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3DUHFH PHQWLUD TXH GHVSXpV GH WDQWR WLHPSR \ WDQWR HVIXHU]R SRU ILQ HVWp HVFULELHQGR HVWRV
DJUDGHFLPLHQWRV� (Q WRGRV HVWRV DxRV VRQ PXFKDV ODV SHUVRQDV TXH PH KDQ D\XGDGR \ DSR\DGR \ VLQ
HOODV QXQFD KDEUtD WHUPLQDGR HVWD WHVLV�

(Q SULPHU OXJDU� TXLHUR GDU ODV JUDFLDV D 3HGUR *RQ]iOH] PL GLUHFWRU GH WHVLV GXUDQWH HVWRV DxRV \
XQ EXHQ DPLJR� *UDFLDV SRU GHMDUPH WUDEDMDU FRQWLJR \ SRU HQVHxDUPH WX PpWRGR GH WUDEDMR� *UDFLDV SRU
FRPSDUWLU WX WLHPSR� SRU WXV LGHDV� SRU HQULTXHFHU PL WUDEDMR FRQ WXV FRPHQWDULRV \ SRU WX JUDQ
FDSDFLGDG GH VtQWHVLV TXH WDQWR PH KD D\XGDGR� *UDFLDV SRU VHU PL FRPSDxHUR GH FRQJUHVRV� SRU
VRSRUWDUPH FXDQGR IXL LQVRSRUWDEOH \ SRU WX SDFLHQFLD� 6REUH WRGR JUDFLDV SRU WX JUDQ SDFLHQFLD HQ HVRV
PRPHQWRV PDORV TXH D YHFHV WHQJR \ TXH ORV TXH PH FRQRFHQ WLHQHQ HO SULYLOHJLR GH VXIULU� *UDFLDV
WDPELpQ SRU FRPSDUWLU ORV PRPHQWRV EXHQRV� *UDFLDV SRU HQWHQGHUPH� SRU HVFXFKDUPH \ SRU
DQLPDUPH HQ ORV PRPHQWRV EDMRV� *UDFLDV SRU WRGDV ODV YLVLWDV DO KRVSLWDO �JUDFLDV D WL WDPELpQ� (YD��

< \D TXH KD VDOLGR HO WHPD TXLHUR DJUDGHFHU GH FRUD]yQ HO VRSRUWH� HO FDULxR \ ODV QXPHURVtVLPDV
OODPDGDV \ YLVLWDV TXH UHFLEt HQ HVD IDWtGLFD HWDSD GH PL YLGD� *UDFLDV D 'LRV SRU SHUPLWLUPH ROYLGDUOD \
SRU HQVHxDUPH D DSUHFLDU ODV FRVDV TXH VRQ UHDOPHQWH LPSRUWDQWHV HQ OD YLGD� *UDFLDV SRU GHMDUPH HVWDU
GRQGH HVWR\�

9ROYHPRV D ORV EXHQRV PRPHQWRV� \ FRQ HOORV D ORV TXH KDQ VLGR PLV FRPSDxHURV GH WUDEDMR
GXUDQWH ORV ~OWLPRV DxRV� &URQROyJLFDPHQWH WHQJR TXH HPSH]DU SRU &DUPHQ )HUQiQGH]� \D TXH HOOD IXH
PL SXQWR GH FRQWDFWR FRQ HO GHSDUWDPHQWR KDFH XQRV DxRV \� DGHPiV GH OD ,QWHOLJHQFLD $UWLILFLDO� PH
H[SOLFy ORV SDVRV TXH GHEtD GDU SDUD VHU SURIHVRUD GH XQLYHUVLGDG� LQFOX\HQGR OD WHVLV� \ DTXt HVWR\�
*UDFLDV SRU WXV EXHQRV FRQVHMRV HQ HVH \ RWURV DVSHFWRV� $ 0HUFHGHV *yPH] JUDFLDV SRU ODV
H[KDXVWLYDV UHYLVLRQHV GH ORV FDStWXORV GH HVWD PHPRULD TXH KDQ PHMRUDGR HQ JUDQ PHGLGD OD FRKHUHQFLD
\ FODULGDG GH HVWH WUDEDMR� *UDFLDV SRU GHGLFDUPH WX WLHPSR \ SRU DQLPDUPH FXDQGR OR QHFHVLWp� $
3DEOR *HUYiV OH DJUDGH]FR WRGR OR TXH PH KD HQVHxDGR VREUH HO DSDVLRQDQWH PXQGR GH OD SRHVtD�
*UDFLDV SRU FRPSDUWLU WX WUDEDMR FRQPLJR� $ PL DPLJR �\ H[�FRPSDxHUR GH GHVSDFKR� &DUORV
)HUQiQGH] TXLHUR DJUDGHFHUOH HO VRSRUWH WpFQLFR TXH QRV GLR D WRGRV� *UDFLDV SRU DQLPDUQRV ORV YLHUQHV
SRU OD WDUGH� (VWR QR HV OR PLVPR VLQ WL�

$ PLV RWURV FRPSDxHURV GH GHVSDFKR� \ HQ HVSHFLDO D (YD 8OOiQ� D 1DWDOLD /ySH] \ D PL FRPSDxHUR
DFWXDO� -DLPH 6iQFKH]� TXLHUR DJUDGHFHUOHV HO EXHQ DPELHQWH GH WUDEDMR JUDFLDV DO TXH KH FRQVHJXLGR
WHUPLQDU HVWD WHVLV� (YD IXH PL SULPHUD FRPSDxHUD \ OD TXH PH D\XGy D DWHUUL]DU HQ HO GHSDUWDPHQWR�
*UDFLDV SRU DTXHOODV ODUJDV FRQYHUVDFLRQHV FRQ ODV TXH QRV KLFLPRV DPLJDV� $ 1DWDOLD OH DJUDGH]FR TXH
FRPSDUWLHUD PLV QHUYLRV \ TXH VXSLHUD WUDQTXLOL]DUPH� < D -DLPH OH DJUDGH]FR VX IRUPD GH VHU� HVD
ILORVRItD TXH WLHQH GH OD YLGD TXH OR KDFH SDUHFHU WRGR WDQ IiFLO�

*UDFLDV DO UHVWR GH PLV FRPSDxHURV GHO 'HSDUWDPHQWR GH 6LVWHPDV ,QIRUPiWLFRV \ 3URJUDPDFLyQ \ D
PLV FRPSDxHURV GHO JUXSR ,6,$ SRU SURSRUFLRQDUPH XQ HQWRUQR GH WUDEDMR DJUDGDEOH� (Q HVSHFLDO�
DGHPiV GH ORV \D FLWDGRV� D $QWRQLR 9DTXHUR� $OIUHGR )HUQiQGH]� %DOWDVDU )HUQiQGH]� $QWRQLR
1DYDUUR� -RVp /XLV 6LHUUD �\ VXV PyQDGDV�� +pFWRU *yPH]� -RUJH *yPH]� -XDQ 3DYyQ \ 5DIDHO
&DEDOOHUR� *UDFLDV D /XLV +HUQiQGH] SRU VROXFLRQDUPH WRGRV PLV DVXQWRV� GXGDV \ WUiPLWHV FRQ
DPDELOLGDG \ HILFDFLD �\ VLQ OODPDUPH SHVDGD DXQTXH PH OR PHUHFLHUD�� *UDFLDV D %RQLIDFLR GH $QGUpV
SRU XQ EXHQ FRQVHMR TXH PH GLR XQD YH]�

*UDFLDV D WRGRV ORV TXH IXHURQ PLV SURIHVRUHV HQ OD (VFXHOD 6XSHULRU GH ,QIRUPiWLFD �DKRUD
)DFXOWDG� \ TXH DKRUD VRQ FRPSDxHURV GHO GHSDUWDPHQWR� *UDFLDV SRU WRGR OR TXH DSUHQGt�

7DPELpQ TXLHUR GDU ODV JUDFLDV D WRGRV PLV DPLJRV TXH WDQWDV YHFHV PH KDQ SUHJXQWDGR SRU HO
HVWDGR GH OD WHVLV \ PH KDQ DQLPDGR� (Q HVSHFLDO D ,GRLD� 3DWULFLD \ 6DJUL TXH WDQ RUJXOORVDV HVWiQ GH Pt�
(OODV KD VLGR PLV PHMRUHV DPLJDV GH OD IDFXOWDG \ FRPSDxHUDV GH HVWXGLR� GH GXGDV� GH SUiFWLFDV� GH
DOHJUtDV \ GH SHQDV� *UDFLDV WDPELpQ DO UHVWR GH PLV FRPSDxHURV GH OD IDFXOWDG SRU FRPSDUWLU FRQPLJR
VXV PHMRUHV DxRV�

*UDFLDV D WRGRV DTXHOORV TXH HVWpQ OH\HQGR HVWRV DJUDGHFLPLHQWRV FRPR SUHOXGLR GH OD OHFWXUD GH
HVWD WHVLV� *UDFLDV SRU WRPDURV LQWHUpV HQ PL WUDEDMR�



&DVL SDUD WHUPLQDU TXLHUR GDU ODV JUDFLDV D IDPLOLD� HQ HVSHFLDO D PLV KHUPDQRV� $QWRQLR� %HJRxD \
(VWKHU� \ D PLV RWURV KHUPDQRV� $OEHUWR� $QJpOLFD� &ULVWLQD� 3DEOR� 3DORPD� 5REHUWR� $QD� 3DXO�
3DWULFLD� ,DQ� 0DFDUHQD� *LRYDQQL \ $OH[� SRU TXHUHUPH FRPR VR\� *UDFLDV D /DXUD� 2OLYHU� 6DUD \ /DUD
�FDVL� SRU DOHJUDUPH OD YLGD� *UDFLDV /DXUD SRU HVSHUDUPH� *UDFLDV D 'RUL H ,JQDFLR SRU ODV YDFDFLRQHV�

+H GHMDGR SDUD HO ILQDO D DOJXLHQ TXH VH PHUHFH PL JUDWLWXG HWHUQD� *UDFLDV -XDQMR SRU WRGRV HVWRV
DxRV� 1XQFD SRGUp DJUDGHFHUWH OR EDVWDQWH WX DSR\R LQFRQGLFLRQDO� WXV FRQVHMRV \ WX DPRU� $XQTXH
PXFKD JHQWH PH KD DFRPSDxDGR HQ HVWH FDPLQR� VLQ WL QXQFD KXELHUD OOHJDGR DO ILQDO� *UDFLDV SRU
DQLPDUPH HQ HVRV PRPHQWRV TXH VyOR WX KDV VXIULGR \ SRU FRPSDUWLU PLV DQJXVWLDV \ PLV DJRELRV�
*UDFLDV SRU D\XGDUPH D VDOLU GHO EDFKH� (VSHUR GH YHUGDG SRGHU FRPSHQVDUWH DOJ~Q GtD \ D\XGDUWH HQ WX
FDPLQR WDQWR FRPR PH KDV D\XGDGR W~ HQ HO PtR� 7H TXLHUR�

3RU ~OWLPR� TXLHUR DJUDGHFHU D PLV SDGUHV� VX DPRU� VX DSR\R \ VX HVIXHU]R SDUD TXH FRQVLJXLHUD PLV
REMHWLYRV� *UDFLDV SRU HQVHxDUPH TXH HO WUDEDMR VLHPSUH WLHQH UHFRPSHQVD� PXFKDV YHFHV PH DFRUGp \
DTXt HVWR\� *UDFLDV SRU WRGR�
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�� 0RWLYDFLyQ \ 2EMHWLYRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

�� (VWUXFWXUD GH OD WHVLV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

&$3Ì78/2 �� (/5$=21$0,(172%$6$'2 (1&$626 �

�� ,QWURGXFFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

�� 6LVWHPDV EDVDGRV HQ FRQRFLPLHQWRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

��� 5HSUHVHQWDFLyQ \ DGTXLVLFLyQ GH FRQRFLPLHQWRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �
�� (O 5D]RQDPLHQWR %DVDGR HQ &DVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB �

��� 2ULJHQ \ HYROXFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
�� )XQGDPHQWRV GHO &%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� (O FLFOR &%5 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
��� &RQRFLPLHQWR HQ XQ VLVWHPD &%5 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����� /RV FDVRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� &RQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� &RQRFLPLHQWR GH VLPLOLWXG BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

������� 0HGLGDV GH VLPLOLWXG SDUD FRPSDUDU REMHWRV HVWUXFWXUDGRV BBBBBBBBBBBBBBBBBBBBBBBB��
0HGLGDV TXH JHQHUDQ XQ YDORU VLPSOHBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
0HGLGDV TXH JHQHUDQ XQ YDORU HVWUXFWXUDGR BBBBBBBBBBBBBBBBBBBBBBBBBBB��

����� 2UJDQL]DFLyQ GH OD EDVH GH FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
������� $VLJQDFLyQ GH tQGLFHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
������� (VWUXFWXUDV GH RUJDQL]DFLyQ GH OD EDVH GH FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��

��� 5HFXSHUDFLyQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
��� $GDSWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����� ,GHQWLILFDQGR TXp KD\ TXH DGDSWDU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 7LSRV GH DGDSWDFLyQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� 5HYLVLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
��� $SUHQGL]DMH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

�� +HUUDPLHQWDV \ DSOLFDFLRQHV &%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� +HUUDPLHQWDV &%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
�� 5HVXPHQ \ FRQFOXVLRQHV GHO FDStWXOR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

&$3Ì78/2 �� $'48,6,&,Ð1 <5(87,/,=$&,Ð1 '(/ &212&,0,(172 ��

�� ,QWURGXFFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

�� 0HWRGRORJtDV GH GHVDUUROOR GH VLVWHPDV EDVDGRV HQ FRQRFLPLHQWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

�� 2QWRORJtDVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� ¢4Xp HV XQD RQWRORJtD" BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� &RQFHSWXDOL]DFLyQ YV IRUPDOL]DFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

������� /HQJXDMHV GH IRUPDOL]DFLyQ GH RQWRORJtDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
����� &RQVWUXFFLyQ GH RQWRORJtDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� &ODVLILFDFLyQ GH RQWRORJtDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� 5HXWLOL]DFLyQ GH 2QWRORJtDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 8VR GH RQWRORJtDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� +HUUDPLHQWDV GH DSR\R DO XVR GH RQWRORJtDVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 2QWRORJ\ 6HUYHU \ 2QWROLQJXD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� &KLPDHUD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

�� 0pWRGRV GH UHVROXFLyQ GH SUREOHPDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� (VWUXFWXUD GH ORV PpWRGRV GH UHVROXFLyQ GH SUREOHPDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� &RPSRQHQWHV GH XQ PpWRGR GH UHVROXFLyQ GH SUREOHPDVBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� 5HXWLOL]DFLyQ GH 360V BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� %LEOLRWHFDV GH 360VBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� /RV PDSSLQJV FRPR PHFDQLVPR SDUD LQWHJUDU HO FRQRFLPLHQWR GHO GRPLQLR FRQ ORV 360V BBBB ��

�� )RUPDOLVPRV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� ODV /yJLFDV 'HVFULSWLYDVBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� &RQFHSWRV EiVLFRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
��� /HQJXDMHV GH GHVFULSFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

����� /D FRPSRQHQWH WHUPLQROyJLFD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
������� (O OHQJXDMH EiVLFR $/BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
������� /D IDPLOLD GH OHQJXDMHV TXH H[WLHQGHQ $/ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��



������� /RV D[LRPDV WHUPLQROyJLFRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
����� /D FRPSRQHQWH DVHUWLYD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� 0HFDQLVPRV GH LQIHUHQFLD GH ODV /yJLFDV 'HVFULSWLYDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 6XEVXQFLyQ \ FODVLILFDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 5HFRQRFLPLHQWR \ FRPSOHFLyQ GH LQVWDQFLDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 2WURV PHFDQLVPRV GH LQIHUHQFLDBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� (YROXFLyQ \ XVR GH ODV /yJLFDV 'HVFULSWLYDVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 5HODFLyQ FRQ RWURV IRUPDOLVPRV GH UHSUHVHQWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� '/V FRPR IRUPDOLVPR GH UHSUHVHQWDFLyQ GH RQWRORJtDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 7HQGHQFLDV DFWXDOHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� 8VR GH ODV '/V HQ ORV VLVWHPDV .,�&%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

�� 5HVXPHQ \ FRQFOXVLRQHV GHO FDStWXOR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

&$3Ì78/2 �� &%52172� 81$ 2172/2*Ì$ 3$5$&%5 ��

�� ,QWURGXFFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

�� 8WLOLGDG GH XQD RQWRORJtD SDUD &%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� &%52QWR FRPR Q~FOHR GH &2/,%5, BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
�� 7DUHDV \ PpWRGRV GH &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� 2QWRORJtD GH WDUHDV &%5 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� /DV WDUHDV GHO &%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� /D HVWUXFWXUD GH WDUHDV GH &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��

��� 2QWRORJtD GH PpWRGRV &%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ��
����� (O OHQJXDMH GH UHSUHVHQWDFLyQ GH PpWRGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� (O OHQJXDMH GH UHSUHVHQWDFLyQ GH PpWRGRV GH &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBB���
������� 2UJDQL]DFLyQ GH ORV PpWRGRV HQ &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� 5HTXLVLWRV GH ORV PpWRGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

��� (O PpWRGR &%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HTXLVLWRV GHO PpWRGR &%5 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 7DUHD \ PpWRGRV GH UHFXSHUDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 7DUHD \ PpWRGRV GH DGDSWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 7DUHD \ PpWRGRV GH UHYLVLyQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 7DUHD \ PpWRGRV GH DSUHQGL]DMH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� /D WHUPLQRORJtD &%5 GH &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 5HSUHVHQWDFLyQ GH ORV FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� /RV WLSRV GH UHODFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� (O OHQJXDMH GH GHILQLFLyQ GH FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� 5HSUHVHQWDFLyQ GH ODV GHVFULSFLRQHV GH ORV FDVRVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� 5HSUHVHQWDFLyQ GH ODV VROXFLRQHV GH ORV FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� 5HSUHVHQWDFLyQ GH ORV UHVXOWDGRV GH ORV FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

����� 7LSRV GH FDVRV SUHGHILQLGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 7LSRV GH FRQVXOWDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 8VR GH OD FODVLILFDFLyQ GH '/V SDUD LQWHJUDU HO FRQRFLPLHQWR GHO GRPLQLR FRQ &%52QWRBBBBBBBBBBBB ���
����� (MHPSOR GH LQWHJUDFLyQ GH FRQRFLPLHQWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� /D HVWUXFWXUD GH OD EDVH GH FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 2UJDQL]DFLyQ GH ORV FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
��� 7pUPLQRV GH LQGH[DFLyQ GH &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

����� 7LSRV GH tQGLFHV HQ &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� (VWUDWHJLDV GH WUDQVIRUPDFLyQ GH tQGLFHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� (O $QiOLVLV )RUPDO GH &RQFHSWRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� &RQFHSWRV \ FRQWH[WRV IRUPDOHVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 2UGHQ FRQFHSWXDO \ UHWtFXORV GH FRQFHSWRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� 7HRUHPD )XQGDPHQWDO GHO $)& BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
����� 8VRV GHO $)& SDUD HO &%5BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� &RQVWUXFFLyQ GHO UHWtFXOR GH FRQFHSWRV IRUPDOHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� ([WUDFFLyQ GH ODV UHJODV GH GHSHQGHQFLD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� $SOLFDFLyQ GHO $)& HQ FDVRV FRQ REMHWLYRV \ SUHFRQGLFLRQHV BBBBBBBBBBBBBBBBBBBBB���
������� $SOLFDFLyQ GH $)& HQ FDVRV HVWUXFWXUDGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

�� 5HVXPHQ \ FRQFOXVLRQHV GHO FDStWXOR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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�� ,QWURGXFFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� 5HVROXFLyQ GH WDUHDV HQ &2/,%5,BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� 5HFXSHUDFLyQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 5HFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXGBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HTXLVLWRV GHO PpWRGR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���



����� 5HVROXFLyQ GH ODV VXEWDUHDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� )RUPDOL]DFLyQ GH ODV PHGLGDV GH VLPLOLWXG HQ &%52QWRBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� 0HFDQLVPR GH DFFHVR D ODV PHGLGDV GH VLPLOLWXG BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� 0HGLGDV GH VLPLOLWXG HVSHFtILFDV GH XQ WLSR GH FRQVXOWDBBBBBBBBBBBBBBBBBBBBBBBBBB���

����� )RUPDOL]DFLyQ GH ODV IXQFLRQHV GH VLPLOLWXG BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������� )XQFLRQHV GH VLPLOLWXG ORFDO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� )XQFLRQHV GH VLPLOLWXG JOREDO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� )XQFLRQHV GH VLPLOLWXG SRU SRVLFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

)XQFLyQ GH VLPLOLWXG FRQVWDQWH ���
)XQFLyQ GH VLPLOLWXG SURIXQGLGDG EiVLFD ���
)XQFLyQ GH VLPLOLWXG SURIXQGLGDG ���
)XQFLyQ GH VLPLOLWXG FRVHQR ���
)XQFLyQ GH VLPLOLWXG GHWDOOH ���
(MHPSOR GH DSOLFDFLyQ GH ODV IXQFLRQHV GH VLPLOLWXG SRU SRVLFLyQ ���

������� (MHPSOR GH DSOLFDFLyQ GHO PpWRGR GH FyPSXWR GH VLPLOLWXG BBBBBBBBBBBBBBBBBBBBBB���
������� 3DXWDV SDUD HO GLVHxDGRU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

��� 5HFXSHUDFLyQ EDVDGD HQ FODVLILFDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� 5HTXLVLWRV GHO PpWRGR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� 5HVROXFLyQ GH ODV VXEWDUHDVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

����� 5HFXSHUDFLyQ SRU FODVLILFDFLyQ GH FRQFHSWRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������� 5HVROXFLyQ GH ODV 6XEWDUHDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

����� &RPSDUDFLyQ HQWUH ODV GRV DSUR[LPDFLRQHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HFXSHUDFLyQ HQ HO UHWtFXOR GH FRQFHSWRV IRUPDOHVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� 0pWRGRV GH FRQVWUXFFLyQ GH ORV UHWtFXORV GH FRQFHSWRV IRUPDOHV BBBBBBBBBBBBBBBBBB���
������� 0pWRGR GH UHFXSHUDFLyQ GH FDVRV SRU FRPSOHFLyQ GH FRQVXOWDV BBBBBBBBBBBBBBBBBBB���

5HVROXFLyQ GH ODV VXEWDUHDV ���
5HTXLVLWRV GHO PpWRGR ���
(MHPSORV GH DSOLFDFLyQ GHO PpWRGR ���

������� 0pWRGR GH UHFXSHUDFLyQ SRU SUHFRQGLFLRQHV \ REMHWLYRVBBBBBBBBBBBBBBBBBBBBBBBBB���
5HVROXFLyQ GH ODV VXEWDUHDV ���
5HTXLVLWRV GH ORV PpWRGRV ���
5HFXSHUDFLyQ VREUH HO UHWtFXOR GH REMHWLYRV ���
5HFXSHUDFLyQ VREUH HO UHWtFXOR GH SUHFRQGLFLRQHV ���
5HFXSHUDFLyQ VREUH DPERV UHWtFXORV ���
7UDEDMR UHODFLRQDGR FRQ OD UHFXSHUDFLyQ SRU SUHFRQGLFLRQHV \ REMHWLYRV ���

��� 5HFXSHUDFLyQ SRU FULWHULRV GH UHOHYDQFLD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HVROXFLyQ GH ODV VXEWDUHDV \ UHTXLVLWRV GHO PpWRGR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 5HFXSHUDFLyQ SRU WpUPLQRV GH VLPLOLWXG BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HVROXFLyQ GH ODV VXEWDUHDV \ UHTXLVLWRV GHO PpWRGR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� $GDSWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 0pWRGR GH DGDSWDFLyQ HVSHFLDOL]DGD EDVDGR HQ HVWUDWHJLDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HVROXFLyQ GH ODV VXEWDUHDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HTXLVLWRV GHO PpWRGR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� /RV WLSRV GH SUREOHPD \ ODV HVWUDWHJLDV GH DGDSWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� )RUPDOL]DFLyQ GH ODV HVWUDWHJLDV GH DGDSWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� ,GHQWLILFDFLyQ GH ORV HOHPHQWRV D DGDSWDU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� $SOLFDFLyQ GH ODV HVWUDWHJLDV GH DGDSWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

2SHUDGRU GH VXVWLWXFLyQ GH HOHPHQWRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
��� 0pWRGR GH DGDSWDFLyQ EDVDGR HQ VXVWLWXFLRQHVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

����� 5HTXLVLWRV GHO PpWRGR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
�� 5HYLVLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 5HVROXFLyQ GH ODV VXEWDUHDV \ UHTXLVLWRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
��� 7LSRV GH SUREOHPDV \ HVWUDWHJLDV GH UHSDUDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� $SUHQGL]DMH BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 5HVROXFLyQ GH ODV VXEWDUHDV \ UHTXLVLWRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
�� 5HVXPHQ \ FRQFOXVLRQHV GHO FDStWXOR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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�� ,QWURGXFFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� $UTXLWHFWXUD GHO VLVWHPD &2/,%5, BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� 'LVHxR GH DSOLFDFLRQHV FRQ &2/,%5, BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� $GTXLVLFLyQ GHO FRQRFLPLHQWR GHO GRPLQLR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� ,QWHJUDFLyQ GHO FRQRFLPLHQWR GHO GRPLQLR FRQ &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� (MHPSOR GH UHXWLOL]DFLyQ H LQWHJUDFLyQ GH RQWRORJtDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 'HILQLFLyQ GH ORV FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���



����� (MHPSOR GH GHILQLFLyQ GH FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
��� 6HOHFFLyQ \ FRQILJXUDFLyQ GH WDUHDV \ PpWRGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

����� &UHDFLyQ GH XQ FLFOR &%5 FRPSOHWRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 'HILQLFLyQ GH WLSRV GH FRQVXOWDV \ WLSRV GH XVXDULRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 6HOHFFLyQ \ FRQILJXUDFLyQ GH PpWRGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� 0pWRGRV DSOLFDEOHV TXH UHVXHOYHQ XQD WDUHD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
'HVFULSWRUHV GHO FRQWH[WR \ FXDOLILFDGRUHV GHO FRQRFLPLHQWR BBBBBBBBBBBBB���

������� &RQILJXUDFLyQ GH PpWRGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
����� (MHPSOR GH FRQILJXUDFLyQ GH PpWRGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� 'HSXUDFLyQ \ SUXHEDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HVROXFLyQ GH WDUHDV HQ OD DSOLFDFLyQ ILQDO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� (MHPSOR� *HQHUDFLyQ GH 3RHVtD BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� $GTXLVLFLyQ GH FRQRFLPLHQWR GHO GRPLQLR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HJODV EiVLFDV GH OD SRHVtD HQ FDVWHOODQR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� )RUPDOL]DFLyQ GHO PRGHOR GHO GRPLQLRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� /D UHSUHVHQWDFLyQ GHO YRFDEXODULR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� /DV FDWHJRUtDV VLQWiFWLFDV GH ODV SDODEUDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
������� /DV DSDULFLRQHV GH ODV SDODEUDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

����� 5HFRQRFLPLHQWR GH LQVWDQFLDV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� ,QWHJUDFLyQ GHO PRGHOR GHO GRPLQLR FRQ &%52QWR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� &DVRV \ FRQVXOWDVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
��� 6HOHFFLyQ \ FRQILJXUDFLyQ GH WDUHDV \ PpWRGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

����� 2UJDQL]DFLyQ GH ORV FDVRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� 5HFXSHUDFLyQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� 0pWRGR GH LQVSHFFLyQ GH FDVRV SRU FRPSOHFFLyQ GH FRQVXOWDV BBBBBBBBBBBBBBBBBBBB���
������� ¢&yPR YDORUDU OD VLPLOLWXG HQWUH GRV SRHPDV"BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

0pWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG QXPpULFD BBBBBBBBBBBBB���
0pWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDVBBBBBBBBBBBBBBB���

����� $GDSWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
������� &RQILJXUDFLyQ GH WDUHDV \ PpWRGRV GH DGDSWDFLyQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

&RQILJXUDFLyQ GH OD HVWUDWHJLD GH VXVWLWXFLyQ GH HOHPHQWRV BBBBBBBBBBBBBBB���
6HOHFFLyQ GH GLVFUHSDQFLDV �HOHPHQWRV D VXVWLWXLU� BBBBBBBBBBBBBBBBBBBBBB���
0RGLILFDFLyQ GH OD VROXFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
(MHPSOR GH DGDSWDFLyQ BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���

������� &LFOR &%5 FRQ DGDSWDFLyQ SRU VXVWLWXFLRQHV HVWULFWDV BBBBBBBBBBBBBBBBBBBBBBBBBBB���
����� 5HYLVLyQBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
����� /D DSOLFDFLyQ ILQDO BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

������� (MHPSORV GH SRHPDV JHQHUDGRV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB���
&LFOR �� 5HFXSHUDFLyQ � $GDSWDFLyQ �HVWULFWD� VLQ UHYLVLyQ BBBBBBBBBBBBBB���
&LFOR �� 5HFXSHUDFLyQ � $GDSWDFLyQ � 5HYLVLyQ BBBBBBBBBBBBBBBBBBBBBB���

������� &RQFOXVLRQHV� WUDEDMR UHODFLRQDGR \ H[WHQVLRQHV GH OD DSOLFDFLyQ GH JHQHUDFLyQ GH SRHVtD ���
�� 5HVXPHQ \ FRQFOXVLRQHV GHO FDStWXOR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���
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�� &RQFOXVLRQHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

��� $GTXLVLFLyQ GH FRQRFLPLHQWR EDVDGR HQ OD UHXWLOL]DFLyQ GH RQWRORJtDV SDUD VLVWHPDV .,�&%5BBBBBBBBB ���
��� 8VR GH ODV '/V HQ VLVWHPDV .,�&%5 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� $SRUWDFLRQHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� /LPLWDFLRQHV BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

�� 7UDEDMR )XWXUR BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ���

%,%/,2*5$)Ì$ ���
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Capítulo 1 
INTRODUCCIÓN 

1XHVWUR WUDEDMR HQ HVWD WHVLV VH KD FHQWUDGR HQ HO GLVHxR GH VLVWHPDV GH UD]RQDPLHQWR EDVDGR
HQ FDVRV �HQ LQJOpV &DVH�%DVHG 5HDVRQLQJ� &%5� TXH LQWHJUHQ SURFHVRV GH UD]RQDPLHQWR FRQ
FRQRFLPLHQWR DGLFLRQDO VREUH HO GRPLQLR GH DSOLFDFLyQ� (Q FRQFUHWR KHPRV HVWXGLDGR ODV
YHQWDMDV GH GLVSRQHU GH XQ PRGHOR WHUPLQROyJLFR GH FRQRFLPLHQWR GHO GRPLQLR H[SOtFLWD�
PHQWH UHSUHVHQWDGR� DVt FRPR WDPELpQ ORV EHQHILFLRV GHULYDGRV GH XWLOL]DU ODV OyJLFDV GHVFULS�
WLYDV �HQ LQJOpV 'HVFULSWLRQ /RJLFV� '/V�� XQ IRUPDOLVPR GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR
TXH SURSRUFLRQD PHFDQLVPRV GH UD]RQDPLHQWR VRILVWLFDGRV�

/RV VLVWHPDV &%5 UD]RQDQ FRQ FRQRFLPLHQWR HVSHFtILFR GH VLWXDFLRQHV FRQFUHWDV SUHYLD�
PHQWH H[SHULPHQWDGDV �FDVRV�� $OJXQRV VLVWHPDV FRPSOHWDQ HO FRQRFLPLHQWR GH HVWRV FDVRV
FRQ XQ GHSyVLWR GH FRQRFLPLHQWR JHQHUDO DFHUFD GH XQ GRPLQLR� SHUPLWLHQGR SURFHVRV GH
UD]RQDPLHQWR PiV FRPSOHWRV� SHUR D OD YH] LQFUHPHQWDQGR HO FRVWH GH DGTXLVLFLyQ GHO FRQR�
FLPLHQWR LQYROXFUDGR HQ HO VLVWHPD� 8QD LGHD VXE\DFHQWH D HVWD WHVLV FRQVLVWH HQ SURPRYHU OD
UHXWLOL]DFLyQ GH FRPSRQHQWHV GH FRQRFLPLHQWR GXUDQWH HO GLVHxR GH VLVWHPDV &%5� (Q FRQ�
FUHWR QRV LQWHUHVD DSOLFDU DO GLVHxR GH VLVWHPDV &%5 ORV UHVXOWDGRV GH GRV iUHDV GH LQYHVWLJD�
FLyQ DFWLYDV HQ ,QWHOLJHQFLD $UWLILFLDO �,$�� ODV RQWRORJtDV \ ORV PpWRGRV GH UHVROXFLyQ GH SUREOHPDV� /D
UHXWLOL]DFLyQ GH RQWRORJtDV FRPR IXHQWH GH FRQRFLPLHQWR VREUH &%5 \ VREUH HO GRPLQLR GH
DSOLFDFLyQ� WHQLHQGR HQ FXHQWD TXH XQD RQWRORJtD GHILQH ORV WpUPLQRV \ UHODFLRQHV EiVLFRV TXH
FRPSUHQGHQ HO YRFDEXODULR GH XQ iUHD GH DSOLFDFLyQ� 3RU RWUR ODGR� ORV PpWRGRV GH UHVROX�
FLyQ GH SUREOHPDV SHUPLWHQ UHSUHVHQWDU HO FRQRFLPLHQWR DVRFLDGR FRQ ORV SURFHVRV &%5
LQGHSHQGLHQWHV GHO GRPLQLR TXH VH SXHGHQ UHXWLOL]DU HQ RWURV VLVWHPDV�

/DV DSRUWDFLRQHV IXQGDPHQWDOHV GH QXHVWUR WUDEDMR VRQ GRV� �L� OD UHSUHVHQWDFLyQ H[SOtFLWD
�XWLOL]DQGR XQ VLVWHPD GH '/V� GH &%52QWR� XQD RQWRORJtD VREUH OD UHVROXFLyQ GH SUREOHPDV
PHGLDQWH &%5� WDQWR UHVSHFWR D OD WHUPLQRORJtD �YRFDEXODULR� FRPR D ODV WDUHDV \ PpWRGRV
WtSLFDPHQWH DVRFLDGRV D ORV VLVWHPDV &%5� \ �LL� HO GLVHxR H LPSOHPHQWDFLyQ GH &2/,%5,
�&DVHV DQG 2QWRORJ\ /LEUDULHV ,QWHJUDWLRQ IRU %XLOGLQJ 5HDVRQLQJ ,QIUDVWUXFWXUHV�� XQ HQWRUQR GH GHVD�
UUROOR GH VLVWHPDV &%5 EDVDGR HQ &%52QWR�
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1. Motivación y Objetivos  
&XDOTXLHU VLVWHPD EDVDGR HQ FRQRFLPLHQWR �HQ LQJOpV .QRZOHGJH %DVHG 6\VWHP� .%6� VH EDVD HQ
OD UHSUHVHQWDFLyQ H[SOtFLWD GH XQD JUDQ FDQWLGDG GH FRQRFLPLHQWR� RUJDQL]DGR GH PDQHUD
HIHFWLYD� FRQ HO TXH HO VLVWHPD HV FDSD] GH UD]RQDU� (O FRQRFLPLHQWR SXHGH VHU GH GLVWLQWD
QDWXUDOH]D� DXQTXH ORV VLVWHPDV ´WUDGLFLRQDOHVµ VH FRQVWUX\HQ DOUHGHGRU GH XQ PRGHOR GH FRP�
SRUWDPLHQWR GHO GRPLQLR TXH FRQVLVWH� EiVLFDPHQWH� HQ XQ FRQMXQWR GH KHFKRV \ XQ FRQMXQWR GH
UHJODV TXH SHUPLWHQ GHGXFLU QXHYRV KHFKRV DSOLFDQGR XQ PRWRU GH LQIHUHQFLD�

/RV SUREOHPDV TXH KLVWyULFDPHQWH VH DVRFLDQ DO GHVDUUROOR GH .%6V VH UHILHUHQ EiVLFD�
PHQWH DO OODPDGR FXHOOR GH ERWHOOD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR� (Q HO GHVDUUROOR GH XQ QXHYR
VLVWHPD� OD DGTXLVLFLyQ GH FRQRFLPLHQWR VH FRQYLHUWH� PXFKDV YHFHV� HQ XQ SUREOHPD LQVDOYD�
EOH� 3DUD LQWHQWDU VROYHQWDU HO SUREOHPD� ODV SULQFLSDOHV PHWRGRORJtDV GH DQiOLVLV \ GHVDUUROOR
GH .%6V FRLQFLGHQ HQ DVSHFWRV IXQGDPHQWDOHV UHODWLYRV D OD FRQFHSWXDOL]DFLyQ \ UHSUHVHQWD�

FLyQ GH FRPSRQHQWHV GH FRQRFLPLHQWR UHXWLOL]DEOHV −RQWRORJtDV� HVWUXFWXUDV GH WDUHDV \ Pp�

WRGRV GH UHVROXFLyQ GH SUREOHPDV− \ HQ OD UHXWLOL]DFLyQ GH GLFKRV FRPSRQHQWHV FRPR OD EDVH
IXQGDPHQWDO GHO GHVDUUROOR GH QXHYRV .%6V�

(Q RWUD OtQHD GH WUDEDMR� HO UD]RQDPLHQWR EDVDGR HQ FDVRV UHSUHVHQWD XQ HQIRTXH GH UHVR�
OXFLyQ GH SUREOHPDV \ DSUHQGL]DMH GHQWUR GH OD ,$ TXH VXUJH FRPR XQD SRVLEOH VROXFLyQ DO
SUREOHPD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR DVRFLDGR FRQ ORV VLVWHPDV ´WUDGLFLRQDOHVµ� (O
&%5 HV XQ FRQMXQWR GH WpFQLFDV SDUD HO GHVDUUROOR GH .%6V TXH VH EDVD HQ DOPDFHQDU� UHFX�
SHUDU \ UHXWLOL]DU ODV VROXFLRQHV D SUREOHPDV SDUHFLGRV SUHYLDPHQWH UHVXHOWRV� HQ OXJDU GH
JHQHUDU VROXFLRQHV EDVDGDV HQ XQ PRGHOR JHQHUDO H[KDXVWLYR GH FRQRFLPLHQWR GHO GRPLQLR�
(O &%5 IDFLOLWD OD DGTXLVLFLyQ GH FRQRFLPLHQWR SRUTXH D ORV H[SHUWRV OHV UHVXOWD PiV VHQFLOOR
UHFRUGDU KHFKRV SDVDGRV TXH SURSRUFLRQDU UHJODV GH DSOLFDFLyQ JHQHUDO� $XQTXH HO &%5 QR
HOLPLQD HO SUREOHPD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR� Vt OR DOLYLD� VL DFHSWDPRV TXH ORV PR�
GHORV QHFHVDULRV VRQ PiV ´OLJHURVµ TXH ORV GH XQ VLVWHPD EDVDGR HQ UHJODV HTXLYDOHQWH�

$XQTXH FXDOTXLHU VLVWHPD GH &%5 EDVD VX UD]RQDPLHQWR HQ HO FRQMXQWR GH H[SHULHQFLDV
SUHYLDV� DOJXQDV DSUR[LPDFLRQHV DO &%5 FRPSOHPHQWDQ HO FRQRFLPLHQWR HVSHFtILFR GH ORV
FDVRV FRQ RWURV WLSRV GH FRQRFLPLHQWR JHQHUDO VREUH HO GRPLQLR� (VWDV DSUR[LPDFLRQHV HVWiQ
MXVWLILFDGDV SRU HO KHFKR GH TXH XQ VLVWHPD SRGUi VHU PiV HIHFWLYR VL GLVSRQH GH PiV FRQR�
FLPLHQWR FRQ HO TXH UD]RQDU� SHUR UHTXLHUHQ XQ HTXLOLEULR SDUD QR GHULYDU HQ XQ QXHYR FXHOOR
GH ERWHOOD� $XQTXH HVWH FRQRFLPLHQWR JHQHUDO SXHGH VHU GH GLVWLQWRV WLSRV� QXHVWUD DSUR[LPD�
FLyQ VH EDVD HQ VLVWHPDV &%5 FRPSOHPHQWDGRV FRQ PRGHORV WHUPLQROyJLFRV VREUH HO GRPL�
QLR \ TXH OODPDUHPRV VLVWHPDV .,�&%5 �GHO LQJOpV� .QRZOHGJH ,QWHQVLYH &%5��

(O SULQFLSDO REMHWLYR GHO WUDEDMR TXH SUHVHQWDPRV HV IDFLOLWDU HO SURFHVR GH GLVHxR GH VLV�
WHPDV .,�&%5� 3DUD HOOR SURSRQHPRV XQ HVTXHPD GH DGTXLVLFLyQ GH FRQRFLPLHQWR EDVDGR
HQ OD UHXWLOL]DFLyQ GH RQWRORJtDV GHO GRPLQLR \ XQD DUTXLWHFWXUD EDVDGD HQ &%52QWR� XQD
RQWRORJtD VREUH &%5 TXH KHPRV GHVDUUROODGR \ TXH SURSRUFLRQD WHUPLQRORJtD \ XQD ELEOLRWH�
FD GH PpWRGRV UHXWLOL]DEOHV TXH VH FRQILJXUDUiQ GXUDQWH HO GLVHxR GH QXHYRV VLVWHPDV .,�
&%5� (VWD DUTXLWHFWXUD VH SODVPD HQ &2/,%5,� XQ VLVWHPD GH D\XGD SDUD HO GLVHxR GH VLVWH�
PDV .,�&%5�

2WUR DVSHFWR IXQGDPHQWDO GH QXHVWUR WUDEDMR VH UHILHUH D OD IRUPDOL]DFLyQ GHO FRQRFLPLHQ�
WR TXH LQWHUYLHQH HQ ORV .%6V� /D LQYHVWLJDFLyQ HQ ,$ KD SURGXFLGR QXPHURVRV IRUPDOLVPRV
SDUD OD UHSUHVHQWDFLyQ GH FRQRFLPLHQWR FRQ FLHUWRV PHFDQLVPRV GH UD]RQDPLHQWR DVRFLDGRV�
(Q HVWH WUDEDMR� KHPRV HVWXGLDGR ODV YHQWDMDV TXH SODQWHD HO XVR GH ODV OyJLFDV GHVFULSWLYDV FRPR
WHFQRORJtD GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� 1XHVWUD HOHFFLyQ HVWi MXVWLILFDGD SRU XQ FRQ�
MXQWR GH FDUDFWHUtVWLFDV ²SULQFLSDOPHQWH OD FDSDFLGDG GH UD]RQDPLHQWR FRQ HO FRQRFLPLHQWR
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UHSUHVHQWDGR� TXH KDQ FRQYHUWLGR D ODV OyJLFDV GHVFULSWLYDV HQ XQD WHFQRORJtD PX\ DGHFXDGD
SDUD OD IRUPDOL]DFLyQ GH RQWRORJtDV \ SDUD OD IRUPDOL]DFLyQ GH WRGR HO FRQRFLPLHQWR LQYROX�
FUDGR HQ XQ VLVWHPD &%5�

&RQ HO HVStULWX GH SURPRYHU OD UHXWLOL]DFLyQ GH FRQRFLPLHQWR D WUDYpV GHO XVR GH ELEOLRWH�
FDV GH FRPSRQHQWHV� &2/,%5, SURSRQH GLVHxDU DSOLFDFLRQHV .,�&%5 XWLOL]DQGR HO VLJXLHQWH
HVTXHPD�

�� &RQVWUXLU XQ PRGHOR WHUPLQROyJLFR GH FRQRFLPLHQWR JHQHUDO VREUH HO GRPLQLR� 3DUD
DOLYLDU HO FRVWH GH DGTXLVLFLyQ GH HVWH FRQRFLPLHQWR VH SURSRQH OD UHXWLOL]DFLyQ GH RQ�
WRORJtDV GHO GRPLQLR SUHYLDPHQWH IRUPDOL]DGDV� 8QD RQWRORJtD GHO GRPLQLR SURSRUFLR�
QD XQ FRQMXQWR GH WpUPLQRV MHUiUTXLFDPHQWH HVWUXFWXUDGRV SDUD GHVFULELU OD WHUPLQROR�
JtD GH HVH GRPLQLR�

�� 8WLOL]DU OD WHUPLQRORJtD GHO GRPLQLR� DGTXLULGD HQ HO SDVR DQWHULRU� MXQWR FRQ OD WHUPL�
QRORJtD GH &%52QWR SDUD GHILQLU ORV FDVRV GH OD ELEOLRWHFD LQLFLDO�

�� (Q IXQFLyQ GH ODV FDUDFWHUtVWLFDV GH OD DSOLFDFLyQ \ GHO GRPLQLR� HOHJLU ORV PpWRGRV
&%5 LQGHSHQGLHQWHV GHO GRPLQLR TXH VH LQFOX\HQ HQ OD ELEOLRWHFD GH PpWRGRV GH
&%52QWR�

�� 3DUD TXH HVWRV PpWRGRV VHDQ DSOLFDEOHV HQ XQ GRPLQLR FRQFUHWR VHUi QHFHVDULR XQ SDVR
GH LQWHJUDFLyQ TXH UHODFLRQH OD WHUPLQRORJtD GH &%52QWR XVDGD HQ OD GHILQLFLyQ GH ORV
PpWRGRV JHQpULFRV FRQ OD WHUPLQRORJtD GHO GRPLQLR FRQFUHWR� (O PHFDQLVPR TXH XWLOL�
]DPRV SDUD OOHYDU D FDER OD LQWHJUDFLyQ GH FRQRFLPLHQWR HV OD FODVLILFDFLyQ VHPiQWLFD
GH ODV OyJLFDV GHVFULSWLYDV� /D WHUPLQRORJtD GH &%52QWR SURSRUFLRQD OD LQIUDHVWUXFWXUD
TXH VLUYH FRPR ´SHJDPHQWRµ VLQWiFWLFR \ VHPiQWLFR HQWUH OD WHUPLQRORJtD GHO GRPLQLR
\ ORV PpWRGRV &%5 JHQpULFRV TXH VH UHXWLOL]DQ�

$ FRQWLQXDFLyQ VH UHODFLRQDQ ORV SULQFLSDOHV REMHWLYRV GH HVWD WHVLV�

• &RQFHSWXDOL]DU &%52QWR� XQD RQWRORJtD FRQ FRQRFLPLHQWR VREUH &%5 TXH LQFOX\H�

• 7HUPLQRORJtD JHQHUDO VREUH &%5 LQFOX\HQGR XQ OHQJXDMH GH UHSUHVHQWD�
FLyQ GH FDVRV�

• 8QD ELEOLRWHFD GH PpWRGRV GH UHVROXFLyQ GH SUREOHPDV� GHILQLGRV FRQ
GLFKD WHUPLQRORJtD� TXH UHVXHOYHQ ODV WDUHDV &%5 \ TXH SXHGHQ VHU UH�
XWLOL]DGRV HQ VLVWHPDV &%5 HQ GLVWLQWRV GRPLQLRV�

• )RUPDOL]DU &%52QWR XWLOL]DQGR /220� XQ VLVWHPD GH OyJLFD GHVFULSWLYD�

• 3URSRQHU XQD PHWRGRORJtD GH GLVHxR GH VLVWHPDV &%5 EDVDGD HQ OD UHXWLOL]DFLyQ� SRU
XQ ODGR� GH WHUPLQRORJtD VREUH HO GRPLQLR GH XQD ELEOLRWHFD GH RQWRORJtDV \� SRU RWUR
ODGR� GH WHUPLQRORJtD VREUH &%5 GH &%52QWR�

• (VWXGLDU VL HO WLSR GH FRQRFLPLHQWR TXH HQFRQWUDPRV HQ ODV RQWRORJtDV GHO GRPLQLR
HV R QR DGHFXDGR SDUD OOHYDU D FDER SURFHVRV &%5 VRILVWLFDGRV TXH XVDQ DFWLYDPHQWH
HVWH FRQRFLPLHQWR DGHPiV GH ORV FDVRV�

• (VWXGLDU OD DGHFXDFLyQ GH ODV OyJLFDV GHVFULSWLYDV FRPR WHFQRORJtD GH UHSUHVHQWDFLyQ
GHO FRQRFLPLHQWR SDUD UHSUHVHQWDU \ RUJDQL]DU WRGR HO FRQRFLPLHQWR QHFHVDULR SRU
QXHVWUR HVTXHPD� (VWXGLDU OD XWLOLGDG GH ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV Oy�
JLFDV GHVFULSWLYDV SDUD�

• $GTXLULU FRQRFLPLHQWR GHO GRPLQLR D WUDYpV GH OD UHXWLOL]DFLyQ GH RQWR�
ORJtDV GHO GRPLQLR GH XQD ELEOLRWHFD�

• ,QWHJUDU HO FRQRFLPLHQWR GHO GRPLQLR FRQ HO FRQRFLPLHQWR VREUH &%5
GH &%52QWR�
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• 'HVDUUROODU &2/,%5,� XQ HQWRUQR GH GHVDUUROOR TXH SHUPLWD HO GLVHxR \ SURWRWLSDGR
GH DSOLFDFLRQHV .,�&%5� /D DUTXLWHFWXUD GH &2/,%5, VH EDVD HQ ODV LGHDV DQWHULRUHV
\ HQ HO XVR GH &%52QWR FRPR Q~FOHR EiVLFR�

2. Estructura de la tesis 
/D PHPRULD GH HVWD WHVLV HVWi RUJDQL]DGD HQ VLHWH FDStWXORV� LQFOX\HQGR HVWH SULPHUR GH LQWUR�
GXFFLyQ� \ FLQFR DSpQGLFHV�

(Q HO &DStWXOR � UHYLVDPRV ORV FRQFHSWRV IXQGDPHQWDOHV GH ORV VLVWHPDV &%5� HQ JHQHUDO�
\ GH ORV VLVWHPDV .,�&%5� HQ SDUWLFXODU� KDFLHQGR pQIDVLV HQ HO FRQRFLPLHQWR� WDQWR HO TXH
HVWi UHSUHVHQWDGR H[SOtFLWDPHQWH HQ ORV FDVRV� FRPR DTXHO TXH VH HQFXHQWUD LQYROXFUDGR HQ
ORV GLVWLQWRV SURFHVRV &%5� ,QWURGXFLPRV ORV FRQFHSWRV EiVLFRV \ ODV OtQHDV GH LQYHVWLJDFLyQ
DFWXDOHV GH OD FRPXQLGDG &%5� \ UHSDVDPRV DOJXQDV GH ODV DSUR[LPDFLRQHV \ WpFQLFDV FOiVLFDV
XWLOL]DGDV�

(Q HO &DStWXOR � GHVFULELPRV DOJXQDV DSUR[LPDFLRQHV TXH SURSRQHQ FRPSDUWLU \ UHXWLOL]DU
FRQRFLPLHQWR SDUD FRQVWUXLU .%6V� (Q SDUWLFXODU� VH GHILQHQ ODV FDUDFWHUtVWLFDV GH GRV WLSRV
GH FRPSRQHQWHV UHXWLOL]DEOHV TXH LQWHUYLHQHQ HQ ODV SULQFLSDOHV PHWRGRORJtDV GH FRQVWUXF�
FLyQ GH .%6V� ODV RQWRORJtDV \ ORV PpWRGRV GH UHVROXFLyQ GH SUREOHPDV� $XQTXH SDUD IRUPD�
OL]DU GLFKRV FRPSRQHQWHV VH SRGUtDQ XWLOL]DU GLYHUVDV WpFQLFDV GH UHSUHVHQWDFLyQ GH FRQRFL�
PLHQWR� HQ HVWH FDStWXOR GHVFULELPRV ODV LGHDV EiVLFDV GH OD RSFLyQ HOHJLGD HQ QXHVWUR WUDEDMR�
ODV OyJLFDV GHVFULSWLYDV� 8QD GH ODV SURSXHVWDV GH HVWD WHVLV FRQVLVWH HQ SURPRYHU OD UHXWLOL]DFLyQ
GHO FRQRFLPLHQWR SURSRUFLRQDQGR \ XWLOL]DQGR ELEOLRWHFDV GH FRPSRQHQWHV SDUD HO GLVHxR GH
DSOLFDFLRQHV .,�&%5� /RV FRQFHSWRV SUHVHQWDGRV HQ HVWH FDStWXOR MXVWLILFDQ ODV YHQWDMDV TXH
KDFHQ GH OD UHXWLOL]DFLyQ GH FRQRFLPLHQWR XQD DSUR[LPDFLyQ DGHFXDGD� DGHPiV GH SDUD ORV
.%6V HQ JHQHUDO� SDUD ORV VLVWHPDV .,�&%5 HQ SDUWLFXODU� $GLFLRQDOPHQWH MXVWLILFDPRV ORV
DVSHFWRV TXH KDFHQ GH ODV OyJLFDV GHVFULSWLYDV XQ IRUPDOLVPR LGyQHR SDUD OD UHSUHVHQWDFLyQ
GH FRQRFLPLHQWR RQWROyJLFR \ SDUD HO GHVDUUROOR GH VLVWHPDV .,�&%5�

(O Q~FOHR GH HVWD PHPRULD VH HQFXHQWUD HQ ORV &DStWXORV � \ � GRQGH VH GHVFULEH
&%52QWR� XQD RQWRORJtD TXH FDSWXUD WpUPLQRV VHPiQWLFDPHQWH LPSRUWDQWHV SDUD ORV VLVWH�
PDV &%5 \ TXH HVWi IRUPDOL]DGD HQ XQ VLVWHPD GH OyJLFD GHVFULSWLYD� /DV GHILQLFLRQHV GH
&%52QWR VH UHILHUHQ D &%5 HQ JHQHUDO LQGHSHQGLHQWHPHQWH GHO GRPLQLR GH DSOLFDFLyQ�
$GHPiV GH OD WHUPLQRORJtD VREUH &%5� &%52QWR LQFOX\H FRQRFLPLHQWR VREUH WDUHDV \ PpWR�
GRV &%5� HV GHFLU� UHSUHVHQWDFLRQHV H[SOtFLWDV GH PpWRGRV TXH UHVXHOYHQ ODV WDUHDV LQYROXFUD�
GDV HQ HO &%5 \ TXH SXHGHQ VHU UHXWLOL]DGRV HQ GLVWLQWRV GRPLQLRV�

(O &DStWXOR � LQWURGXFH ODV LGHDV IXQGDPHQWDOHV \ OD RUJDQL]DFLyQ GH OD WHUPLQRORJtD� WD�
UHDV \ PpWRGRV GH &%52QWR� (Q UHODFLyQ FRQ OD RUJDQL]DFLyQ GH ORV FDVRV GHVFULELPRV XQD
WpFQLFD LQGXFWLYD TXH KHPRV XWLOL]DGR HQ QXHVWUR WUDEDMR SDUD H[WUDHU FRQRFLPLHQWR GH XQD
EDVH GH FDVRV� HO $QiOLVLV )RUPDO GH &RQFHSWRV�

(O &DStWXOR � GHWDOOD FDGD XQR GH ORV PpWRGRV GH OD ELEOLRWHFD GH &%52QWR� 3DUD FDGD
PpWRGR VH GHVFULEH VX FRPSRUWDPLHQWR LQFLGLHQGR IXQGDPHQWDOPHQWH HQ FyPR DSURYHFKD
ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V FRPR SDVRV EiVLFRV GH LQIHUHQFLD�

(Q HO &DStWXOR � GHVFULELPRV HO VLVWHPD &2/,%5,� FX\R REMHWLYR HV D\XGDU D GLVHxDU DSOL�
FDFLRQHV .,�&%5 UHXWLOL]DQGR FRPSRQHQWHV� SULQFLSDOPHQWH RQWRORJtDV GHO GRPLQLR \
&%52QWR FRPR RQWRORJtD TXH SURSRUFLRQD WHUPLQRORJtD \ PpWRGRV UHXWLOL]DEOHV TXH UHVXHO�
YHQ ODV WDUHDV &%5� (O GLVHxR GH DSOLFDFLRQHV .,�&%5 XWLOL]DQGR &2/,%5, VH HMHPSOLILFD HQ
HVWH FDStWXOR FRQ HO GLVHxR GH XQD DSOLFDFLyQ &%5 SDUD JHQHUDU SRHVtD HQ FDVWHOODQR�
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3RU ~OWLPR HQ HO &DStWXOR � UHVXPLPRV ODV FRQFOXVLRQHV SULQFLSDOHV GHO WUDEDMR GHVDUUROOD�
GR HQ HVWD WHVLV \ SURSRQHPRV DOJXQDV OtQHDV GH WUDEDMR IXWXUR�

'HVSXpV GH UHVHxDU OD ELEOLRJUDItD XWLOL]DGD HQ HO GHVDUUROOR GH HVWH WUDEDMR GH WHVLV OD PH�
PRULD ILQDOL]D FRQ ORV VLJXLHQWHV DSpQGLFHV�

• $SpQGLFH $� UHVXPHQ GH OD VLQWD[LV GH /220� HO VLVWHPD GH UHSUHVHQWDFLyQ GH FRQR�
FLPLHQWR EDVDGR HQ OyJLFDV GHVFULSWLYDV TXH KHPRV XWLOL]DGR SDUD IRUPDOL]DU
&%52QWR�

• $SpQGLFH %� IRUPDOL]DFLyQ GH &%52QWR HQ /220�

• $SpQGLFH &� OLVWDGR �WH[WR LQIRUPDO� GH OD ELEOLRWHFD GH PpWRGRV GH &%52QWR�

• $SpQGLFH '� OLVWDGR GH IXQFLRQHV GH OD $3, GH &2/,%5,�

• $SpQGLFH (� IRUPDOL]DFLyQ HQ /220 GHO PRGHOR GHO GRPLQLR GH OD DSOLFDFLyQ GH JH�
QHUDFLyQ GH SRHVtD�
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Capítulo 2 
EL RAZONAMIENTO BASADO EN CASOS 

1. Introducción 
(O UD]RQDPLHQWR EDVDGR HQ FDVRV �&%5� HV XQ HQIRTXH GH UHVROXFLyQ GH SUREOHPDV \ DSUHQ�
GL]DMH GHQWUR GHO iUHD GH OD ,QWHOLJHQFLD $UWLILFLDO �,$� UHODWLYDPHQWH UHFLHQWH� \D TXH SRGHPRV
VLWXDU VXV UDtFHV D ILQDOHV GH ORV VHWHQWD�

(QWHQGLGR FRPR PHWRGRORJtD GH FRQVWUXFFLyQ GH VLVWHPDV EDVDGRV HQ FRQRFLPLHQWR
�.%6V� HO &%5 HV GLIHUHQWH D RWURV HQIRTXHV GH OD ,$� $Vt� HQ OXJDU GH EDVDUVH HQ UHJODV TXH
PRGHOHQ HO FRPSRUWDPLHQWR GHO GRPLQLR GHO SUREOHPD R HQ OD JHQHUDOL]DFLyQ GH UHODFLRQHV
HQWUH GHVFULSWRUHV GH SUREOHPDV \ FRQFOXVLRQHV� HO &%5 XWLOL]D HO FRQRFLPLHQWR HVSHFtILFR
REWHQLGR D SDUWLU GH VLWXDFLRQHV FRQFUHWDV SUHYLDPHQWH H[SHULPHQWDGDV� ORV FDVRV� 8QD QXHYD
VLWXDFLyQ VH DIURQWD ORFDOL]DQGR XQ FDVR SUHYLR VLPLODU \ DGDSWDQGR OD VROXFLyQ DQWHV REWHQL�
GD SDUD TXH VH DGHFXH D OD VLWXDFLyQ DFWXDO� 2WUD GLIHUHQFLD LPSRUWDQWH GHO &%5 UHVSHFWR D
RWURV HQIRTXHV HV HO DSUHQGL]DMH LQFUHPHQWDO� HO VLVWHPD DFWXDOL]D VX FRQRFLPLHQWR HQ EDVH D
QXHYDV H[SHULHQFLDV TXH SDVDQ DVt D HVWDU GLVSRQLEOHV SDUD DERUGDU IXWXURV SUREOHPDV�

&XDOTXLHU .%6 VH EDVD HQ OD UHSUHVHQWDFLyQ H[SOtFLWD GH XQD JUDQ FDQWLGDG GH FRQRFLPLHQ�
WR� RUJDQL]DGR GH PDQHUD HIHFWLYD� FRQ HO TXH HO VLVWHPD HV FDSD] GH UD]RQDU� (O &%5 VXUJH
FRPR XQD SRVLEOH VROXFLyQ DO SUREOHPD IXQGDPHQWDO TXH KD IUHQDGR GXUDQWH DxRV HO GHVDUUR�
OOR GH .%6V� HO OODPDGR FXHOOR GH ERWHOOD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR� 8Q .%6 VH FRQVWUX\H
DOUHGHGRU GH XQ PRGHOR GHO GRPLQLR TXH� PHGLDQWH ORV PHFDQLVPRV GH UD]RQDPLHQWR DGHFXDGRV�
SHUPLWH VLPXODU HO FRPSRUWDPLHQWR GH XQ H[SHUWR GHO GRPLQLR� /D LQYHVWLJDFLyQ HQ ,$ KD
SURGXFLGR QXPHURVRV IRUPDOLVPRV SDUD OD UHSUHVHQWDFLyQ GH FRQRFLPLHQWR DVt FRPR SRWHQ�
WHV PHFDQLVPRV GH UD]RQDPLHQWR DVRFLDGRV� VLQ HPEDUJR� FXDQGR VH LQWHQWDQ DSOLFDU HVWRV
UHVXOWDGRV D JUDQ HVFDOD� OD DGTXLVLFLyQ GH FRQRFLPLHQWR VH FRQYLHUWH� PXFKDV YHFHV� HQ XQ
SUREOHPD LQVDOYDEOH� ¢FyPR FRQVHJXLU UHSUHVHQWDU H[SOtFLWDPHQWH WRGR OR TXH XQ H[SHUWR ²R
XQD FRPXQLGDG GH H[SHUWRV² VDEH" (O &%5 IDFLOLWD OD DGTXLVLFLyQ GH FRQRFLPLHQWR SRUTXH
SDUD HPSH]DU D IXQFLRQDU VyOR QHFHVLWD XQ FRQMXQWR GH SUREOHPDV UHVXHOWRV�
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&RPHQ]DPRV HVWH FDStWXOR FRQ XQD GHVFULSFLyQ GH ORV .%6V TXH VLUYH GH FRQWH[WR D OD LQ�
WURGXFFLyQ VREUH ORV RUtJHQHV H LGHDV SULQFLSDOHV GHO &%5 TXH VH SUHVHQWD HQ HO $SDUWDGR ��
(O $SDUWDGR � VH HQFDUJD GH ORV IXQGDPHQWRV GHO &%5 \ GH ORV SURFHVRV LQYROXFUDGRV
KDFLHQGR KLQFDSLp HQ HO FRQRFLPLHQWR \ ORV PHFDQLVPRV GH UD]RQDPLHQWR TXH VH XWLOL]DQ SDUD
UHVROYHUORV� \ WHQLHQGR HQ FXHQWD TXH HO FRQRFLPLHQWR DOPDFHQDGR HQ ORV FDVRV QR HV REOLJD�
WRULDPHQWH HO ~QLFR FRQ HO TXH FXHQWD XQ VLVWHPD &%5� 3RU ~OWLPR HO $SDUWDGR � UHSDVD DO�
JXQDV KHUUDPLHQWDV \ DSOLFDFLRQHV &%5�

2. Sistemas basados en conocimiento 
(O RULJHQ GH ORV .%6V GDWD GH SULQFLSLRV GH OD GpFDGD GH ORV ��� FXDQGR DOJXQRV LQYHVWLJDGR�
UHV REVHUYDURQ TXH ORV PpWRGRV \ WpFQLFDV GH E~VTXHGD JHQHUDOHV GHVDUUROODGRV GXUDQWH OD
GpFDGD DQWHULRU� UHVXOWDEDQ LQVXILFLHQWHV SDUD UHVROYHU SUREOHPDV FRQ FLHUWR JUDGR GH GLILFXO�
WDG� (Q OXJDU GH OD WHQGHQFLD KDVWD HVH PRPHQWR� GH PDQHMDU FRQRFLPLHQWR GH QDWXUDOH]D
JHQpULFD� HV GHFLU DSOLFDEOH D YDULRV GRPLQLRV� FRQYLQLHURQ HQ OD DOWHUQDWLYD GH GLVSRQHU GH
FRQRFLPLHQWR HVSHFtILFR VREUH HO GRPLQLR GH DSOLFDFLyQ SDUWLFXODU TXH IXHVH GH LQWHUpV HQ
FDGD DSOLFDFLyQ FRQFUHWD� 'HVGH VXV FRPLHQ]RV� ORV .%6V KDQ VLGR XQ iUHD IXQGDPHQWDO GH OD
,$ FRQ XQ JUDQ LPSDFWR WDQWR HQ HO iPELWR GH LQYHVWLJDFLyQ FRPR HQ OD LQGXVWULD�

(Q HO PDUFR GH ODV 7HFQRORJtDV GH OD ,QIRUPDFLyQ� HV KDELWXDO GLVWLQJXLU HQWUH 6LVWHPDV
&RQYHQFLRQDOHV \ .%6V FRPR SURGXFWRV UHVSHFWLYRV GH GRV ,QJHQLHUtDV GLVWLQWDV� OD GHO
6RIWZDUH \ OD GHO &RQRFLPLHQWR� /RV SUREOHPDV REMHWR GH OD ,QJHQLHUtD GHO 6RIWZDUH VRQ
VLVWHPiWLFRV� SURFHGLPHQWDOHV \ FRQ UHVROXFLyQ DOJRUtWPLFD� PLHQWUDV TXH OD ,QJHQLHUtD GHO
&RQRFLPLHQWR DERUGD SUREOHPDV GH UHVROXFLyQ HPLQHQWHPHQWH KHXUtVWLFD� 'LFKR GH RWUR
PRGR� ORV VLVWHPDV FRQYHQFLRQDOHV VXHOHQ DSOLFDUVH HQ GRPLQLRV UHODFLRQDGRV FRQ HO WUDWD�
PLHQWR HILFD] GH ORV GDWRV H LQYROXFUDQ XQ FRQMXQWR GH LQVWUXFFLRQHV TXH JHQHUDQ XQD VROX�
FLyQ ~QLFD \ FRUUHFWD� PLHQWUDV TXH ORV EDVDGRV HQ FRQRFLPLHQWR DERUGDQ SUREOHPDV TXH
UHTXLHUHQ LQWHOLJHQFLD \ FRQRFLPLHQWR HVSHFLDOL]DGR� SDUD ORV TXH QR H[LVWH XQD VROXFLyQ DOJR�
UtWPLFD R pVWD HV GHPDVLDGR FRPSOHMD R LQHILFLHQWH�

(O FRPSRUWDPLHQWR LQWHOLJHQWH GH XQ .%6 VH REWLHQH PHGLDQWH XQ PRWRU GH LQIHUHQFLDV TXH
PDQLSXOD FLHUWR FRQRFLPLHQWR UHSUHVHQWDGR HQ XQD EDVH GH FRQRFLPLHQWR SDUD VROXFLRQDU XQ
SUREOHPD GDGR >*RQ]iOH]	'DQNHO��@� (O PRWRU GH LQIHUHQFLDV FRQWLHQH FRQRFLPLHQWR JHQH�
UDO GH UHVROXFLyQ GH SUREOHPDV PLHQWUDV TXH OD EDVH GH FRQRFLPLHQWR FRQWLHQH FRQRFLPLHQWR
HVSHFtILFR VREUH HO GRPLQLR GHO SUREOHPD� 3UHFLVDPHQWH HO SRGHU GH ORV .%6 SURYLHQH GH
HVWD VHSDUDFLyQ GHO FRQRFLPLHQWR UHVSHFWR D FyPR VH XWLOL]D� OR TXH SHUPLWH GHVDUUROODU DSOL�
FDFLRQHV HQ ODV TXH OD WpFQLFD GH UD]RQDPLHQWR JHQpULFR QR VH PRGLILFD� HV GHFLU� ~QLFDPHQWH
VH GHEH FRGLILFDU OD EDVH GH FRQRFLPLHQWR GHO GRPLQLR GH DSOLFDFLyQ�

/D PLVLyQ SULQFLSDO GH OD ,QJHQLHUtD GHO &RQRFLPLHQWR HV OD GH DGTXLULU� FRQFHSWXDOL]DU�
IRUPDOL]DU \ XWLOL]DU FRQRFLPLHQWR HVSHFtILFR SDUD OD UHVROXFLyQ GH XQD WDUHD� (Q >*yPH]�
3pUH] HW DO� ��@ VH GHILQH OD ,QJHQLHUtD GHO &RQRFLPLHQWR FRPR�

´(O FRQMXQWR GH SULQFLSLRV� PpWRGRV \ KHUUDPLHQWDV TXH SHUPLWHQ DSOLFDU HO VDEHU FLHQWtILFR \ GH H[SH�
ULHQFLD D OD XWLOL]DFLyQ GHO FRQRFLPLHQWR \ GH VXV IXHQWHV� PHGLDQWH FRQVWUXFFLRQHV ~WLOHV SDUD HO KRPEUH�
(V GHFLU� OD ,QJHQLHUtD GHO &RQRFLPLHQWR HQFDUD HO SUREOHPD GH FRQVWUXLU VLVWHPDV FRPSXWDFLRQDOHV FRQ SH�
ULFLD� DVSLUDQGR SULPHUR D DGTXLULU ORV FRQRFLPLHQWRV GH GLVWLQWDV IXHQWHV \� HQ SDUWLFXODU� D HGXFLU ORV FR�

QRFLPLHQWRV GH ORV H[SHUWRV \ OXHJR D RUJDQL]DUORV HQ XQD LPSOHPHQWDFLyQ HIHFWLYDµ

(O WpUPLQR .%6 VH KD XWLOL]DGR IUHFXHQWHPHQWH FRPR VLQyQLPR GHO WpUPLQR 6LVWHPD ([�
SHUWR� SRU HMHPSOR HQ >*RQ]iOH]	'DQNHO��@� (Q JHQHUDO XQ .%6 HV FXDOTXLHU VLVWHPD TXH VH
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EDVD HQ OD UHSUHVHQWDFLyQ H[SOtFLWD \ HO XVR GH FRQRFLPLHQWR VREUH XQ FLHUWR GRPLQLR GH DSOL�
FDFLyQ� ([LVWHQ WUHV FRQFHSWRV IXQGDPHQWDOHV TXH FDUDFWHUL]DQ D ORV .%6V�

• /D VHSDUDFLyQ GHO FRQRFLPLHQWR GH FyPR pVWH HV XWLOL]DGR�

• (O XVR GH FRQRFLPLHQWR GHO GRPLQLR�

• /D QDWXUDOH]D KHXUtVWLFD IUHQWH D OD DOJRUtWPLFD GHO FRQRFLPLHQWR HPSOHDGR�

([LVWHQ RWURV WUDEDMRV� SRU HMHPSOR >*yPH]�3pUH] HW DO� ��@� TXH FRQVLGHUDQ ORV 6LVWHPDV
([SHUWRV FRPR XQ FDVR SDUWLFXODU GH .%6V HQ ORV TXH HO FRQRFLPLHQWR UHSUHVHQWD OD H[SH�
ULHQFLD GH XQ H[SHUWR KXPDQR� (VWH FRQRFLPLHQWR VH LQWHJUD GHQWUR GH XQ VLVWHPD FRPSXWD�
FLRQDO FDSD] GH UHVROYHU SUREOHPDV FRPSOHMRV TXH QRUPDOPHQWH UHTXLHUHQ XQ DOWR QLYHO GH
H[SHULHQFLD KXPDQD�

5HODFLRQDGRV FRQ ORV GLVWLQWRV WLSRV GH H[SHUWRV H[LVWHQ YDULRV WLSRV GH H[SHULHQFLD R FR�
QRFLPLHQWR� 3RU HMHPSOR HO FRQRFLPLHQWR OODPDGR DVRFLDWLYR� FRQVLVWH HQ UHODFLRQHV FDXVD�
HIHFWR TXH VH RULJLQDQ GH ODV H[SHULHQFLDV SDVDGDV GHO H[SHUWR HQ FXHVWLyQ \ TXH JHQHUDOPHQWH
VH OODPDQ KHXUtVWLFDV� 8QD KHXUtVWLFD HV FXDOTXLHU HVWUDWHJLD R WUXFR XWLOL]DGR SDUD PHMRUDU OD
HILFLHQFLD GH XQ VLVWHPD� /DV KHXUtVWLFDV SUHVHQWDQ XQ PDUJHQ GH HUURU \D TXH QR UHSUHVHQWDQ
XQ DQiOLVLV H[KDXVWLYR GHO SUREOHPD� DXQTXH UHSUHVHQWDQ XQD HOHFFLyQ DFHSWDEOH FXDQGR HO
Q~PHUR GH SRVLELOLGDGHV D H[DPLQDU HV PX\ JUDQGH R LQYROXFUDQ XQD IXQFLyQ DOJRUtWPLFD
PX\ FRPSOHMD R GHVFRQRFLGD� 2WUR WLSR GH H[SHUWRV� PiV FLHQWtILFRV� SRVHHQ XQ FRQRFLPLHQ�
WR PiV WHyULFR \ SURIXQGR GHO GRPLQLR� OR TXH OHV SHUPLWH UHVROYHU SUREOHPDV TXH QXQFD KDQ
UHVXHOWR SUHYLDPHQWH� (VWH WLSR GH FRQRFLPLHQWR HV GLItFLO GH GXSOLFDU HQ XQ .%6� DXQTXH ORV
OODPDGRV VLVWHPDV GH UD]RQDPLHQWR EDVDGR HQ PRGHORV �PRGHO�EDVHG V\VWHPV� HQFDSVXODQ HVWH
WLSR GH FRQRFLPLHQWR FRPSOHMR \ UD]RQDQ FRQ pO�

(O VLJXLHQWH DSDUWDGR GHVFULEH DOJXQDV FDUDFWHUtVWLFDV DVRFLDGDV D OD DGTXLVLFLyQ GH FRQR�
FLPLHQWR HVSHFtILFR GHO GRPLQLR� H[WUDtGR SRU HO LQJHQLHUR GHO FRQRFLPLHQWR GH ODV GLVWLQWDV
IXHQWHV D VX DOFDQFH� \ D VX UHSUHVHQWDFLyQ H[SOtFLWD HQ XQD EDVH GH FRQRFLPLHQWR�

2.1 Representación y adquisición de conocimiento 
&RPR KHPRV GHVFULWR HQ HO DSDUWDGR DQWHULRU� HO Q~FOHR GH ORV .%6V HV HO FRQRFLPLHQWR GHO
GRPLQLR UHSUHVHQWDGR H[SOtFLWDPHQWH FRQ HO TXH HO VLVWHPD SXHGH UD]RQDU� 6LQ HPEDUJR� SDUD
REWHQHU XQ FRPSRUWDPLHQWR LQWHOLJHQWH QR EDVWD FRQ OD UHSUHVHQWDFLyQ H[SOtFLWD GHO FRQRFL�
PLHQWR SRU Vt VROD� HV QHFHVDULR DGHPiV RUJDQL]DUOR GH PDQHUD HIHFWLYD� \ UD]RQDU GH IRUPD
TXH UHFXSHUHPRV HO FRQRFLPLHQWR DGHFXDGR HQ HO PRPHQWR SUHFLVR� (V GHFLU� HO p[LWR GH XQD
DSUR[LPDFLyQ DO UD]RQDPLHQWR EDVDGD HQ FRQRFLPLHQWR GHSHQGH WDQWR GH ORV SURFHVRV TXH
PDQHMDQ HO FRQRFLPLHQWR FRPR GHO FRQRFLPLHQWR HQ Vt PLVPR�

/RV .%6V XWLOL]DQ YDULDFLRQHV GH ORV HVTXHPDV FOiVLFRV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQ�
WR� OyJLFD� UHJODV� UHGHV DVRFLDWLYDV R VHPiQWLFDV� PDUFRV \ REMHWRV� (O Q~FOHR GHO SURFHVR GH
GHVDUUROOR GH ORV .%6V� \ HQ FRQFUHWR GH ORV 6LVWHPDV ([SHUWRV� HV OD WUDQVIHUHQFLD \ WUDQV�
IRUPDFLyQ GH OD H[SHULHQFLD HQ UHVROYHU SUREOHPDV GH XQD IXHQWH GH FRQRFLPLHQWR
�WtSLFDPHQWH XQ H[SHUWR� D XQ SURJUDPD�

(Q OD FRPXQLGDG GH 6LVWHPDV ([SHUWRV VH KD GHILQLGR OD ILJXUD GHO LQJHQLHUR GHO FRQRFLPLHQWR
FRPR HO UHVSRQVDEOH GH ´LQWHUURJDUµ D ORV H[SHUWRV SDUD REWHQHU HO FRQRFLPLHQWR FRQ HO TXH
UD]RQDUi HO VLVWHPD� ,GHDOPHQWH� XQ LQJHQLHUR GHO FRQRFLPLHQWR PDQWHQGUi XQD VHULH GH HQ�
WUHYLVWDV FRQ XQR R PiV H[SHUWRV GRQGH REWHQGUi OD LQIRUPDFLyQ QHFHVDULD SDUD GHVDUUROODU
XQ PRGHOR FRQFHSWXDO TXH OXHJR H[SOLFLWDUi HQ DOJ~Q PDUFR GH UHSUHVHQWDFLyQ� 6LQ HPEDUJR�
HQ OD SUiFWLFD� HVWH SURFHVR HVWi OOHQR GH LQWHUURJDQWHV� ¢+D\ DOJ~Q H[SHUWR GLVSXHVWR D GHGL�
FDU HO WLHPSR QHFHVDULR SDUD VDFDU D OD OX] HO FRQRFLPLHQWR"¢(O H[SHUWR \ HO LQJHQLHUR GHO
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FRQRFLPLHQWR VH HQWLHQGHQ"¢(O LQJHQLHUR GHO FRQRFLPLHQWR HV FDSD] GH FDSWDU WRGDV ODV VXWL�
OH]DV GHO GRPLQLR SDUD SRGHU DVt UHSUHVHQWDUODV"¢(V SRVLEOH IRUPDOL]DU HO FRQRFLPLHQWR"

/DV PHWRGRORJtDV GH GHVDUUROOR GH .%6V D PHQXGR FRQWHPSODQ XQD HWDSD H[WHQVD H LP�
SRUWDQWH TXH VH HQFDUJD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR� (Q FRQFUHWR� QR UHVXOWD XQ SUR�
FHVR VHQFLOOR WUDVODGDU HO FRQRFLPLHQWR GH XQ H[SHUWR KXPDQR D XQD UHSUHVHQWDFLyQ DEVWUDFWD
R FRQFHSWXDOL]DFLyQ HIHFWLYD� DVt FRPR WDPSRFR OD UHSUHVHQWDFLyQ GHO FRQRFLPLHQWR HQ WpU�
PLQRV GH HVWUXFWXUDV GH LQIRUPDFLyQ SURFHVDEOHV DXWRPiWLFDPHQWH� 6HJ~Q OD QDWXUDOH]D \
WLSR GHO FRQRFLPLHQWR LQYROXFUDGR� SDUD VLVWHPDV TXH QR UHTXLHUDQ PRGHORV H[KDXVWLYRV GH
FRPSRUWDPLHQWR� DOJXQDV PHWRGRORJtDV GH GLVHxR GH .%6V VXDYL]DQ HO FRVWH GH DGTXLVLFLyQ
GH FRQRFLPLHQWR EDViQGRVH HQ OD UHXWLOL]DFLyQ GH FRPSRQHQWHV� 3RU VX UHOHYDQFLD HQ HO FRQ�
WH[WR GH HVWD WHVLV HVWRV DVSHFWRV VH HVWXGLDQ HQ GHWDOOH HQ HO &DStWXOR � GH HVWD PHPRULD�

(O REMHWLYR GH HVWH FDStWXOR� FXELHUWR SRU ORV DSDUWDGRV VLJXLHQWHV� HV OD GHVFULSFLyQ GHO
HQIRTXH GH UHVROXFLyQ GH SUREOHPDV GH ORV VLVWHPDV &%5 TXH VXUJH FRPR RWUD SRVLEOH VROX�
FLyQ D ORV SUREOHPDV GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR TXH KHPRV GHVFULWR� $GHPiV� UHVXHO�
YH XQ SUREOHPD PiV SURIXQGR TXH VH SODQWHD FXDQGR QR H[LVWHQ ORV SULQFLSLRV JHQHUDOHV
DFHSWDGRV SRU WRGRV ORV H[SHUWRV D SDUWLU GH ORV FXDOHV FRQVWUXLU HO PRGHOR� HV GHFLU� QR H[LVWH
XQ PRGHOR� QL VLTXLHUD HQ OD PHQWH GH ORV H[SHUWRV� \D TXH QL VLTXLHUD HOORV FRPSUHQGHQ KDVWD
HO ILQDO WRGDV ODV LPSOLFDFLRQHV GH VX DFWLYLGDG GLDULD�

(O &%5 IDFLOLWD OD DGTXLVLFLyQ GH FRQRFLPLHQWR� HQ SULPHU OXJDU� SRUTXH D ORV H[SHUWRV OHV
UHVXOWD PiV VHQFLOOR ´FRQWDU EDWDOOLWDVµ TXH SURSRUFLRQDU UHJODV GH DSOLFDFLyQ JHQHUDO� (Q
SULQFLSLR� XQ VLVWHPD &%5� SDUD HPSH]DU D IXQFLRQDU� VyOR QHFHVLWD XQ FRQMXQWR GH SUREOH�
PDV UHVXHOWRV TXH� VHUiQ SURSRUFLRQDGRV SRU H[SHUWRV R LQFOXVR SXHGHQ HVWDU GLVSRQLEOHV
SRUTXH HQ HO GRPLQLR HQ FXHVWLyQ VH UHDOLFH DOJ~Q WLSR GH UHJLVWUR ²SRU HMHPSOR XQ DUFKLYR
GH FDVRV FOtQLFRV� (Q HVWH FRQWH[WR� HO H[SHUWR VH OLPLWDUtD D SURSRUFLRQDU HO FRQRFLPLHQWR GH
VLPLOLWXG HQWUH SUREOHPDV MXQWR FRQ HO FRQRFLPLHQWR QHFHVDULR SDUD DGDSWDU OD VROXFLyQ GH XQ
SUREOHPD D RWUR SDUHFLGR� (O &%5 DOLYLD HO SUREOHPD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR \D
TXH ORV PRGHORV GH FRQRFLPLHQWR XWLOL]DGRV VRQ PiV ´OLJHURVµ TXH ORV GH XQ VLVWHPD HTXLYD�
OHQWH TXH VH EDVH HQ XQ PRGHOR H[KDXVWLYR GH FRPSRUWDPLHQWR�

3. El Razonamiento Basado en Casos 
(O &%5 HV XQD DSUR[LPDFLyQ DO GHVDUUROOR GH .%6V TXH VH EDVD HQ DOPDFHQDU� UHFXSHUDU \
UHXWLOL]DU ODV VROXFLRQHV D SUREOHPDV SDUHFLGRV SUHYLDPHQWH UHVXHOWRV� HQ OXJDU GH JHQHUDU
VROXFLRQHV EDVDGDV HQ XQ PRGHOR H[KDXVWLYR GH FRPSRUWDPLHQWR� /DV UDtFHV GHO &%5 KD\
TXH EXVFDUODV HQ FLHUWRV UHVXOWDGRV GH 3VLFRORJtD GRQGH VH GHPXHVWUD TXH� HQ PXFKDV RFDVLR�
QHV� ORV VHUHV KXPDQRV UHVROYHPRV SUREOHPDV HQ EDVH D QXHVWUDV H[SHULHQFLDV SDVDGDV \ QR D
SDUWLU GH XQ FRQRFLPLHQWR SURIXQGR GHO SUREOHPD HQ FXHVWLyQ� /RV PpGLFRV� SRU HMHPSOR�
EXVFDQ FRQMXQWRV GH VtQWRPDV FRQRFLGRV� ORV LQJHQLHURV WRPDQ PXFKDV GH VXV LGHDV GH VROX�
FLRQHV SUHYLDV \D FRQVWUXLGDV FRQ p[LWR� R ORV SURJUDPDGRUHV H[SHUWRV UHXWLOL]DQ HVTXHPDV
PiV R PHQRV DEVWUDFWRV GH ODV VROXFLRQHV TXH FRQRFHQ�

$GHPiV GH VHU XQD WpFQLFD SVLFROyJLFDPHQWH SODXVLEOH SDUD PRGHODU HO UD]RQDPLHQWR
KXPDQR� GHVGH XQ SXQWR GH YLVWD PiV WpFQLFR HO &%5 UHSUHVHQWD XQD SRVLEOH VROXFLyQ DO
SUREOHPD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR VXE\DFHQWH D ORV .%6V WUDGLFLRQDOHV�

8Q VLVWHPD &%5 QHFHVLWD XQD FROHFFLyQ GH H[SHULHQFLDV� OODPDGDV FDVRV� DOPDFHQDGDV HQ
XQD EDVH GH FDVRV� GRQGH FDGD FDVR VH FRPSRQH JHQHUDOPHQWH GH XQD GHVFULSFLyQ GHO SUREOHPD
\ OD VROXFLyQ TXH VH DSOLFy� /DV KLSyWHVLV IXQGDPHQWDOHV HQ ODV TXH VH EDVD HO &%5 VRQ� SUL�
PHUR� TXH XQ VLVWHPD ²R XQ VHU KXPDQR² SXHGH VHU XQ UHVROXWRU GH SUREOHPDV HILFLHQWH \
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HIHFWLYR VLQ QHFHVLGDG GH SRVHHU XQ FRQRFLPLHQWR FRPSOHWR� KDVWD ODV ~OWLPDV FRQVHFXHQFLDV�
GH OD UHODFLyQ TXH H[LVWH HQWUH XQ SUREOHPD \ VX VROXFLyQ� VLHPSUH \ FXDQGR WHQJD VXILFLHQWH
H[SHULHQFLD� <� VHJXQGR� TXH ORV SUREOHPDV WLHQGHQ D UHSHWLUVH \� SRU HOOR� OD H[SHULHQFLD HV
XQ UHFXUVR ~WLO�

2WUR DVSHFWR IDYRUDEOH GHO &%5 FRPR WHFQRORJtD SDUD HO GHVDUUROOR GH .%6V HV TXH IDFLOL�
WD HO DSUHQGL]DMH� (Q VX H[SUHVLyQ PiV VHQFLOOD� XQ VLVWHPD &%5 SXHGH DSUHQGHU SRU VLPSOH
DFXPXODFLyQ GH FDVRV� HVWR HV� FDGD QXHYR SUREOHPD TXH VH SODQWHD DO VLVWHPD� XQD YH] UH�
VXHOWR� SXHGH LQFRUSRUDUVH GLUHFWDPHQWH FRPR XQ QXHYR FDVR� 3DUHFH FODUR TXH UHVXOWD PiV
VHQFLOOR UHFRUGDU ORV SUREOHPDV TXH VH KDQ LGR UHVROYLHQGR TXH JHQHUDU QXHYDV UHJODV TXH
HQULTXH]FDQ HO PRGHOR GH FRPSRUWDPLHQWR�

2WUDV YHQWDMDV GHO &%5 VRQ TXH SHUPLWH FRQVWUXLU UD]RQDGRUHV PiV HILFLHQWHV� SXHVWR TXH
VXHOH VHU PHQRV FRVWRVR PRGLILFDU XQD VROXFLyQ SUHYLD TXH FRQVWUXLU XQD QXHYD VROXFLyQ
GHVGH FHUR� ORV FDVRV SXHGHQ SURSRUFLRQDU WDPELpQ ´LQIRUPDFLyQ QHJDWLYDµ� DOHUWDQGR VREUH
SRVLEOHV IDOORV� VH IDFLOLWD HO PDQWHQLPLHQWR GH OD EDVH GH FRQRFLPLHQWR� \D TXH ORV XVXDULRV
SXHGHQ DxDGLU QXHYRV FDVRV VLQ D\XGD GH ORV H[SHUWRV� \ UHVXOWD PiV VHQFLOOR FRQVHJXLU TXH
ORV XVXDULRV DFHSWHQ ODV VXJHUHQFLDV GHO VLVWHPD TXH HVWiQ DYDODGDV SRU XQD VLWXDFLyQ SUHYLD�

(Q UHVXPHQ� HO &%5 VH FRQVLGHUD HVSHFLDOPHQWH DGHFXDGR HQ GRPLQLRV SRFR IRUPDOL]D�
GRV \ GRQGH HO DSUHQGL]DMH MXHJD XQ SDSHO LPSRUWDQWH� 6L HV SRVLEOH FRQVWUXLU IiFLOPHQWH XQ
PRGHOR IRUPDO GH FRPSRUWDPLHQWR GH XQ GHWHUPLQDGR GRPLQLR HQWRQFHV HO &%5 SLHUGH
VHQWLGR� \D TXH HO PRGHOR JHQHUDO VH VXSRQH TXH SHUPLWH UHVROYHU FXDOTXLHU SUREOHPD� PLHQ�
WUDV TXH XQ VLVWHPD &%5 VyOR SURSRUFLRQD YDULDFLRQHV GH SUREOHPDV \D UHVXHOWRV \ DOPDFH�
QDGRV HQ OD EDVH GH FDVRV� 3RU HO FRQWUDULR� VL HVH PRGHOR QR H[LVWH� R HV GHPDVLDGR FRVWRVR
GH REWHQHU� HO &%5 SXHGH VHU XQD DSUR[LPDFLyQ HIHFWLYD SDUD UHVROYHU SUREOHPDV WtSLFRV�
IDFLOLWDQGR DGHPiV OD DGTXLVLFLyQ GH FRQRFLPLHQWR HQ IRUPD GH QXHYRV FDVRV� (YLGHQWHPHQWH
ORV GRV HQIRTXHV QR VRQ H[FOX\HQWHV� \ VRQ PXFKRV ORV GRPLQLRV GRQGH XQ PRGHOR JHQHUDO
GH FRPSRUWDPLHQWR ²TXH UHVXOWH LQFRPSOHWR� VH SXHGH FRPSOHPHQWDU FRQ FRQRFLPLHQWR
FRQFUHWR HQ IRUPD GH FDVRV�

-DQHW .RORGQHU >.RORGQHU��@ GHVFULEH XQD VHULH GH FDUDFWHUtVWLFDV TXH SHUPLWHQ LGHQWLIL�
FDU ORV GRPLQLRV HQ ORV TXH XQD DSUR[LPDFLyQ EDVDGD HQ FDVRV WLHQH SUREDELOLGDGHV GH p[LWR�

• $ ORV H[SHUWRV QR OHV UHVXOWD VHQFLOOR GDU UHJODV GH FRPSRUWDPLHQWR DXQTXH Vt SUR�
SRUFLRQDU HMHPSORV� /RV H[SHUWRV VDEHQ D TXp VH UHILHUHQ FXDQGR KDEODQ GH ´FDVRVµ�
VXHOHQ FRPSDUDU XQ SUREOHPD QXHYR FRQ FDVRV SDVDGRV \ UHVXHOYHQ SUREOHPDV DGDS�
WDQGR ODV VROXFLRQHV GH FDVRV SDVDGRV�

• +DELWXDOPHQWH HQ HO SURFHVR GH IRUPDFLyQ VH XWLOL]DQ FDVRV HQ ODV H[SOLFDFLRQHV� KD\
FDVRV GLVSRQLEOHV HQ OD ELEOLRJUDItD \ HQ OD H[SHULHQFLD GH ORV H[SHUWRV�

• 6H SXHGHQ REWHQHU QXHYRV FDVRV GH OD UHVROXFLyQ GH ORV QXHYRV SUREOHPDV \ KD\ DO�
JXQD IRUPD GH FODVLILFDU HO UHVXOWDGR GH XQ FDVR FRPR p[LWR R IUDFDVR�

• (V SRVLEOH FRPSDUDU ORV FDVRV \ DGDSWDUORV GH PDQHUD HIHFWLYD� /RV FDVRV VH SXHGHQ
JHQHUDOL]DU HQ DOJXQD PHGLGD \ HV SRVLEOH DEVWUDHU VXV FDUDFWHUtVWLFDV UHOHYDQWHV�

• /RV FDVRV PDQWLHQHQ VX YLJHQFLD GXUDQWH EDVWDQWH WLHPSR� HV GHFLU� ORV SUREOHPDV
WLHQGHQ D UHSHWLUVH�

3.1 Origen y evolución 
/RV SULPHURV WUDEDMRV HQ &%5 VH GHEHQ D 6FKDQN \ $EHOVRQ D ILQDOHV GH OD GpFDGD GH ORV ��
>6FKDQN	$EHOVRQ��@� (VWRV WUDEDMRV VH EDVDEDQ HQ OD VXSRVLFLyQ GH TXH ODV SHUVRQDV DOPD�
FHQDPRV HO FRQRFLPLHQWR HQ IRUPD GH JXLRQHV TXH QRV SHUPLWHQ KDFHU SUHGLFFLRQHV \ UHDOL]DU
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LQIHUHQFLDV� (VWRV JXLRQHV GHVFULEtDQ VLWXDFLRQHV WtSLFDV FRPR LU DO PpGLFR D FRPHU HQ XQ
UHVWDXUDQWH� $XQTXH ORV JXLRQHV UHVXOWDURQ VHU XQ PRGHOR LQFRPSOHWR GH PHPRULD� VLUYLHURQ
FRPR EDVH SDUD ORV WUDEDMRV TXH 5RJHU 6FKDQN \ VX JUXSR GHVDUUROODURQ HQ OD 8QLYHUVLGDG GH
<DOH D SULQFLSLRV GH ORV ���

)XH HQ HO JUXSR GH <DOH GRQGH VH VHQWDURQ ODV EDVHV GHO &%5 \ VH GHVDUUROODURQ ODV SULPH�
UDV DSOLFDFLRQHV VHJ~Q HVWH PRGHOR� &<586� GHVDUUROODGR SRU -DQHW .RORGQHU >.RORGQHU��@�
IXH HO SULPHU VLVWHPD &%5� GRQGH ORV FDVRV UHSUHVHQWDEDQ FRQRFLPLHQWR DFHUFD GH ORV YLDMHV
\ ODV HQWUHYLVWDV GHO 6HFUHWDULR GH HVWDGR DPHULFDQR &\UXV 9DQFH� 3RVWHULRUPHQWH� WDPELpQ HQ
<DOH� VH GHVDUUROODURQ 0(',$725 >6LPSVRQ��@ ²XQ VLVWHPD GH DUELWUDMH²� &+() >+DP�
PRQG��@² SDUD HO GLVHxR GH UHFHWDV GH FRPLGD FKLQD²� 3(568$'(5 >6\FDUD��@ ²SDUD OD
FRQVWUXFFLyQ GH DUJXPHQWDFLRQHV²� &$6(< >.RWRQ��@ ²SDUD HO GLDJQyVWLFR GH HQIHUPHGDGHV
FDUGLRYDVFXODUHV² \ -8/,$ >+LQULFKV��@ ²SDUD HO GLVHxR GH PHQ~V²�

<D HQ OD VHJXQGD PLWDG GH ORV ��� FDEH UHVHxDU HO WUDEDMR GH %UXFH 3RUWHU� HQ OD 8QLYHUVL�
GDG GH 7H[DV TXH GLR OXJDU DO VLVWHPD 352726 >%DUHLVV��@ >%DUHLVV HW DO� ��@ DSOLFDGR DO GLD�
JQyVWLFR GH HQIHUPHGDGHV GHO DSDUDWR DXGLWLYR� $GHPiV� QR HV GH H[WUDxDU TXH HO &%5 VH
DSOLFDUD UiSLGDPHQWH DO GRPLQLR GHO VLVWHPD MXGLFLDO DPHULFDQR TXH HVWi PX\ RULHQWDGR D OD
MXULVSUXGHQFLD \ GRQGH ODV DUJXPHQWDFLRQHV OHJDOHV VH FRQVWUX\HQ D SDUWLU GH FDVRV SDVDGRV�
(Q HVWH iPELWR HV GH GHVWDFDU HO WUDEDMR GH (GZLQD 5LVVODQG \ .HYLQ $VKOH\ HQ HO GHVDUUROOR
GHO VLVWHPD +<32 >5LVVODQG��@� (VWH VLVWHPD� FRQVWUXtD DUJXPHQWRV OHJDOHV D IDYRU \ HQ FR�
QWUD GH ORV OLWLJDQWHV HQ EDVH D ODV VLPLOLWXGHV \ GLIHUHQFLDV FRQ RWURV FDVRV� 3RVWHULRUPHQWH� HO
VLVWHPD +<32 KD VLGR DSOLFDGR D OD HQVHxDQ]D GHO GHUHFKR >$VKOH\��@�

(Q (XURSD� ORV SULPHURV WUDEDMRV VREUH &%5 ORV SXEOLFDQ� D ILQDOHV GH ORV ��� 'HUHN
6OHHPDQ� GH OD 8QLYHUVLGDG GH $EHUGHHQ� \ 0LNH .HDQH� GHO 7ULQLW\ &ROOHJH GH 'XEOtQ� $
SULQFLSLRV GH ORV �� VXUJH XQ JUXSR HQ OD 8QLYHUVLGDG GH .DLVHUVODXWHUQ� HQFDEH]DGR SRU
0LFKDHO 5LFKWHU \ .ODXV $OWKRII� TXH LQYHVWLJDQ HQ OD DSOLFDFLyQ GHO &%5 D WDUHDV GH GLDJQyV�
WLFR FRPSOHMDV� /D 8QLyQ (XURSHD ILQDQFLy HQ OD GpFDGD GH ORV �� GRV SUR\HFWRV� ,15(&$ ,
\ ,,� GHGLFDGRV D LQYHVWLJDU HQ HO GHVDUUROOR GH KHUUDPLHQWDV \ PHWRGRORJtDV SDUD VLVWHPDV
&%5� DOUHGHGRU GH ORV FXDOHV VXUJLHURQ \ VH FRQVROLGDURQ GRV FRPSDxtDV� $FNQR6RIW HQ
)UDQFLD \ WHF,QQR HQ $OHPDQLD�

4. Fundamentos del CBR 
(O &%5 HVWi LQVSLUDGR� HQ JUDQ PHGLGD� HQ HO SDSHO TXH MXHJD HO UHFXHUGR HQ HO UD]RQDPLHQWR
KXPDQR� $Vt SXHV� HO &%5 HV XQ PHFDQLVPR GH UD]RQDPLHQWR TXH VH EDVD HQ UHFRUGDU VLWXD�
FLRQHV R H[SHULHQFLDV �FDVRV� VLPLODUHV DFRQWHFLGDV HQ HO SDVDGR \ DOPDFHQDGDV HQ XQD EDVH
GH H[SHULHQFLDV� \ DGDSWDU OD OHFFLyQ H[WUDtGD GH HOODV D OD VLWXDFLyQ DFWXDO >$DPRGW	3OD]D��@
>$OWKRII HW DO� ��@ >.RORGQHU��@ >/HDNH��@ >:DWVRQ��@� /RV GRV SLODUHV GHO HQIRTXH GHO &%5
VRQ GRV VXSRVLFLRQHV IXQGDPHQWDOHV DFHUFD GH OD QDWXUDOH]D GHO PXQGR >.RORGQHU��@�

• 6X UHJXODULGDG� 'H VLWXDFLRQHV VLPLODUHV VH H[WUDHQ FRQFOXVLRQHV \ VH DSUHQGHQ OHF�
FLRQHV VLPLODUHV� (Q FRQVHFXHQFLD� ODV FRQFOXVLRQHV \ OHFFLRQHV TXH DFRPSDxDQ D H[�
SHULHQFLDV SUHYLDV SXHGHQ VHU OD EDVH GH ODV TXH FRUUHVSRQGDQ D XQD VLWXDFLyQ QXHYD�

• /D UHFXUUHQFLD GH ODV H[SHULHQFLDV� (V DOWDPHQWH SUREDEOH TXH ODV VLWXDFLRQHV IXWXUDV
VHDQ YDULDQWHV GH ODV DFWXDOHV�

$GPLWLHQGR OD VXSRVLFLyQ EiVLFD GH TXH ´SUREOHPDV SDUHFLGRV WLHQHQ VROXFLRQHV SDUHFL�
GDVµ \ TXH ´ORV QXHYRV SUREOHPDV VRQ VLPLODUHV D SUREOHPDV SUHYLDPHQWH UHVXHOWRVµ� OD UHVR�
OXFLyQ GH SUREOHPDV EDVDGD HQ FDVRV VDFD SDUWLGR GH ODV UHODFLRQHV HQWUH GRV WLSRV GH VLPLOL�
WXG� (VWRV WLSRV GH VLPLOLWXG VH DSOLFDQ D GRV HVSDFLRV GLIHUHQWHV� HO HVSDFLR GH OD GHVFULSFLyQ
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GH ORV SUREOHPDV \ HO HVSDFLR GH ODV VROXFLRQHV D ORV SUREOHPDV� /D )LJXUD ��� PXHVWUD HO
SDSHO TXH MXHJDQ GLFKDV VLPLOLWXGHV HQ HO SURFHVR GH JHQHUDFLyQ GH VROXFLRQHV� /D VXSRVLFLyQ
DQWHULRU GHSHQGH GLUHFWDPHQWH GH ODV FDUDFWHUtVWLFDV TXH VH XWLOLFHQ SDUD GHVFULELU HVWRV SUR�
EOHPDV HQ HO HVSDFLR GH GHVFULSFLyQ GH ORV SUREOHPDV� (O VLVWHPD GH &%5 LGHQWLILFD XQ SUR�
EOHPD SUHYLR FX\D GHVFULSFLyQ VHD OD PiV VLPLODU D OD GHO QXHYR HQ IXQFLyQ GH ODV FDUDFWHUtVWL�
FDV UHSUHVHQWDGDV� (Q FRQFUHWR� GH DTXHOODV FDUDFWHUtVWLFDV PiV UHOHYDQWHV TXH VHUiQ LGHQWLIL�
FDGDV FRPR tQGLFHV SDUD JXLDU HO SURFHVR GH UHFXSHUDFLyQ� /D VROXFLyQ GHO SUREOHPD FRQVLGH�
UDGR PiV VLPLODU VH XWLOL]D FRPR SXQWR GH SDUWLGD SDUD JHQHUDU OD VROXFLyQ DO QXHYR SUREOH�
PD� VROXFLyQ TXH QR GHEHUi VHU PX\ GLIHUHQWH D OD LQLFLDO��

)LMpPRQRV HQ TXH� HQ WRGR PRPHQWR� KHPRV KDEODGR GH XWLOL]DU H[SHULHQFLDV VLPLODUHV� /D
FDUDFWHUtVWLFD FRP~Q D WRGRV ORV VLVWHPDV GH &%5 HV HO KHFKR GH OOHYDU D FDER XQD ORFDOL]D�
FLyQ DSUR[LPDGD GH H[SHULHQFLDV SUHYLDV \ XQD VHOHFFLyQ GH OD PHMRU GH HOODV HQ EDVH D OD
VLPLOLWXG FRQ OD QXHYD VLWXDFLyQ� (Q FRQVHFXHQFLD� OD LQIRUPDFLyQ FRQ OD TXH GHEH FRQWDU XQ
VLVWHPD GH &%5 QR HV ~QLFDPHQWH OD DOPDFHQDGD HQ ORV FDVRV� 6H QHFHVLWD WDPELpQ� DO PHQRV�
FRQRFLPLHQWR UHODWLYR DO FiOFXOR GH OD VLPLOLWXG� < HVWR HV DVt LQGHSHQGLHQWHPHQWH GH OD DSOL�
FDFLyQ FRQFUHWD GHO VLVWHPD &%5�

(O VLJXLHQWH DSDUWDGR GHVFULEH HO FLFOR GH WDUHDV TXH VH GHEHQ UHVROYHU FXDQGR VH DSOLFD
&%5� $QWHV GH GHVFULELU FDGD XQD GH HVWDV WDUHDV HQ ORV $SDUWDGRV ��� DO ���� HO $SDUWDGR ���
DQDOL]D GLVWLQWRV WLSRV GH FRQRFLPLHQWR TXH SRGHPRV HQFRQWUDU HQ ORV VLVWHPDV &%5�

4.1 El ciclo CBR 
/D UHVROXFLyQ GH SUREOHPDV HQ &%5 VH UHDOL]D GH OD VLJXLHQWH IRUPD� DQWH OD GHVFULSFLyQ GH
XQ QXHYR SUREOHPD ²FRQVXOWD² VH UHFXSHUD XQ FDVR SUHYLR SDUHFLGR DO SUREOHPD DFWXDO� (Q
EDVH D ODV GLIHUHQFLDV HQWUH OD GHVFULSFLyQ GHO FDVR SDVDGR \ OD GHO SUREOHPD DFWXDO� VH DGDSWD
OD VROXFLyQ GHO FDVR UHVXHOWR SDUD REWHQHU OD VROXFLyQ GHO FDVR DFWXDO� $ FRQWLQXDFLyQ VH UHYLVD
OD VROXFLyQ \ VH DSUHQGH HO QXHYR FDVR MXQWR FRQ OD VROXFLyQ UHYLVDGD� 6RQ FXDWUR ORV SURFHVRV
EiVLFRV HQ ORV TXH VH DSR\D HVWH PRGHOR TXH VH PXHVWUD HQ OD )LJXUD ����

� $VXPLHQGR XQD FRUUHVSRQGHQFLD XQR�D�XQR HQWUH OD GHVFULSFLyQ GH ORV SUREOHPDV \ VXV VROXFLRQHV
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Figura 2-1. Suposición básica en un sistema CBR. 
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/D UHFXSHUDFLyQ GH ORV FDVRV VLPLODUHV� /D FRQVWUXFFLyQ GH IRUPDOLVPRV GH UHSUHVHQWDFLyQ
GH ORV FDVRV TXH IDFLOLWHQ HO FiOFXOR GH OD VLPLOLWXG MXQWR FRQ OD HILFLHQFLD GH OD UHFXSHUDFLyQ ²
RUGHQDGRV SRU VLPLOLWXG² HV XQD GH ODV iUHDV GH LQYHVWLJDFLyQ PiV DFWLYDV HQ &%5 \ HQ OD TXH
VH KDQ REWHQLGR PiV UHVXOWDGRV�

/D UHXWLOL]DFLyQ R DGDSWDFLyQ VH KDFH QHFHVDULD FXDQGR OD VROXFLyQ UHFXSHUDGD QR HV GLUHFWD�
PHQWH DSOLFDEOH DO SUREOHPD HQ FXUVR� /D DGDSWDFLyQ SXHGH LU GHVGH XQ VLPSOH DMXVWH GH SD�
UiPHWURV PHGLDQWH OD DSOLFDFLyQ GH FLHUWDV IyUPXODV� KDVWD HO XVR GH PRGHORV FRPSOHMRV GH
FRPSRUWDPLHQWR�

/D IDVH GH UHYLVLyQ VH HQFDUJD GH YDOLGDU� \ UHSDUDU HQ VX FDVR� OD VROXFLyQ SURSXHVWD� /D ID�
VH GH YDOLGDFLyQ VXHOH UHDOL]DUVH GH PDQHUD H[WHUQD DO VLVWHPD R XWLOL]DQGR PRGHORV PiV FRP�
SOHWRV TXH DTXHOORV TXH HO VLVWHPD XWLOL]D SDUD OD DGDSWDFLyQ�

(O UHFXHUGR GH QXHYRV FDVRV HV XQD SDUWH LPSRUWDQWH GH XQ VLVWHPD &%5 GRQGH� FRPR \D
VH KD PHQFLRQDGR� HO ´DSUHQGL]DMH FRQWLQXDGRµ HV XQD GH ODV YHQWDMDV IXQGDPHQWDOHV� $ PH�
GLGD TXH DXPHQWD HO Q~PHUR GH FDVRV VH SODQWHDQ FXHVWLRQHV GH HILFLHQFLD ²ORV SURFHVRV VRQ
PiV OHQWRV FXDQGR KD\ PiV FDVRV² \ HV QHFHVDULR VHU PiV FUtWLFR D OD KRUD GH GHFLGLU TXp
FDVRV VH LQFOX\HQ HQ HO VLVWHPD� (Q OD OLWHUDWXUD UHFLHQWH VH GHVFULEHQ WpFQLFDV GH PDQWHQL�
PLHQWR GH EDVHV GH FDVRV TXH HOLPLQDQ ORV FDVRV SRFR XWLOL]DGRV� R GH LGHQWLILFDU IDPLOLDV GH
FDVRV UHODFLRQDGRV SDUD DVt PDQWHQHU VyOR ORV FDVRV TXH DSRUWHQ LQIRUPDFLyQ DO VLVWHPD�

/D IRUPD HQ TXH VH UHSUHVHQWDQ ORV FDVRV� FyPR VH GHWHUPLQD OD VLPLOLWXG� FyPR VH UHDOL]D
OD DGDSWDFLyQ \ FyPR VH GHFLGH FXiQWRV FDVRV KD\ TXH DOPDFHQDU SDUD FRQVHJXLU XQD FREHUWX�
UD VXILFLHQWH GHO GRPLQLR GH DSOLFDFLyQ� VRQ FXHVWLRQHV TXH HVWiQ tQWLPDPHQWH UHODFLRQDGDV
HQWUH Vt� 3RU HMHPSOR� PLHQWUDV PiV FDSDFLGDGHV GH DGDSWDFLyQ WHQJD HO VLVWHPD� PHQRV FDVRV
KD\ TXH DOPDFHQDU� $GHPiV� VL KD\ PiV FRQRFLPLHQWR GH DGDSWDFLyQ HQWRQFHV HV QHFHVDULR
PHQRV FRQRFLPLHQWR GH VLPLOLWXG�

Figura 2-2. El ciclo CBR [Aamodt&Plaza94]. 
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/DV DSOLFDFLRQHV DJUXSDGDV EDMR HO SDUDGLJPD &%5 VH FODVLILFDQ HQ GRV JUDQGHV JUXSRV
>.RORGQHU��@� FODVLILFDFLyQ H LQWHUSUHWDFLyQ GH VLWXDFLRQHV� \ UHVROXFLyQ GH SUREOHPDV� (Q OD
LQWHUSUHWDFLyQ HO DVSHFWR IXQGDPHQWDO HV GHFLGLU VL XQD QXHYD VLWXDFLyQ SXHGH R QR VHU WUDWD�
GD FRPR RWUDV VLWXDFLRQHV SUHYLDV� HQ EDVH D ODV VLPLOLWXGHV \ GLIHUHQFLDV HQWUH HOODV� (Q OD
UHVROXFLyQ GH SUREOHPDV HO REMHWLYR HV OD FRQVWUXFFLyQ GH XQD VROXFLyQ SDUD XQ FDVR DGDS�
WDQGR ODV VROXFLRQHV GH FDVRV SUHYLRV� (Q HO iPELWR GH ORV VLVWHPDV &%5 GH FODVLILFDFLyQ H
LQWHUSUHWDFLyQ GHVWDFDQ ODV DSOLFDFLRQHV GH VHUYLFLRV GH DWHQFLyQ DO FOLHQWH� GH GLDJQyVWLFR \
UHVROXFLyQ GH IDOORV� GH SUHGLFFLyQ \ YDORUDFLyQ \ GH FRPHUFLR HOHFWUyQLFR� 3RU OR TXH VH UH�
ILHUH D ORV VLVWHPDV &%5 GH UHVROXFLyQ GH SUREOHPDV� VXV DSOLFDFLRQHV VH UHVWULQJHQ� FDVL H[�
FOXVLYDPHQWH� DO iPELWR DFDGpPLFR HQ GRV iUHDV FOiVLFDV GH ,$� SODQLILFDFLyQ \ GLVHxR�

$XQTXH HVWD GLVWLQFLyQ QR VLHPSUH HVWi FODUD HQ OD SUiFWLFD� \D TXH DOJXQRV VLVWHPDV SXH�
GHQ FODVLILFDUVH HQ DPERV JUXSRV� OD SUHVHQFLD \ FRPSOHMLGDG GH OD IDVH GH DGDSWDFLyQ PDUFD
HQ JUDQ PHGLGD OD GLVWLQFLyQ HQWUH ORV WLSRV GH VLVWHPDV� (Q SDUWLFXODU� OD DGDSWDFLyQ VH REYLD
HQ PXFKRV VLVWHPDV� R VH GHMD HQ PDQRV GH ORV XVXDULRV GHELGR D TXH UHTXLHUH PRGHORV GHO
GRPLQLR PiV HODERUDGRV \� HQ FLHUWR PRGR� YD HQ FRQWUD GHO HVStULWX GHO &%5 TXH DERJD SRU
DOLYLDU ORV SURFHVRV GH DGTXLVLFLyQ GH FRQRFLPLHQWR� (V PX\ VLJQLILFDWLYR TXH OD PD\RUtD GH
ORV VLVWHPDV FRPHUFLDOHV REYLHQ R WUDWHQ GH IRUPD EDVWDQWH WULYLDO HO SUREOHPD GH OD DGDSWD�
FLyQ� 'H HVWR VH GHGXFH TXH� DXQTXH HO FLFOR GH OD )LJXUD ��� HV XQ PDUFR JHQHUDO GRQGH FDEH
FXDOTXLHU VLVWHPD &%5� QR WRGRV LQFOX\HQ ODV FXDWUR IDVHV GHO FLFOR�

$QWHV GH GHVFULELU FRQ PiV GHWDOOH FDGD XQD GH HVWDV IDVHV� HO VLJXLHQWH DSDUWDGR UHVXPH
ORV GLVWLQWRV WLSRV GH FRQRFLPLHQWR TXH VH VXHOHQ LQFOXLU HQ ORV VLVWHPDV &%5�

4.2 Conocimiento en un sistema CBR 
(O Q~FOHR GH FRQRFLPLHQWR GH XQ VLVWHPD &%5 HVWi IRUPDGR SRU OD EDVH GH FDVRV� 6LQ HP�
EDUJR� HQ OD )LJXUD ��� YHPRV TXH HO FRQRFLPLHQWR DOPDFHQDGR HQ ORV FDVRV QR HV HO ~QLFR
FRQ HO TXH FXHQWD XQ VLVWHPD &%5� \D TXH ORV FDVRV DSDUHFHQ HPEHELGRV HQ DOJ~Q WLSR GH
FRQRFLPLHQWR JHQHUDO� (VWH FRQRFLPLHQWR VH HQWLHQGH FRPR FXDOTXLHU LQIRUPDFLyQ GHO VLVWHPD
TXH QR VH HQFXHQWUD UHFRJLGD HQ IRUPD GH FDVRV \ TXH LQWHUYLHQH HQ ORV GLVWLQWRV SURFHVRV GHO
FLFOR &%5� SXGLHQGR YDULDU VX LPSRUWDQFLD HQ GLVWLQWDV DSUR[LPDFLRQHV DO &%5�

'XUDQWH YDULRV DxRV� OD FRPXQLGDG GH &%5 KD GHVDUUROODGR GLYHUVRV PpWRGRV SDUD UHVRO�
YHU ORV SURFHVRV GHO FLFOR &%5 HQ GLVWLQWRV GRPLQLRV� SDUD GLVWLQWRV WLSRV GH DSOLFDFLRQHV� \
KDFLHQGR XVR GH GLVWLQWRV WLSRV GH FRQRFLPLHQWR� (O FRQRFLPLHQWR LQYROXFUDGR HQ ORV SURFH�
VRV GHO FLFOR &%5 GH OD )LJXUD ��� KD VLGR FODVLILFDGR HQ WpUPLQRV GH ORV VLJXLHQWHV FRQWHQH�
GRUHV �NQRZOHGJH FRQWDLQHUV >5LFKHU��@��

• (O FRQRFLPLHQWR RQWROyJLFR R YRFDEXODULR GHO GRPLQLR� TXH LQFOX\H OD WHUPLQRORJtD
XWLOL]DGD HQ ORV FDVRV� \ ORV DWULEXWRV \ ORV YDORUHV SHUPLWLGRV SDUD HOORV�

• /RV FDVRV� TXH VRQ HO FRUD]yQ GHO &%5� GHVFULWRV FRQ HVD WHUPLQRORJtD�

• /DV PHGLGDV GH VLPLOLWXG \ RWURV FULWHULRV GH E~VTXHGD� (VWH FRQRFLPLHQWR SXHGH HV�

WDU UHSUHVHQWDGR GH IRUPD H[SOtFLWD −HQ IRUPD GH MHUDUTXtDV FRQFHSWXDOHV TXH H[SOLFL�
WHQ OD UHODFLyQ HQWUH ORV HOHPHQWRV GHO GRPLQLR� R GH SDUiPHWURV SDUD SHVDU ORV DWUL�

EXWRV− SXHGH HVWDU RFXOWR GHQWUR GHO DOJRULWPR GH UHFXSHUDFLyQ�

• (O FRQRFLPLHQWR GH DGDSWDFLyQ R GH WUDQVIRUPDFLyQ GH OD VROXFLyQ� $OJXQRV VLVWH�
PDV XVDQ FRQRFLPLHQWR SDUD YHULILFDU OD XWLOLGDG GH XQ FDVR HOHJLGR \ DGDSWDGR� SRU
HMHPSOR DSOLFDQGR ORV SDVRV GH OD VROXFLyQ GHO FDVR HOHJLGR DO SUREOHPD FRQVXOWD�

$GLFLRQDOPHQWH� VH KDQ SURSXHVWR H[WHQVLRQHV� 3RU HMHPSOR� HQ >3DWHUVRQ HW DO� ��@ VH
SURSRQH DxDGLU XQ FRQWHQHGRU DGLFLRQDO UHODWLYR DO FRQRFLPLHQWR GH PDQWHQLPLHQWR�
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7RGRV ORV VLVWHPDV &%5 FRPSDUWHQ OD UHSUHVHQWDFLyQ H[SOtFLWD GH ORV FDVRV� 6LQ HPEDUJR�
HO UHVWR GHO FRQRFLPLHQWR SXHGH IRUPDU SDUWH� GH IRUPD LPSOtFLWD� GH ORV DOJRULWPRV TXH UH�
VXHOYHQ ORV SURFHVRV &%5 R HVWDU UHSUHVHQWDGR GH IRUPD H[SOtFLWD FRPR XQ GHSyVLWR GH FR�
QRFLPLHQWR JHQHUDO VREUH HO GRPLQLR TXH HV XWLOL]DGR SRU ORV DOJRULWPRV� 5HDOPHQWH HVWH
FRQRFLPLHQWR JHQHUDO GHO GRPLQLR TXH GD VRSRUWH D ORV SURFHVRV &%5 SXHGH VHU GH PX\
GLVWLQWD QDWXUDOH]D� YDULDU HQ HO JUDGR GH FRPSOHWLWXG \ UHSUHVHQWDUVH GH GLYHUVDV IRUPDV HQ
ODV TXH QR SURIXQGL]DUHPRV� PRGHORV FDXVDOHV� PRGHORV GH FRPSRUWDPLHQWR� KHXUtVWLFDV�
UHVWULFFLRQHV� PRGHORV WHUPLQROyJLFRV \ MHUDUTXtDV FRQFHSWXDOHV >$DPRGW��@�

$GHPiV GHO UD]RQDPLHQWR FRQ FDVRV ²DSURYHFKDQGR FLHUWR FRQRFLPLHQWR DGLFLRQDO� H[LV�
WHQ DOJXQRV VLVWHPDV PL[WRV TXH LQWHJUDQ GLVWLQWRV WLSRV GH UD]RQDPLHQWR� 3RU HMHPSOR� XQR
GH ORV SULPHURV IXH HO VLVWHPD &$6(< >.RWRQ��@ TXH LQWHJUD UD]RQDPLHQWR FDXVDO EDVDGR HQ
XQ PRGHOR FDXVD�HIHFWR SDUD GLDJQRVWLFDU HQIHUPHGDGHV GHO FRUD]yQ� &RPR HQWUDGD WRPD ORV
VtQWRPDV GHO SDFLHQWH \ SURGXFH XQD UHG FDXVDO GH SRVLEOHV HVWDGRV LQWHUQRV TXH SRGUtDQ
KDEHU FRQGXFLGR D HVRV VtQWRPDV� &XDQGR DSDUHFH XQ FDVR QXHYR &$6(< LQWHQWD HQFRQWUDU
FDVRV GH SDFLHQWHV FRQ VtQWRPDV SDUHFLGRV� 6L ORV HQFXHQWUD� &$6(< DGDSWD HO GLDJQyVWLFR
UHFXSHUDGR HQ IXQFLyQ GH ODV GLIHUHQFLDV HQWUH ORV VtQWRPDV GHO FDVR QXHYR \ HO YLHMR� 6L HO
&%5 IDOOD \ QR HV FDSD] GH SURSRUFLRQDU XQ GLDJQyVWLFR� &$6(< HMHFXWD HO PpWRGR EDVDGR
HQ PRGHOR SDUD UHVROYHU HO SUREOHPD \ DOPDFHQD OD VROXFLyQ FRPR XQ QXHYR FDVR SDUD XVR
IXWXUR� 7DPELpQ HQ HO GRPLQLR PpGLFR� HO VLVWHPD %2/(52 >/RSH]	3OD]D��@ LQWHJUD UD]R�
QDPLHQWR EDVDGR HQ UHJODV \ EDVDGR HQ FDVRV� %2/(52 FRQVWUX\H XQ SODQ GH GLDJQyVWLFR D
SDUWLU GH OD LQIRUPDFLyQ FRQRFLGD VREUH XQ SDFLHQWH� (O FRPSRQHQWH EDVDGR HQ UHJODV WLHQH
FRQRFLPLHQWRV VREUH HQIHUPHGDGHV HVSHFtILFDV� PLHQWUDV TXH HO FRPSRQHQWH &%5 WLHQH FR�
QRFLPLHQWR VREUH HO FXLGDGR GH ORV SDFLHQWHV� 2WUR HMHPSOR HV HO VLVWHPD &5((. >$D�
PRGW��@ >$DPRGW��@ TXH LQWHJUD UHVROXFLyQ GH SUREOHPDV FRQ DSUHQGL]DMH PiTXLQD�
&5((. LQWHJUD GLVWLQWRV WLSRV GH FRQRFLPLHQWR \ GH UD]RQDPLHQWR� LQFOX\HQGR XQD ELEOLRWH�
FD GH FDVRV� FRQH[LRQHV HQWUH FDVRV \ GLDJQyVWLFRV� UHJODV KHXUtVWLFDV \ PRGHORV ´SURIXQGRVµ
HQ XQD HVWUXFWXUD GH FRQRFLPLHQWR XQLILFDGD� /DV UHJODV R ORV PRGHORV ´SURIXQGRVµ SXHGHQ
XVDUVH SDUD UHVROYHU SUREOHPDV GH PDQHUD DXWyQRPD FXDQGR HO UD]RQDPLHQWR &%5 IDOOD�

5HDOPHQWH� DXQTXH HO WpUPLQR .,�&%5 HQ HO KHPRV HQPDUFDGR QXHVWUR WUDEDMR SRGUtD
GDU FDELGD D ODV DSUR[LPDFLRQHV DQWHULRUHV� EDVDGDV HQ OD UHSUHVHQWDFLyQ H[SOtFLWD GH FRQRFL�
PLHQWR FRPSOHPHQWDULR DO GH ORV FDVRV� QR OR XWLOL]DPRV HQ HVWH VHQWLGR� (Q QXHVWUR WUDEDMR
XWLOL]DUHPRV HO WpUPLQR .,�&%5 SDUD GHQRPLQDU D OD OtQHD GH WUDEDMR TXH HVWXGLD OD UHSUHVHQ�

WDFLyQ H[SOtFLWD GH FRQRFLPLHQWR WD[RQyPLFR −SULQFLSDOPHQWH WHUPLQROyJLFR− GHO GRPLQLR \
VX LPSDFWR HQ ORV SURFHVRV &%5� SDUWLFXODUPHQWH HQ DVSHFWRV UHODFLRQDGRV FRQ OD YDORUDFLyQ
GH OD VLPLOLWXG HQWUH HOHPHQWRV GHO GRPLQLR �WDQWR SDUD UHFXSHUDU FDVRV VLPLODUHV FRPR SDUD
DGDSWDU FDVRV SRU VXVWLWXFLyQ GH FLHUWRV HOHPHQWRV SRU RWURV SDUHFLGRV� \ HQ OD RUJDQL]DFLyQ
GH ORV FDVRV HQ WRUQR D HVWH WLSR GH FRQRFLPLHQWR�

/RV VLJXLHQWHV DSDUWDGRV GHVFULEHQ ODV GLVWLQWDV FRPSRQHQWHV GH FRQRFLPLHQWR TXH SXH�
GHQ LQWHUYHQLU HQ XQ VLVWHPD &%5� FRPHQ]DQGR QDWXUDOPHQWH SRU ORV FDVRV \ DJUXSDQGR HO
UHVWR HQ ORV HStJUDIHV GH FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR� FRQRFLPLHQWR GH VLPLOLWXG
\ RUJDQL]DFLyQ GH OD EDVH GH FDVRV�

4.2.1 Los casos  
(O SULQFLSDO DFWLYR GH XQ VLVWHPD &%5 HV OD EDVH GH FDVRV� 3HUR� ¢TXp HV XQ FDVR" 6HJ~Q -DQHW
.RORGQHU \ 'DYLG /HDNH >.RORGQHU	/HDNH��@�

´8Q FDVR HV XQ IUDJPHQWR FRQWH[WXDOL]DGR GH FRQRFLPLHQWR TXH UHSUHVHQWD XQD H[SHULHQFLD
TXH HQVHxD XQD OHFFLyQ LPSRUWDQWH SDUD FRQVHJXLU ORV REMHWLYRV GHO UD]RQDGRUµ
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(Q HVWD EUHYH GHILQLFLyQ DSDUHFHQ YDULDV LGHDV LPSRUWDQWHV� 8Q FDVR FRQWLHQH LQIRUPDFLyQ
~WLO HQ XQ FRQWH[WR FRQFUHWR� HO SUREOHPD HV LGHQWLILFDU ORV DWULEXWRV TXH FDUDFWHUL]DQ DO FRQ�
WH[WR \ GHWHFWDU FXiQGR GRV FRQWH[WRV VRQ VLPLODUHV� 8Q FDVR HV XQD H[SHULHQFLD TXH HQVHxD
DOJR� \D TXH SXHGH KDEHU H[SHULHQFLDV TXH QR DSRUWHQ QXHYD LQIRUPDFLyQ DO VLVWHPD� OR FXDO
SODQWHD HO SUREOHPD GH LGHQWLILFDU FXiQGR GRV FDVRV VXSHUILFLDOPHQWH GLVWLQWRV� FRQWLHQHQ
LQIRUPDFLyQ UHGXQGDQWH HQWUH Vt� <� SRU ~OWLPR� OR TXH HO FDVR HQVHxD HV UHODWLYR D XQRV GH�
WHUPLQDGRV REMHWLYRV� \� SRU OR WDQWR� XQ FDVR SXHGH VHU ~WLO R LQ~WLO GHSHQGLHQGR GHO REMHWL�
YR� R UHVXOWDU ~WLO SDUD GLVWLQWRV ILQHV�

(Q VX IRUPXODFLyQ PiV JHQHUDO XQ FDVR VH FRPSRQH GH�

• /D GHVFULSFLyQ GH XQ SUREOHPD� \D VHD OD VLWXDFLyQ D LQWHUSUHWDU� HO SUREOHPD GH SOD�
QLILFDFLyQ D UHVROYHU R HO DUWHIDFWR D GLVHxDU� (V OD SDUWH GHO FDVR TXH FRGLILFD HO HVWD�
GR GHO PXQGR HQ HO TXH FRPLHQ]D HO UD]RQDPLHQWR� 3XHGH HVWDU FRQVWLWXLGR SRU ORV
REMHWLYRV� ODV UHVWULFFLRQHV LPSXHVWDV VREUH ORV REMHWLYRV \ FXDOTXLHU RWUR WLSR GH FD�
UDFWHUtVWLFD TXH OLPLWH HO FRQWH[WR DO TXH HV DSOLFDEOH OD VROXFLyQ GHO FDVR�

• /D GHVFULSFLyQ GH XQD VROXFLyQ DVRFLDGD DO FDVR UHSUHVHQWD HO FRQRFLPLHQWR QHFHVD�
ULR SDUD DOFDQ]DU ORV REMHWLYRV TXH DSDUHFHQ HQ OD GHVFULSFLyQ GHO FDVR� WHQLHQGR HQ
FXHQWD ODV UHVWULFFLRQHV HVSHFLILFDGDV \ HO UHVWR GH FDUDFWHUtVWLFDV FRQWH[WXDOHV� VL ODV
KD\� /DV VROXFLRQHV SXHGHQ DGRSWDU IRUPDV PX\ GLYHUVDV� GHVGH HO DUWHIDFWR D GLVH�
xDU� VL VH WUDWD GH XQ SUREOHPD GH GLVHxR� KDVWD XQ SODQ GH DFWXDFLyQ� VL VH WUDWD GH XQ
SUREOHPD GH SODQLILFDFLyQ� 8Q HQIRTXH DOWHUQDWLYR FRQVLVWH HQ UHSUHVHQWDU QR REMH�
WRV R DFFLRQHV FRQFUHWRV �VROXFLRQHV UHDOHV� VLQR WUD]DV TXH LQGLFDQ FyPR VH KD OOH�
JDGR D ODV VROXFLRQHV� (Q RFDVLRQHV SXHGH UHVXOWDU LQWHUHVDQWH UHSUHVHQWDU ORV GRV WL�
SRV GH VROXFLyQ�

• (O UHVXOWDGR GH DSOLFDU OD VROXFLyQ� 7HQLHQGR HQ FXHQWD TXH XQD GHWHUPLQDGD VROX�
FLyQ SXHGH IDOODU� LQWHUHVD JXDUGDU QR VyOR ODV VROXFLRQHV TXH IXQFLRQDQ VLQR WDPELpQ
DTXHOODV RWUDV TXH IDOODURQ� \D TXH DPEDV FRQWLHQHQ LQIRUPDFLyQ ~WLO TXH SHUPLWLUi
UHSHWLU ODV VROXFLRQHV H[LWRVDV� \ HYLWDU OD UHSHWLFLyQ GH ODV IDOOLGDV� (O UHVXOWDGR GHO
FDVR HVSHFLILFD ODV UHVWULFFLRQHV SURGXFLGDV FRPR FRQVHFXHQFLD GH OD DGRSFLyQ GH OD
VROXFLyQ SURSXHVWD SDUD HO SUREOHPD HVSHFLILFDGR�

(Q DOJXQDV SURSXHVWDV VH LQFOX\H XQD FRPSRQHQWH DGLFLRQDO� OD MXVWLILFDFLyQ GH XQ FDVR�
/D MXVWLILFDFLyQ HVWi UHODFLRQDGD FRQ ODV VROXFLRQHV HQ IRUPD GH WUD]D \ DFODUD R H[SOLFD SRU
TXp VH KDQ WRPDGR ODV GHFLVLRQHV TXH VH KDQ WRPDGR� (O REMHWLYR GH ODV MXVWLILFDFLRQHV HV
GREOH� 3RU XQD SDUWH� D\XGDQ GXUDQWH OD HYDOXDFLyQ GH OD VROXFLyQ� 6L DOJXQDV SDUWHV GH XQD
VROXFLyQ HVWiQ MXVWLILFDGDV� XQD IRUPD GH HYDOXDU VL OD VROXFLyQ LQLFLDO HV YiOLGD HQ OD QXHYD
VLWXDFLyQ HV H[DPLQDU VL ODV SURSLHGDGHV GH ODV SDUWHV MXVWLILFDGDV GH OD VROXFLyQ LQLFLDO WDP�

ELpQ HVWiQ SUHVHQWHV HQ HO QXHYR FDVR −SXGLpQGRVH DVt DSOLFDU OD MXVWLILFDFLyQ D ODV SDUWHV
FRUUHVSRQGLHQWHV HQ OD QXHYD VROXFLyQ� 3RU RWUD SDUWH� ODV MXVWLILFDFLRQHV JXtDQ HQ OD VHOHFFLyQ
GH ORV tQGLFHV GH OD EDVH GH FDVRV� /DV MXVWLILFDFLRQHV LQGLFDQ TXp DVSHFWRV GHO PXQGR GHO TXH
VH KDQ H[WUDtGR ORV FDVRV VRQ UHOHYDQWHV SDUD ODV GHFLVLRQHV WRPDGDV�

'HQWUR GH HVWD HVWUXFWXUD JHQHUDO� SRGHPRV HQFRQWUDU VLVWHPDV GRQGH ORV FDVRV VyOR FRQ�
WLHQHQ SUREOHPD \ VROXFLyQ� R LQFOXVR DTXHOORV RWURV GRQGH QR VH KDFH XQD GLVWLQFLyQ H[SOtFL�
WD HQWUH ODV SDUWHV GH XQ FDVR� VLQR TXH FDGD FDVR HVWi GHVFULWR SRU XQ FRQMXQWR GH DWULEXWRV \
XQD FRQVXOWD VyOR FRQWLHQH XQD SDUWH GH HOORV� GH IRUPD TXH HO SUREOHPD VRQ ORV DWULEXWRV
LQFOXLGRV HQ OD FRQVXOWD \ OD VROXFLyQ ORV TXH QR HVWiQ� (VWH HV HO HVTXHPD WtSLFR SRU HMHPSOR
HQ ODV DSOLFDFLRQHV GH GLVHxR�
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/DV IRUPDV GH UHSUHVHQWDU OD VROXFLyQ� OD MXVWLILFDFLyQ \ HO UHVXOWDGR YDUtDQ VHJ~Q HO GRPL�
QLR GH DSOLFDFLyQ GHO VLVWHPD GH &%5 \ OD DSUR[LPDFLyQ XWLOL]DGD� (Q >$OWKRII HW DO� ��@ GLVWLQ�
JXHQ GRV JUDQGHV JUXSRV GH UHSUHVHQWDFLRQHV SDUD ORV FDVRV�

• 5HSUHVHQWDFLRQHV SODQDV� (Q HVWH WLSR GH UHSUHVHQWDFLyQ VH GHILQH XQD VHULH GH DWUL�

EXWRV� FDGD XQR FRQ XQ FRQMXQWR GH SRVLEOHV YDORUHV GH WLSRV VLPSOHV −FDGHQDV GH
FDUDFWHUHV� Q~PHURV� VtPERORV� (Q JHQHUDO QR VH GHILQH UHODFLyQ DOJXQD HQWUH ORV DWUL�
EXWRV QL HQWUH VXV YDORUHV� HVWR HV� VL XWLOL]DPRV Q DWULEXWRV HQ OD UHSUHVHQWDFLyQ� XQ
FDVR YHQGUi GHVFULWR SRU OD Q�WXSOD GH YDORUHV GH ORV DWULEXWRV GHO FDVR HQ FXHVWLyQ�

• 5HSUHVHQWDFLRQHV HVWUXFWXUDGDV� 7DPELpQ DTXt VH XWLOL]DQ OLVWDV GH DWULEXWRV \ YDORUHV
DVRFLDGRV� SHUR D GLIHUHQFLD GH ODV UHSUHVHQWDFLRQHV SODQDV� ORV YDORUHV SXHGHQ VHU
REMHWRV TXH D VX YH] WLHQHQ DWULEXWRV� 'H HVWD IRUPD VH FRQVLJXHQ GHVFULSFLRQHV PiV
H[SUHVLYDV HQ ODV TXH VH GHILQHQ UHODFLRQHV HQWUH ORV DWULEXWRV \�R HQWUH ORV YDORUHV�
3DUD LPSOHPHQWDU HVWH WLSR GH GHVFULSFLRQHV VH VXHOH XWLOL]DU FiOFXOR GH SUHGLFDGRV�
UHGHV VHPiQWLFDV� OHQJXDMHV EDVDGRV HQ PDUFRV� OHQJXDMHV RULHQWDGRV D REMHWRV \ OyJL�
FDV GHVFULSWLYDV �'/V�� HQWUH RWURV�

8WLOL]DQGR WHUPLQRORJtD EDVDGD HQ REMHWRV� HQ >%HUJPDQQ	6WDKO��@ VH SUHVHQWD XQ
HVTXHPD JHQHUDO SDUD OD UHSUHVHQWDFLyQ HVWUXFWXUDGD GH FDVRV� TXH HV DSOLFDEOH �VDOYR
WHUPLQRORJtD \ YDULDFLRQHV HVSHFtILFDV� D RWUDV LPSOHPHQWDFLRQHV� 6HJ~Q HO HVTXHPD
JHQHUDO� ORV FDVRV VH UHSUHVHQWDQ FRPR REMHWRV TXH VRQ LQVWDQFLDV GH DOJXQD FODVH
TXH GHWHUPLQD VX HVWUXFWXUD� HV GHFLU� VXV DWULEXWRV \ ORV WLSRV GHO YDORU GH UHOOHQR GH
HVWRV DWULEXWRV� $GHPiV� WtSLFDPHQWH ODV FODVHV D ODV TXH SHUWHQHFHQ ORV REMHWRV VH
RUJDQL]DQ HQ XQD MHUDUTXtD GH FODVHV FRQ KHUHQFLD� 6H GLVWLQJXH HQWUH GRV WLSRV GH
DWULEXWRV� /RV DWULEXWRV VLPSOHV VRQ DTXHOORV FX\RV UHOOHQRV VRQ YDORUHV GH DOJXQR GH
ORV WLSRV SUHGHILQLGRV� SRU HMHPSOR Q~PHURV R VtPERORV� /RV DWULEXWRV UHODFLRQDOHV VRQ
DTXHOORV FX\RV UHOOHQRV VRQ REMHWRV GH RWUDV FODVHV GH OD MHUDUTXtD� \ VRQ ORV TXH SHU�
PLWHQ UHSUHVHQWDU HVWUXFWXUDV FRPSOHMDV SDUD ORV FDVRV� $GHPiV� ORV FDVRV SXHGHQ
WHQHU HVWUXFWXUDV GLVWLQWDV \D TXH VL HO UHOOHQR GH XQ DWULEXWR UHODFLRQDO GHEH VHU XQ
REMHWR GH XQD FLHUWD FODVH� VHUi YiOLGR FXDOTXLHU UHOOHQR TXH VHD LQVWDQFLD GH FXDOTXLH�
UD GH VXV VXEFODVHV TXH SXHGHQ LQWURGXFLU HVWUXFWXUDV GLVWLQWDV�

$GHPiV GH ORV GRV WLSRV DQWHULRUHV H[LVWHQ RWURV� SRU HMHPSOR� OD DSUR[LPDFLyQ WH[WXDO
TXH XWLOL]D HO OHQJXDMH QDWXUDO FRPR PHFDQLVPR GH UHSUHVHQWDFLyQ GH FDVRV� YDULDQGR HQ OD
XWLOL]DFLyQ GH GLVWLQWDV HVWUXFWXUDV GH WH[WR� R DSUR[LPDFLRQHV PXOWLPHGLD TXH LQFOX\HQ OD
UHSUHVHQWDFLyQ GH JUiILFRV� YtGHRV \� VRQLGRV� 3RU VXSXHVWR HO WLSR \ OD HVWUXFWXUD GH UHSUH�
VHQWDFLyQ GH FDVRV LQIOX\HQ HQ ORV SURFHVRV HQFDUJDGRV GH PDQHMDU GLFKRV FDVRV� 3RU HMHP�
SOR� OD YDORUDFLyQ GH OD VLPLOLWXG HV PX\ VHQFLOOD FXDQGR PDQHMDPRV UHSUHVHQWDFLRQHV SODQDV�
VH FRQYLHUWH HQ XQ SURFHVR GH FRPSOHMLGDG FUHFLHQWH FRQ OD HVWUXFWXUD GH ORV FDVRV >%XQ�
NH	0HVVPHU��@ >0DWXVFKHFN	-DQWNH��@ >%ULGJH��@� \ UHTXLHUH WpFQLFDV GH SURFHVDPLHQWR
GHO OHQJXDMH QDWXUDO FXDQGR VH XVDQ UHSUHVHQWDFLRQHV WH[WXDOHV >%U�QLQJKDXV	$VKOH\��@�

(O XVR GH UHSUHVHQWDFLRQHV HVWUXFWXUDGDV SUHVHQWD YDULDV YHQWDMDV� 3RU XQ ODGR OD
H[SUHVLYLGDG� \D TXH RIUHFH XQD IRUPD QDWXUDO GH GHVFULELU REMHWRV FRPSXHVWRV FX\D
UHSUHVHQWDFLyQ PHGLDQWH SDUHV DWULEXWR�YDORU FDXVDUi DOJXQRV SUREOHPDV WtSLFRV� SRU HMHPSOR
TXp KDFHU FRQ ORV DWULEXWRV TXH VRQ LUUHOHYDQWHV SDUD XQ GHWHUPLQDGR FDVR R ORV YDORUHV QR
DSOLFDEOHV� TXH SURYRFDUiQ RWURV SUREOHPDV HQ OD YDORUDFLyQ GH OD VLPLOLWXG HQWUH FDVRV�
$GHPiV� OD UHSUHVHQWDFLyQ HVWUXFWXUDGD GH FDVRV RIUHFH OD SRVLELOLGDG GH FRQVLGHUDU ODV
VXESDUWHV GH ORV FDVRV FRPR FDVRV HQ Vt PLVPRV TXH SXHGHQ VHU JXDUGDGRV� UHFXSHUDGRV \
XWLOL]DGRV SDUD UHVROYHU ORV �VXE�SUREOHPDV GH ORV QXHYRV FDVRV� DGHPiV XQ FDVR SXHGH
UHVROYHUVH XWLOL]DGR VXESDUWHV GH GLVWLQWRV FDVRV UHFXSHUDGRV�
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/D WHQGHQFLD DFWXDO HV KDFLD VLVWHPDV &%5 DVRFLDGRV FRQ SUREOHPDV TXH UHTXLHUHQ FDVRV
FRQ PD\RU QLYHO GH FRQWHQLGR \ FRQ HVWUXFWXUDV PiV FRPSOHMDV >$KD��@� 6LQ HPEDUJR� VL ODV
FDUDFWHUtVWLFDV GHO VLVWHPD SHUPLWHQ DVXPLU TXH ORV FDVRV VH GHVFULEDQ FRPR FRQMXQFLRQHV GH
SDUHV DWULEXWR�YDORU VXSRQH XQ JUDQ Q~PHUR GH VLPSOLILFDFLRQHV HQ FXDQWR D UHSUHVHQWDFLyQ \
UHFXSHUDFLyQ�

&RPR \D KHPRV GLFKR� DGHPiV GH ORV FDVRV JHQHUDOPHQWH XQ VLVWHPD &%5 LQFOX\H RWURV
WLSRV GH FRQRFLPLHQWR JHQHUDO� $XQTXH HO RULJHQ� WLSR \ XVR GH HVWH FRQRFLPLHQWR YDUtD FRQ�
VLGHUDEOHPHQWH HQWUH GLVWLQWRV VLVWHPDV \ WLSRV GH &%5� H[LVWH DFXHUGR HQ TXH FRPR PtQLPR
VH GHEH LQFOXLU FRQRFLPLHQWR GH VLPLOLWXG TXH SHUPLWD� DQWH XQ QXHYR SUREOHPD� VHOHFFLRQDU
HO FDVR� R FDVRV� PiV VLPLODUHV VHJ~Q FLHUWRV FULWHULRV TXH SHUPLWHQ VX UHXWLOL]DFLyQ HQ OD UHVR�
OXFLyQ GHO QXHYR SUREOHPD� $XQTXH HVWH FRQRFLPLHQWR GH VLPLOLWXG SXHGH DSDUHFHU GH IRUPD
LPSOtFLWD HQ ORV DOJRULWPRV �YHU $SDUWDGR ������� QRVRWURV HVWDPRV LQWHUHVDGRV HQ XQD OtQHD
GH LQYHVWLJDFLyQ HQ VLVWHPDV .,�&%5 TXH SURSRQH SURFHVRV GH UD]RQDPLHQWR TXH KDFHQ XVR
GH XQ PRGHOR GH FRQRFLPLHQWR JHQHUDO WHUPLQROyJLFR VREUH HO GRPLQLR FRPR VH GHVFULEH
EUHYHPHQWH HQ HO DSDUWDGR VLJXLHQWH \ PiV HQ SURIXQGLGDG HQ ORV &DStWXORV �� � \ ��

4.2.2 Conocimiento terminológico del dominio  
&RPR KHPRV YLVWR� H[LVWHQ GLVWLQWRV WLSRV GH FRQRFLPLHQWR TXH ORV VLVWHPDV &%5 SXHGHQ
XWLOL]DU FRPR FRQRFLPLHQWR GH VRSRUWH SDUD OOHYDU D FDER VXV SURFHVRV GH UD]RQDPLHQWR� (Q
HVWH HStJUDIH� \ HQ HVWD WHVLV� HVWDPRV LQWHUHVDGRV HQ HO FRQRFLPLHQWR WHUPLQROyJLFR HQ IRUPD
GH WD[RQRPtDV� SULQFLSDOPHQWH MHUDUTXtDV FRQFHSWXDOHV TXH UHSUHVHQWDQ HO YRFDEXODULR GHO
GRPLQLR� \ HO LPSDFWR GH HVWH WLSR GH FRQRFLPLHQWR HQ ORV SURFHVRV &%5� /yJLFDPHQWH� SDUD
TXH HVWD DSUR[LPDFLyQ WHQJD VHQWLGR� HVWH FRQRFLPLHQWR WHUPLQROyJLFR UHSUHVHQWD HO YRFDEX�
ODULR XWLOL]DGR HQ ORV FDVRV� SRU HMHPSOR� TXp DWULEXWRV SXHGHQ DSDUHFHU \ FXiOHV VRQ ORV YDOR�
UHV SHUPLWLGRV SDUD HOORV�

&RPR SULPHU HMHPSOR GH HVWH WLSR GH FRQRFLPLHQWR� FLWDPRV OD UHSUHVHQWDFLyQ TXH KDFH
HO VLVWHPD &5((. GHO FRQRFLPLHQWR GHO GRPLQLR HQ XQD ~QLFD UHG VHPiQWLFD GH FRQFHSWRV \
UHODFLRQHV UHSUHVHQWDGRV PHGLDQWH PDUFRV RUJDQL]DGRV HQ XQD HVWUXFWXUD WD[RQyPLFD� (O
VLVWHPD XWLOL]D HVWH FRQRFLPLHQWR GHO GRPLQLR FRPR PRGHOR GH VRSRUWH SDUD ORV SURFHVRV
&%5 \ SDUD JHQHUDU H[SOLFDFLRQHV GH ORV UHVXOWDGRV TXH JHQHUD HO VLVWHPD� 5HODFLRQDGD FRQ OD
UHG VHPiQWLFD GH FRQFHSWRV \ UHODFLRQHV GH &5((.� HO VLVWHPD &5$6+ >%URZQ��@ KDFH XQD
UHIRUPXODFLyQ GH ORV SURFHVRV GHO &%5 GH YDORUDFLyQ GH OD VLPLOLWXG \ OD DGDSWDFLyQ FRPR
SURFHVRV LQGLUHFWRV GH E~VTXHGD GH LQIRUPDFLyQ HQ XQD HVWUXFWXUD FRQ XQD UHSUHVHQWDFLyQ
H[SOtFLWD GHO �FRQRFLPLHQWR GHO PXQGR��

([LVWHQ PXFKDV RWUDV DSUR[LPDFLRQHV FRPR >3OD]D��@ >1DSROL HW DO� ��@ >%HUJPDQQ HW DO�

��@ >.DPS��@ >*RQ]iOH]�&DOHUR��@ >6DORWWL	9HQWRV��@ >%HUJPDQQ	6WDKO��@ >*yPH]�
$OEDUUiQ��@ FRQVLGHUDQ TXH ORV FDVRV VH RUJDQL]DQ HQ XQD HVWUXFWXUD FRQFHSWXDO GH FODVLILFD�
FLyQ GRQGH ORV FRQFHSWRV �FODVHV� PiV HVSHFtILFRV HVWiQ FODVLILFDGRV EDMR ORV PiV JHQHUDOHV� \
ORV FDVRV TXH VH UHFXSHUDQ VRQ ODV LQVWDQFLDV GH ORV FRQFHSWRV GH OD MHUDUTXtD� (VWD HVWUXFWXUD
HV DGHFXDGD SDUD YDULRV IRUPDOLVPRV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� FRPR ORV VLVWHPDV
EDVDGRV HQ REMHWRV� ORV VLVWHPDV GH PDUFRV R ODV OyJLFDV GHVFULSWLYDV�

'H OR DQWHULRU VH H[WUDH XQD LGHD LPSRUWDQWH D WHQHU HQ FXHQWD FXDQGR HVWH WLSR GH FRQR�
FLPLHQWR WD[RQyPLFR HVWi SUHVHQWH� ¢/D WD[RQRPtD GH FRQRFLPLHQWR WHUPLQROyJLFR GHO GR�
PLQLR HV DGHFXDGD FRPR HVWUXFWXUD SDUD RUJDQL]DU OD EDVH GH FDVRV"

(Q JHQHUDO� OD WHUPLQRORJtD UHSUHVHQWD GH FRQRFLPLHQWR GHO GRPLQLR TXH HVWD GLVSRQLEOH D
SULRUL \ TXH LQFOX\H HO YRFDEXODULR FRQ HO TXH VH GHILQHQ ORV FDVRV RUJDQL]DGR GH IRUPD WD[R�
QyPLFD� (Q HVWH VHQWLGR� OD WD[RQRPtD GH WpUPLQRV GHO GRPLQLR RUJDQL]D� GH XQD IRUPD LQGL�
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UHFWD� D ORV FDVRV TXH VH GHVFULEHQ XWLOL]DQGR GLFKRV WpUPLQRV H LQFOX\H FRQRFLPLHQWR GH
VLPLOLWXG VREUH HOORV FRPR YHUHPRV HQ HO $SDUWDGR ������ (V GHFLU� ODV HVWUXFWXUDV GH FRQR�
FLPLHQWR WHUPLQROyJLFR VH SXHGHQ DSURYHFKDU FRPR HVWUXFWXUDV HQ OD TXH ORV FDVRV TXHGDQ
LQPHUVRV GH IRUPD QDWXUDO DO XWLOL]DU SDUD VX GHVFULSFLyQ YRFDEXODULR GH GLFKD WHUPLQRORJtD�
(Q HVWH FDVR OD MHUDUTXtD FRQFHSWXDO WDPELpQ LQFOX\H FRQRFLPLHQWR GH VLPLOLWXG SHUR QR HV
XQD HVWUXFWXUD GH RUJDQL]DFLyQ RSWLPL]DGD SDUD QLQJXQD PHGLGD FRQFUHWD�

6LQ HPEDUJR� OD WD[RQRPtD FRQ FRQRFLPLHQWR WHUPLQROyJLFR SXHGH QR VHU XWLOL]DGD FRPR
HVWUXFWXUD GH RUJDQL]DFLyQ VLQR FRQ RWURV REMHWLYRV� 6L HVWD HV OD VLWXDFLyQ� OD HVWUXFWXUD HQ OD
TXH VH FODVLILFDQ ORV FDVRV VH FRPSXWD D SRVWHULRUL� FRPR FRQRFLPLHQWR GH VRSRUWH SDUD HO
DOJRULWPR GH UHFXSHUDFLyQ� \ HVWDUi LQWHJUDGD FRQ HO FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR
~QLFDPHQWH SRU HO XVR GH XQ YRFDEXODULR FRP~Q� (VWDV HVWUXFWXUDV VH FRPSXWDQ SDUD H[SOLFL�
WDU XQD PHGLGD GH VLPLOLWXG \ VH DxDGHQ ~QLFDPHQWH FRPR XQD IRUPD GH PHMRUDU OD HILFLHQFLD
GHO SURFHVR GH UHFXSHUDFLyQ IUHQWH D OD UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG OLQHDO VREUH OD
EDVH GH FDVRV >3RUWHU��@� (VWH WLSR GH HVWUXFWXUDV GH RUJDQL]DFLyQ VH GHVFULEHQ HQ HO $SDUWD�
GR ������

$XQTXH HO FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR VH KD XWLOL]DGR SULQFLSDOPHQWH FRPR
FRQRFLPLHQWR GH RUJDQL]DFLyQ GH FDVRV \ YDORUDFLyQ GH OD VLPLOLWXG� WDPELpQ VH KDQ XWLOL]DGR
FRPR VRSRUWH GH RWURV SURFHVRV &%5� 3RU HMHPSOR� LJXDO TXH HO VLVWHPD &5((.� RWURV WUD�
EDMRV >.DVV HW DO� ��@ >/HDNH��@ XWLOL]DQ HVWH WLSR GH FRQRFLPLHQWR SDUD OD JHQHUDFLyQ GH H[SOL�
FDFLRQHV \ OD MXVWLILFDFLyQ GHO UD]RQDPLHQWR� 5HVSHFWR D OD DGDSWDFLyQ GH FDVRV HV VLQ GXGD HO
SURFHVR GH PD\RU FRPSOHMLGDG \ HV� SRU WDQWR� HO TXH UHTXLHUH PiV FRQRFLPLHQWR DGLFLRQDO�
$XQTXH H[LVWHQ YDULDV DSUR[LPDFLRQHV� FRPR ORV VLVWHPDV FRPELQDGRV GH UHJODV \ FDVRV� HQ
ORV TXH OD DGDSWDFLyQ XWLOL]D PRGHORV FRPSOHMRV GH FRPSRUWDPLHQWR� HVWDPRV PiV LQWHUHVD�
GRV HQ RWUD OtQHD GH WUDEDMR HQ OD TXH VH DSURYHFKD OD HVWUXFWXUD WHUPLQROyJLFD GH FRQRFL�
PLHQWR GHO GRPLQLR FRPR FRQRFLPLHQWR GH DGDSWDFLyQ� VREUH HO TXH VH SXHGHQ OOHYDU D FDER
SURFHVRV GH UHLQVWDQFLDFLyQ >+DPPRQG��@ R E~VTXHGDV >.DVV��@� (VWDV DSUR[LPDFLRQHV VH
GHVFULEHQ HQ HO $SDUWDGR ������

4.2.3 Conocimiento de similitud 
/D UHFXSHUDFLyQ GHO FDVR PiV DGHFXDGR SDUD XQD FLHUWD VLWXDFLyQ UHTXLHUH VHU FDSD] GH OOHYDU
D FDER XQ SURFHVR GH HQFDMH SDUFLDO HQWUH ORV FDVRV� (Q JHQHUDO HVWH SURFHVR QR HV SHUIHFWR
SRUTXH SRU XQ ODGR ODV FDUDFWHUtVWLFDV TXH GHVFULEHQ ORV FDVRV SXHGHQ QR VHU H[DFWDPHQWH ODV
PLVPDV� \ SRU RWUD SDUWH� ORV YDORUHV GH ODV FDUDFWHUtVWLFDV HQ JHQHUDO WDPSRFR FRLQFLGHQ H[DF�
WDPHQWH� DXQTXH SXHGHQ VHU PiV R PHQRV SDUHFLGRV� 3RU HVWD UD]yQ OD DSUR[LPDFLyQ QRUPDO
HV GHILQLU DOJ~Q PRGR GH PHGLU OD VLPLOLWXG HQWUH ORV FDVRV�

/D VLPLOLWXG GHEH PRGHODU OD XWLOLGDG GH XQ FDVR SUHYLR SDUD UHVROYHU HO SUREOHPD DFWXDO�
6LQ HPEDUJR� HVWH SODQWHDPLHQWR HV HQ SULQFLSLR SDUDGyMLFR� GRV FDVRV VH GHEHQ FRQVLGHUDU
VLPLODUHV VL OD VROXFLyQ GH XQR SHUPLWH REWHQHU IiFLOPHQWH OD VROXFLyQ GHO RWUR� VLQ HPEDUJR
HVWR VyOR VH SXHGH VDEHU GHVSXpV GH TXH VH KD\D LQWHQWDGR UHXWLOL]DU OD VROXFLyQ� \ SDUD HOOR HV
QHFHVDULR KDEHU HOHJLGR HO FDVR PiV VLPLODU� (VWD SDUDGRMD VH UHVXHOYH PHGLDQWH OD VXSRVLFLyQ
EiVLFD HQ ORV VLVWHPDV &%5 GH TXH VL GRV SUREOHPDV WLHQHQ GHVFULSFLRQHV SDUHFLGDV� HQWRQFHV
VXV VROXFLRQHV WDPELpQ OR VHUiQ �)LJXUD �����

'HSHQGLHQGR GHO WLSR GH LQIRUPDFLyQ TXH VH UHSUHVHQWH� H[LVWHQ GLVWLQWDV WpFQLFDV HVWiQ�
GDU SDUD OD GHILQLFLyQ GH PHGLGDV GH VLPLOLWXG� &RQVLGHUDQGR TXH XQ FDVR YLHQH GHVFULWR SRU
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XQ FRQMXQWR GH DWULEXWRV�� OD DSUR[LPDFLyQ PiV EiVLFD SDUD HO FiOFXOR GH OD VLPLOLWXG FRQVLVWH
HQ FRQWDELOL]DU ORV YDORUHV LJXDOHV HQ ORV DWULEXWRV FRPXQHV GH ORV FDVRV D FRPSDUDU�

OHHU�&�� &���

WRGRV$WULEXWRV � DWULEXWRV�&�� ∪ DWULEXWRV�&���

WDPDxR � FDUG�WRGRV$WULEXWRV��

YDORUHV,JXDOHV � ^ D _ &��D  &��D `�

LJXDOHV � FDUG�YDORUHV,JXDOHV��

GHYROYHU�LJXDOHV�WDPDxR��

6LQ HPEDUJR� ODV FRVDV QR VRQ WDQ VLPSOHV� (Q SULPHU OXJDU� VH VXHOH GLVWLQJXLU HQWUH IXQ�
FLRQHV GH VLPLOLWXG ORFDO� TXH FDOFXODQ OD VLPLOLWXG HQWUH ORV YDORUHV GHO PLVPR DWULEXWR HQ GRV
FDVRV GLVWLQWRV� \ IXQFLRQHV GH VLPLOLWXG JOREDO� TXH FRPELQDQ ORV UHVXOWDGRV GH DSOLFDU FLHUWDV
IXQFLRQHV GH VLPLOLWXG ORFDO D WRGRV ORV DWULEXWRV GH ORV FDVRV TXH HVWDPRV FRPSDUDQGR�
$GHPiV� HVWH HVTXHPD VyOR HV DGHFXDGR SDUD UHSUHVHQWDFLRQHV SODQDV� (O XVR GH UHSUHVHQWD�
FLRQHV HVWUXFWXUDGDV DxDGH FRPSOHMLGDG DGLFLRQDO DO FyPSXWR GH OD VLPLOLWXG�

(Q FXDQWR D OD GHILQLFLyQ GH PHGLGDV GH VLPLOLWXG ORFDO� KD\ TXH FRQVLGHUDU TXp WLSR GH
DWULEXWRV HVWDPRV FRPSDUDQGR� Q~PHURV� VtPERORV R HVWUXFWXUDV FRPSOHMDV� \ VL FDGD DWULEX�
WR SXHGH WRPDU XQ YDORU ²XQLYDOXDGD² R YDULRV VLPXOWiQHDPHQWH ²PXOWLYDOXDGD²� 3DUD DWULEX�
WRV VLPEyOLFRV \ QXPpULFRV H[LVWHQ XQD VHULH GH IXQFLRQHV HVWiQGDU� DOJXQDV GH ODV FXDOHV VH
PXHVWUDQ HQ OD )LJXUD ���� 2WUD HVWUDWHJLD KDELWXDO SDUD GHILQLU PHGLGDV GH VLPLOLWXG HQWUH
DWULEXWRV VLPEyOLFRV FRQVLVWH HQ FRQVWUXLU XQD WDEOD GH VLPLOLWXGHV GRQGH VH UHFRMD H[SOtFLWD�
PHQWH OD VLPLOLWXG HQWUH FDGD SDU GH YDORUHV� $ ORV DWULEXWRV VLPEyOLFRV RUGHQDGRV VH OHV SXH�
GHQ DSOLFDU ODV PLVPDV IXQFLRQHV TXH D ORV DWULEXWRV QXPpULFRV� FRQYLUWLpQGRORV HQ Q~PHURV
PHGLDQWH HO RUGLQDO� (Q UHSUHVHQWDFLRQHV PiV FRPSOHMDV TXH LPSOLFDQ DOJ~Q WLSR GH MHUDUTXtD
GH YDORUHV VH SXHGHQ XWLOL]DU RWUDV IXQFLRQHV PiV VRILVWLFDGDV TXH WHQJDQ HQ FXHQWD GLFKD
RUJDQL]DFLyQ�

5HVSHFWR D ODV IXQFLRQHV GH VLPLOLWXG JOREDO OD IRUPD JHQHUDO HV�

� 1R FRQVLGHUDUHPRV RWURV WLSRV GH UHSUHVHQWDFLRQHV GH FDVRV� SRU HMHPSOR� ODV WH[WXDOHV�
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Figura 2-3. Funciones de similitud local sim(a, b). [Althoff et al. 95] 



&DStWXOR �� (O UD]RQDPLHQWR EDVDGR HQ FDVRV

� �� �

����������������� ������ SSS EDVLPEDVLPEDVLP)%$6,0 �=

GRQGH $ \ % VRQ GRV FDVRV� [ ] [ ]������� →S
) � \ VLPL HV OD IXQFLyQ GH VLPLOLWXG ORFDO TXH

VH DSOLFD SDUD FRPSDUDU ORV YDORUHV GHO DWULEXWR L�
(Q OD )LJXUD ��� VH PXHVWUDQ DOJXQDV IXQFLRQHV HVWiQGDU SDUD HO FiOFXOR GH OD VLPLOLWXG

JOREDO� (V GH UHVDOWDU TXH WRGDV HOODV VRQ� HQ HVHQFLD� IXQFLRQHV JHRPpWULFDV \D TXH FRPSXWDQ
GLVWDQFLDV HQ HO HVSDFLR PpWULFR GHILQLGR SRU ODV IXQFLRQHV GH VLPLOLWXG ORFDO�

6HJ~Q >$OWKRII HW DO� ��@ ODV SURSLHGDGHV GHVHDEOHV GH XQD PHGLGD GH VLPLOLWXG VRQ OD UH�
IOH[LYLGDG� WRGR FDVR HV VLPLODU D Vt PLVPR� \ OD VLPHWUtD� HO FDVR $ HV LJXDO GH VLPLODU D %� TXH %
GH $� /D VLPHWUtD VH FXPSOLUi VLHPSUH TXH OD VLPLOLWXG VH GHILQD FRPR OD LQYHUVD GH OD GLV�
WDQFLD� (Q DOJXQRV WUDEDMRV� FRPR HO GH >%HUJPDQQ	6WDKO��@� VH SURSRQHQ UHILQDPLHQWRV TXH
VHxDODQ HO LQWHUpV GH XWLOL]DU IXQFLRQHV GH VLPLOLWXG QR VLPpWULFDV� GHSHQGLHQGR GH VL OD GHV�
FULSFLyQ HV GH XQ FDVR R GH XQD FRQVXOWD� (Q JHQHUDO� XQD PHGLGD GH VLPLOLWXG QR FXPSOLUi OD
SURSLHGDG WUDQVLWLYD� \D TXH XQ FDVR $ SXHGH VHU VLPLODU D RWUR % �SRU XQDV FLHUWDV FDUDFWHUtV�
WLFDV� \ % VHU VLPLODU D XQ WHUFHU FDVR & �SRU RWUDV FDUDFWHUtVWLFDV GLVWLQWDV� GH IRUPD TXH $ QR
VHD VLPLODU D &�

�������� ��	
	���	���

�
��	��������������������������������	���

(O FiOFXOR GH OD VLPLOLWXG GHSHQGH� OyJLFDPHQWH� GHO WLSR GH UHSUHVHQWDFLyQ XWLOL]DGR SDUD ORV
FDVRV� &RQ HO XVR GH UHSUHVHQWDFLRQHV HVWUXFWXUDGDV VXUJH OD QHFHVLGDG GH XQ FDPELR HQ ODV
PHGLGDV GH VLPLOLWXG XWLOL]DGDV FRQ UHSUHVHQWDFLRQHV GH FDVRV VLPSOHV TXH VXSRQH XQ DXPHQ�
WR GHO FRVWH GHO FyPSXWR GH OD VLPLOLWXG�

6H SXHGHQ FODVLILFDU ODV PHGLGDV GH VLPLOLWXG HQWUH FDVRV HVWUXFWXUDGRV VHJ~Q HO WLSR GHO
YDORU JHQHUDGR FRPR UHVXOWDGR� 6H SXHGH FRPSXWDU XQ YDORU VLPSOH� SRU HMHPSOR� ERROHDQR
R QXPpULFR� R XWLOL]DU XQD PHGLGD GH VLPLOLWXG HVWUXFWXUDO TXH JHQHUD XQD HVWUXFWXUD FRPSOHMD
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Figura 2-4. Funciones de similitud global SIM(A, B ). [Althoff et al. 95] 



&DStWXOR �� (O UD]RQDPLHQWR EDVDGR HQ FDVRV

� �� �

TXH UHSUHVHQWH GH IRUPD H[SOtFLWD FXiO HV OD VLPLOLWXG >3OD]D��@ >0DWXVFKHN	-DQWNH��@ >%ULG�
JH��@ >6DORWWL	9HQWRV��@�

Medidas que generan un valor simple 

(Q HO FRQWH[WR GH XVR GH XQ HVTXHPD HVWUXFWXUDGR GH UHSUHVHQWDFLyQ� XQD PHGLGD GH VL�
PLOLWXG DGHFXDGD GHEH SHUPLWLU FRPSDUDU GRV FDVRV FRQ GLVWLQWD HVWUXFWXUD� SRU HMHPSOR� GRV
REMHWRV TXH SHUWHQHFHQ D FODVHV GLVWLQWDV�

(Q >2VERUQH	%ULGJH��@ VH SURSRQH XQD VLPSOLILFDFLyQ SDUD FRPSXWDU OD VLPLOLWXG HQWUH
GRV REMHWRV HVWUXFWXUDGRV TXH VH EDVD HQ GHILQLU IXQFLRQHV GH SUR\HFFLyQ TXH UHFRUUHQ HO
JUDIR GH UHSUHVHQWDFLyQ GHO REMHWR FDVR KDVWD ODV KRMDV SDUD REWHQHU XQ YDORU VLPSOH \ SRGHU
XWLOL]DU ODV IXQFLRQHV GH VLPLOLWXG FOiVLFDV SDUD ORV HVTXHPDV GH UHSUHVHQWDFLyQ FRQ YHFWRUHV
DWULEXWR�YDORU TXH KHPRV GHVFULWR HQ HO DSDUWDGR DQWHULRU� 6LQ HPEDUJR� HVWD VLPSOLILFDFLyQ
QR WLHQH HQ FXHQWD WRGR HO FRQRFLPLHQWR HQ IRUPD GH REMHWRV LQWHUPHGLRV TXH LQWHUYLHQHQ HQ
OD UHSUHVHQWDFLyQ GHO FDVR� (Q JHQHUDO� SDUD FRPSXWDU OD VLPLOLWXG HQWUH GRV REMHWRV HVWUXFWX�
UDGRV �R� \ R��� XQR UHSUHVHQWDQGR XQ FDVR R XQD SDUWH VX\D� \ HO RWUR UHSUHVHQWDQGR XQD
FRQVXOWD R XQD SDUWH VX\D� VH XVD XQD DSUR[LPDFLyQ FOiVLFD UHFXUVLYD� 3DUD FDGD DWULEXWR VLP�
SOH FRP~Q D DPERV REMHWRV� VH XWLOL]D XQD PHGLGD GH VLPLOLWXG ORFDO TXH FDOFXOD OD VLPLOLWXG
HQWUH ORV GRV YDORUHV GHO DWULEXWR� 3DUD FDGD DWULEXWR UHODFLRQDO VH XVD XQD PHGLGD GH VLPLOLWXG
JOREDO TXH FRPSDUD GH IRUPD UHFXUVLYD ORV GRV VXEREMHWRV� 'HVSXpV WRGRV ORV YDORUHV GH VLPL�
OLWXG VH FRPELQDQ �SRU HMHPSOR XVDQGR XQD VXPD SRQGHUDGD� SDUD REWHQHU HO YDORU GH VLPLOL�
WXG ILQDO >%HUJPDQQ	6WDKO��@� (V GHFLU�





=
sson valore o2y  o1 si   o2)1,simLocal(o

dosestructura objetosson  o2y  o1 si  o2.An)) Sim(o1.An, .., o2.A1), ,(SIM(o1.A1 f 
  o2) (o1, SIM

'RQGH RL�$L UHSUHVHQWD HO UHOOHQR GHO REMHWR RL HQ HO DWULEXWR $L \ GRQGH ODV VLPLOLWXGHV VH
FRPSXWDQ VREUH ORV DWULEXWRV $L TXH VRQ FRPXQHV D R� \ D R�� 6L $L HV XQ DWULEXWR VLPSOH OD
IRUPD GH FRPSXWDU OD VLPLOLWXG ORFDO GHSHQGH GHO WLSR GH ORV UHOOHQRV GHO DWULEXWR $L� 6L $L HV
XQ DWULEXWR UHODFLRQDO HO FyPSXWR GH VLPLOLWXG HQWUH ORV UHOOHQRV JHQHUD XQD OODPDGD UHFXUVLYD
TXH FRPSXWD OD VLPLOLWXG HQWUH ORV GRV REMHWRV�

(VWD DSUR[LPDFLyQ FOiVLFD WLHQH XQ LQFRQYHQLHQWH FXDQGR H[LVWH XQ PRGHOR WHUPLQROyJLFR
JHQHUDO VREUH HO GRPLQLR� \D TXH HQ OD PHGLGD GH VLPLOLWXG VyOR FRQWULEX\H OD LQIRUPDFLyQ
VREUH ORV DWULEXWRV \ YDORUHV GH ORV REMHWRV \ QR WLHQH SDUD QDGD HQ FXHQWD ODV FODVHV D ODV TXH
SHUWHQHFHQ ORV REMHWRV� (V GHFLU� GHEHUtDPRV WHQHU HQ FXHQWD FyPR OD MHUDUTXtD GH FODVHV GHO
PRGHOR GHO GRPLQLR LQIOX\H HQ OD VLPLOLWXG� \D TXH LQWXLWLYDPHQWH ORV REMHWRV FHUFDQRV HQ OD
MHUDUTXtD VRQ PiV VLPLODUHV TXH ORV OHMDQRV� 3RU HVWR� OD PHGLGD GH VLPLOLWXG FXDQGR VH GLVSR�
QH GH XQ PRGHOR GH FRQRFLPLHQWR GHO GRPLQLR HQ IRUPD GH WD[RQRPtD GH FODVHV� GHEHUtD
FRPELQDU OD VLPLOLWXG GHELGD D OD FHUFDQtD GH ODV FODVHV GH ORV REMHWRV FRPSDUDGRV FRQ OD
VLPLOLWXG GHELGD D ORV YDORUHV GH VXV DWULEXWRV >%HUJPDQQ	6WDKO��@� $GHPiV� KD\ TXH FRQVL�
GHUDU TXH HVWDV GRV FRPSRQHQWHV QR VRQ GHO WRGR LQGHSHQGLHQWHV� SRUTXH ORV YDORUHV GH ORV
DWULEXWRV GHWHUPLQDQ OD SRVLFLyQ GHO LQGLYLGXR HQ OD WD[RQRPtD�

(Q PXFKRV VLVWHPDV &%5 VH UHVWULQJH HO FyPSXWR GH OD VLPLOLWXG D OD FRPSDUDFLyQ GH RE�
MHWRV FRQ OD PLVPD HVWUXFWXUD \ TXH SHUWHQHFHQ D ODV PLVPDV FODVHV� (VWD DSUR[LPDFLyQ QR
DSURYHFKD OD IOH[LELOLGDG TXH SURSRUFLRQD OD UHSUHVHQWDFLyQ RULHQWDGD D REMHWRV \ QR HV YiOLGD
HQ VLWXDFLRQHV TXH SHUPLWDQ KHUHQFLD P~OWLSOH� GRQGH DXQTXH GRV REMHWRV SHUWHQH]FDQ D OD
PLVPD FODVH QR VH SXHGH JDUDQWL]DU TXH WHQJDQ OD PLVPD HVWUXFWXUD� 3RU WDQWR� HV LPSRUWDQWH
FRQVLGHUDU FyPR GHWHUPLQDU OD VLPLOLWXG HQWUH GRV REMHWRV TXH SHUWHQHFHQ D FODVHV GLVWLQWDV�
(Q HO WUDEDMR GH >%HUJPDQQ	6WDKO��@ VH SURSRQH XQD VROXFLyQ D HVWH SUREOHPD HQ OD TXH�
SDUD FRPSXWDU OD VLPLOLWXG HQWUH GRV REMHWRV� VH FRPELQDQ GRV IDFWRUHV� OD VLPLOLWXG GHQWUR GH
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OD FODVH �LQWUD FODVV VLPLODULW\� \ OD VLPLOLWXG HQWUH FODVHV �LQWHU FODVV VLPLODULW\�� /RV YDORUHV REWHQL�
GRV HQ FDGD XQD VH PXOWLSOLFDQ SDUD FRPSXWDU HO YDORU GH VLPLOLWXG ILQDO�

(O SULPHU IDFWRU �LQWUD FODVV� VH EDVD HQ OD VLPLOLWXG HQWUH ORV YDORUHV GH ORV DWULEXWRV TXH
VRQ FRPXQHV D ORV GRV REMHWRV FRPSDUDGRV� 6H FRUUHVSRQGH FRQ HO HVTXHPD FOiVLFR DQWHULRU�
(V VLPLOLWXG ´GHQWURµ GH XQD FODVH SRUTXH OD FODVH PiV HVSHFtILFD TXH HV FRP~Q D ORV GRV
REMHWRV� HV GHFLU� D OD TXH DPERV SHUWHQHFHQ� GHWHUPLQD XQD SDUWH GH OD HVWUXFWXUD TXH HV
FRP~Q HQWUH ORV GRV REMHWRV \ SRU WDQWR HO FRQMXQWR GH DWULEXWRV TXH VRQ FRPXQHV D DPERV

(O VHJXQGR IDFWRU �LQWHU FODVV� UHSUHVHQWD OD VLPLOLWXG GH GRV REMHWRV LQGHSHQGLHQWHPHQWH
GH ORV YDORUHV GH VXV DWULEXWRV� (VWH IDFWRU VyOR GHSHQGHUi GH OD SRVLFLyQ HQ OD MHUDUTXtD TXH
RFXSHQ ODV FODVHV D ODV TXH SHUWHQH]FDQ ORV REMHWRV TXH HVWDPRV FRPSDUDQGR� /D MHUDUTXtD GH
FODVHV FRGLILFD FLHUWR FRQRFLPLHQWR VREUH OD VLPLOLWXG GH ORV REMHWRV TXH FRQWLHQH GH IRUPD
TXH FXDQWR PiV SURIXQGR EDMHPRV HQ OD MHUDUTXtD PiV GHWDOOHV H LQIRUPDFLyQ GDPRV� HV GH�
FLU� FXDQWR PiV SURIXQGD HVWp OD FODVH PiV HVSHFtILFD FRP~Q D DPERV REMHWRV� PiV VLPLODUHV
VRQ ORV REMHWRV� 3RGHPRV REVHUYDU TXH HVWD FRPSRQHQWH QRV RIUHFH XQD PHGLGD GH VLPLOLWXG
FXDOLWDWLYD \ QR FXDQWLWDWLYD� 3RU HVWR� SDUD REWHQHU XQ YDORU QXPpULFR GH VLPLOLWXG HQWUH FODVHV�
DxDGH FRQRFLPLHQWR DGLFLRQDO D OD MHUDUTXtD� (Q >%HUJPDQQ	6WDKO��@ VH SURSRQH DQRWDU ORV
QRGRV FRQ XQ YDORU GH VLPLOLWXG TXH HV FUHFLHQWH FRQ VX SURIXQGLGDG HQ OD MHUDUTXtD� 8QD
SRVLEOH YHQWDMD TXH MXVWLILFD HVWD DSUR[LPDFLyQ HV TXH HVWRV Q~PHURV HVWiQ SUHFRPSXWDGRV
SDUD WRGRV ORV FRQFHSWRV�FODVHV GH OD MHUDUTXtD \ SRU WDQWR HV HILFLHQWH \D TXH QR KD\ TXH
FRPSXWDU YDORUHV GH VLPLOLWXG GXUDQWH OD LQWHUDFFLyQ FRQ HO XVXDULR� /D GHVYHQWDMD SURYLHQH
GHO FRVWH GH DQRWDU ORV QRGRV \ GH OD IDOWD GH IOH[LELOLGDG GHO XVR GH Q~PHURV SUHILMDGRV HQ
IDVH GH GLVHxR�

$GHPiV GH OD DSUR[LPDFLyQ DQWHULRU� FRQVLVWHQWH HQ DQRWDU ORV YDORUHV GH VLPLOLWXG HQ ORV
QRGRV GH OD WD[RQRPtD� H[LVWHQ RWUDV DSUR[LPDFLRQHV TXH VH KDQ FRQVLGHUDGR HQ OD OLWHUDWXUD�
$TXHOODV� FRPR >3OD]D��@ >6DORWWL	9HQWRV��@ TXH FRQVLGHUDQ TXH OD FODVH R FRQFHSWR FRP~Q
PiV HVSHFtILFR DO TXH SHUWHQHFHQ ORV GRV REMHWRV� R /&6 �OHDVW FRPPRQ VXEVXPPHU� HQ WHUPLQR�
ORJtD GH '/V >&RKHQ HW DO� ��@� SXHGH VHU GLUHFWDPHQWH XQ WpUPLQR GH VLPLOLWXG TXH VH SXHGH
PRVWUDU DO XVXDULR \ DGHPiV GH GHWHUPLQDU ´FXiQWRµ GH VLPLODUHV VRQ ORV GRV REMHWRV SRGUH�
PRV GHFLU HQ ´TXpµ FRVDV VRQ VLPLODUHV� (VWDV DSUR[LPDFLRQHV VH GHWDOODQ HQ HO DSDUWDGR VL�
JXLHQWH�

2WURV WUDEDMRV SURSRQHQ DOWHUQDWLYDV UHODFLRQDGDV FRQ OD SURSXHVWD GH %HUJPDQQ HQ HO
VHQWLGR GH TXH WUDQVIRUPDQ OD PHGLGD FXDOLWDWLYD HQ XQ YDORU QXPpULFR TXH LQWHUYLHQH HQ OD
VLPLOLWXG ILQDO� 3RU HMHPSOR� HQ >*RQ]iOH] HW DO� ��E@ VH REWLHQH HO Q~PHUR FRPSXWDQGR HO
FRVHQR GH ORV YHFWRUHV GHILQLGRV FRQ ORV FRQFHSWRV GH ORV TXH FDGD LQGLYLGXR HV LQVWDQFLD�
/$8' >$UPHQJRO	3OD]D��@ HV XQD PHGLGD GH GLVWDQFLD SDUD HVWLPDU OD VLPLOLWXG GH FDVRV
UHODFLRQDOHV UHSUHVHQWDGRV FRPR WpUPLQRV GH FDUDFWHUtVWLFDV >3OD]D��@�

Medidas que generan un valor estructurado 

/DV PHGLGDV GHVFULWDV HQ HO DSDUWDGR DQWHULRU FRPSXWDQ XQ YDORU QXPpULFR TXH UHSUHVHQWD OD
VLPLOLWXG HQWUH GRV FDVRV HVWUXFWXUDGRV� (Q HVWH DSDUWDGR GHVFULELPRV RWUD OtQHD GH WUDEDMR
TXH SURSRQH XWLOL]DU PHGLGDV GH VLPLOLWXG HVWUXFWXUDO TXH� HQ YH] GH XQ YDORU VLPSOH� FRPSX�
WHQ XQD HVWUXFWXUD FRPSOHMD TXH UHSUHVHQWH GH IRUPD H[SOtFLWD FXiO HV OD VLPLOLWXG HQWUH ORV
FDVRV HVWUXFWXUDGRV�

3RU HMHPSOR� HO WUDEDMR SUHVHQWDGR HQ >%ULGJH��@ SURSRQH XQ PDUFR SDUD GHILQLU PHGLGDV
GH VLPLOLWXG TXH REWLHQHQ FRPR UHVXOWDGR XQ UHWtFXOR� (VWH PDUFR HV DGHFXDGR SDUD FXDOTXLHU
HVTXHPD GH UHSUHVHQWDFLyQ HVWUXFWXUDGD VREUH OD TXH VH SXHGD GHILQLU XQ RUGHQ SDUFLDO� \
SHUPLWH GHILQLU PHGLGDV GH VLPLOLWXG TXH FRPSXWHQ HVWUXFWXUDV QXPpULFDV� HV GHFLU� XQ UHWtFX�
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OR VREUH Q~PHURV FRQ XQ RUGHQ� R GHFODUDWLYDV� XWLOL]DQGR XQ UHWtFXOR VREUH ORV FRQMXQWRV GH
ODV SURSLHGDGHV TXH FRPSDUWHQ� FRQ HO RUGHQ GH LQFOXVLyQ HQWUH FRQMXQWRV�

(O WUDEDMR GH >0DWXVFKHN	-DQWNH��@ SURSRQH HO FyPSXWR GH H[SUHVLRQHV GH VLPLOLWXG SD�
UD FRQMXQWRV GH FDVRV HQ FRQWUDVWH FRQ OD DSUR[LPDFLyQ FOiVLFD TXH VH UHILHUH ~QLFDPHQWH D
SDUHV GH FDVRV� 'DGR XQ RSHUDGRU GH VLPLOLWXG σ KDEUi TXH GHILQLU XQ RSHUDGRU GH VLPLOLWXG
JHQHUDOL]DGR SDUD FRQMXQWRV GH FDVRV TXH VHUi LQGHSHQGLHQWH GHO RUGHQ GH SURFHVDPLHQWR GH
HVRV FDVRV FXDQGR σ WHQJD ODV SURSLHGDGHV GH DVRFLDWLYLGDG \ FRQPXWDWLYLGDG� 'HVGH RWUD
SHUVSHFWLYD SURSRQH VXVWLWXLU ORV D[LRPDV GH DVRFLDWLYLGDG \ FRQPXWDWLYLGDG SRU HO GH PD[L�
PDOLGDG SDUD TXH ORV FRQFHSWRV GH VLPLOLWXG UHIOHMHQ OD VXEHVWUXFWXUD FRP~Q PD\RU UHVSHFWR
DO RUGHQ XVDGR� (Q VX D[LRPDWL]DFLyQ FRQFOX\HQ TXH SDUD TXH H[LVWD XQ RSHUDGRU GH VLPLOLWXG
HVWUXFWXUDO PD[LPDO HV QHFHVDULR \ VXILFLHQWH TXH HO FRQMXQWR VREUH HO TXH VH GHILQH HO RSHUD�
GRU VHD XQ VHPLUHWtFXOR� (VWH UHVXOWDGR PRWLYD OD E~VTXHGD GH IRUPDOL]DFLRQHV GH ORV GRPL�
QLRV GRQGH HO FRQMXQWR GH WRGDV ODV UHSUHVHQWDFLRQHV SRWHQFLDOHV GH FDVRV HV DO PHQRV XQ
VHPLUHWtFXOR FRQ UHVSHFWR D DOJ~Q RUGHQ SDUFLDO HOHJLGR DGHFXDGDPHQWH TXH UHIOHMH ODV UHOD�
FLRQHV HVWUXFWXUDOHV�

(VWD PLVPD LGHD VH XWLOL]D HQ RWURV WUDEDMRV TXH XWLOL]DQ FRPR RUGHQ OD UHODFLyQ GH VXE�
VXQFLyQ HQWUH FRQFHSWRV \ SURSRQHQ PHGLU OD VLPLOLWXG XWLOL]DQGR HO /&6 �OHDVW FRPPRQ VXE�
VXPPHU� FRPR HVWUXFWXUD TXH UHSUHVHQWD OD VLPLOLWXG HQWUH FDGD SDU GH FDVRV� /D DSUR[LPDFLyQ
RULJLQDO GH (� 3OD]D >3OD]D��@ VH EDVD HQ FRPSXWDU WpUPLQRV TXH UHSUHVHQWDQ OD VLPLOLWXG
HQWUH FDVRV PHGLDQWH OD DQWLXQLILFDFLyQ GH ORV WpUPLQRV GH FDUDFWHUtVWLFDV TXH VH XVDQ SDUD UH�
SUHVHQWDUORV� /D DQWLXQLILFDFLyQ HQWUH GRV WpUPLQRV � TXH UHSUHVHQWDQ ORV FDVRV� SURSRUFLRQD
RWUR WpUPLQR FX\D GHVFULSFLyQ UHSUHVHQWD OD VLPLOLWXG HQWUH GLFKRV WpUPLQRV� /D
DQWLXQLILFDFLyQ GH GRV WpUPLQRV GH FDUDFWHUtVWLFDV REWLHQH ODV SURSLHGDGHV FRPXQHV D DPERV
WpUPLQRV� HV GHFLU� OD JHQHUDOL]DFLyQ PiV HVSHFtILFD TXH FRQWLHQH D DPERV WpUPLQRV� /D
HVWUDWHJLD SDUD OD VHOHFFLyQ GH ORV FDVRV UHFXSHUDGRV VH EDVD HQ RUGHQDU PHGLDQWH FODVLILFDFLyQ
ORV WpUPLQRV GH VLPLOLWXG HQWUH OD FRQVXOWD \ FDGD FDVR GH OD ELEOLRWHFD REWHQLGRV SRU
DQWLXQLILFDFLyQ�

(O WUDEDMR GH >3OD]D��@� \ FRPR DPSOLDFLyQ HO GH >6DORWWL	9HQWRV��@� FRQVLGHUD TXH OD FOD�
VH R FRQFHSWR FRP~Q PiV HVSHFtILFR DO TXH SHUWHQHFHQ ORV GRV REMHWRV� SXHGH VHU GLUHFWD�
PHQWH XQ WpUPLQR GH VLPLOLWXG TXH VH SXHGH PRVWUDU DO XVXDULR \ DGHPiV GH GHWHUPLQDU
´FXiQWRµ GH VLPLODUHV VRQ ORV GRV REMHWRV SRGUHPRV GHFLU HQ TXp FRVDV VRQ VLPLODUHV�

/D DSUR[LPDFLyQ GH >3OD]D��@ SODQWHD XQD XWLOLGDG DGLFLRQDO GH ORV WpUPLQRV GH VLPLOLWXG�
(Q FRQFUHWR� XWLOL]DUORV SDUD H[WUDHU GH OD EDVH GH FDVRV FRQRFLPLHQWR UHODWLYR D TXp FDUDFWH�
UtVWLFDV VRQ PiV LPSRUWDQWHV SDUD FRPSDUDU GRV FDVRV� <D TXH VH GLVSRQH GH XQD GHILQLFLyQ
VLPEyOLFD GH OD VLPLOLWXG HQWUH XQ SUREOHPD DFWXDO \ XQ SUHFHGHQWH PHGLDQWH XQ WpUPLQR GH
VLPLOLWXG� VH SXHGH YDORUDU VL HO WpUPLQR GH VLPLOLWXG LQFOX\H DVSHFWRV UHOHYDQWHV SDUD OD WDUHD
TXH TXHUHPRV UHVROYHU R D RWURV DVSHFWRV� $XQTXH H[LVWHQ YDULDV DOWHUQDWLYDV SDUD YDORUDU OD
LPSRUWDQFLD GH XQ WpUPLQR GH VLPLOLWXG HOORV SURSRQHQ XQ FULWHULR EDVDGR HQ HO SRGHU GH
GLVFULPLQDFLyQ GHO WHUPLQR GH VLPLOLWXG� TXH VHUi HYDOXDGR PHGLDQWH XQD IXQFLyQ GH HQWURStD�
(V GHFLU SDUD HYDOXDU OD LPSRUWDQFLD GH OD VLPLOLWXG HQWUH XQD FRQVXOWD \ XQ FDVR UHFXSHUDGR
YDORUDQ FXiO HV HO SRGHU GH GLVFULPLQDFLyQ GHO WpUPLQR GH VLPLOLWXG HQWUH HOORV� FRQ UHVSHFWR D
WRGRV ORV SUHFHGHQWHV HQ OD EDVH GH FDVRV TXH UHVXHOYHQ OD WDUHD DFWXDO�

3DUD FRPSXWDU OD VLPLOLWXG HQWUH OD FRQVXOWD 4 \ XQ FDVR &L FDOFXODQ HO WpUPLQR GH VLPLOL�
WXG HQWUH HOORV \ OR FODVLILFDQ HQ OD MHUDUTXtD GH VXEVXQFLyQ� SDUD REWHQHU HO FRQMXQWR ' GH
WRGRV ORV FDVRV FODVLILFDGRV EDMR HVH WpUPLQR� (V GHFLU� ORV FDVRV TXH FRPSDUWHQ ODV PLVPDV
FDUDFWHUtVWLFDV FRPSDUWLGDV SRU 4 \ &L� (Q HO VLJXLHQWH SDVR VH FRPSUXHED VL WRGRV ORV FDVRV
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GH ' FRPSDUWHQ XQD PLVPD LQWHUSUHWDFLyQ� R QR� \ HYDO~D HO QLYHO GH GLVFULPLQDFLyQ GH OD
LQIRUPDFLyQ FRPSDUWLGD HQWUH ORV FDVRV� /D IRUPD GH PHGLU OD LPSRUWDQFLD GH XQ WpUPLQR GH
VLPLOLWXG VH EDVD HQ PHGLU OD HQWURStD GHO FRQMXQWR ' UHVSHFWR D ORV SRVLEOHV YDORUHV GH LQWHU�
SUHWDFLyQ�

(Q >6DORWWL	9HQWRV��@ VH SUHVHQWD XQD LGHD VLPLODU XWLOL]DQGR XQ VLVWHPD GH OyJLFD GHV�
FULSWLYD FRPR IRUPDOLVPR� /RV FDVRV DOPDFHQDGRV VH UHSUHVHQWDQ FRPR LQGLYLGXRV GH OD OyJLFD
GHVFULSWLYD \ HVWiQ LQGH[DGRV SRU FRQFHSWRV tQGLFHV RUJDQL]DGRV DXWRPiWLFDPHQWH HQ XQD WD[R�
QRPtD VHJ~Q OD UHODFLyQ GH VXEVXQFLyQ� /RV tQGLFHV GH ORV FDVRV VH HOLJHQ FRQ D\XGD GH XQ
H[SHUWR �LQGH[DFLyQ PDQXDO� SDUD TXH VHDQ UHOHYDQWHV FRQ UHVSHFWR D OD WDUHD TXH YD D OOHYDU D
FDER HO VLVWHPD� /D VLPLOLWXG HQWUH GRV FDVRV �$ \ %� VH FDUDFWHUL]D SRU XQ FRQFHSWR FRPSX�
WDGR �6,0�$�%�� TXH FRUUHVSRQGH DO /&6� R FRQFHSWR PiV HVSHFtILFR TXH ORV VXEVXPH D DP�
ERV� /D GLIHUHQFLD HQWUH GRV FDVRV VH FDUDFWHUL]D SRU RWUR FRQFHSWR FRPSXWDGR �',66�$�%��
TXH UHSUHVHQWD HO FRQMXQWR GH SURSLHGDGHV TXH SHUWHQHFHQ D $ SHUR QR SHUWHQHFHQ D % �QL
VXEVXPHQ D QLQJXQD GH ODV GH %�� /D VLPLOLWXG HQWUH OD FRQVXOWD \ FDGD FDVR GH OD ELEOLRWHFD VH
UHSUHVHQWD H[SOtFLWDPHQWH FUHDQGR ORV FRQFHSWRV /&6�&QHZ� &L�� SDUD WRGR &L ∈ %DVH GH &D�
VRV� (VWRV FRQFHSWRV VH FODVLILFDQ GH PDQHUD DXWRPiWLFD HQ XQD MHUDUTXtD �XVDQGR OD UHODFLyQ
GH VXEVXQFLyQ� GH IRUPD TXH ORV PiV HVSHFtILFRV UHSUHVHQWDQ ODV VLPLOLWXGHV Pi[LPDV FRQ HO
QXHYR FDVR� 6L OODPDPRV (/&6 DO FRQMXQWR GH FRQFHSWRV PiV HVSHFtILFRV GH HVWD MHUDUTXtD�
HQWRQFHV SDUD FDGD FRQFHSWR /&6L ∈ (/&6�

� 6L FRUUHVSRQGH D XQ ~QLFR FDVR �VyOR WLHQH FRPR LQVWDQFLDV D &QHZ \ D XQ ~QLFR &L�
HQWRQFHV VH DxDGH &L DO FRQMXQWR GH FDVRV UHFXSHUDGRV�

� 6L FRUUHVSRQGH D YDULRV FDVRV HQWRQFHV VH OHV DSOLFD HO FULWHULR ',66�

/D DSOLFDFLyQ GHO FULWHULR ',66 XWLOL]D ORV FRQFHSWRV ',66�&��&QHZ� \ ',66 �&��&QHZ� TXH
VRQ FRPSDUDGRV PHGLDQWH OD UHODFLyQ GH VXEVXQFLyQ� GH IRUPD TXH VH UHFXSHUDQ ODV LQVWDQ�
FLDV TXH SHUWHQHFHQ DO FRQFHSWR ',66 PiV JHQHUDO� \D TXH HV HO TXH PLQLPL]D ODV GLIHUHQFLDV�

4.2.4 Organización de la base de casos 
8QD YH] TXH VH KD GHFLGLGR TXp LQIRUPDFLyQ VH LQFOX\H HQ FDGD FDVR \ FyPR UHSUHVHQWDUOD�
TXHGD WUDWDU HO WHPD GH OD RUJDQL]DFLyQ GHO FRQMXQWR GH FDVRV GH IRUPD TXH VH IDFLOLWH HO DFFH�
VR D ORV PLVPRV� eVWH HV HO SUREOHPD GH OD LQGH[DFLyQ GH OD PHPRULD GH FDVRV \ FRQOOHYD GRV
WDUHDV� GHWHUPLQDU R DVLJQDU ORV tQGLFHV GH ORV FDVRV \ RUJDQL]DU GLFKRV tQGLFHV�

+HPRV GHVFULWR HQ HO DSDUWDGR DQWHULRU TXH ODV IXQFLRQHV GH VLPLOLWXG LQGLFDQ FyPR FRP�
SDUDU GRV FDVRV� SHUR H[LVWH XQ VHJXQGR LQJUHGLHQWH HQ HO FRQRFLPLHQWR GH VLPLOLWXG UHIHULGR
D TXp VH GHEH FRPSDUDU� 'H HQWUH WRGRV ORV DWULEXWRV GH XQ FDVR� HO GLVHxDGRU GH XQ VLVWHPD
&%5 GHEH GHFLGLU FXiOHV VH GHEHQ XWLOL]DU HQ HO FyPSXWR GH OD VLPLOLWXG� HV GHFLU� GHEH HOHJLU
XQ FRQMXQWR GH tQGLFHV TXH JXtHQ HO SURFHVR GH UHFXSHUDFLyQ� (V GHFLU� OD LQGH[DFLyQ HVWi tQWL�
PDPHQWH OLJDGD FRQ HO SURFHVR GH UHFXSHUDFLyQ \ FiOFXOR GH VLPLOLWXG� \ OD RUJDQL]DFLyQ GH OD
EDVH GH FDVRV GHEH FRQVHJXLU TXH ORV FDVRV VLPLODUHV VH ORFDOLFHQ HILFLHQWHPHQWH�
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(Q ODV GRV SHUVSHFWLYDV SUHVHQWDGDV �UHSUHVHQWDFLyQ SODQD \ UHSUHVHQWDFLyQ HVWUXFWXUDGD� VH
XWLOL]D XQ FRQMXQWR GH DWULEXWRV SDUD GHVFULELU HO SUREOHPD DERUGDGR SRU ORV FDVRV� 'H WRGRV
HVRV DWULEXWRV KD\ TXH GHFLGLU FXiOHV VRQ �VL QR VRQ WRGRV� ORV TXH YDQ D DFWXDU FRPR tQGLFHV
SDUD ORV FDVRV� HV GHFLU� D WUDYpV GH FXiOHV YD D VHU SRVLEOH ORFDOL]DU ORV FDVRV UHOHYDQWHV SDUD

� (VWD DSUR[LPDFLyQ VH DSOLFD HQ HO FRQWH[WR GH XQ VLVWHPD &%5 LQWHUSUHWDWLYR� GRQGH OD VROXFLyQ D XQ SUREOHPD FRUUHVSRQGH D
GHWHUPLQDU VX FODVLILFDFLyQ R LQWHUSUHWDFLyQ�
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VROXFLRQDU XQ QXHYR SUREOHPD� (Q FRQVHFXHQFLD� ORV tQGLFHV GH ORV FDVRV VLUYHQ SDUD GLVWLQ�
JXLU XQRV FDVRV GH RWURV� SDUD SUHGHFLU OD XWLOLGDG GH ORV FDVRV� /D FDUDFWHUtVWLFD IXQGDPHQWDO
GH XQ tQGLFH HV TXH VHD SUHGLFWLYR� HVWR HV� TXH SHUPLWD LGHQWLILFDU ODV VLWXDFLRQHV HQ ODV TXH ORV
FDVRV SXHGHQ DSRUWDU LQIRUPDFLyQ ~WLO�

3RGHPRV GHFLU HQWRQFHV TXH OD LQIRUPDFLyQ FRQWHQLGD HQ OD GHVFULSFLyQ GH XQ FDVR SHU�
WHQHFH D XQR GH HVWRV GRV JUXSRV >:DWVRQ��@� LQIRUPDFLyQ TXH FRQWULEX\H D OD LQGH[DFLyQ� \
TXH� SRU OR WDQWR� VHUi ~WLO HQ OD UHFXSHUDFLyQ� H LQIRUPDFLyQ TXH QR FRQWULEX\H D OD LQGH[D�
FLyQ� \ TXH� HQ FRQVHFXHQFLD� SURSRUFLRQD LQIRUPDFLyQ FRQWH[WXDO SHUR TXH QR HV XWLOL]DGD HQ
OD ORFDOL]DFLyQ GH FDVRV UHOHYDQWHV� 3RU HMHPSOR� HQ XQ VLVWHPD GH GLDJQyVWLFR VH SXHGHQ FRQ�
VLGHUDU FRPR HOHPHQWRV GH OD GHVFULSFLyQ OD HGDG GHO SDFLHQWH \ XQD IRWRJUDItD GHO PLVPR TXH
PXHVWUH VX HVWDGR DO FRPLHQ]R GH OD HQIHUPHGDG� $KRUD ELHQ� OD HGDG SXHGH XWLOL]DUVH FRPR
tQGLFH PLHQWUDV TXH OD IRWRJUDItD SXHGH FDOLILFDUVH FRPR LQIRUPDFLyQ QR LQGH[DGD� GH PRGR
TXH VLUYD SDUD UHJLVWUDU HO DVSHFWR GH ORV SDFLHQWHV SHUR QR SDUD OOHYDU D FDER OD UHFXSHUDFLyQ
GH ORV FDVRV�

(Q >.RORGQHU	/HDNH��@ VH VXJLHUH TXH SDUD GHWHUPLQDU ORV tQGLFHV GH ORV FDVRV KD\ TXH
FRQVLGHUDU OD WDUHD TXH VH TXLHUH UHVROYHU \ HOHJLU FRPR tQGLFHV ORV FRQMXQWRV GH FDUDFWHUtVWL�
FDV TXH GHVFULEHQ TXH XQ FDVR VHUi ~WLO SDUD UHVROYHU GLFKD WDUHD� (VWH HQIRTXH HV UDGLFDOPHQ�
WH GLIHUHQWH D OD LQGH[DFLyQ TXH VH XWLOL]D WUDGLFLRQDOPHQWH HQ UHFXSHUDFLyQ GH LQIRUPDFLyQ \
HQ EDVHV GH GDWRV� (Q HVWRV iPELWRV� ORV tQGLFHV VH HVFRJHQ GH PDQHUD TXH VHDQ ODV FDUDFWHUtV�
WLFDV TXH GLYLGHQ HO FRQMXQWR HQ SDUWLFLRQHV DSUR[LPDGDPHQWH VLPLODUHV HQ WDPDxR� /R LGHDO
HV PDQWHQHU ODV HVWUXFWXUDV RUJDQL]DWLYDV HTXLOLEUDGDV� GH PRGR TXH XQD FDUDFWHUtVWLFD HV XQ
EXHQ GLVFULPLQDQWH �EXHQ tQGLFH� VL D\XGD D PDQWHQHU HTXLOLEUDGD OD HVWUXFWXUD� (Q &%5� HO
SUREOHPD VH FRQFLEH GH RWUD PDQHUD� 6H UHTXLHUHQ tQGLFHV TXH GLVWLQJDQ ORV FDVRV HQWUH Vt FRQ
UHVSHFWR D DOJ~Q REMHWLYR� 1R VH WUDWD GH HTXLOLEUDU OD HVWUXFWXUD RUJDQL]DWLYD VLQR GH REWHQHU
SRUFLRQHV FRQFHSWXDOPHQWH ~WLOHV GH OD PHPRULD GH FDVRV�

/RV tQGLFHV VH SXHGHQ LGHQWLILFDU XVDQGR OD WpFQLFD GH DGTXLVLFLyQ GH FRQRFLPLHQWR TXH
FRQVLVWH HQ HQWUHYLVWDU D XQ H[SHUWR TXH LGHQWLILFD FXiOHV VRQ ODV FDUDFWHUtVWLFDV FUtWLFDV� 2WUD
RSFLyQ FRQVLVWH HQ XWLOL]DU WpFQLFDV LQGXFWLYDV TXH D\XGDQ D LGHQWLILFDU FXiOHV VRQ ODV FDUDFWH�
UtVWLFDV PiV GLVFULPLQDQWHV�

([LVWHQ GLVWLQWRV DOJRULWPRV FOiVLFRV SDUD DSUHQGHU� GXUDQWH XQD HWDSD GH HQWUHQDPLHQWR�
OD LPSRUWDQFLD GH ODV FDUDFWHUtVWLFDV HQ OD YDORUDFLyQ GH OD VLPLOLWXG� SRU HMHPSOR HO DOJRULWPR
&%/� >$KD��@� EDVDGDV HQ H[SOLFDFLRQHV >%URZQ��@� R UD]RQDPLHQWR LQWURVSHFWLYR >/HDNH��@
>/HDNH HW DO� ��@ >/HDNH��E@� 6LQ HPEDUJR� HVWH WLSR GH DOJRULWPRV QR VRQ DGHFXDGRV SDUD
VLVWHPDV HQ ORV TXH OD LPSRUWDQFLD GH XQD FDUDFWHUtVWLFD QR HV ILMD SDUD WRGRV ORV FDVRV VLQR
TXH SXHGH YDULDU HQ IXQFLyQ GHO UHVWR GH FDUDFWHUtVWLFDV TXH GHVFULEHQ HO FDVR� R LQFOXVR VHU
GLVWLQWD SDUD GLVWLQWRV XVXDULRV� (Q HVWH FRQWH[WR� VH UHTXLHUHQ VLVWHPDV &%5 LQWHUDFWLYRV HQ ORV
TXH HO XVXDULR� DGHPiV GH GHVFULELU HO SUREOHPD� GHVFULEH HO FULWHULR GH FDOLGDG GH ORV FDVRV
UHFXSHUDGRV� HVWD DSUR[LPDFLyQ VH FRUUHVSRQGH FRQ OD DSUR[LPDFLyQ EDVDGD HQ FULWHULRV GH
UHOHYDQFLD GHVFULWD HQ >$VKOH\	$OHYHQ��@�
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(Q >/RSH]	3OD]D��@ ORV DXWRUHV VH UHILHUHQ D OD RUJDQL]DFLyQ GH OD PHPRULD GH FDVRV FRPR
XQ SUREOHPD DELHUWR� HQ HO TXH XQD EXHQD LQGH[DFLyQ QR HV VXILFLHQWH� 8QD YH] TXH ORV tQGL�
FHV KDQ VLGR GHWHUPLQDGRV� pVWRV SXHGHQ RUJDQL]DUVH GH PDQHUD TXH HO SURFHVR GH ORFDOL]D�
FLyQ GH ORV FDVRV UHOHYDQWHV VH RSWLPLFH�� 1RUPDOPHQWH ODV PLVPDV SDXWDV TXH VH XWLOL]DQ
SDUD GHWHUPLQDU OD VLPLOLWXG VH XVDQ SDUD FRQVWUXLU ORV HVTXHPDV GH RUJDQL]DFLyQ TXH UHSUH�

� (VWD RUJDQL]DFLyQ QR HV REOLJDWRULD� WDPELpQ SXHGH RSWDUVH SRU QR HVWUXFWXUDU ORV tQGLFHV GH QLQJXQD PDQHUD�
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VHQWHQ HVWD PHGLGD� (V GHFLU� VL HQ XQ VLVWHPD VH TXLHUH XWLOL]DU XQD FLHUWD IXQFLyQ GH VLPLOLWXG
VH HOHJLUi FRPR OD HVWUXFWXUD GH RUJDQL]DFLyQ GH OD PHPRULD PiV DGHFXDGD� D DTXHOOD TXH PH
SHUPLWD GHILQLU VREUH HOOD XQ DOJRULWPR GH UHFXSHUDFLyQ HILFLHQWH \ TXH REWHQJD UHVXOWDGRV
SUHFLVRV� HV GHFLU� TXH HQFXHQWUH VLHPSUH HO FDVR PiV VLPLODU�

3DUD TXH XQ PRGHOR GH PHPRULD VHD IOH[LEOH HO FRQRFLPLHQWR TXH FRQWLHQH GHEH VHU DFFH�
VLEOH LQFOXVR VL ORV FULWHULRV H[SUHVDGRV HQ OD FRQVXOWD HQFDMDQ VyOR SDUFLDOPHQWH FRQ ODV FDUDF�
WHUtVWLFDV UHSUHVHQWDGDV HQ HO FRQRFLPLHQWR DOPDFHQDGR� (VWR HV XQD QHFHVLGDG \D TXH XQD
QXHYD H[SHULHQFLD PX\ UDUDPHQWH VDWLVIDFH WRWDOPHQWH QXHVWUR PRGHOR GHO PXQGR� 3RU HVWD
UD]yQ� ODV WHRUtDV SVLFROyJLFDV GH OD PHPRULD VH FHQWUDQ QRUPDOPHQWH HQ XQ PRGHOR EDVDGR
HQ VLPLOLWXG SDUD OD UHSUHVHQWDFLyQ GHO FRQRFLPLHQWR \ OD UHFXSHUDFLyQ�

6LQ HPEDUJR� XQD RSFLyQ TXH QR GHSHQGH GH OD PHGLGD GH VLPLOLWXG FRQVLVWH HQ XWLOL]DU
XQD RUJDQL]DFLyQ SODQD TXH QR DxDGH HVWUXFWXUD DGLFLRQDO D ORV tQGLFHV QL D ORV FDVRV� (VWD
RUJDQL]DFLyQ UHTXLHUH XQ DOJRULWPR GH UHFXSHUDFLyQ TXH FRQVLVWH HQ HO UHFRUULGR OLQHDO GH ORV
FDVRV OR TXH VXSRQH XQD FRPSOHMLGDG OLQHDO TXH VyOR HV UD]RQDEOH SDUD EDVHV GH FDVRV SHTXH�
xDV� &RPR YHQWDMD HO DOJRULWPR JDUDQWL]D TXH VLHPSUH HQFXHQWUD HO FDVR PiV VLPLODU�

'HELGR D ORV UHTXLVLWRV GH HILFLHQFLD GHO SURFHVR GH UHFXSHUDFLyQ \ FRPR XQ PHGLR GH
HYLWDU OD E~VTXHGD H[KDXVWLYD� VH SXHGH SURSRQHU XQD RUJDQL]DFLyQ GH OD PHPRULD VLVWHPiWLFD
\ GLULJLGD SRU HO WLSR GH UHFXSHUDFLyQ TXH VH YD D KDFHU VREUH HOOD� /D RUJDQL]DFLyQ MHUiUTXLFD
GH ORV tQGLFHV SHUPLWH VHOHFFLRQDU XQ VXEFRQMXQWR GHO WRWDO GH ORV FDVRV \ VyOR VH FRPSXWD OD
VLPLOLWXG HQWUH OD FRQVXOWD \ ORV FDVRV GHO FRQMXQWR� (O SUREOHPD DVRFLDGR FRQ HVWD DSUR[LPD�
FLyQ HV TXH D PHQXGR QR VH SXHGH DVHJXUDU TXH HO TXH GHYXHOYR HV HO PHMRU�

8Q HVTXHPD GH RUJDQL]DFLyQ PX\ KDELWXDO FRQVLVWH HQ FRQVWUXLU XQ iUERO GH GHFLVLyQ� GH
IRUPD TXH VHDQ ORV YDORUHV GH ORV tQGLFHV ORV TXH SHUPLWDQ VLWXDU HO FDVR HQ XQD SDUWH X RWUD
GH OD HVWUXFWXUD� $OJXQDV GH HVWDV HVWUXFWXUDV MHUiUTXLFDV VRQ ODV UHGHV GH FDUDFWHUtVWLFDV FRP�
SDUWLGDV \ ODV UHGHV GLVFULPLQDQWHV� &RPR HMHPSOR FLWDPRV HO XVR GH iUEROHV GH GHFLVLyQ LQ�
GXFLGRV PHGLDQWH HO DOJRULWPR ,'� R DOJXQD GH VXV YDULDQWHV >.RORGQHU��@� $ SDUWLU GHO FRQ�
MXQWR GH FDVRV� \ XQD YH] ILMDGRV ORV DWULEXWRV TXH DFW~DQ FRPR tQGLFHV� VH LQGXFH XQ iUERO GH
GHFLVLyQ TXH SHUPLWH UHFXSHUDU HQ XQ Q~PHUR PtQLPR GH SDVRV ORV FDVRV PiV UHOHYDQWHV SDUD
XQD FRQVXOWD GDGD� (O SUREOHPD EiVLFR GH ORV iUEROHV GH GHFLVLyQ HV TXH VyOR FRPSDUDQ OD
LJXDOGDG GH FDUDFWHUtVWLFDV \ QR SHUPLWHQ PDQHMDU DGHFXDGDPHQWH ODV FRQVXOWDV LQFRPSOHWDV�
3RU HOOR VH KDQ GHVDUUROODGR DOJXQRV UHILQDPLHQWRV FRPR ORV iUEROHV GH GHFLVLyQ UHGXQGDQWHV
²XQR SRU FDGD SHUPXWDFLyQ GH ORV tQGLFHV�

'H PD\RU GLIXVLyQ VRQ ORV iUEROHV N�G� XQD HVWUXFWXUD GH GDWRV TXH UHVXOWD GH JHQHUDOL]DU
ORV iUEROHV GH GHFLVLyQ GHVDUUROODGD LQLFLDOPHQWH HQ DSOLFDFLRQHV GH LQIRUPiWLFD JUiILFD� (VWD
HVWUXFWXUD HVWi SHQVDGD SDUD� GDGR XQ FRQMXQWR GH SXQWRV UHSDUWLGRV HQ XQ HVSDFLR PpWULFR
N�GLPHQVLRQDO� UHFXSHUDU HILFLHQWHPHQWH ORV N YHFLQRV PiV SUy[LPRV �N�QHDUHVW QHLJKERUV� D XQ
SXQWR GDGR� 1R VH SODQWHD OD UHFXSHUDFLyQ GH ´HOµ YHFLQR PiV SUy[LPR SRUTXH DQiOLVLV WHyUL�
FRV GHPXHVWUDQ TXH OD FRPSOHMLGDG GH XQ DOJRULWPR TXH UHFXSHUDVH H[DFWDPHQWH HO PiV
SUy[LPR VHUtD PXFKR PiV DOWD TXH OD GH VLPSOHPHQWH UHFXSHUDU ORV N PiV FHUFDQRV� (O iUERO
N�G VH LQGXFH� PHGLDQWH XQ DOJRULWPR VRILVWLFDGR� D SDUWLU GHO FRQMXQWR GH SXQWRV ²FDVRV²
LQLFLDO� GH IRUPD TXH HQ FDGD KRMD GHO iUERO KD\D FRPR Pi[LPR XQ FLHUWR Q~PHUR Q GH SXQ�
WRV� (O SUREOHPD JHRPpWULFR FRQVLVWH HQ GLYLGLU XQ HVSDFLR N�GLPHQVLRQDO HQ YRO~PHQHV TXH
FRQWHQJDQ XQ Q~PHUR KRPRJpQHR GH SXQWRV�

/D FDUDFWHUtVWLFD FRP~Q GH ODV HVWUXFWXUDV DQWHULRUHV HV TXH VH FRQVWUX\HQ FRPR XQ PHGLR
GH HYLWDU OD E~VTXHGD H[KDXVWLYD GXUDQWH OD UHFXSHUDFLyQ� SHUR QR DSRUWDQ FRQRFLPLHQWR
DGLFLRQDO DSDUWH GHO FRQRFLPLHQWR GH VLPLOLWXG TXH VH SRGUtD REWHQHU DO FRPSXWDU OD PHGLGD
GH VLPLOLWXG TXH OD HVWUXFWXUD GH RUJDQL]DFLyQ H[SOLFLWD�
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$GHPiV GH ODV DQWHULRUHV H[LVWH RWUR WLSR GH HVWUXFWXUDV� TXH WDPELpQ RUJDQL]DQ OD EDVH GH
FDVRV SHUR QR VyOR FRQWLHQHQ FRQRFLPLHQWR GH VLPLOLWXG� VLQR FRQRFLPLHQWR DGLFLRQDO VREUH
ODV UHODFLRQHV HQWUH ORV HOHPHQWRV TXH GHVFULEHQ ORV FDVRV� 3RU HMHPSOR� ODV UHGHV GH DFWLYD�
FLyQ �6SUHDGLQJ $FWLYDWLRQ 1HWZRUNV� VRQ XQD DGDSWDFLyQ GH ODV UHGHV QHXURQDOHV GRQGH OD PH�
PRULD GH FDVRV VH UHSUHVHQWD FRPR XQD UHG GH QRGRV LQWHUFRQHFWDGRV� /D UHFXSHUDFLyQ VH
LPSOHPHQWD FRPR XQ SURFHVR TXH DFWLYD ORV QRGRV DVRFLDGRV FRQ OD FRQVXOWD� \ SURSDJD OD
DFWLYDFLyQ D RWURV QRGRV� (VWH SURFHVR GHSHQGH HQ JUDQ PHGLGD GH OD HVWUXFWXUD GH OD UHG� HV
GHFLU� GH VL H[LVWH XQ FDPLQR HQWUH ORV QRGRV GHO FDVR FRQVXOWD \ GHO FDVR UHFXSHUDGR� 3RU
WDQWR� OD UHG QR UHSUHVHQWD XQD ~QLFD PHGLGD GH VLPLOLWXG HQWUH ORV FDVRV QL GLFKD PHGLGD HV
VLPpWULFD� \D TXH ODV DFWLYDFLRQHV SXHGHQ QR GHSHQGHU ~QLFDPHQWH GHO FDVR FRQVXOWD VLQR TXH
VH LQFOX\HQ UHVWULFFLRQHV DGLFLRQDUOHV� LQKHUHQWHV D OD HVWUXFWXUD GH PHPRULD HQ Vt PLVPDV�
TXH JXLDUiQ OD E~VTXHGD >%HJKDUGW HW DO� ��@� (VWD DSUR[LPDFLyQ VH KD XWLOL]DGR WDPELpQ HQ
VLVWHPDV FRPR &5((. >$DPRGW��@ \ &5$6+ >%URZQ��@ GRQGH VH FRQVLGHUD TXH HO XVR GH
tQGLFHV UHTXLHUH XQD RUJDQL]DFLyQ GH OD ELEOLRWHFD GH FDVRV GH XQD IRUPD GHPDVLDGR HVSHFtIL�
FD GHO GRPLQLR R GH OD DSOLFDFLyQ� \D TXH KD\ TXH SUHGHFLU D SULRUL ODV VLWXDFLRQHV HQ ODV TXH
XQ FDVR VHUi UHFXSHUDGR� &RPR DOWHUQDWLYD SURSRQH UHHPSOD]DU ORV tQGLFHV FRQ XQD UHSUHVHQ�
WDFLyQ GHO FRQRFLPLHQWR HQ IRUPD GH UHG \ XQ SURFHVR GH UHFXSHUDFLyQ EDVDGR HQ DFWLYDFLyQ
GH QRGRV TXH HV IOH[LEOH \ HILFLHQWH� &HQWUD VX SURSXHVWD HQ XQD H[SORWDFLyQ GH XQD PHPRULD
PX\ RUJDQL]DGD \ HVWUXFWXUDGD� SHUR FRQ OD LQWHQFLyQ GH LPSRQHU UHVWULFFLRQHV PtQLPDV UHV�
SHFWR D FyPR VH YD D XWLOL]DU XQ GHWHUPLQDGR FDVR HQ HO IXWXUR�

7DPELpQ H[LVWH XQD OtQHD FOiVLFD GH WUDEDMR HQ PRGHORV FRPSOHMRV GH PHPRULD TXH VH VXH�
OHQ XWLOL]DU HQ VLVWHPDV VRILVWLFDGRV� \D TXH HO REMHWLYR GH OD HVWUXFWXUD GH PHPRULD QR VyOR HV
HO GH RSWLPL]DU HO DOJRULWPR GH UHFXSHUDFLyQ VLQR TXH DGHPiV LQFOX\HQ FRQRFLPLHQWR DGLFLR�
QDO HQ IRUPD GH JHQHUDOL]DFLRQHV GH ORV FDVRV� 'HQWUR GH HVWD RSFLyQ� OD DSUR[LPDFLyQ PiV
FRP~Q FRQVLVWH HQ WHQHU XQD HVWUXFWXUD MHUiUTXLFD HQ OD TXH ORV QRGRV LQWHUQRV VRQ JHQHUDOL�
]DFLRQHV GH ORV FDVRV LQGLYLGXDOHV� FRPR HQ HO VLVWHPD &<586 >.RORGQHU��@ EDVDGR HQ HO
PRGHOR GH PHPRULD GLQiPLFD GH >6FKDQN��@� /D PHPRULD GH FDVRV HQ HVWH PRGHOR HV XQD
HVWUXFWXUD MHUiUTXLFD GH HSLVRGLF PHPRU\ RUJDQL]DWLRQ SDFNHWV �023V�� /D LGHD EiVLFD HV RUJDQL]DU
ORV FDVRV HVSHFtILFRV TXH FRPSDUWHQ SURSLHGDGHV VLPLODUHV EDMR XQD HVWUXFWXUD PiV JHQHUDO R
HSLVRGLR JHQHUDOL]DGR �*(� JHQHUDOL]HG HSLVRGH�� 8Q *( FRQWLHQH QRUPDV� FDVRV H tQGLFHV� /DV
QRUPDV VRQ FDUDFWHUtVWLFDV FRPXQHV D WRGRV ORV FDVRV LQGH[DGRV EDMR XQ *( \ ORV tQGLFHV
VRQ FDUDFWHUtVWLFDV TXH GLVFULPLQDQ HQWUH ORV FDVRV GH XQ *(� /D PHPRULD GH FDVRV HV XQD
UHG GH GLVFULPLQDFLyQ HQ OD TXH FDGD QRGR HV XQ *(� XQ tQGLFH R XQ FDVR� 8Q FDVR VH UHFXSH�
UD HQFRQWUDQGR HO *( �QRGR GH OD MHUDUTXtD� TXH WLHQH PiV QRUPDV HQ FRP~Q FRQ OD GHVFULS�
FLyQ GHO SUREOHPD \ ORV tQGLFHV �TXH VRQ ORV QRGRV EDMR HO *(� VRQ UHFRUULGRV SDUD HQFRQWUDU
HO FDVR TXH WHQJD PiV GH ODV UHVWDQWHV FDUDFWHUtVWLFDV GHO SUREOHPD� /D HVWUXFWXUD GH OD PHPR�
ULD HV GLQiPLFD SRUTXH ODV SDUWHV VLPLODUHV HQWUH ORV GRV FDVRV VH JHQHUDOL]DQ GLQiPLFDPHQWH
HQ XQ QXHYR *(�

(Q HO VLVWHPD 352726 >%DUHLVV��@ >%DUHLVV HW DO� ��@ VH XWLOL]D XQD RUJDQL]DFLyQ MHUiUTXLFD
DOWHUQDWLYD SDUD ORV FDVRV� /D PHPRULD GH FDVRV TXHGD HPEHELGD GHQWUR GH XQD HVWUXFWXUD HQ
UHG GH FDWHJRUtDV� UHODFLRQHV VHPiQWLFDV� FDVRV H tQGLFHV �TXH VH UHSUHVHQWDQ FRPR SXQWHURV��
&DGD FDVR HVWi DVRFLDGR FRQ XQD FDWHJRUtD \ ORV tQGLFHV SXHGHQ DSXQWDU WDQWR D XQ FDVR FRPR
D XQD FDWHJRUtD� ([LVWHQ tQGLFHV GH WUHV WLSRV� /RV UHFXHUGRV FRQHFWDQ ODV FDUDFWHUtVWLFDV GH ORV
SUREOHPDV FRQ FDVRV R FDWHJRUtDV� /RV tQGLFHV GH FDVRV FRQHFWDQ ODV FDWHJRUtDV FRQ VXV FDVRV
�HMHPSODUHV�� < ORV tQGLFHV GLIHUHQFLD FRQHFWDQ ORV FDVRV FRQ RWURV FDVRV TXH GLILHUHQ HQ XQ Q~�
PHUR SHTXHxR GH FDUDFWHUtVWLFDV� $GHPiV� ODV FDUDFWHUtVWLFDV HVWiQ HQWUHOD]DGDV HQ XQD UHG
VHPiQWLFD TXH UHSUHVHQWD FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR �YHU $SDUWDGR ������ \
SHUPLWH SURSRUFLRQDU VRSRUWH H[SOLFDWLYR D ODV WDUHDV GHO &%5� 3DUD EXVFDU XQ FDVR VH FRP�
ELQDQ ODV FDUDFWHUtVWLFDV GHO SUREOHPD GH HQWUDGD HQ XQ SXQWHUR DO FDVR R FDWHJRUtD TXH FRP�
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SDUWH OD PD\RUtD GH ODV FDUDFWHUtVWLFDV� 6L XQ UHFXHUGR DSXQWD D XQD FDWHJRUtD VH UHFXSHUDQ VXV
FDVRV SURWRWtSLFRV� /D UHG VHPiQWLFD GH FRQRFLPLHQWR GHO GRPLQLR VH XVD SDUD SHUPLWLU HO
HQFDMH HQWUH FDUDFWHUtVWLFDV TXH VRQ VHPiQWLFDPHQWH VLPLODUHV�

/DV HVWUXFWXUDV FRQFHSWXDOHV XWLOL]DGDV HQ ODV DSUR[LPDFLRQHV DQWHULRUHV SXHGHQ YDULDU HQ
VX FRPSOHMLGDG� DXQTXH HQ RFDVLRQHV VX UHSUHVHQWDFLyQ SXHGH VXSRQHU FLHUWR HVIXHU]R GH
DGTXLVLFLyQ GH FRQRFLPLHQWR �DXQTXH HV XQ FRQRFLPLHQWR PHQRV SURIXQGR \ PiV IiFLO GH
DGTXLULU TXH HO TXH GHILQH HO FXHOOR GH ERWHOOD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR��

/D GHILQLFLyQ GH ORV FRQFHSWRV DGHFXDGRV SDUD RUJDQL]DU ORV FDVRV HV FRQRFLPLHQWR DGL�
FLRQDO TXH VH FRGLILFD PDQXDOPHQWH XWLOL]DQGR WpFQLFDV GH DGTXLVLFLyQ GH FRQRFLPLHQWR WUDGL�
FLRQDOHV GH ORV .%6V� 2WUD RSFLyQ FRQ PHQRV FRVWH� VH EDVD HQ DSOLFDU WpFQLFDV LQGXFWLYDV
SDUD H[WUDHU JHQHUDOL]DFLRQHV GH ORV SURSLRV FDVRV� (Q HVWD OtQHD GH WUDEDMR VH HQFXHQWUD VLV�
WHPDV FRPR 00$ �0DVVLYH 0HPRU\ $UFKLWHFWXUH� >3OD]D	$UFRV��@ H ,15(&$ �,QGXFWLRQ DQG
5HDVRQLQJ IURP &DVHV� >%HUJPDQQ HW DO� ��@ >%HUJPDQQ HW DO� ��@�

/DV JHQHUDOL]DFLRQHV GH FDVRV TXH DSDUHFHQ HQ ODV HVWUXFWXUDV DQWHULRUHV WDPELpQ HVWiQ UH�
ODFLRQDGDV FRQ OD SURSXHVWD GHO VLVWHPD 3$5,6 >%HUJPDQQ	:LONH��@ GH UHSUHVHQWDU ORV FD�
VRV HQ GLVWLQWRV QLYHOHV GH DEVWUDFFLyQ� /RV FDVRV DEVWUDFWRV XELFDGRV HQ ORV GLVWLQWRV QLYHOHV
GH DEVWUDFFLyQ SXHGHQ XWLOL]DUVH FRPR tQGLFHV MHUiUTXLFRV SDUD DTXHOORV FDVRV �FRQFUHWRV R
DEVWUDFWRV� TXH FRQWLHQHQ HO PLVPR WLSR GH LQIRUPDFLyQ SHUR D XQ QLYHO GH DEVWUDFFLyQ PH�
QRU� 6H SXHGH FRQVWUXLU XQD MHUDUTXtD GH DEVWUDFFLRQHV HQ OD TXH ORV FDVRV DEVWUDFWRV HVWiQ HQ
OD SDUWH DOWD GH OD MHUDUTXtD� /RV QRGRV KRMD FRQWLHQHQ ORV FDVRV FRQFUHWRV� 'XUDQWH HO SURFH�
VR GH UHFXSHUDFLyQ� HVWD MHUDUTXtD VH UHFRUUH HQ VHQWLGR GHVFHQGHQWH VLJXLHQGR ~QLFDPHQWH
DTXHOODV UDPDV HQ ODV TXH ORV FDVRV DEVWUDFWRV VRQ VXILFLHQWHPHQWH VLPLODUHV DO SUREOHPD DF�
WXDO� /RV FDVRV DEVWUDFWRV VRQ XVDGRV FRPR tQGLFHV GH ORV FDVRV PiV FRQFUHWRV� (VWH WLSR GH
LQGH[DFLyQ KDFH XQD VXSRVLFLyQ LPSOtFLWD UHODWLYD D OD YDORUDFLyQ GH OD VLPLOLWXG� UHTXLHUH TXH
XQ SUREOHPD QR SXHGD VHU VLPLODU D XQ FDVR FRQFUHWR D PHQRV TXH VHD VLPLODU D HVH PLVPR
FDVR D XQ QLYHO PD\RU GH DEVWUDFFLyQ� (VWH WLSR GH RUJDQL]DFLyQ GH OD PHPRULD HV VLPLODU D
ORV 023V GH &<586 >6FKDQN��@� ,JXDO TXH HQ HO PRGHOR GH %HUJPDQQ \ :LONH� VH SXHGH
GHFLU TXH HQ JHQHUDO� OD PD\RUtD GH ORV VLVWHPDV GH &%5 XVDQ RUJDQL]DFLRQHV GH PHPRULD
LQVSLUDGDV HQ HO PRGHOR GH 6FKDQN R GH 3RUWHU R HQ DOJXQD FRPELQDFLyQ GH HOODV� 2WUR HMHP�
SOR HV HO VLVWHPD %2/(52 >/RSH]	3OD]D��@ TXH XVD ORV HSLVRGLRV JHQHUDOL]DGRV GH 6FKDQN
MXQWR FRQ ORV HQODFHV D ORV HMHPSODUHV \ ORV SURWRWLSRV GH 3RUWHU�

&RPR ~OWLPD DSUR[LPDFLyQ FLWDPRV ORV WUDEDMRV TXH VH EDVDQ HQ RUJDQL]DU ORV tQGLFHV \
ORV YDORUHV GHQWUR GH XQ PRGHOR WD[RQyPLFR GH FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR
>1DSROL HW DO� ��@ >1DSROL	/LHEHU��@ >.DPS��@ >1DSROL HW DO� ��@ >.RHOKHU��@ >*yPH]�
$OEDUUiQ��@ >*RQ]iOH] HW DO� ��E@ TXH KHPRV FRPHQWDGR HQ HO $SDUWDGR ����� \ HQ ORV TXH VH
HQPDUFD QXHVWUD DSUR[LPDFLyQ� SRU OR TXH LQFLGLUHPRV HQ HOORV HQ ORV FDStWXORV VLJXLHQWHV�

4.3 Recuperación 
&XDOTXLHU PpWRGR GH UHFXSHUDFLyQ FRPELQD DOJ~Q SURFHGLPLHQWR SDUD YDORUDU HO JUDGR GH
VLPLOLWXG HQWUH GRV FDVRV \ DOJ~Q SURFHGLPLHQWR SDUD EXVFDU HO FDVR PiV VLPLODU D OD FRQVXOWD�
5HVSHFWR DO SURFHGLPLHQWR GH E~VTXHGD OD LQYHVWLJDFLyQ VH UHILHUH D OLPLWDU R DFRWDU OD E~V�
TXHGD SDUD SRGHU HQFRQWUDU HO PHMRU FDVR GH IRUPD PiV HILFLHQWH VLQ UHGXFLU OD FDOLGDG GHO
UHVXOWDGR� 5HVSHFWR D OD YDORUDFLyQ GH OD VLPLOLWXG HQWUH ORV FDVRV H[LVWHQ GRV DSUR[LPDFLRQHV
EiVLFDV >3RUWHU��@ \ QXPHURVDV YDULDQWHV VX\DV�

• /D DSUR[LPDFLyQ UHSUHVHQWDFLRQDO HQ VX IRUPD PiV H[WUHPD UHSUHVHQWD GH IRUPD H[SOL�
FLWD OD IXQFLyQ GH VLPLOLWXG GH IRUPD SUHYLD D OD UHFXSHUDFLyQ� HV GHFLU� ORV FDVRV HQ OD
EDVH GH FDVRV UHVLGHQ HQ XQD HVWUXFWXUD GH GDWRV� SRU HMHPSOR XQ JUDIR� GH IRUPD
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TXH OD SUR[LPLGDG HQ GLFKD HVWUXFWXUD GHQRWD VLPLOLWXG� >3RUWHU��@ >%URZQ��@ >1DSR�
OL HW DO� ��@ >*RQ]iOH] HW DO� ��E@ >*yPH]�$OEDUUiQ��@� (VWD DSUR[LPDFLyQ VH
FDUDFWHUL]D SRU VX HILFLHQFLD GXUDQWH OD UHFXSHUDFLyQ� \D TXH QR VH FRPSXWDQ YDORUHV
GH VLPLOLWXG \ OD HVWUXFWXUD GH GDWRV HVWi RSWLPL]DGD SDUD OD UHFXSHUDU FDVRV VHJ~Q
XQD FLHUWD IXQFLyQ GH VLPLOLWXG�

• /D DSUR[LPDFLyQ FRPSXWDFLRQDO� SRU HO FRQWUDULR \ WDPELpQ HQ VX IRUPD PiV H[WUHPD�
~QLFDPHQWH FRPSXWD ORV YDORUHV GH VLPLOLWXG GXUDQWH OD HMHFXFLyQ GHO SURFHVR GH UH�
FXSHUDFLyQ� 6H SXHGHQ XWLOL]DU FLHUWRV tQGLFHV SDUD UHFXSHUDU XQ FRQMXQWR GH FDVRV \
GHVSXpV FRPSXWDU OD VLPLOLWXG SDUD FDGD XQR GH HOORV GH IRUPD OLQHDO�

(VWD ~OWLPD DSUR[LPDFLyQ� VLPSOH \ PX\ XWLOL]DGD� FRQVLVWH HQ OOHYDU D FDER XQD E~VTXHGD
H[KDXVWLYD HQ OD EDVH GH FDVRV FRPSDUDQGR FDGD FDVR FRQ OD FRQVXOWD� 6LQ HPEDUJR� HQ VLVWH�
PDV UHDOHV FRQ XQ JUDQ Q~PHUR GH FDVRV \ XQD IXQFLyQ GH VLPLOLWXG FRVWRVD GH FRPSXWDU� OD
UHFXSHUDFLyQ OLQHDO SXHGH UHVXOWDU GH XQD HILFLHQFLD LQWROHUDEOH� 3RU HOOR OD FRPXQLGDG &%5
KD SURSXHVWR HO XVR GH DUTXLWHFWXUDV SDUDOHODV TXH VH DSR\DQ HQ XQ DXPHQWR GH ORV UHFXUVRV
KDUGZDUH XWLOL]DGRV� R FRPR KHPRV GHVFULWR HQ HO DSDUWDGR DQWHULRU� KD GHVDUUROODGR R DGDS�
WDGR HVWUXFWXUDV GH RUJDQL]DFLyQ \ DOJRULWPRV GH UHFXSHUDFLyQ TXH ODV UHFRUUHQ \ HYLWDQ WHQHU
TXH H[DPLQDU WRGRV ORV FDVRV�

(Q HVWD OtQHD� OD PD\RUtD GH ODV DSUR[LPDFLRQHV FRQVLJXHQ HVWH REMHWLYR SURFHVDQGR ORV
GDWRV HQ EUXWR SDUD REWHQHU XQD ELEOLRWHFD GH FDVRV RSWLPL]DGD TXH IDFLOLWH XQ SURFHGLPLHQWR
GH E~VTXHGD GLULJLGD� XVDQGR HVWUXFWXUDV GH tQGLFHV PiV R PHQRV FRPSOHMDV� REWHQLGDV PD�
QXDOPHQWH R PHGLDQWH DOJXQD WpFQLFD DXWRPiWLFD� 2WUDV DSUR[LPDFLRQHV D OD UHFXSHUDFLyQ
KDQ SURSXHVWR� WpFQLFDV DOWHUQDWLYDV FRPR ORV PpWRGRV GH SURSDJDFLyQ GH DFWLYDFLyQ HQ XQD
UHG VHPiQWLFD� R UHDOL]DU XQD E~VTXHGD H[KDXVWLYD VREUH XQD EDVH GH FDVRV UHGXFLGD
>6P\WK	0F.HQQD��@�

(Q JHQHUDO� HO DOJRULWPR GH UHFXSHUDFLyQ GHSHQGHUi GLUHFWDPHQWH GH OD HVWUXFWXUD GH RU�
JDQL]DFLyQ GH OD PHPRULD GH FDVRV� $XQTXH QR YDPRV D GHWDOODUORV� FDGD XQD GH ODV HVWUXFWX�
UDV GH RUJDQL]DFLyQ GHVFULWDV HQ HO $SDUWDGR ����� GHILQH XQ DOJRULWPR GH UHFXSHUDFLyQ DVR�
FLDGR� 3DUD WRGRV HOORV HO REMHWLYR HV REWHQHU� D SDUWLU GH OD GHVFULSFLyQ GH XQ SUREOHPD� ORV
FDVRV TXH PHMRU VH DMXVWHQ D GLFKD GHVFULSFLyQ� HVWR HV� ORV TXH UHVXHOYDQ XQ SUREOHPD OR PiV
VLPLODU SRVLEOH DO QXHYR SUREOHPD TXH QHFHVLWDPRV UHVROYHU�

/D UHFXSHUDFLyQ VH SXHGH VXEGLYLGLU HQ WUHV WDUHDV�
�� ,GHQWLILFDFLyQ GH ODV FDUDFWHUtVWLFDV R tQGLFHV TXH GHVFULEHQ HO QXHYR SUREOHPD�

/D QXHYD VLWXDFLyQ HV DQDOL]DGD \ VH LGHQWLILFDQ ORV tQGLFHV \ VXV YDORUHV TXH FDUDFWH�
UL]DQ HO SUREOHPD D UHVROYHU� XWLOL]DQGR HO PLVPR YRFDEXODULR TXH SDUD ORV FDVRV TXH
KD\ DOPDFHQDGRV HQ OD PHPRULD GH FDVRV�
(Q ORV HQIRTXHV PHQRV VRILVWLFDGRV VH SLGH DO XVXDULR TXH FRQVWUX\D XQ YHFWRU GH
SDUHV DWULEXWR�YDORU TXH UHSUHVHQWH HO SUREOHPD FRQVXOWD� (Q HO RWUR H[WUHPR VH HQ�
FXHQWUDQ ORV HQIRTXHV PiV ULFRV HQ FRQRFLPLHQWR TXH SXHGHQ UHDOL]DU FLHUWDV LQIH�
UHQFLDV VREUH OD FRQVXOWD D PHGLGD TXH pVWD VH YD LQWURGXFLHQGR� 'H HVWD PDQHUD VH
SXHGHQ GHGXFLU� SRU HMHPSOR� TXH FLHUWRV YDORUHV GH XQRV DWULEXWRV LPSOLFDQ UHVWULF�
FLRQHV VREUH ORV YDORUHV GH RWURV DWULEXWRV�

�� /RFDOL]DFLyQ GH ORV FDVRV UHOHYDQWHV� TXH VHUiQ ORV TXH PiV VH DMXVWDQ D GLFKD GHV�
FULSFLyQ VHJ~Q OD HVWUXFWXUD�
8QD YH] LGHQWLILFDGRV ORV YDORUHV GH ORV tQGLFHV GHO FDVR FRQVXOWD� VH XWLOL]DQ SDUD OR�
FDOL]DU ORV FDVRV PiV UHOHYDQWHV� &RPR \D KHPRV GHVWDFDGR� VH WUDWD GH XQD ORFDOL]D�
FLyQ DSUR[LPDGD� HQ OD TXH ORV FDVRV UHOHYDQWHV VH REWLHQHQ FRPSDUDQGR HO QXHYR
SUREOHPD FRQ ORV SUREOHPDV GHVFULWRV HQ OD EDVH GH FDVRV� 'LFKD FRPSDUDFLyQ VH
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SXHGH UHDOL]DU EDViQGRVH HQ FDUDFWHUtVWLFDV VLQWiFWLFDV VXSHUILFLDOHV R� VL VH GLVSRQH GH
XQ FRQRFLPLHQWR PiV SURIXQGR GH ODV FDUDFWHUtVWLFDV XWLOL]DGDV HQ ODV GHVFULSFLRQHV�
PHGLDQWH DOJ~Q WLSR GH FRPSDUDFLyQ VHPiQWLFD� &RPR \D KHPRV FRPHQWDGR HQ HO
SURFHVR GH E~VTXHGD VH SXHGHQ XVDU GLVWLQWDV DSUR[LPDFLRQHV OLJDGDV D ORV HVTXHPDV
GH LQGH[DFLyQ TXH VH XWLOLFHQ�

�� 6HOHFFLyQ� GH HQWUH ORV FDVRV PiV UHOHYDQWHV� GHO PHMRU FDQGLGDWR�
8QD YH] UHFXSHUDGRV XQ FLHUWR Q~PHUR GH FDVRV FRQVLGHUDGRV UHOHYDQWHV� VH GHEH VH�
OHFFLRQDU HO PiV DGHFXDGR SDUD HO SUREOHPD DFWXDO� (Q DOJXQRV VLVWHPDV HVWH SURFHVR
QR HV XQ SURFHVR LQGHSHQGLHQWH GH OD WDUHD GH ORFDOL]DFLyQ� OD SURSLD ORFDOL]DFLyQ GH
FDVRV UHOHYDQWHV GHYXHOYH ORV FDVRV RUGHQDGRV SRU VLPLOLWXG FRQ HO QXHYR SUREOHPD \
HO PHMRU FDQGLGDWR HV HO FDVR TXH KD REWHQLGR XQD PD\RU VLPLOLWXG� (Q RWURV VLVWH�
PDV HO SURFHVR GH VHOHFFLyQ SXHGH VHU PiV VRILVWLFDGR UHDOL]iQGRVH XQ VHJXQGR DQi�
OLVLV� PiV GHWDOODGR� GH ORV FDVRV REWHQLGRV LQLFLDOPHQWH� ,QFOXVR HQ ODV DSUR[LPDFLR�
QHV PiV ULFDV HQ FRQRFLPLHQWR VH SXHGHQ HQFRQWUDU VLVWHPDV TXH� EDViQGRVH HQ HO
FRQRFLPLHQWR JHQHUDO� VRQ FDSDFHV GH JHQHUDU H[SOLFDFLRQHV VREUH ODV GLIHUHQFLDV HQ�
WUH HO SUREOHPD SURSXHVWR \ ORV FDVRV UHFXSHUDGRV >.RORGQHU��@�

4.4 Adaptación 
(O DVSHFWR FODYH GHO &%5 FRPR SDUDGLJPD GH UHVROXFLyQ GH SUREOHPDV HV TXH ODV VROXFLRQHV
D QXHYRV SUREOHPDV VRQ JHQHUDGDV DSOLFDQGR ODV VROXFLRQHV UHFXSHUDGDV GH SUREOHPDV VLPLOD�
UHV SUHYLDPHQWH UHVXHOWRV� HQ OXJDU GH SDUWLU GH FHUR� (Q PXFKDV RFDVLRQHV� ODV VROXFLRQHV DVt
REWHQLGDV VRQ DGHFXDGDV \ VH SXHGHQ DSOLFDU GLUHFWDPHQWH� (Q RWURV FDVRV� HVWiQ SUy[LPDV D
OD VROXFLyQ UHTXHULGD SHUR QR OR VXILFLHQWH� SRU OR TXH UHVXOWD QHFHVDULR DGDSWDUODV� $KRUD
ELHQ� OD DGDSWDFLyQ HV HO SURFHVR GHO FLFOR PHQRV HVWXGLDGR \ GRQGH QR H[LVWHQ WpFQLFDV HV�
WiQGDU� 0XFKRV VLVWHPDV &%5� VREUH WRGRV ORV GHO iPELWR QR DFDGpPLFR� REYLDQ OD IDVH GH
DGDSWDFLyQ R OD GHMDQ HQ PDQRV GH ORV XVXDULRV WRWDO R SDUFLDOPHQWH� 0XFKRV H[SHUWRV FRLQ�
FLGHQ HQ TXH� PiV TXH FRPR VLVWHPDV DXWyQRPRV� ORV VLVWHPDV GH &%5 GHEHQ DFWXDU FRPR
DVHVRUHV GH DGDSWDFLyQ >/HDNH��D@ >/HDNH HW DO� ��@� 6H DSXHVWD� SRU OR WDQWR� SRU GHMDU HO SURFH�
VR EDMR FRQWURO GHO XVXDULR \ TXH HO VLVWHPD VXJLHUD SXQWRV GH OD VROXFLyQ TXH QHFHVLWHQ VHU
DGDSWDGRV� H LQIRUPH GH UHVWULFFLRQHV H LQWHUDFFLRQHV TXH GHEDQ VHU WHQLGDV HQ FXHQWD�

(QWUH ORV VLVWHPDV TXH LQFOX\HQ DGDSWDFLyQ DXWRPiWLFD VH VXHOHQ XWLOL]DU WpFQLFDV DG�KRF
TXH LPSOLFDQ� HQ PD\RU R PHQRU PHGLGD� XQ HVIXHU]R GH DGTXLVLFLyQ GH FRQRFLPLHQWR TXH
SHUPLWD FRQVWUXLU XQ PRGHOR VREUH ORV FDPELRV DSOLFDEOHV D XQD VROXFLyQ \ FyPR GHWHUPLQDU
TXp FDPELRV DSOLFDU D XQD VROXFLyQ HQ EDVH D ODV GLIHUHQFLDV GHWHFWDGDV HQWUH ODV GHVFULSFLR�
QHV GH ORV SUREOHPDV� 8QD OtQHD GH WUDEDMR UHFLHQWH DERJD SRU HO XVR GH &%5 HQ HO SURSLR
SURFHVR GH DGDSWDFLyQ� 6L HO VLVWHPD QR WLHQH FRQRFLPLHQWR VXILFLHQWH SDUD DGDSWDU XQD VROX�
FLyQ� VROLFLWD OD D\XGD GHO XVXDULR� \ JXDUGD ODV WUDQVIRUPDFLRQHV TXH pVWH UHDOL]D HQ OD VROX�
FLyQ RULJLQDO� OR TXH GHILQH XQ ´FDVR GH DGDSWDFLyQµ� 'H HVWD IRUPD� FXDQGR HO VLVWHPD KD GH
UHDOL]DU XQD DGDSWDFLyQ� DQWHV GH SHGLU OD D\XGD GHO XVXDULR� LQWHQWD UHFXSHUDU SUREOHPDV GH
DGDSWDFLyQ VLPLODUHV \ DSOLFDUORV >/HDNH HW DO� ��D@�

&RPR XQD PDQHUD GH IDFLOLWDU OD WDUHD GH DGDSWDFLyQ� H[LVWH XQD OtQHD GH WUDEDMR TXH VH
SURSRQH FRQVLGHUDU HO HVIXHU]R GH DGDSWDFLyQ HQ HO SURFHVR GH VHOHFFLyQ GH ORV FDVRV� GH
PDQHUD TXH� DO HOHJLU HO FDVR UHOHYDQWH� QR VyOR VH WHQJD HQ FXHQWD OR SDUHFLGRV TXH VRQ ORV
FDVRV FRQ HO FDVR FRQVXOWD� VLQR WDPELpQ XQD PHGLGD GH OD GLILFXOWDG TXH HQWUDxD DGDSWDUORV
>6P\WK	.HDQH��@ >/HDNH HW DO� ��E@ >6P\WK	.HDQH��@�

6L VH GHFLGH OOHYDU D FDER HO SURFHVR� SDUD DGDSWDU OD VROXFLyQ GHO FDVR UHFXSHUDGR HQ HO
FRQWH[WR GHO QXHYR SUREOHPD VHUi QHFHVDULR�
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• ,GHQWLILFDU ODV GLIHUHQFLDV HQWUH DPERV� GHWHUPLQDQGR DVt TXp SDUWHV GH OD VROXFLyQ VH
SXHGHQ WUDQVIHULU GLUHFWDPHQWH DO QXHYR FDVR \ TXp SDUWHV QHFHVLWDQ VHU PRGLILFDGDV�

• $SOLFDU PHFDQLVPRV TXH� WHQLHQGR HQ FXHQWD HVDV GLIHUHQFLDV� VXJLHUDQ FDPELRV
DSURSLDGRV� /RV FDPELRV SXHGHQ VHU VLPSOHV FRQVLVWLHQGR� SRU HMHPSOR� HQ OD VXVWLWX�
FLyQ GH XQD FRPSRQHQWH GH OD VROXFLyQ SRU RWUD� R FRPSOHMRV� FRPR FXDQGR HV QH�
FHVDULR PRGLILFDU OD HVWUXFWXUD FRPSOHWD GH OD VROXFLyQ�

4.4.1 Identificando qué hay que adaptar 
(Q >.RORGQHU��@ VH GLVWLQJXHQ GLYHUVRV PHFDQLVPRV SDUD LGHQWLILFDU TXp SDUWHV GH XQD VROX�
FLyQ SUHYLD GHEHQ VHU PRGLILFDGDV SDUD DMXVWDUVH D OD QXHYD VLWXDFLyQ� $OJXQRV GH HOORV VRQ�

• 8WLOL]DFLyQ GH GLIHUHQFLDV HQWUH ODV GHVFULSFLRQHV GH ORV SUREOHPDV� (VWH PpWRGR VH
EDVD HQ GRV SURFHVRV�

– (QFRQWUDU ODV GLIHUHQFLDV HQWUH HO SUREOHPD DVRFLDGR DO FDVR UHFXSHUDGR \ OD QXHYD
VLWXDFLyQ�

– 7HQHU HVSHFLILFDGDV ODV FRQH[LRQHV HQWUH DVSHFWRV GH OD GHVFULSFLyQ GHO SUREOHPD \
DVSHFWRV GH OD VROXFLyQ�

/D IRUPD GH DFWXDU FRQVLVWH HQ HYDOXDU ODV GLIHUHQFLDV HQWUH ODV GHVFULSFLRQHV GH ORV
SUREOHPDV �HO SUHYLR R UHFXSHUDGR \ HO DFWXDO� \ XVDU ODV FRQH[LRQHV HVWDEOHFLGDV SDUD
LGHQWLILFDU TXp DVSHFWRV GH OD VROXFLyQ SUHYLD QHFHVLWDQ VHU PRGLILFDGRV� $PERV
SURFHVRV FRODERUDQ� SRU OR WDQWR� HQ OD ORFDOL]DFLyQ GH ORV DVSHFWRV D PRGLILFDU
DXQTXH FDGD XQR VH UHDOL]D HQ XQ PRPHQWR GLIHUHQWH GHO GHVDUUROOR GHO VLVWHPD GH
&%5� OD REWHQFLyQ GH ODV GLIHUHQFLDV VH UHDOL]D GXUDQWH HO XVR GHO VLVWHPD \ OD HVSHFL�
ILFDFLyQ GH ODV FRQH[LRQHV GHEH HVWDU KHFKD GH DQWHPDQR

• 8Q FDVR SDUWLFXODU GHO DQWHULRU RFXUUH FXDQGR ODV VROXFLRQHV \ ODV GHVFULSFLRQHV GH
ORV SUREOHPDV FRPSDUWHQ HOHPHQWRV� (QWRQFHV VH FRPSDUD GLUHFWDPHQWH OD VROXFLyQ
SURSXHVWD FRQ OD GHVFULSFLyQ GH OD QXHYD VLWXDFLyQ ORFDOL]DQGR LQFRQVLVWHQFLDV�

• 8WLOL]DFLyQ GH XQD OLVWD GH FRPSUREDFLyQ� (Q VLWXDFLRQHV HQ ODV TXH ODV GHVFULSFLRQHV
GH ORV SUREOHPDV GH ORV FDVRV VHDQ JUDQGHV −OR TXH KDFH TXH HO FiOFXOR GH ODV GLIH�
UHQFLDV HQWUH SUREOHPDV VHD LQHILFLHQWH \ HVWDEOHFHU ODV FRQH[LRQHV SXHGD OOHYDU PX�
FKR WLHPSR− R HQ ODV TXH VHD QHFHVDULR UHDOL]DU LQIHUHQFLDV FRPSOHMDV SDUD REWHQHU
ODV FDUDFWHUtVWLFDV TXH JXtHQ OD DGDSWDFLyQ� HO PHFDQLVPR DQWHULRU QR HV DSURSLDGR�

8QD OLVWD GH FRPSUREDFLyQ FRQWLHQH XQ FRQMXQWR GH SUXHEDV TXH SHUPLWHQ LGHQWLIL�
FDU SRVLEOHV VLWXDFLRQHV SUREOHPiWLFDV HVWiQGDUHV� &DGD SUXHED SHUPLWH LGHQWLILFDU
XQ DVSHFWR GH XQD VROXFLyQ TXH UHTXLHUH VHU PRGLILFDGR� \ DVRFLDGR D FDGD SUXHED
KD\ XQD DGDSWDFLyQ R XQ FRQMXQWR GH DGDSWDFLRQHV HVWiQGDU TXH VHUiQ DSOLFDGDV VL OD
SUXHED LQGLFD TXH OD VLWXDFLyQ SUREOHPiWLFD HVWi SUHVHQWH�

4.4.2 Tipos de adaptación 
(Q JHQHUDO� KD\ GRV WLSRV IXQGDPHQWDOHV GH DGDSWDFLyQ HQ &%5 TXH GHSHQGHQ GHO WLSR GH
VROXFLyQ DOPDFHQDGD HQ ORV FDVRV >.RORGQHU��@� >5LHVEHFN	6FKDQN��@ >:DWVRQ��@�

• $GDSWDFLyQ WUDQVIRUPDFLRQDO R HVWUXFWXUDO� $SOLFD RSHUDGRUHV R IyUPXODV GH DGDSWD�
FLyQ GLUHFWDPHQWH D OD VROXFLyQ DOPDFHQDGD HQ ORV FDVRV�
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• $GDSWDFLyQ GHULYDFLRQDO� 6H YXHOYH D DSOLFDU HO SURFHVR GH REWHQFLyQ GH OD VROXFLyQ
RULJLQDO� XWLOL]DQGR ODV QXHYDV FDUDFWHUtVWLFDV� SDUD REWHQHU XQD VROXFLyQ DO SUREOHPD
DFWXDO� 3DUD HOOR VH GHEHQ LQFOXLU WUD]DV GH UD]RQDPLHQWR TXH DOPDFHQHQ FRQRFLPLHQ�
WR VREUH HO SURFHVR GHULYDWLYR TXH FRQGXMR D OD VROXFLyQ�

(Q OD OLWHUDWXUD ²YHU� SRU HMHPSOR� >.RORGQHU��@ >5LHVEHFN	6FKDQN��@ >6P\WK	&XQ�
QLQJKDP��@ >:DWVRQ��@ >%HUJPDQQ	:LONH��@² VH GHVFULEHQ GLYHUVDV WpFQLFDV GH DGDSWDFLyQ
XWLOL]DGDV HQ VLVWHPDV GH &%5� (VWDV WpFQLFDV QR VRQ H[FOX\HQWHV� GH PDQHUD TXH HQ XQ
PLVPR VLVWHPD VH SXHGHQ LPSOHPHQWDU YDULDV� 'HVFULELPRV DOJXQDV GH HOODV�

• 5HLQVWDQFLDFLyQ� (VWD WpFQLFD VH XWLOL]D FXDQGR H[LVWHQ DWULEXWRV GHO SUREOHPD DFWXDO
FX\RV YDORUHV VRQ GLIHUHQWHV D ORV GHO SUREOHPD SUHYLR \ GLFKRV YDORUHV IRUPDQ SDUWH
GH OD VROXFLyQ� 8QD DGDSWDFLyQ PHGLDQWH UHLQVWDQFLDFLyQ FRQOOHYD UHDOL]DU�
– 8QD DEVWUDFFLyQ GHO PDUFR GHO SUREOHPD \ GH OD VROXFLyQ SUHYLRV �PHGLDQWH HO XVR
GH YDULDEOHV SDUD ORV GLIHUHQWHV DWULEXWRV��

– /DV FRUUHVSRQGHQFLDV HQWUH ORV DWULEXWRV GH ORV SUREOHPDV SUHYLR \ DFWXDO�
– 8QD LQVWDQFLDFLyQ GHO PDUFR GHO SUREOHPD \ GH OD VROXFLyQ SUHYLRV WHQLHQGR HQ
FXHQWD ODV FRUUHVSRQGHQFLDV HVWDEOHFLGDV�

(VWD WpFQLFD HV HPSOHDGD� SRU HMHPSOR� HQ HO VLVWHPD GH SODQLILFDFLyQ &+() >+DP�
PRQG��@ TXH VLUYH SDUD JHQHUDU UHFHWDV GH FRFLQD� &XDQGR &+() FUHD XQD UHFHWD GH
SROOR FRQ JXLVDQWHV D SDUWLU GH XQD UHFHWD GH WHUQHUD FRQ EUpFRO� XWLOL]DQGR UHLQVWDQ�
FLDFLyQ VXVWLWX\H OD WHUQHUD SRU HO SROOR \ HO EUpFRO SRU ORV JXLVDQWHV� (O SDSHO FDUQH
TXH RFXSD OD WHUQHUD HQ OD UHFHWD LQLFLDO SDVD D VHU RFXSDGR SRU HO SROOR \ HO SDSHO YHU�
GXUD TXH RFXSD HO EUpFRO HQ OD UHFHWD LQLFLDO HV RFXSDGR SRU ORV JXLVDQWHV HQ OD QXHYD
VROXFLyQ�� /RV QXHYRV YDORUHV DVRFLDGRV D ORV SDSHOHV VH XWLOL]DQ GLUHFWDPHQWH SDUD
OOHYDU D FDER OD VXVWLWXFLyQ�

• $MXVWH GH SDUiPHWURV� /D WpFQLFD GH DMXVWH GH SDUiPHWURV WLHQH VHQWLGR FXDQGR WDQWR
ORV SUREOHPDV FRPR ODV VROXFLRQHV WLHQHQ DWULEXWRV FRQ XQD FLHUWD HVFDOD GH YDORUHV�
&XDQGR� DWHQGLHQGR D ORV SDUiPHWURV R FDUDFWHUtVWLFDV� XQD QXHYD VLWXDFLyQ GLILHUH HQ
FLHUWR JUDGR GH XQD VLWXDFLyQ SUHYLD� OD WpFQLFD GH DMXVWH GH SDUiPHWURV FDPELD ORV
SDUiPHWURV QXPpULFRV� GH OD VROXFLyQ SUHYLD PHGLDQWH LQWHUSRODFLyQ GH YDORUHV� (O
DMXVWH GH SDUiPHWURV HV XQ SURFHVR FRPSXHVWR SRU GRV SDVRV� 3ULPHUR� VH FRPSDUDQ
ODV GHVFULSFLRQHV GHO SUREOHPD QXHYR \ GHO SUREOHPD RULJLQDO \ VH H[WUDHQ ODV GLIH�
UHQFLDV� (O VHJXQGR SDVR FRQVLVWH HQ DSOLFDU KHXUtVWLFDV GH DMXVWH HVSHFLDOL]DGR D OD
VROXFLyQ RULJLQDO SDUD REWHQHU OD QXHYD� 'LFKDV KHXUtVWLFDV FDSWXUDQ ODV UHODFLRQHV
HQWUH ORV SDUiPHWURV GH ORV SUREOHPDV \ ORV GH ODV VROXFLRQHV� \ WLHQHQ HO DVSHFWR GH
ODV UHJODV GH SURGXFFLyQ� 'H KHFKR� D PHQXGR VH LPSOHPHQWDQ FRPR WDOHV�

• %~VTXHGD ORFDO� (VWD WpFQLFD FRQVLVWH HQ EXVFDU� HQ XQD MHUDUTXtD WD[RQyPLFD GH
FRQFHSWRV GHO GRPLQLR ²SRU HMHPSOR� FRQRFLPLHQWR WHUPLQROyJLFR� XQ FRQFHSWR
FHUFDQR % D XQR GDGR $ TXH SXHGD VHUYLU FRPR VXVWLWXWR GH HVWH ~OWLPR� (Q VX IRU�
PD PiV VLPSOH� OD E~VTXHGD ORFDO DFFHGH D KHUPDQRV GHO HOHPHQWR DQWLJXR \ FRP�
SUXHED VL VLUYHQ� VL QR VLUYHQ� EXVFD HQWUH ORV SULPRV \ DVt VXFHVLYDPHQWH� +D\ TXH
WHQHU HQ FXHQWD TXH OD UHDOL]DFLyQ GH E~VTXHGDV ORFDOHV QR UHVWULQJLGDV SXHGH VHU LQ�
HILFLHQWH� OR TXH KDFH QHFHVDULR GLVSRQHU GH GLUHFWULFHV TXH FRQWUROHQ ODV VXELGDV \

� &+() KDFH XVR GH MHUDUTXtDV GH DEVWUDFFLyQ GRQGH VH HQFXHQWUDQ FODVLILFDGRV ORV YDORUHV� GH PDQHUD TXH ORV TXH MXHJDQ
XQ PLVPR SDSHO IXQFLRQDO HVWiQ SUy[LPRV HQ OD MHUDUTXtD� $Vt� SRU HMHPSOR� WHUQHUD \ SROOR HVWDUiQ SUy[LPRV�

� &XDQGR KDEODPRV GH SDUiPHWURV QXPpULFRV QRV UHIHULPRV QR VyOR D SDUiPHWURV FX\RV YDORUHV VRQ Q~PHURV VLQR WDPELpQ
D WLSRV HVFDODUHV \ HQXPHUDGRV�
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ORV GHVFHQVRV SRU OD MHUDUTXtD� 'LIHUHQWHV VLVWHPDV GH &%5 FXHQWDQ FRQ GLIHUHQWHV
JXtDV SDUD OD QDYHJDFLyQ SRU OD WD[RQRPtD R SDUD LQGLFDU KDVWD GyQGH OOHJDU�

• %~VTXHGD HVSHFLDOL]DGD� (Q HVWD WpFQLFD VH GDQ LQVWUXFFLRQHV VREUH FyPR EXVFDU� HQ
XQD MHUDUTXtD GH FRQFHSWRV GHO GRPLQLR� HO HOHPHQWR VXVWLWXWR TXH VH QHFHVLWD� 3DUD
HOOR VH XWLOL]DQ KHXUtVWLFDV GH E~VTXHGD HVSHFLDOL]DGD TXH VHxDODQ KDFLD SDUWHV GH OD
MHUDUTXtD GRQGH HV SUREDEOH TXH VH SXHGD HQFRQWUDU OR TXH VH EXVFD� /D E~VTXHGD
HVSHFLDOL]DGD VH XWLOL]y SRU HMHPSOR HQ HO VLVWHPD 6:$/( >.DVV��@�

• %~VTXHGD GH VXVWLWXWRV HQ YDULRV FDVRV� /D E~VTXHGD ORFDO HV DSURSLDGD FXDQGR HO
VXVWLWXWR VH SXHGH HQFRQWUDU HQ ODV SUR[LPLGDGHV GH DTXHOOR TXH KD\ TXH UHHPSOD]DU�
/D E~VTXHGD HVSHFLDOL]DGD HV DSURSLDGD SDUD ORFDOL]DU VXVWLWXWRV HQ OXJDUHV FRQFUHWRV
GH OD PHPRULD� 6LQ HPEDUJR� RWUD DSUR[LPDFLyQ −TXH VH KD XWLOL]y SRU HMHPSOR HQ HO
VLVWHPD &/$9,(5 >%DUOHWWD	+HQQHVV\��@− VH EDVD HQ REWHQHU ORV VXVWLWXWRV HQ
RWURV FDVRV� SRU OR TXH GHEH VHU SRVLEOH EXVFDU FDVRV TXH WHQJDQ SDUWHV VLPLODUHV D OD
SDUWH GH OD VROXFLyQ GH SDUWLGD TXH QHFHVLWD VHU DGDSWDGD�

• 5HSDUDFLyQ JXLDGD SRU PRGHOR� (VWH PpWRGR� HMHPSOLILFDGR HQ HO VLVWHPD &$6(<
>.RWRQ��@� XWLOL]D KHXUtVWLFDV EDVDGDV HQ PRGHORV FDXVDOHV GH XQ WLSR GH VLVWHPD R VL�
WXDFLyQ� 8QD YH] HYDOXDGDV ODV GLIHUHQFLDV FRQ UHVSHFWR DO PRGHOR \ FODVLILFDGDV SRU
WLSR� VH UHDOL]DQ ODV UHSDUDFLRQHV DVRFLDGDV FRQ FDGD GLIHUHQFLD� /DV KHXUtVWLFDV GH UH�
SDUDFLyQ JXLDGD SRU PRGHORV VRQ GH SURSyVLWR JHQHUDO \ VH EDVDQ HQ QXHVWUR FRQR�
FLPLHQWR VREUH FDXVDOLGDG� +D\ XQD DVRFLDGD FRQ FDGD WLSR GH FDPELR TXH XQR SXH�
GH UHDOL]DU HQ XQD H[SOLFDFLyQ FDXVDO�

• $GDSWDFLyQ MHUiUTXLFD� (VWD HVWUDWHJLD YD PiV DOOi GH VHU XQD SURSXHVWD GH DGDSWD�
FLyQ� DIHFWD D ODV GLVWLQWDV WDUHDV GHO FLFOR &%5� /RV FDVRV VH DOPDFHQDQ HQ YDULRV QL�
YHOHV GH DEVWUDFFLyQ \ OD DGDSWDFLyQ VH UHDOL]D VLJXLHQGR XQ HQIRTXH GHVFHQGHQWH�
SULPHUR OD VROXFLyQ VH DGDSWD DO PiV DOWR QLYHO GH DEVWUDFFLyQ �RPLWLHQGR ORV GHWDOOHV
PHQRV UHOHYDQWHV� \ OXHJR VH UHILQD SDVR D SDVR DxDGLHQGR ORV GHWDOOHV TXH IDOWDQ�
(MHPSORV GH VLVWHPDV TXH XVDQ HVWD HVWUDWHJLD VRQ 3$5,6 >%HUJPDQQ	:LONH��@ \ HO
HQIRTXH HVWUDWLILFDGR GHVFULWR HQ >%UDQWLQJ	$KD��@�

• /D DSUR[LPDFLyQ XWLOL]DGD HQ HO VLVWHPD 5(6<1�&%5 \ GHVFULWD HQ >/LH�
EHU	1DSROL��@ VH EDVD HQ OD GHWHUPLQDFLyQ GH ORV FDPLQRV GH VLPLOLWXG HQWUH HO FDVR
FRQVXOWD \ HO FDVR UHFXSHUDGR VREUH OD MHUDUTXtD GH DEVWUDFFLyQ� \ HQ EDVDU HO SURFHVR
GH DGDSWDFLyQ HQ GLFKR FDPLQR GH VLPLOLWXG� 'DGR XQ SUREOHPD REMHWLYR �WDUJHW� VH
EXVFDUi HQ OD MHUDUTXtD XQ FDVR �VRXUFH� FX\R tQGLFH �LG[� VXEVXPD DO GHO SUREOHPD RE�
MHWLYR� (VWH SURFHVR GHYXHOYH XQ FDPLQR GH VLPLOLWXG� 6,0�VRXUFH� WDUJHW� 6RXUFH ⊆
LG[�VRXUFH� ⊇ LG[�WDUJHW�� (O SURFHVR GH DGDSWDFLyQ XWLOL]D HVWH FDPLQR SDUD FRQVWUXLU
XQD VROXFLyQ SDUD HO SUREOHPD REMHWLYR �EDVDGD HQ ODV GLIHUHQFLDV FRQ HO SUREOHPD
IXHQWH�� 8WLOL]D RSHUDFLRQHV GH JHQHUDOL]DFLyQ \ HVSHFLDOL]DFLyQ� (O SULPHU SDVR GH DGDSWD�
FLyQ FRUUHVSRQGH D OD UHODFLyQ 6RXUFH⊆LG[�VRXUFH� \ FRQVLVWH HQ FRQVWUXLU XQD JHQHUDOL]D�
FLyQ GH 6RO�VRXUFH� UHVXOWDQGR HQ 6RO�LG[�VRXUFH��� (O VHJXQGR SDVR GH DGDSWDFLyQ FR�
UUHVSRQGH D OD UHODFLyQ LG[�VRXUFH�⊇LG[�WDUJHW� \ FRQVLVWH HQ OD FRQVWUXFFLyQ GH XQD HVSH�
FLDOL]DFLyQ GH 6RO�LG[�VRXUFH�� UHVXOWDQGR HQ 6RO�LG[�WDUJHW��� &XDQGR IDOOD OD FODVLILFDFLyQ
DQWHULRU VH OOHYD D FDER OD FODVLILFDFLyQ DSUR[LPDGD� FX\R REMHWLYR HV HQFRQWUDU HO FDVR TXH
SXHGD VHU PiV IiFLOPHQWH WUDQVIRUPDGR� HV GHFLU� HO FDVR SDUD HO TXH HO FRVWH GH
DGDSWDFLyQ GH VX VROXFLyQ D OD QXHYD VLWXDFLyQ HV HO PHQRU�

• /D DGDSWDFLyQ EDVDGD HQ FDVRV� TXH \D KHPRV FRPHQWDGR� HV XQD OtQHD GH WUDEDMR UH�
FLHQWH TXH SURSRQH HO XVR GH &%5 SDUD UHVROYHU HO SURSLR SURFHVR GH DGDSWDFLyQ GH
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FDVRV� (VWD DSUR[LPDFLyQ� HMHPSOLILFDGD SRU HO VLVWHPD ',$/ >/HDNH HW DO� ��@ >/HDNH
HW DO� ��D@� VXSRQH XQ PRGHOR GH DGDSWDFLyQ FRQ XQ QLYHO DOWR GH LQWHUYHQFLyQ GHO
XVXDULR� HV GHFLU� HV DGHFXDGR SDUD VLVWHPDV PDQHMDGRV SRU XVXDULRV H[SHUWRV� $Vt� VL
HO VLVWHPD QR WLHQH FRQRFLPLHQWR VXILFLHQWH SDUD DGDSWDU XQD VROXFLyQ� VROLFLWD OD
D\XGD GHO XVXDULR TXH UHDOL]D OD DGDSWDFLyQ PDQXDOPHQWH� (O VLVWHPD REVHUYD ODV PRGL�
ILFDFLRQHV \ HQ EDVH D HOODV GHILQH XQ ´FDVR GH DGDSWDFLyQµ� 'H HVWD IRUPD� HQ SURFH�
VRV GH DGDSWDFLyQ IXWXURV� DQWHV GH SHGLU OD D\XGD GHO XVXDULR� LQWHQWD UHFXSHUDU FD�
VRV GH DGDSWDFLyQ DQWHULRUHV \ DSOLFDUORV�

4.5 Revisión  
6yOR XQD PLQRUtD GH ORV VLVWHPDV GH &%5 LPSOHPHQWDQ HO SURFHVR GH UHYLVLyQ� 6L OD VROXFLyQ
JHQHUDGD HQ ODV IDVHV DQWHULRUHV QR HV FRUUHFWD� D~Q DVt VH SXHGH ´DSUHQGHU GH ORV HUURUHVµ \
UHSDUDUOD� (V GHFLU� OD UHSDUDFLyQ GH XQD VROXFLyQ HV XQD DGDSWDFLyQ OOHYDGD D FDER FXDQGR VH
VDEH TXH OD VROXFLyQ QR HV YiOLGD� /D UHYLVLyQ FRQVWD GH XQD IDVH GH HYDOXDFLyQ GH OD VROXFLyQ
VHJXLGD GH OD UHSDUDFLyQ GH ORV HUURUHV�

3RU OR WDQWR� HQ SULPHU OXJDU� KD\ TXH WHQHU FDSDFLGDG SDUD HYDOXDU OD FRUUHFFLyQ GH ODV VR�
OXFLRQHV� \D VHD SRUTXH OD VROXFLyQ VH SXHGD SUREDU GH DOJXQD IRUPD� SRU HMHPSOR DSOLFiQGROD
HQ HO VLVWHPD UHDO R HQ DOJ~Q WLSR GH PRGHOR� R SRUTXH XQ DJHQWH H[WHUQR DO VLVWHPD �HO XVXD�
ULR� OD VHxDOH FRPR FRUUHFWD R HUUyQHD�

