
 
UNIVERSIDAD COMPLUTENSE DE MADRID 

 
FACULTAD DE CIENCIAS BIOLÓGICAS 

 
Departamento de Genética 

 
 
 

 
 
 
 

ACUMULACIÓN DE MUTACIONES CON EFECTO SOBRE 
VIABILIDAD EN “DROSOPHILA MELANOGASTER” 

 
 
 
  

MEMORIA PARA OPTAR AL GRADO DE DOCTOR 

PRESENTADA POR 

David Chavarrías Lázaro 
 

  
 

Bajo la dirección de los doctores 

Carlos López – Fanjul de Argüelles 
Aurora García – Dorado García 

 
 

 
Madrid, 2001 

 
 
ISBN: 84-669-1683-0 



8811,,99((5566,,''$$'' &&220033//8877((1166(( ''(( 00$$''55,,''))$$&&88//77$$'' ''(( %%,,22//22**ÌÌ$$''((33$$5577$$00((117722 ''(( **((11ee77,,&&$$

$$&&880088//$$&&,,ÐÐ11 ''(( 008877$$&&,,2211((66&&2211 (())((&&7722 6622%%55(( 99,,$$%%,,//,,''$$''((11 ''UURRVVRRSSKKLLOODD PPHHOODDQQRRJJDDVVWWHHUU

77((66,,66 ''22&&772255$$//

''$$99,,'' &&++$$99$$5555ÌÌ$$66 //ÉÉ==$$5522
00$$''55,,'' ��������



8811,,99((5566,,''$$'' &&220033//8877((1166(( ''(( 00$$''55,,''))$$&&88//77$$'' ''(( %%,,22//22**ÌÌ$$''((33$$5577$$00((117722 ''(( **((11ee77,,&&$$
$$&&880088//$$&&,,ÐÐ11 ''(( 008877$$&&,,2211((66&&2211 (())((&&7722 6622%%55(( 99,,$$%%,,//,,''$$'' ((11''UURRVVRRSSKKLLOODD PPHHOODDQQRRJJDDVVWWHHUU

