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����+,6725,$�+'$'HVGH� KDFH� PiV� GH� ������ DxRV�� ORV� FOtQLFRV� KDQ� REVHUYDGR� \�DQRWDGR� ODV� FDUDFWHUtVWLFDV� GH� OD� KHPRUUDJLD� GLJHVWLYD�� /DV�SULPHUDV� GHVFULSFLRQHV� VH� KDQ� KDOODGR� HQ� DQWLJXRV� PDQXVFULWRV�FKLQRV��TXH�GDWDQ�DSUR[LPDGDPHQWH�GHO�DxR�������D��&���GRQGH�VH�ERVTXHMD� OD� UXGLPHQWDULD� DQDWRPtD�GHO� HVWyPDJR�\� VH� LGHQWLILFDQ�GLIHUHQWHV� SXQWRV� GH� DFXSXQWXUD� SDUD� SHUPLWLU� TXH� ORV� PpGLFRV�LQWX\HVHQ�OD�WHUDSLD�� 6H�KDQ�HQFRQWUDGR�UHJLVWURV�SURFHGHQWHV�GHO�DxR�������D��&���HQ�SDSLURV�HJLSFLRV�TXH�LQFOX\HQ�XQD�GHVFULSFLyQ�GH�OD�SpUGLGD�VDQJXtQHD��(O�SDSLUR�GH�(EHUV��������D��&���VXJLHUH�TXH�\D� HQWRQFHV� VH� FRQRFtDQ� ORV� VtQWRPDV�GH� OD�~OFHUD�SpSWLFD�\�ODV�FRPSOLFDFLRQHV�GH�OD�KHPRUUDJLD��
/DV�2EUDV�0pGLFDV�GH�+LSyFUDWHV�GHPXHVWUDQ�TXH�VH�FRQRFtDQ�ODV�FRPSOLFDFLRQHV� KHPRUUiJLFDV� GH� OD� ~OFHUD� SpSWLFD�� SHUR� QR� VX�HWLRORJtD��SUREDEOHPHQWH�GHELGR�D�TXH�ORV�JULHJRV�QR�SHUPLWtDQ�OD�GLVHFFLyQ� GH� FXHUSRV� KXPDQRV�� /D� PHGLFLQD� KLSRFUiWLFD�UHFRPHQGDED� ODV� VDQJUtDV� FRPR� WUDWDPLHQWR� GH� OD� KHPRUUDJLD�JDVWURLQWHVWLQDO�� 6H� FUHtD� TXH� OD� KHPRUUDJLD� FRQVWLWXtD� XQD�UHVSXHVWD� QDWXUDO� IUHQWH� DO� H[FHVR� GH� KXPRU� VDQJXLQROHQWR�� TXH�SRGtD�IDYRUHFHUVH�PHGLDQWH�YHQRVHFFLyQ�
/D�SULPHUD�GHVFULSFLyQ�GH�OD�~OFHUD�JiVWULFD�VH�DWULEX\H�D�'LRFOHV�GH�&DULRVWRV��HQ�HO�VLJOR�,9�D��&��/RV�JUDEDGRV�H[LVWHQWHV�HQ� ORV�SLODUHV�GHO�WHPSOR�GH�(VFXODSLR�GHPXHVWUDQ�TXH�OD�KHPRUUDJLD�VH�DFHSWDED�FRPR�XQD�FRPSOLFDFLyQ��
*DOHQR�� HQ� HO� VLJOR� ,,� G�&��� GHVFULELy� ORV� VtQWRPDV� \�FRPSOLFDFLRQHV�GH�OD�~OFHUD�SpSWLFD��UHVDOWDQGR�TXH�OD�KHPRUUDJLD�FXUVDED� HQ� QXPHURVDV� RFDVLRQHV� FRQ� KHFHV� QHJUDV�� &HOLR�$PHOLDQR� FRPSUHQGLy� TXH� OD� SpUGLGD� GH� VDQJUH� SRGtD� WHQHU�P~OWLSOHV�RUtJHQHV��



�
(O�UHSRVR�\�OD�DOLPHQWDFLyQ�VH�FRQVLGHUDEDQ�SDUWH�LPSRUWDQWH�GH�OD�WHUDSLD��XQ�FRQFHSWR�TXH�VLJORV�PiV�WDUGH�UHWRPDUtD�0HXOHQJUDFKW��HQ������� $YLFHQD�FUHtD�TXH�OD�GLHWD�RFXSDED�XQ�OXJDU�FHQWUDO�HQ�HO�WUDWDPLHQWR�GH�ORV�SDFLHQWHV��7DPELpQ�VH�OH�DWULEX\H�OD�SULPHUD�GHVFULSFLyQ� GH� OR� TXH� DKRUD� FRQRFHPRV� FRPR� VtQGURPH� GH�0DOORU\�:HLVV�
(Q�HO�VLJOR�;9�UHYLYLy�HO�LQWHUpV�SRU�OD�DQDWRPtD��SURSRUFLRQDQGR�XQD�EDVH�ILUPH�SDUD�ORV�DYDQFHV�SRVWHULRUHV�HQ�HO�FRQRFLPLHQWR�GH�OD� KHPRUUDJLD� JDVWURLQWHVWLQDO�� %DXKLQ� GHVFULELy� HQ� ����� VX�H[SHULHQFLD� HQ� XQ� KRPEUH� MRYHQ� FRQ� PHOHQDV� DO� TXH� VH� OH�GHVFXEULy� XQD� ~OFHUD� JiVWULFD� DO� SUDFWLFDUOH� OD� DXWRSVLD�� &XDWUR�DxRV�PiV�WDUGH��/LWWUH�SXEOLFDED�HO�FDVR�GH�XQ�YDUyQ�IDOOHFLGR�WUDV�DEXQGDQWHV�YyPLWRV�GH�VDQJUH��FX\D�DXWRSVLD�UHYHODED�XQD�~OFHUD�HQ� HO� FDQDO� SLOyULFR�� FRQ� YDULRV� YDVRV� VDQJXtQHRV� DELHUWRV� HQ� VX�EDVH�� (Q�HO�PLVPR�VLJOR��0RUJDJQL�SXEOLFy�XQD�VHULH�GH�KLVWRULDVFOtQLFDV� \� HVWXGLRV� DQDWRPR�SDWROyJLFRV� VREUH� OD� ~OFHUD�JDVWURGXRGHQDO�� \� IXH� HO� SULPHUR� HQ� GHVFULELU� OD� KHPRUUDJLD�GLJHVWLYD�FDXVDGD�SRU�KLSHUWHQVLyQ�SRUWDO�
'XUDQWH� ORV� VLJXLHQWHV� VLJORV� KXER� SRFRV� DYDQFHV� HQ� HO�GLDJQyVWLFR�\�WUDWDPLHQWR�GH�HVWRV�SDFLHQWHV��DVt��HQ�HO�VLJOR�;,;�HO� WUDWDPLHQWR� GH� OD� KHPRUUDJLD� JDVWURLQWHVWLQDO� GLIHUtD� SRFR� GHO�SURSXHVWR� ������ DxRV� DQWHV� SRU� +LSyFUDWHV�� (O� GHVDUUROOR� GH� OD�)LVLRORJtD� \� 3DWRORJtD� PRGHUQDV� HQ� OD� VHJXQGD� PLWDG� GHO� VLJOR�;,;�SXVR�ILQ�D�OD�SUiFWLFD�GH�VDQJUtDV�
/D� LQWURGXFFLyQ�GH� OD� WUDQVIXVLyQ�VDQJXtQHD�FRQVWLWX\H�HO�DYDQFH�PiV�LPSRUWDQWH�SRU�Vt�VyOR�HQ�HO�WUDWDPLHQWR�GH�ORV�SDFLHQWHV�FRQ�KHPRUUDJLD� JDVWURLQWHVWLQDO� DJXGD�� /DV� WUDQVIXVLRQHV� VH� KLFLHURQ�SRVLEOHV� FXDQGR� /DQGVWHLQHU� GHVFXEULy� HO� VLVWHPD� GH� JUXSRV�VDQJXtQHRV�$%2�HQ������� /RV�PpWRGRV�SDUD�OD�FRQVHUYDFLyQ�GH�OD� VDQJUH� \� OD� WpFQLFD� GH� LQIXVLyQ� PHGLDQWH� JRWHR� FRQWLQXR�FRQWULEX\HURQ� D� FRQYHUWLU� OD� WUDQVIXVLyQ� VDQJXtQHD� HQ�XQD� IRUPD�SUiFWLFD�GH�WUDWDPLHQWR�
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(O� FRQRFLPLHQWR� GH� OD� DQDWRPtD�� OD� LQWURGXFFLyQ� GH� OD� DQHVWHVLD�JHQHUDO�\�OD�DQWLVHSVLD�IXHURQ�ORV�DYDQFHV�TXH�KLFLHURQ��YLDEOHV�ODV�LQWHUYHQFLRQHV�TXLU~UJLFDV�SDUD�GHWHQHU�OD�KHPRUUDJLD��/D�SULPHUD�RSHUDFLyQ� VH� DWULEX\H� D� 0LNXOLF]� HQ� ������ SHUR� VX� H[SHULHQFLD�SRVWHULRU� OH� OOHYy� D� OD� FRQFOXVLyQ� GH� TXH� OD� FLUXJtD� VyOR� HVWDED�MXVWLILFDGD� HQ� FDVRV� GH� KHPRUUDJLD� LQWHQVD� \� SHUVLVWHQWH�� $��SULQFLSLRV� GH� HVWH� VLJOR�� ORV� FLUXMDQRV� DPHULFDQRV�� DQWH� OD� DOWD�PRUWDOLGDG�GH�OD�FLUXJtD�GH�HVWRV�SDFLHQWHV��FRPSDUWtDQ�OD�RSLQLyQ�GH�TXH�HO�ULHVJR�GH�OD�KHPRUUDJLD�SDUD�OD�YLGD�HUD�PHQRU�TXH�HO�GH�OD�FLUXJtD�GH�XUJHQFLD��*RUGRQ�\�7D\ORU�� HQ�������SXEOLFDURQ� OD�SULPHUD�JUDQ�VHULH�GH�FDVRV��FRQ�WUDWDPLHQWR�H[LWRVR�
(O�GLDJQyVWLFR�HWLROyJLFR�GH�OD�KHPRUUDJLD�KD�VLGR�SRVLEOH�JUDFLDV�D�OD�LQWURGXFFLyQ�GH�OD�HQGRVFRSLD��/D�SULPHUD�HVRIDJRVFRSLD�IXH�UHDOL]DGD�HQ������SRU�.XVVPDXO�PHGLDQWH�XQ�HQGRVFRSLR� UtJLGR��(Q������5XGROI�6FKLQGOHU�GLVHxy�XQ�JDVWURVFRSLR�VHPLIOH[LEOH��\�GXUDQWH� ORV� VLJXLHQWHV� ��� DxRV� IXHURQ� LQWURGXFLGDV� XQD� VHULH� GH�PHMRUDV�WpFQLFDV��SHUR�QR�IXH�KDVWD�PHGLDGRV�GH�HVWH�VLJOR�FXDQGR�ORV� DYDQFHV� WHFQROyJLFRV� SHUPLWLHURQ� OD� IDEULFDFLyQ� GH�HQGRVFRSLRV� IOH[LEOHV�� OR� TXH� KD� FRQYHUWLGR� D� OD� HQGRVFRSLD� HQ�XQD�WpFQLFD�VHJXUD�\�~WLO�SDUD�HO�GLDJQyVWLFR�GH�OD�HWLRORJtD�GH�OD�KHPRUUDJLD� GLJHVWLYD�� HQ� ORV� ~OWLPRV� DxRV�� DGHPiV�� VH� KD�FRQYHUWLGR� HQ� XQ� PpWRGR� QR� TXLU~UJLFR� SDUD� HO� FRQWURO� GHO�VDQJUDGR�PHGLDQWH�OD�HVFOHURVLV�
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/D�KHPRUUDJLD�GLJHVWLYD�DOWD�HV�XQD�XUJHQFLD�PpGLFD�IUHFXHQWH�HQ�QXHVWUR� PHGLR�� TXH� FRQOOHYD� XQ� LPSRUWDQWH� Q~PHUR� GH� LQJUHVRV�KRVSLWDODULRV� ��������� LQJUHVRV�KRVSLWDODULRV�SRU�DxR�HQ� ORV�(�(��8�8���� (Q� QXHVWUR� PHGLR� SUHVHQWD� XQD� LQFLGHQFLD� DSUR[LPDGD�HQWUH����\�����FDVRV�SRU���������KDELWDQWHV�\�DxR��� /DV�FLIUDV�HQ�FXDQWR�D�LQFLGHQFLD�PiV�IUHFXHQWHPHQWH�FLWDGDV�HQ�OD�ELEOLRJUDItD�SURYLHQHQ�GH�HVWXGLRV�UHDOL]DGRV�HQ�(XURSD�HQ�ODV�FXDWUR�~OWLPDV�GpFDGDV�� (Q� OD� 7DEOD� ���� VH� PXHVWUD� OD� LQFLGHQFLD� SRU� ��������KDELWDQWHV�\�DxR�GH�YDULRV�HVWXGLRV���������������
7DEOD������,QFLGHQFLD�DQXDO�SRU���������KDELWDQWHV
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(VWRV� HVWXGLRV� PXHVWUDQ� XQD� LQFLGHQFLD� YDULDEOH�� \D� TXH� IXHURQ�UHDOL]DGRV� HQ� iUHDV� JHRJUiILFDV� FRQFUHWDV�� \� WUHV� GH� HOORV� HQ� XQ�~QLFR� KRVSLWDO�� (O� HVWXGLR� GH�+HUQHU� IXH� OOHYDGR� D� FDER� GXUDQWH�FLQFR�DxRV�HQ�XQ�KRVSLWDO�VXHFR��/RV�GDWRV�GH�-RQHV�SURYLHQHQ�GH�YDULRV� KRVSLWDOHV� HVFRFHVHV� GXUDQWH� XQ� SHUtRGR� GH� �� DxRV�� (O�HVWXGLR�GH 6FKLOOHU� IXH�UHDOL]DGR�GXUDQWH����DxRV�HQ�2[IRUG�\�HO�GH�0RUJDQ�GXUDQWH�XQ�DxR�HQ�<RUNVKLUH��5RFNDOO�HVWXGLy�GXUDQWH���PHVHV�OD�+'$�HQ����KRVSLWDOHV�GH�*UDQ�%UHWDxD�
'DWRV� �DFHUFD�GH�OD� LQFLGHQFLD�GH�OD�KHPRUUDJLD�GLJHVWLYD�DOWD�HQ�(VWDGRV� 8QLGRV� IXHURQ� SXEOLFDGRV� SRU� &XWOHU� \� 0HQGHORII� HQ������� pVWRV� SUHVHQWDQ� XQD� LQFLGHQFLD� DQXDO� GH� ���� FDVRV� SRU���������KDELWDQWHV�\�DxR��OR�TXH�VXSRQH�HO����GH�WRGDV�ODV�DOWDV�KRVSLWDODULDV�HQ�(VWDGRV�8QLGRV���



��
$FWXDOPHQWH��OD�HQIHUPHGDG�XOFHURVD�HV�OD�FDXVD�PiV�IUHFXHQWH�GH�KHPRUUDJLD� GLJHVWLYD�� VLHQGR� UHVSRQVDEOH� DSUR[LPDGDPHQWH� GHO����� GH� ORV� HSLVRGLRV� GH� VDQJUDGR�� (O� Q~PHUR� GH� LQJUHVRV�KRVSLWDODULRV� SRU� FRPSOLFDFLRQHV� GH� OD� ~OFHUD� SpSWLFD� KD�GLVPLQXLGR� HQ� ORV� ((�88�� \� (XURSD� HQ� ORV� ~OWLPRV� ������ DxRV��VLQ�HPEDUJR��KD�SHUPDQHFLGR�FRQVWDQWH�HO�Q~PHUR�GH�LQJUHVRV�SRU�KHPRUUDJLD� GLJHVWLYD� DVRFLDGD� D� OD� ~OFHUD� JDVWURGXRGHQDO��� H�LQFOXVR� VH� GHWHFWD� XQD� WHQGHQFLD� DO� LQFUHPHQWR� GH� ORV� PLVPRV��GHELGR� DO� � HQYHMHFLPLHQWR� GH� OD� SREODFLyQ� JHQHUDO� \� DO� DXPHQWR�GHO�FRQVXPR�GH�$,1(6������
(Q�XQ�HVWXGLR�SUHVHQWDGR�HQ������SRU�+LJKDP��� VH�UHFRJHQ��ORV�LQJUHVRV� KRVSLWDODULRV� SRU� +'$� SRU� FRPSOLFDFLRQHV� GHO� XOFXV�SpSWLFR�HQ�,QJODWHUUD�\�*DOHV�GHVGH������D�������(Q�HVWH�SHULRGR��VH�GHWHFWD�XQ�DXPHQWR�GH�ORV�LQJUHVRV�SRU�+'$�DVRFLDGR�D�XOFXV�HQ�ORV�SDFLHQWHV�PD\RUHV�GH����DxRV��(Q�SDFLHQWHV�FRQ�HGDG�HQWUH������� DxRV�� HO� LQFUHPHQWR� HV� GHO� ����HQ�PXMHUHV�\�GHO� ����HQ�KRPEUHV�� (Q� HO� JUXSR� GH� SDFLHQWHV� PD\RUHV� GH� ��� DxRV�� � ORV��DXPHQWRV�IXHURQ�GHO�����\�������UHVSHFWLYDPHQWH�
/D�PRUWDOLGDG�DVRFLDGD�DO�HSLVRGLR�GH�VDQJUDGR�WLHQGH�D�DXPHQWDU�ORJDUtWPLFDPHQWH�FRQ�OD�HGDG������
(Q� OD� 7DEOD� ���� VH� PXHVWUD� OD� SURSRUFLyQ� FDGD� YH]� PD\RU� GH�SDFLHQWHV�FRQ�KHPRUUDJLD�GLJHVWLYD�DOWD�PD\RUHV�GH����DxRV���
7DEOD������3URSRUFLyQ�SDFLHQWHV�PD\RUHV�GH����DxRV�

6HULHV�SXEOLFDGDV 3DFLHQWHV�PD\RUHV�GH����DxRV����
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(O� RWUR� IDFWRU� LPSRUWDQWH� HV� OD� SUHVHQFLD� GH� HQIHUPHGDGHV�DVRFLDGDV��\D�TXH� ORV�SDFLHQWHV�FRQ�KHPRUUDJLD�GLJHVWLYD�DOWD�QR�VXHOHQ�PRULU�SRU�H[DQJXLQDFLyQ��VLQR�SRU�GHVFRPSHQVDFLyQ�GH�VX�SDWRORJtD�DVRFLDGD���(Q� ORV� GDWRV� SXEOLFDGRV� SRU� OD� 6RFLHGDG� $PHULFDQD� GH�(QGRVFRSLD�'LJHVWLYD���$6*(��� VH��REMHWLYD�OD�UHODFLyQ�H[LVWHQWH�HQWUH�OD�PRUWDOLGDG�\�OD�SUHVHQFLD�GH�HQIHUPHGDGHV�DVRFLDGDV��HVWH�HVWXGLR� PXHVWUD� FyPR� DTXHOORV� SDFLHQWHV� FRQ� KLVWRULD� GH�HQIHUPHGDG� UHQDO�� KHSiWLFD�� QHRSOiVLFD�� QHXUROyJLFD� R� SXOPRQDU�SUHVHQWDQ� XQ� PD\RU� ULHVJR� GH� PRUWDOLGDG� TXH� DTXHOORV� VLQ�HQIHUPHGDG�DVRFLDGD��7DEOD�����
7DEOD������(QIHUPHGDGHV�DVRFLDGDV�YV��0RUWDOLGDG��$6*(�

0257$/,'$'(QIHUPHGDGHV�DVRFLDGDV���� 1R� HQIHUPHGDGHV�DVRFLDGDV����5HQDO��Q ����� ���� ���+HSiWLFD��Q ����� ���� ���1HRSOiVLFD��Q ����� ���� ���1HXUROyJLFD��Q ����� ���� ���3XOPRQDU��Q ����� ���� ���
/RV� SDFLHQWHV� FRQ JUDQ� Q~PHUR� GH� HQIHUPHGDGHV� DVRFLDGDV�SUHVHQWDQ� XQ� VLJQLILFDWLYR� DXPHQWR� GH� OD�PRUWDOLGDG�� GH�PDQHUD�TXH�pVWD�VH�VLW~D�HQ�XQ������HQ�SDFLHQWHV�VLQ�HQIHUPHGDG�DVRFLDGD�IUHQWH� D� XQ� ������ HQ� DTXHOORV� SDFLHQWHV� TXH� SUHVHQWDQ� FLQFR� R�PiV�HQIHUPHGDGHV���



��
'H� LJXDO�PDQHUD��HVWH�HVWXGLR�PXHVWUD� OD� UHODFLyQ�H[LVWHQWH�HQWUH�OD� PRUWDOLGDG� \� OD� SUHVHQFLD� GH� XQD� HQIHUPHGDG� DVRFLDGD�GHVFRPSHQVDGD� HQ� HO�PRPHQWR� GHO� LQJUHVR�� DVt�� OD� SUHVHQFLD� GH�VLJQRV� GH� LQVXILFLHQFLD� UHVSLUDWRULD�� KHSiWLFD� R� FDUGtDFD� HQ� HO�PRPHQWR� GHO� LQJUHVR� VH� DVRFLD� FRQ� XQ� � LQFUHPHQWR� GH� OD�PRUWDOLGDG��7DEOD��������

7DEOD������+DOOD]JRV�HQ�HO�PRPHQWR�GHO�LQJUHVR�YV��PRUWDOLGDG
6t���� 1R����,QVXILFLHQFLD�UHVSLUDWRULD��Q ���� ���� ���,FWHULFLD��Q ����� ���� ���&RQIXVLyQ�PHQWDO��Q ����� ���� ���6KRFN��Q ����� ���� ���,QVXILFLHQFLD�FDUGLDFD��Q ���� ���� ����+LSRWHQVLyQ�SRVWXUDO��Q ����� ���� ���

/D� PRUWDOLGDG� DVRFLDGD� D� OD� KHPRUUDJLD� GLJHVWLYD� DOWD� KD�SHUPDQHFLGR�FRQVWDQWH�HQ� ODV�~OWLPDV� WUHV�GpFDGDV��HQWRUQR�DO��������D�SHVDU�GH�ORV�DYDQFHV�HQ�HO� WUDWDPLHQWR�PpGLFR�TXLU~UJLFR�GH� HVWRV� SDFLHQWHV��������� GHELGR� DO� DXPHQWR� GH� OD� HGDG� GH� OD�SREODFLyQ�JHQHUDO��\�GHO�Q~PHUR�GH�HQIHUPHGDGHV�DVRFLDGDV��� 1R�REVWDQWH�� HQ� OD� DFWXDOLGDG� VH� SUHVHQWDQ� HVWXGLRV� FRQ� UDQJRV� GH�PRUWDOLGDG��JOREDO����������H�LQFOXVR�PHQRUHV�DO����HQ�ODV�VHULHV�TXH� H[FOX\HQ� D� ORV� SDFLHQWHV� FRQ� KHPRUUDJLDV� FDXVDGDV� SRU�YDULFHV�HVRIiJLFDV������
9DULRV�VRQ�ORV�IDFWRUHV�TXH�SXHGHQ�LQIOXLU�HQ�HVWH�GHVFHQVR�GH�OD�PRUWDOLGDG��PHMRU�FRQRFLPLHQWR�GH�ORV�IDFWRUHV SURQyVWLFRV�GH�OD�+'$�� DPSOLR� GHVDUUROOR� GH� ODV� WpFQLFDV� GH� WUDWDPLHQWR�HQGRVFySLFR� \� OD� H[LVWHQFLD� GH� XQLGDGHV� KRVSLWDODULDV�HVSHFLDOL]DGDV�HQ�HO�WUDWDPLHQWR�GH�HVWRV�SDFLHQWHV���



��

/D� QHFHVLGDG� GH� LQWHUYHQFLyQ� TXLU~UJLFD� SDUD� HO� FRQWURO� GH� OD�KHPRUUDJLD� KD� GLVPLQXLGR� HQ� ORV� ~OWLPRV� DxRV�� GHELGR� DO�SHUIHFFLRQDPLHQWR� H� LPSODQWDFLyQ� GH� ODV� WpFQLFDV� GH� WUDWDPLHQWR�HQGRVFySLFR�� DFWXDOPHQWH�� DSUR[LPDGDPHQWH� XQ� ��� GH� ORV�SDFLHQWHV� QHFHVLWDQ� LQWHUYHQFLyQ� TXLU~UJLFD� SDUD� FRQWURO� GHO�HSLVRGLR�KHPRUUiJLFR����
����(7,2/2*Ë$
6HJ~Q� ORV� GDWRV� SXEOLFDGRV� SRU� OD� 6RFLHGDG� $PHULFDQD� GH�(QGRVFRSLD�'LJHVWLYD� VREUH�XQ� HVWXGLR�PXOWLFpQWULFR� UHDOL]DGR� D������� SDFLHQWHV�� ODV� FDXVDV� PiV� IUHFXHQWHV� GH� KHPRUUDJLD�GLJHVWLYD�DOWD�VRQ�ODV�H[SUHVDGDV�HQ�OD�WDEOD�������
7DEOD������(WLRORJtD�KHPRUUDJLD�GLJHVWLYD�DOWD
ÒOFHUD�GXRGHQDO/HVLRQHV�DJXGDV�PXFRVD�JiVWULFDÒOFHUD�JiVWULFD9DULFHV�HVRIDJR�JiVWULFDV6tQGURPH�GH�0DOORU\�:HLVV(VRIDJLWLV'XRGHQLWLV�HURVLYD1HRSODVLDVÒOFHUD�QHRERFDÒOFHUD�HVRIiJLFD0DOIRUPDFLRQHV�YDVFXODUHV2WUDV

����������������������������������������������������
6H�GHGXFH�GH�HVWRV�GDWRV�TXH�OD�HQIHUPHGDG�XOFHURVD�FRQVWLWX\H�OD�FDXVD� PiV� IUHFXHQWH� GH� KHPRUUDJLD� GLJHVWLYD� DOWD�� VLHQGR�UHVSRQVDEOH�GH�FDVL�OD�PLWDG�GH�ORV�HSLVRGLRV�GH�VDQJUDGR��DXQTXH�OD� LQFLGHQFLD� SXHGH� GLVPLQXLU� FXDQGR� OD� WHUDSLD� GH� HUUDGLFDFLyQ�



��
GHO�+HOLFREDFWHU�S\ORUL�OOHJXH�D�VX�Pi[LPR�XVR�\�VH�LPSRQJDQ�ORV�DQWLLQIODPDWRULRV�LQKLELGRUHV�HVSHFtILFRV�GH�OD�&2;����



��
����0$1(-2�,1,&,$/�'(/�3$&,(17(�&21�+(0255$*,$�',*(67,9$�$/7$
/D�SULRULGDG�HQ�ORV�SDFLHQWHV�TXH�OOHJDQ�D�XQ�VHUYLFLR�GH�XUJHQFLDV�FRQ� XQ� FXDGUR� GH� KHPRUUDJLD� GLJHVWLYD� DOWD� HV� OD� UiSLGD�GHWHUPLQDFLyQ� GHO� HVWDGR� KHPRGLQiPLFR�� OD� DFWLYLGDG� GH� OD�KHPRUUDJLD� \� OD� GHWHFFLyQ� GH� ORV� SRVLEOHV� IDFWRUHV� TXH� SXHGDQ�FRPSOLFDU�HO�PDQHMR�GH�HVWRV�SDFLHQWHV��HQIHUPHGDGHV�DVRFLDGDV��
(O� SULPHU� SDVR� HV� FRQVHJXLU� OD� HVWDELOLGDG� KHPRGLQiPLFD� GHO�SDFLHQWH�� SDUD� SURVHJXLU� FRQ� HO� GLDJQyVWLFR� HWLROyJLFR� \� OD�HOHFFLyQ�GHO�WUDWDPLHQWR�DGHFXDGR�
/RV�GRV�IDFWRUHV��SULPRUGLDOHV�HQ�OD�HYDOXDFLyQ�GH�HVWRV�SDFLHQWHV�VRQ� OD� PDJQLWXG� GHO� HSLVRGLR� GH� VDQJUDGR� \� OD� SUHVHQFLD� GH�HQIHUPHGDGHV� DVRFLDGDV�� GH� PRGR� TXH� HV� LPSRUWDQWH� QR� VyOR� HO�GLDJQyVWLFR�\�FRQWURO�GH�OD�KHPRUUDJLD�VLQR�XQ�FXLGDGRVR��PDQHMR�GH�HVWDV�HQIHUPHGDGHV�FRH[LVWHQWHV�
&XDQGR�HO�SDFLHQWH�OOHJD�DO�VHUYLFLR�GH�XUJHQFLDV�FRQ�VRVSHFKD�GH�KHPRUUDJLD� GLJHVWLYD� DOWD�� KD\� XQD� VHULH� GH� SDVRV� TXH� GHEHQ� VHU�VHJXLGRV�VLHPSUH�
� 9DORUDFLyQ� UiSLGD� GH� OD� VLWXDFLyQ� GHO� SDFLHQWH� �FRORUDFLyQ� GH�SLHO�\�PXFRVDV��VXGRUDFLyQ��IULDOGDG��QLYHO�GH�FRQFLHQFLD��� 0HGLGD�GH�OD�WHQVLyQ�DUWHULDO�\�IUHFXHQFLD�FDUGLDFD�� &RQVHJXLU�XQ�DFFHVR�YDVFXODU�\�REWHQHU�XQD�PXHVWUD�GH�VDQJUH�SDUD� UHDOL]DU� KHPRJUDPD�� XUHD�� SUXHEDV� GH� FRDJXODFLyQ� \�PXHVWUD�SDUD�UHPLWLU�D�EDQFR�GH�VDQJUH�� 6L�HO�SDFLHQWH�HVWi�KHPRGLQiPLFDPHQWH�HVWDEOH�VH�UHDOL]DUi�XQD�FXLGDGRVD�KLVWRULD�FOtQLFD�\�H[SORUDFLyQ�ItVLFD�� 6L� HO� SDFLHQWH� HVWi� KHPRGLQiPLFDPDQWH� LQHVWDEOH� VH� LQLFLDUiQ�ODV�PDQLREUDV�GH� UHSRVLFLyQ�KLGURHOHFWUROtWLFD�QHFHVDULDV�KDVWD�FRQVHJXLU� OD� HVWDELOL]DFLyQ� GHO� PLVPR�� 6L�� D� SHVDU� GH� GLFKDV�PDQLREUDV�� HO� SDFLHQWH� FRQWLQXD� � KHPRGLQiPLFDPHQWH�LQHVWDEOH�� � VH� UHTXLHUH� XQD� UiSLGD� ORFDOL]DFLyQ� GHO� OXJDU� GH� OD�



��
KHPRUUDJLD�PHGLDQWH� HQGRVFRSLD� SHURSHUDWRULD� � \� � SODQWHDU� OD��SRVLELOLGDG� GH� � XQD� LQWHUYHQFLyQ� TXLU~UJLFD� XUJHQWH� SDUD� HO�FRQWURO�GHO�VDQJUDGR���



��

����$��9$/25$&,Ï1�+(02',1È0,&$
(Q�HO�PDQHMR�LQLFLDO�GHO�SDFLHQWH�FRQ�KHPRUUDJLD�GLJHVWLYD�DOWD�HV�LPSRUWDQWH�FRQRFHU�OD�VLWXDFLyQ�KHPRGLQiPLFD�HQ�HO�PRPHQWR�GH�VX� LQJUHVR� HQ� XUJHQFLDV�� /D PDJQLWXG� GHO� HSLVRGLR� GH� VDQJUDGR�FRQGLFLRQD� HO� SURQyVWLFR� GH� HVWRV� SDFLHQWHV�� GH� PDQHUD� TXH�DTXHOORV� TXH� SUHVHQWDQ� XQ� FXDGUR� GH VKRFN HQ� HO� PRPHQWR� GHO�LQJUHVR�VXIUHQ�XQD�PD\RU�PRUWDOLGDG�
&RPR� VH� SXHGH� YHU� HQ� OD� 7DEOD� ����� XQD� UiSLGD� GHWHUPLQDFLyQ�FOtQLFD�GH�ORV�SDUiPHWURV�FLUFXODWRULRV��WHQVLyQ�DUWHULDO��IUHFXHQFLD�FDUGLDFD�� FDPELRV�SRVWXUDOHV�GH� OD� WHQVLyQ�DUWHULDO��FRORUDFLyQ�GH�SLHO�� IULDOGDG�� VXGRUDFLyQ�\�QLYHO�GH�FRQFLHQFLD��QRV�VHUYLUi�SDUD�FRQRFHU�OD�VHYHULGDG�GH�OD�KHPRUUDJLD�
7DEOD������9DORUDFLyQ�FOtQLFD�GHO�HVWDGR�KHPRGLQiPLFR��VHYHULGDG�GH�OD�KHPRUUDJLD�
5HSHUFXVLyQ�� 6LJQRV�FOtQLFRV 3pUGLGD�VDQJXtQHD1XOD 1LQJXQR ���������������PO�/HYH 7DTXLFDUGLD� OHYH��KLSRWHQVLyQ�RUWRVWiWLFD�� IULDOGDG� OLJHUD� GH�SLHV�\�PDQRV

����������������PO�
0RGHUDGD 7DTXLFDUGLD���������OSP��7�� DUWHULDO� �� ���� PP� +J��GLVPLQXFLyQ�GH�OD�SUHVLyQ�GHO�SXOVR�� LQTXLHWXG�� VXGRUDFLyQ��SDOLGH]�\�ROLJXULD�

����������������PO�
*UDYH 7DTXLFDUGLD�!�����OSP��7�� DUWHULDO� �� ��� PP� +J��HVWXSRU�� SDOLGH]� H[WUHPD��IULDOGDG�H[WUHPLGDGHV��DQXULD