8QD YH] HYDOXDGD OD VROXFLyQ� VL pVWD QR HV YiOLGD� VH SDVD D OD IDVH GH UHSDUDFLyQ� /D HYD�
OXDFLyQ GH OD VROXFLyQ QRUPDOPHQWH KDFH TXH VH GLVSRQJD GH PiV LQIRUPDFLyQ VREUH OD UD]yQ
SRU OD TXH QR IXQFLRQD GH OD TXH VH GLVSRQtD SDUD OOHYDU D FDER OD DGDSWDFLyQ� SRUTXH HQ RWUR
FDVR QR VH JHQHUDUtD XQD VROXFLyQ HUUyQHD� 3RU HOOR VH SXHGH OOHYDU D FDER OD UHSDUDFLyQ XWLOL�
]DQGR PiV� \ PHMRUHV� KHXUtVWLFDV \ PpWRGRV� TXH VRQ DSOLFDEOHV HQ OD IDVH GH UHYLVLyQ SHUR
QR OR HUDQ HQ OD GH DGDSWDFLyQ� (O SULPHU SDVR GHQWUR GH OD UHSDUDFLyQ VXHOH FRQVLVWLU HQ OD
LGHQWLILFDFLyQ GH ORV HUURUHV SDUD HQ OD PRGLILFDFLyQ GH OD VROXFLyQ GH PRGR TXH ORV IDOORV QR
YXHOYDQ D RFXUULU�

4.6 Aprendizaje 
6HJ~Q OD GHILQLFLyQ GH '� $KD >$KD��@� XQ DOJRULWPR GH DSUHQGL]DMH HQ FXDOTXLHU FRQWH[WR HV
XQ DOJRULWPR TXH OOHYD D XQD PHMRUD GHO UHQGLPLHQWR D OR ODUJR GHO WLHPSR� (O WpUPLQR DSUHQ�
GL]DMH HQ ,$ HV D PHQXGR VLQyQLPR GH JHQHUDOL]DFLyQ� SULQFLSDOPHQWH D WUDYpV GH WpFQLFDV
LQGXFWLYDV� (O XVR GH WpFQLFDV GH ,$ SDUD DSUHQGHU FRQRFLPLHQWR GH LQGH[DFLyQ \ GH DGDSWD�
FLyQ D SDUWLU GH OD ELEOLRWHFD GH FDVRV VH EDVD HQ HO FRQWHQLGR GH OD EDVH GH FDVRV \ QR UHTXLH�
UH XQD FRPSUHQVLyQ SUHYLD GHO GRPLQLR�

$GHPiV GH XQ SDUDGLJPD GH UHVROXFLyQ GH SUREOHPDV� HO &%5 HV XQ SDUDGLJPD GH DSUHQ�
GL]DMH PiTXLQD� 3RU XQ ODGR LQGXFLHQGR JHQHUDOL]DFLRQHV EDVDGDV HQ ODV VLPLOLWXGHV GHWHFWD�
GDV HQWUH ORV FDVRV \ SULQFLSDOPHQWH DFXPXODQGR FDVRV TXH VHUiQ XWLOL]DGRV HQ SURFHVRV GH
UHVROXFLyQ SRVWHULRUHV� 'H HVWD IRUPD� FRQ HO WLHPSR XQ VLVWHPD &%5 PHMRUD VX FDSDFLGDG GH
UHVROXFLyQ GH SUREOHPDV�

(O SULPHU SUREOHPD TXH GHEH WUDWDU HO SURFHVR GH DSUHQGL]DMH HV GHFLGLU TXp FDVRV VH
DSUHQGHQ� /D HILFLHQFLD GH XQ VLVWHPD &%5 VH SXHGH GHJUDGDU FXDQGR HO Q~PHUR GH FDVRV
FUHFH H[FHVLYDPHQWH \� SRU OR WDQWR� VH GHEH HYLWDU LQFOXLU FDVRV TXH QR DSRUWHQ LQIRUPDFLyQ
QXHYD DO VLVWHPD� $GHPiV� HQ DOJXQDV DSUR[LPDFLRQHV VH LQFOX\HQ PHFDQLVPRV GH ROYLGR GH
FDVRV QR ~WLOHV SDUD HO VLVWHPD� (O UDQJR GH SRVLELOLGDGHV YD GHVGH ORV VLVWHPDV TXH� HVWXGLDQ�



&DStWXOR �� (O UD]RQDPLHQWR EDVDGR HQ FDVRV

� �� �

GR OD EDVH GH FDVRV GH IRUPD DXWyQRPD� GHFLGHQ TXp FDVRV LQFOXLU KDVWD ORV TXH GHOHJDQ HVWD
UHVSRQVDELOLGDG HQ HO XVXDULR�

/D VHJXQGD FXHVWLyQ UHODFLRQDGD FRQ HO DSUHQGL]DMH HV OD TXH VH UHILHUH D OD RUJDQL]DFLyQ
GH OD HVWUXFWXUD GH FDVRV� 'HSHQGLHQGR GH OD FRPSOHMLGDG GH OD HVWUXFWXUD XWLOL]DGD� HVWH SUR�
FHVR SXHGH VHU PiV R PHQRV VRILVWLFDGR� 3RU HMHPSOR� VL OD RUJDQL]DFLyQ HV OLQHDO EDVWDUi FRQ
DxDGLU XQ QXHYR HOHPHQWR D OD OLVWD� VL OD HVWUXFWXUD VH LQGXFH D SDUWLU GH ORV FDVRV� VHUi QHFH�
VDULR UHFRPSXWDU SHULyGLFDPHQWH OD HVWUXFWXUD GH LQGH[DFLyQ� \ HQ ORV PRGHORV PiV FRPSOH�
MRV GRQGH VH UHSUHVHQWDQ JHQHUDOL]DFLRQHV GH ORV FDVRV� HV QHFHVDULR DSOLFDU WpFQLFDV GH
DSUHQGL]DMH PiV VRILVWLFDGDV�

/RV WUDEDMRV DFHUFD GHO PDQWHQLPLHQWR GH OD EDVH GH FDVRV LQFOX\HQ WpFQLFDV SDUD LGHQWLIL�
FDU FDVRV SRFR XWLOL]DGRV \ TXH SRU OR WDQWR SXHGH LQWHUHVDU HOLPLQDU X ROYLGDU� DVt FRPR FD�
VRV GHIHFWXRVRV R UHGXQGDQWHV TXH SHUMXGLFDQ D OD HIHFWLYLGDG GHO FLFOR &%5� (Q FRQFUHWR�
HVWDV WpFQLFDV WUDWDQ GH VROXFLRQDU HO SUREOHPD GH OD XWLOLGDG >6P\WK	.HDQH��@ TXH RFXUUH
FXDQGR HO FRVWH GH EXVFDU HO FRQRFLPLHQWR HV PD\RU TXH HO EHQHILFLR REWHQLGR DO XWLOL]DUOR�

&RPR SDUDGLJPD GH DSUHQGL]DMH� HO &%5 VH HQPDUFD GHQWUR GHO DSUHQGL]DMH SHUH]RVR �OD]\
OHDUQLQJ�� SDUD HO TXH VH KDQ XWLOL]DGR QRPEUHV FRPR DOJRULWPRV EDVDGRV HQ PHPRULD� HQ
LQVWDQFLDV� HQ HMHPSODUHV� HQ FDVRV R HQ OD H[SHULHQFLD >$KD��@� /D SULQFLSDO FDUDFWHUtVWLFD GH
ORV DOJRULWPRV GH DSUHQGL]DMH SHUH]RVR SXURV HV TXH UHWUDVDQ HO SURFHVDPLHQWR KDVWD TXH KD\
XQD SHWLFLyQ GH LQIRUPDFLyQ� GH IRUPD TXH DOPDFHQDQ ORV GDWRV GH HQWUDGD \ UHVSRQGHQ D
XQD SHWLFLyQ GH LQIRUPDFLyQ �R UHVXHOYHQ XQ SUREOHPD� FRPELQDQGR HO FRQRFLPLHQWR GH
DOPDFHQDGR HQ GDWRV DOPDFHQDGRV �GDWRV GH HQWUHQDPLHQWR��

(Q FRQWUDSRVLFLyQ ORV DOJRULWPRV ´LPSDFLHQWHVµ �HDJHU� FRPSLODQ ORV GDWRV GH HQWUDGD SDUD
SURGXFLU GHVFULSFLRQHV LQWHQVLRQDOHV GH ORV FRQFHSWRV UHSUHVHQWDGDV PHGLDQWH UHJODV� iUEROHV
GH GHFLVLyQ R UHGHV QHXURQDOHV� (Q HVWH JUXSR VH HQFXHQWUDQ ORV DOJRULWPRV LQGXFWLYRV TXH
GHVFDUWDQ ORV GDWRV GH HQWUDGD \ JHQHUDQ ODV UHVSXHVWDV D XQD SHWLFLyQ GH LQIRUPDFLyQ XWLOL�
]DQGR OD GHVFULSFLyQ LQGXFLGD D SULRUL�

&%5 FRPR SDUDGLJPD GH DSUHQGL]DMH WLHQH PXFKDV YHQWDMDV�
• 3URSRUFLRQD PHMRUDV GH UHQGLPLHQWR� UD]RQDPLHQWR PiV UiSLGR TXH GHVGH FHUR� FD�

SDFLGDG GH DQWLFLSDU \ HYLWDU HUURUHV SDVDGRV� FDSDFLGDG GH FHQWUDUVH SULPHUR HQ ODV
SDUWHV PiV LPSRUWDQWHV GH XQ SUREOHPD�

• (O DSUHQGL]DMH HV VLPSOH \D TXH QR UHTXLHUH XQD FRPSUHQVLyQ SURIXQGD GHO GRPLQLR�
• /RV FDVRV LQGLYLGXDOHV R VXV JHQHUDOL]DFLRQHV SXHGHQ VHUYLU FRPR H[SOLFDFLRQHV TXH

VRQ WULYLDOHV GH JHQHUDU�
• &%5 HV HVFDODEOH� (O PD\RU FXHOOR GH ERWHOOD HVWi HQ OD HOHFFLyQ GH ORV PHMRUHV FDVRV

SDUD UD]RQDU� (VWR HV SRWHQFLDOPHQWH XQ SUREOHPD GH E~VTXHGD PDVLYD TXH VH PDQH�
MD JUDFLDV D OD LQGH[DFLyQ R DO XVR GH LPSOHPHQWDFLRQHV SDUDOHODV�

• (O FXHOOR GH ERWHOOD GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR HV PXFKR PHQRU SDUD &%5
TXH SDUD RWURV PpWRGRV GH DSUHQGL]DMH� TXH HQ JHQHUDO� QHFHVLWDQ GLVSRQHU GH PXFKD
FDQWLGDG GH FRQRFLPLHQWR DQWHV GH TXH ORV SURFHVRV GH DSUHQGL]DMH VHDQ ~WLOHV�

5. Herramientas y aplicaciones CBR 
(O &%5 VH KD XWLOL]DGR GH PDQHUD VDWLVIDFWRULD HQ PXFKDV DSOLFDFLRQHV WDQWR LQGXVWULDOHV
FRPR DFDGpPLFDV� (Q OD VLWXDFLyQ DFWXDO HO UHWR FRQVLVWH HQ IRUPDOL]DU HO WLSR GH UD]RQDPLHQ�
WR GH HVWDV DSOLFDFLRQHV� SDUD VHU FDSDFHV GH GHILQLU PHWRGRORJtDV \ KHUUDPLHQWDV VRIWZDUH
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TXH DVLVWDQ GXUDQWH HO DQiOLVLV� GLVHxR H LPSOHPHQWDFLyQ GH QXHYDV DSOLFDFLRQHV &%5� (Q HVWD
OtQHD VH HQFXHQWUD HO WUDEDMR GHVDUUROODGR HQ HVWD WHVLV�

(Q ORV ~OWLPRV DxRV OD FRPXQLGDG GH &%5 KD KHFKR KLQFDSLp HQ OD FDUHQFLD GH XQD PHWR�
GRORJtD FRPSOHWD GH GLVHxR H LPSOHPHQWDFLyQ GH VLVWHPDV &%5� TXH GLVSRQJD GH XQ PRGHOR
H[SOtFLWR GHO SURFHVR GH UD]RQDPLHQWR� \ HVWi KDFLHQGR HVIXHU]RV HQ HVWD OtQHD� &RPR SULPHU
SDVR KDFLD XQD PHWRGRORJtD &%5� HQ &%5�3(% �&%5�3URGXFW ([SHULHQFH %DVH�� VH DOPDFHQDQ
FDVRV GH H[SHULHQFLD HQ HO GHVDUUROOR GH VLVWHPDV &%5� \ VH GHILQH XQ YRFDEXODULR GH QDWXUD�
OH]D GHVFULSWLYD SDUD UHSUHVHQWDU HVWRV FDVRV GH H[SHULHQFLD� TXH HV DGHFXDGR SDUD GHVFULSFLR�
QHV VXSHUILFLDOHV SHUR UHVXOWD OLPLWDGR SDUD GHVFULSFLRQHV FRPSOHWDV \ FRPSOHMDV GH VLVWHPDV
&%5� 3RU WDQWR� XQ VHJXQGR SDVR KDFtD XQD PHWRGRORJtD &%5 FRQVLVWH HQ GHVDUUROODU XQ
YRFDEXODULR PiV ULFR TXH QRV SHUPLWD GHVFULELU GLVHxRV GH VLVWHPDV &%5� (O GHVDUUROOR GH
XQD RQWRORJtD WHUPLQROyJLFD FRPR &%52QWR VH HQFXHQWUD� PRGHVWDPHQWH HQ HO HVWDGR DF�
WXDO� HQ HVWD OtQHD GH WUDEDMR HQ OD TXH WDPELpQ HQPDUFDPRV WUDEDMRV FRPR OD DUTXLWHFWXUD
$%& >3OD]D	$UFRV��@ R HO PDUFR FRQFHSWXDO SDUD GHVFULELU VLVWHPDV &%5 EDVDGR HQ FRQWH�
QHGRUHV GH FRQRFLPLHQWR −NQRZOHGJH FRQWDLQHUV >5LFKWHU��@� (VWDPRV GH DFXHUGR FRQ OD RSL�
QLyQ H[SUHVDGD HQ >3OD]D	$UFRV��@ VHJ~Q OD FXDO XQD PHWRGRORJtD UHDO SDUD HO GHVDUUROOR GH
VLVWHPDV &%5 QHFHVLWD DSRUWDFLRQHV WDQWR GH XQ VHFWRU GH OD FRPXQLGDG PiV WHyULFR TXH
GHVDUUROOH� UHILQH \ YHULILTXH XQ OHQJXDMH \ YRFDEXODULR GHVFULSWLYR� FRPR GH XQ VHFWRU PiV
HPStULFR TXH DSOLTXH ORV UHVXOWDGRV WHyULFRV D VLVWHPDV UHDOHV \ UHDOLPHQWH ORV FRQFHSWRV
WHyULFRV WDQWR SDUD DFHSWDUORV� PHMRUDUORV R UHFKD]DUORV�

$FWXDOPHQWH H[LVWHQ YDULDV KHUUDPLHQWDV FRPHUFLDOHV \ DFDGpPLFDV TXH IDFLOLWDQ HO GHVD�
UUROOR GH DSOLFDFLRQHV &%5� FDGD KHUUDPLHQWD SURSRUFLRQD FLHUWDV IXQFLRQDOLGDGHV HVSHFtILFDV
\ VHUi DGHFXDGD R QR� VHJ~Q ORV UHTXLVLWRV GH OD DSOLFDFLyQ &%5 D GHVDUUROODU� (VWDV KHUUD�
PLHQWDV −HQWRUQRV LQWHJUDGRV SDUD GHVDUUROODU DSOLFDFLRQHV &%5− R VKHOOV &%5� GDQ VRSRUWH D
ORV SURFHVRV &%5 LQFRUSRUDQGR PHFDQLVPRV WtSLFRV SDUD UHSUHVHQWDU� LQGH[DU� UHFXSHUDU�
DGDSWDU� UHYLVDU \ DSUHQGHU FDVRV� (O REMHWLYR GH ORV VKHOOV &%5 HV� SRU WDQWR� SURYHHU GH PH�
FDQLVPRV JHQHUDOHV TXH SXHGDQ DSOLFDUVH D ORV SURFHVRV FRQFUHWRV TXH ODV DSOLFDFLRQHV &%5
XVDQ� (Q HO FDVR LGHDO� XQ HQWRUQR GH GHVDUUROOR GH DSOLFDFLRQHV &%5 GDUi VRSRUWH DO FLFOR
&%5 FRPSOHWR� DXQTXH HV IUHFXHQWH TXH HQWRUQRV FRPHUFLDOHV SURSRUFLRQHQ ~QLFDPHQWH
PHFDQLVPRV GH LQGH[DFLyQ� SRU HMHPSOR EDVDGRV HQ iUEROHV GH GHFLVLyQ� GH VLPLOLWXG� FRPR
PpWULFDV EDVDGDV HQ GLVWDQFLD� \ DOJ~Q PHFDQLVPR VLPSOH GH DGDSWDFLyQ \ DSUHQGL]DMH� 6yOR
DOJXQDV KHUUDPLHQWDV RIUHFHQ PHFDQLVPRV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR JHQHUDO GHO
GRPLQLR \ SURFHVRV FRPSOHMRV TXH OR XWLOLFHQ� 'H OR DQWHULRU VH GHGXFH TXH QR WRGDV ODV
KHUUDPLHQWDV GH GHVDUUROOR VRQ DGHFXDGDV SDUD WRGRV ORV WLSRV GH DSOLFDFLRQHV &%5 \ OD HOHF�
FLyQ GH OD PiV DGHFXDGD GHSHQGH SULQFLSDOPHQWH GH OD FRPSOHMLGDG UHTXHULGD SDUD ORV FDVRV \
GHO Q~PHUR GH FDVRV TXH VH SXHGH PDQHMDU DVt FRPR GHO FRQRFLPLHQWR DGLFLRQDO GLVSRQLEOH
VREUH HO GRPLQLR \ VX XVR HVSHUDGR SRU SDUWH GH ORV SURFHVRV�

5.1 Herramientas CBR 
(VWH DSDUWDGR UHYLVD EUHYHPHQWH DOJXQDV KHUUDPLHQWDV &%5� (O OHFWRU LQWHUHVDGR SXHGH FRQ�
VXOWDU >$OWKRII HW DO� ��@ \ >:DWVRQ��@ GRQGH VH RIUHFHQ VHQGRV UHV~PHQHV FRPSDUDWLYRV GH
pVWDV \ RWUDV KHUUDPLHQWDV &%5�

(QWUH ODV KHUUDPLHQWDV FRPHUFLDOHV PiV SRSXODUHV VH HQFXHQWUD &%5�:RUNV �SUHYLDPHQ�
WH 6��&DVH�� GH OD HPSUHVD WHF,QQR TXH VH GLVHxy FRPR XQ HQWRUQR GH GHVDUUROOR GH DSOLFD�
FLRQHV &%5� 3UHVHQWD LQWHUIDFHV GH XVXDULR GH IiFLO PDQHMR \ XWLOL]D XQD DSUR[LPDFLyQ RULHQ�

� KWWS���ZZZ�LHVH�IKJ�GH�&RPSHWHQFHV�43(�4(�&%5�3(%�KWPO �.�' $OWKRII \ 0� 5LFKWHU�



&DStWXOR �� (O UD]RQDPLHQWR EDVDGR HQ FDVRV

� �� �

WDGD D REMHWRV SDUD OD UHSUHVHQWDFLyQ GH FRQRFLPLHQWR WHUPLQROyJLFR VREUH HO GRPLQLR \ GH
ORV FDVRV� &%5�:RUNV SHUPLWH UHSUHVHQWDU FDVRV HVWUXFWXUDGRV� RIUHFH PHGLGDV GH VLPLOLWXG
SUHGHILQLGDV H LQFOX\H HGLWRUHV TXH SHUPLWHQ GHILQLU GH PDQHUD LQWXLWLYD� PHGLGDV GH VLPLOLWXG
HVWUXFWXUDGDV� 2IUHFH PHFDQLVPRV GH DGDSWDFLyQ VLPSOHV EDVDGRV HQ OD GHILQLFLyQ PDQXDO GH
UHJODV GH DGDSWDFLyQ GHO WLSR ´VL FRQGLFLyQ HQWRQFHV DFFLRQHVµ >%HUJPDQQ	:LONH��@� &%5�:RUNV
VH KD XWLOL]DGR SDUD HO GHVDUUROOR GH GLVWLQWRV WLSRV GH DSOLFDFLRQHV &%5� SULQFLSDOPHQWH GH
FRPHUFLR HOHFWUyQLFR� 'D VRSRUWH DO GHVDUUROOR GH VLVWHPDV GH FODVLILFDFLyQ \ JHVWLRQD HILFLHQ�
WHPHQWH ODV EDVHV GH FDVRV JUDQGHV DXQTXH XVD XQ DOJRULWPR GH UHFXSHUDFLyQ H[KDXVWLYD�

.�FRPPHUFH �SUHYLDPHQWH &%5�� &%5 ([SUHVV \ &DVH3RLQW� SHUWHQHFH D OD HPSUHVD ,Q�
IHUHQFH &RUSRUDWLRQ� (V XQD IDPLOLD GH SURGXFWRV FRQ JUDQ p[LWR TXH GRPLQD HO VHFWRU GH ODV
DSOLFDFLRQHV GH VRSRUWH SDUD FOLHQWHV� 1R VRSRUWD UHSUHVHQWDFLyQ HVWUXFWXUDGD GH FDVRV� DXQ�
TXH SHUPLWH DVRFLDU LQIRUPDFLyQ DGLFLRQDO D ORV FDVRV� SRU HMHPSOR� VRQLGRV� JUiILFRV \ Yt�
GHRV� 1R JHVWLRQD ELHQ FDVRV FRQ PXFKRV YDORUHV GHVFRQRFLGRV \ QR SHUPLWH UHSUHVHQWDU
FRQRFLPLHQWR JHQHUDO VREUH HO GRPLQLR� (O VLVWHPD SURSRUFLRQD SURFHVRV GH UHFXSHUDFLyQ
PX\ UiSLGRV �QHDUHVW QHLJKERU FRQ HVWUXFWXUDV GH LQGH[DFLyQ� \ SHUPLWH PDQHMDU JUDQGHV FDQWL�
GDGHV GH FDVRV GH PDQHUD HILFLHQWH� ([LVWH XQ PRGR GH PDQWHQLPLHQWR HQ HO TXH VH SHUPLWH
PRGLILFDU OD PHGLGD GH VLPLOLWXG �DXQTXH FRQ SRFD H[SUHVLYLGDG� \ DMXVWDU ORV YHFWRUHV GH
SHVRV SDUD H[SUHVDU SUHIHUHQFLDV� (O VLVWHPD HPSOHD PHFDQLVPRV GH DSUHQGL]DMH SDUD LQFRU�
SRUDU FDVRV DXQTXH QR HPSOHD WpFQLFDV GH DGDSWDFLyQ QL UHYLVLyQ�

(O PRWRU &%5 GH OD KHUUDPLHQWD .$7( GH OD HPSUHVD .DLGDUD �DQWHV $FNQR6RIW�� XVD UH�
FXSHUDFLyQ PHGLDQWH XQ DOJRULWPR QHDUHVW QHLJKERU HQ HO TXH OD PHGLGD GH VLPLOLWXG \ ORV SHVRV
UHODWLYRV GH ORV GHVFULSWRUHV SXHGHQ SHUVRQDOL]DUVH SDUD DMXVWDUVH D ODV QHFHVLGDGHV GH FDGD
DSOLFDFLyQ HVSHFtILFD� .$7( KDFH XQ XVR FRPELQDGR GH QHDUHVW QHLJERXU FRQ XQ SURFHVR GH
LQGXFFLyQ GLQiPLFD� HQ HO TXH SDUD FDGD FRQVXOWD VH JHQHUDQ SUHJXQWDV TXH VH SODQWHDQ DO
XVXDULR� TXH SHUPLWHQ GLVFULPLQDU HQWUH ORV FDVRV GH OD EDVH GH FDVRV� $GHPiV� VX PyGXOR GH
GDWD PLQLQJ H[WUDH FRQRFLPLHQWR TXH HVWi RFXOWR HQ ORV GDWRV� FRQVWUX\HQGR DXWRPiWLFDPHQWH
iUEROHV GH GHFLVLyQ D SDUWLU GH ORV FDVRV�

5H0LQG GH &RJQLWLYH 6\VWHPV ,QF�� HVWi GLVSRQLEOH HQ GRV IRUPDWRV� &RPR XQD ELEOLRWH�
FD & SDUD VHU LQFOXLGD HQ RWUDV DSOLFDFLRQHV \ FRPR XQ HQWRUQR FRPSOHWR GH GHVDUUROOR� 5H�
0LQG QR VRSRUWD UHSUHVHQWDFLyQ HVWUXFWXUDGD GH FDVRV \ XVD XQ SURFHVR GH LQGXFFLyQ TXH QR
WUDEDMD FRUUHFWDPHQWH FRQ FDVRV TXH WHQJDQ PXFKRV YDORUHV QXORV� (Q FXDQWR D OD UHFXSHUD�
FLyQ� XQD FXDOLGDG GH 5H0LQG HV TXH RIUHFH PpWRGRV GLVWLQWRV TXH VRQ DOWHUQDWLYRV� 3RU
HMHPSOR� DOJRULWPRV QHDUHVW QHLJKERU� GRV WLSRV GH LQGXFFLyQ −VLPSOH \ JXLDGD SRU FRQRFLPLHQ�
WR− SDUD FRQVWUXLU iUEROHV GH GHFLVLyQ \ UHFXSHUDFLyQ EDVDGD HQ SODQWLOODV �FRQVXOWDV WUDGLFLR�
QDOHV D EDVHV GH GDWRV�� 5H0LQG VRSRUWD DGDSWDFLyQ XVDQGR IyUPXODV \ SHUPLWH DSUHQGL]DMH
GH FDVRV� 8WLOL]D FRQRFLPLHQWR JHQHUDO DGTXLULGR GH H[SHUWRV SDUD PHMRUDU ORV SURFHVRV GH
LQGH[DFLyQ� UHFXSHUDFLyQ� YDORUDFLyQ GH OD VLPLOLWXG HQWUH FDVRV \ DGDSWDFLyQ� $GHPiV 5H�
0LQG HV FDSD] GH H[SOLFDU SRU TXp ORV FDVRV KDQ VLGR UHFXSHUDGRV�

5H&DOO GH ,VRIW HV XQD KHUUDPLHQWD� FRGLILFDGD HQ &��� TXH RIUHFH XQD FRPELQDFLyQ GH
UHFXSHUDFLyQ FRQ QHDUHVW QHLJKERU H LQGXFFLyQ� 5H&DOO XWLOL]D UHSUHVHQWDFLyQ GH FDVRV RULHQWDGD
D REMHWRV TXH SHUPLWH OD UHSUHVHQWDFLyQ GH FRQRFLPLHQWR HVWUXFWXUDGR VREUH HO GRPLQLR�
FDVRV LQFRPSOHWRV \ FRQRFLPLHQWR LQFLHUWR� 3HUPLWH LQWHUFDPELR GH LQIRUPDFLyQ FRQ DSOLFD�
FLRQHV H[WHUQDV� HQ SDUWLFXODU FRQ EDVHV GH GDWRV� 5H&DOO SURSRUFLRQD PHFDQLVPRV GH LQ�
GH[DFLyQ MHUiUTXLFRV TXH VRQ XWLOL]DGRV SDUD RUJDQL]DU OD EDVH GH FDVRV \ SDUD UHFXSHUDU FDVRV
GH PDQHUD HILFLHQWH� ,QFOX\H GLVWLQWRV PpWRGRV SDUD DQDOL]DU� RUJDQL]DU \ VHOHFFLRQDU tQGLFHV
HQ XQD EDVH GH FDVRV GH PDQHUD DXWRPiWLFD EDViQGRVH HQ WpFQLFDV LQGXFWLYDV� (O VRIWZDUH GH
5H&DOO LQFOX\H HGLWRUHV JUiILFRV HVSHFLDOL]DGRV SDUD GHILQLU REMHWRV� UHODFLRQHV HQWUH HOORV�
WD[RQRPtDV \ UHJODV GH DGDSWDFLyQ� 5H&DOO VRSRUWD XQ PHFDQLVPR GH DGDSWDFLyQ SRU GHIHFWR
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EDVDGR HQ YRWDFLRQHV \ HO XVR GH UHJODV GH DGDSWDFLyQ GHILQLGDV SRU HO XVXDULR� $GHPiV VH
SXHGHQ XVDU OODPDGDV H[WHUQDV D IXQFLRQHV �&��� SDUD REWHQHU SURFHVRV PiV FRPSOHMRV�

(67((0 GH (VWHHP 6RIWZDUH ,QF�� VRSRUWD DSOLFDFLRQHV TXH DFFHGHQ D P~OWLSOHV EDVHV
GH FDVRV� XQD UHSUHVHQWDFLyQ FRPSOHMD GH FDVRV PHGLDQWH HVWUXFWXUDV DQLGDGDV �XQ FDVR SXH�
GH VHU SDUWH GH RWUR FDVR�� TXH SHUPLWHQ DVRFLDU LQIRUPDFLyQ PXOWLPHGLD� 5HVSHFWR D OD UHFX�
SHUDFLyQ� (67((0 VRSRUWD YDULRV PpWRGRV HVWiQGDU GH YDORUDFLyQ GH VLPLOLWXG �XVDQGR
SHVRV HQ ODV FDUDFWHUtVWLFDV R JHQHUDFLyQ GH YHFWRUHV GH SHVRV XVDQGR ,'��� $GHPiV� ORV
XVXDULRV SXHGHQ DxDGLU IXQFLRQHV GH VLPLOLWXG SURSLDV� 'XUDQWH HO SURFHVR GH DGDSWDFLyQ VH
XWLOL]D XQ PHFDQLVPR SDUD FUHDU \ PDQHMDU UHJODV GH DGDSWDFLyQ� UHODWLYDPHQWH FRPSOHMDV� 6H
KD XWLOL]DGR HQ HO GHVDUUROOR GH DSOLFDFLRQHV GH DWHQFLyQ D FOLHQWHV \ GLDJQyVWLFR HQWUH RWUDV�
DXQTXH VX EDMR UHQGLPLHQWR \ VX LQWHUID] SRFR IOH[LEOH OD FRQYLHUWHQ HQ XQD KHUUDPLHQWD
SRFR DGHFXDGD SDUD VX XVR HQ DSOLFDFLRQHV JUDQGHV�

(QWUH ODV KHUUDPLHQWDV GH iPELWR DFDGpPLFR GHVWDFDPRV HO VRIWZDUH -DYD &%5 6KHOO
GHVDUUROODGR HQ HO $,$, �$UWLILFLDO ,QWHOOLJHQFH $SSOLFDWLRQ ,QVWLWXWH� GH OD 8QLYHUVLGDG GH (GLP�
EXUJR� (V XQD KHUUDPLHQWD HVSHFLDOPHQWH DGHFXDGD SDUD HO GHVDUUROOR GH DSOLFDFLRQHV &%5
TXH RIUHFH DOJRULWPRV GH PDWFKLQJ EDVDGRV HQ OyJLFD GLIXVD �IX]]\�� DOJRULWPRV JHQpWLFRV SDUD
DSUHQGL]DMH GH SHVRV� UHFXSHUDFLyQ EDVDGD HQ HO DOJRULWPR QHDUHVW QHLJKERU \ N QHDUHVW QHLJKERU
DGDSWDWLYR� PHGLGDV GH FRQILDQ]D� DOJRULWPRV GH GLDJQyVWLFR P~OWLSOH \ XQ Q~PHUR LOLPLWDGR
GH DWULEXWRV �VH KD SUREDGR KDVWD ��� DWULEXWRV��

2WUR HQIRTXH HQ FXDQWR D KHUUDPLHQWDV &%5� VH EDVD HQ GLVSRQHU GH FyGLJR GLUHFWDPHQWH
PRGLILFDEOH SDUD GHVDUUROODU XQD DSOLFDFLyQ &%5� &RPR HMHPSOR GH HVWH HQIRTXH FLWDPRV
&%57RROV XQD ELEOLRWHFD VRIWZDUH HVFULWD HQ -DYD TXH SURSRUFLRQD XQ IUDPHZRUN UHXWLOL�
]DEOH SDUD GHVDUUROODU DSOLFDFLRQHV &%5� 3HUPLWH UHXWLOL]DU GLVHxRV H LPSOHPHQWDFLRQHV \
SURSRUFLRQD FRPSRQHQWHV \ FRODERUDFLRQHV DELHUWDV TXH SXHGHQ H[WHQGHUVH \ SDUWLFXODUL]DUVH
SDUD VDWLVIDFHU ORV UHTXLVLWRV GH OD DSOLFDFLyQ &%5 HQ GHVDUUROOR� (O IUDPHZRUN HVWi IRUPDGR
SRU XQ FRQMXQWR GH FODVHV DEVWUDFWDV \ GHILQH HO PRGR HQ HO TXH ORV REMHWRV FRODERUDQ�

6. Resumen y conclusiones del capítulo 
%DViQGRVH HQ OD VXSRVLFLyQ GH TXH ODV H[SHULHQFLDV VRQ UHJXODUHV \ UHFXUUHQWHV� HO UD]RQD�
PLHQWR EDVDGR HQ FDVRV UHVXHOYH SUREOHPDV UHFRUGDQGR H[SHULHQFLDV SUHYLDV \ JHQHUDQGR ODV
VROXFLRQHV D ORV QXHYRV SUREOHPDV D SDUWLU GH ODV VROXFLRQHV GH ODV H[SHULHQFLDV DOPDFHQDGDV�
/D FDUDFWHUtVWLFD FRP~Q GH WRGRV ORV VLVWHPDV &%5 HV HO KHFKR GH XWLOL]DU� FRPR SXQWR GH
SDUWLGD SDUD UHVROYHU HO QXHYR SUREOHPD� XQD H[SHULHQFLD KXPDQD VLPLODU� (V GHFLU� ORV VLVWH�
PDV &%5 OOHYDQ D FDER UHFXSHUDFLRQHV DSUR[LPDGDV \� GH HQWUH ODV H[SHULHQFLDV UHFXSHUDGDV�
VHOHFFLRQDQ OD PHMRU HQ EDVH D OD VHPHMDQ]D FRQ HO QXHYR SUREOHPD�

(Q HVWH FDStWXOR KHPRV GHVFULWR ORV FRQFHSWRV IXQGDPHQWDOHV GH ORV VLVWHPDV &%5� SR�
QLHQGR pQIDVLV HQ HO FRQRFLPLHQWR TXH HVWi LQYROXFUDGR HQ ORV GLVWLQWRV SURFHVRV &%5� $XQ�
TXH KHPRV YLVWR TXH H[LVWHQ GLVWLQWRV WLSRV GH FRQRFLPLHQWR TXH ORV VLVWHPDV &%5 SXHGHQ
XWLOL]DU FRPR FRQRFLPLHQWR GH VRSRUWH SDUD OOHYDU D FDER VXV SURFHVRV GH UD]RQDPLHQWR� HQ
QXHVWUR WUDEDMR HVWDPRV LQWHUHVDGRV HQ ORV VLVWHPDV .,�&%5� TXH VH EDVDQ HQ FRQRFLPLHQWR
WHUPLQROyJLFR TXH UHSUHVHQWD HO YRFDEXODULR GHO GRPLQLR� \ HQ HO LPSDFWR GH HVWH WLSR GH
FRQRFLPLHQWR HQ ORV SURFHVRV &%5�

(Q SDUWLFXODU� HO FRQRFLPLHQWR WHUPLQROyJLFR VH XWLOL]D� �L� FRPR YRFDEXODULR SDUD GHILQLU
ORV FDVRV� �LL� FRPR XQD SRVLEOH HVWUXFWXUD GH RUJDQL]DFLyQ GH ORV FDVRV TXH LQFOX\H FRQRFL�
PLHQWR VREUH VLPLOLWXG� �LLL� FRPR FRQRFLPLHQWR SDUD OD JHQHUDFLyQ GH H[SOLFDFLRQHV \ OD MXVWL�
ILFDFLyQ GHO UD]RQDPLHQWR� \ �LY� FRPR FRQRFLPLHQWR GH DGDSWDFLyQ VREUH HO TXH VH SXHGHQ
OOHYDU D FDER SURFHVRV GH E~VTXHGD�
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Capítulo 3  
ADQUISICIÓN Y REUTILIZACIÓN DEL 

CONOCIMIENTO 

1. Introducción 
([LVWH XQ LQWHUpV FUHFLHQWH HQ OD UHXWLOL]DFLyQ GH VRIWZDUH� GH GDWRV \ GH FRQRFLPLHQWR HQ JHQH�
UDO� \D TXH HVWR UHGXFH ORV UHFXUVRV \ HO WLHPSR GH GHVDUUROOR LQYHUWLGR HQ ORV SUR\HFWRV� (Q
SDUWLFXODU� HO DOWR FRVWH GH OD DGTXLVLFLyQ GH FRQRFLPLHQWR KDFH TXH OD UHXWLOL]DFLyQ VHD DOJR
HVHQFLDO SDUD ORV VLVWHPDV EDVDGRV HQ FRQRFLPLHQWR �.%6V�� (Q ����� GHVGH HO $53$ .QRZ�
OHGJH 6KDULQJ (IIRUW VH SURSXVR XQD QXHYD IRUPD GH FRQVWUXLU VLVWHPDV LQWHOLJHQWHV�

´$FWXDOPHQWH HO GHVDUUROOR GH VLVWHPDV EDVDGRV HQ FRQRFLPLHQWR VXSRQH� HQ JHQHUDO� OD FRQVWUXFFLyQ
GHVGH FHUR GH EDVHV GH FRQRFLPLHQWR QXHYDV� (VWR SRGUtD KDFHUVH HQVDPEODQGR FRPSRQHQWHV UHXWLOL]DEOHV \
DVt� ORV GHVDUUROODGRUHV GH ORV VLVWHPDV VyOR QHFHVLWDUtDQ SUHRFXSDUVH GH OD FUHDFLyQ GH FRQRFLPLHQWR \ PHFD�
QLVPRV GH UD]RQDPLHQWR HVSHFLDOL]DGRV� TXH VHDQ QXHYRV SDUD OD WDUHD R VLVWHPD HVSHFtILFRV� (VWH QXHYR
VLVWHPD LQWHUDFFLRQDUtD FRQ RWURV VLVWHPDV H[LVWHQWHV� XWLOL]iQGRORV SDUD OOHYDU D FDER SDUWH GH VXV UD]R�
QDPLHQWRV� 'H HVWH PRGR� HO FRQRFLPLHQWR GHFODUDWLYR� ORV PpWRGRV GH UHVROXFLyQ GH SUREOHPDV \ ORV VHUYLFLRV
GH UD]RQDPLHQWR SRGUtDQ VHU HOHPHQWRV FRPSDUWLGRV HQWUH ORV VLVWHPDV� (VWD DSUR[LPDFLyQ IDFLOLWDUtD OD
FRQVWUXFFLyQ FRQ XQ PHQRU FRVWH GH VLVWHPDV PD\RUHV \ PHMRUHVµ� 7UDGXFLGR GH >1HFKHV HW DO� ��@�

'HVGH HQWRQFHV \ HQ HO FDPLQR KDFLD HO REMHWLYR ILQDO� D~Q OHMDQR� GH FRPSDUWLU \ UHXWLOL]DU
FRQRFLPLHQWR \ PHFDQLVPRV GH UD]RQDPLHQWR D WUDYpV GH GRPLQLRV \ WDUHDV� VH KDQ GHVDUUR�
OODGR QXPHURVDV PHWRGRORJtDV� EDVHV FRQFHSWXDOHV� RQWRORJtDV \ PpWRGRV JHQpULFRV GH UHVR�
OXFLyQ GH SUREOHPDV �360V� GHO LQJOHV 3UREOHP 6ROYLQJ 0HWKRGV��
$FWXDOPHQWH� OD UHXWLOL]DFLyQ \ FRPSDUWLFLyQ GH FRQRFLPLHQWR HV XQ iUHD GH LQWHUpV \ UH�

SUHVHQWD XQ UHWR SDUD OD LQYHVWLJDFLyQ HQ ,QWHOLJHQFLD $UWLILFLDO �,$�� 'H KHFKR� XQD LGHD VXE�
\DFHQWH FRPSDUWLGD SRU ODV SULQFLSDOHV PHWRGRORJtDV GH VRSRUWH SDUD HO GLVHxR GH .%6V HV OD
UHXWLOL]DFLyQ GH FRPSRQHQWHV� SULQFLSDOPHQWH FRQRFLPLHQWR GHO GRPLQLR HQ IRUPD GH RQWR�
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ORJtDV \ GH UHVROXFLyQ GH SUREOHPDV� /DV RQWRORJtDV \ ORV 360V SXHGHQ FRQVLGHUDUVH FRPSR�
QHQWHV UHXWLOL]DEOHV FRPSOHPHQWDULRV SDUD FRQVWUXLU .%6V >*yPH]�3pUH]	%HQMDPLQV��@�
/DV RQWRORJtDV FDSWXUDQ HO FRQRFLPLHQWR GH XQ GRPLQLR GH PRGR JHQpULFR \ SURSRUFLR�

QDQ XQD FRPSUHQVLyQ FRP~QPHQWH DFHSWDGD TXH SXHGH VHU UHXWLOL]DGD \ FRPSDUWLGD D WUDYpV
GH DSOLFDFLRQHV \ JUXSRV >&KDQGUDVHNDUDQ HW DO� ��@� 3URSRUFLRQDQ XQ YRFDEXODULR FRP~Q GH
XQ iUHD \ GHILQHQ� XVDQGR GLVWLQWRV QLYHOHV GH IRUPDOLGDG� HO VLJQLILFDGR GH ORV WpUPLQRV \ GH
ODV UHODFLRQHV HQWUH HOORV�
/RV 360V GHVFULEHQ ORV SURFHVRV GH UD]RQDPLHQWR GH ORV .%6V GH IRUPD LQGHSHQGLHQWH

GH OD LPSOHPHQWDFLyQ \ GHO GRPLQLR FRQFUHWR GH DSOLFDFLyQ� (Q JHQHUDO� GHVFULEHQ XQ PRGR
GH FRQVHJXLU ORV REMHWLYRV GH XQD FLHUWD WDUHD�
(O WHPD DQWHULRU KD SXHVWR GH PDQLILHVWR HO SUREOHPD GHO FXHOOR GH ERWHOOD TXH VXSRQH OD

DGTXLVLFLyQ GH FRQRFLPLHQWR HQ VLVWHPDV EDVDGRV HQ PRGHORV H[SOtFLWRV GH FRQRFLPLHQWR
VREUH XQ GRPLQLR� 3DUD HO FDVR FRQFUHWR GH ORV VLVWHPDV .,�&%5 QXHVWUD DSXHVWD HQ HVWD
WHVLV HV OD GH UHXWLOL]DU FRQRFLPLHQWR RQWROyJLFR SDUD DGTXLULU FRQRFLPLHQWR WHUPLQROyJLFR
VREUH HO GRPLQLR GH DSOLFDFLyQ� 1XHVWUR WUDEDMR HVWXGLD VL HO WLSR GH FRQRFLPLHQWR TXH HQ�
FRQWUDPRV HQ XQD RQWRORJtD GH XQ GRPLQLR HV R QR DGHFXDGR SDUD OOHYDU D FDER SURFHVRV
&%5 VRILVWLFDGRV TXH XVDQ DFWLYDPHQWH HVWH FRQRFLPLHQWR� DGHPiV GHO GH ORV SURSLRV FDVRV�
(VWH FDStWXOR FRPLHQ]D FRQ XQD LQWURGXFFLyQ EUHYH GH DOJXQDV PHWRGRORJtDV GH GHVDUUR�

OOR GH .%6V TXH KDQ LQIOXLGR HQ QXHVWUR WUDEDMR� (O UHVWR GHO FDStWXOR VH HQFDUJD GH GHVFULELU
DOJXQRV DVSHFWRV JHQHUDOHV UHODFLRQDGRV FRQ ODV RQWRORJtDV �$SDUWDGR �� \ ORV 360V �$SDUWD�
GR �� −TXp VRQ� VXV IXQGDPHQWRV� WLSRV� DSOLFDFLRQHV \ WpFQLFDV− DVt FRPR ORV DVSHFWRV UHOD�
FLRQDGRV FRQ VX UHXWLOL]DFLyQ SDUD DGTXLULU HO FRQRFLPLHQWR QHFHVDULR HQ ORV .%6V� 3DUD SR�
GHU XWLOL]DU ODV RQWRORJtDV \ ORV 360V GHEHQ HVWDU HVSHFLILFDGRV HQ DOJ~Q OHQJXDMH� 3RU HOOR� GH
HQWUH ODV GLVWLQWDV WpFQLFDV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� HQ HO $SDUWDGR � GHVFULELPRV
OD RSFLyQ HOHJLGD HQ QXHVWUR WUDEDMR� ODV OyJLFDV GHVFULSWLYDV �'/V�� XQ IRUPDOLVPR EDVDGR HQ
OyJLFD TXH DGRSWD XQ HQIRTXH GH UHSUHVHQWDFLyQ ´FHQWUDGR HQ ORV REMHWRVµ \ TXH SURSRUFLRQD
SRWHQWHV PHFDQLVPRV SDUD UD]RQDU FRQ HO FRQRFLPLHQWR UHSUHVHQWDGR�

2. Metodologías de desarrollo de sistemas 
basados en conocimiento 

'XUDQWH ODV GpFDGDV GH ORV �� \ �� VXUJLHURQ PHWRGRORJtDV SDUD OD ,QJHQLHUtD GHO &RQRFL�
PLHQWR TXH GDQ VRSRUWH DO SURFHVR GH GHVDUUROOR GH .%6V� 6LUYDQ GH HMHPSOR *HQHULF 7DVNV
>&KDQGUDVHNDUDQ��@>&KDQGUDVHNDUDQ��@� 3527e*e >0XVHQ��@� 3527e*e�,, >3XHUWD HW DO�
��@� &RPSRQHQWV RI ([SHUWLVH >6WHHOV��@� .$'6 >:LHOLQJD HW DO� ��@ \ &RPPRQ.$'6 >6FKUHLEHU
HW DO� ��@ >6FKUHLEHU HW DO� ��@� (Q HVWH DSDUWDGR UHVXPLPRV ODV LGHDV EiVLFDV GH DOJXQDV GH HVWDV
PHWRGRORJtDV TXH KDQ LQIOXLGR HQ QXHVWUD YLVLyQ GHO GHVDUUROOR GH VLVWHPDV .,�&%5 FRPR XQ
SURFHVR GH UHXWLOL]DFLyQ GH FRPSRQHQWHV� VLHQGR ORV 360V \ ODV RQWRORJtDV ORV FDQGLGDWRV
SULQFLSDOHV SDUD VHU UHXWLOL]DGRV�
*HQHULF 7DVNV >&KDQGUDVHNDUDQ��@>&KDQGUDVHNDUDQ��@HV XQD PHWRGRORJtD GH GHVDUUROOR

GH .%6V RULHQWDGD D ODV WDUHDV� HV GHFLU� EDVDGD HQ HO SURFHVR GH DQDOL]DU \ UHSUHVHQWDU XQD
HVWUXFWXUD GH WDUHDV FRP~Q SDUD OD UHVROXFLyQ GH XQ SUREOHPD GDGR \ HVSHFLILFDU ORV UHTXLVL�
WRV GHO GRPLQLR DVRFLDGRV FRQ ODV WDUHDV GH GLFKD HVWUXFWXUD� &DGD WDUHD VH GHVFULEH HQ WpUPL�
QRV GH ORV PpWRGRV TXH OD UHVXHOYHQ \ GH ODV FRQGLFLRQHV HQ ODV TXH FDGD PpWRGR HV DSOLFDEOH�
&DGD PpWRGR VH GHVFULEH HQ EDVH DO XVR TXH KDFH GHO FRQRFLPLHQWR \ OD GLYLVLyQ HQ VXEWDUHDV
TXH OOHYD D FDER SDUD UHVROYHU XQD WDUHD� (O SURFHVR GH GHVFRPSRVLFLyQ GH WDUHDV HQ VXEWD�
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UHDV VH DSOLFD UHFXUVLYDPHQWH KDVWD TXH XQ PpWRGR HV FDSD] GH UHVROYHU XQD WDUHD VLQ GHV�
FRPSRQHUOD� /D PHWRGRORJtD VH EDVD HQ XQD ELEOLRWHFD GH WDUHDV \ PpWRGRV JHQpULFRV TXH
IDFLOLWD HO GHVDUUROOR GH QXHYRV .%6V�
/D PHWRGRORJtD &RPSRQHQWV RI ([SHUWLVH >6WHHOV��@ SURSRQH XQ PDUFR SDUD GHVFULELU OD H[�

SHULHQFLD DO QLYHO GH FRQRFLPLHQWR >1HZHOO��@� 8QD GHVFULSFLyQ GH XQ VLVWHPD D GLFKR QLYHO VH
EDVD HQ HO FRQRFLPLHQWR TXH FRQWLHQH \ QR HQ ODV HVWUXFWXUDV GH LPSOHPHQWDFLyQ GH HVH FR�
QRFLPLHQWR� (VWD PHWRGRORJtD GHVFRPSRQH OD H[SHULHQFLD HQ WUHV SHUVSHFWLYDV�

• /D SHUVSHFWLYD GH WDUHDV HVSHFLILFD FXiO HV HO FRQMXQWR GH WDUHDV D UHVROYHU� 7tSLFD�
PHQWH H[LVWH XQD WDUHD SULQFLSDO� TXH GHWHUPLQD HO REMHWLYR GH OD DSOLFDFLyQ� \ TXH VH
GHVFRPSRQH HQ RWUDV VXEWDUHDV GH IRUPD UHFXUVLYD KDVWD DOFDQ]DU WDUHDV HOHPHQWDOHV�
(VWD GHVFRPSRVLFLyQ IRUPD OR TXH VH FRQRFH FRPR HVWUXFWXUD GH WDUHDV�

• /D SHUVSHFWLYD GH PRGHORV VH FHQWUD HQ HO FRQRFLPLHQWR GLVSRQLEOH TXH HV QHFHVDULR
SDUD UHVROYHU ODV WDUHDV� 'LVWLQJXH HQWUH YDULRV WLSRV GH PRGHORV� HQWUH ORV TXH VH
GHVWDFDQ ORV PRGHORV GH FDVRV \ ORV PRGHORV GHO GRPLQLR� /RV PRGHORV GH FDVRV
GHVFULEHQ VLWXDFLRQHV HVSHFtILFDV SHQGLHQWHV GH UHVROXFLyQ �WDUHDV�� 3DUD GHVFULELUORV
VH SXHGHQ XWLOL]DU PRGHORV GH GLVWLQWR WLSR� GHSHQGLHQGR HO WLSR GH WDUHD D UHVROYHU�
SRU HMHPSOR� PRGHORV GH FRPSRQHQWHV� GHVFULSWLYRV� GH FRPSRUWDPLHQWR� IXQFLRQD�
OHV� WHPSRUDOHV R FDXVDOHV HQWUH RWURV� 'HVSXpV GH LGHQWLILFDU ORV GLVWLQWRV PRGHORV
GH FDVRV GHO VLVWHPD� HO VLJXLHQWH SDVR FRQVLVWH HQ GHWHUPLQDU OD UHODFLyQ H[LVWHQWH HQ�
WUH HOORV� /RV PRGHORV GHO GRPLQLR GHVFULEHQ FRQRFLPLHQWR HVSHFtILFR GHO GRPLQLR
TXH ORV PpWRGRV XWLOL]DQ SDUD FRQVWUXLU \ PRGLILFDU ORV PRGHORV GH FDVRV� (Q HVWD
PHWRGRORJtD� OD UHVROXFLyQ GH SUREOHPDV VH FRQVLGHUD XQD DFWLYLGDG GH PRGHODGR GH
XQD VLWXDFLyQ HQ OD TXH VH KD UHVXHOWR XQ SUREOHPD� HV GHFLU� QR KD\ WDUHDV SHQGLHQ�
WHV GH UHVROXFLyQ�

• /D SHUVSHFWLYD GH PpWRGRV HVSHFLILFD FyPR \ FXiQGR VH DSOLFD HO FRQRFLPLHQWR� /RV
PpWRGRV LPSRQHQ HVWUXFWXUDV GH FRQWURO VREUH ODV WDUHDV \ VH GLYLGHQ HQ WUHV WLSRV�
PpWRGRV GH GHVFRPSRVLFLyQ GH WDUHDV� PpWRGRV GH HMHFXFLyQ GH WDUHDV \ PpWRGRV GH
E~VTXHGD GH LQIRUPDFLyQ�

&RPPRQ.$'V >6FKUHLEHU HW DO� ��@ >6FKUHLEHU HW DO� ��@ HV XQD PHWRGRORJtD SDUD HO GHVD�
UUROOR GH .%6V TXH VXUJH FRPR HYROXFLyQ GH OD PHWRGRORJtD .$'6 >:LHOLQJD HW DO� ��@� (Q
DPEDV VH FRQVLGHUD HO GHVDUUROOR GH XQ .%6 FRPR XQ SURFHVR GH FRQVWUXFFLyQ GH XQ PRGHOR
GH FRPSRUWDPLHQWR GH UHVROXFLyQ GH SUREOHPDV HQ XQ FRQWH[WR FRQFUHWR� 8WLOL]D GLVWLQWRV
PRGHORV SDUD H[SUHVDU GLVWLQWRV SXQWRV GH YLVWD GH XQD VLWXDFLyQ GH UHVROXFLyQ GH XQ SUR�
EOHPD� SRU HMHPSOR� PRGHORV GH WDUHDV� GH H[SHULHQFLD� GH RUJDQL]DFLyQ� GH FRPXQLFDFLyQ� GH
DJHQWHV \ GH FRPXQLFDFLRQHV� /RV PRGHORV GH RUJDQL]DFLyQ� WDUHDV� DJHQWHV \ FRPXQLFDFLR�
QHV FDSWXUDQ HO FRQWH[WR HQ HO TXH VH OOHYD D FDER OD DFWLYLGDG GH UHVROXFLyQ GHO SUREOHPD�
PLHQWUDV TXH HO PRGHOR GH H[SHULHQFLD FDSWXUD HO FRQRFLPLHQWR \ ORV SURFHVRV GH UD]RQD�
PLHQWR LQYROXFUDGRV� (O PRGHOR GH H[SHULHQFLD VH HVWUXFWXUD D VX YH] HQ WUHV PRGHORV GH
FRQRFLPLHQWR −GRPLQLR� LQIHUHQFLDV \ WDUHDV− \ ORV PHFDQLVPRV GH LQWHJUDFLyQ HQWUH HOORV�

• (O FRQRFLPLHQWR GH WDUHDV VH GHVFULEH PHGLDQWH XQD GHVFRPSRVLFLyQ GH ODV WDUHDV GH
DOWR QLYHO HQ VXEWDUHDV� LQFOX\HQGR HO IOXMR GH FRQWURO HQWUH HOODV� /D GHVFULSFLyQ GH
XQD WDUHD LQFOX\H XQD FRPSRQHQWH GH GHILQLFLyQ TXH HVSHFLILFD HO REMHWLYR GH OD WDUHD
HQ WpUPLQRV GH VXV HQWUDGDV \ VDOLGDV� TXH KDFHQ UHIHUHQFLD DO FRQRFLPLHQWR GHO GR�
PLQLR� (VWH FRQRFLPLHQWR GHO GRPLQLR HVSHFLILFD OD HVWUXFWXUD \ HO FRQWHQLGR GHO
FRQRFLPLHQWR HVSHFtILFR TXH HV UHOHYDQWH SDUD XQD DSOLFDFLyQ�
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• (O FRQRFLPLHQWR GHO GRPLQLR VH HVWUXFWXUD HQ WRUQR D GLIHUHQWHV RQWRORJtDV TXH SUR�
SRUFLRQDQ SXQWRV GH YLVWD SDUFLDOHV GHO PLVPR� &DGD XQR GH HVWRV SXQWRV GH YLVWD� HV
GHFLU� XQ VXEFRQMXQWR GHO FRQRFLPLHQWR GHO GRPLQLR GHVFULWR SRU XQD RQWRORJtD� VH
OODPD PRGHOR GHO GRPLQLR� 'H HVWD IRUPD HO FRQRFLPLHQWR GHO GRPLQLR SXHGH HV�
WUXFWXUDUVH HQ YDULRV PRGHORV GHO GRPLQLR�

• (O FRQRFLPLHQWR GH LQIHUHQFLDV HVSHFLILFD FXiOHV VRQ ORV SDVRV SULPLWLYRV GH UD]R�
QDPLHQWR HQ XQD DSOLFDFLyQ� \ HO WLSR GH FRQRFLPLHQWR GHO GRPLQLR TXH SDUWLFLSD HQ
HVRV SDVRV� $GHPiV� OD HVWUXFWXUD GH LQIHUHQFLDV GHVFULEH ODV GHSHQGHQFLDV GH GDWRV
HQWUH ORV SDVRV GH UD]RQDPLHQWR�

8QD LGHD GH &RPPRQ.$'V� TXH WDPELpQ FRPSDUWHQ RWUDV PHWRGRORJtDV� SRU HMHPSOR
3527e*e�,, >3XHUWD HW DO� ��@� HV OD UHXWLOL]DFLyQ GH ORV FRPSRQHQWHV GH FRQRFLPLHQWR GH
ORV PRGHORV� &RPR SDUWH GH OD PHWRGRORJtD VH KDQ GHVDUUROODGR ELEOLRWHFDV GH FRPSRQHQWHV
UHXWLOL]DEOHV UHODWLYRV D WRGRV ORV DVSHFWRV TXH VH GHEHQ PRGHODU HQ XQ QXHYR VLVWHPD XVDQGR
OD PHWRGRORJtD� 3527e*e�,, SURSRUFLRQD XQ HQWRUQR SDUD GHVDUUROODU .%6V TXH VH EDVD HQ
VHOHFFLRQDU \ PRGLILFDU 360V \ RQWRORJtDV UHXWLOL]DEOHV� (O HQWRUQR SURSRUFLRQD XQ JHQHUD�
GRU GH KHUUDPLHQWDV GH DGTXLVLFLyQ GH FRQRFLPLHQWR EDVDGR HQ RQWRORJtDV� TXH JHQHUD LQWHU�
IDFHV JUiILFDV GH DGTXLVLFLyQ GHO FRQRFLPLHQWR GHVFULWR SRU XQD RQWRORJtD GDGD�
/D UHXWLOL]DFLyQ HQ 3527e*e�,, VH EDVD HQ OD H[LVWHQFLD GH XQD ELEOLRWHFD GH 360V TXH

UHVXHOYHQ WDUHDV� /RV 360V WLHQHQ UHTXLVLWRV GH HQWUDGD \ VDOLGD \ SXHGHQ GHVFRPSRQHU XQD
WDUHD HQ VXEWDUHDV R UHVROYHUOD� /RV 360V TXH UHVXHOYHQ WDUHDV VH OODPDQ PHFDQLVPRV� /DV RQ�
WRORJtDV VH GHILQHQ FRPR MHUDUTXtDV GH FODVHV \ VH GLYLGHQ HQ WUHV WLSRV� RQWRORJtDV GHO GRPL�
QLR� RQWRORJtDV GH PpWRGRV \ RQWRORJtDV GH DSOLFDFLyQ� /DV RQWRORJtDV GHO GRPLQLR VH HQFDU�
JDQ GH PRGHODU ORV FRQFHSWRV \ ODV UHODFLRQHV GH XQ FLHUWR GRPLQLR� /DV RQWRORJtDV GH PpWR�
GRV PRGHODQ FRQFHSWRV UHODFLRQDGRV FRQ ORV 360V� LQFOX\HQGR ORV UHTXLVLWRV GH HQWUDGD \
VDOLGD� 3DUD SURPRYHU VX UHXWLOL]DFLyQ ODV RQWRORJtDV GH PpWRGRV GHEHQ VHU LQGHSHQGLHQWHV
GHO GRPLQLR GH DSOLFDFLyQ� 3RU ~OWLPR� ODV RQWRORJtDV GH DSOLFDFLyQ FRPELQDQ HO GRPLQLR \
ORV PpWRGRV SDUD FRQILJXUDU XQD DSOLFDFLyQ�
8QR GH ORV REMHWLYRV IXQGDPHQWDOHV GH 3527e*e�,, HV OD UHXWLOL]DFLyQ GH 360V \ RQWR�

ORJtDV� SRU OR TXH SURSRUFLRQD XQ PRGR GH FRQHFWDU HVWRV FRPSRQHQWHV HQ XQD DSOLFDFLyQ
XVDQGR UHODFLRQHV GH FRQH[LyQ �PDSSLQJV� >*HQQDUL HW DO� ��@� $GHPiV� SURSRUFLRQDQ XQD RQ�
WRORJtD GH FRQH[LyQ �PDSSLQJ RQWRORJ\� TXH GHILQH XQ OHQJXDMH SDUD HVSHFLILFDU GLVWLQWRV WLSRV
GH UHODFLRQHV GH FRQH[LyQ HQWUH ORV HOHPHQWRV�
&RPR YHUHPRV SRVWHULRUPHQWH HQ ORV FDStWXORV GH HVWD PHPRULD� QXHVWUD YLVLyQ GHO GHVD�

UUROOR GH VLVWHPDV .,�&%5 FRPSDUWH DOJXQDV GH ODV LGHDV H[SXHVWDV HQ HVWH DSDUWDGR� (Q
SDUWLFXODU OD YLVLyQ GHO GHVDUUROOR GH ORV .%6V FRPR XQ SURFHVR GH UHXWLOL]DFLyQ GH FRPSR�
QHQWHV GH FRQRFLPLHQWR� WDQWR FRQRFLPLHQWR GHO GRPLQLR FRPR GH UHVROXFLyQ GH SUREOHPDV�
OD LQWHJUDFLyQ ²FRQH[LyQ− \ FRQILJXUDFLyQ GH GLFKRV FRPSRQHQWHV� OD GLYLVLyQ GHO FRQRFL�
PLHQWR GH XQ .%6 HQ YDULRV PRGHORV VHJ~Q HO SDSHO TXH MXHJDQ \ OD UHVROXFLyQ GH SUREOHPDV
FRPR XQ SURFHVR GH GHVFRPSRVLFLyQ GH WDUHDV HQ VXEWDUHDV XWLOL]DQGR PpWRGRV TXH KDFHQ
XVR GHO FRQRFLPLHQWR GHO .%6�

3. Ontologías 
(Q HO &DStWXOR � VH KD GHVFULWR XQ SUREOHPD FOiVLFR DVRFLDGR FRQ ORV .%6V� HO FXHOOR GH ERWH�
OOD GH OD DGTXLVLFLyQ GHO FRQRFLPLHQWR� TXH VXUJH FRQ OD QHFHVLGDG GH DGTXLULU HO FRQRFLPLHQ�
WR QHFHVDULR VREUH HO GRPLQLR VREUH HO TXH YDPRV D WUDEDMDU \ UHSUHVHQWDUOR H[SOtFLWDPHQWH HQ
XQ IRUPDWR SURFHVDEOH FRQ HO TXH VH SXHGD UD]RQDU GH PDQHUD DXWRPiWLFD� 8QR GH ORV REMH�
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WLYRV GH QXHVWUR WUDEDMR HQ HVWD WHVLV HV HO GH UHGXFLU HO HVIXHU]R GH DGTXLVLFLyQ GH FRQRFL�
PLHQWR DVRFLDGR D ORV VLVWHPDV .,�&%5� 3DUD HOOR SURSRQHPRV DGTXLULU FRQRFLPLHQWR WHUPL�
QROyJLFR GHO GRPLQLR GH DSOLFDFLyQ D SDUWLU GHO FRQRFLPLHQWR SUHYLDPHQWH FRQFHSWXDOL]DGR \
IRUPDOL]DGR HQ RQWRORJtDV H[LVWHQWHV� (VWH FRQRFLPLHQWR VHUYLUi FRPR HVWUXFWXUD LQLFLDO VR�
EUH OD TXH RUJDQL]DU RWUR WLSR GH FRQRFLPLHQWR TXH HV HVSHFtILFR GH OD DSOLFDFLyQ� HQ IRUPD
GH FDVRV FRQFUHWRV� FRQ ORV TXH WDPELpQ VH UD]RQD�
(Q HO DSDUWDGR DQWHULRU KHPRV YLVWR TXH ODV SULQFLSDOHV PHWRGRORJtDV TXH GDQ VRSRUWH DO

SURFHVR GH GHVDUUROOR GH .%6V FRPSDUWHQ OD FDUDFWHUtVWLFD SULQFLSDO GH SURPRYHU OD UHXWLOL]D�
FLyQ GH FRQRFLPLHQWR SURSRUFLRQDQGR \ XWLOL]DQGR ELEOLRWHFDV GH FRPSRQHQWHV� 7DPELpQ
KHPRV YLVWR TXH HQ HVWDV PHWRGRORJtDV ORV FDQGLGDWRV SULQFLSDOHV SDUD VHU UHXWLOL]DGRV VRQ
ORV 360V \ ODV RQWRORJtDV� GH ODV TXH QRV RFXSDPRV HQ HVWH DSDUWDGR� 3DUHFH TXH H[LVWH XQ
DFXHUGR JHQHUDO UHVSHFWR D TXH HO DFFHVR D ELEOLRWHFDV GH FRPSRQHQWHV UHXWLOL]DEOHV IDFLOLWDUtD
HQ JUDQ PHGLGD HO SURFHVR GH ,QJHQLHUtD GHO &RQRFLPLHQWR� \ PXFKRV JUXSRV GH LQYHVWLJD�
FLyQ VH KDQ RFXSDGR GH GHVDUUROODU FRPSRQHQWHV FDQGLGDWRV D VHU UHXWLOL]DGRV� 6LQ HPEDUJR�
H[LVWH XQ GHEDWH GHVGH KDFH XQ WLHPSR HQ HO FDPSR GH OD ,QWHOLJHQFLD $UWLILFLDO UHODWLYR D VL HV
SRVLEOH R QR UHSUHVHQWDU HO FRQRFLPLHQWR LQGHSHQGLHQWHPHQWH GH FyPR VH XWLOLFH SDUD UD]R�
QDU� (VWR VH FRQRFH FRPR HO SUREOHPD GH LQWHUDFFLyQ >%\ODQGHU	&KDQGUDVHNDUDQ��@�

/D UHSUHVHQWDFLyQ GHO FRQRFLPLHQWR FRQ HO SURSyVLWR GH UHVROYHU DOJ~Q SUREOHPD HVWi PX\ LQIOXLGR SRU OD
QDWXUDOH]D GHO SUREOHPD \ SRU OD HVWUDWHJLD GH LQIHUHQFLD TXH VH DSOLTXH SDUD UHVROYHU HO SUREOHPD�

(Q RSLQLyQ GH >9DQ +HLMVW HW DO� ��@� WHQLHQGR HQ FXHQWD HO SUREOHPD GH LQWHUDFFLyQ� HV GL�
ItFLO TXH XQ PpWRGR SXHGD XWLOL]DU FRQRFLPLHQWR TXH HVWi GHILQLGR WHQLHQGR HQ PHQWH RWUR
PpWRGR GH UHVROXFLyQ� 6LQ HPEDUJR� H[LVWHQ RWURV WUDEDMRV TXH GHILHQGHQ OD LQGHSHQGHQFLD
HQWUH HO FRQRFLPLHQWR GHO GRPLQLR \ HO FRQRFLPLHQWR GH UHVROXFLyQ GH SUREOHPDV� 'H KHFKR
OD LGHD GH TXH OD VHSDUDFLyQ HQWUH HO FRQRFLPLHQWR GH FRQWURO \ HO FRQRFLPLHQWR GHO GRPLQLR
LQFUHPHQWDUtD OD UHXWLOL]DFLyQ GH DPERV WLSRV GH FRQRFLPLHQWR� IXH XQD GH ODV EDVHV GH OD
FRQFHSFLyQ GHO PRGHOR GH FXDWUR FDSDV GH .$'6 >:LHOLQJD	%UHXNHU��@� 7DPELpQ 1� *XD�
ULQR >*XDULQR��@� HQ UHVSXHVWD D >9DQ +HLMVW HW DO� ��@� GHILHQGH OD WHVLV GH TXH H[LVWH XQD
FLHUWD LQGHSHQGHQFLD HQWUH HO FRQRFLPLHQWR GHO GRPLQLR \ HO FRQRFLPLHQWR GH UHVROXFLyQ GH
SUREOHPDV \ OD YLDELOLGDG GH TXH XQD PLVPD RQWRORJtD VREUH XQ GRPLQLR VHD FRPSDUWLGD SRU
YDULDV DSOLFDFLRQHV�
1XHVWUD SRVWXUD HQ HVWD WHVLV� TXH VH UHGXFH ~QLFDPHQWH DO iPELWR GH UHVROXFLyQ GH SUR�

EOHPDV PHGLDQWH &%5� FRPSDUWH OD LGHD GH TXH HO FRQRFLPLHQWR JHQHUDO VREUH HO GRPLQLR
SURSRUFLRQDGR SRU ODV RQWRORJtDV SXHGH VHU UHXWLOL]DGR HQ GLVWLQWDV DSOLFDFLRQHV \ TXH HO FR�
QRFLPLHQWR GH UHVROXFLyQ GH SUREOHPDV HQ DSOLFDFLRQHV &%5 SXHGH VHU UHXWLOL]DGR SDUD GLV�
WLQWRV GRPLQLRV�
%\ODQGHU \ &KDQGUDVHNDUDQ LGHQWLILFDURQ GRV UD]RQHV VXE\DFHQWHV DO SUREOHPD GH OD LQWHU�

DFFLyQ� 3ULPHUR� OD WDUHD TXH UHVROYHUi OD DSOLFDFLyQ GHWHUPLQD HQ JUDQ PHGLGD HO WLSR GH FR�
QRFLPLHQWR TXH VH GHEHUtD FRGLILFDU \D TXH� HQ JHQHUDO� QR HV QL QHFHVDULR QL GHVHDEOH PRGH�
ODU WRGR OR TXH HO H[SHUWR VDEH VLQR VyOR OH TXH UHVXOWH ~WLO SDUD OD UHVROXFLyQ GH GLFKD WDUHD�
(Q VHJXQGR OXJDU� HO FRQRFLPLHQWR GHEH FRGLILFDUVH GH XQ PRGR TXH OD HVWUDWHJLD GH LQIHUHQ�
FLD TXH VH XWLOLFH SXHGD UD]RQDU HILFLHQWHPHQWH FRQ pO�
(Q QXHVWUD DSOLFDFLyQ FRQFUHWD� UHVSHFWR DO SXQWR SULPHUR KHPRV H[SHULPHQWDGR TXH HO

WLSR GH FRQRFLPLHQWR TXH HQFRQWUDPRV HQ ODV RQWRORJtDV GH XQ GRPLQLR GH DSOLFDFLyQ VREUH
HO TXH VH TXLHUH GHVDUUROODU XQ VLVWHPD &%5 HV DGHFXDGR SDUD FLHUWRV PpWRGRV TXH UHVXHOYHQ
ODV WDUHDV TXH WtSLFDPHQWH VH OOHYDQ D FDER GXUDQWH HO SURFHVR GH UHVROXFLyQ GH SUREOHPDV
FRQ &%5� /yJLFDPHQWH� HVWH WLSR GH FRQRFLPLHQWR QR HV HO ~QLFR TXH SXHGH VHU DGHFXDGR \
H[LVWHQ RWURV PpWRGRV TXH VH EHQHILFLDQ GH RWURV WLSRV GH FRQRFLPLHQWR TXH WtSLFDPHQWH QR
VH LQFOX\HQ HQ ODV RQWRORJtDV� SRU HMHPSOR� PRGHORV H[KDXVWLYRV GH FRPSRUWDPLHQWR R PRGH�
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ORV FDXVDOHV� SHUR FX\R FRVWH GH DGTXLVLFLyQ HV PX\ HOHYDGR� ,QFOXVR H[LVWHQ PpWRGRV TXH QR
XWLOL]DQ QLQJ~Q WLSR GH FRQRFLPLHQWR DGLFLRQDO� DSDUWH GHO GH ORV SURSLRV FDVRV�
(Q QXHVWUD DSUR[LPDFLyQ QRV FHQWUDUHPRV HQ HO SULPHU WLSR GH PpWRGRV \ XWLOL]DPRV ODV

RQWRORJtDV FRPR IXHQWH GH DGTXLVLFLyQ GH FRQRFLPLHQWR SDUD GHVDUUROODU VLVWHPDV .,�&%5�
UHXWLOL]DQGR FRQRFLPLHQWR TXH KD VLGR SUHYLDPHQWH FRQFHSWXDOL]DGR \ IRUPDOL]DGR� SHUPL�
WLHQGR EHQHILFLDUQRV GH VX FRUUHFFLyQ� FRPSOHWLWXG \ FRQVLVWHQFLD� (VWH DSDUWDGR LQWHQWD GDU
XQD YLVLyQ JHQHUDO VREUH TXp VRQ ODV RQWRORJtDV \ FXiOHV VRQ VXV FRPSRQHQWHV \ VXV SULQFL�
SLRV EiVLFRV GH GLVHxR� 'LFKD YLVLyQ SHUPLWH HQWHQGHU FyPR SRGHPRV UHXWLOL]DUODV \ TXp
YHQWDMDV SURSRUFLRQD HVWH WLSR GH DGTXLVLFLyQ GH FRQRFLPLHQWR HQ HO FRQWH[WR FRQFUHWR GH
ORV VLVWHPDV &%5�
(O $SDUWDGR ��� UHVXPH GLVWLQWDV GHILQLFLRQHV GHO WpUPLQR 2QWRORJtD H[LVWHQWHV HQ OD OLWH�

UDWXUD \ DOJXQRV DVSHFWRV UHODFLRQDGRV FRQ VX FRQVWUXFFLyQ� (O $SDUWDGR ��� LQFLGH HQ DVSHF�
WRV UHODWLYRV D OD UHXWLOL]DFLyQ GH RQWRORJtDV \ HO $SDUWDGR ��� UHVXPH EUHYHPHQWH DOJXQDV
KHUUDPLHQWDV TXH D\XGDQ HQ HVWH SURFHVR GH UHXWLOL]DFLyQ�

3.1 ¿Qué es una ontología?  
(O WpUPLQR RQWRORJtD KD JDQDGR XQD JUDQ SRSXODULGDG GHQWUR GH OD FRPXQLGDG GH ,QJHQLHUtD
GHO &RQRFLPLHQWR� HVSHFLDOPHQWH GHELGR D OD LQLFLDWLYD $53$ GH FRPSDUWLFLyQ GH FRQRFL�
PLHQWR �>1HFKHV HW DO� ��@ >3DWLO HW DO� ��@ >0DUV��@ >*UXEHU��@ >*XDULQR��@�� 6LQ HPEDUJR VX
XVR GLYHUVLILFDGR KDFH TXH VX VLJQLILFDGR VHD REMHWR GH GLVWLQWDV LQWHUSUHWDFLRQHV�
/D SDODEUD 2QWRORJtD KD VLGR WRPDGD GH OD )LORVRItD� GRQGH VLJQLILFD �XQD H[SOLFDFLyQ VLV�

WHPiWLFD GH OR TXH H[LVWH�� 2QWRORJtD HV OD UDPD GH OD )LORVRItD TXH WUDWD GH OD QDWXUDOH]D \
RUJDQL]DFLyQ GH OD UHDOLGDG� (Q ,QWHOLJHQFLD $UWLILFLDO� \ HQ SDUWLFXODU HQ OD FRPXQLGDG GH
,QJHQLHUtD GHO &RQRFLPLHQWR� OD SDODEUD RQWRORJtD VH XWLOL]D SDUD GHQRWDU XQ REMHWR SDUWLFXODU
HQ YH] GH XQD GLVFLSOLQD JHQpULFD� 3DUD ORV VLVWHPDV GH ,QWHOLJHQFLD $UWLILFLDO OR TXH H[LVWH HV
DTXHOOR TXH SXHGH VHU UHSUHVHQWDGR >*UXEHU��@� /D SULPHUD GHILQLFLyQ GH RQWRORJtD HQ HO
FDPSR GH OD ,$ FRUUHVSRQGH D >1HFKHV HW DO� ��@�

´ 8QD RQWRORJtD GHILQH ORV WpUPLQRV \ UHODFLRQHV EiVLFRV TXH FRPSUHQGHQ HO YRFDEXODULR GH XQ iUHD GH LQWH�
UpV� DGHPiV GH ODV UHJODV GH FRPELQDFLyQ GH WpUPLQRV \ UHODFLRQHV SDUD H[WHQGHU GLFKR YRFDEXODULRµ

6HJ~Q HVWD GHILQLFLyQ� XQD RQWRORJtD QR VyOR LQFOX\H ORV WpUPLQRV H[SOtFLWDPHQWH GHILQLGRV
HQ HOOD VLQR WDPELpQ� GH IRUPD LQGLUHFWD� ORV WpUPLQRV TXH VH SXHGHQ LQIHULU D SDUWLU GH HOORV
XVDQGR FLHUWDV UHJODV� 3RVWHULRUPHQWH VH KDQ SURSXHVWR QXPHURVDV GHILQLFLRQHV HQ OD OLWHUDWX�
UD DOJXQDV GH ODV FXDOHV LQFOXLPRV HQ HVWH DSDUWDGR� /D GHILQLFLyQ SURSXHVWD SRU *UXEHU HQ
���� HV XQD GH ODV PiV IDPRVDV \ PiV UHIHUHQFLDGDV HQ OD OLWHUDWXUD�

´8QD RQWRORJtD HV XQD HVSHFLILFDFLyQ H[SOtFLWD GH XQD FRQFHSWXDOL]DFLyQµ >*UXEHU��@
&RQFHSWXDOL]DFLyQ VH HQWLHQGH FRPR XQD HVWUXFWXUD VHPiQWLFD LQWHQVLRQDO �YV� H[WHQVLR�

QDO� TXH FRGLILFD ODV UHJODV LPSOtFLWDV TXH UHVWULQJHQ OD HVWUXFWXUD GH XQ IUDJPHQWR GH OD UHDOL�
GDG� 7RPDQGR FRPR SXQWR GH SDUWLGD OD GHILQLFLyQ GH *UXEHU� VH KDQ SURSXHVWR GLVWLQWDV
PRGLILFDFLRQHV� &RQ HO HVStULWX GH UHFRQFLOLDU WRGDV HOODV� HO WUDEDMR GH >*XDULQR	*LDUUHWD��@
UHFRJH DOJXQDV GHILQLFLRQHV \ SURSRUFLRQD LQWHUSUHWDFLRQHV VLQWiFWLFDV \ VHPiQWLFDV GH HOODV�
(Q OD SUiFWLFD HO WpUPLQR RQWRORJtD VH XWLOL]D GH IRUPD DPELJXD FRQ GRV VLJQLILFDGRV� WDQ�

WR SDUD UHIHULUQRV D FRPSRQHQWHV GH QLYHO VLPEyOLFR �VLQWiFWLFR� R D VX FRPSRQHQWH FRQFHS�
WXDO VHPiQWLFD HTXLYDOHQWH� (Q >*XDULQR	*LDUUHWD��@ VH SURSRQH XVDU HO WpUPLQR FRQFHSWXDOL�
]DFLyQ SDUD GHQRWDU XQD HVWUXFWXUD VHPiQWLFD \ WHRUtD RQWROyJLFD SDUD GHQRWDU XQD WHRUtD OyJLFD
TXH H[SUHVD FRQRFLPLHQWR RQWROyJLFR� /D LQWXLFLyQ HV TXH ODV WHRUtDV RQWROyJLFDV VRQ FRP�
SRQHQWHV FRQFUHWRV TXH SXHGHQ VHU ItVLFDPHQWH FRPSDUWLGDV� 3RU RWUD SDUWH� ODV FRQFHSWXDOL�
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]DFLRQHV VRQ HO HTXLYDOHQWH VHPiQWLFR GH ODV WHRUtDV RQWROyJLFDV� 'H HVWH PRGR� OD PLVPD
WHRUtD RQWROyJLFD SXHGH VDWLVIDFHU GLVWLQWDV FRQFHSWXDOL]DFLRQHV� \ OD PLVPD FRQFHSWXDOL]DFLyQ
SXHGH VHU OD EDVH GH GLVWLQWDV WHRUtDV RQWROyJLFDV� (Q HVWH VHQWLGR� HO WpUPLQR RQWRORJtD VH XVD
GH IRUPD DPELJXD D YHFHV FRPR VLQyQLPR GH WHRUtD RQWROyJLFD \ RWUDV FRPR VLQyQLPR GH
FRQFHSWXDOL]DFLyQ�

(VWD SRVWXUD HV FRPSDWLEOH FRQ OD GHILQLFLyQ FOiVLFD GH >*UXEHU��@ VL VH FRQVLGHUD HO WpU�
PLQR RQWRORJtD FRPR VLQyQLPR GH WHRUtD RQWROyJLFD� \D TXH OD DSDULFLyQ GH OD SDODEUD ´H[SOt�
FLWDµ HQ OD GHILQLFLyQ GHQRWD DOJR FRQFUHWR \ ItVLFR DO QLYHO VLPEyOLFR�
$GHPiV GH ODV DQWHULRUHV� H[LVWHQ RWUDV GHILQLFLRQHV HQ OD OLWHUDWXUD� 3RU HMHPSOR� OD VL�

JXLHQWH GHILQLFLyQ REVHUYD TXH OR TXH FRQVWLWX\H XQD RQWRORJtD HV OD LQWHUSUHWDFLyQ VHPiQWLFD
GH ORV WpUPLQRV GH XQ GRPLQLR \ QR ORV WpUPLQRV HQ Vt PLVPRV�

´8QD RQWRORJtD SDUD HO FRQRFLPLHQWR UHODWLYR D XQD WDUHD R GRPLQLR SDUWLFXODUHV GHVFULEH XQD WD[RQRPtD
GH FRQFHSWRV SDUD HVD WDUHD R GRPLQLR TXH GHILQH OD LQWHUSUHWDFLyQ VHPiQWLFD GHO FRQRFLPLHQWRµ >$O�
EHUWV��@
(O SUREOHPD GH OD GHILQLFLyQ DQWHULRU HV TXH QR UHIOHMD TXH XQD RQWRORJtD HV PXFKR PiV

TXH XQD WD[RQRPtD GH FRQFHSWRV� LQFOX\HQGR HQWUH RWUDV FRVDV UHVWULFFLRQHV \ UHODFLRQHV
HQWUH ORV FRQFHSWRV�
'HVGH HO SXQWR GH YLVWD GH 1� *XDULQR >*XDULQR��@ OD VLJXLHQWH IRUPXODFLyQ FODULILFD OD

GH >*UXEHU��@ DO KDFHU KLQFDSLp HQ HO KHFKR GH TXH ODV RQWRORJtDV SHUWHQHFHQ DO QLYHO GH FR�
QRFLPLHQWR� DXQTXH SRGUtDQ GHSHQGHU GH SXQWRV GH YLVWD SDUWLFXODUHV� UHIOHMDQGR HO SUREOHPD
GH LQWHUDFFLyQ�

´8QD RQWRORJtD HV XQD HVSHFLILFDFLyQ H[SOtFLWD D QLYHO GH FRQRFLPLHQWR� GH XQD FRQFHSWXDOL]DFLyQ� >���@ TXH
SXHGH HVWDU LQIOXLGR SRU OD WDUHD \ HO GRPLQLR SDUWLFXODUHVµ >9DQ +HLMVW HW DO� ��@
(Q ����� 7RP *UXEHU SURSXVR RWUD GHILQLFLyQ TXH GLVWLQJXH ODV RQWRORJtDV \ ODV FRQFHS�

WXDOL]DFLRQHV FRPR FRVDV GLVWLQWDV� GH IRUPD TXH XQD RQWRORJtD QR HV XQD HVSHFLILFDFLyQ GH
XQD FRQFHSWXDOL]DFLyQ VLQR ´XQ DFXHUGR �SRVLEOHPHQWH LQFRPSOHWR� VREUH XQD FRQFHSWXDOL]DFLyQµ�
3RU ~OWLPR� \ SDUD WHUPLQDU FRQ HVWH EUHYH UHSDVR� OD VLJXLHQWH GHILQLFLyQ SURSXHVWD HQ

>6ZDUWRXW HW DO� ��@ QRV VLUYH SDUD LQWURGXFLU OD GLVFXVLyQ WHUPLQROyJLFD HQ FXDQWR D OD GLVWLQ�
FLyQ HQWUH ORV WpUPLQRV RQWRORJtD \ EDVH GH FRQRFLPLHQWR�

´8QD RQWRORJtD HV XQ FRQMXQWR GH WpUPLQRV MHUiUTXLFDPHQWH HVWUXFWXUDGRV SDUD GHVFULELU XQ GRPLQLR� TXH
SXHGHQ VHU XWLOL]DGRV FRPR HVTXHOHWR HQ HO TXH VH IXQGDPHQWD XQD EDVH GH FRQRFLPLHQWRµ

(Q OD FRPXQLGDG GH ,QJHQLHUtD GHO &RQRFLPLHQWR DOJXQDV YHFHV VH XWLOL]D OD SDODEUD RQWR�
ORJtD SDUD UHIHULUVH D XQD EDVH GH FRQRFLPLHQWR GHQWUR GH XQ VLVWHPD� 6HJ~Q OD GHILQLFLyQ
DQWHULRU \ VHJ~Q >*XDULQR	*LDUHWWD��@ XQD RQWRORJtD QR HV XQD EDVH GH FRQRFLPLHQWR \D TXH
DXQTXH DPEDV WLHQHQ HQ FRP~Q TXH FRQWLHQHQ FRQRFLPLHQWR H[LVWHQ PXFKDV GLIHUHQFLDV
HQWUH HOODV� 5HFRJHPRV DTXt ODV PiV UHSUHVHQWDWLYDV >*yPH]�3pUH]��@�

• &DUDFWHUtVWLFDV GHO OHQJXDMH XWLOL]DGR SDUD FRGLILFDU HO FRQRFLPLHQWR� /DV RQWRORJtDV
GHEHQ HVFULELUVH HQ XQ OHQJXDMH SURFHVDEOH GH IRUPD DXWRPiWLFD� VHPiQWLFDPHQWH
ELHQ GHILQLGR� LQGHSHQGLHQWH GHO GRPLQLR� SRUWiWLO� GHFODUDWLYR \ H[SUHVLYR� TXH GHEH�
UtD VHU LQGHSHQGLHQWH GHO OHQJXDMH GH OD DSOLFDFLyQ TXH UHXWLOL]D \ FRPSDUWH VXV GHIL�
QLFLRQHV� (VWDV SURSLHGDGHV QR VH JDUDQWL]DQ HQ JHQHUDO FXDQGR VH FRGLILFD XQD EDVH
GH FRQRFLPLHQWR�

• 2EMHWLYRV GH OD FRGLILFDFLyQ GHO FRQRFLPLHQWR� /DV RQWRORJtDV HVWiQ GLVHxDGDV FRQ HO
SURSyVLWR GH FRPSDUWLU \ UHXWLOL]DU FRQRFLPLHQWR� QR VLHQGR DVt HQ ODV EDVHV GH FR�
QRFLPLHQWR� 3RU WDQWR� VXV GHILQLFLRQHV VH GHEHUtDQ FRQFHSWXDOL]DU FRQ XQ QLYHO DOWR
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GH DEVWUDFFLyQ \ JHQHUDOLGDG� SDUD TXH ODV GHILQLFLRQHV LQFOXLGDV HQ OD RQWRORJtD VHDQ
LQGHSHQGLHQWHV GH VX XVR ILQDO�

• (VSHFLILFDFLyQ GH UHTXLVLWRV� 8QR GH ORV SUREOHPDV SULQFLSDOHV TXH ORV LQJHQLHURV GH
FRQRFLPLHQWR WLHQHQ DO FRQVWUXLU EDVHV GH FRQRFLPLHQWR HV OD GLILFXOWDG GH REWHQHU
ORV UHTXLVLWRV GH OD DSOLFDFLyQ� 'HELGR D TXH ORV H[SHUWRV QRUPDOPHQWH QR VRQ FDSD�
FHV GH GHVFULELU FyPR VH FRPSRUWDQ HQ HO GRPLQLR GH IRUPD FRQFUHWD \ FRPSOHWD� HV
PX\ GLItFLO SDUD ORV LQJHQLHURV GH FRQRFLPLHQWR HVSHFLILFDU HO FRPSRUWDPLHQWR GHO
.%6� 3RU WDQWR� ORV .%6V QRUPDOPHQWH VH FRQVWUX\HQ LQFUHPHQWDOPHQWH PHGLDQWH
SURWRWLSRV TXH HYROXFLRQDQ GH IRUPD TXH ODV GHILFLHQFLDV GHO SURGXFWR ILQDO GH XQ
FLFOR VH XWLOL]DQ FRPR HVSHFLILFDFLyQ GHO VLJXLHQWH SURWRWLSR� 3RU HO FRQWUDULR� ODV RQ�
WRORJtDV VH FRQVWUX\HQ SDUD VHU UHXWLOL]DGDV \ FRPSDUWLU VX FRQRFLPLHQWR HQ FXDOTXLHU
PRPHQWR \ VLWXDFLyQ LQGHSHQGLHQWHPHQWH GH OD DSOLFDFLyQ TXH ODV XWLOLFH� 3RU WDQWR�
ORV RQWyORJRV VRQ FDSDFHV GH HVSHFLILFDU� DO PHQRV GH IRUPD SDUFLDO� TXp YRFDEXODULR
VHUi FXELHUWR SRU OD RQWRORJtD HQ XQ GRPLQLR GHWHUPLQDGR� (VWR FRQVWLWX\H OD SULQFL�
SDO GLIHUHQFLD HQWUH HO GHVDUUROOR GH RQWRORJtDV \ GH EDVHV GH FRQRFLPLHQWR�

5HVXPLHQGR GLUHPRV TXH XQD RQWRORJtD HV XQD EDVH GH FRQRFLPLHQWR UHXWLOL]DEOH� \ XQD
EDVH GH FRQRFLPLHQWR HV XQD UHSUHVHQWDFLyQ H[SOtFLWD� H[SUHVDGD HQ XQ OHQJXDMH IRUPDO� GHO
FRQRFLPLHQWR DFHUFD GH XQ GRPLQLR�
2WUR PRGR GH HVWXGLDU OD GLIHUHQFLD HQWUH RQWRORJtDV \ EDVHV GH FRQRFLPLHQWR HV HQ WpU�

PLQRV GH OD FDUDFWHUL]DFLyQ IXQFLRQDO GH VX XVR� /DV VLJXLHQWHV FDUDFWHUtVWLFDV KDQ VLGR H[WUDt�
GDV GH XQ PHQVDMH HQYLDGR SRU $GDP )DUTXKDU GHO .6/ �.QRZOHGJH 6KDULQJ /DERUDWRU\� GH OD
8QLYHUVLGDG GH 6WDQIRUG D XQD OLVWD GH GLVWULEXFLyQ SRU FRUUHR HOHFWUyQLFR� (O FRQRFLPLHQWR
¢([SUHVD HO FRQRFLPLHQWR FRQVHQVXDGR GH XQD FRPXQLGDG GH SHUVRQDV R GH DJHQWHV" ¢6H XVD
FRPR UHIHUHQFLD GH WpUPLQRV GHILQLGRV GH IRUPD SUHFLVD" ¢(O OHQJXDMH HV VXILFLHQWHPHQWH
H[SUHVLYR SDUD TXH OD JHQWH SXHGD H[SUHVDU OR TXH TXLHUH" ¢3XHGH VHU UHXWLOL]DGR HQ GLVWLQWDV
VLWXDFLRQHV SDUD GLVWLQWRV HSLVRGLRV GH UHVROXFLyQ GH SUREOHPDV" ¢(V HVWDEOH" ¢6H SXHGH XVDU
SDUD UHVROYHU GLVWLQWRV WLSRV GH SUREOHPDV" ¢6H SXHGH XVDU FRPR SXQWR GH SDUWLGD SDUD FRQV�
WUXLU GLVWLQWRV WLSRV GH DSOLFDFLRQHV LQFOX\HQGR XQD QXHYD EDVH GH FRQRFLPLHQWR� XQ HVTXHPD
GH EDVH GH GDWRV R XQ SURJUDPD RULHQWDGR D REMHWRV" &XDQWR PiV SRVLWLYDV VHDQ ODV UHVSXHV�
WDV D HVWDV SUHJXQWDV� PiV RQWROyJLFR HV HO FRQRFLPLHQWR UHSUHVHQWDGR�
(O FRQRFLPLHQWR GH OD PD\RUtD GH ORV .%6V VH XELFD HQ DOJ~Q OXJDU HQWUH ORV GRV H[WUH�

PRV� /RV .%6V WtSLFDPHQWH FRQWLHQHQ SDUWH GH FRQRFLPLHQWR RQWROyJLFR \ UHXWLOL]DEOH SHUR
QRUPDOPHQWH LQIOXLGR SRU OD WDUHD SDUD OD TXH VH GLVHxy� ODV UHVWULFFLRQHV GHO OHQJXDMH GH UH�
SUHVHQWDFLyQ� \ ORV SURFHGLPLHQWRV GH LQIHUHQFLD XWLOL]DGRV�

3.1.1 Conceptualización vs formalización 
'H OR DQWHULRU� SRGHPRV GLVWLQJXLU HQWUH GRV DSUR[LPDFLRQHV� OD SULPHUD HQWLHQGH XQD RQWR�
ORJtD FRPR XQ PDUFR FRQFHSWXDO DO QLYHO GH FRQRFLPLHQWR \ OD VHJXQGD HQWLHQGH XQD RQWROR�
JtD FRPR XQ FRPSRQHQWH FRQFUHWR DO QLYHO VLPEyOLFR TXH VHUi XWLOL]DGR FRQ DOJ~Q SURSyVLWR�
5HWRPDPRV OD WHUPLQRORJtD SURSXHVWD SRU >*XDULQR	*LDUUHWD��@ GRQGH ODV WHRUtDV RQWROyJL�
FDV VRQ FRPSRQHQWHV FRQFUHWRV IRUPDOL]DGRV TXH SXHGHQ VHU ItVLFDPHQWH FRPSDUWLGRV� \ ODV
FRQFHSWXDOL]DFLRQHV VRQ HO HTXLYDOHQWH VHPiQWLFR GH ODV WHRUtDV RQWROyJLFDV� (Q HVWH VHQWLGR�
HO WpUPLQR RQWRORJtD VH XVD GH IRUPD DPELJXD FRPR VLQyQLPR GH WHRUtD RQWROyJLFD R FRPR
VLQyQLPR GH FRQFHSWXDOL]DFLyQ�
(Q OD OtQHD GH >*UXEHU��@ \� FRPR VH GHILHQGH WDPELpQ HQ >*XDULQR	*LDUUHWD��@ \ HQ

>&KDQGUDVHNDUDQ HW DO� ��@� QRVRWURV XVDUHPRV HO WpUPLQR FRQFHSWXDOL]DFLyQ HQ HO VHQWLGR
VHPiQWLFR \ HO WpUPLQR RQWRORJtD FRPR XQD WHRUtD OyJLFD TXH GD XQD HVSHFLILFDFLyQ H[SOtFLWD
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�SDUFLDO� GH XQD FRQFHSWXDOL]DFLyQ� 3DUD FODULILFDU� HQ FRQFUHWR HQWHQGHPRV ODV RQWRORJtDV
FRPR XQ YRFDEXODULR GH UHSUHVHQWDFLyQ HVSHFLDOL]DGR HQ DOJ~Q GRPLQLR R iUHD GH LQWHUpV� (Q
UHDOLGDG� QR HV WDQWR HO YRFDEXODULR FRQFUHWR OR TXH FDUDFWHUL]D D XQD RQWRORJtD VLQR ODV FRQ�
FHSWXDOL]DFLRQHV FDSWXUDGDV SRU ORV WpUPLQRV GHO YRFDEXODULR� 3RU HMHPSOR� OD RQWRORJtD HQ Vt
QR FDPELDUtD DXQTXH WUDGX]FDPRV ORV WpUPLQRV GHO YRFDEXODULR GH LQJOpV D HVSDxRO �SRUTXH
QR FDPELD VX FRQFHSWXDOL]DFLyQ��
(Q FXDOTXLHU FDVR� GHVSXpV GH OD FRQFHSWXDOL]DFLyQ GH ORV SULQFLSDOHV FRPSRQHQWHV GH

XQD RQWRORJtD� pVWD GHEH LPSOHPHQWDUVH HQ DOJ~Q OHQJXDMH TXH SXHGH YDULDU GHVGH PX\ LQ�
IRUPDO� VHPL�IRUPDO R OHQJXDMHV PX\ IRUPDOHV >8VFKROG��@�
'HVSXpV GH OD IDVH GH FRQFHSWXDOL]DFLyQ GH XQ iUHD GH FRQRFLPLHQWR� TXH UHTXLHUH XQ

DQiOLVLV HIHFWLYR GHO iUHD� VH GHILQHQ ORV WpUPLQRV DVRFLDGRV D ODV FRQFHSWXDOL]DFLRQHV \ VH
HOLJH XQD VLQWD[LV SDUD FRGLILFDUORV� (O UHVXOWDGR GH WRGR OR DQWHULRU VH FRGLILFD HQ IRUPD GH
XQD RQWRORJtD GHO iUHD GH FRQRFLPLHQWR HOHJLGD TXH SXHGH VHU FRPSDUWLGD SRU FXDOTXLHUD TXH
WHQJD QHFHVLGDGHV VLPLODUHV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR HQ HVH GRPLQLR HYLWDQGR OD
QHFHVLGDG GH UHSOLFDU HO HVIXHU]R GH DQiOLVLV UHDOL]DGR�
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3DUD IRUPDOL]DU HO FRQRFLPLHQWR TXH HVWi SUHVHQWH HQ ODV RQWRORJtDV VH XWLOL]DQ FLQFR WLSRV GH
FRPSRQHQWHV� FODVHV� UHODFLRQHV� IXQFLRQHV� D[LRPDV H LQVWDQFLDV >*UXEHU��@� $XQTXH ODV
FODVHV GH XQD RQWRORJtD VH RUJDQL]DQ JHQHUDOPHQWH GH IRUPD WD[RQyPLFD� QR VH GHEH FRQVLGH�
UDU HVWD WD[RQRPtD GH FODVHV FRPR XQD RQWRORJtD HQ Vt PLVPD >6WXGHU HW DO� ��@�
(O WpUPLQR FRQFHSWR R FODVH VH XWLOL]D HQ XQ VHQWLGR DPSOLR SDUD DJUXSDU FRQMXQWRV GH LQ�

GLYLGXRV� TXH SXHGHQ GHVFULELU D VX YH] WDUHDV� IXQFLRQHV� DFFLRQHV� HVWUDWHJLDV� SURFHVRV� HWF�
/DV UHODFLRQHV UHSUHVHQWDQ XQ WLSR GH LQWHUDFFLyQ HQWUH ORV FRQFHSWRV GHO GRPLQLR� /DV IXQ�
FLRQHV VRQ XQ FDVR HVSHFLDO GH UHODFLyQ Q�DULD HQ HO TXH HO HOHPHQWR Q GH OD UHODFLyQ HVWi XQt�
YRFDPHQWH GHWHUPLQDGR SRU ORV Q�� DQWHULRUHV HOHPHQWRV� /RV D[LRPDV VH XVDQ SDUD PRGHODU
VHQWHQFLDV TXH VRQ VLHPSUH FLHUWDV HQ HVWH GRPLQLR \ ODV LQVWDQFLDV VH XVDQ SDUD UHSUHVHQWDU
LQGLYLGXRV FRQFUHWRV�
8QD YH] TXH ORV FRPSRQHQWHV GH OD RQWRORJtD KD\DQ VLGR LGHQWLILFDGRV� OD RQWRORJtD SXHGH

VHU LPSOHPHQWDGD HQ DOJ~Q OHQJXDMH� (Q ODV DSOLFDFLRQHV TXH XVDQ RQWRORJtDV SRGHPRV HQ�
FRQWUDU XQD JUDQ YDULHGDG GH OHQJXDMHV� SRU HMHPSOR� (;35(66 >6SLEH\��@� &0/ HO OHQJXDMH
GH PRGHODGR GH &RPPRQ.$'6 >6FKUHLEHU HW DO� ��@� 2QWROLQJXD >*UXEHU��@� .,) �.QRZOHGJH
,QWHUFKDQJH )RUPDW� >*HQHVHUHWK	)LNHV��@� &\F/>/HQDW	*XKD��@� )/RJLF >.LIHU HW DO� ��@� R HO
SURSLR /220 >0DF*UHJRU	%DWHV��@ >0DF*UHJRU��@� &DGD XQR GH HVWRV OHQJXDMHV VH EDVD HQ
DOJXQR GH ORV SDUDGLJPDV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� FRPR ODV '/V� ORV VLVWHPDV GH
PDUFRV R OD OyJLFD GH SUHGLFDGRV�
'HQWUR GH OD FRPXQLGDG GH ,QJHQLHUtD 2QWROyJLFD� PXFKRV WUDEDMRV FRQVLGHUDQ D 2QWR�

OLQJXD FRPR HO HVWiQGDU GH OHQJXDMH GH HVSHFLILFDFLyQ GH RQWRORJtDV� 2QWROLQJXD SURSRUFLRQD
XQ OHQJXDMH D QLYHO GH FRQRFLPLHQWR� LQGHSHQGLHQWH GH OD LPSOHPHQWDFLyQ� \ TXH SHUPLWH
HVSHFLILFDU FRQFHSWRV� UHODFLRQHV \ D[LRPDV� 2QWROLQJXD HV XQD H[WHQVLyQ GH .,) \ )UDPH
2QWRORJ\ >*UXEHU��@� XQD RQWRORJtD TXH FDSWXUD ODV SULPLWLYDV GH UHSUHVHQWDFLyQ XWLOL]DGDV HQ
ORV OHQJXDMHV GH UHSUHVHQWDFLyQ EDVDGRV HQ PDUFRV� 2QWROLQJXD QR WLHQH XQ PRWRU GH LQIH�
UHQFLDV DVRFLDGR \ OD ~QLFD PDQHUD GH XWLOL]DU �SRU XQD PiTXLQD� XQD RQWRORJtD HVFULWD HQ
2QWROLQJXD HV WUDGXFLUOD D DOJ~Q OHQJXDMH LPSOHPHQWDGR� &RPR OD WUDGXFFLyQ GH FRQMXQWRV
DUELWUDULRV GH D[LRPDV HQ OyJLFD D RWURV OHQJXDMHV QR HV YLDEOH� 2QWROLQJXD HVWi VHVJDGR KDFLD
XQ HVWLOR GH UHSUHVHQWDFLyQ RULHQWDGR D REMHWRV >*UXEHU��@�
'HELGR DO LQWHUFDPELR GH RQWRORJtDV D WUDYpV GH OD :HE� UHFLHQWHPHQWH VH KDQ GHVDUUROOD�

GR QXHYRV OHQJXDMHV GH HVSHFLILFDFLyQ GH RQWRORJtDV EDVDGRV HQ ORV HVWiQGDU :HE FRPR
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;0/ R 5')� ([LVWHQ YDULRV WUDEDMRV >9DQ +DUPHOHQ	)HQVHO��@ >*LO	5DWQDNDU��@ TXH SUH�
VHQWDQ XQ HVWXGLR VREUH RQWRORJtDV \ OHQJXDMHV EDVDGRV HQ :HE SDUD UHSUHVHQWDUODV� (Q >&RU�
FKR	*yPH]�3HUH]�� D� E� F@ VH HVWDEOHFH XQ PDUFR FRP~Q TXH SHUPLWH FRPSDUDU OD H[SUHVL�
YLGDG GH ORV OHQJXDMHV WUDGLFLRQDOHV GH IRUPDOL]DFLyQ GH RQWRORJtDV FRPR /220� FRQ ORV
QXHYRV OHQJXDMHV PiV RULHQWDGRV DO LQWHUFDPELR GH RQWRORJtDV D WUDYpV GH OD :HE� 3RU HMHP�
SOR� 6+2( >/XNH	+HIOLQ��@� ;2/ >.DUS HW DO� ��@� 5') >/DVVLOD	6ZLFN��@ \ 2,/
>+RUURFNV HW DO� ��@� $GHPiV GH OD H[SUHVLYLGDG FRPSDUD WDPELpQ RWURV DVSHFWRV FRPR OD
FDSDFLGDG GH LQIHUHQFLD \ OD IDFLOLGDG GH FRPSUHQVLyQ GHO FyGLJR UHSUHVHQWDGR HQ GLFKRV
OHQJXDMHV� $XQTXH VyOR FRQFOX\HQ TXH OD HOHFFLyQ GHO OHQJXDMH PiV DGHFXDGR GHSHQGHUi HQ
FDGD FDVR GH ODV FDUDFWHUtVWLFDV FRQFUHWDV OD DSOLFDFLyQ D GHVDUUROODU� ORV UHVXOWDGRV REWHQLGRV
GXUDQWH VX HVWXGLR VH SXHGHQ XVDU FRPR JXtD SDUD WRPDU HVWD GHFLVLyQ� (Q ODV WDEODV FRPSD�
UDWLYDV SURSRUFLRQDGDV VH UHIOHMDQ ODV EXHQDV SURSLHGDGHV GH /220 HQ ORV DVSHFWRV FRPSD�
UDGRV� (Q HO $SDUWDGR � GHVFULELPRV ODV '/V� \ MXVWLILFDPRV QXHVWUD HOHFFLyQ EDViQGRQRV HQ
OD H[SUHVLYLGDG \ ORV PHFDQLVPRV GH UD]RQDPLHQWR TXH KDQ KHFKR GH ODV '/V XQ IRUPDOLVPR
PX\ SRSXODU SDUD IRUPDOL]DU RQWRORJtDV�

3.1.2 Construcción de ontologías 
,JXDO TXH HO GHVDUUROOR GH .%6V HO GHVDUUROOR GH RQWRORJtDV WDPELpQ VH HQFXHQWUD� HQ FLHUWR
PRGR� FRQ HO FXHOOR GH ERWHOOD GH DGTXLVLFLyQ GH FRQRFLPLHQWR� 6HJ~Q OD RSLQLyQ GH 9DQ
+HLMVW \ VXV FROHJDV HQ >9DQ +HLMVW HW DO� ��@ H[LVWHQ GRV LPSHGLPHQWRV TXH GLILFXOWDQ HO GHVD�
UUROOR GH QXHYDV RQWRORJtDV� (Q SULPHU OXJDU HO SUREOHPD GH OD LQWHUDFFLyQ \D FRPHQWDGR�
VHJ~Q HO FXDO QR VH SXHGH UHSUHVHQWDU FRQRFLPLHQWR VL QR VH FRQRFH FyPR VH YD D UD]RQDU
FRQ pO� (Q VHJXQGR OXJDU HO SUREOHPD GH OD JUDQ FDQWLGDG GH FRQRFLPLHQWR HQ HO PXQGR KDFH
TXH OD FRQVWUXFFLyQ GH XQD RQWRORJtD HQ XQD SDUFHOD FRQFUHWD UHVXOWH XQD WDUHD GHVDOHQWDGRUD
\D TXH HO SURFHVR GH LGHQWLILFDFLyQ GH XQ FRQMXQWR GH WpUPLQRV EiVLFRV UHXWLOL]DEOHV QR UHVXO�
WD VHQFLOOR HQ DEVROXWR�
5HDOL]DU XQ DQiOLVLV RQWROyJLFR SHUPLWH FODULILFDU OD HVWUXFWXUD GHO FRQRFLPLHQWR \ H[WUDHU

ODV FRQFHSWXDOL]DFLRQHV VXE\DFHQWHV TXH QRV SHUPLWDQ GLVSRQHU GH XQ YRFDEXODULR SDUD UH�
SUHVHQWDU FRQRFLPLHQWR GH XQ FLHUWR GRPLQLR� 3RU WDQWR� HO SULPHU SDVR HQ OD UHSUHVHQWDFLyQ
GH FRQRFLPLHQWR VREUH XQ GRPLQLR HV OOHYDU D FDER XQ DQiOLVLV RQWROyJLFR HIHFWLYR�
(O SURFHVR GH FRQVWUXFFLyQ GH RQWRORJtDV HV XQ DUWH PiV TXH XQD DFWLYLGDG GH LQJHQLHUtD

>*yPH]�3pUH]��@� &DGD HTXLSR GH GHVDUUROOR XVD VXV SURSLRV FULWHULRV GH GLVHxR \ IDVHV HQ HO
SURFHVR GH GHVDUUROOR GH RQWRORJtDV� OD DXVHQFLD GH PHWRGRORJtDV HVWDQGDUL]DGDV GLILFXOWD HO
GHVDUUROOR GH RQWRORJtDV FRPSDUWLGDV \ FRQVHQVXDGDV HQ \ HQWUH ORV HTXLSRV� OD H[WHQVLyQ GH
XQD RQWRORJtD SRU RWURV \ VX UHXWLOL]DFLyQ HQ DSOLFDFLRQHV� 6HJ~Q >*yPH]�3pUH]��@ OD FDXVD
GH HVWRV SUREOHPDV HV OD DXVHQFLD GH XQ PRGHOR FRQFHSWXDO H[SOtFLWR \ WRWDOPHQWH GRFXPHQ�
WDGR VREUH HO TXH IRUPDOL]DU OD RQWRORJtD�
([LVWHQ DOJXQDV DSUR[LPDFLRQHV PHWRGROyJLFDV SDUD FRQVWUXLU RQWRORJtDV� 3RU HMHPSOR� OD

PHWRGRORJtD GH 8VFKROG >8VFKROG��@ >8VFKROG	*UXQQLQJHU��@� OD GH *U�QLQJHU \ )R[
>*U�QLQJHU	)R[��@ \ 0(7+2172/2*< >)HUQiQGH] HW DO� ��@� 9HU WDPELpQ >*UXEHU��@� 7R�
GDV HOODV FRPLHQ]DQ FRQ XQD IDVH GH LGHQWLILFDFLyQ GH ORV SURSyVLWRV GH OD RQWRORJtD \ GH OD
QHFHVLGDG GH DGTXLULU FRQRFLPLHQWR VREUH HO GRPLQLR� 'HVSXpV GH OD IDVH GH DGTXLVLFLyQ GH
FRQRFLPLHQWR� ODV PHWRGRORJtDV UHIOHMDQ HO KHFKR GH TXH ORV GHVDUUROODGRUHV WLHQGHQ D SDVDU
GLUHFWDPHQWH D OD IDVH GH LPSOHPHQWDFLyQ� 3RU HMHPSOR� VHJ~Q OD PHWRGRORJtD GH 8VFKROG
GHVSXpV GH DGTXLULU FLHUWR FRQRFLPLHQWR GHO GRPLQLR VH SURFHGH D VX FRGLILFDFLyQ HQ XQ
OHQJXDMH IRUPDO� /D DOWHUQDWLYD SODQWHDGD HQ 0(7+2172/2*< SURSRQH H[SUHVDU ODV LGHDV R
FRQFHSWRV XVDQGR XQD UHSUHVHQWDFLyQ LQWHUPHGLD GH IRUPD TXH OD RQWRORJtD VH SXHGH IRUPD�
OL]DU SRVWHULRUPHQWH XWLOL]DQGR WUDGXFWRUHV D GLVWLQWRV OHQJXDMHV� &RPR KHPRV YLVWR H[LVWHQ
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YDULRV VLVWHPDV GH UHSUHVHQWDFLyQ TXH VH XWLOL]DQ SDUD IRUPDOL]DU RQWRORJtDV� JHQHUDOPHQWH
EDVDGRV HQ PDUFRV� HQ OyJLFD R HQ DPERV� /D UHSUHVHQWDFLyQ LQWHUPHGLD HVWi D PHGLR FDPLQR
HQWUH OD YLVLyQ GHO GRPLQLR SRU SDUWH GH OD JHQWH� HQ SDUWLFXODU ORV H[SHUWRV GHO GRPLQLR� \ ORV
OHQJXDMHV HQ ORV TXH VH IRUPDOL]DQ ODV RQWRORJtDV� 'LFKD UHSUHVHQWDFLyQ LQWHUPHGLD HV XQD
DSUR[LPDFLyQ DGHFXDGD SDUD DGTXLULU \ HYDOXDU HO FRQRFLPLHQWR WDQWR SDUD ORV LQJHQLHURV GHO
FRQRFLPLHQWR FRPR SDUD ORV H[SHUWRV GHO GRPLQLR TXH QR WLHQHQ SRU TXp GRPLQDU HO IRUPD�
OLVPR GH UHSUHVHQWDFLyQ HOHJLGR�
8QR GH ORV REMHWLYRV GHO GLVHxR GH ODV RQWRORJtDV HV HO GH SURSRUFLRQDU XQ PHGLR HIHFWLYR

SDUD FRPSDUWLU FRQRFLPLHQWR� 'HVSXpV GH UHDOL]DU XQ DQiOLVLV RQWROyJLFR \ REWHQHU FRQFHS�
WXDOL]DFLRQHV DGHFXDGDV SDUD XQD FLHUWR iUHD GH FRQRFLPLHQWR� VH HOLJHQ FLHUWRV WpUPLQRV \
XQD VLQWD[LV SDUD UHSUHVHQWDUODV� 8QD YH] IRUPDOL]DGD� XQD RQWRORJtD SXHGH FRPSDUWLUVH FRQ
FXDOTXLHUD TXH VH HQFXHQWUH FRQ QHFHVLGDGHV VLPLODUHV GH FRQRFLPLHQWR HQ HVH GRPLQLR� HYL�
WDQGR HO HVIXHU]R GH UHSHWLU HO SURFHVR GH DQiOLVLV RQWROyJLFR�

3.1.3 Clasificación de ontologías  
(Q HVWH DSDUWDGR TXHUHPRV GDU XQD LGHD JHQHUDO GH ORV WLSRV GH RQWRORJtDV TXH VH PDQHMDQ
QRUPDOPHQWH HQ OD FRPXQLGDG RQWROyJLFD >9DQ +HLMVW HW DO� ��@ >0L]RJXFKL HW DO� ��@ >&KDQ�
GUDVHNDUDQ HW DO� ��@� /D FODVLILFDFLyQ VLJXLHQWH QR HV XQD SDUWLFLyQ H[KDXVWLYD \D TXH XQD RQ�
WRORJtD SXHGH HQPDUFDUVH HQ YDULRV GH ORV VLJXLHQWHV WLSRV�

• /DV RQWRORJtDV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR >9DQ +HLMVW HW DO� ��@ FDSWXUDQ ODV SULPLWLYDV
GH UHSUHVHQWDFLyQ XWLOL]DGDV SDUD IRUPDOL]DU FRQRFLPLHQWR HQ DOJ~Q SDUDGLJPD GH UH�
SUHVHQWDFLyQ� ([SOLFDQ ODV FRQFHSWXDOL]DFLRQHV TXH VXE\DFHQ HQ DOJ~Q IRUPDOLVPR GH
UHSUHVHQWDFLyQ GH FRQRFLPLHQWR \ SURSRUFLRQDQ XQ PDUFR GH UHSUHVHQWDFLyQ QHXWUDO
UHVSHFWR D ODV HQWLGDGHV FRQFUHWDV GHO PXQGR R GHO GRPLQLR TXH VH UHSUHVHQWDUiQ
FRQ HVWH WLSR GH RQWRORJtDV� (O HMHPSOR PiV UHSUHVHQWDWLYR HV OD \D FLWDGD )UDPH 2QWR�
ORJ\ >*UXEHU��@ TXH FDSWXUD ODV SULPLWLYDV GH UHSUHVHQWDFLyQ XWLOL]DGDV HQ ORV OHQJXD�
MHV GH UHSUHVHQWDFLyQ EDVDGRV HQ PDUFRV� (VWD RQWRORJtD SHUPLWH HVSHFLILFDU RWURV WL�
SRV GH RQWRORJtDV XVDQGR ODV FRQYHQFLRQHV GH ORV VLVWHPDV GH PDUFRV�

• /DV RQWRORJtDV GH FRQRFLPLHQWR JHQHUDO R GH VHQWLGR FRP~Q FDSWXUDQ YRFDEXODULR UHODWLYR D FR�
VDV JHQHUDOHV FRPR HYHQWRV� WLHPSR� FDXVDOLGDG� HVSDFLR� FRPSRUWDPLHQWR� IXQFLRQD�
OLGDG� HWF� (Q HVWD FDWHJRUtD HO HMHPSOR PiV VLJQLILFDWLYR HV OD RQWRORJtD &<& >/H�
QDW	*XKD��@ TXH LQFOX\H FRQRFLPLHQWR KXPDQR EiVLFR GH VHQWLGR FRP~Q�

• /DV RQWRORJtDV GH QLYHO VXSHULRU �7RS�/HYHO� SURSRUFLRQDQ HOHPHQWRV \ WpUPLQRV FRQ XQ DO�
WR QLYHO GH DEVWUDFFLyQ� HV GHFLU� WpUPLQRV JHQHUDOHV EDMR ORV FXDOHV VH VXHOHQ FRORFDU
ORV WpUPLQRV PiV HVSHFtILFRV GH RWUDV RQWRORJtDV� ([LVWHQ YDULRV HMHPSORV GH RQWROR�
JtDV GH QLYHO VXSHULRU� 3HQPDQ 8SSHU /HYHO >%DWHPDQ��@� &<& >/HQDW	*XKD��@� \ 0L�
NURNRVPRV >0DKHVK��@ VRQ ODV PiV UHSUHVHQWDWLYDV� 5HODFLRQDGDV� VH HQFXHQWUDQ
WDPELpQ ODV PHWD�RQWRORJtDV X RQWRORJtDV JHQpULFDV >9DQ +HLMVW HW DO� ��@ �WDPELpQ FRQRFLGDV
FRPR &RUH 2QWRORJLHV R 8SSHU 2QWRORJLHV >&KDQGUDVHNDUDQ HW DO� ��@� TXH VRQ UHXWLOL]D�
EOHV D WUDYpV GH YDULRV GRPLQLRV� 8QR GH ORV HMHPSORV PiV WtSLFRV HV OD 0HUHRORJ\ 2Q�
WRORJ\ >%RUVW��@ TXH GHILQH OD UHODFLyQ SDUWH�GH \ VXV SURSLHGDGHV� OR TXH SHUPLWH H[�
SUHVDU TXH FLHUWRV GLVSRVLWLYRV HVWiQ FRPSXHVWRV GH SDUWHV TXH D VX YH] SXHGHQ GHV�
FRPSRQHUVH HQ VXESDUWHV� 7DPELpQ HQ >*XDULQR��@ \ >/HQDW	*XKD��@ VH KDQ SUR�
SXHVWR RQWRORJtDV JHQpULFDV DOWHUQDWLYDV� FRQ XQ DFXHUGR HQ WpUPLQRV FRPR ´REMH�
WRVµ� ´SURSLHGDGHVµ� ´YDORUHVµ� ´UHODFLRQHVµ� ´SURFHVRVµ� ´HVWDGRVµ� ´SDUWHVµ� ´HIHF�
WRVµ� ´FODVHVµ� ´LQVWDQFLDVµ� ´VXEFODVHVµ� ´FRPSRQHQWHVµ� HWF� (VWH UHSHUWRULR GH
WpUPLQRV QR GLFH QDGD VREUH TXp FODVHV R TXp HQWLGDGHV X REMHWRV H[LVWHQ UHDOPHQWH�
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(Q RFDVLRQHV ORV WpUPLQRV GH XQD RQWRORJtD GH XQ GRPLQLR VH GHILQHQ FRPR HVSHFLD�
OL]DFLRQHV GH ORV WpUPLQRV TXH SHUWHQHFHQ D HVWH WLSR GH RQWRORJtDV JHQpULFDV�

• /DV RQWRORJtDV GHO GRPLQLR >9DQ +HLMVW HW DO� ��@>0L]RJXFKL HW DO� ��@ SURSRUFLRQDQ YRFD�
EXODULR VREUH ORV FRQFHSWRV GH XQ GRPLQLR \ ODV UHODFLRQHV HQWUH HOORV� ODV DFWLYLGDGHV
TXH VH GHVDUUROODQ \ ORV SULQFLSLRV HOHPHQWDOHV TXH ULJHQ HO FRPSRUWDPLHQWR HQ HVH
GRPLQLR� ([SUHVDQ FRQFHSWXDOL]DFLRQHV TXH VRQ HVSHFtILFDV SDUD XQ GRPLQLR \ TXH
VH SXHGHQ UHXWLOL]DU HQ GLVWLQWDV DSOLFDFLRQHV GHQWUR GH HVH GRPLQLR� /DV PHWRGRORJt�
DV GH ,QJHQLHUtD GHO &RQRFLPLHQWR KDFHQ XQD GLVWLQFLyQ H[SOtFLWD HQWUH ODV RQWRORJtDV
GHO GRPLQLR \ HO FRQRFLPLHQWR GHO GRPLQLR� (O FRQRFLPLHQWR GHO GRPLQLR GHVFULEH
VLWXDFLRQHV UHDOHV HQ XQ FLHUWR GRPLQLR� PLHQWUDV TXH XQD RQWRORJtD GHO GRPLQLR UHV�
WULQJH OD HVWUXFWXUD \ ORV FRQWHQLGRV GHO FRQRFLPLHQWR GHO GRPLQLR�

• /DV RQWRORJtDV OLQJ�tVWLFDV FRPR :RUGQHW� (XUR:RUGQHW R *HQHUDOL]HG 8SSHU 0RGHO
�*80�� :RUGQHW >0LOOHU��@ HV XQD EDVH GH GDWRV Op[LFD SDUD HO LGLRPD LQJOpV FX\D LQ�
IRUPDFLyQ VH RUJDQL]D HQ XQLGDGHV OODPDGDV V\QVHWV R FRQMXQWRV GH WpUPLQRV VLQyQL�
PRV TXH VRQ LQWHUFDPELDEOHV HQ XQ FRQWH[WR SDUWLFXODU� &DGD XQR GH HVWRV FRQMXQWRV
UHSUHVHQWD XQ VLJQLILFDGR GLVWLQWR \ WRGRV ORV WpUPLQRV GHQWUR GH pO FRPSDUWHQ GLFKR
VLJQLILFDGR� (XUR:RUGQHW >9RVVHQ��@ HV XQD FROHFFLyQ GH EDVHV GH FRQRFLPLHQWR
Op[LFDV R ZRUGQHWV� FDGD XQD GH ODV FXDOHV UHSUHVHQWD ORV FRQFHSWRV Op[LFRV GH XQ LGLR�
PD \ TXH VH FRQHFWDQ D WUDYpV GH XQ tQGLFH LQWHUOLQJ�D TXH GHILQH XQD UHODFLyQ GH
HTXLYDOHQFLD HQWUH ORV FRQMXQWRV GH VLQyQLPRV GH ODV GLVWLQWDV EDVHV GH FRQRFLPLHQ�
WR� 3RU ~OWLPR� *80� HV XQD RQWRORJtD OLQJ�tVWLFD LQGHSHQGLHQWH GHO GRPLQLR \ GH
ODV WDUHDV TXH� SDUD IDFLOLWDU VX SRUWDELOLGDG D YDULRV LGLRPDV� VyOR LQFOX\H ORV FRQFHS�
WRV OLQJ�tVWLFRV SULQFLSDOHV \ FyPR VH RUJDQL]DQ HQ ORV GLVWLQWRV LGLRPDV� \ RPLWH
DTXHOORV GHWDOOHV TXH VRQ GLVWLQWRV HQ LGLRPDV GLVWLQWRV�

• /DV RQWRORJtDV GH WDUHDV >0L]RJXFKL HW DO� ��@ SURSRUFLRQDQ XQ YRFDEXODULR VLVWHPiWLFR
GH ORV WpUPLQRV XWLOL]DGRV SDUD UHVROYHU SUREOHPDV DVRFLDGRV FRQ WDUHDV FRPSDUWLGDV
SRU GLVWLQWRV GRPLQLRV� 5HODFLRQDGDV FRQ pVWDV VH HQFXHQWUDQ ODV OODPDGDV RQWRORJtDV GH
WDUHDV�GRPLQLRV TXH VRQ RQWRORJtDV GH WDUHDV TXH VyOR VH SXHGHQ UHXWLOL]DU HQ XQ FLHUWR
GRPLQLR \ QR HQ RWURV� GHELGR D TXH OD WHUPLQRORJtD DVRFLDGD D OD WDUHD HVWi SDUWLFXOD�
UL]DGD D XQ GRPLQLR FRQFUHWR�

• /DV RQWRORJtDV GH PpWRGRV GH UHVROXFLyQ GH SUREOHPDV SURSRUFLRQDQ GHILQLFLRQHV GH ORV WpU�
PLQRV� FRQFHSWRV \ UHODFLRQHV� TXH VH XWLOL]DQ SDUD HVSHFLILFDU XQ SURFHVR GH UD]R�
QDPLHQWR OOHYDGR D FDER SDUD ORJUDU XQD WDUHD >&KDQGUDVHNDUDQ HW DO� ��@� 6HJ~Q OD GH�
ILQLFLyQ GH >*HQQDUL HW DO� ��@ SURSRUFLRQDQ OD HVWUXFWXUD \ HO IRUPDWR GH ODV QHFHVL�
GDGHV GH FRQRFLPLHQWR GH ORV 360V� 6RQ LQGHSHQGLHQWHV GHO GRPLQLR \ VXV HOHPHQ�
WRV VH GHVFULEHQ HQ WpUPLQRV QHXWUDOHV UHVSHFWR D XQD DSOLFDFLyQ D XQ GRPLQLR FRQ�
FUHWR� 3RU HMHPSOR� XQD RQWRORJtD DVRFLDGD D XQ PpWRGR GH GLDJQyVWLFR QR VH UHIHULUi
D ´HQIHUPHGDGHVµ� OR TXH OD KDUtD GHSHQGLHQWH GHO GRPLQLR PpGLFR� VLQR D WpUPLQRV
JHQpULFRV FRPR ´GHIHFWRµ R ´IDOORµ�

• /DV RQWRORJtDV GH DSOLFDFLyQ >9DQ +HLMVW HW DO� ��@ FRQWLHQHQ HO FRQRFLPLHQWR \ ODV GHILQL�
FLRQHV QHFHVDULDV SDUD XQD FLHUWD DSOLFDFLyQ� (Q HVWH WLSR GH RQWRORJtDV WtSLFDPHQWH
VH PH]FODQ FRQFHSWRV GH RQWRORJtDV GH GRPLQLR \ RQWRORJtDV JHQpULFDV� (V PiV�
SXHGHQ FRQWHQHU H[WHQVLRQHV HVSHFtILFDV GH ORV PpWRGRV \ WDUHDV GH OD DSOLFDFLyQ�
5HDOPHQWH� ODV RQWRORJtDV GH DSOLFDFLyQ QR VRQ UHXWLOL]DEOHV HQ Vt PLVPDV� 6H REWLH�

� KWWS���ZZZ�GDUPVWDGW�JPG�GH�SXEOLVK�NRPHW�JHQ�XP�QHZ80�KWPO
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QHQ D SDUWLU GH OD VHOHFFLyQ GH RQWRORJtDV GH XQD ELEOLRWHFD TXH VH UHILQDQ SDUD OD
DSOLFDFLyQ FRQFUHWD� 3RGHPRV HQFRQWUDUODV� SRU HMHPSOR� HQ 3527e*e�,,�

3DUD FRQVWUXLU XQD QXHYD RQWRORJtD VH SXHGHQ FRPELQDU RQWRORJtDV GH ORV GLVWLQWRV JUX�
SRV� 3RU HMHPSOR� SRGHPRV FRPHQ]DU GHFLGLHQGR HO SDUDGLJPD XWLOL]DGR SDUD IRUPDOL]DU HO
FRQRFLPLHQWR KDFLHQGR TXH OD QXHYD RQWRORJtD VH DMXVWH D XQD RQWRORJtD GH UHSUHVHQWDFLyQ GH
FRQRFLPLHQWR� (Q HO VLJXLHQWH SDVR VH GHFLGH VL VH LQFRUSRUDQ RQWRORJtDV GH VHQWLGR FRP~Q�
HQ FX\R FDVR VH FRQVWUX\HQ R UHXWLOL]DQ GH DOJXQD ELEOLRWHFD \ VH DxDGHQ D OD QXHYD RQWRORJtD�
(Q HVWH SXQWR FRPLHQ]D HO SURFHVR GH PRGHODGR GH ORV FRPSRQHQWHV GHO VLVWHPD� (O FRQR�
FLPLHQWR GHO GRPLQLR \ HO FRQRFLPLHQWR GH UHVROXFLyQ GH SUREOHPDV SXHGH PRGHODUVH VLPXO�
WiQHDPHQWH� 'XUDQWH HO PRGHODGR GH FRQRFLPLHQWR GHO GRPLQLR SULPHUR VH FRQVWUXLUiQ �R
UHXWLOL]DUiQ� ODV RQWRORJtDV JHQpULFDV� OXHJR ODV HVSHFtILFDV GHO GRPLQLR \ ILQDOPHQWH ODV HVSH�
FtILFDV GH OD DSOLFDFLyQ� 'XUDQWH HO PRGHODGR GH FRQRFLPLHQWR GH UHVROXFLyQ GH SUREOHPDV�
SULPHUR VH PRGHODQ �R UHXWLOL]DQ� ODV RQWRORJtDV GH WDUHDV \ GH PpWRGRV� GHVSXpV ODV RQWROR�
JtDV GH WDUHDV�GRPLQLRV� /DV RQWRORJtDV GH PpWRGRV \ GH WDUHDV SHUPLWHQ UHSUHVHQWDU H[SOtFL�
WDPHQWH HO FRQRFLPLHQWR QHFHVDULR SDUD HYLWDU HO SUREOHPD GH LQWHUDFFLyQ HQWUH ODV RQWRORJtDV
GHO GRPLQLR \ ORV 360V >%HQMDPLQV HW DO� ��@ >*yPH]�3pUH]	%HQMDPLQV��@�

3.2 Reutilización de Ontologías  
+HPRV YLVWR TXH XQD LGHD VXE\DFHQWH FRP~Q D ODV SULQFLSDOHV PHWRGRORJtDV GH VRSRUWH DO
GLVHxR GH .%6V HV OD VHSDUDFLyQ HQWUH GLVWLQWDV FRPSRQHQWHV GH FRQRFLPLHQWR SDUD SURPR�
YHU VX UHXWLOL]DFLyQ� 6H SURSRQH XQ WLSR GH FRQVWUXFFLyQ GH .%6V GRQGH UHVXOWD HVHQFLDO TXH
VHDPRV FDSDFHV GH FRPSDUWLU \ UHXWLOL]DU FRPSRQHQWHV FRQVWUXLGRV SRU RWURV� $ SHVDU GH ODV
YHQWDMDV GH FRPSDUWLU HVH FRQRFLPLHQWR \ GH OD GLVSRQLELOLGDG GH HVRV FRPSRQHQWHV HQ EL�
EOLRWHFDV >1HFKHV HW DO� ��@ >3DWLO HW DO� ��@ >)DUTXKDU HW DO� ��@� LPSRUWDU \ XVDU HVRV FRPSR�
QHQWHV QR HV XQD WDUHD IiFLO� /D UHXWLOL]DFLyQ GH RQWRORJtDV QR HV XQ SURFHVR DXWRPiWLFR \
UHTXLHUH XQ HVIXHU]R SRU SDUWH GHO LQJHQLHUR GHO FRQRFLPLHQWR� $GHPiV� QR H[LVWHQ PXFKRV
DUWtFXORV HQ OD OLWHUDWXUD TXH HMHPSOLILTXHQ HVWD UHXWLOL]DFLyQ R TXH GHVFULEDQ ORV GHWDOOHV GH
FyPR VH DSOLFDQ R TXp DVSHFWRV DIHFWDQ D OD UHXWLOL]DFLyQ GH RQWRORJtDV H[LVWHQWHV �DXQTXH
HVWH DVSHFWR SXHGH YHUVH SRU HMHPSOR HQ >8VFKROG HW DO� ��@��
(O SURFHVR GH UHXWLOL]DFLyQ GH XQD RQWRORJtD UHTXLHUH FRQYHUWLU OD HVSHFLILFDFLyQ D QLYHO GH

FRQRFLPLHQWR TXH SURSRUFLRQD GLFKD RQWRORJtD D XQD LPSOHPHQWDFLyQ FRQFUHWD� 6HJ~Q >8V�
FKROG HW DO� ��@ HVWH SURFHVR FRQVXPH PXFKR WLHPSR \ UHTXLHUH FRQVLGHUDU GH IRUPD FXLGDGR�
VD HO FRQWH[WR� HO XVR GHVHDGR \ ODV FDSDFLGDGHV GH UHSUHVHQWDFLyQ WDQWR GHO OHQJXDMH IXHQWH
GH OD RQWRORJtD FRPR GHO OHQJXDMH GHVWLQR GH LPSOHPHQWDFLyQ� \ OD WDUHD HVSHFtILFD GH OD DSOL�
FDFLyQ FRQFUHWD� 7DPELpQ VH DUJXPHQWD TXH QR WRGRV ORV OHQJXDMHV GH LPSOHPHQWDFLyQ SUR�
SRUFLRQDQ ODV PLVPDV FDSDFLGDGHV GH UD]RQDPLHQWR �YHU WDPELpQ >*UXEHU��@� \ TXH SDUD
GHFLGLU FyPR UHVWULQJLU ODV FDSDFLGDGHV GH LQIHUHQFLD GH OD RQWRORJtD \D LPSOHPHQWDGD VH GH�
EHUtD XVDU FRPR JXtD WDQWR OD WDUHD HVSHFtILFD FRPR OD IXQFLRQDOLGDG GH OD DSOLFDFLyQ�
(Q HVWD OtQHD� \ FRPR YHUHPRV SRVWHULRUPHQWH� QXHVWUD SURSXHVWD HV XVDU '/V SDUD UHSUH�

VHQWDU −IRUPDOL]DU− HO PRGHOR GH XQ GRPLQLR TXH VH XWLOL]DUi SDUD UHVROYHU WDUHDV DVRFLDGDV DO
&%5� HQ FRQFUHWR HQ VLVWHPDV .,�&%5� 'LYHUVRV WUDEDMRV >.RHOKHU��@ >.DPS��@ >1DSROL HW
DO� ��@ >1DSROL	/LHEHU��@ >1DSROL HW DO� ��@ >6DORWWL	9HQWRV��@ >/LHEHU	1DSROL��@� \ HQ SDU�
WLFXODU QXHVWUD SURSLD H[SHULHQFLD >*yPH] HW DO� ��@ >*yPH] HW DO� ��@ >'tD]	*RQ]iOH]��D@
>'tD]	*RQ]iOH]��E@ >'tD]	*RQ]iOH]��G@� KDQ SUREDGR TXH ODV '/V VRQ XQD WHFQRORJtD
DGHFXDGD SDUD OD UHSUHVHQWDFLyQ GHO FRQRFLPLHQWR QHFHVDULR SDUD &%5� (Q HVH VHQWLGR OD
UHXWLOL]DFLyQ GH RQWRORJtDV TXH XWLOL]DUHPRV HQ HVWD WHVLV VH UHILHUH D RQWRORJtDV LPSOHPHQWD�
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GDV PHGLDQWH '/V \ XWLOL]DPRV HO WpUPLQR RQWRORJtD FRPR XQD HVSHFLILFDFLyQ H[SOtFLWD GH XQD
FRQFHSWXDOL]DFLyQ�

(Q >*yPH]�3pUH]��@ VH GHVFULEH HO SURFHVR TXH XQ LQJHQLHUR GH FRQRFLPLHQWR OOHYD D
FDER SDUD GHVDUUROODU XQ .%6 HQ HO TXH VH UHXWLOL]DQ RQWRORJtDV� 8QD YH] TXH HO LQJHQLHUR
WLHQH XQD LGHD PiV R PHQRV FODUD GHO FRQRFLPLHQWR TXH TXLHUH PRGHODU� OD SULPHUD DFWLYLGDG
VXSRQH VHOHFFLRQDU DTXHOODV RQWRORJtDV TXH VRQ SRWHQFLDOPHQWH ~WLOHV SDUD VX VLVWHPD� (Q
JHQHUDO� QR WRGDV ODV GHILQLFLRQHV TXH VH LQFOX\HQ HQ XQD RQWRORJtD VHUiQ ~WLOHV SDUD OD DSOLFD�
FLyQ FRQFUHWD� SRU OR TXH HO LQJHQLHUR GH FRQRFLPLHQWR GHEH VHOHFFLRQDU DTXHOORV WpUPLQRV
TXH UHVXOWHQ DGHFXDGRV \ SURFHGHU DO SURFHVR GH WUDGXFFLyQ DO OHQJXDMH GHVWLQR HQ HO TXH VH
IRUPDOL]DUi OD EDVH GH FRQRFLPLHQWR GH OD DSOLFDFLyQ� (Q HVWH SXQWR HO LQJHQLHUR LGHQWLILFD HO
VXEFRQMXQWR GH OD RQWRORJtD FRPSOHWD TXH FDSWXUH ODV LGHDV HVHQFLDOHV QHFHVDULDV� 'H PDQHUD
DQiORJD� VL HO LQJHQLHUR GH FRQRFLPLHQWR KD LGHQWLILFDGR WpUPLQRV TXH QR HVWiQ LQFOXLGRV HQ OD
RQWRORJtD� GHEHUi FRQFHSWXDOL]DUORV \ IRUPDOL]DUORV� )LQDOPHQWH� ODV GRV SDUWHV VH HQVDPEODQ
SDUD IRUPDU OD EDVH GH FRQRFLPLHQWR GH OD DSOLFDFLyQ� /D YHQWDMD FODUD GH HVWH HVTXHPD HV TXH
HO LQJHQLHUR VyOR WHQGUi TXH LQFOXLU SDUWH GHO FRQRFLPLHQWR� HQ FRQFUHWR VyOR ODV GHILQLFLRQHV
TXH OD RQWRORJtD QR SURSRUFLRQH�
(Q HO SURFHVR DQWHULRU� VH SRQH GH PDQLILHVWR HO KHFKR GH TXH HV IUHFXHQWH TXH QR HQFRQ�

WUHPRV XQD RQWRORJtD UHXWLOL]DEOH TXH VDWLVIDJD H[DFWDPHQWH ORV UHTXLVLWRV GH OD DSOLFDFLyQ� (V
SRU HVR TXH VH UHTXLHUH HO XVR GH YDULDV RQWRORJtDV TXH KD\ TXH LQWHJUDU R HO UHILQDPLHQWR GH
DOJXQD GH ODV RQWRORJtDV UHXWLOL]DGDV� DxDGLHQGR \�R HOLPLQDQGR WpUPLQRV�
(O WpUPLQR LQWHJUDFLyQ WLHQH GLIHUHQWHV DFHSFLRQHV GHQWUR GH OD FRPXQLGDG GH ,QJHQLHUtD

2QWROyJLFD� 3RU HMHPSOR� HQ >6RZD��@ VH GHILQH OD LQWHJUDFLyQ FRPR HO SURFHVR GH HQFRQWUDU
HOHPHQWRV HQ FRP~Q HQWUH GRV RQWRORJtDV GLIHUHQWHV $ \ %� \ OD GHULYDFLyQ GH XQD RQWRORJtD
& TXH IDFLOLWH OD LQWHURSHUDWLYLGDG HQWUH VLVWHPDV TXH VH EDVHQ HQ ODV RQWRORJtDV $ \ %� /D
QXHYD RQWRORJtD & SXHGH UHHPSOD]DU D ODV DQWHULRUHV R XWLOL]DUVH FRPR LQWHUPHGLDULD HQWUH XQ
VLVWHPD TXH VH EDVH HQ OD RQWRORJtD $ \ RWUR TXH VH EDVH HQ OD RQWRORJtD %�
(Q >3LQWR HW DO� ��@ VH LGHQWLILFDQ WUHV DFHSFLRQHV \ SURSRQHQ WUHV WpUPLQRV GLVWLQWRV SDUD

HOODV �LQWHJUDFLyQ� PH]FOD \ XVR� UHVSHFWLYDPHQWH��
�� ,QWHJUDFLyQ GH RQWRORJtDV SDUD FRQVWUXLU XQD QXHYD RQWRORJtD UHXWLOL]DQGR RWUDV RQWR�
ORJtDV GLVSRQLEOHV� GH IRUPD GLUHFWD R D WUDYpV GH H[WHQVLRQHV� HVSHFLDOL]DFLRQHV R DGDS�
WDFLRQHV� (V GHFLU� HQ YH] GH FRQVWUXLU XQD RQWRORJtD GHVGH FHUR KDFHUOR SRU UHXWLOL]D�
FLyQ GH RWUDV H[LVWHQWHV�

�� ,QWHJUDFLyQ GH RQWRORJtDV PH]FODQGR GLIHUHQWHV RQWRORJtDV VREUH HO PLVPR WHPD −R
GRPLQLR− HQ XQD ~QLFD TXH ODV XQLILTXH� (VWR HV FRP~Q FXDQGR H[LVWHQ YDULDV RQWROR�
JtDV VREUH XQ PLVPR GRPLQLR� SRU HMHPSOR� WHUPLQRORJtD VREUH PHGLFLQD� TXH GLILHUHQ
HQ OD WHUPLQRORJtD� VLJQLILFDGR� DVSHFWRV GH IRUPDOL]DFLyQ� HWF� (Q HVWH FDVR WRGDV VH
LQWHJUDQ R PH]FODQ HQ XQD ~QLFD TXH XQLILTXH VXV GHILQLFLRQHV�

�� ,QWHJUDFLyQ GH RQWRORJtDV HQ DSOLFDFLRQHV TXH ODV XWLOL]DQ� (Q HVWH VHQWLGR OD LQWHJUD�
FLyQ HV UHODWLYD D OD RQWRORJtD \ D OD DSOLFDFLyQ TXH OD XVD� \ QR D LQWHJUDFLyQ HQWUH RQWR�
ORJtDV� (VWH DVSHFWR VH WUDWD HQ HO VLJXLHQWH DSDUWDGR�

(Q OD OLWHUDWXUD VH GHVFULEHQ GLVWLQWDV DOWHUQDWLYDV \ KHUUDPLHQWDV SDUD OD LQWHJUDFLyQ GH RQ�
WRORJtDV� FDGD XQD FRQ VX DFHSFLyQ SDUWLFXODU GHO WpUPLQR� 3RU HMHPSOR� FLWDPRV 2%6(5�
9(5� >0HQD HW DO� ��@� &KLPDHUD� >0F*XLQHVV HW DO� �� D \ E@� )&$�0(5*( >6WXP�
PH	0DHGFKH��@� 21,216 >*DQJHPL HW DO� ��@ >*URVVR HW DO� ��@� /D LQWHJUDFLyQ GH RQWROR�

� KWWS���VLXO���VL�HKX�HV�2%6(59(5�

� KWWS���ZZZ�NVO�6WDQIRUG�('8�VRIWZDUH�FKLPDHUD�
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JtDV HV XQD OtQHD GH LQYHVWLJDFLyQ DFWLYD QR DERUGDGD HQ HVWD WHVLV� (Q QXHVWUR WUDEDMR VXSR�
QHPRV XQ SURFHVR GH LQWHJUDFLyQ PDQXDO JXLDGR SRU HO XVXDULR�
&KLPDHUD HV XQ VLVWHPD GH VRSRUWH SDUD OD FUHDFLyQ \ HO PDQWHQLPLHQWR GH RQWRORJtDV GLV�

WULEXLGDV HQ OD :HE� DVt FRPR D OD LQWHJUDFLyQ �PH]FOD� HQWUH GLVWLQWDV RQWRORJtDV HQ GLVWLQWRV
IRUPDWRV GH HQWUDGD� &KLPDHUD DFHSWD KDVWD �� IRUPDWRV� FRPR $16, .,)� 2QWROLQJXD�
3527e*e� &/$66,&� L;2/ \ SURQWR DFHSWDUi RWURV HVWiQGDUHV FRPR 5') \ '$0/� (O
HQWRUQR GD VRSRUWH D ORV XVXDULRV HQ ODV WDUHDV GH DEULU EDVHV GH FRQRFLPLHQWR HQ GLVWLQWRV
IRUPDWRV� UHRUJDQL]DU WD[RQRPtDV� UHVROYHU FRQIOLFWRV HQ QRPEUHV SDUHFLGRV� YLVXDOL]DFLyQ GH
RQWRORJtDV \ HGLFLyQ GH WpUPLQRV� 3RU OD UHODFLyQ FRQ QXHVWUR WUDEDMR &KLPDHUD VH GHVFULEH HQ
HO $SDUWDGR ������

3.2.1 Uso de ontologías 
$XQTXH ODV YHQWDMDV VRQ QRWDEOHV� HO Q~PHUR GH DSOLFDFLRQHV UHDOHV TXH UHXWLOL]DQ RQWRORJtDV
SDUD PRGHODU HO FRQRFLPLHQWR GH OD DSOLFDFLyQ HV SHTXHxR� (VWR VH GHEH SULQFLSDOPHQWH D
TXH OD PD\RUtD GH ODV YHFHV ODV RQWRORJtDV VH FRQVWUX\HQ SDUD XQD DSOLFDFLyQ FRQFUHWD VLQ
WHQHU GHPDVLDGD FRQVLGHUDFLyQ FRQ DVSHFWRV UHODWLYRV D OD FRPSDUWLFLyQ \ UHXWLOL]DFLyQ GH
FRQRFLPLHQWR� $GHPiV H[LVWHQ FLHUWRV SUREOHPDV TXH KDFHQ GLItFLO OD UHXWLOL]DFLyQ GH RQWROR�
JtDV H[LVWHQWHV HQ DSOLFDFLRQHV QXHYDV \ TXH HQ SDUWH� VRQ OD FDXVD GHO UHGXFLGR Q~PHUR GH
DSOLFDFLRQHV KDVWD HO PRPHQWR >$USLUH] HW DO� ��@>*yPH]�3pUH]	%HQMDPLQV��@� ODV RQWRORJtDV
HVWiQ GLVSHUVDV ItVLFDPHQWH HQ VHUYLGRUHV GLVWLQWRV� OD IRUPDOL]DFLyQ HV GLVWLQWD GHSHQGLHQGR
GHO VHUYLGRU HQ HO TXH VH DOPDFHQH� ODV RQWRORJtDV GHQWUR GHO PLVPR VHUYLGRU HVWiQ D PHQXGR
GHVFULWDV FRQ GLVWLQWRV QLYHOHV GH GHWDOOH� QR H[LVWH XQ IRUPDWR FRP~Q SDUD PRVWUDU OD LQIRU�
PDFLyQ GH ODV RQWRORJtDV GH IRUPD TXH ORV XVXDULRV SXHGDQ VHOHFFLRQDU FXiO HV OD PiV DGH�
FXDGD SDUD VXV SURSyVLWRV�
'H WRGDV IRUPDV H[LVWHQ EDVWDQWHV DSOLFDFLRQHV TXH XWLOL]DQ RQWRORJtDV� 3RU HMHPSOR� ODV

RQWRORJtDV OLQJ�tVWLFDV VH XVDQ IUHFXHQWHPHQWH HQ DSOLFDFLRQHV TXH KDFHQ DOJ~Q WUDWDPLHQWR
GHO OHQJXDMH QDWXUDO� /DV RQWRORJtDV *80 \ :RUGQHW VH KDQ XWLOL]DGR HQ DSOLFDFLRQHV GH
JHQHUDFLyQ GHO OHQJXDMH QDWXUDO HQ YDULRV LGLRPDV� OD RQWRORJtD (QWHUSULVH 2QWRORJ\ >8VFKROG��@
VH KD XWLOL]DGR SDUD FRQVWUXLU XQ HQWRUQR OODPDGR (QWHUSULVH WRRO VHW�� �2QWR��$JHQW HV XQ
HQWRUQR SDUD VHOHFFLRQDU RQWRORJtDV TXH VDWLVIDFHQ XQ FRQMXQWR GDGR GH UHVWULFFLRQHV \ &KH�
PLFDO 2QWR$JHQW HV XQD DSOLFDFLyQ SDUD HQVHxDU TXtPLFD >$USLUH] HW DO� ��@�
(Q FXDOTXLHU FDVR HV GH HVSHUDU TXH HO GHVDUUROOR \ DSOLFDFLyQ GH ODV RQWRORJtDV VLJD H[WHQ�

GLpQGRVH GHELGR DO SDSHO SUHSRQGHUDQWH TXH MXHJDQ HQ HO SUR\HFWR GH OD :HE VHPiQWLFD �6H�
PDQWLF :HE��� XQD H[WHQVLyQ GH OD :HE DFWXDO HQ OD TXH OD LQIRUPDFLyQ WLHQH XQ VLJQLILFDGR
SUHFLVR \ ELHQ GHILQLGR SDUD IDFLOLWDU HO WUDEDMR \ OD FRRSHUDFLyQ GH RUGHQDGRUHV \ SHUVRQDV�
(Q VXV RUtJHQHV OD :HE VXUJLy FRPR XQ HVSDFLR GLVWULEXLGR GH LQIRUPDFLyQ TXH GLHUD VRSRUWH
D OD QDYHJDFLyQ D WUDYpV GH GRFXPHQWRV UHODFLRQDGRV \ HQOD]DGRV VREUH ,QWHUQHW� 'XUDQWH HO
JUDQ FUHFLPLHQWR OOHYDGR D FDER GHVGH VX FUHDFLyQ� OD HVWUXFWXUD GH ODV SiJLQDV :HE� TXH HV
FUXFLDO SDUD KDFHU TXH OD LQIRUPDFLyQ VHD OHJLEOH SRU ORV RUGHQDGRUHV� VH KD VDFULILFDGR D
IDYRU GH ORV DVSHFWRV GH YLVXDOL]DFLyQ \ SUHVHQWDFLyQ GH ORV FRQWHQLGRV� /D SURSXHVWD GHO
SUR\HFWR GH OD :HE 6HPiQWLFD VH EDVD HQ HO XVR GH XQD WHUPLQRORJtD FRP~Q GHILQLGD D WUDYpV
GH RQWRORJtDV HVWi SHUPLWLHQGR OD REWHQFLyQ GH VHUYLFLRV PiV SRWHQWHV FRPR E~VTXHGDV�
DJHQWHV VRIWZDUH LQWHOLJHQWHV \ VLVWHPDV GH JHVWLyQ GH FRQRFLPLHQWR� 5HPLWLPRV D ORV OHFWRUHV

� KWWS���ZZZ�DLDL�HG�DF�XN�SURMHFW�HQWHUSULVH

� KWWS���ZZZ�VHPDQWLFZHE�RUJ�
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LQWHUHVDGRV D WUDEDMRV UHFLHQWHV VREUH OD JHVWLyQ GH FRQRFLPLHQWR HQ OD :HE D WUDYpV GH RQWR�
ORJtDV >)HQVHO��@ >.LP��@�
/LJDGR DO SUR\HFWR GH OD :HE 6HPiQWLFD VH HVWiQ GHVDUUROODQGR QXPHURVRV HVWiQGDUHV TXH

SHUPLWDQ OD FRH[LVWHQFLD GH P~OWLSOHV RQWRORJtDV D WUDYpV GH GRFXPHQWRV TXH KDFHQ UHIHUHQFLD
H[SOtFLWD D ODV RQWRORJtDV TXH HVWiQ XWLOL]DQGR� 3RU HMHPSOR� 6+2( �6LPSOH +70/ 2QWRORJ\
([WHQVLRQV� LQFOX\H XQ FRQMXQWR GH H[WHQVLRQHV D +70/ SDUD DQRWDU ODV SiJLQDV :HE FRQ
FRQRFLPLHQWR EDVDGR HQ RQWRORJtDV VREUH VXV FRQWHQLGRV� &RPR HMHPSOR GH ODV LQLFLDWLYDV
TXH VH HVWiQ OOHYDQGR D FDER HQ HO GHVDUUROOR GH RQWRORJtDV SDUD DQRWDU GRFXPHQWRV :HE
FLWDPRV 6:5& �6HPDQWLF :HE 5HVHDUFK &RPPXQLW\ 2QWRORJ\�� XQD RQWRORJtD TXH PRGHOD OD FR�
PXQLGDG GH LQYHVWLJDFLyQ HQ OD :HE 6HPiQWLFD� LQFOX\HQGR VXV LQYHVWLJDGRUHV� SXEOLFDFLRQHV�
WHPDV GH LQWHUpV� KHUUDPLHQWDV� HWF�� DVt FRPR ODV UHODFLRQHV HQWUH HOORV� (VWD RQWRORJtD �GLV�
SRQLEOH HQ YDULRV IRUPDWRV� HV OD EDVH SDUD DQRWDU GRFXPHQWRV� SHUPLWLHQGR DVt VX DFFHVR
VHPiQWLFR� 2WURV HVIXHU]RV GH HVWDQGDUL]DFLyQ VH HVWiQ OOHYDQGR D FDER SDUD HO GRPLQLR GH
ODV WHOHFRPXQLFDFLRQHV�� SDUD OD UHSUHVHQWDFLyQ GH SURFHVRV GH QHJRFLR� \ SDUD HO GHVDUUROOR
GH YRFDEXODULRV ;0/ HVWDQGDUL]DGRV SDUD UHFXUVRV KXPDQRV� HQWUH PXFKRV RWURV�
$GHPiV ORV VLVWHPDV GH '/V MXHJDQ XQ SDSHO IXQGDPHQWDO HQ OD :HE 6HPiQWLFD� FRPR

IRUPDOLVPR SDUD UHSUHVHQWDU HO FRQRFLPLHQWR GH ODV RQWRORJtDV \ SDUD UD]RQDU FRQ HO� HVSH�
FLDOPHQWH WUDV OD XQLyQ '$0/�2,/�� >+RUURFNV��@ >+RUURFNV	3DWHO�6FKQHLGHU��@ HQ XQ
OHQJXDMH :HE SDUD UHSUHVHQWDU RQWRORJtDV EDVDGR HQ '/V�

3.3 Herramientas de apoyo al uso de ontologías 
+R\ HQ GtD VH SXHGH REWHQHU LQIRUPDFLyQ GH RUJDQL]DFLRQHV TXH RIUHFHQ RQWRORJtDV D WUDYpV
GH ,QWHUQHW� 3RU HMHPSOR� ODV RQWRORJtDV GHO 2QWRORJ\ 6HUYHU�� >)DUTXKDU HW DO� ��@ >)DUTXKDU HW
DO� ��@ R :RUG1HW�� >0LOOHU��@ HQ 3ULQFHWRQ HVWiQ GLVSRQLEOHV GH IRUPD JUDWXLWD� 2WUDV RQWR�
ORJtDV FRPR &\&�� VRQ SDUFLDOPHQWH JUDWXLWDV� 8&2 �8SSHU &\F 2QWRORJ\��� HV OD SDUWH GH &\&
GLVSRQLEOH S~EOLFDPHQWH H LQFOX\H XQDV ���� GHILQLFLRQHV� (Q HO SUR\HFWR 0LNURNRVPRV GHO
1068 �1HZ 0H[LFR 6WDWH 8QLYHUVLW\� &RPSXWLQJ 5HVHDUFK /DERUDWRU\ VH KDQ GHVDUUROODGR OH[LFR�
QHV SDUD HVSDxRO� MDSRQpV H LQJOpV� 'H WRGDV IRUPDV� GHEHPRV GHFLU TXH OD PD\RUtD GH ODV
RQWRORJtDV KDQ VLGR GHVDUUROODGDV SRU HPSUHVDV SDUD VX XVR SDUWLFXODU \ QR HVWiQ GLVSRQLEOHV�
DO PHQRV JUDWXLWDPHQWH�
7DPELpQ H[LVWHQ DOJXQDV KHUUDPLHQWDV TXH D\XGDQ D FRQVWUXLU RQWRORJtDV� (QWUH ODV PiV

LPSRUWDQWHV VH HQFXHQWUDQ� 2QWRORJ\ 6HUYHU� 2'( �2QWRORJ\ 'HVLJQ (QYLURQPHQW�� :HE2'( \
2QWRVDXUXV��� $GHPiV� ODV SURSLDV PHWRGRORJtDV GH GHVDUUROOR GH .%6V LQFOX\HQ VXV SURSLDV
KHUUDPLHQWDV� 3RU HMHPSOR� .$'6� &RPPRQ.$'6 \ 3527e*e SURSRUFLRQDQ KHUUDPLHQ�
WDV GH VRSRUWH GXUDQWH WRGR HO SURFHVR GH GHVDUUROOR EDVDGR HQ FRPSRQHQWHV GH .%6V�

� KWWS���RQWREURNHU�VHPDQWLFZHE�RUJ�RQWRV�VZUF�KWPO

� KWWS���ZZZ�GPWI�RUJ

� KWWS���ZZZ�ESPL�RUJ

� KWWS���ZZZ�KU�[PO�RUJ

�� KWWS���ZZZ�GDPO�RUJ���������GDPO�RLO�LQGH[

�� KWWS���ZZZ�NVO�VYF�VWDQIRUG�HGX������ R KWWS���JUDQYLD�GLD�IL�XSP�HV������ TXH FRUUHVSRQGH D VX PLUURU HXURSHR HQ OD
8QLYHUVLGDG 3ROLWpFQLFD GH 0DGULG

�� KWWS���ZZZ�FRJVFL�SULQFHWRQ�HGX�aZQ�

�� KWWS���ZZZ�F\F�FRP

�� KWWS���ZZZ�F\F�FRP�F\F�����

�� KWWS���ZZZ�LVL�HGX�LVG�RQWRVDXUXV�KWPO
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(O HQWRUQR GH GHVDUUROOR GH .%6V 3527e*e�,, >3XHUWD HW DO� ��@ EDVDGR HQ VHOHFFLRQDU \
PRGLILFDU 360V \ RQWRORJtDV UHXWLOL]DEOHV� SURSRUFLRQD XQ JHQHUDGRU GH KHUUDPLHQWDV GH
DGTXLVLFLyQ GH FRQRFLPLHQWR EDVDGR HQ RQWRORJtDV� 'HVSXpV GH GHILQLU XQD RQWRORJtD� OD
KHUUDPLHQWD JHQHUD XQD LQWHUID] JUiILFD SDUD DGTXLULU HO FRQRFLPLHQWR GHVFULWR SRU OD RQWROR�
JtD� (Q >)HQVHO HW DO� ��@ VH XWLOL]D HVWD KHUUDPLHQWD SDUD GHVDUUROODU XQD PHWD�RQWRORJtD SDUD
830/ �7KH 8QLILHG 3UREOHP�VROYLQJ 0HWKRG 'HYHORSPHQW /DQJXDJH� >)HQVHO HW DO� ��D@ \ XQ HGLWRU
EDVDGR HQ 3527e*e SDUD HVFULELU ODV HVSHFLILFDFLRQHV GH ORV PpWRGRV�
5HFLHQWHPHQWH VH KDQ XWLOL]DGR RQWRORJtDV HQ HO HQWRUQR :HE SDUD GLVWLQWRV GRPLQLRV�

3RU HMHPSOR� 2QWREURNHU�� >)HQVHO HW DO� ��E@ HV XQD KHUUDPLHQWD SDUD JHVWLyQ GH FRQRFL�
PLHQWR TXH SHUPLWH OOHYDU D FDER OD LQVSHFFLyQ DYDQ]DGD GH GLVWLQWDV IXHQWHV GH LQIRUPDFLyQ
:HE� 3URSRUFLRQD YLVXDOL]DFLyQ KLSHUEyOLFD� XQD LQWHUID] GH FRQVXOWDV� XQ PRWRU GH LQIHUHQ�
FLDV SDUD GHULYDU ODV UHVSXHVWDV \ XQ EXVFDGRU SDUD DGTXLULU FRQRFLPLHQWR HQ OD :HE� 2WUDV
KHUUDPLHQWDV GLVSRQLEOHV SXHGHQ D\XGDU D VHOHFFLRQDU RQWRORJtDV� SRU HMHPSOR OD SiJLQD FR�
QRFLGD FRPR 723 �GHO LQJOpV� 7KH 2QWRORJ\ 3DJH��� R �2QWR��$JHQW���
(O 2QWRORJ\ 6HUYHU HV HO HQWRUQR GH GHVDUUROOR PiV XWLOL]DGR SDUD FRQVWUXLU RQWRORJtDV HQ HO

OHQJXDMH 2QWROLQJXD� 3URSRUFLRQD DFFHVR D XQD ELEOLRWHFD GH RQWRORJtDV TXH HV XQD GH ODV
IXHQWHV GH FRQRFLPLHQWR XWLOL]DGDV SRU QXHVWUD DSOLFDFLyQ� SRU OR TXH VH GHVFULEH FRQ PD\RU
GHWDOOH HQ HO DSDUWDGR VLJXLHQWH�
2'( �2QWRORJ\ 'HVLJQ (QYLURQPHQW� HV XQ HQWRUQR GH GHVDUUROOR GH RQWRORJtDV GHVDUUROODGR

HQ OD )DFXOWDG GH ,QIRUPiWLFD GH OD 8QLYHUVLGDG 3ROLWpFQLFD GH 0DGULG� :HE2'( >$USLUH] HW
DO� ��@ HV OD HYROXFLyQ GH 2'( \ OD YHUVLyQ FOLHQWH�VHUYLGRU GH OD DSOLFDFLyQ� $PERV HVWiQ
UHODFLRQDGRV FRQ OD PHWRGRORJtD 0(7+2172/2*< >)HUQiQGH] HW DO� ��@ \D TXH OD SULQFLSDO
LQQRYDFLyQ SODQWHDGD HQ HVWH HQWRUQR HV TXH SHUPLWH HO GHVDUUROOR GH RQWRORJtDV DO QLYHO GH
FRQRFLPLHQWR \ XWLOL]D XQ IRUPDWR GH UHSUHVHQWDFLyQ LQWHUPHGLD TXH HV LQGHSHQGLHQWH GHO
OHQJXDMH ILQDO HQ HO TXH LPSOHPHQWDUi OD RQWRORJtD� 8QD YHQWDMD GH WUDEDMDU D HVWH QLYHO HV TXH
ORV H[SHUWRV GHO GRPLQLR TXH QR VRQ H[SHUWRV HQ ORV OHQJXDMHV GH IRUPDOL]DFLyQ� SXHGHQ XVDU
HVWH HQWRUQR SDUD GLVHxDU� HVSHFLILFDU \ YDOLGDU RQWRORJtDV� 'HVSXpV GH OD IDVH GH FRQFHSWXDOL�
]DFLyQ GH XQD QXHYD RQWRORJtD HO HQWRUQR RIUHFH JHQHUDGRUHV DXWRPiWLFRV GH FyGLJR D GLVWLQ�
WRV OHQJXDMHV�

2QWRVDXUXV HV XQ HQWRUQR GHVDUUROODGR SRU HO ,6, �,QIRUPDWLRQ 6FLHQFHV ,QVWLWXWH� HQ OD 8QL�
YHUVLGDG GH 6RXWKHUQ &DOLIRUQLD� TXH WLHQH GRV SDUWHV� XQ VHUYLGRU GH RQWRORJtDV TXH XVD
/220 FRPR VLVWHPD GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR \ XQ VLVWHPD GH YLVXDOL]DFLyQ GH
RQWRORJtDV EDVDGR HQ SiJLQDV +70/ TXH VH JHQHUDQ GH IRUPD GLQiPLFD� (VWH HQWRUQR� LJXDO
TXH HO 2QWRORJ\ 6HUYHU� XWLOL]D IRUPXODULRV +70/ SDUD OD HGLFLyQ GH RQWRORJtDV� \ RIUHFH
WUDGXFWRUHV GHVGH /220 D GLVWLQWRV OHQJXDMHV FRPR 2QWROLQJXD� .,)� .566 H LQFOXVR &���

3.3.1 Ontology Server y Ontolingua  
(O 2QWRORJ\ 6HUYHU >)DUTXKDU HW DO� ��@ >)DUTXKDU HW DO� ��@ HV HO HGLWRU PiV XWLOL]DGR SDUD
GHVDUUROODU RQWRORJtDV HQ HO OHQJXDMH 2QWROLQJXD \ IXH GHVDUUROODGR HQ HO FRQWH[WR GHO $53$
.QRZOHGJH 6KDULQJ (IIRUW SRU HO .6/ �.QRZOHGJH 6KDULQJ /DERUDWRU\� GH OD 8QLYHUVLGDG GH 6WDQ�
IRUG�
/D LGHD VXE\DFHQWH HV GRWDU GH XQ FRQMXQWR GH KHUUDPLHQWDV \ VHUYLFLRV TXH GHQ VRSRUWH

SDUD TXH GLVWLQWRV JUXSRV GH WUDEDMR TXH HVWpQ JHRJUiILFDPHQWH GLVWULEXLGRV SXHGDQ FRQVWUXLU

�� KWWS���ZZZ�DLIE�XQL�NDUOVUXKH�GH�ZZZ�EURNHU

�� KWWS���ZZZ�PHGJ�OFV�PLW�HGX�GR\OH�WRS

�� KWWS���GHOLFLDV�GLD�IL�XSP�HV�5()(5(1&(B2172/2*<�
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\ FRPSDUWLU RQWRORJtDV� 3URSRUFLRQD XQ HQWRUQR GH HGLFLyQ EDVDGR HQ HO XVR GH SiJLQDV \
IRUPXODULRV :HE \ YLVXDOL]DFLyQ EDVDGD HQ +70/�
$GHPiV VLUYH FRPR HQWRUQR GH DFFHVR D XQD ELEOLRWHFD GH RQWRORJtDV GHVDUUROODGDV SRU

RWURV JUXSRV �)LJXUD ����� )XH HVWD ELEOLRWHFD MXQWR FRQ VX FRQMXQWR GH WUDGXFWRUHV D OHQJXD�
MHV GH UHSUHVHQWDFLyQ WDQ FRQRFLGRV FRPR 3URORJ� ,'/V GH &25%$� &/,36 \ HO SURSLR
/220� OD UD]yQ GH HOHJLU HO 2QWRORJ\ 6HUYHU FRPR IXHQWH SULQFLSDO GH FRQRFLPLHQWR RQWROy�
JLFR SDUD QXHVWUR HQWRUQR GH GHVDUUROOR GH VLVWHPDV &%5 �TXH VH GHVFULEH HQ HO &DStWXOR ���
$GHPiV� OD ELEOLRWHFD LQFOX\H GLYHUVDV RQWRORJtDV GH GLVWLQWRV WHPDV DVt FRPR OD SRVLELOL�

GDG GH GLVHxDU QXHYDV RQWRORJtDV \ DxDGLUODV D OD ELEOLRWHFD GH IRUPD ORFDO� R VROLFLWDU VX LQ�
FOXVLyQ HQ OD ELEOLRWHFD JHQHUDO TXH GHSHQGHUi GH OD VDWLVIDFFLyQ GH FLHUWRV FULWHULRV GH ´FDOL�
GDG RQWROyJLFDµ�

3.3.2 Chimaera 
&KLPDHUD��>0F*XLQHVV HW DO� ��D \ E@ HV XQ HQWRUQR :HE GH D\XGD D OD LQWHJUDFLyQ GH RQWROR�
JtDV FRQVWUXLGR VREUH HO 2QWRORJ\ 6HUYHU� (QWUH VXV IXQFLRQHV HVWi OD D\XGD SDUD UHRUJDQL]DU
OD WD[RQRPtD \ UHVROYHU FRQIOLFWRV GH QRPEUHV HQ XQD EDVH GH FRQRFLPLHQWR� $GHPiV GH VHU
XQD KHUUDPLHQWD GH D\XGD SDUD LQWHJUDU RQWRORJtDV HO HQWRUQR WDPELpQ HV ~WLO SDUD OD YLVXDOL�
]DFLyQ GH RQWRORJtDV� &KLPDHUD LQFOX\H XQ HQWRUQR GH HGLFLyQ GH RQWRORJtDV VLPSOH DXQTXH
RIUHFH OD SRVLELOLGDG GH XWLOL]DU OD IXQFLRQDOLGDG PiV FRPSOHWD GHO 2QWRORJ\ 6HUYHU�
6X SULQFLSDO FDUDFWHUtVWLFD HV TXH IDFLOLWD OD LQWHJUDFLyQ GH RQWRORJtDV SHUPLWLHQGR D ORV

XVXDULRV TXH FDUJXHQ RQWRORJtDV SUHYLDPHQWH GHVDUUROODGDV HQ XQD QXHYD EDVH GH FRQRFL�

�� KWWS���ZZZ�NVO�6WDQIRUG�HGX�VRIWZDUH�FKLPDHUD�

Figura 3-1. Biblioteca de ontologías del Ontology Server 
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PLHQWR R HQ DOJXQD SUHYLDPHQWH FDUJDGD� 3DUD FDUJDU XQD EDVH GH FRQRFLPLHQWR HQ OD DFWXDO�
VH SXHGHQ XWLOL]DU YDULDV SRVLELOLGDGHV \ RUtJHQHV� SRU HMHPSOR GHVGH OD PiTXLQD FOLHQWH
�XVDQGR HO VLVWHPD GH DUFKLYRV GHO FOLHQWH�� GHVGH XQD 85/� GHVGH HO VLVWHPD GH DUFKLYRV GHO
VHUYLGRU GH &KLPDHUD �VyOR FRQ SHUPLVRV HVSHFLDOHV� R GHVGH HO 2QWRORJ\ 6HUYHU� (Q WRGRV
ORV FDVRV� HO FRQWHQLGR GH OD EDVH GH FRQRFLPLHQWR GHEH VHU FyGLJR IXHQWH FRUUHFWR HQ DOJXQR
GH ORV OHQJXDMHV GH HQWUDGD GH &KLPDHUD�
/D )LJXUD ��� >0F*XLQHVV HW DO� ��E@ PXHVWUD HO UHVXOWDGR GH FDUJDU GRV RQWRORJtDV �7HVW�

\ 7HVW�� \ HOHJLU HO PRGR GH UHVROXFLyQ GH QRPEUHV� &KLPDHUD VXJLHUH FDQGLGDWRV SRWHQFLDOHV
D VHU ´PH]FODGRVµ HQ XQ ~QLFR WpUPLQR� XWLOL]DQGR VXV SURSLHGDGHV� *HQHUD XQD OLVWD GH UHVR�
OXFLyQ GH QRPEUHV TXH VH XVD FRPR JXtD GXUDQWH OD LQWHJUDFLyQ GH RQWRORJtDV� (Q HO HMHPSOR�
OD OLVWD GH UHVROXFLyQ GH QRPEUHV LQFOX\H FRPR VXJHUHQFLD OD PH]FOD GH ORV FRQFHSWRV ´0D�
PDOµ \ ´0DPPDOLDµ GHELGR D OD VLPLOLWXG VLQWiFWLFD GH VXV QRPEUHV� $GHPiV� HO XVXDULR SXH�
GH YHU HO OXJDU HQ HO TXH ORV GRV WpUPLQRV DSDUHFHQ HQ OD MHUDUTXtD� $XQTXH VyOR VH YLVXDOL]D
XQ IUDJPHQWR� HO XVXDULR SXHGH YLVXDOL]DU PiV GHWDOOHV H[SDQGLHQGR ODV VXEFODVHV GH FDGD XQR
GH HOORV �HQ HO HMHPSOR ORV WULiQJXORV LQGLFDQ TXH ORV WpUPLQRV QR WLHQHQ VXEFODVHV�� $GHPiV
HO XVXDULR SXHGH YHU OD GHILQLFLyQ GH ORV WpUPLQRV \ ORV UHVXOWDGRV GH VLPLOLWXG \ GLIHUHQFLDV
GH ODV FRPSDUDFLRQHV HVWUXFWXUDOHV HQWUH ODV GHILQLFLRQHV �VyOR SDUD 2QWROLQJXD�� (O XVXDULR
GHFLGLUi VL ORV WpUPLQRV VH PH]FODQ R QR�
'HVSXpV GH OD GHVFULSFLyQ GH ORV DVSHFWRV JHQHUDOHV UHODFLRQDGRV FRQ ODV RQWRORJtDV HO VL�

JXLHQWH DSDUWDGR GHVFULEH HO RWUR FRPSRQHQWH UHXWLOL]DEOH TXH LQWHUYLHQH HQ HO SURFHVR GH
GHVDUUROOR GH .%6V \ HQ QXHVWUD DSUR[LPDFLyQ� ORV PpWRGRV GH UHVROXFLyQ GH SUREOHPDV�

4. Métodos de resolución de problemas 
&RPR KHPRV GHVFULWR HQ ORV DSDUWDGRV DQWHULRUHV� HQWHQGHPRV XQD RQWRORJtD FRPR XQD
HVSHFLILFDFLyQ H[SOtFLWD GH XQD FRQFHSWXDOL]DFLyQ� HV GHFLU� FRPR XQ YRFDEXODULR� R ODV FRQ�
FHSWXDOL]DFLRQHV FDSWXUDGDV SRU VXV WpUPLQRV� TXH UHFRJH FRQRFLPLHQWR VREUH DOJ~Q GRPLQLR
R iUHD GH LQWHUpV� (Q HVWH DSDUWDGR� \ HQ OD OtQHD GH >&KDQGUDVHNDUDQ HW DO� ��@� SURSRQHPRV
DPSOLDU OD LQWHUSUHWDFLyQ GHO WpUPLQR FRQRFLPLHQWR SDUD TXH LQFOX\D WDPELpQ FRQRFLPLHQWR
VREUH OD UHVROXFLyQ GH SUREOHPDV� 'H HVWD IRUPD� TXHUHPRV LQWURGXFLU ORV FRQFHSWRV EiVLFRV

Figura 3-2. El entorno Chimaera 
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\ HO WUDEDMR UHODWLYR D RQWRORJtDV GH PpWRGRV GH UHVROXFLyQ GH SUREOHPDV� (Q JHQHUDO FXDQGR
KDEODPRV GH RQWRORJtDV FRQVLGHUDPRV TXH GHILQHQ FRQRFLPLHQWR GHO GRPLQLR D XQ QLYHO
JHQpULFR� PLHQWUDV TXH ORV 360V HVSHFLILFDQ FRQRFLPLHQWR VREUH PHFDQLVPRV GH UD]RQD�
PLHQWR JHQpULFRV� TXH VH SXHGHQ DSOLFDU D GLVWLQWRV GRPLQLRV \ VLWXDFLRQHV SDUWLFXODUHV� /DV
RQWRORJtDV \ ORV 360V VH FRQVLGHUDQ FRPSRQHQWHV UHXWLOL]DEOHV FRPSOHPHQWDULRV SDUD FRQV�
WUXLU .%6V D SDUWLU GH FRPSRQHQWHV�
/D QRFLyQ GH 360 HVWi SUHVHQWH HQ ODV SULQFLSDOHV PHWRGRORJtDV GH ,QJHQLHUtD GHO &RQR�

FLPLHQWR \ GXUDQWH PiV GH GLH] DxRV GLYHUVRV JUXSRV GH LQYHVWLJDGRUHV HQ .%6V >&KDQGUDVH�
NDUDQ��@>%HQMDPLQV��@>%HQMDPLQV	)HQVHO��@ KDQ FRQVLGHUDGR ODV WDUHDV GH GHILQLU� RUJDQL�
]DU� FDWDORJDU R FODVLILFDU 360V HQ ELEOLRWHFDV TXH SXGLHUDQ VHU UHXWLOL]DGDV SRU ORV GHVDUUR�
OODGRUHV GH VLVWHPDV� 3DUD HOOR HVWDV ELEOLRWHFDV VH GHILQHQ HQ WRUQR D XQD RQWRORJtD GH 360V�
TXH FRPR YLPRV HQ HO $SDUWDGR ������ SURSRUFLRQDQ ODV GHILQLFLRQHV WHUPLQROyJLFDV TXH VH
XWLOL]DQ SDUD HVSHFLILFDU ORV SURFHVRV GH UD]RQDPLHQWR OOHYDGRV D FDER HQ ORV 360V�

6RQ QXPHURVRV ORV EHQHILFLRV GHULYDGRV GHO XVR GH HVWDV ELEOLRWHFDV GH PpWRGRV UHXWLOL]D�
EOHV� SULQFLSDOPHQWH XQ PHQRU WLHPSR GH GHVDUUROOR \ GH PDQWHQLPLHQWR \D TXH ORV PpWRGRV
KDQ VLGR SUHYLDPHQWH SUREDGRV� 6LQ HPEDUJR� OD FRQVWUXFFLyQ GH XQD ELEOLRWHFD GH PpWRGRV
TXH VRSRUWH UHXWLOL]DFLyQ GH IRUPD HIHFWLYD KD UHVXOWDGR VHU XQ REMHWLYR GLItFLO�
/RV 360V GHILQHQ HO SURFHVR GH UD]RQDPLHQWR GH XQ VLVWHPD EDVDGR HQ FRQRFLPLHQWR GH

IRUPD LQGHSHQGLHQWH GHO GRPLQLR \ GH OD DSOLFDFLyQ� 'HVFULEHQ HO FRPSRUWDPLHQWR GH UHVROX�
FLyQ GH XQ SUREOHPD DO QLYHO GH FRQRFLPLHQWR HQ WpUPLQRV GH ODV WDUHDV D UHDOL]DU \ ORV REMH�
WLYRV D FRQVHJXLU� ODV DFFLRQHV QHFHVDULDV SDUD FRQVHJXLU ORV REMHWLYRV \ HO FRQRFLPLHQWR QH�
FHVDULR SDUD UHDOL]DU ODV DFFLRQHV�
<D TXH ORV 360V MXHJDQ XQ SDSHO IXQGDPHQWDO HQ OD LQJHQLHUtD \ DGTXLVLFLyQ GHO FRQRFL�

PLHQWR� HQ HO VLJXLHQWH DSDUWDGR TXHUHPRV GDU XQD YLVLyQ JHQHUDO GH ORV DVSHFWRV SULQFLSDOHV
UHODFLRQDGRV FRQ VX UHSUHVHQWDFLyQ \ UHXWLOL]DFLyQ� (O $SDUWDGR ��� GHILQH FLHUWRV DVSHFWRV
UHODWLYRV D OD UHXWLOL]DFLyQ GH 360V�

4.1 Estructura de los métodos de resolución de 
problemas 

$QWHV GH GHVFULELU OD HVWUXFWXUD EiVLFD XWLOL]DGD SDUD UHSUHVHQWDU ORV 360V� HV QHFHVDULR LQ�
WURGXFLU FLHUWD WHUPLQRORJtD�

• 8QD WDUHD GHVFULEH DOJ~Q REMHWLYR TXH VH TXLHUH FXPSOLU� (O GLDJQyVWLFR HV XQ HMHP�
SOR GH WDUHD FX\R REMHWLYR HV HQFRQWUDU WRGDV ODV FDXVDV TXH H[SOLTXHQ XQ FRQMXQWR
GH VtQWRPDV� /DV WDUHDV VH SXHGHQ GHVFRPSRQHU UHFXUVLYDPHQWH HQ VXEWDUHDV�

• 8Q 360 GHVFULEH FyPR OOHYDU D FDER XQD WDUHD� GHVFRPSRQLpQGROD HQ VXEWDUHDV \�R
SDVRV GH LQIHUHQFLD� \ HVSHFLILFDQGR HO FRQRFLPLHQWR GH FRQWURO� /RV SDVRV GH LQIH�
UHQFLD VRQ ORV RSHUDGRUHV EiVLFRV VREUH HO FRQRFLPLHQWR GHO GRPLQLR \ HO FRQRFL�
PLHQWR GH FRQWURO GHILQH HO RUGHQ HQWUH HVWRV RSHUDGRUHV� /RV 360V WtSLFDPHQWH GH�
SHQGHQ GH OD WDUHD TXH UHVXHOYHQ� HV GHFLU� VH GHILQHQ \ VH XVDQ SDUD UHVROYHU XQD WD�
UHD HVSHFtILFD� \ VH RUJDQL]DQ HQ ELEOLRWHFDV GRQGH FDGD WDUHD WLHQH DVRFLDGD XQR R
YDULRV PpWRGRV DOWHUQDWLYRV SDUD UHVROYHUOD� $XQTXH H[LVWDQ YDULRV PpWRGRV FDSDFHV
GH UHVROYHU OD PLVPD WDUHD� OD DGHFXDFLyQ GH XQR X RWUR PpWRGR D XQ FRQWH[WR GH
DSOLFDFLyQ FRQFUHWR SXHGH VHU GLVWLQWD�

• (O PRGHOR GHO GRPLQLR HV HO FRQRFLPLHQWR UHDO GHO TXH GLVSRQHPRV HQ XQ FLHUWR
PRPHQWR� 3XHGH FUHDUVH D SDUWLU GH RQWRORJtDV \ SDUWLFXODUL]DUVH R QR� SDUD XQD DSOL�
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FDFLyQ FRQFUHWD H LQFOX\H HO VXEFRQMXQWR GH FRQRFLPLHQWR GH XQ GRPLQLR TXH HV UH�
OHYDQWH SDUD XQD FLHUWD WDUHD�

4.1.1 Componentes de un método de resolución de problemas 
([LVWH XQ DFXHUGR JHQHUDO VREUH TXH XQ 360 HVWi IRUPDGR SRU WUHV SDUWHV UHODFLRQD�
GDV�>%HQMDPLQV HW DO� ��@>%HQMDPLQV	)HQVHO��@>)HQVHO	0RWWD��@

• /D FRPSHWHQFLD R HVSHFLILFDFLyQ IXQFLRQDO GH XQ 360 HV XQD GHVFULSFLyQ GHFODUDWLYD GHO
FRPSRUWDPLHQWR GH HQWUDGD�VDOLGD GHO PpWRGR \ GHVFULEH TXp FRQVLJXH HO PpWRGR� HV
GHFLU� OD WDUHD TXH HV FDSD] GH UHVROYHU�

• /RV UHTXLVLWRV GHVFULEHQ HO FRQRFLPLHQWR GHO GRPLQLR TXH XQ 360 QHFHVLWD SDUD FRQ�
VHJXLU VX FRPSHWHQFLD� R GLFKR GH RWUR PRGR� OR TXH HO 360 HVSHUD D FDPELR GH OD
FRPSHWHQFLD TXH RIUHFH� 3RU HMHPSOR� XQ PpWRGR FX\D FRPSHWHQFLD VHD OD WDUHD GH
REWHQHU HO GLDJQyVWLFR TXH H[SOLTXH XQ FRQMXQWR GH VtQWRPDV SXHGH UHTXHULU OD H[LV�
WHQFLD GH PRGHORV FDXVDOHV R GH IDOOR�

• /D HVSHFLILFDFLyQ RSHUDFLRQDO GHVFULEH HO FyPR� HV GHFLU� HO SURFHVR GH UD]RQDPLHQWR TXH
REWLHQH FRPR UHVXOWDGR OD FRPSHWHQFLD GHO PpWRGR VL GLVSRQH GH ORV UHTXLVLWRV DGH�
FXDGRV� &RQVLVWH HQ FLHUWRV SDVRV GH LQIHUHQFLD \ HO IOXMR GH FRQWURO HQWUH HOORV� HV
GHFLU� VX RUGHQ GH HMHFXFLyQ� /RV SDVRV GH LQIHUHQFLD VH GHVFULEHQ SRU VX UHODFLyQ HQ�
WUDGD�VDOLGD \ SXHGHQ OOHYDUVH D FDER SRU XQ SDVR GH UD]RQDPLHQWR SULPLWLYR DWyPL�
FR R SRU RWUR PpWRGR� OR TXH VLJQLILFD TXH HO 360 VH GHVFRPSRQH MHUiUTXLFDPHQWH�

4.2 Reutilización de PSMs 
/D UHXWLOL]DFLyQ GH 360V QR VLHPSUH HV DOJR VHQFLOOR \ VXSRQH SODQWHDU HQWUH RWUDV ODV VL�
JXLHQWHV FXHVWLRQHV� ¢'H TXp PpWRGRV GLVSRQJR" ¢&yPR VH RUJDQL]DQ ORV PpWRGRV GLVSRQL�
EOHV HQ XQD ELEOLRWHFD" ¢&yPR HQFRQWUDU HO PpWRGR DGHFXDGR D OD WDUHD TXH TXLHUR UHVROYHU"
¢3RGHPRV GDU VRSRUWH DO SURFHVR GH DGDSWDU XQ PpWRGR JHQpULFR D ODV FLUFXQVWDQFLDV HVSHFt�
ILFDV GH QXHVWUD DSOLFDFLyQ"
/RV 360V UHXWLOL]DEOHV VH DJUXSDQ HQ ELEOLRWHFDV \ QRUPDOPHQWH VH RUJDQL]DQ HQ WRUQR D

ODV WDUHDV TXH UHVXHOYHQ� (O VLJXLHQWH DSDUWDGR LQWURGXFH DOJXQDV ELEOLRWHFDV GH PpWRGRV GLV�
SRQLEOHV HQ OD OLWHUDWXUD� 6LQ HPEDUJR� HO DVSHFWR PiV LPSRUWDQWH SDUD UHXWLOL]DU ORV 360V GH
XQD ELEOLRWHFD GXUDQWH OD FRQVWUXFFLyQ GH XQ .%6� VH UHILHUH D FyPR WHQHU HO FXHQWD HO FRQWH[WR
HQ HO TXH TXHUHPRV DSOLFDU XQ FLHUWR PpWRGR� &RPR ORV 360V HVWiQ GLVHxDGRV FRPR FRP�

360
&RQRFLPLHQWR

GHO 'RPLQLR

5HTXLVLWRV

(VSHFLILFDFLyQ

&RPSHWHQFLD
7DUHD

7DUHD

Figura 3-3. Componentes de un PSM y su contexto de aplicación 
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SRQHQWHV JHQpULFRV \ UHXWLOL]DEOHV� HV SRVLEOH TXH QR VHDQ WRWDOPHQWH DGHFXDGRV SDUD XQ FLHU�
WR FRQWH[WR� /RV 360V UHVXHOYHQ WDUHDV DSOLFDQGR FLHUWR FRQRFLPLHQWR GHO GRPLQLR� SRU
WDQWR� HO FRQWH[WR H[WHUQR GH XQ 360 HVWDUi IRUPDGR SRU OD WDUHD TXH OOHYD D FDER \ SRU HO
FRQRFLPLHQWR GHO GRPLQLR TXH DSOLFD�
5HODFLRQDGRV FRQ VX FRQWH[WR H[WHUQR� H[LVWHQ YDULRV IDFWRUHV R FRQIOLFWRV TXH GLILFXOWDQ

OD UHXWLOL]DFLyQ GH XQ 360� 8QR GH HOORV HV HO SURSLR SUREOHPD GH LQWHUDFFLyQ \D FRPHQWDGR�
VHJ~Q HO FXDO XQD HVWUDWHJLD GH UD]RQDPLHQWR QR VH SXHGH GHVFULELU VLQ FRQRFHU HQ TXp FRQR�
FLPLHQWR GHO GRPLQLR VHUi DSOLFDGR \ UHFtSURFDPHQWH TXH HO FRQRFLPLHQWR GHO GRPLQLR QR VH
SXHGH UHSUHVHQWDU VLQ VDEHU TXp WLSR GH UD]RQDPLHQWR OR XWLOL]DUi� (VWH SUREOHPD VH VROYHQWD
DO H[SOLFLWDU ODV GHSHQGHQFLDV HQWUH HO PpWRGR \ HO FRQRFLPLHQWR GHO GRPLQLR HQ IRUPD GH
UHTXLVLWRV�
([LVWHQ RWURV FRQIOLFWRV TXH GLILFXOWDQ OD UHXWLOL]DFLyQ GH PpWRGRV� 3DUD UHVROYHUORV GH�

EHPRV HVWXGLDU FXiOHV VRQ ODV FDXVDV TXH SURYRFDQ TXH H[LVWDQ KXHFRV HQWUH XQ PpWRGR \ HO
GRPLQLR R XQ PpWRGR \ OD WDUHD TXH VH SUHWHQGH TXH OOHYH D FDER� (Q DPERV VHQWLGRV� KDFLD
HO GRPLQLR \ KDFLD OD WDUHD �YHU )LJXUD ���� HO 360 SXHGH HVWDU GHILQLGR XWLOL]DQGR XQD WHUPL�
QRORJtD GLVWLQWD D OD XWLOL]DGD HQ HO PRGHOR GH FRQRFLPLHQWR R HQ OD WDUHD� 3RU HMHPSOR� HQ XQ
FLHUWR 360 FX\D WDUHD VHD OD REWHQFLyQ GH XQ GLDJQyVWLFR VH UHTXLHUH TXH ORV VtQWRPDV VH
RUGHQHQ VHJ~Q HO YDORU GH VX DWULEXWR JUDGR� SHUR HQ ORV VtQWRPDV GHO PRGHOR GH FRQRFLPLHQ�
WR QR H[LVWH XQ DWULEXWR JUDGR VLQR RWUR SDUHFLGR OODPDGR QLYHO� 3DUD UHVROYHU HO SUREOHPD
PHQFLRQDGR� VH SRGUtD OOHYDU D FDER XQ SURFHVR GH UHQRPEUDGR GH WpUPLQRV TXH HOLPLQDUD
HVWDV GLIHUHQFLDV R XQ SURFHVR GH WUDQVIRUPDFLyQ TXH UHDOL]DUD XQD FRQH[LyQ R PDSSLQJ HQWUH
ORV WpUPLQRV GHO PRGHOR GH FRQRFLPLHQWR \ ORV GDWRV FRQ ORV TXH WUDEDMD HO PpWRGR� (VWRV
GDWRV GHILQHQ ORV UHTXLVLWRV TXH GHEH VDWLVIDFHU HO FRQRFLPLHQWR SDUD TXH HO PpWRGR VHD DSOL�
FDEOH� (Q HO HMHPSOR� HO PpWRGR UHTXLHUH OD H[LVWHQFLD GHO DWULEXWR JUDGR�
/D GLVWDQFLD TXH SXHGH H[LVWLU HQWUH HO PpWRGR \ OD WDUHD SXHGH GHEHUVH D TXH OD FRPSH�

WHQFLD RIUHFLGD SRU HO PpWRGR QR VHD VXILFLHQWH SDUD UHVROYHU OD WDUHD UHTXHULGD� HQ FX\R FDVR
KDEUtD TXH UHDOL]DU VLPSOLILFDFLRQHV VREUH OD WDUHD TXH VH YD D UHDOL]DU� 'HVGH HO PpWRGR KDFLD
HO FRQRFLPLHQWR� VL HO PRGHOR GHO GRPLQLR GLVSRQLEOH QR VDWLVIDFH ORV UHTXLVLWRV GH FRQRFL�
PLHQWR GHO PpWRGR GHEHUi FRPSOHWDUVH GH PDQHUD DGHFXDGD� ELHQ SRU LQWHJUDFLyQ� ELHQ DxD�
GLHQGR HO FRQRFLPLHQWR DGLFLRQDO QHFHVDULR�
/D PD\RU SDUWH GHO WUDEDMR HQ UHXWLOL]DFLyQ GH PpWRGRV VH HQPDUFD GHQWUR GH XQD WDUHD

HVSHFtILFD� HV GHFLU� ORV FRPSRQHQWHV UHXWLOL]DEOHV VH HVSHFLILFDQ SRU WDUHD �SODQLILFDFLyQ�
GLVHxR� YDORUDFLyQ� GLDJQyVWLFR�� 6LQ HPEDUJR� H[LVWH RWUD OtQHD GH WUDEDMR TXH DPSOtD HO iPEL�
WR GH DSOLFDFLyQ GH ORV 360V SDUD UHXWLOL]DUORV HQ GLVWLQWDV WDUHDV� 6LQ HPEDUJR� HO KHFKR GH
TXH ORV 360V QRUPDOPHQWH VH GHILQDQ SDUD UHVROYHU XQD WDUHD FRQFUHWD GLILFXOWD OD UHXWLOL]D�
FLyQ GH ORV PpWRGRV SDUD UHVROYHU RWUDV WDUHDV \D TXH OD GHVFULSFLyQ GH ORV PLVPRV XWLOL]DUi
WHUPLQRORJtD HVSHFLILFD GH HVD WDUHD >%H\V HW DO� ��@� 3RU HMHPSOR� XQ PpWRGR SDUD OD WDUHD
GLDJQyVWLFR XVD FLHUWRV WpUPLQRV HVSHFtILFRV GH HVD WDUHD FRPR VtQWRPD� FDXVD R KLSyWHVLV�
3DUD UHXWLOL]DU PpWRGRV D WUDYpV GH GLVWLQWDV WDUHDV VH GHEHQ LGHQWLILFDU SDWURQHV FRPXQHV GH
FRPSRUWDPLHQWR SDUD GHILQLU 360V LQGHSHQGLHQWHV GHO FRQWH[WR GH DSOLFDFLyQ� HQ HO VHQWLGR
GH TXH QR XWLOL]DQ WHUPLQRORJtD TXH VH UHILHUH D XQD WDUHD HVSHFtILFD >%H\V HW DO� ��@ >)HQVHO HW
DO� ��@� (VWD DSUR[LPDFLyQ GHVFULEH ORV SURFHVRV GH UD]RQDPLHQWR D XQ QLYHO PiV JHQHUDO \
UHXWLOL]DEOH� OR TXH ORV KDFH PHQRV DSOLFDEOHV HQ HO VHQWLGR GH TXH H[LVWH PiV GLVWDQFLD HQWUH
HO PpWRGR \ HO FRQWH[WR FRQFUHWR HQ HO TXH VH TXLHUH DSOLFDU� \ HV PiV GLItFLO KDFHU HO PDSSLQJ
HQWUH HO PpWRGR \ HO FRQRFLPLHQWR GHO GRPLQLR TXH QHFHVLWD� (Q >)HQVHO HW DO� ��@ VH SODQWHD
XQD FDUDFWHUL]DFLyQ GH ORV PpWRGRV GH IRUPD LQGHSHQGLHQWH GH OD WDUHD GHILQLpQGRORV FRPR
HVWUDWHJLDV GH E~VTXHGD \ HOLPLQD OD GLVWDQFLD HQWUH HO PpWRGR \ OD WDUHD FRQFUHWD TXH VH SUH�
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WHQGH UHVROYHU XVDQGR XQD RQWRORJtD GH DGDSWDFLyQ TXH SHUPLWH UHIRUPXODU HO PpWRGR HQ
WpUPLQRV HVSHFtILFRV GH OD WDUHD�
1XHVWUD DSUR[LPDFLyQ HQ HVWD WHVLV QR GHILQH PpWRGRV UHXWLOL]DEOHV HQ YDULDV WDUHDV VLQR

TXH ORV PpWRGRV TXH SURSRQHPRV VRQ HVSHFtILFRV \ UHVXHOYHQ DOJXQD WDUHD &%5 FRQFUHWD \ OD
UHXWLOL]DFLyQ GH XQ PpWRGR VyOR WLHQH VHQWLGR HQ HO FRQWH[WR GH OD WDUHD SDUD OD TXH VH GHILQLy�
$GHPiV� ORV PpWRGRV VH GHILQHQ HQ WpUPLQRV &%5� SRU HMHPSOR� UHFXSHUDU FDVRV� \ QR HQ
WpUPLQRV GHO GRPLQLR GH DSOLFDFLyQ�

4.2.1 Bibliotecas de PSMs 
(Q ORV ~OWLPRV DxRV VH KDQ GHVDUUROODGR QXPHURVDV ELEOLRWHFDV GH 360V UHXWLOL]DEOHV� FRPR
ODV SUHVHQWDGDV HQ >0DUFXV��@ >&KDQGUDVHNDUDQ HW DO� ��@ >3XSSH��@ >%UHXNHU	YDQGH9HOGH��@
>%HQMDPLQV��@ >6ZDUWRXW HW DO� ��@ >9DOHQWH HW DO� ��@ \ >0RWWD��@�
/D UHXWLOL]DFLyQ GH ELEOLRWHFDV GH 360V VH KD HMHPSOLILFDGR HQ YDULRV WUDEDMRV� (Q

>6SHHO	$EHQ��@ VH HMHPSOLILFD HO XVR GH OD ELEOLRWHFD GH 360V DVRFLDGRV D WDUHDV GH GLDJQyV�
WLFR GH >%HQMDPLQV��@ HQ OD FRQVWUXFFLyQ GH XQ UHVROXWRU GH SUREOHPDV UHDOHV GH OD HPSUHVD
8QLOHYHU� 'H HVSHFLDO LPSRUWDQFLD HQ HVWH FRQWH[WR HV HO SUR\HFWR ,%52: >%HQMDPLQV HW DO�
��@ FX\R REMHWLYR HV HO GHVDUUROOR GH DJHQWHV LQWHOLJHQWHV TXH VHDQ FDSDFHV GH FRQILJXUDU
FRPSRQHQWHV UHXWLOL]DEOHV GH OD :HE SDUD GLVHxDU .%6V� (O SUR\HFWR LQWHJUD EDVHV GH GDWRV
GLVWULEXLGDV \ WHFQRORJtD :HE FRQ WHFQRORJtDV GH .%6V� SULQFLSDOPHQWH RQWRORJtDV \ 360V�
/D LGHD HV TXH XQ DJHQWH VRIWZDUH SXHGD VHOHFFLRQDU \ FRPELQDU 360V GH GLVWLQWDV ELEOLRWH�
FDV SDUD RIUHFHU DO LQJHQLHUR GH FRQRFLPLHQWR XQ PHFDQLVPR GH VRSRUWH VHPLDXWRPiWLFR
SDUD FRQILJXUDU XQ .%6� 3DUD HOOR� HV LPSUHVFLQGLEOH GLVSRQHU GH XQ OHQJXDMH GH GHVFULSFLyQ
GH 360V TXH SURSRUFLRQH GHVFULSFLRQHV GH DOWR QLYHO� FRPSUHQVLEOHV SRU HO LQJHQLHUR� TXH VH
EDVHQ HQ UHSUHVHQWDFLRQHV IRUPDOHV� $Vt� FRPR SDUWH GH ,%52: VH KD GHVDUUROODGR 830/
�7KH 8QLILHG 3UREOHP�VROYLQJ 0HWKRG 'HYHORSPHQW /DQJXDJH�� XQ OHQJXDMH SDUD GHVFULELU H LPSOH�
PHQWDU .%6V TXH VH EDVDQ HQ UHXWLOL]DU \ FRQILJXUDU 360V JHQpULFRV� (O REMHWLYR GH 830/
HV OD GHVFULSFLyQ H LPSOHPHQWDFLyQ GH ORV 360V SDUD IDFLOLWDU VX UHXWLOL]DFLyQ VHPLDXWRPiWLFD
\ GHQWUR GHO SUR\HFWR ,%52:��� VH KD FRQVWUXLGR \ VH RIUHFH XQD ELEOLRWHFD GH PpWRGRV
UHXWLOL]DEOHV�
(O OHQJXDMH 830/ WRPy FRPR SXQWR GH SDUWLGD HO OHQJXDMH &0/ GHVDUUROODGR HQ HO SUR�

\HFWR &RPPRQ.$'V >6FKUHLEHU HW DO� ��@� SHUR UHILQiQGROR FRQYHQLHQWHPHQWH SDUD DMXVWDUVH
DO HVWLOR RULHQWDGR D FRPSRQHQWHV GH ODV DUTXLWHFWXUDV VRIWZDUH� (Q &0/ VH FRQVLGHUD XQ
PRGHOR FRQFHSWXDO HQ FDSDV GH ORV .%6V GLVWLQJXLHQGR HQWUH ODV FDSDV GHO GRPLQLR� GH LQIH�
UHQFLD \ GH WDUHDV� VHJ~Q OD PHWRGRORJtD &RPPRQ.$'V� (Q JHQHUDO� 830/ HV XQ OHQJXDMH
PiV IRUPDO TXH &0/ \ TXH HVWi PDV RULHQWDGR D OD UHXWLOL]DFLyQ GH 360V�

/RV FXDWUR FRPSRQHQWHV GH XQD HVSHFLILFDFLyQ 830/ VRQ� ODV WDUHDV� TXH GHILQHQ ORV
SUREOHPDV TXH UHVXHOYHQ ORV .%6V� ORV 360V� TXH GHILQHQ ORV SURFHVRV GH UD]RQDPLHQWR GH
IRUPD LQGHSHQGLHQWH GHO GRPLQLR� ORV PRGHORV GHO GRPLQLR� TXH GHVFULEHQ HO FRQRFLPLHQWR
GHO GRPLQLR GHO .%6V� \ ODV RQWRORJtDV TXH SURSRUFLRQDQ OD WHUPLQRORJtD XWLOL]DGD HQ ODV
WDUHDV� ORV 360V \ ODV GHILQLFLRQHV GHO GRPLQLR� &DGD XQR GH HVWRV FRPSRQHQWHV VH GHVFULEH
GH IRUPD LQGHSHQGLHQWH SDUD SHUPLWLU VX UHXWLOL]DFLyQ HQ GLIHUHQWHV FRQWH[WRV� 3DUD LQWHJUDU
ORV GLVWLQWRV FRPSRQHQWHV VH UHTXLHUH HO XVR GH GRV WLSRV GH DGDSWDGRUHV� /RV SXHQWHV PRGHODQ
H[SOtFLWDPHQWH OD UHODFLyQ HQWUH GRV SDUWHV GH OD DUTXLWHFWXUD� SRU HMHPSOR� HO GRPLQLR \ OD
WDUHD� OD WDUHD \ HO 360� R HO GRPLQLR \ HO 360� (O RWUR WLSR GH DGDSWDGRUHV �UHILQHUV� VH XVD

�� KWWS���ZZZ�VZL�SV\�XYD�QO�SURMHFWV�,%52:��KRPH�KWPO
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SDUD HVSHFLDOL]DU XQD FODVH GH HOHPHQWRV GH XQD HVSHFLILFDFLyQ� HQ HO FDVR GH TXH VH PDQHMHQ
FRPSRQHQWHV �SULQFLSDOPHQWH WDUHDV \ PpWRGRV� JHQpULFRV�
/D LGHD HV TXH 830/ QR VHD WDQWR XQ IRUPDOLVPR GH HVWDQGDUL]DFLyQ VLQR XQD DUTXLWHFWX�

UD HVWiQGDU GHILQLGD SRU XQD PHWD�RQWRORJtD� /RV VHLV EORTXHV FRQVWUXFWLYRV GH 830/ GHIL�
QHQ XQD DUTXLWHFWXUD VRIWZDUH \ HQ >)HQVHO HW DO� ��@ VH GHVFULEH OD PHWDRQWRORJtD GH 830/�
/D DSUR[LPDFLyQ HV OD PLVPD TXH VH XWLOL]D HQ 2QWROLQJXD >*UXEHU��@ TXH GHILQH XQD PHWD�
RQWRORJtD SDUD GHVFULELU RQWRORJtDV EDVDGDV HQ ORV VLVWHPDV GH PDUFRV�
(Q >0RWWD	=GUDKDO��@ VH SUHVHQWDQ FLQFR YHUVLRQHV GH XQ PpWRGR� OODPDGR 3URSR�

VH	5HYLVH DSOLFDGR D XQ GRPLQLR FRQFUHWR SDUD LOXVWUDU OD UHXWLOL]DFLyQ GH 360V HQ HO QLYHO GH
FRQRFLPLHQWR� (Q >)HQVHO HW DO� ��@ VH SUHVHQWD XQD YHUVLyQ GH 3URSRVH	5HYLVH LQGHSHQGLHQWH
GH OD WDUHD \ OXHJR OR DSOLFD D OD WDUHD GH GLVHxR SDUDPpWULFR� (O PpWRGR 3URSRVH	5HYLVH SXHGH
VHU FRQVLGHUDGR FRPR XQD FODVH GH PpWRGRV PiV TXH FRPR XQ PpWRGR FRQFUHWR� TXH SHUPL�
WH GLVWLQWRV PHFDQLVPRV GH FRQWURO \ HVWUDWHJLDV GH UHYLVLyQ� /D LGHD EiVLFD VXE\DFHQWH D HVWH
PpWRGR HV OD GH JXLDU ORV SURFHVRV GH E~VTXHGD XWLOL]DQGR PHFDQLVPRV GH YXHOWD DWUiV �EDFN�
WUDFNLQJ� EDVDGRV HQ FRQRFLPLHQWR� (V GHFLU� HQ YH] GH YROYHU DO ~OWLPR SXQWR GH HOHFFLyQ� R
XVDU GHSHQGHQFLDV� OD UHVROXFLyQ EDVDGD HQ 3URSRVH	5HYLVH UHDFFLRQD \ VROXFLRQD ODV LQFRQVLV�
WHQFLDV XWLOL]DQGR FRQRFLPLHQWR TXH HV HVSHFtILFR GH OD DSOLFDFLyQ FRQFUHWD� (VWR HOLPLQD OD
QHFHVLGDG GH ORV PHFDQLVPRV GH IXHU]D EUXWD R YXHOWD DWUiV FLHJD \ PHMRUD HO UHQGLPLHQWR GHO
UHVROXWRU�
5HVSHFWR D OD RUJDQL]DFLyQ GH PpWRGRV HQ ODV ELEOLRWHFDV� HQ OD PD\RUtD GH ODV SURSXHVWDV

ORV PpWRGRV GH XQD ELEOLRWHFD VH RUJDQL]DQ SRU GLVHxR� HV GHFLU� GH PDQHUD HVWiWLFD SRU
HMHPSOR HQ IXQFLyQ GH XQD FLHUWD WLSRORJtD� FRPR HQ &RPPRQ.$'6� (Q HO VLVWHPD (;�
3(&7 >6ZDUWRXW HW DO� ��@ VH SODQWHD XQD DOWHUQDWLYD D OD RUJDQL]DFLyQ HVWiWLFD GH ODV ELEOLRWH�
FDV GH PpWRGRV VHJ~Q VX WLSR \ SURSRQHQ XQD ELEOLRWHFD TXH VH DXWRRUJDQL]D HQ WRUQR D ODV
FDSDFLGDGHV GH ORV PpWRGRV� /D UHSUHVHQWDFLyQ DGHFXDGD GH OD FRPSHWHQFLD GH ORV PpWRGRV�
XWLOL]DQGR /220� SHUPLWH TXH HO VLVWHPD SXHGD UD]RQDU FRQ ODV GHVFULSFLRQHV XVDQGR VXE�
VXQFLyQ \ UHIRUPXODFLyQ� /RV PpWRGRV VH RUJDQL]DQ HQ XQ UHWtFXOR GH FRQFHSWRV \� HO FODVLIL�
FDGRU VHPiQWLFR GH WpUPLQRV GH /220 HV FDSD] GH HQFRQWUDU OD SRVLFLyQ UHODWLYD GH XQ Pp�
WRGR UHVSHFWR D ORV RWURV PpWRGRV GH OD ELEOLRWHFD UD]RQDQGR FRQ OD GHVFULSFLyQ GH VX FRP�
SHWHQFLD� HV GHFLU GH ORV REMHWLYRV TXH FRQVLJXH� $GHPiV� GDGR XQ REMHWLYR R WDUHD D UHVROYHU�
VX DSUR[LPDFLyQ VHPiQWLFD SHUPLWH VHOHFFLRQDU XQ PpWRGR DGHFXDGR� HV GHFLU� XQ PpWRGR
FX\D FRPSHWHQFLD VXEVXPD DO REMHWLYR UHTXHULGR� (VWH WLSR GH UHSUHVHQWDFLyQ WDPELpQ HV
DGHFXDGD SDUD GHULYDU R HQFRQWUDU TXp FRQRFLPLHQWR XWLOL]D XQ PpWRGR HQ OXJDU GH UHTXHULU
TXH HO GLVHxDGRU GHED HVSHFLILFDUOR GH IRUPD HVWiWLFD�

4.2.2 Los mappings como mecanismo para integrar el 
conocimiento del dominio con los PSMs 

,QFOXVR VL KHPRV VHOHFFLRQDGR XQ PpWRGR DGHFXDGR TXH UHVXHOYH OD WDUHD TXH TXHUHPRV�
KHPRV YLVWR TXH OD UHXWLOL]DFLyQ GH 360 JHQpULFRV FRQOOHYD FLHUWDV GLILFXOWDGHV TXH VH GHEHQ
SULQFLSDOPHQWH DO JUDGR GH LQGHSHQGHQFLD GH ORV FRPSRQHQWHV UHXWLOL]DEOHV� SRU XQ ODGR HO
FRQRFLPLHQWR GHFODUDWLYR GHO GRPLQLR \ SRU RWUR ORV 360V TXH UD]RQDQ FRQ HVH FRQRFLPLHQ�
WR� 3RU WDQWR� HV QHFHVDULR GLVSRQHU GH DOJ~Q PHFDQLVPR GH LQWHJUDFLyQ WDQWR VLQWiFWLFR FR�
PR VHPiQWLFR TXH D\XGH D HOLPLQDU ORV SRVLEOHV KXHFRV H[LVWHQWHV HQWUH HO FRQRFLPLHQWR GHO
GRPLQLR \ HO PpWRGR �YHU )LJXUD �����
'DGD XQD WDUHD HVSHFtILFD� XQ 360 \ FLHUWR FRQRFLPLHQWR GHO GRPLQLR� ODV GLVWLQWDV PHWR�

GRORJtDV GH GHVDUUROOR GH .%6V SURSRQHQ VROXFLRQHV GLVWLQWDV SDUD LQWHJUDU HO PpWRGR FRQ HO
GRPLQLR� 3RU HMHPSOR� DOJXQDV VROXFLRQHV HVWiQ EDVDGDV HQ HVTXHPDV HYROXWLYRV \ RWUDV HQ
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WpFQLFDV GH DGTXLVLFLyQ GH QXHYR FRQRFLPLHQWR R HQ WpFQLFDV GH UHILQDPLHQWR GHO PpWRGR�
1RVRWURV HVWDPRV LQWHUHVDGRV HQ DTXHOODV DSUR[LPDFLRQHV TXH VXSRQHQ TXH ODV FRPSRQHQWHV
D UHXWLOL]DU KDQ VLGR PRGHODGDV SUHYLDPHQWH \ GH IRUPD LQGHSHQGLHQWH� \ TXH VH LQWHJUDQ
XVDQGR XQD FDSD LQWHUPHGLD GH FRQYHUVLyQ�
3RU HMHPSOR� HO PDUFR SUHVHQWDGR HQ >3DUN HW DO� ��@ GHQWUR GH OD PHWRGRORJtD 35Ð7(�

*e� FRQVLGHUD TXH ODV OLJDGXUDV HQWUH HO FRQRFLPLHQWR GHO GRPLQLR \ ORV FRPSRQHQWHV GH ORV
PpWRGRV FRQVLVWH HQ OD JHQHUDFLyQ GH FRQH[LRQHV HQWUH ORV FRQFHSWRV GHO GRPLQLR \ FRQFHS�
WRV DQiORJRV HQ HO XQLYHUVR GH GLVFXUVR GHO PpWRGR� HV GHFLU TXH SHUWHQHFHQ D OD RQWRORJtD
FRUUHVSRQGLHQWH DO PpWRGR� 'HILQHQ HO FRQFHSWR GH UHODFLRQHV GH FRQH[LyQ GHFODUDWLYDV TXH
VRQ HVSHFLILFDFLRQHV H[SOtFLWDV SDUD ODV FRQH[LRQHV� WDQWR VLQWiFWLFDV FRPR VHPiQWLFDV� HQWUH
ODV HQWLGDGHV HQ HO FRQRFLPLHQWR \ ODV FRPSRQHQWHV GHO PpWRGR� (VWDV UHODFLRQHV VH HVWUXFWX�
UDQ HQ XQD RQWRORJtD TXH GHVFULEH HO UDQJR GH WLSRV GH FRQH[LRQHV �PDSSLQJV� GHFODUDWLYDV TXH
VRSRUWD 35Ð7(*e SDUD HOLPLQDU OD GLVWDQFLD HQWUH ODV FODVHV GH OD RQWRORJtD GHO GRPLQLR \
ORV PpWRGRV� 'H HVWD IRUPD ODV UH ODFLRQHV GH FRQH[LyQ HQ 35Ð7(*e VRQ HQWLGDGHV FRQFUH�
WDV \ IRUPDOHV TXH SHUWHQHFHQ D XQ FRQMXQWR GH WLSRV SUHHVWDEOHFLGRV�
(Q >*HQQDUL HW DO� ��@ OD WDUHD GH PDSSLQJ VH UHILHUH D DFHUFDU ODV EDVHV GH FRQRFLPLHQWR D

ORV 360V� 3URSRQHQ XQ OHQJXDMH GH GHVFULSFLyQ GH PpWRGRV FX\DV DQRWDFLRQHV VHPiQWLFDV
GDQ VRSRUWH D OD WDUHD GH PRGLILFDU XQD FLHUWD EDVH GH FRQRFLPLHQWR SDUD TXH VDWLVIDJD ORV
UHTXLVLWRV GH FRQRFLPLHQWR GHO PpWRGR�
(Q JHQHUDO� HO WpUPLQR PDSSLQJ HQWUH GRV FRPSRQHQWHV VH UHILHUH D FXDOTXLHU PHFDQLVPR

XWLOL]DGR SDUD UHDOL]DU OD FRQYHUVLyQ HQWUH ODV HVWUXFWXUDV TXH H[LVWHQ HQ XQR GH ORV FRPSR�
QHQWHV \ ODV HVWUXFWXUDV DQiORJDV HVSHUDGDV SRU HO RWUR FRPSRQHQWH� (Q QXHVWUD DSUR[LPD�
FLyQ HVWDPRV LQWHUHVDGRV HQ OD FRQH[LyQ HQWUH ODV HVWUXFWXUDV TXH H[LVWHQ HQ HO PRGHOR GH
FRQRFLPLHQWR GHO GRPLQLR \ ODV HVWUXFWXUDV TXH ´HVSHUDµ HO 360� (O XVR GH HVWDV UHODFLRQHV
GH FRQH[LyQ HQWUH OD EDVH GH FRQRFLPLHQWR \ ORV PpWRGRV GH UHVROXFLyQ GH SUREOHPDV GHILQL�
GRV GH IRUPD LQGHSHQGLHQWH GHO GRPLQLR� HV XQR GH ORV SLODUHV GH QXHVWUD DSUR[LPDFLyQ�
(Q >3DUN HW DO� ��@ VH SURSRQHQ WUHV WLSRV GH UHODFLRQHV GH FRQH[LyQ�
• /RV PDSSLQJV LPSOtFLWRV� WDPELpQ FRQRFLGRV FRPR PDSSLQJV GH DGDSWDFLyQ GH FRPSRQHQWHV�

VRQ ODV FRQYHUVLRQHV TXH DOJXLHQ UHDOL]D SRU HVSHFLDOL]DFLyQ GH DOJXQR R DPERV
FRPSRQHQWHV SDUD KDFHU TXH ODV GHILQLFLRQHV GH ORV REMHWRV GH XQR VDWLVIDJDQ ORV UH�
TXLVLWRV GHO RWUR� 3RU HMHPSOR� OD PRGLILFDFLyQ GH VRIWZDUH JHQpULFR SDUD TXH IXQ�
FLRQH VREUH QXHVWUDV HVWUXFWXUDV GH GDWRV FRQFUHWDV HV XQD IRUPD GH PDSSLQJ LPSOtFL�
WR� (Q JHQHUDO� FRQVLVWHQ HQ FXDOTXLHU PRGLILFDFLyQ R SDUWLFXODUL]DFLyQ GH XQ HOH�
PHQWR TXH H[LVWD SUHYLDPHQWH� (Q QXHVWUD FRQVLGHUDFLyQ GLFRWyPLFD GH PRGHOR GH
FRQRFLPLHQWR \ PpWRGR GH UHVROXFLyQ� FXDOTXLHUD GH ORV GRV FRPSRQHQWHV SRGUtD VHU
DGDSWDGR� HO PRGHOR GH FRQRFLPLHQWR SDUD TXH VDWLVIDJD ODV QHFHVLGDGHV GHO PpWRGR
R HO PpWRGR SDUD TXH KDJD UHIHUHQFLD D ORV WpUPLQRV GHO PRGHOR GHO GRPLQLR�

/D SULQFLSDO YHQWDMD GH HVWD DSUR[LPDFLyQ HV VX VLPSOLFLGDG FRQFHSWXDO� DXQTXH WLHQH
SUREOHPDV SULQFLSDOPHQWH UHVSHFWR DO PDQWHQLPLHQWR� GHELGR D TXH ORV FRPSRQHQ�
WHV UHVXOWDQWHV VRQ HVSHFtILFRV GH OD DSOLFDFLyQ FRQFUHWD� &DGD YH] TXH VH UHXWLOL]D XQ
FLHUWR FRPSRQHQWH VH SURGXFH XQD YHUVLyQ GLVWLQWD GH OD LPSOHPHQWDFLyQ GHO PpWRGR
R GHO PRGHOR GHO GRPLQLR� FDGD XQD GH ODV FXDOHV WLHQH TXH PDQWHQHUVH GH IRUPD LQ�
GHSHQGLHQWH� 2WUR SUREOHPD SXHGH GHEHUVH D TXH OD HVSHFLDOL]DFLyQ GH FRPSRQHQWHV
LQWURGX]FD HUURUHV \D TXH ODV PRGLILFDFLRQHV QRUPDOPHQWH VH UHDOL]DQ DG KRF \ QR XWL�
OL]DQ EXHQRV SULQFLSLRV PHWRGROyJLFRV�

• /RV PDSSLQJV SURFHGLPHQWDOHV FRQVLVWHQ HQ FyGLJR GH WUDGXFFLyQ TXH FRQYLHUWH ODV LQV�
WDQFLDV GHO PRGHOR GHO GRPLQLR D ORV WLSRV UHTXHULGRV SRU HO PpWRGR GH UHVROXFLyQ�
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(O FyGLJR LQFOX\H FRQRFLPLHQWR VREUH TXp LQVWDQFLDV GHO GRPLQLR GHEH KDFHU FRUUHV�
SRQGHU FRQ TXp UHTXLVLWRV GHO PpWRGR�

/D SULQFLSDO YHQWDMD GH HVWD DSUR[LPDFLyQ HV VX FDUiFWHU SURFHGLPHQWDO TXH OD KDFH
GLUHFWD� HILFLHQWH HQ HMHFXFLyQ \ QR PRGLILFD QLQJXQR GH ORV FRPSRQHQWHV RULJLQDOHV�
(QWUH ODV GHVYHQWDMDV VH HQFXHQWUD TXH ORV PyGXORV GH WUDGXFFLyQ VRQ HVSHFtILFRV GH
OD DSOLFDFLyQ� GH OD WDUHD� GHO PpWRGR \ GHO PRGHOR GHO GRPLQLR \ UHVXOWD PX\ GLItFLO
VX UHXWLOL]DFLyQ SRVWHULRU� $GHPiV� HO FyGLJR SXHGH QR UHVXOWDU FRPSUHQVLEOH SDUD ORV
H[SHUWRV GHO GRPLQLR \ SURGXFH SUREOHPDV GH PDQWHQLPLHQWR LJXDO TXH RWUR WLSR GH
FyGLJR�

• /RV PDSSLQJV GHFODUDWLYRV FRQVWLWX\HQ XQ PpWRGR GHVFULSWLYR SDUD GHILQLU ODV FRQYHU�
VLRQHV HQWUH HQWLGDGHV GH ODV FRPSRQHQWHV >*HQQDUL HW DO� ��@� &RQVLVWHQ HQ GRV Py�
GXORV� XQ FRQMXQWR GH UHODFLRQHV GH PDSSLQJ \ XQ LQWpUSUHWH SDUD HOODV� /DV UHODFLRQHV
GH PDSSLQJ VRQ HVSHFLILFDFLRQHV H[SOtFLWDV TXH GHILQHQ ODV GLVWLQWDV FRQYHUVLRQHV TXH
SXHGHQ OOHYDUVH D FDER SDUD WUDGXFLU REMHWRV HQWUH HO PRGHOR GH FRQRFLPLHQWR \ HO
PpWRGR� (O LQWpUSUHWH DQDOL]D ODV GHFODUDFLRQHV GH ODV UHODFLRQHV \ UHDOL]D OD FRQYHU�
VLyQ HQ WLHPSR GH HMHFXFLyQ TXH SURSRUFLRQD ODV HQWUDGDV DO PpWRGR�

8QD YHQWDMD HV TXH OD LPSOHPHQWDFLyQ GHO LQWpUSUHWH HV JHQpULFD \ UHXWLOL]DEOH SDUD
RWUDV DSOLFDFLRQHV� $GHPiV� HO FDUiFWHU GHFODUDWLYR GH ODV UHODFLRQHV SHUPLWH VHSDUDU
HQWUH HO TXp GH OD WUDQVIRUPDFLyQ \ HO FyPR TXH HVWi RFXOWR HQ HO LQWpUSUHWH� OR TXH
SHUPLWH PD\RU FODULGDG HQ ODV GHVFULSFLRQHV GHO GLVHxDGRU�

(Q QXHVWUR VLVWHPD� FRPR GHWDOODUHPRV HQ HO FDStWXOR VLJXLHQWH� OD EDVH IRUPDO GH ORV PDS�
SLQJV HQWUH HO PRGHOR GH FRQRFLPLHQWR \ ORV 360V HV HO PHFDQLVPR GH FODVLILFDFLyQ VHPiQWLFD
GHO VLVWHPD GH '/V \ HO XVR GH XQD WHUPLQRORJtD HVSHFtILFD GH &%5 TXH VH XVD GH IRUPD FRQ�
VHQVXDGD HQWUH ORV PpWRGRV \ HO GRPLQLR� 'HVFULELUHPRV FyPR HO SURSLR OHQJXDMH GH GHVFULS�
FLyQ GH PpWRGRV� HO XVR GH OD FODVLILFDFLyQ \ GH OD WHUPLQRORJtD HVSHFLDOL]DGD VREUH &%5 LQ�
FOXLGD HQ &%52QWR KDFH TXH HO SURFHVR GH PDSSLQJ HQWUH GRPLQLR \ PpWRGRV UHVXOWH XQ SUR�
FHVR LQWXLWLYR \ VLPSOH� 1XHVWUD DSUR[LPDFLyQ VH UHODFLRQD FRQ XQR GH ORV WLSRV GH DGDSWDGR�
UHV SURSXHVWRV HQ 830/� ORV SXHQWHV� \ HQ FRQFUHWR ORV TXH PRGHODQ H[SOtFLWDPHQWH OD UHOD�
FLyQ HQWUH HO GRPLQLR \ ORV 360V�

5. Formalismos de representación de 
conocimiento: las Lógicas Descriptivas 

6HD FXDO VHD HO WLSR GH FRQRFLPLHQWR XWLOL]DGR HQ XQ .%6� \ HQ SDUWLFXODU HO FRQRFLPLHQWR GH
ODV RQWRORJtDV� WLHQH TXH VHU UHSUHVHQWDGR XWLOL]DQGR DOJ~Q IRUPDOLVPR TXH SHUPLWD VX PDQL�
SXODFLyQ� $ OR ODUJR GH ORV DxRV� VH KDQ GHILQLGR \ XWLOL]DGR GLYHUVRV IRUPDOLVPRV GH UHSUH�
VHQWDFLyQ GH FRQRFLPLHQWR >5LFK	.QLJKW��@� OD OyJLFD GH SUHGLFDGRV� ODV UHJODV� ODV HVWUXFWX�
UDV GpELOHV GH UDQXUD \ UHOOHQR �VORW DQG ILOOHU� FRPR ODV UHGHV VHPiQWLFDV \ ORV VLVWHPDV GH PDU�
FRV� \ ODV HVWUXFWXUDV IXHUWHV GH UDQXUD \ UHOOHQR FRPR ORV JXLRQHV \ ODV HVWUXFWXUDV GH GHSHQ�
GHQFLD FRQFHSWXDO� 1XHVWUD LQYHVWLJDFLyQ HQ ORV ~OWLPRV DxRV VH KD FHQWUDGR HQ HO XVR GH ODV
OyJLFDV GHVFULSWLYDV FRPR XQ IRUPDOLVPR ELHQ IXQGDPHQWDGR WHyULFDPHQWH \ HQ ODV YHQWDMDV
TXH VXV PHFDQLVPRV GH UD]RQDPLHQWR VHPiQWLFR UHSRUWDQ D ORV VLVWHPDV .,�&%5� HQ FRQFUH�
WR D VLVWHPDV TXH UHTXLHUHQ XQD HVWUXFWXUD FRPSOHMD GH UHSUHVHQWDFLyQ GH FDVRV \ SURFHVRV
VRILVWLFDGRV GH UD]RQDPLHQWR >*yPH] HW DO� ��@ >*RQ]iOH] HW DO� ��E@ >'tD]	*RQ]iOH]��D@
>'tD]	*RQ]iOH]��E@�
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$XQTXH ORV VLVWHPDV GH PDUFRV FRQVWLWX\HQ XQ IRUPDOLVPR PX\ KDELWXDO SDUD OD
UHSUHVHQWDFLyQ HVWUXFWXUDGD GH FRQRFLPLHQWR� XQD GH VXV PD\RUHV OLPLWDFLRQHV HV OD IDOWD GH
XQD EDVH IRUPDO TXH GHILQD OD VHPiQWLFD GHO FRQRFLPLHQWR UHSUHVHQWDGR� 5HFRJLHQGR ODV
LGHDV EiVLFDV GH HVWH IRUPDOLVPR H LQWHQWDQGR VROYHQWDU HVD FDUHQFLD GH EDVH IRUPDO QDFHQ ODV
/yJLFDV 'HVFULSWLYDV� $Vt SXHV� ODV '/V� WDPELpQ GHQRPLQDGDV OyJLFDV WHUPLQROyJLFDV R VLVWHPDV
WHUPLQROyJLFRV GH UHSUHVHQWDFLyQ FRQVWLWX\HQ XQ OHQJXDMH GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR
TXH LQFRUSRUD PHFDQLVPRV FDSDFHV GH UD]RQDU FRQ OD LQIRUPDFLyQ UHSUHVHQWDGD� /DV VLJXLHQ�
WHV FDUDFWHUtVWLFDV UHVXPHQ VXV LGHDV EiVLFDV�

• (QIRTXH GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR ´FHQWUDGR HQ ORV REMHWRVµ TXH SHUPLWH
HO PRGHODGR GH XQ GRPLQLR GH DSOLFDFLyQ HQ WpUPLQRV GH ORV REMHWRV R LQGLYLGXRV�
VXV UHODFLRQHV \ ODV FODVHV GH REMHWRV �FRQFHSWRV��

– /RV FRQFHSWRV VRQ GHVFULSFLRQHV GH FODVHV GH LQGLYLGXRV FRQ ODV TXH HV SRVLEOH UD�
]RQDU� /RV FRQFHSWRV FRUUHVSRQGHQ D SUHGLFDGRV GH XQ DUJXPHQWR TXH SXHGHQ VHU
DSOLFDGRV D XQ LQGLYLGXR \ TXH VH GHVFULEHQ XVDQGR XQ FRQMXQWR GH RSHUDGRUHV Oy�
JLFRV TXH GHSHQGH GH OD H[SUHVLYLGDG GH OD OyJLFD GHVFULSWLYD XWLOL]DGD� (Q HO $SDU�
WDGR ����� VH GHVFULEHQ YDULRV OHQJXDMHV FRQ GLVWLQWD H[SUHVLYLGDG�

– /DV UHODFLRQHV �R UROHV� VRQ WpUPLQRV IRUPDOHV VLPSOHV SDUD HVWDEOHFHU SURSLHGD�
GHV� /DV UHODFLRQHV FRUUHVSRQGHQ D SUHGLFDGRV GH YDULRV DUJXPHQWRV TXH VH XWLOL�
]DQ SDUD UHODFLRQDU LQGLYLGXRV�

– /RV LQGLYLGXRV VRQ FRQVWUXFFLRQHV VLPSOHV TXH UHSUHVHQWDQ GLUHFWDPHQWH D ORV RE�
MHWRV GHO GRPLQLR� /DV SURSLHGDGHV GH ORV LQGLYLGXRV VH HVWDEOHFHQ PHGLDQWH DVHU�
WRV TXH LQGLFDQ TXH VDWLVIDFHQ FLHUWRV FRQFHSWRV \ TXH VH UHODFLRQDQ FRQ RWURV LQ�
GLYLGXRV�

• 'HILQLFLyQ GH XQ OHQJXDMH GH GHVFULSFLyQ FRQ XQD VHPiQWLFD ELHQ GHILQLGD EDVDGD HQ
OD OyJLFD GH SUHGLFDGRV GH SULPHU RUGHQ� (VWD FDUDFWHUtVWLFD HV OR TXH GLIHUHQFLD D ODV
'/V GH RWUDV UHSUHVHQWDFLRQHV FHQWUDGDV HQ ORV REMHWRV� 5HDOPHQWH� ODV '/V VRQ OD
EDVH HQ OD TXH VH IXQGDPHQWDQ RWURV IRUPDOLVPRV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQ�
WR EDVDGRV HQ REMHWRV >&DOYDQHVH HW DO� ��@�

• $ GLIHUHQFLD GH RWURV OHQJXDMHV EDVDGRV HQ REMHWRV� FXDQGR VH XWLOL]DQ '/V VH SXH�
GHQ HVSHFLILFDU� DGHPiV GH ODV FRQGLFLRQHV QHFHVDULDV TXH GHEHQ VDWLVIDFHU ORV REMH�
WRV GH XQD FODVH� ODV FRQGLFLRQHV VXILFLHQWHV TXH GHEH FXPSOLU HO REMHWR SDUD SHUWHQH�
FHU D HVWD FODVH� (VWD FDUDFWHUtVWLFD LQWURGXFH OD SRVLELOLGDG WDQWR GH FODVLILFDU DXWRPi�
WLFDPHQWH ORV REMHWRV HQ WRUQR D ODV FODVHV D ODV TXH SHUWHQHFHQ �UHFRQRFLPLHQWR GH
LQVWDQFLDV�� FRPR GH RUJDQL]DU DXWRPiWLFDPHQWH ODV FODVHV HQ XQD MHUDUTXtD GH VXE�
VXQFLyQ� \D TXH OD GHILQLFLyQ GH XQD FODVH SHUPLWH LQIHULU VL HV VXEVXPLGD� VXEVXPH R
HV HTXLYDOHQWH D RWUD FODVH� /RV PHFDQLVPRV GH UD]RQDPLHQWR −GHGXFFLRQHV OyJLFDV−
VREUH ODV GHVFULSFLRQHV GH FRQFHSWRV \ UHODFLRQHV VH SXHGHQ FODVLILFDU HQ�

– 'HGXFFLRQHV TXH FRPSOHWDQ �DxDGHQ UHVWULFFLRQHV D� ODV GHVFULSFLRQHV GH ORV FRQ�
FHSWRV \ ODV DVHUFLRQHV GH ORV LQGLYLGXRV� OD KHUHQFLD GH SURSLHGDGHV HQWUH FRQFHS�
WRV �UHODFLRQHV�� OD FRPSOHFLyQ GH LQVWDQFLDV� OD FRPELQDFLyQ GH UHVWULFFLRQHV VREUH
FRQFHSWRV �UHODFLRQHV� H LQGLYLGXRV� OD SURSDJDFLyQ GH ODV FRQVHFXHQFLDV GH ORV
DVHUWRV� \ OD GHWHFFLyQ GH LQFRQVLVWHQFLDV�

– 'HGXFFLRQHV OyJLFDV TXH SHUPLWHQ HQFRQWUDU OD XELFDFLyQ DGHFXDGD GH FRQFHSWRV H
LQGLYLGXRV GHQWUR GHO FRQMXQWR GHO FRQRFLPLHQWR UHSUHVHQWDGR� (V GHFLU� OD FODVLIL�
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FDFLyQ GH FRQFHSWRV HQ XQD MHUDUTXtD GH FRQFHSWRV� \ HO UHFRQRFLPLHQWR DXWRPiWL�
FR GH ORV FRQFHSWRV GH ORV TXH HV LQVWDQFLD XQ LQGLYLGXR GDGR�

(O DSDUWDGR VLJXLHQWH LQWURGXFH DOJXQRV FRQFHSWRV EiVLFRV JHQHUDOHV GH ODV '/V� (O $SDU�
WDGR ��� SUHVHQWD GLVWLQWRV OHQJXDMHV GH '/V SUHVWDQGR HVSHFLDO DWHQFLyQ D VX VLQWD[LV EiVLFD \
VHPiQWLFD� (O $SDUWDGR ��� VH HQFDUJD GH ORV PHFDQLVPRV GH UD]RQDPLHQWR DVRFLDGRV D ODV
'/V \ HO $SDUWDGR ��� KDFH XQ UHSDVR GH OD HYROXFLyQ GH OD LQYHVWLJDFLyQ HQ '/V� GHVFULELHQ�
GR ODV OtQHDV DFWXDOHV GH LQYHVWLJDFLyQ \ KDFLHQGR KLQFDSLp HQ ORV DVSHFWRV TXH GHWHUPLQDQ VX
DSOLFDELOLGDG HQ GLVWLQWRV iPELWRV� (O $SpQGLFH $ UHFRJH DOJXQDV FDUDFWHUtVWLFDV FRQFUHWDV \ OD
VLQWD[LV GH /220� HO VLVWHPD GH '/V TXH KHPRV XWLOL]DGR HQ QXHVWUR WUDEDMR�

5.1 Conceptos básicos 
(Q XQD WtSLFD MHUDUTXtD GH FODVHV FRQ KHUHQFLD VH UHSUHVHQWDQ QRGRV SDUD FDUDFWHUL]DU ORV
FRQFHSWRV� HV GHFLU� ODV FODVHV GH LQGLYLGXRV� \ HQODFHV HQWUH QRGRV SDUD FDUDFWHUL]DU ODV UHOD�
FLRQHV HQWUH ODV FODVHV �)LJXUD ����� /RV FRQFHSWRV SXHGHQ WHQHU SURSLHGDGHV VLPSOHV OODPD�
GDV DWULEXWRV �QR VH PXHVWUDQ HQ OD ILJXUD�� 'H PRPHQWR REYLDUHPRV ORV GHWDOOHV VREUH ORV
LQGLYLGXRV FRQFUHWRV GH HVWDV FODVHV� /D HVWUXFWXUD GH ILJXUD PXHVWUD XQ HMHPSOR VHQFLOOR SDUD
UHSUHVHQWDU FRQRFLPLHQWR VREUH SHUVRQDV� SDGUHV H KLMRV� D WUDYpV GH ODV UHODFLRQHV GH JHQHUD�
OLGDG HQWUH ORV FRQFHSWRV� FRP~QPHQWH FRQRFLGDV FRPR UHODFLRQHV �HV XQ�� 3RU HMHPSOR� HO
HQODFH HQWUH 0DGUH \ 3URJHQLWRU HQ OD ILJXUD UHSUHVHQWD TXH �ODV PDGUHV VRQ SURJHQLWRUHV��
$GHPiV GH ODV UHODFLRQHV �HV XQ� XQD FDUDFWHUtVWLFD GH ODV '/V HV VX FDSDFLGDG SDUD UHSUH�

VHQWDU RWURV WLSRV GH UHODFLRQHV� (Q HO HMHPSOR GH OD ILJXUD� HO FRQFHSWR 3DGUH WLHQH XQD SUR�
SLHGDG TXH VH UHSUHVHQWD PHGLDQWH XQ HQODFH GHVGH HO FRQFHSWR FRQ HO QRPEUH WLHQHBKLMR�
(VWH WLSR GH SURSLHGDGHV VH OODPDQ UROHV� UHODFLRQHV R DWULEXWRV UHODFLRQDOHV �YV� VLPSOHV�� (O
UROH WLHQHBKLMR WLHQH XQD UHVWULFFLyQ GH YDORU� GHQRWDGD SRU OD HWLTXHWD YU� TXH VLJQLILFD XQD
OLPLWDFLyQ HQ HO UDQJR GH ORV WLSRV GH REMHWRV TXH SXHGHQ UHOOHQDU HVWH UROH� $GHPiV� HO UROH
WLHQH XQD UHVWULFFLyQ GH FDUGLQDOLGDG ���QLO� HQ OD TXH HO SULPHU Q~PHUR UHSUHVHQWD OD FRWD
LQIHULRU GHO Q~PHUR GH KLMRV \ HO VHJXQGR HOHPHQWR HV OD FRWD VXSHULRU TXH QR HVWi OLPLWDGD�
/D UHSUHVHQWDFLyQ GHO FRQFHSWR 3URJHQLWRU HQ OD ILJXUD VH SXHGH OHHU FRPR� �XQ SURJHQLWRU HV
XQD SHUVRQD TXH WLHQH DO PHQRV XQ KLMR \ WRGRV VXV KLMRV VRQ SHUVRQDV��
/D UHODFLyQ �HV XQ� GHILQH XQD MHUDUTXtD VREUH ORV FRQFHSWRV \ SURSRUFLRQD OD EDVH SDUD OD

KHUHQFLD GH SURSLHGDGHV� XQ FRQFHSWR PiV HVSHFtILFR TXH RWUR KHUHGD ODV SURSLHGDGHV GHO

Persona

Fém ina Progenitor

M ujer

M adre

YU WLHQHBKLMR ���QLO�

Figura 3-4. Un ejemplo de representación de conocimiento 
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PiV JHQHUDO� (O FRQFHSWR 0DGUH KHUHGD HO UROH WLHQHBKLMR −\ VXV UHVWULFFLRQHV− GH VX VXSHU�
FRQFHSWR 3URJHQLWRU� $GHPiV GH ORV DWULEXWRV UHODFLRQDOHV WDPELpQ VH KHUHGDQ ODV SURSLHGD�
GHV UHSUHVHQWDGDV SRU DWULEXWRV VLPSOHV� SRU HMHPSOR VL XQD 3HUVRQD WLHQH XQ DWULEXWR HGDG�
HQWRQFHV XQD 0DGUH WDPELpQ WHQGUi XQ DWULEXWR HGDG �SRUTXH WDPELpQ HV XQD SHUVRQD��
/DV LGHDV DQWHULRUHV KDQ VLGR DSOLFDGDV HQ QXPHURVRV VLVWHPDV GH UHSUHVHQWDFLyQ� FRPR

ODV UHGHV VHPiQWLFDV� ORV VLVWHPDV GH PDUFRV� ORV JXLRQHV� ODV HVWUXFWXUDV GH GHSHQGHQFLD
FRQFHSWXDO R ORV OHQJXDMHV GH SURJUDPDFLyQ RULHQWDGRV D REMHWRV� 'H VX H[WHQVR XVR VXUJLy OD
QHFHVLGDG GH FDUDFWHUL]DU GH IRUPD SUHFLVD HO VLJQLILFDGR GH ODV HVWUXFWXUDV XWLOL]DGDV SDUD OD
UHSUHVHQWDFLyQ DVt FRPR GH ODV LQIHUHQFLDV TXH VH SXHGHQ GHULYDU GH HVWDV HVWUXFWXUDV� 3DUD
HOOR VH GHILQH XQ OHQJXDMH SDUD ORV HOHPHQWRV GH OD HVWUXFWXUD MXQWR FRQ XQD LQWHUSUHWDFLyQ
DGHFXDGD SDUD ORV FRQVWUXFWRUHV GHO OHQJXDMH�

3DUD OD VLQWD[LV XWLOL]DUHPRV XQ OHQJXDMH DEVWUDFWR� VLPLODU D RWURV IRUPDOLVPRV OyJLFRV� \
GRV DOIDEHWRV GLVMXQWRV GH VtPERORV TXH VH XWLOL]DUiQ SDUD GHQRWDU D ORV FRQFHSWRV DWyPLFRV �&1��
UHSUHVHQWDGRV SRU VtPERORV GH SUHGLFDGR XQDULR� \ D ORV UROHV DWyPLFRV �51�� UHSUHVHQWDGRV SRU
VtPERORV GH SUHGLFDGR ELQDULRV \ TXH VH XWLOL]DQ SDUD H[SUHVDU UHODFLRQHV HQWUH FRQFHSWRV�
/RV WpUPLQRV VH FRQVWUX\HQ D SDUWLU GH ORV VtPERORV EiVLFRV XWLOL]DQGR GLVWLQWRV WLSRV GH
FRQVWUXFWRUHV TXH YDUtDQ GHSHQGLHQGR GH OD /yJLFD 'HVFULSWLYD FRQFUHWD� 3RU HMHPSOR� OD
LQWHUVHFFLyQ GH FRQFHSWRV� TXH VH GHQRWD FRPR �& ∩ '� R FRPR �DQG & '�� UHVWULQJH HO FRQ�
MXQWR GH LQGLYLGXRV D FRQVLGHUDU D DTXHOORV TXH SHUWHQH]FDQ WDQWR D & FRPR D '� (Q OD VLQ�
WD[LV GH '/V� ODV H[SUHVLRQHV TXH GHQRWDQ FRQFHSWRV QR WLHQHQ YDULDEOHV� 'H KHFKR� XQD
H[SUHVLyQ GH FRQFHSWR GHQRWD HO FRQMXQWR GH WRGRV ORV LQGLYLGXRV TXH VDWLVIDFHQ ODV SURSLH�
GDGHV HVSHFLILFDGDV HQ OD H[SUHVLyQ� $Vt� & ∩ ' SXHGH YHUVH FRPR OD VHQWHQFLD HQ OyJLFD GH
SULPHU RUGHQ� &�[� ∧ '�[�� GRQGH OD YDULDEOH [ WRPD YDORUHV HQ HO FRQMXQWR GH LQGLYLGXRV HQ
HO GRPLQLR GH LQWHUSUHWDFLyQ \ &�[� VH KDFH FLHUWR SDUD WRGRV ORV LQGLYLGXRV TXH SHUWHQHFHQ DO
FRQFHSWR &�
/DV '/V WDPELpQ VH FDUDFWHUL]DQ SRU FLHUWRV FRQVWUXFWRUHV SDUD HVWDEOHFHU UHODFLRQHV HQWUH

ORV FRQFHSWRV� /DV PiV EiVLFDV VRQ ODV UHVWULFFLRQHV GH YDORU� HVFULWDV ∀5�&� TXH UHTXLHUHQ TXH
WRGRV ORV LQGLYLGXRV TXH HVWiQ HQ UHODFLyQ 5 FRQ XQ LQGLYLGXR GHO FRQFHSWR TXH HVWDPRV
GHVFULELHQGR� SHUWHQHFHQ DO FRQFHSWR &�
5HVSHFWR D OD VHPiQWLFD XWLOL]DUHPRV XQD LQWHUSUHWDFLyQ HQ OD TXH ORV FRQFHSWRV VH LQWHU�

SUHWDQ FRPR FRQMXQWRV GH LQGLYLGXRV \ ODV UHODFLRQHV VH LQWHUSUHWDQ FRPR FRQMXQWRV GH SDUHV
GH LQGLYLGXRV� (O GRPLQLR GH LQWHUSUHWDFLyQ SXHGH VHU FXDOTXLHUD \ SXHGH VHU LQILQLWR� /RV
FRQFHSWRV DWyPLFRV VH LQWHUSUHWDQ FRPR VXEFRQMXQWRV GHO GRPLQLR GH LQWHUSUHWDFLyQ \ OD
VHPiQWLFD GH ORV GLVWLQWRV FRQVWUXFWRUHV VH HVSHFLILFD SDUD FDGD XQR GH HOORV� 3RU HMHPSOR� HO
FRQFHSWR �& ∩ '� HV HO FRQMXQWR GH LQGLYLGXRV TXH VH REWLHQH GH OD LQWHUVHFFLyQ GH ORV FRQ�
MXQWRV GH LQGLYLGXRV GHQRWDGRV SRU & \ SRU '� 'H OD PLVPD IRUPD OD LQWHUSUHWDFLyQ GH ∀5�&
HV HO FRQMXQWR GH LQGLYLGXRV TXH HVWiQ HQ UHODFLyQ 5 FRQ LQGLYLGXRV TXH SHUWHQHFHQ DO FRQ�
MXQWR GHQRWDGR SRU HO FRQFHSWR &�
(Q HO HMHPSOR� VXSRQJDPRV TXH 3HUVRQD� +RPEUH \ 0XMHU VRQ FRQFHSWRV DWyPLFRV \ TXH

WLHQHBKLMR \ WLHQHBSDULHQWHBIHPHQLQR VRQ UROHV DWyPLFRV� 8VDQGR ORV RSHUDGRUHV GH
LQWHUVHFFLyQ� XQLyQ \ QHJDFLyQ GH FRQFHSWRV� LQWHUSUHWDGRV FRPR RSHUDFLRQHV VREUH FRQMXQ�
WRV� SRGHPRV GHVFULELU ORV FRQFHSWRV �SHUVRQDV TXH QR VRQ PXMHUHV� \ �LQGLYLGXRV TXH VRQ KRPEUHV R
PXMHUHV� PHGLDQWH ODV H[SUHVLRQHV 3HUVRQD ∩ ¬ 0XMHU \ 0XMHU ∪ +RPEUH� UHVSHFWLYDPHQWH�
1RUPDOPHQWH VH XWLOL]D OD WHUPLQRORJtD OyJLFD \ QR OD GH FRQMXQWRV� HV GHFLU� QRV UHIHULUHPRV
D OD FRQMXQFLyQ� GLV\XQFLyQ \ QHJDFLyQ GH FRQFHSWRV�

(QWUH ODV UHVWULFFLRQHV GH FDUGLQDOLGDG HQ ORV UROHV� OD PD\RUtD GH ODV '/V SURSRUFLRQDQ FXDQWL�
ILFDFLRQHV \ UHVWULFFLRQHV GH YDORU DVRFLDGDV� TXH SHUPLWHQ SRU HMHPSOR OD GHVFULSFLyQ GHO
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FRQFHSWR �LQGLYLGXRV TXH WLHQHQ XQD KLMD� FRPR ∃WLHQHBKLMR�)pPLQD� \ HO FRQFHSWR �LQGLYLGXRV
TXH VyOR WLHQHQ KLMDV �\ QR KLMRV�� FRPR ∀WLHQHBKLMR�)pPLQD� /RV LQGLYLGXRV TXH SHUWHQHFHQ DO
FRQFHSWR )pPLQD VRQ ORV UHOOHQRV GHO UROH WLHQHBKLMR�
/DV UHVWULFFLRQHV GH FDUGLQDOLGDG SHUPLWHQ FDUDFWHUL]DU ODV UHODFLRQHV HQWUH ORV FRQFHSWRV�

'H KHFKR HO UROH HQWUH 3URJHQLWRU \ 3HUVRQD GH OD ILJXUD SXHGH H[SUHVDUVH FRPR� ∃WLH�
QHBKLMR�3HUVRQD ∩ ∀WLHQHBKLMR�3HUVRQD� (VWD H[SUHVLyQ FDUDFWHUL]D DO FRQFHSWR 3URJH�
QLWRU FRPR HO FRQMXQWR GH LQGLYLGXRV TXH WLHQHQ DO PHQRV XQ UHOOHQR GHO UROH WLHQHBKLMR
TXH SHUWHQHFH DO FRQFHSWR 3HUVRQD� (V PiV� WRGRV ORV UHOOHQRV GHO UROH WLHQHBKLMR SHUWHQH�
FHQ DO FRQFHSWR 3HUVRQD�
6H SXHGH REVHUYDU TXH HQ ODV UHVWULFFLRQHV GH FXDQWLILFDFLyQ QR KD\ XQD PHQFLyQ H[SOtFLWD

GH OD YDULDEOH TXH VH FXDQWLILFD� /D VHQWHQFLD HTXLYDOHQWH HO OyJLFD GH SULPHU RUGHQ HV
∀\�5�[�\� ⊃ &�\�� VLHQGR [ XQD YDULDEOH OLEUH FX\R UDQJR HV HO GRPLQLR GH LQWHUSUHWDFLyQ�

2WUR WLSR LPSRUWDQWH GH UHVWULFFLRQHV HQ ORV UROHV VRQ ODV UHVWULFFLRQHV GH FDUGLQDOLGDG
QXPpULFDV� TXH UHVWULQJHQ OD FDUGLQDOLGDG GH ORV FRQMXQWRV GH UHOOHQRV GH ORV UROHV� 3RU HMHP�
SOR� HO FRQFHSWR GH ORV �LQGLYLGXRV TXH WLHQHQ DO PHQRV WUHV KLMRV R KLMDV \ DO PHQRV GRV SDULHQWHV IHPHQL�
QDV� VH H[SUHVD FRPR� �≥� WLHQHBKLMR� ∩ �≤� WLHQHBSDULHQWHBIHPHQLQR��
'HVSXpV GH OD PRWLYDFLyQ GH ODV LGHDV EiVLFDV� HO VLJXLHQWH DSDUWDGR VH HQFDUJD GH XQD

GHVFULSFLyQ PiV GHWDOODGD GH ORV FRQVWUXFWRUHV DVRFLDGRV D GLVWLQWRV OHQJXDMHV GH '/V�

5.2 Lenguajes de descripción 
'H OD LQWURGXFFLyQ DQWHULRU SRGHPRV GHVWDFDU ORV WUHV SXQWRV VLJXLHQWHV TXH UHVXPHQ ODV
LGHDV EiVLFDV GH ODV '/V�

• /RV EORTXHV FRQVWUXFWLYRV EiVLFRV VRQ ORV FRQFHSWRV DWyPLFRV �SUHGLFDGRV XQDULRV��
UROHV DWyPLFRV �SUHGLFDGRV ELQDULRV� H LQGLYLGXRV �FRQVWDQWHV��

• /D FDSDFLGDG H[SUHVLYD GHO OHQJXDMH −OD OyJLFD GHVFULSWLYD− HVWi UHVWULQJLGD DO XVR GH
XQ FRQMXQWR GH FRQVWUXFWRUHV SDUD FRQVWUXLU FRQFHSWRV \ UROHV FRPSOHMRV�

• /RV PHFDQLVPRV GH UD]RQDPLHQWR SHUPLWHQ LQIHULU FRQRFLPLHQWR LPSOtFLWR D SDUWLU
GHO FRQRFLPLHQWR H[SOtFLWDPHQWH UHSUHVHQWDGR�

'H ORV PHFDQLVPRV GH UD]RQDPLHQWR QRV RFXSDPRV HQ HO $SDUWDGR ���� (Q HVWH DSDUWDGR
QRV FHQWUDPRV HQ ORV GRV SULPHURV SXQWRV� KDFLHQGR KLQFDSLp HQ HO VHJXQGR SDUD GHILQLU
GLVWLQWDV '/V EDVDGDV HQ HO XVR GH GLVWLQWRV FRQMXQWRV GH FRQVWUXFWRUHV�
(Q XQD EDVH GH FRQRFLPLHQWR UHSUHVHQWDGD HQ XQD '/ VH GLVWLQJXHQ GRV FRPSRQHQWHV

�)LJXUD ����� OD FRPSRQHQWH WHUPLQROyJLFD �7%R[� FRQWLHQH FRQRFLPLHQWR VREUH OD WHUPLQR�
ORJtD R YRFDEXODULR GH XQ GRPLQLR \ OD FRPSRQHQHWH DVHUWLYD �$%R[� TXH FRQWLHQH DVHUWRV
VREUH ORV LQGLYLGXRV GHO GRPLQLR XVDQGR HO YRFDEXODULR GH OD 7%R[� (O FRQRFLPLHQWR WHUPL�
QROyJLFR FRUUHVSRQGH D ODV GHVFULSFLRQHV GH ODV SURSLHGDGHV JHQHUDOHV GH ORV WpUPLQRV� FRQ�
FHSWRV \ UHODFLRQHV� PLHQWUDV TXH HO FRQRFLPLHQWR DVHUWLYR GD FXHQWD GH OD LQIRUPDFLyQ DFHUFD
GH ORV LQGLYLGXRV FRQFUHWRV �LQVWDQFLDV GH ORV FRQFHSWRV� GHO XQLYHUVR GH GLVFXUVR� (O FRQR�
FLPLHQWR WHUPLQROyJLFR �R LQWHQVLRQDO� VH FRQVLGHUD PiV R PHQRV HVWDEOH HQ HO WLHPSR� PLHQ�
WUDV TXH HO FRQRFLPLHQWR DVHUWLYR �R H[WHQVLRQDO� HV FRQWLQJHQWH \ VXMHWR D FDPELRV�

5.2.1 La componente terminológica 
/D FRPSRQHQWH WHUPLQROyJLFD �7%R[� FRQWLHQH ODV FODVHV GH LQGLYLGXRV� R FRQFHSWRV� \ ORV
UROHV �UHODFLRQHV ELQDULDV� TXH HV SRVLEOH HVWDEOHFHU HQWUH ORV LQGLYLGXRV� 'HELGR D OD QDWXUDOH�
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]D GH ODV UHODFLRQHV GH VXEVXQFLyQ HQWUH ORV FRQFHSWRV TXH FRQVWLWX\HQ OD WHUPLQRORJtD� OD
7%R[ WLHQH XQD HVWUXFWXUD UHWLFXODU EDVDGD HQ OD UHODFLyQ GH VXEVXQFLyQ �DXQTXH HVWD HVWUXF�
WXUD QR WLHQH TXH YHU FRQ OD LPSOHPHQWDFLyQ UHDO GH OD VXEVXQFLyQ��
$GHPiV GH ORV FRQFHSWRV \ UROHV DWyPLFRV� WRGRV ORV VLVWHPDV GH '/V SHUPLWHQ D VXV

XVXDULRV OD GHILQLFLyQ GH GHVFULSFLRQHV FRPSOHMDV GH FRQFHSWRV \ DOJXQRV VLVWHPDV WDPELpQ
GH UHODFLRQHV� $GHPiV VH SXHGHQ DVLJQDU QRPEUHV D HVWDV GHVFULSFLRQHV FRPSOHMDV� /D IRUPD
EiVLFD GH GHFODUDFLyQ GHQWUR GH OD 7%R[ HV OD GHILQLFLyQ FRQFHSWRV �UHODFLRQHV� FRPSOHMRV HQ
EDVH D RWURV FRQFHSWRV �UHODFLRQHV� TXH VH KD\DQ GHILQLGR SUHYLDPHQWH� 3RU HMHPSOR� HO FRQ�
FHSWR 0XMHU SXHGH GHILQLUVH FRPR �XQD SHUVRQD GH JpQHUR IHPHQLQR� HVFULELHQGR� 0XMHU ≡ 3HUVR�

QD ∩ )pPLQD�

/DV GHVFULSFLRQHV GH FRQFHSWRV \ UHODFLRQHV VH FRQVWUX\HQ PHGLDQWH HO OHQJXDMH WHUPLQR�
OyJLFR� &RPR \D KHPRV LQGLFDGR� ODV '/V SXHGHQ GLIHULU HQ OD H[SUHVLYLGDG GHO OHQJXDMH�
'HSHQGLHQGR GH ODV FRQVWUXFWRUDV LQFOXLGDV� HO OHQJXDMH VHUi PiV R PHQRV H[SUHVLYR�

(O OHQJXDMH PHQRV H[SUHVLYR GH WRGRV HV )/ �)UDPH /DQJXDJH� >'RQLQL HW DO� ��@ TXH VH
SXHGHQ H[WHQGHU DxDGLHQGR RWUDV FRQVWUXFWRUDV� (Q ORV VLJXLHQWHV DSDUWDGRV GHVFULELPRV
DOJXQRV OHQJXDMHV GH OD IDPLOLD $/ �$WWULEXWLYH /DQJXDJH�� OD SULPHUD H[WHQVLyQ GH )/ TXH
UHVXOWD GH LQWHUpV SUiFWLFR�

�������� �������	
�������������

/DV GHVFULSFLRQHV GH FRQFHSWRV HQ $/ VH IRUPDQ VHJ~Q ODV VLJXLHQWHV UHJODV VLQWiFWLFDV�
GRQGH XWLOL]DPRV ODV OHWUDV $ \ % SDUD ORV FRQFHSWRV DWyPLFRV� ODV OHWUDV 5 \ 6 SDUD ORV UROHV
DWyPLFRV \ ODV OHWUDV & \ ' SDUD ODV GHVFULSFLRQHV DUELWUDULDV GH FRQFHSWRV�

&� ' → $ _ FRQFHSWR DWyPLFR

⊥ _ FRQFHSWR ERWWRP

T _ FRQFHSWR XQLYHUVDO

¬$ _ QHJDFLyQ DWyPLFD

& ∩ ' _ LQWHUVHFFLyQ

B ase  d e con ocim ien to

7%R[ �WHUPLQRORJtD� HVTXHPD�
+RPEUH 3HUVRQD 0XMHU

$EXHOR +RPEUH WLHQHBKLMR�3URJHQLWRU
������������

≡ ∩ ¬
≡ ∩ ∃

$%R[ �LQGLYLGXRV� GDWRV�
+RPEUH �3HSH�
WLHQHBKLMR �3HSH� /XLV�
���������

��
��
��
�
�
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Figura 3-5. Arquitectura de un sistema de DLs 
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∀5� & _ UHVWULFFLyQ GH YDORU

∃5�T   FXDQWLILFDFLyQ H[LVWHQFLDO OLPLWDGD

6H REVHUYD TXH OD QHJDFLyQ VyOR VH SXHGH DSOLFDU D ORV FRQFHSWRV DWyPLFRV \ VROR HO FRQ�
FHSWR XQLYHUVDO SXHGH XWLOL]DUVH FRPR iPELWR GH OD FXDQWLILFDFLyQ H[LVWHQFLDO VREUH XQ UROH�
(O OHQJXDMH REWHQLGR DO HOLPLQDU OD QHJDFLyQ DWyPLFD HV )/ �

3RU HMHPSOR� VL VXSRQHPRV TXH 3HUVRQD \ )pPLQD VRQ FRQFHSWRV DWyPLFRV \ TXH WLH�

QHBKLMR HV XQ UROH DWyPLFR� ORV VLJXLHQWHV VRQ FRQFHSWRV YiOLGRV GHILQLGRV FRQ $/ � 3HUVR�
QD ∩ )pPLQD �SHUVRQDV GH JpQHUR IHPHQLQR�� 3HUVRQD ∩ ¬)pPLQD �SHUVRQDV TXH QR VRQ GH
JpQHUR IHPHQLQR�� 3HUVRQD ∩ ∃WLHQHBKLMR�T �SHUVRQDV TXH WLHQHQ XQ KLMR�� 3HUVRQD ∩
∀WLHQHBKLMR� )pPLQD �SHUVRQDV TXH WRGRV VXV KLMRV VRQ GH JpQHUR IHPHQLQR� HV GHFLU� TXH
VyOR WLHQHQ KLMDV�� 3HUVRQD ∩ ∀WLHQHBKLMR� T �SHUVRQDV VLQ KLMRV��

/D VLJXLHQWH WDEOD PXHVWUD OD VHPiQWLFD GHQRWDFLRQDO GH ODV GHVFULSFLRQHV� 3DUD HOOR VH XWL�
OL]D OD QRFLyQ GH LQWHUSUHWDFLyQ ,  � ∆, � y

, !� TXH HVWi IRUPDGD SRU XQ GRPLQLR �XQLYHUVR QR�
YDFtR� GH YDORUHV ∆,� \ XQD IXQFLyQ y

, TXH DVRFLD ODV GHVFULSFLRQHV GH FRQFHSWRV FRQ VXEFRQMXQ�
WRV GH HOHPHQWRV GHO GRPLQLR� \ ODV GHVFULSFLRQHV GH UHODFLRQHV FRQ FRQMXQWRV GH WXSODV GH HOHPHQ�
WRV GHO GRPLQLR� /D LQWHUSUHWDFLyQ GH XQ FRQFHSWR HV HO FRQMXQWR GH WRGRV ORV LQGLYLGXRV GHO GR�
PLQLR TXH VDWLVIDFHQ OD GHVFULSFLyQ GHO FRQFHSWR� /D LQWHUSUHWDFLyQ GH XQD UHODFLyQ HV HO FRQMXQWR
GH SDUHV GH LQGLYLGXRV UHODFLRQDGRV PHGLDQWH GLFKD UHODFLyQ�

T , ∆, �WRGRV ORV LQGLYLGXRV GHO GRPLQLR�

⊥ , ∅
$ , $, ⊆ ∆,

�¬$� , ∆, ? $,

�& ∩ '� , & , ∩ ' ,

�∀5� &� , ^D ∈ ∆, _ ∀E� �D�E�∈5 , → E ∈& , `
�∃5�T) , ^D ∈ ∆, _ ∃E� �D�E�∈5 , `

���������
��
����
�������	
�����	��������������

$ SDUWLU GHO OHQJXDMH $/ SRGHPRV REWHQHU OHQJXDMHV PiV H[SUHVLYRV DxDGLHQGR FRQVWUXFWR�
UHV DGLFLRQDOHV�

• /D XQLyQ GH FRQFHSWRV �UHSUHVHQWDGD SRU OD OHWUD 8 � VH HVFULEH FRPR & ∪ ' \ VH LQ�

WHUSUHWD FRPR� �& ∪ '� ,  & , ∪ ' ,

• /D FXDQWLILFDFLyQ H[LVWHQFLDO FRPSOHWD �UHSUHVHQWDGD SRU OD OHWUD ( � VH HVFULEH FRPR

∃5�C \ VH LQWHUSUHWD FRPR� �∃5�C) ,  ^D ∈ ∆, _ ∃E� �D�E�∈5 , ∧ E ∈ &`� /D
GLIHUHQFLD FRQ OD FXDQWLILFDFLyQ H[LVWHQFLDO OLPLWDGD ∃5�T HV TXH FXDOTXLHU FRQFHSWR
SXHGH DSDUHFHU HQ HO iPELWR GHO FXDQWLILFDGRU H[LVWHQFLDO�

• /DV FXDQWLILFDFLRQHV QXPpULFDV R GH FDUGLQDOLGDG �UHSUHVHQWDGDV SRU OD OHWUD 1 � VH HV�

FULEHQ FRPR ≥ Q�5 �UHVWULFFLyQ GH FDUGLQDOLGDG PtQLPD� \ ≤ Q�5 �UHVWULFFLyQ GH FDU�
GLQDOLGDG Pi[LPD�� GRQGH HO UDQJR GH Q VRQ ORV HQWHURV QR QHJDWLYRV� 6H LQWHUSUHWDQ
FRPR�

�≥ Q�5� ,  ^ D ∈ ∆, _ _^E_ �D�E�∈5 , `_ ≥ Q`

�≤ Q�5� ,  ^ D ∈ ∆, _ _^E_ �D�E�∈5 , `_ ≤ Q`
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GRQGH _ � _ UHSUHVHQWD OD FDUGLQDOLGDG GH XQ FRQMXQWR�

• /D QHJDFLyQ GH FRQFHSWRV DUELWUDULRV �UHSUHVHQWDGD SRU OD OHWUD & � VH HVFULEH FRPR

¬& \ VH LQWHUSUHWD FRPR� �¬&� , ∆, ? &,

&RQ ORV FRQVWUXFWRUHV DGLFLRQDOHV VH SRGUtD GHVFULELU� SRU HMHPSOR� HO FRQFHSWR� ´SHUVRQDV
TXH R ELHQ WLHQHQ FRPR PXFKR XQ KLMR R ELHQ WLHQHQ PiV GH WUHV KLMRV XQR GH ORV FXiOHV HV QLxDµ�

3HUVRQD∩�≥��WLHQHBKLMR ∪�≤ ��WLHQHBKLMR ∩ ∃WLHQHBKLMR�)pPLQD��

/D H[WHQVLyQ GHO OHQJXDMH $/ FRQ FXDOTXLHU VXEFRQMXQWR GH HVWRV FRQVWUXFWRUHV SURGXFH
XQ OHQJXDMH GH OD IDPLOLD $/ � 6H XVD HO FRQYHQLR GH GHQRWDU D ORV OHQJXDMHV SRU FXDOTXLHU
FDGHQD GH FDUDFWHUHV GH OD IRUPD� $/ >8 @ >( @ >1 @ >& @� GRQGH OD SUHVHQFLD GH XQD OHWUD
UHSUHVHQWD OD DSDULFLyQ GHO FRQVWUXFWRU FRUUHVSRQGLHQWH� 3RU HMHPSOR� $/8� HV OD H[WHQVLyQ
GH $/ TXH LQFOX\H OD XQLyQ GH FRQFHSWRV� $/(� DxDGH OD FXDQWLILFDFLyQ H[LVWHQFLDO FRPSOH�
WD GH UHODFLRQHV� $/(1 HV OD H[WHQVLyQ GH $/ FRQ FXDQWLILFDFLyQ H[LVWHQFLDO FRPSOHWD SDUD
ODV UHODFLRQHV \ UHVWULFFLyQ GH FDUGLQDOLGDG HQ ODV UHODFLRQHV� HWF�
'HVGH HO SXQWR GH YLVWD VHPiQWLFR QR WRGRV ORV OHQJXDMHV DQWHULRUHV VRQ GLVWLQWRV� \D TXH

H[LVWHQ HTXLYDOHQFLDV� SRU HMHPSOR� & ∪ '  �¬& ∩ ¬'� R ∃5�C = ¬ ∀5� ¬&� 3RU HVWD
UD]yQ� OD XQLyQ \ OD FXDQWLILFDFLyQ H[LVWHQFLDO FRPSOHWD VH SXHGHQ H[SUHVDU HQ EDVH D OD QHJD�
FLyQ� 'H OD PLVPD IRUPD� OD FRPELQDFLyQ GH OD XQLyQ \ OD FXDQWLILFDFLyQ H[LVWHQFLDO FRPSOHWD
QRV GD OD SRVLELOLGDG GH H[SUHVDU OD QHJDFLyQ GH FRQFHSWRV >%DDGHU HW DO� �� �&DS ��@� (Q
>%RUJLGD��@ VH SXHGH HQFRQWUDU XQ HVWXGLR \ XQD FRPSDUDWLYD SURIXQGRV GH OD H[SUHVLYLGDG
GH ODV '/V \ GH OD OyJLFD GH SUHGLFDGRV�

������������
����
������������������

/RV OHQJXDMHV GH GHVFULSFLyQ SHUPLWHQ FRQVWUXLU GHVFULSFLRQHV FRPSOHMDV GH FRQFHSWRV \
UHODFLRQHV� 3DUD GHILQLU XQD WHUPLQRORJtD 7ER[� VH XWLOL]DQ HVWDV GHVFULSFLRQHV HQ ORV D[LRPDV
WHUPLQROyJLFRV� TXH VH XWLOL]DQ SDUD GHILQLU FyPR ORV FRQFHSWRV �\ ORV UROHV� VH UHODFLRQDQ HQWUH
Vt� 8QD WHUPLQRORJtD VH GHILQH FRPR XQ FRQMXQWR GH GHILQLFLRQHV �D[LRPDV WHUPLQROyJLFRV�
VHJ~Q ODV FXiOHV SRGHPRV LQWURGXFLU FRQFHSWRV �R UROHV� DWyPLFRV FRPR DEUHYLDWXUDV �R
QRPEUHV� GH RWURV FRQFHSWRV �R UROHV� PiV FRPSOHMRV� /D GHVFULSFLyQ GH XQ FRQFHSWR FRQ�
WLHQH ODV UHVWULFFLRQHV TXH GHEHQ YHULILFDU ORV LQGLYLGXRV TXH SHUWHQHFHQ D GLFKD FODVH GH HQWL�
GDGHV� HVWR HV� ORV TXH VRQ LQVWDQFLDV GHO FRQFHSWR� /D GHVFULSFLyQ GH XQD UHODFLyQ FRQWLHQH
ODV UHVWULFFLRQHV TXH GHEHQ FXPSOLU ORV LQGLYLGXRV HQWUH ORV FXDOHV VH HVWDEOHFH�
([LVWHQ GRV VXSRVLFLRQHV EiVLFDV VREUH OD 7ER[� &DGD QRPEUH GH WpUPLQR VH GHILQH XQD

~QLFD YH] \ ODV GHILQLFLRQHV QR VRQ FtFOLFDV HQ HO VHQWLGR GH TXH QLQJ~Q WpUPLQR VH GHILQH HQ
EDVH D Vt PLVPR R D FXDOTXLHU WpUPLQR TXH LQGLUHFWDPHQWH VH UHILHUD D pO �DXQTXH KD\ H[WHQ�
VLRQHV GH ODV '/V TXH Vt SHUPLWHQ FLFORV�� 3DUD VLPSOLILFDU OD H[SRVLFLyQ QRV FHQWUDUHPRV HQ
ORV FRQFHSWRV \D TXH QR WRGRV ORV VLVWHPDV SHUPLWHQ GHILQLU UROHV FRPSOHMRV� (Q HO $SpQGLFH
$ LQFOXLPRV HO OHQJXDMH GH GHVFULSFLyQ GH UHODFLRQHV GH /220�

/RV D[LRPDV WHUPLQROyJLFRV UHVWULQJHQ HO FRQMXQWR GH LQWHUSUHWDFLRQHV D WHQHU HQ FXHQWD�
([LVWHQ GRV WLSRV GH D[LRPDV�

• $[LRPDV GH GHILQLFLyQ TXH SURSRUFLRQDQ GHILQLFLRQHV SDUD DOJXQRV QRPEUHV GH FRQ�
FHSWR GH OD IRUPD $ ≡ ' R $ ⊆ ' GRQGH $ HV XQ FRQFHSWR DWyPLFR �$ ∈ &1� \ '
HV XQD GHVFULSFLyQ DUELWUDULD� 6L HVWDV GHILQLFLRQHV QR SURGXFHQ FLFORV �HV GHFLU� QR
KD\ UHFXUVLyQ�� VyOR VRQ DEUHYLDWXUDV TXH SXHGHQ VHU H[SDQGLGDV�

3RU HMHPSOR� 3DGUH ≡ +RPEUH ∩ ∃WLHQHBKLMR�3HUVRQD
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+XPDQR ⊆ $QLPDO ∩ %tSHGR�

• $[LRPDV GH LQFOXVLyQ GH OD IRUPD ' ⊆ ( SDUD GHVFULSFLRQHV DUELWUDULDV ' \ (� TXH
SHUPLWHQ DVHUWDU UHODFLRQHV GH VXEVXQFLyQ� 3RU HMHPSOR� ∃WLHQHBKLMR�9DUyQ
⊆ ∃WLHQHBKLMR�3HUVRQD

(O VLJQLILFDGR GH XQD GHVFULSFLyQ ' GH XQD 7%R[ VyOR WLHQH HQ FXHQWD ODV LQWHUSUHWDFLRQHV
HQ ODV TXH VH FXPSOHQ ORV D[LRPDV WHUPLQROyJLFRV GH OD 7%R[� /RV D[LRPDV GH GHILQLFLyQ VH
LQWHUSUHWDQ GH OD VLJXLHQWH IRUPD�

• $ ≡ ' FRUUHVSRQGH D OD GHILQLFLyQ GH $ FRPR XQ FRQFHSWR GHILQLGR \ VH LQWHUSUHWD
FRPR XQD HTXLYDOHQFLD OyJLFD TXH SURSRUFLRQD ODV FRQGLFLRQHV QHFHVDULDV \ VXILFLHQ�
WHV SDUD FODVLILFDU D XQ LQGLYLGXR FRPR XQD LQVWDQFLD GHO FRQFHSWR $� (O KHFKR GH
TXH VHDQ FRQGLFLRQHV VXILFLHQWHV GH SHUWHQHQFLD DO FRQFHSWR �GH FDSDFLGDG GH ´VHU
LQVWDQFLD GHOµ FRQFHSWR� KDFH TXH� VL HO FRQMXQWR GH KHFKRV FRQRFLGRV DFHUFD GH XQ
LQGLYLGXR YHULILFD ODV UHVWULFFLRQHV GH OD GHVFULSFLyQ� HO VLVWHPD� JUDFLDV D VXV PHFD�
QLVPRV GH UD]RQDPLHQWR� LQILHUD GH PRGR DXWRPiWLFR TXH HO LQGLYLGXR SHUWHQHFH DO
FRQFHSWR� 3RU VX SDUWH� HO KHFKR GH TXH ODV FRQGLFLRQHV GH OD GHVFULSFLyQ VHDQ FRQ�
GLFLRQHV QHFHVDULDV KDFH TXH� VL VH DVHUWD TXH XQ LQGLYLGXR HV XQD LQVWDQFLD GH XQ
FRQFHSWR� DXWRPiWLFDPHQWH HO LQGLYLGXR SDVH D YHULILFDU WRGDV ODV UHVWULFFLRQHV TXH
DSDUHFHQ HQ VX GHILQLFLyQ�

• $ ⊆ ' FRUUHVSRQGH D OD GHILQLFLyQ GH $ FRPR XQ FRQFHSWR SULPLWLYR� XWLOL]DQGR ~QL�
FDPHQWH FRQGLFLRQHV QHFHVDULDV SHUR QR VXILFLHQWHV GH SHUWHQHQFLD DO FRQFHSWR $�
&XPSOLU OD GHVFULSFLyQ GDGD HQ ' HV XQD FRQGLFLyQ QHFHVDULD SDUD TXH XQ LQGLYLGXR
VHD LQVWDQFLD GHO FRQFHSWR $� VLQ HPEDUJR QR HV VXILFLHQWH SDUD LQIHULU OD SHUWHQHQFLD
GH XQ LQGLYLGXR DO FRQFHSWR $� (VWR VLJQLILFD� HQ QLQJ~Q FDVR VH SXHGH LQIHULU DXWR�
PiWLFDPHQWH TXH XQ LQGLYLGXR HV XQD LQVWDQFLD GH XQ FRQFHSWR SULPLWLYR� 3HUR VL VH
DVHUWD H[SOtFLWDPHQWH TXH XQ LQGLYLGXR HV LQVWDQFLD GH XQ FRQFHSWR SULPLWLYR� HO VLV�
WHPD DSOLFDUi WRGDV ODV UHVWULFFLRQHV GHO FRQFHSWR� (Q FLHUWR PRGR� VH SXHGHQ YHU ODV
GHVFULSFLRQHV GH ORV FRQFHSWRV SULPLWLYRV FRPR GHVFULSFLRQHV LQFRPSOHWDV� LQFOXVR
VH SXHGH GHILQLU XQ FRQFHSWR SULPLWLYR VLQ DVRFLDUOH GHVFULSFLyQ DOJXQD� VLPSOHPHQWH
FRQ HO REMHWLYR GH LQWURGXFLU XQ QXHYR WpUPLQR HQ OD UHSUHVHQWDFLyQ� 'H DKt TXH HO
VLVWHPD QR SXHGD UHDOL]DU LQIHUHQFLDV DXWRPiWLFDV HQ HVWRV FDVRV�

(O KHFKR GH TXH DO PRGHODU HO GRPLQLR XQD FODVH VH UHSUHVHQWH FRPR XQ FRQFHSWR SULPL�
WLYR R FRPR XQ FRQFHSWR GHILQLGR QR HV XQD SURSLHGDG LQWUtQVHFD GH GLFKD FODVH VLQR TXH HV XQD
GHFLVLyQ TXH VH WRPD DO PRGHODU HO GRPLQLR� (VWD GHFLVLyQ VH EDVD HQ OD JUDQXODULGDG GH OD
UHSUHVHQWDFLyQ \ HO WLSR GH LQIHUHQFLDV TXH VH SUHWHQGDQ FRQVHJXLU� $Vt� SRU HMHPSOR� HQ XQ
PRGHOR OD FODVH SHUVRQD VH SXHGH UHSUHVHQWDU FRPR XQ FRQFHSWR SULPLWLYR PLHQWUDV TXH HQ
RWUR VH SXHGH FRQVLGHUDU FRPR XQ FRQFHSWR GHILQLGR VL FXDOTXLHU ´DQLPDO EtSHGR H LPSOX�
PHµ VH GHEH UHFRQRFHU FRPR XQD SHUVRQD >%UDFKPDQQ HW DO� ��@�
/DV UHODFLRQHV� SRU VX SDUWH� DO LJXDO TXH ORV FRQFHSWRV� WDPELpQ SXHGHQ VHU SULPLWLYDV R

GHILQLGDV� /DV SULPLWLYDV LQWURGXFHQ FRQGLFLRQHV QHFHVDULDV SDUD ORV LQGLYLGXRV HQWUH ORV TXH
VH HVWDEOHFHQ \ ODV GHILQLGDV LQWURGXFHQ FRQGLFLRQHV QHFHVDULDV \ VXILFLHQWHV� (VWDV ~OWLPDV
SHUPLWHQ� SRU OR WDQWR� LGHQWLILFDU XQD WXSOD RUGHQDGD GH LQGLYLGXRV FRPR LQVWDQFLD GH GLFKD
UHODFLyQ�
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5.2.2 La componente asertiva 
/D VHJXQGD FRPSRQHQWH GH XQD EDVH GH FRQRFLPLHQWR HV OD FRPSRQHQWH DVHUWLYD �$%R[� TXH
FRQWLHQH FRQRFLPLHQWR H[WHQVLRQDO VREUH HO GRPLQLR GH LQWHUpV \ UHSUHVHQWD XQD SDUWLFXODUL�
]DFLyQ WRWDO R SDUFLDO GHO HVTXHPD JHQpULFR UHSUHVHQWDGR SRU OD 7%R[� &RQWLHQH ODV DVHUFLR�
QHV R KHFKRV TXH UHODFLRQDQ D ORV LQGLYLGXRV FRQ ORV FRQFHSWRV R TXH UHODFLRQDQ LQGLYLGXRV
HQWUH Vt� 'HQRWDQGR D ORV LQGLYLGXRV FRQ ODV OHWUDV D� E� F� SRGHPRV UHDOL]DU DVHUWRV GH GRV
WLSRV�

• 3HUWHQHQFLD D XQ FRQFHSWR� &�D� TXH VLJQLILFD TXH D SHUWHQHFH D �OD LQWHUSUHWDFLyQ GH�
&�

• 5HODFLyQ FRQ RWUR LQGLYLGXR� 5�E�F� TXH VLJQLILFD TXH F HV XQ UHOOHQR GHO UROH 5 GHO
LQGLYLGXR E�

3RU HMHPSOR� VL $QD HV XQ QRPEUH GH LQGLYLGXR HQWRQFHV )pPLQD∩3HUVRQD �$QD� HVWDEOH�
FH TXH $QD HV XQD SHUVRQD GH JpQHUR IHPHQLQR� 6XSRQLHQGR OD GHILQLFLyQ DQWHULRU GHO FRQ�
FHSWR 0XMHU �0XMHU ≡ 3HUVRQD ∩ )pPLQD� XQR SXHGH LQIHULU GHO DVHUWR DQWHULRU TXH $QD HV
XQD LQVWDQFLD GHO FRQFHSWR 0XMHU�
'H IRUPD VLPLODU OD H[SUHVLyQ WLHQHBKLMR �$QD� /XLV� HVSHFLILFD TXH $QD WLHQH FRPR

KLMR DO LQGLYLGXR /XLV�
/D VHPiQWLFD GH OD $ER[ VH REWLHQH H[WHQGLHQGR OD LQWHUSUHWDFLyQ D ORV QRPEUHV GH LQGL�

YLGXRV� GH IRUPD TXH D FDGD QRPEUH GH LQGLYLGXR D OH FRUUHVSRQGH XQ HOHPHQWR GHO GRPLQLR
GH LQWHUSUHWDFLyQ� D, ∈ ∆, �(VWD LQWHUSUHWDFLyQ GHEH UHVSHWDU OD LGHQWLGDG ~QLFD GH ORV LQGLYL�
GXRV� HV GHFLU� VL D \ E VRQ QRPEUHV GLVWLQWRV HQWRQFHV D, ≠ E,� (V GHFLU� LQGLYLGXRV FRQ
QRPEUHV GLVWLQWRV UHSUHVHQWDQ HQWLGDGHV GLVWLQWDV D~Q FXDQGR VXV GHVFULSFLRQHV VHDQ H[DF�
WDPHQWH LJXDOHV�
(Q JHQHUDO� H LQGHSHQGLHQWHPHQWH GHO JUDGR GH H[SUHVLYLGDG TXH WHQJD XQD '/� OD H[SUH�

VLYLGDG GH VX OHQJXDMH DVHUWLYR VXHOH VHU PiV UHGXFLGD TXH OD GH VX OHQJXDMH WHUPLQROyJLFR� /D
UD]yQ� FRQVHJXLU XQ UHQGLPLHQWR VDWLVIDFWRULR� /D $%R[ GH .5,3721 >%UDFKPDQ HW DO� ��@�
XQR GH ORV VLVWHPDV WHUPLQROyJLFRV GH UHSUHVHQWDFLyQ� HVWDEOHFtD XQD FRUUHVSRQGHQFLD FRP�
SOHWD FRQ HO FiOFXOR GH SUHGLFDGRV GH SULPHU RUGHQ \ HVR KDFtD QHFHVDULR XQ GHPRVWUDGRU GH
WHRUHPDV EDVDGR HQ UHVROXFLyQ SDUD UHDOL]DU ODV LQIHUHQFLDV� (O UHVXOWDGR� XQ VLVWHPD LQGHFLGL�
EOH TXH DGHPiV UHVXOWD GHPDVLDGR OHQWR \ IUiJLO SDUD SRGHU VHU XWLOL]DGR HQ DSOLFDFLRQHV LQWHU�
DFWLYDV >0DF*UHJRU��@�
(O LQWHQWR GH REWHQHU FRPSRQHQWHV DVHUWLYDV HILFLHQWHV VH GHEH D VXSRVLFLRQHV TXH VH

KDFHQ HQ HO GLVHxR JHQHUDO GH ORV VLVWHPDV WHUPLQROyJLFRV GH UHSUHVHQWDFLyQ� 3RGHPRV UHVX�
PLUODV HQ GRV� 3RU XQ ODGR VH FRQVLGHUD TXH OD FRPSRQHQWH WHUPLQROyJLFD HV PiV HVWDEOH�
−HVWR HV� HYROXFLRQD PHQRV \ VH FRQVLGHUD EiVLFDPHQWH HVWiWLFD− TXH OD FRPSRQHQWH DVHUWLYD�
VXMHWD D FRQWLQXDV HYROXFLRQHV GH ORV DVHUWRV D PHGLGD TXH YDPRV DPSOLDQGR HO FRQRFLPLHQWR
GHO PXQGR PRGHODGR� 3RU RWUR ODGR� HO WDPDxR GH OD FRPSRQHQWH DVHUWLYD VH FRQVLGHUD PX�
FKR PD\RU TXH HO GH OD WHUPLQROyJLFD� \D TXH UHVXOWD UD]RQDEOH VXSRQHU TXH HO Q~PHUR GH
LQGLYLGXRV VHD PD\RU� FRQ GLIHUHQFLD� TXH HO Q~PHUR GH FODVHV GH LQGLYLGXRV�

5.3 Mecanismos de inferencia de las Lógicas 
Descriptivas 

$GHPiV GH OD VHPiQWLFD IRUPDO EDVDGD HQ OyJLFD� OD RWUD FDUDFWHUtVWLFD IXQGDPHQWDO GH ODV
'/V HV HO pQIDVLV HQ ORV PHFDQLVPRV GH UD]RQDPLHQWR TXH SHUPLWHQ LQIHULU FRQRFLPLHQWR TXH
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HVWi LPSOtFLWR D SDUWLU GHO FRQRFLPLHQWR TXH H[SOtFLWDPHQWH VH UHSUHVHQWD HQ XQD EDVH GH FR�
QRFLPLHQWR�
(O PHFDQLVPR EiVLFR GH LQIHUHQFLD VREUH ODV H[SUHVLRQHV TXH UHSUHVHQWDQ FRQFHSWRV HQ

XQ VLVWHPD GH '/V HV OD VXEVXQFLyQ� 3HUR DGHPiV� H[LVWHQ RWURV PHFDQLVPRV GH LQIHUHQFLD
DVRFLDGRV D ODV GHILQLFLRQHV FRQFHSWXDOHV FRPR OD VDWLVIDFWLELOLGDG GH XQ FRQFHSWR� OD HTXLYDOHQFLD
HQWUH GRV H[SUHVLRQHV FRQFHSWXDOHV R OD FRPSUREDFLyQ GH VL GRV FRQFHSWRV VRQ GLVMXQWRV�
5HVSHFWR D OD $%R[� OD SULQFLSDO WDUHD GH UD]RQDPLHQWR HV OD FRPSUREDFLyQ GH TXH XQ FLHUWR
LQGLYLGXR SHUWHQHFH� HV GHFLU� HV XQD LQVWDQFLD GH XQ FLHUWR FRQFHSWR� $XQTXH WDPELpQ VH
HPSOHDQ RWURV PHFDQLVPRV VH SXHGHQ GHILQLU HQ EDVH DO DQWHULRU� 3RU HMHPSOR� OD FRPSURED�
FLyQ GH OD FRQVLVWHQFLD GH XQD EDVH GH FRQRFLPLHQWR YHULILFD VL FDGD FRQFHSWR GH OD PLVPD DG�
PLWH DO PHQRV XQ LQGLYLGXR� HO UHFRQRFLPLHQWR GH LQVWDQFLDV HQFXHQWUD HO FRQFHSWR PiV HVSHFtILFR
GHO TXH XQ FLHUWR LQGLYLGXR HV LQVWDQFLD \ OD UHFXSHUDFLyQ TXH HQFXHQWUD WRGRV ORV LQGLYLGXRV GH
OD EDVH GH FRQRFLPLHQWR TXH VRQ LQVWDQFLDV GH XQ FRQFHSWR GDGR�

(O WLSR GH SURFHVRV GH UD]RQDPLHQWR GH ORV TXH VH RFXSD OD FRPXQLGDG GH '/V VRQ SUR�
FHGLPLHQWRV GH GHFLVLyQ� TXH D GLIHUHQFLD GH RWURV WLSRV� SRU HMHPSOR� GHPRVWUDGRUHV DXWR�
PiWLFRV GH WHRUHPDV� GHEHQ WHUPLQDU WDQWR SDUD UHVSXHVWDV SRVLWLYDV FRPR QHJDWLYDV� 6LQ
HPEDUJR� SRGHU JDUDQWL]DU XQD UHVSXHVWD HQ WLHPSR ILQLWR QR LPSOLFD� HQ DEVROXWR� TXH OD
UHVSXHVWD VHD REWHQLGD HQ XQ WLHPSR UD]RQDEOH� SRU OR TXH OD LQYHVWLJDFLyQ DFHUFD GH OD FRP�
SOHMLGDG FRPSXWDFLRQDO GH XQD FLHUWD '/ FRQ SURFHVRV GH LQIHUHQFLD GHFLGLEOHV HV XQ DVSHFWR
LPSRUWDQWH� /D GHFLGLELOLGDG \ FRPSOHMLGDG GH ORV PHFDQLVPRV GH LQIHUHQFLD GHSHQGHQ GLUHF�
WDPHQWH GH OD FDSDFLGDG H[SUHVLYD GH OD '/ FRQVLGHUDGD� 3RU XQ ODGR� ODV '/V PX\ H[SUHVL�
YDV WLHQHQ DVRFLDGRV SURFHVRV GH LQIHUHQFLD GH FRPSOHMLGDG PX\ HOHYDGD� H LQFOXVR LQGHFLGL�
EOH� 3RU HO RWUR ODGR� ODV '/V SRFR H[SUHVLYDV FRQ SURFHVRV GH UD]RQDPLHQWR PX\ HILFLHQWHV
SXHGHQ QR VHU VXILFLHQWHPHQWH H[SUHVLYDV SDUD ODV QHFHVLGDGHV GH UHSUHVHQWDFLyQ GH XQD
DSOLFDFLyQ� 3RU HVWR� FRPR YHUHPRV HQ HO $SDUWDGR ���� OD LQYHVWLJDFLyQ GHO FRPSURPLVR
HQWUH OD H[SUHVLYLGDG GH ODV '/V \ OD FRPSOHMLGDG GH VXV PHFDQLVPRV GH UD]RQDPLHQWR KD
VLGR XQR GH ODV iUHDV PiV DFWLYDV GH LQYHVWLJDFLyQ HQ OD FRPXQLGDG GH '/V�

5.3.1 Subsunción y clasificación 
7RGRV ORV VLVWHPDV EDVDGRV HQ '/V LQFOX\HQ XQ PHFDQLVPR GH UD]RQDPLHQWR SRU HO TXH VRQ
FDSDFHV GH� GDGDV GRV GHVFULSFLRQHV GH FRQFHSWRV� GHWHUPLQDU VL XQD GHVFULSFLyQ LPSOLFD R HV
VXEVXPLGD SRU RWUD��� (VD LPSOLFDFLyQ VH LQWHUSUHWD GH OD VLJXLHQWH IRUPD� OD GHVFULSFLyQ GH XQ
FRQFHSWR ' LPSOLFD OD GHO FRQFHSWR & FXDQGR FXDOTXLHU LQGLYLGXR TXH VDWLVIDFH OD GHVFULS�
FLyQ GH '� HVWR HV� HV LQVWDQFLD GH '� GHEH VDWLVIDFHU OD GHVFULSFLyQ GH &� (Q FRQVHFXHQFLD� HO
FRQMXQWR GH LQVWDQFLDV GH ' HV XQ VXEFRQMXQWR GHO FRQMXQWR GH ODV LQVWDQFLDV GH &� &XDQGR
OR DQWHULRU RFXUUH� GHFLPRV TXH HO FRQFHSWR & VXEVXPH DO FRQFHSWR '� TXH ' HV VXEVXPLGR
SRU &� TXH & HV XQ VXSHUFRQFHSWR R JHQHUDOL]DFLyQ GH ' R TXH ' HV XQ VXEFRQFHSWR R XQD
HVSHFLDOL]DFLyQ GH &� \ OR UHSUHVHQWDPRV FRPR & ⊆ ' >%RUJLGD��@ >:RRGV��@�
'HWHUPLQDU OD VXEVXQFLyQ HV HO SUREOHPD GH FRPSUREDU VL HO FRQFHSWR ' �HO VXEVXPLGRU�

HV PiV JHQHUDO TXH HO FRQFHSWR & �HO VXEVXPLGR� SDUD FXDOTXLHU LQWHUSUHWDFLyQ , TXH VDWLVIDJD
ORV D[LRPDV GH OD 7%R[� ', ⊆ (,�

/D UHODFLyQ GH VXEVXQFLyQ HVWi UHODFLRQDGD FRQ ORV HQODFHV �HV XQ� TXH DSDUHFHQ HQ RWURV
IRUPDOLVPRV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� SRU HMHPSOR� HQ ODV UHGHV VHPiQWLFDV� GRQGH
GLFKRV HQODFHV VRQ H[SOtFLWDPHQWH LQWURGXFLGRV SRU HO XVXDULR� /D GLIHUHQFLD IXQGDPHQWDO HV
TXH HQ ODV '/V ODV UHODFLRQHV GH VXEVXQFLyQ HQWUH FRQFHSWRV \ HO UHFRQRFLPLHQWR GH ODV LQV�

�� 1RV UHVWULQJLPRV D OD VXEVXQFLyQ HQWUH FRQFHSWRV� /D VXEVXQFLyQ HQWUH UHODFLRQHV VyOR VH LQFOX\H HQ '/V PX\ H[SUHVLYDV�
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WDQFLDV TXH SHUWHQHFHQ D XQ FRQFHSWR SXHGHQ VHU LQIHULGDV D SDUWLU GH OD GHILQLFLyQ GH ORV
FRQFHSWRV \ GH ODV SURSLHGDGHV GH ORV LQGLYLGXRV�
([LVWHQ EiVLFDPHQWH GRV DSUR[LPDFLRQHV SDUD GHWHUPLQDU OD UHODFLyQ GH VXEVXQFLyQ HQWUH

GRV FRQFHSWRV \� SRU WDQWR� SDUD UHVROYHU WRGRV ORV SURFHVRV GH UD]RQDPLHQWR GH ODV '/V� \D
TXH WRGRV HOORV VH EDVDQ HQ OD UHODFLyQ GH VXEVXQFLyQ� $OJXQDV LPSOHPHQWDFLRQHV GH VLVWHPDV
GH '/V XWLOL]DQ WpFQLFDV GH GHPRVWUDFLyQ GH WHRUHPDV SRU PHGLR GH WDEOHDX[ \ UHJODV GH UHHV�
FULWXUD� 2WUDV XVDQ OR TXH VH GHQRPLQD ´FRPSDUDFLyQ HVWUXFWXUDOµ HQWUH GHVFULSFLRQHV� (Q
>:RRGV��@ VH SXHGH HQFRQWUDU XQ DQiOLVLV FRPSOHWR GH FyPR VH GHWHUPLQD OD UHODFLyQ GH
VXEVXQFLyQ XWLOL]DQGR HVWRV FULWHULRV HVWUXFWXUDOHV� $XQTXH QR HQWUDUHPRV HQ GHWDOOH UHPLWL�
PRV DO OHFWRU LQWHUHVDGR D >%DDGHU HW DO� ��@�
'H PDQHUD LQIRUPDO� ODV UHJODV TXH XWLOL]D OD DSUR[LPDFLyQ HVWUXFWXUDO SDUD GHFLGLU TXH XQD

GHVFULSFLyQ ; VXEVXPH D RWUD� <� VRQ�
• 8Q FRQFHSWR TXH DSDUHFH HQ OD GHVFULSFLyQ ; HV PiV JHQHUDO TXH XQ FRQFHSWR TXH

DSDUHFH HQ <� 3RU HMHPSOR� ´SHUVRQD FX\RV KLMRV VRQ PpGLFRVµ� VXEVXPH D ´PXMHU
FX\RV KLMRV VRQ PpGLFRVµ� SRUTXH 3HUVRQD HV PiV JHQHUDO TXH 0XMHU�

• /DV UHVWULFFLRQHV VREUH XQD UHODFLyQ HQ ; VRQ PiV JHQHUDOHV TXH ODV UHVWULFFLRQHV VR�
EUH HVD PLVPD UHODFLyQ HQ <� 3RU HMHPSOR� ´XQD SHUVRQD FX\RV KLMRV VRQ SURIHVLRQD�
OHVµ VXEVXPH D ´SHUVRQD FX\RV KLMRV VRQ PpGLFRVµ SRUTXH OD UHVWULFFLyQ ´KLMRV SUR�
IHVLRQDOHVµ HV PiV JHQHUDO TXH ´KLMRV PpGLFRVµ�

• /D GHVFULSFLyQ PiV JHQHUDO� ;� QR LQFOX\H XQ FRQFHSWR� R XQD UHVWULFFLyQ� TXH Vt DSD�
UHFH HQ OD GHVFULSFLyQ PiV HVSHFtILFD� <� 3RU HMHPSOR� ´XQD SHUVRQD FX\RV KLMRV VRQ
PpGLFRVµ VXEVXPH D ´XQD SHUVRQD FX\RV KLMRV VRQ PpGLFRV \ TXH OH JXVWD FRQGXFLUµ�

/D UHODFLyQ GH VXEVXQFLyQ LQWURGXFH XQ RUGHQ SDUFLDO HQWUH ORV FRQFHSWRV �SDUFLDO SRUTXH
SXHGH RFXUULU TXH GRV FRQFHSWRV QR VHDQ FRPSDUDEOHV�� (VWD UHODFLyQ GH RUGHQ SDUFLDO MXQWR
FRQ XQ FRQFHSWR JHQpULFR TXH� SRU GHILQLFLyQ� VXEVXPH D FXDOTXLHU RWUR� \ TXH VH HQFXHQWUD
HQ WRGDV ODV '/V� SHUPLWH RUJDQL]DU XQ JUXSR GH GHVFULSFLRQHV HQ XQD MHUDUTXtD GH HVSHFLDOL�
]DFLyQ� HQ OD TXH HO FRQFHSWR JHQpULFR VH HQFXHQWUD HQ OD UDt] \ ORV FRQFHSWRV PiV HVSHFtILFRV
�ORV TXH QR VXEVXPHQ D QLQJ~Q RWUR� VH HQFXHQWUDQ HQ ODV KRMDV�
/D PLVPD FDSDFLGDG TXH SHUPLWH GHWHUPLQDU VL XQ FRQFHSWR VXEVXPH D RWUR HV OD TXH

SHUPLWH D ODV '/V FODVLILFDU DXWRPiWLFDPHQWH XQ FRQFHSWR FRQ UHVSHFWR D XQD MHUDUTXtD GH
FRQFHSWRV� (VWR HV� FDSDFLWD SDUD EXVFDU OD SRVLFLyQ TXH RFXSD HO QXHYR FRQFHSWR HQ OD MHUDU�
TXtD GH HVSHFLDOL]DFLRQHV� GH PDQHUD TXH ORV FRQFHSWRV D ORV TXH HO QXHYR VXEVXPH TXHGHQ
SRU GHEDMR GH pO HQ OD QXHYD MHUDUTXtD \ ORV FRQFHSWRV TXH OH VXEVXPHQ TXHGHQ SRU HQFLPD�
/D FRPSRQHQWH GHO VLVWHPD HQFDUJDGD GH SURSRUFLRQDU HVWD IXQFLRQDOLGDG HV HO FODVLILFDGRU \ HV
XQD GH ODV FDUDFWHUtVWLFDV HVHQFLDOHV GH ODV '/V�
2WUR HMHPSOR WtSLFR GH LQIHUHQFLD EDVDGR HQ OD VXEVXQFLyQ HV HO SUREOHPD GH FRPSUREDU

OD VDWLVIDFWLELOLGDG GH XQ FRQFHSWR� /D VDWLVIDFWLELOLGDG HV XQ FDVR SDUWLFXODU GH VXEVXQFLyQ�
GRQGH HO VXEVXPLGRU HV HO FRQFHSWR YDFtR� TXH VLJQLILFD TXH XQ FRQFHSWR QR HV VDWLVIDFWLEOH�
8QD GHVFULSFLyQ GH XQ FRQFHSWR ' HV FRKHUHQWH�VDWLVIDFWLEOH� VL H[LVWH DO PHQRV XQD
LQWHUSUHWDFLyQ , TXH VDWLVIDJD ORV D[LRPDV GH OD 7ER[� WDO TXH ', ≠ ∅� (O VLVWHPD VH HQFDUJD
GH OD GHWHFFLyQ GH FRQFHSWRV LQFRKHUHQWHV �LQFRKHUHQFLDV TXH DSDUHFHQ H[SOtFLWDPHQWH HQ OD
GHILQLFLyQ R GHVSXpV GH FRPELQDU ODV UHVWULFFLRQHV ORFDOHV FRQ ODV KHUHGDGDV��
7DPELpQ VH SXHGH FRPSUREDU OD HTXLYDOHQFLD HQWUH FRQFHSWRV� 'RV FRQFHSWRV & \ ' VRQ

HTXLYDOHQWHV VL \ VyOR VL &, ', SDUD FXDOTXLHU LQWHUSUHWDFLyQ , TXH VDWLVIDJD ORV D[LRPDV GH OD
7ER[� 2 VL GRV FRQFHSWRV VRQ GLVMXQWRV� 'RV GHVFULSFLRQHV GH FRQFHSWRV ' \ ( VRQ GLVMXQWDV
VL \ VyOR VL ', ∩ (,  ∅ SDUD FDGD LQWHUSUHWDFLyQ , TXH VDWLVIDJD ORV D[LRPDV GH OD 7ER[ �



&DStWXOR �� $GTXLVLFLyQ \ UHXWLOL]DFLyQ GHO FRQRFLPLHQWR

� �� �

3RU HMHPSOR� FRQ UHVSHFWR D OD WHUPLQRORJtD GH OD )LJXUD ���� 3HUVRQD VXEVXPH D 0XMHU�
WDQWR 0XMHU FRPR 3URJHQLWRU VXEVXPHQ D 0DGUH� \ 0DGUH VXEVXPH D $EXHOD� $GHPiV�
0XMHU \ +RPEUH� \ 3DGUH \ 0DGUH VRQ GLVMXQWRV� /DV UHODFLRQHV GH VXEVXQFLyQ VH SXHGHQ
LQIHULU GH ODV GHILQLFLRQHV GHELGR D OD VHPiQWLFD GH ∩ \ ∪� \ TXH +RPEUH \ 0XMHU VRQ
GLVMXQWRV VH LQILHUH GHO KHFKR GH TXH +RPEUH VHD VXEVXPLGR SRU OD QHJDFLyQ GH 0XMHU�
/R TXH DTXt VH KD H[SXHVWR SDUD ORV FRQFHSWRV WDPELpQ SXHGH� HQ RFDVLRQHV \ VyOR SDUD

OHQJXDMHV PX\ H[SUHVLYRV� DSOLFDUVH D ODV UHODFLRQHV� (Q FLHUWRV VLVWHPDV� ODV UHODFLRQHV WDP�
ELpQ SXHGHQ RUJDQL]DUVH HQ XQD MHUDUTXtD GH HVSHFLDOL]DFLyQ� HV GHFLU� HQ HVRV VLVWHPDV ODV
UHODFLRQHV VRQ� DO LJXDO TXH ORV FRQFHSWRV� FRQVLGHUDGDV FRPR ´FLXGDGDQRV GH SULPHUD FODVHµ�
$Vt SXHV� FXDQGR HO FRQRFLPLHQWR VH UHSUHVHQWD XWLOL]DQGR '/V SXHGHQ H[LVWLU GRV WD[RQRPt�
DV� OD GH FRQFHSWRV \ OD GH UHODFLRQHV� &XDOTXLHU WD[RQRPtD GH FRQFHSWRV VHUi� FDVL FRQ WRGD
VHJXULGDG� PXFKR PiV DPSOLD KRUL]RQWDO \ YHUWLFDOPHQWH TXH OD GH UHODFLRQHV� SHUR DPEDV
SXHGHQ UHVXOWDU GH JUDQ LQWHUpV�

5.3.2 Reconocimiento y compleción de instancias 
8Q LQGLYLGXR VH FUHD� R YH DXPHQWDGD ODV FDUDFWHUtVWLFDV TXH OR GHILQHQ� PHGLDQWH DVHUFLRQHV
TXH� GH PDQHUD H[SOtFLWD� SHUPLWHQ HVWDEOHFHU TXH HO LQGLYLGXR HV LQVWDQFLD GH XQR R PiV
FRQFHSWRV \�R TXH HVWi UHODFLRQDGR FRQ RWUR�V� D WUDYpV GH XQD FLHUWD UHODFLyQ� (O FRQMXQWR
GH FRQFHSWRV GH ORV TXH XQ LQGLYLGXR HV LQVWDQFLD UHFLEH HO QRPEUH GH WLSR GHO LQGLYLGXR�
/ODPDPRV UHFRQRFLPLHQWR GH LQVWDQFLDV D OD FDSDFLGDG GH UD]RQDPLHQWR GHO VLVWHPD SDUD

FRQRFHU HQ FDGD PRPHQWR HO WLSR GH ORV LQGLYLGXRV� < GHQRPLQDPRV UHFRQRFHGRU D OD FRPSR�
QHQWH GHO VLVWHPD HQFDUJDGD GH GLFKD IXQFLRQDOLGDG� /D PLVLyQ GHO UHFRQRFHGRU HV PDQWHQHU
HO WLSR GH ORV LQGLYLGXRV� SDUD OR FXDO GHEH HVWDU DWHQWR D FDGD FDPELR HQ HO FRQRFLPLHQWR
VREUH ORV LQGLYLGXRV \ VREUH OD 7%R[�
([LVWHQ GRV HQIRTXHV EiVLFRV SDUD LPSOHPHQWDU HO UHFRQRFHGRU� 8QR GH HOORV HV FRQVLGH�

UDU DO LQGLYLGXR FRPR XQD GHVFULSFLyQ \ FODVLILFDUOD SRU PHGLR GHO FODVLILFDGRU� (O RWUR FRQ�
VLVWH HQ LQWURGXFLU H[SOtFLWDPHQWH HQ HO OHQJXDMH OD UHODFLyQ ´HV LQVWDQFLD GHµ� (Q >0DF *UHJRU
��@ VH DQDOL]D FyPR HVWD VHJXQGD HVWUDWHJLD� DXQTXH PHQRV HOHJDQWH� SURSRUFLRQD PHMRUHV
UHVXOWDGRV HQ WpUPLQRV GH HILFLHQFLD� 'H DKt TXH VXHOD VHU HPSOHDGD� 0LHQWUDV TXH OD FODVLILFD�

0XMHU ≡ 3HUVRQD ∩ )HPLQD

+RPEUH ≡ 3HUVRQD ∩ ¬ 0XMHU

0DGUH ≡ 0XMHU ∩ ∃WLHQHBKLMR�3HUVRQD

3DGUH ≡ +RPEUH ∩ ∃WLHQHBKLMR�3HUVRQD

3URJHQLWRU ≡ 3DGUH ∪ 0DGUH

$EXHOD ≡ 0DGUH ∩ ∃WLHQHBKLMR�3URJHQLWRU

0DGUHBGHBIDPLOLDBQXPHURVD ≡ 0DGUH ∩ ≥�� WLHQHBKLMR

0DGUHBVLQBKLMDV ≡ 0DGUH ∩ ∀WLHQHBKLMR� ¬ 0XMHU

(VSRVD ≡ 0XMHU ∩ ∃WLHQHBPDULGR�+RPEUH

Figura 3-6. Ejemplo de terminología (Tbox) con conceptos 
sobre las relaciones familiares 
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FLyQ VH SXHGH FRQVLGHUDU FRPR XQD RSHUDFLyQ TXH VH UHDOL]D RII�OLQH� HO UHFRQRFLPLHQWR GH
LQVWDQFLDV WHQGUi OXJDU HQ JUDQ SDUWH GXUDQWH OD LQWHUDFFLyQ� SRU OR TXH UHVXOWD IXQGDPHQWDO
TXH HVWD RSHUDFLyQ HVWp RSWLPL]DGD� GDGD OD SUHRFXSDFLyQ SRU OD HILFLHQFLD GH OD FRPSRQHQWH
DVHUWLYD TXH \D PHQFLRQDPRV DQWHULRUPHQWH�
$O DVHUWDUVH R LQIHULUVH TXH XQ LQGLYLGXR HV LQVWDQFLD GH XQ FLHUWR FRQFHSWR� ODV FRQGLFLR�

QHV QHFHVDULDV TXH VH LQFOX\HQ HQ OD GHILQLFLyQ GHO FRQFHSWR SXHGHQ SURYRFDU GHWHUPLQDGDV
DVHUFLRQHV GH IRUPD DXWRPiWLFD��� 6H WUDWD GH OD FRPSOHFLyQ GH LQVWDQFLDV� XQ PHFDQLVPR GH
LQIHUHQFLD TXH HQULTXHFH DXWRPiWLFDPHQWH OD GHVFULSFLyQ GH XQ LQGLYLGXR DVLJQDQGR YDORUHV
HVSHFtILFRV D DOJXQDV GH VXV UHODFLRQHV�

5.3.3 Otros mecanismos de inferencia 
&RPR UHVXOWDGR GHO SURFHVR GH FODVLILFDFLyQ \ OD FRQVLJXLHQWH RUJDQL]DFLyQ WD[RQyPLFD� WR�
GDV ODV SURSLHGDGHV GH XQ FRQFHSWR GDGR VH SURSDJDQ D WRGRV VXV VXEFRQFHSWRV� (VWR HV� ORV
VXEFRQFHSWRV KHUHGDQ ODV SURSLHGDGHV GH ORV FRQFHSWRV TXH ORV VXEVXPHQ \ OD FODVLILFDFLyQ
WD[RQyPLFD QRV SHUPLWH KDFHU XVR GH GLFKR PHFDQLVPR GH KHUHQFLD �OR PLVPR HV YiOLGR SDUD
ODV UHODFLRQHV�� /D KHUHQFLD GH SURSLHGDGHV HQ OD MHUDUTXtD GH VXEVXQFLyQ SURSRUFLRQD ORV
VLJXLHQWHV EHQHILFLRV�

• /RV XVXDULRV SXHGHQ LQVSHFFLRQDU ORV FRQFHSWRV SDUD YHU VL ODV SURSLHGDGHV TXH VH
DSOLFDQ GH PDQHUD OyJLFD FRLQFLGHQ FRQ VXV H[SHFWDWLYDV� OR FXDO D\XGD HQ OD FRP�
SUHQVLyQ GH OD IRUPD HQ TXH ORV VLVWHPDV WHUPLQROyJLFRV UD]RQDQ \ D OD YH] SHUPLWH
GHWHFWDU HUURUHV LQWURGXFLGRV SRU HO XVXDULR HQ OD FRQVWUXFFLyQ GH OD EDVH GH FRQRFL�
PLHQWR�

• (O VLVWHPD GHWHFWD DXWRPiWLFDPHQWH FRQFHSWRV FRQ SURSLHGDGHV FRQIOLFWLYDV� SURSLH�
GDGHV UHVXOWDGR GH FRPELQDU ODV UHVWULFFLRQHV TXH KHUHGDQ R GH FRPELQDU ODV TXH
KHUHGDQ FRQ ODV UHVWULFFLRQHV ORFDOHV GH VX GHILQLFLyQ� 6H GLVSRQH SXHV GH XQ PHFD�
QLVPR GH GHWHFFLyQ GH LQFRKHUHQFLDV HQ FRQFHSWRV� 'LFKRV FRQFHSWRV� DO VHU LQFRKHUHQWHV�
QR SRGUiQ WHQHU LQVWDQFLDV�

3RGUtDPRV KDEODU WDPELpQ GH LQIHUHQFLD D QLYHO GH LQGLYLGXRV� FXDQGR XQ QXHYR LQGLYLGXR
VH GHVFULEH HQ WpUPLQRV GH FRQFHSWRV H[LVWHQWHV� HO SULPHUR KHUHGD ODV SURSLHGDGHV GH ORV
VHJXQGRV� 'H LJXDO PDQHUD WDPELpQ SRGHPRV KDEODU GH FRPELQDU ODV UHVWULFFLRQHV LPSXHVWDV
VREUH ORV LQGLYLGXRV� ODV FXDOHV FRQGXFHQ D FLHUWDV FRQFOXVLRQHV OyJLFDV� $GHPiV� FXDQGR XQ
LQGLYLGXR VH FUHD� OD KHUHQFLD \ OD FRPELQDFLyQ GH SURSLHGDGHV SXHGHQ KDFHU TXH FLHUWD LQ�
IRUPDFLyQ UHVXOWDGR GH FRQVHFXHQFLDV OyJLFDV VH SURSDJXH D RWURV LQGLYLGXRV UHODFLRQDGRV FRQ
pO� 'XUDQWH GLFKD SURSDJDFLyQ GH SURSLHGDGHV WLHQH OXJDU OD GHWHFFLyQ GH LQFRKHUHQFLDV� LQFRKH�
UHQFLDV TXH WDPELpQ SXHGHQ VHU UHVXOWDGR GH DVHUFLRQHV UHDOL]DGDV H[SOtFLWDPHQWH DFHUFD GH
KHFKRV FX\D FRH[LVWHQFLD HV LPSRVLEOH���
2WUR PHFDQLVPR DGLFLRQDO HV OD DSOLFDFLyQ GH UHJODV TXH VH UHSUHVHQWDQ FRPR FRQGLFLRQHV

QHFHVDULDV DVRFLDGDV D OD GHILQLFLyQ GH ORV FRQFHSWRV� &XDQGR VH UHFRQRFH XQ LQGLYLGXR FRPR
LQVWDQFLD GH XQ FRQFHSWR� VH DSOLFDQ VREUH HVH LQGLYLGXR ODV FRQGLFLRQHV QHFHVDULDV LQFOXLGDV
HQ OD GHVFULSFLyQ GHO FRQFHSWR� 'H HVWD IRUPD� ORV FRQFHSWRV DFW~DQ FRPR DQWHFHGHQWHV GH
ODV UHJODV�
/D SRVLELOLGDG GH DVRFLDU UHJODV FRQ ORV FRQFHSWRV HV� HQ FLHUWR PRGR� XQ PHFDQLVPR PiV

OLPLWDGR TXH ODV UHJODV GH SURGXFFLyQ� SXHV HO DQWHFHGHQWH GH ODV UHJODV QRUPDOPHQWH HV XQ

�� (VWR HV SRVLEOH VL HO UHFRQRFHGRU ´UD]RQD KDFLD DGHODQWHµ�

�� /DV LQFRKHUHQFLDV WDPELpQ VH GHWHFWDQ WUDV UHDOL]DU FDGD DVHUWR�
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~QLFR FRQFHSWR� XQ SUHGLFDGR XQDULR� (Q HO FDVR GH ORV FRQFHSWRV GHILQLGRV HO DQWHFHGHQWH HV
OD GHILQLFLyQ GHO FRQFHSWR� \D TXH HO VLVWHPD UHFRQRFH DXWRPiWLFDPHQWH FXiQGR XQ LQGLYLGXR
VDWLVIDFH OD GHILQLFLyQ \ DSOLFD VREUH HO LQGLYLGXR ODV FRQGLFLRQHV QHFHVDULDV \ ODV UHVWULFFLRQHV
SRU GHIHFWR TXH HVH FRQFHSWR OOHYH DVRFLDGDV� 6LQ HPEDUJR� HO KHFKR GH TXH ORV FRQFHSWRV
HVWpQ RUJDQL]DGRV HQ XQD MHUDUTXtD GH HVSHFLDOL]DFLRQHV WDPELpQ VXSRQH FLHUWDV YHQWDMDV� SRU
HMHPSOR� TXH ODV UHJODV VH RUJDQL]DQ DXWRPiWLFDPHQWH� FRQ OR FXDO HV IiFLO HQFRQWUDU UHJODV
UHODFLRQDGDV� $GHPiV� OD FODVLILFDFLyQ HV XQ PHGLR LQWXLWLYR GH UHVROYHU FRQIOLFWRV HQWUH UH�
JODV� &XDQGR HQ XQD VLWXDFLyQ GHWHUPLQDGD HV SRVLEOH DSOLFDU PiV GH XQD UHJOD� XQR GH ORV
FULWHULRV GH VHOHFFLyQ PiV KDELWXDOHV FRQVLVWH HQ DSOLFDU OD UHJOD PiV HVSHFtILFD� OR TXH� HQ XQ
VLVWHPD WHUPLQROyJLFR GH UHSUHVHQWDFLyQ� VH WUDGXFH GLUHFWDPHQWH HQ VHOHFFLRQDU OD UHJOD DVR�
FLDGD FRQ HO FRQFHSWR PiV HVSHFtILFR�
2WURV SURFHVRV GH LQIHUHQFLD QR HVWiQGDU SXHGH VHU ~WLOHV SDUD XQD JUDQ YDULHGDG GH SUR�

SyVLWRV� FRPR HO VRSRUWH SDUD OD FRQVWUXFFLyQ GH EDVHV GH FRQRFLPLHQWR \ OD REWHQFLyQ GH
LQIRUPDFLyQ VREUH HO FRQRFLPLHQWR UHSUHVHQWDGR� (QWUH ORV SURFHVRV GH LQIHUHQFLD QR HVWiQ�
GDU GH ODV '/V VH HQFXHQWUD HO FyPSXWR GHO /&6 �OHDVW FRPPRQ VXEVXPPHU� R FRQFHSWR FRP~Q
PiV HVSHFtILFR TXH VXEVXPH D XQ FRQMXQWR GH FRQFHSWRV GDGRV� (V GHFLU� TXH QR H[LVWH RWUR
FRQFHSWR TXH VXEVXPD D WRGRV ORV FRQFHSWRV GHO FRQMXQWR \ TXH VHD VXEVXPLGR SRU HO /&6�
)XH GHILQLGR HQ HO iPELWR GH '/V HQ >&RKHQ HW DO� ��@ \ KD VLGR XWLOL]DGR HQ GLYHUVDV iUHDV�
DSUHQGL]DMH LQGXFWLYR GH GHVFULSFLRQHV GH FRQFHSWRV D SDUWLU GH HMHPSORV� FRQVWUXFFLyQ GH
EDVHV GH FRQRFLPLHQWR D SDUWLU GH ODV LQVWDQFLDV GH ORV FRQFHSWRV �DSUR[LPDFLyQ ERWWRP�XS HQ
YH] GH OD DSUR[LPDFLyQ FOiVLFD WRS�GRZQ�� R OD UHSUHVHQWDFLyQ GH GLV\XQFLyQ HQ ODV '/V TXH QR
OD LQFOX\HQ� /D QRFLyQ GH /&6 HVWi PX\ UHODFLRQDGD FRQ HO FRQFHSWR PiV HVSHFtILFR �06&�
DVRFLDGR D XQ LQGLYLGXR� HV GHFLU� OD GHVFULSFLyQ FRQFHSWXDO PtQLPD GH OD TXH HO LQGLYLGXR HV
LQVWDQFLD� GDGRV ORV DVHUWRV VREUH HO LQGLYLGXR�

5.4 Evolución y uso de las Lógicas Descriptivas  
&RPR KHPRV GHVFULWR HQ OD LQWURGXFFLyQ� ODV '/V VXUJLHURQ GH OD LQYHVWLJDFLyQ UHODWLYD D ORV
IRUPDOLVPRV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� PiV FRQFUHWDPHQWH UHODFLRQDGD FRQ DTXH�
OORV TXH FRPSDUWHQ OD LGHD GH TXH OD HVWUXFWXUD GHO FRQRFLPLHQWR VH SXHGH H[SUHVDU HQ WpUPL�
QRV GH ODV FODVHV GH REMHWRV UHOHYDQWHV HQ XQ FLHUWR GRPLQLR \ GH ODV UHODFLRQHV HQWUH HOORV�
/RV SULPHURV IRUPDOLVPRV FRQ HVWDV FDUDFWHUtVWLFDV IXHURQ ODV UHGHV VHPiQWLFDV \ ORV VLVWHPDV
GH PDUFRV TXH IXHURQ GHILQLGRV HQ JHQHUDO GH XQ PRGR LQIRUPDO� KDFLHQGR TXH ODV KHUUD�
PLHQWDV GH UD]RQDPLHQWR DVRFLDGDV D GLFKRV IRUPDOLVPRV IXHUDQ PX\ GHSHQGLHQWHV GH ODV
HVWUDWHJLDV GH LPSOHPHQWDFLyQ LQKHUHQWHV D FDGD XQR�

8Q SDVR IXQGDPHQWDO KDFLD XQD FDUDFWHUL]DFLyQ EDVDGD HQ OyJLFD GH HVWH WLSR GH VLVWHPDV
VH FRQVLJXLy FRQ HO VLVWHPD ./�21( >%UDFKPDQ	6FKPRO]H��@� TXH SURSRUFLRQDED XQD
EDVH OyJLFD SDUD OD LQWHUSUHWDFLyQ GH REMHWRV� FODVHV �FRQFHSWRV� \ VXV UHODFLRQHV�
(O REMHWLYR EiVLFR GH HVWD IXQGDPHQWDFLyQ OyJLFD IXH FDUDFWHUL]DU XQ FRQMXQWR GH FRQV�

WUXFWRUHV SDUD OD GHILQLFLyQ GH WpUPLQRV �FRQFHSWRV \ UHODFLRQHV� \ GRWDUORV GH XQ VLJQLILFDGR
IRUPDO� $GHPiV� XQ VLVWHPD GH UHSUHVHQWDFLyQ GH HVWH WLSR GHEHUtD SURSRUFLRQDU PHFDQLVPRV
GH UD]RQDPLHQWR FRUUHFWRV \ FRPSOHWRV UHVSHFWR D OD VHPiQWLFD IRUPDO HVSHFLILFDGD SDUD ORV
FRQVWUXFWRUHV GH WpUPLQRV� \ TXH VH SXHGDQ FDUDFWHUL]DU HQ WpUPLQRV GH VX FRPSOHMLGDG FRP�
SXWDFLRQDO� /RV DUWtFXORV >%UDFKPDQ	/HYHVTXH��@ >/HYHVTXH	%UDFKPDQ��@ VH FRQVLGHUDQ
ORV SULPHURV HQ '/V \ DEULHURQ XQD OtQHD GH LQYHVWLJDFLyQ GH HVWXGLR GHO FRPSURPLVR HQWUH
OD H[SUHVLYLGDG \ OD FRPSOHMLGDG FRPSXWDFLRQDO GH ORV PHFDQLVPRV GH UD]RQDPLHQWR GH GLV�
WLQWRV FRQMXQWRV GH FRQVWUXFWRUHV WHUPLQROyJLFRV� 'H KHFKR� VH PRVWUDED FRPR XQD H[WHQ�
VLyQ DSDUHQWHPHQWH SHTXHxD GHO OHQJXDMH SXHGH KDFHU ORV SURFHVRV GHGXFWLYRV LQFOXVR LQGH�
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FLGLEOHV� $QDOL]y HO OHQJXDMH )/ GRQGH OD GHWHUPLQDFLyQ GH OD VXEVXQFLyQ SXHGH VHU UHVXHO�
WD HQ WLHPSR SROLQRPLDO� 6LQ HPEDUJR� SDUD HO OHQJXDMH )/ TXH UHVXOWD GH OD LQFOXVLyQ GH XQ
FRQVWUXFWRU GH UHVWULFFLyQ GH YDORU SDUD UROHV KDFH TXH HO SUREOHPD SDVH D VHU FR�13�
FRPSOHWR�
/RV SULPHURV UHVXOWDGRV VREUH OD FRPSOHMLGDG HQ HO FDVR SHRU >%UDFKPDQ	/HYHVTXH��@

>1HEHO��@ PRVWUDURQ TXH OD UHVROXFLyQ GH OD VXEVXQFLyQ HV LQWUDWDEOH� HV GHFLU� QR VH SXHGH
UHVROYHU HQ WLHPSR SROLQRPLDO� LQFOXVR SDUD '/V PX\ SRFR H[SUHVLYDV� (VWH IXH HO SXQWR GH
SDUWLGD HQ HO TXH YDULRV JUXSRV GH LQYHVWLJDFLyQ KDQ FHQWUDGR VX DWHQFLyQ LPSOHPHQWDGR
YDULDQWHV TXH� DXQTXH GHVDUUROODGDV EDMR HO PDUFR FRP~Q GH ODV '/V� GLILHUHQ HQ DVSHFWRV
FRPR OD H[SUHVLYLGDG GHO OHQJXDMH GH UHSUHVHQWDFLyQ� OD FRPSOHWLWXG GH ORV PHFDQLVPRV GH
UD]RQDPLHQWR� OD HILFLHQFLD� OD LQWHUID] GH XVXDULR R OD LQWHJUDFLyQ FRQ RWURV PRGRV GH UD]R�
QDPLHQWR >0DF*UHJRU��@ >%UDFKPDQ HW DO� ��@ 'RQLQL HW DO� ��@ >'RQLQL HW DO� ��@�
(Q >'RQLQL HW DO� ��@ VH SUHVHQWD XQD YLVLyQ FRPSOHWD GH OD IURQWHUD GH OD LQWUDWDELOLGDG HQ

'/V� KDFLHQGR XQ HVWXGLR GHO FRPSURPLVR ySWLPR H[SUHVLYLGDG�FRPSOHMLGDG� HQ FRQFUHWR
GH OD H[WHQVLyQ PiV H[SUHVLYD GH )/ FRQ UHVSHFWR D XQ FRQMXQWR GH FRQVWUXFWRUHV TXH
PDQWLHQHQ SROLQRPLDO OD FRPSOHMLGDG GH OD VXEVXQFLyQ�
/D LQWUDWDELOLGDG GHO UD]RQDPLHQWR DVRFLDGR D ODV '/V �HQ HO VHQWLGR GH QR VHU SROLQRPLDO

HQ HO FDVR SHRU� QR LPSLGH TXH XQD '/ VHD ~WLO HQ OD SUiFWLFD� VL VH XWLOL]DQ WpFQLFDV GH RSWL�
PL]DFLyQ DO LPSOHPHQWDU XQ VLVWHPD EDVDGR HQ HVD '/� SRU OR TXH RWUD OtQHD GH LQYHVWLJDFLyQ
VH UHILHUH DO HVWXGLR GH HVWRV DVSHFWRV >%DDGHU HW DO� �� �&DS ��@�
'HVSXpV GH PiV GH XQD GpFDGD GH HVWXGLR� HVWD OtQHD GH LQYHVWLJDFLyQ VH KD GDGR SRU

FRPSOHWDGD \ OD FRPXQLGDG GH '/V WLHQH XQD LGHD JOREDO GHO FRPSURPLVR HQWUH H[SUHVLYLGDG
\ FRPSOHMLGDG >'RQLQL HW DO� ��@� (O UHVXOWDGR HV TXH VDOYR ORV OHQJXDMHV FRQ XQD H[SUHVLYLGDG
PX\ UHVWULQJLGD� HO SUREOHPD GH OD GHWHUPLQDFLyQ GH OD UHODFLyQ GH VXEVXQFLyQ HV FR�13�
FRPSOHWR R LQFOXVR LQGHFLGLEOH� (O UHVXOWDGR GH WRGR HVWR� OD QHFHVLGDG GH OOHJDU D XQ FRP�
SURPLVR HQWUH H[SUHVLYLGDG� HILFLHQFLD \ FRPSOHWLWXG�
'LVWLQWRV VLVWHPDV DGRSWDQ VROXFLRQHV PX\ GLIHUHQWHV� 7HQHPRV VLVWHPDV FRQ UD]RQDGR�

UHV EDVWDQWH FRPSOHWRV \ UHODWLYDPHQWH HILFLHQWHV D FDPELR GH VHU PX\ SRFR H[SUHVLYRV� (O
VLVWHPD &/$66,& >%UDFKPDQ HW DO� ��@ HV HO PiV UHSUHVHQWDWLYR GH HVWH WLSR� 2WURV VLVWHPDV
RIUHFHQ UD]RQDGRUHV FRPSOHWRV SHUR FRPSXWDFLRQDOPHQWH LQWUDWDEOHV SDUD OHQJXDMHV PX\
H[SUHVLYRV� FRPR HV HO FDVR GH .5,3721� < SRU ~OWLPR� H[LVWHQ VLVWHPDV TXH SURSRUFLRQDQ
UD]RQDGRUHV HILFLHQWHV SDUD OHQJXDMHV PX\ H[SUHVLYRV D FDPELR GH VDFULILFDU OD FRPSOHWLWXG�
(V HO FDVR GH %$&. >1HEHO	9RQ/XFN��@ \ /220 >0DF*UHJRU��@>0DF*UHJRU��@ >0DF*UH�
JRU	%DWHV��@� /220 HV XQ VLVWHPD GHVDUUROODGR HQ HO ,QIRUPDWLRQ 6FLHQFH ,QVWLWXWH GH OD 8QLYHUVLW\
RI 6RXWKHUQ &DOLIRUQLD SRU HO JUXSR GH LQYHVWLJDFLyQ HQFDEH]DGR SRU 5REHUW 0DF *UHJRU�

'HVSXpV GH HVWXGLDU OD IXHQWH GH OD LQFRPSOHWLWXG H LGHQWLILFDU ORV FRQVWUXFWRUHV −R GH
IRUPD PiV SUHFLVD� ODV FRPELQDFLRQHV GH FRQVWUXFWRUHV− TXH UHTXLHUHQ DOJRULWPRV H[SRQHQ�
FLDOHV SDUD SUHVHUYDU OD FRPSOHWLWXG GHO UD]RQDPLHQWR� VH GHVDUUROODURQ VLVWHPDV FRPR .5,6

>%DDGHU	+ROOXQGHU��@ TXH VH FDUDFWHUL]DQ SRU OHQJXDMHV H[SUHVLYRV �UHODWLYDPHQWH� \ FRQ
PHFDQLVPRV GH UD]RQDPLHQWR FRPSOHWRV� $XQTXH VRQ PXFKR PHQRV HILFLHQWHV TXH HO UHVWR
GH ODV DSUR[LPDFLRQHV UHVXOWDURQ PX\ ~WLOHV HQ HVWXGLRV FRPSDUDWLYRV FRQ RWURV VLVWHPDV�
8QR GH HVWRV HVWXGLRV FRPSDUDWLYRV UHDOL]DGR HQ HO DxR ���� LGHQWLILFD D /220 FRPR HO PiV
H[SUHVLYR \ HILFLHQWH HQWUH VHLV VLVWHPDV WHUPLQROyJLFRV GH UHSUHVHQWDFLyQ �%$&.� &/$66,&�
.5,6� 0(621� 6%�21( \ /220� >+HLQVRKQ HW DO� ��@� (O HVWXGLR FRQFOX\H TXH�

• /D HILFLHQFLD GH ORV VLVWHPDV GH UHSUHVHQWDFLyQ WHUPLQROyJLFRV QR GHSHQGH ~QLFD�
PHQWH GH ORV DOJRULWPRV GH FiOFXOR GH OD UHODFLyQ GH VXEVXQFLyQ VLQR WDPELpQ GH ORV
DOJRULWPRV GH FODVLILFDFLyQ�
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• &XDQWR PiV H[SUHVLYR \ PiV FRPSOHWR HV XQ VLVWHPD� PiV OHQWR HV�

• /D HVWUXFWXUD GH OD EDVH GH FRQRFLPLHQWR WLHQH XQ LPSDFWR PX\ LPSRUWDQWH HQ HO
UHQGLPLHQWR� LQFOXVR QR XWLOL]DQGR HMHPSORV DUWLILFLDOHV �EXVFDQGR ORV FDVRV SHRUHV��
VLQR EDVHV GH FRQRFLPLHQWR UHDOHV�

• (O WLHPSR GH HMHFXFLyQ GH ORV VLVWHPDV FUHFH GH IRUPD FXDGUiWLFD FRQ HO WDPDxR GH OD
EDVH GH FRQRFLPLHQWR�

(Q >0DF*UHJRU��@ MXVWLILFD OD DSUR[LPDFLyQ HOHJLGD SRU /220 GH OD VLJXLHQWH PDQHUD�
• /RV XVXDULRV VROLFLWDQ OHQJXDMHV PiV \ PiV H[SUHVLYRV FRQ ORV TXH GHVFULELU ORV GR�

PLQLRV D PRGHODU�

• 6L ORV IRUPDOLVPRV GH UHSUHVHQWDFLyQ FDUHFHQ GH ORV PHFDQLVPRV GH UD]RQDPLHQWR
TXH ORV .%6V QHFHVLWDQ� HO GHVDUUROODGRU LQFOXLUi GLFKRV PHFDQLVPRV SRU VX FXHQWD \
ULHVJR� REWHQLpQGRVH VROXFLRQHV LQIHULRUHV HQ FDOLGDG D ODV REWHQLGDV VL ORV PHFDQLV�
PRV HVWiQ LQFOXLGRV HQ ORV SURSLRV IRUPDOLVPRV�

• /D FRPSOHMLGDG LQKHUHQWH DO FiOFXOR GH OD UHODFLyQ GH VXEVXQFLyQ HV LUUHOHYDQWH VL HQ
WLHPSR GH HMHFXFLyQ VH WUDEDMD FRQ LQGLYLGXRV \ UHFDH PiV SHVR HQ HO UHFRQRFHGRU�

/DV HOHYDGDV H[SUHVLYLGDG \ HILFLHQFLD� XQLGDV D OD GLYHUVLGDG GH KHUUDPLHQWDV LQFOXLGDV HQ
/220 VRQ ODV TXH QRV KDQ KHFKR HOHJLUOR FRPR VLVWHPD GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR�
\D TXH RIUHFH ODV IDFLOLGDGHV TXH ORV GHVDUUROODGRUHV QHFHVLWDQ \ SXHGH VHU XWLOL]DGR HQ HO GH�
VDUUROOR GH DSOLFDFLRQHV GH WDPDxR UHDO� $KRUD ELHQ� KD\ TXH VHU FRQVFLHQWHV GH TXH WLHQH
FLHUWDV OLPLWDFLRQHV D QLYHO GH FRPSOHWLWXG� (O $SpQGLFH $� GHVFULEH OD VLQWD[LV \� GH PDQHUD
LQIRUPDO� OD VHPiQWLFD GH ORV OHQJXDMHV GH GHVFULSFLyQ GH WpUPLQRV \ DVHUFLRQHV GH /220� $Vt
FRPR HO OHQJXDMH GH FRQVWUXFFLyQ GH FRQVXOWDV TXH DFRPSDxD DO VLVWHPD�
(Q HO VLJXLHQWH DSDUWDGR VH GHVFULEH OD UHODFLyQ GH ODV '/V FRQ RWURV IRUPDOLVPRV GH UH�

SUHVHQWDFLyQ GH FRQRFLPLHQWR� (O $SDUWDGR ����� UHSDVD ODV FDUDFWHUtVWLFDV TXH KDFHQ GH ODV
'/V XQ IRUPDOLVPR LGyQHR SDUD OD UHSUHVHQWDFLyQ GH RQWRORJtDV� (Q HO $SDUWDGR ����� VH
GHVFULEHQ ODV WHQGHQFLDV DFWXDOHV JXLDGDV SRU HO XVR GH ODV '/V HQ GLVWLQWRV WLSRV GH DSOLFD�
FLRQHV� (O $SDUWDGR ����� KDFH KLQFDSLp HQ HO XVR GH ODV '/V HQ HO WLSR GH DSOLFDFLRQHV HQ HO
TXH VH FHQWUD HVWD WHVLV� ORV VLVWHPDV .,�&%5�

5.4.1 Relación con otros formalismos de representación 
/DV '/V VH UHODFLRQDQ FRQ RWURV IRUPDOLVPRV GH UHSUHVHQWDFLyQ EDVDGRV HQ REMHWRV \ FRP�
SDUWHQ ODV PLVPDV PRWLYDFLRQHV TXH ORV PHFDQLVPRV GH UHSUHVHQWDFLyQ EDVDGRV HQ UHGHV R
HVWUXFWXUDV FRQFHSWXDOHV� (Q >/HKPDQQ��@ VH UHYLVDQ YDULRV OHQJXDMHV RULHQWDGRV D OD UHSUH�
VHQWDFLyQ HVWUXFWXUDGD GH FRQRFLPLHQWR \ VH FRPSDUDQ FRQ ODV '/V� 1R LQFLGLUHPRV PiV HQ
OD UHODFLyQ HQWUH ODV '/V� ODV UHGHV VHPiQWLFDV \ ORV VLVWHPDV GH PDUFRV� TXH \D KHPRV GHVFUL�
WR FRPR PRWLYDFLyQ GHO GHVDUUROOR GH ODV '/V� 6yOR FLWDU TXH HQ ORV PDUFRV VH SHUPLWHQ FD�
UDFWHUtVWLFDV DGLFLRQDOHV FRPR YDORUHV SRU GHIHFWR �TXH VRQ LQFOXLGRV FRPR H[WHQVLRQHV HQ
DOJXQDV '/V PX\ H[SUHVLYDV� \ DVSHFWRV GLQiPLFRV FRPR GLVSDUDGRUHV� (Q >%DDGHU HW DO� ��@
VH OOHYD D FDER XQ DQiOLVLV GHWDOODGR GH ODV UHODFLRQHV HQWUH ODV '/V \ ORV JUDIRV FRQFHSWXDOHV
>6RZD��@� /D FRQFOXVLyQ SULQFLSDO HV TXH \D TXH FXDOTXLHU '/ LQFOX\H ODV UHVWULFFLRQHV GH
UROHV FXDQWLILFDGDV XQLYHUVDOPHQWH� \ TXH pVWD FDUDFWHUtVWLFD QR HVWi SUHVHQWH HQ ORV JUDIRV
FRQFHSWXDOHV� ODV HVWUXFWXUDV GH UHSUHVHQWDFLyQ VH GHEHQ LQWHUSUHWDU GH IRUPD VXVWDQFLDOPHQWH
GLVWLQWD�

(Q PXFKRV RWURV FDPSRV GH OD ,QIRUPiWLFD VH HQFXHQWUDQ IRUPDOLVPRV SDUD UHSUHVHQWDU
FODVHV \ REMHWRV� TXH FRPSDUWHQ OD QRFLyQ GH FODVH FRPR VXEFRQMXQWR GHO XQLYHUVR GH GLVFXU�
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VR� \ SHUPLWHQ H[SUHVDU UHVWULFFLRQHV �SRU HMHPSOR VXEFODVHV� \ UHODFLRQHV HQWUH FODVHV� (Q
SDUWLFXODU HVWRV IRUPDOLVPRV VH KDQ GHVDUUROODGR HQ HO iPELWR GH ORV VLVWHPDV GH EDVHV GH
GDWRV� PRGHORV GH GDWRV� OHQJXDMHV RULHQWDGRV D REMHWRV \ HQ JHQHUDO� HQ ORV OHQJXDMHV GH
SURJUDPDFLyQ�
$XQTXH KD KDELGR GLIHUHQWHV WUDEDMRV TXH VH KDQ HQFDUJDGR GH OD UHODFLyQ HQWUH ORV GLVWLQ�

WRV IRUPDOLVPRV EDVDGRV HQ REMHWRV GHVDUUROODGRV HQ ODV GLVWLQWDV iUHDV� \ ODV '/V� HV GLItFLO
HQFRQWUDU XQ PDUFR FRP~Q TXH SHUPLWD KDFHU XQD FRPSDUDFLyQ SUHFLVD� (Q >%DDGHU HW DO� ��
�&DS ��@ VH XWLOL]D XQD '/ FRPR PDUFR FRP~Q SDUD LGHQWLILFDU ODV FDUDFWHUtVWLFDV FRPXQHV
HQWUH GLVWLQWRV PRGHORV GH GDWRV� (Q SDUWLFXODU HVSHFLILFDQ OD FRUUHVSRQGHQFLD HQWUH XQD '/
\ HO PRGHOR (QWLGDG�5HODFLyQ \ XQ PRGHOR GH GDWRV RULHQWDGR D REMHWRV SDUD FRQFOXLU TXH�
DXQTXH VH SXHGHQ LGHQWLILFDU PXFKDV VLPLOLWXGHV \ SXQWRV EiVLFRV HQ FRP~Q� H[LVWHQ PXFKDV
FDUDFWHUtVWLFDV GLVWLQWDV� 3RU HMHPSOR� HQ DOJXQRV PRGHORV GH GDWRV VH UHTXLHUH XQD IRUPD GH
DVHUWRV GH LQFOXVLyQ FtFOLFRV� \ UROHV ELGLUHFFLRQDOHV SDUD PRGHODU UHODFLRQHV HQ DPERV VHQWL�
GRV� PLHQWUDV TXH ORV UROHV GH '/V WLHQH XQD GLUHFFLRQDOLGDG ELHQ GHILQLGD� 5HVSHFWR D ORV
PRGHORV GH GDWRV RULHQWDGRV D REMHWRV OD GLIHUHQFLD IXQGDPHQWDO HV TXH DXQTXH ODV '/V SUR�
SRUFLRQDQ OD H[SUHVLYLGDG VXILFLHQWH SDUD PRGHODU HVWUXFWXUDV GH UHJLVWURV \ FRQMXQWRV� QR
IRUPDQ SDUWH GH ORV PHFDQLVPRV H[SOtFLWRV TXH VH SXHGHQ XWLOL]DU� SRU OR TXH VX UHSUHVHQWD�
FLyQ HV DUWLILFLDO \ SRFR VLPSOH SDUD TXLpQ OD XWLOL]D� /yJLFDPHQWH HO SXQWR IXHUWH GH ODV '/V
VRQ VXV PHFDQLVPRV GH UD]RQDPLHQWR TXH QR VH LQFOX\HQ HQ QLQJXQR GH ORV PRGHORV GH
GDWRV� (VWRV PHFDQLVPRV UHVXOWDQ GH JUDQ XWLOLGDG \ H[LVWHQ PXFKRV WUDEDMRV TXH HVWXGLDQ ODV
DSOLFDFLRQHV GH ODV '/V D ORV VLVWHPDV GH JHVWLyQ GH EDVHV GH GDWRV� SRU HMHPSOR >%RUJLGD��@
>%DDGHU HW DO� �� �&DS � \ ���@�
(Q FXDQWR D OD UHODFLyQ GH ODV '/V FRQ RWUDV OyJLFDV� OD REVHUYDFLyQ LQLFLDO HV TXH ODV '/V

VRQ VXEFRQMXQWRV GH OD OyJLFD GH SULPHU RUGHQ� KHFKR FRQRFLGR GHVGH ORV RUtJHQHV GH ODV
'/V \ HVWXGLDGR H[WHQVDPHQWH HQ >%RUJLGD��@� 'H KHFKR OD '/ $/& VH FRUUHVSRQGH FRQ HO
IUDJPHQWR GH OD OyJLFD GH SULPHU RUGHQ UHVWULQJLHQGR OD VLQWD[LV D ODV IyUPXODV TXH FRQWLHQHQ
GRV YDULDEOHV� (VWH WLSR GH HVWXGLRV KDQ VLGR ~WLOHV SDUD FDUDFWHUL]DU \ FRPSDUDU OD H[SUHVLYL�
GDG GH GLVWLQWDV '/V�

5.4.2 DLs como formalismo de representación de ontologías 
([LVWHQ QXPHURVDV YHQWDMDV GHULYDGDV GHO XVR GH ODV '/V FRPR IRUPDOLVPR GH UHSUHVHQWD�
FLyQ GH FRQRFLPLHQWR� HQ JHQHUDO� \ GH FRQRFLPLHQWR RQWROyJLFR HQ SDUWLFXODU� SULQFLSDOPHQ�
WH DVRFLDGDV FRQ VXV PHFDQLVPRV GH UD]RQDPLHQWR�
3RU HMHPSOR� ORV PHFDQLVPRV GH FODVLILFDFLyQ DXWRPiWLFD GH FRQFHSWRV \ HO UHFRQRFLPLHQ�

WR GH LQVWDQFLDV D\XGDQ HQ HO SURFHVR GH RUJDQL]DFLyQ GH OD LQIRUPDFLyQ� HQ OD LQIHUHQFLD GH
FRQRFLPLHQWR DGLFLRQDO� \ IDFLOLWDQ OD LQFRUSRUDFLyQ GH QXHYR FRQRFLPLHQWR \ HO ERUUDGR GH
ODV GHILQLFLRQHV LQQHFHVDULDV �FRQ FKHTXHR GH LQFRKHUHQFLDV DXWRPiWLFR��
(VWRV PHFDQLVPRV GH UD]RQDPLHQWR D\XGDQ HQ HO GLVHxR GH RQWRORJtDV� HQ SDUWLFXODU HQ HO

FKHTXHR GH FRQVLVWHQFLD HQ RQWRORJtDV GLVHxDGDV SRU YDULRV DXWRUHV� \ HQ VX XVR� HQ SDUWLFXODU
SDUD GHWHUPLQDU OD FRQVLVWHQFLD GH XQ FRQMXQWR GH KHFKRV UHVSHFWR D OD RQWRORJtD \ SDUD GH�
WHUPLQDU ODV LQVWDQFLDV GH ODV FODVHV GH OD RQWRORJtD�
$GHPiV� ORV PHFDQLVPRV GH FODVLILFDFLyQ WDPELpQ SXHGHQ VHU XWLOL]DGRV HQ ORV SURFHVRV

GH DFFHVR D OD LQIRUPDFLyQ \ OD FDSDFLGDG GH UHDOL]DU FRQVXOWDV TXH FRUUHVSRQGHQ D GHVFULS�
FLRQHV LQFRPSOHWDV SHUPLWHQ UHDOL]DU UHFXSHUDFLRQHV DSUR[LPDGDV� (Q VLVWHPDV GH UHFXSHUD�
FLyQ GH LQIRUPDFLyQ HQ ORV TXH FDGD REMHWR WLHQH XQD GHVFULSFLyQ FRPSOHMD� HO VLVWHPD SXHGH
UHFLELU XQD FRQVXOWD TXH GHVFULEH REMHWRV FRQ XQD FLHUWD HVWUXFWXUD �HQFRQWUDU FRPLGDV GH GRV
SODWRV� GH IRUPD TXH HO SULPHUR ������� /DV GHVFULSFLRQHV GH ORV REMHWRV TXH HVWiQ UHSUHVHQWD�
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GRV HQ HO VLVWHPD SXHGHQ FODVLILFDUVH FRQ UHVSHFWR DO UHVWR GH IRUPD TXH ORV REMHWRV VLPLODUHV
VH DJUXSDQ MXQWRV� $GHPiV� VRQ PiV VLPLODUHV FXDQWR PiV HVSHFtILFR VHD HO QLYHO HQ HO TXH
HVWiQ DJUXSDGRV� (VWH PHFDQLVPR −XWLOL]DGR SRU HMHPSOR HQ HO VLVWHPD /$66,( >'HYDQEX HW

DO� ��@− QRV RIUHFH XQ HVTXHPD GH LQGH[DFLyQ PXFKR PiV VRILVWLFDGR TXH ORV HVTXHPDV ED�
VDGRV HQ OD DSDULFLyQ GH FLHUWRV YDORUHV�
3RU RWUR ODGR� OD GHWHFFLyQ GH LQFRKHUHQFLDV D\XGD HQ HO SURFHVR GH DGTXLVLFLyQ GHO FRQR�

FLPLHQWR LQLFLDO \ HQ SRVWHULRUHV LQFRUSRUDFLRQHV SHUPLWLHQGR YHULILFDU OD FRQVLVWHQFLD GHO
FRQRFLPLHQWR UHSUHVHQWDGR� (VWR IDFLOLWD WDPELpQ OD LQWHJUDFLyQ GH RQWRORJtDV� WDQWR SDUD
DVHUWDU UHODFLRQHV HQWUH GLVWLQWDV RQWRORJtDV FRPR SDUD FRPSXWDU OD LQWHJULGDG GHO UHVXOWDGR�
3RU ~OWLPR� HO KHFKR GH TXH OD VLQWD[LV GH ODV '/V VHD PX\ FHUFDQD DO OHQJXDMH QDWXUDO�

MXQWR FRQ OD GHILQLFLyQ SUHFLVD −PHGLDQWH XQ OHQJXDMH IRUPDO− GH ORV WpUPLQRV XVDGRV HQ OD
UHSUHVHQWDFLyQ −FRQFHSWRV \ UHODFLRQHV− \ VX RUJDQL]DFLyQ HQ XQD MHUDUTXtD GH DEVWUDFFLyQ
D\XGDQ DO XVXDULR HQ OD FRPSUHQVLyQ GH OD LQIRUPDFLyQ� 'H HVWH PRGR� XQ XVXDULR TXH QR
HVWp IDPLOLDUL]DGR FRQ HO GRPLQLR SXHGH REWHQHU XQD YLVLyQ FRPSUHQVLYD GH ORV HOHPHQWRV
GHO GRPLQLR \ VXV LQWHUUHODFLRQHV� WDO \ FRPR KDQ VLGR LGHQWLILFDGRV SRU HO H[SHUWR TXH KD
FRQVWUXLGR HO VLVWHPD�

5.4.3 Tendencias actuales  
5HVSHFWR D ODV WHQGHQFLDV DFWXDOHV� HQ ORV ~OWLPRV DxRV OD LQYHVWLJDFLyQ HQ '/V KD HVWDGR
JXLDGD SRU HO REMHWLYR QDWXUDO GH VX DSOLFDFLyQ HQ GLVWLQWDV iUHDV� SODQLILFDFLyQ� UHSUHVHQWDFLyQ
GH DFFLRQHV� ,QJHQLHUtD GHO 6RIWZDUH� EDVHV GH GDWRV� LQWHJUDFLyQ GH LQIRUPDFLyQ� E~VTXHGDV
LQWHOLJHQWHV� :HE 6HPiQWLFD� \ VLVWHPDV &%5� HQWUH RWURV� (Q >%DDGHU HW DO� ��@ VH SXHGH HQ�
FRQWUDU XQD GHVFULSFLyQ GHWDOODGD GH DSOLFDFLRQHV UHDOHV EDVDGDV HQ VLVWHPDV GH '/V� /D DSOL�
FDFLyQ GH VLVWHPDV GH '/V HQ HVWDV \ RWUDV iUHDV KD GHULYDGR HQ OD QHFHVLGDG GH XWLOL]DU
OHQJXDMHV H[SUHVLYRV� (Q FRQFUHWR� OD H[SUHVLYLGDG GH OD '/ QHFHVDULD SDUD UD]RQDU FRQ
PRGHORV GH GDWRV \ GDWRV VHPL�HVWUXFWXUDGRV KD FRQWULEXLGR D OD LGHQWLILFDFLyQ GH QXPHURVDV
H[WHQVLRQHV SDUD OD DSOLFDFLyQ SUiFWLFD GH ODV '/V�
3RU HMHPSOR� ORV VLVWHPDV GH LQWHJUDFLyQ GH FRQRFLPLHQWR UHTXLHUHQ OD SRVLELOLGDG GH UH�

SUHVHQWDU ODV UHODFLRQHV GH LQFOXVLyQ HQWUH UHODFLRQHV \ QR VyOR HQWUH FRQFHSWRV >8OOPDQ��@
>&DOYDQHVH HW DO� ��E@� &RPR YHUHPRV HQ HO &DStWXOR �� QXHVWUD DSUR[LPDFLyQ D OD LQWHJUDFLyQ
GH RQWRORJtDV VH EDVD SUHFLVDPHQWH HQ HVWD FDSDFLGDG TXH Vt VH LQFOX\H HQ /220�
(Q >%RUJLGD��@ VH KDFH XQ HVWXGLR GHWDOODGR GH ODV YHQWDMDV GH ODV '/V FRQ UHVSHFWR D OD

WHFQRORJtD GH JHVWLyQ GH LQIRUPDFLyQ PiV DPSOLDPHQWH XWLOL]DGD� ORV VLVWHPDV GH JHVWLyQ GH
EDVHV GH GDWRV� (O REMHWLYR GH FDSWXUDU OD VHPiQWLFD GH ORV PRGHORV GH EDVHV GH GDWRV SDUD
UD]RQDU FRQ ORV HVTXHPDV FRQFHSWXDOHV GH GDWRV KD PDUFDGR OD LPSRUWDQFLD GH ODV UHVWULFFLR�
QHV QXPpULFDV \ ORV DVHUWRV FRQ FLFORV HQ ODV EDVHV GH FRQRFLPLHQWR >&DOYDQHVH HW DO� ��D@�
/RV PLVPRV UHTXLVLWRV WDPELpQ KDQ VXUJLGR FRQ OD QHFHVLGDG GH UHSUHVHQWDU RQWRORJtDV HQ

HO FRQWH[WR GH OD :HE 6HPiQWLFD >+RUURFNV	3DWHO�6FKQHLGHU��@ >+RUURFNV��@� /RV VLVWHPDV
GH '/V MXHJDQ XQ SDSHO IXQGDPHQWDO HQ OD :HE 6HPiQWLFD HVSHFLDOPHQWH WUDV OD XQLyQ
'$0/�2,/�� >+RUURFNV��@ HQ XQ OHQJXDMH :HE SDUD UHSUHVHQWDU RQWRORJtDV EDVDGR HQ XQD
OyJLFD GHVFULSWLYD �OODPDGD 6+,4�� DPSOLDGD FRQ HQXPHUDFLRQHV �RSHUDGRU RQH2I�� WLSRV GH
GDWRV FRQFUHWRV DGLFLRQDOHV \ FRQ VLQWD[LV EDVDGD HQ 5')6 �5') 6TXHPD�� (O HGLWRU 2,/(G
RIUHFH XQD LQWHUID] DPLJDEOH EDVDGD HQ PDUFRV \ SURSRUFLRQD UD]RQDPLHQWR D WUDYpV GHO VLV�
WHPD GH OyJLFD GHVFULSWLYD )D&7 >+RUURFNV��@�

�� KWWS���ZZZ�GDPO�RUJ���������GDPO�RLO�LQGH[
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(Q ODV DSOLFDFLRQHV GH ODV '/V PiV EiVLFDV VH SRQH GH PDQLILHVWR XQD GH VXV SULQFLSDOHV
OLPLWDFLRQHV� QR LQWHJUDU FRQRFLPLHQWR �\ HQ FRQVHFXHQFLD WDPSRFR UD]RQDPLHQWRV� VREUH
GRPLQLRV HVSHFtILFRV FRPR Q~PHURV R FDGHQDV GH FDUDFWHUHV� TXH VRQ QHFHVDULRV HQ OD PD\R�
UtD GH ODV DSOLFDFLRQHV� 3RU HMHPSOR� SDUD PRGHODU HO FRQFHSWR GH �SHUVRQDV MyYHQHV �HQWUH � \ ��
DxRV�� XWLOL]DUtDPRV XQ DWULEXWR VLPSOH HGDG \ XQ YDORU FRQFUHWR QXPpULFR �HQ XQ UDQJR� TXH
OR UHOOHQH� 3DUD SRGHU HVWDEOHFHU UHODFLRQHV GH VXEVXQFLyQ� SRU HMHPSOR� HQWUH HO FRQFHSWR
�SHUVRQDV HVFRODUHV ������� \ �SHUVRQDV MyYHQHV ������� GHEHUtDPRV XWLOL]DU SURSLHGDGHV GH ORV LQ�
WHUYDORV QXPpULFRV� /RV GRPLQLRV FRQFUHWRV QR VROR LQFOX\HQ WLSRV GH GDWRV VLPSOHV� FRPR
Q~PHURV� VLQR RWURV GRPLQLRV PiV HODERUDGRV� FRPR UHJLRQHV HVSDFLDOHV R LQWHUYDORV WHPSR�
UDOHV� 0XFKRV WUDEDMRV KDQ HVWXGLDGR HVWH WLSR GH H[WHQVLRQHV GH ODV '/V� 'HVWDFDPRV >%DD�
GHU	6DWWOHU��@ GRQGH VH HVWXGLD HO LPSDFWR GH H[WHQGHU GLVWLQWDV '/V FRQ GRPLQLRV QXPpUL�
FRV \ IXQFLRQHV GH DJUHJDFLyQ VREUH HOORV� (O HVWXGLR HVWi JXLDGR SRU OD QHFHVLGDG GH HVWD
H[WHQVLyQ HQ DSOLFDFLRQHV GH '/V D ORV VLVWHPDV GH EDVHV GH GDWRV�

5HODFLRQDGR FRQ 80/ >5XPEDXJK HW DO� ��@� TXH HV KR\ HQ GtD HO OHQJXDMH HVWiQGDU SDUD
OOHYDU D FDER OD IDVH GH DQiOLVLV GHO GHVDUUROOR GHO VRIWZDUH \ GH ORV VLVWHPDV GH LQIRUPDFLyQ�
XQD OtQHD GH WUDEDMR TXH UHVXOWDUtD GH JUDQ XWLOLGDG VHUtD HO GHVDUUROOR GH KHUUDPLHQWDV FDVH TXH
OOHYDUDQ D FDER SURFHVRV GH UD]RQDPLHQWR DXWRPiWLFRV VREUH ORV HVTXHPDV 80/� SRU HMHP�
SOR� SDUD FRPSUREDU OD FRQVLVWHQFLD R OD UHGXQGDQFLD GH ORV PLVPRV� 3DUD FDSWXUDU HVTXHPDV
80/ HQ '/V VH UHTXLHUH HO XVR GH UROHV LQYHUVRV� UHVWULFFLRQHV QXPpULFDV \ SXQWRV ILMRV JH�
QHUDOHV HQ ORV FRQFHSWRV SDUD PRGHODU ODV HVWUXFWXUDV UHFXUVLYDV >&DOYDQHVH HW DO� ��@�
/RV EHQHILFLRV TXH FRQOOHYD HO XVR GH '/V HQ OD UHSUHVHQWDFLyQ GH FRQRFLPLHQWR KDQ

KHFKR TXH GLVWLQWDV FRPXQLGDGHV� \ HQ SDUWLFXODU OD FRPXQLGDG GH &%5� KD\D ILMDGR VX DWHQ�
FLyQ HQ HOODV FRPR WHFQRORJtD GH UHSUHVHQWDFLyQ GHO FRQRFLPLHQWR QHFHVDULR HQ VXV VLVWHPDV
>.RHOKHU��@>.DPS��@ >1DSROL HW DO� ��@ >.DPS��@ >/LHEHU	1DSROL��@>6DORWWL	9HQWRV��@�
3RU OD UHODFLyQ FRQ QXHVWUR WUDEDMR GHVFULELPRV HVWDV DSUR[LPDFLRQHV HQ HO DSDUWDGR VLJXLHQ�
WH� TXH UHSDVD ODV YHQWDMDV GHULYDGDV GHO XVR GH ODV '/V SDUD ORV VLVWHPDV .,�&%5�
(Q OD HYROXFLyQ GH ORV VLVWHPDV GH '/V VH REVHUYD TXH XQD FRQVROLGDFLyQ GHO HVStULWX GH

DXPHQWDU OD H[SUHVLYLGDG GH VXV OHQJXDMHV �TXH HV OD DSUR[LPDFLyQ GH /220� \D TXH ORV UH�
TXLVLWRV VXUJLGRV GH OD DSOLFDFLyQ GH ODV '/V HQ ORV GLVWLQWRV iPELWRV KDQ HVWLPXODGR OD QHFH�
VLGDG GH LQFRUSRUDU PHFDQLVPRV GH UHSUHVHQWDFLyQ PiV H[SUHVLYRV \ DGDSWDU R H[WHQGHU FRQ�
VHFXHQWHPHQWH ODV WpFQLFDV GH UD]RQDPLHQWR DVRFLDGDV� 6HJ~Q OD RSLQLyQ H[SUHVDGD HQ >&DO�
YDQHVH HW DO� ��@ OD LQYHVWLJDFLyQ HQ '/V VH HVWi FHQWUDQGR HQ OHQJXDMHV WHUPLQROyJLFRV PXFKR
PiV H[SUHVLYRV� GRQGH OD SURSLHGDG TXH VH GHVHD PDQWHQHU QR HV OD WUDWDELOLGDG GHO UD]RQD�
PLHQWR VLQR OD GHFLELOLGDG�

5.4.4 Uso de las DLs en los sistemas KI-CBR 
(QWUH ORV WUDEDMRV GH OD FRPXQLGDG GH &%5 TXH KDQ ILMDGR VX DWHQFLyQ HQ ODV '/V FRPR
WHFQRORJtD GH UHSUHVHQWDFLyQ GHO FRQRFLPLHQWR SRGHPRV GLVWLQJXLU GRV OtQHDV GH LQYHVWLJD�
FLyQ� 8QD OtQHD PiV WHyULFD HQ OD TXH HQPDUFDPRV ORV WUDEDMRV GH *� .DPS >.DPS��@
>.DPS��@ VH UHILHUH DO HVWXGLR GH OD H[SUHVLYLGDG GH OD '/V HQ HO FRQWH[WR GH ORV VLVWHPDV
&%5� 5HDOPHQWH VH FHQWUD HQ HO HVWXGLR GH ORV GRPLQLRV FRQFUHWRV \ VX LQFOXVLyQ HQ ORV VLV�
WHPDV GH '/V� (Q >.DPS��@ H[WLHQGH XQD '/ FRQ XQ GRPLQLR FRQFUHWR TXH SHUPLWH PDQH�
MDU VLVWHPDV GH LQHFXDFLRQHV OLQHDOHV� (Q >.DPS��@ VH DSOLFD HO PDUFR JHQHUDO SUHVHQWDGR HQ
>.DPS��@ DO GRPLQLR GH UHFXSHUDFLyQ GH GDWRV ELEOLRJUiILFRV� (VWXGLDQ TXp GRPLQLRV FRQ�
FUHWRV VRQ DGHFXDGRV SDUD PDQHMDU SUHJXQWDV TXH LQWHJUDQ GDWRV SXUDPHQWH ELEOLRJUiILFRV
FRQ LQIRUPDFLyQ GHO FRQWHQLGR GH XQ DUWtFXOR� 3UHVHQWDQ XQD MHUDUTXtD GH GRPLQLRV QXPpUL�
FRV DGPLVLEOHV DVt FRPR GLYHUVRV GRPLQLRV FRQFUHWRV VREUH FDGHQDV GH FDUDFWHUHV \ WH[WRV \
FyPR VH SXHGHQ UHGXFLU UHODFLRQHV HVSDFLDOHV D GRPLQLRV FRQFUHWRV QXPpULFRV�
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7DPELpQ ORV WUDEDMRV SUHVHQWDGRV HQ >9HQWRV HW DO� ��@ >&RXSH\ HW DO� ��@ VH SXHGHQ HQ�
PDUFDU HQ HVWD OtQHD� 6X SULQFLSDO REMHWLYR HV GHILQLU \ FODVLILFDU FRQFHSWRV TXH LQFOX\DQ FRQR�
FLPLHQWR SRU GHIHFWR \ H[FHSFLRQHV \ H[WHQGHU HO PHFDQLVPR GH FODVLILFDFLyQ GH IRUPD DGH�
FXDGD� SDUD GHVSXpV SURSRQHU SURFHVRV GH UHFXSHUDFLyQ \ VHOHFFLyQ GH FDVRV EDVDGRV HQ HVD
RSHUDFLyQ GH FODVLILFDFLyQ� (Q >9HQWRV HW DO� ��@ VH GHVFULEH &�&/$66,&δε XQD H[WHQVLyQ GH
&�&/$66,& HQ OD TXH VH DxDGHQ ODV FRQHFWLYDV δ �SRU GHIHFWR� \ ε �H[FHSFLyQ� SDUD LQFOXLU HO
FRPSRUWDPLHQWR SRU GHIHFWR \ VXV H[FHSFLRQHV HQ ODV GHILQLFLRQHV GH ORV FRQFHSWRV� PDQWH�
QLHQGR OD FODVLILFDFLyQ GH FRQFHSWRV PRQyWRQD \ SROLQRPLDO� (Q >&RXSH\ HW DO� ��@ OD OyJLFD
GHVFULSWLYD XWLOL]DGD HV$/1 δε�� 'HVFULEHQ VX VLQWD[LV� VX VHPiQWLFD IRUPDO \ ORV SURFHVRV GHO
&%5 TXH VH EDVDQ HQ HO DOJRULWPR GH VXEVXQFLyQ �SDUD $/1 δε� TXH SHUPLWH OD FODVLILFDFLyQ GH
FRQFHSWRV TXH LQFOX\DQ HQ VXV GHVFULSFLRQHV FRPSRUWDPLHQWR SRU GHIHFWR \ H[FHSFLRQHV�
/D RWUD OtQHD GH WUDEDMR >.RHOKHU��@ >.RHOKHU��@ >1DSROL HW DO� ��@ >1DSROL HW DO� ��@ >6DORW�

WL	9HQWRV��@� HQ OD TXH WDPELpQ VH HQPDUFD QXHVWUD SURSXHVWD� QR VH FHQWUD HQ HO HVWXGLR
WHyULFR GH ODV '/V� QL GH ODV FRQGLFLRQHV R H[WHQVLRQHV GH ODV '/V TXH OH SHUPLWHQ D XQD '/
VHU DGHFXDGD SDUD &%5� (Q YH] GH HVR� VH SDUWH GH ORV PHFDQLVPRV GH UD]RQDPLHQWR GH XQ
VLVWHPD GH '/� PiV R PHQRV H[SUHVLYR� \ VH HVWXGLD FyPR IRUPXODU ORV SURFHVRV &%5 HQ
EDVH D ORV PHFDQLVPRV GH UD]RQDPLHQWR EiVLFRV GH FXDOTXLHU VLVWHPD GH '/V�
8QR GH ORV SULPHURV WUDEDMRV TXH DSOLFDURQ ODV '/V D ORV VLVWHPDV &%5� IXHURQ ORV GH -�

.RHOKHU >.RHOKHU��@ >.RHOKHU��@ GRQGH VH FRQVWUX\H XQ VLVWHPD GH SODQLILFDFLyQ &%5� /RV
FDVRV UHSUHVHQWDQ SODQHV SDUD UHDOL]DU RSHUDFLRQHV HQ HO VLVWHPD GH FRUUHR HOHFWUyQLFR GH
8QL[� TXH VH LQGH[DQ D WUDYpV GH ODV SUHFRQGLFLRQHV \ SRVWFRQGLFLRQHV TXH VH UHSUHVHQWDQ
PHGLDQWH FRQFHSWRV GH XQ VLVWHPD GH '/V� /D UHSUHVHQWDFLyQ GH FDVRV QR VH EDVD ~QLFDPHQ�
WH HQ '/V VLQR TXH SDUD OD VROXFLyQ� HO FRQMXQWR GH SDVRV GHO SODQ� XWLOL]D IyUPXODV HQ XQ
VLVWHPD GH OyJLFD WHPSRUDO FRQ RSHUDGRUHV PRGDOHV� 'HILQH GRV WLSRV GH UHFXSHUDFLyQ� /D
UHFXSHUDFLyQ IXHUWH EXVFD FDVRV FX\R tQGLFH LPSOLFD HO GHO SUREOHPD FRQVXOWD� OR TXH VLJQLILFD�
TXH ODV SUHFRQGLFLRQHV GH OD FRQVXOWD LPSOLFDQ ODV GHO FDVR \ ODV SRVWFRQGLFLRQHV GHO FDVR
LPSOLFDQ ODV GHO SUREOHPD� 6L HVWR QR HV SRVLEOH VH DSOLFD XQ SURFHVR GH UHFXSHUDFLyQ GpELO
TXH EXVFD ORV FDVRV FX\DV SUHFRQGLFLRQHV VHDQ LPSOLFDGDV SRU ODV SUHFRQGLFLRQHV GH OD FRQ�
VXOWD \ QR HVWDEOHFH FRQGLFLyQ SDUD ODV SRVWFRQGLFLRQHV� /DV SUHFRQGLFLRQHV \ SRVWFRQGLFLR�
QHV� WDQWR GH OD FRQVXOWD FRPR GH ORV FDVRV� VH UHSUHVHQWDQ FRPR FRQFHSWRV GH '/V \ ODV
LPSOLFDFLRQHV FRUUHVSRQGHQ D OD UHODFLyQ GH VXEVXQFLyQ HQWUH ORV FRQFHSWRV� $ LPSOLFD %
VLJQLILFD TXH $ HV VXEVXPLGR SRU %�
/RV WUDEDMRV GH $� 1DSROL >1DSROL��@ >1DSROL HW DO� ��@ WRPDQ FRPR SXQWR GH SDUWLGD HO

WUDEDMR GH -� .RHOKHU DSOLFiQGROR HQ SULPHU OXJDU D ORV VLVWHPDV GH PDUFRV \ SRVWHULRUPHQWH
D '/V� 7DPELpQ FRQVLGHUDQ HO SURFHVR GH UHFXSHUDFLyQ FRPR XQ SURFHVR GH FODVLILFDFLyQ GHO
tQGLFH GH OD FRQVXOWD �XQ FRQFHSWR TXH UHSUHVHQWD VXV SUHFRQGLFLRQHV \ REMHWLYRV� HQ XQD
MHUDUTXtD SHUR SHUPLWLHQGR ORFDOL]DFLRQHV PiV IOH[LEOHV TXH UHFRUUHQ DVFHQGHQWH R GHVFHQ�
GHQWHPHQWH OD MHUDUTXtD GH SUHFRQGLFLRQHV \ REMHWLYRV�
(O WUDEDMR SUHVHQWDGR HQ >6DORWWL	9HQWRV��@ WDPELpQ XWLOL]D ORV PHFDQLVPRV GH UD]RQD�

PLHQWR GH XQ VLVWHPD GH '/V �&�&/$66,&� SDUD GHILQLU XQ SURFHVR GH UHFXSHUDFLyQ GH FD�
VRV� 3URSRQHQ OD UHSUHVHQWDFLyQ GH FDVRV FRPR LQGLYLGXRV TXH HVWiQ LQGH[DGRV D WUDYpV GH
FRQFHSWRV RUJDQL]DGRV HQ XQD WD[RQRPtD \ TXH KDQ VLGR FRQVWUXLGRV GH IRUPD PDQXDO SRU HO
GLVHxDGRU GHO VLVWHPD &%5� 3DUD UHFXSHUDU FDVRV VLPLODUHV D XQD FRQVXOWD� SURSRQHQ OD FRQV�
WUXFFLyQ GH XQ LQGLYLGXR TXH UHSUHVHQWH ODV FDUDFWHUtVWLFDV GH OD FRQVXOWD \ VX UHFRQRFLPLHQWR
SDUD REWHQHU ORV tQGLFHV �FRQFHSWRV� GH ORV TXH HV LQVWDQFLD� /RV FDVRV TXH FRPSDUWHQ DO
PHQRV XQ tQGLFH FRQ OD FRQVXOWD� HV GHFLU� VRQ LQVWDQFLD GH DO PHQRV XQR GH ORV FRQFHSWRV GH
ORV TXH HV LQVWDQFLD OD FRQVXOWD VRQ UHFXSHUDGRV FRPR FDVRV UHOHYDQWHV� (O LQFRQYHQLHQWH GH
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HVWH WLSR GH YDORUDFLyQ GH OD VLPLOLWXG HV TXH HQ DOJXQDV RFDVLRQHV SRGUtD UHVXOWDU GHPDVLDGR
UHODMDGD� UHFXSHUiQGRVH XQ Q~PHUR PX\ HOHYDGR GH FDVRV� 2WUD RSFLyQ PiV HVWULFWD SRGUtD
FRQVLVWLU� SRU HMHPSOR� HQ FRQVLGHUDU ORV FDVRV TXH FRPSDUWDQ WRGRV ORV tQGLFHV FRQ OD FRQ�
VXOWD� 2WUD RSFLyQ HV XWLOL]DU XQ SURFHVR GH VHOHFFLyQ GH FDVRV TXH HOLMD GHO FRQMXQWR GH FDVRV
ORFDOL]DGRV DTXHOORV TXH VHDQ PiV VLPLODUHV� 3DUD HOOR SURSRQHQ XQD DSUR[LPDFLyQ �TXH
KHPRV GHVFULWR HQ HO &DStWXOR � �$SDUWDGR ��������� TXH VH EDVD HQ FRPSXWDU HO /&6 HQWUH OD
FRQVXOWD \ FDGD XQR GH ORV FDVRV ORFDOL]DGRV DQWHULRUPHQWH�
$GHPiV GH ODV YHQWDMDV GH ODV '/V SDUD OD UHSUHVHQWDFLyQ GHO FRQRFLPLHQWR WHUPLQROyJLFR

GH XQ VLVWHPD .,�&%5� GHVGH HO SXQWR GH YLVWD GH ORV SURFHVRV &%5 VRQ GHVWDFDEOHV ODV VL�
JXLHQWHV FDUDFWHUtVWLFDV�

• 6X FDSDFLGDG SDUD FRQVWUXLU GHVFULSFLRQHV HVWUXFWXUDGDV GH ORV FDVRV� SURSRUFLRQDQ�
GR XQD IRUPD H[SUHVLYD GH UHSUHVHQWDUORV�

• $SOLFDGDV D OD UHSUHVHQWDFLyQ GH ORV tQGLFHV� SHUPLWHQ GHILQLU pVWRV FRQ XQD VHPiQWL�
FD IRUPDO TXH SHUPLWH RUJDQL]DUORV HQ XQD MHUDUTXtD GH DEVWUDFFLyQ TXH VH FRQVWUX\H
D SDUWLU GH VXV GHILQLFLRQHV \ TXH IDFLOLWD OD FRPSUHQVLyQ GH ORV DWULEXWRV XWLOL]DGRV
HQ OD LQGH[DFLyQ GH ORV FDVRV�

• /RV PHFDQLVPRV GH FODVLILFDFLyQ GH FRQFHSWRV \ UHFRQRFLPLHQWR GH LQVWDQFLDV� MXQWR
FRQ OD FDSDFLGDG GH GHWHFWDU LQFRKHUHQFLDV� IDFLOLWDQ OD FRQVWUXFFLyQ \ H[WHQVLyQ DX�
WRPiWLFDV GHO HVTXHPD GH LQGH[DFLyQ�

• (VRV PHFDQLVPRV SXHGHQ VHU XWLOL]DGRV SDUD OD UHFXSHUDFLyQ GH FDVRV
– 6H SXHGH FRQVWUXLU XQD GHVFULSFLyQ GH XQ FRQFHSWR D SDUWLU GH ODV UHVWULFFLRQHV HV�
WDEOHFLGDV HQ OD FRQVXOWD� GLFKR FRQFHSWR VH FODVLILFD HQ OD WD[RQRPtD GH FRQFHS�
WRV� \ VH REWLHQHQ ORV LQGLYLGXRV GHO VLVWHPD TXH VRQ LQVWDQFLDV VX\DV�

– 6H SXHGH FRQVWUXLU XQ LQGLYLGXR JHQpULFR VREUH HO TXH VH UHDOL]DQ DVHUWRV FRUUHV�
SRQGLHQWHV D ODV UHVWULFFLRQHV HVSHFLILFDGDV HQ OD FRQVXOWD� *UDFLDV DO UD]RQDPLHQWR
KDFLD DGHODQWH� VH SXHGHQ LQIHULU KHFKRV DGLFLRQDOHV TXH HQULTXHFHQ OD FRQVXOWD
RULJLQDO �FRPSOHFLyQ GH LQVWDQFLDV�� 6HJXLGDPHQWH VH UHFRQRFH HO LQGLYLGXR \ VH UH�
FXSHUDQ ORV UHVWDQWHV LQGLYLGXRV TXH VRQ LQVWDQFLDV GHO FRQFHSWR PiV HVSHFtILFR
GHO TXH HO LQGLYLGXR FRQVXOWD HV LQVWDQFLD�

6. Resumen y conclusiones del capítulo 
(Q HVWH FDStWXOR KHPRV GHVFULWR ODV RQWRORJtDV \ ORV 360V� GRV WLSRV GH FRPSRQHQWHV GH
FRQRFLPLHQWR SUHVHQWHV HQ ODV SULQFLSDOHV PHWRGRORJtDV GH GHVDUUROOR GH .%6V� (VWDV PHWR�
GRORJtDV SODQWHDQ HO GHVDUUROOR GH ORV .%6V FRPR XQ SURFHVR GH UHXWLOL]DFLyQ GH FRPSRQHQ�
WHV GH FRQRFLPLHQWR� WDQWR FRQRFLPLHQWR GHO GRPLQLR FRPR GH UHVROXFLyQ GH SUREOHPDV� DVt
FRPR OD LQWHJUDFLyQ \ FRQILJXUDFLyQ GH GLFKRV FRPSRQHQWHV�
8QD GH ODV SURSXHVWDV GH HVWD WHVLV FRQVLVWH HQ SURPRYHU OD UHXWLOL]DFLyQ GH FRQRFLPLHQWR

SURSRUFLRQDQGR \ XWLOL]DQGR ELEOLRWHFDV GH FRPSRQHQWHV SDUD HO GLVHxR GH DSOLFDFLRQHV .,�
&%5� HQ SDUWLFXODU RQWRORJtDV \ 360V� (Q HVWH FDStWXOR KHPRV SUHVHQWDGR DOJXQRV FRQFHSWRV
JHQHUDOHV SDUD LQWURGXFLU GLFKRV FRPSRQHQWHV� KDFLHQGR KLQFDSLp VREUH ORV DVSHFWRV UHODWLYRV
D ODV YHQWDMDV \ GLILFXOWDGHV GH VX UHXWLOL]DFLyQ HQ DSOLFDFLRQHV�
&RPR IRUPDOLVPR GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR SDUD IRUPDOL]DU ODV RQWRORJtDV \ ORV

360V KHPRV HOHJLGR ODV '/V TXH� DGHPiV GH FDSDFLGDGHV GH UHSUHVHQWDFLyQ DGHFXDGDV� RIUH�
FHQ PHFDQLVPRV GH UD]RQDPLHQWR FRQ HO FRQRFLPLHQWR UHSUHVHQWDGR� (Q HVWH FDStWXOR KHPRV
GHVFULWR ODV FDUDFWHUtVWLFDV SULQFLSDOHV GH ODV '/V \ KHPRV MXVWLILFDGR ORV DVSHFWRV TXH KDFHQ
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GH ODV '/V XQ IRUPDOLVPR LGyQHR SDUD OD UHSUHVHQWDFLyQ GH FRQRFLPLHQWR RQWROyJLFR \ SDUD
HO GHVDUUROOR GH VLVWHPDV .,�&%5 FRPR XQ WLSR HVSHFLDO GH .%6V�
(Q ORV FDStWXORV VLJXLHQWHV GHVFULELPRV QXHVWUD SURSXHVWD XWLOL]DQGR ODV LGHDV GHVFULWDV GH

IRUPD JHQHUDO HQ HVWH FDStWXOR� HQ FXDQWR D OD FRQVWUXFFLyQ \ UHXWLOL]DFLyQ GH RQWRORJtDV \
360V� (Q FRQFUHWR� KHPRV XWLOL]DGR /220� XQ VLVWHPD GH '/V� SDUD IRUPDOL]DU &%52QWR�
XQD RQWRORJtD FRQ FRQRFLPLHQWR VREUH &%5 TXH LQFOX\H XQD ELEOLRWHFD GH 360V UHXWLOL]DEOHV
TXH DSURYHFKDQ ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V� (Q HO &DStWXOR �� GHVFULELPRV
OD DUTXLWHFWXUD GHO VLVWHPD &2/,%5, TXH SURSRQH XQD PHWRGRORJtD SDUD GLVHxDU DSOLFDFLRQHV
.,�&%5 EDVDGD HQ OD UHXWLOL]DFLyQ GH WHUPLQRORJtD VREUH HO GRPLQLR GH XQD ELEOLRWHFD GH
RQWRORJtDV \ HQ OD UHXWLOL]DFLyQ GH WHUPLQRORJtD VREUH &%5 GH &%52QWR�
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Capítulo 4  
CBRONTO: UNA ONTOLOGÍA PARA CBR 

1. Introducción 
(Q HO FDStWXOR DQWHULRU KHPRV SUHVHQWDGR HO LQWHUpV GH FRPSDUWLU \ UHXWLOL]DU FRQRFLPLHQWR� \
GRV DSUR[LPDFLRQHV TXH UHVXOWDQ ~WLOHV SDUD HOOR� ODV RQWRORJtDV \ ORV PpWRGRV GH UHVROXFLyQ
GH SUREOHPDV �360V�� 8QD LGHD VXE\DFHQWH D HVWD WHVLV KD VLGR OD GH DSOLFDU HVWRV GRV WLSRV GH
FRPSRQHQWHV DO GLVHxR GH VLVWHPDV .,�&%5� OD UHXWLOL]DFLyQ GH RQWRORJtDV FRPR IXHQWH GH
FRQRFLPLHQWR VREUH HO GRPLQLR GH DSOLFDFLyQ \ VREUH &%5� \ ORV 360V SDUD UHSUHVHQWDU HO
FRQRFLPLHQWR LQGHSHQGLHQWH GHO GRPLQLR DVRFLDGR FRQ ORV SURFHVRV &%5 TXH VH UHXWLOL]DQ HQ
ORV VLVWHPDV &%5 GLVHxDGRV� (Q HVWD OtQHD� OD DSRUWDFLyQ IXQGDPHQWDO GH QXHVWUR WUDEDMR HV OD
UHSUHVHQWDFLyQ H[SOtFLWD� GH IRUPD GHFODUDWLYD� GH FRQRFLPLHQWR RQWROyJLFR VREUH OD UHVROX�
FLyQ GH SUREOHPDV PHGLDQWH &%5� WDQWR UHVSHFWR DO YRFDEXODULR \ WHUPLQRORJtD FRPR D ODV
WDUHDV \ PpWRGRV WtSLFDPHQWH DVRFLDGRV D ORV VLVWHPDV &%5�
'XUDQWH HO GLVHxR GH OD DUTXLWHFWXUD GH &2/,%5, VXUJLy OD QHFHVLGDG GH GLVSRQHU GH WHU�

PLQRORJtD XQLILFDGRUD VREUH &%5� (VWR QRV OOHYy D GHILQLU &%52QWR� XQD RQWRORJtD TXH
FDSWXUD WpUPLQRV VHPiQWLFDPHQWH LPSRUWDQWHV SDUD ORV VLVWHPDV &%5� /DV GHILQLFLRQHV GH
&%52QWR VRQ UHODWLYDV D &%5 HQ JHQHUDO� \ VRQ LQGHSHQGLHQWHV GHO GRPLQLR GH DSOLFDFLyQ�
(O GLVHxR GH XQD QXHYD DSOLFDFLyQ &%5 VH EDVD� SRU XQ ODGR� HQ UHXWLOL]DU WHUPLQRORJtD VREUH
HO GRPLQLR GH XQD ELEOLRWHFD GH RQWRORJtDV \� SRU RWUR ODGR� HQ UHXWLOL]DU WHUPLQRORJtD VREUH
&%5 GH &%52QWR� $GHPiV GH OD WHUPLQRORJtD� &%52QWR LQFOX\H FRQRFLPLHQWR VREUH ODV
WDUHDV \ ORV PpWRGRV &%5� HV GHFLU� LQFOX\H UHSUHVHQWDFLRQHV H[SOtFLWDV GH FLHUWRV PpWRGRV
TXH UHVXHOYHQ ODV WDUHDV LQYROXFUDGDV HQ HO &%5 \ TXH SXHGHQ VHU UHXWLOL]DGRV HQ GLVWLQWRV
GRPLQLRV� /RV PpWRGRV GH &%52QWR HVWiQ GHILQLGRV HQ EDVH D OD WHUPLQRORJtD &%5 VLQ
UHIHULUVH D XQ GRPLQLR FRQFUHWR� HV GHFLU� VRQ HVSHFtILFRV GH ODV WDUHDV &%5 SHUR LQGHSHQ�
GLHQWHV GHO GRPLQLR GH DSOLFDFLyQ�
3DUD TXH HVWRV PpWRGRV JHQpULFRV SXHGDQ VHU UHXWLOL]DGRV HQ XQD DSOLFDFLyQ \ GRPLQLR

FRQFUHWRV VHUi QHFHVDULR UHODFLRQDU OD WHUPLQRORJtD &%5 XVDGD HQ OD GHILQLFLyQ GH ORV PpWR�
GRV FRQ OD WHUPLQRORJtD GHO GRPLQLR� (Q HVWH FDStWXOR GHVFULELUHPRV FyPR OD WHUPLQRORJtD GH
&%52QWR QRV VLUYH FRPR HVTXHPD LQWHJUDGRU HQWUH ORV PpWRGRV \ HO FRQRFLPLHQWR GHO GR�
PLQLR TXH KHPRV DGTXLULGR D SDUWLU GH RQWRORJtDV \ TXH QR IXH HVSHFtILFDPHQWH GLVHxDGR
SDUD VHU XVDGR HQ XQD DSOLFDFLyQ &%5� (O PHFDQLVPR TXH XWLOL]DPRV SDUD OOHYDU D FDER HVWD
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LQWHJUDFLyQ GH FRQRFLPLHQWR HV OD FODVLILFDFLyQ VHPiQWLFD GH ODV '/V� 6XSRQLHQGR TXH GLVSR�
QHPRV GH XQ PRGHOR WHUPLQROyJLFR GHO GRPLQLR� &%52QWR SURSRUFLRQD OD LQIUDHVWUXFWXUD
TXH VLUYH FRPR ´SHJDPHQWRµ VLQWiFWLFR \ VHPiQWLFR HQWUH HVWD WHUPLQRORJtD GHO GRPLQLR \
ORV PpWRGRV &%5 JHQpULFRV TXH VH UHXWLOL]DQ�
(Q HVWH FDStWXOR GHVFULELPRV ODV LGHDV EiVLFDV GH &%52QWR \ DOJXQRV DVSHFWRV GH VX LP�

SOHPHQWDFLyQ� DXQTXH ORV GHWDOOHV GH VX IRUPDOL]DFLyQ HQ /220 VH LQFOX\HQ HQ HO $SpQGLFH
%� 7UDV OD PRWLYDFLyQ LQLFLDO TXH DSDUHFH HQ HO $SDUWDGR �� HO $SDUWDGR � GHVFULEH HO FRQRFL�
PLHQWR WHUPLQROyJLFR VREUH ODV WDUHDV \ PpWRGRV &%5 GH &%52QWR TXH VH SDUWLFXODUL]D HQ
XQD ELEOLRWHFD GH 360V �TXH VH GHWDOOD HQ HO &DStWXOR � GH HVWD PHPRULD�� (O $SDUWDGR �
GHVFULEH &%52QWR FRPR XQD RQWRORJtD TXH LQFOX\H� SRU XQ ODGR� WHUPLQRORJtD VREUH &%5 �
KDFLHQGR KLQFDSLp HQ HO OHQJXDMH GH GHVFULSFLyQ GH FDVRV� \ SRU RWUR ODGR� XQD ELEOLRWHFD GH
360V GHILQLGRV FRQ HVH YRFDEXODULR� (O $SDUWDGR � WUDWD OD RUJDQL]DFLyQ GH OD EDVH GH FDVRV
HQ XQD HVWUXFWXUD TXH IDFLOLWH HO DFFHVR D ORV PLVPRV� 3DUD HVWD WDUHD KHPRV HVWXGLDGR HO XVR
GH XQD WpFQLFD LQGXFWLYD TXH VH DSOLFD D OD EDVH GH FDVRV� HO $QiOLVLV )RUPDO GH &RQFHSWRV�

2. Utilidad de una ontología para CBR 
$QWHV GH GHVFULELU ORV GHWDOOHV GH &%52QWR TXHUHPRV PRWLYDU VX FRQVWUXFFLyQ FRQ XQ HMHP�
SOR� 6XSRQJDPRV TXH HQ XQ VLVWHPD &%5 SDUD XQD DJHQFLD GH YLDMHV FDGD FDVR UHSUHVHQWD XQ
YLDMH GH VX FDWiORJR DQXDO� FXiQWD JHQWH OR KD OOHYDGR D FDER \ VX RSLQLyQ VREUH pO� (O DQiOLVLV
GH OD DSOLFDFLyQ OOHYD DO GLVHxDGRU D SURSRQHU XQD HVWUXFWXUD GH FDVRV FRQ GHVFULSFLyQ SHUR
TXH QR WLHQHQ XQD VROXFLyQ DVRFLDGD \ TXH LQFOX\H� FRPR UHVXOWDGR GHO YLDMH� HO Q~PHUR GH
SHUVRQDV TXH OR KDQ UHDOL]DGR VDWLVIDFWRULDPHQWH� ORV TXH KDQ WHQLGR DOJXQD TXHMD \ ORV TXH
QR KDQ RSLQDGR� $XQTXH KD\ GLVWLQWDV SRVLELOLGDGHV SRGUtDPRV SHQVDU HQ XQD UHSUHVHQWDFLyQ
FRPR OD VLJXLHQWH XVDQGR /220�
�GHIFRQFHSW &$62�9,$-( �LV�SULPLWLYH

��DQG &$62
��WKH GHVFULSFLRQ 9,$-(6�
��DW�PRVW � VROXFLRQ�
��WKH UHVXOWDGR 23,1,21���

�GHIFRQFHSW 9,$-(6 �LV�SULPLWLYH
��DQG ��DW�OHDVW � WLSR���DOO WLSR $&7,9,'$'(6�

��DW�OHDVW � GHVWLQR���DOO GHVWLQR '(67,126�
��DOO HVWDFLRQ (67$&,21(6�
��DOO WUDQVSRUWH 75$163257(6�
��DW�OHDVW � GXUDFLRQ�
��DOO GXUDFLyQ ��DQG 1XPEHU ��WKURXJK � �����
��WKH SUHFLR ��DQG 1XPEHU ��WKURXJK �� ������������

�GHIFRQFHSW $&7,9,'$'(6�
�WHOO ��DERXW DYHQWXUDV $&7,9,'$'(6�� �WHOO ��DERXW FXOWXUDO $&7,9,'$'(6��
�WHOO ��DERXW HVTXL $&7,9,'$'(6�� �WHOO ��DERXW GHVFDQVR $&7,9,'$'(6��
�WHOO ��DERXW HGXFDFLRQ $&7,9,'$'(6��
�GHIFRQFHSW (67$&,21(6�
�WHOO ��DERXW SULPDYHUD (67$&,21(6�� �WHOO ��DERXW YHUDQR (67$&,21(6��
�WHOO ��DERXW RWRxR (67$&,21(6�� �WHOO ��DERXW LQYLHUQR (67$&,21(6��
�GHIFRQFHSW '(67,126� «
�GHIFRQFHSW 75$163257(6� «
�GHIFRQFHSW 23,1,21 �LV�SULPLWLYH

��DQG ��WKH SRVLWLYD ��DQG 1XPEHU ��WKURXJK � �����
��WKH QHJDWLYD ��DQG 1XPEHU ��WKURXJK � �����
��WKH QRBFRQWHVWD ��DQG 1XPEHU ��WKURXJK � �������
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������������������� 'HVFULSFLyQ GH XQ FDVR FRQFUHWR ������������������������

�WHOO ��DERXW FDVR� &$62�9,$-(
�GHVFULSFLRQ FDVR� YLDMH�� �UHVXOWDGR FDVR� RSLQLRQ���

�WHOO ��DERXW YLDMH� 9,$-( �WLSR HGXFDFLRQ��WUDQVSRUWH DYLRQ��GHVWLQR 0DGULG�
�HVWDFLRQ 9HUDQR��GXUDFLRQ ����SUHFLR ������

�WHOOP ��DERXW RSLQLRQ� 23,1,Ð1��SRVLWLYD ����QHJDWLYD ����QRBFRQWHVWD ����

(Q HO HMHPSOR VH REVHUYD TXH XQ PLVPR VLVWHPD GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� HQ
HVWH FDVR XQ VLVWHPD GH '/V FRPR /220� SHUPLWH GH IRUPD LQWHJUDGD GHVFULELU XQD RQWROR�
JtD �R EDVH GH FRQRFLPLHQWR� VLPSOH VREUH HO GRPLQLR GH ORV YLDMHV �)LJXUD ���� \ GHVFULELU
FDVRV TXH XWLOL]DQ GLFKD RQWRORJtD� $GHPiV� VH SRQH GH PDQLILHVWR OD H[LVWHQFLD GH XQ FLHUWR
OHQJXDMH GH GHVFULSFLyQ GH FDVRV HQ HO TXH LGHQWLILFDPRV�

• &RPSRQHQWHV GHO OHQJXDMH /220 FRPR GHIFRQFHSW� WHOO� �DQG� �DOO� �VRPH�
�DW�OHDVW� HQWUH RWURV� 6H XWLOL]DQ FRPR FRQVWUXFWRUHV GHO IRUPDOLVPR GH UHSUHVHQ�
WDFLyQ HOHJLGR� TXH HV YDFtR GH FRQWHQLGR HQ Vt PLVPR \ QHFHVLWD FRQRFLPLHQWR GH DO�
J~Q GRPLQLR SDUD SRGHU UD]RQDU�

• &RPSRQHQWHV GHO GRPLQLR GH ORV YLDMHV FRPR '(67,126� $&7,9,'$'(6�
75$163257(6� (67$&,21(6� GXUDFLyQ� HVWDFLyQ� YHUDQR� RWRxR� SULPDYHUD�
YHUDQR� DYLyQ� FRFKH� SUHFLR� HWF� (VWRV HOHPHQWRV UHSUHVHQWDQ HO WLSR GH FRQR�
FLPLHQWR TXH HVSHUDUtDPRV HQFRQWUDU HQ XQD RQWRORJtD VREUH YLDMHV R YDFDFLRQHV�

• &RPSRQHQWHV GH HVWD DSOLFDFLyQ HQ FRQFUHWR FRPR RSLQLRQ� SRVLWLYD� QHJDWLYD�
R QRBFRQWHVWD� $O FRQWUDULR TXH ORV HOHPHQWRV GHO GRPLQLR GH ORV YLDMHV� HVWRV HOH�
PHQWRV QR HVSHUDUtDPRV HQFRQWUDUORV HQ XQD RQWRORJtD VREUH YLDMHV SRUTXH VRQ GH�
PDVLDGR GHSHQGLHQWHV GHO SUREOHPD FRQFUHWR TXH QRV RFXSD�

• &RPSRQHQWHV UHODFLRQDGRV FRQ HO &%5 FRPR GHVFULSFLRQ� VROXFLRQ� UHVXOWDGR
R FDVR� TXH SHUPLWHQ LGHQWLILFDU TXp LQGLYLGXRV GHO GRPLQLR UHSUHVHQWDQ ORV FDVRV�
TXp SDUWH VX\D FRUUHVSRQGH D OD GHVFULSFLyQ VREUH OD TXH FRPSXWDU OD VLPLOLWXG� HWF�
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Figura 4-1. Conocimiento terminológico sobre el dominio Viajes. 
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(Q HO HMHPSOR� ODV LQVWDQFLDV GHO FRQFHSWR &$62�9,$-( VRQ ORV FDVRV� \ ODV LQVWDQFLDV
GHO FRQFHSWR 9,$-(6 UHSUHVHQWDQ ODV GHVFULSFLRQHV GH ORV FDVRV�

/D SULPHUD PRWLYDFLyQ SDUD GHVDUUROODU XQD RQWRORJtD VREUH &%5 VXUJH GH HVWH ~OWLPR WL�
SR GH FRPSRQHQWHV DVRFLDGRV DO OHQJXDMH GH GHVFULSFLyQ GH FDVRV TXH� LPSOtFLWDPHQWH�
KHPRV XWLOL]DGR HQ HVWH HMHPSOR� (O REMHWLYR VXE\DFHQWH HV OD GHILQLFLyQ GH XQ OHQJXDMH SDUD
GHVFULELU ORV HOHPHQWRV TXH LQWHUYLHQHQ HQ XQ VLVWHPD &%5 \ XWLOL]DU HVWD WHUPLQRORJtD SDUD
GHILQLU PpWRGRV JHQpULFRV GH UHVROXFLyQ GH SUREOHPDV�
1XHVWUD SURSXHVWD FRQVWUX\H PpWRGRV &%5 LQGHSHQGLHQWHV GHO GRPLQLR TXH KDFHQ UHIH�

UHQFLD D OD WHUPLQRORJtD GH OD RQWRORJtD &%5� 3RU HMHPSOR� XQ SRVLEOH PpWRGR SDUD UHFXSHUDU
HO FDVR PiV VLPLODU D XQD FRQVXOWD� FRQVLVWH HQ FDOFXODU OD VLPLOLWXG HQWUH OD FRQVXOWD \ OD GHVFULSFLyQ
GH FDGD FDVR DOPDFHQDGR \ GHYROYHU DTXHO FDVR SDUD HO TXH VH REWHQJD XQ YDORU GH VLPLOLWXG PD�
\RU� /DV SDODEUDV PDUFDGDV HQ FXUVLYD UHSUHVHQWDQ WHUPLQRORJtD VREUH &%5 TXH QR HVWi DVR�
FLDGD FRQ QLQJXQD DSOLFDFLyQ R GRPLQLR FRQFUHWRV�

(VWD WHUPLQRORJtD UHSUHVHQWD HO YRFDEXODULR VREUH &%5 DO TXH ORV PpWRGRV GH &%52QWR
KDFHQ UHIHUHQFLD� 3DUD TXH XQ PpWRGR SXHGD DSOLFDUVH HQ XQ GRPLQLR KDEUi TXH FRQFUHWDU
TXp HV XQ FDVR� TXp HV XQD FRQVXOWD� TXp PHGLGD GH VLPLOLWXG VH XVD R TXp SDUWH GHO FDVR FR�
UUHVSRQGH D VX GHVFULSFLyQ� OR TXH UHTXLHUH XQ HVIXHU]R GH LQWHJUDFLyQ DGLFLRQDO� (Q QXHVWUR
HMHPSOR GH OD DJHQFLD GH YLDMHV� XQD FRQVXOWD VH SODQWHDUi FRPR XQD LQVWDQFLD GHO FRQFHSWR
9,$-(6 GDQGR WRGRV R DOJXQR GH VXV GHVFULSWRUHV �WLSR� GXUDFLyQ� GHVWLQR� HVWDFLyQ \ WUDQV�
SRUWH�� 8VDQGR XQD FLHUWD PHGLGD GH VLPLOLWXG VH GHYXHOYH DTXHOOD LQVWDQFLD GH &$62�9,$-( FX\R
9,$-( DVRFLDGR VHD PiV VLPLODU DO SODQWHDGR HQ OD FRQVXOWD�

2.1 CBROnto como núcleo de COLIBRI 
(Q OD )LJXUD ��� VH PXHVWUD HO HVTXHPD GH XQD DSOLFDFLyQ GLVHxDGD XVDQGR &2/,%5,� GRQGH
&%52QWR HV HO Q~FOHR HQ WRUQR DO FXDO VH HVWUXFWXUD HO FRQRFLPLHQWR GH OD DSOLFDFLyQ >'t�
D]	*RQ]iOH]��D@ >'tD]	*RQ]iOH]��H@ >'tD]	*RQ]iOH]��I@ >'tD]	*RQ]iOH]��J@� $XQTXH
HQ HO &DStWXOR � VH GHWDOOD HO SURFHVR GH GLVHxR GH DSOLFDFLRQHV XVDQGR &2/,%5,� HQ HVWH
DSDUWDGR UHDOL]DPRV XQD EUHYH LQWURGXFFLyQ SDUD HQPDUFDU ODV GLVWLQWDV IDFHWDV GH &%52QWR
TXH VH GHVFULEHQ HQ HVWH FDStWXOR�
(Q QXHVWUD DUTXLWHFWXUD FODVLILFDPRV HO FRQRFLPLHQWR HQ WUHV WLSRV� FRQRFLPLHQWR WHUPL�

QROyJLFR VREUH HO GRPLQLR� FRQRFLPLHQWR GH H[SHULHQFLDV SUHYLDV �ORV FDVRV� \ FRQRFLPLHQWR
VREUH &%5 LQFOX\HQGR WHUPLQRORJtD \ PpWRGRV�
&RPR SULPHU SDVR GHO SURFHVR GH GLVHxR GH XQD DSOLFDFLyQ &%5 VH FRQVWUX\H HO PRGHOR

GH FRQRFLPLHQWR GHO GRPLQLR UHXWLOL]DQGR� FXDQGR VHD SRVLEOH� RQWRORJtDV SUHYLDPHQWH IRU�
PDOL]DGDV R PRGHODQGR HO GRPLQLR GHVGH FHUR VL QR VH WLHQH DFFHVR D RQWRORJtDV DGHFXDGDV�
(O FRQRFLPLHQWR RQWROyJLFR GHO GRPLQLR HV OD WHUPLQRORJtD −HO OHQJXDMH− TXH XWLOL]DUHPRV
SDUD UHSUHVHQWDU FXDOTXLHU RWUR WLSR GH FRQRFLPLHQWR HQ HVH GRPLQLR� (Q FRQFUHWR� HVWH YR�
FDEXODULR� FRPSOHPHQWDGR FRQ HO OHQJXDMH GH GHILQLFLyQ GH FDVRV GH &%52QWR� VH XWLOL]DUi
SDUD OD GHILQLFLyQ GH ORV FDVRV� (O XVR GH RQWRORJtDV GHO GRPLQLR IDFLOLWD HVWH SURFHVR \ SHU�
PLWH OD FRQVWUXFFLyQ GH EDVHV GH FDVRV TXH FRPSDUWHQ FLHUWR YRFDEXODULR HVWDQGDUL]DGR�
(O VLJXLHQWH SDVR HV OD UHXWLOL]DFLyQ \ FRQILJXUDFLyQ GH ORV PpWRGRV &%5� SDUD OR FXDO VHUi

QHFHVDULR OOHYDU D FDER XQ SURFHVR GH LQWHJUDFLyQ GH ORV WpUPLQRV GHO GRPLQLR HQ WRUQR D ORV
WpUPLQRV GH &%52QWR� (VWH SURFHVR GH LQWHJUDFLyQ SHUPLWH TXH ORV PpWRGRV TXH HVWiQ GHV�
FULWRV GH IRUPD LQGHSHQGLHQWH GHO GRPLQLR −SRUTXH KDFHQ UHIHUHQFLD ~QLFDPHQWH D ORV WpU�
PLQRV GH &%52QWR− KDJDQ XQ XVR HIHFWLYR GHO FRQRFLPLHQWR GHO GRPLQLR� 3URSRQHPRV XQD
DUTXLWHFWXUD GH GRV FDSDV GRQGH HQ OD FDSD LQIHULRU KD\ FRQRFLPLHQWR GHSHQGLHQWH GHO GRPL�
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QLR� \ OD WHUPLQRORJtD GH OD FDSD VXSHULRU VH XVD FRPR SXHQWH GH FRQH[LyQ HQWUH HO FRQRFL�
PLHQWR GHO GRPLQLR \ ORV 360V JHQpULFRV� 'H HVWD IRUPD� OD WHRUtD HVSHFtILFD GHO GRPLQLR HV
LQWHUFDPELDEOH \ HO PLVPR FRQRFLPLHQWR SXHGH MXJDU GLVWLQWRV SDSHOHV HQ GLVWLQWRV FRQWH[WRV
GH UHVROXFLyQ GH SUREOHPDV�
(O SURFHVR GH LQWHJUDFLyQ HQWUH OD WHUPLQRORJtD GHO GRPLQLR \ OD WHUPLQRORJtD XWLOL]DGD

SRU ORV PpWRGRV &%5 VH EDVD HQ OD FODVLILFDFLyQ GH WpUPLQRV GH ODV '/V� (Q FRQFUHWR� OD
LQWHJUDFLyQ VH EDVD HQ OD FODVLILFDFLyQ GH ORV WpUPLQRV GHO GRPLQLR EDMR ORV WpUPLQRV GH
&%52QWR XWLOL]DGRV SRU ORV PpWRGRV� 6H SXHGH REVHUYDU TXH QXHVWUD DSUR[LPDFLyQ FRPSDU�
WH YDULDV LGHDV FRQ ODV SULQFLSDOHV PHWRGRORJtDV GH VRSRUWH SDUD HO GLVHxR GH .%6V GHVFULWDV
HQ HO &DStWXOR �� OD UHXWLOL]DFLyQ GH FRPSRQHQWHV GH FRQRFLPLHQWR \ OD GLYLVLyQ GHO FRQRFL�
PLHQWR GH XQ .%6 HQ YDULRV PRGHORV VHJ~Q HO SDSHO TXH MXHJDQ� HQ FRQFUHWR OD GHVYLQFXOD�
FLyQ GHO FRQRFLPLHQWR GHO GRPLQLR \ GH ORV PpWRGRV TXH OR XWLOL]DQ�
1XHVWUD DSUR[LPDFLyQ WDPELpQ VH UHODFLRQD FRQ 830/ >)HQVHO HW DO� ��D@� XQD DUTXLWHFWX�

UD VRIWZDUH SDUD OD UHXWLOL]DFLyQ GH .%6V TXH KHPRV GHVFULWR HQ HO &DStWXOR � \ TXH VH EDVD
HQ OD UHXWLOL]DFLyQ GH 360V� \ FRQ OD DUTXLWHFWXUD $%& �$GDSWRUV�%ULGJHV�&RQQHFWRUV� >3OD�
]D	$UFRV��@ TXH SURSRQH XQ HVTXHPD GH GHVFULSFLyQ XWLOL]DQGR ODV LGHDV GH 830/ DSOLFD�
GDV D ORV VLVWHPDV &%5� (Q FRQFUHWR $%& XVD WUHV HOHPHQWRV WRPDGRV GH 830/� OD GHVFULS�
FLyQ GH OD WDUHD TXH YD D UHVROYHU HO VLVWHPD &%5� HO PRGHOR GHO GRPLQLR \ XQD ELEOLRWHFD GH
DGDSWDGRUHV� GRQGH ORV DGDSWDGRUHV MXHJDQ HO SDSHO TXH ORV 360V MXHJDQ HQ 830/�
/D DUTXLWHFWXUD GH &2/,%5, FRPSDUWH LGHDV FRQ 830/� HQ FRQFUHWR� FRPSDUWH HO SURFH�

VR GH GHVDUUROOR GH .%6V FRPR FRQILJXUDFLyQ GH FRPSRQHQWHV UHXWLOL]DEOHV \ VX IRUPXODFLyQ
HQ WpUPLQRV GH WDUHDV� PpWRGRV \ XQ PRGHOR GH FRQRFLPLHQWR HVSHFtILFR GHO GRPLQLR� $XQ�
TXH HVWD DSUR[LPDFLyQ WDPELpQ OD FRPSDUWH OD DUTXLWHFWXUD $%&� H[LVWH XQD GLIHUHQFLD IXQ�
GDPHQWDO HQ HO SODQWHDPLHQWR GH OD UHVROXFLyQ GH SUREOHPDV HQ $%& \ HO GH &2/,%5,� (Q
$%& VH VLJXH OD YLVWD GH UHVROXFLyQ GH SUREOHPDV FRPR FRQVWUXFFLyQ GH PRGHORV� HV GHFLU�
SDUD UHVROYHU XQ SUREOHPD VH FRQVWUX\H XQ PRGHOR HVSHFLILFR GHO SUREOHPD TXH VDWLVIDFH ORV
UHTXLVLWRV GH FRUUHFFLyQ HVWDEOHFLGRV SRU OD WDUHD TXH TXHUHPRV UHVROYHU� &RQ HVWH SXQWR GH
YLVWD� XQ .%6 UHFLEH XQ PRGHOR GH HQWUDGD �SDUFLDO� \ VH XVDQ ORV DGDSWDGRUHV �XVDQGR HO
FRQRFLPLHQWR GHO GRPLQLR \ ORV FDVRV� SDUD DPSOLDU HVWH PRGHOR KDVWD TXH VH FRQVWUX\D XQ
PRGHOR FRUUHFWR \ FRPSOHWR UHVSHFWR D OD HVSHFLILFDFLyQ GH ORV REMHWLYRV GH OD WDUHD�

�������

Figura 4.2. Arquitectura de una aplicación CBR diseñada con 
COLIBRI 
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3. Tareas y métodos de CBROnto  
(Q HO &DStWXOR � VH GHILQLHURQ ORV 360V FRPR ´FRPSRQHQWHV UHXWLOL]DEOHV TXH GHVFULEHQ
DOJ~Q SURFHVR GH UD]RQDPLHQWR GH IRUPD LQGHSHQGLHQWH GHO GRPLQLR \ GH OD LPSOHPHQWD�
FLyQµ� (Q HVWH DSDUWDGR HVWXGLDUHPRV OD IDFHWD GH &%52QWR TXH FRUUHVSRQGH D OD UHSUHVHQ�
WDFLyQ H[SOtFLWD GH PpWRGRV DVRFLDGRV D ODV WDUHDV &%5 TXH SXHGDQ VHU UHXWLOL]DGRV HQ GLVWLQ�
WRV GRPLQLRV >'tD]	*RQ]iOH]��@� (O REMHWLYR HV SRGHU H[SUHVDU OD SDUWH RSHUDFLRQDO GH
&2/,%5, HQ WpUPLQRV GH ODV WDUHDV \ ORV PpWRGRV TXH UHSUHVHQWDQ ORV SURFHVRV TXH WtSLFD�
PHQWH VH OOHYDQ D FDER HQ XQ VLVWHPD &%5�
(O $SDUWDGR ��� UHSDVD ODV WDUHDV LQYROXFUDGDV HQ HO &%5 \ DOJXQDV HVWUXFWXUDV GH WDUHDV

SURSXHVWDV HQ OD OLWHUDWXUD� (Q HO $SDUWDGR ��� LQWURGXFLPRV ORV HOHPHQWRV WHUPLQROyJLFRV
TXH VH XWLOL]DQ SDUD UHSUHVHQWDU ORV 360V \ VXV QHFHVLGDGHV GH FRQRFLPLHQWR� \ OD WHUPLQROR�
JtD QHFHVDULD SDUD RUJDQL]DUORV SRU WDUHDV� (O PpWRGR &%5 �TXH HV XQ 360 HQ Vt PLVPR� VH
GHVFULEH HQ HO $SDUWDGR ��� MXQWR FRQ XQD GHVFULSFLyQ GH DOWR QLYHO GH ORV PpWRGRV TXH UH�
VXHOYHQ FDGD XQD GH ODV VXEWDUHDV GHULYDGDV GH VX DSOLFDFLyQ� UHFXSHUDFLyQ� DGDSWDFLyQ� UHYL�
VLyQ \ DSUHQGL]DMH�

3.1 Ontología de tareas CBR 
(Q >$DPRGW	3OD]D��@ VH SUHVHQWD XQ PDUFR DQDOtWLFR JHQHUDO GHVFULSWLYR GH ORV SULQFLSLRV
PHWRGROyJLFRV \ IXQGDPHQWRV GHO &%5� TXH HVWi LQIOXHQFLDGR SRU ODV PHWRGRORJtDV SDUD
GHVFULELU ORV VLVWHPDV LQWHOLJHQWHV DO QLYHO GH FRQRFLPLHQWR� HQ SDUWLFXODU SRU OD PHWRGRORJtD
&RPSRQHQWV RI ([SHUWLVH >6WHHOV��@� (Q HVWH DSDUWDGR GHVFULELPRV HVWH \ RWURV PDUFRV UHODFLR�
QDGRV TXH KDQ LQIOXLGR HQ OD GHILQLFLyQ GH &%52QWR�

(Q HO &DStWXOR � KHPRV GHVFULWR HO &%5 FRPR XQ SDUDGLJPD GH UHVROXFLyQ GH SUREOHPDV
TXH XWLOL]D HO FRQRFLPLHQWR HVSHFtILFR GH H[SHULHQFLDV SUHYLDV GH UHVROXFLyQ GH SUREOHPDV� ORV
FDVRV� 8Q QXHYR SUREOHPD VH VROXFLRQD EXVFDQGR XQ FDVR SUHYLR VLPLODU \ UHXWLOL]iQGROR HQ
OD QXHYD VLWXDFLyQ� $GHPiV� FDGD QXHYD H[SHULHQFLD GH UHVROXFLyQ VH DOPDFHQD \ HVWDUi GLV�
SRQLEOH SDUD OD UHVROXFLyQ GH SUREOHPDV IXWXURV�

(O &%5 HQ Vt PLVPR VH SXHGH FRQVLGHUDU XQ PpWRGR SDUD UHVROYHU SUREOHPDV −XQ 360−
TXH GHVFRPSRQH OD WDUHD SULQFLSDO HQ YDULDV VXEWDUHDV TXH VHUiQ UHVXHOWDV D VX YH] SRU RWURV
PpWRGRV� 3RU HMHPSOR� UHFXSHUDU FDVRV DGHFXDGRV� DGDSWDU FDVRV� DSUHQGHU FDVRV� LQWHJUDU XQ
QXHYR FDVR HQ OD HVWUXFWXUD GH FRQRFLPLHQWR� RUJDQL]DU OD HVWUXFWXUD GH FDVRV GH PDQHUD TXH
VHD VHQFLOOR HQFRQWUDU XQ FDVR DGHFXDGR HQ XQ HSLVRGLR SRVWHULRU GH UHVROXFLyQ GH XQ SUR�
EOHPD� HWF� (V LPSRUWDQWH LQFLGLU HQ OD LGHD GH TXH ´UHVROXFLyQ GH XQ SUREOHPDµ VH HQWLHQGH
HQ XQ VHQWLGR DPSOLR HQ HO TXH QR VLJQLILFD ~QLFDPHQWH HQFRQWUDU XQD VROXFLyQ FRQFUHWD D XQ
SUREOHPD� VLQR TXH SXHGH UHIHULUVH D DFWLYLGDGHV FRPR MXVWLILFDU R FULWLFDU XQD VROXFLyQ SUR�
SXHVWD SRU HO XVXDULR R LQWHUSUHWDU XQD VLWXDFLyQ�
/RV VLJXLHQWHV DSDUWDGRV GHVFULEHQ DOJXQDV GH ODV HVWUXFWXUDV GH WDUHDV HQFRQWUDGDV HQ OD

OLWHUDWXUD DVt FRPR ODV FDUDFWHUtVWLFDV GH OD HVWUXFWXUD GH WDUHDV GH &%52QWR� UHVSHFWLYDPHQWH�

3.1.1 Las tareas del CBR 
/DV WDUHDV D UHVROYHU FXDQGR VH XVD HO SDUDGLJPD GH UHVROXFLyQ GH SUREOHPDV EDVDGR HQ FDVRV
VRQ EiVLFDPHQWH� LGHQWLILFDU ODV FDUDFWHUtVWLFDV UHOHYDQWHV GH OD VLWXDFLyQ R SUREOHPD DFWXDO�
HQFRQWUDU XQ FDVR DQWHULRU VLPLODU DO DFWXDO� XVDU HO FDVR UHFXSHUDGR SDUD VXJHULU XQD VROXFLyQ
DO SUREOHPD DFWXDO� HYDOXDU OD VROXFLyQ SURSXHVWD \ FRUUHJLUOD VL HV QHFHVDULR� \ DFWXDOL]DU HO
VLVWHPD DSUHQGLHQGR GH HVWD H[SHULHQFLD�
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$XQTXH HVWDV WDUHDV VH FRQVLGHUDQ PiV R PHQRV FRPXQHV D WRGRV ORV VLVWHPDV &%5� H[LV�
WHQ PXFKRV DVSHFWRV TXH YDUtDQ FRQVLGHUDEOHPHQWH HQWUH ODV GLVWLQWDV DSUR[LPDFLRQHV DO
&%5� SRU HMHPSOR� ¢FyPR OOHYDU D FDER HVWDV WDUHDV" ¢FXiO HV OD IDVH GHO SURFHVR GH UHVROXFLyQ
HQ OD TXH VH KDFH PiV KLQFDSLp" ¢TXp WLSR GH SUREOHPDV VH SUHWHQGH UHVROYHU" /R TXH VH HQ�
WLHQGH SRU SDUDGLJPD &%5 DJUXSD GLVWLQWDV IRUPDV GH UHVROYHU ODV WDUHDV LQYROXFUDGDV� (Q
FRQFUHWR� GLVWLQWRV PpWRGRV SDUD RUJDQL]DU� UHFXSHUDU� XWLOL]DU H LQGH[DU HO FRQRFLPLHQWR
DOPDFHQDGR GH ORV FDVRV UHVXHOWRV�
(Q >$DPRGW	3OD]D��@ VH OOHYD D FDER XQD FODVLILFDFLyQ GH HVWRV PpWRGRV HQ WLSRV� $OJX�

QRV PpWRGRV XWLOL]DQ FDVRV TXH UHSUHVHQWDQ H[SHULHQFLDV FRQFUHWDV \ RWURV XVDQ FDVRV JHQHUD�
OL]DGRV D SDUWLU GH RWURV FDVRV VLPLODUHV� DOJXQRV PpWRGRV LQGH[DQ ORV FDVRV FRQ XQ YRFDEXOD�
ULR SUHILMDGR \ RWURV FRQ XQ YRFDEXODULR DELHUWR� RWURV PpWRGRV SXHGHQ QR LQGH[DU ORV FDVRV�
\ RWURV PpWRGRV SXHGHQ LQGH[DU ORV FDVRV HQ XQD HVWUXFWXUD SODQD R MHUiUTXLFD� $GHPiV�
DOJXQRV PpWRGRV DSOLFDQ OD VROXFLyQ GH XQ FDVR SUHYLR GLUHFWDPHQWH \ RWURV PpWRGRV OD PR�
GLILFDQ VHJ~Q ODV GLIHUHQFLDV HQWUH HO FDVR DFWXDO \ HO FDVR UHFXSHUDGR� $OJXQRV PpWRGRV XVDQ
XQ PRGHOR FRPSOHMR GH FRQRFLPLHQWR JHQHUDO GHO GRPLQLR SDUD JXLDU ODV WDUHDV GH UHFXSHUD�
FLyQ GH FDVRV� DGDSWDFLyQ GH ODV VROXFLRQHV \ DSUHQGL]DMH GH OD H[SHULHQFLD� 2WURV PpWRGRV
SXHGHQ XWLOL]DU FRQRFLPLHQWR PiV EiVLFR� FRPSLODGR R LQFOXVR QLQJ~Q FRQRFLPLHQWR DGLFLR�
QDO� DSDUWH GHO TXH UHSUHVHQWDQ ORV SURSLRV FDVRV� 3RU ~OWLPR� DOJXQRV PpWRGRV XVDQ FRQMXQ�
WRV GH FDVRV PX\ JUDQGHV \ YDULDGRV PLHQWUDV TXH RWURV PpWRGRV VH EDVDQ HQ XQ FRQMXQWR
OLPLWDGR GH FDVRV SURWRWtSLFRV�
(V HYLGHQWH TXH ORV GLVWLQWRV WLSRV GH PpWRGRV� WRGRV HOORV DJUXSDGRV EDMR HO SDUDGLJPD

&%5� OOHYDQ D GLVWLQWRV WLSRV GH VLVWHPDV DXQTXH WRGRV HOORV FRPSDUWHQ OD PLVPD ILORVRItD� (O
PDUFR SURSXHVWR HQ >$DPRGW	3OD]D��@ SDUD GHVFULELU ORV PpWRGRV \ VLVWHPDV &%5 WLHQH GRV
SDUWHV� XQ PRGHOR GH SURFHVRV GHO FLFOR &%5� TXH KD VLGR DFHSWDGR SRU OD FRPXQLGDG GH &%5
FRPR PRGHOR XQLILFDGRU \ TXH KHPRV GHVFULWR HQ HO &DStWXOR �� \ XQD HVWUXFWXUD GH WDUHDV�
PpWRGRV SDUD &%5 TXH HV FRPSOHPHQWDULD GHO PRGHOR GH SURFHVRV \ TXH HV REMHWR GH QXHVWUR
LQWHUpV HQ HVWH DSDUWDGR�
(O PRGHOR GH SURFHVRV UHSUHVHQWD XQ PRGHOR GLQiPLFR TXH LGHQWLILFD ORV VXESURFHVRV

SULQFLSDOHV GH XQ FLFOR &%5� VXV GHSHQGHQFLDV \ VXV UHVXOWDGRV� 6H XWLOL]D SDUD HQIDWL]DU OD
QRFLyQ GHO &%5 FRPR XQ FLFOR GH HWDSDV VHFXHQFLDOHV� /D HVWUXFWXUD GH WDUHDV�PpWRGRV HV
XQD YLVWD RULHQWDGD D ODV WDUHDV GHO &%5 GRQGH VH GHVFULEH XQD GHVFRPSRVLFLyQ GH WDUHDV DVt
FRPR GLVWLQWRV WLSRV GH PpWRGRV &%5 TXH UHVXHOYHQ HVDV WDUHDV� (Q HVWD HVWUXFWXUD FDGD
SURFHVR GHO FLFOR &%5� UHFXSHUDU� UHXWLOL]DU� UHYLVDU \ DOPDFHQDU� VH FRQVLGHUD XQD WDUHD TXH HO
VLVWHPD &%5 WLHQH TXH UHVROYHU� (VWR IDFLOLWD OD GHVFULSFLyQ GH ORV PpWRGRV DVRFLDGRV D ODV
WDUHDV GHVGH HO SXQWR GH YLVWD GHO UD]RQDGRU�
/D LGHD VXE\DFHQWH HV OD GH OOHYDU D FDER XQ PRGHODGR D QLYHO GH FRQRFLPLHQWR >1HZHO��@

FRQVLGHUDQGR TXH XQ VLVWHPD HV XQ DJHQWH TXH VH SODQWHD FLHUWRV REMHWLYRV \ GLVSRQH GH FLHU�
WRV PHGLRV SDUD ORJUDU HVRV REMHWLYRV� /D GHVFULSFLyQ GHO VLVWHPD VH SXHGH KDFHU GHVGH HO
SXQWR GH YLVWD GH ODV WDUHDV D UHVROYHU� ORV PpWRGRV SDUD KDFHUOR \ HO FRQRFLPLHQWR GHO GRPL�
QLR GHO TXH GLVSRQH� /DV WDUHDV HVWiQ GHWHUPLQDGDV SRU ORV REMHWLYRV GHO VLVWHPD \ FDGD XQD
GH ODV WDUHDV VH UHVXHOYH DSOLFDQGR XQR R PiV PpWRGRV�
/D )LJXUD ��� SUHVHQWD OD HVWUXFWXUD GH WDUHDV \ PpWRGRV SURSXHVWD HQ >$DPRGW	3OD]D��@�

&DGD QRGR UHSUHVHQWD XQD WDUHD R XQ PpWRGR \ ORV QRPEUHV GH ORV PpWRGRV DSDUHFHQ FRQ
HIHFWR GH FXUVLYD� /DV DULVWDV TXH XQHQ QRGRV GH WDUHDV UHSUHVHQWDQ GHVFRPSRVLFLRQHV GH
WDUHDV HQ VXEWDUHDV� HV GHFLU� UHODFLRQHV SDUWH�GH� /D WDUHD TXH RFXSD HO QRGR UDt] HV OD WDUHD
SULQFLSDO GH ´UHVROYHU SUREOHPDV \ DSUHQGHU GH OD H[SHULHQFLDµ \ HO PpWRGR SDUD UHVROYHU HVD
WDUHD HV HO ´UD]RQDPLHQWR EDVDGR HQ FDVRVµ� (O PpWRGR &%5 LQGLFD TXH OD WDUHD SULQFLSDO VH
GLYLGH HQ FXDWUR VXEWDUHDV� UHFXSHUDU �UHWULHYH�� DGDSWDU �UHXVH�� UHYLVDU �UHYLVH� \ DSUHQGHU �UHWDLQ��
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&DGD VXEWDUHD VH VXEGLYLGH D VX YH] HQ RWUDV VXEWDUHDV VHJ~Q LQGLTXH XQ FLHUWR PpWRGR� 3RU
HMHPSOR� UHFXSHUDU VH GLYLGH D VX YH]� XVDQGR DOJ~Q PpWRGR GH UHFXSHUDFLyQ� HQ ODV VXEWD�
UHDV� ´LGHQWLILFDFLyQµ GH GHVFULSWRUHV UHOHYDQWHV �LGHQWLI\ IHDWXUHV�� ´E~VTXHGDµ GH XQ FRQMXQWR
GH FDVRV UHVXHOWRV VLPLODUHV �VHDUFK�� ´HQFDMH LQLFLDOµ HQWUH ORV GHVFULSWRUHV GHO FDVR QXHYR \
ORV FDVRV UHVXHOWRV �LQLWLDOO\ PDWFK�� \ ´VHOHFFLyQµ GHO FDVR PiV VLPLODU �VHOHFW��

/D ILJXUD QR PXHVWUD QLQJXQD HVWUXFWXUD GH FRQWURO VREUH ODV VXEWDUHDV� DXQTXH Vt VH LQGL�
FD XQ RUGHQ GH VHFXHQFLD OyJLFD VHJ~Q HO RUGHQ GH HVFULWXUD� \D TXH HO FRQWURO UHDO VH GHEH
HVSHFLILFDU FRPR SDUWH GHO PpWRGR� /D UHODFLyQ HQWUH WDUHDV \ PpWRGRV� UHSUHVHQWDGD SRU ODV
OtQHDV GLVFRQWLQXDV� HV XQR D PXFKRV \D TXH VH SXHGHQ LGHQWLILFDU YDULRV PpWRGRV DOWHUQDWLYRV
SDUD UHVROYHU XQD PLVPD WDUHD� &DGD PpWRGR HVSHFLILFD HO DOJRULWPR TXH FRQWUROD OD HMHFXFLyQ
GH ODV VXEWDUHDV \ XWLOL]D HO FRQRFLPLHQWR TXH QHFHVLWH� /RV PpWRGRV GH OD ILJXUD VRQ FODVHV GH
PpWRGRV GH DOWR QLYHO GH ORV TXH ORV VLVWHPDV &%5 XWLOL]DQ PpWRGRV FRQFUHWRV� /D HVSHFLILFD�
FLyQ GH PpWRGRV HQ OD ILJXUD QR HV H[KDXVWLYD QL FRPSOHWD� \D TXH DOJXQDV WDUHDV VH UHVXHOYHQ
XVDQGR XQ VROR PpWRGR� SDUD RWUDV VHUi QHFHVDULR FRPELQDU YDULRV PpWRGRV \ SDUD RWUDV
SXHGH KDEHU PpWRGRV DOWHUQDWLYRV� /RV PpWRGRV TXH GHVFRPSRQHQ XQD WDUHD HQ VXEWDUHDV
VRQ PpWRGRV GH GHVFRPSRVLFLyQ −TXH QR DSDUHFHQ H[SOtFLWDPHQWH HQ OD ILJXUD−� FRPR HO
PpWRGR &%5 HQ Vt PLVPR� (Q HO QLYHO LQIHULRU GH OD MHUDUTXtD GHEHUtDQ DSDUHFHU ORV PpWRGRV
GH HMHFXFLyQ TXH UHVXHOYHQ GLUHFWDPHQWH XQD WDUHD�
1XHVWUD DSUR[LPDFLyQ VH UHILHUH SUHFLVDPHQWH D HVSHFLILFDU \ IRUPDOL]DU HQ QXHVWUR VLVWH�

PD DOJXQRV GH HVWRV PpWRGRV −WDQWR GH GHVFRPSRVLFLyQ FRPR GH HMHFXFLyQ− TXH UHVXHOYHQ
WDUHDV &%5� /RV PpWRGRV VH UHSUHVHQWDQ GH IRUPD GHFODUDWLYD XWLOL]DQGR HO OHQJXDMH GH GHV�
FULSFLyQ GH PpWRGRV GH &%52QWR \ VX HVSHFLILFDFLyQ RSHUDFLRQDO VH LPSOHPHQWD XVDQGR
/LVS�/220� 8QD LPSOHPHQWDFLyQ HMHFXWDEOH FRPR OD TXH SURSRQHPRV HV QHFHVDULD FXDQGR
HO REMHWLYR GH UHXWLOL]DU ORV PpWRGRV HV FRQVWUXLU VLVWHPDV TXH IXQFLRQHQ� &RPR RFXUUH HQ
JHQHUDO HQ RWURV FDPSRV GH OD ,QWHOLJHQFLD $UWLILFLDO� QR H[LVWHQ PpWRGRV &%5 XQLYHUVDOHV
DGHFXDGRV SDUD WRGRV ORV GRPLQLRV GH DSOLFDFLyQ� 3RU WDQWR� XQD GH ODV PRWLYDFLRQHV SULQFL�
SDOHV GH HVWD WHVLV KD VLGR OD GH SODQWHDU XQ VLVWHPD TXH RIUHFH GLVWLQWDV DOWHUQDWLYDV SDUD UH�

Figura 4-3. Estructura de Tareas y Métodos [Aamodt&Plaza94] 
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VROYHU ODV WDUHDV &%5 HQ GLVWLQWRV GRPLQLRV \ DSOLFDFLRQHV� HV GHFLU� RIUHFH PpWRGRV YDULDGRV
TXH SXHGHQ DSOLFDUVH D GLVWLQWDV VLWXDFLRQHV \ IDFLOLWDQ HO SURWRWLSDGR GH VLVWHPDV &%5�
/RV SUREOHPDV DERUGDGRV SRU OD LQYHVWLJDFLyQ GH OD FRPXQLGDG GH &%5 VH SXHGHQ DJUX�

SDU HQ FLQFR iUHDV SULQFLSDOHV� UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� PpWRGRV GH UHFXSHUDFLyQ�
PpWRGRV GH UHXWLOL]DFLyQ� PpWRGRV GH UHYLVLyQ GH VROXFLRQHV \ PpWRGRV GH DSUHQGL]DMH� (Q OD
OLWHUDWXUD H[LVWHQ PXFKRV PpWRGRV TXH UHVXHOYHQ ODV WDUHDV &%5� DOJXQRV GH ORV FXDOHV KHPRV
GHVFULWR HQ HO &DStWXOR �� 1R HV XQ REMHWLYR GH HVWD WHVLV OOHYDU D FDER XQ DQiOLVLV H[KDXVWLYR
DO UHVSHFWR� VLQR SUHVHQWDU XQ PDUFR HQ HO TXH WRGRV HVRV PpWRGRV SRGUtDQ LQWHJUDUVH \ HVWX�
GLDU DTXHOORV PpWRGRV TXH VDTXHQ SDUWLGR GH ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V \
GHO FRQRFLPLHQWR WHUPLQROyJLFR TXH FRPSOHPHQWD HO FRQRFLPLHQWR GH ORV FDVRV�
([LVWHQ RWURV WUDEDMRV GH DQiOLVLV GHO &%5 DO QLYHO GH FRQRFLPLHQWR� 3RU HMHPSOR� HO WUDED�

MR SUHVHQWDGR HQ >*RHO��@ R HO PRGHOR GH %� )XFKV VREUH OD WDUHD GH DGDSWDFLyQ >)XFKV��@�
0iV UHODFLRQDGR FRQ HO WUDEDMR GH $� $DPRGW \ (� 3OD]D HQ >$UPHQJRO	3OD]D��@ ORV DXWRUHV
SUHVHQWDQ XQ HVWXGLR VLPLODU� DXQTXH VH FHQWUDQ SULQFLSDOPHQWH HQ HO DQiOLVLV GH ORV PpWRGRV
GH DSUHQGL]DMH GH GLVWLQWRV VLVWHPDV� 'HO DQiOLVLV D QLYHO GH FRQRFLPLHQWR GH WUHV VLVWHPDV
&%5 FOiVLFRV −&+()� 352726 \ &$6(<− REWLHQHQ XQD HVWUXFWXUD GH WDUHDV FRP~Q� (VWRV
VLVWHPDV WLHQHQ HQ FRP~Q OD FDUDFWHUtVWLFD� UHOHYDQWH HQ HO FRQWH[WR GH HVWD WHVLV� GH XWLOL]DU
PRGHORV JHQHUDOHV UHODWLYDPHQWH FRPSOHMRV GH FRQRFLPLHQWR GHO GRPLQLR� /D )LJXUD ���
PXHVWUD OD HVWUXFWXUD GH WDUHDV SURSXHVWD HQ >$UPHQJRO	3OD]D��@� /RV QRGRV UHSUHVHQWDQ
WDUHDV \ ODV DULVWDV GHVFHQGHQWHV VLJQLILFDQ GHVFRPSRVLFLRQHV GH ODV WDUHDV HQ VXEWDUHDV�

2EVHUYDPRV TXH ODV HVWUXFWXUDV GH WDUHDV &%5 SURSXHVWDV HQ ORV GRV PRGHORV DQWHULRUHV
VRQ VLPLODUHV� DXQTXH HQ >$UPHQJRO	3OD]D��@ VH KDFH PDV KLQFDSLp HQ HO DQiOLVLV GHO DSUHQ�
GL]DMH \ PHQRV HQ HO UHVWR GH ODV WDUHDV� (O LQWHUpV GH VX DQiOLVLV� \ HO QXHVWUR SURSLR� HV HO GH
FODULILFDU HO SDSHO GH OD DGTXLVLFLyQ� XVR \ DSUHQGL]DMH GH FRQRFLPLHQWR JHQHUDO VREUH HO GR�
PLQLR HQ ODV GLVWLQWDV WDUHDV &%5� (Q >$UFRV	3OD]D��@ VH SUHVHQWD OD DUTXLWHFWXUD 00$
�0DVVLYH 0HPRU\ $UFKLWHFWXUH� FRPR XQ PDUFR FRPSXWDFLRQDO TXH GD VRSRUWH D HVWH WLSR GH
DQiOLVLV D QLYHO GH FRQRFLPLHQWR TXH H[WUDH HVWUXFWXUDV GH WDUHDV FRPXQHV SDUD ORV VLVWHPDV
&%5� $XQTXH 00$ HVWi UHODFLRQDGD FRQ &%52QWR� XQD GLIHUHQFLD IXQGDPHQWDO HV SUHFLVD�
PHQWH HO XVR GH FRQRFLPLHQWR GHO GRPLQLR� \D TXH HOORV VXSRQHQ XQ PRGHOR GH DQDORJtDV HQ
HO TXH� DSDUWH GH ORV FDVRV� QR H[LVWH FRQRFLPLHQWR DGLFLRQDO VREUH HO GRPLQLR GH DSOLFDFLyQ�
\ QXHVWURV PpWRGRV VH GHILQHQ SRU HO XVR LQWHQVLYR GH FRQRFLPLHQWR VREUH HO GRPLQLR�

3.1.2 La estructura de tareas de CBROnto 
(O Q~FOHR GH QXHVWUD SURSXHVWD QR VH FHQWUD HQ HO PRGHOR GH WDUHDV VLQR HQ ORV PpWRGRV� SRU
WDQWR� QXHVWUD HVWUXFWXUD GH WDUHDV QR HV QRYHGRVD VLQR TXH HV VLPLODU D OD SURSXHVWD HQ >$D�

3UREOHP
VROYLQJ

/HDUQLQJ

3URSRVH 5HYLVH 7HVW /HDUQLQJ
IURP VXFFHVV

/HDUQLQJ
IURP IDLOXUH

5HWULHYH 6HOHFWLRQ 2EWDLQ QHZ
NQRZOHGJH ,QFRUSRUDWLRQ )DLOXUH

'HWHFWLRQ
,QFRUSRUDWLRQ

C B R

Figura 4-4. Estructura de Tareas [Armengol&Plaza93] 
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PRGW	3OD]D��@ VREUH OD TXH KD\ DFXHUGR HQ OD FRPXQLGDG &%5� 1XHVWUR LQWHUpV VH FHQWUD HQ
HVWXGLDU \ IRUPDOL]DU DOJXQRV PpWRGRV DOWHUQDWLYRV TXH UHVXHOYHQ ODV WDUHDV EiVLFDV GHO &%5�
1RV KHPRV FHQWUDGR HQ DTXHOORV PpWRGRV &%5 TXH� DGHPiV GHO FRQRFLPLHQWR GH ORV FDVRV�
XVDQ GH IRUPD LQWHQVLYD HO FRQRFLPLHQWR JHQHUDO VREUH HO GRPLQLR GLVSRQLEOH HQ HO VLVWHPD
&%5 \ VDFDQ SDUWLGR GH ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V�

8QD GLIHUHQFLD IXQGDPHQWDO GH QXHVWUR WUDEDMR FRQ ORV DQWHULRUHV� HV TXH ODV HVWUXFWXUDV
TXH WUDGLFLRQDOPHQWH VH KDQ SURSXHVWR VH FHQWUDQ IXQGDPHQWDOPHQWH HQ ODV WDUHDV \ QR HQ ORV
PpWRGRV SDUD UHVROYHUODV� /RV PRGHORV GH >$UPHQJRO	3OD]D��@ \ HO GH >)XFKV��@ XWLOL]DQ XQ
IRUPDOLVPR GH HVSHFLILFDFLyQ TXH GHVFULEH ODV WDUHDV LQGLYLGXDOPHQWH VHJ~Q HO FRQRFLPLHQWR
GH HQWUDGD� ODV IXQFLRQHV TXH UHVXHOYH OD WDUHD� HO FRQRFLPLHQWR GH VDOLGD� \ ORV PRGHORV GH
FRQRFLPLHQWR GH VRSRUWH SDUD OD WDUHD� 6LQ HPEDUJR� HVWD DSUR[LPDFLyQ HV GHPDVLDGR UHVWULF�
WLYD \D TXH VXSRQH TXH WRGRV ORV PpWRGRV TXH UHVXHOYHQ HVWD WDUHD FRPSDUWHQ WRGDV HVWDV
FDUDFWHUtVWLFDV� 1XHVWUD SURSXHVWD SHUPLWH HVSHFLILFDU HO FRQRFLPLHQWR GH VRSRUWH SDUD FDGD
PpWRGR TXH VHUi GLVWLQWR� HQ JHQHUDO� GHO FRQRFLPLHQWR XWLOL]DGR SRU RWURV PpWRGRV TXH UH�
VXHOYHQ OD PLVPD WDUHD�
/DV FDUDFWHUtVWLFDV GH GLVWLQWRV PpWRGRV UHODWLYDV DO FRQRFLPLHQWR GH HQWUDGD� GH VDOLGD \

ORV PRGHORV GH FRQRFLPLHQWR DGLFLRQDO� SXHGHQ VHU GLVWLQWDV LQFOXVR SDUD PpWRGRV TXH UH�
VXHOYDQ OD PLVPD WDUHD� 3RU WDQWR� HQ FRQWUDSRVLFLyQ D RWURV PRGHORV QR IRUPDOL]DPRV HVWDV
FDUDFWHUtVWLFDV HQ ODV GHVFULSFLRQHV GH ODV WDUHDV� VLQR HQ ODV GHVFULSFLRQHV GH ORV PpWRGRV�
8WLOL]DUHPRV OD QRFLyQ GH HVWUXFWXUD GH WDUHDV \ PpWRGRV TXH VH GHILQH HQ >&KDQGUDVHND�

UDQ��@ GRQGH OD HVWUXFWXUD GH WDUHDV LGHQWLILFD PpWRGRV DOWHUQDWLYRV SDUD FDGD WDUHD \ FDGD
PpWRGR SXHGH GDU OXJDU D GLVWLQWDV VXEWDUHDV� (Q QXHVWUR VLVWHPD OD UHSUHVHQWDFLyQ GH HVWDV
WDUHDV \ PpWRGRV HV OD IXHQWH GH FRQRFLPLHQWR LQGHSHQGLHQWH GHO GRPLQLR TXH VH UHXWLOL]D
SDUD GLVHxDU DSOLFDFLRQHV &%5� /D )LJXUD ��� �L]GD�� PXHVWUD ORV SULPHURV QLYHOHV GH OD HV�
WUXFWXUD −MHUDUTXtD HV XQ− GH WDUHDV GH &%52QWR FX\D UDt] HV &%5B7$6.� XQ FRQFHSWR TXH
UHSUHVHQWD OD FODVH GH WRGDV ODV WDUHDV &%5� 'LFKR FRQFHSWR DJUXSD OD LQIRUPDFLyQ TXH UHSUH�
VHQWDPRV GH FXDOTXLHU WDUHD� HO QRPEUH� XQD GHVFULSFLyQ HQ OHQJXDMH QDWXUDO GHO REMHWLYR
SULQFLSDO TXH VDWLVIDFH� OD UHODFLyQ FRQ ORV GLVWLQWRV PpWRGRV &%5 DOWHUQDWLYRV TXH VH SRGUtDQ
XWLOL]DU SDUD UHVROYHU HVWD WDUHD \ OD UHODFLyQ FRQ HO PpWRGR HOHJLGR SDUD UHVROYHUOD �FXDQGR \D
VH KD\D GHFLGLGR��
&RPR \D KHPRV FRPHQWDGR� ORV UHTXLVLWRV GH FRQRFLPLHQWR QR VH UHSUHVHQWDQ HQ ODV WD�

UHDV FRPR SURSRQHQ HQ >$UPHQJRO	3OD]D��@ \D TXH SXHGHQ QR VHU FRPXQHV \ GHSHQGHU GHO
PpWRGR FRQFUHWR� &XDOTXLHU WDUHD &%5 FRQFUHWD VH UHSUHVHQWD FRPR XQ LQGLYLGXR TXH HV
LQVWDQFLD GLUHFWD GH DOJXQR GH ORV FRQFHSWRV GH OD MHUDUTXtD GH WDUHDV� \ SRU WDQWR� FXDOTXLHU
WDUHD VHUi LQVWDQFLD −SRVLEOHPHQWH LQGLUHFWD− GHO FRQFHSWR &%5B7$6.��3DUD FDGD FRQFHSWR GH
OD MHUDUTXtD GH WDUHDV GHILQLPRV XQD LQVWDQFLD TXH HV HO UHSUHVHQWDQWH FDQyQLFR GH HVWD WDUHD�
3RU HMHPSOR� HO LQGLYLGXR�L&%5B7DVN UHSUHVHQWD OD WDUHD GH ´UHVROYHU XQ SUREOHPD \ DSUHQGHU
GH OD H[SHULHQFLDµ >$DPRGW	3OD]D��@ \ HV LQVWDQFLD GLUHFWD GHO FRQFHSWR &%5B7$6.� OD UDt] GH
OD MHUDUTXtD GH WDUHDV LQYROXFUDGDV FRQ OD UHVROXFLyQ GH SUREOHPDV� (Q QXHVWUD ELEOLRWHFD HO
~QLFR PpWRGR TXH UHVXHOYH HVD WDUHD HV HO ´UD]RQDPLHQWR EDVDGR HQ FDVRVµ�

(O FRQMXQWR GH WRGRV ORV LQGLYLGXRV FDQyQLFRV� \ ODV UHODFLRQHV HQWUH HOORV� UHSUHVHQWD WR�
GDV ODV RSFLRQHV GH GLVHxR� \ VH XWLOL]D FRPR SXQWR GH SDUWLGD SDUD GHILQLU FLFORV GH UHVROX�
FLyQ GH SUREOHPDV HQ ORV VLVWHPDV GLVHxDGRV FRQ &%52QWR� 'XUDQWH HO GLVHxR GH XQD DSOL�
FDFLyQ &%5 XVDQGR &2/,%5, VH FUHDUiQ FRSLDV GH HVWRV LQGLYLGXRV FDQyQLFRV −QXHYDV LQV�
WDQFLDV GH ORV FRQFHSWRV GH &%52QWR− TXH VHUiQ ODV TXH VH FRQILJXUDQ VHJ~Q ODV QHFHVLGD�
GHV GH GLVHxR GH OD DSOLFDFLyQ FRQFUHWD� (VWD FRQILJXUDFLyQ VXSRQH� SRU HMHPSOR� HOHJLU FXiO
GH ORV PpWRGRV DOWHUQDWLYRV VH XVDUi SDUD UHVROYHU FDGD XQD GH ODV WDUHDV� $Vt FDGD LQGLYLGXR
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WDUHD �OD FRSLD GHO LQGLYLGXR FDQyQLFR� TXHGDUi OLJDGR D XQ LQGLYLGXR PpWRGR �FRSLD GHO LQGL�
YLGXR FDQyQLFR TXH UHSUHVHQWD DO PpWRGR GH OD ELEOLRWHFD��
&ODVLILFDGRV EDMR HO FRQFHSWR UDt] &%5B7$6.� HQ HO SULPHU QLYHO GH OD MHUDUTXtD HQFRQWUDPRV

ORV FRQFHSWRV 5(75,(9(B7$6.� 5(86(B7$6.� 5(9,6(B7$6. \ 5(7$,1B7$6.� 3DUD FDGD XQR GHILQLPRV
XQD ~QLFD LQVWDQFLD GLUHFWD TXH HV HO LQGLYLGXR FDQyQLFR TXH UHSUHVHQWD FDGD XQD GH ODV FXDWUR
WDUHDV EiVLFDV GH XQ FLFOR &%5� (Q JHQHUDO� OD GLYLVLyQ GH XQD WDUHD HQ VXEWDUHDV GHSHQGHUi
GHO PpWRGR FRQFUHWR TXH VH XWLOLFH� (Q ORV QLYHOHV VXEVLJXLHQWHV GH OD MHUDUTXtD GH WDUHDV� EDMR
FDGD FRQFHSWR VH GHILQHQ VXEFRQFHSWRV TXH DJUXSDQ D ODV VXEWDUHDV TXH UHVXOWHQ GH DSOLFDU
FXDOTXLHU PpWRGR GH GHVFRPSRVLFLyQ TXH UHVXHOYH OD WDUHD UHSUHVHQWDGD SRU HVH FRQFHSWR�
3RU HMHPSOR� EDMR HO FRQFHSWR 5(75,(9(B7$6. HQFRQWUDUHPRV FRQFHSWRV TXH UHSUHVHQWDQ WRGDV
ODV VXEWDUHDV TXH UHVXOWDQ GH DSOLFDU DOJXQR GH ORV PpWRGRV TXH UHVXHOYHQ OD WDUHD GH UHFXSH�
UDFLyQ� /D LQIRUPDFLyQ GH TXp VXEWDUHDV FRQFUHWDV VH GHULYDQ GH TXp PpWRGRV VH UHSUHVHQWD
HQ ORV SURSLRV PpWRGRV� /DV VXEWDUHDV TXH SURYLHQHQ GH ORV GLVWLQWRV PpWRGRV GH UHFXSHUD�
FLyQ VH RUJDQL]DQ HQ ORV VLJXLHQWHV FRQFHSWRV�

• /D VXEWDUHD GH REWHQFLyQ GH FDVRV �2EWDLQ&DVHVB7DVN� VH HQFDUJD GH VHOHFFLRQDU HO
FRQMXQWR GH FDVRV GH OD ELEOLRWHFD VREUH HO TXH WUDEDMDUiQ ODV VLJXLHQWHV VXEWDUHDV�
(VWH FRQMXQWR SXHGH VHU OD EDVH GH FDVRV FRPSOHWD R XQ VXEFRQMXQWR GH HOOD ILOWUDGR
GH DOJXQD IRUPD� (VWD WDUHD VH FRUUHVSRQGH FRQ ODV VXEWDUHDV LGHQWLI\ IHDWXUHV \ VHDUFK
GHO HVTXHPD GH >$DPRGW	3OD]D��@ FX\R REMHWLYR HV HO GH LGHQWLILFDU ORV GHVFULSWRUHV
UHOHYDQWHV GH OD FRQVXOWD \� HQ EDVH D HOORV� EXVFDU XQ FRQMXQWR GH FDVRV VLPLODUHV�

Figura 4-5. Estructura de tareas y métodos alternativos para 
resolverlas de CBROnto 
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• /D VXEWDUHD GH YDORUDFLyQ GH VLPLOLWXG �$VVHVV6LPB7DVN� VH HQFDUJD GH YDORUDU OD VL�
PLOLWXG HQWUH HO FDVR FRQVXOWD \ FDGD XQR GH ORV FDVRV REWHQLGRV SRU OD WDUHD DQWHULRU�
(VWD WDUHD VH FRUUHVSRQGH FRQ OD VXEWDUHD LQLWLDOO\ PDWFK >$DPRGW	3OD]D��@ FX\R RE�
MHWLYR HV HO GH UHODFLRQDU ORV GHVFULSWRUHV GHO FDVR QXHYR \ ORV FDVRV SUHYLRV�

• /D VXEWDUHD GH VHOHFFLyQ �6HOHFWB7DVN� �FRPSDUWLGD FRQ HO HVTXHPD GH >$D�
PRGW	3OD]D��@� VH HQFDUJD GH VHOHFFLRQDU ORV FDVRV UHFXSHUDGRV XWLOL]DQGR QRUPDO�
PHQWH ORV UHVXOWDGRV GH VLPLOLWXG REWHQLGRV SRU OD WDUHD DQWHULRU�

$GHPiV GH OD MHUDUTXtD GH WDUHDV LQYROXFUDGDV HQ OD UHVROXFLyQ GH SUREOHPDV� OD )LJXUD ���
PXHVWUD TXH HQ &%52QWR VH KDQ GHILQLGR RWUDV WDUHDV −DO PLVPR QLYHO TXH &%5B7$6.− FX\D
UHVROXFLyQ �LJXDO TXH OD GH OD WDUHD &%5B7$6. SDUD UHVROYHU SUREOHPDV� VH LQYRFD H[WHUQDPHQWH
FRQ XQD OODPDGD DO UHVROXWRU GH WDUHDV �VH GHVFULEH HQ HO &DStWXOR ��� (MHPSORV GH HVWDV WDUHDV
VHUtDQ OD SREODFLyQ LQLFLDO GH OD EDVH GH FDVRV �&DVHB$FTXLVLWLRQB7DVN�� OD DGTXLVLFLyQ GHO
PRGHOR GHO GRPLQLR �'RPDLQB0RGHOB$GTB7DVN�� OD LQWHJUDFLyQ GHO FRQRFLPLHQWR GHO GRPLQLR
FRQ HO FRQRFLPLHQWR GH &%52QWR �0DSSLQJB7DVN�� OD RUJDQL]DFLyQ GH ORV FDVRV HQ XQD HV�
WUXFWXUD TXH IDFLOLWH VX DFFHVR �&%B2UJDQL]DWLRQB7DVN� \ HO PDQWHQLPLHQWR GH OD EDVH GH
FDVRV �&%B0DLQWHQDQFHB7DVN�� TXH VH UHDOL]DUi SHULyGLFDPHQWH SDUD HYLWDU HO GHJUDGDPLHQWR
GHO UHQGLPLHQWR HQ OD UHVROXFLyQ GH SUREOHPDV�
(Q OD YHUVLyQ DFWXDO GH &%52QWR� KHPRV KHFKR PiV KLQFDSLp HQ ORV PpWRGRV DVRFLDGRV

FRQ ODV WDUHDV LQYROXFUDGDV HQ OD UHVROXFLyQ GH SUREOHPDV �VXEFRQFHSWRV GH &%5B7$6.� SRU OR
TXH ORV PpWRGRV DVRFLDGRV D ODV WDUHDV DGLFLRQDOHV GHOHJDQ OD UHVROXFLyQ GH ODV PLVPDV DO
GLVHxDGRU� (Q XQ IXWXUR LQPHGLDWR LQFOXLUHPRV QXHYRV PpWRGRV� SRU HMHPSOR� DGTXLVLFLyQ GH
FDVRV D SDUWLU GH DUFKLYRV� GLVWLQWDV HVWUXFWXUDV GH RUJDQL]DFLyQ GH OD EDVH GH FDVRV �DSDUWH GH
OD RUJDQL]DFLyQ EDVDGD HQ HO $QiOLVLV )RUPDO GH &RQFHSWRV TXH VH GHVFULEH HQ HO $SDUWDGR ���� R
HVWUDWHJLDV GH PDQWHQLPLHQWR GH OD EDVH GH FDVRV FRQ HVWUDWHJLDV GH ROYLGR�

3.2 Ontología de métodos CBR 
+DEODUHPRV GH RQWRORJtD GH PpWRGRV SDUD UHIHULUQRV WDQWR D ODV GHILQLFLRQHV GH ORV HOHPHQ�
WRV TXH VH XWLOL]DQ SDUD UHSUHVHQWDU D ORV PpWRGRV −TXH GHILQHQ ORV WpUPLQRV GHO OHQJXDMH GH

Figura 4-6. Estructura de Tareas y Métodos de CBROnto 
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UHSUHVHQWDFLyQ− FRPR D ODV GHILQLFLRQHV GH ORV PpWRGRV HQ Vt PLVPRV LQFOX\HQGR OD WHUPLQR�
ORJtD QHFHVDULD SDUD RUJDQL]DUORV SRU WDUHDV� \ ORV LQGLYLGXRV TXH UHSUHVHQWDQ SURSLDPHQWH D
ORV PpWRGRV −TXH FRQVWLWX\HQ OD ELEOLRWHFD GH 360V GH &%52QWR�
3DUD OD UHSUHVHQWDFLyQ GH ORV PpWRGRV� &%52QWR GHILQH XQD MHUDUTXtD GH PpWRGRV TXH HV

SDUDOHOD D OD MHUDUTXtD GH WDUHDV \ FX\D UDt] HV HO FRQFHSWR &%5B0(7+2' TXH UHSUHVHQWD OD FODVH
GH ORV PpWRGRV &%5� HV GHFLU� &%5B0(7+2' DJUXSD OD LQIRUPDFLyQ FRP~Q GH WRGRV ORV 360V
TXH VH UHSUHVHQWDUiQ FRPR LQVWDQFLDV −GLUHFWDV R QR− VX\DV�
3DUD FDGD PpWRGR UHSUHVHQWDPRV VX QRPEUH� XQD GHVFULSFLyQ LQIRUPDO� VX FRPSHWHQFLD

−OD WDUHD TXH UHVXHOYH−� OD VDOLGD TXH JHQHUD� XQD GHVFULSFLyQ GH ORV PRGHORV GH FRQRFLPLHQ�
WR TXH QHFHVLWD −UHTXLVLWRV− WDQWR ODV HQWUDGDV H[WHUQDV FRPR ORV TXH IRUPDQ SDUWH GHO PR�
GHOR GHO GRPLQLR� \ VX HVSHFLILFDFLyQ RSHUDFLRQDO� TXH KDFH UHIHUHQFLD D XQD IXQFLyQ /LVS�
'LVWLQJXLPRV HQWUH GRV WLSRV GH PpWRGRV�

• /RV PpWRGRV GH GHVFRPSRVLFLyQ UHVXHOYHQ XQD WDUHD GLYLGLpQGROD HQ VXEWDUHDV TXH GH�
EHQ VHU UHVXHOWDV HQ XQ FLHUWR RUGHQ�

• /RV PpWRGRV GH UHVROXFLyQ VRQ ORV TXH GLUHFWDPHQWH UHVXHOYHQ ODV WDUHDV�

/RV 360V GH OD ELEOLRWHFD VH UHSUHVHQWDQ FRPR LQVWDQFLDV GH DOJXQR GH ORV FRQFHSWRV GH
OD MHUDUTXtD GH PpWRGRV �VXEFRQFHSWRV GH &%5B0(7+2'�� (O FRQFHSWR &%5B0(7+2' WLHQH XQD
~QLFD LQVWDQFLD GLUHFWD L&%5B0(7+2' TXH HV HO UHSUHVHQWDQWH FDQyQLFR GHO PpWRGR ´UD]RQDPLHQ�
WR EDVDGR HQ FDVRVµ� XQ PpWRGR GH GHVFRPSRVLFLyQ TXH UHVXHOYH OD WDUHD �L&%5B7DVN� ´UHVRO�
YHU XQ SUREOHPD \ DSUHQGHU GH OD H[SHULHQFLDµ� (O VLJXLHQWH QLYHO GH OD MHUDUTXtD FXHQWD FRQ
FXDWUR VXEFRQFHSWRV GHO FRQFHSWR UDt]� 5(75,(9$/B0(7+2'� 5(86(B0(7+2'� 5(9,6(B0(7+2' \
5(7$,1B0(7+2' �)LJXUD ����� (O SDUDOHOLVPR HQWUH ODV MHUDUTXtDV GH WDUHDV \ PpWRGRV SHUPLWH
IRUPDOL]DU ORV FRPSURPLVRV RQWROyJLFRV PHGLDQWH UHVWULFFLRQHV TXH UHODFLRQDQ ORV FRQFHSWRV
GH DPEDV MHUDUTXtDV� 3RU HMHPSOR� FDGD LQVWDQFLD GH 5(75,(9$/B0(7+2' HV XQ PpWRGR TXH UH�
VXHOYH XQD WDUHD UHSUHVHQWDGD SRU XQD LQVWDQFLD GH 5(75,(9(B7$6.�
�GHIFRQFHSW 5HWULHYHB7DVN �LV�SULPLWLYH
��DQG &%5B7$6.

��ILOOHG�E\ WDVNBQDPH �5HWULHYH��
��DOO WDVNBPHWKRG 5HWULHYDOB0HWKRG��

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FRQFHSW UHSUHVHQWLQJ WKH WDVN RI UHWULHYLQJ
FDVHV IURP WKH FDVH EDVH� ����
(O UROH WDVNBPHWKRG UHODFLRQD XQD WDUHD FRQ HO PpWRGR� GH WRGRV ORV DOWHUQDWLYRV� TXH VH

KD\D HOHJLGR SDUD UHVROYHUOD HQ XQD DSOLFDFLyQ FRQFUHWD� &RPR YHUHPRV HQ HO &DStWXOR �� HO
GLVHxR GH XQD DSOLFDFLyQ FRQ &2/,%5,�&%52QWR VH EDVD HQ HVWDEOHFHU HVWRV HQODFHV PH�
GLDQWH ORV FXDOHV HO GLVHxDGRU H[SUHVD TXp PpWRGR XWLOL]DU GH HQWUH WRGRV ORV PpWRGRV DOWHUQD�
WLYRV TXH VRQ FDSDFHV GH UHVROYHU FDGD WDUHD�
$GLFLRQDOPHQWH FDGD FRQFHSWR GH OD MHUDUTXtD GH PpWRGRV SXHGH WHQHU VXEFRQFHSWRV FX�

\DV LQVWDQFLDV UHSUHVHQWDQ PpWRGRV TXH UHVXHOYHQ DOJXQD VXEWDUHD GH ODV SURGXFLGDV SRU HVH
PpWRGR� 3RU HMHPSOR� EDMR HO FRQFHSWR 5(75,(9$/B0(7+2' SRGHPRV HQFRQWUDU VXEFRQFHSWRV
−FRPR 2%7$,1B&$6(6B0(7+2' R $66(666,0B0(7+2'− FX\DV LQVWDQFLDV UHSUHVHQWDQ PpWRGRV GH OD
ELEOLRWHFD TXH UHVXHOYHQ DOJXQD GH ODV VXEWDUHDV SURGXFLGDV SRU DOJXQR GH ORV PpWRGRV GH
UHFXSHUDFLyQ�

3.2.1 El lenguaje de representación de métodos 
3DUD TXH XQ GLVHxDGRU SXHGD UHXWLOL]DU PpWRGRV GH XQD ELEOLRWHFD GHEH VHU FDSD] GH HQFRQ�
WUDU \ HQWHQGHU HVWRV PpWRGRV� 3RU HVWD UD]yQ FDGD PpWRGR GHEH GHVFULELUVH XVDQGR XQ FLHUWR
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OHQJXDMH GH UHSUHVHQWDFLyQ TXH SHUPLWD HVSHFLILFDU� HQWUH RWUDV FRVDV� OD IXQFLRQDOLGDG FRQVH�
JXLGD� HV GHFLU� OD WDUHD TXH UHVXHOYH� FXiOHV VRQ ORV GDWRV GH HQWUDGD \ GH VDOLGD \ ORV UHTXLVL�
WRV GH FRQRFLPLHQWR DGLFLRQDO GHO PpWRGR�
(Q QXHVWUD DUTXLWHFWXUD� \ FRQ HO REMHWLYR GH PDQWHQHU OD KRPRJHQHLGDG \ FRQVLVWHQFLD GH

OD UHSUHVHQWDFLyQ GH FRQRFLPLHQWR &%5 H[SOtFLWR� KHPRV GHFLGLGR XWLOL]DU WHUPLQRORJtD LQ�
FOXLGD HQ &%52QWR MXQWR FRQ HO OHQJXDMH GH GHVFULSFLRQHV GH /220� FRPR OHQJXDMH GH UH�
SUHVHQWDFLyQ GH PpWRGRV� $GLFLRQDOPHQWH� HO XVR GH HVSHFLILFDFLRQHV FRQ HO ,'/ GH &25%$
IDFLOLWDUi HO LQWHUFDPELR GH LQIRUPDFLyQ FRQ ODV IXQFLRQHV GH OD LQWHUID] JUiILFD GH &2/,%5,�
(Q OD OLWHUDWXUD H[LVWHQ GLVWLQWRV OHQJXDMHV GH HVSHFLILFDFLyQ GH PpWRGRV GH UHVROXFLyQ GH
SUREOHPDV� WDOHV FRPR &0/ >6FKUHLEHU HW DO� ��@� 830/ >)HQVHO HW DO� ��D@ \ 1RRV >$UFRV��@�
$XQTXH DOJXQRV GH HVWRV OHQJXDMHV KDQ LQIOXLGR HQ QXHVWUR WUDEDMR� QR KHPRV UHDOL]DGR XQ
HVWXGLR GHWDOODGR DO UHVSHFWR� (Q >*HQQDUL HW DO� ��@ VH GHILQHQ FXDWUR GLPHQVLRQHV SDUD FDUDF�
WHUL]DU XQ OHQJXDMH GH GHVFULSFLyQ GH PpWRGRV�

• *UDGR GH IRUPDOLVPR GHO OHQJXDMH� /D LQIRUPDFLyQ GHO PpWRGR VH SXHGH H[SUHVDU FRQ YD�
ULRV QLYHOHV GH IRUPDOLVPR GHVGH HO XVR GH H[SUHVLRQHV D[LRPiWLFDV IRUPDOHV KDVWD
WH[WR OLEUH�

1XHVWUD DSUR[LPDFLyQ XVDQGR /220 KDFH TXH QXHVWUD SURSXHVWD JOREDO VHD LQKHUHQ�
WHPHQWH IRUPDO \ SUHFLVD� &RPR YHUHPRV HVWR QRV SHUPLWH YHULILFDU IRUPDOPHQWH VL
ORV UHTXLVLWRV GH DSOLFDFLyQ GH XQ PpWRGRV VRQ VDWLVIHFKRV R QR SRU XQD FLHUWR PR�
GHOR GHO GRPLQLR R XQ FRQMXQWR GH FDVRV� 'H WRGDV IRUPDV� FRPR GRFXPHQWDFLyQ \
SDUD IDFLOLWDU OD WDUHD GHO GLVHxDGRU GH DSOLFDFLRQHV &%5� WDPELpQ LQFOXLPRV OD RSFLyQ
GH DxDGLU GHVFULSFLRQHV HQ OHQJXDMH QDWXUDO HQ OD UHSUHVHQWDFLyQ GH ORV PpWRGRV�

• &yPR YV TXp� (O SURSLR OHQJXDMH SXHGH GHVFULELU TXp FRVDV KDFH HO PpWRGR VLQ GHWDOODU
DVSHFWRV GHO IOXMR GH FRQWURO� R SXHGH GHVFULELU H[SOtFLWDPHQWH HO IOXMR GH FRQWURO TXH
HVSHFLILFD FyPR VH XWLOL]D HO FRQRFLPLHQWR SDUD UHVROYHU HO SUREOHPD�

1XHVWUR OHQJXDMH GHVFULEH TXp FRVDV KDFH HO PpWRGR VLQ GHWDOODU DVSHFWRV GH VX IOXMR
GH FRQWURO� $XQTXH HQ &%52QWR WRGRV ORV PpWRGRV HVWiQ LPSOHPHQWDGRV �HQ
/LVS�/220�� HVWDV LPSOHPHQWDFLRQHV QR VH FDUDFWHUL]DQ IRUPDOPHQWH FRPR SDUWH GH
OD GHVFULSFLyQ GH ORV PpWRGRV�

• 2EMHWLYRV GHO OHQJXDMH� (Q JHQHUDO� HO OHQJXDMH SURSRUFLRQD LQIRUPDFLyQ TXH D\XGD D VH�
OHFFLRQDU XQ PpWRGR GH OD ELEOLRWHFD SHUR DGHPiV SXHGH D\XGDU D DSOLFDU HO PpWRGR D
XQD EDVH GH FRQRFLPLHQWR HQ SDUWLFXODU� HVSHFLILFDQGR TXp FDPELRV VH UHTXHULUtDQ
SDUD SRGHU DSOLFDU HO PpWRGR HQ IXQFLyQ GH ORV UHTXLVLWRV GH FRQRFLPLHQWR GH GLFKR
PpWRGR�

(O REMHWLYR GHVHDGR SDUD QXHVWUR OHQJXDMH HV� SULQFLSDOPHQWH� HO GH SURSRUFLRQDU VX�
ILFLHQWH LQIRUPDFLyQ SDUD TXH HO GLVHxDGRU GH XQD DSOLFDFLyQ &%5 SXHGD VHOHFFLRQDU
XQ PpWRGR GH OD ELEOLRWHFD� 1XHVWUR OHQJXDMH IDFLOLWD TXH HO VLVWHPD GH '/V SXHGD
FRPSUREDU IRUPDOPHQWH VL XQ PpWRGR HV DSOLFDEOH HQ EDVH D VXV UHTXLVLWRV GH FRQR�
FLPLHQWR \ GDU XQD H[SOLFDFLyQ UD]RQDGD DO UHVSHFWR�

• 'HVFULSFLRQHV D QLYHO GH FRQRFLPLHQWR R D QLYHO VLPEyOLFR� /DV GHVFULSFLRQHV DEVWUDFWDV� D QLYHO
GH FRQRFLPLHQWR� GH XQ PpWRGR VRQ PiV IiFLOPHQWH UHXWLOL]DEOHV� 6LQ HPEDUJR� VL HO
OHQJXDMH GH GHVFULSFLyQ GH PpWRGRV HVWi OLJDGR D OD LPSOHPHQWDFLyQ D QLYHO VLPEyOL�
FR HV PiV VHQFLOOR DGDSWDU HO PpWRGR SDUD VX UHXWLOL]DFLyQ�

1XHVWUD DSUR[LPDFLyQ OLJD HO OHQJXDMH GH GHVFULSFLyQ GH PpWRGRV �HQ /220� D OD
LPSOHPHQWDFLyQ D QLYHO VLPEyOLFR �HQ /LVS�� (Q QXHVWUR FDVR OD UHXWLOL]DFLyQ GH Pp�
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WRGRV SHUPLWH ~QLFDPHQWH DGDSWDFLRQHV VLPSOHV GH ORV PpWRGRV EDVDGDV HQ OD FRQIL�
JXUDFLyQ GH VXV UHTXLVLWRV \ QR HQ WUDQVIRUPDFLRQHV VREUH VX FyGLJR�

(Q GHILQLWLYD� TXHUHPRV TXH QXHVWUR OHQJXDMH GHVFULED ORV PpWRGRV EDViQGRVH HQ HO XVR
GH RQWRORJtDV IRUPDOHV� DEVWUD\HQGR GHWDOOHV GH FRQWURO� IOXMR GH GDWRV \ RWURV DVSHFWRV GL�
QiPLFRV GH ORV 360V� 1XHVWUD DSUR[LPDFLyQ VH FRQFHQWUD HQ OD FRPSHWHQFLD \ HQ ORV UHTXLVL�
WRV GH FRQRFLPLHQWR GH XQ PpWRGR� HQ YH] GH HQ ORV GHWDOOHV LQWHUQRV GH FRQWURO� OR TXH
SHUPLWH XQ WLSR GH UHXWLOL]DFLyQ GH FDMD QHJUD� (VWD DSUR[LPDFLyQ HV GLVWLQWD D OD SODQWHDGD�
SRU HMHPSOR� HQ &0/ >6FKUHLEHU HW DO� ��@ \ HQ 1RRV >$UFRV��@� GRQGH VH UHTXLHUH HVSHFLILFDU
JUDQ SDUWH GHO SURFHVR LQWHUQR GH UD]RQDPLHQWR GH XQ 360� (Q QXHVWUDV GHVFULSFLRQHV GH
PpWRGRV ORV GHWDOOHV GH FRQWURO QR VH IRUPDOL]DQ FRPR SDUWH GH ODV UHSUHVHQWDFLRQHV FRQ ODV
TXH VH UD]RQD� VLQR TXH FDGD GHVFULSFLyQ GH XQ PpWRGR GH UHVROXFLyQ KDFH UHIHUHQFLD D OD
IXQFLyQ /LVS TXH LPSOHPHQWD HVH PpWRGR� OR TXH SHUPLWH UHXWLOL]DU \ SDUDPHWUL]DU HO FyGLJR
SHUR QR KDFHU PRGLILFDFLRQHV HQ pO�

/D UHSUHVHQWDFLyQ H[SOtFLWD GH ORV UHTXLVLWRV GH FRQRFLPLHQWR GH XQ PpWRGR SHUPLWH TXH
VH SXHGD FRPSUREDU GLQiPLFDPHQWH VX DSOLFDELOLGDG SDUD XQ FLHUWR PRGHOR GHO GRPLQLR \
FRQMXQWR GH FDVRV� 8QR GH ORV REMHWLYRV GH QXHVWUR OHQJXDMH GH GHVFULSFLyQ GH PpWRGRV HV
TXH IDFLOLWH OD WDUHD GH LQWHJUDFLyQ HQWUH OD WHUPLQRORJtD GHO GRPLQLR \ OD GHO PpWRGR� HV GHFLU�
TXH OD UHSUHVHQWDFLyQ GH XQ PpWRGR QRV SHUPLWD GHWHUPLQDU VX DSOLFDELOLGDG UHVSHFWR D XQD
EDVH GH FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR� $GHPiV� HO VLVWHPD SRGUi VXJHULU FLHUWDV
PRGLILFDFLRQHV HQ HO FRQRFLPLHQWR SDUD TXH HO PpWRGR VHD DSOLFDEOH� SRU HMHPSOR� VH SXHGH
VXJHULU OD FODVLILFDFLyQ GH DOJ~Q WpUPLQR GHO GRPLQLR EDMR DOJ~Q WpUPLQR GH &%52QWR�

8QD YHQWDMD� \ OD GLIHUHQFLD SULQFLSDO� GH QXHVWUR WUDEDMR FRQ RWURV UHODWLYRV D RQWRORJtDV \
ELEOLRWHFDV GH PpWRGRV UHXWLOL]DEOHV HV TXH VyOR HVWDPRV LQWHUHVDGRV HQ ORV PpWRGRV HVSHFtIL�
FRV GH ODV WDUHDV &%5 \� SRU WDQWR� QR HV QHFHVDULR WHQHU HQ FXHQWD HO PDQWHQLPLHQWR GH XQ
FRPSURPLVR HQWUH OD DSOLFDELOLGDG YV� JHQHUDOLGDG TXH VXUJH DO GHVDUUROODU PpWRGRV GHPDVLD�
GR JHQHUDOHV \ SRFR DSOLFDEOHV >%H\V HW DO� ��@ >)HQVHO HW DO� ��@� /RV PpWRGRV SURSXHVWRV HQ
QXHVWUR VLVWHPD VRQ IiFLOPHQWH DSOLFDEOHV \ UHXWLOL]DEOHV HQ HO FRQWH[WR TXH QRV LQWHUHVD� ODV
WDUHDV LQYROXFUDGDV HQ HO &%5� $GHPiV OD ODERU GH RUJDQL]DU H LQGH[DU ORV PpWRGRV VH VLPSOL�
ILFD XWLOL]DQGR HVWD RUJDQL]DFLyQ SRU WDUHDV�

�������� �����	
��������������	�����	�������������������	���

(Q &%52QWR FDGD PpWRGR VH UHSUHVHQWD FRPR XQD LQVWDQFLD GHO FRQFHSWR &%5B0(7+2'� \ HV OD
SURSLD GHILQLFLyQ /220 GH HVH FRQFHSWR �YHU $SpQGLFH %� OD TXH UHVWULQJH \ FDUDFWHUL]D D VXV
LQVWDQFLDV� (Q HVWH VHQWLGR� HO OHQJXDMH XWLOL]DGR SDUD IRUPDOL]DU ORV PpWRGRV FRQFUHWRV GH OD
ELEOLRWHFD XWLOL]D ORV FRQVWUXFWRUHV GHO OHQJXDMH GH GHILQLFLyQ GH LQGLYLGXRV GH /220� UHVWULQ�
JLGRV D OD GHILQLFLyQ GH LQVWDQFLDV GH &%5B0(7+2'� 3DUD SURSRUFLRQDU XQD YLVLyQ JHQHUDO GH OD
UHSUHVHQWDFLyQ GH ORV PpWRGRV� \ SDUD IDFLOLWDU OD FRPSUHQVLyQ D ORV OHFWRUHV TXH QR HVWpQ
IDPLOLDUL]DGRV FRQ OD VLQWD[LV /220� LQFOXLPRV OD VLQWD[LV (%1) GHO OHQJXDMH GH GHILQLFLyQ
GH PpWRGRV GH &%52QWR� GRQGH ORV WpUPLQRV GH &%52QWR DSDUHFHQ HQ FXUVLYD�
�&%5�0HWKRG! �� �&%52QWR�0HWKRG LQVWDQFH!

�&%52QWR�0HWKRG LQVWDQFH! �� �5HVROXWLRQB0HWKRG LQVWDQFH! _

�'HFRPSRVLWLRQB0HWKRG LQVWDQFH!

�5HVROXWLRQB0HWKRG LQVWDQFH! �� �0HWKRG�GHVFULSWLRQ!

�'HFRPSRVLWLRQB0HWKRG LQVWDQFH! �� �0HWKRG�GHVFULSWLRQ! ^�VXEWDVN!`�

�0HWKRG�GHVFULSWLRQ! �� �QDPH! �LQIRUPDO�GHVFULSWLRQ! ^�FRPSHWHQFH!`�

>�DSSOLFDWLRQ�UHTXLUHPHQWV!@ >�LQSXW!@ ^�RXWSXW!`

�RSHUDWLRQDO�VSHFLILFDWLRQ!
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�QDPH! �� PHWKRGBQDPH �6WULQJ!

�LQIRUPDO�GHVFULSWLRQ! �� PHWKRGBLQIRUPDOBGHVFULSWLRQ �6WULQJ!

�FRPSHWHQFH! �� FRPSHWHQFH �&%5�7DVN�LQVWDQFH!

�DSSOLFDWLRQ�UHTXLUHPHQWV! �� PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV

�$SSOLFDWLRQB5HTXLUHPHQWV LQVWDQFH!

�LQSXW! �� PHWKRGBLQSXW �0HWKRGB,QSXW LQVWDQFH!

�RXWSXW! �� PHWKRGBRXWSXW �0HWKRGB2XWSXW LQVWDQFH!

�RSHUDWLRQDO�VSHFLILFDWLRQ!�� RSHUDWLRQDOBVSHFLILFDWLRQ

�0HWKRGB)XQFWLRQ LQVWDQFH!

�VXEWDVN! �� VXEWDVN �&%5B7DVN LQVWDQFH!

�&%5B7DVN LQVWDQFH! �� L5HWULHYHBWDVN _ L5HXVHBWDVN _ L5HYLVHBWDVN _ L5HWDLQBWDVN _
�����
�0HWKRGB,QSXW LQVWDQFH! �� >�NQRZOHGJH�UHTXLUHPHQWV!@

>�SDUDPHWHU�UHTXLUHPHQWV!@

>�GHVLJQ�UHTXLUHPHQWV!@

>�VHTXHQFH�UHTXLUHPHQWV!@

�NQRZOHGJH�UHTXLUHPHQWV!�� NQRZOHGJHBUHTXLUHPHQWV

�.QRZOHGJHB5HTXLUHPHQWV LQVWDQFH!

�SDUDPHWHU�UHTXLUHPHQWV!�� SDUDPHWHUBUHTXLUHPHQWV

�3DUDPHWHUB5HTXLUHPHQWV LQVWDQFH!

�GHVLJQ�UHTXLUHPHQWV! �� GHVLJQBUHTXLUHPHQWV

�'HVLJQB5HTXLUHPHQWV LQVWDQFH!

�VHTXHQFH�UHTXLUHPHQWV! �� VHTXHQFHBUHTXLUHPHQWV

�6HTXHQFHB5HTXLUHPHQWV LQVWDQFH!

3RU WDQWR� FDGD PpWRGR GH OD ELEOLRWHFD HV XQ LQGLYLGXR −LQVWDQFLD GH &%5B0(7+2'− TXH VH
GHVFULEH XWLOL]DQGR ODV VLJXLHQWHV UHODFLRQHV�

• PHWKRGBQDPH UHODFLRQD FDGD PpWRGR FRQ VX QRPEUH�
• PHWKRGBLQIRUPDOBGHVFULSWLRQ UHODFLRQD FDGD PpWRGR FRQ XQD GHVFULSFLyQ HQ OHQ�

JXDMH QDWXUDO GH OD HVSHFLILFDFLyQ LQIRUPDO GHO PpWRGR� FRQ SURSyVLWR GH GRFXPHQWDU
HO PpWRGR�

• FRPSHWHQFH UHODFLRQD FDGD PpWRGR FRQ OD LQVWDQFLD GH &%5B7$6. TXH UHSUHVHQWD OD
FRPSHWHQFLD GHO PpWRGR −OD GHVFULSFLyQ GH TXp KDFH HO PpWRGR�

• PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV UHODFLRQD FDGD PpWRGR FRQ VXV UHTXLVLWRV GH DSOL�
FDELOLGDG TXH UHSUHVHQWDQ HO FRQRFLPLHQWR QHFHVDULR SDUD TXH HO PpWRGR VHD DSOLFDEOH
�YHU $SDUWDGR ���������

• PHWKRGBLQSXW UHODFLRQD FDGD PpWRGR FRQ XQ LQGLYLGXR TXH D~QD WRGRV ORV UHTXLVLWRV
GH HQWUDGD GHO PpWRGR� HV GHFLU� GH GLVHxR� GH VHFXHQFLD� GH FRQRFLPLHQWR \ SDUDPpWULFRV �YHU
$SDUWDGR ���������

• PHWKRGBRXWSXW UHODFLRQD FDGD PpWRGR FRQ XQ LQGLYLGXR TXH UHSUHVHQWD ORV UHVXOWD�
GRV GH VDOLGD GHO PpWRGR� (VWH LQGLYLGXR VH XVD SDUD FRPSUREDU OD FRUUHFFLyQ GHO
PpWRGR FXDQGR DSDUHFH HQ XQD VHFXHQFLD GH UHVROXFLyQ 0�� 0�� ���� 0Q HQ OD TXH ORV
UHTXLVLWRV GH VHFXHQFLD GHO PpWRGR 0L GHEHQ VHU VDWLVIHFKRV SRU HO LQGLYLGXR TXH UH�
SUHVHQWD OD VDOLGD GHO PpWRGR 0L���
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• RSHUDWLRQDOBVSHFLILFDWLRQ UHODFLRQD FDGD PpWRGR FRQ VX HVSHFLILFDFLyQ RSHUDFLR�
QDO GHWHUPLQDGD SRU OD UHODFLyQ FRQ XQD LQVWDQFLD GH 0HWKRGB)XQFWLRQ� TXH UHSUH�
VHQWD OD IXQFLyQ /LVS TXH LPSOHPHQWD HO FRPSRUWDPLHQWR GHO PpWRGR�

3DUD GLVWLQJXLU HQWUH ORV PpWRGRV GH GHVFRPSRVLFLyQ \ GH UHVROXFLyQ VH XWLOL]D XQD SDUWL�
FLyQ H[KDXVWLYD VREUH HO FRQFHSWR &%5B0(7+2' TXH LQGLFD TXH WRGDV VXV LQVWDQFLDV GHEHQ SHU�
WHQHFHU D XQR GH ORV GRV FRQFHSWRV '(&20326,7,21B0(7+2' R 5(62/87,21B0(7+2'� /RV DSDUWDGRV
VLJXLHQWHV GHVFULEHQ FyPR VH RUJDQL]DQ ORV PpWRGRV GH &%52QWR HQ WRUQR D ODV WDUHDV TXH
UHVXHOYHQ \ DOJXQRV DVSHFWRV UHODWLYRV D ORV UHTXLVLWRV GH FRQRFLPLHQWR GH ORV PpWRGRV�

�������� ��
�	������	�����������������	�����	���

<D KHPRV FRPHQWDGR TXH HQ QXHVWUD DSUR[LPDFLyQ ORV PpWRGRV VH GHILQHQ GH IRUPD GHSHQ�
GLHQWH GH OD WDUHD TXH UHVXHOYHQ� (VWD FDUDFWHUtVWLFD� MXQWR FRQ OD JUDQXODULGDG JUXHVD GH ORV
PpWRGRV GH &%52QWR� IDFLOLWD OD UHXWLOL]DFLyQ GH ORV PpWRGRV HQ HO FRQWH[WR GH ODV WDUHDV
&%5� \ KDFH TXH VHD DGHFXDGD XQD RUJDQL]DFLyQ FOiVLFD GH ORV PpWRGRV GH IRUPD HVWiWLFD HQ
WRUQR D ODV WDUHDV TXH UHVXHOYHQ� &DGD PpWRGR VH UHODFLRQD D WUDYpV GH OD UHODFLyQ FRPSHWHQFH
FRQ ORV LQGLYLGXRV FDQyQLFRV GH ODV WDUHDV TXH UHVXHOYH ²\D TXH� HQ JHQHUDO� XQ PpWRGR SXHGH
UHVROYHU YDULDV WDUHDV�
(Q QXHVWUD HVWUXFWXUD FDGD WDUHD VH UHODFLRQD FRQ XQD FROHFFLyQ GH PpWRGRV GH UHVROXFLyQ

DOWHUQDWLYRV� (VWD UHODFLyQ QR VH UHSUHVHQWD GH IRUPD H[SOtFLWD VLQR TXH SDUD REWHQHU OD FROHF�
FLyQ GH PpWRGRV VH XWLOL]D OD UHODFLyQ LQYHUVD GH OD FRPSHWHQFLD GH ORV PpWRGRV �UHODFLyQ
FRPSHWHQFH�� /D HOHFFLyQ GH XQR X RWUR PpWRGR SDUD UHVROYHU GLFKD WDUHD SXHGH GHSHQGHU GH
YDULRV IDFWRUHV� SULQFLSDOPHQWH GH ODV FDUDFWHUtVWLFDV GHO FRQRFLPLHQWR GLVSRQLEOH� TXH GHWHU�
PLQDUiQ OD DSOLFDELOLGDG GHO PpWRGR HQ XQD FLHUWD VLWXDFLyQ R FRQWH[WR� (O FRPSRUWDPLHQWR D
QLYHO GH FRQRFLPLHQWR GH ORV PpWRGRV TXH UHVXHOYHQ XQD PLVPD WDUHD HV VLPLODU� SRU HMHPSOR�
WRGRV ORV PpWRGRV DVRFLDGRV D OD WDUHD GH UHFXSHUDFLyQ REWLHQHQ HO�ORV FDVRV PiV VLPLODUHV D
XQD FRQVXOWD GDGD� /DV GLIHUHQFLDV HQWUH ORV PpWRGRV VH UHILHUHQ� SRU HMHPSOR� DO PRGR GH
YDORUDU OD VLPLOLWXG HQWUH ORV FDVRV� D ODV UHVWULFFLRQHV GH DSOLFDELOLGDG GH FDGD PpWRGR� D VXV
UHTXLVLWRV GH FRQRFLPLHQWR R DO QLYHO GH LQWHUYHQFLyQ GHO XVXDULR�
/D FRPSHWHQFLD GH XQ PpWRGR HV XQD GHVFULSFLyQ GHFODUDWLYD GHO FRPSRUWDPLHQWR GHO

PpWRGR� &XDQGR VH PDQHMDQ ELEOLRWHFDV JHQpULFDV� OD FRPSHWHQFLD GH ORV PpWRGRV HV XQ IDF�
WRU PX\ LPSRUWDQWH D WHQHU HQ FXHQWD \D TXH HO SURFHVR GH HQFRQWUDU XQ PpWRGR DGHFXDGR
SDUD UHVROYHU XQRV FLHUWRV REMHWLYRV QR HV HQ DEVROXWR WULYLDO�
$XQTXH H[LVWHQ DSUR[LPDFLRQHV PiV FRPSOHMDV �YHU SRU HMHPSOR� OD GHVFULWD SDUD HO VLVWH�

PD (;3(&7 >*LO	0HO]��@�� QRVRWURV KHPRV HOHJLGR XQD UHSUHVHQWDFLyQ VLPSOH GH OD FRP�
SHWHQFLD GH ORV PpWRGRV EDVDGD HQ ODV WDUHDV &%5 TXH HVWiQ FODUDPHQWH GHILQLGDV \ UHSUHVHQ�
WDGDV H[SOtFLWDPHQWH�
'DGD XQD WDUHD� HO UHVROXWRU VHOHFFLRQD ORV PpWRGRV DSOLFDEOHV WHQLHQGR HQ FXHQWD VX

FRPSHWHQFLD −UHODFLyQ FRPSHWHQFH HQWUH HO PpWRGR \ OD WDUHD− \ VL HO FRQRFLPLHQWR GLVSRQL�
EOH VDWLVIDFH ORV UHTXLVLWRV GH DSOLFDELOLGDG GHO PpWRGR� 'H ORV PpWRGRV VHOHFFLRQDGRV SRU HO
UHVROXWRU GH WDUHDV GH &2/,%5, HO GLVHxDGRU HOLJH HO PpWRGR TXH VH XWLOL]DUi SDUD UHVROYHU
HVD WDUHD HQ OD DSOLFDFLyQ� (V GHFLU� SDUD GLVHxDU XQD DSOLFDFLyQ XVDQGR &2/,%5, HO GLVHxD�
GRU GHEH HOHJLU TXp WDUHDV VH UHVROYHUiQ HQ FDGD FLFOR &%5 �SRU HMHPSOR� SXHGH GLVHxDU XQD
DSOLFDFLyQ &%5 GH VyOR UHFXSHUDFLyQ�� (O VLVWHPD −EDViQGRVH HQ OD FRPSHWHQFLD GH ORV Pp�
WRGRV− RIUHFHUi DO GLVHxDGRU ORV PpWRGRV TXH H[LVWHQ SDUD FDGD WDUHD D UHVROYHU� 'H ORV Pp�
WRGRV RIUHFLGRV SRU HO VLVWHPD HO GLVHxDGRU HOLJH \ FRQILJXUD ORV TXH VHUiQ RIUHFLGRV D ORV XVXD�
ULRV ILQDOHV GH OD DSOLFDFLyQ� /D FRQILJXUDFLyQ VH UHDOL]D D WUDYpV GH ORV UHTXLVLWRV HVSHFLILFD�
GRV SDUD ORV PpWRGRV�
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3DUD FRQILJXUDU XQ PpWRGR GH OD ELEOLRWHFD GH &%52QWR HO GLVHxDGRU GHEH SURSRUFLRQDU
FLHUWR FRQRFLPLHQWR −UHTXHULGR SRU HO PpWRGR� (VWH HV HO PHFDQLVPR PHGLDQWH HO FXDO HO
GLVHxDGRU SXHGH LQFOXLU ORV HOHPHQWRV HVSHFtILFRV GH OD DSOLFDFLyQ TXH FRPSOHWDQ ORV PpWR�
GRV JHQpULFRV GH &%52QWR�
/RV UHTXLVLWRV GH HQWUDGD GH ORV PpWRGRV VH UHILHUHQ D FXDOTXLHUD GH VXV HQWUDGDV H[WHUQDV�

'HSHQGLHQGR GH FyPR \ TXLpQ ORV HVSHFLILFD GLVWLQJXLPRV HQWUH ORV VLJXLHQWHV�
• /RV UHTXLVLWRV GH FRQRFLPLHQWR GHO PpWRGR VH UHILHUHQ DO FRQRFLPLHQWR HQ IRUPD GH LQGL�

YLGXRV� FRQFHSWRV R UHODFLRQHV TXH VH LQWHJUDQ GHQWUR GHO PRGHOR GHO GRPLQLR� (VWRV
HOHPHQWRV SXHGHQ VHU GH WLSR SURFHGLPHQWDO −FRPR ODV IXQFLRQHV GH VLPLOLWXG� ORV
FULWHULRV OyJLFRV GH UHOHYDQFLD� R ODV HVWUDWHJLDV GH DGDSWDFLyQ \ UHYLVLyQ− R WHUPLQR�
OyJLFR� FRPR OD FODVLILFDFLyQ GH FLHUWRV WpUPLQRV GHO GRPLQLR EDMR FLHUWRV WpUPLQRV
GH &%52QWR� (Q DPERV FDVRV� VX REMHWLYR HV FRPSOHWDU ORV PpWRGRV JHQpULFRV \
SDUWLFXODUL]DUORV SDUD VX XVR HQ XQD DSOLFDFLyQ FRQFUHWD� /RV UHTXLVLWRV GH FRQRFL�
PLHQWR DxDGHQ WpUPLQRV R LQVWDQFLDV D OD EDVH GH FRQRFLPLHQWR GH OD DSOLFDFLyQ� /RV
PpWRGRV HVWiQ GHILQLGRV GH IRUPD TXH DFFHGHQ DO FRQRFLPLHQWR FRQFUHWR TXH HVWp
GHILQLGR HQ FDGD PRPHQWR� 6L HVWRV HOHPHQWRV QR VH GHILQHQ HO PpWRGR XWLOL]D UHFXU�
VRV JHQpULFRV� LQGHSHQGLHQWHV GHO GRPLQLR \ GH OD DSOLFDFLyQ GH ORV TXH SRGHPRV HV�
SHUDU ´SHRUHVµ UHVXOWDGRV� /RV UHTXLVLWRV GH FRQRFLPLHQWR SODQWHDQ RSRUWXQLGDGHV
GH DGTXLVLFLyQ GH FRQRFLPLHQWR GHO GRPLQLR� HV GHFLU� LQGLFDQ DO GLVHxDGRU TXp HOH�
PHQWRV HV FRQYHQLHQWH DxDGLU FRPR SDUWH GHO FRQRFLPLHQWR H[SOtFLWR HVSHFtILFR GH OD
DSOLFDFLyQ FRQFUHWD�

• /RV UHTXLVLWRV GH GLVHxR GHO PpWRGR VRQ HQWUDGDV H[WHUQDV GHO PpWRGR �SDUiPHWURV� TXH
VRQ HVSHFLILFDGRV SRU HO GLVHxDGRU� &RPR HVWDV HQWUDGDV VH ILMDQ HQ OD IDVH GH GLVHxR
GHO VLVWHPD VHUiQ ODV PLVPDV SDUD WRGDV ODV HMHFXFLRQHV GHO PpWRGR�

• /RV UHTXLVLWRV SDUDPpWULFRV GHO PpWRGR VRQ ODV HQWUDGDV GHO PpWRGR TXH YDUtDQ GH XQD D
RWUD HMHFXFLyQ \ TXH VRQ HVSHFLILFDGDV SRU HO XVXDULR ILQDO \ QR SRU HO GLVHxDGRU� 3RU
HMHPSOR� OD FRQVXOWD GH XQ FLFOR &%5�

• /RV UHTXLVLWRV GH VHFXHQFLD VRQ ODV HQWUDGDV TXH HO PpWRGR HVSHUD UHFLELU GHO PpWRGR TXH
UHVXHOYH OD WDUHD DQWHULRU HQ XQD VHFXHQFLD GH UHVROXFLyQ GH WDUHDV� 3RU HMHPSOR� SDUD
TXH HO PpWRGR GH DGDSWDFLyQ SXHGD IXQFLRQDU VH UHTXLHUH TXH HO PpWRGR TXH UHVXHO�
YH OD WDUHD DQWHULRU �OD UHFXSHUDFLyQ� GHYXHOYD HO FRQMXQWR GH FDVRV VHOHFFLRQDGRV�

'XUDQWH HO GLVHxR GH XQD DSOLFDFLyQ &%5� HO GLVHxDGRU FRQILJXUDUi FLHUWRV PpWRGRV GH OD
ELEOLRWHFD GH 360V &%52QWR� HVSHFLILFDQGR VXV UHTXLVLWRV −GH FRQRFLPLHQWR \ GH GLVHxR−
GH IRUPD DGHFXDGD� /D LQWHUYHQFLyQ GHO XVXDULR ILQDO HQ OD DSOLFDFLyQ FRQVLVWH HQ OD FRQILJX�
UDFLyQ GH ORV UHTXLVLWRV SDUDPpWULFRV GH ORV PpWRGRV TXH UHVXHOYHQ ODV WDUHDV�
/RV UHTXLVLWRV GH DSOLFDELOLGDG GHO PpWRGR GHWHUPLQDQ ODV FDUDFWHUtVWLFDV PtQLPDV TXH GHEH

FXPSOLU XQD VLWXDFLyQ R FRQWH[WR SDUD TXH VH SXHGD DSOLFDU XQ PpWRGR� 8Q FRQWH[WR GH DSOL�
FDFLyQ VH GHVFULEH VHJ~Q ODV FDUDFWHUtVWLFDV GHO PRGHOR GHO GRPLQLR \ GHO FRQMXQWR GH FDVRV�
(VWH WLSR GH UHTXLVLWRV VH XWLOL]DQ SDUD GHWHUPLQDU OD DSOLFDELOLGDG UHVSHFWR GH XQ FRQWH[WR
FRQFUHWR \ SXHGHQ LQKLELU R UHFRPHQGDU OD DSOLFDFLyQ GH XQ PpWRGR HQ GLFKR FRQWH[WR� (Q
JHQHUDO� ORV UHTXLVLWRV GH DSOLFDELOLGDG VH SXHGHQ VRODSDU FRQ FXDOTXLHUD GH ORV FRPSRQHQWHV
GH ORV UHTXLVLWRV GH HQWUDGD� HV GHFLU� FRPSDUWLU HOHPHQWRV� (VWH PHFDQLVPR SHUPLWH H[SUHVDU
OD REOLJDWRULHGDG GH DOJXQR GH ORV UHTXLVLWRV GH HQWUDGD� \D TXH WRGRV ORV UHTXLVLWRV GH
DSOLFDELOLGDG VH GHEHQ VDWLVIDFHU SUHYLDPHQWH D OD DSOLFDFLyQ GHO PpWRGR�
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&RPR YHUHPRV HQ GHWDOOH SDUD FDGD XQR GH ORV PpWRGRV GH &%52QWR� TXH VH GHVFULEHQ
HQ HO &DStWXOR � \ VH UHVXPHQ HQ HO $SpQGLFH &� ORV UHTXLVLWRV GH DSOLFDELOLGDG KDFHQ UHIHUHQ�
FLD D FLHUWRV DVSHFWRV GHO PRGHOR GH FRQRFLPLHQWR GHO GRPLQLR −SRU HMHPSOR� OD SURIXQGLGDG
\ DQFKXUD GH ODV MHUDUTXtDV GH FRQFHSWRV \ UHODFLRQHV−� DVSHFWRV GH OD EDVH GH FDVRV −FRPR HO
Q~PHUR GH FDVRV \ ORV WLSRV GH FDVRV TXH DSDUHFHQ� SRU HMHPSOR� FDVRV FRQ VROXFLyQ� /RV
UHTXLVLWRV GH DSOLFDELOLGDG WDPELpQ VH UHILHUHQ D RWURV DVSHFWRV FRPR HO WLSR GH FRQRFLPLHQWR
GHO GRPLQLR TXH QHFHVLWD HO PpWRGR HQ IXQFLyQ GH ORV SDSHOHV TXH MXHJDQ VXV WpUPLQRV� (O
SDSHO TXH MXHJD XQ WpUPLQR GHO GRPLQLR GHSHQGH GH FyPR HVWp FODVLILFDGR EDMR ORV WpUPLQRV
GH &%52QWR� 3RU HMHPSOR� XQ PpWRGR GH UHFXSHUDFLyQ EDVDGR HQ OD VDWLVIDFFLyQ GH REMHWL�
YRV UHTXLHUH TXH H[LVWDQ WpUPLQRV GHO GRPLQLR TXH MXHJXHQ HO SDSHO GH REMHWLYRV� HV GHFLU�
TXH HVWpQ FODVLILFDGRV EDMR HO FRQFHSWR *RDO GH &%52QWR� DVt FRPR TXH ORV FDVRV GHVFULEDQ
ORV REMHWLYRV TXH OOHYDQ D FDER� 
/D UHSUHVHQWDFLyQ H[SOtFLWD \ GHFODUDWLYD GH ORV UHTXLVLWRV GH DSOLFDELOLGDG GH ORV PpWRGRV

KDFH TXH VHD SRVLEOH UD]RQDU FRQ HOORV \ FRPSUREDU VL XQ PpWRGR HV R QR DSOLFDEOH SDUD XQD
FLHUWD VLWXDFLyQ R FRQWH[WR� &RPR VH GHVFULEH HQ HO &DStWXOR �� &2/,%5, DSURYHFKD ORV
PHFDQLVPRV GH /220 SDUD UD]RQDU FRQ ODV GHVFULSFLRQHV GH ORV UHTXLVLWRV \ SRGHU FRPSUR�
EDU VL HO FRQWH[WR H[WHUQR GH DSOLFDFLyQ FXPSOH R QR ORV UHTXLVLWRV GH DSOLFDELOLGDG GHO PpWR�
GR� 'H HVWD IRUPD� ORV UHTXLVLWRV GH XQ 360 TXH QR HVWiQ GLVSRQLEOHV UHSUHVHQWDQ XQD RSRU�
WXQLGDG GH DSUHQGL]DMH� VREUH WRGR ORV UHTXLVLWRV GH FRQRFLPLHQWR TXH JXtDQ DO GLVHxDGRU
SDUD TXH FRPSOHWHQ HO PRGHOR GH FRQRFLPLHQWR GHO GRPLQLR FRQ FRQRFLPLHQWR HVSHFtILFR GH
OD DSOLFDFLyQ �GHILQLFLyQ GH PHGLGDV GH VLPLOLWXG� FULWHULRV GH UHOHYDQFLD� HVWUDWHJLDV GH DGDS�
WDFLyQ� HWF���
,JXDO TXH HQ &2/,%5,� HO VLVWHPD (;3(&7 WDPELpQ SURSRQH PHFDQLVPRV SDUD HQFRQ�

WUDU HUURUHV \ IDOWD GH FRQRFLPLHQWR� DVt FRPR SDUD VXJHULU UHPHGLRV SDUD UHSDUDUORV EDVDGRV
HQ ODV FDSDFLGDGHV GH UD]RQDPLHQWR GH /220� (VWD LGHD HVWDED WDPELpQ SUHVHQWH HQ OD PHWR�
GRORJtD *HQHULF 7DVN >&KDQGUDVHNDUDQ��@ TXH UHVDOWD HO KHFKR GH TXH OD HVWUXFWXUD GH WDUHDV \
PpWRGRV DVRFLDGD FRQ OD UHVROXFLyQ GH XQ SUREOHPD D\XGD HQ HO SURFHVR GH DGTXLVLFLyQ GH
FRQRFLPLHQWR� DO LGHQWLILFDU \ UHSUHVHQWDU H[SOtFLWDPHQWH ORV UHTXLVLWRV GH FRQRFLPLHQWR GH
ORV PpWRGRV�

3.3 El método CBR 
(O FRPSRUWDPLHQWR GHO PpWRGR &%5 VH KD H[SOLFDGR GH IRUPD GHWDOODGD HQ HO &DStWXOR � SRU
OR TXH� HQ HVWH DSDUWDGR� QRV FHQWUDPRV HQ OD GHVFULSFLyQ GH VX IRUPDOL]DFLyQ HQ &%52QWR�
&RPR KHPRV GHVFULWR HQ HO DSDUWDGR DQWHULRU� FDGD PpWRGR VH UHSUHVHQWD FRPR XQ LQGLYLGXR
TXH HV LQVWDQFLD GHO FRQFHSWR &%5B0(7+2'� (O LQGLYLGXR L&%5B0HWKRG HV OD LQVWDQFLD FDQyQLFD
TXH UHSUHVHQWD DO PpWRGR GH UD]RQDPLHQWR EDVDGR HQ FDVRV �HO $SpQGLFH % LQFOX\H VX
GHILQLFLyQ HQ /220��

2EVHUYDPRV HQ OD )LJXUD ��� TXH L&%5B0HWKRG HV XQ PpWRGR GH GHVFRPSRVLFLyQ −HV
GHFLU� XQD LQVWDQFLD GH 'HFRPSRVLWLRQB0HWKRG− TXH UHVXHOYH OD WDUHD L&%5BWDVN� GLYLGLHQGROD
HQ ODV FXDWUR VXEWDUHDV FLWDGDV� UHFXSHUDFLyQ −5HWULHYHB7DVN �D WUDYpV GH VX LQVWDQFLD
FDQyQLFD L5HWULHYHBWDVN�−� DGDSWDFLyQ −5HXVHB7DVN �L5HXVHBWDVN�−� UHYLVLyQ −5HYL�
VHB7DVN �L5HYLVHBWDVN�− \ DSUHQGL]DMH −5HWDLQB7DVN �L5HWDLQB7DVN��
(O PpWRGR &%5 JHQHUD FRPR VDOLGD H[SOtFLWD HO LQGLYLGXR L&%5B2XWSXW FRQ ORV DWULEXWRV

VLJXLHQWHV TXH WHQGUiQ YDORUHV R QR GHSHQGLHQGR GH ODV WDUHDV TXH VH UHVXHOYDQ�
• UHWULHYHGBFDVHV FRQWLHQH OD OLVWD RUGHQDGD GH FDVRV UHFXSHUDGRV DO UHVROYHU OD WDUHD

GH UHFXSHUDFLyQ�
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• UHXVHGBFDVH FRQWLHQH HO FDVR DGDSWDGR� (VWH DWULEXWR VyOR WHQGUi XQ YDORU FXDQGR VH
UHVXHOYH OD WDUHD L5HXVHB7DVN��

• UHYLVHGBFDVH FRQWLHQH HO FDVR UHYLVDGR FXDQGR VH UHVXHOYH OD WDUHD L5HYLVHB7DVN�
• UHWDLQHGBFDVH FRQWLHQH HO FDVR DxDGLGR D OD EDVH GH FRQRFLPLHQWR VL DO UHVROYHU OD

WDUHD L5HWDLQB7DVN VH DxDGH HO FDVR�

$GHPiV HO PpWRGR &%5 SXHGH JHQHUDU PiV UHVXOWDGRV HQ IRUPD GH FRQRFLPLHQWR TXH VH
DxDGH DO PRGHOR GH GRPLQLR �HQ HO DSUHQGL]DMH�� 3HUR QR VH UHIOHMD FRPR VDOLGD H[SOtFLWD�
/RV VXEDSDUWDGRV VLJXLHQWHV GHVFULEHQ ORV UHTXLVLWRV GHO PpWRGR &%5 DVt FRPR ODV VXEWD�

UHDV GHULYDGDV GH OD DSOLFDFLyQ GH HVWH PpWRGR� &DGD XQD GH ODV VXEWDUHDV VH UHVXHOYH XWLOL]DQ�
GR DOJXQR GH ORV PpWRGRV FX\D FRPSHWHQFLD VHD DGHFXDGD� &RPR OD ~QLFD WDUHD REOLJDWRULD HV
OD UHFXSHUDFLyQ GH FDVRV� HO UHVWR GH ODV WDUHDV SXHGHQ UHVROYHUVH FRQ XQ PpWRGR JHQpULFR
TXH UHSUHVHQWD OD QR UHVROXFLyQ �L'RB1RWKLQJB0HWKRG��

3.3.1 Requisitos del método CBR 
3DUD SRGHU DSOLFDU HO PpWRGR &%5 VH UHTXLHUH DO PHQRV GLVSRQHU GH XQD EDVH GH FDVRV� 3RU
WDQWR� KHPRV LGHQWLILFDGR FRPR UHTXLVLWR GH DSOLFDELOLGDG OD H[LVWHQFLD GH XQD EDVH GH FDVRV�
FRQ DOJ~Q FDVR \ HQ OD TXH ORV FDVRV WLHQHQ GHVFULSFLyQ� /D )LJXUD ��� HVTXHPDWL]D OD UHSUH�
VHQWDFLyQ GH ORV UHTXLVLWRV GHO PpWRGR &%5�
&RPR SDUWH GH ORV UHTXLVLWRV GH HQWUDGD GHO PpWRGR VH LGHQWLILFDQ VXV UHTXLVLWRV GH FRQR�

FLPLHQWR \ VXV UHTXLVLWRV SDUDPpWULFRV� /RV UHTXLVLWRV GH FRQRFLPLHQWR FRLQFLGHQ FRQ ORV GH
DSOLFDELOLGDG� HV GHFLU� VH UHTXLHUH OD H[LVWHQFLD GH XQD EDVH GH FDVRV� &RPR UHTXLVLWRV SDUD�
PpWULFRV� SRU XQ ODGR HO XVXDULR ILQDO HVSHFLILFDUi OD FRQVXOWD� TXH GHEH VHU XQD LQVWDQFLD GH
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_N ot_E m pty

W ith_C ase_
B ase_w ith_
D escription

� TXHU\ Q uery

L&%5B0HWKRG �LQVWDQFH RI 'HFRPSRVLWLRQB0HWKRG�
PHWKRGBQDPH �&%5 0HWKRG�
PHWKRGBLQIRUPDOBGHVFULSWLRQ �7KLV PHWKRG DSSOLHV &%5 WR UHVROYH D SUREOHP� ,W GHFRPSRVH WKH
UHVROXWLRQ WDVN LQWR IRXU VXEWDVNV� QDPHO\ UHWULHYH� UHXVH� UHYLVH \ UHWDLQ�

&RPSHWHQFH L&%5BWDVN �HO LQGLYLGXR VH FODVLILFD FRPR LQVWDQFLD GH &%5B0HWKRG� SRU VX

FRPSHWHQFLD� TXH HV XQD LQVWDQFLD GH &%5B7DVN�
PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L&%5B$SSOLFDWLRQ �LQVWDQFH RI $SSOLFDWLRQB5HTXLUHPHQWV�

PHWKRGBLQSXW L&%5B,QSXWV �LQVWDQFH RI 0HWKRGB,QSXW�
PHWKRGBRXWSXW L5HWULHYDOB2XWSXW �LQVWDQFH RI 0HWKRGB2XWSXW�

PHWKRGBRXWSXW L5HXVHB2XWSXW �LQVWDQFH RI 0HWKRGB2XWSXW�

PHWKRGBRXWSXW L5HYLVHB2XWSXW �LQVWDQFH RI 0HWKRGB2XWSXW�
PHWKRGBRXWSXW L5HXVHB2XWSXW �LQVWDQFH RI 0HWKRGB2XWSXW�

VXEWDVN L5HWULHYHBWDVN �LQVWDQFH RI &%5B7DVN�

VXEWDVN L5HXVHBWDVN �LQVWDQFH RI &%5B7DVN�
VXEWDVN L5HYLVHBWDVN �LQVWDQFH RI &%5B7DVN�

VXEWDVN L5HWDLQBWDVN �LQVWDQFH RI &%5B7DVN�

Figura 4-7. Representación del método CBR en CBROnto 
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4XHU\�7\SH� \ SRU RWUR ODGR� OD EDVH GH FDVRV HQ OD TXH EXVFDUHPRV� &RPR YHUHPRV HQ HO
&DStWXOR � ODV UHODFLRQHV TXHU\ \ FDVH�EDVH IRUPDQ SDUWH GH OD GHVFULSFLyQ GHO FRQWH[WR HQ HO
TXH VH DSOLFDUi HO PpWRGR &%5� /D UHSUHVHQWDFLyQ H[SOtFLWD GH ORV UHTXLVLWRV GH DSOLFDELOLGDG
GH ORV PpWRGRV MXQWR FRQ ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V� SHUPLWHQ GHWHUPLQDU
VL XQ GHWHUPLQDGR PpWRGR HV DSOLFDEOH HQ XQ FLHUWR FRQWH[WR GHVFULWR SRU HO FRQRFLPLHQWR
GHO GRPLQLR GLVSRQLEOH� 3DUD HOOR VH UD]RQD FRQ XQD GHVFULSFLyQ H[SOtFLWD GHO FRQWH[WR \ VH
XWLOL]DQ FLHUWRV FRQFHSWRV SUHGHILQLGRV GH &%52QWR� TXH SHUPLWHQ FXDOLILFDU HO FRQRFLPLHQ�
WR GLVSRQLEOH HQ HO VLVWHPD &%5� 3RU HMHPSOR� ORV FRQFHSWRV :LWKB4XHU\�
:LWKB&DVH%DVHB1RWB(PSW\ \ :LWKB&DVH%DVHBZLWKB'HVFULSWLRQ TXH DSDUHFHQ HQ OD GHVFULS�
FLyQ GH ORV UHTXLVLWRV GHO PpWRGR &%5�

�GHIFRQFHSW :LWKB4XHU\ �LV ��WKH TXHU\ 4XHU\�7\SH��

�GHIFRQFHSW :LWKB&DVH%DVHBZLWKB'HVFULSWLRQ �LV ��DQG

��WKH FDVH�EDVH &DVHB:LWKB'HVFULSWLRQ���

�GHIFRQFHSW :LWKB&DVH%DVHBQRWB(PSW\ �LV ��DQG �! FDVH�EDVH�VL]H ����

3.3.2 Tarea y métodos de recuperación 
8Q VLVWHPD &%5 HV XQ VLVWHPD GH UD]RQDPLHQWR FX\RV SURFHVRV VH EDVDQ HQ OD UHFXSHUDFLyQ�
\ SRVWHULRU DGDSWDFLyQ� GH HSLVRGLRV SUHYLDPHQWH UHVXHOWRV� (Q OD OLWHUDWXUD H[LVWHQ PXFKDV
DSUR[LPDFLRQHV \ SURSXHVWDV GH PpWRGRV TXH UHVXHOYHQ OD WDUHD GH UHFXSHUDFLyQ� 'H KHFKR HO
SURFHVR GH UHFXSHUDFLyQ HV XQR GH ORV TXH KD UHFLELGR PiV LQWHUpV GHQWUR GH OD FRPXQLGDG
GH &%5� GHELGR D TXH FXDOTXLHU VLVWHPD GH &%5 WLHQH XQ PRGXOR GH UHFXSHUDFLyQ� DXQTXH
QR WRGRV ORV VLVWHPDV OOHYDQ D FDER HO UHVWR GH ODV WDUHDV� /D UHYLVLyQ \ OD DGDSWDFLyQ D PHQX�
GR VH VLPSOLILFDQ H LQFOXVR GHVDSDUHFHQ HQ PXFKDV GH ODV SURSXHVWDV� $GHPiV� HO p[LWR GH XQ
GHWHUPLQDGR VLVWHPD GHSHQGH GH IRUPD FUtWLFD GH OD UHFXSHUDFLyQ HILFLHQWH GHO FDVR DGHFXDGR
HQ HO PRPHQWR SUHFLVR >6P\WK	0F.HQQD��@� /D UHFXSHUDFLyQ LQYROXFUD VXEWDUHDV FRPR OD
YDORUDFLyQ GH OD VLPLOLWXG \ OD VHOHFFLyQ GH FDVRV TXH VRQ WDUHDV EiVLFDV HQ FXDOTXLHU VLVWHPD
GH &%5 \D TXH HO UHVWR GH ODV WDUHDV VyOR WHQGUiQ p[LWR VL ORV FDVRV SUHYLRV FRQVLGHUDGRV VRQ
ORV DSURSLDGRV�
(Q JHQHUDO� SDUD GHWHUPLQDU TXH GRV FDUDFWHUtVWLFDV GH ORV FDVRV VRQ VLPLODUHV� FXDOTXLHU VLV�

WHPD &%5 GHEHUtD GLVSRQHU GH XQ PtQLPR \ �VXILFLHQWH� PRGHOR GHO GRPLQLR� TXH SXHGH
GHSHQGHU ~QLFDPHQWH GHO WLSR GH OD FDUDFWHUtVWLFD −�� HV PiV VLPLODU D �� VL HO WLSR HV
>�������@ TXH VL HO WLSR HV >�����@− R VHU LGLRVLQFUiVLFR −�� \ �� VRQ VLPLODUHV FXDQGR KDEOD�
PRV GH UHVXOWDGRV GH WHQLV SHUR VRQ YDORUHV PX\ GLVWLQWRV VL UHSUHVHQWDQ UHVXOWDGRV GH EDORQ�
FHVWR� (Q HVWH FDVR� SDUD YDORUDU OD VLPLOLWXG WHQGUHPRV TXH GLVSRQHU H[SOtFLWDPHQWH GHO FR�
QRFLPLHQWR GH TXH HQ EDORQFHVWR VH FXHQWD JHQHUDOPHQWH GH � HQ � \ TXH XQD GLIHUHQFLD GH
�� SXQWRV UHSUHVHQWD UHDOPHQWH �� SXQWRV� SHUR HQ WHQLV XQD GLIHUHQFLD GH �� SXQWRV UHSUH�
VHQWD VyOR � SXQWR� (O SURFHVR GH YDORUDFLyQ GH OD VLPLOLWXG XWLOL]DUi HVWH FRQRFLPLHQWR FXDQ�
GR GLVSRQJD GH pO� SHUR VL QR� SRGUtD XWLOL]DU XQD PHGLGD GH VLPLOLWXG JHQHUDO PHQRV SUHFLVD�
SRU HMHPSOR� EDVDGD HQ OD GLIHUHQFLD GH ORV YDORUHV VL VRQ QXPpULFRV R FRPSUREDQGR VL VRQ
LJXDOHV SDUD YDORUHV VLPEyOLFRV�
/D DSUR[LPDFLyQ .,�&%5 WRPDGD HQ &%52QWR QRV KD OOHYDGR D HVWXGLDU GLVWLQWDV SRVLEL�

OLGDGHV TXH RIUHFH HO XVR GHO FRQRFLPLHQWR JHQHUDO GHO GRPLQLR GXUDQWH OD UHVROXFLyQ GH OD
WDUHD GH UHFXSHUDFLyQ GH FDVRV� 3RU XQ ODGR� FRPR YLPRV HQ HO &DStWXOR �� OD MHUDUTXtD FRQ�
FHSWXDO GHO PRGHOR GHO GRPLQLR FRQWLHQH FRQRFLPLHQWR VREUH OD VLPLOLWXG GH VXV REMHWRV�
$GHPiV� ORV PHFDQLVPRV GH FODVLILFDFLyQ \ UHFRQRFLPLHQWR GH LQVWDQFLDV GH ODV '/V� SHUPL�
WHQ GHILQLU PpWRGRV GH UHFXSHUDFLyQ TXH XWLOL]DQ OD MHUDUTXtD FRQFHSWXDO GHO PRGHOR GHO GR�
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PLQLR FRPR XQD HVWUXFWXUD LQLFLDO GH RUJDQL]DFLyQ GH FDVRV� TXH VH SXHGH FRPSOHWDU FRQ
FRQFHSWRV tQGLFHV HVSHFtILFRV GH FDGD DSOLFDFLyQ FRQFUHWD >6DORWWL	9HQWRV��@�
&%52QWR RIUHFH YDULRV PpWRGRV DOWHUQDWLYRV SDUD UHVROYHU OD WDUHD GH UHFXSHUDFLyQ GH FD�

VRV� /D )LJXUD ��� PXHVWUD OD MHUDUTXtD GH FODVLILFDFLyQ FRQFHSWXDO FRUUHVSRQGLHQWH D ODV WD�
UHDV \ PpWRGRV GH UHFXSHUDFLyQ GH &%52QWR� DVt FRPR ORV LQGLYLGXRV FDQyQLFRV� GRQGH ODV
DULVWDV UHSUHVHQWDQ UHODFLRQHV HV XQ HQWUH FRQFHSWRV R HQWUH LQGLYLGXRV \ FRQFHSWRV� &DGD
PpWRGR GH UHFXSHUDFLyQ VH UHSUHVHQWD FRPR XQD LQVWDQFLD GLUHFWD GHO FRQFHSWR
5(75,(9$/B0(7+2'� $GHPiV� ORV VXEFRQFHSWRV GH 5(75,(9$/B0(7+2' −2EWDLQ&DVHVB0HWKRG� $VVHVV�

6LPB0HWKRG \ 6HOHFWB0HWKRG− UHSUHVHQWDQ ORV PpWRGRV TXH UHVXHOYHQ ODV VXEWDUHDV TXH VH
GHULYDQ GH DSOLFDU ORV PpWRGRV GH UHFXSHUDFLyQ� (O VLVWHPD LQILHUH OD SHUWHQHQFLD GH XQ LQGL�
YLGXR PpWRGR D XQ FRQFHSWR GH OD WD[RQRPtD GH PpWRGRV VHJ~Q OD FRPSHWHQFLD DVHUWDGD�
/D )LJXUD ��� UHSUHVHQWD OD HVWUXFWXUD UHODFLRQDO GHILQLGD SRU ODV LQVWDQFLDV FDQyQLFDV GH

ORV FRQFHSWRV TXH UHSUHVHQWDQ ODV WDUHDV \ ORV PpWRGRV GH UHFXSHUDFLyQ� /D )LJXUD ��� HV�
TXHPDWL]D OD HVWUXFWXUD JOREDO UHVXOWDQWH GH OD IRUPDOL]DFLyQ GHO FRQMXQWR GH PpWRGRV SUHGH�
ILQLGRV GH &%52QWR� &DGD XQR GH ORV PpWRGRV VH UHODFLRQD D WUDYpV GH OD UHODFLyQ GH FRPSH�
WHQFLD �FRPSHWHQFH� FRQ XQ LQGLYLGXR TXH UHSUHVHQWD OD WDUHD TXH UHVXHOYH� 6H REVHUYD WDP�
ELpQ TXH OD FRPSHWHQFLD GH ORV PpWRGRV QR HV ~QLFD HQ JHQHUDO� HV GHFLU� DOJXQRV PpWRGRV
VRQ DGHFXDGRV SDUD UHVROYHU YDULDV WDUHDV��

/D UHODFLyQ WDVNBPHWKRG UHODFLRQD XQD WDUHD FRQ HO PpWRGR HOHJLGR SDUD VX UHVROXFLyQ�
TXH GHEH VHU XQR GH ORV PpWRGRV FX\D FRPSHWHQFLD �UHODFLyQ FRPSHWHQFH HQWUH HO PpWRGR \
OD WDUHD� VHD DGHFXDGD SDUD UHVROYHU HVD WDUHD� $XQTXH HQ &%52QWR DOJXQDV GH ODV VXEWDUHDV
WLHQHQ OLJDGXUDV SUHGHILQLGDV −PHGLDQWH WDVNBPHWKRG− FRQ XQ ~QLFR PpWRGR TXH ODV UHVXHO�

� 5HDOPHQWH VRQ GLVWLQWRV LQGLYLGXRV� SHUR VL VRQ LQVWDQFLDV GHO PLVPR FRQFHSWR WDUHD SXHGH FRQVLGHUDUVH TXH OD WDUHD �FRQFHS�
WXDOPHQWH� HV ~QLFD�

iFCA_Retrieval_Method
iCase_Inspection_Method

iRecognizeGoalPre_M ethod
iRecognizePre_Method
iRecognizeGoal_Method

iNum eric_SImComputation_M ethod
iRetrieve_Relevance_Method

iRetrieve_Relevance_Method
iInstance_Classification_Or_M ethod
iInstance_Classification_And_Method

iRetrieve_SimilarityTerms_Method
iRetrieve_Computational_Method

CBR_M E THO D
THIN G

Retrieva l_M ethod

iRandom _Retrieval_M ethod
iUser_Retrieval_Method

O btainC ases_M ethod

iObtain_CaseBase

AssessSim _M ethod
iNum eric_SimComputation_M ethod

Select_M ethod

��DOO FRPSHWHQFH

2EWDLQ&DVHVB7DVN

�ILOOHG�E\ FRPSHWHQFH L5HWULHYHB7DVN�

��DOO FRPSHWHQFH

$VVHVV6LPB7DVN

��DOO FRPSHWHQFH

6HOHFWB7DVN

iSelectFirstCase_Method
iSelectAllCases_Method
iuserSelectCase_Method

iSelectCaseComputation_Method

C B R _TAS K
THIN G

iObtain_Cases

O btainC ases_Task

AssessSim _Task

Select_Task

iFilter_cases_task

Retrieve_Task

iRecognize_Task

iRetrieve_Relevance_Task

iCom pute_Similarity

iCom pute_SimTerm_Task

iRetrieve_Task

iClassify_Task

iRecognizeGoalPre_Task

iSelect_Best

iSelect_Case

Figura 4-8. Tareas y métodos de recuperación 



&DStWXOR �� &%52QWR� XQD RQWRORJtD SDUD &%5

� ��� �

YHQ� HQ JHQHUDO� SDUD OD PD\RUtD GH ODV WDUHDV� HVWD OLJDGXUD QR HVWi SUHGHILQLGD� (Q JHQHUDO
SDUD FDGD WDUHD H[LVWHQ HQ OD ELEOLRWHFD YDULRV PpWRGRV FX\D FRPSHWHQFLD HV DGHFXDGD SDUD
UHVROYHUOD� (Q HVWH FDVR HO GLVHxDGRU WHQGUi TXH HOHJLU XQR GH HOORV −VH HVWDEOHFHUi OD UHODFLyQ
WDVNBPHWKRG− GXUDQWH HO GLVHxR GH XQD QXHYD DSOLFDFLyQ GH HQWUH ORV PpWRGRV FRQ OD FRPSH�
WHQFLD DGHFXDGD�

(Q OD )LJXUD ��� KHPRV UHVDOWDGR ORV HQODFHV DVRFLDGRV FRQ XQR GH ORV PpWRGRV GH UHFX�
SHUDFLyQ GH &%52QWR� (O PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG �L5HWULH�
YHB&RPSXWDWLRQDOB0HWKRG� WLHQH FRPR FRPSHWHQFLD HO LQGLYLGXR L5HWULHYHB7DVN� HV GHFLU�
HO PpWRGR HV XQR GH ORV FDQGLGDWRV D UHVROYHU OD WDUHD SHUR QR HO HOHJLGR �GH PRPHQWR� SXHV�
WR TXH QR KD\ XQ HQODFH WDVNBPHWKRG HQWUH OD WDUHD \ GLFKR PpWRGR� 6H REVHUYD TXH HV XQ
PpWRGR GH GHVFRPSRVLFLyQ FX\D DSOLFDFLyQ GHULYD WUHV VXEWDUHDV TXH GHEHQ VHU UHVXHOWDV D VX
YH] �HO FRQWURO HQWUH ODV WDUHDV VH GHILQH HQ OD HVSHFLILFDFLyQ RSHUDFLRQDO GHO PpWRGR�� REWHQHU
HO FRQMXQWR GH FDQGLGDWRV LQLFLDOHV �LREWDLQBFDVHV�� FRPSXWDU OD VLPLOLWXG GH OD FRQVXOWD FRQ
FDGD XQR GH HOORV �LFRPSXWHBVLPLODULW\� \ VHOHFFLRQDU HO PHMRU �LVHOHFWBEHVW�� /DV WDUHDV
LREWDLQBFDVHV H LFRPSXWHBVLPLOLODULW\ WLHQHQ VHQGRV PpWRGRV HOHJLGRV �HQODFHV
WDVNBPHWKRG� TXH VRQ GH UHVROXFLyQ SRUTXH QR GHULYDQ QXHYDV VXEWDUHDV� 3DUD UHVROYHU OD
WDUHD LVHOHFWBEHVW HO VLVWHPD DFFHGH D ORV PpWRGRV FRQ XQD FRPSHWHQFLD DGHFXDGD� LXVHU�
VHOHFWBFDVHBPHWKRG� LVHOHFWDOOFDVHVBPHWKRG H LVHOHFWEHVWFDVHBPHWKRG� GH ORV TXH HO
GLVHxDGRU HOHJLUi DOJXQR�
&RPR VH SXHGH REVHUYDU HQ OD )LJXUD ���� FDGD FRQFHSWR GH OD WD[RQRPtD GH WDUHDV SXHGH

DJUXSDU D YDULRV LQGLYLGXRV FDQyQLFRV GH OD WDUHD UHSUHVHQWDGD SRU HO FRQFHSWR� (O XVR GH
GLVWLQWRV LQGLYLGXRV SHUPLWH DILQDU PiV HQ HO SURFHVR GH RUJDQL]DFLyQ GH ORV PpWRGRV HQ
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FRPSHWHQFH iRetrieve_Task
VXEWDVN

iobtain_cases
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VXEWDVN
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FRPSHWHQFH

FRPSHWHQFH

FRPSHWHQFH
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FRPSHWHQFH

iRetrieve_RelCriteria_M ethod  

FRPSHWHQFH

FRPSHWHQFH
iRandom _Retrieval_M ethod

FRPSHWHQFH

iUser_R etrieval_M ethod

ifilter_cases_task

FRPSHWHQFH

VXEWDVN

ire trieve_
relevance_task

WDVNBPHWKRG

ire trieve_
relevance_m ethod

iinstance_classification_and
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Figura 4-9. Estructura relacional de las tareas y métodos de recuperación 
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WRUQR D ODV WDUHDV TXH UHVXHOYHQ� &DGD LQGLYLGXR PpWRGR HVWDUi OLJDGR D WUDYpV GH OD UHODFLyQ
GH FRPSHWHQFLD FRQ DOJ~Q LQGLYLGXR WDUHD TXH UHSUHVHQWDUi OD WDUHD TXH UHVXHOYH HO PpWRGR�
(O GLVHxDGRU HOHJLUi XQR GH HQWUH ORV PpWRGRV TXH WHQJDQ FRPR FRPSHWHQFLD GLUHFWDPHQWH
HVWH LQGLYLGXR� VL KD\ DOJXQR� \ VL QR HQWUH ORV PpWRGRV TXH WHQJDQ FRPR FRPSHWHQFLD D DO�
JXQR GH VXV KHUPDQRV� HV GHFLU� FXDOTXLHUD GH ODV LQVWDQFLDV GHO PLVPR FRQFHSWR WDUHD� &DGD
HOHFFLyQ GH XQ PpWRGR �GH ORV TXH WHQJD FRPR FRPSHWHQFLD HVD LQVWDQFLD� VH WUDGXFH HQ XQ
DVHUWR GH OD UHODFLyQ WDVNBPHWKRG �ÆWDVNBPHWKRG� HQWUH OD WDUHD \ HO PpWRGR�
(Q FRQFUHWR SDUD OD WDUHD GH UHFXSHUDFLyQ� FX\R UHSUHVHQWDQWH FDQyQLFR HV HO LQGLYLGXR

L5HWULHYHB7DVN� OD LQYHUVD GH OD UHODFLyQ GH FRPSHWHQFLD SHUPLWH HQFRQWUDU YDULRV PpWRGRV
DOWHUQDWLYRV TXH VH SXHGHQ XVDU SDUD UHVROYHUOD� GH ORV TXH XQR GH HOORV VHUi HOHJLGR DVHUWDQGR
OD UHODFLyQ WDVNBPHWKRG�
(QXQFLDPRV DTXt ORV PpWRGRV GH UHFXSHUDFLyQ� DXQTXH SRVWSRQHPRV OD GHVFULSFLyQ GHO

FRPSRUWDPLHQWR GH ORV PLVPRV DO &DStWXOR � GH HVWD PHPRULD�

• 0pWRGR GH UHFXSHUDFLyQ SRU HO XVXDULR� 5HSUHVHQWDGR SRU HO LQGLYLGXR L8�
VHUB5HWULHYDOB0HWKRG� HV XQ PpWRGR GH UHVROXFLyQ TXH GHOHJD HQ HO XVXDULR OD WDUHD
GH UHFXSHUDFLyQ GH FDVRV�

• 0pWRGR GH UHFXSHUDFLyQ DOHDWRULD� 5HSUHVHQWDGR SRU HO LQGLYLGXR L5DQ�
GRPB5HWULHYDOB0HWKRG� HV XQ PpWRGR GH UHVROXFLyQ TXH VHOHFFLRQD DOHDWRULDPHQWH
XQ FDVR�

• 0pWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG QXPpULFD TXH VH EDVD HQ FRPSX�
WDU OD VLPLOLWXG HQWUH OD FRQVXOWD \ FDGD LQGLYLGXR GH OD EDVH GH FDVRV� 6H UHSUHVHQWD
FRQ HO LQGLYLGXR L5HWULHYHB&RPSXWDWLRQDOB0HWKRG�

• 0pWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV TXH VH EDVD HQ OD UHFXSH�
UDFLyQ GH FDVRV FODVLILFDGRV FHUFD GH XQ LQGLYLGXR TXH UHSUHVHQWD OD FRQVXOWD DFWXDO� (O
LQGLYLGXR FDQyQLFR TXH UHSUHVHQWD D HVWH PpWRGR HV L5HWULH�
YHBLQVWDQFHB&ODVVLILFDWLRQB0HWKRG� &RPR YHUHPRV HQ HO &DStWXOR �� HO FRP�
SRUWDPLHQWR GH HVWH PpWRGR YDUtD GHSHQGLHQGR GH OD HVWUXFWXUD FRQFHSWXDO VREUH OD
TXH VH WUDEDMH�

• 0pWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV VREUH HO UHWtFXOR GH FRQ�
FHSWRV IRUPDOHV GH REMHWLYRV \ SUHFRQGLFLRQHV REWHQLGR DO DSOLFDU HO $QiOLVLV )RUPDO
GH &RQFHSWRV� (VWi UHSUHVHQWDGR SRU HO LQGLYLGXR L5HWULHYHB*RDO3UHB0HWKRG�

• 0pWRGR GH UHFXSHUDFLyQ H[DFWD R LQVSHFFLyQ GH FDVRV SRU FRPSOHFFLyQ GH FRQVXOWDV
XVDQGR ODV UHJODV GH GHSHQGHQFLD UHVXOWDQWHV GH DSOLFDU HO $QiOLVLV )RUPDO GH &RQ�
FHSWRV� (VWi UHSUHVHQWDGR SRU HO LQGLYLGXR L&DVHB,QVSHFWLRQB0HWKRG�

• 0pWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV VREUH HO UHWtFXOR GH FRQ�
FHSWRV IRUPDOHV VLQ DSOLFDU ODV UHJODV GH GHSHQGHQFLD H[WUDtGDV DO DSOLFDU HO $QiOLVLV
)RUPDO GH &RQFHSWRV� 6H UHSUHVHQWD FRQ HO LQGLYLGXR L)&$B5HWULHYDOB0HWKRG�

• 0pWRGR GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ GH FRQFHSWRV� 6H EDVD HQ OD UHFXSHUDFLyQ
GH FDVRV FODVLILFDGRV FHUFD GH XQ FRQFHSWR TXH UHSUHVHQWD OD FRQVXOWD DFWXDO� (VWi UH�
SUHVHQWDGR SRU HO LQGLYLGXR L5HWULHYHB&RQFHSWB&ODVVLILFDWLRQB0HWKRG�

• 0pWRGR GH UHFXSHUDFLyQ SRU WpUPLQRV GH VLPLOLWXG� 5HSUHVHQWDGR SRU HO LQGLYLGXR
L5HWULHYHB6LPLODULW\7HUPVB0HWKRG�

• 0pWRGR GH UHFXSHUDFLyQ SRU FULWHULRV GH UHOHYDQFLD� 5HSUHVHQWDGR SRU HO LQGLYLGXR
L5HWULHYHB5HO&ULWHULDB0HWKRG�
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3.3.3 Tarea y métodos de adaptación 
'HVSXpV GH UHVROYHU OD WDUHD GH UHFXSHUDFLyQ� REWHQHPRV XQR R YDULRV FDVRV VLPLODUHV D XQD
FRQVXOWD GDGD� (O REMHWLYR GH OD WDUHD GH DGDSWDFLyQ HV DGDSWDU HO PHMRU FDVR UHFXSHUDGR SDUD
TXH VDWLVIDJD ORV UHTXLVLWRV HVSHFLILFDGRV SRU OD FRQVXOWD�

'HQWUR GH OD FRPXQLGDG GH &%5 OD WDUHD GH DGDSWDFLyQ GHILQH XQD OtQHD GH LQYHVWLJDFLyQ
PX\ DFWLYD� 5HSUHVHQWD XQ UHWR SDUD FXDOTXLHU DSOLFDFLyQ &%5 \D TXH HV OD WDUHD TXH SUHVHQWD
XQ PD\RU JUDGR GH GLILFXOWDG \ XQD QHFHVLGDG GH FRQRFLPLHQWR \ PpWRGRV TXH VRQ HVSHFtIL�
FRV GHO GRPLQLR \ GH OD DSOLFDFLyQ� $XQTXH HVWH KHFKR GLILFXOWD OD GHILQLFLyQ GH WpFQLFDV
UHXWLOL]DEOHV SDUD GLVWLQWRV GRPLQLRV \ DSOLFDFLRQHV� HQ &%52QWR HVWDPRV LQWHUHVDGRV HQ
LGHQWLILFDU \ IRUPDOL]DU SURSXHVWDV JHQpULFDV H LQGHSHQGLHQWHV GHO GRPLQLR TXH� DGHPiV� VD�
TXHQ SDUWLGR GHO PRGHOR GH FRQRFLPLHQWR H[SOtFLWR VREUH HO GRPLQLR�
(Q QXHVWUD DSUR[LPDFLyQ D OD WDUHD GH DGDSWDFLyQ KHPRV GHILQLGR� SRU XQ ODGR� PpWRGRV

WRWDOPHQWH JHQpULFRV −FX\RV UHVXOWDGRV VRQ OLPLWDGRV− \� SRU RWUR ODGR� PpWRGRV TXH UHTXLH�
UHQ XQD FRPSRQHQWH HVSHFtILFD GHO GRPLQLR \�R GH OD DSOLFDFLyQ� (VWRV PpWRGRV HVSHFLDOL]D�
GRV VXSRQHQ SDUD HO GLVHxDGRU XQ HVIXHU]R DGLFLRQDO GH DGTXLVLFLyQ GH FRQRFLPLHQWR GH
DGDSWDFLyQ SHUR REWLHQHQ PHMRUHV UHVXOWDGRV�
$PEDV DSUR[LPDFLRQHV� JHQpULFD \ HVSHFLDOL]DGD� VH FRQVWUX\HQ VREUH OD LGHD GH FRQVLGH�

UDU HO FRQRFLPLHQWR GH DGDSWDFLyQ FRPR XQD FRPELQDFLyQ GH FRQRFLPLHQWR VREUH WUDQVIRU�
PDFLRQHV JHQHUDOHV \ VREUH E~VTXHGD HQ PHPRULD� 8QD GH ODV YHQWDMDV GH QXHVWUR PRGHOR GH
UHSUHVHQWDFLyQ H[SOtFLWD GHO FRQRFLPLHQWR GHO GRPLQLR HV HO VRODSDPLHQWR GH ORV UROHV TXH
MXHJDQ ORV GLVWLQWRV WLSRV GH FRQRFLPLHQWR GH ORV VLVWHPDV &%5 GLVHxDGRV FRQ &2/,%5,� (V
GHFLU� WRGR HO FRQRFLPLHQWR GHO TXH ORV PpWRGRV GLVSRQHQ SDUD UD]RQDU� HVWi LQWHJUDGR HQ
XQD ~QLFD EDVH GH FRQRFLPLHQWR� (Q SDUWLFXODU LQFOX\H� ORV FDVRV� HO PRGHOR GH FRQRFLPLHQWR
GHO GRPLQLR� OD WHUPLQRORJtD GH &%52QWR� HO FRQRFLPLHQWR DGLFLRQDO GH VLPLOLWXG \ HO FRQR�
FLPLHQWR DSUHQGLGR�
(O ~QLFR UHTXLVLWR TXH ORV PpWRGRV GH DGDSWDFLyQ LPSRQHQ VREUH OD HVWUXFWXUD GH ORV FD�

VRV HV OD H[LVWHQFLD GH VROXFLyQ� TXH VHUi OD FRPSRQHQWH D DGDSWDU HQ FDGD FDVR� /D )LJXUD ��
�� PXHVWUD OD MHUDUTXtD GH FODVLILFDFLyQ FRQFHSWXDO FRUUHVSRQGLHQWH D ODV WDUHDV \ PpWRGRV GH
DGDSWDFLyQ GH &%52QWR� &DGD PpWRGR GH DGDSWDFLyQ VH UHSUHVHQWD FRPR XQD LQVWDQFLD GLUH�
FWD GHO FRQFHSWR 5(86(B0(7+2'� $GHPiV� VXV VXEFRQFHSWRV UHSUHVHQWDQ ORV PpWRGRV TXH UH�
VXHOYHQ ODV VXEWDUHDV TXH VH GHULYDQ GH DSOLFDU ORV PpWRGRV GH DGDSWDFLyQ� (O HVTXHPD GH
WDUHDV \ VXEWDUHDV DVRFLDGR D ORV PpWRGRV GH DGDSWDFLyQ HVWi EDVDGR HQ HO HVTXHPD GH >$D�
PRGW	3OD]D��@ \ HQ HO PRGHOR GH WDUHDV GH DGDSWDFLyQ SURSXHVWR HQ >)XFKV��@�

• /D SULPHUD VXEWDUHD GH OD WDUHD GH DGDSWDFLyQ GH FDVRV �&RS\B6ROXWLRQB7DVN� WLHQH
FRPR REMHWLYR KDFHU XQD FRSLD GH OD VROXFLyQ GHO FDVR UHFXSHUDGR� &RPR HO FDVR UH�
FXSHUDGR QR HV ~QLFR� HQ JHQHUDO� VH HOHJLUi HO SULPHUR �\D TXH HVWiQ RUGHQDGRV SRU
VLPLOLWXG� D PHQRV TXH WHQJD XQ UHVXOWDGR GH IDOOR� HQ FX\R FDVR VH OH SUHJXQWDUi DO
XVXDULR VL TXLHUH XWLOL]DUOR�

• /D VXEWDUHD GH DGDSWDFLyQ GH OD VROXFLyQ �$GDSWB6ROXWLRQB7DVN� VH HQFDUJD GH
DGDSWDU OD VROXFLyQ GH OD FRQVXOWD SDUD TXH VDWLVIDJD ORV UHTXLVLWRV GH VX GHVFULSFLyQ�

(Q OD HVWUXFWXUD UHODFLRQDO TXH GHILQHQ ODV LQVWDQFLDV FDQyQLFDV \ TXH KHPRV UHSUHVHQWDGR
HQ OD )LJXUD ����� HO LQGLYLGXR LFRS\BVROXWLRQBWDVN HV HO UHSUHVHQWDQWH FDQyQLFR GH OD WDUHD
&RS\B6ROXWLRQB7DVN \ HVWi OLJDGR D XQ ~QLFR PpWRGR �LFRS\BVROXWLRQBPHWKRG� TXH UHDOL]D
XQD FRSLD VREUH HO LQGLYLGXR FRQVXOWD GH OD FRPSRQHQWH GH VROXFLyQ GHO FDVR UHFXSHUDGR�
(VWD FRSLD �\ QR OD VROXFLyQ RULJLQDO� VHUi PRGLILFDGD HQ OD VLJXLHQWH WDUHD�
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3DUD OD WDUHD GH DGDSWDFLyQ R PRGLILFDFLyQ GH OD VROXFLyQ� FX\R UHSUHVHQWDQWH FDQyQLFR HV
HO LQGLYLGXR L$GDSWB6ROXWLRQB7DVN� OD LQYHUVD GH OD UHODFLyQ GH FRPSHWHQFLD SHUPLWH HQFRQ�
WUDU YDULRV PpWRGRV DOWHUQDWLYRV TXH VH SXHGHQ XVDU SDUD UHVROYHUOD� (QXQFLDPRV DTXt ORV
PpWRGRV GH DGDSWDFLyQ FX\R FRPSRUWDPLHQWR VH GHWDOOD HQ HO &DStWXOR ��

• 0pWRGR GH DGDSWDFLyQ PDQXDO SRU HO XVXDULR� 5HSUHVHQWDGR SRU HO LQGLYLGXR L8�
VHUB$GDSWDWLRQB0HWKRG� HV XQ PpWRGR GH UHVROXFLyQ TXH GHOHJD HQ HO XVXDULR OD WD�
UHD GH DGDSWDFLyQ GH OD VROXFLyQ GHO FDVR UHFXSHUDGR�

• 0pWRGR JHQpULFR GH DGDSWDFLyQ EDVDGR HQ VXVWLWXFLRQHV� 5HSUHVHQWDGR SRU HO LQGLYL�
GXR L$GDSWBE\B6XEVWLWXWLRQB0HWKRG HV XQ PpWRGR GH GHVFRPSRVLFLyQ TXH VH EDVD
HQ UHDOL]DU VXVWLWXFLRQHV JXLDGDV SRU HO FRQRFLPLHQWR GHO GRPLQLR�

• 0pWRGR GH DGDSWDFLyQ HVSHFLDOL]DGD EDVDGD HQ HVWUDWHJLDV �LD�
GDSWB6SHFLDOL]HGB0HWKRG� TXH VH EDVD HQ UHFXSHUDU \ DSOLFDU XQD HVWUDWHJLD GH
DGDSWDFLyQ TXH LQGLFD FyPR DGDSWDU HO FDVR UHFXSHUDGR� HQ FRQFUHWR TXp WUDQVIRU�
PDFLRQHV XWLOL]DU \ FyPR HQFRQWUDU ORV HOHPHQWRV LQYROXFUDGRV HQ ODV PLVPDV�

/RV GRV ~OWLPRV PpWRGRV GHVFRPSRQHQ OD WDUHD GH DGDSWDFLyQ GH OD VROXFLyQ HQ YDULDV
VXEWDUHDV �)LJXUD ������

• (QFRQWUDU OD HVWUDWHJLD GH DGDSWDFLyQ D XWLOL]DU �6HOHFWB6WUDWHJ\B7DVN��

• 'HWHUPLQDU ORV HOHPHQWRV GH OD VROXFLyQ VREUH ORV TXH DSOLFDU ODV WUDQVIRUPDFLRQHV
HVSHFLILFDGDV HQ OD HVWUDWHJLD �6HOHFWB'LVFUHSDQF\B7DVN��
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Select_Discrepancy_M ethod
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Apply_Transform ation_M ethod
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Figura 4-10. Tareas y métodos de adaptación 
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• $SOLFDU ODV WUDQVIRUPDFLRQHV D GLFKRV HOHPHQWRV SDUD UHVROYHU ODV GLVFUHSDQFLDV �0R�
GLI\B6ROXWLRQB7DVN��

/D UHVROXFLyQ GH OD WDUHD 6HOHFWB6WUDWHJ\B7DVN YDUtD VHJ~Q HO PpWRGR GH DGDSWDFLyQ GH
OD VROXFLyQ� 0LHQWUDV HO PpWRGR JHQpULFR EDVDGR HQ VXVWLWXFLRQHV XVD XQD HVWUDWHJLD JHQpULFD
SUHGHILQLGD −EDVDGD HQ OD VXVWLWXFLyQ GH HOHPHQWRV− HO PpWRGR GH DGDSWDFLyQ HVSHFLDOL]DGD
XVD HVWUDWHJLDV HVSHFtILFDV GHILQLGDV SRU HO GLVHxDGRU GH OD DSOLFDFLyQ� /D UHFXSHUDFLyQ GH
HVWDV HVWUDWHJLDV HVSHFLDOL]DGDV VH EDVD HQ ORV SUREOHPDV TXH SODQWHD HO FDVR UHFXSHUDGR HQ OD
VLWXDFLyQ DFWXDO�
(O REMHWLYR GH OD WDUHD 6HOHFWB'LVFUHSDQF\B7DVN HV GHWHUPLQDU TXp SDUWHV GH OD VROXFLyQ

GHO FDVR QR VRQ DGHFXDGDV UHVSHFWR D OD FRQVXOWD GDGD \ TXH� SRU WDQWR� GHEHQ VHU DGDSWDGDV�
(Q &%52QWR HVWD WDUHD HVWi JXLDGD SRU OD UHSUHVHQWDFLyQ H[SOtFLWD GH ODV UHODFLRQHV GH GH�
SHQGHQFLD GH ORV HOHPHQWRV GH OD VROXFLyQ GHO FDVR \ SRU OD GHWHFFLyQ GH GLIHUHQFLDV HQWUH ODV
GHVFULSFLRQHV GH ORV FDVRV FRQVXOWD \ UHFXSHUDGR�
&DGD HVWUDWHJLD GH DGDSWDFLyQ KDFH UHIHUHQFLD D XQR R YDULRV RSHUDGRUHV GH WUDQVIRUPDFLyQ TXH

HVWiQ SUHGHILQLGRV HQ &%52QWR�
• $xDGLU XQ HOHPHQWR� HQWHQGLHQGR FRPR HOHPHQWR XQD FDGHQD GH UHODFLRQHV D SDUWLU

GHO LQGLYLGXR FDVR TXH WHUPLQD HQ XQ LQGLYLGXR �TXH SXHGH VHU WHUPLQDO R QR��

• (OLPLQDU XQ HOHPHQWR� LQGLFDQGR OD SRVLFLyQ \ HO LQGLYLGXR� R HOLPLQDU XQ LQGLYLGXR�
HV GHFLU� FXDOTXLHU DSDULFLyQ GHO LQGLYLGXR HQ FXDOTXLHU SRVLFLyQ GHO JUDIR GH UHSUH�
VHQWDFLyQ GHO FDVR�

• 6XVWLWXLU XQ HOHPHQWR SRU RWUR GH FDUDFWHUtVWLFDV ´VLPLODUHVµ TXH VH DGHFXH WDPELpQ D
ODV FDUDFWHUtVWLFDV GH OD FRQVXOWD�

3RU WDQWR� XQD YH] LGHQWLILFDGRV ORV HOHPHQWRV GH OD VROXFLyQ VXVFHSWLEOHV GH WUDQVIRUPD�
FLyQ� OD WDUHD 0RGLI\B6ROXWLRQB7DVN VH HQFDUJD GH OOHYDU D FDER ORV SDVRV GH WUDQVIRUPDFLyQ
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Figura 4-11. Estructura relacional de las tareas y métodos de 
adaptación 
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UHSUHVHQWDGRV HQ OD HVWUDWHJLD VREUH ORV HOHPHQWRV GLVFUHSDQWHV� /D YDOLGH] GH FDGD SDVR GH
WUDQVIRUPDFLyQ SXHGH VHU FRPSUREDGD SRU HO XVXDULR�
2EVHUYDPRV TXH XQ PpWRGR GH DGDSWDFLyQ TXH VH EDVD HQ OD VXVWLWXFLyQ GH FRPSRQHQWHV

VH FRPSRUWD HVSHFLDOPHQWH ELHQ SDUD OD DGDSWDFLyQ GH FDVRV FRQ XQD HVWUXFWXUD UHODFLRQDO
VLPLODU D OD HVSHFLILFDGD HQ OD FRQVXOWD SHUR TXH GLILHUH HQ ORV UHOOHQRV GH ODV UHODFLRQHV� /D
DGDSWDFLyQ FRQVLVWH HQWRQFHV HQ VXVWLWXLU ORV UHOOHQRV GHO FDVR UHFXSHUDGR SRU RWURV TXH VDWLV�
IDJDQ FLHUWRV FULWHULRV HVSHFLILFDGRV JHQHUDOPHQWH WDPELpQ HQ OD FRQVXOWD� (VWH PpWRGR HVWi
UHODFLRQDGR FRQ OD DGDSWDFLyQ HQ VLVWHPDV GH GLVHxR HQ ORV TXH HO REMHWLYR HV FRPSOHWDU XQ
GLVHxR GDGR TXH HVWi D ´PHGLR KDFHUµ�

3.3.4 Tarea y métodos de revisión 
8QD YH] TXH OD VROXFLyQ GHO PHMRU FDVR UHFXSHUDGR KD VLGR DGDSWDGD� OD WDUHD GH UHYLVLyQ VH
HQFDUJD GH HYDOXDU VX DGHFXDFLyQ D OD VLWXDFLyQ DFWXDO�
8QD GH ODV RSFLRQHV RIUHFLGDV HQ &%52QWR� OOHYDGD D FDER HQ OD PD\RUtD GH ORV VLVWHPDV�

FRQVLVWH HQ GHOHJDU OD UHVROXFLyQ GH OD WDUHD GH UHYLVLyQ �5(9,6(B7$6.� HQ HO XVXDULR GHO VLVWHPD�
TXH YDOLGD OD VROXFLyQ JHQHUDGD�
3DUD SRGHU DxDGLU PpWRGRV GH UHYLVLyQ DXWRPiWLFD VH UHTXLHUH XQD UHSUHVHQWDFLyQ H[SOtFL�

WD GH OD WDUHD TXH UHVXHOYH HO VLVWHPD� SRU HMHPSOR� HQ WpUPLQRV GH ORV REMHWLYRV TXH VDWLVIDFH
XQ FDVR FRUUHFWR� 'H HVWD IRUPD GDGR XQ FDVR DGDSWDGR VHUHPRV FDSDFHV GH YDORUDU TXp
REMHWLYRV VDWLVIDFH \ FRPSDUDUORV FRQ ORV UHTXLVLWRV GH FRUUHFFLyQ� &RPR GHVFULELUHPRV HQ HO
&DStWXOR �� OD UHYLVLyQ DXWRPiWLFD HV VLPLODU DO PpWRGR GH DGDSWDFLyQ SRU HVWUDWHJLDV HVSHFLD�
OL]DGDV� \ VH EDVD HQ GHWHUPLQDU ORV WLSRV GH IDOORV \ HVWUDWHJLDV GH UHSDUDFLyQ DVRFLDGDV D ORV
PLVPRV�

Figura 4-12. Tareas y métodos de revisión 

CBR_M ETHOD
THING

Revise_Method

iReuse_Method

isystem_revision_method

User_Revision_M ethod
iuser_revision_method

��DOO FRPSHWHQFH 5HYLVHBWDVN�

��DOO FRPSHWHQFH
8VHUB5HYLVLRQB7DVN�

Evaluate_M ethod

Repair_Method

isystem_evaluation_method
iuser_evaluation_method

iuser_repair_method

Select_Repair_Strategy_Method

Apply_Repair_Strategy_M ethod
iselect_repair_strategy_method

iapply_repair_strategy_method

CBR_TASK
THING

isystem_revision_task

System _Revision_Task

Revise_Task
irevise_task

User_Revision_Task

iuser_revision_task

Evaluate_Task

Repair_Task

isystem_evaluation_task
iuser_evaluation_task

iuser_repair_task

Select_Repair_Strategy_Task

Apply_Repair_Strategy_Task
iselect_repair_strategy_task

iapply_repair_strategy_task



&DStWXOR �� &%52QWR� XQD RQWRORJtD SDUD &%5

� ��� �

&RPR VH PXHVWUD HQ OD )LJXUD ����� HQ &%52QWR H[LVWH XQ ~QLFR PpWRGR GH UHYLVLyQ
L5HYLVHB0HWKRG �LQVWDQFLD GH 5(9,6(B0(7+2'� DVRFLDGR D OD WDUHD L5HYLVHB7DVN� TXH GHVFRP�
SRQH OD WDUHD GH UHYLVLyQ HQ GRV VXEWDUHDV� UHYLVLyQ DXWRPiWLFD �L6\VWHPB5HYLVLRQBWDVN� \
UHYLVLyQ PDQXDO �L8VHUB5HYLVLRQBWDVN�� /DV GRV VXEWDUHDV QR VRQ REOLJDWRULDV� $GHPiV�
SDUD FDGD XQD GH ODV GRV VXEWDUHDV DQWHULRUHV H[LVWHQ VHQGRV PpWRGRV TXH ODV UHVXHOYHQ� Pp�
WRGR GH UHYLVLyQ DXWRPiWLFD −L6\VWHPB5HYLVLRQBPHWKRG TXH D VX YH] JHQHUD GRV VXEWDUHDV�
HYDOXDFLyQ \ UHSDUDFLyQ− \ PpWRGR GH UHYLVLyQ PDQXDO −L8VHUB5HYLVLRQBPHWKRG�
(O PpWRGR GH HYDOXDFLyQ DXWRPiWLFD −L6\VWHPB(YDOXDWLRQB0HWKRG− HV XQ PpWRGR GH

UHVROXFLyQ TXH VH EDVD HQ FODVLILFDU HO FDVR DGDSWDGR \ FRPSDUDU ORV FRQFHSWRV EDMR ORV TXH
HVWi FODVLILFDGR FRQ OD FODVLILFDFLyQ GHO FDVR UHFXSHUDGR� (Q IXQFLyQ GH ODV GLIHUHQFLDV HQ OD
FODVLILFDFLyQ VH LGHQWLILFDQ ORV SUREOHPDV R IDOORV TXH WLHQH HO FDVR SURSXHVWR� 8QD YH] LGHQWL�
ILFDGRV ORV SUREOHPDV FRPLHQ]D OD UHVROXFLyQ GH OD VXEWDUHD GH UHSDUDFLyQ DXWRPiWLFD −L6\V�
WHPB5HSDLUB0HWKRG− HQ OD TXH ORV SUREOHPDV HQFRQWUDGRV VLUYHQ GH tQGLFHV SDUD UHFXSHUDU
ODV HVWUDWHJLDV GH UHSDUDFLyQ DGHFXDGDV� 5HDOPHQWH HO IOXMR GH FRQWURO GHILQH XQ FLFOR HQWUH ODV
WDUHDV GH HYDOXDFLyQ \ UHSDUDFLyQ� GH IRUPD TXH HQ FDGD YXHOWD VH LGHQWLILFD XQ IDOOR \ VH LQ�
WHQWD VX UHSDUDFLyQ�
$O LJXDO TXH HO PpWRGR GH DGDSWDFLyQ XWLOL]DQGR HVWUDWHJLDV� HO PpWRGR GH UHSDUDFLyQ DX�

WRPiWLFD GHVFRPSRQH OD WDUHD GH UHSDUDFLyQ HQ GRV VXEWDUHDV� HQFRQWUDU HVWUDWHJLD −6H�
OHFWB5HSDLUB6WUDWHJ\B7DVN �LQGLYLGXR LVHOHFWBUHSDLUBVWUDWHJ\BWDVN�− \ DSOLFDU
HVWUDWHJLD −$SSO\B5HSDLUB6WUDWHJ\B7DVN �LDSSO\BUHSDLUBVWUDWHJ\BWDVN��
(O PpWRGR TXH DSOLFD OD HVWUDWHJLD GHYXHOYH XQ UHVXOWDGR GH p[LWR R IDOOR� GH IRUPD TXH VL

OD HVWUDWHJLD IDOOD \ QR HV FDSD] GH UHSDUDU HO HUURU� GHMDUHPRV TXH OR DUUHJOH HO XVXDULR HQ OD
WDUHD GH UHYLVLyQ PDQXDO�

3.3.5 Tarea y métodos de aprendizaje 
/D ~OWLPD WDUHD TXH VH UHVXHOYH HQ XQ FLFOR &%5 HV OD WDUHD GH DSUHQGL]DMH GH OD H[SHULHQFLD�
&RPR YLPRV HQ HO &DStWXOR �� HO &%5 HV XQ HQIRTXH GH DSUHQGL]DMH LQFUHPHQWDO \D TXH HO
VLVWHPD DFWXDOL]D VX FRQRFLPLHQWR HQ EDVH D QXHYDV H[SHULHQFLDV TXH SDVDQ DVt D HVWDU GLVSR�
QLEOHV SDUD DERUGDU IXWXURV SUREOHPDV� &RPR VH PXHVWUD HQ OD )LJXUD ����� &%52QWR GHILQH
XQ PpWRGR �L5HWDLQB0HWKRG� TXH UHVXHOYH OD WDUHD GH DSUHQGL]DMH �L5HWDLQB7DVN� GHVFRP�
SRQLpQGROD HQ GRV VXEWDUHDV�

• $SUHQGHU XQ QXHYR FDVR TXH VH LQFRUSRUD D OD EDVH GH FDVRV �LUHWDLQBFDVHBWDVN��
(O SULPHU SUREOHPD TXH VH GHEH WUDWDU HV GHFLGLU TXp FDVRV VH DSUHQGHQ \D TXH� FR�
PR YLPRV HQ HO &DStWXOR �� OD HILFLHQFLD GH XQ VLVWHPD &%5 VH SXHGH GHJUDGDU FXDQ�
GR HO Q~PHUR GH FDVRV FUHFH H[FHVLYDPHQWH \� SRU OR WDQWR� VH GHEH HYLWDU LQFOXLU FD�
VRV TXH QR DSRUWHQ LQIRUPDFLyQ QXHYD DO VLVWHPD�
(O FRPSRUWDPLHQWR GHO PpWRGR TXH UHVXHOYH HVWD VXEWDUHD VH EDVD HQ DxDGLU ORV FD�
VRV FX\D UHYLVLyQ HV SRVLWLYD D XQD EDVH GH FDVRV WHPSRUDO� (O DSUHQGL]DMH GHILQLWLYR
QR VH SURGXFH KDVWD TXH� SHULyGLFDPHQWH� XQ XVXDULR H[SHUWR GHEHUi GHFLGLU OD LQFOX�
VLyQ GHILQLWLYD GH HVWRV FDVRV HQ OD EDVH GH FDVRV FRQ OD TXH WUDEDMD HO VLVWHPD &%5�
(VWR VH OOHYD D FDER FXDQGR VH UHVXHOYH OD WDUHD GH PDQWHQLPLHQWR GHO VLVWHPD
�&%B0DLQWHQDQFHB7DVN�� 8QD YHQWDMD GHULYDGD GHO XVR GH XQ VLVWHPD GH '/V� HV TXH
OD LQFOXVLyQ GH XQ QXHYR FDVR HV VHQFLOOD \D TXH JUDFLDV D VXV PHFDQLVPRV GH UD]R�
QDPLHQWR� HQ SDUWLFXODU� DO UHFRQRFLPLHQWR GH LQVWDQFLDV� HO VLVWHPD HV FDSD] GH FROR�
FDU HO QXHYR FDVR HQ HO OXJDU TXH OH FRUUHVSRQGD HQ OD HVWUXFWXUD GH RUJDQL]DFLyQ�
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• $SUHQGHU FRQRFLPLHQWR GH UHFXSHUDFLyQ� DGDSWDFLyQ \ UHYLVLyQ �LUH�
WDLQBNQRZOHGJHBWDVN�

– $xDGLHQGR UHVXOWDGRV GH p[LWR R IDOOR HQ HO FDVR UHFXSHUDGR�
– 3HVDQGR SRVLWLYD R QHJDWLYDPHQWH ODV HVWUDWHJLDV GH DGDSWDFLyQ \ UHSDUDFLyQ XWLOL�
]DGDV�

(VWD VXEWDUHD VyOR WLHQH VHQWLGR VL GXUDQWH HO GLVHxR GH OD DSOLFDFLyQ VH KDQ GHILQLGR
HVWUDWHJLDV HVSHFtILFDV GH DGDSWDFLyQ \ UHYLVLyQ GH FDVRV� (O PpWRGR −LUH�
WDLQBNQRZOHGJHBPHWKRG− TXH UHVXHOYH HVWD VXEWDUHD GHULYD D VX YH] WUHV VXEWDUHDV�
LUHWDLQBUHWULHYDOBNQRZOHJHBWDVN� LUHWDLQBUHXVHBNQRZOHGJHBWDVN H LUH�
WDLQBUHYLVHBNQRZOHGJHBWDVN TXH VH HQFDUJDQ GHO DSUHQGL]DMH GH ORV GLVWLQWRV WLSRV
GH FRQRFLPLHQWR DVRFLDGRV D FDGD XQD GH ODV WDUHDV GHO FLFOR &%5�

$XQTXH PX\ LPSRUWDQWH GHVGH HO SXQWR GH YLVWD GHO &%5� OD WDUHD GH DSUHQGL]DMH KD VLGR
OD TXH PHQRV DWHQFLyQ KD UHFLELGR HQ &%52QWR� $XQTXH KHPRV LQFOXLGR DOJXQRV PHFDQLV�
PRV SDUD DSUHQGHU FLHUWR FRQRFLPLHQWR ORV PpWRGRV GH DSUHQGL]DMH DFWXDOHV QR VRQ DXWyQR�
PRV HQ HO VHQWLGR GH TXH QR GHFLGHQ TXp FRQRFLPLHQWR LQFOXLU VLQR TXH GHOHJDQ HVWD UHVSRQ�
VDELOLGDG HQ XQ XVXDULR H[SHUWR�

4. La terminología CBR de CBROnto  
(Q HO DSDUWDGR DQWHULRU KHPRV LQWURGXFLGR &%52QWR FRPR XQD RQWRORJtD GH WDUHDV \ PpWR�
GRV &%5 \ XQD ELEOLRWHFD GH PpWRGRV TXH LQVWDQFLD GLFKD RQWRORJtD \ TXH IRUPDOL]D PpWRGRV
JHQpULFRV� DSOLFDEOHV HQ GLVWLQWRV GRPLQLRV \ DSOLFDFLRQHV� /D GHILQLFLyQ GH HVWRV PpWRGRV
JHQpULFRV HV SRVLEOH VyOR VL VH SXHGHQ DVXPLU FLHUWRV FRPSURPLVRV �UHTXLVLWRV GH DSOLFDELOLGDG
GH ORV PpWRGRV� SRU HMHPSOR� UHVSHFWR D ORV FDVRV TXH PDQHMDQ ORV PpWRGRV� DO FRQRFLPLHQ�
WR GHO GRPLQLR H[LVWHQWH R D OD HVWUXFWXUD GH GLFKR FRQRFLPLHQWR� TXH GHWHUPLQDUi ORV SDSH�

Figura 4-13. Tarea y métodos de aprendizaje 
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OHV TXH ORV WpUPLQRV GHO GRPLQLR MXHJDQ HQ ORV PpWRGRV� 5HFRUGDPRV OD DUTXLWHFWXUD GH GRV
FDSDV �)LJXUD ���� HQ OD TXH OD WHUPLQRORJtD GH &%52QWR VLUYH FRPR SXHQWH GH FRQH[LyQ
HQWUH HO PRGHOR GHO GRPLQLR GH OD FDSD LQIHULRU FRQ ORV PpWRGRV GH OD FDSD VXSHULRU� (Q HVWH
DSDUWDGR GHVFULELPRV OD WHUPLQRORJtD &%5 GH &%52QWR TXH VH XWLOL]D FRPR HO YRFDEXODULR
EiVLFR VREUH HO TXH VH GHILQHQ ORV PpWRGRV GH VX ELEOLRWHFD�

&RQ HO REMHWLYR GH HVWUXFWXUDU FRQFHSWXDOPHQWH HO FRQWHQLGR GH &%52QWR SRGUtDPRV
GLVWLQJXLU HQWUH YDULRV WLSRV GH GHILQLFLRQHV WHUPLQROyJLFDV�

• 7pUPLQRV GH OD RQWRORJtD GH WDUHDV \ PpWRGRV GHVFULWRV HQ HO DSDUWDGR DQWHULRU� TXH
FRQWLHQH ORV WpUPLQRV LQYROXFUDGRV HQ OD UHSUHVHQWDFLyQ H[SOtFLWD GH ODV HVWUXFWXUDV
GH WDUHDV \ PpWRGRV�

• 7pUPLQRV GH OHQJXDMH GH GHVFULSFLyQ GH FDVRV \ GHILQLFLyQ GH WLSRV GH FDVRV�
• 7pUPLQRV TXH UHSUHVHQWDQ UROHV GH FRQRFLPLHQWR XWLOL]DGRV HQ ORV PpWRGRV �PHGLGD

GH VLPLOLWXG� REMHWLYR� SUHFRQGLFLyQ� DFFLyQ� HWF��

• 2WURV WpUPLQRV TXH D\XGDQ D OD FODVLILFDFLyQ� SRU HMHPSOR� ORV GLVWLQWRV WLSRV GH UHOD�
FLRQHV R DWULEXWRV� R ORV WpUPLQRV TXH VH XWLOL]DQ SDUD RUJDQL]DU ODV MHUDUTXtDV GH
FRQFHSWRV \ UHODFLRQHV GHO GRPLQLR \ GH &%52QWR�

/D GLYLVLyQ VH KD UHDOL]DGR FRQ HO REMHWLYR GH XQD SUHVHQWDFLyQ PiV FODUD GH ORV FRQWHQL�
GRV GH OD RQWRORJtD� SHUR OD IURQWHUD HQWUH ODV IDFHWDV DQWHULRUHV QR HVWi FODUDPHQWH GHOLPLWD�
GD� /D RQWRORJtD HVWi IRUPDOL]DGD FRPR XQD ~QLFD EDVH GH FRQRFLPLHQWR HQ /220 HQ OD TXH
HQFRQWUDPRV ��� FRQFHSWRV� �� UHODFLRQHV \ ��� LQGLYLGXRV�
(O DSDUWDGR VLJXLHQWH GHVFULEH ORV DVSHFWRV UHODWLYRV OD UHSUHVHQWDFLyQ GH FDVRV� KDFLHQGR

KLQFDSLp HQ HO OHQJXDMH GH UHSUHVHQWDFLyQ GH FDVRV TXH RIUHFH &%52QWR� (Q HO $SDUWDGR ���
LQWURGXFLPRV HO WLSR GH LQWHJUDFLyQ WHUPLQROyJLFD EDVDGD HQ FODVLILFDFLyQ TXH SURSRQHPRV
SDUD FRQHFWDU HO PRGHOR GHO GRPLQLR FRQ ORV PpWRGRV GH OD ELEOLRWHFD GH &%52QWR�

4.1 Representación de los casos 
/RV FDVRV VRQ ODV XQLGDGHV EiVLFDV GH FRQRFLPLHQWR FRQ ODV TXH XQ VLVWHPD &%5 UD]RQD� (Q
XQ VLVWHPD &%5 FDGD FDVR VH GHVFULEH XVDQGR FRQVWUXFWRUHV GH XQ FLHUWR OHQJXDMH TXH SHUPL�
WH HVSHFLILFDU OD HVWUXFWXUD� ODV UHVWULFFLRQHV \ HO FRQWHQLGR GH ORV FDVRV� $GHPiV� VH GHEH
WHQHU HQ FXHQWD TXH HO IRUPDOLVPR HOHJLGR SDUD UHSUHVHQWDU ORV FDVRV WLHQH XQD LQIOXHQFLD
GLUHFWD HQ ORV PpWRGRV TXH UD]RQDQ FRQ HVWRV FDVRV�
([LVWHQ GRV FXHVWLRQHV GLVWLQWDV� DXQTXH UHODFLRQDGDV� UHODWLYDV D OD UHSUHVHQWDFLyQ GH FD�

VRV� 3RU XQ ODGR� HO OHQJXDMH GHEHUtD SHUPLWLU GHILQLU WLSRV GH FDVRV SDUD UHSUHVHQWDU HVWUXFWXUDV
DGHFXDGDV SDUD GHVFULELU HO FRQWHQLGR GH ORV FDVRV� &DGD WLSR GH FDVRV HVSHFLILFDUi TXp GHV�
FULSWRUHV VH XWLOL]DQ� VL H[LVWH DOJ~Q GHVFULSWRU REOLJDWRULR �VH PDUFDUiQ XWLOL]DQGR OD UHODFLyQ
GH &%52QWR PDQGDWRU\�UHODWLRQ�� VL TXHUHPRV GLIHUHQFLDU HQWUH GLVWLQWDV SDUWHV� GHVFULS�
FLyQ� VROXFLyQ \ UHVXOWDGR �XVDQGR ODV UHODFLRQHV KDV�GHVFULSWLRQ� KDV�VROXWLRQ \ KDV�
UHVXOW�� R QR� HWF� 3RU RWUR ODGR� HO OHQJXDMH VH XWLOL]D SDUD GHILQLU ORV FDVRV TXH JXDUGDQ OD
LQIRUPDFLyQ FRQFUHWD HVWUXFWXUDGD VHJ~Q DOJXQR GH ORV WLSRV�
&%52QWR GHILQH XQ OHQJXDMH GH GHVFULSFLyQ GH FDVRV TXH SHUPLWH UHSUHVHQWDU WLSRV GH

FDVRV \ FDVRV FRQFUHWRV GH HVRV WLSRV� 8QD FDUDFWHUtVWLFD DGLFLRQDO HV OD LQFOXVLyQ GH DOJXQRV
WLSRV GH FDVRV SUHGHILQLGRV TXH VRQ DGHFXDGRV HQ DSOLFDFLRQHV SURWRWtSLFDV GHO &%5� FRPR OD
LQWHUSUHWDFLyQ� OD SODQLILFDFLyQ R HO GLVHxR�
(Q HO &DStWXOR � KHPRV LQWURGXFLGR GLVWLQWDV SRVLELOLGDGHV SDUD UHSUHVHQWDU FDVRV TXH HV�

WiQ SUHVHQWHV HQ OD OLWHUDWXUD GH &%5� GHVGH OHQJXDMHV PX\ IRUPDOHV KDVWD GHVFULSFLRQHV LQ�
IRUPDOHV� WH[WRV� JUiILFRV� HWF� 1XHVWUD DSUR[LPDFLyQ SURSRQH XWLOL]DU UHSUHVHQWDFLRQHV HQ



&DStWXOR �� &%52QWR� XQD RQWRORJtD SDUD &%5

� ��� �

/220� IRUPDOHV \ HVWUXFWXUDGDV −YV� SODQDV− FRQ ODV TXH ORV PpWRGRV &%5 UD]RQDQ� $GH�
PiV GH ORV FRQVWUXFWRUHV GHO OHQJXDMH /220� ODV UHSUHVHQWDFLRQHV GH ORV FDVRV XVDQ WHUPLQR�
ORJtD SURSLD GH &%5 GHO OHQJXDMH GH UHSUHVHQWDFLyQ GH FDVRV GH &%52QWR�

6XSRQHU TXH ORV FDVRV VRQ XQLGDGHV PRQROtWLFDV GH IRUPDWR ILMR FRQWUDGLFH OD IOH[LELOLGDG
GH XVR GHO FRQRFLPLHQWR UHSUHVHQWDGR HQ ORV FDVRV� 3RU WDQWR� KHPRV DGRSWDGR XQD DSUR[L�
PDFLyQ IOH[LEOH \ GHVFRPSRVLFLRQDO SDUD UHSUHVHQWDU ORV FDVRV� TXH SHUPLWD TXH ORV IUDJPHQ�
WRV GH ORV FDVRV VHDQ XWLOL]DGRV GH IRUPD DLVODGD \ TXH P~OWLSOHV FDVRV VHDQ FRPELQDGRV SDUD
JHQHUDU XQD VROXFLyQ SDUD XQ SUREOHPD�
(Q HO HVTXHPD GH UHSUHVHQWDFLyQ TXH KHPRV HOHJLGR� FDGD FDVR HV XQ LQGLYLGXR� LQVWDQFLD

�GLUHFWD R D WUDYpV GH DOJXQR GH ORV VXEFRQFHSWRV� GHO FRQFHSWR &$6( GH &%52QWR� (Q ODV
HVWUXFWXUDV GH ORV FDVRV SXHGHQ DSDUHFHU UHODFLRQHV GHO GRPLQLR R UHODFLRQHV GH &%52QWR�
TXH SHUPLWHQ TXH XQ FDVR VH UHODFLRQH FRQ RWURV LQGLYLGXRV TXH D VX YH] SXHGHQ VHU HVWUXFWX�
UDGRV� <D TXH ODV LQVWDQFLDV GHO FRQFHSWR &$6( SXHGHQ HVWDU FDWHJRUL]DGDV GH GLYHUVDV IRUPDV�
\ QR SRGHPRV GDU XQD GHILQLFLyQ GH ODV FRQGLFLRQHV QHFHVDULDV \ VXILFLHQWHV GH SHUWHQHQFLD DO
FRQFHSWR� &$6( HV XQ FRQFHSWR SULPLWLYR TXH VH GHILQH SRU H[WHQVLyQ� HV GHFLU� SRU HO FRQMXQ�
WR GH VXV LQVWDQFLDV� (O FRQMXQWR GH LQVWDQFLDV GH &$6( GHWHUPLQD OD EDVH GH FDVRV GH OD DSOL�
FDFLyQ� $GHPiV� &$6( HV OD UDt] GH XQD MHUDUTXtD GH FRQFHSWRV FDGD XQR GH ORV FXDOHV UHSUH�
VHQWD XQ WLSR GH FDVRV� &DGD XQR GH HVWRV WLSRV GH FDVRV VH GHILQH VHJ~Q VXV SURSLHGDGHV
�QHFHVDULDV \ VXILFLHQWHV� SRU OR TXH� GHSHQGLHQGR GH OD GHILQLFLyQ� HO VLVWHPD SXHGH UHFRQR�
FHU HO WLSR DO TXH SHUWHQHFH XQ FLHUWR FDVR�
$XQTXH H[LVWHQ DOJXQRV WLSRV GH FDVRV SURWRWtSLFRV SUHGHILQLGRV HQ &%52QWR� GXUDQWH HO

GLVHxR GH XQ QXHYR VLVWHPD &%5 VH SXHGHQ GHILQLU QXHYRV WLSRV HVSHFtILFRV GH OD DSOLFDFLyQ
FRQFUHWD� \ DPERV VH UHSUHVHQWDQ HQ &%52QWR FRPR VXEFRQFHSWRV GH &$6(� 5HDOPHQWH SDUD
GLVWLQJXLU ORV WLSRV GH FDVRV GH RWURV VXEFRQFHSWRV GHILQLGRV GH &$6(� OD MHUDUTXtD GH WLSRV GH
FDVRV VH RUJDQL]D EDMR HO FRQFHSWR &$6(�7<3( TXH HV XQ VXEFRQFHSWR GLUHFWR GH &$6(� $XQ�
TXH QR HV QHFHVDULR� ORV WLSRV GH FDVRV HVSHFtILFRV GH XQD DSOLFDFLyQ FRQFUHWD SXHGHQ GHILQLU�
VH HQ EDVH D DOJXQR GH ORV WLSRV SUHGHILQLGRV GH &%52QWR� 3DUD HVSHFLILFDU WLSRV GH FDVRV VH
XWLOL]D XQD VLQWD[LV VLPLODU D OD GHO OHQJXDMH GH GHVFULSFLyQ GH FDVRV�
(Q &%52QWR FDGD FDVR �LQVWDQFLD GHO FRQFHSWR &$6( GH PDQHUD GLUHFWD R SRU SHUWHQHQFLD

GLUHFWD D DOJXQR GH VXV VXEFRQFHSWRV TXH UHSUHVHQWDQ WLSRV GH FDVR− VH UHODFLRQD D WUDYpV GH
ODV UHODFLRQHV KDV�GHVFULSWLRQ� KDV�VROXWLRQ \ KDV�UHVXOW FRQ LQGLYLGXRV TXH UHSUHVHQ�
WDQ� UHVSHFWLYDPHQWH� OD GHVFULSFLyQ� OD VROXFLyQ \ HO UHVXOWDGR GHO FDVR >.RORGQHU��@�

• (O LQGLYLGXR �G� TXH UHSUHVHQWD OD GHVFULSFLyQ GHO FDVR HV XQD LQVWDQFLD �GLUHFWD R QR�
GHO FRQFHSWR &$6(�'(6&5,37,21 GH &%52QWR� (O VLJQLILFDGR R VHPiQWLFD GHO LQGLYLGXR
HVWi GHWHUPLQDGR SRU ORV FRQFHSWRV D ORV TXH SHUWHQHFH� TXH SXHGHQ SHUWHQHFHU D
&%52QWR R DO PRGHOR GHO GRPLQLR� \ SRU VX UHODFLyQ FRQ RWURV LQGLYLGXRV� TXH
SHUWHQHFHUiQ WtSLFDPHQWH DO PRGHOR GHO GRPLQLR�

• (O LQGLYLGXR �V� TXH UHSUHVHQWD OD VROXFLyQ GHO FDVR HV LQVWDQFLD �GLUHFWD R QR� GHO
FRQFHSWR &$6(�62/87,21 GH &%52QWR�

• /RV LQGLYLGXRV �UL� TXH UHSUHVHQWDQ HO UHVXOWDGR GHO FDVR VRQ LQVWDQFLDV �GLUHFWDV R
QR� GHO FRQFHSWR &$6(�5(68/7 GH &%52QWR� &RPR HQ ODV GHVFULSFLRQHV� OD VHPiQWLFD
GH HVWRV LQGLYLGXRV HVWi GHWHUPLQDGD SRU ORV FRQFHSWRV D ORV TXH SHUWHQHFHQ \ SRU VX
UHODFLyQ FRQ RWURV LQGLYLGXRV�

� &RPR ORV FRQFHSWRV &DVHBZLWKB'HVFULSWLRQ R &DVHBZLWKB6ROXWLRQ� TXH VH GHILQHQ SDUD FRPSUREDU OD DSOLFDELOLGDG GH
ORV PpWRGRV�
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6yOR OD GHVFULSFLyQ GH ORV FDVRV HV XQD FRPSRQHQWH GH DSDULFLyQ REOLJDWRULD� 3RU OR GH�
PiV ODV HVWUXFWXUDV GHO OHQJXDMH GH UHSUHVHQWDFLyQ GH FDVRV VRQ OLEUHV� HQ HO VHQWLGR GH TXH QR
VH HVWDEOHFH REOLJDWRULHGDG SDUD ODV FRPSRQHQWHV� (VWD FDUDFWHUtVWLFD SHUPLWH GHILQLU HVWUXFWX�
UDV PX\ YDULDGDV \ FRQ GLVWLQWR QLYHO GH FRPSOHMLGDG FRQ ODV TXH HO VLVWHPD HV FDSD] GH UD�
]RQDU� /D SHUWHQHQFLD D ORV FRQFHSWRV GH &%52QWR SXHGH VHU DVHUWDGD H[SOtFLWDPHQWH R LQIH�
ULGD SRU ORV PHFDQLVPRV GH UD]RQDPLHQWR GH /220�
/RV DSDUWDGRV VLJXLHQWHV GHVFULEHQ ORV WLSRV GH UHODFLRQHV TXH DSDUHFHQ HQ &%52QWR� HO

OHQJXDMH GH GHVFULSFLyQ GH FDVRV TXH SHUPLWH HVSHFLILFDU WDQWR ORV WLSRV GH FDVRV FRPR ORV
FDVRV FRQFUHWRV GH HVRV WLSRV� \ FyPR ORV WLSRV GH FDVRV SXHGHQ XWLOL]DUVH SDUD GHILQLU ORV
WLSRV GH FRQVXOWDV TXH VHUiQ YiOLGRV GXUDQWH OD LQWHUDFFLyQ FRQ HO XVXDULR�

4.1.1 Los tipos de relación 
8QD GH ODV YHQWDMDV GH XWLOL]DU XQ VLVWHPD GH '/V H[SUHVLYR FRPR /220 HV TXH QRV SHUPLWH
WUDEDMDU FRQ MHUDUTXtDV GH UHODFLRQHV� (Q &%52QWR KHPRV UHDOL]DGR XQD FODVLILFDFLyQ MHUiU�
TXLFD GH GLVWLQWRV WLSRV GH UHODFLRQHV TXH SXHGHQ DSDUHFHU HQ XQ GRPLQLR R DO GHVFULELU ORV
FDVRV �)LJXUD ������ /D UHSUHVHQWDFLyQ H[SOtFLWD GH HVWRV WLSRV GH UHODFLRQHV QRV D\XGD D HQ�
FRQWUDU SDWURQHV UHODFLRQDOHV HQ ORV FDVRV� DVt FRPR D FRQVHJXLU SURFHVRV GH UD]RQDPLHQWR
HVSHFtILFR EDVDGRV HQ XQ SURFHVR JHQHUDO GH FODVLILFDFLyQ \ UHFRUULGR GH OD MHUDUTXtD GH UHOD�
FLRQHV�

&DGD XQD GH ODV UHODFLRQHV GH OD )LJXUD ���� SXHGH XWLOL]DUVH GLUHFWDPHQWH HQ OD GHILQLFLyQ
GH FDVRV R LQGLUHFWDPHQWH D WUDYpV GHO PHFDQLVPR GH LQWHJUDFLyQ TXH VH EDVD HQ FODVLILFDU ODV
UHODFLRQHV GHO GRPLQLR EDMR ODV UHODFLRQHV GH &%52QWR� (V GHFLU� GXUDQWH OD LQWHJUDFLyQ SR�
GHPRV FODVLILFDU XQD UHODFLyQ GHO GRPLQLR� SRU HMHPSOR� FRPR HVWUXFWXUDO R FRPR WHPSRUDO�
R FRPR SURSLHGDG GHVFULSWLYD�
,GHQWLILFDU ORV UROHV TXH MXHJDQ ODV UHODFLRQHV QRV SHUPLWH GLVWLQJXLU SRU HMHPSOR OD HVWUXF�

WXUD R SDUWHV TXH FRPSRQHQ HO FDVR� ODV SURSLHGDGHV TXH OR GHVFULEHQ� ORV VtQWRPDV TXH GHVFULEHQ
XQ FDVR� ORV REMHWLYRV TXH FRQVLJXH HO FDVR� R OD VHFXHQFLD GH SDVRV GH OD VROXFLyQ GHO FDVR� (VWR
SHUPLWH KDFHU XQD GLVWLQFLyQ VHPiQWLFD GH ODV UHODFLRQHV GHO GRPLQLR GHVGH HO SXQWR GH YLVWD
GHO SDSHO TXH MXHJDQ HQ ORV PpWRGRV &%5� 3RU HMHPSOR� SHUPLWH GHILQLU GLVWLQWDV FRPSRQHQ�
WHV GH VLPLOLWXG VHJ~Q HO WLSR GH ODV UHODFLRQHV TXH LQWHUYLHQHQ� OD VLPLOLWXG HVWUXFWXUDO WHQGUi
HQ FXHQWD ~QLFDPHQWH ODV UHODFLRQHV TXH GHILQHQ OD HVWUXFWXUD GH ORV FDVRV� GH IRUPD TXH OD
VLPLOLWXG HQWUH GRV FDVRV QR GHSHQGH GHO FRQWHQLGR VLQR GH OD HVWUXFWXUD GH ORV FDVRV�

Figura 4-14. Tipos de relaciones de CBROnto 
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4.1.2 El lenguaje de definición de casos 
(Q HO $SpQGLFH $ VH LQFOX\H OD IRUPDOL]DFLyQ HQ /220 GHO OHQJXDMH GH UHSUHVHQWDFLyQ GH
FDVRV GH &%52QWR� (Q HVWH DSDUWDGR� SDUD SURSRUFLRQDU XQD YLVLyQ JHQHUDO GH OD WHUPLQROR�
JtD LQFOXLPRV OD VLQWD[LV (%1) DSUR[LPDGD SDUD GLFKR OHQJXDMH GRQGH ORV WpUPLQRV GH
&%52QWR DSDUHFHQ HQ FXUVLYD� $XQTXH LQFOXLPRV HVWH WLSR GH VLQWD[LV SDUD IDFLOLWDU OD FRP�
SUHQVLyQ D ORV OHFWRUHV TXH QR HVWpQ IDPLOLDUL]DGRV FRQ OD VLQWD[LV /220� KD\ TXH WHQHU HQ
FXHQWD TXH QR HV FRPSOHWD� 3RU HMHPSOR� QR LQFOX\H OD GLVWLQFLyQ H[SOtFLWD HQWUH ORV GLVWLQWRV
WLSRV GH FDVRV� GH GHVFULSFLRQHV� GH VROXFLRQHV� QL OD UHODFLyQ WD[RQyPLFD HQWUH ODV FRPSR�
QHQWHV TXH DSDUHFH HQ OD RQWRORJtD� 3RU RWUR ODGR� ODV GHILQLFLRQHV HQ XQ VLVWHPD GH '/V
SHUPLWHQ TXH HO VLVWHPD UHDOLFH LQIHUHQFLDV VREUH ODV FRPSRQHQWHV TXH WDPSRFR HV SRVLEOH
UHSUHVHQWDU HQ HO HVTXHPD VLJXLHQWH�
�FDVH! �� �FDVH�GHVFULSWLRQ! >�FDVH�VROXWLRQ!@^�FDVH�UHVXOW!`

�FDVH�GHVFULSWLRQ! �� KDV�GHVFULSWLRQ �&DVH�'HVFULSWLRQ LQVWDQFH!

