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VHPDQD�GH�ILQDOL]DFLyQ���������������������������������
������6FUHHQLQJ� ELRTXtPLFR� GHO� VHJXQGR� WULPHVWUH� \
$SJDU����������������������������������������������������



��

����6FUHHQLQJ� VHFXHQFLDO� �SULPHU� WULPHVWUH� PiV
VHJXQGR�WULPHVWUH��������������������������������������
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β�K&*��IUDFFLyQ�β�GH�OD�JRQDGRWURSLQD�FRULyQLFD�KXPDQD���7��SULPHU�WULPHVWUH���7��VHJXQGR�WULPHVWUH���7��WHUFHU�WULPHVWUH$)3��DOID�IHWRSURWHtQD$88��DUWHULD�XPELOLFDO�~QLFD'71��GHIHFWR�GH�FLHUUH�GHO�WXER�QHXUDO(��HVSHFLILFLGDG)�8�5���IHFKD�GH�~OWLPD�PHQVWUXDFLyQ)&)��IUHFXHQFLD�FDUGtDFD�IHWDO)1��IDOVRV�QHJDWLYRV)3��IDOVRV�SRVLWLYRV*�(�*���JUDQGH�SDUD�OD�HGDG�JHVWDFLRQDO+%66� �� VROXFLyQ� VDOLQD� +DQN�V� EDODQFHG� VDOW� VROXWLRQFRQ�URMR�IHQROK&*��JRQDGRWURSLQD�FRULyQLFD�KXPDQD,&��LQWHUYDOR�GH�FRQILDQ]D,�9�(���LQWHUUXSFLyQ�YROXQWDULD�GH�HPEDUD]R/DWLGRV�SRU�PLQXWR��ODW��PLQ/&1��ORQJLWXG�FpIDOR�QDOJD/5��YHURVLPLOLWXG��OLNHOLKRRG�UDWLR�0R0��P~OWLSORV�GH�OD�PHGLDQD3�(�*���SHTXHxR�SDUD�OD�HGDG�JHVWDFLRQDO3$33�$��SURWHtQD�SODVPiWLFD�$�DVRFLDGD�DO�HPEDUD]R5�&�,�8���UHWUDVR�GH�FUHFLPLHQWR�LQWUDXWHULQR6��VHQVLELOLGDG6%��VFUHHQLQJ�ELRTXtPLFR
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685866�� HVWXGLR� GHO� VFUHHQLQJ� VpULFR�� XULQDULR� \HFRJUiILFR� �VHUXP� XULQH� DQG� XOWUDVRXQG� VFUHHQLQJVWXG\�7U��WULVRPtD71��WUDQVOXFHQFLD�QXFDOX(���HVWULRO�QR�FRQMXJDGR86��XOWUDVRQLGRV933��YDORU�SUHGLFWLYR�SRVLWLYR931��YDORU�SUHGLFWLYR�QHJDWLYR
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���-867,),&$&,Ð1�
(O� GLDJQyVWLFR� SUHQDWDO� VXSRQH� OD� VXPD� GH� WRGDV� ODVDFFLRQHV�HQFDPLQDGDV�D�GHVFXEULU�XQ�GHIHFWR�FRQJpQLWRDQWHV�GHO�SDUWR��/D�2�0�6���2UJDQL]DFLyQ�0XQGLDO�GH� OD6DOXG�� GHILQH� FRPR� GHIHFWR� FRQJpQLWR�� ´WRGD� DQRPDOtDGHO� GHVDUUROOR� PRUIROyJLFR�� HVWUXFWXUDO�� IXQFLRQDO� RPROHFXODU� SUHVHQWH� DO� QDFHU� �DXQTXH� SXHGHPDQLIHVWDUVH�PiV�WDUGH���H[WHUQD�R� LQWHUQD��IDPLOLDU�RHVSRUiGLFD��KHUHGLWDULD�R�QR�\�~QLFD�R�P~OWLSOHµ�
(O� REMHWLYR� IXQGDPHQWDO� GHO� GLDJQyVWLFR� SUHQDWDO� HVHVWDEOHFHU�FRQ�OD�PD\RU�SUHFRFLGDG�SRVLEOH�OD�SUHVHQFLDGH� XQ� GHIHFWR� FRQJpQLWR�� 3HUPLWH� OD� LGHQWLILFDFLyQ� GHFURPRVRPRSDWtDV��DQRPDOtDV�PRUIROyJLFDV��HQIHUPHGD�GHV� KHUHGLWDULDV� PHQGHOLDQDV� \� WRGDV� DTXHOODVDOWHUDFLRQHV� TXH�� GH� IRUPD� FLUFXQVWDQFLDO�� IXHUDQDGTXLULGDV� GXUDQWH� OD� JHVWDFLyQ� \� TXH� WXYLHUDQUHSHUFXVLyQ� VREUH� HO� IHWR�� FRPR� ODV� LQIHFFLRQHV�� ODVDFFLRQHV� WHUDWRJpQLFDV�� ODV� LQWR[LFDFLRQHV� \� ODVDIHFFLRQHV�LQPXQROyJLFDV��$GHPiV��HQ�OD�PD\RUtD�GH�ODVRFDVLRQHV�� OD� FRQILUPDFLyQ�GH� OD� QRUPDOLGDG� FRQWULEX\HD�UHGXFLU�OD�DQVLHGDG�GXUDQWH�HO�UHVWR�GHO�HPEDUDUD]R�
$OUHGHGRU�GHO����GH�QDFLGRV�YLYRV�SUHVHQWDQ�DOJ~Q�WLSRGH�DQRPDOtD��SHUR�HVWD�FLIUD�VH� LQFUHPHQWD�KDVWD�HO������ DO� DxR� GH� YLGD�� 6HJ~Q� OD� FDXVD� VXE\DFHQWH� VHGLVWLQJXHQ�YDULRV�JUXSRV�
�� $QRPDOtDV� FURPRVyPLFDV�� UHFRQRFLEOHV� HQ� DOUHGHGRUGHO����������GH�ORV�IHWRV�\�UHVSRQVDEOHV�GHO��������GHORV� GHIHFWRV� FRQJpQLWRV�� GH� HOODV� HO� ���� VH� GHEHQ� DO
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VtQGURPH� GH� 'RZQ� �&DUUHUD�� ������� (VWDV� DQRPDOtDVSXHGHQ� VHU� QXPpULFDV� R� HVWUXFWXUDOHV� \� DIHFWDU� D� ORVDXWRVRPDV� \� D� ORV� FURPRVRPDV� VH[XDOHV�� (Q� FXDOTXLHUFDVR�� VH� HQFXHQWUD� XQ� GHVHTXLOLEULR� JHQyPLFR�� SRUGHIHFWR� R� SRU� H[FHVR�� FRPR� FDXVD� GH� H[SUHVLyQ� GH� ODDQRPDOtD��V��
�� (QIHUPHGDGHV� KHUHGLWDULDV� PHQGHOLDQDV� RPRQRJpQLFDV�� SUHVHQWHV� HQ� HO� ������� GH� QDFLGRV� \UHVSRQVDEOHV� GH� DOUHGHGRU� GHO� ���� GH� DQRPDOtDV�� /RVPHFDQLVPRV� GH� WUDQVPLVLyQ� UHVSRQGHQ� D� VX� FDUiFWHUUHFHVLYR�� GRPLQDQWH�� DXWRVyPLFR� R� OLJDGR� D� ORVFURPRVRPDV�VH[XDOHV��$XQTXH�LQGLYLGXDOPHQWH�VRQ�SRFRIUHFXHQWHV�� HQ� FRQMXQWR� LQFOX\HQ� XQ� JUDQ� Q~PHUR� GHHUURUHV�PHWDEyOLFRV�FRQJpQLWRV��DXQTXH�VXV�IUHFXHQFLDVYDUtDQ� HQ� GLVWLQWDV� SREODFLRQHV�� (Q� QXHVWUR� PHGLR� VHGDQ� FRQ� PD\RU� IUHFXHQFLD� UHODWLYD� OD� GLVWURILDPLRWyQLFD�� ILEURVLV� TXtVWLFD�� ULxyQ� SROLTXtVWLFR� \QHXURILEURPDWRVLV�� /RV� ULHVJRV� GH� UHFXUUHQFLD� RVFLODQHQWUH�HO��������
�� (QIHUPHGDGHV� PXOWLIDFWRULDOHV�� HQ� ODV� TXH� KD\SDUWLFLSDFLyQ� FRPELQDGD� GH� IDFWRUHV� JHQpWLFRV� \DPELHQWDOHV��6RQ�ODV�PiV�IUHFXHQWHV�\�UHVSRQVDEOHV�GHEXHQ� Q~PHUR� GH� ODV� PDOIRUPDFLRQHV�� /RV� ULHVJRV� GHUHFXUUHQFLD� VRQ� PX\� LQIHULRUHV� D� ORV� GH� ODVHQIHUPHGDGHV�PRQRJpQLFDV��(QWUH�HOODV�SXHGHQ�FLWDUVHORV�GHIHFWRV�GHO�WXER�QHXUDO�
��0DOIRUPDFLRQHV�SRU�HIHFWR�DPELHQWDO�WHUDWRJpQLFR�HQODV� TXH� SDUWLFLSDQ� GLYHUVRV� IDFWRUHV� �IiUPDFRV�LQIHFLRQHV��Wy[LFRV�DPELHQWDOHV��UDGLDFLRQHV�LRQL]DQWHV��
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/DV�PDOIRUPDFLRQHV�HQ�JHQHUDO�HVWiQ�SUHVHQWHV�HQ�HO������GH�ORV�IHWRV��/D�PD\RUtD�VH�GDQ�GH�IRUPD�DLVODGD�\VRQ�GH�RULJHQ�DPELHQWDO�
(Q�OD�FRQVXOWD�SUHQDWDO�VH�UHDOL]D�D�WRGDV�ODV�JHVWDQWHVHFRJUDItDV�SDUD�OD�GHWHFFLyQ�GH�PDOIRUPDFLRQHV��PDUFD�GRUHV�GH�FURPRVRPRSDWtDV���������VHURORJtD�HQIHUPHGD�GHV�LQIHFFLRVDV��HVWXGLR�GHO�JUXSR�VDQJXtQHR�\�OD�KLVWR�ULD�JHQpWLFD�
/DV�WpFQLFDV�GH�GLDJQyVWLFR�SUHQDWDO�FRQOOHYDQ�XQ�FRVWHHFRQyPLFR��\�FXDQGR�VRQ� LQYDVLYDV�XQ�ULHVJR�GH�DERUWR�SRU�HOOR�QR�HV�SRVLEOH�DSOLFDUODV�D�WRGD�OD�SREODFLyQ��/DVWpFQLFDV�D�XWLOL]DU�GHSHQGHUiQ�GHO�GHIHFWR�FRQJpQLWR�DHVWXGLR�
(O�ULHVJR�GH�DIHFWDFLyQ�SRU�HQIHUPHGDGHV�KHUHGLWDULDVPHQGHOLDQDV� VH� VRVSHFKD� SRU� ORV� DQWHFHGHQWHVIDPLOLDUHV�� eVWDV� SXHGHQ� GLDJQRVWLFDUVH� PHGLDQWHHVWXGLR� PROHFXODU� \� GHO� $'1� HQ� OtTXLGR� DPQLyWLFR� RFpOXODV�FRULDOHV�
/DV� PDOIRUPDFLRQHV� DSDUHFHQ� HQ� VX� PD\RUtD� VLQDQWHFHGHQWHV�SUHYLRV��HV�GHFLU��HQ�OD�SREODFLyQ�GH�EDMRULHVJR��(VWDV�VH�GHWHFWDQ�PHGLDQWH�HFRJUDItD�
(O�GLDJQyVWLFR�GH�FHUWH]D�GH�FURPRVRPRSDWtD�VH�UHDOL]DPHGLDQWH� HVWXGLR� GHO� FDULRWLSR� IHWDO�� /DV� WpFQLFDVXWLOL]DGDV� SDUD� OD� REWHQFLyQ� GH� OD� PXHVWUD� GH� FpOXODVIHWDOHV� VRQ� OD� ELRSVLD� FRULDO�� UHDOL]DGD� HQ� HO� SULPHUWULPHVWUH�����7��GH�OD�JHVWDFLyQ��OD�DPQLRFHQWHVLV��HQ�HOVHJXQGR�WULPHVWUH�����7��\�IXQLFXORFHQWHVLV��HQ�HO����\
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WHUFHU� WULPHVWUH� ���� 7��� 7RGDV� HOODV� VRQ� WpFQLFDVLQYDVLYDV�TXH�FRQOOHYDQ�XQ�ULHVJR�GH�SpUGLGD�IHWDO��&RQ� HO� ILQ� GH� HYLWDU� OD� XWLOL]DFLyQ� LQGLVFULPLQDGD� GHWpFQLFDV� LQYDVLYDV� VXUJH� HO� VFUHHQLQJ� GHO� VtQGURPH� GH'RZQ��FURPRVRPRSDWtD�PiV�IUHFXHQWH���OD�WULVRPtD��7U���� �VtQGURPH� GH� 3DWDX�� \� ��� �VtQGURPH� GH� (GZDUGV��SDUD�OD�GHWHFFLyQ�GH�ODV�SDFLHQWHV�GH�DOWR�ULHVJR�
&OiVLFDPHQWH� OD� HVWLPDFLyQ� GHO� ULHVJR� VH� EDVDED� HQ� ODHGDG� PDWHUQD� � DYDQ]DGD�� ,QLFLDOPHQWH� VH� RIUHFLyDPQLRFHQWHVLV�D�ODV�PXMHUHV�PD\RUHV�GH����DxRV��\�FRQOD�PHMRUD�GH� OD�WpFQLFD�VH�KD�EDMDGR�D� ORV�������DxRV�(O� SUREOHPD� HV� TXH� HVWH� JUXSR� GH� PXMHUHV� FRQVWLWXtDGHO� ������ GH� OD� SREODFLyQ� HPEDUD]DGD�� FRQWHQLHQGRDOUHGHGRU�GHO�����GH�ODV�7U����
3RVWHULRUPHQWH� VH� LQWURGXMR� HO� VFUHHQLQJ� ELRTXtPLFR�6%��GHO�VHJXQGR�WULPHVWUH��PHGLDQWH�OD�FRPELQDFLyQ�GHOD� HGDG� PDWHUQD� FRQ� ORV� PDUFDGRUHV� ELRTXtPLFRV�KRUPRQDV� \� SURWHtQDV� HVSHFtILFDV� GH� OD� JHVWDFLyQ� TXHSDVDQ�D�OD�VDQJUH�GHVGH�HO����7��\�VH�SXHGHQ�HQFRQWUDUDOWHUDGRV� DQWH� OD� SUHVHQFLD� GH� FURPRVRPRSDWtDV�&RQVLVWH�HQ�OD�GHWHUPLQDFLyQ�HQ�HO����7�GH�ORV�QLYHOHV�GHDOID�IHWRSURWHtQD� �$)3��� HVWULRO� \� JRQDGRWURSLQDFRULyQLFD�KXPDQD��K&*��HQ�VDQJUH��6X�XWLOL]DFLyQ�HQ�ODVGHFLVLRQHV�SDUD�HO�GLDJQyVWLFR�SUHQDWDO��FRPR�PHGLR�QROHVLYR�DSOLFDEOH�D�WRGDV�ODV�JHVWDFLRQHV�SDUD�D\XGDU�D�ODHVWLPDFLyQ�GHO�ULHVJR�LQGLYLGXDO�GH�VtQGURPH�GH�'RZQ�VHKD� tGR� LPSRQLHQGR�GHVGH� OD�GpFDGD�GH� ORV�����3DUD�XQDWDVD�GH�WpFQLFDV�LQYDVLYDV�GHO����VH�LGHQWLILFDQ�HO����GH�ORV�PLVPRV�
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(Q������/DQJGRQ�'RZQ�REVHUYy�TXH�HQ�ODV�SHUVRQDV�FRQVtQGURPH� GH� 'RZQ� R� 7U� ��� H[LVWtD� XQ� H[FHVR� GH� SLHOSDUD�VX�FXHUSR��/DQJGRQ�'RZQ���������$�SDUWLU�GHO�DxR�����VH�REVHUYD�TXH�pVWH�SXHGH�YLVXDOL]DUVH�PHGLDQWHHFRJUDItD�FRPR�XQ�LQFUHPHQWR�GH�OD�WUDQVOXFHQFLD�QXFDO�71��HQ�ORV�SULPHURV�WUHV�PHVHV�GH�YLGD��1LFRODLGHV�HWDO�� ����� D��� /D� 71� GH� OD� ��� D� OD� ��� VHPDQD� GH� ODJHVWDFLyQ��FRPELQDGD�FRQ�OD�HGDG�PDWHUQD�HV�XQ�PpWRGRHIHFWLYR�GH�VFUHHQLQJ�GH�7U����� VLHQGR�DFWXDOPHQWH�HOPDUFDGRU� PiV� ~WLO� GH� FURPRVRPRSDWtDV�� 3DUD� XQD� WDVDGH�WpFQLFDV�LQYDVLYDV�GHO����VH�LGHQWLILFDQ�DO�PHQRV�HO����GH�7U����/D� 71� DXPHQWD� FRQ� OD� HGDG� JHVWDFLRQDO� SRU� OR� TXH� DFDGD� VHPDQD� GH� JHVWDFLyQ� VH� GHEHUi� XWLOL]DU� XQ� SXQWRGH� FRUWH� GHWHUPLQDGR�� ([LVWH� XQD� UHODFLyQ� GLUHFWDHQWUH�HO�JURVRU�GH�OD�71�\�HO�ULHVJR�GH�7U�����D�PD\RU71�PD\RU�ULHVJR�\�D�PHQRU�71�PHQRU� ULHVJR�� �3DQG\DHW� DO�� ������ 6]DER� HW� DO��� ������3DQG\D� HW� DO�� �����7DLSDOH�HW�DO���������(FRQRPLGHV�HW�DO���������+DIQHU�HWDO��� ������ 3DMNUW� HW� DO��� ����� D��� 6QLMGHUV� �����7KHRGRURSXOXV� HW� DO��� ������6FKZDU]OHU� HW� DO��� �����$XGLEHUW�)����������%UL]RW�HW�DO���������*DVLRUHN�:LHQVHW� DO��� ������� :D\GD� HW� DO��� ������ =RSSL� HW� DO��� �����1LFRODLGHV��������
$GHPiV� GH� YDORUDU� HO� ULHVJR� GH� VtQGURPH� GH� 'RZQ�� OD71� WDPELpQ� SXHGH� LGHQWLILFDU� XQD� HOHYDGD� SURSRUFLyQGH� RWUDV� DQRPDOtDV� FURPRVyPLFDV�� DVt� FRPRFDUGLRSDWtDV�� GLVSODVLDV� HVTXHOpWLFDV� \� VtQGURPHVJHQpWLFRV��(QWUH�ORV�SRVLEOHV�PHFDQLVPRV�GH�LQFUHPHQWRGH� OD�71� VH� LQFOX\HQ� IDOOR� FDUGtDFR�� FRQJHVWLyQ� YHQRVDGH� FDEH]D� \� FXHOOR� GHELGR� D� FRPSUHVLyQ� PHGLDVWtQLFD�
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DOWHUDFLyQ�GH� OD�FRPSRVLFLyQ�GH� OD�PDWUL]�H[WUDFHOXODU�UHWUDVR� R� DQRPDOtD� HQ� HO� GHVDUUROOR� GHO� VLVWHPDOLQIiWLFR�� IDOOR� HQ� HO� GUHQDMH� OLQIiWLFR� VHFXQGDULR� DGLVPLQXFLyQ� GH� PRYLPLHQWRV� IHWDOHV�� DQHPLD� IHWDO� RLQIHFFLyQ�FRQJpQLWD��1LFRODLGHV�HW�DO���������
5HFLHQWHV� LQYHVWLJDFLRQHV� FRPELQDQ� OD� 71� FRQ� GRVPDUFDGRUHV� ELRTXtPLFRV� HQ� HO� ��� 7� GH� OD� JHVWDFLyQ�� ODIUDFFLyQ� β� GH� OD� JRQDGRWURSLQD� FRULyQLFD� KXPDQD� � �K&*�� \� OD� SURWHtQD� SODVPiWLFD� $� DVRFLDGD� DO� HPEDUD]R�3$33�$��� OOHJiQGRVH�D� OD� LGHQWLILFDFLyQ�GHO�����GH� ODV7� ��� �6SHQFHU� HW� DO��� ����� D�� %ULQGD� HW� DO�� �����6SHQFHU�HW�DO��������
/D� GLIXVLyQ� HQ� OD� SUiFWLFD� FOtQLFD� GHO� VFUHHQLQJELRTXtPLFR�HQ�HO����7�KD�PHMRUDGR�GH�IRUPD�VXVWDQFLDOOD� LGHQWLILFDFLyQ�SUHQDWDO�GHO� VtQGURPH�GH�'RZQ�HQ� ODVJHVWDQWHV� PHQRUHV� GH� ������ DxRV�� VLQ� HPEDUJR� VHUtDGHVHDEOH� RSWLPL]DU� OD� VHOHFFLyQ� GH� ODV� JHVWDQWHVPHGLDQWH�
�PpWRGRV�PiV�VHQVLEOHV�\�HVSHFtILFRV�SDUD�OLPLWDU�HQ�ORSRVLEOH� HO� Q~PHUR� GH� WpFQLFDV� GLDJQyVWLFDV� LQYDVLYDVLQQHFHVDULDV��UHGXFLHQGR�HO�FRVWH�QR�VyOR�HFRQyPLFR�VLQRWDPELpQ�HQ�SpUGLGDV�IHWDOHV�LQQHFHVDULDV�
�FULEDGR� PiV� SUHFR]� GXUDQWH� HO� ��� 7�� TXH� SHUPLWD� ODUHGXFFLyQ� GHO� WLHPSR� GH� HVSHUD� HQ� REWHQHU� ODLQIRUPDFLyQ���TXH�HQ�FDVR�GH�VHU�IDYRUDEOH�WUDQTXLOL]DUiD� OD� SDFLHQWH� UHGXFLHQGR� OD� DQVLHGDG� TXH� JHQHUD� HOVFUHHQLQJ�� \� HQ� FDVR� GH� VHU� GHVIDYRUDEOH�� SHUPLWLUi



��

DGHODQWDU�GLDJQyVWLFR�PHGLDQWH�OD�UHDOL]DFLyQ�GH�ELRSVLDFRULDO�(Q� FDVR� GH� DQRPDOtD� IHWDO�� OD� LQWHUUXSFLyQ�PiV� SUHFR]GH�OD�JHVWDFLyQ�FRQOOHYD�PHQRU�UHSHUFXVLyQ�SVLFROyJLFD�\PRUELOLGDG� PDWHUQD�� \� HQ� FRQVHFXHQFLD�� HQ� HO� IXWXURUHSURGXFWLYR�GH� OD�SDFLHQWH� �/OR\G�HW�DO��� ������=ROHVHHW�DO����������0F)DG\HQ�HW�DO���������
���5(9,6,Ð1�<�(67$'2�$&78$/�'(/�7(0$�
/DV� DQRPDOtDV� FURPRVyPLFDV� VRQ� OD� SULQFLSDO� FDXVD� GHPRUWDOLGDG� SHULQDWDO� \� GLVFDSDFLGDG� LQIDQWLO�� 6XGLDJQyVWLFR�� \� HQ� SDUWLFXODU� HO� GH� OD� 7U� ��� HV� HQ� ODDFWXDOLGDG�XQD�DXWpQWLFD�GHPDQGD�VRFLDO��DGHPiV�GH�XQDQHFHVLGDG�VDQLWDULD��(O�HVPHUDGR�\�FRVWRVR�FXLGDGR�TXHVH� SUHVWD� D� ORV� QLxRV� FRQ� VtQGURPH� GH� 'RZQ� KDFRQVHJXLGR� HQ� ODV� ~OWLPDV� GpFDGDV� XQ� DXPHQWR� GH� VXVXSHUYLYHQFLD�� XQD�PHMRUD� GH� VX� FDOLGDG� GH� YLGD� \� XQDPD\RU� LQWHJUDFLyQ� VRFLDO�� /DV� SDUHMDV� WLHQHQ� XQ� PD\RUFRQRFLPLHQWR� GH� ODV� SRVLELOLGDGHV� GHO� GLDJQyVWLFRSUHQDWDO��SRU�OR�TXH�VXHOHQ�GHPDQGDU�D�ORV�HVSHFLDOLVWDVWRGR� WLSR� GH� SUXHEDV� GHVGH� HWDSDV� WHPSUDQDV� GH� ODJHVWDFLyQ�� TXH� OHV� DVHJXUHQ� OD� QRUPDOLGDG� GHO� IHWR�&DXJKH\�HW�DO���������&XVLFN�HW�DO���������
(O� GLDJQyVWLFR� � GH� VtQGURPH� GH� 'RZQ� FRQVWLWX\H� ODSULPHUD� LQGLFDFLyQ� SDUD� OD� UHDOL]DFLyQ� GH� SUXHEDVLQYDVLYDV� GXUDQWH� HO� SHUtRGR� SUHQDWDO�� 6LQ� HPEDUJR�pVWDV�QR�HVWiQ�H[HQWDV�GH�ULHVJR��\D�TXH�HQ�DOUHGHGRUGH�XQ����DSUR[LPDGDPHQWH�SXHGH�SURGXFLUVH�XQ�DERUWR�3RU�WDQWR��GHEHQ�UHVHUYDUVH�SDUD�OD�SREODFLyQ�GH�ULHVJRGH�DQHXSORLGtD�IHWDO�



��

/D� VHOHFFLyQ� GH� OD� SREODFLyQ� GH� ULHVJR� VH� KD� UHDOL]DGRKDVWD� HO� PRPHQWR� PHGLDQWH� GLYHUVRV� PpWRGRV� GHVFUHHQLQJ�� OD� FRPELQDFLyQ� GH� OD� HGDG� PDWHUQD� \� ORVKDOOD]JRV�HFRJUiILFRV�D�ODV�������VHPDQDV�\�R�HO����7�GHJHVWDFLyQ�� FRQ� HO� WHVW�ELRTXtPLFR� HQ� HO� ��� \�R����7�GHJHVWDFLyQ�1XHVWUD� ODERU� FRQVLVWH� HQ� OD� XWLOL]DFLyQ� GH� XQ�PpWRGRSUHFLVR�� TXH� SHUPLWD� REWHQHU� HO� ULHVJR� IHWDO� GHDQHXSORLGtD�\�EULQGDU� OD� LQIRUPDFLyQ�D� ORV�SDGUHV��SDUDTXH�GHFLGDQ�D�IDYRU�R�HQ�FRQWUD�GH�OD�UHDOL]DFLyQ�GH�XQDSUXHED�LQYDVLYD��1LFRODLGHV�������D��7RGD� PXMHU� WLHQH� XQ� ULHVJR� GH� WHQHU� XQ� KLMR� FRQDQRPDOtD� FURPRVyPLFD�� /D� XWLOL]DFLyQ� GH� XQ� SXQWR� GHFRUWH� EDVDGR� HQ� OD� HGDG� PDWHUQD�� HV� XQD� GHFLVLyQMXVWLILFDGD� ~QLFDPHQWH� SRU� OD� UHODFLyQ� FRVWH�EHQHILFLRHQ� HO� iPELWR� GH� OD� SROtWLFD� VDQLWDULD�� $� ILQDOHV� GH� ORVDxRV���� XQ����GH� OD� SREODFLyQ� JHVWDQWH� HUD�PD\RU� GH��� DxRV�� (VWH� JUXSR� FRQWHQtD� HO� ���� GH� ORV� IHWRVDIHFWRV�GH�VtQGURPH�GH�'RZQ��(VWDEOHFLpQGRVH�HO�SXQWRGH� FRUWH� HQ� ORV���� DxRV� VH� RIUHFtD� XQ� WHVW� LQYDVLYR� DO���GH�OD�SREODFLyQ�\�VH�GHWHFWDEDQ�HO�����GH�ORV�IHWRVDIHFWRV� SRU� VtQGURPH� GH� 'RZQ�� (Q� ORV� SDtVHVRFFLGHQWDOHV� HV� FDGD� YH]� PD\RU� HO� Q~PHUR� GHHPEDUD]RV� HQ�PXMHUHV�GH� HGDG� DYDQ]DGD�� D� ILQDOHV� GHORV����\D�HO�����GH� OD�SREODFLyQ�JHVWDQWH�HV�PD\RU�GH���DxRV��8WLOL]DQGR�HO�PLVPR�SXQWR�GH�FRUWH�VH�RIUHFHWHVW�LQYDVLYR�DO�����GH�OD�SREODFLyQ��SHUR�VH�GHWHFWD�DO���� GH� ORV� IHWRV� DIHFWRV� GH� VtQGURPH� GH� 'RZQ�1LFRODLGHV��������



��

����� 6&5((1,1*� 3$5$� (/� ',$*1Ð67,&2� '(&520262023$7Ì$6��6&5((1,1*�6(&8(1&,$/�
������� 5,(6*2� ,1',9,'8$/� '(� $1(83/2,'Ì$)(7$/�
(O�ULHVJR�LQGLYLGXDO�VH�FDOFXOD�HQ�IXQFLyQ�GHO�EDFNJURXQGR� ULHVJR� EDVH�� TXH� VH� REWLHQH� D� SDUWLU� GH� OD� HGDGPDWHUQD� \� OD� HGDG� JHVWDFLRQDO�� \� OD� H[LVWHQFLD� GHJHVWDFLRQHV� SUHYLDV� DIHFWDV� GH� FURPRVRPRSDWtD�� /DDVRFLDFLyQ� HQWUH� HGDG� PDWHUQD� DYDQ]DGD� \� 7UDXWRVyPLFD� IXH� GHVFULWD� SRU� SULPHUD� YH]� HQ� ����� SRU3HQURVH��3HQURVH��������
'LFKR� ULHVJR� HV� PRGLILFDGR� HQ� IXQFLyQ� GH� GLIHUHQWHVIDFWRUHV� REWHQLGRV�PHGLDQWH� ORV� HVWXGLRV� UHDOL]DGRV� DOR�ODUJR�GHO�HPEDUD]R��HFRJUDItD�\�R�HVWXGLR�ELRTXtPLFR�1LFRODLGHV�FDOFXOD�HO� ULHVJR�FDGD� YH]�TXH� VH� UHDOL]D�XQWHVW� GH� VFUHHQLQJ��PXOWLSOLFDQGR� HO� ULHVJR� EDVDO� SRU� HOIDFWRU� GH� GLFKR� WHVW�� REWHQLpQGRVH� XQ� QXHYR� ULHVJR�(VWH� SURFHVR� VH� GHQRPLQD� VFUHHQLQJ� VHFXHQFLDO�1LFRODLGHV�HW�DO���������
3DUD�HO�FiOFXOR�GHO�ULHVJR�EDVH�VH�GHEHQ�WHQHU�HQ�FXHQWDGLIHUHQWHV�FRQVLGHUDFLRQHV�


�(GDG�PDWHUQD� \� HGDG� JHVWDFLRQDO�� HO� ULHVJR� GH�7U���� ��� \� ��� DXPHQWD� FRQ� OD� HGDG�PDWHUQD� \� GLVPLQX\HFRQ� OD� HGDG� JHVWDFLRQDO�� GHELGR� D� OD�PD\RU�PRUWDOLGDGLQWUDXWHULQD�DVRFLDGD�D�HVWDV�DQRPDOtDV�HQ�ODV�SULPHUDVVHPDQDV�GH�HPEDUD]R��'XUDQWH�OD�~OWLPD�GpFDGD��FRQ�ODXWLOL]DFLyQ� GHO� 6%�\� HFRJUiILFR� SDUD� OD� GHWHFFLyQ� GH



��

FURPRVRPRSDWtDV�� KD� KHFKR� SUHFLVD� OD� HVWLPDFLyQHVWDGtVWLFD� GH� ORV� ULHVJRV� VHJ~Q� OD� HGDG� JHVWDFLRQDOSDUD� ODV� PLVPDV�� 3RU� WDQWR� HO� EDFNJURXQG� GHEHPRGLILFDUVH� HQ� IXQFLyQ� GH� OD� HGDG� JHVWDFLRQDO�� 3RUHMHPSOR�� OD� PRUWDOLGDG� HQ� OD� 7U� ��� GH� OD� ��� VHPDQD� DWpUPLQR�HV�GHO������\�HQWUH�OD����VHPDQD�\�D�WpUPLQR�GHO������6QLMGHUV�\�+RO]JUHYH�������D��6QLMGHUV��������

$�FRQWLQXDFLyQ�VH�PXHVWUD�HQ�ODV�VLJXLHQWHV�WDEODV��Q������ \� ��� OD� SUHYDOHQFLD� GH� ODV� FURPRVRPRSDWtDV� PiVIUHFXHQWHV�HQ�UHODFLyQ�D�OD�HGDG�JHVWDFLRQDO�



��

7DEOD�Q�����3UHYDOHQFLD�GH�7����SRU�HGDG�PDWHUQD�\�HGDG�JHVWDFLRQDO
��1LFRODLGHV�HW�DO���������

���������������������������������������(GDG�JHVWDFLRQDO�HQ�VHPDQDV
(GDG�PDWHUQD��DxRV�
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������� ����� ������ ������� ������ ������ ������
������� ������ �������� ������ ������ ������� ������
������� ������ �������� �������� ������� ������� �����
������� ������ �������� �������� ������� ������� �����
������� ������ �������� �������� ������� ������� �����
������� ������ �������� �������� ������� ������� �����
������� ������ �������� �������� ������� ������� �����
������� ������ �������� �������� ������� ������� �����
������� ������ �������� �������� ������� ������� �����
������� ������ �������� �������� �������� ������� �����
������� ������ ��������� �������� ������� ������� �����
������� ������� �������� �������� ������� ������� �����
������� ������ �������� �������� ������� �������� ����
������� ������ �������� �������� ������ �������� ����
������� ������� �������� ��������� ������� �������� ����
������� ������� �������� �������� ������ �������� ����
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7DEOD�Q�����5LHVJR�GH�7����HQ�UHODFLyQ�FRQ�HGDG�PDWHUQD�\�JHVWDFLRQDO
�1LFRODLGHV�HW�DO���������

�������������������������������������(GDG�JHVWDFLRQDO��VHPDQDV�
(GDG
PDWHUQD
�DxRV�

�������� �������� ��������� �������� �������� ��������
�� ����� ������ ������ ������ ������ �������
�� ������ ������ ������ ������ ������ �������
�� ������ ������ ������ ������ ������ �������
�� ������ ������ ������ ������ ������ ������
�� ����� ������ ������ ������ ������ ������
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�� ����� ����� ����� ������ ������ ������
�� ����� ����� ����� ����� ������ ������
�� ����� ����� ����� ����� ����� ������
�� ����� ����� ����� ����� ����� ������
�� ����� ����� ����� ����� ����� ������
�� ����� ����� ����� ����� ����� ������
�� ����� ����� ����� ����� ����� ������
�� ���� ����� ����� ����� ����� �����
�� ���� ���� ����� ����� ����� �����
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7DEOD�Q�����5LHVJR�GH�7����HQ�UHODFLyQ�FRQ�HGDG�PDWHUQD�\�JHVWDFLRQDO
�1LFRODLGHV�HW�DO���������

���������������������������������(GDG�JHVWDFLRQDO��VHPDQDV�
(GDG
PDWHUQD
�DxRV�

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



��

(O�ULHVJR�SDUD�ODV�7U����\����VH�LQFUHPHQWD�FRQ�OD�HGDGPDWHUQD�\�GHFUHFH�FRQ� OD�HGDG�JHVWDFLRQDO��/D�WDVD�GHPRUWDOLGDG� LQWUDXWHULQD� HQWUH� ODV� ��� \� ��� VHPDQDV� HVGHO�����(O� VtQGURPH� GH� 7XUQHU� KDELWXDOPHQWH� VH� GHEH� D� ODSpUGLGD�GHO�FURPRVRPD�;�SDWHUQR��SRU� OR�TXH�HO�ULHVJRHV� LQGHSHQGLHQWH� GH� OD� HGDG� PDWHUQD�� 7LHQH� XQDSUHYDOHQFLD� GH� �� GH� FDGD� ����� HQ� OD� VHPDQD� ���� �� GHFDGD������HQ� OD� VHPDQD���� \� XQR�GH� FDGD������ HQ� ODVHPDQD� ���� 5HVSHFWR� DO� UHVWR� GH� DQRPDOtDVFURPRVyPLFDV� ����;;;�� ���;;<�� \� ���;<<��� QR� VHUHODFLRQDQ� FRQ� OD� HGDG� PDWHUQD�� \� OD� PRUWDOLGDGLQWUDXWHULQD� QR� HV� PiV� DOWD� TXH� HQ� ORV� IHWRVFURPRVyPLFDPHQWH� QRUPDOHV�� SRU� OR� TXH� OD� SUHYDOHQFLD�� VREUH� �� FDGD� ����� QR� GHFUHFH� GXUDQWH� OD� JHVWDFLyQ�1LFRODLGHV�HW�DO���������/D� SROLSORLGtD� DIHFWD� VREUH� HO� ��� GH� ODV� JHVWDFLRQHVSHUR� OD� PRUWDOLGDG� LQWUDXWHULQD� HV� WDQ� HOHYDGD� TXH� HVLQXVXDO�HQ�UHFLpQ�QDFLGRV�YLYRV��/D�SUHYDOHQFLD�GHVGH�ODVHPDQD����HV�GH�XQR�GH�FDGD������\�GHVGH� OD� VHPDQD���GH���FDGD����������6QLMGHUV�HW�DO��������D��


�$QWHFHGHQWH�GH�DQRPDOtD�FURPRVyPLFD��ODV�PXMHUHVFRQ� DQWHFHGHQWH� GH� JHVWDFLyQ� SUHYLD� DIHFWD� GH� XQDGHWHUPLQDGD� FURPRVRPRSDWtD� WLHQHQ� XQ� ULHVJR� PD\RUTXH�HO�UHVWR�GH�OD�SREODFLyQ�GH�SDGHFHU�GLFKD�\�QR�RWUDFURPRVRPRSDWtD� HQ� VLJXLHQWHV� HPEDUD]RV�� 6HJ~Q1LFRODLGHV�HVWH�ULHVJR�HV������YHFHV�PD\RU��SRU�OR�TXHDO� ULHVJR� EDVH� VH� OH� VXPDUtD� HVWD� FLIUD�� (MHPSOR�3DFLHQWH� GH� ��� DxRV� FRQ� DQWHFHGHQWH� GH� 7U� ��� HQJHVWDFLyQ� SUHYLD�� HO� ULHVJR� HQ� OD� VHPDQD� ��� VHLQFUHPHQWD� GH� �� GH� FDGD� ���� �������� D� �� GH� FDGD� �����������1LFRODLGHV�HW�DO���������



��

������� 6&5((1,1*� '(� &520262023$7Ì$6� (1� (/35,0(5�75,0(675(
���������75$16/8&(1&,$�18&$/
(Q� OD� GpFDGD� GH� ORV� DxRV� ��� %HQDFHUUDI� GHVFULELy� XQHQJURVDPLHQWR� GHO� SOLHJXH� QXFDO� HQ� HO� ��� 7� GH� ODJHVWDFLyQ�� UHODFLRQDGR� FRQ� OD� SUHVHQFLD� GH� DQRPDOtDVFURPRVyPLFDV� �%HQDFHUUDI� HW� DO��� ������� (Q� ����� VHGHFULELy� HO� PLVPR� KDOOD]JR� SRU� 6]DER� 	� *HOOHQ�� � SHURFRUUHVSRQGLHQGR�DO����7��6]DER�HW�DO����������(O�WpUPLQR´SOLHJXH� QXFDOµ� GHO� ��� 7� GH� OD� JHVWDFLyQ� SDVy� DGHQRPLQDUVH� ´WUDQVOXFHQFLD� QXFDOµ� HQ� HO� ��� 7�� \FRUUHVSRQGtD� D� XQD� UHJLyQ� VRQROXVFHQWH� HQ� OD� SDUWHSRVWHULRU�GH�OD�QXFD�IHWDO�

)LJXUD�Q�����)HWR�FRQ�FROHFFLyQ�OtTXLGD�HQ�OD�QXFD��1LFRODLGHV�HW�DO���������



��

(Q� ORV� SULPHURV� DxRV� GH� OD� GpFDGD� GH� ORV� ���� YDULRVHVWXGLRV� GHPRVWUDURQ� XQD� SRVLEOH� DVRFLDFLyQ� HQWUH� HOLQFUHPHQWR�GH�OD�71�\�ODV�DQRPDOtDV�FURPRVyPLFDV�HQ�HO���7��1LFRODLGHV�HW�DO��������D��+HZLWW��������1DGHO�HWDO����������6DYROGHOOL�HW�DO����������3DQG\D�HW�DO���������$FRQWLQXDFLyQ� VH� OOHYDURQ� D� FDER� XQD� VHULH� GH� HVWXGLRVREVHUYDFLRQDOHV� HQ� HPEDUD]RV� GH� DOWR� ULHVJR�SULQFLSDOPHQWH� GHELGR� D� OD� HGDG� PDWHUQD� DYDQ]DGD�PHGLDQWH� OD�PHGLFLyQ� GH� OD�71� DQWHV� GH� OD� UHDOL]DFLyQGHO� FDULRWLSR�� (VWRV� HVWXGLRV� REWXYLHURQ� GLIHUHQWHVWDVDV� GH� GHWHFFLyQ� GH� DQHXSORLGtD�� GHO� ��� DO� ����%UDPEDWL�HW�DO���������3DQG\D�HW�DO���������(O� VLJXLHQWH� SDVR� IXH� OD� LQFRUSRUDFLyQ� GHO� VFUHHQLQJPHGLDQWH� OD�71�HQ� OD� SUiFWLFD� UXWLQDULD��6H�HVWDEOHFLyXQ�SXQWR�GH�FRUWH�SDUD� OD�71�GH����� R���PP�� FRQ� XQDWDVD� GH� p[LWRV� HQ� VX� YDORUDFLyQ� TXH� YDULDED� GHO� ��� DO������WDEOD�Q�����
6H�HVWXGLy�OD�SUHYDOHQFLD�GH�7U�GH�OD���D����VHPDQDV�GHOD� JHVWDFLyQ� HQ� GLIHUHQWHV� JUXSRV� GH� HGDG� PDWHUQD�6QLMGHUV�HW�DO����������REVHUYiQGRVH�XQ�LQFUHPHQWR�GHOULHVJR� SRU� HQFLPD� GH� �� PP�� VLHQGR� ODV� 7U� DSDUHFLGDVSRU� GHEDMR� GH� HVWH� SXQWR� GH� FRUWH� ���� GHO� Q~PHURHVSHUDGR� GHELGR� D� OD� HGDG�PDWHUQD� �1LFRODLGHV� HW� DO�������E��
(Q�ORV�SULPHURV�HVWXGLRV�VH�ILMy�XQ�SXQWR�GH�FRUWH�SDUDOD� HVWLPDFLyQ� GHO� ULHVJR�� PiV� WDUGH�� VLQ� HPEDUJR�� VHREVHUYy� TXH� OD� 71� VH� � LQFUHPHQWD� FRQ� OD� HGDGJHVWDFLRQDO��HV�GHFLU��FRQ�OD�ORQJLWXG�FpIDOR�QDOJD��/&1��%UDLWKZDLWH�HW�DO���������3DMNUW�HW�DO��������E��



��

/D� PHGLGD� WRPDGD� FRPR� SXQWR� GH� FRUWH� SXHGH� VHUUHHPSOD]DGD�SRU�XQ�SHUFHQWLO�SDUD�OD�71��SRU�HMHPSOR�HO��� R� ���� $GHPiV� HO� XVR� GH� 0~OWLSORV� GH� OD� 0HGLDQD�0R0��SDUD� OD�SREODFLyQ�QR�DIHFWD�\� OD�GLVWULEXFLyQ�GHOD�71�HQ�SREODFLyQ�QRUPDO�\�DIHFWD��SHUPLWH�FRPELQDU�ODHGDG�PDWHUQD�FRQ�OD�PHGLGD�GH�OD�71��/D�71�DVRFLDGD�DOD� HGDG� PDWHUQD� \� OD� HGDG� JHVWDFLRQDO� SHUPLWH� XQLQFUHPHQWR�GH�XQ�����HQ�OD�WDVD�GH�GHWHFFLyQ��3RU�HOOR�HQ� XQ� IHWR� FRQ� XQD� GDGD� /&1�� FDGD� PHGLFLyQ� GH� 71UHSUHVHQWD� XQ� IDFWRU� TXH� VH� PXOWLSOLFD� SRU� HO� ULHVJREDVH�SDUD�HO� FiOFXOR�GH�XQ�QXHYR� ULHVJR��(O� LQFUHPHQWRGH�OD�71��LQFUHPHQWD�HO�IDFWRU�PXOWLSOLFDGRU��SRU�OR�TXHLQFUHPHQWD� HO� QXHYR� ULHVJR�� \� YLFHYHUVD�� XQD� PHGLFLyQSHTXHxD�GH�71�GLVPLQX\H�HO�IDFWRU�PXOWLSOLFDGRU��SRU�ORTXH�GLVPLQX\H�HO�QXHYR�ULHVJR��6QLMGHUV�HW�DO���������6X� YDORUDFLyQ� VH� UHDOL]D� GH� OD� ��� D� OD� ��� VHPDQD� GHHPEDUD]R�� PRPHQWR� D� SDUWLU� GHO� FXDO� VH� UHVXHOYHQRUPDOPHQWH��REVHUYiQGRVH�HFRJpQLFD�GLFKD�]RQD��9LOOH�������(Q� OD� VLJXLHQWH� WDEOD� �WDEOD� Q�� ��� VH� PXHVWUDQ� � ��HVWXGLRV� SURVSHFWLYRV� TXH� DQDOL]DQ� HO� VFUHHQLQJ� GH� 7U��� PHGLDQWH� OD� YDORUDFLyQ� GH� OD� 71�� 6H� XWLOL]DQGLIHUHQWHV� SXQWRV� GH� FRUWH� SDUD� OD� LGHQWLILFDFLyQ� GHOJUXSR� GH� ULHVJR�� SRU� OR� TXH� H[LVWHQ� GLIHUHQFLDV� HQFXDQWR�D�ORV�IDOVRV�SRVLWLYRV��)3��\�WDVDV�GH�GHWHFFLyQ�SHUR� D~Q� DVt�� HQ� WRGRV� HOORV� VH� REVHUYD� HOHYDGDVHQVLELOLGDG��6��



��

7DEOD�Q�����(VWXGLRV�EDVDGRV�HQ�HO�VFUHHQLQJ�PHGLDQWH�OD�YDORUDFLyQ�GH�OD�71
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(O�PD\RU�HVWXGLR�KD�VLGR�UHDOL]DGR�SRU�OD�)HWDO�0HGLFLQH)RXQGDWLRQ��SURVSHFWLYR�\�PXOWLFpQWULFR��FRQ�XQ�WRWDO�GH�������� HPEDUD]DGDV�� LQFOX\HQGR� ���� 7U� ���� \GHPXHVWUD�XQD�WDVD�GH�GHWHFFLyQ�GHO�����SDUD�XQ�����GH�)3�(O� ULHVJR� GH� 75� ��� VH� FDOFXOy� D� SDUWLU� GH� OD� HGDGPDWHUQD� \� OD� SUHYDOHQFLD� HQ� UHODFLyQ� D� OD� HGDGJHVWDFLRQDO��PXOWLSOLFDGR�SRU�OD�OLNHOLKRRG�UDWLR��/5��TXHGHSHQGH�GH�OD�GHVYLDFLyQ�GHO�JURVRU�GH�OD��71�\�OD�&5/�3DUD�FDOFXODU�HO�IDFWRU�PXOWLSOLFDGRU��/5��SULPHUDPHQWHGHEH� REWHQHUVH� OD� GLVWULEXFLyQ� GH� OD� 71� HQ� ORV� IHWRVQRUPDOHV�\�FRQ�7U�����3DUD�XQD�GDGD�71��OD�/5�VH�FDOFXODGLYLGLHQGR� HO� SRUFHQWDMH� GH� IHWRV� FRQ� 7� ��� SRU� HOSRUFHQWDMH�GH�IHWRV�QRUPDOHV�FRQ�HVD�WUDQVOXFHQFLD��(OULHVJR�FRPELQDGR�VH�FDOFXOD�PXOWLSOLFDQGR�HO�ULHVJR�EDVH�HGDG� PDWHUQD�� SRU� OD� /5� �1LFRODLGHV� HW� DO��� �����6QLMGHUV�HW�DO���������
6LQ� HPEDUJR�� HVWH� HVWXGLR� PXOWLFpQWULFR� GH� 5HLQR8QLGR�� WXYR� DOJXQDV� FUtWLFDV� SRUTXH� OD� � GHFLVLyQ� GH� ODWpFQLFD� LQYDVLYD�� ELRSVLD� FRULDO�� VH� EDVDED� HQ� HOUHVXOWDGR� GHO� WHVW� GH� OD� 71� HQ� HVWXGLR�� $GHPiV�� XQDSURSRUFLyQ� GH� ORV� IHWRV� DIHFWRV� QR� GHWHFWDGRV� FRQ� HOVFUHHQLQJ� VXIUtDQ� DERUWRV� \� VH� SHUGtDQ� HQ� HOVHJXLPLHQWR�� SURGXFLHQGR� XQD� VREUHHVWLPDFLyQ� GH� ODWDVD�GH�GHWHFFLyQ��$VtPLVPR��SDUHFtD�VHU�TXH�OD�WDVD�GHGHWHFFLyQ�UHDO�GH�7U����HUD�PiV�FHUFDQD�DO�����TXH�DO�����0DORQH�HW�DO���������



��

/D� YDORUDFLyQ� GH� OD� 71� HV� ~WLO� HQ� FLHUWRV� JUXSRV� GHPXMHUHV� D� ORV� TXH� HO� VFUHHQLQJ� VpULFR� PDWHUQR� QR� HUDILDEOH�� /D� WDVD� GH� GHWHFFLyQ� GH� OD� 71� QR� YDUtD� DQWHWUDWDPLHQWRV� GH� UHSURGXFFLyQ� DVLVWLGD� �/LDR� HW� DO�������� R� HPEDUD]R� JHPHODU� �6HELUH� HW� DO��� ������,QFUHPHQWR� \� GLVFRUGDQFLD� HQ� HPEDUD]RV� JHPHODUHVPRQRFRULDOHV�SXHGH�LQGLFDU�XQ�LQFUHPHQWR�GHO�ULHVJR�GHOGHVDUUROOR� GH� XQ� VtQGURPH� GH� WUDQVIXVLyQ� JHPHODU�6HELUH�HW�DO���������$GHPiV�GH�OD�YDORUDFLyQ�GH�OD�71��OD�HFRJUDItD�GHO����7SHUPLWH�GDWDU�OD�JHVWDFLyQ��HO�GLDJQyVWLFR�WHPSUDQR�GHGHWHUPLQDGDV� PDOIRUPDFLRQHV�� \� OD� GHWHFFLyQ� GHHPEDUD]RV�P~OWLSOHV��(Q�HVWRV�~OWLPRV�� WDPELpQ�DSRUWDHO�HVWXGLR�GH�OD�FRULRQLFLGDG��IDFWRU�GHWHUPLQDQWH�HQ�HOSURQyVWLFR� \� VHJXLPLHQWR� GH� ORV� PLVPRV� �6RXND� \1LFRODLGHV���������1LFRODLGHV�HW�DO���������

�����������),6,23$72/2*Ì$�'(�/$��71
/D� KHWHURJHQHLGDG� GH� ODV� FRQGLFLRQHV� DVRFLDGDV� DOLQFUHPHQWR� GH� OD� 71� VXJLHUH� TXH� HV� SRVLEOH� TXH� QRH[LVWD� XQ� ~QLFR� PHFDQLVPR� SDUD� OD� DFXPXODFLyQ� GHOtTXLGR�HQ�OD�QXFD�IHWDO��(QWUH�OR�SRVLEOHV�PHFDQLVPRV�VHHQFXHQWUDQ�
�)DOOR�FDUGtDFR�HQ�UHODFLyQ�FRQ�DQRPDOtDV�GHO�FRUD]yQ�\JUDQGHV�YDVRV��&RQJHVWLyQ� YHQRVD� GHO� FXHOOR� \� FDEH]D� GHELGR� DFRPSUHVLyQ� PHGLDVWtQLFD� HQ� OD� KHUQLD� GLDIUDJPiWLFD� RHVWUHFKDPLHQWR�WRUiFLFR�HQ�ODV�GLVSODVLDV�yVHDV��$OWHUDFLyQ�HQ�OD�FRPSRVLFLyQ�GH�OD�PDWUL]�H[WUDFHOXODU�



��

�'HVDUUROOR�DQRUPDO�R�UHWDUGDGR�GHO�VLVWHPD�OLQIiWLFR��$OWHUDFLyQ�GHO�GUHQDMH� OLQIiWLFR�GHELGR�D�PRYLPLHQWRVLQVXILFLHQWHV�SRU�DOWHUDFLRQHV�PXVFXODUHV��$QHPLD�IHWDO�R�KLSRSURWHLQHPLD��,QIHFFLyQ� FRQJpQLWD�� GHELGR� D� OD� DQHPLD� IHWDO� R� IDOORFDUGtDFR�
D�� )DOOR� FDUGtDFR� HQ� DQRPDOtDV� GH� FRUD]yQ� \� JUDQGHVYDVRV(Q� HVWXGLRV� DQDWRPRSDWROyJLFRV� � UHDOL]DGRV� HQ� HOFRUD]yQ�\�JUDQGHV�YDVRV�GH�ORV�IHWRV�FX\D�JHVWDFLyQ�VHKD� LQWHUUXPSLGR� GHELGR� D� FURPRVRPRSDWtD�� FRQ� 71DXPHQWDGD�� VH� KD� HQFRQWUDGR� TXH� JUDQ� SDUWH� GH� ORVPLVPRV�SUHVHQWDEDQ�DQRPDOtDV��/D�PiV�IUHFXHQWHPHQWHHQFRQWUDGD�HQ�OD�7U����IXH�GHIHFWR�VHSWDO�YHQWULFXODU�RDXUtFXORYHQWULFXODU�� SUHVHQWH� HQ� HO� VtQGURPH� GH� 'RZQHQ�DSUR[LPDGDPHQWH�HO�����GH�ORV�FDVRV��+\HWW�HW�DO�������D��3DODGLQL�HW�DO����������(Q�OD�7U����VH�HQFXHQWUDGHIHFWR� VHSWDO� YHQWULFXODU� \� DQRPDOtDV� SROLYDOYXODUHV�HQ� OD� 7U� ��� GHIHFWR� VHSWDO� YHQWULFXODU� RDXULFXORYHQWULFXODU�� HVWUHFKDPLHQWR�GHO� LVWPR� R� WURQFRDUWHULRVR�� \� HQ� HO� VtQGURPH�GH�7XUQHU� HVWUHFKDPLHQWRGHO� DUFR� DyUWLFR� �+\HWW� HW� DO��� �����E��0RQWHQHJUR� HWDO���������1LFRODLGHV�HW�DO���������6QLMGHUV�HW�DO���������
7RGRV� � HVWRV� JUXSRV� GH� DQRPDOtDV� FURPRVyPLFDVSUHVHQWDQ� XQ� LVWPR� DyUWLFR� UHGXFLGR� HQ� GLiPHWURUHVSHFWR� D� ORV� IHWRV� QRUPDOHV�� \� HO� JUDGR� GHHVWUHFKDPLHQWR�HV�PD\RU�D�PD\RU�YDORU�GH�OD�71��(Q�ODV7U� ��� \� ��� VH� DFRPSDxD� GH� GLVWHQVLyQ� GH� OD� DRUWDDVFHQGHQWH�� TXH� SURGXFLUtD� XQD� VREUHSHUIXVLyQ� GHFDEH]D� \� FXHOOR�� &RQ� HO� DYDQFH� GH� OD� JHVWDFLyQ� HO



��

LQFUHPHQWR� GHO� GLiPHWUR� GHO� LVWPR� DyUWLFR� SURGXFLUtDGLVPLQXFLyQ� GH� UHVLVWHQFLDV� \� SRVLEOH� UHVROXFLyQ� GH� OD71��OR�TXH�SRGUtD�H[SOLFDU�HO�LQFUHPHQWR�GH�OD�71�HQ�HO����GH�ODV�7U����HQ�HO����7��FRQ�XQD�UHVROXFLyQ�GHO����HQ�OD�VHPDQD����(Q� ODV� 7U� ��� \� VtQGURPH� GH� 7XUQHU�� VH� HQFXHQWUD� XQHVWUHFKDPLHQWR� GHO� LVWPR� DyUWLFR�� SHUR� FRQHVWUHFKDPLHQWR�WDPELpQ�GH�OD�DRUWD�DVFHQGHQWH��SRU�ORTXH�HO�LQFUHPHQWR�GH�OD�71�QR�SXHGH�VHU�H[SOLFDGR�SRUHO� LQFUHPHQWR� GH� SHUIXVLyQ� WLVXODU�� (Q� HO� VtQGURPH� GH7XUQHU� VH� KDQ� HQFRQWUDGR� DQRPDOtDV� HQ� ORV� YDVRVOLQIiWLFRV�� GLODWDGRV�� FRPR� FRQVHFXHQFLD� GH� DOWHUDFLyQHQ� HO� GUHQDMH� KDFLD� OD� YHQD� \XJXODU�� 3DUHFH� VHU� TXH� ODFRDUWDFLyQ� DyUWLFD� SRGUtD� VHU� VHFXQGDULD� D� ODFRPSUHVLyQ�WRUiFLFD�SURGXFLGD�SRU� OD�GLVWHQVLyQ�GH� ORVYDVRV�OLQIiWLFRV��&ODUN��������6LQ�HPEDUJR��HQ�IHWRV�VLQ�FDUGLRSDWtD��HO�PHFDQLVPR�GHOD�71�DXPHQWDGD�SRGUtD�H[SOLFDUVH�SRU�XQ�UHWDUGR�HQ�HOGHVDUUROOR� FDUGtDFR� HQ� DOJXQRV� FDVRV� �+XJJRQ� HW� DO��������6LPSVRQ�HW�DO���������
�E��&RQJHVWLyQ�GH�FDEH]D�\�FXHOOR�GHELGR�D�FRPSUHVLyQPHGLDVWtQLFD� HQ� OD� KHUQLD� GLDIUDJPiWLFD� \� GLVSODVLDVyVHDV
(O� LQFUHPHQWR� GH� OD�71� VH� SUHVHQWD� HQ� HO� ����GH� ORVFDVRV�FRQ�KHUQLD�GLDIUDJPiWLFD�TXH�QR�VREUHYLYHQ��\�HQHO�����GH�ORV�VXSHUYLYLHQWHV��6HELUH�HW�DO��������D���(OPHFDQLVPR� GH� SURGXFFLyQ� SRGUtD� H[SOLFDUVH� SRU� ODKHUQLDFLyQ� GH� ODV� YLVFHUDV� DO� WyUD[� HQ� HVWD� HWDSDWHPSUDQD� GH� OD� JHVWDFLyQ�� DXPHQWDQGR� OD� SUHVLyQLQWUDWRUiFLFD� FRQ� GLVPLQXFLyQ� GHO� UHWRUQR� YHQRVR�



��

'HELGR� D� TXH� OD� SUHVLyQ� LQWUDWRUiFLFD� LPSLGH� HOGHVDUUROOR�SXOPRQDU�� ORV�FDVRV�FRQ�VXSHUYLYHQFLD�VXHOHQSUHVHQWDU� OD�KHUQLDFLyQ�GH� ODV�YLVFHUDV�DEGRPLQDOHV�HQHO����R����7�GHO�HPEDUD]R��%URQVKLWHLQ�HW�DO���������
(Q� ODV� GLVSODVLDV� yVHDV� HO� LQFUHPHQWR� GH� OD�71�SDUHFHHVWDU� UHODFLRQDGR� FRQ� HO� HVWUHFKDPLHQWR� WRUiFLFR�DGHPiV� GH� DOWHUDFLyQ� GH� OD� FRPSRVLFLyQ� GH� OD� PDWUL]H[WUDFHOXODU�� SRU� HMHPSOR�� HQ� OD� RVWHRJpQHVLVLPSHUIHFWD�
F�� $OWHUDFLyQ� HQ� OD� FRPSRVLFLyQ� GH� OD� PDWUL]H[WUDFHOXODU
/D� PDWUL]� H[WUDFHOXODU� HVWi� IRUPDGD� SRUPXFRSURWHtQDV��PXFRSROLVDFiULGRV�\�ILEUDV�GH�FROiJHQR�(VWH� ~OWLPR� HVWi� SURGXFLGR� SRU� ORV� ILEUREODVWRV�� \� ODVLQWHJULQDV� �ODPLQLQD� \� ILEURQHFWLQD��� FX\DV� PROpFXODVILMDQ� ODV� FpOXODV� D� OD� PDWUL]�� 0XFKRV� GH� HVWRVFRPSRQHQWHV� VH� HQFXHQWUDQ� FRGLILFDGRV� HQ� ORVFURPRVRPDV� ���� ��� \� ���� 6H� KD� HQFRQWUDGR� XQDVREUHH[SUHVLyQ� JHQpWLFD� TXH� FRQOOHYD� XQ� DXPHQWR� GHFROiJHQR�WLSR�9,�HQ�OD�7U�����GHO�WLSR�,9�HQ�OD�7U�����\GH� ODPLQLQD� HQ� OD� 7U� ���� (VWDV� DOWHUDFLRQHV� SRGUtDQD\XGDU�D�H[SOLFDU�OD�DFXPXODFLyQ�GH�OtTXLGR�VXEFXWiQHR�

G��+LSRSODVLD�GH�ORV�YDVRV�OLQIiWLFRV
/RV�YDVRV�OLQIiWLFRV�VH�GHVDUUROODQ�D�SDUWLU�GH�OD�SDUHGGH� ORV� YDVRV� YHQRVRV�� SHUGLHQGR� VX� FRQH[LyQSRVWHULRUPHQWH��H[FHSWR� ORV�VDFRV�\XJXOR�D[LODUHV��TXH
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GUHQDQ�OD�OLQID�DO�VLVWHPD�YHQRVR��8Q�SRVLEOH�PHFDQLVPRSDUD� HO� LQFUHPHQWR� GH� OD� 71� VHUtD� XQ� UHWDUGR� HQ� HOGHVDUUROOR� GH� ODV� FRQH[LRQHV� OLQIiWLFDV� \� YHQRVDV�� RDQRUPDO� SUROLIHUDFLyQ� OLQIiWLFD� LQWHUILULHQGR� HQ� HOGUHQDMH� KDFLD� HO� VLVWHPD� YHQRVR�� (VWXGLRVLQPXQRKLVWRTXtPLFRV� KDQ� SXHVWR� GH� PDQLILHVWR� XQDKLSRSODVLD� OLQIiWLFD� HQ� HO� VtQGURPH� GH� 7XUQHU�7DPDJQRQH�HW�DO���������
H��$QHPLD�H�KLSRSURWHLQHPLD
$QHPLD�H�KLSRSURWHLQHPLD� VH�HQFXHQWUDQ� LPSOLFDGRV�HQOD�ILVLRSDWRORJtD�GHO�KLGURSV�IHWDO�� LQPXQH�\�QR� LQPXQH�6LQ� HPEDUJR�� HVWXGLRV� UHDOL]DGRV� HQ� IHWRVKRPRFLJyWLFRV� FRQ� �WDODVHPLD� VH� KD� HQFRQWUDGR� XQSHTXHxR�LQFUHPHQWR�GH�OD�71�QR�VLJQLILFDWLYR��UHVSHFWRD� IHWRV� QRUPDOHV�� $VLPLVPR�� HVWXGLRV� EDVDGRV� HQ� ODGLVPLQXFLyQ� GH� $)3� KDOODGD� HQ� OD� 7U� ���� FRPR� SRVLEOHVLJQR�GH�KLSRSURWHLQHPLD��QR��KDQ�HYLGHQFLDGR�OD�PLVPD�
�I��,QIHFFLyQ�FRQJpQLWD
(Q�HO�����GH�ORV�FDVRV�GH�KLGURSV�IHWDO�HQ�HO����R����7GH� OD� JHVWDFLyQ� H[LVWH� LQIHFFLyQ� IHWDO�� 1R� VH� KDHQFRQWUDGR� PD\RU� SUHYDOHQFLD� GH� LQIHFFLyQ� IHWDO� GHOJUXSR�725&+�HQ�ORV�IHWRV�FRQ�71�LQFUHPHQWDGD�TXH�HQORV� QRUPDOHV� �6HELUH� HW� DO��� ����� E��� $GHPiV�� ODSUHVHQFLD�GH�LQFUHPHQWR�GH�71�HQ�ORV�IHWRV�LQIHFWDGRVQR� VLJQLILFD� DIHFWDFLyQ� GH� HVWDV� HVWUXFWXUDV�� 3RU� HOOR�QR�HV�QHFHVDULR�HO�HVWXGLR�DFHUFD�GH�OD�H[LVWHQFLD�R�QRGH� LQIHFFLyQ�IHWDO� DQWH�HO� LQFUHPHQWR�GH�71��D�QR�VHU



��

TXH� H[LVWD� HGHPD� QXFDO� HQ� HO� ��� R� ��� 7�� R� H[LVWDKLGURSV�(O� SRVLEOH� PHFDQLVPR� GH� LQFUHPHQWR� GH� OD� 71� HQLQIHFFLRQHV�� FRPR� SRU� HMHPSOR�� SDUYRYLUXV� %� ��� SRGUtDGHEHUVH� D� LQVXILFLHQFLD� FDUGtDFD� WUDQVLWRULD� SRUPLRFDUGLWLV� YtULFD�� OD� VXSUHVLyQ� GH� OD� PpGXOD� yVHD� QRSRGUtD� H[SOLFDUOR� HQ� HO� ��� 7� GH� OD� JHVWDFLyQ�� \D� TXH� ODKHPDWRSR\HVLV� HV� UHDOL]DGD� D� QLYHO� KHSiWLFR�3HWULNRYVN\�HW�DO���������

�����������,1&5(0(172�'(�75$16/8&(1&,$�18&$/&21�&$5,27,32�1250$/
/D� 71� HV� XQD� H[SUHVLyQ� IHQRWtSLFD� IUHFXHQWHPHQWHUHODFLRQDGD� FRQ� DQRPDOtDV� FURPRVyPLFDV�� VLQ� HPEDUJR�VH� KD� HQFRQWUDGR� UHODFLyQ� FRQ� QXPHURVRV� VtQGURPHVJHQpWLFRV�\�PDOIRUPDFLRQHV�IHWDOHV�(O�DQiOLVLV�GH�YDULRV�HVWXGLRV�EDVDGRV�HQ�LQFUHPHQWR�GHWUDQVOXFHQFLD� QXFDO� VLQ� DQRPDOtDV� FURPRVyPLFDV�� KDHQFRQWUDGR�� GH� ���� FDVRV�� ��� DQRPDOtDV� ������� 6HPXHVWUDQ�HQ�OD�WDEOD�Q����



��

7DEOD�Q���� �1LFRODLGHV�HW�DO��� ������(VWXGLRV�TXH�GHVFULEHQ�DOWHUDFLRQHV�HQ
IHWRV� FURPRVyPLFDPHQWH� QRUPDOHV�� � FRQ� DXPHQWR�GH� OD�71� HQ� ODV� VHPDQDV
������ GH� JHVWDFLyQ�� (O� SXQWR� GH� FRUWH� GHO� DXPHQWR� GH� WUDQVOXFHQFLD� YDUtD
HQWUH�HOORV��6��VtQGURPH��)$'6��GHIRUPDFLyQ�IHWDO�VHFXHQFLDO�DFLQpVLFD��((&�
GLVSODVLD�HFWRGpUPLFD�HFWURGDFWLOLD�SDODGDU�KHQGLGR�

$XWRUHV 71 Q 2WURV�GHIHFWRV
-RQVRQ�HW�DO�
����

¾��� �� ���PHJDYHMLJD�����6��1RRQDQ������6��LQHVSHFtILFR�����KLJURPD
TXtVWLFR�����

6KXOPDQ�HW�DO�
����

���� �� ���KLJURPD�TXtVWLFR����
+DIQHU�HW�DO� ���� �� ���GLVSODVLD�FDPSRPLHOLFD�����PDOIRUPDFLyQ�FDUGtDFD�����

SHQWDORJLD�GH�&DQWUHOO������6��GH�,YHPDUN������6��GH�7RULHOOR�&DUH\
���

9DQ�=DOHQ�
6SURFN�HW�DO�
����

���� �� ���PHJDYHMLJD������ULxRQ�SROLTXtVWLFR������6��GH�1RRQDQ

9LOOH�HW�DO������ ���� �� ����ODELR�OHSRULQR������GHIHFWRV�FDUGLDFRV�����ULxRQ
PXOWLTXtVWLFR����H[RQIDORV������)$'6������6�LQHVSHFLILFR����

+HZLWW����� ���� �� ���DFRQGURJpQHVLV����
6DOYHVHQ�HW�DO�
����

���� � ���KRORSURVHQFHIDOLD������GHIHFWRV�FDUGtDFRV����
+HZLWW�HW�DO�
����

���� �� ���VLULQJRPLHOLD������DQRPDOtD�WURQFR�IHWDO������FLIRVLV����
5H\QGHUV�HW�DO�
����

���� �� 5LxRQHV�SROLTXtVWLFRV�����6��1RRQDQ������6��-RXEHUW����
+HUQDGL�	
7RURFVLN�����

���� �� $FRQGURSODVLD�����DQRPDOtD�GHO�WURQFR�IHWDO����
%LODUGR�HW�DO�
����

���� �� 0DOIRUPDFLyQ�GH�GDQG\�:DONHU������DJQDWLD������PDOIRUPDFLRQHV
FDUGtDFDV�����6��((&������DWUHVLD�HVRIiJLFD������6��1RRQDQ������6�
=HOOZHJHU������JDQJOLRVLGRVLV�*0�������GLVWURILD�PLRWyQLFD�����
DWURILD�HVSLQDO�PXVFXODU����

3DMNUW�HW�DO������ ���� �� 0DOIRUPDFLyQ�FDUGtDFD����
9DQ�9XJJW�HW
DO�����

���� �� 0HFNHO�*UXEHU������KHUQLD�GLDIUDJPiWLFD������PDOIRUPDFLyQ
FDUGtDFD������DWUHVLD�GXRGHQDO������ULxRQHV�SROLTXtVWLFRV�����
PHJDYHMLJD�����DWURILD�HVSLQDO�PXVFXODU�����

1DGHOO�HW�DO�
����

���� �� /DELR�OHSRULQR������PDOIRUPDFLyQ�FDUGtDFD������KHUQLD
GLDIUDJPiWLFD������H[RQIDORV������)$'6�����

0RVKHOL�HW�DO�
����

���� � 0DOIRUPDFLyQ�FDUGtDFD������HVSLQD�EtILGD�����
7KLODJDQDWKDQ�HW
DO�����
$GHNXQOH�HW�DO�
����

���� �� $QHQFHIDOLD������HVSLQD�EtILGD������PDOIRUPDFLyQ�FDUGtDFD�����
H[RQIDORV������SLHV�]DPERV������6��1RRQDQ������PDFURFHIDOLD������6�
LQHVSHFtILFR�����

)XNDGD�HW�DO�
����

���� � 0DOIRUPDFLyQ�FDUGtDFD������DFRQGURSODVLD����



��

(Q� HO� HVWXGLR� PXOWLFpQWULFR� UHDOL]DGR� SRU� OD� )HWDO0HGLFLQH� )RXQGDWLRQ� HQ� �������� SDFLHQWHV� KXER� ����JHVWDFLRQHV� FRQ� 71� SRU� HQFLPD� GHO� � SHUFHQWLO� ���� FRQFDULRWLSR�QRUPDO��1LFRODLGHV�HW�DO��������D��6RXND�HW�DO��������� /D� SUHYDOHQFLD� GH� DQRPDOtDV� VH� LQFUHPHQWDFRQIRUPH��KDFH� OD�71���PP����������PP����������PP�������� �� PP�� ������� �� PP�� ������� HO� GLDJQyVWLFR� HVUHDOL]DGR� GXUDQWH� HO� HPEDUD]R� R� OD� ILQDOL]DFLyQ� GHOPLVPR�R�ELHQ�PHGLDQWH�HVWXGLR�DQDWRPR�SDWROyJLFR��YHUWDEOD�Q������/D�SHUVLVWHQFLD�GHO�HGHPD�QXFDO�GH�OD������VHPDQDV� GH� JHVWDFLyQ�� LQFUHPHQWD� HO� ULHVJR� GHUHVXOWDGR� DGYHUVR� GH� ���� YHFHV� VREUH� HO� HVWLPDGRPHGLDQWH�OD�71�HQ�OD�������VHPDQDV��9LOOH��������



��

7DEOD� Q�� �� �6RXND� HW� DO��� ������� 0DOIRUPDFLRQHV� IHWDOHV� \� VtQGURPHV
JHQpWLFRV�LGHQWLILFDGRV�HQ�ODV������JHVWDFLRQHV�FRQ�71�DXPHQWDGD�HQ�OD�)HWDO
0HGLFLQH� )RXQGDWLRQ� 3URMHFW�� D�� HQFHIDORFHOH� �� GHIHFWR� VHSWDO
DXULFXORYHQWULFXODU� �� E�� XQLODWHUDO�� F�� HVSLQD�EtILGD��� H[WURILD� FORDFDO�� G�� � 6�
%HFNZLWK�:LHGHPDQQ��H��H[WURFDUGLD��I��HVSLQD�EtILGD���DQHQFHIDOLD��J��HVSLQD
EtILGD���FRDUWDFLyQ�DyUWLFD��,9(��LQWHUUXSFLyQ�GHO�HPEDUD]R��6��VtQGURPH�

��7UDQVOXFHQFLD�QXFDO���PP� 5HVXOWDGR�JHVWDFLyQ
$QRPDOtD�IHWDO ����� ������� ������� ������� ���� ,9( 5,3 YLYRV
$QHQFHIDOLD � � �
(QFHIDORFHOH �D � �
9HQWULFXORPHJDOLD � � �
'DQG\��:DONHU � �
+RORSURVHQFHIDOLD � �
0LFURFHIDOLD � �
/DELR�OHSRULQR � �
0LFURIWDOPLD �E �
4XLVWH�ODUtQJHR � �
+LJURPD�TXtVWLFR � �
'HIHFWR�FDUGtDFR�PD\RU �� �� � � �� �� � ��
+HUQLD�GLDIUDJPiWLFD � � � � � �
([RQIDORV �F �GH �I �J � � �
*DVWURVTXLVLV � �
2EVWUXFFLyQ�LQWHVWLQDO � �
$WUHVLD�GXRGHQDO � �
+LGURQHIURVLV � � � � �
5LxRQHV�PXOWLTXtVWLFRV � � �E
5LxRQHV�SROLTXtVWLFRV � �
$JHQHVLD�UHQDO � � � �E
0HJDYHMLJD � � � � �
(VSLQD�EtILGD � � � � �
&LIRHVFROLRVLV � �
$QRPDOtD�GHO�WURQFR�IHWDO � � � � � ��
'LDVWRPDWRPHOLD � �
3LHV�]DPERV �� � � � ��
'HIRUPDFLyQ�DFLQpVLFD � � � �
6��-DUFKR�/HYLQ � � � �
6��-RXEHUW � �
6��1DQFH�6ZHHQH\ � �
6��1RRQDQ � �
6PLWK�/HPOL�2SLW] � � � � �
$WURILD�PXVFXODU�HVSLQDO � �
'LVSODVLD�WDQDWRIyULFD � �
7ULJRQRFHIDOLD�³&´ � �
$VRFLDFLyQ�9$&7(5/ � � �
6tQGURPH�LQHVSHFtILFR � � � � � �
727$/ ��������������������������������������������������������



��

'H� ORV� ����� HPEDUD]RV�� KXER� ��� PXHUWHV� QHRQDWDOHV����DERUWRV�HVSRQWiQHRV�\�PXHUWHV� LQWUDXWHULQDV�� \���LQWHUUXSFLRQHV�YROXQWDULDV�GH�HPEDUD]R� �,�9�(���GHELGRD� DQRPDOtDV� GHWHFWDGDV�PHGLDQWH� HFRJUDItD� GXUDQWH� HOHPEDUD]R�� (Q� ��� FDVRV� WDPELpQ� VH� UHDOL]y� ILQDOL]DFLyQGHO� HPEDUD]R� GHELGR� D� SURQyVWLFR� LQFLHUWR� SRUSHUVLVWHQFLD�R�LQFUHPHQWR�GH�OD�71��WDEOD�Q�����

7DEOD�Q�����6RXND�HW�DO����������5HVXOWDGR�HQ������JHVWDFLRQHV�FRQ�DXPHQWR
GH�71�HQ�OD�)HWDO�0HGLFLQH�)RXQGDWLRQ�3URMHFW�

/D�HFRJUDItD�SHUPLWH�HO�GLDJQyVWLFR�WHPSUDQR��GXUDQWHHO����7��GH�DQRPDOtDV�UHODFLRQDGDV�FRQ�OD�71��WDOHV�FRPRODV�TXH�VH�SUHVHQWDQ�HQ�OD�VLJXLHQWH�WDEOD��Q�����

71
�PP�

7RWDO )LQDOL]DFLyQ
DQRUPDO

0XHUWH
SUHQDWDO

0XHUWH
SRVWQDWDO

9LYRV
��WK�
���

���� ������� �� �� ����
�������

������� ��� ������� � � ���
�������

������� ��� ������ � � ���
�������

������� �� ������ � � ��
�������

���� �� ������� �� � ��
�������

7RWDO ���� �������� �� �� ����
�������



��

7DEOD� Q�� ��� &DVRV� SXEOLFDGRV� \� VHULHV� GH� DQRPDOtDV� IHWDOHV� GLDJQRVWLFDGDV
SRU�HVWXGLR�HFRJUiILFR�SUHFR]�\�HQ�ODV�TXH�VH�HQFRQWUy�DVRFLDGD�XQ�DXPHQWR
GH�OD�71��6��VtQGURPH��)$'6��GHIRUPDFLyQ�IHWDO�VHFXHQFLDO�DFLQpVLFD�

$QRPDOtD 6HPDQD
JHVWDFLyQ

$XPHQWR
71

$XWRUHV
'HIHFWR�FDUGtDFR ����� ���GH��� *HPEUXFK�HW�DO�������

������%URQVKWHLQ�HW�DO�
������$FKLURQ�HW�DO������

+HUQLD�GLDIUDJPiWLFD ����� ��GH��� 6HELUH�HW�DO��������/DP�HW
DO������

([RQIDORV ����� ��GH��� 9DQ�=DOHQ�6SURFN�HW�DO�
����

$FRQGURJHQHVLV�WLSR�,, ����� ��GH�� )LVN�HW�DO��������6RRWKLOO
HW�DO�������

'LVWURILD�WRUiFLFD
DVIL[LDQWH

�� ��GH�� %HQ�$PL�HW�DO������
2VWHRFRQGURGLVSODVLD �� �GH� 'HQ�+ROODQGHU�HW�DO������
$QRPDOtD�GHO�WURQFR
IHWDO

����� ���GH��� 'DVNDODNLV�HW�DO������
'LVSODVLD�HFWURGpUPLFD�
HFWURGDFWLOLD

�� ��GH�� /HXQJ�HW�DO������
)$'6 ����� ��GH�� +\HWW�HW�DO������
6��GH�)U\Q �� ��GH�� %XODV�������6ROt�HW�DO�

����
6��+LGUROHWDO ����� ��GH�� $PPDOD�\�6DORQHQ������

GH�UDYHO�HW�DO������
6��-DUFKR�/HYLQ �� ���GH�� (OL\DKX�HW�DO��������/DP

HW�DO������
6��0HFNHO�*UXEHU �� ��GH�� 4XLQWHUR�HW�DO�������

6HS~OYHGD�HW�DO�������
0HJDYHMLJD ����� ��GH��� 6HELUH�HW�DO������
2VWHRJpQHVLV�LPSHUIHFWD �� ��GH�� 0DNU\GLPDV�HW�DO������
6��GH�3HUOPDQ �� ��GH�� 9DQ�GHU�6WHJH�HW�DO������
6��GH�5REHUWV �� ��GH�� 3HWULNRYVN\�HW�DO�����
6��GH�FRVWLOOD�FRUWD�FRQ
SROLGDFWLOLD

�� ��GH�� +LOO�\�/HDU\�����
6�GH�6PLWK�/HPOL�2SLW] ����� ��GH�� +REELQV�HW�DO�������

+\HWW�HW�DO��������6KDUS�HW
DO�����

$WURILD�PXVFXORHVSLQDO�, ����� ��GH�� 5LMKVLQJKDQL�HW�DO�������
6WLOOHU�HW�DO������

6��GH�=HOOZHJHU �� ��GH� GH�*UDDI�HW�DO������



��

(O� LQFUHPHQWR� GH� OD� 71� GH� OD� ��� D� OD� ��� VHPDQD� GH� ODJHVWDFLyQ� VH� UHODFLRQD� FRQ� QXPHURVDV� DQRPDOtDV�� /DSUHYDOHQFLD� SDUD� DOJXQDV� GH� HOODV� WDOHV� FRPRDQHQFHIDOLD�� KRORSUHVHQFHIDOLD�� PLFURFHIDOLD�� ODELROHSRULQR�� JDVWURVTXLVLV�� DQRPDOtDV� UHQDOHV�� REVWUXFFLyQLQWHVWLQDO� \� HVSLQD� EtILGD� QR� WLHQH� SRU� TXp� VHU� PD\RUTXH�HQ� OD� SREODFLyQ� QRUPDO��6LQ� HPEDUJR� H[LVWHQ� RWUDVDQRPDOtDV�TXH�Vt�VH�HVSHUD�OR�VHD�PiV�HOHYDGD��HQWUH�ODVTXH� VH� HQFXHQWUDQ�� FDUGLRSDWtDV�� KHUQLD� GLDIUDJPiWLFD�H[RQIDORV�� DQRPDOtDV� GHO� WURQFR� IHWDO� \� GHIRUPDFLyQIHWDO� VHFXHQFLDO� DFLQpVLFD� �WDEOD� Q�� ���� 6LQ� HPEDUJR�SDWRORJtDV�FRPR�GLVSODVLDV�yVHDV�\�VtQGURPHV�JHQpWLFRV�DO�WHQHU��XQD�SUHYDOHQFLD�PX\�EDMD�����������R�LQIHULRU�QR� VH� GLVSRQH� GH� VXILFLHQWHV� VHULHV� SDUD� HVWDEOHFHUFRQFOXVLRQHV��6RXND�HW�DO���������(O� LQFUHPHQWR� GH� OD� 71� WDPELpQ� VH� HQFXHQWUDUHODFLRQDGR� FRQ� PD\RU� WDVD� GH� DERUWRV� \� UHVXOWDGRVSHULQDWDOHV� � DGYHUVRV�� (O� ULHVJR� GH� DERUWR� R� PXHUWHLQWUDXWHULQD� HV� GHO� ����� \� GH� PXHUWH� QHRQDWDO� HV� GH������ 'H� ORV� VXSHUYLYHQWHV�� HO� ����� SUHVHQWDQSUREOHPDV� TXH� UHTXLHUHQ� WUDWDPLHQWR� PpGLFR� RTXLU~UJLFR�� R� UHWUDVR� PHQWDO�� $GHPiV�� HO� SURQyVWLFRHPSHRUD� FRQ� FRQ� HO� LQFUHPHQWR� GH� OD� 71�� /DSUREDELOLGDG�GH�UHFLpQ�QDFLGR�YLYR�VLQ�DOWHUDFLRQHV��XQDYH]� H[FOXtGDV� ODV� FURPRVRPRSDWtDV�� VL� OD� 71� HV�PD\RUGH� ����� YDUtD� GH� XQ� ��� D� XQ� ���� �6RXND� HW� DO� �����6RXND�HW� DO� ������ HQWUH����� \�����PP�GHO� ����� \� SRUGHEDMR� GH� ���� PP� HO� ���� GH� HPEDUD]RV� WHQGUiQ� XQUHFLpQ�QDFLGR�VDQR�



��

/D� SUHYDOHQFLD� GH� UHWUDVR� PHQWDO� YDUtD� GH� XQ� ����$GHNXQOH� HW� DO��� ������ D� XQ� ����� �9DQ� 9XJW� HW� DO���������\�D�XQ������6HQDW�HW�DO��������3RU� HOOR�� VH� GHEH� LQIRUPDU� D� ORV� SDGUHV� GH� TXH� HOLQFUHPHQWR�GH�OD�71�QR�FRQVWLWX\H�XQD�SDWRORJtD�SRU�VtPLVPD�� \� TXH�GHEH� VHUYLU� SDUD� UHDOL]DU� XQ� VHJXLPLHQWRDGHFXDGR�GHO�HPEDUD]R�

7DEOD�Q���� �1LFRODLGHV� HW� DO��� �������$OWHUDFLRQHV� DVRFLDGDV� DO� DXPHQWR� GH
71��6��VtQGURPH��(&&��GLVSODVLD�HFWRGHUPLFD�HFWURGDFWLOLD�SDODGDU�KHQGLGR�

$QRPDOtDV�FDUGtDFDV 6��'H�-DUFKR�/HYLQ+HUQLD�GLDIUDJPiWLFD 6��'H�-RXEHUW([RQIDORV 6��0HFNHO�*UXEHU$FRQGURJpQHVLV�WLSR�,, 6��1DQFH�6ZHHQH\$FRQGURSODVLD 6��1RRQDQ'LVWURILD�WRUiFLFD�DVIL[LDQWH 2VWHRJHQHVLV�LPSHUIHFWD�WL�SR�,,6GUH��%HFNZLKW�:LHGHPDQQ 6��3HUOPDQ2VWHRFRQGURGLVSODVLD�G�%ORPVWUDQG 6��5REHUWV$QRPDOtD�GHO�WURQFR�IHWDO 6�� 3ROLGDFWLOLD� \� FRVWLOODFRUWD'LVSODVLD�FDPSRPLHOLFD 6��6PLWK�/HPOL�2SLW]6��((& $WURILD� HVSLQDO� PXVFXODUWLSR�,'HIRUPDFLyQ� IHWDO� VHFXHQFLDO� DFLQp�VLFD 'LVSODVLD�WDQDWRIyULFD
6��)\Q 6��7ULJRQRFHIDOLD�&*DQJOLRVLGRVLV�*0� $VRFLDFLyQ�9$&7(5/6��+LGUROHWDO 6��=HOOZHJHU



��

D��$OWHUDFLRQHV�FDUGtDFDV
/DV� DOWHUDFLRQHV� GHO� FRUD]yQ� \� JUDQGHV� YDVRV� VHHQFXHQWUDQ� HVSHFLDOPHQWH� UHODFLRQDGDV� FRQ� HOLQFUHPHQWR�GH�OD�71��0RQWHQHJUR�HW�DO���������+\HWW�HWDO��������D���$QWH�OD�H[LVWHQFLD�GH�FDUGLRSDWtD��KDVWD�HO����GH�ODV�PLVPDV�OR�SUHVHQWD��VLHQGR�HO�ULHVJR�PD\RU�D� PD\RU� 71� �$FKLURQ� HW� DO��� ������ *HPEUXFK� HW� DO��������$OODQ���������(O�HVWXGLR�FDUGtDFR�VH�UHDOL]D�ELHQGXUDQWH� HO� HPEDUD]R�� HVWXGLR� DQDWRPRSDWROyJLFR� RVHJXLPLHQWR�SRVWQDWDO��$QWH�XQD�71�LJXDO�R�PD\RU�D����PP�� VH� HQFXHQWUDQ� KDVWD� XQ� ���� GH� FDUGLRSDWtDV�+\HWW�HW�DO��� �������6L�HO� SXQWR�GH�FRUWH�VH� VLW~D�SRUHQFLPD� GHO� SHUFHQWLO� ��� VH� GHWHFWDQ� HO� ���� GH� ODVPLVPDV��\�SRU�HQFLPD�GHO�SHUFHQWLO�����HO�������/D�)HWDO0HGLFLQH� )RXQGDWLRQ� 3URMHFW� � KD� HQFRQWUDGR� XQDSUHYDOHQFLD� GH� ��� GH� FDGD� ������ LQFUHPHQWiQGRVHH[SRQHQFLDOPHQWH�GHVGH���GH�FDGD������SRU�HQFLPD�GH����PP�����GH�FDGD������GH�����D�����PP�����GH�FDGD�����GH� �����D�����PP�����GH�FDGD������GH�����D����PP��\�����GH�FDGD������SDUD�71�LJXDO�R�PD\RU�D�����PP�6RXND� HW� DO��� ������� 6LQ� HPEDUJR�� RWURV� HVWXGLRV� KDQREWHQLGR�RWUDV�WDVDV�GH�GHWHFFLyQ�������6FKZDU]OHU�HWDO���������\������0LFKDLOLGLV�\�(FRQRPLGHV�������D��/DV�FRQVHFXHQFLDV�FOtQLFDV�GH�HVWRV�KDOOD]JRV�FRVWLWX\HQXQD� LQGLFDFLyQ� SDUD� OD� SUDFWLFD� GH� XQD� HFRFDUGLRJUDItDIHWDO� HVSHFLDOL]DGD� DQWH� HO� KDOOD]JR� GH� XQD� 71LQFUHPHQWDGD�� 'H� KHFKR�� OD� SUHYDOHQFLD� REVHUYDGD�DOUHGHGRU�GHO�����HV�VLPLODU�DO�ULHVJR�TXH�H[LVWH�DQWHXQD� GLDEHWHV� PHOOLWXV� SUHJHVWDFLRQDO�� R� DQWH� OD



��

H[LVWHQFLD� GH� XQD� FDUGLRSDWtD� HQ� GHVFHQGHQFLD� SUHYLD�TXH�FRQVWLWX\HQ�LQGLFDFLyQ�GH�HFRFDUGLRJUDItD�IHWDO�/DV� SDFLHQWHV� TXH� SUHFLVDQ� XQD� HFRFDUGLRJUDItD� QRWLHQHQ� SRU� TXp� HVSHUDU� D� OD� VHPDQD� ��� SDUD� VXUHDOL]DFLyQ�� /D� PHMRUD� GH� ORV� HFyJUDIRV� GH� DOWDUHVROXFLyQ� SHUPLWHQ� HO� GLDJQyVWLFR� GH� FDUGLRSDWtDVGHVGH� HO� ��� 7� GH� OD� JHVWDFLyQ�� 'H� KHFKR�� GHVGH� ODVHPDQD� ��� SXHGHQ� GLDJQRVWLFDUVH� OD� PD\RUtD� GHPDOIRUPDFLRQHV� PD\RUHV�� \� VH� SXHGH� DILUPDU� HQ� ODPD\RUtD�GH�ORV�FDVRV�TXH�HO�QR�H[LVWH�OD�PLVPD��(Q�FDVRGH� VRVSHFKDUVH� X� REVHUYDUVH� FDUGLRSDWtD�� GHEHUiQUHDOL]DUVH� PiV� HVWXGLRV� HFRJUiILFRV� GH� VHJXLPLHQWRSDUD�FRQILUPDU�HO�GLDJQyVWLFR�
E��2WUDV�PDOIRUPDFLRQHV�\�VtQGURPHV�JHQpWLFRV
+HUQLD�GLDIUDJPiWLFD��PDOIRUPDFLyQ�HVSRUiGLFD�FRQ�XQDSUHYDOHQFLD� GH� �� GH� FDGD� ������ $SUR[LPDGDPHQWH� HO���� DVRFLDQ� FURPRVRPRSDWtD� X� RWUD� PDOIRUPDFLyQ�� (QORV�FDVRV�DLVODGRV� OD�VXSHUYLYHQFLD�HV�GH�DOUHGHGRU�GHO�����IDOOHFLHQGR�HO�UHVWR�SRU�KLSRSODVLD��H�KLSHUWHQVLyQSXOPRQDU�� 6H� KD� HQFRQWUDGR� XQD� SUHYDOHQFLD� PiV� DOWDDQWH�HO�LQFUHPHQWR�GH�OD�71�TXH�HQ�OD�SREODFLyQ�JHQHUDO�SUHVHQWiQGROD��DSUR[LPDGDPHQWH�HO�����GH�ODV�PLVPDV�6RXND�HW�DO����������TXH�LQFOX\H�PiV�GHO�����GH�ODV�TXHUHVXOWDQ� HQ� PXHUWH� QHRQDWDO� GHELGR� D� KLSRSODVLDSXOPRQDU�\�VREUH�HO�����GH� ORV�VXSHUYLYLHQWHV��6HELUHHW�DO��������D��
([RQIDORV�� PDOIRUPDFLyQ� HVSRUiGLFD� TXH� SUHVHQWD� XQDSUHYDOHQFLD�GH���GH�FDGD�������'H� OD���D� OD����VHPDQDVH�HQFXHQWUD�XQD�KHUQLDFLyQ�ILVLROyJLFD�LQWHVWLQDO�TXH�VH
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REVHUYD�HQ�OD�EDVH�GHO�FRUGyQ�XPELOLFDO��\�VH�UHWUDH�D�ODFDYLGDG�DEGRPLQDO��SURFHVR�FRPSOHWDGR�HQ�OD�VHPDQD���\� �� GtDV�� 6H� KD� HQFRQWUDGR� XQD� PD\RU� SUHYDOHQFLD� GHH[RQIDORV� DQWH� HO� LQFUHPHQWR� GH� OD� 71�� HQ� IHWRV� VLQFURPRVRPRSDWtD��D�SHVDU�GH�TXH�WDPELpQ�HVWD�DQRPDOtDSXHGH� LQGLFDU� ULHVJR� GH� FURPRVRPRSDWtD� �YDQ� =DOHQ�6SURFN�HW�DO��������
'LVSODVLDV� yVHDV� \� VtQGURPHV� JHQpWLFRV�� VH� KDQHQFRQWUDGR� FDVRV� GH� 71� LQFUHPHQWDGD� \� GHDFRQGURJpQHVLV�� DFRQGURSODVLD�� GLVWURILD� WRUiFLFD�RVWHRFRQGURGLVSODVLD�� VtQGURPH� GH� -HXQH�� GLVSODVLDFDPSRPLpOLFD�� VtQGURPH� GH� )U\Q�� VtQGURPH� GH� -DUFR�/HYLQ�� JDQJOLRVLGRVLV�� VtQGURPH� GH� 0HFNHO�*UXEHU�VtQGURPH�GH�1RRQDQ��VtQGURPH�GH�5REHUWV��VtQGURPH�GH3HUOPDQ�� HQIHUPHGDG� GH�:HUGQLJ�+RIIPDQQ�� GLVSODVLDWDQDWRIyULFD�� DVRFLDFLyQ� 9$&7(5/«SDWRORJtDV� GH� EDMDSUHYDOHQFLD��HQ�ODV�TXH�HO�Q~PHUR�GH�FDVRV�H[LVWHQWHV�HVSHTXHxR�� SHUR� SRU� OD� ILVLRSDWRORJtD� VXE\DFHQWH�DOWHUDFLRQHV� QHXUROyJLFDV�� PXVFXODUHV�� HVTXHOpWLFDV���VH� SLHQVD� TXH� SXHGH� HVWDU� UHODFLRQDGR� FRQ� HO� DXPHQWRGH�71��1LFRODLGHV�HW�DO���������
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��������� 75$16/8&(1&,$� 18&$/� <� 0$5&$'25(6%,248Ì0,&26�'(/�35,0(5�75,0(675(�
/DV� GHWHUPLQDFLRQHV� UHDOL]DGDV� VRQ�� β�K&*� \� 3$33�$�/RV� UHVXOWDGRV� VH� H[SUHVDQ� HQ� 0R0� SDUD� OD� HGDGJHVWDFLRQDO�(Q� ORV� HPEDUD]RV� FRQ� IHWRV� DIHFWRV� GH� 7U� ��� ODVFRQFHQWUDFLRQHV�VpULFDV�PDWHUQDV�GH�β�K&*��OLEUH�GH�OD���D�OD����VHPDQD��DOUHGHGRU�GH���0R0��VH�HQFXHQWUDQPiV� HOHYDGDV� TXH� HQ� ORV� IHWRV� FURPRVyPLFDPHQWHQRUPDOHV��PLHQWUDV� TXH� ORV� QLYHOHV� GH� 3$33�$� VRQ�PiVEDMRV��DOUHGHGRU�GH�����0R0��/D� WDVD� GH� GHWHFFLyQ� SDUD� HO� 6%� GHO� ��� 7� HV� GHO� ���SDUD�XQD�WDVD�GH�)3�GHO�����6SHQFHU�HW�DO���������D��
/D� K&*� \� VX� VXEXQLGDG� EHWD� VRQ� PDUFDGRUHVFRQVROLGDGRV�SDUD�HO�VFUHHQLQJ�GH�7U����HQ�HO����7��SRUHOOR�HV�OyJLFR�TXH�VH�KD\D�LQYHVWLJDGR�VX�XWLOLGDG�HQ�HO��� 7�� /D� K&*� HV� XQD� JOLFRSURWHtQD� FRQ� XQ� EDMR� SHVRPROHFXODU� �������� GDOWRQV��� 6H� SXULILFy� D� SDUWLU� GH� ODRULQD� GH� OD� PXMHU� HPEDUD]DGD� HQ� ����� �$VFKHLP� 	=RQGHN� ������� (V� SURGXFLGD� SRU� OD� SODFHQWD�� \� DOFDQ]DVX�SLFR�Pi[LPR�HQ�OD�FLUFXODFLyQ�VDQJXtQHD�GH�OD���D�ODV��� VHPDQDV� GH� HPEDUD]R�� $VtPLVPR�� VXV� QLYHOHVGHFUHFHQ�UiSLGDPHQWH��KDVWD�OD����VHPDQD�HQ�OD�TXH�VHDOFDQ]D�XQD�PHVHWD��%UDXQVWHLQ�HW�DO���������$�SHVDU�GH�OD�H[LVWHQFLD�GH�HVWXGLRV�LQLFLDOHV���EDVDGRVHQ� OD� QR� XWLOLGDG� GXUDQWH� HO� ��� 7�� SRVWHULRUPHQWH�� VHHYLGHQFLy�TXH�VH�HQFRQWUDED�VLJQLILFDWtYDPHQWH�HOHYDGDHQ�OD�7U�����$LWNHQ�HW�DO���������0DFLQWRVK�HW�DO�������KDOOD]JR� FRQILUPDGR� FRQ� QXPHURVRV� HVWXGLRV� \
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PHWDDQiOLVLV�� PRVWUDQGR� XQ� YDORU� GH� OD� β�K&*� GH� ����0R0��.UDQW]�HW�DO���������&XFNOH���������(Q�HO����7�OD
β²K&*� HV�PHMRU�PDUFDGRU� TXH� OD� K&*� �6SHQFHU� HW� DO�������D��
/D� 3$33�$� HV� XQD� JOLFRSURWHtQD� GH� JUDQ� WDPDxR��������� GDOWRQV��� GHVFULWD� SRU� SULPHUD� YH]� HQ� �����/LQ� HW� DO��� �������6X� IXQFLyQ�ELROyJLFD� HV� HQ� VX�PD\RUSDUWH� GHVFRQRFLGD�� DXQTXH� UHFLHQWHV� LQYHVWLJDFLRQHVGHPXHVWUDQ� TXH� HV� SURGXFLGD� HQ� ODV� FpOXODV� GH� ODJUDQXORVD�GHO�RYDULR��\�VXJLHUHQ�TXH�HV�XQ�PDUFDGRU�GHOD� VHOHFFLyQ� IROLFXODU� \� OD� IRUPDFLyQ� GHO� FXHUSR� O~WHR�&RQRYHU�HW�DO����������'XUDQWH�HO�HPEDUD]R�VXV�QLYHOHVVH� LQFUHPHQWDQ� KDVWD� HO� WpUPLQR�� (Q� ODV� FpOXODVFXOWLYDGDV�VH�KD�REVHUYDGR�TXH��OD�3$33�$�HV�OLEHUDGD�DOPHGLR� SRU� ODV� FpOXODV� GH� OD� GHFLGXD� \� SRU� ODV� FpOXODVHQGRPHWULDOHV�� /RV� QLYHOHV� GH� 3$33�$� VH� HQFXHQWUDQGLVPLQXtGRV�HQ�HPEDUD]RV�FRQ�IHWRV�DIHFWRV�GH�7U��/DGHVYLDFLyQ� UHVSHFWR� D� OD� QRUPDOLGDG� GLVPLQX\H� FRQ� HODYDQFH� GH� OD� JHVWDFLyQ�� QR� H[LVWLHQGR� GLIHUHQFLDVVLJQLILFDWLYDV� HQ� ORV� QLYHOHV� VpULFRV� HQWUH� HPEDUD]RVFRQ�7U����\�ORV�FRQWUROHV��/D�UHGXFFLyQ�GH�ORV�QLYHOHV�GH3$33�$� HV� PD\RU� HQ� pSRFDV� PiV� WHPSUDQDV� GHO� ��� 7�/RV�QLYHOHV�VpULFRV�PDWHUQRV�HQ�OD�7U����VRQ������0R0������0R0�\������0R0�HQ�ODV�VHPDQDV�GH�JHVWDFLyQ���������� \� ������� UHVSHFWtYDPHQWH�� \� ����� SRVWHULRUPHQWH�DXPHQWD�DOUHGHGRU�GH�XQ�����SRU�VHPDQD�GXUDQWH�HO���7��� /D� WDVD�GH�GHWHFFLyQ� SDUD� OD� 3$33�$� DLVODGD� HV�GH����FRQ�XQ����GH�)3�6H� KDQ� UHDOL]DGR� HVWXGLRV� SDUD� DYHULJXDU� OD� SRVLEOHFDXVD�GH�OD�GLVPLQXFLyQ�GH�ORV�QLYHOHV�GH�3$33�$�HQ�ODV7U��PHGLDQWH�DQiOLVLV�GHO�P�51$�\� OD�FRQFHQWUDFLyQ�GH
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3$33�$�HQ�SODFHQWD� \� VXHUR�� HQ� HPEDUD]RV� QRUPDOHV� \FRQ� 7U�� /D� FRQFHQWUDFLyQ� GH� 3$33�$� HQ� HVWH� ~OWLPRJUXSR� IXH� VLJQLILFDWLYDPHQWH� PiV� EDMD� TXH� HQ� ORVFRQWUROHV�� VLQ� HPEDUJR� QR� H[LVWtDQ� GLIHUHQFLDV� HQFXDQWR�DO�P�51$�SODFHQWDULR�\�FRQFHQWUDFLRQHV�VpULFDVGH� 3$33�$� \� ORV� GRV� JUXSRV� GH� HPEDUD]RV�� (VWRVKDOOD]JRV�VXJLHUHQ�TXH�OD�GLVPLQXFLyQ�VpULFD�GH�3$33�$HQ�ODV�7U�VH�GHEH�D�DOWHUDFLRQHV�SRVW�WUDQVODFLyQ�FRPRHVWDELOLGDG�SURWHLFD�� � DOWHUDFLRQHV�HQ�HO�PHFDQLVPR�GHOLEHUDFLyQ� GH� OD� SURWHtQD�� R� GDxR� HQ� OD� PLVPD� WUDVDWUDYHVDU�OD�SODFHQWD��%UL]RW�HW�DO���������7DPELpQ�VH�KD�VXJHULGR�TXH�HQ�HO�HPEDUD]R�FRQ�7U���LQLFLDOPHQWH� ODV� FRQFHQWUDFLRQHV� VpULFDV� GH� ORVPDUFDGRUHV�VH�HQFXHQWUDQ�GLVPLQXtGDV��\�FRQ�HO�DYDQFHGH�OD�JHVWDFLyQ�OD�SODFHQWD�LQFUHPHQWD�JUDGXDOPHQWH�ORVPDUFDGRUHV� KDVWD� TXH� DOFDQ]DQ� R� H[FHGHQ� HO� UDQJRQRUPDO�� /D� WHRUtD� GH� SDVR� SDVLYR� GH� ODV� SURWHtQDV� D� ODFLUXODFLyQ� PDWHUQD� VXJLHUH� TXH� OD� YHORFLGDG� VHUiLQYHUVDPHQWH� SURSRUFLRQDO� DO� SHVR� PROHFXODU�� SRU� HOOR�VHUi� PiV� PDUFDGR� LQLFLDOPHQWH� SDUD� ODV� SURWHtQDV� GHEDMR�SHVR�PROHFXODU��FRPR�OD�β²K&*��\�PiV�WDUGtR�SDUDODV� GH� HOHYDGR� SHVR� PROHFXODU� �3$33�$�� �%HUVLQJHU� HWDO���������
/D� $)3� \� HO� HVWULRO� QR� FRQMXJDGR� �X(��� WDPELpQ� VRQPDUFDGRUHV� XWLOL]DGRV� HQ� HO� ��� 7�� /D� $)3� WDPELpQ� VHHQFXHQWUD�VLJQLILFDWtYDPHQWH�GLVPLQXtGD�HQ�HO� ���7��8QPHWDDQiOLVLV� GH� ���� FDVRV� PRVWUDED� XQ� YDORU� GH� ����0R0��&XFNOH���������VLQ�HPEDUJR�VX�DGLFLyQ�DO�6%�GHO���7��3$33�$�\�β²K&*��LQFUHPHQWD�OD�WDVD�GH�GHWHFFLyQVyOR�HQ�XQ�����&XFNOH�\�YDQ�/LWK�������D���(O�HVWULRO�QRFRQMXJDGR�WDPELpQ�HVWi�GLVPLQXtGR�HQ�HO����7�HQ�OD
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7U� ���� 8Q� PHWDDQiOLVLV� GH� ���� FDVRV� GLy� ����� 0R0�&XFNOH� �������PLHQWUDV� TXH� VX� DGLFLyQ� DO� 6%� GHO� ��� 7VyOR� LQFUHPHQWDUtD� OD� WDVD� GH� GHWHFFLyQ� HQ� XQ� ���&XFNOH�\�YDQ�/LWK�������D��
$�FRQWLQXDFLyQ�VH�PXHVWUD�XQD�WDEOD�FRQ� ORV�QLYHOHV�HQ0R0�� UHVXOWDGR� GH� XQ� PHWD�DQiOLVLV� GH� ��� VHULHVSXEOLFDGDV��WDEOD�Q������

0DUFDGRU 6GUH��'RZQ 0R0 ,QWHUYDOR�FRQILDQ]D����
�K&*�OLEUH ��� ���� ���������

$)3 ��� ���� ���������
X(� ��� ���� ���������
3$33�$

�� ���� ���������
��� ���� ���������

����VHPDQDV
�����VHPDQDV
������VHPDQDV ��� ���� ���������

7DEOD�Q�������&XFNOH�\�YDQ�/LWK�������D���0DUFDGRUHV�VHUROyJLFRV�PDWHUQRV
GHO����7�

/D�71�HV�XQ�PDUFDGRU�LQGHSHQGLHQWH�GH�ORV�PDUFDGRUHVELRTXtPLFRV� WDQWR� HQ� IHWRV� DIHFWRV� GH� 7U� ��� FRPR� HQIHWRV� FRQ� FDULRWLSR� QRUPDO�� 3RU� WDQWR� OD� DVRFLDFLyQ�GHO6%� D� OD� 71� DXPHQWD� OD� HIHFWLYLGDG� � GH� DPERV� WHVWXWLOL]DGRV�GH�IRUPD� LQGLYLGXDO��6H�KD�HVWLPDGR�TXH�FRQOD�FRPELQDFLyQ�GH� OD�HGDG�PDWHUQD���71���PDUFDGRUHVELRTXtPLFRV�GHO� ���7� �WDEOD�Q����� VH� OOHJDUtD� DO�����GHGHWHFFLyQ�SDUD�XQD�WDVD�GH�)3�GHO���� �6SHQFHU�HW�DO�������D��%ULQGD�HW�DO��������6SHQFHU�HW�DO���������
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(O�PRPHQWR�GH�OD�UHDOL]DFLyQ�PiV�DGHFXDGR�HV�GH�OD���DODV����VHPDQDV��ySWLPR������VHPDQDV��

7DEOD�Q������&XFNOH���������7DVD�GH�GHWHFFLyQ�GHO�SULPHU� WULPHVWUH��'5��\
)3�

/D� 71� \� ORV� PDUFDGRUHV� ELRTXtPLFRV� GHO� ��� 7� SXHGHQVXIULU� YDULDFLRQHV� HQ� IXQFLyQ� GHO� VH[R� IHWDO�� OR� TXHOOHYDUtD� D� XQD� GLVPLQXFLyQ� GH� ����� HQ� OD� WDVD� GHGHWHFFLyQ� GH� 7� ��� HQ� XQ� IHWR� GH� VH[R� IHPHQLQR�� 6LQHPEDUJR�� HO� PRPHQWR� GH� OD� GHWHUPLQDFLyQ� DQDOtWLFD� \HFRJUiILFD�QR�SUHFLVD�HO�VH[R�IHWDO�FRQ�H[DFWLWXG�HQ�XQDJUDQ�SDUWH�GH�FDVRV��SRU�OR�TXH�QR�HV�SRVLEOH�UHDOL]DU�ODFRUUHFLyQ� HQ� IXQFLyQ� GH� HVWH� IDFWRU� �6SHQFHU� HW� DO�������E���'H� LJXDO�PRGR�� VH� KDQ� REVHUYDGR� GLIHUHQFLDVHQ�FXDQWR�D� OD�UD]D��VLHQGR� ORV�PDUFDGRUHV�ELRTXtPLFRVGHO� ��� 7� PiV� HOHYDGRV� HQ� OD� UD]D� DIUR�FDULEHxD� \DVLiWLFD� TXH� HQ� OD� FDXFDVLDQD�� D� SHVDU� GH� DSOLFDU� ODFRUUHFFLyQ�SRU�HO�SHVR��(O�PDUFDGRU�PiV�DIHFWDGR�HV�OD3$33�$�� FRQ� QLYHOHV� KDVWD� ������� PiV� HOHYDGRV�6SHQFHU�HW�DO��������F���7DPELpQ�VH�HVWi�HVWXGLDQGR�HOLPSDFWR�GHO�KiELWR� WDEiTXLFR�VREUH�HO�6%����7��HO� FXDO

&RPELQDFLyQ������������������'5�����)3������3XQWR�GH�FRUWH��ULHVJR��D�WpUPLQR�
����HQ����
'5�������)3

����HQ����
'5�����������)3

�����HQ����
'5�������������)3

71�DLVODGD ���� ���� ��� ���� ��� ���� ���
3$33�$��� �K&*�OLEUH ���� ���� ��� ���� ��� ���� ���
3$33�$�� �K&*�$)3�\�X(� ���� ���� ��� ���� ��� ���� ���
71�3$33�$�\� �K&* ���� ���� ��� ���� ��� ���� ���
71�� 3$33�$�� �K&*�� $)3
\�X(�

���� ���� ��� ���� ��� ���� ���
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HV�SHTXHxR��FRQ�XQ�UHGXFFLyQ�HQ�OD�WDVD�GH�)3�\�QLYHOHVLQIHULRUHV�D�ODV�QR�IXPDGRUDV��6SHQFHU�HW�DO���������
&RQ� OD� LQWURGXFFLyQ�GH�XQD�QXHYD�\�UiSLGD�WpFQLFD�SDUDHO� DQiOLVLV� ELRTXtPLFR� PHGLDQWH� LQPXQRHQVD\R� �UDQGRPDFFHV� LQPXQRDVVD\� � DQDO\]HU� XVLQJ� LPHUHVROYHG�DPSOLILHG�FU\SWDWH�HPLVVLRQ��� TXH� SURSRUFLRQD� PHGLGDVSUHFLVDV�� DXWRPDWL]DGDV� \� UHSURGXFLEOHV�� VH� REWLHQH� HOUHVXOWDGR�HQ����PLQXWRV�WUDV�OD�REWHQFLyQ�GH�OD�PXHVWUDVDQJXtQHD�� $FWXDOPHQWH� HV� SRVLEOH� OD� UHDOL]DFLyQ� GH� ODHFRJUDItD� GHO� ��� 7�� WHVW� ELRTXtPLFR� VpULFR� PDWHUQR� \FRQVHMR� VREUH� HO� ULHVJR� REWHQLGR� HQ� XQD� KRUD�GHVDUUROODGR� HQ� HO� SURJUDPD� 26&$5� �2QH� 6WRS&RXQVHOLQJ��$VVHVVPHQW�DQG�ULVN���6SHQFHU�HW�DO�������G��
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275$6�&520262023$7Ì$6�
(O� LQFUHPHQWR� GH� OD� 71� WDPELpQ� HV� XQ� PDUFDGRU� GHRWUDV�FURPRVRPRSDWtDV�DGHPiV�GH� OD�7�����7�����7����VtQGURPH� GH� 7XUQHU� \� GHPiV� FURPRVRPRSDWtDV� OLJDGDVDO� VH[R� \� RWUDV� DQHXSORLGtDV�� �7DLSDOH� HW� DO��� �����6HELUH� HW� DO��� ������ 6QLMGHUV� HW� DO��� ������ 6SHQFHU� HWDO��� ����� G��� $GHPiV� GHO� DXPHQWR� GH� 71� WDPELpQHQFRQWUDPRV� KDOOD]JRV� HFRJUiILFRV� GHO� WLSR� GHPDOIRUPDFLRQHV�\�PDUFDGRUHV�GH�FURPRVRPRSDWtDV��TXHVH�LQGLFDUiQ�PiV�DGHODQWH�$O�LJXDO�TXH�HQ�OD�7�����ORV�PDUFDGRUHV�XWLOL]DGRV��SRUVHU�ORV�PHMRUHV�SDUD�HO����7�VRQ�OD� �K&*�\�3$33�$��(QODV�7����\����ORV�PDUFDGRUHV�ELRTXtPLFRV�GHO����7�VHHQFXHQWUDQ�GLVPLQXtGRV��7XO�HW�DO���������6SHQFHU�HW�DO�������G��H�\�I���(Q�DQRPDOtDV�FURPRVyPLFDV�OLJDGDV�DOVH[R�OD� �K&*�OLEUH�HV�QRUPDO�\�OD�3$33�$�VH�HQFXHQWUDGLVPLQXtGD��PiV�VHQVLEOH�HQ�HO�VtQGURPH�GH�7XUQHU��6SHQFHU�HW�DO��������J���(Q�OD�WULSORLGtD�WLSR�,�OD�%�K&*VH�HQFXHQWUD�DXPHQWDGD�\�OD�3$33�$�DOJR�GLVPLQXtGD��(QOD�WULSORLGtD�WLSR�,,�H[LVWH�GLVPLQXFLyQ�GH�OD�%�K&*�\�OD3$33�$��6SHQFHU�HW�DO��������K���(O�VFUHHQLQJ�PHGLDQWHOD�FRPELQDFLyQ�GH�OD�71�\�HO�6%����7�SXHGH�LGHQWLILFDUKDVWD�HO�����GH�WRGDV�ODV�DQRPDOtDV�FURPRVyPLFDV�SDUDXQD�WDVD�GH�)3�GHO�����6SHQFHU�HW�DO��������D��%ULQGD�HWDO���������1LFRODLGHV��������
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���������0$5&$'25(6�(&2*5É),&26�(1�(/�35,0(575,0(675(
�����������+8(62�1$6$/
%DViQGRVH� HQ� OD� GHVFULSFLyQ� GH� /DQJGRQ� 'RZQ� GH� ODVFDUDFWHUtVWLFDV�IHQRWtSLFDV�GH� OD�7U����� TXH�REVHUYDED´IODW� IDFHµ� �FDUD� DSODVWDGD� R� DOODQDGD�� FRQ� QDUL]SHTXHxD��VH�SXEOLFy�HQ�HO������XQ�HVWXGLR�REVHUYDFLRQDOFRQ� ���� IHWRV� D� ORV� TXH� VH� YDORUy� HO� KXHVR� QDVDOSUHYLDPHQWH�D� OD�H[WUDFFLyQ�GH�PXHVWUD�SDUD�FDULRWLSRHQ�HO����7��&LFHUR�HW�DO���������5HFLHQWHPHQWH�VH�KD�SURSXHVWR�OD�DXVHQFLD�R�KLSRSODVLDGH� KXHVR� QDVDO� PHGLDQWH� YDORUDFLyQ� HFRJUiILFD�� FRPRQXHYR�PDUFDGRU�GH�7U����HQWUH�ODV����\����VHPDQDV�GHJHVWDFLyQ�� 6X� H[SORUDFLyQ� VH� SXHGH� UHDOL]DU� SRU� YtDWUDQVDEGRPLQDO� � HQ� XQ� SODQR� VDJLWDO� GHO� IHWR�� FRQ� HOWUDQVGXFWRU� SDUDOHOR� D� OD� GLUHFFLyQ� QDVDO�� FRQ� OD� YLVLyQGHO�SHUILO�IHWDO�\�HO�GLHQFpIDOR��WiODPRV����FRQ�XQ�iQJXORGH� LQFLGHQFLD� GHO� KD]� XOWUDVyQLFR� \� OD� OLQHD� WUD]DGDGHVGH�OD�IUHQWH�D�OD�EDUELOOD�GHO�IHWR�GH��������JUDGRV�\�FRQ�HO�����GH�OD�SDQWDOOD�RFXSDGD�SRU�HO�IHWR��6RQHN�\1LFRODLGHV���������(Q�HVWH�SODQR��VRQ�YLVLEOHV�WUHV�OLQHDVHFRJpQLFDV�� OD� PiV� VXSHUILFLDO�� HQ� OD� SDUWH� DQWHULRU�FRUUHVSRQGH�D�OD�SLHO�GH�OD�SXQWD�QDVDO��SRVWHULRUPHQWHOD�SLHO�GH�OD�QDUL]�\�SRU�GHEDMR�GH�OD�DQWHULRU��HO�KXHVRQDVDO��ILJXUD�Q������$O�LJXDO�TXH�SDUD�OD�YDORUDFLyQ�GH�OD71�� VX� YDORUDFLyQ� HFRJUiILFD� UHTXLHUH� GH� XQHQWUHQDPLHQWR� DSURSLDGR�� (O� p[LWR� HQ� VX� YDORUDFLyQHFRJUiILFD�YDUtD�GH�XQ����D�XQ�����
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6H�FRQVLGHUD�DXVHQFLD�GH�KXHVR�QDVDO�OD�QR�YLVXDOL]DFLyQR� XQD� SpUGLGD� FODUD� GH� HFRJHQLFLGDG� GH� OD� OLQHDFRUUHVSRQGLHQWH�DO�KXHVR�QDVDO�

)LJXUD�Q�����9DORUDFLyQ�GHO�KXHVR�QDVDO�����SXQWD�QDVDO�����SLHO�QDVDO�
���KXHVR�QDVDO�

�6H� KD� HYLGHQFLDGR� TXH� DOUHGHGRU� GHO� ������� GH� ORVIHWRV� DIHFWRV� GH� VtQGURPH� GH� 'RZQ� SUHVHQWDQ� XQDDXVHQFLD�GH�KXHVR�QDVDO��DVt�FRPR�PiV�GHO�����GH�ODV�7U���\�HO�����GH�ODV�7U�����\�VLQ�HPEDUJR�PHQRV�GH�XQ���GH� ORV� IHWRV� QRUPDOHV� SDUD� OD� PLVPD� HGDG� JHVWDFLRQDO�&LFHUR�HW�DO���������2WDxR�HW�DO���������2UODQGL�HW�DO��������=RSSL�HW�DO����������(VWH�KDOOD]JR�HV�FRPSDWLEOHFRQ�HVWXGLRV�UDGLROyJLFRV�H�KLVWROyJLFRV�HQ�DERUWRV��TXHPXHVWUDQ� OD� DSDULFLyQ� GHO� KXHVR� QDVDO� FRQ� ��� PP� GH/&1� \� VH� LQFUHPHQWD� FRQ� HO� DYDQFH� GH� OD� JHVWDFLyQ�*UDV�� ������� /D� DVRFLDFLyQ� DO� VFUHHQLQJ� PHGLDQWH� ODHGDG� PDWHUQD� \� OD� YDORUDFLyQ� GH� OD� 71�� LQFUHPHQWD� ODVHQVLELOLGDG�GH�XQ�����D�XQ������GLVPLQX\HQGR�OD�WDVDGH� )3� D� XQ� ��� �&LFHUR� HW� DO��� ������� 2WUR� HVWXGLR



��

UHDOL]DGR� HQ������ IHWRV�GH� SREODFLyQ� QR� VHOHFFLRQDGD�FRQILUPD�ORV�UHVXOWDGRV�KDVWD�DKRUD�RIUHFLGRV��=RSSL�HWDO����������(V�LQWHUHVDQWH��DGHPiV�GH�OD�HOHYDGD�6�SDUDHO� VtQGURPH� GH�'RZQ�� OD� EDMD� SUHYDOHQFLD� HQ� WRGDV� ODVVHULHV�GH�OD�DXVHQFLD�GH�KXHVR�QDVDO�FXDQGR�HO�FDULRWLSRHV�QRUPDO��2WDxR�HW�DO����������OR�TXH�OR�FRQYLHUWH�HQ�HOPDUFDGRU�SDUD� OD�7U����FRQ� OD� DSDUHQWH�PiV�EDMD� WDVDGH�)3�GH�ORV�GHVFULWRV�KDVWD�HO�PRPHQWR�/D� ORQJLWXG� GHO� KXHVR� QDVDO� GHSHQGH� GH� OD� HGDGJHVWDFLRQDO�\�GH� OD�UD]D��(V�PiV�IUHFXHQWH�VX�DXVHQFLDHQ� OD� UD]D� DIUR�FDULEHxD� ������� \� HQ� OD� DVLiWLFD� �����TXH�HQ�OD�FDXFiVLFD���������DVt�FRPR�FRQ�HO�DXPHQWR�GHOD� 71�� � \� FRQ� OD� GLVPLQXFLyQ� GH� OD� /&1�� 3RU� HOOR�� HOFiOFXOR� GHO� ULHVJR� GHEH� KDFHUVH� WHQLHQGR� HQ� FXHQWDHVWRV� IDFWRUHV� GH� FRQIXVLyQ� �&LFHUR� HW� DO��� ����� D�(VWXGLRV�DQWURSRPpWULFRV�HQ�7U����KDQ�HQFRQWUDGR�TXHOD�UDL]�GHO�KXHVR�QDVDO�HV�DQRUPDOPHQWH�FRUWD�HQ�HO����GH� ORV� FDVRV� �)DUNDV� HW� DO��� ������� \� HVWXGLRVUDGLROyJLFRV� SRVWPRUWHP� KDQ� HQFRQWUDGR� HQ� IHWRV� FRQ7U� ��� DXVHQFLD� GH� RVLILFDFLyQ� R� KLSRSODVLD� GHO� KXHVRQDVDO� KDVWD� HQ� HO� ���� GH� ORV� FDVRV� �6WHPSIOH� HW� DO��������.HHOLQJ�HW�DO��� �������(VWXGLRV�HFRJUiILFRV�HQWUHODV� ������ VHPDQDV� GH� JHVWDFLyQ� HQFXHQWUDQ� KDVWD� HO����GH�IHWRV�FRQ�HVWDV�FDUDFWHUtVWLFDV�GHO�KXHVR�QDVDO�(O� SURFHVR� GH� RVLILFDFLyQ� LQWUDPHPEUDQRVD� VHGHVDUUROOD� HQ� HO� WHUFHU� PHV� GH� YLGD� LQWUDXWHULQD�� DSDUWLU�GH� ORV�FHQWURV�GH�RVLILFDFLyQ�TXH�VH�HQFXHQWUDQHQ� FRQWDFWR� FRQ� HO� FDUWtODJR� GHO� VHSWXP� QDVDO�RULJLQDGRV�GH�ODV�FpOXODV�GH�OD�FUHVWD�QHXUDO�TXH�PLJUDQGHVGH�HO�HFWRGHUPR�DO�PHVpQTXLPD�GH�OD�UHJLyQ�DQWHULRUGHO�FUiQHR��(Q�HVWH�FRPSOHMR�SURFHVR�SXHGHQ�LQWHUIHULUXQD�VHULH�GH�IDFWRUHV�H[yJHQRV��VtQGURPHV�JHQpWLFRV�\



��

DQRPDOtDV� FURPRVyPLFDV�� 6X� DXVHQFLD� SXHGH� VHUFRQVHFXHQFLD� GH� KLSRSODVLD� R� UHWUDVR� HQ� OD� RVLILFDFLyQGH� HVWH� KXHVR� �DOWHUDFLyQ� HQ� OD� PLJUDFLyQ� FHOXODU��DGHPiV�� VX� FUHFLPLHQWR� GHSHQGH� GH� OD� PDWUL]H[WUDFHOXODU�� \� HVWXGLRV� LQPXQRKLVWRTXtPLFRV� KDQGHPRVWUDGR� DOWHUDFLyQ� HQ� OD� PLVPD�� OR� TXH� SRGUtD� VHUFRQVHFXHQFLD� GH� ODV� DOWHUDFLRQHV� JHQpWLFDV�UHVSRQVDEOHV� SRU� HMHPSOR�� GHO� LQFUHPHQWR� GH� iFLGRKLDOXUyQLFR� \� FRPR� FRQVHFXHQFLD� GH� OD� VXSHUy[LGRGLVPXWDVD�� FRGLILFDGR� SRU� HO� FURPRVRPD� ��� \� TXHSURWHJH� IUHQWH� D� OD� DFFLyQ� GH� ORV� UDGLFDOHV� OLEUHVSURGXFLGRV� SRU� OD� GHJUDGDFLyQ� GHO� iFLGR� KLDOXUyQLFR�7DPELpQ� � HQ� OD�7U����� OD� GHUPLV� � � SUHVHQWD� H[FHVR�GHFROiJHQR� WLSR� ,9�� \� GRV� GH� VXV� WUHV� FDGHQDVSROLSHSWtGLFDV� VH� FRGLILFDQ� HQ� HO� PLVPR� FURPRVRPD�&LFHUR�HW�DO���������
(VWRV�GRV�PDUFDGRUHV� HFRJUiILFRV�� HO� KXHVR� QDVDO� \� ODDPSOLWXG�GH�OD�71��QR�VH�HQFXHQWUDQ�UHODFLRQDGRV�HQWUHVt�� SRU� OR� TXH� SXHGHQ� FRPELQDUVH� SDUD� DXPHQWDU� ODHILFDFLD�GHO�VFUHHQLQJ�GH�OD�7U�����LQFUHPHQWDQGR�OD�6�\GLVPLQX\HQGR� OD� WDVD� GH� )3�� DVt� FRPR� OD� GH� WpFQLFDVLQYDVLYDV�� 3DUD� XQD� WDVD� GH� )3� GH� ���� OD� 6� VHLQFUHPHQWDUtD�GH�XQ����DXQ������\�SDUD�XQD�WDVD�GH�)3GHO� ���� GHO� ��� DO� ���� �&LFHUR� HW� DO��� ������� (OLQFUHPHQWR�GH�6�GHO����DO�����FRQ�XQD�UHGXFFLyQ�GH�ODWDVD� GH� )3� GHO� �� DO� �� ��� VXSRQH� XQD� UHGXFFLyQ� GH� �YHFHV�HQ� OD�WDVD�GH�DERUWRV��DVt�FRPR�HQ� OD�UHDOL]DFLyQGH�ODV�WpFQLFDV�LQYDVLYDV�\�HVWXGLRV�DQDOtWLFRV�
/D�/5�SDUD�OD�7���HV�GH����SDUD�OD�UD]D�FDXFDVLDQD�\��SDUD� OD� DIUR�FDULEHxD�� ��� SDUD� &5/� GH� ������ PP�



��

LQFUHPHQWiQGRVH�KDVWD����SDUD�&5/�GH�������PP��\���SDUD�71�LQIHULRU�DO�SHUFHQWLO�����GLVPLQX\HQGR�D���SDUD71�!�����PP��&LFHUR�HW�DO��������D���(Q�OD�WDEOD�Q�����VHPXHVWUD�OD�/5�SRVLWLYD�\�QHJDWLYD�SRU�&LFHUR��&LFHUR�HWDO��������D��

7DEOD� Q�� ��� � �&LFHUR� HW� DO��� ����� D���/5�SDUD� KXHVR� QDVDO� HQ� UHODFLyQ� FRQ
&5/�(VWXGLRV� SUHOLPLQDUHV� VXJLHUHQ� TXH� OD� DVRFLDFLyQ� GHOKXHVR� QDVDO� D� OD� 71� \� DO� 6%� GHO� ��� 7� FRQVHJXLUtDLGHQWLILFDU�DO�����GH�ODV�7����VFUHHQLQJ�SRVLWLYR�HQ�XQ��� GH� OD� SREODFLyQ�� FRQ� WDVD� GH� SURFHGLPLHQWRVLQYDVLYRV����� �&LFHUR�HW� DO��������E��� /D� SUHVHQFLD�GHOKXHVR� QDVDO� UHGXFH� HO� ULHVJR� GH� DOWHUDFLRQHVFURPRVyPLFDV�HQ�XQ�����

&5/ +XHVR�QDVDO�DXVHQWH�/5� +XHVR�QDVDO�SUHVHQWH�/5�
7RWDO ���� ����
����� ���� ����
����� ���� ����
����� ���� ����
����� ���� ����



��

�����������'233/(5
D��'XFWXV�YHQRVR(O�GXFWXV�YHQRVR�FRQVLVWH�HQ�XQ�VKXQW�TXH�FRPXQLFD� ODYHQD� XPELOLFDO� FRQ� OD� YHQD� FDYD� LQIHULRU�� /OHYD� VDQJUHR[LJHQDGD�PX\�DFHOHUDGD��SRU�OR�TXH�QR�VH�PH]FOD�FRQ�ODGH�OD�YHQD�FDYD�LQIHULRU��SDVD�D�WUDYpV�GHO�IRUDPHQ�RYDODO�FRUD]yQ�L]TXLHUGR��\�GH�DOOt�VH�GLULJH�DO�FHUHEUR��(V�HOYDVR�FX\R�HVWXGLR�UHVXOWD�PiV�~WLO�HQ�HO����7�(O� IOXMR� SRU� HVWH� YDVR� VH� FDUDFWHUL]D� SRU� SUHVHQWDUHOHYDGD� YHORFLGDG� HQ� OD� VtVWROH� ���� \� GLiVWROHYHQWULFXODUHV�����\�IOXMR�DQWHUyJUDGR�HQ� OD�FRQWUDFFLyQDWULDO������)LJXUD����

)LJXUD�Q�����'RSSOHU�GHO�GXFWXV�YHQRVR�



��

(V� SRVLEOH� HVWXGLDU� VX� IOXMR� GH� OD� ��� D� OD� ��� VHPDQDWDQWR� SRU� YtD� DEGRPLQDO� FRPR� YDJLQDO�� /D� YHQD� FDYDLQIHULRU��YHQDV�KHSiWLFDV�\�GXFWXV�YHQRVR�GUHQDQ�HQ�XQYHVWtEXOR�FRP~Q�VXEGLDIUDJPiWLFR��GHEH�HYLWDUVH�HQ�HVHOXJDU� OD�FRQWDPLQDFLyQ�FRQ� ORV�RWURV�YDVRV��TXH�SRGUtDQGDU�IDOVRV�IOXMRV�SDWROyJLFRV�GHO�GXFWXV�(Q�OD�LQVXILFLHQFLD�FDUGtDFD��FRQ�R�VLQ�DQRPDOtD�FDUGtDFD�H[LVWH�GXUDQWH�OD�FRQWUDFFLyQ�DWULDO�XQD�RQGD�DXVHQWH�RUHYHUVD� �1LFRODLGHV� HW� DO��� ������� (Q� ODVFURPRVRPRSDWtDV�VH�KD�REVHUYDGR�XQ�DXPHQWR�GHO�tQGLFHGH�SXOVDWLOLGDG��\�KDVWD�HO����������GH�IOXMR�DXVHQWH�RUHYHUVR�GXUDQWH� OD�FRQWUDFFLyQ�DXULFXODU��PLHQWUDV�TXHVyOR�HQ�HO��������GH� ORV�QRUPDOHV� �0DWLDV�HW�DO��� �����1LFRODLGHV�HW�DO���������
/DV� DOWHUDFLRQHV� HQ� VX� IOXMR� WDPELpQ� VH� HQFXHQWUDQUHODFLRQDGDV� FRQ� PD\RU� ULHVJR� GH� FDUGLRSDWtDV� \FRPSOLFDFLRQHV� GXUDQWH� OD� JHVWDFLyQ� �0DWLDV� HW� DO��������%RUUHOO�HW�DO����������(VWRV�KDOOD]JRV�VXJLHUHQ�TXHXQD� HOHYDGD� SURSRUFLyQ� GH� IHWRV� FURPRVyPLFDPHQWHDQRUPDOHV�� GH� OD� ������ VHPDQD� PXHVWUDQ� SUHVHQFLD� GHIDOOR� FDUGtDFR�� 6H� KD� REVHUYDGR� TXH� HO� IDOOR� FDUGtDFRSXHGH� VHU� WUDQVLWRULR�� \� FRUUHJLUVH� SRVWHULRUPHQWH� HOIOXMR�� HQ� ORV� FRQWUROHV� GH� FURPRVRPRSDWtDV� TXH� KDQFRQWLQXDGR�HO�HPEDUD]R��WDQWR�HQ�SUHVHQFLD�GH�DQRPDOtDPRUIROyJLFD� FDUGtDFD� FRPR� HQ� FRUD]RQHV� QRUPDOHV��+XLVPDQ�HW�DO�������0DWtDV�HW�DO���������/D� YDORUDFLyQ� GHO� GXFWXV� YHQRVR� SXHGH� FRPELQDUVH� FRQOD�GH� OD�71�SDUD� LQFUHPHQWDU� OD�HILFDFLD�GHO� VFUHHQLQJGH�7U����HQ�HO� ���7��3DUHFH�WUDWDUVH�GH�XQ�PpWRGR�GHVFUHHQLQJ�VHFXQGDULR�WUDV�VFUHHQLQJ�GHO����7�DQRUPDO��\PiV�ILDEOH�HQ�PXMHUHV�D�SDUWLU�GH����DxRV��8QR�GH�FDGD



��

�� IHWRV� FRQ� DXPHQWR� GH� 71� SUHVHQWDUi� FDUGLRSDWtD�� \VH�LQFUHPHQWD�DO�����VL�HO�GXFWXV�HV�SDWROyJLFR�6X� UHDOL]DFLyQ� SRGUtD� UHGXFLU� OD� WDVD� GH� )3�� WUDV� HOVFUHHQLQJ� SULPDULR� GH� ULHVJR� HOHYDGR� PHGLDQWH� HGDGPDWHUQD��� �K&*�\�3$33�$�GH�OD�������VHPDQD��6H�SRGUtDUHVHUYDU� OD�SUiFWLFD�GH� WpFQLFD� LQYDVLYD�SDUD� ORV� FDVRVFRQ�IOXMR�DQyPDOR��OR�TXH�UHGXFLUtD�OD�PLVPD�GH�XQ����DPHQRV�GHO������FRQ�XQD�SHTXHxD�UHGXFFLyQ� ��������GHOD�VHQVLELOLGDG�GHO������0DWLDV�HW�DO���������(VWXGLRV� GH� ELRORJtD� PROHFXODU� KDQ� HQFRQWUDGRLQFUHPHQWR�GH�ORV�QLYHOHV�GH�SpSWLGR�QDWULXUpWLFR�DWULDO\�FHUHEUDO�HQ�IHWRV�FRQ�DXPHQWR�GH�71��6H�FRGLILFDQ�HQHO�FURPRVRPD���\�HVWiQ�UHODFLRQDGRV�FRQ�OD�KRPHRVWDVLVHOHFWUROtWLFD�� FRQ� HIHFWR� GLXUpWLFR�QDWULXUpWLFR� \YDVRGLODWDGRU��(O�SpSWLGR�QDWULXUpWLFR�DWULDO�VH�VLQWHWL]DHQ�OD�DXUtFXOD�FDUGtDFD��\�HO�FHUHEUDO�HQ�VX�PD\RU�SDUWHHQ�HO�YHQWUtFXOR�FDUGtDFR��(Q�OD�YLGD�SRVWQDWDO�VH�OLEHUDQFRPR�PHFDQLVPR�FRPSHQVDWRULR�D�OD�UHWHQFLyQ�GH�VRGLR\� YDVRFRQVWULFFLyQ� YDVFXODU� TXH� SURGXFH� HO� IDOORFDUGtDFR�� SRU� OR� TXH� SRGUtD� HVWDU� UHODFLRQDGR� FRQVREUHFDUJD��FDUGtDFD�HQ�ODV�FURPRVRPRSDWtDV��+\HWW�HWDO���������+XLVPDQ�HW�DO���������
E��2WURV�YDVRV�

$UWHULD�XPELOLFDO
(O� tQGLFH�GH� SXOVDWLOLGDG� GLVPLQX\H� FRQIRUPH� DYDQ]D� ODJHVWDFLyQ��FRPR�FRQVHFXHQFLD�GHO�DXPHQWR�GH�YDVRV�\�VXYROXPHQ� HQ� HO� FRULRQ� \� OD� H[SDQVLyQ� GH� OD� FLUFXODFLyQLQWHUYHOORVD��$XQTXH�H[LVWH� LQIRUPDFLyQ�FRQWUDGLFWRULD�SDUHFH�VHU�TXH�QR�HV�~WLO�SDUD�HO�VFUHHQLQJ�GH�OD�7U�����\



��

VLQ� HPEDUJR�� HQ� ODV�7U� ��� VH�HQFXHQWUD� XQ� LQFUHPHQWRGH� OD� UHVLVWHQFLD�� \� HQ�HO�����IOXMR�GLDVWyOLFR� UHYHUVRSHUVLVWHQWH� �+DUPDQ� HW� DO� ������ 1LFRODLGHV� HW� DO��������1LFRODLGHV�HW�DO���������
9HQD�XPELOLFDO
(Q� HO� ��� \� ��� 7� HO� IOXMR� SXOViWLO� HQ� OD� YHQDXPELOLFDO� VH� FRQVLGHUD� XQ� VLJQR� WDUGtR� H� LQPLQHQWH� GHJUDYH� FRPSURPLVR� IHWDO�� 'H� OD� ��� D� ��� VHPDQDV�PiV� �GtDV�VH�HQFXHQWUD�IOXMR�SXOViWLO�HQ�HO�����GH�ORV�IHWRVQRUPDOHV�\�HQ�HO�����GH� ODV�7U����\����� �%URZQ�HW�DO��������1LFRODLGHV�HW�DO���������
2WURV�YDVRV
9HQD� \XJXODU� \� DUWHULD� FDUyWLGD�� QR� VH� KDQHQFRQWUDGR� GLIHUHQFLDV� HQ� OD� SXOVDWLOLGDG� HQWUH� ORVIHWRV� FRQ� \� VLQ� FURPRVRPRSDWtD�� 7DPSRFR� HQ� ODVDUWHULDV�XWHULQDV��SRU� OR�TXH�HO�UHWUDVR�GH�FUHFLPLHQWRLQWUDXWHULQR� �5�&�,�8��� \� � DXPHQWR� GH� PRUWDOLGDGLQWUDXWHULQD� GH� ODV� FURPRVRPRSDWtDV� SRGUtDQ� QR� VHUVHFXQGDULRV� D� OD� SODFHQWDFLyQ� DQyPDOD� GXUDQWH� HO� ��� 7�1LFRODLGHV�HW�DO��������

�����������)5(&8(1&,$�&$5'Ì$&$�)(7$/
(Q� HO� HPEDUD]R� QRUPDO� OD� IUHFXHQFLD� FDUGtDFD� IHWDO�)&)�� VH� LQFUHPHQWD� GH� ���� ODW��PLQ� HQ� OD� VHPDQD� �� D����HQ�OD�VHPDQD���\�GLVPLQX\H�JUDGXDOPHQWH�D�����HQOD�VHPDQD�����/D�HOHYDGD�)&)�DO�SULQFLSLR�VH�GHEHUtD�DO



��

LQLFLDO� GHVDUUROOR� GHO� FRUD]yQ� \� GLVPLQXLUtDSRVWHULRUPHQWH�FRQ�OD�PDGXUDFLyQ�GHO�VLVWHPD�QHUYLRVRSDUDVLPSiWLFR�(VWXGLRV� GH� OD� )&)� HQ� HO� ��� 7� HQ� IHWRV� FRQFURPRVRPRSDWtD� KDQ� REVHUYDGR� TXH� OD� 7U� ��� \� HOVtQGURPH�GH�7XUQHU�VH�DVRFLDQ�D�WDTXLFDUGLD�\�OD�7U���\� OD� WULSORLGtD� D� EUDGLFDUGLD��PLHQWUDV� TXH� HQ� OD� 7U� ��SDUHFH�H[LVWLU�XQ�OLJHUR�LQFUHPHQWR�GH�OD�)&)��3RU�HOOR�QR� HV� ~WLO� FRPR� VFUHHQLQJ� GH� OD� 7U� ���� SHUR� HV� XQDPHGLGD�~WLO�HQ�OD�7������1LFRODLGHV�HW�DO���������/LDR�HWDO���������(Q� OD� WDEOD� Q�� ��� VH� PXHVWUD� OD� )&)� HQ� XQ� HVWXGLRUHDOL]DGR� HQ� ������� JHVWDFLRQHV� QRUPDOHV�� \� WUDVGHILQLU�ORV�SHUFHQWLOHV�������\�����SHUFHQWLO���\��� ���ODWLGRV� SRU� GHEDMR� R� SRU� HQFLPD� GH� OD� PHGLD��� � VHHVWXGLy� OD�GLVWULEXFLyQ�GH� OD�)&)�SDUD�FDGD�/&1��(Q� OD7U�����VtQGURPH�GH�7XUQHU�\�7U���� OD�PHGLD�GH� OD�)&)VXSHUDED����������\�����ODWLGRV�SRU�PLQXWR�SDUD�OD�PHGLDSDUD�FDGD�/&1��\�HQ�ODV�7U����\�WULSORLGtD��OD�)&)�EDMDED����\�����ODWLGRV�SRU�GHEDMR�GH�OD�PHGLD�SDUD�FDGD�/&1�UHVSHFWtYDPHQWH�� 'H� ���� IHWRV� FRQ� 7U� ���� HO� �����SUHVHQWDQ� )&)� SRU� HQFLPD� GHO� 3� ��� �1LFRODLGHV� HW� DO���������6LQ�HPEDUJR��H[LVWHQ�HVWXGLRV�FRQWUDGLFWRULRV�DOUHVSHFWR�



��

7DEOD� Q�� ��� �1LFRODLGHV� HW� DO��� ������� )UHFXHQFLD� FDUGtDFD� HQ� DQRPDOtDV
FURPRVyPLFDV��HQ�SHUFHQWLOHV�SDUD�OD�/&1�

/D�WDTXLFDUGLD�REVHUYDGD�HQ�HO�VtQGURPH�GH�7XUQHU��7U��� \� ��� SRGUtD� GHEHUVH� D� XQ� UHWUDVR� HQ� OD�PDGXUDFLyQGHO� VLVWHPD� SDUDVLPSiWLFR�� R� ELHQ� DO� PHFDQLVPRFRPSHQVDWRULR�FRPR�FRQVHFXHQFLD�GHO�IDOOR�FDUGtDFR�TXHSRGUtD� VHU� UHVSRQVDEOH� GHO� LQFUHPHQWR� GH� OD� 71�� /DEUDGLFDUGLD�GH�OD�7U����SXHGH�HVWDU�UHODFLRQDGD�FRQ�HOUHWUDVR� GH� FUHFLPLHQWR� GHVGH� HO� LQLFLR��PiV� VHYHUR� HQHVWD� FURPRVRPRSDWtD� TXH� HQ� HO� UHVWR�� /D� WULSORLGtD� VHDVRFLD�FRQ�XQD�HOHYDGD�OHWDOLGDG�WHPSUDQD�LQWUDXWHULQD�OD�EUDGLFDUGLD�SRGUtD�VHU�XQ�VLJQR�SUH�PRUWHP�
�����������/21*,78'�&e)$/2�1$/*$
(O� EDMR� SHVR� DO� QDFLPLHQWR� HV� FRP~Q� HQ� ODV� DQRPDOtDVFURPRVyPLFDV�� pVWH� VH� SXHGH� PDQLIHVWDU� LQFOXVR� FRPRXQ��5&,8�VHYHUR�GXUDQWH�HO����\����7�GH�OD�JHVWDFLyQ�1XPHURVRV�HVWXGLRV�KDQ�UHYHODGR�GLVPLQXFLyQ�GH�OD�/&1FRUUHVSRQGLHQWH�GHVGH�HO� ���7��/D�7U����\� OD� WULSORLGtDVH� DVRFLDQ� D�PRGHUDGR�VHYHUR� UHWUDVR� GH� FUHFLPLHQWR�OD� 7U� ��� \� HO� VtQGURPH� GH� 7XUQHU� FRQ� PRGHUDGR�PLHQWUDV�TXH�HQ�OD�7U����LPSUHVLRQD�GH�QRUPDOLGDG�'HO��������GH�ODV�JHVWDFLRQHV�SUHVHQWDQ�XQD�IHFKD�GH~OWLPD� PHQVWUXDFLyQ� �)�8�5��� LQFLHUWD�� ELHQ� SRUTXH� KDQTXHGDGR�JHVWDQWHV�WUDV�HO�DEDQGRQR�GH�FRQWUDFHSWLYRV
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RUDOHV�� ELHQ� SRUTXH� SUHVHQWDQ� LUUHJXODULGDGHV� HQ� HOFLFOR�� R� ELHQ� SRUTXH� QR� UHFXHUGDQ� FRQ� H[DFWLWXG� OD)�8�5�� ��$GHPiV��GHELGR�D�YDULDFLRQHV�HQ� OD�RYXODFLyQ�HLPSODQWDFLyQ� HO� ���� GH� ODV� SDFLHQWHV� FRQ� FLFORVUHJXODUHV�SUHVHQWDQ�XQ�GHVIDVH�VXSHULRU�D�XQD�VHPDQDPHGLDQWH� HFRJUDItD�� 3RU� HOOR�� HV� SUHFLVR� GHWHUPLQDUH[DFWDPHQWH� OD� VHPDQD� GH� JHVWDFLyQ� PHGLDQWHHFRJUDItD��'DWDU�H[DFWDPHQWH� OD�JHVWDFLyQ�PHGLDQWH� OD/&1�QR�DIHFWDUtD��D�ORV�IHWRV�FRQ�7U�����\�HQ�HO�FDVR�GHFURPRVRPRSDWtDV� FRQ� 5�&�,�8�� HVWDUtDPRV� LQFUHPHQ�WDQGR� OD� VHQVLELOLGDG� SDUD� XQD� GDGD� 71� \� PHQRU� HGDGJHVWDFLRQDO�� \D� TXH� OD� 71� VH� LQFUHPHQWD� FRQ� ODJHVWDFLyQ�

�����������27526�0$5&$'25(6
D�� 0D[LODU
(QWUH� ODV� FDUDFWHUtVWLFDV� IHQRWtSLFDV� TXH� GHVFULEtD/DQJGRQ� 'RZQ� VH� HQFRQWUDED� OD� FDUD� DSODVWDGD� RDOODQDGD� �´IODW� IDFHµ��� TXH� SXHGH� VHU� VHFXQGDULD� DKLSRSODVLD� GHO� PD[LODU�� (VWXGLRV� DQWURSRPpWULFRV� \UDGLROyJLFRV� PXHVWUDQ� HVWD� FDUDFWHUtVWLFD� GHO� PD[LODUHQ�HO�����GH�ORV�FDVRV��)DUNDV�HW�DO���������(O�PD[LODU� SXHGH� VHU� YLVXDOL]DGR� IiFLOPHQWH�HQ�HO� IHWRHQ�OD�HFRJUDItD�GH�OD����D����VHPDQD��&LFHUR�HW�DO�������E��� HQ� XQD� YLVLyQ� VDJLWDO� HQ� OD� TXH� DQJXODQGR� HOWUDQVGXFWRU�VH�REVHUYD�HO�PD[LODU�VXSHULRU�\�HO�LQIHULRU�LQFOX\HQGR� HO� FyQGLOR� \� HO� JRQLRQ�� (Q� ORV� IHWRVFURPRVyPLFDPHQWH� QRUPDOHV� OD� ORQJLWXG� VH� LQFUHPHQWD����PP�SRU�FDGD���PP�GH�DXPHQWR�GH�OD�/&1��(O�OD�7U���
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OD�ORQJLWXG��HV�LQIHULRU�D�OD�PHGLD�QRUPDO������PP��\�VHHQFXHQWUD�SRU�GHEDMR�GHO�3���HQ�HO������GH� ORV�FDVRV�6LQ� HPEDUJR�� VH� KD� HQFRQWUDGR� XQD� DVRFLDFLyQVLJQLILFDWLYD� HQWUH�HO� KXHVR� QDVDO� \� OD� ORQJLWXG�PD[LODU�HQ� DTXHOORV� FRQ� DXVHQFLD� GH� KXHVR� QDVDO�� OD� ORQJLWXGPD[LODU�WDPELpQ�HV�PiV�FRUWD���SRU�OR�TXH�VX�XWLOLGDG�HQHO� VFUHQLQJ� GH� OD� 7U� ��� GH� PRPHQWR� HVWi� SRUGHWHUPLQDU�� 1R� VH� KD� HQFRQWUDGR� DVRFLDFLyQ� HQWUH� ODORQJLWXG�PD[LODU�\�RWUDV�FURPRVRPRSDWtDV�

E�� 2UHMD
/D� FRUWD� ORQJLWXG� GH� OD� RUHMD� HV� XQD� GH� ODVFDUDFWHUtVWLFDV�GH� ODV�7U����GXUDQWH� OD� YLGD�SRVWQDWDO�(VWDV�SXHGHQ�VHU�YLVXDOL]DGDV�GH� OD� ���D� ���VHPDQD�GHJHVWDFLyQ� PHGLDQWH� HFRJUDItD� �6DFFKLQL� HW� DO��� ������$XQTXH�VH�KD�HQFRQWUDGR�GLIHUHQFLD� VLJQLILFDWLYD�HQ� ODORQJLWXG� UHVSHFWR� D� ORV� FURPRVyPLFDPHQWH� QRUPDOHV�pVWD�HV�WDQ�SHTXHxD�TXH�QR�HV�~WLO�SDUD�HO�VFUHHQLQJ�GHOD�7U����
F�� )pPXU�\�K~PHUR
/D�7U����VH�FDUDFWHUL]D�SRU�FRUWD�HVWDWXUD��\�GXUDQWH�HO���7�VH�DVRFLD�D�UHODWLYD�FRUWHGDG�GHO�IpPXU��\�PD\RUGHO�K~PHUR��'XUDQWH�OD�HFRJUDItD�GHO����7�OD�ORQJLWXG�GHHVWRV� KXHVRV� HV� VLJQLILFDWLYDPHQWH� PHQRU� TXH� ODFRUUHVSRQGLHQWH� SDUD� OD� /&1� � SHUR� HO� JUDGR� GHGHVYLDFLyQ� HV� PX\� SHTXHxR� SDUD� TXH� VHD� ~WLO� FRPRVFUHHQLQJ��/RQJR�HW�DO���������
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G�� $UWHULD�XPELOLFDO�~QLFD
/D�DUWHULD�XPELOLFDO�~QLFD��$88��HVWi�SUHVHQWH�HQ�HO���GH� ORV� SDUWRV�� \� SXHGH� DVRFLDUVH� D� PDOIRUPDFLRQHV� RFURPRVRPRSDWtDV��(Q�HO����7�SXHGHQ�YLVXDOL]DUVH�FRQ�HO'RSSOHU�FRORU�FDGD�XQD�GH� ODV�DUWHULDV�DOUHGHGRU�GH� ODYHMLJD� \� HQ� FRQWLQXLGDG� FRQ� HO� FRUGyQ� XPELOLFDO� HQ� XQFRUWH�WUDQVYHUVR�GHO�DEGRPHQ�LQIHULRU�IHWDO��'H�OD����DOD����VHPDQD�OD�$88�VH�HQFXHQWUD�HQ�HO����GH�ORV�IHWRVFURPRVyPLFDPHQWH� QRUPDOHV�� \� HQ� HO� ���� GH� ODV� 7� ���5HPERXVNRV�HW�DO����������(Q�ORV�IHWRV�FRQ�$88�QR�VHKD� REVHUYDGR� PD\RU� ULHVJR� GH� 7U� ��� TXH� HO� HVWLPDGRPHGLDQWH�OD�71��6LQ�HPEDUJR��Vt�H[LVWH�XQ�DXPHQWR�GHOULHVJR�GH���YHFHV�PiV�SDUD� OD�7U� ����'H�WRGRV�PRGRV�ODV� 7U� ��� DVRFLDQ� HQ� XQD� HOHYDGD� SURSRUFLyQPDOIRUPDFLRQHV� TXH� SXHGHQ� GHWHFWDUVH� HFRJUiILFD�PHQWH��LQFOXVR�HQ�HO����7��TXH�RIUHFHUtDQ�OD�LQGLFDFLyQ�GHFDULRWLSR�7DPELpQ� UHFLHQWHPHQWH� VH� HVWi� HVWXGLDQGR� OD� UHODFLyQHQWUH� HO� GLiPHWUR� GHO� FRUGyQ� XPELOLFDO� \� ODVFURPRVRPRSDWtDV�� 6H� KD� HQFRQWUDGR� UHODFLyQVLJQLILFDWLYD�FRQ�OD�7U�����VLHQGR�HQ�HVWRV�IHWRV�PHQRUHO�GLiPHWUR��VLQ�HPEDUJR�OD�PDJQLWXG�GH�OD�GLIHUHQFLD�HVPX\� SHTXHxD� SDUD� TXH� SXHGD� VHU� XWLOL]DGR� FRPRVFUHHQLQJ��5HPERXVNRV�HW�DO���������
H�� 4XLVWH� GH� SOH[R� FRURLGHR�� HFWDVLD� SLpOLFD�� IRFRHFRJpQLFR
(Q�OD�������VHPDQDV�OD�SUHYDOHQFLD�GH�TXLVWHV�GH�SOH[RVFRURLGHRV��HFWDVLD�SLpOLFD�\�IRFR�HFRJpQLFR�FDUGtDFR�IXH���������\�������UHVSHFWtYDPHQWH��$XQTXH�OD�PD\RUtD�GH
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ODV� DQHXSORLGtDV� SXHGHQ� GHWHFWDUVH� PHGLDQWH� OD� 71� RDQRPDOtDV� HVWUXFWXUDOHV� ������� HO� XVR� GH� PDUFDGRUHVHFRJUiILFRV�HQ�HO����7�DXPHQWD�OD�WDVD�GH�GHWHFFLyQ�HQXQ����DGLFLRQDO��:LWORZ�HW�DO���������
I�� 9RO~PHQ�SODFHQWDULR
(O� YROXPHQ� SODFHQWDULR�� HVWXGLDGR� PHGLDQWH� HFRJUDItDHQ� WUHV� GLPHQVLRQHV�� VH� KD� REVHUYDGR� TXH� DXPHQWDFRQIRUPH� OD� /&1� HQ� HO� ��� 7�� 1R� VH� KDQ� REVHUYDGRGLIHUHQFLDV�HQ�OD�7U����UHVSHFWR�D�ORV�QRUPDOHV��SHUR�VtHQ� OD� 7U� ���� HQ� OD� TXH� HO� YROXPHQ� VH� HQFXHQWUDVLJQLILFDWtYDPHQWH� GLVPLQXtGR� �0HW]HPEDXHU� HW� DO��������1LFRODLGHV�HW�DO���������
J��0HJDYHMLJD
/D� YHMLJD� VH� YLVXDOL]D� HQ� HO� ���� GH� ORV� FDVRV� HQ� ODVHPDQD� ��� \� SUiFWLFDPHQWH� HQ� WRGRV� HQ� OD� ���� /DPHJDYHMLJD��GHILQLGD�SRU�XQD�ORQJLWXG�GH�OD�YHMLJD�LJXDOR� PD\RU� D� �� PP�� VH� HQFXHQWUD� HQ� ������� HPEDUD]RV�(QWUH� �� \� ��� PP�� OD� LQFLGHQFLD� GH� DQRPDOtDVFURPRVyPLFDV�� SULQFLSDOPHQWH�7U� ��� \� ���� HV� GHO� ����SHUR� HQ� HO� JUXSR� FURPRVyPLFDPHQWH� QRUPDO� ODPHJDYHMLJD�VH�UHVXHOYH�HVSRQWiQHDPHQWH�HQ�HO�����GHORV�FDVRV���/LDR�HW�DO���������
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K��([RQIDORV
'H�ODV����D����VHPDQDV�OD�LQFLGHQFLD�GH�H[RQIDORV�HV�GH����������YHFHV�PD\RU�TXH�DO�QDFLPLHQWR��/D� LQFLGHQFLDGH� DQRPDOtDV� FURPRVyPLFDV�� SULQFLSDOPHQWH� 7U� ���� HVGHO������IUHQWH�DO�����D�PLWDG�GH�OD�JHVWDFLyQ�\�HO����HQ� QDFLGRV� YLYRV�� /D� 7U� ��� VH� LQFUHPHQWD� FRQ� OD� HGDGPDWHUQD��\�WLHQH�XQD�HOHYDGD�OHWDOLGDG�LQWUDXWHULQD��VLQHPEDUJR� ORV� IHWRV� FRQ� H[RQIDORV� FURPRVyPLFDPHQWHQRUPDOHV�QR�WLHQHQ�PD\RU�OHWDOLGDG�LQWUDXWHULQD�TXH�ORVTXH� QR� WLHQHQ� HVWD� DQRPDOtD�� &RPR� FRQVHFXHQFLD�� ODSUHYDOHQFLD�GH�H[RQIDORV�DVRFLDGR�D�FURPRVRPRSDWtD�VHLQFUHPHQWD�FRQ�OD�HGDG�PDWHUQD�\�GLVPLQX\H�FRQ�OD�HGDGJHVWDFLRQDO��1LFRODLGHV�HWD��������
�����������(678',2�$1$7Ð0,&2
&RQ�HO�DYDQFH�GH� OD�JHVWDFLyQ�GXUDQWH�HO����7�SRGHPRVREVHUYDU� FDGD� YH]� PiV� HVWUXFWXUDV�� \� SRU� OR� WDQWRPDOIRUPDFLRQHV� �6RXND� HW� DO��� ������ 1LFRODLGHV� HW� DO��������&DEHUR���������3RGHPRV�REVHUYDU�

�� 6LVWHPD�QHUYLRVR�FHQWUDO��LQWHJULGDG�GH�OD�FDORWD\� OD� OtQHD� PHGLD� ���� VHPDQDV��� SOH[RV� FRURLGHRVRFXSDQGR� ORV� YHQWUtFXORV� ODWHUDOHV�� FiYXP� GHOVHSWXP� SHOO~FLGXP�� WiODPRV� \� FHUHEHOR� ���VHPDQDV��3RGHPRV�GLDJQRVWLFDU��DFUDQLD���H[HQFH�FHIDOLD�� DQHQFHIDOLD�� HQFHIDORFHOH� \� YHQWUL�FXORPHJDOLD��KLGURFHIDOLD��KRORSURVHQFHIDOLD�
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�� &DUD��VH�REVHUYDQ�ODV�yUELWDV�RFXODUHV��PD[LODUHV\�PDQGtEXOD��6H�SXHGH�GLDJQRVWLFDU��SUREyVFLGH�\ODELR�OHSRULQR�
�� &ROXPQD� YHUWHEUDO�� VH� REVHUYDQ� ORV� FXHUSRVYHUWHEUDOHV� ���� VHPDQDV�� \� OD� LQWHJULGDG� GH� ODSLHO� ����VHPDQDV���6H�SXHGH�GLDJQRVWLFDU��HVSLQDEtILGD�� HO� VLJQR� GHO� OLPyQ� \� OD� EDQDQD�PiV� WDUGH����V��
�� 7yUD[�� VH�REVHUYD� OD�HFRJHQLFLGDG�SXOPRQDU�\�HOGLDIUDJPD�� $� GLDJQRVWLFDU�� KHUQLD� GLDIUDJPiWLFD�OD� HGDG� JHVWDFLRQDO� DO� GLDJQyVWLFR� HV� PX\YDULDEOH��� $� YDORUDU� HQ� HO� FRUD]yQ� VLWXDFLyQ� \WDPDxR�� FRUWH� GH� �� FiPDUDV� FRQ� YHQWUtFXORV� \DXUtFXODV�VLPpWULFRV������GH�p[LWR�YtD�DEGRPLQDO\� ���� WUDQVYDJLQDO��� (O� FUXFH� GH� ORV� JUDQGHVYDVRV�VH�SXHGH�REVHUYDU�GH�OD����D����VHPDQDV��$GLDJQRVWLFDU�� FDUGLRSDWtDV� VHYHUDV� �FDQDODWULRYHQWULFXODU�� &,9�� WHWUDORJtD� GH� )DOORW�GH[WURFDUGLD���� TXH� VH�FRQILUPDUiQ�HQ�H[iPHQHVSRVWHULRUHV�
�� $EGRPHQ��YDORUDU�SUHVHQFLD�GH�FiPDUD�JiVWULFD�\KHUQLD� LQWHVWLQDO� ILVLROyJLFD�� � LQWHJULGDG� GH� ODSDUHG� ���� VHPDQDV��� LQVHUFLyQ� GHO� FRUGyQXPELOLFDO�� HVWyPDJR� ����� VHPDQDV��� $� GLDJ�QRVWLFDU��RQIDORFHOH��JDVWURVTXLVLV��H[RQIDORV�
�� 6LVWHPD�XULQDULR��ULxRQHV����VHPDQDV���YHMLJD����VHPDQD��\�DUWHULDV�KLSRJiVWULFDV��$�GLDJQRVWLFDU�
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DJHQHVLD� UHQDO�� SLROLTXLVWRVLV� UHQDO�� ULxyQPXOWLTXtVWLFR��KLGURQHIURVLV�\�PHJDYHMLJD�

�� ([WUHPLGDGHV�� HVER]R� ��� VHPDQDV��� IpPXU�K~PHUR����VHPDQDV���WLELD��SHURQp��UDGLR�\�F~ELWR����VHPDQD���GHGRV�GH�PDQRV�\�SLHV�����VHPDQDV��/D� ORQJLWXG�GH� ORV�KXHVRV� ODUJRV�HV�VLPLODU�GH� OD���D����VHPDQDV��\�VH� LQFUHPHQWD� OLQHDOPHQWH�GH��PP�HQ�OD����VHPDQDV�D����PP�HQ�OD�����/D�UD]yQIpPXU�SLH�HV�������6H�HVWXGLD�OD�SUHVHQFLD�GH�ORVKXHVRV�ODUJRV�\�OD�FRUUHFWD�RULHQWDFLyQ�GH�PDQRV\�SLHV��DVt�FRPR�PRWLOLGDG�GH�ODV�H[WUHPLGDGHV��$GLDJQRVWLFDU��DFRQGURSODVLD��GLVSODVLD�WDQDWRIyUL�FD�� RVWHRJpQHVLV� LPSHUIHFWD� 7� ,,�� GLVWURILDWRUiFLFD� DVIL[LDQWH� �VtQGURPH� GH� -HXQH��VtQGURPH�GH�5REHUWV��VtQGURPH�GH�-DUFKR�/HYLQ�VtQGURPH� ((&� �HFWURGDFWLOLD�� GLVSODVLDHFWRGpUPLFD�� SDODGDU� KHQGLGR��� )$'6� �GHIRU�PDFLyQ�IHWDO�VHFXHQFLDO�DFLQpVLFD��

���������&e/8/$6�)(7$/(6�(1�6$1*5(�0$7(51$�
8QD� GH� ODV� iUHDV�PiV� LQWHUHVDQWHV� HQ� OD� LQYHVWLJDFLyQDFWXDO�VH�EDVD�HQ�HO�GHVDUUROOR�GH�XQ�PpWRGR�LQFUXHQWRGH� GLDJQyVWLFR� SUHQDWDO� EDVDGR� HQ� HO� DLVODPLHQWR� \� HOHVWXGLR� GH� ODV� FpOXODV� IHWDOHV� HQFRQWUDGDV� HQ� ODFLUFXODFLyQ�PDWHUQD��6H�KD�GHPRVWUDGR�OD�H[LVWHQFLD�GHXQD� VHULH� FpOXODV� IHWDOHV� QXFOHDGDV� HQ� OD� PLVPD�LQFOX\HQGR� HULWURFLWRV�� OLQIRFLWRV� \� WURIREODVWRV�5HVSHFWR�D� ORV�HULWUREODVWRV�� HV� H[WUHPDGDPHQWH� UDUD
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VX�SUHVHQFLD�HQ�VDQJUH�DGXOWD��DEXQGDQ�HQ�OD�IHWDO�\�VXYLGD�PHGLD�HV�GH����GtDV��/DV�FpOXODV�WURIREOiVWLFDV�VRQDFODUDGDV� GH� OD� FLUFXODFLyQ� PDWHUQD� SRU� ORV� SXOPRQHV�SRU� OR�TXH�QR�VH�FRQVLGHUDQ�EXHQDV�SDUD�HO�GLDJQyVWLFRSUHQDWDO��(Q�FXDQWR�D�ODV�FpOXODV�VDQJXtQHDV�GH�OD�VHULHEODQFD� IHWDOHV� VX� SUHVHQFLD� HV� PX\� HVFDVD� \� VX� YLGDPHGLD�PX\�ODUJD��GH�XQRV���DxRV��OR�TXH�SRGUtD�GDU�OXJDUD�FRQIXVLyQ�FRQ�HPEDUD]RV�SUHYLRV�
(O� Q~PHUR�GH�FpOXODV� IHWDOHV�HQ� OD� FLUFXODFLyQ�PDWHUQDHV� VXPDPHQWH� HVFDVR�� SRU� OR� TXH� HV� QHFHVDULR� XQSURFHVR� GH� HQULTXHFLPLHQWR� FHOXODU� DQWHV� GHO� DQiOLVLV�(Q� OD� DFWXDOLGDG� VH� HVWi� GHVDUUROODQGR� HVWH� FRPSOHMRSURFHVR� FRQ� HO� REMHWLYR� GH� VXVWLWXLU� ILQDOPHQWH� HOGLDJQyVWLFR� SUHQDWDO� LQYDVLYR�� 8QD� GH� FDGD� �������
FpOXODV� QXFOHDGDV� HQ� VDQJUH� PDWHUQD� VRQ� IHWDOHV�� 6XSURSRUFLyQ� VH� SXHGH� FRQFHQWUDU� PHGLDQWH� WpFQLFDVFRPR� 0$&6� �VHOHFFLyQ� PDJQpWLFD� FHOXODU�� R� )$&6�VHOHFFLyQ� FHOXODU�PHGLDQWH� IOXRUHVFHQFLD�� WUDV�PDUFDUPDJQpWLFDPHQWH� R� FRQ� DQWLFXHUSRV� IOXRUHVFHQWHV� ODVXSHUILFLH� FHOXODU�� /D� SULPHUD� GH� HOODV� HV� PiV� EDUDWD�UiSLGD� \� VHQFLOOD�� (Q� HOOD�� VH� VHSDUDQ� ODV� FpOXODV� HQSULPHU� OXJDU� PHGLDQWH� FHQWULIXJDFLyQ�� HQ� FpOXODV� GHGLIHUHQWH� GHQVLGDG�� VHSDUDQGR� ORV� HULWUREODVWRV� GHOUHVWR�GH�FpOXODV�VDQJXtQHDV�PDWHUQDV��(VWDV�FpOXODV�VHLQFXEDQ�FRQ�DQWLFXHUSRV�DQWL�&'�����FRQWUD�HO�UHFHSWRUGH� OD� WUDQVIHUULQD� TXH� VH� HQFXHQWUD� HQ� OD� VXSHUILFLHFHOXODU�� DFWLYDQGR� OD� LQFRUSRUDFLyQ� GHO� KLHUUR�� /DPXHVWUD� QR� VLUYH� SDUD� DQiOLVLV� FLWRJHQpWLFR�� SXHV� VHHQFXHQWUD� FRQWDPLQDGD� FRQ� VDQJUH� PDWHUQD�� VLQHPEDUJR�� PHGLDQWH� WpFQLFDV� GH� ),6+� �KLEULGDFLyQ� LQVLWX� IOXRUHVFHQWH�� HV� SRVLEOH� VRVSHFKDU� ODV� SULQFLSDOHV
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7U�IHWDOHV�SRU�OD�SUHVHQFLD�GH�WUHV�VHxDOHV�HQ�HO�Q~FOHRGH� ODV� FpOXODV� IHWDOHV�� PHGLDQWH� HO� XVR� GH� VRQGDV� GHFRORUHV�FRQWUD�ORV�FURPRVRPDV��������\�����;�H�<��/D� 6� RVFLOD� DOUHGHGRU� GHO� ���� \� XQD� WDVD� GH� )3� GHO����� SDUD� OD� 7U� ��� �SXQWR� GH� FRUWH� HQ� ��� GH� FpOXODVWULVyPLFDV��� \�SDUD� ODV�7U� ���\� ����6�GHO�����\� �����FRQ�)3�GHO� ����\������ UHVSHFWtYDPHQWH��6LQ�HPEDUJR�FXDQGR� HQFRQWUDPRV� DO� PHQRV� XQ� ��� GH� FpOXODVWULVyPLFDV� OD� 6� HV� GHO� ����� WDVD� GH� )3� ���� OR� TXHVXJLHUH�TXH�HVWH�PpWRGR�DOFDQ]D� OD�PLVPD�6�TXH�HO�6%���7��SHUR�FRQ�XQD�WDVD�GH�)3�GH�����UHVSHFWR�D�XQ����6LQ�HPEDUJR�0$&6�VHJXLGR�GH�),6+��HV�PiV�ODERULRVR\�UHTXLHUH�SHUVRQDO�FXDOLILFDGR��SRU�OR�TXH�QR�HV�SRVLEOHDSOLFDUOR� D� WRGD� OD� SREODFLyQ� FRPR� HO� 6%�� 6H� HVWiLQYHVWLJDQGR� SDUD� SRGHU� UHDOL]DU� OD� WpFQLFD� PHGLDQWHDQiOLVLV�FRPSXWHUL]DGR�3RU� HO� PRPHQWR� SXHGH� FRQVWLWXLU� XQD� WpFQLFD� GHDVHVRUDPLHQWR� GH� ULHVJR� PiV� TXH� GH� GLDJQyVWLFRSUHQDWDO�QR�LQYDVLYR��8QD�SURSXHVWD�VHUtD�UHVHUYDU�HVWDWpFQLFD� SDUD� OD� SREODFLyQ� GH� ULHVJR� WUDV� OD� UHDOL]DFLyQGHO�VFUHHQLQJ�GHO����7��71�\�6%����7���OR�TXH�UHGXFLUtDODV�WpFQLFDV�LQYDVLYDV�D�PHQRV�GH�XQ����GH�OD�SREODFLyQFRQ�XQD�GLVPLQXFLyQ�GH�XQ����HQ�OD�6�SDUD�OD�GHWHFFLyQGH�7U�����1LFRODLGHV�HW�DO���������
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�������6&5((1,1*�(1�(/�6(*81'2�75,0(675(�
��������� 71�6(*8,'2�'(�6&5((1,1*�%,248Ì0,&2(1�(/�6(*81'2�75,0(675(�
(Q�OD�VHPDQD����GH�OD�JHVWDFLyQ�ODV�FRQFHQWUDFLRQHV�HQVDQJUH�PDWHUQD�GH�$)3��HVWULRO��K&*��WRWDO�\�IUDFFLyQ�%OLEUH��H� LQKLELQD�$�HQ�JHVWDFLRQHV�FRQ�IHWRV�FRQ�7U���VRQ�GLIHUHQWHV�D� ODV�JHVWDFLRQHV�QR�DIHFWDV��([LVWH�XQDXPHQWR� GH� ULHVJR� GH� 7U� ��� DQWH� QLYHOHV� HOHYDGRV� GHK&*�\�R�LQKLELQD��\�DQWH�QLYHOHV�GLVPLQXtGRV�GH�$)3�\�RHVWULRO��/D�GHWHFFLyQ�HV�GHO��������SDUD�XQD�WDVD�GH�)3GHO�����(Q�DTXHOODV�SDFLHQWHV�D�ODV�TXH�VH�UHDOL]D�6%�GHO����7�DFRQWLQXDFLyQ�GH�OD�GHWHUPLQDFLyQ�GH�OD�71�HQ�HO����7��HOULHVJR� EDVH� GHEH� VHU� DMXVWDGR� WHQLHQGR� HQ� FXHQWD� ORVUHVXOWDGRV� GHO� VFUHHQLQJ�GHO� ���7�� 3DUWLHQGR� GH� TXH� HOVFUHHQLQJ�GHO����7�LGHQWLILFD�FHUFD�GHO�����GH�7U�����HO6%�GHO����7�LGHQWLILFDUi�DO�PHQRV�HO���������GHO����UHVLGXDO��GH�ORV�HPEDUD]RV�DIHFWRV��FRQ�XQ�DXPHQWR�GHOD�WDVD�GH�WpFQLFDV�LQYDVLYDV�GHO���DO������6HUtD�SRVLEOHFRPELQDU� YDULDV� WpFQLFDV� GH� ORV� GRV� WULPHVWUHV�� SRUHMHPSOR�71�FRQ�6%�GHO����\����7��:DOG�FRPELQD� OD�71FRQ�3$33�$�GHO� ���7�� FRQ�GHWHUPLQDFLyQ�HQ�HO����7�GHHVWULRO�� %�K&*� H� LQKLELQD� $� FRQ� XQD� SRWHQFLDOVHQVLELOLGDG�GHO�����SDUD�XQD�WDVD�GH�)3�GHO�����:DOGHW� DO��� ������� DXQTXH� HV� SUREDEOH� TXH� HVWH� WLSR� GHVFUHHQLQJ� WHQJD� XQD� DFHSWDELOLGDG� EDMD� �&RSHO� HW� DO��������([LVWHQ� HVWXGLRV� VREUH� HO� LPSDFWR� GHO� VFUHHQLQJPHGLDQWH� 71� HQ� HO� 6%� GHO� ��� 7�� (Q� XQR� GH� HOORV� ODSURSRUFLyQ�GH�PXMHUHV�DIHFWDV�GHO��JUXSR�FRQ�VFUHHQLQJ



��

SRVLWLYR� HQ� HO� ��� 7� � IXH� GH� �� GH� ��� �YDORU� SUHGLFWLYRSRVLWLYR� R� 933��� 7UDV� OD� LQWURGXFFLyQ� GHO� VFUHHQLQJPHGLDQWH�71��HO�����GH�ODV�7U����IXHURQ�LGHQWLILFDGDVHQ�HO����7�\�HO�933�GHO�VFUHHQLQJ�ELRTXtPLFR�GHO����7�VHUHGXMR�D���GH������.DGLU�HW�DO����������(Q�RWUR�HVWXGLRHO�VFUHHQLQJ�GHO����7�PHGLDQWH�71�LGHQWLILFy�HO�����GH7����\�HO�933�PHGLDQWH�HO�6%�GHO����7�EDMy�D���GH�����7KLODJDQDWKDQ� HW� DO��� ������� 3RU� HOOR�� FXDQGR� VH� KDUHDOL]DGR�XQ�WHVW�GH�VFUHHQLQJ�SUHYLR��GHEH�VHU�WHQLGRHQ� FXHQWD� D� OD� KRUD� GH� OD� LQWHUSUHWDFLyQ� GH� ORVUHVXOWDGRV�
$VLPLVPR�� H[LVWHQ� HVWXGLRV� TXH� KDQ� UHDOL]DGR� HOVFUHQLQJ�PHGLDQWH�71�\�SRVWHULRUPHQWH�HO�6%�GHO����7�\� KDQ� LQWHUSUHWDGR� DLVODGDPHQWH� VXV� UHVXOWDGRV�6FKXFKWHU� HVWXGLy� ����� HPEDUD]DGDV�� FRQVLGHUDQGRVFUHHQLQJ�SRVLWLYR�FRQ�HO�SXQWR�GH�FRUWH�FRQ�OD�71������PP�� \�PHGLDQWH� HO� 6%� HQ� �������2EWLHQH� XQ� VFUHHQLQJSRVLWLYR� GHO� ����� \� XQD� VHQVLELOLGDG� GHO� ������ ������FDVRV���6FKXFKWHU�HW�DO����������$XGLEHUW��HVWXGLy�����JHVWDQWHV��\�FRQ�SXQWR�GH�FRUWH�GH�71�����PP��GH�6%HQ��������REWLHQH�XQ�VFUHHQLQJ�SRVLWLYR�GHO����\�XQD�6GHO�����������FDVRV���$XGLEHUW�HW�DO���������
(VWRV� GDWRV� GHPXHVWUDQ� TXH� VH� SXHGH� REWHQHU� XQDVHQVLELOLGDG� GH� DO� PHQRV� HO� ���� FRQ� XQ� VFUHHQLQJSRVLWLYR�GHO�����PHGLDQWH� OD�FRPELQDFLyQ�GHO�VFUHHQLQJGHO� ��� 7� PHGLDQWH� HGDG� \� 71�� \� 6%� FRQ� 3$33�$� \IUDFFLyQ� OLEUH� GH� �K&*� R� � FRQ� HO� ���7� �PHGLDQWH�6%�ELHQ� FRQ� HO� WULSOH� WHVW�� �K&*�� $)3�� X(�� R� FRQ� HOFXDGUXSOH�WHVW�� �K&*��$)3��X(��H�LQKLELQD�$�
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��������� 6&5((1,1*� %,248Ì0,&2� '(/� 6(*81'275,0(675(
(Q� ����� 0HUNDW]� HW� DO�� KLFLHURQ� XQ� LPSRUWDQWHGHVFXEULPLHQWR�� DO� GHWHFWDU� DOWHUDFLyQ� HQ� ORV� QLYHOHVVpULFRV� PDWHUQRV� GH� $)3� HQ� DTXHOODV� JHVWDFLRQHVDIHFWDV� GH� 7U� ��� �0HUNDW]� HW� DO��� ������� 3RV�WHULRUPHQWH� VXUJLHURQ� HVWXGLRV� FRQ� RWURV� SURGXFWRVIHWR�SODFHQWDULRV��HQFRQWUDQGR�WDPELpQ�DOWHUDFLRQHV�HQORV�QLYHOHV�HQ�JHVWDFLRQHV�DIHFWDV�GH�FURPRVRPRSDWtDV�FRPR�X(���IUDFFLyQ�OLEUH�GH� �K&*�H�LQKLELQD�$��&DQLFNHW�DO��� ������0DFUL�HW�DO��� ������9DQ�/LWK�HW�DO��� ������SDVDQGR� D� FRQVWLWXLU� HO� 6%� GHO� ��� 7�� (O� VFUHHQLQJPDWHUQR� SDUD� HO� VtQGURPH� GH� 'RZQ� HV� XQD� SUiFWLFDHVWDEOHFLGD�HQ�PXFKRV�SDtVHV��/D�K&*�R��β�K&*�HV�HO�GHSULPHUD�HOHFFLyQ��VLHQGR�HO�VHJXQGR�PDUFDGRU�OD�$)3��\HO� X(�� HO� WHUFHUR�� 6L� HO� IHWR� SDGHFH� 7U� ���� ODVFRQFHQWUDFLRQHV� GH� K&*� HQ� HO� VXHUR� PDWHUQR� DO]DQ]DDSUR[LPDGDPHQWH� DO� GREOH� GH� OD� PHGLDQD� QRUPDO�PLHQWUDV� TXH� ODV� FRQFHQWUDFLRQHV� GH� $)3� \� X(�� VHHQFXHQWUDQ�GLVPLQXtGDV�&RPR�VH�KD�FLWDGR�DQWHULRUPHQWH��HVWH�VFUHHQLQJ�WLHQHXQD� 6� SDUD� ODV� FURPRVRPRSDWtDV� GHO� ������� SDUD� XQVFUHHQLQJ�SRVLWLYR�GHO�����3DUD�VX�FiOFXOR�HV�QHFHVDULRGDWDU� DGHFXDGDPHQWH� OD� JHVWDFLyQ�� SXHV� HQ� FDVRFRQWUDULR�OD�GHWHFFLyQ�EDMD�D�XQ������1LFRODLGHV��������
(O� ULHVJR� SDUD� OD� 7U� ��� VH� REWLHQH� D� SDUWLU� GHO� ULHVJREDVH�PDWHUQR� �ULHVJR�GH� OD�HGDG�PDWHUQD�SDUD� OD�HGDGJHVWDFLRQDO��� PXOWLSOLFDGR� SRU� OD� /5� SDUD� HVWDVVXVWDQFLDV�� WUDV� ODV� FRUUHFFLRQHV� SDUD� ODV
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LQWHUUHODFLRQHV� HQWUH� ODV� PLVPDV�� 3DUD� HVWLPDU� HOULHVJR�� VH� ILMD� HO� ULHVJR� LQGLYLGXDO� VHJ~Q� OD� HGDG� \SRVWHULRUPHQWH�HO�TXH�FRUUHVSRQGH�D�OD�FRPELQDFLyQ�GHOD� HGDG� PDWHUQD� \� ORV� PDUFDGRUHV� ELRTXtPLFRV�� \� VHFRPSDUD� FRQ� XQ� SXQWR� GH� FRUWH� HVWDEOHFLGR�� 6L� HOUHVXOWDGR� VH� VLW~D� SRU� HQFLPD� GHO� SXQWR� GH� FRUWH�� VHFRQVLGHUD� ´VFUHHQLQJ�SRVLWLYRµ�� \� VL� OR�KDFH�SRU�GHEDMR´VFUHHQLQJ� QHJDWLYRµ�� /D� WDVD� GH� GHWHFFLyQ� HV� XQSRUFHQWDMH�� SDUD� XQ� GHWHUPLQDGD� WDVD� GH� )3�SRUFHQWDMH� GH� HPEDUD]RV� QR� DIHFWRV� FRQ� VFUHHQLQJSRVLWLYR���/D�HOHFFLyQ�GHO�SXQWR�GH�FRUWH�HV�DUELWUDULD�PXFKRV� FHQWURV� XWLOL]DQ� �� HQ� ���� D� WpUPLQR�� TXH� HVHTXLYDOHQWH�D��������GHELGR�D�TXH�DSUR[LPDGDPHQWH�XQFXDUWR�GH�HOORV�ILQDOL]DUiQ�HQ�DERUWR��&XFNOH���������$SDUWLU� GH� XQ� PRGHOR� *DXVVLDQR� GH� GLVWULEXFLyQ� GHIUHFXHQFLDV� GH� ORV� QLYHOHV� GH� ORV� PDUFDGRUHV� HQJHVWDFLRQHV�DIHFWDV�\�QR�DIHFWDV��VH�FDOFXOD�OD�/5�\�VHDSOLFD�D�XQD�GLVWULEXFLyQ�GH�ULHVJR�GH�VtQGURPH�GH�'RZQVHJ~Q�OD�HGDG�PDWHUQD�
$� FRQWLQXDFLyQ� �WDEOD� Q�� ���� VH� PXHVWUDQ� ORV� FXDWURPDUFDGRUHV�PiV�IUHFXHQWHPHQWH�XWLOL]DGRV�HQ�HO����7�EDVDGRV� HQ� XQ� PHWD�DQiOLVLV� GH� � ��� VHULHV� SXEOLFDGDV�&XFNOH��������



��

7DEOD�Q������&XFNH���������6FUHHQLQJ�ELRTXtPLFR�GH�OD�7�����SDUD�HO����7�

/D�$)3�VH�UHFRQRFLy�FRPR�XQD�JOREXOLQD�HVSHFtILFD�IHWDOHQ�������%HUJVWUDQG�\�&]DU���������HV�XQD�JOXFRSURWHt�QD�VLPLODU�D�OD�DOE~PLQD�FRQ�XQ�SHVR�PROHFXODU�GH�������GDOWRQV�TXH�VH�VLQWHWL]D�HQ�HO�KtJDGR�IHWDO��VDFR�YLWHOLQR\� WUDFWR� JDVWURLQWHVWLQDO�� ORV� QLYHOHV� SODVPiWLFRVIHWDOHV�VH�DOFDQ]DQ�HQWUH�ODV����\����VHPDQDV��\�GHFOLQDSURJUHVtYDPHQWH�KDVWD�HO�WpUPLQR��/DV�FRQFHQWUDFLRQHVHQ� OtTXLGR� DPQLyWLFR� SURFHGHQWHV� GH� OD� RULQD� IHWDODOFDQ]DQ�VX�SLFR�HQ�HO����7�GH�OD�JHVWDFLyQ��PLHQWUDV�TXHODV�FRQFHQWUDFLRQHV�VpULFDV�PDWHUQDV�GH�$)3�FRQWLQ~DQDXPHQWDQGR�KDVWD�OD�������VHPDQDV�GH�HPEDUD]R��(VWDGLVFUHSDQFLD� HQWUH� HO� OtTXLGR� DPQLyWLFR� \� OD� FLUFXODFLyQPDWHUQD�IXH� OD�EDVH�SDUD�HO�VFUHHQLQJ�GH� ORV�GHIHFWRVGHO�WXER�QHXUDO�HQ�������(Q������VH�HVWXGLy�OD�UHODFLyQGH� FRQFHQWUDFLRQHV� EDMDV� GH� $)3� ����� QJ�PO��REVHUYDQGR�UHODFLyQ�FRQ��PDORV�UHVXOWDGRV�REVWpWULFRV�SpUGLGDV� IHWDOHV�� � JHVWDFLRQHV� PRODUHV� \� GHIHFWRV� GHFLHUUH� GHO� WXER� QHXUDO� �'71�� �.MHVVOHU� HW� DO��� ������3RVWHULRUPHQWH�'DYHQSRUW�\�0DFUL�GHVFULELHURQ�XQ����GH� SpUGLGDV� IHWDOHV� FXDQGR� ORV� QLYHOHV� GH� $)3� HUDQPHQRUHV� GH� ���� 0R0� �'DYHQSRUW� \� 0DFUL�� ������0HUNDW]� HW� DO�� HQ� ����� FRQFOX\HURQ� OD� UHODFLyQ� HQWUH

0DUFDGRU 6GUH��'RZQ 0R0 ,QWHUYDOR�FRQILDQ]D�GHO����
K&* ��� ���� �����������
�K&*�OLEUH ��� ���� �����������

$)3 ���� ���� �����������
X(� ��� ���� �����������



��

EDMRV� QLYHOHV� GH� HVWD� SURWHtQD� \� ODV� 7U� DXWRVyPLFDV�(QWUH�ODV�FDXVDV�TXH�SXHGHQ�SURYRFDU�LQFUHPHQWR�GH�ODVFRQFHQWUDFLRQHV� VH� HQFXHQWUDQ�� GLVUDILD� GHO� VLVWHPDQHUYLRVR� FHQWUDO� �DQHQFHIDOLD�� HVSLQD� EtILGD� DELHUWD�PHQLQJRHQFHIDORFHOH��� DWUHVLDV� R� HVWHQRVLV� GLJHVWLYDV�RQIDORFHOH�� ODSDURTXLVLV�� FHORVRPtD�� KLJURPD� TXtVWLFRFHUYLFDO� \� WHUDWRPD� VDFURFFtJHR�� VtQGURPH� QHIUyWLFRFRQJpQLWR�\�VtQGURPH�SROLPDOIRUPDWLYR�
6H� SURSXVR� FRPR� VFUHHQLQJ�� FRQ� XQ� GREOH� REMHWLYR�GHWHFWDU� ULHVJR� GH� '71� DQWH� FRQFHQWUDFLRQHV� DOWDV� \GH�FURPRVRPRSDWtD�DQWH�FRQFHQWUDFLRQHV�EDMDV��&XFNOHHW�DO����������$FWXDOPHQWH�ORV�SURJUHVRV�GH�OD�HFRJUDItDKDQ� GLVPLQXtGR� QRWDEOHPHQWH� HO� LQWHUpV� GH� ODFXDQWLILFDFLyQ�VpULFD�PDWHUQD�SDUD� OD� YDORUDFLyQ�GH� ORV'71��+HQULRQ�HW�DO���������
/D� K&*� \� VX� VXEXQLGDG� EHWD� VH� KDQ� FRQVROLGDGR� FRPRPDUFDGRUHV� ELRTXtPLFRV� GHO� ��� 7�� DVt� FRPR� GHO� ��� 7�FRPR�VH�KD�FRPHQWDGR�DQWHULRUPHQWH��(V�SUHIHULEOH� ODIUDFFLyQ�OLEUH�GH�OD�β�K&*�WUDV�DQDOL]DU�ODV�GHVYLDFLRQHVHVWiQGDU� GH� ORV� QLYHOHV� SURPHGLRV� HQ� ORV� HPEDUD]RVDIHFWRV�\�QR�DIHFWRV��\�DGHPiV�HV�PHMRU�PDUFDGRU�TXHOD� K&*� HQ� HO� ��� 7� �0DFUL� HW� DO��� ������� 1LYHOHVIUDQFDPHQWH� HOHYDGRV� VH� UHODFLRQDUtDQ� FRQ� DOWDSUREDELOLGDG�GH�PXHUWH�IHWDO�
6H�KD�SUHIHULGR�FRPR�VHJXQGR�PDUFDGRU�OD�$)3�DO�X(��D�SHVDU�GH�TXH�HO�DQiOLVLV�GH�VXV�GHVYLDFLRQHV�HVWiQGDUPXHVWUD� UHVXOWDGRV� VLPLODUHV�� \D� TXH� HQ� OD� VHPDQD� ��SXHGH� XWLOL]DUVH� SDUD� HO� VFUHHQLQJ� GH� '71� �VHFRQVLGHUD�ULHVJR�DQWH�QLYHOHV� LQFUHPHQWDGRV��\�SDUD�HO



��

GH�VtQGURPH�GH�'RZQ��3RU�HVWH�PRWLYR��OD�PD\RUtD�GH�ORVFHQWURV� UHDOL]DQ� HVWH� VFUHHQLQJ� GH� OD� ��� D� ODV� ��VHPDQDV�GH�HPEDUD]R��6H�KD�HQFRQWUDGR�UHODFLyQ�HQWUHORV�EDMRV�QLYHOHV�GH�X(��FRQ�IHWRV�SHTXHxRV�HQ� ODV�7U��� �%HQQ� HW� DO��� ������� \� VH� KD� GHVFULWR� LQFOXVR�PHMRUWDVD�GH�GHWHFFLyQ�SDUD�HO�X(���TXH�SDUD�OD�$)3�DLVODGD�ROD�HGDG�PDWHUQD��:DOG�HW�DO���������
/D�LQKLELQD�$��VH�HQFXHQWUD�LQFUHPHQWDGD�HQ�OD�7U����HQHO����7��9DQ�/LWK�HW�DO����������SHUR�VXV�EHQHILFLRV�FRPRPDUFDGRU� VpULFR� QR� VH� HQFXHQWUD� WRWDOPHQWH� DFHSWDGR�5H\QROGV�� ������� 'XUDQWH� HO� HPEDUD]R� ORV� QLYHOHV� GHLQKLELQD�SDUHFHQ�HQFRQWUDUVH�UHODFLRQDGRV�FRQ�ORV�GH� ²K&*�� OD� VHQVLELOLGDG� SDUD� OD� GHWHFFLyQ� GH� 7U� ��PHGLDQWH� VX� FRPELQDFLyQ�� \� OD� ²K&*� DLVODGD� QRPXHVWUDQ�GLIHUHQFLDV�VLJQLILFDWtYDV��1REOH�HW�DO���������6LQ�HPEDUJR��H[LVWH�XQ�WUDEDMR�UHFLHQWH�PRVWUDQGR�XQDWDVD�GH�GHWHFFLyQ�SDUD�HO�FXDGUXSOH�VFUHHQLQJ�GHO�����PD\RU� TXH� HO� WULSOH� R� GREOH� VFUHHQLQJ� �:DOG� HW� DO��������� LQFOXVR� HQ� XQ� PHWD�DQiOLVLV� GH� ��� HVWXGLRV�LQFUHPHQWD� OD� PLVPD� HQ� XQ� ��� PiV� TXH� HO� WULSOHVFUHHQLQJ� �&XFNOH�� ������� 6H� HQFXHQWUD� D� XQRV� QLYHOHVGH� ����� 0R0� FRQ� XQ� LQWHUYDOR� GH� ���� GH� FRQILDQ]D���������� 0R0�� (Q� HO� ��� 7� ORV� UHVXOWDGRV� VRQFRQWURYHUWLGRV�� SXHV� H[LVWHQ� WUDEDMRV� PRVWUDQGRGLIHUHQFLDV�\�RWURV�QR��DXQTXH�OD�RSLQLyQ�PiV�H[WHQGLGDHV�TXH�HV�~WLO�D�SDUWLU��GH�ODV����VHPDQDV�
6H�KDQ�UHDOL]DGR�HVWXGLRV�VREUH�OD�GHWHUPLQDFLyQ�GH�ORVPDUFDGRUHV� HQ� RULQD�� FRQ� WDVDV� GH� GHWHFFLyQ� PX\YDULDEOHV��GH�XQ����D�XQ�����SDUD�XQ����GH�)3��(O�PiVHVWXGLDGR� SRU� VHU� HO� PHWDEROLWR� PiV� FRQFHQWUDGR� HQ
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RULQD� HV� OD� IUDFFLyQ� FRUH� GH� OD� β�K&*�� (O� YDORU� HV� GH����� 0R0� FRQ� XQ� LQWHUYDOR� GHO� ���� GH� FRQILDQ]D� GH����������� 2WUR� PHWDEROLWR� HVWXGLDGR� HV� OD� K&*KLSHUJOLFRVLODGD��SHUR�pVWD�~OWLPD�HV�PiV� LQHVWDEOH�TXHOD� DQWHULRU� \� KD� VLGR� PHQRV� HVWXGLDGD�� 7DPELpQ� HVSRVLEOH� UHDOL]DUOR� FRQ� OD� β²K&*� \� HVWULRO� WRWDO�� 6LQHPEDUJR�� GDGD� OD� HVFDVH]� GH� HVWXGLRV� SURVSHFWLYRV� \TXH� SDUHFH� QR� VXSHUDU� OD� WDVD� GH� GHWHFFLyQ� GH� OD� 71�SUREDEOHPHQWH�QR�VH�XWLOLFH�HQ�OD�SUiFWLFD�UXWLQDULD�5HFLHQWHPHQWH� VH� KD� SXEOLFDGR� HO� HVWXGLR� 685866�6HUXP� 8ULQH� DQG� 8OWUDVRXQG� 6FUHHQLQJ� 6WXG\�UHDOL]DGR�HQ��������SDFLHQWHV��TXH�FRPSDUD�HQWUH�Vt�ORVGLIHUHQWHV� WLSRV� GH� VFUHHQLQJ� �71��6%� ���7��6%����7�PDUFDGRUHV�ELRTXtPLFRV�HQ�RULQD�HQ� ���7�\����7�� \� ORVLQWHJUD�� REWHQLHQGR� PHMRUHV� UHVXOWDGRV� SDUD� HOVFUHHQLQJ�LQWHJUDGR��:DOG�HW�DO���������

���������(&2*5$)Ì$�(1�(/�6(*81'2�75,0(675(�
(Q� OD�HFRJUDItD�GHO����7�HQFRQWUDPRV�HQ� ODV� DQRPDOtDVFURPRVyPLFDV�� QXPHURVDV� DQRPDOtDV� IHQRWtSLFDVDVRFLDGDV�D�FDGD�XQD�GH�HOODV�
�6tQGURPH� GH� 'RZQ�� EUDTXLFHIDOLD�� YHQWULFXORPHJDOLD�IDFLHV� SODQD�� HGHPD� QXFDO�� FDUGLRSDWtD� WLSR� GHIHFWRVHSWDO� DXULFXORYHQWULFXODU�� DWUHVLD� GXRGHQDO�� LQWHVWLQRKLSHUHFRJpQLFR��KLGURQHIURVLV�� IpPXU�\�K~PHUR�FRUWRV�VLJQR� GHO� VDQGDO� JDS� \� FOLQRGDFWLOLD� R� KLSRSODVLD� GH� ODIDODQJH�PHGLD�GHO�TXLQWR�GHGR�
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�7ULVRPtD� ���� FUiQHR� HQ� IUHVD�� DJHQHVLD� GHO� FXHUSRFDOORVR�� PHJD�FLVWHUQD� PDJQD�� ODELR� OHSRULQR�PLFURJQDWLD�� HGHPD� QXFDO�� FDUGLRSDWtD�� KHUQLDGLDIUDJPiWLFD�� DWUHVLD� HVRIiJLFD�� H[RQIDORV�� $88�DOWHUDFLRQHV� UHQDOHV�� PLHORPHQLQJRFHOH�� 5�&�,�8��DFRUWDPLHQWR�GH�H[WUHPLGDGHV��DSODVLD�GHO�UDGLR��GHGRVVRODSDGRV�\�SLHV�]DPERV��� 7ULVRPtD� ���� KRORSURVHQFHIDOLD�� PLFURFHIDOLD�RQIDORFHOH�� ODELR� OHSRULQR��ILVXUD�SDODWLQD��HGHPD�QXFDO�FDUGLRSDWtD��PLHORPHQLQJRFHOH��ULxRQHV�KLSHUHFRJpQLFRV�LQWHVWLQR�KLSHUHFRJpQLFR��SROLGDFWLOLD�\�5�&�,�8����� 6tQGURPH� GH� 7XUQHU�� KLJURPD� TXtVWLFR�� FDUGLRSDWtD�KLGURSV��ULxRQHV�HQ�KHUUDGXUD�H�KLGURQHIURVLV��/D�IRUPDQR�OHWDO�QR�VXHOH�DVRFLDU�DQRPDOtDV�HFRJUiILFDV��� 7ULSORLGtD�� KRORSURVHQFHIDOLD�� YHQWULFXORPHJDOLD�PLFURJQDWLD�� PLHORPHQLQJRFHOH�� FDUGLRSDWtD�� DOWHUDFLR�QHV�UHQDOHV��VLQGDFWLOLD��� $QRPDOtDV� FURPRVyPLFDV� OLJDGDV� DO� VH[R�� ODVSULQFLSDOHV�� DGHPiV� GHO� 6�� GH� 7XUQHU�� VRQ�� ���;;;���;;<�\����;<<��1R�VH�KD�HQFRQWUDGR�LQFUHPHQWR�GHVX� SUHYDOHQFLD� DQWH� DQRPDOtDV� HFRJUiILFDV� �3LOX� \1LFRODLGHV��������
(O�ULHVJR�GH�XQ�IHWR�GH�SUHVHQWDU�DQRPDOtD�FURPRVyPLFDDXPHQWD� FRQIRUPH� OR� KDFH� HO� Q~PHUR� GH� GHIHFWRVLGHQWLILFDGRV� �YHU� WDEOD�Q�� ���� �1LFRODLGHV�HW� DO��� ����E��� 3RU� HOOR�� DQWH� HO� KDOOD]JR� GH� XQ� PDUFDGRU� PD\RU� RPHQRU�GH� FURPRVRPRSDWtD� VH�GHEH� UHDOL]DU� XQ�H[iPHQPRUIROyJLFR�PLQXFLRVR� SDUD� GHVFDUWDU� OD� H[LVWHQFLD� GHRWUDV�DQRPDOtDV��SXHV�DQWH�VX�SUHVHQFLD��HO� LQFUHPHQWRGHO�ULHVJR�GH�FURPRVRPRSDWtD�VHUtD�VXEVWDQFLDO�



��

$QRPDOtDV�HFRJUiILFDV 5LHVJR�GH�FURPRVRPRSDWtD
� ��
� ���
� ���
� ���
� ���
� ���
� ���
��R�! ���

7DEOD�Q��������1LFRODLGHV�HW�DO��������E��,QFLGHQFLD��GH�DQRPDOtDV
FURPRVyPLFDV�HQ�UHODFLyQ�DO�Q~PHUR�GH�DQRPDOtDV�LGHQWLILFDGDV�PHGLDQWH
HFRJUDItD�
�(Q� VHQWLGR� FRQWUDULR�� OD� DXVHQFLD� GH� XQ� PDUFDGRU� GHFURPRVRPRSDWtD� PD\RU� R� PHQRU�� GLVPLQX\H� HO� ULHVJREDVDO�� 1R� REVWDQWH�� HO� ���� GH� ORV� IHWRV� DIHFWRV� GHVtQGURPH� GH� 'RZQ� QR� PXHVWUDQ� QLQJXQD� DQRPDOtDHFRJUiILFD� �IUHQWH� DO� ���� GH� ORV� IHWRV� QRUPDOHV��1\EHUJ� HW� DO��� ������ %URPOH\� HW� DO��� ������� &RPRFRQVHFXHQFLD�� OD� /5� SDUD� ORV� IHWRV� TXH� QR� PXHVWUDQQLQJXQD�PDOIRUPDFLyQ�R�PDUFDGRU�GH�FURPRVRPRSDWtD�HVGH����������&,�������������1LFRODLGHV��������3RU�HMHPSOR��XQD�SDFLHQWH�GH����DxRV�GH�HGDG�TXH�YD�DVRPHWHUVH� D� OD� SUiFWLFD� GH� XQD� DPQLRFHQWHVLV�� HQ� ODH[SORUDFLyQ� HFRJUiILFD� SUHYLD� TXH� OOHYD� D� FDER� HOHFRJUDILVWD�TXH�YD�D�UHDOL]DU� OD� WpFQLFD� LQYDVLYD�� QR�VHGHWHFWD�PDOIRUPDFLyQ�QL�PDUFDGRU�GH�FURPRVRPRSDWtD�(O� ULHVJR� TXH� SUHVHQWD� VH� UHGXFH� GH� ������ D� ������HTXLYDOHQWH�DO�GH�XQD�PXMHU�GH����DxRV���\�OD�SDFLHQWHSXHGH�SODQWHDUVH�VL�VH�VRPHWH�R�QR�D� OD�DPQLRFHQWHVLV�'H� OD� PLVPD� PDQHUD�� VL� OD� SDFLHQWH� VH� VRPHWH� D� ODDPQLRFHQWHVLV�SRU�HO�UHVXOWDGR�GHO�WULSOH�VFUHHQLQJ��HM��������\�OD�HFRJUDItD�HV�QRUPDO��HO�ULHVJR�UHVXOWDQWH�GH������SXHGH�FDPELDU�VX�HOHFFLyQ�



��

([LVWHQ�GLIHUHQWHV� VLWXDFLRQHV� HQ� ODV� TXH� OD� REWHQFLyQGHO�FDULRWLSR�IHWDO�HV�UHFRPHQGDEOH�D�SHVDU�GHO�ULHVJRREWHQLGR�
�� $QWH� OD� SUHVHQFLD� GH� GHIHFWRV� PRUIROyJLFRV�� DXQTXHDSDUH]FDQ�DLVODGRV�\�VDELHQGR�TXH�HV�PiV�IUHFXHQWH�VXSUHVHQFLD� VLQ� UHODFLyQ� FRQ� FURPRVRPRSDWtD� TXH� FRQ� ODPLVPD�� \D� TXH� DO� VHU� OD� SUHYDOHQFLD� GH� HVWH� WLSR� GHDQRPDOtDV� EDMD�� QR� WHQGUtD� LPSRUWDQWH� UHSHUFXVLyQHFRQyPLFD� \�R� VRFLDO�� ,QFOXVR� DQWH� PDOIRUPDFLRQHVOHWDOHV� R� DVRFLDGDV� D�PLQXVYDOtD� VHYHUD�� VH� UHFRPLHQGDHVWXGLR� GHO� FDULRWLSR� SDUD� FRQRFHU� OD� SRVLEOH� FDXVD� \HVWLPDU� HO� ULHVJR� GH� UHFXUUHQFLD� SDUD� VLJXLHQWHVHPEDUD]RV�GH�OD�SDFLHQWH��&RPR�HMHPSOR�VH�HQFXHQWUDQ�KLGURFHIDOLD��KRORSURVHQFHIDOLD��GLVSODVLD�UHQDO��KLGURSV�
�� $QWH� OD� SRVLELOLGDG� GH� WUDWDPLHQWR� TXLU~UJLFRLQWUDXWHULQR� R� SRVWQDWDO� GH� OD� DQRPDOtD�� GDGD� ODLPSRUWDQFLD� GHO� FRQRFLPLHQWR� GH� OD� DVRFLDFLyQ� R� QR� DFURPRVRPRSDWtD��SXHVWR�TXH�IUHFXHQWHPHQWH�VH�DVRFLDQD� 7U� ��� R� ���� &RPR� HMHPSOR� VH� HQFXHQWUDQ�� ODELROHSRULQR�� KHUQLD� GLDIUDJPiWLFD�� DWUHVLD� HVRIiJLFD�H[RQIDORV�� FDUGLRSDWtDV�� (Q� HO� FDVR� GH� JDVWURVTXLVLV� \REVWUXFFLyQ� GH� LQWHVWLQR� GHOJDGR�� QR� H[LVWH� HYLGHQFLDGH�DVRFLDFLyQ�D�7U�



��

�����������0$5&$'25(6�'(�&520262023$7Ì$�
([LVWHQ� DQRPDOtDV� TXH� SRU� Vt� PLVPDV� QR� VH� DVRFLDQ� DPLQXVYDOtD�� SHUR� Vt� SXHGHQ� KDFHUOR� VL� VH� SUHVHQWDQDVRFLDGDV� D� FURPRVRPRSDWtD�� VRQ� ORV� PDUFDGRUHV� GHFURPRVRSDWtDV�5HDOL]DU� FDULRWLSR� VLVWHPiWLFDPHQWH� DQWH� VX� KDOOD]JR�SXHGH�WHQHU�PD\RU�Q~PHUR�GH�FRQVHFXHQFLDV�QHJDWLYDVTXH� SRVLWLYDV�� FRQ� LQFUHPHQWR� GH� DERUWRV� �SpUGLGD� GHIHWRV�VDQRV��\�FRVWHV�HFRQyPLFRV��3DUHFH�UHFRPHQGDEOHUHDOL]DU� XQD� HVWLPDFLyQ� GHO� ULHVJR� GH� IRUPDLQGLYLGXDOL]DGD�HQ�IXQFLyQ�GHO�PDUFDGRU�HQFRQWUDGR�\�RGHO� Q~PHUR� GH� ORV� PLVPRV�� 6HJ~Q� 1LFRODLGHV� H[LVWHVXILFLHQWH�OLWHUDWXUD�DO�UHVSHFWR�SDUD�OD�HVWLPDFLyQ�GHOULHVJR� PHGLDQWH� OD� /5� HVSHFtILFD� SDUD� FDGD� PDUFDGRUHQFRQWUDGR� HQ� HO� ��� 7� GH� OD� JHVWDFLyQ�� � (QWUH� ORVPDUFDGRUHV� GH� FURPRVRPRSDWtDV� VH� HQFXHQWUDQ�� KXHVRQDVDO�� SOLHJXH� QXFDO�� IpPXU� FRUWR�� LQWHVWLQRKLSHUHFRJpQLFR�� IRFR� HFRJpQLFR� FDUGtDFR�� TXLVWH� GHSOH[R�FRURLGHR��HFWDVLD�SLpOLFD��K~PHUR�FRUWR��YHU�WDEODQ������



��

7DEOD�Q����� �1LFRODLGHV��������� ,QFLGHQFLD�GH�GHIHFWRV�PD\RUHV�\�PHQRUHV
LGHQWLILFDGRV�HQ�OD�HFRJUDILD�GHO����7�GH�JHVWDFLyQ�HQ�IHWRV�DIHFWRV�GH�7U����\
IHWRV� QRUPDOHV�� &RQ� HVWRV� GDWRV� SXHGH� VHU� FDOFXODGD� OD� �/5�� SRVLWLYD� \
QHJDWLYD�SDUD�FDGD�PDUFDGRU�

D��+8(62�1$6$/
'HVFULWR� UHFLHQWHPHQWH�� SDUHFH� VHU� HO� PDUFDGRUHFRJUiILFR� GHO� ��� 7� GH� PD\RU� LPSDFWR� VREUH� HOVFUHHQLQJ� GH� OD� 7U� ���� &RQVLVWH� HQ� OD� YDORUDFLyQ� GH� ODDXVHQFLD� R� KLSRSODVLD� GHO� KXHVR� QDVDO�� KXHVR� QDVDO� QRYLVLEOH� R� PHQRU� GH� ���� PP�� (O� �������DSUR[LPDGDPHQWH� GRV� GH� FDGD� WUHV�� GH� ORV� IHWRVDIHFWRV�GH�7����SUHVHQWDQ�XQD�DXVHQFLD�R�KLSRSODVLD�GHOKXHVR�QDVDO��IUHQWH�D�XQ������GH�OD�SREODFLyQ�QRUPDO�
/D� ORQJLWXG� GHO� KXHVR� QDVDO� GHSHQGH� GH� OD� HGDGJHVWDFLRQDO�\�GH�OD�UD]D��FRPR�VH�PXHVWUD�HQ�OD�WDEOD�Q����� VLHQGR�PiV� IUHFXHQWH� VX� KLSRSODVLD� HQ� OD� SREODFLyQDIUR�FDULEHxD��6X� ORQJLWXG�RVFLOD�HQ�OD�VHPDQD����HQ�HOSHUFHQWLO������GH�����D�����PP��D�OD�VHPDQD�����GH�����D��PP�� �/D�PHGLD�RVFLOD�GH�����D�����PP��&LFHUR�HW�DO�������F��

1RUPDO 7ULV��� /5� /5� ��/5
+LGURQHIURVLV�PRGHUDGD ���� ����� ��� ���� ���
)RFR�HFRJpQLFR ���� ����� ��� ���� ���
)pPXU�FRUWR ���� ����� ��� ���� ���
,QWHVWLQR�HFRJpQLFR ���� ����� ���� ���� ���
+~PHUR�FRUWR ���� ����� ���� ���� ���
(GHPD�QXFD�!���PP ���� ����� ���� ���� ����
'HIHFWRV�PD\RUHV ���� ����� ���� ���� ���
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7ULVRPLD�����������Q ������� &DULRWLSR�QRUPDO���Q ��������
+LSRSOiVLFR
�Q ���

3UHVHQWH
�Q ���

+LSRSOiVLFR
�Q ���

���3UHVHQWH
�Q ����

7RWDO��Q ����� ������������ ����������� ������������ ��������������
&DXFiVLFD��Q ���� ������������ ������������ ����������� ��������������
$IUR�FDULEHxD��Q ��� ��������� �������� ���������� ������������
$QRPDOtD� HFRJUiILFD
�Q ���

����������� ����������� ���� ������������
���PDUFDGRUHV
FURPRVyPLFRV���Q ���

����������� ����������� ���������� ������������
8Q�PDUFDGRU�FURPRVyPLFR
�Q ����

����������� ����������� ����������� ��������������
6LQ�DQRPDOtDV��Q ���� ����������� ���������� ����������� ��������������

7DEOD�Q������&LFHUR�HW�DO��������F���,QFLGHQFLD�GH�KLSRSODVLD�GHO�KXHVR�QDVDO
HQ� OD� 7U� ��� \� IHWRV� FURPRVyPLFDPHQWH� QRUPDOHV� VHJ~Q� VX� JUXSR� pWQLFR� \
DVRFLDFLyQ�FRQ�RWURV�KDOOD]JRV�HFRJUiILFRV�

/DV� VHULHV� UHFLHQWHV� PXHVWUDQ� TXH� HQ� OD� 7U� ��� VHHQFXHQWUDQ�PDUFDGRUHV�HFRJUiILFRV�GH�FURPRVRPRSD�WtD��R�PDOIRUPDFLRQHV�HQ�HO�����GH�ORV�IHWRV��PLHQWUDVTXH�HQ�ORV�FRQWUROHV��HQ�HO������/DV�WDVDV�GH�GHWHFFLyQ\�GH�)3��SDUD�OD�7U�����RVFLODQ�GH�������\������SDUD�HOSOLHJXH� QXFDO�� ������ \� ����� SDUD� HO� LQWHVWLQRKLSHUHFRJpQLFR�� ������ \� ����� SDUD� HO� IRFR� HFRJpQLFRFDUGtDFR��������\������SDUD�OD�HFWDVLD�SLpOLFD��\�����\�����SDUD�HO�IpPXU�FRUWR��1\EHUJ�HW�DO���������%URPOH\HW�DO���������
/RV� KDOOD]JRV� HQFRQWUDGRV� KDVWD� HO� PRPHQWR�� VHFRUUHVSRQGHQ� HQWUH� HO� ��� 7� \� ��� 7�� 3RU� WDQWR�� HQ� ODHFRJUDItD�GHO����7�HV�SRVLEOH�GHWHFWDU�SRWHQFLDOPHQWHHO�����GH� ORV� VtQGURPHV�GH�'RZQ�� FRQ�XQD� WDVD�GH�)3



��

GHO� ���� $GHPiV�� FRPR� FRQVHFXHQFLD� GH� OD� /5�� ODH[LVWHQFLD� GH� KLSRSODVLD� QDVDO� LQFUHPHQWD� HO� ULHVJR� GH7U� ��� HQ� ��� YHFHV�� PLHQWUDV� TXH� VX� QRUPDOLGDGGLVPLQX\H�HO�ULHVJR�D�OD�PLWDG��&LFHUR�HW�DO��������D���6LVH� FRQILUPDQ� HVWRV� KDOOD]JRV� HQ� HVWXGLRV� SURVSHFWLYRVSRVWHULRUHV�� VH� FRQYHUWLUi� HQ� HO� PDUFDGRU� DLVODGR�PiVVHQVLEOH� \� HVSHFtILFR� GHO� ��7� SDUD� OD� 7� ���� SRU� OR� TXHSRGUtD� LQFRUSRUDUVH� D� OD� HFRJUDItD� GHO� ��� 7� GH� ODJHVWDFLyQ�(Q�HO����7�ODV�WDVDV�GH�GHWHFFLyQ�GH�OD�HGDG�PDWHUQD��\pVWD� DVRFLDGD� DO� 6%� REWLHQH� XQDV� WDVDV� GH� GHWHFFLyQSDUD�XQ����GH�)3�GHO�����\������UHVSHFWtYDPHQWH��3RUHO�PRPHQWR� QR� VH� GLVSRQHQ� GH� GDWRV� SDUD� SUHFLVDU� ODVWDVDV�GH�GHWHFFLyQ�HQ�HO����7�SDUD�OD�FRPELQDFLyQ�GH�ODHGDG� PDWHUQD� �� � 6%� GHO� ��� 7� �� YDORUDFLyQ� GHO� KXHVRQDVDO�\�RWURV�PDUFDGRUHV�HFRJUiILFRV�

E��3/,(*8(�18&$/
'HVFULWR� SRU� %HQDFHUUDI� HQ� ����� �SUHYLDPHQWH� D� OD71��� FRQVLVWH� HQ� XQD� PHGLGD� GHO� HGHPD� QXFDO� HQ� XQPRPHQWR� GLIHUHQWH� GH� OD� JHVWDFLyQ� DO� TXH� VH� YDORUD� OD71� �%HQDFHUUDI�HW� DO��� �������(O� SXQWR�GH� FRUWH� VH�KDHVWDEOHFLGR�HQ�����PP��6H�HQFXHQWUD�HQ�XQ������GH�ORVIHWRV�� \� SXHGH� QR� WHQHU� VLJQLILFDGR� SDWROyJLFR�� 6LQHPEDUJR�� HQ� RFDVLRQHV� VH� DVRFLD� D� DQRPDOtDVFURPRVyPLFDV�� FDUGLRSDWtDV�� LQIHFFLRQHV� R� VtQGURPHVJHQpWLFRV� �1LFRODLGHV� HW� DO��� ����� F��� 6H� FRQVLJXH� XQDGHWHFFLyQ�GHO�����FRQ�XQ������GH�)3��3DUD�VX�DSDULFLyQDLVODGD�VH�HVWLPD�XQD�/5�GH�����



��

F��)e085�&2572
6L� DSDUHFH� GH� IRUPDO� DLVODGD� HO� IpPXU� SRU� GHEDMR� GHOSHUFHQWLO����VLHQGR�HO�UHVWR�GH�ODV�PHGLFLRQHV�QRUPDOHV�SUREDEOHPHQWH� VH� WUDWDUi� GH� XQ� IHWR� QRUPDO�� \UiUDPHQWH� VH� DVRFLDUi� D� HQDQLVPR�� 3XHVWR� TXH� HVWiGHVFULWR� HQ� OD� OLWHUDWXUD� SXHGH� VHU� XQ� PDUFDGRU� GHGHIHFWRV� FURPRVyPLFRV�� \� EDVDGR� HQ� ORV� HVWXGLRVH[LVWHQWHV��VH�SXHGH�FDOFXODU�XQD�/5�GH������1\EHUJ�HWDO��� ������%URPOH\�HW� DO��� �������6LQ�HPEDUJR�� WDPELpQH[LVWHQ� WUDEDMRV� TXH� QR� DVRFLDQ� PD\RU� LQFLGHQFLD� GHFURPRVRPRSDWtDV��1\EHUJ�HW�DO���������
G��,17(67,12�+,3(5(&2*e1,&2
6H�HQFXHQWUD�HQ�HO������GH�ORV�IHWRV��\�QR�VXHOH�WHQHUVLJQLILFDGR� SDWROyJLFR�� /D� FDXVD� PiV� IUHFXHQWH� HV� HOVDQJUDGR� LQWUDDPQLyWLFR�� DXQTXH� RFDVLRQDOPHQWH� VHSXHGH� DVRFLDU� D� ILEURVLV� TXtVWLFD� R� DOWHUDFLRQHVFURPRVyPLFDV��3DUD�VX�DSDULFLyQ�DLVODGD�VH�HQFXHQWUD�XQLQFUHPHQWR� GHO� ULHVJR� GH� WUHV� YHFHV� GHO� ULHVJR� EDVDO�%URPOH\�HW�DO���������1\EHUJ�HW�DO���������
H��)2&2�(&2*e1,&2�&$5'Ì$&2
6H� HQFXHQWUD� HQ� HO� ��� GH� ORV� IHWRV�� QR� DVRFLDQGRJHQHUDOPHQWH� VLJQLILFDGR� SDWROyJLFR�� 6LQ� HPEDUJRH[LVWH� LQIRUPDFLyQ�FRQWUDGLFWRULD�DFHUFD�GHO�ULHVJR�GH7U� ��� �&DUULFR� HW� DO��� ������ /DPRQW� HW� DO��� �����6RWLULDGLV� HW� DO��� ������� REWHQLpQGRVH� HQ� FLHUWRV



��

WUDEDMRV� � SDUD� VX� DSDULFLyQ� DLVODGD� XQD� /5� GH� ����6LPSVRQ�HW�DO���������1\EHUJ�HW�DO����������
I��48,67(�'(�3/(;2�&252,'(2
6H�HQFXHQWUD�HQ�HO� �����GH� ORV�HPEDUD]RV�� \� QR� VXHOHDVRFLDU� VLJQLILFDGR� SDWROyJLFR�� 6L� VH� HQFXHQWUDQ� RWUDVDQRPDOtDV�� H[LVWH� HQWRQFHV� XQ� ULHVJR� HOHYDGR� GHSUHVHQFLD� GH� FURPRVRPRSDWtD�� JHQHUDOPHQWH� 7U� ���DXQTXH� WDPELpQ� SXHGH� D� 7U� ���� 3DUD� VX� SUHVHQFLDDLVODGD��HO� LQFUHPHQWR�GHO� ULHVJR�EDVH�SDUD�7U� ���\���HV�GH������YHFHV��6QLMGHUV�HW�DO��������E��
J��(&7$6,$�3,e/,&$
6H�HQFXHQWUD�HQ�HO� �����GH� ORV�HPEDUD]RV�� \� QR� VXHOHDVRFLDU� VLJQLILFDGR� SDWROyJLFR�� 6H� DVRFLD� D� XQLQFUHPHQWR� GHO� ULHVJR� FXDQGR� VH� DVRFLD� D� RWUDVDQRPDOtDV�� VLHQGR� OD� /5� GH� �� �6QLMGHUV� HW� DO��� ����� E�9LQW]LOHRV�HW�DO���������

��������� 5(/$&,Ð1� (175(� 0$5&$'25(6(&2*5É),&26�<�%,248Ì0,&26�
1R� H[LVWHQ� VXILFLHQWHV� GDWRV� HQ� OD� OLWHUDWXUD� SRU� HOPRPHQWR�� VREUH� OD� LQWHUDFFLyQ� HQWUH� ORV� PDUFDGRUHVHFRJUiILFRV�\�ELRTXtPLFRV�GHO����7�\����7��DXQTXH�DQWHOD� QR� H[LVWHQFLD� GH� UHODFLyQ� ILVLROyJLFD�� HV� SUHVXPLEOHTXH�VHDQ�LQGHSHQGLHQWHV��6L�VH�FRQILUPD�HVWD�KLSyWHVLVHQ�HO�IXWXUR��VH�SRGUi�UHDOL]DU�XQ�VFUHHQLQJ�VHFXHQFLDO�H



���

LQWHJUDGR�WHQLHQGR�HQ�FXHQWD�WRGDV�ODV�SUXHEDV�SDUD�DVtREWHQHU�XQ�UHVXOWDGR�ILQDO�SDUD�OD�HVWLPDFLyQ�GHO�ULHVJR�GH� PD\RU� ILDELOLGDG�� 3RU� HMHPSOR�� XQD� SDFLHQWH� GH� ��DxRV� JHVWDQWH� GH� ��� VHPDQDV� �ULHVJR� �� HQ� ������ FX\RUHVXOWDGR� HQ� HO� 6%� ��� 7� �� 71� OH� UHGXMR� HO� ULHVJR� ��YHFHV� ��� HQ� ������� WUDV� HO� KDOOD]JR� GH� IpPXU� FRUWRDLVODGR�HQ�OD�HFRJUDItD�PRUIROyJLFD�GHO����7��/5 ������HOULHVJR�UHVXOWDQWH�HV���HQ�����
([LVWHQ� H[FHSFLRQHV�� GHELGR� D� TXH� SXHGH� KDEHUPDUFDGRUHV� TXH� VH� HQFXHQWUHQ� DOWHUDGRV� SRU� SURFHVRVQR� UHODFLRQDGRV� D� FURPRVRPRSDWtDV�� SRU� HMHPSOR�� XQVDQJUDGR�LQWUDDPQLyWLFR�TXH�VHD�OD�FDXVD�GH�XQ�LQWHVWLQRKLSHUHFRJpQLFR�� \� D� OD� YH]� GH� DOWHUDFLyQ� GH� ORVPDUFDGRUHV� ELRTXtPLFRV� SRU� OHVLyQ� SODFHQWDULD�� R�� SRUHMHPSOR�� XQ� DXPHQWR� GH� 71�� HGHPD� QXFDO� \� XQDFDUGLRSDWtD��R�ELHQ��IpPXU�FRUWR�\�DOWHUDFLyQ�GHO�6%�HQUHODFLyQ� FRQ� XQD� LQVXILFLHQFLD� SODFHQWDULD�� 7RGRV� HOORVQR�VH�SXHGHQ�FRQVLGHUDU�FRPR�IDFWRUHV�LQGHSHQGLHQWHVHQ�OD�HVWLPDFLyQ�GHO�ULHVJR�GH�7U�����'H�HVWD�IRUPD��XQDSDFLHQWH�GH����DxRV��ULHVJR�EDVH���HQ�������FRQ�HOHYDGD²K&*�H�LQKLELQD�$�\�HVWULRO�EDMR�HQ�HO�6%����7���TXH�OHLQFUHPHQWD�HO�ULHVJR����YHFHV����HQ�������HO�KDOOD]JR�GHLQWHVWLQR�KLSHUHFRJpQLFR�HQ�OD�HFRJUDItD�PRUIROyJLFD�GHO��� 7� QR� GHEHUtD� OOHYDUQRV� D� LQFUHPHQWDU� HO� ULHVJR� �YHFHV� ��� HQ� ����� /D� FRLQFLGHQFLD� GH� YDULRV� VLJQRVHFJUiILFRV� \� ELRTXtPLFRV� TXH� SRGUtDQ� LQGLFDULQVXILFLHQFLD� SODFHQWDULD� GHEH� RULHQWDUQRV� KDFLD� HOGHVSLVWDMH�GH�XQD�SUHHFODPSVLD�R�5�&�,�8���



���

���+,3Ð7(6,6�'(�75$%$-2�
/RV� PpWRGRV� GH� VFUHHQLQJ� SDUD� HO� VtQGURPH� GH� 'RZQWDQWR� GHO� SULPHUR� FRPR� GHO� ��� 7�� VRQ� HIHFWLYRV� SDUDVHOHFFLRQDU� SDFLHQWHV� SDUD� UHDOL]DFLyQ� GH� FDULRWLSR�SHUR�H[LVWH�FRQWURYHUVLD� VREUH�TXp�PHWRGR�R�PpWRGRVGHEHQ�VHU�XVDGRV�HQ�OD�SUiFWLFD�FOtQLFD�(O� VFUHHQLQJ� SUHQDWDO� VH� EDVD� HQ� OD� HVWLPDFLyQ� GHOULHVJR�PHGLDQWH�OD�HGDG�PDWHUQD��\�VH�DVRFLD�D�IDFWRUHVFRPR� FRQFHQWUDFLRQHV� VpULFDV� GH� PDUFDGRUHVVDQJXLQHRV��PHGLGDV�\�PDUFDGRUHV�HFRJUiILFRV��6H�ILMDHO�ULHVJR�SRU�HQFLPD�GH�XQ�GHWHUPLQDGR�SXQWR�GH�FRUWHQXPpULFR� SRU� HQFLPD� GHO� FXDO� VH� FRQVLGHUD� VFUHHQLQJSRVLWLYR�� \�HQ�HVH�FDVR�VH�RIUHFH�D� OD� SDFLHQWH�ELRSVLDFRULDO�R�DPQLRFHQWHVLV�SDUD�OD�REWHQFLyQ�GHO�FDULRWLSR�
(O� KRVSLWDO� GH� /D� 3ODQD�� LQDXJXUDGR� D� ILQDOHV� GHO� DxR������FRPHQ]y�VX�VFUHHQLQJ�GH�FURPRVRPRSDWtDV�FRQ�HOTXH� VH� YHQtD� UHDOL]DQGR� FOiVLFDPHQWH�� OD� HGDG� \� ORVPDUFDGRUHV�ELRTXtPLFRV�GHO����7��\�FRQ�ORV�GDWRV�GH�ODELEOLRJUDItD� H[LVWHQWH�� VH� LQWURGXMR� OD� YDORUDFLyQ� GH� OD71�� DEDQGRQiQGRVH� HQ� DOJXQRV� FDVRV� HO� 6%�� &RQ� HOSUHVHQWH� HVWXGLR� TXHUHPRV� YDORUDU� ORV� DVSHFWRVSRVLWLYRV� \� QHJDWLYRV�GH� OD� LQWURGXFFLyQ� GH� HVWH� QXHYRPpWRGR�HQ�XQ�KRVSLWDO�FRPDUFDO�
/D� UHDOL]DFLyQ� GHO� VFUHHQLQJ� GH� FURPRVRPRSDWtDVPHGLDQWH�OD�YDORUDFLyQ�GH�OD�71�WLHQH�XQD�HOHYDGD�6��SRUOR�TXH�GHEH�LQFRUSRUDUVH�DO�VFUHHQLQJ�XQLYHUVDO�



���

���6H�KD�SRVWXODGR�TXH�OD�VHQVLELOLGDG�GHO�FULEDGR�GHO���7� \� GHO� ��� 7�� UHDOL]DQGR� XQ� VFUHHQLQJ� VHFXHQFLDO�VXSHUDUtD� OD� VHQVLELOLGDG� SDUD� OD� SUHGLFFLyQ� GHFURPRVRPRSDWtDV� D� OD� XWLOL]DFLyQ� GH� FXDOTXLHUD� GH� ORVGRV� SRU� VHSDUDGR�� \� TXH� WHQGUtD� PHQRV� SRUFHQWDMH� GH)3�� HV� GHFLU�� PHQRV� SRVLELOLGDG� GH� SpUGLGDVUHSURGXFWLYDV� DVRFLDGDV� D� OD� WpFQLFD� \� PHQRU� FRVWHHFRQyPLFR��3URSRQHPRV�OD�UHDOL]DFLyQ�GH�XQ�VFUHHQLQJ�HQHO� TXH�� WHQLHQGR� HQ� FXHQWD� ORV� GDWRV� GH� ORV� GRVWULPHVWUHV�� VHDQ� LQWHJUDGRV� SDUD� HVWLPDU� XQ� ~QLFRULHVJR�GH�VtQGURPH�GH�'RZQ�\�DGHPiV��� /D� YDORUDFLyQ� GH� OD� 71� DVRFLDGD� D� OD� HGDG� PDWHUQD�VXSHUD� OD� HILFDFLD� SDUD� OD� SUHGLFFLyQ� GH� ODVFURPRVRPRSDWtDV� DO� 6%� GHO� ��� 7� DVRFLDGR� D� OD� HGDGPDWHUQD�

���2%-(7,926
�$QiOLVLV� GH� OD� LQGHSHQGHQFLD� GH� ORV� PDUFDGRUHV� GHFURPRVRPRSDWtDV��(VWXGLR�GH� OD� LQIOXHQFLD�GH� ODV�WpFQLFDV�GH�FULEDGR�HQOD�VHOHFFLyQ�GH�ULHVJR�SDUD�OD�7����VREUH�HO�SRUFHQWDMHGH�SDFLHQWHV��SDUD�UHDOL]DU�SUXHEDV�LQYDVLYDV��(YDOXDU� OD� FDSDFLGDG� GLDJQyVWLFD� GH� ORV� WHVW� SDUD� ODVDQRPDOtDV�GHO�FDULRWLSR��(YDOXDU� OD� XWLOLGDG� GH� ODV� WpFQLFDV� GH� FULEDGR� HQ� HOGLDJQyVWLFR� GH� PDOIRUPDFLRQHV� IHWDOHV� \� UHVXOWDGRSHULQDWDO�



���



���



���

���É0%,72�'(�(678',2
(O� SUHVHQWH� HVWXGLR� KD� VLGR� UHDOL]DGR� HQ� XQ� +RVSLWDO&RPDUFDO�� HO� +RVSLWDO� GH� OD� 3ODQD�� HQ� HO� 6HUYLFLR� GH2EVWHWULFLD� TXH� LQFOX\H� OD� 8QLGDG� GH� (FRJUDItD�&RQVXOWD� GH� 2EVWHWULFLD� \� 'LDJQyVWLFR� 3UHQDWDO�� \� HO/DERUDWRULR�GH�$QiOLVLV�&OtQLFRV�GHO�+RVSLWDO�GH�OD�3ODQD\�+RVSLWDO�*HQHUDO�GH�&DVWHOOyQ�\�&HQWUR�GH�'LDJQyVWLFR%LRWHFQROyJLFR� �&DVWHOOyQ���+DQ�VLGR�UHFRJLGR� ORV�GDWRVGH�����SDFLHQWHV��HQ�HO�SHUtRGR�FRPSUHQGLGR�HQWUH� ORVPHVHV�GH�2FWXEUH�GHO�DxR�������DSHUWXUD�GHO�KRVSLWDO�\� 1RYLHPEUH� GH� ������ 'XUDQWH� HO� WLHPSR� GH� HVWXGLRKXER�������QDFLPLHQWRV�
�/DV� � SDFLHQWHV� IRUPDQ� SDUWH� GHO� iUHD� SREODFLRQDO� GHFREHUWXUD� GHO� +RVSLWDO� GH� OD� 3ODQD�� UHPLWLGDV� SRU� VXPDWURQD� SDUD� FRPHQ]DU� HO� FRQWURO� KRVSLWDODULR� GHQWURGHO�SURJUDPD�GH�VFUHHQLQJ�GHO����7��'LFKR�SURJUDPD�VHYLHQH� UHDOL]DQGR� GHVGH� OD� FUHDFLyQ� GHO� 6HUYLFLR� GH2EVWHWULFLD�� FRLQFLGLHQGR� FRQ� OD� DSHUWXUD� GH� GLFKRKRVSLWDO�HQ�9LOODUUHDO�
�(O�+RVSLWDO�GH�/D�3ODQD�UHDOL]D�OD�~QLFD�DWHQFLyQ�PpGLFDHVSHFLDOL]DGD�REVWpWULFD�GH�WRGD�HO�iUHD�SREODFLRQDO��\DTXH�QR�GLVSRQH�GH�HVSHFLDOLVWD�GH�]RQD�� \� VH�UHDOL]D� ODDWHQFLyQ�SRU�PDWURQDV�HQ�ORV�FRUUHVSRQGLHQWHV�SXHEORVGHO� iUHD�� TXH� FRODERUDQ� HQ� HO� VHJXLPLHQWR� GH� ODVJHVWDFLRQHV�



���

���',6(f2�'(/�(678',2
(O� REMHWLYR� SULQFLSDO� HUD� OD� UHDOL]DFLyQ� GH� XQ� HVWXGLRUHWURVSHFWLYR� FRQ� HO� ILQ� GH� HYDOXDU� OD� XWLOLGDG� GH� XQPDUFDGRU� HFRJUiILFR� GH� UHFLHQWH� XWLOL]DFLyQ�� OD� 71�DSOLFDGR� FRPR� VFUHHQLQJ� XQLYHUVDO� GH� FURPRVRPRSDWtDVD� WRGD� HO� iUHD� SREODFLRQDO� �SREODFLyQ� GH� ULHVJR� \� QRULHVJR���$VLPLVPR��VH�HVWXGLD� OD�HILFDFLD�GHO�6%����7�\VH� UHDOL]D� VFUHHQLQJ� VHFXHQFLDO� TXH� FRPELQD� ORV� GRVWLSRV�GH�WpFQLFDV�$GHPiV� VH� KDQ� UHFRJLGR� ORV� GDWRV� GH� ODV� JHVWDFLRQHVFRQ� PDOIRUPDFLRQHV� IHWDOHV�� \� YDORUDPRV� HQ� HOODV� ODXWLOLGDG�GH�ORV�GRV�WLSRV�GH�VFUHHQLQJ��GHO����\����7�7DPELpQ� VH� KDQ� HVWXGLDGR� DTXHOODV� JHVWDFLRQHV� HQ� ODVTXH� VH� KD� SUDFWLFDGR� WpFQLFD� LQYDVLYD� GH� GLDJQyVWLFRSUHQDWDO� SDUD� UHDOL]DFLyQ� GH� FDULRWLSR� GXUDQWH� HVWHSHUtRGR�� DQDOL]DQGR� ORV� PRWLYRV�� \� ORV� UHVXOWDGRV� GHODQiOLVLV�
�����0(72'2/2*Ì$
'DGD� OD� QHFHVLGDG� GH� XQD� DWHQFLyQ� REVWpWULFD� iJLO� \HILFD]� D� WRGD� ODV� JHVWDQWHV� GHO� iUHD� SREODFLRQDOSHUWHQHFLHQWH� DO� KRVSLWDO�� \� OD� FRQRFLGD� HILFDFLD� GHOVFUHHQLQJ�GHO� ���7�PHGLDQWH� OD�YDORUDFLyQ�GH� OD�71��VHGLVHxy� XQ� SURJUDPD� EDVDGR� HQ� OD� UHDOL]DFLyQ� GHVFUHHQLQJ� HFRJUiILFR� GHO� ��� 7�� GHO� TXH� IRUPDUD� SDUWHWDPELpQ� HO� 6%� GHO� ��� 7�� H� LQWHJUDUORV� GH� PDQHUD� TXHSXGLpUDPRV� YDORUDUORV� GH� IRUPD� LQGHSHQGLHQWH� \� D� ODYH]�FRPELQDGD��$O�VHU�XQ�SUR\HFWR�SLRQHUR�WDQWR�D�QLYHOQDFLRQDO� FRPR� GH� OD� &RPXQLGDG� 9DOHQFLDQD�� QR� HVWDQGRSURWRFROL]DGR� SU� OD� 6�(�*�2�� �6RFLHGDG� (VSDxROD� GH



���

*LQHFRORJtD� \� 2EVWHWULFLD��� WRPDPRV� OD� LQLFLDWLYD�VLJXLHQGR� ODV� GLUHFWULFHV� GHO� 3URIHVRU� .\SURV1LFRODLGHV��GH�VX�WUDEDMR�UHDOL]DGR�HQ�HO�.LQJ�V�&ROOHJH+RVSLWDO�GH�/RQGUHV��\�HQ�OD�)HWDO�0HGLFLQH�)RXQGDWLRQ�
7HQLHQGR� HQ� FXHQWD� OD� JUDQ� GHPDQGD� DVLVWHQFLDOH[LVWHQWH� \� ORV� UHFXUVRV� SHUVRQDOHV� GH� TXH� GLVSRQH� HOVHUYLFLR��GLVHxDPRV�HO�SURJUDPD�GH�OD�VLJXLHQWH�PDQHUD�OD�JHVWDQWH�DFXGH�HQ�SULPHUD�LQVWDQFLD�D�VX�PDWURQD�TXHUHDOL]D� XQD� SHWLFLyQ� HFRJUiILFD� D� QXHVWUD� XQLGDG� GHHFRJUDItD� REVWpWULFD�� SDUD� UHDOL]DUOD� GH� OD� ��� D� OD� ��VHPDQDV� GH� JHVWDFLyQ�� SUHIHULEOHPHQWH� HQ� OD� �����VHPDQDV�� SDUD� SRGHU� HYDOXDU� FRUUHFWDPHQWH� OD� 71� \WHQHU� XQ� PDUJHQ� GH� WLHPSR� HQ� FDVR� GH� GHVIDVHHFRJUiILFR�SRVLWLYR�R�QHJDWLYR�HQ�FXDQWR�DO�WLHPSR�UHDOGH� JHVWDFLyQ�� UHVSHFWR� D� OD� )�8�5�� GH� OD� SDFLHQWH�� 'HHVWH� PRGR�� GLVPLQXtDPRV� OD� SRVLELOLGDG� GH� WHQHU� TXHUHSHWLU�OD�H[SORUDFLyQ�SDUD�SRGHU�YDORUDU�OD�71��R�ELHQGH� TXH� \D� QR� VH� SXGLHUD� HYDOXDU� SRU� HQFRQWUDUVHJHVWDQWH� GH� PD\RU� WLHPSR�� $� FRQWLQXDFLyQ�� \SUHIHULEOHPHQWH�HQ�HO�PLVPR�GtD��OD�SDFLHQWH�DFXGH�D�ODFRQVXOWD�GH�2EVWHWULFLD�SDUD�UHDOL]DU�VX��SULPHUD�YLVLWDGHO� HPEDUD]R�� (Q� HOOD� VH� UHDOL]D� VX� KLVWRULD� FOtQLFD�WHQLHQGR�HQ�FXHQWD� OD�H[LVWHQFLD�R�QR�GH�DQWHFHGHQWHVIDPLOLDUHV� R� SHUVRQDOHV� GH� ULHVJR� SDUD� OD� DFWXDOJHVWDFLyQ�� WDOHV� FRPR� HQIHUPHGDGHV� KHUHGLWDULDV�FURPRVRPRSDWtD� R� PDOIRUPDFLRQHV� IHWDOHV�� $FRQWLQXDFLyQ�VH�YDORUD�OD�HFRJUDItD�GHO����7��\�VH�FDOFXODHO� ULHVJR� GH� FURPRVRPRSDWtD�� \� WUDV� LQIRUPDU� D� ODSDFLHQWH� VH� VROLFLWD�6%� GHO� ��� 7� R� WpFQLFD� LQYDVLYD� GHGLDJQyVWLFR�SUHQDWDO�SDUD�FDULRWLSR��VHJ~Q�HO�UHVXOWDGR�\OD�GHPDQGD�GH�OD�SDFLHQWH��7UDV�UHDOL]DUVH�HO�6%�GHO���



���

7��OD�SDFLHQWH�DFXGH�D�OD�VHPDQD�VLJXLHQWH�GH�QXHYR�D�ODFRQVXOWD�GH�2EVWHWULFLD��SDUD�YDORUDU�HO�ULHVJR�DQDOtWLFR�\�GHQWUR�GH�QXHVWUR�SURJUDPD�GH�VFUHHQLQJ�VHFXHQFLDO�HO� ULHVJR� FRPELQDGR� GHO� ��� 7� \� ��� 7�� 'H� QXHYR� ODSDFLHQWH�SXHGH�RSWDU��SRU�UHDOL]DFLyQ�GH�FDULRWLSR��WUDVDQDOL]DU�ORV�DQWHULRUHV�UHVXOWDGRV��'HVGH�OD�FRQVXOWD�VHVROLFLWD� OD� HFRJUDItD� PRUIROyJLFD� GHO� ��� 7�� \� VL� ODJHVWDFLyQ� QR� VH� FRQVLGHUD� GH� ULHVJR� VH� LQIRUPD� D� ODSDFLHQWH�TXH�HO�FRQWURO�GHO�HPEDUD]R� OR�FRQWLQXDUi�FRQVX�PDWURQD��D�H[FHSFLyQ�GHO�VHJXLPLHQWR�HFRJUiILFR��TXHHV�UHDOL]DGR�HQ�HO�KRVSLWDO��/D�SDFLHQWH�VH�UHPLWLUtD�GHQXHYR� D� OD� FRQVXOWD� KRVSLWDODULD� HQ� FDVR� GH� DQRPDOtDHFRJUiILFD�R�FRQVLGHUDU� OD�JHVWDFLyQ�GH�ULHVJR��&XDQGROD� JHVWDFLyQ� VH� FRQVLGHUD� D� WpUPLQR� FRPLHQ]D� ORVFRQWUROHV� HQ� HO� +RVSLWDO� GH� 'tD� SDUD� OD� YDORUDFLyQ� GHOELHQHVWDU�PDWHUQR�IHWDO�
�������(&2*5$)Ì$
(O�6HUYLFLR�GH�2EVWHWULFLD� UHDOL]D�HQ�HO�KRVSLWDO� WRGDVODV� HFRJUDItDV� REVWpWULFDV� GH� WRGD� OD� SREODFLyQ�� WDQWRQRUPDOHV�FRPR�SDWROyJLFDV�/D� HFRJUDItD� VH� EDVD� HQ� OD� XWLOL]DFLyQ� GH� XOWUDVRQLGRV�86���TXH�FRQVLVWHQ�HQ�RQGDV�GH�DOWD�IUHFXHQFLD�TXH�VHJHQHUDQ� DSOLFDQGR� FRUULHQWH� DOWHUQD� D� XQ� WUDQVGXFWRUFRPSXHVWR� SRU� FULVWDOHV� SLH]RHOpFWULFRV�� 6H� FRORFD� HOWUDQVGXFWRU� VREUH� OD� ]RQD� D� H[SORUDU� XWLOL]DQGR� XQFRPSXHVWR�JHODWLQRVR�TXH�LPSLGD�OD�SpUGLGD�GH�86�HQ�ODLQWHUIDVH�HQWUH�OD�]RQD�H[SORUDGD�\�HO�WUDQVGXFWRU��/RV86� DWUDYLHVDQ� ORV� WHMLGRV� GH� GLVWLQWD� PDQHUDGHSHQGLHQGR�GH�ODV�FDUDFWHUtVWLFDV�HVWUXFWXUDOHV�GH�ORVPLVPRV��VLHQGR�PX\�ELHQ�WUDQVPLWLGRV�SRU�HO�DJXD�\�PX\



���

SRFR� SRU� HO� DLUH�� &XDQGR� ORV� 86� OOHJDQ� D� OD� LQWHUIDVHHQWUH� GRV� HVWUXFWXUDV� GH� GLVWLQWD� GHQVLGDG� VRQUHIOHMDGRV� FRQ� XQD� LQWHQVLGDG� SURSRUFLRQDO� D� ODGLIHUHQFLD� GH� HVWDV� GHQVLGDGHV�� (O� WUDQVGXFWRU� OOHYDDFRSODGR�XQ�UHFHSWRU�TXH�SHUFLEH�HVWRV�86�UHIOHMDGRV�/D� LQWHJUDFLyQ� HQ� HO� HVSDFLR� WHPSRUDO� HQWUH� ORV� 86HPLWLGRV� \� ORV� UHIOHMDGRV� OD� KDFH� XQ� VLVWHPDFRPSXWHUL]DGR� TXH� JHQHUD� XQD� VHxDO� TXH� SXHGH� VHUYLVXDOL]DGD�HQ�XQ�PRQLWRU�HQ�WLHPSR�UHDO��OR�TXH�SHUPLWHREVHUYDU�PRYLPLHQWR�
+HPRV�XWLOL]DGR�XQ�HTXLSR�.UHW]�� � LQLFLDOPHQWH��PRGHOR6$����&��0(',621�&2��/7'��\�GHVGH�)HEUHUR�����XQ�7RVKLED�1HPLR��DPERV�FRQ�VRQGD�DEGRPLQDO�\�YDJLQDO�/DV� VRQGDV� DEGRPLQDOHV� GH� � � ����� ��� \� �� 0+]� \� ODVYDJLQDOHV� GH� � � ��� ���� \� ���� 0+]�� SDUD� HO� SULPHUHFyJUDIR�� \� SDUD� HO� VHJXQGR� ��� ���� \� �� 0+]� FRQDUPyQLFRV�GH�����\���0+]�SDUD�OD�VRQGD�DEGRPLQDO��\�����\�����0+]�SDUD�OD�YDJLQDO��3DUD�OD�HFRJUDItD�GHO����7VH�XWLOL]DED�SUHIHUHQWHPHQWH�OD�YtD�DEGRPLQDO��\�FXDQGROD� YLVXDOL]DFLyQ� QR� HUD� ySWLPD�� OD� YDJLQDO�� /D� YtD� SDUDUHDOL]DU�OD�HFRJUDItD�GHO����7�HV�OD�DEGRPLQDO�

�������(&2*5$)Ì$�'(/�35,0(5�75,0(675(
(Q� HO� SHUtRGR� VHxDODGR� DQWHULRUPHQWH�� VH� SUDFWLFD� DWRGD�JHVWDQWH�XQD�HFRJUDItD�GH�OD����D�OD����VHPDQDV�GHOD�JHVWDFLyQ��OD�FXDO�WLHQH�GLYHUVDV�XWLOLGDGHV���'DWDU�OD�JHVWDFLyQ�\�HVWDEOHFHU�HO�Q~PHUR�GH�IHWRV���9DORUDU�OD�71�SDUD�HO�FiOFXOR�GH�ULHVJR�



���

��9DORUDU�RWURV�PDUFDGRUHV�HFRJUiILFRV��� 'HVFDUWDU� GH� IRUPD� SUHFR]� OD� SUHVHQFLD� GHPDOIRUPDFLRQHV�PD\RUHV���(Q�FDVR�GH�JHVWDFLyQ�P~OWLSOH�HYDOXDU� OD�FRULRQLFLGDG�TXH� HV� HO� SULQFLSDO� GHWHUPLQDQWH� GH� OD� HYROXFLyQ� GH� ODPLVPD�3DUD�OD�YDORUDFLyQ�GH�XQD�QXHYD�WpFQLFD�TXH�VH�LQWURGXFHHQ� OD� SUiFWLFD� UXWLQDULD� HV� SUHFLVD� XQD� FDSDFLWDFLyQDGHFXDGD��/D�)HWDO�0HGLFLQH�)RXQGDWLRQ��DXVSLFLDGD�SRUOD� 6RFLHGDG� ,QWHUQDFLRQDO� GH� 8OWUDVRQLGRV� HQ2EVWHWULFLD�\�*LQHFRORJtD��KD�HVWDEOHFLGR�XQ�SURFHVR�GHHQVHxDQ]D� \� FHUWLILFDFLyQ� GH� FRPSHWHQFLD� SDUD� ODHFRJUDItD� GHO� ��� 7� SDUD� SRGHU� XQLILFDU� FULWHULRV� \� ODUHSURGXFLELOLGDG� GH� ODV� YDORUDFLRQHV�� 1XHVWUR� VHUYLFLRFXHQWD�FRQ�SHUVRQDO�IRUPiQGRVH�SRU�HVWD�YtD��\�SHUVRQDOTXH� KD� DGTXLULGR� D� WUDYpV� GHO� WUDEDMR� GLDULR� ODFDSDFLGDG�SDUD�OD�UHDOL]DFLyQ�GH�HVWD�HFRJUDItD�
([SORUDFLyQ�HFRJUiILFD�HQ�HO�SULPHU�WULPHVWUH�
�6H� UHDOL]D� GH� OD� ��� D� OD� ��� VHPDQD�� SUHIHUHQWHPHQWHSRU� YtD� WUDQVDEGRPLQDO�� TXH� SXHGH� VHU� H[LWRVD� HQ� HO���� GH� ORV� FDVRV�� (Q� FDVR� FRQWUDULR� VH� XWLOL]D� OD� YtDYDJLQDO�� SDUD� YLVXDOL]DU� PHMRU� DOJXQD� HVWUXFWXUD� RPDUFDGRU�HFRJUiILFR�
�� (O� HTXLSR� GHEH� VHU� GH� EXHQD� FDOLGDG�� GLVSRQHU� GHIXQFLyQ�GH�FLQH�SDUD�UHFXSHUDU�LPiJHQHV��\�VHU�FDSDFHVGH�PHGLU�DO�PHQRV�XQ�GHFLPDO�
�(O� WLHPSR� QHFHVDULR� GHEH� VHU� FRPR� PtQLPR� GH� ��PLQXWRV�



���

6LVWHPiWLFD�SDUD�OD�H[SORUDFLyQ�
�� 'HWHUPLQDU� HO� Q~PHUR� GH� IHWRV� \� OD� IUHFXHQFLDFDUGtDFD�IHWDO�SRVLWLYD���0HGLFLyQ�GH�OD�/&1�\�HVWDEOHFHU� OD�HGDG�JHVWDFLRQDO�0RGLILFDFLyQ�GH�OD�HVWD�~OWLPD�HQ�FDVR�GH�)�8�5��GXGRVDR� GHVIDVH� HFRJUiILFR� PD\RU� GH� �� GtDV� UHVSHFWR� D� OD~WLPD�PHQVWUXDFLyQ���(Q�FDVR�GH�JHPHODUHV��HVWDEOHFHU�OD�FRULRQLFLGDG���0HGLFLyQ�GH�OD�71���5HYLVLyQ�DQDWyPLFD�GHWDOODGD�GHO�IHWR���5HYLVLyQ�GHO�~WHUR�\�ORV�DQHMRV�
$�FRQWLQXDFLyQ�VH�GHWDOOD�OD�WpFQLFD�SDUD�OD�H[SORUDFLyQ�
5HYLVLyQ�DQDWyPLFD�
/D�HYDOXDFLyQ�DQDWyPLFD�GHO�IHWR�GHEH�LQFOXLU���&RUWH�WUDQVYHUVR�GHO�FUiQHR�\�FHUHEUR�\�REVHUYDFLyQGH�OR�SOH[RV�FRURLGHRV���&RUWH�WUDQVYHUVR�GHO�WyUD[�REVHUYDQGR�OD�SRVLFLyQ�GHOFRUD]yQ���&RUWH� WUDQVYHUVR� VXSHULRU�GH�DEGRPHQ�\�REVHUYDU� ODSUHVHQFLD�GH�OD�FiPDUD�JiVWULFD��� &RUWH� WUDQVYHUVR� LQIHULRU� GH� DEGRPHQ� \� REVHUYDU� ODLQVHUFLyQ� GHO� FRUGyQ� XPELOLFDO�� GLPHQVLyQ� \FDUDFWHUtVWLFDV�GH�OD�YHMLJD���3RVLFLyQ�\�HYDOXDFLyQ�GH�ODV�H[WUHPLGDGHV�� LQFOX\HQGRPDQRV�\�SLHV���&RUWH�ORQJLWXGLQDO�\�REVHUYDFLyQ�GH�OD�FROXPQD�



���

0HGLFLyQ�GH�OD�71�
+HPRV� YDORUDGR� OD� 71� GH� DFXHUGR� D� OD� QRUPDWLYDH[LVWHQWH�� OR� TXH� IDFLOLWD� OD� UHSURGXFLELOLGDG� GH� ODWpFQLFD��/&1�� ������ PP�� REWHQLGD� HQ� XQ� SODQR� VDJLWDO� PHGLR�YLVXDOL]DQGR�OD�FROXPQD�IHWDO��/D�PHMRU�HGDG�JHVWDFLRQDOHV� GH� OD� ��� D� ��� VHPDQDV� �� �� GtDV�� FRQ� XQ� p[LWR� HQ� ODPHGLFLyQ� GHO� ��������� GLVPLQX\HQGR� DO� ���� HQ� ODVHPDQD� ���� GHELGR� D� TXH� D� SDUWLU� GH� HVWD� VHPDQD� ODSRVLFLyQ� IHWDO� YHUWLFDO� GLILFXOWD� OD� PHGLFLyQ�� /D� HGDGJHVWDFLRQDO�HV�IXQGDPHQWDO��\D�TXH�OD�71�VH�LQFUHPHQWDFRQ�OD�PLVPD��GH�XQD�PHGLD�GH�����PP�HQ�OD�VHPDQD�����D����PP�HQ�OD����VHPDQDV�����GtDV�GH�JHVWDFLyQ���0HGLFLyQ�GH� OD�71�HQ�XQ�SODQR�VDJLWDO�PHGLR�FRPR�HOGHVFULWR��FRQ�HO�����GH�OD�SDQWDOOD�RFXSDGD�SRU�HO�IHWR�FRQ�FDEH]D�\�WyUD[��,GHQWLILFDFLyQ� FODUD� GHO� DPQLRV� VHSDUDGR�� QR� VH� GHEHFRQIXQGLU�� SXHV� HQ� HVWH� PRPHQWR� GH� OD� JHVWDFLyQ� VHLGHQWLILFDQ� DPEDV� FRPR� ILQDV� PHPEUDQDV�� 'HEHYLVXDOL]DUVH� PRYLPLHQWR� IHWDO� DOHMiQGRVH� GH� ODPHPEUDQD�� R� ELHQ� LQGXFLU� EDODQFHR� GHO� IHWR� PHGLDQWHWRV�R�FRQ�VXDYHV�SUHVLRQHV�VREUH�HO�DEGRPHQ�PDWHUQR��� (VFRJHU� OD� Pi[LPD� PHGLFLyQ� GH� OD� 71�� GHSUHIHULEOHPHQWH� �� PHGLFLRQHV�� FRORFDQGR� ORVFDOLEUDGRUHV� VREUH� ODV� OLQHDV� HFRJpQLFDV� �RQ�WR�RQ��FRPR�VH�PXHVWUD�HQ�OD�LPDJHQ�LQIHULRU��ILJXUD�Q�����



���

)LJXUD�Q�����1LFRODLGHV��HW�DO����������/DV�GRV�FUXFHV�VXSHULRU�H�LQIHULRU�GH�OD
GHUHFKD�PXHVWUDQ�OD�SRVLFLyQ�FRUUHFWD�GH�ORV�FDOLEUDGRUHV��TXH�FRUUHVSRQGHQ
DO�iUHD�VRQROXVFHQWH�HQWUH�OD�SLHO�\�ORV�WHMLGRV�EODQGRV�VREUH�OD�FROXPQD�

�� 3RVLFLyQ� QHXWUDO� GHO� IHWR�� VLQ� KLSHUH[WHQVLyQ� QLKLSHUIOH[LyQ��/D�SULPHUD�SXHGH�DXPHQWDU�OD�PHGLFLyQ�HQ���� PP�� � OD� VHJXQGD� SXHGH� GLVPLQXLUOD� HQ� ���� PP�:KLWORZ�HW�DO����������� (Q� ������ GH� ORV� FDVRV� SXHGH� HQFRQWUDUVH� HO� FRUGyQDOUHGHGRU� GHO� FXHOOR�� PRGLILFDQGR� HO� YDORU� GH� OD� 71�DXPHQWiQGROD�IDOVDPHQWH�KDVWD�����PP���(Q�WDO�FDVR��ODVPHGLGDV� SRU� HQFLPD� R� SRU� GHEDMR� VRQ� GLVWLQWDV�� SRU� ORTXH�VH�UHFRPLHQGD�HVFRJHU�OD�PHQRU�GH�HOODV�(Q�OD�ILJXUD�Q����VH�PXHVWUD�XQD�LPDJHQ�FRQ�OD�PHGLFLyQGH�OD�71�



���

)LJXUD�Q�����0HGLFLyQ�GH�OD�71��2EVpUYHVH�HO�iUHD�VRQROXVFHQWH�HQ�OD�QXFD
IHWDO��H�LQGHSHQGLHQWHPHQWH�OD�PHPEUDQD�DPQLyWLFD�

6H� HVWLPD� TXH� WUDV� OD� UHDOL]DFLyQ� GH� XQDV� ������HFRJUDItDV�DEGRPLQDOHV�\�YDJLQDOHV�� � � UHVSHFWLYDPHQWH�HV�SRVLEOH�REWHQHU�XQD�VXILFLHQWH�SUiFWLFD�SDUD�YDORUDUDGHFXDGDPHQWH�� OD�71��6H�KD�REVHUYDGR�TXH�FXDQGR�HOHFRJUDILVWD� UHDOL]D� WDPELpQ� OD� WpFQLFD� LQYDVLYD� DGHPiVGH� OD� HFRJUDItD� GH� OD� 71� VH� REWLHQHQ� PHQRV� 71SDWROyJLFDV� TXH� FXDQGR� OD� SDFLHQWH� HV� UHPLWLGD� D� RWURFHQWUR��\�WDPELpQ�REWLHQH�UHVXOWDGRV�PiV�UHSURGXFLEOHV�1LFRODLGHV�HW�DO���������6H�FRQVLGHUD�SRVLWLYR�HO�UHVXOWDGR�VL�HO� YDORU�GH� OD�71HV�VXSHULRU�DO�SHUFHQWLO����SDUD�OD�HGDG�JHVWDFLRQDO��YHUILJXUD�Q�����



���

)LJXUD�Q������1LFRODLGHV�HW�DO���������3HUFHQWLOHV�SDUD�OD�71�HQ�UHODFLyQ�D�OD
/&1��(MH�GH�RUGHQDGD��WUDQVOXFHQFLD�QXFDO��(MH�GH�DEFLVD��ORQJLWXG�FpIDOR�

QDOJD�

�9DORUDFLyQ�GHO�GXFWXV�YHQRVR
6X�HVWXGLR�UHTXLHUH�GH�XQ�DSUHQGL]DMH�DGHFXDGR��(Q�HOSUHVHQWH� HVWXGLR� KD� VLGR� UHDOL]DGR� HQ� GHWHUPLQDGRVFDVRV�HQ�TXH�OD�71�VH�HQFRQWUDED�DXPHQWDGD�
7pFQLFD�SDUD�VX�H[SORUDFLyQ�
��&RUWH�SDUD�VDJLWDO�GHUHFKR�D�QLYHO�GHO�WURQFR�GHO�IHWR�R�ELHQ�FRUWH�WUDQVYHUVDO�D�OD�DOWXUD�GHO�HVWyPDJR���7DPDxR�GHO�IHWR�RFXSDQGR�HO�����GH�OD�LPDJHQ�



���

�� &RQ� D\XGD� GHO� 'RSSOHU�FRORU� VH� ORFDOL]D� HO� GXFWXVYHQRVR��� &RORFDFLyQ� GH� OD� PXHVWUD� GHO� 'RSSOHU� SXOVDGRRFXSDQGR� WRGR� HO� YDVR�� HQ� OD� SDUWH� GLVWDO� GHO� VHQRXPELOLFDO��'HEH�HYLWDUVH� OD�FRQWDPLQDFLyQ�FRQ� ORV�YDVRVSUy[LPRV��YHQDV�KHSiWLFDV�\�YHQD�FDYD�LQIHULRU���$XVHQFLD�GH�PRYLPLHQWRV�IHWDOHV���$O�PHQRV�WUHV�RQGDV�GH�EXHQD�FDOLGDG�\�PLVPR�WDPDxR�

6H� FRQVLGHUD� DQRUPDO� OD� DXVHQFLD� R� IOXMR� UHYHUVRGXUDQWH�OD�FRQWUDFFLyQ�DWULDO��YHU�ILJXUD�Q�����

)LJXUD�Q�����'RSSOHU�HQ��GXFWXV�SDWROyJLFR��FRQ�DXVHQFLD�GH�IOXMR�GXUDQWH�OD
FRQWUDFFLyQ�DXULFXODU�HQ�XQ�IHWR�FRQ�PHJDYHMLJD�



���

���������&$/&8/2�'(/�5,(6*2�0(',$17(�/$�71
�/D�IRUPD� LGHDO� SDUD� UHDOL]DU�HO� FiOFXOR�HV�PHGLDQWH� ODXWLOL]DFLyQ�GH�SURJUDPDV� DXWRPiWLFRV�� SHUR� HQ� FDVR�GHQR� GLVSRQHU� GH� HOORV� VH� SXHGH� RIUHFHU� XQD� LGHD� PX\DSUR[LPDGD�D�FDGD�SDFLHQWH�FRQ�FiOFXORV�VHQFLOORV�/D� HVWLPDFLyQ� GH� XQ� ULHVJR� QXPpULFR� VH� FRQVLJXHPHGLDQWH� OD� DSOLFDFLyQ� GH� /5� SDUD� FDGD� WHVW�� TXH� VHPXOWLSOLFD� SRU� HO� ULHVJR� EDVH� �ULHVJR� SRU� OD� HGDGPDWHUQD� \� VHPDQDV� GH� HPEDUD]R��� UHVXOWDQGR� HQ� XQQXHYR�ULHVJR��YHU�ILJXUD�Q����

)LJXUD�Q����/5�GH�17�VHJ~Q�/&1��&XFNOH�\�6HKPL������E��



���

(Q� HO� SUHVHQWH� WUDEDMR� HO� FiOFXOR� KD� VLGR� UHDOL]DGRPHGLDQWH� XQ� SURJUDPD� LQIRUPiWLFR� SDUD� HO� FiOFXOR� GHULHVJR�GH�VtQGURPH�GH�'RZQ�EDVDGR�HQ�OD�HGDG�PDWHUQD�WUDQVOXFHQFLD�QXFDO�\�/&1�VHJ~Q�1LFRODLGHV�	�6QLMGHUV	� &XFNOH� �1LFRODLGHV� HW� DO��� ������� YHUVLyQ� �������UHDOL]DGR�SRU�-��6DEULi�\�&��%DFK��6%3�6RIWZDUH������
3DUD� OD� HVWLPDFLyQ� GHO� ULHVJR� GH� VtQGURPH� GH� 'RZQ� HOSURJUDPD� XWLOL]D� HO� PpWRGR� GH� OD� /5� SURSXHVWR� SRU3DORPDNL�	�+DGGRZ��3DORPDNL�\�+DGGRZ��������/D�VHFXHQFLD�GH�SURFHGLPLHQWRV�PDWHPiWLFRV�HPSOHDGRVSDUD� FDOFXODU� HO� ULHVJR� GH� VtQGURPH� GH� 'RZQ� HV� ODVLJXLHQWH��7UDQVIRUPDFLyQ�GH�OD�71�D�0R0��&iOFXOR�GHO�ULHVJR�UHODWLYR�GH�VtQGURPH�GH�'RZQ�SDUD�ODHGDG�GH�OD�SDFLHQWH�HQ�HO�PRPHQWR�GHO�VFUHHQLQJ��&iOFXOR�GHO�ULHVJR�UHODWLYR�GH�VtQGURPH�GH�'RZQ�SDUD�OD71��/5���&iOFXOR�ILQDO�GHO�ULHVJR�FRPELQDGR�SDUD�OD�HGDG�\�71�
7UDQVIRUPDFLyQ�GH�OD�71�D�P~OWLSORV�GH�OD�PHGLDQD
<D�VH�KD�FRPHQWDGR�TXH�HO�JURVRU�GH�OD�71�DXPHQWD�FRQHO� DYDQFH� GH� OD� JHVWDFLyQ�� OD� FRQYHUVLyQ� GH� OD�PLVPD� D0R0� SRVHH� OD� YHQWDMD� GH� LQGHSHQGL]DU� HO� YDORUUHVXOWDQWH� GHO� PRPHQWR� GHO� HPEDUD]R� HQ� TXH� VH� KDGHWHUPLQDGR�/D�PHGLFLyQ�GH�OD�/&1�SURSRUFLRQD�OD�PHMRU�HVWLPDFLyQGH�OD�HGDG�JHVWDFLRQDO�HQ�HO����7�GH�HPEDUD]R��FRQ�XQDILDELOLGDG� PX\� VXSHULRU� D� OD� REWHQLGD� PHGLDQWH� HOFiOFXOR� UHDOL]DGR� D� SDUWLU� GH� OD� )�8�5�� $� OD� OX]� GH� ORVFRQRFLPLHQWRV�DFWXDOHV�~QLFDPHQWH�ODV�7U�����WULSORLGtDV



���

\� 7U� ��� \� VtQGURPH� GH� 7XUQHU� SXHGHQ� SUHVHQWDU� XQUHWUDVR� SUHFR]� GHO� FUHFLPLHQWR� HPELRQDULR� TXH� SRGUtDIDOVHDU�OD�HGDG�JHVWDFLRQDO�REWHQLGD�D�SDUWLU�GH�OD�/&1�ODV�GRV�SULPHUDV�GH�VHYHUR�D�PRGHUDGR��PLHQWUDV�TXHODV� GRV� ~OWLPDV� PRGHUDGR��� $IRUWXQDGDPHQWH� VXHOHQDVRFLDUVH� D� LPSRUWDQWHV� DQRPDOtDV� FRQJpQLWDVPRUIROyJLFDV� TXH� D\XGDQ� D� VRVSHFKDU� VX� SUHVHQFLD�� RDERUWDQ� HVSRQWiQHDPHQWH�� $GHPiV�� DXQTXH� GDWHPRV� ODJHVWDFLyQ� FRPR� GH� PHQRU� WLHPSR�� UHDOPHQWH� HVWDPRVDXPHQWDQGR�OD�6�SDUD�XQD�GHWHUPLQDGD�71��DO�GLVPLQXLUOD�/&1�/RV�0R0�GH�OD�71�VH�REWLHQHQ�GLUHFWDPHQWH�D�SDUWLU�GHOD� /&1� PHGLDQWH� OD� IyUPXOD� GHO� SURJUDPD� LQIRUPiWLFRFLWDGR� DQWHULRUPHQWH�� REWHQLGD� SRU� UHJUHVLyQ� D� SDUWLUGH��������JHVWDFLRQHV�QR�DIHFWDV��GH�IHWR�~QLFR�\����VtQGURPHV�GH�'RZQ��(V�OD�VLJXLHQWH�
/RJ��71 ����������������&5/�����������&5/ï
/RV� 0R0� VH� WUXQFDQ� FXDQGR� H[FHGHQ� ORV� VLJXLHQWHVOtPLWHV��������0R0��HV�GHFLU��D�ORV�YDORUHV�TXH�UHEDVDQHVWRV� OtPLWHV� VH� OHV� DVLJQDQ� 0R0� LJXDOHV� DO� OtPLWHH[FHGLGR�� WDO� FRPR� UHFRPLHQGDQ� :DOG� 	� +DFNVKDZ�:DOG�\�+DFNVKDZ�������D��

5LHVJR�UHODWLYR�SDUD�OD�HGDG
(V�HO� ULHVJR�GH�SUHVHQWDU� XQ� IHWR� DIHFWR�GH� VtQGURPHGH�'RZQ��HQ�HO�PRPHQWR�GHO�SDUWR�\�SDUD�OD�HGDG�GH�ODPDGUH� HQ� HO� PRPHQWR� GHO� SDUWR�� HVWi� EDVDGR� HQ� XQHVWXGLR� HSLGHPLROyJLFR� UHDOL]DGR� D� SDUWLU� GH� RFKR



���

HVWXGLRV�LQGHSHQGLHQWHV��&XNOH�HW�DO����������/D�IyUPXODSDUD�GHULYDU�HO�ULHVJR�HV�
S� �������������H��������������������
��('$'�²���������

5LHVJR�SDUD�OD�HGDG�HQ�HO�PRPHQWR�GHO�SDUWR��������S��S
/D� IyUPXOD� FDOFXOD� HO� ULHVJR� ´HQ� HO�PRPHQWR� GHO� SDUWRSDUD�OD�HGDG�GH�OD�PDGUH�HQ�HO�PRPHQWR�GHO�SDUWRµ�\�VHFRQYLHUWH�HQ�´ULHVJR�HQ�HO�PRPHQWR�GH�OD�HFRJUDItD�SDUDOD�HGDG�GH�OD�PDGUH�HQ�HO�PRPHQWR�GHO�SDUWRµ�PHGLDQWHXQD� FRUUHFFLyQ� DO� DO]D� GHO� ���� SDUD� HO� VtQGURPH� GH'RZQ� �PXOWLSOLFDFLyQ� SRU� ������� TXH� UHSUHVHQWD� ODSpUGLGD� IHWDO� WDUGtD� �+DGGRZ� HW� DO��� ������� HV� GHFLU�DTXHOORV� IHWRV� DIHFWRV� TXH� IDOOHFHQ� HVSRQWiQHDPHQWHLQWUD~WHUR�HQWUH�HO�PRPHQWR�GHO�VFUHHQLQJ�\�HO�SDUWR�
5LHVJR�SDUD�OD�HGDG�HQ�HO�PRPHQWR�GHO�VFUHHQLQJ ��������S��S��
�����

5LHVJR�UHODWLYR�GH�VtQGURPH�GH�'RZQ�SDUD�OD�71
(O�ULHVJR�UHODWLYR�GH�VtQGURPH�GH�'RZQ�SDUD�VX�71�VHGHILQH�FRPR� OD�/5��R�FRFLHQWH�GH� OD�SUREDELOLGDG�HQWUHTXH�HO�IHWR�SUHVHQWH�R�QR�XQ�VtQGURPH�GH�'RZQ�DQWH�XQGHWHUPLQDGR�YDORU�GH�OD�71�

���3UREDELOLGDG�GH�TXH�HO�UHVXOWDGR�VHD�XQ�IHWR�DIHFWR
/LNHOLKRRG�UDWLR� ������������������������������������������������������������������3UREDELOLGDG�GH�TXH�HO�UHVXOWDGR�VHD�XQ�IHWR�QR�DIHFWR



���

5LHVJR�FRPELQDGR�SDUD�OD�HGDG�\�OD�71
(O�ULHVJR�GH�VtQGURPH�GH�'RZQ�FRPELQDGR�SDUD�OD�HGDG\�OD�71�VH�REWLHQH�D�SDUWLU��GH�PXOWLSOLFDFLyQ�GHO�ULHVJRSDUD�OD�HGDG�SRU�OD�/5�GH�OD�71��SUHYLDPHQWH�FRQYHUWLGDD�0R0�&RPR�HO�ULHVJR�SDUD�OD�HGDG�IXH�SUHYLDPHQWH�FRQYHUWLGRD�ULHVJR�HQ�HO�PRPHQWR�GHO�FULEDMH��HO�ULHVJR�FRPELQDGRSDUD�OD�HGDG�\� OD�71�WDPELpQ�TXHGDUi�H[SUHVDGR�FRPRULHVJR�HQ�HO�PRPHQWR�GHO�VFUHHQLQJ�HFRJUiILFR�

5LHVJR�FRPELQDGR�GH�VtQGURPH�GH�'RZQ� �ULHVJR�SDUD�ODHGDG�
�/5
/D� IyUPXOD� XWLOL]DGD� SDUD� HO� FiOFXOR� GHO� ULHVJRFRPELQDGR�HVWi�EDVDGD�HQ�OD�SXEOLFDGD�HQ�HO�DUWtFXOR�GH&XFNOH�	�:DOG�	�7KRPSVRQ��&XFNOH�HW�DO����������FLWDGRDQWHULRUPHQWH�� \� ORV� SDUiPHWURV� GH� OD� GLVWULEXFLyQ*DXVVLDQD�XQLYDULDQWH�XWLOL]DGRV�HQ�HO�SURJUDPD�VRQ� ORVSXEOLFDGRV� SRU� 1LFRODLGHV� 	� 6QLMGHUV� 	� &XFNOH�1LFRODLGHV�HW�DO����������FLWDGR�WDPELpQ�DQWHULRUPHQWH�(Q�HO�DQH[R�,�VH�SUHVHQWD� OD�SDQWDOOD�GHO�SURJUDPD�GHOFiOFXOR�GH�ULHVJR�GH�OD�HGDG�FRQ�OD�71�



���

&iOFXOR�GHO�WLHPSR�GH�JHVWDFLyQ�D�SDUWLU�GH�OD�/&1
3DUD�HO�FiOFXOR�DXWRPDWL]DGR�TXH�GD�HO�SURJUDPD�GH�ODVVHPDQDV� \� GtDV� GH� JHVWDFLyQ� D� SDUWLU� GH� OD� ELRPHWUtDHFRJUiILFD�VH�KD�XWLOL]DGR�OD�IyUPXOD�
< �D���E[ï���F�¥[
´\µ� VRQ� ODV� VHPDQDV� FRPSOHWDV� GH� JHVWDFLyQ�� GHVGH� HOSULPHU�GtD�GH�OD�~OWLPD�PHQVWUXDFLyQ��\�´[µ�OD�/&1��/DVFRQVWDQWHV� ´Dµ�� ´Eµ� \� ´Fµ� VRQ� UHVSHFWtYDPHQWH�� ���������������\������������

������� 6&5((1,1*� %,248Ì0,&2� '(/� 6(*81'275,0(675(
8QR�GH�ORV�VFUHHQLQJV�GH�FURPRVRPRSDWtDV�XWLOL]DGRV�HQHO� VHUYLFLR� HV� OD� YDORUDFLyQ� GH� ORV� PDUFDGRUHVELRTXtPLFRV�GHO����7���VH�FDOFXOD�HO�ULHVJR�ELHQ�GH�IRUPDDLVODGD�R�FRQ�HO�VFUHHQLQJ�VHFXHQFLDO�(Q� OD� XQLGDG� GH� 'LDJQyVWLFR� 3UHQDWDO� ORV� PDUFDGRUHVVpULFRV�TXH�VH�GHWHUPLQDQ�VRQ�OD�$)3��\�OD�K&*�
(Q�HO�ODERUDWRULR�GH�DQiOLVLV�FOtQLFR�OD�WpFQLFD�HPSOHDGDSDUD� FXDQWLILFDU� ODV� PLVPDV� HV� OD� GHQRPLQDGD
HOHFWURTXLPLROXPLQLVFHQFLD�� (VWD� WpFQLFD� FRQVLVWH� HQ� ODHPLVLyQ�OXPLQRVD�DVRFLDGD�FRQ�OD�HQHUJtD�D�WUDYpV�GH�XQDUHDFFLyQ��HQ]LPD�VXVWUDWR��



���

0HWRGRORJtD7HVW� LQPXQROyJLFR� LQ� YLWUR� TXH� GHWHUPLQD� OD� $)3� GHIRUPD� FXDQWLWDWLYD� �DOID��IHWRSURWHtQD�� HQ� VXHUR� \SODVPD� KXPDQRV�� 7DPELpQ� VH� GHWHUPLQD� GH� IRUPDFXDQWLWDWLYD� OD� VXPD� GH� OD� K&*� \� OD� VXEXQLGDG� � GH� ODK&*�HQ�VXHUR�\�SODVPD�KXPDQRV��(VWH�LQPXQRHQVD\R�GHHOHFWURTXLPLROXPLQLVFHQFLD� ´(&/,$µ� �HOHFWURFKHPLOX�PLQLVFHQFH� LPPXQRDVVD\�� VH� KD� HPSOHDGR� FRQ� ORVDQDOL]DGRUHV� DXWRPiWLFRV� 5RFKH� (OHFV\V� ����� \� HOPyGXOR�(OHFV\V�02'8/$5�$1$/<7,&6�(����

3ULQFLSLR�GHO�WHVW�7pFQLFD� GH� ViQGZLFK�� FRQ� XQD� GXUDFLyQ� WRWDO� GH� ��PLQXWRV���� LQFXEDFLyQ�� ��� �O� GH� PXHVWUD�� XQ� DQWLFXHUSRELRWLQLODGR� PRQRFORQDO� HVSHFtILFR� PRQRFORQDO� DQWL�$)3�RWUR� DQWL�K&*� \� RUR� DQWLFXHUSR� PRQRFORQDO� HVSHFtILFRDQWL�K&*� PDUFDGR� FRQ� TXHODWR� GH� UXWHQLR� IRUPDQ� XQFRPSOHMR�ViQGZLFK���� LQFXEDFLyQ�� GHVSXpV� GH� OD� LQFRUSRUDFLyQ� GHPLFURSDUWtFXODV� UHFXELHUWDV� GH� HVWUHSWDYLGLQD�� HOFRPSOHMR� IRUPDGR� VH� ILMD� D� OD� IDVH� VyOLGD� SRU� ODLQWHUDFFLyQ�HQWUH�ELRWLQD�\�HVWUHSWDYLGLQD�/D� PH]FOD� GH� UHDFFLyQ� HV� WUDVODGDGD� D� OD� FpOXOD� GHOHFWXUD� GRQGH�� SRU� PDJQHWLVPR�� ODV� PLFURSDUWtFXODV� VHILMDQ� WHPSRUDOPHQWH� D� OD� VXSHUILFLH�GHO� HOHFWURGR�� /RVHOHPHQWRV� QR� ILMDGRV� VH� HOLPLQDQ� SRVWHULRUPHQWHF� HOUHDFWLYR� 3UR&HOO�� $O� DSOLFDU� XQD� FRUULHQWH� HOpFWULFDGHILQLGD� VH� SURGXFH� XQD� UHDFFLyQ� TXLPLROXPLQLVFHQWHFX\D� HPLVLyQ� GH� OX]� VH� PLGH� GLUHFWDPHQWH� FRQ� XQIRWRPXOWLSOLFDGRU�



���

/RV� UHVXOWDGRV� VH� REWLHQHQ� PHGLDQWH� XQD� FXUYD� GHFDOLEUDFLyQ� UHDOL]DGD� HQ� HO� VLVWHPD� D� SDUWLU� GH� XQDFDOLEUDFLyQ�D�GRV�SXQWRV�\�XQD�FXUYD�PiVWHU�LQFOXtGD�HQHO�FyGLJR�GH�EDUUDV�GHO�UHDWLYR�
6HQVLELOLGDG�DQDOtWLFD��OtPLWH�LQIHULRU�GH�GHWHFFLyQ��
$)3�����8,�PO�������QJ�PO��K&*� �������P8,�PO�

6H� UHDOL]DQ� FRQWUROHV� GH� HYDOXDFLyQ�� WDQWR� D� QLYHOLQWHUQR� FRPR� H[WHUQR�� eVWH� ~OWLPR� IRUPD� SDUWH� GHO3URJUDPD� GH� OD� (YDOXDFLyQ� ([WHUQD� GH� &DOLGDG� GH� OD6RFLHGDG� (VSDxROD� GH� %LRTXtPLFD� &OtQLFD� \� 3DWRORJtD0ROHFXODU� �6(4&���+HPRV�REWHQLGR� OD� FHUWLILFDFLyQ�GHTXH�HQ�FXDQWR�D�ODV�PDJQLWXGHV�ELROyJLFDV�$)3�\�K&*�ORVUHVXOWDGRV� GH� ODV� HYDOXDFLRQHV� VLHPSUH� KDQ� VLGRDFHSWDEOHV�
/D�FRQFHQWUDFLyQ�GH�HVWDV�PROpFXODV�HQ�VDQJUH�PDWHUQDYDUtD� VHQVLEOHPHQWH� D� OR� ODUJR� GHO� HPEDUD]R�� HQSDUWLFXODU� HQ� ODV� VHPDQDV� HQ� ODV� TXH� VH� SUDFWLFD� HODQiOLVLV�� 3RU� WDQWR�� KD\� TXH� EXVFDU� XQ� SDUiPHWUR� TXHUHODFLRQH� OD� FRQFHQWUDFLyQ� SXQWXDO� GH� FXDOTXLHUD� GHHVWRV�PDUFDGRUHV�FRQ�VX�FRQFHQWUDFLyQ�HQ� OD�SREODFLyQQRUPDO� D� XQD� HGDG� JHVWDFLRQDO� GHWHUPLQDGD�� \� TXHSHUPLWD� OD� FRPELQDFLyQ� HQWUH� HOORV� SDUD� GDU� XQ� IDFWRUGH�ULHVJR�(VWH�SDUiPHWUR�HV�HO�P~OWLSOR�GH�OD�PHGLDQD��0R0���/DPHGLDQD�GH�XQD�PXHVWUD�UHVSHFWR�D�XQ�SDUiPHWUR�HV�XQHVWDGtVWLFR� GH� FHQWUDOL]DFLyQ� TXH� VH� GHILQH� FRPR� HOYDORU�TXH�RFXSD�OD�SRVLFLyQ�FHQWUDO�GH�OD�OLVWD�RUGHQDGDGH�YDORUHV�SDUD�HVWH�SDUiPHWUR��$�YHFHV��OD�PHGLDQD�HV



���

VXVWDQFLDOPHQWH� GLIHUHQWH� D� OD� PHGLD�� SHUR� HQSREODFLRQHV�GH�GLVWULEXFLyQ�QRUPDO�WLHQGH�D�DFHUFDUVH�/RV�YDORUHV�GH�ORV�PDUFDGRUHV�ELRTXtPLFRV�XWLOL]DGRV�HQHO�VFUHHQLQJ�GHO����7�VLJXHQ�XQD�GLVWULEXFLyQ�SUy[LPD�DOD� QRUPDO�� 8QD� YH]� HVWDEOHFLGDV� ODV� PHGLDQDV� GH� ODSREODFLyQ� QRUPDO� HQ� UHODFLyQ� D� OD� HGDG� JHVWDFLRQDO�� ORVYDORUHV� LQGLYLGXDOHV� VH� GLYLGHQ� SRU� HVWDV� SDUD� GDU� ORV0R0�� 6L� HO� YDORU� HV� � PD\RU� TXH� �� VLJQLILFD� TXH� ODJHVWDQWH� WLHQH� XQ� QLYHO� GHO�PDUFDGRU�SRU�HQFLPD�GH� ODPHGLDQD�GH�OD�SREODFLyQ�QRUPDO�\�YLFHYHUVD�&XDQGR� VH� XWLOL]D� PiV� GH� XQ� PDUFDGRU�� ORV� 0R0V� VHFRPELQDQ�D�WUDYpV�GH�XQ�DQiOLVLV�JDXVVLDQR�PXOWLYDULDEOHGRQGH� VH� LQWURGXFHQ� XQRV� IDFWRUHV� GH� FRUUHFFLyQ� HQIXQFLyQ�GH�ODV�SHTXHxDV�FRUUHODFLRQHV�TXH�SXHGD�KDEHUHQWUH� FDGD� SDU�� /RV� YDORUHV� FRUUHJLGRV� GH� 0R0� VHPXOWLSOLFDQ�� \� HVWH� YDORU� VH� YXHOYH� D�PXOWLSOLFDU� SRU� HOULHVJR� LQKHUHQWH� D� OD� HGDG�PDWHUQD�� 6H� REWLHQH� DVt� HOtQGLFH�GH�ULHVJR��VREUH�HO�FXDO�VH�WRPDUi�XQD�GHFLVLyQ�1RUPDOPHQWH� VH� XWLOL]DQ� SURJUDPDV� LQIRUPiWLFRV� GHFiOFXOR��HQ� ORV�TXH�VH� LQWURGXFHQ�WRGRV� ORV�SDUiPHWURVGHO� VFUHHQLQJ� �HGDG� PDWHUQD�� HGDG� JHVWDFLRQDO�� SHVRPDWHUQR��FRQFHQWUDFLyQ�GH�PDUFDGRUHV«���SDUD�REWHQHUDXWRPiWLFDPHQWH�HO�tQGLFH�GH�ULHVJR�(O�YDORU�SUHGLFWLYR�YDUtD�HQ�IXQFLyQ�GH�OD�HGDG�PDWHUQD�R� OR�TXH�HV� OR�PLVPR�HQ�IXQFLyQ�GH� OD�SUHYDOHQFLD�GH� ODDQRPDOtD�



���

���������&$/&8/2�'(/�5,(6*2

�3DUD� HO� FiOFXOR� GHO� ULHVJR� VH� KD� XWLOL]DGR� OD� VHJXQGDYHUVLyQ� � GHO� SURJUDPD� 66'� SDUD� HO� VFUHHQLQJ� GHOVtQGURPH�GH�'RZQ��6VGZ����(���UHDOL]DGR�SRU�-��6DEULi�&��%DFK�\�-��3RQW���������&DOFXOD�ORV�0R0�D�SDUWLU�GH�ODVPHGLDQDV�REWHQLGDV�SRU�UHJUHVLyQ�OLQHDO�EDODQFHDGD�SRUHO� Q~PHUR� GH� GHWHUPLQDFLRQHV�� HQWUH� ORV� GtDV� GHJHVWDFLyQ� \� HO� ORJDULWPR� GHFLPDO� GHO� YDORU� GH� FDGDPDUFDGRU�ELRTXtPLFR�3HUPLWH� HO� FiOFXOR� RSFLRQDO� GHO� ULHVJR� GH� '71�� 7U� ���ULHVJR� VHFXHQFLDO� ELRTXtPLFR�HFRJUiILFR� �D� SDUWLU� GH� OD71�HQ�HO����7���ULHVJR�ELRTXtPLFR�HQ�HO����7�\�ULHVJR�HQJHVWDFLRQHV�P~OWLSOHV�(Q� QXHVWUR�KRVSLWDO� � FDOFXODPRV� ORV� VLJXLHQWHV� ULHVJRV�ULHVJR� GH� VtQGURPH� GH� 'RZQ� SDUD� OD� HGDG�� ULHVJRFRPELQDGR�HGDG�ELRTXtPLFD����7��7U����\�7U������ULHVJRGH� '71� �FXDOLWDWLYR�� VL�QR�� \� ULHVJR� GH� VtQGURPH� GH'RZQ� FRPELQDGR� HGDG�ELRTXtPLFR�HFRJUiILFR� �VHFXHQ�FLDO��6H� LQWURGXFHQ� ORV� YDORUHV� GH� ORV� PDUFDGRUHVELRTXtPLFRV�� FXDQWLILFDGRV� �$)3�� QJ�PO� \� ²K&*� OLEUH�P8�,��PO���3RGUtD�LQWURGXFLUVH�WDQ�VyOR�XQ�YDORU��SHUR�ODHILFDFLD�HV�PHQRU�$O�PLVPR� WLHPSR� OD� DSOLFDFLyQ� LQIRUPiWLFD� QRV� LQIRUPDGHO�ULHVJR�GH�GHIHFWRV�GHO�FDQDO�QHXUDO��HQ�EDVH�DO�YDORUGH�OD�$)3��QLYHO�GH�FRUWH�������0R0��
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)yUPXODV�HPSOHDGDV�HQ�ORV�FiOFXORV�
5LHVJR�SDUD�OD�HGDG

/D� IyUPXOD� GHO� ULHVJR� SDUD� OD� HGDG� HV� OD� HVSHFLILFDGDDQWHULRUPHQWH� SDUD� HO� FiOFXOR� GHO� ULHVJR� SDUD� OD� 71�&XDQGR� HVWH� ULHVJR� VH� H[SUHVD� FRPR� ULHVJR� HQ� HOPRPHQWR�GH� OD�GHWHUPLQDFLyQ�DQDOtWLFD�GHO�6%����7��HQYH]� GHO� ULHVJR� GH� OD� IHFKD� SUREDEOH� GHO� SDUWR�� DOUHVXOWDGR� GH� HVWD� IyUPXOD� VH� OH� DSOLFD� XQD� FRUUHFFLyQGHO����SDUD�HO�VtQGURPH�GH�'RZQ��IDFWRU�GH�GLYLVLyQ�GH��������\�GHO�����SDUD�HO�VtQGURPH�GH�(GZDUGV��IDFWRUGH� GLYLVLyQ� GH� ����� TXH� UHSUHVHQWD� OD� SpUGLGD� IHWDOWDUGtD�
5LHVJR�GH�FURPRVRPRSDWtD

(O�ULHVJR�GH�7U����VH�GHILQH�FRPR� OD�/5��R�FRHILFLHQWHGH�SUREDELOLGDG�GH�TXH�HO�IHWR�SUHVHQWH�R�QR�XQD�7U����HQ� HO� PRPHQWR� GH� OD� GHWHUPLQDFLyQ� DQDOtWLFD�� DQWH� XQGHWHUPLQDGR� YDORU� GH� ORV� SDUiPHWURV� ELRTXtPLFRVHVWXGLDGRV�

3UREDELOLGDG�GH�TXH�HO�UHVXOWDGR�VHD�GH�XQ�IHWR�DIHFWR/5 ��������������������������������������������������������������������3UREDELOLGDG�GH�TXH�HO�UHVXOWDGR�VHD�GH�XQ�IHWR�QR�DIHFWR
5LHVJR�GH�7U���� �ULHVJR�SRU�HGDG�
�/5
/DV�IyUPXODV�XWLOL]DGDV�SDUD�HO�FiOFXOR�GH�ULHVJR�GH�7U���HVWiQ�EDVDGDV�HQ�ODV�SXEOLFDGDV�SRU�1-��:DOG��HW�DO��



���

HQ� HO� DSpQGLFH� GH� VX� DUWtFXOR� �:DOG� HW� DO��� ������WRPDQGR� FRPR� SDUiPHWURV� SREODFLRQDOHV� ORV� GDWRV� GHXQD� SREODFLyQ� GH� JHVWDQWHV�� SRUWDGRUDV� \� QRSRUWDGRUDV��GH�XQ�IHWR�DIHFWR�GH�7U����SXEOLFDGRV�SRUHO� PLVPR� :DOG� HW� DO��� � HQ� ����� HQ� HO� DSpQGLFHHVWDGtVWLFR��:DOG�HW�DO����������&XDQGR�VH�XWLOL]D�XQ�VRORSDUiPHWUR�%4��$)3�R�K&*��SDUD�HO�FiOFXOR�GH�ULHVJR�GH7U����� OD�IyUPXOD�XWLOL]DGD�HVWi�EDVDGD�HQ� OD�SXEOLFDGDHQ������SRU�&XFNOH��&XFNOH�HW�DO���������
/RV�SDUiPHWURV�SREODFLRQDOHV�SDUD�OD�$)3�\�OD�IUDFFLyQOLEUH�GH�OD� �K&*�SDUD�OD�7U����KDQ�VLGR�SXEOLFDGRV�SRU.��6SHQFHU�HQ�������6SHQFHU�HW�DO���������
/RV�SDUiPHWURV�SREODFLRQDOHV�SDUD�OD�$)3�\�OD�IUDFFLyQOLEUH�GH�OD� �K&*�SDUD�OD�7U����IXHURQ�SXEOLFDGRV�HQ�HODxR������SRU�.��6SHQFHU��6SHQFHU�HW�DO����������(Q�HVWHPLVPR� WUDEDMR� HVWi� EDVDGR� HO� DOJRULWPR� GH� FiOFXOR� GHULHVJR� SDUD� OD� 7U� ��� FX\D� VHQVLELOLGDG� HV� GH� XQ� ����DVRFLDGD�FRQ�OD�HFRJUDItD�FRQ�GLDJQyVWLFR�GH�GHIHFWRVGH�OD�SDUHG�DEGRPLQDO�\�'71�OOHJD�DO����������FRQ�XQDWDVD�GH�)3�GHO����

&RUUHFFLyQ�SDUD�HO�SHVR3DUD� OD� $)3� \� OD� K&*� ODV� IyUPXODV� GH� FRUUHFFLyQ� HQIXQFLyQ�GHO�SHVR�GH�OD�SDFLHQWH�VRQ�ODV�VLJXLHQWHV�
$)3�FRUUHJLGD �$)3��H��������������������
�SHVR��
�O�Q������
K&*�FRUUHJLGD �K&*��H���������������������
�SHVR��
�O�Q������
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2WURV�IDFWRUHV�GH�FRUUHFFLyQ6H�UHDOL]D�FRUUHFFLyQ�SDUD�OD�GLDEHWHV��UD]D�QHJUD��UD]DDPDULOOD�� WDEDTXLVPR�\�JHVWDFLyQ�P~OWLSOH��(O� IDFWRU�GHFRUUHFFLyQ� DFW~D� FRPR� GLYLVRU� GHO� PDUFDGRUFRQVLGHUDGR�� SRU� OR� TXH�� FRPR� HQ� HO� FDVR� GH� ODVXQLGDGHV�� GHEHUi� LQWURGXFLUVH� XQ� �� FXDQGR� QR� UHTXLHUDFRUUHFFLyQ�

+HPRV�DSOLFDGR�ODV�VLJXLHQWHV� $)3 �K&*
'LDEHWHV�LQVXOLQGHSHQGLHQWH ������������5D]D�QHJUD �������������5D]D�DPDULOOD ���������)XPDGRUD �������������*HVWDFLyQ�JHPHODU �������������

&iOFXOR�GHO�WLHPSR�GH�JHVWDFLyQ�D�SDUWLU�GHO�&5/6H�KD� UHDOL]DGR�PHGLDQWH� ODV�PLVPDV� IyUPXODV� TXH� ODVH[SXHVWDV�HQ�HO�FiOFXOR�PHGLDQWH�OD�71�
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�������6&5((1,1*�6(&8(1&,$/
(O� SURJUDPD� LQIRUPiWLFR� FDOFXOD� HO� ULHVJR� PHGLDQWH� ODFRPELQDFLyQ�GHO�ELRTXtPLFR����7�\� HO� YDORUDGR� D� SDUWLUGH�OD�71�HQ�HO����7��WDO�FRPR�VH�GHVFULELy�SRU�6QLMGHUV5-0�\�1LFRODLGHV� .+� HQ� VX� OLEUR��8OWUDVRXQG�PDUNHUVIRU� IHWDO� FKURPRVRPDO� GHIHFWV� �3DUWHQRQ� 3XEOLVKLQJ��������(O�SXQWR�GH�FRUWH�HV�GH��������6L� OD�71�VXSHUDORV���PP��HO�SURJUDPD�LQIRUPD�GH�OD�SUHVHQFLD�GH�ULHVJR�\D�TXH�VXSHUD�HO�SXQWR�GH�FRUWH��SHUR�VLQ�FXDQWLILFDU�LQGHSHQGLHQWHPHQWH� GH� OD� ELRTXtPLFD�� (O� FiOFXOR� HVUHDOL]DGR�SRU�HO�SURJUDPD�HQ�HO�PRPHQWR�GHO�FiOFXOR�GHOULHVJR� SDUD� HO� 6%� ��� 7�� REWHQLHQGR� VLPXOWiQHDPHQWHWRGRV�ORV�ULHVJRV�HQ�OD�PLVPD�SDQWDOOD�
(VWH� PpWRGR�� TXH� QR� GHEH� FRQIXQGLUVH� FRQ� HO� ULHVJRFRPELQDGR� GH� OD� HGDG�� 71� \� PDUFDGRUHV� %4�� HVWiEDVDGR�HQ� OD�SUHVXQFLyQ�GH�TXH�HO�PpWRGR�ELRTXtPLFR�\HO�HFRJUiILFR�QR�GHWHFWDQ� ORV�PLVPRV�IHWRV� WULVyPLFRV�%UL]RW� \� FROV������� \� TXH�� SDUD� XQD� GHWHUPLQDGDSDFLHQWH�� HO� ULHVJR� HVWLPDGR� GH� 7� ��� GHVSXpV� GHO� 6%SXHGH�VHU�DMXVWDGR�HQ�EDVH�D�OD�/5�GHO�VFUHHQLQJ�SUHYLRPHGLDQWH�OD�71�
5LHVJR�FRPELQDGR �ULHVJR�6%����7�HGDG�
�/5�GHULYDGD�GH�OD�71
/DV�IyUPXODV�XWLOL]DGDV�SDUD�OD�FRUUHFFLyQ�SDUD�HO�SHVR\�SDUD�HO�FiOFXOR�GHO�WLHPSR�GH�JHVWDFLyQ�D�SDUWLU�GH�OD/&1�VRQ�ODV�PLVPDV�TXH�ODV�GHVFULWDV�DQWHULRUPHQWH�(Q�HO�DQH[R�,�VH�PXHVWUD�HO�UHVXOWDGR�GH�ORV�FiOFXORV�GHULHVJR�GHO�SURJUDPD�
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�������7e&1,&$�,19$6,9$�<�&$5,27,32
'HELGR�D�OD�UHDOL]DFLyQ�GHO�6%����7�OD�DPQLRFHQWHVLV�KDVLGR� HO� PpWRGR� GH� HOHFFLyQ� SDUD� OD� REWHQFLyQ� GHOFDULRWLSR��5HFLHQWHPHQWH�VH�YLHQH�UHDOL]DQGR� OD�ELRSVLDFRULDO�� DQWH� VLWXDFLRQHV� GH� PDOIRUPDFLRQHV� PD\RUHV� RULHVJR� HOHYDGR�� HQ� OD� TXH� XQD� PHMRUtD� R� QRUPDOL]DFLyQGHO� ULHVJR� QR� PRGLILFDUtD� OD� GHFLVLyQ� GH� ORV� IXWXURVSDGUHV�UHVSHFWR�DO�GHVHR�GH�FRQRFHU�HO�FDULRWLSR�7DQWR�SDUD�OD�ELRSVLD�FRULDO�FRPR�SDUD�OD�DPQLRFHQWHVLVVH�REWLHQH�HO�FRQVHQWLPLHQWR� LQIRUPDGR�SRU�HVFULWR�GHOD�SDFLHQWH�
/RV�FULWHULRV�GH�LQFOXVLyQ�SDUD�HO�RIUHFLPLHQWR�GHDPQLRFHQWHVLV�R�ELRSVLD�FRULDO�VRQ���$XPHQWR�GHO�ULHVJR�GH�FURPRVRPRSDWtD�HQ�HOVFUHHQLQJ�HFRJUiILFR�GHO����7�PHGLDQWH�OD�YDORUDFLyQ�GHOD�WUDQVOXFHQFLD��QXFDO���$XPHQWR�GHO�ULHVJR�GH�FURPRVRPRSDWtD�HQ�HO�6%����7���$XPHQWR�GHO�ULHVJR�GH�FURPRVRPRSDWtD�HQ�HOVFUHHQLQJ�VHFXHQFLDO���0DOIRUPDFLRQHV�R�SUHVHQFLD�GH�PDUFDGRUHV�GHFURPRVRPRSDWtDV�HFRJUiILFRV�HQ�OD�JHVWDFLyQ�DFWXDO���+LMR�DQWHULRU�FRQ�DQRPDOtD�FURPRVyPLFD���+LVWRULD�GH�DQRPDOtD�FURPRVyPLFD�HVWUXFWXUDO�HQ�XQRGH�VXV�SURJHQLWRUHV���+LVWRULD�IDPLOLDU�GH�GHIHFWR�JHQpWLFR�GLDJQRVWLFDEOHPHGLDQWH�DQiOLVLV�ELRTXtPLFR�R�GH�'1$���(GDG�PDWHUQD�DYDQ]DGD�VXSHULRU�D�������DxRV�
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���������$01,2&(17(6,6
6H� UHDOL]D� SUHIHULEOHPHQWH� GH� OD� ��� D� OD� ��� VHPDQD�&RQVLVWH� HQ� OD� LQVHUFLyQ� GH� XQD� DJXMD� SRU� OD� SDUHGDEGRPLQDO� KDVWD� HO� LQWHULRU� GHO� VDFR� DPQLyWLFR� SDUDH[WUDFFLyQ� GH� OtTXLGR� DPQLyWLFR�� (O� OtTXLGR� DPQLyWLFRFRQWLHQH� FpOXOD� YLYDV� �DPQLRFLWRV�� GHVSUHQGLGDV� GHOIHWR��6H�UHDOL]DQ�HVWXGLRV�FLWRJHQpWLFRV�WUDV�HO�FXOWLYRGH� ORV� DPQLRFLWRV� SDUD� DXPHQWDU� VX� Q~PHUR�� 'H� PRGRDGLFLRQDO� SXHGH� REWHQHUVH� XQ� FUHFLPLHQWR� FHOXODU� SDUDDQiOLVLV�ELRTXtPLFR�R�GH�'1$��7DPELpQ�VH�PLGH�HO�QLYHOGH�$)3�HQ� OtTXLGR�DPQLyWLFR��FRQ�HO�ILQ�GH�GHWHFWDU�XQSRVLEOH� '71�� /RV� UHVXOWDGRV� GH� ORV� HVWXGLRVFLWRJHQpWLFDV�VH�REWLHQHQ�WtSLFDPHQWH�DO�FDER�GH������GtDV�8QD�YH]��SUDFWLFDGR�OD��H[SORUDFLyQ�FOtQLFD�\�HFRJUiILFDSDUD� REWHQHU� XQD� HYDOXDFLyQ� GHWDOODGD� GH� ODSUHVHQWDFLyQ� IHWDO�� VX� YLDELOLGDG�� ELRPHWUtD�� VLWXDFLyQSODFHQWDULD�� LQVHUFLyQ� GHO� FRUGyQ�� FDQWLGDG� GH� OtTXLGRDPQLyWLFR��FDUDFWHUtVWLFDV�GH�OD�SDUHG�XWHULQD«�\�HQ�ORVFDVRV� FRQ� JHVWDFLRQHV� P~OWLSOHV�� FDUDFWHUL]DFLyQ� GHOWLSR�GH�SODFHQWDFLyQ�H[LVWHQWH�SURFHGtDPRV�D�SUDFWLFDUOD�DPQLRFHQWHVLV�
(Q�HVHQFLD�OD�PHWRGRORJtD�TXH�VHJXtDPRV�HV���� ,GHQWLILFDFLyQ� HFRJUiILFD� GHO� SXQWR� PiV� DSURSLDGRSDUD�OD�SXQFLyQ���'HVLQIHFFLyQ�GH� OD�SDUHG�DEGRPLQDO�FRQ�XQD�VROXFLyQDQWLVpSWLFD� GH� DPSOLR� HVSHFWUR�� 1RVRWURV� XWLOL]DPRVFORUKH[LGLQD���� /D� SXQFLyQ� OD� HIHFWXDPRV� VLJXLHQGR� OD� ´WpFQLFD� GHPDQR� OLEUHµ� XWLOL]DQGR� HO� WUDQVGXFWRU� FyPR� DSR\R�



���

XWLOL]DQGR�XQD�DJXMD�GHVHFKDEOH�GH�FDOLEUH�������\�GH����� FP� GH� ORQJLWXG�� FRQ� HO� PDQGULO� FRORFDGR� SDUDUHGXFLU� DO� Pi[LPR� HO� ULHVJR� GH� FRQWDPLQDFLyQ� GH� ODPXHVWUD�FRQ�WHMLGR�PDWHUQR��,QWURGXFtDPRV�OD�DJXMD�HQOD� FDYLGDG� DPQLyWLFD� D� WUDYpV� GH� XQ� iUHD� GH� OD� SDUHGXWHULQD�OLEUH�GH�OD�SODFHQWD��HQ�OD�PHGLGD�GH�OR�SRVLEOH�\� SHUSHQGLFXODU� D� OD� FDYLGDG� XWHULQD�� PHGLDQWH� XQPRYLPLHQWR� FRQWURODGR� TXH� SXQFLRQDVH� OD� PHPEUDQDDPQLyWLFD�VLQ�GHVSOD]DUOD��\�HYLWDQGR�SXQFLRQDU�DO�IHWR�/D� PDQLREUD� OD� SUDFWLFiEDPRV� EDMR� FRQWURO� HFRJUiILFRYLJLODQGR�HO�WUD\HFWR�GH�OD�DJXMD�D�WUDYpV�GH�ORV�WHMLGRVPDWHUQRV� \� VX� HVWDQFLD� HQ� OD� FDYLGDG� XWHULQD�,QWHQWiEDPRV�XQ�Pi[LPR�GH�GRV�LQVHUFLRQHV�GH�OD�DJXMD\D�TXH�H[LVWH�XQD�FODUD�UHODFLyQ�HQWUH�HO�Q~PHUR�DOWR�GHLQWHQWRV�\�HO�SRUFHQWDMH�GH�FRPSOLFDFLRQHV�\�R�SpUGLGDVIHWDOHV����8QD�YH]�TXH�OD�SXQWD�GH�OD�DJXMD�VH�HQFRQWUDED�HQ�HOLQWHULRU� GH� OD� FDYLGDG� XWHULQD�� UHWLUiEDPRV� HO�PDQGULO�6L�OD�SXQFLyQ�KDEtD�VLGR�HILFD]�IOXtD�HO�OtTXLGR�$VSLUiEDPRV� HO� OtTXLGR� DPQLyWLFR�PHGLDQWH� XQD� MHULQJDDGHFXDGD�GH����PO�� TXH�SRU� OR� FRP~Q�� HV� XQD� FDQWLGDGVXILFLHQWH����5HWLUiEDPRV�OD�MHULQJD�\�D�FRQWLQXDFLyQ��OD�DJXMD����&RQILUPiEDPRV�OD�YLWDOLGDG�IHWDO�PHGLDQWH�HFRJUDItD����$GPLQLVWUiEDPRV�SURILOD[LV�FRQ�JDPPDJOREXOLQD�DQWL�'�HQ�PXMHUHV�5K�QHJDWLYDV�
7UDV�OD�H[WUDFFLyQ�GHO�OtTXLGR�QR�UHDOL]iEDPRV�FDPELR�DRWUR�PHGLR�GH�WUDQVSRUWH��VLQR�TXH�OD�PLVPD�MHULQJXLOODGH�OD�H[WUDFFLyQ�VH�WDSRQDED�FRQ�HO�FDSXFKyQ�\�VX�DJXMD\� SDUD� PD\RU� VHJXULGDG� VH� SUHFLQWDED� FRQ� SDSHO� GHHVSDUDGUDSR�HQ�VX�XQLyQ�D�OD�PLVPD��7UDV�VX�HWLTXHWDGR
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DGHFXDGR�� VH� HQYLDED� DO� ODERUDWRULR�� VLHPSUHWUDQVSRUWDGRV�D�WHPSHUDWXUD�DPELHQWH�

(O�DQiOLVLV�GHO�&$5,27,32�WLHQH�OXJDU�HQ�HO�ODERUDWRULRGH� JHQpWLFD�� PHGLDQWH� HO� DQiOLVLV� GH� FpOXODV� IHWDOHVSUHVHQWHV� HQ� HO� OtTXLGR� DPQLyWLFR�� 3DUD� HO� FXOWLYR� GHFpOXODV� GH� OtTXLGR� DPQLyWLFR� SXHGHQ� XWLOL]DUVHJHQHUDOPHQWH�GRV�WpFQLFDV��FXOWLYR�LQ�VLWX��R�HQ�IUDVFR�(O�PpWRGR�TXH�VH�KD�XWLOL]DGR�HV�HQ�IUDVFR�
3URFHVDPLHQWR�GH�OD�PXHVWUD
�� 6H� UHSDUWH� OD� PXHVWUD� HQ� GRV� WXERV� HVWpULOHV�� \� VHVHSDUD���PO�SDUD�UHDOL]DU�OD�$)3�HQ�OtTXLGR�DPQLyWLFR��HQXQ�WXER�QR�HVWpULO�SHTXHxR�\�VH�JXDUGD�HQ�HO�FRQJHODGRU��� 6H� FHQWULIXJD� HQWUH� ��� \� ��� PLQXWRV� D� ����� USP��GHVSXpV� VH� REVHUYD� HO� ERWyQ� FHOXODU� \� VH� TXLWD� HOVREUHQDGDQWH�H[FHSWR���PO�7XER����UHVXVSHQGHU�HQ���PO�GH�PHGLR�GH�FXOWLYR�)����\VH�SDVD�DO�IUDVFR�GH�FXOWLYR��VH�REVHUYD�DO�PLFURVFRSLROD�FHOXODULGDG�GH� OD�PXHVWUD�\�VHJXtGDPHQWH�VH�JXDUGDHQ�OD�HVWXID�GH�&2��7XER����UHVXVSHQGHU�HQ���PO�GH�FXOWLYR�)�����VH�SDVDQ���� PO� D� XQ� IUDVFR� GH� FXOWLYR�� \� ���� PO� D� XQ� WXERWUXQFDGR��6H�LQWURGXFH�HQ�OD�HVWXID�GH�&2���� &XOWLYR�� VH� LQWURGXFHQ� ORV� IUDVFRV� \� HO� WXER� HQ� ODHVWXID� GH� &2�� GXUDQWH� �� GtDV�� 3DVDGR� HVWH� WLHPSRDxDGLU�PHGLR� QXHYR� ���PO� D� ORV� IUDVFRV� \� ����PO� D� ORVWXERV��� \� VH� GHMDQ� RWURV� ���� GtDV�� 6H� FKHTXHDQ� ODVFRORQLDV�� \� FXDQGR�KD\� VXILFLHQWHV� VH� UHWLUD� ����PO�GHPHGLR� \� VH� DxDGH� OD� PLVPD� FDQWLGDG� GH� PHGLR� QXHYR�



���

&RQ�HO�WXER�VH�UHDOL]D�OR�PLVPR�SHUR�FRQ�OD�FDQWLGDG�GH�� PO�� 6L� HO� FUHFLPLHQWR� HV� OHQWR� HQ� OXJDU� GH� FDPELDUPHGLR�� VH� UHVLHPEUD� �VH� LQWURGXFH� OD�PLWDG�GHO�PHGLRHQ� XQ� WXER� HVWpULO� \� VH� FHQWULIXJD� GXUDQWH� ��� PQ� D����� USP�� VH� UHWLUD� HO� VREUHQDGDQWH� \� VH� UHVXVSHQGHHQ���PO�VL�VH�SRQH�HQ�XQ�IUDVFR�\�HQ�����PO�VL�VH�KDFH�HQXQ�WXER��6H�H[DPLQDQ�GLDULDPHQWH� ORV�FXOWLYRV�\�VH�FDPELD�WRGRHO�PHGLR�HO�GtD������$O�GtD�VLJXLHQWH�GHO�FDPELR�\D�HVWiOLVWD� SDUD� VDFULILFDU�� 'HEH� KDEHU� VXILFLHQWHV� FRORQLDV�FRPR� PtQLPR� �� R� ��� PHMRU� �� X� ��� FRQ� SUROLIHUDFLyQFHOXODU� DFWLYD�� 6L� KD� SRFDV� FRORQLDV� R� pVWDV� VRQSHTXHxDV��VHJXLU�FDPELDQGR�PHGLRV�FDGD���R���GtDV��6LODV�FRORQLDV�HVWiQ�PX\�DSUHWDGDV�VH�KDFH�XQ�GREODMH�FRQWULSVLQD�

1RUPDV�SDUD�HO�FRQWURO�GHO�FXOWLYR��� VL�HO�OtTXLGR�DPQLyWLFR�HV�KHPiWLFR�HO�FRQWURO�FRQHO� PLFURVFRSLR� YD� D� VHU� GLILFXOWRVR�� SDUD� HOOR� VHDxDGH�PHGLR��SRU�HMHPSOR�)�����\�SRVWHULRUPHQWHVH�HOLPLQD��� FLHUWR�WLSR�GH�PRUIRORJtD�FHOXODU�KDFH�VRVSHFKDUFRQWDPLQDFLyQ�PDWHUQD��� HV� FRQYHQLHQWH� KDFHU� XQ� FDPELR� FRPSOHWR� GHPHGLR�HO�GtD�DQWHULRU�DO�VDFULILFLR��WDQWR�VL�VH�KDUHDOL]DGR�GREODMH�FRPR�VL�QR��� FXDQGR� KD\� PXFKDV� FpOXODV� \� HVWiQ� PX\DSUHWDGDV��VH�GREOD�HQ�GRV�IUDVFRV�R�HQ�IUDVFR�\WXER�� &XDQGR� KD\� PXFKDV� PLWRVLV� VH� VDFULILFDGLUHFWDPHQWH�� /R� QRUPDO� HV� UHDOL]DUOR� D� ORV� ���GtDV�GH�FXOWLYR�



���

�� VL� HO� FXOWLYR� HVWi� SDVDGR� ODV� FpOXODV� VH� YXHOYHQILODPHQWRVDV� �DODUJDGDV�� FXEULHQGR�SUiFWLFDPHQ�WH� WRGR� HO� IUDVFR�� \� ODV� PLWRVLV� R� ELHQ� VRQ� PX\SHTXHxDV�R�ELHQ�GHVDSDUHFHQ�
3DUD�HO� DQiOLVLV� FURPRVyPLFR�� \� XQD� YH]� ODV� FpOXODV�KDQFUHFLGR� HQ� Q~PHUR� VXILFLHQWH� VH� DxDGH� FROFKLFLQD� DOFXOWLYR�� /D� FROFKLFLQD� WLHQH� OD� SURSLHGDG�GH� SUHYHQLU� ODIRUPDFLyQ� GHO� KXVR� \� GHWLHQH� OD� PLWRVLV� HQ� PHWDIDVH�FXDQGR� ORV� FURPRVRPDV� HVWiQ� FRQWUDtGRV� DO� Pi[LPR� \GHILQLGRV� FRQ� PiV� FODULGDG�� GHVSXpV� GH� XQD� KRUD�DSUR[LPDGDPHQWH�� VH� DxDGH� XQD� VROXFLyQ� KLSRWyQLFD�SURFHVDPLHQWR� GH� OD� PXHVWUD��� (VWR� KDFH� TXH� ODVFpOXODV� VH�KLQFKHQ�� OR� TXH�SHUPLWH� TXH� ORV� FURPRVRPDVVH� H[WLHQGDQ� �GH� OR� FRQWUDULR� SHUPDQHFHUtDQDSHOPD]DGRV� \� VH�KDUtD�PX\�GLItFLO� OD� FRQWDELOL]DFLyQ� \DQiOLVLV�GH�ORV�PLVPRV��XQD�YH]�ILMDGRV�\�PRQWDGRV�HQ�XQSRUWD�
��6DFULILFLR��VH��HOLPLQD�HO�PHGLR��VH�DxDGHQ���PO�GH�)����\���JRWDV�GH�FROFHPLG��FROFKLFLQD��FRQ�XQD�MHULQJD�GHLQVXOLQD�� \� VH� LQFXED� �� K� ���PQ� HQ� OD� HVWXID� D� ��� �&��SRVWHULRUPHQWH� VH� SDVD� HO� PHGLR� D� XQ� WXER� GHFHQWULIXJD�� 6H� DxDGH� DO� IUDVFR� R� DO� WXER� WULSVLQD�� 6HSRQH�HO�IUDVFR�HQ�OD�HVWXID�D������&�GXUDQWH�����PQ��6HPLUD� DO� PLFURVFRSLR� LQYHUWLGR� SDUD� YHU� VL� VH� HVWiQGHVSHJDQGR�ODV�FpOXODV��VH�SDVD�HO�FRQWHQLGR�GHO�WXER�GHFHQWULIXJD� DO� IUDVFR�� VH� UHVXVSHQGH� YDULDV� YHFHV� \� VHSDVD�HO�FRQWHQLGR�DO�WXER�GH�FHQWULIXJD��6H�FHQWULIXJD���PQ�D�����������USP��6H�DxDGHQ�����PO�GH�&O.������0��VROXFLyQ�KLSRWyQLFD���VH�LQWURGXFH�HQ�HO�EDxR�D�����&GXUDQWH� ��� PQ�� 6H� DxDGHQ� �� JRWDV� GH� &DUQR\�� VH
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FHQWULIXJD� ���PQ� D� ����� USP�� \� VH� DxDGHQ� ����PO� GH&DUQR\�� 6H� GHMD� ��� PQ� D� WHPSHUDWXUD� DPELHQWH� \� HOPLVPR� WLHPSR� GH� QXHYR� FHQWULIXJDQGR� SRVWHULRUPHQWH�VH�DxDGHQ�����PO�GH�&DUQR\�\�VH�YXHOYH�D�GHMDU����PQ�DWHPSHUDWXUD� DPELHQWH�� 6H� LQWURGXGH� HQ� HO� FRQJHODGRU���PQ��7UDV�FHQWULIXJDU����PQ�D������USP�VH�HOLPLQD�HOVREUHQDGDQWH�\�VH�KDFHQ�ODV�H[WHQVLRQHV��� ([WHQVLRQHV�� VREUH� ORV� SRUWDV� VDFDGRV� GH� OD� HVWXIDGRQGH�KDQ�HVWDGR�SUHYLDPHQWH�D�����&�GXUDQWH����PQ��\WUDV� HVWDU� FRQ� HWDQRO� HQ� OD� QHYHUD�� VH� UHVXVSHQGH� HOVHGLPHQWR�GHO�OtTXLGR�DPQLyWLFR�FRQ�XQD�SLSHWD�3DVWHXU�6H� UHYLVD� OD� SUHSDUDFLyQ� DO� PLFURVFRSLR� LQYHUWLGR� \� VHGHMDQ� ODV� SUHSDUDFLRQHV� HQ� OD� HVWXID� D� ��� �&� KDVWD� HOGtD�VLJXLHQWH�
�� %DQGDV�� VH� DWHPSHUDQ� ODV� PXHVWUDV� \� VH� GLOX\HWULSVLQD� FRQJHODGD� R� ELHQ� �� PO� HQ� ��� PO� GH� +%66�VROXFLyQ� VDOLQD�+DQN�V�EDODQFHG� VDOW� VROXWLRQ� FRQ� URMRIHQRO�� R� �� PO� HQ� ��� PO� GH� +%66�� HVWD� PH]FOD� GHEHHVWDU�D�3+��������VH� LQWURGXFH�HQ�HO�EDxR�D�����&��6HLQWURGXFHQ�ORV�SRUWDV�HQ�OD�WULSVLQD��\�WUDV����VHJXQGRVVH� UHDOL]DQ� GRV� SDVHV� GH� VXHUR� ILVLROyJLFR� DWHPSHUDWXUD�DPELHQWH��6H�SDVD�OD�SUHSDUDFLyQ�D�JLHPVD�DO� ��� HQ� IRVIDWR� PRQRSRWiVLFR�� GXUDQWH� �� PLQXWRVLQLFLDOPHQWH�� 6H� VDFD� OD� SUHSDUDFLyQ� \� SDVDU� SRU� DJXDGHVWLODGD���VHJXQGRV��\�GHMDU�VHFDU�DO�DLUH�
(O� VLJXLHQWH� SDVR� FRQVLVWH� HQ� FRQWDU� FXDQWRVFURPRVRPDV� HVWiQ� SUHVHQWHV� HQ� XQD� VHULH� GHPHWDIDVHV�� DOUHGHGRU� GH� ������ HQ� XQ� DQiOLVLV� GHFURPRVRPDV� UXWLQDULR�� FRQ�D\XGD�GH� XQ�PLFURVFRSLR�GHLQPHUVLyQ� GH� DOWD� UHVROXFLyQ�� (V� SUiFWLFD� FRP~QIRWRJUDILDU�HO�FURPRVRPD�´H[SDQGLGRµ�UHVXOWDQWH�FRQ�OD
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D\XGD� GH� XQD� FiPDUD� LQFRUSRUDGD� DO� PLFURVFRSLR�� VHUHFRUWD� OD� IRWRJUDItD�GH�FDGD� FURPRVRPD�\� VH� FRORFDQSRU� SDUHMDV� GH� OD� �� D� OD� ���� MXQWR� FRQ� ORV� GRVFURPRVRPDV� VH[XDOHV��+DVWD� SULQFLSLRV� GH� ORV� VHVHQWD�QR�IXH�SRVLEOH�GLVWLQJXLU�FRQ�IDFLOLGDG�FDGD�FURPRVRPDLQGLYLGXDO�� ORV� SULPHURV� FDULRWLSRV� IDFLOLWDURQ� HOUHFXHQWR� GH� FURPRVRPDV� SHUR� QR� ODV� DQRPDOtDVHVWUXFWXUDOHV�� FRPR� ODV� GHOHFFLRQHV�� GXSOLFDFLRQHV���*UDFLDV� D� ODV� GLIHUHQWHV� WpFQLFDV� GH� EDQGHRFURPRVyPLFR� �WULSVLQD�� JLHPVD�� LQYHUWLGR�� &� \�125�� VHSXHGHQ� GHWHFWDU� ODV� DQRPDOtDV� HVWUXFWXUDOHV� \� ODLGHQWLILFDFLyQ�GH�FURPRVRPDV�LQGLYLGXDOHV��/RV����SDUHVGH�FURPRVRPDV�DXWRVyPLFRV�VH�GLYLGLHURQ�SRU�FRQYHQLRHQ� VLHWH� JUXSRV� �GH� OD� $� D� OD� *�� VHJ~Q� VX� WDPDxR� \SRVLFLyQ� GHO� FHQWUyPHUR� �$ � ����� % � ����� & � ������ ' �������( ��������) ��������* ��������FRQ�HO�FURPRVRPD;� FRQVLGHUDGR�� SRU� OR� JHQHUDO�� GHO� JUXSR� &� \� HOFURPRVRPD�<�TXH�VH�FRQVLGHUD�DSDUWH��6H�FRQRFH�FRPRFDULRWLSR�D�OD�RUGHQDFLyQ�GH�ORV�FURPRVRPDV�VHJ~Q�HVWHFRQYHQLR��(PHU\�\�0XHOOHU��������/D�WpFQLFD�GH�GLDJQyVWLFR�UiSLGR�TXH�VH�KD�XWLOL]DGR�HVOD�KLEULGDFLyQ�LQ�VLWX�FRQ�IOXRUHVFHQFLD��),6+���&RQVLVWHHQ�XQD�WpFQLFD�GHVDUROODGD�HQ�ORV�DxRV�QRYHQWD�HQ�OD�TXHXQ� VHJPHQWR� PDUFDGR� GH� '1$� HVSHFtILFR� �VRQGD�� VHKLEULGD� FRQ� FURPRVRPDV� HQ� PHWDIDVH� R� LQWHUIDVH� \GHVSXpV� VH� REVHUYDQ� HQ� XQ� PLFURVFRSLR� SRUIOXRUHVFHQFLD��/D�),6+�SXHGH�XWLOL]DUVH�SDUD�GHWHFWDUPDWHULDO� FURPRVyPFR� SHUGLGR� R� DGLFLRQDO�� 'HWHFWD� ODVWULVRPtDV� R� PRQRVRPtDV� GH� ORV� FURPRVRPDV� PiVIUHFXHQWHPHQWH� DVLHQWR� GH� DQRPDOtDV�� FRPR� HO� ���� �������;�H�<��6DQWLDJR�HW�DO����������\D�TXH�ORV�UHVXOWDGRVVH�REWLHQHQ�DQWHV�TXH�FRQ�OD�WpFQLFD�KDELWXDO��VH�XVD�HQ
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DTXHOORV� FDVRV� HQ� ORV� TXH� QHFHVLWDPRV� XQ� GLDJQyVWLFRUiSLGR��-RUGH�HW�DO���������
(O� PRVDLFLVPR� FURPRVyPLFR� SXHGH� RULJLQDU� HUURUHVGLDJQyVWLFRV��(O�PRVDLFLVPR�PiV�HYLGHQWH�HVWi�FDXVDGRSRU�OD�JHQHUDFLyQ�GH�XQ�FURPRVRPD�DGLFLRQDO�GXUDQWH�HOFXOWLYR�FHOXODU� LQ�YLWUR�\�VH�GHQRPLQD�VHXGRPRVDLFLVPR�3XHGH� GLIHUHQFLDUVH� GHO� PRVDLFLVPR� YHUGDGHUR� VL� VHXWLOL]DQ� WpFQLFDV� HQ� ODV� TXH� WRGDV� ODV� FpOXODV� GH� XQDFRORQLD�VRQ�GHVFHQGLHQWHV�GH�XQD�~QLFD�FpOXOD�IHWDO��6LWDQ� VyOR� DOJXQDV� FpOXODV� GH� OD� FRORQLD� SUHVHQWDQ� HOFURPRVRPD� DGLFLRQDO�� VH� DVXPHQ� OD� H[LVWHQFLD� GHVHXGRPRVDLFLVPR�� 6LQ� HPEDUJR�� VL� VH� YLVXDOL]D� XQDDQHXSORLGtD�FRQVWDQWH�HQ�WRGDV� ODV�FpOXODV�GH�P~OWLSOHVFRORQLDV�� HQWRQFHV� VH� GLDJQRVWLFD� XQ� PRVDLFLVPR� IHWDOYHUGDGHUR�
(O�ULHVJR�GH�FRPSOLFDFLRQHV�PDWHUQDV�HV�EDMR��(Q�HO���GH� ODV� SDFLHQWHV� VH� SURGXFH� XQD� ILOWUDFLyQ� WUDQVLWRULDGH�OtTXLGR�DPQLyWLFR��\�ODV�LQIHFFLRQHV�PDWHUQDV�VRQ�PX\UDUDV��(O�SULQFLSDO�PRWLYR�GH�SUHRFXSDFLyQ�HV�OD�SpUGLGDGHO�IHWR�����������-RUGH�HW�DO���������3DSS�HW�DO���������

���������%,236,$�&25,$/
/D�ELRSVLD�GH�YHOORVLGDG�FRULyQLFD�VH�HIHFW~D�DVSLUDQGRWHMLGR� WURIREOiVWLFR� IHWDO� �YHOORVLGDGHV� FRULyQLFDV�PHGLDQWH�DERUGDMH�WUDQVFHUYLFDO�R�WUDQVDEGRPLQDO��ELHQPRUGLHQGR� FRQ� XQD� SLQ]D� VDFDERFDGRV� ODV� YHOORVLGDGHVFRULDOHV��R�DVSLUiQGRODV�FRQ�XQD�FiQXOD�R�FDWpWHU�
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7pFQLFD�GH�UHDOL]DFLyQ�/DV�ELRSVLDV�FRULDOHV�TXH�VH�KDQ�UHDOL]DGR�KDQ�VLGR�YtDWUDQVYDJLQDO��GHELGR�D�OD�PD\RU�H[SHULHQFLD�HQ�OD�PLVPDGHO�SHUVRQDO��� (Q� SULPHU� OXJDU� VH� UHDOL]D� XQD� HFRJUDItD� SDUDORFDOL]DU� OD� SODFHQWD� \� VX� DFFHVLELOLGDG�� 9HMLJDPRGHUDGDPHQWH�UHSOHFFLRQDGD��� 3DFLHQWH� HQ� SRVLFLyQ� JLQHFROyJLFD� \� YLVXDOL]DFLyQGHO�FHUYL[�FRQ�HVSpFXOR��$VHSVLD�GHO�PLVPR��� ,QWURGXFFLyQ�GH�OD�SLQ]D�EDMR�FRQWURO�HFRJUiILFRD� WUDYpV� GHO� FDQDO� HQGRFHUYLFDO�� \� D� SDUWLU� GHORULILFLR� FHUYLFDO� LQWHUQR�� HQWUH� SDUHG� XWHULQD� \PHPEUDQDV�� KDVWD� DOFDQ]DU� HO� HVSDFLRLQWHUYHOORVR�UHWURSODFHQWDULR��� $SHUWXUD�� DYDQFH� \� FLHUUH� GH� OD� SLQ]D�� \SRVWHULRUPHQWH� UHWURFHVR� GH� OD� PLVPD�� SDUD� ODH[WUDFFLyQ�GHO�PDWHULDO��� 5HSHWLFLyQ�VL�HV�QHFHVDULR�SDUD�REWHQHU�DGHFXDGDFDQWLGDG�GH�WHMLGR��1R�VH�UHDOL]DEDQ�PiV�GH�WUHVH[WUDFFLRQHV��� 5HDVHSWL]DFLyQ��� 3URILOD[LV�DQWL�'�HQ�FDVR�GH�SDFLHQWH�5K�QHJDWLYR�
3URFHVDPLHQWR�GH�OD�PXHVWUD
�� 6H� WUDQVSRUWD� HQ� ���� PO� 530,� ����� �� �� PODQWLELyWLFR��SHQLFLOLQD���HVWUHSWRPLFLQD���� 6H�GHFDQWD�PDQXDOPHQWH�SDUD�HOLPLQDU�HO�PHGLR�6H�SDVD�HO�PHGLR�TXH�KD\D�TXHGDGR� MXQWR�FRQ� ODYHOORVLGDG�D�XQD�SODFD�GH�3HWUL�SHTXHxD��6H�UHWLUD
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FRQ�RWUD�SODFD�GH�3HWUL�HVWpULO�HO�PHGLR�VREUDQWH\�VH�DxDGH�QXHYR�PHGLR�GH�WUDQVSRUWH��HO�PLVPR���� 6H� REVHUYD� HQ� OD� OXSD�� 6H� VHSDUD� OR� TXH� VHFRQVLGHUD� PDWHUQR�� TXH� VH� GLVWLQJXH� SRU� VXDVSHFWR� GHQVR� \� VLQ� HVWDU� LUULJDGR�� \� VHGHVSUHFLD��� (Q� IXQFLyQ� GHO� PDWHULDO� GLVSRQLEOH� VH� VLHPEUDQPiV�R�PHQRV�SODFDV��6L�HO�PDWHULDO�HV�VXILFLHQWHVH� JXDUGD� SDUD� FXOWLYR� ODUJR� \� RWUR� GH� UHVHUYD�TXH�VH�FRQJHOD�D�PLWDG�GHO�SURFHVDPLHQWR�GH� ODPXHVWUD��� (O� Q~PHUR� GH� SODFDV� D� VHPEUDUGHSHQGH�GH�OD�FDQWLGDG��� 6H�DxDGH�PHGLR�GH�WUDQVSRUWH������PO��HQ�WRGDVODV�SODFDV��\�VH�LQWURGXFHQ�WRGDV�HQ�OD�HVWXID��6HGHMDQ�DTXt�GXUDQWH�������KRUDV��FRQWURODQGR�TXHQR�HVWp�FRQWDPLQDGR��� 6L� OD� FDQWLGDG� GH�PXHVWUD� OR� SHUPLWH� VH� UHDOL]DXQ�FXOWLYR� ODUJR�� VLJXLHQGR�HO� VLJXHQWH�SURWRFROR�VH�WURFHD�HO�FRQWHQLGR�GH�OD�SODFD�GH�3HWUL�GRQGHHVWi�OD�PXHVWUD�FRQ�OD�KRMD�GH�XQ�ELVWXUt��&RQ�XQDMHULQJD� GH� LQVXOLQD� VH� YDQ� FRORORFDQGR� HQ� XQIUDVFR� GH� FXOWLYR� HQ� KLOHUDV� �DUHGHGRU� GH� ��H[SODQWHV�SRU�IUDVFR��� VL�HV�SRVLEOH�VH�VLHPEUDQGRV�IUDVFRV��6H�DxDGH�XQD�JRWD�GH� VXHUR�ERYLQRIHWDO�D�FDGD�H[SODQWH�FRQ�XQD�MHULQJD�GH�LQVXOLQD�6H�SRQH�HO�IUDVFR�HQ�OD�HVWXID�YHUWLFDO�\�VH�GHMDHQ� OD�HVWXID�GH�&2��GXUDQWH� ������PLQXWRV��6HUHFRJHQ� HQ� XQD� SLSHWD� ORV� UHVWRV� GH� 6%)�� 6HDxDGHQ� �� PO� GH� PHGLR� �530,� �� DQWLELyWLFR��GHMDQGR� HO� IUDVFR� YHUWLFDO�� 9ROFDU� HO� IUDVFRFXLGDGRVDPHQWH� D� ORV� ���PLQXWRV��6H� GHMD� HQ� OD
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HVWXID� GH�&2�� \� VH� SURFHVD� FRPR� XQ� FXOWLYR� GHOtTXLGR�DPQLyWLFR�
�� 6H� FRORFDQ� ORV� SRUWDV� �GRV� SRU� FDGD� SODFDVHPEUDGD��HQ�XQD�SODFD�WHUPRVWDWDGD�SDUD�TXH�VHDWHPSHUHQ� D� ��� �&�� 6H� DxDGHQ� GRV� UD\DV� GH&ROFHPLG� ���� �J�PO�� D� FDGD� FXOWLYR� \� VHGLVWULEX\H��7UDV�GHMDUOR�DFWXDU�GXUDQWH�XQD�KRUDVH� HOLPLQD� HO� PHGLR� FRQ� XQD� SLSHWD� 3DVWHXU�� 6HDxDGH� ���� PO� GH� VROXFLyQ� KLSRVyGLFD� �FLWUDWRWULVyGLFR�GLKLGUDWR��D�FDGD�SODFD�\�VH�LQWURGXFHQODV� SODFDV� HQ� OD� HVWXID� D� ��� �&� GXUDQWH� ��PLQXWRV�� 3RVWHULRUPHQWH� VH� HOLPLQD� OD� VROXFLyQKLSRVyGLFD� � \� VH�DxDGH�����PO�GH�ILMDGRU�D� FDGDSODFD��\�VH�UHDOL]DQ�WUHV�ILMDFLRQHV�GH����PLQXWRVFDGD� XQD�� 6H� DJUXSD� OD� PXHVWUD� \� VH� DxDGHQ� ��JRWDV� GH� iFLGR� DFpWLFR� GLOXtGR� \� VH� GHMD� DFWXDUGXUDQWH� ��� PLQXWRV�� 3DVDGR� HVWH� WLHPSR� VHGLVJUHJD�OD�PXHVWUD�\�VH�GHSRVLWD�VREUH�HO�SRUWDTXH� HVWi� VREUH� XQD� SODFD� WHUPRVWDWDGD� D� ���&�6H� REVHUYD� DO� PLFURVFRSLR� OD� FDOLGDG� GH� ODPXHVWUD�� VH� LQWURGXFH� HQ� OD� HVWXID� D� ��� �&GXUDQWH� XQD� QRFKH�� \� SRVWHULRUPHQWH� VH� KDFHQH[WHQVLRQHV�
�� %DQGDV��VH�GLOX\H�WULSVLQD�FRQJHODGD��R�ELHQ���POGH�WULSVLQD�HQ����PO�GH�+%66��R���PO�HQ����PO�GH+%66��D�3+��������\�VH�LQWURGXFH�HQ�HO�EDxR�D����&��6H� DxDGHQ� ORV� SRUWDV���� V� \� SRVWHULRUPHQWHVH� UHDOL]DQ� GRV� SDVHV� GH� VXHUR� ILVLROyJLFR�� 6HSDVD� OD� SUHSDUDFLyQ� D� JLHPVD� �JLHPVD� DO� ��� HQIRVIDWR� PRQRSRWiVLFR�� GXUDQWH� �� PLQXWRV
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LQLFLDOPHQWH� �HO� WLHPSR� SXHGH� LU� YDULDQGRGHSHQGLHQGR�GH�FyPR�VH�REVHUYDQ�ODV�EDQGDV���6HSDVD�OD�SUHSDUDFLyQ�SRU�DJXD�GHVWLODGD�GXUDQWH��VHJXQGRV�\�VH�GHMD�VHFDU�DO�DLUH�
(O�PRVDLFLVPR� OLPLWDGR� D� OD� SODFHQWD� �PRVDLFLVPR� HQ� ODSODFHQWD��SHUR�QR�HQ�HO�IHWR��VH�REVHUYD�HQ�HO������GHORV� FDVRV� HQ� TXH� VH� HIHFW~D� HO� DQiOLVLV� GH�PDWHULDO� GHYHOORVLGDGHV� �3DSS� \� 3DSS�� ������� (VWR� FRQIXQGH� HOGLDJQyVWLFR��\D�TXH�HO�PRVDLFLVPR�REVHUYDGR�HQ�PDWHULDO�YHOORVLGDG��SODFHQWDULR�QR�VH�SUHVHQWD�HQ�UHDOLGDG�HQ�HOIHWR�� (VWD� FRQIXVLyQ� SXHGH� UHVROYHUVH� PHGLDQWH� XQDDPQLRFHQWHVLV�GH�FRQWURO�

�������6(*8,0,(172�'(/�)(72�2�5(&,e1�1$&,'2
(O� H[iPHQ� IHWDO� VH� UHDOL]D� PHGLDQWH� HVWXGLRDQDWRPRSDWROyJLFR�HQ�HO�FDVR�GH�DERUWR��,9(�R�PXHUWHIHWDO�DQWH�R�SRVWSDUWR��&DGD�UHFLpQ�QDFLGR�HV�H[SORUDGRSRU�HO�SHGLDWUD��\�VH�UHDOL]y�FDULRWLSR�HQ�FDVR�GH�TXH�VHVRVSHFKDUD�DQRPDOtD�FURPRVyPLFD�
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�������(&2*5$)Ì$�025)2/Ð*,&$
/D� HFRJUDItD� PRUIROyJLFD� TXH� VH� UHDOL]D� GH� OD� �����VHPDQDV� GH� JHVWDFLyQ�� SUHIHULEOHPHQWH� ��� VHPDQDV�GHEH� H[DPLQDU� UXWLQDULDPHQWH� ORV� VLJXLHQWHV� yUJDQRV�1LFRODLGHV�HW�DO���������
�&UiQHR�� HVWXGLR� GH� VX� LQWHJULGDG� \� IRUPD� QRUPDO�� \PHGLGD� GHO� GLiPHWUR� ELSDULHWDO� \� FLUFXQIHUHQFLDFHIiOLFD���&HUHEUR��HVWXGLR�GH�ORV�YHQWUtFXORV�FHUHEUDOHV��SOH[RVFRURLGHRV�� FHUHEUR�PHGLR�� IRVD� SRVWHULRU� � �FHUHEHOR� \FLVWHUQD�PDJQD����&DUD��HVWXGLR�GHO�SHUILO��yUELWDV�\�ODELR�VXSHULRU���&XHOOR��PHGLGD�GH�OD�QXFD�IHWDO���&ROXPQD��H[iPHQ�HQ�FRUWH�ORQJLWXGLQDO�\�WUDQVYHUVDO��� &RUD]yQ�� HVWXGLR� GH� OD� IUHFXHQFLD� FDUGtDFD� \ULWPLFLGDG�� FRUWH�GH��� FiPDUDV� \� WUDFWRV�GH� VDOLGD� GHJUDQGHV�YDVRV���7yUD[��H[iPHQ�GH�VX�IRUPD��SXOPRQHV�\�GLDIUDJPD���$EGRPHQ��REVHUYDFLyQ�GHO�HVWyPDJR��KtJDGR�� ULxRQHV�YHMLJD�� SDUHG� DEGRPLQDO� H� LQVHUFLyQ� GHO� FRUGyQ�� \PHGLGD�GH�OD�FLUFXQIHUHQFLD�DEGRPLQDO���0LHPEURV��H[iPHQ�GHO�IpPXU��WLELD�\�SHURQp��K~PHUR�UDGLR� \� F~ELWR�� PDQRV� \� SLHV� �LQFOX\HQGR� IRPD� \HFRJHQLFLGDG� GH� ORV� KXHVRV� ODUJRV� \� PRYLPLHQWRDUWLFXODU���\�PHGLGD�GHO�IpPXU�\�R�K~PHUR�
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���'(6&5,3&,Ð1�'(�/$�08(675$
&RPR�VH�KD� FRPHQWDGR� FRQ� DQWHULRULGDG�� HQ�HO� HVWXGLRKHPRV�UHFRJLGR�ORV�GDWRV�GH�����SDFLHQWHV�JHVWDQWHV�6H� KDQ� DQDOL]DGR� � ���� VFUHHQLQJ� GHO� ��� 7�PHGLDQWH� OD71�\� HGDG�PDWHUQD�� ���� VFUHHQLQJ�GHO� ���7�PHGLDQWHORV� PDUFDGRUHV� ELRTXtPLFRV�� \� ���� VFUHHQLQJVHFXHQFLDOHV�� FRPELQDQGR� ORV� UHVXOWDGRV� GHO� VFUHHQLQJGHO����7�\����7��WRGDV�ODV�SDFLHQWHV�TXH�WLHQHQ�6%����7QR�WLHQHQ�71����/D�FRQILUPDFLyQ�GH�OD�SUHVHQFLD�R�QR�GHDQRPDOtD� FURPRVyPLFD� VH� KD� UHDOL]DGR� SUHQDWDOPHQWHPHGLDQWH�OD�UHDOL]DFLyQ�GH�FDULRWLSR��PHGLDQWH�PXHVWUDREWHQLGD� SRU� DPQLRFHQWHVLV� R� ELRSVLD� FRULDO��� R� SRUGLDJQyVWLFR�SRVWQDWDO��6H�KDQ�REWHQLGR�����FDULRWLSRV�6H� KDQ� HVWXGLDGR� ORV� VFUHHQLQJV� SRVLWLYRV�� WDQWR� GHO��FRPR�GHO����7��\�ORV�FDULRWLSRV�6H� KDQ� HVWXGLDGR� ODV� JHVWDFLRQHV� FRQ� PDOIRUPDFLRQHVGLDJQRVWLFDGDV� WDQWR� SUHQDWDO� FRPR� SRVWQDWDOPHQWH�� \VXV�UHVXOWDGRV�HQ�ORV�VFUHHQLQJV�

�����('$'�0$7(51$
/D�PHGLD�GH�OD�HGDG�GH�QXHVWUDV�SDFLHQWHV�IXH�GH����������������(O�������GH�ORV�FDVRV�HV�PD\RU�GH����DxRV��\HO������ORV�GH����DxRV��(O������HV����D����DxRV�/D�Pi[LPD�FRQFHQWUDFLyQ�GH�HGDGHV� VH� VLW~D�HQWUH� ORV������DxRV�GH�HGDG��/DV�HGDGHV�PiV�IUHFXHQWHV�VRQ����DxRV� ����SDFLHQWHV������DxRV� ����SDFLHQWHV��\����DxRV����SDFLHQWHV���(Q�OD�JUiILFD�GH�IUHFXHQFLDV�VH�REVHUYD
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XQD� GHVYLDFLyQ� KDFLD� OD� GHUHFKD� FRQ� LQFUHPHQWRSURJUHVLYR� GH� OD� HGDG�� GLVPLQX\HQGR� EUXVFDPHQWH� DSDUWLU�GH�ORV����DxRV�
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��������������)LJXUD�Q�����*UiILFD�GH�IUHFXHQFLDV�GH�OD�HGDG�PDWHUQD�

�����/21*,78'�&e)$/2�1$/*$�<�('$'*(67$&,21$/�
/D� PHGLFLyQ� GH� OD� /&1� HV� LPSRUWDQWH� SRUTXH� GDWD� ODJHVWDFLyQ�� \�SHUPLWH�FDOFXODU� HO� ULHVJR�GH� OD�71�HQ� XQPRPHQWR�GDGR�GH� OD�PLVPD��'LVSRQHPRV�GH�����FDVRV�FRQ�XQD�PHGLD�GH������PP������������\�HQ����FDVRV�QRSUDFWLFDPRV� OD� PHGLFLyQ�� SRU� HQFRQWUDUVH� HQ� VHPDQDJHVWDFLRQDO� WDUGtD� SDUD� YDORUDU� /&1� \� 71�� ([LVWH� XQD
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FHQWUDOL]DFLyQ� HQ� OD� JUiILFD� GH� IUHFXHQFLDV�� FRQ� � /&1HQWUH� ��� \� ��� PP�� TXH� HUDQ� ORV� ySWLPRV� SDUD� ODUHDOL]DFLyQ�GH�OD�HFRJUDItD�GHO����7�\�PHGLFLyQ�GH�OD�71�/DV�/&1�H[WUHPRV��QR�YiOLGRV�SDUD�YDORUDU�71��VRQ�SRFRIUHFXHQWHV��ILJXUD�Q������/D�HGDG�JHVWDFLRQDO�PHGLD�HFRJUiILFD�YDORUDGD�SRU�/&1HQ� OD� TXH� VH� SUDFWLFDED� OD� HFRJUDItD� ��� 7� HUD� GH� ����VHPDQDV�����������ILJXUD�Q������(Q�FXDQWR�D�OD�HGDG�JHVWDFLRQDO�SRU�)�8�5��HQ�OD�TXH�VHHQFRQWUDEDQ� ODV� SDFLHQWHV� � HQ� HO� PRPHQWR� GH� ODHFRJUDItD�GHO����7��OD�PHGLD�HUD�GH������VHPDQDV����������ILJXUD�Q�������6H�REVHUYD� OD�EXHQD�FRQFRUGDQFLD�HQWUHOD� DPHQRUUHD� \� OD� HGDG� JHVWDFLRQDO� FRPSUREDGDPHGDQWH�HFRJUDItD��EDVDGD�HQ�OD�/&1�2EVHUYDPRV� TXH� ODV� HFRJUDItDV� VH� SUDFWLFDURQ� PiVIUHFXHQWHPHQWH� HQWUH� ODV� VHPDQDV� ��� \� ���� TXH� VRQLGyQHDV�SDUD�YDORUDU�OD�71�\�HVWXGLR�DQDWyPLFR�GHO����7�$� ODV� SDFLHQWHV� TXH� VH� HQFRQWUDEDQ� JHVWDQWHV� GH�PiVGH����VHPDQDV�HQ�HO�PRPHQWR�GH�OD�HFRJUDItD�QR�VH�OHVSXGR�YDORUDU�OD�71��SRU�HQFRQWUDUVH�IXHUD�GHO�LQWHUYDORYiOLGR�SDUD�VX�PHGLFLyQ��VH�OHV�RIUHFtD�HQWRQFHV�6%����7R� DPQLRFHQWHVLV�� VL� DFXGtDQ� D� WLHPSR�� VHJ~Q� OD� HGDG� RDQWHFHGHQWHV�GH�ULHVJR�
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)LJXUD�Q������*UiILFD�GH�IUHFXHQFLDV�VHJ~Q�ODV�VHPDQDV�GH�DPHQRUUHD�HQ�OD
HFRJUDItD�GHO����7�
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)LJXUD�Q������*UiILFD�GH� IUHFXHQFLDV�GH� OD� HGDG�JHVWDFLRQDO� VHJ~Q
/&1�HQ�OD�HFRJUDItD�GH�OD�71�

�����$17(&('(17(6�)$0,/,$5(6
6H� KDQ� UHFRJLGR� DQWHFHGHQWHV� IDPLOLDUHVUHOHYDQWHV��HQ�����FDVRV��IUHQWH�D�����FDVRV�TXH�QR�ORVSUHVHQWDEDQ��6H�UHFRJLy�HO�SULQFLSDO��\�XQR�SRU�SDFLHQWH�(QWUH�ORV�PiV�GHVWDFDEOHV���VH�HQFXHQWUDQ�
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',$%(7(6�SULPHU�R�VHJXQGR�JUDGR�����FDVRV��������+7$�SULPHU�JUDGR�����FDVRV�������&520262023$7Ì$6�7����SULPHU�JUDGR����FDVRV�������VHJXQGR�JUDGR�����������WHUFHU�JUDGR����������
7�����VHJXQGR�JUDGR���7�����VHJXQGR�JUDGR���$OWHUDFLRQHV�FURPRVyPLFDV�YDUtDV�7UDQVORFDFLyQ�&5���0RVDLFR�SDGUH����;<��W���������

$JHQHVLD�GH�SDULHWDOHV��VHJXQGR�JUDGR����'XFKHQQH�SULPHU�JUDGR���$WD[LD�GH�)ULHGULFK���'LVWURILD�PXVFXODU�QR�LGHQWLILFDGD���(VFOHURVLV�P~OWLSOH���5HWUDVR�PHQWDO� VHJXQGR�\�WHUFHU�JUDGR����������SULPHU�JUDGR���������6��'L�*HRUJH���&DUGLRSDWtD�FRQJpQLWD����������6��$SHUW��VHJXQGR�JUDGR����'71 SULPHU�JUDGR���VHJXQGR�\�WHUFHU�JUDGR����������'LVSODVLD�yVHD��VHJXQGR�JUDGR����/DELR�OHSRULQR���6�:LOOLDPV���$WD[LD�GH�)ULHGULFK���+HPRILOLD�YDURQHV���+LSRDFXVLD�QHXURVHQVRULDO�FRQJHQLWD���1HXURILEURPDWRVLV��SULPHU�JUDGR����
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�����$17(&('(17(6�0e',&26
6H�KDQ�UHFRJLGR�DQWHFHGHQWHV�GH�LQWHUpV�HQ����FDVRV�� QR� H[LVWLHQGR� HQ� ���� FDVRV� �WDEOD� Q�� ����� $GHVWDFDU�

7DEOD�Q������$QWHFHGHQWHV�PpGLFRV�GH�ODV�SDFLHQWHV�GHO�HVWXGLR�

,QWHUYHQFLyQ�TXLVWH�RYiULFR ����������
$VPD ����������
+LSRWLURLGLVPR ����������
)LEURDGHQRPD�GH�PDPD ����������
&RQL]DFLyQ ���������
0LRPD ���������
0HQLQJLWLV ���������
+LSHUWHQVLyQ�FUyQLFD ���������
8WHUR�VHSWR ���������
(SOHSVtD ���������
+LSHUSURODFWLQHPLD ���������
&RQL]DFLyQ ���������
0LRPHFWRPtD ���������
7XPRU�WLURLGHR ���������
'71 ���������
3RUWDGRUD�GH�KHPRILOLD ���������
,QVXILFLHQFLD�PLWUDO ���������
7DODVHPLD ���������
+LSRDFXVLD�FRQJpQLWD ���������
&DUGLRSDWtD�FRQJpQLD ���������
3RUWDGRUD�GH�'XFKHQQH ���������
2EVWUXFFLyQ�SLOyULFD�FRQJpQLWD ���������
0HODQRPD ���������
&iQFHU�GH�PDPD ���������
/XSXV�HULWHPDWRVR�VLVWpPLFR ���������
3RUWDGRUD�GH�WUDQVORFDFLyQ ���������
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+HPRV� UHFRJLGR� HO� KiELWR� WDEiTXLFR� FRPR� GDWRFXDOLWDWLYR�Vt�QR�D�ODV�SDFLHQWHV�TXH�VH�UHDOL]y�6%����7�GH�����FDVRV�����UHILHUHQ�IXPDU���������

�����3$5,'$'�'(�/$6�3$&,(17(6
/D�PD\RUtD�GH� ODV�SDFLHQWHV�FXUVDQ�VX�SULPHUD�RVHJXQGD� JHVWDFLyQ�� (O� ����� SUHVHQWDQ� PiV� GH� WUHVJHVWDFLRQHV�DQWHULRUHV��WDEOD�Q������

7DEOD�Q������1~PHUR�GH�JHVWDFLRQHV�GH�ODV�SDFLHQWHV�

/D� PD\RUtD� GH� ODV� SDFLHQWHV�� SRU� OR� WDQWR�� KDQ� SDULGRQLQJXQD�R�XQD�YH]� ��������� FRQ���\���SDUWRV�KD\� �� \��FDVRV��UHVSHFWtYDPHQWH��\�QLQJXQR�FRQ���R����TXH�HUDQ�HOPi[LPR� Q~PHUR� GH� JHVWDFLRQHV� REVHUYDGDV� �WDEOD� Q�����

*HVWDFLyQ )UHFXHQFLD 3RUFHQWDMH 3RUFHQWDMH�DFXPXODGR��
� ��� ���� ����
� ��� ���� ����
� ��� ���� ����
� �� ��� ����
� � � ��
� � ��� �
� � ��� ����
7RWDO ��� ��� ���
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3DULGDG )UHFXHQFLD 3RUFHQWDMH 3RUFHQWDMH�DFXPXODGR
� ��� ���� ����
� ��� ���� ����
� �� ��� ����
� �� ��� ����
� � ��� ����
� � ��� ���
7RWDO ��� ����
3HUGLGRV ��� ����
7RWDO ��� ���
7DEOD�Q������3DULGDG�GH�ODV�SDFLHQWHV�

5HVSHFWR� DO� Q~PHUR� GH� FHViUHDV�� HO� ������ SUHVHQWDEDXQD� R� GRV� FHViUHDV� DQWHULRUHV�� 7DQ� VyOR� HO� ����� WHQtDGRV�FHViUHDV�DQWHULRUHV��WDEOD�Q������
1��GH�FHViUHDV )UHFXHQFLD 3RUFHQWDMH 3RUFHQWDMH�DFXPXODGR
� �� ���� ����
� � ��� ���
7RWDO �� ����
7DEOD�Q������&HViUHDV�DQWHULRUHV�

/RV� DERUWRV� VH� HQFXHQWUDQ� HQ� XQ� ������� GH� ODVSDFLHQWHV� ����� FDVRV�� �SXHGH� TXH� HVWD� FLIUD� HVWpVREUHHVWLPDGD�SRU�ORV�,9(6��\D�TXH�D�YHFHV�OD�SREODFLyQLQPLJUDQWH� QR� OR� GHMD� FODUR� GHELGR� DO� GHVFRQRFLPLHQWRGHO� LGLRPD�\�HO�HOHYDGR�Q~PHUR�GH�,9(6�HQ�RFDVLRQHV��/D� PD\RU� IUHFXHQFLD� HV� GH� �� DERUWR� ������� GH� ORVDERUWRV��� PLHQWUDV� TXH� HO� UHVWR� SUHVHQWDQ� KDVWD� �DERUWRV��HQ�VX�PD\RUtD����TXH�HTXLYDOH�DO���������WDEODQ������
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7DEOD�Q�������$ERUWRV�

+D\���SDFLHQWHV�FRQ�XQD�JHVWDFLyQ�HFWySLFD�SUHYLD��TXHFRUUHVSRQGH�DO������GH�OD�PXHVWUD�
(O� ����� GH� ODV� SDFLHQWHV� WLHQHQ� DOJXQD� LQWHUUXSFLyQYROXQWDULD�GH�HPEDUD]R�SUHYLD��,�9�(����GH�HOORV�HO������GH�ORV�FDVRV�FRUUHVSRQGH�D���R����\�HO�UHVWR�D����WDEOD�Q�����

���7DEOD�Q�������1~PHUR�GH�,�9�(�

$ERUWRV )UHFXHQFLD 3RUFHQWDMH 3RUFHQWDMH�DFXPXODGR
� ��� ���� ����
� �� ��� ����
� � ��� ����
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7DEOD�Q������(FRJUDItD�GHO����7�



���

������3(62�'(/�5(&,e1�1$&,'2
$O� QR� GLVSRQHU� HO� KRVSLWDO� GH� 8QLGDG� GH� &XLGDGRV,QWHQVLYRV�1HRQDWDOHV��ORV�SHVRV�HVWLPDGRV�IHWDOHV�SRUGHEDMR�GH������J�\�JHVWDFLRQHV�GH�PHQRV����VHPDQDV�TXH�GHEHQ�ILQDOL]DU�SRU�DOJ~Q�PRWLYR�R�H[LVWH�ULHVJR��VHUHPLWHQ� DO� KRVSLWDO� GH� UHIHUHQFLD�� ([LVWHQ� ���� SHVRVUHJLVWUDGRV�� (O� UHVWR� QR� FRQVWDQ�� OR� TXH� SXHGH� VHUGHELGR�D�TXH�QR�KDQ�SDULGR�HQ�HO�KRVSLWDO�SRU�KDEHU�VLGRUHPLWLGRV�DO�KRVSLWDO�GH�UHIHUHQFLD��ELHQ�SRU�LQGLFDFLyQSHGLiWULFD�SRU�SUHPDWXULGDG�R�SRU�SHVR��R�SRU�IDOWD�GHFDPDV� HQ� QXHVWUR� FHQWUR�� R� WDPELpQ� SXHGHQ� KDEHUILQDOL]DGR� OD� JHVWDFLyQ� HQ� XQ� FHQWUR� SULYDGR�� (Q� DOJ~QFDVR� GH� SDUWR� HQ� QXHVWUR� KRVSLWDO� HO� SHVR� QR� HVWiUHIOHMDGR�HQ�OD�KLVWRULD�FOtQLFD�(QFRQWUDPRV� �� SHVRV� DO� QDFLPLHQWR� PHQRU� R� LJXDO� D�����J��VLHQGR�HO�PHQRU�GH������J��\����SHVRV�GH�����D�����J��3RU�HQFLPD�GH������J�H[LVWHQ���FDVRV��VLHQGRHO� PD\RU� GH� ����� J�� \� GH� ����� D� ����J�� H[LVWHQ� ��FDVRV�



���

������027,92�'(�/$�,17(5583&,Ð1�92/817$5,$'(/�(0%$5$=2
([LVWHQ����,�9�(���UHIOHMDGRV�ORV�PRWLYRV�HQ�OD�VLJXLHQWHWDEOD��Q������
0RWLYR�,�9�(� )UHFXHQFLD
7��� �
(QFHIDORFHOH �
2QIDORFHOH �
(VSLQD�EtILGD �
$QKLGUDPQLRV �
)LEURVLV�TXtVWLFD �
+LGURWRUD[���DVFLWLV �
&DUGLRSDWtD �
0RQRVRPtD�;2 �
$FUiQHR �
'LVSODVLD�yVHD �
7��� �
&URPRVRPD�PDUFDGRU�DGLFLRQDO �
'HOHFFLyQ�WHUPLQDO�FURPRVRPD�� �
+HUQLD�GLDIUDJPiWLFD �
3RVLEOH�WHUDWRJHQLD�SRU�UHWLQRLFR �
$JHQHVLD�UHQDO�ELODWHUDO �
7�����FDUGLRSDWtD �
+LGURFHIDOLD���KLJURPD�TXtVWLFR �
(VSLQD�EtILGD���YHQWULFXORPHJDOLD �
$FUiQHR���UDTXLVTXLVLV �
+LGURFHIDOLD���PLHORPHQLQJRFHOH���JDVWURVTXLVLV �
+LGURWyUD[���DVFLWLV���KLJURPD�TXtVWLFR���ROLJRDPQLRV �
&DUGLRSDWtD���ODELR�OHSRULQR���YHQWULFXORPHJDOLD �
2WUD�FURPRVRPRSDWtD���FURPRVRPD�PDUFDGRU�DGLFLRQDO��PRVDLFR� �
1R�FRQVWD �

7DEOD��Q�������0RWLYR�,�9�(�



���

������&$86$�'(�/$6�&(6É5($6
+D\� ���� FHViUHDV�� VLHQGR� ODV� FDXVDV� PiV� IUHFXHQWHV�SRU� RUGHQ� GH� IUHFXHQFLD�� SDUWR� HVWDFLRQDGR�SUHVHQWDFLyQ� GH� QDOJDV�� DOWHUDFLRQHV� GH� OD� )&)� � HLQGXFFLyQ�IDOOLGD��WDEOD�Q�������$�GHVWDFDU�

&DXVD�FHViUHD )UHFXHQFLD
$OWHUDFLRQHV�GH�OD�)&) ��
3DUWR�HVWDFLRQDGR ��
,QGXFFLyQ�IDOOLGD ��
3RGiOLFD ��
&HViUHD�DQWHULRU �
0DFURVRPD �
6LWXDFLyQ�WUDQVYHUVD �
2VWHRVtQWHVLV�FROXPQD�PDGUH �
'HVSURSRUFLyQ�SHOYLIHWDO ��
3ODFHQWD�SUHYLD �
6tQGURPH�+(//3 �
'331, �
3UHVHQWDFLyQ�GH�FDUD �
3URFLGHQFLD�GHO�SLH �
1R�FRODERUDFLyQ�PDWHUQD �
0DGUH�SRUWDGRUD�GH�KHPRILOLD�FRQ�IHWR�YDUyQ �
0DOD�KLVWRULD�REVWpWULFD �
3DUWR�HVWDFLRQDGR�\�DOWHUDFLRQHV�GH�OD�)&) �
3UHHFODPSVLD���DOWHUDFLRQHV�GH�OD�)&) �
3UHHFODPSVLD���SRGiOLFD �
3RGiOLFD���FHViUHD�DQWHULRU �
3UHHFODPSVLD���FHViUHD�DQWHULRU �
530���SRGiOLFD �
0LRPHFWRPtD�SUHYLD���SRGiOLFD �
*HPHODU���VtQGURPH�SROLPDOIRUPDWLYR �
*HPHODU���0LRPHFWRPtD�SUHYLD �

7DEOD� Q�� ���� &DXVD� GH� ODV� FHViUHDV�� '331,�� GHVSUHQGLPLHQWR� GH� SODFHQWD
QRUPRLQVHUWD��530��URWXUD�SUHPDWXUD�GH�PHPEUDQDV�



���

������6(0$1$�'(�),1$/,=$&,Ð1�'(/�(0%$5$=2
'H�ORV�����FDVRV��HQ�����QR�GLVSRQHPRV�GH�OD�VHPDQD�GHILQDOL]DFLyQ����������OR�TXH�HQ�VX�PD\RUtD�VH�GHEH�D�TXHVH� KD� UHDOL]DGR� HQ� RWUR� KRVSLWDO�� HO� GH� UHIHUHQFLD� SRUIDOWD� GH� FDPDV� R� FRQGLFLRQHV� SHGLiWULFDV�� R� ELHQ� XQFHQWUR�SULYDGR�SRU�HOHFFLyQ�GH�OD�SDFLHQWH�(O� ����� ILQDOL]D� DQWHV� GH� OD� VHPDQD� ��� �QXHVWUDSREODFLyQ� GHEH� SUHVHQWDU� XQ� EDMR� SRUFHQWDMH� GHDERUWRV�� \D� TXH� VH� HPSLH]D� D� FRQWURODU� DO� ILQDO� GHOSULPHU� WULPHVWUH�� \� DGHPiV� HVWi� VHOHFFLRQDGD� ODSREODFLyQ�FRQ�DPQLRFHQWHVLV���\�DQWHV�GH�OD�VHPDQD����HO�������VLHPSUH�TXH�HV�SRVLEOH�VL�KD\�YLDELOLGDG�IHWDO�VH�UHPLWH�DO� FHQWUR�GH�UHIHUHQFLD���(O�������ILQDOL]D� DSDUWLU�GH�OD�VHPDQD�����VLHQGR�OD�VHPDQD�PiV�IUHFXHQWHOD�����WDEOD�Q������

6HPDQD�GH�ILQDOL]DFLyQ )UHFXHQFLD 3RUFHQWDMH��
�� �� ���
�� ��� ����
�� ��� ����
�� ��� ��
�� ��� ����
�� � ���

7DEOD�Q�������)LQDOL]DFLyQ�D�WpUPLQR�

������$3*$5
'H�����FDVRV�UHFRJLGRV�� OD�PD\RU�SDUWH�FRUUHVSRQGH�DOD�SXQWXDFLyQ���������DO�PLQXWR�\����D�ORV���PLQXWRV���/HVLJXH�HQ�IUHFXHQFLD�������FRQ�����FDVRV��\������FRQ���FDVRV��(O������SUHVHQWD�$SJDU�LQIHULRU�D���DO�PLQXWR��\VyOR�HO������HV�LQIHULRU�D���DO�PLQXWR�\���PLQXWRV�



���

������1Ó0(52�'(�)(726
'H�ODV�SDFLHQWHV�GHO�HVWXGLR�HQ�JHQHUDO��HQFRQWUDPRV��HPEDUD]RV�JHPHODUHV� ���FDVRV���(O�UHVWR�FRUUHVSRQGHQD�HPEDUD]RV�~QLFRV�
�����3(62�0$7(512
+HPRV�UHFRJLGR�HVH�GDWR�HQ�ODV�SDFLHQWHV�D�ODV�TXHUHDOL]DPRV�6%����7��FRQ�OD�VLJXLHQWH�GLVWULEXFLyQ�GHSHVRV��WDEOD�Q������

3HVR )UHFXHQFLD 3RUFHQWDMH��
����� �� �
����� ��� ����
����� ��� ����
����� �� ��
����� �� ���
����� �� �
������� � ���

7DEOD�Q�������3HVR�PDWHUQR

(O�PHQRU�SHVR�FRUUHVSRQGH�D�����.J��\�HO�PD\RU�D�����.J�
������$120$/Ì$6�$/�1$&,0,(172
$� FRQWLQXDFLyQ� �WDEOD� Q�� ���� VH� GHWDOODQ� ORV� FDVRVUHFRJLGRV� HQ� ORV� TXH� VH� HQFXHQWUDQ� DQRPDOtDV� WUDV� HOQDFLPLHQWR��D�WpUPLQR�R�QR��



���

7DEOD�Q������$QRPDOtDV�DO�QDFLPLHQWR��6��VtQGURPH��&,$��FRPXQLFDFLyQ�LQWHUDXULFXODU��7*9�
WUDQVSRVLFLyQ�GH�JUDQGHV�YDVRV��9,��YHQWUtFXOR�L]TXLHUGR�
$120$/Ë$ )5(&8(1&,$ $120$/Ë$ )5(&8(1&,$
6��GH�'L�*HRUJH � 6LQGDFWLOLD�SLHV �
$QR�LPSHUIRUDGR � ,QVHUFLyQ� YHODPHQWRVD

FRUGyQ
�� �UHDQLPDFLyQ
SURIXQGD�

&DUGLRSDWtD
���&,$
���7*9
���&,9
���9HQWUtFXOR�~QLFR
���(VWHQRVLV�SXOPRQDU
���&,9�&,$

�����SDUWR��V���
�
�
�
�
�

$QJLRPDV
���(VSDOGD
���0DQR
���&DUD

�
�
�� �IUDFWXUD
FODYtFXOD�

(VWHQRVLV�KLSHUWUyILFD�GH
StORUR

� ,QIDUWR�SODFHQWDULR �
'LVSODVLD�yVHD
���$FRQGURSODVLD
���2WUD

�
�

'LiVWDVLV� PXVFXODWXUD
DEGRPLQDO

�

5LxyQ�PXOWLTXtVWLFR � 6RVSHFKD�FDUGLRSDWtD �
/DELR�OHSRULQR
���$LVODGR
���&RQ�ILVXUD�SDODWLQD

�
�

7��� �

5HWURJQDWLD�DVLPHWUtD
FUDQHDO

� 3ROLGDFWLOLD
���$PEDV�PDQRV
���8QD�PDQR

�
�

�$JHQHVLD� FXHUSR
FDOORVR���KLGURFHIDOLD

� $SpQGLFH�SUHDXULFXODU
���ÒQLFR
���0~OWLSOH

�
�� �� �� ItVWXOD
SUHDXULFXODU��

&LUFXODU�DSUHWDGD ��� �*�(�*�� ��IUDFWXUD� GH
FODYtFXOD����GLVWRFLD�KRPEURV���
FRUGyQ� FRUWR� ��� DSpQGLFH
SUHDXULFXODU����SDODGDU�KHQGLGR
��

6��SROLPDOIRUPDWLYR��UHWURJ�
QDWLD��SWHULJLXP�FROOL��DWUHVLD
FRDQDV��DUWURJULSRVLV
PLHPEURV�LQIHULRUHV�

�

&LUFXODU�OD[D �� 3LH�]DPER�ELODWHUDO �
1XGR� YHUGDGHUR� GH
FRUGyQ

� 7UDQVORFDFLyQ�HTXLOLEUDGD �
*�(�* ����FHIDORKHPDWRPD��� 3URPLQHQFLD�yVHD�RFFLSLWDO �
)UDFWXUD�GH�FODYtFXOD � +HPRIROLD �
&HIDORKHPDWRPD ���FLUFXODU�OD[D����3�(�*���� 7��� �
3�(�*� � 6RVSHFKD�GLVSODVLD�yVHD �
(VWHQRVLV� FRUGyQ� SRU
EULGD�DPQLyWLFD

� 'H[WURFDUGLD� �� 6�� UHJUHVLyQ
FDXGDO� �� DUWURJULSRVLV
PLHPEURV�LQIHULRUHV�

�

&ULSWRUTXLGLD � )UHQLOOR�OLQJXDO �
&RRPEV�GLUHFWR�� � ([DQWHPD� Wy[LFR� GHO� UHFLpQ

QDFLGR
�

'LVWRFLD�KRPEURV � &OLQRGDFWLOLD�ELODWHUDO �
&RUGyQ�FRUWR � 3+�SDWROyJLFR �
6��3LHUUH�5RELQ � 0DQR� KLSRSOiVLFD� �

FOLQRGDFWLOLD
�

'ROLFRFHIDOLD � (FWDVLD�SLpOLFD�ELODWHUDO �



���

��8QD�GLVSODVLD�yVHD�IDOOHFH�LQPHGLDWDPHQWH�WUDV�QDFHU�SUHVHQWD� DGHPiV� LQVHUFLyQ� YHODPHQWRVD� GH� FRUGyQ��� \QR�VH�UHDOL]D�HVWXGLR�DQDWRPRSDWROyJLFR���/D�WUDQVORFDFLyQ�HTXLOLEUDGD�VH�UHDOL]y�OD�DPLRFHQWHVLVSRU�SUHVHQFLD�GH�TXLVWHV�GH�SOH[R�FRURLGHR�ELODWHUDOHV��� (O� VtQGURPH� SROLPDOIRUPDWLYR� FRQ� UHWURJQDWLD�SWHULJLXP� FROOL�� DWUHVLD� GH� FRDQDV� \� DUWURJULSRVLV� GHPLHPEURV� LQIHULRUHV�� QR� IXH� FRQWURODGD� HQ� HO� KRVSLWDO�DFXGLy�SRU�SULPHUD�YH]�DO�SDUWR��� 6H� GLVSRQH� GH� 3+� UHFLHQWHPHQWH� \� QR� VH� UHFRJHVLVWHPiWLFDPHQWH�
������$1$720Ì$�3$72/Ð*,&$�)(7$/
+HPRV� UHFRJLGR� ODV� VLJXLHQWHV� DQDWRPtDV� SDWROyJLFDVSURFHGHQWHV�GH�,9(��YHU�WDEOD�Q������



���

$1$720Ë$�3$72/Ï*,&$ )5(&8(1&,$�<�&20(17$5,26
1R ���GLVSODVLD�yVHD�REVHUYDGD�GXUDQWH�HO

HPEDUD]R��IDOOHFH�WUDV�QDFHU��QR�UHDOL]iQGRVH
HVWXGLR�DQDWRPRSDWROyJLFR�

7HWUDORJtD�GH�)DOORW���7��� ���,9(�SRU�7�����7HWUDORJtD�GH�)DOORW�
6tQGURPH�GH�UHJUHVLyQ�FDXGDO���GH[WURFDUGLD
��DUWURJULSRVLV�PLHPEURV�LQIHULRUHV

�� �*HPHOR�� IDOOHFH� WUDV� QDFHU�� QR� GHVHD
LQWHUUXSFLyQ�VHOHFWLYD�GXUDQWH�HPEDUD]R�

(VSLQD�EtILGD ����,9(�
$JHQHVLD�UHQDO�ELODWHUDO ���GLDJQRVWLFDGD�HQ����7��HFR���7�H[WUDFOtQLFD

QRUPDO�
(QFHIDORFHOH ���YLVWR�HFR���7��QR�VH�SXHGH�PHGLU�71��,9(

�V����
2QIDORFHOH �
1RUPDO ���3RVLEOH�WHUDWRJHQLD�SRU�UHWLQRLFR�
+LJURPD�TXtVWLFR���ULxRQHV�HQ�KHUUDGXUD ���7����
(QFHIDORFHOH���WHWUDORJtD�GH�)DOORW ����,9(�SRU�FDUGLRSDWtD�
0DOIRUPDFLyQ� GH� $UQROG� &KLDUL� �� HVSLQD
EtILGD���KLGURFHIDOLD���43&�XQLODWHUDO

���,9(�SRU�HVSLQD�EtILGD���KLGURFHIDOLD�
+LJURPD�TXtVWLFR���KLGURWyUD[���DVFLWLV
��KHUQLD�GLDIUDJPiWLFD

�� �FDULRWLSR� QRUPDO�� ,9(� SRU� KLGURWyUD[� �
DVFLWLV���KLJURPD�

+LJURPD�TXtVWLFR���7�� ��1R�HFR���7��FDULRWLSR�SRU�KLJURPD�TXtVWLFR�
,9(�V���

2QIDORFHOH���DWUHVLD�FRORQ�GHUHFKR ���QR�HFR���7��FDULRWLSR�QRUPDO��,9(�V����
*DVWURVTXLVLV� �� PDOSRVLFLyQ� yUJDQRV
DEGRPLQDOHV���RUHMDV�GH�LPSODQWDFLyQ�EDMD

�� �HFR���7�� QR�HV� SRVLEOH�71�� JDVWURVTXLVLV� H
LPSUHVLRQD� WDPELpQ� PLHORPHQLQJRFHOH�,9(� V
���

5DL]� QDVDO� DQFKD�� RUHMDV� LPSODQWDFLyQ� EDMD�
DGHOJD]DPLHQWR�GH�PHMLOODV

�FDULRWLSR�SRU�DXPHQWR�ULHVJR�71��FURPRVRPD
PDUFDGRU�DGLFLRQDO��,9(�V����

$JHQHVLD� UHQDO� ELODWHUDO� �� VtQGURPH� GH
UHJUHVLyQ�FDXGDO�FRQ�DJHQHVLD�GH�DQR��~WHUR�
YDJLQD�\�XUHWUD���DUWURJULSRVLV� GH�PLHPEURV
LQIHULRUHV�FRQ�VLQGDFWLOLD���$88

���71�QRUPDO��DQKLGUDPQLRV���VRVSHFKD
DJHQHVLD�UHQDO�ELODWHUDO��,9(�V����

+HUQLD�GLDIUDJPiWLFD���SLHV�]DPERV���EULGD
DPQLyWLFD

����QR�HFR����7��HFR�V����KHUQLD�GLDIUDJPiWLFD
��SLHV�]DPERVÆ,9(�

$88����DQR�LPSHUIRUDGR���DWUHVLD�GH�UHFWR ����HFR���7�QRUPDO��HFR�V����$88
���YHQWULFXORPHJDOLD
ELODWHUDO�KLSRWHORULVPRÆFDULRWLSR�GHOHFFLyQ
WHUPLQDO�&U�Æ,9(�V���

&,$� �� KLSRSODVLD� 9'� �� ODELR� OHSRULQR
ELODWHUDO���SDODGDU�KHQGLGR

���HFR���7�QRUPDO��HFR���7��KLSRSODVLD�9'�
ODELR�OHSRULQR��YHQWULFXORPHJDOLD
ELODWHUDOÆFDURWLSR�QRUPDO��,9(�V����

7DEOD�Q������$QDWRPtD�SDWROyJLFD�GH�ORV�,�9�(�



���

���(67$'Ì67,&$
3DUD� HO� SURFHVDPLHQWR� GH� GDWRV� GHO� SUHVHQWH� HVWXGLR�WRGRV� ORV� FDVRV� KDQ� VLGR� LQWURGXFLGRV� HQ� XQD� EDVH� GHGDWRV� \� WUDWDGRV� HVWDGtVWLFDPHQWH� FRQ� HO� SDTXHWHHVWDGtVWLFR�6366�YHUVLyQ����SDUD�:LQGRZV�$� FRQWLQXDFLyQ� VH� GHILQHQ� ORV� PpWRGRV� HVWDGtVWLFRVDSOLFDGRV�HQ�FDGD�XQR�GH�ORV�DSDUWDGRV�GHO�HVWXGLR�
����(67$'Ì67,&$�'(6&5,37,9$
6H�KD�UHDOL]DGR�XQD�GHVFULSFLyQ�HVWDGtVWLFD�GH�DOJXQDVYDULDEOHV� PRWLYR� GH� HVWXGLR�� HQ� ODV� FXDQWLWDWLYDV�� VXWHQGHQFLD� FHQWUDO� �PHGLD� DULWPpWLFD�� \� VX� GLVSHUVLyQ�H[SUHVDGD� HQ� � GHVYtR� HVWiQGDU� \� UDQJRUHVSHFWLYDPHQWH��3DUD� OD� GHVFULSFLyQ� GH� YDULDEOHV� FDWHJyULFDV� VH� KDQXWLOL]DGR� Q~PHURV� DEVROXWRV� \� SRUFHQWDMH� UHVSHFWR� DOWRWDO�
����(67$'Ì67,&$�$1$/Ì7,&$
/RV� PpWRGRV� HVWDGtVWLFRV� XWLOL]DGRV� YDUtDQ� HQ� IXQFLyQGH�TXH�OD�YDULDEOH�TXH�TXHUHPRV�HVWXGLDU�VHD�FXDOLWDWLYDR�FXDQWLWDWLYD��(O�QLYHO�GH�VLJQLILFDFLyQ� OR�HVWDEOHFLPRVHQ�HO�����GH�FRQILDQ]D��S��������
3DUD� OD� FRPSDUDFLyQ� GH� YDULDEOHV� FXDQWLWDWLYDV� KHPRVXWLOL]DGR�ORV�WHVWV�GH�OD�´Wµ�GH�6WXGHQW�\�HO�DQiOLVLV�GHOD� YDULDQ]D� �$129$��� VHJ~Q� VH� FRPSDUHQ� GRV� R� PiVJUXSRV�UHVSHFWLYDPHQWH�



���

3DUD�ORV�GDWRV�FXDOLWDWLYRV�KHPRV�XWLOL]DGR�HO�WHVW�GH�χ2R�HO�WHVW�GH�OD�SUREDELOLGDG�H[DFWD�GH�)LVKHU�
3DUD� UHDOL]DU� HO� HVWXGLR� GH� DVRFLDFLyQ� HQWUH� YDULDEOHVDSOLFDPRV� XQ� DQiOLVLV� GH� UHJUHVLyQ�� XWLOL]DQGR� HOFRHILFLHQWH� GH� FRUUHODFLyQ� GH� 3HDUVRQ� R� 6SHDUPDQVHJ~Q�VH�WUDWH�GH�YDULDEOHV�FXDQWLWDWLYDV�R�FXDOLWDWLYDVFDWHJyULFDV�UHVSHFWLYDPHQWH�
3DUWLHQGR�GH�OD�LQIRUPDFLyQ�FRQWHQLGD�HQ�WDEODV�GH��;�R� WDEODV� GH� FRQWLQJHQFLD� FDOFXODPRV� OD� FDSDFLGDGGLDJQyVWLFD� ODV� WpFQLFDV� GH� FULEDGR� \� GH� RWURVPDUFDGRUHV� UHFRJLGRV� HQ� HO� HVWXGLR�� $Vt� FDOFXODPRV� ODVHQVLELOLGDG� �6��� HVSHFLILFLGDG� �(��� YDORU� SUHGLFWLYRSRVLWLYR� �933��� YDORU� SUHGLFWLYR� QHJDWLYR� �931��SURSRUFLyQ�GH�)3�\�QHJDWLYRV� �)1���H[DFWLWXG�� tQGLFH�-GH�<RXGHQ��\�SUREDELOLGDG�SUH�SUXHED��/D�6�FRQVLVWH�HQOD� SURSRUFLyQ� GH� JHVWDFLRQHV� FRQ� OD� FDUDFWHUtVWLFD�FURPRVRPRSDWtD� R� DQRPDOtD� IHWDO�� TXH� SUHVHQWDQ� XQUHVXOWDGR�SRVLWLYR��OD�SUREDELOLGDG�GH�TXH�OD�SUXHED�VHDSRVLWLYD�HQWUH�DTXHOODV�TXH�SUHVHQWDQ�OD�FDUDFWHUtVWLFD�HV�GHFLU��LQGLFD��OD�XWLOLGDG�GH�OD�SUXHED�SDUD�LGHQWLILFDUD� ODV� JHVWDQWHV� FRQ� OD� FDUDFWHUtVWLFD� �ODV� SUXHEDV� GHFULEDGR�R�VFUHHQLQJ�KDQ�GH�VHU�PX\�VHQVLEOHV���/D�(�HVOD� SURSRUFLyQ� GH� JHVWDFLRQHV� VLQ� OD� FDUDFWHUtVWLFD� TXHSUHVHQWDQ�XQ�UHVXOWDGR�QHJDWLYR��OD�SUREDELOLGDG�GH�TXHOD�SUXHED�VHD�QHJDWLYD�HQWUH�DTXHOODV�TXH�QR�SUHVHQWDQOD� FDUDFWHUtVWLFD�� HV� GHFLU�� LQGLFD� OD� XWLOLGDG� SDUDLGHQWLILFDU� D� ODV� JHVWDFLRQHV� VLQ� OD� FDUDFWHUtVWLFD�� /DVHQVLELOLGDG� \� HVSHFLILFLGDG� QR� VH� DIHFWDQ� SRU� ODSUHYDOHQFLD��(O�933�LQGLFD�OD�SUREDELOLGDG�GH�TXH�FXDQGRH[LVWD�XQ�UHVXOWDGR�SRVLWLYR�OD�JHVWDFLyQ�HVWi�DIHFWD��VH
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���

���$63(&726�0(72'2/Ð*,&26


&DSDFLGDG� GLDJQyVWLFD� GH� OD� HGDG� \� OD� 71�� (OFiOFXOR� UHDOL]DGR� SDUD� YDORUDU� OD� FDSDFLGDG� GLDJQyVWLFDGH�OD�HGDG�SDUD�OD�7U����FXDQGR�VH�UHDOL]D�OD�HFRJUDItDGH�OD�71�LQFOX\H���FDVRV�GH�7U�����TXH�VRQ�WRGRV�ORV�TXHDSDUHFHQ�HQ�HO�HVWXGLR«�6LQ�HPEDUJR��FXDQGR�VH�UHDOL]DOD�PLVPD�YDORUDFLyQ�SDUD�OD�7U�����SHUR�FRQ�OD�PHGLGD�GHOD�71��LQFOX\H���FDVRV��\D�TXH�KD\�XQ�FDVR�GH�ODV���7U���TXH� QR� VH� UHDOL]y� OD� YDORUDFLyQ� GH� OD� 71� �DFXGLy� HQ� ODVHPDQD���PiV���GtDV�D�OD�HFRJUDItD�SRU�/&1��\�VX�HGDGHUD�GH����DxRV��SRU� OR�TXH�GHFLGLy�GH�HQWUDGD�UHDOL]DUDPQLRFHQWHVLV��


�&RQVHFXHQFLDV�GH�DSOLFDU� OD�71�HQ�HO����7�\�HO
6%���7��6H�UHDOL]D�FRPR�VFUHHQLQJ�XQLYHUVDO� OD�71�HQHO����7��SHUR�FXDQGR�H[LVWH�XQ�ULHVJR�HOHYDGR�PHGLDQWHOD�71�� OD� SDFLHQWH� RSWD� SRU� OD� SUXHED� LQYDVLYD� \� QR� VHUHDOL]D�HO�VFUHHQLQJ�GHO����7�1R�H[LVWH�QLQJ~Q�FDULRWLSR�FRQ�UHVXOWDGR�7U����R����TXHVH�KDOOD�UHDOL]DGR�6%����7��(OOR�SRGUtD�H[SOLFDUVH�SRUTXHGH�ORV���FDVRV�GH�7U����GLDJQRVWLFDGRV�DQWHSDUWR����VHUHDOL]DURQ�OD�71�HQ�HO����7��\�GH�HOORV���WXYLHURQ�ULHVJRDXPHQWDGR��(VWDV�SDFLHQWHV��FRPR�FRPHQWDPRV��RSWDURQSRU� OD� UHDOL]DFLyQ� GH� WpFQLFD� LQYDVLYD�� SRU� OR� TXH� QRGHVHDURQ�UHDOL]DU�HO�6%��3RU�WDQWR��HQ�QXHVWUR�HVWXGLR�WRGDV�ODV�7U����TXH�VH�UHDOL]DURQ�OD�YDORUDFLyQ�GH�OD�71PRVWUDURQ�LQFUHPHQWR�GHO�ULHVJR��H[FHSWR�XQ�FDVR��TXHIXH�QRUPDO��71 ����PP���\�VH�FDULRWLSy�SRU�OD�SUHVHQFLDGH�XQD� FDUGLRSDWtD� �WHWUDORJtD� GH�)DOORW�� GLDJQRVWLFDGDHQ� OD� HFRJUDItD� PRUIROyJLFD� GHO� ��� 7�� (V� VDELGD� ODHOHYDGD�SUHYDOHQFLD�GH�FURPRVRPRSDWtDV�HQWUH�ORV�IHWRVTXH�SUHVHQWDQ�PDOIRUPDFLRQHV�PD\RUHV�\�HVSHFLDOPHQWH



���

FDUGLRSDWtDV��$FKLURQ�HW�DO���������1LFRODLGHV���������(OFDVR�GLDJQRVWLFDGR�WUDV�QDFHU�WDPSRFR�VH�UHDOL]y�6%���7�5HVSHFWR�D�OD�7U�����GH�ORV�GLDJQRVWLFDGRV�DQWHSDUWR��XQFDVR�WXYR� OD�71�SDWROyJLFD�\�RWUR�QR� �OD�71�QRUPDO� VHUHDOL]y� FDULRWLSR� SRU� TXLVWH� GH� SOH[R� FRURLGHR��� &RQGLIHUHQWH�DOJRULWPR�WDQWR�OD�71�FRPR�HO�6%����7�VH�KDQPRVWUDGR�HILFDFHV�HQ�OD�VHOHFFLyQ�GH�SDFLHQWHV�TXH�VRQSRUWDGRUDV�GH�KLMRV� DIHFWRV�GH�7U� ��� �6SHQFHU� HW� DO��������6SHQFHU�� �����E��6SHQFHU�HW� DO��� �����F��7XO� HWDO���������6SHQFHU�HW�DO��������G���(O�FDVR�GLDJQRVWLFDGRSRVWSDUWR� WXYR� XQ� FRQWURO� LQVXILFLHQWH�� QR� VH� UHDOL]yHFRJUDItD� GHO� ��� 7� QL� ��� 7�� QL� 6%� ��� 7�� \� Vt� ODPRUIROyJLFD� GHO� ��� 7� SHUR� LQGLFDED� LPSRVLELOLGDG� GHYDORUDFLyQ� GH� HVWUXFWXUDV� GDGD� OD� PDOD� WUDQVPLVLyQYLEURDF~VWLFD�(VWR� VH� SRGUtD� H[SOLFDU� SRUTXH� FOiVLFDPHQWH� VH� YHQtDUHDOL]DQGR�HQ�GLFKD�]RQD�D�ODV�JHVWDQWHV�HO�6%����7��SRUHOOR�� GHVGH� OD� FUHDFLyQ� GHO� VHUYLFLR� HQ� HO� DxR� ����� VHUHDOL]DED�ORV�GRV�WLSRV�GH�VFUHHQLQJ��71�\�6%����7���&RQORV�FDVRV�GHWHFWDGRV�SRU�HO�LQFUHPHQWR�GH�ULHVJR�GH�OD71��SRFR�D�SRFR�ORV�HVSHFLDOLVWDV�IXHURQ�DEDQGRQDQGR�HO6%����7�FRPR�VFUHHQLQJ�XQLYHUVDO�� \� VH� UHDOL]DED�DQWHSDFLHQWHV� HQ� HGDG� OtPLWH� ������� DxRV��� DQVLHGDGPDWHUQD��HWF�$O� LJXDO� TXH� RWURV� HVWXGLRV� HQ� ORV� TXH� VH� KD� UHDOL]DGRVFUHHQLQJ� VHFXHQFLDO� RIUHFLHQGR� WUDV� HO� GHO� ��� 7� ODREWHQFLyQ�GHO�FDULRWLSR��VH�GHWHFWDQ�OD�PD\RU�SDUWH�GHODV� DQRPDOtDV� HQ�HO� ���7�� \� OD� SDFLHQWH� TXH� OR� SUHVHQWDDOWHUDGR�QR�GHVHD�UHDOL]DUVH�RWUR�VFUHHQLQJ��\D�TXH�QRYD� D� PRGLILFDU� VX� GHFLVLyQ� HQ� FXDQWR� DO� GHVHR� GHFDULRWLSR�



���

'H� WRGRV� PRGRV�� H[LVWHQ� HVWXGLRV� TXH� DXPHQWDQ� ODVHQVLELOLGDG�SDUD�OD�GHWHFFLyQ�GH�7U����FXDQGR�UHDOL]DQFRPR�HQ�HVWH�WUDEDMR�HO�6%����7��OOHJDQGR�D�XQD�WDVD�GHGHWHFFLyQ�GHO�����FRQ�XQD�WDVD�GH�UHVXOWDGRV�SRVLWLYRVGHO� ����� �6FKXFKWHU� HW� DO��� ������� HV� PiV�� ODFRPELQDFLyQ�GH�ORV�GRV�PpWRGRV�PHMRUD�D� OD�XWLOL]DFLyQGH�FXDOTXLHUD�GH�ORV�RWURV�GRV�GH�PDQHUD�DLVODGD��6L�HOXVR�GHO�6%����7�VH�OLPLWDUD�VyOR�D� ORV�FDVRV�FRQ�ULHVJRSRU� OD�71�� VH� UHGXFLUtDQ� ODV� WpFQLFDV� LQYDVLYDV�� SHUR� DFRVWD�GH�GLVPLQXLU�OD�WDVD�GH�GHWHFFLyQ�


�(FRJUDItD�PRUIROyJLFD�
(O� VtQGURPH� GH� UHJUHVLyQ� FDXGDO� REVHUYDGR� HQ� ODHFRJUDItD� PRUIROyJLFD� FRUUHVSRQGtD� D� XQ� HPEDUD]RJHPHODU� JHVWDQWH� FRQ� ),9�� TXH� DGHPiV� SUHVHQWDEDGH[WURFDUGLD� \� DUWURJULSRVLV� GH� PLHPEURV� LQIHULRUHV�6H� WUDWDED� GH� XQD� JHVWDFLyQ� ELFRULDO� ELDPQLyWLFD�� FRQVFUHHQLQJ�PHGLDQWH�71�QRUPDO� GH� DPERV� JHPHORV�� TXHQR� VH� UHDOL]y� 6%� ��� 7�� \� � UHKXVy� OD� UHDOL]DFLyQ� GHFDULRWLSR�� � /D� SDFLHQWH� QR� GHVHy� LQWHUUXPSLU� ODJHVWDFLyQ�PHGLDQWH�RFOXVLyQ�GHO�FRUGyQ�XPELOLFDO��'DGDOD�PDOD�WUDQVPLVLyQ�HFRJUiILFD�\� OD�QR�YLVXDOL]DFLyQ�GHOGLDIUDJPD�� VH� UHDOL]y� XQD� 501� \� VH� GHVFDUWy� KHUQLDGLDIUDJPiWLFD��/D�SDFLHQWH�IXH�UHPLWLGD�SDUD�HO�SDUWR�DOKRVSLWDO�GH�UHIHUHQFLD��HO�IHWR�IDOOHFLy�WUDV�QDFHU�
� /D� DXVHQFLD� JiVWULFD� REVHUYDGD� HQ� OD� HFRJUDItDPRUIROyJLFD� SUHVHQWDED� 'RSSOHU� GH� DUWHULD� XPELOLFDOFRQ� IOXMR� UHYHUVR�� 5�&�,�8�� H� LQWHVWLQR� KLSHUHFRJpQLFR�6H� WUDWDED� GH� XQD� JHVWDFLyQ� JHPHODU� ELFRULDOELDPQLyWLFD� HVSRQWiQHD�� \� OD� SDFLHQWH� VH� FLWy� DO� GtDVLJXLHQWH� SDUD� OD� UHDOL]DFLyQ� GH� DPQLRFHQWHVLV�� QR



���

SUHVHQWDQGR� ODWLGR� FDUGtDFR� GLFKR� IHWR�� SRU� OR� TXH� DOVHU�QRUPDO�HO�RWUR�IHWR��QR�VH�FDULRWLSy�


�*HVWDFLyQ�JHPHODU��H[LVWHQ���FDVRV�GH�JHVWDFLRQHVJHPHODUHV�� UHDOL]iQGRVH�6%����7�HQ�GRV� FDVRV�� XQR�GHHOORV� IXH� GH� ULHVJR� �QR� RWUR� IDFWRU� GH� ULHVJR��UHDOL]iQGRVH�DPQLRFHQWHVLV���FRQ�FDULRWLSR�QRUPDO�

��� ,1'(3(1'(1&,$� '(� /26� 0$5&$'25(6� '(&520262023$7Ì$6
/RV� PDUFDGRUHV� HFRJUiILFRV� \� ELRTXtPLFRV� SXHGHQFRPELQDUVH�FRQ�OD�HGDG��\�DVt�DXPHQWDU�OD�VHQVLELOLGDG�\KDFHU� HO� VFUHHQLQJ� PiV� HIHFWLYR�� 3DUD� HOOR�� GHEHQ� VHULQGHSHQGLHQWHV� HQWUH� Vt�� 1R� H[LVWHQ� GDWRV� GHLQWHUUHODFLyQ�HQWUH� ORV�PDUFDGRUHV�HFRJUiILFRV� �GHO���7�\� OD�71�HQ�HO����7��R�HO�6%�HQ�HO����7�R�HO����7��6LQHPEDUJR��QR�H[LVWH�QLQJXQD�UD]yQ�ILVLROyJLFD�SRU�OD�TXHSXHGDQ� HVWDU� LQWHUUHODFLRQDGRV�� SRU� OR� TXH� VH� SRGUtDDVXPLU� TXH� VRQ� LQGHSHQGLHQWHV� �1LFRODLGHV�� ������1RVRWURV� KHQRV� UHDOL]DGR� HO� HVWXGLR� GH� FRUUHODFLyQHQWUH� QXHVWURV�PDUFDGRUHV�� \� VH� REVHUYD� TXH� OD� HGDG�71�� �K&*�\�$)3�QR�VH�HQFXHQWUDQ�UHODFLRQDGRV�HQWUHVt�� $VL� PLVPR�� RWURV� HVWXGLRV� KDQ� FRPSUREDGR� ODDXVHQFLD� GH� DVRFLDFLyQ� HQWUH� ORV� PDUFDGRUHVELRTXtPLFRV��WDQWR�GHO����FRPR�GHO����7��FRQ�OD�71�\�ODHGDG� �&XFNOH� HW� DO��� ������ 6SHQFHU� HW� DO��� ����� D�6SHQFHU�HW�DO��������E��1LFRODLGHV��������&RPR� FRQVHFXHQFLD�� HV� SRVLEOH� UHDOL]DU� XQ� VFUHHQLQJVHFXHQFLDO� HQ� OD� HVWLPDFLyQ� GHO� ULHVJR�� WHQLHQGR� HQFXHQWD�HO� UHVXOWDGR�GHO� VFUHHQLQJ�SUHYLR�� SRU� OR� TXH�HOULHVJR�VH�YD�PRGLILFDQGR�HQ�IXQFLyQ�GHO�UHVXOWDGR�GH�ODV



���

SUXHEDV� DQWHULRUHV�� ([LVWHQ� DOJXQDV� H[FHSFLRQHV� HQ� HOVFUHHQLQJ�VHFXHQFLDO��\D�FRPHQWDGR�DQWHULRUPHQWH�

��� /$6� 7e&1,&$6� '(� &5,%$'2� ,1)/8(1&,$1� (/325&(17$-(� '(� 3$&,(17(6� � 3$5$� 5($/,=$5358(%$6�,19$6,9$6�
(QWUH�ORV�EHQHILFLRV�GHO�VFUHHQLQJ�GH�FURPRVRPRSDWtDVVH�HQFXHQWUDQ��� /D� HOHFFLyQ� GH� OD� FRQWLQXDFLyQ� R� QR� GH� XQDJHVWDFLyQ�DIHFWD��� 7UDQTXLOLGDG� GHULYDGD� GHO� FRQRFLPLHQWR� GH� XQPHQRU�ULHVJR��� $MXVWH�DQWH�OD�QXHYD�VLWXDFLyQ�GH�ORV�SDGUHV�TXHRSWHQ� SRU� OD� FRQWLQXDFLyQ� HQ� FDVR� GH� ODFRQILUPDFLyQ�GH�SDWRORJtD�(QWUH�ORV�LQFRQYHQLHQWHV��� 3pUGLGDV� GH� IHWRV� QRUPDOHV� GHULYDGRV� GH� ODVSUXHEDV�LQYDVLYDV��� $QVLHGDG�FDXVDGD�SRU�UHVXOWDGRV�)1�\�)3��� 7RPD�GH� GHFLVLRQHV� WUDXPiWLFDV� LQQHFHVDULDV�� ODSUHYDOHQFLD�GH�DQHXSORLGtDV�GLVPLQX\H�FRQ�OD�HGDGGH�JHVWDFLyQ��3HUDOHV�HW�DO���������
/D�SRVLELOLGDG�GH�FXOWLYDU�\�DQDOL]DU�HO� FDULRWLSR�HQ� ODVFpOXODV�GH�OtTXLGR�DPQLyWLFR�VH�GHPRVWUy�D�ILQDOHV�GH�ODGpFDGD� GH� ORV� ���� /RV� SULPHURV� LQWHQWRV� VH� UHDOL]DURQYtD� WUDQVYDJLQDO�� \� SRVWHULRUPHQWH� VH� DGRSWy� OD� YtDDEGRPLQDO�� $� SULQFLSLRV� GH� ORV� DxRV� ��� VH� UHDOL]DED� DFLHJDV�� \� SRVWHULRUPHQWH� \� KDVWD� SULQFLSLRV� GH� ORV� ���VH� UHDOL]DED� PHGLDQWH� HFRJUDItD�� HVWiWLFD� \� OXHJR� HQ



���

WLHPSR�UHDO��TXH�VH�XWLOL]DED�SDUD�LGHQWLILFDU�XQD�ODJXQDGH� OtTXLGR� DPQLyWLFR� OLEUH� GH� SODFHQWD�� /D� SRVLFLyQ� HUDPDUFDGD�HQ�HO�DEGRPHQ�PDWHUQR���\��SRVWHULRUPHQWH��HQRFDVLRQHV� SDVDEDQ� KDVWD� GRV� GtDV��� VH� UHDOL]DED� ODH[WUDFFLyQ� D� FLHJDV�� $FWXDOPHQWH� VH� SUDFWLFD� EDMRYLVLyQ�HFRJUiILFD�GLUHFWD��1LFRODLGHV�HW�DO���������/D� DPQLRFHQWHVLV� WHPSUDQD� VXUJH� SDUD� HYLWDU� ORVSUREOHPDV�GH�GLDJQyVWLFR�WDUGtR�GH�OD�DPQLRFHQWHVLV�HQHO� ��� 7�� FXDQGR� OD� JHVWDQWH� \D� QRWD� ORV� PRYLPLHQWRVIHWDOHV�\� OD�JHQWH�GH�DOUHGHGRU�\D�UHFRQRFH�VX�HVWDGRSRU�VX�DSDULHQFLD�ItVLFD��\�HYLWDU�ORV�SUREOHPDV�GH�IDOORGH� FXOWLYR� FHOXODU� GH� OD� ELRSVD� FRULDO�� &RQVLVWH� HQ� ODDPQLRFHQWHVLV� GH� OD� ������ VHPDQDV� GH� JHVWDFLyQ�� 6HLQWURGXMR�DO�ILQDO�GH�ORV�����SHUR�VH�KD�DEDQGRQDGR�SRUVXV� GHVYHQWDMDV�� HO� IUDFDVR� GHO� FXOWLYR� HV� PD\RU�� DVtFRPR� OD� WDVD� GH� DERUWRV�� \� VH� KD� REVHUYDGR� PD\RULQFLGHQFLD� GH� SLHV� ]DPERV�� SUREDEOHPHQWH� FRPRFRQVHFXHQFLD� GH� SpUGLGD� GH� OtTXLGR� WUDV� HOSURFHGLPLHQWR� �6XQGEHUJ� HW� DO�� ������ &(0$7� HW� DO��������� 5HFLHQWHPHQWH� VH� KD� SURSXHVWR� ODDPQLRILOWUDFLyQ�HQ�UHODFLyQ�D�OD�DPQLRFHQWHVLV�WHPSUDQD�WpFQLFD�TXH�SUHFLVD�GH�PD\RUHV�HVWXGLRV�SDUD�HYDOXDU�VXVHJXULGDG��3DSS�HW�DO���������/D�ELRSVLD�FRULDO�VH�FRPHQ]y�D�UHDOL]DU�D�ILQDOHV�GH�ORVDxRV� ��� PHGLDQWH� KLVWHURVFRSLD�� SHUR� OD� WpFQLFD� VHDEDQGRQy� D� IDYRU� GH� OD� DPQLRFHQWHVLV�� GHELGR� D� ORVIUDFDVRV�HQ�OD�REWHQFLyQ�GH�OD�PXHVWUD�\�HO�FDULRWLSR��(QORV� ��� UHVXUJLy�� SRU� HO� GHVHR� GH� XQ� GLDJQyVWLFRWHPSUDQR�� UHDOL]iQGRVH� PHGLDQWH� XQD� FiQXOD� TXH� VHLQWURGXFtD� D� FLHJDV� HQ� HO� ~WHUR� D� WUDYpV� GHO� FHUYL[�3RVWHULRUPHQWH�VH�UHDOL]y�PHGLDQWH�FRQWURO�HFRJUiILFR



���

GLUHFWR�YtD�WUDQVDEGRPLQDO�\�WUDQVFHUYLFDO��PHGLDQWH�ODLQWURGXFFLyQ�GH�GLYHUVDV�FiQXODV�\�SLQ]DV�GH�ELRSVLD�$O� UHDOL]DUVH� DQWHV� TXH� OD� DPQLRFHQWHVLV�� WLHQH� ODYHQWDMD� GH� SURSRUFLRQDU� XQ� GLDJQyVWLFR� PXFKR� DQWHV�(VWR�HV�EHQHILFLRVR�SDUD� ODV�SDUHMDV�TXH�FRQVLGHUDQ� ODLQWHUUXSFLyQ� GHO� HPEDUD]R� FRPR� XQD� RSFLyQ�� 6HUHDOL]DFLyQ�WDPELpQ�HV�SRVLEOH�GXUDQWH�HO����\����7��6HKDQ�REVHUYDGR�DPSXWDFLRQHV�GH�PLHPEURV�HQ� ORV�FDVRVHQ� TXH� VH� KD� UHDOL]DGR� GH� OD� �� D� ODV� ��� VHPDQDV� GHJHVWDFLyQ��(QWUH�ORV�SRVLEOHV�PHFDQLVPRV�VH�HQFRQWUDUtDOD� KLSRSHUIXVLyQ�� HPEROL]DFLyQ� R� OLEHUDFLyQ� GHVXVWDQFLDV� YDVRDFWLYDV�� \� WUDXPDWLVPR�� 3RU� HOOR�� GHEHUHDOL]DUVH� D� SDUWLU� GH� OD� ��� VHPDQD�� � \� SRU� SHUVRQDOH[SHULPHQWDGR��1LFRODLGHV�HW�DO���������
([LVWHQ� GLIHUHQWHV� SUXHEDV� GH� VFUHHQLQJ� TXH� DGHPiVSXHGHQ� VHU� UHDOL]DGDV� HQ� GLIHUHQWHV� PRPHQWRV� GH� ODJHVWDFLyQ�� \� SUHVHQWDQ� GLIHUHQWHV� WDVDV� GH� GHWHFFLyQ�SRU�HOOR��GHEHPRV�SODQWHDUQRV�TXp�SUXHEDV�XWLOL]DPRV�HQGHWHUPLQDGRV� PRPHQWRV�� (Q� SULQFLSLR� VHUtD� GHVHDEOHXQD�SUXHED�FRQ�OD�PD\RU�6�SRVLEOH��VyOD�R�DVRFLDGD���\DTXH� FRQ� HOOR� GHWHFWDPRV� HO� PD\RU� Q~PHUR� GHFURPRVRPRSDWtDV��FRQ�XQD�PHQRU�QHFHVLGDG�GH�UHDOL]DUWpFQLFDV�LQYDVLYDV��\�SRU�WDQWR�GLVPLQX\HQGR�OD�WDVD�GHSpUGLGD�GH�IHWRV�VDQRV�/D�WDVD��GH�WpFQLFDV�LQYDVLYDV�HTXLYDOH�D�OD�WDVD�GH�)3��\QRUPDOPHQWH� VH� ILMD� HQ� XQ� GHWHUPLQDGR� SRUFHQWDMH�JHQHUDOPHQWH������$�SDUWLU�GH�pVWH�VH�HVWLPD�OD�6�GHFDGD� SUXHED� GH� VFUHHQLQJ�� OR� TXH� SHUPLWH� ODFRPSDUDFLyQ�HQWUH�ODV�PLVPDV�/D� UHDOL]DFLyQ� GH� VFUHHQLQJ� GH� FURPRVRPRSDWtDVFRQOOHYD� OD� UHDOL]DFLyQ� GH� WpFQLFDV� LQYDVLYDV� SDUD� HO



���

HVWXGLR� GHO� FDULRWLSR�� \� � OD� SDFLHQWH� TXH� KD� UHDOL]DGRHVWH� SDVR� HV� SRUTXH� HQ� FDVR� GH� UHVXOWDGR� SRVLWLYR� \HVWp�LQGLFDGR��SUREDEOHPHQWH��YD�D�GHVHDU�,�9�(���(V�LPSRUWDQWH�SXHV�FRQRFHU�HQ�FLIUDV�OD�LPSRUWDQFLD�TXHUHSUHVHQWD� SDUD� OD� SDFLHQWH� OD� H[LVWHQFLD� GH� XQVFUHHQLQJ� SRVLWLYR�� UHVSHFWR� D� VL� GHFLGH� GLDJQyVWLFRPHGLDQWH�SUXHED� LQYDVLYD�� �DVt�FRPR�VX�GHFLVLyQ�DFHUFDGH� OD� FRQWLQXLGDG� R� QR� GHO� HPEDUD]R� HQ� FDVR� GH� IHWRDIHFWR�� (VWXGLRV� UHDOL]DGRV� DFHUFD� GHO� SRUFHQWDMH� GHSDFLHQWHV�TXH�GHFLGHQ�UHDOL]DUVH�SUXHED�LQYDVLYD�WUDV�HOFRQRFLPLHQWR�GH� OD�H[LVWHQFLD�GH�ULHVJR��HQ�GLIHUHQWHVSREODFLRQHV��HVWLPDQ�DOUHGHGRU�GHO���������'H�PDQHUDVLPLODU��ODV�SDFLHQWHV�TXH�GHFLGHQ�ILQDOL]DU�OD�JHVWDFLyQWUDV�FRQRFHU�OD�H[LVWHQFLD�GH�FURPRVRPRSDWtD��VHJ~Q�ORVGDWRV�SXEOLFDGRV�VH�DSUR[LPD�DO����������%LJJLR�HW�DO�������� 6SHQFHU� HW� DO��� ����� G��� (Q� QXHVWUD� SREODFLyQ�SUiFWLFDPHQWH� OD� WRWDOLGDG� GH� OD� PXHVWUD� GHFLGLyUHDOL]DU�SUXHED� LQYDVLYD�VL�HO� VFUHHQLQJ�VH�FRQVLGHUDEDSRVLWLYR�� \� WRGDV� ODV� DOWHUDFLRQHV� FURPRVyPLFDV� TXHFRPSRUWDEDQ� � DQRPDOtDV� R� ULHVJR� GH� ODV� PLVPDV�GHFLGLHURQ�,�9�(���
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����� ,1)/8(1&,$� '(� /$6� 358(%$6� '(� &5,%$'262%5(�(/�5,(6*2�$�35,25,��(7$5,2�
(Q�JUXSRV�GH�ULHVJR�HWDULR�����������DO�SUDFWLFDU�71�HOULHVJR� GHVDSDUHFH� HQ� ���� GH� ���� FDVRV�� OR� TXH� VXSRQH��������,&�����������D���������HV�GHFLU��OR�GLVPLQX\HVLJQLILFDWtYDPHQWH� GH� ����� GH� ULHVJR�� (Q� HO� PLVPRJUXSR�VyOR�D����SDFLHQWHV�VH�UHDOL]y�6%����7��GH�ORV�TXHHQ���FDVRV�VH�GLVPLQX\y�HO�ULHVJR�SRU�EDMR�GH��������ORTXH�FRUUHVSRQGH�D���������,&�����������D�������1R� VRQ� GLIHUHQWHV� HQWUH� Vt� ORV� SRUFHQWDMHV� GHGLVPLQXFLyQ�GH�ULHVJR�HQWUH�71�\�6%����7�HQ�SDFLHQWHVDxRVDV�� OR� TXH� LQGLFD� TXH� HQ� QXHVWUD� PXHVWUD�� FRQ� XQHVWXGLR� VHFXHQFLDO� QR� SRGHPRV� HVWDEOHFHU� TXp� SUXHEDGLVPLQX\H�PiV� �QRUPDOL]D�� HO� ULHVJR� HQ� OD� SREODFLyQ� GHHGDG��HOHYDGD�



���

��� &$3$&,'$'� ',$*1Ð67,&$� '(� /$6� 7e&1,&$6'(� &5,%$'2� 3$5$� /$6� $120$/Ì$6� '(/&$5,27,32
6HQVLELOLGDG� SDUD� OD� HVWLPDFLyQ� GHO� ULHVJR� GH
FURPRVRPRSDWtDV�PHGLDQWH�OD�HGDG�PDWHUQD
/DV� FURPRVRPRSDWtDV� FRQVWLWX\HQ� OD� FDXVD� PiVLPSRUWDQWH�GH�UHWUDVR�PHQWDO��PRUELOLGDG�D�ODUJR�SOD]R\� PRUWDOLGDG� LQIDQWLO�� &RQVLGHUDQGR� VX� SUHYDOHQFLD������� D� ������ QDFLGRV� YLYRV�� \� OD� LPSRUWDQWHPRUELOLGDG�DVRFLDGD��OD�7U����HV�OD�PiV�LPSRUWDQWH�HQ�HOVHU� KXPDQR�� (Q� QXHVWUR� HVWXGLR� KHPRV� REWHQLGR� XQDSUHYDOHQFLD�GH�������QDFLPLHQWRV��FLIUD�DSUR[LPDGD�D�ODOLWHUDWXUD� �SXHGH� VHU� DOJR� PD\RU� \D� TXH� DO� VHU� XQKRVSLWDO�S~EOLFR�ODV�SDFLHQWHV�SXHGHQ�VHU�UHPLWLGDV�DQWHOD� H[LVWHQFLD� GH� DOJXQD� DQRPDOtD�� SHUR� HQ� HVWH� FDVR� ODSREODFLyQ� VXHOH� VHJXLU� HO� FRQWURO� HQ� QXHVWUR�KRVSLWDO� \HQ� PXFKRV� FDVRV� VLQFUyQLFDPHQWH� FRQ� VX� JLQHFyORJRSULYDGR��SRU�OR�TXH�OD�FLIUD�GHEH�DSUR[LPDUVH�D�QXHVWUDUHDOLGDG��(O� ULHVJR� GH� 7U� ��� �\� RWUDV� 7U� DXWRVyPLFDV�� VHLQFUHPHQWD�FRQ�OD�HGDG�PDWHUQD�DYDQ]DGD��/D�XWLOL]DFLyQGH� OD� HGDG� PDWHUQD� DYDQ]DGD� FRPR� SULQFLSDO� FULWHULRSDUD� VHOHFFLRQDU� ODV� JHVWDFLRQHV� FRQ� PD\RU� ULHVJR� GHDQHXSORLGtD�VH�LQVWDXUy�HQ�ORV�DxRV�����FRLQFLGLHQGR�FRQOD� GLIXVLyQ� LQLFLDO� GH� OD� DPQLRFHQWHVLV� JHQpWLFD� FRPRPpWRGR� GH� GLDJQyVWLFR� FLWRJHQpWLFR�� (VWH� FULWHULR� VHDSOLFy�FRQ�UD]RQDPLHQWRV�GH�ULHVJR�EHQHILFLR��GHELGR�DTXH� HVWD� SUXHED� LQYDVLYD� FRQOOHYDED� XQ� ULHVJR� GHSpUGLGD� IHWDO� FHUFDQR� DO� ���� TXH� FRLQFLGtD



���

DSUR[LPDGDPHQWH�FRQ�HO�ULHVJR�GH�7U����HQ�HVWH�JUXSRGH�HGDG��(VWH�PpWRGR�GH� FULEDGR�KD�PRVWUDGR� tQGLFHVGH� GHWHFFLyQ� HQWUH� ��� \� ���� HQ� IXQFLyQ� GH� ODGLVWULEXFLyQ� GH� OD� HGDG� PDWHUQD� HQ� OD� SREODFLyQHVWXGLDGD��DVXPLHQGR�XQD�WDVD�GH�)3�GHO�����1LFRODLGHVHW� DO��� �����E��� (OOR� SHUPLWtD� GHWHFWDU�� SRU� WDQWR�� VyORHQWUH� XQ� WHUFLR� \� XQD� FXDUWD� SDUWH� GH� ORV� IHWRVDIHFWDGRV��\�VH�VHOHFFLRQDURQ�SDUD�DPQLRFHQWHVLV�HO���GH� ODV� JHVWDFLRQHV� HQ� SREODFLRQHV� GH� JHVWDQWHV� HQ� ODVTXH�OD�SURSRUFLyQ�FRQ�HGDG�GH����DxRV�R�PiV�VH�VLWXDEDDOUHGHGRU�GHO�������(Q�ORV�~OWLPRV�DxRV��VLQ�HPEDUJR��ODSLUiPLGH� SREODFLRQDO� VH� KD� PRGLILFDGR� GUiVWLFDPHQWH�SXHV� OD� SURSRUFLyQ� GH� JHVWDQWHV� GH� HGDG� DYDQ]DGD� KDPRVWUDGR� XQ� LQFUHPHQWR� FRQVLGHUDEOH�� GH� PRGRSDUWLFXODU�HQ�SREODFLRQHV�XUEDQDV��$Vt��HQ�HVWLPDFLRQHVGH�DxR�������HVWH�SRUFHQWDMH�SXHGH�OOHJDU�KDVWD�HO���������)RUWXQ\�HW�DO����������VLWXiQGRVH�HQ�OD�DFWXDOLGDGSRU�HQFLPD�GHO�����HQ�OD�&RPXQLGDG�9DOHQFLDQD�'HVGH������VH�KD�FRQVLGHUDGR�HO�SXQWR�GH�FRUWH�FRPRH[LVWHQFLD� GH� ULHVJR� HQ� ��� DxRV�� 6HJ~Q� %LJJLR� HW� DO��HVWD� HVWUDWHJLD� H[FOX\H� DSUR[LPDGDPHQWH� DOUHGHGRUGHO� ���� GH� JHVWDQWHV� PDV� MyYHQHV�� HQWUH� ODV� TXH� VHHQFXHQWUDQ�OD�PD\RUtD�GH�ODV�DQHXSORLGtDV��%LJJLR�HW�DO��������$GHPiV�VH�GHEH�FRQVLGHUDU�TXH��HO�ULHVJR�DO�QDFLPLHQWRSDUD� OD� 7U� ��� HV� XQ� ���� LQIHULRU� TXH� D� ODV� �����VHPDQDV� \� XQ� ���� LQIHULRU� TXH� � D� ODV� ����� VHPDQDV�$GHPiV��WDPELpQ�DIHFWD�D� ODV�GHPiV�FURPRVRPRSDWtDV�VLHQGR�TXH�SDUD�OD�7U����\����GLVPLQX\H�GH�XQ�����GH�OD��D����VHPDQDV��D�XQ�����GH� OD����D����VHPDQDV��\�XQ����DO�QDFLPLHQWR��6QLMGHUV�HW�DO��������D��



���

/D� HGDG� PDWHUQD� PXHVWUD� HQ� QXHVWUR� HVWXGLR� XQDVHQVLELOLGDG�GHO�������SDUD�OD�7U����\�GHO�������SDUD�OD7U� ��� \� ��� FRQMXQWDV�� OR� TXH� HV� FRQFRUGDQWH� FRQ� ODOLWHUDWXUD��TXH�PXHVWUD�XQD�6�GHO�������6QLMGHUV�HW�DO�������� %ULQGD� HW� DO��� ������� 3RU� OR� WDQWR�� � QR� HV� YiOLGRFRPR�IDFWRU�GH�ULHVJR�DLVODGR�SDUD�HO� VFUHHQLQJ�GH�7U���\�R����(Q� QXHVWUR� HVWXGLR�� OD� SURSRUFLyQ� GH� JHVWDQWHV� FRQHGDG� PDWHUQD� DYDQ]DGD� �FRQVLGHUDGD� D� SDUWLU� GH� ��DxRV���HV�GHO����������SHUR�HVWD�FLIUD�QR�FRUUHVSRQGH�DOD� SREODFLyQ� JHQHUDO�� \D� TXH� LQFOX\H� ODV� SDFLHQWHVFDULRWLSDGDV��SRU�OR�TXH�VH�HQFXHQWUD�LQFUHPHQWDGD�$Vt� SXHV�� OD� HGDG� PDWHUQD� FRPR� PDUFDGRU� DLVODGR� HVLQHIHFWLYD�� \D� TXH� OD� PD\RUtD� GH� 7U� ��� SURYLHQHQ� GHJHVWDQWHV� MyYHQHV�� $Vt�� VL� VH� SUDFWLFDUD� XQ� HVWXGLRFLWRJHQpWLFR�D�ODV�SDFLHQWHV�D�SDUWLU�GH����DxRV�GH�HGDG�FRQVLGHUDQGR� ������� TXH� DFWXDOPHQWH� HV� VXSHULRU��GLDJQRVWLFDUtDPRV�GHO��������GH�7�����HQ�WDQWR�TXH�SRUGHEDMR� WHQGUtDPRV� GHO� �������� (VWD� VLWXDFLyQ� SODQWHDOD� QHFHVLGDG� GH� RWURV� PDUFDGRUHV� TXH� GHWHFWHQ� HOULHVJR�HQ�HGDGHV�PiV�SUHFRFHV��/DV�SROtWLFDV�GH�FULEDGRDFWXDOHV�FRPELQDQ�GLIHUHQWHV�PDUFDGRUHV�FRQ�HO�ULHVJRGH�OD�HGDG�PDWHUQD��3HUDOHV�HW�DO���������(Q�OD�DFWXDOLGDG��H[LVWH�DEXQGDQWH�HYLGHQFLD�DFXPXODGDSDUD� DILUPDU� TXH� HO� XVR� GH� OD� HGDG� PDWHUQD� � FRPRFULWHULR�~QLFR�GH�VHOHFFLyQ�GH�JHVWDQWHV��HV�WRWDOPHQWHLQDGHFXDGR�� 8QD� GH� ODV� FRQFOXVLRQHV� DGRSWDGDV� HQ� HOUHFLHQWH� FRQJUHVR� GHO� JUXSR� LQWHUQDFLRQDO� SDUD� HOFULEDGR�GH� OD�7U����FLWD�TXH�´HO�XVR�DLVODGR�GH� OD�HGDGPDWHUQD� SDUD� YDORUDFLyQ� GHO� ULHVJR� GH� VtQGURPH� GH'RZQ�GHEH�VHU�DEDQGRQDGRµ��,'66*��������



���

6HQVLELOLGDG� GH� OD� WUDQVOXFHQFLD� QXFDO� FRPR� VFUHHQLQJ
XQLYHUVDO�GH�FURPRVRPRSDWtDV�HQ�HO�SULPHU�WULPHVWUH�GH
OD�JHVWDFLyQ
$XQTXH� OD� UHSURGXFLELOLGDG� GH� ORV� PDUFDGRUHV� VpULFRVHV�DOWD��HV�LQFLHUWD�OD�GH�OD�PHGLGD�GH�OD�71��VLHQGR�XQRGH� ORV�PRWLYRV� SRU� ORV� TXH�KD� VXUJLGR�HO� GHEDWH� VREUHTXp�WLSR�GH�VFUHHQLQJ�HV�HO�GH�HOHFFLyQ�����R����7�
(Q�HO� ���7� OD�7U����VH�DVRFLD�D� YDORUHV�DXPHQWDGRV�GH71� YDORUDGD� PHGLDQWH� HFRJUDItD�� HOHYDGDVFRQFHQWUDFLRQHV� GH� � ��K&*� OLEUH� \� EDMDV� GH� 3$33�$�pVWRV� ~OWLPRV� VRQ� PDUFDGRUHV� VpULFRV� PDWHUQRV� \FRQVWLWX\HQ� HO� 6%� ��� 7�� /D� 71� VH� XWLOL]D� VyOD� RFRPELQDGD� FRQ� HVWRV� GRV� PDUFDGRUHV� VpULFRV� �WHVWFRPELQDGR��([LVWHQ�YDULDV�IRUPDV�GH�YDORUDU�OD�71��$XGLEHUW�HW�DO���������ILMDQGR� HO� SXQWR� GH� FRUWH� D� SDUWLU� GH� �� PP�� (VWHPpWRGR� HV� VHQFLOOR� VL� QR� HV� SRVLEOH� UHDOL]DU� FiOFXORVPDWHPiWLFRV� R� GH� VRIWZDUH� �1LFRODLGHV� HW� DO��� ����� D�3DQG\D�HW�DO����������YDORUDU� OD�71�HQ�UHODFLyQ�FRQ�OD�/&1��\D�TXH� OD�71�VHLQFUHPHQWD� FRQ� HO� DXPHQWR� GH� OD� /&1�� (V� SRVLEOHUHDOL]DUOR� PHGLDQWH� XQ� FiOFXOR� PDWHPiWLFR� R� FRQ� HOVRIWZDUH�GH�OD�)HWDO�0HGLFLQH�)RXQGDWLRQ�
/D�71��VyOD�SXHGH�GHWHFWDU�DOUHGHGRU�GHO������GH�ODV7U�����6QLMGHUV�HW�DO���������%ULQGD�HW�DO����������\�GHO����SDUD�RWUDV�FURPRVRPRSDWtDV��%UL]RW�HW�DO���������



���

*DVLRUHN�:LHQV�HW�DO���REWLHQH�KDVWD�����GH�GHWHFFLyQSDUD�WRGDV�ODV�FURPRVRPRSDWtDV��*DVLRUHN�:LHQV�HW�DO��������� /D� FLIUD� REWHQLGD� HQ� QXHVWUR� HVWXGLR� HV� GHO������GH�GHWHFFLyQ�SDUD�OD�7U�����FRQ�XQD�HVSHFLILFLGDGGHO� ������� \� SDUD� OD� 7U� ��� �� ��� GHO� ������ \� ������UHVSHFWtYDPHQWH�� HQ� ODV� SDFLHQWHV� FDULRWLSDGDV�� $ODQDOL]DU� WRGD� OD� PXHVWUD� �FDULRWLSDGDV� R� QR��REVHUYDPRV�OD�PLVPD�6�WDQWR�SDUD�OD�GHWHFFLyQ�GH�7U���FRPR�GH�7U�����������1XHVWUD�WDVD�GH�WpFQLFDV�LQYDVLYDVDSUR[LPDGD�HV�GHO��������HOHYDGD��SHUR�QR�HV�DSOLFDEOHDO� VFUHHQLQJ� PHGLDQWH� OD� 71�� \D� TXH� DO� KDEHUVHLQFRUSRUDGR� UHFLHQWHPHQWH� VH� KDQ� VHJXLGR� GLYHUVRVFULWHULRV� SDUD� LQGLFDU� WpFQLFDV� LQYDVLYDV�� 3RU� HOOR�� DOSHUFLELU� ODV� QXPHURVDV� LQGLFDFLRQHV� GH� DPQLRFHQWHVLVQRV�SUHJXQWDPRV�DFHUFD�GH�OD�XWLOLGDG�GHO�VFUHHQLQJ�(O�6�%����7��HV�GHFLU�OD�GHWHUPLQDFLyQ�GH�OD�3$33�$�\�OD�K&*�SXHGHQ�GHWHFWDU�HO�����GH�7U����SDUD�XQD�WDVDGH�)3�GHO�����HV�GHFLU��WDVDV�GH�GHWHFFLyQ�DO�PHQRV�WDQHOHYDGDV� FRPR� HO� 6%� ��� 7� �$)3� �� K&*� FRQ� R� VLQ� X(���.UDQW]�HW�DO���������&DQLFN�HW�DO���������(V� GH� JUDQ� LPSRUWDQFLD� � REWHQHU� XQ� DVHVRUDPLHQWR� \GLDJQyVWLFR�OR�PiV�ILDEOH�\�WHPSUDQR�SRVLEOH�GXUDQWH�HOHPEDUD]R�� SRU� HOOR� KD� � VXUJLGR� XQD� QXHYD� HVWUDWHJLDEDVDGD� OD�FRPELQDFLyQ�GH� OD�71�\�HO�6%����7��3DUD�XQDWDVD� GH� )3� GHO� ��� VH� REWLHQHQ� VHQVLELOLGDGHV� GHO� ������� �2UODQGL� HW� DO��� ������:DOG� \� +DFNVKDZ�� ����� E�+DGGRZ�HW�DO��� ������GH*UDDI�HW�DO��� ������6SHQFHU�HWDO��������D��6SHQFHU�HW�DO��������G��:DSQHU�HW�DO��������%RUUHOO� HW� DO��� ������� /D� VHQVLELOLGDG� HV� FRPSDUDEOH� DO6%� ��� 7� FRQ� ORV� �� PDUFDGRUHV� � �K&*�� $)3�� X(�� \HVWULRO�� �$&2*�� ������� 3RU� HOOR�� VH� SUHVXSRQH� VHUi� HO



���

PpWRGR� GH� HOHFFLyQ� HQ� HO� VFUHHQLQJ� SUHQDWDO� GHOVtQGURPH�GH�'RZQ�5HFLHQWHPHQWH�� OD� DVRFLDFLyQ� DO� 6� ��� 7� FRQ� 71� \PDUFDGRUHV�ELRTXtPLFRV�GH� OD�YDORUDFLyQ�GH� OD�DXVHQFLDGHO� KXHVR� QDVDO�� KD� LQFUHPHQWDGR� OD� WDVD�GH�GHWHFFLyQGH�7U����DO�����FRQ�XQD�WDVD�GH����GH�)3��\�����SDUDXQD�WDVD��GH�)3�GHO�������&LFHUR�HW�DO�������E��5HVSHFWR�DO��XVR�GHO�6����7�HQ�HO�6LVWHPD�$PHULFDQR�GH6DOXG��DXQTXH�UHFLHQWHPHQWH�HVWi�LQWURGXFLHQGR��KDVWDKDFH� SRFR� VH� FRQVLGHUDED� PiV� FRPR� LQYHVWLJDFLyQ� TXHFRPR� XQD� RIHUWD� GH� FXLGDGRV� HVWDQGDUL]DGD�� /RVWUDEDMRV� PiV� H[WHQVRV� VRQ� HXURSHRV�� SHUR� ORVUHVXOWDGRV� GH� ORV� ,QVWLWXWRV� 1DFLRQDOHV� GH� 6DOXG� KDQFRQILUPDGR�VX�YLDELOLGDG�FRPR�VFUHHQLQJ�+DVWD�DKRUD�QR�VH�SUHFLVDED�GH�OD�ELRSVLD�FRULDO��SRU�ORTXH�OD�FDSDFLGDG�GLDJQyVWLFD�HQ�HO����7�VH�HQFXHQWUD�GHPRPHQWR�OLPLWDGD�HQ�PXFKRV�FHQWURV��DO�QR�GLVSRQHU�GHHVWD�WpFQLFD�1XHVWUR�SURSyVLWR�HV�HO�GH�HYDOXDU� OD� LQFRUSRUDFLyQ�GHOD� 71� HQ� OD� DWHQFLyQ� REVWpWULFD� GH� QXHVWUR� KRVSLWDO�GHVGH� VX� LQLFLR�� +HPRV� REWHQLGR� XQD� EXHQD� WDVD� GHGHWHFFLyQ�� VLQ� SUHFLVDU� DXPHQWDU� HO� Q~PHUR� GHHFyJUDIRV� QL� GH� SHUVRQDO�� SRU� OR� TXH� VH� KD� SRGLGRLQWURGXFLU� OD� WpFQLFD� \� FRQ� HOOR� OD� ELRSVLD� FRULDO�� VLQUHSHUFXVLRQHV� QHJDWLYDV� SDUD� HO� IXQFLRQDPLHQWR� GHOVHUYLFLR��(VWRV�DVSHFWRV�WDPELpQ�KDQ�VLGR�HYDOXDGRV�SRU3DQG\D� HW� DO�� � KDELHQGR� VLGR� ELHQ� DFHSWDGD� VXLQFRUSRUDFLyQ� �3DQG\D� HW� DO��� ������ 3DMNUW� HW� DO��� ����D��&RPR� LQFRQYHQLHQWH� GHO� 6� ��� 7�� OD� PiV� HOHYDGDSUHYDOHQFLD� GH� 7U� ��� HQ� HO� ��� 7� GHO� HPEDUD]R� HOHYDDUWLILFLDOPHQWH� OD�WDVD�GH�GHWHFFLyQ�GH� ODV�HVWUDWHJLDV



���

GH� VFUHHQLQJ� GHO� ��� 7�� $FHUFD� GH� ORV� DERUWRVHVSRQWiQHRV�HQ�OD�7U�����HO��������OR�VXIULUiQ�HQWUH�OD���VHPDQD�\�HPEDUD]R�D�WpUPLQR��\�GH�pVWRV��XQ�WHUFLROR� KDUiQ� HQWUH� OD� VHPDQD� ��� \� ���� HV� GHFLU�� HQWUH� HOSHUtRGR�GH�WLHPSR�TXH�WUDQVFXUUH�HQWUH�HO�VFUHHQLQJ�GHO���7�\�6%����7��6QLMGHUV�HW�DO����������3RU�HOOR��HQ�HO���7� SRGHPRV� HVWDU� GLDJQRVWLFDQGR� \� DFWXDQGR� VREUHJHVWDFLRQHV� TXH� HVSRQWiQHDPHQWH� VH� SHUGHUtDQ�� /DVFUtWLFDV�HQ�HVH�VHQWLGR�LQGLFDQ�TXH�HO�PD\RU�GLDJQyVWLFRWHPSUDQR�VH�FRPSHQVDUtD�FRQ�OD�PRUWDOLGDG�LQWUDXWHULQDHVSRQWiQHD�� DGHPiV�� D� QLYHO� PXQGLDO�� VH� HVWLPD� TXH� DOPHQRV� HO� ���� GH� OD� SREODFLyQ� � LQLFLD� HO� FRQWURO� HQ� XQPRPHQWR�WDUGtR�SDUD�TXH�SXHGD�UHDOL]DUVH�HO�VFUHHQLQJWHPSUDQR��7KLODJDQDWKDQ��������

6HQVLELOLGDG� GHO� VFUHHQLQJ� ELRTXtPLFR� GHO� VHJXQGR
WULPHVWUH� SDUD� OD� HVWLPDFLyQ� GHO� ULHVJR� GH
FURPRVRPRSDWtDV
(O�VFUHHQLQJ�GH�7U����HQ�HO����7�GH�OD�JHVWDFLyQ��EDVDGRHQ�ODV�FRQFHQWUDFLRQHV�GH�YDULRV�PDUFDGRUHV�HQ�VXHUR�\OD� HGDG�PDWHUQRV� KD� VLGR� DPSOLDPHQWH� XWLOL]DGR� GHVGHOD�GpFDGD�SDVDGD��(JDQ�HW� DO�� SURSXVLHURQ� TXH� HQ� YLVWDGHO� LQFUHPHQWR� GH� HPEDUD]RV� GH� IRUPD� SURJUHVLYD� HQHGDG� DYDQ]DGD�� VHUtD� PiV� HIHFWLYR� UHDOL]DU� 6%� ��� 7SDUD�UHGXFLU�HO�Q~PHUR�GH�DPQLRFHQWHVLV�\�GH�SpUGLGDVIHWDOHV�� TXH� RIUHFHU� DPQLRFHQWHVLV� GH� HQWUDGD� D� WRGDSDFLHQWH� D� SDUWLU� GH� ��� DxRV�� WDO� \� FRPR� VH� SURSXVRLQLFLDOPHQWH� HQ� ����� �(JDQ� HW� DO��� ������� /D� 7U� ��� VHDVRFLD�D�EDMDV�FRQFHQWUDFLRQHV�VpULFDV�GH�$)3�\�X(���\HOHYDGDV� GH� K&*� H� LQKLELQD�� /D� YDORUDFLyQ� GH� ORV� WUHV



���

SULPHURV�DVRFLDGRV�D�OD�HGDG�FRQVWLWX\H�HO�WULSOH�WHVW��\OD�GH�ORV�FXDWUR�FRQ�OD�HGDG��HO�FXDGUXSOH�WHVW�/D�$)3��� �K&*�REWLHQH�XQD�6�GHO���������/DP�HW�DO��������&XFNOH�HW�DO����������/D�FRPELQDFLyQ�GH�$)3��K&*\�X(��FRQ�OD�HGDG�PDWHUQD�GHWHFWD�GHO����DO�����GH�ODV7U����HQ�HO����7��FRQ�XQD�WDVD�GH�)3�GHO�����/D�DGLFLyQGH� OD� LQKLELQD� $�PHMRUD� OD� GHWHFFLyQ� DO� ������� � SDUDXQD� WDVD� GH� )3� VLPLODU�� 6L� VH� UHDOL]D� MXQWR� D� ODHFRJUDItD��OD�6�VH�LQFUHPHQWD�\�OD�WDVD�GH�)3�GLVPLQX\H�PHMRUDQGR�OD�6�GHO�VFUHHQLQJ�VLQ�LQKLELQD�$�DO�����FRQXQD�WDVD�GH�)3�GHO�������&XVLFN�HW�DO���������8QD� UHYLVLyQ�GH��� DxRV�GH� VFUHHQLQJ� FRQ�$)3� \� �K&*UHDOL]DGD�SRU�6SHQFHU�REWLHQH�XQ�����GH�6�SDUD�����GH�)3��6SHQFHU�HW�DO��������E��(Q� QXHVWUR� HVWXGLR� QR� HV� SRVLEOH� YDORUDU� OD� FDSDFLGDGGLDJQyVWLFD� GH� 7U� ��� GHO� 6%� ��� 7�� 8Q� FDVR� GHFURPRVRPD�DGLFLRQDO�IXH�GLDJQRVWLFDGR�SRU�6%����7�GHULHVJR�HOHYDGR�<D� FRPHQWDPRV� TXH� QXHVWUR� SURWRFROR� VHFXHQFLDO�� ORVSDFLHQWHV� GHWHFWDGRV� D� ULHVJR� DQWHULRUPHQWH� �HGDGDYDQ]DGD��71�HOHYDGD��PDOIRUPDFLRQHV�� RSWDEDQ� SRU� ODSUXHED�LQYDVLYD�QR�OOHJDQGR�DO�FULEDGR�ELRTXtPLFR�GHO���7�/D�DGLFLyQ�DO�6%����7�GH�OD�ELRPHWUtD�HQ�OD�HFRJUDItD�GHO��� 7� �SOLHJXH� QXFDO�� ORQJLWXG� GH� IpPXU� \� K~PHUR�REWLHQH� WDVDV�GH�GHWHFFLyQ� TXH� VXSHUDQ� DO�6� ���7� \� DOLQWHJUDGR�GHO����7�\����7��6%���71���FRQ�����IUHQWH�D���� SDUD� HO� LQWHJUDGR� ���� )3�� �%HQQ� HW� DO��� ������$GHPiV�� HQ� HVWD� HFRJUDItD� VH� YDORUDQ� HO� UHVWR� GHPDUFDGRUHV� GH� FURPRVRPRSDWtD�� 8Q� FDVR� GH� 7U� ��� VHGLDJQRVWLFy� SRU� OD� SUHVHQFLD� GH� TXLVWHV� GH� SOH[RVFRURLGHRV�HQ�OD�HFRJUDILD�GHO����7�



���

&RQVLGHUDFLRQHV�SUHYLDV�D�OD�UHDOL]DFLyQ�GHO�6%����7�
(O�VFUHHQLQJ�GHO����7�HV�PHQRV�HILFD]�FXDQGR�VH�GDWD�ODJHVWDFLyQ�HQ�EDVH�D�OD�)�8�5���OD�6�GLVPLQX\H�\�OD�WDVD�GH)3� VH� LQFUHPHQWD�� OR� TXH� FRQOOHYD� PD\RU� WDVD� GHWpFQLFDV�LQYDVLYDV�\�PHQRU�GHWHFFLyQ�GH�7U�������IUHQWHD� ����� FDVRV� FRQ� ��� GH� HFRJUDItD� ��� 7� \� ����UHVSHFWtYDPHQWH�� �&XVLFN� HW� DO��� � ������� 3RU� WDQWR�� HVLPSUHVFLQGLEOH�OD�YDORUDFLyQ�HFRJUiILFD�GH�OD�JHVWDFLyQ�SHYLD�D�OD�GHWHUPLQDFLyQ�GH�ORV�PDUFDGRUHV�ELRTXtPLFRV�SDUD� FRQILUPDU� R� FRUUHJLU� ODV� VHPDQDV� GH� JHVWDFLyQ�$SUR[LPDGDPHQWH� XQ� ���� GH� ODV� JHVWDQWHV� SUHVHQWDQXQD�GLVFRUGDQFLD�GH�XQD�R�PiV�VHPDQDV�HQ�HO�WLHPSR�GHDPHQRUUHD��FDOFXODGR�SRU�OD�)�8�5���\�HO�HFRJUiILFR�(O� PRPHQWR� GH� UHDOL]DFLyQ� ySWLPR� GHO� 6%� ��� 7� VHGHWHUPLQDED� HQ� FDGD� SDFLHQWH� PHGLDQWH� OD� HVWLPDFLyQGH� OD� HGDG� JHVWDFLRQDO� WUDV� OD� UHDOL]DFLyQ� GH� ODHFRJUDItD�GHO����7��(Q�FDVR�GH�GLVFUHSDQFLD�VH�XWLOL]y�ODHVWLPDFLyQ�HFRJUiILFD�
��/RV�YDORUHV�DEVROXWRV�GH�OD�$)3�\�K&*�REWHQLGRV�HQ�HOODERUDWRULR� SUHFLVDQ� XQD� FRUUHFFLyQ� SRU� HO� SHVR� GH� ODSDFLHQWH�� UD]D�� WDEDTXLVPR�� GLDEHWHV� LQVXOLQRGHSHQGLHQWH�\�JHPHODULGDG�(O� SHVR� WLHQH� XQ� HIHFWR� GLOXFLRQDO�� XQ� LQFUHPHQWR� GHOPLVPR� GH� ��� D� ��� .J� KDUtDQ� GLVPLQXLU� ORV� YDORUHVVpULFRV�PDWHUQRV�GH�$)3��X(��\�K&*�GH�XQ����D�XQ�����5HVSHFWR� DO� RULJHQ� pWQLFR�� ODV� PXMHUHV� QHJUDV� WLHQHQYDORUHV�GH�$)3�XQ�����VXSHULRUHV��\�WDPELpQ�HOHYDGD�ODK&*�� \� QR� SDUD� HO� X(��� OD� UD]D� DPDULOOD� SUHVHQWD� XQDGLVLQXFLyQ� GH� XQ� ��� GH� $)3� \� SRGUtD� HVWDU� DOJR� PiV



���

HOHYDGD�OD� �K&*��6SHQFHU�HW�DO��������F����/D�GLDEHWHVPDWHUQD� LQVXOLQR�GHSHQGLHQWH�WLHQH�YDORUHV�GLVPLQXLGRVOD� $)3�� QR� YDULDQGR� SUiFWLFDPHQWH� OD� K&*�� (Q� ODJHVWDFLyQ� JHPHODU� OD� $)3� VH� GXSOLFD� SUiFWLFDPHQWH�HVWDQGR�WDPELpQ�HOHYDGD�OD�K&*��DVt�FRPR�HO�X(��FX\RVQLYHOHV�VRQ�����YHFHV�HO�HVSHUDGR�HQ�JHVWDFLRQHV�~QLFDV�D~Q�WHQLHQGR�HVWRV�GDWRV�HQ�FXHQWD��OD�6�GHO�6%����7�HVGH�XQ�����SDUD�XQD�WDVD�GH�)3�GHO�����SRU�OR�TXH�SDUDDOFDQ]DU�XQD�6�DFHSWDEOH� SUHFLVD� XQD� WDVD�GH� WpFQLFDVLQYDVLYDV� PX\� HOHYDGD�� FRQ� HO� LQFUHPHQWR� DGLFLRQDO� GHULHVJR� HQ� HO� ��� 7�� TXH� WDPELpQ� OR� HV� HQ� HO� FDVR� GHILQDOL]DFLyQ� VHOHFWLYD� GHO� HPEDUD]R�� DGHPiV�� XQVFUHHQLQJ�SRVLWLYR�HQ�OD�JHVWDFLyQ�P~OWLSOH�QR�LQGLFD�TXpIHWR�SXHGH�VHU�HO�DIHFWDGR��OR�TXH�Vt�SRGUtD�RULHQWDUQRVOD� 71��� � (Q� HO� � WDEDTXLVPR�� ORV� QLYHOHV� GH� �K&*GHFUHFHQ�HQ�XQ��������\�ORV�GH�$)3�DXPHQWDQ�GH�XQ�������6SHQFHU�������G���5HVSHFWR�DO�VH[R��OD�7U����HV�PiVIUHFXHQWH� HQ� YDURQHV�� HQ� JHVWDFLRQHV� QRUPDOHV� ODVPDGUHV� SRUWDGRUDV� GH� IHWRV� YDURQHV� WHQGUtDQ� YDORUHVGH�$)3�PD\RUHV�\�K&*�PHQRUHV�TXH� ODV�SRUWDGRUDV�GHPXMHUHV��pVWR�D�QLYHO�GH�WULSOH�PDUFDGRU�VH�WUDGXFH�HQXQD� PD\RU� FDQWLGDG� GH� )3� HQWUH� ODV� SDFLHQWHVSRUWDGRUDV� GH� PXMHUHV�� (Q� SDFLHQWHV� VRPHWLGDV� DIHUWLOL]DFLyQ� HO� YDORU� GH� OD� PHGLDQD� GH� OD� �K&*� HVWiHOHYDGR�XQ�����OD�K&*�XQ������HO�X(��XQ����PHQRU��\�VLQFDPELRV� OD� $)3� \� OD� LQKLELQD� $�� (Q� HVWDV� SDFLHQWHV� VHSRGUtD� VREUHHVWLPDU� HO� ULHVJR� �:DOG� HW� DO��� ����� E�3HUDOHV� HW� DO��� ������� (O� +RVSLWDO� UHFLHQWHPHQWH� KDLQFRUSRUDGR�OD�UHDOL]DFLyQ�GH�LQGXFFLRQHV�GH�OD�RYXODFLyQSDUD� WpFQLFDV� GH� UHSURGXFFLyQ� DVLVWLGD�� (Q� HVWDVSDFLHQWHV�� TXH� VXSRQHQ� XQ� ����� GH� ORV� HPEDUD]RV�KHPRV�RSWDGR��SRU�OD�UHDOL]DFLyQ�GHO�VFUHHQLQJ�PHGLDQWH



���

OD� 71�� \D� TXH� HV� HO� TXH� VH� YLHQH� UHDOL]DQGRSUHIHUHQWHPHQWH� \� SXHGH� FRQVLGHUDUVH� PiV� ILDEOH� HQODV�PLVPDV��0D\PRQ�\�6KXOPDQ��������
�� $OJXQRV� DXWRUHV� LQFOX\HQ� FRPR� PDUFDGRUHV� GHFURPRVRPRSDWtD�� SULQFLSDOPHQWH� 7U� ���� YDORUHV� PX\EDMRV� GH� DPERV�PDUFDGRUHV�� DVt�� SDUD� OD� $)3� XQ� YDORULQIHULRU� D� ����0R0�\� SDUD� OD� K&*� XQD� FLIUD�PHQRU� GH����0R0�
�� <D� TXH� ORV� GLIHUHQWHV� PDUFDGRUHV� YDUtDQ� VXFRQFHQWUDFLyQ� VpULFD� HQ� IXQFLyQ� GH� OD� VHPDQD� GHJHVWDFLyQ��HV�LPSRUWDQWH�HODERUDU�YDORUHV�GH�UHIHUHQFLDSDUD�ORV�GLIHUHQWHV�PDUFDGRUHV�HQ�IXQFLyQ�GH�OD�PLVPD�HQ�IXQFLyQ�GH�OD�YDULDELOLGDG�LQGLYLGXDO�GH�FDGD�XQR�6H�SXHGHQ�HVWDEOHFHU�JUiILFDV�GH�QRUPDOLGDG�SDUD�FDGDSDUiPHWUR� ELRTXtPLFR�� SDUD� FDGD� WpFQLFD�� SDUD� FDGDODERUDWRULR� \� SDUD� VX� SREODFLyQ�� 3DUD� HOOR� HV� QHFHVDULRGLVSRQHU� GH� XQ� PtQLPR� GH� ���� GHWHUPLQDFLRQHV� SDUDFDGD�VHPDQD�GH�JHVWDFLyQ�HQWUH� OD�VHPDQD����\�����'HHVWH� PRGR� HV� SRVLEOH� H[SUHVDU� ORV� SDUiPHWURVELRTXtPLFRV�HQ�0R0��TXH�VHUiQ�XWLOL]DGRV�� MXQWR�FRQ� ODHGDG��SDUD�HO�FiOFXOR�GHO�ULHVJR�
�� �(O�ULHVJR�GH�VtQGURPH�GH�'RZQ�VH�REWLHQH�PHGLDQWHXQD� DSOLFDFLyQ� LQIRUPiWLFD� TXH� FDOFXOD� HO� ULHVJRFRPELQDGR� �YHURVLPLOLWXG�� HQ� OD� IHFKD� SUREDEOH� GHOSDUWR� R� HQ� HO� PRPHQWR� GH� OD� GHWHUPLQDFLyQ� DQDOtWLFD�SDUD� OD� HGDG� GH� OD� SDFLHQWH� \� ORV� 0R0� GH� ORVPDUFDGRUHV� ELRTXtPLFRV�� /DV� DSOLFDFLRQHV� LQIRUPiWLFDVSDUD�HO�FiOFXOR�GH�ULHVJR�GH�OD�7U����XWLOL]DQ�XQ�FRQMXQWRGH�YDULDEOHV�REWHQLGDV�D�SDUWLU�GHO�DQiOLVLV�HVWDGtVWLFR



���

GH� XQD� SREODFLyQ� DIHFWD� \� QR� DIHFWD� GH� VtQGURPH� GH'RZQ��(V�GH�VXPD�LPSRUWDQFLD�TXH�HVWDV�YDULDEOHV�VHDQODV� DGHFXDGDV� SDUD� FDGD� WpFQLFD� DQDOtWLFD�� (Q� HOPRPHQWR� DFWXDO� H[LVWHQ� SXEOLFDGDV� YDULDEOHVSREODFLRQDOHV�SDUD� OD�$)3��K&*� LQWDFWD�\�X(���SRU�1�-�:DOG�\� FROV�� �������\�SDUD� OD�$)3�� IUDFFLyQ�EHWD� OLEUHGH�OD�K&*�\�X(��SRU�.��6SHQFHU�\�FROV���������
�� (VWH� FiOFXOR� QRV� GD� FRPR� UHVXOWDGR� XQD� IUDFFLyQ�SUREDELOLGDG�� TXH� LQGLFD� HO� ULHVJR� WHyULFR� GH� ODJHVWDQWH� GH� VHU� SRUWDGRUD� GH� XQ� IHWR� DIHFWR� GHVtQGURPH� GH� 'RZQ�� (O� QLYHO� GH� FRUWH� HOHJLGR� SDUD� ODLQGLFDFLyQ�GH�XQD�WpFQLFD�LQYDVLYD�SDUD�OD�GHWHUPLQDFLyQGHO�FDULRWLSR�IHWDO�� YDUtD� VHJ~Q�GLYHUVRV�DXWRUHV�HQWUH������ \� ������� GHSHQGLHQGR� GH� VL� FRQVLGHUDPRV� HOULHVJR�HTXLYDOHQWH�GH�XQD�JHVWDQWH�GH����DxRV�GH�HGDGHQ�HO�PRPHQWR�GH� OD� GHWHUPLQDFLyQ� DQDOtWLFD� �������� RELHQ� HQ� HO� PRPHQWR� GHO� SDUWR� ��������� (O� ULHVJR� TXHKHPRV�XWLOL]DGR�KD�VLGR�HO�SULPHUR�GH�HOORV�
��([LVWH�XQ�OtPLWH�PtQLPR�\�Pi[LPR�SDUD�ODV�VHPDQDV�GHJHVWDFLyQ� \� FDGD� PDUFDGRU�� \D� TXH� ORV� GLIHUHQWHVPDUFDGRUHV� VRQ� ~WLOHV� HQ� XQDV� VHPDQDV�� \� VXVDVRFLDFLRQHV� GHEHQ� FRUUHVSRQGHU� D� ODV� VHPDQDVFRPXQHV�HQ� ODV�TXH�VRQ�HIHFWLYRV��$Vt�HO�3$33�$�HV�XQEXHQ� PDUFDGRU� HQWUH� ODV� VHPDQDV� �� \� ���� ODDOIDIHWRSURWHtQD�HQWUH�OD����\�����\�OD�IUDFFLyQ�OLEUH�GHOD� �K&*�HQWUH�OD���\�D����
��&XPSOLHQGR�WRGRV�HVWRV�UHTXLVLWRV�SRGUHPRV�REWHQHU�FRQ� ORV�PDUFDGRUHV� ELRTXtPLFRV� \� SDUD� HO� VtQGURPH� GH'RZQ��XQD�FDSDFLGDG�GH�GHWHFFLyQ�GHO��������FRQ�XQD



���

WDVD�GH�)3�GHO������HQ�JHVWDQWHV�PHQRUHV�GH����DxRV�\� GHO� ������ VL� LQFOXtPRV� D� WRGDV� ODV� JHVWDQWHV� GHFXDOTXLHU� HGDG�� SXGLHQGR� YDULDU� HVWRV� SRUFHQWDMHVOLJHUDPHQWH� VHJ~Q� OD� GLVWULEXFLyQ� GH� HGDG� GH� ODSREODFLyQ�HVWXGLDGD�

8WLOL]DFLyQ�GH�71�IUHQWH�D�6%����7�
'DGR�TXH� ORV�GRV�PpWRGRV�KDQ�PRVWUDGR�VX�HILFDFLD��\DXQTXH� OD�WDVD�GH�GHWHFFLyQ�GH�DPERV�IXHUD�VLPLODU��VLVyOR�VH�KXELHUD�GH�UHDOL]DU�XQD�SUXHED�GH�VFUHHQLQJ�
� (O� HFRJUiILFR� DSRUWD� PD\RU� LQIRUPDFLyQ�� YLDELOLGDGIHWDO�� GDWDU� JHVWDFLyQ�� GLDJQyVWLFR� \� GHWHUPLQDFLyQ� GHOD� FRULRQLFLGDG� GH� OD� JHVWDFLyQ� P~OWLSOH�� \� HVWXGLR� GHDQRPDOtDV� PRUIROyJLFDV� VHYHUDV� �(FRQRPLGHV� HW� DO������� D�� 1HLOVRQ�� ������� $GHPiV�� VH� UHDOL]D� HQ� XQSHUtRGR� PiV� WHPSUDQR� GHO� HPEDUD]R� �DO� UHDOL]DU� HOVFUHHQLQJ� VHFXHQFLDO� SRGHPRV� SRVSRQHU� OD� GHFLVLyQDFHUFD�GH�WpFQLFD�LQYDVLYD�H�,�9�(���GH�DKt�OD�LPSRUWDQFLDGH� ORV� PDUFDGRUHV� ELRTXtPLFRV� GHO� ��� 7��� (O� HVWXGLRPRUIROyJLFR� VH� FRPSOHPHQWD� FRQ� OD�PHGLFLyQ� GH� OD� 71HQ�HO�VFUHHQLQJ�GH�FURPRVRPRSDWtDV��(FRQRPLGHV�HW�DO�������E��
� 6LQ� HPEDUJR�� OD� HFRJUDItD� UHTXLHUH� XQD� DGHFXDGDIRUPDFLyQ�
�$PERV�PpWRGRV�UHTXLHUHQ�FRQWURO�GH�FDOLGDG��TXH�HVPiV� REMHWLYDEOH� HQ� HO� PpWRGR� ELROyJLFR� TXH� HQ� HOHFRJUiILFR�
�(Q�FXDOTXLHU�FDVR�OD�UHDOL]DFLyQ�GHO�6%����7�SUHFLVD�GHXQD�HFRJUDItD�GHO����7�SDUD�FRPSUREDU�TXH�OD�JHVWDFLyQVH� KD� GDWDGR� FRUUHFWDPHQWH�� SRUTXH� VL� QR� HVWDPRV



���

LQFUHPHQWDQGR� ORV� FRVWHV�� ODV� DPQLRFHQWHVLV� \GLVPLQX\HQGR� OD� GHWHFFLyQ� GH� 7U� ���� SRU� OR� TXH� HVWDHFRJUDItD� VH� SXHGH� UHDOL]DU� HQ� HO� WHUFHU� PHV� GH� ODJHVWDFLyQ��\�VLPXOWiQHDPHQWH�YDORUDU�OD�71�
� /D� VHQVLELOLGDG� SDUD� OD� GHWHFFLyQ� GH� RWUDVFURPRVRPRSDWtDV�DSDUWH�GH�ODV�7U����SDUHFH�VHU�PD\RUFRQ��HO�VFUHHQLQJ�GHO����7��71�\�6%��TXH�FRQ�HO�6%����7�$XQTXH�OD�6�GH�HVWH�~OWLPR�SDUD�OD�7U����HV�GHO��������SDUD�OD�7U�����PRQRVRPLD�;��\�WULSORLGtD�HV�GHVFRQRFLGD�SRGUtD�VHU�GHO�������.UDQW]�HW�DO���������/D� PD\RU� VHQVLELOLGDG� GHO� ��� 7� SDUD� RWUDVFURPRVRPRSDWtDV�SRGUtD� VXSRQHU�XQ�EHQHILFLR�DGLFLRQDODO�VFUHHQLQJ�

� /D� $)3� SHUPLWH� GHWHFWDU� LQFUHPHQWR� GH� ULHVJR� GH'71� �DXQTXH� FRQ� ORV� HFyJUDIRV� DFWXDOHV� HVWDVDQRPDOtDV� VH� GLDJQRVWLFDQ� SRU� HFRJUDItD��� GHIHFWRV� GHSDUHG�DGRPLQDO�\�RWUDV�DQRPDOtDV�FRQJpQLWDV��$xDGLU�VXGHWHUPLQDFLyQ� DO� 6� ��� 7� VXSRQGUtD� XQ� FRVWH� DGLFLRQDO�SHUR� D~Q� DVt� VHUtD� PiV� FRVWH�HIHFWLYR� TXH� UHDOL]DQGRVyOR�6%����7�� (V� SUHIHULEOH� OD�$)3� HQ� HO� ���7� DO� ���7SDUD� HO� HVWXGLR� GH� ORV� '71� �$LWNHQ� HW� DO��� ������� /DHFRJUDItD� SDUD� HVWXGLR� PRUIROyJLFR� GH� DOWD� UHVROXFLyQVH� UHDOL]DUtD� HQ� FXDOTXLHU� FDVR�� FRQ� R� VLQ� HOHYDFLyQ� GH$)3�� DXQTXH� SRGUtD� DGHODQWDUVH� R� UHDOL]DUVH� XQDDGLFLRQDO� HQ� OD� VHPDQD� ��� HQ� FDVR� GH� HQFRQWUDUVHDXPHQWDGD�� 6LQ� HPEDUJR�� OD� HFRJUDItD� GHO� ��� 7� SXHGHGHWHFWDU� DQRPDOtDV� HQWUH� ODV� TXH� WDPELpQ� VH� LQFOX\HQORV�'71� \� DQRPDOtDV� GH� OD� SDUHG� DEGRPLQDO�� \� HV�PiV�DXQTXH�QR�H[LVWD�FURPRVRPRSDWtD��OD�71��WDPELpQ�SXHGHLQGLFDU� LQFUHPHQWR� GH� ULHVJR� SDUD� RWUDV� DQRPDOtDV� \VtQGURPHV� JHQpWLFRV�� (QWUH� HVWDV� DQRPDOtDV� VH



���

HQFXHQWUDQ�DOJXQDV�TXH�QR�VH�GLDJQRVWLFDUtDQ�D�OR�ODUJRGHO� HPEDUD]R�� 0HUHFH� OD� SHQD� GHVWDFDU� ODVFDUGLRSDWtDV��\D�TXH�VH�KD�HQFRQWUDGR�TXH�OD�YDORUDFLyQGH� OD� 71� HV� XQ� PpWRGR� ~WLO� SDUD� HO� VFUHHQLQJ� GH� ODVDQRPDOtDV� FRQJpQLWDV� GHO� FRUD]yQ� \� JUDQGHV� YDVRV�� SRUOR� TXH� SXHGH� D\XGDU� DO� GLDJQyVWLFR� DQWHQDWDO� \SRVLELOLWDU� ODV� ,�9�(�� HQ� ORV� FDVRV� VHOHFFLRQDGRV�� FRQ� HOFRQVLJXLHQWH� DKRUUR� HFRQyPLFR� �+\HWW� HW� DO��� �����+DIQHU�HW�DO���������+LSSDOD�HW�DO���������&XVLFN��HW�DO���������(VWD�VHOHFFLyQ�QR�OD�SRGHPRV�UHDOL]DU�FRQ�HO�6%��� 7�� (Q� QXHVWURV� UHVXOWDGRV� QR� KHPRV� REWHQLGRUHODFLyQ�HQWUH� OD�71�\� ODV�FDUGLRSDWtDV�QL� WDPSRFR�FRQODV�DQRPDOtDV�IHWDOHV��\�OR�PLVPR�KD�RFXUULGR�FRQ��HO�6%���7�

�2WURV� EHQHILFLRV� GHULYDGRV� GHO� VFUHHQLQJ� HQ� HO� ���7IUHQWH�DO������ &XDQGR� VH� UHDOL]D� VFUHHQLQJ� HQ� HO� ��� 7�� OD� SDFLHQWHSXHGH� GHFLGLU� VREUH� PiV� WpFQLFDV� D� UHDOL]DU�� GHVFUHHQLQJ� R� LQYDVLYDV� �ELRSVLD� FRULDO� R� DPQLRFHQWHVLV��GHO����R����7���/D�SDFLHQWH�SXHGH�REWHQHU�LQPHGLDWDPHQWH�R�HQ�SRFRVPLQXWRV�HO�UHVXOWDGR��\�SRU�WDQWR�VHU�DVHVRUDGD���7DPELpQ�HV�LPSRUWDQWH�FRQVLGHUDU�OD��WDVD�GH�WpFQLFDVLQYDVLYDV�TXH�VH�GHULYDQ�GHO�VFUHHQLQJ�GHO����7�\�6%���7�� SRU� VXV� UHSHUFXVLRQHV� D� QLYHO� HFRQyPLFR� \� GH� ODERUDVLVWHQFLDO��\�GH�SpUGLGDV�IHWDOHV�� �&RQ�ORV�PDUFDGRUHVELRTXtPLFRV�GHO����7�VH�GHWHFWDUtD���FDVR�GH�7U����SRUFDGD����DPQLRFHQWHVLV�UHDOL]DGDV��\�FRQ�HO�6%����7����GHFDGD�����&XVLFN�HW�DO����������,QFOXVR� OD�71�DSOLFDGD�DOD�SREODFLyQ�DxRVD��D�SDUWLU�GH����DxRV��VH�KD�REVHUYDGRTXH� UHGXFH� HQ� HOOD� OD� WDVD� GH� WpFQLFDV� LQYDVLYDV�� (Q
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DTXHOODV� SDFLHQWHV� DxRVDV� TXH� GH� HQWUDGD� QR� HVWiQVHJXUDV� DFHUFD� GHO� GHVHR� R� QR� GH� WpFQLFD� LQYDVLYD�� XQEXHQ� UHVXOWDGR� HQ� OD� 71� SXHGH� LQFOLQDUODV� KDFLD� OD� QRUHDOL]DFLyQ�GH� OD�PLVPD��R�ELHQ�6%����7��&KDVHQ�HW�DO���������� (Q� FDVR� GH� TXH� OD� SDFLHQWH� GHVHH� ,�9�(��� R� ELHQ� VHSURGX]FD�OD�SpUGLGD�GH�XQ�IHWR�VDQR�FRPR�FRQVHFXHQFLDGH� OD� WpFQLFD� LQYDVLYD�� HQ� HO� ��� 7� YD� D� WHQHU� PD\RUSULYDFLGDG��HQ�XQ�PRPHQWR�HQ�HO�TXH�D~Q�QR�HV�DSDUHQWHHO� HVWDGR� JHVWDQWH�� &RPR� FRQVHFXHQFLD�� HO� LPSDFWRHPRFLRQDO�YD�D�VHU�PHQRU�FRQ�HO�GLDJQyVWLFR�WHPSUDQR��\DXQTXH� QR� VH� SXHGD� HYDOXDU� GHVGH� OD� SHUVSHFWLYDHFRQyPLFD� WLHQH�PXFKD� LPSRUWDQFLD� GHVGH� HO� SXQWR� GHYLVWD�LQGLYLGXDO�(O�VFUHHQLQJ�GHO����7�KD�GHPRVWUDGR�WHQHU��DO�PHQRV��VLQR�PHMRU��LJXDO�HILFDFLD�TXH�HO�6%����7��2UODQGR�HW�DO��������.UDQW]�HW�DO���������6SHQFHU�HW�DO���������&XVLFNHW� DO��� ������:DSQHU� HW� DO��� ������$&2*������� \� FRQPHQRUHV�FRVWHV��(O�6%����7�UHDOL]DGR�WUDV�HO�VFUHHQLQJHFRJUiILFR� GHO� ��� 7� VHJ~Q� &RPDV� HW� DO��� QR� PHMRUD� ODGHWHFFLyQ�� UHSHUFXWLHQGR� ~QLFDPHQWH� HQ� ORV� )3�� SRU� ORTXH�D�OD�OX]�GH�OD�LQIRUPDFLyQ�DFWXDO�SRGUtD�FXHVWLRQDUVHVX� DSOLFDFLyQ� FOtQLFD� �&RPDV� HW� DO��� ������� 6LQ� HPEDUJRRWURV� DXWRUHV� Vt� HQFXHQWUDQ� DXPHQWR� GH� OD� 6�� SHUR� DODXPHQWDU� ORV�)3� UHFRPLHQGDQ� OD� FRPELQDFLyQ�GH�DPERVWHVW��71���%����7���$XGLEHUW�HW�D����������/D�71�LQFOXVRDLVODGD��VLQ�ORV�PDUFDGRUHV�ELRTXtPLFRV�GHO����7��HV�PiVHIHFWLYD�\�FRQ�PHMRU�FRVWH�HIHFWLYLGDG�TXH�HO�6%����7�&DXJKH\� HW� DO��� ������� (VWDV� YHQWDMDV�� DGHPiV�GH� VHUPiV� SUHFR]� \� ORV� EHQHILFLRV� PDWHUQRV�� PHUHFHFRQVLGHUDU�FRPR�HO�VFUHHQLQJ�IHWDO�XQLYHUVDO�HO�GHO����7�0LFKDLOLGLV�HW�DO��������E���$GHPiV��OD�LQFRUSRUDFLyQ�GHO



���

FULEDGR�ELRTXtPLFR�DO����7�PHGLDQWH�OD�3$33�$�\� �K&*D� OD� 71�� VH� PXHVWUD� FRPR� PpWRGR� GH� HOHFFLyQ� HQ� HOIXWXUR� LQPHGLDWR�� FRQ� OR� TXH� HO� FULEDGR� GHO� ��� 7SUREDEOHPHQWH�SHUPDQH]FD�VyOR�SDUD�ORV�FDVRV�HQ�TXH�ODSULPHUD� FRQVXOWD� SUHQDWDO� VH� UHDOLFH�PiV� DOOi� GHO� ��� 7�)RUWXQ\� HW� DO��� ������� 3RU� WDQWR�� D� OD� OX]� GH� ORVFRQRFLPLHQWRV� DFWXDOHV� HV� HYLGHQWH� OD� LPSODQWDFLyQ� GHO6� ��� 7� PHGLDQWH� OD� 71�� \� � SDUHFH� VHU� TXH� OD� ~QLFDFXHVWLyQ�D�GLOXFLGDU�HVWULED�VREUH�HO�FRVWH�HIHFWLYLGDGGHO�6%����7��9LOOH��������
6HQVLEOLGDG�GH�WHVWV�FRPELQDGRV�\�VFUHHQLQJ�VHFXHQFLDO
H�LQWHJUDGR�
<D� VH� KD� FRPHQWDGR� TXH� HO� VFUHHQLQJ� GHFURPRVRPRSDWtDV� FRPHQ]y� FRQ� OD� HGDG� PDWHUQD�3RVWHULRUPHQWH�VH�LQWURGXMR�HO�6%����7�\�HFRJUiILFR��\PiV� UHFLHQWHPHQWH� VH� KDQ� GHVDUUROODGR� ORV� SURJUDPDVGH�VFUHHQLQJ�GHO����7��(Q�(VWDGRV�8QLGRV�VH�UHDOL]D�GHIRUPD�HVWDQGDUL]DGD�HO�6%����7��PLHQWUDV�TXH�HQ�5HLQR8QLGR� \� RWURV� OXJDUHV� GH� (XURSD� VH� KD� LQFRUSRUDGR� HOVFUHHQLQJ� HFRJUiILFR� \� VHUROyJLFR� GHO� ��� 7�� $XQTXH� HVHYLGHQWH� TXH� WRGRV� ORV� PpWRGRV� KDQ� VXSHUDGR� DOVFUHHQLQJ� PHGLDQWH� OD� HGDG� PDWHUQD� DLVODGD�� H[LVWHQFRQWURYHUVLDV� VREUH� OD� HILFDFLD� \� FRVWH�HIHFWLYLGDG�GHORV�PLVPRV�'XUDQWH� OD� GpFDGD� SDVDGD� VH� KDQ� HVWXGLDGR� GLYHUVRVPpWRGRV�DOWHUQDWLYRV�SDUD�HO� VFUHHQLQJ�GH� OD�7U�����(O6%� ��� 7� FRPELQD� YDULRV� PDUFDGRUHV� �K&*�� $)3�� X(��LQKLELQD�� KDELWXDOPHQWH� GH� OD� ������ VHPDQDV� GHHPEDUD]R��PLHQWUDV�TXH�HO� VFUHHQLQJ�HFRJUiILFR�GHO� ��7�EDVDGR�HQ�OD�71�VH�UHDOL]D�GH�OD�������D�OD����VHPDQD�



���

/D�WDVD�GH�GHWHFFLyQ�GHO�6%����7�YDUtD�GHO����DO����SDUD� XQD� WDVD� GH� )3� GHO� ���� GHSHQGLHQGR� GH� ORVPDUFDGRUHV� DQDOL]DGRV�� /D� 6� GH� OD� 71� YDUtD� GHO� ��� DO�����1LFRODLGHV�HW�DO��������D��1LFRODLGHV�HW�DO������E�7DLSDOH� HW� DO��� ������� 6LQ� HPEDUJR�� ORV� HVWXGLRV� TXHDQDOL]DQ�DPERV�PpWRGRV�VXJLHUHQ�TXH�OD�DSOLFDFLyQ�GH�OD71� UHGXFH� HO� 933� GHO� 6%� ��� 7� �.DGLU� \� (FRQRPLGHV�������7KLODJDQDWKDQ� HW� DO��� ������� $GHPiV�� SDUHFH� VHUTXH� VH� LQFUHPHQWD� OD� WDVD� GH� )3�� 3RU� HOOR�� GHEH� UH�HYDOXDUVH�HO�FiOFXOR�GHO�ULHVJR�FXDQGR�VH�DSOLFDQ�DPERVWHVW�HQ�OD�SREODFLyQ�GH�EDMR�ULHVJR�&RQ�ORV�DFWXDOHV�WLSRV�GH�VFUHHQLQJ��HO�����R�PiV�GH�ODVSDFLHQWHV� VH� UHDOL]DQ� WpFQLFD� LQYDVLYD�� \� FRQ� HOOR� VHGHWHFWD�GHO����DO�����GH� ODV�7U�����/D�PD\RUtD�GH� ODVSDFLHQWHV� FRQ� VFUHHQLQJ� SRVLWLYR� WLHQHQ� FDULRWLSRVQRUPDOHV��6LQ�HPEDUJR�� ORV�)3�FDXVDQ�XQD�FRQVLGHUDEOHDQVLHGDG�� \� DGHPiV�� HQ� DOUHGHGRU� GHO� ����� GH� ODVDPQLRFHQWHVLV�GHO����7�\� �����GH� ODV�ELRSVLDV� FRULDOHVGHO� ��� 7� VH� SURGXFHQ� DERUWRV�� 6H� REWHQGUtD� XQ� JUDQEHQHILFLR�VL�VH�GLVSXVLHUD�GH�XQ�WHVW�GH�VFUHHQLQJ���FRQOD� WDVD� GH� GHWHFFLyQ� GH� ORV� DFWXDOHV�� SHUR� FRQ� XQDPDUFDGD� GLVPLQXFLyQ� GH� ORV� )3�� SDUD� UHGXFLU� DVt� ODQHFHVLGDG�GH�SURFHGLPLHQWRV�GLDJQyVWLFRV�LQYDVLYRV��3RUHOOR��HYDOXDPRV�HQ�HO�SUHVHQWH�WUDEDMR�HO�VFUHHQLQJ�GHO��� 7� PHGLDQWH� OD� YDORUDFLyQ� GH� OD� 71� \� ORVWUDGLFLRQDOPHQWH� XWLOL]DGRV� PDUFDGRUHV� VpULFRV� GHO� ��7�� SRU� VHSDUDGR�� \� DGHPiV� ORV� DVRFLDPRV� SDUD� GDU� XQ~QLFR�ULHVJR��VFUHHQLQJ�VHFXHQFLDO��
([LVWHQ�YDULDGDV�\�GLIHUHQWHV�HVWUDWHJLDV�GH�VFUHHQLQJ�ELHQ� XWLOL]DQGR� ORV� WHVW� WUDGLFLRQDOPHQWH� XWLOL]DGRV� HQHO����7��ELHQ�ORV�GHO����7��R�ELHQ�GLIHUHQWHV�FRPELQDFLR�



���

QHV� HQWUH� ORV� GLIHUHQWHV� WLSRV�GH� VFUHHQLQJ�� (QWUH� ODVPLVPDV�VH�HQFXHQWUDQ��� VFUHHQLQJ� VpULFR� GHO� ��� 7�� FRPELQDFLyQ� GH� OD� HGDGPDWHUQD�FRQ�OD�GHWHUPLQDFLyQ�HQ�VXHUR�PDWHUQR�GH�$)3�K&*��\�R�HVWULRO�\�R�LQKLELQD��KDELWXDOPHQWH��� VFUHHQLQJ�HFRJUiILFR�GHO� ���7�PHGLDQWH� OD� YDORUDFLyQGH�OD�71��� VFUHHQLQJ� VpULFR� GHO� ��� 7�PHGLDQWH� OD� GHWHUPLQDFLyQGH�K&*�\�3$33�$��(VWH�VH�FRPELQD�JHQHUDOPHQWH�FRQ�OD71���&RPELQDFLyQ�GHO�VFUHHQLQJ�PHGLDQWH�OD�YDORUDFLyQ�GH�OD71�\�R�PDUFDGRUHV�ELRTXtPLFRV�GHO����7��DVRFLDGR�D�ORVPDUFDGRUHV� VpULFRV�GHO����7��([LVWHQ�GRV�PRGDOLGDGHVHQ�VX�DVRFLDFLyQ��6FUHHQLQJ� LQWHJUDGR�� VH� GD� XQ� ~QLFR� ULHVJRUHVXOWDQWH�GH�OD�DVRFLDFLyQ�GH�WRGDV�ODV�SUXHEDV��SRU�ORTXH�HO�UHVXOWDGR�QR�VH�REWLHQH�KDVWD�HO����7���6FUHHQLQJ�VHFXHQFLDO��VH�RIUHFH�HO�UHVXOWDGR�GHOULHVJR�REWHQLGR�WUDV�OD�SUXHED�GHO����7��OR�DQWHV�SRVLEOH�\� VH� RIUHFH� WpFQLFD� LQYDVLYD� VL� HO� ULHVJR� VH� FRQVLGHUDSRVLWLYR��3RVWHULRUPHQWH�VH�RIUHFH�XQ�QXHYR�FiOFXOR�GHULHVJR� WUDV� OD� UHDOL]DFLyQ� GHO� 6%� ��� 7�� \� WDPELpQ� VHRIUHFH� GLDJQyVWLFR� SUHQDWDO� VL� HO� ULHVJR� VH� FRQVLGHUDHOHYDGR���&RPELQDFLyQ�GHO�6%����7�\� YDORUDFLyQ�HFRJUiILFD�GHOULHVJR�GH�FURPRVRPRSDWtD��HFRJUDItD�JHQpWLFD��
(O�XVR�VHFXHQFLDO�GHO�VFUHHQLQJ�PHGLDQWH�OD�71�\�HO�6%���7�SHUPLWH�XQD�HOHYDGD� WDVD�GH�GHWHFFLyQ�GH�7U����VLQ� HPEDUJR�� HO� PHMRU� PRGR� GH� XWLOL]DUORV� VHUtDFRPELQiQGRORV�PHGLDQWH�XQ�DOJRULWPR�EDVDGR�HQ�OD�HGDGPDWHUQD�� 71� �HQ� UHODFLyQ� FRQ� OD� /&1�� \� PDUFDGRUHV



���

ELRTXtPLFRV�� (VWXGLRV� SURVSHFWLYRV� REWLHQHQ� SDUD� XQDWDVD�GH�)3�GHO����XQD�WDVD�GH�GHWHFFLyQ�GH�7U����GHO�������� VLPLODU� D� OD�GHO� VFUHHQLQJ� FRPELQDGR�GHO� ���7�1LFRODLGHV��������
(Q�OD�VLJXLHQWH�ILJXUD��Q������VH�PXHVWUD�OD�FRPSDUDFLyQHQWUH�ORV�UHVXOWDGRV�GHO�6%����7�SRU�XQ�ODGR��6%�����7FRPELQDGR� FRQ� 71� SRU� RWUR� ODGR�� \� HO� VFUHHQLQJLQWHJUDQGR� ORV� UHVXOWDGRV� GH� ORV� GRV� WULPHVWUHV�� 6HDQDOL]D�OD�WDVD�GH�GHWHFFLyQ�\�GH�)3��:DOG�HW�DO���������

)LJXUD�Q������:DOG�HW�DO���������7DVDV�GH�GHWHFFLyQ�GH�7����\�)3�HQ���
7ULSOH�WHVW��$)3��X(��\�K&*�HQ�HO����7�
&XDGUXSOH�WHVW��$)3��X(���K&*��H�LQKLELQD�$�HQ�HO����7�
7HVW�FRPELQDGR�GHO����7��3$33�$�����K&*�OLEUH�\�71�
7HVW�LQWHJUDGR��3$33�$�\�71�HQ�HO����7�\�$)3��X(���K&*��H�LQKLELQD�$�HQ�HO
���7�



���

3DUD� XQ� ��� GH� )3�� OD� WDVD� GH� GHWHFFLyQ� GHO� WHVWLQWHJUDGR�IXH�GHO�������PD\RU�TXH�OD�GHO�WHVW�GHO����7PiV� FRPSOHWR�� HO� FXDGUXSOH�� FRQ� XQ� ����� \� WDPELpQPD\RU�TXH�OD�GHO�WHVW�FRPELQDGR�GHO����7��FRQ�XQ�����3DUD� XQ� ��� GH� )3� OD� WDVD� GH� GHWHFFLyQ� GHO� WHVWLQWHJUDGR�IXH�GHO������PLHQWUDV�TXH�SDUD�HO�FXDGUXSOHGHO����7�����\�HO�FRPELQDGR�GHO����7�����(O�WHVW� LQWHJUDGR�GHWHFWD��SDUD�XQ����GH�)3��DO�PHQRVWDQWDV�JHVWDFLRQHV�DIHFWDV�TXH�HO����7�R�HO����7��SDUD�XQ��� GH� )3�� (V� GHFLU�� FRQ� HO� WHVW� LQWHJUDGR� REWHQHPRVHOHYDGDV�WDVDV�GH�GHWHFFLyQ��FRQ�SRFRV�)3�6L�VH�HOLPLQD�GHO�VFUHHQLQJ�OD�71��PXFKRV�FHQWURV�QR�ODUHDOL]DQ�� \� OD� LQKLELQD� $� �PXFKRV� FHQWURV� QR� ODGHWHUPLQDQ���HO�VFUHHQLQJ�LQWHJUDGR�FRQWLQ~D�VXSHUDQGRD�ORV�GHPiV�6L�HQ� OXJDU�GH�WRPDU�FRPR�SXQWR�GH�UHIHUHQFLD� ORV�)3�OR�KDFHPRV�FRQ�OD�WDVD�GH�GHWHFFLyQ��\�OD�ILMDPRV�HQ�XQ�����\�FRPSDUDPRV�HO�SRUFHQWDMH�GH�WpFQLFDV�LQYDVLYDVTXH� UHVXOWDQ� GH� FDGD� WHVW�� HV� GHFLU� HO� SRUFHQWDMH� GHJHVWDFLRQHV� DIHFWDV� \� QR� DIHFWDV� TXH� YDQ� D� VHUVRPHWLGDV�D�SUXHED� LQYDVLYD��:DOG� \� FROV�� REWLHQHQ� ORVVLJXLHQWHV�UHVXOWDGRV��ILJXUD�Q������



���

��PXMHUHV

7HVW�SUDFWLFDGRV
)LJXUD� Q�� ��� �:DOG� HW� DO��� ������ 3RUFHQWDMH� GH� PXMHUHV� TXH� QHFHVLWDUtDQ
WpFQLFD�LQYDVLYD�FRQ�6�GHO�����&RPR� VH� SXHGH� REVHUYDU�� H[LVWH� XQD� GLVPLQXFLyQ� GHOSRUFHQWDMH�GH�WpFQLFDV�LQYDVLYDV��GHO�����DO����FRQ�HO6%� ��� 7� FRQ� GRV� PDUFDGRUHV�� \� HO� WHVW� LQWHJUDGR�UHVSHFWtYDPHQWH�(Q� QXHVWUD� FDVXtVWLFD� OD� DSOLFDFLyQ� WHyULFD� VREUH� ODWRWDOLGDG� GH� OD� SREODFLyQ� QRV� GD� XQ� ������ GH� WpFQLFDVLQYDVLYDV��OR�TXH�VH�HQFXHQWUD�HQ�OD�OtQHD�GH�OR�DSXQWDGRSRU�:DOG�'H� JUDQ� LPSRUWDQFLD� UHVXOWD� HO� DQiOLVLV� GHO� Q~PHUR� GHSpUGLGDV� IHWDOHV� TXH� VH� YDQ� D� SURGXFLU� FRPR
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FRQVHFXHQFLD�GH�ODV�WpFQLFDV�LQYDVLYDV�LQGLFDGDV�WUDV�ODUHDOL]DFLyQ�GH�FDGD�WLSR�GH�SUXHED��HVSHFLILFDGDV�HQ�ODVLJXLHQWH�WDEOD��Q������

7HVW� GHVFUHHQLQJ 3XQWR� GHFRUWH�SDUD����VHQVLELOLGDG�

)3� 2GGV� SDUDV�� 'RZQ� VLWHVWSRVLWLYR

3pUGLGD� GHIHWRV�VDQRV�SRUODV� WpFQLFDVLQYDVLYDV�FDGD� �������JHVWDQWHV�
����\����77HVWLQWHJUDGR&RPSOHWR6LQ�716LQLQKLELQD�$6LQ�DPEDV

��HQ������HQ������HQ����
��HQ����

���������
���

�����������
����

�����
��
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7DEOD�Q������:DOG�HW�DO����������2GGV�SDUD�7U����VL�WHVW�SRVLWLYR�\�SpUGLGD�GH
IHWRV�VDQRV�SRU�ODV�WpFQLFDV�LQYDVLYDV��

2GGV��SURSRUFLyQ�HQWUH�HO�Q~PHUR�GH
DIHFWRV�\�HO�Q~PHUR�GH�QR�DIHFWRV�



���

%LJJLR� HW� DO��� DO� DQDOL]DU� YDULRV� WLSRV� GH� VFUHHQLQJ�PXHVWUD� UHVXOWDGRV� VLPLODUHV� HQ� FXDQWR� D� TXH� ODHVWUDWHJLD�PiV��VHJXUD�HV�HO�VFUHHQLQJ�LQWHJUDGR��SHURVLQ�HPEDUJR�REWLHQH�OD�PD\RU�WDVD�GH�SpUGLGDV�IHWDOHVFRQ� HO� VFUHHQLQJ� VHFXHQFLDO�� /D� LQFRUSRUDFLyQ� GH� ODHFRJUDItD�JHQpWLFD� WUDV�HO�6%����7�SRVLWLYR��GLVPLQX\HGH�IRUPD�FRQVLGHUDEOH�ODV�SpUGLGDV�IHWDOHV�DO�GLVPLQXLUODV� DPQLRFHQWHVLV� UHDOL]DGDV�� ,QFOXVR� LJXDODQGR� HOSRFHQWDMH�GH�SpUGLGDV�IHWDOHV�HQWUH�OD�ELRSVLD�FRULDO�\OD� DPQLRFHQWHVLV�� HO� SRUFHQWDMH� GH� SpUGLGDV� GH� IHWRVHXSORLGHV�VHUtD�FRQ�HO�VFUHHQLQJ�VHFXHQFLDO��HO�GREOH�TXHFRQ�HO�6%����7��WULSOH�R�FXiGUXSOH��\�HO����7��FRPELQDGR71�\�6%����7���\����YHFHV�PD\RU�TXH�FRQ�HO� LQWHJUDGR�%LJJLR�HW�DO���������
0HUHFH�OD�SHQD�FRPHQWDU�TXH�OD�UHGXFFLyQ�GH�OD�WDVD�GH)3� FRQ� HO� WHVW� LQWHJUDGR� HV� PD\RU� FXDQGR� WHQHPRVSDFLHQWHV�GH�PD\RU�HGDG��3RU�HQFLPD�R�LJXDO�D����DxRV�HO�WHVW�LQWHJUDGR�REWLHQH������GH�)3��\�WULSOH�WHVW�����FRQ�SXQWR�GH�FRUWH���������FRQ�XQD�PHMRUtD�GH�OD�6�GHO���� \� ����� UHVSHFWtYDPHQWH�� OD� WDVD� GH� SpUGLGDVIHWDOHV� GH� FDGD� �������� PXMHUHV� VHUtD� GH� ��� \� ����UHVSHFWtYDPHQWH��:DOG�HW�DO���������
(O� VFUHHQLQJ� SUHQDWDO� GH� OD� 7U� ��� FOiVLFDPHQWH� VH� KDYHQLGR� UHDOL]DQGR� HQ� VXHUR� PDWHUQR�� GH� OD� ��� D� OD� ��VHPDQD� GH� JHVWDFLyQ�� 'HSHQGLHQGR� GH� ORV� PDUFDGRUHVXWLOL]DGRV�� HVWH� PpWRGR� DOFDQ]D� XQD� 6� GHO� ��� DO� ����SDUD� XQD� WDVD� GH� )3� GHO� ���� (O� WHVW� LQWHJUDGR� SXHGHDOFDQ]DU� XQD� HOHYDGD� \� VLPLODU� WDVD� GH� GHWHFFLyQ� SHURFRQ� PHQRU� WDVD� GH� )3� �������� SRU� OR� TXH� ORVSURFHGLPLHQWRV�LQYDVLYRV�VH�UHGXFHQ�HQ���SXQWRV�



���

/D�DVRFLDFLyQ�GH�YDULRV�WLSRV�GH�VFUHHQLQJ�GHO����7�\���7� UHGXFH� OD� WDVD� GH� DPQLRFHQWHVLV�� SRU� HMHPSOR�� SDUDXQD� 6� GHO� ���� HO� VFUHHQLQJ� FRQ� �²K&*�� � $)3� \� X(�UHGXFLUtD� ODV� WpFQLFDV� LQYDVLYDV� HQ� ����� GH� FDGD� ���PXMHUHV��WDVD�GH�)3�GH������IUHQWH�D��������DGHPiV�GHUHGXFLU�D�XQ�TXLQWR� ORV�)3������IUHQWH�DO������WDEOD�Q�����SpUGLGDV�IHWDOHV���(O�SXQWR�GH�FRUWH�QHFHVDULR�SDUDGLFKD�6�FRQ�HO�6%�FRQ��²K&*�\�$)3�SUHFLVD�SRQHUVH�HQ�������� FRQ� XQD� WDVD� GH� )3� GHO� ���� \� XQD� RGGV� GH'RZQ�WHVW� SRVLWLYR� GH� ������� � SRU� HOOR� QR� HV� SRVLEOHEDMDU� OD� QHFHVLGDG�GH� WpFQLFDV� LQYDVLYDV� �HV�GHFLU��)3�VXELHQGR�OD�6��\D�TXH�HVWRV�GDWRV�QR�VRQ�YLDEOHV�SDUD�ODSUiFWLFD�FOtQLFD�
�/RV� HVWXGLRV� GH� FRVWH�HIHFWLYLGDG� LQFOX\HQ� WRGRV� ORVFRVWHV� TXH� VH� UHODFLRQDQ� FRQ�HO� VFUHHQLQJ�� HV�GHFLU�� HOGH�FDGD�WpFQLFD�\�HO�GH�PDQWHQLPLHQWR�PHGLFR�R�QR�GHODV� 7U� ��� D� OR� ODUJR� GH� VX� YLGD�� 5HVSHFWR� D� HVWRVHVWXGLRV�GH�FRVWH�HIHFWLYLGDG��%LJJLR�HW�DO��DQDOL]DQ�HQXQD� SREODFLyQ� KLSRWpWLFD�PHQRU� GH� ��� DxRV� GLIHUHQWHVHVWUDWHJLDV� GH� VFUHHQLQJ� GHO� ��� \� ��� 7� �WULSOH� \FXDGUXSOH� � VFUHHQLQJ�� ��� 7� FRQ� ²K&*� \� 3$33�$�LQWHJUDGR�\�VHFXHQFLDO��\�FRPSDUD�OD�WDVD�GH�GHWHFFLyQ\� ORV� FRVWHV� HFRQyPLFRV� �LQFOX\HQGR� HO� GHO� VFUHHQLQJ� \FRVWH� GH� YLGD� GH� 7U� ����� 2EWLHQH� TXH� HO� VFUHHQLQJVHFXHQFLDO� WLHQH� ORV�PHMRUHV�UHVXOWDGRV��SXHVWR�TXH�HVHO�PHQRV�FRVWRVR�\�DGHPiV��HV�HO�TXH�GHWHFWD�PiV�7U����%LJJLR�HW�DO����������PLHQWUDV�TXH�HO�TXH�PHQRV�GHWHFWDHV� HO� WULSOH� VFUHHQLQJ�� 7DPELpQ� REWLHQHQ� PHMRUHVUHVXOWDGRV� ODV� HVWUDWHJLDV� GHO� ��� 7� TXH� ODV� TXH� QRSHUPLWHQ� DFWXDU� KDVWD� HO� ���7�� DXQTXH� VL� VH� WLHQHQ� HQFXHQWD�ORV�DERUWRV�HVSRQWiQHRV�GHO����7��VREUH�XQ����



���

GH� 7U� ��� HQWUH� OD� ��� \� ��� VHPDQD��� \� � VH� UHDOL]D� ODFRUUHFFLyQ� �OD� WDVD� GH� GHWHFFLyQ� VH� UHGXFH� SRU� XQIDFWRU� GH� ������� REWLHQHQ� UHVXOWDGRV� VLPLODUHV� HQFXDQWR� D� GHWHFFLyQ�� HO� ��� 7� \� HO� VFUHHQLQJ� LQWHJUDGR�SHUR� VLHQGR� PHQRV� FRVWRVR� HO� SULPHUR� GH� HOORV� �HVWH~OWLPR� HV� HO� PiV� FDUR��� (V� GHFLU�� DO� FRPSDUDUHVWUDWHJLDV� GH� VFUHHQLQJ� GH� ��� \� ��� 7�� \� D~QFRPELQiQGRORV�� REWHQHPRV� UHVXOWDGRV� TXH� VRQFRPSDUDEOHV�D�ORV�REWHQLGRV�HQ�QXHVWUD�PXHVWUD��\D�TXHH[SRQH�FRPR�GH�HOHFFLyQ�SULPHUR�IUHQWH�D����7��PHQRVFDUR�\�PiV�HIHFWLYR���\�GH�WRGRV��HO�WULSOH�VFUHHQLQJ�HVHO�TXH�SHRUHV�UHVXOWDGRV�REWLHQH��D�SHVDU�GH�TXH�HO�6%���7�DSDUHQWHPHQWH�VHUtD�OD�RSFLyQ�PiV�HFRQyPLFD��$O�FRPSDUDU�HO�FRVWH�HIHFWLYLGDG�GHO�6����7�FRPELQDGRIUHQWH�DO�6%����7��$)3�� �K&*�\�X(���HQ�RWUD�SREODFLyQKLSRWpWLFD��&XVLFN�HW�DO��REWXYLHURQ�XQD�6�\�WDVD�GH�)3GHO�����\������IUHQWH�DO�����\�������UHVSHFWtYDPHQWH�(O�HVWXGLR�GH�FRVWH��FRVWH�GH�VFUHHQLQJ�\�FRVWH�GH�YLGDGH� 7U� ���� IXH� ������PHQRU� FRQ� HO� ��� 7�� SRU� OR� TXH� HOFRVWH�HIHFWLYLGDG�GH�HVWH�VFUHHQLQJ�GHO����7�HV�PHMRUTXH� HO� GHO� XQLYHUVDO� 6%� ��� 7� �&XVLFN� HW� DO��� ������� (QHVWH� HVWXGLR� VH� LQFOX\HURQ� ODV� SDFLHQWHV� GH� WRGDV� ODVHGDGHV��(V�HYLGHQWH�TXH�HO�FRVWH�GH�VHJXLU�UHDOL]DQGR�HO6%����7�VyOR�HV�PHQRU��SHUR�D�FRVWD�GHO�PD\RU�Q~PHURGH� QDFLPLHQWRV� GH� 7U� ���� OR� TXH� LQFUHPHQWD� PiV� ORVFRVWHV�SRU�RWUR� ODGR��$GHPiV��GHEH�WHQHUVH�HQ�FXHQWDTXH��FRPR�VH�KD�FRPHQWDGR�DQWHV��HO�QR�SRGHU�GDWDU�ODJHVWDFLyQ� HFRJUiILFDPHQWH� VL� QR� VH� UHDOL]D� HFRJUDItDGHO����7�LQFUHPHQWD�ORV�FRVWHV�SRU�UHDOL]DU�PD\RU�WDVDGH�WpFQLFDV� LQYDVLYDV�SRU�PiV�)3�\�GHWHFWDU�PHQRV�7U���� TXH� VL� VH� UHDOL]D� GHWHUPLQDFLyQ� GH� OD� 71�� /DFRPSDUDFLyQ�GH�OD�UHDOL]DFLyQ�GH�6%����7�FRQ�HFRJUDItD



���

HQ�HO����7�DO�����GH�OD�SREODFLyQ�IUHQWH�D�6����7�FRQ�71\� ELRTXtPLFD� WLHQH� FRVWHV� VLPLODUHV�� SHUR� FXDQGR� VHUHDOL]D�DO������GH�OD�SREODFLyQ��ORV�FRVWHV�VRQ�PD\RUHVHQ�HO�SULPHU�TXH�HQ�HO�VHJXQGR�FDVR����(V�GHFLU��FXDQGRVH�FRPSDUDQ�6%����7���71�IUHQWH�D�6%����7��REWHQHPRVYHQWDMDV�HFRQyPLFDV�FRQ�OD�SULPHUD���RSFLyQ�GHELGR�D�ODPD\RU� 6� \� PHQRV� WDVD� GH� )3�� \� UHGXFFLyQ� GH� ODVDPQLRFHQWHVLV� KDVWD� HQ� XQ� ����� (VWRV� UHVXOWDGRV� VRQFRQFRUGDQWHV� HQ� YDULRV� HVWXGLRV� �*LOEHUW� HW� DO��� �����&XVLFN�HW�DO���������(O� PHMRU� UHVXOWDGR� GH� FRVWH�HIHFWLYLGDG� REWHQLGR� FRQHO� VFUHHQLQJ� VHFXHQFLDO� GHULYD� GH� OD� UHGXFFLyQ� GHQDFLPLHQWRV�FRQ�7U�����2EYLDPHQWH��DO�PHQRV�HO�����GHODV� SDFLHQWHV� GHEHQ� HOHJLU� ,�9�(�� FXDQGR� VH� GD� XQGLDJQyVWLFR�GH�FURPRVRPRSDWtD��SXHV�HQ�FDVR�FRQWUDULRVHUtD�PHMRU�HO�6%����7�SRU� VX�PHQRU�FRVWH� �&XVLFN�HWDO��� ������ %LJJLR� HW� DO��� ������� (O� VFUHHQLQJ� VHFXHQFLDOREWLHQH� PD\RU� GHWHFFLyQ� GH� 7U� ��� D� H[SHQVDV� GH� VXVHOHYDGRV� UHVXOWDGRV� SRVLWLYRV�� \� FRPR� FRQVHFXHQFLD� GHWpFQLFDV�LQYDVLYDV��SRU�OR�TXH�GLDJQRVWLFD�PXFKDV�7U����&RPR� FRQVHFXHQFLD�� WDPELpQ� LQFUHPHQWD� FRQVLGHUDEOH�PHQWH�OD�SpUGLGD�GH�IHWRV�VDQRV��UDWLR�SpUGLGD�GH�IHWRHXSORLGH�7U� ���� ������ (O� Q~PHUR� GH� SpUGLGDV� FRQ� HOVFUHHQLQJ�VHFXHQFLDO�IXH���YHFHV�VXSHULRU�DO�FXDGUXSOHVFUHHQLQJ�\����YHFHV�DO�VFUHHQLQJ�LQWHJUDGR�&RPHQWDU�UHVSHFWR�TXH��OD�HFRJUDItD�JHQpWLFD�UHDOL]DGDWUDV�HO�6%����7�SRVLWLYR��LQFUHPHQWD�HO�933�GHO�6%����7�(V�PiV�VHJXUD��\D�TXH�GLVPLQX\H�FRQVLGHUDEOHPHQWH�ODVDPQLRFHQWHVLV��\�FRPR�FRQVHFXHQFLD�OD�SpUGLGD�GH�IHWRVHXSORLGHV�� SHUR� LQFUHPHQWD� ORV� FRVWHV� GHO� VFUHHQLQJGHELGR�D�TXH�EDMD�OD�WDVD�GH�GHWHFFLyQ�



���

2WURV�HVWXGLRV�DQDOL]DQ�HVWUDWHJLDV�GH�VFUHHQLQJ��SHURVLQ� WRGDV� ODV� FRPELQDFLRQHV�� SRU� OR� TXH� HV� PiV� GLItFLOH[WUDSRODU�ORV�GDWRV��9LQW]LOHRV�HW�DO���������*LOEHUW�HWDO���������


�¢6FUHHQLQJ�VHFXHQFLDO�R�HO�LQWHJUDGR"
([LVWH� FRQWURYHUVLD� VREUH� VL� FRPXQLFDU� HO� ULHVJRUHVXOWDQWH�GH�ORV�WHVW�GHO����7�\�SRVWHULRUPHQWH�GHO���7��VFUHHQLQJ�VHFXHQFLDO���R�HVSHUDU�DO����7�SDUD�GDU�HOUHVXOWDGR��VFUHHQLQJ�LQWHJUDGR��8QD� FDUDFWHUtVWLFD� TXH� GLIHUHQFLD� HO� VFUHHQLQJVHFXHQFLDO� GHO� LQWHJUDGR� HV� TXH� HO� SULPHUR� SHUPLWH� HOGLDJQyVWLFR�HQ�HO����7�VL��HO�VFUHHQLQJ�HV�SRVLWLYR��OR�TXHDIHFWD�D�OD�SUHYDOHQFLD�GH�ODV�7U�����QR�GLDJQRVWLFDGRVHQ�HO����7��HQ�HO����7��6LQ�HPEDUJR��OD�SDFLHQWH�UHFLEH�\GHEH�DVLPLODU�LQIRUPDFLyQ�VREUH�GLIHUHQWHV�ULHVJRV�TXHSXHGHQ� FDXVDU� FRQIXVLyQ� \� DQVLHGDG�� HQ� GLIHUHQWHVPRPHQWRV�GHO� HPEDUD]R�� (VWD� VLWXDFLyQ� HV� GH� HVSHFLDOLPSRUWDQFLD� DQWH� ULHVJR� HOHYDGR� HQ� HO� ��� 7�� 6H� KDREVHUYDGR�TXH�LQFOXVR�HQ�HVWDV�VLWXDFLRQHV�HO�VFUHHQLQJLQWHJUDGR� HV� FDSD]� GH� UHGXFLU� H� LQYHUWLU� HO� ULHVJRQHJDWLYL]iQGROR��%LJJLR�HW�DO���������(O� VFUHHQLQJ� LQWHJUDGR� XWLOL]D� LQIRUPDFLyQ� GH� DPERVWULPHVWUHV� GHO� HPEDUD]R�� OR� TXH� SRVtEOHPHQWH� OR� KDJDPiV� VHJXUR� TXH� ODV� SUXHEDV� UHDOL]DGDV� HQ� XQ�PRPHQWRSXQWXDO��&RQOOHYD�OD�UHDOL]DFLyQ�GH�OD�DPQLRFHQWHVLV�FRPRSUXHED�LQYDVLYD��HQ�FDVR�GH�FDWDORJDU�D�OD�SDFLHQWH�FRPRGH� ULHVJR� HOHYDGR�� TXH� VXV� GHIHQVRUHV� FRQVLGHUDQ� XQDSUXHED�PiV�SUHFLVD�\�VHJXUD�TXH�OD�ELRSVLD�FRULDO�



���

&RPR�LQFRQYHQLHQWH�VH�HQFXHQWUD�HO�UHWUDVR�HQ�REWHQHUHO�UHVXOWDGR�GHO�VFUHHQLQJ�XQDV�VHPDQDV�PiV�WDUGH�TXHVL�VH�UHDOL]D�VyOR�HQ�HO����7��SRU�OR�TXH�OD�QXHYD�FLWD�VHGDUi� DSUR[LPDGDPHQWH� �� VHPDQDV� PiV� WDUGH�� OR� TXHFRQOOHYD� DGHPiV� XQD� VREUHFDUJD� DVLVWHQFLDO� SDUD� HOVHUYLFLR� REVWpWULFR�� $GHPiV�� OD� SDFLHQWH� QR� REWLHQHLQIRUPDFLyQ�WUDV�OD�SUXHED�GH�VL�HO�IHWR�HVWi�ELHQ�R�QR�\�GHEH�DVXPLU�HO�GLDJQyVWLFR�HQ�HO����7��\�VL�SURFHGLHUD�WDPELpQ� OD� ILQDOL]DFLyQ� GHO� HPEDUD]R�� (VWDVFDUDFWHUtVWLFDV� KDFHQ� TXH� H[LVWDQ� GXGDV� DFHUFD� GH� VXDFHSWDELOLGDG�FRPR�VFUHHQLQJ��1LFRODLGHV��������(Q� � (VWDGRV� 8QLGRV� HO� XVR� GHO� VFUHQLQJ� LQWHJUDGRDXPHQWDUtD� OD�GHWHFFLyQ�D�����HPEDUD]RV�DIHFWRV�PiVTXH� FRQ� HO� VFUHHQLQJ� FRQ� WUHV�PDUFDGRUHV�� \� UHGXFLUtDORV� DERUWRV� D� ����� IHWRV� VDQRV� PHQRV� FRPRFRQVHFXHQFLD� GH� DPQLRFHQWHVLV� R� ELRSVLD� FRULDO�� (Q,QJODWHUUD�\�*DOHV� VH�HVWLPD�TXH� ODV� FRUUHVSRQGLHQWHVUHGXFFLRQHV� VHUtDQ� GH� ���� \� ����� UHVSHFWtYDPHQWH�:DOG�HW�DO����������(O�XVR�GHO�6����7�\����7�LQWHJUDGRVPD[LPL]D� OD� 6� \� PLQLPL]D� OD� WDVD� GH� )3�� 6L� QR� VHLQWHJUDQ�� OD� DGLFLyQ� GH� SUXHEDV� HOHYD� OD� WDVD� GH� )3�:DOG�HW�DO���������0DORQH�HW�DO��������6LQ�HPEDUJR��HQ�PXMHUHV�TXH�WLHQHQ�VFUHHQLQJ�PHGLDQWHOD�YDORUDFLyQ�GH�OD�71�\�6%�GHO����7��3$33�$�\�IUDFFLyQOLEUH�GH� ²K&*���QR�VH�UHFRPLHQGD�OD�UHDOL]DFLyQ�GHO�6%���7�GHELGR�D�TXH��HQ�SULPHU� OXJDU�� OD�6�GHO�VFUHHQLQJGHO� ��� \� ��� 7� VRQ� VLPLODUHV�� \� HQ� VHJXQGR� OXJDU�� HOSULQFLSDO� FRPSRQHQWH� GHO� 6%� GHO� ��� 7� HV� OD� IUDFFLyQOLEUH�GH� OD� ²K&*�� \�HQ� WHUFHU� OXJDU�� H[LVWH�XQD�EXHQDFRUUHODFLyQ�HQWUH�ORV�QLYHOHV�GH�K&*�HQWUH�HO����\����7�(Q�FDVR�GH�TXH�VH�OOHYHQ�D�FDER�DPERV�WHVWV�ELRTXtPLFRVGHO� ��� 7� \� ��� 7�� OD� /5� FRUUHVSRQGLHQWH� D� OD� 71� VH
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PXOWLSOLFDUi�SRU� ORV�UHVXOWDGRV�DQDOtWLFRV�GHO����R����7�([LVWHQ� FiOFXORV� YiOLGRV� SDUD� HO� ��� 7� SULQFLSDOPHQWHEDVDGRV�HQ�OD� ²K&*��%UL]RW�HW�DO���������(O� HVWXGLR� 685866�� TXH� UHDOL]D� WDPELpQ� XQ� VFUHHQLQJLQWHJUDGR��FRPR�VH�KD�FRPHQWDGR�DQWHULRUPHQWH��FRQ�OD71�\�ORV�PDUFDGRUHV�ELRTXtPLFRV�HQ�VDQJUH�\�RULQD�HQ�HO���\����7��VH�FXHVWLRQD�GH�PRPHQWR��\D�TXH�XQ�HOHYDGRSRUFHQWDMH� QR� UH~QH� WRGRV� ORV� FRPSRQHQWHV� GHOSURWRFROR��\�REWLHQH�PHMRUHV�UHVXOWDGRV�FRQ�HO�HVWXGLRUHWURVSHFWLYR�TXH�FRQ�HO�SURVSHFWLYR��OOHJDQGR�KDVWD�XQ����GH�GHWHFFLyQ�FRQ�XQ����GH�)3��:DOG�HW�DO���������8Q� HVWXGLR� VLPLODU� �)$67(5�� TXH� LQFOX\H� HO� ��� \� ���7�HVWLPD�XQ�����GH�6�SDUD�XQ������GH�)3��6LQ�HPEDUJR�HVWXGLRV�SURVSHFWLYRV�PHGLDQWH�OD�FRPELQDFLyQ�GH�OD�71\�6%����7�KD�PRVWUDGR�UHVXOWDGRV�VLPLODUHV� �%ULQGD�HWDO���������6SHQFHU�HW�DO���������/RV�GHIHQVRUHV�GHO� VFUHHQLQJ� VHFXHQFLDO�� DVHVRUDQGR� DOD�SDFLHQWH�WUDV� OD�UHDOL]DFLyQ�GH�FDGD�SUXHED��GHO����\��� 7�� LQFLGHQ� HQ� TXH� OD� SDFLHQWH� SXHGH� UHDFFLRQDUFXDQGR� OD� 71� GD� ULHVJR� HOHYDGR�� \� FRQ� XQD� WDVD� GHWpFQLFDV� LQYDVLYDV� OLJHUDPHQWH� VXSHULRU� �DOUHGHGRU� GHO������� REWLHQHQ� SUiFWLFDPHQWH� ORV� PLVPRV� UHVXOWDGRV�GHWHFWDQGR�DO�PHQRV�HO�����GH�FURPRVRPRSDWtDV�HQ�HO���7�\�XQ�����DGLFLRQDO�HQ�HO�VHJXQGR��DO�PHQRV�HO����GH�ODV�UHVWDQWHV�7������%LJJLR�HW�DO����������$XQTXH�QRHVWp�YDOLGDGR�HO�VFUHHQLQJ�VHFXHQFLDO��H[LVWHQ�GDWRV�HQOD�OLWHUDWXUD�VREUH�VXV�WDVDV�GH�GHWHFFLyQ�DSOLFDGRV�GHIRUPD� LQGLYLGXDO�� SRU� OR� TXH� HV� UD]RQDEOH� TXH� HQ� VXDVRFLDFLyQ��ODV�WDVDV�VHDQ�DO�PHQRV�LJXDOHV�R�VXSHULRUHV�5HFLHQWHV�HVWXGLRV�DFHUFD�GH�OD�FRPELQDFLyQ�GH�OD�71�\6%����7�REWLHQHQ�XQD�HOHYDGD�HILFDFLD� FRPR�VFUHHQLQJ�+HUPDQ�HW�DO���������0XOOHU�HW�DO��������



���

/RV�GDWRV�GH�QXHVWUR�HVWXGLR�QR�SHUPLWHQ�HO�FiOFXOR�GHOD� HIHFWLYLGDG� GHO� 6%� ��� 7�� \D� TXH� OD� PD\RUtD� GHFURPRVRPRSDWtDV�KDQ�SUHVHQWDGR�LQFUHPHQWR�GHO�ULHVJRFRQ� OD� 71� \� OD� SDFLHQWH� KD� GHFLGLGR� FDULRWLSR�� (VWRVUHVXOWDGRV� WDPELpQ� VH� REWLHQHQ� HQ� RWURV� HVWXGLRVVLPLODUHV��TXH�REWLHQHQ�HOHYDGDV�WDVDV�GH�GHWHFFLyQ�FRQHO����7��KDVWD�HO������\�EDMR�933�FRQ�HO�6%����7��EDMDGHO� ��� D� ����� ������� �.DGLU� \� (FRQRPLGHV�� �����7KLODJDQDWKDQ�HW�DO��� ������6FKXFKWHU�HW�DO����������/DYDORUDFLyQ� GH� OD� 71� HQ� HO� ��� 7� QR� VyOR� HV� XQ� PpWRGRHIHFWLYR��VLQR�TXH�DGHPiV�WLHQH�FRQVHFXHQFLDV�HQ�OD�/5\�HO�933�GHO�6%�GHO����7��(VWR�HV�OyJLFR��\D�TXH�DKRUD�HO6%� ���7� SDVD� D� DSOLFDUVH� HQ� SREODFLyQ� GH� EDMR� ULHVJR�$XQTXH� HQ� QXHVWUR� HVWXGLR� QR� KD\DPRV� GHWHFWDGRFURPRVRPRSDWtDV� FRQ� HQ� VUHHQLQJ� VHFXHQFLDO�� KHPRVREWHQLGR�EHQHILFLRV�UHVSHFWR�DO�XVR�GHO�6%����7�DLVODGR�\D�TXH�QRV�KD�UHGXFLGR�HO�SRUFHQWDMH�GH�DPQLRFHQWHVLV�6LQ�HPEDUJR��SRGHPRV�GHFLU�TXH�OD�71�DLVODGD�IXQFLRQDELHQ� HQ� QXHVWUR� KRVSLWDO�� FRQ� XQD� 6� VXSHULRU� D� ODGHVFULWD� SDUD� HO� 6%� ��� 7� DLVODGR�� FRQ� OD� YHQWDMD� GHDGHODQWDU� HO� VFUHHQLQJ� DO� ��� 7�� SRU� OR� TXH� GHEHPRVSODQWHDUQRV� KDVWD� TXp� SXQWR� HV� UHFRPHQGDEOH� TXHVLJDPRV� UHDOL]DQGR� HO� VFUHHQLQJ� VHFXHQFLDO�� DQDOL]DQGRWRGRV�ORV�DVSHFWRV�
6HJ~Q� OD� OLWHUDWXUD�� OD� FRPELQDFLyQ�GH� YDULRV�PpWRGRV�ELHQ� VHD� GH� IRUPD� VHFXHQFLDO� R� LQWHJUDGD�� SUHFLVDFRPELQDU�UHFXUVRV��SHUR�D�FDPELR�LQFUHPHQWD�OD�WDVD�GHGHWHFFLyQ�\�SXHGH�UHGXFLU�OD�WDVD�GH�WpFQLFDV�LQYDVLYDV�(O� VFUHHQLQJ� PHGLDQWH� OD� HGDG� GHEHUtD� VHU� VXVWLWXtGRSRU�OD�71�DVRFLDGD�D�6%�GHO����7�R����7�
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6L� HO� REMHWLYR� GHO� GLDJQyVWLFR� SUHQDWDO� HV� PHMRUDU� ODVRSFLRQHV� HQ� OD� JHVWDFLyQ� GHEHQ� VHU� WHQLGDV� HQ� FXHQWDRWUDV� RSFLRQHV� DSDUWH� GH� OD� HFRQyPLFD�� � /DV� SDFLHQWHVGHEHQ�GH�VHU�LQIRUPDGDV�DFHUFD�GH���/D�SUREDELOLGDG�GH�GHWHFWDU�XQD�DQRPDOtD�VL�pVWD�HVWiSUHVHQWH��6�GH�OD�WpFQLFD����/D�SUREDELOLGDG�GH�TXH�HO�WHVW�Gp�SRVLWLYR�\�VH�UHDOLFHXQD�WpFQLFD�LQYDVLYD�HQ�XQ�IHWR�QRUPDO��WDVD�GH�)3���� /D� UHODFLyQ� TXH� H[LVWH� HQWUH� XQ� VFUHHQLQJ� SRVLWLYR� \ODV� SRVLEOHV� DQRPDOtDV� IHWDOHV�� SRU� HMHPSOR�� HQ� HO� FDVRGH�OD�71�HV�LPSRUWDQWH�XQD�EXHQD�LQIRUPDFLyQ�SUHYLD�DVX� UHDOL]DFLyQ� SDUD� TXH� OD� SDFLHQWH� FRQR]FD� HOVLJQLILFDGR� GH� OD� SUXHED�� \� VX� UHODFLyQ� DSDUWH� GHFURPRVRPRSDWtDV�FRQ�PDOIRUPDFLRQHV��6H�KD�REVHUYDGRTXH�H[LVWH�PD\RU�DQVLHGDG�WUDV�HO�VFUHHQLQJ�SRVLWLYR�GHOD�71�TXH�FRQ�HO�6%����7��:HLQDV�HW�DO���������/D�FRQIXVLyQ�FDXVDGD�SRU�OD�YDULHGDG�GH�UHVXOWDGRV�QRVLQGLFD� TXH� QR� H[LVWH� XQ� WHVW� ~QLFR� ySWLPR�� 6HJ~Q� ODSHUVSHFWLYD��GHVGH�HO�VLVWHPD�VDQLWDULR�R�GHVGH�HO�SXQWRGH� YLVWD� GHO� SDFLHQWH�� OD� VHOHFFLyQ� SXHGH� VHU� GLVWLQWD�,QFOXVR�PLHQWUDV�TXH�OD�GHWHFFLyQ�GH�OD�7U����SXHGH�VHUSULPRUGLDO� SDUD� DOJXQRV� SDFLHQWHV�� SDUD� RWURV� SXHGHVHUOR� PLQLPL]DU� HO� ULHVJR� SDUD� XQ� HPEDUD]R� QRUPDO�3XHGH� TXH� SHUPLWLU� D� ODV� SDFLHQWHV� HVFRJHU� QR� VHD� ODPHMRU� RSFLyQ� UHVSHFWR� DO� FRVWH�HIHFWLYLGDG�� SHUR� VL� HOVFUHHQLQJ� SUHQDWDO� WLHQH� FRPR� REMHWLYR� PHMRUDU� ODVRSFLRQHV� UHSURGXFWLYDV�� SRGUtD� VHU� SUHIHULEOH� HOVFUHHQLQJ�LQGLYLGXDOL]DGR��WHQLHQGR�HQ�FXHQWD�HO�VLVWHPDGH� VDOXG� GH� TXH� VH� WUDWH�� (V� GHFLU�� SUREDEOHPHQWH� HOPHMRU�WHVW�GH�VFUHHQLQJ�GHSHQGHUi�GH�ODV�SHUVSHFWLYDVGH� OD� SDFLHQWH� HQ� HO� FRQWH[WR� GHO� VLVWHPD� VDQLWDULR� \SDtV� HQ� HO� TXH� QRV� HQFRQWUHPRV�� DXQTXH� GHEH
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FRQVLGHUDUVH� OD� YLDELOLGDG� HQ� OD� SUiFWLFD� FOtQLFD� GH� ODVGLIHUHQWHV� RSFLRQHV�� (Q� JHQHUDO�� OD� PD\RUtD� GH� ODVSDFLHQWHV�SUHIHULUtDQ�FRQRFHU�ORV�UHVXOWDGRV�HQ�HO����7TXH� HQ� HO� ��� 7�� D� SHVDU� GH� ODV� FUtWLFDV� UHDOL]DGDVUHIHUHQWHV�D�TXH�HO�GLDJQyVWLFR�WHPSUDQR�VH�UHDOL]DUtDHQ� RFDVLRQHV� VREUH� JHVWDFLRQHV� TXH� HVSRQWiQHDPHQWHILQDOL]DUtDQ� HQ� DERUWR�� SXHV� ODV� SDFLHQWHV� SUHIHULUtDQFRQRFHU� OD�FDXVD�GHO�DERUWR� �0XOYH\�\�:DOODFH��������(O� GLDJQyVWLFR� WHPSUDQR� SHUPLWH� DGHODQWDU� ODILQDOL]DFLyQ� GH� OD� JHVWDFLyQ�� \� WDPELpQ� HYLWDU� ODUHDOL]DFLyQ�GH�XQD�WpFQLFD�LQYDVLYD�VL�HO�ULHVJR�HV�EDMR�SRU� OR� TXH� DXPHQWDUtD� OD� DXWRQRPtD� GH� OD� PXMHUHPEDUD]DGD��&KDVHQ�HW�DO���������
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$QDOL]DQGR�ODV�WpFQLFDV�GH�VFUHHQLQJ�\�VX�XWLOLGDG�SDUDGHWHFWDU�ODV�DQRPDOtDV�IHWDOHV�\�HO�UHVXOWDGR�SHULQDWDO�&RQ� OD� HFRJUDItD� KHPRV� REWHQLGR� XQD� EXHQDFRQFRUGDQFLD�� SHVH� D� KDEHU� FRQWDGR� FRQ� DQRPDOtDV� QRGLDJQRVWLFDEOHV� FRQ� HVWD� WpFQLFD�� SRU� OR� TXH� VLKXELpUDPRV� WHQLGR� HQ� FXHQWD� VyOR� ODV� PDOIRUPDFLRQHVGLDJQRVWLFDEOHV��DGHPiV�GH�XQ�EXHQ�HTXLSR�GXUDQWH� ORVSULPHURV� DxRV�� SUREDEOHPHQWH� OD� FRQFRUGDQFLD� KXELHUDVLGR�PHMRU�5HVSHFWR� D� OD� HGDG�� REVHUYDPRV� XQD� FXULRVD� UHODFLyQHVWDGtVWLFD� HQWUH� ODV� DQRPDOtDV� IHWDOHV� \� OD� HGDG� QRDYDQ]DGD�� \� OR� PLVPR� FRQ� ODV� FDUGLRSDWtDV�� 1R� H[LVWHUHODFLyQ�FRQ�HO�SHVR��VHPDQD�GH�ILQDOL]DFLyQ�\�HO�$SJDU�6H� REVHUYD� FRQWUDVWH� FRQ� OD� OLWHUDWXUD�� \D� TXH� HVWiGHVFULWD� OD� UHODFLyQ� HQWUH� ODV� PDOIRUPDFLRQHVFRQJpQLWDV��DVt�FRPR�SHRUHV�UHVXOWDGRV�SHULQDWDOHV�DQWHOD�HGDG�PDWHUQD�DYDQ]DGD��UHVSHFWR�D� ODV�SDFLHQWHV�GHPHQRU� HGDG� �-DFREVVRQ� HW� DO��� ������1DTYL� \�1DVHHP�������&XDQGR� DQDOL]DPRV� OD� 71�� D� SHVDU� GH� OD� DVRFLDFLyQHVWDEOHFLGD�HQ�OD�ELEOLRJUDItD�FRQ�ODV�PDOIRUPDFLRQHV��DOLQFOXLUODV� WRGDV�� QR� KHPRV� HQFRQWUDGR� UHODFLyQ�� /DVDQRPDOtDV� IHWDOHV� TXH� UHTXLHUHQ� WUDWDPLHQWR� PpGLFR� RTXLU~UJLFR� R� VXSRQHQ� OD� SUHVHQFLD� GH� PLQXVYDOtD�� VHHQFXHQWUDQ�HQ�HO������FXDQGR�OD�71�HV�LQIHULRU�DO�3���������FXDQGR� OD�71�VH�HQFXHQWUD�HQWUH�HO�3����\�����\
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DXPHQWD�H[SRQHQFLDOPHQWH�KDVWD�HO�����FXDQGR� OD�71HV� LJXDO�R�PD\RU�D�����PP��1LFRODLGHV�HW�DO���������<DVH� KD� FRPHQWDGR� TXH� ORV� GRV� FDVRV� GH� KHUQLDGLDIUDJPiWLFD� SUHVHQWDURQ� LQFUHPHQWR� GH� OD� 71�� DVtFRPR�HO�RQIDORFHOH��([LVWHQ�SXEOLFDFLRQHV��FRPR�\D�VH�KDFLWDGR��TXH�UHODFLRQDQ�HVWDV�DQRPDOtDV�FRQ�OD�71��6RXNDHW� DO��� ������ YDQ� =DOHQ�6SURFN� HW� DO��� ������� /DV� GRVGLVSODVLDV�yVHDV�\�HO�FDVR�GH�DUWURJULSRVLV�GH�PLHPEURVLQIHULRUHV� SUHVHQWDURQ� 71� QRUPDO�� VLQ� HPEDUJR�� HQ� ODOLWHUDWXUD� HVWi� GHVFULWD� OD� UHODFLyQ� HQWUH� HVWDVDQRPDOtDV�H�LQFUHPHQWR�GH�OD�71��+\HWW�HW�DO��������F�1LFRODLGHV�HW�DO���������$VtPLVPR��HV�GH�GHVWDFDU�OD�DXVHQFLD�GH�UHODFLyQ�HQWUHOD� 71� \� ODV� FDUGLRSDWtDV�� D� SHVDU� GH� ODV� SXEOLFDFLRQHVTXH�ODV�UHODFLRQDQ��$OODQ��������*HPEUXFK�HW�DO��������$FKLURQ�HW�DO���������&KLWW\�\�3DQG\D�������+\HWW�HW�DO�������D��5L]]R�HW�DO����������/DV�FDUGLRSDWtDV�SHUWHQHFHQD�OD�FODVH�,,,�GH�OD�FODVLILFDFLyQ�GH�ODV�PDOIRUPDFLRQHVDWHQGLHQGR�DO�PRPHQWR�GH�LQLFLR��OR�TXH�VLJQLILFD�TXH�VXLQLFLR� HV� YDULDEOH� R� SRWHQFLDOPHQWH� LQHVWDEOH� �5RWWHP�������� &RQVWLWX\HQ� OD� PDOIRUPDFLyQ� FRQJpQLWD� PiVIUHFXHQWH� \� OD� SUHYDOHQFLD� DO� QDFLPLHQWR� HV� GH� ���������� /D� GHWHFFLyQ� GH� XQD� 71� DXPHQWDGD� R� HODQWHFHGHQWH� GH� FDUGLRSDWtD� SHUPLWLUtDQ� FODVLILFDU� D� ODSDFLHQWH�FRPR�GH�ULHVJR�H�LQLFLDU�HO�HVWXGLR�FDUGLROyJLFRD� SDUWLU� GH� OD� ������ VHPDQDV�� \� DGHPiV� VH� GHEHUtDGHVFDUWDU�FURPRVRPRSDWtD��$OODQ���������+DVWD�HO����GH� ODV� 71� DXPHQWDGDV� SUHVHQWDUiQ� FDUGLRSDWtD� �3LOX� \1LFRODLGHV�� ������� (Q� JHQHUDO�� OD� PLWDG� GH� ODVFDUGLRSDWtDV� FRQJpQLWDV� VRQ� OHWDOHV� R� UHTXLHUHQ� FLUXJtD�FDUGLRSDWtDV� PD\RUHV�� \� OD� RWUD� PLWDG� VRQDVLQWRPiWLFDV�� (O� H[DPHQ� GH� ODV� �� FiPDUDV� VyOR
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LGHQWLILFD�HO�����GH�ODV�FDUGLRSDWtDV�PD\RUHV��6RXND�\1LFRODLGHV���������7HQHPRV���FDVRV�GH�FDUGLRSDWtD�FRQ71�SDWROyJLFD� �GH� ODV� ���HQ� WRWDO��� TXH�FRUUHVSRQGH�DO������� \� QR� H[LVWH� UHODFLyQ� HVWDGtVWLFDPHQWHVLJQLILFDWLYD�� /D� PD\RU� SDUWH� GH� FDUGLRSDWtDVREVHUYDGDV� DO� QDFLPLHQWR� KDQ� VLGR� FRPXQLFDFLRQHVLQWHUDXULFXODUHV� ���� H� LQWHUYHQWULFXODUHV� ����� TXHIRUPDQ�SDUWH�GH�OD�PD\RUtD�GH�FDUGLRSDWtDV�TXH�SXHGHQHVFDSDU� DO� GLDJQyVWLFR� SUHQDWDO� GHELGR� DO� PRPHQWR� HQTXH� VH� UHDOL]D� HO� HVWXGLR�� \D� TXH� ODV� SULPHUDV� SRGUtDQVHU�LQWHUSUHWDGDV�FRPR�DJXMHUR�RYDO�HQ�OD�YLGD�IHWDO��\ODV� VHJXQGDV� VL� VRQ� SHTXHxDV� WDPELpQ� SXHGHQVXVWUDHUVH� DO� GLDJQyVWLFR� FDUGLROyJLFR� �0RUWHUD� HW� DO��������� $GHPiV�� SDUD� VX� GLDJQyVWLFR� VH� UHTXLHUHDGLHVWUDPLHQWR� \� XQD� EXHQD� UHVROXFLyQ� HFRJUiILFD�� \FRPR�\D�VH�KD�FRPHQWDGR��VH�GLVSRQtD�GH�XQ�HFyJUDIR�QRDGHFXDGR� SDUD� HVWXGLR� PRUIROyJLFR�� \� HO� QLYHO� GHSUHSDUDFLyQ� \� GHGLFDFLyQ� D� OD� HFRJUDItD� QR� HUDKRPRJpQHR�7DPSRFR� H[LVWH� UHODFLyQ� HQWUH� OD� 71� \� HO� SHVR� IHWDO�VHPDQD�GH�ILQDOL]DFLyQ�R�HO�$SJDU��6HJ~Q�OD�ELEOLRJUDItD�HQ� DXVHQFLD� GH� FURPRVRPRSDWtD� HO� ULHVJR� GH� PXHUWHIHWDO� VH� LQFUHPHQWD� GH� XQ� ����� HQ� DTXHOORV� FRQ� 71HQWUH�HO�SHUFHQWLO����\����DO�����FXDQGR�OD�71�HV�LJXDOR�PD\RU�D�����PP��/D�PD\RUtD�GH� ODV�PXHUWHV�RFXUUHQDOUHGHGRU� GH� OD� VHPDQD� ���� KDELHQGR� PRVWUDQGRSURJUHVLyQ�GHVGH� LQFUHPHQWR�GH� OD�71�D�KLGURSV��(VWHHVWXGLR� VH�KD� UHDOL]DGR� WDPELpQ� DVRFLDQGR� HO�6%� ���7�FRQILUPDQGR� ORV� KDOOD]JRV� �&KLWW\� \� 3DQG\D�� �����*RHW]O�HW�DO���������(Q� FXDQWR� DO� GHVDUUROOR� UHWDUGDGR� \� OD� 71�� HV� GLItFLOVDEHUOR�GH�PRPHQWR�\D�TXH�H[LVWHQ�HVFDVRV�HVWXGLRV�GH
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VHJXLPLHQWR� D� ODUJR� SOD]R� HQ� OD� LQIDQFLD�� \� DGHPiVGHEHUiQ�FRPSDUDUVH�FRQ�XQ�JUXSR�FRQWURO��%UDG\�HW�DO��������9DQ�9XJKW�HW�DO���������(Q� OD� VLJXLHQWH� WDEOD� �Q�� ���� VH� REVHUYDQ� ODVSUREDELOLGDGHV�GH�VXSHUYLYHQFLD�LQWUDXWHULQD�\�SDUWR�GHXQ�QLxR�VDQR�VLQ�DOWHUDFLRQHV�
7UDQVOXFHQFLD
QXFDO

$OWHUDFLyQ
FURPRVyPLFD

0XHUWH
IHWDO

0DOIRUPDFLRQHV
IHWDOHV�PD\RUHV

9LYRV
VDQRV

<�SHUFHQWLO��� ����� ������ ������ ���
3HUFHQWLO������ ����� ����� ����� ���
���������PP ������� ����� ������ ���
����±�����PP ������ ����� ������ ���
����±�����PP ������ ������ ������ ���
>�����PP ������ ������ ������ ���
7DEOD� Q�� ��� �1LFRODLGHV� HW� DO��� ������� 5HODFLyQ� HQWUH� 71� \� SUHYDOHQFLD� GH
DOWHUDFLRQHV� FURPRVyPLFDV�� DERUWRV� R� PXHUWHV� IHWDOHV�� \� PDOIRUPDFLRQHV
IHWDOHV�PD\RUHV��(Q�OD�~OWLPD�FROXPQD�VH�SUHVHQWD�OD�SUHYDOHQFLD�HVWLPDGD�GH
SDUWRV�GH�UHFLpQ�QDFLGRV�VDQRV�VLQ�PDOIRUPDFLRQHV�PD\RUHV�

$O� LJXDO� TXH� VH� KD� GHVFULWR� HQ� OD� OLWHUDWXUD�� KHPRVHQFRQWUDGR�UHODFLyQ�HQWUH�HO�6%����7�\�HO�SHVR�IHWDO��HVGHFLU�D�PD\RU�ULHVJR�HQ�OD�SUXHED��PHQRU�SHVR�IHWDO��'HOPLVPR� PRGR�� HQFRQWUDPRV� XQD� OyJLFD� UHODFLyQ� FRQ� ODVHPDQD� GH� ILQDOL]DFLyQ�� \D� TXH� pVWD� PHQRU� D� PD\RUULHVJR�HQ�HO�VFUHHQLQJ��OR�TXH�VH�UHODFLRQDUtD�FRQ�HO�EDMRSHVR��(Q�QXHVWUR�KRVSLWDO�VH�UHDOL]DQ�ORV�SDUWRV�D�SDUWLUGH�OD�VHPDQD�����QR�VH�GLVSRQH�GH�8&,�QHRQDWDO���SRU�ORTXH� ORV� SDFLHQWHV� FRQ� FRPSOLFDFLRQHV� REVWpWULFDV� TXHSXHGHQ� KDFHU� VRVSHFKDU� ULHVJR� GH� SUHPDWXULGDG� VHHQYtDQ�DO�KRVSLWDO�GH�UHIHUHQFLD��3RU�OR�WDQWR��OD�PD\RUtDGH�VHPDQDV�GH�JHVWDFLyQ�SUHWpUPLQR� VRQ�GH� OD����D� OD����1R�H[LVWH�UHODFLyQ�HQWUH�HO�6%����7�\�ODV�DQRPDOtDVIHWDOHV��D�SHVDU�GH�HVWDU�GHVFULWDV�GHWHUPLQDGRV�WLSRV
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GH�DQRPDOtDV�FRQ�ULHVJR�HQ�HO�VFUHHQLQJ���QL�WDPSRFR�FRQODV�FDUGLRSDWtDV�QL�HO�$SJDU��/DV�DOWHUDFLRQHV�GHO�6%���7�VH�KDQ�UHODFLRQDGR�FRQ�PDORV�UHVXOWDGRV�SHULQDWDOHV�DVt�FRPR�PDOIRUPDFLRQHV��\D�FRPHQWDGDV�DQWHULRUPHQWH�.MHVVOHU�HW�DO���������'DYHQSRUW�HW�DO���������'LPLWURYDHW�DO���������'HVGH�PHGLDGRV�GH� OD�GpFDGD�GH� ORV���� VDELGR�HV� TXHORV�'71�VH�UHODFLRQDQ�FRQ�LQFUHPHQWR�GH�QLYHOHV�GH�$)3�:DOG� \� &XFNOH�� ������ -RKQVRQ� \� 6XPPHUV�� �����$LWNHQ� HW� DO��� ������� 'H� QXHVWURV� �� FDVRV� GH� HVSLQDEtILGD�� WRGRV� HOORV� GLDJQRVWLFDGRV� DQWHSDUWR�� �� QR� VHUHDOL]DURQ�6%����7��\�ORV���TXH�Vt�OR�WLHQHQ�SUHVHQWDURQDXPHQWR�GH�ULHVJR�GH�'71�HQ�HO�PLVPR�5HVSHFWR� DO� VFUHHQLQJ� VHFXHQFLDO�� REWHQHPRV� UHODFLyQFRQ�HO�PHQRU�SHVR�IHWDO�\�OD�VHPDQD�GH�ILQDOL]DFLyQ�GHOHPEDUD]R��DO�LJXDO�TXH�FRQ�HO�6%����7��1R�HQFRQWUDPRVDVRFLDFLyQ�FRQ�ODV�DQRPDOtDV�IHWDOHV��QL�WDPSRFR�FRQ�ODVFDUGLRSDWtDV� QL� HO� $SJDU�� 6LQ� HPEDUJR�� Vt� TXH� H[LVWHQWUDEDMRV��TXH�HQFXHQWUDQ�OD�UHODFLyQ�GH��OD�71��\�6%���7� FRQ� XQ� DXPHQWR� GH� GHWHFFLyQ� GH� DQRPDOtDV� IHWDOHV�6LHURV]HZVNL�HW�DO���������6LHURV]HZVNL�HW�DO���������
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��� /RV� PDUFDGRUHV� HVWXGLDGRV�� HGDG�� 71� \� ELRTXtPLFDGHO� ��� 7�� VRQ� LQGHSHQGLHQWHV�� SRU� OR� WDQWR� DO� QRSURSRUFLRQDU� LQIRUPDFLyQ�UHGXQGDQWH�SXHGHQ�XWLOL]DUVHLQWHJUiQGRORV� SDUD� HO� FiOFXOR� GHO� ULHVJR� GH� 7U� ���&RQVHFXHQWHPHQWH�� DO� DFRWDU� HO� ULHVJR� GH� FURPRVRPR�SDWtDV��ODV�SUXHEDV�SDUD�VFUHHQLQJ�GH�OD�7U����GHWHFWDQGLIHUHQWHV�SRUFHQWDMHV�GH�IHWRV�D�ULHVJR�
���+HPRV�REMHWLYDGR�OD�GLVFUHSDQFLD�GHO�PRGHOR�WHyULFRLGHDO�FRQ�OD�SUiFWLFD�UHTXHULGD�
���3RGHPRV�FRQVLGHUDU� OD�71�FRPR�XQ�EXHQ�PpWRGR�GHVFUHHQLQJ� GH� FURPRVRPRSDWtDV�� HQ� QXHVWUR� KRVSLWDOFRPDUFDO�
��� 1R� SRGHPRV� HVWDEOHFHU� OD� SRWHQFLD� GLDJQyVWLFD� GHOVFUHHQLQJ� VHFXHQFLDO� ���� 7� �� ��� 7��� \D� TXH� QR� VHSUHVHQWy� QLQJ~Q� FDVR� DIHFWR� GH� 7U� ��� D� ORV� TXH� VH� OHKXELHUD� SUDFWLFDGR� HVWDV� GRV� SUXHEDV� GH� IRUPDFRQMXQWD�'HO�UHVWR��SRGHPRV�REVHUYDU�TXH�HO�SRUFHQWDMH�GH�)3�HVPD\RU�VL�FRQVLGHUDPRV�OD�HGDG�\�PHQRU�VL�OD�71�
��� (Q� QXHVWUR� HVWXGLR� XQD�71� DQyPDOD�� H[FOX\HQGR� ODVFURPRVRPRSDWtDV�� QR� VH� DVRFLD� FRQ� XQ� SHRU� UHVXOWDGRSHULQDWDO� REMHWLYDGR� SRU� ODV� PDOIRUPDFLRQHVPD\RUHV�PHQRUHV��tQGLFH�GH�$SJDU�D�ORV���PLQXWRV��SHVR\�SUHPDWXULGDG��HQ�WDQWR�TXH�HO�6%����7�\�HO�VFUHHQLQJVHFXHQFLDO� Vt� VH� DVRFLD� D�PD\RU� SUHPDWXULGDG� \�PHQRUSHVR�IHWDO�
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+\HWW�-��1REOH�3��6HELUH�1-��6QLMGHUV�5��1LFRODLGHV.+��/HWKDO�FRQJHQLWDO�DUWKURJU\SRVLV�SUHVHQWV�ZLWKLQFUHDVHG�QXFKDO�WUDQVOXFHQF\�DW�������ZHHNV�RIJHVWDWLRQ��8OWUDVRXQG�2EVWHW�*\QHFRO������F����������
+\HWW�-$��3HUGX�0��6KDUODQG�*.��6QLMGHUV�560��1LFRODLGHV�.+��,QFUHDVHG�QXFKDO�WUDQVOXFHQF\�DW������ZHHNV�RI�JHVWDWLRQ�DV�D�PDUNHU�IRU�PDMRU�FDUGLDFGHIHFWV��8OWUDVRXQG�2EVWHW�*\QHFRO������D�������������
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+\HWW�-��3HUGX�0��6KDUODQG�*��6QLMGHUV�5��1LFRODLGHV.+��8VLQJ�IHWDO�QXFKDO�WUDQVOXFHQF\�WR�VFUHHQ�IRUPDMRU�FRQJHQLWDO�FDUGLDF�GHIHFWV�DW�������ZHHNV�RIJHVWDWLRQ��SRSXODWLRQ�EDVHG�FRKRUW�VWXG\��%0-���������������

,QWHUQDWLRQDO�'RZQ�V�6\QGURPH�6FUHHQLQJ�*URXS�,'66*��3RVLWLRQ�6WDWHPHQW��'RZQ�V�6\QGURPH�1HZV�/RQGRQ������������
-DFREVVRQ�%��/DGIRUV�/��0LOVRP�,��$GYDQFHG�PDWHUQDODJH�DQG�DGYHUVH�SHULQDWDO�RXWFRPH��2EVWHW�*\QHFRO�����������������
-RKQVRQ�-$��6XPPHUV�$��3UHQDWDO�*HQHWLF�6FUHHQLQJIRU�'RZQ�6\QGURPH�DQG�2SHQ�1HXUDO�7XEH�'HIHFWV8VLQJ�0DWHUQDO�6HUXP�0DUNHU�6FUHHQLQJ��62*&�&OLQLFDO�3UDFWLFH�*XLGHOLQHV�����������
-RUGH�/%��&DUH\�-&��:KLWH�5/��*HQpWLFD�0pGLFD�0DGULG��0RVE\�OLEURV�������
.DGLU�5$��(FRQRPLGHV�'/��7KH�HIIHFW�RI�QXFKDOWUDQVOXFHQF\�PHDVXUHPHQW�RQ�VHFRQG�WULPHVWHUELRFKHPLFDO�VFUHHQLQJ�IRU�'RZQ�V�V\QGURPH�8OWUDVRXQG�2EVWHW�*\QHFRO���������������
�.HHOLQJ�-:��+DQVHQ�%)��.MDHU�,��3DWWHUQ�RIPDOIRUPDWLRQV�LQ�WKH�D[LDO�VNHOHWRQ�LQ�KXPDQ�WULVRP\���IHWXVHV��$P�-�0HG�*HQHW����������������
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.MHVVOHU�%��-RKDQVVRQ�6*��/LGEMRUN�*��6KHUPDQ�06�$OSKD�IHWRSURWHLQ��$)3��OHYHOV�LQ�PDWHUQDO�VHUXP�LQUHODWLRQ�WR�SUHJQDQF\�RXWFRPH�LQ�������SUHJQDQW�ZRPHQSURVSHFWLYHO\�LQYHVWLJDWHG�GXULQJ�WKHLU���WK���WK�ZHHNSRVW�ODVW�PHQVWUXDO�SHULRG��$FWD�2EVWHW�*\QHFRO�6FDQG6XSSO����������������

.UDQW]�'$��+DOODKDQ�7:��2UODQGL�)��%XFKDQDQ�3��/DUVHQ-:�-U��0DFUL�-1��)LUVW�WULPHVWHU�'RZQ�V\QGURPHVFUHHQLQJ�XVLQJ�GULHG�EORRG�ELRFKHPLVWU\�DQG�QXFKDOWUDQVOXFHQF\��2EVWHW�*\QHFRO�����������������

.UDQW]�'$��/DUVHQ�-:��%XFKDQDQ�3'��0DFUL�-1��)LUVW�WULPHVWHU�'RZQ�V\QGURPH�VFUHHQLQJ��IUHH�EHWD�KXPDQFKRULRQLF�JRQDGRWURSLQ�DQG�SUHJQDQF\�DVVRFLDWHGSODVPD�SURWHLQ�$��$P�-�2EVWHW�*\QHFRO�����������������
/DP�<+��*KRVK�$��7DQJ�0+��7DQJ�/&��/HH�&3��6LQ�6<�+R�3.��6HFRQG�WULPHVWHU�PDWHUQDO�VHUXP�DOSKD�IHWRSURWHLQ�DQG�KXPDQ�FKRULRQLF�JRQDGRWURSKLQVFUHHQLQJ�IRU�'RZQ
V�V\QGURPH�LQ�+RQJ�.RQJ��3UHQDW'LDJQ�����������������
/DPRQW�5)��+DYXWFX�(��6DOJLD�6��$GLQNUD�3��1LFKROO5�7KH�DVVRFLDWLRQ�EHWZHHQ�LVRODWHG�IHWDO�HFKRJHQLFFDUGLDF�IRFL�RQ�VHFRQG�WULPHVWHU�XOWUDVRXQG�VFDQ�DQGWULVRP\����LQ�ORZ�ULVN�XQVHOHFWHG�ZRPHQ��8OWUDVRXQG2EVWHW�*\QHFRO�����������������
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/DQJGRQ�'RZQ�-��2EVHUYDWLRQV�RQ�DQ�HWKQLFFODVVLILFDWLRQ�RI�LGLRWV��&OLQ�/HFWXUHV�DQG�5HSRUWV�/RQGRQ�+RVSLWDO����������������
/LDR�$:��+HDWK�9��.DPHWDV�1��6SHQFHU�.��1LFRODLGHV.+��)LUVW�WULPHVWHU�VFUHHQLQJ�IRU�WULVRP\����LQVLQJOHWRQ�SUHJQDQFLHV�DFKLHYHG�E\�DVVLVWHGUHSURGXFWLRQ��+XP�5HSURG�����������������
/LDR�$:��6HELUH�1-��*HHUWV�/��&LFHUR�6��1LFODGHV�.+�0HJDF\VWLV�DW�������ZHHNV�RI�JHVWDWLRQ��FKURPRVRPDOGHIHFWV�DQG�RXWFRPH�DFFRUJLQJ�WR�EODGGHU�OHQJWK�8OWUDVRXQG�2EVWHW�*\QHFRO�����������������
/LDR�$:��6QLMGHUV�5��*HHUWV�/��6SHQFHU�.��1LFRODLGHV.+��)HWDO�KHDUW�UDWH�LQ�FKURPRVRPDOO\�DEQRUPDOIHWXVHV��8OWUDVRXQG�2EVWHW�*\QHFRO����������������
/RQJR�'��'H)LJXHLUHGR�'��&LFHUR�6��6DFFKLQL�&�1LFRODLGHV�.+��)HPXU�DQG�KXPHUXV�OHQJWK�LQ�WULVRP\���IHWXVHV�DW�������ZHHNV�RI�JHVWDWLRQ��8OWUDVRXQG�2EVWHW*\QHFRO����������������
/OR\G�-��/DXUHQFH�.0��6HTXHODH�DQG�VXSSRUW�DIWHUWHUPLQDWLRQ�RI�SUHJQDQF\�IRU�IHWDO�PDOIRUPDWLRQ��%0-����������������
0DFLQWRVK�0&��,OHV�5��7HLVQHU�%��6KDUPD�.��&KDUG�7�*UXG]LQVNDV�-*��:DUG�5+��0XOOHU�)��0DWHUQDO�VHUXPKXPDQ�FKRULRQLF�JRQDGRWURSKLQ�DQG�SUHJQDQF\�DVVRFLDWHG�SODVPD�SURWHLQ�$��PDUNHUV�IRU�IHWDO�'RZQ
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V\QGURPH�DW������ZHHNV��3UHQDW�'LDJQ����������������

0DFUL�-1��.DVWXUL�59��.UDQW]�'$��&RRN�(-��0RRUH�1'�<RXQJ�-$��5RPHUR�.��/DUVHQ�-:�-U��0DWHUQDO�VHUXP'RZQ�V\QGURPH�VFUHHQLQJ��IUHH�EHWD�SURWHLQ�LV�D�PRUHHIIHFWLYH�PDUNHU�WKDQ�KXPDQ�FKRULRQLF�JRQDGRWURSLQ�$P�-�2EVWHW�*\QHFRO�������������������
0DORQH�)'��%HUNRZLW]�5/��&DQLFN�-$��'
$OWRQ�0(�)LUVW�WULPHVWHU�VFUHHQLQJ�IRU�DQHXSORLG\��UHVHDUFK�RUVWDQGDUG�RI�FDUH"��$P�-�2EVWHW�*\QHFRO����������������
0DORQH�)'��'
DOWRQ�0(��%HUNRZLW]�5/��&DQLFN�-$�5HSO\��$P�-�2EVWHW�*\QHFRO������������������
0DWLDV�$��*RPHV�&��)ODFN�1��0RQWHQHJUR�1��1LFRODLGHV.+�6FUHHQLQJ�IRU�FKURPRVRPDO�DEQRUPDOLWLHV�DW������ZHHNV��WKH�UROH�RI�GXFWXV�YHQRVXV�EORRG�IORZ�8OWUDVRXQG�2EVWHW�*\QHFRO����������������
0D\PRQ� 5�� 6KXOPDQ� $�� 6HULDO� ILUVW�� DQG� VHFRQG�WULPHVWHU� 'RZQ�V� V\QGURPH� VFUHHQLQJ� WHVWV� DPRQJ,9)�� YHUVXV� QDWXUDOO\�FRQFHLYHG� VLQJOHWRQV�� +XPDQ5HSURGXFWLRQ��������������������
0F)DG\HQ�$��*OHGKLOO�-��:KLWORZ�%��(FRQRPLGHV�'��)LUVWWULPHVWHU�8OWUDVRXQG�VFUHHQLQJ��&DUULHV�HWKLFDO�DQGSV\FKRORJLFDO�LPSOLFDWLRQV��%0-�����������������
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0HUNDW]�,5��1LWRZVN\�+0��0DFUL�-1��-RKQVRQ�:(���$QDVVRFLDWLRQ�EHWZHHQ�ORZ�PDWHUQDO�VHUXP�DOSKD�IHWRSURWHLQ�DQG�IHWDO�FKURPRVRPDO�DEQRUPDOLWLHV��$P�-2EVWHW�*\QHFRO��������������������
0HW]HQEDXHU�0��+DIQHU�(��6FKXFKWHU�.��3KLOLSS�.�)LUVW�WULPHVWHU�SODFHQWDO�YROXPH�DV�D�PDUNHU�IRUFKURPRVRPDO�DQRPDOLHV��SUHOLPLQDU\�UHVXOWV�IURP�DQXQVHOHFWHG�SRSXODWLRQ��8OWUDVRXQG�2EVWHW�*\QHFRO����������������
0LFKDLOLGLV�*'��(FRQRPLGHV�'/��1XFKDO�WUDQVOXFHQF\PHDVXUHPHQW�DQG�SUHJQDQF\�RXWFRPH�LQ�NDU\RW\SLFDOO\QRUPDO�IHWXVHV��8OWUDVRXQG�2EVWHW�*\QHFRO������D���������
0LFKDLOLGLV�*'��6SHQFHU�.��(FRQRPLGHV�'/��7KH�XVH�RIIHWDO�QXFKDO�WUDQVOXFHQF\�PHDVXUHPHQW�DQG�VHFRQGWULPHVWHU�ELRFKHPLFDO�PDUNHUV�LQ�VFUHHQLQJ�IRU�'RZQ�VV\QGURPH��%-2*������E��������������
0RQWHQHJUR�1��0DWLDV�$��$UHLDV�-&��&DVWHGR�6��%DUURV+��,QFUHDVHG�IHWDO�QXFKDO�WUDQVOXFHQF\��SRVLEOHLQYROYHPHQW�RI�HDUO\�FDUGLDF�IDLOXUH��8OWUDVRXQ�2EVWHW*\QHFRO������������������
0RUWHUD�&��&DUUHUD�-0��&RPDV�&��(FRFDUGLRJUDItDIHWDO��(Q��.XUMDN�$��&DUUHUD�-0��(FRJUDItD�HQ�PHGLFLQDPDWHUQR�IHWDO��%DUFHORQD��0DVVRQ����������S����������0XOYH\�6��:DOODFH�(0��:RPHQ
V�NQRZOHGJH�RI�DQGDWWLWXGHV�WR�ILUVW�DQG�VHFRQG�WULPHVWHU�VFUHHQLQJ�IRU'RZQ
V�V\QGURPH��%-2*������������������
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1DTYL�00��1DVHHP�$��2EVWHWULFDO�ULVNV�LQ�WKH�ROGHUSULPLJUDYLGD��-�&ROO�3K\VLFLDQV�6XUJ�3DN�����������������
1HLOVRQ�-3��8OWUDVRXQG�IRU�IHWDO�DVVHVVPHQW�LQ�HDUO\SUHJQDQF\��&RFKUDQH�5HYLHZ���,Q��7KH�&RFKUDQH/LEUDU\��,VVXH����������&KLFKHVWHU��8.��-RKQ�:LOH\�	6RQV��/WG�
1LFRODLGHV�.+��6FUHHQLQJ�IRU�IHWDO�FKURPRVRPDODEQRUPDOLWLHV��QHHG�WR�FKDQJH�WKH�UXOHV��8OWUDVRXQG2EVWHW�*\QHFRO������D����������
1LFRODLGHV�.+��6FUHHQLQJ�IRU�FKURPRVRPDO�GHIHFWV�8OWUDVRXQG�2EVWHW�*\QHFRO������������������
1LFRODLGHV�.+��1XFKDO�WUDQVOXFHQF\�DQG�RWKHU�ILUVW�WULPHVWHU�VRQRJUDSKLF�PDUNHUV�RI�FKURPRVRPDODEQRUPDOLWLHV��$P�-�2EVWHW�*\QHFRO�����������������
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1LFRODLGHV�.+��$]DU�*��%\UQH�'��0DQVXU�&��0DUNV�.�)HWDO�QXFDO�WUDQVOXFHQF\��XOWUDVRXQG�VFUHHQLQJ�IRUFKURPRVRPDO�GHIHFWV�LQ�ILUVW�WULPHVWHU�RI�SUHJQDQF\�%0-������D������������
1LFRODLGHV�.+��$]DU�*��6QLMGHUV�5-��*RVGHQ�&0��)HWDOQXFKDO�RHGHPD��DVVRFLDWHG�PDOIRUPDWLRQV�DQGFKURPRVRPDO�GHIHFWV��)HWDO�'LDJQ�7KHU������F�����������
1LFRODLGHV�.+��%UL]RW�0/��6QLMGHUV�5-0��)HWDO�QXFKDOWUDQVOXFHQF\��XOWUDVRXQG�VFUHHQLQJ�IRU�IHWDO�WULVRP\�LQWKH�ILUV�WULPHVWHU�RI�SUHJQDQF\��%U�-�2EVWHW�*\QDHFRO�����E������������
1LFRODLGHV�.+��5L]]R�*��+HFKHU�.��3ODFHQWDO�DQG�IHWDO'RSSOHU��&DQIRUWK��8.���7KH�3DUWKHQRQ�3XEOLVKLQJ*URXS�������
1LFRODLGHV�.+��6HELUH�1-��6QLMGHUV�5-0��7KH������ZHHN�VFDQ��7KH�GLDJQRVLV�RI�IHWDO�DEQRUPDOLWLHV�&DQIRUWK��8.���7KH�3DUWKHQRQ�3XEOLVKLQJ�*URXS�������
1LFRODLGHV�.+��6HELUH�1-��6QLMGHUV�5-0��6RXND�$��7KH������ZHHNV�VFDQ��7KH�GLDJQRVLV�RI�IHWDO�DEQRUPDOLWLHV�'LSORPD�LQ�IHWDO�0HGLFLQH�6HULHV��6HULHV�HGLWRU��.+1LFRODLGHV���KWWS���IHWDOPHGLFLQH�FRP�I�ERRNV������KWP�>�FRQVXOWD����$JRVWR���@�
1LFRODLGHV�.+��6QLMGHUV�5-��&XFNOH�+6��&RUUHFWHVWLPDWLRQ�RI�SDUDPHWHUV�IRU�XOWUDVRXQG�QXFKDOWUDQVOXFHQF\�VFUHHQLQJ��3UHQDW�'LDJQ�����������������
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1LFRODLGHV�.+��6QLMGHUV�5-��*RVGHQ�&0��%HUU\�&�&DPSEHOO�6��8OWUDVRQRJUDSKLFDOO\�GHWHFWDEOH�PDUNHUVRI�IHWDO�FKURPRVRPDO�DEQRUPDOLWLHV��/DQFHW������E�����������
1\EHUJ�'$��/XWK\�'$��5HVWD�5*��1\EHUJ�%&��:LOOLDPV0$��$JH�DGMXVWHG�XOWUDVRXQG�ULVN�DVVHVVPHQW�IRU�IHWDO'RZQ
V�V\QGURPH�GXULQJ�WKH�VHFRQG�WULPHVWHU�GHVFULSWLRQ�RI�WKH�PHWKRG�DQG�DQDO\VLV�RI�����FDVHV�8OWUDVRXQG�2EVWHW�*\QHFRO���������������

1\EHUJ�'$��6RXWHU�9/��(O�%DVWDZLVVL�$��<RXQJ�6�/XWKKDUGW�)��/XWK\�'$��,VRODWHG�VRQRJUDSKLF�PDUNHUVIRU�GHWHFWLRQ�RI�IHWDO�'RZQ�V\QGURPH�LQ�WKH�VHFRQGWULPHVWHU�RI�SUHJQDQF\��-�8OWUDVRXQG�0HG������������������
2UODQGL�)��%LODUGR�&0��&DPSRJUDQGH�0��.UDQW]�'�+DOODKDQ�7��5RVVL�&��9LRUD�(��0HDVXUHPHQW�RI�QDVDOERQH�OHQJWK�DW�������ZHHNV�RI�SUHJQDQF\�DQG�LWVSRWHQFLDO�UROH�LQ�'RZQ�VtQGURPH�ULVN�DVVHVVPHQW�8OWUDVRXQG�2EVWHW�*\QHFRO���������������
2UODQGL�)��'DPLDQL�*��+DOODKDQ�7��.UDQW]�'��0DFUL�-�)LUVW�WULPHVWHU�VFUHHQLQJ�IRU�IHWDO�DQHXSORLG\�ELRFKHPLVWU\�DQG�QXFKDO�WUDQVOXFHQF\��8OWUDVRXQG2EVWHW�*\QHFRO����������������
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2WDxR�/��$LHOOR�+��,JDU]iEDO�/��0DWD\RVKL�7��*DGRZ�(&�$VVRFLDWLRQ�EHWZHHQ�ILUVW�WULPHVWUH�DEVHQFH�RI�IHWDOQDVDO�ERQH�RQ�XOWUDVRXQG�DQG�'RZQ�VtQGURPH��3UHQDW'LDJQ������������������
3DMNUW�(��GH�*UDDI�,0��0RO�%:��YDQ�/LWK�-0��%OHNHU23��%LODUGR�&0��:HHNO\�QXFKDO�WUDQVOXFHQF\PHDVXUHPHQWV�LQ�QRUPDO�IHWXVHV��2EVWHW�*\QHFRO�����E������������
3DMNUW�(��YDQ�/LWK�-0��0RO�%:��%OHNHU�23��%LODUGR�&0�6FUHHQLQJ�IRU�'RZQ
V�V\QGURPH�E\�IHWDO�QXFKDOWUDQVOXFHQF\�PHDVXUHPHQW�LQ�D�JHQHUDO�REVWHWULFSRSXODWLRQ��8OWUDVRXQG�2EVWHW�*\QHFRO������D�����������
�3DODGLQL�'��7DUWDJOLRQH�$��$JDQJL�$��7HRGRUR�$��)RUOHR)��%RUJKHVH�$��0DUWLQHOOL�3��7KH�DVVRFLDWLRQ�EHWZHHQFRQJHQLWDO�KHDUW�GLVHDVH�DQG�'RZQ�V\QGURPH�LQSUHQDWDO�OLIH��8OWUDVRXQG�2EVWHW�*\QHFRO����������������
3DORPDNL�*(��+DGGRZ�-(��0DWHUQDO�VHUXP�DOSKD�IHWRSURWHLQ��DJH��DQG�'RZQ�V\QGURPH�ULVN��$P�-2EVWHW�*\QHFRO�����������������
3DQG\D�33��%UL]RW�0/��.XKQ�3��6QLMGHUV�5-��1LFRODLGHV.+��)LUVW�WULPHVWHU�IHWDO�QXFKDO�WUDQVOXFHQF\�WKLFNQHVVDQG�ULVN�IRU�WULVRPLHV��2EVWHW�*\QHFRO���������������
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3DQG\D�33��*ROGEHUJ�+��:DOWRQ�%��5LGGOH�$��6KHOOH\�6�6QLMGHUV�5-��1LFRODLGHV�.+��7KH�LPSOHPHQWDWLRQ�RIILUVW�WULPHVWHU�VFDQQLQJ�DW�������ZHHNV
�JHVWDWLRQ�DQGWKH�PHDVXUHPHQW�RI�IHWDO�QXFKDO�WUDQVOXFHQF\WKLFNQHVV�LQ�WZR�PDWHUQLW\�XQLWV��8OWUDVRXQG�2EVWHW*\QHFRO��������������
3DSS�&��3DSS�=��&KRULRQLF�YLOOXV�VDPSOLQJ�DQGDPQLRFHQWHVLV��ZKDW�DUH�WKH�ULVNV�LQ�FXUUHQW�SUDFWLFH"�&XUU�2SLQ�2EVWHW�*\QHFRO������������������
3HQURVH�/6��0RQJROLDQ�LGLRF\��PRQJROLVP��DQG�PDWHUQDODJH��$QQ�1�<�$FDG�6FL������-DQ����������������
3HUDOHV�$��'RPtQJXH]�5��0DUFDGRUHV�VpULFRV�PDWHUQRVGH�FURPRVRPRSDWtDV��5HY�*LQ�2EVW��������������
3HWULNRYVN\�%0��%DNHU�'��6FKQHLGHU�(��)HWDO�K\GURSVVHFRQGDU\�WR�KXPDQ�SDUYRYLUXV�LQIHFWLRQ�LQ�HDUO\SUHJQDQF\��3UHQDW�'LDJQ����������������
3LOX�*��1LFRODLGHV�.+��'LDJQRVLV�RI�IHWDO�DEQRUPDOLWLHV�7KH�������ZHHNV�VFDQ��&DQIRUWK��8.���7KH�3DUWKHQRQ3XEOLVKLQJ�*URXS�������
5HPERXVNRV�*��&LFHUR�6��/RQJR�'��6DFFKLQL�&�1LFRODLGHV�.+��6LQJOH�XPELOLFDO�DUWHU\�DW�������ZHHNV
JHVWDWLRQ��UHODWLRQ�WR�FKURPRVRPDO�GHIHFWV��8OWUDVRXQG2EVWHW�*\QHFRO�����������������
5HPERXVNRV�*��&LFHUR�6��3DSDGRSRXORV�9��7ULSVDQDV�&�1LFRODLGHV�.+��8PELOLFDO�FRUG�GLDPHWHU�DW�������ZHHNV
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RI�JHVWDWLRQ��UHODWLRQ�WR�FKURPRVRPDO�GHIHFWV�8OWUDVRXQG�2EVWHW�*\QHFRO����������������
5H\QROGV�70��'RZQ
V�V\QGURPH�VFUHHQLQJ��DFRQWURYHUVLDO�WHVW��ZLWK�PRUH�FRQWURYHUV\�WR�FRPH���-&OLQ�3DWKRO����������������
5L]]R�*��0XVFDWHOOR�$��$QJHOLQL�(��&DSSRQL�$�$EQRUPDOFDUGLDF�IXQFWLRQ�LQ�IHWXVHV�ZLWK�LQFUHDVHG�QXFKDOWUDQVOXFHQF\��8OWUDVRXQG�2EVWHW�*\QHFRO����������������
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