00((002255,,$$4488(( 33$$55$$ 223377$$55 $$// **55$$''22 ''(( ''22&&772255 ((11 %%,,22//22**ÌÌ$$3355((66((1177$$

''$$99,,'' &&++$$99$$5555ÌÌ$$66 //ÉÉ==$$5522
9��%�GH�ORV�'LUHFWRUHV (O�'RFWRUDQGR

&$5/26�/Ð3(=�)$1-8/�'(�$5*h(//(6 $8525$�*$5&Ì$�'25$'2�*$5&Ì$ '$9,'�&+$9$55Ì$6�/É=$52

00DDGGUULLGG ��������



$*5$'(&,0,(1726

/D�SUHVHQWH�PHPRULD�VH�KD�OOHYDGR�D�FDER�HQ�HO�'HSDUWDPHQWR�GH�*HQpWLFD�GH�OD�)DFXOWDG�GH�%LRORJtD�GH� OD�8QLYHUVLGDG�&RPSOXWHQVH�GH�0DGULG�� EDMR� OD�GLUHFFLyQ�GHO�&DWHGUiWLFR�&DUORV�/ySH]�)DQMXO�GH�$UJ�HOOHV�\�OD�'RFWRUD�$XURUD�*DUFtD�'RUDGR�*DUFtD��D�ORV�TXH�GHVHR�H[SUHVDU�PL�DJUDGHFLPLHQWR�SRU�RIUHFHUPH�OD�SRVLELOLGDG�GH�UHDOL]DU�HVWD�WHVLV�GRFWRUDO��SRU�VX�DFWLWXG�VLHPSUH�DWHQWD�KDFLD�Pt�\�OD�GHGLFDFLyQ�DO�GHVDUUROOR�GHO�WUDEDMR��7DPELpQ�TXLHUR�GDU�ODV�JUDFLDV�D�WRGR�XQ�JUXSR�GH�SHUVRQDV�TXH�PH�KDQ�DFRPSDxDGR�GXUDQWH�HVWRV�DxRV�
D�OD�'UD��$OPXGHQD�)HUQiQGH]��TXLHQ�PH�KD�HQVHxDGR�FDVL�WRGR��SRU�KDFHU�DJUDGDEOHV�\�DPHQRV� WRGRV� ORV�PRPHQWRV�TXH�SDVDPRV� HQ� HO� ODERUDWRULR� \�SRU�KDFHUPH� VHQWLU� SURWHJLGR� HQ�PLV�FRPLHQ]RV�
DO� SURIHVRU� -XDQ� /XLV�0RQHGHUR� \� DO� 'U�� -HV~V� )HUQiQGH]�� GH� ORV� TXH� UHFLEt� WRGD� VX�FRODERUDFLyQ�\�DSR\R�
D� -DYLHU� *DUFtD� 9LOODIUDQFD�� HQ� ODV� SURVSHULGDGHV� DFXGLVWH� DO� VHU� OODPDGR� \� HQ� ODV�DGYHUVLGDGHV�VLQ�VHUOR��JUDFLDV�DPLJR��SRU�FLHUWR��WRGDYtD�FRQItR�HQ�WL�\�Vp�TXH�VDOGUiV�
D� -RVp� %DUULRV� 'tD]�� DOJXLHQ� TXH� VLHPSUH� HVWXYR� DKt� GLVSXHVWR� D� GDU� \� HVFXFKDU�� SRU�VDFDUPH�GH�YDULRV�HQWXHUWRV�\��VLQ�GXGD��SRU�PHWHUPH�HQ�OD�FDEH]D�TXH�OR�´QHJURµ�QR�HVWRUED�
D�9LFWRULD�ÉYLOD�5HJLGRU��SRU�VX�D\XGD�PRUDO�\�PDWHULDO��SRU�VHU�FRPR�HV�\��VREUH�WRGR��SRU�HO�FDULxR�TXH�OH�KD�SHUPLWLGR�VRSRUWDUPH�WDQWR�GHQWUR�FRPR�IXHUD�GHO�ODERUDWRULR�
3RU�~OWLPR��JUDFLDV�D�0DULVD�\�$JXVWtQ��D�OD�1RH��DO�DEXHOR�\��FRPR�QR��D�OD�1DWL��PL�IDPLOLD��SRUTXH�WDQWR�HQ�OD�UHDOL]DFLyQ�GH�HVWH�WUDEDMR�FRPR�HQ�WRGR�OR�GHPiV�VX�DSR\R�KD�VLGR��\�Vp�TXH�VLHPSUH�VHUi��FRQVWDQWH�
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/D� GHWHUPLQDFLyQ� GH� ODV� SURSLHGDGHV� GH� ODV� PXWDFLRQHV� SHUMXGLFLDOHV� QR�VHYHUDV� �016�� HV� GH� IXQGDPHQWDO� LPSRUWDQFLD� SDUD� SRGHU� H[SOLFDU� XQ� DPSOLR�DEDQLFR� GH� IHQyPHQRV�� SHUWHQHFLHQWHV� WDQWR� D� OD� JHQpWLFD� HYROXWLYD� \� FXDQWLWDWLYD�FRPR�D�OD ELRORJtD�GH�OD�FRQVHUYDFLyQ��WDOHV�FRPR�OD�HYROXFLyQ�GHO�VH[R��OD�UHVSXHVWD�D�ODUJR�SOD]R�D�OD�VHOHFFLyQ�DUWLILFLDO��R�HO�ODVWUH�PXWDFLRQDO�
(Q�SREODFLRQHV�FRQ�FHQVRV�UHODWLYDPHQWH�SHTXHxRV��ODV�016�QR�VyOR�SXHGHQ�DOFDQ]DU� FRQVLGHUDEOHV� IUHFXHQFLDV�� VLQR� TXH� OD� SUREDELOLGDG� GH� TXH� VH� ILMHQ� HV�WDPELpQ� EDVWDQWH� HOHYDGD�� /D� DFXPXODFLyQ� GH� WDOHV� PXWDFLRQHV� SXHGH� SRQHU� HQ�SHOLJUR� OD� VXSHUYLYHQFLD� GH� OD� SREODFLyQ�� OOHYiQGROD� D� OD� H[WLQFLyQ� FXDQGR� OD� FDUJD�PXWDFLRQDO�VXSHUH�XQ�GHWHUPLQDGR�QLYHO��/\QFK�\�FRO�������������D�E��/DQGH���������(V� WDPELpQ� VDELGR� TXH� OD� SUHVLyQ� GH� PXWDFLyQ� GHOHWpUHD� SXHGH� SURPRYHU� OD�HYROXFLyQ� GH� OD� UHSURGXFFLyQ� VH[XDO� \� OD� UHFRPELQDFLyQ� �3DPLOR� \� FRO��� ������.RQGUDVKRY��������&KDUOHVZRUWK�\�FRO���������������
(O� ULHVJR� GH� H[WLQFLyQ� YtD� DFXPXODFLyQ� GH� PXWDFLRQHV� GHOHWpUHDV� QR� VyOR�GHSHQGH� GH� OD� WDVD� PXWDFLRQDO� VLQR� WDPELpQ� GH� OD� GLVWULEXFLyQ� GH� HIHFWRV�PXWDFLRQDOHV�� 6RQ�GH� HVSHFLDO� LQWHUpV� ODV�PXWDFLRQHV� FRQ� FRHILFLHQWHV�GH� VHOHFFLyQ�GHO�RUGHQ�GH����1��GRQGH�1 HV�HO�FHQVR�HIHFWLYR�SREODFLRQDO��SXHVWR�TXH�VX�VLQR�HYROXWLYR�HVWi�HQ�JUDQ�PHGLGD�GHWHUPLQDGR�SRU�OD�GHULYD�JHQpWLFD��PRVWUDQGR��D� OR�ODUJR� GH� HVWH� SURFHVR�� VXV� HIHFWRV� VREUH� OD� HILFDFLD� ELROyJLFD� R� FXDOTXLHUD� GH� VXV�FRPSRQHQWHV��/\QFK�\�*DEULHO��������*DEULHO�\�FRO���������/DQGH��������
(O�WUDWDPLHQWR�FXDOLWDWLYR�GHO�SUREOHPD�SUHFLVD�GH�HVWLPDV�GH�OD�WDVD�JDPpWLFD�GH� PXWDFLyQ� O \� GH� ORV� HIHFWRV� GHOHWpUHRV� HVSHUDGRV� GH� pVWDV� HQ� KRPRFLJRVLV� \�KHWHURFLJRVLV�(�V���(O�PpWRGR�PiV�GLUHFWR�SDUD�REWHQHU�WDOHV�HVWLPDV�HV�HO�DQiOLVLV�GH�OtQHDV�GH�DFXPXODFLyQ�GH�PXWDFLyQ��OtQHDV�$0���7DPELpQ�VH�KDQ�LQIHULGR�HVWLPDV�D�SDUWLU� GH� ODV� SURSLHGDGHV� JHQpWLFDV� GH� OD� HILFDFLD� HQ� SREODFLRQHV� QDWXUDOHV�� 6LQ�
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HPEDUJR� pVWDV� VyOR� VRQ� ILDEOHV� VL� OD� SREODFLyQ� HQ� FXHVWLyQ� HVWi� HQ� HTXLOLEULR�PXWDFLyQ�VHOHFFLyQ�� OR� FXDO� HV� LQYHULILFDEOH�� 3RU� HVWH� PRWLYR� QRVRWURV� QRV�OLPLWDUHPRV�D�FRQVLGHUDU�ODV�SULPHUDV��ODV�EDVDGDV�HQ�H[SHULPHQWRV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV��TXH�QR�VH�IXQGDPHQWDQ�HQ�VXSRVLFLRQHV�WDQ�UHVWULFWLYDV�
/D�PD\RU�SDUWH�GH�ORV GDWRV�TXH�EXVFDQ�DFODUDU�ODV�FDUDFWHUtVWLFDV�GHO�SURFHVR�GH� PXWDFLyQ� GHOHWpUHD�� SURFHGHQ� GH� H[SHULPHQWRV� HQ� ORV� TXH� VH� SHUPLWLy� OD�DFXPXODFLyQ� GH� PXWDFLRQHV� HQ� OtQHDV� GHO� GtSWHUR� 'URVRSKLOD� PHODQRJDVWHU�� (VWRV�WUDEDMRV�SHUPLWHQ�HVWLPDU�OD�WDVD�GH�GHWHULRUR�SRU�JHQHUDFLyQ�GH�XQ�FRPSRQHQWH�GH�OD� HILFDFLD� ELROyJLFD� �QRUPDOPHQWH� YLDELOLGDG�� GHELGD� D� PXWDFLyQ� HQ� DXVHQFLD� GH�VHOHFFLyQ�  '0 �� V(O ��\�HO�LQFUHPHQWR�GH�VX�YDULDQ]D�HQWUH�OtQHDV�  '9 � ��V(O ��$� SDUWLU� GH� HVWRV� YDORUHV� SXHGHQ� FDOFXODUVH� ORV� OtPLWHV� LQIHULRU� \� VXSHULRU� GH�90 ''t �O \� d�� V( 09 '' �� UHVSHFWLYDPHQWH� �HVWLPDV� %DWHPDQ�� ������� /D�PDJQLWXG�GH�ODV�HVWLPDV�REWHQLGDV�HQ�GLIHUHQWHV�H[SHULPHQWRV�HV�DFWXDOPHQWH�REMHWR�GH� FRQWURYHUVLD� �YpDQVH� ODV� UHYLVLRQHV� GH�*DUFtD�'RUDGR� \� FRO��� ������.HLJKWOH\� \�(\UH�:DONHU��������\�/\QFK�\�FRO���������
/RV�HVWXGLRV�FOiVLFRV�OOHYDGRV�D�FDER�HQ�'URVRSKLOD SRU�0XNDL�\�FRODERUDGRUHV��0XNDL�� ������ ����D�� ������0XNDL� \�<DPD]DNL�� ������0XNDL� \� FRO��� ������ ������ \�2KQLVKL� �����E��� VXJLULHURQ� XQD� WDVD� HOHYDGD� GH� PXWDFLyQ� GHOHWpUHD� SDUD� HO�FURPRVRPD�,,�FRQ�HIHFWRV�LQGLYLGXDOHV�UHODWLYDPHQWH�SHTXHxRV�TXH��H[WUDSRODGRV�D�WRGR�HO�JHQRPD��VH�FRQFUHWDQ�HQ� ���|O \� � � ����|V( ��(V�GHFLU��DSDUHFH�GHO�RUGHQ�GH� XQD� QXHYD� PXWDFLyQ� FRQ� HIHFWR� SHUMXGLFLDO� VREUH� YLDELOLGDG� SRU� LQGLYLGXR� \�JHQHUDFLyQ�� FDXVDQGR� FDGD� XQD� GH� HOODV� XQD� UHGXFFLyQ� GH� OD� YLDELOLGDG� GH�DSUR[LPDGDPHQWH�XQ����
3RU� RWUR� ODGR�� HQ� XQ� WUDEDMR� PiV� UHFLHQWH� GH� )HUQiQGH]� \� /ySH]�)DQMXO��������� VH� REWXYLHURQ� WDQWR� XQD� WDVD� GH� PXWDFLyQ� PX\� LQIHULRU� D� OD� DQWHULRU�� ����|O �� FRPR� XQRV� PD\RUHV� HIHFWRV� HQ� KRPRFLJRVLV� � � � ����|V( ��� (VWDV�GLVFUHSDQFLDV�SXHGHQ�VHU�SULQFLSDOPHQWH�DWULEXLGDV�D�ODV�GLIHUHQWHV�HVWLPDV�REWHQLGDV�GH� 0' HQ� FDGD� FDVR� �UDQJR�� ��������� SXHVWR� TXH� ODV� HVWLPDV� GH� 9' FRPSXWDGDV�
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HQ� GLIHUHQWHV� H[SHULPHQWRV�� FXDQGR� VH� H[FOX\HQ� ODV�PXWDFLRQHV� GH� HIHFWR� VHYHUR���VRQ�VHPHMDQWHV��UDQJR�������������[�������$VLPLVPR��)U\�\�FRO����������XWLOL]DQGR�XQ�GLVHxR� VLPLODU� DO� VHJXLGR�SRU�0XNDL� \�2KQLVKL�� REWXYLHURQ� XQDV� HVWLPDV�%DWHPDQ�VLPLODUHV�D� ODV�GH�)HUQiQGH]�\�/ySH]�)DQMXO� � ���� O �� � � ���� V( ���6LQ�HPEDUJR��OD�HVWLPD�GH� 0' QR�IXH�PXFKR�PHQRU�TXH�OD�GH�0XNDL��DXQTXH�OD�GH� 9' UHVXOWy�PD\RU�
/RV�GLIHUHQWHV�GLVHxRV�H[SHULPHQWDOHV�HPSOHDGRV�SRGUtDQ�H[SOLFDU�SDUWH�GH�OD�GLVFUHSDQFLD�PHQFLRQDGD��(Q�HO�SURWRFROR� OOHYDGR�D�FDER�SRU�0XNDL� \�2KQLVKL� VH�SHUPLWLy� OD� DFXPXODFLyQ� GH�PXWDFLRQHV� HQ� UpSOLFDV� GH� XQ� FURPRVRPD� ,,�� OLEUH� GH�OHWDOHV�� H[WUDtGR� GH� XQD� SREODFLyQ� VLOYHVWUH�� (VWDV� UpSOLFDV� VH� WUDQVPLWtDQ� SRU� YtD�SDWHUQD� \�� SRU� WDQWR�� VLQ� UHFRPELQDFLyQ�� HQ� KHWHURFLJRVLV� FRQ� XQ� FURPRVRPD�PDUFDGR��FRQ�OR�TXH�VH�FRQVHJXtD�SURWHJHU�D�ODV�PXWDFLRQHV�UHFHVLYDV�GH�OD�DFFLyQ�GH�OD�VHOHFFLyQ�QDWXUDO��/D�YLDELOLGDG�GH�ORV�FURPRVRPDV�,,�GH�IHQRWLSR�VLOYHVWUH��������UHODWLYD� D� FURPRVRPDV�&XUO\�� VH� HVWLPy� D� SDUWLU GH� OD� UHODFLyQ� HQWUH� HO� Q~PHUR� GH�LQGLYLGXRV�����\�&\���HQ�OD�GHVFHQGHQFLD�GH�FUX]DPLHQWRV�HQWUH�LQGLYLGXRV�&\����3RU� VX� SDUWH�� )HUQiQGH]� \� /ySH]�)DQMXO� KLFLHURQ� XVR� GH� XQ� FRQMXQWR� GH� OtQHDV�FRQVDQJXtQHDV� GHULYDGDV� GH� XQD� PLVPD� FHSD� LVRJpQLFD�� PDQWHQLGDV� PHGLDQWH� XQ�DSDUHDPLHQWR� KHUPDQR� SRU� KHUPDQD� SRU� OtQHD� \� JHQHUDFLyQ�� SRU� OR� TXH� ODV�PXWDFLRQHV�GH�HIHFWR�GHOHWpUHR�GpELO�TXH�VXUMDQ�HQ�WRGR�HO�JHQRPD�VH�YDQ�ILMDQGR�HQ�ODV�OtQHDV�GH�PDQHUD�DSUR[LPDGDPHQWH�DOHDWRULD��(Q�HVWH�FDVR��OD�YLDELOLGDG�VH�HYDOXy�LQGLYLGXDOPHQWH�FRPR�OD�SURSRUFLyQ�GH�DGXOWRV�HPHUJLGRV�D�SDUWLU�GH� OD�SXHVWD�GH�XQ�GtD�GH�XQD�KHPEUD�
(Q�OR�TXH�UHVSHFWD�DO�DQiOLVLV�GH�SREODFLRQHV�QDWXUDOHV��6KDEDOLQD�\�FRO���������VLJXLHURQ�XQ�GLVHxR�H[SHULPHQWDO�GHQRPLQDGR�PLGGOH�FODVV�QHLJKERUKRRG��(Q�HVWH�FDVR��VH� PDQWLHQHQ� PHGLDQWH� DSDUHDPLHQWRV� DOHDWRULRV� SREODFLRQHV� UHFLHQWHPHQWH�FDSWXUDGDV� \�� SDUD� PLQLPL]DU� OD� VHOHFFLyQ� FRQWUD� ODV� PXWDFLRQHV� GHOHWpUHDV�� FDGD�SDUHMD�FRQWULEX\H�GRV�KLMRV��XQ�PDFKR�\�XQD�KHPEUD��D�ORV�SDUHQWDOHV�GH�OD�VLJXLHQWH�JHQHUDFLyQ��(Q�SREODFLRQHV�GH�����LQGLYLGXRV��WUDV����JHQHUDFLRQHV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV��HO�GHVFHQVR�GH�OD�YLDELOLGDG�PHGLD� 0' REVHUYDGR�SRU�6KDEDOLQD�IXH�XQ����SRU�JHQHUDFLyQ��UHVXOWDGR�DFRUGH�FRQ� OR�REWHQLGR�SRU�0XNDL��1R�REVWDQWH��
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GHVSXpV�GH�PDQWHQHU�HQ�HO�ODERUDWRULR�GXUDQWH����\����JHQHUDFLRQHV�XQD�SREODFLyQ�UHFLpQ� FDSWXUDGD�� *LOOLJDQ� \� FRO�� ������� QR� GHWHFWDURQ� XQD� PD\RU� UHGXFFLyQ� HQ�HILFDFLD��D�PHGLGD�TXH�VH�UHGXFtD�HO�WDPDxR�SREODFLRQDO��1� �������������������\������OR�TXH�VXJLHUH�TXH�GLFKR�GHFOLYH�QR�VH�GHEtD�D�PXWDFLRQHV�GHOHWpUHDV�QXHYDV�FRQWUD�ODV�TXH�OD�VHOHFFLyQ�QR�DFWXDUtD�HQ�SREODFLRQHV�SHTXHxDV�
8Q�SUREOHPD�UHFXUUHQWH�HQ�ORV�H[SHULPHQWRV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�DQWHULRUPHQWH� GHWDOODGRV�� HV� OD� DXVHQFLD� GH� XQ� FRQWURO� TXH� SHUPLWD� REWHQHU� XQD�HVWLPD�GH� 0' OLEUH�GH�VHVJRV��(VWR�SRGUtD�LPSOLFDU�TXH�XQD�IUDFFLyQ�GHO�GHVFHQVR�HQ�YLDELOLGDG�REVHUYDGR�SRU�0XNDL�\�2KQLVKL�QR�IXHUD�PXWDFLRQDO��OR�FXDO�UHVXOWDUtD�HQ�VREUHHVWLPDV�GH� 0' �.HLJKWOH\��������*DUFtD�'RUDGR��������.HLJKWOH\�\�(\UH�:DONHU���������(VWH�LQFRQYHQLHQWH�IXH�VROYHQWDGR�SRU�)U\�\�FRO����������DO�XWLOL]DU�XQ�FRQWURO� FX\D� YLDELOLGDG� VH� PDQWXYR� FRQVWDQWH� D� OR� ODUJR� GHO� H[SHULPHQWR�� 3RU� VX�SDUWH�� )HUQiQGH]� \� /ySH]�)DQMXO� PDQWXYLHURQ� XQD� SREODFLyQ� FRQWURO� GH� FHQVR�JUDQGH��SHUR�OD�HYDOXDFLyQ�GH�pVWD�VyOR�IXH�VLQFUyQLFD�FRQ�XQD�PXHVWUD�SHTXHxD�\�QR�DOHDWRULD�GH�OtQHDV�0$�
(Q� VHJXQGR� OXJDU�� GHEH� WHQHUVH� HQ� FXHQWD� TXH� )HUQiQGH]� \� /ySH]�)DQMXO�HYDOXDURQ� YLDELOLGDG� HQ� FXOWLYRV� GH� EDMD� GHQVLGDG�� PLHQWUDV� TXH� ORV� UHVWDQWHV�H[SHULPHQWRV� OR� KLFLHURQ� HQ� FRQGLFLRQHV�PiV� FRPSHWLWLYDV�� (VWD� GLIHUHQFLD� SXHGH�FRQGXFLU� D� LQIUDYDORUDFLRQHV� GH� OD� WDVD� GH� PXWDFLyQ�� VL� H[LVWHQ� PXWDFLRQHV�FXDVLQHXWUDV� HQ�DPELHQWHV� IDYRUDEOHV�TXH� VyOR�PDQLILHVWDQ� VX�HIHFWR�SHUMXGLFLDO� HQ�PHGLRV� H[WUHPRV� �.RQGUDVKRY� \�+RXOH�� �������1R�REVWDQWH��)HUQiQGH]� \�/ySH]�)DQMXO� ������� QR� HQFRQWUDURQ� DXPHQWRV� GH� OD� KHUHGDELOLGDG� PXWDFLRQDO� FRQ� XQ�HPSHRUDPLHQWR�FUHFLHQWH�GHO�PHGLR�GH�FXOWLYR��SRU�HO� FRQWUDULR�� OR�TXH� VH�GHWHFWy�IXH�XQ�DOWR�JUDGR�GH�HVSHFLILFLGDG�GH�ODV�PXWDFLRQHV�LPSOLFDGDV�
+RXOH� \� FRO�� ������� DSRUWDURQ� HVWLPDV� GH� SDUiPHWURV� PXWDFLRQDOHV� SDUD�HILFDFLD� WRWDO� SHUR�� SRVWHULRUPHQWH�� VH� FRPXQLFy� TXH� ODV� OtQHDV� FRQWURO� XWLOL]DGDV�KDEtDQ� VXIULGR� FRQWDPLQDFLRQHV �+RXOH� \� FRO��� ����D��� 5HVXOWDGRV� GH� 0XNDL� \�<DPD]DNL� ��������<RVKLPDUX�\�0XNDL� ��������+RXOH�\� FRO�� �����E�� \�)HUQiQGH]�\�/ySH]�)DQMXO� ������� VXJLHUHQ� OD� SRVLELOLGDG� GH� TXH� OD� PD\RUtD� GH� ODV� PXWDFLRQHV�
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GHOHWpUHDV� SUHVHQWHQ� HIHFWRV� SOH\RWUySLFRV� VREUH� RWURV� FRPSRQHQWHV� GH� HILFDFLD��&RQ�UHVSHFWR�D�FRPSRQHQWHV�WDOHV�FRPR�WDVD�GH�GHVDUUROOR��IHFXQGLGDG��ORQJHYLGDG�\� p[LWR� HQ� HO� DSDUHDPLHQWR�� HQ� QLQJ~Q� FDVR� OD� FRUUHODFLyQ� JHQpWLFD� FDXVDGD� SRU�PXWDFLyQ� UHVXOWy� VHU� VLJQLILFDWLYDPHQWH� GLIHUHQWH� GH� XQR�� OR� FXDO� LPSOLFD� TXH� ORV�HIHFWRV�GH�OD�PXWDFLyQ�GHOHWpUHD�VREUH�HILFDFLD�HQ�'URVRSKLOD QR�GHEHQ�VHU�PHQRUHV�TXH�ORV�FRUUHVSRQGLHQWHV�D�YLDELOLGDG�
([SHULPHQWRV� GH� DFXPXODFLyQ� GH� PXWDFLRQHV� OOHYDGRV� D� FDER� XWLOL]DQGR�RWURV�RUJDQLVPRV�� WDPELpQ�KDQ� DSRUWDGR�GDWRV� VREUH� OD�PDJQLWXG� GHO� HIHFWR�GH� OD�DFXPXODFLyQ�GH�PXWDFLRQHV� GHOHWpUHDV� VREUH� HILFDFLD� WRWDO��.LERWD� \� /\QFK� �������HYDOXDURQ�HO�FRPSRUWDPLHQWR�GH����OtQHDV�$0�GH�OD�EDFWHULD�(VFKHULFKLD�FROL� UHODWLYR�D�XQ� OtQHD� FRQWURO� LQLFLDO� TXH� VH� PDQWXYR� D� ���� �&�� SDUD� HYLWDU� VX� HYROXFLyQ� HQWUH�PHGLGD�\�PHGLGD��REVHUYiQGRVH�XQ�SHTXHxR�GHVFHQVR�GH�OD�HILFDFLD�PHGLD��PHGLGD�FRPR� OD� WDVD� GH� H[SDQVLyQ� FORQDO�� \� XQ� LQFUHPHQWR� JUDGXDO� GH� OD� YDULDQ]D� HQWUH�OtQHDV��/D�HVWLPD�GH�(�V��UHVXOWy�VHU��������HQ�HVWH�FDVR�VH�WUDWD�GHO�HIHFWR�KDSORLGH�GH�OD�PXWDFLyQ���QR�PX\�GLIHUHQWH�GH�OR�REVHUYDGR�SDUD�YLDELOLGDG�HQ�'URVRSKLOD HQ�ORV� H[SHULPHQWRV� GH� 0XNDL�� /D� WDVD� JHQyPLFD� GH� PXWDFLyQ� GHOHWpUHD� REWHQLGD�����[������ HV� DSUR[LPDGDPHQWH� XQ� ���� GH� RWUDV� HVWLPDV� GH� OD� WDVD� GH� PXWDFLyQ�JHQyPLFD� WRWDO� HQ� pVWD� \� RWUDV� HVSHFLHV� UHODFLRQDGDV� �'UDNH�� ������ $QGHUVRQ� \�+XJKHV�� ������� &RQVLGHUDQGR� TXH� OD� WDVD� JHQyPLFD� GH� PXWDFLyQ� PROHFXODU� SRU�UHSOLFDFLyQ� HQ� OD� OtQHD� JHUPLQDO� PDQWLHQH� FLHUWD� FRQVWDQFLD� \� TXH� HQ� 'URVRSKLOD�PHODQRJDVWHU RFXUUHQ� ��� UHSOLFDFLRQHV� SRU� JHQHUDFLyQ� HQ� OD� OtQHD� JHUPLQDO� �'UDNH� \�FRO��� ������� HVWD� WDVD� GH� PXWDFLyQ� HV� FRPSDWLEOH� FRQ� OD� HVWLPD� REWHQLGD� SDUD�'URVRSKLOD� PHODQRJDVWHU HQ� HO� H[SHULPHQWR� GH� )HUQiQGH]� \� /ySH]�)DQMXO�� 3RU� RWUD�SDUWH�� VL� OD� WDVD� GH� PXWDFLyQ� IXHVH� SURSRUFLRQDO� DO� WDPDxR� GHO� JHQRPD�� TXH� HV�DSUR[LPDGDPHQWH� ��� YHFHV� PD\RU� HQ�'URVRSKLOD�PHODQRJDVWHU TXH� HQ� OD� EDFWHULD�� OD�HVWLPD� GH� OD� WDVD� GH�PXWDFLyQ� GHOHWpUHD� GH�(VFKHULFKLD�FROL VHUtD� FRPSDWLEOH� FRQ� ODV�HVWLPDV�REWHQLGDV�SRU�0XNDL�SDUD�'URVRSKLOD�PHODQRJDVWHU�
'H�OD�3HxD�\�FRO���������HVFRJLHURQ�HO�EDFWHULyIDJR�06���XQ�YLUXV�51$��SDUD�HVWXGLDU� HO� HIHFWR� TXH� SURYRFD� OD� DFXPXODFLyQ� GH� PXWDFLRQHV� GHOHWpUHDV� DXQTXH��GHELGR� DO� EDMR� Q~PHUR� GH� UpSOLFDV� LQFOXLGDV�� VyOR� SXGLHURQ� RIUHFHU� XQD� HVWLPD�
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FRQYLQFHQWH�SDUD� � �V(O ��&RPSDUDU�GLUHFWDPHQWH�HO�GHFOLYH�HQ�HILFDFLD�HQFRQWUDGR��XQ� ���� SRU� GtD�� HV� FXDQGR� PHQRV� DUULHVJDGR� GHELGR�� SULPHUR�� D� ODV� HQRUPHV�GLIHUHQFLDV�HQWUH�HO�IDJR�\�RUJDQLVPRV�FX\D�GRWDFLyQ�JHQpWLFD�VH�FRPSRQH�GH�'1$�HQ� WpUPLQRV� GH� WDVD� GH� PXWDFLyQ� \�� VHJXQGR�� SRUTXH� HO� GHWHULRUR� REVHUYDGR� VH�FRPSXWy�SRU�GtD� \�QR�SRU�JHQHUDFLyQ��([LVWHQ�GRV�PRGHORV�GH� UHSOLFDFLyQ�YLUDO� D�SDUWLU�GH�ORV�FXDOHV�SRGUtDPRV�H[WUDSRODU�HO�Q~PHUR�GH�JHQHUDFLRQHV�DFRQWHFLGDV�HQ�XQ�GtD��GH�XQR�VH�GHVSUHQGH�XQ�YDORU�GH������JHQHUDFLRQHV�SRU�GtD�� OR�TXH�VXSRQH�XQD�HVWLPD�GH��������VLQ�HPEDUJR�HO�RWUR��PiV� UHDOLVWD��EDVDGR�HQ�XQ�FUHFLPLHQWR�PL[WR� H[SRQHQFLDO�OLQHDO�� DUURMD� VyOR� �� JHQHUDFLRQHV� \�� SRU� WDQWR�� XQ� GHFOLYH� HQ�HILFDFLD�GH�XQ����SRU�JHQHUDFLyQ��$�SHVDU�GH�HVWR�HO� ULHVJR�TXH�VXSRQH�H[WUDSRODU�HVWDV�FRQFOXVLRQHV�D�RUJDQLVPRV�VXSHULRUHV�HV�HOHYDGR�
6FKXOW]� \� FRO�� �������PDQWXYLHURQ������ OtQHDV�� WRGDV�GHULYDGDV�GH�XQD�FHSD�DOWDPHQWH�FRQVDQJXtQHD�GH�OD�SODQWD�$UDELGRSVLV�WKDOLDQD��D�SDUWLU�GH�XQD�VROD�VHPLOOD�SRU�OtQHD�GXUDQWH����JHQHUDFLRQHV��&RPSDUDGD�FRQ�XQD�SREODFLyQ�FRQWURO��REWHQLGD�D� SDUWLU� GH� VHPLOODV� GH� OD� FHSD� LQLFLDO�� OD� HILFDFLD� WRWDO� PRVWUy� XQ� GHFOLYH� GH�DSUR[LPDGDPHQWH� XQ� ����� SRU� JHQHUDFLyQ�� /D� DSOLFDFLyQ� GH� ODV� HVWLPDV� %DWHPDQ�DUURMy� XQRV� YDORUHV� GH� ����tO \� � � ����dV( �� 'HEH� QRWDUVH� TXH�� DXQTXH� HO�WDPDxR�GHO�JHQRPD�GH�$UDELGRSVLV HV�WUHV�YHFHV�PiV�SHTXHxR�TXH�HO�GH�'URVRSKLOD��OD�WDVD�PXWDFLRQDO�SRU�VXVWLWXFLyQ�HQ�SODQWDV�HV�GHO�RUGHQ�GH�����YHFHV�PD\RU�TXH�HQ�HO�GtSWHUR��:ROIH�\�FRO���������6KDUS�\�/L��������
6LQ�HPEDUJR��HQ�RWUR�HVWXGLR�UHDOL]DGR�FRQ�OD�PLVPD�SODQWD�SRU�6KDZ�\�FRO����������WUDV����JHQHUDFLRQHV�\�FRQ�XQD�PXHVWUD�DOHDWRULD�GH����OtQHDV��VH�REVHUYDURQ�GHFOLYHV� PHQRUHV� \� QR� VLJQLILFDWLYDPHQWH� GLVWLQWRV� GH� FHUR� SDUD� OD� PHGLD� GH� ORV�FDUDFWHUHV� HVWXGLDGRV�� HQWRUQR� DO� ������ $XQTXH�� SRU� RWUR� ODGR�� HV� SRVLEOH� TXH� HO�Q~PHUR�GH�JHQHUDFLRQHV�GH�FRQVDQJXLQLGDG�OOHYDGDV�D�FDER�HQ�DPERV�H[SHULPHQWRV�����\�����UHVSHFWLYDPHQWH��QR�VHD�OR�VXILFLHQWHPHQWH�HOHYDGR�FRPR�SDUD�SRGHU�LQIHULU�HVWLPDV�ILGHGLJQDV�DFHUFD�GHO�SURFHVR�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�
&RQ� HO� QHPDWRGR� &DHQRUKDEGLWLV� HOHJDQV�� H[LVWHQ� GRV� H[SHULPHQWRV� GH�DFXPXODFLyQ�GH�PXWDFLRQHV��XQR�UHDOL]DGR�SRU�&DEDOOHUR�\�.HLJKWOH\��������\�RWUR�
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SRU� 9DVVLOLHYD� \� /\QFK� ������� ��� JHQHUDFLRQHV��� $PERV� H[SHULPHQWRV� KDQ� VLGR�UHDQDOL]DGRV�SRU�.HLJKWOH\�\�%DWDLOORQ���������3DUD�VLPSOLILFDU�QRV�FHQWUDUHPRV�HQ�HO�FDUiFWHU� JOREDO� HILFDFLD�� GHILQLGR� FRPR� WDVD� LQWUtQVHFD� GH� FUHFLPLHQWR� GH� ODV� OtQHDV�$0��SDUD� HO� FXDO� ODV� HVWLPDV�%DWHPDQ� �%0��GLHURQ� �����tO \� � � ����dV( HQ� HO�SULPHU� H[SHULPHQWR�� \� �����tO \� � � ����dV( HQ� HO� VHJXQGR�� /DV� HVWLPDV� GH�Pi[LPD� YHURVLPLOLWXG �09�� IXHURQ� ������ O \� � � ���� V( HQ� HO� SULPHU�H[SHULPHQWR� \� ������ O \� � � ����� V( HQ� HO� VHJXQGR�� (V� GHFLU�� ORV� GRV�H[SHULPHQWRV�FRLQFLGHQ�HQ�VXJHULU�WDVDV�SHTXHxDV�GH�PXWDFLyQ�GHOHWpUHD�FRQ�HIHFWRV�UHODWLYDPHQWH� JUDQGHV�� 8QD� IDVH� SRVWHULRU� GHO� VHJXQGR� H[SHULPHQWR� �9DVVLOLHYD� \�FRO��� ������ DQDOL]D� ORV� HIHFWRV� GH� OD� DFXPXODFLyQ� GH� PXWDFLRQHV� GXUDQWH� ����JHQHUDFLRQHV�PiV��XQ�WRWDO�GH�����JHQHUDFLRQHV��\�FRQILUPD�ORV�UHVXOWDGRV�SUHYLRV��FRQ�HVWLPDV�%0�GH� ������tO \� � � �����dV( ��6HJ~Q�OR�DQWHULRU��\�DO�FRQWUDULR�GH�OR� FRQFOXLGR� HQ� ORV� H[SHULPHQWRV� FOiVLFRV� UHDOL]DGRV� FRQ�'URVRSKLOD�PHODQRJDVWHU�� HQ�ORV� TXH� OD� HURVLyQ� GH� DOJ~Q� FRPSRQHQWH� SULQFLSDO� GH� OD� HILFDFLD�� SULQFLSDOPHQWH�YLDELOLGDG�� VH� DWULEXtD� D� XQ� HOHYDGR� Q~PHUR� GH�PXWDFLRQHV� GH� HIHFWR� SHTXHxR�� HQ�&DHQRUKDEGLWLV�HOHJDQV OD�GLVPLQXFLyQ�HQ�PHGLD�SDUD� ORV� FDUDFWHUHV� HVWXGLDGRV�QR� IXH�JUDQGH� \� SDUHFH� GHEHUVH� SULQFLSDOPHQWH� D� OD� SUHVHQFLD� GH�PXWDFLRQHV� FRQ� HIHFWRV�UHODWLYDPHQWH�DOWRV�
(O�HIHFWR�GH�OD�DFXPXODFLyQ�GH�PXWDFLRQHV�VREUH�GLIHUHQWHV�FRPSRQHQWHV�GH�HILFDFLD�KD�VLGR�WDPELpQ�HVWXGLDGR�HQ�HO�FUXVWiFHR�'DSKQLD�SXOH[ �/\QFK�\�FRO����������/RV�YDORUHV�GH� 0' RVFLODURQ�HQWUH���������YLDELOLGDG��\�������WHUFHUD�SXHVWD���SRU�OR� TXH� OD� WDVD� PXWDFLRQDO� RVFLOy� HQWUH� ���tO �� SDUD� PXWDFLRQHV� TXH� UHGXFHQ� OD�YLDELOLGDG�� \� ����tO SDUD� ODV� TXH� DXPHQWDQ� OD� SXHVWD�� (O� FRQWURO� FRQJHODGR� IXH�HYDOXDGR�VyOR�HQ�ODV�JHQHUDFLRQHV���\�����VLHQGR�SRVWHULRUPHQWH�GHVFDUWDGR�GHELGR�D�VX�EDMR�UHQGLPLHQWR��/RV�DXWRUHV�DVXPHQ�TXH�OD�DSDUHQWH�HVWDELOLGDG�GHO�FRQWURO�HQ�HVWH�SHULRGR��JHQHUDFLRQHV�������JDUDQWL]D� OD�HVWDELOLGDG�IXWXUD��KDVWD� OD�JHQHUDFLyQ������ SHUR� HVWD� VXSRVLFLyQ�QR� HVWi� IXQGDGD�� OR� TXH� UHVWD� ILDELOLGDG� D� ODV� HVWLPDV� GH�0' GH�HVWH�HVWXGLR�
,QWHUHVDQWH� HV� WDPELpQ� FRQRFHU�PiV� DFHUFD� GHO� SURFHVR� GH� DFXPXODFLyQ�GH�PXWDFLRQHV�SHUMXGLFLDOHV�HQ�HO�JHQRPD�KXPDQR��Pi[LPH�VL�ORV�SRFRV�HVWXGLRV�TXH�OR�
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WUDWDQ� VXJLHUHQ� XQ�O JHQHUDOPHQWH� HOHYDGR�� (Q� SULQFLSLR�� SRGHPRV� GHWHUPLQDU� OD�WDVD�GH�PXWDFLyQ�DWHQGLHQGR�DO�FDPELR�RFXUULGR�HQ�UHJLRQHV�QHXWUDV�GHO�$'1��WDOHV�FRPR�LQWURQHV�R�SVHXGRJHQHV��TXH�QR�FRGLILFDQ�SDUD�QLQJXQD�SURWHtQD�HQ�HVSHFLDO��(Q� PDPtIHURV�� HVWDV� WDVDV�� H[WUDSRODGDV� D� WRGR� HO� JHQRPD�� VH� WUDGXFHQ� HQ�DSUR[LPDGDPHQWH� ���� QXHYDV� PXWDFLRQHV� SRU� LQGLYLGXR� �.RQGUDVKRY�� �������DXQTXH�� REYLDPHQWH�� QR� WRGDV� SUHVHQWDQ� HIHFWRV� GHOHWpUHRV�� (\UH�:DONHU� \�.HLJKWOH\��������VH�FHQWUDURQ�HQ�UHJLRQHV�GHO�JHQRPD�TXH�VH�WUDGXFHQ�D�SURWHtQDV��(VWXGLDQGR� ODV� VXVWLWXFLRQHV� GH� EDVH� VLQyQLPDV� \� QR� VLQyQLPDV� HQ� OD� VHFXHQFLD�FRGLILFDQWH� GH� ��� SURWHtQDV� D� OR� ODUJR� GH� OD� OtQHD� HYROXWLYD� KXPDQD�� WUDV� VX�GLYHUJHQFLD�GHO�FKLPSDQFp��HQFRQWUDURQ�����VXEVWLWXFLRQHV�QR�VLQyQLPDV��HV�GHFLU��PXWDFLRQHV�SRU�ODV�TXH�VH�FDPELD�XQD�EDVH�GHO�$'1�SURGXFLpQGRVH�XQ�FDPELR�HQ�OD�SURWHtQD� ILQDO�� 6L� HVWH� WLSR�GH�PXWDFLRQHV� IXHUDQ�QHXWUDV�� VH� HVWLPy�TXH�GHEHUtD�KDEHU� GHO� RUGHQ� ���� VXVWLWXFLRQHV� HQ� VX� PXHVWUD� GH� ��� JHQHV�� /D� GLIHUHQFLD�� ���PXWDFLRQHV� �������SXHGH�VHU�XQD�HVWLPD�GHO�Q~PHUR�GH�PXWDFLRQHV�GHOHWpUHDV�TXH�KDQ� VLGR� HOLPLQDGDV� SRU� VHOHFFLyQ� QDWXUDO�� 6XSRQLHQGR� TXH� H[LVWHQ�DSUR[LPDGDPHQWH� ������� JHQHV�� TXH� OD� GLYHUJHQFLD� HQWUH� ORV� KXPDQRV� \� ORV�FKLPSDQFpV�RFXUULy�KDFH��[��� DxRV�\�TXH�HO�LQWHUYDOR�JHQHUDFLRQDO�SURPHGLR�HV�GH����DxRV��VH�GHVSUHQGtD�XQD WDVD�GH�PXWDFLyQ�GHOHWpUHD�GH�����SRU�JHQRPD�GLSORLGH�\�JHQHUDFLyQ� ����� \� ���� SDUD� FKLPSDQFpV� \� JRULODV�� UHVSHFWLYDPHQWH�� �(\UH�:DONHU� \�.HLJKWOH\�� ������� 6LQ� HPEDUJR�� ORV� GDWRV� SURFHGHQWHV� GH� OD� VHFXHQFLDFLyQ� GHO�JHQRPD�KXPDQR� LQGLFDQ� OD� H[LVWHQFLD�GH� DOUHGHGRU�GH�������JHQHV�� FRQ� OR�TXH� OD�WDVD� GH�PXWDFLyQ�SRU� JDPHWR� \� JHQHUDFLyQ� VH� YHUtD� UHGXFLGD� D� ����� 3RU� RWUR� ODGR��HVRV�PLVPRV� DXWRUHV� DSXQWDURQ� TXH� OD� SURSRUFLyQ�GH�PXWDFLRQHV� SHUMXGLFLDOHV� HQ�ORV����JHQHV�KXPDQRV�FRQVLGHUDGRV�HQ�VX�HVWXGLR�HV�PD\RU�TXH�OD�FRUUHVSRQGLHQWH�D�ORV� JHQHV� HTXLYDOHQWHV� GH� URHGRUHV�� OR� TXH�� HQ� SULQFLSLR�� SXHGH� GHEHUVH� D� OD�DFXPXODFLyQ� GH� PXWDFLRQHV� GHOHWpUHDV� WHQXHV� HQ� OD� SREODFLyQ� SRU� VLPSOH� GHULYD�JHQpWLFD�
/D�WDVD�GH�PXWDFLyQ�GHOHWpUHD�FDOFXODGD�SRU�(\UH�:DONHU�\�.HLJKWOH\��������SXHGH� HVWDU� LQIUDHVWLPDGD� \D� TXH�� SRU� HMHPSOR�� ODV�PXWDFLRQHV� TXH� VH� HQFXHQWUHQ�IXHUD�GH�UHJLRQHV�FRGLILFDGRUDV�QR�VH�WXYLHURQ�HQ�FXHQWD�\�DOJXQDV�GH�HVWDV�UHJLRQHV��WDOHV�FRPR�ODV�TXH�FRQWURODQ�OD�H[SUHVLyQ�JpQLFD��VH�HVSHUD�TXH�HVWpQ�WDPELpQ�VXMHWDV�
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D� OD� DFFLyQ�GH� OD� VHOHFFLyQ�QDWXUDO��'H� WRGRV�PRGRV��KD\�TXH� WHQHU� HQ�FXHQWD�TXH�HVWH�PpWRGR�HVWLPD�OD�WDVD�GH�PXWDFLyQ�FRQ�HIHFWR�GHOHWpUHR�PD\RU�TXH����YHFHV�HO�LQYHUVR� GHO� FHQVR� HIHFWLYR� GH� OD� HVSHFLH�� DVt� TXH� SXHGH� LQFOXLU� FXDOTXLHU�PXWDFLyQ�FRQ�HIHFWR�PD\RU�TXH��GLJDPRV��������QR�SHUPLWLHQGR�GLVFULPLQDU�OD�PDJQLWXG�GH�ORV�HIHFWRV�GHOHWpUHRV�
+DOGDQH� ������� ������ \� &URZ� ������� DSXQWDURQ� OD� LGHD� GH� TXH� OD� WDVD� GH�PXWDFLyQ�SXGLHUD�VHU�PD\RU�HQ�PDFKRV�TXH�HQ�KHPEUDV��GHELGR�D�TXH�OD�PD\RUtD�GH�ODV�PXWDFLRQHV� VXUJHQ� GXUDQWH� ORV� SHULRGRV� GH� GLYLVLyQ� FHOXODU��(Q� KXPDQRV�� SRU�HMHPSOR��OD�WDVD�GH�PXWDFLyQ�HQ�PDFKRV�SDUHFH�VHU�GHO�RUGHQ�GH����YHFHV�VXSHULRU�D�OD� GH� ODV� KHPEUDV��(Q� pVWDV� HO� Q~PHUR� GH� GLYLVLRQHV� FHOXODUHV� HQWUH� HO� FLJRWR� \� HO�KXHYR�HV��DSUR[LPDGDPHQWH������PLHQWUDV�TXH�HQ�ORV�PDFKRV�RFXUUHQ�GHO�RUGHQ�GH���� GLYLVLRQHV� FHOXODUHV� HQ� OD� OtQHD� JHUPLQDO� GXUDQWH� HO� SHULRGR� GH� OD� SXEHUWDG��DSUR[LPDGDPHQWH���� DxRV�GH� HGDG�� \�� GH� DTXt� HQ� DGHODQWH�� HO� Q~PHUR� DXPHQWD� D�FHUFD� GH� ���SRU� DxR�� SRU� WDQWR�� HO Q~PHUR�GH� GLYLVLRQHV� URQGDUi� ODV� ���� D� ORV� ���DxRV�\�D�XQDV�����D�ORV�����&RPR�DSXQWy�&URZ���������HO�LQFUHPHQWR�REVHUYDGR�GH�OD� WDVD� GH�PXWDFLyQ� FRQ� OD� HGDG� SXHGH� VHU� LQFOXVR�PD\RU� TXH� HO� HVSHUDGR� SRU� OD�VLPSOH� H[WUDSRODFLyQ�REWHQLGD� D� SDUWLU� GHO� LQFUHPHQWR� HQ� HO� Q~PHUR� GH� GLYLVLRQHV�FHOXODUHV�GH�OD�OtQHD�JHUPLQDO��6LQ�HPEDUJR��OD�UHODFLyQ�HQWUH�ODV�WDVDV�GH�PXWDFLyQ�GH�PDFKRV�\�KHPEUDV�HQ�HO� UHVWR�GH� ODV�HVSHFLHV� HVWXGLDGDV�SDUHFH� VHU� VyOR�GHO�GREOH��&URZ��������
(Q� UHVXPHQ�� SRGHPRV� GHFLU� TXH� HQ� OD� DFWXDOLGDG� FRH[LVWHQ� GRV� WHQGHQFLDV�WDQWR�D�OD�KRUD�GH�H[SOLFDU�ODV�SURSLHGDGHV�GH�ODV�PXWDFLRQHV�SHUMXGLFLDOHV�QR�VHYHUDV�FRPR�D�OD�GH�SUHGHFLU�ODV�FRQVHFXHQFLDV�GH�VX�DFXPXODFLyQ��8QD�GHILHQGH�OD�LGHD�GH�TXH� PXFKDV� PXWDFLRQHV� GH� HIHFWR� SHTXHxR� SURGXFHQ� XQ� GHFOLYH� HQ� HILFDFLD� GH�DSUR[LPDGDPHQWH� XQ� ��� SRU� JHQHUDFLyQ� �0XNDL� \� FRO��� ������ 2KQLVKL�� ����E��.LERWD�\�/\QFK��������6KDEDOLQD�\�FRO����������PLHQWUDV�TXH� OD�RWUD�DERJD�SRU�TXH�PHQRV�PXWDFLRQHV�GH�PD\RU�HIHFWR�SURYRFDQ�XQ�GHFOLYH�PHQRU��GHO�RUGHQ�GH������SRU� JHQHUDFLyQ� SDUD� YLDELOLGDG� �)HUQiQGH]� \� /ySH]�)DQMXO�� ������.HLJKWOH\�� ������*DUFtD�'RUDGR��������.HLJKWOH\�\�&DEDOOHUR���������(V�SUHFLVR��SRU�WDQWR��UHVROYHU�H[SHULPHQWDOPHQWH�HVWD�GLVFUHSDQFLD�SXHVWR�TXH�ODV�SUHGLFFLRQHV�WHyULFDV�EDVDGDV�HQ�



,1752'8&&,Ð1

��

XQR�X�RWUR�FRQMXQWR�GH�GDWRV�VRQ�PX\�GLVSDUHV��SRU�HMHPSOR��HO�ODVWUH�PXWDFLRQDO�\�HO�ULHVJR�GH�H[WLQFLyQ�VRQ�FRQVLGHUDEOHPHQWH�PD\RUHV�HQ�HO�SULPHU�FDVR�
/D� VLJXLHQWH� WDEOD� UHFRJH� DOJXQDV� GH� ODV� HVWLPDV� GH� OD� WDVD� JDPpWLFD� GH�PXWDFLyQ�GHOHWpUHD��HQ�'URVRSKLOD \ RWURV�RUJDQLVPRV��REWHQLGDV�HQ�H[SHULPHQWRV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�

(VSHFLH &DUiFWHU ([SHULPHQWR 0pWRGR
 OO
'��PHODQRJDVWHU 9LDELOLGDG�FRPSHWLWLYD 0XNDL������� %0 ����0XNDL�\�FRO�������� %0 ����0' D �����2KQLVKL������� %0 ����0' D �����)U\�\�FRO�������� %0 ����0' D �����

9LDELOLGDG�QR�FRPSHWLWLYD )HUQiQGH]�\�/ySH]�)DQMXO������� %0 ����0' D �����
$��WKDOLDQD (ILFDFLD 6FKXOW]�\�FRO�������� %0 ���� E6KDZ�\�FRO��������� %0 �����
(��FROL (ILFDFLD .LERWD�\�/\QFK������� %0 ������
&��HOHJDQV (ILFDFLD .HLJKWOH\�\�&DEDOOHUR������� %0 �����09 F ������9DVVLOLHYD�\�/\QFK������� %0 �����09 F ������9DVVLOLHYD�\�FRO�������� %0 ������

�%0��%DWHPDQ�0XNDL��0'��PtQLPD�GLVWDQFLD��09��Pi[LPD�YHURVLPLOLWXG�
D�*DUFtD�'RUDGR�\�FRO���������
E�&DOFXODGR�D�SDUWLU�GH�ORV�GDWRV�SUHVHQWDGRV�HQ�OD�7DEOD���HQ�6FKXOW]�\�FRO���������
F�.HLJKWOH\�\�%DWDLOORQ��������

(V�FUXFLDO� SDUD�SRGHU� FRPSUHQGHU�XQ�JUDQ�Q~PHUR�GH� DVSHFWRV� HYROXWLYRV��WDOHV�FRPR�HO�ODVWUH�JHQpWLFR�HQFXELHUWR�HQ�KHWHURFLJRVLV�HQ�SREODFLRQHV�QDWXUDOHV�R�HO�PDQWHQLPLHQWR�GH�OD�YDULDELOLGDG�JHQpWLFD�HQ�HO�HTXLOLEULR�PXWDFLyQ�VHOHFFLyQ��XQ�PD\RU� \�PiV�SUHFLVR� FRQRFLPLHQWR�GH� ORV� HIHFWRV�GH� ODV�PXWDFLRQHV� GHOHWpUHDV� HQ�KHWHURFLJRVLV�� (V� SRU� HVWR� TXH� HO� JUDGR� GH� GRPLQDQFLD� GH� pVWDV� PXWDFLRQHV� VH�
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SUHVHQWD� FRPR�XQ� SDUiPHWUR� HVHQFLDO�� SHUR� ODV� HVWLPDV� DSRUWDGDV� KDVWD� DKRUD� VRQ�HVFDVDV�� FRQ� H[FHSFLyQ� GH� ODV� FRUUHVSRQGLHQWHV� D�PXWDFLRQHV� GH� FDUiFWHU� OHWDO� TXH�VRQ��HQ�OD�SUiFWLFD��WRWDOPHQWH�UHFHVLYDV��(�K�� ������ &URZ�\�6LPPRQV��������
6H� KD� UHFXUULGR� D� GLIHUHQWHV� WpFQLFDV� SDUD� HVWLPDU� HO� FRHILFLHQWH� GH�GRPLQDQFLD�GH�ODV�PXWDFLRQHV��K  ��������\���SDUD�DFFLRQHV�JpQLFDV�UHFHVLYD��DGLWLYD�\�GRPLQDQWH�� UHVSHFWLYDPHQWH�� \� K �� �� R� K !� �� SDUD� VREUHGRPLQDQFLD� R�VXEGRPLQDQFLD��� 8QDV� VH� FHQWUDQ� HQ� HO� DQiOLVLV� GH� FURPRVRPDV� H[WUDtGRV� GH�SREODFLRQHV�QDWXUDOHV�� SHUR� OD� ILDELOLGDG�GH� VXV� FRQFOXVLRQHV�GHSHQGH� FUtWLFDPHQWH�GH� OD� YDOLGH]� GH� OD� VXSRVLFLyQ� GH� TXH� OD� SREODFLyQ� HVWi� HQ� HTXLOLEULR� PXWDFLyQ�VHOHFFLyQ��2WUDV��HQ�SULQFLSLR�PiV�ILDEOHV��VH�EDVDQ�HQ�OD�FRPSDUDFLyQ�GH�ORV�HIHFWRV�VREUH�YLDELOLGDG�GH�FURPRVRPDV�GH� OtQHDV�$0��HQ�KRPRFLJRVLV�\�KHWHURFLJRVLV��(O�REMHWLYR�SULQFLSDO�GH�HVWRV�H[SHULPHQWRV�GH�DFXPXODFLyQ�HV�REWHQHU�HVWLPDV�GH� ODV�SURSLHGDGHV� GH� ODV� PXWDFLRQHV� QR� VHYHUDV� �016��� SRU� WDQWR�� HQ� HOORV� VyOR� VH�FRQVLGHUDQ� ORV� FURPRVRPDV� FRQ� XQD� YLDELOLGDG� PD\RU� TXH� ���� �FURPRVRPDV�FXDVLQRUPDOHV��� /DV� ~QLFDV� HVWLPDV� UHIHUHQWHV� D� HVWRV� FURPRVRPDV� GHULYDQ� GH� GRV�WUDEDMRV� OOHYDGRV� D� FDER� SRU� 0XNDL� \� FRODERUDGRUHV� �0XNDL�� ����� 0XNDL� \� FRO���������0XNDL�\�<DPD]DNL��������\�2KQLVKL� �����������D��E��F���+RXOH�\�FRO�� �������WDPELpQ� DSRUWDURQ� HVWLPDV� GHO� JUDGR� PHGLR� GH� GRPLQDQFLD� GH� PXWDFLRQHV�HVSRQWiQHDV�FRQ�UHVSHFWR�D�YDULRV�FRPSRQHQWHV�GH�HILFDFLD�HQ�'URVRSKLOD�PHODQRJDVWHU��DXQTXH� HQ� HVWRV� DQiOLVLV� VH� LQFOX\HURQ� FURPRVRPDV� FRQ� HIHFWR� GHOHWpUHR� VHYHUR� \�VyOR� VH� H[FOX\HURQ� DTXHOORV� TXH� SRUWDEDQ� OHWDOHV�� 'HELGR� D� TXH� ODV� PXWDFLRQHV�DOWDPHQWH� GHOHWpUHDV� WLHQGHQ� D� VHU� UHFHVLYDV� �&DEDOOHUR� \� .HLJKWOH\�� ������� HV�SUREDEOH�TXH�HO�YDORU�GH�(�K��REWHQLGR�VHD�XQD�LQIUDHVWLPD�GHO�FRUUHVSRQGLHQWH�D�ODV�PXWDFLRQHV�016�
8QD�SDUWH�GH� ORV� UHVXOWDGRV�SXEOLFDGRV�HQ�'URVRSKLOD�PHODQRJDVWHU VH� UHILHUH�D�ORV�OODPDGRV�KHWHURFLJRWRV�HQ�DFRSODPLHQWR��SRUWDGRUHV�GH�XQ�FURPRVRPD�HQ�HO�TXH�VH�KDEtD�SHUPLWLGR�OD�DFXPXODFLyQ�GH�PXWDFLRQHV�\�RWUR�TXH�VXSXHVWDPHQWH�HVWDED�OLEUH�GH�HOODV��(Q�HVWH�FDVR��0XNDL�REWXYR�XQD�HVWLPD�QHJDWLYD����������LQGLFDGRUD�HQ�SULQFLSLR� GH� DFFLyQ� JpQLFD� VREUHGRPLQDQWH� �0XNDL� \� FRO��� ������� 2WURV�H[SHULPHQWRV�UHDOL]DGRV�SRU�2KQLVKL�FRQFOX\HURQ�HQ�UHVXOWDGRV�GLIHUHQWHV��SXHV�VX�
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HVWLPD�WRPy�HO�YDORU�GH�������2KQLVKL������F��
(Q� RWUR� WLSR� GH� H[SHULPHQWDFLyQ�� VH� IRUPDURQ� KHWHURFLJRWRV� HQ� UHSXOVLyQ�SRUWDGRUHV� GH� GRV� FURPRVRPDV� GLIHUHQWHV� HQ� ORV� TXH�� HQ� SULQFLSLR�� VH� KDEtDQ�DFXPXODGR� PXWDFLRQHV� HQ� GLVWLQWRV� ORFL�� 3DUD� HVWH� WLSR� GH� KHWHURFLJRWRV� ORV�UHVXOWDGRV� GH� 0XNDL� \� 2KQLVKL� FRLQFLGLHURQ� HQ� XQD� HVWLPD� GH� ����� 'DGD� OD�GLVFUHSDQFLD� HQWUH� ORV� UHVXOWDGRV� FRUUHVSRQGLHQWHV� D� ORV� KHWHURFLJRWRV� HQ�DFRSODPLHQWR��6LPPRQV�\�&URZ���������HO�UHVXOWDGR�TXH�VXJLHUH�VREUHGRPLQDQFLD�KD�VLGR� WRPDGR� FRPR� HVSXULR�� 3RU� WDQWR�� HO� YDORU� WtSLFR� FRP~QPHQWH� FLWDGR� SDUD� OD�GRPLQDQFLD�GH�ODV�PXWDFLRQHV�016�HV�����
6LQ� HPEDUJR�� GLIHUHQWHV� DUJXPHQWRV� DUURMDQ� GXGDV� VREUH� OD� YDOLGH]� GH� HVWH�GDWR� DPSOLDPHQWH� DFHSWDGR�� /RV� UHVXOWDGRV� GLVFUHSDQWHV� SDUD� KHWHURFLJRWRV� HQ�DFRSODPLHQWR�\�HQ�UHSXOVLyQ�REWHQLGRV�SRU�0XNDL��DXQ�QR�KDQ�VLGR�H[SOLFDGRV��(V�PiV�� OD� HVWLPD�GH����� FRUUHVSRQGLHQWH� D� ORV�KHWHURFLJRWRV� HQ� UHSXOVLyQ�� VH�REWXYR�WUDV�HOLPLQDU�GHO�DQiOLVLV�DOUHGHGRU�GH�����GH� ORV�KHWHURFLJRWRV��GHELGR�D�TXH�HVWRV�PRVWUDEDQ� VREUHGRPLQDQFLD� �0XNDL� \� <DPD]DNL�� ������ 0XNDL�� ����E��� (VWRV�KHWHURFLJRWRV�GHVFDUWDGRV�VH�FRUUHVSRQGtDQ�FRQ�DTXHOORV�FUXFHV�HQ�ORV�TXH�DO�PHQRV�XQR�GH� ORV� FURPRVRPDV�PRVWUDED� DOWD� YLDELOLGDG� HQ�KRPRFLJRVLV�� OR� FXDO� WUDWy� GH�MXVWLILFDUVH� VXSRQLHQGR�TXH�HVWRV�KHWHURFLJRWRV�HUDQ�� HQ� UHDOLGDG��KHWHURFLJRWRV�HQ�DFRSODPLHQWR�� *DUFtD�'RUDGR� \� &DEDOOHUR� ������� KDQ� UHDQDOL]DGR� ORV� GDWRV� GH�2KQLVKL�HQFRQWUDQGR�TXH�HO�YDORU� �����  K( �� LQIHULGR�GHO�GHFOLYH�GH� OD�YLDELOLGDG�HVWLPDGR� HQ� KHWHURFLJRVLV�� HV� GLItFLOPHQWH� FRQFLOLDEOH� FRQ� HO� EDMR� YDORU� GH� OD�UHJUHVLyQ� GH� OD� YLDELOLGDG� HQ� KHWHURFLJRVLV� VREUH� OD� GH� ORV� KRPRFLJRWRV�� (VWD�UHJUHVLyQ�VXJLHUH�XQ�JUDGR�GH�GRPLQDQFLD�PiV�EDMR�� ���|K ���GH�DTXt�TXH�HO�YDORU�FRUUHVSRQGLHQWH� D� ODV� PXWDFLRQHV� GHOHWpUHDV� DFXPXODGDV� HQ� FURPRVRPDV�FXDVLQRUPDOHV�SXHGD�VHU�PiV�SHTXHxR�TXH�HO�WUDGLFLRQDOPHQWH�DFHSWDGR�
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2%-(7,926
(Q�HVWH� WUDEDMR�VH�KDQ�UHH[DPLQDGR� ODV� OtQHDV�GH�)HUQiQGH]�\�/ySH]�)DQMXO�GHVSXpV�GH�XQ�SHULRGR�DGLFLRQDO�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�GH�����JHQHUDFLRQHV������HQ� WRWDO���SHUR�XWLOL]DQGR�XQ�GLVHxR�H[SHULPHQWDO�PRGLILFDGR��FX\R�SURSyVLWR�HV� HOLPLQDU� ORV� LQFRQYHQLHQWHV�TXH� WHQtD� HO�XVDGR� LQLFLDOPHQWH��(Q�HVWH� VHQWLGR�� VH�KDQ�OOHYDGR�D�FDER HYDOXDFLRQHV�VLPXOWiQHDV�GH�YLDELOLGDG�HQ�ODV� OtQHDV�$0�\�HQ�HO�FRQWURO�� 3RU� RWUD� SDUWH�� OD� YLDELOLGDG� VH� KD� PHGLGR� HQ� FRQGLFLRQHV� FRPSHWLWLYDV��$GHPiV��QR� VyOR� VH� REWLHQHQ� ORV� YDORUHV� GH�YLDELOLGDG� UHODWLYRV� DO� JHQRWLSR�&\����FRPR� RFXUUtD� HQ� ORV� GLVHxRV� GH�0XNDL�� 2KQLVKL� R� )U\�� VLQR� WDPELpQ� UHODWLYRV� DO�JHQRWLSR�&\�/��TXH�VRQ�LQGHSHQGLHQWHV�GHO�FRHILFLHQWH�GH�GRPLQDQFLD�PHGLR�GH�ODV�PXWDFLRQHV� LPSOLFDGDV�� (Q� HVWD� VLWXDFLyQ�� VH� KDQ� FDOFXODGR� OD� WDVD� JDPpWLFD� GH�PXWDFLRQHV� GHOHWpUHDV� QR� VHYHUDV� FRQ� HIHFWR� VREUH� YLDELOLGDG� O �� ORV� HIHFWRV�HVSHUDGRV�GH�pVWDV�HQ�KRPRFLJRVLV�(�V��\�VX�JUDGR�GH�GRPLQDQFLD�(�K��
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(O�RUJDQLVPR�XWLOL]DGR�HQ�HVWH�WUDEDMR�IXH�HO�GtSWHUR�'URVRSKLOD�PHODQRJDVWHU��6H�HVWXGLy�XQ�FRQMXQWR�IRUPDGR�LQLFLDOPHQWH�SRU�����OtQHDV�KRPRFLJRWDV�HQ�WRGRV�ORV�ORFL�� GHULYDGDV� WRGDV� HOODV� GH� OD� FHSD� LVRJpQLFD� REWHQLGD� SRU� &DEDOOHUR�� 7RUR� \�/ySH]�)DQMXO� ������� \� PDQWHQLGDV� LQGHSHQGLHQWHPHQWH�� D� FRQWLQXDFLyQ�� PHGLDQWH�DOWD�FRQVDQJXLQLGDG��HTXLYDOHQWH�D�XQ�DSDUHDPLHQWR�KHUPDQR�SRU�KHUPDQD�SRU�OtQHD�\� JHQHUDFLyQ� �6DQWLDJR� \� FRO��� ������� /D� SREODFLyQ� EDVH� OOHYDED� LQFRUSRUDGR� HQ� HO�FURPRVRPD�,,,�HO�PDUFDGRU�UHFHVLYR�6HSLD �6H��TXH�DIHFWD�DO�FRORU�GH�RMRV� �PDUUyQ�HQ�OXJDU�GHO�URMR�YLYR�FDUDFWHUtVWLFR���'LFKD�SDUWLFXODULGDG�SHUPLWH�GHWHFWDU�SRVLEOHV�FRQWDPLQDFLRQHV�GH�ODV�OtQHDV�FRQ�LQGLYLGXRV�GH�JHQRWLSR�VLOYHVWUH�
3DUDOHODPHQWH�VH�GLVSRQtD�GH�XQD�SREODFLyQ�FRQWURO�� WDPELpQ�GHULYDGD�GH� OD�FHSD�LVRJpQLFD�DQWHULRU��PDQWHQLGD�DO�FRPLHQ]R�HQ���ERWHOODV�\�HQ����D�SDUWLU�GH�OD�JHQHUDFLyQ� ����� FRQ� XQ� HVTXHPD� FLUFXODU� GH� DSDUHDPLHQWR� HQ� DPERV� FDVRV�� (VWD�PDQHUD� GH� SURFHGHU� DVHJXUD� DOUHGHGRU� GH� ���� \� ����� SDGUHV� SRWHQFLDOHV� SRU�JHQHUDFLyQ�� UHVSHFWLYDPHQWH��(O� FHQVR� HIHFWLYR� VHUi�� SRU� WDQWR�� OR� EDVWDQWH� JUDQGH�FRPR� SDUD� TXH� HO� FDPELR� JHQpWLFR� SRU� GHULYD�� GHELGR� D� ODV� PXWDFLRQHV� VXUJLGDV�GXUDQWH�HO�H[SHULPHQWR��VHD�PtQLPR�
6H�XWLOL]y��DGHPiV��XQD�FHSD��,Q��/5� 2��&\�GSOY, SU�FQ� ��/���SRUWDGRUD�GH�ODV�PXWDFLRQHV�GHO�FURPRVRPD�,,�&XUO\ �&\��\�/REH �/���HQ�KHWHURFLJRVLV�\�UHSXOVLyQ��(O�PDUFDGRU�&XUO\ VH� HQFXHQWUD� HQ� SRVLFLyQ� ���� DVRFLDGR� D� OD� LQYHUVLyQ� 60��� OR� TXH�VXSRQH� OD DXVHQFLD� GH� VREUHFUX]DPLHQWR� HQ� ODV� KHPEUDV�� (VWD� PXWDFLyQ�� OHWDO� HQ�GREOH� GRVLV�� SURYRFD� HQ� KHWHURFLJRVLV� OD� FXUYDWXUD� GH� ODV� DODV�� OR� TXH� QRV� SHUPLWH�GLVWLQJXLU� D� ORV� LQGLYLGXRV�SRUWDGRUHV��/D�PXWDFLyQ�/REH�� ORFDOL]DGD� HQ� OD�SRVLFLyQ�������SURYRFD�HQ�KHWHURFLJRVLV�XQD�UHGXFFLyQ�GHO� WDPDxR�GHO�RMR��SHUPLWLpQGRQRV��SRU� WDQWR�� GLVWLQJXLU� WDPELpQ� ORV� LQGLYLGXRV� TXH� OD� SRUWDQ�� PLHQWUDV� TXH� HQ�
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KRPRFLJRVLV�FDXVD�RMRV�GLPLQXWRV�\�XQD�YLDELOLGDG�PX\�UHGXFLGD�
&XDQGR�VH�FRPHQ]y�HO�H[SHULPHQWR�UHVWDEDQ����OtQHDV�GH�ODV�����RULJLQDOHV�\�KDEtDQ� WUDQVFXUULGR�� WDQWR� SDUD� HVWDV� FRPR� SDUD� OD� SREODFLyQ� FRQWURO�� ����JHQHUDFLRQHV�GHVGH�HO�LQLFLR�GH�XQDV�\�RWUD�

�����&21',&,21(6�'(�&8/7,92
(O�PHGLR�GH�FXOWLYR�XWLOL]DGR�VH�REWHQtD�PHGLDQWH�FRFFLyQ�GH�����JUDPRV�GH�D]~FDU������JUDPRV�GH�OHYDGXUD�����JUDPRV�GH�DJDU�LQGXVWULDO�\�����JUDPRV�GH�VDO�SRU�OLWUR� GH� DJXD�� 'LFKD� PH]FOD�� XQD� YH]� OOHYDGD� D� HEXOOLFLyQ�� VH� PDQWHQtD� D� ���� �&�GXUDQWH�XQD�KRUD��7UDQVFXUULGR�HVWH�WLHPSR�VH�GHMDED�HQIULDU�KDVWD�����&�SDUD�DxDGLU�HQWRQFHV��FRPR�IXQJLFLGD��iFLGR�SURSLyQLFR�DO��������Y�Y��
/DV� OtQHDV� VH� DORMDEDQ� HQ� WXERV� GH� YLGULR� GH� IRQGR� SODQR� GH� ��� PP� GH�GLiPHWUR�SRU����PP�GH�DOWXUD��D�ORV�TXH�VH�DxDGtDQ���FP� GH�PHGLR�DOLPHQWLFLR�SRU�WXER�� 'LFKRV� WXERV� VH� PDQWHQtDQ� HQ� XQD� FiPDUD� FRQ� LOXPLQDFLyQ� FRQVWDQWH� \�FRQWURO�GH�WHPSHUDWXUD��������&��\�KXPHGDG���������+5���(Q�HVWDV�FRQGLFLRQHV�HO�FLFOR�ELROyJLFR�GHO�GtSWHUR��PHWDPRUIRVLV�FRQ�WUHV�IDVHV�GH�ODUYD�\�OD�GH�SXSD�DQWHV�GH�OD�HPHUJHQFLD�GHO�DGXOWR��VH�FRPSOHWD�HQ����GtDV��/DV�PDQLSXODFLRQHV�VH�OOHYDURQ�D�FDER�D�WHPSHUDWXUD�DPELHQWH�GHO�ODERUDWRULR��XWLOL]DQGR�JDV�&2� FRPR�DQHVWpVLFR�

�����',6(f2�(;3(5,0(17$/
/D� PHWRGRORJtD� XWLOL]DGD� SDUD� HVWLPDU� OD� YLDELOLGDG� GH� ORV� FURPRVRPDV� ,,��WDQWR�HQ�OD�SREODFLyQ�FRQWURO�FRPR�HQ�ODV�OtQHDV��VH�PXHVWUD�D�FRQWLQXDFLyQ�
([SHULPHQWR� �� (IHFWXDGR� D� SDUWLU� GH� OD� JHQHUDFLyQ� ���� \� GHVWLQDGR� D�REWHQHU�XQD�PHGLGD�VLPXOWiQHD�GH�OD�YLDELOLGDG�GHO�FURPRVRPD�,,��HQ�KRPRFLJRVLV�HQ�ODV�OtQHDV�\�HQ�KRPRFLJRVLV�\�SDQPL[LD�HQ�HO�FRQWURO��ILJXUD����
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)LJXUD� �� ([SHULPHQWR� ��� HVTXHPD� GH� FUX]DPLHQWRV� VHJXLGR� SDUD� HYDOXDU� OD� YLDELOLGDG� GHO�FURPRVRPD�,,�GHO�FRQWURO��WDQWR�HQ�KRPRFLJRVLV�FRPR�HQ�SDQPL[LD��\�GH�ODV�OtQHDV�HQ�KRPRFLJRVLV�


�&UXFHV�UHDOL]DGRV�HQ�ERWHOODV�GH�����PO��&L UHSUHVHQWD�XQ�FURPRVRPD�,,�DO�D]DU�GHO�FRQWURO�\��/L HO�FURPRVRPD�,,�GH�OD�OtQHD�L
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Ì *HQHUDFLyQ� �� �FRQWURO��� 6H� DLVODURQ� ���� FURPRVRPDV� ,,� GH� OD� SREODFLyQ�FRQWURO��3DUD�HOOR�VH�GLVSXVLHURQ�����FUX]DPLHQWRV�IRUPDGRV�FDGD�XQR�SRU���PDFKRV�&\�/ \�WUHV�KHPEUDV�YtUJHQHV�GHO�FRQWURO��'H�FDGD�FUX]DPLHQWR�VH�UHFRJLy�XQ�VROR�PDFKR�&\��&L��GRQGH��&L �L  ����«�������UHSUHVHQWD�XQ�FURPRVRPD�,,�REWHQLGR�DO�D]DU�GH�OD�SREODFLyQ�FRQWURO�
Ì *HQHUDFLyQ� �� �FRQWURO���&DGD� XQR�GH� ORV� ����PDFKRV�&\��&L REWHQLGRV� VH�FUX]y�FRQ���KHPEUDV�&\�/��6H�REWXYLHURQ����PDFKRV�/��&L \����KHPEUDV�YtUJHQHV�&\��&L GH�OD�GHVFHQGHQFLD�GH�FDGD�PDFKR�
Ì *HQHUDFLyQ����FRQWURO���6H�HVWDEOHFLHURQ�����FUX]DPLHQWRV��(Q�FDGD�XQR�GH�HOORV�VH�FUX]DURQ�ORV����GHVFHQGLHQWHV�GH�XQ�PLVPR�FUXFH�GH�OD�JHQHUDFLyQ�DQWHULRU��'H�OD�GHVFHQGHQFLD�GH�FDGD�FUX]DPLHQWR�VH�XWLOL]DURQ����KHPEUDV�YtUJHQHV�&\��&L \����PDFKRV�/��&L�
Ì *HQHUDFLyQ����OtQHDV���3DUD�FDGD�OtQHD�VH�FUX]DURQ����KHPEUDV�YtUJHQHV�GH�OD�OtQHD�FRQ����PDFKRV�&\�/��'H�FDGD�FUX]DPLHQWR�VH�UHFRJLHURQ����KHPEUDV�&\��/L \����PDFKRV�/��/L��GRQGH��/L �L  ����«������UHSUHVHQWD�HO�FURPRVRPD�,,�GH�OD�OtQHD�L�
Ì *HQHUDFLyQ����FRQWURO���&RQ�OD�PLWDG�GH�OD�GHVFHQGHQFLD�GH�FDGD�FUX]DPLHQWR�GH�OD�JHQHUDFLyQ�DQWHULRU�VH�GLVSXVLHURQ���FUXFHV�GH���KHPEUDV�&\��&L SRU���PDFKRV�/��&L SDUD�PHGLU� OD� YLDELOLGDG� GH� ORV� FURPRVRPDV� ,,� FRQWURO� HQ� KRPRFLJRVLV�� /D�RWUD� PLWDG� GH� OD� GHVFHQGHQFLD� VH� GHVWLQy� D� HYDOXDU� OD� YLDELOLGDG� GH� ORV� PLVPRV�FURPRVRPDV�HQ�SDQPL[LD��SDUD�OR�FXDO�VH�OOHYDURQ�D�FDER�RWURV���FUX]DPLHQWRV�GH���KHPEUDV�&\��&L �GHO�DSDUHDPLHQWR�L�pVLPR�GH�OD�JHQHUDFLyQ�DQWHULRU��SRU���PDFKRV�/��&L�� �GHO�DSDUHDPLHQWR�L���pVLPR�GH�GLFKD�JHQHUDFLyQ��
Ì *HQHUDFLyQ� �� �OtQHDV��� 3DUD� HYDOXDU� OD� YLDELOLGDG� HQ� KRPRFLJRVLV� GHO�FURPRVRPD�,,�GH�FDGD�OtQHD�VH�GLVSXVLHURQ���FUX]DPLHQWRV�IRUPDGRV��FDGD�XQR��SRU���KHPEUDV�&\��/L \���PDFKRV�/��/L�

([SHULPHQWR� �� /OHYDGR� D� FDER� D� SDUWLU� GH� OD� JHQHUDFLyQ� ���� SDUD�PHGLU�VLPXOWiQHDPHQWH�OD�YLDELOLGDG�GHO�FURPRVRPD�,,��HQ�KRPRFLJRVLV�\�KHWHURFLJRVLV�HQ�ODV�OtQHDV�\�HQ�SDQPL[LD�HQ�OD�SREODFLyQ�FRQWURO��ILJXUD����
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Ì *HQHUDFLyQ����FRQWURO���6H�GLVSXVLHURQ�����FUX]DPLHQWRV��FDGD�XQR�GH�HOORV�HQWUH� ��� KHPEUDV� YtUJHQHV� GHO� FRQWURO� \� RWURV� WDQWRV� PDFKRV� &\�/�� 'H� OD�GHVFHQGHQFLD�VH�UHFROHFWDURQ�KHPEUDV�YtUJHQHV�&\��& \�PDFKRV�/��&�
Ì *HQHUDFLyQ����OtQHDV���6H�FUX]DURQ����KHPEUDV�GH�FDGD�OtQHD�FRQ����PDFKRV�&\�/��'H�FDGD�FUX]DPLHQWR�VH�REWXYLHURQ����KHPEUDV�YtUJHQHV�GH�IHQRWLSR�&XUO\��&\��/��\����PDFKRV�GH�IHQRWLSR�/REH��/��/�
Ì *HQHUDFLyQ����FRQWURO���&RQ�ORV�GHVFHQGLHQWHV�GH�ORV�FUXFHV�GH�OD�JHQHUDFLyQ�DQWHULRU� VH� HVWDEOHFLHURQ� ��� OtQHDV�� FDGD� XQD� IRUPDGD� SRU� �� FUX]DPLHQWRV� HQWUH� ��KHPEUDV�YtUJHQHV�&\��& \���PDFKRV�/��& �HYDOXDFLyQ�FRQWURO��
Ì *HQHUDFLyQ� �� �OtQHDV��� (Q� FDGD� OtQHD� VH� OOHYDURQ� D� FDER� ORV� VLJXLHQWHV�FUX]DPLHQWRV�� D�� �� FUXFHV� HQWUH� �� KHPEUDV� YtUJHQHV� &\��/L \� �� PDFKRV� /��/L�HYDOXDFLyQ�HQ�KRPRFLJRVLV���\�E��RWURV���FUX]DPLHQWRV��FDGD�XQR�HQWUH���KHPEUDV�YtUJHQHV�&\��& \���PDFKRV�/��/L �HYDOXDFLyQ�HQ�KHWHURFLJRVLV��

)LJXUD��� ([SHULPHQWR����SURWRFROR�GH�FUXFHV�GHVWLQDGR�D�HYDOXDU�OD�YLDELOLGDG�GHO�FURPRVRPD�,,�GH�ODV�OtQHDV��HQ�KRPRFLJRVLV�\�KHWHURFLJRVLV��\�GHO�FRQWURO�HQ�SDQPL[LD�


�&UXFHV�UHDOL]DGRV�HQ�ERWHOODV�GH�����PO�
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/D�YLDELOLGDG�PHGLD�GH� ORV� FURPRVRPDV� ,,�SHUWHQHFLHQWHV� DO� FRQWURO� \� D� ODV�OtQHDV��WDQWR�HQ�HO�SULPHUR�FRPR�HQ�HO�VHJXQGR�H[SHULPHQWR��VH�HVWLPy�D�SDUWLU�GH�OD�VHJUHJDFLyQ� IHQRWtSLFD� HQ� OD� GHVFHQGHQFLD� GH� ORV� FUX]DPLHQWRV� UHDOL]DGRV��FDOFXOiQGRVH�FRPR�
��� ÌQGLFH� ��� HO� ORJDULWPR� QHSHULDQR� GHO� FRFLHQWH� HQWUH� HO� Q~PHUR� GH�LQGLYLGXRV�GH�IHQRWLSR�VLOYHVWUH�\�HO�GH�LQGLYLGXRV�GH�IHQRWLSR�&\�/ UHFROHFWDGRV�
��� ÌQGLFH����HO� ORJDULWPR�QHSHULDQR�GHO�FRFLHQWH�HQWUH�HO� WRWDO�GH� LQGLYLGXRV�VLOYHVWUHV� \� HO� WRWDO� GH� LQGLYLGXRV� GH� IHQRWLSR�&XUO\�� DO� LJXDO� TXH� HQ� H[SHULPHQWRV�DQiORJRV� SUHYLRV� �0XNDL� \� FRO��� ������� (VWD� ~OWLPD� PHGLGD� GH� YLDELOLGDG�� DO� HVWDU�UHIHULGD� DO� JHQRWLSR�&\���� HV� GHSHQGLHQWH� GHO� JUDGR� GH� GRPLQDQFLD�PHGLR� GH� ODV�PXWDFLRQHV�LPSOLFDGDV�
(Q� DPERV� H[SHULPHQWRV�� WRGRV� ORV� WXERV� GHVWLQDGRV� D� KRVSHGDU� ORV� FUXFHV�FRQ�ORV�TXH�VH�GHWHUPLQy�OD�YLDELOLGDG��HQ�OD�IDVH����HQ�W  ���\�HQ�OD�IDVH����HQ�W  ����IXHURQ�DOHDWRUL]DGRV�WDQWR�DQWHV�GH�VHU�XWLOL]DGRV�FRPR�HQ�VX�XELFDFLyQ�HQ�OD�FiPDUD�WUDV�OOHYDU�D�FDER�ORV�FUX]DPLHQWRV��DGHPiV��VH�UHDOL]y�XQD�HYDOXDFLyQ�FLHJD�\D�TXH�VH�RFXOWDURQ�ORV�GLVWLQWLYRV�WUD]DGRV�HQ�ORV�WXERV�DQWHV�GH�HYDOXDU�OD�GHVFHQGHQFLD�
3RU�~OWLPR�� WRGRV� ORV� LQGLYLGXRV�HYDOXDGRV�IXHURQ�GH�IHQRWLSR�6HSLD�� OR�TXH�FRQILUPy�TXH�QR� VH�KDEtD�SURGXFLGR�FRQWDPLQDFLyQ�SRU�SDUWH�GH� IXHQWHV�H[WHUQDV�HQ�OtQHD�DOJXQD�

�����0e72'26�(67$'Ì67,&26
�������02'(/2�*(1(5$/

6XSRQJDPRV�TXH�����HO�Q~PHUR�GH�PXWDFLRQHV�, FRQ�HIHFWR�VREUH�YLDELOLGDG�9 TXH� RFXUUHQ� HQ� HO� FURPRVRPD� ,,� SRU� JDPHWR� \� JHQHUDFLyQ�� HV� XQD� YDULDEOH�DOHDWRULD�3RLVVRQ�FRQ�PHGLD�O �����XQD�SREODFLyQ�WRWDOPHQWH�KRPRFLJRWD�VH�GLYLGH�
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HQ� OtQHDV� LQGHSHQGLHQWHV� �OtQHDV� 0$�� PDQWHQLGDV� FDGD� XQD� GH� HOODV�� GXUDQWH� WJHQHUDFLRQHV�� FRQ� XQ� FHQVR� HIHFWLYR� OR� VXILFLHQWHPHQWH� SHTXHxR� SDUD� KDFHU�GHVSUHFLDEOHV� WDQWR� HO� HIHFWR� GH� OD� VHOHFFLyQ� QDWXUDO� VREUH� ODV� IUHFXHQFLDV� JpQLFDV�FRPR�OD�PDJQLWXG�GH�OD�YDULDQ]D�JHQpWLFD�LQWUDOtQHD�SRU�JHQHUDFLyQ��\����VL P HV�XQ�FURPRVRPD�TXH�OOHYD�XQD�PXWDFLyQ�QXHYD�\���HO�TXH�QR�OD�SRUWD��ODV�YLDELOLGDGHV�GH�ORV�JHQRWLSRV������P \�PP VRQ������VK \���V�� UHVSHFWLYDPHQWH��(VWRV�YDORUHV�GH� V��TXH� FRUUHVSRQGHQ� D� ORV� HIHFWRV� HQ� KRPRFLJRVLV� GH� ODV�PXWDFLRQHV�� VH� FRQVLGHUDQ�YDULDEOHV�DOHDWRULDV�FRQWLQXDV�
(Q� XQD� OtQHD� GHWHUPLQDGD�� OD� IUHFXHQFLD� T GH� FDGD� XQD� GH� ODV� PXWDFLRQHV�DSDUHFLGDV�HQ�OD�JHQHUDFLyQ� M IOXFWXDUi�DOHDWRULDPHQWH�GXUDQWH�XQ�FLHUWR�Q~PHUR�GH�JHQHUDFLRQHV�� KDVWD� TXH� OD� PXWDFLyQ� VH� SLHUGD� �T  � ��� R� VH� ILMH� �T  � ���� (Q� HVWD�VLWXDFLyQ�� HO� Q~PHUR� L GH�PXWDFLRQHV� GHO� FURPRVRPD� ,,� ILMDGDV� HQ�XQD� OtQHD� HQ� OD�JHQHUDFLyQ� W�� HV� XQD� YDULDEOH� 3RLVVRQ� FRQ� PHGLD� DWW )OO  �� GRQGH� DW) HV� HO�FRHILFLHQWH�GH�FRQVDQJXLQLGDG�DFXPXODGR�HQ�OD�JHQHUDFLyQ W TXH�VH�GHILQH�FRPR

¦�  �W
�M MWDW )) �

VLHQGR� MW) HO� FRHILFLHQWH� GH� FRQVDQJXLQLGDG� HQ� OD� JHQHUDFLyQ� W VL� VH� LJQRUD� OD�FRQVDQJXLQLGDG�SUHYLD�D�OD�JHQHUDFLyQ�M�
6XSRQLHQGR�TXH� ODV� OtQHDV� VRQ�KRPRFLJRWDV�� MW) HV� OD�SUREDELOLGDG�GH�TXH��HQ�XQ�ORFXV�GDGR��WRGRV�ORV�JHQHV�SUHVHQWHV�HQ�OD�OtQHD�HQ�OD�JHQHUDFLyQ�W VHDQ�FRSLDV�GH� XQ� ~QLFR� JHQ� SUHVHQWH� HQ� OD� JHQHUDFLyQ� M �:UD\�� ������� (Q� OD� JHQHUDFLyQ� W�� OD�PHGLD�GHO�FDUiFWHU�HQ�FDGD�OtQHD�� W9 ��VH�HVWLPD�D�SDUWLU�GH�PXHVWUDV�GH�LJXDO�WDPDxR�

61 ��3RU� WDQWR�� VL� HQ�XQD� OtQHD� VH�KDQ� ILMDGR� L PXWDFLRQHV� FRQ�HIHFWRV� �V ��«�� LV ��WHQHPRV
� � 5VPLY L

�N NW�L �� ¦ �
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VLHQGR� WP � OD�PHGLD�GHO�FDUiFWHU�HQ�OD�SREODFLyQ�FRQWURO�HYDOXDGD�HQ�OD�JHQHUDFLyQ�W\�5 HO�HUURU�GH�PXHVWUHR�GH�9 HQ�OD�JHQHUDFLyQ�W��6L�OD�GLVWULEXFLyQ�GH�9 QR�VH�DOHMD�GH� OD� QRUPDO� \� 61 QR� HV� PX\� SHTXHxR�� VH� SXHGH� VXSRQHU� TXH� 5 VH� GLVWULEX\H�QRUPDOPHQWH� ���� 51 V �
'HVLJQDQGR�SRU� �� LYJ W OD�IXQFLyQ�GH�GHQVLGDG��OD�FRUUHVSRQGLHQWH�IXQFLyQ�GH�GHQVLGDG�PDUJLQDO�GH� W9 HV

� � � � � ��LYJ�L3YI �L WWW ¦f O 
VLHQGR� ��� WL3 O OD� SUREDELOLGDG� GH� TXH� XQD� OtQHD� SRUWH� L PXWDFLRQHV� HQ� OD�JHQHUDFLyQ�W��/D�PHGLD�\�OD�YDULDQ]D�GH�OD�GLVWULEXFLyQ�GH� W9 VRQ�

� � � �V()PY( DWW�W O� ���� � � ��DW�5W� V()Y O�V V ���
�������(67,0$6�&/É6,&$6�'(� �V�( �OO <� �V�(OO

/D� HFXDFLyQ� ���� PXHVWUD� TXH� OD� YDULDQ]D� LQWHUOtQHDV� HQ� OD� JHQHUDFLyQ� W HV��� �� V() DWO OV  �� SRU� OR� TXH� OD� WDVD� GH� LQFUHPHQWR� GH� GLFKD� YDULDQ]D� � 9' �� QRV�SHUPLWH�HVWLPDU� �� �V(O �
� ��V(O  '{ 9 DW�O )×V �

(Q�QXHVWUR�FDVR� OD�YDULDELOLGDG�JHQpWLFD� LQWHUOtQHDV�GHO�FDUiFWHU�FRQVLGHUDGR�HQ�FDGD�JHQHUDFLyQ�VH�HVWLPy�D�SDUWLU�GHO�DQiOLVLV�GH�OD�YDULDQ]D�EDVDGR�HQ�HO�PRGHOR�Y LN NL HO � �� GRQGH� LO HV� HO� HIHFWR� GH� OD� OtQHD� L \� NH HV� HO� UHVLGXR� DOHDWRULR�FRUUHVSRQGLHQWH� D� OD�PHGLGD� GH� YLDELOLGDG� REWHQLGD� HQ� HO� FUXFH� L�� (O� FRPSRQHQWH�
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HQWUH�OtQHDV�GH�OD�YDULDQ]D�VH�GHILQH�FRPR
� � 10&(0&/× �O � V �

GRQGH� 0&/ \� 0&( VRQ� ODV� PHGLDV� GH� FXDGUDGRV� GH� ODV� OtQHDV� \� GHO� HUURU��UHVSHFWLYDPHQWH��\�1 HV�HO�Q~PHUR�GH�UHSHWLFLRQHV�HYDOXDGDV�SRU�OtQHD�
'H� HTXLYDOHQWH� PDQHUD� \� YDOLpQGRQRV� GHO� VLJXLHQWH� PRGHOR� GH� DQiOLVLV� GH�YDULDQ]D� �HIHFWRV� DOHDWRULRV��� VH� HVWLPy� �OV FXDQGR� VH� FRQVLGHUDURQ� GH� PDQHUD�FRQMXQWD�ORV�GRV�H[SHULPHQWRV��JHQHUDFLRQHV�����\������

LMNLMMLLMN H�OJ�JO\ ��� �
VLHQGR� LO HO�HIHFWR�GH�OD�L�pVLPD�OtQHD�� MJ HO HIHFWR�GH�OD�JHQHUDFLyQ�M�pVLPD���OJ � LM HO�WpUPLQR� TXH� PLGH� OD� LQWHUDFFLyQ� OtQHD�JHQHUDFLyQ� �GLIHUHQFLD� HQWUH� OD� PHGLD� GH� OD�OtQHD�L�pVLPD�HQ�OD�JHQHUDFLyQ�M�pVLPD�\�VX�YDORU�HVSHUDGR�EDMR�XQ�PRGHOR�DGLWLYR��\�
LMNH HO�HUURU�DOHDWRULR�FRUUHVSRQGLHQWH�D�OD�LMN�pVLPD�UHSHWLFLyQ�

'H� HVWD� PDQHUD�� OD� YDULDQ]D� WRWDO� VH� SDUWLy� HQ� FRPSRQHQWHV� GHELGRV� D�GLIHUHQFLDV�HQWUH�UHSHWLFLRQHV�GH�XQD�OtQHD�HQ�OD�PLVPD�JHQHUDFLyQ��HQWUH�ODV�PHGLDV�GH� ODV� OtQHDV� SURPHGLDGDV� VREUH� JHQHUDFLRQHV� � �× OV ��� HQWUH� ODV�PHGLDV� HQ� GLVWLQWDV�JHQHUDFLRQHV� SURPHGLDGDV� VREUH� OtQHDV� \�� SRU� ~OWLPR�� HO� FRUUHVSRQGLHQWH� D� OD�LQWHUDFFLyQ�OtQHD�SRU�JHQHUDFLyQ�TXH��HQ�SULQFLSLR��HV�GHELGR�D�HIHFWRV�PXWDFLRQDOHV�TXH� QR� VRQ� FRQVWDQWHV� D� OR� ODUJR� GH� ODV� JHQHUDFLRQHV� �LQWHUDFFLyQ� JHQRWLSR�JHQHUDFLyQ���(VWH�GLVHxR�SHUPLWH�VHSDUDU�ODV�GLIHUHQFLDV�DPELHQWDOHV�HQWUH�OtQHDV�GH�ODV� JHQpWLFDV�� LQFOX\pQGRVH� ODV� ~OWLPDV� HQ� �× OV �� /D� YDULDQ]D� LQWHUOtQHDV� VH� HVWLPD� D�SDUWLU�GHO�VLJXLHQWH�WpUPLQR�GHULYDGR�GHO�DQiOLVLV�GH�YDULDQ]D�IDFWRULDO�
� �-10&/*0&/× �O � V �
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VLHQGR�0&/ \�0&/* ODV�PHGLDV�GH�FXDGUDGRV�FRUUHVSRQGLHQWHV�D� ODV� OtQHDV�\�D� OD�LQWHUDFFLyQ�OtQHD�JHQHUDFLyQ��PLHQWUDV�TXH�- \�1 VRQ�HO�Q~PHUR�GH�JHQHUDFLRQHV�\�HO�Q~PHUR�GH�UpSOLFDV�HYDOXDGDV�SRU�OtQHD�\�JHQHUDFLyQ��UHVSHFWLYDPHQWH�
(O� HUURU� WtSLFR� �(7�� FRQ� HO� TXH� VH� HVWLPy� �� �V(O VH� GHGXMR� D� SDUWLU� GH� OD�H[SUHVLyQ�

� �> @ DW
�0&;�0&/� 1)V((7 V�V O �

HQ�OD�TXH� �0&/V VH�FRUUHVSRQGH�FRQ� J��0&/ �� �0&;V FRQ� J��0&; \�1 HV�HO�Q~PHUR�GH�UHSHWLFLRQHV�SRU�OtQHD��0&/ VH�VXVWLWX\y�SRU� OD�PHGLD�GH�FXDGUDGRV�GH�ODV�OtQHDV�\�0&; VH�LJXDOy�D�OD�PHGLD�GH�FXDGUDGRV�FRUUHVSRQGLHQWHV�DO�HUURU��0&(��\� D� OD� LQWHUDFFLyQ� OtQHD�JHQHUDFLyQ� �0&/*��� VHJ~Q� VH� FRPSXWDUD� D� SDUWLU� GH� XQ�DQiOLVLV�GH�OD�YDULDQ]D�PRQR�R�PXOWLIDFWRULDO��UHVSHFWLYDPHQWH��J VRQ�ORV�JUDGRV�GH�OLEHUWDG�FRUUHVSRQGLHQWHV�D�FDGD�FDVR�
/D�REWHQFLyQ�GH�HVWLPDV�FOiVLFDV�GH� �� V(O ��TXH�HV�OD�UHGXFFLyQ�REVHUYDGD�GH�OD�PHGLD�GHO�FDUiFWHU�SRU�JHQHUDFLyQ��UHTXLHUH�GHO�FiOFXOR�GH� WP � �HFXDFLyQ�������'H�OD�SREODFLyQ�FRQWURO�VH�SXHGH�REWHQHU�XQD�HYDOXDFLyQ�GH� WP � ��SHUR�HO�TXH�HQ�HOOD�VH�SURGX]FDQ� FDPELRV� JHQpWLFRV� GHELGRV� D� OD� DSDULFLyQ� GH� PXWDFLRQHV� GXUDQWH� HO�SURFHVR� GH� DFXPXODFLyQ� QR� HV� XQ� KHFKR� LPSUREDEOH�� $Vt�� SXHV�� ODV� HVWLPDV� GH��� V(O SXHGHQ�HVWDU�VHVJDGDV��6LJXLHQGR�OD�HFXDFLyQ������HYDOXDPRV� �� V(O XVDQGR�OD�PHGLD�GH�OD�SREODFLyQ�FRQWURO�FRPR�HVWLPD�GH� WP � ��GH�PRGR�TXH�

� �V(O  '{ 0 � �DW
OWFW) PP � �

VLHQGR� OWP OD�PHGLD�GH�ODV�OtQHDV�\� FWP OD�GHO�FRQWURO��(O�(7�GH� �� V(O VH�REWLHQH�GH�OD�VLJXLHQWH�H[SUHVLyQ�
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� �> @V((7 O (7)�DW � �0' � � � �F���DW ;(7;(7)� � �
HQ�OD�TXH� � �O;(7 � \� � �F;(7 � VRQ�ORV�HUURUHV�WtSLFRV�DO�FXDGUDGR�GH�ODV�PHGLDV�GH�ODV�OtQHDV�\�GHO�FRQWURO��UHVSHFWLYDPHQWH�

3RGHPRV�REWHQHU��SRU�WDQWR��HQ�HO�VXSXHVWR�GH�LJXDOGDG�GH�HIHFWRV��  �VV ����XQRV�OtPLWHV�LQIHULRU�\�VXSHULRU�GH�O \�(�V���UHVSHFWLYDPHQWH��PHGLDQWH�ODV�OODPDGDV�HVWLPDV�%DWHPDQ��������
90 �'' � � �»»¼º««¬ª V�O �

�VV(� Od'' 90 �

09'' � � � � �»»¼º««¬ª V� V(�V( �
�V t''09 � �V(

(O�HUURU� WtSLFR�DSUR[LPDGR�DVRFLDGR�D�HVWDV� HVWLPDV� VH� FDOFXOy�XWLOL]DQGR� OD�H[SUHVLyQ�SDUD�OD�YDULDQ]D�GH�XQ�FRFLHQWH�EDMR�OD�VXSRVLFLyQ�GH�LQGHSHQGHQFLD�
� � � � � �� �> @ �<��

�
�
�;� <; <( ;(<( V�V V �

/RV�WpUPLQRV�HQFRQWUDGRV�HQ�OD�DQWHULRU�H[SUHVLyQ�VH�HVWLPDQ�FRPR�
� �> @ ��; ;(7 V
� �> @ ��< <(7 V
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GRQGH�; H�< VH�FRUUHVSRQGHQ�FRQ� 9' \� 0' ��UHVSHFWLYDPHQWH��DO�HVWLPDU�HO�HUURU�WtSLFR�GH�(�V��\�FRQ� 0' \�(�V��DO�FDOFXODU�HO�SHUWHQHFLHQWH�D�O �
�������(67,0$�'(/�*5$'2�'(�'20,1$1&,$

(O� FRHILFLHQWH� GH� GRPLQDQFLD� PHGLR� GH� ODV� PXWDFLRQHV� HVSRQWiQHDV� HV� XQ�SDUiPHWUR� HVHQFLDO� D� OD� KRUD� GH� KDFHU� SUHGLFFLRQHV� WHyULFDV� FRQFHUQLHQWHV� DO�PDQWHQLPLHQWR�GH�OD�YDULDELOLGDG�JHQpWLFD��&DEDOOHUR�\�.HLJKWOH\��������
(Q�OD�SREODFLyQ�FRQWURO��HV�SRVLEOH�REWHQHU�HVWLPDV�LQGLUHFWDV�GHO�FRHILFLHQWH�GH� GRPLQDQFLD� D� SDUWLU� GHO� DQiOLVLV� GH� FURPRVRPDV� H[WUDtGRV� GH� XQD� SREODFLyQ�QDWXUDO��8WLOL]DUHPRV�XQ�PRGHOR�GH�XQ� ORFXV� FRQ�GRV�DOHORV��GRQGH� �$ \� �$ VRQ�ORV�DOHORV�QR�PXWDQWH�\�PXWDQWH��UHVSHFWLYDPHQWH��OD�IUHFXHQFLD�JpQLFD�GH� �$ HV�S \�OD�GH� �$ HV�T �T� ���S���K HV�HO�JUDGR�GH�GRPLQDQFLD�GHO�DOHOR�PXWDQWH��K� ��������\��SDUD�DFFLRQHV�JpQLFDV�UHFHVLYD��DGLWLYD�\�GRPLQDQWH��UHVSHFWLYDPHQWH��\�K ����R�K !���SDUD�VREUH�\�VXEGRPLQDQFLD��\�V �� d� V ���HO�FRHILFLHQWH�GH�VHOHFFLyQ�HQ�FRQWUD�GHO�KRPRFLJRWR� �$ �$ �0XNDL� \� FRO��� ������0XNDL� \�<DPDJXFKL�� ������� /D� VLJXLHQWH�WDEOD�VH�REWLHQH�FXDQGR�VH�FUX]DQ�HQ�SDQPL[LD�JHQRWLSRV�KRPRFLJRWRV�

*HQRWLSR $�$� $�$� $�$�)UHFXHQFLD S� �ST T�9LDELOLGDG�UHODWLYD��<� � ��VK ��V+RPRFLJRWRV�SDUHQWDOHV $�$��$�$� $�$��$�$� $�$��$�$�6XPD�YLDELOLGDGHV�UHODWLYDV��;� � ��V ���V
'H�DFXHUGR�FRQ�OD�WDEOD��OD�YDULDQ]D�GH�; �YDULDQ]D�GH�OD�VXPD�GH�ORV�YDORUHV�JHQRWtSLFRV� GH� OD� YLDELOLGDG� GH� ORV� KRPRFLJRWRV� SDUHQWDOHV��� OD� YDULDQ]D� GH� <�YDULDQ]D�GHO�YDORU�JHQRWtSLFR�GH�OD�YLDELOLGDG�GHO�KHWHURFLJRWR��\�OD�FRYDULDQ]D�HQWUH�; H�< SXHGHQ�VHU�FDOFXODGDV�FRPR�

��; STV� V
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� � � �> @�T�TKT�KST��STV� ����< ���� V
� �> @K��TKSTV� �<; �� V �

6L�VXSRQHPRV�TXH���� LT HV�PX\�EDMD�� |S �������KD\�Q ORFL�VHJUHJDQGR�HQ�HO�FURPRVRPD�� \� ��� ODV� PXWDFLRQHV� QR� SUHVHQWDQ� HIHFWRV� HSLVWiWLFRV�� HO� FRFLHQWH��;<; VV � UHVXOWDUtD�HQ�OD�VLJXLHQWH�H[SUHVLyQ�
� �> @ ¦¦¦¦
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\� VL� OD� IUHFXHQFLD� JpQLFD� GH� �$ HQ� HO� ORFXV� L�pVLPR� IXHVH� OD� FRUUHVSRQGLHQWH� DO�HTXLOLEULR�PXWDFLyQ�VHOHFFLyQ� TXH� VH� H[SUHVD� FRPR� LLLL KVT O �� GRQGH� LO HV� OD�WDVD�GH�PXWDFLyQ�SDUD�HO�ORFXV�L��HQWRQFHV��HO�FRHILFLHQWH�GH�UHJUHVLyQ�GH�< VREUH�;� �;<;;< VVE ��  �� RIUHFH� XQD� HVWLPD� GH� OD� PHGLD� DUPyQLFD� PKa GH� ORV�FRHILFLHQWHV�GH�GRPLQDQFLD�GH�ODV�PXWDFLRQHV�UHFLpQ�DSDUHFLGDV�SRQGHUDGDV�SRU� LV ��VX�HIHFWR�PXWDFLRQDO�HQ�KRPRFLJRVLV�
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1R� REVWDQWH�� GHELGR� D VX� WDPDxR�� QXHVWUD� SREODFLyQ� FRQWURO� HVWDUi� PiV�SUy[LPD� DO� HTXLOLEULR� PXWDFLyQ�GHULYD�VHOHFFLyQ� TXH� DO� HTXLOLEULR� PXWDFLyQ�VHOHFFLyQ��(VWR�VLJQLILFD�TXH�KDEUi�PHQRV� ORFL� VHJUHJDQWHV�SHUR�HQ� ORV�TXH� LT VHUi�FRPR�PHGLD�PD\RU�TXH� LLL KVO ��SRU�WDQWR��HQ�HO�QXPHUDGRU�GH�OD�HFXDFLyQ�����OD�H[SUHVLyQ� GHO� FRUFKHWH� VHUi� PD\RU� TXH� K \� �;<; VV � VREUHHVWLPDUi� OD� PHGLD�DUPyQLFD� GHO� FRHILFLHQWH� GH� GRPLQDQFLD� GH� OD� QXHYD�PXWDFLyQ�� $GHPiV�� FRPR� VH�
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HVSHUD�TXH�V \�K HVWpQ�QHJDWLYDPHQWH�FRUUHODFLRQDGRV��OD�SRQGHUDFLyQ�SRU�V OOHYDUi�D�FLHUWD� VREUHHVWLPD�GH� OD�PHGLD� DUPyQLFD�GH� ODV� K QR�SRQGHUDGDV� �HQ� OD�PHGLGD� HQ�TXH� HVWpQ� SUHVHQWHV� PXWDFLRQHV� GH� HIHFWR� JUDQGH� TXH� VXHOHQ� VHU� PDUFDGDPHQWH�UHFHVLYDV��\��D�VX�YH]��OD�PHGLD�DUPyQLFD�VXEHVWLPDUi�OD�DULWPpWLFD��(O�UHVXOWDGR�FRQ�HVWRV�VHVJRV�HV�LQFLHUWR�\�VHUi�FRPHQWDGR�HQ�OD�GLVFXVLyQ�
3RU�HVWH�PRWLYR�QRV�OLPLWDUHPRV�D�LQWHUSUHWDU�ODV�HVWLPDV�REWHQLGDV�XVDQGR�OD�HFXDFLyQ���SDUD�OD�SREODFLyQ�FRQWURO�FRPR�OD�PHGLD�GH�K SRQGHUDGD�SRU �V SDUD�HO�FRQMXQWR� GH� FRSLDV� GH� PXWDFLRQHV� GHOHWpUHDV� SUHVHQWHV� HQ� OD� SREODFLyQ�� 3DUD�VLPSOLILFDU��HVWD�HVWLPD�VHUi�GHQRWDGD�FRPR�K× �
3RU� RWUD� SDUWH�� HQ� OD� JHQHUDFLyQ� ���� VH� HYDOXy� OD� YLDELOLGDG� PHGLD� GH� ORV�FURPRVRPDV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�HQ�KRPRFLJRVLV�\�KHWHURFLJRVLV�FRQ�XQ�FURPRVRPD� FRQWURO�� (Q� HVWH� FDVR� SRGHPRV� VXSRQHU� TXH� FDGD� PXWDFLyQ� HVWi�UHSUHVHQWDGD�HQ�VyOR�XQD�OtQHD�L \�TXH��DO�VHU�HOHYDGR�HO�Q~PHUR�Q GH�HOODV�HYDOXDGDV��OD� PHGLD� GH� ODV� �Q���� OtQHDV� UHVWDQWHV� HV� DSUR[LPDGDPHQWH� LJXDO� D� OD� PHGLD� GHO�FRQMXQWR�GH�ODV�Q OtQHDV��(QWRQFHV��SDUD�XQD�PXWDFLyQ�FRQ�HIHFWRV�V \�VK \�VLHQGR�;H� < ORV� YDORUHV� JHQRWtSLFRV� GH� OD� YLDELOLGDG� HQ� KRPRFLJRVLV� \� KHWHURFLJRVLV��UHVSHFWLYDPHQWH�

� �� � � �� � � � QKV�Q��VKVQ�<<;;( �<;  ¹̧·©̈§ ��|�� V �

� � � � QV�Q��VQ�;;( ����;  ¹̧·©̈§ ��|� V �
\�FRQVLGHUDQGR�WRGDV�ODV�PXWDFLRQHV�DFXPXODGDV�

�ZV�
�

�;
<; KV KV   VV ¦¦� �

TXH�HV�HO�FRHILFLHQWH�GH�GRPLQDQFLD�PHGLR�GH�OD�QXHYD�PXWDFLyQ�SRQGHUDGD�SRU�HO�



0$7(5,$/�<�0e72'26

��

FXDGUDGR�GHO�HIHFWR�HQ�KRPRFLJRVLV�\�WHQGHUi��SRU�WDQWR��D�VXEHVWLPDU�HO�K PHGLR�QR�SRQGHUDGR�GHELGR�D�OD�PD\RU�UHFHVLYLGDG�GH�ODV�PXWDFLRQHV�PiV�GHOHWpUHDV�
(Q�DPERV�FDVRV� �FRQWURO������ OtQHDV������� �;<; VV � VH�FDOFXOy�XWLOL]DQGR�ODV� HVWLPDV� GLVSRQLEOHV� GH� OD� FRYDULDQ]D� HQWUH� ORV� YDORUHV� IHQRWtSLFRV� GH�KRPRFLJRWRV� \� KHWHURFLJRWRV� \� HO� FRPSRQHQWH� JHQpWLFR� GH� OD� YDULDQ]D� HQ�KRPRFLJRVLV�REWHQLGR�D�SDUWLU�GHO�DQiOLVLV�GH� OD�YDULDQ]D�FRUUHVSRQGLHQWH� �0XNDL�\�<DPD]DNL��������0XNDL�\�FRO���������
1XHVWUD� HVWLPD� GH� �� �ZVK( �� D� OD� TXH� WDPELpQ� GHQRPLQDUHPRV� K× �� VHUi�

FDOFXODGD� FRPR� �×× ;;< VV �� GRQGH� HO� DFHQWR� FLUFXQIOHMR� LQGLFD� ODV� HVWLPDV�FRUUHVSRQGLHQWHV��$Vt�SXHV�� OD� LQWHUSUHWDFLyQ�GH�K× GHSHQGHUi�GH�VL�QRV�UHIHULPRV�D�OD�HVWLPD�REWHQLGD�HQ�OD�SREODFLyQ�VHJUHJDQWH�FRQWURO�R�HQ�ODV�OtQHDV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV��DXQTXH�HQ�DPERV�FDVRV� �××× ;;<K VV �
3RU�RWUR�ODGR��HO�HUURU�WtSLFR�DSUR[LPDGR�GH�HVWDV�HVWLPDV�VH�FDOFXOy�FRPR�

� � � �E(7EKK×(7 | �
GRQGH�K× VH�FRUUHVSRQGH�FRQ�OD�HVWLPD�REWHQLGD�\�E FRQ�HO�FRHILFLHQWH�GH�UHJUHVLyQ�GH� ORV� YDORUHV� IHQRWtSLFRV� HQ� KHWHURFLJRVLV� VREUH� ORV� FRUUHVSRQGLHQWHV� DO�KRPRFLJRWR��R�VXPD�GH�KRPRFLJRWRV�HQ�HO�FDVR�GH�OD�SREODFLyQ�FRQWURO��
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�����',675,%8&,Ð1�'(�/$�0(',$�'(�/$6�/Ì1($6
/DV� GLVWULEXFLRQHV� GH� ORV� YDORUHV� GH� YLDELOLGDG� GHO� FURPRVRPD� ,,�FRUUHVSRQGLHQWHV� D� ODV� OtQHDV�$0��HQ�KRPRFLJRVLV�\�KHWHURFLJRVLV��\�DO�FRQWURO� �HQ�KRPRFLJRVLV�\�SDQPL[LD���VH�H[SRQHQ�HQ�ODV�)LJXUDV�����FRQ�UHVSHFWR�DO�tQGLFH���\�HQ�ODV�)LJXUDV�����SDUD�HO�tQGLFH���
/DV� PHGLDV�� YDULDQ]DV� \� FRHILFLHQWHV� GH� DVLPHWUtD� \� FXUWRVLV� GH� ODV�GLVWULEXFLRQHV� PHQFLRQDGDV�� MXQWR� FRQ� VXV� FRUUHVSRQGLHQWHV� HUURUHV� WtSLFRV�� VH�PXHVWUDQ�HQ�ODV�7DEODV����tQGLFH����\����tQGLFH����
/RV� DQiOLVLV� GH� YDULDQ]D� FRQGXFHQWHV� D� OD� HVWLPDFLyQ� GHO� FRPSRQHQWH�LQWHUOtQHDV�GH�OD�YDULDQ]D�VH�SUHVHQWDQ�HQ�ODV�7DEODV������tQGLFH����\������tQGLFH����

7DEOD��� 9LDELOLGDG�UHODWLYD�D�&\�/��tQGLFH�����PHGLD��; ���YDULDQ]D�� �V � \�FRHILFLHQWHV�GH�DVLPHWUtD�� �J � \�FXUWRVLV�� �J � GH�ODV�GLVWULEXFLRQHV�GH�OD�YLDELOLGDG�GHO�FURPRVRPD�,,�GH�ODV�OtQHDV�$0��HQ�KRPRFLJRVLV�\�KHWHURFLJRVLV� \�GHO�FRQWURO��HQ�KRPRFLJRVLV�\�SDQPL[LD��
; �� ���� ��[ ��VV J� J�

*HQHUDFLyQ����/tQHDV�KRPRFLJRVLV ����������� ������ ������������ ������������&RQWURO�KRPRFLJRVLV ����������� ������ ������������ ������������&RQWURO�SDQPL[LD ����������� ������ ������������ ������������
*HQHUDFLyQ����/tQHDV�KRPRFLJRVLV ����������� ������ ������������ ������������/tQHDV�KHWHURFLJRVLV ����������� ������ ������������ ������������&RQWURO�SDQPL[LD ����������� ������ ������������ ������������

3DUD� REWHQHU� GLFKRV� KLVWRJUDPDV� GH� IUHFXHQFLD�� ORV� HVWDGtVWLFRV�GHVFULSWLYRV�
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DQWHULRUPHQWH� PHQFLRQDGRV� \� ORV� DQRYDV�� VH� HOLPLQDURQ� GHO� DQiOLVLV� DTXHOORV�FURPRVRPDV� HQ� ORV� TXH�� ��� HO� Q~PHUR� WRWDO� GH� LQGLYLGXRV� VLOYHVWUHV \� &\�/REWHQLGRV� HQ� HO� FRQMXQWR� GH� ODV� UpSOLFDV� GH� XQ� GHWHUPLQDGR� FUX]DPLHQWR�� IXHUD�PHQRU� R� LJXDO� TXH� YHLQWLFLQFR� HQ� DOJXQD� GH� ODV� GRV� JHQHUDFLRQHV� �OtQHDV�$0���� \������MXQWR�FRQ�FXDWUR�FURPRVRPDV�FRQWURO��SDUD�HO�tQGLFH����OtQHD�$0�����PiV�GRV�FURPRVRPDV� FRQWURO�� SDUD� HO� tQGLFH� ��� ��� QR� VH� GLVSRQtD� GH� GDWRV� HQ� DOJXQD�JHQHUDFLyQ� �OtQHDV� $0� ����� ���� \� ���� SDUD� DPERV� tQGLFHV��� \� ��� VH� GHWHFWy� OD�SUHVHQFLD� GH� OHWDOHV� �FXDWUR� FURPRVRPDV� FRQWURO� HQ� OD� JHQHUDFLyQ� ������ /DV� OtQHDV�FX\R� tQGLFH� GH� YLDELOLGDG� VH� DSDUWDUD� GH� OD�PHGLD�PiV� GH� WUHV� GHVYLDFLRQHV� WtSLFDV�IXHURQ� WDPELpQ� H[FOXLGDV� GHO� DQiOLVLV�� SHUR� DSDUHFHQ� UHSUHVHQWDGDV� HQ� ORV�KLVWRJUDPDV��OtQHD�$0����HQ�HO�SULPHU�H[SHULPHQWR�SDUD�HO�tQGLFH���\�OtQHD�$0����HQ�HO�VHJXQGR�H[SHULPHQWR�SDUD�DPERV�tQGLFHV�
7DEOD��� 9LDELOLGDG�UHODWLYD�D�&\����tQGLFH�����PHGLD��; ���YDULDQ]D�� �V � \�FRHILFLHQWHV�GH�DVLPHWUtD�� �J � \�FXUWRVLV�� �J � GH�ODV�GLVWULEXFLRQHV�GH�OD�YLDELOLGDG�GHO�FURPRVRPD�,,�GH�ODV�OtQHDV�$0��HQ�KRPRFLJRVLV�\�KHWHURFLJRVLV� \�GHO�FRQWURO��HQ�KRPRFLJRVLV�\�SDQPL[LD��

; �� ���� ��[ ��VV J� J�
*HQHUDFLyQ����/tQHDV�KRPRFLJRVLV ������������ ����� ������������ ������������&RQWURO�KRPRFLJRVLV ������������ ����� ������������ ������������&RQWURO�SDQPL[LD ������������ ����� ������������ ������������
*HQHUDFLyQ����/tQHDV�KRPRFLJRVLV ������������ ����� ������������ ������������/tQHDV�KHWHURFLJRVLV ������������ ����� ������������ ������������&RQWURO�SDQPL[LD ������������ ����� ������������ ������������

(Q�ORV�GRV�H[SHULPHQWRV��OD�YLDELOLGDG�PHGLD�HQ�KRPRFLJRVLV��DPERV�tQGLFHV��GH�ORV�FURPRVRPDV�SURFHGHQWHV�GH�ODV�OtQHDV�$0�IXH�VLJQLILFDWLYDPHQWH�PHQRU�TXH�OD� FRUUHVSRQGLHQWH� DO� FRQWURO� HQ� SDQPL[LD� �7DEOD� ���� (Q� FDGD� H[SHULPHQWR� SRU�VHSDUDGR��OD�YLDELOLGDG�PHGLD�HQ�KRPRFLJRVLV��WDQWR�GH�ORV�FURPRVRPDV�GH�ODV�OtQHDV�$0�FRPR�GHO�FRQWURO�� UHVXOWy�VHU�PHQRU�TXH� OD�FDOFXODGD�SDUD� ORV�FURPRVRPDV�GH�ODV�OtQHDV�$0�HQ�KHWHURFLJRVLV�R�ORV�GHO�FRQWURO�HQ�SDQPL[LD��UHVSHFWLYDPHQWH�
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8WLOL]DQGR� HO� tQGLFH� ��� HO� FRPSRQHQWH� LQWHUOtQHDV� GH� OD� YDULDQ]D� �7DEOD� ���FRUUHVSRQGLHQWH� D� ORV� FURPRVRPDV� GH� ODV� OtQHDV� $0� HQ� KRPRFLJRVLV� IXH�VLJQLILFDWLYDPHQWH�PD\RU� TXH� FHUR� HQ DPERV� H[SHULPHQWRV�� DXQTXH�QR�RFXUULy� DVt�HQ�ORV�FDVRV�UHVWDQWHV��FURPRVRPDV�GH�ODV�OtQHDV�$0�HQ�KHWHURFLJRVLV�\�FURPRVRPDV�FRQWURO� HQ� KRPRFLJRVLV� \� SDQPL[LD��� /D� YDULDQ]D� LQWHUOtQHDV� FRUUHVSRQGLHQWH� D� ODV�OtQHDV�$0�HQ�KRPRFLJRVLV�IXH�VLHPSUH�VXSHULRU�D�VX�YDORU�HQ�KHWHURFLJRVLV�R�DO�GHO�FRQWURO�HQ�SDQPL[LD�
/RV�YDORUHV�GH�ODV�PHGLDV�GH�ODV�GLVWULEXFLRQHV�GH�ODV�YLDELOLGDGHV�GH�ODV�OtQHDV�IXHURQ�VLHPSUH�PHQRUHV�SDUD�HO�tQGLFH���TXH�SDUD�HO����SXHVWR�TXH�ORV�KHWHURFLJRWRV�&\��� HUDQ�PiV� YLDEOHV� TXH� ORV�&\�/�� 6LQ� HPEDUJR�� ODV� FRPSDUDFLRQHV� GH�PHGLDV�HQWUH� ORV� GLIHUHQWHV� JUXSRV� �HQ� KRPRFLJRVLV�� KHWHURFLJRVLV� \� SDQPL[LD�� OOHYDURQ� D�FRQFOXVLRQHV�VHPHMDQWHV�D� ODV�DQWHULRUPHQWH�H[SXHVWDV�SDUD�HO� tQGLFH����/D�YDULDQ]D�HQWUH�OtQHDV�IXH�GHO�PLVPR�RUGHQ�SDUD�ORV�GRV�tQGLFHV��SHUR�PD\RU�SDUD�HO�tQGLFH���
3DUD� DPERV� tQGLFHV�� ORV� FRHILFLHQWHV� GH� DVLPHWUtD� \� FXUWRVLV� GH� WRGDV� ODV�GLVWULEXFLRQHV� PRVWUDGDV� QR� VH� DSDUWDURQ� VLJQLILFDWLYDPHQWH� GH� OD� QRUPDOLGDG�� ���   JJ ��� OR� TXH� HV� SUHYLVLEOH� WUDV� XQ� ODUJR� SHULRGR� GH� DFXPXODFLyQ� GH�PXWDFLRQHV�
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7DEOD��� 9LDELOLGDG�UHODWLYD�D�&\�/��tQGLFH�����DQiOLVLV�GH� OD�YDULDQ]D�\�YDULDQ]DV�JHQpWLFDV�LQWHUOtQHDV� �OV REWHQLGDV�SDUD�FDGD�JUXSR�HQ�GLVWLQWDV�JHQHUDFLRQHV�
6��&� *��/� 0��&� ) 6LJ� �OVV

*HQHUDFLyQ����/tQHDV�KRPRFLJRVLV(QWUH�OtQHDV ������ ��� ����� ������
 ������ ������'HQWUR�GH�OtQHD ������ ��� �����&RQWURO�KRPRFLJRVLV(QWUH�OtQHDV ������ ��� ����� ����� 
 ������ ������'HQWUR�GH�OtQHD ������ ��� �����&RQWURO�SDQPL[LD(QWUH�OtQHDV ������ ��� ����� ����� 
 ������ ������'HQWUR�GH�OtQHD ������ ��� �����
*HQHUDFLyQ����/tQHDV�KRPRFLJRVLV(QWUH�OtQHDV ������ ��� ����� ������
 ������ ������'HQWUR�GH�OtQHD ������ ��� �����/tQHDV�KHWHURFLJRVLV(QWUH�OtQHDV ������ ��� ����� ����� 
 ������ ������'HQWUR�GH�OtQHD ������ ��� �����&RQWURO�SDQPL[LD(QWUH�OtQHDV ������ ��� ����� ����� 
 ������ ������'HQWUR�GH�OtQHD ������ ��� �����

 S�������
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7DEOD��� 9LDELOLGDG�UHODWLYD�D�&\����tQGLFH�����DQiOLVLV�GH� OD�YDULDQ]D�\�YDULDQ]DV�JHQpWLFDV�LQWHUOtQHDV� �OV REWHQLGDV�SDUD�FDGD�JUXSR�HQ�GLVWLQWDV�JHQHUDFLRQHV�
6��&� *��/� 0��&� ) 6LJ� �OVV