�&DVH�'HVFULSWLRQ LQVWDQFH! �� ^NLQG�RI�UHDVRQLQJ �UHDVRQLQJ�W\SH!`

^�UHODWLRQ�DWWULEXWHV!`

�UHDVRQLQJ�W\SH! �� �5HDVRQLQJ�7\SH LQVWDQFH!

�5HDVRQLQJ�7\SH LQVWDQFH! �� GLDJQRVLV _ FRPSRVH _ HYDOXDWH _ H[SODLQ _

GHVLJQ _ UHVROYH _ VHDUFK

�UHODWLRQ�DWWULEXWHV! �� �LQGH[HG�GRPDLQ�UHODWLRQ! �LQGLYLGXDO! _

�PDQGDWRU\�UHODWLRQ! �LQGLYLGXDO!

�VXEUHODWLRQV RI 'HVFULSWLRQ�5HODWLRQ!

�LQGLYLGXDO!

�LQGH[HG�GRPDLQ�UHODWLRQ! �� �VXEUHODWLRQV RI 'RPDLQ�UHODWLRQ 	 9HU\�5HOHYDQW�5HODWLRQ
! _ �VXEUHODWLRQV RI 'RPDLQ�UHODWLRQ 	 5HOHYDQW�5HODWLRQ !

�PDQGDWRU\�UHODWLRQ! �� �VXEUHODWLRQV RI 0DQGDWRU\�5HODWLRQ!

�VXEUHODWLRQV RI 'HVFULSWLRQ�5HODWLRQ!�� �7HPSRUDO 5HODWLRQ! _

�&DXVLQJ 5HODWLRQ! _ �6SDWLDO 5HODWLRQ! _

�&RPSRVLWLRQ 5HODWLRQ! _ �5HVWULFWLRQ 5HODWLRQ! _

�'HVFULSWLRQ 3URSHUW\! _ �KDV�V\PSWKRP! _

�JRDOV�DFKLYHPHQW!

�7HPSRUDO 5HODWLRQ! �� WHPSRUDO _ DIWHU _ EHIRUH _ GXULQJ

�&DXVLQJ 5HODWLRQ! �� FDXVLQJ _ H[SODLQ _ FDXVH _ GHSHQGVBRQ

�6SDWLDO 5HODWLRQ! �� VSDWLDO _ QHDUBRI _ WRXFKLQJ

�&RPSRVLWLRQ 5HODWLRQ! �� FRPSRVLWLRQ _ KDVBSDUW _ SDUWBRI

�5HVWULFWLRQ 5HODWLRQ! �� UHVWULFWLRQ _ OLWH�UHVWULFWLRQ _ KDV�SUHFRQGLWLRQ

�'HVFULSWLRQ 3URSHUW\! �� GHVFULSWLRQ�SURSHUW\

�KDV�V\PSWKRP! �� KDV�V\PSWKRP

�JRDOV�DFKLYHPHQW! �� JHWV �*RDO LQVWDQFH!

�FDVH�VROXWLRQ! �� KDV�VROXWLRQ �&DVH�6ROXWLRQ LQVWDQFH!

�&DVH�6ROXWLRQ�LQVWDQFH! �� �7UDQVIRUPDWLRQDO 6ROXWLRQ! _ �'HULYDWLRQDO 6ROXWLRQ!

�7UDQVIRUPDWLRQDO 6ROXWLRQ! �� ^�UHODWLRQ�DWWULEXWHV!`

�'HULYDWLRQDO 6ROXWLRQ! �� ^�VROXWLRQ�VWHSV!`

�VROXWLRQ�VWHSV! �� KDV�VHTXHQFH�VWHS �6ROXWLRQ�6WHS LQVWDQFH!

�6ROXWLRQ�6WHS�LQVWDQFH! �� �DFWLRQ! �RYHU! �DFWRU! �VHTXHQFH�QXPEHU!

�DFWLRQ! �� GR�DFWLRQ �$FWLRQ LQVWDQFH!
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�RYHU! �� RYHU �'RPDLQ�&RQFHSW LQVWDQFH!

�DFWRU! �� DFWRU �'RPDLQ�&RQFHSW LQVWDQFH!

�VHTXHQFH�QXPEHU! �� 1XPEHU

�FDVH�UHVXOW! �� KDV�UHVXOW �&DVH�5HVXOW LQVWDQFH!

�&DVH�5HVXOW�LQVWDQFH! �� �6XFFHVV�5HVXOW LQVWDQFH!_�)DLOXUH�5HVXOW LQVWDQFH!

�)DLOXUH�5HVXOW LQVWDQFH! �� >�IDLOXUH�VROXWLRQ!@>�UHSDLUHG�VROXWLRQ!@

�UHSDLU�VWUDWHJ\!

�IDLOXUH�VROXWLRQ! �� IDLOXUH�VROXWLRQ �)DLOXUH�&DVH�6ROXWLRQ LQVWDQFH!

�UHSDLUHG�VROXWLRQ! �� UHSDLUHG�VROXWLRQ �&DVH�6ROXWLRQ LQVWDQFH!

�UHSDLU�VWUDWHJ\! �� UHSDLU�ZLWK �5HSDLU�6WUDWHJ\ LQVWDQFH!

1XHVWUR OHQJXDMH GH UHSUHVHQWDFLyQ GH FDVRV VH DMXVWD DO HVTXHPD JHQHUDO GH UHSUHVHQWD�
FLyQ GH FDVRV HVWUXFWXUDGRV GHVFULWR HQ HO &DStWXOR � �$SDUWDGR ������ VL SXQWXDOL]DPRV FLHU�
WDV GLIHUHQFLDV�

• /DV UHODFLRQHV ELQDULDV VRQ HTXLYDOHQWHV D ORV DWULEXWRV UHODFLRQDOHV�

• $XQTXH HQ QXHVWUR HVTXHPD GH UHSUHVHQWDFLyQ GH FDVRV ORV ´UHOOHQRVµ VLHPSUH VRQ
LQGLYLGXRV� VH FRQVLGHUD TXH XQ DWULEXWR HV VLPSOH FXDQGR VXV UHOOHQRV VRQ LQGLYL�
GXRV VLQ DWULEXWRV� HV GHFLU� KH OOHJDGR D XQ QRGR WHUPLQDO GHO JUDIR GH UHSUHVHQWD�
FLyQ GHO REMHWR� (Q SDUWLFXODU� HVWR RFXUUH HQ ORV FRQFHSWRV VLPSOHV \ HQ ORV FRQFHS�
WRV TXH UHSUHVHQWDQ D ORV WLSRV EiVLFRV FRPR 1XPEHU� 6WULQJ R 6\PERO�

• (Q QXHVWUR HVTXHPD VH SHUPLWHQ DWULEXWRV PXOWLYDOXDGRV R PXOWLYDORUDGRV� (O UHOOH�
QR GH XQ DWULEXWR HQ XQ REMHWR �LQGLYLGXR� HV HO FRQMXQWR GH LQGLYLGXRV FRQ ORV TXH
VH UHODFLRQD D WUDYpV GH HVH DWULEXWR R UHODFLyQ ELQDULD�

• ([LVWHQ MHUDUTXtDV WD[RQyPLFDV GH UHODFLRQHV� 6L XQD FODVH GH LQGLYLGXRV GHWHUPLQD OD
H[LVWHQFLD GH XQ DWULEXWR UHODFLRQDO SDUD VXV LQVWDQFLDV� FXDOTXLHU VXEUHODFLyQ VX\D
WDPELpQ HV DGHFXDGD SDUD ODV LQVWDQFLDV �REMHWRV� GH HVD FODVH�

• /D WHUPLQRORJtD GH &%52QWR RIUHFH FLHUWRV WpUPLQRV� WDQWR UHODFLRQHV FRPR FRQ�
FHSWRV� FRQ VHPiQWLFD SURSLD \ FRQ ORV TXH VH SXHGH WUDEDMDU GH XQ PRGR HVSHFtILFR�
SRU HMHPSOR� ORV GLVWLQWRV WLSRV GH UHODFLRQHV �WHPSRUDO� HVWUXFWXUDO� FDXVDO� HWF� R
FRQFHSWRV FRPR *RDO R $FWLRQ�

• (Q HO HVTXHPD JHQHUDO OD HVWUXFWXUD GH XQ REMHWR HVWi WRWDOPHQWH GHWHUPLQDGD SRU OD
FODVH D OD TXH SHUWHQHFH� (Q QXHVWUR HVTXHPD� DXQTXH GRV LQGLYLGXRV VHDQ LQVWDQFLDV
GH OD PLVPD FODVH QR WLHQHQ SRUTXp WHQHU H[DFWDPHQWH OD PLVPD HVWUXFWXUD� SRUTXH
XQ LQGLYLGXR SXHGH LQFOXLU DWULEXWRV HVSHFtILFRV QR KHUHGDGRV GH QLQJXQD FODVH� \
DGHPiV� OD KHUHQFLD P~OWLSOH KDFH TXH XQ LQGLYLGXR SXHGD KHUHGDU DWULEXWRV GH GLV�
WLQWDV FODVHV�

8QD LGHD LPSRUWDQWH GH QXHVWUR HVTXHPD GH UHSUHVHQWDFLyQ� TXH \D KHPRV FRPHQWDGR� HV
TXH ODV UHSUHVHQWDFLRQHV VRQ IOH[LEOHV HV GHFLU� TXH DXQTXH &%52QWR RIUHFH WpUPLQRV SULYL�
OHJLDGRV FRQ ORV TXH FRQVWUXLU HVWUXFWXUDV HVSHFtILFDV SDUD XQD DSOLFDFLyQ FRQFUHWD QR H[LVWHQ
GHPDVLDGDV UHVWULFFLRQHV VREUH ODV HVWUXFWXUDV FRQFUHWDV TXH VH SXHGHQ FRQVWUXLU� /RV WpUPL�
QRV XWLOL]DGRV GHWHUPLQDQ ORV SDSHOHV TXH MXHJDQ ORV WpUPLQRV GHO GRPLQLR HQ ORV FDVRV \ VH
XWLOL]DUiQ GXUDQWH HO UD]RQDPLHQWR�
6LQ HPEDUJR Vt HO LPSRUWDQWH GLVHxDU HVWUXFWXUDV FRQ ODV TXH ORV PpWRGRV SXHGDQ UD]RQDU

FRQYHQLHQWHPHQWH� 3DUD IDFLOLWDU HVWH SURFHVR &%52QWR RIUHFH DOJXQDV HVWUXFWXUDV SUHGHIL�
QLGDV HQ ORV FRQFHSWRV TXH GHVFULEHQ ORV WLSRV GH FDVRV �YHU $SDUWDGR ������� 8Q GLVHxDGRU
SXHGH XWLOL]DU HVWDV HVWUXFWXUDV� TXH XWLOL]DQ ODV UHODFLRQHV \ FRQFHSWRV GH &%52QWR GH OD
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IRUPD UHTXHULGD SRU ORV PpWRGRV� \ SDUWLFXODUL]DUODV XVDQGR HO FRQRFLPLHQWR GHO GRPLQLR GH
OD DSOLFDFLyQ� 2WUD RSFLyQ HV TXH HO GLVHxDGRU GHILQD QXHYDV HVWUXFWXUDV SDUD ORV FDVRV� 6LQ
HPEDUJR� SDUD TXH ORV PpWRGRV SXHGDQ UD]RQDU FRQ GLFKRV FDVRV� GHEHUi XWLOL]DU SDUWH GH OD
WHUPLQRORJtD GH &%52QWR �GLUHFWD R LQGLUHFWDPHQWH D WUDYpV GH OD FODVLILFDFLyQ�� 3RU HMHPSOR�
GLVWLQJXLU TXp SDUWH GH OD HVWUXFWXUD VH FRUUHVSRQGH FRQ OD GHVFULSFLyQ GHO FDVR� XWLOL]DQGR OD
UHODFLyQ KDV�GHVFULSWLRQ GH &%52QWR�
/RV VLJXLHQWHV DSDUWDGRV GHVFULEHQ OD WHUPLQRORJtD GH &%52QWR SDUD UHSUHVHQWDU ODV GHV�

FULSFLRQHV� VROXFLRQHV \ UHVXOWDGRV GH ORV FDVRV�

�������� �������	�����	������������������	����������������

/D GHVFULSFLyQ GH XQ FDVR UHSUHVHQWD OD VLWXDFLyQ� HO HVWDGR GHO PXQGR DQWHV GH FRPHQ]DU HO
UD]RQDPLHQWR TXH UHSUHVHQWD HO FDVR� 'HSHQGLHQGR GHO WLSR GH &%5 OD GHVFULSFLyQ GHO FDVR
SXHGH VHU XQD VLWXDFLyQ D LQWHUSUHWDU R FODVLILFDU� XQ SUREOHPD D UHVROYHU R OD GHVFULSFLyQ GH
XQ HOHPHQWR D GLVHxDU� 3DUD FDVRV FRQ VROXFLyQ� OD GHVFULSFLyQ WDPELpQ SXHGH LQFOXLU FDUDFWH�
UtVWLFDV TXH OLPLWHQ HO FRQWH[WR DO TXH HV DSOLFDEOH OD VROXFLyQ GHO FDVR \ OD GHVFULSFLyQ GH ORV
REMHWLYRV TXH VDWLVIDFH OD DSOLFDFLyQ GH OD VROXFLyQ GHO FDVR�
3DUD UHSUHVHQWDU OD GHVFULSFLyQ GH XQ FDVR VH XWLOL]D HO LQGLYLGXR FRQ HO TXH XQ FDVR FRQ�

FUHWR VH UHODFLRQD D WUDYpV GH OD UHODFLyQ KDV�GHVFULSWLRQ �GLUHFWDPHQWH R LQGLUHFWDPHQWH
SRU FODVLILFDFLyQ GH XQD UHODFLyQ GHO GRPLQLR FRPR HVSHFLDOL]DFLyQ VX\D�� /D GHVFULSFLyQ GH
XQ FDVR VLHPSUH HV LQVWDQFLD �GLUHFWDPHQWH R D WUDYpV GH DOJ~Q VXEFRQFHSWR� GHO FRQFHSWR
&$6(�'(6&5,37,21�
8QD GH ODV UHODFLRQHV TXH SDUWLFLSDQ HQ OD GHVFULSFLyQ GH XQ FDVR HV OD UHODFLyQ

NLQGBRIBUHDVRQLQJ GH &%52QWR TXH UHSUHVHQWD HO WLSR GH UD]RQDPLHQWR TXH OOHYD D FDER HO
FDVR� ´GLDJQRVWLFDUµ� ´HYDOXDUµ� ´H[SOLFDUµ� ´GLVHxDUµ� ´UHVROYHUµ� HWF� $GHPiV� ODV GHVFULS�
FLRQHV SXHGHQ LQFOXLU GLYHUVDV FDUDFWHUtVWLFDV GHVFULSWLYDV GHO SUREOHPD R VLWXDFLyQ TXH UHSUH�
VHQWD HO FDVR� 3DUD HOOR VH XWLOL]DQ UHODFLRQHV FRQ RWURV LQGLYLGXRV� WtSLFDPHQWH UHODFLRQHV GHO
PRGHOR GHO GRPLQLR FODVLILFDGDV �R QR� EDMR ODV UHODFLRQHV GH &%52QWR� /D FODVLILFDFLyQ GH
UHODFLRQHV SHUPLWH LGHQWLILFDU YDULRV WLSRV GH UHODFLRQHV �WHPSRUDOHV� FDXVDOHV� GHVFULSWLYDV�
HWF� VHJ~Q HO SDSHO TXH MXHJXH HQ OD GHVFULSFLyQ�
3RU HMHPSOR� HO WLSR GH UHODFLyQ UHVWULFWLRQ SHUPLWH LQFOXLU UHVWULFFLRQHV GH DSOLFDELOLGDG

GHO FDVR� TXH VRQ SURSLHGDGHV TXH GHEH FXPSOLU XQD VLWXDFLyQ DQWHV GH SRGHU DSOLFDU OD VROX�
FLyQ GHO FDVR� WDQWR UHFRPHQGDGDV �OLWH�UHVWULFWLRQ� FRPR REOLJDWRULDV �KDV�
SUHFRQGLWLRQ�� /D UHODFLyQ JHWV� R FXDOTXLHU HVSHFLDOL]DFLyQ VX\D� UHODFLRQD OD GHVFULSFLyQ
GHO FDVR FRQ ORV REMHWLYRV �LQVWDQFLDV GHO FRQFHSWR *2$/6� TXH VH FXPSOHQ GHVSXpV GH DSOLFDU
OD VROXFLyQ GHO FDVR�

(VWH PDUFR GH UHSUHVHQWDFLyQ WDPELpQ SHUPLWH GHILQLU WLSRV GH GHVFULSFLRQHV FDGD XQD GH ODV
FXDOHV UHSUHVHQWD OD HVWUXFWXUD FRP~Q GH ODV GHVFULSFLRQHV GH ORV FDVRV GH DOJXQR GH ORV WLSRV
GH FDVRV� 8Q WLSR GH GHVFULSFLyQ VH UHSUHVHQWD FRPR XQ FRQFHSWR TXH HVSHFLDOLFH DO FRQFHSWR
&$6(�'(6&5,37,21 GH &%52QWR� ([LVWHQ GLVWLQWRV WLSRV GH GHVFULSFLRQHV SUHGHILQLGDV HQ IXQ�
FLyQ GH ORV WLSRV GH UHODFLyQ TXH LQWHUYLHQHQ HQ HOODV� GHVFULSFLyQ HVSDFLDO� WHPSRUDO� GH GLVH�
xR� GHVFULSWLYD� HWF� �ODV GHILQLFLRQHV VH SXHGHQ FRQVXOWDU HQ HO $SpQGLFH $��
'HSHQGLHQGR GH OD FRPSOHMLGDG GH OD DSOLFDFLyQ� OD HVWUXFWXUD R WLSR GH GHVFULSFLyQ SXHGH

FRUUHVSRQGHU GLUHFWDPHQWH FRQ XQ FRQFHSWR GHO GRPLQLR� 8QD RSFLyQ� TXH VH PXHVWUD HQ OD
)LJXUD ����� HV TXH HO PLVPR LQGLYLGXR FDVR �LQVWDQFLD GH &$6(� FRLQFLGD FRQ HO LQGLYLGXR
GHVFULSFLyQ �LQVWDQFLD GH &$6(�'(6&5,37,21�� (Q HVWH HMHPSOR 9,$-( HV HO WLSR GH GHVFULSFLyQ GH
ORV FDVRV GH WLSR &$62�9,$-(� 7DPELpQ VH SXHGHQ GHILQLU QXHYRV FRQFHSWRV HVSHFtILFRV TXH
D~QHQ GLVWLQWRV WpUPLQRV GHO GRPLQLR HQ XQD GHVFULSFLyQ FRQFHSWXDO FRPSOHMD�
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/D VROXFLyQ GH XQ FDVR GHEH UHSUHVHQWDU GH DOJ~Q PRGR HO SURFHVR GH UD]RQDPLHQWR TXH
VROXFLRQD HO SUREOHPD UHSUHVHQWDGR HQ OD GHVFULSFLyQ GHO FDVR� $XQTXH HO WLSR GH VROXFLRQHV
GHSHQGH HQ JUDQ PHGLGD GHO WLSR GH UD]RQDPLHQWR� HQ OtQHDV JHQHUDOHV QXHVWUR OHQJXDMH XWLOL�
]D FRPR SLH]DV FRQVWUXFWRUDV ODV VLJXLHQWHV FRPSRQHQWHV�

• (Q DSUR[LPDFLRQHV WUDQVIRUPDFLRQDOHV DO &%5� VH DOPDFHQD OD SURSLD VROXFLyQ� TXH
VHJ~Q HO WLSR GH &%5 SXHGH FRQVLVWLU HQ XQ HOHPHQWR GLVHxDGR� XQ SODQ FRQIHF�
FLRQDGR� R XQD LQWHUSUHWDFLyQ R GLDJQyVWLFR� (Q HVWH FDVR HO LQGLYLGXR TXH UHSUHVHQWD
OD VROXFLyQ VH GHVFULEH HQ WpUPLQRV GHO GRPLQLR� HV GHFLU� HO VLVWHPD OR UHFRQRFHUi
FRPR LQVWDQFLD GHO FRQFHSWR &$6(�62/87,21 GH &%52QWR� SHUR VXV FDUDFWHUtVWLFDV VH�
UiQ DVHUWDGDV XVDQGR ORV FRQFHSWRV \ UHODFLRQHV GHO GRPLQLR� TXH SXHGHQ HVWDU FODVL�
ILFDGDV EDMR ORV WpUPLQRV GH &%52QWR SDUD LQGLFDU HO SDSHO TXH MXHJDQ �WHPSRUDO�
HVWUXFWXUDO� HWF��

• (Q DSUR[LPDFLRQHV &%5 GHULYDFLRQDOHV� VH DOPDFHQD OD VHFXHQFLD GH SDVRV GH UD]R�
QDPLHQWR TXH VH KDQ XWLOL]DGR SDUD UHVROYHU HO SUREOHPD� 8Q LQGLYLGXR VROXFLyQ
SXHGH HVWDU GHVFULWR SRU YDULRV SDVRV GH XQD VHFXHQFLD GH DFFLRQHV� /D UHODFLyQ KDV�
VHTXHQFH�VWHS UHODFLRQD OD VROXFLyQ FRQ XQ LQGLYLGXR TXH UHSUHVHQWD XQ SDVR GH UD�
]RQDPLHQWR FRQVLVWHQWH HQ XQD VHFXHQFLD GH DFFLRQHV �FRQ ODV TXH VH UHODFLRQD D WUD�
YpV GH OD UHODFLyQ GR�DFWLRQ� DSOLFDGDV VREUH XQ LQGLYLGXR �FRQ HO TXH VH UHODFLRQD D
WUDYpV GH OD UHODFLyQ RYHU� \ UHDOL]DGD SRU XQ FLHUWR DFWRU �FRQ HO TXH VH UHODFLRQD D
WUDYpV GH OD UHODFLyQ DFWRU��

�������� �������	�����	��������������������������������

(O UHVXOWDGR GH XQ FDVR UHSUHVHQWD LQIRUPDFLyQ VREUH OR TXH KD RFXUULGR DO DSOLFDU HO FDVR HQ
GLVWLQWDV VLWXDFLRQHV� (O REMHWLYR HV TXH OD LQIRUPDFLyQ UHSUHVHQWDGD SHUPLWD SUHGHFLU VL VH
GHEH DSOLFDU XQD VROXFLyQ R QR� DQWLFLSDU \ H[SOLFDU IDOORV \ REWHQHU VROXFLRQHV PHMRUHV TXH
QR FRPHWHQ IDOORV SUHYLRV� 8Q FDVR SXHGH WHQHU GLVWLQWRV UHVXOWDGRV TXH VH UHSUHVHQWDQ PH�
GLDQWH LQGLYLGXRV �LQVWDQFLDV GH &$6(�5(68/7� TXH VH GHVFULEHQ HQ WpUPLQRV GHO GRPLQLR�
&DGD LQGLYLGXR UHVXOWDGR VH FODVLILFDUi EDMR XQR GH ORV FRQFHSWRV TXH LQGLFDQ VL HO UHVXO�

WDGR HV GH p[LWR R GH IUDFDVR� )$,/85(�5(68/7 R 68&&(66�5(68/7� 8Q UHVXOWDGR GH IDOOR SXH�
GH LQFOXLU FDUDFWHUtVWLFDV DGLFLRQDOHV TXH H[SOLTXHQ HO IDOOR� SRU HMHPSOR HQODFHV FRQ ODV VROX�
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Figura 4-15. Ejemplo de representación de un caso sencillo 
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FLRQHV IDOOLGDV� HQODFHV FRQ DOJXQD HVWUDWHJLD GH UHSDUDFLyQ GH OD VROXFLyQ GHO FDVR� \ HQODFHV DO
UHVXOWDGR GH OD UHSDUDFLyQ GHO FDVR�

4.1.3 Tipos de casos predefinidos 
&RPR \D KHPRV GHVFULWR� HQ &%52QWR H[LVWHQ FRQFHSWRV SUHGHILQLGRV TXH HVSHFLDOL]DQ DO
FRQFHSWR &$6( ²D WUDYpV GH VX VXEFRQFHSWR &$6(�7<3(� \ TXH UHSUHVHQWDQ FLHUWRV WLSRV GH
FDVRV SURWRWtSLFRV� $XQTXH HVWRV WLSRV GH FDVRV VH SXHGHQ XWLOL]DU GLUHFWDPHQWH SDUD GHILQLU
ORV FDVRV FRPR LQVWDQFLDV GLUHFWDV VX\DV� QRUPDOPHQWH VH XWLOL]DUiQ FRPR FRQFHSWRV EDVH GH
ORV TXH KHUHGDU OD HVWUXFWXUD FXDQGR HO GLVHxDGRU GHILQD ORV WLSRV GH FDVRV HVSHFtILFRV SDUD
XQD DSOLFDFLyQ FRQFUHWD� 'H HVWD IRUPD� \ \D TXH OD SHUWHQHQFLD D XQ WLSR GH FDVR QR LQKLEH OD
SHUWHQHQFLD D RWUR� SRGHPRV DSURYHFKDU OD KHUHQFLD P~OWLSOH GHO VLVWHPD GH '/ SDUD TXH XQ
WLSR GH FDVR GHILQLGR SRU HO XVXDULR LQFOX\D FDUDFWHUtVWLFDV GH YDULRV GH ORV WLSRV SUHGHILQLGRV�
(VWR UHVXOWD ~WLO \D TXH ORV WLSRV GH FDVRV GHILQLGRV SRU HO XVXDULR SXHGHQ KHUHGDU HO FRQRFL�
PLHQWR DGLFLRQDO UHODWLYR D HVWH WLSR GH FDVRV� (VWH FRQRFLPLHQWR DQRWDGR HQ ORV WLSRV GH
FDVRV SHUPLWH TXH &%52QWR SXHGD DFRQVHMDU D XQ GLVHxDGRU GH DSOLFDFLRQHV� SRU HMHPSOR� TXp
PpWRGRV R TXp PHGLGD GH VLPLOLWXG XVDU HQ IXQFLyQ GH ODV FDUDFWHUtVWLFDV GH ORV FDVRV�
$XQTXH \D VH KD FRPHQWDGR� HV LPSRUWDQWH LQFLGLU HQ OD LGHD GH TXH HQ XQD PLVPD EDVH

GH FDVRV SXHGHQ FRH[LVWLU GLVWLQWRV WLSRV GH FDVRV FDGD XQR FRQ VXV SDUWLFXODULGDGHV� (Q FLHU�
WR PRGR� ODV LQVWDQFLDV GH FDGD XQR GH ORV WLSRV GH FDVRV GH ORV QLYHOHV LQIHULRUHV GH OD MHUDU�
TXtD VH SXHGHQ FRQVLGHUDU FRPR XQD �VXE�EDVH GH FDVRV GLVWLQWD VREUH OD TXH VH SXHGHQ DSOL�
FDU PpWRGRV HVSHFtILFRV \ GLVWLQWRV GH ORV XWLOL]DGRV SDUD RWURV WLSRV GH FDVRV� 1RUPDOPHQWH
QRV UHIHULUHPRV D XQD ~QLFD EDVH GH FDVRV ²GHILQLGD SRU WRGDV ODV LQVWDQFLDV GH &$6(� HQ OD
TXH SXHGHQ FRH[LVWLU FDVRV GH GLVWLQWRV WLSRV \D TXH� DXQTXH HQ XQ FLHUWR LQVWDQWH HVWHPRV
FRQVLGHUDQGR XQ ~QLFR WLSR GH FDVRV� HO UHVWR GH WLSRV \ FDVRV UHSUHVHQWDQ FRQRFLPLHQWR
DGLFLRQDO VREUH HO GRPLQLR� TXH WDPELpQ VH DSURYHFKD HQ ORV PpWRGRV &%5�
(O UHFRQRFLPLHQWR GH LQVWDQFLDV GHO VLVWHPD GH '/� \ OD GHILQLFLyQ DGHFXDGD GH ORV FRQ�

FHSWRV� SHUPLWH TXH ORV FDVRV VH FODVLILTXHQ DXWRPiWLFDPHQWH HQ ORV GLVWLQWRV WLSRV �SRU UH�
FRQRFLPLHQWR GH LQVWDQFLDV� VHJ~Q VX HVWUXFWXUD� (Q SDUWLFXODU ORV WLSRV GH FDVRV VH GHILQHQ
VHJ~Q HO WLSR GH ORV FRPSRQHQWHV TXH ORV GHVFULEHQ� SRU HMHPSOR� VH UHFRQRFH FRPR XQ FDVR
FRQ GHVFULSFLyQ �LQVWDQFLD GHO FRQFHSWR &DVHBZLWKB'HVFULSWLRQ� D FXDOTXLHU LQGLYLGXR� LQVWDQ�
FLD GH &DVH� TXH WHQJD XQ DWULEXWR KDV�GHVFULSWLRQ� 'H IRUPD VLPLODU VH UHFRQRFHQ ORV FD�
VRV FRQ VROXFLyQ �&DVHBZLWKB6ROXWLRQ� \ ORV FDVRV FRQ UHVXOWDGR �&DVHBZLWKB5HVXOW��
$GHPiV� ORV WLSRV GH UHODFLRQHV SHUPLWHQ XQD FODVLILFDFLyQ DGLFLRQDO GH ORV FDVRV HQ IXQFLyQ
GH ORV WLSRV GH UHODFLRQHV TXH LQWHUYLHQHQ HQ VXV FRPSRQHQWHV�
3RU HMHPSOR OD GHILQLFLyQ FRQFHSWXDO VLJXLHQWH�
�GHIFRQFHSW &DVHBZLWKB*RDOV LV

��DQG &DVH ��VRPH KDV�GHVFULSWLRQ 'HVFULSWLRQBZLWKB*RDOV���

�GHIFRQFHSW 'HVFULSWLRQBZLWKB*RDOV �LV

��DQG &DVH�'HVFULSWLRQ ��DW�OHDVW � JHWV� ��DOO JHWV *RDO���

3HUPLWLUi UHFRQRFHU FRPR LQVWDQFLDV VX\DV D ORV FDVRV TXH HVWiQ GHVFULWRV D WUDYpV GH ORV
REMHWLYRV TXH VDWLVIDFH� (Q HVWH WLSR GH FDVRV UHVXOWD DGHFXDGD OD DSOLFDFLyQ GH FLHUWRV PpWR�
GRV TXH UD]RQDQ VREUH ORV REMHWLYRV FRQVHJXLGRV SRU ORV FDVRV �GHVFULWRV HQ HO &DStWXOR ���
(Q HO $SpQGLFH $ VH SXHGHQ HQFRQWUDU ODV GHILQLFLRQHV FRUUHVSRQGLHQWHV D ORV WLSRV GH

FDVR �VXEFRQFHSWRV GHILQLGRV GH &$6(� VLJXLHQWHV TXH VH EDVDQ HQ ORV WLSRV GH UHODFLRQHV TXH
DSDUHFHQ HQ VXV FRPSRQHQWHV�
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• 6HJ~Q HO WLSR GH GHVFULSFLyQ SRGHPRV GLVWLQJXLU HQWUH YDULRV WLSRV GH FDVRV� $GHPiV
GHO WLSR &DVHBZLWKB*RDOV� GLVWLQJXLPRV WDPELpQ HQWUH &DVHBZLWKB5HVWULFWLRQV�
TXH VRQ ORV FDVRV FX\D GHVFULSFLyQ LQFOX\H DOJXQD UHVWULFFLyQ �KDV�SUHFRQGLWLRQ R
OLWH�UHVWULFWLRQ�� &DVHBZLWKB&RPSRXQGB'HVFULSWLRQ� TXH VRQ ORV FDVRV FX\D
GHVFULSFLyQ WLHQH DOJXQD UHODFLyQ GH FRPSRVLFLyQ �HVSHFLDOL]DFLyQ GH FRPSRVLWLRQ��
&DVHBZLWKB7HPSRUDOB'HVFULSWLRQ TXH UHFRQRFH ORV FDVRV FX\D GHVFULSFLyQ WLHQH DO�
JXQD UHODFLyQ WHPSRUDO� \ GH IRUPD DQiORJD &DVHBZLWKB6SDWLDOB'HVFULSWLRQ \ &D�
VHBZLWKB'HVFULSWLYHB'HVFULSWLRQ� TXH UHFRQRFH ORV FDVRV FX\DV GHVFULSFLRQHV LQ�
FOX\HQ DOJXQD UHODFLyQ HVSDFLDO �VSDWLDO� R FRQ SURSLHGDGHV GHVFULSWLYDV �GHVFULS�
WLRQ�SURSHUW\�� UHVSHFWLYDPHQWH�

• ,JXDOPHQWH� VHJ~Q HO WLSR GH VROXFLyQ GLVWLQJXLPRV HQWUH
&DVHBZLWKB&RPSRXQGB6ROXWLRQ� &DVHBZLWKB7HPSRUDOB6ROXWLRQ� &DVHBZLWKB 6SD�
WLDOB6ROXWLRQ� &DVHBZLWKB'HVFULSWLYHB6ROXWLRQ� &DVHBZLWKB'HULYDWLRQDOB
6ROXWLRQ� &DVHBZLWKB7UDQVIRUPDWLRQDOB6ROXWLRQ�

/DV GHILQLFLRQHV DQWHULRUHV VH XWLOL]DQ SDUD LGHQWLILFDU WLSRV GH FDVRV DGLFLRQDOHV HQ IXQ�
FLyQ GH VX HVWUXFWXUD JHQHUDO ²VXEFRQFHSWRV GH &$6(�7<3(� 3RU HMHPSOR�

• &DVRV GHVFULSWLYRV �'HVFULSWLYHB&DVH� TXH VRQ ORV FDVRV TXH VH XWLOL]DQ SDUD GHV�
FULELU DOJR GH IRUPD HVWiWLFD HQ IXQFLyQ GH VXV FDUDFWHUtVWLFDV GHVFULSWLYDV REVHUYD�
EOHV� 6RQ FDVRV FRQ XQD GHVFULSFLyQ GH WLSR &DVHBZLWKB'HVFULSWLYHB'HVFULSWLRQ�
(VWH WLSR GH FDVRV HV HO PiV VLPSOH \ QR LPSRQH UHVWULFFLRQHV DGLFLRQDOHV D OD HVWUXF�
WXUD R DO FRQWHQLGR GH ORV FDVRV� TXH SXHGHQ WHQHU VROXFLyQ R UHVXOWDGR R QR� (VWH
WLSR GH FDVRV HV FDUDFWHUtVWLFR GH ORV VLVWHPDV &%5 GH GLDJQyVWLFR� HQ ORV TXH VH VXH�
OHQ XWLOL]DU FDVRV FRQ GHVFULSFLyQ \ FX\D VROXFLyQ HV VLPSOH R LQH[LVWHQWH�

• &DVRV HVWUXFWXUDOHV R FRPSXHVWRV �&RPSRXQGB&DVH� TXH VRQ ORV FDVRV FRQ XQD GHV�
FULSFLyQ HVWUXFWXUDO �&DVHBZLWKB&RPSRXQGB'HVFULSWLRQ��

• &DVRV GH GLVHxR �'HVLJQB&DVH� TXH VRQ ORV FDVRV HQ ORV TXH OD GHVFULSFLyQ \ OD VROX�
FLyQ FRLQFLGHQ� HV GHFLU� VRQ HO PLVPR LQGLYLGXR� (O UHVXOWDGR HV RSFLRQDO� &RPR HV�
SHFLDOL]DFLyQ GH ORV FDVRV GH GLVHxR GLVWLQJXLPRV HQWUH�

– &DVRV GH GLVHxR WHPSRUDO �7HPSRUDOB'HVLJQB&DVH� TXH VRQ FDVRV GH GLVHxR FRQ
XQD GHVFULSFLyQ �\ VROXFLyQ� WHPSRUDO �&DVHBZLWKB7HPSRUDOB'HVFULSWLRQ \ &D�
VHBZLWKB7HPSRUDOB6ROXWLRQ��

– &DVRV GH GLVHxR HVWUXFWXUDO �&RPSRXQGB'HVLJQB&DVH� TXH VRQ FDVRV GH GLVHxR FRQ
XQD GHVFULSFLyQ �\ VROXFLyQ� FRQ HVWUXFWXUD &DVHB:LWKB&RPSRXQGB'HVFULSWLRQ \
&DVHB:LWKB&RPSRXQGB6ROXWLRQ�

– &DVRV GH GLVHxR DUTXLWHFWyQLFR �$UFKLWHFWXUDOB'HVLJQB&DVH� TXH VRQ FDVRV FRQ
XQD GHVFULSFLyQ �\ VROXFLyQ� GH GLVHxR DUTXLWHFWyQLFR� /D HVWUXFWXUD \ WHUPLQRORJtD
XWLOL]DGD HQ HVWH WLSR GH FDVRV VH EDVD HQ HO WUDEDMR GH >*ULIILWK	'RPHVKHN��@
GRQGH VH KDQ LGHQWLILFDGR YDULRV WLSRV GH FDUDFWHUtVWLFDV SDUD GHVFULELU HVSDFLRV�
$OJXQDV GH HVWDV FDUDFWHUtVWLFDV VH XVDQ SDUD GHVFULELU ORV HVSDFLRV HQ Vt PLVPRV \
RWUDV SDUD GHVFULELU ODV UHODFLRQHV HQWUH ORV HVSDFLRV� /D SULPHUD FDUDFWHUtVWLFD GHV�
FULEH OD RUJDQL]DFLyQ GH ORV HVSDFLRV \ UHSUHVHQWD HO WLSR GH UHODFLyQ HQWUH ORV HVSDFLRV�
OD IXHU]D GH ODV UHODFLRQHV HQWUH HOORV �TXH PHGLUi OD LPSRUWDQFLD GH ODV UHODFLRQHV
DQWHULRUHV�� OD GLVWDQFLD \ OD RULHQWDFLyQ GH ORV HVSDFLRV UHVSHFWR DO VLWLR� (O UHVWR GH
FDUDFWHUtVWLFDV GHVFULEHQ ORV HVSDFLRV LQGLYLGXDOHV� 3RU HMHPSOR� ORV UROHV GHWHUPL�
QDQ TXLpQ XVD ORV HVSDFLRV \ SDUD TXp� H[LVWHQ ORV UROHV SULPDULR \ VHFXQGDULR SDUD GLV�
WLQJXLU TXLpQ XVD HO HVSDFLR IUHFXHQWHPHQWH \ TXLpQ GH YH] HQ FXDQGR� \ XQ URO SUR�
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SLHGDG TXH UHSUHVHQWD REMHWRV QR DQLPDGRV DVRFLDGRV FRQ ORV HVSDFLRV� /D FDUDFWH�
UtVWLFD H[WHULRU GHVFULEH OD GLVWULEXFLyQ H[WHULRU LQFOX\HQGR PDWHULDOHV \ IRUPD WULGL�
PHQVLRQDO� 3RU ~OWLPR� OD FDUDFWHUtVWLFD LQWHULRU GHVFULEH OD IXQFLyQ� PDWHULDOHV \ FD�
UDFWHUtVWLFDV GHO HVSDFLR LQWHULRU FRPR WDPDxR� OX] \ FRQIRUW WpUPLFR� /D IRUPDOL�
]DFLyQ GH HVWD WHUPLQRORJtD HQ /220 VH SXHGH FRQVXOWDU HQ HO $SpQGLFH %�

7RGRV ORV FDVRV GH GLVHxR FRPSDUWHQ ORV PpWRGRV UHFRPHQGDGRV DXQTXH YDUtDQ�
SRU HMHPSOR� HQ HO WLSR GH VLPLOLWXG TXH VH XWLOLFH� SULQFLSDOPHQWH HQ HO WLSR GH UHOD�
FLRQHV TXH VH XVDQ� (Q XQ VLVWHPD &%5 GH GLVHxR� HQ ORV TXH OD GHVFULSFLyQ \ OD VR�
OXFLyQ FRLQFLGHQ� ODV FRQVXOWDV WtSLFDV FRQVLVWLUiQ HQ GHVFULSFLRQHV SDUFLDOHV GH XQ GL�
VHxR SDUD TXH VHD FRPSOHWDGR SRU HO VLVWHPD� 3XHGHQ H[LVWLU FLHUWDV UHVWULFFLRQHV HQ�
WUH ODV FRPSRQHQWHV� GDGDV SRU HO XVXDULR� SRU HMHPSOR� UHVWULFFLRQHV GH HVWLOR R GH
IXQFLRQDOLGDG� 'H HVWD IRUPD� DGHPiV GH HVWUXFWXUD WDPELpQ VH SXHGH GHVFULELU IXQ�
FLRQDOLGDG FXDQGR ODV FRODERUDFLRQHV HQWUH ODV GLVWLQWDV FRPSRQHQWHV GH ORV FDVRV VH
OOHYHQ D FDER SDUD ORJUDU XQD FLHUWD IXQFLRQDOLGDG JOREDO�

• &DVRV GH SODQLILFDFLyQ �3ODQQLQJB&DVH� FX\D GHVFULSFLyQ LQFOX\H SUHFRQGLFLRQHV \
REMHWLYRV �&DVHBZLWKB5HVWULFWLRQV \ &DVHBZLWKB*RDOV� HV GHFLU� GHVFULEH OD VLWXD�
FLyQ GHO PXQGR QHFHVDULD DQWHV GH OOHYDU D FDER ODV DFFLRQHV GH OD VROXFLyQ� \ ORV RE�
MHWLYRV TXH VH FXPSOHQ GHVSXpV GH DSOLFDUODV� /D VROXFLyQ GH ORV FDVRV GH SODQLILFD�
FLyQ HVWi GHVFULWD SRU XQD VHFXHQFLD GH DFFLRQHV �&D�
VHBZLWKB'HULYDWLRQDOB6ROXWLRQ�� 3DUD HVWH WLSR GH FDVRV VH DVRFLD XQ FLFOR &%5
HQ HO TXH OD WDUHD GH UHFXSHUDFLyQ HVWi OLJDGD DO PpWRGR GH UHFXSHUDFLyQ SRU REMHWL�
YRV�SUHFRQGLFLRQHV \ OD DGDSWDFLyQ UHSLWH OD WUD]D GH DFFLRQHV DOPDFHQDGD HQ OD VR�
OXFLyQ� DGHFXDQGR ORV SDVRV D ORV REMHWLYRV GH OD FRQVXOWD�
(VWD DSUR[LPDFLyQ HVWi FODUDPHQWH LQIOXLGD SRU OD OLWHUDWXUD VREUH VLVWHPDV GH

SODQLILFDFLyQ >9HORVR HW DO� ��@ >0XxR] HW DO� ��@� /D YHQWDMD VXE\DFHQWH HV TXH HO WLSR
GH SUREOHPDV TXH VH SXHGHQ UHVROYHU HVWi FODUDPHQWH GHILQLGR \ H[LVWHQ FULWHULRV SDUD
GHWHUPLQDU FXiQGR XQD VROXFLyQ HV FRUUHFWD� /D GHVYHQWDMD HV OD OLPLWDFLyQ HQ OD
IOH[LELOLGDG SRUTXH VyOR VH SXHGHQ UHVROYHU SUREOHPDV TXH SXHGDQ VHU UHSUHVHQWDGRV
SRU FRPELQDFLyQ GH ORV REMHWLYRV SUHGHILQLGRV �FRPR HQ HO VLVWHPD 3$5,6 >%HUJ�
PDQQ	:LONH��@��

(VWD HVWUXFWXUDFLyQ GH ORV FDVRV HQ WLSRV HV IOH[LEOH� ORV WLSRV GH FDVRV QR VRQ GLVMXQWRV \
SXHGHQ HVWDU LQWHUUHODFLRQDGRV� (V GHFLU� VH SHUPLWH TXH XQ FDVR GH XQ WLSR VHD XQD SDUWH GH
RWUR FDVR GH RWUR WLSR� 3XHGH RFXUULU TXH XQ FDVR VH FODVLILTXH FRPR LQVWDQFLD GH YDULRV GH
HVWRV FRQFHSWRV� HV GHFLU� TXH SHUWHQH]FD D GLVWLQWRV WLSRV GH FDVRV� (VWR VXSRQGUi GLVWLQWDV
UHFRPHQGDFLRQHV� GH ODV TXH HO GLVHxDGRU SRGUi HOHJLU ODV TXH FRQVLGHUH DGHFXDGDV� $GHPiV�
FRPR UHFRPHQGDFLRQHV TXH VRQ� HO GLVHxDGRU SXHGH QR HOHJLU QLQJXQD R YDULDU DOJXQD GH
HOODV VHJ~Q VX FRQYHQLHQFLD�

4.1.4 Tipos de consultas 
8Q GLVHxDGRU SXHGH XWLOL]DU OD WHUPLQRORJtD GH &%52QWR SDUD GHILQLU FXiO HV OD HVWUXFWXUD GH
ODV FRQVXOWDV TXH VH SHUPLWHQ HQ HO VLVWHPD� /D GHILQLFLyQ GH WLSRV GH FRQVXOWDV UHVXOWD ~WLO
SDUD GHILQLU \ OLPLWDU OD HVWUXFWXUD GH ODV FRQVXOWDV TXH VH SHUPLWHQ GXUDQWH HO XVR GH OD DSOL�
FDFLyQ GLVHxDGD� DXQTXH OLPLWD OD IOH[LELOLGDG GH XVR GHO VLVWHPD�

3DUD FDGD WLSR GH FRQVXOWDV HO GLVHxDGRU GHILQH XQ VXEFRQFHSWR GHO FRQFHSWR 4XHU\�7\SH
GH &%52QWR FRQ ODV UHVWULFFLRQHV DGHFXDGDV� &XDOTXLHU FRQVXOWD IRUPXODGD DO VLVWHPD GHEH
VHU XQD LQVWDQFLD GH DOJXQR GH ORV FRQFHSWRV PiV HVSHFtILFRV GH HVWD MHUDUTXtD \� SRU WDQWR�
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PDQWHQHU VXV UHVWULFFLRQHV� (Q SDUWLFXODU� VL QR VH GHILQH QLQJXQD HVSHFLDOL]DFLyQ FXDOTXLHU
FRQVXOWD GHEH VHU LQVWDQFLD GHO FRQFHSWR 4XHU\�7\SH �TXH QR LQFOX\H UHVWULFFLRQHV��
/D FODVLILFDFLyQ GH WpUPLQRV GH ODV '/V WDPELpQ HV HO PHFDQLVPR HQ HO TXH VH EDVD OD GH�

ILQLFLyQ GH WLSRV GH FRQVXOWDV� (Q FRQFUHWR� UHVXOWD ~WLO GHILQLU ORV WLSRV GH FRQVXOWDV FRPR
HVSHFLDOL]DFLRQHV �VXEFRQFHSWRV� GH DOJXQR GH ORV WLSRV GH FDVRV� 'H HVWD IRUPD KHUHGDQ VXV
FDUDFWHUtVWLFDV \ VX HVWUXFWXUD� SHUPLWLHQGR WDPELpQ OD LQFOXVLyQ GH FDUDFWHUtVWLFDV SURSLDV�
(O XVXDULR ILQDO TXH LQWHUDFW~D FRQ HO VLVWHPD GLVHxDGR SRGUi HOHJLU HQWUH DOJXQR GH ORV WL�

SRV GH FRQVXOWDV H[LVWHQWHV �FRQFHSWRV PiV HVSHFtILFRV GH OD MHUDUTXtD GH FRQVXOWDV� \ HO VLV�
WHPD OH D\XGDUi D IRUPXODU XQ LQGLYLGXR TXH VDWLVIDJD VXV UHVWULFFLRQHV� /D RWUD SRVLELOLGDG
RIUHFLGD SRU &2/,%5, HV SHUPLWLU OD IRUPXODFLyQ GH XQD FRQVXOWD GH IRUPD OLEUH \ GHMDU TXH
HO VLVWHPD� XVDQGR HO PHFDQLVPR GH UHFRQRFLPLHQWR GH LQVWDQFLDV� FRPSUXHEH OD YDOLGH] GH OD
PLVPD UHVSHFWR D DOJXQR GH ORV WLSRV GH FRQVXOWD HVWDEOHFLGRV GXUDQWH HO GLVHxR GHO VLVWHPD�

4.2 Uso de la clasificación de DLs para integrar el 
conocimiento del dominio con CBROnto 

&RPR KHPRV GHVFULWR� QXHVWUD DUTXLWHFWXUD SDUD GLVHxDU DSOLFDFLRQHV &%5 VH EDVD HQ FRQHF�
WDU� PHGLDQWH FODVLILFDFLyQ� OD EDVH GH FRQRFLPLHQWR GHO GRPLQLR FRQ OD WHUPLQRORJtD XWLOL]DGD
SRU ORV PpWRGRV JHQpULFRV UHXWLOL]DEOHV� SDUD TXH HVWRV SXHGDQ VHU DSOLFDGRV� (Q 830/
>)HQVHO HW DO� ��D@ HVWDV FRQH[LRQHV VH FRUUHVSRQGHQ FRQ ORV OODPDGRV SXHQWHV� (Q FRQFUHWR HQ
QXHVWUD DUTXLWHFWXUD ODV FRQH[LRQHV VRQ ORV SXHQWHV PpWRGRV�GRPLQLR GH 830/�
(O XVR GH HVWRV SXHQWHV HQWUH OD EDVH GH FRQRFLPLHQWR \ ORV 360V GHILQLGRV GH IRUPD LQ�

GHSHQGLHQWH GHO GRPLQLR� HV XQR GH ORV SLODUHV GH QXHVWUD DSUR[LPDFLyQ� /D EDVH IRUPDO GH
HVWRV SXHQWHV �R DGDSWDGRUHV� HV HO PHFDQLVPR GH FODVLILFDFLyQ VHPiQWLFD GH ODV '/V \ HO XVR
GH XQD WHUPLQRORJtD HVSHFtILFD GH &%5 TXH VH XVD GH IRUPD FRQVHQVXDGD HQWUH ORV PpWRGRV \
HO GRPLQLR� $XQTXH� HQ JHQHUDO� HO SURFHVR TXH FRQHFWD HO GRPLQLR FRQ ORV PpWRGRV HV XQR
GH ORV SDVRV PiV FRVWRVRV HQ OD UHXWLOL]DFLyQ GH ELEOLRWHFDV GH PpWRGRV >3DUN HW DO� ��@� HQ
QXHVWUD DSUR[LPDFLyQ HVWH SURFHVR VH VLPSOLILFD SRUTXH DSURYHFKD OD FODVLILFDFLyQ GH ODV '/V
\ OD WHUPLQRORJtD HVSHFLDOL]DGD VREUH &%5 LQFOXLGD HQ &%52QWR� 'XUDQWH OD IDVH GH LQWHJUD�
FLyQ GH FRQRFLPLHQWR� HO GLVHxDGRU GHO VLVWHPD GHEH UHODFLRQDU PDQXDOPHQWH DOJXQRV WpUPL�
QRV GHO GRPLQLR − ORV GH OD SDUWH VXSHULRU GH OD WD[RQRPtD GH FRQRFLPLHQWR GHO GRPLQLR−
FRQ ORV WpUPLQRV &%5� (VWD DFFLyQ SHUPLWH H[SOLFDU HO GRPLQLR GHVGH OD SHUVSHFWLYD GHO &%5
\ VLUYH FRPR SXHQWH SDUD FRQHFWDU ORV 360V FRQ HO FRQRFLPLHQWR GHO GRPLQLR�

&%52QWR HV XQD RQWRORJtD JHQpULFD \ ORV WpUPLQRV GH XQD RQWRORJtD VREUH XQ GRPLQLR VH
GHILQHQ FRPR HVSHFLDOL]DFLRQHV GH VXV WpUPLQRV� (Q ORV VLVWHPDV GH '/V SDUWH GH OD VHPiQWL�
FD GH XQ WpUPLQR OD SURSRUFLRQDQ ORV WpUPLQRV SRU HQFLPD GH pO HQ OD MHUDUTXtD GH VXEVXQ�
FLyQ� HV GHFLU� ORV WpUPLQRV GH ORV TXH KHUHGD LQIRUPDFLyQ� (Q HVWH VHQWLGR OD FODVLILFDFLyQ GH
XQ WpUPLQR GHO GRPLQLR FRPR HVSHFLDOL]DFLyQ GH XQ WpUPLQR GH &%52QWR SURSRUFLRQD OD
GHILQLFLyQ GHO WpUPLQR GHO GRPLQLR GHVGH HO SXQWR GH YLVWD GHO &%5� (Q FRQFUHWR VH DPSOtD
OD VHPiQWLFD GHO WpUPLQR SDUD TXH SXHGD XWLOL]DUVH HQ XQD DSOLFDFLyQ &%5�
3RU HMHPSOR� HO GLVHxDGRU SXHGH FODVLILFDU ODV UHODFLRQHV GHO GRPLQLR EDMR DOJXQD GH ODV UH�

ODFLRQHV TXH GHWHUPLQH VX WLSR �$SDUWDGR ������ WHPSRUDO� HVSDFLDO� GHVFULSWLYD� HVWUXFWXUDO�
HWF�� R EDMR DOJXQD GH ODV UHODFLRQHV GHO OHQJXDMH GH UHSUHVHQWDFLyQ GH FDVRV VL GHILQHQ� SRU
HMHPSOR� DOJXQD GH ODV FRPSRQHQWHV GH ORV FDVRV �KDV�GHVFULSWLRQ� KDV�UHVXOW R KDV�
VROXWLRQ�� 7DPELpQ HQ OD MHUDUTXtD FRQFHSWXDO VH SXHGHQ FODVLILFDU ORV WpUPLQRV TXH UHSUH�
VHQWDQ REMHWLYRV �*RDO�� SURSLHGDGHV �3URSHUW\�� DFFLRQHV �$FWLRQ� R FRPSRQHQWHV GH ORV
FDVRV �&DVH�'HVFULSWLRQ� &DVH�6ROXWLRQ� &DVH�5HVXOW� HQWUH RWUDV�
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3DUD UHODFLRQDU QXHVWUD DSUR[LPDFLyQ EDVDGD HQ FODVLILFDFLyQ FRQ ORV WLSRV GH PDSSLQJV
GHVFULWRV HQ HO &DStWXOR � �$SDUWDGR ������� GLUHPRV TXH SRGUtD VHU FRQVLGHUDGD FRPR XQD
DSUR[LPDFLyQ PL[WD TXH FDH HQWUH HO WLSR GH PDSSLQJ LPSOtFLWR \ HO GHFODUDWLYR� (Q UHODFLyQ FRQ HO
WLSR LPSOtFLWR QXHVWUD DSUR[LPDFLyQ FRPSDUWH VX VLPSOLFLGDG FRQFHSWXDO� (Q FLHUWR PRGR� VH
EDVD HQ HVSHFLDOL]DU OD WHUPLQRORJtD &%5 XVDGD SRU ORV 360V� R JHQHUDOL]DU ODV GHILQLFLRQHV
GHO GRPLQLR \D TXH XVDPRV FODVLILFDFLyQ� SDUD KDFHU TXH ODV GHILQLFLRQHV GH ORV WpUPLQRV GHO
GRPLQLR VDWLVIDJDQ ORV UHTXLVLWRV GH ORV PpWRGRV� HQ SDUWLFXODU� HO YRFDEXODULR XWLOL]DGR SRU
ORV PLVPRV� (Q QXHVWUD FRQVLGHUDFLyQ GLFRWyPLFD GH PRGHOR GH FRQRFLPLHQWR \ PpWRGR GH
UHVROXFLyQ� DGDSWDPRV HO PRGHOR GH FRQRFLPLHQWR SDUD TXH VDWLVIDJD ODV QHFHVLGDGHV GHO
PpWRGR� \ QR HO PpWRGR SDUD TXH KDJD UHIHUHQFLD D ORV WpUPLQRV GHO PRGHOR GHO GRPLQLR�
5HVSHFWR D OD UHODFLyQ FRQ ORV PDSSLQJV GHFODUDWLYRV FRPSDUWLPRV OD QDWXUDOH]D GHVFULSWLYD

GH ODV FRQYHUVLRQHV HQWUH HQWLGDGHV GH ODV FRPSRQHQWHV� 1XHVWUDV UHODFLRQHV GH PDSSLQJ WDP�
ELpQ VRQ HVSHFLILFDFLRQHV H[SOtFLWDV GH OD FRQYHUVLyQ HQWUH ORV WpUPLQRV GHO GRPLQLR \ ORV GHO
PpWRGR� OR TXH SHUPLWH PD\RU FODULGDG HQ ODV GHVFULSFLRQHV GHO GLVHxDGRU� /D GLIHUHQFLD IXQ�
GDPHQWDO HV TXH HQ QXHVWUR FDVR QR VH GHILQHQ D SULRUL GLVWLQWDV FRQYHUVLRQHV TXH SXHGHQ
OOHYDUVH D FDER SDUD WUDGXFLU REMHWRV HQWUH HO PRGHOR GH FRQRFLPLHQWR \ HO PpWRGR� QL XWLOL�
]DPRV XQ LQWpUSUHWH DGLFLRQDO SDUD DQDOL]DU ODV GHFODUDFLRQHV GH ODV UHODFLRQHV� (Q QXHVWUR
VLVWHPD SRGHPRV FRQVLGHUDU� HQ FLHUWR PRGR� TXH HO FODVLILFDGRU DXWRPiWLFR GHO VLVWHPD GH
'/ IXQFLRQD FRPR LQWpUSUHWH� \D TXH VyOR VH FODVLILFDQ PDQXDOPHQWH ORV WpUPLQRV GHO QLYHO
VXSHULRU� \ ORV PHFDQLVPRV GH FODVLILFDFLyQ VHPiQWLFD \ KHUHQFLD� SURSRUFLRQDQ ODV HQWUDGDV
DO PpWRGR HQ WLHPSR GH HMHFXFLyQ� &RQ HVWH SXQWR GH YLVWD VH FRPSDUWH OD YHQWDMD GH TXH OD
LPSOHPHQWDFLyQ GHO LQWpUSUHWH HV JHQpULFD \ UHXWLOL]DEOH SDUD RWUDV DSOLFDFLRQHV� \D TXH QRV
EDVDPRV HQ PHFDQLVPRV WRWDOPHQWH JHQpULFRV�

4.2.1 Ejemplo de integración de conocimiento 
'HELGR D VX VLPSOLFLGDG� HO HMHPSOR GH OD DJHQFLD GH YLDMHV QR RIUHFH PXFKDV DOWHUQDWLYDV HQ
FXDQWR D OD LQWHJUDFLyQ GHO FRQRFLPLHQWR� /DV UHODFLRQHV GHO GRPLQLR −WLSR� WUDQVSRUWH� GXUD�
FLyQ� HVWDFLyQ� SUHFLR� GHVWLQR− VHUtD DSURSLDGR FODVLILFDUODV EDMR OD UHODFLyQ GHVFULS�
WLRQBSURSHUW\� SDUD LQGLFDU TXH FRPSDUWHQ HO SDSHO GH VHU SURSLHGDGHV GHVFULSWLYDV�
8Q HMHPSOR PiV LQWHUHVDQWH VH PXHVWUD HQ OD )LJXUD ����� 'LVSRQHPRV GH WHUPLQRORJtD

JHQpULFD �RQWROyJLFD� UHODWLYD D OD UHSUHVHQWDFLyQ GH EORTXHV ItVLFRV \ VX VLWXDFLyQ HVSDFLDO
GHQWUR GH FDMDV R FRQWHQHGRUHV� $SURYHFKDQGR HVWD WHUPLQRORJtD� TXHUHPRV GLVHxDU XQD
DSOLFDFLyQ &%5 VHQFLOOD HQ OD TXH ORV FDVRV UHSUHVHQWDQ VHFXHQFLDV GH SODQLILFDFLyQ GH
DFFLRQHV SDUD FRORFDU ODV SLH]DV GH XQ DOPDFpQ HQ FLHUWRV FRQWHQHGRUHV� 6DEHPRV TXH HQ HO
DOPDFpQ KD\ YDULDV SLH]DV R EORTXHV� D ODV TXH OODPDUHPRV $� %� &� ��� \ GRV WLSRV GH
FRQWHQHGRUHV TXH YDUtDQ HQ OD FDSDFLGDG� \ D ORV TXH OODPDUHPRV %R[� \ %R[�� (VWH
FRQRFLPLHQWR HV HVSHFtILFR GH OD DSOLFDFLyQ FRQFUHWD SRU OR TXH� GXUDQWH OD IDVH GH PRGHODGR
GHO GRPLQLR� KDEUi TXH LGHQWLILFDU \ IRUPDOL]DU ODV GHILQLFLRQHV FRQFHSWXDOHV
FRUUHVSRQGLHQWHV KDFLHQGR XVR GH OD WHUPLQRORJtD GLVSRQLEOH� (O PHFDQLVPR GH FODVLILFDFLyQ
D\XGD HQ OD GHILQLFLyQ GH ORV QXHYRV FRQFHSWRV SRU HVSHFLDOL]DFLyQ \ KHUHQFLD GH
FDUDFWHUtVWLFDV� 0HGLDQWH ORV LQGLYLGXRV VH UHSUHVHQWDQ ODV LQVWDQFLDV R XVRV FRQFUHWRV GH ODV
SLH]DV \ ORV FRQWHQHGRUHV HQ ORV FDVRV�
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(Q OD GHVFULSFLyQ GH ORV FDVRV VH LQGLFDUi OD VLWXDFLyQ LQLFLDO GH ODV SLH]DV \ OD GHVFULSFLyQ
GH OD VLWXDFLyQ TXH TXLHUR REWHQHU \ HQ OD VROXFLyQ VH LQGLFDUi OD VHFXHQFLD GH PRYLPLHQWRV
GH SLH]DV KDVWD OOHJDU D OD VLWXDFLyQ SHGLGD� 6XSRQHPRV XQD UHSUHVHQWDFLyQ GH FDVRV EDVDGD
HQ HO WLSR GH FDVRV GH SODQLILFDFLyQ \� FRPR SDUWH GHO PRGHOR GHO GRPLQLR� DxDGLPRV
REMHWLYRV EiVLFRV� TXH VH GHILQHQ FRPR VXEFRQFHSWRV GH *RDO� 3RU HMHPSOR� HO REMHWLYR
$LQ%R[� VHUi VDWLVIHFKR SRU XQD VLWXDFLyQ HQ OD TXH XQD SLH]D GHO WLSR $ HVWp HQ HO
FRQWHQHGRU %R[�� /RV FRQFHSWRV VH GHILQHQ GH WDO IRUPD TXH HO VLVWHPD UHFRQRFH OD
SHUWHQHQFLD D ORV PLVPRV VHJ~Q ORV PRYLPLHQWRV UHDOL]DGRV HQ OD VROXFLyQ GHO FDVR� /D
LQFOXVLyQ GH HVWRV REMHWLYRV HV RSFLRQDO \ GHSHQGH GH ORV PpWRGRV TXH VH XWLOLFHQ SDUD
UD]RQDU FRQ HO FRQRFLPLHQWR� (O WLSR GH FDVRV GH SODQLILFDFLyQ� \ ORV SURSLRV PpWRGRV D
WUDYpV GH ORV UHTXLVLWRV� VXJLHUHQ HVWH WLSR GH DGTXLVLFLyQ GH FRQRFLPLHQWR GHO GRPLQLR�
$GHPiV HO LQGLYLGXR TXH UHSUHVHQWD OD DFFLyQ GH PRYHU XQD SLH]D VHUi UHFRQRFLGR
DXWRPiWLFDPHQWH FRPR XQD LQVWDQFLD GHO FRQFHSWR $FWLRQ GH &%52QWR� SRU OD SRVLFLyQ TXH
RFXSD HQ OD HVWUXFWXUD GH UHSUHVHQWDFLyQ GHO FDVR� TXH GHWHUPLQD HO SDSHO TXH MXHJD�
2WUR DVSHFWR LPSRUWDQWH� TXH TXHUHPRV LOXVWUDU FRQ HVWH HMHPSOR� HV OD LQWHJUDFLyQ R

FODVLILFDFLyQ GH ODV UHODFLRQHV GHO GRPLQLR EDMR ODV UHODFLRQHV GH &%52QWR� 3RU HMHPSOR� ORV
PpWRGRV ´VDEHQµ FyPR UD]RQDU FRQ OD UHODFLyQ GH &%52QWR KDV�SDUW FRQ OD VHPiQWLFD
DGHFXDGD �FRQWHQHGRU�FRQWHQLGR� SHUR QR FRQRFHQ OD UHODFLyQ GHO GRPLQLR KDV�LWHP �FRQ HO
PLVPR VLJQLILFDGR�� 3RU HVWR� HO GLVHxDGRU UHDOL]DUi XQ SDVR GH LQWHJUDFLyQ PDQXDO HQ HO TXH
OD UHODFLyQ KDV�LWHP VH FODVLILFD EDMR KDV�SDUW �SRU OR TXH VH LQWHUSUHWD FRPR UHODFLyQ
HVWUXFWXUDO�� $XQTXH QR DSDUHFHQ HQ OD ILJXUD� HO UHVWR GH UHODFLRQHV GHO GRPLQLR� FRPR
ZHLJKW� KDV�ORFDWLRQ� ZHLJKW�RI�LWHPV R FDSDFLW\�LQ�NLORV SRGUtDQ VHU FODVLILFDGDV
FRPR UHODFLRQHV GHVFULSWLYDV� HV GHFLU� EDMR OD UHODFLyQ GHVFULSWLRQ�SURSHUW\�

Has-solution

C ase-Solution

6RO�

C ase

Solution-Entity

inBox2

G ets

Has-sequence-step

B1

O ver

Step-number 2

To X2

G oal

Has-sequence-step

Do-action

A1

O ver

Move

Step-number
1

To X1

Be
fo

re A fte r
A ction

Physical-Object

Do-action

�GHIFRQFHSW 3K\VLFDO�2EMHFW �LV�SULPLWLYH

��DQG ��H[DFWO\ � KDV�ORFDWLRQ� ��H[DFWO\ � ZHLJKW���

�GHIFRQFHSW 3K\VLFDO�&RQWDLQHU �LV�SULPLWLYH

��DQG 3K\VLFDO�2EMHFW ��H[DFWO\ � FDSDFLW\�LQ�NLORV�

��H[DFWO\ � ZHLJKW�RI�LWHPV���

�GHIFRQFHSW (PSW\�&RQWDLQHU �LV

��DQG 3K\VLFDO�&RQWDLQHU ��H[DFWO\ � KDV�LWHP���

�GHIFRQFHSW )XOO�&RQWDLQHU �LV ��DQG 3K\VLFDO�&RQWDLQHU

��VDPH�DV ZHLJKW�RI�LWHPV FDSDFLW\�LQ�NLORV���

�GHIFRQFHSW 7\SH$ �LV�SULPLWLYH 3K\VLFDO�2EMHFW�

�GHIFRQFHSW 7\SH% �LV�SULPLWLYH 3K\VLFDO�2EMHFW�

�GHIFRQFHSW 7\SH& �LV�SULPLWLYH 3K\VLFDO�2EMHFW�

�GHIFRQFHSW %R[� �LV�SULPLWLYH 3K\VLFDO� &RQWDLQHU�

�GHIFRQFHSW %R[� �LV�SULPLWLYH 3K\VLFDO� &RQWDLQHU�

�GHIUHODWLRQ KDV�ORFDWLRQ �GRPDLQ 3K\VLFDO�2EMHFW�

�GHIUHODWLRQ ZHLJKW �GRPDLQ 3K\VLFDO�2EMHFW �UDQJH 1XPEHU�

�GHIUHODWLRQ KDV�LWHP �GRPDLQ 3K\VLFDO�&RQWDLQHU �UDQJH 3K\VLFDO�2EMHFW�

�GHIUHODWLRQ FDSDFLW\�LQ�NLORV �GRPDLQ 3K\VLFDO�&RQWDLQHU �UDQJH 1XPEHU�

�GHIUHODWLRQ ZHLJKW�RI�LWHPV �LV ��VDWLVILHV �¢FRQWDLQHU ¢ZHLJKW�

�VXP �ZHLJKW �KDV�LWHP ¢FRQWDLQHU�� ¢ZHLJKW��

�GRPDLQ 3K\VLFDO�&RQWDLQHU �UDQJH 1XPEHU�

Has-item

Has-item

temporal
DESCRIPTION-RELATION

com position

CBROnto-Relation

before
after

during

part_of

has_item

has_part

«

 

 

inBox1

Has-description

C ase-
D escription

B inB ox1 A inB ox1

B inB ox2

A inB ox2

Figura 4-16. Ejemplo de integración por clasificación 



&DStWXOR �� &%52QWR� XQD RQWRORJtD SDUD &%5

� ��� �

(VWH WLSR GH LQWHJUDFLyQ VH UHDOL]D WDQWR HQ ORV FRQFHSWRV FRPR HQ ODV UHODFLRQHV DXQTXH
VyOR HQ ORV SULPHURV QLYHOHV GH ODV MHUDUTXtDV \D TXH DSURYHFKDPRV OD FODVLILFDFLyQ DXWRPiWLFD
\ OD KHUHQFLD SDUD SURSDJDU OD LQWHJUDFLyQ D ORV QLYHOHV LQIHULRUHV�
(Q HO FDVR GH ODV VHFXHQFLDV GH PRYLPLHQWRV QR HV QHFHVDULD OD LQWHJUDFLyQ� \D TXH HQ HO

GRPLQLR QR VH KDQ GHILQLGR UHODFLRQHV WHPSRUDOHV \ &%52QWR DXWRPiWLFDPHQWH LQILHUH ODV
UHODFLRQHV EHIRUH \ DIWHU HQWUH ORV GLVWLQWRV SDVRV GH VHFXHQFLD GH OD VROXFLyQ �XWLOL]DQGR HO
YDORU GHO DWULEXWR VWHS�QXPEHU GH FDGD SDVR GH VHFXHQFLD�� (O SURFHVR GH LQWHJUDFLyQ VHUtD
QHFHVDULR VL HQ HO GRPLQLR H[LVWLHUD� SRU HMHPSOR� XQD UHODFLyQ OODPDGD ´SUHYLRXVµ� eVWD WHQGUtD
TXH VHU FODVLILFDGD EDMR OD UHODFLyQ EHIRUH SDUD SRVLELOLWDU HO UD]RQDPLHQWR�

5. La estructura de la base de casos 
8QD YH] TXH VH KD GHFLGLGR OD HVWUXFWXUD \ HO FRQWHQLGR GH ORV FDVRV FRPR HQWLGDGHV LQGLYL�
GXDOHV� TXHGD WUDWDU HO WHPD GH OD RUJDQL]DFLyQ GHO FRQMXQWR R EDVH GH FDVRV GH IRUPD TXH VH
IDFLOLWH HO DFFHVR D ORV PLVPRV� &RPR KHPRV GHVFULWR HQ HO &DStWXOR �� pVWH HV HO SUREOHPD GH
OD LQGH[DFLyQ GH OD EDVH GH FDVRV TXH FRQOOHYD OD DVLJQDFLyQ GH tQGLFHV HQ ORV FDVRV \ OD RUJD�
QL]DFLyQ GH GLFKRV tQGLFHV HQ DOJXQD HVWUXFWXUD TXH SHUPLWD TXH ORV FDVRV VLPLODUHV VH UHFXSH�
UHQ HILFLHQWHPHQWH�
([LVWH XQD UHODFLyQ PX\ HVWUHFKD HQWUH OD HVWUXFWXUD GH RUJDQL]DFLyQ GH OD EDVH GH FDVRV \

ORV PpWRGRV GH UHFXSHUDFLyQ GHILQLGRV VREUH HOOD� 3DUD XQD FLHUWD PHGLGD GH VLPLOLWXG KDEUi
TXH FRQVLGHUDU FXiO HV OD RUJDQL]DFLyQ GH OD EDVH GH FDVRV PiV DGHFXDGD \ TXH SHUPLWD GHILQLU
VREUH HOOD XQ DOJRULWPR GH UHFXSHUDFLyQ HILFLHQWH TXH REWHQJD UHVXOWDGRV SUHFLVRV� (Q XQD
DSUR[LPDFLyQ FRPR OD QXHVWUD� VH VXSRQH TXH OD DVLJQDFLyQ GH tQGLFHV HQ ORV FDVRV VH UHDOL]D
HQ XQ SURFHVR SUHYLR GH DQiOLVLV GHO GRPLQLR GH DSOLFDFLyQ SDUD GHWHUPLQDU ODV FDUDFWHUtVWLFDV
GH ORV FDVRV TXH VH UHODFLRQDQ FRQ HO PRGR HQ HO TXH VH XVDUiQ ORV PLVPRV� 8QD LGHD VXE\D�
FHQWH D QXHVWUR HQIRTXH HV OD SRVLELOLGDG GHO XVR GH tQGLFHV FRQ HVWUXFWXUDV FRPSOHMDV TXH
IDFLOLWDQ OD LQGH[DFLyQ GH FDVRV FRQ HVWUXFWXUDV FRPSOHMDV >0DUWLQ��@�

'H ODV RSFLRQHV TXH KHPRV FRQVLGHUDGR� OD SULPHUD VXSRQH WHQHU HQ FXHQWD WRGDV ODV FD�
UDFWHUtVWLFDV TXH GHVFULEHQ D ORV FDVRV TXH HVWiQ LQPHUVRV HQ XQD UHG WD[RQyPLFD GH FRQRFL�
PLHQWR JHQHUDO VREUH HO GRPLQLR� $XQTXH VLPSOH� HVWD RSFLyQ HV DGHFXDGD HQ XQ HVTXHPD GH
UHSUHVHQWDFLyQ IRUPDO FRPR HO TXH SODQWHDPRV \ VXSRQH TXH QR VH VHOHFFLRQDQ FDUDFWHUtVWLFDV
R tQGLFHV HVSHFtILFRV VLQR TXH VH XWLOL]DUi WRGR HO FRQRFLPLHQWR RIUHFLGR SRU ORV FDVRV \D TXH
HO SURFHVR GH DQiOLVLV GHO GRPLQLR \ GH ORV FDVRV VH KD UHDOL]DGR SUHYLDPHQWH� (VWD RSFLyQ
SHUPLWH PD\RU OLEHUWDG DO IRUPXODU ODV FRQVXOWDV�
8QD VHJXQGD RSFLyQ FRQVLVWH HQ GHILQLU FRPR tQGLFHV XQ VXEFRQMXQWR GH OD WHUPLQRORJtD

TXH SDUWLFLSD HQ OD UHSUHVHQWDFLyQ GH ORV FDVRV� (O FRQMXQWR GH WpUPLQRV �FRQFHSWRV \ UHOD�
FLRQHV� tQGLFHV HVWDUi ILMDGR SRU HO GLVHxDGRU GHO VLVWHPD &%5� &%52QWR LQFOX\H WpUPLQRV�
FRQFHSWRV \ UHODFLRQHV� SDUD PDUFDU FXiOHV GH ODV FDUDFWHUtVWLFDV TXH GHVFULEHQ HO SUREOHPD
DERUGDGR SRU XQ FDVR YDQ D DFWXDU FRPR tQGLFHV SDUD ORV FDVRV� HV GHFLU� FRPR FDUDFWHUtVWLFDV
SUHGLFWLYDV GH OD XWLOLGDG GH ORV FDVRV \ D WUDYpV GH ODV FXiOHV YD D VHU SRVLEOH ORFDOL]DU ORV
FDVRV UHOHYDQWHV SDUD XQD FRQVXOWD GDGD� (O GLVHxDGRU SXHGH XWLOL]DU ORV WpUPLQRV GHO PRGHOR
GHO GRPLQLR ²FRQFHSWRV \ UHODFLRQHV� \ PDUFDUORV FRQ OD WHUPLQRORJtD GH &%52QWR TXH
SHUPLWH YDULDU VX UHOHYDQFLD� R GHILQLU QXHYRV FRQFHSWRV tQGLFHV TXH SHUPLWHQ RUJDQL]DU ORV FDVRV
\ TXH FRPSOHWDUiQ HO PRGHOR GHO GRPLQLR LQLFLDO SHUPLWLHQGR XQD FODVLILFDFLyQ PiV DGHFXDGD
GH ORV LQGLYLGXRV SDUD ORV REMHWLYRV GH OD DSOLFDFLyQ�
(O $SDUWDGR ��� GHVFULEH DOJXQRV DVSHFWRV UHODWLYRV D OD RUJDQL]DFLyQ GH ORV FDVRV� (O

$SDUWDGR ��� UHYLVD ORV WpUPLQRV GH &%52QWR TXH SXHGHQ VHU XWLOL]DGRV SDUD YDULDU OD UHOH�
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YDQFLD� HV GHFLU� SDUD PDUFDU HO SDSHO LQGH[DGRU� GH ORV WpUPLQRV GHO GRPLQLR� 3RU ~OWLPR� HO
$SDUWDGR ��� GHVFULEH HO $QiOLVLV )RUPDO GH &RQFHSWRV� XQD WpFQLFD LQGXFWLYD TXH KHPRV
XWLOL]DGR SDUD H[WUDHU FRQRFLPLHQWR VREUH OD HVWUXFWXUD GH XQ FRQMXQWR GH FDVRV�

5.1 Organización de los casos 
8QD YH] LGHQWLILFDGRV ORV tQGLFHV GH ORV FDVRV� pVWRV SXHGHQ RUJDQL]DUVH GH PDQHUD TXH HO
SURFHVR GH ORFDOL]DFLyQ GH FDVRV VLPLODUHV VH RSWLPLFH� DXQTXH HVWD RUJDQL]DFLyQ QR HV REOL�
JDWRULD� /DV RUJDQL]DFLRQHV FOiVLFDV XWLOL]DQ HVWUXFWXUDV SUHFRPSXWDGDV FRPR iUEROHV GH tQGL�
FHV R GH GHFLVLyQ >$OWKRII HW DO� ��@ R UHGHV GLVFULPLQDQWHV >.RORGQHU��@� $XQTXH VHUtD ~WLO
KDFHU XQ HVWXGLR DO UHVSHFWR� HQ HVWD WHVLV QR KHPRV DERUGDGR ODV HVWUXFWXUDV FOiVLFDV GH RU�
JDQL]DFLyQ GH FDVRV� VLQR TXH KHPRV DSURYHFKDGR HO KHFKR GH TXH GLVSRQHPRV GH XQ PRGH�
OR H[SOtFLWR GH FRQRFLPLHQWR JHQHUDO VREUH HO GRPLQLR \ FDVRV GHILQLGRV XVDQGR WHUPLQRORJtD
GH GLFKR PRGHOR� (VWR KDFH TXH OD SURSLD WD[RQRPtD GH FRQRFLPLHQWR GHO GRPLQLR TXH SXH�
GD FRQVLGHUDUVH XQD HVWUXFWXUD GHQWUR GH OD FXiO VH RUJDQL]DQ ORV FDVRV GH IRUPD QDWXUDO VH�
J~Q ORV WpUPLQRV TXH ORV GHVFULEHQ�

$XQTXH HVWD DOWHUQDWLYD HV DGHFXDGD� KD\ TXH WHQHU HQ FXHQWD TXH� REYLDPHQWH� HVWD HV�
WUXFWXUD QR HVWi RSWLPL]DGD SDUD XQ PpWRGR GH UHFXSHUDFLyQ FRQFUHWR� QL HV XQD HVWUXFWXUD
GH tQGLFHV SDUD H[SOLFLWDU XQD PHGLGD GH VLPLOLWXG FRQFUHWD >3RUWHU��@� $GHPiV� DXQTXH OD
HVWUXFWXUD GHO GRPLQLR HQ Vt PLVPD RUJDQL]D D ORV LQGLYLGXRV TXH GHVFULEHQ D ORV FDVRV� UH�
FXUVLYDPHQWH HQ HO JUDIR GH UHSUHVHQWDFLyQ� QR SRGHPRV VXSRQHU TXH RUJDQL]D D ORV SURSLRV
LQGLYLGXRV TXH UHSUHVHQWDQ D ORV FDVRV� HV GHFLU� D ODV LQVWDQFLDV GH &$6( �YHU )LJXUD ������ &RPR \D
KHPRV FRPHQWDGR� HO GLVHxDGRU SXHGH FRPSOHWDU HO PRGHOR GHO GRPLQLR LQLFLDO GHILQLHQGR
QXHYRV FRQFHSWRV tQGLFHV TXH RUJDQL]DUiQ OD EDVH GH FDVRV� HV GHFLU� TXH FODVLILFDQ ODV LQVWDQ�
FLDV GH &$6( VHJ~Q ORV REMHWLYRV GH OD DSOLFDFLyQ� (Q OD )LJXUD ���� ORV LQGLYLGXRV 9�� 9��
9�� 9�� 9� \ 9� VRQ ODV LQVWDQFLDV GH &$6( TXH FRPSRQHQ OD EDVH GH FDVRV� 6LQ HPEDUJR VH
REVHUYD TXH� DXQTXH OD HVWUXFWXUD GHO GRPLQLR RUJDQL]D D ORV LQGLYLGXRV TXH GHVFULEHQ D ORV
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FDVRV� SRU HMHPSOR� DO LQGLYLGXR 9DQFRXYHU TXH UHSUHVHQWD HO GHVWLQR GHO YLDMH 9�� QR RUJDQL�
]D GLUHFWDPHQWH D ORV LQGLYLGXRV 9L TXH UHSUHVHQWDQ ORV FDVRV HQ Vt PLVPRV� /RV LQGLYLGXRV
9L VRQ LQVWDQFLDV GH &$6( SHUR VREUH HOODV QR H[LVWH QLQJXQD RUJDQL]DFLyQ� (O GLVHxDGRU SXH�
GH GHILQLU FRQFHSWRV tQGLFHV SDUD RUJDQL]DU HO FRQMXQWR GH FDVRV� \ DSURYHFKDU HO UHFRQRFL�
PLHQWR GH LQVWDQFLDV GHO VLVWHPD GH '/ SDUD TXH FDGD LQGLYLGXR FDVR VH FODVLILTXH HQ WRUQR D
VXV tQGLFHV �\D TXH HVWRV VRQ FRQFHSWRV GHILQLGRV −YHU &DStWXOR ��� (Q HO HMHPSOR HO GLVHxD�
GRU SRGUtD GHILQLU PDQXDOPHQWH FRQFHSWRV tQGLFHV TXH LQYROXFUHQ GLVWLQWDV FDUDFWHUtVWLFDV \
XWLOL]DQGR GLVWLQWRV QLYHOHV GH DEVWUDFFLyQ FRPR ORV TXH VH PXHVWUDQ HQ OD )LJXUD �����
3DUD VROYHQWDU HO SRVLEOH SUREOHPD GH SpUGLGD GH JHQHUDOLGDG� VH SXHGHQ GHILQLU FRQMXQ�

WRV GH tQGLFHV GLVWLQWRV TXH D\XGHQ D HQFRQWUDU HO FDVR HQ FRQWH[WRV GLVWLQWRV� 'H HVWD IRUPD�
XQ PLVPR FDVR SXHGH VHU LQGH[DGR SRU YDULRV FRQMXQWRV GH tQGLFHV TXH VH UHODFLRQDQ FRQ
GLVWLQWDV DOWHUQDWLYDV GH XVR GH ORV FDVRV� 'XUDQWH XQ SURFHVR GH UHFXSHUDFLyQ HO XVXDULR ILQDO
SRGUi LQGLFDU FXiO HV HO FRQWH[WR DFWXDO GH XVR GHO FDVR HOLJLHQGR HQWUH ORV TXH VH KDQ LGHQWL�
ILFDGR HQ OD IDVH GH GLVHxR� (VWR HVWi UHODFLRQDGR� SRU HMHPSOR� FRQ OD GHILQLFLyQ GH SHUVSHFWL�
YDV GHO OHQJXDMH 1RRV >$UFRV��@ TXH VRQ H[SUHVDGDV PHGLDQWH WpUPLQRV GH FDUDFWHUtVWLFDV� /DV
SHUVSHFWLYDV VH LQWHUSUHWDQ FRPR SDWURQHV VLQWiFWLFRV TXH SHUPLWHQ OD FRQVWUXFFLyQ GH GHV�
FULSFLRQHV SDUFLDOHV GH XQ SUREOHPD DFWXDO TXH LQFOX\HQ VROR FLHUWRV DVSHFWRV UHOHYDQWHV�
$XQTXH OD GHILQLFLyQ PDQXDO GH HVWRV FRQFHSWRV tQGLFHV SDUD RUJDQL]DU ORV FDVRV HQULTXH�

FH HO FRQRFLPLHQWR GHO GRPLQLR� SXHGH UHVXOWDU XQ SURFHVR HQJRUURVR SDUD HO GLVHxDGRU GH OD
DSOLFDFLyQ� SRU OR TXH VH SXHGH RSWDU SRU HO XVR GH OD HVWUXFWXUD LQLFLDO \ PpWRGRV GH UHFXSH�
UDFLyQ TXH QR UHTXLHUDQ HVWUXFWXUDV GH RUJDQL]DFLyQ SURIXQGDV GH OD EDVH GH FDVRV� /D RWUD
RSFLyQ TXH KHPRV XWLOL]DGR FRQVLVWH HQ SURFHVDU ODV GHVFULSFLRQHV GH ORV FDVRV SDUD H[WUDHU
LQIRUPDFLyQ GH PRGR LQGXFWLYR� $XQTXH HQ OD OLWHUDWXUD H[LVWHQ PXFKDV DSUR[LPDFLRQHV TXH
WLHQHQ FDELGD HQ QXHVWUR HVTXHPD� ~QLFDPHQWH KHPRV HVWXGLDGR HO $QiOLVLV )RUPDO GH &RQ�
FHSWRV �$)&�� (VWD WpFQLFD VH GHVFULEH HQ HO $SDUWDGR ��� \ VH DSOLFD SDUD H[WUDHU SDWURQHV GH
FRDSDULFLyQ GH FDUDFWHUtVWLFDV TXH SHUPLWHQ DJUXSDU \ RUJDQL]DU ORV FDVRV�

5.2 Términos de indexación de CBROnto 
&%52QWR LQFOX\H FLHUWRV FRQFHSWRV \ UHODFLRQHV XWLOL]DGRV TXH SHUPLWHQ PDUFDU FXiOHV GH ODV
FDUDFWHUtVWLFDV SUHGLFHQ OD XWLOLGDG GH ORV FDVRV� (O XVR GH HVWD WHUPLQRORJtD VH EDVD HQ FODVLIL�
FDU ORV WpUPLQRV HOHJLGRV FRPR tQGLFHV UHVSHFWR D ORV WpUPLQRV GH LQGH[DFLyQ GH &%52QWR�
(VWH SURFHVR VH OOHYD D FDER FRPR SDUWH GH OD IDVH GH LQWHJUDFLyQ GHO FRQRFLPLHQWR GHO GR�
PLQLR FRQ OD WHUPLQRORJtD &%5� \ SHUPLWH DSURYHFKDU OD FODVLILFDFLyQ MHUiUTXLFD GH ORV WpUPL�
QRV SDUD FODVLILFDU ~QLFDPHQWH ORV FRQFHSWRV PiV JHQpULFRV GH ODV WD[RQRPtDV�

Figura 4-18. Conceptos de indexación definidos 
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(Q &%52QWR VXSRQHPRV TXH OD HOHFFLyQ GH ODV FDUDFWHUtVWLFDV TXH SUHGLFHQ OD XWLOLGDG GH
ORV FDVRV HV XQ SURFHVR H[WHUQR TXH OOHYDUi D FDER HO GLVHxDGRU GH XQ VLVWHPD &%5� 8QD YH]
HOHJLGDV� HVWDV FDUDFWHUtVWLFDV SXHGHQ VHU FODVLILFDGDV EDMR ORV WpUPLQRV GH LQGH[DFLyQ GH
&%52QWR� 5HDOPHQWH HO XVR GH WpUPLQRV GH LQGH[DFLyQ WDPELpQ VHUtD DGHFXDGR VL VH XVD
DOJXQD WpFQLFD DXWRPiWLFD GH VHOHFFLyQ GH tQGLFHV EDVDGD� SRU HMHPSOR� HQ HO DQiOLVLV LQGXFWL�
YR GH OD EDVH GH FDVRV TXH SHUPLWD SUHGHFLU OD XWLOLGDG GH ODV GLVWLQWDV FDUDFWHUtVWLFDV GHVFULS�
WLYDV GH ORV FDVRV�
3RGHPRV LQGH[DU UHVSHFWR GH DOJXQD GH ODV UHODFLRQHV XVDGDV SDUD UHSUHVHQWDU FDVRV DSUR�

YHFKDQGR OD FODVLILFDFLyQ GH UHODFLRQHV� $GHPiV GH ODV UHODFLRQHV GH &%52QWR TXH LQGH[DQ
ODV UHODFLRQHV GHO GRPLQLR VHJ~Q VX VLJQLILFDGR� H[LVWHQ WDPELpQ WUHV UHODFLRQHV GH LQGH[DFLyQ
JHQHUDOHV YHU\�UHOHYDQW�UHODWLRQ� UHOHYDQW�UHODWLRQ� LQIRUPDWLYH�UHODWLRQ TXH VH
XWLOL]DQ SDUD PDUFDU HO QLYHO GH LPSRUWDQFLD GH XQD UHODFLyQ GH FXDOTXLHU WLSR� &XDQGR VH
PLGH OD UHOHYDQFLD GH XQ FDVR UHVSHFWR D XQD FLHUWD VLWXDFLyQ WHQGUiQ PiV SHVR ODV UHODFLRQHV
GHO WLSR FRQ UHOHYDQFLD PD\RU \ QR VH WHQGUiQ HQ FXHQWD ODV UHODFLRQHV LQIRUPDWLYDV�
(Q HO VLJXLHQWH DSDUWDGR VH GHVFULEH HO OHQJXDMH TXH GHILQH &%52QWR SDUD LQGLFDU TXp WL�

SR GH UHODFLRQHV �DWULEXWRV� VH XVDUiQ FRPR tQGLFHV� HV GHFLU� HQ EDVH D TXp WLSR GH DWULEXWRV
VH HVWDEOHFH OD VLPLOLWXG HQWUH ORV FDVRV�

5.2.1 Tipos de índices en CBROnto 
(Q &%52QWR ORV WLSRV GH tQGLFH GHILQHQ GLVWLQWDV IRUPDV GH PHGLU OD VLPLOLWXG HQWUH LQGLYLGXRV
HQ IXQFLyQ GH ODV UHODFLRQHV TXH FRQWULEX\HQ D OD PLVPD� 8Q WLSR GH tQGLFH LW VH UHSUHVHQWD
FRPR XQD LQVWDQFLD GH ,QGH[7\SH TXH HVWDUi OLJDGD FRQ XQ FRQMXQWR GH UHVWULFFLRQHV
WHUPLQROyJLFDV� &DGD UHVWULFFLyQ LQGLFD XQD UHODFLyQ \ XQD SRVLEOH UHVWULFFLyQ GHO UDQJR�
�LQGH[�W\SH�VSHF! �� �'RPDLQ�&RQFHSW LQVWDQFH! LQGH[�W\SH

^�,QGH[7\SH�LQVWDQFH!`

�,QGH[7\SH�LQVWDQFH !�� �UHVWULFWLRQ�GHVF!

�UHVWULFWLRQ�GHVF! �� LQGH[�UHVWULFWLRQV ^�UHVWULFWLRQ!`�

�UHVWULFWLRQ! �� ��UHODFLyQ! >��FRQFHSWR!@��

&XDQGR XQ PpWRGR GH YDORUDFLyQ GH OD VLPLOLWXG HQWUH GRV LQGLYLGXRV L� \ L�� DSOLFD XQ WL�
SR GH tQGLFH VLJQLILFD TXH GH ODV UHODFLRQHV TXH GHVFULEHQ D L� H L� VyOR WHQGUi HQ FXHQWD DTXH�
OODV TXH FXPSODQ ODV UHVWULFFLRQHV GDGDV�
(O PHFDQLVPR GH FODVLILFDFLyQ GH /220� TXH PDQWLHQH ODV MHUDUTXtDV GH FRQFHSWRV \ UHOD�

FLRQHV� IDFLOLWD OD GHILQLFLyQ GH FLHUWRV WLSRV GH tQGLFHV JHQpULFRV� (VWRV WLSRV GH tQGLFHV UH�
SUHVHQWDQ TXH HQ HO FyPSXWR GH VLPLOLWXG VH XWLOL]DUiQ ~QLFDPHQWH ODV UHODFLRQHV GHO GRPLQLR
FODVLILFDGDV EDMR ODV UHODFLRQHV GH &%52QWR HVSHFLILFDGDV HQ HO FRQMXQWR GH UHVWULFFLRQHV
WHUPLQROyJLFDV� 8Q GLVHxDGRU SXHGH GHILQLU WLSRV GH tQGLFHV SURSLRV� PiV HVSHFtILFRV� R XWLOL�
]DU DOJXQR GH ORV SUHGHILQLGRV� \ DVRFLDUORV FRQ FXDOTXLHU FRQFHSWR� LQFOX\HQGR ORV FRQFHSWRV
GHO GRPLQLR� \ ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV WLSRV GH FDVRV�

(Q EDVH D OD FODVLILFDFLyQ GH WLSRV GH UHODFLyQ GHVFULWD HQ HO $SDUWDGR ����� HQ &%52QWR
H[LVWHQ ORV VLJXLHQWHV WLSRV GH tQGLFH JHQpULFRV SUHGHILQLGRV�

• ÌQGLFH VHPiQWLFR UHSUHVHQWDGR SRU HO LQGLYLGXR VHPDQWLF�W\SH �LQVWDQFLD GH ,QGH[7\�
SH�� 7LHQH HQ FXHQWD WRGRV ORV FRQFHSWRV \ UHODFLRQHV GHO GRPLQLR TXH LQWHUYLHQHQ
HQ OD GHVFULSFLyQ GHO FRQFHSWR� \ HV OD TXH VH XWLOL]D SRU GHIHFWR�
LQGH[�UHVWULFWLRQV ¶��ELQDU\�WXSOH 7KLQJ���
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• ÌQGLFH HVWUXFWXUDO UHSUHVHQWDGR SRU HO LQGLYLGXR FRPSRVLWLRQ�W\SH �LQVWDQFLD GH ,Q�
GH[7\SH�� 7LHQH HQ FXHQWD ~QLFDPHQWH ODV UHODFLRQHV GH FRPSRVLFLyQ �FRPSRVLWLRQ�
FRPR SDUW�RI \ KDV�SDUW� �LQGH[�UHVWULFWLRQV ¶��FRPSRVLWLRQ���

• ÌQGLFH HVSDFLDO UHSUHVHQWDGD SRU HO LQGLYLGXR VSDWLDO�W\SH �LQVWDQFLD GH ,QGH[7\SH��
7LHQH HQ FXHQWD ODV UHODFLRQHV HVSDFLDOHV �VSDWLDO� FRPR QHDUBRI� IDU R WRXFKLQJ�
�LQGH[�UHVWULFWLRQV ¶��VSDWLDO���

• ÌQGLFH WHPSRUDO UHSUHVHQWDGR SRU HO LQGLYLGXR WHPSRUDO�W\SH �LQVWDQFLD GH ,QGH[7\�
SH�� 8WLOL]D ODV UHODFLRQHV \ FRQFHSWRV FODVLILFDGRV FRPR WHPSRUDOHV �WHPSRUDO� FR�
PR GXULQJ� EHIRUH R DIWHU� �LQGH[�UHVWULFWLRQV ¶��WHPSRUDO���

• ÌQGLFH FDXVDO UHSUHVHQWDGR SRU HO LQGLYLGXR FDXVDO�W\SH �LQVWDQFLD GH ,QGH[7\SH��
8WLOL]D ODV UHODFLRQHV FDXVDOHV GHSHQGV�RQ� FDXVH \ H[SODLQ�
�LQGH[�UHVWULFWLRQV ¶��FDXVLQJ���

• ÌQGLFH IXQFLRQDO UHSUHVHQWDGR SRU HO LQGLYLGXR IXQFWLRQ�W\SH �LQVWDQFLD GH ,QGH[7\�
SH�� 8WLOL]D ODV UHODFLRQHV JHWV \ KDV�SUHFRQGLWLRQ� UHVWULQJLGDV D ORV FRQFHSWRV
*RDO \ 3UHFRQGLWLRQ� �LQGH[�UHVWULFWLRQV ¶��JHWV *RDO�
�KDV�SUHFRQGLWLRQ 3UHFRQGLWLRQ���

• ÌQGLFH GHVFULSWLYR UHSUHVHQWDGR SRU HO LQGLYLGXR GHVFULSWLRQ�W\SH �LQVWDQFLD GH ,Q�
GH[7\SH�� 8WLOL]D ODV UHODFLRQHV FODVLILFDGDV FRPR GHVFULSWLRQ�SURSHUW\�
�LQGH[�UHVWULFWLRQV¶��GHVFULSWLRQ�SURSHUW\���

(Q HO HMHPSOR GH OD SODQLILFDFLyQ GHO PRYLPLHQWR GH EORTXHV� VL XVDPRV XQ tQGLFH
VHPiQWLFR UHFXSHUDUHPRV HO FDVR PiV VLPLODU WHQLHQGR HQ FXHQWD WRGRV ORV DVSHFWRV TXH OR
GHVFULEHQ� WDQWR ODV FDUDFWHUtVWLFDV TXH GHVFULEHQ D ODV SLH]DV �LQFOX\HQGR HO WLSR� SRVLFLyQ \
SHVR�� 6L XWLOL]DPRV ~QLFDPHQWH HO WLSR GH tQGLFH HVWUXFWXUDO UHFXSHUDUHPRV HO FDVR PiV
VLPLODU VHJ~Q ODV UHODFLRQHV KDV�SDUW� HV GHFLU� EDViQGRQRV HQ OD GLVWULEXFLyQ ILQDO GH ODV
SLH]DV HQ ORV FRQWHQHGRUHV� SHUR QR VHJ~Q OD VLPLOLWXG HQWUH ODV FDUDFWHUtVWLFDV TXH GHVFULEHQ
D ODV SLH]DV �ZHLJWK \ KDV�ORFDWLRQ��
(O KHFKR GH TXH HO GLVHxDGRU DVRFLH YDULRV WLSRV GH tQGLFH FRQ XQ PLVPR FRQFHSWR SHUPL�

WH UHSUHVHQWDU GLVWLQWRV PRGRV GH XVR TXH VHUiQ RIUHFLGRV DO XVXDULR ILQDO� (Q SDUWLFXODU�
HQWUH ORV WLSRV GH tQGLFHV DVRFLDGRV DO WLSR GH FDVR TXH UHSUHVHQWD OD EDVH GH FDVRV HQ OD TXH
YDPRV D UHFXSHUDU� 6L GXUDQWH OD IDVH GH GLVHxR QR VH GHILQHQ WLSRV GH tQGLFH DVRFLDGRV FRQ
ORV WLSRV GH FDVR R GH FRQVXOWD� HO VLVWHPD XWLOL]DUi SRU GHIHFWR HO WLSR GH tQGLFH VHPiQWLFR�

5.2.2 Estrategias de transformación de índices 
8Q tQGLFH XVDGR SDUD UHFXSHUDU FDVRV GH OD PHPRULD SXHGH IDOODU LQFOXVR VL KD\ XQ FDVR UHOH�
YDQWH HQ OD EDVH GH FDVRV� (VWR RFXUULUi FXDQGR HO tQGLFH GDGR SRU OD FRQVXOWD DFWXDO QR HV HO
tQGLFH EDMR HO TXH HVWi RUJDQL]DGR HO FDVR� &RPR OD RUJDQL]DFLyQ GH OD EDVH GH FDVRV HV HVWiWL�
FD� XQD SRVLEOH VROXFLyQ VHUtD PRGLILFDU HO tQGLFH REWHQLGR D SDUWLU GH OD FRQVXOWD SDUD REWHQHU
XQ SXQWR GH YLVWD GLIHUHQWH GH OD EDVH GH FDVRV \ SHUPLWLU DVt OD UHFXSHUDFLyQ GH FDVRV TXH
HUDQ LQDFFHVLEOHV D SDUWLU GHO tQGLFH RULJLQDO� 6H SXHGH FRQVLGHUDU OD SRVLELOLGDG GH JHQHUDU
QXHYRV tQGLFHV D SDUWLU GH ORV H[LVWHQWHV R GH XVDU DOJXQD WpFQLFD GH WUDQVIRUPDFLyQ� ([LVWHQ
YDULDV HVWUDWHJLDV VHQFLOODV GH WUDQVIRUPDFLyQ GH tQGLFHV >6\FDUD	1DYLFKDQGUD��@ TXH SHUPL�
WHQ SURFHVRV GH UHFXSHUDFLyQ PiV IOH[LEOHV TXH HQFXHQWUHQ FDVRV TXH QR FRUUHVSRQGHQ H[DF�
WDPHQWH FRQ OD VLWXDFLyQ SUHYLVWD D SULRUL� HV GHFLU� TXH QR HVWiQ FODVLILFDGRV EDMR ORV tQGLFHV
REWHQLGRV D SDUWLU GH OD FRQVXOWD� 3RU HMHPSOR� OD HODERUDFLyQ FRQVLVWH HQ DxDGLU GHWDOOHV D XQ
tQGLFH H[LVWHQWH� /D DEVWUDFFLyQ WUDWD GH HQFRQWUDU XQ tQGLFH PiV JHQHUDO DO TXH SHUWHQHFH HO
tQGLFH DFWXDO� /D PXWDFLyQ VH EDVD HQ VXVWLWXLU R PRGLILFDU FRPSRQHQWHV GH OD FRQVXOWD \� SRU
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~OWLPR� OD JHQHUDFLyQ LQFUHPHQWD HO DOFDQFH GHO FDVR REMHWLYR XVDQGR WpFQLFDV GHGXFWLYDV SDUD
LQIHULU FRQRFLPLHQWR DGLFLRQDO VREUH ORV FDVRV�
&%52QWR LQFOX\H XQ WLSR GH JHQHUDFLyQ TXH VH EDVD HQ OD FRPSOHFLyQ GH LQVWDQFLDV GH

/220� TXH SHUPLWH D\XGDU D FRQVWUXLU FRQVXOWDV DVRFLDQGR FRQGLFLRQHV VXILFLHQWHV D OD GHIL�
QLFLyQ GH ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV WLSRV GH FRQVXOWD� $GHPiV GH XWLOL]DUOR FRQ ORV
WLSRV GH FRQVXOWD� HVWH PHFDQLVPR WDPELpQ VH SXHGH DSURYHFKDU HQ HO UHVWR GH ORV FRQFHSWRV
GHO GRPLQLR� VL XQD FRQVXOWD VH UHFRQRFH FRPR XQD LQVWDQFLD GH XQ FRQFHSWR� HO PHFDQLVPR
GH FRPSOHFLyQ GH LQVWDQFLDV GH /220 SHUPLWH LQIHULU QXHYDV FDUDFWHUtVWLFDV� (VWH PHFDQLVPR
HV HO XWLOL]DGR SDUD LQFOXLU ODV UHJODV GH GHSHQGHQFLD H[WUDtGDV SRU $)& �$SDUWDGR ���������
$GHPiV� HQ &%52QWR VH RIUHFH XQD HVWUDWHJLD GH DEVWUDFFLyQ TXH XWLOL]D ODV MHUDUTXtDV GH
WpUPLQRV TXH UHSUHVHQWDQ FRQRFLPLHQWR GHO PXQGR SDUD JHQHUDOL]DU ODV SURSLHGDGHV SURSRU�
FLRQDGDV SRU OD FRQVXOWD� HV GHFLU� JHQHUDOL]DU ORV FRQFHSWRV EDMR ORV TXH VH KD FODVLILFDGR OD
FRQVXOWD� R JHQHUDOL]DU ODV UHODFLRQHV TXH GHVFULEHQ D OD FRQVXOWD�

/DV RSFLRQHV GH LQGH[DFLyQ TXH KHPRV GHVFULWR HQ HVWH DSDUWDGR VH EDVDQ SULQFLSDOPHQWH
HQ OD LQWHUYHQFLyQ GHO GLVHxDGRU TXH UHDOL]DUi XQD LQGH[DFLyQ PDQXDO GH ODV UHODFLRQHV R GHIL�
QLUi FRQFHSWRV tQGLFHV SDUD RUJDQL]DU OD EDVH GH FDVRV TXH UHIOHMHQ ORV REMHWLYRV GH OD DSOLFD�
FLyQ GLVHxDGD� (O VLJXLHQWH DSDUWDGR GHVFULEH XQD DOWHUQDWLYD SDUD RUJDQL]DU OD EDVH GH FDVRV
EDVDGD HQ H[WUDHU LQIRUPDFLyQ GH PRGR LQGXFWLYR D SDUWLU GH ORV FDVRV�

5.3 El Análisis Formal de Conceptos 
&RPR KHPRV GHVFULWR HQ HO $SDUWDGR ���� OD GHILQLFLyQ GH FRQFHSWRV SDUD RUJDQL]DU ORV FDVRV
HQULTXHFH HO FRQRFLPLHQWR GHO GRPLQLR \ IDFLOLWD HO DFFHVR \ OD UHFXSHUDFLyQ GH FDVRV� &RPR
DOWHUQDWLYD D OD GHILQLFLyQ PDQXDO GH HVWRV FRQFHSWRV VH SXHGH RSWDU SRU HO XVR GH WpFQLFDV
LQGXFWLYDV ²FRPR HO $QiOLVLV )RUPDO GH &RQFHSWRV� SDUD FRQVWUXLU HVWRV FRQFHSWRV GH IRUPD
DXWRPiWLFD D SDUWLU GH ORV FDVRV�
'HVGH XQ SXQWR GH YLVWD JHQHUDO� OD WHRUtD GHO $)& SHUPLWH OD FODVLILFDFLyQ \ OD HVWUXFWXUD�

FLyQ DXWRPiWLFD GH OD LQIRUPDFLyQ PHGLDQWH ORV FRQFHSWRV IRUPDOHV GH XQ GRPLQLR R FRQWH[WR�
(O $)& WLHQH HVSHFLDO LQWHUpV FXDQGR HV QHFHVDULR WUDEDMDU FRQ XQ JUDQ Q~PHUR GH HQWLGDGHV
\ REMHWRV TXH SXHGHQ GHVFULELUVH PHGLDQWH XQ FRQMXQWR GH SURSLHGDGHV R DWULEXWRV� (VWR
RFXUUH ORV VLVWHPDV GH &%5 GRQGH ORV FDVRV GH OD ELEOLRWHFD VH UHSUHVHQWDQ PHGLDQWH XQ FRQ�
MXQWR GH SURSLHGDGHV R DWULEXWRV�

(Q &%52QWR XWLOL]DUHPRV HO $)& SDUD HVWUXFWXUDU \ FODVLILFDU ORV FDVRV HQ XQD MHUDUTXtD
GH FRQFHSWRV IRUPDOHV TXH UHSUHVHQWDQ ODV UHJXODULGDGHV R DVRFLDFLRQHV HQWUH HOORV VHJ~Q VXV
DWULEXWRV� &RPR YHUHPRV HQ HO &DStWXOR �� HVWD MHUDUTXtD GH FRQFHSWRV GH LQGH[DFLyQ SHUPLWL�
Ui OD UHFXSHUDFLyQ SRVWHULRU GH IRUPD PX\ HILFLHQWH \ GLUHFWD GH ORV FDVRV PiV UHOHYDQWHV SDUD OD
FRQVXOWD GHO XVXDULR�

5.3.1 Conceptos y contextos formales 
(O $QiOLVLV )RUPDO GH &RQFHSWRV >'DYH\	3ULHVWOH\��@ >:LOOH��@ >*DQWHU	:LOOH��@ HV XQD
WHRUtD GH IRUPDFLyQ GH FRQFHSWRV GHULYDGD GH OD WHRUtD GH UHWtFXORV \ FRQMXQWRV RUGHQDGRV
TXH SURSRUFLRQD XQ PRGHOR PDWHPiWLFR SDUD OD FRQVWUXFFLyQ \ DQiOLVLV GH MHUDUTXtDV FRQFHS�
WXDOHV� 'HVGH HO SXQWR GH YLVWD LQIRUPiWLFR� HO $)& HV XQD WpFQLFD DXWRPiWLFD SDUD OD HVWUXF�
WXUDFLyQ \ FODVLILFDFLyQ GH OD LQIRUPDFLyQ TXH SXHGH XWLOL]DUVH SDUD HQFRQWUDU SDWURQHV� UHJX�
ODULGDGHV� H[FHSFLRQHV� HWF� KDFLHQGR YLVLEOH \ DFFHVLEOH OD HVWUXFWXUD FRQFHSWXDO GH OD LQIRU�
PDFLyQ�
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/D LGHD EiVLFD HQ OD TXH VH IXQGDPHQWD HO $)& HV OD QRFLyQ GH FRQFHSWR IRUPDO� 8Q FRQFHS�
WR IRUPDO HVWi GHILQLGR SRU GRV SDUWHV� VX H[WHQVLyQ \ VX LQWHQVLyQ� /D H[WHQVLyQ GH XQ FRQFHSWR
FRQVLVWH HQ HO FRQMXQWR GH REMHWRV R LQVWDQFLDV GH HVH FRQFHSWR �SRU HMHPSOR� SDUD HO FRQFHS�
WR SHUVRQD FDGD XQD GH ODV SHUVRQDV FRQFUHWDV�� \ OD LQWHQVLyQ HV OD FROHFFLyQ GH WRGRV ORV
DWULEXWRV �R SURSLHGDGHV� TXH WLHQHQ HQ FRP~Q ORV REMHWRV TXH VRQ LQVWDQFLDV GHO FRQFHSWR
�SRU HMHPSOR� WRGDV ODV SHUVRQDV FRPSDUWHQ FRPR FDUDFWHUtVWLFD FRP~Q TXH SXHGHQ UHVSLUDU��
&RPR RFXUUH VLHPSUH TXH VH FUHD XQ PRGHOR LQIRUPiWLFR GH XQ GRPLQLR UHDO� VH WUDEDMD GH�
QWUR GH XQ FRQWH[WR HVSHFtILFR HQ HO TXH HO FRQMXQWR GH REMHWRV \ DWULEXWRV HVWi SUHYLDPHQWH
GHILQLGR \ OLPLWDGR� (O PRGHOR PDWHPiWLFR TXH UHSUHVHQWD ORV REMHWRV� ORV DWULEXWRV \ OD UHOD�
FLyQ HQWUH HOORV VH GHQRPLQD FRQWH[WR IRUPDO \ VH GHILQH FRPR XQD WHUQD �*�0�,� IRUPDGD SRU
GRV FRQMXQWRV * \ 0��� GH REMHWRV \ DWULEXWRV� UHVSHFWLYDPHQWH� \ XQD UHODFLyQ ELQDULD , ⊆
*×0 HQWUH HOORV� /RV HOHPHQWRV GH * �J∈*� UHSUHVHQWDQ ORV REMHWRV R HQWLGDGHV GHO FRQWH[�
WR� PLHQWUDV TXH ORV HOHPHQWRV GH 0 �P∈0� UHSUHVHQWDQ ORV DWULEXWRV R FDUDFWHUtVWLFDV TXH
ORV REMHWRV SXHGHQ WHQHU DVRFLDGRV� /D UHODFLyQ J,P �R �J�P�∈,� VLJQLILFD TXH HO REMHWR J
WLHQH HO DWULEXWR P �R TXH P VH DSOLFD D J��

3DUD $⊆* \ %⊆0 GHILQLPRV ORV FRQMXQWRV $· \ %· FRPR�

$
  ^P ∈ 0 _ �∀J ∈ $� J,P`

%
  ^ J ∈ * _ �∀P ∈ %� J,P`
$
 HV HO FRQMXQWR GH WRGRV ORV DWULEXWRV GH 0 TXH VH DSOLFDQ D WRGRV \ FDGD XQR GH ORV RE�

MHWRV GH $� \ %
 HV HO FRQMXQWR GH REMHWRV GH * TXH WLHQHQ WRGRV ORV DWULEXWRV GH %�

'HI� 8Q FRQFHSWR IRUPDO GHO FRQWH[WR �*�0�,� VH GHILQH FRPR XQ SDU H[WHQVLyQ�LQWHQVLyQ
�$�%� GRQGH $⊆* \ %⊆0� TXH FXPSOH TXH $
 % \ %
 $� $GHPiV WDPELpQ VH FXPSOHQ
ODV LJXDOGDGHV $

 $ \ %

 %� HV GHFLU�
• % HVWi IRUPDGR �HV GHFLU FRQWLHQH WRGRV \ QLQJXQR PiV� GH ORV DWULEXWRV SHUWHQHFLHQ�

WHV D 0 TXH VH DSOLFDQ VREUH WRGRV ORV REMHWRV GH $�
• $ HVWi IRUPDGR SRU ORV REMHWRV GH * TXH WLHQHQ WRGRV ORV DWULEXWRV GH %�

5.3.2 Orden conceptual y retículos de conceptos 
6REUH HO FRQMXQWR GH WRGRV ORV FRQFHSWRV IRUPDOHV GH XQ FRQWH[WR �*�0�,�� TXH VH GHQRWD
SRU B�*�0�,�� VH GHILQH OD VLJXLHQWH UHODFLyQ GH RUGHQ �≤��

'HI� 'DGRV GRV FRQFHSWRV IRUPDOHV F�  �$�� %�� \ F�  �$�� %�� SHUWHQHFLHQWHV D
B�*�0�,�� VH GLFH TXH F�≤ F�� F� HV XQ VXEFRQFHSWR GH F� �R TXH F� HV XQ VXSHUFRQFHSWR
GH F�� VL $�⊆$� �OR TXH HV HTXLYDOHQWH D TXH %�⊆%��
/R TXH LQWXLWLYDPHQWH TXLHUH GHFLU TXH XQ FRQFHSWR VLHPSUH WLHQH XQD H[WHQVLyQ PiV

´SHTXHxDµ \ XQD LQWHQVLyQ PiV ´JUDQGHµ TXH FXDOTXLHUD GH VXV VXSHUFRQFHSWRV�

/D UHODFLyQ �≤� FXPSOH ODV SURSLHGDGHV UHIOH[LYD� WUDQVLWLYD \ DQWLVLPpWULFD� SRU OR WDQWR HV XQD
UHODFLyQ GH RUGHQ� \ KDFH TXH B�*�0�,� VHD XQ FRQMXQWR RUGHQDGR� $GHPiV� FRPR HQXQFLD HO
WHRUHPD IXQGDPHQWDO GHO $)&� 〈B�*�0�,� � ≤ 〉 HV XQ UHWtFXOR FRPSOHWR� \ VH FRQRFH FRPR UHWtFXOR
GH FRQFHSWRV GHO FRQWH[WR �*�0�,�� $QWHV GH HQXQFLDU HO WHRUHPD IXQGDPHQWDO GHO $)&� UHSDVDPRV
GRV GHILQLFLRQHV EiVLFDV�

'HI� 6H GLFH TXH XQ FRQMXQWR RUGHQDGR �3� ≤� HV XQ UHWtFXOR FXDQGR SDUD FXDOTXLHU
SDU GH HOHPHQWRV SHUWHQHFLHQWHV D 3 H[LVWHQ HO VXSUHPR \ HO tQILPR�

� 'HO DOHPiQ *HJHQVWlQGH \ 0HUNPDOH
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'HI� 6H GLFH TXH XQ FRQMXQWR RUGHQDGR �3� ≤� HV XQ UHWtFXOR FRPSOHWR VL SDUD FXDO�
TXLHU VXEFRQMXQWR 6 GH 3 �6⊆3�� H[LVWHQ HO tQILPR �,QI 6� \ HO VXSUHPR �6XS 6��

 ������� !�������"�	����	��������#"��

(Q >:LOOH ��@ VH HQXQFLD HO WHRUHPD IXQGDPHQWDO GHO $QiOLVLV )RUPDO GH &RQFHSWRV�
6HD �*�0�,� XQ FRQWH[WR� (QWRQFHV HO FRQMXQWR B�*�0�,� GH WRGRV ORV FRQFHSWRV IRUPDOHV

SHUWHQHFLHQWHV DO FRQWH[WR HV XQ UHWtFXOR FRPSOHWR HQ HO TXH VH SXHGHQ IRUPDOL]DU ORV tQILPRV �∧�
\ ORV VXSUHPRV �∨� FRPR�

(O tQILPR �PHHW� GH XQ FRQMXQWR GH FRQFHSWRV HV XQ VXEFRQFHSWR TXH VH FRQVWUX\H FRPR
XQD HVSHFLDOL]DFLyQ GH WRGRV HOORV� 6H FRUUHVSRQGH FRQ HO PD\RU FRQFHSWR TXH HV VXEFRQFHS�
WR GH WRGRV ORV FRQFHSWRV GH SDUWLGD� /D H[WHQVLyQ GH HVWH VXEFRQFHSWR HVWi IRUPDGD SRU ORV
REMHWRV FRPXQHV D ODV H[WHQVLRQHV GH ORV FRQFHSWRV GH ORV TXH VH SDUWH� PLHQWUDV TXH VX LQ�
WHQVLyQ HVWi IRUPDGD SRU ORV DWULEXWRV FRPXQHV DO FRQMXQWR GH REMHWRV�
(O VXSUHPR �MRLQ� GH XQ FRQMXQWR GH FRQFHSWRV HV XQD JHQHUDOL]DFLyQ GH GLFKRV FRQFHS�

WRV TXH VH FRUUHVSRQGH FRQ HO FRQFHSWR PiV HVSHFtILFR TXH HV VXSHUFRQFHSWR GH WRGRV ORV
FRQFHSWRV GH SDUWLGD� (O FRQMXQWR GH DWULEXWRV GH HVWH VXSHUFRQFHSWR VH HQFXHQWUD IRUPDGR
SRU ORV DWULEXWRV FRPXQHV D ODV LQWHQVLRQHV GH ORV FRQFHSWRV GH SDUWLGD \ VX H[WHQVLyQ HVWi
IRUPDGD SRU ORV REMHWRV TXH WHQJDQ GLFKRV DWULEXWRV�
$GHPiV� SDUD FXDOTXLHU FRQMXQWR RUGHQDGR 〈6� ≤〉 VH SXHGH GHILQLU XQD UHODFLyQ GH FREHUWXUD

�%� HQWUH VXV HOHPHQWRV�

'HI� 6HDQ [��[� ∈ 6� 'HFLPRV TXH [� FXEUH D [� \ HVFULELPRV [� % [�� VL \ VyOR VL VH FXP�
SOH� >'DYH\	3ULHVWOH\��@

�L� [�≤ [� \ [�≠[�
�LL� ∀ [� ∈ 6� VL [�≤ [�≤ [� HQWRQFHV [�=[� R [�=[�
2EVpUYHVH TXH� VL 6 HV ILQLWR� [≤\ VL \ VyOR VL H[LVWH XQD VHFXHQFLD ILQLWD GH UHODFLRQHV %

GH OD IRUPD [ [�% [� % ���� % [Q \� $Vt� HQ HO FDVR ILQLWR� OD UHODFLyQ GH RUGHQ GHWHUPLQD�
\ HV GHWHUPLQDGD SRU� OD UHODFLyQ GH FREHUWXUD�
3RGHPRV UHSUHVHQWDU HO FRQMXQWR RUGHQDGR B�*�0�,� PHGLDQWH XQ GLDJUDPD GH +DVVH HQ HO

TXH ORV QRGRV UHSUHVHQWDQ D ORV HOHPHQWRV GHO FRQMXQWR �HQ HVWH FDVR ORV FRQFHSWRV IRUPDOHV�
\ ODV OtQHDV HQWUH ORV QRGRV UHSUHVHQWDQ OD UHODFLyQ GH FREHUWXUD� 6L XQ HOHPHQWR F� FXEUH D
RWUR HOHPHQWR F� �F�%F��� HO HOHPHQWR F� VH UHSUHVHQWD SRU HQFLPD GH F� \ TXHGDQ XQLGRV
SRU XQD OtQHD TXH� DGHPiV� QR SDVD SRU QLQJ~Q RWUR HOHPHQWR GHO FRQMXQWR�
3RGHPRV HQFRQWUDU DOJXQRV SXQWRV HQ FRP~Q HQWUH HO $)& \ ODV '/V FRPR PHFDQLVPR

GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� OR TXH KD IDFLOLWDGR OD LQWHJUDFLyQ GH ODV GRV WpFQLFDV HQ
QXHVWUR WUDEDMR� 3RU HMHPSOR� HO OHQJXDMH GH GHILQLFLyQ GH FRQFHSWRV GH ODV '/V SHUPLWH�
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FRPR FDUDFWHUtVWLFD EiVLFD� OD GHILQLFLyQ GH FODVHV GH LQGLYLGXRV �REMHWRV� TXH FRPSDUWHQ XQD
VHULH GH SURSLHGDGHV �DWULEXWRV�� $GHPiV� DPEDV FRPSDUWHQ OD LGHD GH HVWUXFWXUDU ORV FRQFHS�
WRV HQ XQD MHUDUTXtD GH HVSHFLDOL]DFLRQHV� R WD[RQRPtD� FRQ HO FRQFHSWR JHQpULFR HQ OD UDt] \
ORV FRQFHSWRV PiV HVSHFtILFRV HQ ODV KRMDV� 'H HVWD IRUPD� HO MRLQ R VXSUHPR GH XQ FRQMXQWR
GH FRQFHSWRV VH FRUUHVSRQGH GLUHFWDPHQWH FRQ HO /&6 �PtQLPR OtPLWH VXSHULRU� HQ OD WHUPL�
QRORJtD GH ODV '/V \� GH PDQHUD DQiORJD� HO PHHW R tQILPR VH FRUUHVSRQGH FRQ HO 0/, �PtQL�
PR OtPLWH LQIHULRU��

5.3.3 Usos del AFC para el CBR  
1XHVWUD SURSXHVWD HV OD DSOLFDFLyQ GHO $)& SDUD H[WUDHU HO FRQRFLPLHQWR GH XQD EDVH GH
FDVRV� HQ SDUWLFXODU ODV GHSHQGHQFLDV HQWUH ORV DWULEXWRV TXH GHVFULEHQ ORV FDVRV� (VWH FRQR�
FLPLHQWR VH XWLOL]DUi SDUD FUHDU XQ VLVWHPD GH tQGLFHV TXH FRPSOHWDUi HO FRQRFLPLHQWR WHUPL�
QROyJLFR GHO GRPLQLR DGTXLULGR PHGLDQWH RWUDV WpFQLFDV� /D DSOLFDFLyQ GHO $)& D XQD EDVH GH
FDVRV SHUPLWH REWHQHU XQD HVWUXFWXUD GH RUJDQL]DFLyQ GH FDVRV� \D TXH H[WUDH ORV FRQFHSWRV
IRUPDOHV \ ODV UHODFLRQHV MHUiUTXLFDV HQWUH HOODV� GRQGH ORV FDVRV VH DJUXSDQ VHJ~Q ODV SURSLH�
GDGHV TXH FRPSDUWHQ� $GHPiV HO FRQMXQWR GH UHJODV GH GHSHQGHQFLD H[WUDtGR GH ORV FDVRV VH
XWLOL]D SDUD JXLDU HO SURFHVR GH IRUPXODFLyQ GH FRQVXOWDV SDUD OD UHFXSHUDFLyQ GH FDVRV VREUH
HO UHWtFXOR >'tD]	*RQ]iOH]��E@ >'tD]	*RQ]iOH]��D@ >'tD]	*RQ]iOH]��F@�

 ������� ��	��������	��������$����������	�������%��������

(O SULPHU SDVR SDUD SRGHU DSOLFDU $)& D XQD EDVH GH FDVRV� HV LQWHUSUHWDU OD PLVPD FRPR XQ
FRQWH[WR IRUPDO� 1RUPDOPHQWH XQD EDVH GH FDVRV VH LQWHUSUHWD FRPR XQ FRQWH[WR IRUPDO
PXOWLYDOXDGR� HV GHFLU� GHILQLGR FRPR XQD HVWUXFWXUD �*� 0� :� , � GRQGH * HV XQ FRQMXQWR
GH REMHWRV� 0 HV XQ FRQMXQWR GH DWULEXWRV� : HV XQ FRQMXQWR GH YDORUHV GH DWULEXWRV H , HV
XQD UHODFLyQ WHUQDULD HQWUH *� 0 \ : �, ⊆ *×0×:�� �J�P�Y� ∈ , VLJQLILFD TXH HO REMHWR J WLHQH
HO YDORU Y HQ HO DWULEXWR P� \ VL VH FXPSOH �J�P�Y�∈ , \ �J�P�Z�∈ , HQWRQFHV VLHPSUH RFXUUH TXH
Y Z� (VWD SURSLHGDG LQKLEH OD DSOLFDFLyQ GHO $)& HQ DWULEXWRV FRQ PiV GH XQ UHOOHQR�
3DUD IDFLOLWDU OD FRPSUHQVLyQ GH OD WpFQLFD GHO $)&� XWLOL]DUHPRV XQ SULPHU HMHPSOR VHQFL�

OOR VREUH XQD EDVH GH FDVRV HQ HO GRPLQLR GH ORV YLDMHV� SHUR VLPSOLILFDGD D XQD UHSUHVHQWD�
FLyQ GH FDVRV SODQD XWLOL]DQGR YHFWRUHV GH SDUHV DWULEXWR�YDORU� (O DSDUWDGR VLJXLHQWH H[SOLFD
FRPR H[WHQGHU OD DSOLFDFLyQ GHO $)& D FDVRV FRQ HVWUXFWXUDV FRPSOHMDV� /D 7DEOD ��� UHSUH�
VHQWD XQD EDVH FRQ VLHWH FDVRV TXH SXHGH LQWHUSUHWDUVH FRPR XQ FRQWH[WR PXOWLYDOXDGR HQ HO
TXH * HV HO FRQMXQWR GH FDVRV �ILODV�� 0 HV HO FRQMXQWR GH DWULEXWRV �FROXPQDV� \ : HV HO
FRQMXQWR TXH FRQWLHQH WRGRV ORV YDORUHV GH ORV DWULEXWRV TXH DSDUHFHQ HQ ODV FHOGDV�

'(67,12 7,32 75$163257( (67$&,Ð1

&DVR � (VSDxD (GXFDFLyQ &RFKH 9HUDQR

&DVR � 1XHYD <RUN (VTXt $YLyQ ,QYLHUQR

&DVR � (VSDxD (GXFDFLyQ 7UHQ 9HUDQR

&DVR � ,QJODWHUUD $FWLYDV &RFKH 2WRxR

&DVR � (VSDxD (VTXt $YLyQ ,QYLHUQR

&DVR � ,QJODWHUUD (GXFDFLyQ 7UHQ 9HUDQR

&DVR � 1XHYD <RUN $FWLYDV $YLyQ 3ULPDYHUD
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Tabla 4-1. Representación de casos simplificada 

8Q FRQWH[WR PXOWLYDOXDGR SXHGH WUDQVIRUPDUVH D XQ FRQWH[WR VLPSOH �XQLYDOXDGR� DSOL�
FDQGR XQD HVFDOD WUDQVIRUPDFLRQDO �WUDQVIRUPDWLRQDO VFDOLQJ� >:LOOH��@>*DQWHU	 :LOOH��@ >3UHGL�
JHU	6WXPPH��@� (Q QXHVWUR HMHPSOR DSOLFDPRV OD PiV VLPSOH GH ODV WUDQVIRUPDFLRQHV �SODLQ
VFDOLQJ� HQ OD TXH FDGD DWULEXWR GHO FRQWH[WR PXOWLYDOXDGR LQLFLDO VH VXVWLWX\H SRU XQ FRQMXQWR
GH FROXPQDV TXH UHSUHVHQWDQ FDGD XQR GH ORV YDORUHV GHO DWULEXWR� 'H HVWD IRUPD REWHQHPRV
TXLQFH FROXPQDV TXH VXVWLWX\HQ ODV FXDWUR FROXPQDV GH OD WDEOD DQWHULRU� /DV FUXFHV HQ OD
WDEOD LQGLFDQ TXH XQ REMHWR WLHQH XQ DWULEXWR� R OR TXH HV OR PLVPR� TXH XQD FLHUWD FDUDFWHUtV�
WLFD VH XVD FRPR XQ GHVFULSWRU GH XQ FDVR� (Q OD 7DEOD ��� ORV QRPEUHV GH ORV DWULEXWRV
XVDQGR ~QLFDPHQWH ODV OHWUDV LQLFLDOHV�
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Tabla 4-2. Relación de incidencia 

2EYLDPHQWH� HQ HO SURFHVR GH WUDQVIRUPDFLyQ VH SLHUGH FLHUWR FRQRFLPLHQWR \D TXH ORV
DWULEXWRV HVFDODGRV VRQ LQGHSHQGLHQWHV HQWUH Vt� HV GHFLU� H[LVWH OD PLVPD UHODFLyQ HQWUH 'HV�
WLQR��(VSDxD \ 'HVWLQR��(JLSWR TXH HQWUH 'HVWLQR��(VSDxD \ 7UDQVSRUWH��&RFKH� $XQ�
TXH HVWR QR VXSRQH XQ SUREOHPD LPSRUWDQWH HQ QXHVWUD DSUR[LPDFLyQ� \D TXH HO $)& HV XQD
WpFQLFD FRPSOHPHQWDULD \ QR OD WpFQLFD EiVLFD GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� VH SXHGH
H[WHQGHU HVWD DSUR[LPDFLyQ \ XWLOL]DU HVFDODV FRQFHSWXDOHV PiV FRPSOHMDV� (Q FRQFUHWR� HV
~WLO TXH OD VHOHFFLyQ GH ORV DWULEXWRV GH OD HVFDOD UHIOHMH HO FRQRFLPLHQWR GH XQ H[SHUWR GHO
GRPLQLR� (VWD DSUR[LPDFLyQ HV XWLOL]DGD HQ QXHVWUR HVTXHPD SDUD ORV DWULEXWRV QXPpULFRV� HQ
ORV TXH ORV YDORUHV UHVXOWDQ GHPDVLDGR HVSHFtILFRV SDUD UHDOL]DU OD HVFDOD \ VRQ VXVWLWXLGRV SRU
DWULEXWRV PiV JHQHUDOHV� SRU HMHPSOR SRU OD SURSLHGDG ELQDULD GH SHUWHQHQFLD D FLHUWRV LQWHU�
YDORV TXH UHIOHMHQ HO SXQWR GH YLVWD GH XQ H[SHUWR GHO GRPLQLR�
/D 7DEOD ��� UHSUHVHQWD XQ FRQWH[WR IRUPDO �*�0�,� GHILQLGR SRU ORV FRQMXQWRV * �GH RE�

MHWRV� \ 0 �GH DWULEXWRV� \ OD UHODFLyQ ELQDULD ,⊆*×0 HQWUH HOORV� $ SDUWLU GHO FRQWH[WR IRUPDO
�*�0�,� VH DSOLFD HO WHRUHPD IXQGDPHQWDO GHO $)& SDUD GHWHUPLQDU ORV HOHPHQWRV GHO FRQMXQ�
WR B �*�0�,�� HV GHFLU� ORV FRQFHSWRV IRUPDOHV GHO FRQWH[WR� (Q OD 7DEOD VH PXHVWUDQ ORV
FRQFHSWRV REWHQLGRV� GHVFULWRV PHGLDQWH VX H[WHQVLyQ \ VX LQWHQVLyQ�
$GHPiV GH OD UHSUHVHQWDFLyQ WDEXODU� H[LVWH XQD UHSUHVHQWDFLyQ JUiILFD GH ORV FRQWH[WRV

IRUPDOHV� (Q OD )LJXUD ���� VH PXHVWUD HO GLDJUDPD GH +DVVH FRUUHVSRQGLHQWH DO FRQMXQWR GH
FRQFHSWRV IRUPDOHV GH OD 7DEOD ���� &DGD QRGR GHO GLDJUDPD UHSUHVHQWD XQ FRQFHSWR IRUPDO
GHO FRQWH[WR� \ ORV FDPLQRV DVFHQGHQWHV GH DULVWDV UHSUHVHQWDQ OD UHODFLyQ VXEFRQFHSWR�
VXSHUFRQFHSWR� /RV FRQFHSWRV IRUPDOHV GHQWUR GHO GLDJUDPD GH +DVVH FXPSOHQ TXH SDUD FDGD
GRV QRGRV FXDOHVTXLHUD F� �$��%��� F� �$��%��� VL F�≤F�� HV GHFLU� H[LVWH XQ FDPLQR DVFHQ�
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GHQWH GHVGH F� KDVWD F�� HQWRQFHV $�⊆$� \ %�⊆%�� OD H[WHQVLyQ GH F� HVWi FRQWHQLGD HQ OD
GH F� \ OD LQWHQVLyQ GH F� HVWi FRQWHQLGD HQ OD GH F��
&DGD QRGR GHO GLDJUDPD GH +DVVH VH HWLTXHWD SDUD LQGLFDU ORV REMHWRV \ ORV DWULEXWRV TXH

OR GHILQHQ� /RV QRPEUHV GH ORV REMHWRV VH HVFULEHQ HQWUH ^` \ ORV DWULEXWRV HQWUH > @ LQFOX\pQ�
GRORV VyOR HQ ORV QRGRV JHQHUDGRV D SDUWLU GH HOORV� 8Q QRGR VH HWLTXHWD FRQ XQ DWULEXWR P

∈0 VL HV HO QRGR PiV JHQHUDO TXH FRQWLHQH D P HQ VX LQWHQVLyQ� \ XQ QRGR VH HWLTXHWD FRQ HO
REMHWR J ∈* VL HV HO QRGR PiV HVSHFtILFR TXH FRQWLHQH D J HQ VX H[WHQVLyQ� &RQ HVWD IRUPD GH
HWLTXHWDGR �TXH VH XVD SRU FRQYHQLR� FDGD HWLTXHWD� WDQWR GH DWULEXWR FRPR GH REMHWR� DSDUH�
FH H[DFWDPHQWH XQD YH] HQ HO GLDJUDPD� 6L XQ QRGR & HVWi HWLTXHWDGR FRQ HO DWULEXWR >P@ \ HO
REMHWR ^J` HQWRQFHV WRGRV ORV FRQFHSWRV PD\RUHV TXH & �HV GHFLU� TXH HVWiQ HQFLPD GH & HQ
HO GLDJUDPD� WLHQHQ HO REMHWR J HQ VXV H[WHQVLRQHV� \ WRGRV ORV FRQFHSWRV PHQRUHV TXH & �GH�
EDMR GH & HQ HO GLDJUDPD� WLHQHQ HO DWULEXWR P�

3DUD FDGD FRQFHSWR GHO UHWtFXOR SRGHPRV OHHU VX H[WHQVLyQ FRPR OD XQLyQ GH ORV REMHWRV
TXH DSDUHFHQ HQ VX HWLTXHWD ^` \ ORV TXH DSDUHFHQ HQ ODV HWLTXHWDV ^` GH WRGRV VXV VXEFRQ�
FHSWRV� 'H IRUPD LQYHUVD SDUD OHHU VX LQWHQVLyQ WRPDPRV OD XQLyQ GH ORV DWULEXWRV GHO FRQ�
FHSWR �HWLTXHWD > @� \ ORV GH VXV VXSHUFRQFHSWRV �FDPLQRV DVFHQGHQWHV HQ HO UHWtFXOR�� (Q OD
7DEOD ��� VH PXHVWUD OD H[WHQVLyQ \ OD LQWHQVLyQ FRPSOHWDV SDUD WRGRV ORV FRQFHSWRV IRUPDOHV
GHO GLDJUDPD GH OD )LJXUD ����
(V LPSRUWDQWH REVHUYDU TXH HO UHWtFXOR FRQWLHQH H[DFWDPHQWH OD PLVPD LQIRUPDFLyQ TXH OD

WDEOD TXH UHSUHVHQWD OD UHODFLyQ GH LQFLGHQFLD \D TXH pVWD VLHPSUH VH SXHGH UHFRQVWUXLU D SDUWLU
GHO UHWtFXOR� 3DUD UHFRQVWUXLU XQD ILOD GH OD UHODFLyQ GH LQFLGHQFLD RULJLQDO GH OD WDEOD� VH EXVFD
HO ~QLFR FRQFHSWR & FX\D HWLTXHWD ^` FRQWLHQH HO QRPEUH GHO REMHWR FRUUHVSRQGLHQWH D OD ILOD
TXH TXHUHPRV UHFRQVWUXLU \ PDUFDPRV ODV FROXPQDV GH ORV DWULEXWRV TXH IRUPDQ OD LQWHQVLyQ

Figura 4-19. Retículo de conceptos formales  



&DStWXOR �� &%52QWR� XQD RQWRORJtD SDUD &%5

� ��� �

GH &� 3RU HMHPSOR� SDUD UHFRQVWUXLU OD ILOD GHO &DVR � PDUFDUHPRV ODV FROXPQDV FRUUHVSRQ�
GLHQWHV D OD LQWHQVLyQ GHO FRQFHSWR 1� >7UHQ� (GXFDFLyQ� 9HUDQR� ,QJODWHUUD@. 'H IRUPD
GXDO� SDUD UHFRQVWUXLU XQD FROXPQD GH OD WDEOD� VH EXVFD HO FRQFHSWR & FX\D HWLTXHWD > @ FRQ�
WLHQH HO QRPEUH GH DWULEXWR TXH FRUUHVSRQGH D OD FROXPQD \ PDUFDUHPRV DTXHOODV ILODV FR�
UUHVSRQGLHQWHV D FDGD XQR GH ORV REMHWRV GH VX H[WHQVLyQ� 3RU HMHPSOR� SDUD UHFRQVWUXLU OD
FROXPQD 9HUDQR PDUFDUHPRV ODV ILODV FRUUHVSRQGLHQWHV D OD H[WHQVLyQ GHO FRQFHSWR $� ^&D�
VR�� &DVR�� &DVR�`.

 ������� �&�������	����������
�����������	��	����

$GHPiV GH OD FODVLILFDFLyQ FRQFHSWXDO GH ORV FDVRV� HO UHWtFXOR GH FRQFHSWRV IRUPDOHV SURSRU�
FLRQD XQ FRQMXQWR GH LPSOLFDFLRQHV HQWUH ORV DWULEXWRV� D ODV TXH OODPDUHPRV UHJODV GH GH�
SHQGHQFLD� 8QD UHJOD GH GHSHQGHQFLD HQWUH GRV FRQMXQWRV GH DWULEXWRV VH HVFULEH 0� → 0��
VLHQGR 0��0� ⊆ 0� \ VLJQLILFD TXH FXDOTXLHU REMHWR TXH WHQJD WRGRV ORV DWULEXWRV GH 0�
WLHQH WDPELpQ WRGRV ORV DWULEXWRV GH 0��
(Q XQ UHWtFXOR GH FRQFHSWRV IRUPDOHV HWLTXHWDGR GH OD IRUPD GHVFULWD VH SXHGHQ OHHU ODV

UHJODV GH GHSHQGHQFLD GH OD VLJXLHQWH IRUPD�
• &DGD OtQHD HQWUH GRV QRGRV TXH HVWpQ HWLTXHWDGRV FRQ FRQMXQWRV GH DWULEXWRV 0� \

0�� VLJQLILFD XQD UHJOD GH GHSHQGHQFLD HQWUH ORV GRV FRQMXQWRV GH DWULEXWRV GHO QRGR
PiV HVSHFtILFR DO PiV JHQHUDO 0�Æ 0��

• 6L KD\ YDULRV DWULEXWRV HQ OD PLVPD HWLTXHWD VLJQLILFD TXH GLFKRV DWULEXWRV FRDSDUHFHQ
HQ WRGRV ORV FDVRV� /D LGHD VXE\DFHQWH HV TXH VL H[LVWHQ GRV SURSLHGDGHV 3 \ 4 TXH

B �*�0�,� � &RQMXQWR GH FRQFHSWRV IRUPDOHV

&RQFHSWR
)RUPDO

([WHQVLyQ

�Q~PHUR GH
ORV FDVRV�

,QWHQVLyQ

723 ������������� ∅
$ ����� (GXFDFLyQ� 9HUDQR

% ����� (VSDxD

& ����� $YLyQ

' ��� (GXFDFLyQ� 7UHQ� 9HUDQR

( ��� (VSDxD� (GXFDFLyQ� 9HUDQR

) ��� 1HZ<RUN� $YLyQ

* ��� (VTXt� $YLyQ� ,QYLHUQR

+ ��� &RFKH

- ��� ,QJODWHUUD

/ ��� $FWLYDV

0 � (VSDxD�(GXFDFLyQ�&RFKH�9HUDQR

5 � 1HZ<RUN� (VTXt� $YLyQ� ,QYLHUQR

6 � (VSDxD� (GXFDFLyQ� 7UHQ� 9HUDQR

, � ,QJODWHUUD�$FWLYDV�&RFKH�2WRxR

. � (VSDxD� (VTXt� $YLyQ� ,QYLHUQR

1 � ,QJODWHUUD� (GXFDFLyQ� 7UHQ� 9HUDQR

2 � 1HZ<RUN� $FWLYDV� $YLyQ� 3ULPDYHUD

%27 ∅ (VSDxD� ,QJODWHUUD� 1HZ<RUN� (VTXt� (GXFDFLyQ� $FWLYDV� $YLyQ�
&RFKH� 7UHQ� 9HUDQR� ,QYLHUQR� 2WRxR� 3ULPDYHUD

Tabla 4-3. Extensión e intensión de los conceptos formales  
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FRDSDUHFHQ HQ WRGRV ORV FDVRV GH OD EDVH� 3�F�� ∧ 4�F��� 3�F�� ∧ 4�F�� VH OOHYD D FD�
ER XQ SURFHVR GH JHQHUDOL]DFLyQ TXH GD OXJDU D ODV UHJODV ∀[� 3�[� Æ 4�[� \ ∀[�
4�[� Æ 3�[�� $Vt� GXUDQWH HO SURFHVR GH IRUPXODFLyQ GH FRQVXOWDV VH VDEH 3�FT� VH
LQILHUH 4�FT� SRU LQVWDQFLDFLyQ GH HVWD JHQHUDOL]DFLyQ >'DYLHV	5XVVHOO��@�

3RU HMHPSOR� OD HWLTXHWD GH GRV DWULEXWRV >(VTXt� ,QYLHUQR@ VLJQLILFD TXH HQ HVWD
EDVH GH FDVRV WRGRV ORV YLDMHV D HVTXLDU VH RIUHFHQ HQ LQYLHUQR \ YLFHYHUVD� TXH WRGRV
ORV YLDMHV HQ LQYLHUQR VRQ D HVTXLDU� (V GHFLU� VH LQGXFH XQD UHJOD GH GHSHQGHQFLD EL�
GLUHFFLRQDO GH OD IRUPD (VTXt ↔ ,QYLHUQR, TXH VH GLYLGH HQ ODV GRV UHJODV GH GH�
SHQGHQFLD� (VTXt → ,QYLHUQR \ ,QYLHUQR → (VTXt�

$SOLFDQGR OR DQWHULRU VH SXHGH OHHU GHO GLDJUDPD HO VLJXLHQWH FRQMXQWR GH GHSHQGHQFLDV�
^ 7UHQ → (GXFDFLyQ� 9HUDQR�1XHYD <RUN → $YLyQ� (VTXt� ,QYLHUQR → $YLyQ �
3ULPDYHUD → 1XHYD <RUN� 2WRxR → &RFKH� 2WRxR → ,QJODWHUUD� 2WRxR → $FWLYDV�
(VTXt → ,QYLHUQR� ,QYLHUQR → (VTXt � (GXFDFLyQ → 9HUDQR� 9HUDQR → (GXFDFLyQ `
(VWH FRQMXQWR GH LPSOLFDFLRQHV HQWUH ORV DWULEXWRV HV FRQRFLPLHQWR GH HVWD EDVH GH FDVRV

HQ FRQFUHWR \ VH XWLOL]D SDUD FRPSOHWDU HO PRGHOR GHO GRPLQLR \ SDUD JXLDU HO SURFHVR GH
IRUPXODFLyQ GH FRQVXOWDV VREUH HVWD EDVH GH FDVRV�

 ������� #��������	�����#"���	���������	��'���(���)������	�����	���

(Q HO DSDUWDGR DQWHULRU KHPRV YLVWR TXH OD DSOLFDFLyQ GHO $)& IDFLOLWD TXH XQD YH] LGHQWLILFD�
GRV ORV tQGLFHV GH ORV FDVRV� HV GHFLU� ODV FDUDFWHUtVWLFDV UHOHYDQWHV� pVWRV SXHGDQ RUJDQL]DUVH
GH PDQHUD TXH HO SURFHVR GH ORFDOL]DFLyQ GH FDVRV VLPLODUHV VH RSWLPLFH� (O SULPHU SDVR SDUD
SRGHU DSOLFDU $)& D XQD EDVH GH FDVRV HV LQWHUSUHWDU OD PLVPD FRPR XQ FRQWH[WR IRUPDO� \
SRU WDQWR� GHWHUPLQDU TXp DWULEXWRV �R UHODFLRQHV� GH ORV FDVRV VH XWLOL]DQ FRPR tQGLFHV� \
IRUPDQ HO FRQMXQWR GH DWULEXWRV GHO FRQWH[WR IRUPDO �FRQMXQWR :��

(Q HVWH DSDUWDGR GHVFULELPRV XQD DSOLFDFLyQ SDUWLFXODU GHO $)& FXDQGR ORV FDVRV LQFOX�
\HQ XQD UHSUHVHQWDFLyQ H[SOtFLWD GH ORV REMHWLYRV TXH FRQVLJXHQ \�R GH ODV SUHFRQGLFLRQHV
TXH VH GHEHQ VDWLVIDFHU SDUD SRGHU DSOLFDU HO FDVR� 6XSRQJDPRV TXH HQ HO GRPLQLR GH DSOLFD�
FLyQ VH KDQ LGHQWLILFDGR FLHUWRV REMHWLYRV EiVLFRV $�%�&�'�( �FRQFHSWRV FODVLILFDGRV FRPR
*2$/� \ FLHUWDV SURSLHGDGHV REVHUYDEOHV ;� <� =� 7 �FRQFHSWRV FODVLILFDGRV FRPR 3523(57<��
$GHPiV H[LVWLUiQ DFFLRQHV TXH VH OOHYDQ D FDER VREUH HQWLGDGHV GHO GRPLQLR� 3DUD VLPSOLILFDU
OD H[SRVLFLyQ� VXSRQHPRV WDPELpQ TXH WRGRV ORV REMHWLYRV \ SURSLHGDGHV VRQ SULPLWLYRV �\
QR GHILQLGRV� \ TXH SDUD FDGD FDVR FRQFUHWR VH DVHUWDQ �\ QR VH LQILHUHQ� H[SOtFLWDPHQWH ORV
REMHWLYRV TXH VDWLVIDFH OD VROXFLyQ� (VWR QR VHUi DVt HQ XQD VLWXDFLyQ JHQHUDO� HQ OD TXH VH
SXHGH LQIHULU ORV REMHWLYRV �FRQFHSWRV� TXH VDWLVIDFH XQ FDVR HQ IXQFLyQ GH ODV DFFLRQHV GH VX
VROXFLyQ FRPR HQ HO HMHPSOR GHO PRYLPLHQWR GH EORTXHV� 6XSRQHPRV FDVRV GH WLSR IXQFLR�
QDOLGDG SDUD ORV TXH VX VROXFLyQ VH UHODFLRQD �D WUDYpV GH VXV HQWLGDGHV� FRQ ODV SUHFRQGLFLR�
QHV QHFHVDULDV SDUD VX DSOLFDFLyQ \ FRQ ORV REMHWLYRV TXH VDWLVIDFH�
6L VXSRQHPRV TXH OD EDVH GH FDVRV SDUD HO HMHPSOR HVWi IRUPDGD SRU ORV VHLV FDVRV VL�

JXLHQWHV� \ TXH VH SODQWHD XQD FRQVXOWD HQ OD TXH VH TXLHUHQ REWHQHU ORV REMHWLYRV $�%�& \ OD
VLWXDFLyQ DFWXDO VH GHVFULEH SRU ODV SURSLHGDGHV ;�<�=�

3UHFRQGLFLRQHV 2EMHWLYRV
&DVR� ;�< $�%�&
&DVR� ;�<�= $�&
&DVR� = $�%�'�(
&DVR� <�= $�%
&DVR� ;�<�=�7 '�(
&DVR� <�7 $�&
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/RV FDVRV DSOLFDEOHV� HV GHFLU� DTXHOORV SDUD ORV TXH VH VDWLVIDFH VX SUHFRQGLFLyQ \ SRU WDQ�
WR SRGUtDPRV DSOLFDU VX VROXFLyQ� VRQ &DVR�� &DVR�� &DVR� \ &DVR�� $GHPiV� &DVR� HV HO
~QLFR TXH VDWLVIDFH WRGRV ORV REMHWLYRV SHGLGRV� SRU OR TXH VHUi UHFXSHUDGR FRPR HO PHMRU
FDVR \ VH DSOLFDUi VX VROXFLyQ�
$SOLFDUHPRV OD WpFQLFD GHO $)& SDUD REWHQHU GRV UHWtFXORV GH FRQFHSWRV IRUPDOHV� XQR

SDUD ODV SURSLHGDGHV \ RWUR SDUD ORV REMHWLYRV� TXH VHUiQ UHFRUULGRV GH IRUPD LQGHSHQGLHQWH
GXUDQWH OD UHFXSHUDFLyQ �HVWH PpWRGR VH GHVFULEH HQ HO &DStWXOR ��$SDUWDGR ��������� (O UHWt�
FXOR GH REMHWLYRV FDSWXUD FRQFHSWRV IRUPDOHV TXH UHSUHVHQWDQ OD FRDSDULFLyQ GH REMHWLYRV
UHVXHOWRV SRU ORV FDVRV� \ HO UHWtFXOR GH SUHFRQGLFLRQHV FDSWXUD OD FRDSDULFLyQ GH SURSLHGDGHV
HQ ODV SUHFRQGLFLRQHV�
3DUD OD DSOLFDFLyQ GHO $)&� LQWHUSUHWDPRV OD DSDULFLyQ GH REMHWLYRV \ SUHFRQGLFLRQHV GH

ORV FDVRV FRPR FRQWH[WRV IRUPDOHV TXH VH UHSUHVHQWDQ PHGLDQWH ODV UHODFLRQHV GH LQFLGHQFLD
UHSUHVHQWDGDV HQ OD 7DEOD ���� GRQGH 3UHL HV XQ LQGLYLGXR TXH UHSUHVHQWD WRGDV ODV SUHFRQGL�
FLRQHV TXH UHTXLHUH HO &DVRL SDUD VHU DSOLFDGR� \ *RDOL HV XQ LQGLYLGXR TXH UHSUHVHQWD OD FRQ�
MXQFLyQ GH REMHWLYRV TXH VH VDWLVIDFHQ GHVSXpV GH HMHFXWDU OD VROXFLyQ GHO &DVRL�

; < = 7 $ % & ' (

3UH� ; ; *RDO� ; ; ;

3UH� ; ; ; *RDO� ; ;

3UH� ; *RDO� ; ; ; ;

3UH� ; ; *RDO� ; ;

3UH� ; ; ; ; *RDO� ; ;

3UH� ; ; *RDO� ; ;

Tabla 4-4. Relaciones de incidencia de precondiciones y objetivos  

/D )LJXUD ���� PXHVWUD ORV GLDJUDPDV GH +DVVH SDUD ORV UHWtFXORV GH FRQFHSWRV IRUPDOHV
DVRFLDGRV FRQ ORV FRQWH[WRV GH SUHFRQGLFLRQHV \ REMHWLYRV� \ ORV FRQMXQWRV GH UHJODV GH GH�
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Figura 4-20. Retículos de conceptos formales de precondi-
ciones (izquierda) y objetivos (derecha) 
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SHQGHQFLDV TXH VH SXHGHQ H[WUDHU GH FDGD XQR GH HOORV� TXH VRQ HVSHFtILFDV GH HVWD EDVH GH
FDVRV �\ QR UHJODV JHQHUDOHV GHO GRPLQLR��

 ������� #��������	����#"���	���������������������

(Q ORV GRV HMHPSORV DQWHULRUHV ORV FDVRV VRQ GHVFULWRV PHGLDQWH XQD HVWUXFWXUD SODQD� HQ OD
TXH WRGRV HOORV LQFOX\HQ HO PLVPR FRQMXQWR GH FDUDFWHUtVWLFDV� (Q HVWH DSDUWDGR GHVFULELPRV
FyPR DSOLFDU HO $)& HQ EDVHV GH FDVRV HVWUXFWXUDGRV R SDUFLDOPHQWH GHILQLGRV�
&XDQGR VH XWLOL]DQ DWULEXWRV UHODFLRQDOHV SDUD GHVFULELU FDVRV FRQ HVWUXFWXUDV FRPSOHMDV

FRQVWUXLPRV ORV FRQMXQWRV * \ 0 FRPR VLJXH� * HV HO FRQMXQWR GH FDVRV \ 0 HV HO FRQMXQWR
GH GHVFULSWRUHV GH ORV FDVRV� \ VH FRQVWUX\H VREUH HO JUDIR GH UHSUHVHQWDFLyQ GH FDGD FDVR�
QLYHO SRU QLYHO� REWHQLHQGR ORV FDPLQRV SDUFLDOHV GH UHODFLRQHV TXH OOHYDQ GHVGH HO LQGLYLGXR
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Tabla 4-5. Relación de incidencia en casos estructurados  

Figura 4-21. Aplicación del AFC en casos estructurados 
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FDVR KDVWD LQGLYLGXRV �TXH SXHGHQ VHU WHUPLQDOHV R QR�� &DGD GHVFULSWRU HQ 0 LQFOX\H XQ
FDPLQR �SRVLEOHPHQWH LQFRPSOHWR� GH UHODFLRQHV \ HO LQGLYLGXR �LQWHUQR R WHUPLQDO� TXH VH
DOFDQ]D GHVGH HO LQGLYLGXR FDVR DO VHJXLU HO FDPLQR GH UHODFLRQHV�
/D 7DEOD ��� PXHVWUD ORV FRQMXQWRV * \0 �ORV QRPEUHV GH ODV ILODV \ ODV FROXPQDV UHVSHF�

WLYDPHQWH� SDUD HO FRQMXQWR GH � FDVRV FX\D HVWUXFWXUD GH UHSUHVHQWDFLyQ VH PXHVWUD HQ OD
)LJXUD ���� �L]TXLHUGD�� +' DEUHYLD OD UHODFLyQ KDV�GHVFULSWLRQ� /D )LJXUD ���� PXHVWUD HO
UHWtFXOR GH FRQFHSWRV IRUPDOHV \ HO FRQMXQWR GH UHJODV GH GHSHQGHQFLD TXH UHVXOWDQ GH OD
DSOLFDFLyQ GHO $)&� /D 7DEOD ��� PXHVWUD OD LQWHQVLyQ \ OD H[WHQVLyQ GH FDGD FRQFHSWR IRU�
PDO TXH VH SXHGH OHHU VREUH HVWH UHWtFXOR�
(Q HVWH DSDUWDGR KHPRV GHVFULWR OD WpFQLFD GHO $)& \ FyPR DSOLFDUOD D XQD EDVH GH FDVRV

SDUD H[WUDHU XQD HVWUXFWXUD FRQFHSWXDO GH RUJDQL]DFLyQ GH HVWRV FDVRV \ XQ FRQMXQWR GH UHJODV
GH GHSHQGHQFLD HQWUH ORV GHVFULSWRUHV GH ORV FDVRV� (Q HO FDStWXOR VLJXLHQWH GHVFULELUHPRV ORV
PpWRGRV TXH KDFHQ XVR GH HVWH FRQRFLPLHQWR� HQ FRQFUHWR� SDUD JXLDU OD IRUPXODFLyQ GH
FRQVXOWDV \ SDUD HO SURFHVR GH UHFXSHUDFLyQ GH FDVRV�

6. Resumen y conclusiones del capítulo 
(Q HVWH FDStWXOR KHPRV DERUGDGR QXHVWUD RQWRORJtD GH &%5� &%52QWR� GHVGH GLVWLQWDV
SHUVSHFWLYDV� &%52QWR LQFOX\H WHUPLQRORJtD &%5 HQ JHQHUDO \ FRQRFLPLHQWR VREUH OD UHVR�
OXFLyQ GH SUREOHPDV PHGLDQWH &%5� &%52QWR HVWi FRQVWLWXLGD SRU XQ FRQMXQWR GH FRQFHS�
WRV� UHODFLRQHV H LQVWDQFLDV LPSOHPHQWDGRV HQ /220� 3DUD UHFDSLWXODU VREUH TXp WLSR GH FR�
QRFLPLHQWR SRGHPRV HQFRQWUDU HQ QXHVWUD RQWRORJtD GLUHPRV TXH�

• ,QFOX\H WHUPLQRORJtD &%5 HQ JHQHUDO�
• ,QFOX\H FRQRFLPLHQWR VREUH &%5� SRU HMHPSOR WLSRV GH &%5� WLSRV GH FDVRV \ ODV FD�

UDFWHUtVWLFDV GH FDGD XQR�
• ,QFOX\H OD WHUPLQRORJtD FRQ OD TXH VH GHILQH XQ OHQJXDMH GH UHSUHVHQWDFLyQ GH FDVRV�
• ,QFOX\H OD WHUPLQRORJtD FRQ OD TXH VH GHILQH XQ OHQJXDMH GH HVSHFLILFDFLyQ GH PpWR�

GRV 360V�

$ �*�0�,� � FRQMXQWR GH FRQFHSWRV IRUPDOHV

&RQFHSWR

)RUPDO
([WHQVLyQ ,QWHQVLyQ

723 &DVH�� &DVH��
&DVH�

>KG�5��,�@

$ &DVH�� &DVH� >KG�5��,�@ >KG�5��,�@ >KG�5��5��,�@

% &DVH�� &DVH� >KG�5��,�@ >KG�5��,�@

& &DVH� >KG�GHVF�@>KG�5��,�@>KG�5��,�@ >KG�5��5��,�@

' &DVH� >KG�GHVF�@ >KG�5��,�@ >KG�5��,�@ >KG�5��,�@
>KG�5��5��,�@

( &DVH� >KG�GHVF�@ >KG�5��,�@ >KG�5��,�@

%27 ∅ >KG�GHVF�@ >KG�GHVF�@ >KG�GHVF�@>KG�5��,�@
>KG�5��,�@ >KG�5��,�@ >KG�5��5��,�@

Tabla 4-6. Extensión e intensión de los conceptos formales  
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• ,QFOX\H XQD RQWRORJtD GH WDUHDV &%5 LQGHSHQGLHQWH GH XQ GRPLQLR GH DSOLFDFLyQ
FRQFUHWR�

• ,QFOX\H OD IRUPDOL]DFLyQ H[SOtFLWD GH XQD ELEOLRWHFD GH PpWRGRV DVRFLDGRV \ RUJDQL�
]DGRV HQ WRUQR D ODV WDUHDV &%5�

• ,QFOX\H ORV WpUPLQRV LQYROXFUDGRV HQ ORV PpWRGRV GH OD ELEOLRWHFD� (V GHFLU� SURSRU�
FLRQD ODV GHILQLFLRQHV GH ORV FRQFHSWRV \ UHODFLRQHV XWLOL]DGRV SDUD HVSHFLILFDU ORV
PpWRGRV TXH UHVXHOYHQ ODV WDUHDV &%5�

2EYLDPHQWH� DOJXQDV GH ODV IDFHWDV GH &%52QWR VH VRODSDQ \ QR H[LVWH XQD GLYLVLyQ FODUD
GH TXp WpUPLQRV SHUWHQHFHQ D FDGD XQD� (O REMHWLYR HV TXH &%52QWR VLUYD GH PDUFR JHQHUDO
GH D\XGD SDUD ORV GLVHxDGRUHV GH DSOLFDFLRQHV &%5� 3RGHPRV FRQVLGHUDU HQ FLHUWR PRGR D
&%52QWR FRPR XQD RQWRORJtD GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR TXH� HQ YH] GH LQFOXLU
SULPLWLYDV GH XQ OHQJXDMH GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR JHQHUDO� LQFOX\H SULPLWLYDV GH
XQ OHQJXDMH SDUD UHSUHVHQWDU FRQRFLPLHQWR VREUH &%5� HV GHFLU� VREUH VXV FDVRV� PpWULFDV GH
VLPLOLWXG� WLSRORJtD� HWF�
7DPELpQ VH SXHGH FRQVLGHUDU TXH &%52QWR HV XQD RQWRORJtD JHQpULFD \D TXH VX FRQRFL�

PLHQWR VREUH &%5 VH SXHGH UHXWLOL]DU HQ YDULRV GRPLQLRV� (Q ORV VLVWHPDV GH '/V SDUWH GH OD
VHPiQWLFD GH XQ WpUPLQR OD SURSRUFLRQDQ ORV WpUPLQRV SRU HQFLPD GH pO HQ OD MHUDUTXtD GH
VXEVXQFLyQ� HV GHFLU� ORV WpUPLQRV GH ORV TXH KHUHGD LQIRUPDFLyQ� (Q HVWH VHQWLGR OD FODVLILFD�
FLyQ GH XQ WpUPLQR GHO GRPLQLR FRPR HVSHFLDOL]DFLyQ GH XQ WpUPLQR GH &%52QWR SURSRU�
FLRQD OD GHILQLFLyQ GHO WpUPLQR GHO GRPLQLR GHVGH HO SXQWR GH YLVWD GHO &%5� (Q FRQFUHWR VH
DPSOtD OD VHPiQWLFD GHO WpUPLQR SDUD TXH SXHGD XWLOL]DUVH HQ XQD DSOLFDFLyQ &%5�

$GHPiV GH GHVFULELU ODV FDUDFWHUtVWLFDV SULQFLSDOHV GH &%52QWR� HQ HVWH FDStWXOR KHPRV
LQWURGXFLGR HO $QiOLVLV )RUPDO GH &RQFHSWRV FRPR XQD WpFQLFD SDUD FODVLILFDU \ HVWUXFWXUDU OD
LQIRUPDFLyQ GH XQ GRPLQLR \ TXH SURSRUFLRQD XQ PRGHOR PDWHPiWLFR SDUD OD FRQVWUXFFLyQ \
HO DQiOLVLV GH MHUDUTXtDV FRQFHSWXDOHV� /D SRWHQFLD GH HVWD WpFQLFD YLHQH GDGD SRU VX FDSDFLGDG
SDUD H[WUDHU GH IRUPD DXWRPiWLFD ORV FRQFHSWRV UHODFLRQDGRV FRQ XQ FRQWH[WR IRUPDO GHWHU�
PLQDGR� /RV FRQFHSWRV IRUPDOHV UHSUHVHQWDQ SDWURQHV \ UHJXODULGDGHV VREUH HO GRPLQLR�
KDFLHQGR YLVLEOH \ DFFHVLEOH OD HVWUXFWXUD FRQFHSWXDO GH OD LQIRUPDFLyQ� (O $)& HV DGHFXDGR
FXDQGR VH YD D WUDEDMDU FRQ XQ JUDQ Q~PHUR GH HQWLGDGHV GHVFULWDV PHGLDQWH XQ FRQMXQWR GH
SURSLHGDGHV R DWULEXWRV� (VWH PRGR GH UHSUHVHQWDU HQWLGDGHV WDPELpQ HV DGHFXDGR D ORV VLV�
WHPDV GH UHSUHVHQWDFLyQ GHO FRQRFLPLHQWR EDVDGRV HQ '/V� 8QR GH ORV REMHWLYRV GH HVWH
FDStWXOR KD VLGR LQWURGXFLU ORV HOHPHQWRV EiVLFRV GHO $)& SDUD H[WUDHU FRQRFLPLHQWR GH XQD
EDVH GH FDVRV TXH VH XWLOL]DUi SRVWHULRUPHQWH HQ ORV SURFHVRV GH UD]RQDPLHQWR GH ORV VLVWH�
PDV &%5� HQ FRQFUHWR� SDUD OD IRUPXODFLyQ GH FRQVXOWDV \ OD UHFXSHUDFLyQ GH FDVRV�
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Capítulo 5 
LOS MÉTODOS DE CBRONTO 

1. Introducción 
(Q HO FDStWXOR DQWHULRU KHPRV LQWURGXFLGR &%52QWR� XQD RQWRORJtD TXH LQFOX\H WHUPLQRORJtD
\ FRQRFLPLHQWR VREUH OD UHVROXFLyQ GH SUREOHPDV PHGLDQWH &%5� (Q SDUWLFXODU� &%52QWR
LQFOX\H XQD ELEOLRWHFD GH PpWRGRV JHQpULFRV TXH UHVXHOYHQ ODV WDUHDV LQYROXFUDGDV HQ ORV
VLVWHPDV &%5� (Q HVWH FDStWXOR GHWDOODPRV FDGD XQR GH HVWRV PpWRGRV�

3DUWLHQGR GH OD EDVH GH TXH QXHVWUD ELEOLRWHFD GH PpWRGRV HV OLPLWDGD \� SRU VXSXHVWR
DPSOLDEOH HQ HO IXWXUR� KHPRV LQFOXLGR HQ HOOD DOJXQRV PpWRGRV TXH VRQ UHSUHVHQWDWLYRV GH
ORV VLVWHPDV .,�&%5 \ TXH VDFDQ SDUWLGR GHO FRQRFLPLHQWR JHQHUDO VREUH HO GRPLQLR GHO TXH
GLVSRQHQ ORV VLVWHPDV GLVHxDGRV� $GHPiV� ORV PpWRGRV DSURYHFKDQ ORV PHFDQLVPRV GH UD]R�
QDPLHQWR GH /220� HO VLVWHPD GH '/V HQ HO TXH VH EDVD QXHVWUD SURSXHVWD�

(Q SULPHU OXJDU GHVFULELPRV HO SURFHVR GH UHVROXFLyQ GH WDUHDV GH &2/,%5, FRQ HO REMH�
WLYR GH HQPDUFDU HO XVR GH ORV PpWRGRV HQ HO SURFHVR GH GLVHxR GH XQD DSOLFDFLyQ &%5� (O
SURFHVR GH GLVHxR GH DSOLFDFLRQHV &%5 XVDQGR &2/,%5, VH GHWDOODUi HQ HO &DStWXOR �� (O
UHVWR GHO FDStWXOR HVWi RUJDQL]DGR HQ WRUQR D ODV WDUHDV UHVXOWDQWHV GH DSOLFDU HO PpWRGR &%5�
UHFXSHUDFLyQ� DGDSWDFLyQ� UHYLVLyQ \ DSUHQGL]DMH�

3DUD FDGD PpWRGR GH OD ELEOLRWHFD DVRFLDGR FRQ DOJXQD GH HVWDV WDUHDV GHVFULELPRV VX
FRPSRUWDPLHQWR JHQHUDO� ODV VXEWDUHDV TXH JHQHUD \ GLVWLQWDV RSFLRQHV GH PpWRGRV TXH UH�
VXHOYHQ HVWDV VXEWDUHDV� $GHPiV� SDUD FDGD PpWRGR KDFHPRV KLQFDSLp HQ ORV UHTXLVLWRV TXH
GHWHUPLQDQ VX DSOLFDELOLGDG� /D IRUPDOL]DFLyQ GH ORV PpWRGRV FRPR LQGLYLGXRV UHSUHVHQWDGRV
HQ /220 VH LQFOX\H FRPR SDUWH GHO $SpQGLFH %� $GHPiV� HO $SpQGLFH & LQFOX\H XQ OLVWDGR
WH[WXDO GH WRGRV ORV PpWRGRV GH OD ELEOLRWHFD� (O &DStWXOR � LQFOX\H HMHPSORV GH XVR GH ORV
PpWRGRV GH OD ELEOLRWHFD�

2. Resolución de tareas en COLIBRI 
&2/,%5, GHILQH XQ SURFHVR GH UHVROXFLyQ GH WDUHDV JHQHUDO \ UHFXUVLYR TXH SDUWH GH XQD
WDUHD \ DFFHGH D ORV PpWRGRV HOHJLGRV \ FRQILJXUDGRV SRU HO GLVHxDGRU GXUDQWH OD IDVH GH GL�
VHxR GH OD DSOLFDFLyQ �TXH VH GHVFULEH HQ HO &DStWXOR ��� 6L HO PpWRGR HV GH UHVROXFLyQ VH XVD
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GLUHFWDPHQWH SDUD UHVROYHU OD WDUHD \ VL HV XQ PpWRGR GH GHVFRPSRVLFLyQ GLYLGH OD WDUHD HQ
VXEWDUHDV� 3DUD FDGD XQD GH ODV VXEWDUHDV REWHQLGDV DSOLFDPRV HO SURFHVR GH UHVROXFLyQ GH
IRUPD UHFXUVLYD�

&RPR YLPRV HQ HO &DStWXOR �� SDUD FDGD PpWRGR VH HVSHFLILFDQ� HQWUH RWUDV FRVDV� OD VDOLGD

TXH JHQHUD� VXV UHTXLVLWRV GH HQWUDGD −TXH VH GHVFRPSRQHQ HQ� UHTXLVLWRV GH GLVHxR� GH VH�

FXHQFLD� SDUDPpWULFRV \ GH FRQRFLPLHQWR− \ VXV UHTXLVLWRV GH DSOLFDELOLGDG�

(Q OD )LJXUD ��� VH PXHVWUD FyPR VH SURSDJDQ ODV HQWUDGDV \ VDOLGDV GH ORV PpWRGRV GX�
UDQWH HO SURFHVR GH UHVROXFLyQ GH WDUHDV� D WUDYpV GH ORV GLVWLQWRV QLYHOHV GH GHVFRPSRVLFLyQ

GH WDUHDV� /RV UHTXLVLWRV GH VHFXHQFLD −TXH IRUPDQ SDUWH GH ORV UHTXLVLWRV GH HQWUDGD− GHV�
FULEHQ ODV HQWUDGDV TXH FDGD PpWRGR HVSHUD UHFLELU GHO PpWRGR TXH UHVXHOYH OD WDUHD DQWHULRU
HQ XQD VHFXHQFLD GH UHVROXFLyQ GH WDUHDV�

(O SURFHVR GH UHVROXFLyQ DFFHGH DO PpWRGR HOHJLGR SDUD UHVROYHU FDGD WDUHD GH XQD VH�

FXHQFLD GH WDUHDV ,67N� «,67NQ−HQ OD IDVH GH GLVHxR GH OD DSOLFDFLyQ VH HVWDEOHFH OD UHODFLyQ
WDVNBPHWKRG HQWUH OD WDUHD \ XQR GH ORV PpWRGRV TXH WLHQHQ XQD FRPSHWHQFLD �UHODFLyQ FRP�
SHWHQFH� DGHFXDGD� 'LFKD VHFXHQFLD GH WDUHDV VH JHQHUD DO DSOLFDU XQ FLHUWR PpWRGR GH GHV�
FRPSRVLFLyQ ,0N� /D HQWUDGD GHO PpWRGR ,0N VH SURSDJD DO PpWRGR TXH UHVXHOYH OD SULPHUD

VXEWDUHD GH OD VHFXHQFLD −,67N�− TXH HQ OD )LJXUD ��� HV HO PpWRGR ,0NQ� /D VDOLGD GHO PpWR�
GR ,0N VH FRUUHVSRQGH FRQ OD VDOLGD GHO PpWRGR TXH UHVXHOYH OD ~OWLPD VXEWDUHD GH OD VHFXHQ�

FLD −,67NQ− TXH HQ OD ILJXUD HV HO PpWRGR ,0N�� (Q XQD VHFXHQFLD GH PpWRGRV −,0N� «

,0NQ− TXH UHVXHOYH XQD VHFXHQFLD GH WDUHDV − ,67N� «,67NQ− OD VDOLGD GHO PpWRGR ,0NL GHEH
VDWLVIDFHU ORV UHTXLVLWRV GH VHFXHQFLD GHO PpWRGR ,0NL��� 3RU VX SDUWH HO PpWRGR SXHGH WHQHU
RWUDV HQWUDGDV H[WHUQDV �UHTXLVLWRV GH GLVHxR� SDUiPHWURV R FRQRFLPLHQWR GHO GRPLQLR��
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Figura 5-1. El proceso de resolución de tareas de COLIBRI 
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&RPR YHUHPRV HQ HO &DStWXOR �� FDGD YH] TXH HO XVXDULR ILQDO LQLFLD XQ FLFOR GH UHVROXFLyQ
GH XQD FRQVXOWD� HO VLVWHPD KDUi XQD OODPDGD DO UHVROXWRU GH WDUHDV FRQ OD WDUHD SULQFLSDO GH

UHVROXFLyQ GH SUREOHPDV −FRSLD GHO LQGLYLGXR FDQyQLFR L&%5B7DVN� (Q QXHVWUD ELEOLRWHFD
H[LVWH XQ ~QLFR PpWRGR TXH UHVXHOYH HVWD WDUHD� HO PpWRGR &%5� L&%5B0HWKRG� TXH FRPR
KHPRV YLVWR HQ HO &DStWXOR � GHVFRPSRQH OD WDUHD HQ FXDWUR VXEWDUHDV�� UHFXSHUDU� DGDSWDU�
UHYLVDU \ DSUHQGHU�

'XUDQWH OD IDVH GH GLVHxR GH OD DSOLFDFLyQ� HO GLVHxDGRU GHEH HOHJLU TXp PpWRGR VH XWLOL]DUi
SDUD UHVROYHU FDGD WDUHD FRQFUHWD �)LJXUD ����� /RV VLJXLHQWHV DSDUWDGRV GHVFULEHQ ORV PpWR�
GRV GH OD ELEOLRWHFD GH &%52QWR� HV GHFLU� ODV DOWHUQDWLYDV TXH VH RIUHFHQ DO GLVHxDGRU GH XQD
DSOLFDFLyQ &%5� RUJDQL]DGRV HQ WRUQR D ODV FXDWUR VXEWDUHDV TXH VH GHULYDQ GH OD DSOLFDFLyQ
GHO PpWRGR &%5� UHFXSHUDFLyQ �$SDUWDGR ��� DGDSWDFLyQ �$SDUWDGR ��� UHYLVLyQ �$SDUWDGR ��
\ DSUHQGL]DMH �$SDUWDGR ���

3. Recuperación 
&XDOTXLHU PpWRGR GH UHFXSHUDFLyQ FRPELQD DOJ~Q SURFHGLPLHQWR SDUD YDORUDU HO JUDGR GH

VLPLOLWXG HQWUH GRV FDVRV −FRQVXOWD \ REMHWLYR− \ DOJ~Q SURFHGLPLHQWR SDUD EXVFDU HO FDVR
PiV VLPLODU D OD FRQVXOWD� /D LQYHVWLJDFLyQ HQ HO SULPHU DVSHFWR VH KD FHQWUDGR HQ GHVDUUROODU
SURFHGLPLHQWRV HILFLHQWHV \ SUHFLVRV SDUD YDORUDU OD VLPLOLWXG VHPiQWLFD GH XQ FDVR UHVSHFWR D
XQD FRQVXOWD� 5HVSHFWR DO SURFHGLPLHQWR GH E~VTXHGD OD LQYHVWLJDFLyQ VH UHILHUH D OLPLWDU R
DFRWDU OD E~VTXHGD SDUD SRGHU HQFRQWUDU HO PHMRU FDVR GH IRUPD PiV HILFLHQWH VLQ UHFRUUHU OD
EDVH GH FDVRV FRPSOHWD SHUR VLQ UHGXFLU OD FDOLGDG GHO UHVXOWDGR� &RPR KHPRV GHVFULWR HQ HO
&DStWXOR �� OD DSUR[LPDFLyQ FRPSXWDFLRQDO SXUD� TXH FRQVLVWH HQ OOHYDU D FDER XQD E~VTXHGD
H[KDXVWLYD HQ OD EDVH GH FDVRV� DXQTXH HV VLPSOH \ HVWi PX\ H[WHQGLGD� SXHGH UHVXOWDU PX\
LQHILFLHQWH� VREUH WRGR SDUD EDVHV GH FDVRV JUDQGHV� /D VROXFLyQ SDVD SRU XVDU DUTXLWHFWXUDV
SDUDOHODV TXH VH DSR\DQ HQ XQ DXPHQWR GH ORV UHFXUVRV +: XWLOL]DGRV� R HVWUDWHJLDV GH E~V�
TXHGD EDVDGDV HQ HVWUXFWXUDV GH RUJDQL]DFLyQ TXH HYLWDQ WHQHU TXH H[DPLQDU WRGRV ORV FDVRV�

(Q HO &DStWXOR � �$SDUWDGR �������� VH GHVFULELy HO OHQJXDMH GH UHSUHVHQWDFLyQ GH PpWRGRV
GH &%52QWR� 7RGRV ORV PpWRGRV GH UHFXSHUDFLyQ FRPSDUWHQ�

• /D PLVPD FRPSHWHQFLD −UHSUHVHQWDGD SRU HO LQGLYLGXR FDQyQLFR L5HWULHYHB7DVN�

� 5HDOPHQWH� FRPR YHUHPRV HQ HO &DStWXOR �� HO GLVHxDGRU SXHGH HOLPLQDU DOJXQD GH HVWDV VXEWDUHDV�
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Figura 5-2. Resolución de la tarea principal de un ciclo CBR 
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• /D VDOLGD −UHSUHVHQWDGD SRU HO LQGLYLGXR L5HWULHYDOB2XWSXW− TXH LQFOX\H HO DWULEXWR
UHWULHYHGBFDVHV FRQ OD OLVWD GH FDVRV UHFXSHUDGRV RUGHQDGRV SRU VX YDORU GH VLPLOLWXG
FRQ OD FRQVXOWD�

/RV VLJXLHQWHV DSDUWDGRV GHVFULEHQ ORV PpWRGRV GH OD ELEOLRWHFD GH &%52QWR �TXH KHPRV
LQWURGXFLGR HQ HO &DStWXOR �� \ TXH UHVXHOYHQ OD WDUHD GH UHFXSHUDFLyQ GH FDVRV� FyPSXWR GH
VLPLOLWXG QXPpULFD �$SDUWDGR ����� FODVLILFDFLyQ GH FRQFHSWRV \ UHFRQRFLPLHQWR GH LQVWDQFLDV�
VREUH XQD HVWUXFWXUD FRQFHSWXDO JHQpULFD R VREUH HO UHWtFXOR GH FRQFHSWRV IRUPDOHV UHVXOWDQWH
GH DSOLFDU HO $)& D OD EDVH GH FDVRV �$SDUWDGR ����� FULWHULRV GH UHOHYDQFLD �$SDUWDGR ���� \
WpUPLQRV GH VLPLOLWXG �$SDUWDGR ����� 3DUD FDGD PpWRGR VH GHVFULEH VX FRPSRUWDPLHQWR \ VXV

FRPSRQHQWHV −VHJ~Q HO OHQJXDMH GH UHSUHVHQWDFLyQ GH PpWRGRV� (Q FRQFUHWR KDFHPRV KLQ�
FDSLp HQ ORV UHTXLVLWRV GHO PpWRGR \ ODV VXEWDUHDV TXH JHQHUD� (O OHFWRU LQWHUHVDGR SXHGH
FRPSOHWDU OD GHVFULSFLyQ GH ORV DSDUWDGRV VLJXLHQWHV FRQ OD IRUPDOL]DFLyQ GH ORV PpWRGRV TXH
VH LQFOX\H HQ HO $SpQGLFH % \ HO OLVWDGR WH[WXDO GH PpWRGRV TXH VH LQFOX\H HQ HO $SpQGLFH &�

3.1 Recuperación por cómputo de similitud 
(VWH WLSR GH UHFXSHUDFLyQ VH FDUDFWHUL]D SRUTXH OD VLPLOLWXG HQWUH OD FRQVXOWD \ ORV FDVRV VH
YDORUD XVDQGR XQD PHGLGD TXH VH FRPSXWD HQ WLHPSR GH HMHFXFLyQ� HV GHFLU� UHSUHVHQWD XQD
DSUR[LPDFLyQ FRPSXWDFLRQDO �YV� UHSUHVHQWDFLRQDO� DO &%5� $XQTXH PXFKDV PpWULFDV GH
VLPLOLWXG XWLOL]DGDV HQ ORV VLVWHPDV &%5 DVXPHQ TXH ORV FDVRV VH UHSUHVHQWDQ FRPR FROHFFLR�
QHV GH SDUHV DWULEXWR�YDORU� HQ HO &DStWXOR � KHPRV YLVWR TXH ODV UHSUHVHQWDFLRQHV HVWUXFWXUD�
GDV� FRPR ODV TXH QRVRWURV SODQWHDPRV� UHTXLHUHQ HO XVR GH PHGLGDV PiV FRPSOHMDV� (Q
SDUWLFXODU� QRV FHQWUDPRV HQ ODV PpWULFDV GH VLPLOLWXG TXH FRPSXWDQ YDORUHV QXPpULFRV�

1XHVWUD SURSXHVWD VH UHODFLRQD FRQ OD DSUR[LPDFLyQ SUHVHQWDGD HQ >%HUJPDQQ	6WDKO��@�
GHVFULWD HQ HO &DStWXOR �� \D TXH GLYLGH HO FyPSXWR GH OD VLPLOLWXG HQ GRV FRPSRQHQWHV TXH
KHPRV OODPDGR VLPLOLWXG SRU SRVLFLyQ \ VLPLOLWXG SRU FRQWHQLGRV \ TXH VH FRUUHVSRQGHQ FRQ OD VLPLOL�
WXG LQWHU�FODVV H LQWUD�FODVV� UHVSHFWLYDPHQWH� $Vt� SDUD FRPSXWDU OD VLPLOLWXG HQWUH GRV REMHWRV
�LQGLYLGXRV� VH YDORUD VX VLPLOLWXG SRU SRVLFLyQ� VX VLPLOLWXG SRU FRQWHQLGRV \ DPERV UHVXOWD�
GRV VH FRPELQDQ XWLOL]DQGR XQD FLHUWD IXQFLyQ GH FRPELQDFLyQ�

• /D FRPSRQHQWH GH VLPLOLWXG SRU SRVLFLyQ GHSHQGH GH OD SRVLFLyQ UHODWLYD GH ORV GRV
LQGLYLGXRV HQ OD MHUDUTXtD FRQFHSWXDO GHO GRPLQLR� HV GHFLU� ORV FRQFHSWRV D ORV TXH
SHUWHQHFHQ�

• /D FRPSRQHQWH GH VLPLOLWXG SRU FRQWHQLGRV GHSHQGH GH ORV DWULEXWRV R UHODFLRQHV GH
ORV LQGLYLGXRV FRPSDUDGRV FRQ RWURV LQGLYLGXRV� TXH D VX YH] SXHGHQ VHU HVWUXFWXUD�
GRV R VLPSOHV� (V GHFLU� FRQVLGHUD ORV DWULEXWRV FRPSDUWLGRV SRU ORV REMHWRV FRPSD�
UDGRV \ OD VLPLOLWXG HQWUH VXV UHOOHQRV� 3DUD HO FyPSXWR GH HVWD FRPSRQHQWH�

² 6L ORV LQGLYLGXRV VRQ HVWUXFWXUDGRV� HV GHFLU� VH UHODFLRQDQ FRQ RWURV LQGLYLGXRV
PHGLDQWH DWULEXWRV UHODFLRQDOHV� OD VLPLOLWXG SRU FRQWHQLGRV VH FRUUHVSRQGH FRQ OR
TXH WtSLFDPHQWH VH OODPD VLPLOLWXG JOREDO� 6H FRPSXWD FRQ XQD IXQFLyQ TXH FDOFXOD
UHFXUVLYDPHQWH OD VLPLOLWXG HQWUH ORV UHOOHQRV GH ORV DWULEXWRV FRPXQHV \ FRPELQD
ORV UHVXOWDGRV GH VLPLOLWXG REWHQLGRV� (Q HO &DStWXOR � KHPRV GHVFULWR HMHPSORV

FOiVLFRV GH IXQFLRQHV GH VLPLOLWXG JOREDO −PHGLD DULWPpWLFD� HXFOLGHD� ���

² 6L ORV LQGLYLGXRV VRQ VLPSOHV� HV GHFLU� QR WLHQHQ DWULEXWRV� QR WLHQH VHQWLGR DSOLFDU
XQD IXQFLyQ JOREDO GH FRPELQDFLyQ� 3RU WDQWR� OD VLPLOLWXG SRU FRQWHQLGRV VH FR�
UUHVSRQGH FRQ OD VLPLOLWXG ORFDO� /DV IXQFLRQHV GH VLPLOLWXG ORFDO VRQ� HQ JHQHUDO�
HVSHFtILFDV GH FDGD WLSR �FRQFHSWR VLPSOH�� 3XHGH VHU XQD UHIHUHQFLD D XQD WDEOD� D
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XQD IXQFLyQ GHILQLGD SRU HO XVXDULR R D IXQFLRQHV SUHGHILQLGDV� SRU HMHPSOR SDUD
WLSRV QXPpULFRV R VLPEyOLFRV �GLVWDQFLD� LJXDOGDG� HWF���

• /RV GRV UHVXOWDGRV DQWHULRUHV VH FRPELQDQ XVDQGR XQD IXQFLyQ GH FRPELQDFLyQ FR�
PR OD PHGLD SRQGHUDGD R VLPSOHPHQWH HO SURGXFWR QRUPDOL]DGR HQWUH ORV YDORUHV
FRPR HQ >%HUJPDQQ	6WDKO��@� (Q QXHVWUD SURSXHVWD OD FRPELQDFLyQ VH SXHGH OOHYDU
D FDER XVDQGR D VX YH] FXDOTXLHUD GH ODV IXQFLRQHV GH VLPLOLWXG JOREDO�

1XHVWUD DSRUWDFLyQ VH EDVD HQ OD UHSUHVHQWDFLyQ H[SOtFLWD \ GHFODUDWLYD GH FDGD XQD GH ODV
FRPSRQHQWHV GH ODV IXQFLRQHV GH VLPLOLWXG XWLOL]DQGR WHUPLQRORJtD GH &%52QWR� (O OHQJXDMH
GH GHVFULSFLyQ GH PHGLGDV GH VLPLOLWXG GH &%52QWR SHUPLWH GHILQLU QXHYDV PHGLGDV \ DVR�
FLDUODV FRQ FLHUWRV FRQFHSWRV GHO GRPLQLR� (VWDV PHGLGDV VH XWLOL]DUiQ SDUD FRPSDUDU HQWUH Vt
ODV LQVWDQFLDV GH GLFKRV FRQFHSWRV GHO GRPLQLR� $GHPiV� SDUD DSOLFDU XQD PHGLGD GH VLPLOLWXG
VH WHQGUi HQ FXHQWD HO WLSR GH tQGLFH DVRFLDGR FRQ HO FRQFHSWR DFWXDO �VHJ~Q GHVFULELPRV HQ
HO &DStWXOR � �$SDUWDGR ������� (O WLSR GH tQGLFH GHILQH OD IRUPD GH PHGLU OD VLPLOLWXG HQWUH
ORV LQGLYLGXRV HQ IXQFLyQ GH ORV WpUPLQRV TXH FRQWULEX\HQ� HV GHFLU� TXH VH SXHGH PHGLU OD
VLPLOLWXG HQ EDVH D XQD SDUWH GH ORV DWULEXWRV GH XQ REMHWR LJQRUDQGR HO UHVWR�

/RV VLJXLHQWHV SDVRV HVTXHPDWL]DQ HO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG�

�� 6H REWLHQH XQ FRQMXQWR LQLFLDO GH FDVRV FDQGLGDWRV�

�� 6H FRPSDUD HO LQGLYLGXR FRQVXOWD T FRQ FDGD XQR GH ORV FDVRV FDQGLGDWRV XVDQGR HO
VLJXLHQWH PpWRGR JHQHUDO�

D� 3DUD FRPSDUDU GRV LQGLYLGXRV L� H L� FXDOHVTXLHUD VH REWLHQH HO FRQFHSWR FR�
P~Q PiV HVSHFtILFR GHO TXH DPERV VRQ LQVWDQFLD &L� 6H DFFHGH D OD PHGLGD GH
VLPLOLWXG DVRFLDGD D HVWH FRQFHSWR &L�� TXH LQGLFD HO PRGR GH FRPSXWDU OD
VLPLOLWXG SRU FRQWHQLGRV� SRU SRVLFLyQ \ FyPR FRPELQDUODV� 6H FRPSXWDQ ORV
YDORUHV GH VLPLOLWXG WHQLHQGR HQ FXHQWD ~QLFDPHQWH ODV FRQWULEXFLRQHV GH ORV
DWULEXWRV DGHFXDGRV VHJ~Q HO WLSR GH tQGLFH DVRFLDGR DO FRQFHSWR &L�

E� 6L L� H L� VRQ LQGLYLGXRV HVWUXFWXUDGRV� OD IXQFLyQ JOREDO GH VLPLOLWXG SRU FRQ�
WHQLGRV FDOFXOD UHFXUVLYDPHQWH OD VLPLOLWXG HQWUH ORV UHOOHQRV GH VXV DWULEXWRV
FRPXQHV� DFFHGLHQGR D VX YH] D OD PHGLGD GH VLPLOLWXG DVRFLDGD DO FRQFHSWR
PiV HVSHFtILFR TXH FRQWHQJD D DPERV UHOOHQRV� \ FRPELQD ORV UHVXOWDGRV GH
VLPLOLWXG REWHQLGRV�

�� 6H SXHGH XWLOL]DU XQ XPEUDO SDUD VHOHFFLRQDU ORV FDVRV FRQ XQ YDORU GH VLPLOLWXG FRQ
OD FRQVXOWD PD\RU�

/RV DSDUWDGRV VLJXLHQWHV GHVFULEHQ ORV UHTXLVLWRV GHO PpWRGR� ODV VXEWDUHDV TXH JHQHUD \
ORV PpWRGRV TXH ODV UHVXHOYHQ� \ FyPR VH IRUPDOL]DQ HQ &%52QWR ODV IXQFLRQHV GH VLPLOLWXG
\ ODV PHGLGDV GH VLPLOLWXG TXH ODV XWLOL]DQ�

3.1.1 Requisitos del método 
/D UHODFLyQ GH VXEVXQFLyQ GH ODV '/V SHUPLWH TXH &%52QWR GHILQD XQD MHUDUTXtD GH KHUHQ�
FLD HQWUH ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV UHTXLVLWRV GH DSOLFDELOLGDG GH ORV PpWRGRV� (O
PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG KHUHGD ORV UHTXLVLWRV GH DSOLFDELOLGDG GHO

PpWRGR &%5 −TXH GHVFULELPRV HQ HO &DStWXOR �� $SDUWDGR �����− \ HVSHFLDOL]D ODV UHVWULFFLR�
QHV VREUH OD EDVH GH FDVRV� DxDGLHQGR XQ UHTXLVLWR GH DSOLFDELOLGDG DGLFLRQDO� SRU PRWLYRV GH
HILFLHQFLD� SDUD HYLWDU OD DSOLFDFLyQ GH HVWH PpWRGR HQ EDVHV GH FDVRV JUDQGHV�

� 5HDOPHQWH HO FRQFHSWR &L QR HV ~QLFR HQ JHQHUDO� (O $SDUWDGR ������� GHVFULEH HO PHFDQLVPRV GH DFFHVR D ODV PHGLGDV GH
VLPLOLWXG�
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/D )LJXUD ��� PXHVWUD OD UHODFLyQ GH VXEVXQFLyQ HQWUH ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV
UHTXLVLWRV GH DSOLFDELOLGDG GH ORV PpWRGRV GH UHFXSHUDFLyQ SRU FRPSXWDFLyQ \ HO PpWRGR
&%5� (O FRQFHSWR &RPSXWDWLRQ$SSOLFDWLRQB5HTXLUHPHQWV KHUHGD ODV FDUDFWHUtVWLFDV GHO
FRQFHSWR &%5$SSOLFDWLRQB5HTXLUHPHQWV� HV GHFLU� UHTXLHUH XQD EDVH GH FDVRV FRQ GHVFULS�
FLyQ TXH FRQWLHQH DO PHQRV XQ FDVR� (O FRQFHSWR &RPSXWDWLRQ$SSOLFDWLRQB5HTXLUHPHQWV
UHVWULQJH ODV FDUDFWHUtVWLFDV GH OD EDVH GH FDVRV� HVSHFLDOL]DQGR HO FRQFHSWR
:LWKB&DVHB%DVHB1RWB(PSW\ D :LWKB&DVHB%DVHB1RWB%LJ�

(VWH WLSR GH UD]RQDPLHQWR VREUH ORV FRQFHSWRV GH UHTXLVLWRV HV HO PHFDQLVPR TXH XWLOL�
]DPRV SDUD GHWHUPLQDU OD DSOLFDELOLGDG GH XQ PpWRGR FRQ UHVSHFWR D XQ FLHUWR FRQWH[WR� &R�
PR VH GHVFULEH HQ HO &DStWXOR � SDUD GHWHUPLQDU VL XQ PpWRGR HV DSOLFDEOH VH FRQVWUX\H XQ
FRQFHSWR TXH UHSUHVHQWD DO FRQWH[WR DFWXDO \ VH FRPSUXHED VL VH FODVLILFD �DXWRPiWLFDPHQWH
SRU VXV FDUDFWHUtVWLFDV� FRPR XQD HVSHFLDOL]DFLyQ GHO FRQFHSWR GH UHTXLVLWRV GH DSOLFDELOLGDG
GHO PpWRGR� 6L HV DVt HO PpWRGR HV DSOLFDEOH HQ HO FRQWH[WR DFWXDO \ VL QR� HO SURSLR FRQFHSWR
GH UHTXLVLWRV GH DSOLFDELOLGDG SHUPLWH H[SOLFDU TXp FRQRFLPLHQWR OH IDOWD DO FRQWH[WR SDUD
SRGHU DSOLFDU HO PpWRGR�

/D )LJXUD ��� UHSUHVHQWD ORV UHTXLVLWRV GH HQWUDGD −UHSUHVHQWDGRV SRU HO LQGLYLGXR L&RP�

SXWDWLRQB,QSXWV− GHO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG �TXH HVWi UHSUHVHQ�
WDGR SRU HO LQGLYLGXR FDQyQLFR L5HWULHYHBFRPSXWDWLRQDOBPHWKRG��

• /RV UHTXLVLWRV SDUDPpWULFRV VRQ OD HVSHFLILFDFLyQ GH OD FRQVXOWD �TXHU\� \ GH OD EDVH
GH FDVRV �FDVHEDVH� HQ OD TXH VH YD D UHFXSHUDU� (VWRV UHTXLVLWRV ORV KHUHGD GHO PpWR�
GR &%5� /D EDVH GH FDVRV VH GHEH HQWHQGHU FRPR XQR GH ORV WLSRV GH FDVRV GHILQL�
GRV �VXEFRQFHSWRV GH &$6(�� 3DUD EXVFDU HQ WRGRV ORV WLSRV GH FDVRV OD EDVH GH FDVRV
HVSHFLILFDGD VH UHIHULUi DO FRQFHSWR &$6(� /RV YDORUHV FRQFUHWRV TXH UHOOHQDQ ORV DWUL�
EXWRV TXHU\ \ FDVHEDVH GHO LQGLYLGXR L&RPSXWDWLRQ3DUDPHWHU� HV GHFLU� OD EDVH GH
FDVRV \ OD FRQVXOWD FRQ ODV TXH WUDEDMDUi HO PpWRGR� VH H[WUDHQ GH OD GHVFULSFLyQ GHO
LQGLYLGXR TXH UHSUHVHQWD HO FRQWH[WR DFWXDO �VH GHVFULEH HQ HO &DStWXOR ���

• /RV UHTXLVLWRV GH FRQRFLPLHQWR HVSHFLILFDQ OD FRQYHQLHQFLD GH GHILQLU DOJXQD PHGLGD
GH VLPLOLWXG DVRFLDGD DO FRQFHSWR WLSR GH FDVR TXH UHSUHVHQWD OD EDVH GH FDVRV�

Figura 5-3. Requisitos de aplicabilidad del método de recupe-
ración por cómputo de similitud 
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• &RPR UHTXLVLWRV GH GLVHxR� HO GLVHxDGRU SXHGH LQFOXLU HO XPEUDO GH VLPLOLWXG D SDUWLU
GHO FXDO XQ LQGLYLGXR VH FRQVLGHUD DGHFXDGR� 6L QR VH HVSHFLILFD XPEUDO VH GHYXHOYHQ
WRGRV ORV FDVRV �TXH HVWDUiQ RUGHQDGRV HQ RUGHQ GHFUHFLHQWH VHJ~Q HO YDORU GH VLPLOL�
WXG FRQ OD FRQVXOWD�� HV GHFLU� VH FRQVLGHUD XPEUDO FHUR�

3XHVWR TXH OD WDUHD GH UHFXSHUDFLyQ HV OD SULPHUD GH OD VHFXHQFLD� QLQJ~Q PpWRGR GH UH�
FXSHUDFLyQ WHQGUi UHTXLVLWRV GH VHFXHQFLD�

3.1.2 Resolución de las subtareas  
(O PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG HV XQ PpWRGR GH GHVFRPSRVLFLyQ ³HV
GHFLU� LQVWDQFLD GH 'HFRPSRVLWLRQB0HWKRG³ TXH� GDGR XQ LQGLYLGXR FRQVXOWD� GLYLGH OD WDUHD

GH UHFXSHUDFLyQ HQ WUHV VXEWDUHDV� REWHQHU ORV FDVRV GH OD EDVH GH FDVRV −2EWDLQ&DVHVB7DVN
�LQVWDQFLD FDQyQLFD LREWDLQBFDVHV�−� FRPSDUDU OD FRQVXOWD FRQ FDGD XQR GH HOORV XWLOL]DQGR

XQD FLHUWD PHGLGD GH VLPLOLWXG \ RUGHQDUORV GH PD\RU D PHQRU YDORU GH VLPLOLWXG −$VVHVV�
6LPB7DVN �LFRPSXWHBVLPLODULW\�− \ WHQLHQGR HQ FXHQWD ORV YDORUHV GH VLPLOLWXG VHOHFFLRQDU

HO�ORV FDVRV D UHFXSHUDU −6HOHFWB7DVN �LVHOHFWBEHVW��
&DGD XQD GH HVWDV VXEWDUHDV VH UHVXHOYH D VX YH] SRU RWURV PpWRGRV TXH VyOR DxDGHQ D ORV

UHTXLVLWRV TXH VH KHUHGDQ GHO QLYHO VXSHULRU ORV UHTXLVLWRV GH VHFXHQFLD TXH JDUDQWL]DQ TXH VH
SXHGHQ VHFXHQFLDOL]DU FRQ ORV PpWRGRV FX\D VDOLGD VHD FRPSDWLEOH�

• /D WDUHD LREWDLQBFDVHV REWLHQH HO FRQMXQWR LQLFLDO GH FDVRV FDQGLGDWRV DO TXH VH
DSOLFDUiQ ODV VLJXLHQWHV VXEWDUHDV� (VWD WDUHD HVWi DVRFLDGD �PHGLDQWH HO HQODFH
WDVNBPHWKRG� FRQ HO ~QLFR PpWRGR TXH OD UHVXHOYH �LREWDLQBFDVHBEDVH� TXH REWLHQH
WRGDV ODV LQVWDQFLDV GH OD EDVH GH FDVRV TXH UHFLEH HVSHFLILFDGD HQ HO SDUiPHWUR FDVH�
EDVH �KHUHGDGR�� (O PpWRGR JHQHUD FRPR VDOLGD XQ LQGLYLGXR �LRE�

Figura 5-4. Requisitos de entrada del método de recuperación 
por cómputo de similitud 
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WDLQBFDVHVBRXWSXW� FRQ XQ DWULEXWR FDVH/LVW TXH OR UHODFLRQD FRQ HO FRQMXQWR GH
FDVRV UHVXOWDQWHV�

• /D WDUHD LFRPSXWHBVLPLODULW\ WLHQH DVRFLDGR XQ PpWRGR �LQXPH�
ULFBVLPFRPSXWDWLRQBPHWKRG� TXH VH HQFDUJD GH FRPSXWDU OD VLPLOLWXG HQWUH OD FRQ�
VXOWD �SDUiPHWUR TXHU\� \ FDGD XQR GH ORV FDVRV GHO FRQMXQWR DQWHULRU �UHTXLVLWR GH
VHFXHQFLD FDVH/LVW�� (O PpWRGR JHQHUD FRPR VDOLGD XQ LQGLYLGXR �LFRPSX�
WHBVLPLODULW\BRXWSXW� FRQ XQ DWULEXWR FDVH/LVW TXH OR UHODFLRQD FRQ HO FRQMXQWR
GH FDVRV GH VDOLGD� (VWH DWULEXWR H[LVWH SRUTXH HV XQ UHTXLVLWR GH VHFXHQFLD GH ORV
PpWRGRV GH VHOHFFLyQ TXH VH UHVXHOYHQ D FRQWLQXDFLyQ HQ OD VHFXHQFLD� 6LQ HPEDUJR�
HQ HO FDVR FRQFUHWR GHO PpWRGR GH FyPSXWR GH VLPLOLWXG GHYXHOYH WDPELpQ XQ DWULEX�
WR VLP9DOXHV FRQ XQD OLVWD GH SDUHV �&L� 69L�� GRQGH &L HV HO QRPEUH GH XQ FDVR \
69L HO YDORU GH VLPLOLWXG HQWUH HO FDVR &L \ OD FRQVXOWD� /D OLVWD HVWi RUGHQDGD GH PD�
\RU D PHQRU YDORU GH VLPLOLWXG�

• /D WDUHD GH VHOHFFLyQ �LVHOHFWBEHVW� VH HQFDUJD GH HOHJLU HO FDVR PHMRU WHQLHQGR HQ
FXHQWD OD LQIRUPDFLyQ GH VLPLOLWXG REWHQLGD SRU HO PpWRGR DQWHULRU \ OD LQIRUPDFLyQ
GHO UHVXOWDGR GHO FDVR �VL H[LVWH�� ([LVWHQ WUHV PpWRGRV FX\D FRPSHWHQFLD HV DGHFXDGD
SDUD UHVROYHU HVWD WDUHD�

– LXVHUVHOHFWFDVHBPHWKRG� RIUHFH OD OLVWD GH RSFLRQHV \ GHOHJD DO XVXDULR OD VHOHF�
FLyQ GHO FDVR PHMRU� ,QFOX\H FRPR UHTXLVLWR GH VHFXHQFLD OD H[LVWHQFLD GHO DWULEXWR
FDVH/LVW FRQ OD OLVWD GH FDVRV FDQGLGDWRV�

– LVHOHFWDOOFDVHVBPHWKRG� VHOHFFLRQD WRGRV ORV FDVRV FRQ XQ YDORU GH VLPLOLWXG VX�
SHULRU DO YDORU XPEUDO �UHTXLVLWR GH GLVHxR KHUHGDGR WKUHVKROG�� &RPR HVWH Pp�
WRGR VH SXHGH XWLOL]DU WDPELpQ SDUD VHOHFFLRQDU FDVRV HQ PpWRGRV HQ ORV TXH HO
FyPSXWR GH VLPLOLWXG QR HV QXPpULFR� VyOR LQFOX\H FRPR UHTXLVLWR GH VHFXHQFLD OD
H[LVWHQFLD GHO DWULEXWR FDVH/LVW �\ VHOHFFLRQD WRGRV VXV FDVRV VLQ WHQHU HQ FXHQWD
HO XPEUDO�� \ QR HO DWULEXWR VLP9DOXHV TXH VyOR VH GHYXHOYH VL KD\ FyPSXWR GH VL�
PLOLWXG QXPpULFD� 6L H[LVWH HO DWULEXWR VLP9DOXHV OR XWLOL]D SDUD VHOHFFLRQDU WRGRV
ORV FDVRV FRQ VLPLOLWXG PD\RU DO XPEUDO GDGR�

– LVHOHFWPD[FDVHBPHWKRG� VHOHFFLRQD HO SULPHU FDVR �HO GH PD\RU YDORU GH VLPLOLWXG�
GH OD OLVWD TXH UHFLEH� 6L HO FDVR PiV VLPLODU LQFOX\H XQ UHVXOWDGR GH IDOOR� HQWRQFHV
VH VHOHFFLRQDQ WDPELpQ ORV VLJXLHQWHV KDVWD LQFOXLU DOJXQR FRQ UHVXOWDGR GH p[LWR�
,JXDO TXH HO PpWRGR DQWHULRU LQFOX\H FRPR UHTXLVLWR GH VHFXHQFLD OD H[LVWHQFLD GHO
DWULEXWR FDVH/LVW DXQTXH VL H[LVWH HO DWULEXWR VLP9DOXHV OR XWLOL]D�

3RU HVWDU ORV WUHV PpWRGRV DVRFLDGRV D OD ~OWLPD VXEWDUHD GH OD VHFXHQFLD GH WDUHDV
GHULYDGDV SRU ORV PpWRGRV GH VHOHFFLyQ� JHQHUDQ FRPR VDOLGD HO PLVPR LQGLYLGXR
L5HWULHYDOB2XWSXW TXH GHYROYHUiQ FRPR VDOLGD ORV PpWRGRV GH UHFXSHUDFLyQ�

2EYLDPHQWH� OD WDUHD PiV LPSRUWDQWH GH ODV WUHV HV OD TXH VH HQFDUJD GHO FyPSXWR GH VLPL�
OLWXG �LFRPSXWHBVLPLODULW\�� (O PpWRGR TXH VH HQFDUJD GH VX UHVROXFLyQ LQYROXFUD YDULDV
VXEWDUHDV �TXH QR VH UHSUHVHQWDQ H[SOtFLWDPHQWH \D TXH OR KHPRV FRQVLGHUDGR XQ PpWRGR GH
UHVROXFLyQ� TXH HVWiQ LPSOtFLWDV HQ HO FyGLJR /LVS GH OD IXQFLyQ TXH LPSOHPHQWD OD HVSHFLILFD�
FLyQ RSHUDFLRQDO GHO PpWRGR� (Q FRQFUHWR� HO PpWRGR UHFXSHUD OD PHGLGD GH VLPLOLWXG TXH
GHEH XWLOL]DU SDUD FRPSDUDU OD FRQVXOWD \ ORV FDVRV� DFFHGH D FDGD XQD GH VXV FRPSRQHQWHV
�SRVLFLyQ \ FRQWHQLGRV� \ ORV FRPELQD XVDQGR OD IXQFLyQ GH FRPELQDFLyQ�

/RV VLJXLHQWHV DSDUWDGRV GHVFULEHQ FyPR VH IRUPDOL]DQ ODV PHGLGDV GH VLPLOLWXG� FyPR VH
DVRFLDQ D ORV FRQFHSWRV GHO GRPLQLR \ HO PHFDQLVPR TXH XWLOL]D HO PpWRGR GH FyPSXWR GH
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VLPLOLWXG SDUD DFFHGHU �UHFXUVLYDPHQWH� D OD PHGLGD GH VLPLOLWXG DGHFXDGD VHJ~Q OD SRVLFLyQ
GH ORV LQGLYLGXRV FRPSDUDGRV�

3.1.3 Formalización de las medidas de similitud en CBROnto 
&%52QWR UHSUHVHQWD H[SOtFLWD \ GHFODUDWLYDPHQWH FLHUWDV PHGLGDV \ IXQFLRQHV GH VLPLOLWXG
SUHGHILQLGDV \ RIUHFH XQ OHQJXDMH SDUD GHILQLU QXHYDV PHGLGDV GH VLPLOLWXG HVSHFtILFDV GHO
GRPLQLR R GH OD DSOLFDFLyQ FRQFUHWD�

(Q &%52QWR FDGD PHGLGD GH VLPLOLWXG VH UHSUHVHQWD FRPR XQD LQVWDQFLD GHO FRQFHSWR
SULPLWLYR 6LPLODULW\0HDVXUH�

�GHIFRQFHSW VLPLODULW\0HDVXUH
�LV�SULPLWLYH ��DQG &%52QWR�FRQFHSW
��DOO FRQWHQWV FRQWHQWVVLPLODULW\)XQFWLRQ� ��DW�PRVW � FRQWHQWV�
��DOO SRVLWLRQ SRVLWLRQVLPLODULW\)XQFWLRQ� ��DW�PRVW � SRVLWLRQ�
��DOO FRPELQDWLRQ JOREDOVLPLODULW\)XQFWLRQ���DW�PRVW � FRPELQDWLRQ�
��DOO PXOWLYDOXHG JOREDOVLPLODULW\)XQFWLRQ� ��DW�PRVW � PXOWLYDOXHG�
��DW�PRVW � ZHLJWK��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQGLYLGXDOV UHSUHVHQWLQJ D VLPL�

ODULW\ PHDVXUH WR FRPSDUH LQVWDQFHV RI D FRQFHSW�����

/D UHODFLyQ FXUUHQW0HDVXUH SHUPLWH DQRWDU XQ FRQFHSWR FRQ OD PHGLGD GH VLPLOLWXG TXH
VHUi XWLOL]DGD SDUD FRPSXWDU OD VLPLOLWXG HQWUH GRV LQVWDQFLDV FXDOHVTXLHUD GH HVH FRQFHSWR�

&RPR KHPRV GHVFULWR� HO FyPSXWR GH OD VLPLOLWXG VH GLYLGH HQ GRV FRPSRQHQWHV� SRVLFLyQ

\ FRQWHQLGRV� TXH VH FRPELQDQ� 3RU WDQWR� HQ FDGD LQGLYLGXR PHGLGD GH VLPLOLWXG −LQVWDQFLD
GH 6LPLODULW\0HDVXUH− VH HVSHFLILFD FyPR FRPSXWDU ODV FRPSRQHQWHV GH VLPLOLWXG SRU
FRQWHQLGRV \ SRU SRVLFLyQ \ FyPR FRPELQDU VXV UHVXOWDGRV� /RV DWULEXWRV FRQWHQWV� SRVL�

WLRQ \ FRPELQDWLRQ UHODFLRQDQ OD PHGLGD GH VLPLOLWXG FRQ ODV IXQFLRQHV GH VLPLOLWXG −LQVWDQ�
FLDV GHO FRQFHSWR VLPLODULW\)XQFWLRQ− TXH VH XWLOL]DUiQ SDUD FDOFXODU ODV FRPSRQHQWHV GH
FRQWHQLGRV� SRVLFLyQ \ FRPELQDU VXV UHVXOWDGRV� UHVSHFWLYDPHQWH�

&XDQGR XQD PHGLGD GH VLPLOLWXG HVWi DVRFLDGD �D WUDYpV GH OD UHODFLyQ FXUUHQW0HDVXUH�
FRQ XQ FRQFHSWR ´VLPSOHµ� HV GHFLU FX\DV LQVWDQFLDV VRQ LQGLYLGXRV VLQ DWULEXWRV UHODFLRQD�
OHV�� OD VLPLOLWXG SRU FRQWHQLGRV VH FRPSXWDUi XVDQGR XQD IXQFLyQ GH VLPLOLWXG ORFDO QR UHFXUVLYD
TXH FRPSXWD XQ YDORU GH VLPLOLWXG� &XDQGR OD PHGLGD GH VLPLOLWXG VH DVRFLH D FRQFHSWRV
HVWUXFWXUDGRV OD FRPSRQHQWH GH VLPLOLWXG SRU FRQWHQLGRV VH FRPSXWD XVDQGR XQD IXQFLyQ GH
VLPLOLWXG JOREDO TXH LQGLFD FyPR FRPELQDU ORV UHVXOWDGRV GH VLPLOLWXG REWHQLGRV DO FRPSDUDU
ORV UHOOHQRV GH FDGD XQR GH ORV DWULEXWRV FRPXQHV TXH SHUWHQH]FDQ DO WLSR GH tQGLFH DSOLFDGR�
(Q DPERV FDVRV OD VLPLOLWXG SRU SRVLFLyQ GHSHQGH GH OD VLWXDFLyQ HQ OD MHUDUTXtD GHO FRQFHSWR
PiV HVSHFtILFR TXH FRQWLHQH D ORV GRV REMHWRV FRPSDUDGRV� $GHPiV� XQD PHGLGD GH VLPLOLWXG
DVRFLDGD D XQ FRQFHSWR WHQGUi HQ FXHQWD HO WLSR GH tQGLFH DVRFLDGR D GLFKR FRQFHSWR� FXDQGR
KD\D DOJXQR� R HO WLSR GH tQGLFH VHPiQWLFR TXH VH XVD SRU GHIHFWR�

3DUD FRPSDUDU OD VLPLOLWXG GH ORV UHOOHQRV GH ORV DWULEXWRV PXOWLYDORUDGRV KDEUi TXH FRPSX�
WDU OD VLPLOLWXG HQWUH GRV FRQMXQWRV GH YDORUHV� 6H FRPSXWD OD VLPLOLWXG HQWUH FDGD HOHPHQWR
GH XQ FRQMXQWR \ WRGRV ORV GHO RWUR FRQMXQWR \� XWLOL]DQGR DOJXQD IXQFLyQ VH FRPELQDQ WRGRV
ORV YDORUHV GH VLPLOLWXG REWHQLGRV� (O DWULEXWR PXOWLYDOXHG GH OD PHGLGD GH VLPLOLWXG SHUPLWH
LQGLFDU OD IXQFLyQ GH FRPELQDFLyQ TXH VH XWLOL]DUi �FXDOTXLHUD GH ODV IXQFLRQHV JOREDOHV�� 6L
QR VH HVSHFLILFD HVWD FRPSRQHQWH� HO FRPSRUWDPLHQWR SRU GHIHFWR XWLOL]D OD IXQFLyQ Pi[LPR�

� 2 TXH� DXQTXH WHQJDQ DWULEXWRV� QR VH TXLHUDQ WHQHU HQ FXHQWD�
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GH IRUPD TXH OD VLPLOLWXG HQWUH ORV GRV FRQMXQWRV GH YDORUHV VH FRUUHVSRQGH FRQ OD Pi[LPD
VLPLOLWXG TXH H[LVWD HQWUH GRV HOHPHQWRV FXDOHVTXLHUD� XQR GH FDGD FRQMXQWR�

(O DWULEXWR ZHLJWK GH OD PHGLGD GH VLPLOLWXG SHUPLWH DO GLVHxDGRU DVLJQDU XQ SHVR D XQD
PHGLGD GH VLPLOLWXG SDUD TXH HO PHFDQLVPR GH DFFHVR� TXH GHVFULELPRV D FRQWLQXDFLyQ� SXH�
GD UHVROYHU FRQIOLFWRV FXDQGR KD\D YDULDV PHGLGDV DSOLFDEOHV�
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(O SULPHU SDVR SDUD FRPSXWDU OD VLPLOLWXG HQWUH GRV LQGLYLGXRV FXDOHVTXLHUD HV OD UHFXSHUD�
FLyQ GH OD PHGLGD GH VLPLOLWXG TXH VH XWLOL]DUi� (O XVR GH XQD X RWUD PHGLGD GHSHQGH GH OD
HOHFFLyQ SDUWLFXODU GHO GLVHxDGRU GH OD DSOLFDFLyQ TXH LQGXFH XQD DVRFLDFLyQ GH XQD FLHUWD
PHGLGD GH VLPLOLWXG FRQ XQ FRQFHSWR GHO GRPLQLR R GH &%52QWR�

(O PpWRGR EiVLFR FRQVLVWH HQ DFFHGHU DO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D ORV GRV
LQGLYLGXRV FRPSDUDGRV� HV GHFLU� GHO TXH DPERV VRQ LQVWDQFLD� \ REWHQHU VX PHGLGD GH VLPLOL�
WXG DVRFLDGD D WUDYpV GH OD UHODFLyQ FXUUHQWBPHDVXUH� (VWH SURFHVR XWLOL]DUi OD MHUDUTXtD GH
VXEVXQFLyQ SDUD UHFRUUHU ORV QLYHOHV FRQFHSWXDOHV� \D TXH QR SRGHPRV VXSRQHU TXH WRGRV ORV
FRQFHSWRV HVWpQ DQRWDGRV FRQ XQD PHGLGD GH VLPLOLWXG TXH GHWHUPLQH FyPR FRPSDUDU VXV
LQVWDQFLDV� 6L XQ FRQFHSWR QR WLHQH XQD PHGLGD GH VLPLOLWXG DVRFLDGD SRGHPRV VXELU HQ OD
MHUDUTXtD KDVWD HQFRQWUDU HO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D ORV LQGLYLGXRV \ TXH WLHQH
XQD PHGLGD GH VLPLOLWXG YLQFXODGD� 8QD YH] REWHQLGD� OD LQVWDQFLD PHGLGD GH VLPLOLWXG QRV
SURSRUFLRQD OD LQIRUPDFLyQ VREUH TXp IXQFLyQ GH VLPLOLWXG SRU SRVLFLyQ� TXp IXQFLyQ GH
VLPLOLWXG SRU FRQWHQLGRV \ TXp IXQFLyQ GH FRPELQDFLyQ VH YD D XWLOL]DU�

8Q SUREOHPD GH HVWH PHFDQLVPR VH GHEH DO KHFKR GH� FRPR VH PXHVWUD HQ OD )LJXUD ����
HO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D GRV LQGLYLGXRV GDGRV QR HV ~QLFR HQ JHQHUDO� OR
TXH SRGUtD OOHYDU D REWHQHU YDULDV PHGLGDV GH VLPLOLWXG DSOLFDEOHV� (VWD VLWXDFLyQ SXHGH VHU
FRQVLGHUDGD XQD GHFLVLyQ GH GLVHxR� \D TXH HV HO GLVHxDGRU GH XQD DSOLFDFLyQ HO TXH LQGXFLUi
ORV YtQFXORV HQWUH ORV FRQFHSWRV \ ODV PHGLGDV GH VLPLOLWXG� $GHPiV� HO PHFDQLVPR GH
DQRWDFLRQHV GH ODV PHGLGDV GH VLPLOLWXG HQ ORV FRQFHSWRV� SHUPLWH TXH HO GLVHxDGRU DVRFLH
PiV GH XQD PHGLGD GH VLPLOLWXG SDUD XQ PLVPR FRQFHSWR� LQGLFDQGR IRUPDV DOWHUQDWLYDV GH
YDORUDU OD VLPLOLWXG HQWUH ODV LQVWDQFLDV GH HVH FRQFHSWR�

6HD FXiO VHD OD FDXVD� FXDQGR H[LVWHQ YDULDV PHGLGDV DSOLFDEOHV VH SRGUtD VHOHFFLRQDU XQD
GH ODV PHGLGDV DO D]DU� GHMDU TXH HO XVXDULR ILQDO GHFLGD FXiO XWLOL]DU� R LQFOXLU FULWHULRV TXH
SHUPLWDQ DO VLVWHPD HOHJLU XQD GH HOODV HQ IXQFLyQ� SRU HMHPSOR� GHO SHVR DVRFLDGR D ODV PHGL�
GDV GH VLPLOLWXG� 1XHVWUD HOHFFLyQ HV SHUPLWLU TXH HO GLVHxDGRU DVLJQH SHVRV D ODV PHGLGDV GH
VLPLOLWXG GH IRUPD TXH� FXDQGR KD\ YDULDV PHGLGDV DOWHUQDWLYDV VH VHOHFFLRQDUi OD GH PD\RU
SHVR� 6L GRV PHGLGDV WLHQHQ HO PLVPR SHVR �HQ SDUWLFXODU QLQJXQR�� HO VLVWHPD XWLOL]DUi XQ
PpWRGR DOWHUQDWLYR SDUD DFFHGHU D OD PHGLGD GH VLPLOLWXG� EDVDGR HQ HO UDQJR GH OD UHODFLyQ GH
OD TXH ORV GRV LQGLYLGXRV FRPSDUDGRV VRQ UHOOHQR� TXH GHVFULELPRV D FRQWLQXDFLyQ� \ VL FRQ�
WLQ~D HO FRQIOLFWR� VH SODQWHDUi XQD FRQVXOWD DO XVXDULR ILQDO GHO VLVWHPD &%5�

Figura 5-5. Medidas de Similitud 
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(Q OD VLWXDFLyQ UHSUHVHQWDGD HQ OD )LJXUD ��� �L]TXLHUGD� H[LVWH XQ FRQIOLFWR \D TXH ORV LQ�
GLYLGXRV $ \ % VRQ LQVWDQFLD GH ORV FRQFHSWRV &� \ &�� FRQ HO PLVPR QLYHO GH HVSHFLILFLGDG�
\ DPERV FRQFHSWRV WLHQHQ PHGLGDV GH VLPLOLWXG DVRFLDGDV� (Q OD )LJXUD ��� �GHUHFKD� SDUD
PHGLU OD VLPLOLWXG HQWUH ORV LQGLYLGXRV $ \ & XVDUtDPRV OD PHGLGD GH VLPLOLWXG UHSUHVHQWDGD
SRU 0F�� �LQVWDQFLD GH 6LPLODULW\B0HDVXUH�� 6L QR H[LVWLHUD HO YtQFXOR HQWUH &�� \ 0F�� VH
SURGXFH XQ FRQIOLFWR VLPLODU DO DQWHULRU HQ HO TXH GRV PHGLGDV GH VLPLOLWXG �0F� \ 0F�� VRQ
DSOLFDEOHV� 3DUD PHGLU OD VLPLOLWXG HQWUH $ \ % QR H[LVWH FRQIOLFWR \ VH XVDUtD 0F� TXH HV OD
PHGLGD DVRFLDGD D &� TXH HV HO FRQFHSWR PiV HVSHFtILFR GHO TXH DPERV VRQ LQVWDQFLD�

$GHPiV GHO PHFDQLVPR DQWHULRU� H[LVWH XQD VHJXQGD IRUPD GH REWHQHU OD PHGLGD GH VLPL�
OLWXG DGHFXDGD SDUD FRPSDUDU GRV LQGLYLGXRV \ TXH UHVXHOYH HQ FLHUWD PHGLGD ORV SUREOHPDV
DQWHULRUHV� (Q YH] GH REWHQHU OD PHGLGD GH VLPLOLWXG DVRFLDGD DO FRQFHSWR GHO TXH ORV LQGLYL�
GXRV FRPSDUDGRV VRQ LQVWDQFLD� HVWH PpWRGR FRQVLVWH HQ REWHQHU OD PHGLGD GH VLPLOLWXG D
SDUWLU GHO FRQFHSWR TXH UHSUHVHQWD HO UDQJR GH OD UHODFLyQ �R DWULEXWR UHODFLRQDO� GH OD TXH
DPERV LQGLYLGXRV VRQ UHOOHQRV� (VWR HV FRUUHFWR� \D TXH HO PHFDQLVPR GH FKHTXHR GH FRQVLV�
WHQFLD JDUDQWL]D TXH DPERV LQGLYLGXRV VHUiQ LQVWDQFLDV GH HVWH FRQFHSWR� $GHPiV� HVWH PpWR�
GR HV HVSHFLDOPHQWH DGHFXDGR SDUD FRPSDUDU Q~PHURV HQ QXHVWUR VLVWHPD GH UHSUHVHQWDFLyQ�
3RU HMHPSOR� VXSRQJDPRV TXH TXHUHPRV FRPSDUDU ODV LQVWDQFLDV 4� \ 9� GHO FRQFHSWR 9LD�
MHV GH OD )LJXUD ��� \ VXSRQJDPRV WDPELpQ TXH OD PHGLGD GH VLPLOLWXG DVRFLDGD �9LD�
MHVB0HDVXUH� LQGLFD TXH OD VLPLOLWXG SRU FRQWHQLGRV UHVXOWD GH OD PHGLD DULWPpWLFD GH ORV
YDORUHV GH VLPLOLWXG HQWUH ORV UHOOHQRV GH VXV GRV DWULEXWRV UHODFLRQDOHV GHVWLQR \ SUHFLR�

&RQWHQW�6LPLODULW\ �4�� 9��  �6LP�/\RQ� 3DUtV� � 6LP����� �������

3DUD FRPSXWDU OD FRPSRQHQWH GH VLPLOLWXG 6LP�/\RQ� 3DUtV�� HO VLVWHPD GH '/ REWLHQH
ORV FRQFHSWRV D ORV TXH SHUWHQHFHQ ORV LQGLYLGXRV 3DUtV \ /\RQ� \ UHFXSHUD OD PHGLGD GH
VLPLOLWXG 'HVWLQRVB0HDVXUH DVRFLDGD FRQ 'HVWLQRV TXH HV HO FRQFHSWR PiV HVSHFtILFR GHO
TXH DPERV LQGLYLGXRV VRQ LQVWDQFLD \ TXH WLHQH DVLJQDGD XQD PHGLGD GH VLPLOLWXG� \D TXH QL
)UDQFLD QL (XURSD WLHQHQ PHGLGDV DVRFLDGDV�

6LQ HPEDUJR� SDUD FRPSXWDU OD FRPSRQHQWH GH VLPLOLWXG 6LP����� ����� VXUJH XQ SUR�

EOHPD −WHFQLFLVPR GH LPSOHPHQWDFLyQ− GHULYDGR GHO XVR GH LQGLYLGXRV TXH UHSUHVHQWDQ
YDORUHV QXPpULFRV� $O XWLOL]DU HO PpWRGR GHO FRQFHSWR PiV HVSHFtILFR GHO TXH DPERV LQGLYL�

Figura 5-6. Ejemplo de cómputo de similitud 
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GXRV ���� \ ���� VRQ LQVWDQFLDV� /220 QR SXHGH LQIHULU TXH ORV Q~PHURV UHSUHVHQWDQ SUHFLRV \
SRU WDQWR� QR ORV UHFRQRFH FRPR LQVWDQFLDV GHO FRQFHSWR 3UHFLRV� 6LQ HPEDUJR ORV UHFRQRFH
FRPR LQVWDQFLDV GH ORV FRQFHSWRV VLJXLHQWHV� �_&_,17(*(5 _&_5$7,21$/�180%(5 _&_180%(5
_&_/220��48$17,7< _&_&2167$17 _&_121�/220�7+,1* _&_7+,1*��

(Q HO HMHPSOR QRV LQWHUHVD GLVWLQJXLU TXH ORV Q~PHURV ��� \ ��� TXH HVWDPRV FRPSDUDQ�
GR VRQ SUHFLRV HQ (XURV� \ QR RWUR WLSR GH Q~PHURV� (Q HVWH FDVR VH REWLHQH OD PHGLGD GH
VLPLOLWXG DGHFXDGD XVDQGR XQ PpWRGR DOWHUQDWLYR TXH WLHQH HQ FXHQWD HO UDQJR GH OD UHODFLyQ
FRQVLGHUDGD� HO FRQFHSWR 3ULFH SDUD REWHQHU OD PHGLGD GH VLPLOLWXG DVRFLDGD� (Q HVWH HMHP�
SOR HO UDQJR GH OD UHODFLyQ SUHFLR HV HO FRQFHSWR 3UHFLRV TXH QRV GD DFFHVR D OD PHGLGD 3UH�
FLRB0HDVXUH�

(Q JHQHUDO� XWLOL]DUHPRV OD PHGLGD GH VLPLOLWXG DVRFLDGD DO FRQFHSWR PiV HVSHFtILFR TXH
UHVXOWH GH FRPSDUDU HO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D ORV REMHWRV FRPSDUDGRV \ HO
UDQJR GHO DWULEXWR UHODFLRQDO DFWXDO� 3RU HMHPSOR� VL HO FRQFHSWR )UDQFLD WXYLHVH DVRFLDGD XQD
PHGLGD GH VLPLOLWXG GHEHUtDPRV XWLOL]DUOD SDUD FRPSDUDU ORV LQGLYLGXRV 3DUtV \ /\RQ� DXQTXH
HO UDQJR GH OD UHODFLyQ GHVWLQR VHD HO FRQFHSWR 'HVWLQRV�

/D HVWUXFWXUD GH ODV LQVWDQFLDV 3UHFLRB0HDVXUH� 9LDMHVB0HDVXUH \ 'HVWLQRB0HDVXUH VH
GHVFULEH HQ HO $SDUWDGR ����� GHGLFDGR D OD IRUPDOL]DFLyQ GH ODV IXQFLRQHV GH VLPLOLWXG�
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$QWHV GH DSOLFDU HO PHFDQLVPR GH DFFHVR D ODV PHGLGDV GH VLPLOLWXG TXH KHPRV GHVFULWR HQ HO
DSDUWDGR DQWHULRU H[LVWH XQD H[FHSFLyQ TXH VH DSOLFD VyOR VL HVWDPRV FRPSDUDQGR XQ LQGLYL�
GXR FRQVXOWD T FRQ XQ LQGLYLGXR FDVR F� \ HO WLSR GH FRQVXOWD DO TXH SHUWHQHFH HO LQGLYLGXR T
WLHQH DVRFLDGR XQD PHGLGD GH VLPLOLWXG HVSHFtILFD� (VWR UHSUHVHQWD XQD H[FHSFLyQ DO PpWRGR
JHQHUDO \D TXH HO FDVR F HQ JHQHUDO QR WLHQH SRU TXp VHU LQVWDQFLD GHO FRQFHSWR WLSR GH FRQ�
VXOWD�

(VWD H[FHSFLyQ DO PpWRGR JHQHUDO SHUPLWH TXH HO GLVHxDGRU SUHYHD HO XVR GH GLVWLQWDV
PHGLGDV GH VLPLOLWXG GHSHQGLHQGR GH ODV FDUDFWHUtVWLFDV GH OD FRQVXOWD� \ QR ~QLFDPHQWH GHO
WLSR GH FDVR� &RPR SDXWD GH GLVHxR OD PHGLGD GH VLPLOLWXG VH DVRFLD FRQ XQR GH ORV FRQFHSWR
WLSR GH FDVR VL VH TXLHUH HO PLVPR FRPSRUWDPLHQWR SDUD WRGRV ORV FDVRV GHO WLSR� \ VH DVRFLD
FRQ HO WLSR GH FRQVXOWD SDUD YDULDU HO FRPSRUWDPLHQWR VHJ~Q OD FRQVXOWD TXH HO XVXDULR ILQDO
SODQWHH DO VLVWHPD�

(Q HO HMHPSOR GH OD DJHQFLD GH YLDMHV� VXSRQJDPRV TXH WRGDV ODV FRQVXOWDV GHEHQ HVSHFLIL�
FDU XQR R YDULRV GHVWLQRV� \ VLHPSUH HV REOLJDWRULR HVSHFLILFDU OD HVWDFLyQ R pSRFD GHO DxR HQ
OD TXH VH TXLHUH KDFHU HO YLDMH� (O GLVHxDGRU SXHGH GHILQLU FRPR WLSR GH FRQVXOWD HO VLJXLHQWH
FRQFHSWR \ DQRWDU ODV PHGLGDV GH VLPLOLWXG TXH VH DSOLFDUiQ SDUD YDORUDU OD VLPLOLWXG HQWUH XQD
FRQVXOWD GH HVWH WLSR \ XQ FDVR�

�GHIFRQFHSW YDULRV�GHVWLQRV �LV ��DQG 4XHU\�7\SH

��DW�OHDVW � GHVWLQR� ��DOO GHVWLQR 'HVWLQRV�

��DW�OHDVW � HVWDFLyQ� ��DOO HVWDFLyQ (VWDFLRQHV���

�WHOO ��DERXW YDULRV�GHVWLQRV �FXUUHQW�PHDVXUH 'HVWLQRV�$OWHUQDWLYRV�

�FXUUHQW�PHDVXUH 'HVWLQRV�6LPXOWDQHRV���

(Q FRQFUHWR DVRFLDUHPRV GRV PHGLGDV GH VLPLOLWXG VLQ HVSHFLILFDU HO SHVR SDUD TXH VHD HO
XVXDULR ILQDO HO TXH GHFLGD FyPR LQWHUSUHWDU OD FRQVXOWD� /D SULPHUD PHGLGD LQWHUSUHWD ORV
GHVWLQRV FRPR DOWHUQDWLYRV� SDUD UHFXSHUDU FDVRV FX\R GHVWLQR VHD DOJXQR GH ORV SHGLGRV� /D
PHGLGD 'HVWLQRV�6LPXOWDQHRV� VH XWLOL]DUi SDUD UHFXSHUDU YLDMHV TXH FXEUDQ OD PD\RU FDQWL�
GDG GH ORV GHVWLQRV SHGLGRV� 2EVHUYDPRV TXH ORV FDVRV GH OD EDVH GH FDVRV QR SHUWHQHFHQ D
HVWRV FRQFHSWRV� SRU OR XVDQGR HO PpWRGR JHQHUDO QR WHQGUtDPRV DFFHVR D HVWDV PHGLGDV�
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'HVFULELPRV D FRQWLQXDFLyQ FyPR VH UHSUHVHQWDQ HQ &%52QWR ODV IXQFLRQHV GH VLPLOLWXG
TXH IRUPDQ SDUWH GH ODV PHGLGDV GH VLPLOLWXG TXH KHPRV GHVFULWR HQ HVWH DSDUWDGR�

3.1.4 Formalización de las funciones de similitud 
(Q &%52QWR VH UHSUHVHQWDQ FLHUWDV IXQFLRQHV TXH� FRPR KHPRV GHVFULWR� VH XWLOL]DQ SDUD
FRPSXWDU ORV YDORUHV GH VLPLOLWXG GXUDQWH OD UHFXSHUDFLyQ GH FDVRV� &DGD IXQFLyQ GH VLPLOLWXG
VH UHSUHVHQWD FRPR XQD LQVWDQFLD GHO FRQFHSWR 6LPLODULW\)XQFWLRQ \ VH GHVFULEH PHGLDQWH
HO QRPEUH GH XQD IXQFLyQ /LVS TXH LPSOHPHQWD OD IXQFLyQ GH VLPLOLWXG DVt FRPR YDORUHV SDUD
VXV SDUiPHWURV�

�GHIFRQFHSW VLPLODULW\)XQFWLRQ�LV�SULPLWLYH
��DQG ��H[DFWO\ � IXQFWLRQ�QDPH� ��DOO SDUDPHWHUV IXQFWLRQ�SDUDPHWHU��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ�WKH FODVV RI DOO WKH LQGLYLGXDOV UHSUHVHQWLQJ

D VLPLODULW\ IXQFWLRQ WR FRPSXWH D VLPLODULW\ YDOXH�����
�GHIFRQFHSW ORFDOVLPLODULW\)XQFWLRQ �LV�SULPLWLYH VLPLODULW\)XQFWLRQ�
�GHIFRQFHSW JOREDOVLPLODULW\)XQFWLRQ �LV�SULPLWLYH VLPLODULW\)XQFWLRQ�
�GHIFRQFHSW SRVLWLRQVLPLODULW\)XQFWLRQ �LV�SULPLWLYH VLPLODULW\)XQFWLRQ�

'LVWLQJXLPRV HQWUH WUHV WLSRV GH IXQFLRQHV GH VLPLOLWXG TXH VH UHSUHVHQWDQ PHGLDQWH VXE�
FRQFHSWRV GH VLPLODULW\)XQFWLRQ�

• /DV LQVWDQFLDV GH ORFDOVLPLODULW\)XQFWLRQ UHSUHVHQWDQ IXQFLRQHV ORFDOHV TXH VRQ
ODV TXH WtSLFDPHQWH VH DVRFLDQ D ORV FRQFHSWRV VLPSOHV R ´WLSRV EiVLFRVµ� 5HSUHVHQ�
WDQ ODV IXQFLRQHV GHILQLGDV SDUD FRPSDUDU GRV LQGLYLGXRV VLQ DWULEXWRV�

• /DV LQVWDQFLDV GH JOREDOVLPLODULW\)XQFWLRQ UHSUHVHQWDQ IXQFLRQHV JOREDOHV TXH
LQGLFDQ FyPR FRPSXWDU OD VLPLOLWXG HQWUH GRV REMHWRV HVWUXFWXUDGRV� 6RQ IXQFLRQHV
TXH FDOFXODQ UHFXUVLYDPHQWH OD VLPLOLWXG HQWUH ORV UHOOHQRV GH ORV DWULEXWRV �VLPSOHV R
UHODFLRQDOHV� \ FRPELQDQ ORV UHVXOWDGRV REWHQLGRV�

• /DV LQVWDQFLDV GH SRVLWLRQVLPLODULW\)XQFWLRQ UHSUHVHQWDQ IXQFLRQHV GH VLPLOLWXG
SRU SRVLFLyQ TXH LQGLFDQ FyPR FDOFXODU OD VLPLOLWXG HQWUH GRV LQGLYLGXRV GHELGD D OD
SRVLFLyQ HQ OD MHUDUTXtD GHO FRQFHSWR PiV HVSHFtILFR TXH ORV FRQWHQJD D DPERV�

/RV VLJXLHQWHV DSDUWDGRV GHVFULEHQ ODV IXQFLRQHV GH VLPLOLWXG SUHGHILQLGDV HQ &%52QWR
FDGD XQD GH ODV FXDOHV VH UHSUHVHQWD FRPR XQ LQGLYLGXR TXH HV LQVWDQFLD GH DOJXQR GH HVWRV
FRQFHSWRV� &XDQGR HO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG DFFHGH D XQD LQV�
WDQFLD IXQFLyQ GH VLPLOLWXG XWLOL]D XQD VHQFLOOD IXQFLyQ GH RUGHQ VXSHULRU TXH DSOLFD OD IXQ�
FLyQ XVDQGR VX QRPEUH \ FRPR SDUiPHWUR OD OLVWD TXH UHVXOWD GH FRQFDWHQDU ORV GRV LQGLYL�
GXRV FRQ ORV SDUiPHWURV UHSUHVHQWDGRV HQ OD LQVWDQFLD� �DSSO\ QRPEUH�IXQFLRQ �L� L�
SDUiPHWURV���
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/DV IXQFLRQHV GH VLPLOLWXG ORFDO VH XVDQ WtSLFDPHQWH SDUD FRPSDUDU GRV LQGLYLGXRV TXH VRQ
LQVWDQFLDV GH XQ FRQFHSWR VLPSOH� HV GHFLU� VLQ DWULEXWRV� ([LVWHQ DOJXQDV TXH VRQ DSOLFDEOHV D
FXDOTXLHU WLSR \ RWUDV TXH VRQ HVSHFtILFDV GH XQ WLSR FRQFUHWR� /D WDEOD VLJXLHQWH UHVXPH ODV
IXQFLRQHV GH VLPLOLWXG ORFDO JHQpULFDV TXH HVWiQ SUHGHILQLGDV HQ &%52QWR�
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/DV IXQFLRQHV JOREDOHV VH HQFDUJDQ GH FRPELQDU ORV UHVXOWDGRV GH VLPLOLWXG ORFDO� 6H XWLOL]DQ
SDUD OD FRPSRQHQWH GH FRPELQDFLyQ GH ODV PHGLGDV GH VLPLOLWXG \ SDUD JHQHUDU ODV OODPDGDV
UHFXUVLYDV� HQ OD FRPSRQHQWH GH VLPLOLWXG SRU FRQWHQLGRV GH ODV PHGLGDV DVRFLDGDV D ORV FRQ�
FHSWRV HVWUXFWXUDGRV� &%52QWR UHSUHVHQWD WRGDV ODV IXQFLRQHV JOREDOHV TXH KHPRV GHVFULWR
HQ HO &DStWXOR �� EORTXHV� EORTXHV SRQGHUDGD� 0LQNRZVNL QRUPDO \ SRQGHUDGD� Pi[LPR�
PtQLPR \ PHGLD DULWPpWLFD \ SRQGHUDGD� /D IRUPDOL]DFLyQ GH HVWDV IXQFLRQHV� LJXDO TXH SDUD
ODV ORFDOHV \ SRVLFLyQ� VH SXHGH FRQVXOWDU HQ HO $SpQGLFH %�

� (Q JHQHUDO� ODV IXQFLRQHV DSOLFDEOHV D VtPERORV VH SXHGHQ DSOLFDU D ODV LQVWDQFLDV GH FXDOTXLHU FRQFHSWR GHO GRPLQLR�

6L D \ E VRQ FDGHQDV LJXDOHV
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/DV IXQFLRQHV GH VLPLOLWXG SRU SRVLFLyQ VH XWLOL]DQ SDUD GHWHUPLQDU OD FRPSRQHQWH GH VLPLOL�
WXG TXH GHSHQGH GH OD SRVLFLyQ TXH RFXSDQ ORV GRV LQGLYLGXRV FRPSDUDGRV HQ OD WD[RQRPtD
FRQFHSWXDO GHO GRPLQLR� HV GHFLU� GHSHQGH GH ORV FRQFHSWRV D ORV TXH SHUWHQHFHQ ORV LQGLYL�
GXRV� /D FRPSRQHQWH GH VLPLOLWXG SRU SRVLFLyQ QR WLHQH HQ FXHQWD H[SOtFLWDPHQWH ODV UHODFLR�

QHV GH ORV LQGLYLGXRV� HV GHFLU� ORV YDORUHV GH VXV DWULEXWRV −TXH VH FRQVLGHUDQ HQ OD FRPSR�
QHQWH GH VLPLOLWXG SRU FRQWHQLGRV� 6LQ HPEDUJR� ODV UHODFLRQHV LQWHUYLHQHQ GH IRUPD LPSOtFLWD
\D TXH OD SHUWHQHQFLD R QR GH XQ LQGLYLGXR D XQ FRQFHSWR GHSHQGH WDPELpQ GH FyPR VH UHOD�
FLRQH FRQ RWURV LQGLYLGXRV��

7RGDV ODV IXQFLRQHV GH VLPLOLWXG SRU SRVLFLyQ GH &%52QWR VH EDVDQ HQ FRPSXWDU OD SRVL�
FLyQ TXH RFXSD HQ OD MHUDUTXtD HO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D ORV GRV LQGLYLGXRV
FRPSDUDGRV� TXH HV HO TXH UHSUHVHQWD OD HVWUXFWXUD FRP~Q D DPERV� &RPR YLPRV HQ HO &DSt�
WXOR �� HO FRQFHSWR FRP~Q PiV HVSHFtILFR HQWUH GRV FRQFHSWRV R /&6 �/HDVW &RPPRQ 6XEVXP�
PHU� HV HO FRQFHSWR PiV HVSHFtILFR TXH VXEVXPH D DPERV FRQFHSWRV� (O /&6 HV ~QLFR HQ HO
HVSDFLR DEVWUDFWR GH FRQFHSWRV SRWHQFLDOPHQWH GHILQLEOHV XWLOL]DQGR HO OHQJXDMH GH GHVFULS�
FLyQ GH FRQFHSWRV� 3HUR VL XWLOL]DPRV ~QLFDPHQWH ORV FRQFHSWRV TXH DFWXDOPHQWH HVWiQ GHIL�
QLGRV HQ XQD EDVH GH FRQRFLPLHQWR� HO FRQFHSWR FRP~Q PiV HVSHFtILFR HQWUH GRV FRQFHSWRV
QR HV ~QLFR HQ JHQHUDO �YHU )LJXUD ����� /R PLVPR RFXUUH GHVGH HO SXQWR GH YLVWD GH ODV LQV�
WDQFLDV� HO FRQFHSWR PiV HVSHFtILFR GH OD EDVH GH FRQRFLPLHQWR GHO TXH GRV LQGLYLGXRV VRQ
LQVWDQFLD HV ~QLFR HQ HO HVSDFLR DEVWUDFWR GH FRQFHSWRV SRWHQFLDOPHQWH GHILQLEOHV XWLOL]DQGR
HO OHQJXDMH GH GHVFULSFLyQ GH FRQFHSWRV� 3HUR VL QR TXHUHPRV DxDGLU FRQFHSWRV DGLFLRQDOHV�
VLQR VyOR XWLOL]DU ORV FRQFHSWRV GHO PRGHOR GHO GRPLQLR� QR SRGHPRV KDEODU GHO FRQFHSWR
PiV HVSHFtILFR VLQR GHO FRQMXQWR GH FRQFHSWRV PiV HVSHFtILFRV TXH FRQWLHQHQ D ORV GRV LQGL�
YLGXRV� (Q HO HMHPSOR GH OD )LJXUD ��� HO FRQMXQWR GH FRQFHSWRV PiV HVSHFtILFRV TXH FRQWLH�
QHQ D ORV LQGLYLGXRV L� H L� HV ^'� (`�

(Q JHQHUDO� SDUD FRPSDUDU OD SRVLFLyQ GH ORV LQGLYLGXRV HQ OD MHUDUTXtD WHQGUHPRV HQ
FXHQWD WRGRV ORV FRQFHSWRV GH ORV TXH ORV LQGLYLGXRV VRQ LQVWDQFLD HQ YH] GHO FRQFHSWR PiV
HVSHFtILFR TXH SXHGH QR HVWDU GHILQLGR HQ OD EDVH GH FRQRFLPLHQWR DFWXDO�

5HODFLRQDGD FRQ QXHVWUD DSUR[LPDFLyQ� TXH DVRFLD H[SOtFLWDPHQWH ODV PHGLGDV GH VLPLOLWXG
FRQ ORV FRQFHSWRV GHO GRPLQLR� H[LVWLUtD RWUD DOWHUQDWLYD TXH VH EDVD HQ FRPSXWDU OD VLPLOLWXG

� <D TXH HQ OD GHILQLFLyQ GHO FRQFHSWR VH FDUDFWHUL]DQ ODV UHODFLRQHV TXH ODV LQVWDQFLDV GH HVWH FRQFHSWR WHQGUiQ FRQ RWURV LQGLYL�
GXRV�

Figura 5-7. En el espacio de conceptos definidos el concepto 
común más específico entre dos conceptos no es único 
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SRU SRVLFLyQ GH GRV LQGLYLGXRV XWLOL]DQGR OD SRVLFLyQ GHO ~QLFR FRQFHSWR� DO TXH DPEDV LQV�
WDQFLDV SHUWHQHFHQ� FX\D PHGLGD GH VLPLOLWXG HVWDPRV XWLOL]DQGR� 'H HVWH PRGR OD VLPLOLWXG VH
FRPSXWD VHJ~Q OD SURIXQGLGDG GH HVH FRQFHSWR \ QR GH RWURV D ORV TXH WDPELpQ SXHGHQ SHU�
WHQHFHU ODV LQVWDQFLDV� (VWD DSUR[LPDFLyQ HV MXVWLILFDEOH \D TXH HVWDPRV XWLOL]DQGR XQD FLHUWD
LQVWDQFLD PHGLGD GH VLPLOLWXG DVRFLDGD D XQ FRQFHSWR \ HV OD SRVLFLyQ GH HVH FRQFHSWR OD TXH
UHFLEH XQD LPSRUWDQFLD GLVWLQJXLGD� 3RU HMHPSOR HQ OD )LJXUD ��� �GHUHFKD� ORV LQGLYLGXRV
´/XLVµ \ ´0DUFRVµ VRQ LQVWDQFLD GH ORV FRQFHSWRV ´-XJDGRUHV GH %DORQFHVWRµ \ ´-XJDGRUHV
GH )~WEROµ� 6XSRQJDPRV TXH FDGD XQR GH GLFKRV FRQFHSWRV WXYLHUD DVRFLDGD XQD PHGLGD GH
VLPLOLWXG GH IRUPD TXH� FRPR DPEDV VRQ DSOLFDEOHV� HO GLVHxDGRU SXHGH LQGLFDU FXiO XWLOL]DU
�DVRFLDQGR D OD HOHJLGD XQ SHVR PD\RU� R GHMDU OD HOHFFLyQ DO XVXDULR ILQDO� (Q FXDOTXLHU FDVR�
SDUD FRPSDUDU D ´/XLVµ \ D ´0DUFRVµ FRPR MXJDGRUHV GH EDORQFHVWR OD VLPLOLWXG WLHQH HQ
FXHQWD OD SRVLFLyQ GHO FRQFHSWR ´-XJDGRUHV GH %DORQFHVWRµ \ QR GHO FRQFHSWR ´-XJDGRUHV GH
)~WEROµ DO TXH DPERV WDPELpQ SHUWHQHFHQ� $Vt OD VLPLOLWXG SRU SRVLFLyQ HQWUH ´3HGURµ \
´0DUFRVµ� \ HQWUH ´/XLVµ \ ´0DUFRVµ HV OD PLVPD� 5HFtSURFDPHQWH� VL OD PHGLGD GH VLPLOLWXG
HOHJLGD IXHVH OD GH ´-XJDGRUHV GH )~WEROµ VHUtD ~QLFDPHQWH OD SRVLFLyQ GH HVH FRQFHSWR OD TXH
LQWHUYHQGUtD HQ HO FyPSXWR GH VLPLOLWXG�

6LQ HPEDUJR� QR KHPRV HVFRJLGR HVWD DSUR[LPDFLyQ \D TXH� DXQTXH OD FRPSDUDFLyQ HQWUH
GRV LQGLYLGXRV VH GHED D OD SHUWHQHQFLD D XQ FRQFHSWR \ SRU HOOR XVHPRV VX PHGLGD GH VLPLOL�
WXG \ QR RWUD� HO KHFKR GH TXH ORV LQGLYLGXRV FRPSDUWDQ PiV FDUDFWHUtVWLFDV HV UHOHYDQWH \
KDFH TXH VHDQ PiV VLPLODUHV� (Q HO HMHPSOR OD VLPLOLWXG SRU SRVLFLyQ HQWUH ´/XLVµ \ ´0DUFRVµ
GHEHUtD VHU PD\RU TXH OD GH ´3HGURµ \ ´0DUFRVµ� \D TXH FRPSDUWHQ PiV FDUDFWHUtVWLFDV �FRQ�
FHSWRV�� 6XSRQJDPRV RWUR HMHPSOR HQ HO TXH ORV FRQFHSWRV ´-XJDGRUHV GH %DORQFHVWRµ \
´-XJDGRUHV GH )~WEROµ QR WXYLHUDQ DVRFLDGD QLQJXQD PHGLGD GH VLPLOLWXG� \ HO FRQFHSWR PiV
HVSHFtILFR TXH WLHQH DVRFLDGD XQD PHGLGD GH VLPLOLWXG IXHVH HO FRQFHSWR ´-XJDGRUHVµ� &RQ OD
DSUR[LPDFLyQ DQWHULRU XVDUtDPRV OD SRVLFLyQ GH µ-XJDGRUHVµ SDUD PHGLU OD VLPLOLWXG \ QR
WHQGUtDPRV HQ FXHQWD OD SHUWHQHQFLD GH HVWRV LQGLYLGXRV D RWURV FRQFHSWRV� (O UHVXOWDGR GH
VLPLOLWXG SRU SRVLFLyQ HQWUH ´/XLVµ \ ´0DUFRVµ� HQWUH ´0DUFRVµ \ ´3HGURµ \ HQWUH ´/XLVµ \
´3HGURµ VHUtD HO PLVPR \D TXH HQ WRGRV ORV FDVRV ORV GRV LQGLYLGXRV FRPSDUDGRV VRQ ´-XJD�
GRUHVµ� /D DSUR[LPDFLyQ TXH QRVRWURV KHPRV HOHJLGR� \ TXH VH XVD HQ ODV IXQFLRQHV GH VLPLOL�
WXG SRU SRVLFLyQ TXH GHVFULELPRV D FRQWLQXDFLyQ� ´/XLVµ \ ´0DUFRVµ VRQ ORV LQGLYLGXRV PiV
VLPLODUHV HQWUH Vt� \ ´/XLVµ \ ´3HGURµ� \ ´0DUFRVµ \ ´3HGURµ REWLHQHQ HO PLVPR YDORU GH
VLPLOLWXG LQGHSHQGLHQWHPHQWH GHO FRQFHSWR XWLOL]DGR SDUD REWHQHU OD PHGLGD GH VLPLOLWXG� (Q
QXHVWUD DSUR[LPDFLyQ� D OD VLPLOLWXG GH GRV LQGLYLGXRV FRQWULEX\H OD SRVLFLyQ GH WRGRV ORV
FRQFHSWRV GH ORV TXH ORV LQGLYLGXRV VRQ LQVWDQFLD�

'HVFULELPRV D FRQWLQXDFLyQ ODV IXQFLRQHV GH VLPLOLWXG SRU SRVLFLyQ TXH HVWiQ SUHGHILQL�
GDV HQ &%52QWR� 6X IRUPDOL]DFLyQ VH SXHGH FRQVXOWDU HQ HO $SpQGLFH %�

Función de similitud constante 
/D IXQFLyQ PiV VHQFLOOD TXH SRGHPRV GHILQLU HV DTXHOOD TXH� LQGHSHQGLHQWHPHQWH GH ORV LQGL�
YLGXRV FRPSDUDGRV� VLHPSUH GHYXHOYH XQ YDORU FRQVWDQWH� 3RU HMHPSOR� OODPDPRV )FRQV �L��L��
F� D XQD IXQFLyQ GH VLPLOLWXG TXH GHYXHOYH XQ YDORU FRQVWDQWH F� +HPRV LQFOXLGR HVWD IXQFLyQ
SDUD LPSOHPHQWDU OD PHGLGD GH VLPLOLWXG SRU SRVLFLyQ GHVFULWD HQ >%HUJPDQQ	6WDKO��@ TXH
SURSRQH DQRWDU ORV QRGRV FRQ XQ YDORU GH VLPLOLWXG TXH HV FUHFLHQWH FRQ OD SURIXQGLGDG GHO
QRGR HQ OD MHUDUTXtD� (Q QXHVWUR PDUFR GH VLPLOLWXG HVWDV DQRWDFLRQHV VH FRUUHVSRQGHQ FRQ
PHGLGDV GH VLPLOLWXG FX\D FRPSRQHQWH GH SRVLFLyQ VH FDOFXOH XVDQGR XQD IXQFLyQ GH VLPLOL�
WXG FRQVWDQWH FUHFLHQWH FRQ OD SURIXQGLGDG GH ORV FRQFHSWRV� /D FRUUHVSRQGHQFLD FRQ QXHV�
WUR PDUFR VH EDVD HQ VXVWLWXLU FDGD YDORU FRQ HO TXH SURSRQHQ DQRWDU FDGD QRGR� FRQ XQD
IXQFLyQ GH VLPLOLWXG SRU SRVLFLyQ FRQ GLFKR YDORU FRQVWDQWH�
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Función de similitud profundidad básica  
(VWH VHJXQGR WLSR GH IXQFLyQ GH VLPLOLWXG FRPSXWD ORV YDORUHV GH VLPLOLWXG� HQ YH] GH DQRWDU�
ORV PDQXDOPHQWH� HQ EDVH D OD UHODFLyQ H[LVWHQWH HQWUH OD SURIXQGLGDG GHO FRQFHSWR PiV HVSH�
FtILFR GH WRGRV ORV TXH FRQWLHQHQ D ORV GRV LQGLYLGXRV FRPSDUDGRV \ OD SURIXQGLGDG Pi[LPD
GH OD MHUDUTXtD�

CN), Ci (prof(Ci)

)iiprof (LCS(
  ) ,ic(ifdeep_basi

∈
=

max

))2,1max(
21

'RQGH�

²&1 HV HO FRQMXQWR GH FRQFHSWRV GH OD EDVH GH FRQRFLPLHQWR DFWXDO�

²/&6�L��L�� HV HO FRQMXQWR GH ORV FRQFHSWRV �H[LVWHQWHV HQ OD EDVH GH FRQRFLPLHQWR�
PiV HVSHFtILFRV TXH FRQWLHQHQ D ORV GRV LQGLYLGXRV FRPSDUDGRV�

² 3URI�&L�� SURIXQGLGDG GHO FRQFHSWR &L TXH VH FRPSXWD FRPR � � HO Q~PHUR GH HQ�
ODFHV GH VXEVXQFLyQ GHVGH HO HOHPHQWR 723 KDVWD HO FRQFHSWR &L�

Función de similitud profundidad  
'H IRUPD VLPLODU D OD DQWHULRU� HVWD IXQFLyQ FRPSXWD OD VLPLOLWXG VHJ~Q OD UHODFLyQ TXH H[LVWD
HQWUH OD SURIXQGLGDG GHO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D ORV GRV LQGLYLGXRV FRPSD�
UDGRV \ OD GHO LQGLYLGXR PiV SURIXQGR GH ORV GRV�

 
21max

)2,1max
21

)) ), prof(i (prof (i
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'RQGH�

² 3URI�L�� SURIXQGLGDG GHO LQGLYLGXR L� HV GHFLU� Q~PHUR GH HQODFHV GH VXEVXQFLyQ GHV�
GH HO HOHPHQWR 723 KDVWD HO LQGLYLGXR L� (Q HVWH FDVR QR HV QHFHVDULR VXPDU �
SRUTXH ODV LQVWDQFLDV HVWiQ XQ QLYHO PiV DEDMR TXH ORV FRQFHSWRV�

Función de similitud coseno  
6H EDVD HQ OD IXQFLyQ GH VLPLOLWXG HQWUH FRQFHSWRV GHILQLGD HQ >*RQ]iOH]�&DOHUR��@ H LQVSL�
UDGD HQ HO PRGHOR GHO HVSDFLR YHFWRULDO� 6HJ~Q HVWH PRGHOR� XWLOL]DGR WtSLFDPHQWH HQ ORV VLV�
WHPDV GH UHFXSHUDFLyQ GH LQIRUPDFLyQ� ORV GRFXPHQWRV VH UHSUHVHQWDQ PHGLDQWH YHFWRUHV GH
SHVRV GH WpUPLQRV \ OD VLPLOLWXG HQWUH GRFXPHQWRV VH FDOFXOD D WUDYpV GH OD VLPLOLWXG HQWUH ORV
YHFWRUHV TXH UHSUHVHQWDQ D GLFKRV GRFXPHQWRV� (QWUH ODV GLVWLQWDV IXQFLRQHV SURSXHVWDV HQ OD
OLWHUDWXUD� XQD TXH SURSRUFLRQD UHVXOWDGRV VDWLVIDFWRULRV \ TXH HV� DO PLVPR WLHPSR� VHQFLOOD
GH FDOFXODU HV OD H[SUHVLyQ TXH GHILQH OD VLPLOLWXG HQWUH GRV YHFWRUHV FRPR HO FRVHQR GHO iQ�
JXOR TXH IRUPDQ >6DOWRQ	0F*LOO��@�

/D IXQFLyQ GH VLPLOLWXG FRVHQR VH EDVD HQ UHSUHVHQWDU FDGD FRQFHSWR PHGLDQWH XQ YHFWRU GH
SURSLHGDGHV \ FDOFXODU OD VLPLOLWXG HQWUH GRV FRQFHSWRV FRPR HO UHVXOWDGR GH DSOLFDU XQD FLHU�
WD IXQFLyQ D ORV YHFWRUHV TXH ORV UHSUHVHQWDQ� &DGD FRQFHSWR VH UHSUHVHQWD PHGLDQWH XQ YHF�
WRU FRQ WDQWDV FRPSRQHQWHV FRPR FRQFHSWRV SHUWHQH]FDQ D OD EDVH GH FRQRFLPLHQWR \ FX\DV
FRPSRQHQWHV VRQ � R �� GHSHQGLHQGR GH VL HO FRQFHSWR UHSUHVHQWDGR HV R QR XQ VXEFRQFHSWR
GHO FRQFHSWR DVRFLDGR D HVD FRPSRQHQWH� (Q >*RQ]iOH]�&DOHUR��@ VH SURSRQH XQD IXQFLyQ
GH VLPLOLWXG HQWUH GRV LQVWDQFLDV EDVDGD HQ HO FRVHQR GHO iQJXOR IRUPDGR SRU ORV YHFWRUHV
TXH UHSUHVHQWDQ D ORV FRQFHSWRV D ORV TXH SHUWHQHFHQ ODV LQVWDQFLDV� 6L GHILQLPRV OD VLPLOLWXG
HQWUH GRV FRQFHSWRV� FL \ FM� FRPR HO FRVHQR GHO iQJXOR TXH IRUPDQ ORV YHFWRUHV TXH ORV UHSUH�
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VHQWDQ� YL \ YM� HQWRQFHV OD VLPLOLWXG YHQGUi GDGD SRU OD H[SUHVLyQ VLJXLHQWH TXH WRPD YDORUHV
HQWUH � \ �� \D TXH WRGDV ODV FRPSRQHQWHV GH ORV YHFWRUHV VRQ SRVLWLYDV�

sim( , ):c c
v v

v v
i j

i j

i j
= ⋅

⋅

$O FDOFXODU OD VLPLOLWXG HQWUH GRV FRQFHSWRV� QR FRQVWUXLPRV ORV YHFWRUHV TXH ORV UHSUH�
VHQWDQ H[SOtFLWDPHQWH� VLQR TXH REWHQHPRV ORV FRQMXQWRV GH VXSHUFRQFHSWRV GH FDGD XQR GH
ORV FRQFHSWRV D FRPSDUDU \ XWLOL]DPRV GLFKRV FRQMXQWRV SDUD UHDOL]DU ORV FiOFXORV� /D REWHQ�
FLyQ GH ORV VXSHUFRQFHSWRV HV XQD RSHUDFLyQ GH FRPSOHMLGDG OLQHDO� GDGR TXH HQ OD MHUDUTXtD
FRQFHSWXDO KD\ HQODFHV H[SOtFLWRV HQWUH FDGD FRQFHSWR \ VXV VXSHUFRQFHSWRV GLUHFWRV�

(Q >*RQ]iOH]�&DOHUR��@ VH GHPXHVWUD TXH HVWD IXQFLyQ GH VLPLOLWXG VH FRPSXWD PHGLDQWH
OD H[SUHVLyQ VLJXLHQWH�
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'RQGH�

² VXSHU�F� &� HV HO FRQMXQWR GH VXSHUFRQFHSWRV GH F HQ &� VLHQGR & XQ FRQMXQWR GH
FRQFHSWRV GDGR \ F XQ FRQFHSWR TXH SHUWHQHFH D GLFKR FRQMXQWR�

{ }super( , ):c C x C c x= ∈   %

² W�L� HV HO WLSR R FRQMXQWR GH FRQFHSWRV SHUWHQHFLHQWHV D &1 GH ORV TXH L HV LQVWDQFLD�

∀L ∈ ,1 � { }ciCNci      :)t( ia_dees_instanc∈= � VLHQGR ,1 HO FRQMXQWR GH LQVWDQ�

FLDV TXH VH KDQ GHILQLGR HQ OD EDVH GH FRQRFLPLHQWR DFWXDO�

Función de similitud detalle 
(Q HVWD IXQFLyQ� OD VLPLOLWXG SRU SRVLFLyQ GH GRV LQGLYLGXRV VH GHILQH HQ IXQFLyQ GHO Q~PHUR
WRWDO GH FRQFHSWRV GH ORV TXH ORV LQGLYLGXRV VRQ LQVWDQFLD� 'H HVWD IRUPD� FXDQWR PD\RU VHD
HO Q~PHUR GH FRQFHSWRV GH ORV TXH VRQ LQVWDQFLD� HV GHFLU� FXDQWR PD\RU VHD HO QLYHO GH GHWD�
OOH R GH LQIRUPDFLyQ FRQ HO TXH VH GHVFULEHQ� PD\RU HV OD VLPLOLWXG�

Ejemplo de aplicación de las funciones de similitud por posición 

/D )LJXUD ��� PXHVWUD XQ HMHPSOR GH DSOLFDFLyQ GH ODV IXQFLRQHV GH SRVLFLyQ GHVFULWDV� 2E�
VHUYDQGR ORV UHVXOWDGRV REWHQLGRV SRGHPRV FRQFOXLU TXH WRGDV HOODV FRPSDUWHQ OD SURSLHGDG
GH TXH GRV LQGLYLGXRV VRQ PDV VLPLODUHV FXDQWR PHQRU VHD OD GLVWDQFLD TXH ORV VHSDUD HQ OD
WD[RQRPtD GH FRQFHSWRV� 6LQ HPEDUJR� ORV UHVXOWDGRV YDUtDQ OLJHUDPHQWH HQ HO UDQJR GH YDOR�
UHV REWHQLGRV� 3RU HMHPSOR� ODV IXQFLRQHV GH SURIXQGLGDG �IGHHS \ IGHHSBEDVLF� REWLHQHQ XQ
YDORU GH VLPLOLWXG � SDUD DTXHOORV LQGLYLGXRV TXH VyOR WHQJDQ XQ FRQFHSWR FRP~Q �FRQFHSWR
UDt]�� PLHQWUDV TXH HQ HO UHVWR GH ODV IXQFLRQHV HO YDORU PtQLPR HV PD\RU TXH � SDUD UHIOHMDU
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TXH ORV LQGLYLGXRV VRQ LQVWDQFLD GH DO PHQRV XQ FRQFHSWR FRP~Q� (O PHQRU YDORU REWHQLGR
SRU OD IXQFLyQ GHWDOOH HV ó SRU OR TXH HVWD IXQFLyQ GHEHUi VHU HOHJLGD SDUD XQD PHGLGD GH
VLPLOLWXG HQ OD TXH OD FRPSRQHQWH SRU SRVLFLyQ WHQJD XQ SHVR LPSRUWDQWH� $GHPiV HVWD IXQ�
FLyQ VyOR REWLHQH YDORU � FXDQGR ORV LQGLYLGXRV VRQ LJXDOHV� DO FRQWUDULR TXH ODV IXQFLRQHV
FRVHQR \ SURIXQGLGDG� TXH FRPSXWDQ XQ YDORU GH VLPLOLWXG � SDUD GRV LQVWDQFLDV GHO PLVPR
FRQFHSWR� DXQTXH QR VHD HO PLVPR LQGLYLGXR� /D IXQFLyQ SURIXQGLGDG EiVLFD VyOR DVLJQD �
D ODV LQVWDQFLDV GHO PLVPR FRQFHSWR VL pVWH HV HO PiV SURIXQGR GH OD MHUDUTXtD�

$XQTXH HVWDV SHTXHxDV GLIHUHQFLDV SXHGHQ VHU WHQLGDV HQ FXHQWD SDUD XQ GLVHxDGRU TXH
FUHH XQD PHGLGD GH VLPLOLWXG� HO XVR GH XQD X RWUD QR YDUtD VLJQLILFDWLYDPHQWH HO UHVXOWDGR
REWHQLGR� &XDOTXLHUD GH HOODV SXHGH UHVXOWDU DGHFXDGD VREUH WRGR VL VH DMXVWD VX LPSRUWDQFLD D
WUDYpV GH XQD IXQFLyQ GH FRPELQDFLyQ SRQGHUDGD TXH DVLJQH PiV R PHQRV SHVR D OD FRPSR�
QHQWH GH VLPLOLWXG SRU SRVLFLyQ�

�������� �������������
���
�	������������������������
�
�
����

(O PpWRGR TXH VH HQFDUJD GH UHVROYHU OD VXEWDUHD GH YDORUDFLyQ GH OD VLPLOLWXG �LQXPH�
ULFBVLPFRPSXWDWLRQBPHWKRG� FRPSXWDUi OD VLPLOLWXG HQWUH OD FRQVXOWD \ FDGD XQR GH ORV
FDVRV GHO FRQMXQWR FDVH/LVW REWHQLGR HQ OD VXEWDUHD DQWHULRU �REWHQFLyQ GH FDVRV��

6XSRQJDPRV TXH HO PpWRGR WLHQH TXH FRPSDUDU OD FRQVXOWD 4� FRQ ORV YLDMHV 9� \ 9� GH OD
)LJXUD ���� GRQGH OD FRQVXOWD VH UHILHUH D XQ YLDMH FRQ GHVWLQR /\RQ \ GH SUHFLR ����� 9� UH�
SUHVHQWD XQ YLDMH D 3DUtV SRU ����� \ HO YLDMH 9� XQ YLDMH D %DUFHORQD SRU ����� (O SULPHU
SDVR VHUi HQFRQWUDU OD PHGLGD GH VLPLOLWXG TXH XWLOL]DUi HO PpWRGR GH FyPSXWR GH VLPLOLWXG�
(Q HVWH HMHPSOR� HO PpWRGR UHFXSHUD \ XWLOL]D OD PHGLGD GH VLPLOLWXG 9LDMHVB0HDVXUH DVRFLD�
GD FRQ HO FRQFHSWR 9LDMHV� TXH HV HO FRQFHSWR PiV HVSHFtILFR TXH VXEVXPH WDQWR DO LQGLYL�
GXR FRQVXOWD 4� \ D 9� �UHVSHFWLYDPHQWH D 9��� /D ILJXUD WDPELpQ UHSUHVHQWD ODV PHGLGDV GH
VLPLOLWXG \ ODV WUHV FRPSRQHQWHV TXH FRQWULEX\HQ D HOODV� (Q HO FDVR GH OD PHGLGD 9LD�
MHVB0HDVXUH� SDUD OD FRPSRQHQWH GH VLPLOLWXG SRU SRVLFLyQ VH XWLOL]D OD LQVWDQFLD LGHWDOOH
TXH KDFH UHIHUHQFLD D OD IXQFLyQ GHWDOOH \ SDUD OD FRPSRQHQWH GH VLPLOLWXG SRU FRQWHQLGRV \
SDUD FRPELQDU ORV GRV YDORUHV DQWHULRUHV VH XWLOL]DUi OD LQVWDQFLD LDYHUDJH TXH KDFH UHIHUHQFLD

Figura 5-8. Ejemplo de aplicación de las funciones de similitud por posición 
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D OD IXQFLyQ JOREDO TXH FRPSXWD OD PHGLD DULWPpWLFD� 2EVHUYDPRV HO XVR GH XQD IXQFLyQ JOREDO
HQ OD FRPSRQHQWH GH FRQWHQLGRV� OR TXH VLJQLILFD TXH VH WHQGUi HQ FXHQWD OD UHSUHVHQWDFLyQ
HVWUXFWXUDGD GHO FRQFHSWR 9LDMHV� 7DPELpQ VH SRGUtD RSWDU SRU XVDU XQD IXQFLyQ ORFDO� OR
TXH VLJQLILFDUtD TXH ODV LQVWDQFLDV GHO FRQFHSWR 9LDMHV VH LQWHUSUHWDUtDQ FRPR YDORUHV VLPSOHV
\ QR VH WHQGUtDQ HQ FXHQWD VXV DWULEXWRV�

&RPR YLPRV HQ HO &DStWXOR � �$SDUWDGR ������ ORV WLSRV GH tQGLFH VH DVRFLDQ FRQ ORV FRQ�
FHSWRV GHO GRPLQLR \ GHILQHQ GLVWLQWDV IRUPDV GH PHGLU OD VLPLOLWXG HQWUH LQGLYLGXRV HQ IXQ�
FLyQ GH ODV UHODFLRQHV TXH FRQWULEX\HQ D OD PLVPD� 6XSRQLHQGR XQ WLSR GH tQGLFH HQ HO TXH VH
WLHQHQ HQ FXHQWD ORV GRV DWULEXWRV GHVWLQR \ SUHFLR� HO PpWRGR TXH FRPSXWD OD VLPLOLWXG
DSOLFD OD PHGLGD 9LDMHVB0HDVXUH SDUD PHGLU OD VLPLOLWXG HQWUH OD FRQVXOWD \ FDGD XQR GH ORV
GRV YLDMHV GHO HMHPSOR� /D FRPSRQHQWH GH FRQWHQLGRV �PHGLD DULWPpWLFD� FRPSXWD UHFXUVLYD�
PHQWH ORV YDORUHV GH VLPLOLWXG HQWUH ORV UHOOHQRV GH ORV DWULEXWRV TXH GHVFULEHQ HO FRQWHQLGR
GH ORV LQGLYLGXRV� 3DUD FRPSDUDU ORV UHOOHQRV GHO DWULEXWR GHVWLQR HQ OD FRQVXOWD \ HO FDVR 9�
GH OD )LJXUD ���� /\RQ \ 3DUtV UHVSHFWLYDPHQWH� XWLOL]DUHPRV OD PHGLGD GH VLPLOLWXG DVRFLDGD
DO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D DPERV� HV GHFLU� OD PHGLGD 'HVWLQRVB0HDVXUH
DVRFLDGD DO FRQFHSWR 'HVWLQRV �\D TXH QL HO FRQFHSWR )UDQFLD QL HO FRQFHSWR (XURSD WLHQHQ
PHGLGDV GH VLPLOLWXG DVRFLDGDV�� 2EVHUYDPRV HO XVR GH XQD IXQFLyQ ORFDO HQ OD FRPSRQHQWH
GH FRQWHQLGRV �LLJXDO� TXH VLJQLILFD HO ILQ GH OD UHFXUVLyQ HQ HVWD UDPD \ OD FRPSDUDFLyQ
HQWUH ORV LQGLYLGXRV� 3DUD WHQHU HQ FXHQWD OD SRVLFLyQ GH ORV LQGLYLGXRV 3DULV \ /\RQ HQ OD
WD[RQRPtD VH XWLOL]D OD FRPSRQHQWH GH SRVLFLyQ GH OD PHGLGD 'HVWLQRVB0HDVXUH� TXH KDFH
UHIHUHQFLD D OD IXQFLyQ GHWDOOH� $PEDV FRPSRQHQWHV �SRVLFLyQ \ FRQWHQLGRV� VRQ FRPELQD�
GDV XVDQGR OD IXQFLyQ PHGLD DULWPpWLFD�

VLP�/\RQ�3DUtV� PHGLD�LJXDO�/\RQ�3DUtV��GHWDOOH�/\RQ�3DUtV�� PHGLD������� ����

3RU RWUR ODGR� SDUD FRPSDUDU ORV UHOOHQRV GHO DWULEXWR SUHFLR VH XVD OD PHGLGD GH VLPLOL�
WXG 3UHFLRB0HDVXUH� FX\D FRPSRQHQWH GH FRQWHQLGRV KDFH UHIHUHQFLD D OD IXQFLyQ VDOWR
�MXPS�FRQ XQ SDUiPHWUR GH YDORU ��� (Q HVWH FDVR QR H[LVWH FRPSRQHQWH GH SRVLFLyQ� QL GH
FRPELQDFLyQ�
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VLP����� ����  MXPS����� ���� ���  �

(O YDORU GH VLPLOLWXG SRU FRQWHQLGRV HQWUH ORV LQGLYLGXRV 4� \ 9� VH REWLHQH DSOLFDQGR VX
IXQFLyQ GH VLPLOLWXG SRU FRQWHQLGRV �PHGLD DULWPpWLFD� D ORV YDORUHV GH VLPLOLWXG REWHQLGRV
UHFXUVLYDPHQWH DO FRPSDUDU ORV UHOOHQRV GH VXV DWULEXWRV� 3RU RWUR ODGR� OD FRPSRQHQWH GH
VLPLOLWXG SRU SRVLFLyQ VH FRPSXWD D VX YH] FRQ OD IXQFLyQ GHWDOOH \ DPERV YDORUHV VH FRP�
ELQDQ D WUDYpV GH OD PHGLD DULWPpWLFD�

VLP�4��9�� PHGLD�PHGLD�VLP�/\RQ�3DUtV��VLP�����������GHWDOOH�4��9��� 

PHGLD�PHGLD������ ��� ����  PHGLD������� ����  ����

&RQ HO PLVPR SURFHGLPLHQWR FRPSDUDPRV 4� \ 9��

VLP�4��9�� PHGLD�PHGLD�VLP�/\RQ�%DUFHORQD��VLP�����������GHWDOOH�T��Y��� 

PHGLD�PHGLD����� ��� ����  PHGLD������� ����  �����  ����

VLP�/\RQ�%FQ� PHGLD�LJXDO�/\RQ�%FQ��GHWDOOH�/\RQ�%FQ�� PHGLD�������  ���

VLP���������  MXPS����� ���� ���  �

3RU WDQWR� HO PpWRGR LQXPHULFBVLPFRPSXWDWLRQBPHWKRG TXH UHVXHOYH OD VXEWDUHD GH YDOR�
UDFLyQ GH OD VLPLOLWXG GHULYDGD SRU HO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG�
REWHQGUtD ORV YDORUHV GH VLPLOLWXG DQWHULRUHV� TXH VRQ OD HQWUDGD GHO PpWRGR TXH UHVXHOYH OD
VXEWDUHD GH VHOHFFLyQ GH FDVRV TXH VH HQFDUJDUi GH HOHJLU HO FDVR PHMRU WHQLHQGR HQ FXHQWD OD
LQIRUPDFLyQ GH VLPLOLWXG REWHQLGRV� (Q HVWH FDVR HO PpWRGR GH VHOHFFLyQ HOHJLUi HQ SULPHU
OXJDU HO FDVR 9� SDUD HO TXH KHPRV REWHQLGR XQ YDORU GH VLPLOLWXG PD\RU�

��������  ���������������
��!����

(Q &%52QWR H[LVWHQ PHGLGDV GH VLPLOLWXG SUHGHILQLGDV� TXH VRQ JHQpULFDV H LQGHSHQGLHQWHV
GHO GRPLQLR \ SXHGHQ VHU XWLOL]DGDV HQ FXDOTXLHU DSOLFDFLyQ� $GHPiV� SDUD ORV FRQFHSWRV TXH
UHSUHVHQWDQ ORV WLSRV GH FDVRV HO XVR GH XQD X RWUD SXHGH HVWDU UHFRPHQGDGR VHJ~Q ORV WLSRV
GH FDVRV SUHGHILQLGRV �YHU $SpQGLFH %�� (O GLVHxDGRU GH XQD DSOLFDFLyQ SXHGH XWLOL]DU DOJXQD
GH ODV PHGLGDV SUHGHILQLGDV R GHILQLU PHGLGDV HVSHFtILFDV� TXH VH DVRFLDQ D ORV FRQFHSWRV
FRUUHVSRQGLHQWHV�

3DUD GHILQLU XQD PHGLGD GH VLPLOLWXG VH XWLOL]DUiQ DOJXQDV GH ODV IXQFLRQHV GH VLPLOLWXG
SUHGHILQLGDV HQ &%52QWR� SDUWLFXODUL]DGDV FRQYHQLHQWHPHQWH� 3RU HMHPSOR� VH LQFRUSRUDUi
DOJXQD GH ODV IXQFLRQHV GH VLPLOLWXG SRU SRVLFLyQ SUHGHILQLGDV TXH VRQ JHQpULFDV SHUR DSUR�
YHFKDQ FRPSOHWDPHQWH HO FRQRFLPLHQWR GHO GRPLQLR VXE\DFHQWH FRQ HO TXH WUDEDMDQ� 3DUD OD
FRPSRQHQWH GH VLPLOLWXG SRU FRQWHQLGRV� HO GLVHxDGRU WDPELpQ WLHQH OD RSFLyQ GH XVDU ODV
IXQFLRQHV JHQpULFDV� HVSHFLDOPHQWH ODV IXQFLRQHV JOREDOHV� TXH LJXDO TXH HQ VX XVR FRPR
IXQFLRQHV GH FRPELQDFLyQ VH SXHGHQ SDUWLFXODUL]DU� SRU HMHPSOR� HVSHFLILFDQGR YHFWRUHV GH
SHVRV� 3DUD ODV IXQFLRQHV ORFDOHV �HQ OD FRPSRQHQWH GH VLPLOLWXG SRU FRQWHQLGRV� VH SXHGHQ
XVDU ODV IXQFLRQHV SUHGHILQLGDV SDUD WLSRV EiVLFRV� FRPR Q~PHURV R FDGHQDV GH FDUDFWHUHV�
DXQTXH SDUD ORV FRQFHSWRV GHO GRPLQLR� HQ YH] GH XVDU IXQFLRQHV VHQFLOODV FRPR OD LJXDOGDG
GH GRV LQGLYLGXRV� HV SUHIHULEOH SDUWLFXODUL]DU ODV IXQFLRQHV SUHGHILQLGDV WDEOD R OODPDGD D XQD
IXQFLyQ� HVSHFLILFDQGR XQD WDEOD GH YDORUHV GH VLPLOLWXG HQWUH FDGD GRV YDORUHV R XQD IXQFLyQ
/LVS UHVSHFWLYDPHQWH� TXH VHDQ PiV DGHFXDGDV SDUD HO GRPLQLR R DSOLFDFLyQ FRQFUHWRV�

(Q HVWH DSDUWDGR KHPRV GHVFULWR HO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG
TXH VH EDVD HQ XQD DSUR[LPDFLyQ FRPSXWDFLRQDO \ OD UHSUHVHQWDFLyQ H[SOtFLWD GH ODV PHGLGDV
GH VLPLOLWXG XWLOL]DGDV� &RPR \D KHPRV FRPHQWDGR� ORV GRV LQFRQYHQLHQWHV SULQFLSDOHV GH
HVWH PpWRGR VRQ� SRU XQ ODGR� OD SRVLEOH GHJUDGDFLyQ GH OD HILFLHQFLD� DO FRPSXWDU WRGRV ORV
YDORUHV GH VLPLOLWXG GXUDQWH OD LQWHUDFFLyQ FRQ HO XVXDULR� (VWH SUREOHPD KDFH TXH HVWH PpWR�
GR QR VHD DSOLFDEOH HQ EDVHV GH FDVRV JUDQGHV� 3RU RWUR ODGR� \ DXQTXH VH WLHQH HQ FXHQWD OD
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WD[RQRPtD GH FRQFHSWRV GHO GRPLQLR D WUDYpV GH OD FRPSRQHQWH GH SRVLFLyQ GH OD PHGLGD GH
VLPLOLWXG� HO PpWRGR QR DSURYHFKD ODV RSRUWXQLGDGHV TXH OD MHUDUTXtD RIUHFH GHVGH HO SXQWR
GH YLVWD GH OD RUJDQL]DFLyQ GH OD LQIRUPDFLyQ� (O VLJXLHQWH DSDUWDGR GHVFULEH XQD IDPLOLD GH
PpWRGRV GH UHFXSHUDFLyQ TXH VH EDVDQ HQ OD FODVLILFDFLyQ GH ORV FRQFHSWRV \ ORV LQGLYLGXRV
HQ OD MHUDUTXtD GH WpUPLQRV GHO GRPLQLR�

3.2 Recuperación basada en clasificación 
(QPDUFDGR GHQWUR GH HVWH HStJUDIH LGHQWLILFDPRV XQD IDPLOLD GH PpWRGRV GH UHFXSHUDFLyQ�
EDVDGRV HQ XQD DSUR[LPDFLyQ UHSUHVHQWDFLRQDO DO &%5� FDUDFWHUL]DGD SRUTXH OD VLPLOLWXG
HQWUH OD FRQVXOWD \ FDGD FDVR VH YDORUD VHJ~Q VX SUR[LPLGDG HQ OD HVWUXFWXUD GH RUJDQL]DFLyQ
GH FDVRV� /D FDUDFWHUtVWLFD PiV GHVWDFDEOH GH HVWD DSUR[LPDFLyQ HV OD HILFLHQFLD GH ORV PpWR�
GRV GH UHFXSHUDFLyQ� \D TXH QR VH FRPSXWDQ ORV YDORUHV GH VLPLOLWXG HQ WLHPSR GH HMHFXFLyQ�
VLQR TXH VH FRQVXOWD XQD HVWUXFWXUD H[LVWHQWH� &RPR DOWHUQDWLYD DO FyPSXWR H[KDXVWLYR GH
YDORUHV GH VLPLOLWXG� OD DSUR[LPDFLyQ UHSUHVHQWDFLRQDO UHTXLHUH HO SUHSURFHVDPLHQWR GH ORV
FDVRV SDUD RUJDQL]DUORV HQ XQD HVWUXFWXUD DGHFXDGD TXH H[SOLFLWH XQD PHGLGD GH VLPLOLWXG \
TXH HYLWH OD E~VTXHGD H[KDXVWLYD GXUDQWH OD UHFXSHUDFLyQ�

6LQ HPEDUJR� QXHVWUD DSUR[LPDFLyQ QR VH EDVD HQ SUHFRPSXWDU HVWUXFWXUDV RSWLPL]DGDV \
HVSHFtILFDV GH RUJDQL]DFLyQ GH OD EDVH GH FDVRV VLQR HQ DSURYHFKDU OD SURSLD WD[RQRPtD GH
FRQFHSWRV GHO GRPLQLR GH OD TXH GLVSRQHPRV \ ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V�
TXH VRQ HVSHFLDOPHQWH DGHFXDGRV SDUD HVWH PpWRGR GH UHFXSHUDFLyQ� &RPR \D KHPRV FR�
PHQWDGR HQ HO PpWRGR FRPSXWDFLRQDO� \ DVt VH UHIOHMD HQ OD FRPSRQHQWH GH SRVLFLyQ GH OD PHGLGD
GH VLPLOLWXG� OD WD[RQRPtD GH FRQFHSWRV LQIOX\H HQ OD VLPLOLWXG HQWUH VXV LQGLYLGXRV� (Q ORV
PpWRGRV EDVDGRV HQ FODVLILFDFLyQ SDUD YDORUDU OD VLPLOLWXG VyOR LQWHUYLHQHQ ORV FRQFHSWRV D ORV TXH
SHUWHQHFHQ ORV LQGLYLGXRV TXH UHSUHVHQWDQ D ORV FDVRV� $XQTXH QR VH WLHQHQ HQ FXHQWD
H[SOtFLWDPHQWH ORV YDORUHV GH VXV DWULEXWRV� HV GHFLU� ORV LQGLYLGXRV FRQ ORV TXH VH UHODFLRQDQ�
VH WLHQHQ HQ FXHQWD LPSOtFLWDPHQWH D WUDYpV GH ORV FRQFHSWRV� (V GHFLU� ORV YDORUHV GH ORV
DWULEXWRV GH XQ LQGLYLGXR LQIOX\HQ HQ VX SRVLFLyQ HQ OD MHUDUTXtD \D TXH HO PHFDQLVPR GH
UHFRQRFLPLHQWR GH LQVWDQFLDV VH EDVD HQ ODV GHILQLFLRQHV GH ORV FRQFHSWRV \ HQ ORV DVHUWRV
VREUH HO LQGLYLGXR� TXH LQFOX\HQ VXV UHODFLRQHV FRQ RWURV LQGLYLGXRV�

/DV YDULDFLRQHV UHODWLYDV D ORV PpWRGRV TXH VH HQPDUFDQ GHQWUR GH HVWD IDPLOLD VH UHILHUHQ
DO XVR GH GLVWLQWRV PHFDQLVPRV GH OD OyJLFD GHVFULSWLYD� SRU HMHPSOR� FODVLILFDFLyQ GH FRQFHS�
WRV R UHFRQRFLPLHQWR GH LQVWDQFLDV� \ DO XVR GH GLVWLQWDV HVWUXFWXUDV GH FODVLILFDFLyQ� $GHPiV
GH ODV YHQWDMDV GHELGDV D OD HILFLHQFLD GHO PpWRGR� XQD YHQWDMD DGLFLRQDO VH UHILHUH D OD GHFODUD�
WLYLGDG TXH SHUPLWH H[SOLFDU HQ WpUPLQRV GHO GRPLQLR SRU TXp ORV FDVRV VRQ VLPLODUHV� (O
LQFRQYHQLHQWH SULQFLSDO VH GHEH D OD GHSHQGHQFLD GH XQD HVWUXFWXUD GH RUJDQL]DFLyQ TXH� VL QR
HV DGHFXDGD� SXHGH QR UHFXSHUDU ORV PHMRUHV FDVRV R QR GLVFULPLQDU OR VXILFLHQWH� $XQTXH ORV
FRQFHSWRV GH OD HVWUXFWXUD WDPELpQ LQWHUYLHQHQ HQ HO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR
GH VLPLOLWXG� VX GHSHQGHQFLD QR HV WDQ JUDQGH SRUTXH VH FRPSXWD OD VLPLOLWXG HQWUH OD FRQVXO�
WD \ WRGRV ORV FDVRV GH OD EDVH GH FDVRV� DO FRQWUDULR TXH HQ HO PpWRGR EDVDGR HQ FODVLILFDFLyQ
HQ HO TXH VyOR VH FRQVLGHUDQ ORV FDVRV GHO HQWRUQR GH FODVLILFDFLyQ GH OD FRQVXOWD HQ WpUPLQRV
GH ORV FRQFHSWRV GH OD HVWUXFWXUD�

&RPR VH GHVFULELy HQ HO &DStWXOR �� HO GLVHxDGRU GH XQD DSOLFDFLyQ SXHGH FRPSOHWDU HO
PRGHOR GHO GRPLQLR RULJLQDO FRQ FLHUWRV FRQFHSWRV tQGLFHV TXH IDFLOLWDQ XQD FODVLILFDFLyQ PiV
DGHFXDGD GH ORV LQGLYLGXRV SDUD ORV REMHWLYRV GH OD DSOLFDFLyQ� &RPR DOWHUQDWLYD D OD LGHQWLIL�
FDFLyQ PDQXDO GH tQGLFHV� HVWRV FRQFHSWRV WDPELpQ SXHGHQ LGHQWLILFDUVH XWLOL]DQGR WpFQLFDV
LQGXFWLYDV FRPR HO $)&�
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/RV VLJXLHQWHV DSDUWDGRV GHVFULEHQ GLVWLQWRV PpWRGRV GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ HQ
WpUPLQRV GH ORV PHFDQLVPRV \ OD HVWUXFWXUD TXH XWLOL]DQ� /RV $SDUWDGRV ����� \ ����� GHVFUL�
EHQ ORV GRV PpWRGRV JHQHUDOHV GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ� HO UHFRQRFLPLHQWR GH LQV�
WDQFLDV \ OD FODVLILFDFLyQ GH FRQFHSWRV� TXH VH DSOLFDUiQ D HVWUXFWXUDV GH RUJDQL]DFLyQ DUELWUD�
ULDV� /RV GRV PpWRGRV VH FRPSDUDQ HQ HO $SDUWDGR ������ (Q FDGD DSOLFDFLyQ FRQFUHWD GHO
PpWRGR OD ERQGDG GH ORV UHVXOWDGRV GHSHQGHUi GLUHFWDPHQWH GH OD HVWUXFWXUD HQ OD TXH ORV
FDVRV HVWiQ FODVLILFDGRV� (Q HO $SDUWDGR ����� FRQVLGHUDPRV FyPR VH FRPSRUWDQ ORV PpWRGRV
GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ FXDQGR OD HVWUXFWXUD GH RUJDQL]DFLyQ HV HO UHWtFXOR GH FRQ�
FHSWRV IRUPDOHV UHVXOWDQWH GH OD DSOLFDFLyQ GHO $)&�

'HQWUR GHO PDUFR JHQpULFR SDUD YDORUDU OD VLPLOLWXG HQWUH LQGLYLGXRV �GHVFULWR HQ >'t�
D]	*RQ]iOH]��E@ >'tD]	*RQ]iOH]��G@� KHPRV GHILQLGR XQ RSHUDGRU� HQ WpUPLQRV GHO FXiO
H[SUHVDUHPRV ORV PpWRGRV GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ� (VWH RSHUDGRU SHUPLWH XQD
IRUPXODFLyQ JHQpULFD \ FRQILJXUDEOH GHO WLSR GH HVWUDWHJLD TXH XWLOL]D HO PpWRGR SDUD UHFRUUHU
ODV MHUDUTXtDV� (O RSHUDGRU *72 �*HQHULF 7UDYHO 2SHUDWRU� UHFXSHUD LQGLYLGXRV GH OD MHUDUTXtD
GH VXEVXQFLyQ� 7RPD FRPR SXQWR GH SDUWLGD XQ FRQFHSWR & \ HO QLYHO DO TXH TXHUHPRV UHFX�
SHUDU� WHQLHQGR HQ FXHQWD TXH ORV QLYHOHV SRVLWLYRV VLJQLILFDQ FDPLQRV GHVFHQGHQWHV HQ OD
MHUDUTXtD \ ORV QHJDWLYRV VLJQLILFDQ FDPLQRV DVFHQGHQWHV D SDUWLU GH &� &RPR ~OWLPR DUJX�
PHQWR SRGHPRV LQGLFDU VL HO RSHUDGRU GHEH UHFXSHUDU WRGDV ODV LQVWDQFLDV GH ORV FRQFHSWRV
FRQVLGHUDGRV R VyOR ODV LQVWDQFLDV GLUHFWDV� HV GHFLU� TXH QR VRQ LQVWDQFLDV GH QLQJXQR GH VXV
VXEFRQFHSWRV� (VWD ~OWLPD HV OD RSFLyQ SRU GHIHFWR� /D )LJXUD ���� PXHVWUD XQ HMHPSOR GHO
RSHUDGRU *72�

3.2.1 Recuperación por reconocimiento de instancias 
'HQWUR GH OD DSUR[LPDFLyQ UHSUHVHQWDFLRQDO D OD UHFXSHUDFLyQ GH FDVRV XVDQGR PHFDQLVPRV
GH ODV '/V� HO PpWRGR PiV LQWXLWLYR FRQVLVWH HQ FUHDU XQ LQGLYLGXR FRQ ODV FDUDFWHUtVWLFDV
GDGDV HQ OD FRQVXOWD \ FODVLILFDUOR HQ OD MHUDUTXtD GH FRQFHSWRV GHO GRPLQLR� (O PHFDQLVPR GH
UHFRQRFLPLHQWR GH LQVWDQFLDV GHWHUPLQD TXp GHILQLFLRQHV GH FRQFHSWRV VRQ VDWLVIHFKDV SRU HO
LQGLYLGXR FRQVXOWD� \ UHFXSHUD RWURV LQGLYLGXRV FODVLILFDGRV GH IRUPD VLPLODU� (VWH PpWRGR KD

*72 �& �OHYHO � �GLUHFW WUXH�  ^L�`

*72 �& �OHYHO � �GLUHFW QLO�  ^L��L�`

*72 �& �OHYHO � �GLUHFW WUXH�  ^L�`

*72 �& �OHYHO � �GLUHFW QLO�  ^L�`

*72 �& �OHYHO � �GLUHFW WUXH�  ^L�`

*72 �& �OHYHO � �GLUHFW QLO�  ^L��L��L�`

*72 �& �OHYHO �� �GLUHFW WUXH�  ^L��L�`

*72 �& �OHYHO �� �GLUHFW QLO�  ^L��L��L��L��L�`

*72 �& �OHYHO �� �GLUHFW WUXH�  ^L�`

*72 �& �OHYHO �� �GLUHFW QLO�  ^L��L��L��L��L��L�`

L�

L�

L�

L�

L�

L�

C

Figura 5-10. El operador GTO 
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VLGR XWLOL]DGR HQ RWURV WUDEDMRV UHODFLRQDGRV� 3RU HMHPSOR� >.DPS��@>6DORWWL	9HQWRV��@
>*RQ]iOH] HW DO� ��E@�

(VWH PpWRGR GH UHFXSHUDFLyQ PHMRUD OD HILFLHQFLD GH OD E~VTXHGD SRUTXH QR VH FRPSXWDQ
YDORUHV GH VLPLOLWXG HQWUH OD FRQVXOWD \ ORV FDVRV� VLQR TXH VH DSURYHFKD XQD HVWUXFWXUD SUH�
FRPSXWDGD \ OOHYD DVRFLDGR ~QLFDPHQWH HO FRVWH GHO UHFRQRFLPLHQWR GH LQVWDQFLDV�

(Q HO HMHPSOR UHSUHVHQWDGR HQ OD )LJXUD ����� OD GHILQLFLyQ GH ORV FRQFHSWRV SHUPLWH UH�
FRQRFHU VXV LQVWDQFLDV HQ IXQFLyQ GH ORV YDORUHV GH VXV DWULEXWRV� 3RU HMHPSOR� OD GHILQLFLyQ
GH 9LDMHVB&RUWRV LQGLFD TXH HO VLVWHPD UHFRQRFHUi FRPR YLDMHV FRUWRV DTXHOORV FX\R YDORU
HQ HO DWULEXWR GXUDFLyQ VHD PHQRU TXH �� GtDV� < OD GHILQLFLyQ GH 9LDMHVB(XURSHRV LQGLFD
TXH HO VLVWHPD UHFRQRFHUi FRPR LQVWDQFLDV VX\DV DTXHOORV LQGLYLGXRV FX\R YDORU HQ HO DWULEXWR
GHVWLQR VHD XQD LQVWDQFLD GHO FRQFHSWR 'HVWLQRVB(XURSHRV� 3DUD ORV WUHV LQGLYLGXRV GDGRV

−9�� 9� \ 9�− VH DVHUWD D TXp FRQFHSWRV SULPLWLYRV SHUWHQHFHQ �9LDMHV� \ ORV YDORUHV GH VXV
DWULEXWRV \ HO VLVWHPD LQILHUH OD SRVLFLyQ HQ OD WD[RQRPtD� HQ IXQFLyQ GH OD FXDO VH YDORUD TXH
9� \ 9� VRQ PiV VLPLODUHV HQWUH Vt TXH FXDOTXLHUD GH HOORV FRQ 9��

(VWH PpWRGR DGPLWH QXPHURVDV YDULDFLRQHV HQ IXQFLyQ GH VX FRQILJXUDFLyQ� 3RU HMHPSOR�
¢UHFXSHUDPRV FDVRV FRQ H[DFWDPHQWH OD PLVPD FODVLILFDFLyQ R EDVWD FRQ TXH FRPSDUWD DOJ~Q
FRQFHSWR"� VL QR KD\ QLQJ~Q FDVR FRQ OD PLVPD FODVLILFDFLyQ� ¢SRGHPRV JHQHUDOL]DU SDUD UH�
FXSHUDU LQGLYLGXRV TXH� DXQTXH QR FRPSDUWDQ QLQJ~Q FRQFHSWR� HVWpQ FODVLILFDGRV FHUFD"� HV
GHFLU� DGHPiV GH UHFXSHUDU ODV LQVWDQFLDV KHUPDQDV GH OD FRQVXOWD ¢QR SRGUtDPRV UHFXSHUDU
WDPELpQ ODV LQVWDQFLDV SULPDV"� ¢KDVWD TXp QLYHO HVWDPRV GLVSXHVWRV D JHQHUDOL]DU" $GHPiV�

9LDMHV

9LDMHV/DUJRV 9LDMHVD(XURSD

9LDMHV&RUWRV

D(XURSD

�����

9LDMHV&RUWRV
9LDMHV%DUDWRV

9LDMHV%DUDWRV

\&RUWRVD(XURSD

�GHIFRQFHSW 9LDMHV/DUJRV �LV ��DQG 9LDMHV ��WKH GXUDWLRQ ! �����

�GHIFRQFHSW 9LDMHV&RUWRV �LV ��DQG 9LDMHV ��WKH GXUDWLRQ � �����

�GHIFRQFHSW 9LDMHVD(XURSD �LV ��DQG 9LDMHV ��WKH GHVWLQR 'HVWLQRV(XURSHRV���

�GHIFRQFHSW 9LDMHV %DUDWRV �LV ��DQG 9LDMHV ��WKH SUHFLR � ������

�GHIFRQFHSW 9LDMHV&RUWRVD(XURSD �LV ��DQG 9LDMHV&RUWRV 9LDMHVD(XURSD��

�GHIFRQFHSW 9LDMHV%DUDWRV\&RUWRVD(XURSD �LV ��DQG 9LDMHV&RUWRVD(XURSD 9LDMHV%DUDWRV��

�WHOO ��DERXW 9� 9LDMHV

�GHVWLQR 0DGULG�

�SUHFLR ����

�GXUDFLRQ ����

��

�WHOO ��DERXW 9� 9LDMHV
�GHVWLQR 3DULV�

�SUHFLR ����

�GXUDFLRQ ����

�WHOO ��DERXW 9� 9LDMHV

�GHVWLQR 6LFLOLD�

�SUHFLR ����

�GXUDFLRQ ����

��

��

Figura 5-11. Ejemplo de reconocimiento de instancias 
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GHSHQGLHQGR GH OD FRQVXOWD� GH OD HVWUXFWXUD FRQFHSWXDO \ GH OD FRPSOHMLGDG GH ORV FDVRV� ¢QR
SRGUtD UHVXOWDU PiV DGHFXDGR FODVLILFDU XQD SDUWH GHO LQGLYLGXR FDVR �SRU HMHPSOR� VX GHVFULS�
FLyQ� HQ YH] GHO FDVR HQ Vt PLVPR" /D FRQILJXUDFLyQ GHO PpWRGR JHQpULFR VH REWLHQH LQGLFDQ�
GR�

• VL TXHUHPRV UHFXSHUDU LQGLYLGXRV FODVLILFDGRV H[DFWDPHQWH LJXDO TXH OD FRQVXOWD �VH�
PiQWLFD DQG�� R EDVWD FRQ TXH FRPSDUWD DOJXQD GH VXV SURSLHGDGHV �VHPiQWLFD RU��

• FyPR UHODMDU HQ HO FDVR GH TXH QR KD\D QLQJ~Q FDVR UHFXSHUDGR� HV GHFLU� FyPR UHFR�
UUHU ORV QLYHOHV GH OD MHUDUTXtD� KDFLD DUULED R KDFLD DEDMR \ FXiO HV HO QLYHO Pi[LPR �R
PtQLPR� TXH FRQVLGHUDPRV FRPR XPEUDO GH VLPLOLWXG DFHSWDEOH�

/RV VLJXLHQWHV SDVRV HVTXHPDWL]DQ HO PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV�

�� 5HFRQRFHU ORV FRQFHSWRV PiV HVSHFtILFRV ^&�� ��� &Q` GH ORV TXH HO LQGLYLGXR FRQVXOWD HV
LQVWDQFLD�

�� (Q HO PpWRGR FRQ VHPiQWLFD DQG

5HVXOWDGR  ��
n

1i1

Ci)_directas(instanciase)direct tru: 0 level: GTO(Ci
==

=
n

i

(Q HO PpWRGR FRQ VHPiQWLFD RU

5HVXOWDGR  ��
n

ii 1

n

1

(Ci)_directasinstanciase)direct tru: 0 level: GTO(Ci
==

=

�� 0LHQWUDV HO UHVXOWDGR VHD YDFtR UHODMDU FDGD FRQFHSWR GH OD IRUPD LQGLFDGD SRU HO GLVH�
xDGRU D WUDYpV GH ORV SDUiPHWURV OHYHO \ GLUHFW GHO RSHUDGRU *72 \ REWHQHU HO FRQ�
MXQWR GH LQVWDQFLDV UHVXOWDGR�

�� 'H HQWUH HVWDV LQVWDQFLDV� VHOHFFLRQDU HO FRQMXQWR GH FDVRV TXH VH UHFXSHUDQ�

$XQTXH VH SRGUtD IRUPDOL]DU FRQ XQ ~QLFR PpWRGR FRQILJXUDEOH� KHPRV GHFLGLGR LQFOXLU
GRV 360V HQ OD ELEOLRWHFD GH PpWRGRV� XQR SDUD OD VHPiQWLFD DQG \ RWUR SDUD OD VHPiQWLFD RU�
2EVHUYDPRV TXH HO UHVXOWDGR GH FDGD XQR GH ORV PpWRGRV VH REWLHQH LQYRFDQGR XQD FLHUWD
VHFXHQFLD GH OODPDGDV DO RSHUDGRU *72 FX\RV UHVXOWDGRV VH FRPELQDQ SRU XQLyQ R SRU LQ�
WHUVHFFLyQ� /D VHFXHQFLD GH OODPDGDV FRQFUHWD TXH VH OOHYDUi D FDER OD FRQILJXUDUi HO GLVHxD�

GRU GHO VLVWHPD D WUDYpV GH ORV UHTXLVLWRV −GH GLVHxR R GH FRQRFLPLHQWR− GHO PpWRGR� 'HV�
SXpV GH OD GHVFULSFLyQ GH ORV UHTXLVLWRV GHO PpWRGR HQ HO $SDUWDGR �������� HO $SDUWDGR
������� LQGLFD FyPR UHVROYHU ODV VXEWDUHDV GHULYDGDV GH OD DSOLFDFLyQ GH HVWH PpWRGR�

�������� "�#�
�
������������

/RV PpWRGRV GH UHFXSHUDFLyQ EDVDGRV HQ FODVLILFDFLyQ WLHQHQ HQ FRP~Q FLHUWDV FDUDFWHUtVWL�
FDV� HQ FRQFUHWR UHVSHFWR D VXV UHTXLVLWRV� SRU OR TXH DSURYHFKDPRV OD MHUDUTXtD GH VXEVXQ�
FLyQ \ OD KHUHQFLD SDUD UHSUHVHQWDUORV� /RV PpWRGRV GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ VH ED�
VDQ HQ OD H[LVWHQFLD GH XQD WD[RQRPtD GH FRQFHSWRV GHO GRPLQLR VXILFLHQWHPHQWH SREODGD�
FRPR LQGLFD HO FRQFHSWR &ODVVLILFDWLRQB$SSOLFDWLRQB5HTXLUHPHQWV� TXH VH PXHVWUD HQ OD
)LJXUD ����� \ TXH UHSUHVHQWD ORV UHTXLVLWRV GH DSOLFDELOLGDG FRPXQHV D WRGRV ORV PpWRGRV
EDVDGRV HQ FODVLILFDFLyQ�

/RV UHTXLVLWRV GH HQWUDGD VH GLYLGHQ HQ WUHV FRPSRQHQWHV�

• &RPR UHTXLVLWR SDUDPpWULFR HO PpWRGR UHFLEH� LJXDO TXH HO UHVWR GH ORV PpWRGRV GH
UHFXSHUDFLyQ� OD GHVFULSFLyQ GH OD FRQVXOWD �DWULEXWR TXHU\��

• &RPR UHTXLVLWRV GH GLVHxR −L5HFRJQLWLRQB'HVLJQ− HO PpWRGR UHFLEH�
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² HQ HO DWULEXWR UHODWLRQBSDWK XQD FDGHQD GH UHODFLRQHV SDUD LQGLFDU TXH OR TXH TXH�
UHPRV FODVLILFDU HV DOJXQD GH ODV FRPSRQHQWHV GHO LQGLYLGXR FRQVXOWD� (Q HO FDVR
SDUWLFXODU GH TXH OD FDGHQD GH UHODFLRQHV VHD YDFtD� HO LQGLYLGXR TXH FODVLILFDUHPRV
HV HO SURSLR LQGLYLGXR FRQVXOWD� /D FDGHQD GH UHODFLRQHV HV GH OD IRUPD ��U� O��
�U� O�� �U� O�� ������UP OP��� GRQGH UL VRQ UHODFLRQHV \ OL VRQ Q~PHURV �SRVL�
WLYRV R QHJDWLYRV� TXH SXHGHQ LQFOXLUVH R QR SDUD UHSUHVHQWDU HO Pi[LPR �R PtQL�
PR� QLYHO KDVWD HO TXH JHQHUDOL]DUHPRV ODV UHODFLRQHV GHO FDPLQR� (VWH PHFDQLVPR
VH XWLOL]D FXDQGR OD WD[RQRPtD HQ EDVH D OD FXDO VH KDFH OD UHFXSHUDFLyQ QR HV GL�
UHFWDPHQWH OD ]RQD HQ OD TXH VH FODVLILFD OD FRQVXOWD VLQR RWUD ]RQD GH OD MHUDUTXtD
TXH HV DFFHVLEOH D WUDYpV GH VXV DWULEXWRV�

² HQ HO DWULEXWR JWRBVSHFLILFDWLRQ XQD OLVWD GH SDUHV GH YDORUHV TXH LQGLFDQ OD VH�
FXHQFLD GH OODPDGDV DO RSHUDGRU *72 TXH OOHYD D FDER HO PpWRGR� 3RU HMHPSOR� OD
HQWUDGD ����WUXH� ���WUXH� ���WUXH� ���IDOVH�� HQ HO PpWRGR GH VHPiQWLFD
DQG JHQHUDUtD OD VHFXHQFLD GH OODPDGDV VLJXLHQWH�

/ODPDGD LQLFLDO Æ 5HVXOWDGR  �
n

i 1

e)direct tru: 0 level: GTO(Ci
=

0LHQWUDV HO UHVXOWDGR VHD YDFtR UHODMDU OD E~VTXHGD� HV GHFLU� KDFHPRV OD OOD�
PDGD DVRFLDGD FRQ OD VLJXLHQWH HQWUDGD GH OD OLVWD GDGD HQ HO DWULEXWR
JWRBVSHFLILFDWLRQ�

3ULPHUD YXHOWD Æ 5HVXOWDGR  �
n

i 1

e)direct tru: 1 level: GTO(Ci
=

6HJXQGD YXHOWD Æ 5HVXOWDGR  �
n

i 1

e)direct tru: 2 level: GTO(Ci
=

7HUFHUD YXHOWD Æ 5HVXOWDGR  �
n

i 1

false)direct : 0 level: GTO(Ci
=

• &RPR UHTXLVLWRV GH FRQRFLPLHQWR� HO PpWRGR SHUPLWH XQ PHFDQLVPR DGLFLRQDO GH
FRQILJXUDFLyQ GH OD VHFXHQFLD GH OODPDGDV DO RSHUDGRU *72� (VWH PHFDQLVPR FRQ�

Figura 5-12. Requisitos de aplicabilidad 

�GHIFRQFHSW &ODVVLILFDWLRQB$SSOLFDWLRQB5HTXLUHPHQWV

�LV�SULPLWLYH ��DQG &%5$SSOLFDWLRQB5HTXLUHPHQWV
�:LWKB'RPDLQB&RQFHSWB7D[RQRP\B0HGLXPB'HSWK�

�WHOO ��DERXW L5HFRJQLWLRQB$SSOLFDWLRQ &ODVVLILFDWLRQB$SSOLFDWLRQB5HTXLUHPHQWV��

�:LWKB'RPDLQB&RQFHSWB7D[RQRP\B0HGLXPB:LGWK���

�WHOO ��DERXW L&ODVVLILFDWLRQB$SSOLFDWLRQ &ODVVLILFDWLRQB$SSOLFDWLRQB5HTXLUHPHQWV��
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VLVWH HQ UHDOL]DU DQRWDFLRQHV HQ ORV FRQFHSWRV GHO GRPLQLR TXH HVSHFLILFDQ OD IRUPD
GH UHODMDU XQ FRQFHSWR TXH LQWHUYLHQH HQ OD UHFXSHUDFLyQ SRU FODVLILFDFLyQ� (O LQGLYL�
GXR TXH VH DQRWD HQ HO FRQFHSWR HV XQD LQVWDQFLD GHO FRQFHSWR *72B6SHFLILFDWLRQ
GH &%52QWR H LQGLFD �HQ HO DWULEXWR OHYHO� HO QLYHO Pi[LPR �Q~PHUR SRVLWLYR R QH�
JDWLYR� TXH SHUPLWR DOFDQ]DU� VL SHUPLWR WDPELpQ UHFXSHUDU LQVWDQFLDV QR GLUHFWDV �HQ
HO DWULEXWR GLUHFW� \ HO RUGHQ GH JHQHUDOL]DFLyQ �HQ HO DWULEXWR RUGHU�� 3RU HMHPSOR�
XQD IRUPD DOWHUQDWLYD SDUD REWHQHU ORV UHVXOWDGRV GH OD VHFXHQFLD H[SOtFLWD GHO HMHP�
SOR� OD LQVWDQFLD LQGLFDUi� OHYHO ��� RUGHU OHYHOBILUVW� GLUHFW UHOD[� (VWR VLJ�
QLILFD TXH FRPHQ]DUHPRV D UHODMDU HO FRQFHSWR LQLFLDO �QLYHO �� KDVWD HO QLYHO � \ GHV�
SXpV UHODMDUHPRV OD FRQGLFLyQ GH LQVWDQFLDV GLUHFWDV�

(VWD VHJXQGD IRUPD GH HVSHFLILFDU FyPR UHODMDU OD E~VTXHGD HVWD MXVWLILFDGD FXDQGR
HO PRGR GH UHODMDU GHSHQGH GH OD QDWXUDOH]D GHO FRQFHSWR �SRU HMHPSOR� FRQFHSWRV

TXH UHSUHVHQWDQ SUHFRQGLFLRQHV X REMHWLYRV −YHU $SDUWDGR ���������

��������"�����
�	������������������

(O PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV UHVXHOYH OD WDUHD GH UHFXSHUD�
FLyQ GHVFRPSRQLpQGROD HQ GRV VXEWDUHDV� $VVHVV6LPB7DVN �LQVWDQFLD LUHFRJQL]HBWDVN� \
6HOHFWB7DVN �LQVWDQFLD LVHOHFWBFDVH��

/D VXEWDUHD LUHFRJQL]HBWDVN WLHQH FRPR REMHWLYR OD UHFXSHUDFLyQ GH ODV LQVWDQFLDV
VLPLODUHV D XQD GDGD VHJ~Q ORV FRQFHSWRV EDMR ORV TXH VH KD\D FODVLILFDGR� ([LVWHQ GRV
PpWRGRV EiVLFRV FX\D FRPSHWHQFLD HV DGHFXDGD SDUD UHVROYHU OD WDUHD LUHFRJQL]HBWDVN� \
DPERV UHFLEHQ FRPR SDUWH GH VXV UHTXLVLWRV SDUDPpWULFRV HO LQGLYLGXR FRQVXOWD �TXHU\� \
FRPR SDUWH GH VXV UHTXLVLWRV GH GLVHxR XQD FDGHQD GH UHODFLRQHV �DWULEXWR UHODWLRQBSDWK��

�� 8VDQGR OD FDGHQD GH UHODFLRQHV �U�� ���� UP� D SDUWLU GHO LQGLYLGXR TXHU\ REWHQHPRV
XQ LQGLYLGXR� TL TXH FODVLILFDPRV HQ OD MHUDUTXtD GH FRQFHSWRV�

�� (O LQGLYLGXR TL VH UHFRQRFH FRPR LQVWDQFLD GH ORV FRQFHSWRV &�� ���� &S�

² (O PpWRGR FRQ VHPiQWLFD DQG �LLQVWDQFHBFODVVLILFDWLRQBDQG� UHFXSHUD ORV LQ�
GLYLGXRV FDVRL TXH HVWiQ FODVLILFDGRV EDMR WRGRV ORV FRQFHSWRV &�� ���� &S�

² (O PpWRGR FRQ VHPiQWLFD RU� LLQVWDQFHBFODVVLILFDWLRQBRU UHFXSHUD ORV LQGLYL�
GXRV FDVRL TXH HVWiQ FODVLILFDGRV EDMR DOJXQR GH ORV FRQFHSWRV &�� ���� &S�

�� (Q DPERV FDVRV VH UHFXSHUDQ FRPR FDVRV VLPLODUHV D OD FRQVXOWD TXHU\ ORV LQGLYL�
GXRV �FDVRV� TXH VH DOFDQ]DQ DO VHJXLU HO FDPLQR GH UHODFLRQHV LQYHUVDV SDUWLHQGR GH
ORV LQGLYLGXRV FDVRL�

1LQJXQR GH ORV GRV PpWRGRV DxDGH UHTXLVLWRV DGLFLRQDOHV �DSDUWH GH ORV KHUHGDGRV��

6L HO FRQMXQWR GH UHVXOWDGRV HV YDFtR VH SURFHGH D OD JHQHUDOL]DFLyQ �)LJXUD ������ (O GLVH�
xDGRU SXHGH FRQILJXUDU OD JHQHUDOL]DFLyQ XVDQGR HO DWULEXWR JHQHUDOL]HBILUVW GHO LQGL�
YLGXR TXH UHSUHVHQWD ORV UHTXLVLWRV GH GLVHxR GH ORV PpWRGRV LLQVWDQ�
FHBFODVVLILFDWLRQBDQG H LLQVWDQFHBFODVVLILFDWLRQBRU� /RV YDORUHV SRVLEOHV GH HVWH
DWULEXWR VRQ�

• (O YDORU UHODWLRQ LQGLFD TXH HO PpWRGR UHODMD SULPHUR ODV UHODFLRQHV GHO FDPLQR −HV�
SHFLILFDGR HQ HO DWULEXWR UHODWLRQBSDWK GH ORV UHTXLVLWRV GH GLVHxR− QLYHO SRU QLYHO
GH WRGDV ODV UHODFLRQHV UL HQ ODV TXH VH HVSHFLILTXH XQ YDORU OL� PDQWHQLHQGR HO QLYHO
HQ ORV FRQFHSWRV�

� 5HDOPHQWH VL DOJXQD GH ODV UHODFLRQHV GHO FDPLQR HV PXOWLYDOXDGD REWHQGUHPRV XQ FRQMXQWR GH LQGLYLGXRV� 6XSRQHPRV TXH
WRGDV VRQ XQLYDOXDGDV SDUD VLPSOLILFDU OD H[SRVLFLyQ�
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• (O YDORU FRQFHSW �FRPSRUWDPLHQWR SRU GHIHFWR GHO PpWRGR� LQGLFD TXH HO PpWRGR

JHQHUDOL]D SULPHUR ORV FRQFHSWRV KDVWD HO QLYHO Pi[LPR −HVSHFLILFDGR HQ HO DWULEXWR
JWRBVSHFLILFDWLRQ GH ORV UHTXLVLWRV GHO GLVHxR GHO PpWRGR R FRPR DQRWDFLRQHV GH

ORV FRQFHSWRV− \ SRVWHULRUPHQWH GH ODV UHODFLRQHV GHO FDPLQR XVDQGR ORV QLYHOHV �OL�
TXH VH HVSHFLILFDQ SDUD FDGD UHODFLyQ UL�

• (O YDORU DOWHUQDWHBUHODWLRQBILUVW� LQGLFD TXH HO PpWRGR JHQHUDOL]D XQ QLYHO GH ODV
UHODFLRQHV \ RWUR GH ORV FRQFHSWRV� KDVWD TXH HO UHVXOWDGR VHD QR YDFtR R DOFDQFH ORV
QLYHOHV Pi[LPRV GH JHQHUDOL]DFLyQ�

• (O YDORU DOWHUQDWHBFRQFHSWBILUVW� HV HTXLYDOHQWH SHUR JHQHUDOL]D ORV FRQFHSWRV HQ
SULPHU OXJDU�

'HVSXpV GH UHVROYHU OD WDUHD LUHFRJQL]HBWDVN VH UHVXHOYH OD WDUHD LVHOHFWBFDVH� FX\R
REMHWLYR HV HO GH VHOHFFLRQDU HO FDVR PHMRU WHQLHQGR HQ FXHQWD OD LQIRUPDFLyQ GH VLPLOLWXG
REWHQLGD SRU HO PpWRGR TXH UHVXHOYD OD WDUHD DQWHULRU�

6H SXHGH REVHUYDU TXH HVWD WDUHD VH UHSUHVHQWD PHGLDQWH XQ LQGLYLGXR GLVWLQWR DO XWLOL]DGR
SDUD UHSUHVHQWDU OD VXEWDUHD GH VHOHFFLyQ GHO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOL�
WXG LVHOHFWBEHVW� (VWR VH GHEH D TXH� DGHPiV GH ORV PpWRGRV GH VHOHFFLyQ TXH UHVXHOYHQ OD

WDUHD LVHOHFWBEHVW −LXVHUVHOHFWFDVHBPHWKRG� LVHOHFWDOOFDVHVBPHWKRG H LVHOHFWPD[FD�
VHBPHWKRG− OD WDUHD LVHOHFWBFDVH SXHGH VHU UHVXHOWD SRU GRV PpWRGRV DGLFLRQDOHV�

�� LVHOHFWBFRPSXWDWLRQBPHWKRG FRPSXWD OD VLPLOLWXG HQWUH OD FRQVXOWD \ FDGD XQR GH
ORV FDVRV TXH KD\D VLGR UHFXSHUDGR SRU FODVLILFDFLyQ HQ OD WDUHD DQWHULRU� \ VHOHFFLRQD
XQR GH HOORV �UHVROXFLyQ GH OD WDUHD LVHOHFWBEHVW�� (VWH PpWRGR VH FRUUHVSRQGH
FRQ HO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG �SHUR QR UHVXHOYH OD SUL�
PHUD VXEWDUHD LREWDLQBFDVHV� \ UHVXHOYH OD WDUHD LVHOHFWBFDVH SHUR QR LVH�
OHFWBEHVW SDUD HYLWDU OD SRVLELOLGDG GH JHQHUDU XQD FRQILJXUDFLyQ GH WDUHDV \ PpWR�
GRV FRQ UHFXUVLyQ LQILQLWD� DO HOHJLU HO PLVPR PpWRGR FRPR PpWRGR GH UHFXSHUDFLyQ
\ GH VHOHFFLyQ�

�� LUHWULHYHBUHOFULWHULDBPHWKRG VHOHFFLRQD ORV FDVRV TXH VDWLVIDJDQ XQ FULWHULR GH
UHOHYDQFLD GDGD� (VWH PpWRGR VH FRUUHVSRQGH FRQ HO PpWRGR GH UHFXSHUDFLyQ GH FD�
VRV DSOLFDQGR FULWHULRV GH UHOHYDQFLD TXH VH GHVFULEH HQ HO $SDUWDGR ����

(VWH XVR GH GLVWLQWRV LQGLYLGXRV SDUD UHSUHVHQWDU D ODV WDUHDV SHUPLWH FRQWURODU HO SULQFLSDO
LQFRQYHQLHQWH GHO PpWRGR FRPSXWDFLRQDO� \ UHGXFLU VX FRVWH DO HPSOHDU XQ PpWRGR GH E~V�
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Figura 5-13. Acceso a una zona de clasificación 
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TXHGD H[KDXVWLYD VREUH XQD EDVH GH FDVRV UHGXFLGD TXH VyOR LQFOX\H ORV FDVRV FODVLILFDGRV GH
IRUPD VLPLODU D OD FRQVXOWD�

3.2.2 Recuperación por clasificación de conceptos 
'HQWUR GH OD DSUR[LPDFLyQ UHSUHVHQWDFLRQDO D OD UHFXSHUDFLyQ GH FDVRV XWLOL]DQGR PHFDQLV�
PRV GH ODV '/V� XQ PpWRGR DOWHUQDWLYR DO UHFRQRFLPLHQWR GH LQVWDQFLDV FRQVLVWH HQ FUHDU XQ
FRQFHSWR FRQ ODV FDUDFWHUtVWLFDV GDGDV HQ OD FRQVXOWD \ FODVLILFDUOR HQ OD MHUDUTXtD FRQFHSWXDO
SDUD UHFXSHUDU ORV LQGLYLGXRV TXH VH UHFRQR]FDQ FRPR LQVWDQFLDV VX\DV� (VWH PpWRGR VH KD
XWLOL]DGR� SRU HMHPSOR� HQ >.DPS��@ \ >&RXSH\ HW DO� ��@� /RV VLJXLHQWHV SDVRV HVTXHPDWL]DQ
HO PpWRGR GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ GH FRQFHSWRV�

'HILQLU XQ FRQFHSWR &T FRQ ODV FDUDFWHUtVWLFDV GDGDV HQ OD FRQVXOWD �DWULEXWR TXHU\ GH ORV
UHTXLVLWRV SDUDPpWULFRV� \ FODVLILFDU HO FRQFHSWR TXH VH HQFXHQWUD DO ILQDO GH OD FDGHQD GH
UHODFLRQHV �TXH UHFLEH HQ HO DWULEXWR UHODWLRQBSDWK GH ORV UHTXLVLWRV GH GLVHxR�� FRPHQ]DQGR
SRU GLFKR FRQFHSWR�

�� 2EWHQHU HO FRQMXQWR GH FRQFHSWRV ^&�� ��� &Q` tQGLFHV PiV HVSHFtILFRV GH ORV TXH HO
FRQFHSWR FODVLILFDGR HV VXEFRQFHSWR�

�� 5HFXSHUDU OD XQLyQ GH ODV LQVWDQFLDV GH ORV FRQFHSWRV ^&������&Q`� &RPR FDGD XQR GH
ORV FRQFHSWRV UHSUHVHQWD XQD DEVWUDFFLyQ GH XQ FLHUWR Q~PHUR GH SURSLHGDGHV TXH
ODV LQVWDQFLDV WLHQHQ HQ FRP~Q� UHFXSHUDUHPRV OD XQLyQ GH WRGDV HOODV�

5HVXOWDGR  ��
n

ii 1

n

1

Ci)_directas(instanciase)direct tru: 0 level: GTO(Ci
==

=

�� 6L HO UHVXOWDGR HV YDFtR� LJXDO TXH HQ HO PpWRGR GH UHFXSHUDFLyQ GH FDVRV SRU UHFRQR�
FLPLHQWR GH LQVWDQFLDV� VH XWLOL]DUiQ ODV HVSHFLILFDFLRQHV GHO GLVHxDGRU SDUD UHILQDU ORV
FRQFHSWRV ^&������&Q` \ HQFRQWUDU FDVRV SDUFLDOPHQWH VLPLODUHV D OD FRQVXOWD�

�� 5HFRUUHU OD FDGHQD GH UHODFLRQHV LQYHUVDV SDUD DFFHGHU D ORV FDVRV UHFXSHUDGRV −TXH
VHUiQ ODV LQVWDQFLDV GH ORV FRQFHSWRV TXH REWHQHPRV DO ILQDO GHO SURFHVR�

�� 6HOHFFLRQDU GH HQWUH ORV FDQGLGDWRV FXiOHV VHUiQ ORV FDVRV UHFXSHUDGRV� 7RGRV ORV
FDQGLGDWRV WHQGUiQ HQ FRP~Q FLHUWDV SURSLHGDGHV UHSUHVHQWDGDV SRU ORV FRQFHSWRV
FRPXQHV GH ORV TXH VRQ LQVWDQFLD� 6HUiQ PiV VLPLODUHV ORV FDVRV TXH FRPSDUWDQ XQ
PD\RU Q~PHUR GH FRQFHSWRV� $GHPiV OD VXEWDUHD GH VHOHFFLyQ SXHGH WHQHU HQ FXHQWD
RWUDV SURSLHGDGHV GLVFULPLQDQWHV�

��������"�����
�	��������$���������

(O PpWRGR GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ GH FRQFHSWRV −TXH VH UHSUHVHQWD FRQ HO LQGLYL�

GXR FDQyQLFR L5HWULHYHBFRQFHSWBFODVVLILFDWLRQBPHWKRG− FRPSDUWH ORV UHTXLVLWRV FRQ HO
PpWRGR GH UHFXSHUDFLyQ GH FDVRV SRU UHFRQRFLPLHQWR GH LQVWDQFLDV \ UHVXHOYH OD WDUHD GH

UHFXSHUDFLyQ GH FDVRV GHVFRPSRQLpQGROD HQ GRV VXEWDUHDV� YDORUDFLyQ GH OD VLPLOLWXG −$V�
VHVV6LPB7DVN �LQVWDQFLD LFODVVLI\BWDVN�− \ VHOHFFLyQ GH FDVRV −6HOHFWB7DVN �LQVWDQFLD
LVHOHFWBFDVH��

/D VXEWDUHD LFODVVLI\BWDVN WLHQH FRPR REMHWLYR OD GHILQLFLyQ GH XQ FRQFHSWR TXH
UHSUHVHQWH ODV FDUDFWHUtVWLFDV GH OD FRQVXOWD TXH UHFLEH HO PpWRGR GH UHFXSHUDFLyQ HQ HO
DWULEXWR TXHU\ GH ORV UHTXLVLWRV SDUDPpWULFRV� $GHPiV� OD VXEWDUHD VH HQFDUJD WDPELpQ GH
FODVLILFDU HO FRQFHSWR TXH UHSUHVHQWD OD FRQVXOWD HQ OD WD[RQRPtD GH FRQFHSWRV GHO GRPLQLR�

/D WDUHD UHSUHVHQWDGD SRU HO LQGLYLGXR FDQyQLFR LFODVVLI\BWDVN HVWi OLJDGD D LFODVVL�
I\BPHWKRG� HO ~QLFR PpWRGR GH &%52QWR FX\D FRPSHWHQFLD HV DGHFXDGD SDUD UHVROYHUOD� (Q
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JHQHUDO HO PpWRGR LFODVVLI\BPHWKRG UHFXSHUD FRPR LQGLYLGXRV VLPLODUHV D OD FRQVXOWD DTXH�

OORV LQGLYLGXRV TXH VRQ LQVWDQFLD GHO FRQFHSWR TXH UHSUHVHQWD D OD FRQVXOWD −VLJXLHQGR OD
FDGHQD GH UHODFLRQHV SDUD HOHJLU OD ]RQD GH OD WD[RQRPtD HQ OD TXH XVDPRV OD FODVLILFDFLyQ� (O
PpWRGR LFODVVLI\BPHWKRG HV XQ PpWRGR GH UHVROXFLyQ� TXH QR JHQHUD VXEWDUHDV� 'HVSXpV
GH OD WDUHD LFODVVLI\BWDVN VH UHVXHOYH OD WDUHD LVHOHFWBFDVH �TXH KD VLGR GHVFULWD HQ HO
PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV $SDUWDGR ���������

(Q HO VLJXLHQWH DSDUWDGR FRPSDUDPRV ORV GRV PpWRGRV GHVFULWRV GHQWUR GH HVWH HStJUDIH�
'H QXHYR UHVDOWDPRV HO KHFKR GH TXH OD ERQGDG GH ORV UHVXOWDGRV GH DSOLFDFLyQ GH DPERV
PpWRGRV GH UHFXSHUDFLyQ GHSHQGH GLUHFWDPHQWH GH OD HVWUXFWXUD GH RUJDQL]DFLyQ� (O $SDUWD�
GR ����� GHVFULEH HO FRPSRUWDPLHQWR GHO PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH
LQVWDQFLDV FXDQGR OD HVWUXFWXUD GH RUJDQL]DFLyQ HV HO UHWtFXOR GH FRQFHSWRV IRUPDOHV REWHQLGR
SRU OD DSOLFDFLyQ GHO $)&�

3.2.3 Comparación entre las dos aproximaciones 
&RPR GHVFULELPRV HQ HO &DStWXOR �� HQ JHQHUDO� H LQGHSHQGLHQWHPHQWH GHO JUDGR GH H[SUHVL�
YLGDG TXH WHQJD XQD '/� OD H[SUHVLYLGDG GH VX OHQJXDMH DVHUWLYR VXHOH VHU PiV UHGXFLGD TXH OD
GH VX OHQJXDMH WHUPLQROyJLFR� (VWR HV FLHUWR WDPELpQ SDUD HO VLVWHPD /220 \� SRU WDQWR� OD
GHILQLFLyQ GH FRQVXOWDV FRPR FRQFHSWRV RIUHFH XQD H[SUHVLYLGDG PD\RU TXH OD GHILQLFLyQ GH
FRQVXOWDV FRPR LQVWDQFLDV >0DF*UHJRU��@� 6LQ HPEDUJR� H[LVWHQ YDULDV UD]RQHV TXH GDQ VR�
SRUWH D OD GHILQLFLyQ GH FRQVXOWDV FRPR LQGLYLGXRV \ QR FRPR FRQFHSWRV� (Q SULPHU OXJDU OD
VXSRVLFLyQ GHO GLVHxR JHQHUDO GH ORV VLVWHPDV WHUPLQROyJLFRV GH UHSUHVHQWDFLyQ� VHJ~Q OD FXDO
OD FRPSRQHQWH WHUPLQROyJLFD GH XQD EDVH GH FRQRFLPLHQWR HV EiVLFDPHQWH HVWiWLFD� PLHQWUDV
TXH OD FRPSRQHQWH DVHUWLYD HV GLQiPLFD \ VXVFHSWLEOH GH FDPELRV �DVHUWRV \ UHWUDFFLRQHV� TXH
YDUtDQ OD SRVLFLyQ GHO LQGLYLGXR HQ OD MHUDUTXtD� /RV FDPELRV HQ ORV LQGLYLGXRV QR DIHFWDQ
SDUD QDGD OD MHUDUTXtD GH FODVLILFDFLyQ GH FRQFHSWRV� \D TXH OD VHPiQWLFD GH ORV VLVWHPDV GH
'/V� \ HQ SDUWLFXODU OD GHO VLVWHPD /220� VH GLVHxy SDUD TXH OD MHUDUTXtD GH FRQFHSWRV VHD
LQPXQH D FDPELRV HQ ORV LQGLYLGXRV� /D MHUDUTXtD FDPELDUtD GH IRUPD PRQyWRQD VL DxDGR XQD
QXHYD GHILQLFLyQ GH FRQFHSWR� SHUR QXQFD FDPELDUi OD SRVLFLyQ GH XQ FRQFHSWR H[LVWHQWH�
(VWR WLHQH XQD UHSHUFXVLyQ GLUHFWD HQ OD IRUPD GH UD]RQDU GHO VLVWHPD� (Q FRQFUHWR� VL XQD
RSHUDFLyQ GH FODVLILFDFLyQ GH XQ FRQFHSWR &� EDMR RWUR &� GHSHQGH GH XQ FDPELR HQ XQ LQGL�
YLGXR L� QR VH OOHYD D FDER SUHYLHQGR TXH HO LQGLYLGXR L SXHGD FDPELDU� /RV PHFDQLVPRV GH
UD]RQDPLHQWR VyOR KDFHQ ODV RSHUDFLRQHV GH FODVLILFDFLyQ �HVWDEOHV� TXH QR GHSHQGDQ GH
FDPELRV HQ LQGLYLGXRV� 3RU HVWD UD]yQ VL OD FRQVXOWD HV XQ FRQFHSWR VHJ~Q FRPR HVWp FRQV�
WUXLGD SXHGH TXH DOJXQD GH ODV FODVLILFDFLRQHV �DXQTXH VHD SRVLEOH� QR VH KDJD FRUUHFWDPHQWH
\ QR UHFXSHUHPRV FLHUWRV FDVRV TXH VHUtDQ DGHFXDGRV�

$GHPiV� HO PpWRGR TXH GHILQH ODV FRQVXOWDV FRPR LQGLYLGXRV SHUPLWH XWLOL]DU PHFDQLVPRV
TXH FRPSOHWDQ ODV FRQVXOWDV TXH QR VRQ DGHFXDGRV FXDQGR OD FRQVXOWD VH UHSUHVHQWD FRPR XQ
FRQFHSWR� (O PHFDQLVPR XWLOL]D UHJODV DVRFLDGDV D ORV FRQFHSWRV� $XQTXH HQ WHRUtD� HVWH PH�
FDQLVPR SHUPLWLUtD DVRFLDU XQD UHJOD FRQ HO FRQFHSWR TXH UHSUHVHQWD D OD FRQVXOWD� HQ OD SUiF�
WLFD HO PHFDQLVPR QR IXQFLRQD SRUTXH ODV UHJODV QR VH �GLVSDUDQ� KDVWD TXH VH HQFXHQWUD XQ
LQGLYLGXR TXH VHD LQVWDQFLD GH HVH FRQFHSWR�

3RU HMHPSOR� VXSRQJDPRV TXH HO PRGHOR GHO GRPLQLR VH KD GHILQLGR OD UHJOD �LPSOLHV &�

&�� TXH H[SUHVD TXH FXDOTXLHU LQGLYLGXR TXH VH UHFRQR]FD FRPR LQVWDQFLD GH &�� WDPELpQ VH
UHFRQRFH FRPR LQVWDQFLD GH &�� 6L GHILQLPRV XQD FRQVXOWD 4 FRPR XQ FRQFHSWR� HO VLVWHPD

SXHGH FODVLILFDU FRUUHFWDPHQWH 4 FRPR XQ VXEFRQFHSWR GH &� �4 ⊆ &�� SHUR QR SXHGH LQIH�
ULU QLQJXQD UHODFLyQ HQWUH 4 \ &��
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6LQ HPEDUJR� VL 4 VH GHILQH FRPR XQ LQGLYLGXR� HO VLVWHPD SXHGH UHFRQRFHU TXH 4 HV LQV�
WDQFLD GHO FRQFHSWR &� \ WDPELpQ TXH HV LQVWDQFLD GHO FRQFHSWR &�� (Q HVWH VHQWLGR� OD FRQVXO�
WD GDGD SRU HO XVXDULR KD VLGR FRPSOHWDGD FRQ FRQRFLPLHQWR DGLFLRQDO TXH IRUPD SDUWH GHO
PRGHOR GHO GRPLQLR�

3.2.4 Recuperación en el retículo de conceptos formales 
(Q HVWH DSDUWDGR GHVFULELPRV FRPR VH FRPSRUWD HO PpWRGR GH UHFXSHUDFLyQ GH FDVRV EDVDGR
HQ HO UHFRQRFLPLHQWR GH LQVWDQFLDV FXDQGR OD HVWUXFWXUD GH RUJDQL]DFLyQ GH ORV FDVRV HV HO
UHWtFXOR UHVXOWDQWH GH OD DSOLFDFLyQ GHO $QiOLVLV )RUPDO GH &RQFHSWRV �GHVFULWR HQ HO &DStWXOR
� �$SDUWDGR ������ 9DPRV D GLVWLQJXLU GRV PpWRGRV TXH GHSHQGHQ GH FyPR VH FRQVWUX\D HO
UHWtFXOR� HV GHFLU� FXiOHV VRQ ODV SURSLHGDGHV TXH XWLOLFHPRV FRPR DWULEXWRV GHO FRQWH[WR
IRUPDO� (Q HO SULPHU PpWRGR VH XWLOL]DQ FRPR DWULEXWRV GHO FRQWH[WR IRUPDO FLHUWDV SURSLH�
GDGHV TXH GHVFULEHQ D ORV FDVRV \ TXH VH HVSHFLILFDQ GXUDQWH OD IDVH GH GLVHxR GHO VLVWHPD� (O
VHJXQGR PpWRGR VyOR HV DSOLFDEOH FXDQGR ORV FDVRV VH GHVFULEHQ HQ WpUPLQRV GH ODV SUHFRQ�
GLFLRQHV QHFHVDULDV \�R ORV REMHWLYRV TXH VDWLVIDFH VX VROXFLyQ�

3DUD FXDOTXLHUD GH ORV PpWRGRV VH UHTXLHUH OD DSOLFDFLyQ SUHYLD GHO $)& SDUD FRQVWUXLU ORV
UHWtFXORV GH FRQFHSWRV IRUPDOHV TXH HVWUXFWXUDQ OD EDVH GH FDVRV�

�������� ����������	������
�	��������������������	��������������

&RPR VH GHVFULELy HQ HO &DStWXOR � �$SDUWDGR ������ &%52QWR GHILQH YDULDV WDUHDV GH SULPHU

QLYHO −HQWUH ODV TXH VH HQFXHQWUD OD WDUHD GH UHVROXFLyQ GH SUREOHPDV &%5B7$6.� /D UHVROXFLyQ
GH HVWDV WDUHDV GHEH LQYRFDUVH GH IRUPD H[WHUQD� (QWUH HVWDV WDUHDV VH HQFXHQWUDQ WDPELpQ OD
DGTXLVLFLyQ GH FDVRV \ GH FRQRFLPLHQWR GHO GRPLQLR� OD LQWHJUDFLyQ GHO FRQRFLPLHQWR GHO
GRPLQLR FRQ HO FRQRFLPLHQWR GH &%52QWR \ OD RUJDQL]DFLyQ GH OD EDVH GH FDVRV HQ XQD HV�
WUXFWXUD TXH IDFLOLWH OD UHFXSHUDFLyQ GH FDVRV�

(Q OD YHUVLyQ DFWXDO GH &%52QWR� H[LVWHQ GRV PpWRGRV FX\D FRPSHWHQFLD HV DGHFXDGD
SDUD UHVROYHU OD WDUHD GH RUJDQL]DFLyQ GH OD EDVH GH FDVRV �&%B2UJDQL]DWLRQB7DVN�� L)�
&$B*RDO3UHB0HWKRG� L)&$B3URSHUWLHVB0HWKRG� $PERV PpWRGRV VH EDVDQ HQ OD DSOLFDFLyQ
GHO $QiOLVLV )RUPDO GH &RQFHSWRV D ORV FDVRV� DXQTXH GLILHUHQ HQ ORV DWULEXWRV XWLOL]DGRV SDUD
GHILQLU HO FRQWH[WR IRUPDO�

(O PpWRGR L)&$B3URSHUWLHVB0HWKRG FRQVWUX\H XQ UHWtFXOR GH RUJDQL]DFLyQ GH ORV FDVRV \
H[WUDH ODV UHJODV GH GHSHQGHQFLD EDViQGRVH HQ FLHUWDV SURSLHGDGHV GHVFULSWLYDV GH ORV FDVRV
�FRPR VH GHVFULELy HQ ORV $SDUWDGRV ������� \ ������� GHO &DStWXOR ��� (O PpWRGR UHFLEH FRPR
SDUWH GH VXV UHTXLVLWRV GH GLVHxR XQ DWULEXWR UHODWLRQBSDWK TXH HVSHFLILFD ODV FDGHQDV GH
UHODFLRQHV TXH VH XWLOL]DUiQ SDUD GHILQLU HO FRQWH[WR IRUPDO� 5HFRUGDPRV TXH HQ HO HMHPSOR GH
FRQVWUXFFLyQ GHO UHWtFXOR VREUH FDVRV HVWUXFWXUDGRV GHVFULWR HQ HO $SDUWDGR ������� GHO &DSt�
WXOR �� VH DxDGtDQ DO FRQMXQWR 0 GH DWULEXWRV GHO FRQWH[WR IRUPDO WRGRV ORV FDPLQRV SDUFLDOHV
GH UHODFLRQHV TXH OOHYDQ GHVGH HO LQGLYLGXR FDVR KDVWD LQGLYLGXRV �TXH SXHGHQ VHU WHUPLQDOHV
R QR�� &DGD GHVFULSWRU HQ 0 LQFOX\H XQ FDPLQR �SRVLEOHPHQWH LQFRPSOHWR� GH UHODFLRQHV \ HO
LQGLYLGXR �LQWHUQR R WHUPLQDO� TXH VH DOFDQ]D GHVGH HO LQGLYLGXR FDVR DO VHJXLU HO FDPLQR GH
UHODFLRQHV� /D HVSHFLILFDFLyQ GH ODV FDGHQDV GH UHODFLRQHV SRU SDUWH GHO GLVHxDGRU HV RSFLRQDO
SHUR VL VH LQFOX\HQ SHUPLWHQ TXH HO GLVHxDGRU ILOWUH FXiOHV GH WRGRV HVWRV FDPLQRV SDUFLDOHV VH
XVDUiQ UHDOPHQWH HQ OD FRQVWUXFFLyQ GHO UHWtFXOR�

(O PpWRGR L)&$B*RDO3UHB0HWKRG FRQVWUX\H ORV UHWtFXORV EDViQGRVH HQ ORV REMHWLYRV \
SUHFRQGLFLRQHV GH ORV FDVRV VHJ~Q VH GHVFULELy HQ HO $SDUWDGR ������� GHO &DStWXOR �� (VWH
PpWRGR LQFOX\H FRPR UHTXLVLWR GH DSOLFDELOLGDG TXH ORV FDVRV HVWpQ GHVFULWRV VHJ~Q VXV SUH�
FRQGLFLRQHV \ REMHWLYRV �OD EDVH GH FDVRV HVSHFLILFDGD HQ HO FRQWH[WR �FDVH�EDVH� GHEH VHU XQ



&DStWXOR �� /RV PpWRGRV GH &%52QWR

� ��� �

LQGLYLGXR LQVWDQFLD GH &DVHB:LWKB*RDOV \ &DVHB:LWKB3UH�� &RPR UHTXLVLWR GH FRQRFLPLHQWR
�\ WDPELpQ GH DSOLFDELOLGDG� VH SLGH TXH ORV FRQFHSWRV TXH GHILQHQ ORV REMHWLYRV HQ HO GRPL�
QLR \ ODV SURSLHGDGHV TXH VH XVDQ FRPR SUHFRQGLFLRQHV VH KD\DQ FODVLILFDGR EDMR ORV FRQFHS�
WRV *RDO \ 3UHFRQGLWLRQ GH &%52QWR� TXH VRQ FRQ ORV TXH WUDEDMD HO PpWRGR�

�������� �����������������
�	������������������
�	�����	�������

(Q HVWH DSDUWDGR GHVFULELPRV HO PpWRGR GH UHFXSHUDFLyQ GH FDVRV SRU UHFRQRFLPLHQWR GH

LQVWDQFLDV HQ HO UHWtFXOR GH FRQFHSWRV IRUPDOHV −UHSUHVHQWDGR SRU HO LQGLYLGXR FDQyQLFR
L&DVHB,QVSHFWLRQB0HWKRG >'tD]	*RQ]iOH]��E@ >'tD]	*RQ]iOH]��E@� (VWH PpWRGR HV XQ
FDVR SDUWLFXODU GHO PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV TXH UHVXOWD
DGHFXDGR SDUD UHFXSHUDU FDVRV TXH HVWiQ RUJDQL]DGRV HQ OD HVWUXFWXUD GH UHWtFXOR GH FRQFHS�
WRV IRUPDOHV FRQVWUXLGD SUHYLDPHQWH SRU HO PpWRGR L)&$B3URSHUWLHVB0HWKRG� &RPR HMHP�
SOR� WUDEDMDUHPRV FRQ ORV UHWtFXORV \ ORV FRQMXQWRV GH GHSHQGHQFLDV FRQVWUXLGRV HQ ORV $SDU�
WDGRV ������� \ ������� GHO &DStWXOR � TXH VH PXHVWUDQ HQ OD )LJXUD �����

/DV UHJODV GH GHSHQGHQFLD GHWHFWDQ UHJXODULGDGHV GH FRDSDULFLyQ GH DWULEXWRV TXH VDWLVID�
FHQ WRGRV ORV FDVRV GH OD EDVH� (VWH PpWRGR VH EDVD HQ HVWDV UHJODV SDUD FRPSOHWDU ODV FRQVXO�
WDV GHO XVXDULR \ GHILQLU XQ PpWRGR GH UHFXSHUDFLyQ H[DFWD� HQ HO VHQWLGR GH TXH ORV FDVRV
UHFXSHUDGRV VDWLVIDFHQ H[DFWDPHQWH ORV UHTXLVLWRV GH OD FRQVXOWD FRPSOHWDGD� /D SURSLD EDVH
GH FDVRV JXtD HO SURFHVR GH IRUPXODFLyQ GH ´EXHQDVµ FRQVXOWDV� TXH VRQ DTXHOODV SDUD ODV TXH
KD\ FDVRV TXH ODV FXPSOHQ H[DFWDPHQWH�

(VWH PpWRGR GH UHFXSHUDFLyQ GH FDVRV HV XQ PpWRGR LQWHUDFWLYR GRQGH HO XVXDULR SURSRU�
FLRQD FLHUWRV GHVFULSWRUHV SDUD OD FRQVXOWD� PLHQWUDV TXH HO VLVWHPD SURSRQH RWURV TXH GHGXFH
GH ORV SURSRUFLRQDGRV SRU HO XVXDULR� 3DUD OD GHGXFFLyQ XWLOL]D ODV UHJODV GH GHSHQGHQFLD
H[WUDtGDV GH OD EDVH GH FDVRV GXUDQWH HO SURFHVR GH DSOLFDFLyQ GHO $)&� (O REMHWLYR GH HVWH

Figura 5-14. Retículos de conceptos formales y reglas de dependencia 
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SURFHVR HV JXLDU OD FRQVXOWD KDFLD ORV FRQFHSWRV PiV HVSHFtILFRV GHO UHWtFXOR \ UHFXSHUDU ORV
FDVRV TXH VDWLVIDFHQ WRGRV ORV GHVFULSWRUHV GH OD FRQVXOWD�

/D UHVROXFLyQ GHO PpWRGR DSOLFD GH IRUPD FtFOLFD ORV GRV SDVRV VLJXLHQWHV�

• 8Q SURFHVR LQWHUDFWLYR GH FRQVWUXFFLyQ GH OD FRQVXOWD XVDQGR ODV UHJODV GH GHSHQ�
GHQFLD TXH VH EDVD HQ�

²&RQVWUXLU XQ LQGLYLGXR TXH UHSUHVHQWD OD FRQVXOWD \ FODVLILFDUOR DSURYHFKDQGR HO
PHFDQLVPR GH UHFRQRFLPLHQWR DXWRPiWLFR GH LQVWDQFLDV�

² &DGD UHJOD GH GHSHQGHQFLD VH IRUPDOL]D FRPR XQ FRQFHSWR FX\D FRQGLFLyQ VXIL�
FLHQWH HV OD SDUWH GHUHFKD GH OD UHJOD� \ FX\D FRQGLFLyQ QHFHVDULD �XWLOL]DGD SDUD UH�
FRQRFHU DO LQGLYLGXR FRQVXOWD� HV OD SDUWH L]TXLHUGD GH OD UHJOD�

² 'H HVWD IRUPD� HV HO SURSLR SURFHVR GH UHFRQRFLPLHQWR GH LQVWDQFLDV HO TXH GHWHU�
PLQD TXp UHJODV VRQ DSOLFDEOHV� \D TXH HO LQGLYLGXR FRQVXOWD VH FODVLILFD HQ ORV FRQ�
FHSWRV DGHFXDGRV�

• 8QD YH] TXH OD FRQVXOWD VH GD SRU WHUPLQDGD VH DFFHGH D ORV FRQFHSWRV PiV HVSHFtIL�
FRV GHO UHWtFXOR GH FRQFHSWRV IRUPDOHV� EDMRV ORV TXH VH FODVLILFD OD FRQVXOWD SDUD UH�
FXSHUDU ORV LQGLYLGXRV FODVLILFDGRV EDMR ORV PLVPRV FRQFHSWRV TXH HO LQGLYLGXR FRQ�
VXOWD�

Resolución de las subtareas 
(O PpWRGR L&DVHB,QVSHFWLRQB0HWKRG UHVXHOYH OD WDUHD GH UHFXSHUDFLyQ GHVFRPSRQLpQGROD
HQ GRV VXEWDUHDV� $VVHVV6LPB7DVN �D WUDYpV GH OD LQVWDQFLD LLQVSHFWLRQWDVN� \ 6HOHFWB7DVN
�D WUDYpV GH OD LQVWDQFLD LVHOHFWBFDVH GHVFULWD HQ HO $SDUWDGR ���������

/D VXEWDUHD LLQVSHFWLRQWDVN HVWi OLJDGD D LLQVSHFWLRQBPHWKRG� XQ PpWRGR TXH VH
HQFDUJD GH FRPSOHWDU OD FRQVXOWD XVDQGR ODV UHJODV GH GHSHQGHQFLD� \ FODVLILFDUOD HQ HO UHWtFXOR
SDUD UHFXSHUDU FDVRV� (O PpWRGR GHVFRPSRQH OD WDUHD LLQVSHFWLRQWDVN HQ ODV GRV VXEWDUHDV
VLJXLHQWHV�

• LTXHU\BFRPSOHWLRQWDVN DVRFLDGD DO PpWRGR GH UHVROXFLyQ LQWHUDFWLYR LTXH�
U\BFRPSOHWLRQPHWKRG TXH VH HQFDUJD GH FRQVWUXLU \ FRPSOHWDU OD FRQVXOWD GHO
XVXDULR XVDQGR ODV UHJODV GH GHSHQGHQFLD H[WUDtGDV GH OD DSOLFDFLyQ GHO $)& D ORV
FDVRV�

• LTXHU\B)&$UHWULHYDOBWDVN DVRFLDGD DO PpWRGR GH UHVROXFLyQ LTXH�
U\B)&$UHWULHYDOBPHWKRG TXH VH HQFDUJD GH UHFXSHUDU ORV LQGLYLGXRV FODVLILFDGRV
EDMR ORV FRQFHSWRV PiV HVSHFtILFRV GHO UHWtFXOR $)& EDMR ORV TXH VH FODVLILFD HO
LQGLYLGXR FRQVXOWD�

Requisitos del método 
(O PpWRGR LQFOX\H FRPR UHTXLVLWR GH DSOLFDELOLGDG DGLFLRQDO OD FRQVWUXFFLyQ SUHYLD GH OD HV�
WUXFWXUD GH UHWtFXOR GH FRQFHSWRV IRUPDOHV SRU HO PpWRGR L)&$B3URSHUWLHVB0HWKRG OR TXH
VXSRQH WDPELpQ OD GHILQLFLyQ GH ODV UHJODV GH GHSHQGHQFLDV� (O DWULEXWR FDVH�RUJDQL]DWLRQ�
VWUXFWXUH GHO LQGLYLGXR TXH GHVFULEH HO FRQWH[WR GH DSOLFDFLyQ DFWXDO WHQGUi HO YDORU
)&$BODWWLFH� FXDQGR HO PpWRGR L)&$B3URSHUWLHVB0HWKRG KD\D FRQVWUXLGR HO UHWtFXOR�

(O PpWRGR QR LQFOX\H UHTXLVLWRV GH FRQRFLPLHQWR DGLFLRQDOHV� /RV UHTXLVLWRV SDUDPpWULFRV
QR WLHQHQ VHQWLGR SRUTXH HVWH PpWRGR VH DSOLFD GXUDQWH OD IDVH GH GLVHxR GHO VLVWHPD�
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Ejemplos de aplicación del método 

� Ejemplo 1 

(Q HO HMHPSOR GH OD DJHQFLD GH YLDMHV� DO TXH FRUUHVSRQGH HO UHWtFXOR GH OD )LJXUD ���� �L]�
TXLHUGD�� HO XVXDULR FRQVWUX\H XQD FRQVXOWD VHOHFFLRQDQGR FLHUWRV GHVFULSWRUHV� SRU HMHPSOR�
7LSRBGHB9DFDFLRQHV�(VTXt� (O PpWRGR GHWHFWD XQD GHSHQGHQFLD �UHJOD �� DSOLFDEOH HQWUH HO
GHVFULSWRU 7LSRBGHB9DFDFLRQHV�(VTXt \ (VWDFLyQ�,QYLHUQR� TXH VLJQLILFD TXH HQ HVWD EDVH
GH FDVRV HQ SDUWLFXODU� QR KD\ QLQJ~Q YLDMH D HVTXLDU TXH QR VHD HQ LQYLHUQR� 3RU WDQWR� VH
FRPSOHWD OD FRQVXOWD SDUD JXLDUOD KDFLD HVRV FDVRV� /DV UHJODV DSOLFDGDV VRQ�

 
��� 7LSRBGHB9DFDFLRQHV�(VTXt → (VWDFLyQ�,QYLHUQR
��� 7LSRBGHB9DFDFLRQHV�(VTXt� (VWDFLyQ�,QYLHUQR → 7UDQVSRUWH�$YLyQ

 
\ OD FRQVXOWD FRPSOHWDGD HV OD VLJXLHQWH�

 
7LSRBGHB9DFDFLRQHV� (VTXt

(VWDFLyQ� ,QYLHUQR

7UDQVSRUWH� $YLyQ

(Q HVWH SXQWR HO XVXDULR SXHGH HOHJLU HQWUH WHUPLQDU HO SURFHVR LQWHUDFWLYR GH IRUPXOD�
FLyQ GH OD FRQVXOWD R GDU QXHYRV GHVFULSWRUHV� 7UDV HVWH SURFHVR VH FUHD XQ LQGLYLGXR FRQ ODV
FDUDFWHUtVWLFDV GDGDV TXH VH FODVLILFDUi HQ HO UHWtFXOR GH OD )LJXUD ���� �L]TXLHUGD� EDMR HO FRQ�
FHSWR *� /RV FDVRV TXH UHVXOWDQ GHO SURFHVR GH UHFXSHUDFLyQ VRQ ORV FDVRV GH OD H[WHQVLyQ
GHO FRQFHSWR IRUPDO *� HV GHFLU� &DVR� \ &DVR��

(O XVXDULR SXHGH FRQWLQXDU HO SURFHVR� HOLJLHQGR QXHYRV GHVFULSWRUHV SDUD OD FRQVXOWD� (O
VLVWHPD JXLDUi HO SURFHVR KDFLD ORV FRQFHSWRV PiV HVSHFtILFRV� HV GHFLU� . R 5� SRU OR TXH HO
FRQMXQWR GH GHVFULSWRUHV RIUHFLGRV DO XVXDULR VH UHGXFH D� >'HVWLQR�1XHYD <RUN� 'HVWL�
QR�(VSDxD@�

� Ejemplo 2 

(Q HO GRPLQLR JHQpULFR XWLOL]DGR SDUD FRQVWUXLU HO UHWtFXOR GH OD )LJXUD ���� �GHUHFKD�� VX�
SRQJDPRV TXH HO XVXDULR SODQWHD ODV FRQVXOWDV UHSUHVHQWDGDV HQ OD )LJXUD ����� /DV OtQHDV
FRQWLQXDV UHSUHVHQWDQ ORV GHVFULSWRUHV GDGRV SRU HO XVXDULR� PLHQWUDV TXH ODV OtQHDV GLVFRQWL�

Figura 5-15. Ejemplo de consultas para recuperación 
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QXDV UHSUHVHQWDQ OD LQIRUPDFLyQ LQIHULGD SRU HO VLVWHPD XWLOL]DQGR ODV UHJODV GH GHSHQGHQFLDV
GH OD )LJXUD ���� �GHUHFKD��

(Q OD FRQVXOWD GH OD )LJXUD ���� �$� HO XVXDULR HVWDEOHFH TXH HO LQGLYLGXR TXH UHSUHVHQWD OD
GHVFULSFLyQ GHO FDVR WLHQH FRPR YDORU GH OD SURSLHGDG �DWULEXWR R UHODFLyQ� 5� HO UHOOHQR ,�� \
D OD FRQVXOWD VH OH DVLJQD HO GHVFULSWRU >+'�5��,�@� (O LQGLYLGXR FRQVXOWD VH FRPSOHWD XVDQGR
ODV UHJODV GH GHSHQGHQFLD ��� \ ��� GH OD )LJXUD ���� �GHUHFKD� \ FODVLILFDGR EDMR HO FRQFHSWR $
GHO UHWtFXOR� DO VDWLVIDFHU ODV SURSLHGDGHV GH VX LQWHQVLyQ >+'�5��,�� +'�5��5��,��
+'�5��,�@� DXQTXH VyOR OD SULPHUD GH HOODV KD VLGR GDGD SRU HO XVXDULR�

(O UHVXOWDGR GH OD UHFXSHUDFLyQ VRQ ORV FDVRV GH OD H[WHQVLyQ GHO FRQFHSWR $� HV GHFLU� &D�
VR� \ &DVR�� /D DSOLFDFLyQ SRVWHULRU GH XQ PpWRGR GH VHOHFFLyQ GH FDVRV TXH UHDOLFH XQD
YDORUDFLyQ DGLFLRQDO GH VLPLOLWXG� RUGHQDUtD ORV FDVRV SDUD VHOHFFLRQDU &DVR� FRPR HO FDVR
PiV VLPLODU SRUTXH WLHQH PHQRV GHVFULSWRUHV QR SHGLGRV TXH HO FDVR &DVR��

(Q OD FRQVXOWD GH OD )LJXUD ���� �%� HO XVXDULR HVWDEOHFH TXH OD FRQVXOWD WLHQH ,� FRPR YD�
ORU GH OD SURSLHGDG 5�� OD FRQVXOWD HV FRPSOHWDGD XVDQGR OD UHJOD GH GHSHQGHQFLD ��� \ FODVLIL�
FDGD EDMR HO FRQFHSWR % GHO UHWtFXOR� SRUTXH VDWLVIDFH ODV SURSLHGDGHV GH VX LQWHQVLyQ
>+'�5��,�� +'�5��,�@� (O PpWRGR UHFXSHUD ORV FDVRV GH OD H[WHQVLyQ GHO FRQFHSWR % HV
GHFLU� &DVR� \ &DVR�� (O SURFHVR GH VHOHFFLyQ HOHJLUi &DVR� FRPR HO PiV VLPLODU�

�������� �����������������
�	��������	�
�
	���%�����
&��

(Q HVWH DSDUWDGR GHVFULELPRV HO PpWRGR GH UHFXSHUDFLyQ GH FDVRV SRU UHFRQRFLPLHQWR GH

LQVWDQFLDV HQ ORV UHWtFXORV GH SUHFRQGLFLRQHV \ REMHWLYRV −UHSUHVHQWDGR SRU HO LQGLYLGXR FD�
QyQLFR L5HWULHYHB*RDO3UHB0HWKRG >'tD]	*RQ]iOH]��F@� (V XQ FDVR SDUWLFXODU GHO PpWRGR
GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV TXH UHVXOWD DGHFXDGR SDUD UHFXSHUDU FDVRV
TXH HVWpQ GHVFULWRV SRU ORV REMHWLYRV TXH VDWLVIDFH VX VROXFLyQ \�R SRU ODV SURSLHGDGHV TXH
GHILQHQ OD SUHFRQGLFLyQ TXH GHEH VDWLVIDFHU OD VLWXDFLyQ HQ OD TXH DSOLFDPRV OD VROXFLyQ GHV�
FULWD HQ HO FDVR� (VWH WLSR GH FDVRV ORV HQFRQWUDPRV WtSLFDPHQWH HQ VLVWHPDV GH SODQLILFDFLyQ
HQ ORV TXH� GDGR XQ FRQMXQWR GH REMHWLYRV� HO SODQLILFDGRU EXVFD XQ SODQ TXH VHD DSOLFDEOH D OD
VLWXDFLyQ GHVFULWD HQ OD FRQVXOWD \ TXH REWHQJD �HQ OD PHGLGD GH OR SRVLEOH� ORV REMHWLYRV SH�
GLGRV >+DPPRQG��@�
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Figura 5-16. Retículos de precondiciones y objetivos 
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(O PpWRGR VH EDVD HQ ORV UHWtFXORV GH FRQFHSWRV IRUPDOHV GH SUHFRQGLFLRQHV \ REMHWLYRV
TXH HO PpWRGR L)&$B*RDO3UHB0HWKRG KDEUi FRQVWUXLGR SUHYLDPHQWH� 6XSRQJDPRV TXH GLV�
SRQHPRV GH ORV UHWtFXORV FRQVWUXLGRV HQ HO &DStWXOR � �$SDUWDGR ��������� TXH VH PXHVWUDQ HQ
OD )LJXUD ����� (VWH PpWRGR GH UHFXSHUDFLyQ GH FDVRV SURSRUFLRQD YDULDV SRVLELOLGDGHV GH
LQWHUDFFLyQ FRQ HO XVXDULR� TXH SXHGH SURSRUFLRQDU XQ FRQMXQWR GH REMHWLYRV SDUD HQFRQWUDU
FDVRV TXH ORV FRQVLJDQ� XQ FRQMXQWR GH SURSLHGDGHV� SDUD HQFRQWUDU FDVRV DSOLFDEOHV� R DP�
EDV FRVDV� SDUD HQFRQWUDU FDVRV DSOLFDEOHV TXH VDWLVIDJDQ ORV REMHWLYRV SHGLGRV�

6HDQ FXDOHV VHDQ ODV FDUDFWHUtVWLFDV GDGDV� HO VLVWHPD ODV XWLOL]DUi SDUD FUHDU XQ LQGLYLGXR
FRQVXOWD FRQ GRV FRPSRQHQWHV� XQ LQGLYLGXR �TXHU\BJRDO� VREUH HO TXH DVHUWDPRV ORV REMHWL�
YRV GH OD FRQVXOWD� \ XQ LQGLYLGXR �TXHU\BGHVF� VREUH HO TXH DVHUWDPRV ODV SURSLHGDGHV TXH
VDWLVIDFH OD VLWXDFLyQ DFWXDO� (O VLVWHPD GH '/V FODVLILFDUi DXWRPiWLFDPHQWH ORV LQGLYLGXRV HQ
ORV UHWtFXORV�

Resolución de las subtareas 
$O LJXDO TXH HO PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV� HO PpWRGR L5H�
WULHYHB*RDO3UHB0HWKRG UHVXHOYH OD WDUHD GH UHFXSHUDFLyQ GHVFRPSRQLpQGROD HQ GRV VXEWD�

UHDV� YDORUDFLyQ GH VLPLOLWXG −$VVHVV6LPB7DVN �SHUR D WUDYpV GH OD LQVWDQFLD LUHFRJQL]H�

*RDO3UHBWDVN�− \ VHOHFFLyQ −6HOHFWB7DVN �D WUDYpV GH OD PLVPD LQVWDQFLD LVHOHFWBFDVH \D
GHVFULWD��

/D VXEWDUHD LUHFRJQL]H*RDO3UHBWDVN WLHQH FRPR REMHWLYR OD UHFXSHUDFLyQ GH ODV
LQVWDQFLDV VLPLODUHV D XQD GDGD VHJ~Q ORV FRQFHSWRV GH ORV UHWtFXORV GH REMHWLYRV \
SUHFRQGLFLRQHV EDMR ORV TXH VH KD\D FODVLILFDGR� ([LVWHQ WUHV PpWRGRV FX\D FRPSHWHQFLD HV
DGHFXDGD SDUD UHVROYHU OD WDUHD LUHFRJQL]H*RDO3UHBWDVN TXH VH GHVFULEHQ HQ ORV VLJXLHQWHV
DSDUWDGRV �WDPELpQ HQ >'tD]	*RQ]iOH]��F@��

• (O PpWRGR LUHFRJQL]H*RDOB0HWKRG VH EDVD HQ FODVLILFDU XQ LQGLYLGXR TXH UHSUHVHQWD
ORV REMHWLYRV SHGLGRV SRU OD FRQVXOWD HQ HO UHWtFXOR GH REMHWLYRV�

• (O PpWRGR LUHFRJQL]H3UHB0HWKRG VH EDVD HQ FODVLILFDU XQ LQGLYLGXR TXH UHSUHVHQWD
OD VLWXDFLyQ DFWXDO GHVFULWD SRU OD FRQVXOWD HQ HO UHWtFXOR GH SUHFRQGLFLRQHV�

• (O PpWRGR LUHFRJQL]H*RDO3UHB0HWKRG VH EDVD HQ FODVLILFDU HO LQGLYLGXR GH
REMHWLYRV GH OD FRQVXOWD HQ HO UHWtFXOR GH REMHWLYRV� \ HO LQGLYLGXR GH SURSLHGDGHV HQ
HO UHWtFXOR GH SUHFRQGLFLRQHV \ FRPELQDU ORV UHVXOWDGRV GH FODVLILFDFLyQ REWHQLGRV�

Requisitos de los métodos 
&RPR HO PpWRGR LUHFRJQL]H*RDOB0HWKRG EDVD OD UHFXSHUDFLyQ HQ HO UHWtFXOR GH REMHWLYRV
LQFOX\H FRPR UHTXLVLWR GH DSOLFDELOLGDG KDEHU GHILQLGR SUHYLDPHQWH HO UHWtFXOR GH REMHWLYRV�
HV GHFLU� OD DSOLFDFLyQ GHO $)& XWLOL]DQGR FRPR DWULEXWRV GHO FRQWH[WR IRUPDO ORV REMHWLYRV
TXH VDWLVIDFHQ ORV FDVRV� (Q OD )LJXUD ���� VH PXHVWUD OD HVWUXFWXUD GH ORV UHTXLVLWRV GH DSOL�
FDELOLGDG GHO PpWRGR LUHFRJQL]H*RDOB0HWKRG� 'H IRUPD DQiORJD HO PpWRGR LUHFRJQL]H�
3UHB0HWKRG WHQGUi FRPR UHTXLVLWR GH DSOLFDELOLGDG OD GHILQLFLyQ GHO UHWtFXOR GH SUHFRQGLFLR�
QHV� \ HO PpWRGR LUHFRJQL]H*RDO3UHB0HWKRG WHQGUi FRPR UHTXLVLWR GH DSOLFDELOLGDG OD GHIL�
QLFLyQ SUHYLD GH DPERV UHWtFXORV� HO GH SUHFRQGLFLRQHV \ HO GH REMHWLYRV�

/RV DWULEXWRV JRDO�RUJDQL]DWLRQ�VWUXFWXUH \ SUH�RUJDQL]DWLRQ�VWUXFWXUH TXH DSDUH�
FHQ HQ ODV GHILQLFLRQHV GH ORV FRQFHSWRV GH OD )LJXUD ���� VRQ SDUWH GH ORV TXH GHVFULEHQ HO
FRQWH[WR DFWXDO TXH VH XWLOL]D SDUD GHWHUPLQDU OD DSOLFDELOLGDG GH ORV PpWRGRV �VH GHVFULEH HQ
HO &DStWXOR ��� \ VX UHOOHQR �HO LQGLYLGXR )&$BODWWLFH� HV DVHUWDGR FXDQGR HO PpWRGR L)�
&$B*RDO3UHB0HWKRG FRQVWUX\H ORV UHWtFXORV GH REMHWLYRV \ SUHFRQGLFLRQHV UHVSHFWLYDPHQWH�

5HVSHFWR D ORV UHTXLVLWRV GH HQWUDGD� ORV PpWRGRV UHFLEHQ FRPR SDUWH GH VXV UHTXLVLWRV
SDUDPpWULFRV �KHUHGDGRV GHO PpWRGR &%5� HO LQGLYLGXR FRQVXOWD �DWULEXWR TXHU\�� (Q HVWRV
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PpWRGRV ORV UHTXLVLWRV SDUDPpWULFRV VH HVSHFLDOL]DQ SDUD LQGLFDU TXH OD FRQVXOWD HVWDUi GHVFUL�
WD HQ WpUPLQRV GH VXV SUHFRQGLFLRQHV \ REMHWLYRV� HV GHFLU� OD FRQVXOWD HV XQD LQVWDQFLD GH ORV
FRQFHSWRV 4XHU\BZLWKB*RDOV \�R 4XHU\BZLWKB3UH� OR TXH JDUDQWL]D HO FRUUHFWR IXQFLRQD�
PLHQWR GHO PpWRGR� 1LQJXQR GH ORV PpWRGRV DxDGH QXHYRV UHTXLVLWRV GH GLVHxR� QL GH FRQR�
FLPLHQWR�

�GHIFRQFHSW *RDOB5HFRJQLWLRQB3DUDPHWHU �LV�SULPLWLYH ��DQG &%5B3DUDPHWHU

��WKH TXHU\ 4XHU\BZLWKB*RDOV���

�GHIFRQFHSW 3UHB5HFRJQLWLRQB3DUDPHWHU �LV�SULPLWLYH ��DQG &%5B3DUDPHWHU

��WKH TXHU\ 4XHU\BZLWKB3UH���

�GHIFRQFHSW *RDO3UHB5HFRJQLWLRQB3DUDPHWHU �LV�SULPLWLYH

��DQG &%5B3DUDPHWHU

��WKH TXHU\ 4XHU\BZLWKB*RDOV� ��WKH TXHU\ 4XHU\BZLWKB3UH���

Recuperación sobre el retículo de objetivos 

(O PpWRGR GH UHFXSHUDFLyQ VREUH HO UHWtFXOR GH REMHWLYRV −UHSUHVHQWDGR SRU HO LQGLYLGXR

FDQyQLFR LUHFRJQL]H*RDOB0HWKRG− EDVD OD UHFXSHUDFLyQ HQ HO UHWtFXOR GH REMHWLYRV H LQWHQWD�
Ui HQFRQWUDU FDVRV TXH VDWLVIDJDQ WRGRV ORV REMHWLYRV SHGLGRV �\ QLQJXQR PiV�� (O PpWRGR VH
UHSUHVHQWD FRPR XQ PpWRGR GH UHVROXFLyQ TXH REWLHQH HO FRQMXQWR GH FRQFHSWRV PiV HVSHFt�
ILFRV GHO UHWtFXOR GH REMHWLYRV ^2�����2Q` EDMR ORV TXH VH FODVLILFD HO LQGLYLGXR TXHU\BJRDOV�

Figura 5-17. Requisitos de Aplicabilidad de los métodos de recuperación 
basados en precondiciones y objetivos 
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\ UHFXSHUD ODV LQVWDQFLDV GLUHFWDV GH WRGRV ORV 2L� (VWH SURFHVR VH FRUUHVSRQGH FRQ XQ WLSR
GH UHFXSHUDFLyQ H[DFWD� 6L QR VH REWLHQHQ UHVXOWDGRV� HO SDVR GH UHFXSHUDFLyQ DSUR[LPDGD
HQFXHQWUD� HQ SULPHU OXJDU� ORV FDVRV TXH VDWLVIDFHQ WRGRV ORV REMHWLYRV SHGLGRV DXQTXH RWURV
�QR SHGLGRV� WDPELpQ VH FXPSODQ� 6L HO SDVR DQWHULRU WDPSRFR REWLHQH UHVXOWDGRV VH EXVFDUi�
HQ VHJXQGR OXJDU� ORV FDVRV TXH PD[LPLFHQ HO Q~PHUR GH REMHWLYRV SHGLGRV DXQTXH DOJXQR GH
HOORV QR VH FXPSOD� /DV SURSLHGDGHV GHO UHWtFXOR DVHJXUDQ TXH HO PpWRGR UHFXSHUD ORV PHMR�
UHV FDVRV �VHJ~Q HO FULWHULR GH PD\RU VDWLVIDFFLyQ GH ORV REMHWLYRV SHGLGRV� \ HQ RUGHQ SRU OR
TXH HO SURFHVR WHUPLQD HQ FXDQWR HQFXHQWUH DOJ~Q FDVR�

• *RDOB3DVR�� UHFXSHUD FDVRV TXH VDWLVIDJDQ HO Pi[LPR Q~PHUR �WRGRV VL HV SRVLEOH�
GH REMHWLYRV GH OD FRQVXOWD \ QLQJXQR VXSHUIOXR�

�
n

1

e)direct tru: 0 level: GTO(Oi
=i

• *RDOB3DVR�� UHFXSHUD FDVRV TXH VDWLVIDJDQ HO Pi[LPR Q~PHUR �WRGRV VL HV SRVLEOH�
GH REMHWLYRV GH OD FRQVXOWD DXQTXH VDWLVIDJD WDPELpQ DOJ~Q REMHWLYR DGLFLRQDO �QR SH�
GLGR�� 3DUD HOOR UHFRUUH ORV VXEFRQFHSWRV GH FDGD 2L� QLYHO SRU QLYHO KDFLD DEDMR HQ OD
MHUDUTXtD� HV GHFLU� KDFLD FRQFHSWRV PiV HVSHFtILFRV� 'H HVWD IRUPD REWHQHPRV FDVRV
TXH VDWLVIDFHQ WRGRV ORV REMHWLYRV SHGLGRV� PLQLPL]DQGR HO Q~PHUR GH REMHWLYRV VX�
SHUIOXRV�

� �
)()(

1j

n

1

e)direct tru: j level: GTO(Oi
Oidepthbotdepth

i

−

= =

• *RDOB3DVR�� UHFXSHUD FDVRV TXH VDWLVIDJDQ HO Pi[LPR Q~PHUR GH REMHWLYRV SHGLGRV
SHUR QR WRGRV� 3DUD HOOR UHFRUUH ORV VXSHUFRQFHSWRV GH FDGD 2L QLYHO SRU QLYHO� KDFLD
FRQFHSWRV PiV JHQHUDOHV SDUD REWHQHU FDVRV PLQLPL]DQGR HO Q~PHUR GH REMHWLYRV QR
FXPSOLGRV�

� �
)(

1j

n

1

e)direct tru: j level: GTO(Oi
Oidepth

i

−

−= =

(O PpWRGR OOHYDUi D FDER ORV WUHV SDVRV VHFXHQFLDOPHQWH \ FDGD XQR VyOR VH OOHYD D FDER VL
HO DQWHULRU QR UHFXSHUD QLQJ~Q FDVR� /RV VLJXLHQWHV HMHPSORV LOXVWUDQ HO PpWRGR GH UHFXSHUD�
FLyQ VREUH HO UHWtFXOR GH REMHWLYRV GH OD )LJXUD ���� �GHUHFKD�� $XQTXH VH PXHVWUDQ ORV WUHV
SDVRV HO SURFHVR SDUDUtD HQ FXDQWR VH UHFXSHUH DOJ~Q FDVR�

� Ejemplo 1:  

TXHU\BJRDOV� $� %� &

&ODVLILFDU TXHU\BJRDOV� �JHW�W\SHV TXHU\BJRDOV�  2�

• *RDOB3DVR�� *72�2�� ��  �JHW�GLUHFW�LQVWDQFHV 2�� *RDO�

5HFXSHUDPRV &DVR� FRPR HO ~QLFR FDVR TXH VDWLVIDFH H[DFWDPHQWH ORV UHTXLVLWRV SHGLGRV�

• *RDOB3DVR�� GHSWK�%27� � � GHSWK�2�� ��

*72�2�� ��  �JHW�GLUHFW�LQVWDQFHV %27� ∅

1R KD\ PiV FDVRV TXH VDWLVIDJDQ WRGRV ORV REMHWLYRV SHGLGRV�

• *RDOB3DVR�� *72�2�� ��� ∪ *72�2�� ��� ∪ *72�2�� ��� 

�JHW�GLUHFW�LQVWDQFHV 2�� ∪ �JHW�GLUHFW�LQVWDQFHV 2�� ∪
�JHW�GLUHFW�LQVWDQFHV 2�� ∪ �JHW�GLUHFW�LQVWDQFHV 723� *RDO�� *RDO�� *RDO�
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5HFXSHUDPRV &DVR�� &DVR� \ &DVR� TXH VDWLVIDFHQ DOJXQRV GH ORV REMHWLYRV SHGLGRV
�$�%�&�� SRUTXH QR KD\ QLQJ~Q FDVR TXH ORV FXPSOD WRGRV� (Q FRQFUHWR� &DVR� \ &DVR�
VDWLVIDFHQ ORV REMHWLYRV $ \ &� \ &DVR� VDWLVIDFH $ \ % �YHU )LJXUD ������

/RV VLJXLHQWHV HMHPSORV LOXVWUDQ� DGHPiV GHO PpWRGR GH UHFXSHUDFLyQ� OD IRUPXODFLyQ GH
FRQVXOWDV� FRPR XQ SURFHVR LQFUHPHQWDO HQ HO TXH HO XVXDULR SURSRUFLRQD FLHUWRV REMHWL�
YRV� \ HO VLVWHPD SURSRQH RWURV XVDQGR ODV UHJODV GH GHSHQGHQFLDV�

� Ejemplo 2:  

TXHU\BJRDOV� %

8VDQGR OD UHJOD GH GHSHQGHQFLD %Æ $� HO VLVWHPD VXJLHUH FRPSOHWDU OD FRQVXOWD DxDGLHQ�
GR HO REMHWLYR $� 6L HO XVXDULR QR DFHSWD OD VXJHUHQFLD� HO SURFHVR GH UHFXSHUDFLyQ QR UHD�
OL]D QLQJXQD E~VTXHGD SRUTXH ODV SURSLHGDGHV GHO UHWtFXOR DVHJXUDQ TXH QR KD\ FDVRV TXH
FXPSODQ % \ QR FXPSODQ $� 6L HO XVXDULR DFHSWD OD VXJHUHQFLD� HO PpWRGR WUDEDMD FRQ OD
FRQVXOWD TXHU\BJRDOV� $� % \ UHFXSHUD FDVRV VLPLODUHV XVDQGR FODVLILFDFLyQ GH OD VLJXLHQWH
IRUPD�

&ODVLILFDU TXHU\BJRDOV� �JHW�W\SHV TXHU\BJRDOV�  2�

• *RDOB3DVR�� *72�2�� ��  �JHW�GLUHFW�LQVWDQFHV 2�� *RDO�

5HFXSHUDPRV &DVR� FRPR HO ~QLFR FDVR TXH VDWLVIDFH H[DFWDPHQWH HO REMHWLYR SHGLGR� %�

• *RDOB3DVR�� GHSWK�%27� � � GHSWK�2�� �� *72�2�� �� ∪ *72�2�� �� 

�JHW�GLUHFW�LQVWDQFHV 2�� ∪ �JHW�GLUHFW�LQVWDQFHV 2�� ∪
�JHW�GLUHFW�LQVWDQFHV %27� *RDO�� *RDO�

5HFXSHUD &DVR� \ &DVR� TXH VDWLVIDFHQ WRGRV ORV REMHWLYRV SHGLGRV DXQTXH WDPELpQ FXP�
SOHQ RWURV REMHWLYRV QR SHGLGRV \ SRVLEOHPHQWH QHFHVLWDUiQ DGDSWDFLyQ�

• *RDOB3DVR�� *72�2�� ��� ∪ *72�2�� ���  
�JHW�GLUHFW�LQVWDQFHV 2�� ∪ �JHW�GLUHFW�LQVWDQFHV 723� ∅

Recuperación sobre el retículo de precondiciones 

(O PpWRGR GH UHFXSHUDFLyQ VREUH HO UHWtFXOR GH SUHFRQGLFLRQHV −UHSUHVHQWDGR SRU HO LQGLYL�
GXR FDQyQLFR LUHFRJQL]H3UHB0HWKRG− EDVD OD UHFXSHUDFLyQ HQ HO UHWtFXOR GH SUHFRQGLFLRQHV
H LQWHQWDUi HQFRQWUDU FDVRV DSOLFDEOHV� HV GHFLU� FX\D SUHFRQGLFLyQ VH VDWLVIDFH HQ OD VLWXDFLyQ
GHVFULWD SRU OD FRQVXOWD� (O PpWRGR REWLHQH OD FODVLILFDFLyQ GHO LQGLYLGXR TXHU\BGHVF \ REWLH�
QH XQ FRQMXQWR GH FRQFHSWRV ^3�����3Q` TXH SHUWHQHFHQ DO UHWtFXOR GH SUHFRQGLFLRQHV� (Q HO
VLJXLHQWH SDVR UHFXSHUD ODV LQVWDQFLDV GLUHFWDV GH WRGRV ORV 3L� OR TXH FRUUHVSRQGH D XQD UH�
FXSHUDFLyQ H[DFWD� (Q FDVR GH TXH OD UHFXSHUDFLyQ H[DFWD QR JHQHUH UHVXOWDGRV� HV GHFLU� ORV
FRQFHSWRV 3L QR WLHQHQ LQVWDQFLDV GLUHFWDV� OD UHFXSHUDFLyQ DSUR[LPDGD HQFXHQWUD� HQ SULPHU
OXJDU� RWURV FDVRV DSOLFDEOHV \� HQ VHJXQGR OXJDU� RWURV FDVRV TXH VLQ VHU WRWDOPHQWH DSOLFD�
EOHV� PD[LPLFHQ HO Q~PHUR GH SURSLHGDGHV GH VX SUHFRQGLFLyQ TXH OD VLWXDFLyQ GHVFULWD HQ OD
FRQVXOWD VDWLVIDFH� /DV SURSLHGDGHV GHO UHWtFXOR DVHJXUDQ TXH HO PpWRGR UHFXSHUD FDVRV DSOL�
FDEOHV� VL H[LVWHQ� \ VL QR DTXHOORV FDVRV TXH FRPSDUWHQ HO PD\RU Q~PHUR GH SURSLHGDGHV FRQ
OD FRQVXOWD�

• 3UHB3DVR�� LQWHQWD UHFXSHUDU FDVRV FX\D SUHFRQGLFLyQ HQFDMD H[DFWDPHQWH FRQ OD VL�
WXDFLyQ GHVFULWD HQ OD FRQVXOWD�

�
n

1

e)direct tru: 0 level: GTO(Pi
=i
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• 3UHB3DVR�� UHFXSHUD RWURV FDVRV DSOLFDEOHV� HV GHFLU� FDVRV FX\DV SURSLHGDGHV HQ OD
SUHFRQGLFLyQ VRQ XQ VXEFRQMXQWR GH ODV SURSLHGDGHV GDGDV HQ OD FRQVXOWD� 3DUD HOOR
UHFRUUH ORV VXSHUFRQFHSWRV GH FDGD 3L� QLYHO SRU QLYHO KDFLD FRQFHSWRV PiV JHQpULFRV�
'H HVWD IRUPD REWHQHPRV GH IRUPD RUGHQDGD ORV FDVRV TXH PD[LPL]DQ HO Q~PHUR GH
SURSLHGDGHV VDWLVIHFKDV�

� �
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1j

n

1

e)direct tru: j level: GTO(Pi
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(VWH PpWRGR UHFRUUH HO UHWtFXOR GH SUHFRQGLFLRQHV GH IRUPD GXDO DO UHFRUULGR VREUH
HO UHWtFXOR GH REMHWLYRV� 'HVSXpV GH LQWHQWDU OD UHFXSHUDFLyQ H[DFWD� HQ HO UHWtFXOR GH
SUHFRQGLFLRQHV SULPHUR VH JHQHUDOL]DQ ORV FRQFHSWRV 3L �UHFRUULGR KDFLD DUULED�� SDUD
HQFRQWUDU DTXHOORV FDVRV FRQ ODV SUHFRQGLFLRQHV PiV GpELOHV TXH SXGLHUDQ VHU DSOLFD�
EOHV HQ OD VLWXDFLyQ FRQVXOWD� 6LQ HPEDUJR� HQ HO UHWtFXOR GH REMHWLYRV� SULPHUR VH HV�
SHFLDOL]DQ ORV FRQFHSWRV 2L �UHFRUULGR KDFLD DEDMR� SDUD HQFRQWUDU FDVRV TXH VDWLVID�
JDQ REMHWLYRV DGLFLRQDOHV DGHPiV GH ORV SHGLGRV HQ OD FRQVXOWD�

• 3UHB3DVR�� UHFXSHUD FDVRV QR DSOLFDEOHV� HV GHFLU� FX\D SUHFRQGLFLyQ QR VH VDWLVIDFH
HQ OD VLWXDFLyQ GH OD FRQVXOWD� 3DUD HOOR UHFRUUH ORV VXEFRQFHSWRV GH FDGD 3L QLYHO SRU
QLYHO SDUD REWHQHU FDVRV TXH PLQLPLFHQ HO Q~PHUR GH SURSLHGDGHV GH VX SUHFRQGL�
FLyQ TXH QR VH VDWLVIDFHQ�

� �
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1

e)direct tru: j level: GTO(Oi
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(O PpWRGR OOHYDUi D FDER ORV WUHV SDVRV VHFXHQFLDOPHQWH \ FDGD XQR VyOR VH OOHYD D FDER VL
HO DQWHULRU QR UHFXSHUD QLQJ~Q FDVR� /RV VLJXLHQWHV HMHPSORV LOXVWUDQ HO PpWRGR GH UHFXSHUD�
FLyQ VREUH HO UHWtFXOR GH SUHFRQGLFLRQHV GH OD )LJXUD ���� �L]TXLHUGD��

� Ejemplo 3: 

(Q OD VLWXDFLyQ FRQVXOWD VH VDWLVIDFHQ ODV SURSLHGDGHV ; \ =� VH FRQVWUX\H HO LQGLYLGXR
TXHU\BGHVF� ;� =

5HJODV GH GHSHQGHQFLD DSOLFDEOHV� ;Æ<

(O VLVWHPD SUHJXQWD VL OD VLWXDFLyQ WDPELpQ VDWLVIDFH OD SURSLHGDG <� \D TXH WRGRV ORV FD�
VRV TXH LQFOX\HQ ;� = HQ VX SUHFRQGLFLyQ� WDPELpQ LQFOX\HQ <�

&ODVLILFDU TXHU\BGHVF� �JHW�W\SHV TXHU\BGHVF�  3�

• 3UHB3DVR�� *72�3� �OHYHO �� �JHW�GLUHFW�LQVWDQFHV 3�� 3UHB�

5HFXSHUDPRV &DVR� FRPR HO FDVR PHMRU SRUTXH VX SUHFRQGLFLyQ HQFDMD H[DFWDPHQWH FRQ
OD VLWXDFLyQ GHVFULWD HQ OD FRQVXOWD�

• 3UHB3DVR�� GHSWK�3�� �� *72�3�� ���∪*72�3�� ���∪*72�3����� 
�JHW�GLUHFW�LQVWDQFHV 3�� ∪ �JHW�GLUHFW�LQVWDQFHV 3�� ∪
�JHW�GLUHFW�LQVWDQFHV 3�� ∪ �JHW�GLUHFW�LQVWDQFHV 3�� ∪
�JHW�GLUHFW�LQVWDQFHV 723� 3UH�� 3UH�� 3UH�

5HFXSHUDPRV &DVR�� &DVR� \ &DVR� TXH VRQ FDVRV DSOLFDEOHV� HV GHFLU� OD VLWXDFLyQ FRQ�
VXOWD VDWLVIDFH VX SUHFRQGLFLyQ�

• 3UHB3DVR�� GHSWK�%27� �� GHSWK�3�� ��

*72�3� �OHYHO ��  �JHW�GLUHFW�LQVWDQFHV 3��  3UHB�

5HFXSHUD &DVR� TXH� DXQTXH QR HV DSOLFDEOH \ UHTXHULUi DGDSWDFLyQ� FRPSDUWH SURSLHGD�
GHV FRQ OD VLWXDFLyQ FRQVXOWD�
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Recuperación sobre ambos retículos  
(O PpWRGR LUHFRJQL]H*RDO3UHB0HWKRG EDVD OD UHFXSHUDFLyQ HQ DPERV UHWtFXORV VLPXOWi�
QHDPHQWH� (VWH PpWRGR UHFXSHUDUi� FXDQGR VHD SRVLEOH� FDVRV DSOLFDEOHV �HV GHFLU� FDVRV FX\D
SUHFRQGLFLyQ VH VDWLVIDFH HQ OD VLWXDFLyQ FRQVXOWD� TXH VDWLVIDJDQ WRGRV ORV REMHWLYRV SHGLGRV�
/DV SURSLHGDGHV GH ORV UHWtFXORV SHUPLWHQ DVHJXUDU TXH HVWRV FDVRV� VL H[LVWH DOJXQR� VH UHFX�
SHUDQ FRPR ODV LQVWDQFLDV GLUHFWDV GH OD FODVLILFDFLyQ HQ DPERV UHWtFXORV �*RDOB3DVR� \
3UHB3DVR�� H LQWHUVHFDQGR ORV UHVXOWDGRV�

&XDQGR HVWD LQWHUVHFFLyQ VHD YDFtD� HO SURFHVR LQWHQWDUi OD UHFXSHUDFLyQ DSUR[LPDGD� HQ�
FRQWUDU FDVRV QR WRWDOPHQWH DSOLFDEOHV DXQTXH FXPSOHQ WRGRV ORV REMHWLYRV SHGLGRV� R FDVRV
DSOLFDEOHV DXQTXH QR VDWLVIDFHQ WRGRV ORV REMHWLYRV GH OD FRQVXOWD� 6H GHILQHQ GRV HVWUDWHJLDV�

• /D HVWUDWHJLD � FRQVLGHUD TXH HV PHMRU UHFXSHUDU FDVRV TXH VDWLVIDJDQ WRGRV ORV REMH�
WLYRV SHGLGRV DXQTXH QR VHDQ WRWDOPHQWH DSOLFDEOHV� TXH FDVRV DSOLFDEOHV TXH QR
FXPSODQ WRGRV ORV REMHWLYRV� (VWD HVWUDWHJLD ILMD OD FODVLILFDFLyQ HQ HO UHWtFXOR GH REMH�
WLYRV \ UHFRUUH HO UHWtFXOR GH SUHFRQGLFLRQHV� EXVFDQGR SULPHUR HQWUH ORV FDVRV DSOL�
FDEOHV �SDVRV � \ �� \ GHVSXpV HQWUH ORV FDVRV QR DSOLFDEOHV �SDVR ���

M  �� L �� &DVRVB5HFXSHUDGRV  ∅�

:KLOH �&DVRVB5HFXSHUDGRV  ∅� DQG M��

:KLOH �&DVRVB5HFXSHUDGRV  ∅� DQG L��

EHJLQ

&DVRVB5HFXSHUDGRV &DVRVB5HFXSHUDGRV∪�3UHB3DVRL∩*RDOB3DVRM��

L L��� M M���

HQG�

• /DV HVWUDWHJLD � FRQVLGHUD TXH HV PHMRU UHFXSHUDU FDVRV DSOLFDEOHV DXQTXH QR VDWLVID�
JDQ WRGRV ORV REMHWLYRV SHGLGRV�

M  �� L �� &DVRVB5HFXSHUDGRV  ∅�

:KLOH �&DVRVB5HFXSHUDGRV  ∅� DQG L��

:KLOH �&DVRVB5HFXSHUDGRV  ∅� DQG M��

EHJLQ

&DVRVB5HFXSHUDGRV &DVRVB5HFXSHUDGRV∪�3UHB3DVRL∩*RDOB3DVRM��

L L��� M M���

HQG�

&DGD XQD GH ODV HVWUDWHJLDV GHILQH XQ RUGHQ FRQ HO TXH UHFRUUHU FRPSOHWDPHQWH ORV GRV UH�
WtFXORV� /RV VLJXLHQWHV HMHPSORV LOXVWUDQ HO SURFHVR�

� Ejemplo 4: 

TXHU\BGHVF� ;� <� =

TXHU\BJRDOV� $ % &

(VWUDWHJLD ��

3UHB3DVR� ∩ *RDOB3DVR�  ^&DVR�` ∩ ^&DVR�`  ∅
3UHB3DVR� ∩ *RDOB3DVR�  ^&DVR�� &DVR�� &DVR�` ∩ ^&DVR�`  ^&DVR�`

6H UHFXSHUD &DVR� FRPR HO FDVR PHMRU� HV GHFLU� HV DSOLFDEOH \ VDWLVIDFH WRGRV ORV REMHWLYRV
SHGLGRV�

(VWUDWHJLD ��

3UHB3DVR� ∩ *RDOB3DVR�  ∅
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3UHB3DVR� ∩ *RDOB3DVR�  ∅
3UHB3DVR� ∩ *RDOB3DVR�  &DVR�

6H UHFXSHUD &DVR� FRPR HO FDVR PHMRU \D TXH VX SUHFRQGLFLyQ HQFDMD H[DFWDPHQWH FRQ OD
VLWXDFLyQ GH OD FRQVXOWD \ VDWLVIDFH DOJXQRV GH ORV REMHWLYRV SHGLGRV�

� Ejemplo 5: 

TXHU\BGHVF� 7� XVDQGR OD GHSHQGHQFLD �7Æ <� VH FRPSOHWD D� 7� <

TXHU\BJRDOV� $� &

$PEDV HVWUDWHJLDV UHFXSHUDQ &DVR� FRPR HO FDVR PHMRU� SRUTXH HQFDMD H[DFWDPHQWH FRQ
OD FRQVXOWD�

3UHB3DVR ∩ *RDOB3DVR�  ^&DVR�` ∩ ^&DVR�� &DVR�`  ^&DVR�`

(VWH PpWRGR GH UHFXSHUDFLyQ EDVDGR HQ ORV UHWtFXORV GH REMHWLYRV \ SUHFRQGLFLRQHV DSUR�
YHFKD OD FODVLILFDFLyQ� HV HILFLHQWH� HVWi ELHQ IXQGDPHQWDGR IRUPDOPHQWH \ XWLOL]D FRQRFL�
PLHQWR GH OD EDVH GH FDVRV SDUD KDFHU ODV E~VTXHGDV�

Trabajo relacionado con la recuperación por precondiciones y objetivos  

(O PpWRGR GH UHFXSHUDFLyQ SRU SUHFRQGLFLRQHV \ REMHWLYRV VH UHODFLRQD FRQ OD UHFXSHUDFLyQ
GHVFULWD HQ ORV WUDEDMRV GH -� .RHOKHU >.RHOKHU��@ \ $� 1DSROL >1DSROL	/LHEHU��@ TXH WDP�
ELpQ FRQVLGHUDQ OD UHFXSHUDFLyQ GH FDVRV FRPR XQ SURFHVR GH FODVLILFDFLyQ GHO tQGLFH GH OD
FRQVXOWD HQ XQD MHUDUTXtD SHUPLWLHQGR ORFDOL]DFLRQHV IOH[LEOHV TXH UHFRUUHQ DVFHQGHQWH R
GHVFHQGHQWHPHQWH OD MHUDUTXtD GH SUHFRQGLFLRQHV \ REMHWLYRV� (O PpWRGR GH UHFXSHUDFLyQ HQ
ORV UHWtFXORV GH SUHFRQGLFLRQHV \ REMHWLYRV XWLOL]DQGR HO RSHUDGRU *72 FRPSDUWH ODV LGHDV
SURSXHVWDV HQ ORV WUDEDMRV DQWHULRUHV� VLHQGR OD GLIHUHQFLD IXQGDPHQWDO SUHFLVDPHQWH OD HV�
WUXFWXUD GH UHFXSHUDFLyQ� HV GHFLU� ORV UHWtFXORV GH SUHFRQGLFLRQHV \ REMHWLYRV FRQVWUXLGRV D
WUDYpV GH OD DSOLFDFLyQ GHO $)& D ORV FDVRV� (Q ORV WUDEDMRV GH -� .RHOKHU \ $� 1DSROL� VH
SUHVXSRQH OD FRQVWUXFFLyQ PDQXDO GH XQD HVWUXFWXUD FRQFHSWXDO DGHFXDGD VREUH OD TXH VH
RUJDQL]DQ ORV FDVRV \ WUDEDMD HO SURFHVR GH UHFXSHUDFLyQ GHVFULWR� 1XHVWUD DSUR[LPDFLyQ HYLWD
HO HVIXHU]R GHO GLVHxDGRU TXH QR WLHQH TXH GHILQLU ORV FRQFHSWRV TXH UHSUHVHQWDQ DJUXSDFLR�
QHV LQWHUHVDQWHV GH REMHWLYRV \ SUHFRQGLFLRQHV� SRUTXH HO SURFHVR GH $)& VH HQFDUJD GH HOOR�

(VWH PpWRGR WDPELpQ HVWi UHODFLRQDGR FRQ HO VLVWHPD GH SODQLILFDFLyQ
352',*<�$1$/2*< >9HORVR��@ GRQGH HO SURFHVR GH UHFXSHUDFLyQ EXVFD FDVRV TXH VDWLVID�
JDQ WRGRV ORV REMHWLYRV SODQWHDGRV SRU HO SUREOHPD FRQVXOWD \ FX\DV KXHOODV HQFDMHQ FRQ OD
VLWXDFLyQ LQLFLDO GH OD FRQVXOWD �IRRWSULQW�EDVHG UHWULHYDO� >9HORVR��@ >0XxR]	+�OOHQ��@ >0X�
xR]	+�OOHQ��@� 6H GHILQHQ ODV KXHOODV GH XQ REMHWLYR FRPR ODV FDUDFWHUtVWLFDV GHO HVWDGR
LQLFLDO TXH FRQWULEX\HQ D FRQVHJXLU HVH REMHWLYR� (VWD LGHD HVWi UHODFLRQDGD FRQ HO XVR TXH
KDFHPRV GH ODV SUHFRQGLFLRQHV� (Q OD SULPHUD IDVH GH OD UHFXSHUDFLyQ VH EXVFD XQ FDVR TXH
VDWLVIDJD WRGRV ORV REMHWLYRV SHGLGRV HQ OD FRQVXOWD� 6L RFXUUH XQ IDOOR� HQ
352',*<�$1$/2*< VH EXVFDQ FDVRV GLYLGLGRV HQ GRV JUXSRV� FDVRV TXH VDWLVIDFHQ WRGRV
ORV REMHWLYRV PHQRV XQR \ FDVRV TXH VDWLVIDFHQ HO REMHWLYR UHVWDQWH� 6L HVWR QR JHQHUD UHVXOWD�
GRV� HO SURFHVR GH GHVFRPSRVLFLyQ FRQWLQXD KDVWD TXH VH LQWHQWD VDWLVIDFHU FDGD REMHWLYR
LQGHSHQGLHQWHPHQWH GHO UHVWR� (Q UHODFLyQ FRQ QXHVWUR WUDEDMR� SRGHPRV UHVDOWDU TXH HO Pp�
WRGR GH UHFXSHUDFLyQ VREUH HO UHWtFXOR GH REMHWLYRV VDWLVIDFH ORV PLVPRV UHTXLVLWRV TXH HO
PpWRGR SURSXHVWR HQ 352',*<�$1$/2*< XWLOL]DQGR PHFDQLVPRV GH FODVLILFDFLyQ PiV
HILFLHQWHV�

(Q &$3/$1�&%& >0XxR]	+�OOHQ��@ VH LQWHQWD VROYHQWDU HO DOWR FRVWH GHO PHFDQLVPR GH
HQFDMH HQWUH FRQMXQWRV GH REMHWLYRV SURSXHVWR HQ 352',*<�$1$/2*<� (Q OD DUTXLWHFWXUD
GHO VLVWHPD &$3/$1�&%& VH FRQVLGHUDQ H[SOtFLWDPHQWH ODV GHSHQGHQFLDV HVWUXFWXUDOHV HQWUH
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REMHWLYRV� 7UDEDMDQ FRQ GRPLQLRV SDUD ORV TXH ODV GHVFULSFLRQHV GH ORV SUREOHPDV LQFOX\HQ
GHSHQGHQFLDV HQWUH ORV REMHWLYRV� TXH SXHGHQ GHWHUPLQDUVH DQWHV GHO FRPLHQ]R GHO SURFHVR
GH SODQLILFDFLyQ� 8Q HMHPSOR GH GHSHQGHQFLDV HV HO RUGHQ HQWUH ORV SDVRV TXH FRQVLJXHQ XQ
FRQMXQWR GH REMHWLYRV� OR TXH HVWDEOHFH WDPELpQ XQ RUGHQ SDUFLDO HQWUH ORV REMHWLYRV� /DV
UHVWULFFLRQHV HQ HO RUGHQ GH FRQVHFXFLyQ GH REMHWLYRV VH XVDQ GXUDQWH OD UHFXSHUDFLyQ FRPR
XQD UHVWULFFLyQ DGLFLRQDO TXH GHEHQ VDWLVIDFHU ORV FDVRV UHFXSHUDGRV�

(Q QXHVWUD SURSXHVWD� ORV FRQFHSWRV IRUPDOHV GH ORV UHWtFXORV GH SUHFRQGLFLRQHV \ REMHWL�
YRV VLPSOLILFDQ HO SURFHVR GH HQFDMH HQWUH FRQMXQWRV GH REMHWLYRV \ SUHFRQGLFLRQHV XVDQGR OD
FODVLILFDFLyQ GH FRQFHSWRV FRPR XQ PHFDQLVPR PX\ HILFLHQWH� $ GLIHUHQFLD GH
&$3/$1�&%& ODV GHSHQGHQFLDV HQWUH REMHWLYRV QR VRQ SURSRUFLRQDGDV H[SOtFLWDPHQWH FRPR
SDUWH GH OD GHVFULSFLyQ GH OD FRQVXOWD� VLQR TXH VH H[WUDHQ GH OD EDVH GH FDVRV� (Q QXHVWUD
DSUR[LPDFLyQ� HO FRQRFLPLHQWR GH GHSHQGHQFLDV VH UHILHUH D OD FR�DSDULFLyQ GH REMHWLYRV \
FDUDFWHUtVWLFDV HQ ORV FDVRV \ QR WLHQH HQ FXHQWD HO RUGHQ �OR TXH SXHGH UHVXOWDU XQ LQFRQYH�
QLHQWH�� /D RUJDQL]DFLyQ GH &$3/$1�&%& QR HV DGHFXDGD HQ GRPLQLRV SDUD ORV TXH QR VH
KD\DQ GHILQLGR ODV GHSHQGHQFLDV HQWUH REMHWLYRV� VLQ HPEDUJR QXHVWUD DSUR[LPDFLyQ XVDQGR
$)& HV LQGHSHQGLHQWH GHO GRPLQLR \ GH OD EDVH GH FDVRV�

2WUR LQFRQYHQLHQWH GH QXHVWUD DSUR[LPDFLyQ� TXH UHVROYHUHPRV HQ XQ IXWXUR SUy[LPR� HV
TXH QR SHUPLWH FRQVLGHUDU TXH XQRV REMHWLYRV R SURSLHGDGHV WHQJDQ PiV LPSRUWDQFLD TXH
RWUDV� (O SURFHVR PD[LPL]D FXDQWLWDWLYDPHQWH HO Q~PHUR GH REMHWLYRV R SURSLHGDGHV TXH VH
VDWLVIDFHQ� SHUR QR PD[LPL]D FXDOLWDWLYDPHQWH OD XWLOLGDG GHO FDVR UHFXSHUDGR� 6LQ HPEDUJR�
HQ ORV VLVWHPDV GH SODQLILFDFLyQ HV XVXDO TXH GLVWLQWDV FDUDFWHUtVWLFDV FRQWULEX\DQ GH IRUPD
GLVWLQWD D OD VROXFLyQ� 3UHWHQGHPRV LQFRUSRUDU ODV LGHDV SURSXHVWDV HQ >0XxR]	+�OOHQ��@
SDUD UHILQDU VX PpWULFD DQWHULRU DxDGLHQGR SHVRV D ODV FDUDFWHUtVWLFDV �ZHLJKWHG IRRWSULQW�EDVHG
UHWULHYDO�� /RV SHVRV VH UHFRPSXWDQ HQ IXQFLyQ GHO UHQGLPLHQWR GH ORV FDVRV GXUDQWH ORV HSL�
VRGLRV GH UHVROXFLyQ GH SUREOHPDV�

3.3 Recuperación por criterios de relevancia 
(Q >$VKOH\	$OHYHQ��@ VH GHVFULEH XQ VLVWHPD WXWRU �&$72� SDUD HQVHxDU D ORV DOXPQRV GH
XQ FXUVR GH OH\HV D UD]RQDU FRQ FDVRV� 3DUD HOOR UHSUHVHQWD ORV FULWHULRV TXH PLGHQ OD UHOHYDQ�
FLD GH ORV FDVRV HQ OyJLFD GH SULPHU RUGHQ XWLOL]DQGR /220� (Q &%52QWR KHPRV GHILQLGR
XQ PpWRGR GH UHFXSHUDFLyQ TXH VH EDVD HQ OD IRUPXODFLyQ RULJLQDO GH .HYLQ $VKOH\ \ HQ
DSURYHFKDU OD FDSDFLGDG TXH RIUHFH HO VLVWHPD /220 SDUD GHILQLU FRQVXOWDV XWLOL]DQGR H[SUH�
VLRQHV HQ OyJLFD GH SUHGLFDGRV GH SULPHU RUGHQ�

(O LQWpUSUHWH GH FRQVXOWDV GH /220 SHUPLWH XWLOL]DU XQD FRQVXOWD HQ OyJLFD SDUD UHFXSHUDU
LQIRUPDFLyQ GH XQD EDVH GH FRQRFLPLHQWR� (Q &%52QWR KHPRV LQFOXLGR XQ PpWRGR GH
UHFXSHUDFLyQ GH FDVRV EDVDGR HQ HVWD LGHD� $GHPiV� HVWDV FRQVXOWDV SXHGHQ KDFHU UHIHUHQFLD D
FULWHULRV GH UHOHYDQFLD TXH HO GLVHxDGRU KD\D GHILQLGR SUHYLDPHQWH�

8Q FULWHULR GH UHOHYDQFLD VH GHILQH FRPR HO FULWHULR HQ HO TXH VH EDVD XQ VLVWHPD &%5 SDUD
GHFLU TXH XQ FDVR HV UHOHYDQWH SDUD XQ SUREOHPD \ PiV UHOHYDQWH TXH HO UHVWR GH ORV FDVRV� (Q
FXDOTXLHU VLVWHPD &%5� GH IRUPD LPSOtFLWD R H[SOtFLWD� OD UHFXSHUDFLyQ GH FDVRV RSHUDFLRQDOL]D
XQ FULWHULR GH UHOHYDQFLD� /D UHFXSHUDFLyQ GH FDVRV FRQVLVWH HQ HQFRQWUDU ORV FDVRV TXH VDWLV�

IDFHQ XQ FLHUWR FULWHULR GH UHOHYDQFLD GDGR −TXH SXHGH HVWDU ILMDGR D SULRUL R GHILQLGR SRU HO
XVXDULR HQ FDGD LQWHUDFFLyQ�

(Q HVWH PpWRGR H[SUHVDUHPRV ORV FULWHULRV GH UHOHYDQFLD PHGLDQWH XQD UHODFLyQ /220 GH�
ILQLGD D WUDYpV GH XQD FOiXVXOD �VDWLVILHV �YHU $SpQGLFH $� TXH GHVFULELUi ODV SURSLHGDGHV
TXH VDWLVIDFHQ ODV WXSODV GH OD UHODFLyQ� 8QD YH] TXH KHPRV GHILQLGR FLHUWRV FULWHULRV GH UHOH�
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YDQFLD FRPR UHODFLRQHV� HO PpWRGR GH UHFXSHUDFLyQ VH HQFDUJD GH HQFRQWUDU ORV LQGLYLGXRV
TXH IRUPDQ WXSODV YiOLGDV GH OD UHODFLyQ� HV GHFLU� GHO FULWHULR GH UHOHYDQFLD� 5HDOPHQWH� HQ
HVWH PpWRGR DSURYHFKDPRV ODV FDSDFLGDGHV GHO LQWHUSUHWH GH FRQVXOWDV GH /220 TXH VH HQ�
FDUJD GH HQFRQWUDU ORV FDVRV �R FRPELQDFLRQHV GH FDVRV� TXH VDWLVIDFHQ OD GHILQLFLyQ�

(Q &%52QWR H[LVWHQ FLHUWRV FULWHULRV SUHGHILQLGRV TXH VH SXHGHQ XWLOL]DU GXUDQWH OD UHFX�
SHUDFLyQ GH FDVRV� (VWRV FULWHULRV XWLOL]DQ WHUPLQRORJtD GH &%52QWR \ DSURYHFKDQ OD LQWHJUD�
FLyQ SRU FODVLILFDFLyQ GH ORV WpUPLQRV GHO GRPLQLR EDMR ORV WpUPLQRV GH &%52QWR� 3RU
HMHPSOR HO VLJXLHQWH FULWHULR JHQpULFR SHUPLWLUi GHWHUPLQDU� FXDQGR VH XVH HQ XQD FRQVXOWD�
TXp FDVR WLHQH PiV SURSLHGDGHV HQ FRP~Q FRQ XQD VLWXDFLyQ GDGD�

�GHIUHODWLRQ PRUH�RQ�SRLQW
�FRQVWUDLQWV �GRPDLQV &DVH &DVH�
�UDQJH &DVH
�LV ��VDWLVILHV �"F� "F� "FIV�

��DQG �&DVH "F���&DVH "F���&DVH "FIV�
�QHT "F� "FIV�
��IRU�DOO "S ��LPSOLHV

��DQG �GHVFULSWLRQ�SURSHUW\ "S�
�VKDUHG�SURSHUW\ "F� "FIV "S��

�DSSOLFDEOH�SURSHUW\ "F� "S���
��IRU�VRPH "S ��DQG �'HVFULSWLRQ�3URSHUW\ "S�

�VKDUHG�SURSHUW\ "F� "FIV "S�
��QRW �DSSOLFDEOH�SURSHUW\ "F� "S������

8QD WXSOD �F��F�� T� SHUWHQHFH D OD UHODFLyQ VL F�� F� \ T VRQ LQVWDQFLDV GHO FRQFHSWR &$6(
GH &%52QWR� \ HO FDVR F� WLHQH PiV SURSLHGDGHV HQ FRP~Q TXH HO FDVR F� FRQ HO FDVR FRQVXOWD
T� (V GHFLU� VL F� WLHQH WRGDV ODV SURSLHGDGHV TXH F� FRPSDUWH FRQ T \ DGHPiV� WLHQH DOJXQD
SURSLHGDG FRP~Q DGLFLRQDO� TXH QR WLHQH F�� FRQ OD FRQVXOWD T� /DV SURSLHGDGHV VHUiQ WRGDV
ODV UHODFLRQHV TXH HVWpQ FODVLILFDGDV EDMR OD UHODFLyQ GHVFULSWLRQ�SURSHUW\ GH &%52QWR�

%DViQGRVH HQ HO FULWHULR DQWHULRU VH SXHGH GHILQLU OD UHODFLyQ PRVW�RQ�SRLQW GH IRUPD TXH
OD WXSOD �F� T� SHUWHQHFH D HVWD UHODFLyQ VL F HV HO FDVR TXH WLHQH PiV SURSLHGDGHV HQ FRP~Q
FRQ OD FRQVXOWD T� HV GHFLU� QR H[LVWH RWUR FDVR F� FRQ PiV SURSLHGDGHV HQ FRP~Q TXH F�

$GHPiV GH ORV FULWHULRV JHQpULFRV SUHGHILQLGRV� DO GLVHxDU XQD QXHYD DSOLFDFLyQ VH SXHGHQ
GHILQLU FULWHULRV QXHYRV� XWLOL]DQGR WHUPLQRORJtD HVSHFtILFD GHO GRPLQLR� (Q >$VK�
OH\	$OHYHQ��@ GHILQHQ YDULRV FULWHULRV GH UHOHYDQFLD FRPSOHMRV DSOLFDGRV DO VLVWHPD &$72�

6XSXHVWR TXH HO XVXDULR KD\D HOHJLGR DOJXQR GH ORV FULWHULRV GH UHOHYDQFLD SUHGHILQLGRV� R
GHILQLGR XQR SURSLR� &5� HO PpWRGR GH UHFXSHUDFLyQ SRU FULWHULRV GH UHOHYDQFLD UHFXSHUDUi FDVRV XVDQ�
GR HO LQWpUSUHWH GH FRQVXOWDV GH /220� �UHWULHYH "F �&5 "F TXHU\��

([LVWHQ QXPHURVDV YHQWDMDV GH OD UHSUHVHQWDFLyQ H[SOtFLWD \ GHFODUDWLYD GH ORV FULWHULRV GH
UHOHYDQFLD XWLOL]DGRV SDUD OD UHFXSHUDFLyQ GH FDVRV� 3RU HMHPSOR� XQD YHQWDMD HV TXH SHUPLWH
TXH HO XVXDULR ILQDO GHFLGD HO FULWHULR GH UHOHYDQFLD XWLOL]DGR HQ FDGD LQWHUDFFLyQ� OR TXH SUR�
SRUFLRQD XQD PD\RU YHUVDWLOLGDG GHO VLVWHPD GLVHxDGR� HQ HO TXH H[LVWHQ GLVWLQWRV PRGRV GH
XVR GHO VLVWHPD FRQ REMHWLYRV GLIHUHQWHV� $GHPiV� OD UHSUHVHQWDFLyQ GHFODUDWLYD IDFLOLWD OD
LPSOHPHQWDFLyQ GH P~OWLSOHV FULWHULRV GH UHOHYDQFLD \ HO SURWRWLSDGR GH QXHYRV FULWHULRV� R OD
PRGLILFDFLyQ GH ORV DQWHULRUHV� /D UHSUHVHQWDFLyQ OyJLFD SHUPLWH H[SUHVDU IiFLOPHQWH FRQGL�
FLRQHV FRPSOHMDV TXH LQYROXFUHQ XQ Q~PHUR DUELWUDULR GH FDVRV LQWHUUHODFLRQDGRV SRU UHOD�
FLRQHV P~OWLSOHV� $GHPiV HV PX\ IOH[LEOH� SHUPLWH IiFLOPHQWH IRUPXODU UHVWULFFLRQHV PiV R
PHQRV IXHUWHV HOLPLQDQGR� DxDGLHQGR R PRGLILFDQGR FLHUWDV FRQGLFLRQHV� 3RU ~OWLPR� OD GHIL�
QLFLyQ VLPEyOLFD XWLOL]DQGR XQD UHSUHVHQWDFLyQ OyJLFD KDFH PiV VHQFLOOD OD H[SOLFDFLyQ D XQ
XVXDULR GH OD HOHFFLyQ GH HVH FDVR IUHQWH D RWURV EDViQGRVH HQ XQ FLHUWR FULWHULR�
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3.3.1 Resolución de las subtareas y requisitos del método 
(O LQGLYLGXR L5HWULHYHB5HO&ULWHULDB0HWKRG HV OD LQVWDQFLD FDQyQLFD TXH UHSUHVHQWD DO
PpWRGR GH UHFXSHUDFLyQ SRU FULWHULRV GH UHOHYDQFLD� (V XQ PpWRGR GH GHVFRPSRVLFLyQ TXH�
GDGR XQ LQGLYLGXR FRQVXOWD� GLYLGH OD WDUHD GH UHFXSHUDFLyQ HQ GRV VXEWDUHDV� DSOLFDU HO
FULWHULR GH UHOHYDQFLD GDGR FRPR SDUiPHWUR SDUD UHFXSHUDU ORV FDVRV VLPLODUHV D OD FRQVXOWD \
VHOHFFLRQDU HO�ORV FDVRV D UHFXSHUDU� $VVHVV6LPB7DVN �D WUDYpV GH VX LQVWDQFLD LUHWULH�
YHBUHOHYDQFHBWDVN� \ 6HOHFWB7DVN �D WUDYpV GH VX LQVWDQFLD LVHOHFWBFDVH��

/D VXEWDUHD LUHWULHYHBUHOHYDQFHBWDVN WLHQH DVRFLDGR �HQODFH WDVNBPHWKRG� FRQ LUH�
WULHYHBUHOHYDQFHBPHWKRG HO ~QLFR PpWRGR TXH WLHQH FRPR FRPSHWHQFLD HO LQGLYLGXR TXH
UHSUHVHQWD HVWD VXEWDUHD� (V XQ PpWRGR GH UHVROXFLyQ TXH YDORUD OD VLPLOLWXG GH ORV FDVRV
XWLOL]DQGR HO LQWpUSUHWH GH FRQVXOWDV GH /220� 3DUD HOOR JHQHUD XQD FRQVXOWD� SDUD TXH GLFKR
LQWpUSUHWH OD UHVXHOYD� XWLOL]DQGR HO FULWHULR GH UHOHYDQFLD TXH UHFLEH FRPR SDUiPHWUR� *HQHUD
FRPR VDOLGD HO LQGLYLGXR LUHWULHYHBUHOHYDQFHBRXWSXW TXH FRQWLHQH OD OLVWD GH FDVRV FDQGL�
GDWRV HQ HO DWULEXWR FDVH/LVW�

9ROYHPRV D KDFHU KLQFDSLp HQ HO KHFKR GH TXH HO XVR GH OD LQVWDQFLD LVHOHFWBFDVH SDUD
UHSUHVHQWDU D OD WDUHD GH VHOHFFLyQ� SHUPLWH HQFDGHQDU GLVWLQWRV PpWRGRV GH UHFXSHUDFLyQ� (Q
FRQFUHWR SHUPLWH FRQILJXUDU SURFHVRV GH UHFXSHUDFLyQ HQ GRV IDVHV� HQ OD SULPHUD VH YDORUD OD
VLPLOLWXG XVDQGR FXDOTXLHUD GH ORV PpWRGRV GLVSRQLEOHV� \ HQ OD VHJXQGD VH VHOHFFLRQD XVDQGR
RWURV PpWRGRV� FRPR HO FyPSXWR GH VLPLOLWXG� TXH VyOR VH DSOLFD DO FRQMXQWR GH FDVRV UHGX�
FLGR UHVXOWDQWH GH OD WDUHD GH YDORUDFLyQ GH OD VLPLOLWXG�

5HVSHFWR D ORV UHTXLVLWRV� QR VH LQFOX\HQ UHTXLVLWRV GH DSOLFDELOLGDG DGLFLRQDOHV \D TXH
FRPR HO XVXDULR SXHGH GHILQLU FULWHULRV GH UHOHYDQFLD H[WHUQDPHQWH QR HV UHTXLVLWR LQGLVSHQ�
VDEOH TXH ORV FULWHULRV HVWpQ GHILQLGRV SUHYLDPHQWH� &RPR UHTXLVLWR SDUDPpWULFR HO XVXDULR
SXHGH LQGLFDU HO FULWHULR GH UHOHYDQFLD FRQFUHWR TXH VH XWLOL]DUi HQ OD UHFXSHUDFLyQ GH HQWUH
WRGRV ORV TXH HO GLVHxDGRU KD\D HVSHFLILFDGR FRPR UHTXLVLWR GH GLVHxR� /RV FULWHULRV GH UHOH�
YDQFLD VH FRQVWUX\HQ FRPR UHODFLRQHV TXH HVSHFLDOL]DQ D OD UHODFLyQ 5HOHYDQFH&ULWHULD GH
&%52QWR� &RPR UHTXLVLWR GH FRQRFLPLHQWR VH UHFRPLHQGD OD H[LVWHQFLD GH FULWHULRV GH UHOH�
YDQFLD SUHGHILQLGRV �VXEUHODFLRQHV GH UHOHYDQFH&ULWHULD�� /D GHILQLFLyQ GH FULWHULRV SUHYLRV
HV UHFRPHQGDEOH \D TXH SHUPLWH TXH HO GLVHxDGRU RIUH]FD GLVWLQWRV PRGRV GH XVR GHO VLVWHPD
PHGLDQWH ORV GLVWLQWRV FULWHULRV�

&RPR UHTXLVLWRV GH GLVHxR HO PpWRGR UHFLEH�

• (Q HO DWULEXWR UHOFULBOLVW XQD OLVWD GH ORV FULWHULRV TXH VH XWLOL]DUiQ HQ XQD LQWHUDF�
FLyQ FRQFUHWD VHJ~Q LQGLTXH HO DWULEXWR VLJXLHQWH�

• (Q HO DWULEXWR XVHGBFULWHULD HO YDORU RUGHU� SDUD LQGLFDU TXH ORV FULWHULRV VH SUXH�
EDQ HQ RUGHQ KDVWD TXH DOJXQR HQFXHQWUH FDQGLGDWRV� R HO YDORU XVHU SDUD LQGLFDU TXH
VHUi HO XVXDULR HO TXH HOHJLUi XQR GH ORV FULWHULRV GH OD OLVWD�

3.4 Recuperación por términos de similitud 
2WUR PpWRGR GH UHFXSHUDFLyQ GH FDVRV TXH KHPRV LQFOXLGR HQ &%52QWR� HVWi UHODFLRQDGR
FRQ DOJXQRV WUDEDMRV TXH KHPRV GHVFULWR HQ HO &DStWXOR �� HQ FRQFUHWR >3OD]D��@ \ >6DORW�
WL	9HQWRV��@� TXH XWLOL]DQ XQ PpWRGR EDVDGR HQ FODVLILFDFLyQ SDUD YDORUDU OD VLPLOLWXG HQWUH
FDVRV \ UHFXSHUDU HO FDVR PiV VLPLODU� (VWH PpWRGR GH UHFXSHUDFLyQ VH EDVD HQ FRPSXWDU ORV
WpUPLQRV GH VLPLOLWXG FRPR HO /&6 HQWUH GRV FRQFHSWRV TXH UHSUHVHQWDQ D ODV LQVWDQFLDV� \
RUGHQDUORV HQ XQ VHPLUHWtFXOR XVDQGR OD UHODFLyQ GH VXEVXQFLyQ� (O REMHWLYR SODQWHDGR XWLOL�
]DU FULWHULRV GH VHOHFFLyQ GH FDVRV VLPEyOLFRV� H[SOtFLWRV� IRUPDOHV \ KRPRJpQHRV�
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(O PpWRGR VH IRUPDOL]D XWLOL]DQGR OD FODVLILFDFLyQ DXWRPiWLFD GH FRQFHSWRV GH ODV '/V�
(Q FRQFUHWR VH FRPSXWDQ \ UHSUHVHQWDQ� GH PDQHUD H[SOtFLWD� ORV FRQFHSWRV TXH UHSUHVHQWDQ
OD VLPLOLWXG HQWUH ORV FDVRV \ VXV GLIHUHQFLDV� \ VH XWLOL]D HO RUGHQ SDUFLDO LQGXFLGR SRU OD UHOD�
FLyQ GH VXEVXQFLyQ VREUH GLFKRV FRQFHSWRV SDUD VHOHFFLRQDU ORV FDVRV PiV VLPLODUHV DO FDVR
FRQVXOWD �)LJXUD ������

/RV VLJXLHQWHV SDVRV HVTXHPDWL]DQ HO PpWRGR GH UHFXSHUDFLyQ SRU WpUPLQRV GH VLPLOLWXG�

�� 6XSRQLHQGR TXH H[LVWH XQ LQGLYLGXR TXHU\ TXH UHSUHVHQWD OD FRQVXOWD DFWXDO� VH
FRPSXWD HO /&6 HQWUH GLFKR LQGLYLGXR \ FDGD XQR ORV FDVRV� /RV FRQFHSWRV REWHQL�
GRV VH RUGHQDQ DXWRPiWLFDPHQWH HQ XQD WD[RQRPtD� /ODPDUHPRV (/&6 DO FRQMXQWR
GH ORV FRQFHSWRV PiV HVSHFtILFRV GH HVWD WD[RQRPtD�

�� &DGD FRQFHSWR GH (/&6 HV XQ WpUPLQR �FRQFHSWR� GH VLPLOLWXG FRQ OD FRQVXOWD TXH VH
FRUUHVSRQGH FRQ XQR R PiV FDVRV� TXH VHUiQ UHFXSHUDGRV FRPR ORV PiV VLPLODUHV D
OD FRQVXOWD� (VWRV FDVRV VRQ PiV VLPLODUHV TXH HO UHVWR SRUTXH VX FRQFHSWR GH VLPL�
OLWXG FRQ OD FRQVXOWD HV PiV HVSHFtILFR TXH HO GH RWURV FDVRV�

8QD PHMRUD GH HVWH PpWRGR GH UHFXSHUDFLyQ� TXH LQFOXLUHPRV HQ &%52QWR HQ XQ IXWXUR
SUy[LPR� VH EDVD HQ OD H[WHQVLyQ D OD DSUR[LPDFLyQ RULJLQDO GH (� 3OD]D GHVFULWD HQ >6DORW�
WL	9HQWRV��@� (Q HVWH WUDEDMR� DGHPiV GH ORV FRQFHSWRV GH VLPLOLWXG SURSRQHQ FRPSXWDU
FRQFHSWRV TXH UHSUHVHQWDQ ODV GLIHUHQFLDV HQWUH ORV FDVRV� 'H HVWD IRUPD VH SXHGH KDFHU XQD
FULED LQLFLDO HOLJLHQGR ORV FDVRV DVRFLDGRV DO WpUPLQR GH VLPLOLWXG PiV HVSHFtILFR� \ XVDU ORV
WpUPLQRV GH GLIHUHQFLD �GLVVLPLODULW\ WHUPV� SDUD VHOHFFLRQDU HQWUH WRGRV ORV FDVRV TXH FRPSDU�
WDQ HVH WpUPLQR GH VLPLOLWXG FRQ OD FRQVXOWD GDGD� 3DUD HOOR WDPELpQ FODVLILFD ORV WpUPLQRV GH
GLIHUHQFLD XVDQGR OD UHODFLyQ GH VXEVXQFLyQ \ VHOHFFLRQD ORV FDVRV DVRFLDGRV DO WpUPLQR GH
GLIHUHQFLD PHQRV HVSHFtILFR� (V GHFLU� ORV FDVRV PiV VLPLODUHV�

3.4.1 Resolución de las subtareas y requisitos del método 
(O PpWRGR GH UHFXSHUDFLyQ SRU WpUPLQRV GH VLPLOLWXG −UHSUHVHQWDGR SRU HO LQGLYLGXR FDQyQL�
FR L5HWULHYHB6LPLODULW\7HUPVB0HWKRG− QR LQFOX\H UHTXLVLWRV DGLFLRQDOHV (V XQ PpWRGR GH
GHVFRPSRVLFLyQ TXH� GDGR XQ LQGLYLGXR FRQVXOWD� GLYLGH OD WDUHD GH UHFXSHUDFLyQ HQ WUHV
VXEWDUHDV� ILOWUDU OD EDVH GH FDVRV LQLFLDO SDUD REWHQHU XQ FRQMXQWR GH FDVRV UHGXFLGR� YDORUDU
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Figura 5-18. Términos de similitud 
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OD VLPLOLWXG FRPSXWDQGR ORV WpUPLQRV �FRQFHSWRV� GH VLPLOLWXG HQWUH OD FRQVXOWD \ FDGD XQR
GH ORV FDVRV GH HVWH FRQMXQWR� 3RU ~OWLPR� VHOHFFLRQDU ORV FDVRV PHMRUHV TXH VHUiQ ORV FDVRV
DVRFLDGRV DO WpUPLQR GH VLPLOLWXG PiV HVSHFtILFR GH WRGRV ORV TXH VH KDQ JHQHUDGR� 2EWDLQ�
&DVHVB7DVN �D WUDYpV GH VX LQVWDQFLD L)LOWHUB&DVHV�� $VVHVV6LPB7DVN �D WUDYpV GH VX LQVWDQ�
FLD L&RPSXWHBVLP7HUPVB7DVN� \ 6HOHFWB7DVN �D WUDYpV GH VX LQVWDQFLD LVHOHFWBFDVH��

/D VXEWDUHD L)LOWHUB&DVHV WLHQH FRPR REMHWLYR REWHQHU HO FRQMXQWR GH FDVRV DO TXH VH
DSOLFDUiQ ODV VLJXLHQWHV VXEWDUHDV� ([LVWHQ YDULRV PpWRGRV FX\D FRPSHWHQFLD HV DGHFXDGD SDUD
UHVROYHU HVWD WDUHD�

• (O PpWRGR LUHWULHYHBUHOHYDQFHBPHWKRG HV XQ PpWRGR GH UHVROXFLyQ TXH YDORUD OD
VLPLOLWXG GH ORV FDVRV XWLOL]DQGR HO LQWpUSUHWH GH FRQVXOWDV GH /220� 'H HVWD IRUPD�
ILOWUD ORV FDVRV VREUH ORV TXH VH FRPSXWDUiQ ORV WpUPLQRV GH VLPLOLWXG� (VWH PpWRGR
VH GHVFULELy HQ HO $SDUWDGR ��� \D TXH WDPELpQ WLHQH FRPR FRPSHWHQFLD OD VXEWDUHD
LUHWULHYHBUHOHYDQFHBWDVN JHQHUDGD SRU HO PpWRGR GH UHFXSHUDFLyQ SRU FULWHULRV
GH UHOHYDQFLD�

• (O PpWRGR LREWDLQBFDVHBEDVH TXH REWLHQH WRGDV ODV LQVWDQFLDV GH OD EDVH GH FDVRV
TXH UHFLEH HVSHFLILFDGD HQ HO SDUiPHWUR FDVHBEDVH �KHUHGDGR�� (O PpWRGR JHQHUD
FRPR VDOLGD XQ LQGLYLGXR �LREWDLQBFDVHVBRXWSXW� FRQ XQ DWULEXWR FDVH/LVW TXH OR
UHODFLRQD FRQ HO FRQMXQWR GH FDVRV GH VDOLGD� (VWH PpWRGR VH GHVFULELy HQ HO $SDUWD�
GR ����� \D TXH WDPELpQ WLHQH FRPR FRPSHWHQFLD OD VXEWDUHD LREWDLQBFDVHV TXH HV
OD SULPHUD GH ODV VXEWDUHDV GHO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG�

• (O PpWRGR LQXPHULFBVLPFRPSXWDWLRQBPHWKRG TXH VH HQFDUJD GH FRPSXWDU OD VLPLOL�
WXG HQWUH OD FRQVXOWD �SDUiPHWUR TXHU\� \ FDGD XQR GH ORV FDVRV GHO FRQMXQWR JHQHUD�
GR SRU HO PpWRGR TXH UHVXHOYH OD VXEWDUHD DQWHULRU �UHTXLVLWR GH VHFXHQFLD FDVH/LVW�
R GH OD EDVH GH FDVRV �SDUiPHWUR FDVHEDVH�� (VWH PpWRGR WDPELpQ IXH GHVFULWR HQ HO
$SDUWDGR ����� \D TXH WDPELpQ WLHQH FRPR FRPSHWHQFLD OD VXEWDUHD LFRPSX�
WHBVLPLODULW\ TXH HV OD VHJXQGD GH ODV VXEWDUHDV TXH JHQHUD HO PpWRGR GH UHFXSHUD�
FLyQ SRU FyPSXWR GH VLPLOLWXG�

(O XVR GH PpWRGRV FRQ YDULDV FRPSHWHQFLDV� SHUPLWH HQFDGHQDUORV HQ ODV VHFXHQFLDV GH
UHVROXFLyQ GH GLVWLQWDV IRUPDV� 3RU HMHPSOR� HO PpWRGR LUHWULHYHBUHOHYDQFHBPHWKRG SXHGH
VHU HO SULPHUR GH OD VHFXHQFLD GH WDUHDV JHQHUDGD SRU HO PpWRGR L5HWULH�
YHB5HO&ULWHULDB0HWKRG GRQGH WUDV HO XVR GH XQ FULWHULR GH UHOHYDQFLD VH VHOHFFLRQD XQR GH
ORV FDVRV� R HO SULPHUR GH OD VHFXHQFLD GH WDUHDV JHQHUDGD SRU HO PpWRGR L5HWULH�
YHB6LPLODULW\7HUPVB0HWKRG GRQGH WUDV HO ILOWUDGR LQLFLDO XVDQGR XQ FULWHULR GH UHOHYDQFLD� VH
FRPSXWDQ ORV WpUPLQRV GH VLPLOLWXG \ GHVSXpV VH VHOHFFLRQD XQR GH ORV FDVRV FDQGLGDWRV
GHVSXpV GH OD DSOLFDFLyQ VHFXHQFLDO GH ORV GRV PpWRGRV�

/D VXEWDUHD L&RPSXWHBVLP7HUPVB7DVN HVWi DVRFLDGD �HQODFH WDVNBPHWKRG� DO PpWRGR
L&RPSXWHBVLP7HUPVB0HWKRG TXH VH HQFDUJD GH FRPSXWDU ORV WpUPLQRV GH VLPLOLWXG HQWUH OD
FRQVXOWD \ FDGD XQR GH ORV FDVRV HQ OD OLVWD FDVH/LVW JHQHUDGD SRU ORV PpWRGRV DQWHULRUHV�
'HVSXpV GH FODVLILFDU \ HOHJLU ORV FDVRV FDQGLGDWRV VH GHYXHOYHQ FRPR VDOLGD HQ HO DWULEXWR

FDVH/LVW GHO LQGLYLGXR L&RPSXWHBVLP7HUPVBRXWSXW� /D WDUHD LVHOHFWBFDVH −GHVFULWD HQ HO

$SDUWDGR �������− VH HQFDUJD GH OD VHOHFFLyQ GH XQR GH HVWRV FDVRV FDQGLGDWRV�
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4. Adaptación 
'HVSXpV GH UHVROYHU OD WDUHD GH UHFXSHUDFLyQ� HO REMHWLYR GH OD WDUHD GH UHXWLOL]DFLyQ R DGDSWD�
FLyQ GH FDVRV �5(86(B7$6.� HV DGDSWDU HO PHMRU FDVR UHFXSHUDGR SDUD TXH VDWLVIDJD ORV UHTXLVL�
WRV HVSHFLILFDGRV SRU OD FRQVXOWD�

/RV PpWRGRV GH DGDSWDFLyQ GH &%52QWR VH EDVDQ HQ KDFHU FLHUWDV WUDQVIRUPDFLRQHV VR�
EUH HO FDVR UHFXSHUDGR� SRU HMHPSOR� DxDGLU� HOLPLQDU R VXVWLWXLU DOJXQR GH VXV HOHPHQWRV�
$XQTXH HVWH WLSR GH PpWRGRV HQFDMDUtDQ PiV FRQ XQD DSUR[LPDFLyQ WUDQVIRUPDFLRQDO DO
&%5� WDPELpQ VH DSOLFD HQ DSUR[LPDFLRQHV GHULYDFLRQDOHV GRQGH ODV VROXFLRQHV DOPDFHQDQ
XQD WUD]D GH ORV SDVRV GH UD]RQDPLHQWR TXH VH KDQ XWLOL]DGR SDUD UHVROYHU HO SUREOHPD� (O
PpWRGR GH DGDSWDFLyQ FRQVLVWLUi HQ OD DSOLFDFLyQ GH OD PLVPD WUD]D D OD GHVFULSFLyQ GH OD
FRQVXOWD� VH UHDOL]D XQD FRSLD GH OD WUD]D TXH VH GHYXHOYH FRPR OD VROXFLyQ GH OD FRQVXOWD \ VH
VXVWLWX\HQ ORV REMHWRV VREUH ORV TXH VH OOHYDUiQ D FDER ODV DFFLRQHV GH OD VROXFLyQ� (Q FRQFUH�
WR� VL XQD DFFLyQ GH OD VROXFLyQ KDFH UHIHUHQFLD D XQ HOHPHQWR (� GH OD GHVFULSFLyQ GHO FDVR� \
HQ OD FRQVXOWD QR DSDUHFH HO HOHPHQWR (�� SHUR HQ OD PLVPD SRVLFLyQ� HV GHFLU� VLJXLHQGR HO
FDPLQR GH UHODFLRQHV TXH FRQHFWD HO FDVR FRQ (�� DSDUHFH XQ HOHPHQWR (�� VH VXVWLWX\HQ ODV
UHIHUHQFLDV D (� SRU UHIHUHQFLDV D (�� (Q HO FDVR GH TXH HO HOHPHQWR (� QR VHD ~QLFR VH SUR�
SRQH HO HOHPHQWR PiV VLPLODU D (�� UHVSHFWR D ORV FRQFHSWRV D ORV TXH SHUWHQHFH \ VXV UHOD�
FLRQHV FRQ RWURV LQGLYLGXRV� SHUR VHUi HO XVXDULR HO HQFDUJDGR GH YDOLGDU HVWDV VXVWLWXFLRQHV�

&RPR KHPRV GHVFULWR HQ HO &DStWXOR �� HQ &%52QWR H[LVWH XQ PpWRGR TXH UHVXHOYH OD WD�
UHD GH DGDSWDFLyQ GH FDVRV GHVFRPSRQLpQGROD HQ GRV VXEWDUHDV� &RS\B6ROXWLRQB7DVN FX\R
REMHWLYR HV KDFHU XQD FRSLD VREUH HO LQGLYLGXR FRQVXOWD GH OD FRPSRQHQWH GH VROXFLyQ GHO
FDVR UHFXSHUDGR� $GHPiV FRPR HO FDVR UHFXSHUDGR QR HV ~QLFR HQ JHQHUDO� HO PpWRGR GH
DGDSWDFLyQ HOHJLUi HO SULPHUR �\D TXH HVWiQ RUGHQDGRV SRU VLPLOLWXG� D PHQRV TXH WHQJD XQ
UHVXOWDGR GH IDOOR� HQ FX\R FDVR VH OH SUHJXQWDUi DO XVXDULR VL TXLHUH XWLOL]DUOR� /D VLJXLHQWH
VXEWDUHD� $GDSWB6ROXWLRQB7DVN� WLHQH FRPR REMHWLYR OD PRGLILFDFLyQ GH GLFKD VROXFLyQ�
3DUD UHVROYHU HVWD ~OWLPD WDUHD H[LVWHQ YDULRV PpWRGRV DOWHUQDWLYRV TXH GHVFULELPRV HQ HVWH
DSDUWDGR� /D VDOLGD GHO PpWRGR L5HXVHB0HWKRG HVWi UHSUHVHQWDGD SRU HO LQGLYLGXR L5HX�
VHB2XWSXW XQD LQVWDQFLD GH 0HWKRGB2XWSXW TXH LQFOX\H ORV DWULEXWRV UHXVH�UHVXOW� TXH SXH�
GH WHQHU FRPR YDORUHV VXFFHVV R IDLOXUH� SDUD LQGLFDU HO p[LWR GHO PpWRGR GH DGDSWDFLyQ� \
DGDSWHG&DVH TXH KDFH UHIHUHQFLD DO FDVR DGDSWDGR� (VWH FDVR VyOR HV FRUUHFWR SDUD UHVXOWDGRV
GH p[LWR �VXFFHVV� GHO PpWRGR GH DGDSWDFLyQ�

/RV PpWRGRV GH DGDSWDFLyQ GH OD VROXFLyQ �$GDSWB6ROXWLRQB0HWKRG� LQFOXLGRV HQ
&%52QWR VH EDVDQ HQ OD DSOLFDFLyQ GH FLHUWDV WUDQVIRUPDFLRQHV HVWUXFWXUDOHV JHQpULFDV FRP�
SOHPHQWDGDV FRQ HO XVR GH HVWUDWHJLDV GH DGDSWDFLyQ HVSHFtILFDV GHO GRPLQLR� 6HJ~Q YDULRV
DXWRUHV >&DUERQHOO��@ >.RORGQHU��@ XQ SHTXHxR FRQMXQWR GH WUDQVIRUPDFLRQHV HV VXILFLHQWH
SDUD FDUDFWHUL]DU XQ DPSOLR UDQJR GH DGDSWDFLRQHV� D FRVWD GH UHTXHULU PXFKR FRQRFLPLHQWR
HVSHFtILFR GHO GRPLQLR SDUD HQFRQWUDU OD LQIRUPDFLyQ QHFHVDULD SDUD DSOLFDU HVWDV WUDQVIRUPD�
FLRQHV� (Q ORV WUDEDMRV GH 'DYLG /HDNH HQ HO PDUFR GHO VLVWHPD ',$/ >/HDNH�� D \ E@ >/HDNH
HW DO� ��@ >/HDNH HW DO� �� D \ E@ OD E~VTXHGD GH HVWD LQIRUPDFLyQ VH EDVD HQ XQ SURFHVR GH
JHQHUDFLyQ GH REMHWLYRV GH FRQRFLPLHQWR \ VX XVR SDUD EXVFDU LQIRUPDFLyQ \ HPSDTXHWDU OD
WUD]D GH UD]RQDPLHQWR TXH SXHGH JXLDU SURFHVRV IXWXURV GH DGDSWDFLyQ� /RV REMHWLYRV GH
FRQRFLPLHQWR VH UHSUHVHQWDQ WtSLFDPHQWH HQ GRV SDUWHV� HVSHFLILFDFLyQ GH XQ FRQFHSWR TXH
SURSRUFLRQD XQD SODQWLOOD FRQ OD TXH GHEH HQFDMDU OD LQIRUPDFLyQ �HO FDQGLGDWR� TXH HVWDPRV
EXVFDQGR� \ XQD GHVFULSFLyQ GH FyPR XVDU HVD LQIRUPDFLyQ XQD YH] TXH OD KD\DPRV HQFRQ�
WUDGR� /HDNH DxDGH DGHPiV XQD HVSHFLILFDFLyQ FRPSDUDWLYD TXH GHVFULEH FyPR HVFRJHU HQWUH
P~OWLSOHV DOWHUQDWLYDV TXH VDWLVIDJDQ OD HVSHFLILFDFLyQ GDGD SRU HO FRQFHSWR� \ WDPELpQ LQFOX\H
LQIRUPDFLyQ VREUH OD FDQWLGDG GH HVIXHU]R TXH VH SHUPLWH SDUD LQWHQWDU VDWLVIDFHU HVWH REMHWL�
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YR GH FRQRFLPLHQWR� PHGLGR HQ WpUPLQRV GHO Q~PHUR Pi[LPR GH RSHUDFLRQHV SULPLWLYDV GH
DFFHVR D PHPRULD TXH GHEHQ VHU DSOLFDGDV GXUDQWH HO SURFHVR GH E~VTXHGD�

(O VLJXLHQWH SDVR HV EXVFDU HQ OD EDVH GH FRQRFLPLHQWR OD LQIRUPDFLyQ QHFHVDULD SDUD DSOL�
FDU OD WUDQVIRUPDFLyQ HOHJLGD �SRU HMHPSOR� HQFRQWUDU XQ VXVWLWXWR DGHFXDGR�� /HDNH XVD UD]R�
QDPLHQWR LQWURVSHFWLYR >/HDNH��E@ >/HDNH HW DO� ��@ >)R[	/HDNH��@ SDUD HQFRQWUDU SRVLEOHV HVWUD�
WHJLDV GH E~VTXHGD GH LQIRUPDFLyQ HQ PHPRULD� 6X SURFHVR GH UD]RQDPLHQWR LPSOHPHQWD OD
E~VTXHGD HQ PHPRULD FRPR XQD IRUPD GH SODQLILFDFLyQ� XVDQGR RSHUDGRUHV TXH GHVFULEHQ
DFFLRQHV UHDOL]DGDV VREUH OD PHPRULD� (O XVR GH XQ SURFHVR GH SODQLILFDFLyQ IDFLOLWD XQD UH�
FRPELQDFLyQ IOH[LEOH GHO FRQRFLPLHQWR GH E~VTXHGD HQ PHPRULD �VH SXHGH SRU HMHPSOR�
FRQFDWHQDU XQ SODQ GHVSXpV GH RWUR�� /DV HVWUDWHJLDV GH E~VTXHGD WDPELpQ VH DSUHQGHQ �HQ
IRUPD GH FDVRV GH E~VTXHGD HQ PHPRULD�� 6H JHQHUD XQ SODQ GH E~VTXHGD HQ PHPRULD TXH SXHGH
LQFOXLU WDQWR ORV RSHUDGRUHV LQLFLDOHV GH HVWUDWHJLDV GH E~VTXHGD HQ PHPRULD R RSHUDGRUHV GH DSOL�
FDFLyQ GH FDVRV GH E~VTXHGD HQ PHPRULD DOPDFHQDGRV SUHYLDPHQWH�

(Q HO WUDEDMR SUHVHQWDGR HQ >.DVV��@ VH SURSRQH XQ PRGR GH DIURQWDU HO SUREOHPD GH
JHQHUDOLGDG�RSHUDFLRQDOLGDG GH ODV UHJODV GH DGDSWDFLyQ XWLOL]DGDV SDUD PRGLILFDU OD VROXFLyQ
GHO FDVR� (O XVR GH UHJODV GH DGDSWDFLyQ HVSHFtILFDV GHO GRPLQLR TXH LQFOX\DQ PXFKR FRQR�
FLPLHQWR UHTXLHUH XQ JUDQ HVIXHU]R GH DGTXLVLFLyQ GH FRQRFLPLHQWR \ VRQ SRFR UHXWLOL]DEOHV
SHUR PX\ IiFLOHV GH DSOLFDU� \D TXH WHQHPRV WRGR HO FRQRFLPLHQWR QHFHVDULR FRGLILFDGR HQ OD
UHJOD� 3RU RWUD SDUWH� ODV UHJODV DEVWUDFWDV VRQ DSOLFDEOHV D XQD FODVH DPSOtD GH SUREOHPDV GH
DGDSWDFLyQ SHUR QR GDQ JXtDV VREUH FyPR HQFRQWUDU HO FRQRFLPLHQWR HVSHFtILFR QHFHVDULR
SDUD DSOLFDUODV� .DVV SURSRQH HO XVR GH HVWUDWHJLDV GH DGDSWDFLyQ TXH FRPELQDQ WUDQVIRUPDFLRQHV
JHQpULFDV� FRQ HVWUDWHJLDV GH E~VTXHGD HQ PHPRULD LQGHSHQGLHQWHV GHO GRPLQLR SDUD HQFRQ�
WUDU OD LQIRUPDFLyQ HVSHFtILFD GHO GRPLQLR QHFHVDULD SDUD DSOLFDU ODV HVWUDWHJLDV� 1XHVWUD
DSUR[LPDFLyQ D OD DGDSWDFLyQ XWLOL]D HVWH WLSR GH HVWUDWHJLDV GH DGDSWDFLyQ� 7DPELpQ VH UHOD�
FLRQD FRQ HO WUDEDMR GH 'DYLG /HDNH VL FRQVLGHUDPRV TXH ODV HVWUDWHJLDV GH DGDSWDFLyQ VH
FRUUHVSRQGHQ FRQ OR TXH pO OODPD FDVRV GH DGDSWDFLyQ� (Q OD SURSXHVWD GH /HDNH ORV FDVRV GH
DGDSWDFLyQ UHSUHVHQWDQ XQD ~QLFD WUDQVIRUPDFLyQ VLPSOH� SRU HMHPSOR� XQD VXVWLWXFLyQ R XQ
HOHPHQWR DxDGLGR R HOLPLQDGR� TXH VROXFLRQD XQ FLHUWR SUREOHPD� $XQTXH UHODFLRQDGD� HQ HO
HVWDGR DFWXDO QXHVWUD DSUR[LPDFLyQ HV PXFKR PiV VLPSOLVWD TXH OD SURSXHVWD GH /HDNH�
1XHVWUR REMHWLYR� QR HV HO GH SURSRUFLRQDU PpWRGRV GH DGDSWDFLyQ PX\ VRILVWLFDGRV VLQR HO
GH GRWDU GH XQD HVWUXFWXUD FRP~Q SDUD HOORV� TXH QRV SHUPLWD H[SHULPHQWDU FRQ PpWRGRV
VLPSOHV TXH SXHGDQ VHU FRPSOHPHQWDGRV FRQ FRQRFLPLHQWR HVSHFtILFR GHO GRPLQLR SDUD
SHUPLWLU SURFHVRV PiV FRPSOHMRV�

(Q &%52QWR GLVWLQJXLPRV HQWUH XQ PpWRGR GH DGDSWDFLyQ GH OD VROXFLyQ �HQ DGHODQWH
VLPSOHPHQWH PpWRGR GH DGDSWDFLyQ� JHQpULFR \ XQ PpWRGR HVSHFLDOL]DGR� TXH UHTXLHUH FRQR�
FLPLHQWR HVSHFtILFR GH DGDSWDFLyQ SDUD FDGD DSOLFDFLyQ &%5 GLVHxDGD� (O PpWRGR GH DGDSWD�
FLyQ JHQpULFR XWLOL]D XQD HVWUDWHJLD GH DGDSWDFLyQ SUHGHILQLGD TXH XVD FRPR ~QLFR WLSR GH
WUDQVIRUPDFLyQ OD VXVWLWXFLyQ GH FLHUWRV HOHPHQWRV GH OD VROXFLyQ GHO FDVR� \ XWLOL]D PpWRGRV
JHQpULFRV GH E~VTXHGD GH VXVWLWXWRV DSURYHFKDQGR HO FRQRFLPLHQWR GHO GRPLQLR >*RQ]iOH] HW
DO� ��D@� &RPHQ]DPRV GHVFULELHQGR HO PpWRGR GH DGDSWDFLyQ HVSHFLDOL]DGR TXH� DXQTXH HV
PiV VRILVWLFDGR \ SHUPLWH REWHQHU PHMRUHV UHVXOWDGRV� UHTXLHUH OD UHSUHVHQWDFLyQ H[SOtFLWD GH
FLHUWDV HVWUDWHJLDV HVSHFtILFDV� (O $SDUWDGR ��� GHVFULEH HO PpWRGR GH DGDSWDFLyQ JHQpULFR
EDVDGR HQ VXVWLWXFLRQHV� (O REMHWLYR GH HVWH FDStWXOR HV OD GHVFULSFLyQ GHO FRPSRUWDPLHQWR GH
ORV PpWRGRV GHVGH XQ SXQWR GH YLVWD JHQpULFR� LQGHSHQGLHQWHPHQWH GH VX XVR HQ XQD DSOLFD�
FLyQ FRQFUHWD� (Q HO &DStWXOR � YHUHPRV HO SURFHVR GH GLVHxR GH DSOLFDFLRQHV \ FyPR XWLOL]DU
ORV PpWRGRV GH DGDSWDFLyQ GHVFULWRV HQ HVWH DSDUWDGR�
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4.1 Método de adaptación especializada basado en 
estrategias 

(O PpWRGR L$GDSWB6SHFLDOL]HGB0HWKRG DGDSWD OD VROXFLyQ GHO FDVR UHFXSHUDGR XWLOL]DQGR
FLHUWDV HVWUDWHJLDV GH DGDSWDFLyQ HVSHFLILFDGDV SRU HO GLVHxDGRU GH OD DSOLFDFLyQ� (VWDV HVWUDWH�
JLDV GH DGDSWDFLyQ UHSUHVHQWDQ FRQRFLPLHQWR HVSHFtILFR GH OD DSOLFDFLyQ TXH LQGLFDQ FyPR \
FXiQGR OOHYDU D FDER XQ SDVR GH WUDQVIRUPDFLyQ VREUH HO FDVR UHFXSHUDGR� /DV HVWUDWHJLDV GH
DGDSWDFLyQ VH DGTXLHUHQ GXUDQWH OD IDVH GH GLVHxR GHO VLVWHPD \ UHSUHVHQWDQ TXp WUDQVIRUPD�
FLRQHV VH DSOLFDUiQ \� SDUD FDGD XQD� HO PpWRGR GH E~VTXHGD TXH YDPRV D XWLOL]DU SDUD HQFRQ�
WUDU OD LQIRUPDFLyQ QHFHVDULD SDUD DSOLFDUOD�

4.1.1 Resolución de las subtareas  
(O PpWRGR L$GDSWB6SHFLDOL]HGB0HWKRG GHVFRPSRQH OD WDUHD GH PRGLILFDFLyQ GH OD VROXFLyQ
HQ WUHV VXEWDUHDV TXH VH UHVXHOYHQ GH IRUPD FtFOLFD�

�� 'HWHUPLQDU ORV SUREOHPDV GH OD VROXFLyQ \ EDVDGRV HQ HOORV EXVFDU XQD HVWUDWHJLD GH
DGDSWDFLyQ DGHFXDGD SDUD OD VLWXDFLyQ DFWXDO 6HOHFWB6WUDWHJ\B7DVN �D WUDYpV GH VX
LQVWDQFLD LUHWULHYHBDGDSWDWLRQBVWUDWHJ\BWDVN��

�� 8WLOL]DQGR OD HVWUDWHJLD DQWHULRU� OD WDUHD 6HOHFWB'LVFUHSDQF\B7DVN �D WUDYpV GH VX
LQVWDQFLD LILQGBDGDSWDWLRQBDFWLRQVBWDVN� LGHQWLILFD XQD OLVWD GH DFFLRQHV GH
WUDQVIRUPDFLyQ TXH VH OOHYDUiQ D FDER VREUH OD VROXFLyQ GHO FDVR� DVt FRPR ORV HOH�
PHQWRV LQYROXFUDGRV HQ HVWDV WUDQVIRUPDFLRQHV�

�� /D VXEWDUHD 0RGLI\B6ROXWLRQB7DVN �D WUDYpV GH VX LQVWDQFLD LPRGL�
I\BVROXWLRQBWDVN� VH HQFDUJD GH UHVROYHU OD OLVWD GH GLVFUHSDQFLDV DSOLFDQGR ODV
WUDQVIRUPDFLRQHV LQGLFDGDV SRU OD HVWUDWHJLD GH DGDSWDFLyQ�

3DUD UHVROYHU OD WDUHD LUHWULHYHBDGDSWDWLRQBVWUDWHJ\BWDVN VH XWLOL]D HO PpWRGR GH UH�
VROXFLyQ LUHWULHYHBDGDSWDWLRQBVWUDWHJ\BPHWKRG TXH LGHQWLILFD ORV SUREOHPDV TXH SODQWHD
HO FDVR UHFXSHUDGR HQ OD VLWXDFLyQ DFWXDO \ HQ EDVH D HOORV� UHFXSHUD ODV HVWUDWHJLDV HVSHFLILFD�
GDV SRU HO GLVHxDGRU� &RPR YHUHPRV� ODV HVWUDWHJLDV DxDGHQ SDXWDV GH DSOLFDELOLGDG SDUD GH�
WHUPLQDU VREUH TXp HOHPHQWRV VH DSOLFDUiQ ODV WUDQVIRUPDFLRQHV�

([LVWHQ WUHV PpWRGRV TXH UHVXHOYHQ OD WDUHD LILQGBDGDSWDWLRQBDFWLRQVBWDVN \ TXH XWL�
OL]DQ HVWDV SDXWDV GH DSOLFDELOLGDG SDUD LGHQWLILFDU OD OLVWD GH DFFLRQHV GH WUDQVIRUPDFLyQ TXH
VH OOHYDUiQ D FDER VREUH OD VROXFLyQ GHO FDVR� DVt FRPR ORV HOHPHQWRV LQYROXFUDGRV HQ HVWDV
WUDQVIRUPDFLRQHV� (O PpWRGR LXVHUBILQGBDGDSWDWLRQBDFWLRQVB0HWKRG GHOHJD OD UHVROXFLyQ
GH OD WDUHD DO XVXDULR ILQDO� HO PpWRGR LIL[BDGDSWDWLRQBLWHPVB0HWKRG DSOLFD ODV WUDQVIRUPD�
FLRQHV HVSHFLILFDGDV SRU OD HVWUDWHJLD D FLHUWRV HOHPHQWRV GH OD VROXFLyQ TXH RFXSDQ XQD SRVL�
FLyQ ILMD �HVSHFLILFDGD PHGLDQWH XQD FDGHQD GH UHODFLRQHV�� \ HO PpWRGR LV\V�
WHPBILQGBDGDSWDEOHBDFWLRQVBPHWKRG LGHQWLILFD ORV HOHPHQWRV VREUH ORV TXH DSOLFDU ODV
DFFLRQHV XWLOL]DQGR ODV GLIHUHQFLDV HQWUH HO FDVR \ OD FRQVXOWD�

3DUD UHVROYHU OD WDUHD LPRGLI\BVROXWLRQBWDVN VH XWLOL]D XQ PpWRGR LPRGL�
I\BVROXWLRQBPHWKRG TXH GH IRUPD FtFOLFD� UHVXHOYH ODV GRV VXEWDUHDV VLJXLHQWHV�

• LDSSO\BWUDQVIRUPDWLRQBWDVN D WUDYpV GHO PpWRGR DSSO\BWUDQVIRUPDWLRQBPHWKRG�
HQFDUJDGR GH DSOLFDU XQD D XQD ODV WUDQVIRUPDFLRQHV GH OD OLVWD GH DFFLRQHV TXH UHVXO�
WDQ GH OD WDUHD DQWHULRU�

• LORFDOBUHYLVLyQBWDVN TXH VH HQFDUJD GH YDOLGDU R UHFKD]DU FDGD XQR GH ORV SDVRV
GH WUDQVIRUPDFLyQ GH OD VROXFLyQ� $GHPiV GHO PpWRGR L'RB1RWKLQJB0HWKRG �\D TXH
OD WDUHD QR HV REOLJDWRULD� H[LVWH XQ ~QLFR PpWRGR FX\D FRPSHWHQFLD HV DGHFXDGD SD�
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UD UHVROYHU HVWD WDUHD� LXVHUBORFDOBUHYLVLyQBPHWKRG TXH GHOHJD DO XVXDULR OD YDOLGD�
FLyQ GH FDGD SDVR GH WUDQVIRUPDFLyQ�

(O PpWRGR LPRGLI\BVROXWLRQBPHWKRG JHQHUD FRPR VDOLGD HO LQGLYLGXR L5HXVHB2XWSXW
�VDOLGD GHO PpWRGR GH DGDSWDFLyQ GH FDVRV� TXH LQFOX\H ORV DWULEXWRV UHXVH�UHVXOW� TXH SXH�
GH WHQHU FRPR YDORUHV VXFFHVV R IDLOXUH� SDUD LQGLFDU HO p[LWR GHO PpWRGR GH DGDSWDFLyQ� \
DGDSWHG&DVH TXH KDFH UHIHUHQFLD DO FDVR DGDSWDGR� 6H FRQVLGHUD TXH HO SURFHVR GH DGDSWDFLyQ
KD WHQLGR p[LWR VL VH KDQ OOHYDGR D FDER WRGDV ODV WUDQVIRUPDFLRQHV SUHYLVWDV HQ OD HVWUDWHJLD \
HQ FDVR GH YDOLGDFLyQ ORFDO� WRGDV ODV WUDQVIRUPDFLRQHV KD\DQ VLGR YDOLGDGDV�

4.1.2 Requisitos del método 
/RV UHTXLVLWRV GH DSOLFDELOLGDG GHO PpWRGR GH DGDSWDFLyQ HVSHFLDOL]DGD VH EDVDQ HQ OD QHFHVL�
GDG GH OD GHILQLFLyQ SUHYLD GH FLHUWDV HVWUDWHJLDV GH DGDSWDFLyQ HVSHFLILFDGDV SRU HO GLVHxDGRU
GH OD DSOLFDFLyQ� $GHPiV� KHUHGD XQ UHTXLVLWR GH DSOLFDELOLGDG GHO PpWRGR GH DGDSWDFLyQ GH
FDVRV UHODWLYR D OD H[LVWHQFLD GH VROXFLyQ HQ HO FDVR TXH VH DGDSWD�

5HVSHFWR D ORV UHTXLVLWRV GH HQWUDGD� QR VH HVSHFLILFDQ UHTXLVLWRV SDUDPpWULFRV� QL GH GLVH�
xR� &RPR SDUWH GH ORV UHTXLVLWRV GH FRQRFLPLHQWR VH UHTXLHUH OD IRUPDOL]DFLyQ GH ODV HVWUDWH�
JLDV GH DGDSWDFLyQ �LQVWDQFLDV GHO FRQFHSWR $GDSWDWLRQB6WUDWHJ\� \ GH ORV WLSRV GH SUREOH�
PDV �VXEFRQFHSWRV GH 3UREOHPB7\SH�� FRPR VH GHVFULEH HQ HO VLJXLHQWH DSDUWDGR� 3RU ~OWLPR�
ORV UHTXLVLWRV GH VHFXHQFLD �LQGLYLGXR L$GDSWB6ROXWLRQB6HTXHQFH� HVSHFLILFDQ OD H[LVWHQFLD
GHO DWULEXWR FDVHWR$GDSW� FX\R UHOOHQR HV XQ LQGLYLGXR �LQVWDQFLD GH &DVHBZLWKB6ROXWLRQ�
TXH LQFOX\H OD GHVFULSFLyQ GH OD FRQVXOWD \ OD VROXFLyQ GHO FDVR UHFXSHUDGR� \ HO DWULEXWR FDVH�
/LVW FRQ OD OLVWD GH FDVRV UHFXSHUDGRV�

4.1.3 Los tipos de problema y las estrategias de adaptación  
&RPR \D KHPRV FRPHQWDGR� ODV HVWUDWHJLDV GH DGDSWDFLyQ UHSUHVHQWDQ FRQRFLPLHQWR HVSHFt�
ILFR GHO GRPLQLR \�R GH OD DSOLFDFLyQ TXH LQGLFDQ FyPR \ FXiQGR OOHYDU D FDER ODV WUDQVIRU�
PDFLRQHV GH OD VROXFLyQ GHO FDVR UHFXSHUDGR� /DV HVWUDWHJLDV GH DGDSWDFLyQ VH DGTXLHUHQ GX�
UDQWH OD IDVH GH GLVHxR GHO VLVWHPD� VHOHFFLRQDQGR TXp WUDQVIRUPDFLRQHV VH DSOLFDUiQ� VREUp
TXp HOHPHQWRV \� SDUD FDGD XQD� HO PpWRGR GH E~VTXHGD TXH YDPRV D XWLOL]DU SDUD HQFRQWUDU
OD LQIRUPDFLyQ QHFHVDULD SDUD DSOLFDUOD�

'XUDQWH OD IDVH GH GLVHxR GH OD DSOLFDFLyQ HO GLVHxDGRU GHILQLUi� HQ WpUPLQRV GHO GRPLQLR�
FXiOHV VRQ ORV WLSRV GH SUREOHPDV TXH UHTXLHUHQ DGDSWDFLyQ \ OD HVWUDWHJLD GH DGDSWDFLyQ SUHYLVWD
SDUD VROXFLRQDU FDGD XQR GH HVWRV WLSRV GH SUREOHPDV� 3DUD HOOR� VH GHILQHQ ODV FDUDFWHUtVWLFDV
GHO WLSR GH SUREOHPD \ GH OD HVWUDWHJLD GH DGDSWDFLyQ FRQ ODV TXH &2/,%5, FRQVWUXLUi� UHV�
SHFWLYDPHQWH� XQ FRQFHSWR �VXEFRQFHSWR GH 3UREOHPB7\SH� \ XQD LQVWDQFLD GHO FRQFHSWR
$GDSWDWLRQB6WUDWHJ\ TXH VH DQRWD HQ HO FRQFHSWR WLSR GH SUREOHPD D WUDYpV GH OD UHODFLyQ
GH &%52QWR KDVBDGDSWDWLRQBVWUDWHJ\�

/D UHSUHVHQWDFLyQ GH ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV WLSRV GH SUREOHPDV QR VH EDVD HQ
XQ YRFDEXODULR JHQpULFR VLQR HQ HO YRFDEXODULR HVSHFtILFR GHO GRPLQLR� (Q FRQFUHWR� HO GLVH�
xDGRU GHEH GHILQLU ORV WLSRV GH SUREOHPDV HQ WpUPLQRV GH OD FODVLILFDFLyQ FRQFHSWXDO GH ORV
LQGLYLGXRV TXH UHSUHVHQWDQ DO FDVR \ D OD FRQVXOWD� 'XUDQWH OD UHVROXFLyQ GH OD WDUHD LUHWULH�
YHBDGDSWDWLRQBVWUDWHJ\BWDVN� FX\R REMHWLYR HV VHOHFFLRQDU OD HVWUDWHJLD TXH YDPRV D DSOL�
FDU� HO PpWRGR LUHWULHYHBDGDSWDWLRQBVWUDWHJ\BPHWKRG FRQVWUX\H XQ LQGLYLGXR TXH UHSUH�
VHQWD ORV REMHWLYRV GH OD FRQVXOWD TXH HO FDVR UHFXSHUDGR QR VDWLVIDFH� 3DUD HOOR FUHD XQD LQV�
WDQFLD GHO FRQFHSWR 3UREOHPB7\SH \ DVHUWD VREUH pO DTXHOORV FRQFHSWRV D ORV TXH SHUWHQHFH OD
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FRQVXOWD \ HO FDVR QR SHUWHQHFH� \ ODV FDGHQDV FRPSOHWDV GH UHODFLRQHV GH OD FRQVXOWD TXH QR
VH FXPSOHQ H[DFWDPHQWH HQ HO FDVR�

(Q IXQFLyQ GH HVWDV FDUDFWHUtVWLFDV� HVWH LQGLYLGXR VH FODVLILFDUi FRPR XQD LQVWDQFLD GH DO�
JXQR GH ORV FRQFHSWRV TXH HO GLVHxDGRU KDEUi LGHQWLILFDGR FRPR SUREOHPDV TXH UHTXLHUHQ
DGDSWDFLyQ �VXEFRQFHSWRV GH 3UREOHPB7\SH�� $GHPiV� DVRFLDGR FRQ HVH FRQFHSWR HQFRQWUD�
UHPRV OD HVWUDWHJLD GH DGDSWDFLyQ SUHYLVWD SRU HO GLVHxDGRU SDUD VROXFLRQDU HVWH SUREOHPD�

6XSRQJDPRV TXH HQ HO HMHPSOR GH OD SODQLILFDFLyQ GHO PRYLPLHQWR GH EORTXHV HO
GLVHxDGRU LGHQWLILFD FRPR WLSRV GH SUREOHPDV TXH XQD SLH]D QR HVWp GHQWUR GH XQ
FRQWHQHGRU GH WLSR %R[� R GH WLSR %R[� FXDQGR OD FRQVXOWD DVt OR UHTXLHUD�

(VWR VH WUDGXFH HQ OD GHILQLFLyQ GH VXEFRQFHSWRV GHO FRQFHSWR 3UREOHPB7\SH GH &%52Q�
WR� SRU HMHPSOR�

�GHIFRQFHSW 1RW�,Q%R[� �LV ��DQG 3UREOHPB7\SH ,Q%R[���

�GHIFRQFHSW %�1RW�,Q%R[� �LV ��DQG 3UREOHPB7\SH %LQ%R[���

(O SULPHU WLSR GH SUREOHPD RFXUULUi FXDQGR HO FDVR QR WLHQH QLQJXQD SLH]D R EORTXH GH�
QWUR GH XQ FRQWHQHGRU %R[�� \ HO VHJXQGR WLSR RFXUULUi FXDQGR HO FDVR QR WLHQH QLQJXQD SLH]D
% GHQWUR GH XQ FRQWHQHGRU %R[�� DXQTXH ORV REMHWLYRV GH OD FRQVXOWD DVt OR UHTXLHUDQ� 'HELGR
D OD MHUDUTXtD GH REMHWLYRV� HQ OD TXH %LQ%R[� HV XQ VXEFRQFHSWR GH ,Q%R[�� \ D ORV PHFD�
QLVPRV GH FODVLILFDFLyQ DXWRPiWLFD� HO FRQFHSWR %�1RW�,Q%R[� VH FODVLILFD FRPR XQ VXEFRQ�
FHSWR GH 1RW�,Q%R[��

6XSRQJDPRV TXH VH SODQWHD XQD FRQVXOWD HQ OD TXH ORV REMHWLYRV TXH VH TXLHUHQ VDWLVIDFHU
VRQ $LQ%R[� \ %LQ%R[�� \ VXSRQJDPRV WDPELpQ TXH VH UHFXSHUD HO FDVR UHSUHVHQWDGR HQ OD
)LJXUD ���� GHO &DStWXOR �� TXH FXPSOH ORV REMHWLYRV $LQ%R[� \ %LQ%R[��

(O PpWRGR TXH EXVFD OD HVWUDWHJLD GH DGDSWDFLyQ D DSOLFDU FUHDUi XQD LQVWDQFLD GH 3UR�
EOHP�7\SH \ DVHUWDUi OD SHUWHQHQFLD D ORV FRQFHSWRV D ORV TXH SHUWHQHFH OD FRQVXOWD SHUR QR HO
FDVR� HV GHFLU� ORV FRQFHSWRV QR VDWLVIHFKRV SRU HO FDVR UHFXSHUDGR� (Q HO HMHPSOR DVHUWDUtD�
PRV ~QLFDPHQWH OD SHUWHQHQFLD DO FRQFHSWR QR VDWLVIHFKR %LQ%R[��

�WHOO ��DERXW DG�LG[ 3UREOHP�7\SH %LQ%R[��

(O PHFDQLVPR GH UHFRQRFLPLHQWR GH LQVWDQFLDV FODVLILFDUi HVWH LQGLYLGXR EDMR HO FRQFHSWR
PiV HVSHFtILFR FX\D GHILQLFLyQ VDWLVIDFH� HV GHFLU� FRPR XQD LQVWDQFLD GHO FRQFHSWR %�1RW�
,Q%R[� �VXEFRQFHSWR GH 3UREOHPB7\SH \ GH 1RW�,Q%R[�� TXH HO GLVHxDGRU KD LGHQWLILFDGR
FRPR XQ WLSR GH SUREOHPD TXH UHTXLHUH DGDSWDFLyQ�

$GHPiV� DVRFLDGR FRQ HVH FRQFHSWR D WUDYpV GH OD UHODFLyQ KDVBDGDSWDWLRQBVWUDWHJ\ HQ�
FRQWUDUHPRV OD HVWUDWHJLD GH DGDSWDFLyQ SUHYLVWD SRU HO GLVHxDGRU SDUD VROXFLRQDU HVWH WLSR GH
SUREOHPDV�
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&DGD HVWUDWHJLD GH DGDSWDFLyQ VH UHSUHVHQWD FRPR XQD LQVWDQFLD GHO FRQFHSWR $GDSWDWLRQ�
6WUDWHJ\ GH &%52QWR� H LQFOX\H WRGD OD LQIRUPDFLyQ TXH HO PpWRGR TXH OD DSOLFD QHFHVLWD
SDUD WUDQVIRUPDU OD VROXFLyQ GHO FDVR� (Q FRQFUHWR� LQFOX\H UHIHUHQFLDV D ORV RSHUDGRUHV GH
WUDQVIRUPDFLyQ TXH VH SXHGHQ DSOLFDU SDUD DGDSWDU HO FDVR� \ FyPR HQFRQWUDU ORV HOHPHQWRV
QHFHVDULRV SDUD DSOLFDU ODV WUDQVIRUPDFLRQHV� /D DSOLFDFLyQ GH XQD HVWUDWHJLD GH DGDSWDFLyQ
FRQVLVWH HQ DSOLFDU ODV WUDQVIRUPDFLRQHV UHSUHVHQWDGDV \ ODV HVWUDWHJLDV GH E~VTXHGD HQ PH�
PRULD UHVSHWDQGR ODV UHVWULFFLRQHV HVSHFtILFDV GH OD VLWXDFLyQ DFWXDO� 'H QXHYR� DXQTXH HQ HO
$SpQGLFH % VH SXHGHQ FRQVXOWDU ODV GHILQLFLRQHV FRUUHVSRQGLHQWHV� SDUD ORV OHFWRUHV QR IDPL�
OLDUL]DGRV FRQ OD VLQWD[LV GH /220 LQFOXLPRV XQD VLPSOLILFDFLyQ HQ QRWDFLyQ (%1)�
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�$GDSWDWLRQ�VWUDWHJ\ LQVWDQFH! �� >�7UDQVIRUPDWLRQ!@�

>�6WUDWHJ\�2SHUDWLRQDO�6SHFLILFDWLRQ!@�

�7UDQVIRUPDWLRQ! �� WUDQVIRUPDWLRQ�VSHF �7UDQVIRUPDWLRQ LQVWDQFH!

�7UDQVIRUPDWLRQ LQVWDQFH! �� ��$GGB7UDQVIRUPDWLRQ LQVWDQFH! _

�'HOHWHB7UDQVIRUPDWLRQ LQVWDQFH! _

�6XEVWLWXWHB7UDQVIRUPDWLRQ LQVWDQFH!��

�$GGB7UDQVIRUPDWLRQ LQVWDQFH! �� RSHUDWRU �$GG�RSHUDWRU LQVWDQFH!

>DSSOLFDELOLW\ �$SSOLFDELOLW\!@

DGG�VWUDWHJ\ �$GG�VHDUFK�VWUDWHJ\!

ZHLJWK �1XPEHU!�

�'HOHWHB7UDQVIRUPDWLRQ LQVWDQFH! �� RSHUDWRU �'HOHWH�RSHUDWRU LQVWDQFH!

>DSSOLFDELOLW\ �$SSOLFDELOLW\! @

ZHLJWK �1XPEHU!�

�6XEVWLWXWHB7UDQVIRUPDWLRQ LQVWDQFH! �� RSHUDWRU �6XEVWLWXWH�RSHUDWRU!

>DSSOLFDELOLW\ �$SSOLFDELOLW\! @

>WRVXEVWLWXWH �5HODWLRQ�3DWK!@

>VHDUFK�VWUDWHJ\ �6HDUFK�6WUDWHJ\ LQVWDQFH!@

ZHLJWK �1XPEHU!�

�$GG�RSHUDWRU LQVWDQFH! �� DGG�

�'HOHWH�RSHUDWRU LQVWDQFH! �� GHOHWH�

�6XEVWLWXWH�RSHUDWRU LQVWDQFH! �� VXEVWLWXWH�

�6WUDWHJ\�2SHUDWLRQDO�6SHFLILFDWLRQ! �� ��6WUDWHJ\�:LWK�0HWKRG! _

�6WUDWHJ\�:LWK�/LVS�)XQFWLRQ! _

�6WUDWHJ\�:LWK�0HWKRG�DQG�)XQFWLRQ!��

�6WUDWHJ\�:LWK�0HWKRG! �� KDV�PHWKRG �&%52QWR�0HWKRG�LQVWDQFH!

�6WUDWHJ\�:LWK�/LVS�)XQFWLRQ! �� OLVS�IXQFWLRQ �/LVS�)XQFWLRQ�LQVWDQFH!

�6WUDWHJ\�:LWK�0HWKRG�DQG�)XQFWLRQ! �� �6WUDWHJ\�:LWK�/LVS�)XQFWLRQ!

�6WUDWHJ\�:LWK�0HWKRG!�

�$GG�VHDUFK�VWUDWHJ\! �� �6LPSOH�6HDUFK�6WUDWHJ\ LQVWDQFH!

�6HDUFK�6WUDWHJ\ LQVWDQFH! �� �6LPSOH�6HDUFK�6WUDWHJ\ LQVWDQFH! _

�0HWKRG�6HDUFK�6WUDWHJ\ LQVWDQFH!�

�6LPSOH�6HDUFK�6WUDWHJ\ LQVWDQFH! �� EHJLQ�ZLWK �VWDUWLQJ�SRLQW!

> VWHS �6HDUFK�6WHS ,QVWDQFH!@�

>ZHLJKW 1XPEHU@

�VWDUWLQJ�SRLQW! �� FXUUHQW�FDVH _ FXUUHQW�TXHU\ _ �LQGLYLGXDO�QDPH!�

�0HWKRG�6HDUFK�6WUDWHJ\ LQVWDQFH! �� >ZHLJKW 1XPEHU@

VHDUFK�PHWKRG �6HDUFK�6XEVWLWXWHV�0HWKRG LQVWDQFH!

�$SSOLFDELOLW\! �� �^UHODWLRQ�QDPH >�FRQFHSW�QDPH!@`� _

�FRQFHSW�QDPH! _ �LQGLYLGXDO�QDPH!�

�5HODWLRQ�3DWK! �� �^UHODWLRQ�QDPH >�FRQFHSW�QDPH!@`��

�6HDUFK�6WHS LQVWDQFH! �� VWHS�QXPEHU �1XPEHU! SULPLWLYH�VWHS �3ULPLWLYH�6WHS!�

�3ULPLWLYH�6WHS! �� �3ULPLWLYH�6WHS LQVWDQFH! _ ��UHODWLRQ�QDPH! >�FRQFHSW�QDPH!@��

�3ULPLWLYH�6WHS LQVWDQFH! �� �UROH�ILOOHU! _ �VXSHUUHODWLRQ! _ �VLEOLQJV�DW�OHYHO!