*HQHUDFLyQ����/tQHDV�KRPRFLJRVLV(QWUH�OtQHDV ������ ��� ����� ����� 
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6��&� *��/� 0��&� ) 6LJ� �OVV
)XHQWH�GH�YDULDFLyQ*HQHUDFLyQ+LSyWHVLV ������ ����� ����� ����� ������(UURU ������ ����� �����/tQHD+LSyWHVLV ������ ����� ����� ����� ������ ������(UURU ������ ����� �����,QWHUDFFLyQ+LSyWHVLV ������ ����� ����� ����� ������(UURU ������ ����� �����
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)LJXUD� �� 9LDELOLGDG� UHODWLYD� D�&\�/� �tQGLFH� ���� KLVWRJUDPDV� GH� IUHFXHQFLD� GH� OD� YLDELOLGDG�PHGLD� GH� FURPRVRPDV� ,,� H[WUDtGRV� GH� ODV� OtQHDV� $0� HQ� KRPRFLJRVLV� ���$��� \� GHO� FRQWURO� HQ�KRPRFLJRVLV����%� \�SDQPL[LD����&� �JHQHUDFLyQ������
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)LJXUD� �� 9LDELOLGDG� UHODWLYD� D�&\��� �tQGLFH� ���� KLVWRJUDPDV� GH� IUHFXHQFLD� GH� OD� YLDELOLGDG�PHGLD� GH� FURPRVRPDV� ,,� H[WUDtGRV� GH� ODV� OtQHDV� $0� HQ� KRPRFLJRVLV� ���$��� \� GHO� FRQWURO� HQ�KRPRFLJRVLV����%� \�SDQPL[LD����&� �JHQHUDFLyQ������
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�����3$5É0(7526�087$&,21$/(6
/D� WDVD� GH� UHGXFFLyQ� GH� OD� YLDELOLGDG� PHGLD� SRU� JHQHUDFLyQ� � �V(O �� OD� GH�LQFUHPHQWR�GH� OD�YDULDELOLGDG�HQWUH� OtQHDV� � ��V(O �� OD� WDVD�PXWDFLRQDO� O ��HO�HIHFWR�HQ� KRPRFLJRVLV� � �V( \� HO� JUDGR� GH� GRPLQDQFLD� PHGLRV� GH� ODV� PXWDFLRQHV�LPSOLFDGDV�K× ��VH�PXHVWUDQ�HQ�OD�7DEOD���SDUD�HO�tQGLFH���\�HQ�OD�7DEOD���SDUD�HO�tQGLFH���HQ�ODV�JHQHUDFLRQHV�UHIHULGDV�

7DEOD��� 9LDELOLGDG�UHODWLYD�D�&\�/��tQGLFH�����HVWLPDV�GH�SDUiPHWURV�PXWDFLRQDOHV��UHVXOWDGRV�WUDQVIRUPDGRV�SDUD�WRGR�HO�JHQRPD�PXOWLSOLFDQGR�O SRU������
*HQHUDFLyQ���� *HQHUDFLyQ���� $QiOLVLV�FRQMXQWR
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3DUD�DPERV� tQGLFHV�� OD� UHGXFFLyQ�GH� OD�YLDELOLGDG�PHGLD� � �V(O RVFLOy�HQWUH������\�������6LQ�HPEDUJR��HO�LQFUHPHQWR�GH�OD�YDULDELOLGDG�HQWUH�OtQHDV� � ��V(O VH�VLWXy�HQWUH����[���� \����[���� FRQ�HO�tQGLFH����REWHQLpQGRVH�YDORUHV�GHO�RUGHQ�GH�OD�PLWDG�SDUD�HO�tQGLFH����HQWUH�����[���� \����[�������(VWD�GLIHUHQFLD�OOHYy�FRQVLJR�TXH�ODV�HVWLPDV�JOREDOHV�GH�OD�WDVD�GH�PXWDFLyQ�O REWHQLGDV�SDUD�HO�tQGLFH����������IXHUDQ�DSUR[LPDGDPHQWH�HO�GREOH�GH�ODV�FDOFXODGDV�SDUD�HO�tQGLFH�����������PLHQWUDV�TXH�ODV�HVWLPDV�GHO�HIHFWR�PXWDFLRQDO�(�V��FRQ�UHVSHFWR�DO�tQGLFH����������IXHUD�DOUHGHGRU�GH�OD�PLWDG�GHO�YDORU�FRPSXWDGR�SDUD�HO�tQGLFH�����������(Q�WRGR�FDVR��ODV�HVWLPDV�GH�O
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IXHURQ� VLHPSUH� SHTXHxDV� \� ODV� GH� (�V�� UHODWLYDPHQWH� EDMDV�� /RV� UHVXOWDGRV�FRQILUPDQ�� SRU� WDQWR�� OD� DXVHQFLD� GH�PXWDFLRQHV� GH� HIHFWRV� GHOHWpUHRV� VHYHURV� HQ�QXHVWUDV�OtQHDV�$0�
7DEOD��� 9LDELOLGDG�UHODWLYD�D�&\����tQGLFH�����SDUiPHWURV�PXWDFLRQDOHV��GDWRV�WUDQVIRUPDGRV�SDUD�WRGR�HO�JHQRPD��

*HQHUDFLyQ���� *HQHUDFLyQ���� $QiOLVLV�FRQMXQWR
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/DV�HVWLPDV�GHO�JUDGR�GH�GRPLQDQFLD�SDUD�HO�tQGLFH�� IXHURQ�PX\�VHPHMDQWHV�HQ�GLVWLQWDV�JHQHUDFLRQHV��PLHQWUDV�TXH�ODV�FRUUHVSRQGLHQWHV�DO�tQGLFH���SUHVHQWDEDQ�PD\RUHV�GLIHUHQFLDV� HQWUH� Vt�\� IXHURQ��JHQHUDOPHQWH�� LQIHULRUHV�D� ODV�SULPHUDV��6yOR�ODV� HVWLPDV� REWHQLGDV� HQ� OD� JHQHUDFLyQ� ���� IXHURQ� VLJQLILFDWLYDPHQWH�PD\RUHV� TXH�FHUR� VLHQGR�� DGHPiV��PX\� VHPHMDQWHV� SDUD� ORV� GRV� tQGLFHV�� 6X� YDORU� � � � ���|K( ��VXJLHUH�TXH� OD� DFFLyQ�JpQLFD�SURPHGLR�GH� ODV�PXWDFLRQHV�HV�GH� UHFHVLYLGDG�SDUFLDO��WDQWR� HQ� ODV� OtQHDV�$0�FRPR�HQ� HO� FRQWURO��'HEH� WHQHUVH� HQ� FXHQWD�� VLQ�HPEDUJR��TXH� ODV� HVWLPDV� GH� OD� JHQHUDFLyQ� ���� \� OD� JOREDO� �JHQHUDFLRQHV� ��������� QR� VRQ�LQGHSHQGLHQWHV�� SXHVWR� TXH� HQ� HO� FiOFXOR� GH� DPEDV� VH� KDQ� XWLOL]DGR� ORV� PLVPRV�GDWRV�� HQ� OR� TXH� UHVSHFWD� D� ORV� KHWHURFLJRWRV�� 3RU� RWUD� SDUWH�� ODV� HVWLPDV� GH�(�K��SHUWHQHFLHQWHV�D�ODV�OtQHDV�$0�HVWiQ�DVRFLDGDV�D�HVWLPDV�EDMDV�GH�(�V��
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(Q� HVWH� WUDEDMR� VH� KD� DQDOL]DGR� HO� FDPELR� GH� YLDELOLGDG� HQ� XQ� FRQMXQWR� GH�OtQHDV� FRQVDQJXtQHDV� HQ� ODV� TXH� VH� KD� SHUPLWLGR� OD� DFXPXODFLyQ� GH� PXWDFLRQHV�GXUDQWH�����JHQHUDFLRQHV��'HELGR�D� OR�SURORQJDGR�GHO�SURFHVR�VH�HVSHUD�XQD�JUDQ�SRWHQFLD H[SHULPHQWDO�D� OD�KRUD�GH�GHWHFWDU�WDVDV�SHTXHxDV�GH�GHFOLYH�HQ�YLDELOLGDG�TXH��SRU� WDQWR��SHUPLWLUi�GHVFXEULU�HO�GHFOLYH�GH�HVWH�FDUiFWHU�GHELGR�D�PXWDFLRQHV�GHOHWpUHDV�SRFR�R�PX\�SRFR�VHYHUDV�
$WHQGLHQGR�DO�FURPRVRPD�,,��ORV�UHVXOWDGRV�REWHQLGRV�LQGLFDQ�TXH�ODV�016�RFXUULHURQ� FRQ� EDMD� IUHFXHQFLD� � ����|O ��� XQRV� HIHFWRV� HQ� KRPRFLJRVLV� (�V��FHUFDQRV� D� ���� \� XQ� JUDGR� GH� GRPLQDQFLD� PHGLR� (�K�� GH� DSUR[LPDGDPHQWH� �����(VWRV�YDORUHV�HVWiQ�UHxLGRV�FRQ�ODV�HVWLPDV�FOiVLFDV�DSRUWDGDV�SRU�0XNDL�\�2KQLVKL���TXH� LPSOLFDQ� XQD� WDVD� GH� PXWDFLyQ� GLH]� YHFHV� PD\RU� \� XQ� HIHFWR� PHGLR� GH� ODV�PXWDFLRQHV�PiV� SHTXHxR�� DGHPiV� GH� XQD� DFFLyQ� JpQLFD� SUiFWLFDPHQWH� DGLWLYD�� /D�YDOLGH]�GH�QXHVWUD�DSUR[LPDFLyQ�H[SHULPHQWDO�HV�H[DPLQDGD�HQ�OD�SULPHUD�SDUWH�GH�HVWD�VHFFLyQ��HO�UHVWR�VH�FHQWUD�HQ�HO�DQiOLVLV�GH�ORV�UHVXOWDGRV�

�����',6(f2�(;3(5,0(17$/
(O� Q~PHUR� GH�PXWDFLRQHV� DFXPXODGDV� HQ� ODV� OtQHDV� VH� LQFUHPHQWDUi� FRQ� OD�GXUDFLyQ� GHO� SHULRGR� FRQVLGHUDGR� \�� SRU� FRQVLJXLHQWH�� OD� FDSDFLGDG� H[SHULPHQWDO�SDUD�GHWHFWDU�OD�WDVD�GH�GHFOLYH�HQ�YLDELOLGDG�GHELGD�D�PXWDFLRQHV�GHOHWpUHDV�WHQXHV�R�PX\� WHQXHV� WDPELpQ� DXPHQWDUi�� 3RU� RWUR� ODGR�� OD� DFXPXODFLyQ� GH� XQ� Q~PHUR�FUHFLHQWH� GH� PXWDFLRQHV� GHOHWpUHDV� HQ� ODV� OtQHDV� LPSOLFDUi� XQD� IRUPD� GH� OD�GLVWULEXFLyQ� GH� VXV� YLDELOLGDGHV�PHGLDV� SUy[LPD� D� OD� GH� XQD� FXUYD� QRUPDO�� OR� TXH�LPSHGLUi�HO�HVWXGLR�GH�ODV�SURSLHGDGHV�GH�PXWDFLRQHV�LQGLYLGXDOHV��(Q�QXHVWUR�FDVR��GHVSXpV� GH� HOLPLQDU� XQD� VROD� OtQHD� H[WUHPD� HQ� FDGD� XQD� GH� ODV� GRV� JHQHUDFLRQHV�FRQVLGHUDGDV��QLQJXQD�GH�ODV�GLVWULEXFLRQHV�GH�OD�YLDELOLGDG�PHGLD�GH�ODV� OtQHDV�$0�
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VH� DSDUWy� VLJQLILFDWLYDPHQWH� GH� OD� QRUPDOLGDG�� (VWR� H[FOX\y� OD� HVWLPDFLyQ� GH�SDUiPHWURV�PXWDFLRQDOHV� SRU�PpWRGRV� EDVDGRV� HQ� OD� LQIRUPDFLyQ� FRQWHQLGD� HQ� OD�IRUPD� GH� OD� GLVWULEXFLyQ�� FRPR� PtQLPD� GLVWDQFLD R� Pi[LPD� YHURVLPLOLWXG �*DUFtD�'RUDGR��������.HLJKWOH\���������(Q�HVWDV�FLUFXQVWDQFLDV�HOHJLPRV�H[FOXLU�HVDV�OtQHDV�H[WUHPDV� GH� ORV� DQiOLVLV�� UHVWULQJLHQGR� DVt� QXHVWUR� HVWXGLR� D�016��2WUD� GLILFXOWDG�TXH�VXUJH�DO�HVWXGLDU�OtQHDV�$0�FX\DV�PHGLDV�VH�DMXVWDQ�D�XQD�GLVWULEXFLyQ�QRUPDO��HV�OD�LPSRVLELOLGDG�GH�FXDQWLILFDU�GH�PDQHUD�SUHFLVD�TXp�VH�HQWLHQGH�SRU�PXWDFLRQHV�QR�VHYHUDV��HV�GHFLU��FXiO�HV�OD�PDJQLWXG�GH�ORV�HIHFWRV�GHOHWpUHRV�H[FOXLGRV��OR�TXH�FRPSOLFD�HQ�SDUWH�HVWD�GLVFXVLyQ�
$�PHGLGD�TXH�VH�DODUJD�HO�SHUtRGR�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�� OD�DFFLyQ�GH� OD� VHOHFFLyQ� QDWXUDO� VHUi� FDGD� YH]� PiV� LPSRUWDQWH�� VLPSOLILFDQGR� OD� VLWXDFLyQ��SRGHPRV� FRQVLGHUDU�TXH� OD� VHOHFFLyQ� DFW~D� D� GRV�QLYHOHV�� ��� UHGXFLHQGR� OD� WDVD�GH�ILMDFLyQ�GH�PXWDFLRQHV�FRQ�HIHFWR�GHOHWpUHR��\���� OOHYDQGR�D� OD H[WLQFLyQ�D�DTXHOODV�OtQHDV�FRQ�XQ�ODVWUH�H[FHVLYR�GH�PXWDFLRQHV�ILMDGDV�
(O�SULPHU�IHQyPHQR� WHQGUtD� OXJDU�GHVGH�HO�FRPLHQ]R�GHO�H[SHULPHQWR��\� VX�LQWHQVLGDG�VH�SRGUtD�FRQVLGHUDU�FRQVWDQWH�D�OR�ODUJR�GHO�WLHPSR��6LQ�HPEDUJR��FRPR�OD� HILFDFLD� WRWDO� VH� YD GHWHULRUDQGR� SURJUHVLYDPHQWH�� OD� DSDULFLyQ� GH� QXHYDV�PXWDFLRQHV�GHOHWpUHDV�VHYHUDV�LUi�KDFLHQGR�PiV�SUREDEOH�OD�XWLOL]DFLyQ�GH�ORV�WXERV�UHVHUYDV� PDQWHQLGRV� SDUD� UHHPSOD]DU� ORV� WXERV� IDOOLGRV�� (VWR� LQFUHPHQWDUi� OD�HILFLHQFLD�GH� OD� VHOHFFLyQ�QDWXUDO�HQ�FRQWUD�GH� ODV�PXWDFLRQHV� VHYHUDV�R�PRGHUDGDV�TXH� RFXUUDQ� HQ� HWDSDV� SRVWHULRUHV�� HVWRUEDQGR� VX� DFXPXODFLyQ� HQ� QXHVWUDV� OtQHDV�FRQVDQJXtQHDV�� 3RU� WDQWR�� HO� REMHWR� GH� LQYHVWLJDFLyQ� GH� HVWH� WUDEDMR� QR� HV� OD� WDVD�RULJLQDO� \� OD�GLVWULEXFLyQ�GH� HIHFWRV�GH� WRGDV� ODV�PXWDFLRQHV�GHOHWpUHDV� DSDUHFLGDV��VLQR�~QLFDPHQWH� ODV�GH�DTXpOODV�FRQ�HIHFWRV�GHOHWpUHRV� OR�EDVWDQWH�SHTXHxRV�FRPR�SDUD�TXH�HVFDSHQ�GH�OD�VHOHFFLyQ�QDWXUDO��$IRUWXQDGDPHQWH��OD�REWHQFLyQ�GH�HVWLPDV�YiOLGDV�GH� OD� WDVD� \� HO� HIHFWR�PHGLR�GH� ODV�PXWDFLRQHV�GHOHWpUHDV� WHQXHV� HV� OR�PiV�LPSRUWDQWH�GHVGH�HO�SXQWR�GH�YLVWD�HYROXWLYR�
6H�HVSHUD�TXH�OD�WDVD�GH�H[WLQFLyQ�GH�OtQHDV�VH�LQFUHPHQWH�FRQ�HO�WLHPSR�\�TXH�HO� Q~PHUR� GH� PXWDFLRQHV� GHOHWpUHDV� ILMDGDV� HQ� ODV� OtQHDV� VXSHUYLYLHQWHV� QR� VH�
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GLVWULEX\D� FRPR� XQD� 3RLVVRQ�� OR� TXH� HV� XQ� LQFRQYHQLHQWH� LQFOXVR� D� OD� KRUD� GH�HVWLPDU�OD�WDVD�\�HO�HIHFWR�PHGLR�GH�ODV�PXWDFLRQHV�GHOHWpUHDV�PHGLDQWH�HO�PpWRGR�GH�%DWHPDQ�� (Q� SDUWLFXODU�� VL� HO� Q~PHUR� GH� PXWDFLRQHV� DFXPXODGDV� SRU� OtQHD� VH�GLVWULEX\H� VHJ~Q� XQD� 3RLVVRQ�� \� ODV� OtQHDV� VH SLHUGHQ� FXDQGR� OD� FDUJD� PXWDFLRQDO�VXSHUH�XQ�GHWHUPLQDGR�QLYHO��OD�HVWLPD�GH� 9' VH�YHUi�UHGXFLGD�SRU�XQ�IDFWRU�PD\RU�TXH� OD� GH� � 0' ���� 3RU� WDQWR�� ODV� HVWLPDV� %DWHPDQ� GH�O \�(�V�� UHIHUHQWHV� D�016HVWDUiQ�UHVSHFWLYDPHQWH�VHVJDGDV�KDFLD�DUULED�R�KDFLD�DEDMR�
&XDQGR�VH�IXQGDURQ�ODV�OtQHDV�$0��OD�SpUGLGD�GH�pVWDV�RFXUUtD�D�XQD�WDVD�U  ������� �DSUR[LPDGDPHQWH� VH�SHUGtD�XQD� OtQHD� FDGD��� JHQHUDFLRQHV��� OR�TXH�GHEHUtD�VHU� DWULEXLGR� D� IDFWRUHV� DOHDWRULRV�� 7RPDQGR� HVWH� YDORU� FRPR� WDVD� FRQVWDQWH� GH�SpUGLGD�DFFLGHQWDO��SRGHPRV�FRPSXWDU�HO�Q~PHUR�HVSHUDGR�GH�OtQHDV�VXSHUYLYLHQWHV�HQ� OD� JHQHUDFLyQ� W�� HQ� DXVHQFLD� GH� VHOHFFLyQ�� FRPR� �H[S� UW11 WLW � � �VLHQGR�

WL1 � HO� Q~PHUR� GH� OtQHDV� VXSHUYLYLHQWHV� HQ� XQD� JHQHUDFLyQ� SUHYLD� HQ� OD� TXH� VH�GLVSRQH� GH� GDWRV�� \� W HO� Q~PHUR� GH� JHQHUDFLRQHV� WUDQVFXUULGDV� HQWUH� ORV� GRV�PRPHQWRV�FRQVLGHUDGRV���3DUWLHQGR�GH�����OtQHDV��HO�Q~PHUR�HVSHUDGR�\�REVHUYDGR�GH� OtQHDV� VXSHUYLYLHQWHV� HQ� ODV� JHQHUDFLRQHV� GH� ODV TXH� VH� SRVHH� LQIRUPDFLyQ� VH�PXHVWUDQ�HQ�OD�VLJXLHQWH�ILJXUD�
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+DVWD� OD� JHQHUDFLyQ� ���� OD� H[WLQFLyQ� GH� OtQHDV� SXHGH� VHU� SUiFWLFDPHQWH�DWULEXLGD� D� DFFLGHQWHV� HQ� VX� WRWDOLGDG�� 3DUWH� GH� OD� SpUGLGD� REVHUYDGD� HQWUH� ODV�JHQHUDFLRQHV� ���� \� ���� VH� VDEH� TXH� VH� GHEH� D� LQIHFFLRQHV� EDFWHULDQDV� RFXUULGDV�
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DSUR[LPDGDPHQWH�HQ�OD�JHQHUDFLyQ�����\��SRU�WDQWR��QR�HV�GLUHFWDPHQWH�LPSXWDEOH�DO�ODVWUH� GH� ILMDFLyQ� �*DUFtD�'RUDGR� \� FRO��� �������'H� OD� JHQHUDFLyQ� ���� D� OD� ����� HO�Q~PHUR�GH�OtQHDV�GLVPLQX\y�GH�����D�����HQ�YH]�GH�DO�HVSHUDGR������6LQ�HPEDUJR��QR�WRGD�OD�SpUGLGD�GH�OtQHDV�GHELGD�DO�ODVWUH�GH�ILMDFLyQ�FRUUHVSRQGH�D�XQD�SXUJD�GH�ODV�PHQRV�YLDEOHV��'HVSXpV�GH�XQ� ODUJR�SHULRGR�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�� OD�UHGXFFLyQ�PHGLD� GH� OD� HILFDFLD� WDPELpQ� LQFUHPHQWDUi� HO� ULHVJR� GH� SpUGLGD�� OR� TXH�DIHFWDUi�DO�FRQMXQWR�GH�WRGDV�ODV�OtQHDV��(Q�OD�SUiFWLFD�HVWR�HTXLYDOH�D�XQ�LQFUHPHQWR�GH�U \��SRU�WDQWR��VH�HVSHUD�TXH�PHQRV�GH�����OtQHDV�VREUHYLYDQ�HQ�OD�JHQHUDFLyQ�����HQ�DXVHQFLD�GH�VHOHFFLyQ�SXULILFDGRUD��(VWR�VXJLHUH�TXH��FRPR�PXFKR��VyOR�XQ����GH�ODV�OtQHDV�VXSHUYLYLHQWHV�HQ�OD�JHQHUDFLyQ�����SRGUtDQ�KDEHU�VLGR�SXUJDGDV�HQ�OD�JHQHUDFLyQ������$XQTXH�HVWR�SXHGH�WHQHU�DOJXQD�FRQVHFXHQFLD��QXHVWUD�HVWLPD�GH�OIXH� FRQVLGHUDEOHPHQWH EDMD� �DOUHGHGRU� GH� ����� SDUD� HO� FURPRVRPD� ,,��� SRU� OR� TXH�FXDOTXLHU� VHVJR� GHELGR� D� OD� VHOHFFLyQ� SXULILFDGRUD� VHUi� GHVSUHFLDEOH�� (Q�FRQVHFXHQFLD��KHPRV� FRPSXWDGR�HVWLPDV�%DWHPDQ�SDUD�O \�(�V��� VXSRQLHQGR�TXH�VXV�UHVSHFWLYRV�VHVJRV��DWULEXLEOHV�D�OD�VHOHFFLyQ�SXULILFDGRUD��QR�VRQ�JUDQGHV�
(Q�FXDOTXLHU�FDVR�� OD� WDVD�GH�GHFOLYH�HQ�YLDELOLGDG�HVWLPDGD�SDUD�HO� VHJXQGR�FURPRVRPD�HQ�ODV�JHQHUDFLRQHV���������� LPSOLFD�TXH�OD�YLDELOLGDG�JHQyPLFD�PHGLD�VH�KD�UHGXFLGR�DSUR[LPDGDPHQWH�D�OD�PLWDG�GH�OD�GHO�FRQWURO��3DUD�YLDELOLGDG�KXHYR�DGXOWR� OD�PHGLD�GHO� FRQWURO� DOUHGHGRU�GH� OD�JHQHUDFLyQ����� IXH�GHO�RUGHQ�GHO������)HUQiQGH]� \� /ySH]�)DQMXO�� ������� (VWR� VXJLHUH� TXH� OD� YLDELOLGDG� PHGLD� KXHYR�DGXOWR� GH� OD� OtQHDV�$0� VHUi� GHO� RUGHQ�GHO� ���� \�� DGHPiV�� RWURV� FRPSRQHQWHV� GH�HILFDFLD� WDPELpQ� VH� KDEUiQ� GHSULPLGR�� 3RU� HOOR�� SDUHFH� UD]RQDEOH� VXSRQHU� TXH� ODV�OtQHDV� SRUWDGRUDV� GH� PXWDFLRQHV� FRQ� HIHFWRV� GHOHWpUHRV� PD\RUHV� TXH� XQ� ����UDUDPHQWH� VREUHYLYLUiQ�� (V� PiV�� OD� VHOHFFLyQ� DFWXDUi� HILFD]PHQWH� HQ� FRQWUD� GH�PXWDFLRQHV� FRQ� V !� ���1 �.LPXUD�� ������ \�� SRU� WDQWR�� HQ� OtQHDV� $0� FRQ�DSDUHDPLHQWRV�KHUPDQR�SRU�KHUPDQD��1 ������OD�PD\RUtD�GH�ODV�PXWDFLRQHV�FRQ�V !�����KDEUiQ�VLGR�HOLPLQDGDV�SRU�VHOHFFLyQ��(Q�FRQVHFXHQFLD��FRQVLGHUDUHPRV�TXH�ODV�PXWDFLRQHV�GHOHWpUHDV�VHYHUDV�QR�LQFOXLGDV�HQ�QXHVWUR�DQiOLVLV�VRQ�DTXHOODV�FRQ� V !�����
1XHVWUD�HVWLPD�GH�YLDELOLGDG��tQGLFH����OQ��Q~PHUR�GH�GHVFHQGLHQWHV�VLOYHVWUHV�
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��Q~PHUR�GH�GHVFHQGLHQWHV�&\�/���QR�HVWi�DIHFWDGD�SRU�OD�H[SUHVLyQ�GH�PXWDFLRQHV�GHOHWpUHDV�HQ�KHWHURFLJRVLV�FRQ HO�FURPRVRPD�&\��SHUR�SDUWH�GH�HVRV�HIHFWRV�SXHGHQ�HVWDU�HQPDVFDUDGRV�VL�VH�XWLOL]D�OD�PHGLGD�GH�YLDELOLGDG�HTXLYDOHQWH�D�OD�HPSOHDGD�SRU�0XNDL��tQGLFH����OQ��Q~PHUR�GH�GHVFHQGLHQWHV�VLOYHVWUHV���Q~PHUR�GH�GHVFHQGLHQWHV�&\����(Q�QXHVWUD�FDVR��HO�XVR�GHO� tQGLFH���VREUHHVWLPD�O �� LQIUDHVWLPD�(�V��\�RFXOWD�SDUWH� GHO� LQFUHPHQWR� GH� OD� YDULDQ]D� HQWUH� OtQHDV�� 6LQ� HPEDUJR�� QR� VH� HQFRQWUDURQ�GLIHUHQFLDV� LPSRUWDQWHV� HQWUH� ODV� HVWLPDV� GH� ORV� SDUiPHWURV� PXWDFLRQDOHV�FRUUHVSRQGLHQWHV�D�DPEDV�PHGLGDV�GH�OD�YLDELOLGDG��$Vt�SXHV��VyOR�QRV�UHIHULUHPRV�D�ODV�HVWLPDV�REWHQLGDV�D�SDUWLU�GH�OD�PHGLGD�GH�YLDELOLGDG�PHQRV�SUREOHPiWLFD��tQGLFH����
�����7$6$�<�()(&72�0(',2�'(�/$6�087$&,21(6

/D�WDVD�GH�GHFOLYH�HQ�YLDELOLGDG�HQ�ODV�JHQHUDFLRQHV���������� 0'  ���������IXH� PX\� VLPLODU� D� OD� FDOFXODGD� HQ� ODV� JHQHUDFLRQHV� �������� � 0'  � ������� SRU�FRPSDUDFLyQ� FRQ� OD� PHGLD� GHO� FRQWURO� \� 0'  � ������� XWLOL]DQGR� HO� PpWRGR� GH�PtQLPD� GLVWDQFLD�� DPEDV� UHIHULGDV� DO� FURPRVRPD� ,,�� *DUFtD�'RUDGR� \� FRO��� �������(VWDV�HVWLPDV�IXHURQ�VXVWDQFLDOPHQWH�PHQRUHV�TXH�ODV�REWHQLGDV�SRU�0XNDL��������\�0XNDL�\�FRO���������� 0'  �������/D�WDVD�GH�LQFUHPHQWR�SRU�PXWDFLyQ�GH�OD�YDULDQ]D�HQ� ODV� JHQHUDFLRQHV� �������� � 9'  � ������ [� ������ IXH� WDPELpQ� PX\� VLPLODU� D� ODV�FRPSXWDGDV�HQ�ODV�JHQHUDFLRQHV���������� 9'  �������[�������UHIHULGD�DO�FURPRVRPD�,,��\�HQ�ODV�JHQHUDFLRQHV���������� 9'  �������[��������OR�TXH�WDPELpQ�VH�DMXVWD�D�OR�REWHQLGR�SRU�0XNDL�SDUD�FURPRVRPDV�FXDVLQRUPDOHV�� 9'  �������[�������
/D�SULQFLSDO�GLVFUHSDQFLD��SXHV��HV�HO�PD\RU�GHFOLYH�HQ�YLDELOLGDG�FRPSXWDGR�SRU�0XNDL�� HO� FXDO� QR� IXH� DFRPSDxDGR� SRU� XQ�PD\RU� LQFUHPHQWR� GH� OD� YDULDQ]D�(VWR�SXHGH�VHU�GHELGR�D�GLIHUHQFLDV�UHDOHV�HQWUH�ORV�H[SHULPHQWRV�SHUR��HQ�HVWH�FDVR��HO� PD\RU� GHFOLYH� HQ� YLDELOLGDG� REWHQLGR� SRU� 0XNDL� GHEHUtD� DWULEXLUVH� D� PXFKDV�PXWDFLRQHV� GHOHWpUHDV� GH� HIHFWRV� PX\� SHTXHxRV�� 7DPELpQ� SXGLHUD� VHU� TXH� HVWH�GHFOLYH�REHGHFLHUD�D�FDXVDV�QR�PXWDFLRQDOHV��FRPR�KDQ� VXJHULGR�*DUFtD�'RUDGR�\�FRO���������
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1XHVWUD� HVWLPD� %DWHPDQ� SDUD� OD� WDVD� GH� PXWDFLyQ� GHOHWpUHD� HQ� OD�JHQHUDFLRQHV���������IXH�EDMD�� ����tO ���DXQTXH�DOJR�PD\RU�TXH�OD�REWHQLGD�HQ�ODV�JHQHUDFLRQHV����������HVWLPD�%DWHPDQ���������HVWLPD�PtQLPD�GLVWDQFLD ��������DPEDV�UHIHULGDV� DO� FURPRVRPD�,,���/D�HVWLPD�GH�(�V�� ������� IXH� OLJHUDPHQWH�PiV�SHTXHxD�TXH�OD�FRPSXWDGD�HQ�ODV�JHQHUDFLRQHV����������HVWLPD�%DWHPDQ�������HVWLPD�PtQLPD�GLVWDQFLD ������� (VWDV� GLIHUHQFLDV� SRGUtDQ� GHELGDV� D� HUURUHV� GH� PXHVWUHR�� D� VHVJRV�SURYRFDGRV�SRU�VHOHFFLyQ�SXULILFDGRUD�R�D�TXH�OD�SURSRUFLyQ�GH�PXWDFLRQHV�TXH�VH�FRPSRUWDQ� FRPR� GHOHWpUHDV� HQ� FRQGLFLRQHV� PiV� FRPSHWLWLYDV� VHD� OLJHUDPHQWH�PD\RU�� (Q� FXDOTXLHU� FDVR� ORV� UHVXOWDGRV� LQGLFDQ� XQD� WDVD� SHTXHxD� GH� PXWDFLyQ�GHOHWpUHD� WHQXH�� 1XHVWUDV� HVWLPDV� VXJLHUHQ� TXH�� HQ� OD� JHQHUDFLyQ� ����� HO� Q~PHUR�HVSHUDGR� GH� PXWDFLRQHV� GHOHWpUHDV� DFXPXODGDV� SRU� OtQHD� HV� GH� ���� ����� SDUD� HO�FURPRVRPD�,,���FRQ�XQRV�HIHFWRV�PHGLRV�GH�DSUR[LPDGDPHQWH�������(VWDV�HVWLPDV�VH�UHILHUHQ�D�PXWDFLRQHV�GHOHWpUHDV�QR�VHYHUDV��V���������FRPR�\D�VH�KD�PHQFLRQDGR�
1XHVWUDV� HVWLPDV� GHSHQGHQ� GH� OD� YDOLGH]� GH� OD� SREODFLyQ� FRQWURO�� (VWD� IXH�PDQWHQLGD�FRQ�FHQVRV�HIHFWLYRV�JUDQGHV��1H�!�����SHUR��D~Q�DVt��DOJXQDV�PXWDFLRQHV�GHOHWpUHDV�WHQXHV�SRGUtDQ�KDEHUVH�DFXPXODGR�HQ�pO��(V�PiV��PXWDFLRQHV�FRQ�HIHFWR�PX\�SHTXHxR� �GLJDPRV�DTXpOODV� FRQ� V ��������� VH�KDEUiQ�DFXPXODGR� OLEUHPHQWH��1R�GLVSRQHPRV�GH�LQIRUPDFLyQ�DFHUFD�GHO�FRPSRUWDPLHQWR�GH�OD�SREODFLyQ�FRQWURO�FRQ� UHVSHFWR� D� OD�PHGLGD�GH�YLDELOLGDG� FRPSHWLWLYD�REWHQLGD� HQ� HVWH� H[SHULPHQWR��6LQ�HPEDUJR��Vt�FRQWDPRV�FRQ�GDWRV�GH�YLDELOLGDG�QR�FRPSHWLWLYD��PHGLGD�FRPR�OD�SURSRUFLyQ�GH�DGXOWRV�HPHUJLGRV�D�SDUWLU�GH�OD�SXHVWD�GH�KXHYRV���3DUD�HVWH�FDUiFWHU��QR� KD\� LQGLFLRV� GH� XQ� GHVFHQVR� WHPSRUDO� GH� OD� PHGLD� GHO� FRQWURO� ������ HQ� ODV�JHQHUDFLRQHV����������*DUFtD�'RUDGR�\�FRO���������\������HQ�OD������&DEDOOHUR�\�FRO���QR�SXEOLFDGR���OR�FXDO�VXJLHUH�TXH�ODV�PXWDFLRQHV�GH�HIHFWRV�WHQXHV�R�PX\�SHTXHxRV�QR�FDXVDURQ�XQ�GHVFHQVR�GHWHFWDEOH�GH�OD�YLDELOLGDG�WUDV�����JHQHUDFLRQHV�

�����*5$'2�'(�'20,1$1&,$�'(�/$6�087$&,21(6
1XHVWUDV� HVWLPDV� GHO� JUDGR� GH� GRPLQDQFLD� REWHQLGDV� SRU� UHJUHVLyQ� GDQ� HO�YDORU�PHGLR�GH�K SRQGHUDGR�SRU�V���(VWDV��SRU�WDQWR��LQIUDHVWLPDUiQ�HO�YDORU�GH�(�K��
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VL�HO�JUDGR�GH�GRPLQDQFLD�HVWi�LQYHUVDPHQWH�UHODFLRQDGR�FRQ�OD�PDJQLWXG�GHO�HIHFWR�GHOHWpUHR�� 6LQ� HPEDUJR�� OD� H[FOXVLyQ� GH� PXWDFLRQHV� GHOHWpUHDV� VHYHUDV� UHGXFLUi� HO�VHVJR� GHELGR� D� HVD� SRQGHUDFLyQ�� (Q� SDUDOHOR�� OD� SUREDELOLGDG� GH� ILMDFLyQ� GH�PXWDFLRQHV�HQ�QXHVWUDV�OtQHDV�$0�GLVPLQXLUi�DO�DXPHQWDU�HO�YDORU�GH�V \��SRU�WDQWR��HO�JUDGR�PHGLR�GH�GRPLQDQFLD�GH�ODV�QXHYDV�PXWDFLRQHV�HVWDUi�VREUHHVWLPDGR��3RU�FRQVLJXLHQWH�� HO� VHVJR� WRWDO� GHSHQGHUi� GH� OD� IRUPD� GH� OD� GLVWULEXFLyQ� GH� HIHFWRV�GHOHWpUHRV�\�GH�OD�UHODFLyQ�HQWUH�K \�V��6XSRQLHQGR�TXH�HO�JUDGR�GH�GRPLQDQFLD�HVWi�XQLIRUPHPHQWH�GLVWULEXLGR�HQWUH���\�H[S��NV���&DEDOOHUR�\�.HLJKWOH\��������\�XVDQGR�OD�GLVWULEXFLyQ�REWHQLGD�SRU�PtQLPD�GLVWDQFLD GH�ORV�YDORUHV�GH�V��HVWLPDGD�D�SDUWLU�GH�QXHVWUDV� OtQHDV� HQ� ODV� JHQHUDFLRQHV� ��������� KHPRV� REWHQLGR� TXH� N  � �� GD������ �  ZVK( SDUD�PXWDFLRQHV�GHOHWpUHDV�QR�VHYHUDV��V �������
7DPELpQ�GHEHPRV�WHQHU�HQ�FXHQWD�TXH�XQD�UHODFLyQ�GDGD�HQWUH�K \�V UHVXOWDUi�HQ� GLVWLQWRV� YDORUHV� GH� (�K�� SDUD� GLIHUHQWHV� GLVWULEXFLRQHV� I�V�� GH� HIHFWRV�PXWDFLRQDOHV�\��SRU�HOOR��VH�HVSHUD�TXH�ODV�HVWLPDV�GH�(�K��SURFHGHQWHV�GH�FXDOTXLHU�H[SHULPHQWR�GHSHQGDQ�GH�OD�FRUUHVSRQGLHQWH�I�V���$Vt��ODV�HVWLPDV�GH�PtQLPD�GLVWDQFLDREWHQLGDV�D�SDUWLU�GH�ORV�H[SHULPHQWRV�GH�0XNDL�\�2KQLVKL��HQ�ORV�TXH�OD�VHOHFFLyQ�FDVL� QR� DFWXDED��GDQ�XQD�EDMD� WDVD�GH�PXWDFLyQ�GHOHWpUHD� WHQXH�SHUR� XQRV� HIHFWRV�PXWDFLRQDOHV� UHODWLYDPHQWH� JUDQGHV� � � � ���|V( �� *DUFtD�'RUDGR� \� FRO��� �������8VDQGR� OD� FRUUHVSRQGLHQWH� HVWLPD� GH� I�V�� \�N  ���� HO� JUDGR�PHGLR� GH� GRPLQDQFLD�WRPD� HO� YDORU� GH�(�K��  � ����� \�(�K��  � ����� SDUD� PXWDFLRQHV� DFXPXODGDV� HQ� ORV�H[SHULPHQWRV� GH� 0XNDL� \� 2KQLVKL�� UHVSHFWLYDPHQWH�� 6LQ� HPEDUJR�� FXDQGR� VH�FRQVLGHUDQ� ODV� HOHYDGDV� WDVDV� GH� GHFOLYH� GH� OD� YLDELOLGDG� HQFRQWUDGDV� HQ� HVWRV�H[SHULPHQWRV�� ODV� GLVWULEXFLRQHV� GH� ORV� HIHFWRV� PXWDFLRQDOHV� LPSOLFDQ� XQD� DOWD�SUREDELOLGDG� GH� PXWDFLRQHV� GHOHWpUHDV� WHQXHV� FRQ� � � ����|V( �SDUD� ODV� TXH� VH�HVSHUD�XQ�PD\RU�K���3RU�WDQWR��SDUD�N  ����ORV�PRGHORV�GH�WLSR�0XNDL�H[SXHVWRV�HQ�OD�7DEOD���GDQ�XQ�YDORU�GH�(�K�� �������\�XQ�PRGHOR�VLPLODU�EDVDGR�HQ�ORV�GDWRV�GH�2KQLVKL�GD�XQ�YDORU�GH�(�K�� �������/RV�GHWDOOHV�GH�HVWH�~OWLPR�PRGHOR�SXHGHQ�VHU�FRQVXOWDGRV�HQ�*DUFtD�'RUDGR�\�&DEDOOHUR��������
/DV� HVWLPDV� RULJLQDOHV� GHO� JUDGR� GH� GRPLQDQFLD� SXEOLFDGRV� SRU� 0XNDL�SUHVHQWDQ� LPSRUWDQWHV� LQFRQVLVWHQFLDV��REWHQLpQGRVH�UHVXOWDGRV�RSXHVWRV�HQ�FUXFHV�
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HQ� DFRSODPLHQWR� R� HQ� UHSXOVLyQ�� (Q� ORV� GDWRV� GH� 2KQLVKL�� HO� FRFLHQWH� HQWUH� ORV�GHFOLYHV�GH�OD�YLDELOLGDG�HQ�KHWHURFLJRWRV�\�KRPRFLJRWRV�VXJLHUH�(�K�� �������SHUR�OD�HVWLPD� HVWDUtD� VHVJDGD� KDFLD� DUULED� VL� SDUWH� GHO� GHFOLYH� GH� OD� YLDELOLGDG� QR� IXHUD�PXWDFLRQDO��3RU�RWUD� SDUWH�� HO� EDMR� FRHILFLHQWH�GH� UHJUHVLyQ�GH� OD� YLDELOLGDG�GH� ORV�KHWHURFLJRWRV� VREUH� OD� GH� ORV� KRPRFLJRWRV�� REWHQLGR� D� SDUWLU� GH� ORV� GDWRV� GH�2KQLVKL��VXJLHUH�XQ�(�K�� �������*DUFtD�'RUDGR�\�&DEDOOHUR���������OR�TXH�HVWi�PiV�SUy[LPR�DO�YDORU�GH������REWHQLGR�XVDQGR�HO�YDORU�GH�N LQIHULGR�GH�QXHVWURV�GDWRV�\�OD�I�V��HVWLPDGD�SRU�PtQLPD�GLVWDQFLD D�SDUWLU�GH�ORV�SURSLRV�GDWRV�GH�2KQLVKL�
7DEOD� �� 3DUiPHWURV� PXWDFLRQDOHV� GH� OD YLDELOLGDG� GHO� FURPRVRPD� ,,� REWHQLGRV� FRQ� GLIHUHQWHV�PRGHORV�GH�VLPXODFLyQ�

)XHQWH 0'' OO DD �� ��V( �� ���V(
0'�D �������� ������ ���� ����� ������0XNDL�E �������� ������ ���� ����� ������0XNDL�E �������� ������ ���� ����� ������

D (VWLPDV� GH�PtQLPD� GLVWDQFLD� REWHQLGDV� D� SDUWLU� GH� QXHVWUDV� OtQHDV�$0� HQ� ODV� JHQHUDFLRQHV� ���������*DUFtD�'RUDGR�\�FRO���������
E (VWLPDV�%DWHPDQ�DSRUWDGDV�SRU�0XNDL�\�FRO��������� VXSRQLHQGR�GLIHUHQWHV�D�

(Q� UHVXPHQ�� HO� HVWXGLR� GH� QXHVWUDV� OtQHDV� $0� QR� UHYHOD� XQ� LPSRUWDQWH�GHFOLYH� GH� OD� YLDELOLGDG� FRPSHWLWLYD� GHELGR� D� PXWDFLRQHV� GHOHWpUHDV� WHQXHV�� \� ODV�FRUUHVSRQGLHQWHV�HVWLPDV�GH�O \�(�V��FRQFXHUGDQ�FRQ�DTXpOODV�REWHQLGDV�D�SDUWLU�GH�ODV� PLVPDV� OtQHDV� WUDV� ���� JHQHUDFLRQHV� GH� DFXPXODFLyQ� GH�PXWDFLRQHV�� $GHPiV��QXHVWURV� UHVXOWDGRV�VXJLHUHQ�TXH�HO�JUDGR�PHGLR�GH�GRPLQDQFLD�GH� ODV�PXWDFLRQHV�GHWHFWDGDV�HQ�ORV�H[SHULPHQWRV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�SRGUtD�VHU�PHQRU�TXH�HO�KDVWD�DKRUD�DFHSWDGR�
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/RV� UHVXOWDGRV� GH� GLYHUVRV� H[SHULPHQWRV� GH� DFXPXODFLyQ� GH� PXWDFLRQHV�UHDOL]DGRV�HQ�ORV�DxRV�������SDUHFtDQ�LQGLFDU�TXH�ODV�PXWDFLRQHV�GHOHWpUHDV�GH�HIHFWR�WHQXH��GLJDPRV�V ��������RFXUUtDQ�FRQ�XQD�WDVD�LQTXLHWDQWHPHQWH�DOWD��FHUFD�GH�XQD�PXWDFLyQ�SRU�FLJRWR�\�JHQHUDFLyQ��6LQ�HPEDUJR��QXHYRV�H[SHULPHQWRV�\�HO�UHDQiOLVLV�GH�ORV�DQWHULRUHV�VXJLHUHQ�TXH�WDOHV�PXWDFLRQHV�VRQ�UHODWLYDPHQWH�UDUDV�SRU�OR�TXH�OD�PDJQLWXG�GH�OD�WDVD�GH�PXWDFLyQ�GHOHWpUHD�WHQXH�HVWi��DFWXDOPHQWH��HQ�WHOD�GH�MXLFLR��$� IDYRU� GH� WDVDV� EDMDV� HVWi� HO� FRQMXQWR� GH� HVWLPDV� REWHQLGDV� HQ� ODV� OtQHDV�FRQVDQJXtQHDV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV�GH�/ySH]�)DQMXO��)HUQiQGH]�\�/ySH]�)DQMXO�� ������� 6LQ� HPEDUJR�� HVWRV� YDORUHV� SXHGHQ� VXEHVWLPDU� OD� DXWpQWLFD� WDVD� GH�PXWDFLyQ� WHQXH�� GHELGR� D� TXH� OD� YLDELOLGDG� VH� PLGLy� HQ� FRQGLFLRQHV� GH� EDMD�FRPSHWLFLyQ� \� D� TXH� OD� HYDOXDFLyQ� GHO� FRQWURO� QR� IXH� FRQWHPSRUiQHD� D� OD� GH� ODV�OtQHDV�
(Q� HVWH� WUDEDMR� KHPRV� SUHVHQWDGR� UHVXOWDGRV� H[SHULPHQWDOHV� TXH� LQYDOLGDQ�ODV�REMHFLRQHV�PHQFLRQDGDV�\�DSR\DQ�OD�YDOLGH]�GH�ODV�HVWLPDV�SUHYLDPHQWH�REWHQLGDV�HQ�GLFKR�FRQMXQWR�GH�OtQHDV��(V�GHFLU��KHPRV�UHH[DPLQDGR�ODV�OtQHDV�GH�)HUQiQGH]�\�/ySH]�)DQMXO� GHVSXpV� GH� XQ� SHULRGR� DGLFLRQDO� GH� DFXPXODFLyQ� GH�PXWDFLRQHV� GH�����JHQHUDFLRQHV������HQ�WRWDO���(Q�HVWH�VHQWLGR��VH�KDQ�OOHYDGR�D�FDER�HYDOXDFLRQHV�VLPXOWiQHDV� GH� YLDELOLGDG� HQ� ODV� OtQHDV� GH� DFXPXODFLyQ� GH� PXWDFLRQHV� ���� OtQHDV�KHUPDQR�[�KHUPDQD��\�HQ�HO�FRQWURO��SREODFLyQ�GH�FHQVR�HOHYDGR�TXH��SRU�RWUR�ODGR��QR�PRVWUy�XQ�GHWHULRUR� VLJQLILFDWLYR�GH� OD� YLDELOLGDG�GXUDQWH� HO� H[SHULPHQWR���3RU�RWUD� SDUWH� OD� YLDELOLGDG� VH�PLGLy� HQ� FRQGLFLRQHV� FRPSHWLWLYDV�� XWLOL]DQGR�XQD� FHSD�SRUWDGRUD� GH� ODV� PXWDFLRQHV� GHO� FURPRVRPD� ,,� &XUO\ �&\�� \� /REH �/�� �HQ�KHWHURFLJRVLV� \� UHSXOVLyQ��� $GHPiV�� QR� VyOR� VH� REWLHQHQ� ORV� YDORUHV� GH� YLDELOLGDG�UHODWLYRV�DO�JHQRWLSR�&\����D���FRPR�RFXUUtD�HQ�ORV�GLVHxRV�GH�0XNDL��2KQLVKL�R�)U\��0XNDL� \� FRO��� ������ 2KQLVKL�� ������ )U\� \� FRO��� ������� VLQR� WDPELpQ� UHODWLYRV� DO�JHQRWLSR�&\�/ �E��\��SRU�WDQWR��LQGHSHQGLHQWHV�GHO�JUDGR�GH�H[SUHVLyQ�GH�ORV�HIHFWRV�GHOHWpUHRV�HQ�KHWHURFLJRVLV�FRQ�&\��$O�QR�HQFRQWUDU�LPSRUWDQWHV�GLIHUHQFLDV�HQWUH�ODV�
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HVWLPDV� GH� ORV� SDUiPHWURV� PXWDFLRQDOHV� SDUD� DPEDV� PHGLGDV� GH� OD� YLDELOLGDG�� ODV�HVWLPDV�PHQFLRQDGDV� D� FRQWLQXDFLyQ� VH� UHILHUHQ� D� OD� YLDELOLGDG� UHODWLYD� DO� JHQRWLSR�&\�/ �E��� (Q� HVWD� VLWXDFLyQ� VH� KDQ� FDOFXODGR� OD� WDVD� JDPpWLFD� GH� PXWDFLRQHV�GHOHWpUHDV�QR�VHYHUDV�FRQ�HIHFWR�VREUH�YLDELOLGDG�O �� ORV�HIHFWRV�HVSHUDGRV�GH�pVWDV�HQ�KRPRFLJRVLV�(�V��\�VX�JUDGR�GH�GRPLQDQFLD�(�K��
(Q� ODV� OtQHDV� PHQFLRQDGDV� OD� VHOHFFLyQ� QDWXUDO� GHEH� KDEHU� HOLPLQDGR� OD�PD\RUtD�GH�ODV�PXWDFLRQHV�FRQ�HIHFWRV�VHYHURV�VREUH�YLDELOLGDG�\�PXFKDV�FRQ�HIHFWR�PRGHUDGR��SHUR�KDEUi�VLGR�LQHILFD]�FRQWUD�ODV�PXWDFLRQHV�GH�HIHFWR�WHQXH��$~Q�DVt��OD� WDVD� GH� GHFOLYH� SRU� JHQHUDFLyQ� REVHUYDGD� HQ� KRPRFLJRVLV� IXH� PX\� EDMD�� 0' | ������� PLHQWUDV� TXH� OD� YDULDQ]D� JHQpWLFD� DXPHQWy� DO� ULWPR� KDELWXDOPHQWH�REVHUYDGR� HQ� HVWH� WLSR� GH� H[SHULPHQWRV� FXDQGR� VH� H[FOX\HQ� ODV� PXWDFLRQHV� GH�HIHFWRV�VHYHURV� � 9' | ����[��������7DQWR�HVWRV�YDORUHV�FRPR�ODV�HVWLPDV�%DWHPDQ�0XNDL� TXH� VH� GHULYDQ� GH� HOORV� �WDVD� GH�PXWDFLyQ� SRU� FURPRVRPD� ,,� \� JHQHUDFLyQ�����tO ��HIHFWR�GHOHWpUHR�PHGLR�(�V�d ������HVWiQ�FXDOLWDWLYDPHQWH�GH�DFXHUGR�FRQ�ODV�HVWLPDV�REWHQLGDV�SDUD�YLDELOLGDG�QR�FRPSHWLWLYD�HQ�HVWDV�PLVPDV�OtQHDV�WUDV�����JHQHUDFLRQHV�GH�DFXPXODFLyQ�GH�PXWDFLRQHV��/RV�UHVXOWDGRV�LQGLFDQ�TXH��HQ�QXHVWUDV�OtQHDV�� OD� PXWDFLyQ� GHOHWpUHD� WHQXH� HV� OR� VXILFLHQWHPHQWH� UDUD� FRPR� SDUD� QR�FRPSURPHWHU�OD�VXSHUYLYHQFLD�GH�SREODFLRQHV�SHTXHxDV�D�PHGLR�SOD]R�
&XDQGR�VH�PLGLy�HO�HIHFWR�HQ�KHWHURFLJRVLV�GH�ODV�PXWDFLRQHV�DFXPXODGDV��QR�VH�GHWHFWy�GHFOLYH�GH�YLDELOLGDG�QL�YDULDQ]D�JHQpWLFD�VLJQLILFDWLYD��/D�HVWLPD�GHO�JUDGR�GH�GRPLQDQFLD��REWHQLGD�GH�OD�UHJUHVLyQ�GH�OD�YLDELOLGDG�GH�ORV�KHWHURFLJRWRV�VREUH�ORV� KRPRFLJRWRV�� IXH� SUy[LPD� D� ����� OR� FXDO� VXJLHUH� TXH� HO� JUDGR� GH� GRPLQDQFLD�PHGLR�GH�ODV�QXHYDV�PXWDFLRQHV�VHUtD�D~Q�PHQRU�VL� OD�VHOHFFLyQ�QDWXUDO�QR�KXELHUD�HOLPLQDGR�ODV�PXWDFLRQHV�FRQ�HIHFWRV�GHOHWpUHRV�JUDQGHV�
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$QGHUVRQ��'�� ,�� \�'��+XJKHV��������0XOOHU·V� UDWFKHW�GHFUHDVHV� ILWQHVV�RI� D�'1$�EDVHG�PLFUREH��3URF��1DWO��$FDG��6FL��86$ ������������
%DWHPDQ��$��-��������7KH�YLDELOLW\�RI�QHDU�QRUPDO�LUUDGLDWHG�FKURPRVRPHV��,QWHUQDW��-��5DG��%LRO� �����������
&DEDOOHUR��$��\�3��'��.HLJKWOH\��������$�SOHLRWURSLF�QRQDGGLWLYH�PRGHO�RI�YDULDWLRQ�LQ�TXDQWLWDWLYH�WUDLWV��*HQHWLFV �������������
&DEDOOHUR�� $��� 0�� $�� 7RUR� \� &�� /ySH]�)DQMXO�� ������ 7KH� UHVSRQVH� WR� DUWLILFLDO�VHOHFWLRQ�IURP�QHZ�PXWDWLRQ�LQ�'URVRSKLOD�PHODQRJDVWHU��*HQHWLFV ������������
&KDUOHVZRUWK��'���0��7��0RUJDQ�\�%��&KDUOHVZRUWK��������7KH�HIIHFW�RI�OLQNDJH�DQG�SRSXODWLRQ�VL]H�RQ�LQEUHHGLQJ�GHSUHVVLRQ�GXH�WR�PXWDWLRQDO� ORDG��*HQHW��5HV�����������
&KDUOHVZRUWK��'���0��7��0RUJDQ�\�%��&KDUOHVZRUWK��������0XWDWLRQ�DFFXPXODWLRQ�LQ�ILQLWH�RXWEUHHGLQJ�DQG�LQEUHHGLQJ�SRSXODWLRQV��*HQHW��5HV� ����������
&URZ��-��)��������0XWDWLRQ��PHDQ�ILWQHVV�DQG�JHQHWLF�ORDG��2[IRUG�6XUY��(YRO��%LRO� ��������
&URZ�� -�� )�� ������ +RZ� PXFK� GR� ZH� NQRZ� DERXW� VSRQWDQHRXV� KXPDQ� PXWDWLRQ�UDWHV"�(QYLURQ��0RO��0XWDJHQHVLV ������������
&URZ�� -�� )�� DQG� 0�� -�� 6LPPRQV�� ������ 7KH� PXWDWLRQ� ORDG� LQ� 'URVRSKLOD�� 0��$VKEXUQHU��+��/��&DUVRQ�\�-��1��7KRPSVRQ��-U���HGV����7KH�JHQHWLFV�DQG�ELRORJ\�RI�'URVRSKLOD��9ROXPH��F��SS��������$FDGHPLF�3UHVV��1<�
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'H� OD� 3HxD�� 0��� 6�� )�� (OHQD� \� $�� 0R\D�� ������ (IIHFW� RI� GHOHWHULRXV� PXWDWLRQ�DFFXPXODWLRQ�RQ� WKH� ILWQHVV�RI�51$�EDFWHULRSKDJH�06���(YROXWLRQ ������������
'UDNH�� -�� :�� ������ $� FRQVWDQW� UDWH� RI� VSRQWDQHRXV� PXWDWLRQ� LQ� '1$�EDVHG�PLFUREHV��3URF��1DWO��$FDG��6FL��86$ ��������������
'UDNH�� -�� :��� %�� &KDUOHVZRUWK�� '�� &KDUOHVZRUWK� \� -�� )�� &URZ�� ������ 5DWHV� RI�VSRQWDQHRXV�PXWDWLRQ��*HQHWLFV ���������������
(\UH�:DONHU��$��\�3��'��.HLJKWOH\��������+LJK�JHQRPLF�GHOHWHULRXV�PXWDWLRQ�UDWHV�LQ�KRPLQLGV��1DWXUH �������������
)HUQiQGH]�� -�� \� &�� /ySH]�)DQMXO�� ������ 6SRQWDQHRXV� PXWDWLRQDO� YDULDQFHV� DQG�FRYDULDQFHV� IRU� ILWQHVV�UHODWHG� WUDLWV� LQ� 'URVRSKLOD� PHODQRJDVWHU�� *HQHWLFV �������������
)HUQiQGH]�� -�� \� &�� /ySH]�)DQMXO�� ������ 6SRQWDQHRXV� PXWDWLRQDO� JHQRW\SH�HQYLURQPHQW� LQWHUDFWLRQ� IRU� ILWQHVV�UHODWHG� WUDLWV� LQ� 'URVRSKLOD� PHODQRJDVWHU��(YROXWLRQ ������������
)U\��-��'���3��'��.HLJKWOH\��6��/��+HLQVRKQ�\�6��9��1X]KGLQ��������1HZ�HVWLPDWHV�RI�WKH�UDWHV�DQG�HIIHFWV�RI�PLOGO\�GHOHWHULRXV�PXWDWLRQ�LQ�'URVRSKLOD�PHODQRJDVWHU��3URF��1DWO��$FDG��6FL��86$ ������������
*DEULHO�� :��� 0�� /\QFK� \� 5�� %�UJHU�� ������ 0XOOHU·V� UDWFKHW� DQG� PXWDWLRQDO�PHOWGRZQV��(YROXWLRQ ��������������
*DUFtD�'RUDGR��$�� ������7KH� UDWH� DQG� HIIHFWV�GLVWULEXWLRQ�RI� YLDELOLW\�PXWDWLRQ� LQ�'URVRSKLOD��PLQLPXP�GLVWDQFH�HVWLPDWLRQ��(YROXWLRQ ��������������
*DUFtD�'RUDGR��$��\�$��&DEDOOHUR��������2Q�WKH�DYHUDJH�FRHIILFLHQW�RI�GHOHWHULRXV�
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VSRQWDQHRXV�PXWDWLRQV��*HQHWLFV ���������������
*DUFtD�'RUDGR��$���-��/��0RQHGHUR�\�&��/ySH]�)DQMXO��������7KH PXWDWLRQ�UDWH�DQG�WKH� GLVWULEXWLRQ� RI� PXWDWLRQDO� HIIHFWV� RI� YLDELOLW\� DQG� ILWQHVV� LQ�'URVRSKLOD�PHODQRJDVWHU��*HQHWLFD ����������������
*DUFtD�'RUDGR�� $��� &�� /ySH]�)DQMXO� \� $�� &DEDOOHUR�� ������ 3URSHUWLHV� RI�VSRQWDQHRXV�PXWDWLRQV�DIIHFWLQJ�TXDQWLWDWLYH�WUDLWV��*HQHW��5HV� ������������
*DUFtD�'RUDGR��$���-��)HUQiQGH]�\�&��/ySH]�)DQMXO��������7HPSRUDO�XQLIRUPLW\�RI�WKH� VSRQWDQHRXV� PXWDWLRQDO� YDULDQFH� RI� TXDQWLWDWLYH� WUDLWV� LQ� 'URVRSKLOD�PHODQRJDVWHU��*HQHW��5HV� ���������
*LOOLJDQ�� '�� 0��� /�� 0�� :RRGZRUWK�� 0�� (�� 0RQWHJRPHU\�� '�� $�� %ULVFRH� \� 5��)UDQNKDP�� ������ ,V� PXWDWLRQ� DFFXPXODWLRQ� D� WKUHDW� WR� WKH� VXUYLYDO� RI�HQGDQJHUHG�SRSXODWLRQV"��&RQVHUYDWLRQ�%LRORJ\ ��������������
+DOGDQH�� -�� %�� 6�� ������ 7KH� UDWH� RI� VSRQWDQHRXV� PXWDWLRQ� RI� D� KXPDQ� JHQH�� -��*HQHWLFV ������������
+DOGDQH�� -�� %�� 6�� ������7KH� UDWH� RI�PXWDWLRQ� RI� WKH� JHQH� IRU� KDHPRSKLOLD� DQG� LWV�VHJUHJDWLRQ�UDWLRV�LQ�PDOHV�DQG�IHPDOHV��$QQ��(XJHQLFV ������������
+DUDGD�� .��� 6�� .XVDNDEH�� 7�� <DPD]DNL� \� 7�� 0XNDL�� ������ 6SRQWDQHRXV� PXWDWLRQ�UDWHV� LQ� QXOO� DQG EDQG�PRUSK� PXWDWLRQV� RI� HQ]\PH� ORFL� LQ� 'URVRSKLOD�PHODQRJDVWHU��-SQ��-��*HQHW� ������������
+RXOH�� '��� '�� .�� +RIIPDVWHU�� 6�� $VVLPDFRSRXORV� \� %�� &KDUOHVZRUWK�� ������ 7KH�JHQRPLF�PXWDWLRQ�UDWH�IRU�ILWQHVV�LQ�'URVRSKLOD��1DWXUH �����������
+RXOH�� '��� '�� .�� +RIIPDVWHU�� 6�� $VVLPDFRSRXORV� \� %�� &KDUOHVZRUWK�� ����D��&RUUHFWLRQ�� WKH� JHQRPLF�PXWDWLRQ� UDWH� IRU� ILWQHVV� LQ�'URVRSKLOD��1DWXUH �����
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+RXOH�� '��� .�� $�� +XJKHV�� '�� .�� +RIIPDVWHU�� -�� ,KDUD�� 6�� $VVLPDFRSRXORV�� '��&DQDGD�\�%��&KDUOHVZRUWK������E��7KH�HIIHFWV�RI� VSRQWDQHRXV�PXWDWLRQ�RQ�TXDQWLWDWLYH� WUDLWV�� ,�� 9DULDQFH� DQG� FRYDULDQFH� RI� OLIH� KLVWRU\� WUDLWV��*HQHWLFV�������������
+RXOH��'���.��$��+XJKHV��6��$VVLPDFRSRXORV�\�%��&KDUOHVZRUWK��������7KH�HIIHFWV�RI�VSRQWDQHRXV�PXWDWLRQ�RQ�TXDQWLWDWLYH�WUDLWV��,,��'RPLQDQFH�RI�PXWDWLRQV�ZLWK�HIIHFWV�RQ�OLIH�KLVWRU\�WUDLWV��*HQHW��5HV� ����������
.HLJKWOH\�� 3�� '�� ������ 1DWXUH� RI� GHOHWHULRXV� PXWDWLRQ� ORDG� LQ�'URVRSKLOD��*HQHWLFV���������������
.HLJKWOH\�� 3�� '�� \� $�� &DEDOOHUR�� ������ *HQRPLF� PXWDWLRQ� UDWH� IRU� OLIHWLPH�UHSURGXFWLYH�RXWSXW�DQG�OLIHVSDQ�LQ�&DHQRUKDEGLWLV�HOHJDQV��3URF��1DWO��$FDG��6FL��86$ ��������������
.HLJKWOH\��3��'��\�$��(\UH�:DONHU��������7HUXPL�0XNDL�DQG�WKH�ULGGOH�RI�GHOHWHULRXV�PXWDWLRQ�UDWHV��*HQHWLFV��������������
.HLJKWOH\�� 3�� '�� \� 7�� 0�� %DWDLOORQ�� ������ 0XOWLJHQHUDWLRQ� PD[LPXP� OLNHOLKRRG�DQDO\VLV� DSSOLHG� WR� PXWDWLRQ�DFFXPXODWLRQ� H[SHULPHQWV� LQ� &DHQRUKDEGLWLV�HOHJDQV��*HQHWLFV ���������������
.LERWD��7��7��\�0��/\QFK��������(VWLPDWH�RI�WKH�JHQRPLF�PXWDWLRQ�UDWH�GHOHWHULRXV�WR�RYHUDOO�ILWQHVV�LQ�(VFKHULFKLD�FROL��1DWXUH �������������
.RQGUDVKRY�� $�� 6�� ������ 'HOHWHULRXV� PXWDWLRQV� DQG� WKH� HYROXWLRQ� RI� VH[XDO�UHSURGXFWLRQ��1DWXUH �������������
.RQGUDVKRY��$�� 6�� ������&RQWDPLQDWLRQ� RI� WKH� JHQRPH� E\� YHU\� VOLJKW� GHOHWHULRXV�
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PXWDWLRQ��:K\�KDYH�ZH�QRW�GLHG����� WLPHV�RYHU"� -RXUQDO�RI�7KHRUHWLFDO�%LRORJ\�������������
.RQGUDVKRY��$��6�� \�'��+RXOH��������*HQRW\SH�HQYLURQPHQW� LQWHUDFWLRQV�DQG� WKH�HVWLPDWLRQ�RI�WKH�JHQRPLF�PXWDWLRQ�UDWH�LQ�'URVRSKLOD�PHODQRJDVWHU��3URF��5��6RF��/RQG� %��������������
/DQGH�� 5�� ������ 5LVN� RI� SRSXODWLRQ� H[WLQFWLRQ� IURP� QHZ� GHOHWHULRXV� PXWDWLRQV��(YROXWLRQ ��������������
/LQGVOH\��'��/��\�.��7��7RNX\DV\��������6SHUPDWRJHQHVLV��0��$VKEXUQHU�\�7��:ULJKW��HGV����7KH�JHQHWLFV�DQG�ELRORJ\�RI�'URVRSKLOD��SS�����������$FDGHPLF 3UHVV��1<�
/\QFK��0��\�:��*DEULHO��������0XWDWLRQ�ORDG�DQG�WKH�VXUYLYDO�RI�VPDOO�SRSXODWLRQV��(YROXWLRQ ��������������
/\QFK��0���5��%�UJHU��'��%XWFKHU�\�:��*DEULHO��������7KH�PXWDWLRQDO�PHOWGRZQ�LQ�DVH[XDO�SRSXODWLRQV��-��+HUHGLW\ ������������
/\QFK��0���-��&RQHU\�\�5��%�UJHU������D��0XWDWLRQ�DFFXPXODWLRQ�DQG�WKH�H[WLQFWLRQ�RI�VPDOO�SRSXODWLRQV��$P��1DW� �������������
/\QFK�� 0��� -�� &RQHU\� \� 5�� %�UJHU�� ����E�� 0XWDWLRQDO� PHOWGRZQV� LQ� VH[XDO�SRSXODWLRQV��(YROXWLRQ ��������������
/\QFK��0��� /�� /DWWD�� -�� +LFNV� \�0��*LRUJLDQQL�� ������0XWDWLRQ�� VHOHFWLRQ� DQG� WKH�PDLQWHQDQFH� RI� OLIH�KLVWRU\� YDULDWLRQ� LQ� D� QDWXUDO� SRSXODWLRQ��(YROXWLRQ ������������
/\QFK��0��� -��%ODQFKDUG��'��+RXOH��7��.LERWD��6��6FKXOW]��/��9DVVLOLHYD�\� -��:LOOLV��������3HUVSHFWLYH��6SRQWDQHRXV�GHOHWHULRXV�PXWDWLRQ��(YROXWLRQ ������������
0XNDL�� 7�� ������ 7KH� JHQHWLF� VWUXFWXUH� RI� QDWXUDO� SRSXODWLRQV� RI� 'URVRSKLOD�
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PHODQRJDVWHU�� ,�� 6SRQWDQHRXV� PXWDWLRQ� UDWH� RI� SRO\JHQHV� DIIHFWLQJ� YLDELOLW\��*HQHWLFV ���������
0XNDL�� 7�� ����D�� 7KH� JHQHWLF� VWUXFWXUH� RI� QDWXUDO� SRSXODWLRQV� RI� 'URVRSKLOD�PHODQRJDVWHU�� 9,,�� 6\QHUJLVWLF� LQWHUDFWLRQ� RI� VSRQWDQHRXV� PXWDQW� SRO\JHQHV�FRQWUROOLQJ�YLDELOLW\��*HQHWLFV ������������
0XNDL�� 7�� ����E�� 7KH� JHQHWLF� VWUXFWXUH� RI� QDWXUDO� SRSXODWLRQV� RI� 'URVRSKLOD�PHODQRJDVWHU��9,,,��1DWXUDO� VHOHFWLRQ�RQ� WKH�GHJUHH�RI�GRPLQDQFH�RI�YLDELOLW\�SRO\JHQHV��*HQHWLFV ������������
0XNDL�� 7�� ������ 3RO\JHQLF� PXWDWLRQ�� -�� 1�� 7KRPSVRQ�� -U�� \� -�� 0�� 7KRGD\� �HGV����4XDQWLWDWLYH�JHQHWLF�YDULDWLRQ��SS�����������$FDGHPLF�3UHVV��1<�
0XNDL�� 7�� \� 7�� <DPD]DNL�� ������ 7KH� JHQHWLF� VWUXFWXUH� RI� QDWXUDO� SRSXODWLRQV� RI�'URVRSKLOD�PHODQRJDVWHU�� 9�� &RXSOLQJ�UHSXOVLRQ� HIIHFW� RI� VSRQWDQHRXV� PXWDQW�SRO\JHQHV�FRQWUROOLQJ�YLDELOLW\��*HQHWLFV ������������
0XNDL�� 7�� \� 7�� <DPD]DNL�� ������ 7KH� JHQRPLF� VWUXFWXUH� RI� QDWXUDO� SRSXODWLRQV� RI�'URVRSKLOD�PHODQRJDVWHU��;��'HYHORSPHQWDO� WLPH�DQG�YLDELOLW\��*HQHWLFV ������������
0XNDL��7�� \�2��<DPDJXFKL�� ������7KH� JHQHWLF� VWUXFWXUH� RI� QDWXUDO� SRSXODWLRQV� RI�'URVRSKLOD� PHODQRJDVWHU�� ;,�� *HQHWLF� YDULDELOLW\� LQ� D� ODUJH� ORFDO� SRSXODWLRQ��*HQHWLFV ������������
0XNDL�� 7��� 6�� ,�� &KLJXVD� \� ,�� <RVKLNDZD�� ������ 7KH� JHQHWLF� VWUXFWXUH� RI� QDWXUDO�SRSXODWLRQV�RI�'URVRSKLOD�PHODQRJDVWHU�� ,,,��'RPLQDQFH�HIIHFW�RI� VSRQWDQHRXV�PXWDQW�SRO\JHQHV�FRQWUROOLQJ�YLDELOLW\� LQ�KHWHUR]\JRXV�JHQHWLF�EDFNJURXQGV��*HQHWLFV ������������
0XNDL�� 7��� 6�� ,�� &KLJXVD�� /�� (�� 0HWWOHU� \� -�� )�� &URZ�� ������ 0XWDWLRQ� UDWH� DQG�
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GRPLQDQFH� RI� JHQHV� DIIHFWLQJ� YLDELOLW\� LQ�'URVRSKLOD�PHODQRJDVWHU��*HQHWLFV ������������
2KQLVKL�� 2�� ������ 6SRQWDQHRXV� DQG� HWK\O� PHWKDQH�VXOIRQDWH� LQGXFHG� SRO\JHQLF�PXWDWLRQV� FRQWUROOLQJ� YLDELOLW\� LQ� 'URVRSKLOD� PHODQRJDVWHU�� 3K�� '�� 7KHVLV��8QLYHUVLW\�RI�:LVFRQVLQ�
2KQLVKL�� 2�� ����D�� 6SRQWDQHRXV� DQG� HWK\O� PHWKDQH�VXOIRQDWH� LQGXFHG� PXWDWLRQV�FRQWUROOLQJ� YLDELOLW\� LQ�'URVRSKLOD�PHODQRJDVWHU�� ,�� 5HFHVVLYH OHWKDO� PXWDWLRQV��*HQHWLFV ������������
2KQLVKL�� 2�� ����E�� 6SRQWDQHRXV� DQG� HWK\O� PHWKDQH�VXOIRQDWH� LQGXFHG�PXWDWLRQV�FRQWUROOLQJ� YLDELOLW\� LQ� 'URVRSKLOD� PHODQRJDVWHU�� ,,�� +RPR]\JRXV� HIIHFW� RI�SRO\JHQLF�PXWDWLRQV��*HQHWLFV ������������
2KQLVKL�� 2�� ����F� 6SRQWDQHRXV� DQG� HWK\O� PHWKDQH�VXOIRQDWH� LQGXFHG� PXWDWLRQV�FRQWUROOLQJ� YLDELOLW\� LQ� 'URVRSKLOD� PHODQRJDVWHU�� ,,,�� +HWHUR]\JRXV� HIIHFW� RI�SRO\JHQLF�PXWDWLRQV��*HQHWLFV ������������
3DPLOR�� 3���0��1HL� \�:�� �+�� /L�� ������ $FFXPXODWLRQ� RI� PXWDWLRQV� LQ� VH[XDO� DQG�DVH[XDO�SRSXODWLRQV��*HQHW��5HV� �����������
6DQWLDJR��(���-��$OERUQR]��$��'RPtQJXH]��0��$��7RUR�\�&��/ySH]�)DQMXO��������7KH�GLVWULEXWLRQ� RI� HIIHFWV� RI� VSRQWDQHRXV�PXWDWLRQV� RQ� TXDQWLWDWLYH� WUDLWV� DQG�ILWQHVV�LQ�'URVRSKLOD�PHODQRJDVWHU��*HQHWLFV �������������
6KDEDOLQD��6��$���/��<��<DPSROVN\�\�6��.RQGUDVKRY��������5DSLG�GHFOLQH�RI�ILWQHVV�LQ�SDQPLFWLF� SRSXODWLRQV� RI� 'URVRSKLOD� PHODQRJDVWHU PDLQWDLQHG� XQGHU� UHOD[HG�QDWXUDO�VHOHFWLRQ��3URF��1DWO��$FDG��6FL��86$ ����������������
6KDUS�� 3�� 0�� \� :�� �+�� /L�� ������ 2Q� WKH� UDWH� RI� '1$� VHTXHQFH� HYROXWLRQ� LQ�'URVRSKLOD��-��0RO��(YRO� ������������
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6KDZ�� 5��*��� '�� /�� %\HUV� \� (�� 'DUPR�� ������ 6SRQWDQHRXV�PXWDWLRQDO� HIIHFWV� RQ�UHSURGXFWLYH�WUDLWV�RI�$UDELGRSVLV�WKDOLDQD��*HQHWLFV �������������
6KXOW]�� 6�� 7���0��/\QFK� \� -��+��:LOOLV�� ������ 6SRQWDQHRXV� GHOHWHULRXV�PXWDWLRQ� LQ�$UDELGRSVLV�WKDOLDQD��3URF��1DWO��$FDG��6FL��86$ ����������������
6LPPRQV�� 0�� -�� \� -�� )�� &URZ�� ������ 0XWDWLRQV� DIIHFWLQJ� ILWQHVV� LQ� 'URVRSKLODSRSXODWLRQV��$QQ��5HY��*HQHW� ����������
9DVVLOLHYD��/��/��\�0��/\QFK��������7KH�UDWH�RI�VSRQWDQHRXV�PXWDWLRQ�IRU�OLIH�KLVWRU\�WUDLWV�LQ�&DHQRUKDEGLWLV�HOHJDQV��*HQHWLFV �������������
9DVVLOLHYD��/��/���$��0��+RRN�\�0��/\QFK��������7KH�ILWQHVV�HIIHFWV�RI�VSRQWDQHRXV�PXWDWLRQV�LQ�&DHQRUKDEGLWLV�HOHJDQV��(YROXWLRQ ��������������
:ROIH��.��+���:���+��/L�\�3��0��6KDUS��������5DWHV�RI�QXFOHRWLGH�VXEVWLWXWLRQ�YDU\�JUHDWO\�DPRQJ�SODQW�PLWRFKRQGULDO��FKORURSODVW�DQG�QXFOHDU�'1$V��3URF��1DWO��$FDG��6FL��86$ ��������������
:UD\��1��5��������$FFRXQWLQJ�IRU�PXWDWLRQ�HIIHFWV�LQ�WKH�DGGLWLYH�JHQHWLF�YDULDQFH�FRYDULDQFH�PDWUL[�DQG�LWV�LQYHUVH��%LRPHWULFV ������������
<RVKLPDUX��+��\�7��0XNDL��������5HODWLRQVKLSV�EHWZHHQ�WKH�SRO\JHQHV�DIIHFWLQJ�WKH�UDWH�RI�GHYHORSPHQW�DQG�YLDELOLW\� LQ�'URVRSKLOD�PHODQRJDVWHU��-DS��-��*HQHWLFV ������������
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