�UROH�ILOOHU! �� UROH�ILOOHU� �� OD LQVWDQFLD UROH�ILOOHU WLHQH XQ DWULEXWR UROH TXH
LQGLFD HO QRPEUH GHO DWULEXWR FX\R UHOOHQR TXHUHPRV H[WUDHU�
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�VXSHUUHODWLRQ! �� VXSHUUHODWLRQ �� OD LQVWDQFLD VXSHUUHODWLRQ WLHQH XQ DWULEXWR UHO
TXH LQGLFD HO QRPEUH GH OD UHODFLyQ TXH TXHUHPRV JHQHUDOL]DU�

�VLEOLQJV�DW�OHYHO! �� VLEOLQJV�DW�OHYHO �� OD LQVWDQFLD VLEOLQJV�DW�OHYHO WLHQH XQ
DWULEXWR OHYHO TXH LQGLFD HO QLYHO �SRVLWLYR R QHJDWLYR� DO TXH UHFXSHUDU LQVWDQFLDV
FHUFDQDV�

(Q OtQHDV JHQHUDOHV GLUHPRV TXH FDGD HVWUDWHJLD GH DGDSWDFLyQ VH GHVFULEH KDFLHQGR UHIH�
UHQFLD D XQD R YDULDV WUDQVIRUPDFLRQHV� TXH D VX YH] KDFHQ UHIHUHQFLD D XQR GH ORV RSHUDGRUHV
GH WUDQVIRUPDFLyQ� VXVWLWXFLyQ �VXEVWLWXWH�� LQVHUFLyQ �DGG� R ERUUDGR �GHOHWH� \ D XQD
GHVFULSFLyQ GH FXiQGR DSOLFDUHPRV HO RSHUDGRU� $GHPiV� DXQTXH SDUD ODV WUDQVIRUPDFLRQHV
GH ERUUDGR QR VH UHTXLHUH FRQRFLPLHQWR DGLFLRQDO� ODV WUDQVIRUPDFLRQHV GH LQVHUFLyQ R VXVWL�
WXFLyQ KDUiQ UHIHUHQFLD D OD HVWUDWHJLD GH E~VTXHGD TXH VH XWLOL]DUi SDUD HQFRQWUDU HO FRQRFL�
PLHQWR QHFHVDULR SDUD DSOLFDU OD WUDQVIRUPDFLyQ�

/DV HVWUDWHJLDV GH E~VTXHGD SDUD LQVHUFLyQ GH HOHPHQWRV VH GHILQHQ HQ WpUPLQRV GH ODV
RSHUDFLRQHV SULPLWLYDV GH DFFHVR D OD EDVH GH FRQRFLPLHQWR TXH VRQ QHFHVDULDV SDUD HQFRQ�
WUDU YDORUHV HQ OD PHPRULD� 3RU HMHPSOR� H[WUDHU HO UHOOHQR GH XQ UROH� JHQHUDOL]DU XQD UHOD�
FLyQ� HQFRQWUDU ODV LQVWDQFLDV KHUPDQDV GH RWUD� R HQ JHQHUDO� ODV LQVWDQFLDV SULPDV D QLYHO Q�
7DPELpQ HV LPSRUWDQWH HVSHFLILFDU D SDUWLU GH TXp LQGLYLGXR VH DSOLFD OD HVWUDWHJLD GH E~VTXH�
GD� SRGHPRV XVDU� SRU HMHPSOR� HO LQGLYLGXR FDVR DFWXDO �PHGLDQWH HO LQGLYLGXR SUHGHILQLGR
FXUUHQW�FDVH TXH VH XVD SDUD KDFHU UHIHUHQFLD DO FDVR TXH HVWi VLHQGR DGDSWDGR�� HO LQGLYLGXR
FRQVXOWD �FXUUHQW�TXHU\� R XQ LQGLYLGXR FXDOTXLHUD GHO GRPLQLR�

/DV HVWUDWHJLDV GH E~VTXHGD SDUD OD VXVWLWXFLyQ GH HOHPHQWRV� DGHPiV GH XWLOL]DU ODV RSHUD�
FLRQHV SULPLWLYDV GH DFFHVR D PHPRULD� SXHGHQ KDFHU UHIHUHQFLD D DOJXQR GH ORV PpWRGRV GH
UHFXSHUDFLyQ GH FDVRV GH &%52QWR FRQILJXUDGR GH IRUPD DGHFXDGD� (VWD RSFLyQ QR VH SXH�
GH XWLOL]DU HQ HO RSHUDGRU GH LQVHUFLyQ SRUTXH HO PpWRGR GH E~VTXHGD �FRPR VH GHVFULELy HQ
OD UHFXSHUDFLyQ GH FDVRV� UHFXSHUD XQ LQGLYLGXR VLPLODU D XQ HOHPHQWR FRQVXOWD� (Q HO RSHUD�
GRU GH VXVWLWXFLyQ HO HOHPHQWR D VXVWLWXLU VH LQWHUSUHWD FRPR OD FRQVXOWD GHO PpWRGR GH E~V�
TXHGD� HV GHFLU� VXVWLWXLUHPRV XQ HOHPHQWR SRU RWUR VLPLODU D pO� /D GHILQLFLyQ GH VLPLOLWXG VH
LQFOX\H FRPR SDUWH GH OD FRQILJXUDFLyQ GHO PpWRGR \D TXH� GHSHQGLHQGR GHO PpWRGR� VH HV�
SHFLILFDUi FRPR XQD PHGLGD QXPpULFD� XQ FULWHULR GH UHOHYDQFLD� HWF�

(Q FDGD XQD GH ODV WUDQVIRUPDFLRQHV H[LVWH XQD FRPSRQHQWH �RSFLRQDO� TXH GHVFULEH VX
DSOLFDELOLGDG� HV GHFLU� ODV FRQGLFLRQHV TXH GHEH FXPSOLU XQ HOHPHQWR GHO FDVR SDUD TXH VREUH
pO VH DSOLTXH HVWD WUDQVIRUPDFLyQ� (VWD FRPSRQHQWH VH SXHGH GHVFULELU FRPR XQ LQGLYLGXR�
HQ FX\R FDVR OD HVWUDWHJLD VyOR HV DSOLFDEOH SDUD HVH LQGLYLGXR� FRPR XQ FRQFHSWR� HQ FX\R
FDVR OD SHUWHQHQFLD GH XQ LQGLYLGXR DO FRQFHSWR GHWHUPLQD TXH HVWD WUDQVIRUPDFLyQ HV DSOLFD�
EOH VREUH HVWH LQGLYLGXR� R FRPR XQ FDPLQR GH UHODFLRQHV D SDUWLU GH XQ LQGLYLGXR� FRQ SRVL�
EOHV UHVWULFFLRQHV FRQFHSWXDOHV SDUD ORV LQGLYLGXRV GHO FDPLQR� HQ FX\R FDVR HVWD WUDQVIRUPD�
FLyQ HV DSOLFDEOH SDUD ORV LQGLYLGXRV WDOHV TXH� D SDUWLU GH HOORV VH SXHGD VHJXLU XQ FDPLQR
FXPSOLHQGR ODV UHVWULFFLRQHV FRQFHSWXDOHV FRUUHVSRQGLHQWHV� $GHPiV� XQD WUDQVIRUPDFLyQ
WDPELpQ SXHGH LQGLFDU TXH OR TXH TXLHUR VXVWLWXLU QR HV HO HOHPHQWR FX\D DSOLFDELOLGDG VH
FXPSOH VLQR XQD SDUWH VX\D� HVSHFLILFDQGR HO DWULEXWR WRVXEVWLWXWH TXH LQFOX\H XQD FDGHQD
GH UHODFLRQHV TXH FRQHFWD XQ HOHPHQWR FRQ DOJXQD GH VXV FRPSRQHQWHV TXH VRQ ODV TXH UHDO�
PHQWH VH VXVWLWX\HQ�

/D WDUHD LILQGBDGDSWDWLRQBDFWLRQVBWDVN HV OD TXH GHWHUPLQD OD OLVWD GH HOHPHQWRV FRQ�
FUHWRV GH OD VROXFLyQ GHO FDVR VREUH ORV TXH VH DSOLFDUiQ ODV WUDQVIRUPDFLRQHV \ OD WUDQVIRUPD�
FLyQ FRQFUHWD D UHDOL]DU VREUH FDGD XQR GH HOORV� HQ IXQFLyQ GH ODV FRQGLFLRQHV GH DSOLFDELOL�
GDG GH ODV WUDQVIRUPDFLRQHV GH OD HVWUDWHJLD�
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/D HVSHFLILFDFLyQ RSHUDFLRQDO GH OD HVWUDWHJLD GHILQH HO FRPSRUWDPLHQWR GH OD PLVPD HQ
HVWUDWHJLDV FRPSOHMDV� SRU HMHPSOR� HQ ODV TXH OD FRQILJXUDFLyQ GHO PpWRGR GH E~VTXHGD GH
VXVWLWXWRV GHED YDULDU HQWUH GLVWLQWDV LQWHUDFFLRQHV� R QLQJ~Q PpWRGR VH DMXVWD DO FRPSRUWD�
PLHQWR GHVHDGR� ,QGLFDUi HO RUGHQ \ ODV GHSHQGHQFLDV HQWUH ODV WUDQVIRUPDFLRQHV FXDQGR QR
VH SUHWHQGD XQ RUGHQ VHFXHQFLDO HQWUH HOODV� \ OD UHODFLyQ HQWUH ODV WUDQVIRUPDFLRQHV \ ORV
HOHPHQWRV GHO FDVR TXH KD\ TXH DGDSWDU� 6H SXHGH GHILQLU XWLOL]DQGR YDULDV RSFLRQHV�

• 0HGLDQWH XQ LQGLYLGXR TXH UHSUHVHQWH XQ PpWRGR GH OD ELEOLRWHFD FRQILJXUDGR DGH�
FXDGDPHQWH� 3DUD HOOR H[LVWLUi XQD UHODFLyQ H[SOtFLWD �KDV�PHWKRG� HQWUH OD HVWUDWHJLD \
HO LQGLYLGXR TXH UHSUHVHQWD HO PpWRGR�

• 0HGLDQWH XQD IXQFLyQ FRQ FyGLJR /LVS FX\R SDUiPHWUR GH HQWUDGD VHUi HO LQGLYLGXR
LQYROXFUDGR HQ HO SUREOHPD� (O VLVWHPD DVRFLDUi OD IXQFLyQ D OD HVWUDWHJLD D WUDYpV GH
XQ DVHUWR FRQ OD UHODFLyQ �OLVS�IXQFWLRQ�� 1RUPDOPHQWH VHUi FRQYHQLHQWH GHILQLU
XQD IXQFLyQ /LVS SDUD HVSHFLILFDU XQ IOXMR GH FRQWURO GLVWLQWR DO TXH OOHYDUtD D FDER HO
PHFDQLVPR GH UHVROXFLyQ GH &2/,%5,� (V GHFLU� OD IXQFLyQ /LVS GHILQH XQ IOXMR GH
FRQWURO HVSHFtILFR TXH SXHGH KDFHU OODPDGDV D PpWRGRV GH OD ELEOLRWHFD TXH HVWpQ
FRQILJXUDGRV SUHYLDPHQWH�

• 0HGLDQWH XQD IXQFLyQ FRQ FyGLJR /LVS \ XQ PpWRGR TXH VH HMHFXWDUiQ HQ HVWH RUGHQ�
(VWD RSFLyQ HV DGHFXDGD FXDQGR OD FRQILJXUDFLyQ GHO PpWRGR QR VH SXHGD SUHILMDU HQ
OD IDVH GH GHILQLFLyQ GH OD HVWUDWHJLD VLQR TXH GHSHQGD� SRU HMHPSOR� GHO LQGLYLGXR UH�
SDUDGR� (Q HVWH FDVR OD IXQFLyQ /LVS SXHGH UHDOL]DU XQD FRQILJXUDFLyQ GLVWLQWD HQ FD�
GD HMHFXFLyQ� GHO PpWRGR GH &%52QWR TXH UHVXHOYH OD UHSDUDFLyQ�

(Q HO HMHPSOR GHO PRYLPLHQWR GH EORTXHV� KDEtDPRV GHVFULWR TXH HO PpWRGR TXH HQFXHQ�
WUD OD HVWUDWHJLD GH DGDSWDFLyQ D DSOLFDU� FUHD \ FODVLILFD XQ LQGLYLGXR EDMR HO FRQFHSWR %�1RW�
,Q%R[� TXH HO GLVHxDGRU KD LGHQWLILFDGR FRPR XQ WLSR GH SUREOHPD TXH UHTXLHUH DGDSWDFLyQ�

$VRFLDGR FRQ HVH FRQFHSWR −D WUDYpV GH OD UHODFLyQ KDVBDGDSWDWLRQBVWUDWHJ\− HQFRQWUDUH�
PRV OD HVWUDWHJLD GH DGDSWDFLyQ SUHYLVWD SRU HO GLVHxDGRU SDUD VROXFLRQDU HVWH WLSR GH SUR�
EOHPD�

�WHOOP ��DERXW DGDSWDWLRQ�%�1RW�,Q%R[� $GDSWDWLRQB6WUDWHJ\

�WUDQVIRUPDWLRQ�VSHF W����

�WHOO ��DERXW W� 7UDQVIRUPDWLRQ

�RSHUDWRU VXEVWLWXWH� �DSSOLFDELOLW\ ¶�RYHU % WR %R[���

�VHDUFK�VWUDWHJ\ V����

�WHOO ��DERXW V� 6LPSOH�6HDUFK�6WUDWHJ\

�EHJLQ�ZLWK FXUUHQW�FDVH� �VWHS 6W����

�WHOO ��DERXW VW� 6HDUFK�6WHS

�VWHS�QXPEHU ��

�SULPLWLYH�VWHS ¶�KDV�VHTXHQFH�VWHS 6HTXHQFH�6WHS WR %R[����

<D TXH HO SUREOHPD HV TXH HO EORTXH % QR HVWi HQ HO FRQWHQHGRU %R[�� QHFHVLWDPRV XQD
HVWUDWHJLD GH DGDSWDFLyQ VLPSOH TXH VXVWLWX\H HO PRYLPLHQWR KHFKR VREUH % SDUD TXH HO GHVWL�
QR VHD %R[�� (VWR VH SRGUtD OOHYDU D FDER D WUDYpV GH XQD WUDQVIRUPDFLyQ GH VXVWLWXFLyQ R GH
XQD HVWUDWHJLD FRQ GRV WUDQVIRUPDFLRQHV XQD GH ERUUDGR GHO PRYLPLHQWR HUUyQHR \ RWUD GH
LQVHUFLyQ GHO PRYLPLHQWR FRUUHFWR VREUH HO EORTXH %� (O FyGLJR DQWHULRU HMHPSOLILFD OD WUDQV�
IRUPDFLyQ GH VXVWLWXFLyQ� $GHPiV� HQ HVWH HMHPSOR SDUD UHVROYHU OD WDUHD
LILQGBDGDSWDWLRQBDFWLRQVBWDVN \ HQFRQWUDU OD OLVWD GH HOHPHQWRV FRQFUHWRV VREUH ORV TXH
VH DSOLFDUiQ ODV WUDQVIRUPDFLRQHV� XWLOL]DUHPRV HO PpWRGR LIL[BDGDSWDEOHBSDUWV TXH LQFOX\H
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FRPR UHTXLVLWR GH GLVHxR OD HVSHFLILFDFLyQ GH XQD OLVWD GH FRPSUREDFLyQ TXH GHWHUPLQD ORV
HOHPHQWRV D DGDSWDU�

�&DVH KDV�VROXWLRQ &DVH�6ROXWLRQ KDV�VHTXHQFH�VWHS 6HTXHQFH�6WHS�

(VWH PpWRGR HV DGHFXDGR HQ HO HMHPSOR \D TXH ORV FDQGLGDWRV D VHU DGDSWDGRV� HV GHFLU�
ORV SDVRV GH OD VROXFLyQ �LQVWDQFLDV GH 6HTXHQFH�6WHS� VLHPSUH RFXSDQ OD PLVPD SRVLFLyQ HQ
OD HVWUXFWXUD GH UHSUHVHQWDFLyQ�

(Q FXDOTXLHU FDVR HV OD HVWUDWHJLD GH DGDSWDFLyQ OD TXH GHFLGH HQ IXQFLyQ GH OD DSOLFDELOL�
GDG GH VXV WUDQVIRUPDFLRQHV� (Q HVWH HMHPSOR OD DSOLFDELOLGDG VH SXHGH GHWHUPLQDU XVDQGR HO
FDPLQR TXH LQGLFD OD WUDQVIRUPDFLyQ \ TXH VH VHJXLUi D SDUWLU GHO LQGLYLGXR 6HTXHQFH�6WHS�
�RYHU % WR %R[���

(VWR VLJQLILFD TXH HVWD WUDQVIRUPDFLyQ VH SXHGH DSOLFDU FXDQGR HO SDVR GH OD VROXFLyQ �LQV�
WDQFLD GH 6HTXHQFH�6WHS� VH HQFDUJXH GH PRYHU XQD LQVWDQFLD GHO EORTXH % D XQD LQVWDQFLD
GHO FRQWHQHGRU %R[��

/D HVWUDWHJLD GH E~VTXHGD LQGLFD PHGLDQWH SDVRV SULPLWLYRV TXH HO VXVWLWXWR OR HQFRQWUD�
UHPRV D SDUWLU GHO LQGLYLGXR FDVR VLJXLHQGR HO FDPLQR FRQ UHVWULFFLRQHV FRQFHSWXDOHV VLJXLHQ�
WH� �KDV�VHTXHQFH�VWHS 6HTXHQFH�6WHS WR %R[���

(VWH PpWRGR GH DGDSWDFLyQ� D GLIHUHQFLD GHO PpWRGR DXWRPiWLFR EDVDGR HQ VXVWLWXFLRQHV�
UHTXLHUH XQ HVIXHU]R LPSRUWDQWH GH DGTXLVLFLyQ GH FRQRFLPLHQWR GH DGDSWDFLyQ GXUDQWH OD
IDVH GH GLVHxR GHO VLVWHPD� \D TXH HO GLVHxDGRU GHEHUi LGHQWLILFDU� SRU XQ ODGR� ORV WLSRV GH
SUREOHPDV \� SRU RWUR� ODV HVWUDWHJLDV GH DGDSWDFLyQ DVRFLDGDV� 6LQ HPEDUJR� XQD YHQWDMD GH
QXHVWUD SURSXHVWD HV TXH HO WLSR GH SUREOHPDV VH GHILQH HQ WpUPLQRV GHO GRPLQLR \ TXH ODV
HVWUDWHJLDV TXH VH PDQHMDQ VRQ SURFHVRV GH WUDQVIRUPDFLyQ IOH[LEOHV \ UHXWLOL]DEOHV HQ PX�
FKDV VLWXDFLRQHV� SRU OR TXH HO XVR WtSLFR QR VXSRQGUi OD GHILQLFLyQ GH PXFKRV WLSRV GH SUR�
EOHPDV FRQ HVWUDWHJLDV PX\ GLIHUHQWHV� VLQR XQD ~QLFD HVWUDWHJLD GH DGDSWDFLyQ DSOLFDEOH HQ
XQD VLWXDFLyQ PX\ JHQHUDO�

(O XVR PiV VLPSOH GH HVWH PpWRGR FRQVLVWH HQ GHILQLU XQD ~QLFD HVWUDWHJLD GH DGDSWDFLyQ
DSOLFDEOH D WRGRV ORV FDVRV UHFXSHUDGRV \ DVRFLDUOD D XQ WLSR GH SUREOHPD JHQpULFR TXH VH
GHILQH FRPR HO FRQFHSWR 4XHU\�7\SH GH &%52QWR� (VWR HV DGHFXDGR� VL VH WLHQH HQ FXHQWD
TXH 4XHU\�7\SH HV XQ FRQFHSWR DO TXH SHUWHQHFHUi OD FRQVXOWD SHUR QR HO FDVR UHFXSHUDGR�
SRU OR TXH VH LGHQWLILFDUi FRPR XQD GLVFUHSDQFLD TXH VROXFLRQDUi OD HVWUDWHJLD GH DGDSWDFLyQ�
(VWD LGHD WDPELpQ VH SXHGH XWLOL]DU SDUD GHILQLU XQD HVWUDWHJLD GH DGDSWDFLyQ SRU GHIHFWR TXH
VH DSOLFDUi VyOR FXDQGR QR KD\D RWUD PiV HVSHFtILFD �HV GHFLU� DVRFLDGD D XQ FRQFHSWR WLSR GH
SUREOHPD PiV HVSHFtILFR��

(Q HO HMHPSOR� HQ YH] GH GHILQLU ORV WLSRV GH SUREOHPDV HVSHFtILFRV FRPR %�1RW�,Q%R[�
VH SXHGH GHILQLU FRPR XQ ~QLFR WLSR GH SUREOHPD JHQpULFR HO FRQFHSWR 4XHU\�7\SH GH
&%52QWR \ OD HVWUDWHJLD GH DGDSWDFLyQ �~QLFD� LQFOX\H YDULDV WUDQVIRUPDFLRQHV TXH VHUiQ
DSOLFDEOHV HQ IXQFLyQ GH VXV UHTXLVLWRV�
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/D VXEWDUHD 6HOHFWB'LVFUHSDQF\B7DVN �LQVWDQFLD LILQGBDGDSWDWLRQBDFWLRQVBWDVN� HV OD
VHJXQGD VXEWDUHD TXH JHQHUD HO PpWRGR GH PRGLILFDFLyQ GH OD VROXFLyQ� /D WDUHD VH HQFDUJDUi
GH REWHQHU TXp SDUWHV GH OD VROXFLyQ GHO FDVR QR VRQ DGHFXDGDV UHVSHFWR D OD FRQVXOWD GDGD \
GHEHQ VHU DGDSWDGDV� DVt FRPR ORV SDVRV GH WUDQVIRUPDFLyQ TXH VH OOHYDUiQ D FDER VREUH HVWRV
HOHPHQWRV� 3DUD UHVROYHU OD SULPHUD SDUWH GH HVWD WDUHD� HV GHFLU� SDUD LGHQWLILFDU ORV HOHPHQWRV
D WUDQVIRUPDU� H[LVWHQ GLVWLQWDV DOWHUQDWLYDV TXH SXHGHQ HVWDU GHWHUPLQDGDV SRU ODV GLIHUHQFLDV
HQWUH ODV GHVFULSFLRQHV GH ORV FDVRV FRQVXOWD \ UHFXSHUDGR�

&RPR GHVFULELPRV HQ HO &DStWXOR �� VL H[LVWH XQD UHSUHVHQWDFLyQ H[SOtFLWD GH ODV GHSHQ�

GHQFLDV HQWUH ODV FRPSRQHQWHV GH OD GHVFULSFLyQ \ GH OD VROXFLyQ GH XQ FDVR −R GLUHFWDPHQWH

OD VROXFLyQ \ OD GHVFULSFLyQ FRPSDUWHQ HOHPHQWRV− HVWDV GLIHUHQFLDV SHUPLWHQ REWHQHU ODV
SDUWHV GH OD VROXFLyQ GHO FDVR UHFXSHUDGR TXH KD\ TXH WUDQVIRUPDU� 2WUD DOWHUQDWLYD SDUD
LGHQWLILFDU ODV SDUWHV D DGDSWDU� TXH UHVXOWD DGHFXDGD HQ XQ PpWRGR GH DGDSWDFLyQ LQWHUDFWLYR�
FRQVLVWH HQ GHOHJDU HVWD WDUHD DO XVXDULR ILQDO R DO GLVHxDGRU� TXH SXHGH D\XGDU D VHOHFFLRQDU
�DO PHQRV LQLFLDOPHQWH� ORV HOHPHQWRV TXH VHUiQ REMHWR GH DOJXQD WUDQVIRUPDFLyQ� (O GLVHxD�
GRU SXHGH LQFOXLU OLVWDV GH FRPSUREDFLyQ GH HOHPHQWRV SUHGHILQLGDV R GHOHJDU OD WDUHD WRWDO�
PHQWH DO XVXDULR ILQDO� (Q WRGRV ORV FDVRV� ODV GHSHQGHQFLDV HQWUH ORV HOHPHQWRV GH ORV FDVRV
D\XGDQ D LGHQWLILFDU RWURV HOHPHQWRV D WUDQVIRUPDU VXSXHVWR TXH KHPRV WUDQVIRUPDGR DOJXQR
GHO TXH GHSHQGH�

(Q &%52QWR ODV GHSHQGHQFLDV HQWUH HOHPHQWRV VH UHSUHVHQWDQ D WUDYpV GH OD UHODFLyQ GH�
SHQGVBRQ� R FXDOTXLHU UHODFLyQ GHO GRPLQLR FODVLILFDGD EDMR OD PLVPD� TXH SHUPLWH HVSHFLILFDU
H[SOtFLWDPHQWH OD GHSHQGHQFLD HQWUH GRV HOHPHQWRV� 6L (� GHSHQGVBRQ (�� HQWRQFHV ODV PRGL�
ILFDFLRQHV HQ (� VXSRQHQ PRGLILFDFLRQHV HQ (�� (Q FRQFUHWR� VL (� \ (� VRQ FRPSRQHQWHV GH
OD VROXFLyQ \ (� HV DGDSWDGR HQWRQFHV (� WDPELpQ GHEH VHU DGDSWDGR� (VWDV GHSHQGHQFLDV VH
XWLOL]DQ GXUDQWH OD IDVH GH REWHQFLyQ GH ODV SDUWHV GH OD VROXFLyQ GHO FDVR UHFXSHUDGR TXH KD\
TXH DGDSWDU� XQ HMHPSOR GH OD FXiO VH PXHVWUD HQ OD )LJXUD ����� 6H SXHGH REVHUYDU TXH ODV
GHSHQGHQFLDV GH HVWH WLSR VRQ GH GLVWLQWD QDWXUDOH]D \ QR VH FRUUHVSRQGHQ FRQ ODV GHSHQGHQ�
FLDV H[WUDtGDV GH OD EDVH GH FDVRV GXUDQWH OD DSOLFDFLyQ GHO $)&� /DV GHSHQGHQFLDV GH DGDSWD�
FLyQ VH UHSUHVHQWDQ H[SOtFLWDPHQWH FRPR SDUWH GHO PRGHOR GHO GRPLQLR XWLOL]DQGR HO PHFD�
QLVPR GH LQWHJUDFLyQ SRU FODVLILFDFLyQ HQ OD MHUDUTXtD GH UHODFLRQHV�

(O PHFDQLVPR TXH SURSDJD ODV GHSHQGHQFLDV HV FRP~Q D ORV GLVWLQWRV PpWRGRV GH LGHQWL�
ILFDFLyQ GH ORV HOHPHQWRV D DGDSWDU� TXH VyOR YDUtDQ HQ HO PRGR GH REWHQHU OD OLVWD LQLFLDO GH
HOHPHQWRV D PRGLILFDU�

• LXVHUBILQGBDGDSWDWLRQBDFWLRQVB0HWKRG� VH EDVD HQ OD LQWHUDFFLyQ FRQ HO XVXDULR
ILQDO� (VWH PpWRGR HV DGHFXDGR HQ VLVWHPDV FRQ XQD PD\RU LQWHUYHQFLyQ GHO XVXDULR�

GHSHQVBRQ

GHSHQVBRQ

�

�

(OHPHQWRV D DGDSWDU� �D E F G�
OLVWD LQLFLDO� �D E�
3URSDJDFLyQ GH GHSHQGHQFLDV�
�D E F� ��! �D E F G�

GHSHQVBRQ

FDVHBVRO

Figura 5-19. Dependencias entre elementos 
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• LIL[BDGDSWDWLRQBLWHPVB0HWKRG� VH EDVD HQ OD UHFXSHUDFLyQ GH ODV KRMDV GH XQD FD�
GHQD GH UHODFLRQHV TXH VH ILMD HQ OD IDVH GH GLVHxR GHO VLVWHPD� (V GHFLU� HO PpWRGR
LQFOX\H FRPR UHTXLVLWR GH GLVHxR OD HVSHFLILFDFLyQ GH XQD OLVWD GH FRPSUREDFLyQ TXH
GHWHUPLQD ORV HOHPHQWRV D DGDSWDU� (VWH PpWRGR HV DGHFXDGR VL ORV FDQGLGDWRV D VHU
DGDSWDGRV VLHPSUH RFXSDQ OD PLVPD SRVLFLyQ HQ OD HVWUXFWXUD GH UHSUHVHQWDFLyQ� (O
PpWRGR SHUPLWH RWUR UHTXLVLWR GH GLVHxR �DWULEXWR ILOWHU� TXH KDFH UHIHUHQFLD D XQD
IXQFLyQ TXH RUGHQD OD OLVWD GH HOHPHQWRV REWHQLGRV�

• $GHPiV HO PpWRGR SHUPLWH HVSHFLILFDU FRPR UHTXLVLWR SDUDPpWULFR XQD OLVWD GH HOH�
PHQWRV FRQFUHWRV �TXH GHEH VHU FRPSDWLEOH FRQ OD FDGHQD DQWHULRU� \ TXH HV DGHFXD�
GD SDUD TXH HO XVXDULR ILQDO LQGLTXH H[DFWDPHQWH TXp HOHPHQWRV TXLHUH WUDQVIRUPDU�

• LV\VWHPBILQGBDGDSWDWLRQBDFWLRQVBPHWKRG� XWLOL]D ODV GLIHUHQFLDV HQWUH ORV YDORUHV
GH ORV DWULEXWRV GH ODV GHVFULSFLRQHV GHO FDVR \ OD FRQVXOWD� \ OD UHSUHVHQWDFLyQ H[SOt�
FLWD GH FyPR ORV HOHPHQWRV GH OD VROXFLyQ VH YHQ DIHFWDGRV SRU HVWDV GLIHUHQFLDV� (V�
WR VH FRUUHVSRQGH FRQ GHSHQGHQFLDV �(� GHSHQGVBRQ (�� GRQGH (� SHUWHQHFH D OD
GHVFULSFLyQ \ (� D OD VROXFLyQ� (O PpWRGR LQFOX\H FRPR UHTXLVLWR GH FRQRFLPLHQWR HO
XVR GH OD UHODFLyQ GHSHQGVBRQ GH &%52QWR� ELHQ GLUHFWDPHQWH� ELHQ D WUDYpV GH OD
FODVLILFDFLyQ�

(VWRV PpWRGRV VH UHODFLRQDQ FRQ ORV PHFDQLVPRV GHVFULWRV HQ HO &DStWXOR � SDUD LGHQWLIL�
FDU TXp SDUWHV GH OD VROXFLyQ GHEHQ VHU PRGLILFDGDV� (Q SDUWLFXODU� HO PpWRGR LV\V�
WHPBILQGBDGDSWDEOHBDFWLRQVBPHWKRG VH UHODFLRQD FRQ OD DSUR[LPDFLyQ GHVFULWD HQ >.RORG�
QHU��@ TXH VH EDVD HQ ODV GLIHUHQFLDV HQWUH ODV GHVFULSFLRQHV HQWUH OD FRQVXOWD \ HO FDVR UHFX�
SHUDGR MXQWR FRQ OD UHSUHVHQWDFLyQ H[SOtFLWD GH FRQH[LRQHV HQWUH ORV HOHPHQWRV GH OD VROXFLyQ
\ GH OD GHVFULSFLyQ TXH VHDQ GHSHQGLHQWHV� $GHPiV� WDPELpQ HV DGHFXDGR FXDQGR OD GHVFULS�
FLyQ \ OD VROXFLyQ FRPSDUWHQ HOHPHQWRV� FRQVLGHUiQGRVH XQD IRUPD GH GHSHQGHQFLD WULYLDO� (O
RWUR PHFDQLVPR GHVFULWR HQ >.RORGQHU��@ VH EDVD HQ XWLOL]DU OLVWDV GH FRPSUREDFLyQ SURSRU�
FLRQDGDV SRU HO XVXDULR� OR TXH VH FRUUHVSRQGH FRQ HO PpWRGR
LIL[BDGDSWDEOHBLWHPVB0HWKRG GRQGH OD OLVWD GH FRPSUREDFLyQ OD SURSRUFLRQD HO GLVHxDGRU
R HO PpWRGR LXVHUBILQGBDGDSWDEOHBDFWLRQVB0HWKRG VL HV HO XVXDULR ILQDO HO HQFDUJDGR GH
LGHQWLILFDU ORV HOHPHQWRV VXVFHSWLEOHV GH DGDSWDFLyQ�

&DGD XQR GH ORV PpWRGRV DQWHULRUHV JHQHUDUi XQD OLVWD GH DFFLRQHV �LQVWDQFLDV GHO FRQFHS�
WR 7UDQVIRUPDWLRQB$FWLRQ�� FDGD XQD GH ODV FXDOHV KDFH UHIHUHQFLD DO HOHPHQWR TXH HVWDUi
LQYROXFUDGR �DWULEXWR LWHP�� \ OD WUDQVIRUPDFLyQ TXH VH OOHYDUi D FDER VREUH pO �DWULEXWR
WUDQVIRUPDWLRQ�VSHF FX\R UHOOHQR HV XQD LQVWDQFLD GHO FRQFHSWR 7UDQVIRUPDWLRQ�� 3DUD
GHWHUPLQDU TXp SDVR GH WUDQVIRUPDFLyQ FRQFUHWR VH OOHYDUi D FDER VREUH FDGD HOHPHQWR VH
XWLOL]DQ ODV SDXWDV GH DSOLFDELOLGDG GH ODV WUDQVIRUPDFLRQHV LQYROXFUDGDV HQ OD HVWUDWHJLD GH
DGDSWDFLyQ XWLOL]DGD� (V GHFLU� HQ SULPHU OXJDU VH LGHQWLILFD XQD OLVWD GH HOHPHQWRV D WUDQVIRU�
PDU \ VREUH FDGD XQR VH DSOLFDUi DTXHOOD WUDQVIRUPDFLyQ GH OD HVWUDWHJLD GH DGDSWDFLyQ FX\DV
FDUDFWHUtVWLFDV GH DSOLFDELOLGDG VRQ VDWLVIHFKDV SRU HO HOHPHQWR HQ FXHVWLyQ� 6L HO HOHPHQWR QR
VDWLVIDFH QLQJXQD GH ODV FDUDFWHUtVWLFDV GH DSOLFDELOLGDG HVSHFLILFDGDV SRU OD HVWUDWHJLD VH DSOL�
FDUi HO RSHUDGRU TXH VH KD\D DSOLFDGR DO LQGLYLGXR GHO TXH GHSHQGH� R DOJXQR GH ORV RSHUDGR�
UHV GH OD HVWUDWHJLD SDUD ORV TXH QR VH LQFOX\DQ XQD GHVFULSFLyQ GH DSOLFDELOLGDG�

(O PpWRGR LV\VWHPBILQGBDGDSWDEOHBDFWLRQVBPHWKRG VH SXHGH FRQILJXUDU GH IRUPD TXH
VL YDULDV WUDQVIRUPDFLRQHV VRQ DSOLFDEOHV VREUH HO PLVPR HOHPHQWR� SXHGD VHOHFFLRQDU XQD GH
HOODV DOHDWRULDPHQWH� R VHJ~Q HO SHVR DVRFLDGR D OD WUDQVIRUPDFLyQ �TXH VH SXHGH ILMDU HQ FDGD
WUDQVIRUPDFLyQ� HQ HO DWULEXWR ZHLJKW� R DSUHQGHUVH HQ ODV GLVWLQWDV LQWHUDFFLRQHV FRQ HO XVXD�
ULR�� R SDUD TXH VHD HO XVXDULR ILQDO HO HQFDUJDGR GH HOHJLUOD �\ SHVDU OD WUDQVIRUPDFLyQ HOHJL�
GD�� 3DUD HOOR HQ HO LQGLYLGXR TXH UHSUHVHQWD ORV UHTXLVLWRV GH GLVHxR GHO PpWRGR VH LQFOX\H XQ
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DWULEXWR VHOHFWBWUDQVIRUPDWLRQBE\ FX\R UHOOHQR HV XQD GH ODV LQVWDQFLDV GHO FRQFHSWR 6H�
OHFWB7UDQVIRUPDWLRQ� UDQGRP� XVHU R XVH�ZHLJKW�
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&DGD HVWUDWHJLD GH DGDSWDFLyQ GHWHUPLQD XQD OLVWD GH WUDQVIRUPDFLRQHV D DSOLFDU VREUH XQ
FDVR UHFXSHUDGR� $GHPiV� FDGD WUDQVIRUPDFLyQ SXHGH KDFHU UHIHUHQFLD D FLHUWDV FRQGLFLRQHV
GH DSOLFDELOLGDG \ D OD HVWUDWHJLD GH E~VTXHGD GH OD LQIRUPDFLyQ LQYROXFUDGD HQ OD WUDQVIRUPD�
FLyQ� &RPR KHPRV YLVWR� EDViQGRQRV HQ OD HVWUDWHJLD GH DGDSWDFLyQ� OD VXEWDUHD
LILQGBDGDSWDWLRQBDFWLRQVBWDVN LGHQWLILFD XQD OLVWD GH DFFLRQHV GH WUDQVIRUPDFLyQ TXH VH
OOHYDUiQ D FDER VREUH OD VROXFLyQ GHO FDVR� DVt FRPR ORV HOHPHQWRV LQYROXFUDGRV HQ HVWDV
WUDQVIRUPDFLRQHV�

(O PpWRGR LPRGLI\BVROXWLRQBPHWKRG �DVRFLDGR D OD WDUHD LPRGLI\BVROXWLRQBWDVN� UH�
VXHOYH GH IRUPD FtFOLFD OD VXEWDUHD DSSO\BWUDQVIRUPDWLRQBWDVN D WUDYpV GHO PpWRGR DS�
SO\BWUDQVIRUPDWLRQBPHWKRG� HQFDUJDGR GH DSOLFDU XQD D XQD ODV WUDQVIRUPDFLRQHV GH OD OLVWD
GH DFFLRQHV �WUDQVIRUPDFLyQ�HOHPHQWR� TXH UHFLEH FRPR UHTXLVLWR GH VHFXHQFLD� &DGD WUDQV�
IRUPDFLyQ HV XQD LQVWDQFLD GHO FRQFHSWR 7UDQVIRUPDWLRQ TXH DGHPiV GH OD DFFLyQ D UHDOL]DU
LQGLFD FyPR OOHYDUOD D FDER� SRU HMHPSOR� FyPR HQFRQWUDU ORV VXVWLWXWRV�

2EVHUYDPRV TXH OD OLVWD LQFOX\H ~QLFDPHQWH D ORV RSHUDGRUHV GH VXVWLWXFLyQ \ ERUUDGR�
TXH LQYROXFUDQ HOHPHQWRV GH OD VROXFLyQ GHO FDVR D DGDSWDU� \ QR DO GH LQVHUFLyQ TXH QXQFD
LQYROXFUDUi D XQ HOHPHQWR H[LVWHQWH GHO FDVR� 3RU HVWD UD]yQ� HO PpWRGR LPRGL�
I\BVROXWLRQBPHWKRG GHVSXpV GH SURFHVDU OD OLVWD GH HOHPHQWRV� DSOLFDUi ORV RSHUDGRUHV GH
LQVHUFLyQ GH HOHPHQWRV HVSHFLILFDGRV HQ OD HVWUDWHJLD GH DGDSWDFLyQ�

3DUD DSOLFDU HO RSHUDGRU GH LQVHUFLyQ� OD HVWUDWHJLD GH DGDSWDFLyQ SXHGH LQFOXLU XQD UHIH�
UHQFLD DO LQGLYLGXR FRQFUHWR TXH VH LQVHUWD� \ HO FDPLQR GH UHODFLRQHV TXH FRQHFWDUi HO LQGLYL�
GXR FDVR FRQ HO QXHYR LQGLYLGXR� R XQD UHIHUHQFLD D ORV PHFDQLVPRV GH E~VTXHGD TXH UHFX�
SHUDQ HO HOHPHQWR D DxDGLU�

3DUD DSOLFDU HO RSHUDGRU GH ERUUDGR QR VH QHFHVLWD HVSHFLILFDU FRQRFLPLHQWR DGLFLRQDO \D
TXH HO UHVXOWDGR GH DSOLFDUOR HV OD VXSUHVLyQ GH XQ LQGLYLGXR HQ WRGDV VXV DSDULFLRQHV HQ HO
FDVR� 'HVFULELPRV D FRQWLQXDFLyQ HO RSHUDGRU GH VXVWLWXFLyQ�

Operador de sustitución de elementos 

3DUD DSOLFDU HO RSHUDGRU GH VXVWLWXFLyQ HO PpWRGR DSSO\BWUDQVIRUPDWLRQBPHWKRG QHFHVLWD
FLHUWR FRQRFLPLHQWR DGLFLRQDO� SRU HMHPSOR� OD HVSHFLILFDFLyQ GHO OXJDU HQ HO TXH OOHYDU D FDER
OD E~VTXHGD R FyPR YDORUDU VL XQ VXVWLWXWR HV R QR DGHFXDGR�

'HO PLVPR PRGR TXH XQD HVWUDWHJLD GH E~VTXHGD SDUD LQVHUFLyQ GH HOHPHQWRV� XQD HVWUD�
WHJLD GH E~VTXHGD SDUD OD VXVWLWXFLyQ GH HOHPHQWRV SXHGH XVDU XQD GHVFULSFLyQ HQ WpUPLQRV
GH ODV RSHUDFLRQHV SULPLWLYDV GH DFFHVR D OD EDVH GH FRQRFLPLHQWR TXH VRQ QHFHVDULDV SDUD
HQFRQWUDU YDORUHV HQ OD PHPRULD� \ GHO LQGLYLGXR D SDUWLU GHO FXDO VH DSOLFD OD HVWUDWHJLD GH
E~VTXHGD� HO FDVR DFWXDO �FXUUHQW�FDVH�� HO LQGLYLGXR FRQVXOWD �FXUUHQW�TXHU\� R XQ LQGLYL�
GXR FXDOTXLHUD GHO GRPLQLR�

$GLFLRQDOPHQWH� XQD HVWUDWHJLD GH E~VTXHGD SDUD OD VXVWLWXFLyQ GH HOHPHQWRV SXHGH KDFHU
UHIHUHQFLD D DOJXQR GH ORV PpWRGRV GH E~VTXHGD �LQVWDQFLDV GH 6HDUFKB6XEVWLWXWHVB0HWKRG�
TXH VRQ LQGLYLGXRV TXH UHSUHVHQWDQ D ORV PLVPRV PpWRGRV TXH GHVFULELPRV SDUD OD UHFXSHUD�
FLyQ GH FDVRV� HOLPLQDQGR ODV VXEWDUHDV LQQHFHVDULDV \ DMXVWDQGR ORV UHTXLVLWRV TXH SXHGHQ
YDULDU OLJHUDPHQWH DO XVDUVH ORV PpWRGRV HQ RWUR FRQWH[WR� (VWH PpWRGR VHUi HQ FDGD SDVR HO
HQFDUJDGR GH EXVFDU HO VXVWLWXWR DGHFXDGR SDUD XQ HOHPHQWR TXH VDWLVIDJD ORV UHTXLVLWRV GH
DSOLFDELOLGDG GH OD HVWUDWHJLD� 6L VH XWLOL]D XQ PpWRGR� HO GLVHxDGRU GHEH FRQILJXUDUOR DGHFXD�
GDPHQWH LJXDO TXH KDUtD HQ OD UHFXSHUDFLyQ GH FDVRV� 6H XWLOL]DQ LQGLYLGXRV GLVWLQWRV TXH SXH�
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GHQ FRQILJXUDUVH GH IRUPD LQGHSHQGLHQWH� 3RU HMHPSOR� SDUD HO PpWRGR GH UHFXSHUDFLyQ SRU
FyPSXWR GH VLPLOLWXG R SRU FULWHULRV GH UHOHYDQFLD� HO GLVHxDGRU GHEH LQFOXLU ODV PHGLGDV GH
VLPLOLWXG QXPpULFDV R ORV FULWHULRV GH UHOHYDQFLD DGHFXDGRV SDUD EXVFDU HQ HO PRGHOR GHO GR�
PLQLR XQ VXVWLWXWR SDUD XQ FLHUWR HOHPHQWR�

8QD HVWUDWHJLD GH DGDSWDFLyQ SXHGH KDFHU UHIHUHQFLD D YDULDV HVWUDWHJLDV GH E~VTXHGD TXH
VH SHVDQ FRQYHQLHQWHPHQWH� 3DUD EXVFDU VXVWLWXWRV SULPHUR VH XVDUiQ ODV HVWUDWHJLDV HQ RUGHQ
GDGR SRU ORV SHVRV �GHFUHFLHQWH� KDVWD TXH DOJXQD GH HOODV HQFXHQWUH XQ VXVWLWXWR�

(VWH WLSR GH HVWUDWHJLDV GH E~VTXHGD HVWiQ UHODFLRQDGDV FRQ DOJXQD GH ODV TXH GHVFULELPRV
HQ HO &DStWXOR �� 3RU HMHPSOR� HO XVR GHO PpWRGR GH E~VTXHGD GH VXVWLWXWRV SRU UHFRQRFL�
PLHQWR GH LQVWDQFLDV FRQILJXUDGR DGHFXDGDPHQWH VH FRUUHVSRQGH SRU XQ ODGR FRQ OD UHLQVWDQ�
FLDFLyQ HPSOHDGD HQ HO VLVWHPD &+() >+DPPRQG��@ TXH VXVWLWX\H XQ HOHPHQWR SRU RWUR
XWLOL]DQGR ORV SDSHOHV TXH MXHJD HO HOHPHQWR� TXH VH GHWHUPLQDQ HQ IXQFLyQ GH OD FODVLILFDFLyQ
HQ OD MHUDUTXtD GHO HOHPHQWR TXH TXLHUR VXVWLWXLU� 8Q HOHPHQWR HV VXVWLWXLGR SRU RWUR HOHPHQ�
WR ´KHUPDQRµ� HV GHFLU� FODVLILFDGR GH OD PLVPD IRUPD HQ OD MHUDUTXtD� $GHPiV� WDPELpQ VH
FRUUHVSRQGH FRQ OD E~VTXHGD ORFDO TXH FRQVLVWH HQ EXVFDU HQ XQD MHUDUTXtD GH DEVWUDFFLyQ XQ
HOHPHQWR FHUFDQR DO TXH TXLHUR VXVWLWXLU� 'LIHUHQWHV VLVWHPDV GH &%5 KDQ XWLOL]DGR E~VTXHGD
ORFDO FRQ GLIHUHQWHV JXtDV SDUD OD QDYHJDFLyQ SRU OD WD[RQRPtD R SDUD LQGLFDU KDVWD GyQGH
OOHJDU� OR TXH VH FRUUHVSRQGH FRQ OD FRQILJXUDFLyQ GHO RSHUDGRU *72 �FRPR VH H[SOLFy HQ HO
$SDUWDGR �����

/D HVSHFLILFDFLyQ GH XQD HVWUDWHJLD GH E~VTXHGD SDUD OD VXVWLWXFLyQ GH HOHPHQWRV HQ WpU�
PLQRV GH ODV RSHUDFLRQHV SULPLWLYDV GH DFFHVR D OD EDVH GH FRQRFLPLHQWR VH UHODFLRQD FRQ OD
E~VTXHGD HVSHFLDOL]DGD� XWLOL]DGD SRU HMHPSOR HQ HO VLVWHPD 6:$/( >.DVV��@� HQ OD TXH VH GDQ
LQVWUXFFLRQHV VREUH FyPR EXVFDU HQ XQD MHUDUTXtD GH DEVWUDFFLyQ HO HOHPHQWR VXVWLWXWR TXH VH
QHFHVLWD XVDQGR KHXUtVWLFDV GH E~VTXHGD HVSHFLDOL]DGD TXH VHxDODQ ODV ]RQDV GH OD MHUDUTXtD
GRQGH HV SUREDEOH TXH VH SXHGD HQFRQWUDU OR TXH VH EXVFD�

4.2 Método de adaptación basado en sustituciones 
(O PpWRGR GH DGDSWDFLyQ EDVDGR HQ VXVWLWXFLRQHV −UHSUHVHQWDGR SRU HO LQGLYLGXR FDQyQLFR
L$GDSWBE\B6XEVWLWXWLRQB0HWKRG− VH EDVD HQ DGDSWDU OD VROXFLyQ GHO FDVR UHFXSHUDGR UHDOL�
]DQGR VXVWLWXFLRQHV JHQpULFDV JXLDGDV SRU HO FRQRFLPLHQWR GHO GRPLQLR� 'HVFRPSRQH OD
WDUHD GH PRGLILFDFLyQ GH OD VROXFLyQ HQ ODV WUHV VXEWDUHDV TXH KHPRV GHVFULWR SDUD HO PpWRGR
GH DGDSWDFLyQ EDVDGR HQ HVWUDWHJLDV GH DGDSWDFLyQ HVSHFtILFDV� EXVFDU XQD HVWUDWHJLD GH DGDS�
WDFLyQ DGHFXDGD SDUD OD VLWXDFLyQ� XWLOL]DU OD HVWUDWHJLD DQWHULRU SDUD LGHQWLILFDU XQD OLVWD GH
DFFLRQHV GH WUDQVIRUPDFLyQ TXH VH OOHYDUiQ D FDER VREUH OD VROXFLyQ GHO FDVR \ DSOLFDUODV SDUD
UHVROYHU ODV GLVFUHSDQFLDV�

/D ~QLFD GLIHUHQFLD VH UHILHUH D OD SULPHUD VXEWDUHD 6HOHFWB6WUDWHJ\B7DVN TXH VH UHSUH�

VHQWD D WUDYpV GH OD LQVWDQFLD LVXEVWLWXWLRQBVWUDWHJ\BWDVN −OLJDGD DO PpWRGR LVXEVWLWX�
WLRQBVWUDWHJ\BPHWKRG− FX\R REMHWLYR HV UHFXSHUDU XQD HVWUDWHJLD JHQpULFD GH VXVWLWXFLyQ GH
HOHPHQWRV TXH HVWi SUHGHILQLGD� HQ YH] GH XQD HVWUDWHJLD HVSHFtILFD GHILQLGD GXUDQWH OD IDVH GH
GLVHxR GHO VLVWHPD FRPR HQ HO PpWRGR DQWHULRU�

�WHOOP ��DERXW 6XEVWLWXWLRQ�6WUDWHJ\ $GDSWDWLRQB6WUDWHJ\ �WUDQVIRUPDWLRQ�VSHF VXEVW���

�WHOO ��DERXW VXEVW 7UDQVIRUPDWLRQ �RSHUDWRU VXEVWLWXWH� �DSSOLFDELOLW\ ¶7KLQJ�

�VHDUFK�VWUDWHJ\ JVH���

�WHOO ��DERXW JVH 0HWKRG�6HDUFK�6WUDWHJ\

�VHDUFK�PHWKRG L6HDUFKB,QVWDQFHB&ODVVLILFDWLRQB0HWKRG���
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(VWD HVWUDWHJLD GH E~VTXHGD JHQpULFD OOHYD D FDER XQ WLSR GH E~VTXHGD ORFDO GH VXVWLWXWRV
\D TXH KDFH UHIHUHQFLD D XQ PpWRGR GH E~VTXHGD TXH VH FRUUHVSRQGH FRQ HO PpWRGR GH UHFX�
SHUDFLyQ GH FDVRV SRU UHFRQRFLPLHQWR GH LQVWDQFLDV� 'H HVWD IRUPD� VH EXVFDUiQ VXVWLWXWRV
TXH HVWpQ FODVLILFDGRV FHUFD GHO LQGLYLGXR TXH YDPRV D VXVWLWXLU� 'H WRGDV IRUPDV� ORV UHTXLVL�
WRV GH HQWUDGD� HQ SDUWLFXODU ORV UHTXLVLWRV GH GLVHxR� GHO PpWRGR LVXEVWLWX�
WLRQBVWUDWHJ\BPHWKRG SHUPLWHQ PRGLILFDU OD HVWUDWHJLD GH E~VTXHGD JHQpULFD� HQ FRQFUHWR
ODV FRQGLFLRQHV GH DSOLFDELOLGDG \ HO PRGR GH EXVFDU VXVWLWXWRV� PHGLDQWH FXDOTXLHU LQVWDQFLD
GHO FRQFHSWR 6HDUFK�6WUDWHJ\ WDQWR XQD LQVWDQFLD GH 6LPSOH�6HDUFK�6WUDWHJ\ SDUD GHIL�
QLU OD E~VTXHGD GH VXVWLWXWRV HQ WpUPLQRV GH RSHUDFLRQHV SULPLWLYDV GH DFFHVR D PHPRULD� R
GH 0HWKRG�6HDUFK�6WUDWHJ\ SDUD XVDU XQ PpWRGR GH E~VTXHGD�

/DV GRV VXEWDUHDV DGLFLRQDOHV GHULYDGDV GH OD DSOLFDFLyQ GHO PpWRGR GH DGDSWDFLyQ EDVDGR
HQ VXVWLWXFLRQHV VRQ FRPXQHV DO PpWRGR GH DGDSWDFLyQ EDVDGR HQ HVWUDWHJLDV HVSHFtILFDV� \D
TXH� XWLOL]DQGR OD HVWUDWHJLD FRQFUHWD �HQ HVWH FDVR OD HVWUDWHJLD GH VXVWLWXFLyQ JHQpULFD�� OD
WDUHD 6HOHFWB'LVFUHSDQF\B7DVN �LQVWDQFLD LILQGBDGDSWDWLRQBDFWLRQVBWDVN� LGHQWLILFD OD
OLVWD GH DFFLRQHV GH WUDQVIRUPDFLyQ TXH VH OOHYDUiQ D FDER VREUH OD VROXFLyQ GHO FDVR \ ORV
HOHPHQWRV LQYROXFUDGRV HQ HVWDV WUDQVIRUPDFLRQHV� \ OD VXEWDUHD 0RGLI\B6ROXWLRQB7DVN �D
WUDYpV GH VX LQVWDQFLD LPRGLI\BVROXWLRQBWDVN� VH HQFDUJD GH UHVROYHU OD OLVWD GH GLVFUHSDQ�
FLDV DSOLFDQGR ODV WUDQVIRUPDFLRQHV LQGLFDGDV SRU OD HVWUDWHJLD GH DGDSWDFLyQ �HQ HVWH PpWRGR
VHUiQ ~QLFDPHQWH VXVWLWXFLRQHV��

4.2.1 Requisitos del método 
(O PpWRGR L$GDSWBE\B6XEVWLWXWLRQB0HWKRG QR LQFOX\H UHTXLVLWRV GH DSOLFDELOLGDG DGLFLRQD�
OHV� \D TXH OD HVWUDWHJLD JHQpULFD GH VXVWLWXFLyQ HVWi SUHGHILQLGD HQ &%52QWR� &RPR UHTXLVLWR
GH DSOLFDELOLGDG FRPSDUWH HO LQGLYLGXR L5HXVHB$SSOLFDWLRQ FRQ HO PpWRGR GH DGDSWDFLyQ GH
FDVRV TXH UHSUHVHQWD OD H[LVWHQFLD GH VROXFLyQ HQ ORV FDVRV�

5HVSHFWR D ORV UHTXLVLWRV GH HQWUDGD� QR VH HVSHFLILFDQ UHTXLVLWRV GH FRQRFLPLHQWR� QL GH
GLVHxR� QL SDUDPpWULFRV� /RV UHTXLVLWRV GH VHFXHQFLD VH GHILQHQ PHGLDQWH HO LQGLYLGXR L$�
GDSWB6ROXWLRQB6HTXHQFH TXH HVSHFLILFD OD H[LVWHQFLD GHO DWULEXWR FDVHWR$GDSW� FX\R UHOOHQR
HV XQ LQGLYLGXR �LQVWDQFLD GH &DVHBZLWKB6ROXWLRQ� TXH LQFOX\H OD GHVFULSFLyQ GH OD FRQVXOWD
\ OD VROXFLyQ GHO FDVR UHFXSHUDGR� \ HO DWULEXWR FDVH/LVW FRQ OD OLVWD GH FDVRV UHFXSHUDGRV�

5. Revisión  
8QD YH] TXH OD VROXFLyQ KD VLGR DGDSWDGD� OD WDUHD GH UHYLVLyQ VH HQFDUJD GH HYDOXDU VX DGH�
FXDFLyQ D OD VLWXDFLyQ DFWXDO� 'HSHQGLHQGR GHO WLSR GH DGDSWDFLyQ� PXFKDV DSUR[LPDFLRQHV
FRQVLGHUDQ OD UHYLVLyQ FRPR XQD VXEWDUHD GH OD DGDSWDFLyQ� HQ YH] GH FyPR XQD WDUHD HQ Vt
PLVPD� $XQTXH HQ QXHVWUR HVTXHPD H[LVWH XQ SURFHVR GH UHYLVLyQ ORFDO TXH IRUPD SDUWH GH OD
DGDSWDFLyQ �VXEWDUHD LWUDQVIRUPDWLRQBORFDOBUHYLVLyQBWDVN TXH VH HQFDUJD GH YDOLGDU R
UHFKD]DU FDGD XQR GH ORV SDVRV GH WUDQVIRUPDFLyQ GH OD VROXFLyQ�� OD WDUHD GH UHYLVLyQ TXH
DKRUD QRV RFXSD VH UHILHUH D XQD UHYLVLyQ JOREDO GHO UHVXOWDGR REWHQLGR�

8QD GH ODV RSFLRQHV RIUHFLGDV HQ &%52QWR� OOHYDGD D FDER HQ OD PD\RUtD GH ORV VLVWHPDV�
FRQVLVWH HQ GHOHJDU OD WDUHD GH UHYLVLyQ HQ HO XVXDULR GHO VLVWHPD� TXH YDOLGD OD VROXFLyQ JHQH�
UDGD SRU HO PLVPR� 6L DGHPiV GHO PpWRGR GH UHYLVLyQ PDQXDO TXHUHPRV LQFRUSRUDU PpWRGRV
GH UHYLVLyQ DXWRPiWLFD VXUJH OD QHFHVLGDG GH GLVSRQHU GH XQD UHSUHVHQWDFLyQ H[SOtFLWD GH OD
WDUHD TXH UHVXHOYH HO VLVWHPD� SRU HMHPSOR� HQ WpUPLQRV GH ORV REMHWLYRV TXH VDWLVIDFH XQ FDVR
FRUUHFWR� 'DGR XQ FDVR DGDSWDGR� WDPELpQ GHEHPRV VHU FDSDFHV GH YDORUDU TXp REMHWLYRV
VDWLVIDFH \ FRPSDUDUORV FRQ ORV REMHWLYRV GHWHUPLQDGRV SDUD OD FRUUHFFLyQ�
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5HVSHFWR D OD UHSUHVHQWDFLyQ H[SOtFLWD GH OD WDUHD TXH UHVXHOYH XQ FLHUWR VLVWHPD� H[LVWHQ
WUDEDMRV TXH SURSRUFLRQDQ XQ YRFDEXODULR JHQpULFR GH GHVFULSFLyQ GH WDUHDV TXH HV DSOLFDEOH
SDUD XQ UDQJR GH GLVWLQWRV GRPLQLRV GH DSOLFDFLyQ >6HWD HW DO� ��@� $XQTXH QRVRWURV QR KHPRV
XWLOL]DGR HVWD DSUR[LPDFLyQ� Vt KHPRV LQFOXLGR XQ PpWRGR EiVLFR GH UHYLVLyQ DXWRPiWLFD TXH
VH EDVD HQ UHSUHVHQWDU OD WDUHD� D UHVROYHU FRPR XQD FRQGLFLyQ GH FRUUHFFLyQ VREUH ORV FDVRV
DGDSWDGRV� /D FRQGLFLyQ GH FRUUHFFLyQ VH GHILQH FRPR XQD FRQMXQFLyQ GH FRQFHSWRV GHO
GRPLQLR� HVSHFLILFDQGR D TXp FRQFHSWRV GHEH SHUWHQHFHU XQ FDVR DGDSWDGR FRUUHFWR� (O Pp�
WRGR GH UHYLVLyQ DXWRPiWLFD FRPSUXHED VL HO FDVR REWHQLGR VDWLVIDFH R QR ORV REMHWLYRV� HV
GHFLU� VL HV XQD LQVWDQFLD GH HVRV FRQFHSWRV� (VWR VH OOHYD D FDER DSURYHFKDQGR HO PHFDQLVPR
GH UHFRQRFLPLHQWR GH LQVWDQFLDV GH /220� $GHPiV OD UHSUHVHQWDFLyQ H[SOtFLWD \ GHFODUDWLYD
GH HVWRV FULWHULRV SHUPLWH H[SOLFDU SRU TXp HO LQGLYLGXR QR SHUWHQHFH D XQ FLHUWR FRQFHSWR�

6H SXHGHQ REVHUYDU QXPHURVDV VLPLOLWXGHV HQWUH HVWH PpWRGR GH UHYLVLyQ \ HO PpWRGR GH
DGDSWDFLyQ EDVDGR HQ HVWUDWHJLDV HVSHFtILFDV GHO GRPLQLR� /D LGHD VXE\DFHQWH HV GDU VRSRUWH D
GRV DSUR[LPDFLRQHV GH GLVHxR GH VLVWHPDV &%5� XQD SULPHUD DSUR[LPDFLyQ HQ OD TXH VH GD
PiV SHVR D OD WDUHD GH DGDSWDFLyQ PLHQWUDV TXH HO SURFHVR GH UHYLVLyQ HV VLPSOH R H[WHUQR DO
VLVWHPD &%5� \ RWUD DSUR[LPDFLyQ HQ OD TXH OD WDUHD GH DGDSWDFLyQ VH UHVXHOYH GH IRUPD VLP�
SOH \ HV OD WDUHD GH UHYLVLyQ OD TXH VH HQFDUJD GH ODV FRPSUREDFLRQHV PiV H[KDXVWLYDV�

&RQ HVWD HVWUXFWXUD GH WDUHDV HQ ORV SURFHVRV GH DGDSWDFLyQ \ UHSDUDFLyQ VH SXHGH RSWDU
SRU YDULRV WLSRV GH VLVWHPDV &%5� 3RU XQ ODGR VLVWHPDV HQ ORV TXH ODV WUDQVIRUPDFLRQHV HVSH�
FtILFDV GHO GRPLQLR VH OOHYHQ D FDER HQ OD WDUHD GH DGDSWDFLyQ� HV GHFLU� OD DGDSWDFLyQ HV FRP�
SOHMD� XWLOL]D FRQRFLPLHQWR GHO GRPLQLR HQ IRUPD GH HVWUDWHJLDV GH DGDSWDFLyQ \ DVHJXUD TXH
HO UHVXOWDGR JHQHUDGR HV FRUUHFWR FRQ UHVSHFWR D ORV REMHWLYRV GHO VLVWHPD� HV GHFLU� QXQFD
UHDOL]D XQD WUDQVIRUPDFLyQ TXH YLROH ORV REMHWLYRV GH FRUUHFFLyQ� (Q HVWH FDVR OD HYDOXDFLyQ
�DXWRPiWLFD� VLHPSUH WLHQH p[LWR \ OD UHSDUDFLyQ DXWRPiWLFD GHMD GH WHQHU VHQWLGR� 6yOR VH
LQFOXLUtD XQ PpWRGR GH UHYLVLyQ PDQXDO TXH YDOLGD OD VROXFLyQ GH IRUPD H[WHUQD SDUD YDORUDU
HO QLYHO GH VDWLVIDFFLyQ GHO XVXDULR ILQDO� /D RWUD RSFLyQ VHUtD OD GH GLVHxDU VLVWHPDV &%5 HQ OD
TXH OD WDUHD GH DGDSWDFLyQ VH UHVXHOYH GH IRUPD JHQpULFD� HV GHFLU� VLQ FRQRFLPLHQWR HVSHFtIL�
FR GHO GRPLQLR� 'H HVWD IRUPD� HV HO SURFHVR GH UHYLVLyQ DXWRPiWLFD HO TXH PHGLDQWH ODV HV�
WUDWHJLDV GH UHSDUDFLyQ HVSHFtILFDV GHO GRPLQLR VH HQFDUJD GH JHQHUDU VROXFLRQHV FRUUHFWDV�

/D LGHD TXH MXVWLILFD ORV GRV WLSRV GH HVWUDWHJLDV� HV OD SRVLELOLGDG GH GHVFRPSRQHU ODV
WUDQVIRUPDFLRQHV VREUH HO FDVR UHFXSHUDGR HQ YDULDV HWDSDV� XQD SULPHUD HWDSD �DGDSWDFLyQ�
GH PRGLILFDFLRQHV JXLDGDV SRU OD FRQVXOWD� HV GHFLU� RULHQWDGDV D VDWLVIDFHU ORV UHTXLVLWRV SHGL�
GRV \ RWUD HWDSD �UHYLVLyQ� SDUD UHSDUDU OD VROXFLyQ REWHQLGD� TXH DXQTXH HV FRUUHFWD HQ FXDQ�
WR D ORV UHTXLVLWRV GH OD FRQVXOWD� SXHGH QR VHU FRUUHFWD UHVSHFWR D ORV UHTXLVLWRV GHO SURSLR
GRPLQLR R GH OD DSOLFDFLyQ� (Q HO HMHPSOR GHO VLVWHPD GH PRYLPLHQWR GH EORTXHV� ODV HVWUDWH�
JLDV GH DGDSWDFLyQ LQGLFDQ FyPR PRGLILFDU HO FDVR UHFXSHUDGR SDUD TXH ORV EORTXHV HVWpQ HQ
ORV FRQWHQHGRUHV DGHFXDGRV VHJ~Q VH LQGLFD HQ OD FRQVXOWD� 6LQ HPEDUJR� ODV UHVWULFFLRQHV GHO
GRPLQLR REOLJDQ D FRQVLGHUDU OD FDSDFLGDG GH FDGD FRQWHQHGRU� HV GHFLU� QR VH FRQVLGHUDUi
YiOLGD XQD VROXFLyQ TXH GHELGR D VXV PRYLPLHQWRV VREUHSDVH OD FDSDFLGDG GH XQ FRQWHQHGRU�
'XUDQWH OD WDUHD GH UHYLVLyQ� VH HYDO~D HVWH SRVLEOH IDOOR \� HQ FDVR GH TXH RFXUUD� VH DSOLFD
XQD HVWUDWHJLD GH UHSDUDFLyQ�

(O VLJXLHQWH DSDUWDGR GHVFULEH ORV DVSHFWRV UHODWLYRV D ORV UHTXLVLWRV GHO PpWRGR \ OD UHVR�
OXFLyQ GH ODV VXEWDUHDV TXH JHQHUD� (O $SDUWDGR ��� VH HQFDUJD GH ORV WLSRV GH IDOORV \ ODV
HVWUDWHJLDV GH UHSDUDFLyQ� (O &DStWXOR � LQFOX\H XQ HMHPSOR FRPSOHWR GH XVR GH HVWH PpWRGR�

� 1R VH FRUUHVSRQGH FRQ ODV WDUHDV GHO &%5 LQFOXLGDV HQ &%52QWR VLQR D XQD GHVFULSFLyQ GH ORV REMHWLYRV GHO VLVWHPD HQ
WpUPLQRV GHO GRPLQLR�
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5.1 Resolución de las subtareas y requisitos 
&RPR VH GHVFULELy HQ HO &DStWXOR � H[LVWH XQ ~QLFR PpWRGR GH UHYLVLyQ −UHSUHVHQWDGR SRU HO

LQGLYLGXR FDQyQLFR L5HYLVHB0HWKRG− TXH GHVFRPSRQH OD WDUHD GH UHYLVLyQ HQ GRV VXEWDUHDV
TXH VH UHVXHOYHQ VHFXHQFLDOPHQWH� UHYLVLyQ DXWRPiWLFD \ UHYLVLyQ PDQXDO� 3DUD FDGD XQD GH
ODV GRV VXEWDUHDV DQWHULRUHV H[LVWHQ VHQGRV PpWRGRV TXH ODV UHVXHOYHQ� PpWRGR GH UHYLVLyQ

DXWRPiWLFD −TXH D VX YH] JHQHUD GRV VXEWDUHDV� HYDOXDFLyQ \ UHSDUDFLyQ− \ PpWRGR GH UHYL�
VLyQ PDQXDO�

(O PpWRGR GH HYDOXDFLyQ DXWRPiWLFD −L6\VWHPB(YDOXDWLRQB0HWKRG− HV XQ PpWRGR GH
UHVROXFLyQ TXH VH EDVD HQ FODVLILFDU HO FDVR DGDSWDGR \ FRPSDUDU ORV FRQFHSWRV EDMR ORV TXH
HVWi FODVLILFDGR FRQ OD FODVLILFDFLyQ GHO FDVR UHFXSHUDGR� (Q IXQFLyQ GH ODV GLIHUHQFLDV HQ OD
FODVLILFDFLyQ VH LGHQWLILFDQ ORV SUREOHPDV R IDOORV TXH WLHQH HO FDVR SURSXHVWR� 8QD YH] LGHQWL�

ILFDGRV ORV SUREOHPDV FRPLHQ]D OD UHVROXFLyQ GH OD VXEWDUHD GH UHSDUDFLyQ DXWRPiWLFD −L6\V�
WHPB5HSDLUB0HWKRG− HQ OD TXH ORV SUREOHPDV HQFRQWUDGRV VLUYHQ GH tQGLFHV SDUD UHFXSHUDU
ODV HVWUDWHJLDV GH UHSDUDFLyQ DGHFXDGDV� 5HDOPHQWH HO IOXMR GH FRQWURO GHILQH XQ FLFOR HQWUH ODV
WDUHDV GH HYDOXDFLyQ \ UHSDUDFLyQ� GH IRUPD TXH HQ FDGD YXHOWD VH LGHQWLILFD XQ IDOOR \ VH LQ�
WHQWD VX UHSDUDFLyQ�

$O LJXDO TXH HO PpWRGR GH DGDSWDFLyQ XWLOL]DQGR HVWUDWHJLDV� HO PpWRGR GH UHSDUDFLyQ DX�
WRPiWLFD GHVFRPSRQH OD WDUHD GH UHSDUDFLyQ HQ GRV VXEWDUHDV� HQFRQWUDU HVWUDWHJLD \ DSOLFDU
HVWUDWHJLD� (O PpWRGR TXH DSOLFD OD HVWUDWHJLD GHYXHOYH XQ UHVXOWDGR GH p[LWR R IDOOR� GH IRUPD
TXH VL OD HVWUDWHJLD IDOOD \ QR HV FDSD] GH UHSDUDU HO HUURU� GHMDUHPRV TXH OR DUUHJOH HO XVXDULR
HQ OD WDUHD GH UHYLVLyQ PDQXDO� $XQTXH HVWH PpWRGR VH GHILQH GH IRUPD JHQpULFD H LQGHSHQ�
GLHQWH GHO GRPLQLR� GHSHQGH FODUDPHQWH GHO FRQRFLPLHQWR HVSHFtILFR GHO TXH GLVSRQJD� (V
GHFLU� HO PpWRGR IXQFLRQDUi HQ EDVH D ORV WLSRV GH SUREOHPDV \ ODV HVWUDWHJLDV GH UHSDUDFLyQ
TXH VH GHEHQ GHILQLU H[SOtFLWDPHQWH SDUD FDGD GRPLQLR FRQFUHWR� $GHPiV� HO PpWRGR UHTXLHUH
XQD UHSUHVHQWDFLyQ H[SOtFLWD GH OD WDUHD TXH UHVXHOYH HO VLVWHPD HQ WpUPLQRV GH ORV REMHWLYRV
TXH VDWLVIDUi XQ FDVR FRUUHFWR� (Q QXHVWUR HVTXHPD JUDFLDV D OD UHSUHVHQWDFLyQ H[SOtFLWD GH
FRQRFLPLHQWR� HVWR QR VXSRQH LQFOXLU FRQRFLPLHQWR DGLFLRQDO \ TXH ORV REMHWLYRV TXH GHEH
VDWLVIDFHU XQ FDVR DGDSWDGR VH GHILQHQ HQ WpUPLQRV GH FODVLILFDFLyQ HQ HO PRGHOR GHO GRPLQLR�
HQ FRQFUHWR� ORV REMHWLYRV VRQ ORV FRQFHSWRV D ORV TXH SHUWHQHFH HO FDVR UHFXSHUDGR�

'H HVWD IRUPD� GDGR XQ FDVR DGDSWDGR SRGHPRV YDORUDU TXp REMHWLYRV VDWLVIDFH �D TXp
FRQFHSWRV SHUWHQHFH� \ FRPSDUDUORV FRQ ORV REMHWLYRV GHWHUPLQDGRV SDUD OD FRUUHFFLyQ �FRQ�
FHSWRV GH ORV TXH HO FDVR UHFXSHUDGR HV LQVWDQFLD�� (O PpWRGR JHQpULFR XWLOL]D HO FDVR \ OD
GHVFULSFLyQ GH OD FRUUHFFLyQ SDUD UHYLVDUOR�

/RV UHTXLVLWRV GH DSOLFDELOLGDG GHO PpWRGR GH UHYLVLyQ DXWRPiWLFD FRLQFLGHQ FRQ VXV UH�
TXLVLWRV GH FRQRFLPLHQWR \ VXSRQHQ OD H[LVWHQFLD SUHYLD GH ORV WLSRV GH IDOOR �LQVWDQFLDV GH
)DLOB7\SH� \ GH ODV HVWUDWHJLDV GH UHSDUDFLyQ �LQVWDQFLDV GH 5HSDLUB6WUDWHJ\� HQ ODV TXH VH
EDVD HO SURFHVR GH UHYLVLyQ DXWRPiWLFD \ TXH VH GHVFULEHQ HQ HO VLJXLHQWH DSDUWDGR�

5HVSHFWR D ORV UHTXLVLWRV GH HQWUDGD� QR VH HVSHFLILFDQ UHTXLVLWRV SDUDPpWULFRV� QL GH GLVH�
xR \ ORV UHTXLVLWRV GH VHFXHQFLD HVSHFLILFDQ OD H[LVWHQFLD GHO DWULEXWR DGDSWHG&DVH� FX\R UH�
OOHQR HV XQ LQGLYLGXR �LQVWDQFLD GH &DVHBZLWKB6ROXWLRQ� TXH UHSUHVHQWD HO FDVR DGDSWDGR TXH
KD\ TXH UHYLVDU�

(O PpWRGR GH UHYLVLyQ JHQHUD FRPR VDOLGD HO LQGLYLGXR FDVR UHYLVDGR −DWULEXWR UHYLVHG�

&DVH− \ XQ LQGLFDGRU GH VL HO FDVR VDWLVIDFH R QR ORV UHTXLVLWRV GH FRUUHFFLyQ HVWDEOHFLGRV

−DWULEXWR UHYLVH�UHVXOW �VXFFHVV R IDLOXUH��
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5.2 Tipos de problemas y estrategias de reparación  
'H IRUPD VLPLODU D ORV WLSRV GH SUREOHPDV GH DGDSWDFLyQ� ORV WLSRV GH SUREOHPDV GH UHSDUD�
FLyQ �R IDOORV� VRQ HVSHFtILFRV GHO GRPLQLR GH FDGD DSOLFDFLyQ FRQFUHWD� (O GLVHxDGRU LGHQWLIL�
FDUi ORV SUREOHPDV D UHVROYHU EDViQGRQRV HQ OD FODVLILFDFLyQ GHO FDVR DGDSWDGR� 3RU HMHPSOR�
HQ XQ VLVWHPD &%5 SDUD XQD DJHQFLD GH YLDMHV� HO GLVHxDGRU SXHGH GHILQLU TXH RFXUUH XQ SUR�
EOHPD FXDQGR� GHELGR D ODV WUDQVIRUPDFLRQHV OOHYDGDV D FDER GXUDQWH OD DGDSWDFLyQ HQ ODV TXH
SRGHPRV KDEHU FDPELDGR HO GHVWLQR R OD GXUDFLyQ� XQ LQGLYLGXR 9LDMH VH FODVLILTXH FRPR
LQVWDQFLD GHO FRQFHSWR GHO GRPLQLR 9LDMHB&DUR R 9LDMHB0X\B&DUR� \ GHMH GH SHUWHQHFHU D
9LDMHB%DUDWR�

&RQ HVWD LQIRUPDFLyQ� &2/,%5, UHSUHVHQWDUi FDGD WLSR GH SUREOHPD FRPR XQ FRQFHSWR
�VXEFRQFHSWR GHO FRQFHSWR )$,/B7<3( GH &%52QWR� FRQ XQD GHILQLFLyQ DGHFXDGD SDUD TXH HO
LQGLYLGXR LQYROXFUDGR HQ HO SUREOHPD VH UHFRQR]FD FRPR XQD LQVWDQFLD GH HVH FRQFHSWR
FXDQGR RFXUUH GLFKR SUREOHPD� (Q HO HMHPSOR� VH GHILQH XQ FRQFHSWR 3UREOHPDB&DUR \� XWLOL�
]DQGR OD LQIRUPDFLyQ GDGD SRU HO GLVHxDGRU� HO VLVWHPD FODVLILFDUi HQ pO D ORV LQGLYLGXRV YLDMH
TXH VH UHFRQR]FDQ FRPR 9LDMHB&DUR R 9LDMHB0X\B&DUR�

&DGD WLSR GH SUREOHPD HV DQRWDGR FRQ XQD HVWUDWHJLD GH UHSDUDFLyQ SDUD HVH SUREOHPD HV�
SHFtILFR� /DV HVWUDWHJLDV GH UHSDUDFLyQ VRQ LQVWDQFLDV GHO FRQFHSWR GH &%52QWR UH�
SDLUBVWUDWHJ\ \ VH XQHQ FRQ XQ WLSR GH IDOOR D WUDYpV GH OD UHODFLyQ GH &%52QWR
KDVBUHSDLUBVWUDWHJ\�

(O PpWRGR TXH HQFXHQWUD OD HVWUDWHJLD EXVFDUi ODV LQVWDQFLDV GH OD MHUDUTXtD GH WLSRV GH ID�
OOR \ UHFXSHUD OD HVWUDWHJLD GHO FRQFHSWR PiV HVSHFtILFR TXH WHQJD GHILQLGD XQD HVWUDWHJLD GH
UHSDUDFLyQ� (Q HO VLJXLHQWH SDVR� HO PpWRGR �DSSO\�VWUDWHJ\� DSOLFD OD HVWUDWHJLD UHFXSHUDGD
DO LQGLYLGXR FODVLILFDGR EDMR HO WLSR GH SUREOHPD�

(O PpWRGR DSSO\�VWUDWHJ\ UHFXSHUD \ DSOLFD OD IXQFLyQ /LVS \�R HO PpWRGR DVRFLDGRV D
OD HVWUDWHJLD� 6L OD UHSDUDFLyQ IDOOD HO LQGLYLGXR LQYROXFUDGR� TXH HVWDUi FODVLILFDGR EDMR XQ
FRQFHSWR TXH UHSUHVHQWD HO WLSR GH IDOOR� VH PDUFD FRPR IDOOLGR �XVDQGR OD UHODFLyQ IDLO�
UHSDLU� \ VHUi HO XVXDULR HO TXH VH HQFDUJXH GH OD UHSDUDFLyQ HQ OD VXEWDUHD GH UHSDUDFLyQ
PDQXDO� 6L OD UHSDUDFLyQ WLHQH p[LWR HO LQGLYLGXR LQYROXFUDGR GHMD GH HVWDU FODVLILFDGR EDMR HO
FRQFHSWR WLSR GH IDOOR�

(Q HO HMHPSOR GH ORV YLDMHV� HO GLVHxDGRU SXHGH GHILQLU XQD HVWUDWHJLD GH UHSDUDFLyQ TXH VH
DVRFLDUi DO FRQFHSWR 3UREOHPDB&DUR� FUHDQGR \ FRQILJXUDQGR XQ PpWRGR �LQVWDQFLD GHO FRQ�
FHSWR ILQGBDGDSWDEOHBSDUWV� SDUD TXH VXVWLWX\D HO GHVWLQR� \ HO FULWHULR GH VXVWLWXFLyQ VHUi
HQFRQWUDU XQ GHVWLQR PiV FHUFDQR�

6. Aprendizaje 
&XDQGR OD YDOLGDFLyQ GHO FDVR TXH UHVXOWD GH OD WDUHD GH UHSDUDFLyQ HV SRVLWLYD VH UHVXHOYH OD
WDUHD GH DSUHQGL]DMH GH OD H[SHULHQFLD� &RPR VH GHVFULELy HQ HO &DStWXOR �� &%52QWR GHILQH
XQ PpWRGR TXH UHVXHOYH OD WDUHD GH DSUHQGL]DMH GHVFRPSRQLpQGROD HQ GRV VXEWDUHDV TXH VH
UHVXHOYHQ GH IRUPD VHFXHQFLDO� DSUHQGHU XQ QXHYR FDVR TXH VH LQFRUSRUD D OD EDVH GH FDVRV \
DSUHQGHU FRQRFLPLHQWR GH UHFXSHUDFLyQ� DGDSWDFLyQ \ UHYLVLyQ GH FDVRV� DxDGLHQGR UHVXOWD�
GRV GH p[LWR R IDOOR HQ HO FDVR UHFXSHUDGR \ SHVDQGR SRVLWLYD R QHJDWLYDPHQWH ODV HVWUDWHJLDV
GH DGDSWDFLyQ \ UHSDUDFLyQ XWLOL]DGDV�
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6.1 Resolución de las subtareas y requisitos  
(O PpWRGR L5HWDLQB0HWKRG QR LQFOX\H UHTXLVLWRV GLUHFWDPHQWH� DXQTXH FDGD XQR GH ORV Pp�
WRGRV TXH UHVXHOYHQ ODV VXEWDUHDV GH DSUHQGL]DMH UHFLEH FRPR UHTXLVLWRV GH VHFXHQFLD OD LQ�
IRUPDFLyQ GH ORV SURFHVRV GH UHFXSHUDFLyQ� DGDSWDFLyQ \ UHYLVLyQ TXH VHD VXVFHSWLEOH GH VHU
DSUHQGLGD \ TXH VH SURSDJD D WUDYpV GH ODV VDOLGDV GH ORV PpWRGRV� 8QD FDUDFWHUtVWLFD FRP~Q
HV TXH SDUD TXH VH OOHYH D FDER HO DSUHQGL]DMH HV QHFHVDULR TXH H[LVWD XQ SURFHVR GH UHYLVLyQ
SRVLWLYD� ELHQ PDQXDO R ELHQ DXWRPiWLFD�

/D SULPHUD VXEWDUHD VH HQFDUJD GH DSUHQGHU XQ QXHYR FDVR� HV GHFLU� LQFRUSRUDUOR D OD ED�
VH GH FDVRV� 'H HVWD IRUPD HO VLVWHPD &%5 DFWXDOL]D VX FRQRFLPLHQWR HQ EDVH D QXHYDV H[SH�
ULHQFLDV TXH SHUPLWLUiQ DERUGDU IXWXURV SUREOHPDV� (VWH DSUHQGL]DMH VyOR VH SURGXFH VL OD
YDOLGDFLyQ GHO FDVR TXH UHVXOWD GH OD WDUHD GH UHSDUDFLyQ HV SRVLWLYD� (V GHFLU� TXH HO PpWRGR

−LUHWDLQBFDVHBPHWKRG− TXH UHVXHOYH HVWD VXEWDUHD WLHQH FRPR UHTXLVLWRV GH VHFXHQFLD OD
H[LVWHQFLD GH ORV DWULEXWRV UHYLVH�UHVXOW \ UHYLVHG&DVH TXH HV HO FDVR ILQDO TXH VH KD
REWHQLGR FRPR UHVXOWDGR� 5HFRUGDPRV TXH HO DWULEXWR UHYLVH�UHVXOW LQGLFD VL HO FDVR VDWLV�
IDFH ORV UHTXLVLWRV GH FRUUHFFLyQ HVWDEOHFLGRV� 6yOR VL HVWH DWULEXWR WLHQH HO YDORU VXFFHVV HO
FDVR HV DSUHQGLGR� 8Q FDVR DSUHQGLGR SDVD D IRUPDU SDUWH GH XQD EDVH GH FDVRV WHPSRUDO� HV
GHFLU� QR VH DxDGH GLUHFWDPHQWH D OD EDVH GH FDVRV TXH PDQHMD HO VLVWHPD &%5�

3DUD TXH ORV FDVRV GH OD EDVH GH FDVRV WHPSRUDO SDVHQ D OD EDVH GH FDVRV GHILQLWLYD� TXH VH
XVD HQ OD UHVROXFLyQ GH SUREOHPDV� VH GHEH UHVROYHU OD WDUHD GH PDQWHQLPLHQWR GH OD EDVH GH
FDVRV �&%B0DLQWHQDQFHB7DVN�� &RPR YHUHPRV HQ HO &DStWXOR � ORV XVXDULRV ILQDOHV GH OD DSOL�
FDFLyQ VyOR SXHGHQ LQYRFDU OD UHVROXFLyQ GH OD WDUHD &%5B7$6.� HV GHFLU� OD WDUHD GH UHVROXFLyQ

GH SUREOHPDV FRQ OD TXH VH HPSLH]D XQ FLFOR &%5� /D UHVROXFLyQ GHO UHVWR GH ODV WDUHDV −FR�
PR OD DGTXLVLFLyQ GH FDVRV� OD LQWHJUDFLyQ GH FRQRFLPLHQWR R HO PDQWHQLPLHQWR− TXH VH FRQ�
VLGHUDQ WDUHDV GH GLVHxR� VH UHVHUYD D XVXDULRV GHO WLSR GLVHxDGRU �TXH HVWi SUHGHILQLGR HQ
&%52QWR��

/D VHJXQGD VXEWDUHD VH HQFDUJD GH DSUHQGHU FRQRFLPLHQWR GH UHFXSHUDFLyQ� GH DGDSWDFLyQ
\ GH UHYLVLyQ GH FDVRV� 3DUD HOOR GHEH UHFLELU GH HVDV WDUHDV HO FRQRFLPLHQWR TXH VH LQFRUSRUD�
Ui DO FRQRFLPLHQWR GHO GRPLQLR \ GH OD DSOLFDFLyQ FRQ HO TXH UD]RQDQ ORV PpWRGRV� (Q FRQ�

FUHWR� HO PpWRGR −LUHWDLQBNQRZOHGJHBPHWKRG− TXH UHVXHOYH HVWD VXEWDUHD GHULYD D VX YH]
WUHV VXEWDUHDV� LUHWDLQBUHWULHYDOBNQRZOHJHBWDVN� LUHWDLQBUHXVHBNQRZOHGJHBWDVN H
LUHWDLQBUHYLVHBNQRZOHGJHBWDVN� FX\D UHVROXFLyQ QR HV REOLJDWRULD SHUR TXH VH SXHGHQ
UHVROYHU SRU ORV VLJXLHQWHV PpWRGRV� UHVSHFWLYDPHQWH�

• LUHWDLQBUHWULHYDOBNQRZOHJHBPHWKRG SHUPLWH DSUHQGHU XQ UHVXOWDGR GH p[LWR R GH
IDOOR HQ HO FDVR UHFXSHUDGR� 3DUD HOOR UHFLEH FRPR UHTXLVLWR GH VHFXHQFLD XQD UHIH�
UHQFLD DO FDVR UHFXSHUDGR� HQ HO DWULEXWR UHWULHYHGBFDVH� \ HO DWULEXWR UHYLVH�
UHVXOW FX\R YDORU GHWHUPLQD HO UHVXOWDGR TXH VH DSUHQGH �p[LWR R IDOOR� MXQWR FRQ
XQD UHIHUHQFLD D OD FRQVXOWD TXH FDXVy OD UHFXSHUDFLyQ GH HVWH FDVR \ TXH WDPELpQ VH
DxDGH FRPR SDUWH GHO UHVXOWDGR �OD FRQVXOWD IRUPD SDUWH GHO FRQWH[WR��

• LUHWDLQBUHXVHBNQRZOHGJHBPHWKRG SHUPLWH DSUHQGHU SHVRV SRVLWLYRV R QHJDWLYRV
VREUH ODV HVWUDWHJLDV XWLOL]DGDV GXUDQWH OD UHVROXFLyQ GH OD WDUHD GH DGDSWDFLyQ� 3DUD
HOOR UHFLEH FRPR UHTXLVLWR GH VHFXHQFLD XQD UHIHUHQFLD D ODV HVWUDWHJLDV XWLOL]DGDV

−DWULEXWR DGDSWDWLRQBVWUDWHJ\− \ HO DWULEXWR UHYLVH�UHVXOW FX\R YDORU GHWHUPLQD
VL HO DSUHQGL]DMH HV SRVLWLYR �VXPDPRV � DO SHVR GH OD HVWUDWHJLD� R QHJDWLYR �UHVWD ���

• LUHWDLQBUHYLVHBNQRZOHGJHBPHWKRG HV DQiORJR DO DQWHULRU SHUR SHUPLWH DSUHQGHU
SHVRV DVRFLDGRV D ODV HVWUDWHJLDV XWLOL]DGDV GXUDQWH OD WDUHD GH UHYLVLyQ �VL H[LVWHQ��
3DUD HOOR UHFLEH FRPR UHTXLVLWR GH VHFXHQFLD OD UHIHUHQFLD D ODV HVWUDWHJLDV XWLOL]DGDV
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−DWULEXWR UHSDLUBVWUDWHJ\− \ HO DWULEXWR UHYLVH�UHVXOW FX\R YDORU GHWHUPLQD HO
WLSR GH DSUHQGL]DMH �SRVLWLYR R QHJDWLYR��

7. Resumen y conclusiones del capítulo 
(Q HVWH FDStWXOR KHPRV GHVFULWR ORV PpWRGRV TXH VH LQFOX\HQ HQ OD ELEOLRWHFD GH 360V GH
&%52QWR� (Q FRQFUHWR KHPRV GHVFULWR FDGD XQR GH ORV PpWRGRV TXH DFWXDOPHQWH HVWiQ
IRUPDOL]DGRV HQ OD ELEOLRWHFD \ FyPR VH RUJDQL]DQ HQ WRUQR D ODV WDUHDV &%5 TXH UHVXHOYHQ�
$GHPiV KHPRV GHVFULWR DOJXQRV DVSHFWRV UHODFLRQDGRV FRQ VX UHSUHVHQWDFLyQ HQ /220� (O
OHFWRU LQWHUHVDGR SXHGH FRPSOHPHQWDU HO FRQWHQLGR GH HVWH FDStWXOR D WUDYpV GH ORV $SpQGL�
FHV % \ &� (O $SpQGLFH % LQFOX\H OD IRUPDOL]DFLyQ GH &%52QWR HQ /220� (O $SpQGLFH &
LQFOX\H XQD GHVFULSFLyQ WH[WXDO GH WRGRV ORV PpWRGRV GH OD ELEOLRWHFD GH 360V�

/RV PpWRGRV TXH KHPRV LQFOXLGR HQ OD YHUVLyQ DFWXDO GH &%52QWR VRQ DGHFXDGRV SDUD
ORV VLVWHPDV .,�&%5 \D TXH VDFDQ SDUWLGR GHO FRQRFLPLHQWR JHQHUDO VREUH HO GRPLQLR GHO TXH
GLVSRQHQ ORV VLVWHPDV GLVHxDGRV� 2WUR SXQWR HQ FRP~Q HQWUH ORV PpWRGRV GH OD ELEOLRWHFD HV
TXH VH GHILQHQ HQ EDVH D ORV PHFDQLVPRV GH UD]RQDPLHQWR GHO VLVWHPD GH '/V HQ HO TXH VH
EDVD QXHVWUD SURSXHVWD� /D ELEOLRWHFD GH PpWRGRV SHUPLWH DxDGLU QXHYRV PpWRGRV TXH UH�
VXHOYHQ XQD FLHUWD WDUHD PDQWHQLHQGR HO PLVPR HVTXHPD JHQHUDO GH UHVROXFLyQ \ VLQ DIHFWDU DO
UHVWR GH ORV PpWRGRV�

$XQTXH KHPRV LQWHQWDGR SURSRUFLRQDU HMHPSORV SDUD FDGD XQR� HO REMHWLYR GH HVWH FDSt�
WXOR HV OD GHVFULSFLyQ GHO FRPSRUWDPLHQWR GH ORV PpWRGRV GHVGH XQ SXQWR GH YLVWD JHQpULFR�
LQGHSHQGLHQWHPHQWH GH VX XVR HQ XQD DSOLFDFLyQ FRQFUHWD� (Q HO VLJXLHQWH FDStWXOR YHUHPRV
HO SURFHVR GH GLVHxR GH DSOLFDFLRQHV \ FyPR XWLOL]DU OD ELEOLRWHFD GH PpWRGRV SDUD GLVHxDU
XQD DSOLFDFLyQ FRQ &2/,%5,�
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Capítulo 6 
DESARROLLO DE APLICACIONES CBR USANDO 

COLIBRI/CBRONTO 

1. Introducción 
&RPR KHPRV GHVFULWR HQ ORV FDStWXORV SUHYLRV GH HVWD PHPRULD� HQ HVWD WHVLV KHPRV LQYHVWL�
JDGR FyPR VLQWHWL]DU DSOLFDFLRQHV .,�&%5 FRPELQDQGR FRPSRQHQWHV UHXWLOL]DEOHV LQGHSHQ�
GLHQWHV HQWUH Vt� (O VLVWHPD &2/,%5, SURSRQH XQ PRGHOR GH GHVDUUROOR GH DSOLFDFLRQHV .,�
&%5 TXH VH EDVD HQ UHXWLOL]DU� SRU XQ ODGR� HO FRQRFLPLHQWR DFHUFD GHO &%5 HQ Vt PLVPR� D
WUDYpV GH OD WHUPLQRORJtD� WDUHDV \ PpWRGRV &%5 GH &%52QWR� \� SRU RWUR ODGR� RQWRORJtDV
FRQ FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR GH XQD ELEOLRWHFD GH RQWRORJtDV >'t�
D]	*RQ]iOH]��D@ >'tD]	*RQ]iOH]��G@ >'tD]	*RQ]iOH]��H@ >'tD]	*RQ]iOH]��I@ >'t�
D]	*RQ]iOH]��J@ >'tD]	*RQ]iOH]��@�

'HVSXpV GH GHVFULELU OD WHUPLQRORJtD \ OD ELEOLRWHFD GH PpWRGRV GH &%52QWR �HQ ORV &D�
StWXORV � \ �� HQ HVWH FDStWXOR H[SOLFDPRV FyPR XWLOL]DU &%52QWR HQ HO FRQWH[WR GH
&2/,%5,� /D LGHD VXE\DFHQWH D QXHVWUD DSUR[LPDFLyQ HV TXH HO WUDEDMR LQYHUWLGR DO FUHDU XQ
VLVWHPD &%5 SXHGH VHU UHXWLOL]DGR� (Q JHQHUDO� HVWD DSUR[LPDFLyQ VH XVD� GH IRUPD PiV R
PHQRV H[SOtFLWD� HQ FXDOTXLHU GHVDUUROOR GH XQ VLVWHPD &%5� 8Q HMHPSOR GH UHXWLOL]DFLyQ
LPSOtFLWD VH SURGXFH FXDQGR XQ GLVHxDGRU HVWXGLD OD OLWHUDWXUD H[LVWHQWH SDUD XWLOL]DU DOJXQD GH
ODV WpFQLFDV FOiVLFDV HQ HO iUHD GHO &%5 TXH SXHGH VHU DGHFXDGD SDUD OD DSOLFDFLyQ TXH TXLHUH
GHVDUUROODU� 1XHVWUD DSUR[LPDFLyQ� \ HQ JHQHUDO OD TXH VH XVD HQ FXDOTXLHU HQWRUQR GH
GHVDUUROOR GH DSOLFDFLRQHV &%5� SURSRQH XQ WLSR GH UHXWLOL]DFLyQ PiV H[SOtFLWD� D WUDYpV GH
LPSOHPHQWDFLRQHV SUHYLDV GH PyGXORV TXH VHUiQ LQYRFDGRV SRU HO QXHYR VLVWHPD HQ WLHPSR
GH HMHFXFLyQ�

(O $SDUWDGR � GHVFULEH OD DUTXLWHFWXUD GHO VLVWHPD &2/,%5,� (O $SDUWDGR � GHVFULEH HO
SURFHVR JHQHUDO GH GLVHxR GH DSOLFDFLRQHV FRQ &2/,%5, TXH HMHPSOLILFDPRV HQ HO $SDUWDGR
� FRQ HO GHVDUUROOR GH XQD DSOLFDFLyQ GH JHQHUDFLyQ GH SRHVtDV HQ FDVWHOODQR >'tD] HW DO� ��@�
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2. Arquitectura del sistema COLIBRI 
&2/,%5, HVWi LPSOHPHQWDGR HQ /220 \ /LVS �HO OHQJXDMH GH SURJUDPDFLyQ GH SURSyVLWR
JHQHUDO DVRFLDGR D /220�� (Q OD DUTXLWHFWXUD GHO VLVWHPD �)LJXUD ���� VH GLVWLQJXH�

• 8Q PyGXOR TXH FRQWLHQH OD IRUPDOL]DFLyQ GH &%52QWR� OD RQWRORJtD GH &%5 HQ OD
TXH VH EDVD &2/,%5,�

• /D $3, GH &2/,%5, GLYLGLGD HQ YDULRV PyGXORV IXQFLRQDOHV TXH VH HQFDUJDQ GH OD
JHVWLyQ GHO FRQWHQLGR GH OD EDVH GH FRQRFLPLHQWR VXE\DFHQWH D OD DSOLFDFLyQ �FRP�
SXHVWD SRU &%52QWR PiV HO PRGHOR GHO GRPLQLR�� 'RWDU D &2/,%5, GH XQD $3,
IDFLOLWD VX XVR� ELHQ FRPR XQ VLVWHPD LQGHSHQGLHQWH FRQ LQWHUID] R ELHQ FRPR XQ
PyGXOR TXH IRUPH SDUWH GH RWUDV DSOLFDFLRQHV� &DGD XQR GH ORV PyGXORV VLJXLHQWHV
DJUXSD FLHUWDV IXQFLRQHV GH OD $3, GH &2/,%5,�

– 0RGXOR GH YLVXDOL]DFLyQ \ PRGHODGR GHO GRPLQLR� DJUXSD ODV IXQFLRQHV UHODFLRQD�
GDV FRQ OD DGTXLVLFLyQ \ YLVXDOL]DFLyQ GHO FRQRFLPLHQWR� \ OD PRGLILFDFLyQ GH ODV
MHUDUTXtDV GH WpUPLQRV SDUD OD LQWHJUDFLyQ GH FRQRFLPLHQWR�

,QWHUID] GH GLVHxR
GH DSOLFDFLRQHV

0yGXOR GH FDVRV�
FRQVXOWDV \ XVXDULRV

0yGXOR GH YLVXDOL�
]DFLyQ \ PRGHODGR
GHO GRPLQLR

0yGXOR GH
UHVROXFLyQ

0yGXOR GH
FRQILJXUDFLyQ
GH PpWRGRV

,QWHUID] GH OD
DSOLFDFLyQ &%5

&%52QWR

$3,

&RQFHSW�

URRW

5HODWLRQ�URRW

&RQRFLPLHQWR GHO GRPLQLR

 

3UHJXQWD &2/,%5,� 1RPEUH GHO QXHYR FDVR�
5HVSXHVWD 8VXDULR� )RUG�
3UHJXQWD &2/,%5,� ¢TXp WLSR GH FDVR TXLHUH GHILQLU"

(OHJLU XQR GH OD OLVWD�
�� 7LSRB&RFKH
�� 7LSRB9HQWD

5HVSXHVWD 8VXDULR� �� 7LSRB&RFKH

3UHJXQWD &2/,%5,� 7HQHPRV YDULDV RSFLRQHV� (OHJLU XQR
GH OD OLVWD �� SDUD VDOL U VLQ HOHJLU�
�� )$0,/<�&$56
�� 63257�&$56
�� %86,1(66�&$56

5HVSXHVWD 8VXDULR� �� 63257�&$56

3UHJXQWD &2/,%5,� 7HQHPRV YDULDV RSFLRQHV� (OHJLU XQR
GH OD OLVWD �� SDUD VDOLU VLQ HOHJLU�
�� &219(57,%/(
�� 52$'67(5

5HVSXHVWD 8VXDULR� �� 52$'67(5

&2/,%5,

Figura 6-1. Arquitectura de COLIBRI 
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– 0RGXOR GH GHILQLFLyQ GH FDVRV� FRQVXOWDV \ XVXDULRV� DJUXSD ODV IXQFLRQHV UHODFLR�
QDGDV FRQ OD GHILQLFLyQ GH ODV HVWUXFWXUDV R WLSRV GH FDVRV� WLSRV GH FRQVXOWDV \ WL�
SRV GH XVXDULRV GH OD DSOLFDFLyQ�

– 0yGXOR GH FRQILJXUDFLyQ GH PpWRGRV� DJUXSD ODV IXQFLRQHV QHFHVDULDV SDUD FRQIL�
JXUDU ODV WDUHDV \ ORV PpWRGRV D WUDYpV GH OD HVSHFLILFDFLyQ GH VXV UHTXLVLWRV�

– 0yGXOR GH UHVROXFLyQ GH SUREOHPDV� DJUXSD ODV IXQFLRQHV QHFHVDULDV SDUD UHVROYHU
WDUHDV DFFHGLHQGR D ORV PpWRGRV FRQILJXUDGRV SDUD HOOR� /RV XVXDULRV ILQDOHV GH
XQD DSOLFDFLyQ GLVHxDGD QR WHQGUiQ DFFHVR D OD $3, FRPSOHWD VLQR ~QLFDPHQWH D
ODV IXQFLRQHV GH HVWH PyGXOR GH UHVROXFLyQ�

• 'RV PyGXORV GH LQWHUID]� XQR SDUD JHQHUDU OD LQWHUID] GH GLVHxR GH DSOLFDFLRQHV \
RWUR SDUD JHQHUDU OD LQWHUID] GHO XVXDULR ILQDO GH OD DSOLFDFLyQ� /DV IXQFLRQHV GH ORV
PyGXORV GH LQWHUID] LQYRFDQ D ODV IXQFLRQHV GH OD $3, GH &2/,%5, SDUD FRQVWUXLU
GLQiPLFDPHQWH ORV GLiORJRV GH OD LQWHUID] XWLOL]DQGR HO FRQRFLPLHQWR VXE\DFHQWH� (Q
OD YHUVLyQ DFWXDO &2/,%5, GLVSRQH GH XQD LQWHUID] WH[WXDO SDUD GLVHxDU DSOLFDFLRQHV�
DXQTXH XQ SURWRWLSR GH LQWHUID] JUiILFD HVWi VLHQGR LPSOHPHQWDGR HQ -DYD FRQ PH�
FDQLVPRV GH LQWHUFDPELR GH LQIRUPDFLyQ HQ &25%$�

(Q HO $SpQGLFH '� VH LQFOX\H HO OLVWDGR GH IXQFLRQHV GH OD $3, GH &2/,%5, RUJDQL]DGR
VHJ~Q ORV PyGXORV DQWHULRUHV� (O $SpQGLFH % LQFOX\H OD IRUPDOL]DFLyQ HQ /220 GHO PyGXOR
GH &%52QWR� 3DUD FDGD DSOLFDFLyQ GLVHxDGD� &2/,%5, FDUJD XQD FRSLD QXHYD GH OD RQWROR�
JtD FRPSOHWD D OD TXH VH DxDGH HO FRQRFLPLHQWR GHO GRPLQLR LQWHJUDGR FRQYHQLHQWHPHQWH�

3. Diseño de aplicaciones con COLIBRI 
(Q HVWH DSDUWDGR GHVFULELPRV ODV IDVHV GHO GLVHxR GH XQD DSOLFDFLyQ &%5 XVDQGR &2/,%5,�
8WLOL]DPRV XQ PRGHOR GH GLVHxR HQ HVSLUDO HQ HO TXH� GH PDQHUD SURJUHVLYD� VH UHILQDQ ORV
SURWRWLSRV FRQVWUXLGRV �)LJXUD ����� /D YHQWDMD GH HVWH PRGHOR HV TXH SURSRUFLRQD XQD IRU�
PD UiSLGD GH SURWRWLSDU DSOLFDFLRQHV HQ ODV TXH VH SXHGHQ KDFHU SUXHEDV �FDVL� GHVGH HO SULQ�
FLSLR \ HVWXGLDU OD DGHFXDFLyQ GH ORV GLVWLQWRV PpWRGRV \ FRQILJXUDFLRQHV�

(Q HO &DStWXOR � KHPRV GHVFULWR TXH� DGHPiV GH OD MHUDUTXtD GH WDUHDV LQYROXFUDGDV HQ OD
UHVROXFLyQ GH SUREOHPDV �VXEFRQFHSWRV GH &%5B7$6.�� &%52QWR WDPELpQ GHILQH RWUDV WDUHDV
GH SULPHU QLYHO FX\D UHVROXFLyQ �LJXDO TXH OD GH OD WDUHD &%5B7$6. SDUD UHVROYHU SUREOHPDV� VH
LQYRFD H[WHUQDPHQWH FRQ XQD OODPDGD DO UHVROXWRU GH WDUHDV� (MHPSORV GH HVWDV WDUHDV VRQ OD
DGTXLVLFLyQ GH FDVRV �&DVHB$FTXLVLWLRQB7DVN�� OD DGTXLVLFLyQ GHO PRGHOR GHO GRPLQLR �'R�
PDLQB0RGHOB$GTB7DVN�� OD LQWHJUDFLyQ GHO FRQRFLPLHQWR GHO GRPLQLR FRQ HO FRQRFLPLHQWR GH
&%52QWR �0DSSLQJB7DVN�� OD RUJDQL]DFLyQ GH OD EDVH GH FDVRV HQ XQD HVWUXFWXUD TXH IDFLOLWH
VX DFFHVR �&%B2UJDQL]DWLRQB7DVN� \ HO PDQWHQLPLHQWR GH OD EDVH GH FDVRV
�&%B0DLQWHQDQFHB7DVN�� 6DOYR ORV PpWRGRV TXH FRPSXWDQ HO UHWtFXOR $)&� SDUD OD WDUHD GH
RUJDQL]DFLyQ GH OD EDVH GH FDVRV� HO UHVWR GH ODV WDUHDV HVWiQ OLJDGDV D XQ PLVPR PpWRGR JH�
QpULFR �XVHUBUHVROXWLRQBPHWKRG� TXH LQIRUPD DO GLVHxDGRU GH TXH pO HV HO HQFDUJDGR GH
UHVROYHU OD WDUHD H[WHUQDPHQWH� \ HVSHUD OD UHVSXHVWD GH FRQILUPDFLyQ GH TXH OD WDUHD KD VLGR
UHVXHOWD� /D H[LVWHQFLD GH HVWDV WDUHDV WLHQH VHQWLGR HQ FXDQWR D OD UHSUHVHQWDFLyQ H[SOtFLWD GH
ODV WDUHDV GH GLVHxR TXH VH GHEHQ UHVROYHU� (VWDV WDUHDV HVWiQ UHODFLRQDGDV FRQ ODV IDVHV TXH
XQ GLVHxDGRU GHEH OOHYDU D FDER SDUD GLVHxDU XQD DSOLFDFLyQ .,�&%5 XWLOL]DQGR &2/,%5, \
TXH GHVFULELPRV HQ ORV DSDUWDGRV VLJXLHQWHV�

• $GTXLVLFLyQ GHO FRQRFLPLHQWR GHO GRPLQLR �'RPDLQB0RGHOB$GTB7DVN�� (O REMHWLYR HV
GHILQLU HO FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR FRQ HO TXH UD]RQDUi HO VLVWHPD�
$XQTXH LGHDOPHQWH SRGUHPRV UHXWLOL]DU FRQRFLPLHQWR GH XQD ELEOLRWHFD GH RQWRORJt�
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DV �H[WHUQD D &2/,%5,�� WDPELpQ HVWi OD RSFLyQ GH PRGHODU GHVGH FHUR XQD EDVH GH
FRQRFLPLHQWR DG KRF SDUD HO VLVWHPD� 3DUD SRVLELOLWDU HO UD]RQDPLHQWR GH ORV PpWRGRV�
HVWH FRQRFLPLHQWR VH LQWHJUDUi �0DSSLQJB7DVN� FRQ HO FRQRFLPLHQWR GH &%52QWR�

• 'HILQLFLyQ GH ORV FDVRV �&DVHB$FTXLVLWLRQB7DVN�� (O REMHWLYR GH HVWD IDVH HV GHILQLU OD
HVWUXFWXUD GH ORV FDVRV XVDQGR �R QR� ORV WLSRV SUHGHILQLGRV GH &%52QWR� \ ORV FD�
VRV FRQFUHWRV GH HVWRV WLSRV� /D EDVH GH FDVRV SXHGH FRQWHQHU FDVRV GH GLVWLQWRV WL�
SRV� SRU HMHPSOR� FRQ GLVWLQWR QLYHO GH JUDQXODULGDG�

• &RQILJXUDFLyQ GH WDUHDV \ PpWRGRV &%5� (O REMHWLYR GH HVWD IDVH HV VHOHFFLRQDU \ FRQILJX�
UDU ODV WDUHDV TXH VH UHVROYHUiQ HQ HO QXHYR VLVWHPD� \ UHXWLOL]DU ORV PpWRGRV GH OD EL�
EOLRWHFD GH &%52QWR�

• 'XUDQWH OD IDVH GH SUXHEDV� GHSXUDFLyQ \ PRGLILFDFLRQHV HO GLVHxDGRU SXHGH SUREDU GLVWLQ�
WDV FRQILJXUDFLRQHV KDVWD REWHQHU HO FRPSRUWDPLHQWR GHVHDGR� $GHPiV HO GLVHxDGRU
SXHGH GHILQLU FDUDFWHUtVWLFDV DGLFLRQDOHV FRPR WLSRV GH FRQVXOWDV \ WLSRV GH XVXDULRV
\ DVRFLDU D HOORV GLVWLQWDV FRQILJXUDFLRQHV GH PpWRGRV� 3RU ~OWLPR� GXUDQWH OD IDVH GH
PDQWHQLPLHQWR GHO VLVWHPD TXH HO GLVHxDGRU UHDOL]DUi SHULyGLFDPHQWH VH GHFLGH OD LQFOX�
VLyQ GHILQLWLYD GH ORV FDVRV DSUHQGLGRV HQ OD WDUHD GH DSUHQGL]DMH GH FDVRV \ VH DFWXD�
OL]D HO FRQRFLPLHQWR SDUD HYLWDU HO GHJUDGDPLHQWR GHO UHQGLPLHQWR�

(Q ORV DSDUWDGRV VLJXLHQWHV GHVFULELPRV HVWDV IDVHV GH GLVHxR \ ODV HMHPSOLILFDPRV FRQ
XQD DSOLFDFLyQ &%5 VLPSOH�

3.1 Adquisición del conocimiento del dominio 
(VWD IDVH GHO SURFHVR GH GLVHxR GH DSOLFDFLRQHV HV QHFHVDULD HQ XQ HQWRUQR FRPR &2/,%5,
FX\R REMHWLYR HV HO GLVHxR GH DSOLFDFLRQHV .,�&%5 TXH VDTXHQ SDUWLGR GHO FRQRFLPLHQWR GHO
GRPLQLR� 3RU WDQWR� HO SURSyVLWR GH HVWD IDVH HV OD DGTXLVLFLyQ \ PRGHODGR GHO FRQRFLPLHQWR
GHO GRPLQLR GHO TXH GLVSRQGUi OD DSOLFDFLyQ &%5� DGHPiV GHO GH ORV FDVRV� SDUD UD]RQDU�

&RPR KHPRV GHVFULWR HQ ORV FDStWXORV DQWHULRUHV� QXHVWUR PRGHOR FRQVLGHUD TXH HO FRQR�
FLPLHQWR RQWROyJLFR GLVSRQLEOH HQ ELEOLRWHFDV S~EOLFDV GH RQWRORJtDV HV DGHFXDGR SDUD GLVH�
xDU VLVWHPDV .,�&%5� $GHPiV� HO WLSR GH FRQRFLPLHQWR WHUPLQROyJLFR SUHVHQWH HQ ODV RQWR�

Figura 6-2. Fases de diseño de una aplicación CBR con COLIBRI 
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ORJtDV GHO GRPLQLR HV HVSHFLDOPHQWH DGHFXDGR SDUD ORV PpWRGRV GH &%52QWR� TXH VH EDVDQ
HQ ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V�

(O REMHWLYR GH OD IDVH GH DGTXLVLFLyQ GH FRQRFLPLHQWR HV REWHQHU XQD UHSUHVHQWDFLyQ H[�
SOtFLWD� H[SUHVDGD HQ /220� GHO FRQRFLPLHQWR DFHUFD GHO GRPLQLR GH OD DSOLFDFLyQ &%5 TXH
YDPRV D GLVHxDU� /DV PHWRGRORJtDV FOiVLFDV GH ,QJHQLHUtD GHO &RQRFLPLHQWR KDFHQ XQD GLVWLQ�
FLyQ H[SOtFLWD HQWUH ODV RQWRORJtDV GHO GRPLQLR \ HO FRQRFLPLHQWR GHO GRPLQLR >9DQ +HLMVW HW
DO� ��@� (O FRQRFLPLHQWR GHO GRPLQLR GHVFULEH VLWXDFLRQHV UHDOHV HQ XQ FLHUWR GRPLQLR� PLHQ�
WUDV TXH XQD RQWRORJtD GHO GRPLQLR UHVWULQJH OD HVWUXFWXUD \ ORV FRQWHQLGRV GHO FRQRFLPLHQWR
GHO GRPLQLR� 5HFRUGDPRV OD GHILQLFLyQ GH RQWRORJtD SURSXHVWD HQ >6ZDUWRXW HW DO� ��@� ´8QD
RQWRORJtD HV XQ FRQMXQWR GH WpUPLQRV MHUiUTXLFDPHQWH HVWUXFWXUDGRV SDUD GHVFULELU XQ GRPLQLR� TXH SXHGHQ VHU
XWLOL]DGRV FRPR HVTXHOHWR HQ HO TXH VH IXQGDPHQWD XQD EDVH GH FRQRFLPLHQWRµ � (Q &2/,%5, HO FRQRFL�
PLHQWR R PRGHOR GHO GRPLQLR VH IRUPXOD XVDQGR HO YRFDEXODULR GH XQD RQWRORJtD \ VDWLVIDFH
VXV UHVWULFFLRQHV� DXQTXH SXHGH LQFOXLU QXHYDV LQVWDQFLDV \ FRQRFLPLHQWR TXH GHVFULEH HO
HVWDGR DFWXDO GHO GRPLQLR GH DSOLFDFLyQ� 3RU HMHPSOR� HQ XQD RQWRORJtD GH UHODFLRQHV IDPLOLD�
UHV HQFRQWUDUHPRV FLHUWRV FRQFHSWRV \ UHODFLRQHV FRPR SHUVRQDV� SDGUHV� KLMRV� KHUPDQR R

GHVFHQGLHQWH� 8Q PRGHOR GHO GRPLQLR LQFOXLUi GHVFULSFLRQHV GH IDPLOLDV FRQFUHWDV FRQ LQGL�
YLGXRV FRQFUHWRV� XWLOL]DQGR ORV FRQFHSWRV \ UHODFLRQHV GH OD RQWRORJtD \ FXPSOLHQGR VXV
UHVWULFFLRQHV� SRU HMHPSOR� QDGLH HV GHVFHQGLHQWH GH Vt PLVPR QL GHVFHQGLHQWH GH VXV GHVFHQ�
GLHQWHV� R VL [ HV SDGUH GH \ HQWRQFHV \ HV KLMR GH [�

3URSRQHPRV HO XVR GH ELEOLRWHFDV GH RQWRORJtDV \ HQWRUQRV JUiILFRV GH HGLFLyQ \ PDQLSX�
ODFLyQ GH ODV PLVPDV TXH VRQ H[WHUQRV D QXHVWUR VLVWHPD� (Q SDUWLFXODU QRVRWURV KHPRV XWLOL�
]DGR HO HGLWRU \ OD ELEOLRWHFD GH RQWRORJtDV GHO 2QWRORJ\ 6HUYHU �26� >)DUTXKDU HW DO� ��@ >)DU�

TXKDU HW DO� ��@ −\ VXV WUDGXFWRUHV D /220−� HO HGLWRU :HE2'( >$USLUH] HW DO� ��@� \ HO HQ�
WRUQR GH LQWHJUDFLyQ GH RQWRORJtDV &KLPDHUD >0F*XLQHVV HW DO� ��D \ E@� TXH KHPRV GHVFULWR
HQ HO &DStWXOR �� &2/,%5, UHTXLHUH TXH HO UHVXOWDGR VHD JXDUGDGR HQ DUFKLYRV /220 TXH
&2/,%5, LQFRUSRUD D OD EDVH GH FRQRFLPLHQWR DFWXDO �TXH FRQWLHQH XQD FRSLD GH &%52QWR��
/DPHQWDEOHPHQWH VL QLQJXQD GH ODV RQWRORJtDV GLVSRQLEOHV HV DGHFXDGD SDUD OD DSOLFDFLyQ VHUi
QHFHVDULR FRQVWUXLU XQD EDVH GH FRQRFLPLHQWR SDUWLHQGR GHVGH FHUR�

$ HIHFWRV GH VX XVR SRVWHULRU� GHEHPRV WHQHU HQ FXHQWD TXH HO FRQRFLPLHQWR GHO GRPLQLR
VH KD DGTXLULGR GH IRUPD LQGHSHQGLHQWH GH ORV PpWRGRV TXH OR PDQHMDUiQ� ,QLFLDOPHQWH SR�
GUHPRV KDFHU GLVWLQFLyQ HQWUH GRV EDVHV GH FRQRFLPLHQWR TXH VH LQWHJUDUiQ HQ XQD ~QLFD� SRU
XQ ODGR OD TXH FRQWLHQH HO FRQRFLPLHQWR GHO GRPLQLR \� SRU RWUR ODGR &%52QWR� TXH FRQWLH�
QH HO FRQRFLPLHQWR VREUH &%5� 6XSRQLHQGR TXH HO PRGHOR GHO GRPLQLR DGTXLULGR SRU UHXWL�
OL]DFLyQ GH RQWRORJtDV RIUHFH FRQRFLPLHQWR VXILFLHQWH SDUD XQ FLHUWR PpWRGR� ELHQ SRUTXH
H[LVWtDQ XQD R YDULDV RQWRORJtDV DGHFXDGDV TXH VH KDQ LQWHJUDGR� ELHQ SRUTXH HO FRQRFLPLHQWR
VH KD UHILQDGR R FRQVWUXLGR DG KRF SDUD OD DSOLFDFLyQ� OD WHUPLQRORJtD GH &%52QWR VLUYH FRPR
SXHQWH SDUD LQWHJUDU HO FRQRFLPLHQWR GHO GRPLQLR FRQ ORV PpWRGRV &%5 TXH OR XWLOL]DQ�

3.1.1 Integración del conocimiento del dominio con CBROnto  
(Q HO &DStWXOR � KHPRV GHVFULWR TXH XQD DSUR[LPDFLyQ FRPR OD QXHVWUD� TXH EDVD HO GLVHxR
GH DSOLFDFLRQHV HQ OD UHXWLOL]DFLyQ GH FRPSRQHQWHV� UHTXLHUH FRQHFWDU GH DOJ~Q PRGR ODV
HVWUXFWXUDV TXH H[LVWHQ HQ HO PRGHOR GH FRQRFLPLHQWR GHO GRPLQLR \ ODV HVWUXFWXUDV TXH ´HV�
SHUDµ HO 360� (Q QXHVWUD DSUR[LPDFLyQ OOHYDPRV D FDER HVWD FRQH[LyQ R LQWHJUDFLyQ GH FR�
QRFLPLHQWR D WUDYpV GH OD UHODFLyQ GH VXEVXQFLyQ HQWUH ORV WpUPLQRV GHO GRPLQLR \ ORV WpUPL�
QRV GH &%52QWR >'tD]	*RQ]iOH]��H@ >'tD]	*RQ]iOH]��I@ >'tD]	*RQ]iOH]��J@�

/D LQWHJUDFLyQ GHO FRQRFLPLHQWR GHO GRPLQLR FRQ &%52QWR HVWDUi JXLDGD� HQ JHQHUDO� SRU
ORV UHTXLVLWRV GH ORV PpWRGRV� 3RU HMHPSOR� HO UHTXLVLWR &DVH%DVHB:LWKB6ROXWLRQ GHO PpWRGR
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GH DGDSWDFLyQ �YHU $SpQGLFH &� UHTXLHUH TXH ORV FDVRV WHQJDQ OD UHODFLyQ �DWULEXWR� KDV�

VROXWLRQ� 6L RFXUUH TXH ORV FDVRV WLHQHQ RWUD HVWUXFWXUD� OD FODVLILFDFLyQ GH UHODFLRQHV SHUPLWH
GHILQLU HO SXHQWH SDUD FODVLILFDU HO DWULEXWR TXH UHODFLRQD XQ FDVR FRQ VX VROXFLyQ� EDMR OD
UHODFLyQ KDV�VROXWLRQ GH &%52QWR� SDUD TXH HO PpWRGR &%5 VHD FDSD] GH UD]RQDU FRQ ORV
FDVRV� (Q JHQHUDO� OD IDVH GH LQWHJUDFLyQ GHO FRQRFLPLHQWR FRQVLVWH HQ H[SUHVDU ORV UROHV FRQ�
FUHWRV TXH VH LGHQWLILFDQ HQ XQ GRPLQLR FRQ ORV UROHV JHQpULFRV LGHQWLILFDGRV HQ &%52QWR
FRPR FDVR� GHVFULSFLyQ� VROXFLyQ� UHVXOWDGR� DFWRU� DFFLyQ� REMHWLYR� SURSLHGDG GHVFULSWLYD�
HVWUXFWXUDO� FDXVDO� HWF�

*UDFLDV D ORV PHFDQLVPRV GH KHUHQFLD \ SURSDJDFLyQ GH UHVWULFFLRQHV GH ODV '/V� HO GLVH�
xDGRU GH OD DSOLFDFLyQ VyOR GHEH FODVLILFDU PDQXDOPHQWH ORV WpUPLQRV GHO QLYHO VXSHULRU GH ODV
MHUDUTXtDV GHO GRPLQLR� (Q HVWD IDVH GHO SURFHVR GH GLVHxR GH OD DSOLFDFLyQ QR VH SUHWHQGH
UHDOL]DU XQD LQWHJUDFLyQ WRWDO� VLQR TXH VH KDUi SURJUHVLYDPHQWH \ GH IRUPD JXLDGD SRU HO
VLVWHPD� 1RUPDOPHQWH HO GLVHxDGRU OOHYDUi D FDER SDUWH GH OD LQWHJUDFLyQ GXUDQWH HVWD IDVH GH
PRGHODGR GHO GRPLQLR GRQGH VH SXHGHQ LGHQWLILFDU� SRU HMHPSOR� ODV GHSHQGHQFLDV HQWUH ORV
HOHPHQWRV GHO GRPLQLR �UHODFLRQHV GHSHQGVBRQ�� SHUR WDPELpQ HQ RWUDV IDVHV GHO SURFHVR GH
GLVHxR� FRPR OD GHVFULSFLyQ GH ORV FDVRV HQ OD TXH VH XWLOL]D HO OHQJXDMH GH GHVFULSFLyQ GH
FDVRV GH &%52QWR� \ GXUDQWH OD VHOHFFLyQ \ FRQILJXUDFLyQ GH PpWRGRV� GRQGH ORV UHTXLVLWRV
GH ORV PpWRGRV JXLDUiQ OD GHILQLFLyQ GH HVWDV UHODFLRQHV GH LQWHJUDFLyQ�

3.1.2 Ejemplo de reutilización e integración de ontologías  
6XSRQJDPRV TXH TXHUHPRV GLVHxDU FRQ &2/,%5, XQD DSOLFDFLyQ GH FRPSUD�YHQWD GH FR�
FKHV� 3DUD PRGHODU HO GRPLQLR WHQGUHPRV HQ FXHQWD OD GLVSRQLELOLGDG GH RQWRORJtDV SUHYLDV
FRQ FRQRFLPLHQWR UHXWLOL]DEOH \ VHOHFFLRQDUHPRV ODV TXH VHDQ SRWHQFLDOPHQWH ~WLOHV� 3RU
HMHPSOR� HQ HO 26 HQFRQWUDPRV OD RQWRORJtD 9(+,&/(�2172/2*< FRQ FRQRFLPLHQWR JHQHUDO

Figura 6-3. Ontologías reutilizables en la aplicación 
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VREUH YHKtFXORV \ OD RQWRORJtD 352'8&7�2172/2*< FRQ FRQRFLPLHQWR VREUH FRPSUD \
YHQWD GH SURGXFWRV� TXH SXHGHQ VHU DGHFXDGDV SDUD QXHVWUD DSOLFDFLyQ �)LJXUD �����

'HELGR D TXH ODV RQWRORJtDV� SRU GHILQLFLyQ� VRQ JHQHUDOHV \ UHXWLOL]DEOHV� DOJXQDV YHFHV QR
WRGDV ODV GHILQLFLRQHV VHUiQ ~WLOHV SDUD HO PRGHOR GHO GRPLQLR TXH UHTXLHUH OD DSOLFDFLyQ� 3RU
HOOR HO PRGHOR UHVXOWDQWH SXHGH VHU UHYLVDGR SDUD HOLPLQDU ODV GHILQLFLRQHV LQQHFHVDULDV� $XQ�
TXH HVWH SDVR QR HV LPSUHVFLQGLEOH� Vt UHSHUFXWH HQ OD HILFLHQFLD \ FDOLGDG GH ORV UD]RQDPLHQ�
WRV OOHYDGRV D FDER SRU OD DSOLFDFLyQ FRQVWUXLGD� SRUTXH HO HVSDFLR GH E~VTXHGD VHUi PHQRU \
FRQWHQGUi ~QLFDPHQWH WpUPLQRV UHOHYDQWHV� 3RU HMHPSOR� GH OD RQWRORJtD GH SURGXFWRV HOLPL�
QDUHPRV ORV FRQFHSWRV 6FKRRO�'LVFRXQW \ 6HUYLFH�$JUHHPHQW� \ ODV UHODFLRQHV PLQLPXP�

VWRUDJH�WHPSHUDWXUH \ PD[LPXP�VWRUDJH�WHPSHUDWXUH� TXH QR WLHQHQ VHQWLGR HQ HVWD DSOL�
FDFLyQ� 'H PDQHUD DQiORJD� VL HO GLVHxDGRU LGHQWLILFD WpUPLQRV TXH QR HVWiQ LQFOXLGRV HQ OD
RQWRORJtD GHEHUi DxDGLUORV� /D YHQWDMD FODUD GH HVWH HVTXHPD HV TXH VyOR VH LQFOX\H SDUWH GHO
FRQRFLPLHQWR� HQ FRQFUHWR VyOR ODV GHILQLFLRQHV TXH OD RQWRORJtD QR SURSRUFLRQH�

3DUD VX XVR HQ &2/,%5, HVWDV GRV RQWRORJtDV KDQ VLGR LQWHJUDGDV HQWUH Vt SRU FODVLILFD�
FLyQ SDUD HVWDEOHFHU� SRU HMHPSOR� TXH HO FRQFHSWR 9HKLFOH HV XQ VXEFRQFHSWR GH 3URGXFW�
&RPR VH PXHVWUD HQ OD )LJXUD ��� KHPRV DxDGLGR WDPELpQ XQD MHUDUTXtD WD[RQyPLFD VREUH
FRORUHV� TXH LQWHJUDPRV FRQ OD RQWRORJtD H[LVWHQWH HVWDEOHFLHQGR HO FRQFHSWR &2/256 FRPR
HO UDQJR GH OD UHODFLyQ FRORU GH OD RQWRORJtD GH YHKtFXORV �VXVWLWX\HQGR HO UDQJR 6WULQJ RULJL�
QDO�� $XQTXH QR VH KDQ LQFOXLGR HQ HO HMHPSOR� HQ HO 26 H[LVWHQ RWUDV RQWRORJtDV TXH WDPELpQ
SRGUtDQ LQFRUSRUDUVH DO FRQRFLPLHQWR H[LVWHQWH� SRU HMHPSOR� 6FDODU�4XDQWLWLHV FRQWLHQH
FRQRFLPLHQWR VREUH FDQWLGDGHV� LQFOX\HQGR PRQHGDV \ SUHFLRV�

'HVSXpV GH HVWD IDVH� VH GLVSRQH GH XQ PRGHOR GH FRQRFLPLHQWR LQLFLDO TXH FDSWXUD ODV
LGHDV HVHQFLDOHV QHFHVDULDV SDUD OD DSOLFDFLyQ� &RQ HVWH FRQRFLPLHQWR LQLFLDO SRGHPRV SODQ�
WHDUQRV DOJ~Q WLSR GH LQWHJUDFLyQ LQLFLDO FRQ &%52QWR� 3RU HMHPSOR� OD )LJXUD ��� PXHVWUD
XQ SULPHU QLYHO GH LQWHJUDFLyQ HQ HO TXH ORV FRQFHSWRV &2/256 \ 352'8&7 VH KDQ FODVLILFDGR
FRPR 'RPDLQ�&RQFHSW� \ ODV UHODFLRQHV TXH GHVFULEHQ D ORV FRFKHV VH KDQ FODVLILFDGR EDMR OD
UHODFLyQ GHVFULSWLRQ�SURSHUW\ GH &%52QWR \ ODV UHODFLRQHV FRORU� PRGHO \ SULFH VH FODVL�
ILFDQ FRPR UHODFLRQHV PX\ UHOHYDQWHV GHO GRPLQLR �EDMR YHU\�UHOHYDQW�UHODWLRQ��

Figura 6-4. Integración de conocimiento 
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3.2 Definición de los casos 
$GHPiV GHO FRQRFLPLHQWR JHQHUDO GHO GRPLQLR TXH XWLOL]DPRV SDUD HQULTXHFHU OD DSOLFDFLyQ�
QR GHEHPRV ROYLGDU TXH HO Q~FOHR GH FRQRFLPLHQWR GH XQ VLVWHPD &%5 HV VX ELEOLRWHFD GH
FDVRV� &2/,%5, \ &%52QWR SHUPLWHQ OD GHILQLFLyQ GH EDVHV GH FDVRV KHWHURJpQHDV \ FDVRV
FRQ HVWUXFWXUDV FRPSOHMDV H LQFRPSOHWDV� &RPR KHPRV YLVWR HQ ORV &DStWXORV � \ �� ORV FDVRV
GH OD EDVH GH FDVRV QR WLHQHQ TXH FRPSDUWLU OD PLVPD HVWUXFWXUD� $XQTXH QR HV REOLJDWRULR� HO
GLVHxDGRU SXHGH GHILQLU WLSRV GH FDVRV SDUD DJUXSDU DTXHOORV FDVRV TXH FRPSDUWHQ XQD HV�
WUXFWXUD FRP~Q \ SXHGH DSURYHFKDU R QR� D WUDYpV GH OD FODVLILFDFLyQ� ORV WLSRV GH FDVRV SUH�
GHILQLGRV GH &%52QWR TXH KHPRV GHVFULWR HQ HO &DStWXOR ��

6H LPSRQHQ GRV ~QLFRV UHTXLVLWRV VREUH OD HVWUXFWXUD GH ORV FDVRV� FDGD FDVR GHEH VHU LQV�
WDQFLD GHO FRQFHSWR &$6( GH &%52QWR \ WHQHU XQ DWULEXWR KDV�GHVFULSWLRQ �DPERV UHTXLVL�
WRV VH SXHGHQ VDWLVIDFHU GLUHFWDPHQWH R D WUDYpV GH OD MHUDUTXtD GH VXEVXQFLyQ�� 0DQWHQLHQGR
HVWR� VH SXHGHQ GLVHxDU GLVWLQWRV WLSRV GH VLVWHPDV &%5� WDQWR VLVWHPDV HQ ORV TXH ORV FDVRV
QR VH DJUXSHQ SRU WLSRV \ WHQJDQ HVWUXFWXUDV WRWDOPHQWH KHWHURJpQHDV� FRPR VLVWHPDV HQ ORV
TXH WRGRV ORV FDVRV FRPSDUWHQ H[DFWDPHQWH OD PLVPD HVWUXFWXUD�

8QD YH] TXH HO GLVHxDGRU KD GHFLGLGR OD HVWUXFWXUD GH ORV FDVRV� \ KD GHILQLGR ORV WLSRV GH
FDVRV� VH DxDGH HO FRQMXQWR LQLFLDO GH FDVRV FRQFUHWRV� /RV FDVRV VH GHILQHQ XWLOL]DQGR OD WHU�
PLQRORJtD GLVSRQLEOH VREUH HO GRPLQLR \ OD WHUPLQRORJtD GH &%52QWR �GHWHUPLQDGD SRU OD
HVWUXFWXUD GH ORV WLSRV GH FDVRV��

'XUDQWH HVWH SURFHVR &2/,%5, JXtD OD FUHDFLyQ GH QXHYRV FDVRV D WUDYpV GH LQWHUIDFHV
TXH VH FRQVWUX\HQ GH IRUPD GLQiPLFD KDFLHQGR FRQVXOWDV JHQpULFDV D OD EDVH GH FRQRFLPLHQWR
>'tD]	*RQ]iOH]��D@� /DV SUHJXQWDV \ ODV RSFLRQHV VREUH ODV TXH VHOHFFLRQD HO GLVHxDGRU VH
REWLHQHQ PHGLDQWH FRQVXOWDV D OD EDVH GH FRQRFLPLHQWR XWLOL]DQGR ORV WpUPLQRV GH &%52QWR�

Figura 6-5. Esquema de representación de casos 
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SRU WDQWR� HO GLiORJR GHSHQGH GH OD FODVLILFDFLyQ GH ORV WpUPLQRV GHO GRPLQLR EDMR ORV WpUPL�
QRV GH &%52QWR� (O VLJXLHQWH DSDUWDGR PXHVWUD XQ HMHPSOR GH HVWH SURFHVR�

3.2.1 Ejemplo de definición de casos  
6XSRQJDPRV TXH� FRPR GLVHxDGRUHV GHO VLVWHPD &%5 GH YHQWD GH FRFKHV� KHPRV GHFLGLGR
FUHDU GRV WLSRV GH FDVRV� (O SULPHU WLSR UHSUHVHQWD FDVRV TXH VRQ GHVFULSFLRQHV GH FRFKHV
TXH VH XVDUiQ SDUD KDFHU E~VTXHGDV GH FRFKHV FRQFUHWRV TXH H[LVWDQ R FRFKHV TXH KDQ HVWDGR
DXQTXH \D VH KD\DQ YHQGLGR� (O VHJXQGR WLSR UHSUHVHQWD FDVRV TXH VRQ RSHUDFLRQHV FRPSOH�
WDV GH FRPSUD�YHQWD GH FRFKHV� LQFOX\HQGR HO YHQGHGRU� HO FRPSUDGRU� HO SUHFLR \ ODV FRQGL�
FLRQHV GH OD RSHUDFLyQ \ HO SURGXFWR �HV GHFLU� HO FRFKH� LQYROXFUDGR HQ OD YHQWD� 2EVHUYDPRV
HQ HO HVTXHPD GH OD )LJXUD ��� TXH XQD SDUWH GHO VHJXQGR WLSR GH FDVRV VRQ ORV FRFKHV� TXH
VRQ ORV FDVRV GHO SULPHU WLSR� (Q DPERV VH GHFLGH XQD HVWUXFWXUD VLPSOH GH FDVRV FRQ GHV�
FULSFLyQ SHUR VLQ VROXFLyQ QL UHVXOWDGR�

(O GLiORJR GH OD )LJXUD ��� VLPXOD OD LQWHUDFFLyQ GHO XVXDULR SDUD GHILQLU XQ QXHYR FDVR�
WHQLHQGR HQ FXHQWD TXH ODV SUHJXQWDV GHO VLVWHPD VH JHQHUDQ GLQiPLFDPHQWH KDFLHQGR FRQVXO�
WDV D OD EDVH GH FRQRFLPLHQWR D WUDYpV GH OODPDGDV D IXQFLRQHV GH OD $3, GH &2/,%5, �SDUWH
GHUHFKD GH OD )LJXUD ���� HQ OD TXH ORV WpUPLQRV GHO GRPLQLR HVWiQ FODVLILFDGRV EDMR ORV WpU�
PLQRV DGHFXDGRV GH &%52QWR�

(Q HO GLiORJR HO XVXDULR HOLJH TXH TXLHUH FUHDU XQ FDVR GHO WLSR 7LSRB&RFKH OODPDGR )RUG��
(Q UHVSXHVWD D ODV SUHJXQWDV GHO VLVWHPD� FX\DV RSFLRQHV FRLQFLGHQ FRQ HO UHFRUULGR GH OD
MHUDUTXtD GH VXEFRQFHSWRV GHO FRQFHSWR &$5 �TXH HV HO FRQFHSWR TXH GHILQH HO WLSR GH GHV�
FULSFLyQ GHO FDVR� QLYHO SRU QLYHO� HO XVXDULR HOLJH TXH HO FRFKH HV GH WLSR 5RDGVWHU� FRQ OR

/ODPDGD $3,� �FRQFHSW�UHVWULFWLRQV ¶52$'67(5�
/RRP� �

�0,/(6 _&_0,/(6 � 1,/ 1,/�
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Figura 6-6. Ejemplo de interfaz textual de definición de casos 
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TXH HO VLVWHPD DVHUWD TXH )RUG� HV XQD LQVWDQFLD GH 5RDGVWHU� (O VLJXLHQWH SDVR HV OD HOHFFLyQ
GH ORV UHOOHQRV GH ORV DWULEXWRV GHO FDVR� TXH HVWiQ GHWHUPLQDGRV SRU HO FRQFHSWR DO TXH SHU�
WHQHFH� HQ HVWH HMHPSOR 5RDGVWHU�

/RV DWULEXWRV GH XQ FRQFHSWR VH REWLHQHQ D WUDYpV GH XQD OODPDGD D XQD IXQFLyQ GH OD $3,

GH &2/,%5, −IXQFLyQ FRQFHSW�UHVWULFWLRQV �$SpQGLFH '�− FX\D UHVSXHVWD LQFOX\H SDUD
FDGD DWULEXWR GHO FRQFHSWR �KHUHGDGR R HVSHFtILFR� ODV VLJXLHQWHV SURSLHGDGHV� HO QRPEUH GHO
DWULEXWR �UROH R UHODFLyQ�� HO UDQJR� ODV UHVWULFFLRQHV GH FDUGLQDOLGDG� PtQLPR \ Pi[LPR� \ HO
YDORU SRU GHIHFWR� (Q HO IUDJPHQWR GH OD )LJXUD ��� VH PXHVWUD FRPR HO VLVWHPD REWLHQH ODV
LQVWDQFLDV GHO FRQFHSWR &2/256 GH ODV TXH HO XVXDULR HOLJH XQD GH HOODV� $GHPiV FRPR HO DWULEX�
WR LQFOX\H FRPR UHVWULFFLyQ GH FDUGLQDOLGDG PtQLPD HO YDORU �� HO GLiORJR GH OD LQWHUID] LQGLFD
TXH VH GHEH HOHJLU XQR GH ORV YDORUHV GH OD OLVWD REOLJDWRULDPHQWH�

(Q OD )LJXUD ��� VH PXHVWUD XQ IUDJPHQWR GH OD LQWHUID] JUiILFD SDUD GHILQLU FDVRV� HQ OD
TXH HO LQWHUFDPELR GH LQIRUPDFLyQ VH SURGXFH D WUDYpV GH ODV OODPDGDV VLPLODUHV D IXQFLRQHV
GH OD $3, GH &2/,%5,�

3.3 Selección y configuración de tareas y métodos 
&RPR \D KHPRV FRPHQWDGR� HO REMHWLYR GH HVWD IDVH HV VHOHFFLRQDU ODV WDUHDV D UHVROYHU HQ
FDGD FLFOR &%5� DVt FRPR VHOHFFLRQDU \ FRQILJXUDU ORV PpWRGRV TXH UHVROYHUiQ HVWDV WDUHDV�
7HQLHQGR HQ FXHQWD TXH HVWDPRV GLVHxDQGR XQ SURWRWLSR GH DSOLFDFLyQ &%5� &2/,%5, SUR�
SRUFLRQD XQ HQWRUQR HQ HO TXH SRGHPRV HVWXGLDU HO FRPSRUWDPLHQWR GH GLVWLQWRV PpWRGRV� R
GLVWLQWDV FRQILJXUDFLRQHV GHO PLVPR PpWRGR� SRU HMHPSOR� GLVWLQWDV PHGLGDV GH VLPLOLWXG SDUD
FRPSDUDU ORV UHVXOWDGRV R GLVWLQWRV WLSRV GH tQGLFHV� (O $SpQGLFH & IDFLOLWD XQ OLVWDGR WH[WXDO

Figura 6-7. Interfaz gráfica de COLIBRI 
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FRPSOHWR GH OD ELEOLRWHFD GH PpWRGRV GH &%52QWR TXH KHPRV GHVFULWR HQ HO &DStWXOR � \
TXH VHUiQ ORV PpWRGRV GLVSRQLEOHV SDUD XQ GLVHxDGRU TXH XWLOLFH &2/,%5, SDUD GLVHxDU XQD
QXHYD DSOLFDFLyQ &%5� $GHPiV� HO $SpQGLFH % �IRUPDOL]DFLyQ GH &%52QWR� LQFOX\H ODV
GHILQLFLRQHV HQ /220 GH ODV LQVWDQFLDV TXH UHSUHVHQWDQ D ORV PpWRGRV GH OD ELEOLRWHFD�

(O DSDUWDGR VLJXLHQWH H[SOLFD FyPR FUHDU XQ FLFOR FRPSOHWR GH UHVROXFLyQ GH SUREOHPDV�
8Q GLVHxDGRU SXHGH GHILQLU YDULRV FLFORV &%5� SRU HMHPSOR� SDUD FRQILJXUDU OD LQWHUDFFLyQ GH
GLVWLQWRV WLSRV GH XVXDULRV� WLSRV GH FRQVXOWDV R WLSRV GH FDVRV �$SDUWDGR ������� (O $SDUWDGR
����� VH HQFDUJD GH GHVFULELU HO SURFHVR GH VHOHFFLyQ \ FRQILJXUDFLyQ GH ORV PpWRGRV TXH VH
XWLOL]DUiQ HQ FDGD XQR GH HVWRV FLFORV &%5 SDUD OD UHVROXFLyQ GH WDUHDV \ VXEWDUHDV�

3.3.1 Creación de un ciclo CBR completo  
&RPR YLPRV HQ HO &DStWXOR �� &%52QWR GHILQH LQGLYLGXRV FRPR UHSUHVHQWDQWHV FDQyQLFRV
GH ORV FRQFHSWRV GH ODV WD[RQRPtDV GH WDUHDV \ PpWRGRV� &2/,%5, LQFOX\H XQD IXQFLyQ HQ VX

$3, −QHZB&%5BF\FOH− FX\R REMHWLYR HV OD FRQVWUXFFLyQ GH XQ FLFOR &%5 FRPSOHWR� 3DUD HOOR
VH KDFH XQD FRSLD FRPSOHWD GH WRGRV ORV LQGLYLGXRV FDQyQLFRV TXH UHSUHVHQWDQ D WRGDV ODV
WDUHDV \ ORV PpWRGRV GH &%52QWR� FRQ VXV DVRFLDFLRQHV FRUUHVSRQGLHQWHV� HV GHFLU� OD FRP�
SHWHQFLD GH ORV PpWRGRV �FRPSHWHQFH�� HQODFHV GH ODV WDUHDV TXH WHQJDQ PpWRGRV SUHVHOHFFLR�
QDGRV �WDVNBPHWKRG� \ VXEWDUHDV �VXEWDVN� GHULYDGDV SRU FDGD PpWRGR�

/D IXQFLyQ GHYXHOYH FRPR VDOLGD OD FRSLD GHO LQGLYLGXR FDQyQLFR �L&%5B7DVN� TXH HV OD
LQVWDQFLD GHO FRQFHSWR &%5B7$6. TXH UHSUHVHQWD OD WDUHD GH UHVROXFLyQ GH SUREOHPDV� (V GHFLU�
OD VDOLGD GH OD IXQFLyQ HV XQ LQGLYLXGR TXH UHSUHVHQWD HO QXHYR FLFOR &%5 FUHDGR �FWL�� &DGD
YH] TXH HO XVXDULR ILQDO LQLFLD XQ FLFOR GH UHVROXFLyQ GH XQD FRQVXOWD� HO VLVWHPD KDUi XQD

OODPDGD DO UHVROXWRU GH SUREOHPDV FRQ HVWD WDUHD −5HVROYH �FWL��

8Q GLVHxDGRU SXHGH GHILQLU YDULRV FLFORV &%5� SRU HMHPSOR� SDUD FRQILJXUDU OD LQWHUDFFLyQ
GH GLVWLQWRV WLSRV GH XVXDULRV� WLSRV GH FRQVXOWDV R WLSRV GH FDVRV� 3DUD HOOR VH XVDUiQ LQGLYL�

GXRV GLVWLQWRV −FW�� FW�� ����FWQ− TXH VRQ �KHUPDQRV� GHO UHSUHVHQWDQWH FDQyQLFR
L&%5B7DVN GHO FRQFHSWR &%5B7$6. TXH VH DVRFLDUiQ D ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV WLSRV
GH XVXDULR� GH FRQVXOWDV R GH FDVRV�

$O SULQFLSLR GHO SURFHVR GH GLVHxR QR H[LVWHQ YtQFXORV HVSHFtILFRV −HQODFHV WDVNBPHWKRG− 
HQWUH FDGD WDUHD \ HO PpWRGR FRQFUHWR TXH VH XWLOL]DUi SDUD UHVROYHU OD WDUHD HQ OD DSOLFDFLyQ
GLVHxDGD� (O GLVHxDGRU HVWDEOHFHUi HVWRV YtQFXORV VHOHFFLRQDQGR HQWUH ODV RSFLRQHV TXH OH
RIUHFH &2/,%5, DFFHGLHQGR D WRGRV ORV PpWRGRV FX\D FRPSHWHQFLD VHD DGHFXDGD� HV GHFLU�
PpWRGRV TXH SXHGHQ UHVROYHU OD WDUHD VL FXHQWDQ FRQ HO FRQRFLPLHQWR GHO GRPLQLR HVWDEOHFL�
GR SRU VXV UHTXLVLWRV�

3.3.2 Definición de tipos de consultas y tipos de usuarios 
&RPR RFXUUH FRQ RWURV PHFDQLVPRV RIUHFLGRV SRU &2/,%5,� OD GHILQLFLyQ GH ORV WLSRV GH

FRQVXOWD HV XQD RSFLyQ −QR XQD REOLJDFLyQ− SDUD HO GLVHxDGRU GHO VLVWHPD� +D\ TXH WHQHU HQ
FXHQWD TXH� DXQTXH VX XVR HV ~WLO� SRU HMHPSOR� SDUD UHVWULQJLU OD HVWUXFWXUD GH ODV FRQVXOWDV
YiOLGDV \ SDUD GLVWLQJXLU HO FRPSRUWDPLHQWR GHSHQGLHQGR GH ODV FDUDFWHUtVWLFDV GH OD FRQVXOWD
GHO XVXDULR� OLPLWD OD IOH[LELOLGDG GH XVR GHO VLVWHPD�

&RPR YLPRV HQ HO &DStWXOR �� FRQ OD GHILQLFLyQ GH ORV WLSRV GH FRQVXOWDV HO GLVHxDGRU UHV�
WULQJH OD HVWUXFWXUD GH ODV FRQVXOWDV TXH VH SHUPLWHQ HQ HO VLVWHPD� (Q SDUWLFXODU� VL QR VH
GHILQH QLQJXQD HVSHFLDOL]DFLyQ FXDOTXLHU FRQVXOWD HV LQVWDQFLD GHO FRQFHSWR 4XHU\�7\SH� TXH
QR LQFOX\H UHVWULFFLRQHV� $GHPiV� ORV WLSRV GH FRQVXOWDV SXHGHQ �R QR� GHILQLUVH FRPR VXE�
FRQFHSWRV GH DOJXQR GH ORV WLSRV GH FDVRV \ KHUHGDU VXV FDUDFWHUtVWLFDV� (O XVXDULR ILQDO TXH
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LQWHUDFW~D FRQ HO VLVWHPD GLVHxDGR SRGUi HOHJLU HQWUH DOJXQR GH ORV WLSRV GH FRQVXOWDV H[LVWHQ�
WHV �FRQFHSWRV PiV HVSHFtILFRV GH OD MHUDUTXtD GH FRQVXOWDV� \ HO VLVWHPD OH D\XGDUi D IRUPXODU
XQ LQGLYLGXR TXH VDWLVIDJD VXV UHVWULFFLRQHV� 2WUD SRVLELOLGDG HV SHUPLWLU OD IRUPXODFLyQ GH
XQD FRQVXOWD GH IRUPD OLEUH \ GHMDU TXH HO VLVWHPD� XVDQGR HO PHFDQLVPR GH UHFRQRFLPLHQWR
GH LQVWDQFLDV� FRPSUXHEH OD YDOLGH] GH OD PLVPD UHVSHFWR D DOJXQR GH ORV WLSRV GH FRQVXOWD
HVWDEOHFLGRV GXUDQWH HO GLVHxR GHO VLVWHPD�

2WUD RSFLyQ GH OD TXH GLVSRQH HO GLVHxDGRU GH OD DSOLFDFLyQ HV OD GHILQLFLyQ GH GLVWLQWRV
WLSRV GH XVXDULRV� &DGD WLSR GH XVXDULR VH UHSUHVHQWDUi FRPR XQ VXEFRQFHSWR GHO FRQFHSWR
8VHUB7\SHV GH &%52QWR� (VWH PHFDQLVPR SHUPLWH TXH HO GLVHxDGRU SXHGD DVRFLDU GLVWLQWDV
FRQILJXUDFLRQHV GH PpWRGRV� HQ FRQFUHWR OR TXH VH DVRFLD VRQ LQVWDQFLDV GH WDUHDV� SDUD FDGD
WLSR GH XVXDULRV GHO VLVWHPD� 7HQLHQGR HQ FXHQWD TXH FDGD LQVWDQFLD GLVWLQWD GH &%5B7$6. UH�

SUHVHQWD XQ FLFOR GH UHVROXFLyQ GH SUREOHPDV −TXH VH KD FUHDGR FRQ XQD OODPDGD D OD IXQFLyQ

QHZB&%5BF\FOH−� VH SXHGHQ FRQILJXUDU FLFORV �FRQILJXUDQGR ORV PpWRGRV TXH UHVXHOYHQ ODV
WDUHDV GHO PLVPR� TXH FRUUHVSRQGDQ D XVXDULRV PiV R PHQRV H[SHUWRV R FRQ GLVWLQWRV JUDGRV
GH SDUWLFLSDFLyQ HQ ORV PpWRGRV�

/RV WLSRV GH FRQVXOWDV WDPELpQ SXHGHQ WHQHU DVLJQDGRV FLFORV GLVWLQWRV� &XDQGR FRPLHQ]D
XQ FLFOR GH LQWHUDFFLyQ FRQ XQ XVXDULR GH OD DSOLFDFLyQ� HV GHFLU� OD UHVROXFLyQ GH XQ SUREOHPD
FRQ &%5� &2/,%5, UHFXSHUD OD LQVWDQFLD GH &%5B7$6. DGHFXDGD GHSHQGLHQGR� HQ SULPHU
OXJDU GHO WLSR GH XVXDULR�

• &XDQGR H[LVWH VH DSOLFD HO FLFOR DVRFLDGR FRQ HO WLSR GH XVXDULR DFWXDO \ QR VH WLHQH
HQ FXHQWD HO FLFOR DVRFLDGR DO WLSR GH FRQVXOWD� QL D ORV WLSRV GH FDVRV�

• 6L QR H[LVWHQ WLSRV GH XVXDULR� R QR WLHQHQ WDUHDV DVRFLDGDV �QL VLTXLHUD HO FRQFHSWR
UDt] 8VHUB7\SHV� HO VLVWHPD HOLJH OD LQVWDQFLD GH &%5B7$6. DVRFLDGD DO WLSR GH FRQVXOWD
DFWXDO� R DO WLSR GH FRQVXOWD PiV HVSHFtILFR DO TXH SHUWHQHFH OD FRQVXOWD DFWXDO �KDVWD
4XHU\�7\SH� \ TXH WHQJD DVRFLDGR XQ FLFOR &%5�

• 3RU ~OWLPR HO VLVWHPD UHFXSHUD \ XWLOL]D OD LQVWDQFLD GH &%5B7$6. TXH HVWp DVRFLDGD DO
WLSR GH FDVR DFWXDO� TXH UHSUHVHQWD TXp WLSR GH FDVRV TXHUHPRV FRQVLGHUDU HQ HVWD LQ�
WHUDFFLyQ \ HVWi GHILQLGR SRU HO DWULEXWR FDVHEDVH GHO FRQWH[WR DFWXDO� (O $SDUWDGR
����� GHVFULEH TXp DWULEXWRV VH XVDQ SDUD OD GHVFULSFLyQ GHO FRQWH[WR GH DSOLFDFLyQ�

(Q XQ VLVWHPD VLPSOH� HQ HO TXH VH TXLHUH FRQILJXUDU XQ ~QLFR WLSR GH LQWHUDFFLyQ LQGH�
SHQGLHQWHPHQWH GHO WLSR GH XVXDULR� GH FRQVXOWD \ GH FDVRV� HO GLVHxDGRU GHEHUi DVRFLDU XQ
~QLFR FLFOR �LQVWDQFLD GH &%5B7$6.� D ORV FRQFHSWRV 8VHUB7\SHV� 4XHU\�7\SH R &$6(� LQGLVWLQ�

WDPHQWH −D WUDYpV GH OD LQWHUID] TXH KDUi XQD OODPDGD D OD IXQFLyQ GH OD $3, DVVRFLDWH�
F\FOH�

$GHPiV GH ORV WLSRV GH XVXDULR TXH GHILQD HO GLVHxDGRU H[LVWH XQ WLSR GH XVXDULR SUHGHIL�
QLGR TXH GHVFULEH DO SURSLR GLVHxDGRU \ TXH WLHQH DVLJQDGDV ODV WDUHDV GH GLVHxR� (VWH WLSR GH
XVXDULR HV HO ~QLFR TXH SXHGH UHVROYHU WDUHDV TXH QR UHSUHVHQWDQ FLFORV GH UHVROXFLyQ GH SUR�
EOHPDV �LQVWDQFLDV GH &%5B7$6.�� FRPR ODV WDUHDV GH PDQWHQLPLHQWR� GH DGTXLVLFLyQ GH FDVRV�
GH LQWHJUDFLyQ GH FRQRFLPLHQWR� HWF� /RV XVXDULRV ILQDOHV GHO VLVWHPD VyOR UHVXHOYHQ ODV LQV�
WDQFLDV GH &%5B7$6. TXH FRUUHVSRQGDQ DO FRPSRUWDPLHQWR FRQILJXUDGR�

3.3.3 Selección y configuración de métodos 
(Q HVWD IDVH GHO SURFHVR GH GLVHxR GH DSOLFDFLRQHV� HO GLVHxDGRU XWLOL]DUi OD LQWHUID] SDUD FUHDU
XQR R YDULRV FLFORV &%5� HOHJLU TXp WDUHDV VH UHVROYHUiQ HQ FDGD XQR \ TXp PpWRGRV VH XVDUiQ
SDUD UHVROYHU FDGD XQD GH HVDV WDUHDV \ VXV VXEWDUHDV� HV GHFLU� HVWDEOHFHU ORV HQODFHV

WDVNBPHWKRG −D WUDYpV GH OD IXQFLyQ GH OD $3, OLQNBWDVNBPHWKRG�
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(Q &%52QWR OD FRPSRQHQWH WHUPLQROyJLFD HV HVWiWLFD DXQTXH QR HV DVt OD FRPSRQHQWH
DVHUWLYD TXH YDUtD VHJ~Q ODV FDUDFWHUtVWLFDV GHO VLVWHPD &%5 GLVHxDGR� 6HJ~Q ODV FDUDFWHUtVWLFDV
HVSHFLILFDGDV SRU HO GLVHxDGRU D WUDYpV GH OD LQWHUID] GH &2/,%5,� HO VLVWHPD FUHDUi R HOLPL�
QDUi LQGLYLGXRV \ UHDOL]DUi VREUH HOORV ORV DVHUWRV FRUUHVSRQGLHQWHV SDUD REWHQHU HO FRPSRU�
WDPLHQWR GHVHDGR� /RV LQGLYLGXRV GH OD FRPSRQHQWH DVHUWLYD VRQ HVSHFtILFRV \ UHSUHVHQWDQ

ODV FDUDFWHUtVWLFDV FRQFUHWDV GH FDGD VLVWHPD &%5� HQ SDUWLFXODU� ODV UHODFLRQHV −WDVNBPHWKRG−
GH ODV WDUHDV &%5 FRQ ORV LQGLYLGXRV TXH UHSUHVHQWDQ FXiOHV VRQ ORV PpWRGRV XWLOL]DGRV�

(Q XQ SULQFLSLR FDGD LQVWDQFLD GH OD MHUDUTXtD GH WDUHDV HVWDUi UHODFLRQDGD −D WUDYpV GH OD
UHODFLyQ LQYHUVD GH OD FRPSHWHQFLD GH ORV PpWRGRV �UHODFLyQ FRPSHWHQFH�− FRQ GLVWLQWRV Pp�
WRGRV TXH VRQ ORV TXH VH RIUHFHQ FRPR DOWHUQDWLYDV SDUD UHVROYHU HVWD WDUHD� 3RU HMHPSOR� HQ
OD )LJXUD ��� VH PXHVWUDQ ORV PpWRGRV TXH VH RIUHFHQ SDUD UHVROYHU OD WDUHD GH UHFXSHUDFLyQ

�LQGLYLGXR FDQyQLFR L5HWULHYHB7DVN�� &2/,%5, −EDViQGRVH HQ OD FRPSHWHQFLD \ HQ OD DSOL�

FDELOLGDG GH ORV PpWRGRV HQ HO FRQWH[WR DFWXDO− RIUHFHUi DO GLVHxDGRU ORV PpWRGRV TXH H[LV�
WHQ SDUD FDGD WDUHD D UHVROYHU� GH ORV TXH HO GLVHxDGRU VHOHFFLRQD \ FRQILJXUD DTXHOORV TXH
VHUiQ RIUHFLGRV D ORV XVXDULRV ILQDOHV GH OD DSOLFDFLyQ� &RPR \D KHPRV GLFKR� HVWD VHOHFFLyQ
VH H[SOLFLWD PHGLDQWH DVHUWRV GH OD UHODFLyQ WDVNBPHWKRG HQWUH OD WDUHD \ ORV PpWRGRV TXH HO
GLVHxDGRU KD\D VHOHFFLRQDGR� (VWRV DVHUWRV GHEHQ PDQWHQHU ODV UHVWULFFLRQHV HVWDEOHFLGDV HQ
OD RQWRORJtD� 3RU HMHPSOR� XQD WDUHD TXH HV LQVWDQFLD GH 5(75,(9(B7$6. GHEH UHODFLRQDUVH FRQ
XQ PpWRGR TXH HV LQVWDQFLD GH 5(75,(9$/B0(7+2'�

1RUPDOPHQWH SDUD FDGD WDUHD HO GLVHxDGRU VHOHFFLRQDUi \ FRQILJXUDUi XQ ~QLFR PpWRGR
�XQ ~QLFR HQODFH WDVNBPHWKRG� DXQTXH� GHSHQGLHQGR GHO JUDGR GH SDUWLFLSDFLyQ TXH VH TXLHUD
GDU DO XVXDULR ILQDO� SXHGH VHOHFFLRQDU PiV GH XQR �YDULRV HQODFHV WDVNBPHWKRG� FXDQGR TXLH�
UD TXH HQ OD DSOLFDFLyQ HO XVXDULR ILQDO SXHGD HOHJLU HQWUH YDULRV PpWRGRV GLVWLQWRV SDUD UHVRO�

YHU XQD PLVPD WDUHD� R YDULDV FRQILJXUDFLRQHV GHO PLVPR PpWRGR −HV GHFLU� HO PpWRGR VHUi HO
PLVPR SHUR FRQ UHTXLVLWRV GH GLVHxR GHO PpWRGR GLVWLQWRV �HVWR VH LPSOHPHQWD FRQ LQGLYL�
GXRV GLVWLQWRV TXH VRQ LQVWDQFLDV GHO PLVPR FRQFHSWR��
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Retrieve_Task

Reuse_Task

Revise_Task
iR evise_Task

Retain_Task
iR etain_Task

CBR_M ETHO D
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�ILOOHG�E\ FRPSHWHQFH L5HWULHYHB7DVN�

Figura 6-8. Elección del método que resolverá una tarea 
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�� 9HU VyOR PpWRGRV DSOLFDEOHV FRQ HO

FRQRFLPLHQWR DFWXDO

2SFLyQ�

6L HO XVXDULR HOLJH ��

6L HO XVXDULR HOLJH ��

(OHJLU PpWRGR�

�� 0�

�� 0�

�� 0�

2SFLyQ� ��

2SFLyQ �� &RQILJXUDU PpWRGR

(OHJLU PpWRGR�

�� 0�

�� 0�

2SFLyQ� ��

2SFLyQ �� 6HOHFFLRQDU PpWRGR \

FRQWLQXDU UHVROXFLyQ

(OHJLU PpWRGR�

�� 0�

�� 0�

2SFLyQ� ��

2SFLyQ �� 0RGLILFDU VXEWDUHDV GH XQ PpWRGR

(OHJLU PpWRGR�

�� 0�

�� 0�

2SFLyQ� ��

 ! �0� 0���UHWULHYH�WDVN�PHWKRG �7���

�UHWULHYH�WDVN�PHWKRG �7���  ! �0� 0��

�IRUJHWBWDVNBPHWKRG �7� 0���  ! 2.
�� YtQFXOR WDVNBPHWKRG HOLPLQDGR

�ILQG�VXLWDEOH�PHWKRGV 7��
�ILQG�DSSOLFDEOH�PHWKRGV 7��

�FKHFN�DSSOLFDELOLELW\ �0���

�OLQNBWDVNBPHWKRG �7� 0���

 ! JHQHUD XQ GLiORJR DGLFLRQDO
TXH PXHVWUD ORV UHTXLVLWRV GH DSOLFDELOLGDG GHO PpWRGR \ VL
DOJXQR QR VH VDWLVIDFH LQGLFD TXp FRQRFLPLHQWR DxDGLU�
6yOR FXDQGR HO PpWRGR VHD DSOLFDEOH HQ HO FRQWH[WR VH HVWDEOHFH
HO HQODFH HQWUH OD WDUHD \ HO PpWRGR XVDQGR OD IXQFLyQ�

�0� 0��

 ! �0� 0���UHWULHYH�WDVN�PHWKRG �7���
�0� 0��

�0� 0��

�FKHFN�LQSXW�UHTXLUHPHQWV �0���
OD IXQFLyQ JHQHUD XQ GLiORJR TXH PXHVWUD ORV UHTXLVLWRV
GH HQWUDGD HVWDEOHFLGRV \ SHUPLWH PRGLILFDUORV�

�FKHFN�LQSXW�UHTXLUHPHQWV �0���
L5HT� JHW�LQSXW�UHTXLUHPHQWV �0���
6L �UHVROXWLRQ �L0��  7UXH HQWRQFHV

L2XWSXW  DSOLFDU�UHV �0���
OD WDUHD HVWi UHVXHOWD \ OD VDOLGD HV L2XWSXW�

6L �UHVROXWLRQ �L0��  )DOVH HQWRQFHV�
UHVROYH�VXEWDVN�OLVW �DSOLFDU�UHV �0����

�0� 0� 0��

�OLVW�VXEWDVNV �0���  ! 67�� 67�� 67�
OD IXQFLyQ JHQHUD XQ GLiORJR TXH PXHVWUD ODV VXEWDUHDV
JHQHUDGDV \ SHUPLWH HOLPLQDU R DxDGLU VXEWDUHDV OODPDQGR
D ODV IXQFLRQHV IRUJHWBVXEWDVN DGGBVXEWDVN\

Figura 6-9. Interfaz textual de selección y configuración de métodos 
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/D )LJXUD ��� PXHVWUD XQ HMHPSOR GH OD LQWHUID] WH[WXDO GH VHOHFFLyQ \ FRQILJXUDFLyQ GH
PpWRGRV TXH VH JHQHUD DO LQLFLDU HO SURFHVR GH UHVROXFLyQ GH OD WDUHD SULQFLSDO GHO FLFOR &%5
�LQVWDQFLD GH &%5B7$6.�� (Q JHQHUDO� ORV SDVRV TXH OOHYD D FDER HO UHVROXWRU GH WDUHDV GXUDQWH OD
IDVH GH GLVHxR SDUD UHVROYHU FXDOTXLHU WDUHD L7 VRQ ORV VLJXLHQWHV�

�� $FFHGHU D ORV PpWRGRV YLQFXODGRV D OD WDUHD L7 D WUDYpV GH VX UHODFLyQ WDVNBPHWKRG \ GDU
RSFLyQ DO GLVHxDGRU SDUD�

• (OLPLQDU DOJXQR GH ORV YtQFXORV HQWUH OD WDUHD \ ORV PpWRGRV TXH HVWpQ VHOHFFLRQDGRV

SDUD VX XVR HQ OD UHVROXFLyQ GH OD WDUHD −ORV HQODFHV WDVNBPHWKRG VH HOLPLQDQ D WUDYpV
GH OD IXQFLyQ GH OD $3, IRUJHWBWDVNBPHWKRG�

• 6HOHFFLRQDU XQ PpWRGR SDUD UHVROYHU HVWD WDUHD� HV GHFLU� DxDGLU XQ YtQFXOR HQWUH OD WD�

UHD \ XQ PpWRGR −SDUD HVWDEOHFHU HVWH HQODFH VH XVD OD IXQFLyQ GH OD $3,
OLQNBWDVNBPHWKRG� /RV PpWRGRV TXH &2/,%5, RIUHFH VH REWLHQHQ GH OD DSOLFDFLyQ
GHO SURFHVR GH VHOHFFLyQ GH PpWRGRV HQ IXQFLyQ GH VX FRPSHWHQFLD \ UHTXLVLWRV GH
DSOLFDELOLGDG TXH VH GHVFULEH HQ HO $SDUWDGR ��������

• &DPELDU OD FRQILJXUDFLyQ GH DOJXQR GH ORV PpWRGRV VHOHFFLRQDGRV SDUD OD WDUHD DF�
WXDO� (O SURFHVR GH FRQILJXUDFLyQ GH ORV UHTXLVLWRV GH HQWUDGD GH XQ PpWRGR VH GHV�
FULEH HQ HO $SDUWDGR ��������

• 9HU ODV VXEWDUHDV TXH JHQHUD DOJXQR GH ORV PpWRGRV GH GHVFRPSRVLFLyQ
�OLVWBVXEWDVNV� SDUD DxDGLU R HOLPLQDU DOJXQD GH HOODV �XVDQGR ODV IXQFLRQHV GH OD
$3, IRUJHWBVXEWDVN \ DGGBVXEWDVN��

• 6HOHFFLRQDU DOJXQR GH ORV PpWRGRV L0 SDUD FRQWLQXDU HO SURFHVR GH FRQILJXUDFLyQ�
$GHPiV HO GLVHxDGRU SXHGH DxDGLU GRFXPHQWDFLyQ WH[WXDO DO PpWRGR �XVDQGR OD IXQ�
FLyQ SXW�GRFXPHQWDWLRQ� TXH VH PRVWUDUi DO XVXDULR GH OD DSOLFDFLyQ ILQDO \ TXH
SXHGH VHU ~WLO SDUD D\XGDUOH D VHOHFFLRQDU XQ PpWRGR VL HO GLVHxDGRU DVRFLD YDULRV
PpWRGRV FRQ XQD WDUHD�

�� &RQ HO PpWRGR HOHJLGR L0 VLPXODU OD UHVROXFLyQ GH OD WDUHD L7�

• $FFHGHU D ORV UHTXLVLWRV GH HQWUDGD L5HT �IXQFLyQ FKHFN�LQSXW�UHTXLUHPHQWV� \
FRPSUREDU TXH HO PpWRGR HVWp FRQILJXUDGR� 6L QR OR HVWi GDU RSFLyQ D FRQILJXUDUOR�

• 6L L0 HV XQ PpWRGR GH UHVROXFLyQ −VH XVD OD IXQFLyQ UHVROXWLRQ �L0� TXH FRPSUXH�
ED VL L0 HV LQVWDQFLD GH 5HVROXWLRQB0HWKRG− QR VH KDFH QDGD \D TXH GXUDQWH HO SUR�
FHVR GH GLVHxR VyOR VH VLPXOD OD UHVROXFLyQ GH ODV WDUHDV� 'XUDQWH OD UHVROXFLyQ UHDO
GH WDUHDV HQ OD DSOLFDFLyQ ILQDO VH DSOLFD OD HVSHFLILFDFLyQ RSHUDFLRQDO GHO PpWRGR�

• 6L L0 HV XQ PpWRGR GH GHVFRPSRVLFLyQ �LQVWDQFLD GH 'HFRPSRVLWLRQB0HWKRG�� HO VLV�
WHPD KDFH XQD OODPDGD D OD IXQFLyQ DSOLFDU�GHVF TXH GHYXHOYH OD VHFXHQFLD GH WD�
UHDV �67�� �� � 67Q� TXH VH UHVXHOYHQ GH IRUPD UHFXUVLYD�
5HVROYHU6HF �67Q� 5HVROYHU6HF �67Q��� ��� �5HVROYHU6HF �67� �5HVROYHU�
6HF �67�� 5HVROYHU�67������ ����

(Q OD UHVROXFLyQ GH OD VHFXHQFLD GH WDUHDV� OD VDOLGD GHO PpWRGR TXH UHVXHOYH FDGD WD�
UHD VH XVD FRPR OD HQWUDGD GHO PpWRGR TXH UHVXHOYH OD VLJXLHQWH WDUHD GH OD VHFXHQFLD�
/D IXQFLyQ 5HVROYHU6HF FRPSUXHED TXH ORV UHTXLVLWRV GH VHFXHQFLD GH ORV PpWRGRV
VH VDWLVIDFHQ \ VL HQFRQWUDUD DOJ~Q SUREOHPD LQIRUPD DO GLVHxDGRU� $GHPiV� OD IXQ�
FLyQ 5HVROYHU6HF YROYHUi DO SDVR � SDUD UHVROYHU FDGD VXEWDUHD JHQHUDGD�



&DStWXOR �� 'HVDUUROOR GH DSOLFDFLRQHV &%5 XVDQGR &2/,%5,�&%52QWR

� ��� �

�������� ����	�
��������
�������
����������������

([LVWHQ GRV IRUPDV HQ ODV TXH &2/,%5, UHFXSHUD OD OLVWD GH RSFLRQHV GH ODV TXH HO GLVHxDGRU
GH XQD DSOLFDFLyQ &%5 SXHGH VHOHFFLRQDU TXp PpWRGR �R PpWRGRV� VH YLQFXODUi D XQD FLHUWD

WDUHD� (Q OD SULPHUD &2/,%5, REWLHQH −IXQFLyQ ILQG�VXLWDEOH�PHWKRGV− WRGRV ORV PpWR�
GRV TXH UHVXHOYHQ XQD WDUHD� XVDQGR OD UHODFLyQ LQYHUVD GH OD FRPSHWHQFLD GH ORV PpWRGRV� \
HO GLVHxDGRU SXHGH HOHJLU GH HQWUH WRGRV HOORV� 'HVSXpV GH OD VHOHFFLyQ GH XQ PpWRGR HO VLV�
WHPD FRPSUXHED VL VX DSOLFDELOLGDG DO FRQWH[WR DFWXDO HQ IXQFLyQ GH VXV UHTXLVLWRV� GDQGR OD
SRVLELOLGDG DO GLVHxDGRU SDUD LQFOXLU HO FRQRFLPLHQWR DGLFLRQDO UHTXHULGR SRU HO PpWRGR �HQ OD
IDVH GH DGTXLVLFLyQ H LQWHJUDFLyQ GH FRQRFLPLHQWR GHO SURFHVR GH GLVHxR GH DSOLFDFLRQHV�� (Q

OD VHJXQGD IRUPD HO SURFHVR HV VLPLODU −IXQFLyQ ILQG�DSSOLFDEOH�PHWKRGV− SHUR HO VLVWHPD
REWLHQH ~QLFDPHQWH ORV PpWRGRV TXH VRQ DSOLFDEOHV GH HQWUH WRGRV ORV TXH UHVXHOYHQ OD WDUHD�
GH IRUPD TXH HO SURSLR FRQWH[WR GH DSOLFDFLyQ GHWHUPLQD ORV PpWRGRV DGHFXDGRV SDUD HO WLSR
GH FRQRFLPLHQWR TXH HVWi DFWXDOPHQWH UHSUHVHQWDGR >'tD]	*RQ]iOH]��@�

/D UHSUHVHQWDFLyQ H[SOtFLWD \ GHFODUDWLYD GH ORV UHTXLVLWRV GH DSOLFDELOLGDG GH ORV PpWRGRV
KDFH TXH VHD SRVLEOH UD]RQDU FRQ HOORV SDUD FRPSUREDU VL XQ PpWRGR HV R QR DGHFXDGR SDUD
XQD FLHUWD VLWXDFLyQ R FRQWH[WR� (VWD FRPSUREDFLyQ VXSRQH TXH HO FRQWH[WR GH DSOLFDFLyQ
DFWXDO WDPELpQ VH UHSUHVHQWD GH IRUPD GHFODUDWLYD� 3DUD HOOR HO VLVWHPD FRQVWUX\H XQD GHVFULS�
FLyQ GH ODV FDUDFWHUtVWLFDV GH GLFKR FRQWH[WR DFWXDO� LQFOX\HQGR GLVWLQWRV WLSRV GH LQIRUPDFLyQ
SRU HMHPSOR� OD SURIXQGLGDG \ DQFKXUD GH VXV WD[RQRPtDV� HO WLSR GH FRQRFLPLHQWR TXH FRQ�
WLHQH� SRU HMHPSOR� HO Q~PHUR GH QLYHOHV WHUPLQROyJLFRV EDMR DOJXQRV GH ORV WpUPLQRV GH
&%52QWR R VX Q~PHUR GH LQVWDQFLDV ²*RDO� 3UHFRQGLWLRQ� 3UREOHPB7\SH� 6LPLODUL�
W\B0HDVXUH� GHSHQGVBRQ� OD HVWUXFWXUD GH RUJDQL]DFLyQ EDMR FLHUWRV FRQFHSWRV ²&DVH�

*RDO� 3UHFRQGLWLRQ−� R OD HVWUXFWXUD GH FLHUWRV LQGLYLGXRV� (VWD GHVFULSFLyQ SHUPLWH� HQ
JHQHUDO� GHWHUPLQDU HO JUDGR GH LQWHJUDFLyQ GHO FRQRFLPLHQWR GHO GRPLQLR \ HO GH &%52QWR�

3DUD FDUDFWHUL]DU HO FRQWH[WR DFWXDO� &2/,%5, FRQVWUXLUi XQ LQGLYLGXR XVDQGR FLHUWRV
GHVFULSWRUHV �DWULEXWRV R UHODFLRQHV� TXH OR GHILQHQ� /RV GHVFULSWRUHV GHO FRQWH[WR VRQ FRP�
SXWDGRV SRU HO VLVWHPD HQ IXQFLyQ GH ODV FDUDFWHUtVWLFDV GH OD EDVH GH FRQRFLPLHQWR� (VWH
LQGLYLGXR VH FODVLILFD HQ OD WD[RQRPtD GH FRQFHSWRV� HQ FRQFUHWR HQ OD SDUWH GH FXDOLILFDGRUHV
GH FRQRFLPLHQWR �VXEFRQFHSWRV GH .QRZOHGJH�4XDOLILHUV�� \ VH FRPSUXHED VL HO FRQFHSWR
GH UHTXLVLWRV DVRFLDGR DO PpWRGR HOHJLGR VXEVXPH DO LQGLYLGXR TXH UHSUHVHQWD HO FRQWH[WR
DFWXDO� 6L HV DVt� HO PpWRGR HV DSOLFDEOH \ VL QR HO PpWRGR QR HV DSOLFDEOH� $GHPiV� HVWH PHFD�
QLVPR KDFH SRVLEOH TXH &2/,%5, H[SOLTXH SRU TXp QR HV DGHFXDGR \ TXp FRQRFLPLHQWR VH
GHEHUtD LQFOXLU SDUD TXH HO PpWRGR IXHVH DSOLFDEOH�

&RPR HMHPSOR PX\ VHQFLOOR SDUD LOXVWUDU HVWH SURFHVR� HO FRQFHSWR &XUUHQWB&RQWH[W GH
OD )LJXUD ���� UHSUHVHQWD XQD VLWXDFLyQ HQ OD TXH GLVSRQHPRV GH XQD WD[RQRPtD GH FRQFHS�
WRV SURIXQGD �:LWKB'RPDLQB&RQFHSWB7D[RQRP\B'HHS� DXQTXH GH SRFD DQFKXUD
�:LWKB'RPDLQB&RQFHSWB7D[RQRP\B1DUURZ�� OD MHUDUTXtD GH UHODFLRQHV GHO GRPLQLR VyOR WLHQH
XQ QLYHO �GRP�UW�GHSWK �� \ OD EDVH GH FDVRV WLHQH WDPDxR PHGLR
�:LWKB&DVHB%DVHBPHGLXPBVL]H�� 6XSRQHPRV TXH TXHUHPRV FRPSUREDU VL HO PpWRGR GH UH�
FXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV HV DSOLFDEOH� 5HFRUGDPRV TXH ORV UHTXLVLWRV GH
DSOLFDELOLGDG GHO PpWRGR HVWDEOHFHQ TXH HO PRGHOR GH FRQRFLPLHQWR GHO GRPLQLR GHEH HVWDU
VXILFLHQWHPHQWH SREODGR� HV GHFLU� MHUDUTXtDV GH FRQFHSWRV \ UHODFLRQHV GH DOWXUD \ DQFKXUD
PHGLD�

/D )LJXUD ���� PXHVWUD XQ HMHPSOR GHO PHFDQLVPR SDUD GHWHUPLQDU VL HO PpWRGR HV R QR
DSOLFDEOH� TXH VH EDVD HQ HO PHFDQLVPR GH VXEVXQFLyQ \ HQ OD UHSUHVHQWDFLyQ H[SOtFLWD GH XQD
MHUDUTXtD GH FRQFHSWRV �VXEFRQFHSWRV GH .QRZOHGJH�4XDOLILHUV� TXH GHVFULEHQ HO FRQRFL�
PLHQWR H[LVWHQWH� (O LQGLYLGXR FRQWH[WR VH FODVLILFD HQ OD SRVLFLyQ TXH OH FRUUHVSRQGD HQ OD
MHUDUTXtD �HQ IXQFLyQ GH VXV GHVFULSWRUHV�� \ VH FRPSUXHED VL HO FRQFHSWR GH UHTXLVLWRV GHO
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PpWRGR OR UHFRQRFH FRPR XQD LQVWDQFLD VX\D� (Q HO HMHPSOR� HO PpWRGR QR HV DSOLFDEOH SRU�
TXH UHTXLHUH XQD WD[RQRPtD GH FRQFHSWRV GH DQFKXUD \ SURIXQGLGDG PHGLD� PLHQWUDV TXH HO
FRQWH[WR DFWXDO UHSUHVHQWD XQD VLWXDFLyQ HQ OD TXH OD WD[RQRPtD GH FRQFHSWRV HV SURIXQGD �\
SRU VXEVXQFLyQ HV DGHFXDGD� SHUR HVWUHFKD� FRQ OR TXH QR VDWLVIDFH ORV UHTXLVLWRV GHO PpWRGR�
(O FRQFHSWR :LWKB'RPDLQB&RQFHSWB7D[RQRP\B1DUURZ QR VXEVXPH DO FRQFHSWR
:LWKB'RPDLQB&RQFHSWB7D[RQRP\B0HGLXPB:LGWK \� SRU WDQWR� HO FRQFHSWR GH UHTXLVLWRV GHO
PpWRGR �&ODVVLILFDWLRQB$SSOLFDWLRQB5HTXLUHPHQWV� QR UHFRQRFH FRPR LQVWDQFLD VX\D DO
LQGLYLGXR TXH UHSUHVHQWD HO FRQWH[WR DFWXDO�

$XQTXH HO PpWRGR QR HV DSOLFDEOH OD UHSUHVHQWDFLyQ GHFODUDWLYD SHUPLWH TXH &2/,%5,
H[SOLTXH FXiO HV OD QHFHVLGDG GH FRQRFLPLHQWR GHO PpWRGR TXH QR VH VDWLVIDFH \ SRGHU UHVRO�
YHU OD FDUHQFLD� (Q HVWH HMHPSOR� HO VLVWHPD SXHGH LQGLFDU TXH SDUD TXH HO PpWRGR VHD DSOLFD�
EOH HV QHFHVDULR SREODU HQ DQFKXUD OD MHUDUTXtD GH FRQFHSWRV GHO GRPLQLR�

(O VLJXLHQWH DSDUWDGR GHVFULEH ORV DWULEXWRV TXH XWLOL]D &2/,%5, FRPR GHVFULSWRUHV GHO
LQGLYLGXR TXH UHSUHVHQWD HO FRQWH[WR DFWXDO� DVt FRPR OD MHUDUTXtD GH FRQFHSWRV TXH UHSUHVHQ�
WDQ ORV FXDOLILFDGRUHV GH FRQRFLPLHQWR �TXH VH PXHVWUD HQ OD )LJXUD ������

Descriptores del contexto y cualificadores del conocimiento 

3DUD GHVFULELU OD VLWXDFLyQ R FRQWH[WR DFWXDO HQ HO TXH VH DSOLFD XQ FLHUWR PpWRGR� &2/,%5,
FRQVWUX\H XQ LQGLYLGXR XVDQGR DOJXQR GH ORV VLJXLHQWHV GHVFULSWRUHV �UHODFLRQHV��

• FDVHEDVH� LQGLYLGXR TXH UHSUHVHQWD D OD EDVH GH FDVRV VREUH OD TXH TXLHUH UHVWULQJLU
OD DSOLFDFLyQ GH ORV PpWRGRV �SRU GHIHFWR HV &$6( FRQ OR TXH WUDEDMDPRV FRQ WRGRV
ORV FDVRV��

• TXHU\� LQGLYLGXR TXH UHSUHVHQWD OD FRQVXOWD DFWXDO �VL H[LVWH��

• FDVH�EDVH�VL]H� Q~PHUR GH FDVRV HQ OD EDVH GH FDVRV VHOHFFLRQDGD HQ HO DWULEXWR FD�
VHEDVH�

Figura 6-10. Aplicabilidad de un método respecto al contexto  
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• GRPDLQ�FRQFHSW�WD[RQRP\�ZLGWK \ GRPDLQ�UHODWLRQ�WD[RQRP\�ZLGWK� DQFKXUD
GH ODV WD[RQRPtDV GH FRQFHSWRV \ UHODFLRQHV GHO GRPLQLR� UHVSHFWLYDPHQWH�

• GRPDLQ�FRQFHSW�WD[RQRP\�GHSWK \ GRPDLQ�UHODWLRQ�WD[RQRP\�GHSWK� SURIXQ�
GLGDG GH OD WD[RQRPtD GH FRQFHSWRV \ UHODFLRQHV GHO GRPLQLR� UHVSHFWLYDPHQWH�

• )RFXV�FRQFHSW� UHIHUHQFLD DO LQGLYLGXR TXH UHSUHVHQWD HO FRQFHSWR GHO GRPLQLR EDMR
\ VREUH HO FXDO PH LQWHUHVD FRPSUREDU OD SURIXQGLGDG GH ODV MHUDUTXtDV� 6H XWLOL]D SDUD
HO PpWRGR GH UHFXSHUDFLyQ SRU FODVLILFDFLyQ� (VWH FRQFHSWR �IRFXV FRQFHSW� HV HO
GHVWLQR GH OD FDGHQD GH UHODFLRQHV TXH LQGLFD HO LQGLYLGXR �OD SDUWH GHO FDVR� TXH KD\
TXH FODVLILFDU�

• )RFXV�FRQFHSW�WD[RQRP\�GHSWK� SURIXQGLGDG GH OD WD[RQRPtD GHO GRPLQLR EDMR HO
FRQFHSWR UHSUHVHQWDGR HQ HO DWULEXWR IRFXV�FRQFHSW�

• JRDO�GHSWK� SUHFRQGLWLRQ�GHSWK� $GDSWDWLRQ�6WUDWHJ\ GHSWK� 3UREOHP�7\SHV
GHSWK� )DLO�7\SH�GHSWK� SURIXQGLGDG GH OD WD[RQRPtD GHO GRPLQLR EDMR ORV FRQ�
FHSWRV *RDO� 3UHFRQGLWLRQ� $GDSWDWLRQ�6WUDWHJ\� 3UREOHP�7\SHV \ )DLO�
7\SH� UHVSHFWLYDPHQWH�

• JRDO�RUJDQL]DWLRQ�VWUXFWXUH� SUH�RUJDQL]DWLRQ�VWUXFWXUH� FDVH�
RUJDQL]DWLRQ�VWUXFWXUH� FDVH�EDVH�RUJDQL]DWLRQ�VWUXFWXUH� HVWUXFWXUD GH ORV
FRQFHSWRV FODVLILFDGRV EDMR *RDO� 3UHFRQGLWLRQ� &DVH R HO FRQFHSWR UHSUHVHQWDGR
SRU HO UHOOHQR GHO DWULEXWR FDVH�EDVH GHO FRQWH[WR� 6HUi XQR GH ORV GRV LQGLYLGXRV�
)&$BODWWLFH R QRQH�

• 6LPLODULW\0HDVXUHBGHSWK� Q~PHUR GH PHGLGDV GH VLPLOLWXG GHILQLGDV� HV GHFLU�
Q~PHUR GH LQVWDQFLDV GHO FRQFHSWR 6LPLODULW\B0HDVXUH�

• 'HSHQGVBRQBGHSWK� 'HSHQGVBRQBXVHV� Q~PHUR GH UHODFLRQHV FODVLILFDGDV EDMR OD UH�
ODFLyQ GHSHQGVBRQ \ Q~PHUR GH YHFHV TXH VH XVD FXDOTXLHUD GH HOODV �LQFOX\HQGR GH�
SHQGVBRQ� HQ OD $%R[�

&RPR \D KHPRV H[SOLFDGR� &2/,%5, FDOFXOD DXWRPiWLFDPHQWH ORV YDORUHV SDUD ORV
DWULEXWRV DQWHULRUHV� (Q IXQFLyQ GH HVWRV YDORUHV HO LQGLYLGXR TXH UHSUHVHQWD HO FRQWH[WR
DFWXDO VH FODVLILFD HQ OD MHUDUTXtD GH FXDOLILFDGRUHV GH FRQRFLPLHQWR �VXEFRQFHSWRV GH
.QRZOHGJH�4XDOLILHUV� TXH VH PXHVWUD HQ OD )LJXUD ����� VREUH OD TXH WDPELpQ HVWiQ
FODVLILFDGRV ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV UHTXLVLWRV GH DSOLFDELOLGDG GH ORV PpWRGRV GH
&%52QWR �FRPR HQ OD )LJXUD ������ (VWD FODVLILFDFLyQ SHUPLWH GHWHUPLQDU VL XQ FLHUWR PpWR�
GR HV DSOLFDEOH HQ XQ FLHUWR FRQWH[WR VHJ~Q ORV UHTXLVLWRV GH DSOLFDELOLGDG TXH KHPRV YLVWR HQ
HO &DStWXOR � SDUD FDGD XQR GH ORV PpWRGRV� /D GHILQLFLyQ HQ /220 GH ORV FRQFHSWRV GH OD

Figura 6-11. Cualificadotes de conocimiento  
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SDUD FDGD XQR GH ORV PpWRGRV� /D GHILQLFLyQ HQ /220 GH ORV FRQFHSWRV GH OD ILJXUD VH SXHGH
FRQVXOWDU HQ HO $SpQGLFH %�

�������� ��������������	������	�
�

/D FRQILJXUDFLyQ GH ORV PpWRGRV VH UHILHUH D OD HVSHFLILFDFLyQ GH VXV UHTXLVLWRV GH HQWUDGD� HQ
FRQFUHWR� GH ORV UHTXLVLWRV SDUDPpWULFRV� GH GLVHxR \ GH FRQRFLPLHQWR� \D TXH ORV GH VHFXHQ�
FLD QR VH SXHGHQ PRGLILFDU� 'H HVWD ODERU VH HQFDUJD OD IXQFLyQ GH OD $3,
FKHFNBLQSXWBUHTXLUHPHQWV� TXH JHQHUD XQ GLiORJR HQ HO TXH PXHVWUD ORV UHTXLVLWRV GH HQ�
WUDGD GHO PpWRGR� WDQWR ORV TXH HVWpQ \D HVWDEOHFLGRV FRPR ORV TXH QR� \ SHUPLWH KDFHU PRGL�
ILFDFLRQHV HQ HOORV�

/D IXQFLyQ UHFLEH XQ PpWRGR L0 \� XVDQGR OD UHODFLyQ PHWKRGBLQSXW� DFFHGH D OD LQVWDQFLD
GH UHTXLVLWRV GH HQWUDGD L5HT� TXH D~QD ORV UHTXLVLWRV GH GLVHxR �UHODFLyQ GH�
VLJQBUHTXLUHPHQWV�� ORV GH FRQRFLPLHQWR �UHODFLyQ NQRZOHGJHBUHTXLUHPHQWV� \ ORV SDUDPp�
WULFRV �SDUDPHWHUBUHTXLUHPHQWV��

'XUDQWH OD IDVH GH GLVHxR GH OD DSOLFDFLyQ VH GHEHQ HVWDEOHFHU ORV UHTXLVLWRV GH GLVHxR \ GH
FRQRFLPLHQWR� /RV UHTXLVLWRV GH GLVHxR VH HVSHFLILFDQ D WUDYpV GH OD IXQFLyQ GH OD $3, SXW�
GHVLJQ�UHTXLUHPHQWV TXH UHFLEH XQ UHTXLVLWR �DWULEXWR GHO LQGLYLGXR GH UHTXLVLWRV GH GLVHxR
GHO PpWRGR� \ HO UHOOHQR FRUUHVSRQGLHQWH� (Q HO FDVR GH ORV UHTXLVLWRV GH FRQRFLPLHQWR� HO
GLVHxDGRU WHQGUi TXH XVDU IXQFLRQHV HVSHFtILFDV GH OD $3,� FRPR FUHDWH6LPLODULW\)XQF�
WLRQ� FUHDWH6LPLODULW\0HDVXUH� DVVRFLDWH6LPLODULW\0HDVXUHWR&RQFHSW� FUHDWH�
UHOHYDQFH�FULWHULD� DGG�VXFRQFHSW� HWF�

(O GLiORJR GH LQWHUID] SURSRUFLRQD D\XGD HQ DPERV FDVRV LQGLFDQGR TXp DWULEXWRV R UH�
TXLVLWRV KD\ TXH UHOOHQDU \ HO WLSR GH YDORUHV� HQ OD FRQILJXUDFLyQ GH ORV UHTXLVLWRV GH GLVHxR� \
TXp IXQFLRQHV KD\ TXH XWLOL]DU SDUD FRQILJXUDU ORV UHTXLVLWRV GH FRQRFLPLHQWR� 9HUHPRV XQ
HMHPSOR GH XVR GH HVWDV IXQFLRQHV HQ HO HMHPSOR GHO $SDUWDGR ��

3.3.4 Ejemplo de configuración de métodos 
&RPR GLVHxDGRUHV GHO VLVWHPD &%5 GH YHQWD GH FRFKHV� HQ HVWD IDVH GHO SURFHVR GH GLVHxR
FRQILJXUDPRV ODV WDUHDV \ ORV PpWRGRV GH OD DSOLFDFLyQ� 'HFLGLPRV OD RSFLyQ PiV VLPSOH� XQ
~QLFR FLFOR &%5 SDUD ORV GRV WLSRV GH FDVRV�

$ WUDYpV GH OD LQWHUID] VH KDUiQ ODV OODPDGDV D OD IXQFLyQ GH OD $3, GH FUHDFLyQ GH XQ QXH�
YR FLFOR &%5 �TXH VH DVRFLDUi HO FRQFHSWR &$6(� \ D OD IXQFLyQ GH FRPLHQ]R GH OD UHVROXFLyQ
GH OD WDUHD OR TXH JHQHUD OD LQWHUID] WH[WXDO GH VHOHFFLyQ \ FRQILJXUDFLyQ GH PpWRGRV TXH VH
PXHVWUD HQ OD )LJXUD ����� (Q OD LQWHUDFFLyQ HO XVXDULR HOLPLQD ODV WDUHDV GH UHXWLOL]DFLyQ� UHYL�
VLyQ \ DSUHQGL]DMH GHO PpWRGR &%5� HV GHFLU� OD ~QLFD WDUHD TXH VH UHVXHOYH HV OD UHFXSHUDFLyQ�
\ DVRFLD D OD PLVPD HO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG� 5HDOPHQWH HO UHVWR
GH ODV WDUHDV TXHGDQ YLQFXODGDV FRQ HO PpWRGR LGRBQRWKLQJB0HWKRG� FRQ OR TXH HO HIHFWR HV
OD QR UHVROXFLyQ GH ODV PLVPDV HQ HVWH FLFOR�

3RVWHULRUPHQWH KDEUi TXH FRQILJXUDU ORV UHTXLVLWRV GH HQWUDGD GHO PpWRGR� (Q SDUWLFXODU�
ORV UHTXLVLWRV GH FRQRFLPLHQWR GHO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG VXJLH�
UHQ OD GHILQLFLyQ GH PHGLGDV GH VLPLOLWXG DVRFLDGDV D ORV FRQFHSWRV GHO GRPLQLR� HQ SDUWLFXODU
D ORV FRQFHSWRV &DU� 3XUFKDVLQJ�$JUHHPHQW \ &RORU FRQ OR TXH HO GLVHxDGRU SURFHGH D VX
FUHDFLyQ� 7UDV HVWH SDVR GH FRQILJXUDFLyQ OD DSOLFDFLyQ TXHGD OLVWD SDUD OD IDVH GH SUXHEDV�
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5HVROYLHQGR WDUHD ´SULQFLSDO &%5µ �LFEUBWDVN���
0pWRGRV DVRFLDGRV D OD WDUHD ´SULQFLSDO &%5µ�

0pWRGR &%5 �PpWRGR SULQFLSDO &%5�
2SFLRQHV�

�� (OLPLQDU PpWRGR
�� $VRFLDU PpWRGR DGLFLRQDO
�� &RQILJXUDU HQWUDGDV GH XQ PpWRGR
�� 0RGLILFDU VXEWDUHDV GH XQ PpWRGR
�� 6HOHFFLRQDU PpWRGR \ FRQWLQXDU UHVROXFLyQ

2SFLyQ �� 6HOHFFLRQDU PpWRGR \ FRQWLQXDU UHVROXFLyQ

2SFLyQ� �
0pWRGR &%5 ¢0RGLILFDU VXEWDUHDV 6�1" 6

�� (OLPLQDU WDUHDV
�� $xDGLU QXHYDV WDUHDV
�� 6DOLU
2SFLyQ� �

0pWRGR &%5 ¢6HOHFFLRQDU 6�1" 6

5HVROYLHQGR WDUHD ´5HFXSHUDFLyQ GH FDVRVµ �LUHWULHYHBWDVN���
0pWRGRV DVRFLDGRV D OD WDUHD ´5HFXSHUDFLyQ GH FDVRVµ

1LQJ~Q PpWRGR DVRFLDGR DFWXDOPHQWH
2SFLRQHV�

�� (OLPLQDU PpWRGR
�� $VRFLDU PpWRGR DGLFLRQDO
�� &RQILJXUDU HQWUDGDV GH XQ PpWRGR
�� 0RGLILFDU VXEWDUHDV GH XQ PpWRGR
�� 6HOHFFLRQDU PpWRGR \ FRQWLQXDU UHVROXFLyQ

2SFLyQ� �
�� 9HU WRGRV ORV PpWRGRV TXH UHVXHOYHQ OD WDUHD
�� 9HU VyOR PpWRGRV DSOLFDEOHV FRQ HO

FRQRFLPLHQWR DFWXDO
2SFLyQ� �
(OHJLU PpWRGR�
�� &RPSXWDFLRQDO ´ FRPSXWD OD VLPLOLWXG ��µ
�� &ODVLILFDFLyQ ´ EDVDGR HQ FODVLILFDU ��µ
�� 7pUPLQRV GH VLPLOLWXG

�������
2SFLyQ� ��

5HVROYLHQGR WDUHD ´5HFXSHUDFLyQ GH FDVRVµ �LUHWULHYHBWDVN���
0pWRGRV DVRFLDGRV D OD WDUHD ´5HFXSHUDFLyQ GH FDVRVµ

&RPSXWDFLRQDO
2SFLRQHV�

�� (OLPLQDU PpWRGR
�� $VRFLDU PpWRGR DGLFLRQDO
�� &RQILJXUDU HQWUDGDV GH XQ PpWRGR
�� 0RGLILFDU VXEWDUHDV GH XQ PpWRGR
�� 6HOHFFLRQDU PpWRGR \ FRQWLQXDU UHVROXFLyQ

2SFLyQ� �

6XEWDUHDV DFWXDOHV�
��5HFXSHUDFLyQ GH FDVRV
��5HXWLOL]DFLyQ GH FDVRV
��5HYLVLyQ GH FDVRV
��$SUHQGL]DMH
(OLPLQDU" �� SDUD VDOLU�� ����� �

�9ROYHPRV DO PHQ~ SULQFLSDO�

 ! �LFEUBPHWKRG��

 ! ´0pWRGR &%5µ

 ! ´0pWRGR SULQFLSDO &%5µ

�UHWULHYH�WDVN�PHWKRG �LFEUBWDVN���

�SULQW�QDPH �LFEUBPHWKRG���

�JHW�GRFXPHQWDWLRQ �LFEUBPHWKRG���

�IRUJHWBWDVNBPHWKRG �LUHXVHBWDVN� LFEUBPHWKRG���
�IRUJHWBWDVNBPHWKRG �LUHYLVHBWDVN� LFEUBPHWKRG���
�IRUJHWBWDVNBPHWKRG �LUHWDLQBWDVN� LFEUBPHWKRG���

��µ0pWRGR &%5µ ´0pWRGR SULQFLSDO &%5µ��

�OLVW�VXEWDVNV �LFEUBPHWKRG���

�SULQW�QDPH �LUHWULHYHBWDVN���

�SULQW�QDPH �LUHXVHBWDVN���

 ! �LUHWULHYHBWDVN�� LUHXVHBWDVN��
LUHYLVHBWDVN�� LUHWDLQBWDVN��

 ! ´UHFXSHUDFLyQ GH FDVRVµ

 ! ´UHXWLOL]DFLyQ GH FDVRVµ
��

�ILQG�VXLWDEOH�PHWKRGV �LUHWULHYHBWDVN���

�FKHFN�DSSOLFDELOLELW\ �LFRPSXWDWLRQDOBPHWKRG���

�OLQNBWDVNBPHWKRG �LUHWULHYHBWDVN� LFRPSXWDWLRQDOBPHWKRG���
�� FRPSUXHED TXH HO PpWRGR HV DSOLFDEOH DO FRQWH[WR

�FKHFN�LQSXW�UHTXLUHPHQWV �LFRPSXWDWLRQDOBPHWKRG����
OD IXQFLyQ JHQHUD XQ GLiORJR TXH PXHVWUD ORV UHTXLVLWRV
GH HQWUDGD HVWDEOHFLGRV \ SHUPLWH PRGLILFDUORV�

Figura 6-12. Resolución de tareas 
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3.4 Depuración y pruebas  
7UDV OD UHVROXFLyQ GH ODV WDUHDV GH GLVHxR GH OD DSOLFDFLyQ� FDGD FLFOR GH UHVROXFLyQ GH SUR�

EOHPDV −R FLFOR GH LQWHUDFFLyQ FRQ HO XVXDULR− VH FRUUHVSRQGH FRQ OD UHVROXFLyQ GH DOJXQD GH
ODV LQVWDQFLDV GH &%5B7$6.� TXH VRQ ODV UHSUHVHQWDQWHV GH ORV FLFORV GH UHVROXFLyQ GH SUREOH�
PDV TXH VH KDQ FRQILJXUDGR HQ OD DSOLFDFLyQ� 6L QR VH KD KHFKR DQWHULRUPHQWH� HO GLVHxDGRU
GHEH DVRFLDU FDGD XQD GH ODV LQVWDQFLDV GH &%5B7$6. FRQ ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV
WLSRV GH XVXDULR� WLSRV GH FDVRV R WLSRV GH FRQVXOWD� GHSHQGLHQGR GHO XVR GH FDGD FLFOR GH

LQWHUDFFLyQ −XVDQGR ODV IXQFLRQHV GH OD $3, DVVRFLDWH�F\FOH \ IUHH�F\FOH�

(Q HVWD IDVH GH GHSXUDFLyQ \ SUXHEDV� HO GLVHxDGRU SXHGH SUREDU ORV PpWRGRV FRQILJXUD�
GRV XWLOL]DQGR HO PLVPR SURFHVR GH UHVROXFLyQ GH WDUHDV TXH VH XVDUi HQ OD DSOLFDFLyQ ILQDO \
TXH HV VLPLODU DO TXH KHPRV GHVFULWR SDUD HO SURFHVR GH GLVHxR� VDOYR TXH QR VH SHUPLWHQ
PRGLILFDFLRQHV HQ ODV WDUHDV TXH GHULYD XQ PpWRGR� QL HQ ORV UHTXLVLWRV GH GLVHxR QL GH FRQR�
FLPLHQWR� $GHPiV� HQ OD DSOLFDFLyQ ILQDO ORV HQODFHV HQWUH ODV WDUHDV \ ORV PpWRGRV \ ORV UHTXL�
VLWRV GH GLVHxR HVWDUiQ ILMDGRV�

(Q FXDQWR D OD FRQILJXUDFLyQ GH WDUHDV \ PpWRGRV OD LQWHUYHQFLyQ GHO XVXDULR ILQDO HQ OD
DSOLFDFLyQ FRQVLVWLUi HQ�

• (OHJLU HQWUH ORV PpWRGRV DOWHUQDWLYRV DVRFLDGRV D XQD WDUHD� (VWD HOHFFLyQ VyOR HV QH�
FHVDULD VL H[LVWHQ YDULRV HQODFHV WDVNBPHWKRG� 6L OD WDUHD HVWi YLQFXODGD FRQ XQ ~QLFR
PpWRGR� VHUi pVWH HO TXH VH XWLOLFH�

• &RQILJXUDU ORV UHTXLVLWRV SDUDPpWULFRV GH ORV PpWRGRV XWLOL]DQGR OD D\XGD GHO VLVWHPD
�ORV UHTXLVLWRV VH HVWDEOHFHQ XVDQGR OD IXQFLyQ GH OD $3, SXW�SDUDPHWHU�
UHTXLUHPHQWV��

&2/,%5, GHILQH XQ SURFHVR GH UHVROXFLyQ GH WDUHDV JHQHUDO \ UHFXUVLYR TXH SDUWH GH XQD
WDUHD TXH TXHUHPRV UHVROYHU \ DFFHGH D ORV PpWRGRV HOHJLGRV \ FRQILJXUDGRV SRU HO GLVHxDGRU
�XVDQGR OD IXQFLyQ GH OD $3, UHWULHYHBWDVNBPHWKRG�� 6L KD\ PiV GH XQ PpWRGR� VHUi HO
XVXDULR HO TXH HOLMD XQR GH HOORV XVDQGR FRPR D\XGD OD GRFXPHQWDFLyQ TXH HO GLVHxDGRU KD\D
LQFOXLGR HQ HO PpWRGR� 6L HO PpWRGR HV GH UHVROXFLyQ VH XVD GLUHFWDPHQWH SDUD UHVROYHU OD
WDUHD \ VL QR OD GLYLGH HQ VXEWDUHDV \ SDUD FDGD XQD GH HOODV DSOLFDPRV HO SURFHVR GH UHVROX�
FLyQ GH IRUPD UHFXUVLYD�

3.4.1 Resolución de tareas en la aplicación final 
(O SURFHVR GH UHVROXFLyQ GH WDUHDV HQ OD DSOLFDFLyQ ILQDO HV VLPLODU DO TXH KHPRV GHVFULWR HQ HO
$SDUWDGR ����� SDUD HO SURFHVR GH FRQILJXUDFLyQ GH WDUHDV� /D GLIHUHQFLD IXQGDPHQWDO HV TXH
FRPR YLPRV� GXUDQWH OD IDVH GH GLVHxR ODV WDUHDV QR VH UHVXHOYHQ VLQR TXH ~QLFDPHQWH VH
VLPXOD HO SURFHVR GH UHVROXFLyQ TXH VH OOHYD D FDER HQ OD DSOLFDFLyQ ILQDO�

/RV SDVRV TXH OOHYD D FDER HO UHVROXWRU GH WDUHDV SDUD UHVROYHU FXDOTXLHU WDUHD L7 VRQ�

�� $FFHGHU D ORV PpWRGRV YLQFXODGRV D OD WDUHD L7 D WUDYpV GH VX UHODFLyQ WDVNBPHWKRG�
6L KD\ YDULRV VH GDUi RSFLyQ DO XVXDULR SDUD HOHJLU XQR GH HOORV� L0�

�� &RQ HO PpWRGR L0 UHVROYHU OD WDUHD L7�

– $FFHGHU D ORV UHTXLVLWRV SDUDPpWULFRV \ GDU RSFLyQ D FRQILJXUDU HO PpWRGR�

– 6L L0 HV XQ PpWRGR GH UHVROXFLyQ XWLOL]DUOR SDUD UHVROYHU L7� (O VLVWHPD KDFH XQD
OODPDGD D OD IXQFLyQ DSOLFDU�UHV TXH DFFHGH D OD HVSHFLILFDFLyQ RSHUDFLRQDO GHO
PpWRGR �UHODFLyQ RSHUDWLRQDOBVSHFLILFDWLRQ GH L0� \ DSOLFD OD IXQFLyQ /LVS
XVDQGR ORV UHTXLVLWRV GH HQWUDGD L5HT� SDUD REWHQHU HO UHVXOWDGR L2XWSXW�
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– 6L L0 HV XQ PpWRGR GH GHVFRPSRVLFLyQ �LQVWDQFLD GH 'HFRPSRVLWLRQB0HWKRG�� HO
VLVWHPD KDFH XQD OODPDGD D OD IXQFLyQ DSOLFDU�GHVF TXH GHYXHOYH OD VHFXHQFLD GH
WDUHDV �67�� �� � 67Q� TXH VH UHVXHOYHQ GH IRUPD UHFXUVLYD �YXHOWD DO SDVR ��� (Q OD
UHVROXFLyQ GH OD VHFXHQFLD GH WDUHDV� OD VDOLGD GHO PpWRGR TXH UHVXHOYH FDGD WDUHD VH
XVD FRPR OD HQWUDGD GHO PpWRGR TXH UHVXHOYH OD VLJXLHQWH WDUHD GH OD VHFXHQFLD�

(O VLJXLHQWH DSDUWDGR HMHPSOLILFD HO XVR GH &2/,%5, \ ODV IDVHV GH GLVHxR SDUD XQD DSOL�
FDFLyQ PiV FRPSOHMD�

4. Ejemplo: Generación de Poesía 
&RPR HMHPSOR GH XVR GH &2/,%5, \ &%52QWR� HQ HVWH DSDUWDGR GHVFULELPRV HO GLVHxR GH
XQ VLVWHPD &%5 TXH JHQHUD SRHVtDV HQ FDVWHOODQR WRPDQGR FRPR SXQWR GH SDUWLGD XQ WH[WR
GDGR SRU HO XVXDULR \ XQD EDVH GH FDVRV GH SRHPDV SUHYLRV�

(Q JHQHUDO� OD ODERU GH JHQHUDFLyQ DXWRPiWLFD GH WH[WRV UDGLFD HQ HQFRQWUDU HVWUXFWXUDV
OLQJ�tVWLFDV FRUUHFWDV TXH UHSUHVHQWHQ XQ PHQVDMH TXH VH TXLHUH WUDQVPLWLU� (Q HVWH HMHPSOR
QRV FHQWUDPRV HQ WH[WRV SRpWLFRV TXH VH DWLHQHQ D IRUPDV HVWUyILFDV \ D HVWUXFWXUDV PpWULFDV
WUDGLFLRQDOHV >4XLOLV��@� /D DSOLFDFLyQ QR SUHWHQGH VHU XQ JHQHUDGRU DXWRPiWLFR GH SRHPDV
TXH FRPSLWD FRQ SRHWDV UHDOHV� QL UHGXFLU HO SURFHVR GH FUHDFLyQ OLWHUDULD D XQ FRQMXQWR GH
WUDQVIRUPDFLRQHV EiVLFDV VREUH SRHPDV SUHYLRV� DXQTXH Vt HVWXGLD DTXHOOD SDUWH GH ORV SURFH�
VRV LQYROXFUDGRV TXH HV VXVFHSWLEOH GH FLHUWD PHFDQL]DFLyQ� 3RU HMHPSOR� HO Q~PHUR GH VtOD�
EDV LPSRQH UHVWULFFLRQHV HQ HO WLSR GH YHUVRV TXH VH SXHGHQ JHQHUDU� 3RU RWUR ODGR� ODV UHJODV
GH OD IRUPD HVWUyILFD D XWLOL]DU LPSRQHQ UHVWULFFLRQHV D OD HVWUXFWXUD JHQHUDO GHO SRHPD�

([LVWHQ YHUVLRQHV SUHYLDV GH HVWD DSOLFDFLyQ XWLOL]DQGR GLVWLQWDV WHFQRORJtDV� :$63�
$63,' >*HUYiV��@ >*HUYiV��D@� (Q HVWH DSDUWDGR HVWXGLDPRV OD DGHFXDFLyQ� YHQWDMDV \ SRVL�
ELOLGDGHV GH &2/,%5, SDUD HVWD DSOLFDFLyQ� (Q XQ SULPHU DQiOLVLV VH REVHUYDQ FDUDFWHUtVWLFDV
GHO GRPLQLR \ GH OD DSOLFDFLyQ TXH UHVXOWDQ DGHFXDGDV SDUD ORV PpWRGRV GH &%52QWR� 3RU
HMHPSOR� VH SXHGH VDFDU SDUWLGR GH XQD UHSUHVHQWDFLyQ H[SOtFLWD GHO PRGHOR GHO GRPLQLR� ODV
FDUDFWHUtVWLFDV TXH GHVFULEHQ ODV UHJODV GH OD SRHVtD IRUPDO VH SXHGHQ H[SUHVDU PHGLDQWH GHIL�
QLFLRQHV WHUPLQROyJLFDV TXH SHUPLWHQ FRPSUREDU OD FRUUHFFLyQ GH XQ SRHPD JHQHUDGR� ORV FD�
VRV VRQ FRPSOHMRV \ VH SXHGHQ LGHQWLILFDU GLVWLQWRV WLSRV GH FDVRV FRQ GLVWLQWRV QLYHOHV GH
FRPSOHMLGDG�

(Q ORV VLJXLHQWHV DSDUWDGRV GHVFULELPRV HO GLVHxR GHO JHQHUDGRU GH SRHPDV XVDQGR
&2/,%5,�&%52QWR� 6LJXLHQGR ODV IDVHV GHVFULWDV HQ HO DSDUWDGR DQWHULRU� HO GLVHxDGRU GH OD
DSOLFDFLyQ OOHYDUi D FDER XQD IDVH GH PRGHODGR GHO GRPLQLR H LQWHJUDFLyQ FRQ &%52QWR� OD
GHILQLFLyQ GH OD EDVH GH FDVRV� GH ORV WLSRV GH FRQVXOWD \ GH XVXDULRV \ OD VHOHFFLyQ \ FRQILJX�
UDFLyQ GH ORV PpWRGRV &%5�

4.1 Adquisición de conocimiento del dominio 
$XQTXH KXELHVH VLGR GHVHDEOH� QR KHPRV HQFRQWUDGR RQWRORJtDV GHO GRPLQLR GH OD DSOLFDFLyQ

SODQWHDGD −OD SRHVtD IRUPDO HQ FDVWHOODQR− TXH SXGLpUDPRV UHXWLOL]DU� 3RU WDQWR� KHPRV WHQL�
GR TXH KDFHU HO HVIXHU]R LQLFLDO GH PRGHODU XQD EDVH GH FRQRFLPLHQWR VREUH HO GRPLQLR� HV�
SHUDQGR TXH HO UHVXOWDGR SXHGD VHU UHXWLOL]DGR HQ RWUDV DSOLFDFLRQHV� SRU HMHPSOR DxDGLpQGR�
OR FRPR RQWRORJtD D DOJXQD GH ODV ELEOLRWHFDV H[LVWHQWHV�

(O REMHWLYR GH HVWH DSDUWDGR HV GHVFULELU ORV DVSHFWRV GH OD PpWULFD WUDGLFLRQDO TXH KHPRV
IRUPDOL]DGR PHGLDQWH XQD UHSUHVHQWDFLyQ WHUPLQROyJLFD \ FyPR VH KDQ PRGHODGR XVDQGR
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/220 DSURYHFKDQGR VXV PHFDQLVPRV GH UD]RQDPLHQWR −SULQFLSDOPHQWH OD GHWHFFLyQ GH
LQFRKHUHQFLDV \ HO UHFRQRFLPLHQWR GH LQVWDQFLDV� (Q HO $SpQGLFH ( VH LQFOX\H OD IRUPDOL]D�
FLyQ FRPSOHWD GHO PRGHOR GHO GRPLQLR�

4.1.1 Reglas básicas de la poesía en castellano 
([LVWHQ FLHUWDV UHJODV GH OD SRHVtD IRUPDO HQ FDVWHOODQR SDUD GHWHUPLQDU HO Q~PHUR GH VtODEDV
PpWULFDV� HO WLSR GH YHUVR R OD IRUPD HVWUyILFD TXH VH XVD HQ XQ FLHUWR SRHPD� 6DELHQGR TXH
FDGD SDODEUD VH GLYLGH HQ VtODEDV \ TXH VyOR XQD GH HOODV OOHYD HO DFHQWR SURVyGLFR� ODV UHJODV
TXH UHVWULQJHQ OD YDOLGH] GH XQ SRHPD WLHQHQ HQ FXHQWD ORV VLJXLHQWHV DVSHFWRV�

1~PHUR GH VtODEDV PpWULFDV� 8QD GH ODV FDUDFWHUtVWLFDV SULQFLSDOHV GH ORV YHUVRV� UHV�
SHFWR D OD PpWULFD GH OD HVWURID TXH IRUPDQ� HV VX Q~PHUR GH VtODEDV� (Q JHQHUDO� OD VtODED
PpWULFD QR VLHPSUH FRLQFLGH FRQ OD VtODED PRUIROyJLFD� \D TXH FXDQGR XQD SDODEUD WHUPLQD HQ
YRFDO \ OD VLJXLHQWH SDODEUD HPSLH]D HQ YRFDO� OD ~OWLPD VtODED GH OD SULPHUD SDODEUD \ OD SUL�
PHUD VtODED GH OD VLJXLHQWH SDODEUD IRUPDQ XQD ~QLFD VtODED PpWULFD� (VWH IHQyPHQR VH FRQR�
FH FRPR VLQDOHID H LQIOX\H HQ HO SUREOHPD GH HVWDEOHFHU OD FXHQWD GH VtODEDV GH XQ YHUVR� 3RU
HMHPSOR� HO YHUVR ´EiVWHWH DPRU OR TXH KD SRU Pt SDVDGRµ WLHQH �� VtODEDV PRUIROyJLFDV
SHUR WLHQH �� VtODEDV PpWULFDV \D TXH WLHQH GRV FDVRV GH VLQDOHID �PDUFDGRV HQ QHJULWD�� ´EiVWH�

VG � CPRU OR TXG � JC SRU Pt SDVDGRµ�

)RUPDV HVWUyILFDV� $XQTXH XQ SRHPD SXHGH VHU XQD VHFXHQFLD GH YHUVRV VLQ HVWUXFWXUDU
\ FRQ PX\ SRFDV UHVWULFFLRQHV� HQ HVWD DSOLFDFLyQ HVWDPRV LQWHUHVDGRV HVSHFtILFDPHQWH HQ OD
JHQHUDFLyQ GH SRHPDV TXH VH FLxHQ D IRUPDV HVWUyILFDV FRQFUHWDV� SRU HMHPSOR� VRQHWRV� WHU�
FHWRV R FXDUWHWRV� &XDQGR JHQHUDPRV XQ QXHYR SRHPD� ODV UHVWULFFLRQHV LPSXHVWDV SRU OD
IRUPD HVWUyILFD HVFRJLGD SXHGHQ DIHFWDU D GLVWLQWRV SDUiPHWURV�

• 3XHGHQ LPSRQHU XQD FLHUWD UHVWULFFLyQ DO Q~PHUR GH YHUVRV GHO SRHPD� 3RU HMHP�
SOR� XQ FXDUWHWR WLHQH H[FOXVLYDPHQWH FXDWUR YHUVRV�

• 3XHGHQ GHWHUPLQDU OD ORQJLWXG GH ORV YHUVRV �Q~PHUR GH VtODEDV PpWULFDV�� SRU
HMHPSOR� XQ URPDQFH WLHQH YHUVRV GH RFKR VtODEDV�

• 3XHGHQ GHWHUPLQDU OD ULPD GH DOJXQRV R WRGRV ORV YHUVRV FRPR HQ ORV WHUFHWRV� HQ
ORV TXH ULPD HO SULPHU YHUVR FRQ HO WHUFHUR� R HQ ORV FXDUWHWRV� HQ ORV TXH ULPDQ ORV
YHUVRV SULPHUR \ FXDUWR� \ VHJXQGR \ WHUFHUR�

(O SRHWD TXH JHQHUD XQ SRHPD QR QHFHVDULDPHQWH WLHQH SUHVHQWH HVWDV UHVWULFFLRQHV HQ
IRUPD GH UHJODV� VLQR TXH KD GHVDUUROODGR XQD VHQVLELOLGDG �GH FX\D IRUPDOL]DFLyQ FRQFUHWD HQ
OD PD\RUtD GH ORV FDVRV HO SRHWD PLVPR QR HV FRQVFLHQWH� TXH OH SHUPLWH GLVWLQJXLU FXDQGR XQ
ERUUDGRU R XQD LGHD VRQ SRpWLFDPHQWH DFHSWDEOHV� (Q :$63 \ $63,' VH GHILQH XQD DSUR[L�
PDFLyQ IRUPDO GH HVWD VHQVLELOLGDG HQ WpUPLQRV GHO Q~PHUR \ QDWXUDOH]D GH ODV SDODEUDV TXH
FRQVWLWX\HQ XQ YHUVR� (Q QXHVWUD DSOLFDFLyQ H[LVWH XQ PRGHOR WHUPLQROyJLFR GHO GRPLQLR TXH
JXtD OD UHSUHVHQWDFLyQ GH FDVRV \ VH GHILQH XQD DSUR[LPDFLyQ EDVDGD HQ FDVRV GH HVWD VHQVLEL�
OLGDG� \D TXH ORV FDVRV �SRHPDV� SUHYLRV FXPSOHQ ODV UHJODV IRUPDOHV� $O JHQHUDU XQ QXHYR
SRHPD EDVDGR HQ XQR DQWHULRU VH PDQWLHQHQ ORV DVSHFWRV IRUPDOHV �VLQWiFWLFRV \ PpWULFRV�
DGDSWDQGR� PHGLDQWH VXVWLWXFLyQ ORFDO� ODV SDODEUDV FRQFUHWDV TXH VH XWLOL]DQ� (V GHFLU� FRQIL�
JXUDUHPRV XQD DSOLFDFLyQ HQ OD TXH VH JHQHUDQ SRHPDV PDQWHQLHQGR OD HVWUXFWXUD GH XQ
SRHPD UHFXSHUDGR \ VXVWLWX\HQGR VXV SDODEUDV SRU ODV SDODEUDV GDGDV HQ OD FRQVXOWD� PDQWH�
QLHQGR ODV FDUDFWHUtVWLFDV VLQWiFWLFDV \ PpWULFDV GHO SRHPD UHVXOWDQWH�
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4.1.2 Formalización del modelo del dominio 
(Q HO PRGHOR GHO GRPLQLR ORV SRHPDV VH UHSUHVHQWDQ FRPR LQVWDQFLDV GHO FRQFHSWR SULPLWLYR
3RHPDB&RQFHSW� &DGD SRHPD VH UHODFLRQD FRQ VXV HVWURIDV −TXH VH UHSUHVHQWDQ FRPR LQVWDQ�
FLDV GHO FRQFHSWR (VWURIDB&RQFHSW−� \ FDGD HVWURID VH UHODFLRQD FRQ VXV YHUVRV −LQVWDQFLDV
GHO FRQFHSWR 9HUVRB&RQFHSW−� TXH HV XQ WLSR GH OtQHD GH WH[WR �VXEFRQFHSWR GH /t�

QHDB7H[WR� SDUD HO TXH� DGHPiV GH VXV SDODEUDV −UHODFLyQ WLHQH�SDODEUD−� VH UHSUHVHQWD VX
ULPD \ Q~PHUR GH VtODEDV −D WUDYpV GH ODV UHODFLRQHV ULPD�YHUVR \ QXPHUR�VLODEDV�YHUVR�
UHVSHFWLYDPHQWH� $GHPiV� XQ YHUVR GH XQD HVWURID SXHGH HVWDU HQFDEDOJDGR FRQ HO VLJXLHQWH
YHUVR SDUD LQGLFDU TXH IRUPDQ XQD ~QLFD RUDFLyQ�

(O Q~PHUR GH VtODEDV GH XQ YHUVR VH REWLHQH XVDQGR XQD IXQFLyQ TXH FRPSXWD OD VXPD
GHO Q~PHUR GH VtODEDV GH ODV SDODEUDV GHO YHUVR WHQLHQGR HQ FXHQWD ODV VLQDOHIDV� (Q IXQFLyQ
GHO YDORU FRPSXWDGR SDUD HVWH DWULEXWR HQ FDGD LQVWDQFLD GHO FRQFHSWR 9HUVRB&RQFHSW� HO
VLVWHPD FODVLILFD ORV YHUVRV HQ +HSWDVtODERV� 2FWRVtODERV� (QHDVtODERV� 'HFDVtODERV�
(QGHFDVtODERV \ 'RGHFDVtODERV� /DV GHILQLFLRQHV GH ORV FRQFHSWRV VH SXHGHQ FRQVXOWDU HQ
HO $SpQGLFH (�

/RV GLVWLQWRV WLSRV GH HVWURIDV VH UHSUHVHQWDQ PHGLDQWH XQD MHUDUTXtD GH VXEFRQFHSWRV GH
(VWURIDB&RQFHSW TXH FODVLILFDQ ODV HVWURIDV HQ WUHV WLSRV� URPDQFHV� WHUFHWRV \ FXDUWHWRV� 8Q

SRHPD SXHGH HVWDU IRUPDGR SRU XQD ~QLFD HVWURID −FRPR ORV URPDQFHV� WHUFHWRV \ FXDUWH�

WRV− R SRU YDULDV −WHUFHWRV HQFDGHQDGRV \ VRQHWRV�
• /RV WHUFHWRV VRQ ODV HVWURIDV −LQVWDQFLDV GH (VWURIDB&RQFHSW− TXH HO VLVWHPD UHFR�

QRFH FRPR SHUWHQHFLHQWHV DO FRQFHSWR 7HUFHWRB&RQFHSW� 6H GHILQHQ FRPR DTXHOODV

HVWURIDV FRQ H[DFWDPHQWH WUHV YHUVRV HQGHFDVtODERV −LQVWDQFLDV GH (QGHFDVtODER� (Q
JHQHUDO ORV WHUFHWRV QR WLHQH UHVWULFFLRQHV GH ULPD� DXQTXH GLVWLQJXLPRV XQ WLSR GH
WHUFHWRV FDUDFWHUtVWLFRV HQ ORV TXH HO SULPHU YHUVR ULPD FRQ HO WHUFHUR �7HUFHWR8QR�
7UHV TXH HV VXEFRQFHSWR GH 7HUFHWRB&RQFHSW��

• /RV FXDUWHWRV VRQ ODV HVWURIDV UHFRQRFLGDV FRPR SHUWHQHFLHQWHV DO FRQFHSWR &XDUWH�
WRB&RQFHSW� 6H GHILQHQ FRPR DTXHOODV HVWURIDV FRQ FXDWUR YHUVRV (QGHFDVtODERV�
$GHPiV XQD FDUDFWHUtVWLFD FRP~Q GH WRGRV ORV FXDUWHWRV HV VX ULPD� HO SULPHU YHUVR
ULPD FRQ HO FXDUWR� \ HO VHJXQGR FRQ HO WHUFHUR�

• /RV URPDQFHV VRQ ODV HVWURIDV −LQVWDQFLDV GH 5RPDQFHB&RQFHSW− TXH WLHQHQ XQ Q~�
PHUR SDU GH YHUVRV 2FWRVtODERV \ WDOHV TXH ULPDQ ORV YHUVRV SDUHV� /D ULPD HQ HVWH
WLSR GH HVWURIDV HV DVRQDQWH \ QR FRQVRQDQWH FRPR HQ ORV WLSRV DQWHULRUHV� (Q OD
YHUVLyQ DFWXDO GH OD DSOLFDFLyQ VyOR WHQHPRV HQ FXHQWD OD ULPD FRQVRQDQWH�

• 8Q WHUFHWR HQFDGHQDGR −LQVWDQFLD GH 7HUFHWRB(QFDGHQDGR− HV XQ WLSR GH HVWURID GH
VHLV YHUVRV (QGHFDVtODERV FX\D ULPD HV $%$ %$%� (Q QXHVWUR PRGHOR GHO GRPLQLR
XQ WHUFHWR HQFDGHQDGR QR VH GHILQH HQ WpUPLQRV GH VXV YHUVRV� VLQR FRPR XQ WLSR GH
SRHPD TXH VH FRPSRQH GH YDULDV HVWURIDV VLPSOHV� HQ FRQFUHWR GRV WHUFHWRV TXH UL�
PDQ GH IRUPD LQYHUVD� &RQ HVWD DSUR[LPDFLyQ� FDGD WHUFHWR HV XQ FDVR VLPSOH TXH
IRUPD SDUWH GH RWUR FDVR PiV FRPSOHMR �HO WHUFHWR HQFDGHQDGR��

• 8Q VRQHWR −LQVWDQFLD GH 6RQHWRB&RQFHSW− HV XQD HVWURID GH �� YHUVRV (QGHFDVtOD�
ERV FX\D ULPD HV GHO WLSR $%%$ $%%$ &'( &'( R $%%$ $%%$ &'& '&'�
,JXDO TXH HQ ORV WHUFHWRV HQFDGHQDGRV� HQ QXHVWUR PRGHOR GHO GRPLQLR XQ VRQHWR VH
GHILQH FRPR XQ WLSR GH SRHPD TXH VH FRPSRQH GH YDULDV HVWURIDV VLPSOHV� HQ FRQ�
FUHWR GRV FXDUWHWRV \ GRV WHUFHWRV�
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4.1.3 La representación del vocabulario 
8QD SDUWH PX\ LPSRUWDQWH GHO PRGHOR GHO GRPLQLR GH OD SRHVtD IRUPDO HQ FDVWHOODQR HV OD
UHSUHVHQWDFLyQ GHO YRFDEXODULR� HV GHFLU� GH ODV SDODEUDV TXH IRUPDQ ORV YHUVRV� (Q HVWD DSOL�
FDFLyQ WUDEDMDUHPRV FRQ XQ YRFDEXODULR SUHGHILQLGR GRQGH SDUD FDGD SDODEUD UHSUHVHQWDPRV�
VX ULPD FRQVRQDQWH� HO Q~PHUR GH VtODEDV� VL HPSLH]D R WHUPLQD SRU YRFDO \ HQ TXp VtODED
WLHQH HO DFHQWR� (O SURFHVDPLHQWR GH ODV SDODEUDV VH UHDOL]D H[WHUQDPHQWH PHGLDQWH XQ DQDOL�
]DGRU HQ 3URORJ TXH H[WUDH OD LQIRUPDFLyQ DGHFXDGD �� 3� *HUYiV� \ XQ WUDGXFWRU TXH GHILQH
ODV LQVWDQFLDV /220 \ DVHUWD VREUH HOODV OD LQIRUPDFLyQ H[WUDtGD SRU HO DQDOL]DGRU� &DGD SDOD�
EUD VH UHSUHVHQWD FRPR XQ LQGLYLGXR TXH HV LQVWDQFLD GHO FRQFHSWR GHO GRPLQLR 3DOD�
EUDB&RQFHSW \ SDUD FDGD XQD GLVWLQJXLPRV ORV VLJXLHQWHV DWULEXWRV �UHODFLRQHV� FRQ HO VLJQLIL�
FDGR LQWXLWLYR� WH[WR3DODEUD� FDWHJRULD�VLQWDFWLFD� QXPHUR�VLODEDV�SDODEUD� DFHQ�
WR� ULPD�SDODEUD� HPS9RFDO �HPSLH]D SRU YRFDO� \ WHU9RFDO �WHUPLQD SRU YRFDO��

$FWXDOPHQWH GLVSRQHPRV GH ���� SDODEUDV HQ HO YRFDEXODULR� GH ODV FXDOHV ��� VRQ ODV
TXH DSDUHFHQ HQ ORV FDVRV \ HO UHVWR HV YRFDEXODULR DGLFLRQDO TXH HVWi GLVSRQLEOH SDUD OD JHQH�
UDFLyQ GH FRQVXOWDV \ QXHYRV SRHPDV� (Q HO GRPLQLR� HO FRQMXQWR GH ODV SDODEUDV GHO YRFDEX�
ODULR VH FODVLILFD DXWRPiWLFDPHQWH GH GLYHUVDV IRUPDV HQ IXQFLyQ GH VXV FDUDFWHUtVWLFDV� HV
GHFLU� GH ORV YDORUHV GH VXV DWULEXWRV� 3RU HMHPSOR� FRPR KHPRV GHVFULWR� D HIHFWRV GHO FyP�
SXWR GH VtODEDV PpWULFDV GH XQ YHUVR HV LPSRUWDQWH VL ODV SDODEUDV WHUPLQDQ R HPSLH]DQ SRU
YRFDO� (Q HO PRGHOR GHO GRPLQLR GHILQLPRV ORV FRQFHSWRV 7HUPLQDB9RFDO�
1RB7HUPLQDB9RFDO� (PSLH]DB9RFDO� 1RB(PSLH]DB9RFDO� TXH SHUPLWH FODVLILFDU DXWRPiWL�
FDPHQWH ODV SDODEUDV GH IRUPD DGHFXDGD HQ FXDQWR D HVWH DVSHFWR� $GHPiV KHPRV GHILQLGR
RWURV FRQFHSWRV FRPR 'RVB6LODEDV� 7UHVBVLODEDV� &XDWURB6LODEDV� $FHQWRB'RV R
$FHQWRB7UHV TXH FODVLILFDQ ODV SDODEUDV VHJ~Q VX Q~PHUR GH VtODEDV \ OD SRVLFLyQ GHO DFHQWR
HQ OD SDODEUD� /DV GHILQLFLRQHV VH SXHGHQ FRQVXOWDU HQ HO $SpQGLFH (�
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&DGD XQD GH ODV SDODEUDV GHO YRFDEXODULR GH OD DSOLFDFLyQ HVWi UHODFLRQDGD FRQ XQ LQGLYLGXR
TXH UHSUHVHQWD VX FDWHJRUtD VLQWiFWLFD� 3DUD HOOR KHPRV XWLOL]DGR ODV FDWHJRUtDV GHO SUR\HFWR

&5$7(5 \ VX HWLTXHWDGRU �326 −3DUW 2I 6SHHFK− WDJJHU� >6iQFKH]�/HyQ��@ TXH H[WUDH GH
IRUPD DXWRPiWLFD OD FDWHJRUtD VLQWiFWLFD GH XQD SDODEUD� (QWUH ODV HWLTXHWDV VLQWiFWLFDV LGHQWL�
ILFDGDV VH HQFXHQWUDQ� SRU HMHPSOR�

$'-*)3 )HPLQLQH SOXUDO JHQHUDO SRVLWLYH DGMHFWLYH

$'-*)6 )HPLQLQH VLQJXODU JHQHUDO SRVLWLYH DGMHFWLYH

$'-*03 0DVFXOLQH SOXUDO JHQHUDO SRVLWLYH DGMHFWLYH

$'-*06 0DVFXOLQH VLQJXODU JHQHUDO SRVLWLYH DGMHFWLYH

$XQTXH HO FRQMXQWR RULJLQDO GH FDWHJRUtDV HV SODQR� HV GHFLU� ODV FDWHJRUtDV QR HVWiQ H[SOtFL�
WDPHQWH UHODFLRQDGDV HQWUH Vt� VH SXHGH REVHUYDU TXH PDQWLHQHQ XQD UHODFLyQ LPSOtFLWD HQWUH
HOODV TXH VH UHIOHMD HQ VX QRPEUH� 3RU HMHPSOR� $'-*)3 \ $'-*)6 VRQ DGMHWLYRV �$'-�
JHQHUDOHV �*� SDUD ORV TXH GLVWLQJXLPRV HQWUH IHPHQLQR �)�� PDVFXOLQR �0�� SOXUDO �3� \ VLQ�
JXODU �6�� (Q OD DSOLFDFLyQ KHPRV XWLOL]DGR HVWH KHFKR SDUD FRQVWUXLU� FRPR SDUWH GHO PRGHOR
GHO GRPLQLR� XQD WD[RQRPtD H[SOtFLWD GH FDWHJRUtDV VLQWiFWLFDV EDVDGD HQ ODV HWLTXHWDV RULJLQD�
OHV� UHVXOWDQGR XQD MHUDUTXtD GH ��� FRQFHSWRV HQ OD TXH VH FODVLILFDQ ORV LQGLYLGXRV TXH UH�
SUHVHQWDQ FDWHJRUtDV VLQWiFWLFDV FRQFUHWDV FRQ ODV TXH VH UHODFLRQDQ ODV SDODEUDV GHO YRFDEXOD�
ULR� (V GHFLU� OD MHUDUTXtD QR FODVLILFD D ORV LQGLYLGXRV TXH UHSUHVHQWDQ ODV SDODEUDV� VLQR TXH
FDGD SDODEUD VH UHODFLRQD FRQ XQ LQGLYLGXR FV TXH UHSUHVHQWD VX FDWHJRUtD \ HV HVWH LQGLYLGXR
FV HO TXH VH FODVLILFD HQ OD MHUDUTXtD GH FDWHJRUtDV VLQWiFWLFDV� $OJXQRV GH HVWRV FRQFHSWRV VH
SXHGHQ FRQVXOWDU HQ HO $SpQGLFH (�
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&RQVLGHUDPRV TXH FDGD LQGLYLGXR SDODEUD �LQVWDQFLD GH 3DODEUDB&RQFHSW� WLHQH XQD ~QLFD
FDWHJRUtD VLQWiFWLFD� 3DUD UHSUHVHQWDU HO KHFKR GH TXH HQ FDVWHOODQR XQD SDODEUD SXHGH WHQHU
GLVWLQWDV FDWHJRUtDV VLQWiFWLFDV� XWLOL]DUHPRV GLVWLQWRV LQGLYLGXRV TXH FRPSDUWHQ WRGRV ORV
DWULEXWRV �Q~PHUR GH VtODEDV� DFHQWR� ULPD� SURSLHGDGHV GH HPSH]DU \ WHUPLQDU SRU YRFDO \
WH[WR GH OD SDODEUD� VDOYR OD FDWHJRUtD VLQWiFWLFD� 3RU HMHPSOR� GHSHQGLHQGR GHO FRQWH[WR HQ HO
TXH DSDUH]FD� OD SDODEUD ´URVDµ SXHGH WHQHU DVRFLDGDV ODV FDWHJRUtDV NCFS (nombre común femenino 
singular), ADJGMS, ADJGFS  (adjetivo general masculino- femenino singular)� SRU OR TXH UHSUHVHQWDUHPRV
FLQFR LQVWDQFLDV GH SDODEUD SDUD IRUPDOL]DUOD�

/D UHSUHVHQWDFLyQ GH WRGDV ODV FDWHJRUtDV VLQWiFWLFDV GH XQD SDODEUD HQ HO PLVPR LQGLYLGXR
�LQVWDQFLD GH 3DODEUDB&RQFHSW� VXSRQGUtD TXH QR VH GLVWLQJXH OD FDWHJRUtD FRQFUHWD GH XQD
FLHUWD DSDULFLyQ GH OD SDODEUD HQ FXHVWLyQ� FRQ ORV FRQVLJXLHQWHV HUURUHV HQ ODV VXVWLWXFLRQHV
EDVDGDV HQ HVWD SURSLHGDG GXUDQWH OD DGDSWDFLyQ GH ORV SRHPDV�
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(Q HO PRGHOR GHO GRPLQLR GLVWLQJXLPRV HQWUH ODV SDODEUDV �LQVWDQFLDV GH 3DODEUDB&RQFHSW� \
ODV DSDULFLRQHV GH ODV SDODEUDV �LQVWDQFLDV GH $SDULFLRQB3DODEUD�� (Q OD UHSUHVHQWDFLyQ GH
ORV SRHPDV XWLOL]DPRV XQ LQGLYLGXR GLVWLQWR SDUD FDGD DSDULFLyQ GH XQD SDODEUD� TXH VH UHOD�
FLRQD FRQ OD SDODEUD TXH UHSUHVHQWD �D WUDYpV GH OD UHODFLyQ GH�SDODEUD� \ FRQ OD DSDULFLyQ GH
SDODEUD VLJXLHQWH �D WUDYpV GH OD UHODFLyQ DQWHULRU�D�SDODEUD�� 'H HVWD IRUPD DLVODPRV ODV
SDODEUDV GHO YRFDEXODULR GH ODV DSDULFLRQHV UHDOHV GH ODV SDODEUDV HQ ORV YHUVRV GH ODV HVWURIDV
GH ORV SRHPDV� 'RV DSDULFLRQHV GH OD PLVPD SDODEUD VHUiQ PX\ VLPLODUHV �\D TXH FRPSDUWHQ
XQD UHODFLyQ GH�SDODEUD FRQ HO PLVPR LQGLYLGXR� DXQTXH VHUiQ GLVWLQWDV HQ FXDQWR DO YHUVR
HQ HO TXH DSDUHFHQ \ D OD SRVLFLyQ TXH RFXSDQ HQ pO�

'HSHQGLHQGR GH OD PHGLGD GH VLPLOLWXG XWLOL]DGD \ GHO WLSR GH tQGLFH� TXH GHWHUPLQD TXp
UHODFLRQHV WHQHU HQ FXHQWD \ FRQ TXp LPSRUWDQFLD� GRV DSDULFLRQHV GH OD PLVPD SDODEUD DPEDV
RFXSDQGR OD SRVLFLyQ GHO ILQDO GH XQ YHUVR GHEHUtDQ VHU PiV VLPLODUHV TXH VL XQD GH HOODV
DSDUHFH HQ HO PHGLR GH XQ YHUVR \ OD RWUD DO ILQDO� 3RU HMHPSOR� HO XVR GHO WLSR GH tQGLFH WHP�
SRUDO LQFOX\H D OD UHODFLyQ DQWHULRU�D�SDODEUD �FODVLILFDGD EDMR OD UHODFLyQ EHIRUH��

(Q HO PRGHOR GHO GRPLQLR ODV DSDULFLRQHV GH ODV SDODEUDV VH FODVLILFDQ HQ XQD MHUDUTXtD
FRQFHSWXDO �VXEFRQFHSWRV GH $SDULFLyQB3DODEUD� VHJ~Q GLVWLQWRV FULWHULRV�

• 'LVWLQJXLPRV HQWUH GRV WLSRV GH DSDULFLRQHV GH SDODEUDV� ODV TXH VRQ ILQDO GH OtQHD \
ODV TXH QR� 'H QXHYR HV HO PHFDQLVPR GH UHFRQRFLPLHQWR GH LQVWDQFLDV GH /220 HO
TXH VH HQFDUJD GH FODVLILFDU ODV DSDULFLRQHV GH ODV SDODEUDV HQ XQR X RWUR WLSR VHJ~Q
ODV GHILQLFLRQHV GH ORV FRQFHSWRV 3DODEUDB)LQDOB/LQHD \ 3DOD�
EUDB1RB)LQDOB/LQHD� $GHPiV� GHQWUR GH ODV DSDULFLRQHV TXH VRQ ILQDO GH OtQHD GLV�
WLQJXLPRV HQWUH DTXHOODV DSDULFLRQHV TXH UHTXLHUHQ TXH VH PDQWHQJD OD ULPD �$SDUL�
FLyQB3DODEUDB5LPDGD� \ DTXHOODV TXH QR �$SDULFLyQB3DODEUDB1RB5LPDGD�� 3RU
HMHPSOR� HQ OD ~OWLPD SDODEUD GHO SULPHU \ WHUFHU YHUVR GH XQ VRQHWR XQR WUHV VH GHEH
PDQWHQHU OD ULPD SHUR HQ OD ~OWLPD SDODEUD GHO VHJXQGR YHUVR QR HV QHFHVDULR� /D
SHUWHQHQFLD GH XQD DSDULFLyQ GH SDODEUD D XQR X RWUR FRQFHSWR HV LQIHULGD SRU /220
GHSHQGLHQGR GH FDGD IRUPD HVWUyILFD�

• 'LVWLQJXLPRV HQWUH ODV DSDULFLRQHV GH ODV SDODEUDV TXH IRUPDQ SDUWH GH XQD VLQDOHID�
/DV DSDULFLRQHV DO SULQFLSLR GH XQD VLQDOHID VRQ DTXHOODV TXH WHUPLQDQGR HQ YRFDO
YDQ VHJXLGDV GH RWUD SDODEUD TXH HPSLH]D HQ YRFDO� $QiORJDPHQWH� ODV DSDULFLRQHV DO
ILQDO GH XQD VLQDOHID VRQ DTXHOODV TXH HPSH]DQGR HQ YRFDO VRQ SUHFHGLGDV SRU XQD
SDODEUD TXH WHUPLQD HQ YRFDO�
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4.1.4 Reconocimiento de instancias 
&RPR KHPRV GHVFULWR HQ ORV DSDUWDGRV DQWHULRUHV� SDUD UHSUHVHQWDU ORV LQGLYLGXRV GHO PRGHOR
GHO GRPLQLR� XWLOL]DPRV FLHUWD LQIRUPDFLyQ VREUH ODV SDODEUDV� FRPR HO Q~PHUR GH VtODEDV� OD
ULPD� VL HPSLH]D R WHUPLQD SRU YRFDO� R OD SRVLFLyQ GHO DFHQWR TXH VH UHSUHVHQWD H[SOtFLWDPHQ�
WH� HV GHFLU� VH FRPSXWD \ VH DVHUWD VREUH ORV LQGLYLGXRV TXH UHSUHVHQWDQ ODV SDODEUDV�

7UDV ORV DVHUWRV LQLFLDOHV� HO PHFDQLVPR GH UHFRQRFLPLHQWR GH LQVWDQFLDV GH /220 RUJDQL�
]D D ORV LQGLYLGXRV HQ WRUQR D ORV FRQFHSWRV D ORV TXH SHUWHQHFHQ� HV GHFLU� FX\D GHILQLFLyQ
VDWLVIDFHQ� SHUPLWLHQGR DVt OD LQIHUHQFLD GH FRQRFLPLHQWR DGLFLRQDO� 3RU HMHPSOR� OD SDODEUD
�DGRUPHFLGR� VH UHSUHVHQWD FRPR XQD LQVWDQFLD GH 3DODEUDB&RQFHSW VREUH OD TXH DVHUWDPRV
OD VLJXLHQWH LQIRUPDFLyQ�

�WHOO ��DERXW DGRUPHFLGR 3DODEUDB&RQFHSW

�WH[WR3DODEUD �DGRUPHFLGR�� �FDWHJRULD�VLQWDFWLFD 9/3306�� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �LGR���HPS9RFDO ���WHU9RFDO ����

(O FODVLILFDGRU GH LQVWDQFLDV GH /220 UHFRQRFH HO LQGLYLGXR FRPR LQVWDQFLD GH ORV FRQ�
FHSWRV� &LQFRB6tODEDV� $FHQWRB&XDWUR� (PSLH]DB9RFDO \ 7HUPLQDB9RFDO�

'H PDQHUD DQiORJD ODV DSDULFLRQHV GH ODV SDODEUDV� ORV YHUVRV \ ODV HVWURIDV VH FODVLILFDQ
EDMR ORV FRQFHSWRV DGHFXDGRV HQ IXQFLyQ GH VXV FDUDFWHUtVWLFDV� /D )LJXUD ���� PXHVWUD FyPR
VH FODVLILFD HO VHJXQGR YHUVR GH OD ~QLFD HVWURID GH XQ SRHPD TXH VH UHFRQRFH FRPR XQ WHUFH�
WR XQR�WUHV� /DV GHILQLFLRQHV GH ORV FRQFHSWRV VH SXHGHQ FRQVXOWDU HQ HO $SpQGLFH (�

&RQ OD LQIRUPDFLyQ LQLFLDO �SDUWH VXSHULRU GH OD ILJXUD� HO VLVWHPD UHFRQRFH �SDUWH LQIHULRU
GH OD ILJXUD� TXH HO YHUVR HV XQD LQVWDQFLD GH ORV FRQFHSWRV (QGHFDVtODER \ 9HUVRB5LPDGR�
$GHPiV� OD ~QLFD HVWURID GHO SRHPD VH UHFRQRFH FRPR XQ WHUFHWR GHO WLSR XQR�WUHV� HV GHFLU
FRPR LQVWDQFLD GH 7HUFHWR8QR7UHV� \D TXH FDGD XQR GH VXV YHUVRV VH UHFRQRFH FRPR (QGH�
FDVLODER� \ HO VLVWHPD FRPSUXHED TXH HO SULPHU YHUVR ULPD FRQ HO WHUFHUR� /D UHODFLyQ ULPDQ
VH VDWLVIDFH SDUD FDGD GRV YHUVRV FRQ OD PLVPD ULPD� HV GHFLU� FRQ HO PLVPR YDORU HQ HO DWULEX�
WR ULPD�YHUVR� /RV YHUVRV SULPHUR \ WHUFHUR VH UHFRQRFHQ FRPR 9HUVRB5LPDGR \ HO VHJXQGR
FRPR 9HUVRB1RB5LPDGR� \ ODV ~OWLPDV SDODEUDV GH ORV YHUVRV SULPHUR \ WHUFHUR VH UHFRQRFHQ
FRPR $SDULFLRQ�3DODEUD�5LPDGD� \ OD ~OWLPD SDODEUD GHO VHJXQGR YHUVR VH UHFRQRFH FRPR
$SDULFLRQ�3DODEUD�1RB5LPDGD�

4.1.5 Integración del modelo del dominio con CBROnto 
(O PRGHOR GHO GRPLQLR FRQVWD GH ��� FRQFHSWRV� �� UHODFLRQHV \ ���� LQGLYLGXRV �LQFOX\HQ�
GR ODV SDODEUDV GHO YRFDEXODULR�� &DGD UHODFLyQ GHO GRPLQLR VH FODVLILFD EDMR OD UHODFLyQ GR�
PDLQ�UHODWLRQ GH &%52QWR� 'H OD PLVPD IRUPD WRGRV ORV FRQFHSWRV GHO GRPLQLR VH FODVLIL�
FDQ EDMR HO FRQFHSWR GRPDLQ�FRQFHSW GH &%52QWR� $GHPiV KHPRV LGHQWLILFDGR DOJXQRV
UROHV GH FRQRFLPLHQWR TXH SXHGHQ UHVXOWDU LQWHUHVDQWHV SDUD ORV PpWRGRV &%5�

• /D UHODFLyQ DQWHULRU�D�SDODEUD \ HQFDEDOJDGR�FRQ GHO GRPLQLR VH FODVLILFDQ EDMR
OD UHODFLyQ WHPSRUDO EHIRUH GH &%52QWR� (VWR LQGLFD XQ RUGHQ DGLFLRQDO GH VHFXHQ�
FLDPLHQWR GH ORV HOHPHQWRV�

• /D UHODFLyQ HQFDEDOJDGR�FRQ \ ULPDQ VH FODVLILFDQ EDMR OD UHODFLyQ GHSHQGVBRQ GH
&%52QWR� (VWDV GHSHQGHQFLDV LQGLFDQ TXH VL HO YHUVR Y� HVWi HQFDEDOJDGR R ULPD
FRQ HO YHUVR VLJXLHQWH Y�� ODV PRGLILFDFLRQHV HQ Y� DIHFWDQ D Y� \ YLFHYHUVD�

� 9HUER /p[LFR� 3DUWLFLSLR 3UHVHQWH� 0DVFXOLQR 6LQJXODU�
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• /DV UHODFLRQHV WLHQH�HVWURID� WLHQH�YHUVR� WLHQH�SDODEUD� WLHQH�OLQHD \ GH�
SDODEUD GHO GRPLQLR VH FODVLILFDQ EDMR OD UHODFLyQ HVWUXFWXUDO KDVBSDUW GH &%52QWR�
(VWR LQGLFD TXH HVDV UHODFLRQHV VRQ XWLOL]DGDV SDUD IRUPDU OD HVWUXFWXUD GH FLHUWRV
HOHPHQWRV� (V LPSRUWDQWH UHVDOWDU HO KHFKR GH TXH HVDV UHODFLRQHV WLHQHQ D VX YH]
RWUDV VXEUHODFLRQHV TXH WDPELpQ TXHGDQ FODVLILFDGDV FRPR HVWUXFWXUDOHV� 3RU HMHP�
SOR� ODV UHODFLRQHV SULPHU�YHUVR� VHJXQGR�YHUVR \ WHUFHU�YHUVR VRQ VXEUHODFLRQHV
GH WLHQH�YHUVR� ODV UHODFLRQHV SULPHU�WHUFHWR� SULPHU�FXDUWHWR VRQ VXEUHODFLRQHV
GH WLHQH�HVWURID� HWF�

4.2 Casos y consultas 
8QD YH] DGTXLULGR HO PRGHOR GHO GRPLQLR� HO VLJXLHQWH SDVR HV XWLOL]DUOR SDUD GHILQLU ORV FDVRV
TXH FRPSRQHQ HO FRUSXV GH SRHPDV� TXH SXHGHQ HVWDU RUJDQL]DGRV R QR HQ GLVWLQWRV WLSRV
VHJ~Q VX HVWUXFWXUD�

(Q OD DSOLFDFLyQ KHPRV GHILQLGR XQ WLSR OODPDGR WLSR3RHPD FX\RV FDVRV WLHQHQ GHVFULS�
FLyQ \ VROXFLyQ \ DPEDV FRLQFLGHQ FRQ HO SRHPD �LQVWDQFLD GH 3RHPDB&RQFHSW� UHSUHVHQWDGR
HQ FDGD FDVR� /D )LJXUD ���� PXHVWUD OD HVWUXFWXUD GH XQ FDVR TXH UHSUHVHQWD XQ SRHPD� 'LV�
SRQHPRV GH �� FDVRV FRQ GLVWLQWDV FDUDFWHUtVWLFDV \ IRUPDV HVWUyILFDV �� VRQHWR� � URPDQFHV�
� WHUFHWRV \ � FXDUWHWRV�� /D )LJXUD ���� PXHVWUD XQ OLVWDGR GH OD EDVH GH FDVRV�

7DPELpQ KHPRV GLVWLQJXLGR GLVWLQWRV VXEWLSRV HQ IXQFLyQ GH OD IRUPD HVWUyILFD GHO SRHPD
WLSR7HUFHWR� WLSR&XDUWHWR� WLSR6RQHWR� HWF�� TXH UHVXOWDQ ~WLOHV SDUD KDFHU E~VTXHGDV

Figura 6-13. Reconocimiento de instancias en el dominio de la poesía 

&RQRFLPLHQWR DVHUWDGR

Tres _
Sílab as

Poema_
Concept

WLHQHBHVWURID

poA1D123

estrofa1_
poA1D123

VHJXQGRBYHUVR

WLHQHBSDODEUD

selva_3

WLHQHBSDODEUD
oscura_1

GHBSDODEUD

GHBSDODEUD

oscura
DQWHULRUBDB

SDODEUD

Aparición_Palabra

selva

Terceto
UnoTres

Estrofa_
Concept

Terceto_
Concept

WLHQHBYHUVR

Sá fic o

Po r_S í lab as

En fá tico
H ero ico

Po r_A cen to

Verso_N o
R im ad o

Verso_
R im ad o

Po r_R im a

En d eca s ílabo

O cto s ílabo   

verso2_estrofa1_
poA1D123

Palabra_no_
final_línea

Palabra
final_líneaAP _

Rim ada

Ppio_
Sinalefa

Palabra_Concept

P o r_ Vo ca l

N o _E m p ie z a
_ Vo c al

E m p ie za
_ Vo c al

N o _Te rm in a
_ Vo c al

Term ina
_ Vo c al

Ac ento
_ Tre s

Ac ento
_ Dos

Ac ento
_ Uno

Po r_A cen to

D eca síla bo

AP _No_
Rim ada

Fin_
Sinalefa Ac ento

_ Cuatro
Ac ento
_ Cin c o

Un a_
S ílab a

Do s_
S ílab as

Po r_S íla b as

Cu atro _
S ílab as

Verso_Concept

Cinco _
S ílab as

Soneto_
ConceptCuarteto_

Concept

Verso_
Con cept

Poema_
Con cept

Estrofa_
Con cept

WLHQHBHVWURID

poA1D123
estrofa1_
poA1D123

verso2_estrofa1_
poA1D123

VHJXQGRBYHUVR

WLHQHBSDODEUD

selva_3

SDWURQBDFHQWRV

cuatro_
ocho_diez

WLHQHBSDODEUD
oscura_1

GHBSDODEUD

“oscura”

GHBSDODEUD

oscura

DQWHULRUBDB
SDODEUD

Aparición_
Palabra

Palabra_
Con cept

“ura”
ULPD�SDODEUD

FDWHJRULD�VLQWDFWLFD

QXPHUR�VLODEDV�SDODEUD

WH[WR3DODEUD

DFHQWR

ADV

Categoría_
Concept

ADJ

ADJGADJC

�����

ADJGM

ADJGFS

ADJCP
ADJCS

ADJGMS

ADJGF

ADJGFP
ADJGMP

selva

ADJGFS

String

Num ber

3

2

WHUP9RFDO

HPS9RFDO 1

1

Patron_
Acentos

&RQRFLPLHQWR LQIHULGR



&DStWXOR �� 'HVDUUROOR GH DSOLFDFLRQHV &%5 XVDQGR &2/,%5,�&%52QWR

� ��� �

UHVWULQJLGDV FXDQGR HO XVXDULR HVWi LQWHUHVDGR HQ XQD IRUPD HVWUyILFD FRQFUHWD �DWULEXWR FD�
VHEDVH GHO LQGLYLGXR TXH UHSUHVHQWD HO FRQWH[WR GH DSOLFDFLyQ��

&RQ OD UHSUHVHQWDFLyQ SURSXHVWD� OD FRQVXOWD GHO XVXDULR HV XQ WH[WR GLVWULEXLGR HQ XQD R
PiV OtQHDV� +HPRV UHSUHVHQWDGR HVWH WLSR GH FRQVXOWDV GHILQLHQGR HO FRQFHSWR 7H[�
WRBHQB3RHPD� TXH HV VXEFRQFHSWR GH 4XHU\�7\SH \ WLSR3RHPD� \ TXH JXtD OD GHILQLFLyQ GH
FRQVXOWDV D OD FRQVWUXFFLyQ GH XQ LQGLYLGXR FRQ OD PLVPD HVWUXFWXUD UHODFLRQDO� HV GHFLU� FRQ
ORV PLVPRV DWULEXWRV� TXH ORV SRHPDV GH OD EDVH GH FDVRV�

4.3 Selección y configuración de tareas y métodos 
'H ODV QXPHURVDV YDULDFLRQHV GH LQWHUDFFLyQ FRQ HO VLVWHPD SURSXHVWR HO GLVHxDGRU GHEHUi
GHFLGLU HO FRPSRUWDPLHQWR GHVHDGR SDUD OD DSOLFDFLyQ ILQDO \ FRQILJXUDU ORV PpWRGRV FRQYH�
QLHQWHPHQWH� (Q HVWH DSDUWDGR YHUHPRV FyPR OOHYDU D FDER OD FRQILJXUDFLyQ GH WDUHDV \ Pp�
WRGRV GH YDULRV FLFORV &%5 GH UHVROXFLyQ GH SUREOHPDV GH OD DSOLFDFLyQ� (O VLJXLHQWH DSDUWD�
GR GHVFULEH OD WDUHD GH RUJDQL]DFLyQ GH ORV FDVRV \ ORV VLJXLHQWHV VH HQFDUJDQ GH OD FRQILJXUD�

Figura 6-14. Estructura de un poema 
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FLyQ GH ORV PpWRGRV DVRFLDGRV D ODV WDUHDV GHULYDGDV GH OD DSOLFDFLyQ GHO PpWRGR &%5� UHFX�
SHUDFLyQ� UHXWLOL]DFLyQ� UHYLVLyQ \ DSUHQGL]DMH�

&RPR YLPRV HQ HO $SDUWDGR ����� XQD GH ODV SULPHUDV GHFLVLRQHV TXH GHEH WRPDU HO GLVH�
xDGRU GH OD DSOLFDFLyQ VH UHILHUH D ODV WDUHDV TXH VH UHVROYHUiQ HQ FDGD FLFOR &%5 SDUD SRVWH�
ULRUPHQWH VHOHFFLRQDU \ FRQILJXUDU ORV PpWRGRV TXH VH XVDUiQ SDUD UHVROYHU FDGD XQD GH HVDV
WDUHDV HQ OD DSOLFDFLyQ GLVHxDGD� /RV DSDUWDGRV VLJXLHQWHV HMHPSOLILFDQ OD UHVROXFLyQ GH ODV
WDUHDV GH RUJDQL]DFLyQ GH ORV FDVRV �$SDUWDGR ������� UHFXSHUDFLyQ �$SDUWDGR ������� DGDSWD�
FLyQ �$SDUWDGR ������ \ UHYLVLyQ �$SDUWDGR ������� (O $SDUWDGR ����� UHVXPH ODV RSFLRQHV GH
FRQILJXUDFLyQ TXH VH LQFOXLUiQ HQ OD DSOLFDFLyQ� SUHVHQWD HMHPSORV GH ORV UHVXOWDGRV DVt FRPR
ODV FRQFOXVLRQHV H[WUDtGDV�

4.3.1 Organización de los casos 
/D WDUHD GH RUJDQL]DFLyQ GH OD EDVH GH FDVRV �&%B2UJDQL]DWLRQB7DVN� HV XQD GH ODV WDUHDV
SUHYLDV D OD UHVROXFLyQ GH SUREOHPDV �&%5B7DVN�� FX\D UHVROXFLyQ SXHGH OOHYDUVH D FDER SRU
LQLFLDWLYD GHO GLVHxDGRU �DO TXH &2/,%5, PXHVWUD WRGDV ODV WDUHDV GH &%52QWR� R SRU VXJH�
UHQFLD GH ORV PpWRGRV TXH XWLOL]DQ DOJXQD HVWUXFWXUD� SRU HMHPSOR� ORV PpWRGRV GH UHFXSHUD�
FLyQ EDVDGRV HQ HO UHWtFXOR $)&� LQFOX\HQ FRPR SUHUUHTXLVLWR OD FRQVWUXFFLyQ GHO UHWtFXOR GH
FRQFHSWRV IRUPDOHV�

(Q HVWH DSDUWDGR FRPSXWDUHPRV XQD HVWUXFWXUD SDUD RUJDQL]DU ORV FDVRV GHO HMHPSOR DSOL�
FDQGR HO $)&� WRPDQGR FRPR DWULEXWRV GHO FRQWH[WR IRUPDO ODV FDWHJRUtDV VLQWiFWLFDV GH ODV
SDODEUDV TXH DSDUHFHQ HQ ORV SRHPDV GH ORV FDVRV� (Q HO FRQWH[WR IRUPDO �*� 0� ,�� HO FRQ�
MXQWR GH REMHWRV �*� HVWi IRUPDGR SRU WRGRV ORV FDVRV� HO FRQMXQWR GH DWULEXWRV �0� SRU WR�
GDV ODV FDWHJRUtDV VLQWiFWLFDV �FDGHQD GH UHODFLRQHV GHVGH ORV LQGLYLGXRV FDVR KDVWD ORV LQGLYL�
GXRV TXH UHSUHVHQWDQ ODV FDWHJRUtDV VLQWiFWLFDV�� \ OD UHODFLyQ GH LQFLGHQFLD �,� HQWUH * \ 0
LQGLFD FXiQGR XQ SRHPD GH XQ FDVR WLHQH XQD SDODEUD GH XQD FLHUWD FDWHJRUtD VLQWiFWLFD�

/D FRQILJXUDFLyQ GHO PpWRGR L)&$B3URSHUWLHVB0HWKRG FRQVLVWH HQ HVSHFLILFDU FRPR UH�
TXLVLWRV GH GLVHxR ODV FDGHQDV GH UHODFLRQHV TXH VH XWLOL]DUiQ SDUD GHILQLU HO FRQWH[WR IRUPDO

Caso:

Caso:

Caso:

Caso:

Caso:

 |I|A1D123  
en m itad de l cam ino  de  la v ida 
m e halle_ en el medio de una se lva oscura 
despue_s de da r m i senda  po r pe rdida 

 |I|A2D456  
ay cua_nto el descubrir es cosa dura  
esta  selva salva je a_spera  y fuerte 
que  en  e l a lm a renueva  la  am argura 

 |I|A3D789  
am argura y pavor que es cas i m uerte  
m as pa ra habla r de l b ien alli_  encontrado 
d ire_  de lo dem a_s que  vi po r suerte 

 |I|A4D101112 
no se_ co_m o entre_ a lli_ ta l e ra  e l g rado 
de sopor que tra i_a  m e inconscien te  
cuando  hube e l buen cam ino  abandonado  

 |I|RC 1 
e l C am peador entonces 
se d irig io_ a  su  posada  
y en  cuanto  llego_  a  la  puerta 
se la  encontro_  bien cerrada 

Caso: |I|SLGT2 
no so_lo  en  plata o vio la truncada 
se vuelva m as tu_ y e llo juntam ente 
en tierra en  hum o en polvo  en som bra en  nada 

Caso:

Caso:

Caso:

 |I|SG D LVC 1 
en tanto que de  rosa y de  azucena 
se m uestra la co lo r en  vuestro  ges to  
y que vuestro m ira r ard iente honesto 
con  cla ra luz  la  tem pes tad se rena  

 |I|SG D LVC 2 
y en  tan to que el cabe llo que en la  vena 
del oro  se escog io_ con vuelo  presto 
por e l he rm oso  cue llo blanco enh iesto  
e l v iento  m ueve esparce y desordena  

 |I| SG D LV
en tanto que de  rosa y de  azucena 
se m uestra la co lo r en  vuestro  ges to  
y que vuestro m ira r ard iente honesto 
con  cla ra luz  la  tem pes tad se rena  
y en  tan to que el cabe llo que en la vena 
del oro  se escog io_ con vuelo  presto 
por e l he rm oso  cue llo blanco enh iesto  
e l v iento  m ueve esparce y desordena  
coged de vuestra aleg re p rim avera 
e l dulce fruto an tes que el tiem po  airado  
cubra de  nieve la herm osa  cum bre  
m architara_  la  rosa  el v ien to helado 
todo lo m udara_ la edad ligera 
por no hacer m udanza  en su costum bre 

Caso: |I|SLGT1 
goza cuello  cabello lab io y  fren te  
antes que lo  que fue en  tu  edad do rada 
o ro  lilio  c lavel crista l luc ien te 

Caso

Caso:

Caso:

Caso:

Caso:

: |I|SLG C 1 
m ientras po r com petir con  tu cabe llo  
o ro  b run_ido  e l so l relum bra en  vano 
m ientras con m enosprecio  en m ed io  e l llano  
m ira tu blanca  frente al lilio be llo

 |I|R C 5 
nueve an_os tiene  la n in_a  
que  an te  sus ojos se p lan ta  

 |I|R C 9 
esto  la n in_a  le  dijo  
y se  entro_  pa ra la casa 

 |I|R C 8 
ya veis  C id que en  nuestro m al 
vos no habe_is de  ganar nada  
que  el C reador os  valga 
con  toda su  gracia  san ta 

 |I|R C 7 
nad ie os acoge po r nada 
si no  es as i_ lo pe rdem os 
lo  nuestro y  lo de la casa 
y adem a_s de  lo  que  digo 

Caso: |I|R C 6 
C am peador que  en  buen hora 
cen_iste is la vues tra espada 
o rden de l rey lo  prohibe  
anoche  llego_ su carta

Caso:

Caso:

Caso:

Caso:

 |I|R C 2 
m anda tos del rey A lfonso  
pus ieron m iedo en  la casa 
y si la puerta  no  rom pe 
no se la  abrira_n po r nada  

 |I|R C 3 
a lli_ las  gen tes de l C id  
con  voces m uy  altas llam an 
los de dentro que las oyen  
no respond i_an  palab ra

 |I|SLGC 2 
m ientras a cada  labio por coge llo  
siguen m a_s o jos que a clave l tem prano  
y m ientras triunfa con desde_n  lozano 
del luciente  cris tal tu b lanco cuello  

 |I|R C 4 
agu ijo_ el C id su caba llo 
y a la puerta se  llegaba 
del estribo saco_ e l pie  
y un  fue rte golpe le daba 

Caso:

Caso:

 |I|SG D LVT2 
m architara_  la  rosa  el v ien to helado 
todo lo m udara_ la edad ligera 
por no hacer m udanza  en su costum bre 

 |I|SG D LVT1 
coged de vuestra aleg re p rim avera 
e l dulce fruto an tes que el tiem po  airado  
cubra de  nieve la herm osa  cum bre  

Figura 6-15. Base de casos de poemas 
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�VH JXDUGDQ HQ HO DWULEXWR UHODWLRQBSDWK GHO LQGLYLGXR TXH UHSUHVHQWD ORV UHTXLVLWRV GH GLVH�
xR GHO PpWRGR��

�SXW�GHVLJQ�UHTXLUHPHQWV L)&$B3URSHUWLHVB0HWKRG 
��UHODWLRQ�SDWK 
�KDV�GHVFULSWLRQ WLH�
QH�OLQHD WLHQH�SDODEUD GH�SDODEUD FDWHJRULD�VLQWDFWLFD����

'H HVWD IRUPD OD WDEOD GH LQFLGHQFLD WLHQH XQD ILOD SRU FDGD FDVR \ XQD FROXPQD SRU FDGD
FDWHJRUtD VLQWiFWLFD� /D VLJXLHQWH WDEOD PXHVWUD XQ IUDJPHQWR� GH OD UHODFLyQ GH LQFLGHQFLD
HQWUH ORV FDVRV \ ODV FDWHJRUtDV VLQWiFWLFDV GH ODV SDODEUDV HQ VXV YHUVRV� \ OD )LJXUD ���� PXHV�
WUD HO GLDJUDPD GH +DVVH DVRFLDGR DO UHWtFXOR GH FRQFHSWRV IRUPDOHV GHO FRQWH[WR IRUPDO
UHSUHVHQWDGR SRU OD WDEOD� DVt FRPR ODV UHJODV GH GHSHQGHQFLD H[WUDtGDV GHO FRQWH[WR�

 ADJ 

GFS 

ADJ 

GFP 

ADJ 

GMS 

ADJ 

POSFS 

ART 

DFS 

DET NCFS NCMS NCMP PPO3
FS 

PREP 

A1D123 ;    ; ; ; ;  ; ; 
A4D101112 ;  ;   ;  ;   ; 
A2D456 ;  ;  ;  ;   ; ; 
SLGC2   ;     ; ;  ; 
SGDLVT2 ;  ;  ; ; ; ;  ; ; 
RC6 ;   ; ;  ; ;  ; ; 
RC9     ;  ;   ; ; 
RC5     ;  ; ; ; ; ; 
SLGT1 ; ; ;    ; ; ;  ; 
SLGT2 ; ; ;    ; ;   ; 

/D HVWUXFWXUD FRQVWUXLGD SXHGH UHVXOWDU ~WLO SDUD OD WDUHD GH UHFXSHUDFLyQ GH FDVRV FX\D UH�
VROXFLyQ VH GLVFXWH HQ HO VLJXLHQWH DSDUWDGR�

� 3RU PRWLYRV REYLRV GH IDOWD GH HVSDFLR�

Figura 6-16. Análisis Formal d e Conceptos en la base de casos de poemas 
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4.3.2 Recuperación 
/D WDUHD GH UHFXSHUDFLyQ �5HWULHYDOB7DVN� HV OD SULPHUD VXEWDUHD GHULYDGD GHO PpWRGR GH
UD]RQDPLHQWR EDVDGR HQ FDVRV �&%5B0HWKRG� DO UHVROYHU OD WDUHD &%5B7DVN� HV GHFLU� DO LQLFLDU
XQ FLFOR GH UHVROXFLyQ GH SUREOHPDV� &RPR KHPRV YLVWR HQ HO &DStWXOR �� GLVWLQWDV FRQILJX�
UDFLRQHV GH ORV PpWRGRV GH UHFXSHUDFLyQ GH &%52QWR �LQVWDQFLDV GH 5HWULHYDOB0HWKRG�
RIUHFHUiQ FRPSRUWDPLHQWRV GLVWLQWRV� SRU OR TXH HQ ORV VLJXLHQWHV DSDUWDGRV VH UHSDVDQ DOJX�
QDV DOWHUQDWLYDV SDUD HVWD DSOLFDFLyQ�

�������� ����	��	����
��������	����
�
����������������	�����
���
�

8QD SULPHUD SRVLELOLGDG TXH QRV KHPRV SODQWHDGR� DXQTXH ILQDOPHQWH QR VH LQFOX\y HQ OD
DSOLFDFLyQ� KD VLGR XWLOL]DU HO PpWRGR GH LQVSHFFLyQ GH FDVRV >'tD]	*RQ]iOH]��E@ >'t�
D]	*RQ]iOH]��D@� HQ HO TXH VH XWLOL]DQ ODV UHJODV GH GHSHQGHQFLD H[WUDtGDV GH OD DSOLFDFLyQ GHO
$)& �)LJXUD ����� \ TXH IRUPDQ SDUWH GH ORV UHTXLVLWRV GH DSOLFDELOLGDG GHO PpWRGR� (VWH
PpWRGR XWLOL]D HVWDV UHJODV SDUD FRPSOHWDU ODV FRQVXOWDV GHO XVXDULR \ OOHYDU D FDER XQ SURFHVR
GH UHFXSHUDFLyQ H[DFWD� HQ HO VHQWLGR GH TXH ORV FDVRV UHFXSHUDGRV VDWLVIDFHQ H[DFWDPHQWH ORV
UHTXLVLWRV GH OD FRQVXOWD FRPSOHWDGD �FRQVLGHUDQGR FRPR UHTXLVLWR TXH VH PDQWHQJDQ ODV
FDWHJRUtDV VLQWiFWLFDV GH ODV SDODEUDV GH OD FRQVXOWD�� (O UHWtFXOR GH OD ILJXUD VH KD FRQVWUXLGR
XWLOL]DQGR FRPR DWULEXWRV GHO FRQWH[WR IRUPDO �DOJXQDV GH� ODV FDWHJRUtDV VLQWiFWLFDV GH ODV
SDODEUDV TXH IRUPDQ ORV SRHPDV GH ORV FDVRV� HVWH SURFHVR VXSRQH TXH OD FRQVXOWD HV LQWHU�
SUHWDGD FRPR OD VXFHVLyQ GH ODV FDWHJRUtDV VLQWiFWLFDV GH ODV SDODEUDV GDGDV� 6XSRQJDPRV SRU
HMHPSOR TXH HO XVXDULR SODQWHD XQD FRQVXOWD FRPR� ´OD FDVD GHµ� FX\DV FDWHJRUtDV VLQWiFWLFDV
VRQ� ´ARTDFS NCFS DETµ (O PpWRGR DSOLFD ODV UHJODV GH GHSHQGHQFLD SDUD LQGLFDUOH DO XVXDULR
ODV FDUDFWHUtVWLFDV GH XQD FRQVXOWD FRUUHFWD� 3RU HMHPSOR� ODV UHJODV '(7Æ1&06 < '(7Æ$'-*)6
LQGLFDQ TXH HQ WRGRV ORV SRHPDV GH OD EDVH GH FDVRV HQ ORV TXH DSDUHFH XQ GHWHUPLQDQWH
DSDUHFH WDPELpQ XQ QRPEUH FRP~Q PDVFXOLQR VLQJXODU \ XQ DGMHWLYR JHQHUDO IHPHQLQR VLQJX�
ODU� (VWDV UHJODV SURSRUFLRQDQ SDXWDV SDUD FRPSOHWDU OD FRQVXOWD FRQ SDODEUDV VLPLODUHV D ODV
GH ORV FDVRV �D ODV TXH SRGUiQ VXVWLWXLU GXUDQWH OD DGDSWDFLyQ SRU WHQHU ODV PLVPDV FDWHJRUtDV
VLQWiFWLFDV��

/DV FDUDFWHUtVWLFDV GH FRUUHFFLyQ VH GHWHUPLQDQ HQ EDVH D ODV UHJODV GH GHSHQGHQFLD TXH VH
H[WUDHQ GH OD EDVH GH FDVRV� \ QR VRQ UHJODV JHQHUDOHV GHO GRPLQLR� DXQTXH HQ HVWH HMHPSOR�
ODV UHJODV GH GHSHQGHQFLD UHSUHVHQWDQ DOJXQDV UHJODV GH FRUUHFFLyQ JUDPDWLFDO SDUD OD
FRQVWUXFFLyQ GH IUDVHV HQ SRHPDV HQ FDVWHOODQR��

$XQTXH SRGUtD VHU LQWHUHVDQWH XQ HVWXGLR PiV GHWDOODGR� HQ HVWD YHUVLyQ GH OD DSOLFDFLyQ
QRV FHQWUDPRV HQ RWUDV DSUR[LPDFLRQHV TXH VH EDVDQ HQ YDORUDU OD VLPLOLWXG HQWUH OD FRQVXOWD
GDGD SRU HO XVXDULR \ ORV SRHPDV GH OD EDVH GH FDVRV�

�������� !��������������
������	�������	�
������
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(O PRGHOR GHO GRPLQLR TXH KHPRV IRUPDOL]DGR UHSUHVHQWD FRQRFLPLHQWR VLQWiFWLFR \ PpWULFR
VREUH ORV SRHPDV� ORV YHUVRV \ ODV SDODEUDV� SHUR QR LQFOX\H FRQRFLPLHQWR VHPiQWLFR VREUH

HOORV� 6L VH DxDGLHUD −SRU HMHPSOR XWLOL]DQGR XQD RQWRORJtD FRQ YRFDEXODULR �0LNURNRVPRV
>0DKHVK��@� R GH FRQMXQWRV GH VLQyQLPRV �:RUGQHW >0LOOHU��@�� OR TXH SRVSRQHPRV D XQD

VHJXQGD YHUVLyQ GH OD DSOLFDFLyQ− SHUPLWLUtD LQFOXLU YDORUDFLRQHV VHPiQWLFDV VREUH ODV SDOD�
EUDV� (Q OD YHUVLyQ DFWXDO GH OD DSOLFDFLyQ OD ~QLFD FRQVLGHUDFLyQ VHPiQWLFD TXH SRGHPRV WHQHU
HQ FXHQWD HV VL HQ ORV GRV WH[WRV DSDUHFHQ ODV PLVPDV SDODEUDV� R SDODEUDV FRQ WH[WRV SDUHFL�
GRV� \ HO RUGHQ UHODWLYR HQWUH HOODV�

� $XQTXH QR RFXUUH H[DFWDPHQWH DVt HQ HO HMHPSOR UHGXFLGR TXH KHPRV XWLOL]DGR SDUD IDFLOLWDU OD H[SRVLFLyQ� HQ HO TXH VH KD
FDOFXODGR HO UHWtFXOR VREUH XQ VXEFRQMXQWR \ QR VREUH HO WRWDO GH ODV FDWHJRUtDV VLQWiFWLFDV TXH DSDUHFHQ HQ ORV FDVRV�
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&RPR OD FRQVXOWD HV XQ WH[WR GLYLGLGR HQ OtQHDV� OD VLPLOLWXG FRQ ORV FDVRV GHSHQGHUi
SULQFLSDOPHQWH GH OD VLPLOLWXG HQWUH ODV SDODEUDV GH OD FRQVXOWD \ ODV TXH DSDUHFHQ HQ ORV SRH�
PDV� &RPR SULPHUD RSFLyQ SDUD UHVROYHU OD WDUHD GH UHFXSHUDFLyQ GH FDVRV EDUDMDPRV HQ
SULPHU OXJDU HO XVR GHO PpWRGR GH UHFXSHUDFLyQ SRU FyPSXWR GH VLPLOLWXG QXPpULFD� SDUD GLVFXWLU GHV�
SXpV RWUDV RSFLRQHV�

Método de recuperación por cómputo de similitud numérica 

3DUD PHGLU OD VLPLOLWXG HQWUH OD FRQVXOWD \ ORV FDVRV GH IRUPD DGHFXDGD ORV UHTXLVLWRV GH FR�
QRFLPLHQWR GHO PpWRGR VXJLHUHQ DO GLVHxDGRU OD GHILQLFLyQ GH PHGLGDV GH VLPLOLWXG FRPSXWD�
FLRQDO EDVDGDV HQ ODV IXQFLRQHV GH VLPLOLWXG SUHGHILQLGDV HQ &%52QWR R HQ QXHYDV IXQFLRQHV
GHILQLGDV SRU HO GLVHxDGRU GH OD DSOLFDFLyQ� 3RU WDQWR� XWLOL]DQGR OD LQWHUID] TXH KDUi XVR GH
ODV IXQFLRQHV GH OD $3, &UHDWH6LPLODULW\0HDVXUH \ OLQN�VLPLODULW\0HDVXUH� HO GLVHxDGRU
GHILQH \ DVRFLD XQD PHGLGD GH VLPLOLWXG DO FRQFHSWR 3RHPDB&RQFHSW TXH LQGLFD FyPR FRPSD�
UDU GRV SRHPDV� WHQLHQGR HQ FXHQWD ORV DWULEXWRV \ OD SRVLFLyQ HQ OD MHUDUTXtD GH ORV LQGLYL�
GXRV TXH ORV UHSUHVHQWDQ�

(O DWULEXWR WLHQH�HVWURID UHODFLRQD XQ SRHPD FRQ VXV HVWURIDV� 3DUD FRPSDUDU GRV HV�
WURIDV VH SXHGH RSWDU SRU GHILQLU XQD ~QLFD PHGLGD GH VLPLOLWXG TXH VH DVRFLD DO FRQFHSWR
(VWURIDB&RQFHSW R GHILQLU PHGLGDV HVSHFtILFDV SDUD ORV GLVWLQWRV WLSRV GH HVWURIDV �VXEFRQ�
FHSWRV GH (VWURIDB&RQFHSW�� 'H OD PLVPD PDQHUD GHILQLUHPRV PHGLGDV DVRFLDGDV D ORV FRQ�
FHSWRV 9HUVRB&RQFHSW� $SDULFLyQB3DODEUD \ 3DODEUDB&RQFHSW SDUD LQGLFDU FyPR SURIXQGL�
]DU HQ OD HVWUXFWXUD GH UHSUHVHQWDFLyQ GH ORV FDVRV �)LJXUD ������ XWLOL]DQGR IXQFLRQHV JORED�
OHV HQ OD FRPSRQHQWH GH VLPLOLWXG SRU FRQWHQLGRV GH ODV PHGLGDV GH VLPLOLWXG� FRPSOHPHQWD�
GDV VL VH TXLHUH FRQ HO XVR GH WLSRV GH tQGLFH DVRFLDGRV D ORV FRQFHSWRV R FRQ IXQFLRQHV
SRQGHUDGDV SDUD YDULDU HO SHVR GH ORV GLVWLQWRV DWULEXWRV�

2SWDUHPRV SRU XQD PHGLGD VLPSOH� FRP~Q SDUD ORV FRQFHSWRV DQWHULRUHV� FRPELQDGD FRQ
OD GHILQLFLyQ GH tQGLFHV SDUD VHOHFFLRQDU TXp FDUDFWHUtVWLFDV LQWHUYLHQHQ�
)XQFLyQ $3,� �&UHDWH6LPLODULW\0HDVXUH FRPPRQBVLP

�FRQWHQWV LPHGLD �SRVLWLRQ LGHHS �FRPELQDWLRQ LPHGLD�
)XQFLyQ $3,� �$VVRFLDWH6LPLODULW\0HDVXUHWR&RQFHSW 3RHPDB&RQFHSW FRPPRQBVLP�
)XQFLyQ $3,� �$VVRFLDWH6LPLODULW\0HDVXUHWR&RQFHSW (VWURIDB&RQFHSW FRPPRQBVLP�
)XQFLyQ $3,� �$VVRFLDWH6LPLODULW\0HDVXUHWR&RQFHSW 9HUVRB&RQFHSW FRPPRQBVLP�
)XQFLyQ $3,� �$VVRFLDWH6LPLODULW\0HDVXUHWR&RQFHSW $SDULFLyQB3DODEUD FRPPRQBVLP�
)XQFLyQ $3,� �$VVRFLDWH6LPLODULW\0HDVXUHWR&RQFHSW 3DODEUDB&RQFHSW FRPPRQBVLP�

3DUD FRPSDUDU DSDULFLRQHV GH SDODEUDV VH SXHGH DVRFLDU XQ WLSR GH tQGLFH DO FRQFHSWR
$SDULFLyQB3DODEUD SDUD LQGLFDU VL OD PHGLGD GH VLPLOLWXG GHEH R QR WHQHU HQ FXHQWD HO RUGHQ
HQWUH ODV SDODEUDV� 6L VH TXLHUH WHQHU HQ FXHQWD HO RUGHQ HO WLSR GH tQGLFH DVRFLDGR DO FyPSXWR
GH VLPLOLWXG GH GRV DSDULFLRQHV GH SDODEUDV LQFOXLUi OD UHODFLyQ DQWHULRUBD� 6L QR VH TXLHUH
WHQHU HQ FXHQWD HO WLSR GH tQGLFH VyOR LQFOXLUi OD UHODFLyQ GH�SDODEUD�

$XQTXH ORV LQGLYLGXRV LQWHUPHGLRV HQ OD HVWUXFWXUD GH UHSUHVHQWDFLyQ GHO SRHPD� HV GHFLU�
ODV HVWURIDV� ORV YHUVRV \ ODV DSDULFLRQHV GH ODV SDODEUDV� WDPELpQ LQWHUYLHQHQ HQ OD VLPLOLWXG� OD
SDUWH PiV LPSRUWDQWH HV OD TXH FRUUHVSRQGH D OD VLPLOLWXG HQWUH ODV SDODEUDV� &XDQGR OD PHGL�
GD GH VLPLOLWXG DQWHULRU �FRPPRQBVLP� VH XVD SDUD FRPSDUDU GRV SDODEUDV �LQVWDQFLDV GH 3DOD�
EUDB&RQFHSW��

• /D FRPSRQHQWH GH SRVLFLyQ �IXQFLyQ SURIXQGLGDG� FRQVLGHUD OD SRVLFLyQ GH ODV SDOD�
EUDV VHJ~Q FyPR HVWiQ FODVLILFDGDV HQ HO PRGHOR GHO GRPLQLR� 5HFRUGDPRV TXH ODV
SDODEUDV VH FODVLILFDQ VHJ~Q VXV FDUDFWHUtVWLFDV VLQWiFWLFDV� FRPR HO Q~PHUR GH VtODEDV�
VX DFHQWR� \ VL HPSLH]DQ R QR SRU YRFDO�

• /D FRPSRQHQWH GH FRQWHQLGRV �IXQFLyQ PHGLD DULWPpWLFD� UHIOHMDUi FyPR WHQHU HQ FXHQ�
WD ORV YDORUHV GH ODV FDUDFWHUtVWLFDV �DWULEXWRV R UHODFLRQHV� TXH GHVFULEHQ D ODV SDOD�
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EUDV� HV GHFLU� HO WH[WR GH OD SDODEUD� HO Q~PHUR GH VtODEDV� VL HPSLH]D \ WHUPLQD SRU
YRFDO� VX FDWHJRUtD VLQWiFWLFD� VX ULPD \ GyQGH WLHQH HO DFHQWR�

• /D FRPSRQHQWH GH FRPELQDFLyQ �IXQFLyQ PHGLD DULWPpWLFD� LQGLFDUi FyPR FRPELQDU
ORV GRV UHVXOWDGRV DQWHULRUHV�

6H REVHUYD TXH ODV FDUDFWHUtVWLFDV TXH LQGXFHQ FODVLILFDFLyQ VREUH ODV SDODEUDV �FRPR HO
Q~PHUR GH VtODEDV R HO DFHQWR� SXHGHQ LQWHUYHQLU WDQWR HQ OD FRPSRQHQWH GH SRVLFLyQ FRPR
HQ OD GH FRQWHQLGRV� 6LQ HPEDUJR� ODV FDUDFWHUtVWLFDV TXH QR LQGXFHQ FODVLILFDFLyQ DGLFLRQDO�
FRPR HO WH[WR GH OD SDODEUD� VX FDWHJRUtD VLQWiFWLFD R VX ULPD� VyOR LQWHUYLHQHQ HQ OD FRPSR�
QHQWH GH FRQWHQLGRV� (O GLVHxDGRU SXHGH GHILQLU XQ WLSR GH tQGLFH SDUD LQGLFDU TXp UHODFLRQHV
XWLOL]DU� SRU HMHPSOR� VHUtD UD]RQDEOH TXH HO Q~PHUR GH VtODEDV QR LQWHUYHQJD HQ OD
FRPSRQHQWH GH FRQWHQLGRV SRUTXH HV XQR GH ORV FULWHULRV GH FODVLILFDFLyQ GH SDODEUDV \ OR
WHQGUi HQ FXHQWD HQ OD FRPSRQHQWH GH SRVLFLyQ HQ IXQFLyQ GH FyPR VH FODVLILTXH OD SDODEUD�
3DUD FUHDU HO WLSR GH tQGLFH \ DVRFLDUOR FRQ HO FRQFHSWR 3DODEUDB&RQFHSW VH XWLOL]DQ ODV
OODPDGDV D ODV VLJXLHQWHV IXQFLRQHV GH OD $3,�

�&UHDWHB,QGH[B7\SH SDOBLG[ ¶�WH[WR3DODEUD ULPD�SDODEUD FDWHJRULD�VLQWDFWLFD��

�$VVRFLDWH,QGH[WR&RQFHSW 3DODEUDB&RQFHSW LG[�

3DUD FRPSDUDU HO WH[WR GH ODV SDODEUDV �DWULEXWR WH[WR3DODEUD� VH SXHGH XWLOL]DU OD PHGLGD
SRU VLPLOLWXG SRU GHIHFWR GH &%52QWR �GHIDXOWBVLP0HDVXUH�� TXH XWLOL]D OD LJXDOGDG HQ OD
FRPSRQHQWH GH VLPLOLWXG SRU FRQWHQLGRV� R DVRFLDU DO FRQFHSWR 7H[WR XQD PHGLGD FX\D IXQ�
FLyQ GH VLPLOLWXG SRU FRQWHQLGRV WHQJD HQ FXHQWD OD FDGHQD GH FDUDFWHUHV TXH GHILQH OD SDOD�
EUD� 3RU HMHPSOR� OD IXQFLyQ PD[VXEFDGHQD� TXH FRPSXWD XQ YDORU VLPLOLWXG TXH GHSHQGH OD
VXEFDGHQD FRP~Q PiV ODUJD� FRQVLGHUD TXH ´LQFRQVFLHQWHµ \ ´FRQVFLHQWHµ WLHQHQ XQD VLPLOL�
WXG PD\RU TXH ´LQFRQVFLHQWHµ \ ´DEDQGRQDUµ� &RPR ODV VXEFDGHQDV FRPXQHV QR VLHPSUH

UHIOHMDQ OD VLPLOLWXG VHPiQWLFD −SRU HMHPSOR� ´SHFHUDµ \ ´FHUDµ− FRQVLGHUDUHPRV HO XVR GH OD
IXQFLyQ GH LJXDOGDG SDUD FXEULU HO REMHWLYR GH UHFXSHUDU ORV FDVRV FRQ PiV SDODEUDV HQ FR�
P~Q FRQ OD FRQVXOWD� SRU OR TXH OD PHGLGD TXH VH XVD HQ ORV FRQFHSWRV 7H[WR \ &DWHJR�
UtDB6LQWiFWLFD� HV XQD PHGLGD GH VLPLOLWXG GHILQLGD SRU GHIHFWR HQ &%52QWR TXH WLHQH OD
VLJXLHQWH HVWUXFWXUD�
�&UHDWH6LPLODULW\0HDVXUH GHIDXOWBVLP0HDVXUH �FRQWHQWV LLJXDO �SRVLWLRQ LGHHS �FRPELQDWLRQ LPHGLD�

$XQTXH VH SXHGHQ KDFHU SUXHEDV FRQ GLVWLQWDV IXQFLRQHV GH VLPLOLWXG KDVWD ORJUDU UHVXOWD�
GRV DGHFXDGRV� HVWH PpWRGR WLHQH XQ LQFRQYHQLHQWH TXH OR KDFH LQDSOLFDEOH� (O FyPSXWR GH
VLPLOLWXG HV PX\ LQHILFLHQWH DO UHTXHULU OD FRPSDUDFLyQ GH FDGD SDODEUD GH OD FRQVXOWD FRQ
WRGDV ODV GH ORV FDVRV� /D LQHILFLHQFLD LQKHUHQWH DO PpWRGR FRPSXWDFLRQDO VH SXHGH VXEVDQDU
XWLOL]DQGR DOJ~Q RWUR PpWRGR SDUD ILOWUDU OD EDVH GH FDVRV LQLFLDO� SRU HMHPSOR DOJXQR GH ORV
PpWRGRV EDVDGRV HQ FODVLILFDFLyQ R HQ FULWHULRV GH UHOHYDQFLD� VREUH OD TXH VH VHOHFFLRQD
XVDQGR HO FyPSXWR GH VLPLOLWXG QXPpULFR�

&RPR HO PRGHOR GHO GRPLQLR IRUPDOL]D ODV SURSLHGDGHV VLQWiFWLFDV GH ORV SRHPDV \ SHU�
PLWH VX RUJDQL]DFLyQ WD[RQyPLFD HQ WRUQR D HOODV� FRQILJXUDUHPRV HO PpWRGR GH UHFXSHUDFLyQ
SRU UHFRQRFLPLHQWR GH LQVWDQFLDV TXH HV DSOLFDEOH HQ HO FRQWH[WR DFWXDO \ TXH QRV SHUPLWH UHFXSHUDU
HILFLHQWHPHQWH FDVRV FX\DV SDODEUDV HQ ORV YHUVRV HVWpQ FODVLILFDGDV LJXDO TXH ODV SDODEUDV
GDGDV HQ OD FRQVXOWD�
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Método de recuperación por reconocimiento de instancias 

/D LQWHUID] GH FRQILJXUDFLyQ QRV LQGLFDUi TXH HO PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR
GH LQVWDQFLDV DGPLWH FRPR UHTXLVLWRV GH GLVHxR OD HVSHFLILFDFLyQ GH XQD FDGHQD GH UHODFLRQHV�
VL OR TXH VH TXLHUH FODVLILFDU HQ HO PRGHOR GHO GRPLQLR QR HV HO LQGLYLGXR FDVR �\ FRQVXOWD�
VLQR XQD SDUWH VX\D� (VWR RFXUUH HQ HO HMHPSOR DFWXDO SRUTXH QRV LQWHUHVD UHFXSHUDU FDVRV HQ
IXQFLyQ GH OD FODVLILFDFLyQ GH VXV SDODEUDV �\ GH ODV FDWHJRUtDV VLQWiFWLFDV GH ODV SDODEUDV� \ QR
GH OD FODVLILFDFLyQ GHO LQGLYLGXR SRHPD HQ Vt PLVPR �TXH HV SODQD�� 3RU WDQWR D WUDYpV GH OD
LQWHUID] FRQILJXUDUHPRV HO PpWRGR IDFLOLWDQGR ODV FDGHQDV GH UHODFLRQHV TXH XQHQ XQ SRHPD
FRQ VXV SDODEUDV \ FRQ ODV FDWHJRUtDV VLQWiFWLFDV GH ODV SDODEUDV �YHU )LJXUD ����� JHQHUDQGR
ODV VLJXLHQWHV OODPDGDV D IXQFLRQHV GH OD $3,�
�SXW�GHVLJQ�UHTXLUHPHQWV 
,5HWULHYHB,QVWDQFHB&ODVVLILFDWLRQB0HWKRG


��UHODWLRQ�SDWK 
�KDV�VROXWLRQ WLHQH�HVWURID WLHQH�YHUVR WLHQH�SDODEUD GH�SDODEUD

FDWHJRULD�VLQWDFWLFD��

�UHODWLRQ�SDWK 
�KDV�VROXWLRQ WLHQH�HVWURID WLHQH�YHUVR WLHQH�SDODEUD GH�SDODEUD����

3RU HMHPSOR� HO LQGLYLGXR TXH UHSUHVHQWD D OD SDODEUD ´RVFXUDµ HVWi FODVLILFDGR �HQ HO QLYHO
PiV HVSHFtILFR� FRPR LQVWDQFLD GH ORV FRQFHSWRV� 12B7HUPLQDB9RFDO� $FHQWRB'RV� (PSLH�
]DB9RFDO \ 7UHVB6LODEDV� (VWD PLVPD FODVLILFDFLyQ OD FRPSDUWH FRQ SDODEUDV FRPR� ´HV�
SDOGDµ� ´DPDUJDµ� ´DOHJUHµ� ´DYLVSDµ \ ´DEHWRµ� HQWUH PXFKDV RWUDV� (O LQGLYLGXR TXH UHSUH�
VHQWD OD FDWHJRUtD VLQWiFWLFD GH OD SDODEUD ´RVFXUDµ VH FODVLILFD FRPR ADJGFS �DGMHWLYR JHQHUDO
IHPHQLQR VLQJXODU� LJXDO TXH ODV SDODEUDV ´DOHJUHµ \ ´DPDUJDµ TXH UHFXSHUDPRV FRPR SDOD�
EUDV VLPLODUHV VLQWiFWLFDPHQWH� SHUR QR FRPR ODV SDODEUDV ´DEHWRµ� ´DYLVSDµ R ´HVSDOGDµ TXH
QR VRQ UHFXSHUDGDV�

5HFRUGHPRV TXH HVWH PpWRGR GH UHFXSHUDFLyQ GHULYD GRV VXEWDUHDV SDUD ODV TXH HO GLVH�

xDGRU WDPELpQ GHEH HOHJLU PpWRGRV TXH ODV UHVXHOYDQ� YDORUDFLyQ GH OD VLPLOLWXG −LUHFRJQL�
]HBWDVN �$VVHVV6LPB7DVN�− \ VHOHFFLyQ GH FDVRV −LVHOHFWBFDVH �6HOHFWB7DVN��

3DUD OD WDUHD GH YDORUDFLyQ GH OD VLPLOLWXG� OD HOHFFLyQ GHO PpWRGR FRQ VHPiQWLFD FRQMXQWL�
YD �LLQVWDQFHBFODVVLILFDWLRQBDQG� VXSRQH OD UHFXSHUDFLyQ GH FDVRV TXH WHQJDQ SDODEUDV
FRQ H[DFWDPHQWH OD PLVPD FODVLILFDFLyQ TXH ODV SDODEUDV GDGDV HQ OD FRQVXOWD� /D HOHFFLyQ GHO
PpWRGR FRQ VHPiQWLFD GLV\XQWLYD �LLQVWDQFHBFODVVLILFDWLRQBRU� VXSRQH OD UHFXSHUDFLyQ
GH FDVRV TXH WHQJDQ DOJXQD SDODEUD FODVLILFDGD H[DFWDPHQWH LJXDO TXH DOJXQD GH ODV SDODEUDV
GDGDV HQ OD FRQVXOWD�

(Q HVWH HMHPSOR VHUtD PiV DGHFXDGR HO XVR GHO PpWRGR FRQ VHPiQWLFD FRQMXQWLYD \D TXH
JDUDQWL]D OD SRVWHULRU VXVWLWXFLyQ �GXUDQWH OD DGDSWDFLyQ� GH WRGDV ODV SDODEUDV GH OD FRQVXOWD�
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Figura 6-17. Clasificación de instancias 
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6LQ HPEDUJR FRPR OD EDVH GH FDVRV QR HV PX\ JUDQGH SXHGH RFXUULU TXH QR H[LVWD QLQJ~Q
FDVR TXH VDWLVIDJD H[DFWDPHQWH ODV FRQGLFLRQHV SHGLGDV SRU OR TXH FRQILJXUDUHPRV HO PpWRGR
SDUD TXH� VL QR REWLHQH UHVXOWDGRV� JHQHUDOLFH OD FODVLILFDFLyQ� 5HFRUGDPRV ODV RSFLRQHV�

�� 5HDOL]DU DQRWDFLRQHV �LQVWDQFLDV GHO FRQFHSWR *72B6SHFLILFDWLRQ� HQ ORV FRQFHSWRV
TXH UHSUHVHQWHQ HO PRGR GH JHQHUDOL]DU HQ XQD FLHUWD ]RQD GH OD WD[RQRPtD GHO GR�
PLQLR �WDPELpQ VH XWLOL]DUiQ SRU RWURV PpWRGRV EDVDGRV HQ FODVLILFDFLyQ WDQWR GH UH�

FXSHUDFLyQ −VL KD\ RWURV FLFORV− R SDUD OD E~VTXHGD GH VXVWLWXWRV GH DGDSWDFLyQ�� (V�
WD RSFLyQ HV DGHFXDGD VL HO PRGR GH JHQHUDOL]DU HV LQWUtQVHFR D OD WD[RQRPtD�

�� (VSHFLILFDU H[SOtFLWDPHQWH� D WUDYpV GHO DWULEXWR JWRBVSHFLILFDWLRQ GH ORV UHTXLVLWRV
GH GLVHxR OD IRUPD GH JHQHUDOL]DU HQ HVWH PpWRGR FRQFUHWR� 'H HVWD IRUPD RWURV Pp�
WRGRV SXHGHQ WHQHU FRQILJXUDFLRQHV GLVWLQWDV� SRU HMHPSOR� XQ PLVPR FRQFHSWR VH
SRGUtD JHQHUDOL]DU GH GLVWLQWD IRUPD DO EXVFDU FDVRV \ DO EXVFDU VXVWLWXWRV�

(Q HVWH HMHPSOR OD SULPHUD RSFLyQ VXSRQH DQRWDU LQVWDQFLDV GH *72B6SHFLILFDWLRQ HQ ORV
FRQFHSWRV KRMD GH ODV GRV MHUDUTXtDV GH FRQFHSWRV D ODV TXH OOHYDQ ODV FDGHQDV GH UHODFLRQHV
GDGDV HQ OD FRQILJXUDFLyQ GHO PpWRGR� (VWDV DQRWDFLRQHV LQGLFDUiQ FyPR JHQHUDOL]DU� 3RU
HMHPSOR� OD VLJXLHQWH OODPDGD FRQILJXUD ORV FRQFHSWRV SDUD JHQHUDOL]DU XQ QLYHO KDFLD DUULED \
UHFXSHUDU WDQWR ODV LQVWDQFLDV GLUHFWDV FRPR ODV QR GLUHFWDV �OR TXH JDUDQWL]D TXH VLHPSUH VH
UHFXSHUDQ LQVWDQFLDV��

�FUHDWH�*72B6SHFLILFDWLRQ �JL �OHYHO �� �RUGHU OHYHOBILUVW �GLUHFW UHOD[�

�OLQN�*72B6SHFLILFDWLRQ �JL 7HUPLQDB9RFDO��

�OLQN�*72B6SHFLILFDWLRQ �JL 1RB7HUPLQDB9RFDO�� ����

/D VHJXQGD RSFLyQ FRQVLVWH HQ FRQILJXUDU H[SOtFLWDPHQWH OD JHQHUDOL]DFLyQ PHGLDQWH ORV
UHTXLVLWRV GH GLVHxR�

�SXW�GHVLJQ�UHTXLUHPHQWV 
,5HWULHYHB,QVWDQFHB&ODVVLILFDWLRQB0HWKRG


��JWRBVSHFLILFDWLRQ 
����WUXH� ����WUXH� ����IDOVH����

8WLOL]DUHPRV OD SULPHUD RSFLyQ \D TXH OD YDORUDFLyQ GH OD VLPLOLWXG HQWUH OD FRQVXOWD \ XQ
SRHPD VH PLGH SUHFLVDPHQWH HQ IXQFLyQ GH OD VLPLOLWXG HQWUH ODV SDODEUDV TXH PH SHUPLWLUiQ
KDFHU VXVWLWXFLRQHV� SRU OR TXH WLHQH VHQWLGR TXH VH OOHYH D FDER OD PLVPD JHQHUDOL]DFLyQ GH
XQD FDUDFWHUtVWLFD GXUDQWH OD UHFXSHUDFLyQ GH FDVRV \ GXUDQWH OD UHFXSHUDFLyQ GH VXVWLWXWRV�

3RGHPRV UHILQDU OD FRQILJXUDFLyQ DQWHULRU GHO PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQ�
WR GH LQVWDQFLDV SDUD TXH WHQJD HQ FXHQWD WDPELpQ OD MHUDUTXtD GH UHODFLRQHV� (VWD QXHYD FRQ�
ILJXUDFLyQ SRGUtD FRQVLGHUDUVH GH IRUPD DOWHUQDWLYD� R VLPXOWiQHD FRQILJXUDQGR GRV FRSLDV
GHO LQGLYLGXR FDQyQLFR ,5HWULHYHB,QVWDQFHB&ODVVLILFDWLRQB0HWKRG TXH UHSUHVHQWD DO
PpWRGR� /D FDUDFWHUtVWLFD GH OD VHJXQGD FRQILJXUDFLyQ HV OD GLVWLQFLyQ H[SOtFLWD HQWUH ODV UHOD�
FLRQHV SULPHU�YHUVR� VHJXQGR�YHUVR \ WHUFHU�YHUVR GH OD FRQVXOWD \ GH ORV FDVRV� HQ YH]
GH XWLOL]DU OD VXSHUUHODFLyQ WLHQH�YHUVR FRPR KHPRV KHFKR HQ OD FRQILJXUDFLyQ DQWHULRU GHO
PpWRGR� (VWDV UHODFLRQHV SXHGHQ VHU UHODMDGDV XQ QLYHO FXDQGR QR VH UHFXSHUHQ LQVWDQFLDV FRQ
OD PLVPD FODVLILFDFLyQ� GH IRUPD TXH WHQHPRV HQ FXHQWD H[SOtFLWDPHQWH HO KHFKR GH TXH HO
XVXDULR KD\D FRORFDGR XQD FLHUWD SDODEUD HQ XQD OtQHD GHO SRHPD \ QR HQ RWUD� \ TXH HQ HO
FDVR XQD SDODEUD DSDUH]FD HQ XQ YHUVR \ QR HQ RWUR�
�SXW�GHVLJQ�UHTXLUHPHQWV 
,5HWULHYHB,QVWDQFHB&ODVVLILFDWLRQB0HWKRG


��UHODWLRQ�SDWK 
�KDV�VROXWLRQ WLHQH�HVWURID �SULPHU�YHUVR ��� WLHQH�SDODEUD GH�SDODEUD���

�UHODWLRQ�SDWK 
�KDV�VROXWLRQ WLHQH�HVWURID �VHJXQGR�YHUVR ��� WLHQH�SDODEUD GH�SDODEUD���

�UHODWLRQ�SDWK 
�KDV�VROXWLRQ WLHQH�HVWURID �WHUFHU�YHUVR ��� WLHQH�SDODEUD GH�SDODEUD���

�UHODWLRQ�SDWK 
�KDV�VROXWLRQ WLHQH�HVWURID �SULPHU�YHUVR ��� WLHQH�SDODEUD GH�SDODEUD

FDWHJRULD�VLQWDFWLFD��

�UHODWLRQ�SDWK 
�KDV�VROXWLRQ WLHQH�HVWURID �VHJXQGR�YHUVR ��� WLHQH�SDODEUD GH�SDODEUD
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FDWHJRULD�VLQWDFWLFD��

�UHODWLRQ�SDWK 
�KDV�VROXWLRQ WLHQH�HVWURID �WHUFHU�YHUVR ��� WLHQH�SDODEUD GH�SDODEUD

FDWHJRULD�VLQWDFWLFD��

�JHQHUDOL]HBBILUVW ¶UHODWLRQ��

(O PpWRGR LQWHQWDUi UHFXSHUDU FDVRV TXH WHQJDQ SDODEUDV FODVLILFDGDV LJXDO �VHPiQWLFD
FRQMXQWLYD� \ DGHPiV FRORFDGDV HQ HO PLVPR YHUVR TXH HO TXH VH HVSHFLILFD HQ OD FRQVXOWD� 6L
QR HQFRQWUDPRV QLQJ~Q FDVR FRQ HVWDV FDUDFWHUtVWLFDV� VH UHODMDQ HQ SULPHU OXJDU ODV UHODFLR�
QHV �JHQHUDOL]HBILUVW ¶UHODWLRQ� SDUD LQGLFDU TXH TXHUHPRV SDODEUDV FODVLILFDGDV LJXDO
DXQTXH DSDUH]FDQ HQ YHUVRV GLVWLQWRV� \ OXHJR ORV FRQFHSWRV SDUD HQFRQWUDU SDODEUDV FODVLIL�
FDGDV FHUFD� (Q OD DSOLFDFLyQ HOHJLUHPRV HVWD FRQILJXUDFLyQ GHO PpWRGR�

5HVSHFWR D OD VHOHFFLyQ GH PpWRGRV SDUD UHVROYHU OD VHJXQGD GH ODV VXEWDUHDV TXH JHQHUD HO
PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV� LVHOHFWBFDVH �6HOHFWB7DVN��
HO GLVHxDGRU SXHGH HOHJLU HQWUH ORV PpWRGRV FX\D FRPSHWHQFLD HV DGHFXDGD� (O XVR GHO Pp�
WRGR GH VHOHFFLyQ SRU FyPSXWR GH VLPLOLWXG LVHOHFWBFRPSXWDWLRQBPHWKRG� TXH KHPRV FRQ�
ILJXUDGR HQ HO DSDUWDGR DQWHULRU� SHUPLWH VHOHFFLRQDU HO SRHPD FRQ PiV SDODEUDV LJXDOHV D ODV
HVSHFLILFDGDV HQ OD FRQVXOWD�

/D FRQILJXUDFLyQ UHDOL]DGD SDUD HO PpWRGR GH UHFXSHUDFLyQ GH FDVRV SRU UHFRQRFLPLHQWR
GH LQVWDQFLDV PLGH OD VLPLOLWXG HQWUH GRV SRHPDV WHQLHQGR HQ FXHQWD ~QLFDPHQWH OD FODVLILFD�
FLyQ GH VXV SDODEUDV �\ FDWHJRUtDV VLQWiFWLFDV GH ODV PLVPDV� HQ XQD WD[RQRPtD GH FRQFHSWRV
TXH UHIOHMDQ DVSHFWRV VLQWiFWLFRV \ PpWULFRV� /D LGHD TXH MXVWLILFD HVWH WLSR GH VLPLOLWXG HV TXH
HVWDPRV SHQVDQGR HQ XQ FLFOR &%5 HQ HO TXH VH UHVXHOYHQ DO PHQRV ODV WDUHDV GH UHFXSHUD�
FLyQ \ DGDSWDFLyQ \ HQ HO TXH OD UHFXSHUDFLyQ WLHQH HQ FXHQWD OD DGDSWDFLyQ SUHYLVWD SDUD EXV�
FDU ORV FDVRV PiV IiFLOPHQWH DGDSWDEOHV� (V GHFLU� HO REMHWLYR GH OD UHFXSHUDFLyQ HV HQFRQWUDU
SRHPDV HQ ORV TXH VH SXHGD UHDOL]DU HO PD\RU Q~PHUR GH VXVWLWXFLRQHV DGHFXDGDV TXH VRQ ODV
TXH PDQWLHQHQ ODV FDUDFWHUtVWLFDV VLQWiFWLFDV \ PpWULFDV GHO SRHPD�

4.3.3 Adaptación 
/D LGHD GH DOWR QLYHO GHO FRPSRUWDPLHQWR GH OD WDUHD GH DGDSWDFLyQ GH FDVRV TXH TXHUHPRV
FRQILJXUDU HV ´VXVWLWXLU ODV SDODEUDV GHO SRHPD GHO FDVR UHFXSHUDGR XWLOL]DQGR ODV SDODEUDV
GDGDV HQ OD FRQVXOWD D VHU SRVLEOH HQ HO PLVPR RUGHQ \ VLQ SHUGHU OD HVWUXFWXUD VLQWiFWLFD GH
ORV YHUVRV GHO SRHPDµ�

6L VXSRQHPRV TXH OD FRQVXOWD HV XQD IUDVH FRQ VHQWLGR� HO KHFKR GH FRORFDU VXV SDODEUDV
HQ HO PLVPR RUGHQ HQ HO SRHPD KDFH SODXVLEOH OD VXSRVLFLyQ GH TXH HO SRHPD UHIOHMDUi� HQ
FLHUWD IRUPD� HO PHQVDMH GDGR HQ OD FRQVXOWD� 3DUD PDQWHQHU OD FRUUHFFLyQ VLQWiFWLFD UHVWULQ�
JLPRV ODV VXVWLWXFLRQHV GH ODV SDODEUDV GHO SRHPD SRU RWUDV FRQ ODV PLVPDV FDUDFWHUtVWLFDV
VLQWiFWLFDV� 3RU WDQWR� HO PpWRGR GH DGDSWDFLyQ GHEH VXVWLWXLU FDGD SDODEUD GHO SRHPD SRU OD
SULPHUD SDODEUD GH OD FRQVXOWD FRQ ODV PLVPDV FDUDFWHUtVWLFDV VLQWiFWLFDV VL KD\ DOJXQD� &DGD
SDODEUD GH OD FRQVXOWD VH XVD FRPR PXFKR XQD YH]�

&XDQGR QLQJXQD GH ODV SDODEUDV GH OD FRQVXOWD HV XQ VXVWLWXWR DGHFXDGR VH SXHGH RSWDU
SRU GHMDU OD SDODEUD RULJLQDO GHO SRHPD� DXQTXH GH HVWD IRUPD VH JHQHUDUtDQ SRHPDV PX\
VLPLODUHV D ORV GH OD EDVH GH FDVRV RULJLQDO VREUH WRGR VL OD FRQVXOWD LQFOX\H SRFDV SDODEUDV�
(Q DUDV GH OD FUHDWLYLGDG� FRQILJXUDUHPRV HO PpWRGR GH DGDSWDFLyQ SDUD VXVWLWXLU WRGDV ODV
SDODEUDV GHO SRHPD� XVDQGR ODV SDODEUDV GH OD FRQVXOWD FXDQGR VHD SRVLEOH \ SDODEUDV GHO UHVWR
GHO YRFDEXODULR FXDQGR QLQJXQD GH ODV SDODEUDV GDGDV HQ OD FRQVXOWD VHD DGHFXDGD� 'H HVWD
IRUPD HO UHVXOWDGR VHUi VLPLODU DO SRHPD RULJLQDO HQ OD HVWUXFWXUD VLQWiFWLFD SHUR QR HQ ODV
SDODEUDV �\D TXH QR VH PDQWLHQHQ��
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5HVSHFWR DO PDQWHQLPLHQWR GH OD HVWUXFWXUD VLQWiFWLFD \ PpWULFD GH ORV YHUVRV GHO SRHPD�
ODV VXVWLWXFLRQHV GH ODV SDODEUDV GHEHUtDQ JDUDQWL]DU� FXDQGR VHD SRVLEOH� TXH VH PDQWLHQH HO
Q~PHUR WRWDO GH VtODEDV GH ORV YHUVRV� OD ULPD HQ ORV YHUVRV ULPDGRV \ ODV FDWHJRUtDV VLQWiFWLFDV
GH ODV SDODEUDV SDUD PDQWHQHU OD FRKHUHQFLD GH ODV IUDVHV �SRU HMHPSOR� HQ JpQHUR� Q~PHUR \
SHUVRQD�� +D\ TXH WHQHU HQ FXHQWD TXH HVWDPRV FRQVLGHUDQGR VXVWLWXFLRQHV ORFDOHV GH SDODEUDV�
HV GHFLU� ODV SDODEUDV VH VXVWLWXLUiQ XQD D XQD� \ SDUD FDGD VXVWLWXFLyQ XVDUHPRV HO FRQRFL�
PLHQWR �VLQWiFWLFR� TXH WHQHPRV VREUH HVD SDODEUD HQ FRQFUHWR SHUR QR HO FRQRFLPLHQWR GHO
FRQWH[WR GH OD SDODEUD� SRU HMHPSOR� HQ TXp WLSR GH YHUVR DSDUHFH R HQ TXp SRVLFLyQ GHO YHU�
VR� (Q HVWH WLSR GH VXVWLWXFLRQHV OD ~QLFD PDQHUD GH PDQWHQHU WRWDOPHQWH OD HVWUXFWXUD VLQWiF�
WLFD GH ORV YHUVRV GHO SRHPD� HV VXVWLWXLU FDGD SDODEUD SRU RWUD TXH WHQJD H[DFWDPHQWH ODV PLV�
PDV FDUDFWHUtVWLFDV VLQWiFWLFDV �Q~PHUR GH VtODEDV� DFHQWR� ULPD� FDWHJRUtD VLQWiFWLFD� HPSLH]D
\�R WHUPLQD SRU YRFDO�� FRQ OR TXH JDUDQWL]DPRV TXH�

• (O Q~PHUR GH VtODEDV WRWDO HV HO PLVPR� \D TXH FDGD SDODEUD VH VXVWLWX\H SRU RWUD FRQ
HO PLVPR Q~PHUR GH VtODEDV \ TXH HPSLH]D \ WHUPLQD HQ YRFDO R QR GH OD PLVPD
IRUPD� FRQ OR TXH QR VH KDQ IRUPDGR QXHYDV VLQDOHIDV QL GHVKHFKR QLQJXQD GH ODV
H[LVWHQWHV�

• /D ULPD GHO SRHPD QR KD FDPELDGR� \D TXH FDGD SDODEUD VH VXVWLWX\H SRU RWUD FRQ OD
PLVPD ULPD �HVWR VyOR VHUtD QHFHVDULR PDQWHQHUOR HQ OD ~OWLPD SDODEUD GH FDGD YHUVR��

• /DV IUDVHV REWHQLGDV WUDV ODV VXVWLWXFLRQHV VRQ FRKHUHQWHV VLQWiFWLFDPHQWH \D TXH
FDGD SDODEUD VH VXVWLWX\H SRU RWUD FRQ OD PLVPD FDWHJRUtD VLQWiFWLFD�

(Q OD VXVWLWXFLyQ D� GHO HMHPSOR GH OD )LJXUD ����� FDGD SDODEUD VH VXVWLWX\H SRU RWUD FRQ
H[DFWDPHQWH ODV PLVPDV FDUDFWHUtVWLFDV VLQWiFWLFDV� 'H HVWD IRUPD QR VH YDUtD QLQJXQD GH ODV
FDUDFWHUtVWLFDV GHO YHUVR� HV GHFLU� HO LQGLYLGXR TXH UHSUHVHQWD HO YHUVR �LQVWDQFLD GH 9HU�
VRB&RQFHSW� PDQWLHQH OD PLVPD FODVLILFDFLyQ FRQFHSWXDO DQWHV \ GHVSXpV GH ODV VXVWLWXFLRQHV�
DO LJXDO TXH HO LQGLYLGXR TXH UHSUHVHQWD OD HVWURID GH OD TXH HO YHUVR IRUPDUi SDUWH�

$XQTXH DGHFXDGD SDUD ORV REMHWLYRV GH OD DSOLFDFLyQ� HVWD DSUR[LPDFLyQ SXHGH UHVXOWDU
GHPDVLDGR UHVWULFWLYD� HV GHFLU� XQD SDODEUD GHEH FXPSOLU XQ JUDQ Q~PHUR GH FRQGLFLRQHV
SDUD VHU XQ VXVWLWXWR DGHFXDGR SDUD RWUD� (VWR KDFH TXH UHVXOWH GLItFLO ´FRORFDUµ ODV SDODEUDV
GDGDV SRU HO XVXDULR HQ OD FRQVXOWD �VREUH WRGR WHQLHQGR HQ FXHQWD GH QXHYR TXH HO Q~PHUR

E� 'HVFDQVDUi OD RVD HO FXHUSR DODGRD� 5HVSLUDUi OD UDPD HO VXHOR DLUDGR
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Figura 6-18. Ejemplo de sustitución local de palabras (a)  
y sustitución + revisión (b) 
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GH FDVRV QR HV GHPDVLDGR JUDQGH SRU OR TXH ODV FRPELQDFLRQHV GH SDODEUDV GH ODV TXH GLVSR�
QHPRV VRQ OLPLWDGDV�� 6LQ HPEDUJR HVWH WLSR GH DGDSWDFLyQ JDUDQWL]D TXH HO UHVXOWDGR REWHQL�
GR HV FRUUHFWR UHVSHFWR D VXV SURSLHGDGHV VLQWiFWLFDV \ PpWULFDV� HV GHFLU� HO VLVWHPD JHQHUD XQ
SRHPD YiOLGR GH DFXHUGR D ORV FULWHULRV GH FRUUHFFLyQ VLQWiFWLFRV HVWDEOHFLGRV SRU HO PRGHOR
GHO GRPLQLR �DXQTXH OD YDOLGDFLyQ VHPiQWLFD GHEHUi KDFHUOD HO XVXDULR SRHWD��

&RQILJXUDUHPRV HVWH FRPSRUWDPLHQWR HQ XQ FLFOR &%5 TXH UHVXHOYH ODV WDUHDV GH UHFXSH�
UDFLyQ \ DGDSWDFLyQ� \ HQ HO TXH QR WLHQH VHQWLGR OD UHYLVLyQ DXWRPiWLFD� \D TXH HO VLVWHPD
JHQHUD HQ OD DGDSWDFLyQ XQ SRHPD FRUUHFWR FRQ ORV FULWHULRV GH TXH GLVSRQH�

$GLFLRQDOPHQWH� \ SDUD HYLWDU OD SRFD IOH[LELOLGDG GH OD DSUR[LPDFLyQ DQWHULRU� FRQILJXUD�
UHPRV RWUR FLFOR &%5 HQ HO TXH� GXUDQWH OD DGDSWDFLyQ� VH SHUPLWHQ VXVWLWXFLRQHV TXH QR
PDQWHQJDQ DOJXQDV GH ODV SURSLHGDGHV PpWULFDV GH ORV YHUVRV GHO SRHPD� SRU HMHPSOR HO Q~�
PHUR WRWDO GH VtODEDV R OD ULPD� TXH SXHGHQ VHU UHVWDXUDGDV GXUDQWH OD WDUHD GH UHYLVLyQ� (Q HO
HMHPSOR GH OD )LJXUD ���� E� DO VXVWLWXLU URVD SRU RVD QR PDQWHQHPRV OD SURSLHGDG GH ILQDOL]DU
HQ YRFDO \ VH IRUPD XQD QXHYD VLQDOHID FRQ OR TXH HO Q~PHUR WRWDO GH VtODEDV GHO YHUVR YDUtD
�HV LQFRUUHFWR� \ HO YHUVR VH UHFODVLILFD FRPR 'HFDVtODER HQ YH] GH FyPR (QGHFDVtODER� (VWH
HUURU HQ OD FODVLILFDFLyQ GHO YHUVR� UHVSHFWR DO WLSR GH HVWURID D OD TXH SHUWHQHFH� SXHGH JXLDU
DO PpWRGR GH UHSDUDFLyQ SDUD KDFHU QXHYDV VXVWLWXFLRQHV TXH UHVWDXUHQ OD FODVLILFDFLyQ RULJL�
QDO �YHUVR HQGHFDVtODER�� 3RU HMHPSOR� VXVWLWXLU DODGR SRU GHOJDGR KDFH TXH VH URPSD XQD VLQD�
OHID GHO YHUVR RULJLQDO TXH FRPSHQVD OD QXHYD VLQDOHID IRUPDGD HQ HO YHUVR DGDSWDGR� KDFLHQ�
GR TXH HO YHUVR YXHOYD D FODVLILFDUVH FRPR (QGHFDVtODER�

(O GLVHxDGRU SXHGH GHWHUPLQDU HO XVR GH XQD X RWUD FRQILJXUDFLyQ HQ IXQFLyQ GHO WLSR GH
XVXDULR� GHO WLSR GH FRQVXOWD R GHO WLSR GH FDVR� /D GLIHUHQFLD SULQFLSDO HQWUH ODV GRV HV TXH OD
VHJXQGD SULPD OD FRORFDFLyQ GH ODV SDODEUDV GH OD FRQVXOWD� HV GHFLU� ODV FRORFD HQ OD PHMRU
VLWXDFLyQ SRVLEOH �DXQTXH QR VHD ySWLPD� \ UHSDUD GHVSXpV ORV SRVLEOHV HUURUHV PpWULFRV SUR�
GXFLGRV� /D SULPHUD FRQILJXUDFLyQ JHQHUD XQ SRHPD FRQ H[DFWDPHQWH OD PLVPD HVWUXFWXUD
TXH HO RULJLQDO� DXQTXH QR JDUDQWL]D OD FRORFDFLyQ GH WRGDV ODV SDODEUDV GH OD FRQVXOWD� VLQR
VyOR GH ODV TXH VDWLVIDJDQ H[DFWDPHQWH ODV FRQGLFLRQHV VLQWiFWLFDV GH DOJXQD GH ODV SDODEUDV
GHO SRHPD�
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5HFRUGDPRV TXH HQ &%52QWR H[LVWH XQ PpWRGR TXH UHVXHOYH OD WDUHD GH DGDSWDFLyQ GH FDVRV
GHVFRPSRQLpQGROD HQ GRV VXEWDUHDV� &RS\B6ROXWLRQB7DVN FX\R REMHWLYR HV KDFHU XQD FRSLD
VREUH HO LQGLYLGXR FRQVXOWD GH OD FRPSRQHQWH GH VROXFLyQ GHO FDVR UHFXSHUDGR� \
$GDSWB6ROXWLRQB7DVN FX\R REMHWLYR HV OD PRGLILFDFLyQ GH GLFKD VROXFLyQ� 3DUD UHVROYHU HVWD
~OWLPD WDUHD H[LVWHQ GRV PpWRGRV DOWHUQDWLYRV� HO PpWRGR GH DGDSWDFLyQ HVSHFLDOL]DGD EDVDGD HQ HVWUD�
WHJLDV� TXH SHUPLWH DGDSWDFLRQHV FRPSOHMDV FRQ WUDQVIRUPDFLRQHV HVWUXFWXUDOHV HQ OD VROXFLyQ
VL HO GLVHxDGRU GHVFULEH ORV WLSRV GH SUREOHPDV \ ODV HVWUDWHJLDV TXH ORV UHVXHOYHQ� < HO PpWRGR
GH DGDSWDFLyQ SRU VXVWLWXFLyQ TXH UHVXHOYH OD WDUHD GH DGDSWDFLyQ GH OD VROXFLyQ GHO FDVR UHFXSH�
UDGR VXVWLWX\HQGR FLHUWRV HOHPHQWRV SHUR PDQWHQLHQGR OD HVWUXFWXUD GH OD VROXFLyQ GHO FDVR
�HV GHFLU� QR DxDGH QL HOLPLQD HOHPHQWRV� VyOR VXVWLWX\H XQRV SRU RWURV��

(O WLSR GH DGDSWDFLyQ TXH TXHUHPRV KDFHU HQFDMD FRQ HVWH ~OWLPR PpWRGR FRQILJXUDQGR OD
HVWUDWHJLD GH VXVWLWXFLyQ SDUD VXVWLWXLU ODV SDODEUDV GHO SRHPD GHO FDVR UHFXSHUDGR PDQWH�
QLHQGR ODV FDUDFWHUtVWLFDV VLQWiFWLFDV GHO YHUVR DO TXH SHUWHQHFH� (O PpWRGR GH DGDSWDFLyQ SRU
VXVWLWXFLyQ GHVFRPSRQH OD WDUHD GH DGDSWDFLyQ GH OD VROXFLyQ HQ WUHV VXEWDUHDV�

• 6HOHFFLyQ GH OD HVWUDWHJLD GH DGDSWDFLyQ� (O GLVHxDGRU QR WLHQH TXH HOHJLU PpWRGR \D
TXH� HQ HVWH PpWRGR GH DGDSWDFLyQ GH OD VROXFLyQ� HVWD WDUHD HVWi OLJDGD D XQ PpWRGR
�LVXEVWLWXWLRQBVWUDWHJ\BPHWKRG� TXH GHYXHOYH XQD HVWUDWHJLD JHQpULFD SUHGHILQLGD
GH VXVWLWXFLyQ GH HOHPHQWRV TXH HO GLVHxDGRU WHQGUi TXH FRQILJXUDU�
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• 6HOHFFLyQ GH GLVFUHSDQFLDV R HOHPHQWRV D DGDSWDU� 8VDQGR OD HVWUDWHJLD GH DGDSWDFLyQ
DQWHULRU VH LGHQWLILFD OD OLVWD GH DFFLRQHV GH WUDQVIRUPDFLyQ TXH VH OOHYDUiQ D FDER VR�
EUH OD VROXFLyQ GHO FDVR �FRQ HVWD HVWUDWHJLD VHUiQ VXVWLWXFLRQHV� DVt FRPR ORV HOHPHQ�
WRV LQYROXFUDGRV HQ HVWDV WUDQVIRUPDFLRQHV�

• 0RGLILFDFLyQ GH OD VROXFLyQ TXH VH HQFDUJD GH UHVROYHU OD OLVWD GH GLVFUHSDQFLDV DSOL�
FDQGR ODV WUDQVIRUPDFLRQHV LQGLFDGDV VREUH ORV HOHPHQWRV GDGRV�

(V LPSRUWDQWH UHVDOWDU TXH ORV HOHPHQWRV TXH VHUiQ REMHWR GH VXVWLWXFLyQ VRQ ODV SDODEUDV
\ QR ODV DSDULFLRQHV GH ODV SDODEUDV HQ ORV YHUVRV� (V GHFLU� HO LQGLYLGXR DSDULFLyQ VHJXLUi
VLHQGR HO PLVPR \ DVt VH PDQWLHQH HO RUGHQ GH ODV DSDULFLRQHV D WUDYpV GH OD UHODFLyQ DQWH�
ULRUBDBSDODEUD� /R TXH FDPELD HV OD SDODEUD D OD TXH VH UHILHUH HVD DSDULFLyQ� HV GHFLU� OR TXH
YDPRV D VXVWLWXLU HV HO LQGLYLGXR SDODEUD FRQ HO TXH VH UHODFLRQD OD DSDULFLyQ D WUDYpV GH OD
UHODFLyQ GHBSDODEUD�

Configuración de la estrategia de sustitución de elementos 

(O PpWRGR GH DGDSWDFLyQ SRU VXVWLWXFLyQ GH HOHPHQWRV XWLOL]D XQD HVWUDWHJLD GH DGDSWDFLyQ
SUHGHILQLGD� GHYXHOWD SRU HO PpWRGR �LVXEVWLWXWLRQBVWUDWHJ\BPHWKRG� FRQ OD VLJXLHQWH
HVWUXFWXUD�

�WHOOP ��DERXW 6XEVWLWXWLRQ�6WUDWHJ\ $GDSWDWLRQB6WUDWHJ\ �WUDQVIRUPDWLRQ�VSHF VXEVW���

�WHOO ��DERXW VXEVW 7UDQVIRUPDWLRQ �RSHUDWRU VXEVWLWXWH� �DSSOLFDELOLW\ ¶7KLQJ�

�VHDUFK�VWUDWHJ\ JVH���

�WHOO ��DERXW JVH 0HWKRG�6HDUFK�6WUDWHJ\

�VHDUFK�PHWKRG L6HDUFKB,QVWDQFHB&ODVVLILFDWLRQB0HWKRG���

(VWH PpWRGR GH DGDSWDFLyQ GH OD VROXFLyQ UHTXLHUH PHQRV HVIXHU]R GHO GLVHxDGRU� TXH HO
PpWRGR GH DGDSWDFLyQ HVSHFLDOL]DGD EDVDGR HQ HVWUDWHJLDV� (Q FRQFUHWR� QR HV QHFHVDULR TXH
HO GLVHxDGRU GHILQD ORV WLSRV GH SUREOHPDV GH DGDSWDFLyQ QL ODV HVWUDWHJLDV GH DGDSWDFLyQ
HVSHFtILFDV SDUD HO GRPLQLR \ DSOLFDFLyQ FRQFUHWRV�

6LQ HPEDUJR� FXDQGR OD FRQILJXUDFLyQ SRU GHIHFWR GH OD HVWUDWHJLD SUHGHILQLGD QR HV DGH�
FXDGD SDUD ORV REMHWLYRV GH OD DSOLFDFLyQ� HO GLVHxDGRU GHEHUi FRQILJXUDU OD HVWUDWHJLD DQWHULRU
GH VXVWLWXFLyQ GH HOHPHQWRV� (VWD FRQILJXUDFLyQ VH OOHYD D FDER D WUDYpV GH ORV UHTXLVLWRV GH
GLVHxR GHO PpWRGR TXH GHYXHOYH OD HVWUDWHJLD GH DGDSWDFLyQ SRU VXVWLWXFLyQ SUHGHILQLGD
�LVXEVWLWXWLRQBVWUDWHJ\BPHWKRG�� /RV UHTXLVLWRV GH GLVHxR GHO PpWRGR SHUPLWHQ DxDGLU
DOJXQD WUDQVIRUPDFLyQ DGLFLRQDO D OD HVWUDWHJLD �TXH VH KDEUi FUHDGR SUHYLDPHQWH XVDQGR
DOJXQD GH ODV IXQFLRQHV GH OD $3, SDUD GHILQLU WUDQVIRUPDFLRQHV FUHDWH�DGG�
WUDQVIRUPDWLRQ� FUHDWH�GHOHWH�WUDQVIRUPDWLRQ R FUHDWH�VXEVWLWXWH�WUDQVIRUPDWLRQ��
\ HOLPLQDU DOJXQD GH ODV WUDQVIRUPDFLRQHV H[LVWHQWHV�

&RPR YHUHPRV HQ HO DSDUWDGR VLJXLHQWH� HQ HVWH HMHPSOR OD FRQILJXUDFLyQ LQLFLDO GHO Pp�
WRGR GH E~VTXHGD GH VXVWLWXWRV SRU UHFRQRFLPLHQWR GH LQVWDQFLDV SRGUtD UHVXOWDU DGHFXDGD
SDUD PDQWHQHU OD HVWUXFWXUD PpWULFD GHO SRHPD� DXQTXH VH SXHGH PHMRUDU VX FRPSRUWDPLHQWR
DxDGLHQGR DOJXQDV YDULDFLRQHV D GLFKD FRQILJXUDFLyQ�

Selección de discrepancias (elementos a sustituir) 

/D VLJXLHQWH WDUHD XWLOL]D OD HVWUDWHJLD GH DGDSWDFLyQ� GHYXHOWD SRU HO PpWRGR DQWHULRU� SDUD
LGHQWLILFDU OD OLVWD GH DFFLRQHV GH WUDQVIRUPDFLyQ TXH VH OOHYDUiQ D FDER VREUH OD VROXFLyQ GHO
FDVR� DVt FRPR ORV HOHPHQWRV LQYROXFUDGRV HQ HVWDV WUDQVIRUPDFLRQHV� &RPR YLPRV HQ HO
&DStWXOR � �$SDUWDGR �������� &2/,%5, RIUHFH DO GLVHxDGRU WUHV PpWRGRV TXH UHVXHOYHQ OD
WDUHD� HO SULPHUR �LXVHUBILQGBDGDSWDWLRQBDFWLRQVB0HWKRG� GHOHJD OD UHVROXFLyQ GH OD WDUHD
DO XVXDULR ILQDO� HO VHJXQGR �LIL[BDGDSWDWLRQBLWHPVB0HWKRG� DSOLFD ODV WUDQVIRUPDFLRQHV
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HVSHFLILFDGDV SRU OD HVWUDWHJLD GH DGDSWDFLyQ D ORV HOHPHQWRV GH OD VROXFLyQ TXH RFXSDQ XQD
SRVLFLyQ ILMD HVSHFLILFDGD PHGLDQWH XQD FDGHQD GH UHODFLRQHV� \ HO ~OWLPR �LV\V�
WHPBILQGBDGDSWDEOHBDFWLRQVBPHWKRG� LGHQWLILFD ORV HOHPHQWRV VREUH ORV TXH DSOLFDU ODV
DFFLRQHV GH WUDQVIRUPDFLyQ D SDUWLU GH ODV GLIHUHQFLDV HQWUH HO FDVR \ OD FRQVXOWD�

(O PpWRGR �LIL[BDGDSWDWLRQBLWHPVB0HWKRG� HV DGHFXDGR VL ORV FDQGLGDWRV D VHU DGDSWD�
GRV VLHPSUH RFXSDQ OD PLVPD SRVLFLyQ HQ OD HVWUXFWXUD GH UHSUHVHQWDFLyQ� (VWD VLWXDFLyQ
RFXUUH HQ QXHVWUR HMHPSOR \D TXH ORV HOHPHQWRV D VXVWLWXLU� ODV SDODEUDV� VLHPSUH RFXSDQ OD
PLVPD SRVLFLyQ UHVSHFWR D OD VROXFLyQ GHO FDVR UHFXSHUDGR� HV GHFLU� DO SRHPD� (O PpWRGR
SHUPLWH FRQILJXUDU FRPR UHTXLVLWR GH GLVHxR �DWULEXWR WRDGDSW� OD HVSHFLILFDFLyQ GH XQD OLVWD
GH FRPSUREDFLyQ TXH GHWHUPLQD ORV HOHPHQWRV D VXVWLWXLU� (O IRUPDWR SDUD HVSHFLILFDU ORV
LQGLYLGXRV HOHJLGRV HV XQD FDGHQD �O�� ��� OQ� GRQGH FDGD OL HV GH OD IRUPD� �UHODFLyQ
UHVWULFFLyQ� R �UHODFLyQ� \ UHVWULFFLyQ HV XQ FRQFHSWR FRPSDWLEOH FRQ HO UDQJR GH OD
UHODFLyQ� /D FDGHQD GH UHODFLRQHV HVSHFLILFD HO FDPLQR D VHJXLU GHVGH HO LQGLYLGXR D DGDSWDU

KDVWD ORV LQGLYLGXRV D WUDQVIRUPDU −HQ HVWH FDVR D VXVWLWXLU� $GHPiV GH ODV UHODFLRQHV VH SXH�
GHQ HVSHFLILFDU UHVWULFFLRQHV FRQFHSWXDOHV SDUD ODV LQVWDQFLDV GHO FDPLQR�

3DUD OD DSOLFDFLyQ HOHJLUHPRV OD VLJXLHQWH FRQILJXUDFLyQ TXH GHWHUPLQD TXH ORV FDQGLGDWRV
D VHU VXVWLWXLGRV VRQ WRGDV ODV SDODEUDV GH ORV YHUVRV GHO SRHPD UHFXSHUDGR�

�SXW�GHVLJQ�UHTXLUHPHQWV LIL[BDGDSWDWLRQBLWHPVB0HWKRG


��WRDGDSW
��WLHQH�HVWURID��WLHQH�YHUVR��WLHQH�SDODEUD��GH�SDODEUD�����

([LVWHQ RWUDV RSFLRQHV� SRU HMHPSOR OD VLJXLHQWH FRQILJXUDFLyQ SHUPLWLUtD VXVWLWXLU VyOR ODV
SDODEUDV TXH QR HVWpQ DO ILQDO GHO YHUVR� OR TXH SRGUtD VHU ~WLO SDUD PDQWHQHU OD ULPD GHO SRH�
PD RULJLQDO DO QR VXVWLWXLU OD ~OWLPD SDODEUD GH FDGD YHUVR�

�SXW�GHVLJQ�UHTXLUHPHQWV LIL[BDGDSWDWLRQBLWHPVB0HWKRG

��WRDGDSW ¶��WLHQH�HVWURID��WLHQH�YHUVR��WLHQH�SDODEUD 3DODEUDB1RB)LQDOB/LQHD�
�GH�SDODEUD�����

$GHPiV� HO PpWRGR WDPELpQ DGPLWH FRPR XQ UHTXLVLWR SDUDPpWULFR �HV GHFLU� GDGR SRU HO
XVXDULR ILQDO� XQD OLVWD GH LQGLYLGXRV FRQFUHWRV TXH GHEHQ VHU FRPSDWLEOHV FRQ OD HVSHFLILFD�
FLyQ GH OD OLVWD GH FRPSUREDFLyQ GDGD FRPR UHTXLVLWR GH GLVHxR� (VWR SHUPLWH TXH HO XVXDULR
ILQDO GHFLGD OD OLVWD FRQFUHWD GH SDODEUDV TXH TXLHUH VXVWLWXLU� 3RU HMHPSOR� OD HVSHFLILFDFLyQ�

�SXW�SDUDPHWHU�UHTXLUHPHQWV LIL[BDGDSWDWLRQBLWHPVB0HWKRG

��WRDGDSW ¶�YLGD DPDUJXUD OXFLHQWH����

KDUtD TXH HO PpWRGR SURSRQJD OD VXVWLWXFLyQ HQ HO SRHPD GH ODV WUHV SDODEUDV GDGDV VLHP�
SUH TXH VHDQ FRPSDWLEOHV FRQ OD OLVWD GH FRPSUREDFLyQ GH GLVHxR� \ QR SURSRQJD HO UHVWR GH
ODV SDODEUDV TXH RFXSDQ OD SRVLFLyQ LQGLFDGD HQ OD OLVWD GH FRPSUREDFLyQ GH GLVHxR�

(Q FXDOTXLHUD GH VXV FRQILJXUDFLRQHV� OD VDOLGD GH HVWH PpWRGR HV XQD OLVWD GH DFFLRQHV� &D�
GD XQD GH HVWDV DFFLRQHV KDFH UHIHUHQFLD DO HOHPHQWR TXH HVWDUi LQYROXFUDGR \ D OD WUDQVIRU�
PDFLyQ TXH VH OOHYDUi D FDER VREUH pO� /D WUDQVIRUPDFLyQ HV DOJXQD GH ODV TXH IRUPDQ SDUWH
GH OD HVWUDWHJLD GH DGDSWDFLyQ� HQ FRQFUHWR� DTXHOOD SDUD OD TXH HO HOHPHQWR FXPSOD VX FRQGL�
FLyQ GH DSOLFDELOLGDG� (Q HVWH HMHPSOR� FRPR OD HVWUDWHJLD GH DGDSWDFLyQ LQFOX\H XQD ~QLFD
WUDQVIRUPDFLyQ VXEVW FRQ DSOLFDELOLGDG JHQHUDO �7KLQJ�� VHUi VLHPSUH HOHJLGD�

([LVWHQ RWUDV RSFLRQHV DGHPiV GH VXVWLWXLU ODV SDODEUDV GH ORV SRHPDV� 3RU HMHPSOR� VXVWL�
WXLU YHUVRV FRPSOHWRV GHO SRHPD UHFXSHUDGR WHQLHQGR HQ FXHQWD VXV FDUDFWHUtVWLFDV PpWULFDV
�Q~PHUR GH VtODEDV \ ULPD�� 6LQ HPEDUJR� QR GLVFXWLUHPRV HVWD RSFLyQ \D TXH GHELGR DO WDPD�
xR UHGXFLGR GH OD EDVH GH FDVRV HVWD RSFLyQ UHVXOWD HQ SRHPDV PX\ VLPLODUHV D ORV RULJLQDOHV�
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Modificación de la solución 

(O PpWRGR TXH GHWHUPLQD ORV HOHPHQWRV D VXVWLWXLU LIL[BDGDSWDWLRQBLWHPVB0HWKRG GHYXHOYH
XQD OLVWD GH DFFLRQHV� TXH VH DSOLFDQ XQD D XQD� GRQGH FDGD DFFLyQ LQFOX\H XQD SDODEUD \ OD
WUDQVIRUPDFLyQ TXH UHDOL]DUHPRV VREUH HOOD� (Q HVWH PpWRGR VLHPSUH VHUi OD WUDQVIRUPDFLyQ
VXEVW� \D TXH HVWDPRV XWLOL]DQGR OD HVWUDWHJLD GH DGDSWDFLyQ SRU VXVWLWXFLyQ�

� �S�� VXEVW� �S� VXEVW� �S� VXEVW� ����� �S1� VXEVW� �

&RQ OD OLVWD GH DFFLRQHV DQWHULRU OD VXEWDUHD GH PRGLILFDFLyQ GH OD VROXFLyQ VH HQFDUJDUi
GH DSOLFDU ODV VXVWLWXFLRQHV D ODV SDODEUDV� (O PpWRGR TXH UHVXHOYH HVWD WDUHD OD GHVFRPSRQH
HQ GRV VXEWDUHDV�

• $SOLFDU WUDQVIRUPDFLyQ �LDSSO\BWUDQVIRUPDWLRQBWDVN OLJDGD DO PpWRGR DS�
SO\BWUDQVIRUPDWLRQBPHWKRG SRU OR TXH HO GLVHxDGRU QR WLHQH TXH HOHJLU� TXH DSOLFD
XQD D XQD ODV WUDQVIRUPDFLRQHV GH OD OLVWD GH DFFLRQHV UHVXOWDQWH GH OD UHVROXFLyQ GH OD
WDUHD DQWHULRU�

• 5HYLVLyQ ORFDO GH OD WUDQVIRUPDFLyQ �LORFDOBUHYLVLyQBWDVN� TXH VH HQFDUJD GH YD�
OLGDU R UHFKD]DU FDGD XQR GH ORV SDVRV GH WUDQVIRUPDFLyQ GH OD VROXFLyQ� (VWD WDUHD HV
RSFLRQDO SRU OR TXH VLPSOLILFDPRV OD DSOLFDFLyQ HOLJLHQGR HO PpWRGR
LGRBQRWKLQJB0HWKRG SDUD LQGLFDU TXH QR VH UHVROYHUi� )XQFLyQ $3,� �OLQN�WDVN�
PHWKRG LORFDOBUHYLVLRQBWDVN LGRBQRWKLQJB0HWKRG�

3DUD DSOLFDU OD WUDQVIRUPDFLyQ VXEVW D XQD SDODEUD SL� HO PpWRGR DS�
SO\BWUDQVIRUPDWLRQBPHWKRG FXHQWD FRQ OD LQIRUPDFLyQ GDGD HQ OD WUDQVIRUPDFLyQ� TXH LQ�
FOX\H HO RSHUDGRU LQYROXFUDGR �VXEVWLWXWH�� OD DSOLFDELOLGDG �7KLQJ�� \ OD HVWUDWHJLD GH E~V�
TXHGD TXH KDFH UHIHUHQFLD D XQ PpWRGR GH E~VTXHGD ORFDO GH VXVWLWXWRV EDVDGD HQ HO PpWRGR
GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV� (VWH PpWRGR EXVFDUi VXVWLWXWRV TXH HVWpQ
FODVLILFDGRV LJXDO TXH HO LQGLYLGXR TXH YDPRV D VXVWLWXLU�

&RPR KHPRV YLVWR� VL HVWH WLSR GH E~VTXHGD GH VXVWLWXWRV QR IXHVH DGHFXDGR� HO GLVHxDGRU
SRGUtD YDULDUOD FRQILJXUDQGR OD HVWUDWHJLD JHQpULFD GH VXVWLWXFLyQ GH HOHPHQWRV D WUDYpV GH ORV
UHTXLVLWRV GH GLVHxR GHO PpWRGR TXH GHYXHOYH OD HVWUDWHJLD �LVXEVWLWX�
WLRQBVWUDWHJ\BPHWKRG��

2WUD RSFLyQ� DGHPiV GH OD SRVLELOLGDG GH XWLOL]DU XQ PpWRGR SDUD OD E~VTXHGD GH VXVWLWXWRV�
HV TXH HO GLVHxDGRU GHILQD XQD HVWUDWHJLD GH E~VTXHGD HQ WpUPLQRV GH ODV RSHUDFLRQHV SULPLWL�
YDV GH DFFHVR D OD EDVH GH FRQRFLPLHQWR TXH VRQ QHFHVDULDV SDUD HQFRQWUDU YDORUHV HQ OD PH�

PRULD� \ HO SXQWR GH SDUWLGD −TXH SXHGH VHU HO FDVR DFWXDO� OD FRQVXOWD R XQ LQGLYLGXR FXDO�
TXLHUD GH OD EDVH GH FRQRFLPLHQWR� /D YHQWDMD GH XVDU XQD HVWUDWHJLD GH E~VTXHGD EDVDGD HQ
XQ PpWRGR� \ QR HQ RSHUDFLRQHV GH DFFHVR D PHPRULD� TXH SHUPLWH YDORUDU OD VLPLOLWXG GH OD
SDODEUD \ ORV VXVWLWXWRV HQ FDGD VXVWLWXFLyQ�

(Q HVWH HMHPSOR� XVDUHPRV HO PpWRGR GH E~VTXHGD GH VXVWLWXWRV SRU UHFRQRFLPLHQWR GH
LQVWDQFLDV� /D FRQILJXUDFLyQ LQLFLDO GHO PpWRGR GH E~VTXHGD GH VXVWLWXWRV SRU UHFRQRFLPLHQWR
GH LQVWDQFLDV UHVXOWDUtD DGHFXDGR SDUD PDQWHQHU OD HVWUXFWXUD PpWULFD GHO SRHPD VXVWLWX\HQGR
XQD SDODEUD SRU RWUD FODVLILFDGD LJXDO �VHPiQWLFD FRQMXQWLYD� HQ OD WD[RQRPtD GH FRQFHSWRV
TXH UHSUHVHQWDQ SURSLHGDGHV VLQWiFWLFDV GH ODV SDODEUDV� HQ FRQFUHWR� HO DFHQWR� HO Q~PHUR GH
VtODEDV \ VL HPSLH]D R WHUPLQD SRU YRFDO� TXH VRQ ODV SURSLHGDGHV TXH LQGXFHQ OD FODVLILFDFLyQ
GHO FRQMXQWR GH SDODEUDV�

6LQ HPEDUJR� FRQ OD FRQILJXUDFLyQ LQLFLDO QR HVWDPRV WHQLHQGR HQ FXHQWD OD FDWHJRUtD VLQ�
WiFWLFD GH ODV SDODEUDV� TXH QR LQGXFH FODVLILFDFLyQ HQ HO FRQMXQWR GH SDODEUDV VLQR HQ ORV
LQGLYLGXRV TXH UHSUHVHQWDQ ODV FDWHJRUtDV VLQWiFWLFDV� &RPR WDPELpQ KHPRV KHFKR SDUD HO
PpWRGR GH UHFXSHUDFLyQ GH FDVRV� HV VHQFLOOR FRQILJXUDU HO PpWRGR GH E~VTXHGD GH VXVWLWXWRV
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LQGLFDQGR HO FDPLQR GH UHODFLRQHV TXH FRQHFWD XQD LQVWDQFLD FRQVXOWD FRQ ODV LQVWDQFLDV TXH
YDPRV D FODVLILFDU� 8Q GHWDOOH PX\ LPSRUWDQWH HV TXH HQ HO XVR DFWXDO GHO PpWRGR FDGD LQV�
WDQFLD FRQVXOWD� GHVGH HO SXQWR GH YLVWD GHO PpWRGR GH UHFXSHUDFLyQ R E~VTXHGD GH VXVWLWX�
WRV� HV XQD SDODEUD GHO SRHPD TXH YDPRV D VXVWLWXLU� SRU WDQWR� OR TXH TXHUHPRV FODVLILFDU HV�
SRU XQ ODGR� OD SDODEUD HQ Vt PLVPD �FDGHQD GH UHODFLRQHV YDFtD� \� SRU RWUR ODGR� HO LQGLYLGXR
TXH UHSUHVHQWD OD FDWHJRUtD VLQWiFWLFD GH OD SDODEUD �FDGHQD GH UHODFLRQHV FDWHJRUtD�
VLQWiFWLFD�� (VWR VH HVSHFLILFD FRPR�

�SXW�GHVLJQ�UHTXLUHPHQWV 
 L6HDUFKB,QVWDQFHB&ODVVLILFDWLRQB0HWKRG


��UHODWLRQ�SDWK 
�FDWHJRUtDBVLQWiFWLFD��� �UHODWLRQ�SDWK 
�QLO����

&RQ HVWD FRQILJXUDFLyQ UHFXSHUDUHPRV FRPR FDQGLGDWDV D DTXHOODV SDODEUDV GHO YRFDEXOD�
ULR FODVLILFDGDV GH OD PLVPD IRUPD� HV GHFLU� FRQ HO PLVPR Q~PHUR GH VtODEDV� TXH HPSLHFHQ \
WHUPLQHQ HQ YRFDO GH OD PLVPD IRUPD� HO DFHQWR HQ OD PLVPD VtODED \ FRQ OD PLVPD FODVLILFD�
FLyQ GHO LQGLYLGXR TXH UHSUHVHQWD VX FDWHJRUtD VLQWiFWLFD� 5HFRUGDPRV TXH OD IRUPD GH UHODMDU
HQ FDVR GH TXH OD FODVLILFDFLyQ H[DFWD QR HQFXHQWUH FDQGLGDWRV R pVWRV QR VHDQ DGHFXDGRV
FRLQFLGH FRQ ODV DQRWDFLRQHV UHDOL]DGDV HQ ORV FRQFHSWRV �*72B6SHFLILFDWLRQ� UHDOL]DGDV
GXUDQWH OD FRQILJXUDFLyQ GHO PpWRGR GH UHFXSHUDFLyQ GH FDVRV�

/D FRQILJXUDFLyQ DQWHULRU REWLHQH EXHQRV UHVXOWDGRV HQ FXDQWR D OD FRUUHFFLyQ VLQWiFWLFD
GHO SRHPD JHQHUDGR� 6LQ HPEDUJR� XWLOL]D SDODEUDV GHO YRFDEXODULR� VLQ WHQHU HQ FXHQWD OD
FRQVXOWD� TXH DXQTXH VH KD XWLOL]DGR GXUDQWH OD UHFXSHUDFLyQ QR VH WLHQH HQ FXHQWD FRPR
IXHQWH GH FRQWHQLGRV SDUD ODV VXVWLWXFLRQHV OOHYDGDV D FDER HQ OD DGDSWDFLyQ� ´VXVWLWXLU ODV
SDODEUDV GHO SRHPD GHO FDVR UHFXSHUDGR XWLOL]DQGR ODV SDODEUDV GDGDV HQ OD FRQVXOWD D VHU SRVLEOH
HQ HO PLVPR RUGHQ \ VLQ SHUGHU OD HVWUXFWXUD VLQWiFWLFD GH ORV YHUVRV GHO SRHPDµ

3DUD VROXFLRQDU HO SUREOHPD KDUHPRV XVR GH XQ PpWRGR GH VHOHFFLyQ TXH WHQJD HQ FXHQWD
TXp SDODEUDV SHUWHQHFHQ D OD FRQVXOWD� 5HFRUGDPRV GH QXHYR TXH HO PpWRGR GH UHFXSHUDFLyQ
SRU UHFRQRFLPLHQWR GH LQVWDQFLDV HV XQ PpWRGR GH GHVFRPSRVLFLyQ TXH GHULYD ODV VXEWDUHDV
GH YDORUDFLyQ GH OD VLPLOLWXG \ VHOHFFLyQ GH FDQGLGDWRV� 3DUD OD WDUHD GH YDORUDFLyQ GH VLPLOL�
WXG VH HOLJH HO PpWRGR FRQ VHPiQWLFD FRQMXQWLYD TXH UHFXSHUDUi SDODEUDV FRQ H[DFWDPHQWH OD
PLVPD FODVLILFDFLyQ TXH ODV TXH YR\ D VXVWLWXLU� 5HVSHFWR D OD WDUHD GH VHOHFFLyQ HO GLVHxDGRU
SXHGH HOHJLU HQWUH ORV PpWRGRV GHVFULWRV HQ HO &DStWXOR �� WDQWR ORV PpWRGRV VLPSOHV� FRPR OD
VHOHFFLyQ SRU HO XVXDULR� VHOHFFLyQ GHO SULPHUR R VHOHFFLyQ DOHDWRULD� FRPR ORV PpWRGRV EDVD�
GRV HQ RWURV PpWRGRV GH UHFXSHUDFLyQ� VHOHFFLyQ SRU FyPSXWR GH VLPLOLWXG QXPpULFD R VHOHF�
FLyQ SRU FULWHULRV GH UHOHYDQFLD� $GHPiV� FRQILJXUDUHPRV HO PpWRGR SDUD TXH ODV GRV VXEWD�
UHDV� YDORUDFLyQ GH OD VLPLOLWXG \ VHOHFFLyQ GH FDQGLGDWRV� VH UHVXHOYDQ GH IRUPD FtFOLFD JHQH�
UDOL]DQGR ORV FULWHULRV GH E~VTXHGD KDVWD TXH OD VDOLGD VHD QR YDFtD�

3DUD OD VHOHFFLyQ GH VXVWLWXWRV QR TXHUHPRV GHOHJDU OD WDUHD GH VHOHFFLyQ DO XVXDULR ILQDO
VLQR FRQILJXUDU XQ PpWRGR TXH VH FRPSRUWH DGHFXDGDPHQWH� /D VHOHFFLyQ SRU FyPSXWR GH
VLPLOLWXG QXPpULFD QR HV DGHFXDGD SRUTXH HO FULWHULR SDUD HOHJLU FXiO GH ODV SDODEUDV XWLOL]DU
FRPR VXVWLWXWR QR GHSHQGH GH OD VLPLOLWXG HQWUH OD SDODEUD \ VX VXVWLWXWD� TXH HV OR TXH FRPSXWDUtD
HVWH PpWRGR SDUD GHFLGLU TXp FDQGLGDWR HV PHMRU� VLQR GH ODV SDODEUDV TXH DSDUHFHQ HQ OD
FRQVXOWD� (V GHFLU� GHO FRQMXQWR GH FDQGLGDWRV TXHUHPRV HOHJLU SDODEUDV TXH DSDUH]FDQ HQ OD
FRQVXOWD VL HV SRVLEOH HQ HO PLVPR YHUVR TXH OD TXH YR\ D VXVWLWXLU� 6LQ HPEDUJR� HO PpWRGR
GH VHOHFFLyQ SRU FULWHULRV GH UHOHYDQFLD SXHGH UHVXOWDU DGHFXDGR SDUD HVSHFLILFDU GLVWLQWDV
IXHQWHV GH VXVWLWXWRV \D TXH VHOHFFLRQDUi GH ORV HOHPHQWRV FDQGLGDWRV �TXH UHFLEH FRPR UH�
TXLVLWR GH VHFXHQFLD� ORV HOHPHQWRV TXH VDWLVIDFHQ XQ FLHUWR FULWHULR �UHTXLVLWR GH GLVHxR GHO
PpWRGR�� 3RU HMHPSOR� HO FULWHULR TXHU\�ZRUGV VHOHFFLRQD ODV SDODEUDV GH OD FRQVXOWD�
�GHIUHODWLRQ TXHU\�ZRUGV

�LV ��VDWLVILHV �"S "T�

��DQG �4XHU\�7\SH "T� �3DODEUDB&RQFHSW "S�
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��IRU�VRPH �"H "O "DS�

��DQG

�WLHQH�HVWURID "T "H� �(VWURIDB&RQFHSW "H�

�WLHQH�YHUVR "T "O� �9HUVRB&RQFHSW "O�

�WLHQH�SDODEUD "O "DS� �$SDULFLyQ�3DODEUD "DS�

�GH�SDODEUD "DS "S������

3DUD FRQILJXUDU HO FRPSRUWDPLHQWR GHO PpWRGR GH VHOHFFLyQ GHILQLUHPRV YDULRV FULWHULRV
SDUD TXH VH SUXHEHQ HQ RUGHQ� HQ SULPHU OXJDU EXVFDUHPRV VXVWLWXWRV HQ HO SULPHU YHUVR GH OD
FRQVXOWD �HO FULWHULR HV LJXDO TXH TXHU\�ZRUGV VXVWLWX\HQGR �WLHQH�YHUVR "T "O� SRU �SULPHU�

YHUVR "T "O�� OXHJR HQ HO VHJXQGR \ DVt VXFHVLYDPHQWH� 3RU ~OWLPR� VL QLQJXQD SDODEUD GH OD
FRQVXOWD VH VHOHFFLRQD HOHJLUHPRV XQD GH ODV GHO YRFDEXODULR JHQHUDO �FULWHULR TXH UHFXSHUD ODV
LQVWDQFLDV GH 3DODEUDB&RQFHSW��

�SXW�GHVLJQ�UHTXLUHPHQWV ¶LVHOHFWB5HO&ULWHULDB0HWKRG

��UHOFULBOLVW ¶�TXHU\�ILUVW�YHUVH�ZRUGV TXHU\�VHFRQG�YHUVH�ZRUGV TXHU\�WKLUG�YHUVH�
ZRUGV TXHU\�IRXUWK�YHUVH�ZRUGV YRFDEXODU\�ZRUGV��

�XVHGBFULWHULD RUGHU��

3DUD OD VHOHFFLyQ SRVWHULRU D OD DSOLFDFLyQ GHO FULWHULR �VH UHVXHOYH VHOHFWBFDVH� SXHGH
KDFHUVH DOHDWRULDPHQWH� \D TXH VyOR LQFOX\H SDODEUDV YiOLGDV VLQWiFWLFDPHQWH� R SXHGH KDFHUOD
HO XVXDULR� SDUD LQWHQWDU PDQWHQHU DOJ~Q WLSR GH FRKHUHQFLD VHPiQWLFD�

'LGORNQ FG CFCRVCEKÎP

6XSRQJDPRV TXH SDUD OD FRQVXOWD� ´ GHVFDQVDUi OD IORU´ ´HQ OD QRFKH KHODGDµ ´\ QR FDPELDU
VX FRORUµ VH UHFXSHUD HO VLJXLHQWH FDVR TXH YDPRV D DGDSWDU�

Caso: _,_6*'/97�B$'$37('

PDUFKLWDUDB OD URVD HO YLHQWR KHODGR

WRGR OR PXGDUDB OD HGDG OLJHUD

SRU QR KDFHU PXGDQ]D HQ VX FRVWXPEUH

(O PpWRGR TXH GHWHUPLQD ORV HOHPHQWRV D VXVWLWXLU GHYXHOYH XQD OLVWD GH DFFLRQHV TXH LQ�
GLFD TXH VXVWLWXLUHPRV WRGDV ODV SDODEUDV GHO SRHPD�

��PDUFKLWDUD� VXEVW� �OD� VXEVW� �URVD� VXEVW� ����

3DUD VXVWLWXLU FDGD SDODEUD VH UHFXSHUDQ FRPR FDQGLGDWDV DTXHOODV SDODEUDV GHO YRFDEXODULR
FRQ OD PLVPD FODVLILFDFLyQ� WDQWR GHO LQGLYLGXR SDODEUD FRPR GH VX FDWHJRUtD VLQWiFWLFD� /RV
FDQGLGDWRV SDUD VXVWLWXLU D OD SDODEUD ´PDUFKLWDUiµ VHUtDQ� ´PDUFKLWDUiµ� ´UHVSLUDUiµ� ´UD]RQD�
Uiµ� ´GLDORJDUiµ� ´GHVFDQVDUiµ� ´WHUPLQDUiµ� ´GLVFXWLUiµ� ´PDTXLOODUiµ \ ´FRQHFWDUiµ�

(O FULWHULR GH VHOHFFLyQ GH FDQGLGDWRV HOLJH DTXHOODV SDODEUDV TXH SHUWHQHFHQ D OD FRQVXOWD�
OtQHD SRU OtQHD� SDUD GHWHUPLQDU TXH OD SDODEUD ´GHVFDQVDUiµ �TXH DSDUHFH HQ OD SULPHUD OtQHD
GH OD FRQVXOWD� HV HO PHMRU VXVWLWXWR \ OOHYDUi D FDER OD VXVWLWXFLyQ FRUUHVSRQGLHQWH�

3DUD VXVWLWXLU OD SDODEUD ´URVDµ H[LVWH XQD ODUJD OLVWD GH FDQGLGDWRV FRQ ODV PLVPDV FDUDFWH�
UtVWLFDV VLQWiFWLFDV� ´FDPDµ� ´JDWDµ� ´SLHGUDµ� ´KRUDµ� ´OHQJXDµ� ´VLOODµ� ´EXUUDµ� ´QRFKHµ�
´OREDµ� ´FRSDµ� ´YLGDµ� ´SDWDµ� ����� \ XQ ODUJR HWFpWHUD� GH ORV TXH HO FULWHULR GH VHOHFFLyQ GH
FDQGLGDWRV HOLJH OD SDODEUD ´QRFKHµ TXH SHUWHQHFH D OD VHJXQGD OtQHD GH OD FRQVXOWD� /D SDOD�
EUD ´IORUµ GH OD SULPHUD OtQHD QR VH HOLJH SRUTXH QR WLHQH ODV PLVPDV FDUDFWHUtVWLFDV VLQWiFWLFDV
TXH OD SDODEUD D VXVWLWXLU� (Q FRQFUHWR� QR FRPSDUWH OD FDUDFWHUtVWLFD GH WHUPLQDU SRU YRFDO�
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3DUD OD SDODEUD ´HOµ QR H[LVWHQ FDQGLGDWRV HQ OD FRQVXOWD SRU OR TXH VH HOLJHQ FDQGLGDWRV
GHO UHVWR GHO YRFDEXODULR� DXQTXH HQ HO FDVR GH ORV DUWtFXORV ORV ~QLFRV VXVWLWXWRV DGHFXDGRV
VRQ HOORV PLVPRV�

3DUD VXVWLWXLU D OD SDODEUD ´YLHQWRµ HO VLVWHPD HQFXHQWUD ODV SDODEUDV FODVLILFDGDV GH OD PLV�
PD IRUPD SRU HMHPSOR ´JUDGRµ� ´SXQWRµ� ´PHGLRµ� ´ODELRµ� ´SROYRµ� ´QLHWRµ� ´SULPRµ R
´WLHPSRµ� HQWUH PXFKDV RWUDV� GH ODV TXH HO FULWHULR GH VHOHFFLyQ QR HQFXHQWUD QLQJXQD TXH
SHUWHQH]FD D OD FRQVXOWD� 3RU HVWD UD]yQ WRGDV HOODV �TXH IRUPDQ SDUWH GHO YRFDEXODULR� VRQ
FDQGLGDWDV� &RPR KHPRV FRPHQWDGR� H[LVWH XQD VXEWDUHD GH VHOHFFLyQ SRVWHULRU D OD DSOLFD�
FLyQ GHO FULWHULR �VHOHFWBFDVH�� (VWD VHOHFFLyQ DIHFWD VyOR D ODV SDODEUDV TXH VDWLVIDFHQ HO
FULWHULR \ GHQWUR GH HOODV SRGHPRV HOHJLU DOHDWRULDPHQWH R SHUPLWLU TXH HO XVXDULR HOLMD XQD GH
HOODV� (Q OD DSOLFDFLyQ ILQDO FRQILJXUDUHPRV ODV GRV RSFLRQHV�

&RQ HO PpWRGR GH VHOHFFLyQ DOHDWRULD XQD GH HVWDV SDODEUDV VLHPSUH HV HOHJLGD� SHUR VL OD
VHOHFFLyQ OD OOHYD D FDER HO XVXDULR SXHGH TXH QLQJXQD OH SDUH]FD DGHFXDGD� (Q HVWH FDVR HO
PpWRGR GH UHFXSHUDFLyQ SRU UHFRQRFLPLHQWR GH LQVWDQFLDV� SURFHGH D UHVROYHU VXV VXEWDUHDV

−YDORUDFLyQ GH OD VLPLOLWXG \ VHOHFFLyQ GH FDQGLGDWRV− KDVWD JHQHUDU XQ UHVXOWDGR QR YDFtR�
'H HVWD IRUPD VH JHQHUDOL]D OD FODVLILFDFLyQ FRPR LQGLFDQ ODV DQRWDFLRQHV

  M ARCH ITARA_
  RESPIRARA_
  RAZO NARA_
  D IALOG ARA_
  

TE RM IN ARA_
  D ISCUT IRA_
  M AQUILLARA_
  C ONECTARA_

DESCANSARA_
  

PDUFKLWDUDB OD URVD HO YLHQWR KHODGR

WRGR OR PXGDUDB OD HGDG OLJHUD

SRU QR KDFHU PXGDQ]D HQ VX FRVWXPEUH

 VIENTO
 GR ADO
 PUNTO
 ME DIO
 DI_A
 SUEN_O
 FRUTO
  TIEM PO
  G ESTO
  C UEL LO
  V UEL O
  LABIO
  PO LVO
  H UM O
  LILIO
  LL ANO
  G OLPE
  M IEDO
  C OCHE
  C RUCE
  PA SO
  K IO SCO
  PA RQUE
  RAM O
  B ANCO
  M ETRO
  PIEN SO
  RABO
  

  

CUARTO
  RATO  
  TA RDE
  N OCHE
  H OM BR E
  B EBE
 TIG RE

NIDO
PE RRO
G ATO
BURRO
CERD O
TO RO
G ALLO
PATO
ZO RRO
LO BO
LINCE
CIER VO
CO RZO
G ANSO
PRADO
PINO
TALLO
TRON CO
H UES O
M USG O
TRIGO
RI_O
VALLE
H UERTO
M ARZ O
M AYO
JU NIO
JU LIO
M ONO
PE LO
RIZO
DIEN TE
CUERPO
NERV IO
BRAZO
M USLO

CULO
PE CH O
DE DO
SA NG RE
M UEB LE
SO FA
SU ELO
TE CH O
PLATO
VASO
VINO
ZUMO
G UISO
LAGO
H IE LO
PADRE
PRIMO
NIET O
SU EGRO
NO VIO
PE NE

G USTO
RU IDO
LIBRO
FRENO
JEFE
SU ELD O

TACTO

  H ELA DO
  A IRADO

  E NH IESTO
  E SBELTO
  E STRECH O
  A_SPERO
  

O SCU RO
  IZQ UIERDO
  ADUL TO

  H ERMOSO
  E NORM E

AMARGO
  

COLOR

CO STU M BRE

PAVURA
PE RILLA  
CO LETA 

CARPE TA 
PO RTE RA 
BO CINA  
CO MPRESA 
CO LO NIA 
CO RTIN A 
TO ALLA  
M IRADA
M ADERA 
VAGINA  
CO NYUG E 
H ERMAN A 
CARTE RA 
CO NTABL E 
SO LDADO

 

PINTO RA 
CERV EZA 
LEG UMB RE 
VERDURA 
PATATA  
BO TEL LA 
CUCH ARA 
DE SPE NSA
 CO CINA 
VENTANA 
M ESILLA  
BUFAN DA 
CH AQUETA 
CAM ISA  
CABEZA 
RO DILLA
 ME JIL LA  
PATILLA 
M UD ANZ A 

5HODMD
YRFDOHV 5HODMD

6tODEDV

 CAM A M ANTA CE RDA BLAN DA N UE STRA B OL SA SUAVE  RANA C ALLE
 MO SCA NIN_A FECH A GRA CIA  PLAZA SAN TA PASTA  ZO RRA LIEBRE R UT A
 CO PA  LOBA FUENTE  RATA  C RE MA TAZA DU LCE  CARNE SELVA  SENDA
 JAU LA SUE RTE ROSA  G ORDA N IEVE FRUTA  CUM BRE CIERV A CO RZA  RUEDA
 SALSA SOPA  CLARA HIERBA MO NA VE RDE FOC A FORM A ROJA
 RAM A H OJA  RAYA B OLA  PUNT A VENA CO RTA  DURA FUE RTE FL ECH A BAYA
 FEA  BARBA BLA NC A PLATA CARA PAJA  T IE RRA SOM BRA LEN GU A NEGRA
 REC TA NUBE  C URVA BAJA  PIERN A FRI_A TR IPA  V IO LA  PLANA
 RUB IA  PRIMA FRENTE GRANDE LARG A LIS A TETA NIETA  DENS A BAR RA
 MANA PALM A SUE GRA GUAPA VIUDA NO VIA TUMB A ROPA RAZ A BO CA
 FALDA M UERTE VIDA  P ATA PIEDRA H ORA TIE RNA VACA BLUSA TELA
 BO TA  PLU MA  M AN SA BRAG A ME DIA CASA PU ERT A P LAN TA GO RRA PERRA
 CAL MA GATA  M ESA VISTA SILLA  BURRA CABRA

NOCHE

 EDA D ELEFAN TA CAMA M ANTA CERDA BLANDA NU ESTRA BO LSA  SU AV E RAN A CALLE
 MO SCA CAB EZA  N IN _A  FECHA G RACIA PLAZA SANTA PASTA ZO RRA LIEB RE RUTA
 CO PA  LOBA FUENTE  RATA  C RE MA TAZA DU LCE  CARNE SELVA  SENDA
 JAU LA SUE RTE ROSA  G ORDA N IEVE FRUTA  CUM BRE CIERV A CO RZA  RUEDA
 SALSA SOPA  CLARA HIERBA MO NA VE RDE FOC A FORM A ROJA ADO LESCE NTE CH A QUETA 
 RAM A H OJA  RAYA B OLA  PUNT A VENA CO RTA  DURA FUE RTE FL ECH A BAYA
 FEA  BARBA BLA NC A PLATA CARA PAJA  T IE RRA SOM BRA LEN GU A NEGRA
 REC TA NUBE  C URVA BAJA PIERNA FR I_A  TR IPA VIOLA  PL AN A BO TA BUFAN DA
 RUB IA  PRIMA FRENTE GRANDE LARG A LIS A TETA  N IE TA DENSA  B ARRA ESTAN TERÍA
 MANA PALM A SUE GRA GUAPA VIUDA NO VIA TUMB A ROPA RAZ A BO CA PERILLA 
 FALDA M UERTE VIDA  P ATA PIEDRA H ORA TIE RNA VACA BLUSA TELA LUZ H IPO PO TAM A
 BO TA  PLU MA  M AN SA BRAG A ME DIA CASA PU ERT A P LAN TA GO RRA PERRA
 CAL MA GATA  M ESA VISTA SILLA  BURRA CABRA PRIM AVE RA AZ UCE NA SE M ANA  ...............

N OC HE 

H ACER
ENTRAR
AN DAR
AB RIR
ALZAR

CAMBIAR
5HODMD
YRFDOHV
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YRFDOHV

JU VEN TUD
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PLACERES
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JU VEN TUD
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ESPOSA
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ESPUM A
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ESPECIE
O VEJA
AB EJA
AV ISPA
ESPIN A
AV EN A
AN CIAN A
O REJA
ESPALDA
AL FOM BRA

VOLARA_ P ISARA_
M IRARA_  RASCARA_
M ORIRA_ RO ZARA_
M EAR A_ SO PLARA_
DU CH ARA_ SILBARA_
SE CARA_  MAM ARA_
PE IN ARA_ B US CARA_

CARG ARA_
AFEITARA_ LLAMARA_
LLE NARA_ RO MPERA_
TIRARA_ CORTARA_
M ONTARA_  ....

PINTARA_ 
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Figura 6-19. Ejemplo de adaptación  
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*72B6SHFLILFDWLRQ� HV GHFLU� XQ QLYHO KDFLD DUULED� OR TXH SHUPLWH TXH HO XVXDULR HVFRMD SDOD�
EUDV TXH QR VDWLVIDFHQ H[DFWDPHQWH ODV FDUDFWHUtVWLFDV GH OD SDODEUD TXH VH VXVWLWX\H�

&RPR YLPRV HQ OD )LJXUD ���� E� OD JHQHUDOL]DFLyQ GH ODV FDUDFWHUtVWLFDV VLQWiFWLFDV SXHGH
VXSRQHU OD YLRODFLyQ GH DOJXQD GH ODV FDUDFWHUtVWLFDV GHO YHUVR R GH OD HVWURID D ORV TXH SHUWH�
QHFH OD SDODEUD VXVWLWXLGD� &RPR GHVFULELPRV SRVWHULRUPHQWH� KHPRV FRQILJXUDGR OD WDUHD GH
UHSDUDFLyQ SDUD TXH SXHGD DUUHJODU IDOORV HQ HO Q~PHUR GH VtODEDV \ HQ OD ULPD GH OD SDODEUD�
/D ULPD QR VH HVWi WHQLHQGR HQ FXHQWD� \D TXH QR LQWHUYLHQH HQ OD FODVLILFDFLyQ� \ HO Q~PHUR
GH VtODEDV SXHGH YDULDU DO VXVWLWXLU XQD SDODEUD SRU RWUD GH GLVWLQWD ORQJLWXG R FRQ GLVWLQWDV
SURSLHGDGHV GH HPSH]DU \ WHUPLQDU SRU YRFDO� &RPR VRQ ODV FDUDFWHUtVWLFDV TXH VDEUHPRV
UHSDUDU� VRQ pVWDV ODV ~QLFDV TXH VH JHQHUDOL]DQ \ QR DVFHQGHUHPRV D ORV VXSHUFRQFHSWRV GHO
DFHQWR QL GH OD FDWHJRUtD VLQWiFWLFD �TXH VH FRQILJXUDQ FRQ QLYHO � HQ VX HVSHFLILFDFLyQ *72��
(QWUH ODV RSFLRQHV SDUD OD SDODEUD ´YLHQWRµ TXH UHVXOWDQ GH UHODMDU OD SURSLHGDG GH WHUPLQDU
SRU YRFDO VH HQFXHQWUD OD SDODEUD ´FRORUµ TXH SHUWHQHFH D OD FRQVXOWD \ TXH HV HOHJLGD FRPR
VXVWLWXWR�

/D )LJXUD ���� PXHVWUD HO HVTXHPD GHO SURFHVR GH VXVWLWXFLyQ GH SDODEUDV SDUD REWHQHU
FRPR UHVXOWDGR HO SRHPD VLJXLHQWH TXH QHFHVLWDUi UHSDUDFLyQ GHO Q~PHUR GH VtODEDV HQ HO
SULPHU \ WHUFHU YHUVR�

Caso: _,_6*'/97�B$'$37('

GHVFDQVDUDB OD QRFKH HO FRORU DPDUJR

WRGR OR SLQWDUDB OD IORU KHODGD

SRU QR FDPELDU PLUDGD HQ VX SULPDYHUD
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(Q HO HMHPSOR DQWHULRU KHPRV YLVWR TXH OD FRQILJXUDFLyQ GHO PpWRGR GH E~VTXHGD GH VXVWLWX�
WRV EDVDGD HQ HO UHFRQRFLPLHQWR GH LQVWDQFLDV LQWHQWD VXVWLWXLU FDGD SDODEUD SRU RWUD FRQ HO
PLVPR Q~PHUR GH VtODEDV� PLVPD SRVLFLyQ GHO DFHQWR� PLVPDV FDUDFWHUtVWLFDV GH HPSH]DU \
WHUPLQDU SRU YRFDO \ PLVPD FDWHJRUtD VLQWiFWLFD� $XQTXH� FRPR KHPRV YLVWR HQ HO DSDUWDGR
DQWHULRU� OD VHOHFFLyQ ILQDO SRU SDUWH GHO XVXDULR SXHGH KDFHU TXH VH UHODMHQ DOJXQDV FDUDFWHUtV�
WLFDV TXH HVWURSHHQ OD ORQJLWXG GHO YHUVR� HQ JHQHUDO� HO YHUVR REWHQLGR VHUi FRUUHFWR VDOYR HQ
OD ULPD� TXH QR SDUWLFLSD HQ OD FODVLILFDFLyQ GHO LQGLYLGXR�

&RPR KHPRV GHFLGLGR TXH XQR GH ORV FLFORV TXH FRQILJXUDUHPRV UHVROYHUi OD WDUHD GH UH�
SDUDFLyQ� SRGHPRV RSWDU SRU GHMDU TXH VHD HVWD WDUHD OD TXH YDORUH OD ULPD \ OD UHSDUH� 6LQ
HPEDUJR� HQ HO FLFOR &%5 HQ HO TXH VyOR VH UHVXHOYHQ ODV WDUHDV GH UHFXSHUDFLyQ \ DGDSWDFLyQ�
GHEHUtDPRV HYLWDU TXH VH UHODMHQ ODV FRQGLFLRQHV GH FODVLILFDFLyQ� PRGLILFDQGR ODV DQRWDFLRQHV
*72 R XWLOL]DQGR VHOHFFLyQ DOHDWRULD TXH VLHPSUH HOLJH XQD SDODEUD GHO FRQMXQWR LQLFLDO GH
RSFLRQHV FRUUHFWDV� &RQ HVWR PDQWHQGUtDPRV WRGDV ODV FDUDFWHUtVWLFDV� LQFOX\HQGR HO Q~PHUR
GH VtODEDV GHO YHUVR� VDOYR OD ULPD TXH UHTXLHUH DxDGLU XQ FULWHULR GH VHOHFFLyQ DGLFLRQDO SDUD
TXH FDGD SDODEUD VH VXVWLWX\D SRU RWUD FRQ OD PLVPD ULPD�

$GHPiV� OD DSUR[LPDFLyQ GH VXVWLWXLU SDODEUDV SRU RWUDV FRQ ODV PLVPDV FDUDFWHUtVWLFDV
VLQWiFWLFDV \ OD PLVPD ULPD OLPLWD PXFKR ODV SRVLELOLGDGHV \� DGHPiV� HVWR VyOR HV QHFHVDULR
HQ OD ~OWLPD SDODEUD GH ORV YHUVRV \ QR HQ WRGDV� (V PiV� VyOR KDUtD IDOWD HQ OD ~OWLPD SDODEUD
GHO YHUVR VL HO YHUVR HV ULPDGR� (V GHFLU� HQ HO VHJXQGR YHUVR GH XQ WHUFHWR XQR WUHV QR HV
QHFHVDULR TXH OD ~OWLPD SDODEUD PDQWHQJD OD ULPD� SHUR Vt HQ HO SULPHUR \ HQ HO WHUFHUR� (VWR
VLJQLILFD TXH ORV FULWHULRV SDUD GLVFHUQLU HQWUH ORV FDQGLGDWRV SXHGHQ YDULDU GH XQDV SDODEUDV D
RWUDV� HQ FRQFUHWR GHSHQGLHQGR GH OD DSDULFLyQ FRQFUHWD GH OD SDODEUD�

&RQ HVWDV FRQVLGHUDFLRQHV QR EDVWD FRQ XWLOL]DU ~QLFDPHQWH ORV DWULEXWRV TXH GHVFULEHQ
ODV SDODEUDV �LQVWDQFLDV GH 3DODEUDB&RQFHSW� VLQR TXH KD\ TXH WHQHU HQ FXHQWD OD DSDULFLyQ
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FRQFUHWD GH OD SDODEUD �OD LQVWDQFLD GH $SDULFLyQB3DODEUD� TXH GHVFULEH HO FRQWH[WR HQ HO TXH
VH XVD OD SDODEUD�

3DUD HOOR KDEUtD TXH HVSHFLILFDU TXH ORV HOHPHQWRV TXH YDPRV D VXVWLWXLU VRQ ODV DSDULFLR�
QHV \ QR ODV SDODEUDV �DXQTXH HQ OD WUDQVIRUPDFLyQ DxDGLUHPRV HO DWULEXWR WRVXEVWLWXWH FRQ
OD FDGHQD GH�SDODEUD SDUD LQGLFDU TXH OR TXH UHDOPHQWH VXVWLWXLUHPRV HV OD SDODEUD GH OD DSD�
ULFLyQ�� OR TXH UHVXOWD ~WLO SDUD GLVSRQHU GH LQIRUPDFLyQ DGLFLRQDO VREUH OD DSDULFLRQHV FRQFUH�
WDV GH ODV SDODEUDV SDUD YDORUDU OD VLPLOLWXG� /D FODVLILFDFLyQ GH ORV LQGLYLGXRV TXH UHSUHVHQWDQ
ODV DSDULFLRQHV GH ODV SDODEUDV LQGLFD FDUDFWHUtVWLFDV UHODWLYDV D OD SRVLFLyQ� SRU HMHPSOR� VL OD
DSDULFLyQ IRUPD SDUWH R QR GH XQD VLQDOHID� VL HVWi DO ILQDO GH XQ YHUVR R QR \ VL HV XQD SDODEUD
ULPDGD� HV GHFLU� TXH DSDUH]FD DO ILQDO GH XQ YHUVR ULPDGR� 3RU WDQWR� SDUD EXVFDU ORV VXVWLWX�
WRV DGHFXDGRV QR XWLOL]DUtDPRV OD FODVLILFDFLyQ GH ODV DSDULFLyQ GH ODV SDODEUD VLQR OD GH ODV
SDODEUDV TXH OD FRPSRQHQ �LQGLFDQGR ODV FDGHQDV GH UHODFLRQHV TXH FRQILJXUDQ HO PpWRGR
DGHFXDGDPHQWH WHQLHQGR HQ FXHQWD TXH HO SXQWR GH SDUWLGD HV OD DSDULFLyQ GH OD SDODEUD� HV
GHFLU� XWLOL]DQGR ODV FDGHQDV �GH�SDODEUD FDWHJRULD�VLQWDFWLFD� \ �GH�SDODEUD��

'H HVWD IRUPD� GHVSXpV GH OD YDORUDFLyQ GH VLPLOLWXG OOHYDGD D FDER SRU UHFRQRFLPLHQWR
GH LQVWDQFLDV� VH SXHGH HOHJLU FRPR PpWRGR GH VHOHFFLyQ GH FDQGLGDWRV HO PpWRGR EDVDGR HQ
FULWHULRV GH UHOHYDQFLD GHVFULWR� TXH FRPR YLPRV WDPELpQ SHUPLWH UHDOL]DU XQD VHOHFFLyQ SRV�
WHULRU XVDQGR FyPSXWR GH VLPLOLWXG� (V GHFLU� GH ORV FDQGLGDWRV TXH FXPSOHQ ODV FDUDFWHUtVWL�
FDV VLQWiFWLFDV GH OD SDODEUD D VXVWLWXLU� VH VHOHFFLRQDQ DTXHOODV TXH SHUWHQHFHQ D OD FRQVXOWD

−FXDQGR KD\D DOJXQD \ VL QR VH PDQWLHQHQ WRGDV− \ SDUD FDGD XQD GH HOODV VH FRPSXWD OD
VLPLOLWXG QXPpULFD FRQ OD DSDULFLyQ GH SDODEUD TXH YDPRV D VXVWLWXLU�

(VWH PpWRGR UHVXOWD DGHFXDGR SRUTXH SHUPLWH XWLOL]DU PHGLGDV GH VLPLOLWXG \ WLSRV GH tQ�
GLFH GLIHUHQWHV� TXH VH DVRFLDQ D ORV FRQFHSWRV DGHFXDGRV �VXEFRQFHSWRV GH $SDULFLyQB
3DODEUD� GHSHQGLHQGR GH ODV FDUDFWHUtVWLFDV GH FDGD DSDULFLyQ FRQFUHWD� 3RU HMHPSOR� HQ ODV
DSDULFLRQHV ULPDGDV VH WHQGUi HQ FXHQWD OD ULPD \ HQ ODV TXH IRUPDQ SDUWH GH VLQDOHID VH WLHQH
HQ FXHQWD OD FDUDFWHUtVWLFD GH HPSH]DU \ WHUPLQDU SRU YRFDO� (O PpWRGR HOLJH TXp PHGLGD GH
VLPLOLWXG GHSHQGLHQGR GH OD FODVLILFDFLyQ GH OD DSDULFLyQ GH SDODEUD FRQVLGHUDGD�

1R GHWDOODUHPRV PiV HVWD FRQILJXUDFLyQ �TXH UHVXOWD DOJR PiV FRPSOLFDGD� TXH REWLHQH
SRHPDV HQ ORV TXH FDGD SDODEUD VH VXVWLWX\H SRU RWUD GH ODV PLVPDV FDUDFWHUtVWLFDV� LQFOX\HQGR
OD ULPD \ ODV YRFDOHV DO SULQFLSLR \ ILQDO GH SDODEUD VyOR FXDQGR VHD QHFHVDULR� \ HO UHVWR GH ODV
FDUDFWHUtVWLFDV� Q~PHUR GH VtODEDV� DFHQWR \ FDWHJRUtD VLQWiFWLFD HQ WRGDV ODV DSDULFLRQHV� (Q VX
OXJDU QRV FHQWUDPRV HQ XQD DSUR[LPDFLyQ PL[WD TXH SHUPLWH TXH GXUDQWH OD DGDSWDFLyQ� VH�
J~Q GHVFULELPRV HQ HO DSDUWDGR DQWHULRU� VH HVWURSHHQ FLHUWDV FDUDFWHUtVWLFDV VLQWiFWLFDV GHO SRH�
PD� FRPR OD ULPD \ HO Q~PHUR GH VtODEDV� TXH VHUiQ HYDOXDGDV \ UHSDUDGDV GXUDQWH OD UHVROX�
FLyQ GH OD WDUHD GH UHYLVLyQ�

4.3.4 Revisión 
(Q YH] GH WUDQVIRUPDU OD VROXFLyQ ~QLFDPHQWH GXUDQWH OD DGDSWDFLyQ GH FDVRV� KHPRV YLVWR
TXH UHVXOWDUtD PiV IOH[LEOH \ YHUViWLO OD FRQILJXUDFLyQ GH XQ FLFOR &%5 HQ HO TXH ODV WUDQVIRU�
PDFLRQHV VH UHSDUWLHUDQ HQWUH ODV WDUHDV GH DGDSWDFLyQ \ UHYLVLyQ� $GHPiV HVWD FRQILJXUDFLyQ
QRV SHUPLWH HMHPSOLILFDU OD UHVROXFLyQ GH OD WDUHD GH UHYLVLyQ GH FDVRV� (Q FRQFUHWR� KHPRV
YLVWR TXH OD E~VTXHGD GH VXVWLWXWRV EDVDGD HQ HO UHFRQRFLPLHQWR GH LQVWDQFLDV QRV SHUPLWH
VXVWLWXLU XQD SDODEUD SRU RWUD FRQ HO PLVPR Q~PHUR GH VtODEDV� PLVPDV FDUDFWHUtVWLFDV GH
HPSH]DU \ WHUPLQDU SRU YRFDO \ PLVPD FDWHJRUtD VLQWiFWLFD� /D VHOHFFLyQ GH SDODEUDV QRV SHU�
PLWH HOHJLU ODV SDODEUDV GH OD FRQVXOWD VL DOJXQD VDWLVIDFH ORV FULWHULRV \ XVDU SDODEUDV GHO UHVWR
GHO YRFDEXODULR VL QLQJXQD GH OD FRQVXOWD HV DGHFXDGD� $GHPiV� OD FRQILJXUDFLyQ GHO PpWRGR
LQGLFDUi FyPR UHODMDU HQ FDVR GH TXH HO XVXDULR QR VHOHFFLRQH QLQJXQD SDODEUD GH ODV SUHVHOHF�
FLRQDGDV SRU OD DSOLFDFLyQ�
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6L QR VH UHODMD QLQJXQR GH ORV FRQFHSWRV EDMR ORV TXH VH FODVLILFD OD SDODEUD TXH YDPRV D
VXVWLWXLU� SRGHPRV DVHJXUDU TXH HO YHUVR REWHQLGR HV FRUUHFWR VLQWiFWLFDPHQWH VDOYR HQ OD
ULPD TXH QR SDUWLFLSD HQ OD FODVLILFDFLyQ GHO LQGLYLGXR� $O UHODMDU HQ OD MHUDUTXtD GH FRQFHSWRV
SXHGH RFXUULU TXH SHUGDPRV RWUDV FDUDFWHUtVWLFDV GHO YHUVR� HQ FRQFUHWR HO Q~PHUR GH VtODEDV�
SRU OR TXH HVWRV GRV VHUiQ ORV WLSRV GH IDOOR TXH VH UHSDUDUiQ GXUDQWH OD WDUHD GH UHYLVLyQ�

+HPRV YLVWR TXH OD UHSUHVHQWDFLyQ H[SOtFLWD GHO PRGHOR GHO GRPLQLR SHUPLWH H[SUHVDU ODV
FDUDFWHUtVWLFDV TXH GHVFULEHQ ODV UHJODV GH OD SRHVtD IRUPDO PHGLDQWH GHILQLFLRQHV WHUPLQROyJL�
FDV� (VWR SHUPLWH WDPELpQ TXH VH SXHGD FRPSUREDU OD FRUUHFFLyQ GH XQD VROXFLyQ �XQ SRH�
PD� FRPSUREDQGR VL VDWLVIDFH HVWDV FDUDFWHUtVWLFDV� /RV FRQFHSWRV GHO GRPLQLR EDMR ORV TXH
VH FODVLILFD HO FDVR UHFXSHUDGR VRQ XWLOL]DGRV FRPR OD GHVFULSFLyQ GHFODUDWLYD GH ODV SURSLHGD�
GHV TXH GHEHQ VHU PDQWHQLGDV SRU HO FDVR DGDSWDGR GHVSXpV GH ODV WUDQVIRUPDFLRQHV OOHYDGDV
D FDER GXUDQWH OD DGDSWDFLyQ� (V GHFLU� ORV REMHWLYRV TXH GHEH VDWLVIDFHU XQ FDVR FRUUHFWR VH
FRUUHVSRQGHQ GLUHFWDPHQWH FRQ ORV FRQFHSWRV D ORV TXH SHUWHQHFH HO FDVR UHFXSHUDGR� /D
UHSUHVHQWDFLyQ H[SOtFLWD \ UD]RQDPLHQWR FRQ ODV GHVFULSFLRQHV GH HVWRV FRQFHSWRV SHUPLWHQ
YDORUDU OD FRUUHFFLyQ GH XQ SRHPD JHQHUDGR SRU HO VLVWHPD SDUD VX SRVWHULRU UHSDUDFLyQ�

&RPR VH GHVFULELy HQ HO &DStWXOR �� H[LVWH XQ ~QLFR PpWRGR GH UHYLVLyQ L5HYLVHB0HWKRG�
TXH GHVFRPSRQH OD WDUHD GH UHYLVLyQ HQ GRV VXEWDUHDV� UHYLVLyQ DXWRPiWLFD \ UHYLVLyQ PDQXDO�
1RV FHQWUDUHPRV HQ OD WDUHD GH UHYLVLyQ DXWRPiWLFD TXH WLHQH DVRFLDGR XQ PpWRGR TXH OD
GHVFRPSRQH HQ GRV VXEWDUHDV� HYDOXDFLyQ \ UHSDUDFLyQ� (O PpWRGR GH HYDOXDFLyQ DXWRPiWLFD
VH EDVD HQ FODVLILFDU HO FDVR DGDSWDGR \ FRPSDUDU ORV FRQFHSWRV EDMR ORV TXH HVWi FODVLILFDGR
FRQ OD FODVLILFDFLyQ GHO FDVR UHFXSHUDGR�

3DUD OD DSOLFDFLyQ TXH QRV RFXSD� OD HYDOXDFLyQ LGHQWLILFD ORV WLSRV GH IDOOR HQ IXQFLyQ GH
OD FODVLILFDFLyQ GH ORV LQGLYLGXRV TXH GHVFULEHQ HO SRHPD� WDQWR HO SURSLR SRHPD �LQVWDQFLD GH
3RHPDB&RQFHSW�� FRPR VXV FRPSRQHQWHV� HV GHFLU� VXV HVWURIDV� ORV YHUVRV TXH IRUPDQ HVWDV
HVWURIDV� \ ODV SDODEUDV TXH IRUPDQ ORV YHUVRV�

&DGD WLSR GH IDOOR VH UHSUHVHQWD FRPR XQ VXEFRQFHSWR GHO FRQFHSWR )$,/B7<3( GH
&%52QWR� FRQ XQD GHILQLFLyQ DGHFXDGD SDUD TXH HO LQGLYLGXR LQYROXFUDGR HQ HO SUREOHPD VH
UHFRQR]FD FRPR XQD LQVWDQFLD GH HVH FRQFHSWR FXDQGR RFXUUH GLFKR SUREOHPD� $GHPiV FDGD
WLSR GH IDOOR HV DQRWDGR FRQ XQD HVWUDWHJLD GH UHSDUDFLyQ SDUD HVH SUREOHPD HVSHFtILFR� /D
IXQFLyQ GH OD $3, FUHDWH�IDLO�W\SH VH HQFDUJD GH FUHDU HO FRQFHSWR WLSR GH IDOOR� /D IXQ�
FLyQ DVVRFLDWH�UHSDLU�VWUDWHJ\ DVRFLD XQD HVWUDWHJLD GH UHSDUDFLyQ FRQ XQ WLSR GH IDOOR�
8QD HVWUDWHJLD GH UHSDUDFLyQ VW HV XQD LQVWDQFLD GHO FRQFHSWR GH &%52QWR UH�
SDLUBVWUDWHJ\ \ VH XQH FRQ HO WLSR GH IDOOR IW D WUDYpV GH OD UHODFLyQ GH &%52QWR
KDVBUHSDLUBVWUDWHJ\� /D DSOLFDFLyQ GH XQD HVWUDWHJLD GH UHSDUDFLyQ FRUUHJLUi HO IDOOR \ HO
LQGLYLGXR LQYROXFUDGR YXHOYD D FODVLILFDUVH FRPR HVWDED \ GHMH GH SHUWHQHFHU DO WLSR GH IDOOR�

/D IXQFLyQ TXH GHILQH ORV WLSRV GH IDOOR SHUPLWH WUHV RSFLRQHV� TXH YDUtDQ GHSHQGLHQGR GH
FyPR UHFRQRFH D VXV LQVWDQFLDV HO FRQFHSWR WLSR GH IDOOR� FXDQGR GHMDQ GH SHUWHQHFHU D XQ
FRQFHSWR GDGR �RXW�� FXDQGR VH UHFRQRFHQ FRPR LQVWDQFLDV GH XQ FRQFHSWR GDGR �LQ�� R
FXDQGR GHMDQ GH SHUWHQHFHU D XQ FRQFHSWR \ VH UHFRQRFHQ FRPR LQVWDQFLD GH RWUR� $GHPiV�
FXDQGR KD\D YDULRV FRQFHSWRV LQYROXFUDGRV VH SXHGH LQGLFDU VX XVR FRQMXQWLYR �DQG� R GLV�
\XQWLYR �RU�� SRU HMHPSOR� UHFRQRFHU XQ IDOOR FXDQGR XQ LQGLYLGXR GHMH GH SHUWHQHFHU D &� \
D &� \ D &�� \ VH UHFRQR]FD FRPR LQVWDQFLD GH &� R GH &� R GH &��

�FUHDWH�IDLO�W\SH )7 ¶��RXW �DQG &� &� &��� �LQ �RU &� &� &������

3DUD HVWD DSOLFDFLyQ KHPRV LGHQWLILFDGR GRV WLSRV GH IDOOR�

• )DOORB5LPD� VLJQLILFD TXH XQ SRHPD GHEHUtD ULPDU \ QR OR KDFH� /RV FRQFHSWRV TXH
SDUWLFLSDQ HQ HVWH IDOOR VRQ ORV FRQFHSWRV TXH UHSUHVHQWDQ ODV IRUPDV HVWUyILFDV UL�
PDGDV� HV GHFLU� 7HUFHWR8QR7UHV \ &XDUWHWR� 7DPELpQ HVWiQ UHODFLRQDGRV ORV FRQ�
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FHSWRV 9HUVRB5LPDGR� TXH UHFRQRFH FRPR LQVWDQFLDV VX\DV D ORV YHUVRV TXH IRUPDQ
SDUWH GH ODV HVWURIDV DQWHULRUHV \ TXH GHEHQ ULPDU� \ $SDULFLyQB3DODEUDB5LPDGD TXH
UHFRQRFH D ODV ~OWLPDV SDODEUDV GH ORV YHUVRV ULPDGRV� &RQ HVWD UHSUHVHQWDFLyQ�
FXDQGR XQ LQGLYLGXR GHMD GH SHUWHQHFHU D FXDOTXLHUD GH ORV FRQFHSWRV DQWHULRUHV VH
LGHQWLILFD XQ IDOOR GH ULPD HQ HO SRHPD DGDSWDGR� 7UDEDMDUHPRV FRQ ODV HVWURIDV� GH
IRUPD TXH XQ LQGLYLGXR HVWURID �LQVWDQFLD GH (VWURIDB&RQFHSW� VH FODVLILFD EDMR HO
FRQFHSWR TXH UHSUHVHQWD HO WLSR GH IDOOR FXDQGR GHMD GH SHUWHQHFHU D ORV FRQFHSWRV
7HUFHWR8QR7UHV R &XDUWHWR� (O WLSR GH IDOOR VH GHILQH D WUDYpV GH OD VLJXLHQWH OOD�
PDGD D OD IXQFLyQ GH OD $3, �

�FUHDWH�IDLO�W\SH )DOORB5LPD ¶�RXW �RU 7HUFHWR8QR7UHV &XDUWHWR���

• )DOORB1XPHURB6LODEDV� VLJQLILFD TXH HO Q~PHUR GH VtODEDV GH DOJXQR GH ORV YHUVRV
GHO SRHPD QR HV DGHFXDGR� /RV FRQFHSWRV LQYROXFUDGRV VRQ 2FWRVtODER \ (QGHFD�
VtODER� TXH VRQ ORV TXH UHFRQRFHQ D ORV YHUVRV YiOLGRV SDUD ODV IRUPDV HVWUyILFDV UH�
SUHVHQWDGDV HQ OD EDVH GH FDVRV� $O GHILQLU HVWH WLSR GH IDOOR GHEHUtDPRV WHQHU HQ
FXHQWD TXH HV LPSRUWDQWH VL HO Q~PHUR GH VtODEDV IDOOD SRU H[FHVR R SRU GHIHFWR� \D
TXH HVWR LQIOXLUi HQ OD HVWUDWHJLD GH UHSDUDFLyQ TXH VH XWLOLFH� 3RU WDQWR� GHILQLUHPRV
ORV GRV WLSRV GH IDOOR VLJXLHQWHV��

�FUHDWH�IDLO�W\SH )DOWDQB6LODEDV ¶�RU ��RXW HQGHFDVLODER� �LQ GHFDVLODER��

��RXW HQGHFDVLODER� �LQ HQHDVLODER����RXW HQGHFDVLODER� �LQ RFWRVLODER��

��RXW HQGHFDVLODER� �LQ KHSWDVLODER�� ��RXW RFWRVLODER� �LQ KHSWDVLODER��

��RXW RFWRVLODER� �LQ VH[VDVLODER�� ��RXW RFWRVLODER� �LQ SHQWDVLODER����

�FUHDWH�IDLO�W\SH 6REUDQB6tODEDV ¶�RU ��RXW HQGHFDVLODER� �LQ GRGHFDVLODER��

��RXW HQGHFDVLODER� �LQ PDVGHRQFHVLODER��

��RXW RFWRVLODER� �LQ HQHDVLODER�� ��RXW RFWRVLODER� �LQ GHFDVLODER��

��RXW RFWRVLODER� �LQ HQGHFDVLODER����

8QD YH] LGHQWLILFDGRV ORV WLSRV GH IDOOR FRPLHQ]D OD VXEWDUHD GH UHSDUDFLyQ HQ OD TXH ORV
SUREOHPDV HQFRQWUDGRV VLUYHQ GH tQGLFHV SDUD UHFXSHUDU ODV HVWUDWHJLDV GH UHSDUDFLyQ DGHFXD�

GDV� (O PpWRGR GH UHSDUDFLyQ DXWRPiWLFD GHULYD GRV VXEWDUHDV −HQFRQWUDU HVWUDWHJLD \ DSOLFDU
HVWUDWHJLD− TXH VH UHSLWHQ GH IRUPD FtFOLFD KDVWD TXH QR KD\D PDV IDOORV R SDUD DOJXQR GH ORV
IDOORV H[LVWHQWHV QR VH SXHGD DSOLFDU OD HVWUDWHJLD�

$XQTXH HVWH PpWRGR HV JHQpULFR HQ FXDQWR D VX HVWUXFWXUD� VX IXQFLRQDPLHQWR GHSHQGH
GLUHFWDPHQWH GH OD GHILQLFLyQ GH WLSRV GH IDOOR \ HVWUDWHJLDV GH UHSDUDFLyQ DGHFXDGDV SDUD HVWD
DSOLFDFLyQ FRQFUHWD� &RPR GHVFULELPRV HQ HO &DStWXOR �� SDUD HQFRQWUDU OD HVWUDWHJLD HO PpWR�
GR EXVFD HQ OD MHUDUTXtD GH WLSRV GH IDOOR HO FRQFHSWR PiV HVSHFtILFR TXH WHQJD XQD HVWUDWHJLD
DVRFLDGD \ TXH WHQJD DOJXQD LQVWDQFLD GLUHFWD \ DSOLFD OD HVWUDWHJLD DVRFLDGD D ORV LQGLYLGXRV
FODVLILFDGRV EDMR HO FRQFHSWR TXH UHSUHVHQWD HO WLSR GH IDOOR� $O LJXDO TXH ODV HVWUDWHJLDV GH
DGDSWDFLyQ� XQD HVWUDWHJLD GH UHSDUDFLyQ SXHGH GHILQLUVH FRPR XQD IXQFLyQ FRQ FyGLJR /LVS
R KDFLHQGR UHIHUHQFLD D DOJXQR GH ORV PpWRGRV GH &%52QWR FRQILJXUDGR DGHFXDGDPHQWH�

3DUD HVWD DSOLFDFLyQ KHPRV LGHQWLILFDGR ODV VLJXLHQWHV HVWUDWHJLDV GH UHSDUDFLyQ TXH VH DVR�
FLDQ D ORV FRQFHSWRV TXH UHSUHVHQWDQ ORV WLSRV GH IDOOR�

• 5HSDLUB5LPD� VH DVRFLD DO FRQFHSWR )DOORB5LPD \ VH DSOLFD FXDQGR DOJXQD HVWURID GHO
SRHPD VH KD\D FODVLILFDGR EDMR GLFKR FRQFHSWR�

• 5HSDLUB)DOWDQB6LODEDV� VH DVRFLD DO FRQFHSWR )DOWDQB6tODEDV \ VH DSOLFD FXDQGR
XQ YHUVR GHO SRHPD VH KD\D FODVLILFDGR EDMR HVWH FRQFHSWR� (VWD HVWUDWHJLD FRQVLVWH
HQ VXVWLWXLU OD SDODEUD PiV FRUWD GHO YHUVR TXH QR SHUWHQH]FD D OD FRQVXOWD SRU RWUD

� WDPELpQ VH SRGUtD GHILQLU XQ FRQFHSWR DGLFLRQDO HQ HO PRGHOR GHO GRPLQLR TXH UHSUHVHQWH D WRGRV ORV YHUVRV GH PHQRV GH RQFH
VtODEDV SDUD QR WHQHU TXH GLVWLQJXLUORV XQR SRU XQR�
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FRQ XQD VtODED PiV PDQWHQLHQGR HO UHVWR GH ODV FDUDFWHUtVWLFDV� 6L KD\ PiV GH XQD SD�
ODEUD FRQ OD ORQJLWXG PiV FRUWD VH HVFRJH XQD DO D]DU�

• 5HSDLUB6REUDQB6LODEDV�
6H DVRFLD DO FRQFHSWR 6REUDQB6tODEDV \ VH DSOLFD FXDQGR XQ YHUVR GHO SRHPD VH
KD\D FODVLILFDGR EDMR HVWH FRQFHSWR� /D UHSDUDFLyQ FRQVLVWH HQ VXVWLWXLU OD SDODEUD
PiV ODUJD GHO YHUVR TXH QR SHUWHQH]FD D OD FRQVXOWD SRU RWUD FRQ XQD VtODED PHQRV
PDQWHQLHQGR HO UHVWR GH ODV FDUDFWHUtVWLFDV�

/DV HVWUDWHJLDV VH GHILQHQ D WUDYpV GH OD IXQFLyQ GH OD $3, FUHDWH�UHSDLU�VWUDWHJ\� TXH
FUHD XQD LQVWDQFLD GH UHSDLU�VWUDWHJ\ TXH SXHGH HVWDU OLJDGD FRQ XQD IXQFLyQ /LVS �SRU VL
VH TXLHUHQ KDFHU FRVDV PX\ HVSHFtILFDV� R FRQ XQ PpWRGR GH OD ELEOLRWHFD FRQILJXUDGR �D
WUDYpV GH VXV UHTXLVLWRV� DGHFXDGDPHQWH� (O FRPSRUWDPLHQWR GHO PpWRGR TXH DSOLFD XQD HV�
WUDWHJLD VREUH XQ LQGLYLGXR HV JHQpULFR� SRU HMHPSOR� DSOLFD�HVWUDWHJLD �UHSDLU�IDOWDQ�
VtODEDV�9��

�� 6L OD HVWUDWHJLD WLHQH FyGLJR /LVS �UHODFLyQ OLVS�IXQFWLRQ� DSOLFDU OD IXQFLyQ SDViQ�
GROH FRPR SDUiPHWUR OD LQVWDQFLD 9�� $SSO\ �I� 9��

�� 6L OD HVWUDWHJLD WLHQH DVRFLDGR XQ PpWRGR GH OD ELEOLRWHFD �UHODFLyQ &%52QWR�PHWKRG�
HO GLVHxDGRU QR HVFULEH FyGLJR /LVS VLQR TXH FRQILJXUD XQ PpWRGR GH OD ELEOLRWHFD
GH &%52QWR D WUDYpV GH VXV UHTXLVLWRV� /D IXQFLyQ KDFH OD OODPDGD DO PpWRGR XVDQ�
GR HO LQGLYLGXR FODVLILFDGR FRPR IDOOR SDUD HVWDEOHFHU OD HQWUDGD �UHTXLVLWRV GH VH�
FXHQFLD R SDUDPpWULFRV��

�� 6L OD HVWUDWHJLD WLHQH DPERV� SULPHUR VH HMHFXWD OD IXQFLyQ \ OXHJR HO PpWRGR� (VWD
FRPELQDFLyQ SHUPLWH OOHYDU D FDER OD FRQILJXUDFLyQ GHO PpWRGR HQ OD IXQFLyQ /LVS�
HQ YH] GH KDFHU XQD FRQILJXUDFLyQ ILMD� OR TXH SHUPLWH YDULDU OD FRQILJXUDFLyQ HQWUH
GLVWLQWDV UHSDUDFLRQHV HQ IXQFLyQ GH ODV FDUDFWHUtVWLFDV GH OD HQWUDGD�

(Q OD HVWUDWHJLD 5HSDLUB)DOWDQB6LODEDV TXHUHPRV VXVWLWXLU OD SDODEUD PiV FRUWD GHO YHUVR SRU
RWUD FRQ XQD VtODED PiV� OR TXH SDUHFH TXH SRGUHPRV VROXFLRQDU DSURYHFKDQGR HO PpWRGR GH
OD ELEOLRWHFD GH &%52QWR GH DGDSWDFLyQ SRU VXVWLWXFLyQ GH SDODEUDV�

�� +DFHPRV XQD FRSLD GHO PpWRGR HOHJLGR −PpWRGR GH DGDSWDFLyQ SRU VXVWLWXFLyQ− TXH VHUi
OD TXH VH FRQILJXUH OODPDQGR D OD IXQFLyQ GH OD $3, FRS\�PHWKRG� TXH VH DVRFLD D OD
HVWUDWHJLD�
�FUHDWH�UHSDLU�VWUDWHJ\ 5HSDLUB)DOWDQB6LODEDV ��PHWKRG �FRS\�PHWKRG

L$GDSWBE\B6XEVWLWXWLRQB0HWKRG���

�� (VWH PpWRGR GHULYD VXEWDUHDV DVRFLDGDV D RWURV PpWRGRV TXH KD\ TXH FRQILJXUDU�

�D�� (VWDEOHFHPRV ORV UHTXLVLWRV GHO PpWRGR TXH HQFXHQWUD ORV HOHPHQWRV D DGDSWDU
SDUD TXH OR TXH VXVWLWX\D VHD OD SDODEUD PiV FRUWD� (OHJLUHPRV HO PpWRGR TXH HQ�
FXHQWUD ORV LQGLYLGXRV TXH RFXSDQ XQD SRVLFLyQ ILMD �FRSLD GHO LQGLYLGXR FDQyQLFR
LIL[BDGDSWDWLRQBLWHPVB0HWKRG� \ UHFRUGDPRV TXH HO IRUPDWR SDUD HVSHFLILFDU ORV
LQGLYLGXRV D VXVWLWXLU HV XQD FDGHQD �O�� ��� OQ� GRQGH FDGD OL HV GH OD IRUPD� �UHODFLyQ
UHVWULFFLyQ� R �UHODFLyQ� \ UHVWULFFLyQ HV XQ FRQFHSWR FRPSDWLEOH FRQ HO UDQJR GH OD
UHODFLyQ� /D FDGHQD GH UHODFLRQHV HVSHFLILFD HO FDPLQR D VHJXLU GHVGH HO LQGLYLGXR D
DGDSWDU KDVWD ORV LQGLYLGXRV D VXVWLWXLU� (O PpWRGR SHUPLWH WDPELpQ HVSHFLILFDU FRPR
UHTXLVLWR GH GLVHxR �DWULEXWR ILOWHU� XQD IXQFLyQ TXH RUGHQD OD OLVWD GH HOHPHQWRV
REWHQLGRV VHJ~Q DOJ~Q FULWHULR� 3DUD OD VLWXDFLyQ TXH QRV RFXSD QR VH SXHGH H[SUHVDU
XQD UHVWULFFLyQ FRQFHSWXDO TXH LQGLTXH ´OD SDODEUD PiV FRUWD GHO YHUVR�� SRU OR TXH
XWLOL]DPRV XQD FDGHQD GH UHODFLRQHV TXH QRV OOHYH D WRGDV ODV SDODEUDV TXH QR VHDQ GH
OD FRQVXOWD� SDUD PDQWHQHU ODV SDODEUDV GDGDV SRU HO XVXDULR� \ ODV RUGHQDPRV GH PH�
QRU D PD\RU ORQJLWXG XVDQGR XQD IXQFLyQ H[WHUQD�
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�SXW�GHVLJQ�UHTXLUHPHQWV ¶LIL[BDGDSWDWLRQBLWHPVB0HWKRG 
��WRDGDSW 
��WLHQH�
SDODEUD QRW�TXHU\�FRPSRQHQW� �GH�SDODEUD�����ILOWHU ¶PDVBFRUWD��

�E�� 5HVSHFWR D OD HVWUDWHJLD GH DGDSWDFLyQ SUHGHILQLGD� GHYXHOWD SRU HO PpWRGR
LVXEVWLWXWLRQBVWUDWHJ\BPHWKRG YDPRV D PRGLILFDU OD HVWUDWHJLD GH E~VTXHGD SDUD
TXH HQ YH] GH XWLOL]DU OD UHFXSHUDFLyQ GH VXVWLWXWRV SRU FODVLILFDFLyQ �FRPR KHPRV
KHFKR SDUD OD DGDSWDFLyQ� XWLOLFH HO PpWRGR EDVDGR HQ FULWHULRV GH UHOHYDQFLD TXH
SHUPLWH KDFHU UHFXSHUDFLRQHV PiV H[DFWDV SXHVWR TXH XVD XQ FULWHULR FRQFUHWR� &RQ�
ILJXUDPRV HO PpWRGR L6HDUFKB5HOHYDQFHB &ULWHULDB0HWKRG FRQ XQ FULWHULR GH UH�
OHYDQFLD TXH EXVFD VXVWLWXWRV FRQ XQD VtODED PiV TXH OD SDODEUD DFWXDO \ HO UHVWR GH
ODV FDUDFWHUtVWLFDV VH PDQWHQJDQ�

/D HVWUDWHJLD 5HSDLUB5LPD VH DVRFLD DO FRQFHSWR IDOODBULPD EDMR HO FXiO VH KDEUiQ FODVLILFD�
GR DTXHOORV LQGLYLGXRV HVWURID HQ ORV TXH KD IDOODGR OD ULPD� /D HVWUDWHJLD VH HQFDUJD GH VXVWL�
WXLU ODV SDODEUDV DO ILQDO GH ORV YHUVRV ULPDGRV GH OD HVWURID� 6LQ HPEDUJR� H[LVWH XQ SUREOHPD
GHELGR D TXH HO FULWHULR SDUD VXVWLWXLU XQD SDODEUD QR GHSHQGH GH ODV FDUDFWHUtVWLFDV GH HVWD
SDODEUD VLQR GH RWUD SDODEUD GH RWUR YHUVR� FRQ OD TXH GHEH ULPDU� HV GHFLU WHQHU HO PLVPR
YDORU HQ HO DWULEXWR ULPD� (O PpWRGR EDVDGR HQ FULWHULRV GH UHOHYDQFLD SRGUtD UHVXOWDU DGHFXD�
GR VL SXGLpUDPRV GHILQLU XQ FULWHULR DGHFXDGR� OR TXH QR HV SRVLEOH SRUTXH HO FULWHULR GHEHUtD
VHU YDULDEOH�

8QD RSFLyQ HV GHILQLU XQD HVWUDWHJLD GH UHSDUDFLyQ FX\D HVSHFLILFDFLyQ RSHUDFLRQDO VH GH�
ILQH SRU XQD IXQFLyQ \ SRU XQ PpWRGR� GH IRUPD TXH OD IXQFLyQ /LVS FRQILJXUD HO FULWHULR GH
UHOHYDQFLD TXH XVDUi HO PpWRGR� 6LQ HPEDUJR� QL VLTXLHUD HO FULWHULR HV ILMR SDUD FDGD LQGLYLGXR
IDOOLGR� (V GHFLU� HQ HO PLVPR LQGLYLGXR �HVWURID� ORV FULWHULRV SXHGHQ VHU GLVWLQWRV SDUD GLVWLQ�
WDV SDODEUDV� SRU HMHPSOR HQ XQ FXDUWHWR SXHGHQ IDOODU ODV GRV HVWURIDV� 3RU HVWR KHPRV GHFL�
GLGR GHILQLU OD HVWUDWHJLD PHGLDQWH XQD IXQFLyQ /LVS TXH XWLOL]D PpWRGRV GH OD ELEOLRWHFD SHUR
DVXPH HO FRQWURO HQ ODV OODPDGDV�

�FUHDWH�UHSDLU�VWUDWHJ\ 5HSDLUB5LPD ��IXQFWLRQ FRQILJXUDBFULWHULRBULPD��

/D IXQFLyQ WLHQH DFFHVR D OD HVWURID FRPSOHWD� TXH HV HO LQGLYLGXR FODVLILFDGR FRPR IDOOLGR�
DVt TXH SXHGH GHILQLU XQ FULWHULR DGHFXDGR SDUD EXVFDU VXVWLWXWRV PDQWHQLHQGR OD ULPD GHO
SRHPD� 3RU HMHPSOR� HQ HO VLJXLHQWH SRHPD DGDSWDGR IDOOD OD ULPD SRUTXH GXUDQWH OD DGDSWD�
FLyQ VH KD VXVWLWXLGR OD ~OWLPD SDODEUD GHO SULPHU YHUVR YLGD SRU QDGD� TXH SHUWHQHFH D OD FRQ�
VXOWD GHO XVXDULR�

&DVR� _,_$�'���B$'$37('

HQ PLWDG GHO FDPLQR GH OD QDGD

PH KDOOHB HQ HO PHGLR GH XQD VHOYD RVFXUD

GHVSXHBV GH GDU PL VHQGD SRU SHUGLGD

'XUDQWH OD UHVROXFLyQ GH OD WDUHD GH UHSDUDFLyQ VH GHWHFWD XQ IDOOR GH ULPD \ VH DSOLFD OD HV�
WUDWHJLD GH UHSDUDFLyQ 5HSDLUB5LPD� /D OLVWD GH SDODEUDV D VXVWLWXLU HVWDUi IRUPDGD SRU XQD
~QLFD SDODEUD� ¶�SHUGLGD�� TXH GHER VXVWLWXLU SRU RWUD GH ODV PLVPDV FDUDFWHUtVWLFDV VLQWiFWLFDV
\ TXH ULPH LJXDO TXH ´QDGDµ�

/D IXQFLyQ GHILQH HO FULWHULR GH VLPLOLWXG VLPLODUBFRQBULPD \ KDFH OD OODPDGD VLJXLHQWH
SDUD HQFRQWUDU SDODEUDV TXH ULPHQ FRQ ´QDGDµ \ FRQ ODV PLVPDV FDUDFWHUtVWLFDV TXH ´SHUGL�
GDµ� HQFRQWUDQGR SDODEUDV FRPR ´UL]DGDµ R ´FDVDGDµ GH ODV TXH HOLJH XQD DOHDWRULDPHQWH �R
SXHGH PRVWUiUVHODV DO XVXDULR SDUD TXH HOLMD XQD GH HOODV�� &RPR OD ULPD HV PiV GLItFLO GH PDQ�
WHQHU LQWHQWDUHPRV LQFOXLU HO PHQRU Q~PHUR GH UHVWULFFLRQHV HQ OD E~VTXHGD� SRU OR TXH RE�
YLDPRV ODV FDUDFWHUtVWLFDV UHODWLYDV DO Q~PHUR GH VtODEDV TXH SRGUiQ VHU UHSDUDGDV HQ OD HVWUD�
WHJLD DVRFLDGD D ORV IDOORV GH ORQJLWXG GH ORV YHUVRV�
�UHWULHYH �"[ "\� ��DQG �VLPLODUBFRQBULPD "[ "\���
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�HYDO C�UHWULHYH �"\� ��DQG �VLPLODUBFRQBULPD ��IL QDGD� "\����
�GHIUHODWLRQ VLPLODUBFRQBULPD �LV ��VDWLVILHV

�"S� "S��
��DQG �3DODEUDB&RQFHSW "S��

�3DODEUDB&RQFHSW "S��
��VDPH�DV �DFHQWR "S�� �DFHQWR "S���
��VDPH�DV �ULPD�SDODEUD "S�� �ULPD�SDODEUD "S���
��IRU�VRPH �"[ "\ "]�

��DQG
�SURSHU�VXEUHODWLRQV FDWHJRULDBFRQFHSW "\�

�FDWHJRULD�VLQWDFWLFD "S� "[�
�FDWHJRULD�VLQWDFWLFD "S� "]�
�LQVWDQFLDBGLUHFWD "[ "\�
�LQVWDQFLDBGLUHFWD "] "\� �� ���

4.3.5 La aplicación final 
(Q ORV DSDUWDGRV DQWHULRUHV KHPRV GHVFULWR DOJXQDV FDUDFWHUtVWLFDV GH OD DSOLFDFLyQ GLVHxDGD
TXH UHVXPLPRV HQ HVWH DSDUWDGR� +HPRV GHILQLGR XQ WLSR GH FDVRV UHSUHVHQWDGR SRU HO FRQ�
FHSWR 7LSRB3RHPD� \ YDULRV WLSRV GH FDVRV DGLFLRQDOHV �VXEFRQFHSWRV GHO DQWHULRU� TXH UHSUH�
VHQWDQ GLVWLQWRV WLSRV GH SRHPDV VHJ~Q VXV IRUPDV HVWUyILFDV \ TXH UHVXOWDQ ~WLOHV SDUD KDFHU
UHFXSHUDFLRQHV UHVWULQJLGDV D XQ WLSR GH SRHPDV �HVWDEOHFLHQGR HO DWULEXWR FDVHEDVH GHO LQGL�
YLGXR TXH UHSUHVHQWD HO FRQWH[WR GH DSOLFDFLyQ�� (O XVXDULR ILQDO SXHGH GHILQLU FRQVXOWDV GH
XQ ~QLFR WLSR UHSUHVHQWDGR SRU HO FRQFHSWR 7H[WRBHQB3RHPD TXH VH FRUUHVSRQGH FRQ XQ
WH[WR GLYLGLGR R QR HQ YDULDV OtQHDV FRQ HO PHQVDMH TXH SUHWHQGH WUDQVPLWLU HO SRHPD TXH VH
FRQVWUX\D� \ TXH WLHQH OD PLVPD HVWUXFWXUD TXH ORV FDVRV�

5HVSHFWR D ODV WDUHDV \ ORV PpWRGRV KHPRV GHVFULWR GRV FLFORV &%5�

– &LFOR �� UHFXSHUDFLyQ \ DGDSWDFLyQ VLQ UHYLVLyQ� /DV VXVWLWXFLRQHV HQ OD DGDSWDFLyQ
VRQ HVWULFWDV HQ HO VHQWLGR GH TXH VXVWLWX\R XQD SDODEUD GHO SRHPD SRU RWUD GH OD
FRQVXOWD H[DFWDPHQWH GH ODV PLVPDV FDUDFWHUtVWLFDV� LQFOX\HQGR OD ULPD HQ ODV SDOD�
EUDV ILQDOHV GHO YHUVR� 1R KDFH IDOWD UHYLVLyQ SRUTXH VDEHPRV TXH HO SRHPD QR VH
KD HVWURSHDGR� /DV VXVWLWXFLRQHV VH KDFHQ PDQWHQLHQGR WRWDOPHQWH ODV FDUDFWHUtVWL�
FDV VLQWiFWLFDV GH FRUUHFFLyQ GHO SRHPD�

– &LFOR �� UHFXSHUDFLyQ� DGDSWDFLyQ \ UHYLVLyQ� /DV VXVWLWXFLRQHV SXHGHQ HVWURSHDU OD
ULPD \ HO Q~PHUR GH VtODEDV TXH VHUiQ UHSDUDGDV GXUDQWH OD UHYLVLyQ� 6L OD UHSDUD�
FLyQ IDOOD HO SRHPD VH GHYXHOYH DO XVXDULR�

3DUD FDGD XQR GH ORV GRV FLFORV DQWHULRUHV KHPRV FRQILJXUDGR GRV YDULDFLRQHV TXH VH UH�
ILHUHQ DO PpWRGR GH VHOHFFLyQ ILQDO GHO FDQGLGDWR� (O XVXDULR SXHGH HOHJLU HQWUH VHOHFFLyQ
DOHDWRULD R VHOHFFLyQ PDQXDO� WDQWR SDUD OD VHOHFFLyQ GH FDVRV FRPR SDUD OD VHOHFFLyQ GH SDOD�
EUDV VXVWLWXWDV�

(Q DPERV FLFORV� VL HO XVXDULR SODQWHD XQD FRQVXOWD YDFtD R XQD FRQVXOWD FRQ XQD VROD SD�
ODEUD PX\ JHQpULFD� SRU HMHPSOR ´HOµ� TXH HVWi HQ WRGRV ORV SRHPDV� HO VLVWHPD OH RIUHFH WR�
GRV ORV FDVRV GH OD EDVH GH FDVRV HOHJLGD �WLSR GH FDVR� SDUD TXH HOLMD XQR PDQXDOPHQWH \
VREUH pO UHDOL]D ODV VXVWLWXFLRQHV GDQGR D HOHJLU DO XVXDULR TXp SDODEUD GH ODV FDQGLGDWDV TXLHUH
XWLOL]DU� (VWH WLSR GH LQWHUDFFLyQ FRUUHVSRQGH FRQ XQ SURFHVR HQ HO TXH HO VLVWHPD KDFH ODV
FRPSUREDFLRQHV VLQWiFWLFDV GH FRUUHFFLyQ \ D\XGD DO XVXDULR D FUHDU XQ SRHPD FRUUHFWR�

(O VLJXLHQWH DSDUWDGR PXHVWUD DOJXQRV HMHPSORV GH ORV UHVXOWDGRV JHQHUDGRV SRU OD DSOLFD�
FLyQ GLVHxDGD GRQGH VH SXHGH REVHUYDU TXH ORV FULWHULRV GH FRUUHFFLyQ VRQ VLQWiFWLFRV \ VyOR
VH SXHGH KDEODU GH FRUUHFFLyQ HQ OD VHPiQWLFD GH ORV SRHPDV REWHQLGRV FXDQGR HV HO XVXDULR
HO TXH VHOHFFLRQD ODV SDODEUDV VXVWLWXWDV�
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3RHPD RULJLQDO�

HVWR OD QLQBD OH GLMR

\ VH HQWURB SDUD OD FDVD

����&��� '(����
�	�������
�������	�
�

'LVWLQJXLPRV HQWUH ORV UHVXOWDGRV REWHQLGRV FRQ ODV GLVWLQWDV SRVLELOLGDGHV GH FRQILJXUDFLyQ
GH ORV FLFORV &%5 GHVFULWRV�

Ciclo 1.  Recuperación + Adaptación (estricta) sin revisión 

Con selección aleatoria de candidatos 

Sin consulta  

&DVR� _,_$�'���B$'$37('

D\ FXDBQWR HO GHVFDQVDU HV EDUUD GXUD

HVWD QLHYH SURIXQGD DBVSHUD \ EODQFD

TXH HQ HO RtGR UHQXHYD OD DEHUWXUD

&DVR� _,_6*'/97�B$'$37('

UD]RQDUDB OD MDXOD HO EXUUR HVEHOWR

WRGR OR EXVFDUDB OD RVD VROWHUD

SRU QR HQWUDU FROLQD HQ WX SDBMDUD

&DVR� _,_$�'������B$'$37('

QR YLB FRBPR DO]HB DOODB WDO HUD HO YDGR

GH OXQHV TXH WUDLBD PH DPDULOOR

FXDQGR KXEH HO JULV DVSHFWR DSDUWDGR

Con consulta: 

´WXPED GH SLHGUD VHOODGD HQ OD RVFXUD VRPEUD GH OD QRFKHµ

&DVR� _,_6/*7�B$'$37('

QR VRBOR HQ WXPED R SLHGUD VHOODGD

VH YLHVH PDV WXB \ HOOR ILMDPHQWH

HQ VRPEUD HQ VXHOR HQ QRFKH HQ PHGLD HQ QDGD

´YHUGH YDOOH SDUTXH QRFKH QRYLD MXQLRµ

&DVR� _,_5&�B$'$37('

DIHLWRB HO &LG VX ODJDUWR

\ D OD QRFKH VH VHFDED

GHO DFHLWH FDPELRB HO SLH

\ XQ YHUGH SDUTXH OH GDED

&DVR� _,_5&�B$'$37('

HVWR OD QRYLD OH FXSR

\ VH DO]RB FDPELD OD QRFKH

3RHPD RULJLQDO�

PDUFKLWDUDB OD URVD HO YLHQWR KHODGR

WRGR OR PXGDUDB OD HGDG OLJHUD

SRU QR KDFHU PXGDQ]D HQ VX FRVWXPEUH

3RHPD RULJLQDO�

D\ FXDBQWR HO GHVFXEULU HV FRVD GXUD

HVWD VHOYD VDOYDMH DBVSHUD \ IXHUWH

TXH HQ HO DOPD UHQXHYD OD DPDUJXUD

3RHPD RULJLQDO�

QR VHB FRBPR HQWUHB DOOLB WDO HUD HO JUDGR

GH VRSRU TXH WUDLBD PH LQFRQVFLHQWH

FXDQGR KXEH HO EXHQ FDPLQR DEDQGRQDGR

3RHPD RULJLQDO�

QR VRBOR HQ SODWD R YLROD WUXQFDGD

VH YXHOYD PDV WXB \ HOOR MXQWDPHQWH

HQ WLHUUD HQ KXPR HQ SROYR HQ VRPEUD HQ QDGD

3RHPD RULJLQDO�

DJXLMRB HO &LG VX FDEDOOR

\ D OD SXHUWD VH OOHJDED

GHO HVWULER VDFRB HO SLH

\ XQ IXHUWH JROSH OH GDED
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3RHPD RULJLQDO�

QR VRBOR HQ SODWD R YLROD WUXQFDGD

VH YXHOYD PDV WXB \ HOOR MXQWDPHQWH

HQ WLHUUD HQ KXPR HQ SROYR HQ VRPEUD HQ QDGD

3RHPD RULJLQDO�

JR]D FXHOOR FDEHOOR ODELR \ IUHQWH

DQWHV TXH OR TXH IXH HQ WX HGDG GRUDGD

RUR OLOLR FODYHO FULVWDO OXFLHQWH

Con selección manual de candidatos (obligatorio seleccionar alguna de las opciones) 

Sin consulta  

&DVR� _,_6*'/97�B$'$37('

GHVFDQVDUDB OD WXPED HO WDFWR DPDUJR

WRGR OR FDPELDUDB OD HGDG PDGXUD

SRU QR DO]DU PLUDGD HQ WX GHVWLQR

&DVR� _,_6*'/97�B$'$37('

FDPELDG GH YXHVWUD KHUPRVD FDWDUDWD

HO YHUGH SDUTXH DQWHV TXH HO ODJR RVFXUR

SLQWH GH VXHUWH OD KHULGD VHQGD

&DVR� _,_$�'���B$'$37('

DOPRKDGD \ MDERBQ TXH HV FDVL VXHUWH

PDV SDUD VDOWDU GHO ELHQ DOOLB DIHLWDGR

VDEUHB GH OR GHPDBV TXH YL SRU IXHUWH

&DVR� _,_6/*&�B$'$37('
PLHQWUDV D FDGD FXHUSR FRQ FRJHOOR

SHLQDQ PDBV DUFRV TXH D GHOILBQ KHUPDQR

\ PLHQWUDV YXHOYH FRQ FDORU YHUDQR

GHO GHOJDGR PHWDO VX GXUR VHOOR

Con consulta: 

´YHUGH YDOOH SDUTXH QRFKH QRYLD MXQLRµ

Caso: |I|SLGT2_ADAPTED  
QR VRBOR HQ FODUD R QRFKH VHOODGD

VH YLHVH PDV WXB \ HOOR ILMDPHQWH

HQ QRFKH HQ SDUTXH HQ MXQLR HQ FXPEUH HQ QDGD

&DVR� _,_6/*7�B$'$37('

SDOSD WHPRU SDVDGR YDOOH \ QRYLD

DQWHV TXH OR TXH IXH HQ VX HGDG UXLGRVD

DQFKR MXQLR FRORU ILQDO SiOLGR

Ciclo 2.  Recuperación + Adaptación + Revisión 

Con selección manual de candidatos 

0DUFDPRV HQ QHJULWD ODV SDODEUDV SDUD ODV TXH VH KDQ JHQHUDOL]DGR VXV FDUDFWHUtVWLFDV� (Q HO
FDVR GH OD ULPD QR HV TXH VH JHQHUDOLFH VLQR TXH QR VH WLHQH HQ FXHQWD�

3RHPD RULJLQDO�

PLHQWUDV D FDGD ODELR SRU FRJHOOR

VLJXHQ PDBV RMRV TXH D FODYHO WHPSUDQR

\ PLHQWUDV WULXQID FRQ GHVGHBQ OR]DQR

GHO OXFLHQWH FULVWDO WX EODQFR FXHOOR

3RHPD RULJLQDO�

FRJHG GH YXHVWUD DOHJUH SULPDYHUD

HO GXOFH IUXWR DQWHV TXH HO WLHPSR DLUDGR

FXEUD GH QLHYH OD KHUPRVD FXPEUH

3RHPD RULJLQDO�

DPDUJXUD \ SDYRU TXH HV FDVL PXHUWH

PDV SDUD KDEODU GHO ELHQ DOOLB HQFRQWUDGR

GLUHB GH OR GHPDBV TXH YL SRU VXHUWH

3RHPD RULJLQDO�

PDUFKLWDUDB OD URVD HO YLHQWR KHODGR

WRGR OR PXGDUDB OD HGDG OLJHUD

SRU QR KDFHU PXGDQ]D HQ VX FRVWXPEUH
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3RHPD RULJLQDO�

PLHQWUDV SRU FRPSHWLU FRQ WX FDEHOOR

RUR EUXQBLGR HO VRO UHOXPEUD HQ YDQR

PLHQWUDV FRQ PHQRVSUHFLR HQ PHGLR HO OODQR

PLUD WX EODQFD IUHQWH DO OLOLR EHOOR

Sin consulta  

&DVR� _,_6/*&�B$'$37('

FXDQGR SRU GHVFXEULU FRQ WX UHFXHUGR

UL]R GRUDGR HO FRORU SLQWD HQ YDQR

WDQWR FRQ SHQVDPLHQWR HQ DQFKR HO FDPLQR

VRSOD VX OLPSLD IXHQWH DO QLGR DLUDGR

5HYLVLyQ� GXUDQWH OD HYDOXDFLyQ VH LGHQWLILFD XQ IDOOR GH ULPD HQ OD HVWURID TXH VH FODVLILFD EDMR
HO FRQFHSWR )DOORB5LPD SRU KDEHU GHMDGR GH SHUWHQHFHU DO FRQFHSWR &XDUWHWR DO TXH SHUWH�
QHFtD� $GHPiV� HO LQGLYLGXR TXH UHSUHVHQWD DO WHUFHU YHUVR VH FODVLILFD EDMR HO FRQFHSWR 6R�
EUDQB6tODEDV SRU KDEHU GHMDGR GH SHUWHQHFHU DO FRQFHSWR (QGHFDVtODER SDUD SDVDU D VHU
LQVWDQFLD GHO FRQFHSWR 'RGHFDVtODER�

'XUDQWH OD UHSDUDFLyQ VH DSOLFDQ ODV HVWUDWHJLDV FRUUHVSRQGLHQWHV� 5HFRUGDPRV TXH VH
DSOLFD HQ SULPHU OXJDU OD HVWUDWHJLD TXH UHSDUD ORV IDOORV GH ULPD \D TXH SXHGH YDULDU HO Q~PH�
UR GH VtODEDV GHO YHUVR� $SOLFDPRV OD HVWUDWHJLD GH UHSDUDFLyQ DVRFLDGD DO FRQFHSWR )D�
OORB5LPD� &RPR QR WHQHPRV XQD FRQVXOWD OD OLVWD GH SDODEUDV D VXVWLWXLU HVWDUi IRUPDGD SRU
ODV SDODEUDV TXH DSDUHFHQ DO ILQDO GH ORV FXDWUR YHUVRV� \D TXH WRGRV GHEHQ ULPDU� �UHFXHUGR
YDQR FDPLQR DLUDGR��

/DV VXVWLWXFLRQHV FRPLHQ]DQ SRU OD SULPHUD SDODEUD GH OD OLVWD ´UHFXHUGRµ TXH GHEH ULPDU
LJXDO TXH ´DLUDGRµ� (O VLVWHPD EXVFD SDODEUDV FRQ OD PLVPD FDWHJRUtD VLQWiFWLFD TXH ´UHFXHU�
GRµ� HV GHFLU� 1&06 �QRPEUH FRP~Q PDVFXOLQR VLQJXODU� \ OD ULPD GH ´DLUDGRµ� SDUD HQFRQ�
WUDU SRU HMHPSOR SDODEUDV FRPR ´JUDGRµ� ´VXERUGLQDGRµ� ´DSDUWDGRµ� ´VROGDGRµ� ´DERJDGRµ�
´UHFDGRµ� ´SDVDGRµ� ´WHMDGRµ� ´SHVFDGRµ R ´DVDGRµ� (OHJLUHPRV ´SDVDGRµ TXH UHVXOWD PiV
DGHFXDGD UHVSHFWR D OD VHPiQWLFD GHO YHUVR� &RQ HVWD VXVWLWXFLyQ OD SDODEUD ´DLUDGRµ GHMD GH
VHU FDQGLGDWD D VHU VXVWLWXLGD�

/D VLJXLHQWH SDODEUD GH OD OLVWD HV ´YDQRµ TXH GHEH VHU VXVWLWXLGD SRU XQD SDODEUD GH OD
PLVPD FDWHJRUtD VLQWiFWLFD TXH ´YDQRµ \ TXH ULPH FRQ ´FDPLQRµ� &RPR QR H[LVWH QLQJXQD
SDODEUD GHO YRFDEXODULR TXH VDWLVIDJD HVWDV UHVWULFFLRQHV HO VLVWHPD SUXHED FRQ OD VLJXLHQWH
SDODEUD GH OD OLVWD� DQWHV GH SURGXFLU XQ IDOOR GH UHSDUDFLyQ� 3DUD VXVWLWXLU OD SDODEUD ´FDPLQRµ
SRU DOJXQD TXH ULPH FRQ ´YDQRµ HO VLVWHPD HQFXHQWUD YDULDV FDQGLGDWDV FRPR ´FLUXMDQRµ�
´KHUPDQRµ� ´SODQRµ� ´OODQRµ� ´YHUDQRµR ´JXVDQRµ� (OHJLUHPRV FRPR VXVWLWXWD OD SDODEUD
´YHUDQRµ OR TXH SURGXFH TXH OD HVWURID YXHOYD D ULPDU \ VHD UHFRQRFLGD GH QXHYR FRPR XQD
LQVWDQFLD GH &XDUWHWR�

&DVR� _,_6/*&�B$'$37('

FXDQGR SRU GHVFXEULU FRQ WX SDVDGR

UL]R GRUDGR HO FRORU SLQWD HQ YDQR

WDQWR FRQ SHQVDPLHQWR HQ DQFKR HO YHUDQR

VRSOD VX OLPSLD IXHQWH DO QLGR DLUDGR

(O VLJXLHQWH SDVR HV OD DSOLFDFLyQ GH OD HVWUDWHJLD GH UHSDUDFLyQ GHO Q~PHUR GH VtODEDV GHO
WHUFHU YHUVR� /D HVWUDWHJLD 5HSDLUB6REUDQB6tODEDV LQWHQWDUi VXVWLWXLU OD SDODEUD PiV ODUJD GHO
YHUVR� HQ HVWH FDVR� ´SHQVDPLHQWRµ SRU XQD SDODEUD FRQ ODV PLVPDV FDUDFWHUtVWLFDV DXQTXH
FRQ XQD VtODED PHQRV� SRU HMHPSOR� ´UHFXHUGRµ� ´FDPLQRµ� ´SDVDGRµ� ´IXWXURµ� ´SUHVHQWHµ�
´GRPLQJRµ� ´IHEUHURµ� ´YHUDQRµ� ´PRPHQWRµ� ´JRULODµ� ´FDPHOORµ R ´IOHTXLOORµ� 'H ODV TXH
HOHJLUHPRV OD SDODEUD ´IXWXURµ� (O UHVXOWDGR HV HO VLJXLHQWH SRHPD TXH HV FRUUHFWR UHVSHFWR D
ODV SURSLHGDGHV PpWULFDV \ VLQWiFWLFDV GHO PRGHOR GHO GRPLQLR�



&DStWXOR �� 'HVDUUROOR GH DSOLFDFLRQHV &%5 XVDQGR &2/,%5,�&%52QWR

� ��� �

&DVR� _,_6/*&�B$'$37('

FXDQGR SRU GHVFXEULU FRQ WX SDVDGR

UL]R GRUDGR HO FRORU SLQWD HQ YDQR

WDQWR FRQ IXWXUR HQ DQFKR HO YHUDQR

VRSOD VX OLPSLD IXHQWH DO QLGR DLUDGR
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(Q HVWH DSDUWDGR VH KD SUHVHQWDGR XQD YHUVLyQ EiVLFD GH XQD DSOLFDFLyQ TXH JHQHUD SRHPDV
HQ FDVWHOODQR >'tD] HW DO� ��@� (O REMHWLYR KD VLGR LOXVWUDU FRQ XQ HMHPSOR DOJR PiV FRPSOHMR
ORV PpWRGRV RIUHFLGRV SRU &%52QWR \ HO SURFHVR GH FRQILJXUDFLyQ OOHYDGR D FDER GXUDQWH HO
GLVHxR GH XQD DSOLFDFLyQ� (O REMHWLYR GH OD YHUVLyQ DFWXDO GH OD DSOLFDFLyQ KD VLGR HO GH HVWX�
GLDU ODV SRVLELOLGDGHV TXH RIUHFH HO XVR GH XQ PRGHOR GH FRQRFLPLHQWR GHO GRPLQLR IUHQWH DO
XVR GH RWUDV WpFQLFDV XWLOL]DGDV HQ ODV YHUVLRQHV SUHYLDV GH OD DSOLFDFLyQ�

/D DSOLFDFLyQ GLVHxDGD RIUHFH GRV PRGRV GH XVR� 8Q XVR SRFR SDUWLFLSDWLYR HQ HO TXH HO
VLVWHPD JHQHUD HO SRHPD XVDQGR ODV SDODEUDV GDGDV HQ OD FRQVXOWD� FXDQGR SXHGHQ VHU FRORFD�
GDV� \ SDODEUDV GHO YRFDEXODULR VHOHFFLRQDGDV DOHDWRULDPHQWH HQ RWUR FDVR� < XQ XVR PiV SDU�
WLFLSDWLYR HQ HO TXH HO VLVWHPD WUDEDMD FRPR XQ D\XGDQWH SDUD HO XVXDULR SRHWD� RIUHFLpQGROH
GLVWLQWDV RSFLRQHV SDUD VXVWLWXLU ODV SDODEUDV� \ UHSDUDQGR ODV FDUDFWHUtVWLFDV HVWURSHDGDV HQ ODV
VXVWLWXFLRQHV�

(Q OD DSOLFDFLyQ TXH KHPRV SUHVHQWDGR QR VH XWLOL]DQ VtPERORV GH SXQWXDFLyQ� QR VH UHV�
SHWDQ ODV PD\~VFXODV DO SULQFLSLR GH OtQHD� VyOR VH FRQVLGHUD OD ULPD FRQVRQDQWH GH ODV SDOD�
EUDV \ VH UHSUHVHQWDQ ODV WLOGHV PHGLDQWH JXLRQHV EDMRV� /D PHMRUD GH HVWDV FDUDFWHUtVWLFDV
IRUPD SDUWH GHO WUDEDMR IXWXUR TXH VH LQFOXLUi HQ ODV YHUVLRQHV SRVWHULRUHV GH OD DSOLFDFLyQ�

'H ORV H[SHULPHQWRV UHDOL]DGRV SRGHPRV FRQFOXLU TXH ORV PpWRGRV GH &%52QWR VRQ
DGHFXDGRV SDUD OD YHUVLyQ EiVLFD SUHVHQWDGD DXQTXH H[LVWHQ DOJXQDV OLPLWDFLRQHV TXH VH GH�
EHQ SULQFLSDOPHQWH D OD FDUHQFLD GH FRQRFLPLHQWR JUDPDWLFDO \ VREUH OD VHPiQWLFD GH ODV SDOD�
EUDV� $XQTXH H[LVWHQ LQFRKHUHQFLDV VHPiQWLFDV HQ DOJXQRV GH ORV SRHPDV SUHVHQWDGRV� ODV
UHVWULFFLRQHV IRUPDOHV HQ FXDQWR D PpWULFD \ FDGHQFLD SURVyGLFD VRQ FRUUHFWDV� $GHPiV GH
HVWXGLDU VL ORV PpWRGRV GH &%52QWR VRQ DGHFXDGRV SDUD OOHYDU D FDER OD IXQFLRQDOLGDG EiVL�
FD GH ODV YHUVLRQHV SUHYLDV GH OD DSOLFDFLyQ� &2/,%5, QRV KD SURSRUFLRQDGR HO SXQWR GH
SDUWLGD SDUD REWHQHU QXHYD IXQFLRQDOLGDG� \ KD DELHUWR YDULDV OtQHDV GH WUDEDMR IXWXUR� SULQFL�
SDOPHQWH UHVSHFWR D OD LQFRUSRUDFLyQ GH SURSLHGDGHV VHPiQWLFDV GHO YRFDEXODULR�

(O VLVWHPD :$63 >*HUYiV��@ �:LVKIXO $XWRPDWLF 6SDQLVK 3RHW� HV XQ VLVWHPD EDVDGR HQ UH�
JODV FRQ UD]RQDPLHQWR KDFLD GHODQWH� (O VLVWHPD WUDEDMD FRQ XQ DOJRULWPR JHQHUDWH DQG WHVW GRQ�
GH HO SURFHVR GH JHQHUDFLyQ WLHQH GRV JUDGRV GH OLEHUWDG� VHOHFFLyQ GHO FRQMXQWR GH FDWHJRUtDV
VLQWiFWLFDV D XWLOL]DU SDUD HO YHUVR VLJXLHQWH� \ VHOHFFLyQ GH OD SDODEUD D XWLOL]DU SDUD VXVWLWXLU OD
VLJXLHQWH FDWHJRUtD GHO SDWUyQ GH WUDEDMR� TXH VH OOHYDQ D FDER GH PDQHUD DOHDWRULD� (O PRGHOR
FRPSXWDFLRQDO DPSOLDGR GH $63,' >*HUYiV��D@ PHMRUD HO FRPSRUWDPLHQWR GHO VLVWHPD
:$63 D FDPELR GH XWLOL]DU XQD FDQWLGDG LPSRUWDQWH GH FRQRFLPLHQWR HQ IRUPD GH YRFDEXOD�
ULR� FRUSXV GH YHUVRV HWLTXHWDGRV \ GHILQLFLyQ GH IRUPDV HVWUyILFDV� (O XVR GH XQ FRUSXV GH
YHUVRV HWLTXHWDGRV� TXH VH XWLOL]DQ FRPR UHIHUHQFLD SDUD OD FRQVWUXFFLyQ GH OD VROXFLyQ� HV
XQD DSOLFDFLyQ GH OD WHFQRORJtD &%5 \ HV HO SXQWR GH SDUWLGD SDUD QXHVWUD YHUVLyQ GH OD DSOL�
FDFLyQ XWLOL]DQGR &2/,%5, \ &%52QWR� (Q $63,' VH XWLOL]DED XQ WLSR GH &%5 PX\ VLPSOL�
ILFDGR� VyOR GH UHFXSHUDFLyQ GH YHUVRV HWLTXHWDGRV GH XQD FLHUWD IRUPD \ XQD IRUPDOL]DFLyQ
DOJRUtWPLFD GH ORV DVSHFWRV GH OD PpWULFD WUDGLFLRQDO TXH VH WLHQHQ HQ FXHQWD HQ OD JHQHUDFLyQ
GH SRHVtDV� (O PRGHOR XVDGR HQ $63,' HYROXFLRQy D $63(5$ >*HUYiV��E@ TXH LQFOX\H XQD
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LQWHUID] DPLJDEOH SDUD HO XVXDULR XWLOL]DQGR XQ VLVWHPD H[SHUWR EDVDGR HQ UHJODV TXH D WUDYpV
GH XQ SURFHVR LQWHUDFWLYR ´LQWHOLJHQWHµ HVWDEOHFH ORV SDUiPHWURV GH FRQILJXUDFLyQ GHO VLVWHPD
GH JHQHUDFLyQ GH SRHVtD� (O XVR GH &2/,%5, \ &%52QWR \ OD DSUR[LPDFLyQ .,�&%5 DO
SUREOHPD HYLWD HO XVR GH PHFDQLVPRV GH SODQLILFDFLyQ \ VXVWLWXFLyQ XWLOL]DQGR UHJODV \ PHFD�
QLVPRV DOJRUtWPLFRV� /D DOWHUQDWLYD TXH SURSRQHPRV HV OD UHSUHVHQWDFLyQ H[SOtFLWD GH FRQR�
FLPLHQWR WHUPLQROyJLFR VREUH HO GRPLQLR� \ HO XVR GH ORV PpWRGRV JHQpULFRV GH &%52QWR
TXH VDFDQ SDUWLGR GHO PLVPR�

8QD H[WHQVLyQ D OD IXQFLRQDOLGDG EiVLFD LQFOXLUi FRQRFLPLHQWR VHPiQWLFR EDVDGR HQ 0L�
NURNRVPRV >0DKHVK��@� SDUD FRPSOHWDU HO YRFDEXODULR FRQ LQIRUPDFLyQ VHPiQWLFD TXH �FRQ
YDULDFLRQHV PtQLPDV GH FRQILJXUDFLyQ� VHUi XWLOL]DGR SRU ORV PpWRGRV GH &%52QWR�

3RU DKRUD ORV SRHPDV VH REWLHQHQ SRU VXVWLWXFLyQ ORFDO GH SDODEUDV GH IRUPD TXH OD FR�
UUHFFLyQ VLQWiFWLFD GHO UHVXOWDGR VH JDUDQWL]D DO VXVWLWXLU XQD SDODEUD SRU RWUD TXH HQ HVH FRQ�
WH[WR QR YDUtD ODV FDUDFWHUtVWLFDV� R ODV YDUtD SDUD TXH HO VLVWHPD SXHGD UHSDUDUODV HQ XQD IDVH
SRVWHULRU� $XQTXH KHPRV GHILQLGR ORV FULWHULRV GH HYDOXDFLyQ VLQWiFWLFD� XQD IXHQWH GH LQFHU�
WLGXPEUH D OD KRUD GH HYDOXDU VHPiQWLFDPHQWH ORV SRHPDV REWHQLGRV UHVLGH HQ OD GLILFXOWDG GH
GHILQLU XQ PpWRGR ULJXURVR \ UHSHWLEOH GH HYDOXDFLyQ GH ORV SRHPDV REWHQLGRV� 3DUD HO VLVWH�
PD :$63 VH SUHVHQWy XQD VHOHFFLyQ GH ORV SRHPDV JHQHUDGRV D XQ FRQMXQWR GH HYDOXDGRUHV�
6LQ HPEDUJR OD YDORUDFLyQ PHGLDQWH PpWRGRV GH HVWH WLSR HV VLHPSUH DOWDPHQWH VXEMHWLYD SRU
FXDQWR TXH YDUtD PXFKR GH XQ LQGLYLGXR D RWUR \ TXH ODV YDORUDFLRQHV GH XQ PLVPR LQGLYLGXR
SXHGHQ SUHVHQWDU YDULDFLRQHV HQWUH HO SULPHU SRHPD OHtGR \ ORV VLJXLHQWHV� TXH VLHPSUH VH YDQ
FRPSDUDQGR LQFRQVFLHQWHPHQWH FRQ ORV \D YLVWRV�

$GHPiV� RWUR DVSHFWR HQ HO TXH H[WHQGHUHPRV OD YHUVLyQ DFWXDO \ TXH HVSHUDPRV QRV SUR�
SRUFLRQH PHMRUHV UHVXOWDGRV �HQ FXDQWR D FUHDWLYLGDG� HV OD UHODMDFLyQ GH OD FDWHJRUtD VLQWiFWLFD
GH OD SDODEUD VXVWLWXLGD� (Q HVWH VHQWLGR OD WD[RQRPtD GH HWLTXHWDV VLQWiFWLFDV� TXH HQ OD YHU�
VLyQ DFWXDO VH XWLOL]D VXSHUILFLDOPHQWH� UHVXOWDUtD PX\ DGHFXDGD SDUD UHODMDU XQD FDWHJRUtD FR�
PR $'-)6 D OD FDWHJRUtD SDGUH $'-) GH IRUPD TXH SRGUtDPRV VXVWLWXLU OD SDODEUD SRU RWUD
TXH� DXQTXH WDPELpQ HV DGMHWLYR� YDUtD HO Q~PHUR �SOXUDO�� R UHODMDQGR XQ QLYHO DGLFLRQDO� SRU
RWUD TXH YDUtD HQ JpQHUR �PDVFXOLQR�� 3RU HMHPSOR� SDUD VXVWLWXLU OD SDODEUD ´JXDSDµ� DGHPiV

GH RWURV DGMHWLYRV GH H[DFWDPHQWH OD PLVPD FDWHJRUtD −FRPR ´EDMDµ� ´PDQVDµ� ´IHDµ� ´SOD�

QDµ� ´JRUGDµ� ´QHJUDµ� ´FODUDµ� HWF�− HO VLVWHPD SXHGH SURSRQHU RWURV DGMHWLYRV −FRPR ´FOD�
URµ� ´JRUGRVµ� ´JXDSRVµ� ´IHRµ� ´IHRVµ� HWF� (Q OD YHUVLyQ DFWXDO GH OD DSOLFDFLyQ� HQ OD TXH VH
VXVWLWX\H XQD SDODEUD SRU RWUD GH H[DFWDPHQWH OD PLVPD FDWHJRUtD VLQWiFWLFD� SRGHPRV DVHJX�
UDU TXH VH PDQWLHQH HO FRQWH[WR GH OD SDODEUD VXVWLWXLGD� 6LQ HPEDUJR� HO SUREOHPD REYLR GH OD
H[WHQVLyQ SURSXHVWD HV TXH ORV FDPELRV DIHFWDQ D OD FRUUHFFLyQ GHO YHUVR JHQHUDGR� /D YDOLGD�
FLyQ GH OD FRUUHFFLyQ VH SXHGH OOHYDU D FDER XVDQGR XQD IXQFLyQ HVSHFtILFD GHO GRPLQLR� OR
TXH QRV OOHYDUtD DO FRPSRUWDPLHQWR DFWXDO� HOHJLU XQD SDODEUD GHO PLVPR JUXSR VLQWiFWLFR�

3DUD VROXFLRQDU HO SUREOHPD WHQGUtDPRV TXH XWLOL]DU HO VLVWHPD GH SURSDJDFLyQ GH GHSHQ�
GHQFLDV GH &2/,%5,� HQ HO TXH VL H[LVWH XQD GHSHQGHQFLD HQWUH $ \ %� HQWRQFHV VL HO HOHPHQ�
WR $ VH VXVWLWX\H SRU RWUR TXH HVWi FODVLILFDGR LJXDO QR SDVD QDGD� SHUR VL HO HOHPHQWR $ VH
VXVWLWX\H SRU RWUR $· TXH HVWi FODVLILFDGR GH RWUD IRUPD� HQWRQFHV KD\ TXH VXVWLWXLU HO HOHPHQ�
WR GHSHQGLHQWH % SRU RWUR %·� GH IRUPD TXH OD FODVLILFDFLyQ GH %· VH UHODFLRQD FRQ OD FODVLILFD�
FLyQ GH %� GH OD PLVPD IRUPD TXH OD FODVLILFDFLyQ GH $· VH UHODFLRQD FRQ OD GH $�

(O PpWRGR JHQHUDO VXSRQH LQGLFDU FyPR DIHFWDQ FLHUWDV UHODFLRQHV D OD VXVWLWXFLyQ \ HQ
SDUWLFXODU OR KHPRV DSOLFDGR D OD UHODFLyQH HV XQ� /DV GHSHQGHQFLDV HQWUH HOHPHQWRV VH GHEHQ

PDUFDU GXUDQWH OD IDVH GH GLVHxR� D QLYHO WHUPLQROyJLFR −FRPR OD UHODFLyQ HQFDEDOJDGR�FRQ

R ULPDQ− TXH VH KHUHGD SDUD WRGDV ODV LQVWDQFLDV R D QLYHO GH LQGLYLGXRV FRQFUHWRV GRQGH HO
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GLVHxDGRU SXHGH PDUFDU XQD GHSHQGHQFLD H[SOtFLWD� SRU HMHPSOR� HQWUH FLHUWDV DSDULFLRQHV GH
ODV SDODEUDV SHUR QR HQ RWUDV�

/D DSUR[LPDFLyQ XVDQGR GHSHQGHQFLDV VXSRQGUi UHVROYHU FLHUWRV LQFRQYHQLHQWHV� 3RU
HMHPSOR� UHVXOWD PX\ ODERULRVR WHQHU TXH PDUFDU H[SOtFLWDPHQWH ODV GHSHQGHQFLDV HQWUH ORV
LQGLYLGXRV FRQFUHWRV� 3RU HVR LQWHQWDUHPRV UHDOL]DUODV D QLYHO WHUPLQROyJLFR LQFOX\HQGR HQ HO
PRGHOR GHO GRPLQLR OD UHSUHVHQWDFLyQ H[SOtFLWD GH ODV UHJODV GH FRQFRUGDQFLD HQWUH ODV FDWHJR�
UtDV VLQWiFWLFDV� $GHPiV� &2/,%5, QR JHVWLRQD GHSHQGHQFLDV FLUFXODUHV \ HQ OD DSOLFDFLyQ
HVWDV GHSHQGHQFLDV H[LVWHQ� SRU HMHPSOR HQ ´OD FDVDµ KD\ XQ FLFOR GH GHSHQGHQFLDV \D TXH ORV
FDPELRV HQ FXDOTXLHUD GH ODV SDODEUDV DIHFWDQ D OD RWUD� (VWR VH SRGUtD VROXFLRQDU FRQVLGHUDQ�
GR JUXSRV GH SDODEUDV GHSHQGLHQWHV HQ ORV TXH FDGD SDODEUD GHO JUXSR GHSHQGH GH ODV RWUDV�
4XHUHPRV H[WHQGHU OD DSOLFDFLyQ LQFOX\HQGR VXVWLWXFLRQHV GH JUXSRV GH SDODEUDV HQ YH] GH
VXVWLWXFLRQHV ORFDOHV GH SDODEUDV� 'H HVWD IRUPD SRGHPRV VXVWLWXLU XQ JUXSR SRU RWUR GH ODV
PLVPDV FDUDFWHUtVWLFDV� HQ FRQFUHWR� FRQ HO PLVPR Q~PHUR GH VtODEDV \ FDWHJRUtD�

3RU ~OWLPR� UHVSHFWR DO DSUHQGL]DMH� HQ OD YHUVLyQ DFWXDO GH OD DSOLFDFLyQ ~QLFDPHQWH
KHPRV FRQVLGHUDGR OD LQFOXVLyQ GH QXHYRV SRHPDV TXH VHUYLUiQ FRPR FDVRV SDUD SRVWHULRUHV
LQWHUDFFLRQHV� &UHHPRV TXH OD FRQVLGHUDFLyQ GH FRQRFLPLHQWR VHPiQWLFR GDUi SLH D OD XWLOL]D�
FLyQ GH ORV PpWRGRV GH DSUHQGL]DMH GH &%52QWR \ HO DSUHQGL]DMH GH HVWUDWHJLDV SDUD UHODMDU
HQ OD WD[RQRPtD GH FRQRFLPLHQWR VHPiQWLFR� DSUHQGLHQGR GH FyPR VH KD\D KHFKR RWUDV YH�
FHV �VREUH WRGR DSUHQGLHQGR GH ODV VXVWLWXFLRQHV PDQXDOHV GHO XVXDULR� R TXH SHUPLWDQ
DSUHQGHU QXHYDV GHSHQGHQFLDV�

5. Resumen y conclusiones del capítulo 
(Q HVWH FDStWXOR KHPRV SUHVHQWDGR HO PRGHOR GH GHVDUUROOR GH DSOLFDFLRQHV .,�&%5 SUR�
SXHVWR SRU HO VLVWHPD &2/,%5, \ TXH VH EDVD HQ UHXWLOL]DU� SRU XQ ODGR OD WHUPLQRORJtD� WD�
UHDV \ PpWRGRV &%5 GH &%52QWR� \ SRU RWUR ODGR� RQWRORJtDV FRQ FRQRFLPLHQWR GHO GRPL�
QLR H[WUDtGDV GH XQD ELEOLRWHFD GH RQWRORJtDV� +HPRV GHVFULWR OD DUTXLWHFWXUD GH &2/,%5, \
ODV IDVHV GH GLVHxR GH XQD DSOLFDFLyQ &%5� TXH KHPRV HMHPSOLILFDGR FRQ GRV DSOLFDFLRQHV�
8QD SULPHUD DSOLFDFLyQ VHQFLOOD SDUD JHVWLRQDU OD FRPSUD�YHQWD GH FRFKHV� HQ OD TXH KHPRV
YLVWR DOJXQRV DVSHFWRV LQWHUHVDQWHV GH QXHVWUR VLVWHPD� FRPR OD UHXWLOL]DFLyQ GH RQWRORJtDV
GHO GRPLQLR GH XQD ELEOLRWHFD GH RQWRORJtDV \ SDUWH GH OD LQWHUID] GH &2/,%5,� TXH HQ HO
UHVWR GHO FDStWXOR VH KD REYLDGR� (Q OD VHJXQGD SDUWH GHO FDStWXOR KHPRV GLVHxDGR XQD DSOL�
FDFLyQ GH JHQHUDFLyQ GH SRHVtDV HQ FDVWHOODQR >'tD] HW DO� ��@� (VWD DSOLFDFLyQ KD VHUYLGR IXQ�
GDPHQWDOPHQWH SDUD LOXVWUDU OD UHVROXFLyQ GH ODV WDUHDV GH DGDSWDFLyQ \ UHYLVLyQ� TXH HQ ORV
HMHPSORV DQWHULRUHV� SRU VHU PiV VLPSOHV� QR KDEtDQ VLGR REMHWR GH DWHQFLyQ�

(O PRGHOR WHUPLQROyJLFR GHO GRPLQLR RIUHFH XQD YHQWDMD HQ HVWD DSOLFDFLyQ� TXH SHUPLWH
XWLOL]DU XQD DSUR[LPDFLyQ GLVWLQWD GH OD TXH XVDQ HQ OD SUiFWLFD OD PD\RUtD GH ORV VLVWHPDV
&%5 SDUD DIURQWDU OD HYDOXDFLyQ GH OD FRUUHFFLyQ GH XQD VROXFLyQ� (Q FRQFUHWR ORV VLVWHPDV
&%5 XWLOL]DQ XQD GHVFULSFLyQ LPSOtFLWD GH OD WDUHD TXH UHVXHOYHQ TXH HVWi LQFUXVWDGD HQ HO
PRWRU &%5� HQ YH] GH XQD GHVFULSFLyQ H[SOtFLWD EDVDGD HQ HO PRGHOR GHO GRPLQLR FRPR
SURSRQHPRV HQ QXHVWUD DSUR[LPDFLyQ�

(Q QXHVWUD DSUR[LPDFLyQ DO &%5 HO FRQRFLPLHQWR GH OD ELEOLRWHFD GH FDVRV VH FRPSOH�
PHQWD FRQ RWUDV IXHQWHV GH FRQRFLPLHQWR� SULQFLSDOPHQWH FRQ FRQRFLPLHQWR VREUH OD WHUPL�
QRORJtD GHO GRPLQLR� $XQTXH HO FRVWH GH DGTXLVLFLyQ GH HVWH FRQRFLPLHQWR SXHGH VHU XQD
WUDED LQLFLDO� OD UHXWLOL]DFLyQ GH RQWRORJtDV SXHGH DOLYLDUOR� (Q QXHVWUD DUTXLWHFWXUD VH DVXPH
XQ FRVWH GH DGTXLVLFLyQ LQLFLDO D FDPELR GH GLVSRQHU GH PpWRGRV &%5 PiV LQWHOLJHQWHV TXH
DSURYHFKDQ HVWH FRQRFLPLHQWR \ REWLHQHQ PHMRUHV UHVXOWDGRV TXH FRQ XQ UD]RQDPLHQWR ED�
VDGR ~QLFDPHQWH HQ ORV FDVRV�
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Capítulo 7 
CONCLUSIONES Y TRABAJO FUTURO 

(Q HVWD PHPRULD GH WHVLV KHPRV GHVFULWR XQD DSUR[LPDFLyQ DO GHVDUUROOR GH VLVWHPDV .,�
&%5 TXH LQWHJUD HO XVR GH RQWRORJtDV� PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V� FRQFUHWD�
PHQWH ORV GHO VLVWHPD /220� \ PpWRGRV JHQpULFRV GH UHVROXFLyQ GH SUREOHPDV� (Q SDUWLFXODU
KHPRV GHVFULWR &%52QWR� QXHVWUD RQWRORJtD FRQ FRQRFLPLHQWR GH &%5� TXH HV HO Q~FOHR GHO
VLVWHPD &2/,%5,� XQ HQWRUQR GH GHVDUUROOR GH DSOLFDFLRQHV &%5�

(O SULPHU DSDUWDGR GH HVWH FDStWXOR VLQWHWL]D ODV LGHDV SULQFLSDOHV \ FRQFOXVLRQHV GH HVWD
WHVLV� /RV $SDUWDGRV � \ � UHVXPHQ� UHVSHFWLYDPHQWH� ORV SXQWRV TXH FRQVLGHUDPRV FRPR
SULQFLSDOHV DSRUWDFLRQHV GH QXHVWUD SURSXHVWD DVt FRPR ORV LQFRQYHQLHQWHV GH OD PLVPD� DO�
JXQRV GH ORV FXDOHV LQWHQWDUHPRV VROYHQWDU FRQ QXHVWUDV OtQHDV GH WUDEDMR IXWXUR�

1. Conclusiones 
6RQ YDULDV ODV FRQFOXVLRQHV TXH KHPRV H[WUDtGR GXUDQWH OD UHDOL]DFLyQ GH HVWH WUDEDMR GH WHVLV�
8Q SULPHU DVSHFWR FRPSDUWLGR FRQ RWURV WUDEDMRV VH UHILHUH DO KHFKR GH TXH ORV VLVWHPDV
&%5 SXHGHQ UHDOL]DU PHMRUHV UD]RQDPLHQWRV VL FRPSOHWDQ HO FRQRFLPLHQWR GH ORV FDVRV FRQ
XQ GHSyVLWR GH FRQRFLPLHQWR JHQHUDO DFHUFD GHO GRPLQLR� $GHPiV� VHJ~Q VH UHIOHMD HQ HO PR�
GHOR GH GLVHxR GH DSOLFDFLRQHV FRQ &2/,%5, \ HQ ORV HMHPSORV LQFOXLGRV HQ HVWD WHVLV� ODV
RQWRORJtDV VRQ FRPSRQHQWHV UHXWLOL]DEOHV LGyQHRV SDUD HO GHVDUUROOR GH VLVWHPDV &%5� \D TXH
RIUHFHQ FRQRFLPLHQWR SUHYLDPHQWH DGTXLULGR� FRQFHSWXDOL]DGR \ IRUPDOL]DGR� OR TXH UHGXFH
FRQVLGHUDEOHPHQWH HO FRVWH GH DGTXLVLFLyQ GH FRQRFLPLHQWR \ SURSRUFLRQD EHQHILFLRV HQ
FXDQWR D VX ILDELOLGDG \ FRQVLVWHQFLD�

3RU RWUR ODGR� HO XVR GH XQD ELEOLRWHFD GH PpWRGRV &%5 TXH UD]RQHQ \ VDTXHQ SDUWLGR GHO
FRQRFLPLHQWR WHUPLQROyJLFR SUHVHQWH HQ ODV RQWRORJtDV� MXQWR FRQ HO XVR GH WHUPLQRORJtD
&%5 HVWiQGDU TXH IDFLOLWH OD LQWHJUDFLyQ GHO FRQRFLPLHQWR GHO GRPLQLR FRQ HO FRQRFLPLHQWR
UHTXHULGR SRU ORV PpWRGRV� IDFLOLWD HO SURFHVR GH GLVHxR GH DSOLFDFLRQHV &%5 FRPSOHMDV�

(O REMHWLYR IXQGDPHQWDO FRQ HO TXH FRPHQ]y HO WUDEDMR OOHYDGR D FDER HQ HVWD WHVLV IXH OD
GHVFULSFLyQ GH XQ PDUFR JHQHUDO FRQ EXHQDV SURSLHGDGHV TXH XWLOLFH OD OyJLFD GHVFULSWLYD SDUD
GHILQLU ORV DOJRULWPRV LQYROXFUDGRV HQ HO UD]RQDPLHQWR EDVDGR HQ FDVRV� /D FRQFHSWXDOL]D�
FLyQ \ IRUPDOL]DFLyQ GH &%52QWR VDWLVIDFH HVWH REMHWLYR�
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/D QHFHVLGDG GH XQD WHUPLQRORJtD XQLILFDGRUD VREUH &%5 QRV OOHYy D GHILQLU &%52QWR�
XQD RQWRORJtD TXH FDSWXUD WpUPLQRV VHPiQWLFDPHQWH LPSRUWDQWHV SDUD ORV PpWRGRV &%5 \
SURSRUFLRQD YRFDEXODULR WtSLFDPHQWH LQYROXFUDGR HQ ORV VLVWHPDV GH &%5� WDQWR SULPLWLYDV
GH UHSUHVHQWDFLyQ FRPR FRQRFLPLHQWR GH ODV WDUHDV \ PpWRGRV &%5� /D WHUPLQRORJtD GH
&%52QWR HV UHODWLYD D &%5 HQ JHQHUDO� HV LQGHSHQGLHQWH GHO GRPLQLR GH DSOLFDFLyQ� \ VH XVD
FRPR XQ SXHQWH HQWUH HO FRQRFLPLHQWR GHO GRPLQLR \ ORV PpWRGRV &%5 JHQpULFRV�

(Q OD SUDFWLFD OD PD\RUtD GH ORV VLVWHPDV &%5 XWLOL]DQ FRQRFLPLHQWR DGLFLRQDO VREUH HO
GRPLQLR TXH HVWi IXHUWHPHQWH OLJDGR DO PRWRU &%5� 'HVGH XQD SRVWXUD PHWRGROyJLFD� HV
PHMRU FRQVLGHUDUORV VHSDUDGDPHQWH \ GH GLVWLQWRV RUtJHQHV� (O PRGHOR GH GLVHxR GH DSOLFD�
FLRQHV FRQ &2/,%5, VH EDVD HQ OD GLVJUHJDFLyQ HQWUH ORV FRPSRQHQWHV GH XQ VLVWHPD &%5
TXH SXHGHQ SURYHQLU GH GLVWLQWDV IXHQWHV� ORV FDVRV� HO FRQRFLPLHQWR GHO GRPLQLR \ ORV 360V
TXH ORV XWLOL]DQ� (Q FRQFUHWR� ORV 360V \ OD WHUPLQRORJtD &%5 TXH VH XVD FRPR HOHPHQWR
LQWHJUDGRU SURYLHQHQ GH &%52QWR \ HO FRQRFLPLHQWR GHO GRPLQLR SURYLHQH GH OD UHXWLOL]D�
FLyQ GH RQWRORJtDV GH XQD ELEOLRWHFD R GH OD FRQFHSWXDOL]DFLyQ \ IRUPDOL]DFLyQ GH XQD EDVH GH
FRQRFLPLHQWR HVSHFtILFD SDUD OD DSOLFDFLyQ�

/D UHXWLOL]DFLyQ GH ORV 360V \ GHO FRQRFLPLHQWR JHQHUDO GHO GRPLQLR SXHGH SHUPLWLU TXH
HO HVIXHU]R GH GHVDUUROOR GH XQ QXHYR VLVWHPD &%5 VH FHQWUH HQ DGTXLULU HO FRQRFLPLHQWR
HVSHFLDOL]DGR GHO VLVWHPD \ HQ LQFRUSRUDU PHFDQLVPRV HVSHFtILFRV GH OD WDUHD D UHVROYHU�

/D HOHFFLyQ GH XQ OHQJXDMH FRPR /220� EDVDGR HQ OD OyJLFD GHVFULSWLYD� SDUD IRUPDOL]DU
&%52QWR VH GHEH D ODV EXHQDV SURSLHGDGHV GH HVWD WHFQRORJtD \ VX DGHFXDFLyQ SDUD HO &%5
TXH FRQVWDWDQ ORV QXPHURVRV WUDEDMRV HQ HO iUHD >.DPS��@>1DSROL HW DO� ��@ >1DSR�
OL	/LHEHU��@>1DSROL HW DO� ��@>/LHEHU	1DSROL��@>6DORWWL	9HQWRV��@>'tD]	*RQ]iOH]��D@ >'t�
D]	*RQ]iOH]��F@ >*yPH]�$OEDUUiQ��@� /DV '/V VH FDUDFWHUL]DQ SRU VX H[SUHVLYLGDG \ VX
VHPiQWLFD FODUDPHQWH GHILQLGD� XQLILFDQ \ GDQ IXQGDPHQWR OyJLFR D ORV WUDGLFLRQDOHV VLVWHPDV
GH PDUFRV� UHGHV VHPiQWLFDV \ UHSUHVHQWDFLRQHV RULHQWDGDV D REMHWRV�

(Q &2/,%5, ODV RQWRORJtDV D\XGDQ D FUHDU HVWUXFWXUDV GH FRQRFLPLHQWR FRPSOHMDV TXH
GDQ VRSRUWH D ORV SURFHVRV GH UD]RQDPLHQWR FRQ FDVRV� (O FRQRFLPLHQWR VREUH HO GRPLQLR
VXSRQH FRQRFLPLHQWR FRQWH[WXDO VHPiQWLFR SDUD ORV FDVRV \ SHUPLWH LQWHUSUHWDUORV� FRP�
SUHQGHUORV \ PHGLU OD VLPLOLWXG HQWUH HOORV� R LQWHUSUHWDU ODV GLIHUHQFLDV HQWUH ODV GHVFULSFLRQHV
\ XVDUODV GXUDQWH OD DGDSWDFLyQ R UHYLVLyQ GH ORV FDVRV� 6LQ HPEDUJR� HO FRQRFLPLHQWR SUHVHQ�
WH HQ XQD RQWRORJtD GHO GRPLQLR HV JHQpULFR� UHXWLOL]DEOH \ QR VH KD FRQFHELGR HVSHFtILFDPHQ�
WH SDUD VX XVR HQ &%5� 3DUD TXH ORV PpWRGRV JHQpULFRV GH OD ELEOLRWHFD GH &%52QWR SXHGDQ
DSURYHFKDU HO FRQRFLPLHQWR GHO GRPLQLR DGTXLULGR SRU UHXWLOL]DFLyQ GH RQWRORJtDV HV QHFHVD�
ULR DOJ~Q WLSR GH LQWHJUDFLyQ WHUPLQROyJLFD� (Q &2/,%5, HVWH PHFDQLVPR VH EDVD HQ FODVLIL�
FDU ORV WpUPLQRV GHO GRPLQLR FRQ UHVSHFWR D ORV WpUPLQRV GH &%52QWR� SHUPLWLHQGR TXH ORV
PpWRGRV &%5 VHDQ LQGHSHQGLHQWHV GHO GRPLQLR KDFLHQGR UHIHUHQFLD ~QLFDPHQWH D ORV WpUPL�
QRV GH &%52QWR� TXH HVWDUiQ UHVSHFWLYDPHQWH HQOD]DGRV D OD WHUPLQRORJtD GHO GRPLQLR PH�
GLDQWH FODVLILFDFLyQ GH WpUPLQRV� 'H HVWD IRUPD� OD WHRUtD HVSHFtILFD GHO GRPLQLR HV LQWHUFDP�
ELDEOH \ HO PLVPR FRQRFLPLHQWR SXHGH MXJDU GLVWLQWRV SDSHOHV HQ GLVWLQWRV FRQWH[WRV GH UHVR�
OXFLyQ GH SUREOHPDV XVDQGR XQD LQWHJUDFLyQ WHUPLQROyJLFD GLVWLQWD�

3DUD FRQFOXLU HVWH DSDUWDGR� UHVXPLPRV ODV FRQFOXVLRQHV TXH KHPRV H[WUDtGR GH OD DGTXL�
VLFLyQ GH FRQRFLPLHQWR EDVDGR HQ OD UHXWLOL]DFLyQ GH RQWRORJtDV \ GHO XVR GH XQ VLVWHPD GH
'/V SDUD UHSUHVHQWDU HO FRQRFLPLHQWR GH ORV VLVWHPDV .,�&%5�
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1.1 Adquisición de conocimiento basado en la 
reutilización de ontologías para sistemas KI-CBR 

(Q QXHVWUR JUXSR GH LQYHVWLJDFLyQ VH KDQ GHVDUUROODGR DOJXQRV VLVWHPDV &%5 >*RQ]iOH]�
&DOHUR��@>*yPH]�$OEDUUiQ��@ HQ ORV TXH VH KDQ IRUPDOL]DGR EDVHV GH FRQRFLPLHQWR DG KRF
FRQ HO FRQVLJXLHQWH FRVWH GH DGTXLVLFLyQ DVRFLDGR� &RQ HO HVStULWX GH SURPRYHU OD UHXWLOL]D�
FLyQ GH FRQRFLPLHQWR HQ HVWD WHVLV VH SURSRQH EDVDU OD DGTXLVLFLyQ GH FRQRFLPLHQWR SDUD XQ
VLVWHPD &%5 HQ OD UHXWLOL]DFLyQ GH RQWRORJtDV GH XQD ELEOLRWHFD�

'H DFXHUGR FRQ QXHVWUD H[SHULHQFLD HQ HO XVR GH &2/,%5, \ VHJ~Q FLHUWRV HVWXGLRV VREUH
OD JDQDQFLD GH SURGXFWLYLGDG DO UHXWLOL]DU FRQRFLPLHQWR SUHYLR HQ IRUPD GH RQWRORJtDV >&R�
KHQ HW DO� ��@� SRGHPRV FRQFOXLU ORV VLJXLHQWHV SXQWRV�

• (O FRQRFLPLHQWR H[LVWHQWH HQ ODV RQWRORJtDV GHO GRPLQLR HV DGHFXDGR SDUD VX XVR HQ
ORV VLVWHPDV .,�&%5�

• 6XSRQLHQGR TXH H[LVWHQ RQWRORJtDV GHO GRPLQLR TXH VH SXHGHQ UHXWLOL]DU� HO FRVWH WR�
WDO GH DGTXLVLFLyQ HV PXFKR PHQRU TXH HO FRVWH GH GHVDUUROODU XQ PRGHOR WHUPLQROy�
JLFR GHO GRPLQLR� (VWD DILUPDFLyQ VH PDQWLHQH LQFOXVR FRQWHPSODQGR HO LQFUHPHQWR
GHO FRVWH WRWDO GHULYDGR GHO FRVWH GH LQWHJUDFLyQ GH FRQRFLPLHQWR �TXH SXHGH UHVXOWDU
GLItFLO SDUD HO GLVHxDGRU� HQ HO FDVR GH TXH ODV FDUDFWHUtVWLFDV GH OD DSOLFDFLyQ UHTXLULH�
UDQ OD UHXWLOL]DFLyQ GH YDULDV RQWRORJtDV�

• /D DGHFXDFLyQ GH QXHVWUD SURSXHVWD GH UHXWLOL]DFLyQ GH FRQRFLPLHQWR GHO GRPLQLR
GHSHQGH GLUHFWDPHQWH GH OD H[LVWHQFLD GH XQD ELEOLRWHFD TXH SURSRUFLRQH XQD R YD�
ULDV RQWRORJtDV VREUH HO GRPLQLR GH DSOLFDFLyQ�

• $XQTXH QXHVWUR PRGHOR VH SXHGH JHQHUDOL]DU D RWURV VLVWHPDV GH '/V� OD LPSOHPHQ�
WDFLyQ DFWXDO GH &2/,%5, HQ /220 UHTXLHUH OD GLVSRQLELOLGDG GH XQD ELEOLRWHFD GH
RQWRORJtDV IRUPDOL]DGDV HQ GLFKR OHQJXDMH R HO XVR GH WUDGXFWRUHV DGHFXDGRV�

• $SDUWH GH OD UHGXFFLyQ HQ HO FRVWH GH DGTXLVLFLyQ GH FRQRFLPLHQWR� OD UHXWLOL]DFLyQ GH
RQWRORJtDV SUHVHQWD QXPHURVDV YHQWDMDV DxDGLGDV SDUD VX XVR HQ XQ VLVWHPD &%5� GH�
ULYDGDV GHO KHFKR GH GLVSRQHU GH XQD WHUPLQRORJtD HVWiQGDU \ SUREDGD� TXH UHSUHVHQ�
WD HO FRQRFLPLHQWR FRQVHQVXDGR GH XQD FRPXQLGDG�

• &XDQGR H[LVWHQ FDVRV FRGLILFDGRV SUHYLDPHQWH DO GHVDUUROOR GH OD DSOLFDFLyQ� HO XVR
GH RQWRORJtDV GHO GRPLQLR SXHGH VXSRQHU XQ HVIXHU]R GH LQWHJUDFLyQ DGLFLRQDO HQWUH
OD WHUPLQRORJtD GH OD RQWRORJtD \ OD WHUPLQRORJtD XWLOL]DGD HQ ORV FDVRV� 6LQ HPEDUJR�
FXDQGR QR H[LVWHQ FDVRV SUHYLRV� OD RQWRORJtD SURSRUFLRQD WHUPLQRORJtD HVWiQGDU TXH
SXHGH JXLDU OD GHILQLFLyQ GH FDVRV PiV FRPSOHWRV H LQWHUFDPELDEOHV�

1.2 Uso de las DLs en sistemas KI-CBR 
/DV '/V SUHVHQWDQ XQD VHULH GH YHQWDMDV FRPR IRUPDOLVPR GH UHSUHVHQWDFLyQ GHO FRQRFL�
PLHQWR RQWROyJLFR HQ JHQHUDO TXH KHPRV VHxDODGR HQ HO &DStWXOR �� 5HVXPLPRV D FRQWLQXD�
FLyQ ODV YHQWDMDV GH XWLOL]DU VLVWHPDV GH '/V SDUD UHSUHVHQWDU HO FRQRFLPLHQWR GH WLSR WHUPL�
QROyJLFR TXH VH LQFOX\H HQ ORV VLVWHPDV .,�&%5�

• /D FODVLILFDFLyQ DXWRPiWLFD GH FRQFHSWRV \ HO UHFRQRFLPLHQWR GH LQVWDQFLDV UHGXFHQ
HO HVIXHU]R TXH FRQOOHYD OD RUJDQL]DFLyQ GH OD LQIRUPDFLyQ H[LVWHQWH \ IDFLOLWDQ OD LQ�
FRUSRUDFLyQ SRVWHULRU GH RWUD LQIRUPDFLyQ DGLFLRQDO TXH TXHGD LQWHJUDGD FRQ HO FR�
QRFLPLHQWR SUHYLR�
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• (VWRV PHFDQLVPRV GH UD]RQDPLHQWR D\XGDQ HQ HO GLVHxR GH RQWRORJtDV� \ GH EDVHV GH
FRQRFLPLHQWR HQ JHQHUDO� 3RU HMHPSOR� FKHTXHDQ OD FRQVLVWHQFLD HQ RQWRORJtDV GLVH�
xDGDV SRU YDULRV DXWRUHV� /RV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V WDPELpQ
D\XGDQ HQ HO XVR GH RQWRORJtDV� (Q SDUWLFXODU D\XGDQ D GHWHUPLQDU OD FRQVLVWHQFLD GH
XQ FRQMXQWR GH KHFKRV UHVSHFWR D OD RQWRORJtD� D\XGDQ D GHWHUPLQDU ODV LQVWDQFLDV GH
ODV FODVHV GH OD RQWRORJtD \ D\XGDQ HQ ORV SURFHVRV GH DFFHVR DO FRQRFLPLHQWR� GRQGH
VH SXHGH FRQVWUXLU XQ FRQFHSWR �R LQGLYLGXR� TXH UHSUHVHQWH XQD FRQVXOWD \ FODVLIL�
FDUOR HQ OD WD[RQRPtD�

• (O PHFDQLVPR GH GHWHFFLyQ GH LQFRKHUHQFLDV D\XGD HQ HO SURFHVR GH DGTXLVLFLyQ GHO
FRQRFLPLHQWR LQLFLDO \ HQ SRVWHULRUHV LQFRUSRUDFLRQHV� SHUPLWLHQGR YHULILFDU OD FRQ�
VLVWHQFLD GH OD UHSUHVHQWDFLyQ� OR TXH IDFLOLWD WDPELpQ OD LQWHJUDFLyQ GH QXHYR FRQR�
FLPLHQWR�

• /D VLQWD[LV GH ODV '/V HV PX\ FHUFDQD DO OHQJXDMH QDWXUDO� (VWH KHFKR MXQWR FRQ OD
GHILQLFLyQ SUHFLVD −PHGLDQWH XQ OHQJXDMH IRUPDO− GH ORV WpUPLQRV XVDGRV HQ OD UH�
SUHVHQWDFLyQ −FRQFHSWRV \ UHODFLRQHV− \ VX RUJDQL]DFLyQ HQ XQD MHUDUTXtD GH DEV�
WUDFFLyQ� D\XGDQ DO XVXDULR HQ OD FRPSUHQVLyQ GH OD LQIRUPDFLyQ� 'H HVWH PRGR� XQ
XVXDULR TXH QR HVWp IDPLOLDUL]DGR FRQ HO GRPLQLR SXHGH REWHQHU XQD YLVLyQ FRP�
SUHQVLYD GH VXV HOHPHQWRV \ GH VXV LQWHUUHODFLRQHV� WDO \ FRPR KDQ VLGR LGHQWLILFDGRV
SRU HO H[SHUWR TXH KD FRQVWUXLGR HO VLVWHPD�

• 3HUPLWH HO UHILQDPLHQWR R HYROXFLyQ GH ODV GHVFULSFLRQHV� (Q FRQWUDVWH FRQ ORV DOPD�
FHQHV GH GDWRV HVWiQGDU� XQD EDVH GH FRQRFLPLHQWR HQ '/V SHUPLWH TXH HO XVXDULR
PDQWHQJD XQD YLVLyQ SDUFLDO GHO XQLYHUVR HQ OD TXH VH DGTXLHUH LQIRUPDFLyQ GH IRUPD
LQFUHPHQWDO�

• /D VXSHULRU H[SUHVLYLGDG GH ODV '/V �SRU HMHPSOR� UHVWULFFLRQHV HQWUH UHODFLRQHV� GH�
ILQLFLyQ GH UHODFLRQHV LQYHUVDV� SHUPLWH SODVPDU DVSHFWRV LPSRUWDQWHV GH OD VHPiQWL�
FD GH OD LQIRUPDFLyQ TXH QR HV SRVLEOH UHIOHMDU XVDQGR ORV OHQJXDMHV GH HVSHFLILFDFLyQ
GH EDVHV GH GDWRV�

$GHPiV GH ODV YHQWDMDV FRPR IRUPDOLVPR SDUD UHSUHVHQWDU FRQRFLPLHQWR WHUPLQROyJLFR
GHO GRPLQLR� ODV '/V WDPELpQ SUHVHQWDQ YHQWDMDV GHULYDGDV GH VX XVR SDUD OD UHSUHVHQWDFLyQ
GH FDVRV� GH tQGLFHV \ FRPR VRSRUWH SDUD ORV PpWRGRV &%5� eVWDV VH SODVPDQ HQ TXH�

• 6X FDSDFLGDG SDUD FRQVWUXLU GHVFULSFLRQHV HVWUXFWXUDGDV GH ORV FDVRV SURSRUFLRQD
XQD IRUPD H[SUHVLYD GH UHSUHVHQWDUORV�

• $SOLFDGDV D OD UHSUHVHQWDFLyQ GH ORV tQGLFHV� SHUPLWHQ GHILQLU HVWRV FRQ XQD VHPiQWL�
FD IRUPDO TXH SRVLELOLWD VX RUJDQL]DFLyQ HQ XQD MHUDUTXtD GH DEVWUDFFLyQ TXH VH FRQV�
WUX\H D SDUWLU GH VXV GHILQLFLRQHV \ TXH IDFLOLWD OD FRPSUHQVLyQ GH ORV DWULEXWRV XWLOL�
]DGRV HQ OD LQGH[DFLyQ GH ORV FDVRV�

• /RV PHFDQLVPRV GH FODVLILFDFLyQ GH FRQFHSWRV \ GH UHFRQRFLPLHQWR GH LQVWDQFLDV GH
ODV '/V� MXQWR FRQ OD FDSDFLGDG GH GHWHFWDU LQFRKHUHQFLDV� IDFLOLWDQ OD FRQVWUXFFLyQ \
H[WHQVLyQ DXWRPiWLFDV GHO HVTXHPD GH LQGH[DFLyQ�

• /RV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V WDPELpQ VLUYHQ FRPR VRSRUWH D ORV GLV�
WLQWRV SURFHVRV &%5� (Q SDUWLFXODU HO SURFHVR GH UHFXSHUDFLyQ SXHGH EDVDUVH HQ XQR
GH HVWRV PHFDQLVPRV�

– (O LQWpUSUHWH GH FRQVXOWDV� 3HUPLWH SODQWHDU XQD FRQVXOWD −HQ XQ OHQJXDMH EDVDGR
HQ OD OyJLFD GH SUHGLFDGRV− SDUD UHFXSHUDU LQIRUPDFLyQ GH OD EDVH GH FRQRFLPLHQ�
WR�
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– (O FODVLILFDGRU GH FRQFHSWRV� 3HUPLWH FRQVWUXLU XQD GHVFULSFLyQ GH XQ FRQFHSWR� D
SDUWLU GH ODV UHVWULFFLRQHV HVWDEOHFLGDV HQ OD FRQVXOWD� (VWD GHVFULSFLyQ VH FODVLILFD
HQ OD WD[RQRPtD GH FRQFHSWRV SDUD REWHQHU ORV LQGLYLGXRV TXH VRQ LQVWDQFLDV VX�
\DV�

– (O UHFRQRFHGRU GH LQVWDQFLDV� 3HUPLWH FRQVWUXLU XQ LQGLYLGXR JHQpULFR VREUH HO TXH
VH UHDOL]DQ DVHUWRV FRUUHVSRQGLHQWHV D ODV UHVWULFFLRQHV HVSHFLILFDGDV HQ OD FRQVXOWD�
*UDFLDV DO UD]RQDPLHQWR KDFLD DGHODQWH� VH SXHGHQ LQIHULU KHFKRV DGLFLRQDOHV TXH
HQULTXHFHQ OD FRQVXOWD RULJLQDO �FRPSOHFLyQ GH LQVWDQFLDV�� 6HJXLGDPHQWH VH UHFR�
QRFH HO LQGLYLGXR \ VH UHFXSHUDQ ORV UHVWDQWHV LQGLYLGXRV TXH VRQ LQVWDQFLDV GHO
FRQFHSWR PiV HVSHFtILFR GHO TXH HO LQGLYLGXR FRQVXOWD HV LQVWDQFLD�

• /D SRVLELOLGDG GH UHDOL]DU FRQVXOWDV LQFRPSOHWDV� \ GH OOHYDU D FDER XQD UHFXSHUDFLyQ
DSUR[LPDGD� HV XQD YHQWDMD \ XQD FDUDFWHUtVWLFD FRP~Q GH WRGR VLVWHPD GH &%5�

2. Aportaciones 
/D DSRUWDFLyQ JOREDO GH HVWD WHVLV HV OD SURSXHVWD GH XQD RQWRORJtD FRQ FRQRFLPLHQWR VREUH
&%5 TXH HV HO Q~FOHR GH OD DUTXLWHFWXUD GHO VLVWHPD &2/,%5,� XQ HQWRUQR GH GHVDUUROOR GH
DSOLFDFLRQHV &%5 LQWHQVLYDV HQ FRQRFLPLHQWR� /DV DSRUWDFLRQHV HVSHFtILFDV GH QXHVWUR WUDED�
MR VRQ�

• &RQFHSWXDOL]DFLyQ \ IRUPDOL]DFLyQ GH &%52QWR� XQD RQWRORJtD FRQ FRQRFLPLHQWR
VREUH &%5 UHXWLOL]DEOH SDUD GLVWLQWRV GRPLQLRV \ DSOLFDFLRQHV� TXH LQFOX\H WHUPLQR�
ORJtD JHQHUDO� UHSUHVHQWDFLyQ H[SOtFLWD GH WDUHDV &%5 \ XQD ELEOLRWHFD GH 360V UHXWL�
OL]DEOHV SDUD UHVROYHUODV TXH�

– ,QFOX\H PpWRGRV UHSUHVHQWDWLYRV GH ORV VLVWHPDV &%5 LQWHQVLYRV HQ FRQRFLPLHQWR�

– 6DFD SDUWLGR GHO FRQRFLPLHQWR WHUPLQROyJLFR GHO GRPLQLR H[SOtFLWDPHQWH UHSUHVHQ�
WDGR \ KDFH LQIHUHQFLDV VREUH pO EDViQGRVH HQ ORV PHFDQLVPRV GH UD]RQDPLHQWR GH
ODV '/V�

– (V OLPLWDGD SHUR IiFLOPHQWH H[WHQVLEOH \D TXH SHUPLWH DxDGLU QXHYRV PpWRGRV VLQ
LQIOXLU D ODV DSOLFDFLRQHV SUHYLDPHQWH GLVHxDGDV�

• 'HILQLFLyQ GH XQD PHWRGRORJtD GH GLVHxR GH DSOLFDFLRQHV &%5 LQWHQVLYDV HQ FRQR�
FLPLHQWR EDVDGD HQ GHVYLQFXODU ORV FDVRV \ HO FRQRFLPLHQWR GHO GRPLQLR GH ODV WDUHDV
\ ORV PpWRGRV &%5� VX FRQFUHFLyQ HQ HO VLVWHPD &2/,%5, \ OD SUXHED GH VX YLDELOL�
GDG FRQ HO GHVDUUROOR GH YDULDV DSOLFDFLRQHV�

3DUD OOHYDU D FDER HVWH WUDEDMR KHPRV�

• ,GHQWLILFDGR WHUPLQRORJtD HVWiQGDU VREUH &%5� LQKHUHQWH D FXDOTXLHU VLVWHPD &%5
SHUR LQGHSHQGLHQWH GH FXDOTXLHU GRPLQLR \ DSOLFDFLyQ� \ KHPRV IRUPDOL]DGR GLFKD
WHUPLQRORJtD HQ XQ VLVWHPD GH OyJLFD GHVFULSWLYD�

• ,GHQWLILFDGR ODV WDUHDV TXH VH UHVXHOYHQ HQ ORV VLVWHPDV &%5 \ ODV KHPRV UHSUHVHQWD�
GR GH IRUPD H[SOtFLWD FRPR SDUWH GH OD RQWRORJtD &%5�

• (VWXGLDGR WUDEDMRV TXH SURSRQHQ H[WHQGHU ORV SURFHVRV GH UD]RQDPLHQWR FRQ FDVRV
FRQ UD]RQDPLHQWRV EDVDGRV HQ FRQRFLPLHQWR DGLFLRQDO� LQFOX\HQGR ORV TXH KDQ DSOL�
FDGR PHFDQLVPRV GH ODV '/V SDUD VLVWHPDV &%5� \ KHPRV FRPSUREDGR VX DGHFXD�
FLyQ�
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• 3XHVWR GH PDQLILHVWR OD XWLOLGDG GH ORV PHFDQLVPRV GH LQIHUHQFLD GH ODV '/V SDUD
FRQVWUXLU VLVWHPDV &%5 HQ JHQHUDO \ VLVWHPDV .,�&%5 HQ SDUWLFXODU�

• $SOLFDGR ODV OHFFLRQHV DSUHQGLGDV SDUD GHILQLU \ IRUPDOL]DU XQD ELEOLRWHFD GH PpWR�
GRV TXH UHVXHOYHQ ODV WDUHDV &%5 LGHQWLILFDGDV� XVDQGR WHUPLQRORJtD HVWiQGDU VREUH
&%5 TXH SHUPLWDQ VX UHXWLOL]DFLyQ HQ GLVWLQWRV FRQWH[WRV�

• ,GHQWLILFDGR ODV FRQGLFLRQHV QHFHVDULDV SDUD TXH ORV PpWRGRV VHDQ DSOLFDEOHV \ ODV
KHPRV UHSUHVHQWDGR HQ IRUPD GH UHTXLVLWRV GH DSOLFDELOLGDG GH ORV GLVWLQWRV PpWR�
GRV�

• ,GHQWLILFDGR GLVWLQWDV IRUPDV GH FRQILJXUDFLyQ GH ORV PpWRGRV TXH SHUPLWDQ
UHXWLOL]DUORV GH XQD IRUPD IOH[LEOH \ DMXVWDU VX FRPSRUWDPLHQWR D ODV FDUDFWHUtVWLFDV
GH OD DSOLFDFLyQ \ GRPLQLR FRQFUHWRV�

• 3URSXHVWR XQD DUTXLWHFWXUD HQ YDULDV FDSDV� TXH GLVJUHJD HO FRQRFLPLHQWR SUHVHQWH
HQ ORV VLVWHPDV &%5� SULQFLSDOPHQWH ORV FDVRV� HO FRQRFLPLHQWR WHUPLQROyJLFR GHO
GRPLQLR� ODV WDUHDV TXH VH UHVXHOYHQ \ ORV PpWRGRV TXH OR KDFHQ�

• 3URPRYLGR OD UHXWLOL]DFLyQ GH FDGD XQR GH ORV FRPSRQHQWHV DQWHULRUHV TXH SXHGHQ
SURYHQLU GH GLVWLQWDV IXHQWHV� 3DUD HOOR KHPRV HVWXGLDGR VL HO FRQRFLPLHQWR SUHVHQWH
HQ ODV ELEOLRWHFDV GH RQWRORJtDV GHO GRPLQLR HV DGHFXDGR SDUD VX XVR HQ ORV SURFHVRV
LQYROXFUDGRV HQ HO &%5�

• &RQFOXLGR TXH HO FRQRFLPLHQWR WHUPLQROyJLFR GHILQLGR HQ ODV RQWRORJtDV HV DGHFXD�
GR SDUD VX XVR HQ &%5 VL VH OOHYD D FDER XQ SURFHVR GH LQWHJUDFLyQ GH FRQRFLPLHQWR
TXH SHUPLWD PDUFDU ORV WpUPLQRV GHO GRPLQLR FRQ OD WHUPLQRORJtD &%5 GH IRUPD TXH
SXHGH VHU XVDGD SRU ORV PpWRGRV GH OD ELEOLRWHFD GH &%52QWR�

• 3URSXHVWR XQ SURFHVR GH LQWHJUDFLyQ EDVDGR HQ OD FODVLILFDFLyQ GH ODV '/V TXH DSUR�
YHFKD VXV PHFDQLVPRV GH KHUHQFLD \ SURSDJDFLyQ GH UHVWULFFLRQHV�

• $SOLFDGR ODV LGHDV DQWHULRUHV SDUD LPSOHPHQWDU &2/,%5,� XQ HQWRUQR GH GHVDUUROOR
GH DSOLFDFLRQHV .,�&%5� EDVDGR HQ &%52QWR� TXH RFXSD HO Q~FOHR EiVLFR GH OD DU�
TXLWHFWXUD GHO VLVWHPD� /R TXH &2/,%5, DSRUWD UHVSHFWR D RWUDV KHUUDPLHQWDV HV HO
XVR LQWHQVLYR GH FRQRFLPLHQWR GHO GRPLQLR \ OD GLVSRVLFLyQ GH XQD ELEOLRWHFD GH Pp�
WRGRV TXH SHUPLWH DO GLVHxDGRU GH XQD DSOLFDFLyQ HVWXGLDU HO FRPSRUWDPLHQWR GH GLV�
WLQWRV PpWRGRV TXH VDFDQ SDUWLGR GH HVWH FRQRFLPLHQWR D WUDYpV GH ORV PHFDQLVPRV
GH UD]RQDPLHQWR GH ODV '/V� 2WUD YHQWDMD GH &2/,%5, HV HO XVR GH FDVRV FRPSOHMRV
\ HVWUXFWXUDGRV�

• 3URSXHVWR H LQFOXLGR HQ &2/,%5, XQD PHWRGRORJtD GH GLVHxR GH DSOLFDFLRQHV .,�
&%5 TXH VH EDVD HQ�

– 5HXWLOL]DU FRQRFLPLHQWR GHO GRPLQLR GH XQD ELEOLRWHFD GH RQWRORJtDV�

– 5HXWLOL]DU WHUPLQRORJtD� WDUHDV \ PpWRGRV &%5�

– ,QWHJUDU HO FRQRFLPLHQWR GHO GRPLQLR FRQ OD WHUPLQRORJtD GH &%52QWR SDUD TXH
ORV PpWRGRV JHQpULFRV SXHGDQ KDFHU XVR LQWHQVLYR GH GLFKR FRQRFLPLHQWR�

– &RQILJXUDU OD UHVROXFLyQ GH ODV WDUHDV� VHOHFFLRQDQGR TXp WDUHDV VH UHVROYHUiQ \ TXp
PpWRGRV VH XVDUiQ SDUD HOOR� \ FRQILJXUDQGR ORV PpWRGRV D WUDYpV GH ORV UHTXLVLWRV
TXH KDEtDPRV LGHQWLILFDGR SUHYLDPHQWH�

• 'HILQLGR XQ SURFHVR GH VHOHFFLyQ GH PpWRGRV DSOLFDEOHV EDVDGR HQ�
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– /D GHILQLFLyQ GH XQ YRFDEXODULR GH FXDOLILFDGRUHV GH FRQRFLPLHQWR�

– /D UHSUHVHQWDFLyQ H[SOtFLWD GH ODV FDUDFWHUtVWLFDV GHO FRQWH[WR GH DSOLFDFLyQ FRQFUH�
WR \ GH ORV UHTXLVLWRV GH DSOLFDELOLGDG GH ORV PpWRGRV XVDQGR HVWH YRFDEXODULR�

– (O XVR GH ORV PHFDQLVPRV GH UD]RQDPLHQWR GH ODV '/V� HQ FRQFUHWR OD VXEVXQFLyQ
\ HO UHFRQRFLPLHQWR GH LQVWDQFLDV� SDUD GHWHUPLQDU OD DSOLFDELOLGDG GH XQ PpWRGR
HQ XQ FRQWH[WR�

• 3UREDGR OD YLDELOLGDG GH QXHVWUD DSUR[LPDFLyQ FRQ HO GHVDUUROOR GH YDULDV DSOLFDFLR�
QHV HMHPSOR�

$VLPLVPR QXHVWUR WUDEDMR KD SXHVWR GH PDQLILHVWR DOJXQDV OLPLWDFLRQHV D WHQHU HQ FXHQWD
TXH VH UHVXPHQ HQ HO VLJXLHQWH DSDUWDGR�

3. Limitaciones  
/D QHFHVLGDG GH GLVSRQHU GH XQ PRGHOR H[SOtFLWR GH FRQRFLPLHQWR GHO GRPLQLR HV XQ SUR�
EOHPD LQKHUHQWH D ORV .%6V HQ JHQHUDO� /RV EHQHILFLRV REWHQLGRV FRQ HO XVR GHO FRQRFLPLHQ�
WR \ ODV FDSDFLGDGHV GH UD]RQDPLHQWR DGTXLULGDV HQ XQD DSUR[LPDFLyQ MXVWLILFDQ HO HVIXHU]R
GH DGTXLVLFLyQ GH FRQRFLPLHQWR DVRFLDGR FRQ HVWH WLSR GH VLVWHPDV� (Q QXHVWUD SURSXHVWD ODV
RQWRORJtDV MXHJDQ XQ SDSHO LPSRUWDQWH HQ HO SURFHVR GH DGTXLVLFLyQ GH FRQRFLPLHQWR \ DXQ�
TXH VX XVR VXSRQH PXFKDV YHQWDMDV WDPELpQ KHPRV HQFRQWUDGR DOJXQRV LQFRQYHQLHQWHV�

• /D DGHFXDFLyQ GH QXHVWUD SURSXHVWD GHSHQGH GLUHFWDPHQWH GH OD H[LVWHQFLD GH XQD
ELEOLRWHFD GH RQWRORJtDV \ GH OD H[LVWHQFLD GH XQD R YDULDV RQWRORJtDV VREUH HO GRPL�
QLR GH DSOLFDFLyQ� /D QR H[LVWHQFLD UHTXLHUH OD IRUPDOL]DFLyQ PDQXDO GH XQD EDVH GH
FRQRFLPLHQWR VREUH HO GRPLQLR�

• 6XSRQLHQGR TXH HQFRQWUHPRV RQWRORJtDV DGHFXDGDV SDUD HO GRPLQLR GH DSOLFDFLyQ�
HQ GRPLQLRV FRPSOHMRV R FRQ GLVWLQWDV IDFHWDV SXHGH VHU QHFHVDULR LQWHJUDU GLVWLQWDV
IXHQWHV GH FRQRFLPLHQWR� (VWR VXSRQH VROYHQWDU SUREOHPDV FRPR OD GHILQLFLyQ GH
WpUPLQRV FRQ GLVWLQWR QLYHO GH DEVWUDFFLyQ�

• $GHPiV� OD FRPSDUWLFLyQ GH FRQRFLPLHQWR SODQWHD SUREOHPDV D QLYHO GH LPSOHPHQWD�
FLyQ GHELGR D OD GLYHUVLGDG GH IRUPDOLVPRV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR� (O
XVR GH KHUUDPLHQWDV �FRPR 2QWRORJ\6HUYHU� \ ORV HVWiQGDUHV HPHUJHQWHV FRPR
'$0/�2,/ SXHGHQ D\XGDU D DXWRPDWL]DU HO SURFHVR GH WUDGXFFLyQ� (Q FRQFUHWR�
HQ HO HVWDGR DFWXDO OD LPSOHPHQWDFLyQ GH &%52QWR \ &2/,%5, HV GHSHQGLHQWH GH
/220 −DXQTXH OD FRQFHSWXDOL]DFLyQ HV LQGHSHQGLHQWH \ VH SRGUtD UHLPSOHPHQWDU HQ
RWUR VLVWHPD GH '/− \ UHTXLHUH OD GLVSRQLELOLGDG GH XQD ELEOLRWHFD GH RQWRORJtDV
IRUPDOL]DGDV HQ GLFKR OHQJXDMH R HO XVR GH WUDGXFWRUHV DGHFXDGRV�

5HVSHFWR D OD DGTXLVLFLyQ GH FDVRV� HQ XQD DSOLFDFLyQ GLVHxDGD XWLOL]DQGR &2/,%5, ORV
FDVRV GHEHQ GHILQLUVH HQ EDVH D OD WHUPLQRORJtD GLVSRQLEOH VREUH HO GRPLQLR \ D OD WHUPLQROR�
JtD GH &%52QWR� ([LVWLUtD XQ SUREOHPD FODUR GH LQWHJUDFLyQ GH FRQRFLPLHQWR VL TXLVLpUDPRV
LQFRUSRUDU FDVRV H[LVWHQWHV HQ DOJ~Q IRUPDWR HOHFWUyQLFR�

/D LQFRUSRUDFLyQ D &2/,%5, GH WUDGXFWRUHV TXH DFHSWHQ DOJXQRV IRUPDWRV HVWiQGDU
�FRPR ;0/� SRGUtD DOLYLDU HVWH SUREOHPD� 6LQ HPEDUJR H[LVWH XQ SUREOHPD DGLFLRQDO GH
LQWHJUDFLyQ WHUPLQROyJLFD TXH VH GHEH UHVROYHU GH IRUPD QR DXWRPiWLFD� \D TXH ORV PpWRGRV
GH &%52QWR HVWiQ GHILQLGRV HQ EDVH D FLHUWD WHUPLQRORJtD HVWiQGDU &%5 \ QR SXHGHQ UD]R�
QDU FRQ FDVRV TXH QR XWLOLFHQ HVWD WHUPLQRORJtD� GLUHFWDPHQWH R D WUDYpV GH OD FODVLILFDFLyQ GH
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WpUPLQRV� (V GHFLU SDUD ORV FDVRV RFXUULUi OR PLVPR TXH FRQ HO FRQRFLPLHQWR JHQHUDO VREUH HO
GRPLQLR� SDUD TXH ORV PpWRGRV SXHGDQ VDFDU SDUWLGR GH HVWH FRQRFLPLHQWR �JHQHUDO R FDVRV�
GHEH HVWDU LQWHJUDGR FRQ OD WHUPLQRORJtD TXH ´HVSHUDQµ ORV PpWRGRV�

5HVSHFWR DO SURFHVR GH GLVHxR GH DSOLFDFLRQHV &%5 KHPRV REVHUYDGR� D WUDYpV GH ORV
HMHPSORV� TXH OD FRQILJXUDFLyQ GH ORV PpWRGRV UHTXLHUH HQ RFDVLRQHV TXH HO GLVHxDGRU FRQR]�
FD GH IRUPD EDVWDQWH GHWDOODGD OD HVWUXFWXUD GHO FRQRFLPLHQWR GHO GRPLQLR� $XQTXH HVWR SXH�
GH UHTXHULU XQ HVIXHU]R LPSRUWDQWH SDUD HO GLVHxDGRU� HO XVR GH LQWHUIDFHV JUiILFDV GH YLVXDOL�
]DFLyQ \ GH D\XGD SDUD OD FRQILJXUDFLyQ GH ORV PpWRGRV DOLYLDUi HO SUREOHPD� $GHPiV OD SRVL�
ELOLGDG GH SURWRWLSDU \ SUREDU LQPHGLDWDPHQWH ORV UHVXOWDGRV REWHQLGRV IDFLOLWD HO SURFHVR�
,QWHQWDUHPRV UHVROYHU� DO PHQRV HQ OR SRVLEOH� HVWDV OLPLWDFLRQHV FRQ ODV OtQHDV GH WUDEDMR
IXWXUR TXH VH GHVFULEHQ HQ HO VLJXLHQWH DSDUWDGR�

4. Trabajo Futuro 
)LQDOL]DPRV HVWD PHPRULD FRQ OD SUHVHQWDFLyQ GH OD OtQHDV GH FRQWLQXDFLyQ GHO WUDEDMR UHDOL�
]DGR KDVWD HO PRPHQWR�

(O SULPHU DVSHFWR HQ HO TXH LQFLGLUHPRV HV HQ HO GHVDUUROOR GH XQD LQWHUID] PHMRU� PiV
VHQFLOOD \ DPLJDEOH TXH D\XGH DO GLVHxDGRU HQ OD WDUHD GH GHVDUUROOR� (Q OD YHUVLyQ DFWXDO
&2/,%5, QR GLVSRQH GH XQD LQWHUID] JUiILFD DXQTXH XQ SURWRWLSR GH OD PLVPD HVWi VLHQGR
LPSOHPHQWDGR HQ -DYD FRQ PHFDQLVPRV GH LQWHUFDPELR GH LQIRUPDFLyQ HQ &25%$�

3DUD VROYHQWDU OD GHSHQGHQFLD DFWXDO GH XQ IRUPDOLVPR GH UHSUHVHQWDFLyQ FRQFUHWR FRPR
/220� QRV SODQWHDPRV HO XVR GH HVWiQGDUHV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR H LQWHUFDP�
ELR GH LQIRUPDFLyQ FRPR ;0/ R '$0/�2,/�

(O FRQRFLPLHQWR TXH KHPRV LQFOXLGR HQ &%52QWR HV OLPLWDGR� \ DXQTXH OD HVWUXFWXUD Ei�
VLFD DFWXDO VLUYH GH HVTXHOHWR LQWHJUDGRU� VH SXHGH LQFOXLU QXHYR FRQRFLPLHQWR� SULQFLSDOPHQ�
WH HQ IRUPD GH LQVWDQFLDV� 'XUDQWH HO GLVHxR GH XQD DSOLFDFLyQ HO QXHYR FRQRFLPLHQWR UHSUH�
VHQWD HO FRQRFLPLHQWR HVSHFtILFR GH OD DSOLFDFLyQ TXH LQFOXLUi HO GLVHxDGRU GH OD DSOLFDFLyQ�
(Q HVWH DSDUWDGR QR QRV UHIHULPRV D HVWH WLSR GH FRQRFLPLHQWR VLQR D OD SRVLELOLGDG GH H[�
WHQGHU OD RQWRORJtD FRQ FRQRFLPLHQWR UHXWLOL]DEOH DGLFLRQDO� 3RU HMHPSOR� XQD GH ODV IDFHWDV
HQ OD TXH VHUtD GHVHDEOH OD LQFOXVLyQ GH QXHYR FRQRFLPLHQWR HV HQ IRUPD GH QXHYDV WDUHDV \
PpWRGRV�

3RU WDQWR� DGHPiV GH ODV OtQHDV GH WUDEDMR DQWHULRUHV� UHFRJHPRV HQ XQD OtQHD GH WUDEDMR
FRP~Q ODV SRVLEOHV H[WHQVLRQHV D &%52QWR� HQWUH ODV TXH QRV SODQWHDUHPRV ODV VLJXLHQWHV�

• ,QFOXLU PpWRGRV GH DSUHQGL]DMH PiV VRILVWLFDGRV TXH VDTXHQ SDUWLGR GH ODV LQWHUDF�
FLRQHV GHO XVXDULR� 5HODFLRQDGR FRQ HVWH SXQWR QRV SODQWHDUHPRV LQFOXLU PpWRGRV GH
ROYLGR GH ORV FDVRV TXH QR UHVXOWHQ ~WLOHV� (VWH HVWXGLR GH OD XWLOLGDG GH ORV FDVRV
SHUPLWLUi TXH HO VLVWHPD GHFLGD VL XQ QXHYR FDVR GHEH R QR VHU DSUHQGLGR�

• $xDGLU PpWRGRV TXH UD]RQHQ FRQ RWURV WLSRV GH FRQRFLPLHQWR DGHPiV GHO WHUPLQR�
OyJLFR� (Q SDUWLFXODU� QRV KHPRV SODQWHDGR OD UHSUHVHQWDFLyQ \ XVR GH UHJODV FRPSOH�
MDV� DXQTXH KDEUtD TXH HVWXGLDU OD DGHFXDFLyQ GH ODV '/V FRPR IRUPDOLVPR GH UHSUH�
VHQWDFLyQ GH ODV PLVPDV� (Q OD YHUVLyQ DFWXDO� ORV PHFDQLVPRV GH FRPSOHFFLyQ GH
LQVWDQFLDV SHUPLWHQ WUDEDMDU FRQ UHJODV VLPSOHV GH SHUWHQHQFLD D FRQFHSWRV� FRPR
KHPRV KHFKR SDUD UHSUHVHQWDU ODV UHJODV GH GHSHQGHQFLD H[WUDtGDV GHO $)&�

• ,QFOXLU PpWRGRV JHQpULFRV TXH SXHGDQ VHU HVSHFLDOL]DGRV HQ GLVWLQWDV DSOLFDFLRQHV� (Q
OD YHUVLyQ DFWXDO ORV PpWRGRV VH SXHGHQ FRQILJXUDU SHUR QR VH SHUPLWHQ YDULDFLRQHV
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DGLFLRQDOHV D QR VHU TXH VH PRGLILTXH HO FyGLJR /LVS FRUUHVSRQGLHQWH D OD HVSHFLILFD�
FLyQ RSHUDFLRQDO GH ORV PpWRGRV� &RPR WUDEDMR IXWXUR QRV SODQWHDPRV LQFOXLU QXH�
YRV HOHPHQWRV HQ HO OHQJXDMH GH GHVFULSFLyQ GH PpWRGRV TXH IDFLOLWHQ OD GHILQLFLyQ GH
FODVHV GH PpWRGRV FRQ GLVWLQWDV LQVWDQFLDFLRQHV� DVt FRPR SURSRUFLRQDU XQ HQWRUQR
GH GHVDUUROOR FRQ PHFDQLVPRV GH WUD]DV \ TXH IDFLOLWH OD H[WHQVLyQ R PRGLILFDFLyQ GH
ORV PpWRGRV LQFRUSRUDGRV� (Q HVWD OtQHD VH SXHGHQ SHUPLWLU DOJXQDV DGDSWDFLRQHV
VLPSOHV GH XQ PpWRGR JHQpULFR D ODV FLUFXQVWDQFLDV HVSHFtILFDV GH QXHVWUD DSOLFDFLyQ�
SRU HMHPSOR� YDULDFLRQHV DXWRPiWLFDV HQ XQ PpWRGR GHSHQGLHQGR GH OD SURIXQGLGDG
GH OD MHUDUTXtD R GHO Q~PHUR GH FDVRV� LQIRUPDFLyQ TXH SRGHPRV REWHQHU GH IRUPD
GLUHFWD SRU FODVLILFDFLyQ R UHFRQRFLPLHQWR GH LQVWDQFLDV�

• /D QHFHVLGDG GH OD LQFOXVLyQ GH QXHYDV WDUHDV HQFDMD FRQ ORV UHFLHQWHV WUDEDMRV HQ OD
FRPXQLGDG GH &%5� TXH KDQ DPSOLDGR HO FLFOR &%5 FOiVLFR SDUD TXH LQFOX\D QXHYDV
WDUHDV� (Q FRQFUHWR UHVXOWDQ PX\ UHOHYDQWHV ODV DSRUWDFLRQHV UHODWLYDV D PpWRGRV GH
PDQWHQLPLHQWR GH EDVHV GH FDVRV >6P\WK��@ >/HDNH HW DO� ��@� (Q HVWRV WUDEDMRV VH UH�
FRQRFH OD H[LVWHQFLD GH PiV GH FXDWUR WDUHDV EiVLFDV HQ HO FLFOR &%5� \ SURSRQHQ OD
LQFOXVLyQ GH WDUHDV DGLFLRQDOHV UHODFLRQDGDV FRQ HO PDQWHQLPLHQWR� (Q OD YHUVLyQ DF�
WXDO GH &%52QWR QR VH LQFOX\H OD UHSUHVHQWDFLyQ H[SOtFLWD GH PpWRGRV GH PDQWHQL�
PLHQWR DXQTXH SUHYHPRV KDFHUOR HQ XQ IXWXUR LQPHGLDWR� /D H[WHQVLyQ GHO FRQRFL�
PLHQWR GH QXHYDV WDUHDV DO HVTXHOHWR JHQHUDO UHVXOWD PX\ VHQFLOOD� 3RU HMHPSOR� LQ�
FOXLU OD WDUHD GH PDQWHQLPLHQWR VXSRQH ~QLFDPHQWH DxDGLU XQ QXHYR FRQFHSWR \ XQ
LQGLYLGXR FDQyQLFR SDUD UHSUHVHQWDU OD WDUHD� /D WDUHD GH PDQWHQLPLHQWR SRGUtD HQ�
WHQGHUVH FRPR XQD WDUHD DO PLVPR QLYHO TXH OD WDUHD SULQFLSDO &%5� R FRPR XQD VXE�
WDUHD GH OD DQWHULRU� /D UHVROXFLyQ GH OD WDUHD GH PDQWHQLPLHQWR VH SXHGH UHDOL]DU SH�
ULyGLFDPHQWH R EDMR GHPDQGD GHO XVXDULR \ OD YHQWDMD GH QXHVWUR SURFHVR GH UHVROX�
FLyQ JHQpULFR HV TXH DFFHGHUi DO FRQRFLPLHQWR H[SOtFLWDPHQWH UHSUHVHQWDGR SDUD RE�
WHQHU ORV PpWRGRV TXH UHVXHOYHQ OD WDUHD \ DSOLFDUi XQR GH ORV PpWRGRV GH PDQWHQL�
PLHQWR GH IRUPD DQiORJD DO SURFHVR GH UHVROXFLyQ GHVFULWR SDUD HO UHVWR GH ODV WDUHDV
GH &%52QWR�

• /D FRQVLGHUDFLyQ GH FDVRV D GLVWLQWR QLYHO GH DEVWUDFFLyQ SDUD LQFOXLU� SRU HMHPSOR� OD
GLVWLQFLyQ HQWUH FDVRV DEVWUDFWRV� FDVRV FRQFUHWRV \ FDVRV MHUiUTXLFRV >%UDQ�
WLQJ	$KD��@>%HUJPDQQ	:LONH��@� (VWD DSUR[LPDFLyQ HQFDMD FRQ QXHVWUR HVTXHPD
\D TXH OD HVWUXFWXUD GH FDVRV UHVXOWDQWH VH EDVD HQ MHUDUTXtDV GH JHQHUDOL]D�
FLyQ�HVSHFLDOL]DFLyQ� /RV SURFHVRV GH E~VTXHGD DVRFLDGRV FRQ HVWH WLSR GH MHUDUTXt�
DV FRPLHQ]DQ HQ HO SXQWR PiV JHQHUDO GH OD MHUDUTXtD \ SURJUHVDQ KDFLD QRGRV PiV
HVSHFtILFRV VyOR VL HV SRVLEOH HO HQFDMH �PDWFKLQJ� DO QLYHO JHQHUDO� /D E~VTXHGD VH SRGD
HQ FXDOTXLHU UDPD GH OD MHUDUTXtD HQ OD TXH HO HQFDMH QR VHD SRVLEOH� 'H HVWD IRUPD ORV
FDVRV HVSHFtILFRV GH OD PHPRULD VyOR SXHGHQ VHU UHFXSHUDGRV FXDQGR VXV DEVWUDFFLR�
QHV HQ OD MHUDUTXtD HQFDMHQ FRQ OD FRQVXOWD� (VWDV LGHDV WDPELpQ ODV FRPSDUWH HO VLV�
WHPD 3$5,6 >%HUJPDQQ	:LONH��@ HQ HO TXH VH GHILQH XQ PpWRGR GH DGDSWDFLyQ ED�
VDGR HQ OD DEVWUDFFLyQ \ UHILQDPLHQWR GH FDVRV D GLVWLQWRV QLYHOHV GH DEVWUDFFLyQ�

• 3RU ~OWLPR� DxDGLU PpWRGRV GH UHXWLOL]DFLyQ GH P~OWLSOHV FDVRV� /D UHFXSHUDFLyQ QR
WLHQH SRU TXp UHFXSHUDU XQ ~QLFR FDVR \ OD DGDSWDFLyQ GHEHUtD VHU FDSD] GH DSURYH�
FKDUORV OR TXH VH SXHGH DIURQWDU GH YDULDV IRUPDV �YDULRV PpWRGRV��

– 8VDQGR &%5 -HUiUTXLFR TXH SHUPLWH OD UHXWLOL]DFLyQ H[SOtFLWD GH GHVFRPSRVLFLRQHV
GH SUREOHPDV� SDUD UHFXSHUDU \ DGDSWDU ORV VXESUREOHPDV�
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– &RPELQDU ORV Q FDVRV UHFXSHUDGRV VL VH LQFOX\H OD UHSUHVHQWDFLyQ H[SOtFLWD GH GH�
SHQGHQFLDV \ UHVWULFFLRQHV HQWUH GLVWLQWDV SDUWHV GH ODV VROXFLRQHV \ HQWUH
GHVFULSFLRQHV \ VROXFLRQHV�

(VSHUDPRV TXH ORV DVSHFWRV DQWHULRUHV D\XGHQ HQ OD FRQVHFXFLyQ GHO VLJXLHQWH REMHWLYR
TXH QRV SODQWHDPRV \ TXH FRQVLVWH HQ SUREDU� YHULILFDU \ UHILQDU ODV GHILQLFLRQHV GH &%52QWR
KDFLHQGR XVR GH ODV DSRUWDFLRQHV TXH REWHQJDPRV GH VX XVR HQ VLVWHPDV UHDOHV� (Q OD VLWXD�
FLyQ DFWXDO &%52QWR VH HQFXHQWUD HQ XQD IDVH GH GHVDUUROOR PiV ´WHyULFDµ HQ OD TXH VH KD
LGHQWLILFDGR XQD WHUPLQRORJtD GHVFULSWLYD GH GLVWLQWRV DVSHFWRV� VH KD XWLOL]DGR HQ ORV PpWR�
GRV GH OD ELEOLRWHFD \ KD VLGR HO Q~FOHR GH &2/,%5, HQ WRGDV ODV DSOLFDFLRQHV GLVHxDGDV� 6LQ
HPEDUJR QRV JXVWDUtD UHFLELU DSRUWDFLRQHV D SDUWLU GHO XVR GH &%52QWR �HQ HO FRQWH[WR GH
&2/,%5, R HQ RWUR� HQ VLVWHPDV UHDOHV H[WHUQRV D QXHVWUR JUXSR GH LQYHVWLJDFLyQ TXH UHDOL�
PHQWH ODV GHILQLFLRQHV WDQWR SDUD DFHSWDUODV R PHMRUDUODV� FRPR SDUD UHFKD]DUODV�

1XHVWUR WUDEDMR VH EHQHILFLDUtD HQ JUDQ PHGLGD GHO KHFKR GH GLVSRQHU GH XQD EDWHUtD GH
VLVWHPDV &%5 GLVHxDGRV FRQ &%52QWR� TXH VLUYD FRPR SXQWR GH SDUWLGD SDUD GHILQLU XQD
EDVH GH FDVRV GH GLVHxR GH VLVWHPDV &%5 TXH D\XGH HQ HO GLVHxR GH QXHYRV VLVWHPDV� (V
GHFLU� XVDU &%5 HQ Vt PLVPR SDUD UHVROYHU OD WDUHD GH GLVHxDU XQ VLVWHPD &%5 FRQ &%52QWR�
GH IRUPD TXH VH DSURYHFKHQ FRQILJXUDFLRQHV SUHYLDV GH VXV WDUHDV \ PpWRGRV� R HVTXHPDV GH
UHSUHVHQWDFLyQ R LQGH[DFLyQ GH FDVRV� TXH KD\DQ UHVXOWDGR H[LWRVDV HQ HO GLVHxR GH VLVWHPDV
&%5 SUHYLRV XVDQGR &%52QWR� (O PDUFR GH &%52QWR SHUPLWH IiFLOPHQWH OD JHVWLyQ GH
HVWRV FDVRV� VLHQGR HO SULQFLSDO HVFROOR HO SRGHU GLVSRQHU GH XQ Q~PHUR VXILFLHQWHPHQWH VLJ�
QLILFDWLYR GH VLVWHPDV GLVHxDGRV�
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APÉNDICE A. LOOM 

&RPR KHPRV GHVFULWR HQ HO &DStWXOR �� ORV GLVWLQWRV VLVWHPDV GH '/V GLILHUHQ HQWUH Vt HQ XQD
VHULH GH FDUDFWHUtVWLFDV� (O REMHWLYR GHVHDGR SRU WRGRV HV FRQVHJXLU XQD DOWD H[SUHVLYLGDG� XQ
WLHPSR GH UHVSXHVWD OR VXILFLHQWHPHQWH UiSLGR FRPR SDUD SRGHU VHU XWLOL]DGRV HQ DSOLFDFLRQHV
LQWHUDFWLYDV \ OD FRPSOHWLWXG GH VXV UD]RQDPLHQWRV� (O VLVWHPD /220 RIUHFH XQD JUDQ
H[SUHVLYLGDG HQ VXV OHQJXDMHV GH UHSUHVHQWDFLyQ GH FRQRFLPLHQWR �WHUPLQROyJLFR \ DVHUWLYR� D
FRVWD GH VDFULILFDU DOJR GH OD FRPSOHWLWXG GH VXV SURFHVRV GH UD]RQDPLHQWR� (VWH DSpQGLFH
GHVFULEH OD VLQWD[LV \ OD VHPiQWLFD GH ORV OHQJXDMHV GH GHVFULSFLyQ GH WpUPLQRV \ DVHUFLRQHV GH
/220 �H[WUDtGDV GH >%ULOO��@�� $Vt PLVPR� SUHVHQWDUHPRV HO OHQJXDMH GH FRQVWUXFFLyQ GH
FRQVXOWDV TXH DFRPSDxD DO VLVWHPD \ ODV GRV FDUDFWHUtVWLFDV TXH DIHFWDQ DO WLSR GH LQIHUHQFLDV
UHDOL]DEOHV� HO UD]RQDPLHQWR KDFLD DGHODQWH \ OD VHPiQWLFD GH PXQGR DELHUWR� DVt FRPR ODV
PHGLGDV DGRSWDGDV SDUD UHGXFLU HO FRVWH GH ODV HVWUDWHJLDV GH UD]RQDPLHQWR KDFLD DGHODQWH�

1. Lenguajes terminológicos de LOOM 

1.1 El lenguaje de definición de conceptos 
FRQFHSW�H[SU �� 

&RQFHSW1DPH _
� ^�$1' _ �25` FRQFHSW�H[SU� � _
� �21(�2) ^1XPEHU� _ ,QVWDQFH,G�` � _
� �7+528*+ 1XPEHU 1XPEHU � _
� ^�$7�/($67 _ �$7�0267 _ �(;$&7/<` ,QWHJHU UHODWLRQ�H[SU � _
� ^�$// _ �620( _ �7+(` UHODWLRQ�H[SU &RQFHSW1DPH � _
� ^�),//('�%< _ �127�),//('�%<` UHODWLRQ�H[SU

^,QVWDQFH,G _ &RQVWDQW`� � _
� ^�6$0(�$6 _ �68%6(7` UHODWLRQ�H[SU UHODWLRQ�H[SU� _

� ^� _ ! _ ≤ _ ≥ _ = _ �!` UHODWLRQ�H[SU
^UHODWLRQ�H[SU _ 1XPEHU` � _

� �5(/$7(6 UHODWLRQ�H[SU UHODWLRQ�H[SU
^UHODWLRQ�H[SU _ &RQVWDQW` � _

��6$7,6),(6 � "9DU � TXHU\�H[SU � _
VHW�H[SU �

2EVHUYDPRV TXH OD GHILQLFLyQ GH XQ FRQFHSWR SXHGH LQFOXLU�

• 2WURV FRQFHSWRV GHILQLGRV SUHYLDPHQWH OR TXH VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GHO
SULPHUR GHEHUi VHU WDPELpQ LQVWDQFLD GHO VHJXQGR� KHUHGDQGR DGHPiV WRGDV VXV
UHVWULFFLRQHV� 6H GLVWLQJXHQ GRV FRQFHSWRV HVSHFLDOHV� 7+,1*� FRQFHSWR SUHGHILQLGR
TXH HQFDEH]D OD MHUDUTXtD GH FRQFHSWRV� H ,1&2+(5(17� XQ FRQFHSWR SUHGHILQLGR�
VLQ LQVWDQFLDV \ TXH VH HQFXHQWUD VLWXDGR HQ OD SDUWH PiV LQIHULRU GH OD MHUDUTXtD�

• 5HVWULFFLRQHV DFHUFD GH OD FDUGLQDOLGDG GH ODV UHODFLRQHV TXH VH DSOLFDQ D ODV LQVWDQFLDV
GHO FRQFHSWR TXH HVWi VLHQGR GHILQLGR� /DV OLPLWDFLRQHV SXHGHQ UHIHULUVH D XQ
Q~PHUR PtQLPR GH YDORUHV GH OD UHODFLyQ �DW�OHDVW�� XQ Q~PHUR Pi[LPR �DW�PRVW�
R XQ Q~PHUR FRQFUHWR �H[DFWO\��

• 5HVWULFFLRQHV VREUH HO WLSR GH ORV YDORUHV GH ODV UHODFLRQHV DSOLFDGDV VREUH ODV
LQVWDQFLDV GHO FRQFHSWR� 6H SXHGH UHVWULQJLU HO WLSR GH WRGRV ORV YDORUHV �DOO� SDUD
UHODFLRQHV PXOWLYDOXDGDV� R WKH� SDUD UHODFLRQHV XQLYDOXDGDV� R HO GH DOJXQRV YDORUHV
�VRPH��

• 5HVWULFFLRQHV VREUH ORV YDORUHV FRQFUHWRV GH ODV UHODFLRQHV DSOLFDGDV VREUH ODV
LQVWDQFLDV GHO FRQFHSWR TXH VH GHILQH� 6H SXHGH LQGLFDU TXH HO YDORU YiOLGR HV XQR GH
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XQ FLHUWR JUXSR �RQH�RI�� HO�ORV YDORUHV FRQFUHWRV TXH VLHPSUH GHEHQ ILJXUDU
�ILOOHG�E\� R HO�ORV YDORUHV TXH QR SXHGHQ DSDUHFHU �QRW�ILOOHG�E\��

• 5HODFLRQHV HQWUH ORV YDORUHV GH GRV UHODFLRQHV GLIHUHQWHV� 3XHGH TXH ORV YDORUHV GH
GRV UHODFLRQHV VHDQ ORV PLVPRV �VDPH�DV� R TXH ORV GH XQD UHODFLyQ FRQVWLWX\DQ XQ
VXEFRQMXQWR GH ORV YDORUHV GH RWUD �VXEVHW��

• /D FRQMXQFLyQ R OD GLV\XQFLyQ GH FXDOTXLHUD GH ORV RSHUDGRUHV DQWHULRUHV�

• (O FRQVWUXFWRU VDWLVILHV SHUPLWH DxDGLU IyUPXODV FRQ YDULDEOHV DO OHQJXDMH GH
FRQVWUXFFLyQ GH FRQFHSWRV XWLOL]DQGR XQD H[SUHVLyQ YiOLGD GHO OHQJXDMH GH
FRQVWUXFFLyQ GH FRQVXOWDV GH /220�

$GHPiV GH OD VLQWD[LV GHO OHQJXDMH� TXHUHPRV GDU DTXt XQD LGHD LQWXLWLYD GH OD VHPiQWLFD
GH VXV RSHUDGRUHV GH FRQVWUXFFLyQ� /D 7DEOD $�� LQFOX\H OD VHPiQWLFD GHQRWDFLRQDO GH ORV
RSHUDGRUHV GH FRQVWUXFFLyQ GH FRQFHSWRV GH /220� 6XSRQHPRV TXH HO FRQFHSWR TXH
HVWDPRV FRQVWUX\HQGR HV &� 6X GHILQLFLyQ SXHGH LQFOXLU�

• & '� GRQGH $ HV HO QRPEUH GH RWUR FRQFHSWR �ConceptName�� 6LJQLILFD TXH
FXDOTXLHU LQVWDQFLD GH & GHEH VHU WDPELpQ XQD LQVWDQFLD GH $� 3RU HMHPSOR� OD
UHVWULFFLyQ ´XQD SHUVRQD HV XQ PDPtIHURµ LQGLFD TXH FXDOTXLHU LQVWDQFLD GHO
FRQFHSWR SHUVRQD GHEH VHU XQD LQVWDQFLD GHO FRQFHSWR PDPtIHUR� (VWDEOHFH GH IRUPD
H[SOtFLWD HO HQODFH & HV�XQ $�

• & ��DQG $� �� $Q� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GHO FRQFHSWR & HV WDPELpQ
LQVWDQFLD GH FDGD XQR GH ORV FRQFHSWRV $� �� $Q� (O FRQFHSWR & HV XQD
HVSHFLDOL]DFLyQ GH WRGRV ORV FRQFHSWRV $� �� $Q \� DGHPiV� JHQHUDOL]D D FXDOTXLHU RWUR
FRQFHSWR TXH HVSHFLDOLFH D WRGRV ORV FRQFHSWRV $� �� $Q� 3RU HMHPSOR� VL GHILQLPRV
TXH XQ WUDEDMDGRU HV XQD SHUVRQD DGXOWD� HQWRQFHV FXDOTXLHU LQVWDQFLD GHO FRQFHSWR
WUDEDMDGRU GHEH VHU WDPELpQ LQVWDQFLD GH ORV FRQFHSWRV SHUVRQD \ DGXOWR�

• & ��RU $� �� $Q� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GHO FRQFHSWR & HV WDPELpQ LQVWDQFLD
GH DO PHQRV XQR GH ORV FRQFHSWRV $� �� $Q� (O FRQFHSWR & HV XQD JHQHUDOL]DFLyQ GH
WRGRV ORV FRQFHSWRV $� �� $Q \� DGHPiV� HVSHFLDOL]D D FXDOTXLHU RWUR FRQFHSWR TXH
JHQHUDOLFH D WRGRV ORV FRQFHSWRV $� �� $Q� 3RU HMHPSOR� VL GHILQLPRV HO FRQFHSWR
SHUVRQD FRPR KRPEUH R PXMHU� FXDOTXLHU LQVWDQFLD GH SHUVRQD HV LQVWDQFLD GHO FRQFHSWR
KRPEUH R GHO FRQFHSWR PXMHU� (Q HVWH HMHPSOR ORV FRQFHSWRV VRQ GLVMXQWRV� SHUR HQ
JHQHUDO HVWR QR WLHQH SRUTXp RFXUULU�

• & ��DOO 5 $� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD L GH & FXPSOH TXH VyOR VH UHODFLRQD D

WUDYpV GH OD UHODFLyQ 5 FRQ LQVWDQFLDV GHO FRQFHSWR $ �∀5� $�� 3RU HMHPSOR� OD
UHVWULFFLyQ ´OD QDFLRQDOLGDG GH XQD SHUVRQD HV XQ SDtVµ LQGLFD TXH WRGDV ODV LQVWDQFLDV GH OD
UHODFLyQ QDFLRQDOLGDG TXH WHQJDQ XQD LQVWDQFLD GHO FRQFHSWR SHUVRQD FRPR SULPHU
HOHPHQWR WLHQHQ XQD LQVWDQFLD GHO FRQFHSWR SDtV FRPR VHJXQGR HOHPHQWR� 8QD
LQVWDQFLD GH XQD UHODFLyQ HV XQD GXSOD RUGHQDGD GH LQGLYLGXRV FRQHFWDGRV SRU GLFKD
UHODFLyQ� 6L ´OD QDFLRQDOLGDG GH /XLV HV (VSDxDµ HQWRQFHV �/XLV� (VSDxD! HV XQD
LQVWDQFLD GH OD UHODFLyQ QDFLRQDOLGDG�

• & ��VRPH 5 $� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & VH UHODFLRQD D WUDYpV GH OD

UHODFLyQ 5 FRQ DOJ~Q LQGLYLGXR TXH HV LQVWDQFLD GHO FRQFHSWR $ �∃5�$)� 3RU HMHPSOR�
VL GHILQLPRV TXH DOJXQR GH ORV FRPSRQHQWHV GH XQ FRFKH VRQ UXHGDV� HQWRQFHV FXDOTXLHU
LQVWDQFLD GHO FRQFHSWR FRFKH WLHQH DOJ~Q FRPSRQHQWH TXH HV XQD LQVWDQFLD GHO
FRQFHSWR UXHGD�

• & ��WKH 5 $� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & VH UHODFLRQD D WUDYpV GH OD
UHODFLyQ 5 FRQ �H[DFWDPHQWH� XQ LQGLYLGXR TXH DGHPiV HV LQVWDQFLD GHO FRQFHSWR $
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�≥��5 ∩ ≤��5 ∩∀5� $� � 3RU HMHPSOR� VL GHILQLPRV HO FRQFHSWR HXURSHRV FRPR ORV
LQGLYLGXRV FX\D QDFLRQDOLGDG HV LQVWDQFLD GHO FRQFHSWR SDtV HXURSHR� \ /XLV HV XQD
LQVWDQFLD GH HXURSHRV� HQWRQFHV VH UHODFLRQDUi PHGLDQWH OD UHODFLyQ QDFLRQDOLGDG FRQ XQD
LQVWDQFLD GH SDtV HXURSHR�

• & ��DW�OHDVW Q 5� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & VH UHODFLRQD D WUDYpV GH OD

UHODFLyQ 5 SRU OR PHQRV FRQ Q LQGLYLGXRV �≥ Q�5�� 3RU HMHPSOR� OD UHVWULFFLyQ ´XQ
SDGUH WLHQH DO PHQRV XQ KLMRµ LQGLFD TXH WRGDV ODV LQVWDQFLDV GHO FRQFHSWR SDGUH GHEHQ
IRUPDU SDUWH GH DO PHQRV XQD LQVWDQFLD GH OD UHODFLyQ KLMR �DW�OHDVW � KLMR��

• & ��DW�PRVW Q 5� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & VH UHODFLRQD D WUDYpV GH OD

UHODFLyQ 5 FRPR PXFKR FRQ Q LQGLYLGXRV �≤ Q�5�� 3RU HMHPSOR� OD UHVWULFFLyQ �XQD
SHUVRQD WLHQH FRPR PXFKR XQ SDGUH�� LQGLFD TXH FXDOTXLHU LQVWDQFLD GHO FRQFHSWR SHUVRQD VH
UHODFLRQD D WUDYpV GH OD UHODFLyQ SDGUH� FRPR PXFKR FRQ � LQVWDQFLD GH SHUVRQD�

• & ��H[DFWO\ Q 5� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & VH UHODFLRQD H[DFWDPHQWH FRQ

Q LQGLYLGXRV D WUDYpV GH OD UHODFLyQ 5 �≥Q�5 ∩ ≤Q�5�� 3RU HMHPSOR� HO FRQFHSWR
�IDPLOLDV FRQ � KLMRV�� UHSUHVHQWD D WRGDV ODV IDPLOLDV TXH WLHQHQ H[DFWDPHQWH �
LQVWDQFLDV GH OD UHODFLyQ KLMR�

7+,1* ∆, �WRGRV ORV LQGLYLGXRV GHO GRPLQLR�

,1&2+(5(17 ∅ �OD VHPiQWLFD HV OD GH XQ FRQFHSWR VLQ LQVWDQFLDV�

$ $,

��DQG $� �� $Q � $� , ∩ �� ∩$Q ,
��RU $� �� $Q � $� , ∪ �� ∪$Q ,
��DOO 5 $� ^G ∈ ∆, _ 5 , �G� ⊆ $ , `
��VRPH 5 $� ^G ∈ ∆, _ 5 , �G� ∩ $ , ≠ ∅`
��WKH 5 $� ^G ∈ ∆, _ _5 , �G�_  �� 5 , �G� ∈ $ , `
��DW�OHDVW Q 5� ^G ∈ ∆, _ _5 , �G�_ ≥ Q`
��DW�PRVW Q 5� ^G ∈ ∆, _ _5 , �G�_ ≤ Q`
��H[DFWO\ Q 5� ^G ∈ ∆, _ _5 , �G�_ = Q`
��VDPH�DV 5 6� ^G ∈ ∆, _ 5 , �G� = 6 , �G�`
��VXEVHW 5 6� ^G ∈ ∆, _ 5 , �G�  ⊆ 6 , �G�`
��ILOOHG�E\ 5 E����EP� ^G ∈ ∆, _ E� , ∈ 5 , �G�� �������EP , ∈ 5 , �G�`
��ILOOHG�E\ 5 E� ^G ∈ ∆, _ E , ∈ 5 , �G� `
��QRW�ILOOHG�E\ 5 E����EP� ^G ∈ ∆, _ E� , ∉ 5 , �G�� �������EP , ∉ 5 , �G�`
��RQH�RI E����EP� ^ E� , ������� EP , `

��WKURXJK Q� Q�� ^ Q� , � �Q���� , ������� Q� , `

�� 5 6� ^G ∈ ∆, _ 5 , �G� � 6 , �G� `�
��UHODWHV 5 5� 5�� ^G∈∆, _ ∀F� F∈ 5� ,�G��∀E� E∈5� ,�G�� �F�E�∈5 ,`

1RWDFLyQ�

6H LQWURGXFH XQD QRWDFLyQ IXQFLRQDO SDUD ODV UHODFLRQHV GH IRUPD TXH H ∈ 5 , �G� ⇔ �G�H�∈5 ,

_&_ HV OD FDUGLQDOLGDG GHO FRQMXQWR &�

Tabla A-1. Semántica denotacional de los constructores de conceptos de LOOM 
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• & ��VDPH�DV 5 6� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & VH UHODFLRQD FRQ HO PLVPR
FRQMXQWR GH LQGLYLGXRV D WUDYpV GH OD UHODFLyQ 5 TXH GH OD UHODFLyQ 6� 3RU HMHPSOR�
SRGHPRV GHILQLU HO FRQFHSWR ´YLDMH GH LGD \ YXHOWDµ FRPR XQ YLDMH GRQGH ´HO RULJHQ HV HO
PLVPR TXH HO GHVWLQRµ� VLHQGR RULJHQ \ GHVWLQR VHQGDV UHODFLRQHV HQWUH YLDMHV \ OXJDUHV�

• & ��VXEVHW 5 6� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & VH UHODFLRQD D WUDYpV GH OD
UHODFLyQ 5 FRQ XQ VXEFRQMXQWR GHO FRQMXQWR GH LQGLYLGXRV FRQ TXH VH UHODFLRQD D
WUDYpV GH OD UHODFLyQ 6� 3RU HMHPSOR� VL LQFOXLPRV HQ OD GHILQLFLyQ GHO FRQFHSWR
SHUVRQD OD UHVWULFFLyQ (:subset conocidos amigos) LQGLFD TXH FXDOTXLHU
LQVWDQFLD GH SHUVRQD FRQRFH D WRGRV VXV DPLJRV�

• & ��ILOOHG�E\ 5 E����EQ� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & VH UHODFLRQD D WUDYpV GH
OD UHODFLyQ 5 FRQ E�� ���\ FRQ EQ� 3RU HMHPSOR� OD UHVWULFFLyQ ´OD QDFLRQDOLGDG GH XQ
HVSDxRO HV (VSDxDµ VH SRGUtD LQFOXLU HQ OD GHILQLFLyQ GHO FRQFHSWR HVSDxRO� GRQGH (VSDxD
HV XQD LQVWDQFLD GHO FRQFHSWR SDtV ��ILOOHG�E\ QDFLRQDOLGDG (VSDxD��

• & ��QRW�ILOOHG�E\ 5 E����EQ� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH & QR VH UHODFLRQD QL
FRQ E�� �� QL FRQ EQ D WUDYpV GH OD UHODFLyQ 5� 3RU HMHPSOR SRGHPRV GHILQLU HO
FRQFHSWR QR HVSDxRO FRPR ��QRW�ILOOHG�E\ QDFLRQDOLGDG (VSDxD��

• & ��RQH�RI E����EP� VLJQLILFD TXH HO FRQFHSWR & VH GHILQH SRU HQXPHUDFLyQ GH VXV
LQVWDQFLDV� HV GHFLU� SRU H[WHQVLyQ� &XDOTXLHU LQVWDQFLD GH & VHUi E��R ��� R EP� 3RU
HMHPSOR SRGHPRV GHILQLU HO FRQFHSWR HVWDFLRQHV FRPR ��RQH�RI 2WRxR 3ULPDYHUD
9HUDQR ,QYLHUQR��

• & ��WKURXJK Q� Q�� VLJQLILFD TXH HO FRQFHSWR & HV HO LQWHUYDOR QXPpULFR HQWUH Q� \ Q�
�TXH VRQ LQVWDQFLDV GHO FRQFHSWR SUHGHILQLGR Number� 3RU HMHPSOR SRGHPRV GHILQLU
HO LQWHUYDOR YDOLGR SDUD ORV GtDV FRPR ��WKURXJKW � ����

• & �� 5 6� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD , GH & VH UHODFLRQD D WUDYpV GH OD UHODFLyQ
5 FRQ YDORUHV QXPpULFDPHQWH PHQRUHV TXH D WUDYpV GH 6� (O UDQJR GH ODV UHODFLRQHV
5 \ 6 GHEH VHU QXPpULFR� /RV RWURV RSHUDGRUHV DULWPpWLFRV >, <=, >=, = \ <> 
WLHQHQ VLJQLILFDGRV DQiORJRV� 3RU HMHPSOR VL GHILQLPRV GRV UHODFLRQHV
Q~PHURBGHBDPLJRV \ Q~PHURBGHBFRQRFLGRV �GH UDQJR QXPpULFR� HQ HO FRQFHSWR SHUVRQDV
SRGHPRV LQFOXLU OD UHVWULFFLyQ �� Q~PHURBGHBDPLJRV Q~PHURBGHBFRQRFLGRV�.

• & ��UHODWHV 5 5� 5�� VLJQLILFD TXH 3DUD FXDOTXLHU LQVWDQFLD , GH & VH FXPSOH TXH VL ,
VH UHODFLRQD FRQ ,� D WUDYpV GH 5� \ FRQ ,� D WUDYpV GH 5�� ,� H ,� VH UHODFLRQDQ
PHGLDQWH 5� 3RU HMHPSOR� HO FRQFHSWR TXH UHSUHVHQWD D WRGRV ORV KRPEUHV FX\DV
PXMHUHV VRQ ODV PDGUHV GH VXV KLMRV� VH HVFULEH FRPR �UHODWHV PDGUH HVSRVD KLMR�
TXH TXLHUH GHFLU� �VL 0DUtD HV OD PXMHU GH -XDQ� \ 3HSH HV HO KLMR GH -XDQ� HQWRQFHV 0DUtD HV OD
PDGUH GH 3HSH��

• & ��VDWLVILHV �";� 4� VLJQLILFD TXH 3DUD FXDOTXLHU LQVWDQFLD , GH &� VH FXPSOH TXH OD
FRQVXOWD 4 GH /220 VH VDWLVIDFH FXDQGR OD YDULDEOH "; HVWi OLJDGD D ,�

1.2 El lenguaje de definición de relaciones 
UHODWLRQ�H[SU �� 

5HODWLRQ1DPH _
� �$1' UHODWLRQ�H[SU� � _
� ^�'20$,1 _ �5$1*(` FRQFHSW�H[SU � _
� �'20$,16 FRQFHSW�H[SU FRQFHSW�H[SU� � _
� �,19(56( UHODWLRQ�H[SU � _
� �&20326( UHODWLRQ�H[SU� � _
� �6$7,6),(6 � "9DU "9DU� � TXHU\�H[SU ��
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2EVHUYDPRV TXH GHILQLFLyQ GH XQD UHODFLyQ SXHGH LQFOXLU�

• 2WUD UHODFLyQ GHILQLGD FRQ DQWHULRULGDG�

• 5HVWULFFLRQHV VREUH HO WLSR GHO GRPLQLR �GRPDLQ� R GHO UDQJR �UDQJH� GH OD UHODFLyQ�

• 8QD UHODFLyQ SXHGH VHU HO UHVXOWDGR GH FRPSRQHU �FRPSRVH� RWUDV H[LVWHQWHV�

• 8QD UHODFLyQ VH SXHGH GHILQLU FRPR OD LQYHUVD �LQYHUVH� GH RWUD GHILQLGD
SUHYLDPHQWH�

• /D FRQMXQFLyQ GH FXDOTXLHUD GH ODV DQWHULRUHV�

$GHPiV GH OD SURSLD GHILQLFLyQ� D ORV FRQFHSWRV \ D ODV UHODFLRQHV VH OHV SXHGHQ DVRFLDU
RWURV DWULEXWRV� $OJXQDV GH ODV UHVWULFFLRQHV LQYROXFUDQ D XQ ~QLFR FRQFHSWR PLHQWUDV TXH
RWUDV LQYROXFUDQ D PiV GH XQR�

,QFOXLPRV XQD GHVFULSFLyQ LQIRUPDO GH ORV RSHUDGRUHV GH FRQVWUXFFLyQ GHO OHQJXDMH GH
GHILQLFLyQ GH UHODFLRQHV� (Q OD 7DEOD $�� VH LQFOX\H OD VHPiQWLFD GHQRWDFLRQDO GH ORV
RSHUDGRUHV� 5HFRUGDPRV TXH XQD LQVWDQFLD GH XQD UHODFLyQ 5 HV XQD WXSOD RUGHQDGD GH
LQGLYLGXRV UHODFLRQDGRV PHGLDQWH 5� 6XSRQHPRV TXH OD UHODFLyQ TXH HVWDPRV FRQVWUX\HQGR
HV 5�� OD GHILQLFLyQ SXHGH LQFOXLU�

• 5 6� VLJQLILFD TXH 5 HV LJXDO TXH RWUD UHODFLyQ GHILQLGD SUHYLDPHQWH 6� 3RU HMHPSOR�
SRGHPRV GHILQLU OD UHODFLyQ SDULHQWH EDViQGRQRV HQ OD UHODFLyQ KLMR�

• 5 %,1$5<�783/( VLJQLILFD TXH 5 HV LJXDO TXH OD UHODFLyQ TXH RFXSD OD SRVLFLyQ PiV
DUULED GH OD MHUDUTXtD GH UHODFLRQHV ELQDULDV� HV GHFLU VXEVXPH D FXDOTXLHU RWUD
UHODFLyQ ELQDULD�

• 5 ��DQG 6� �� 6Q� VLJQLILFD TXH FXDOTXLHU LQVWDQFLD GH OD UHODFLyQ 5� WDPELpQ HV
LQVWDQFLD GH ODV UHODFLRQHV 6� ���� 6Q� 3RU HMHPSOR� SRGHPRV GHILQLU OD UHODFLyQ ´PX\
DPLJRµ FRPR �SDULHQWH \ DPLJR�� GH IRUPD TXH VL �/XLV HV PX\ DPLJR GH -XDQ�
HQWRQFHV �/XLV HV DPLJR GH -XDQ� \ �/XLV HV SDULHQWH GH -XDQ��

• 5 ��GRPDLQ &� VLJQLILFD TXH VL �L��L�! HV XQD LQVWDQFLD GH 5� HQWRQFHV L� HV
LQVWDQFLD GHO FRQFHSWR &� 3RU HMHPSOR� VH SXHGH LQFOXLU HQ OD GHILQLFLyQ GH OD UHODFLyQ
KLMR TXH ORV HOHPHQWRV GH VX GRPLQLR VRQ LQVWDQFLDV GHO FRQFHSWR SHUVRQD�

6 6,

%,1$5< 783/( ∆, × ∆,

��DQG 6� �� 6Q� 6� ,∩ ... ∩ 6Q ,
��GRPDLQ &� ^�G�G
� ∈ �∆, × ∆,� _ G ∈ & , `
��UDQJH &� ^�G�G
� ∈ �∆, × ∆,� _ G
 ∈ & , `
��GRPDLQV &� ��� &Q��� ^�G�����GQ�∈�∆, ×��×∆,� _ G� ∈ &� , ����� GQ�� ∈ &Q�� ,
��LQYHUVH 6� ^�G�G
� ∈ 5 , _ �G
�G� ∈ 6 , `

5 HV OD UHODFLyQ TXH HVWDPRV GHILQLHQGR�

��FRPSRVH 5� �� 5Q� 5�, ° ��� ° 5Q,

VLHQGR OD RSHUDFLyQ �°�� ^�G��G��` ° ^�G��G��`  ^�G��G��`

Tabla A-2. Semántica denotacional de los constructores de relación de 
LOOM 
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• 5 ��GRPDLQV &� ��&Q��� VLJQLILFD TXH VL �L������LQ! HV XQD LQVWDQFLD GH 5� HQWRQFHV

∀M�����Q��� VH FXPSOH TXH LM HV LQVWDQFLD GHO FRQFHSWR &M� 3RU HMHPSOR� VH SXHGH
GHILQLU OD UHODFLyQ KLMR FRPR XQD UHODFLyQ GH DULGDG � HQ OD TXH ORV HOHPHQWRV GH VXV
GRPLQLRV VRQ LQVWDQFLDV GH ORV FRQFHSWRV KRPEUH \ PXMHU�

• 5 ��UDQJH &� VLJQLILFD TXH VL �L��L�! HV XQD LQVWDQFLD GH 5� HQWRQFHV L� HV LQVWDQFLD
GHO FRQFHSWR &� 3RU HMHPSOR� VH SXHGH LQFOXLU HQ OD GHILQLFLyQ GH OD UHODFLyQ KLMR TXH
ORV HOHPHQWRV GH VX UDQJR GHEHQ VHU LQVWDQFLDV GHO FRQFHSWR SHUVRQD�

• 5 ��LQYHUVH 6� VLJQLILFD TXH VL �L��L�! HV XQD LQVWDQFLD GH 5� HQWRQFHV �L��L�! HV XQD
LQVWDQFLD GH 6� 3RU HMHPSOR� OD UHODFLyQ SDGUH VH SXHGH GHILQLU FRPR OD LQYHUVD GH OD
UHODFLyQ KLMR� GH IRUPD TXH FXDQGR VH LGHQWLILTXH XQD LQVWDQFLD �S� K! GH OD UHODFLyQ
KLMR� DXWRPiWLFDPHQWH VH GHWHFWH TXH OD GXSOD �K� S! HV XQD LQVWDQFLD GH OD UHODFLyQ
SDGUH�

• 5 ��FRPSRVH 5� �� 5Q��� VLJQLILFD TXH SDUD FXDOTXLHU LQVWDQFLD �L������LQ! GH 5 VH
FXPSOH TXH �LL� LL��! HV LQVWDQFLD GH 5L SDUD FXDOTXLHU L HQWUH � \ Q��� 3RU HMHPSOR�
SRGHPRV GHILQLU OD UHODFLyQ FXxDGR FRPR OD FRPSRVLFLyQ GH ODV UHODFLRQHV HVSRVD \
KHUPDQR� GH IRUPD TXH VL �S�� S�! HV XQD LQVWDQFLD GH OD UHODFLyQ HVSRVD �S� HV OD HVSRVD
GH S�� \ �S�� S�! HV XQD LQVWDQFLD GH OD UHODFLyQ KHUPDQR� HQWRQFHV VH LQILHUH TXH �S��
S�! HV XQD LQVWDQFLD GH OD UHODFLyQ FXxDGR

• 5 ��VDWLVILHV �";� �� ";Q� 4� VLJQLILFD TXH SDUD FXDOTXLHU LQVWDQFLD �L���LQ!GH 5 VH
VDWLVIDFH OD FRQVXOWD 4 FXDQGR ODV YDULDEOHV ";� �� ";Q VH OLJDQ �HQ RUGHQ� D L���LQ�

2. Los axiomas terminológicos y otras 
restricciones adicionales 

(Q /220� DO LJXDO TXH HQ RWURV VLVWHPDV GH '/V� DGHPiV GH OD SURSLD GHILQLFLyQ� SRGHPRV
DVRFLDU D ORV FRQFHSWRV \ UHODFLRQHV RWURV DWULEXWRV TXH UHVWULQJHQ HO FRQMXQWR GH
LQWHUSUHWDFLRQHV D VHU FRQVLGHUDGDV� (VWR LQFOX\H� SRU HMHPSOR� OD GHILQLFLyQ GH WpUPLQRV
SULPLWLYRV R GHILQLGRV \ OD FUHDFLyQ GH SDUWLFLRQHV R SDUWLFLRQHV H[KDXVWLYDV VREUH XQ FRQFHSWR� (Q
HVWH DSDUWDGR YDPRV D GHVFULELU DOJXQDV GH HVWDV UHVWULFFLRQHV� TXH VH DxDGHQ D OD GHILQLFLyQ
GH ORV WpUPLQRV �FRQFHSWRV \ UHODFLRQHV� FRPR DUJXPHQWRV DGLFLRQDOHV�

8WLOL]DQGR LV�LV�SULPLWLYH VH SXHGH GHILQLU XQ WpUPLQR �WDQWR ORV FRQFHSWRV FRPR ODV
UHODFLRQHV� FRPR GHILQLGR R FRPR SULPLWLYR� &RPR \D YLPRV� ORV WpUPLQRV GHILQLGRV VRQ
DTXHOORV HQ ORV TXH OD GHVFULSFLyQ UHFRJH HO FRQMXQWR GH FRQGLFLRQHV QHFHVDULDV \ VXILFLHQWHV TXH
GHEHQ YHULILFDU ODV LQVWDQFLDV GH HVH WpUPLQR� PLHQWUDV TXH HQ ORV WpUPLQRV SULPLWLYRV ODV
UHVWULFFLRQHV TXH DSDUHFHQ HQ OD GHVFULSFLyQ VRQ WDQ VyOR ODV FRQGLFLRQHV QHFHVDULDV TXH VH
DSOLFDQ D ODV LQVWDQFLDV GH HVH WpUPLQR� (Q FDVR GH QR XWLOL]DU QLQJXQR GH ORV GRV� SRU GHIHFWR
HO WpUPLQR TXH VH GHILQH VH FRQVLGHUD XQD HVSHFLDOL]DFLyQ SULPLWLYD GH 7+,1*�

/RV FRQFHSWRV GHILQLGRV UHFRQRFHQ FRPR LQVWDQFLDV VX\DV DTXHOORV LQGLYLGXRV TXH
VDWLVIDFHQ VX GHVFULSFLyQ� /DV UHODFLRQHV GHILQLGDV SHUPLWHQ LGHQWLILFDU FRPR LQVWDQFLDV GH
GLFKD UHODFLyQ D ODV WXSODV RUGHQDGDV GH LQGLYLGXRV TXH VDWLVIDJDQ VX GHILQLFLyQ�

(QWUH ODV UHVWULFFLRQHV DxDGLGDV TXH LQYROXFUDQ D XQ ~QLFR FRQFHSWR�UHODFLyQ QRV
HQFRQWUDPRV FRQ�

• /RV DUJXPHQWRV LPSOLHV \ GHIDXOWV TXH VH XWLOL]DQ SDUD DVRFLDU XQD UHJOD D XQ
FRQFHSWR� /D GHILQLFLyQ HV� FRPR DQWHV VHxDOiEDPRV� HO FRQMXQWR GH FRQGLFLRQHV
QHFHVDULDV \ VXILFLHQWHV SDUD LGHQWLILFDU TXH XQ LQGLYLGXR HV XQD LQVWDQFLD GHO WpUPLQR
GHILQLGR �HQ HO FDVR GH ORV WpUPLQRV SULPLWLYRV WDQ VyOR UHSUHVHQWDQ FRQGLFLRQHV
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QHFHVDULDV�� 0HGLDQWH ORV DUJXPHQWRV LPSOLHV \ GHIDXOWV� VH SXHGH DVRFLDU� DGHPiV� FRQ
OD GHILQLFLyQ GH XQ FRQFHSWR R UHODFLyQ� XQ FRQMXQWR GH FRQGLFLRQHV QHFHVDULDV� TXH
QR VH FRQVLGHUDQ FRPR LQWUtQVHFDV GH OD HQWLGDG UHSUHVHQWDGD� \ SRU OR WDQWR QR VH
LQFOX\HQ HQ VX GHILQLFLyQ� SHUR TXH� XQD YH] VH KD LGHQWLILFDGR TXH XQ LQGLYLGXR HV
LQVWDQFLD GHO FRQFHSWR R GH OD UHODFLyQ� VH DSOLFDUiQ VREUH pO� /DV UHJODV LQWURGXFLGDV
FRQ LPSOLHV VRQ HVWULFWDV� HV GHFLU VH DSOLFDQ VLHPSUH TXH XQ LQGLYLGXR VH FODVLILTXH
FRPR LQVWDQFLD GHO WpUPLQR� /DV LPSOLFDFLRQHV LQWURGXFLGDV FRQ GHIDXOW VyOR VH
DSOLFDQ VL VRQ FRQVLVWHQWHV FRQ HO HVWDGR DFWXDO GH OD EDVH GH FRQRFLPLHQWR� HV GHFLU�
VH DSOLFDUiQ VLHPSUH TXH QR HQWUHQ HQ FRQWUDGLFFLyQ FRQ OD LQIRUPDFLyQ DVHUWDGD
H[SOtFLWDPHQWH�

• 0HGLDQWH HO DUJXPHQWR FKDUDFWHULVWLFV SRGHPRV DxDGLU FDUDFWHUtVWLFDV TXH
FRQGLFLRQDQ HO WLSR GH UD]RQDPLHQWR TXH VH SXHGH UHDOL]DU VREUH OD HQWLGDG TXH HVWi
VLHQGR GHILQLGD� 3RU HMHPSOR� ORV FRQFHSWRV R UHODFLRQHV VH SXHGHQ PDUFDU FRPR
FORVHG�ZRUOG� LQGLFDQGR DVt TXH VREUH HOORV VH DSOLFDUi XQD VHPiQWLFD GH PXQGR
FHUUDGR� HQ OXJDU GH OD VHPiQWLFD GH PXQGR DELHUWR TXH VH DSOLFD SRU GHIHFWR�
7DPELpQ VH SXHGH LQGLFDU� SRU HMHPSOR� TXH XQD UHODFLyQ GHEH VHU QHFHVDULDPHQWH
XQLYDOXDGD FRQ VLQJOH�YDOXHG�

• 0HGLDQWH ORV DUJXPHQWRV SUHGLFDWH \ IXQFWLRQ SRGHPRV GHILQLU FRQFHSWRV \
UHODFLRQHV XWLOL]DQGR SURFHGLPLHQWRV R IXQFLRQHV� TXH HVFDSDQ D ORV PHFDQLVPRV GH
UD]RQDPLHQWR \ FODVLILFDFLyQ GH OD OyJLFD GHVFULSWLYD� SHUR TXH OOHJDQ GRQGH ORV
RSHUDGRUHV GHO OHQJXDMH WHUPLQROyJLFR QR SXHGHQ OOHJDU� $Vt� FRQ XQ FRQFHSWR VH
SXHGH DVRFLDU XQD IXQFLyQ LPSOHPHQWDGD HQ XQ OHQJXDMH GH SURSyVLWR JHQHUDO �/LVS
HQ HO FDVR GH /220� TXH� DO VHU DSOLFDGD VREUH XQ LQGLYLGXR� GHWHUPLQH VL HO
LQGLYLGXR HV XQD LQVWDQFLD GHO FRQFHSWR� R ELHQ XQD IXQFLyQ TXH DO VHU LQYRFDGD
GHYXHOYD ODV LQVWDQFLDV GHO FRQFHSWR� < XQD UHODFLyQ VH SXHGH GHILQLU SRU PHGLR GH
XQD IXQFLyQ TXH� D SDUWLU GHO SULPHU HOHPHQWR GH OD GXSOD� REWHQJD HO VHJXQGR�

$GHPiV GH ODV UHVWULFFLRQHV DVRFLDGDV FRQ FRQFHSWRV LQGLYLGXDOHV� HV SRVLEOH GHILQLU
UHVWULFFLRQHV TXH LQYROXFUDQ D PiV GH XQ FRQFHSWR� (Q FRQFUHWR� XWLOL]DQGR ORV
DUJXPHQWRV SDUWLWLRQV \ H[KDXVWLYH�SDUWLWLRQV HV SRVLEOH UHSUHVHQWDU TXH ODV LQVWDQFLDV
GH XQ FRQFHSWR GHEHQ HVWDU RUJDQL]DGDV HQ XQ FLHUWR Q~PHUR GH FODVHV GLVMXQWDV� 3RU
HMHPSOR� SRGHPRV UHSUHVHQWDU TXH ORV FRQFHSWRV PDPtIHUR \ DYH FRQVWLWX\HQ XQD SDUWLFLyQ
GHO FRQFHSWR YHUWHEUDGR� /RV FRQFHSWRV PDPtIHUR \ DYH VRQ GLVMXQWRV \ VXEFRQFHSWRV GH
YHUWHEUDGR \ FXPSOHQ TXH QR SXHGH H[LVWLU QLQJ~Q LQGLYLGXR TXH VHD DO PLVPR WLHPSR
LQVWDQFLD GH PDPtIHUR \ GH DYH� DXQTXH Vt SXHGH KDEHU LQVWDQFLDV GHO FRQFHSWR YHUWHEUDGR TXH
QR VHD LQVWDQFLD QL GH PDPtIHUR QL GH DYH� 6L OD SDUWLFLyQ HV H[KDXVWLYD� WRGDV ODV LQVWDQFLDV GHO
FRQFHSWR GHEHQ VHU LQVWDQFLDV GH XQD� \ VyOR XQD� GH ODV FODVHV TXH FRPSRQHQ OD SDUWLFLyQ�
$Vt� SRU HMHPSOR� ORV FRQFHSWRV PDPtIHUR� DYH� UHSWLO \ SH] FRQVWLWX\HQ XQD SDUWLFLyQ
H[KDXVWLYD GHO FRQFHSWR YHUWHEUDGR� 8WLOL]DQGR HO DUJXPHQWR LQ�SDUWLWLRQ LQGLFDPRV TXH XQ
FRQFHSWR IRUPD SDUWH GH XQD SDUWLFLyQ� 6L XQ FRQFHSWR IRUPD SDUWH GH XQD SDUWLFLyQ �SRU
HMHPSOR PDPtIHUR HV SDUWH GH OD SDUWLFLyQ GH ORV YHUWHEUDGRV� GHEH HVSHFLDOL]DU DO FRQFHSWR
VREUH HO TXH HO HVWDPRV FRQVWUX\HQGR OD SDUWLFLyQ� HV GHFLU HO FRQFHSWR PDPtIHUR GHEH
HVSHFLDOL]DU DO FRQFHSWR YHUWHEUDGR�

/D 7DEOD $�� PXHVWUD OD VHPiQWLFD SDUD ORV D[LRPDV WHUPLQROyJLFRV GH /220� GRQGH
SRGHPRV VXVWLWXLU & SRU FXDOTXLHUD GH ODV FRQVWUXFFLRQHV GH OD 7DEOD $�� \ 5 SRU ODV
FRQVWUXFFLRQHV GH OD 7DEOD $���
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3. Lenguaje asertivo de LOOM 
/DV DVHUFLRQHV TXH HV SRVLEOH FRQVWUXLU HQ /220 VRQ ODV REWHQLGDV FRQ HO OHQJXDMH DVHUWLYR ��
R GH GHILQLFLyQ GH LQGLYLGXRV³VLJXLHQWH�

SURSRVLWLRQ �� 
� FRQFHSW LQVWDQFH � _
� UHODWLRQ LQVWDQFH� YDOXH � _
� �&5($7( "9DU FRQFHSW >�&/26@ � _
� �6$0(�$6 LQVWDQFH LQVWDQFH � _
� �$%287 LQVWDQFH DERXW�FODXVH �

DERXW�FODXVH �� 
FRQFHSW _ � FRQFHSW � _ � UHODWLRQ YDOXH � _
��),//('�%< UHODWLRQ YDOXH�� _ ��),//('�%<�/,67 UHODWLRQ OLVW � _
� ^�$7�/($67 _ �$7�0267 _ �(;$&7/<` ,QWHJHU UHODWLRQ � _
� ^�$// _ �620( _ �7+(` UHODWLRQ FRQFHSW �

/DV UHVWULFFLRQHV LQGLFDQ TXH�

• 6H SXHGH DVHUWDU TXH XQ LQGLYLGXR HV LQVWDQFLD GH XQ FRQFHSWR SUHYLDPHQWH GHILQLGR�

• 6H SXHGH DVHUWDU TXH XQ LQGLYLGXR HVWi UHODFLRQDGR FRQ RWUR D WUDYpV GH XQD FLHUWD
UHODFLyQ�

• 6H SXHGHQ LPSRQHU UHVWULFFLRQHV VREUH OD FDUGLQDOLGDG R HO WLSR GH ORV YDORUHV GH ODV
UHODFLRQHV DSOLFDEOHV VREUH XQ LQGLYLGXR�

(Q /220 VH SXHGHQ HOLPLQDU DVHUFLRQHV \ HQ FRQVHFXHQFLD HO VLVWHPD FXHQWD FRQ XQ
PHFDQLVPR GH PDQWHQLPLHQWR GH OD YHUGDG� (O OHQJXDMH TXH VH HPSOHD SDUD HOLPLQDU
DVHUFLRQHV HV HO PLVPR TXH HO TXH VH XWLOL]D SDUD FRQVWUXLUODV �XWLOL]DGR HQ XQD H[SUHVLyQ
IRUJHW HQ YH] GH HQ XQD H[SUHVLyQ WHOO��

�GHIFRQFHSW $ � $ , ⊆ ∆,

�GHIFRQFHSW $ �LV &� $ , ≡ & ,

�GHIFRQFHSW $ �LV�SULPLWLYH &� $ , ⊆ & ,

�GHIUHODWLRQ 3 �LV 5� 3 ,  5 ,

�GHIUHODWLRQ 3 �LV�SULPLWLYH 5� 3 , ⊆ 5 ,

�GHIUHODWLRQ 3� 3 , ⊆ ∆,× ∆,

�GLVMRLQW $� ��� $Q� $L, ∩ $M,  ∅ � L ≠ M
�SDUWLWLRQ % $� ��� $Q� ∪N � �� Q $N, ⊆ %,� $L, ∩ $M,  ∅ � L ≠ M
�H[KDXVWLYH�SDUWLWLRQ % $� ��� $Q� ∪N � �� Q $N,  %, � $L, ∩ $M,  ∅ � L ≠ M
�LPSOLHV $ %� $, ⊆ %,

Tabla A-3. Semántica denotacional de los axiomas 
terminológicos y restricciones adicionales del lenguaje LOOM 
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4. Lenguaje de consultas de LOOM 
$GHPiV GH ORV GRV OHQJXDMHV DQWHULRUHV� WHUPLQROyJLFR \ DVHUWLYR� /220 FXHQWD FRQ XQ
OHQJXDMH SDUD UHFXSHUDU LQGLYLGXRV GH OD EDVH GH FRQRFLPLHQWR TXH FXPSODQ XQD VHULH GH
UHVWULFFLRQHV H[SUHVDEOHV D WUDYpV GH GLFKR OHQJXDMH� /DV FRQVXOWDV TXH VH SXHGHQ UHDOL]DU
SXHGHQ VHU PX\ HODERUDGDV� LQFOX\HQGR GHVFULSFLRQHV SDUFLDOHV GH ORV GDWRV D UHFXSHUDU
,QFOXLPRV OD VLQWD[LV GH HVWH OHQJXDMH� TXH FXEUH XQ VXEFRQMXQWR GH OD OyJLFD GH SUHGLFDGRV
GH SULPHU RUGHQ�

TXHU\�H[SU �� 
� ^�$1' _ �25` TXHU\�H[SU�� _
� ^�127 _ �)$,/` TXHU\�H[SU � _
� �,03/,(6 TXHU\�H[SU TXHU\�H[SU � _
� ^�)25�620( _ �)25�$//` � "9DU�� TXHU\�H[SU � _
� �&2//(&7 � "9DU � TXHU\�H[SU � _
� FRQFHSW LQVWDQFH � _
� UHODWLRQ LQVWDQFH� YDOXH � _
� �6$0(�$6 LQVWDQFH LQVWDQFH � _
� �68%6(7 LQVWDQFH LQVWDQFH � _
� �35('&$// /LVS3UHGLFDWH YDOXH� � _
� �$%287 LQVWDQFH DERXW�FODXVH �

5. Razonamiento hacia adelante y semántica 
de mundo abierto 

/DV GRV FDUDFWHUtVWLFDV TXH� SRU GHIHFWR� DIHFWDQ DO WLSR GH LQIHUHQFLDV TXH VH UHDOL]DQ HQ
/220 VRQ HO KHFKR GH TXH WDQWR HO FODVLILFDGRU FRPR HO UHFRQRFHGRU ´UD]RQHQ KDFLD
DGHODQWHµ �IRUZDUG FKDLQLQJ� >0DF*UHJRU��@ \ HO TXH VH VXSRQJD XQD VHPiQWLFD GH ´PXQGR
DELHUWRµ TXH HV FRP~Q D ORV VLVWHPDV GH '/V \ D RWURV VLVWHPDV GH UHSUHVHQWDFLyQ GH
FRQRFLPLHQWR �DXQTXH QR HQ VLVWHPDV GH EDVHV GH GDWRV�� (VWD FDUDFWHUtVWLFD QRUPDOPHQWH VH
XWLOL]DQ HQ FRQWH[WRV HQ ORV TXH QR VH SXHGH DVXPLU TXH HO FRQRFLPLHQWR VHD FRPSOHWR
>%UDFKPDQ HW DO� ��@�

&XDQGR XQ VLVWHPD UD]RQD KDFLD DGHODQWH VH LQILHUH WRGR OR TXH HV SRVLEOH LQIHULU D SDUWLU
GH OD LQIRUPDFLyQ GH TXH VH GLVSRQH� (VWD HV OR TXH KDFH TXH� FDGD YH] TXH VH LQWURGXFH XQD
QXHYD LQVWDQFLD HQ OD $%R[� R VH PRGLILFD DOJXQD H[LVWHQWH� VH UHYLVHQ DXWRPiWLFDPHQWH ORV
FDPELRV TXH HOOR SXHGD SURGXFLU HQ ORV HQODFHV LQVWDQFLD�GH FRUUHVSRQGLHQWHV D ORV WLSRV \ TXH
KDQ VLGR FDOFXODGRV SUHYLDPHQWH� \D DIHFWHQ ORV FDPELRV DO SURSLR LQGLYLGXR R D RWURV FRQ ORV
TXH VH HQFXHQWUH UHODFLRQDGR�

(O SULQFLSDO LQFRQYHQLHQWH TXH WLHQH HO XVR GH XQD HVWUDWHJLD GH UD]RQDPLHQWR KDFLD
DGHODQWH HV VX HOHYDGR FRVWH� (Q /220 VH LQWURGXFH XQD VHULH GH UHVWULFFLRQHV \ IDFLOLGDGHV
TXH SHUPLWHQ UHGXFLU GLFKR FRVWH� 3RGHPRV UHVXPLUODV HQ ODV GRV VLJXLHQWHV�

• (O FODVLILFDGRU QR XWLOL]D OD LQIRUPDFLyQ GLVSRQLEOH DFHUFD GH ORV LQGLYLGXRV� &RPR
KHPRV YLVWR� OD GHILQLFLyQ GH FRQFHSWRV SXHGH KDFHU UHIHUHQFLD D LQGLYLGXRV �D WUDYpV
GH UHVWULFFLRQHV FRPR ILOOHG�E\ R RQH�RI�� 6LQ HPEDUJR OD LQIRUPDFLyQ DFHUFD GH
GLFKRV LQGLYLGXRV QR VH XWLOL]D SDUD HO FiOFXOR GH OD UHODFLyQ GH VXEVXQFLyQ \� HQ
FRQVHFXHQFLD� WDPSRFR VH XWLOL]D HQ HO SURFHVR GH FODVLILFDFLyQ� 'H HVWD IRUPD� OD
LQFOXVLyQ GH XQD QXHYD DVHUFLyQ HQ OD EDVH GH FRQRFLPLHQWR QR SXHGH SURYRFDU XQD
UHFODVLILFDFLyQ GH OD MHUDUTXtD �MHUDUTXtD TXH� SRU RWUD SDUWH� VH FRQVLGHUD
HVHQFLDOPHQWH HVWiWLFD�� 6L HVWH WLSR GH UHFODVLILFDFLRQHV VH DGPLWLHVHQ� SRGUtDQ GDU
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OXJDU D QXHYDV LQIHUHQFLDV HQ OD $%R[� OR TXH D VX YH] SURYRFDUtD XQD QXHYD
UHFODVLILFDFLyQ� \ DVt VXFHVLYDPHQWH�

• /RV FRQFHSWRV VH SXHGHQ PDUFDU GH PRGR TXH VREUH HOORV VH UHDOLFH UD]RQDPLHQWR
´KDFLD DWUiVµ� 3RU GHIHFWR ORV FRQFHSWRV HVWiQ PDUFDGRV FRPR ´KDFLD DGHODQWHµ� HVWR
HV� HO UHFRQRFHGRU VH HQFDUJD HQ WRGR PRPHQWR GH PDQWHQHU DFWXDOL]DGD OD OLVWD GH
LQGLYLGXRV \ VXV WLSRV D SDUWLU GH ODV DVHUFLRQHV FRQRFLGDV� 6LQ HPEDUJR� FXDQGR XQ
FRQFHSWR VH PDUFD FRPR ´KDFLD DWUiVµ HO UHFRQRFHGRU VyOR FDOFXOD OD UHODFLyQ
LQVWDQFLD�GH EDMR GHPDQGD H[SOtFLWD� UHGXFLpQGRVH DVt OD FDUJD FRPSXWDFLRQDO� /RRP
XWLOL]D OD HVWUDWHJLD GH LPSOHPHQWDFLyQ GHO UHFRQRFHGRU TXH VH EDVD HQ OD UHODFLyQ ´HV
LQVWDQFLD GHµ�

(Q ORV VLVWHPDV HQ ORV TXH� DGHPiV GH OD UHDOL]DFLyQ GH DVHUFLRQHV \ GHO DOPDFHQDPLHQWR
GH ORV UHVXOWDGRV GHO UHFRQRFLPLHQWR GH LQVWDQFLDV� VH SHUPLWH OD HOLPLQDFLyQ GH DVHUWRV HQ OD
$%R[� HO XVR GH UD]RQDPLHQWR KDFLD DGHODQWH UHTXLHUH OD LQFOXVLyQ GH DOJ~Q PHFDQLVPR GH
PDQWHQLPLHQWR GH OD YHUGDG TXH SUHVHUYH OD FRUUHFFLyQ GH ORV HQODFHV LQVWDQFLD�GH
DOPDFHQDGRV� 'LFKR PHFDQLVPR GHEH DVHJXUDU HQ WRGR PRPHQWR TXH �D� WRGRV ORV KHFKRV
TXH HV SRVLEOH LQIHULU D SDUWLU GH ORV KHFKRV DVHUWDGRV VH KDQ LQIHULGR� \ �E� FDGD KHFKR
LQIHULGR WLHQH VX SUXHED OyJLFD R GHPRVWUDFLyQ DVRFLDGD� $Vt ODV FRVDV� FDGD YH] TXH XQ QXHYR
KHFKR VH DVHUWD R VH HOLPLQD� HO PHFDQLVPR GH PDQWHQLPLHQWR GH OD YHUGDG GHEHUi UHYLVDU HO
FRQMXQWR GH KHFKRV LQIHULGRV�

(O VHJXQGR DVSHFWR LQIOX\HQWH HQ ODV LQIHUHQFLDV SRVLEOHV HV OD VXSRVLFLyQ GH XQD
VHPiQWLFD GH ´PXQGR DELHUWRµ� HVWR HV� FXDOTXLHU KHFKR TXH QR VHD FRQRFLGR SRU HO VLVWHPD
�FXDOTXLHU KHFKR QR DVHUWDGR� QR VH VXSRQH TXH HV IDOVR� VLPSOHPHQWH VH FRQVLGHUD
GHVFRQRFLGR \� FRPR WDO� LQFDSD] GH SURYRFDU LQIHUHQFLDV�

3RU HMHPSOR� VXSRQJDPRV TXH ORV ~QLFRV KHFKRV FRQRFLGRV VREUH $QD VRQ� ´$QD HV XQD
SHUVRQDµ 3HUVRQD�$QD� \ ´/XLV HV VX KLMRµ WLHQHBKLMR�$QD� /XLV�� (Q XQD EDVH GH GDWRV FRQ
VHPiQWLFD GH PXQGR FHUUDGR VH LQWHUSUHWDUtD TXH /XLV HV HO ~QLFR KLMR GH $QD� 6LQ HPEDUJR HQ
XQD $%R[ FRQ VHPiQWLFD GH PXQGR DELHUWR VH LQWHUSUHWD ~QLFDPHQWH TXH /XLV HV KLMR GH $QD
\ TXH QR VDEHPRV VL $QD WLHQH R QR PiV KLMRV� 3RU WDQWR� DXQTXH VH VHSD TXH /XLV HV XQD
LQVWDQFLD GHO FRQFHSWR +RPEUH �FRQVXOWDU OD WHUPLQRORJtD GH OD )LJXUD ��;� QR VH SRGUtD
GHGXFLU TXH WRGRV ORV KLMRV GH $QD VRQ KRPEUHV� 3DUD H[SUHVDU TXH /XLV HV HO ~QLFR KLMR GH
$QD KDEUtD TXH KDFHU HO DVHUWR H[SOtFLWR GH TXH $QD WLHQH XQ KLMR� �WHOO ��DERXW $QD
��H[DFWO\ � WLHQHBKLMR��� R WDPELpQ �WHOO ��DERXW $QD ��DW�PRVW � WLHQHBKLMR���

(VWD FDUDFWHUtVWLFD YLHQH LPSXHVWD� HQ OD SUiFWLFD� SRU HO KHFKR GH TXH VH UD]RQH KDFLD
DGHODQWH� 6L VH FRQVLGHUDUD XQD VHPiQWLFD GH ´PXQGR FHUUDGRµ� OR TXH QR VH DVHUWD VH
FRQVLGHUD IDOVR \� SRU OR WDQWR� WDPELpQ GD OXJDU D LQIHUHQFLDV� 'DGR TXH� JUDFLDV DO
UD]RQDPLHQWR KDFLD DGHODQWH� FXDOTXLHU FDPELR HQ OD EDVH GH FRQRFLPLHQWR SURYRFD OD
UHDOL]DFLyQ GH WRGDV ODV LQIHUHQFLDV SRVLEOHV� HQFRQWUDUtDPRV VLWXDFLRQHV HQ ODV TXH ORV KHFKRV
TXH VH DVHUWDQ FRQ SRVWHULRULGDG LQYDOLGDQ LQIHUHQFLDV UHDOL]DGDV HQ HO SDVDGR� DXPHQWDQGR
DVt GH PDQHUD LQWROHUDEOH OD FDUJD GHO VLVWHPD GH PDQWHQLPLHQWR GH OD YHUGDG�

5.1 Ejemplo de la incompletitud de LOOM 
&RPR YLPRV HQ HO &DStWXOR �� HQ /220 VH VDFULILFD OD FRPSOHWLWXG GHO UD]RQDPLHQWR SDUD
SRGHU DVt SURSRUFLRQDU XQ OHQJXDMH WHUPLQROyJLFR EDVWDQWH H[SUHVLYR \ XQD LPSOHPHQWDFLyQ
HILFLHQWH GH ORV PHFDQLVPRV GH UD]RQDPLHQWR� (VWD FDUDFWHUtVWLFD KDFH GH /220 XQ VLVWHPD
GH UHSUHVHQWDFLyQ DSWR SDUD VHU XWLOL]DGR HQ DSOLFDFLRQHV GH WDPDxR \ FRPSOHMLGDG UHDOHV� (O
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SUREOHPD GH HVWD GHFLVLyQ HV TXH HQ /220 QR HVWiQ LPSOHPHQWDGDV WRGDV ODV LQIHUHQFLDV TXH
OD VHPiQWLFD GH ORV FRQVWUXFWRUHV SHUPLWH� 6LUYD FRPR PXHVWUD HO VLJXLHQWH HMHPSOR�

�� &UHDPRV XQD SDUWLFLyQ H[KDXVWLYD VREUH HO FRQFHSWR D�

(defconcept a :exhaustive-partitions $a$) 

�� &UHDPRV ORV FRQFHSWRV F \ G TXH IRUPDQ XQD SDUWLFLRQ H[KDXVWLYD GHO FRQFHSWR D� GH
IRUPD TXH FXDOTXLHU LQVWDQFLD GH D GHEH VHU LQVWDQFLD GH F R G� SHUR HQ QLQJXQ FDVR SRGUi
VHU LQVWDQFLD GH DPERV�

(defconcept c  :is-primitive a :in-partition $a$) 

(defconcept d :is-primitive a :in-partition $a$)

3. &UHDPRV OD UHODFLyQ UHO (defrelation rel) 

�� &UHDPRV XQD VXEUHODFLyQ VXEUHO� GH OD UHODFLyQ UHO� $TXHOODV LQVWDQFLDV GH UHO FX\R UDQJR
VHD LQVWDQFLD GH F VH UHFRQRFHQ DXWRPiWLFDPHQWH FRPR LQVWDQFLDV GH VXEUHO�

 (defrelation subrel1 :is (:and rel (:range c))) 

�� &UHDPRV RWUD VXEUHODFLyQ VXEUHO� GH OD UHODFLyQ UHO� $TXHOODV LQVWDQFLDV GH UHO FX\R UDQJR
VHD LQVWDQFLD GH G VH UHFRQRFHQ DXWRPiWLFDPHQWH FRPR LQVWDQFLDV GH VXEUHO�

(defrelation subrel2 :is (:and rel (:range d)))  

�� &UHDPRV XQ FRQFHSWR H WDO TXH�

à &XDOTXLHU LQVWDQFLD L GH H VH UHODFLRQD D WUDYpV GH UHO VyOR FRQ LQVWDQFLDV GHO
FRQFHSWR D�

à &RPR PtQLPR VH UHODFLRQD FRQ � LQGLYLGXRV PHGLDQWH UHO�

à &RPR Pi[LPR VH UHODFLRQD FRQ � LQGLYLGXR PHGLDQWH VXEUHO��

à &RPR Pi[LPR VH UHODFLRQD FRQ � LQGLYLGXR PHGLDQWH VXEUHO��
�GHIFRQFHSW H

�LV ��DQG ��DOO UHO D�
��DW�OHDVW � UHO�
��DW�PRVW � VXEUHO��
��DW�PRVW � VXEUHO����

$XQTXH HO VLVWHPD GHEHUtD GHWHFWDU TXH HO FRQFHSWR H HV LQFRKHUHQWH QR OR KDFH� /D FDXVD GH
OD LQFRKHUHQFLD UDGLFD HQ TXH ODV DQWHULRUHV GHILQLFLRQHV LPSOLFDQ TXH HO FRQFHSWR H GHEH
YHULILFDU (:and (:at-most 2 rel) (:at-least 3 rel)) OR FXDO HV HYLGHQWHPHQWH
LPSRVLEOH�

5.2 Least Common Subsummer 
/D PD\RUtD GH ORV VLVWHPDV GH '/V LQFOX\HQ FRQVWUXFWRUHV VLPLODUHV D 7+,1* TXH HV HO
FRQFHSWR TXH VXEVXPH D WRGRV ORV GHPiV� \ ,1&2+(5(17� TXH HV HO FRQFHSWR TXH HV

VXEVXPLGR SRU WRGRV ORV GHPiV� 7DPELpQ H[LVWH XQ FRQVWUXFWRU GH
FRQFHSWRV GH WLSR $1'� FX\D VHPiQWLFD HV OD LQWHUVHFFLyQ GH
FRQMXQWRV� (VWRV FRQVWUXFWRUHV FRQYLHUWHQ HO HVSDFLR �LQILQLWR� GH ODV
GHVFULSFLRQHV HQ XQD HVWUXFWXUD PDWHPiWLFD GHQRPLQDGD
´VHPLUUHWtFXOR GH LQWHUVHFFLyQµ �PHHW VHPL�ODWWLFH�� GRQGH SDUD FXDOTXLHU
SDU GH GHVFULSFLRQHV $ \ % VH SXHGH HQFRQWUDU �VH SXHGH FRQVWUXLU� \D
TXH QR WRGRV ORV FRQFHSWRV GHO VHPLUUHWtFXOR HVWiQ FUHDGRV� HO Pi[LPR
OtPLWH LQIHULRU ²XQD GHVFULSFLyQ TXH JHQHUDOL]D D FXDOTXLHU RWUD
GHVFULSFLyQ TXH HVSHFLDOLFH D $ \ %² FRPR DQG�$� %��

/&6

�RU $ %�

�DQG $ %�

0/,

$%
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3RU HMHPSOR� GDGRV ORV FRQFHSWRV�

�GHIFRQFHSW &�
�LV ��DQG &8562

��DW�PRVW �� DOXPQR�
��DOO SURIHVRU ��RQH�RI *DXVV (XFOLGHV����

�GHIFRQFHSW &�
�LV ��DQG &8562 ',9(57,'2

��DW�PRVW �� DOXPQR�
��DOO SURIHVRU ��RQH�RI *DXVV 0DU[����

(OPi[LPR OtPLWH LQIHULRU �0/,� �*UHDWHVW &RPPRQ 6XEVXPHH *&6� VHUi�

�LV ��DQG &8562 ',9(57,'2
��DOO SURIHVRU ��RQH�RI *DXVV��
��DW�PRVW � SURIHVRU�
��DW�PRVW �� DOXPQR��

(Q /220 OR SRGHPRV REWHQHU XWLOL]DQGR OD IXQFLyQ FRPSXWH�FRQMXQFWLRQ�FRQFHSW TXH
FUHD \ FODVLILFD XQ FRQFHSWR TXH HV OD FRQMXQFLyQ GH ORV WpUPLQRV GDGRV �FRQFHSWRV R
UHODFLRQHV�� TXH GHEHQ HVWDU SUHYLDPHQWH FUHDGRV \ FODVLILFDGRV� (O QXHYR FRQFHSWR FUHDGR
WLHQH XQ QRPEUH DVLJQDGR SRU HO VLVWHPD�

�FRPSXWH�FRQMXQFWLRQ�FRQFHSW �OLVW �IF F�� �IF F����� ⇒ _&_F�	F�

7DPELpQ OR SRGUtDPRV REWHQHU PHGLDQWH HO FRQVWUXFWRU GH FRQFHSWRV DQG FRPR�

�GHIFRQFHSW 0/, �LV ��DQG F� F���

(O PtQLPR OtPLWH VXSHULRU �/&6� /HDVW�FRPPRQ�VXEVXPPHU� VHUi HO FRQFHSWR FRQ OD
VLJXLHQWH GHILQLFLyQ�

�LV ��DQG &8562
��DOO SURIHVRU ��RQH�RI *DXVV (XFOLGHV 0DU[��
��DW�PRVW � SURIHVRU�
��DW�PRVW �� DOXPQR��

TXH QR VH SXHGH REWHQHU FRQ QLQJXQD IXQFLyQ GH /220 DXQTXH Vt VH SXHGH GHILQLU HO
FRQFHSWR ��RU &� &�� TXH VHUi XQD JHQHUDOL]DFLyQ GH &� \ GH &�� (O FRQFHSWR DQWHULRU VH
REWLHQH FRPR� �GHIFRQFHSW 0/6 �LV ��RU F� F���

2WUD RSFLyQ HV XWLOL]DU OD IXQFLyQ ILQG�VXEVXPHUV	VXEVXPHV TXH GHYXHOYH XQD OLVWD GH ORV
FRQFHSWRV PiV HVSHFtILFRV SRU HQFLPD� SRU GHEDMR \ HTXLYDOHQWHV D FXDOTXLHU GHVFULSFLyQ GH
FRQFHSWR GDGD� WHQLHQGR HQ FXHQWD ~QLFDPHQWH ORV FRQFHSWRV GH OD EDVH GH FRQRFLPLHQWR
DFWXDO �QR FUHD QLQJXQR DGLFLRQDO�� (O /&6 GH XQ FRQMXQWR GH FRQFHSWRV VH REWLHQH FRPR HO
SULPHU YDORU TXH GHYXHOYH OD IXQFLyQ DSOLFDGD D OD H[SUHVLyQ IRUPDGD SRU HO 25 GH ORV
FRQFHSWRV HQ FXHVWLyQ� (V GHFLU� �ILQG�VXEVXPHUV	VXEVXPHHV 
��RU $ %�� Î /&6 �$�%�
*&6 �$�%� HTXLYDOHQW�FRQFHSW

(O WHUFHU YDORU GHYXHOWR HO QRPEUH GH XQ FRQFHSWR HTXLYDOHQWH GH OD EDVH GH
FRQRFLPLHQWR� VL KD\ DOJXQR� R 1,/ VL HO FRQFHSWR QR H[LVWH �QR HVWi GHILQLGR��
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APÉNDICE B: FORMALIZACIÓN DE CBRONTO EN 
LOOM 

APÉNDICE B: FORMALIZACIÓN DE CBRONTO EN LOOM 1 

�� 7(50,12/2*Ì$ *(1(5$/ ________________________________________________1 

��� /(1*8$-( '( 5(35(6(17$&,Ð1 '( &$626 _____________________________________1 
����� 7LSRV GH FDVRV SUHGHILQLGRV ______________________________3 

������� � 7HUPLQRORJtD SDUD GHVFULELU FDVRV GH GLVHxR
DUTXLWHFWyQLFR __________________________________________________5 

��� 7,326 '( ,1',&(6___________________________________________________8 
��� 7,326 '( 868$5,26 < &2168/7$6 _________________________________________8 
��� 7,326 '( 5(/$&,21(6_________________________________________________8 
��� '(6&5,3725(6 '(/ &217(;72 < &8$/,),&$'25(6 '(/ &212&,0,(172___________________10 
��� 7(50,12/2*Ì$ $',&,21$/ 3$5$ /26 0e72'26 _________________________________14 

����� 0HGLGDV \ IXQFLRQHV GH VLPLOLWXG _________________________15 
����� 7LSRV GH IDOOR \ HVWUDWHJLDV GH DGDSWDFLyQ \ UHSDUDFLyQ ____23 

�� 2172/2*Ì$ '( 7$5($6 < 0e72'26 ________________________________________25 

��� 7$5($6 ________________________________________________________25 
��� 0e72'26 _______________________________________________________28 

�� 7HUPLQRORJtD JHQHUDO

�� 5DLFHV GH ODV MHUDUTXLDV GH WHUPLQRV GH &%52QWR�
�GHIFRQFHSW &%52QWR�FRQFHSW

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH URRW IRU DOO WKH &%52QWR FRQFHSWV�����
�GHIUHODWLRQ &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH URRW IRU DOO WKH &%52QWR UHODWLRQV�����
�� UDL] GH ORV FRQFHSWRV GHO GRPLQLR�
�GHIFRQFHSW GRPDLQ�FRQFHSW

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH URRW IRU DOO WKH GRPDLQ HQWLWLHV�����
����� UDL] GH ODV UHODFLRQHV GHO GRPLQLR�
�GHIUHODWLRQ GRPDLQ�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH URRW RI WKH GRPDLQ UHODWLRQ KLHUDUFK\����

��� /HQJXDMH GH UHSUHVHQWDFLyQ GH FDVRV

�GHIFRQFHSW FDVH
�LV�SULPLWLYH ��DQG &%52QWR�FRQFHSW
��DOO KDV�FDVH�FRPSRQHQW FDVH�FRPSRQHQW�

��WKH KDV�GHVFULSWLRQ FDVH�GHVFULSWLRQ�
��DOO KDV�VROXWLRQ FDVH�VROXWLRQ� ��DW�PRVW � KDV�VROXWLRQ�
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��DOO KDV�UHVXOW FDVH�UHVXOW��
�DQQRWDWLRQV ��&XUUHQW0HDVXUH 'HIDXOWB0HDVXUH�

�GRFXPHQWDWLRQ �WKH FODVV RI WKH FDVHV�����
�GHIFRQFHSW FDVH�FRPSRQHQW �LV�SULPLWLYH &%52QWR�FRQFHSW�
�GHIFRQFHSW FDVH�GHVFULSWLRQ �LV�SULPLWLYH FDVH�FRPSRQHQW

��DOO NLQG�RI�UHDVRQLQJ UHDVRQLQJ�W\SH��
�GHIFRQFHSW UHDVRQLQJ�W\SH �LV�SULPLWLYH ��DQG &%52QWR�&RQFHSW ��RQH�RI
GLDJQRVLV HYDOXDWH H[SODLQ GHVLJQ UHVROYH VHDUFK��

�GHIFRQFHSW FDVH�VROXWLRQ �LV�SULPLWLYH FDVH�FRPSRQHQW�
�� +D\ GRV WLSRV GH VROXFLRQHV WUDQVIRUPDFLRQDOHV \ GHULYDFLRQDOHV�
�GHIFRQFHSW 7UDQVIRUPDWLRQDOB6ROXWLRQ �LV FDVH�VROXWLRQ�
�GHIFRQFHSW 'HULYDWLRQDOB6ROXWLRQ

�LV ��DQG FDVH�VROXWLRQ
��DOO KDV�VHTXHQFH�VWHS 6ROXWLRQ�6WHS�
��DW�OHDVW � KDV�VHTXHQFH�VWHS���

�GHIFRQFHSW 6ROXWLRQ�VWHS �LV�SULPLWLYH &%52QWR�FRQFHSW
��WKH GR�DFWLRQ $FWLRQ�
��DW�PRVW � RYHU� ��DOO RYHU 'RPDLQ�&RQFHSW�
��DOO DFWRU 'RPDLQ�&RQFHSW�
��WKH VHTXHQFH�QXPEHU ,QWHJHU��

�GHIFRQFHSW FDVHBZLWKBVROXWLRQ
�LV ��DQG FDVH ��DW�OHDVW � KDV�VROXWLRQ���

�GHIFRQFHSW *RDO �LV�SULPLWLYH &%52QWR�FRQFHSW�
�GHIFRQFHSW $FWLRQ �LV�SULPLWLYH &%52QWR�FRQFHSW�
�GHIFRQFHSW 3UHFRQGLWLRQ �LV�SULPLWLYH &%52QWR�FRQFHSW�
�GHIFRQFHSW 3URSHUWLHV �LV�SULPLWLYH 3UHFRQGLWLRQ�
�GHIFRQFHSW FDVH�UHVXOW �LV�SULPLWLYH FDVH�FRPSRQHQW�
�GHIFRQFHSW 6XFFHVV�5HVXOW �LV�SULPLWLYH FDVH�UHVXOW�

�GHIFRQFHSW )DLOXUH�5HVXOW �LV�SULPLWLYH
��DQG FDVH�UHVXOW ��DW�PRVW � IDLOXUH�VROXWLRQ�

��DOO IDLOXUH�VROXWLRQ )DLOXUH�&DVH�6ROXWLRQ�
��DW�PRVW � UHSDLUHG�VROXWLRQ�
��DOO UHSDLUHG�VROXWLRQ &DVH�6ROXWLRQ�
��WKH UHSDLU�ZLWK 5HSDLU�6WUDWHJ\���

�GHIFRQFHSW 6XFFHVV�UHVXOW �LV�SULPLWLYH FDVH�FRPSRQHQW�

�� 5HODFLRQHV
�GHIUHODWLRQ KDV�GHVFULSWLRQ

�LV�SULPLWLYH ��DQG KDV�FDVH�FRPSRQHQW�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �/LQN HDFK FDVH LQGLYLGXDO

ZLWK D FDVH�GHVFULSWLRQ LQVWDQFH UHSUHVHQWLQJ WKH
GHVFULSWLRQ RI WKH FDVH�����

�GHIUHODWLRQ NLQG�RI�UHDVRQLQJ
�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ

��GRPDLQ FDVH�GHVFULSWLRQ�
��UDQJH UHDVRQLQJ�W\SH��

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KLV UHODWLRQ MRLQV D FDVH ZLWK WKH NLQG RI
UHDVRQLQJ SHUIRUPHG E\ WKH FDVH �VHDUFK� H[SODLQV� GHVLJQ� UHVROYH� ���� ����
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�GHIUHODWLRQ KDV�SUHFRQGLWLRQ �LV�SULPLWLYH
��DQG ��UDQJH 3UHFRQGLWLRQ��

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �FDVH SUHFRQGLWLRQV DUH FHUWDLQ UHVWULFWLRQV
WKDW PXVW EH VDWLILVILHG EHIRUH DSSO\LQJ WKH FDVH VROXWLRQ�����
�GHIUHODWLRQ JHWV �LV�SULPLWLYH

��DQG ��UDQJH *RDO��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH JHWV UHODWLRQVKLS VSHFLI\ WKH JRDOV

WKDW DUH DFKLHYHG E\ WKH FDVH�����
�GHIUHODWLRQ KDV�VROXWLRQ

�LV�SULPLWLYH ��DQG KDV�FDVH�FRPSRQHQW ��UDQJH FDVH�VROXWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �MRLQV D FDVH ZLWK LWV VROXWLRQ�����

�GHIUHODWLRQ KDV�VHTXHQFH�VWHS
�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH 6ROXWLRQ�6WHS���

�GHIUHODWLRQ KDV�UHVXOW
�LV�SULPLWLYH ��DQG KDV�FDVH�FRPSRQHQW ��UDQJH FDVH�UHVXOW��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �/LQN HDFK FDVH LQGLYLGXDO ZLWK D FDVH�

GHVFULSWLRQ LQVWDQFH UHSUHVHQWLQJ WKH UHVXOW RI WKH FDVH�����
�GHIUHODWLRQ GR�DFWLRQ

�LV�SULPLWLYH ��DQG ��GRPDLQ VROXWLRQ�VWHS� ��UDQJH DFWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH SHUIRUP UHODWLRQVKLS ZLOO

MRLQ HDFK VROXWLRQ�VWHS ZLWK WKH DFWLRQ SHUIRUPHG E\ D FHUWDLQ VROXWLRQ
HQWLW\ RI WKH FDVH�����
�GHIUHODWLRQ VHTXHQFH�QXPEHU

�LV�SULPLWLYH ��DQG ��GRPDLQ VROXWLRQ�VWHS� ��UDQJH LQWHJHU��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH VHTXHQFH�QXPEHU UHODWLRQ OLQNV HDFK

VROXWLRQ�VWHS ZLWK LWV RUGHU QXPEHU LQ WKH DFWLRQ VHTXHQFH�����
�GHIUHODWLRQ RYHU

�LV�SULPLWLYH ��DQG ��GRPDLQ VROXWLRQ�VWHS���UDQJH GRPDLQ�FRQFHSW��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH RYHU UHODWLRQVKLS ZLOO MRLQ HDFK

VROXWLRQ�VWHS ZLWK WKH GRPDLQ HQWLW\ WKDW UHFHLYHV WKH DFWLRQV RI WKLV
VROXWLRQ VWHS�����
�GHIUHODWLRQ DFWRU

�LV�SULPLWLYH ��DQG ��GRPDLQ VROXWLRQ�VWHS���UDQJH GRPDLQ�FRQFHSW��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH DFWRU UHODWLRQVKLS ZLOO MRLQ HDFK

VROXWLRQ�VWHS ZLWK WKH DFWRU WKDW GRHV WKH DFWLRQV RI WKLV VROXWLRQ
VWHS�����
�GHIUHODWLRQ IDLOXUH�VROXWLRQ

�LV�SULPLWLYH &%52QWR�UHODWLRQ �GRPDLQ IDLOXUH�UHVXOW
�UDQJH IDLOXUH�FDVH�VROXWLRQ�

�GHIUHODWLRQ UHSDLUHG�VROXWLRQ �LV�SULPLWLYH &%52QWR�UHODWLRQ
�UDQJH &DVH�VROXWLRQ�

����� 7LSRV GH FDVRV SUHGHILQLGRV

�GHIFRQFHSW FRPSRXQGBGHVFULSWLRQ
�LV ��DQG FDVH�GHVFULSWLRQ ��DW�OHDVW � FRPSRVLWLRQ���

�GHIFRQFHSW WHPSRUDOBGHVFULSWLRQ
�LV ��DQG FDVH�GHVFULSWLRQ ��DW�OHDVW � WHPSRUDO���

�GHIFRQFHSW VSDWLDOBGHVFULSWLRQ
�LV ��DQG FDVH�GHVFULSWLRQ ��DW�OHDVW � VSDWLDO���

�GHIFRQFHSW GHVLJQBGHVFULSWLRQ
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�LV ��DQG FDVH�GHVFULSWLRQ ��DW�OHDVW � GHVLJQ�LVVXH�
��DOO VSDFH VSDFH�GHVF���DOO V\VWHP V\VWHP�GHVF��

�GHIFRQFHSW GHVFULSWLYHBGHVFULSWLRQ
�LV ��DQG FDVH�GHVFULSWLRQ ��DW�OHDVW � GHVFULSWLRQ�SURSHUW\���

�GHIFRQFHSW GHVFULSWLRQBZLWKBJRDOV
�LV ��DQG &DVH�'HVFULSWLRQ ��DW�OHDVW � JHWV� ��DOO JHWV *RDO��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI WKH FDVH GHVFULSWLRQV

KDYLQJ DW OHDVW RQH JRDO�����
�GHIFRQFHSW GHVFULSWLRQBZLWKBUHVWULFWLRQV

�LV ��DQG &DVH�'HVFULSWLRQ ��DW�OHDVW � UHVWULFWLRQ�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI WKH FDVH GHVFULSWLRQV KDYLQJ

DW OHDVW RQH UHVWULFWLRQ�����
�GHIFRQFHSW FRPSRXQGBVROXWLRQ

�LV ��DQG FDVH�VROXWLRQ ��DW�OHDVW � FRPSRVLWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI WKH FDVH�VROXWLRQ

LQGLYLGXDOV KDYLQJ D FRPSRXQG VROXWLRQ����
�GHIFRQFHSW WHPSRUDOBVROXWLRQ

�LV ��DQG FDVH�VROXWLRQ ��DW�OHDVW � WHPSRUDO��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI WKH FDVH�VROXWLRQ

LQGLYLGXDOV KDYLQJ D WHPSRUDO VROXWLRQ�����
�GHIFRQFHSW VSDWLDOBVROXWLRQ

�LV ��DQG FDVH�VROXWLRQ ��DW�OHDVW � VSDWLDO���
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI WKH FDVH�VROXWLRQ

LQGLYLGXDOV KDYLQJ D VSDWLDO VROXWLRQ GHVFULEHG E\ PHDQV RI D VSDWLDO
UHODWLRQ�����
�GHIFRQFHSW VROXWLRQBZLWKBUHVWULFWLRQV

�LV ��DQG &DVH�6ROXWLRQ ��DW�OHDVW � UHVWULFWLRQ�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI WKH FDVH VROXWLRQV KDYLQJ DW

OHDVW RQH UHVWULFWLRQ�����
�GHIFRQFHSW FDVHBZLWKBFRPSRXQGBGHVFULSWLRQ

�LV ��DQG FDVH ��VRPH KDV�GHVFULSWLRQ FRPSRXQGBGHVFULSWLRQ���
�GHIFRQFHSW FDVHBZLWKBWHPSRUDOBGHVFULSWLRQ

�LV ��DQG FDVH ��VRPH KDV�GHVFULSWLRQ WHPSRUDOBGHVFULSWLRQ���
�GHIFRQFHSW FDVHBZLWKBVSDWLDOBGHVFULSWLRQ

�LV ��DQG FDVH ��VRPH KDV�GHVFULSWLRQ VSDWLDOBGHVFULSWLRQ���
�GHIFRQFHSW FDVHBZLWKBGHVLJQBGHVFULSWLRQ

�LV ��DQG FDVH ��VRPH KDV�GHVFULSWLRQ GHVLJQBGHVFULSWLRQ���
�GHIFRQFHSW FDVHBZLWKBGHVFULSWLYHBGHVFULSWLRQ

�LV ��DQG FDVH ��VRPH KDV�GHVFULSWLRQ GHVFULSWLYHBGHVFULSWLRQ���
�GHIFRQFHSW FDVHBZLWKBGHVFULSWLRQBZLWKBUHVWULFWLRQV

�LV ��DQG FDVH ��VRPH KDV�GHVFULSWLRQ GHVFULSWLRQBZLWKBUHVWULFWLRQV���
�GHIFRQFHSW &DVHBZLWKB*RDOV

�LV ��DQG &DVH ��VRPH KDV�GHVFULSWLRQ GHVFULSWLRQBZLWKBJRDOV��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI WKH FDVH LQGLYLGXDOV

GHVFULEHG E\ JRDOV����
�GHIFRQFHSW &DVHBZLWKB5HVWULFWLRQV

�LV ��DQG &DVH
��RU ��VRPH KDV�GHVFULSWLRQ GHVFULSWLRQBZLWKBUHVWULFWLRQV�
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��VRPH KDV�VROXWLRQ VROXWLRQBZLWKBUHVWULFWLRQV����
�GHIFRQFHSW &DVHBZLWKB'HULYDWLRQDOB6ROXWLRQ

�LV ��DQG &DVH ��VRPH KDV�VROXWLRQ 'HULYDWLRQDOB6ROXWLRQ���
�GHIFRQFHSW &DVHBZLWKB'HVFULSWLYHB'HVFULSWLRQ

�LV ��DQG &DVH ��VRPH KDV�GHVFULSWLRQ GHVFULSWLYHBGHVFULSWLRQ���
�GHIFRQFHSW &DVHBZLWKB&RPSRXQGB'HVFULSWLRQ

�LV ��DQG &DVH ��VRPH KDV�GHVFULSWLRQ FRPSRXQGBGHVFULSWLRQ���
�GHIFRQFHSW &DVHBZLWKB7HPSRUDOB'HVFULSWLRQ

�LV ��DQG &DVH ��VRPH KDV�GHVFULSWLRQ WHPSRUDOBGHVFULSWLRQ���
�GHIFRQFHSW &DVHBZLWKB7HPSRUDOB6ROXWLRQ

�LV ��DQG &DVH ��VRPH KDV�VROXWLRQ WHPSRUDOBVROXWLRQ���
�GHIFRQFHSW &DVHBZLWKB$UFKLWHFWXUDOB'HVFULSWLRQ

�LV ��DQG &DVH ��VRPH KDV�GHVFULSWLRQ GHVLJQ�GHVFULSWLRQ���
�GHIFRQFHSW &DVHBZLWKB$UFKLWHFWXUDOB6ROXWLRQ

�LV ��DQG &DVH ��VRPH KDV�VROXWLRQ GHVLJQ�GHVFULSWLRQ���
�� HO FRQFHSWR GHVLJQ�GHVFULSWLRQ VH GHILQH HQ HO DSDUWDGR GH GLVHxR
DUTXLWHFWyQLFR�

�� $GHPiV GH OD FODVLILFDFLyQ DXWRPiWLFD TXH VH KDFH GHEDMR GH &$6( VHJ~Q ODV
FDUDFWHUtVWLFDV� H[LVWHQ WLSRV GH FDVRV� FODVLILFDGRV EDMR HO FRQFHSWR &DVH�
W\SH� $OJXQRV HVWiQ SUHGHILQLGRV SHUR HO GLVHxDGRU SXHGH DxDGLU PiV�

�GHIFRQFHSW &DVH�7\SH �LV�SULPLWLYH &DVH�
�GHIFRQFHSW 'HVFULSWLYHB&DVH

�LV ��DQG &DVH�7\SH &DVHBZLWKB'HVFULSWLYHB'HVFULSWLRQ�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´ORV FDVRV GHVFULSWLYRV VH XWLOL]DQ SDUD

GHVFULELU DOJR GH IRUPD HVWiWLFD HQ IXQFLyQ GH VXV FDUDFWHUtVWLFDV GHVFULSWLYDV
REVHUYDEOHVµ���
�GHIFRQFHSW &RPSRXQGB&DVH �LV ��DQG &DVH�7\SH &DVHBZLWKB&RPSRXQGB'HVFULSWLRQ�

�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´&DVRV HVWUXFWXUDOHV R FRPSXHVWRVµ���
�GHIFRQFHSW 'HVLJQB&DVH

�LV ��DQG &DVH�7\SH ��VDPH�DV KDV�GHVFULSWLRQ KDV�VROXWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´&DVRV GH GLVHxR TXH VRQ ORV FDVRV HQ ORV

TXH OD GHVFULSFLyQ \ OD VROXFLyQ FRLQFLGHQµ���
�GHIFRQFHSW 7HPSRUDOB'HVLJQB&DVH

�LV ��DQG 'HVLJQB&DVH &DVHBZLWKB7HPSRUDOB'HVFULSWLRQ
&DVHBZLWKB7HPSRUDOB6ROXWLRQ��

�GHIFRQFHSW &RPSRXQGB'HVLJQB&DVH
�LV ��DQG 'HVLJQB&DVH &DVHBZLWKB&RPSRXQGB'HVFULSWLRQ

&DVHBZLWKB&RPSRXQGB6ROXWLRQ��
�GHIFRQFHSW $UFKLWHFWXUDOB'HVLJQB&DVH

�LV ��DQG 'HVLJQB&DVH &DVHBZLWKB$UFKLWHFWXUDOB'HVFULSWLRQ
&DVHBZLWKB$UFKLWHFWXUDOB6ROXWLRQ��

�GHIFRQFHSW 3ODQQLQJB&DVH
�LV ��DQG &DVH�7\SH &DVHBZLWKB5HVWULFWLRQV

&DVHBZLWKB*RDOV &DVHBZLWKB'HULYDWLRQDOB6ROXWLRQ��

�������� 7HUPLQRORJtD SDUD GHVFULELU FDVRV GH GLVHxR DUTXLWHFWyQLFR

�GHIUHODWLRQ GHVLJQ�LVVXH
�GRPDLQ GHVLJQ�GHVFULSWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH JRDO LQWHQGHG ZKHQ FUHDWLQJ WKLV

DUWLIDFW�����
�GHIUHODWLRQ VSDFH

�GRPDLQ GHVLJQ�GHVFULSWLRQ
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�UDQJH VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH VSDWLDO GHVFULSWLRQ RI WKH

DUWLIDFW�����

�GHIUHODWLRQ V\VWHP
�GRPDLQ GHVLJQ�GHVFULSWLRQ
�UDQJH V\VWHP�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH IXQFWLRQDO GHVFULSWLRQ RI WKH

DUWLIDFW�����

�GHIFRQFHSW GHVLJQ�GHVFULSWLRQ
�LV ��DQG FDVH�GHVFULSWLRQ

��DW�OHDVW � GHVLJQ�LVVXH�
��DOO VSDFH VSDFH�GHVF�
��DOO V\VWHP V\VWHP�GHVF��

�DQQRWDWLRQV
��GRFXPHQWDWLRQ �7KH GHVLJQ GHVFULSWLRQV DUH GLYLGHG LQ WZR PDLQ SDUWV�

VSDWLDO GHVFULSWLRQ �VSDFH� DQG IXQFLRQDO GHVFULSWLRQ �V\VWHP�����

�GHIFRQFHSW VSDFH�GHVFULSWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �LV D SDUW RI WKH GHVLJQHG DUWLIDFW WKDW LV

GHVFULEHG VSDWLDOO\� $Q VSDFH FDQ EH FRPSRVHG RI RWKHU VSDFHV� 7R GHVFULEH
DQ VSDFH WZR NLQG RI DWWULEXWHV DUH XVHG� RQH UHIHUUHG WR WKH LQWHUQDO
RUJDQL]DWLRQ RI WKH FRPSRVLQJ VSDFHV�L�H� KRZ WKH FRPSRVLQJ VSDFHV DUH
UHODWHG�� DQG WKH RWKHU RQH UHIHUUHG WR WKH VSDFH GHVFULSWLRQ LWVHOI�����
�������������������� 5HODFLRQHV SDUD GHVFULELU HVSDFLRV ��������������
�GHIUHODWLRQ VSDFH�RULHQWDWLRQ

�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �RULHQWDWLRQ RI WKH VSDFH ZLWK UHVSHFW WR

WKH SODFH ZKHUH LW LV SRVLWLRQHG�����

�GHIUHODWLRQ VSDFH�SULPDU\�UROHV
�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �:KR LV SULPDULO\ XVLQJ WKLV VSDFH����

�GHIUHODWLRQ VSDFH�VHFRQGDU\�UROHV
�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �2WKHU �VHFRQGDU\� XVHUV RI WKH VSDFH����

�GHIUHODWLRQ VSDFH�SURSV
�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �VWDWLF REMHFWV DVRFLDWHG ZLWK WKH

VSDFH XVH �DV YLGHR SURMHFWRU� RU EODFN ERDUG� RU WDEOHV� ��������
�GHIUHODWLRQ H[WHULRU�RSHQLQJV

�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �KRZ PDQ\ H[WHULRU DFFHVHV����

�GHIUHODWLRQ H[WHULRU�PDWHULDOV
�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �0DWHULDO RI WKH VSDFH H[WHULRU���
�
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�GHIUHODWLRQ LQWHULRU�PDWHULDOV
�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �0DWHULDO RI WKH VSDFH LQWHULRU����

�GHIUHODWLRQ VSDFH�IRUP
�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH WKUHH GLPHQVLRQDO IRUP RI WKH VSDFH���

�GHIUHODWLRQ VSDFH�IXQFWLRQ
�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH IXQFLRQ RI WKH VSDFH����

�GHIUHODWLRQ VSDFH�FKDUDFWHULVWLFV
�GRPDLQ VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �2WKHU FKDUDFWHULVWLFV RI WKLV VSDFH����

�GHIUHODWLRQ LQFOXGHG�VSDFHV
�GRPDLQ VSDFH�GHVF
�UDQJH VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �5HODWHV DQ VSDFHG ZLWK RWKHU VSDFHV

WKDW DUH LQFOXGHG LQ LW���� �

�GHIUHODWLRQ UHODWHG�VSDFHV
�GRPDLQ VSDFH�GHVF
�UDQJH VSDFH�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �5HODWHV DQ VSDFHG ZLWK RWKHU VSDFHV

WKDW DUH UHODWHG �EXW QRW LQFOXGHG� ZLWK LW����
�

������� ODV VLJXLHQWHV UHODFLRQHV VRQ DWULEXWRV GH UHODWHG�VSDFHV
������� \ GH LQFOXGHG�VSDFHV�

�GHIUHODWLRQ UHO�W\SH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �UHSUHVHQWV WKH NLQG RI UHODWLRQ

EHWZHHQ WKH VSDFHV UHODWHG E\ PHDQV RI UHODWHG�VSDFHV�
UHO�W\SH LV LQWHQWHG WR EH XVHG DV DQ DQQRWDWLRQ RI WKH UHODWLRQV�
UHODWHG�VSDFHV DQG LQFOXGHG�VSDFHV�����

�GHIUHODWLRQ UHO�VWUHQJWK
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �UHSUHVHQWV WKH VWUHQJWK RI UHODWLRQ

EHWZHHQ WKH VSDFHV UHODWHG E\ PHDQV RI UHODWHG�VSDFHV�
UHO�W\SH LV LQWHQWHG WR EH XVHG DV DQ DQQRWDWLRQ RI WKH UHODWLRQV�
UHODWHG�VSDFHV DQG LQFOXGHG�VSDFHV�����

�GHIUHODWLRQ UHO�GLVWDQFH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �UHSUHVHQWV WKH GLVWDQFH DERXW WKH

UHODWLRQ EHWZHHQ WKH VSDFHV UHODWHG E\ PHDQV RI UHODWHG�VSDFHV�
UHO�W\SH LV LQWHQWHG WR EH XVHG DV DQ DQQRWDWLRQ RI WKH UHODWLRQV�
UHODWHG�VSDFHV DQG LQFOXGHG�VSDFHV�����
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�GHIFRQFHSW V\VWHP�GHVF
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �LV D SDUW RI WKH GHVLJQHG DUWLIDFW WKDW

LV GHVFULEHG E\ LWV IXQFLRQDOLW\����

��� 7LSRV GH LQGLFHV

�GHIFRQFHSW ,QGH[7\SH
�LV�SULPLWLYH &%52QWR�&RQFHSW ��DW�OHDVW � LQGH[�UHVWULFWLRQV��

�GHIUHODWLRQ LQGH[�UHVWULFWLRQV
�LV�SULPLWLYH &%52QWR�5HODWLRQ �GRPDLQ ,QGH[7\SH�

�WHOO ��DERXW VHPDQWLF�W\SH ,QGH[7\SH
�LQGH[�UHVWULFWLRQV ¶��ELQDU\�WXSOH 7KLQJ����

�WHOO ��DERXW FRPSRVLWLRQ�W\SH ,QGH[7\SH
�LQGH[�UHVWULFWLRQV ¶��FRPSRVLWLRQ�����

�WHOO ��DERXW VSDWLDO�W\SH ,QGH[7\SH �LQGH[�UHVWULFWLRQV ¶��VSDWLDO�����
�WHOO ��DERXW WHPSRUDO�W\SH ,QGH[7\SH �LQGH[�UHVWULFWLRQV ¶��WHPSRUDO�����
�WHOO ��DERXW FDXVDO�W\SH ,QGH[7\SH �LQGH[�UHVWULFWLRQV ¶��FDXVLQJ�����
�WHOO ��DERXW IXQFWLRQ�W\SH ,QGH[7\SH

�LQGH[�UHVWULFWLRQV ¶��JHWV *RDO��KDV�SUHFRQGLWLRQ 3UHFRQGLWLRQ�����
�WHOO ��DERXW GHVFULSWLRQ�W\SH ,QGH[7\SH

�LQGH[�UHVWULFWLRQV¶��GHVFULSWLRQ�SURSHUW\�����

��� 7LSRV GH XVXDULRV \ FRQVXOWDV

�GHIFRQFHSW LQWHUQDO�FRQFHSW
�LV�SULPLWLYH &%52QWR�FRQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � ,QWHUQDO FRQFHSWV DUH XVHG DV LPSOHPHQWDWLRQ

WRROV� DQG VKRXOG QRW EH WDNHQ LQWR DFFRXQW IRU RWKHU SXUSRVHV�����
�GHIFRQFHSW XVHUGHI �LV�SULPLWLYH &%52QWR�FRQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � 8VHU GHILQHG LV XVHG WR PDUN WKH XVHU GHILQHG
W\SHV RI FDVHV�����
�GHIFRQFHSW 4XHU\�7\SH

�LV�SULPLWLYH ��DQG &DVH�7\SH ��DOO WRVROYHBWDVN &%5B7DVN��
�� (O XVXDULR SXHGH GHILQLU WLSRV GH FRQVXOWDV FRPR VXEFRQFHSWRV GH 4XHU\�7\SH
�� \ DVRFLDUOHV FLFORV &%5 GH UHVROXFLyQ GH SUREOHPDV �HV GHFLU LQVWDQFLDV GH
�� &%5BWDVN�
�GHIFRQFHSW 8VHUB7\SHV

�LV�SULPLWLYH ��DQG &%52QWRB&RQFHSW ��DOO WRVROYHBWDVN &%5B7DVN���
�� 8VHUB7\SHV UHSUHVHQWD ORV WLSRV GH XVXDULR TXH GHILQH HO GLVHxDGRU�
�� GHILQLHQGR VXEFRQFHSWRV GH 8VHUB7\SHV� &DGD WLSR GH XVXDULRV ILQDOHV GHO
VLVWHPD WHQGUiQ DVLJQDGRV ODV LQVWDQFLDV GH &%5B7DVN TXH FRUUHVSRQGDQ DO
FRPSRUWDPLHQWR FRQILJXUDGR SDUD FDGD XQR GH HOORV�
�GHIFRQFHSW 'HVLJQHUB8VHU

�LV�SULPLWLYH ��DQG &%52QWRB&RQFHSW ��DOO WRVROYHBWDVN &%52QWRB7DVN��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´WLSR GH XVXDULR SUHGHILQLGR TXH GHVFULEH

DO SURSLR GLVHxDGRU \ TXH WLHQH DVLJQDGDV ODV WDUHDV GH GLVHxRµ���
�GHIUHODWLRQ WRVROYHBWDVN �LV�SULPLWLYH &%52QWRB5HODWLRQ�

��� 7LSRV GH UHODFLRQHV

�GHIUHODWLRQ GRFXPHQWDWLRQ �LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ
��UDQJH 6WULQJ���
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�GHIUHODWLRQ LPSRUWDQFH �LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ��
�GHIUHODWLRQ LQIRUPDWLYH �LV�SULPLWLYH LPSRUWDQFH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �LQIRUPDWLYH UHODWLRQV ZRQ
W EH XVHG GXULQJ
WKH &%5 SURFHVVHV� EXW DUH XVHG RQO\ IRU GRFXPHQWDWLRQ SXUSRVHV����
�GHIUHODWLRQ UHOHYDQW �LV�SULPLWLYH LPSRUWDQFH�
�GHIUHODWLRQ ZHLJKW �LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ��
�������������������������������������������������������������������������
������������������� UHODFLRQHV GH GHVFULSFLRQ ��������������������������
�������������������������������������������������������������������������
�� 5HODFLRQ JHQHULFD� 7RGDV ODV UHODFLRQHV TXH VH XVDQ SDUD GHVFULELU
;; algo ser•n subrelaciones suyas. Se usa como raiz del •rbol de relaciones
�� GHVFULSWLYDV�
�GHIUHODWLRQ 'HVFULSWLRQ�5HODWLRQ
�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH FODVV RI DOO WKH GHVFULSWLYH UHODWLRQV�����

�� 5HVWULFFLRQHV
�GHIUHODWLRQ UHVWULFWLRQ

�LV�SULPLWLYH 'HVFULSWLRQ�5HODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �3URSHUWLHV WKDW PXVW EH VDILVILHG E\ WKH FDVH

GHVFULSWLRQ WR DSSO\ WKH VROXWLRQ����
����������������������������������������������������������������������
�� 5HVWULFFLRQHV OLWH VRQ DTXHOODV TXH VH SXHGHQ UHODMDU�
�����������������������������������������������������������������������
�GHIUHODWLRQ OLWH�UHVWULFWLRQ �LV�SULPLWLYH
��DQG UHVWULFWLRQ�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �3URSHUWLHV WKDW VKRXG EH FKHFNHG EHIRUH

DSSO\LQJ WKH VROXWLRQ EXW FDQ EH UHOD[HG� ����
�������������������� GHVFULSWLRQ SRU SURSLHGDGHV ������������������������
�GHIUHODWLRQ GHVFULSWLRQ�SURSHUW\ �LV�SULPLWLYH 'HVFULSWLRQ�5HODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH SURSHUWLHV XVHG WR GHVFULEH VRPHWKLQJ����

�GHIUHODWLRQ KDV�V\PSWRP �LV�SULPLWLYH 'HVFULSWLRQ�5HODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH V\PSWRPV XVHG WR GHVFULEH VRPHWKLQJ���

�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��
������������ GHVFULSFLRQ SRU FRPSRVLFLRQ GH SDUWHV ���������������������
�� /DV UHODFLRQHV GH FRPSRVLFL�Q VH XVDQ FXDQGR VH TXLHUH GHVFULELU DOJR HQ
�� EDVH D ODV SDUWHV TXH OR IRUPDQ�
�GHIUHODWLRQ FRPSRVLWLRQ �LV�SULPLWLYH 'HVFULSWLRQ�5HODWLRQ

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH FRPSRVLWLRQ UHOV DUH XVHG WR
GHVFULEH VRPHWKLQJ E\ PHDQV RI WKH FRPSRVLQJ SDUWV�����
�GHIUHODWLRQ SDUWBRI �LV�SULPLWLYH FRPSRVLWLRQ�
�GHIUHODWLRQ KDVBSDUW �LV ��DQG FRPSRVLWLRQ ��LQYHUVH SDUWBRI���
������������������������������������������������������������������������
��������������� GHVFULSFLRQ SRU RUJDQL]DFL�Q HVSDFLDO ������������������
������������������������������������������������������������������������
�GHIUHODWLRQ VSDWLDO �LV�SULPLWLYH 'HVFULSWLRQ�5HODWLRQ

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH VSDWLDO UHOV DUH XVHG WR
GHVFULEH VRPHWKLQJ E\ PHDQV RI WKH VSDWLDO OD\RXW�����
�GHIUHODWLRQ WRXFKLQJ �LV�SULPLWLYH ��DQG VSDWLDO��
�GHIUHODWLRQ QHDUBRI �LV�SULPLWLYH ��DQG VSDWLDO��
������������������������������������������������������������������������
��������������� GHVFULSFLRQ SRU FDXVDV R GHSHQGHQFLDV ������������������
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������������������������������������������������������������������������
�GHIUHODWLRQ FDXVLQJ �LV�SULPLWLYH 'HVFULSWLRQ�5HODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH FDXVLQJ UHOV DUH XVHG WR

GHVFULEH VRPHWKLQJ E\ PHDQV RI WKH GHSHQGHQF\ ZLWK RWKHU HOHPHQWV�����

�GHIUHODWLRQ GHSHQGVBRQ �LV�SULPLWLYH ��DQG FDXVLQJ�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �L� GHSHQGVBRQ L� UHSUHVHQWV D GHSHQGHQF\
UHODWLRQVKLS RI L� UHVSHFW WR L�� L�H� WKH FKDQJHV RQ L� ZLOO DIIHFW L������
�GHIUHODWLRQ FDXVH �LV�SULPLWLYH ��DQG FDXVLQJ�

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �1R GRFXPHQWDWLRQ DYDLODEOH����
�GHIUHODWLRQ H[SODLQ �LV�SULPLWLYH ��DQG FDXVLQJ�

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �1R GRFXPHQWDWLRQ DYDLODEOH����
������������������������������������������������������������������������
��������������� GHVFULSFLRQ SRU RUJDQL]DFL�Q WHPSRUDO ������������������
������������������������������������������������������������������������
�GHIUHODWLRQ WHPSRUDO �LV�SULPLWLYH 'HVFULSWLRQ�5HODWLRQ

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �1R GRFXPHQWDWLRQ DYDLODEOH����
�GHIUHODWLRQ GXULQJ �LV�SULPLWLYH WHPSRUDO

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �1R GRFXPHQWDWLRQ DYDLODEOH����
�GHIUHODWLRQ EHIRUH �LV�SULPLWLYH WHPSRUDO

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �1R GRFXPHQWDWLRQ DYDLODEOH����
�GHIUHODWLRQ DIWHU �LV ��DQG WHPSRUDO ��LQYHUVH EHIRUH��

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �1R GRFXPHQWDWLRQ DYDLODEOH����

��� 'HVFULSWRUHV GHO FRQWH[WR \ FXDOLILFDGRUHV GHO FRQRFLPLHQWR

�GHIFRQFHSW &RQWH[W �LV�SULPLWLYH
��DQG &%52QWR�&RQFHSW

��WKH FDVHEDVH &DVH�7\SH� ��DW�PRVW � TXHU\� ��DOO 4XHU\�7\SH�
��H[DFWO\ � GRPDLQ�FRQFHSW�WD[RQRP\�GHSWK�
��H[DFWO\ � GRPDLQ�FRQFHSW�WD[RQRP\�ZLGWK�
��H[DFWO\ � GRPDLQ�UHODWLRQ�WD[RQRP\�GHSWK�
��H[DFWO\ � GRPDLQ�UHODWLRQ�WD[RQRP\�ZLGWK�
��H[DFWO\ � FDVH�EDVH�VL]H� ��H[DFWO\ � IRFXV�FRQFHSW�
��H[DFWO\ � IRFXV�FRQFHSW�WD[RQRP\�GHSWK�
��H[DFWO\ � JRDO�GHSWK� ��H[DFWO\ � SUHFRQGLWLRQ�GHSWK�
��H[DFWO\ � DGDSWDWLRQ�VWUDWHJ\ GHSWK�
��H[DFWO\ � UHSDLU�VWUDWHJ\�GHSWK�
��H[DFWO\ � SUREOHP�7\SHVBGHSWK� ��H[DFWO\ � IDLO�7\SH�GHSWK�
��H[DFWO\ � JRDO�RUJDQL]DWLRQ�VWUXFWXUH�
��H[DFWO\ � SUH�RUJDQL]DWLRQ�VWUXFWXUH�
��H[DFWO\ � FDVH�RUJDQL]DWLRQ�VWUXFWXUH�
��H[DFWO\ � FDVH�EDVH�RUJDQL]DWLRQ�VWUXFWXUH�
��H[DFWO\ � VLPLODULW\0HDVXUHBGHSWK�
��H[DFWO\ � GHSHQGVBRQBGHSWK���H[DFWO\ � GHSHQGVBRQBXVHV���

�� LQGLYLGXR TXH UHSUHVHQWD HO FRQWH[WR DFWXDO�
�WHOO ��DERXW FXUUHQW�FRQWH[W &RQWH[W�

�� $WULEXWRV TXH GHVFULEHQ HO FRQWH[WR�
�GHIUHODWLRQ TXHU\ �LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´LQGLYLGXR TXH UHSUHVHQWD OD FRQVXOWD DFWXDOµ���
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�GHIUHODWLRQ FDVHEDVH �LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´ LQGLYLGXR TXH UHSUHVHQWD D OD EDVH GH FDVRV
VREUH OD TXH TXLHUH UHVWULQJLU OD DSOLFDFLyQ GH ORV PpWRGRV �SRU GHIHFWR HV
&DVH FRQ OR TXH WUDEDMDPRV FRQ WRGRV ORV FDVRV�µ���

�GHIUHODWLRQ GRPDLQ�FRQFHSW�WD[RQRP\�ZLGWK
�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´DQFKXUD GH OD WD[RQRPtD GH FRQFHSWRV´���

�GHIUHODWLRQ GRPDLQ�UHODWLRQ�WD[RQRP\�ZLGWK
�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´DQFKXUD GH OD WD[RQRPtD GH UHODFLRQHV´���

�GHIUHODWLRQ GRPDLQ�UHODWLRQ�WD[RQRP\�GHSWK
�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´SURIXQGLGDG GH OD WD[RQRPtD GH UHODFLRQHV´���

�GHIUHODWLRQ GRPDLQ�FRQFHSW�WD[RQRP\�GHSWK
�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´SURIXQGLGDG GH OD WD[RQRPtD GH FRQFHSWRV´���

�GHIUHODWLRQ FDVH�EDVH�VL]H
�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´QXPHUR GH FDVRV HQ OD EDVH GH FDVRV

VHOHFFLRQDGD HQ HO DWULEXWR FDVHEDVH GHO FRQWH[WR´���
�GHIUHODWLRQ IRFXV�FRQFHSW

�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´LQGLYLGXR TXH UHSUHVHQWD HO FRQFHSWR GHO

GRPLQLR EDMR \ VREUH HO FXDO PH LQWHUHVD FRPSUREDU OD SURIXQGLGDG GH ODV
MHUDUTXtDV� 6H XVD SDUD HO PpWRGR GH FODVLILFDFLRQ� (O IRFXV FRQFHSW HV DGRQGH
/OHYD OD FDGHQD GH UHODFLRQHV� ´���
�GHIUHODWLRQ IRFXV�FRQFHSW�WD[RQRP\�GHSWK

�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´SURIXQGLGDG GH OD WD[RQRPtD GHO GRPLQLR EDMR

HO FRQFHSWR UHSUHVHQWDGR HQ HO DWULEXWR IRFXV�FRQFHSW´���
�GHIUHODWLRQ JRDO�GHSWK �LV�SULPLWLYH &%52QWR�UHODWLRQ

�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´ SURIXQGLGDG GH OD MHUDUTXtD GH REMHWLYRV ´���
�GHIUHODWLRQ SUHFRQGLWLRQ�GHSWK �LV�SULPLWLYH &%52QWR�UHODWLRQ

�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´SURIXQGLGDG GH OD MHUDUTXtD GH
SUHFRQGLFLRQHV´���
�GHIUHODWLRQ DGDSWDWLRQ�6WUDWHJ\ GHSWK �LV�SULPLWLYH &%52QWR�UHODWLRQ

�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´SURIXQGLGDG GH OD MHUDUTXtD GH HVWUDWHJLDV GH
DGDSWDFLyQ ´���
�GHIUHODWLRQ UHSDLU�VWUDWHJ\�GHSWK �LV�SULPLWLYH &%52QWR�UHODWLRQ

�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´SURIXQGLGDG GH OD MHUDUTXtD GH HVWUDWHJLDV GH
UHSDUDFLyQ ´���
�GHIUHODWLRQ 3UREOHP�7\SHVBGHSWK �LV�SULPLWLYH &%52QWR�UHODWLRQ

�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´SURIXQGLGDG GH OD MHUDUTXtD GH WLSRV GH
SUREOHPDV´���
�GHIUHODWLRQ IDLO�7\SH�GHSWK �LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´SURIXQGLGDG GH OD MHUDUTXtD GH WLSRV GH
SUREOHPDV´���
�� $WULEXWRV SDUD GHWHUPLQDU ODV HVWUXFWXUDV GH RUJDQL]DFLyQ�
�GHIFRQFHSW VWUXFWXUH�W\SH �LV�SULPLWLYH ��DQG &%52QWR�&RQFHSW ��RQH�RI
)&$BODWWLFH VWUXFWXUH�QRQH���
�GHIUHODWLRQ JRDO�RUJDQL]DWLRQ�VWUXFWXUH
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�LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH VWUXFWXUH�W\SH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´HVWUXFWXUD GH RUJDQL]DFLyQ GH REMHWLYRV´���
�GHIUHODWLRQ SUH�RUJDQL]DWLRQ�VWUXFWXUH
�LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH VWUXFWXUH�W\SH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´HVWUXFWXUD GH RUJDQL]DFLyQ GH SUHFRQGLFLRQHV´���
�GHIUHODWLRQ FDVH�RUJDQL]DWLRQ�VWUXFWXUH
�LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH VWUXFWXUH�W\SH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´HVWUXFWXUD GH RUJDQL]DFLyQ GH FDVRV �EDMR
&DVH�´���
�GHIUHODWLRQ FDVH�EDVH�RUJDQL]DWLRQ�VWUXFWXUH
�LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH VWUXFWXUH�W\SH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´HVWUXFWXUD GH RUJDQL]DFLyQ GH FDVRV �EDMR OD EDVH
GH FDVRV VHOHFFLRQDGD HQ HO DWULEXWR FDVHEDVH GHO FRQWH[WR�´���
�GHIUHODWLRQ 6LPLODULW\0HDVXUHBGHSWK

�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´Q~PHUR GH PHGLGDV GH VLPLOLWXG GHILQLGDV� HV

GHFLU� Q~PHUR GH LQVWDQFLDV GHO FRQFHSWR 6LPLODULW\B0HDVXUH´���
�GHIUHODWLRQ 'HSHQGVBRQBGHSWK

�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´Q~PHUR GH UHODFLRQHV FODVLILFDGDV EDMR OD

UHODFLyQ GHSHQGVBRQ ´���
�GHIUHODWLRQ 'HSHQGVBRQBXVHV

�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ ´Q~PHUR GH YHFHV TXH VH XVD FXDOTXLHU UHODFLRQ

FODVLILFDGD FRPR GHSHQGV RQ �LQFOX\HQGR GHSHQGVBRQ� HQ OD $%R[ ´���
�� &21&(3726 '(),1,'26 48( 5(35(6(17$1 /26 &8$/,),&$'25(6 '( &212&,0,(172
�GHIFRQFHSW .QRZOHGJH�4XDOLILHUV �LV�SULPLWLYH &%52QWR�&RQFHSW�
�GHIFRQFHSW :LWKB4XHU\

�LV ��DQG ��H[DFWO\ � TXHU\� ��WKH TXHU\ 4XHU\�7\SH��
�LPSOLHV .QRZOHGJH�4XDOLILHUV�

�GHIFRQFHSW :LWKB&DVH%DVHBZLWKB'HVFULSWLRQ
�LV ��DQG ��WKH FDVH�EDVH &DVHB:LWK'HVFULSWLRQ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVH%DVHBZLWKB'HVFULSWLRQ
�LV ��DQG ��WKH FDVH�EDVH &DVHB:LWK'HVFULSWLRQ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVH%DVHBZLWKBFRPSRXQGBGHVFULSWLRQ
�LV ��DQG ��WKH FDVH�EDVH FDVHBZLWKBFRPSRXQGBGHVFULSWLRQ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVH%DVHBZLWKBWHPSRUDOBGHVFULSWLRQ
�LV ��DQG ��WKH FDVH�EDVH FDVHBZLWKBWHPSRUDOBGHVFULSWLRQ��

�LPSOLHV .QRZOHGJH�4XDOLILHUV��
�GHIFRQFHSW :LWKB&DVH%DVHBZLWKBVSDWLDOBGHVFULSWLRQ

�LV ��DQG ��WKH FDVH�EDVH FDVHBZLWKB VSDWLDOBGHVFULSWLRQ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVH%DVHBZLWKBGHVLJQBGHVFULSWLRQ
�LV ��DQG ��WKH FDVH�EDVH FDVHBZLWKBGHVLJQBGHVFULSWLRQ��

�LPSOLHV .QRZOHGJH�4XDOLILHUV��
�GHIFRQFHSW :LWKB&DVH%DVHBZLWKBGHVFULSWLYHBGHVFULSWLRQ

�LV ��DQG ��WKH FDVH�EDVH FDVHBZLWKB GHVFULSWLYHBGHVFULSWLRQ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVH%DVHBQRWB(PSW\
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�LV ��DQG �! FDVH�EDVH�VL]H ��� �LPSOLHV .QRZOHGJH�4XDOLILHUV��
�GHIFRQFHSW :LWKB&DVHB%DVHB1RWB%LJ

�LV ��DQG �! FDVH�EDVH�VL]H �� �� FDVH�EDVH�VL]H ����
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVHB%DVHB6PDOOB6L]H
�LV ��DQG �! FDVH�EDVH�VL]H �� �� FDVH�EDVH�VL]H ����
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVHB%DVHB0HGLXPB6L]H
�LV ��DQG �! FDVH�EDVH�VL]H ��� �� FDVH�EDVH�VL]H ����
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVHB%DVHB/DUJHB6L]H
�LV ��DQG �! FDVH�EDVH�VL]H ����
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB&DVHB%DVHB)&$BRUJDQL]HG
�LV ��DQG ��ILOOHG�E\ FDVH�EDVH�RUJDQL]DWLRQ�VWUXFWXUH )&$BODWWLFH��
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW :LWKB4XHU\BZLWKB*RDOV
�LV ��DQG :LWKB4XHU\ ��WKH TXHU\ 4XHU\BZLWKB*RDOV��
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW 4XHU\BZLWKB*RDOV �LV ��DQG 4XHU\�7\SH ��DW�OHDVW � JHWV���
�GHIFRQFHSW :LWKB4XHU\BZLWKB3UH

�LV ��DQG :LWKB4XHU\ ��WKH TXHU\ :LWK�3UH��
�LPSOLHV .QRZOHGJH�4XDOLILHUV��

�GHIFRQFHSW 4XHU\BZLWKB3UH �LV ��DQG 4XHU\�7\SH ��DW�OHDVW � KDV�SUHFRQGLWLRQ���
�GHIFRQFHSW :LWKB'RPDLQB&RQFHSWB7D[RQRP\B6KDOORZB'HSWK �LV

�� GRPDLQ�FRQFHSW�WD[RQRP\�GHSWK ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB'RPDLQB&RQFHSWB7D[RQRP\B0HGLXPB'HSWK �LV
��DQG �! GRPDLQ�FRQFHSW�WD[RQRP\�GHSWK ��
�� GRPDLQ�FRQFHSW�WD[RQRP\�GHSWK ����
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB'RPDLQB&RQFHSWB7D[RQRP\B'HHS �LV
�! GRPDLQ�FRQFHSW�WD[RQRP\�GHSWK ���
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB'RPDLQB&RQFHSWB7D[RQRP\B1DUURZ �LV
�� GRPDLQ�FRQFHSW�WD[RQRP\�ZLGWK ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB'RPDLQB&RQFHSWB7D[RQRP\B0HGLXPB:LGWK �LV
��DQG �! GRPDLQ�FRQFHSW�WD[RQRP\�ZLGWK ��

�� GRPDLQ�FRQFHSW�WD[RQRP\�ZLGWK ����
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB'RPDLQB&RQFHSWB7D[RQRP\B:LGH �LV
�! GRPDLQ�FRQFHSW�WD[RQRP\�ZLGWK ���
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB*RDOV �LV �! JRDO�GHSWK ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB*RDOB/DWWLFH �LV
��WKH JRDO�RUJDQL]DWLRQ�VWUXFWXUH )&$BODWWLFH�
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB*RDOB7D[RQRP\B6KDOORZB'HSWK �LV
��DQG �! JRDO�GHSWK �� �� JRDO�GHSWK ���
�LPSOLHV .QRZOHGJH�4XDOLILHUV���
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�GHIFRQFHSW :LWKB*RDOB7D[RQRP\B0HGLXPB'HSWK �LV
��DQG �! JRDO�GHSWK �� �� JRDO�GHSWK ���
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB*RDOB7D[RQRP\B'HHS �LV
��DQG �! JRDO�GHSWK ���
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB3UHFRQGLWLRQ �LV �! SUHFRQGLWLRQ�GHSWK ��
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB3UHFRQGLWLRQB/DWWLFH
�LV ��WKH SUH�RUJDQL]DWLRQ�VWUXFWXUH )&$BODWWLFH�
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB3UHB7D[RQRP\B6KDOORZB'HSWK �LV
��DQG �! SUH�GHSWK �� �� SUH�GHSWK ���
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB3UHB7D[RQRP\B0HGLXPB'HSWK �LV
��DQG �! SUH�GHSWK �� �� SUH�GHSWK ���
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB3UHB7D[RQRP\B'HHS �LV
��DQG �! SUH�GHSWK ���
�LPSOLHV .QRZOHGJH�4XDOLILHUV���

�GHIFRQFHSW :LWKB6LPLODULW\B0HDVXUHV �LV
��DQG �! VLPLODULW\0HDVXUHBGHSWK ��� �LPSOLHV .QRZOHGJH�4XDOLILHUV���

3RU PRWLYRV GH HVSDFLR QR VH LQFOX\H HO UHVWR GH ORV FXDOLILFDGRUHV TXH VH GHILQHQ GH IRUPD
DQiORJD�

��� 7HUPLQRORJtD DGLFLRQDO SDUD ORV PpWRGRV

�� 5HFXSHUDFLyQ SRU &ULWHULRV GH UHOHYDQFLD

�GHIUHODWLRQ UHOHYDQFH&ULWHULD �LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ��
�� &ULWHULRV SUHGHILQLGRV HQ IRUPD GH UHODFLRQHV
�GHIUHODWLRQ PRUH�RQ�SRLQW

�FRQVWUDLQWV �GRPDLQV &DVH &DVH�
�UDQJH &DVH
�LV ��VDWLVILHV �"F� "F� "FIV�

��DQG �&DVH "F���&DVH "F���&DVH "FIV�
�QHT "F� "FIV�
��IRU�DOO "S ��LPSOLHV

��DQG �'HVFULSWLRQ�3URSHUW\ "S�
�VKDUHG�SURSHUW\ "F� "FIV "S��

�DSSOLFDEOH�SURSHUW\ "F� "S���
��IRU�VRPH "S ��DQG �'HVFULSWLRQ�3URSHUW\ "S�

�VKDUHG�SURSHUW\ "F� "FIV "S�
��QRW �DSSOLFDEOH�SURSHUW\ "F� "S������

�GHIUHODWLRQ PRVW�RQ�SRLQW
�GRPDLQ FDVH
�UDQJH FDVH
�LV ��VDWLVILHV �"F "FIV�

��DQG �FDVH "F�
�FDVH "FIV�
�QHT "F "FIV�
��IRU�DOO "F� ��LPSOLHV ��DQG �FDVH "F��

�QHT "F� "FIV��
��QRW �PRUH�RQ�SRLQW "F� "F "FIV�������
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���� 5HFXSHUDFLRQ
����UHWULHYH "F ��DQG �FDVH "F� �PRVW�RQ�SRLQW "F FRQVXOWD���
����DVN �PRUH�RQ�SRLQW FDVH� FDVH� FRQVXOWD��

�GHIXQ VKDUHG�SURSHUW\ �F� F� S�
�LI �PHPEHU S �LQWHUVHFWLRQ
�REWHQHUBDWULEXWRV �HYDO C�IL �F���� �REWHQHUBDWULEXWRV �HYDO C�IL �F������


7 
1,/ ��
�GHIUHODWLRQ VKDUHG�SURSHUW\ �SUHGLFDWH ��F� F� S� �VKDUHG�SURSHUW\ F� F� S���
��DVN �VKDUHG�SURSHUW\ 
FDVH� 
FRQVXOWD 
KDV�UHVXOW��
�GHIXQ QRW�VKDUHG�SURSHUW\ �F� F� S�
�LI �PHPEHU S �LQWHUVHFWLRQ �REWHQHUBDWULEXWRV F�� �REWHQHUBDWULEXWRV F����


� 
� ��
�GHIXQ QHT �D E� �QRW �HT D E���

�� FULWHULR GH UHOHYDQFLD SDUD UHFXSHUDFLRQ SRU VtQWRPDV� &DVRV FRQ �DO PHQRV�
�� ORV PLVPRV VLQWRPDV TXH RWUR� 6L F� WLHQH XQ VLQWRPD F� WDPELHQ OR WLHQH�
���(O XVXDULR SRGULD KDFHU OD VLJXLHQWH FRQVXOWD XVDQGR HO OHQJXDMH GH
�� FRQVXOWDV GH /RRP� \ GHVSXHV GHILQLU XQ FULWHULR GH UHOHYDQFLD XVDQGR OD
�� FRQVXOWD HQ OD FODXVXOD VDWLVILHV FRPR VH PXHVWUD GHEDMR�
���(Q HVWH FDVR HO FULWHULR HV GH ORV SUHGHILQLGRV HQ HO VLVWHPD
�UHWULHYH �"F� "F��

��DQG
�FDVHBZLWKBGHVFULSWLRQ "F��
�FDVHBZLWKBGHVFULSWLRQ "F��
�QHT "F� "F��
��IRU�VRPH �"G� "G��

��DQG
�KDV�GHVFULSWLRQ "F� "G��
�KDV�GHVFULSWLRQ "F� "G��
��IRU�DOO "V ��LPSOLHV

�KDV�V\PSWRP "G� "V�
�KDV�V\PSWRP "G� "V�������

�LPSOLHV VDPH�V\PSWRPV UHOHYDQFH&ULWHULD�

�� 5HFXSHUDFLyQ SRU 7HUPLQRV GH VLPLOLWXG
�GHIFRQFHSW VLPLODULW\7HUP

�LV�SULPLWLYH &%52QWR�FRQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH FRQFHSWV UHSUHVHQWLQJ

VLPLODULW\ EHWZHHQ LQGLYLGXDOV� 7KHVH FRQFHSWV DUH FUHDWHG WR GR VHOHFWLRQ E\
FODVVLI\LQJ WKHP LQWR WKH VXEVXPSWLRQ KLHUDUFK\� ����

����� 0HGLGDV \ IXQFLRQHV GH VLPLOLWXG

�������������������������������������������������������������
������������������ IXQFLRQHV GH VLPLOLWXG �������������������
�������������������������������������������������������������
�GHIFRQFHSW VLPLODULW\)XQFWLRQ

�LV�SULPLWLYH &%52QWR�FRQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQGLYLGXDOV UHSUHVHQWLQJ
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D VLPLODULW\ IXQFWLRQ WR FRPSXWH D VLPLODULW\ YDOXH� 7KHUH ZLOO EH WKUHH
VXEFRQFHSWV�ORFDO� JOREDO DQG VWUXFWXUDO DFFRUGLQJ WR WKH NLQG RI IXQFWLRQ� ���

�GHIFRQFHSW FRQWHQWVVLPLODULW\)XQFWLRQ
�LV�SULPLWLYH VLPLODULW\)XQFWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQGLYLGXDOV

UHSUHVHQWLQJ D FRQWHQW VLPLODULW\ IXQFWLRQV WKDW FDQ EH HLWKHU ORFDO RU JOREDO
VLPLODULW\ IXQFWLRQV� ����

�GHIFRQFHSW ORFDOVLPLODULW\)XQFWLRQ �LV�SULPLWLYH FRQWHQWVVLPLODULW\)XQFWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �/RFDO 6LPLODULW\ )XQFWLRQV DUH XVHG WR

FRPSXWH VLPLODULW\ EHWZHHQ VLPSOH LQGLYLGXDOV� L�H� VORWOHVV LQGLYLGXDOV�
HLWKHU IURP SUHGHILQHG W\SHV DV QXPEHUV� VWULQJV� �� RU QRW��
7KHVH IXQFWLRQV DUH W\SLFDOO\ DVVRFLDWHG WR WKH FRQWHQWV FRPSRQHQWV RI
VLPLODULW\ PHDVXUHV XVHG LQ VLPSOH LQGLYLGXDOV� ����

�GHIFRQFHSW JOREDOVLPLODULW\)XQFWLRQ �LV�SULPLWLYH FRQWHQWVVLPLODULW\)XQFWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �*OREDO 6LPLODULW\ )XQFWLRQV DUH XVHG

WR FRPSXWH VLPLODULW\ EHWZHHQ VWUXFWXUHG LQGLYLGXDOV� L�H� LQGLYLGXDOV ZLWK
VORWV� *OREDO VLPLODULW\ IXQFWLRQV LQGLFDWH KRZ WR FRPELQH WKH VLPLODULW\
YDOXHV FRPSXWHG �UHFXUVLYHO\� IRU WKH ILOOHUV RI HDFK VORW LQ WKH LQGLYLGXDO�
7KHVH IXQFWLRQV DUH W\SLFDOO\ DVVRFLDWHG WR WKH FRQWHQWV FRPSRQHQWV RI
VLPLODULW\ PHDVXUHV XVHG LQ VWUXFWXUHG LQGLYLGXDOV� ����

�GHIFRQFHSW SRVLWLRQVLPLODULW\)XQFWLRQ �LV�SULPLWLYH VLPLODULW\)XQFWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �3RVLWLRQ 6LPLODULW\)XQFWLRQV DUH XVHG

WR FRPSXWH VLPLODULW\ EHWZHHQ LQGLYLGXDOV �VWUXFWXUHG RU VLPSOH� E\ WKH
SRVLWLRQ WKH\ DUH LQ WKH GRPDLQ PRGHO� 7KHVH IXQFWLRQV DUH W\SLFDOO\
DVVRFLDWHG WR WKH SRVLWLRQ FRPSRQHQW RI VLPLODULW\ PHDVXUHV�����

�� 5HODFLRQHV
�GHIUHODWLRQ IXQFLRQ�QDPH ��SDUD HQOD]DU FRQ HO QRPEUH GH OD IXQFLRQ�

�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��GRPDLQ VLPLODULW\)XQFWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �/LQN D VLPLODULW\)XQFWLRQ ZLWK WKH QDPH

RI WKH OLVS IXQFWLRQ WKDW LPSOHPHQWV LW�����

�GHIUHODWLRQ SDUDPHWHUV
�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��GRPDLQ VLPLODULW\)XQFWLRQ���

�GHIUHODWLRQ FRQWHQWV �� VLPLOLWXG SRU FRQWHQLGRV�
�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH VLPLODULW\)XQFWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �/LQN D VLPLODULW\0HDVXUH ZLWK WKH

VLPLODULW\ )XQWLRQ XVHG WR FRPSXWH WKH VLPLODULW\ E\ WKH FRQWHQWV RI WKH
DWWULEXWHV RI WKH LQGLYLGXDO� L�H�� KRZ LW UHODWHV ZLWK RWKHU LQGLYLGXDOV�����

�GHIUHODWLRQ SRVLWLRQ �� VLPLOLWXG SRU SRVLFLRQ
�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH VLPLODULW\)XQFWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �/LQN D VLPLODULW\0HDVXUH ZLWK WKH VLPLODULW\

)XQWLRQ XVHG WR FRPSXWH WKH VLPLODULW\ E\ WKH SRVLWLRQ RI WKH LQGLYLGXDO LQ WKH
GRPDLQ PRGHO� L�H�� WKH FRQFHSWV LW EHORQJV WR�����

�GHIUHODWLRQ FRPELQDWLRQ �� FRPELQDFLRQ GH ODV GRV DQWHULRUHV�
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�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH VLPLODULW\)XQFWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �/LQN D VLPLODULW\0HDVXUH ZLWK WKH

VLPLODULW\ )XQWLRQ XVHG WR FRPELQH WKH FRQWHQWV DQG SRVLWLRQ VLPLODULW\
FRPSRQHQWV�����

�������������� ,167$1&,$6 3$5$ /$6 )81&,21(6 /2&$/(6
�WHOO ��DERXW LVDOWR� ORFDOVLPLODULW\)XQFWLRQ

�IXQFLRQ�QDPH 
VDOWR� �SDUDPHWHUV 
����
�� OLVWD FRQ ORV SDUDPHWURV GH OD IXQFLRQ FX\R QRPEUH VH LQGLFD
�� HQ IXQFLRQ�QDPH�
�GRFXPHQWDWLRQ � 7KH VDOWR VLPLODULW\ IXQFLRQ LV D ORFDO IXQFWLRQ

WR FRPSDUH WZR QXPEHUV� ,W 5HWXUQV � LI WKH GLIIHUHQFH EHWZHHQ WKH QXPEHUV LV
OHVV RU HTXDO WKDQ D WKUHVKROG� 7KH WKUHVKROG LV LQFOXGHG DV D SDUDPHWHU� &DQ
FUHDWH RWKHU LQVWDQWLDWLRQ ZLWK D GLIIHUHQW SDUDPHWHU�����

������� IXQFLRQ VDOWR SUHGHILQLGD SDUD FRPSDUDU Q~PHURV ����������
������ GHYXHOYH � VL OD GLVWDQFLD HQWUH ORV QXPHURV HV PHQRU R
������ LJXDO TXH HO XPEUDO�
�GHIXQ VDOWR �XPEUDO QXP� QXP�� �LI �! �DEV �� QXP� QXP��� XPEUDO� 
� 
� ��

�WHOO ��DERXW LLJXDO ORFDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
LJXDO�
�GRFXPHQWDWLRQ � 7KH LJXDO VLPLODULW\ IXQFLRQ LV D ORFDO IXQFWLRQ WR

FRPSDUH DQ\ WZR REMHFWV� QXPEHUV� V\PEROV� VWULQJV� LQGLYLGXDOV�
HWF� 5HWXUQV � LI WKH REMHFWV DUH HTXDO DQG �� RWKHUZLVH�����

�� )XQFLyQ LJXDO GHYXHOYH � VL ORV GRV LQGLYLGXRV VRQ LJXDOHV \ �� H�R�F�
�GHIXQ LJXDO �L� L�� �LI �HTXDO L� L�� � �� �

�WHOO ��DERXW LLQWHUYDOR ORFDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
LQWHUYDOR�
�SDUDPHWHUV 
����������
�GRFXPHQWDWLRQ � 7KH LJXDO VLPLODULW\ IXQFLRQ LV D ORFDO IXQFWLRQ WR

FRPSDUH QXPEHUV� 7KH OHQJKW RI WKH LQWHUYDO LV UHTXLUHG����

�� IXQFLyQ GH VLPLOLWXG ORFDO SDUD LQWHUYDORV QXPHULFRV�
�� 6LP �YDORU�� YDORU��  � � �_YDORU� � YDORU�_ � ORQJLWXG GHO LQWHUYDOR
QXPpULFR�
��� 5HFLEH FRPR SDUiPHWUR OD ORQJLWXG GHO LQWHUYDOR GHQWUR GHO FXDO HVWDPRV
��� FRPSDUDQGR D ORV GRV YDORUHV�
�GHIXQ LQWHUYDOR �ORQJLWXG QXP� QXP��
�� � �� �DEV �� QXP� QXP��� ORQJLWXG���

��/D LQVWDQFLD LWDEOH HV GH JXLD� SDUD FRQRFHU HO QRPEUH GH OD IXQFLRQ�
�� /XHJR VH FUHDUi XQD LQVWDQFLD SDUD FDG WDEOD TXH TXHUDPRV TXH VH FRQVXOWH
�� SDUWLFXODUL]iQGROD HQ HO VORW SDUDPHWHUV�

�WHOO ��DERXW LWDEOH ORFDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
WDEOH�ORRNXS�
�GRFXPHQWDWLRQ � 7KH WDEOH PRGH FRPSDUH DQ\ WZR REMHFWV� QXPEHUV� V\PEROV�

VWULQJV� LQGLYLGXDOV� HWF� 5HWXUQV WKH YDOXH VWRUHG LQ WKH WDEOH JLYHQ DV D
SDUDPHWHU �UHTXLUHG������
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�GHIXQ WDEOH�ORRNXS �W� L� L��
�OHW ��S� �SRVLWLRQ L� �FDU W���� �� QXP GH ILOD

�S� �SRVLWLRQ L� �FDU W���� �� QXP GH FROXPQD�
�ILOD QLO� �FRO �� �

�LI �DQG �QRW �18// S����QRW �18// S����
�SURJQ
�VHWT ILOD �HOW �FGU W�� S��� �� REWHQJR OD ILOD�
�VHWT FRO �HOW ILOD S���
��

FRO��

���� (MHPSOR GH LQVWDQFLD SDUD ORV FRORUHV
�WHOO ��DERXW LWDEOH&RORU ORFDOVLPLODULW\)XQFWLRQ �IXQFLRQ�QDPH 
WDEOH�ORRNXS�

�SDUDPHWHUV

���,'$5.B*5$< ,'$5.B%/8( ,%/8( ,%/$&. ,'$5.B5('�
�� ��� � ��� ����
���� � ��� ��� ����
�� ��� � � ��
���� ��� � � ����
���� ��� � ��� ������

�WHOO ��DERXW L&RPSDUH6WULQJ ORFDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
&RPSDUH6WULQJ�
�GRFXPHQWDWLRQ �)XQFWLRQ XVHG WR FRPSDUH VWULQJV LQ D QRQ VHQVLWLYH ZD\� ����

��� /D IXQFLRQ &RPSDUH6WULQJ QR GLIHUHQFLD HQWUH PD\XVFXODV \ PLQXVFXODV�
������ �&RPSDUH6WULQJ �3HSH� �SHSH�� �
�GHIXQ &RPSDUH6WULQJ �V� V��
�LI �VWULQJ �VWULQJ�GRZQFDVH V�� �VWULQJ�GRZQFDVH V��� � ���

�WHOO ��DERXW L0D[&DG ORFDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
0D[&DG�

�GRFXPHQWDWLRQ �)XQFWLRQ XVHG WR FRPSDUH VWULQJV EDVHG RQ WKH VXEVWULQJV WKH\
VKDUH� ����

�� 1R GLVWLQJXLPRV HQWUH PD\ \ PLQ� 6L TXHUHPVR GLVWLQJXLU FDPELDU VWULQJ�HTXDO
SRU VWULQJ 
�� (MHPSORV
�� �0D[&DG �SHSH� �3HSD�� ö �0D[&DG �SHSH� �3HSLWR�� õ �0D[&DG �SHSH� �33(3�� ö

�GHIXQ 0D[&DG �V� V��
�LI �HTXDO V� V�� � �� �0D[6XEFDGHQD V� V�� �PD[ �OHQJWK V�� �OHQJWK V������

�GHIXQ 0D[6XEFDGHQD �V� V��
�OHW ��O� �� �OHQJWK V�� ����O� �� �OHQJWK V�� ����ORQJ ���
�ORRS IRU L IURP � WR O� GR
�ORRS IRU M IURP �� O� �� GRZQWR L GR
�ORRS IRU N IURP � WR O� GR

�ORRS IRU O IURP �� O� �� GRZQWR N
GR �LI �VWULQJ�HTXDO V� V� �VWDUW� L �HQG� M �VWDUW� N �HQG� O�

�VHWT ORQJ �PD[ ORQJ �� M L�������� ORQJ��
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�������� ,167$1&,$6 3$5$ /$6 )81&,21(6 GH 326,&,21 �����������������������
�WHOO ��DERXW LFRQVWDQW� SRVLWLRQVLPLODULW\)XQFWLRQ

�IXQFLRQ�QDPH 
FRQVWDQW�
�SDUDPHWHUV 
����
�GRFXPHQWDWLRQ �IXQFLyQ GH VLPLOLWXG TXH� LQGHSHQGLHQWHPHQWH GH

ORV LQGLYLGXRV FRPSDUDGRV� GHYXHOYH XQ YDORU FRQVWDQWH �� (V XWLO SDUD DQRWDU
ORV FRQFHSWRV FRQ YDORUHV GH VLPLOLWXG FRQVWDQWHV \ FUHFLHQWHV FRQ OD
SURIXQGLGDG >%HUJPDQQ@����

�GHIXQ FRQVWDQW �U� U�
�� �IXQFLyQ GH VLPLOLWXG TXH� LQGHSHQGLHQWHPHQWH GH ORV LQGLYLGXRV FRPSDUDGRV�
GHYXHOYH XQ YDORU FRQVWDQWH TXH FRLQFLGH FRQ HO SDUDPHWUR� (V XWLO SDUD DQRWDU
ORV FRQFHSWRV FRQ YDORUHV GH VLPLOLWXG FRQVWDQWHV \ FUHFLHQWHV FRQ OD
SURIXQGLGDG >%HUJPDQQ@��

�WHOO ��DERXW LGHHSBEDVLF SRVLWLRQVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
IGHHSBEDVLF�
�GRFXPHQWDWLRQ �FRPSXWD FRPR OD UHODFLyQ H[LVWHQWH HQWUH OD

SURIXQGLGDG GHO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D ORV GRV LQGLYLGXRV
FRPSDUDGRV � �L��L��� \ OD SURIXQGLGDG Pi[LPD GH OD MHUDUTXtD�����

�GHIXQ IGHHSBEDVLF �L� L��
�� �SURIXQGLGDGBFRQFHSWR �FRPSXWH�FRQMXQFWLRQ�FRQFHSW �LQWHUVHFWLRQ

�UHPRYH �ILQG�FRQFHSW 
RNEF�LQGLYLGXDO� �JHW�W\SHV L���
�UHPRYH �ILQG�FRQFHSW 
RNEF�LQGLYLGXDO� �JHW�W\SHV L������

�SURIXQGLGDGBNE���

�WHOO ��DERXW LGHHS SRVLWLRQVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
IGHHS�
�GRFXPHQWDWLRQ �'H IRUPD VLPLODU D OD DQWHULRU� OD IXQFLyQ GH

VLPLOLWXG SURIXQGLGDG FRPSXWD OD VLPLOLWXG VHJ~Q OD UHODFLyQ TXH H[LVWD HQWUH
OD SURIXQGLGDG GHO FRQFHSWR PiV HVSHFtILFR TXH FRQWLHQH D ORV GRV LQGLYLGXRV
FRPSDUDGRV \ OD GHO LQGLYLGXR PiV SURIXQGR GH ORV GRV� ����

�WHOO ��DERXW LFRVLQH SRVLWLRQVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
VLPHVFDODU�
�GRFXPHQWDWLRQ �/D IXQFLyQ GH VLPLOLWXG FRVHQR VH EDVD HQ OD

IXQFLyQ GH VLPLOLWXG HQWUH FRQFHSWRV GHILQLGD HQ >*RQ]iOH]�&DOHUR��@ H
LQVSLUDGD HQ HO PRGHOR GHO HVSDFLR YHFWRULDO����

��'H IRUPD VLPLODU D OD DQWHULRU� OD IXQFLyQ GH VLPLOLWXG SURIXQGLGDG FRPSXWD
OD VLPLOLWXG VHJ~Q OD UHODFLyQ TXH H[LVWD HQWUH OD SURIXQGLGDG GHO FRQFHSWR PiV
HVSHFtILFR TXH FRQWLHQH D ORV GRV LQGLYLGXRV FRPSDUDGRV \ OD GHO LQGLYLGXR PiV
SURIXQGR GH ORV GRV�

�� SURGXFWR HVFDODU GH ORV YHFWRUHV TXH UHSUHVHQWDQ ORV FRQFHSWRV FRPXQHV�
���VLP�HVFDODU �IL LGDUN� �IL LGDUNBUHG�� ���������

�GHIXQ VLPHVFDODU �L� L��
�LI �DQG �LQVWDQFH�S L�� �LQVWDQFH�S L���
�OHW ��VXSHU� �JHW�W\SHV L���
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�VXSHU� �JHW�W\SHV L���
�FRPXQHV �UHPRYH�LI�QRW �
�ODPEGD �[� �PHPEHU [ VXSHU��� VXSHU���
�VLP �� ��LQLFLDOL]R VLP D �
�

�VHWI VLP
�PLQ �� �OHQJWK FRPXQHV� � �VTUW �OHQJWK VXSHU��� �VTUW �OHQJWK VXSHU�����
����

�� HOVH� 6L QR VRQ LQVWDQFLDV GHYXHOYH �
���

���������� ,167$1&,$6 3$5$ /$6 )81&,21(6 */2%$/(6 ���������������������������
�WHOO ��DERXW LPHGLD JOREDOVLPLODULW\)XQFWLRQ

�IXQFLRQ�QDPH 
PHGLD�
�GRFXPHQWDWLRQ � 7KH PHGLD VLPLODULW\ IXQFWLRQ FRPELQHV D OLVW RI

YDOXHV E\ WKH DULWKPHWLF DYHUDJH EHWZHHQ WKHP��� � �
�� UHFLEH XQD OLVWD GH YDORUHV \ FRPSXWD OD PHGLD DULWPpWLFD�
�GHIXQ PHGLD �OLVWD� �� �UHGXFH �
� OLVWD� �OHQJWK OLVWD�� �

�WHOO ��DERXW LPHGLD�SRQGHUDGD JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PHGLD�SRQGHUDGD� �SDUDPHWHUV QLO�
�GRFXPHQWDWLRQ � 7KH ZHLJKWHG DYHUDJH VLPLODULW\ IXQFWLRQ FRPELQHV D OLVW

RI YDOXHV E\ WKH DULWKPHWLF DYHUDJH EHWZHHQ WKHP ZHLJKWHG FRUUHVSRQGLQJO\�,W
UHTXLUHV WKH ZHLJKWV YHFWRU WR EH VSHFLILHG DV D SDUDPHWHU�����

�WHOO ��DERXW LPHGLD�SRQGHUDGD�FRQ JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PHGLD�SRQGHUDGD�
�SDUDPHWHUV 
����� ������

�� HO SULPHU SDUDPHWUR HV SDUD FRQWHQLGRV \ HO VHJXQGR SDUD SRVLFLRQ
�� TXLHUR WHQHU PDV HQ FXHQWD HO FRQWHQLGR TXH VX SRVLFLRQ�
�GRFXPHQWDWLRQ � 7KH ZHLJKWHG DYHUDJH VLPLODULW\ IXQFWLRQ FRPELQHV D OLVW RI

YDOXHV E\ WKH DULWKPHWLF DYHUDJH EHWZHHQ WKHP ZHLJKWHG FRUUHVSRQGLQJO\�,W
UHTXLUHV WKH ZHLJKWV YHFWRU WR EH VSHFLILHG DV D SDUDPHWHU�����

�WHOO ��DERXW LPHGLD�SRQGHUDGD�SRV JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PHGLD�SRQGHUDGD�
�SDUDPHWHUV 
����� ������
�� HO SULPHU SDUDPHWUR HV SDUD FRQWHQLGRV \ HO VHJXQGR SDUD SRVLFLRQ
�� TXLHUR WHQHU PDV HQ FXHQWD OD SRVLFLRQ TXH HO FRQWHQLGR�
�GRFXPHQWDWLRQ � 7KH ZHLJKWHG DYHUDJH VLPLODULW\ IXQFWLRQ FRPELQHV D OLVW

RI YDOXHV E\ WKH DULWKPHWLF DYHUDJH EHWZHHQ WKHP ZHLJKWHG FRUUHVSRQGLQJO\�,W
UHTXLUHV WKH ZHLJKWV YHFWRU WR EH VSHFLILHG DV D SDUDPHWHU��� ��

�� UHFLEH XQD OLVWD GH SHVRV \ XQD OLVWD GH YDORUHV \ FRPSXWD OD PHGLD
SRQGHUDGD GH HOORV�
�GHIXQ PHGLD�SRQGHUDGD �OLVWDSHVRV OLVWDYDORUHV�
�LI �QRW �HT �OHQJWK OLVWDSHVRV� �OHQJWK OLVWDYDORUHV���

�PHGLD OLVWDYDORUHV� �� VL QR KD\ ORV PLVPRV SHVRV TXH YDORUHV KDJR OD
PHGLD QRUPDO�

�� HOVH
�OHW ��VXPD �ORRS IRU [ LQ OLVWDSHVRV

VXP � [ �SRS OLVWDYDORUHV�����
�� VXPD �UHGXFH �
� OLVWDSHVRV�� �� GLYLGR SRU OD VXPD GH ORV SHVRV�
���
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�WHOO ��DERXW LPLQNRZVNLBZLWK� JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PLQNRZVNL�
�SDUDPHWHUV 
����
�GRFXPHQWDWLRQ � 7KH LPLQNRZVNLBZLWK� VLPLODULW\ IXQFWLRQ

FRPELQHV D OLVW RI YDOXHV E\ WKH PLQNRZVNL PHWULF XVLQJ U �����

���0LQNRZVNL�
�GHIXQ PLQNRZVNL �U OLVWD�
��H[SW [ �� � U�� �� UDL] U�HVLPD GH [�
�� �H[SW �UHGXFH �
� �PDSFDU �
�ODPEGD �[� �H[SW [ U�� OLVWD�� �� � U��

�OHQJWK OLVWD���

�WHOO ��DERXW LHXFOLGHD JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
HXFOLGHD�
�GRFXPHQWDWLRQ � 7KH HXFOLGHD VLPLODULW\ IXQFWLRQ FRPELQHV D OLVW RI

YDOXHV E\ WKH PLQNRZVNL PHWULF XVLQJ U �����
���(XFOLGHD �0LQNRZVNL FRQ U ���
�GHIXQ HXFOLGHD �OLVWD� �PLQNRZVNL � OLVWD��

�WHOO ��DERXW LPLQNRZVNLBZLWK� JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PLQNRZVNL�
�SDUDPHWHUV 
����
�GRFXPHQWDWLRQ � 7KH LPLQNRZVNLBZLWK� VLPLODULW\ IXQFWLRQ

FRPELQHV D OLVW RI YDOXHV E\ WKH PLQNRZVNL PHWULF XVLQJ U �����

�WHOO ��DERXW LPLQNRZVNL JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PLQNRZVNL�
�GRFXPHQWDWLRQ � 7KH LPLQNRZVNL VLPLODULW\ IXQFWLRQ FRPELQHV D OLVW RI

YDOXHV E\ WKH PLQNRZVNL PHWULF� ,W UHTXLUHV WKH U SDUDPHWHU� ����

�WHOO ��DERXW LPLQNRZVNL�SRQGHUDGD JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PLQNRZVNL�SRQGHUDGD�
�SDUDPHWHUV QLO�
�GRFXPHQWDWLRQ � 7KH LPLQNRZVNLB�SRQGHUDGD VLPLODULW\ IXQFWLRQ

FRPELQHV D OLVW RI YDOXHV E\ WKH PLQNRZVNL PHWULF� ,W UHTXLUHV WKH U SDUDPHWHU
DV ZHOO DV WKH ZHLJKWV YHFWRU�����

���0LQNRZVNL SRQGHUDGD�
��� HMHPSOR
�� �PLQNRZVNL�SRQGHUDGD � 
�� � �� 
�� � ���

�GHIXQ PLQNRZVNL�SRQGHUDGD �U OLVWDSHVRV OLVWD�
���H[SW [ �� � U�� �� UDL] U�HVLPD GH [�

�LI �QRW �HT �OHQJWK OLVWDSHVRV� �OHQJWK OLVWD���
�PLQNRZVNL OLVWD� �� VL QR KD\ ORV PLVPRV SHVRV TXH YDORUHV KDJR OD

QRUPDO�
�� HOVH
��
�H[SW �UHGXFH �
� �PDSFDU �
 OLVWDSHVRV �PDSFDU �
�ODPEGD �[� �H[SW [ U��

OLVWD���
�� � U��
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�UHGXFH �
� OLVWDSHVRV��
��

�WHOO ��DERXW LPD[LPXP JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PD[LPR�
�GRFXPHQWDWLRQ �7KH PD[LPXP VLPLODULW\ IXQFWLRQ FRPELQHV D OLVW RI

YDOXHV E\ H[WUDFWLQJ WKH PD[LPXP RI WKHP�����

�WHOO ��DERXW LPLQLPXP JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
PLQLPR�
�GRFXPHQWDWLRQ �7KH PLQLPXP VLPLODULW\ IXQFWLRQ FRPELQHV D OLVW RI

YDOXHV E\ H[WUDFWLQJ WKH PLQLPXP RI WKHP��� ��

�WHOO ��DERXW LFODUFN JOREDOVLPLODULW\)XQFWLRQ
�IXQFLRQ�QDPH 
FODUFN�
�GRFXPHQWDWLRQ � &ODUFN IXQFWLRQ�����

��� PD[LPR
�GHIXQ PD[LPR �OLVWD� �UHGXFH �
PD[ OLVWD� �

��� PLQLPR
�GHIXQ PLQLPR �OLVWD��UHGXFH �
PLQ OLVWD� �

���0i[LPR FRQ SHVRV�
�GHIXQ PD[LPR�SRQGHUDGD �OLVWDSHVRV OLVWD�
�LI �QRW �HT �OHQJWK OLVWDSHVRV� �OHQJWK OLVWD���

�PD[LPR OLVWD�
��HOVH
�PD[LPR �PDSFDU �
 OLVWDSHVRV OLVWD����

�����������������������������������������������������������
�������������� PHGLGDV GH VLPLOLWXG ����������������������
�����������������������������������������������������������
�GHIFRQFHSW VLPLODULW\0HDVXUH

�LV�SULPLWLYH ��DQG &%52QWR�FRQFHSW
��DOO FRQWHQWV FRQWHQWVVLPLODULW\)XQFWLRQ�
��DW�PRVW � FRQWHQWV�
��DOO SRVLWLRQ SRVLWLRQVLPLODULW\)XQFWLRQ�
��DW�PRVW � SRVLWLRQ�
��DOO FRPELQDWLRQ JOREDOVLPLODULW\)XQFWLRQ�
��DW�PRVW � FRPELQDWLRQ�
��WKH VLPLODULW\�W\SH VLPLODULW\7\SHV� �

�DQQRWDWLRQV
��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQGLYLGXDOV UHSUHVHQWLQJ

D VLPLODULW\ PHDVXUH WR FRPSDUH LQVWDQFHV RI D FRQFHSW�����

�GHIUHODWLRQ FXUUHQW0HDVXUH �UDQJH VLPLODULW\0HDVXUH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKLV UHODWLRQ OLQNV D FRQFHSW

ZLWK WKH VLPLODULW\ PHDVXUH WKDW ZLOO EH XVHG WR FRPSXWH WKH VLPLODULW\
YDOXH DPRQJ WZR FRQFHSW LQVWDQFHV�����
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�� OD UHODFLRQ FXUUHQW0HDVXUH VH XVDU� FRPR DQRWDFLRQ HQ XQ FRQFHSWR� SRUTXH
ODV PHGLGDV GH VLPLOLWXG
�� VH DVRFLDQ D ORV FRQFHSWRV \ QR D ODV LQVWDQFLDV�

�GHIUHODWLRQ XVHU0HDVXUH
�UDQJH VLPLODULW\0HDVXUH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKLV UHODWLRQ OLQNV D FRQFHSW

ZLWK WKH XVHU GHILQHG VLPLODULW\ PHDVXUH WKDW ZLOO EH XVHG WR FRPSXWH WKH
VLPLODULW\
YDOXH DPRQJ WZR FRQFHSW LQVWDQFHV GXULQJ WKH FXUUHQW XVHU LQWHUDFWLRQ� ����
�� OD UHODFLRQ XVHU0HDVXUH WDPELHQ VH XVDUD FRPR DQRWDFLRQ HQ XQ FRQFHSWR

�GHIUHODWLRQ ROG0HDVXUH
�UDQJH VLPLODULW\0HDVXUH
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKLV UHODWLRQ OLQNV D FRQFHSW

ZLWK DQ ROG VLPLODULW\ PHDVXUH WKDW ZRQ
W EH XVHG ZKLOH D FXUUHQW0HDVXUH
H[LVWV� ����
�� 0HGLGD SRU GHIHFWR� 3XHGH YDOHU VL LLJXDO VH FRQVLGHUD ORFDO \ JOREDO�
�WHOO ��DERXW GHIDXOWBPHDVXUH VLPLODULW\0HDVXUH

�FRQWHQWV LLJXDO�
�SRVLWLRQ LGHHS�
�FRPELQDWLRQ LPHGLD�SRQGHUDGD�FRQ���

�� (Q OD IXQFLRQ GH FRQWHQLGRV SDUD FDVRV HVWUXFWXUDGRV WHQGUH TXH XVDU XQD
IXQFLRQ JOREDO \ QR XQD ORFDO�
�WHOO ��DERXW FDVH0HDVXUH VLPLODULW\0HDVXUH

�FRQWHQWV LPLQNRZVNLBZLWK��
���FRQWHQWV LPHGLD�
�SRVLWLRQ LGHHS�
�FRPELQDWLRQ LPHGLD�
���FRPELQDWLRQ LPLQNRZVNLBZLWK��

����� 7LSRV GH IDOOR \ HVWUDWHJLDV GH DGDSWDFLyQ \ UHSDUDFLyQ

�GHIFRQFHSW $GDSWDWLRQB6WUDWHJ\ �LV�SULPLWLYH
��DQG &%52QWR�&RQFHSW

��DW�OHDVW � WUDQVIRUPDWLRQ�VSHF� ��DOO WUDQVIRUPDWLRQ�VSHF 7UDQVIRUPDWLRQ�
��DOO VWUDWHJ\�RSHUDWLRQDO�VSHF 6WUDWHJ\�2SHUDWLRQDO�6SHFLILFDWLRQ���

�GHIFRQFHSW 5HSDLUB6WUDWHJ\ �LV�SULPLWLYH
��DQG &%52QWR�&RQFHSW

��DW�OHDVW � WUDQVIRUPDWLRQ�VSHF� ��DOO WUDQVIRUPDWLRQ�VSHF 7UDQVIRUPDWLRQ�
��DOO VWUDWHJ\�RSHUDWLRQDO�VSHF 6WUDWHJ\�2SHUDWLRQDO�6SHFLILFDWLRQ���

�GHIFRQFHSW 7UDQVIRUPDWLRQ �LV�SULPLWLYH ��DQG &%52QWR�&RQFHSW
��WKH RSHUDWRU 7UDQVIRUPDWLRQB2SHUDWRU�
��DW�PRVW � DSSOLFDELOLW\� ��DOO DSSOLFDELOLW\ $SSOLFDELOLW\�
��WKH ZHLWK 1XPEHU���

�GHIFRQFHSW $GGB7UDQVIRUPDWLRQ �LV
��DQG 7UDQVIRUPDWLRQ ��WKH RSHUDWRU $GGB2SHUDWRU�

��WKH DGG�VWUDWHJ\ $GG�VHDUFK�VWUDWHJ\���
�GHIFRQFHSW 'HOHWHB7UDQVIRUPDWLRQ �LV
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��DQG 7UDQVIRUPDWLRQ ��WKH RSHUDWRU 'HOHWHB2SHUDWRU���
�GHIFRQFHSW 6XEVWLWXWHB7UDQVIRUPDWLRQ �LV

��DQG 7UDQVIRUPDWLRQ ��WKH RSHUDWRU 6XEVWLWXWHB2SHUDWRU�
��DW�PRVW � WRVXEVWLWXWH� ��DW�PRVW � VHDUFK�VWUDWHJ\�
��DOO VHDUFK�VWUDWHJ\ 6HDUFK�6WUDWHJ\���

�GHIFRQFHSW $GGB2SHUDWRU �LV�SULPLWLYH 7UDQVIRUPDWLRQB2SHUDWRU�
�GHIFRQFHSW 'HOHWHB2SHUDWRU �LV�SULPLWLYH 7UDQVIRUPDWLRQB2SHUDWRU�
�GHIFRQFHSW 6XEVWLWXWHB2SHUDWRU �LV�SULPLWLYH 7UDQVIRUPDWLRQB2SHUDWRU�
�WHOO ��DERXW DGG $GGB2SHUDWRU��
�WHOO ��DERXW GHOHWH 'HOHWHB2SHUDWRU��
�WHOO ��DERXW VXEVWLWXWH 6XEVWLWXWHB2SHUDWRU��

�GHIFRQFHSW 6WUDWHJ\�2SHUDWLRQDO�6SHFLILFDWLRQ �LV�SULPLWLYH
��DQG &%52QWR�&RQFHSW

��DW�PRVW � KDV�PHWKRG� ��DOO KDV�PHWKRG &%5B0HWKRG�
��DW�PRVW � OLVS�IXQFWLRQ� ��DOO OLVS�IXQFWLRQ 0HWKRGB)XQFWLRQ�

��

�GHIFRQFHSW $GG�VHDUFK�VWUDWHJ\ �LV�SULPLWLYH ��DQG &%52QWR�&RQFHSW
��WKH EHJLQ�ZLWK 6WDUWLQJ�SRLQW�
��DOO VWHS 6HDUFK�6WHS� ��DW�PRVW � ZHLJKW���

�GHIFRQFHSW 6WDUWLQJ�SRLQW �LV�SULPLWLYH ��DQG &%52QWR�&RQFHSW ��RQH�RI
FXUUHQW�FDVH FXUUHQW�TXHU\����

�GHIFRQFHSW 6LPSOH�6HDUFK�6WUDWHJ\ �LV�SULPLWLYH $GG�VHDUFK�VWUDWHJ\�
�GHIFRQFHSW 0HWKRG�6HDUFK�6WUDWHJ\ �LV�SULPLWLYH ��DQG $GG�VHDUFK�VWUDWHJ\

��DW�PRVW � ZHLJKW� ��WKH VHDUFK�PHWKRG 6HDUFK�6XEVWLWXWHV�0HWKRG���
�GHIFRQFHSW $SSOLFDELOLW\ �LV�SULPLWLYH &%52QWR�&RQFHSW�
�GHIFRQFHSW 6HDUFK�6WHS �LV�SULPLWLYH ��DQG &%52QWR�&RQFHSW

��WKH VWHS�QXPEHU 1XPEHU�
��WKH SULPLWLYH�VWHS 3ULPLWLYH�6WHS���

�GHIFRQFHSW 3ULPLWLYH�6WHS �LV�SULPLWLYH ��DQG &%52QWR�&RQFHSW��
�WHOO ��DERXW UROH�ILOOHU 3ULPLWLYH�6WHS�� �� OD LQVWDQFLD UROH�ILOOHU KD\ TXH
DVLJQDUOH HO DWULEXWR UROH TXH LQGLFD HO QRPEUH GHO DWULEXWR FX\R UHOOHQR
TXHUHPRV H[WUDHU�
�WHOO ��DERXW VXSHUUHODWLRQ 3ULPLWLYH�6WHS�� �� OD LQVWDQFLD VXSHUUHODWLRQ
WLHQH XQ DWULEXWR UHO TXH LQGLFD HO QRPEUH GH OD UHODFLyQ TXH TXHUHPRV
JHQHUDOL]DU�
�WHOO ��DERXW VLEOLQJV�DW�OHYHO 3ULPLWLYH�6WHS���� OD LQVWDQFLD VLEOLQJV�DW�
OHYHO WLHQH XQ DWULEXWR OHYHO TXH LQGLFD HO QLYHO �SRVLWLYR R QHJDWLYR� DO TXH
UHFXSHUDU LQVWDQFLDV FHUFDQDV�
�GHIUHODWLRQ VWUDWHJ\�RSHUDWLRQDO�VSHF �LV�SULPLWLYH &%52QWR�UHODWLRQ�
�GHIUHODWLRQ KDV�PHWKRG �LV�SULPLWLYH VWUDWHJ\�RSHUDWLRQDO�VSHF

�UDQJH &%52QWR�0HWKRG�
�GHIUHODWLRQ OLVS�IXQFWLRQ �LV�SULPLWLYH VWUDWHJ\�RSHUDWLRQDO�VSHF

�UDQJH 0HWKRGB)XQFWLRQ�
�GHIUHODWLRQ WUDQVIRUPDWLRQ�VSHF �LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH
7UDQVIRUPDWLRQ�
�GHIUHODWLRQ VWHS �LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH 6HDUFK�6WHS�
�GHIUHODWLRQ DGG�VWUDWHJ\ �LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH $GG�VHDUFK�
VWUDWHJ\�
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�GHIUHODWLRQ VHDUFK�VWUDWHJ\ �LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH 6HDUFK�
6WUDWHJ\�
�GHIUHODWLRQ DSSOLFDELOLW\ �LV�SULPLWLYH &%52QWR�UHODWLRQ �UDQJH
$SSOLFDELOLW\�
�GHIUHODWLRQ WRVXEVWLWXWH �LV�SULPLWLYH &%52QWR�UHODWLRQ�
�GHIUHODWLRQ VWHS�QXPEHU �LV�SULPLWLYH &%52QWR�UHODWLRQ�
�GHIUHODWLRQ SULPLWLYH�VWHS �LV�SULPLWLYH &%52QWR�UHODWLRQ�

�� 7LSRV GH SUREOHPD� (O GLVHxDGRU GHILQLUi ORV WLSRV GH SUREOHPD HVSHFtILFRV
GH
�� XQD DSOLFDFLyQ \ SDUD FDGD XQR VH DQRWD OD HVWUDWHJLD GH DGDSWDFLyQ TXH
�� FRUUHVSRQGD�
�GHIFRQFHSW 3UREOHPB7\SH �LV�SULPLWLYH &%52QWR�&RQFHSW

��DOO KDVBDGDSWDWLRQBVWUDWHJ\ $GDSWDWLRQB6WUDWHJ\��
�GHIUHODWLRQ KDVBDGDSWDWLRQBVWUDWHJ\
�LV�SULPLWLYH &%52QWR�5HODWLRQ �UDQJH $GDSWDWLRQB6WUDWHJ\�

�� ,JXDO FRQ ORV WLSRV GH IDOOR GH UHSDUDFLyQ \ HVWUDWHJLDV GH UHSDUDFLyQ
�GHIFRQFHSW )DLOB7\SH �LV�SULPLWLYH &%52QWR�&RQFHSW

��DOO KDVBUHSDLUBVWUDWHJ\ 5HSDLUB6WUDWHJ\��

�� 2QWRORJtD GH WDUHDV \ PpWRGRV

��� 7$5($6

�GHIFRQFHSW &%52QWRB7DVN �LV�SULPLWLYH
��DQG &%52QWR�FRQFHSW

��H[DFWO\ � WDVNBQDPH�
��DW�PRVW � WDVNBPHWKRG���

�� HO PHWRGR HOHJLGR SDUD UHVROYHU XQD WDUHD SXHGH HVWDU VHOHFFLRQDGR R QR
�� �XVDQGR WDVNBPHWKRG�� 2WURV PHWRGRV DOWHUQDWLYRV VH SXHGHQ REWHQHU XVDQGR OD
�� LQYHUVD GH OD FRPSHWHQFLD GH ORV PHWRGRV� �FRPSHWHQFH�

�GHIFRQFHSW &DVHB$FTXLVLWLRQB7DVN
�LV�SULPLWLYH ��DQG &%52QWRB7DVN

��ILOOHG�E\ WDVNBPHWKRG XVHUBUHVROXWLRQBPHWKRG��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �&DVH $FTXLVLWLRQ WDVN����

�GHIFRQFHSW &%B2UJDQL]DWLRQB7DVN
�LV�SULPLWLYH ��DQG &%52QWRB7DVN

��DOO WDVNBPHWKRG &%B2UJDQL]DWLRQB0HWKRG��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �&DVH %DVH 2UJDQL]DWLRQ WDVN����

�GHIFRQFHSW 'RPDLQB0RGHOB$GTB7DVN
�LV�SULPLWLYH ��DQG &%52QWRB7DVN

��ILOOHG�E\ WDVNBPHWKRG XVHUBUHVROXWLRQBPHWKRG��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �'RPDLQ 0RGHO $FTXLVLWLRQ WDVN����

�GHIFRQFHSW 0DSSLQJB7DVN
�LV�SULPLWLYH ��DQG &%52QWRB7DVN

��ILOOHG�E\ WDVNBPHWKRG XVHUBUHVROXWLRQBPHWKRG��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �0DSSLQJ WDVN����
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�GHIFRQFHSW &%B0DLQWHQDQFHB7DVN
�LV�SULPLWLYH ��DQG &%52QWRB7DVN

��ILOOHG�E\ WDVNBPHWKRG XVHUBUHVROXWLRQBPHWKRG��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �&DVH %DVH 0DLQWHQDQFH WDVN����

�� 7DUHD GH UHVROXFLyQ GH SUREOHPDV�
�GHIFRQFHSW &%5B7$6.

�LV�SULPLWLYH ��DQG &%52QWRB7DVN ��DOO WDVNBPHWKRG &%5B0(7+2'��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH &%5 7DVNV����

�� 68%7$5($6 '( &%5B7$6.

�GHIFRQFHSW 5HWULHYHB7DVN �LV�SULPLWLYH
��DQG &%5B7$6.

��ILOOHG�E\ WDVNBQDPH �5HWULHYH��
��DOO WDVNBPHWKRG 5HWULHYDOB0HWKRG���

�GHIFRQFHSW 5HXVHB7DVN �LV�SULPLWLYH
��DQG &%5B7$6.

��ILOOHG�E\ WDVNBQDPH �5HXVH��
��DOO WDVNBPHWKRG 5HXVHB0HWKRG���

�GHIFRQFHSW 5HYLVHB7DVN �LV�SULPLWLYH
��DQG &%5B7$6.

��ILOOHG�E\ WDVNBQDPH �5HYLVH��
��DOO WDVNBPHWKRG 5HYLVHB0HWKRG���

�GHIFRQFHSW 5HWDLQB7DVN �LV�SULPLWLYH
��DQG &%5B7$6.

��ILOOHG�E\ WDVNBQDPH �5HWDLQ��
��DOO WDVNBPHWKRG 5HWDLQB0HWKRG���

�GHIFRQFHSW 2EWDLQ&DVHVB7DVN �LV�SULPLWLYH
��DQG 5HWULHYHB7DVN

��ILOOHG�E\ WDVNBQDPH �2EWDLQ VHW RI FDVHV��
��DOO WDVNBPHWKRG 2EWDLQB&DVHVB0HWKRG���

�GHIFRQFHSW $VVHVV6LPB7DVN �LV�SULPLWLYH
��DQG 5HWULHYHB7DVN

��ILOOHG�E\ WDVNBQDPH �6LPLODULW\ $VVHVVPHQW��
��DOO WDVNBPHWKRG $VVHVV6LPB0HWKRG���

�GHIFRQFHSW 6HOHFWB7DVN �LV�SULPLWLYH
��DQG 5HWULHYHB7DVN

��ILOOHG�E\ WDVNBQDPH �6HOHFWLRQ��
��DOO WDVNBPHWKRG 6HOHFWLRQB0HWKRG���

�GHIFRQFHSW &RS\B6ROXWLRQB7DVN �LV�SULPLWLYH
��DQG 5HXVHB7DVN

��ILOOHG�E\ WDVNBQDPH �&RS\ 6ROXWLRQ��
��DOO WDVNBPHWKRG &RS\B6ROXWLRQB0HWKRG���
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�GHIFRQFHSW $GDSWB6ROXWLRQB7DVN �LV�SULPLWLYH
��DQG 5HXVHB7DVN

��ILOOHG�E\ WDVNBQDPH �$GDSW 6ROXWLRQ��
��DOO WDVNBPHWKRG $GDSWB6ROXWLRQB0HWKRG���

�GHIFRQFHSW 6HOHFWB6WUDWHJ\B7DVN �LV�SULPLWLYH
��DQG $GDSWB6ROXWLRQB7DVN

��ILOOHG�E\ WDVNBQDPH �6HOHFW 6WUDWHJ\��
��DOO WDVNBPHWKRG 6HOHFWB6WUDWHJ\B0HWKRG���

�GHIFRQFHSW 6HOHFWB'LVFUHSDQF\B7DVN �LV�SULPLWLYH
��DQG $GDSWB6ROXWLRQB7DVN

��ILOOHG�E\ WDVNBQDPH �6HOHFW 'LVFUHSDQF\��
��DOO WDVNBPHWKRG 6HOHFWB'LVFUHSDQF\B0HWKRG���

�GHIFRQFHSW 0RGLI\B6ROXWLRQB7DVN �LV�SULPLWLYH
��DQG $GDSWB6ROXWLRQB7DVN

��ILOOHG�E\ WDVNBQDPH � 0RGLI\B6ROXWLRQ ��
��DOO WDVNBPHWKRG 0RGLI\B6ROXWLRQB0HWKRG���

�GHIFRQFHSW $SSO\B7UDQVIRUPDWLRQB7DVN �LV�SULPLWLYH
��DQG 0RGLI\B6ROXWLRQB7DVN

��ILOOHG�E\ WDVNBQDPH � $SSO\B7UDQVIRUPDWLRQ ��
��DOO WDVNBPHWKRG $SSO\B7UDQVIRUPDWLRQB0HWKRG���

�GHIFRQFHSW /RFDOB5HYLVLRQB7DVN �LV�SULPLWLYH
��DQG 0RGLI\B6ROXWLRQB7DVN

��ILOOHG�E\ WDVNBQDPH � /RFDOB5HYLVLRQ ��
��DOO WDVNBPHWKRG /RFDOB5HYLVLRQB0HWKRG���

�GHIFRQFHSW (YDOXDWHB7DVN �LV�SULPLWLYH
��DQG 5HYLVHB7DVN

��ILOOHG�E\ WDVNBQDPH �(YDOXDWH WDVN��
��DOO WDVNBPHWKRG (YDOXDWHB0HWKRG���

�GHIFRQFHSW 5HSDLUB7DVN �LV�SULPLWLYH
��DQG 5HYLVHB7DVN

��ILOOHG�E\ WDVNBQDPH �5HSDLU WDVN��
��DOO WDVNBPHWKRG 5HSDLUB0HWKRG���

�GHIFRQFHSW 6HOHFWB5HSDLUB6WUDWHJ\B7DVN �LV�SULPLWLYH
��DQG 5HSDLUB7DVN

��ILOOHG�E\ WDVNBQDPH �6HOHFW UHSDLU VWUDWHJ\��
��DOO WDVNBPHWKRG 6HOHFWB5HSDLUB6WUDWHJ\B0HWKRG���

�GHIFRQFHSW $SSO\B5HSDLUB6WUDWHJ\B7DVN �LV�SULPLWLYH
��DQG 5HSDLUB7DVN

��ILOOHG�E\ WDVNBQDPH �$SSO\ UHSDLU VWUDWHJ\��
��DOO WDVNBPHWKRG $SSO\B5HSDLUB6WUDWHJ\B0HWKRG���

�GHIFRQFHSW 5HWDLQB&DVHB7DVN �LV�SULPLWLYH
��DQG 5HWDLQB7DVN
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��ILOOHG�E\ WDVNBQDPH �5HWDLQ &DVH��
��DOO WDVNBPHWKRG 5HWDLQB&DVHB0HWKRG���

�GHIFRQFHSW 5HWDLQB.QRZOHGJHB7DVN �LV�SULPLWLYH
��DQG 5HWDLQB7DVN

��ILOOHG�E\ WDVNBQDPH �5HWDLQ .QRZOHGJH��
��DOO WDVNBPHWKRG 5HWDLQB.QRZOHGJHB0HWKRG���

�GHIFRQFHSW 5HWDLQBUHWULHYDOBNQRZOHGJHB7DVN �LV�SULPLWLYH
��DQG 5HWDLQB.QRZOHGJHB7DVN

��ILOOHG�E\ WDVNBQDPH �5HWDLQ UHWULHYDO .QRZOHGJH��
��DOO WDVNBPHWKRG 5HWDLQBUHWULHYDOBNQRZOHGJHB0HWKRG���

�GHIFRQFHSW 5HWDLQBUHXVHBNQRZOHGJHB7DVN �LV�SULPLWLYH
��DQG 5HWDLQB.QRZOHGJHB7DVN

��ILOOHG�E\ WDVNBQDPH �5HWDLQ UHXVH .QRZOHGJH��
��DOO WDVNBPHWKRG 5HWDLQBUHXVHBNQRZOHGJHB0HWKRG���

�GHIFRQFHSW 5HWDLQBUHYLVHBNQRZOHGJHB7DVN �LV�SULPLWLYH
��DQG 5HWDLQB.QRZOHGJHB7DVN

��ILOOHG�E\ WDVNBQDPH �5HWDLQ UHYLVH .QRZOHGJH��
��DOO WDVNBPHWKRG 5HWDLQBUHYLVHBNQRZOHGJHB0HWKRG���

��� 5HODFLRQHV
�GHIUHODWLRQ WDVNBQDPH

�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH VWULQJ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH WDVN�QDPH UHODWLRQ OLQNV HDFK

WDVN LQVWDQFH ZLWK LWV WH[WXDO QDPH WR EH XVHG IRU WKH V\VWHP GHVLJQHU�����

�GHIUHODWLRQ WDVNBPHWKRG
�LV�SULPLWLYH &%52QWR�UHODWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH WDVNBPHWKRG UHODWLRQ OLQNV HDFK

WDVN LQVWDQFH ZLWK WKH PHWKRG XVHG WR VROYH WKH WDVN�����

��� 0e72'26

�GHIFRQFHSW &%5B0(7+2' �LV�SULPLWLYH
��DQG &%52QWR�FRQFHSW

��H[DFWO\ � PHWKRGBQDPH�
��H[DFWO\ � PHWKRGBLQIRUPDOBGHVFULSWLRQ�
��DOO FRPSHWHQFH &%5B7DVN�
��DOO PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV $SSOLFDWLRQB5HTXLUHPHQWV�
��DOO PHWKRGBLQSXW 0HWKRGB,QSXW�
��DOO PHWKRGBRXWSXW 0HWKRGB2XWSXW�
��H[DFWO\ � RSHUDWLRQDOBVSHFLILFDWLRQ�
��DOO RSHUDWLRQDOBVSHFLILFDWLRQ 0HWKRGB)XQFWLRQ��

�H[KDXVWLYH�SDUWLWLRQV �0(7+2'7<3(6�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH &%5 0HWKRGV��� �

�GHIFRQFHSW '(&20326,7,21B0(7+2'
�LV�SULPLWLYH ��DQG &%5B0(7+2' ��DW�OHDVW � VXEWDVN� ��DOO VXEWDVN &%5B7$6.��
�LQ�SDUWLWLRQ �0(7+2'7<3(6�
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�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH 'HFRPSRVLWLRQ 0HWKRGV�
L�H� WKRVH WKDW GHFRPSRVH D WDVN LQ VXEWDVNV WR EH VROYHG E\ RWKHU PHWKRGV�����

�GHIFRQFHSW &<&/(B0(7+2' �LV�SULPLWLYH '(&20326,7,21B0(7+2'� �� &LFODPRV XQ
QXPHUR GH YHFHV�

�GHIFRQFHSW 5(62/87,21B0(7+2'
�LV�SULPLWLYH ��DQG &%5B0(7+2'

��DW�PRVW � VXEWDVN��
�LQ�SDUWLWLRQ �0(7+2'7<3(6�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH 5HVROXWLRQ 0HWKRGV� L�H�

WKRVH WKDW GLUHFWO\ VROYH D FHUWDLQ WDVN�����

�GHIFRQFHSW 5HWULHYDOB0HWKRG
�LV�SULPLWLYH ��DQG &%5B0(7+2'��DOO FRPSHWHQFH 5HWULHYHB7DVN��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQGLYLGXDOV UHSUHVHQWLQJ

D PHWKRG WR UHWULHYH FDVHV IURP WKH FDVH EDVH� ����

�GHIFRQFHSW 5HXVHB0HWKRG
�LV�SULPLWLYH ��DQG &%5B0(7+2' ��DOO FRPSHWHQFH 5HXVHB7DVN��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQGLYLGXDOV UHSUHVHQWLQJ

D PHWKRG WR UHXVH RU DGDSW FDVHV� ����

�GHIFRQFHSW 5HYLVHB0HWKRG
�LV�SULPLWLYH ��DQG &%5B0(7+2' ��DOO FRPSHWHQFH 5HYLVHB7DVN��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQGLYLGXDOV UHSUHVHQWLQJ

D PHWKRG WR UHYLVH DGDSWHG FDVHV ����

�GHIFRQFHSW 5HWDLQB0HWKRG
�LV�SULPLWLYH ��DQG &%5B0(7+2' ��DOO FRPSHWHQFH 5HWDLQB7DVN��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQGLYLGXDOV UHSUHVHQWLQJ

D PHWKRG WR UHWDLQ QHZ FDVHV�����

�� 6XEFRQFHSWRV
�GHIFRQFHSW 2EWDLQ&DVHVB0HWKRG �LV�SULPLWLYH ��DQG 5HWULHYDOB0HWKRG��
�GHIFRQFHSW $VVHVV6LPB0HWKRG �LV�SULPLWLYH ��DQG 5HWULHYDOB0HWKRG��
�GHIFRQFHSW 6HOHFWB0HWKRG �LV�SULPLWLYH ��DQG 5HWULHYDOB0HWKRG��
�GHIFRQFHSW &RS\B6ROXWLRQB0HWKRG �LV�SULPLWLYH ��DQG 5HXVHB0HWKRG��
�GHIFRQFHSW $GDSWB6ROXWLRQB0HWKRG �LV�SULPLWLYH ��DQG 5HXVHB0HWKRG��
�GHIFRQFHSW 6HOHFWB6WUDWHJ\B0HWKRG �LV�SULPLWLYH ��DQG $GDSWB6ROXWLRQB0HWKRG��
�GHIFRQFHSW 6HOHFWB'LVFUHSDQF\B0HWKRG �LV�SULPLWLYH ��DQG
$GDSWB6ROXWLRQB0HWKRG��
�GHIFRQFHSW 0RGLI\B6ROXWLRQB0HWKRG �LV�SULPLWLYH ��DQG $GDSWB6ROXWLRQB0HWKRG��
�GHIFRQFHSW $SSO\B7UDQVIRUPDWLRQB0HWKRG �LV�SULPLWLYH ��DQG
0RGLI\B6ROXWLRQB0HWKRG��
�GHIFRQFHSW /RFDOB5HYLVLRQB0HWKRG �LV�SULPLWLYH ��DQG 0RGLI\B6ROXWLRQB0HWKRG��
�GHIFRQFHSW (YDOXDWHB0HWKRG �LV�SULPLWLYH ��DQG 5HYLVHB0HWKRG��
�GHIFRQFHSW 5HSDLUB0HWKRG �LV�SULPLWLYH ��DQG 5HYLVHB0HWKRG��
�GHIFRQFHSW 6HOHFWB5HSDLUB6WUDWHJ\B0HWKRG �LV�SULPLWLYH ��DQG 5HSDLUB0HWKRG��
�GHIFRQFHSW $SSO\B5HSDLUB6WUDWHJ\B0HWKRG �LV�SULPLWLYH ��DQG 5HSDLUB0HWKRG��
�GHIFRQFHSW 5HWDLQB&DVHB0HWKRG �LV�SULPLWLYH ��DQG 5HWDLQB0HWKRG��
�GHIFRQFHSW 5HWDLQB.QRZOHGJHB0HWKRG �LV�SULPLWLYH ��DQG 5HWDLQB0HWKRG��
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�GHIFRQFHSW 5HWDLQBUHWULHYDOBNQRZOHGJHB0HWKRG �LV�SULPLWLYH ��DQG
5HWDLQB.QRZOHGJHB0HWKRG��
�GHIFRQFHSW 5HWDLQBUHXVHBNQRZOHGJHB0HWKRG �LV�SULPLWLYH
��DQG 5HWDLQB.QRZOHGJHB0HWKRG��

�GHIFRQFHSW 5HWDLQBUHYLVHBNQRZOHGJHB0HWKRG �LV�SULPLWLYH
��DQG 5HWDLQB.QRZOHGJHB0HWKRG��

�GHIFRQFHSW &%B2UJDQL]DWLRQB0HWKRG �LV�SULPLWLYH &%5B0HWKRG�

�GHIFRQFHSW 0HWKRGB,QSXW
�LV�SULPLWLYH ��DQG &%52QWR�FRQFHSW

��WKH NQRZOHGJHBUHTXLUHPHQWV .QRZOHGJHB5HTXLUHPHQWV�
��WKH VHTXHQFHBUHTXLUHPHQWV 6HTXHQFHB5HTXLUHPHQWV�
��WKH GHVLJQBUHTXLUHPHQWV 'HVLJQB5HTXLUHPHQWV�
��WKH SDUDPHWHUBUHTXLUHPHQWV 3DUDPHWHUB5HTXLUHPHQWV��

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH LQSXW GHVFULSWLRQV� ,WV
LQVWDQFHV DUH XVHG WR GHVFULEH WKH LQSXWV RI D PHWKRG DQG WKH FRQGLWLRQV WR EH
VDWLVILHG�����

�GHIFRQFHSW 0HWKRGB2XWSXW �LV�SULPLWLYH ��DQG &%52QWR�FRQFHSW�
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH RXWSXW GHVFULSWLRQV� ,WV

LQVWDQFHV DUH XVHG WR GHVFULEH WKH RXWSXWV RI D PHWKRG�����
�GHIFRQFHSW $SSOLFDWLRQB5HTXLUHPHQWV �LV�SULPLWLYH ��DQG &%52QWR�FRQFHSW�

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FODVV RI DOO WKH DSSOLFDWLRQ UHTXLUHPHQWV
WKDW DUH XVHG WR FKHFN WKH DSSOLFDELOLW\ FRQGLWLRQV LQ WKH PHWKRGV������

����� UHODFLRQHV ���
�GHIUHODWLRQ PHWKRGBQDPH �LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH VWULQJ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH PHWKRG�QDPH UHODWLRQ OLQNV HDFK
PHWKRG LQVWDQFH ZLWK LWV WH[WXDO QDPH WR EH XVHG IRU WKH V\VWHP GHVLJQHU�����

�GHIUHODWLRQ PHWKRGBLQIRUPDOBGHVFULSWLRQ �LV�SULPLWLYH
��DQG &%52QWR�UHODWLRQ ��UDQJH VWULQJ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH PHWKRGBLQIRUPDOBGHVFULSWLRQ UHODWLRQ OLQNV

HDFK PHWKRG LQVWDQFH ZLWK LWV WH[WXDO GHVFULSWLRQ WR EH XVHG IRU WKH V\VWHP
GHVLJQHU� 7KH GHVFULSWLRQ VKRXOG LQFOXGH WKH PHWKRG GHVFULSWLRQ DW WKH
NQRZOHGJH OHYHO�����

�GHIUHODWLRQ PHWKRGBLQSXW �LV�SULPLWLYH
��DQG &%52QWR�UHODWLRQ ��UDQJH 0HWKRGB,QSXW��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH PHWKRGBLQSXWV UHODWLRQ OLQNV HDFK
PHWKRG LQVWDQFH ZLWK D 0HWKRGB,QSXW LQVWDQFH� WKDW VSHFLI\ WKH PHWKRG LQSXWV
DQG WKH FRQGLWLRQV WR EH VDWLVILHG E\ WKHP�����

�GHIUHODWLRQ PHWKRGBRXWSXW �LV�SULPLWLYH
��DQG &%52QWR�UHODWLRQ ��UDQJH 0HWKRGB2XWSXW��

�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH PHWKRGBRXWSXW UHODWLRQ OLQNV HDFK PHWKRG
LQVWDQFH ZLWK D 0HWKRGB2XWSXW LQVWDQFH� WKDW VSHFLI\ WKH PHWKRG RXWSXWV�����

�GHIUHODWLRQ NQRZOHGJHBUHTXLUHPHQWV �LV�SULPLWLYH
��DQG &%52QWR�UHODWLRQ ��UDQJH .QRZOHGJHB5HTXLUHPHQWV��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH NQRZOHGJHBUHTXLUHPHQWV UHODWLRQ OLQNV HDFK
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PHWKRG LQVWDQFH ZLWK D .QRZOHGJHB5HTXLUHPHQWV LQVWDQFH� WKDW VSHFLI\ WKH
PHWKRG NQRZOHGJH UHTXLUHPHQWV�����

�GHIUHODWLRQ VHTXHQFHBUHTXLUHPHQWV �LV�SULPLWLYH
��DQG &%52QWR�UHODWLRQ ��UDQJH 6HTXHQFHB5HTXLUHPHQWV���

�GHIUHODWLRQ GHVLJQBUHTXLUHPHQWV �LV�SULPLWLYH
��DQG &%52QWR�UHODWLRQ ��UDQJH 'HVLJQB5HTXLUHPHQWV���

�GHIUHODWLRQ SDUDPHWHUBUHTXLUHPHQWV �LV�SULPLWLYH
��DQG &%52QWR�UHODWLRQ ��UDQJH 3DUDPHWHUB5HTXLUHPHQWV��

�GHIUHODWLRQ FRPSHWHQFH
�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH &%52QWRB7DVN��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH FRPSHWHQFH UHODWLRQ OLQNV HDFK
PHWKRG LQVWDQFH ZLWK D &RPSHWHQFH LQVWDQFH� WKDW VSHFLI\ WKH PHWKRG
FRQVWUDLQWV
DFURVV WKH LQSXWV DQG RXWSXWV WKDW VWDWH ZKDW WKH PHWKRG FDQ DFFRPSOLVK� 7KHVH
FRQVWUDLQWV DUH JXDUDQWHHG WR EH WUXH LI WKH PHWKRG H[HFXWHV VXFFHVVIXOO\� ,W
FRPPXQLFDWHV VRPH QRWLRQ RI PHWKRG VHPDQWLFV�����

�GHIUHODWLRQ RSHUDWLRQDOBVSHFLILFDWLRQ
�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH 0HWKRGB)XQFWLRQ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH RSHUDWLRQDOBVSHFLILFDWLRQ UHODWLRQ OLQNV

HDFK PHWKRG LQVWDQFH ZLWK D 0HWKRGB)XQFWLRQ LQVWDQFH� WKDW VSHFLI\ WKH PHWKRG
IXQFWLRQDO VSHFLILFDWLRQ� L�H�� KRZ WKH PHWKRG DFKLHYHV LWV WDVN�����

�GHIUHODWLRQ VXEWDVN
�LV�SULPLWLYH ��DQG &%52QWR�UHODWLRQ ��UDQJH &%52QWR�7DVN��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �7KH VXEWDVN UHODWLRQ OLQNV HDFK PHWKRG ZLWK LWV

VXEWDVNV� ,W LV RQO\ XVHG IRU GRFXPHQWDWLRQ SXUSRVHV VR WKDW WKH FRQWURO IORZ
LV QRW H[SOLFLWO\ UHSUHVHQWHG LQ WKH PHWKRG�����

�GHIFRQFHSW 0HWKRGB)XQFWLRQ
�LV�SULPLWLYH ��DQG &%52QWR�&RQFHSW ��H[DFWO\ � IXQFWLRQBQDPH��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � 7KH FODVV RI DOO WKH LQVWDQFHV WKDW

GHFODUDWLYHO\ UHSUHVHQWV /LVS IXQFWLRQV DFFRPSOLVKLQJ VRPH PHWKRGV� 7KH\ DUH
XVHG WR UHSUHVHQW WKH PHWKRG RSHUDWLRQDOBVSHFLILFDWLRQ DV LQ RXU VFKHPH WKH
FRQWURO IORZ LV QRW H[SOLFLWO\ UHSUHVHQWHG�����

�GHIUHODWLRQ IXQFWLRQBQDPH
�LV�SULPLWLYH ��DQG &%52QWR�5HODWLRQ ��UDQJH VWULQJ��
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �WKH RSHUDWLRQDOBVSHFLILFDWLRQ UHODWLRQ OLQNV
HDFK PHWKRG LQVWDQFH ZLWK WKH QDPH RI WKH OLVS IXQFWLRQ WKDW DFKLHYHV WKH
WDVN����

�GHIUHODWLRQ W\SHBRIBDSSOLFDWLRQ
�DQQRWDWLRQV ��GRFXPHQWDWLRQ �W\SH RI DSSOLFDWLRQ OLQNV HDFK PHWKRG ZLWK
WKH W\SH RI DSSOLFDWLRQ IRU ZKLFK LW LV VSHFLDOO\ ZHOO VXLWHG� 7KDW FDQ EH
DQQRWDWHG RU OHDUQHG�����

�����������������������������������������������������������������������
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�������� ,1',9,'826 &$1Ð1,&26 '( /$ 2172/2*Ì$ '( 7$5($6 < 0e72'26 ������
�WHOO ��DERXW L&%5BWDVN &%5B7$6. �WDVNBQDPH �&%5 7DVN��

�WDVNBPHWKRG L&%5B0HWKRG�
�GRFXPHQWDWLRQ ´7DUHD SULQFLSDO GH UHVROXFLyQ GH SUREOHPDV� 7LHQH

DVLJQDGR HO PpWRGR &%5 SDUD VX UHVROXFLyQµ���
�� (O LQGLYLGXR L&%5B0HWKRG UHSUHVHQWD HO PÆWRGR GH UHVROXFL�Q GH SUREOHPDV
OODPDGR UD]RQDPLHQWR EDVDGR HQ FDVRV� (V XQ PÆWRGR GH GHVFRPSRVLFL�Q \D TXH
SDUD UHVROYHU XQ SUREOHPD UHDOL]D � VXEWDUHDV� UHWULHYH� UHXVH� UHYLVH \
UHWDLQ�

�WHOO ��DERXW L&%5B0HWKRG &%5B0HWKRG 'HFRPSRVLWLRQB0HWKRG
�PHWKRGBQDPH �&%5 0HWKRG��
�PHWKRGBLQIRUPDOBGHVFULSWLRQ �7KLV PHWKRG DSSOLHV &%5 WR UHVROYH D

SUREOHP� ,W GHFRPSRVH WKH UHVROXWLRQ WDVN LQWR IRXU VXEWDVNV� QDPHO\ UHWULHYH�
UHXVH� UHYLVH \ UHWDLQ��

�FRPSHWHQFH L&%5BWDVN�
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L&%5B$SSOLFDWLRQ�
�PHWKRGBLQSXW L&%5B,QSXWV� �PHWKRGBRXWSXW L&%5B2XWSXW�
�VXEWDVN L5HWULHYHBWDVN� �VXEWDVN L5HXVHBWDVN�
�VXEWDVN L5HYLVHBWDVN� �VXEWDVN L5HWDLQBWDVN�
�RSHUDWLRQDOBVSHFLILFDWLRQ L&%5BIXQBVSHF���

�WHOO ��DERXW L&%5BIXQBVSHF 0HWKRGB)XQFWLRQ �IXQFWLRQBQDPH 
&%5&\FOH� ��
�� ����������� 68%7$5($6 ������������
�WHOO ��DERXW L5HWULHYHBWDVN 5HWULHYHB7DVN��
�WHOO ��DERXW L5HXVHBWDVN 5HXVHB7DVN��
�WHOO ��DERXW L5HYLVHBWDVN 5HYLVHB7DVN��
�WHOO ��DERXW L5HWDLQBWDVN 5HWDLQB7DVN��

�� ������������ 0é72'26 $62&,$'26 $ /$6 68%7$5($6 ��������������������
�� (Q HO DSpQGLFH & VH LQFOX\H XQD GHVFULSFLyQ WH[WXDO GH WRGD OD ELEOLRWHFD GH
PpWRGRV� 3RU UD]RQHV GH HVSDFLR HQ HVWH DSpQGLFH VyOR LQFOXLPRV DOJXQRV PpWRGRV
SDUD GDU LGHD GH OD UHSUHVHQWDFLyQ HQ /RRP� (O UHVWR GH ORV PpWRGRV VH KDQ
UHSUHVHQWDGR GH IRUPD VLPLODU�

�WHOO ��DERXW XVHUBUHVROXWLRQBPHWKRG &%52QWRB0HWKRG�
�� 5(&83(5$&,Ñ1
�� 5HFXSHUDFLyQ DOHDWRULD
�WHOO ��DERXW L5DQGRPB5HWULHYDOB0HWKRG 5DQGRPB5HWULHYDOB0HWKRG

5HVROXWLRQB0HWKRG�FRPSHWHQFH ,5(75,(9(B7$6.�
�PHWKRGBQDPH �UDQGRP�� �PHWKRGBLQSXW L5DQGRPB,QSXWV�
�PHWKRGBLQIRUPDOBGHVFULSWLRQ �7KLV PHWKRG UHWULHYH D FDVH UDQGRPO\��
�RSHUDWLRQDOBVSHFLILFDWLRQ L5DQGRPB5HWULHYDOB)XQFWLRQ� ��

�WHOO ��DERXW L5DQGRPB5HWULHYDOB)XQFWLRQ 0HWKRGB)XQFWLRQ
�IXQFWLRQBQDPH 
5DQGRPB5HWULHYDOB)XQFWLRQ���

�� 5HFXSHUDFLRQ PDQXDO SRU HO XVXDULR�
�WHOO ��DERXW L8VHUB5HWULHYDOB0HWKRG

8VHUB5HWULHYDOB0HWKRG 5HVROXWLRQB0HWKRG
�FRPSHWHQFH ,5(75,(9(B7$6.� �PHWKRGBQDPH �XVHU UHWULHYDO��
�PHWKRGBLQSXW L8VHU5HWULHYHB,QSXWV�
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�PHWKRGBLQIRUPDOBGHVFULSWLRQ �7KLV PHWKRG UHWULHYH D FDVH PDQXDOO\
E\ WKH XVHU��

�RSHUDWLRQDOBVSHFLILFDWLRQ L8VHUB5HWULHYDOB)XQFWLRQ�
��

�WHOO ��DERXW L8VHUB5HWULHYDOB)XQFWLRQ 0HWKRGB)XQFWLRQ
�IXQFWLRQBQDPH 
8VHUB5HWULHYDOB)XQFWLRQ���

�� 5HFXSHUDFLRQ SRU FyPSXWR GH VLPLOLWXG�
�WHOO ��DERXW L5HWULHYHBFRPSXWDWLRQDOBPHWKRG 'HFRPSRVLWLRQB0HWKRG

�PHWKRGBFRPSHWHQFH LUHWULHYHBWDVN� �� VH UHFRQRFH FRPR 5HWULHYDOB0HWKRG
�PHWKRGBQDPH �FRPSXWDWLRQDO��
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L&RPSXWDWLRQ$SSOLFDWLRQB5HTXLUHPHQWV�
�PHWKRGBLQSXW L&RPSXWDWLRQB,QSXWV� �PHWKRGBRXWSXW L5HWULHYDOB2XWSXW�
�PHWKRGBLQIRUPDOBGHVFULSWLRQ �7KLV PHWKRG UHWULHYH FDVHV EDVHG RQ WKHLU

VLPLODULW\ YDOXHV ZLWKLQ WKH TXHU\���
�IXQFWLRQDOBVSHFLILFDWLRQ L&RPSXWDWLRQDO)XQFWLRQ�
�VXEWDVN LREWDLQBFDVHV��VXEWDVN LFRPSXWHBVLPLODULW\� �VXEWDVN

LVHOHFWBEHVW���

�� 5HFXSHUDFLRQ SRU FODVLILFDFLyQ�
�WHOO ��DERXW L5HWULHYHBLQVWDQFHBFODVVLILFDWLRQBPHWKRG 'HFRPSRVLWLRQB0HWKRG

�PHWKRGBQDPH �LQVWDQFH FODVVLILFDWLRQ��
�PHWKRGBLQIRUPDOBGHVFULSWLRQ �7KLV PHWKRG UHWULHYH LQVWDQFHV DFFRUGLQJ WR

WKH GLVWDQFH LQ WKH UHSUHVHQWDWLRQDO VWUXFWXUH ��
�PHWKRGBFRPSHWHQFH LUHWULHYHBWDVN�
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L&ODVVLILFDWLRQB$SSOLFDWLRQ�
�PHWKRGBLQSXW L&ODVVLILFDWLRQB,QSXWV�
�IXQFWLRQDOBVSHFLILFDWLRQ L,QVWDQFH)XQFWLRQ� �VXEWDVN

LUHFRJQL]HBWDVN� �VXEWDVN LVHOHFWBFDVH��

�WHOO ��DERXW L5HWULHYHBFRQFHSWBFODVVLILFDWLRQBPHWKRG 'HFRPSRVLWLRQB0HWKRG
�PHWKRGBQDPH �FRQFHSW FODVVLILFDWLRQ�� �PHWKRGBFRPSHWHQFH LUHWULHYHBWDVN�
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L&ODVVLILFDWLRQB$SSOLFDWLRQ�
�PHWKRGBLQSXW L&ODVVLILFDWLRQB,QSXWV� �PHWKRGBRXWSXW

L5HWULHYDOB2XWSXW�
�IXQFWLRQDOBVSHFLILFDWLRQ L&RQFHSW)XQFWLRQ�

�VXEWDVN LFODVVLI\BWDVN��VXEWDVN LVHOHFWBFDVH��

�� 5HFXSHUDFLRQ SRU FULWHULRV GH UHOHYDQFLD�
�WHOO ��DERXW L5HWULHYHB5HO&ULWHULDB0HWKRG

'HFRPSRVLWLRQB0HWKRG
�PHWKRGBFRPSHWHQFH LUHWULHYHBWDVN�
�� VH UHFRQRFHUi FRPR LQVWDQFLD GH 5HWULHYDOB0HWKRG

�PHWKRGBQDPH �5HOHYDQFH &ULWHULD��
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L5HO&ULWHULDB$SSOLFDWLRQ�
�PHWKRGBLQSXW L5HO&ULWHULDB,QSXWV�
�PHWKRGBLQIRUPDOBGHVFULSWLRQ �7KLV PHWKRG UHWULHYH FDVHV EDVHG RQ

D JLYHQ VLPLODULW\ FULWHULD IRUPXODWHG DV D ORJLF SUHGLFDWH���
�IXQFWLRQDOBVSHFLILFDWLRQ L5HO&ULWHULD)XQFWLRQ�
�VXEWDVN LUHWULHYHBUHOHYDQFHBWDVN� �VXEWDVN LVHOHFWBFDVH���
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�� 5HFXSHUDFLRQ SRU WpUPLQRV GH VLPLOLWXG�
�WHOO ��DERXW L5HWULHYHB6LPLODULW\7HUPVB0HWKRG 'HFRPSRVLWLRQB0HWKRG

�PHWKRGBFRPSHWHQFH LUHWULHYHBWDVN�
�PHWKRGBQDPH �5HOHYDQFH &ULWHULD��
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L5HO&ULWHULDB$SSOLFDWLRQ�
�PHWKRGBLQSXW L5HO&ULWHULDB,QSXWV�
�PHWKRGBLQIRUPDOBGHVFULSWLRQ �7KLV PHWKRG UHWULHYH FDVHV EDVHG RQ

D JLYHQ VLPLODULW\ FULWHULD IRUPXODWHG DV D ORJLF SUHGLFDWH���
�IXQFWLRQDOBVSHFLILFDWLRQ L6LP7HUPV)XQFWLRQ�
�VXEWDVN L)LOWHUB&DVHV� �VXEWDVN L&RPSXWHBVLP7HUPVB7DVN�

�VXEWDVN LVHOHFWBFDVH���
�� $GDSWDFLyQ

�WHOO ��DERXW L$GDSWB6SHFLDOL]HGB0HWKRG
'HFRPSRVLWLRQB0HWKRG �PHWKRGBFRPSHWHQFH LUHXVHBWDVN�
�PHWKRGBQDPH �6SHFLDOL]HG $GDSWDWLRQ 0HWKRG��
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L$GDSWB6SHFLDOL]HGB$SSOLFDWLRQ�
�PHWKRGBLQSXW L$GDSWB6SHFLDOL]HGB,QSXW�
�PHWKRGBRXWSXW L5HXVHB2XWSXW�

�IXQFWLRQDOBVSHFLILFDWLRQ L$GDSWB6SHFLDOL]HGB)XQFWLRQ�
�VXEWDVN LUHWULHYHBDGDSWDWLRQBVWUDWHJ\BWDVN�
�VXEWDVN LILQGBDGDSWDWLRQBDFWLRQVBWDVN�
�VXEWDVN LPRGLI\BVROXWLRQBWDVN���

�WHOO ��DERXW L$GDSWBE\B6XEVWLWXWLRQB0HWKRG 'HFRPSRVLWLRQB0HWKRG
�PHWKRGBFRPSHWHQFH LUHXVHBWDVN�
�PHWKRGBQDPH �6SHFLDOL]HG $GDSWDWLRQ 0HWKRG��
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L5HXVHB$SSOLFDWLRQ�
�PHWKRGBLQSXW L$GDSWBE\B6XEVWLWXWLRQB,QSXWV�
�IXQFWLRQDOBVSHFLILFDWLRQ L$GDSWBE\B6XEVWLWXWLRQB)XQFWLRQ�
�VXEWDVN LVXEVWLWXWLRQBVWUDWHJ\BWDVN�
�VXEWDVN LILQGBDGDSWDWLRQBDFWLRQVBWDVN�
�VXEWDVN LPRGLI\BVROXWLRQBWDVN���

�� $SUHQGL]DMH
�WHOO ��DERXW L5HWDLQB0HWKRG

'HFRPSRVLWLRQB0HWKRG
�PHWKRGBFRPSHWHQFH LUHWDLQBWDVN�
�� VH UHFRQRFHUi FRPR LQVWDQFLD GH 5HWULHYDOB0HWKRG

�PHWKRGBQDPH �5HWDLQ 0HWKRG��
�PHWKRGBDSSOLFDWLRQBUHTXLUHPHQWV L5HWDLQB$SSOLFDWLRQ�
�PHWKRGBLQSXW L5HWDLQB,QSXWV� �PHWKRGBRXWSXW L5HWDLQB2XWSXW�
�IXQFWLRQDOBVSHFLILFDWLRQ L5HWDLQ)XQFWLRQ�
�VXEWDVN LUHWULHYDOBNQRZOHGJHBUHWDLQBWDVN�
�VXEWDVN LUHWDLQBDGDSWDWLRQBNQRZOHGJHBWDVN���
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APÉNDICE C: LISTADO DE LA BIBLIOTECA DE 
MÉTODOS DE CBRONTO 
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APÉNDICE D: FUNCIONES DE LA API DE COLIBRI 

1. Modulo de visualización y modelado del dominio  

�GHIXQ LPSRUW�GHILQLWLRQV �ILOH�QDPH��

)XQFLyQ TXH UHFLEH HO QRPEUH GH DUFKLYR /RRP \ OR LQFRUSRUD D OD EDVH GH
FRQRFLPLHQWR DFWXDO� 6H XVD SDUD LPSRUWDU GLVWLQWDV RQWRORJtDV� FDGD XQD GH HOODV
HVWi JXDUGDGD HQ XQ DUFKLYR /RRP�

(MHPSOR GH OODPDGD� �LPSRUW�GHILQLWLRQV
��H[SRUW�KRPH�XVU�EHOHQ�ORRP�&2/,%5,�&%52QWR�FEURQWR�OLVS��

�GHIXQ YLHZ�FEURQWR�FRQFHSWV �� �

�GHIXQ YLHZ�FEURQWR�UHODWLRQV �� �

)XQFLRQHV TXH LPSULPHQ �LQWHUID] WH[WXDO� \ GHYXHOYHQ �LQWHUID] JUiILFD� OD
WD[RQRPtD GH FRQFHSWRV \ UHODFLRQHV GH &%52QWR� UHVSHFWLYDPHQWH�

�GHIXQ YLHZ�WHUPV �URRW��

,PSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD� WRGRV ORV WHUPLQRV
FODVLILFDGRV EDMR HO WHUPLQR �FRQFHSWR R UHODFLyQ� URRW GDGR

(MHPSOR GH OODPDGD �YLHZ�WHUPV 
GRPDLQ�FRQFHSW�

�GHIXQ YLHZ�WHUPV�RQH�OHYHO �URRW��

,JXDO TXH OD DQWHULRU SHUR VyOR EDMD XQ QLYHO GHEDMR GHO WHUPLQR URRW

(MHPSOR GH OODPDGD �YLHZ�WHUPV 
GRPDLQ�FRQFHSW�

�GHIXQ OLVW�FDVH�W\SHV �	NH\ �XVHU QLO��

,PSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD� ORV WLSRV GH FDVRV
H[LVWHQWHV� (O SDUiPHWUR XVHU SHUPLWH GLVWLQJXLU HQWUH ORV SUHGHILQLGRV \ ORV
GHILQLGRV SRU HO XVXDULR�

�GHIXQ KRZ�PDQ\�FDVHV �FDVH�W\SH��

,PSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD� HO Q~PHUR GH FDVRV GHO WLSR
GDGR TXH KD\ HQ OD EDVH� 8VDGR FRQ &$6( REWLHQH HO Q~PHUR WRWDO GH FDVRV GH WRGRV
ORV WLSRV�

�GHIXQ OLVW�FDVH�EDVH �FDVH�W\SH��

,PSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD� ORV FDVRV GHO WLSR GDGR TXH
KD\ HQ OD EDVH� 8VDGR FRQ &$6( REWLHQH WRGRV ORV FDVRV GH WRGRV ORV WLSRV�

�GHIXQ JHW�GRFXPHQWDWLRQ �REMHWR��

,PSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD� OD GRFXPHQWDFLyQ DVRFLDGD
DO REMHWR GDGR� TXH SXHGH VHU XQ FRQFHSWR� LQGLYLGXR R UHODFLyQ�

(MHPSOR GH OODPDGD� �JHW�GRFXPHQWDWLRQ 
&XUUHQW0HDVXUH�

�JHW�GRFXPHQWDWLRQ 
WLSR&RFKH�

�GHIXQ SXW�GRFXPHQWDWLRQ �REMHWR GRFXPHQWDWLRQ��

DxDGH DO REMHWR OD GRFXPHQWDFLyQ WH[WXDO�

�GHIXQ JHW�GRFXPHQWDWLRQ�OLVW �OLVW��

,PSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD�OD GRFXPHQWDFLyQ GH XQD
OLVWD GH REMHWRV

(MHPSOR GH OODPDGD� �JHW�GRFXPHQWDWLRQ�OLVW �JHW�VXEFRQFHSWV �IF FDVH7\SH���

�GHIXQ SULQW�FRQFHSW �FRQFHSW��

)XQFLyQ TXH LPSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD� WRGDV ODV
FDUDFWHUtVWLFDV \ UHVWULFFLRQHV GH OD GHILQLFLyQ GHO FRQFHSWR GDGR�

�GHIXQ SULQW�LQGLYLGXDO �LQGLYLGXDO 	NH\ �UHFXUVLYHO\ QLO���
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)XQFLyQ TXH LPSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD� ODV
FDUDFWHUtVWLFDV GH XQ LQGLYLGXR � (O SDUiPHWUR SHUPLWH FRQWURODU VL VH PXHVWUDQ
WDPELHQ ORV YDORUHV GH IRUPD UHFXUVLYD KDVWD ORV HOHPHQWRV WHUPLQDOHV GH OD
HVWUXFWXUD GH UHSUHVHQWDFLyQ�

�GHIXQ GHILQH�FRQFHSW ���

)XQFLyQ TXH GHILQH XQ FRQFHSWR� +DFH XQD OODPDGD D OD IXQFLyQ GHIFRQFHSW GH /RRP

�GHIXQ GHILQH�UHODWLRQ ���

)XQFLyQ TXH GHILQH XQD UHODFLyQ� +DFH XQD OODPDGD D OD IXQFLyQ GHIUHODWLRQ GH /RRP

�GHIXQ GHILQH�LQGLYLGXDO ���

)XQFLyQ TXH GHILQH XQ LQGLYLGXR� +DFH XQD OODPDGD D OD IXQFLyQ WHOO GH /RRP

�GHIXQ REWHQHU�LQVWDQFLDV �& 	NH\ �GLUHFW QLO���

)XQFLyQ TXH REWLHQH ODV LQVWDQFLDV �GLUHFWDV R QR� GH XQ FRQFHSWR� +DFH XQD OODPDGD
D OD IXQFLyQ JHW�LQVWDQFHV GH /RRP

�GHIXQ *72 �& 	NH\ �OHYHO �� �GLUHFW W���

(O RSHUDGRU *72 �*HQHULF 7UDYHO 2SHUDWRU� WRPD FRPR SXQWR GH SDUWLGD XQ FRQFHSWR & \
HO QLYHO DO TXH TXHUHPRV UHFXSHUDU� WHQLHQGR HQ FXHQWD TXH ORV QLYHOHV SRVLWLYRV
VLJQLILFDQ FDPLQRV GHVFHQGHQWHV HQ OD MHUDUTXtD \ ORV QHJDWLYRV VLJQLILFDQ FDPLQRV
DVFHQGHQWHV D SDUWLU GH &� (O SDUiPHWUR GLUHFW LQGLFD VL HO RSHUDGRU GHEH UHFXSHUDU
WRGDV ODV LQVWDQFLDV GH ORV FRQFHSWRV FRQVLGHUDGRV R VyOR ODV LQVWDQFLDV GLUHFWDV�

�GHIXQ JHW�FRQFHSWV �& 	NH\ �OHYHO ����

)XQFLyQ TXH REWLHQH ORV VXEFRQFHSWRV �KDVWD HO QLYHO GDGR� GH XQ FRQFHSWR� GRQGH �
VyOR GHYROYHUtD HO SURSLR FRQFHSWR� � ORV VXEFRQFHSWRV GLUHFWRV� �� ORV
VXSHUFRQFHSWRV GLUHFWRV� ���

6H LPSOHPHQWD PHGLDQWH OODPDGDV D ODV IXQFLRQHV JHW�VXEFRQFHSWV \ JHW�VXSHUFRQFHSWV
GH /RRP

�GHIXQ JHW�UHODWLRQV �& 	NH\ �OHYHO ����

,JXDO SDUD UHODFLRQHV�

�GHIXQ DGG�VXFRQFHSW �&� &XS��

$xDGH HO FRQFHSWR &XS D ORV VXSHUFRQFHSWRV GH &�� HV GHFLU� KDFH TXH &� SDVH D VHU
VXEFRQFHSWR GH &XS�

(MHPSOR GH OODPDGD� �DGG�FRQFHSW�W\SH 
FDUV 
FDVH�GHVFULSWLRQ�

�GHIXQ DGG�VXEUHODWLRQ �5� 5XS��

+DFH TXH OD UHODFLyQ 5� VHD VXEUHODFLyQ GH 5XS

(MHPSOR GH OODPDGD� �DGG�UHODWLRQ�W\SH 
FRORU 
GHVFULSWLYH�SURSHUW\�

$6(5726 (1 ,1',9,'826

�GHIXQ DGG�W\SH �L� &���

+DFH TXH HO LQGLYLGXR L� VHD LQVWDQFLD GLUHFWD GHO FRQFHSWR &��

�GHIXQ DGG�GHVFULSWRU �&� 5 FDUG��

$xDGH XQD UHODFLyQ FRPR GHVFULSWRU GH XQ FLHUWR FRQFHSWR� 6H SXHGHQ LQFOXLU
UHVWULFFLRQHV GH FDUGLQDOLGDG�

�GHIXQ DGG�UROH�ILOOHU �L� 5� 9���

+DFH TXH HO LQGLYLGXR L� WHQJD HO YDORU R LQGLYLGXR 9� FRPR UHOOHQR GHO DWULEXWR
�UHODFLyQ� 5��

�GHIXQ DGG�UROH�UHVWULFWLRQ �L� 5� &���

5HVWULQJH HQ HO LQGLYLGXR L� TXH WRGRV VXV UHOOHQRV HQ HO DWULEXWR �UHODFLyQ� 5�
VHDQ LQVWDQFLDV GHO FRQFHSWR &��

�GHIXQ GURS�REMHFW �R��

(OLPLQD HO REMHWR �FRQFHSWR� UHODFLyQ R LQGLYLGXR� FX\R QRPEUH UHFLEH FRPR
SDUiPHWUR�

�GHIXQ FRQFHSW�UHVWULFWLRQV �F��
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)XQFLRQ TXH REWLHQH ODV UHVWULFFLRQHV SURSLDV \ KHUHGDGDV HQ XQ FRQFHSWR� 'HYXHOYH
XQD OLVWD GH DVRFLDFLyQ FRQ ODV UHODFLRQHV�UROHV GH XQ FRQFHSWR�

�UHODFLRQ� ���! REMHWR UHODFLRQ GH /220

�PLQ� ���! FDUGLQDOLGDG PLQLPD GH OD UHODFLRQ

�PD[� ���! FDUGLQDOLGDG PD[LPD GH OD UHODFLRQ

�WLSRV� ���! WLSR �V� R FRQFHSWR �V� TXH SXHGHQ VHU ILOOHUV GHO UROH R UHODFLy

�YDORUHV� ���! FRQFHSWR �V� R LQVWDQFLD �V� ILOOHUV GHO UROH R UHODFLyQ

�GHIHFWR� ���! FRQFHSWR �V� R LQVWDQFLD �V� TXH VRQ ILOOHUV GHO UROH SRU GHIHFWR

/RV WUHV XOWLPRV VRQ� D VX YH]� OLVWDV�

(VWD IXQFLyQ VH XWLOL]D SDUD TXH OD LQWHUID] JUiILFD FRQVWUX\D REWHQJD GLQiPLFDPHQWH
OD LQIRUPDFLRQ QHFHVDULD SDUD FRQVWUXLU HO IRUPXODULR GH FUHDFLRQ GH LQVWDQFLDV GH
XQ FRQFHSWR� (MHPSOR GH OODPDGD �FRQFHSW�UHVWULFWLRQV 
WLSR&RFKH�

)81&,21(6 '( $&&(62 $ /220

�GHIXQ ORRP�OLVW�NQRZOHGJH�EDVH �	RSWLRQDO NQRZOHGJH%DVH��

�GHIXQ ORRP�SSULQW�REMHFW �REMHFW��

�GHIXQ ORRP�REMHFW�QDPH �REMHFW��

�GHIXQ ORRP�JHW�FRQFHSW �FRQFHSW��

�GHIXQ ORRP�JHW�UHODWLRQ �UHODWLRQ��

�GHIXQ ORRP�JHW�LQVWDQFH �LQVWDQFH��

�GHIXQ ORRP�JHW�LQVWDQFHV �FRQFHSW 	NH\ GLUHFW�S DVVHUWHG�S��

�GHIXQ ORRP�JHW�W\SHV �LQVWDQFH 	NH\ GLUHFW�S DVVHUWHG�S��

�GHIXQ ORRP�OLVW�UROH�QDPHV	YDOXHV �LQVWDQFH��

�GHIXQ VXEFRQFHSWRV�NE �FRQFHSWR 	NH\ �GLUHFW�S QLO� �SULPLWLYH�S QLO��

�GHIXQ VXEUHODFLRQHV�NE �UHODFLRQ 	NH\ �GLUHFW�S QLO��

2. Modulo de definición de casos, consultas y tipos de usuario 

�GHIXQ PDNH�W\SH�RI�FDVH �QDPH W\SH GRFXPHQWDWLRQ��

)XQFLRQ TXH KDFH TXH HO WLSR GH FDVRV GH QRPEUH QDPH SDVH D VHU GH WLSR W\SH
�FXDOTXLHU VXEFRQFHSWR GH &$6(� GHO TXH KHUHGDGD VXV SURSLHGDGHV� 6L HO WLSR GH
FDVRV QDPH QR H[LVWH OR FUHD�

(MHPSOR GH OODPDGD� �PDNH�W\SH�RI�FDVH 
WLSR&RFKH 
GHVFULSWLYH�FDVH �HO WLSR GH
FDVRV TXH UHSUHVHQWDQ FRFKHV���

�GHIXQ FUHDWH�W\SH�RI�FDVH �QDPH W\SH GHVF VRO UHV NRU GRF�

&UHD XQ FRQFHSWR WLSR GH FDVR LQFOX\HQGR LQIRUPDFLRQ GH VX WLSR GH GHVFULSFLRQ GH
VROXFLRQ \ GH UHVXOWDGR �TXH GHEHQ VHU FRQFHSWRV FUHDGRV SUHYLDPHQWH PHGLDQWH ODV
IXQFLRQHV PDNH�GHVFULSWLRQ�W\SH \ PDNH�UHVXOW�W\SH� UHVSHFWLYDPHQWH� R FRQFHSWRV GHO
GRPLQLR�

(MHPSOR GH OODPDGD� �FUHDWH�W\SH�RI�FDVH 
WLSR&RFKH 
GHVFULSWLYH�FDVH 
FDUV QLO QLO

VHDUFK �HO WLSR GH FDVRV TXH UHSUHVHQWDQ FRFKHV���

�GHIXQ PDNH�GHVFULSWLRQ�W\SH �QDPH GHVFULSWLRQ��

)XQFLyQ TXH FUHD XQ QXHYR WLSR GH GHVFULSFLyQ� HV GHFLU� XQ VXEFRQFHSWR �FRKHUHQWH�
GHO FRQFHSWR SULPLWLYR &DVHB5HVXOW�

�GHIXQ PDNH�UHVXOW�W\SH �QDPH GHVFULSWLRQ��

)XQFLyQ TXH FUHD XQ QXHYR WLSR GH UHVXOWDGR� HV GHFLU� XQ VXEFRQFHSWR �FRKHUHQWH�
GHO FRQFHSWR SULPLWLYR &DVHB5HVXOW�

�GHIXQ PDNH�VROXWLRQ�W\SH �QDPH GHVFULSWLRQ��
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)XQFLyQ TXH FUHD XQ QXHYR WLSR GH VROXFLyQ� HV GHFLU� XQ VXEFRQFHSWR �FRKHUHQWH� GHO
FRQFHSWR SULPLWLYR &DVHB6ROXWLRQ�

�GHIXQ YLHZ�W\SH �WLSR&DVR��

)XQFLyQ TXH LPSULPH �LQWHUID] WH[WXDO� \ GHYXHOYH �LQWHUID] JUiILFD� ODV
UHVWULFFLRQHV GH WLSR GH GHVFULSFLRQ� VROXWLRQ \ UHVXOWDGR DVRFLDGDV D XQ WLSR GH
FDVR� (VWD IXQFLyQ HV QHFHVDULD� SRU HMHPSOR� SDUD FRQVWUXLU ODV LQWHUIDFHV GH
GHILQLFLyQ GH QXHYRV FDVRV GH XQ WLSR�

�GHIXQ FUHDWH�FDVH �FDVH�QDPH FDVH�W\SH GRFXPHQWDWLRQ��

)XQFLyQ TXH FUHD XQ FDVR GHO WLSR GDGR GDGR� 'HILQLPRV XQD LQVWDQFLD GH HVH
FRQFHSWR�

/DV FDUiFWHUtVWLFDV GHO LQGLYLGXR FDVR VH HVWDEOHFHQ FRQ ODV IXQFLRQHV VLJXLHQWHV
TXH VH XVDQ SDUD DVLJQDU ODV FRPSRQHQWHV �LQGLYLGXRV� GHVFULSFLyQ� VROXFLyQ�
UHVXOWDGR� TXH GHEHQ HVWDU SUHYLDPHQWH FUHDGRV \ VHU FRQVLVWHQWHV FRQ ODV
FDUDFWHUtVWLFDV GHO WLSR GH FDVR FRUUHVSRQGLHQWH� /DV FDUDFWHUtVWLFDV ODV SRGHPRV
YHU FRQ YLHZ�W\SH WLSR&DVR�

�GHIXQ SXW�GHVFULSWLRQ �FDVH�QDPH FDVH�GHVFULSWLRQ��

�GHIXQ SXW�VROXWLRQ �FDVH�QDPH FDVH�VROXWLRQ��

�GHIXQ SXW�UHVXOW �FDVH�QDPH FDVH�UHVXOW�

/RV LQGLYLGXRV GHVFULSFLyQ� VROXFLyQ \ UHVXOWDGR VH SXHGHQ FUHDU XVDQGR ODV WUHV
IXQFLRQHV VLJXLHQWHV�

�GHIXQ FUHDWH�GHVFULSWLRQ �GHVF�QDPH WLSR'HVFULSFLyQ��

�GHIXQ FUHDWH�VROXWLRQ �GHVF�QDPH WLSR'HVFULSFLyQ��

�GHIXQ FUHDWH�UHVXOW �GHVF�QDPH WLSR'HVFULSFLyQ��

�GHIXQ GURS�FDVH �FDVH�QDPH��

)XQFLyQ TXH HOLPLQD XQ FDVR�

�GHIXQ GURS�FDVH�W\SH �FDVH�QDPH FDVH�W\SH��

)XQFLyQ TXH HOLPLQD OD SHUWHQHQFLD GH XQ FDVR D XQ WLSR �VyOR VHUi HIHFWLYR VL OD
SHUWHQHQFLD HV DVHUWDGD \ QR LQIHULGD�

�GHIXQ FUHDWH�TXHU\�W\SH �TXHU\�QDPH��

)XQFLyQ TXH GHILQH XQ WLSR GH FRQVXOWDV�

3. Módulo de selección y configuración de métodos 

(VWH PyGXOR DJUXSD ODV IXQFLRQHV GH FRQILJXUDFLyQ GH PpWRGRV \ GH HVSHFLILFDFLyQ GH
UHTXLVLWRV�

�GHIXQ FUHDWH�UHOHYDQFH�FULWHULD ���

)XQFLyQ SDUD GHILQLU XQ FULWHULR GH UHOHYDQFLD� 3XHGH GHILQLUVH HQ EDVH D DOJXQR GH
ORV SUHGHILQLGRV R QR�

�GHIXQ YLHZ�DOO�UHOHYDQFH�FULWHULD ���

0XHVWUD WRGRV ORV FULWHULRV GH UHOHYDQFLD GHILQLGRV DFWXDOPHQWH HQ HO VLVWHPD�
6XEUHODFLRQHV GH 5HOHYDQFH�&ULWHULD� ,QLFLDOPHQWH KD\ YDULRV SUHGHILQLGRV�

�GHIXQ FUHDWH6LPLODULW\)XQFWLRQ �´(VSHFLILFDFLyQ GH IXQFLyQ GH VLPLOLWXGµ��

'DGD XQD HVSHFLILFDFLyQ SDUD XQD IXQFLyQ GH VLPLOLWXG� FUHDPRV XQD LQVWDQFLD GHO
FRQFHSWR SULPLWLYR GH &%52QWR 6LPLODULW\�)XQFWLRQV FRQ ODV FDUDFWHUtVWLFDV GDGDV�

�GHIXQ FUHDWH6LPLODULW\0HDVXUH �QRPEUH ´(VSHFLILFDFLyQ GH PHGLGD GH VLPLOLWXGµ��

'DGD XQD HVSHFLILFDFLyQ SDUD XQD PHGLGD GH VLPLOLWXG� FUHDPRV XQD LQVWDQFLD GHO
FRQFHSWR SULPLWLYR GH &%52QWR 6LPLODULW\�0HDVXUH FRQ ODV FDUDFWHUtVWLFDV GDGDV� TXH
LQFOX\HQ HO QRPEUH GH OD IXQFLyQ GH OD LQVWDQFLD IXQFLyQ GH VLPLOLWXG TXH VH XVDUi
SDUD FRQWHQLGRV� HVWUXFWXUD \ FRPELQDFLyQ \ OD LQVWDQFLD WLSR GH VLPLOLWXG� 7RGDV
HVWDV LQVWDQFLDV GHEHQ H[LVWLU SUHYLDPHQWH �SUHFRQGLFLyQ GHO PpWRGR��
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(MHPSOR� �&UHDWH6LPLODULW\0HDVXUH SDODEUDBVLP

�FRQWHQWV LLJXDO �SRVLWLRQ LGHHS �FRPELQDWLRQ LPHGLD�

�GHIXQ &UHDWHB,QGH[B7\SH �QDPH LQGH[BUHVWULFWLRQV��

&UHDFLyQ GH XQ WLSR GH tQGLFH FRQ HO QRPEUH \ ODV UHVWULFFLRQHV GDGDV�

�UHVWULFWLRQ! �� ��UHODFLyQ! >��FRQFHSWR!@��

�GHIXQ 9LHZ6LPLODULW\7\SH 60�

'DGD XQD PHGLGD GH VLPLOLWXG �QRPEUH GH OD LQVWDQFLD� PXHVWUD VXV FDUDFWHUtVWLFDV GH
WLSR GH VLPLOLWXG�

�GHIXQ 9LHZ&RQWHQW6LPLODULW\)XQFWLRQ 60�

'DGD XQD PHGLGD GH VLPLOLWXG PXHVWUD ODV FDUDFWHUtVWLFDV GH VX IXQFLyQ GH VLPLOLWXG
SRU FRQWHQLGRV�

�GHIXQ 9LHZ3RVLWLRQ6LPLODULW\)XQFWLRQ 60�

'DGD XQD PHGLGD GH VLPLOLWXG PXHVWUD ODV FDUDFWHUtVWLFDV GH VX IXQFLyQ GH VLPLOLWXG
SRU SRVLFLyQ�

�GHIXQ 9LHZ&RPELQDWLRQ6LPLODULW\)XQFWLRQ 60�

'DGD XQD PHGLGD GH VLPLOLWXG PXHVWUD ODV FDUDFWHUtVWLFDV GH VX IXQFLyQ GH VLPLOLWXG
GH FRPELQDFLyQ TXH FRPELQD ORV UHVXOWDGRV GH SRVLFLyQ \ FRQWHQLGRV�

�GHIXQ 9LHZ$OO6LPLODULW\)XQFWLRQV �

0XHVWUD ODV FDUDFWHUtVWLFDV GH WRGDV ODV LQVWDQFLDV GH IXQFLyQ GH VLPLOLWXG�

�GHIXQ 9LHZ$OO6LPLODULW\0HDVXUHV�

0XHVWUD ODV FDUDFWHUtVWLFDV GH WRGDV ODV LQVWDQFLDV GH PHGLGD GH VLPLOLWXG�
LQFOX\HQGR D TXp FRQFHSWRV HVWiQ DVRFLDGDV FDGD XQD�

�GHIXQ $VVRFLDWH6LPLODULW\0HDVXUHWR&RQFHSW & 60�

$VRFLD XQD PHGLGD GH VLPLOLWXG D XQ FRQFHSWR� 6HUi OD PHGLGD TXH VH XVH SDUD
FRPSDUDU GRV LQVWDQFLDV GH HVH FRQFHSWR�

�GHIXQ 9LHZ&RQFHSW6LPLODULW\ & �

0XHVWUD OD PHGLGD GH VLPLOLWXG DVRFLDGD DO FRQFHSWR &

�GHIXQ $VVRFLDWH,QGH[WR&RQFHSW & ,�

)XQFLyQ TXH DVRFLD XQ WLSR GH tQGLFH D XQ FRQFHSWR

�GHIXQ LVF\FOH �L0��

)XQFLyQ TXH FRPSUXHED VL HO PpWRGR GH GHVFRPSRVLFLyQ JHQHUD XQ FLFOR HQWUH VXV
VXEWDUHDV R KDFH HMHFXFLyQ VHFXHQFLDO GH ODV PLVPDV� /RV FLFORV VH UHSUHVHQWDQ SRU
FODVLILFDFLyQ� 8Q PpWRGR FLFOD VL HV LQVWDQFLD GH &<&/(B0(7+2'�

�GHIXQ ILQG�VXLWDEOH�PHWKRGV �L7��

(QFXHQWUD PHWRGRV FX\D FRPSHWHQFLD VHD DGHFXDGD SDUD UHVROYHU OD WDUHD LW�

�GHIXQ ILQG�DSSOLFDEOH�PHWKRGV �L7��

)XQFLyQ SDUD HQFRQWUDU PpWRGRV FX\D FRPSHWHQFLD VHD DGHFXDGD SDUD UHVROYHU OD WDUHD
LW TXH VHDQ DSOLFDEOHV SDUD HO FRQWH[WR DFWXDO �UHSUHVHQWDGR SRU HO LQGLYLGXR F��

�GHIXQ GHVLJQ�UHVROYH �L7��

)XQFLyQ TXH HPXOD OD UHVROXFLRQ GH WDUHDV SDUD KDFHU OD FRQILJXUDFLyQ GXUDQWH OD
IDVH GH GLVHxR� HV HO HTXLYDOHQWH D UHVROYH GHO PyGXOR GH UHVROXFLyQ GH SUREOHPDV�

�GHIXQ WLSR&%52QWR �L7 	NH\ �DVVHUWHG QLO���

'HYXHOYH HO WLSR GH OD LQVWDQFLD L7 GHQWUR GH &%52QWR� (V GHFLU� HO WLSR XVDQGR VROR
FRQFHSWRV GH &%52QWR�

�GHIXQ WLSR'RPDLQ �L7 	NH\ �DVVHUWHG QLO��

'HYXHOYH HO WLSR GH OD LQVWDQFLD L7 GHQWUR GHO GRPLQLR� (V GHFLU� HO WLSR XVDQGR VROR
FRQFHSWRV FODVLILFDGRV EDMR GRPDLQ�FRQFHSW�

�GHIXQ IRUJHWBWDVNBPHWKRG �L7 L0 	NH\ �DOO W���

)XQFLRQ SDUD HOLPLQDU HO YLQFXOR WDVNBPHWKRG GH OD WDUHD L7 FRQ HO PpWRGR L0�
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6L HO SDUDPHWUR DOO YDOH W VH HOLPLQDQ WRGRV ORV YtQFXORV WDVNBPHWKRG GH OD WDUHD�

�GHIXQ OLQNBWDVNBPHWKRG �LW LP��

)XQFLRQ SDUD HVWDEOHFHU XQ HQODFH WDVNBPHWKRG HQWUH OD WDUHD LW \ HO PpWRGR LP
WHQLHQGR HQ FXHQWD TXH VH GHEHQ VDWLVIDFHQ ORV FRPSURPLVRV RQWROyJLFRV HVWDEOHFLGRV�

�GHIXQ IRUJHWBVXEWDVN �L0 LV7��

)XQFLRQ SDUD HOLPLQDU XQD VXEWDUHD GH XQ PHWRGR GH GHVFRPSRVLFLRQ� 5HDOPHQWH OR TXH
RFXUUH HV TXH OD WDUHD VH YLQFXOD D WUDYpV GH OD UHODFLyQ WDVNBPHWKRG FRQ HO PpWRGR

LGRBQRWKLQJ SRU OR TXH HV FyPR VL QR IRUPDUD SDUWH GHO PpWRGR GH GHVFRPSRVLFLyQ�

(MHPSOR GH OODPDGD� �IRUJHWBVXEWDVN 
L&%5B0HWKRG 
L5HXVHBWDVN�

�GHIXQ DGGBVXEWDVN �L0 LV7��

)XQFLRQ SDUD DxDGLU XQD VXEWDUHD D XQ PHWRGR GH GHVFRPSRVLFLRQ� (OLPLQR HO YtQFXOR

WDVNBPHWKRG FRQ HO PpWRGR LGRBQRWKLQJ VL H[LVWH \ QR KDFH QDGD H�R�F�

�GHIXQ OLVWBVXEWDVNV �L0��

'HYXHOYH OD OLVWD GH VXEWDUHDV GH XQ PHWRGR GH GHVFRPSRVLFLRQ�

(MHPSOR GH OODPDGD� �OLVWBVXEWDVNV 
L&%5B0HWKRG�

�GHIXQ QHZB&%5BF\FOH ���

1XHYR FLFOR� FUHD LQVWDQFLDV GLUHFWDV GH &%5B7DVN \ &%5B0HWKRG FRQ ORV YDORUHV SRU
GHIHFWR DGHFXDGRV� 'HYXHOYH OD WDUHD� (O PHWRGR HVWD DFFHVLEOH D WUDYHV GHO HQODFH
WDVNBPHWKRG� 7DPELHQ FUHD LQVWDQFLDV GH FDGD XQD GH ODV WDUHDV \ VXEWDUHDV�

�GHIXQ DVVRFLDWH�F\FOH �L&W 7��

)XQFLRQ SDUD DVRFLDU XQ FLFOR &%5 �L&W LQVWDQFLD GH &%5B7$6.� FRQ HO FRQFHSWR 7 TXH
GHEH VHU XQ WLSR GH FDVR �VXEFRQFHSWR GH &$6(�� R GH FRQVXOWD �VXEFRQFHSWR GH 48(5<�
R GH XVXDULR �6XEFRQFHSWR GH 86(5B7<3(6�

�GHIXQ IUHH�F\FOH �L&W��

/LEHUD OD DVRFLDFLyQ GHO FLFOR L&7�

�GHIXQ YLHZ�F\FOHV ���

0XHVWUD WRGDV ODV LQVWDQFLDV GH &%5B7DVN TXH UHSUHVHQWDQ ORV FLFORV� DVt FRPR HO
FRQFHSWR DO TXH HVWiQ DVRFLDGDV �VL H[LVWH��

�GHIXQ FRS\�PHWKRG �P��

)XQFLyQ TXH KDFH XQD FRSLD GH XQ PpWRGR �\ GH VXV VXEWDUHDV \ RSFLRQHV
UHFXUVLYDPHQWH� (VWR KDFH IDOWD SRU HMHPSOR SDUD SRGHU XVDU PpWRGRV VXHOWRV �IXHUD
GH OD VHFXHQFLD� HQ ODV HVWUDWHJLDV GH DGDSWDFLyQ \ UHSDUDFLyQ�

�GHIXQ ZKLFK�LQSXW�UHTXLUHPHQWV �L0���

'DGR XQ PHWRGR GHYXHOYH XQD OLVWD FRQ ORV UHTXLVLWRV GH FRQRFLPLHQWR THX GHEH

VDWLVIDFHU� 'HYXHOYH XQD OLVWD GH UHODFLRQHV TXH KD\ TXH UHOOHQDU FRQYHQLHQWHPHQWH
XVDQGR HO PHWRGR SXW�LQSXW�UHTXLUHPHQWV

�FKHFN�LQSXW�UHTXLUHPHQWV �L0��

*HQHUD XQ GLiORJR TXH PXHVWUD ORV UHTXLVLWRV GH HQWUDGD HVWDEOHFLGRV \ SHUPLWH
PRGLILFDUORV�

�GHIXQ SXW�GHVLJQ�UHTXLUHPHQWV �L0 OLVWD��

(VWDEOHFH ORV UHTXLVLWRV GH GLVHxR HQ HO PpWRGR L0� 4XH VRQ SDUWH GH ORV UHTXLVLWRV
GH HQWUDGD GHO PpWRGR�

�GHIXQ SXW�SDUDPHWHU�UHTXLUHPHQWV �L0 OLVWD��

(VWDEOHFH ORV UHTXLVLWRV SDUDPpWULFRV HQ HO PpWRGR L0� 7DPELpQ VRQ SDUWH GH ORV
UHTXLVLWRV GH HQWUDGD GHO PpWRGR�

�GHIXQ IUHHBLQSXW�UHTXLUHPHQWV �L0��

(OLPLQD WRGRV ORV UHTXLVLWRV GH HQWUDGD TXH HVWXYLHUDQ FRQILJXUDGRV HQ HO PpWRGR� /R
GHMD LQLFLDOL]DGR�

�GHIXQ FRPSHWHQFLD �L0��

GHYXHOYH FXDOTXLHU LQVWDQFLD TXH SXHGD VHUYLU FRPR FRPSHWHQFLD GHO PHWRGR�

�GHIXQ FUHDWH�DGDSWDWLRQ�VWUDWHJ\ �QDPH 	NH\ �IXQFWLRQ�QDPH� 	NH\ �PHWKRG�QDPH�����
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)XQFLyQ TXH FUHD XQD HVWUDWHJLD GH UHSDUDFLyQ GH QRPEUH QDPH �VL QR H[LVWH� \ OD
PRGLILFD HQ RWUR FDVR� (O UHVXOWDGR HV XQD LQVWDQFLD GH $GDSWDWLRQ�6WUDWHJ\ TXH KDFH
UHIHUHQFLD D VX HVSHFLILFDFLyQ RSHUDFLRQDO D WUDYpV GH XQD IXQFLyQ� XQ PpWRGR
FRQILJXUDGR R DPERV� TXH GHEHQ HVWDU FUHDGRV SUHYLDPHQWH�

�GHIXQ GHOHWH�DGDSWDWLRQ�VWUDWHJ\ �QDPH��

)XQFLyQ TXH HOLPLQD XQD HVWUDWHJLD GH DGDSWDFLyQ�

�GHIXQ FUHDWH�UHSDLU�VWUDWHJ\ �QDPH 	NH\ �IXQFWLRQ�QDPH� 	NH\ �PHWKRG�QDPH�����

)XQFLyQ TXH FUHD XQD HVWUDWHJLD GH UHSDUDFLyQ GH QRPEUH QDPH �VL QR H[LVWH� \ OD
PRGLILFD HQ RWUR FDVR� (O UHVXOWDGR HV XQD LQVWDQFLD GH 5HSDLU�67UDWHJ\ TXH KDFH
UHIHUHQFLD D VX HVSHFLILFDFLyQ RSHUDFLRQDO D WUDYpV GH XQD IXQFLyQ� XQ PpWRGR
FRQILJXUDGR R DPERV� TXH GHEHQ HVWDU FUHDGRV SUHYLDPHQWH�

�GHIXQ GHOHWH�UHSDLU�VWUDWHJ\ �QDPH��

)XQFLyQ TXH HOLPLQD XQD HVWUDWHJLD GH UHSDUDFLyQ�

�GHIXQ FUHDWH�SUREOHP�W\SH ���

)XQFLyQ TXH FUHD XQ WLSR GH SUREOHPD �SDUD OD DGDSWDFLyQ�� (V XQ VXEFRQFHSWR GH
3UREOHP�7\SH

�GHIXQ FUHDWH�IDLO�W\SH ���

)XQFLyQ TXH FUHD XQ WLSR GH IDOOR �SDUD HYDOXDFLyQ GHQWUR GH OD UHYLVLRQ�� ,QVWDQFLD
GH )DLOB7\SH�

�GHIXQ DVVRFLDWH�UHSDLU�VWUDWHJ\ �IW UV��

)XQFLyQ TXH DVRFLD XQD HVWUDWHJLD GH UHSDUDFLyQ FRQ XQ WLSR GH IDOOR� /D HVWUDWHJLD
GH UHSDUDFLyQ VW HV XQD LQVWDQFLD GHO FRQFHSWR GH &%52QWR UHSDLUBVWUDWHJ\ \ VH XQH
FRQ HO WLSR GH IDOOR IW D WUDYpV GH OD UHODFLyQ GH &%52QWR KDVBUHSDLUBVWUDWHJ\�

�GHIXQ YLHZ�DGDSWDWLRQ�VWUDWHJ\ �VW��

)XQFLyQ SDUD YHU ODV FDUDFWHUtVWLFDV GH XQD HVWUDWHJLD GH DGDSWDFLyQ� 0XHVWUD ODV
FDUDFWHUtVWLFDV GH FDGD XQD GH VXV WUDQVIRUPDFLRQHV KDFLHQGR OODPDGDV D OD IXQFLyQ
YLHZ�7UDQVIRUPDWLRQ�

�GHIXQ YLHZ�7UDQVIRUPDWLRQ �W��

)XQFLyQ TXH PXHVWUD �LQWHUID] WH[WXDO� R GHYXHOYH �LQWHUID] JUiILFD� ODV
FDUDFWHUtVWLFDV GH OD WUDQVIRUPDFLyQ �LQVWDQFLD GH 7UDQVIRUPDWLRQ� GDGD�

�GHIXQ FUHDWH�VLPSOH�VHDUFK�VWUDWHJ\ �QDPH 	NH\ �EHJLQ�ZLWK���

)XQFLyQ SDUD GHILQLU XQD HVWUDWHJLD GH E~VTXHGD GH VXVWLWXWRV HQ EDVH D ODV
RSHUDFLRQHV GH DFFHVR D PHPRULD �LQVWDQFLD GH 6LPSOH�6HDUFK�6WUDWHJ\�� &UHD XQD
LQVWDQFLD FRQ HO SXQWR GH RULJHQ� +D\ TXH DxDGLU ODV SULPLWLYDV GH DFFHVR D PHPRULD
FRQ OD IXQFLyQ VLJXLHWQH�

�GHIXQ PDNH�VHDUFK�VWHS �QDPH SULPLWLYH�VWHS��

)XQFLyQ SDUD FUHDU XQ SDVR GH E~VTXHGD �LQVWDQFLD GH 6HDUFK�6WHS�

�GHIXQ DGG�VHDUFK�VWHS �66 	NH\ �VHDUFK�VWHS���

)XQFLyQ TXH DxDGH XQ SDVR GH E~VTXHGD �LQVWDQFLD GH 6HDUFK�6WHS� D OD HVWUDWHJLD GH
E~VTXHGD 66 �GHEH VHU LQVWDQFLD GH 6LPSOH�6HDUFK�6WUDWHJ\��

�GHIXQ FUHDWH�PHWKRG�VHDUFK�VWUDWHJ\ �QDPH ZHLJWK VHDUFK�VXEVWLWXWHV�PHWKRG��

)XQFLyQ TXH FUHD XQD HVWUDWHJLD GH EXVTXHGD GH VXVWLWXWRV EDVDGD HQ XQ PpWRGR GH
&%52QWR� 'HEH VHU XQ PpWRGR GH E~VTXHGD GH VXVWLWXWRV DGHFXDGR� HV GHFLU� XQD
LVQWDQFLD GH 6HDUFK�6XEVWLWXWHV�0HWKRG

�GHIXQ FUHDWHBDGGBWUDQVIRUPDWLRQ �DSSOLFDELOLW\ DGG�VHDUFK�VWUDWHJ\ ZHLJKW��

)XQFLyQ TXH FUHD XQD WUDQVIRUPDFLyQ GH LQVHUFLyQ �LQVWDQFLD GH $GGB7UDQVIRUPDWLRQ�

DSSOLFDELOLW\ HV XQD OLVWD GH OD IRUPD�

�^UHODWLRQ�QDPH >�FRQFHSW�QDPH!@`� _ �FRQFHSW�QDPH! _ �LQGLYLGXDO�QDPH!�

\ DGG�VHDUFK�VWUDWHJ\ HV XQD LQVWDQFLD GH 6LPSOH�6HDUFK�6WUDWHJ\ �TXH VH FUHD
XVDQGR OD IXQFLyQ FUHDWH�VLPSOH�VHDUFK�VWUDWHJ\ GHVFULWD�

�GHIXQ FUHDWHBGHOHWHBWUDQVIRUPDWLRQ �DSSOLFDELOLW\ ZHLJKW��

)XQFLyQ TXH FUHD XQD WUDQVIRUPDFLyQ GH ERUUDGR �LQVWDQFLD GH 'HOHWHB7UDQVIRUPDWLRQ�
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�GHIXQ FUHDWHBVXEVWLWXWHBWUDQVIRUPDWLRQ �DSSOLFDELOLW\ VHDUFK�VWUDWHJ\ ZHLJKW��

)XQFLyQ TXH FUHD XQD WUDQVIRUPDFLyQ GH VXVWLWXFLyQ�

VHDUFK�VWUDWHJ\ HV XQD LQVWDQFLD GH 6HDUFK�6WUDWHJ\� WDQWR XQD LQVWDQFLD GH
6LPSOH�6HDUFK�6WUDWHJ\ FRPR GH 0HWKRG�6HDUFK�6WUDWHJ\ �ORV GRV VXEFRQFHSWRV GH
6HDUFK�6WUDWHJ\ TXH IRUPDQ XQD SDUWLFLyQ H[KDXVWLYD��

4. Módulo de resolución de problemas 

�GHIXQ UHVROYH �L7��

5HVROXWRU GH WDUHDV &%5 GH OD LQWHUID] WH[WXDO HQ /LVS�

�HO UHVROXWRU GH WDUHDV FRUUHVSRQGLHQWH D OD LQWHUID] JUiILFD HVWi HQ OD SDUWH -DYD�

�GHIXQ UHVROYH�VXEWDVN�OLVW �OLVWD�7DUHDV��

5HVXHOYH XQD OLVWD GH VXEWDUHDV SDVDQGR D FDGD XQD HO UHVXOWDGR GH OD WDUHD DQWHULRU

�GHIXQ UHWULHYH�WDVN�PHWKRG �L7��

)XQFLyQ TXH FRPSUXHED VL OD WDUHD L7 WLHQH HQODFHV WDVNBPHWKRG HV GHFLU DOJXQ R
DOJXQRV PHWRGRV HOHJLGR SDUD UHVROYHUOD� 5HFXSHUD ORV PpWRGRV DVRFLDGRV D XQD WDUHD
SDUD VX UHVROXFLyQ

�GHIXQ DSOLFDU�UHV �L0 UHV��

$SOLFD XQ PHWRGR GH UHVROXFLRQ� 5HV HV OD VDOLGD GHO PpWRGR TXH UHVXHOYH OD WDUHD
DQWHULRU GH OD VHFXHQFLD� 6HUi QLO VL HV OD SULPHUD�

�GHIXQ DSOLFDU�GHVF �L0��

6H HQFDUJD GH DSOLFDU XQ PHWRGR GH GHVFRPSRVLFLRQ� \ FRPR UHVXOWDGR GHYXHOYH OD
VHFXHQFLD GH WDUHDV D UHVROYHU

�GHIXQ UHVROXWLRQ �L0��

'HYXHOYH W VL L0 HV XQ PHWRGR GH UHVROXFLyQ \ QLO VL HV XQ PHWRGR GH GHVFRPSRVLFLyQ�

�GHIXQ HOLJH �PHQVDMH OLVWD��

0XHVWUD XQD OLVWD �FRQ WtWXOR PHQVDMH� SDUD TXH HO XVXDULR HOLMD XQD GH ODV
RSFLRQHV�

�GHIXQ FUHDWH�TXHU\ ���

)XQFLyQ TXH GHILQH XQD FRQVXOWD GH XVXDULR� 6H FUHD XQD LQVWDQFLD GH 4XHU\ \ GHO
WLSR GH FDVR�

�GHIXQ VKRZ�FXUUHQW�FRQWH[W ���

)XQFLyQ TXH PXHVWUD HO FRQWH[WR DFWXDO� 0XHVWUD OD LQIRUPDFLyQ DVHUWDGD HQ HO
LQGLYLGXR FXUUHQW�FRQWH[W TXH GHSHQGH GH ODV FDUDFWHUtVWLFDV GH OD EDVH GH
FRQRFLPLHQWR DFWXDO�

�GHIXQ XSGDWH�FXUUHQW�FRQWH[W ���

)XQFLyQ TXH DFWXDOL]D OD LQIRUPDFLyQ VREUH HO FRQWH[WR DFWXDO� 2EWLHQH LQIRUPDFLRQ
GHO FRQRFLPHLQWR UHSUHVHQWDGR \ KDFH ORV DVHUWRV FRUUHVSRQGLHQWHV HQ HO LQGLYLGXR
FXUUHQW�FRQWH[W
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APÉNDICE E: GENERACIÓN DE POESÍA 

1. Base de conocimiento del dominio de la poesía en castellano 

�GHIFRQFHSW 3URVDB&RQFHSW
�LV�SULPLWLYH ��DQG GRPDLQ�FRQFHSW

��DW�OHDVW � WLHQH�OLQHD�
��DOO WLHQH�OLQHD /LQHD7H[WRB&RQFHSW���

�GHIFRQFHSW /LQHD7H[WRB&RQFHSW
�LV�SULPLWLYH ��DQG GRPDLQ�FRQFHSW

��DW�OHDVW � WLHQH�SDODEUD�
��DOO WLHQH�SDODEUD $SDULFLRQ�3DODEUD���

�GHIFRQFHSW 3RHPDB&RQFHSW
�LV�SULPLWLYH ��DQG GRPDLQ�FRQFHSW

��DW�OHDVW � WLHQH�HVWURID�
��DOO WLHQH�HVWURID (VWURIDB&RQFHSW���

�GHIFRQFHSW (VWURIDB&RQFHSW
�LV�SULPLWLYH ��DQG GRPDLQ�FRQFHSW

��DW�OHDVW � WLHQH�YHUVR���

�GHIFRQFHSW 6LQ(VWUXFWXUD �LV�SULPLWLYH (VWURIDB&RQFHSW�

�� (Q YH] GH YHU HO VRQHWR FRPR XQD HVWURID GH �� YHUVRVOR YHPRV FRPR XQD HVWURID
�� TXH D VX YH] WLHQH RWUDV HVWURIDV� TXH VRQ � FXDUWHWRV \ � WHUFHWRV�
�� $SDUWH FDGD WHUFHWR \ FDGD FXDUWHWR VRQ SRHPDV LQGHSHQGLHQWHV�
�� (VWR HV XQ HMHPSOR GH FDVRV FRPR SDUWH GH RWURV FDVRV�

�GHIFRQFHSW 6RQHWRB&RQFHSW
�LV ��DQG 3RHPDB&RQFHSW

��H[DFWO\ � SULPHU�FXDUWHWR� ��H[DFWO\ � VHJXQGR�FXDUWHWR�
��H[DFWO\ � SULPHU�WHUFHWR� ��H[DFWO\ � VHJXQGR�WHUFHWR�
��WKH SULPHU�WHUFHWR 7HUFHWRB8QRB7UHV�
��WKH VHJXQGR�WHUFHWR 7HUFHWRB8QRB7UHV���

�GHIFRQFHSW 6RQHWRB7LSR�
�LV ��DQG 6RQHWRB&RQFHSW

�PLVPD�ULPD SULPHU�FXDUWHWR VHJXQGR�FXDUWHWR�
�PLVPD�ULPD SULPHU�WHUFHWR VHJXQGR�WHUFHWR���

�GHIFRQFHSW 6RQHWRB7LSR�
�LV ��RU ��DQG 6RQHWRB&RQFHSW

�PLVPD�ULPD SULPHU�FXDUWHWR VHJXQGR�FXDUWHWR�
�ULPD�LQYHUVD SULPHU�WHUFHWR VHJXQGR�WHUFHWR��

��DQG 3RHPDB&RQFHSW
��H[DFWO\ � SULPHU�FXDUWHWR�
��H[DFWO\ � VHJXQGR�FXDUWHWR�
��VRPH WLHQH�HVWURID 7HUFHWRB(QFDGHQDGR����

�� ODV UHODFLRQHV SULPHU�FXDUWHWR� VHJXQGR�FXDUWHWR� SULPHU�WHUFHWR \ VHJXQGR�WHUFHWR
VRQ VXEUHODFLRQHV GH WLHQH�HVWURID� OR TXH SHUPLWH PDQHMDUODV GH IRUPD FRQMXQWD R
VHSDUDGD VHJ~Q VH QHFHVLWH�
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�� /RV URPDQFHV VRQ HVWURIDV TXH WLHQHQ OD ORQJLWXG TXH WX TXLHUDV�
�� FXDOTXLHU QXPHUR GH SDU GH YHUVRV WDO TXH ULPDQ ORV YHUVRV SDUHV FRQ ULPD DVRQDQWH�
�� /RV YHUVRV VRQ RFWRVtODERV HQ YH] GH HQGHFDVLODERV FRPR ORV DQWHULRUHV�
�GHIFRQFHSW 5RPDQFHB&RQFHSW
�LV�SULPLWLYH ��RU ��DQG (VWURIDB&RQFHSW

��DOO WLHQH�YHUVR 2FWRVLODER�
��H[DFWO\ � SULPHU�YHUVR���H[DFWO\ � VHJXQGR�YHUVR�
��H[DFWO\ � WHUFHU�YHUVR���H[DFWO\ � FXDUWR�YHUVR��

��DQG (VWURIDB&RQFHSW ��DOO WLHQH�HVWURID 5RPDQFHB&RQFHSW���

�GHIFRQFHSW &XDUWHWRB&RQFHSW
�LV ��DQG (VWURIDB&RQFHSW

��DOO WLHQH�YHUVR (QGHFDVLODER�
��H[DFWO\ � SULPHU�YHUVR���H[DFWO\ � VHJXQGR�YHUVR�
��H[DFWO\ � WHUFHU�YHUVR���H[DFWO\ � FXDUWR�YHUVR�
��UHODWHV ULPDQ SULPHU�YHUVR FXDUWR�YHUVR�
��UHODWHV ULPDQ VHJXQGR�YHUVR WHUFHU�YHUVR��

�LPSOLHV ��DQG ��DOO WLHQH�YHUVR 9HUVRB5LPDGR���
�� ODV UHODFLRQHV SULPHU�YHUVR� VHJXQGR�YHUVR� WHUFHU�YHUVR \ FXDUWR�YHUVR VRQ
�� VXEUHODFLRQHV GH WLHQH�YHUVR� OR TXH SHUPLWH PDQHMDUODV GH IRUPD FRQMXQWD R VHSDUDGD
�� VHJ~Q VH QHFHVLWH�

�GHIFRQFHSW 7HUFHWRB&RQFHSW
�LV ��DQG (VWURIDB&RQFHSW

��DOO WLHQH�YHUVR (QGHFDVLODER�
��H[DFWO\ � SULPHU�YHUVR�
��H[DFWO\ � VHJXQGR�YHUVR�
��H[DFWO\ � WHUFHU�YHUVR���

�� 7HUFHWR8QR7UHV UHFRQRFH D ORV WHUFHWRV HQ ORV TXH ULPD HO SULPHU YHUVR FRQ
�� HO WHUFHUR�
�GHIFRQFHSW 7HUFHWR8QR7UHV

�LV ��DQG 7HUFHWRB&RQFHSW
��UHODWHV ULPDQ SULPHU�YHUVR WHUFHU�YHUVR��

�LPSOLHV ��DQG ��WKH SULPHU�YHUVR 9HUVRB5LPDGR�
��WKH WHUFHU�YHUVR 9HUVRB5LPDGR�
��WKH VHJXQGR�YHUVR 9HUVRB1RB5LPDGR���

�GHIFRQFHSW 7HUFHWRB(QFDGHQDGR
�LV ��DQG 3RHPDB&RQFHSW

��H[DFWO\ � SULPHU�WHUFHWR�
��H[DFWO\ � VHJXQGR�WHUFHWR�
�ULPD�LQYHUVD SULPHU�WHUFHWR VHJXQGR�WHUFHWR���

�GHIFRQFHSW &DWHJRULDB&RQFHSW �LV�SULPLWLYH GRPDLQ�FRQFHSW�

�GHIFRQFHSW 3DODEUDB&RQFHSW
�LV�SULPLWLYH ��DQG GRPDLQ�FRQFHSW

��WKH WH[WR3DODEUD 6WULQJ� �� QRPEUH HVFULWR GH OD OHWUD�
��DOO FDWHJRULD�VLQWDFWLFD &DWHJRULDB&RQFHSW�
��WKH QXPHUR�VLODEDV�SDODEUD 1XPEHU�
��WKH DFHQWR 1XPEHU�
��WKH ULPD�SDODEUD 6WULQJ�
��WKH HPS9RFDO 1XPEHU� ��ERROHDQ
��WKH WHU9RFDO 1XPEHU� ��ERROHDQ
��



$SpQGLFH (� *HQHUDFLyQ GH SRHVtD

(��

�GHIFRQFHSW $SDULFLRQ�3DODEUD
�LV�SULPLWLYH ��DQG GRPDLQ�FRQFHSW

��H[DFWO\ � GH�SDODEUD�
��DOO GH�SDODEUD 3DODEUDB&RQFHSW�
��DW�PRVW � DQWHULRU�D�SDODEUD���

�GHIFRQFHSW $SDULFLRQ�3DODEUD�5LPDGD
�LV ��DQG 3DODEUDB)LQDOB/LQHD

��VDWLVILHV �"[� ��DQG �3DODEUDB)LQDOB/LQHD "[�
��IRU�VRPH �"\�

��DQG �9HUVRB5LPDGR "\�
�XOWLPD�SDODEUD "\ "[�������

�GHIFRQFHSW $SDULFLRQ�3DODEUD�1R�5LPDGD
�LV ��DQG 3DODEUDB)LQDOB/LQHD

��VDWLVILHV �"[� ��DQG �3DODEUDB)LQDOB/LQHD "[�
��IDLO �$SDULFLRQ�3DODEUD�5LPDGD "[������

�GHIFRQFHSW $SDULFLRQB7HUPLQDB9RFDO
�LV ��DQG $SDULFLRQ�3DODEUD

��WKH GH�SDODEUD 7HUPLQDB9RFDO���

�GHIFRQFHSW $SDULFLRQB1RB7HUPLQDB9RFDO
�LV ��DQG $SDULFLRQ�3DODEUD

��WKH GH�SDODEUD 1RB7HUPLQDB9RFDO���

�GHIFRQFHSW $SDULFLRQB(PSLH]DB9RFDO
�LV ��DQG $SDULFLRQ�3DODEUD

��WKH GH�SDODEUD (PSLH]DB9RFDO���

�GHIFRQFHSW $SDULFLRQB1RB(PSLH]DB9RFDO
�LV ��DQG $SDULFLRQ�3DODEUD

��WKH GH�SDODEUD 1RB(PSLH]DB9RFDO���

�� /D SULPHUD SDODEUD GH XQD VLQDOHID WHUPLQD HQ YRFDO \ OD VLJXLHQWH HPSLH]D SRU YRFDO�
�GHIFRQFHSW $SDULFLRQ�3DODEUD�3ULQFLSLR�6LQDOHID

�LV ��DQG $SDULFLRQ�3DODEUD
$SDULFLRQB7HUPLQDB9RFDO

��WKH DQWHULRU�D�SDODEUD $SDULFLRQB(PSLH]DB9RFDO��
�LPSOLHV ��WKH DQWHULRU�D�SDODEUD $SDULFLRQ�3DODEUD�)LQ�6LQDOHID��

�GHIFRQFHSW $SDULFLRQ�3DODEUD�)LQ�6LQDOHID�

�GHIFRQFHSW 9HUVRB&RQFHSW
�LV�SULPLWLYH ��DQG /LQHD7H[WRB&RQFHSW

��WKH QXPHUR�VLODEDV�YHUVR 1XPEHU�
�� VH SXHGH REWHQHU GH VXV SDODEUDV
��WKH ULPD�YHUVR 6WULQJ� �� VH SXHGH REWHQHU GH OD XOWLPD SDODEUD
�� UHSUHVHQWDU FRLQFLGH FRQ OD ULPD GH VX XOWLPD SDODEUD�
�� WLHQH�SDODEUD OR KHUHGD GH /LQHD7H[WR�
��DOO SDWURQ�DFHQWRV 3DWURQ$FHQWRV�
��DW�OHDVW � SDWURQ�DFHQWRV�
��DW�PRVW � HQFDEDOJDGR�FRQ���

�GHIFRQFHSW 9HUVRB5LPDGR �LV�SULPLWLYH ��DQG 9HUVRB&RQFHSW��
�GHIFRQFHSW 9HUVRB1RB5LPDGR �LV�SULPLWLYH ��DQG 9HUVRB&RQFHSW��

�GHIFRQFHSW +HSWDVLODER �LV ��DQG 9HUVRB&RQFHSW��WKH QXPHUR�VLODEDV�YHUVR ����
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�GHIFRQFHSW 2FWRVLODER �LV ��DQG 9HUVRB&RQFHSW ��WKH QXPHUR�VLODEDV�YHUVR ����
�GHIFRQFHSW (QHDVLODER �LV ��DQG 9HUVRB&RQFHSW ��WKH QXPHUR�VLODEDV�YHUVR ����
�GHIFRQFHSW 'HFDVLODER �LV ��DQG 9HUVRB&RQFHSW ��WKH QXPHUR�VLODEDV�YHUVR �����
�GHIFRQFHSW (QGHFDVLODER �LV ��DQG 9HUVRB&RQFHSW ��WKH QXPHUR�VLODEDV�YHUVR �����
�GHIFRQFHSW 'RGHFDVLODER �LV ��DQG 9HUVRB&RQFHSW ��WKH QXPHUR�VLODEDV�YHUVR �����

�GHIFRQFHSW 3DWURQ$FHQWRV �LV�SULPLWLYH GRPDLQ�FRQFHSW�

�GHIFRQFHSW (QIDWLFR �LV ��DQG (QGHFDVLODER
��VRPH SDWURQ�DFHQWRV 3DWURQBXQRBVHLVBGLH]���

�GHIFRQFHSW +HURLFR �LV ��DQG (QGHFDVLODER
��VRPH SDWURQ�DFHQWRV 3DWURQBGRVBVHLVBGLH]���

�GHIFRQFHSW 0HORGLFR �LV ��DQG (QGHFDVLODER
��VRPH SDWURQ�DFHQWRV 3DWURQBWUHVBVHLVBGLH]���

�GHIFRQFHSW 6DILFR �LV ��DQG (QGHFDVLODER
��RU ��VRPH SDWURQ�DFHQWRV 3DWURQBFXDWURBVHLVBGLH]�
��VRPH SDWURQ�DFHQWRV 3DWURQBFXDWURBRFKRBGLH]����

�� 3DEOR FRPHQWR DOJR GH UHSUHVHQWDU ORV SDWURQHV FRPR QXPHURV GHFLPDOHV TXH
FRUUHVSRQGHQ D OD
�� UHSUHVHQWDFLRQ ELQDULD GHO SDWURQ� 6L HV PHMRU FDPELDUOR�

�GHIFRQFHSW 3DWURQBXQRBVHLVBGLH] �LV�SULPLWLYH 3DWURQ$FHQWRV�
�GHIFRQFHSW 3DWURQBGRVBVHLVBGLH] �LV�SULPLWLYH 3DWURQ$FHQWRV�
�GHIFRQFHSW 3DWURQBWUHVBVHLVBGLH] �LV�SULPLWLYH 3DWURQ$FHQWRV�
�GHIFRQFHSW 3DWURQBFXDWURBVHLVBGLH] �LV�SULPLWLYH 3DWURQ$FHQWRV�
�GHIFRQFHSW 3DWURQBFXDWURBRFKRBGLH] �LV�SULPLWLYH 3DWURQ$FHQWRV�

�WHOO ��DERXW XQRBVHLVBGLH] 3DWURQBXQRBVHLVBGLH]��
�WHOO ��DERXW GRVBVHLVBGLH] 3DWURQB'RVBVHLVBGLH]��
�WHOO ��DERXW WUHVBVHLVBGLH] 3DWURQB7UHVBVHLVBGLH]��
�WHOO ��DERXW FXDWURBVHLVBGLH] 3DWURQB&XDWURBVHLVBGLH]��
�WHOO ��DERXW FXDWURBRFKRBGLH] 3DWURQB&XDWURBRFKRBGLH]��

�GHIFRQFHSW 7HUPLQDB9RFDO
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ WHU9RFDO ����

�GHIFRQFHSW 1RB7HUPLQDB9RFDO
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ WHU9RFDO ����

�GHIFRQFHSW (PSLH]DB9RFDO
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ HPS9RFDO ����

�GHIFRQFHSW 1RB(PSLH]DB9RFDO
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ HPS9RFDO ����

�GHIFRQFHSW 8QDB6LODED
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ QXPHUR�VLODEDV�SDODEUD ����

�GHIFRQFHSW 'RVB6LODEDV
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ QXPHUR�VLODEDV�SDODEUD ����

�GHIFRQFHSW 7UHVB6LODEDV
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ QXPHUR�VLODEDV�SDODEUD ����

�GHIFRQFHSW &XDWURB6LODEDV
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ QXPHUR�VLODEDV�SDODEUD ����

�GHIFRQFHSW &LQFRB6LODEDV
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ QXPHUR�VLODEDV�SDODEUD ����

�GHIFRQFHSW 6HLVB6LODEDV
�LV ��DQG 3DODEUDB&RQFHSW ��ILOOHG�E\ QXPHUR�VLODEDV�SDODEUD ����

�GHIFRQFHSW 3DODEUDB)LQDOB/LQHD
�LV ��DQG $SDULFLRQ�3DODEUD ��H[DFWO\ � DQWHULRU�D�SDODEUD���
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�GHIFRQFHSW 3DODEUDB1RB)LQDOB/LQHD
�LV ��DQG $SDULFLRQ�3DODEUD ��DW�OHDVW � DQWHULRU�D�SDODEUD���

����������������������������������������������������������������������������
���������������������������� UHODFLRQHV ������������������������������������
����������������������������������������������������������������������������
�GHIUHODWLRQ WLHQH�OLQHD

�LV�SULPLWLYH ��DQG GRPDLQ�UHODWLRQ KDVBSDUW�
�UDQJH /LQHD7H[WRB&RQFHSW�

�GHIUHODWLRQ WLHQH�SDODEUD
�LV�SULPLWLYH ��DQG GRPDLQ�UHODWLRQ KDVBSDUW�
�GRPDLQ /LQHD7H[WRB&RQFHSW
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ SULPHUD�SDODEUD
�LV�SULPLWLYH ��DQG GRPDLQ�UHODWLRQ KDVBSDUW�
�GRPDLQ /LQHD7H[WRB&RQFHSW�

�GHIUHODWLRQ XOWLPD�SDODEUD
�GRPDLQ /LQHD7H[WRB&RQFHSW
�UDQJH $SDULFLRQ�3DODEUD
�LV ��VDWLVILHV �"[ "\�

��DQG �WLHQH�SDODEUD "[ "\�
��IDLO
��IRU�VRPH "]

�DQWHULRU�D�SDODEUD "\ "]������
�� (MHPSOR GH OODPDGD� �UHWULHYH "[ �XOWLPD�SDODEUD 9(562�B(6752)$�B326*'/9&� "[��
�� �_,_9(1$����

�GHIUHODWLRQ WLHQH�HVWURID
�LV�SULPLWLYH ��DQG GRPDLQ�UHODWLRQ KDVBSDUW�
�GRPDLQ 3RHPDB&RQFHSW�

�GHIUHODWLRQ WLHQH�YHUVR
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�UDQJH 9HUVRB&RQFHSW
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ SULPHU�YHUVR
�LV�SULPLWLYH WLHQH�YHUVR
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ VHJXQGR�YHUVR
LV�SULPLWLYH WLHQH�YHUVR
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ WHUFHU�YHUVR
�LV�SULPLWLYH WLHQH�YHUVR
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ FXDUWR�YHUVR
�LV�SULPLWLYH WLHQH�YHUVR
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ SULPHU�FXDUWHWR
�LV�SULPLWLYH WLHQH�HVWURID
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��
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�GHIUHODWLRQ VHJXQGR�FXDUWHWR
�LV�SULPLWLYH WLHQH�HVWURID
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ SULPHU�WHUFHWR
�LV�SULPLWLYH WLHQH�HVWURID
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ VHJXQGR�WHUFHWR
�LV�SULPLWLYH WLHQH�HVWURID
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ DQWHULRU�D�SDODEUD
�LV�SULPLWLYH ��DQG GRPDLQ�UHODWLRQ EHIRUH�
�GRPDLQ $SDULFLRQ�3DODEUD
�UDQJH $SDULFLRQ�3DODEUD
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ GH�SDODEUD
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ $SDULFLRQ�3DODEUD
�UDQJH 3DODEUDB&RQFHSW�

�GHIUHODWLRQ HPS9RFDO
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 3DODEUDB&RQFHSW �UDQJH 1XPEHU
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ WHU9RFDO
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 3DODEUDB&RQFHSW �UDQJH 1XPEHU
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ QXPHUR�VLODEDV�SDODEUD
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 3DODEUDB&RQFHSW �UDQJH 1XPEHU
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ DFHQWR
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 3DODEUDB&RQFHSW �UDQJH 1XPEHU�

�GHIUHODWLRQ FDWHJRULD�VLQWDFWLFD
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 3DODEUDB&RQFHSW
�UDQJH &DWHJRULDB&RQFHSW
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ WH[WR3DODEUD
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 3DODEUDB&RQFHSW �UDQJH 6WULQJ�

�GHIUHODWLRQ ULPD�SDODEUD
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 3DODEUDB&RQFHSW �UDQJH 6WULQJ�

�GHIUHODWLRQ ULPD�YHUVR
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
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�GRPDLQ 9HUVRB&RQFHSW
�UDQJH 6WULQJ
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ ULPDQ
�LV ��VDWLVILHV �"[ "\�

��DQG �9HUVRB&RQFHSW "[�
�9HUVRB&RQFHSW "\�
��IRU�VRPH "] ��DQG �ULPD�YHUVR "[ "]� �ULPD�YHUVR "\ "]���
���

�� /D LQVWUXFFLyQ VLJXLHQWH UHFXSHUD WRGRV ORV YHUVRV TXH ULPDQ�
�� �UHWULHYH �"[ "\� �ULPDQ "[ "\��

�GHIUHODWLRQ SDWURQ�DFHQWRV
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 9HUVRB&RQFHSW
�UDQJH 3DWURQ$FHQWRV
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ QXPHUR�VLODEDV�YHUVR
�LV�SULPLWLYH GRPDLQ�UHODWLRQ
�GRPDLQ 9HUVRB&RQFHSW
�UDQJH 1XPEHU
�FKDUDFWHULVWLFV ��FORVHG�ZRUOG��

�GHIUHODWLRQ HQFDEDOJDGR�FRQ
�LV�SULPLWLYH ��DQG GRPDLQ�UHODWLRQ EHIRUH GHSHQGVBRQ�
�UDQJH 9HUVRB&RQFHSW�

�ILQDOL]H�GHILQLWLRQV�

2. Categorías sintácticas 

�GHIFRQFHSW &$7B3( �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � )RUHLJQ ZRUG ����
�WHOO ��DERXW 3( &$7B3( �GRFXPHQWDWLRQ � )RUHLJQ ZRUG ����

�GHIFRQFHSW &$7B31& �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � 8QFODVVLILHG ZRUG ����
�WHOO ��DERXW 31& &$7B31& �GRFXPHQWDWLRQ � 8QFODVVLILHG ZRUG ����

�GHIFRQFHSW &$7B)2 �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � )RUPXOD ����
�WHOO ��DERXW )2 &$7B)2 �GRFXPHQWDWLRQ � )RUPXOD ����

�GHIFRQFHSW &$7B&2'( �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � $OSKDQXPHULF FRGH ����
�WHOO ��DERXW &2'( &$7B&2'( �GRFXPHQWDWLRQ � $OSKDQXPHULF FRGH ����

�GHIFRQFHSW &$7B$&510 �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � $FURQ\P �$'1� ����
�WHOO ��DERXW $&510 &$7B$&510 �GRFXPHQWDWLRQ � $FURQ\P �$'1� ����

�GHIFRQFHSW &$7B1(* �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � 1HJDWLRQ ����
�WHOO ��DERXW 1(* &$7B1(* �GRFXPHQWDWLRQ � 1HJDWLRQ ����
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�GHIFRQFHSW &$7B,7-1 �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � ,QWHUMHFWLRQ �RK� MD� ����
�WHOO ��DERXW ,7-1 &$7B,7-1 �GRFXPHQWDWLRQ � ,QWHUMHFWLRQ �RK� MD� ����

�GHIFRQFHSW &$7B6( �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � 6H �DV SDUWLFOH� ����
�WHOO ��DERXW 6( &$7B6( �GRFXPHQWDWLRQ � 6H �DV SDUWLFOH� ����

�GHIFRQFHSW &$7B&217$57 �LV�SULPLWLYH &DWHJRULDB&RQFHSW
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � &RQWUDFFLRQHV FRQ DUWLFXOR ����

�GHIFRQFHSW &$7B3$/ �LV�SULPLWLYH &$7B&217$57
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � 3RUWPDQWHDX ZRUG IRUPHG E\ D DQG HO ����
�WHOO ��DERXW 3$/ &$7B3$/ �GRFXPHQWDWLRQ � 3RUWPDQWHDX ZRUG IRUPHG E\ D DQG HO ����

�GHIFRQFHSW &$7B3'(/ �LV�SULPLWLYH &$7B&217$57
�DQQRWDWLRQV ��GRFXPHQWDWLRQ � 3RUWPDQWHDX ZRUG IRUPHG E\ GH DQG HO ����
�WHOO ��DERXW 3'(/ &$7B3'(/ �GRFXPHQWDWLRQ � 3RUWPDQWHDX ZRUG IRUPHG E\ GH DQG HO ����

�GHIFRQFHSW &$7B35(31 �LV�SULPLWLYH &$7B35(3 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 1HJDWLYH
SUHSRVLWLRQ �VLQ� ����
�WHOO ��DERXW 35(31 &$7B35(31 �GRFXPHQWDWLRQ � 1HJDWLYH SUHSRVLWLRQ �VLQ� ����

�GHIFRQFHSW &$7B&21- �LV�SULPLWLYH &DWHJRULDB&RQFHSW �DQQRWDWLRQV ��GRFXPHQWDWLRQ �
&RQMXQFLyQ ����

�GHIFRQFHSW &$7B&& �LV�SULPLWLYH &$7B&21- �DQQRWDWLRQV ��GRFXPHQWDWLRQ � &RRUGLQDWLQJ
FRQMXQFWLRQ �\� R� ����
�WHOO ��DERXW && &$7B&& �GRFXPHQWDWLRQ � &RRUGLQDWLQJ FRQMXQFWLRQ �\� R� ����

�GHIFRQFHSW &$7B&&1(* �LV�SULPLWLYH &$7B&21- �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 1HJDWLYH
FRRUGLQDWLQJ FRQMXQFWLRQ �QL�SHUR� ����
�WHOO ��DERXW &&1(* &$7B&&1(* �GRFXPHQWDWLRQ � 1HJDWLYH FRRUGLQDWLQJ FRQMXQFWLRQ
�QL�SHUR� ����

�GHIFRQFHSW &$7B&68%) �LV�SULPLWLYH &$7B&21- �DQQRWDWLRQV ��GRFXPHQWDWLRQ �
6XERUGLQDWLQJ FRQMXQFWLRQ WKDW LQWURGXFHV ILQLWH FODXVHV �DSHQDV� ����
�WHOO ��DERXW &68%) &$7B&68%) �GRFXPHQWDWLRQ � 6XERUGLQDWLQJ FRQMXQFWLRQ WKDW LQWURGXFHV
ILQLWH FODXVHV �DSHQDV� ����

�GHIFRQFHSW &$7B&68%, �LV�SULPLWLYH &$7B&21- �DQQRWDWLRQV ��GRFXPHQWDWLRQ �
6XERUGLQDWLQJ FRQMXQFWLRQ WKDW LQWURGXFHV LQILQLWH FODXVHV �DO� � ����
�WHOO ��DERXW &68%, &$7B&68%, �GRFXPHQWDWLRQ � 6XERUGLQDWLQJ FRQMXQFWLRQ WKDW LQWURGXFHV
LQILQLWH FODXVHV �DO� � ����

�GHIFRQFHSW &$7B&68%; �LV�SULPLWLYH &$7B&21- �DQQRWDWLRQV ��GRFXPHQWDWLRQ �
6XERUGLQDWLQJ FRQMXQFWLRQ XQGHUVSHFLILHG IRU VXERUG�W\SH �DXQTXH� ����
�WHOO ��DERXW &68%; &$7B&68%; �GRFXPHQWDWLRQ � 6XERUGLQDWLQJ FRQMXQFWLRQ XQGHUVSHFLILHG
IRU VXERUG�W\SH �DXQTXH� ����

�GHIFRQFHSW &$7B$57 �LV�SULPLWLYH &DWHJRULDB&RQFHSW �DQQRWDWLRQV ��GRFXPHQWDWLRQ �
$UWtFXORV ����

�GHIFRQFHSW &$7B$5&$)6 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
VLQJXODU LQGHILQLWH DUWLFOH DQG FDUGLQDO FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQD� ����
�WHOO ��DERXW $5&$)6 &$7B$5&$)6 �GRFXPHQWDWLRQ � )HPLQLQH VLQJXODU LQGHILQLWH DUWLFOH
DQG FDUGLQDO FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQD� ����
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�GHIFRQFHSW &$7B$5&$06 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
VLQJXODU LQGHILQLWH DUWLFOH DQG QRQ SURQRPLQDO FDUGLQDO �XQ� IXQFWLRQ �XQD� ����
�WHOO ��DERXW $5&$06 &$7B$5&$06 �GRFXPHQWDWLRQ � 0DVFXOLQH VLQJXODU LQGHILQLWH DUWLFOH
DQG QRQ SURQRPLQDO FDUGLQDO �XQ� IXQFWLRQ �XQD� ����

�GHIFRQFHSW &$7B$548)3 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
SOXUDO LQGHILQLWH DUWLFOH DQG TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQDV� ����
�WHOO ��DERXW $548)3 &$7B$548)3 �GRFXPHQWDWLRQ � )HPLQLQH SOXUDO LQGHILQLWH DUWLFOH DQG
TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQDV� ����

�GHIFRQFHSW &$7B$54803 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
SOXUDO LQGHILQLWH DUWLFOH DQG TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����
�WHOO ��DERXW $54803 &$7B$54803 �GRFXPHQWDWLRQ � 0DVFXOLQH SOXUDO LQGHILQLWH DUWLFOH DQG
TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����

�GHIFRQFHSW &$7B$57')3 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
SOXUDO GHILQLWH DUWLFOH �ODV� TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����
�WHOO ��DERXW $57')3 &$7B$57')3 �GRFXPHQWDWLRQ � )HPLQLQH SOXUDO GHILQLWH DUWLFOH �ODV�
TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����

�GHIFRQFHSW &$7B$57')6 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
VLQJXODU GHILQLWH DUWLFOH �OD� TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����
�WHOO ��DERXW $57')6 &$7B$57')6 �GRFXPHQWDWLRQ � )HPLQLQH VLQJXODU GHILQLWH DUWLFOH �OD�
TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����

�GHIFRQFHSW &$7B$57'03 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
SOXUDO GHILQLWH DUWLFOH �ORV� TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����
�WHOO ��DERXW $57'03 &$7B$57'03 �GRFXPHQWDWLRQ � 0DVFXOLQH SOXUDO GHILQLWH DUWLFOH �ORV�
TXDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����

�GHIFRQFHSW &$7B$57'06 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
VLQJXODU GHILQLWH DUWLFOH �HO� XDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����
�WHOO ��DERXW $57'06 &$7B$57'06 �GRFXPHQWDWLRQ � 0DVFXOLQH VLQJXODU GHILQLWH DUWLFOH
�HO� XDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����

�GHIFRQFHSW &$7B$57'16 �LV�SULPLWLYH &$7B$57 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 1HXWHU
VLQJXODU GHILQLWH DUWLFOH �OR�HO� XDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����
�WHOO ��DERXW $57'16 &$7B$57'16 �GRFXPHQWDWLRQ � 1HXWHU VLQJXODU GHILQLWH DUWLFOH
�OR�HO� XDQWLILHU FDSDEOH RI SURQRPLQDO IXQFWLRQ �XQRV� ����

�GHIFRQFHSW &$7B120 �LV�SULPLWLYH &DWHJRULDB&RQFHSW �DQQRWDWLRQV ��GRFXPHQWDWLRQ �
1RPEUHV ����
�GHIFRQFHSW &$7B1& �LV�SULPLWLYH &$7B120 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 1RPEUHV FRPXQHV
����
�GHIFRQFHSW &$7B1&)3 �LV�SULPLWLYH &$7B1& �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH SOXUDO
FRPPRQ QRXQ �PHVDV� PDQRV� ����
�WHOO ��DERXW 1&)3 &$7B1&)3 �GRFXPHQWDWLRQ � )HPLQLQH SOXUDO FRPPRQ QRXQ �PHVDV� PDQRV�
����
�GHIFRQFHSW &$7B1&)6 �LV�SULPLWLYH &$7B1& �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
VLQJXODU FRPPRQ QRXQ �PHVD� PDQR� ����
�WHOO ��DERXW 1&)6 &$7B1&)6

�GRFXPHQWDWLRQ � )HPLQLQH VLQJXODU FRPPRQ QRXQ �PHVD� PDQR� ����
�GHIFRQFHSW &$7B1&03 �LV�SULPLWLYH &$7B1& �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
SOXUDO FRPPRQ QRXQ �OLEURV� RUGHQDGRUHV� ����
�WHOO ��DERXW 1&03 &$7B1&03 �GRFXPHQWDWLRQ � 0DVFXOLQH SOXUDO FRPPRQ QRXQ �OLEURV�
RUGHQDGRUHV� ����
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�GHIFRQFHSW &$7B1&06 �LV�SULPLWLYH &$7B1& �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
VLQJXODU FRPPRQ QRXQ �OLEUR� RUGHQDGRU�� ����
�WHOO ��DERXW 1&06 &$7B1&06 �GRFXPHQWDWLRQ � 0DVFXOLQH VLQJXODU FRPPRQ QRXQ �OLEUR�
RUGHQDGRU�� ����

�GHIFRQFHSW &$7B81, �LV�SULPLWLYH &$7B120 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 8QLGDGHV ����

�GHIFRQFHSW &$7B80); �LV�SULPLWLYH &$7B81, �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH XQLW
RI PHDVXUHPHQW� QHXWUDO IRU QXPEHU �SWD�� ����
�WHOO ��DERXW 80); &$7B80); �GRFXPHQWDWLRQ � )HPLQLQH XQLW RI PHDVXUHPHQW� QHXWUDO IRU
QXPEHU �SWD�� ����

�GHIFRQFHSW &$7B800; �LV�SULPLWLYH &$7B81, �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH XQLW
RI PHDVXUHPHQW� QHXWUDO IRU QXPEHU �FP�� ����
�WHOO ��DERXW 800; &$7B800; �GRFXPHQWDWLRQ � 0DVFXOLQH XQLW RI PHDVXUHPHQW� QHXWUDO IRU
QXPEHU �FP�� ����

�GHIFRQFHSW &$7B10($)3 �LV�SULPLWLYH &$7B81, �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
SOXUDO XQLW RI PHDVXUH QRXQ �KHFW
DUHDV� PLFUDV� ����
�WHOO ��DERXW 10($)3 &$7B10($)3 �GRFXPHQWDWLRQ � )HPLQLQH SOXUDO XQLW RI PHDVXUH QRXQ
�KHFW
DUHDV� PLFUDV� ����

�GHIFRQFHSW &$7B10($)6 �LV�SULPLWLYH &$7B81, �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
VLQJXODU XQLW RI PHDVXUH QRXQ �KHFW
DUHD� PLFUD� ����
�WHOO ��DERXW 10($)6 &$7B10($)6 �GRFXPHQWDWLRQ � )HPLQLQH VLQJXODU XQLW RI PHDVXUH QRXQ
�KHFW
DUHD� PLFUD� ����

�GHIFRQFHSW &$7B10($03 �LV�SULPLWLYH &$7B81, �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
SOXUDO XQLW RI PHDVXUH QRXQ �PHWURV� OLWURV� D� ����
�WHOO ��DERXW 10($03 &$7B10($03 �GRFXPHQWDWLRQ � 0DVFXOLQH SOXUDO XQLW RI PHDVXUH QRXQ
�PHWURV� OLWURV� D� ����

�GHIFRQFHSW &$7B10($06 �LV�SULPLWLYH &$7B81, �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
VLQJXODU XQLW RI PHDVXUH QRXQ �PHWUR� OLWUR� D� ����
�WHOO ��DERXW 10($06 &$7B10($06 �GRFXPHQWDWLRQ � 0DVFXOLQH VLQJXODU XQLW RI PHDVXUH QRXQ
�PHWUR� OLWUR� D� ����

�GHIFRQFHSW &$7B13$)6 �LV�SULPLWLYH &$7B1$17 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
VLQJXODU SURSHU DQWKURSRQ\PRXV QRXQ �0DU
LD� ����
�WHOO ��DERXW 13$)6 &$7B13$)6 �GRFXPHQWDWLRQ � )HPLQLQH VLQJXODU SURSHU DQWKURSRQ\PRXV
QRXQ �0DU
LD� ����

�GHIFRQFHSW &$7B13$03 �LV�SULPLWLYH &$7B1$17 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
SOXUDO SURSHU DQWKURSRQ\PRXV QRXQ �-XDQHV� ����
�WHOO ��DERXW 13$03 &$7B13$03 �GRFXPHQWDWLRQ � 0DVFXOLQH SOXUDO SURSHU DQWKURSRQ\PRXV
QRXQ �-XDQHV� ����

�GHIFRQFHSW &$7B13$06 �LV�SULPLWLYH &$7B1$17 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
VLQJXODU SURSHU DQWKURSRQ\PRXV QRXQ �-XDQ� ����
�WHOO ��DERXW 13$06 &$7B13$06 �GRFXPHQWDWLRQ � 0DVFXOLQH VLQJXODU SURSHU DQWKURSRQ\PRXV
QRXQ �-XDQ� ����

�GHIFRQFHSW &$7B13$;; �LV�SULPLWLYH &$7B1$17 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 3URSHU
DQWKURSRQ\PRXV QRXQ QHXWUDO IRU JHQGHU DQG QXPEHU �5RGU
LJXH]� 6DQFK
LV� ����
�WHOO ��DERXW 13$;; &$7B13$;; �GRFXPHQWDWLRQ � 3URSHU DQWKURSRQ\PRXV QRXQ QHXWUDO IRU
JHQGHU DQG QXPEHU �5RGU
LJXH]� 6DQFK
LV� ����



$SpQGLFH (� *HQHUDFLyQ GH SRHVtD

(���

�GHIFRQFHSW &$7B1326 �LV�SULPLWLYH &$7B127526 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 6LQJXODU
SURSHU FROOHFWLYH QRXQV �,EHULD� Q SURSHU QRXQV� ����
�WHOO ��DERXW 1326 &$7B1326 �GRFXPHQWDWLRQ � 6LQJXODU SURSHU FROOHFWLYH QRXQV �,EHULD� Q
SURSHU QRXQV� ����

�GHIFRQFHSW &$7B1723 �LV�SULPLWLYH &$7B120 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 1RPEUHV
WRSyQLPRV ����

�GHIFRQFHSW &$7B13723 �LV�SULPLWLYH &$7B1723 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 3OXUDO
SURSHU WRSRQ\P RU FROOHFWLYH QRXQ �&RUHDV� ����
�WHOO ��DERXW 13723 &$7B13723 �GRFXPHQWDWLRQ � 3OXUDO SURSHU WRSRQ\P RU FROOHFWLYH QRXQ
�&RUHDV� ����

�GHIFRQFHSW &$7B13726 �LV�SULPLWLYH &$7B1723 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 6LQJXODU
SURSHU WRSRQ\P RU FROOHFWLYH QRXQ �0DGULG� ����
�WHOO ��DERXW 13726 &$7B13726 �GRFXPHQWDWLRQ � 6LQJXODU SURSHU WRSRQ\P RU FROOHFWLYH
QRXQ �0DGULG� ����

�GHIFRQFHSW &$7B1373 �LV�SULPLWLYH &$7B1723 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 3OXUDO SURSHU
WRSRQ\P QRXQ �3LULQHRV� QRXQ �0DGULG� ����
�WHOO ��DERXW 1373 &$7B1373 �GRFXPHQWDWLRQ � 3OXUDO SURSHU WRSRQ\P QRXQ �3LULQHRV� QRXQ
�0DGULG� ����

�GHIFRQFHSW &$7B1376 �LV�SULPLWLYH &$7B1723 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 6LQJXODU
SURSHU WRSRQ\P QRXQ �*XDGDOTXLYLU� 0DGULG� ����
�WHOO ��DERXW 1376 &$7B1376 �GRFXPHQWDWLRQ � 6LQJXODU SURSHU WRSRQ\P QRXQ �*XDGDOTXLYLU�
0DGULG� ����

�GHIFRQFHSW &$7B137 �LV�SULPLWLYH &$7B120 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 1RPEUHV
SHULRGRV GH WLHPSR ����
�GHIFRQFHSW &$7B1:(( �LV�SULPLWLYH &$7B137 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � :HHNGD\ QRXQV
�VLQJXODU DQG SOXUDO� �V
DEDGR�V�� ����

�WHOO ��DERXW 1:(( &$7B1:(( �GRFXPHQWDWLRQ � :HHNGD\ QRXQV �VLQJXODU DQG SOXUDO�
�V
DEDGR�V�� ����

�GHIFRQFHSW &$7B1021 �LV�SULPLWLYH &$7B137 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0RQWK QRXQV
�VLQJXODU DQG SOXUDO� �GLFLHPEUH�V�� ����
�WHOO ��DERXW 1021 &$7B1021 �GRFXPHQWDWLRQ � 0RQWK QRXQV �VLQJXODU DQG SOXUDO�
�GLFLHPEUH�V�� ����

�GHIFRQFHSW &$7B1/$/) �LV�SULPLWLYH &$7B120 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 1RPEUHV
OHWUDV DOIDEHWR ����

�GHIFRQFHSW &$7B$/)3 �LV�SULPLWLYH &$7B1/$/) �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 3OXUDO
OHWWHU RI WKH DOSKDEHW �$V�$HV� EHV� ����
�WHOO ��DERXW $/)3 &$7B$/)3 �GRFXPHQWDWLRQ � 3OXUDO OHWWHU RI WKH DOSKDEHW �$V�$HV� EHV�
����

�GHIFRQFHSW &$7B$/)6 �LV�SULPLWLYH &$7B1/$/) �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 6LQJXODU
OHWWHU RI WKH DOSKDEHW �$� E� EHV� ����
�WHOO ��DERXW $/)6 &$7B$/)6 �GRFXPHQWDWLRQ � 6LQJXODU OHWWHU RI WKH DOSKDEHW �$� E� EHV�
����

�GHIFRQFHSW &$7B$'- �LV�SULPLWLYH &DWHJRULDB&RQFHSW �DQQRWDWLRQV ��GRFXPHQWDWLRQ �
$GMHWLYRV ����
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�GHIFRQFHSW &$7B$'-&203 �LV�SULPLWLYH &$7B$'- �DQQRWDWLRQV ��GRFXPHQWDWLRQ � $GHMWLYRV
FRPSDUDWLYRV ����

�GHIFRQFHSW &$7B$'-&3 �LV�SULPLWLYH &$7B$'-&203 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 3OXUDO
JHQHUDO FRPSDUDWLYH DGMHFWLYH �PD\RUHV� PHQRUHV� ����
�WHOO ��DERXW $'-&3 &$7B$'-&3 �GRFXPHQWDWLRQ � 3OXUDO JHQHUDO FRPSDUDWLYH DGMHFWLYH
�PD\RUHV� PHQRUHV� ����

�GHIFRQFHSW &$7B$'-&6 �LV�SULPLWLYH &$7B$'-&203 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 6LQJXODU
JHQHUDO FRPSDUDWLYH DGMHFWLYH �PD\RU� PHQRU� � ����
�WHOO ��DERXW $'-&6 &$7B$'-&6 �GRFXPHQWDWLRQ � 6LQJXODU JHQHUDO FRPSDUDWLYH DGMHFWLYH
�PD\RU� PHQRU� � ����

�GHIFRQFHSW &$7B$'-326 �LV�SULPLWLYH &$7B$'- �DQQRWDWLRQV ��GRFXPHQWDWLRQ � $GMHWLYRV
SRVLWLYRV ����

�GHIFRQFHSW &$7B$'-*)3 �LV�SULPLWLYH &$7B$'-326 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
SOXUDO JHQHUDO SRVLWLYH DGMHFWLYH ����
�WHOO ��DERXW $'-*)3 &$7B$'-*)3 �GRFXPHQWDWLRQ � )HPLQLQH SOXUDO JHQHUDO SRVLWLYH
DGMHFWLYH ����

�GHIFRQFHSW &$7B$'-*)6 �LV�SULPLWLYH &$7B$'-326 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
VLQJXODU JHQHUDO SRVLWLYH DGMHFWLYH ����
�WHOO ��DERXW $'-*)6 &$7B$'-*)6 �GRFXPHQWDWLRQ � )HPLQLQH VLQJXODU JHQHUDO SRVLWLYH
DGMHFWLYH ����

�GHIFRQFHSW &$7B$'-*03 �LV�SULPLWLYH &$7B$'-326 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
SOXUDO JHQHUDO SRVLWLYH DGMHFWLYH ����
�WHOO ��DERXW $'-*03 &$7B$'-*03 �GRFXPHQWDWLRQ � 0DVFXOLQH SOXUDO JHQHUDO SRVLWLYH
DGMHFWLYH ����

�GHIFRQFHSW &$7B$'-*06 �LV�SULPLWLYH &$7B$'-326 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
VLQJXODU JHQHUDO SRVLWLYH DGMHFWLYH ����
�WHOO ��DERXW $'-*06 &$7B$'-*06 �GRFXPHQWDWLRQ � 0DVFXOLQH VLQJXODU JHQHUDO SRVLWLYH
DGMHFWLYH ����

�GHIFRQFHSW &$7B$'-683 �LV�SULPLWLYH &$7B$'- �DQQRWDWLRQV ��GRFXPHQWDWLRQ � $GMHWLYRV
VXSHUODWLYRV ����

�GHIFRQFHSW &$7B$'-6)3 �LV�SULPLWLYH &$7B$'-683 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
SOXUDO JHQHUDO VXSHUODWLYH DGMHFWLYH �P
D[LPDV� P
LQLPDV� ����
�WHOO ��DERXW $'-6)3 &$7B$'-6)3 �GRFXPHQWDWLRQ � )HPLQLQH SOXUDO JHQHUDO VXSHUODWLYH
DGMHFWLYH �P
D[LPDV� P
LQLPDV� ����

�GHIFRQFHSW &$7B$'-6)6 �LV�SULPLWLYH &$7B$'-683 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � )HPLQLQH
VLQJXODU JHQHUDO VXSHUODWLYH DGMHFWLYH �P
D[LPD� P
LQLPD� ����
�WHOO ��DERXW $'-6)6 &$7B$'-6)6 �GRFXPHQWDWLRQ � )HPLQLQH VLQJXODU JHQHUDO VXSHUODWLYH
DGMHFWLYH �P
D[LPD� P
LQLPD� ����

�GHIFRQFHSW &$7B$'-603 �LV�SULPLWLYH &$7B$'-683 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
SOXUDO JHQHUDO VXSHUODWLYH DGMHFWLYH �P
D[LPRV� P
LQLPRV� ����
�WHOO ��DERXW $'-603 &$7B$'-603 �GRFXPHQWDWLRQ � 0DVFXOLQH SOXUDO JHQHUDO VXSHUODWLYH
DGMHFWLYH �P
D[LPRV� P
LQLPRV� ����

�GHIFRQFHSW &$7B$'-606 �LV�SULPLWLYH &$7B$'-683 �DQQRWDWLRQV ��GRFXPHQWDWLRQ � 0DVFXOLQH
VLQJXODU JHQHUDO VXSHUODWLYH DGMHFWLYH �P
D[LPR� P
LQLPR� JUDQG
LVLPR� ����
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�WHOO ��DERXW $'-606 &$7B$'-606 �GRFXPHQWDWLRQ � 0DVFXOLQH VLQJXODU JHQHUDO VXSHUODWLYH
DGMHFWLYH �P
D[LPR� P
LQLPR� JUDQG
LVLPR� ����

�������([LVWHQ PXFKDV PiV FDWHJRUtDV TXH QR LQFOXLPRV SRU UD]RQHV GH HVSDFLR

3. Ejemplo de representación de un caso 

�������������������������������������������������������������������������
������������������������� &$62 � ����������������������������
�������������������������������������������������������������������������
�� /D UHSUHVHQWDFLyQ VLJXLHQWH VH JHQHUD DXWRPiWLFDPHQWH D SDUWLU GH

�� XQD GHVFULSFLyQ WH[WXDO GHO SRHPD�

�WHOO ��DERXW F� WLSR3RHVLD �KDV�GHVFULSWLRQ SUF�� �KDV�VROXWLRQ SRF����
�WHOO ��DERXW Y�H� 9HUVR �QXPHUR�VLODEDV�YHUVR ��� �ULPD�YHUVR �LGD��

�WLHQH�SDODEUD HQ�� �WLHQH�SDODEUD PLWDG��
�WLHQH�SDODEUD GHO�� �WLHQH�SDODEUD FDPLQR��
�WLHQH�SDODEUD GH�� �WLHQH�SDODEUD OD��
�WLHQH�SDODEUD YLGD�� �SDWURQ�DFHQWRV WUHVBVHLVBGLH]�
�HQFDEDOJDGR�FRQ Y�H����

�� $SDULFLRQHV GH ODV 3DODEUDV�
�WHOO ��DERXW HQ� $SDULFLRQ�3DODEUD �GH�SDODEUD HQ��DQWHULRU�D�SDODEUD PLWDG����
�WHOO ��DERXW PLWDG� $SDULFLRQ�3DODEUD �GH�SDODEUD PLWDG��DQWHULRU�D�SDODEUD GHO����
�WHOO ��DERXW GHO� $SDULFLRQ�3DODEUD �GH�SDODEUD GHO��DQWHULRU�D�SDODEUD FDPLQR����
�WHOO ��DERXW FDPLQR� $SDULFLRQ�3DODEUD �GH�SDODEUD FDPLQR��DQWHULRU�D�SDODEUD GH����
�WHOO ��DERXW GH� $SDULFLRQ�3DODEUD �GH�SDODEUD GH��DQWHULRU�D�SDODEUD OD����
�WHOO ��DERXW OD� $SDULFLRQ�3DODEUD �GH�SDODEUD OD��DQWHULRU�D�SDODEUD YLGD����
�WHOO ��DERXW Y�H� 9HUVR �QXPHUR�VLODEDV�YHUVR ���

�ULPD�YHUVR �XUD�� �WLHQH�SDODEUD PH��
�WLHQH�SDODEUD KDOOH�� �WLHQH�SDODEUD HQ��
�WLHQH�SDODEUD HO�� �WLHQH�SDODEUD PHGLR��
�WLHQH�SDODEUD GH�� �WLHQH�SDODEUD XQD��
�WLHQH�SDODEUD VHOYD�� �WLHQH�SDODEUD RVFXUD��
�SDWURQ�DFHQWRV GRVBVHLVBGLH]�
�SDWURQ�DFHQWRV FXDWURBRFKRBGLH]�
�HQFDEDOJDGR�FRQ Y�H����

�WHOO ��DERXW PH� $SDULFLRQ�3DODEUD �GH�SDODEUD PH��DQWHULRU�D�SDODEUD KDOOH����
�WHOO ��DERXW KDOOH� $SDULFLRQ�3DODEUD �GH�SDODEUD KDOOHB� �DQWHULRU�D�SDODEUD HQ����
�WHOO ��DERXW HQ� $SDULFLRQ�3DODEUD �GH�SDODEUD HQ��DQWHULRU�D�SDODEUD HO����
�WHOO ��DERXW HO� $SDULFLRQ�3DODEUD �GH�SDODEUD HO� �DQWHULRU�D�SDODEUD PHGLR����
�WHOO ��DERXW PHGLR� $SDULFLRQ�3DODEUD �GH�SDODEUD PHGLR� �DQWHULRU�D�SDODEUD GH����
�WHOO ��DERXW GH� $SDULFLRQ�3DODEUD �GH�SDODEUD GH� �DQWHULRU�D�SDODEUD XQD����
�WHOO ��DERXW XQD� $SDULFLRQ�3DODEUD �GH�SDODEUD XQD��DQWHULRU�D�SDODEUD VHOYD����
�WHOO ��DERXW VHOYD� $SDULFLRQ�3DODEUD �GH�SDODEUD VHOYD��DQWHULRU�D�SDODEUD RVFXUD����
�WHOO ��DERXW RVFXUD� $SDULFLRQ�3DODEUD �GH�SDODEUD RVFXUD���

�WHOO ��DERXW Y�H� 9HUVR
�QXPHUR�VLODEDV�YHUVR ���
�ULPD�YHUVR �LGD�� �WLHQH�SDODEUD GHVSXHV��
�WLHQH�SDODEUD GH�� �WLHQH�SDODEUD GDU��
�WLHQH�SDODEUD PL�� �WLHQH�SDODEUD VHQGD��
�WLHQH�SDODEUD SRU�� �WLHQH�SDODEUD SHUGLGD��
�SDWURQ�DFHQWRV GRVBVHLVBGLH]���

�WHOO ��DERXW GHVSXHV� $SDULFLRQ�3DODEUD �GH�SDODEUD GHVSXHV� �DQWHULRU�D�SDODEUD GH����
�WHOO ��DERXW GH� $SDULFLRQ�3DODEUD �GH�SDODEUD GH��DQWHULRU�D�SDODEUD GDU����
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�WHOO ��DERXW GDU� $SDULFLRQ�3DODEUD �GH�SDODEUD GDU��DQWHULRU�D�SDODEUD PL����
�WHOO ��DERXW PL� $SDULFLRQ�3DODEUD �GH�SDODEUD PL��DQWHULRU�D�SDODEUD VHQGD����
�WHOO ��DERXW VHQGD� $SDULFLRQ�3DODEUD �GH�SDODEUD VHQGD��DQWHULRU�D�SDODEUD SRU����
�WHOO ��DERXW SRU� $SDULFLRQ�3DODEUD �GH�SDODEUD SRU��DQWHULRU�D�SDODEUD SHUGLGD����
�WHOO ��DERXW SHUGLGD� $SDULFLRQ�3DODEUD �GH�SDODEUD SHUGLGD���

�WHOO ��DERXW H�S� (VWURID �SULPHU�YHUVR Y�H��
�VHJXQGR�YHUVR Y�H��
�WHUFHU�YHUVR Y�H����

�� &RPR ORV YHUVRV VRQ HQGHFDVLODERV \ ULPDQ HO SULPHUR \ HO WHUFHUR UHFRQRFHUD
�� OD HVWURID FRPR WHUFHWR XQR WUHV�

�WHOO ��DERXW SRF� 3RHPD �WLHQH�HVWURID H�S����
�WHOO ��DERXW SUF� 3URVD �WLHQH�OLQHD O�SU����
�WHOO ��DERXW O�SU� /LQHD7H[WR

�WLHQH�SDODEUD D�� �WLHQH�SDODEUD OD�� �WLHQH�SDODEUD PLWDG��
�WLHQH�SDODEUD GHO�� �WLHQH�SDODEUD FDPLQR�� �WLHQH�SDODEUD GH��
�WLHQH�SDODEUD QXHVWUD�� �WLHQH�SDODEUD YLGD�� �WLHQH�SDODEUD PH��
�WLHQH�SDODEUD HQFRQWUH�� �WLHQH�SDODEUD HQ�� �WLHQH�SDODEUD XQD��
�WLHQH�SDODEUD VHOYD�� �WLHQH�SDODEUD RVFXUD�� �WLHQH�SDODEUD SRU��
�WLHQH�SDODEUD KDEHU�� �WLHQH�SDODEUD PH�� �WLHQH�SDODEUD DSDUWDGR��
�WLHQH�SDODEUD GHO�� �WLHQH�SDODEUD FDPLQR�� �WLHQH�SDODEUD UHFWR����

�WHOO ��DERXW D� $SDULFLRQ�3DODEUD �GH�SDODEUD D��DQWHULRU�D�SDODEUD OD����
�WHOO ��DERXW OD� $SDULFLRQ�3DODEUD �GH�SDODEUD OD��DQWHULRU�D�SDODEUD PLWDG����
�WHOO ��DERXW PLWDG� $SDULFLRQ�3DODEUD �GH�SDODEUD PLWDG��DQWHULRU�D�SDODEUD GHO����
�WHOO ��DERXW GHO� $SDULFLRQ�3DODEUD �GH�SDODEUD GHO��DQWHULRU�D�SDODEUD FDPLQR����
�WHOO ��DERXW FDPLQR� $SDULFLRQ�3DODEUD �GH�SDODEUD FDPLQR��DQWHULRU�D�SDODEUD GH����
�WHOO ��DERXW GH� $SDULFLRQ�3DODEUD �GH�SDODEUD GH��DQWHULRU�D�SDODEUD QXHVWUD����
�WHOO ��DERXW QXHVWUD� $SDULFLRQ�3DODEUD �GH�SDODEUD QXHVWUD�

�DQWHULRU�D�SDODEUD YLGD����
�WHOO ��DERXW YLGD� $SDULFLRQ�3DODEUD �GH�SDODEUD YLGD��DQWHULRU�D�SDODEUD PH����
�WHOO ��DERXW PH� $SDULFLRQ�3DODEUD �GH�SDODEUD PH��DQWHULRU�D�SDODEUD HQFRQWUH����
�WHOO ��DERXW HQFRQWUH� $SDULFLRQ�3DODEUD �GH�SDODEUD HQFRQWUH�

�DQWHULRU�D�SDODEUD HQ����
�WHOO ��DERXW HQ� $SDULFLRQ�3DODEUD �GH�SDODEUD HQ��DQWHULRU�D�SDODEUD XQD����
�WHOO ��DERXW XQD� $SDULFLRQ�3DODEUD �GH�SDODEUD XQD��DQWHULRU�D�SDODEUD VHOYD����
�WHOO ��DERXW VHOYD� $SDULFLRQ�3DODEUD �GH�SDODEUD VHOYD��DQWHULRU�D�SDODEUD RVFXUD����
�WHOO ��DERXW RVFXUD� $SDULFLRQ�3DODEUD �GH�SDODEUD RVFXUD��DQWHULRU�D�SDODEUD SRU����
�WHOO ��DERXW SRU� $SDULFLRQ�3DODEUD �GH�SDODEUD SRU��DQWHULRU�D�SDODEUD KDEHU����
�WHOO ��DERXW KDEHU� $SDULFLRQ�3DODEUD �GH�SDODEUD KDEHU��DQWHULRU�D�SDODEUD PH����
�WHOO ��DERXW PH� $SDULFLRQ�3DODEUD �GH�SDODEUD PH��DQWHULRU�D�SDODEUD DSDUWDGR����
�WHOO ��DERXW DSDUWDGR� $SDULFLRQ�3DODEUD �GH�SDODEUD DSDUWDGR�

�DQWHULRU�D�SDODEUD GHO����
�WHOO ��DERXW GHO� $SDULFLRQ�3DODEUD �GH�SDODEUD GHO��DQWHULRU�D�SDODEUD FDPLQR����
�WHOO ��DERXW FDPLQR� $SDULFLRQ�3DODEUD �GH�SDODEUD FDPLQR��DQWHULRU�D�SDODEUD UHFWR����
�WHOO ��DERXW UHFWR� $SDULFLRQ�3DODEUD �GH�SDODEUD UHFWR���

4. Representación del vocabulario 

�� )LFKHUR *HQHUDGR $XWRPiWLFDPHQWH D SDUWLU GH ODV SDODEUDV GDGDV SRU 3� *HUYDV�
�� LQFOXLPRV VyOR XQ IUDJPHQWR LOXVWUDWLYR GHO WRWDO GHO YRFDEXODULR�
�WHOO ��DERXW DEDQGRQHB 3DODEUDB&RQFHSW
�WH[WR3DODEUD �DEDQGRQHB�� �FDWHJRULD�VLQWDFWLFD 9/;,�6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �HB�� �HPS9RFDO ���WHU9RFDO ����
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�WHOO ��DERXW DGRUPHFLGR 3DODEUDB&RQFHSW
�WH[WR3DODEUD �DGRUPHFLGR�� �FDWHJRULD�VLQWDFWLFD 9/3306� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �LGR�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW DPDUJXUD 3DODEUDB&RQFHSW
�WH[WR3DODEUD �DPDUJXUD�� �FDWHJRULD�VLQWDFWLFD 1&)6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �XUD�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW ELHQ 3DODEUDB&RQFHSW
�WH[WR3DODEUD �ELHQ�� �FDWHJRULD�VLQWDFWLFD 1&06� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �LHQ�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW FXDBQ 3DODEUDB&RQFHSW
�WH[WR3DODEUD �FXDBQ�� �FDWHJRULD�VLQWDFWLFD ,17;06� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �XDBQ�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW GLUHB 3DODEUDB&RQFHSW
�WH[WR3DODEUD �GLUHB�� �FDWHJRULD�VLQWDFWLFD 9/),�6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �HB�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW GRUPLGR 3DODEUDB&RQFHSW
�WH[WR3DODEUD �GRUPLGR�� �FDWHJRULD�VLQWDFWLFD 9/3306� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �LGR�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW HQFRQWUDED 3DODEUDB&RQFHSW
�WH[WR3DODEUD �HQFRQWUDED�� �FDWHJRULD�VLQWDFWLFD 9/,,�6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �DED�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW HQFRQWUHB 3DODEUDB&RQFHSW
�WH[WR3DODEUD �HQFRQWUHB�� �FDWHJRULD�VLQWDFWLFD 9/;,�6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �HB�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW HVSHVD 3DODEUDB&RQFHSW
�WH[WR3DODEUD �HVSHVD�� �FDWHJRULD�VLQWDFWLFD $'-*)6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �HVD�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW H[WUDYLDGR 3DODEUDB&RQFHSW
�WH[WR3DODEUD �H[WUDYLDGR�� �FDWHJRULD�VLQWDFWLFD 9/3306� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �LDGR�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW ILMDPHQWH 3DODEUDB&RQFHSW
�WH[WR3DODEUD �ILMDPHQWH�� �FDWHJRULD�VLQWDFWLFD $'91� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �HQWH�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW JUDGR 3DODEUDB&RQFHSW
�WH[WR3DODEUD �JUDGR�� �FDWHJRULD�VLQWDFWLFD 1&06� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �DGR�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW KDEODU 3DODEUDB&RQFHSW
�WH[WR3DODEUD �KDEODU�� �FDWHJRULD�VLQWDFWLFD 9/,1)� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �DU�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW KDOODED 3DODEUDB&RQFHSW
�WH[WR3DODEUD �KDOODED�� �FDWHJRULD�VLQWDFWLFD 9/,,�6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �DED�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW KDOOHB 3DODEUDB&RQFHSW
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�WH[WR3DODEUD �KDOOHB�� �FDWHJRULD�VLQWDFWLFD 9/;,�6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �HB�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW LQFRQVFLHQWH 3DODEUDB&RQFHSW
�WH[WR3DODEUD �LQFRQVFLHQWH�� �FDWHJRULD�VLQWDFWLFD $'-*06� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �LHQWH�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW PLWDG 3DODEUDB&RQFHSW
�WH[WR3DODEUD �PLWDG�� �FDWHJRULD�VLQWDFWLFD 1&)6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �DG�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW RFXUULHURQ 3DODEUDB&RQFHSW
�WH[WR3DODEUD �RFXUULHURQ�� �FDWHJRULD�VLQWDFWLFD 9/;,�3� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �LHURQ�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW QXHVWUD 3DODEUDB&RQFHSW
�WH[WR3DODEUD �QXHVWUD�� �FDWHJRULD�VLQWDFWLFD $'-*)6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �XHVWUD�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW SDYRU 3DODEUDB&RQFHSW
�WH[WR3DODEUD �SDYRU�� �FDWHJRULD�VLQWDFWLFD 1&06� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �RU�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW SDYXUD 3DODEUDB&RQFHSW
�WH[WR3DODEUD �SDYXUD�� �FDWHJRULD�VLQWDFWLFD 1&)6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �XUD�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW SHQRVR 3DODEUDB&RQFHSW
�WH[WR3DODEUD �SHQRVR�� �FDWHJRULD�VLQWDFWLFD $'-*06� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �RVR�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW SHQVDU 3DODEUDB&RQFHSW
�WH[WR3DODEUD �SHQVDU�� �FDWHJRULD�VLQWDFWLFD 9/,1)� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �DU�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW SRUTXH 3DODEUDB&RQFHSW
�WH[WR3DODEUD �SRUTXH�� �FDWHJRULD�VLQWDFWLFD &68%;� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �RUTXH�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW SXQWR 3DODEUDB&RQFHSW
�WH[WR3DODEUD �SXQWR�� �FDWHJRULD�VLQWDFWLFD 1&06� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �XQWR�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW SHUGLGD 3DODEUDB&RQFHSW
�WH[WR3DODEUD �SHUGLGD�� �FDWHJRULD�VLQWDFWLFD $'-*)6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �LGD�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW UHFXHUGR 3DODEUDB&RQFHSW
�WH[WR3DODEUD �UHFXHUGR���FDWHJRULD�VLQWDFWLFD 1&06� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �XHUGR�� �HPS9RFDO ���WHU9RFDO ����

�WHOO ��DERXW UHQXHYD 3DODEUDB&RQFHSW
�WH[WR3DODEUD �UHQXHYD�� �FDWHJRULD�VLQWDFWLFD 9/3,�6� �QXPHUR�VLODEDV�SDODEUD ��
�DFHQWR ���ULPD�SDODEUD �XHYD�� �HPS9RFDO ���WHU9RFDO ����

��� H[LVWHQ HQ WRWDO ���� SDODEUDV HQ HO YRFDEXODULR TXH QR LQFOXLPRV SRU UD]RQHV GH
HVSDFLR�
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