�����������������PO�



��

����%��$&7,9,'$'�+(0255È*,&$
/D�GHWHUPLQDFLyQ�GH�OD�DFWLYLGDG�KHPRUUiJLFD�HQ�HO�PRPHQWR�GHO�LQJUHVR�HV�XQ�LPSRUWDQWH�IDFWRU�SURQyVWLFR��6L�HO�SDFLHQWH�SUHVHQWD�XQD� KHPRUUDJLD� DFWLYD� HQ� HO� PRPHQWR� GH� DFXGLU� DO� VHUYLFLR� GH�XUJHQFLDV��HO�ULHVJR�GH�PRUWDOLGDG�DXPHQWD��GH�DKt�OD�QHFHVLGDG�GH�DFHOHUDU� HO� SURFHVR� GH� GLDJQyVWLFR� \� WUDWDPLHQWR� GH� HVWRV�SDFLHQWHV�
/D�SUHVHQFLD�GH�KHPDWHPHVLV�GH�VDQJUH�IUHVFD�R�PHOHQDV�URML]DV�HV�XQ�LQGLFDGRU�GH�KHPRUUDJLD�DFWLYD��VLQ�HPEDUJR��HQ�PXFKRV�FDVRV�HO� JUDGR� GH� DFWLYLGDG� QR� HV� WDQ� FODUR�� /D� SUHVHQFLD� GH� PHOHQDV�HVSRQWiQHDV� QR� HV� QHFHVDULDPHQWH� XQ� LQGLFDGRU� GH� KHPRUUDJLD�DFWLYD�
(O� LQGLFDGRU� PiV� FRP~QPHQWH� XWLOL]DGR� SDUD� GHWHUPLQDU� OD�DFWLYLGDG� GH� OD� KHPRUUDJLD� HV� OD� YDORUDFLyQ� GHO� FRQWHQLGR� GHO�DVSLUDGR� JiVWULFR�� /DV� OLPLWDFLRQHV� GH� HVWD� WpFQLFD� IXHURQ�SXEOLFDGDV� SRU� &XHOODU�� TXH� HQFRQWUy� TXH� VyOR� XQ� ���� GH� ORV�SDFLHQWHV� FRQ� ODYDGR� JiVWULFR� SRVLWLYR� SUHVHQWDEDQ� VDQJUDGR�DFWLYR� HQ� HO�PRPHQWR� GH� OD� HQGRVFRSLD�� (VWD� EDMD� HVSHFLILFLGDG�SXHGH� OOHYDU� D� OD� UHDOL]DFLyQ� GH� HQGRVFRSLDV� XUJHQWHV� TXH� QR�VHUtDQ� QHFHVDULDV�� 6LQ� HPEDUJR�� OD� VHQVLELOLGDG� GHO� DVSLUDGR�JiVWULFR�IXH�GHO�������
*LOEHUW� KDOOy� XQD� FRUUHODFLyQ� OLQHDO� HQWUH� HO� FRORU� GHO� DVSLUDGR�JiVWULFR� \� OD� DFWLYLGDG� KHPRUUiJLFD� GHWHFWDGD� HQ� OD� HQGRVFRSLD����$Vt�� HO� � ������ GH� ORV� SDFLHQWHV� FRQ� DVSLUDGR� FRQ� SRVR� GH� FDIp�SUHVHQWDEDQ� KHPRUUDJLD� DFWLYD�� OOHJDQGR� DO� ���� VL� HO� DVSLUDGR�FRQWHQtD�VDQJUH�URMD��6LQ�HPEDUJR��HO�������GH�ORV�SDFLHQWHV�FRQ�DVSLUDGR�QDVRJiVWULFR�FODUR�SUHVHQWDEDQ�XQD�KHPRUUDJLD�DFWLYD�HQ�HO�PRPHQWR�GH�OD�HQGRVFRSLD���



��
(Q�SDFLHQWHV�FRQ�VDQJUDGR�SRU�~OFHUD�GXRGHQDO�HO�ODYDGR�JiVWULFR�SXHGH� VHU� QHJDWLYR�� SUREDEOHPHQWH� GHELGR� D� XQD� DXVHQFLD� GH�UHIOXMR�GXRGHQRJiVWULFR�'DWRV� GH� OD� $6*(� DSR\DQ� OD� XWLOLGDG� GLDJQyVWLFD� GHO� DVSLUDGR�JiVWULFR�� OD� PRUWDOLGDG� DXPHQWD� GH� XQ� ��� HQ� SDFLHQWHV� FRQ�DVSLUDGR� OLPSLR� D� XQ� ���� FXDQGR� HQ� HO� DVSLUDGR� JiVWULFR� VH�HQFXHQWUDQ�SRVRV�GH�FDIp��\�KDVWD�XQ�����FXDQGR�VH�DVSLUy�VDQJUH�IUHVFD����
/D� QHFHVLGDG� GH� FRORFDFLyQ� GH� VRQGD� QDVRJiVWULFD� HV� GLVFXWLGD��SHUR� SXHGH� VHU� ~WLO� SDUD� GHFLGLU� DTXHOORV� SDFLHQWHV� TXH� VH�EHQHILFLDUiQ� GH� XQD� HQGRVFRSLD� XUJHQWH�� DVt� FRPR� SDUD� UHDOL]DU�XQD�DVSLUDFLyQ�GHO�FRQWHQLGR�JiVWULFR�TXH�IDFLOLWH�OD�HQGRVFRSLD�
����&��+,6725,$�&/Ë1,&$
(V�LPSRUWDQWH��WDQ�SURQWR�FRPR�VHD�SRVLEOH��OD�UHDOL]DFLyQ�GH�XQD�FRUUHFWD�KLVWRULD�FOtQLFD�GHO�SDFLHQWH�

x 0RGR�GH�SUHVHQWDFLyQ
(Q�HO�����GH�ORV�SDFLHQWHV�FRQ�KHPRUUDJLD�GLJHVWLYD�DOWD��pVWD�VH�PDQLILHVWD�HQ�IRUPD�GH�PHOHQDV��HQ�XQ�����GH�ORV�FDVRV�HQ�IRUPD�GH�KHPDWHPHVLV��\�HQ�XQ�����FRQ�DPEDV��� (Q�PHQRV�GHO����GH�ORV�SDFLHQWHV�VH�REVHUYD�KHPDWRTXHFLD������
/D�GLIHUHQFLD�HQWUH�PHOHQD�\�KHPDWRTXHFLD�YLHQH�GHWHUPLQDGD�SRU�HO� YROXPHQ� GH� OD� SpUGLGD� VDQJXtQHD� \� OD� YHORFLGDG� GHO� WUiQVLWR�LQWHVWLQDO�� OD�PHOHQD� VH� SXHGH� SURGXFLU� SRU� SHTXHxDV� FDQWLGDGHV�GH�VDQJUH���������PO��LQWURGXFLGDV�H[SHULPHQWDOPHQWH�HQ�HO�WXER�GLJHVWLYR��� VLQ�HPEDUJR�� VRQ�QHFHVDULR�FDQWLGDGHV�GH������PO�R�PiV�SDUD�TXH�VH�SUHVHQWH�KHPDWRTXHFLD���
'H� DFXHUGR� FRQ� OD� $6*(�� VH� PXHVWUD� XQD� FRUUHODFLyQ� HQWUH� OD�IRUPD�GH�SUHVHQWDFLyQ�GH�OD�KHPRUUDJLD�\�OD�PRUWDOLGDG��DVt��HQ�ORV�SDFLHQWHV� TXH� SUHVHQWDQ� KHPDWRTXHFLD�� OD�PRUWDOLGDG�� LQFLGHQFLD�



��
GH�FRPSOLFDFLRQHV�\�QHFHVLGDG�GH�FLUXJtD�VRQ�VLJQLILFDWLYDPHQWH�PD\RUHV� TXH� OD� GH� ORV� SDFLHQWHV� TXH� SUHVHQWDQ� PHOHQDV� R�GHSRVLFLRQHV�QRUPDOHV���
6L�ELHQ� VHUtD�GHVHDEOH�XQD�HVWLPDFLyQ�GHO�YROXPHQ�GH� OD�SpUGLGD�VDQJXtQHD�� pVWD�HV�SRFR� ILDEOH�D� WUDYpV�GH� OD�KLVWRULD�FOtQLFD��6LQ�HPEDUJR�� HV� LPSRUWDQWH� FRQRFHU� HO� PRGR� GH� SUHVHQWDFLyQ� GH� OD�KHPRUUDJLD��DVt�FRPR�HO�WLHPSR�GH�HYROXFLyQ�GH�OD�PLVPD�
/D�SUHVHQFLD�GH�KHPDWHPHVLV�LQGLFD�TXH�OD�FDXVD�GHO�VDQJUDGR�QR�HV�GLVWDO�DO�GXRGHQR��\�OD�KHPDWHPHVLV�GH�VDQJUH�IUHVFD�QRV�GHEH�KDFHU� SHQVDU� HQ� XQ� VDQJUDGR� LPSRUWDQWH�� SRU� RWUR� ODGR�� OD�SUHVHQFLD� GH� YyPLWRV� HQ� SRVR� GH� FDIp� LQGLFD� JHQHUDOPHQWH� XQ�VDQJUDGR�PHQRV�LPSRUWDQWH��TXH�HQ�OD�PD\RUtD�GH�ORV�FDVRV�\D�KD��FHVDGR�
6L� HO� SDFLHQWH� UHILHUH� PHOHQDV�� OD� FDXVD� PiV� IUHFXHQWH� GH� ODV�PLVPDV�HV�XQD�KHPRUUDJLD�GLJHVWLYD�DOWD��SHUR�HV�QHFHVDULR�WHQHU�HQ�FXHQWD�TXH�XQD�KHPRUUDJLD�RULJLQDGD�HQ�HO�LQWHVWLQR�GHOJDGR�R�HO FRORQ� GHUHFKR� SXHGH� PDQLIHVWDUVH� HQ� IRUPD� GH� PHOHQDV�� (Q�DOJXQRV� FDVRV�� XQD� KHPRUUDJLD� DOWD�PDVLYD� VH�PDQLILHVWD� FRQ� OD�HPLVLyQ�GH�VDQJUH�IUHVFD�SRU�UHFWR�

x 6tQWRPDV�DVRFLDGRV
8QD�FXLGDGRVD�KLVWRULD�FOtQLFD�\�XQ�H[DPHQ�ItVLFR�GHO�SDFLHQWH�QRV�RIUHFHQ�D�PHQXGR�SLVWDV�LPSRUWDQWHV�DFHUFD�GH�OD�FDXVD�HVSHFtILFD�GH�OD�KHPRUUDJLD�
&XDQGR� HO� SDFLHQWH� UHILHUH� DEXQGDQWHV� YyPLWRV� SUHYLRV� D� OD�SUHVHQWDFLyQ�GH�OD�KHPRUUDJLD��OD�FDXVD�PiV�IUHFXHQWH�VXHOH�VHU�XQ�VtQGURPH�GH�0DOORU\�:HLVV��D�SHVDU�GH�TXH�VyOR�XQ�����GH HVWRV�SDFLHQWHV� SUHVHQWDQ� XQD� FOtQLFD� WtSLFD�� &XDQGR� HO� SDFLHQWH�SUHVHQWD�GRORU�D�QLYHO�HSLJiVWULFR�TXH�VH�DOLYLD�FRQ�OD�LQJHVWD�GHEH��SHQVDUVH� HQ� SDWRORJtD� XOFHURVD�� 8QD� KLVWRULD� SUHYLD� GH� GRORU�UHWURVWHUQDO�� GLVIDJLD�R� UHJXUJLWDFLyQ� VXJLHUHQ� OD�SUHVHQFLD�GH�XQ�UHIOXMR� JDVWURHVRIiJLFR�� HO� FXDO� SXHGH� GHVHQFDGHQDU� XQD��



��
KHPRUUDJLD� GLJHVWLYD� VHFXQGDULD� D� HVRIDJLWLV�� (Q� SDFLHQWHV� FRQ�KLVWRULD� SUHYLD� R� IDPLOLDU� GH� HSLVWD[LV� VH� GHEH� FRQVLGHUDU� HO�GLDJQyVWLFR� GH� VtQGURPH� GH� 5HQGX�2VOHU�� HVSHFLDOPHQWH� VL� VH�HQFXHQWUDQ� WHODQJLHFWDVLDV� HQ� OD� SLHO�� $VLPLVPR�� OD� SUHVHQFLD� GH�LQVXILFLHQFLD� UHQDO� FUyQLFD� VXJLHUH� OD� SRVLELOLGDG� GH�PDOIRUPDFLRQHV�DUWHULRYHQRVDV�FRPR�FDXVD�GHO�VDQJUDGR�
/D� SUHVHQFLD� GH� SpUGLGD� GH� SHVR� \� VtQGURPH� Wy[LFR� RULHQWDQ�KDFLD�XQD�FDXVD�QHRSOiVLFD��/D�H[LVWHQFLD�GH�KHSDWRSDWtD�FUyQLFD�GHEH� DOHUWDUQRV� DQWH� OD� SRVLELOLGDG� GH� KHPRUUDJLD� SRU� YDULFHV�HVRIiJLFDV�� DXQTXH� OD� PD\RUtD� GH� ORV� HQIHUPRV� FRQ� KHSDWRSDWtD�VDQJUDQ�SRU�XQD�OHVLyQ�QR�YDULFRVD���

x ,QJHVWD�GH�IiUPDFRV
/RV� IiUPDFRV� FRQ� HVSHFLDO� LQWHUpV HQ� SDFLHQWHV� FRQ� KHPRUUDJLD�GLJHVWLYD� VRQ� ORV� FRUWLFRLGHV�� HO� iFLGR� DFHWLOVDOLFtOLFR� \� ORV�DQWLLQIODPDWRULRV� QR� HVWHURLGHRV� �$,1(6��� HVWRV� IiUPDFRV� HVWiQ�DVRFLDGRV�FRQ�OD�~OFHUD�SpSWLFD�\�ODV�OHVLRQHV�DJXGDV�GH�OD�PXFRVD�JiVWULFD�� (O� FRQVXPR� GH� $,1(6� HVWi UHODFLRQDGR� FRQ� XQ�LPSRUWDQWH� ULHVJR� GH� VDQJUDGR� SRU� ~OFHUD� SpSWLFD�� P~OWLSOHV�HVWXGLRV� KDQ� GHPRVWUDGR� XQ� PD\RU� ULHVJR� GH� VDQJUDGR� HQ�SDFLHQWHV�FRQ�DQWHFHGHQWHV�GH�LQJHVWD�GH�$,1(6�TXH�DTXHOORV�TXH�QR�OR�SUHVHQWDQ�������
(Q�(VSDxD�ORV�DQWLLQIODPDWRULRV�QR�HVWHURLGHRV�VRQ�HO�WHUFHU�JUXSR�GH�IiUPDFRV�PiV�SUHVFULWRV��VX�SULQFLSDO�SUREOHPD�GH�WR[LFLGDG�HV�OD� SDWRORJtD� JDVWURLQWHVWLQDO��� 8Q� ������� GH� ORV� SDFLHQWHV�WUDWDGRV� FRQ� $,1(6� SUHVHQWDQ� VtQWRPDV� GLJHVWLYRV� FRPR�HSLJDVWUDOJLD�� SLURVLV� R� QiXVHDV�� SHUR� OD� LQFLGHQFLD� GH�FRPSOLFDFLRQHV� JDVWURGXRGHQDOHV� VHULDV�� FRPR� OD� KHPRUUDJLD��SHUIRUDFLyQ�X�REVWUXFFLyQ�HV�DSUR[LPDGDPHQWH����YHFHV�PHQRU���
3DUDGyMLFDPHQWH�� VH� KD� YLVWR� TXH� OD� PD\RUtD� GH� FRPSOLFDFLRQHV�KHPRUUiJLFDV� HQ� SDFLHQWHV� WUDWDGRV� FRQ� $,1(6� DSDUHFHQ� HQSDFLHQWHV� SUHYLDPHQWH� DVLQWRPiWLFRV�� \� TXH� OD� PD\RUtD� GH� ORV�VLQWRPiWLFRV�QR�SUHVHQWDQ�FRPSOLFDFLRQHV�KHPRUUiJLFDV���



��

/DV� FRPSOLFDFLRQHV� XOFHURVDV� DVRFLDGDV� D� $,1(6� VRQ� PiV�IUHFXHQWHV�HQ�SDFLHQWHV�PD\RUHV�GH����DxRV��FRQ�KLVWRULD�XOFHURVD�SUHYLD�� GXUDQWH HO� SULPHU� PHV� GH� WUDWDPLHQWR� \� VRQ� GRVLV�GHSHQGLHQWHV���
(O� LEXSURIHQR� � SDUHFH� VHU� HO� $,1(� FRQ� PHQRU� WR[LFLGDG�JDVWURLQWHVWLQDO���1R�VH�KD�GHPRVWUDGR�TXH�HO��FRQVXPR�GH�FRUWLFRLGHV�SRU�Vt�VRORV�DXPHQWH� HO� ULHVJR� GH� KHPRUUDJLD� GLJHVWLYD�� VLQ� HPEDUJR�� HO XVR��FRQMXQWR�GH�$,1(6�\�FRUWLFRLGHV�VH�DVRFLD�D�XQ�ULHVJR�GLH]�YHFHV�VXSHULRU�GH�VDQJUDGR�GLJHVWLYR���
(O�XVR�GH�DQWLFRDJXODQWHV�RUDOHV�DXPHQWD�OD�SUHVHQWDFLyQ�HQ�IRUPD�GH�KHPRUUDJLD�GH�XQD�~OFHUD�SpSWLFD��HVSHFLDOPHQWH�VL�VH�DVRFLD�D�$,1(6��6LQ�HPEDUJR��ORV�DQWLFRDJXODQWHV�DLVODGRV�QR�DXPHQWDQ�OD�LQFLGHQFLD�GH�HQIHUPHGDG�XOFHURVD�QR�VDQJUDQWH������

x +LVWRULD�VRFLDO
(V�LPSRUWDQWH�FRQRFHU�HO�FRQVXPR�GH�DOFRKRO�GH�HVWRV�SDFLHQWHV��XQD� KHPDWHPHVLV� GHVSXpV� GH� XQD� LQXVXDO� LQJHVWD� GH� DOFRKRO� HV�SUREDEOH�TXH�VH�GHED�D�OHVLRQHV�DJXGDV�HQ�OD�PXFRVD�JiVWULFD��VLQ�HPEDUJR��XQ�DEXVR�FUyQLFR�GH�DOFRKRO�DXPHQWD� OD�SRVLELOLGDG�GH�KLSHUWHQVLyQ�SRUWDO�\�YDULFHV�HVRIiJLFDV�

����'��5(326,&,Ï1��'(�/$�92/(0,$�
6LPXOWiQHDPHQWH� D� OD� YDORUDFLyQ� LQLFLDO� GHO� SDFLHQWH� VH� GHEH�FDWHWHUL]DU� XQD� YHQD� SHULIpULFD� SDUD� REWHQHU� VDQJUH� SDUD� HO�



��
ODERUDWRULR�\�EDQFR�GH�VDQJUH��DVt�FRPR�SDUD�LQLFLDU� OD�SHUIXVLyQ�GH�OtTXLGRV�HQGRYHQRVRV�
(Q� WRGR� SDFLHQWH� FRQ� KHPRUUDJLD� GLJHVWLYD� VH� GHEH� FRORFDU� DO�PHQRV� XQD� YtD� YHQRVD� GH� JUXHVR� FDOLEUH� TXH� SHUPLWD� XQD� UiSLGD�UHSRVLFLyQ� GH� IOXLGRV� HQGRYHQRVRV� \� KHPRGHULYDGRV� VL� HV�QHFHVDULR��(Q�DOJXQRV�SDFLHQWHV�HV�QHFHVDULD�OD�FRORFDFLyQ�GH�XQD�YtD�YHQRVD�FHQWUDO�SDUD�FRQWURO�GH�OD�SUHVLyQ�YHQRVD�FHQWUDO��\�DVt�HYLWDU� SRVLEOHV� FRPSOLFDFLRQHV� GH� XQD� UHSRVLFLyQ� GHO� YROXPHQ�FLUFXODWRULR�H[FHVLYDPHQWH�UiSLGD�
(V� � SUHFLVR� WHQHU� HQ� FXHQWD� TXH� ORV� YDORUHV� GHO� KHPDWRFULWR�GXUDQWH� ODV�SULPHUDV�KRUDV�GH� OD�KHPRUUDJLD�SXHGHQ�VHU�HUUyQHRV�GHELGR� D� TXH� ODV� SpUGLGDV� GH� SODVPD� \� FpOXODV� VDQJXtQHDV� VRQ�LJXDOHV�� GH� PDQHUD� TXH� HO� SRUFHQWDMH� GH� JOyEXORV� URMRV��KHPDWRFULWR��QR�YDUtD��VLQ�HPEDUJR��GXUDQWH�ODV�VLJXLHQWHV�������KRUDV� VH� SURGXFH� XQ� SDVR� GH� IOXLGRV� GHVGH� HO� HVSDFLR�H[WUDYDVFXODU�DO�LQWUDYDVFXODU�FRQ�OD�FRQVLJXLHQWH�KHPRGLOXFLyQ�\�GLVPLQXFLyQ�GHO�YDORU�GHO�KHPDWRFULWR�
/D� UHSRVLFLyQ� GH� KHPRGHULYDGRV� GHEH� VHU� LQGLYLGXDOL]DGD� GH�DFXHUGR� FRQ� HO� YROXPHQ� GH� ODV� SpUGLGDV� \� OD� UDSLGH]� FRQ� OD� TXH�pVWDV�VH�SURGXFHQ���(Q�ORV�~OWLPRV�DxRV��VH�KD�SURFXUDGR�OLPLWDU�OD�WUDQVIXVLyQ� VDQJXtQHD�� \D� TXH� VH� FRQRFHQ� DOJXQRV� HIHFWRVQHJDWLYRV� GH� OD�PLVPD�� FRPR� OD� DOWHUDFLyQ� GH� OD� FRDJXODFLyQ�� OD�LQPXQRVXSUHVLyQ� R� OD� GLILFXOWDG� GH� OLEHUDFLyQ� GH� R[tJHQR� D� ORV�WHMLGRV�� $GHPiV�� OD� WUDQVIXVLyQ� SUHFR]� DQXOD� OD� KLSRWHQVLyQ�FRPSHQVDGRUD� TXH� HVWDELOL]D� HO� FRiJXOR� IRUPDGR� HQ� OD� OHVLyQ�XOFHURVD�� � $FWXDOPHQWH�� VH� WLHQGH� D� YDORUDU� OD� WUDQVIXVLyQ�VDQJXtQHD�HQ�KHPDWRFULWRV�DOUHGHGRU�GHO�����R�+E�����J�GO�



��
����',$*1Ï67,&2�(1'26&Ï3,&2
'HVSXpV� GH� OD� HVWDELOL]DFLyQ� LQLFLDO� GHO� SDFLHQWH�� \� UHDOL]DGR� HO�GLDJQyVWLFR� GH� KHPRUUDJLD� GLJHVWLYD� DOWD�� HO� VLJXLHQWH� SDVR� HV� OD�GHWHUPLQDFLyQ�GH�XQ�GLDJQyVWLFR�HWLROyJLFR�
6H� DFHSWD� GH� IRUPD� JHQHUDO� TXH� HO� SURFHGLPLHQWR� LGHDO� SDUD� HO�GLDJQyVWLFR�\�OD�ORFDOL]DFLyQ�GH��OD�KHPRUUDJLD�HV�OD�UHDOL]DFLyQ�GH�XQD�HQGRVFRSLD�HVRIDJR�JDVWUR�GXRGHQDO�
/D�HQGRVFRSLD�HV�~WLO�SDUD�HO�GLDJQyVWLFR��SURQyVWLFR�\�WUDWDPLHQWR�GH� HVWRV� SDFLHQWHV�� SRU� XQD� SDUWH��PXHVWUD� OD� ORFDOL]DFLyQ� H[DFWD�GHO� VDQJUDGR�� VX� FDXVD� \� OD� DFWLYLGDG� KHPRUUiJLFD� HQ� HVH�PRPHQWR�� \� SRU� RWUD�� � SHUPLWH� OD� UHDOL]DFLyQ� GH� XQD� WHUDSpXWLFD�KHPRVWiWLFD�HQGRVFySLFD�
/D�HQGRVFRSLD�GLDJQRVWLFD�OD�FDXVD�GHO�VDQJUDGR�HQ�XQ��������GH�ORV�FDVRV� �����
(VWXGLRV� UHDOL]DGRV� D� SULQFLSLRV� GH� ORV� DxRV� ���� HQ� ORV� TXH� VH�REVHUYy�TXH�OD�WDVD�GH�PRUWDOLGDG�SRU�KHPRUUDJLD�GLJHVWLYD�DOWD�QR�GLVPLQXtD� FRQ� OD� UHDOL]DFLyQ� VLVWHPiWLFD� GH� HQGRVFRSLD�GLDJQyVWLFD�� VXJLULHURQ� TXH� OD� HQGRVFRSLD� QR� PRGLILFDUtD� HO�FXLGDGR� GH� ORV� SDFLHQWHV� FRQ� KHPRUUDJLD� GLJHVWLYD� DOWD������� +R\�H[LVWH� DPSOLD� HYLGHQFLD� GH� TXH� OD� HQGRVFRSLD� SURSRUFLRQD� XQ�H[FHOHQWH�FRPSOHPHQWR�D� ORV� IDFWRUHV�FOtQLFRV�SDUD�GHWHUPLQDU�HO�ULHVJR� GH� UHVDQJUDGR� \�PXHUWH� GH� HVWRV� SDFLHQWHV�� DVt� FRPR� XQD�LPSRUWDQWH� LQIRUPDFLyQ� GH� FDUD� D� HVWDEOHFHU� HO� SRVWHULRU�WUDWDPLHQWR��HO�QLYHO�GH�KRVSLWDOL]DFLyQ�TXH�UHTXLHUH�HO�SDFLHQWH��HO�PRPHQWR�GH�OD�UHLQWURGXFFLyQ�GH�OD�GLHWD�RUDO�\�OD�GXUDFLyQ GH�OD�HVWDQFLD�KRVSLWDODULD������
6DFNV� UHDOL]y�HQ������XQ�PHWD�DQiOLVLV�TXH�GHPRVWUy�TXH�HO�XVR��WHUDSpXWLFR�GH�OD�HQGRVFRSLD�HQ�SDFLHQWHV�FRQ�XOFXV�\�HVWLJPDV�GH�DOWR� ULHVJR� GH� UHVDQJUDGR� �YDVR� YLVLEOH� QR� VDQJUDQWH� R� VDQJUDGR�DFWLYR���GLVPLQX\H�HO� VDQJUDGR�SHUVLVWHQWH�R�HO� UHVDQJUDGR�HQ�XQ�



��
����� OD�QHFHVLGDG�GH�FLUXJtD�XUJHQWH�HQ�XQ�����\� OD�PRUWDOLGDG�HQ�XQ�������2WUR�PHWD�DQiOLVLV�UHDOL]DGR�SRU�&RRN�HQ������REWXYR�UHVXOWDGRV�VLPLODUHV��$GHPiV��REVHUYy�FRPR�QR�VH�DIHFWDED�OD�HYROXFLyQ�GH�ORV�SDFLHQWHV FRQ�HVWLJPDV�XOFHURVRV�GH�EDMR�ULHVJR�GH�UHVDQJUDGR�D�SHVDU�GHO�WUDWDPLHQWR�HQGRVFySLFR���
8Q�GLDJQyVWLFR�H[DFWR�\�SUHFR]��DVt�FRPR�XQD�LQIRUPDFLyQ�VREUH�HO�SURQyVWLFR��GHEHUtDQ�SHUPLWLU�OD�IRUPXODFLyQ�GH�XQ�SODQ�UDFLRQDO�GHVWLQDGR�DO�FRQWURO�GH�FDGD�SDFLHQWH�
(Q� WRGR� SDFLHQWH� FRQ� KHPRUUDJLD� GLJHVWLYD� DOWD� HQ� HO� FXDO� VH�FRQVLGHUH�OD�UHDOL]DFLyQ�GH�DOJXQD�PHGLGD�WHUDSpXWLFD��GHEHUtD�VHU�UHDOL]DGD� XQD� HQGRVFRSLD� GLDJQyVWLFD�� OD�PD\RUtD� GH� ORV� DXWRUHV�UHFRPLHQGDQ� VX� UHDOL]DFLyQ� HQ� ODV� SULPHUDV� ��� KRUDV� GHVGH� VX�LQJUHVR� KRVSLWDODULR��8QD� GHPRUD� VXSHULRU� D� ODV����KRUDV� UHGXFH�FRQVLGHUDEOHPHQWH� HO� UHVXOWDGR� GHO� GLDJQyVWLFR� \� VX� SRWHQFLDO�FRQWULEXFLyQ�DO�WUDWDPLHQWR�GHO�SDFLHQWH���
/D�SUiFWLFD�GH�XQD�ILEURJDVWURVFRSLD�SUHFR]��HQ�PHQRV�GH���K��VH�FRUUHODFLRQD� FRQ� XQD� GLVPLQXFLyQ� GH� OD� HVWDQFLD� KRVSLWDODULD� HQ�FXDOTXLHU� JUXSR� GH� ULHVJR� GH� UHVDQJUDGR�� 6LQ� HPEDUJR�� OD�IUHFXHQFLD�GH�UHVDQJUDGR�R�QHFHVLGDG�GH�FLUXJtD�VH�UHODFLRQD�FRQ�ORV�HVWLJPDV�KDOODGRV�HQ�OD�HQGRVFRSLD��SHUR�QR�FRQ�OD�HQGRVFRSLD�SUHFR]���
(Q� ORV� SDFLHQWHV� FRQ� DOWR� ULHVJR� GH� UHVDQJUDGR�� OD� HQGRVFRSLD�GHEHUtD�VHU�UHDOL]DGD�WDQ�SURQWR�FRPR�VHD�SRVLEOH��HQ�SDFLHQWHV�GH�EDMR� ULHVJR�� pVWD� SXHGH� VHU� GHPRUDGD� KDVWD� HO� GtD� VLJXLHQWH� GHO�LQJUHVR�KRVSLWDODULR�



��

x ,QGLFDFLRQHV
'DGD� OD� HVFDVD� PRUEL�PRUWDOLGDG� TXH� FRQOOHYD� OD� HQGRVFRSLD��FXDOTXLHU� SDFLHQWH� FRQ� KHPRUUDJLD� GLJHVWLYD� DOWD� HV� WULEXWDULR� D�SULRUL�GH�VHU�VRPHWLGR�D�XQD�HQGRVFRSLD�HVRIDJR�JDVWUR�GXRGHQDO�SDUD�HO�GLDJQyVWLFR�HWLROyJLFR�GH�OD�KHPRUUDJLD�

x &RQWUDLQGLFDFLRQHV
6yOR�VH�FRQVLGHUDQ�WUHV�FRQWUDLQGLFDFLRQHV�
��� 6KRFN�� WUDV� XQD� DGHFXDGD� HVWDELOL]DFLyQ� KHPRGLQiPLFD� GHO�SDFLHQWH��GHMD�GH�VHU�XQD�FRQWUDLQGLFDFLyQ����6RVSHFKD�GH�SHUIRUDFLyQ��� (QIHUPR� WHUPLQDO� TXH� QR� VH� EHQHILFLDUi� GH� XQ� GLDJQyVWLFR�HWLROyJLFR
x &RPSOLFDFLRQHV

/D� HQGRVFRSLD� GLJHVWLYD� DOWD� SXHGH� SUHVHQWDU� FRPSOLFDFLRQHV� HQ�XQ� ����� GH� ORV� FDVRV�� /DV� FRPSOLFDFLRQHV� PD\RUHV� VRQ� OD�SHUIRUDFLyQ��OD�QHXPRQtD�DVSLUDWLYD�\�OD�KHPRUUDJLD�YLQFXODGD�D�OD�HQGRVFRSLD���
(O�GHVDUUROOR�GH�HQGRVFRSLRV�GH�SHTXHxR�FDOLEUH�KD�FRQWULEXLGR D�XQD�QRWDEOH�GLVPLQXFLyQ�GHO�Q~PHUR�GH�FRPSOLFDFLRQHV�
/D�WDVD�GH�PRUWDOLGDG�DVRFLDGD�D�OD�HQGRVFRSLD�HV�GH�XQ��������



��

x 0HWyGLFD�GH�OD�H[SORUDFLyQ(O�SDFLHQWH�FRQ�KHPRUUDJLD�GLJHVWLYD�DOWD�QR�SUHFLVD�QLQJ~Q� WLSR�GH� SUHSDUDFLyQ�� DXQTXH� PXFKRV� DXWRUHV� FRQVLGHUDQ� FRQYHQLHQWH�UHDOL]DU� XQD� DVSLUDFLyQ� GHO� FRQWHQLGR� JiVWULFR� SUHYLD� D� OD�HQGRVFRSLD�
(O�SDFLHQWH�DGRSWDUi�OD�SRVWXUD�KDELWXDO�SDUD�FXDOTXLHU�HQGRVFRSLD�GLJHVWLYD� DOWD�� HV� GHFLU�� GHF~ELWR� ODWHUDO� L]TXLHUGR�� FRQ� OD� FDEH]D�IOH[LRQDGD�KDFLD�HO�WURQFR�
/D� VHGDFLyQ�GHO� HQIHUPR�DXPHQWD�HO� ULHVJR�GH�DVSLUDFLyQ��SXHGH�FRQGLFLRQDU�XQD�GHSUHVLyQ�GHO�FHQWUR�UHVSLUDWRULR�\��HQ�HO�FDVR�GH�ORV�SDFLHQWHV�FLUUyWLFRV��H[LVWH�XQD�PDOD�WROHUDQFLD�D�OD�PLVPD��/D�VLVWHPiWLFD� GH� OD� H[SORUDFLyQ� HV� OD� KDELWXDO� GH� WRGD HQGRVFRSLD�GLJHVWLYD�DOWD��SHUR�VH�YH�GLILFXOWDGD�SRU�OD�SUHVHQFLD�GH�VDQJUH��6H�GHEH�GLVSRQHU�GH�PHFDQLVPRV�DFFHVRULRV�GH�ODYDGR�\�DVSLUDFLyQ�
(V� QHFHVDULR� UHDOL]DU� XQD� H[KDXVWLYD� H[SORUDFLyQ� GHO� WUDPR�GLJHVWLYR�VXSHULRU��(Q� OD�HQWUDGD��VH�KD�GH�UHYLVDU GHWHQLGDPHQWH�HO� HVyIDJR� \� OD� XQLyQ� HVRIDJRJiVWULFD� SDUD� GHVFDUWDU� OHVLRQHV� D�GLFKR� QLYHO� TXH� HQ� OD� UHWLUDGD� GHO� HQGRVFRSLR� VH� SXGLHUDQ�YLVXDOL]DU�� \� TXH� HQ� UHDOLGDG� KXELHUDQ� VLGR� SURYRFDGDV� SRU� ODV�QiXVHDV� GXUDQWH� OD� H[SORUDFLyQ�� 3RVWHULRUPHQWH� VH� UHDOL]DUi� XQD�YLVLyQ� JOREDO� GHO� WUDPR� JDVWURGXRGHQDO�� KDVWD� VHJXQGD� SRUFLyQ�GXRGHQDO�� XQD� YH]� LQLFLDGD� OD� UHWLUDGD� GHO� HQGRVFRSLR�� VH� KD� GH�H[SORUDU� GHWHQLGDPHQWH� GXRGHQR� \� HVWyPDJR�� $� HVWRV� QLYHOHV�KDELWXDOPHQWH� HV� SUHFLVR� UHDOL]DU� PDQLREUDV� GH� ODYDGR�� \� HQ�RFDVLRQHV�PRYLOL]DU�OD�PHVD�GH�H[SORUDFLyQ��SDUD�YDORUDU�]RQDV�GH�OD� FDYLGDG� JiVWULFD� RFXOWDV� SRU� UHVWRV� KHPiWLFRV�� 8QD� YH]�GHWHUPLQDGD� OD� FDXVD� GH� OD� KHPRUUDJLD� VH� � UHDOL]DUi�� VL� SURFHGH�����HO�WUDWDPLHQWR�HQGRVFySLFR�



��

x 'LDJQyVWLFR�HQGRVFySLFR
(O� GLDJQyVWLFR� HQGRVFySLFR� GH� OD� KHPRUUDJLD� GLJHVWLYD� SXHGH�EDVDUVH� HQ� OD� SUHVHQFLD� GH� VLJQRV� GLUHFWRV� R� LQGLUHFWRV� GH�KHPRUUDJLD�
� 6LJQRV�GLUHFWRV�� /HVLyQ� TXH� VDQJUD� DFWLYDPHQWH�� ELHQ� GH� IRUPD� FHQWUDO� H�LQWHUPLWHQWH��FRPR�RFXUUH�FXDQGR�OD�OHVLyQ�DVLHQWD�VREUH�XQD�DUWHULD��R�ELHQ�SRU�ORV�ERUGHV��GH�IRUPD�UH]XPDQWH��FRPR�HQ�ORV�FDVRV�GH�OHVLRQHV�YHQRVDV�� 9LVXDOL]DFLyQ� GH� VLJQRV� GH� KHPRVWDVLD� UHFLHQWH�� FRiJXOR�VREUH�OD�OHVLyQ��LQGLFDWLYR�GH�KHPRVWDVLD�UHFLHQWH�
� 6LJQRV�LQGLUHFWRV�� /D�OHVLyQ�QR�HV�YLVXDOL]DGD�SRU�HO�HQGRVFRSLVWD��SHUR�H[LVWHQ�GDWRV� VXILFLHQWHV� SDUD� VHxDODU� OD� ORFDOL]DFLyQ� GHO� SXQWR�VDQJUDQWH��(O�FDVR�PiV�WtSLFR�HV�HO�UHIOXMR�GH�VDQJUH�URMD�SRU�HO�StORUR��R�OD�SUHVHQFLD�GH�XQ�JUDQ�FRiJXOR�TXH�RFXSD�WRGR�HO�EXOER�GXRGHQDO�\�TXH�LPSLGH�HO�SDVR�GHO�HQGRVFRSLR�
(O� GLDJQyVWLFR� HWLROyJLFR� VH� HVWDEOHFH� HQ� HO� ������� GH� ODV�H[SORUDFLRQHV� HQGRVFySLFDV������ (O� LQWHUYDOR� GH� WLHPSR�WUDQVFXUULGR� HQWUH� HO� LQJUHVR� HQ� HO� 6HUYLFLR� GH� 8UJHQFLDV� \� OD�HQGRVFRSLD� VH� UHODFLRQD� FRQ� OD� DFWLYLGDG�KHPRUUiJLFD�KDOODGD�HQ�OD� H[SORUDFLyQ�� OD� IUHFXHQFLD� GH� OHVLRQHV� VDQJUDQWHV� HQ� MHW� R�UH]XPDQWHV� GHFUHFH� VLJQLILFDWLYDPHQWH� DO� DXPHQWDU� GLFKR�LQWHUYDOR�� 6H� GHWHFWD� VDQJUDGR� DFWLYR� HQ� HO� ���� GH� ODV�HQGRVFRSLDV�UHDOL]DGDV�HQ�ODV�SULPHUDV����KRUDV�\�HQ�HO�������GH�ODV�UHDOL]DGDV�HQ�ODV�SRVWHULRUHV����KRUDV��S����������1R�VH�GHWHFWD�GLIHUHQFLD� GH� KDOOD]JR� GH� VDQJUDGR� DFWLYR� VL� VH� UHDOL]D� OD�HQGRVFRSLD�D�ODV���R�D�ODV���K�GHO�LQJUHVR���
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���� )$&725(6� 3521Ï67,&26� '(/� 3$&,(17(� &21�+(0255$*,$�',*(67,9$�$/7$
����$��)$&725(6�3521Ï67,&26�&/Ë1,&26

/RV�SULQFLSDOHV�SDUiPHWURV�GH�HYROXFLyQ�TXH�WUDGLFLRQDOPHQWH�VH�KDQ�LQFOXLGR�HQ�ORV�HVWXGLRV�GH�OD�KHPRUUDJLD�GLJHVWLYD�DOWD�VRQ�OD�PRUWDOLGDG��HO�Q~PHUR�GH�FRQFHQWUDGRV�GH�KHPDWtHV�WUDQVIXQGLGRV�\� OD� QHFHVLGDG� GH� LQWHUYHQFLyQ� TXLU~UJLFD�� /RV� IDFWRUHV�SURQyVWLFRV� TXH� GHWHUPLQDQ� HVWRV� SXQWRV� VRQ� OD� UHFLGLYD� R�SHUVLVWHQFLD� KHPRUUiJLFD�� OD� HGDG� GHO� SDFLHQWH� \� HO� Q~PHUR� GH�HQIHUPHGDGHV�DVRFLDGDV������������
5RFNDOO���� HQ� ������ HVWXGLy� OD� LPSRUWDQFLD� UHODWLYD� GH� ORV�GLIHUHQWHV� IDFWRUHV� SURQyVWLFRV� HQ� OD�PRUWDOLGDG� GH� ORV� SDFLHQWHV�FRQ�KHPRUUDJLD�GLJHVWLYD�DOWD��(QFRQWUy�TXH�OD�HGDG��HO�HVWDGR�GH�VKRFN� HQ� HO� PRPHQWR� GHO� LQJUHVR�� HO� Q~PHUR� GH� HQIHUPHGDGHV�DVRFLDGDV�\�HO�UHVDQJUDGR�VRQ�IDFWRUHV�LQGHSHQGLHQWHV�SUHGLFWRUHV�GH� PRUWDOLGDG�� 1R� VRQ� IDFWRUHV� SURQyVWLFRV� ODV� FLIUDV� GH�KHPRJORELQD��HO�VH[R�� OD�IRUPD�GH�SUHVHQWDFLyQ��RWUD�GLIHUHQWH�DO�VKRFN�� QL� OD� LQJHVWD� SUHYLD� GH� IiUPDFRV� �$,1(6� R�DQWLFRDJXODQWHV��
x 5HVDQJUDGR� /D� GHILQLFLyQ� GH� UHFLGLYD� KHPRUUiJLFD� HV�FRPSOLFDGD�� \D� TXH� QR� H[LVWH� XQLIRUPLGDG� HQWUH� ORV� GLIHUHQWHV�DXWRUHV��$Vt��:DUD�� OD�GHILQLy�FRPR�OD�QHFHVLGDG�GH�WUDQVIXVLyQ�GH�VLHWH�R�PiV�XQLGDGHV�GH�KHPDWtHV�HQ�ODV�SULPHUDV����KRUDV�GH�LQJUHVR� R� OD� HYLGHQFLD� FOtQLFD� GH� SRVWHULRU� VDQJUDGR� FRQ�GLVPLQXFLyQ�GH���FP�GHO�YDORU�GH�OD�SUHVLyQ�YHQRVD�FHQWUDO�R�GH���� PP� +J� GH� OD� SUHVLyQ� DUWHULDO� VLVWyOLFD�� 2WURV� DXWRUHV� KDQ�XWLOL]DGR� FRPELQDFLRQHV� GH� YDULRV� FULWHULRV�� FRPR� /DLQH��� HO�FXDO� LQFOX\H�� UHFXUUHQFLD� GH� KHPDWHPHVLV� R� DVSLUDGR� KHPiWLFR�SRU� VRQGD�QDVRJiVWULFD�� UHFXUUHQFLD�GH�PHOHQD�R�KHPDWRTXHFLD�FRQ� LQHVWDELOLGDG� KHPRGLQiPLFD� �GLVPLQXFLyQ� GH� OD� SUHVLyQ�DUWHULDO� VLVWyOLFD� SRU� GHEDMR� GH� ��� PP� +J�� WDTXLFDUGLD� SRU�



��
HQFLPD�GH�����ODWLGRV�SRU��PLQXWR�R�HOHYDFLyQ�GH�OD�IUHFXHQFLD�FDUGLDFD� HQ� ��� SXQWRV�� R� GHVFHQVR� GH� OD� SUHVLyQ� DUWHULDO� HQ�ELSHGHVWDFLyQ��HQ�PiV�GH ���SXQWRV�VREUH�ODV�FLIUDV�REWHQLGDV�HQ�GHF~ELWR��� R� GHVFHQVR� GHO� KHPDWRFULWR� GHVSXpV� GH� OD�HVWDELOL]DFLyQ�GHO�SDFLHQWH�GH�PiV�GH�XQ����HQ����KRUDV�
(O�IDFWRU�FOtQLFR�PiV�LPSRUWDQWH�TXH�VH�DVRFLD�FRQ�OD�PRUWDOLGDG�GH� ORV� SDFLHQWHV� FRQ� KHPRUUDJLD� GLJHVWLYD� DOWD� HV� OD� UHFLGLYD�KHPRUUiJLFD������ (QWUH� HO� ��� \� HO� ���� GH� ORV� HSLVRGLRV� GH�VDQJUDGR� FHGHQ� HVSRQWiQHDPHQWH� \� VyOR� HQ� XQ� �������GH� ORV�SDFLHQWHV� HQ� ORV� FXDOHV� QR� VH� UHDOL]D� QLQJXQD� LQWHUYHQFLyQ�KHPRVWiWLFD�OD�KHPRUUDJLD�SHUVLVWH�R�UHFLGLYD���������� /D UHFLGLYD�KHPRUUiJLFD�RFXUUH�HQ�XQ�����GH�ORV�FDVRV�HQ�ODV�SULPHUDV�����KRUDV�WUDV�HO�LQLFLR�GHO�SURFHVR���

x (GDG� XQ� LQFUHPHQWR� HQ� OD� HGDG� GH� ORV� SDFLHQWHV� FRQ�KHPRUUDJLD� GLJHVWLYD� DOWD� VH� DVRFLD� D� XQD� PD\RU� WDVD� GH�PRUWDOLGDG�� (Q� OD� PD\RU� SDUWH� GH� ORV� HVWXGLRV� VH� REVHUYD� XQ�DXPHQWR� GH� OD� PRUWDOLGDG� HQ� ORV� SDFLHQWHV� PD\RUHV� GH� ���DxRV������
%UDQLFNL�� SXEOLFy�XQDV�WDVDV�GH�PRUWDOLGDG��SDUD�HQIHUPRV�FRQ�+'$�SRU�XOFXV�GXRGHQDO���GH������HQ�SDFLHQWHV�PHQRUHV�GH����DxRV�IUHQWH�D�XQ�����HQ�ORV�PD\RUHV�GH����DxRV�\�KDVWD�XQ�����HQ� SDFLHQWHV� PD\RUHV� GH� ��� DxRV�� (Q� HVWH� PLVPR� HVWXGLR�� VH�REVHUYD� TXH� OD� PRUWDOLGDG� HQ� SDFLHQWHV� TXH� UHTXLHUHQ� FLUXJtD�SDUD� HO� FRQWURO� GHO� VDQJUDGR� HV� GH� XQ� ������ HQ� SDFLHQWHV�PD\RUHV�GH����DxRV�IUHQWH�D�XQ������HQ�SDFLHQWHV�PHQRUHV�GH���

x (QIHUPHGDGHV� DVRFLDGDV� (O� Q~PHUR� GH� HQIHUPHGDGHV�DVRFLDGDV� TXH� SUHVHQWD� HO� SDFLHQWH� HV� XQ� LPSRUWDQWH� IDFWRU�SURQyVWLFR�TXH�VH�DVRFLD�D�XQD�PD\RU�WDVD�GH�PRUWDOLGDG���������



��
'DWRV�SXEOLFDGRV�SRU�OD�$6*( �� DSUHFLDURQ�XQD�PD\RU�WDVD�GH�PRUWDOLGDG� HQ� SDFLHQWHV� TXH� SUHVHQWDQ� KLVWRULD� SUHYLD� GH�LQVXILFLHQFLD� FDUGLDFD� FRQJHVWLYD�� HQIHUPHGDGHV� GHO� VLVWHPD�QHUYLRVR� FHQWUDO�� HQIHUPHGDGHV� KHSiWLFDV�� QHRSODVLDV��HQIHUPHGDGHV�SXOPRQDUHV�R�UHQDOHV��7DEOD������
7DEOD������(QIHUPHGDGHV�DVRFLDGDV�YV��0RUWDOLGDG��$6*(�
+LVWRULD�SUHYLD ��PRUWDOLGDG6t 1R,QVI��FDUGtDFD ����� ����61& ����� ����*DVWURLQWHVWLQDO ���� �����+HSiWLFD ����� ����1HRSODVLD ����� ����3XOPRQDU ����� ����5HQDO ����� ����
(Q� HVWH� PLVPR� HVWXGLR� VH� REVHUYD� XQ� LQFUHPHQWR� GH� OD�PRUWDOLGDG� D�PHGLGD�TXH� DXPHQWD� HO� Q~PHUR�GH� HQIHUPHGDGHV�DVRFLDGDV�TXH�HO�SDFLHQWH�SUHVHQWD��7DEOD��������



��
7DEOD������1~PHUR�GH�HQIHUPHGDGHV�DVRFLDGDV�YV��PRUWDOLGDG��$6*(�
1��HQIHUPHGDGHV�DVRFLDGDV ��PRUWDOLGDG� ����� ����� ����� ������ ���� ������ �����
x 6KRFN��HO�PRGR�GH�SUHVHQWDFLyQ�GH�OD�KHPRUUDJLD�HV�XQ�IDFWRU�SURQyVWLFR� LPSRUWDQWH�� /D� SUHVHQWDFLyQ� HQ� IRUPD� GH� VKRFN�KLSRYROpPLFR�HV�XQ�IDFWRU�SURQyVWLFR�GH UHFLGLYD�KHPRUUiJLFD�\�VH�DVRFLD�D�XQD�PD\RU�WDVD�GH�PRUWDOLGDG� ��������
%UDQLFNL�� REVHUYy�TXH�OD�PRUWDOLGDG�IXH�GH������SDUD�DTXHOORV�SDFLHQWHV� TXH� SUHVHQWDEDQ� XQD� WHQVLyQ� DUWHULDO� VLVWyOLFD� SRU�HQFLPD�GH�����PP�+J�HQ�HO�PRPHQWR�GHO�LQJUHVR��IUHQWH�D�XQD�PRUWDOLGDG�GHO������SDUD�DTXHOORV�FRQ�WHQVLyQ�DUWHULDO�VLVWyOLFD�SRU�GHEDMR�GH�HVWD�FLIUD���



��
�����%��)$&725(6�3521Ï67,&26�(1'26&Ï3,&26
/DV� FDUDFWHUtVWLFDV� FOtQLFDV� GH� ORV� SDFLHQWHV� FRQ� KHPRUUDJLD�GLJHVWLYD�DOWD�VRQ�LPSRUWDQWHV�GH�FDUD�D�FRQRFHU�HO�SURQyVWLFR�GH�HVWRV� HQIHUPRV�� SHUR� WRGRV� GHEHQ� VRPHWHUVH� D� XQD� HQGRVFRSLD�GLJHVWLYD�DOWD�XUJHQWH��\D�TXH�pVWD�QRV�GDUi� LQIRUPDFLyQ�VREUH�HO�WLSR� GH� OHVLyQ�� VX� ORFDOL]DFLyQ� \� DVSHFWR� HQGRVFySLFR�� (VWR� HV�SDUWLFXODUPHQWH� LPSRUWDQWH� HQ� OD� ~OFHUD� SpSWLFD� \D� TXH� WLHQH�LPSOLFDFLRQHV� SURQyVWLFDV� \� WHUDSpXWLFDV�� ODV� FDUDFWHUtVWLFDV�HQGRVFySLFDV�GH�OD�OHVLyQ�VDQJUDQWH�GHWHUPLQDQ�DTXHOORV�SDFLHQWHV�D� ORV� FXDOHV� GHEHUi� UHDOL]DUVH� XQ� WUDWDPLHQWR� KHPRVWiWLFR�HQGRVFySLFR� \�� HQ� DOJXQRV� FDVRV�� XQD� LQWHUYHQFLyQ�TXLU~UJLFD��������� $� SDUWLU� GH� DKRUD�� DO� UHIHULUQRV� D� OHVLRQHV�VDQJUDQWHV� OR� KDUHPRV� FHQWUiQGRQRV� H[FOXVLYDPHQWH� HQ� HO� XOFXV�SpSWLFR�
/D� SULQFLSDO� LQIRUPDFLyQ� VREUH� HO� SURQyVWLFR� YLHQH� GHWHUPLQDGD�SRU� OD� SUHVHQFLD� R� DXVHQFLD� GH� HVWLJPDV� GH� KHPRUUDJLD�UHFLHQWH������ HO�WDPDxR�GH�OD�~OFHUD��� OD�ORFDOL]DFLyQ�GH�OD�PLVPD��\�� HQ� DOJXQRV� FDVRV�� OD� SRVLELOLGDG� GH� XWLOL]DU� XOWUDVRQLGRV� � SDUD�GHWHFWDU� OD� SUHVHQFLD� GH� IOXMR� VDQJXtQHR� HQ� OD� VXSHUILFLH�XOFHURVD���������
�� $VSHFWR�GHO�XOFXV/RV� VLJQRV� GH� KHPRUUDJLD� UHFLHQWH� IXHURQ� FODVLILFDGRV� KDFH�PiV�GH�GRV�GpFDGDV�SRU�)RUUHVW���
&ODVLILFDFLyQ�GH�)RUUHVW�x 6DQJUDGR�DFWLYR�
)RUUHVW�,$��6DQJUDGR�D�FKRUUR�R�HQ�³MHW´)RUUHVW�,%��6DQJUDGR�EDEHDQWH



��

x 6DQJUDGR�UHFLHQWH�
)RUUHVW�,,$��9DVR�YLVLEOH�QR�VDQJUDQWH)RUUHVW�,,%��&RiJXOR�DGKHULGR)RUUHVW�,,&��&RiJXOR�SODQR��%DVH�QHJUD

x $XVHQFLD�GH�VDQJUDGR�
)RUUHVW�,,,��%DVH�OLPSLD

/DV� FLIUDV� GH� UHVDQJUDGR� GH� FDGD� XQD� GH� HVWDV� OHVLRQHV� VLQ�WUDWDPLHQWR�KHPRVWiWLFR�HQGRVFySLFR�VH�PXHVWUDQ�HQ�OD�7DEOD�������UHIOHMDQGR� DVt� OD� KLVWRULD� QDWXUDO� GH� OD� KHPRUUDJLD� SRU� ~OFHUD�JDVWURGXRGHQDO���
7DEOD������3UHYDOHQFLD�\�UHVXOWDGR�GH� OD�+'$�SRU�XOFXV�VHJ~Q�VX�DVSHFWR�HQGRVFySLFR�
$VSHFWR�HQGRVFySLFR 3UHYDOHQFLD� 5HVDQJUDGR� &LUXJtD� 0RUWDOLGDG�� 5DQJR � 5DQJR � 5DQJR � 5DQJR%DVH�OLPSLD&RiJXOR�SODQR&RiJXOR�DGKHULGR9DVR�YLVLEOH�QR�VDQJUDQWH6DQJUDGR�DFWLYR
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/D� SRVLELOLGDG� GH� UHVDQJUDGR� \� PRUWDOLGDG� GH� HVWRV� SDFLHQWHV�DXPHQWD�FXDQGR�OD�OHVLyQ�XOFHURVD�SUHVHQWD�VLJQRV�GH�KHPRUUDJLD�UHFLHQWH������������
/DV� YDULDFLRQHV� HQ� FXDQWR� D� OD� SUHYDOHQFLD� \� D� ODV� FLIUDV� GH�UHVDQJUDGR�HQ� OD� OLWHUDWXUD�SUREDEOHPHQWH�UHIOHMDQ�YDULDFLRQHV�HQ�OD� GHILQLFLyQ� GH� ORV� HVWLJPDV� GH� KHPRUUDJLD� UHFLHQWH� \� GH�UHVDQJUDGR�HQ�ORV�GLIHUHQWHV�FHQWURV�



��

�� 7DPDxR�\�ORFDOL]DFLyQ�
7DPELpQ�HO�WDPDxR�\�OD�ORFDOL]DFLyQ�GH�OD�~OFHUD�VRQ�LPSRUWDQWHV�LQGLFDGRUHV� SURQyVWLFRV�� 'H� KHFKR�� HQ� SDFLHQWHV� FRQ� ~OFHUDV� GH�WDPDxR� LJXDO� R� VXSHULRU� D� �� FP�� GH� GLiPHWUR� H[LVWH� XQD� PD\RU�LQFLGHQFLD� GH� UHVDQJUDGR� \� PRUWDOLGDG�� FRQ� R� VLQ� WUDWDPLHQWR�KHPRVWiWLFR� HQGRVFySLFR��������� $GHPiV�� ODV� ~OFHUDV� FRQ� WDPDxR�VXSHULRU�D���FP��VRQ�PiV�IUHFXHQWHV�HQ�SDFLHQWHV�GH�HGDG�VXSHULRU�D����DxRV��\�HV�HQ�HVWDV�OHVLRQHV�GRQGH�VH�HQFXHQWUDQ�FRQ�PD\RU�IUHFXHQFLD�VLJQRV�GH�VDQJUDGR�UHFLHQWH��OR�TXH�FRQOOHYD�XQD�PD\RU�WDVD�GH�UHVDQJUDGR�\�PRUWDOLGDG������
([LVWH� XQD�PD\RU� WDVD� GH� UHVDQJUDGR� SDUD� FLHUWDV� ORFDOL]DFLRQHV�XOFHURVDV��SUREDEOHPHQWH�SRU�XQD�PD\RU�IDFLOLGDG�GH�HURVLRQDU�XQ�YDVR�GH�JUDQ�FDOLEUH��������� (Q�HO�FDVR�GH� ODV�~OFHUDV�GXRGHQDOHV��DTXHOODV� ~OFHUDV� EXOEDUHV� HQ� SRVLFLyQ� SRVWHUR�LQIHULRU� SUHVHQWDQ�XQD�PD\RU� WDVD�GH� UHVDQJUDGR�SRU� OD�SRVLELOLGDG�GH� � DIHFWDU� D� OD�DUWHULD� JDVWURGXRGHQDO�� 'H� LJXDO� PDQHUD� RFXUUH� HQ� ODV� ~OFHUDV�JiVWULFDV�ORFDOL]DGDV�HQ�OD�SRUFLyQ�DOWD�GH�OD�SHTXHxD�FXUYDWXUD�\�OD�SRVLELOLGDG�GH�LQYROXFUDU�D�OD�DUWHULD�JiVWULFD�L]TXLHUGD�
6ZDLQ�� HQFRQWUy� TXH� HQ� SDFLHQWHV� FRQ� ~OFHUDV� GXRGHQDOHV� FRQ�YDVR�YLVLEOH�QR�VDQJUDQWH�� OD�UHFLGLYD�KHPRUUiJLFD�VH�SURGXFH�HQ�HO�����GH�ODV�~OFHUDV�GH�ORFDOL]DFLyQ�SRVWHUR�LQIHULRU��IUHQWH�D�XQ�����HQ�DTXHOODV�ORFDOL]DGDV�HQ�OD�SRUFLyQ�DQWHUR�VXSHULRU�EXOEDU��3DUD�~OFHUDV�JiVWULFDV�FRQ�YDVR�YLVLEOH� HO�UHVDQJUDGR�RFXUULy�HQ�HO�����GH�ODV�ORFDOL]DGDV�HQ�OD�SRUFLyQ�DOWD�GH�OD�SHTXHxD�FXUYDWXUD�IUHQWH�D�XQ�����SDUD�DTXHOODV�HQ�SRVLFLyQ�SUHSLOyULFD�
%UXOOHW�� HQFRQWUy�XQD�PD\RU�UHFLGLYD�KHPRUUiJLFD�HQ�ODV�~OFHUDV�EXOEDUHV� SRVWHURLQIHULRUHV� \� HQ� ODV� ~OFHUDV� JiVWULFDV� GH� SHTXHxD�FXUYDWXUD�WUDV�OD�UHDOL]DFLyQ�GH�HVFOHURVLV�HQGRVFySLFD�
(Q� OD�SDUWH� ILQDO� GH� OD� LQWURGXFFLyQ�� HQ�HO� DSDUWDGR�³5HVDQJUDGR�WUDV� WUDWDPLHQWR� HQGRVFySLFR´�� SiJLQD� ���� VHUi� WUDWDGR�



��
GHWDOODGDPHQWH�HO�WHPD�GH�OD�(FRJUDItD�'RSSOHU�VREUH�OD�EDVH�GH�OD�~OFHUD�FRPR�IDFWRU�SURQyVWLFR�GH�UHFLGLYD�KHPRUUiJLFD�
&RQ� HO� ILQ� GH� FRPSOHWDU� HO� DSDUWDGR� GH� OD� HQGRVFRSLD�� SDUHFH�LPSRUWDQWH� UHVHxDU� HO� WHPD� GH� ODV� HQGRVFRSLDV� FRQ� GLDJQyVWLFR�IDOOLGR� GHELGR� D� OD� SUHVHQFLD� GH� DEXQGDQWH� VDQJUH� HQ� OD� OX]� GHOWUDFWR� GLJHVWLYR�� \D� TXH� HVWRV� SDFLHQWHV� SUHVHQWDQ� XQD� PD\RU�PRUELPRUWDOLGDG�DVRFLDGD�DO�HSLVRGLR�GH�+'$�
(Q�XQ�HVWXGLR�SXEOLFDGR�SRU�&KHQJ�� HQ�HO�DxR�������D�XQ�WRWDO�GH������ SDFLHQWHV� FRQ� +'$� GH� RULJHQ� QR� YDULFRVR� VH� OHV� SUDFWLFy�HQGRVFRSLD� HQ� ODV� SULPHUDV� ��� K� WUDV� DFXGLU� D�8UJHQFLDV�� GH� ORV�FXDOHV� HQ���� �������HO�GLDJQyVWLFR� UHVXOWy� IDOOLGR�SRU�DEXQGDQWH�SUHVHQFLD�GH�VDQJUH��GH�pVWRV��HQ����VH�UHDOL]y�VHJXQGD�HQGRVFRSLD�R� LQWHUYHQFLyQ�TXLU~UJLFD��8Q�YDVR�VDQJUDQWH� IXH� LGHQWLILFDGR�HQ����SDFLHQWHV��/RV�XOFXV�JiVWULFRV�\�GXRGHQDOHV�IXHURQ�ODV�OHVLRQHV�PiV�FRP~QPHQWH�QR�YLVXDOL]DGDV��/D�SUHVHQFLD�GH�FRPSOLFDFLRQHV�HQGRVFySLFDV�� UHVDQJUDGR�� QHFHVLGDG� GH� FLUXJtD� � \� PRUWDOLGDG�IXHURQ� VLJQLILFDWLYDPHQWH�PD\RUHV� HQ� HO� JUXSR� GH� SDFLHQWHV� FRQ�GLDJQyVWLFR� HQGRVFySLFR� IDOOLGR� TXH� HQ� UHVWR� GH� SDFLHQWHV�� /RV�GDWRV� GH� HVWH� HVWXGLR� HQIDWL]DQ� OD� LPSRUWDQFLD� GH� XQD� EXHQD�SUHSDUDFLyQ�DQWHV�GH�OD�HQGRVFRSLD��DVt�FRPR�GH�LQWHQWDU�UHPRYHU�OD�VDQJUH�GXUDQWH�OD�H[SORUDFLyQ�
&/$6,),&$&,Ï1�'(�/26�(67,*0$6�'(�+(0255$*,$
���%DVH�OLPSLD��)RUUHVW�,,,�
/D� EDVH� OLPSLD� HV� HO� KDOOD]JR� HQGRVFySLFR� TXH� FRQ� PD\RU�IUHFXHQFLD� VH� HQFXHQWUD� HQ� ORV� SDFLHQWHV� FRQ� � +'$�� HVWDQGR�SUHVHQWH�HQ�HO�����GH� ODV�~OFHUDV�VDQJUDQWHV���� 6H�GHILQH�SRU� OD�DXVHQFLD�GH�HVWLJPDV�GH�KHPRUUDJLD�UHFLHQWH�HQ�OD�EDVH�XOFHURVD�
/DV� ~OFHUDV� FRQ� EDVH� OLPSLD� WLHQHQ� XQ� EDMR� ULHVJR� GH� UHFLGLYD�KHPRUUiJLFD� \�� SRU� OR� WDQWR�� QR� GHEHUtD� UHDOL]DUVH� WUDWDPLHQWR�



��
HQGRVFySLFR����������� /DV� WDVDV� GH� UHVDQJUDGR� SXEOLFDGDV� SRU� OD�OLWHUDWXUD�RVFLODQ�HQWUH�XQ����\�XQ������FRQ�XQD�PHGLD�GHO������
/D�UHFLGLYD�KHPRUUiJLFD�HQ�HVWRV�SDFLHQWHV�SXHGH�VHU�GHELGD�D�XQ�VHJXQGR�VDQJUDGR�R�D�XQ�SHTXHxR�YDVR�TXH�SDVy�GHVDSHUFLELGR�HQ�OD�HQGRVFRSLD�
���&RiJXOR�SODQR��)RUUHVW�,,&�(O�FRiJXOR�SODQR��FRQ�XQ�FRORU�TXH�SXHGH�YDULDU�GHVGH�HO�URMR�DO�QHJUR�� HVWi� SUHVHQWH� HQ� DOUHGHGRU� GHO� ���� GH� ODV� ~OFHUDV�VDQJUDQWHV� \� VH� DVRFLD� FRQ�XQ�EDMR� ULHVJR�GH� UHVDQJUDGR� �PHQRU�GHO��������
/D�GLIHUHQFLD�HQWUH�XQ�FRiJXOR�SODQR�\�OD�SUHVHQFLD�GH�XQ�SHTXHxR�YDVR� YLVLEOH� D� YHFHV� SXHGH� VHU� GH� GLItFLO� LQWHUSUHWDFLyQ�HQGRVFySLFD�
(O� FRiJXOR� SODQR� QR� UHTXLHUH� WUDWDPLHQWR� KHPRVWiWLFR�HQGRVFySLFR���������
���&RiJXOR�DGKHULGR��)RUUHVW�,,%�(O� FRiJXOR� DGKHULGR� VH� GHILQH� FRPR� OD� SUHVHQFLD� GH� XQ� FRiJXOR�RUJDQL]DGR�QR�VDQJUDQWH�TXH�FXEUH�WRGD�R�SDUWH�GH�OD�~OFHUD�\�TXH�QR�VH��PRYLOL]D�FRQ�OD�LUULJDFLyQ�
(O�FRiJXOR�DGKHULGR�HVWi�SUHVHQWH�HQ�DOUHGHGRU�GH�XQ�����GH�ODV�~OFHUDV�VDQJUDQWHV�\�SUHVHQWD�XQ�ULHVJR�GH�UHVDQJUDGR�TXH�RVFLOD�HQWUH�XQ�����\�XQ������FRQ�XQD�PHGLD�GHO�������� (Q�QXPHURVRV�HVWXGLRV� SURVSHFWLYRV� VH� KDQ� SXEOLFDGR� WDVDV� GH� UHVDQJUDGR� VLQ�WUDWDPLHQWR�HQGRVFySLFR�GH�KDVWD�XQ�������������� (VWDV�GLIHUHQFLDV�UHIOHMDQ�YDULDFLRQHV�HQ�HO�WLHPSR�GH�UHDOL]DFLyQ�GH�OD�HQGRVFRSLD��HQ�OD�DJUHVLYLGDG�FRQ�OD�TXH�HO�FRiJXOR�HV�LUULJDGR�\�PDQLSXODGR��HQ�OD�HGDG�\�ODV�HQIHUPHGDGHV�DVRFLDGDV�GH�ORV�SDFLHQWHV�\�HQ�ORV�HVWLJPDV�TXH�SXHGHQ�HVWDU�SUHVHQWHV�EDMR�HO�FRiJXOR�



��
6H� UHFRPLHQGD� XQ� ODYDGR� YLJRURVR� GH� ORV� FRiJXORV� DQWHV� GH� VHU�GHFODUDGRV�DGKHULGRV��\D�TXH�D�YHFHV�HVFRQGHQ�YDVRV�YLVLEOHV��TXH�GHEHQ�WUDWDUVH��R�LQFOXVR�YDVRV�VDQJUDQWHV���
([LVWH�XQ�HVWXGLR�SXEOLFDGR�SRU�&KXQJ�� HQ�HO�FXDO�VH� UHSLWLHURQ�ODV� HQGRVFRSLDV� VLVWHPiWLFDPHQWH� D� ODV� ��� \� ��� KRUDV� GH� OD�SULPHUD��TXH�PXHVWUD�TXH�GH�����SDFLHQWHV�FRQ�FRiJXOR�DGKHULGR�HQ� OD� SULPHUD� HQGRVFRSLD�� VyOR� ��� PXHVWUDQ� HVWD� OHVLyQ� HQ� OD�VHJXQGD�\���HQ�OD�WHUFHUD��'H�HVWRV�����SDFLHQWHV��HQ���VH�REVHUYy�XQ�YDVR�YLVLEOH�HQ�OD�VHJXQGD�HQGRVFRSLD�
/DLQH�� SXEOLFy� XQ� HVWXGLR� VREUH� ��� SDFLHQWHV� HQ� HO� TXH� VH�UHDOL]DED�LUULJDFLyQ�GHO�FRiJXOR�DGKHULGR�SDUD�YHU�OD�SUHVHQFLD�GH�RWURV�VLJQRV�GH KHPRUUDJLD��7UDV�HO�ODYDGR�GHO�FRiJXOR�DGKHULGR��pVWH�SHUVLVWLy�HQ����SDFLHQWHV� ������� VH�HQFRQWUy�XQD�~OFHUD�FRQ�EDVH�OLPSLD�HQ�XQ�����XQ�FRiJXOR�SODQR�HQ�XQ������YDVR�YLVLEOH�QR� VDQJUDQWH� HQ� XQ ����� VDQJUDGR� EDEHDQWH� HQ� XQ� ���� \�VDQJUDGR� HQ� ³MHW´� HQ� XQ ���� 'H� ORV� ��� SDFLHQWHV� HQ� ORV� TXH�SHUVLVWtD� HO� FRiJXOR� DGKHULGR� VyOR� XQ� ��� UHVDQJUy�� FLIUD�PXFKR�PHQRU� TXH� ODV� SXEOLFDGDV� HQ� OD� OLWHUDWXUD� VREUH� HO� FRiJXOR�DGKHULGR���������
(Q�OD�FRQIHUHQFLD�GHO�1DWLRQDO�,QVWLWXWH�RI�+HDOWK��1,+��GH������VH�UHFRPLHQGD�HO�ODYDGR�GHO�FRiJXOR�DGKHULGR�SHUR�QR�OD�UHWLUDGD�GHO�PLVPR��� ([LVWH�FRQWURYHUVLD�HQ�FXDQWR�D�OD�UHDOL]DFLyQ�R�QR�GH� WUDWDPLHQWR� KHPRVWiWLFR� HQGRVFySLFR� HQ� HO� FRiJXOR� DGKHULGR��7HQLHQGR� HQ� FXHQWD� TXH� OD� UHFLGLYD� KHPRUUiJLFD� VLQ� HVWH�WUDWDPLHQWR�VH�SURGXFH�HQ�XQ�����GH�ORV�FDVRV�� OD�GHFLVLyQ�GHEH�VHU�WRPDGD�HQ�FDGD�SDFLHQWH�GH�DFXHUGR�D�IDFWRUHV�FOtQLFRV�\�EDMR�HO�FULWHULR�GHO�HQGRVFRSLVWD�
���9DVR�YLVLEOH�QR�VDQJUDQWH��)RUUHVW�,,$�(O� YDVR� YLVLEOH� VH�GHILQH� FRPR�XQD�SHTXHxD�SURWXEHUDQFLD� HQ� HO�IRQGR�GHO OHFKR�XOFHURVR�TXH�QR�VDQJUD�DFWLYDPHQWH���(VWD�OHVLyQ�VH�HQFXHQWUD�HQ�FDVL�XQ�����GH�ODV�~OFHUDV�VDQJUDQWHV��\�HQWUH�XQ����� \� XQ� ���� GH� HVWDV� OHVLRQHV� OD� KHPRUUDJLD� UHFLGLYD� VLQ�



��
WUDWDPLHQWR� HQGRVFySLFR���� 6HJ~Q� ORV� GDWRV� SXEOLFDGRV� HQ� OD�OLWHUDWXUD��HO�UDQJR�GH�SUHYDOHQFLD�GH�HVWD�OHVLyQ�YD�GH�XQ����D�XQ�����\�HO�UDQJR�GH�UHFLGLYD�KHPRUUiJLFD�GH�XQ����D�XQ��������/D�H[SOLFDFLyQ� GH� HVWD� YDULDELOLGDG� SXHGH� HVWDU� HQ� GLIHUHQWHV�GHILQLFLRQHV� GHO� YDVR� YLVLEOH�� HO� WLHPSR� GH� UHDOL]DFLyQ� GH� OD�HQGRVFRSLD��OD�LQWHQVLGDG�FRQ�OD�TXH�FRiJXOR�DGKHULGR�HV�ODYDGR��OD�GHILQLFLyQ�GH�UHVDQJUDGR�\�OD�HGDG�\�HQIHUPHGDGHV�DVRFLDGDV�GH�ORV�SDFLHQWHV�
$OJXQRV� DXWRUHV� GLIHUHQFLDQ� OD� SUHVHQFLD� GH� XQD� SURWXEHUDQFLD�SLJPHQWDGD� R� QR� SLJPHQWDGD�� \� SXEOLFDQ� WDVDV� GH� UHFLGLYD�KHPRUUiJLFD� PD\RUHV� FXDQGR� VH� REVHUYD� XQD� SURWXEHUDQFLD� QR�SLJPHQWDGD���������� )UHHPDQ�� SXEOLFy� XQD� WDVD� GH� UHFLGLYD�KHPRUUiJLFD�GHO�����FXDQGR�KD\�XQ�YDVR�YLVLEOH�QR�SLJPHQWDGR��IUHQWH�D�XQ�����FXDQGR�HO�YDVR�HV�URMR�R�S~USXUD�\�XQ����FXDQGR�VH�REVHUYD�XQD�SURWXEHUDQFLD�QHJUD�
/DX�� UHDOL]y�XQ�HVWXGLR�HQ�SDFLHQWHV�FRQ�XOFXV�SpSWLFR�FDXVDQWH�GH�+'$�HQ�HO�TXH�UHSHWtD�ODV�HQGRVFRSLDV�GLDULDPHQWH�GXUDQWH�ORV�WUHV� SULPHURV� GtDV� GHO� LQJUHVR�� &RPSUREy� FRPR� ODV� OHVLRQHV�KDOODGDV�HQ�HO�GtD�GHO�LQJUHVR�LEDQ�SDVDQGR�HQ�VX�PD\RUtD�D�RWUDV�GH� PHQRU� ULHVJR� GH� UHVDQJUDGR� HQ� ORV� GtDV� VLJXLHQWHV�� &RQ� HO�WLHPSR��DXPHQWDED�OD�SURSRUFLyQ�GH�YDVRV�YLVLEOHV�TXH�VH�KDEtDQ�UHVXHOWR��(Q�HVWH�HVWXGLR��HO�UHVDQJUDGR�GHVSXpV�GHO�WHUFHU�GtD��IXH�GHO� ������ (VWRV� GDWRV� � VH� FRUUHVSRQGHQ� FRQ� ORV GDWRV� REWHQLGRV�SRU� /LQ��� GRQGH� � HO� ���� GH� ORV� UHVDQJUDGRV� RFXUUHQ� HQ� ODV�SULPHUDV� ��� KRUDV�� (VWRV� KDOOD]JRV� DSR\DQ� OD� LGHD� TXH� ORV�SDFLHQWHV� TXH� SUHVHQWDQ� OHVLRQHV� FRQ� YDVR� YLVLEOH� HO� GtD� GHO�LQJUHVR�GHEHUtDQ�HVWDU�KRVSLWDOL]DGRV�DO�PHQRV�WUHV�GtDV����
/D�SUHVHQFLD�GH�XQ�YDVR�YLVLEOH�HV�XQD�LQGLFDFLyQ�GH�WUDWDPLHQWR�HQGRVFySLFR�� HO� FXDO� KD� VLGR� GHPRVWUDGR� FRPR� XQ� PpWRGR� TXH�UHGXFH�ODV�WDVDV�GH�UHVDQJUDGR��OD�QHFHVLGDG�GH�KHPRGHULYDGRV��OD�QHFHVLGDG� GH� LQWHUYHQFLyQ� TXLU~UJLFD� \�� SUREDEOHPHQWH�� OD�PRUWDOLGDG���������6DQJUDGR�DFWLYR��)RUUHVW�,$ \�,%�



��
(O� VDQJUDGR� DFWLYR� VH� GHILQH� FRPR� VDQJUDGR� DUWHULDO� HQ� ³MHW´� R�EDEHR�GH�VDQJUH�GHVGH�OD�VXSHUILFLH�XOFHURVD�GXUDQWH���PLQXWRV�R�PiV�� EDMR� YLVLyQ� GLUHFWD� GHO� HQGRVFRSLVWD�� /D� SUHYDOHQFLD� GH�VDQJUDGR�DFWLYR�HQ�ODV�OHVLRQHV�XOFHURVDV�HV�GH�XQ������\�ODV�WDVDV�GH�UHFLGLYD�KHPRUUiJLFD�VLQ�WUDWDPLHQWR�HQGRVFySLFR�YDUtDQ�GHVGH�XQ�����KDVWD�HO�������FRQ�XQD�PHGLD�GHO�������(O�WpUPLQR�VDQJUDGR�EDEHDQWH�HV�DPELJXR��\D�TXH�DEDUFD�GHVGH�HO�VDQJUDGR� GHVGH� HO� FHQWUR� GH� OD ~OFHUD� SRU� XQ� YDVR� YLVLEOH� R� XQFRiJXOR�DGKHULGR�KDVWD�HO�VDQJUDGR�GHVGH�HO�WHMLGR�GH�JUDQXODFLyQ�GH� ORV�ERUGHV�XOFHURVRV��6ZDLQ���SXEOLFy�TXH�HO� VDQJUDGR�SRU�XQ�FRiJXOR� DGKHULGR� FRQOOHYD� XQ� EDMR� ULHVJR� GH� UHFLGLYD� ������PLHQWUDV� TXH� HO� VDQJUDGR� SRU� XQ� YDVR� YLVLEOH� SUHVHQWD� XQ� DOWR�ULHVJR�������
&KXQJ�� HQFRQWUy� XQD� WDVD� GH� UHVDQJUDGR� TXH� UHTXLULy�LQWHUYHQFLyQ�TXLU~UJLFD�XUJHQWH�GHO������SDUD�HO�VDQJUDGR�HQ�³MHW´�\� GHO� ���� SDUD� HO� VDQJUDGR� EDEHDQWH�� VLQ� WUDWDPLHQWR�HQGRVFySLFR��
(O� VDQJUDGR� DFWLYR� HV� VLHPSUH� LQGLFDFLyQ� GH� WUDWDPLHQWR�KHPRVWiWLFR�HQGRVFySLFR���



��
���� 75$7$0,(172�'(� /$�+(0255$*,$�',*(67,9$�$/7$

$�7UDWDPLHQWR�PpGLFR%� 7UDWDPLHQWR�HQGRVFySLFR&� 7UDWDPLHQWR�TXLU~UJLFR'� 7UDWDPLHQWR�DQJLRJUiILFR
����$�����75$7$0,(172�0(',&2
&OiVLFDPHQWH�� HO� WUDWDPLHQWR� PpGLFR� GH� HVWRV� SDFLHQWHV� KD�FRQVLVWLGR� HQ� OD� UHDOL]DFLyQ� GH� ODYDGRV� JiVWULFRV� SRU� VRQGD�QDVRJiVWULFD� \� OD� XWLOL]DFLyQ� GH� IiUPDFRV� DQWLVHFUHWRUHV��FLWRSURWHFWRUHV�\�YDVRFRQVWULFWRUHV�
/DYDGR�JiVWULFR
)XH� HQ� ����� FXDQGR�:DQJHQVWHHQ�� LQWURGXMR� OD� XWLOL]DFLyQ� GHO�ODYDGR� JiVWULFR� FRQ� VROXFLRQHV� IUtDV� SDUD� HO� FRQWURO� GH� OD�KHPRUUDJLD�GLJHVWLYD��(VWH�DXWRU�SURSRQtD�TXH� OD�GLVPLQXFLyQ�GH�OD� WHPSHUDWXUD� LQWUDJiVWULFD� IDYRUHFtD� OD� KHPRVWDVLD�� 6LJXLHQGR�HVWH�SULQFLSLR��ORV�PpGLFRV�KDQ�XWLOL]DGR�HVWH�PpWRGR�PHGLDQWH�HO�ODYDGR�FRQ�VXHUR�VDOLQR�R�DJXD�GXUDQWH�YDULDV�GpFDGDV��3RQVN\���GHPRVWUy�TXH�QR�H[LVWtD�GLIHUHQFLD�HQ�FXDQWR�D�OD�WHPSHUDWXUD�GH�OD�VROXFLyQ�XWLOL]DGD�SDUD�HO� ODYDGR�JiVWULFR��1R�H[LVWH�HYLGHQFLD�GH�TXH�HO� ODYDGR�JiVWULFR�FRQ�QLQJ~Q�WLSR�GH�IOXLGR�QL�D�QLQJXQD�WHPSHUDWXUD�SXHGD�SDUDU�HO�VDQJUDGR�R�SUHYHQLU�OD�UHFLGLYD������� /D��SUiFWLFD�GHO�ODYDGR�JiVWULFR�SUHYLR�D�OD�HQGRVFRSLD�SXHGH�IDFLOLWDU�HO� WUDEDMR� GHO� HQGRVFRSLVWD� \� GLVPLQXLU� HO� GLVFRQIRUW� GHO�SDFLHQWH���



��

7UDWDPLHQWR�IDUPDFROyJLFR
)iUPDFRV� YDVRFRQVWULFWRUHV� \� UHGXFWRUHV� GH� OD� VHFUHFLyQ� iFLGD��LQFOX\HQGR� YDVRSUHVLQD�� SURVWDJODQGLQDV�� VRPDWRVWDWLQD� \�DQWDJRQLVWDV� UHFHSWRUHV�+� KDQ� VLGR� XWLOL]DGRV� HQ� XQ� LQWHQWR� GH�UHGXFLU� OD� DFWLYLGDG� KHPRUUiJLFD� XOFHURVD�� 6LQ� HPEDUJR�� OD�PD\RUtD� GH� ORV HVWXGLRV� KDQ� GHPRVWUDGR� TXH� HVWRV� IiUPDFRV� QR�VRQ�HILFDFHV�SDUD�UHGXFLU�HO�VDQJUDGR������
/D� VRPDWRVWDWLQD� HV� XQ� SpSWLGR� HQGyJHQR� TXH� UHGXFH� HO� IOXMR�VDQJXtQHR� HVSOiFQLFR� \� OD� PRWLOLGDG� JDVWURLQWHVWLQDO�� LQKLEH� OD�VHFUHFLyQ�iFLGD�\�SXHGH�WHQHU�HIHFWRV�FLWRSURWHFWRUHV�JiVWULFRV��HV�HIHFWLYD�SDUD�FRQWURODU�OD�KHPRUUDJLD�SRU�YDULFHV�HVRIiJLFDV��SHUR�VX�HILFDFLD�SDUD�OD�+'$�QR�YDULFRVD�HV�LQFLHUWD��/D�VRPDWRVWDWLQD�SXHGH�UHGXFLU�HO�VDQJUDGR��OD�QHFHVLGDG�GH�WUDQVIXVLyQ�\�GH�FLUXJtD�HQ� YDULRV� HVWXGLRV�� HQ� RWURV�� ORV� UHVXOWDGRV� HQ� ORV� SDFLHQWHV�WUDWDGRV�FRQ�VRPDWRVWDWLQD�QR�GLILHUHQ�GH�ORV�WUDWDGRV�FRQ�SODFHER�R� DQWDJRQLVWDV� +�������� 6H� QHFHVLWDQ� PiV� HVWXGLRV� SURVSHFWLYRV�UDQGRPL]DGRV� FRQ� PXHVWUDV� DPSOLDV� SDUD� GHWHUPLQDU� OD� HILFDFLD�GHO� WUDWDPLHQWR� FRQ� VRPDWRVWDWLQD� GH� ORV� SDFLHQWHV� FRQ�+'$�GH�RULJHQ�QR�YDULFRVR�
/D� IDUPDFRWHUDSLD� GH� XQD� +'$� YD� GLULJLGD� D� PDQWHQHU� HO� S+�JiVWULFR� QHXWUR�� \D� TXH� OD� DFLGH]� WLHQH� XQ� GREOH� HIHFWR�GHVHVWDELOL]DGRU�GHO�FRiJXOR��SURYRFD�GLVIXQFLyQ�GH�ODV�SODTXHWDV��\� DFWLYD� OD� SHSVLQD� TXH� GHVHQFDGHQD� OD� SURWHROLVLV� GHO� FRiJXOR����/RV� LQKLELGRUHV� GH� OD� ERPED� GH� SURWRQHV� GLVPLQX\HQ� OD� DFLGH]�JiVWULFD�PiV�TXH� ORV�DQWDJRQLVWDV�+���\�SRU�HOOR�SRGUtDQ�VHU�PiV�HIHFWLYRV�HQ�GLVPLQXLU�HO�UHVDQJUDGR������
0~OWLSOHV� HVWXGLRV� FRQ� DQWDJRQLVWDV� +� GHPXHVWUDQ� TXH� OD�XWLOL]DFLyQ� GH� HVWRV� IiUPDFRV� QR� UHGXFH� OD� WDVD� GH� UHVDQJUDGR�SUHFR]� LQFOXVR� FXDQGR� ORV� QLYHOHV� GH� S+� VH� PDQWXYLHURQ� SRU�HQFLPD�GH���PHGLDQWH�LQIXVLyQ�FRQWLQXD�GH�HVWRV�IiUPDFRV���������
9DULRV�DXWRUHV�KDQ�HVWXGLDGR��HQ�ORV�~OWLPRV�DxRV��OD�XWLOLGDG��GHO�



��
RPHSUD]RO�HQ�HO�WUDWDPLHQWR�GH�OD�+'$�SRU�XOFXV�JDVWURGXRGHQDO��FRQ�UHVXOWDGRV�FRQWUDGLFWRULRV�.KXURR�� SXEOLFy� XQ� HVWXGLR� FRPSDUDQGR� HO� WUDWDPLHQWR� FRQ�RPHSUD]RO� YV�� SODFHER� HQ� ���� SDFLHQWHV� FRQ� XOFXV� SpSWLFR� \�VDQJUDGR�DFWLYR��YDVR�YLVLEOH�R�FRiJXOR�DGKHULGR� VLQ� WUDWDPLHQWR�HQGRVFySLFR� SUHYLR�� +DOOy� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ� HO�UHVDQJUDGR�� QHFHVLGDG� GH� FLUXJtD�� QHFHVLGDG� GH� WUDQVIXVLyQ� \�HVWDQFLD�KRVSLWDODULD�HQ�ORV�SDFLHQWHV�WUDWDGRV�FRQ�RPHSUD]RO�VyOR�FXDQGR�SUHVHQWDEDQ�YDVR�YLVLEOH�QR�VDQJUDQWH�R�FRiJXOR�DGKHULGR��SHUR� QR� HQ� ORV� SDFLHQWHV� FRQ� VDQJUDGR� DFWLYR�� 6XJLHUH� TXH� HO�RPHSUD]RO�SXHGH�VHU�XQ�WUDWDPLHQWR�HIHFWLYR�HQ�DOJXQRV�SDFLHQWHV�D�ORV�TXH�QR�SXHGD�UHDOL]DUVH�HQGRVFRSLD�WHUDSpXWLFD�
/DQDV�� FRPSDUy� HO� WUDWDPLHQWR� FRQ�RPHSUD]RO� HY�� YV�� UDQLWLGLQD�HY��HQ�SDFLHQWHV�XOFHURVRV�FRQ�+'$�VLQ�WUDWDPLHQWR�HQGRVFySLFR�SUHYLR�� 1R� KDOOy� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ� HO� Q~PHUR� GH�FRQFHQWUDGRV� GH� KHPDWtHV� WUDQVIXQGLGRV�� HVWDQFLD� KRVSLWDODULD� R�PRUWDOLGDG�� (Q� HO� JUXSR� WUDWDGR� FRQ� RPHSUD]RO� VH� SURGXMR� XQD�GLVPLQXFLyQ��VLJQLILFDWLYD�GH�OD�QHFHVLGDG�GH�FLUXJtD��SHUR�QR��GHO�UHVDQJUDGR�
+DVVHOJUHQ�� HVWXGLD�OD�HILFDFLD�GHO�RPHSUD]RO�IUHQWH�DO�SODFHER�HQ�XQD� DPSOLD� VHULH� GH� SDFLHQWHV�PD\RUHV� GH� ��� DxRV��'HWHFWy� XQD�GLVPLQXFLyQ� VLJQLILFDWLYD GH� OD� UHFLGLYD� \� GH� OD� QHFHVLGDG� GH�FLUXJtD��DXQTXH�QR�VH�SURGXMHURQ�FDPELRV�HQ�OD�PRUWDOLGDG�
'DQHVKPHQG�� YDORUy�OD�DGPLQLVWUDFLyQ�GH�RPHSUD]RO�YV��SODFHER�HQ�����SDFLHQWHV��VLQ�KDOODUVH�YDULDFLRQHV�HQ��OD�HYROXFLyQ�GH�ORV�PLVPRV�
5HVXOWDGRV� SUHGRPLQDQWHPHQWH� SRVLWLYRV� VH� KDQ� REWHQLGR� HQ� HO�HVWXGLR�GHO��XVR�GHO�RPHSUD]RO�FRPR�WUDWDPLHQWR�FRPSOHPHQWDULR��DO�HQGRVFySLFR��H[FHSWR�HQ�ORV�DSRUWDGRV�SRU�9LOODQXHYD���
/LQ�� FRPSDUD� � ORV�HIHFWRV�GH� OD�FLPHWLGLQD�\�HO�RPHSUD]RO�HQ� OD�SUHYHQFLyQ�GHO�UHVDQJUDGR�GHVSXpV�GH�HQGRVFRSLD�WHUDSpXWLFD���HQ�SDFLHQWHV� FRQ� XOFXV� FRQ� VDQJUDGR� DFWLYR� R� YDVR� YLVLEOH� QR�



��
VDQJUDQWH��KDOODQGR�XQD�UHGXFFLyQ�VLJQLILFDWLYD�GHO�UHVDQJUDGR�HQ�ORV� SDFLHQWHV� WUDWDGRV� FRQ� RPHSUD]RO�� D� ORV� �� \� ��� GtDV� GHO�WUDWDPLHQWR��/D�HVWDQFLD�KRVSLWDODULD�\�OD�PRUWDOLGDG��QR�PRVWUDURQ�GLIHUHQFLDV�HQ� ORV�GRV�JUXSRV��(VWH�DXWRU� UHFRPLHQGD�HO� XVR�GHO�RPHSUD]RO�GH� IRUPD�UXWLQDULD�HQ� ORV�SDFLHQWHV�FRQ�DOWR�ULHVJR�GH�UHVDQJUDGR��GHVSXpV�GH�XQ�WUDWDPLHQWR�HQGRVFySLFR�H[LWRVR�
6FKDIIDOLW]N\� GH� 0XFNDGHOO�� FRPSDUD� HO� XVR� GH� RPHSUD]RO� YV��SODFHER� HQ� SDFLHQWHV� FRQ� XOFXV� WLSR� ,$�� ,%�� ,,$ \� ,,%� GHVSXpV� GH�WUDWDPLHQWR� HQGRVFySLFR�� +DOOy� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ� OD�GXUDFLyQ� GHO� VDQJUDGR�� HO� Q~PHUR� GH� WUDQVIXVLRQHV�� OD� QHFHVLGDG�GH�FLUXJtD��HO�Q~PHUR�GH�HQGRVFRSLDV�DGLFLRQDOHV�\�HO�UHVDQJUDGR�D� ORV� SDFLHQWHV� D� ORV� TXH� VH� DGPLQLVWUy� RPHSUD]RO�� 1R� KXER�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�OD�PRUWDOLGDG�HQWUH�ORV�GRV�JUXSRV��
(Q� HO� DxR� ������ /DX��� SXEOLFD� XQ� HVWXGLR� FRQ� UHVXOWDGRV���IDYRUDEOHV� VREUH� HO� XVR� GHO� RPHSUD]RO� FRPR� DG\XYDQWH�� 7UDV� HO�WUDWDPLHQWR� HQGRVFySLFR� HIHFWLYR� �HVFOHURVLV� FRQ� DGUHQDOLQD�PiV�WHUPRFRDJXODFLyQ��GH�����SDFLHQWHV�FRQ�XOFXV�VDQJUDQWHV�JUDGRV�)RUUHVW� ,� \� ,,$�� pVWRV� UHFLEHQ� DOHDWRULDPHQWH� WUDWDPLHQWR�FRPSOHPHQWDULR�FRQ�RPHSUD]RO�HY��D�GRVLV�DOWDV� YV��SODFHER��/D�UHFLGLYD� KHPRUUiJLFD� VH� SUHVHQWy� HQ� HO� ����� GH� ORV� SDFLHQWHV�WUDWDGRV�FRQ�RPHSUD]RO�\�HQ�HO�����GH�ORV�TXH�UHFLELHURQ�SODFHER��S�������� 7DPELpQ� GLVPLQX\HURQ� VLJQLILFDWLYDPHQWH� ODV�QHFHVLGDGHV� GH� FLUXJtD� \� WUDQVIXVLyQ�� � � VLQ� REVHUYDUVH� FDPELRV�VLJQLILFDWLYRV�HQ�OD�PRUWDOLGDG�
8GG��� FRPSDUD� HQ� HO� DxR� ����� HO� WUDWDPLHQWR� FRPSOHPHQWDULR�FRQ�RPHSUD]RO�HY��D�GRVLV�EDMDV�FRQ�GRVLV�DOWDV��HQ�SDFLHQWHV�FRQ�+'$�SRU�XOFXV� � JDVWURGXRGHQDO�� LQGHSHQGLHQWHPHQWH�GH� VL� pVWRV�KDQ�SUHFLVDGR�WUDWDPLHQWR�HQGRVFySLFR�R�QR��6H�REWLHQHQ�FLIUDV�GH�UHVDQJUDGR� GHO� ����� \� GHO� ���� UHVSHFWLYDPHQWH�� S ������� /D�QHFHVLGDG� GH� FLUXJtD� � \� OD� PRUWDOLGDG� IXHURQ� VLPLODUHV� HQ� ORV�JUXSRV��(VWH�HVWXGLR��VXJLHUH�TXH�HO�RPHSUD]RO�HY��D�GRVLV�EDMDV�HV�WDQ� ~WLO� FRPR� WUDWDPLHQWR� FRPSOHPHQWDULR� D� OD� HQGRVFRSLD� FRPR��HO�RPHSUD]RO�D�GRVLV�DOWDV�



��
(O� HIHFWR� GHO� RPHSUD]RO� RUDO� WUDV� OD� HQGRVFRSLD� WHUDSpXWLFD� IXH�HVWXGLDGR� SRU� -DYLG���� HQ� ������ 8Q� WRWDO� GH� ���� SDFLHQWHV� FRQ�~OFHUDV� )RUUHVW� ,� R� ,,� IXHURQ� WUDWDGRV� FRQ� HVFOHURVLV��3RVWHULRUPHQWH�IXHURQ�UDQGRPL]DGRV�SDUD�UHFLELU� WUDWDPLHQWR�FRQ�RPHSUD]RO� RUDO� R� SODFHER�� (O� ��� GH� ORV� SDFLHQWHV� GHO� SULPHU�JUXSR� UHVDQJUDURQ�� FRPSDUDGR�FRQ� HO� ����GHO� VHJXQGR��S ������/D�QHFHVLGDG�GH�FLUXJtD�WDPELpQ�SUHVHQWy�FDPELRV�VLJQLILFDWLYRV��
/RV� UHVXOWDGRV� REWHQLGRV� FRQ� RPHSUD]RO� YR�� HQ� HVWRV� SDFLHQWHV�VRQ�FRPSDUDEOHV��FRQ�ORV�REWHQLGRV�SRU�/DX��� FRQ�GRVLV�DOWDV�GH�RPHSUD]RO� HY��� DXQTXH� VH� SUHFLVDQ� PiV� HVWXGLRV� SDUD� FRQILUPDU�HVWRV�UHVXOWDGRV�
(Q� UHVXPHQ�� \� HQ� YLVWD� GH� HVWRV� GDWRV�� SDUHFH� HVWDU� LQGLFDGD� OD�XWLOL]DFLyQ�GH�RPHSUD]RO�HQ�ODV����SULPHUDV�KRUDV�GH�OD�+'$�SRU�XOFXV�SDUD�SUHYHQLU�HO�UHVDQJUDGR�HQ�ORV�SDFLHQWHV�GH�DOWR�ULHVJR�
3RU� RWUR� ODGR�� Vt� HVWi� ELHQ� HVWDEOHFLGR� HO� XVR� GH� RPHSUD]RO� R�UDQLWLGLQD� SDUD� HPSH]DU� HO� WUDWDPLHQWR� GH� FLFDWUL]DFLyQ� GH� OD~OFHUD��FRQRFLpQGRVH�VXV�HIHFWRV�HQ�OD�GLVPLQXFLyQ�GHO�UHVDQJUDGR�D�ODUJR�SOD]R��$FWXDOPHQWH��VH�DFRQVHMD��HO�XVR�GH�XQ�LQKLELGRU�GH�OD�ERPED�GH�SURWRQHV��FDGD����K�GXUDQWH���VHPDQDV�SDUD�OD�~OFHUD�GXRGHQDO��\�GXUDQWH���VHPDQDV�SDUD�HO�XOFXV�JiVWULFR���
/D� KLVWRULD� QDWXUDO� GHO� XOFXV� VDQJUDQWH� HQ� XQ� SDFLHQWH� QR�LQWHUYHQLGR�HV�OD�UHFLGLYD�KHPRUUiJLFD�D�ODUJR�SOD]R��GHVFULWD�HQWUH�HO� ��� \� HO� ���� GH� ORV� FDVRV�� $GHPiV�� VH� FRQRFH� OD� PD\RU�WHQGHQFLD�D�OD�UHFLGLYD�VL�H[LVWHQ�GRV�HSLVRGLRV�GH�VDQJUDGR�SUHYLR�UHVSHFWR�D�XQR��VyOR��������\�����UHVSHFWLYDPHQWH����� 3RU�HOOR���UHVXOWD�LQGLVSHQVDEOH�HO�WUDWDPLHQWR�GH�SUHYHQFLyQ�
0XFKRV� HVWXGLRV� KDQ� GHPRVWUDGR� OD� HIHFWLYLGDG� GHO� WUDWDPLHQWR�FRQ�EORTXHDGRUHV�+� H�LQKLELGRUHV�GH�OD�ERPED�GH�SURWRQHV�HQ�OD�UHGXFFLyQ�GH�OD�UHFLGLYD�KHPRUUiJLFD�D�ODUJR�SOD]R�
(O�HVIXHU]R�HQ�HO�HVWXGLR�GH�OD�FXUDFLyQ�GH�OD�HQIHUPHGDG�XOFHURVD�VH� KD� FRQFHQWUDGR� HQ� ORV� ~OWLPRV� DxRV� HQ� OD� LQIHFFLyQ� SRU�
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+HOLFREDFWHU�S\ORUL��/D�PHGLGD�PiV�HIHFWLYD�SDUD�OD�SUHYHQFLyQ�GH�OD� UHFLGLYD� HQ� SDFLHQWHV� FRQ XOFXV� SpSWLFR� VDQJUDQWH� H� LQIHFFLyQ�SRU�+HOLFREDFWHU�S\ORUL�HV�OD�HUUDGLFDFLyQ�GH�OD�PLVPD���
/D�LQIHFFLyQ�SRU�+��S\ORUL�VH��GHWHFWD�DSUR[LPDGDPHQWH�HQ�HO�����GH� ORV� SDFLHQWHV� FRQ� XOFXV� JiVWULFR� \� HQ� HO� ���� GH� ORV� TXH��SUHVHQWDQ�XOFXV�GXRGHQDO�
*UDKDP��� HQ������ SXEOLFD�XQ�HVWXGLR�HQ�HO�TXH����SDFLHQWHV�FRQ�+'$� SRU� XOFXV� SpSWLFR� VRQ� HVWXGLDGRV� GH� IRUPD� UDQGRPL]DGD��UHFLELHQGR�XQ�JUXSR� WUDWDPLHQWR� FRQ� UDQLWLGLQD�KDVWD� OD� FXUDFLyQ�GH�OD�~OFHUD��\�HO�RWUR��WULSOH�WHUDSLD��WHWUDFLFOLQDV��PHWURQLGD]RO�\�VXEVDOLFLODWR�GH�ELVPXWR��PiV�UDQLWLGLQD�GXUDQWH�GRV�VHPDQDV��
/D� UHFLGLYD� GHO� XOFXV� VH� SURGXMR� HQ� HO� ������ GH� ORV� FDVRV� GHO�SULPHU� JUXSR� \� HQ� ������ GHO� VHJXQGR�� S!����� � � 6H� � SUHVHQWy�UHVDQJUDGR� HQ� HO� ������ GH� ORV� SDFLHQWHV� WUDWDGRV� VyOR� FRQ�UDQLWLGLQD�IUHQWH DO����GH�ORV�SDFLHQWHV�WUDWDGRV�FRQ�WULSOH�WHUDSLD�\�UDQLWLGLQD��S ������
6XQJ��� HQ� ����� UHDOL]D� XQ� HVWXGLR� HQ� HO� TXH� GH� IRUPD��UDQGRPL]DGD�VH�FRPSDUD�HO�WUDWDPLHQWR�SURILOiFWLFR�GH�OD�UHFLGLYD�GHO�XOFXV�SpSWLFR�HQ�����SDFLHQWHV��$�XQ�SULPHU�JUXSR�VH�OH WUDWD�GXUDQWH� XQD� VHPDQD� FRQ� WULSOH� WHUDSLD� �VXEFLWUDWR� GH� ELVPXWR��PHWURQLGD]RO�\�WHWUDFLFOLQD���PiV�UDQLWLGLQD��$O�VHJXQGR�JUXSR��VH�OH� DGPLQLVWUD� UDQLWLGLQD�� LQFOXVR� GHVSXpV� GH� OD� FXUDFLyQ� GH� OD�~OFHUD�
&RPR�UHVXOWDGR��HQ�HO��JUXSR�WUDWDGR�FRQ�WULSOH�WHUDSLD�VH�HUUDGLFD�HO�+��S\ORUL� � HQ�HO�������GH� ORV�FDVRV�� IUHQWH�DO������GHO�JUXSR�WUDWDGR� VyOR� FRQ� UDQLWLGLQD�� S��������� 1R� VH� KDOODQ� GLIHUHQFLDV�VLJQLILFDWLYDV� HQ� OD� FXUDFLyQ� GH� OD� ~OFHUD� D� ODV� �� VHPDQDV�� /D�UHFXUUHQFLD�GHO�XOFXV�VH�SURGXFH�HQ���GH���� SDFLHQWHV�HQ�HO�JUXSR�GH�WULSOH�WHUDSLD��VLQ�UHVDQJUDGR��HQ�HO�RWUR�JUXSR��OD�~OFHUD�UHFXUUH�HQ���GH�����FDVRV��FRQ�VDQJUDGR�HQ���GH�HOORV��S �������
5LHPDQQ��� FRPSDUy�HQ������HO�WUDWDPLHQWR�FRQ�UDQLWLGLQD�GXUDQWH�
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GRV�DxRV�YV��HUUDGLFDFLyQ�GHO�+��S\ORUL ����GtDV�GH�DPR[LFLOLQD�\�RPHSUD]RO��� �6H�KDOODURQ��GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�OD�UHFLGLYD�XOFHURVD�� DXQTXH� QR� HQ� OD� UHFLGLYD� KHPRUUiJLFD��1R� REVWDQWH�� HO�DXWRU�DWULEX\H�HVWD�~OWLPD�IDOWD�GH�VLJQLILFDFLyQ�HVWDGtVWLFD�DO�EDMR�Q~PHUR�GH�KHPRUUDJLDV�HQ�ORV�GRV�JUXSRV�
9DULRV� DXWRUHV�KDQ� HQFRQWUDGR�XQ�GHVFHQVR�GH� OD�SUHYDOHQFLD�GH��+�� S\ORUL� HQ� ORV� XOFXV� SpSWLFRV� VDQJUDQWHV� � UHVSHFWR� D� ORV� QR�VDQJUDQWHV�� TXH� SXHGH� OOHJDU� D� VHU� GH� XQ� �������� HVSHFLDOPHQWH�HQ� HO� XOFXV� GXRGHQDO��������� � SRU� HOOR�� HQ� SDFLHQWHV� FRQ�+'$�SRU�XOFXV��SpSWLFR��GHEH�FRQILUPDUVH�OD�SUHVHQFLD�GH�+��S\ORUL�DQWHV�GH�WUDWDUOR� HPStULFDPHQWH�� � 1R� REVWDQWH�� RWURV� DXWRUHV� QR� HVWiQ� GH�DFXHUGR�HQ�HVWH�GHVFHQVR��H�LQFOXVR�SURSRQHQ�OD�QR�UHDOL]DFLyQ�GH�QLQJ~Q� WHVW� GH�GHWHFFLyQ�GH� LQIHFFLyQ�GH�+��S\ORUL�\�DVXPLU�TXH�WRGRV� ORV� SDFLHQWHV� FRQ� +'$� SRU� � SDWRORJtD� XOFHURVD� HVWiQ�LQIHFWDGRV� HQ� QXHVWUR� PHGLR� DO� PHQRV� HQ� HO� FDVR� GHO� XOFXV�GXRGHQDO��������
&RQ� OD� LQWHQFLyQ�GH�HVFODUHFHU� OD�SUHYDOHQFLD�GH�+��S\ORUL�HQ�ORV�SDFLHQWHV� FRQ� +'$� SRU� XOFXV� JDVWURGXRGHQDO�� *LVEHUW��� HW� DO��UHDOL]DURQ�HQ������XQ�HVWXGLR�HQ����SDFLHQWHV�DIHFWRV�GH�+'$�SRU�XOFXV� GXRGHQDO�� VLHQGR� FRPSDUDGRV� FRQ� XQ� JUXSR� GH� SDFLHQWHV�FRQ� XOFXV� GXRGHQDO� QR� FRPSOLFDGR�� 6H� � SUDFWLFy� HVWXGLR�KLVWROyJLFR� D� ��� SDFLHQWHV� \� SUXHED� GHO� DOLHQWR� DO� WRWDO���*OREDOPHQWH�� HO� ������ UHVXOWDURQ� HVWDU� LQIHFWDGRV�SRU�+��S\ORUL��������SRU�KLVWRORJtD�\�HO�������SRU�SUXHED�GHO�DOLHQWR��S ������(O� FRQVXPR� GH� $,1(6� IXH� PiV� IUHFXHQWH� HQ� ORV� SDFLHQWHV� FRQ�+'$�������TXH�HQ�DTXHOORV�TXH�QR�OD�SDGHFtDQ���������S��������+��S\ORUL� �SUHVHQWy�PHQRU�SUHYDOHQFLD�HQ�ORV�SDFLHQWHV�FRQ�+'$���������TXH�HQ�ORV�TXH�QR�OD��SDGHFtDQ����������S���������
5HVSHFWR�D�ODV�WpFQLFDV�XWLOL]DGDV�SDUD�HO�GLDJQyVWLFR�GH�+��S\ORUL��GXUDQWH�OD�HQGRVFRSLD�LQLFLDO�VH�UHFRPLHQGD��REWHQHU�GRV�PXHVWUDV�DQWUDOHV�SDUD�HVWXGLR�KLVWROyJLFR��VL�HO�SDFLHQWH�VH�KDOOD�HVWDEOH�\�QR�SDGHFH�WUDVWRUQRV�GH�OD�FRDJXODFLyQ����
(O� WHVW� GH� OD� XUHDVD� WLHQH� XQD� EDMD� VHQVLELOLGDG� HQ� SDFLHQWHV� FRQ�
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+'$��������� 6LQ� HPEDUJR�� XQ� HVWXGLR� DQDWRPR�SDWROyJLFR�SXEOLFDGR� HQ� ����� SRU� &DVWUR�)HUQiQGH]� HW� DO����� QR� KDOOD��VXSHULRULGDG� GH� OD� KLVWRORJtD� UHVSHFWR� DO� WHVW� GH� OD� XUHDVD� HQ� HO�GLDJQyVWLFR�GH�OD�LQIHFFLyQ���+��S\ORUL�HQ�SDFLHQWHV�FRQ�+'$�SRU�~OFHUD� GXRGHQDO� R� JiVWULFD�� $Vt�� DERJDQ� SRU� HO� WHVW� GH� OD� XUHDVD�FRPR�PpWRGR� GH HOHFFLyQ�� GDGD� OD� UDSLGH]� GH� VX� UHVXOWDGR�� SHUR�SRU�VX�EDMD�VHQVLELOLGDG��PHQRU�GHO������VH�UHFRPLHQGD�HQ�WRGRV�ORV� FDVRV� GH� UHVXOWDGR� QHJDWLYR� HO� HVWXGLR� KLVWROyJLFR��REWHQLpQGRVH�� FRQ� DPERV� PpWRGRV�� XQD� VHQVLELOLGDG�DSUR[LPDGDPHQWH�GHO�����
3RU�RWUD�SDUWH��HO�WHVW�GH�OD�XUHDVD�UHVXOWD�PX\�~WLO�VL��HV�SRVLWLYR�SHURSHUDWRULDPHQWH� HQ� XQ� SDFLHQWH� TXH� SUHFLVH� FLUXJtD� SDUD�FRQWURO� GH� OD� KHPRUUDJLD�� \D� TXH� � SRGHPRV� HVFRJHU� XQD� WpFQLFD�TXLU~UJLFD�GH�VXWXUD�VLPSOH��HQ�OXJDU�GH�XQD�WpFQLFD�GH�WUDWDPLHQWR�FRPSOHWR GH�OD�HQIHUPHGDG�XOFHURVD����
'DGD� OD� HOHYDGD� SUHYDOHQFLD� GH� OD� LQIHFFLyQ� SRU� +HOLFREDFWHU�S\ORUL� HQ� QXHVWUR� PHGLR�� VH� UHFRPLHQGD� OD� UHDOL]DFLyQ� GH� RWUD�WpFQLFD� GH� FRQILUPDFLyQ� SDUD� GHVFDUWDU� XQ� WHVW� KLVWROyJLFR�IDOVDPHQWH� QHJDWLYR�� /D� WpFQLFD� GH� HOHFFLyQ� HV� OD� SUXHED� GHO�DOLHQWR�FRQ�XUHD�PDUFDGD�FRQ�&����TXH�HV�HO� WHVW�QR�LQYDVLYR�TXH�SUHVHQWD�XQD�PD\RU�VHQVLELOLGDG�\�HVSHFLILFLGDG�
/DV� SUXHEDV� GH� GHWHFFLyQ� GH� DQWtJHQRV� GH� +�� S\ORUL� HQ� KHFHV�WLHQHQ� WRGDYtD�UHVXOWDGRV�GLVFRUGDQWHV��SRU� OR�TXH�VRQ�QHFHVDULRV�PiV�HVWXGLRV�SDUD�HVFODUHFHU�VX�XWLOLGDG����� 1R�REVWDQWH��DOJXQRV�DXWRUHV� KDQ� DSRUWDGR� UHVXOWDGRV� PX\� HVSHUDQ]DGRUHV�� FRPR�/HKPDQQ���� HW�DO��HQ�HO�HVWXGLR�LQPXQRHQ]LPiWLFR�GH�+��S\ORUL�HQ�KHFHV��FRQ�XQD�VHQVLELOLGDG�GHO�����\�XQD�HVSHFLILFLGDG�GHO������DVt�FRPR�YDORUHV�SUHGLFWLYRV�SRVLWLYRV�\�QHJDWLYRV�DOWRV��5HILHUHQ�TXH�HVWD�SUXHED�HV�PiV�VHQFLOOD�\�PHQRV�FRVWRVD�TXH�OD�SUXHED�GHO�DOLHQWR�
(O� WUDWDPLHQWR� GH� OD� LQIHFFLyQ� SRU� +HOLFREDFWHU� S\ORUL�UHFRPHQGDGR� HQ� QXHVWUR�PHGLR� HV� XQ� LQKLELGRU� GH� OD� ERPED� GH�SURWRQHV�� FODULWURPLFLQD� ����PJ� � \� DPR[LFLOLQD� � �� JU�� WRGR� HOOR�
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FDGD����K�\�GXUDQWH�XQD�VHPDQD��6L�H[LVWH�DOHUJLD�D�OD�SHQLFLOLQD��GHEH� VXVWLWXLUVH� OD� DPR[LFLOLQD� SRU� PHWURQLGD]RO� � ���� PJ��������&RQ� HVWD� SDXWD� VH� FRQVLJXH� OD� HUUDGLFDFLyQ� � HQ� HO� ���� GH� ORV�FDVRV�
(Q�FDVR�GH� IUDFDVR�� VH�XWLOL]DUi�XQ� WUDWDPLHQWR�GH�VHJXQGD� OtQHD��LQKLELGRU� GH� OD� ERPED� GH� SURWRQHV� FDGD� ��� KRUDV��PHWURQLGD]RO����� PJ��K�� WHWUDFLFOLQD� ���� PJ� ��K� \� VXEFLWUDWR� GH� ELVPXWR� D�GRVLV�����PJ��K��GXUDQWH���GtDV��
/D�LQYHVWLJDFLyQ�VH�FHQWUD�DKRUD�HQ�REWHQHU�SDXWDV�TXH�DSRUWHQ�HO�PD\RU�SRUFHQWDMH�GH�HUUDGLFDFLyQ�SRVLEOH�
8Q� UHFLHQWH� PHWD�DQiOLVLV� TXH� FRPSDUD� � OD� SDXWD� WULSOH� FRQ� OD�FXiGUXSOH�KDOOD�XQD�WDVD�GH�HUUDGLFDFLyQ�OLJHUDPHQWH�VXSHULRU�SDUD�OD� � VHJXQGD� ���� YV�� ������ DXQTXH� HVWDV� GLIHUHQFLDV� QR� VRQ�HVWDGtVWLFDPHQWH� VLJQLILFDWLYDV���� 7DPSRFR� VH� KDOODURQ�GLIHUHQFLDV� HQ� HO� FXPSOLPLHQWR� QL� HQ� ORV� HIHFWRV� DGYHUVRV��$GHPiV�� VH� KD� YLVWR� TXH� SURORQJDU� HO� WUDWDPLHQWR� QR� SDUHFH�DXPHQWDU�OD�HIHFWLYLGDG��OR�VXILFLHQWH�HQ�QLQJXQD�GH�ODV�GRV SDXWDV�FRPR�SDUD�VHU�UHFRPHQGDGR�FRPR�XQD�DOWHUQDWLYD����
(VWXGLRV� � SXEOLFDGRV� HQ� ����� VXJLHUHQ� TXH� OD� SDXWD� FXiGUXSOH�DGPLQLVWUDGD� FDGD� ��� KRUDV� GXUDQWH� ��� GtDV� REWLHQH� WDVDV� GH�FXUDFLyQ� SUy[LPDV� DO� ������������� $VLPLVPR��=XOOR� HW� DO����� HQ�XQ� HVWXGLR� DOHDWRULR� DPSOLR�� KDQ� GHPRVWUDGR� TXH� XQD� WHUDSLD�VHFXHQFLDO��TXH�FRPELQD�UDEHSUD]RO�\�DPR[LFLOLQD�GXUDQWH���GtDV��VHJXLGR�GH�UDEHSUD]RO��FODULWURPLFLQD�\�DPR[LFLOLQD�GXUDQWH���GtDV�DGLFLRQDOHV�� REWLHQH� WDVDV� GH� FXUDFLyQ� GHO� ����� (VWDV� QXHYDV�SDXWDV� SXHGHQ� UHSUHVHQWDU� HQ� XQ� IXWXUR� XQD� DOWHUQDWLYD� UHDO� D� OD�WULSOH�WHUDSLD��\�PHUHFHQ�XQ�HVWXGLR�PiV�GHWDOODGR�
/D� HUUDGLFDFLyQ� GH� OD� LQIHFFLyQ� GHEH� FRPSUREDUVH� VLHPSUH� WUDV�FRPSOHWDU� HO� WUDWDPLHQWR�� GDGD� VX� UHOHYDQFLD�� (O� PpWRGR� GH�HOHFFLyQ�HV� OD�SUXHED�GHO�DOLHQWR��DXQTXH�SXHGH�VXVWLWXLUVH�SRU�HO�HVWXGLR� KLVWROyJLFR� VL� GHEH� UHDOL]DUVH� XQD� QXHYD� HQGRVFRSLD��SDUWLFXODUPHQWH� HQ� ORV� FDVRV� GH� XOFXV� JiVWULFR�� \D� TXH� GHEHQ�
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ELRSVLDUVH����
/D� LQWHUDFFLyQ� HQWUH�+�� S\ORUL� \�$,1(6� HQ� � OD�+'$�SHUPDQHFH�FRQWURYHUWLGD�� 9DULRV� HVWXGLRV� PXHVWUDQ� TXH� ORV� SDFLHQWHV� FRQ�XOFXV� SpSWLFR� VDQJUDQWH� FRQ� DQWHFHGHQWHV� GH� LQJHVWD� GH� $,1(6�SUHVHQWDQ� XQD� PHQRU� WDVD� GH� LQIHFFLyQ� SRU� +�� S\ORUL��HVWDGtVWLFDPHQWH� VLJQLILFDWLYD�� TXH� ORV� SDFLHQWHV� FRQ� LJXDO�HQIHUPHGDG��VLQ�FRQVXPR�GH�$,1(6����
&KDQ�HW�DO���� UHDOL]DURQ�XQ�HVWXGLR��SURVSHFWLYR�UDQGRPL]DGR��HQ��SDFLHQWHV�FRQ�+'$�SRU�XOFXV�JDVWURGXRGHQDO�H� LQIHFFLyQ�SRU�+��S\ORUL� FRQ� FRQVXPR� GH� $,1(6�� 'HVSXpV� GH� UHFLELU� WUDWDPLHQWR�FRQ� RPHSUD]RO� GXUDQWH� �� VHPDQDV� SDUD� OD� FXUDFLyQ� GH� OD� ~OFHUD��ORV�SDFLHQWHV��UHFLELHURQ�QDSUR[HQR�����PJ����K�GXUDQWH���PHVHV��\� IXHURQ� UDQGRPL]DGRV� HQ� GRV� JUXSRV�� HQ� HO� SULPHUR� UHFLELHURQ�WUDWDPLHQWR� GH� HUUDGLFDFLyQ� GHO� +�� S\ORUL� FRQ� PHWURQLGD]RO��VXEFLWUDWR�GH�ELVPXWR�\�WHWUDFLFOLQDV�GXUDQWH�XQD�VHPDQD��VHJXLGR�GH� SODFHER� KDVWD� FRPSOHWDU� �� PHVHV�� HQ� HO� VHJXQGR�� UHFLELHURQ�RPHSUD]RO����PJ�G�GXUDQWH���PHVHV��/D�WDVD�GH�HUUDGLFDFLyQ�SDUD�HO�SULPHU�JUXSR�IXH�GHO������/D�SUREDELOLGDG�HVWLPDGD�GH�UHFLGLYD�KHPRUUiJLFD�HQ�HVRV���PHVHV�UHVXOWy�GHO�������SDUD�ORV�SDFLHQWHV�TXH�UHFLELHURQ�HO�WUDWDPLHQWR�GH�HUUDGLFDFLyQ�\�GHO������SDUD�ORV�SDFLHQWHV� TXH� WRPDURQ� RPHSUD]RO�� 3RU� HOOR�� SDUHFH� TXH� HO�WUDWDPLHQWR� DQWLVHFUHWRU� UHVXOWD� OD� PHMRU� HVWUDWHJLD� SDUD� ORV�SDFLHQWHV�FRQ�+'$�DVRFLDGD�D�$,1(6��(Q�HO�HVWXGLR�GH�*LVEHUW���� FLWDGR�DQWHULRUPHQWH��VyOR�HO����GH�ORV�SDFLHQWHV� FRQ� +'$� SRU� XOFXV� JDVWURGXRGHQDO� QR� HVWDEDQ�LQIHFWDGRV� SRU� +�� S\ORUL� QL� WHQtDQ� DQWHFHGHQWHV� GH� LQJHVWD� GH�$,1(6��$GHPiV�� � ORV�$,1(6�UHVXOWDQ�VHU�HO�IDFWRU�DVRFLDGR�PiV�LPSRUWDQWH�D� ORV�SDFLHQWHV�FRQ�+'$�VLQ� LQIHFFLyQ�SRU�+��S\ORUL���&XDQGR� H[FOXLPRV� HVWH� IDFWRU�� HO� ���� GH� ORV� SDFLHQWHV� HVWiQ�LQIHFWDGRV�
����%���75$7$0,(172�(1'26&Ï3,&2
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/DV� WpFQLFDV� GH� KHPRVWDVLD� HQGRVFySLFD� WLHQHQ� XQ� SDSHO�SULPRUGLDO�HQ�HO�PDQHMR�GH�ORV�SDFLHQWHV�FRQ�KHPRUUDJLD�GLJHVWLYD�DOWD��6H�GLYLGHQ�HQ��
� ,Q\HFFLyQ�GH�VXVWDQFLDV�YDVRFRQVWULFWRUDV�R�HVFOHURVDQWHV� 7UDWDPLHQWR�FRQ�FDORU��HOHFWURFRDJXODFLyQ�\�VRQGD�GH�FDORU�� /iVHU� 7pFQLFDV�PHFiQLFDV

x (VFOHURVLV�~OFHUD
(VWD�WpFQLFD�FRQVLVWH�HQ�OD�LQ\HFFLyQ�GH�GLIHUHQWHV�VXVWDQFLDV�HQ�OD�EDVH� GH� OD� ~OFHUD�� 6H� KDQ� XWLOL]DGR� P~OWLSOHV� VXVWDQFLDV�� FRPR�HWDQRO�� DJHQWHV� YDVRFRQVWULFWRUHV� �HSLQHIULQD��� DJHQWHV�HVFOHURVDQWHV��SROLGRFDQRO��HWDQRODPLQD���VXHUR�VDOLQR�KLSHUWyQLFR�\�FROD�GH�ILEULQD��ILEULQ�JOXH���������������
/D�HSLQHIULQD�SURGXFH�XQ�HIHFWR�KHPRVWiWLFR�D�WUDYpV�GH�VX�DFFLyQ�YDVRFRQVWULFWRUD� HQ� ODV� DUWHULRODV� GH� OD� VXEPXFRVD� DGHPiV� GH�SURGXFLU� FRPSUHVLyQ� GH� OD� SDUHG� GHO� YDVR�� VLQ� UHDFFLyQ�LQIODPDWRULD��������
/LQ�HW�DO����� FRPSDUDURQ�OD�HILFDFLD�GH�OD�LQ\HFFLyQ�GH�DGUHQDOLQD�HQ�JUDQGHV�R�SHTXHxRV�YRO~PHQHV��3DUD�HOOR�UDQGRPL]DURQ�D�����SDFLHQWHV� FRQ� KHPRUUDJLD� DFWLYD� R� YDVR� YLVLEOH� QR� VDQJUDQWH� HQ�GRV� JUXSRV�� HQ� HO� SULPHUR�� UHFLELHURQ� HVFOHURVLV� FRQ� �����PO� GH�DGUHQDOLQD����������HQ�HO� VHJXQGR�� ORV�YRO~PHQHV� IXHURQ�GH������� PO�� ,QLFLDOPHQWH�� VH� FRQVLJXLy� OD� KHPRVWDVLV� HQ� WRGRV� ORV�SDFLHQWHV�� /D� WDVD� GH� UHVDQJUDGR� IXH� GHO� ������ HQ� HO� JUXSR� GH��PHQRU� YROXPHQ� \� GHO� ������ HQ� HO� JUXSR� GH� YROXPHQ� JUDQGH��S ������� 1R� VH� KDOODURQ� GLIHUHQFLDV� HQ� HO� UHVWR� GH� SDUiPHWURV��(VWH� HVWXGLR� DSR\D� OD� KLSyWHVLV� GH� OD LPSRUWDQFLD� � GHO�WDSRQDPLHQWR�HQ�HO�WUDWDPLHQWR�FRQ��LQ\HFFLyQ�GH�HSLQHIULQD�
(O� DOFRKRO� SURGXFH� XQD� YDVRFRQVWULFFLyQ� ORFDO�� DGHPiV� GH� XQD�GHVWUXFFLyQ� GH� ODV� FpOXODV� HQGRWHOLDOHV� TXH� OOHYD� D� OD�



��
WURPERVLV��������
/RV�DJHQWHV�HVFOHURVDQWHV��FRPR�HO�SROLGRFDQRO�R�OD�HWDQRODPLQD��SURGXFHQ� XQD� QHFURVLV� WLVXODU� D� QLYHO� ORFDO�� OD� FXDO� HV� GRVLV�GHSHQGLHQWH��(VWD�OHVLyQ�WLVXODU�OLPLWD�HO�YROXPHQ�GH�LQ\HFFLyQ�GH�HVWDV� VXVWDQFLDV�� GH� DKt� TXH� DOJXQRV� DXWRUHV� ODV� XWLOLFHQ�LQPHGLDWDPHQWH� GHVSXpV� GH� OD� LQ\HFFLyQ� GH� HSLQHIULQD����� /D�HSLQHIULQD� SURGXFH� YDVRFRQVWULFFLyQ� \� FRPSUHVLyQ� D� QLYHO� ORFDO��SHUR� QR� FDXVD� OHVLyQ� WLVXODU� QL� SURGXFH� WURPERVLV�� GH� DKt� TXH�DOJXQRV� DXWRUHV� OD� DVRFLHQ� FRQ� VXVWDQFLDV� HVFOHURVDQWHV� TXH� Vt�SURGXFHQ�WURPERVLV�YDVFXODU��0~OWLSOHV�HVWXGLRV�TXH FRPSDUDQ�OD�HILFDFLD� GH� OD� HSLQHIULQD� VROD� FRQ� VX� DVRFLDFLyQ� FRQ� DJHQWHV�HVFOHURVDQWHV�GHPXHVWUDQ�TXH�QR�H[LVWH�GLIHUHQFLD�HQ�FXDQWR�D� OD�QHFHVLGDG� GH� LQWHUYHQFLyQ� TXLU~UJLFD�� WUDQVIXVLyQ� GH� KHPDWtHV��HVWDQFLD�KRVSLWDODULD�\�PRUWDOLGDG��������
7DPELpQ� VH KDQ� XWLOL]DGR� VXHUR� VDOLQR�� HO� FXDO� DFW~D� PHGLDQWH�FRPSUHVLyQ�GH�OD�SDUHG�GHO�YDVR��\�OD�FROD�GH�ILEULQD��(VWD�DFW~D��LQLFLDOPHQWH�� SURYRFDQGR� FRPSUHVLyQ� PHFiQLFD� GH� ORV� WHMLGRV� \�ODV� HVWUXFWXUDV� YDVFXODUHV� \�� SRVWHULRUPHQWH�� HVWLPXODQGR� D� ORV�ILEUREODVWRV�FLUFXQGDQWHV�D�FUHFHU�VREUH�OD�UHG�GH�ILEULQD�FRQ�HO�ILQ�GH�RUJDQL]DU�HO�WHMLGR�FRQMXQWLYR����
/D�FROD�GH�ILEULQD�HV�XQ�DJHQWH�TXH�SURYRFD��OD�WURPERVLV�GHO�YDVR�VDQJXtQHR�� $� SHVDU� GH� TXH� HV� FDUR� \� QR� UHVXOWD� IiFLOPHQWH�GLVSRQLEOH�� KD� VLGR� DPSOLDPHQWH� XWLOL]DGR�� 3HVFDWRUH��� SXEOLFy�HQ� ����� XQ� HVWXGLR� GRQGH� VH� FRPSDUDED� OD� HILFDFLD� GH� OD�LQ\HFFLyQ� GH� HSLQHIULQD� FRPELQDGD� FRQ� FROD� GH� ILEULQD� FRQ� OD�HSLQHIULQD� VROD� HQ� ���� SDFLHQWHV� FRQ� +'$� SRU� XOFXV�JDVWURGXRGHQDO���/D�KHPRVWDVLD�SULPDULD�VH�FRQVLJXLy�HQ�WRGRV�ORV�FDVRV�� 1R� VH� KDOODURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ� ODV� WDVDV� GH�UHFLGLYD��QHFHVLGDG�GH�FLUXJtD�R�PRUWDOLGDG��

x 7HUPRWHUDSLD



��
/D�WHUPRWHUDSLD�HQGRVFySLFD�VH�EDVD�HQ�HO�HPSOHR�GH�FDORU�FRPR�DJHQWH� KHPRVWiWLFR�� H� LQFOX\H� OD� HOHFWURFRDJXODFLyQ� \��WHUPRFRDJXODFLyQ�
� (OHFWURFRDJXODFLyQ��
([LVWHQ� GRV� WLSRV� GH� HOHFWURFRDJXODFLyQ�� OD� PRQRSRODU� \� OD�ELSRODU��/D�HOHFWURFRDJXODFLyQ�PRQRSRODU�KD�VLGR�VXVWLWXLGD�SRU�OD�ELSRODU��\D�TXH�OD�SULPHUD�SURGXFH�XQD�JUDQ�GHVWUXFFLyQ�WLVXODU�\�FRQOOHYD�XQ�PD\RU�ULHVJR�GH�SHUIRUDFLyQ�([LVWHQ�GRV�HVWXGLRV�SURVSHFWLYRV��SXEOLFDGRV�SRU�/DLQH�������� TXH�GHPXHVWUDQ� OD� HILFDFLD� GHO� WUDWDPLHQWR� PHGLDQWH�HOHFWURFRDJXODFLyQ�ELSRODU�
(Q�OD�7DEOD�������� VH�FRPSDUDQ�����SDFLHQWHV�FRQ�VDQJUDGR�DFWLYR�GHPRVWUDGR� SRU� HQGRVFRSLD HQ� ORV� FXDOHV� VH� UHDOL]D�HOHFWURFRDJXODFLyQ� ELSRODU� IUHQWH� D� DTXHOORV� HQ� ORV� FXDOHV� QR� VH�UHDOL]y�WUDWDPLHQWR�HQGRVFySLFR��(Q�OD�7DEOD�������� VH�FRPSDUDQ�ODV�GRV�RSFLRQHV�HQ��SDFLHQWHV�FRQ�~OFHUD��FRQ�XQ�YDVR�YLVLEOH�QR�VDQJUDQWH�
(Q� DPERV� HVWXGLRV� VH� REVHUYy� XQ� EHQHILFLR� GH� OD�HOHFWURFRDJXODFLyQ�ELSRODU�HQ�WRGRV�ORV�SDUiPHWURV�H[FHSWR�HQ�OD�PRUWDOLGDG�
7DEOD�������(OHFWURFRDJXODFLyQ�ELSRODU��6DQJUDGR�DFWLYR

6LQ�WUDWDPLHQWR�Q ��� (OHFWURFRDJXODF��Q ���7UDQVIXVLyQ ������� �������,QWHUYHQFLyQ�TXLU~UJLFD ��� ���(VWDQFLD ������� �������*DVWR�KRVSLWDODULR���� ����������� ���������0RUWDOLGDG ��� ��



��

7DEOD� ������ (OHFWURFRDJXODFLyQ� ELSRODU�� 9DVR� YLVLEOH� QR�VDQJUDQWH
6LQ�WUDWDPLHQWR�Q ��� (OHFWURFRDJXODF��Q ���5HVDQJUDGR ��� ���7UDQVIXVLyQ ������� �������,QWHUYHQFLyQ�TXLU~UJLFD ��� ��(VWDQFLD ������� �������*DVWR�KRVSLWDODULR���� ��������� ���������0RUWDOLGDG �� ��

� 7HUPRFRDJXODFLyQ�
(V�RWUR�PpWRGR�KHPRVWiWLFR��TXH�FRQVLVWH�HQ�OD�DSOLFDFLyQ�GH�FDORU�HQ� HO� OXJDU� GH� OD� KHPRUUDJLD�� 0HGLDQWH� HVWD� WpFQLFD� VH� SXHGH�DOFDQ]DU�XQD�WHPSHUDWXUD�Pi[LPD�GH������&�
/D�HILFDFLD�GH�OD�VRQGD�GH�FDORU�KD�VLGR�GHPRVWUDGD�SRU�P~OWLSOHV�HVWXGLRV� UDQGRPL]DGRV�� )XOODUWRQ�� UHDOL]y� XQ� HVWXGLR� HQ� ���SDFLHQWHV� FRQ� VDQJUDGR� DFWLYR� R� YDVR� YLVLEOH� QR� VDQJUDQWH��QLQJXQR� GH� ORV� SDFLHQWHV� WUDWDGRV� FRQ� VRQGD� GH� FDORU� UHVDQJUy�



��
GXUDQWH� HO� LQJUHVR� IUHQWH� D� XQ� ���� GH� ORV� SDFLHQWHV� TXH� QR�UHFLELHURQ�WUDWDPLHQWR�
/LQ��� UHDOL]y�XQ�HVWXGLR�SURVSHFWLYR�UDQGRPL]DGR�FRPSDUDQGR�HO�WUDWDPLHQWR�FRQ�VRQGD�GH�FDORU�IUHQWH�D OD��DXVHQFLD�GH�WUDWDPLHQWR�HQGRVFySLFR� HQ� SDFLHQWHV� FRQ� YDVR� YLVLEOH� QR� VDQJUDQWH�� (VWH�DXWRU� FRPSUREy� XQD� GLVPLQXFLyQ� GH� OD� � QHFHVLGDG� GH� FLUXJtD� HQ�ORV�SDFLHQWHV�WUDWDGRV�FRQ�VRQGD�GH�FDORU��VLQ�REVHUYDU�GLIHUHQFLDV�HQ� FXDQWR� D� UHVDQJUDGR�� QHFHVLGDG� GH WUDQVIXVLyQ� \� PRUWDOLGDG�HQWUH�DPERV�JUXSRV�

x 7UDWDPLHQWR�FRQ�OiVHU
(O�WUDWDPLHQWR�FRQ�OiVHU�HV�XQD�WpFQLFD�LPSRUWDQWH�HQ�HO�GHVDUUROOR��GH�OD�WHUDSpXWLFD�HQGRVFySLFD�HQ�HO�VDQJUDGR�JDVWURLQWHVWLQDO��)XH�OD�SULPHUD�WpFQLFD�GH�KHPRVWDVLD�HQGRVFySLFD�VRPHWLGD�D�HVWXGLRV�FOtQLFRV�FRQWURODGRV�
(O� PHFDQLVPR� KHPRVWiWLFR� GHO� OiVHU� VH� EDVD� HQ� SURGXFLU� XQD�FRQWUDFFLyQ� YDVFXODU� LQPHGLDWD� GHELGD� D� XQD� DOWHUDFLyQ� HQ� ODV�SURWHtQDV�GH�OD�SDUHG�GHO�YDVR�SRU�HO�FDORU���
/D� HYLGHQFLD� GH� OD� HILFDFLD� GHO� WUDWDPLHQWR� FRQ OiVHU� HQ� HO�VDQJUDGR� GLJHVWLYR� HV� PD\RU� TXH� SDUD� ODV� RWUDV� WpFQLFDV�HQGRVFySLFDV�� 1XPHURVRV� HVWXGLRV� GHPXHVWUDQ� XQD� GLVPLQXFLyQ�GHO�ULHVJR�GH�UHVDQJUDGR��GH�OD�QHFHVLGDG�GH�FLUXJtD�H�LQFOXVR�GH�OD�PRUWDOLGDG�FRQ�HO�XVR�GH�HVWD� WpFQLFD����� � 6LQ�HPEDUJR�� ODV�RWUDV�WpFQLFDV� GH� WUDWDPLHQWR� HQGRVFySLFR� VRQ� PiV� XWLOL]DGDV� TXH� HO�OiVHU�\D�TXH�pVWH�HV�PX\�FRVWRVR�\�GH�GLItFLO�WUDQVSRUWH�
6ZDLQ��� UHDOL]y� XQ� HVWXGLR� VREUH� ���� SDFLHQWHV�� FRQ� XQ� JUXSR�FRQWURO�GH����SDFLHQWHV�\�XQ�JUXSR�GH����D� ORV�FXDOHV�VH� UHDOL]yWUDWDPLHQWR� FRQ� OiVHU�� WRGRV� ORV� SDFLHQWHV� GH� DPERV� JUXSRV�SUHVHQWDEDQ� VDQJUDGR� DUWHULDO� DFWLYR� X� RWURV� VLJQRV� GH� VDQJUDGR�



��
UHFLHQWH��(VWH�DXWRU�REVHUYy�FyPR�HO�UHVDQJUDGR�VH�SURGXFtD�HQ�HO����� GH� ORV� SDFLHQWHV� GHO� JUXSR� FRQWURO� IUHQWH� D� XQ� ���� HQ� HO�JUXSR HVWXGLR�� /D� QHFHVLGDG� GH� LQWHUYHQFLyQ� TXLU~UJLFD� IXH� GHO����� HQ� HO� JUXSR� FRQWURO� \� GHO� ���� HQ� HO� JUXSR� HVWXGLR�� \� OD�PRUWDOLGDG� GH� XQ�����HQ� HO� JUXSR�FRQWURO� \�XQ����HQ� HO� JUXSR�HVWXGLR��2WURV�HVWXGLRV�UHDOL]DGRV�SRU�HVWH�PLVPR�DXWRU�PXHVWUDQ�XQD�GLVPLQXFLyQ�GH�ODV�WDVDV�GH�UHFLGLYD�KHPRUUiJLFD�DVt�FRPR�GH�OD�PRUWDOLGDG�FRQ�HVWD�WpFQLFD��������
5XWJHHUWV���� UHDOL]y� XQ� HVWXGLR� VREUH�����SDFLHQWHV� D� ORV� FXDOHV�VXEGLYLGLy� HQ� WUHV� JUXSRV�� JUXSR� ,� FRQ� VDQJUDGR� DUWHULDO� DFWLYR��JUXSR�,,�FRQ�VDQJUDGR�EDEHDQWH�\ JUXSR�,,,�FRQ�RWURV�HVWLJPDV�GH�VDQJUDGR� UHFLHQWH�� 7UDV� WUDWDPLHQWR� FRQ� <$*� ODVHU�� HVWH� DXWRU�HQFRQWUy�XQD�GLVPLQXFLyQ�HQ�ODV�WDVDV�GH�UHVDQJUDGR�\�QHFHVLGDG�GH� LQWHUYHQFLyQ� TXLU~UJLFD� VRODPHQWH� HQ� HO� JUXSR� ,,,�� 1R� KXER�GLIHUHQFLDV�HQ�OD�PRUWDOLGDG�HQ�QLQJXQR�GH�ORV�WUHV�JUXSRV�
/D� PD\RU� SDUWH� GH� ORV� HVWXGLRV� UDQGRPL]DGRV� PXHVWUDQ� XQ�EHQHILFLR� GHO� WUDWDPLHQWR� FRQ� OiVHU�� �������� VLQ� HPEDUJR�� H[LVWHQ�YDULRV�HVWXGLRV�HQ�ORV�FXDOHV�QR�VH�REVHUYDQ�GLIHUHQFLDV�HQWUH�ORV�SDFLHQWHV�WUDWDGRV�FRQ�OiVHU�\�HO�JUXSR�FRQWURO�HQ�FXDQWR�D�WDVDV�GH�UHVDQJUDGR��QHFHVLGDG�GH�LQWHUYHQFLyQ�TXLU~UJLFD�\�PRUWDOLGDG��������

x 7pFQLFDV�PHFiQLFDV
� +HPRFOLSV�� %DQGDV�HOiVWLFDV

(VWRV� WUDWDPLHQWRV� KDQ� VLGR� � XWLOL]DGRV� FRQ� p[LWR� HQ� OHVLRQHV� GH�0DOORU\�:HLVV�� PDOIRUPDFLRQHV� YDVFXODUHV�� HQIHUPHGDG� GH�'LHXODIR\��\�HQ�XOFXV�JDVWURGXRGHQDOHV��
(O� OXJDU� GH� FRORFDFLyQ� GHO� KHPRFOLS� HV� EiVLFR� � SDUD� OD� FRUUHFWD�FRPSUHVLyQ�GHO�YDVR��\�pVWH�HV�XQR�GH�ORV�SXQWRV�OLPLWDQWHV�GH�HVWD�



��
WpFQLFD�� SDUWLFXODUPHQWH� FXDQGR� H[LVWH� XQ� VDQJUDGR� DFWLYR�� OD�~OFHUD� HVWi� VLWXDGD� HQ� OD� SDUWH� DOWD� GH� OD� SHTXHxD� FXUYDWXUD� GHO�HVWyPDJR�R�H[LVWH�ILEURVLV�FUyQLFD��
([LVWHQ� HVWXGLRV� � FRQ� UHVXOWDGRV� IDYRUDEOHV� HQ� HO� WUDWDPLHQWR� GH�ORV�XOFXV�SpSWLFRV��&KXQJ�HW�DO����� FRPSDUDURQ�HQ������OD�HILFDFLD�GH�ORV�KHPRFOLSV�FRQ�OD�HVFOHURVLV�FRQ�HSLQHIULQD�VXHUR�VDOLQR��8Q�WRWDO�GH�����SDFLHQWHV�FRQ�+'$�SRU�XOFXV�)RUUHVW� ,�\� ,,$ IXHURQ�UDQGRPL]DGRV�\� WUDWDGRV� FRQ� WUHV� WpFQLFDV�GLVWLQWDV�� HQ�HO�SULPHU�JUXSR� UHFLELHURQ� WUDWDPLHQWR� PHFiQLFR� FRQ� KHPRFOLSV�� HQ� HO�VHJXQGR�� HVFOHURVLV� FRQ� VROXFLyQ� VDOLQD� KLSHUWyQLFD� PiV�HSLQHIULQD�� HQ�HO�~OWLPR�JUXSR�� VH� OHV� WUDWy�FRQ�XQD�FRPELQDFLyQ�GH�ODV�GRV�WpFQLFDV�DQWHULRUHV��/D�UHFLGLYD�KHPRUUiJLFD�VH�SURGXMR�HQ� HO� ������ ������ \� ����� GH� ORV� FDVRV� UHVSHFWLYDPHQWH��3UHFLVDURQ� FLUXJtD� XUJHQWH� HO� ������ ������\� �����GH� ORV� FDVRV��7UHV� SDFLHQWHV� VXIULHURQ� FRPSOLFDFLRQHV�� WRGRV� HQ� HO� JUXSR� GH�HVFOHURVLV��(VWH�HVWXGLR�PXHVWUD�D�OD�WpFQLFD�GH�KHPRFOLSDMH�FRPR�XQ� SURFHGLPLHQWR� VHJXUR� \� HILFD]�� LQFOXVR� HQ� ORV� FDVRV� GH�VDQJUDGR�DFWLYR��
(Q� XQ� HVWXGLR� GH� &LSROHWWD� HW� DO���� GH� ������ VH� FRPSDUDQ� OD�WpFQLFD�GH� � VRQGD�GH� FDORU� FRQ� HO� XVR�GH�KHPRFOLSV��/D� UHFLGLYD�IXH�VLJQLILFDWLYDPHQWH�PiV� IUHFXHQWH�HQ�HO�SULPHU�JUXSR��DXQTXH�QR� VH� KDOODURQ� FDPELRV� HQ� OD� PRUWDOLGDG� QL� HQ� OD� QHFHVLGDG� GH�FLUXJtD��/D�GXUDFLyQ�GH�OD�HVWDQFLD�KRVSLWDODULD�\�OD�QHFHVLGDG�GH�WUDQVIXVLyQ� VDQJXtQHD� IXHURQ� VLJQLILFDWLYDPHQWH� PHQRUHV� HQ� ORV�SDFLHQWHV� WUDWDGRV� FRQ� KHPRFOLSV�� /RV� FOLSV� VH� GHVOLJDURQ�HVSRQWiQHDPHQWH�HQ�OD�PD\RUtD�GH�ORV�SDFLHQWHV�HQ�ODV���SULPHUDV�VHPDQDV�
1R� REVWDQWH�� UHVXOWDGRV� RSXHVWRV� KDQ� VLGR� SUHVHQWDGRV�UHFLHQWHPHQWH�SRU�*HYHUV�HW�DO����� 8Q�WRWDO�GH�����SDFLHQWHV�FRQ�XOFXV� )RUUHVW� ,�,,$ IXHURQ� UDQGRPL]DGRV� SDUD� UHFLELU� WUDWDPLHQWR�FRQ� KHPRFOLSV�� LQ\HFFLyQ� GH� HSLQHIULQD� \� SROLGRFDQRO� R� XQD�FRPELQDFLyQ�GH�ODV�DQWHULRUHV��/DV�WDVDV�GH�UHVDQJUDGR�IXHURQ�GHO������ ���� \� ���� UHVSHFWLYDPHQWH�� S ������ � 6H� DSXQWDQ� FRPR�FDXVDV� GHO� IDOOR� GH� ORV� KHPRFOLSV� ODV� GLILFXOWDGHV� SDUD� � HO�



��
HPSOD]DPLHQWR�\��OD�FRPSUHVLyQ�GH�YDVRV�GH�ORV�PLVPRV�
6RQ� QHFHVDULRV� HVWXGLRV� UDQGRPL]DGRV�PiV� DPSOLRV� SDUD� YDORUDU�OD�VHJXULGDG�GH�ODV�WpFQLFDV�PHFiQLFDV�GH�KHPRVWDVLV�HQGRVFySLFD�

&203$5$&,Ï1�(175(�/$6�',)(5(17(6�7e&1,&$6
5XWJHHUWV��� UHDOL]y� XQ� WUDEDMR� FRPSDUDQGR� HO� OiVHU� FRQ� OD�HOHFWURFRDJXODFLyQ� ELSRODU� HQ� ���� SDFLHQWHV� FRQ� ~OFHUDV� TXH�SUHVHQWDEDQ� VDQJUDGR� DFWLYR� R� YDVR� YLVLEOH� QR� VDQJUDQWH�� 7RGRV�ORV�SDFLHQWHV�IXHURQ�SUHWUDWDGRV�FRQ�LQ\HFFLyQ�GH�HSLQHIULQD��(VWH�DXWRU�QR�HQFRQWUy�GLIHUHQFLDV�VLJQLILFDWLYDV�HQWUH�DPERV�JUXSRV�
(VWH� PLVPR� DXWRU� FRPSDUy� OD� HILFDFLD� GH� OD� LQ\HFFLyQ� GH�HSLQHIULQD� DVRFLDGD� DO� OiVHU� FRQ� OD� LQ\HFFLyQ� FRPELQDGD� GH�HSLQHIULQD� \� SROLGRFDQRO�� QR� HQFRQWUDGR�GLIHUHQFLDV� HQWUH� DPERV�JUXSRV� \� DERJDQGR� SRU� HO� ~OWLPR� WUDWDPLHQWR� SRU� VHU� XQ�PpWRGR�PiV�VHQFLOOR�\��HFRQyPLFR����
0DWWKHZVRQ��� UHDOL]y� XQ� HVWXGLR� UDQGRPL]DGR� FRPSDUDQGR� HO�WUDWDPLHQWR�FRQ� OiVHU�� OD�VRQGD�GH�FDORU�\�XQ�JUXSR�FRQWURO�HQ�HO�TXH�QR�VH�UHDOL]y�WUDWDPLHQWR�HQGRVFySLFR��7DEOD�������
7DEOD�������&RPSDUDFLyQ�OiVHU�YV��6RQGD�GH�FDORU�YV��&RQWURO�



��
1��SDFLHQWHV 5HVDQJUDGR 0RUWDOLGDGQ� � Q� �/iVHU �� ���� �� ���� �6RQGD�GH�FDORU �� ����� �� ���� ��&RQWURO �� ����� �� ���� ��

(Q� HVWH� HVWXGLR� VH� REVHUYD� TXH� HO� UHVDQJUDGR� IXH�VLJQLILFDWLYDPHQWH� PHQRU� HQ� ORV� SDFLHQWHV� WUDWDGRV� FRQ� OiVHU�FRPSDUDGRV� FRQ� HO� JUXSR� FRQWURO�� (Q� ORV� SDFLHQWHV� WUDWDGRV� FRQ�VRQGD� GH� FDORU� H[LVWH� XQD� PHQRU� LQFLGHQFLD� GH� UHVDQJUDGR�FRPSDUDGD�FRQ�HO�JUXSR�FRQWURO�SHUR�VLQ�VLJQLILFDFLyQ�HVWDGtVWLFD��(VWH�DXWRU�VXJLHUH�TXH�HO�WUDWDPLHQWR�FRQ�OiVHU�HV�PiV�HIHFWLYR�TXH�HO��WUDWDPLHQWR�FRQ�VRQGD�GH�FDORU�
([LVWHQ�P~OWLSOHV�HVWXGLRV�TXH�FRPSDUDQ�HO�WUDWDPLHQWR�PHGLDQWH�LQ\HFFLyQ�FRQ�ORV�WUDWDPLHQWRV�FRQ�FDORU��7DEOD�����������������
7DEOD�������(VWXGLRV�UDQGRPL]DGRV�FRPSDUDQGR�HO� WUDWDPLHQWR�PHGLDQWH�LQ\HFFLyQ�YV��WUDWDPLHQWR�FRQ�FDORU
7UDWDPLHQWR $XWRU�\�DxR Q 5HVDQJUDGR,Q\HFFLyQ &DORU S$OFRKRO�YV��(OHFWURFRDJXODFLyQ /DLQH������� �� ����� ���� QV
$OFRKRO�YV��6RQGD�GH�FDORU /LQ�HW�DO�������� �� ���� ���� QV
(SLQHIULQD�YV��6RQGD�GH�FDORU &KXQJ�HW�DO�������� ��� ����� ����� QV
(SLQHIULQD�\�HWDQRODPLQD�YV��6RQGD�GH�FDORU &KRXGDUL������� ��� ���� ���� QV
(SLQHIULQD�\�SROLGRFDQRO�YV��6RQGD�GH�FDORU /ODFK������� ��� ����� ����� QV
(SLQHIULQD�YV�6RQGD�GH�FDORU &KXQJ�HW�DO�������� ��� ������ ����� QV



��
6��VDOLQR��YV��(OHFWURFRDJXODFLyQ /DLQH�HW�DO�������� ��� ����� ���� ����
QV��QR�VLJQLILFDWLYR/DLQH�� UHDOL]y� XQ� HVWXGLR� UDQGRPL]DGR� HQ� ��� SDFLHQWHV� FRQ�VDQJUDGR� DFWLYR� R� YDVR� YLVLEOH� QR� VDQJUDQWH� FRPSDUDQGR� OD�HOHFWURFRDJXODFLyQ� ELSRODU� FRQ� OD� LQ\HFFLyQ� GH� DOFRKRO�� /D�KHPRVWDVLD� LQLFLDO� VH� FRQVLJXLy� HQ HO� ����� GH� ORV� SDFLHQWHV�WUDWDGRV� FRQ� HOHFWURFRDJXODFLyQ�\� HQ� HO� ����GH� ORV� WUDWDGRV� FRQ�LQ\HFFLyQ�GHO�DOFRKRO��UHVXOWDQGR�HVWD��GLIHUHQFLD�QR�VLJQLILFDWLYD�
/LQ��� UHDOL]y�XQ�HVWXGLR�FRPSDUDQGR�OD�LQ\HFFLyQ�GH�DOFRKRO�FRQ�OD�HOHFWURFRDJXODFLyQ�ELSRODU�HQ����SDFLHQWHV�FRQ�VDQJUDGR�DFWLYR��/D�KHPRVWDVLD�LQLFLDO�IXH�PD\RU�HQ�HO�JUXSR�GH�SDFLHQWHV�WUDWDGRV�FRQ� HOHFWURFRDJXODFLyQ�� VLQ� HPEDUJR�� OD� WDVD� GH� UHVDQJUDGR� IXH�LJXDO�HQ�DPERV�JUXSRV�
&KXQJ��� HQ� ����� FRPSDUy� OD� LQ\HFFLyQ� GH� HSLQHIULQD� FRQ� OD�VRQGD� GH FDORU� HQ� ���� SDFLHQWHV� FRQ� VDQJUDGR� DFWLYR�� 1R� KXER�GLIHUHQFLDV� HQ� HO� FRQWURO� LQLFLDO� GH� OD� KHPRUUDJLD�� WDVD� GH�UHVDQJUDGR�� QHFHVLGDG� GH� LQWHUYHQFLyQ� TXLU~UJLFD� QL� PRUWDOLGDG��(VWH� DXWRU� SUHILHUH� HO� XVR� GH� HSLQHIULQD� \D� TXH� HV� GH� DSOLFDFLyQ�PiV�VHQFLOOD�
&KRXGDUL��� FRPSDUy�HQ�����SDFLHQWHV�OD�LQ\HFFLyQ�GH�HSLQHIULQD�\� HWDQRODPLQD� FRQ� OD� VRQGD� GH� FDORU� \� /ODFK���� OR� KL]R� HQ� ����SDFLHQWHV� FRQ� XOFXV� )RUUHVW� ,�,,�,,,�� GH� IRUPD� DOHDWRULD� \�UDQGRPL]DGD�� FRPSDUDQGR� LQ\HFFLyQ�GH�HSLQHIULQD�\�SROLGRFDQRO�FRQ� OD� VRQGD� GH� FDORU�� 1R� KXER� GLIHUHQFLDV� VLJQLILFDWLYDV� HQWUH�DPERV�JUXSRV�HQ�QLQJXQR�GH�ORV�GRV�HVWXGLRV�
&KXQJ��� HQ� ����� UHDOL]y� XQ� QXHYR� HVWXGLR� FRPSDUDQGR� OD�LQ\HFFLyQ�GH�HSLQHIULQD�FRQ�HO�WUDWDPLHQWR�FRQ�VRQGD�GH�FDORU�HQ�����SDFLHQWHV�FRQ�XOFXV�FRQ�VDQJUDGR�DFWLYR��1R�KXER�GLIHUHQFLDV�VLJQLILFDWLYDV� HQ� OD� KHPRVWDVLD� LQLFLDO�� UHVDQJUDGR�� QHFHVLGDG� GH�FLUXJtD�XUJHQWH��WUDQVIXVLRQHV���HVWDQFLD�KRVSLWDODULD��



��
FXUDFLyQ� GH� OD� ~OFHUD� D� ODV� FXDWUR� VHPDQDV� \� PRUWDOLGDG�KRVSLWDODULD�� 6LQ� HPEDUJR�� HQ� HO� VXEJUXSR� GH SDFLHQWHV� FRQ�VDQJUDGR�DFWLYR�HQ�MHW��GLVPLQXtD�HO�ULHVJR�UHODWLYR�GH�LQWHUYHQFLyQ�XUJHQWH�\�GLVPLQXtD�VLJQLILFDWLYDPHQWH�OD�HVWDQFLD�KRVSLWDODULD�HQ�ORV� SDFLHQWHV� WUDWDGRV� FRQ� VRQGD� GH� FDORU�� 1R� VH� KDOODURQ�GLIHUHQFLDV�HQ�ORV�SDFLHQWHV�FRQ�VDQJUDGR�DFWLYR�EDEHDQWH�
8Q�UHFLHQWH�HVWXGLR��UHDOL]DGR�SRU��/DLQH�HW�DO���� PXHVWUD��PHQRU�LQFLGHQFLD� GH� UHVDQJUDGR� HQ� ORV� SDFLHQWHV� TXH� UHFLEHQ�HOHFWURFRDJXODFLyQ� ������ UHVSHFWR� D� ORV� TXH� VRQ� WUDWDGRV� FRQ�LQ\HFFLyQ� GH� VXHUR� VDOLQR� ������� S ������ /D� PRUWDOLGDG� QRSUHVHQWy�GLIHUHQFLDV�HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV�
(Q� YLVWD� GH� ORV� UHVXOWDGRV� DQWHULRUPHQWH� SUHVHQWDGRV�� ORV�WUDWDPLHQWRV� PHGLDQWH� VRQGD� GH� FDORU�� HOHFWURFRDJXODFLyQ� \�HVFOHURVLV� VRQ� VLPLODUHV� HQ� FXDQWR� D� VHJXULGDG� \� HILFDFLD��(Q�XQ�PHWD�DQiOLVLV� UHDOL]DGR� VREUH� ����� SDFLHQWHV� FRPSDUDQGR� OD�HVFOHURVLV�\�HO�WUDWDPLHQWR�PHGLDQWH�FDORU�QR�KXER GLIHUHQFLDV�HQ�FXDQWR�D�UHVDQJUDGR�QL�QHFHVLGDG�GH�LQWHUYHQFLyQ�TXLU~UJLFD����
(Q� ORV� ~OWLPRV� DxRV�� ODV� WpFQLFDV�PHFiQLFDV� HVWiQ� HQ�SURFHVR�GH�LQFRUSRUDFLyQ� SDXODWLQD� DO� DEDQLFR� GH� SRVLELOLGDGHV� WHUDSpXWLFDV��GDGRV� ORV� UHVXOWDGRV� SRVLWLYRV� TXH� VH� YLHQHQ� SUHVHQWDQGR�� 'H�WRGDV� IRUPDV�� VH� SUHFLVDQ� WRGDYtD� HVWXGLRV� UDQGRPL]DGRV� PiV�DPSOLRV�SDUD�FRQILUPDU�HVWRV�UHVXOWDGRV��



��

&203/,&$&,21(6�75$7$0,(172�(1'26&Ï3,&2
/DV� FRPSOLFDFLRQHV� GHO� WUDWDPLHQWR� KHPRVWiWLFR� HQGRVFySLFR� VH�SURGXFHQ� � HQ� HO� ����� GHO� WRWDO� GH� SDFLHQWHV��� (VWDV�FRPSOLFDFLRQHV�SXHGHQ�FODVLILFDUVH�HQ�

���0D\RUHV�
� SHUIRUDFLyQ� LQGXFFLyQ�GH�XQD�KHPRUUDJLD�QR�FRQWURODEOH� DVSLUDFLyQ�EURQTXLDO

���0HQRUHV��
� GHVJDUUR�PXFRVR� UHDFFLyQ�DOpUJLFD�D�OD�PHGLFDFLyQ� KLSRWHQVLyQ� ILEULODFLyQ�DXULFXODU� HSLVRGLR�DQy[LFR�������������
8QD� UHFRSLODFLyQ� GH� GDWRV� GH� P~OWLSOHV� HVWXGLRV� SURVSHFWLYRV�PXHVWUD� TXH� OD� LQGXFFLyQ� GH� XQ� VDQJUDGR� TXH� UHTXLHUH�LQWHUYHQFLyQ�TXLU~UJLFD�VH�SURGXFH�HQ�XQ������GH� ORV�FDVRV�\� OD�SHUIRUDFLyQ�HQ�XQ��������



��

/D�WDVD�GH�PRUWDOLGDG�DVRFLDGD�D�OD�HQGRVFRSLD�HV�GHO��������

5(6$1*5$'2�75$6�75$7$0,(172�(1'26&Ï3,&2
'HVSXpV�GH�OD�UHDOL]DFLyQ�GH�XQ�WUDWDPLHQWR�HQGRVFySLFR�HIHFWLYR��WDVD� VXSHULRU� DO� ���� LQLFLDOPHQWH��� HO� UHVDQJUDGR� VH� SURGXFH�HQWUH� HO� ���\� HO� ����GH� ORV� FDVRV�� ,GHQWLILFDU� DTXHOORV�SDFLHQWHV�FRQ�HOHYDGR�ULHVJR�GH�UHVDQJUDGR�WUDV�HO�WUDWDPLHQWR�HQGRVFySLFR�HV�XQ�REMHWLYR�EiVLFR��TXH�KD�VLGR��DERUGDGR�SRU�P~OWLSOHV�DXWRUHV�HQ�ORV�~OWLPRV�DxRV�
6DHHG� HW� DO�������� YDOLGDURQ� HQ� ����� HO� WHVW� GH�%D\ORU�� TXH� HOORV�PLVPRV� KDEtDQ� FUHDGR� DQWHULRUPHQWH�� SDUD� SUHGHFLU� HO� ULHVJR� GH�UHVDQJUDGR� WUDV� WUDWDPLHQWR� HQGRVFySLFR�� (VWH� WHVW� LQFOX\H� ODV�YDULDEOHV�� HGDG�!���DxRV�� H[LVWHQFLD�GH� HQIHUPHGDGHV� DVRFLDGDV��XOFXV� EXOEDU� GH� FDUD� SRVWHULRU� \� VDQJUDGR� DFWLYR�� �/RV� HQIHUPRV�FDWDORJDGRV� FRPR� GH� DOWR� ULHVJR� GH� UHVDQJUDGR� � SUHVHQWDURQ� XQ�tQGLFH�GH�UHFLGLYD�GHO�����WUDV�WUDWDPLHQWR�FRQ�WHUPRFRDJXODFLyQ�VROD� R DVRFLDGD� D� LQ\HFFLyQ� GH� HSLQHIULQD�� PLHQWUDV� TXH� ORV�SDFLHQWHV� UHVWDQWHV� QR� SUHVHQWDURQ� UHVDQJUDGR� HQ� QLQJ~Q� FDVR��S������



��
%UXOOHW��� HVWXGLy� HQ� ����� ORV� IDFWRUHV� DVRFLDGRV� DO� UHVDQJUDGR�SDUD� HO� XOFXV� JiVWULFR� FRQ� VDQJUDGR� DFWLYR� R� YDVR� YLVLEOH�� WUDV��HVFOHURVLV� FRQ� DGUHQDOLQD� PiV� SROLGRFDQRO�� )XHURQ� IDFWRUHV�SUHGLFWLYRV� GH�PDOD� HYROXFLyQ� OD� H[LVWHQFLD� GH� � VKRFN�� VDQJUDGR�DFWLYR�� XOFXV� VLWXDGR� HQ� OD� ]RQD� DOWD� GH� OD� SHTXHxD� FXUYDWXUD� � \�WDPDxR�GH�OD�~OFHUD�VXSHULRU�D���FP��(O�DXWRU�FRQFOX\H�TXH�HVWDV�YDULDEOHV� SXHGHQ� VHU� ~WLOHV� SDUD� LGHQWLILFDU� D� ORV� SDFLHQWHV� FRQ�XOFXV� JiVWULFR� VDQJUDQWH� TXH� SRGUtDQ� QR� EHQHILFLDUVH� GHO�WUDWDPLHQWR�FRQ�HVFOHURVLV��
&KXQJ HW� DO���� HQ� ����� UHDOL]DURQ� XQ� HVWXGLR� GH� ULHVJR� GH�UHVDQJUDGR�WUDV� WUDWDPLHQWR�GHO�XOFXV�FRQ�HVFOHURVLV��KHPRFOLSV�R�DPEDV� WpFQLFDV� FRPELQDGDV�� 5HVXOWDURQ� VHU� IDFWRUHV�LQGHSHQGLHQWHV� GH� PDOD� HYROXFLyQ�� XOFXV� JiVWULFR�� XOFXV� GH�GLiPHWUR�!���FP�\�OD�SUHVHQFLD�GH�VLJQRV�GH�VDQJUDGR�DFWLYR��(VWH�DXWRU� VHxDOD� OD� PD\RU� � UHOHYDQFLD� GH� ORV� IDFWRUHV� HQGRVFySLFRV�UHVSHFWR�D� ORV�FOtQLFRV�SDUD� �PDUFDU�HO� ULHVJR�GH�PDOD�HYROXFLyQ��H[FHSWXDQGR�D�OD�H[LVWHQFLD�GH�VKRFN�
:RQJ��� HQ�HO� DxR������ �KDOOD�TXH� ODV� �YDULDEOHV� LQGHSHQGLHQWHV�DVRFLDGDV�D�PDOD�HYROXFLyQ�WUDV� WUDWDPLHQWR�FRPELQDGR�GHO�XOFXV�FRQ�DGUHQDOLQD�\�WHUPRFRDJXODFLyQ�VRQ��KLSRWHQVLyQ��+E�����J�GO��SUHVHQFLD�GH�VDQJUH� IUHVFD�HQ�HVWyPDJR�� VDQJUDGR�DFWLYR�\�XOFXV�GH�JUDQ�WDPDxR��
(FRJUDItD�'RSSOHU/D� WpFQLFD� GH� H[DPLQDU� FRQ� XOWUDVRQLGRV� 'RSSOHU� OD� EDVH� GH� OD�~OFHUD� KD� VLGR� SURSXHVWD� SRU� DOJXQRV� FRPR� HO� PpWRGR� PiV� ~WLO�SDUD�LGHQWLILFDU�ODV�OHVLRQHV�FRQ�PD\RU�ULHVJR�GH�UHVDQJUDGR�WUDV�HO�WUDWDPLHQWR�HQGRVFySLFR��EDViQGRVH�HQ�OD��SHUVLVWHQFLD�GH�VHxDOHV�GH�IOXMR�VDQJXtQHR�WUDV�HO�PLVPR��:RQJ����� HQ� HO� DxR� ������ HIHFWXy� (FR�'RSSOHU� D� ��� SDFLHQWHV��FRQ� XOFXV� SpSWLFR� VDQJUDQWH�� 'H� HOORV�� HO� ���� UHFLELHURQ�WUDWDPLHQWR� HQGRVFySLFR� �HVFOHURVLV�� WHUPRFRDJXODFLyQ� R�FRPELQDFLyQ�GH� DPEDV��� VHJ~Q� VX� DVSHFWR� HQGRVFySLFR�� FRQ�XQD�



��
UHFXUUHQFLD�GH�VDQJUDGR�GHO�������/RV�XOFXV�HQ�ORV�FXDOHV�HO�(FR�'RSSOHU� SHUVLVWtD� SRVLWLYR� LQPHGLDWDPHQWH� GHVSXpV� GHO�WUDWDPLHQWR�SUHVHQWDURQ�PD\RU��UHVDQJUDGR�TXH�HQ�ORV�TXH�OD�(&2�VH�QHJDWLYL]y� ������YV�������S����������(O�DXWRU� �VHxDOD�TXH� OD�SHUVLVWHQFLD� GH� (FR�'RSSOHU� SRVLWLYD� SDUHFH� VHU� PDUFDGRU� GH�WUDWDPLHQWR� HQGRVFySLFR� LQDGHFXDGR� HQ� SDFLHQWHV� FRQ�+'$� SRU�XOFXV�SpSWLFR�
(O�JUXSR�DOHPiQ�GH�.RKOHU�HW�DO������������ OOHYD���DxRV�LQWHUHVDGR�HQ�HO�HVWXGLR�GH� OD�FDSDFLGDG�GH� OD�(FR�'RSSOHU�SDUD�SUHGHFLU� OD�HYROXFLyQ�GHO�XOFXV� VDQJUDQWH��\� �SRU� OR� WDQWR��GHFLGLU�HO�PDQHMR�PiV�DGHFXDGR�SDUD�FDGD�SDFLHQWH�(Q� ������ HVWRV� DXWRUHV��� HVWXGLDURQ� D� ���� SDFLHQWHV� FRQ� XOFXV�VDQJUDQWH�� GH� ORV� FXDOHV� ��� SUHVHQWDURQ� (FR�'RSSOHU� SRVLWLYD��UHFLELHQGR� WUDWDPLHQWR� FRQ� HVFOHURVLV�� LQGHSHQGLHQWHPHQWH� GH� OD�FODVLILFDFLyQ� GH� )RUUHVW�� (O� UHVDQJUDGR� IXH� GHO� ���� /RV� ��SDFLHQWHV�UHVWDQWHV��FRQ�(FR�'RSSOHU�QHJDWLYD��IXHURQ�WUDWDGRV�GH�IRUPD�FRQVHUYDGRUD�� LQFOXLGRV����FDVRV�FRQ�JUDGRV�,,$ R�,,%��VLQ�SUHVHQWDUVH�QLQJ~Q�UHVDQJUDGR��6H�SURGXMR�FRQFRUGDQFLD�HQWUH�ORV�KDOOD]JRV�HFRJUiILFRV�\�HO�DVSHFWR�HQGRVFySLFR�HQ�VROR�HO�����GH�ORV�FDVRV���
(Q� ������ .RKOHU��� UDQGRPL]D� ���� SDFLHQWHV� HQ� GRV� JUXSRV�� HO�SULPHUR� UHFLEH� WUDWDPLHQWR� HQ� EDVH� DO� DVSHFWR� HQGRVFySLFR� GHO�XOFXV��(O� VHJXQGR�JUXSR� UHFLELy� WUDWDPLHQWR� VL� WUDV� UHDOL]DU�(FR�'RSSOHU�� pVWD� UHVXOWDED� SRVLWLYD�� (VWH� VHJXQGR� JUXSR� SUHVHQWy�PHQRUHV�UHVDQJUDGR�����YV��������QHFHVLGDG�GH�FLUXJtD�XUJHQWH�\�PRUWDOLGDG�� VLHQGR� HVWDV� GLIHUHQFLDV� HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV�
1R� REVWDQWH�� HVWD� WpFQLFD� SUHVHQWD� WRGDYtD� DOJXQRV� SXQWRV� SRU��HVFODUHFHU��FRPR�OD�SRVLELOLGDG�GH� � LQGXFLU�XQ�VDQJUDGR�DFWLYR�DO�H[SORUDU� OD� EDVH� GH� OD� ~OFHUD�� \D� TXH� SUHFLVD� XQ� FRQWDFWR� HQ�P~OWLSOHV�SXQWRV�GH� OD�PLVPD�SDUD�GHWHUPLQDU�HO� IOXMR�VDQJXtQHR�VXE\DFHQWH��$GHPiV��GHEHUtD�GHWHUPLQDU�HO�SXQWR�GH�SURIXQGLGDG�HQ� HO� TXH� SXHGH� GHWHQHUVH� OD� DSOLFDFLyQ� GH� OD� HVFOHURVLV�� DO�



��
LQWHUUXPSLUVH�HO�IOXMR�VDQJXtQHR��3RU�RWUD�SDUWH��VHUtD�GHVHDEOH�TXH�SXGLHVH�GHWHFWDU�YDVRV�MXQWR�D�XQD�~OFHUD�FRQ�DVSHFWR�HQGRVFySLFR�LQRFHQWH� �)RUUHVW� ,,&�,,,��� DXQTXH� HVWR� SDUHFH� GLItFLO� GDGD� OD��ILEURVLV�TXH�VXHOH�DFRPSDxDUODV����
$Vt� SXHV�� DQWHV� GH� TXH� HVWD� WpFQLFD� SXHGD� VHU� WUDVODGDGD� D� OD�SUiFWLFD� FOtQLFD� UXWLQDULD� GHEHQ� DFODUDUVH� DVSHFWRV� FRPR� OD�VHJXULGDG�� HO� FRVWH� \� OD� DSOLFDELOLGDG�� 6H� UHTXLHUHQ� HVWXGLRV�SURVSHFWLYRV� UDQGRPL]DGRV� FRQ� PXHVWUDV� PiV� DPSOLDV� SDUD�GHWHUPLQDU� VL� OD�(FR�'RSSOHU� UHVXOWD�PiV�HILFD]�TXH� ORV�FULWHULRV�FOtQLFR�HQGRVFySLFRV� SDUD� SUHGHFLU� HO� ULHVJR� GH� UHVDQJUDGR� \��FRQVHFXHQWHPHQWH�� GHWHUPLQDU� HO� WLSR� GH�PDQHMR� �PiV� DGHFXDGR�SDUD�FDGD�SDFLHQWH�������
&XDQGR� VH� SUHVHQWD� XQ� IUDFDVR� GHO� WUDWDPLHQWR� HQGRVFySLFR SRU�UHFLGLYD�R�SHUVLVWHQFLD�GH� OD�KHPRUUDJLD��VH�SODQWHD�OD�GLV\XQWLYD�GH� LQWHQWDU� XQ� VHJXQGR� WUDWDPLHQWR� HQGRVFySLFR� R� SDVDU�GLUHFWDPHQWH�D�OD�FLUXJtD�
$OJXQRV� DXWRUHV� KDQ� HVWXGLDGR� OD� UHDOL]DFLyQ� GH� XQ� VHJXQGR�WUDWDPLHQWR�HQGRVFySLFR�GHVSXpV�GHO�IUDFDVR�GHO�SULPHUR�
0HVVPDQQ����UHDOL]y�HQ������XQ�HVWXGLR�SURVSHFWLYR�UDQGRPL]DGR�HQ� HO� FXDO�� WUDV� UHDOL]DU� HVFOHURVLV� FRQ� HSLQHIULQD� PiV� FROD� GH�ILEULQD� D� ORV� SDFLHQWHV� FRQ� XOFXV� )RUUHVW� ,� \� )RUUHVW� ,,$�,,%�� ORV�GLYLGtD�HQ�GRV�JUXSRV��(Q�HO�SULPHUR��VH�UHSHWtDQ�HQGRVFRSLDV�FRQ�HYHQWXDO� WUDWDPLHQWR�FDGD����KRUDV��KDVWD�TXH�VH�DOFDQ]DED�XOFXV�JUDGR� )RUUHVW� ,,&� R� ,,,�� HQ� HO� VHJXQGR� JUXSR� VyOR� VH� UHDOL]DEDQ�QXHYDV� HQGRVFRSLDV� VL� H[LVWtDQ� VLJQRV� FOtQLFRV� R� DQDOtWLFRV� GH�UHVDQJUDGR�� (Q� ORV� GRV� JUXSRV� HO� UHVDQJUDGR� IXH� VLPLODU�� 1R�H[LVWLHURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�HO�Q~PHUR�GH�XQLGDGHV�GH�VDQJUH� WUDQVIXQGLGDV�� QHFHVLGDG� GH� LQWHUYHQFLyQ�� HVWDQFLD�KRVSLWDODULD�R�PRUWDOLGDG��(VWH�DXWRU�FRQFOX\H�TXH�ODV�HQGRVFRSLDV�UHSHWLGDV� QR� VRQ� UHFRPHQGDEOHV� GHVSXpV� GH� XQ� WUDWDPLHQWR�HQGRVFySLFR� H[LWRVR� FXDQGR� OD� VHOHFFLyQ� SDUD� VHJXQGDV�



��
HQGRVFRSLDV� VH� EDVD� H[FOXVLYDPHQWH� HQ� HO� FULWHULR� GH� OD�FODVLILFDFLyQ�GH�)RUUHVW��
/LQ��� UHDOL]y�XQ�HVWXGLR�FRQ�����SDFLHQWHV�FRQ�XOFXV�VDQJUDQWHV��\�HVFOHURVLV�HIHFWLYD��D����GH�HOORV�OHV�UHDOL]y�QXHYD�HQGRVFRSLD�D�ODV� ��� K� \� UHHVFOHURVLV� VL� H[LVWtDQ� VLJQRV� GH� KHPRVWDVLD� UHFLHQWH�����\�D�ORV����UHVWDQWHV�ORV�PDQWXYR�EDMR�REVHUYDFLyQ�FOtQLFD��(O�����GH�ORV�SDFLHQWHV�D�ORV�TXH�VH�OHV�SUDFWLFy�XQD�VHJXQGD�HQGRVFRSLD�UHFLELHURQ� UHHVFOHURVLV�� 6H� KDOODURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ�FXDQWR� D� OD� KHPRVWDVLD� SHUPDQHQWH� ����� HQ� HO� SULPHU� JUXSR� \����� HQ� HO� VHJXQGR��� 1R� H[LVWLHURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� HQ�FXDQWR�D�PRUWDOLGDG�\�QHFHVLGDG�GH�FLUXJtD��(VWH�HVWXGLR�FRQFOX\H�TXH� XQD� VHJXQGD� HQGRVFRSLD� FRQ� WUDWDPLHQWR� SXHGH� VLJQLILFDU�DXPHQWDU� HO� UDQJR� GH� KHPRVWDVLD� SHUPDQHQWH�� \� VH� UHFRPLHQGD�HVSHFLDOPHQWH�HQ� ORV�SDFLHQWHV�FRQ�XOFXV�VDQJUDQWH�FRQ�HVWLJPDV�HQGRVFySLFRV�GH�DOWR�ULHVJR�GH�UHVDQJUDGR��
6DHHG��� UHDOL]y� XQ� HVWXGLR� UDQGRPL]DGR� FRQ� SDFLHQWHV� GH DOWR�ULHVJR� GH� UHVDQJUDGR� GHVSXpV� GH� XQD� SULPHUD� HQGRVFRSLD�WHUDSpXWLFD� HIHFWLYD� �VRQGD� GH� FDORU��� D� XQRV� OHV� UHDOL]y� VHJXQGD�HQGRVFRSLD� D� ODV� ��� K� \� UHWUDWDPLHQWR�� \� D� RWURV� QR�� ([LVWLHURQ�GLIHUHQFLDV�VLJQLILFDWLYDV�HQ�FXDQWR�DO�UHVDQJUDGR�\�HO�Q~PHUR�GHFRQFHQWUDGRV� GH� KHPDWtHV� WUDQVIXQGLGRV�� 1R� VH� SUHVHQWDURQ�FRPSOLFDFLRQHV�WUDV�HO��UHWUDWDPLHQWR�HQGRVFySLFR��
9LOODQXHYD��� UHDOL]y� VHJXQGD� HQGRVFRSLD� H� LQ\HFFLyQ� GH�HSLQHIULQD�D�ODV����K��(VWH�DXWRU�QR�GHWHFWy�GHVFHQVR�VLJQLILFDWLYR�GHO�UHVDQJUDGR��TXL]iV�SRUTXH�UDQGRPL]y�HQIHUPRV�GH�DOWR�\�EDMR�ULHVJR�GH�UHVDQJUDGR��D�GLIHUHQFLD�GH�6DHHG�
$OJXQRV�DXWRUHV�GHILHQGHQ�HO�WUDWDPLHQWR�TXLU~UJLFR�SUHFR]�WUDV�HO�IUDFDVR�GH�OD�HQGRVFRSLD��HVSHFLDOPHQWH�HQ�ORV�SDFLHQWHV�GH�HGDG�DYDQ]DGD��0RUULV�� UHDOL]y�XQ�HVWXGLR�FRPSDUDQGR�GRV�JUXSRV�GH�SDFLHQWHV�FRQ�HGDG�DYDQ]DGD�D�ORV�FXDOHV�VH�OHV�UHDOL]y�WUDWDPLHQWR�TXLU~UJLFR� SUHFR]� HQ� XQR� \� GLIHULGR� HQ� RWUR� WUDV� HO� IUDFDVR� GH�WUDWDPLHQWR� HQGRVFySLFR�� /D� PRUWDOLGDG� SRVWRSHUDWRULD� JOREDO�SDUD� HVWRV� SDFLHQWHV� IXH� GHO� ���� ���� HQ� HO� JUXSR� GH� FLUXJtD�



��
SUHFR]� \� ���� HQ� HO� JUXSR� GH� FLUXJtD� GLIHULGD��� (VWH� HVWXGLR�VXJLHUH� TXH� OD� LQWHUYHQFLyQ� TXLU~UJLFD� SUHFR]� WUDV� HO� IUDFDVR� GHO�WUDWDPLHQWR� HQGRVFySLFR� UHGXFH� OD� PRUWDOLGDG�� HVSHFLDOPHQWH� HQ�SDFLHQWHV�FRQ�HGDG�VXSHULRU�D����DxRV�
8Q HVWXGLR� SXEOLFDGR� SRU� /DX��� FRPSDUD� OD� UHDOL]DFLyQ� GH� XQ�VHJXQGR�WUDWDPLHQWR�HQGRVFySLFR�FRQ�OD�FLUXJtD�HQ�SDFLHQWHV�FRQ�UHFLGLYD� KHPRUUiJLFD� WUDV� XQ� SULPHU� WUDWDPLHQWR� HQGRVFySLFR�HIHFWLYR�� (VWH� HVWXGLR� LQFOX\H� ��� SDFLHQWHV�� HQ� ��� VH� UHDOL]y�WUDWDPLHQWR TXLU~UJLFR� \� HQ� ��� XQ� VHJXQGR� WUDWDPLHQWR�HQGRVFySLFR��LQ\HFFLyQ�GH�HSLQHIULQD�\�VRQGD�GH�FDORU��
(Q�HO�JUXSR�GH�SDFLHQWHV�WUDWDGRV�HQGRVFySLFDPHQWH�VH�FRQVLJXLy�KHPRVWDVLD� GHILQLWLYD� HQ� ��� FDVRV� ������� 5HTXLULHURQ�LQWHUYHQFLyQ�TXLU~UJLFD�HO���������SDFLHQWHV�����SRU�UHVDQJUDGR��OD�WDVD�GH�UHFLGLYD�KHPRUUiJLFD�IXH�GHO������� \���SRU�SHUIRUDFLyQ��OD�WDVD�GH�SHUIRUDFLyQ�IXH�GHO��������
(Q�HO�JUXSR�GH�SDFLHQWHV�WUDWDGRV�TXLU~UJLFDPHQWH��VH�FRQVLJXLy�OD�KHPRVWDVLD�HQ�HO������GH�ORV�SDFLHQWHV��(Q�WUHV�FDVRV�VH�SUHVHQWy�UHFLGLYD�KHPRUUiJLFD��GRV�GH�HOORV�SUHFLVDURQ�GH�UHLQWHUYHQFLyQ�\�PXULHURQ�
/DV� WDVDV�GH�PRUWDOLGDG� �����\�����UHVSHFWLYDPHQWH���GXUDFLyQ�GH� OD� HVWDQFLD� KRVSLWDODULD�� HVWDQFLD� HQ� XQLGDG� GH� FXLGDGRV�LQWHQVLYRV�\�QHFHVLGDG�GH� WUDQVIXVLyQ� IXHURQ� VLPLODUHV�HQ�DPERV�JUXSRV�
(O� Q~PHUR� GH� FRPSOLFDFLRQHV� IXH� PD\RU� HQ� ORV� SDFLHQWHV�VRPHWLGRV�D�WUDWDPLHQWR�TXLU~UJLFR�������UHVSHFWR�DO�������������S��������(VWRV�UHVXOWDGRV�DSXQWDQ�KDFLD�OD�UHDOL]DFLyQ�GH�XQ�VHJXQGR�WUDWDPLHQWR� HQGRVFySLFR� FRPR� SULPHUD� RSFLyQ� WHUDSpXWLFD�GHVSXpV�GHO�IUDFDVR�GHO�SULPHUR�
(VWH� PLVPR� DXWRU�� FXDQGR� DQDOL]D� ORV� SDFLHQWHV� HQ� ORV� FXDOHV�IUDFDVy� HO� VHJXQGR� WUDWDPLHQWR� HQGRVFySLFR�� REVHUYD� XQD�PD\RU�LQFLGHQFLD�GH�KLSRWHQVLyQ�HQ�HO�PRPHQWR�GHO�LQJUHVR�\�~OFHUDV�FRQ�



��
WDPDxR�PD\RU�R�LJXDO�GH���FP��VLHQGR�HVWH�VXEJUXSR�GH�SDFLHQWHV�ORV� TXH� QR� VH� EHQHILFLDUtDQ� GH� XQ� VHJXQGR� WUDWDPLHQWR�HQGRVFySLFR��
(VWH� HVWXGLR� FRQFOX\H� TXH� XQ� VHJXQGR� WUDWDPLHQWR� HQGRVFySLFR�UHGXFH� OD�QHFHVLGDG�GH� FLUXJtD� VLQ� DXPHQWDU� OD�PRUWDOLGDG�\�TXH�HVWH�WUDWDPLHQWR�HV�~WLO�HQ�SDFLHQWHV�FRQ�HVWDELOLGDG�KHPRGLQiPLFD�\�~OFHUDV�PHQRUHV�GH���FP�DO�LQJUHVR�
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���&���75$7$0,(172�48,5Ò5*,&2
/D�FLUXJtD�FRQVWLWX\H�HO�~OWLPR�SDVR�HQ�HO�WUDWDPLHQWR�GHO�SDFLHQWH�FRQ� KHPRUUDJLD� GLJHVWLYD� DOWD�� (O� PRPHQWR� \� HO� WLSR� GH�LQWHUYHQFLyQ�TXLU~UJLFD�KDQ�YDULDGR��VHQVLEOHPHQWH�HQ�ORV�~OWLPRV�DxRV��GHELGR�D��OD�FRQVROLGDFLyQ�GHO�WUDWDPLHQWR�HQGRVFySLFR�\�DO�GHVFXEULPLHQWR� GHO� +HOLFREDFWHU� S\ORUL�� $FWXDOPHQWH�� VyOR�SUHFLVDQ� LQWHUYHQFLyQ�TXLU~UJLFD� DSUR[LPDGDPHQWH�XQ����GH� ORV�SDFLHQWHV�FRQ�+'$���
,QGLFDFLRQHV�GHO�WUDWDPLHQWR�TXLU~UJLFR�
� +HPRUUDJLD� PDVLYD�� HQ� HVWRV� FDVRV� OD� UHDOL]DFLyQ� GH� XQD�HQGRVFRSLD� SHURSHUDWRULD�� VL� HV� SRVLEOH�� D\XGDUi� DO� FLUXMDQR� D�ORFDOL]DU�HO�OXJDU�GH�OD�KHPRUUDJLD�� )UDFDVR� GH� XQ� VHJXQGR� WUDWDPLHQWR� HQGRVFySLFR�� 9DORUDU� OD�LQWHUYHQFLyQ�TXLU~UJLFD� WUDV� XQ� SULPHU� IUDFDVR�GHO� WUDWDPLHQWR�HQGRVFySLFR�VL�H[LVWHQ�FDUDFWHUtVWLFDV�XOFHURVDV�TXH�VH�DVRFLDQ�D�HOHYDGR�ULHVJR�GH�UHFLGLYD�KHPRUUiJLFD��WDOHV�FRPR�HO�WDPDxR�XOFHURVR� !� �FP�� VLJQRV� GH� VDQJUDGR� DFWLYR�� XOFXV� JiVWULFR��DGHPiV�GH�OD�SUHVHQWDFLyQ�HQ�IRUPD�GH�VKRFN�� +HPRUUDJLD�DUWHULDO�DFWLYD�TXH�QR�VH�FRQWUROD�FRQ�HO�WUDWDPLHQWR�HQGRFySLFR�
/D� GHPRVWUDFLyQ� GH� OD� HOHYDGD�SUHVHQFLD�GHO�+HOLFREDFWHU�S\ORUL�HQ�ODV�~OFHUDV�GXRGHQDOHV�\� JiVWULFDV���\�HO�FRQRFLPLHQWR�GH�TXH�OD HUUDGLFDFLyQ� GHO� PLVPR� SUHYLHQH� OD� UHFLGLYD� KHPRUUiJLFD� D�ODUJR�SOD]R��KDQ�FDPELDGR�OD�ILORVRItD�GHO�WUDWDPLHQWR�TXLU~UJLFR���$Vt�� DFWXDOPHQWH� KD� TXHGDGR� GHVIDVDGD� OD� LQGLFDFLyQ� GH� FLUXJtD��HQ� XQ� SDFLHQWH� FRQ� +'$� VL� pVWH� KD� SDGHFLGR� RWUR� HSLVRGLR�SUHYLDPHQWH�
$GHPiV�� OD� WHQGHQFLD� DFWXDO� HV� D� VHU� FRQVHUYDGRU� HQ� OD� WpFQLFD�TXLU~UJLFD��\D�TXH�HO�REMHWLYR�GH�OD�LQWHUYHQFLyQ�HV�HO�FRQWURO�GH�OD�KHPRUUDJLD��\�QR�OD�FXUDFLyQ�GH�OD�HQIHUPHGDG�XOFHURVD��
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�����'���75$7$0,(172�$1*,2*5È),&2(VWH� WUDWDPLHQWR� HV� PX\� SRFR� XWLOL]DGR� HQ� HO� SDFLHQWH� FRQ�KHPRUUDJLD�GLJHVWLYD�DOWD�\�VXHOH�DSOLFDUVH�HQ�FDVRV�GH�KHPRUUDJLD�VHYHUD� R� SHUVLVWHQWH� HQ� ORV� TXH� HO� ULHVJR� TXLU~UJLFR� HV�H[FHVLYDPHQWH�DOWR�\�HO�WUDWDPLHQWR�HQGRVFySLFR�KD�IUDFDVDGR�
.UDPHU� SUHVHQWy� HQ� HO� DxR� ����� XQD� VHULH� UHWURVSHFWLYD� GH� ���SDFLHQWHV� FRQ� KHPRUUDJLD� GLJHVWLYD� WUDWDGRV� FRQ� � � HPEROL]DFLyQ��GH� IRUPD� SULPDULD� R� WUDV� IUDFDVR� GH� WUDWDPLHQWRV� TXLU~UJLFRV� R�HQGRVFySLFRV��(O�VDQJUDGR�FHVy�FRPSOHWDPHQWH�HQ�HO�����GH�ORV�FDVRV�� FRQ� XQD� WDVD� GH� FRPSOLFDFLRQHV� GHO� ����� DOJXQDV� PX\�JUDYHV�TXH�SURYRFDURQ�OD�PXHUWH��FRPR�OD�LVTXHPLD�LQWHVWLQDO��6LQ�HPEDUJR�� HQ� HVWD� VHULH� VyOR� VH� LQFOX\HQ� �� SDFLHQWHV� FRQ� XOFXV�JDVWURGXRGHQDO�� VLHQGR� HO� UHVWR� GH� HSLVRGLRV� GH� RULJHQ�LQIODPDWRULR��SRVW�WUDXPiWLFR��PDOIRUPDFLyQ�YDVFXODU����� SRVW�RSHUDWRULR�� GLYHUWLFXODU�� KHPRUURLGDO� R� PDOLJQR����



��
����0$1(-2�3267(5,25�'(/�3$&,(17(�&21�+(0255$*,$�',*(67,9$�$/7$
8QD� YH]� UHDOL]DGD� OD� HVWDELOL]DFLyQ� GHO� SDFLHQWH� FRQ� +'$� \�UHDOL]DGR� XQ� GLDJQyVWLFR� HWLROyJLFR� PHGLDQWH� HQGRVFRSLD�� HO�PDQHMR� SRVWHULRU� GH� HVWRV� SDFLHQWHV� QR� HVWDED� ELHQ� HVWDEOHFLGR�KDVWD�KDFH�SRFRV� DxRV���� 'HFLVLRQHV� WDOHV� FRPR� OD�QHFHVLGDG�GH�LQJUHVR� KRVSLWDODULR�� HO� QLYHO� GH� FXLGDGRV� TXH� HVWRV� SDFLHQWHV�UHTXLHUHQ�� OD� GXUDFLyQ� GH� OD� HVWDQFLD� KRVSLWDODULD� R� OD�UHLQWURGXFFLyQ� GH OD� GLHWD� RUDO� GHSHQGtDQ� PiV� GHO� FULWHULR�LQGLYLGXDO�GH�FDGD�IDFXOWDWLYR�TXH�GH�GDWRV�FLHQWtILFRV�EDVDGRV�HQ�OD�HYLGHQFLD�������
'XUDQWH�PXFKRV�DxRV�HVWRV�SDFLHQWHV�KDQ�SHUPDQHFLGR�LQJUHVDGRV�HQ� HO� KRVSLWDO� GXUDQWH� ODUJRV� SHUtRGRV� GH� WLHPSR�� VH� OHV� KDQ�UHDOL]DGR�HQHPDV�GH�OLPSLH]D�\�VH�KD�UHWUDVDGR�OD�LQWURGXFFLyQ�GH�OD�GLHWD�RUDO�KDVWD�OD�GHVDSDULFLyQ�GH�ODV�PHOHQDV�HQ�ORV�HQHPDV�
(Q� ���� /DLQH��� UHVSRQGH� D� OD� SUHJXQWD� VREUH� VL� ORV� SDFLHQWHV�FRQ�KHPRUUDJLD� GLJHVWLYD� DOWD� SXHGHQ� LQLFLDU� OD� GLHWD�RUDO� WUDV� OD�UHDOL]DFLyQ�GH�OD�HQGRVFRSLD��R�GHEHUtD�HVSHUDUVH�XQRV�GtDV�
(Q� XQ� HVWXGLR� UDQGRPL]DGR�� UHDOL]DGR� HQ� SDFLHQWHV� FRQ�KHPRUUDJLD� GLJHVWLYD� DOWD�\�EDMR� ULHVJR�GH� UHVDQJUDGR� �VtQGURPH�GH� 0DOORU\�:HLVV�� ~OFHUD� SpSWLFD� FRQ� ILEULQD� R� FRiJXOR� SODQR��HVRIDJLWLV� \� OHVLRQHV� DJXGDV� GH� OD� PXFRVD� JiVWULFD��� HO� DXWRU�HVWXGLD�HO�PRPHQWR�GH�OD�UHLQWURGXFFLyQ�GH�OD�GLHWD�RUDO�SUHFR]�����KRUD��R�WDUGtR����GtDV��GHVSXpV�GH�OD�UHDOL]DFLyQ�GH�OD�HQGRVFRSLD��1R�VH�HQFRQWUDURQ�GLIHUHQFLDV�HQ�FXDQWR�D�OD�UHFLGLYD�KHPRUUiJLFD�QL� OD� PRUWDOLGDG�� (VWH� HVWXGLR� FRQFOX\H� TXH� HQ� SDFLHQWHV� FRQ�FDUDFWHUtVWLFDV� HQGRVFySLFDV� GH� EDMR� ULHVJR� GH� UHFLGLYD�KHPRUUiJLFD��OD�GLHWD�RUDO�SXHGH��UHLQWURGXFLUVH�WUDV�OD�UHDOL]DFLyQ�GH�OD�HQGRVFRSLD�
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/RV� SDFLHQWHV� FRQ� KDOOD]JRV� HQGRVFySLFRV� GH� DOWR� ULHVJR� GH�UHFLGLYD�KHPRUUiJLFD�QR�GHEHUtDQ�UHFLELU�GLHWD�RUDO�HQ�ODV�SULPHUDV����KRUDV�GH�VX�LQJUHVR��7HQLHQGR�HQ�FXHQWD�TXH�OD�PD\RUtD�GH�ORV�HSLVRGLRV�GH�UHVDQJUDGR�VH�SURGXFHQ�HQ�ORV�WUHV�SULPHURV�GtDV��OD�GLHWD� DEVROXWD� WLHQH� FRPR� ILQDOLGDG� HYLWDU� XQD� LQWHUIHUHQFLD� HQ�FDVR� GH� QHFHVLWDU� XQD� VHJXQGD� HQGRVFRSLD� R� XQD� LQWHUYHQFLyQ�TXLU~UJLFD����������
1XPHURVRV� DXWRUHV�KDQ� DERJDGR�SRU� OD� LGHD�GH� UHDOL]DU� VLVWHPDV�GH� SXQWXDFLyQ� SDUD� HYDOXDU� HO� ULHVJR� GH� UHVDQJUDGR� GH� ORV�SDFLHQWHV� FRQ� KHPRUUDJLD� GLJHVWLYD� DOWD� XWLOL]DQGR� FULWHULRV�FOtQLFRV�\�HQGRVFySLFRV�
(Q� ������ 0RUJDQ�� UHDOL]D� XQ� SULPHU� VLVWHPD� GH� SXQWXDFLyQ�EDVDGR� SULQFLSDOPHQWH� HQ� FULWHULRV� FOtQLFRV� FRPR� OD� HGDG� GHO�SDFLHQWH��SUHVHQFLD�GH�HQIHUPHGDGHV�DVRFLDGDV�H�KLVWRULD�SUHYLD�GH�KHPRUUDJLD�GLJHVWLYD \�FODVLILFD�ORV�SDFLHQWHV�HQ�DOWR�\�EDMR�ULHVJR�GH�UHFLGLYD�KHPRUUiJLFD�
(Q� ������ +D\��� UHDOL]D� XQ� VLVWHPD� GH� SXQWXDFLyQ� EDVDGR� HQ� ��YDULDEOHV�� WLHPSR� GH� VDQJUDGR�� KHPRGLQDPLD� DO� LQJUHVR��HQIHUPHGDGHV�DVRFLDGDV�\�KDOOD]JRV�HQGRVFySLFRV��7DEOD��������
(VWH� DXWRU� FRQVLGHUD� ODV� VLJXLHQWHV� HQIHUPHGDGHV� DVRFLDGDV��LQVXILFLHQFLD� FDUGLDFD� FRQJHVWLYD�� FDUGLRSDWtD� LVTXpPLFD��LQVXILFLHQFLD� KHSiWLFD�� EURQFRSDWtD�� LQVXILFLHQFLD� UHQDO� FUyQLFD��HQIHUPHGDGHV� PDOLJQDV�� VHSVLV�� LQWHUYHQFLyQ� TXLU~UJLFD� HQ� ORV�~OWLPRV����GtDV�\�HGDG�VXSHULRU�D����DxRV�
6H� H[FOX\HQ� SDFLHQWHV� FRQ� KHPRUUDJLD� GLJHVWLYD� DOWD� SRU� YDULFHV�HVRIDJRJiVWULFDV�� HQIHUPHGDGHV� PDOLJQDV� GLVHPLQDGDV��LQHVWDELOLGDG� KHPRGLQiPLFD� SURORQJDGD�� WUDWDPLHQWR�DQWLFRDJXODQWH�� HQIHUPHGDG� DVRFLDGD� GHVFRPSHQVDGD�� HYLGHQFLD�GH� UHVDQJUDGR� UHFLHQWH� R� KLVWRULD� GH� P~OWLSOHV� UHVDQJUDGRV�LQWUDKRVSLWDODULRV�



��
7DEOD� ������ +D\� HW� DO�� ËQGLFH� SUHGLFWLYR� GHO� &HGDUV�6LQDL�0HGLFDO�&HQWHU�

��SXQWRV ��SXQWR ��SXQWRV ��SXQWRV
(QGRVFRSLD

Ò��3pSWLFD�EDVH�OLPSLD0DOORU\�:HLVV/$0*'XRGHQLWLV�1RUPDO

&RiJXOR�SODQR&RiJXOR�DGKHULGR/$0*�FRQ�HVWLJPDV�VDQJUDGR$QJLRGLVSODVLD
9DVR�YLVLEOH�QR�VDQJUDQWH

+HPRUUDJLD�DFWLYD9DULFHV&DUFLQRPD
7LHPSR !����KRUDV �����KRUDV (Q�KRVSLWDO

+HPRGLQiPLFD (VWDEOH ,QWHUPHGLD ,QHVWDEOH ��SXQWRV(QIHUPHGDGHV�DVRFLDGDV d � � � t �
d � ��� t �727$/ %DMR�ULHVJR ,QWHUPHGLR $OWR

(O� REMHWLYR� GH� HVWH� VLVWHPD� GH� SXQWXDFLyQ� HV� FODVLILFDU� D� ORV�SDFLHQWHV� HQ� EDMR� ULHVJR�� ULHVJR� LQWHUPHGLR� R� DOWR� ULHVJR� GH�UHFLGLYD�KHPRUUiJLFD��GH�FDUD�D�HVWDEOHFHU�XQD�DGHFXDGD�GXUDFLyQ�HQ�VX�HVWDQFLD�KRVSLWDODULD�
(Q� ������ 5RFNDOO������ SURSXVR� XQ� QXHYR� VLVWHPD� GH� SXQWXDFLyQ�XWLOL]DQGR� FRPR� YDULDEOHV� OD� HGDG�� HVWDGR� KHPRGLQiPLFR� DO�LQJUHVR�� HQIHUPHGDGHV� DVRFLDGDV�� GLDJQyVWLFR� HQGRVFySLFR� \�FDUDFWHUtVWLFDV� HQGRVFySLFDV� GH� OD� OHVLyQ� VDQJUDQWH� �SUHVHQFLD� R�DXVHQFLD�GH�HVWLJPDV�GH�VDQJUDGR�UHFLHQWH���7DEOD�������
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7DEOD�������6LVWHPD�GH�SXQWXDFLyQ�GH�5RFNDOO�
3XQWXDFLyQ � � � �(GDG !�� ����� t ��6KRFN 1R 7DTXLFDUGLD +LSRWHQVLyQ)F� ����� !����7DV t ��� !���� �����
(QIHUPHGDGHV�DVRFLDGDV 1R ,&&&��LVTXpPLFD

,5&��,�KHSiWLFD��(QIHUPHGDG�PDOLJQD�GLVHPLQDGD
'LDJQyVWLFR 0DOORU\�:HLVV�(QGRVFRSLD�QRUPDO 2WURV�GLDJQyVWLFRV 1HRSODVLDV�HVRIDJRJiVWULFDV
(VWLJPDV�VDQJUDGR�UHFLHQWH 1R�HVWLJPDV�&RiJXOR�SODQR

&RiJXOR�DGKHULGR9DVR�YLVLEOH6DQJUH�IUHVFD
)F� � IUHFXHQFLD�FDUGLDFD��7DV� � WHQVLyQ�DUWHULDO� VLVWyOLFD�� ,&&� � LQVXILFLHQFLD�FDUGLDFD�FRQJHVWLYD��,5&� �LQVXILFLHQFLD�UHQDO�FUyQLFD
/D� HVFDOD� GH� SXQWXDFLyQ� VH� VLW~D� HQWUH� �� \� ��� SXQWRV�� /RV�SDFLHQWHV�VH�FODVLILFDQ�HQ�GRV�JUXSRV�� �EDMR�ULHVJR�GH�UHVDQJUDGR�VL�OD�SXQWXDFLyQ��HV�d ��\�DOWR�ULHVJR�GH�UHVDQJUDGR�VL�HV�!��
5HFLHQWHV�HVWXGLRV�KDQ�LQWHQWDGR�YDOLGDU�HO�VLVWHPD�GH�SXQWXDFLyQ�GH�5RFNDOO��
&KXUFK��� HQ� ����� HVWXGLy� OD� YDOLGH]� GHO� tQGLFH� GH� 5RFNDOO� HQ�SDFLHQWHV� FRQ� +'$� SRU� XOFXV� SpSWLFR�� YLHQGR� FRPR� pVWH� VH�FRUUHODFLRQDED�SRVLWLYDPHQWH�FRQ�HO�UHVDQJUDGR�\�OD�PRUWDOLGDG�HQ�ORV�SDFLHQWHV�GH�DOWR�ULHVJR��tQGLFH�t ���
(Q� ������ 'XODL��� HVWXGLD� UHWURVSHFWLYDPHQWH� ���� SDFLHQWHV� FRQ�+'$� GH� FDXVD� QR� YDULFRVD�� FDOFXODQGR� HO� tQGLFH� GH� 5RFNDOO� \�HYDOXDQGR�OD�HYROXFLyQ�GH�ORV�PLVPRV�\�OD�XWLOL]DFLyQ�GH�UHFXUVRV��
'H� ��� SDFLHQWHV� FRQ� tQGLFH� �� ��� VyOR� XQR� UHVDQJUy�� \� QR� KXERp[LWXV��/D�HVWDQFLD�PHGLD�GH�HVWRV�HQIHUPRV�IXH�GH����r ����GtDV��(O� ����GH� HOORV� IXHURQ� LQJUHVDGRV� HQ� XQD� XQLGDG� HVSHFLDOL]DGD���
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(O�DXWRU�FRQFOX\H�TXH�HO�tQGLFH�GH�5RFNDOO�SXHGH�VHU�XWLOL]DGR�FRQ�VHJXULGDG� FRPR� UHIHUHQFLD� SDUD� ODV� DOWDV� � KRVSLWDODULDV� SUHFRFHV��HQ� SDFLHQWHV� GH EDMR� ULHVJR�� FRQ� HO� FRQVLJXLHQWH� DKRUUR� GH�UHFXUVRV��
3RU� ~OWLPR�� 6DQGHUV��� HQ� ����� HVWXGLy�� SURVSHFWLYDPHQWH�� ����SDFLHQWHV� FRQ� +'$� SRU� XOFXV� SpSWLFR� R� YDULFHV� HVRIiJLFDV�� 6H�FDOFXOy� HO� tQGLFH� GH� 5RFNDOO� \� VH� UHODFLRQy� � FRQ� OD� HYROXFLyQ�SRVWHULRU�GHO�SDFLHQWH��
(Q�ORV�����SDFLHQWHV�FRQ�XOFXV�SpSWLFR��HO�ULHVJR�GH�UHVDQJUDGR�VH�FRUUHODFLRQD� FRQ� XQ� DXPHQWR� GH� OD� SXQWXDFLyQ� GHO� tQGLFH��S �������SHUR�QR�RFXUUH�OR�PLVPR�FRQ��OD�PRUWDOLGDG��S!�������6L�ORV�SDFLHQWHV�SUHVHQWDQ�+'$�SRU�YDULFHV�HVRIiJLFDV��HO�tQGLFH�GH�5RFNDOO� VH� FRUUHODFLRQD� VLJQLILFDWLYDPHQWH� FRQ� HO� ULHVJR� GH�UHVDQJUDGR�\�OD�PRUWDOLGDG����������
(Q� HVWH� PRPHQWR� SDUHFH� VHU� UHFRPHQGDGR� HO� tQGLFH� GH� 5RFNDOO�SDUD� GLIHUHQFLDU� D� ORV� SDFLHQWHV� GH� EDMR� ULHVJR�� TXH� SXHGHQ� VHU�PDQHMDGRV� GH� IRUPD� DPEXODWRULD� R� FRQ� LQJUHVRV� FRUWRV�� GH� ORV�SDFLHQWHV� GH� DOWR� ULHVJR�� TXH� SUHFLVDQ� HO� WUDWDPLHQWR� \� FRQWURO�DGHFXDGRV���
(Q� ����� /RQJVWUHWK��� UHDOL]D� XQD� JXtD� SDUD� OD� VHOHFFLyQ� GH�DTXHOORV�SDFLHQWHV�FRQ�EDMR�ULHVJR�GH�UHVDQJUDGR�TXH�SRGUtDQ�VHU�GDGRV�GH�DOWD�WUDV�UHDOL]DU�OD�HQGRVFRSLD�VLQ�LQJUHVR�KRVSLWDODULR�
/RV�FULWHULRV�SDUD�OD�VHOHFFLyQ�GH�HVWRV�SDFLHQWHV�IXHURQ�� %XHQ�HVWDGR�JHQHUDO� 1R�KLSRWHQVLyQ� 1R�LQVXILFLHQFLD�KHSiWLFD�VHYHUD� 1R�HQIHUPHGDG�DVRFLDGD�VHYHUD� 1R�WUDWDPLHQWR�DQWLFRDJXODQWH� 1R�KHPDWHPHVLV� R�P~OWLSOHV� HSLVRGLRV�GH�PHOHQD� HO� GtD�GH� OD�SUHVHQWDFLyQ� 1R�DQHPLD�VHYHUD��KHPRJORELQD������JU�O�



��
� $GHFXDGR�VRSRUWH�GRPLFLOLDULR)XHURQ�FULWHULRV�DEVROXWRV�GH�H[FOXVLyQ�OD�SUHVHQFLD�GH�VLJQRV�GH�KHPRVWDVLD� UHFLHQWH� HQ� OD� OHVLyQ� HQGRVFySLFD�� YDULFHV�HVRIDJRJiVWULFDV�\�JDVWURSDWtD�GH�OD�KLSHUWHQVLyQ�SRUWDO�
(Q�HVWH�HVWXGLR�IXHURQ�DOWDGRV�VLQ�LQJUHVR�WUDV�HQGRVFRSLD�HO�����GH� ORV� SDFLHQWHV� FRQ� +'$�� GH� ORV� FXDOHV� VROR� XQ� SDFLHQWH� FRQ�XOFXV�GXRGHQDO�LQJUHVy����K�GHVSXpV�GH�OD�SULPHUD�HQGRVFRSLD�SRU�UHVDQJUDGR�� OD� HYROXFLyQ� IXH� IDYRUDEOH� WUDV� WUDWDPLHQWR� FRQ�HOHFWURFRDJXODFLyQ�HQ�OD�VHJXQGD�HQGRVFRSLD��
3RVWHULRUPHQWH�� HO� PLVPR� DXWRU��� SXEOLFy� XQD� VHULH� GH� ����SDFLHQWHV�FRQ�+'$�WUDWDGRV�VLQ�LQJUHVR��EDMR�ORV�PLVPRV�FULWHULRV�FOtQLFRV� \� HQGRVFySLFRV�� FRQ� VROR� XQ� UHLQJUHVR� FXDWUR� GtDV�GHVSXpV� GH� OD� SULPHUD� HQGRVFRSLD�� HO� SDFLHQWH� HYROXFLRQy�FRUUHFWDPHQWH� WUDV� HOHFWURFRDJXODFLyQ� HQ� OD� VHJXQGD� HQGRVFRSLD��1LQJ~Q�SDFLHQWH�IDOOHFLy��
ÒOWLPDPHQWH�� RWURV�DXWRUHV�KDQ�HVWXGLDGR� OD�XWLOLGDG�GH� VLVWHPDV�GH� SXQWXDFLyQ� SDUD� YDORUDU� HO� ULHVJR� GH� UHVDQJUDGR� EDVDGRV�H[FOXVLYDPHQWH�HQ�FULWHULRV�FOtQLFRV��SUH�HQGRFySLFDPHQWH�
%ODWFKIRUG���� HQ�HO�DxR�������HVWXGLD�OD�HILFDFLD�GH�XQ�VLVWHPD�GH�SXQWXDFLyQ�FOtQLFR�HQ������SDFLHQWHV�FRQ�+'$��EDViQGRVH�HQ�ODV�YDULDEOHV�� KHPRJORELQD�� XUHD� HQ� VDQJUH�� IUHFXHQFLD� FDUGLDFD��WHQVLyQ� DUWHULDO� VLVWyOLFD�� SUHVHQFLD� GH� VtQFRSH� R� PHOHQD��HQIHUPHGDG� KHSiWLFD� R� IDOOR� FDUGtDFR�� (VWH� VLVWHPD� UHVXOWD�GLVFULPLQDU�ELHQ�D�ORV�SDFLHQWHV��FRQ�XQ�iUHD�EDMR�OD�FXUYD�5RF�GH�����������&,�������������
(Q�HO�DxR ������9LGDO��� HVWXGLD�SURVSHFWLYDPHQWH�����SDFLHQWHV�FRQ� +'$� FDXVDGD� SRU� XOFXV� SpSWLFR�� +DOOy� FXDWUR� IDFWRUHV�LQGHSHQGLHQWHV� SUHGLFWRUHV� GH� ULHVJR� GH� UHVDQJUDGR�� XQR� FOtQLFR��VtQFRSH��IDOOR�FDUGtDFR��DQJRU�R�WHQVLyQ�DUWHULDO�������PP�+J��\�ORV�RWURV�WUHV HQGRVFySLFRV��WDPDxR�GHO�XOFXV��DVSHFWR�GH�OD�EDVH�\�SUHVHQFLD� GH� UHVWRV� KHPiWLFRV��� (VWH� VLVWHPD� HV� YDOLGDGR�SRVWHULRUPHQWH� FRQ� RWUD� VHULH� GH� ���� SDFLHQWHV�� SUHVHQWDQGR� XQ�



��
���GH�UHVDQJUDGRV�QR�SUHGHFLGRV��
3RU�~OWLPR��=DUDJR]D��� HVWXGLD�HQ������D�����SDFLHQWHV�FRQ�+'$�GH� RULJHQ� QR� YDULFRVR��2EWLHQH� XQD� VHULH� GH� YDULDEOHV� FOtQLFDV� \�DQDOtWLFDV�� TXH� GLYLGH� HQ��PD\RUHV� �VKRFN�� KHSDWRSDWtD�� FRQVXPR�GH�DQWLFRDJXODQWHV�\�UDWLR�XUHD�FUHDWLQLQD�!����\�PHQRUHV��+WR��������FRQVXPR�GH�DOFRKRO��DQWHFHGHQWHV�GH�+'$�\�HGDG�VXSHULRU�D� ��� DxRV�� VHJ~Q� VX� LPSRUWDQFLD��&RQRFLHQGR� HVWDV� YDULDEOHV�� HO�DXWRU� DILUPD�TXH� VH�SXHGH� FDOFXODU� OD� SUREDELOLGDG� LQGLYLGXDO�GH�SUHVHQWDU� XQ� FXUVR� FOtQLFR� GHVIDYRUDEOH� FRQ�XQD� VHQVLELOLGDG� GHO�������� HVSHFLILFLGDG� GH� ������� YDORU� SUHGLFWLYR� SRVLWLYR� ����\�YDORU� SUHGLFWLYR� QHJDWLYR� ����� 7UDV� LQFOXLU� HQ� XQ� HVWXGLR�SRVWHULRU�ODV�YDULDEOHV�HQGRVFySLFDV�SURIXQGLGDG�\�ORFDOL]DFLyQ�GH�OD� OHVLyQ�� OD� FDSDFLGDG�SUHGLFWLYD�GHO�PRGHOR�PHMRUD��SHUR�QR�GH�IRUPD�VLJQLILFDWLYD��
3DUHFHQ� QHFHVDULRV� PiV� HVWXGLRV� SDUD� YDOLGDU� OD� XWLOLGDG� GH� ORV�VLVWHPDV� GH� SXQWXDFLyQ� FOtQLFRV�� TXH� Vt� SDUHFHQ� ~WLOHV� HQ� ORV�KRVSLWDOHV� TXH� QR� GLVSRQHQ� GH� OD� SRVLELOLGDG� GH� UHDOL]DU�HQGRVFRSLD�GH��IRUPD�XUJHQWH�
(Q� FXDOTXLHU� FDVR�� HO� SURSyVLWR� ILQDO� GH� WRGRV� ORV� VLVWHPDV� GH�SXQWXDFLyQ� HV� DVLJQDU� D� FDGD� SDFLHQWH� FRQ� KHPRUUDJLD� GLJHVWLYD�DOWD� XQ� SRWHQFLDO� ULHVJR� GH� UHFLGLYD� KHPRUUiJLFD� \�PXHUWH� \�� GH�HVWD� PDQHUD�� HVWLPDU� OD� GXUDFLyQ� QHFHVDULD� SUHYLVLEOH� GH� VX�HVWDQFLD� KRVSLWDODULD�� (VWR� SHUPLWLUtD� UHGXFLU� OD� GXUDFLyQ� GHO�LQJUHVR� HQ� DTXHOORV� SDFLHQWHV� FRQ� EDMR� ULHVJR� GH� UHFLGLYD�KHPRUUiJLFD��FRQ�HO�VXEVLJXLHQWH�DKRUUR�GH�UHFXUVRV�HFRQyPLFRV�
(O� PDQHMR� GH� ORV� SDFLHQWHV� FRQ� EDMR� \� DOWR� ULHVJR� GH� UHFLGLYD�KHPRUUiJLFD� FDPELD� GHVGH� TXH� /DLQH��� HQ� ������ UHDOL]D� XQ�DOJRULWPR� SDUD� HO� WUDWDPLHQWR� GHO� SDFLHQWH� FRQ� KHPRUUDJLD�GLJHVWLYD�DOWD�GH�FDXVD�XOFHURVD��7DEOD�������
(VWH� DXWRU� SURSRQH� TXH� XQD� YDORUDFLyQ� LQLFLDO� GH� ORV� IDFWRUHV�FOtQLFRV�SURQyVWLFRV�MXQWR�FRQ�OD�UHVSXHVWD�LQLFLDO�D�ODV�PDQLREUDV�GH� UHSRVLFLyQ� KLGURHOHFWUROtWLFD� VLUYHQ� SDUD FODVLILFDU� D� ORV�



��
SDFLHQWHV� HQ� DOWR� \� EDMR� ULHVJR� GH� UHVDQJUDGR�� /RV� SDFLHQWHV� GH�DOWR� ULHVJR� GHEHUtDQ� VHU� LQJUHVDGRV� HQ� XQLGDGHV� HVSHFLDOHV� \� ORV�SDFLHQWHV�GH�EDMR�ULHVJR�HQ�VDOD�FRQYHQFLRQDO�R�LQFOXVR�HVSHUDU�HQ�OD�VDOD�GH�XUJHQFLDV�KDVWD�OD�UHDOL]DFLyQ�GH�OD�HQGRVFRSLD�
8QD� YH]� UHDOL]DGD� OD� HQGRVFRSLD�� HO� PDQHMR� SRVWHULRU� GH� HVWRV�SDFLHQWHV�GHSHQGHUi�GHO�UHVXOWDGR�GH�OD�PLVPD��$Vt��ORV�SDFLHQWHV�TXH� SUHVHQWDQ� EDVH� OLPSLD� WLHQHQ� XQD� LQFLGHQFLD� GH� UHVDQJUDGR�HQWUH� ��� \� ��� \� SUiFWLFDPHQWH� QXQFD� UHTXLHUHQ� LQWHUYHQFLyQ�TXLU~UJLFD� SDUD� HO� FRQWURO� GH� OD� KHPRUUDJLD�� HVWRV� SDFLHQWHV�SRGUtDQ�VHU�GDGRV�GH�DOWD�HQ�ODV�SULPHUDV����KRUDV�
(Q� DTXHOORV� SDFLHQWHV� TXH� SUHVHQWDQ� XQ� FRiJXOR� SODQR� R� XQ�FRiJXOR� DGKHULGR� OD� LQFLGHQFLD� GH� UHVDQJUDGR� \� OD� QHFHVLGDG� GH�LQWHUYHQFLyQ� TXLU~UJLFD� HV� PD\RU� \� SRU� OR� WDQWR� UHTXLHUHQ� XQ�LQJUHVR�KRVSLWDODULR�TXH�YDUtD�HQWUH���\���GtDV�
)LQDOPHQWH�� ORV� SDFLHQWHV� FRQ� VDQJUDGR� DFWLYR� R� YDVR� YLVLEOH� QR�VDQJUDQWH� SUHVHQWDQ� XQ� DOWR� ULHVJR� GH� UHFLGLYD� KHPRUUiJLFD� \�PXHUWH�� \�SRU� OR� WDQWR�GHEHUtDQ� VHU� LQJUHVDGRV�HQ�XQD�XQLGDG�GH�YLJLODQFLD� HVSHFLDO�� 'DGR� TXH� HO� ���� GH� ORV� HSLVRGLRV� GH�UHVDQJUDGR� HQ� HVWRV� SDFLHQWHV� VH� SURGXFHQ� HQ� ORV� WUHV� SULPHURV�GtDV���� HVWH� DXWRU� SURSRQH� TXH� HVWRV� SDFLHQWHV� QR� GHEHUtDQ� VHU�GDGRV�GH�DOWD�DQWHV�GHO�WHUFHU�GtD�



��

7DEOD� ������ $OJRULWPR� SDUD� HO� WUDWDPLHQWR� GH� SDFLHQWHV� FRQ�+'$�VHJ~Q�/DLQH

(Q�QXHVWUR�6HUYLFLR�GH�&LUXJtD��\��EDViQGRQRV�HQ�HO�PHQFLRQDGR�WUDEDMR�GH�/DLQH�� GH��������HQ������VH�LQWURGXMR XQ�SURWRFROR�GH�DOWD�SUHFR]�HQ�SDFLHQWHV�FRQ�+'$�\�EDMR�ULHVJR�GH�UHVDQJUDGR��D�SDUWLU�GH��FULWHULRV�FOtQLFRV�\�HQGRVFySLFRV����
6H�FRPSDUDURQ� �GRV�SHULRGRV�GH�HVWXGLR��FDGD�XQR�GH�XQ�DxR�GH�GXUDFLyQ�� HQ� HO� SULPHU� SHULRGR�� OR� SDFLHQWHV� IXHURQ� WUDWDGRV� FRQ�LJXDOHV�FULWHULRV�FRPR�KDVWD�HQWRQFHV��(Q�HO�VHJXQGR�SHUtRGR��ORV�

6DOD�XUJHQFLDV�R�LQJUHVR�HQ�SODQWD

6DQJUDGR�DFWLYR�R�YDVR�YLVLEOHQR�VDQJUDQWH
7HUDSLD�HQGRVFySLFD

(YDOXDFLyQ�GH�LQGLFDGRUHV�SURQyVWLFRV�FOtQLFRV
$OWR�ULHVJR %DMR�ULHVJR

$GPLVLyQ�HQ�8&,
(QGRVFRSLD

&RiJXOR�DGKHULGR &RiJXOR�SODQR

3ODQWD����GtDV

%DVH�OLPSLD

$OWD�HQ���GtD8&,����GtD��SODQWD����GtDV



��
SDFLHQWHV� IXHURQ� WUDWDGRV� EDMR� FULWHULRV� GHO� SURWRFROR� GH� DOWD�SUHFR]��
'H� ORV� ���� SDFLHQWHV� FRQ�+'$�� HO� ���� FXPSOLHURQ� FULWHULRV� GH�DOWD� SUHFR]�� ���� HQ� HO� SHULRGR� FRQWURO� \� ���� HQ� HO� SHULRGR� GH�HVWXGLR�� (QWUH� HVWRV� GRV� JUXSRV� GH� HQIHUPRV� FDQGLGDWRV� D� DOWD�SUHFR]�� QR� H[LVWLHURQ� GLIHUHQFLDV� VLJQLILFDWLYDV� H[FHSWR� HQ� OD�GXUDFLyQ�GH�OD�HVWDQFLD�KRVSLWDODULD���������������������������������������������������������������������������������������
(Q�HO�SHULRGR�FRQWURO��IXHURQ�DOWDGRV�SUHFR]PHQWH�HO�����GH�ORV�HQIHUPRV� FDQGLGDWRV�� \� HO� ���� HQ� HO� SHULRGR� GH� HVWXGLR�� S� ���������/D�PHGLD�GH�HVWDQFLD�IXH�UHGXFLGD�GH���r ����D����r ����GtDV��S����������
/RV� KDOOD]JRV� HQGRVFySLFRV� IXHURQ� LJXDOHV� HQ� ORV� GRV� SHULRGRV����S �������
5HVSHFWR�D�ODV�FDUDFWHUtVWLFDV�GH�ORV�SDFLHQWHV�QR�LQFOXLEOHV��QR�VH�KDOODURQ� GLIHUHQFLDV� HQWUH� ORV� GRV� JUXSRV� H[FHSWR� HQ� OD� HVWDQFLD�KRVSLWDODULD��TXH�IXH�EDVWDQWH�PHQRU�HQ�HO�SHULRGR�GH�HVWXGLR�
/DV�~QLFDV�GLIHUHQFLDV�KDOODGDV�HQWUH�ORV�FDQGLGDWRV�D�DOWD�SUHFR]�TXH� IXHURQ� DOWDGRV� SUHFR]PHQWH� \� ORV� TXH� QR�� IXHURQ� TXH� ORV�~OWLPRV� SUHVHQWDEDQ� XQ� KHPDWRFULWR� PHQRU� DO� LQJUHVR�� PD\RU�Q~PHUR� GH� FRQFHQWUDGRV� GH� KHPDWtHV� WUDQVIXQGLGRV�� PD\RU�UHVDQJUDGR LQWUDKRVSLWDODULR��PD\RU�QHFHVLGDG�GH�FLUXJtD�\�PD\RU�Q~PHUR�GH�DOWDV�HVSHUDGDV�HQ�ILQ�GH�VHPDQD��(O�DQiOLVLV�HVWDGtVWLFR�PXOWLYDULDEOH� PRVWUy� TXH� HO� +WR� �� ���� DO� LQJUHVR� \� HO� DOWD�HVSHUDGD�HQ�ILQ�GH�VHPDQD�VH�DVRFLDEDQ�D�HVWDQFLD�LJXDO�R�VXSHULRU�D���GtDV��
/RV� FULWHULRV� GH� LQFOXVLyQ� QR� IXHURQ� YiOLGRV� � SDUD� SUHGHFLU� HO�UHVDQJUDGR�HQ�HO�����GH�ORV�FDVRV��(O�WDPDxR�GH�OD�~OFHUD��t ��FP�IXH��IDFWRU�SUHGLFWLYR�GH�DOWR�ULHVJR�HQ�HVH�HVWXGLR��SRU�OR�TXH�HQ�HO� WUDEDMR� TXH� DKRUD� SUHVHQWDPRV� VH� � LQFOX\H� FRPR� FULWHULR� GH�H[FOXVLyQ��VHD�FXDO�VHD�HO�HVWDGR�KHPRGLQiPLFR�GHO�SDFLHQWH�\�HO�DVSHFWR�HQGRVFySLFR�GH�OD�OHVLyQ�



��

8QD�YH]� LQWURGXFLGR�HO�SURWRFROR�GH�DOWD�SUHFR]�HQ� ORV�SDFLHQWHV�FRQ�+'$�GH�EDMR�ULHVJR�GH�UHVDQJUDGR�\�KDELpQGRVH�GHPRVWUDGR�TXH� HV� HILFD]� \� VHJXUR�� QRV� SURSRQHPRV� HVWXGLDU� VL� SXHGH�PHMRUDUVH� HO� FXPSOLPLHQWR� GHO� PLVPR� VLQ� TXH� HOOR� DIHFWH�QHJDWLYDPHQWH�D��ORV�FULWHULRV�GH�FDOLGDG�DVLVWHQFLDO�������������������������������������������������������������������������������
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���2%-(7,926���2%-(7,926
���� -867,),&$&,Ï1�'(/�(678',2
(Q� QXHVWUR� 6HUYLFLR� GH� &LUXJtD�� \� � EDViQGRQRV� HQ� HO� WUDEDMR� GH�/DLQH�� GH��������VH�LQWURGXFH HQ������XQ�SURWRFROR�GH�DOWD�SUHFR]�HQ� SDFLHQWHV� FRQ� +'$� \� EDMR� ULHVJR� GH� UHVDQJUDGR�� GHILQLGR�VHJ~Q��FULWHULRV�FOtQLFRV�\�HQGRVFySLFRV����
6H� HQFRQWUy� TXH� ORV� IDFWRUHV� SUHGLFWLYRV� GH� HVWDQFLD� LJXDO� R�VXSHULRU�D�WUHV�GtDV�HQ�ORV�FDQGLGDWRV�D�DOWD�SUHFR]�IXHURQ���������+WR�������DO�LQJUHVR��HO�UHVDQJUDGR�GXUDQWH�HO�LQJUHVR��OD�GHPRUD�HQ�OD�HQGRVFRSLD�PiV�GH����K�R�OD�QHFHVLGDG�GH�VHJXQGD�HQGRVFRSLD�\� HO� DOWD� SUHYLVWD� HQ� ILQ� GH� VHPDQD�� (O� DQiOLVLV� HVWDGtVWLFR�PXOWLYDULDEOH PRVWUy� TXH� HO� +WR� �� ���� DO� LQJUHVR� \� HO� DOWD�HVSHUDGD�HQ�ILQ�GH�VHPDQD�VH�DVRFLDEDQ�D�HVWDQFLD�LJXDO�R�VXSHULRU�D����GtDV��(VWH�SURWRFROR�GHPRVWUy�VHU�HILFD]�\�VHJXUR����
/RV� FULWHULRV� GH� LQFOXVLyQ� QR� IXHURQ� YiOLGRV� � SDUD� SUHGHFLU� HO�UHVDQJUDGR�HQ�HO���� GH�ORV�FDVRV��(O�WDPDxR�GH�OD�~OFHUD��t ��FP�IXH��IDFWRU�SUHGLFWLYR�GH�DOWR�ULHVJR�HQ�HVH�HVWXGLR��SRU�OR�TXH�HQ�QXHVWUR� HVWXGLR� VH� � LQFOX\H� FRPR� FULWHULR� GH� H[FOXVLyQ�� VHD� FXDO�VHD�HO�HVWDGR�KHPRGLQiPLFR�GHO�SDFLHQWH�\�HO�DVSHFWR�HQGRVFySLFR�GH�OD�OHVLyQ�



��

�����2%-(7,926
�� (YDOXDU�VL��FRPR�UHVXOWDGR�GH�OD�H[FOXVLyQ�GH�ODV�~OFHUDV�GH�WDPDxR� LJXDO� R� VXSHULRU� D� �� FP� FRPR� FDQGLGDWRV� D� DOWD�SUHFR]��GLVPLQX\H�HO�Q~PHUR�GH�SDFLHQWHV�TXH�UHVDQJUDQ�
�� (VWXGLDU� VL� OD� FRQVROLGDFLyQ� GHO� SURWRFROR� DXPHQWD� VX�FXPSOLPLHQWR��PD\RU�SURSRUFLyQ�GH�DOWDV�SUHFRFHV�UHVSHFWR�D�ORV�FDQGLGDWRV��\�PRGLILFD�OD�HVWDQFLD��PHGLD�KRVSLWDODULD��
�� (YDOXDU�TXH�IDFWRUHV�OLPLWDQWHV�GHO�DOWD�SUHFR]��LQIOX\HQ�HQ�OD�LPSOHPHQWDFLyQ�GHO�SURWRFROR�
�� ([DPLQDU� VL� � OD� LPSOHPHQWDFLyQ�GHO� SURWRFROR� DIHFWD� D� ORV�SDUiPHWURV�GH�FDOLGDG�DVLVWHQFLDO�



��



��

���0$7(5,$/�<�0e72'26



��
���0$7(5,$/�<�0e72'26
�����',6(f2
(VWH�HVWXGLR�KD�VLGR�UHDOL]DGR�HQ�OD�&LXWDW�6DQLWjULD�L�8QLYHUVLWjULD�GH� %HOOYLWJH� �+RVSLWDO� 3UtQFHSV� G¶(VSDQ\D��� FHQWUR� VDQLWDULR� GH�WHUFHU�QLYHO�TXH�GLVSRQH�GH�����FDPDV�\�TXH�DVLVWH�D�XQD�iUHD�FRQ�XQD�SREODFLyQ�GH�����������KDELWDQWHV�
6H� WUDWD� GH� XQ� HVWXGLR FOtQLFR� SURVSHFWLYR� TXH� LQFOX\H� WRGRV� ORV�HSLVRGLRV�GH�+'$�LQJUHVDGRV�HQ�HO�KRVSLWDO�GHVGH�HO��6HUYLFLR�GH�8UJHQFLDV�GXUDQWH��FLQFR�DxRV��������������
$�FDGD�SDFLHQWH�FRQ�+'$�VH�OH�KDQ�DSOLFDGR�XQD�VHULH�GH�FULWHULRV�FOtQLFRV�\�HQGRVFySLFRV SDUD�VHOHFFLRQDU�DTXHOORV�FRQ�EDMR�ULHVJR�GH� UHFLGLYD� KHPRUUiJLFD�� /RV� SDFLHQWHV� FRQ� EDMR� ULHVJR� GH�UHVDQJUDGR��KDQ�VLGR�LQFOXLGRV�HQ�XQ�SURWRFROR�GH�DOWD�SUHFR]�
�����9$/25$&,Ï1�5,(6*2�5(6$1*5$'2��6(/(&&,Ï1�'(�3$&,(17(6
&DGD�SDFLHQWH�IXH�LQLFLDOPHQWH�HYDOXDGR�HQ�HO�iUHD�GH�XUJHQFLDV��GRQGH�VH�FRQILUPDED�HO�GLDJQyVWLFR�GH�KHPRUUDJLD�GLJHVWLYD�DOWD�\��VH� UHDOL]DED� XQD� YDORUDFLyQ� GH� VX� VLWXDFLyQ� KHPRGLQiPLFD�� DVt�FRPR�GH�ODV�PDQLIHVWDFLRQHV�FOtQLFDV�GHO�SDFLHQWH�\�HO� WLHPSR�GH�HYROXFLyQ�GH�ODV�PLVPDV�
/D� YDORUDFLyQ� FRQMXQWD� GH� FULWHULRV� FOtQLFRV� \� HQGRVFySLFRV�SHUPLWLy� OD� VHOHFFLyQ� GH� ORV� SDFLHQWHV� FRQ� EDMR� ULHVJR� GH�UHVDQJUDGR�



��
(O� GLDJQyVWLFR� GH� KHPRUUDJLD� GLJHVWLYD� DOWD� VH� UHDOL]y� VHJ~Q� ORV�VLJXLHQWHV�FULWHULRV�
x 2EVHUYDFLyQ�GH�KHPDWHPHVLVx (YLGHQFLD�GH�PHOHQDVx $VSLUDGR�SRU�VRQGD�QDVRJiVWULFD�GH�VDQJUH�R�FRQWHQLGR�HQ�SRVR�GH�FDIpx +LVWRULD� GH� KHPDWHPHVLV� R� PHOHQDV� \� XQ� GLDJQyVWLFR�HQGRVFySLFR
7RGRV�ORV�SDFLHQWHV�D�ORV�FXDOHV��SRU�GLIHUHQWHV�PRWLYRV��QR�VH�OHV�SUDFWLFy�HQGRVFRSLD�IXHURQ�H[FOXLGRV�GHO HVWXGLR�
$O� FRPLHQ]R� GHO� HVWXGLR� GHILQLPRV� TXp� SDFLHQWHV� HUDQ�FRQVLGHUDGRV� GH� EDMR� ULHVJR� GH� UHFLGLYD� KHPRUUiJLFD� \�� SRU� OR�WDQWR�� VXVFHSWLEOHV� GH� OD� DSOLFDFLyQ� GHO� SURWRFROR� GH� DOWD�SUHFR]��3DUD� HOOR� HVWDEOHFLPRV� XQD� VHULH� GH� FULWHULRV� FOtQLFRV� \�HQGRVFySLFRV� EDVDGRV� HQ� GDWRV� DSRUWDGRV� SRU� /DLQH� \�FRODERUDGRUHV�HQ��������
&5,7(5,26�'(�,1&/86,Ï1

x &ULWHULRV�FOtQLFRV�
� HVWDELOLGDG� KHPRGLQiPLFD� HQ� HO� PRPHQWR� GHO� LQJUHVR� R�LQHVWDELOLGDG� WUDQVLWRULD�� &RQVLGHUDPRV� LQHVWDELOLGDG�WUDQVLWRULD� VL� HO� SDFLHQWH� HQ� HO� PRPHQWR� GH� DFXGLU� D�XUJHQFLDV� SUHVHQWD� KLSRWHQVLyQ� \�R� WDTXLFDUGLD� TXH�UHPLWHQ� WUDV� OD� DGPLQLVWUDFLyQ� GH� IOXLGRWHUDSLD�HQGRYHQRVD�� VLQ� SUHVHQWDU� QXHYRV� HSLVRGLRV� GH�LQHVWDELOLGDG� QR�QHFHVLGDG�GH�WUDWDPLHQWR�DQWLFRDJXODQWH� QR� SUHVHQWDU� QLQJXQD� HQIHUPHGDG� DVRFLDGD�GHVFRPSHQVDGD� TXH� SRU� Vt� PLVPD� UHTXLULHVH� LQJUHVR�KRVSLWDODULR



��
x &ULWHULRV�HQGRVFySLFRV�

� ~OFHUDV�GXRGHQDOHV�\�JiVWULFDV�FRQ�EDVH�OLPSLD�R�FRiJXOR�SODQR
� 7RGD�OHVLyQ�FDXVDQWH�GH�KHPRUUDJLD�GLJHVWLYD�TXH�QR�IXHUD�QL� YDULFHV� HVRIiJLFDV�� QL� WXPRUHV� HVRIDJRJiVWULFRV�� QL�'LHXODIR\�� HV� GHFLU�� HVRIDJLWLV�� VtQGURPH� GH� 0DOORU\�:HLVV�� OHVLRQHV� DJXGDV� GH� OD� PXFRVD� JiVWULFD�� OHVLRQHV�YDVFXODUHV��GXRGHQLWLV��HWF�

&5,7(5,26�'(�(;&/86,Ï1
x &ULWHULRV�FOtQLFRV��

� ,QHVWDELOLGDG�KHPRGLQiPLFD
� 7UDWDPLHQWR�DQWLFRDJXODQWH
� (QIHUPHGDG� DVRFLDGD� GHVFRPSHQVDGD� TXH� SUHFLVH�LQJUHVR�SRU�Vt�PLVPD�

x &ULWHULRV�HQGRVFySLFRV�
� 1R�UHDOL]DFLyQ�GH�HQGRVFRSLD� (QGRVFRSLD�QRUPDO�R�QR�FRQFOX\HQWH�� 3UHVHQFLD�GH�VDQJUH�IUHVFD�HQ�HVWyPDJR�R�GXRGHQR�� 9DULFHV�HVRIDJRJiVWULFDV��'LHXODIR\�\�WXPRUHV�����������������������������HVRIDJRJiVWULFRV�FRPR�FDXVD�GH�KHPRUUDJLD�GLJHVWLYD



��
�����'(),1,&,Ï1�'(�$/7$�35(&2=
'HILQLPRV�DOWD�SUHFR]��GH�IRUPD�FRQYHQFLRQDO��FRPR�OD�GXUDFLyQ�GH�OD�HVWDQFLD�KRVSLWDODULD�HQWUH���\���GtDV�
&DOFXODPRV�HO�YDORU�GH�OD�HVWDQFLD�KRVSLWDODULD�FRPR�OD�GLIHUHQFLD�HQWUH�HO�GtD�GHO�DOWD�\�HO�GtD�GHO�LQJUHVR�KRVSLWDODULR�
�����9$5,$%/(6�(678',$'$6
8QD�YH]� UHDOL]DGR�HO�GLDJQyVWLFR�GH�KHPRUUDJLD�GLJHVWLYD�DOWD�VH�FRQIHFFLRQy�XQD�ILFKD GH�UHFRJLGD�GH�GDWRV�SDUD�FDGD�SDFLHQWH��HQ�OD�FXDO�VH�UHJLVWUDURQ�ODV�VLJXLHQWHV�YDULDEOHV��
x 1RPEUH�x (GDG��x 6H[R��x $QWHFHGHQWHV� SpSWLFRV� GHO� SDFLHQWH�� LQFOX\HQGR�KLVWRULD�SUHYLD�GH� GLVSHSVLD�� ~OFHUD� JDVWURGXRGHQDO� \� UHIOXMR� JDVWURHVRIiJLFR��DVt� FRPR� DQWHFHGHQWHV� GH� FRPSOLFDFLRQHV� GH� OD� PLVPD�� FRPR�KHPRUUDJLD��SHUIRUDFLyQ�R�HVWHQRVLV�x &LUXJtD�JDVWURHVRIiJLFD�SUHYLD�\�WLSR�GH�LQWHUYHQFLyQ�x +HPRUUDJLD�GLJHVWLYD�DOWD�SUHYLD��Q~PHUR�GH�HSLVRGLRV�\�FDXVD�GH�ORV�PLVPRV�x 3DWRORJtDV�DVRFLDGDV��WDOHV�FRPR�HQIHUPHGDGHV�FDUGtDFDV��+7$��LQVXILFLHQFLD� FDUGLDFD� FRQJHVWLYD�� DUULWPLD�� LQIDUWR� DJXGR� GH�PLRFDUGLR� HQ� ORV� VHLV� ~OWLPRV� PHVHV�� FDUGLRSDWtD� LVTXpPLFD���SDWRORJtD� YDVFXODU� SHULIpULFD�� HQIHUPHGDGHV� QHXUROyJLFDV��HQFHIDORSDWtDV� DJXGDV� \� FUyQLFDV�� DFFLGHQWHV� FHUHEUR�YDVFXODUHV�� $O]KHLPHU��� SDWRORJtD� UHQDO�� QHRSODVLDV�� SDWRORJtD�SXOPRQDU� �(32&�� QHXPRQtD��� KHSDWRSDWtD� FUyQLFD�� GLDEHWHV�PHOOLWXV�\�HQIHUPHGDGHV�UHXPiWLFDV�



��
x ,QJHVWD�GH� IiUPDFRV�� LQFOX\HQGR� IiUPDFRV�JDVWUROHVLYRV� �iFLGR�DFHWLOVDOLFtOLFR�� DQWLLQIODPDWRULRV� QR� HVWHURLGHRV� \� FRUWLFRLGHV���DQWLFRDJXODQWHV� RUDOHV�� KHSDULQD�� DQWLDJUHJDQWHV� SODTXHWDULRV� H�LQJHVWD�GH�DQWL�+�� \�RPHSUD]RO�HQ�OD�VHPDQD�SUHYLD�DO�LQJUHVR�x )RUPD�GH�SUHVHQWDFLyQ�GH�OD�KHPRUUDJLD��SUHVHQFLD�GH�PHOHQDV��KHPDWHPHVLV� R� UHFWRUUDJLDV�� DVt� FRPR� WLHPSR�GH� HYROXFLyQ� ������KRUDV��!����KRUDV��x 9DORUDFLyQ� KHPRGLQiPLFD� GHO� SDFLHQWH�� LQFOX\HQGR� SUHVLyQ�DUWHULDO� \� IUHFXHQFLD� FDUGtDFD� HQ� HO� PRPHQWR� GHO� LQJUHVR��HVWDELOLGDG�R�LQHVWDELOLGDG�KHPRGLQiPLFD�\�SUHVHQFLD�GH�VKRFN�x 1HFHVLGDG� GH� HQGRVFRSLD� XUJHQWH� R� LQPHGLDWD� \� PRPHQWR� GH�UHDOL]DFLyQ�GH�OD�PLVPD�x /HVLyQ� HQGRVFySLFD� FDXVDO�� SUHVHQFLD� GH� OHVLRQHV� DVRFLDGDV� \�FDUDFWHUtVWLFDV� HQGRVFySLFDV� GH� OD� OHVLyQ� FDXVDO��(Q� HO� FDVR�GH�~OFHUDV�JDVWURGXRGHQDOHV�VH�UHFRJLHURQ�ODV�FDUDFWHUtVWLFDV�GH�ODV�PLVPDV� �EDVH� OLPSLD�� FRiJXOR� SODQR�� FRiJXOR� URMR� DGKHULGR��YDVR�YLVLEOH��~OFHUD�EDEHDQWH�R�VDQJUDGR�DUWHULDO�DFWLYR��x 7UDWDPLHQWR� LQLFLDO�GH� OD�KHPRUUDJLD�\�HYROXFLyQ�GH� OD�PLVPD��1HFHVLGDG� GH� FLUXJtD� H� LQGLFDFLyQ� GH� LQWHUYHQFLyQ� TXLU~UJLFD�XUJHQWH�x +HPDWRFULWR�\�XUHD�HQ�HO�PRPHQWR�GHO�LQJUHVR�x 1HFHVLGDG�GH�KHPRGHULYDGRV�\�VX�FDQWLGDG�x (YROXFLyQ��DOWD�KRVSLWDODULD��FLUXJtD�R�p[LWXV��x 1HFHVLGDG�GH�FLUXJtD��WLSR�GH�LQWHUYHQFLyQ�\�FRPSOLFDFLRQHV��x 0RUWDOLGDG�\�FDXVD�GH�OD�PLVPD�x )HFKDV�GH�LQJUHVR�\�DOWD��x 'tDV�GH�HVWDQFLD�KRVSLWDODULD�x 5HLQJUHVR�HQ�PHQRV�GH���GtDVx 5HLQJUHVR�HQ�PHQRV�GH���GtDV�GH�ORV�FDQGLGDWRV�D�DOWD�SUHFR]�x 5HLQJUHVR� HQ� PHQRV� GH� �� GtDV� GH� ORV� HQIHUPRV� DOWDGRV�SUHFR]PHQWHx &DXVD�GH�QR�DOWD�SUHFR]�HQ�ORV�FDQGLGDWRV��D�HOOD�



��
7RGRV�HVWRV�GDWRV�UHFRJLGRV�VH�H[SUHVDUiQ�HQ�IRUPD�GH�WDEODV��GH�GRV�WLSRV� � XQDV�SDUD�YDULDEOHV�HSLGHPLROyJLFDV�� RWUDV�SDUD�� UHVXOWDGRV�� YDULDEOHV�GH�FDOLGDG DVLVWHQFLDO�� IDFWRUHV�OLPLWDQWHV�GHO�DOWD�SUHFR]��
(VWDV�~OWLPDV�WDEODV�HVWiQ��GLYLGLGDV�HQ�WUHV�FRORUHV�GLVWLQWRV��SDUD�IDFLOLWDU�OD�GLIHUHQFLDFLyQ�HQWUH�ORV�WUHV�JUXSRV�GH�GDWRV�
�����3$5È0(7526�(9$/8$'26
x (VWDQFLD�KRVSLWDODULD�x 5HVDQJUDGR�GXUDQWH�LQJUHVR�KRVSLWDODULR�x 5HLQJUHVR� SRU� UHVDQJUDGR� HQ� ORV� �� SULPHURV� GtDV� WUDV� HO� DOWD�KRVSLWDODULD�x 1HFHVLGDG�GH�FLUXJtD�x 0RUWDOLGDG�
�����6(*8,0,(172
7RGRV�ORV�SDFLHQWHV�TXH�IXHURQ�GDGRV�GH�DOWD�SUHFR]PHQWH�IXHURQ�VHJXLGRV�HQ�FRQVXOWDV�H[WHUQDV�GXUDQWH�OD�SULPHUD�VHPDQD�GHVSXpV�GHO� DOWD� KRVSLWDODULD�� \� HVH� PLVPR� GtD� VH� OHV� UHDOL]y� XQD�GHWHUPLQDFLyQ�GH�XUHD�HQ�VDQJUH�\�GH�KHPDWRFULWR�
+HPRV�UHFRJLGR�HQ�HO�SURWRFROR�DTXHOORV�SDFLHQWHV�FRQ�HYLGHQFLD�R�VRVSHFKD�GH�UHVDQJUDGR�GHQWUR�GH�ORV�SULPHURV�VLHWH�GtDV�GHO�DOWD�KRVSLWDODULD�� HVWH� FRQWURO� GHVGH� &RQVXOWDV� ([WHUQDV� HYLWy� HO�GHVFRQRFLPLHQWR� GH� � UHVDQJUDGRV� WUDV� HO� DOWD� KRVSLWDODULD� TXH�IXHUDQ�LQJUHVDGRV�HQ�RWURV�FHQWURV�



��
������$1È/,6,6�(67$'Ë67,&2
(Q� HO� DQiOLVLV� HVWDGtVWLFR� GH� ORV� GDWRV� VH� XWLOL]y� HO� SURJUDPD�HVWDGtVWLFR�6366�SDUD�:LQGRZV�YHUVLyQ������
/RV� � UHVXOWDGRV�GH� ODV�YDULDEOHV�FRQWLQXDV�VH�SUHVHQWDQ�HQ� IRUPD�GH��PHGLD���GHVYLDFLyQ�HVWiQGDU�\�SDUD�VX�FRPSDUDFLyQ��VH�DSOLFy�HO�WHVW�GH�OD�W�GH�6WXGHQW��/DV�YDULDEOHV�FXDOLWDWLYDV�VH�SUHVHQWDQ�HQ�IRUPD�GH�WDEODV�GH�FRQWLQJHQFLD�GH���[�N��VLHQGR�N�HO�Q~PHUR�GH�FDWHJRUtDV�� 3DUD� OD� FRPSDUDFLyQ� HQWUH� HVWDV� ~OWLPDV� YDULDEOHV� VH�XWLOL]y�HO� WHVW�GH�&KL�&XDGUDGR�R�HO� WHVW�H[DFWR�GH�)LVKHU�FXDQGR�ODV�FRQGLFLRQHV�GH�DSOLFDFLyQ�OR�UHTXLULHURQ�
&RQ�REMHWR�GH�GHWHUPLQDU�ORV�IDFWRUHV�SUHGLFWRUHV�GH�XQD�'XUDFLyQ�GH�OD�(VWDQFLD�+RVSLWDODULD��'(+��! ��GtDV���VH�UHDOL]y�XQ�DQiOLVLV�DMXVWDGR� HPSOHDQGR� XQ�PRGHOR� GH� UHJUHVLyQ� ORJtVWLFD� �P~OWLSOH��(Q� HVWH� DQiOLVLV� DMXVWDGR�� ODV� YDULDEOHV� ELQDULDV� R� GLFRWyPLFDV�IXHURQ�FRGLILFDGDV�FRPR����DXVHQWH��R����SUHVHQWH���PLHQWUDV�TXH�SDUD� ODV� YDULDEOHV� SROLFRWyPLFDV� VH� HPSOHy� XQD� FDWHJRUtD� GH�UHIHUHQFLD� �LQGLFDWRU��� /DV� YDULDEOHV� LQFOXLGDV� HQ� HVWH� DQiOLVLV�IXHURQ��OD�HGDG��HO�VH[R��HO�Q~PHUR�GH�HQIHUPHGDGHV�DVRFLDGDV���HO�WLSR� GH� OHVLyQ�� HO� KHPDWRFULWR� HQ� HO�PRPHQWR�GHO� LQJUHVR� �!�R��������\� OD�FRLQFLGHQFLD�GH� OD� IHFKD�GH�DOWD�FRQ�HO� ILQ�GH�VHPDQD��HQ�DOJXQRV�SDFLHQWHV�\�SDUD�FXPSOLU�HO�SURWRFROR��HO�PRPHQWR�GHO�DOWD�GHEtD�FRLQFLGLU�FRQ�HO�ILQ�GH�VHPDQD���1R�VH�LQFOX\HURQ�RWUDV�YDULDEOHV� � FRPR� OD� DSDULFLyQ� GH� XQD� QXHYD� KHPRUUDJLD� GLJHVWLYD�GXUDQWH� OD� HVWDQFLD� HQ� HO� KRVSLWDO�� D� FDXVD�GHO� HVFDVR�Q~PHUR�GH�SDFLHQWHV�TXH�VH�HQFRQWUDURQ�HQ�HVWD�VLWXDFLyQ�
6H�FRQVLGHUy�VLJQLILFDWLYR�XQ�YDORU�GH�OD�S����WDLO��������
(O� LPSDFWR�VREUH�HO�DKRUUR�GH�UHFXUVRV�VH�GHWHUPLQy�PHGLDQWH�HO�FiOFXOR�GH�OD�UHGXFFLyQ�GH�OD�GXUDFLyQ�GH�OD�HVWDQFLD�KRVSLWDODULD�GH� ORV� &$3� �'(+� SULPHU� DxR� GHO� HVWXGLR� PHQRV� '(+� � WUDV�LPSOHPHQWDFLyQ� GHO� SURWRFROR��� (O� WRWDO� GH� FDPDV�GtDV�³DKRUUDGRV´�VH�REWXYR�PXOWLSOLFDQGR�HO�WRWDO�GH�OD�UHGXFFLyQ�GH�OD�'(+�SRU�HO�Q~PHUR�GH�SDFLHQWHV��&$3�LQFOXLGRV�D�OR�ODUJR�GH�OD�



��
DSOLFDFLyQ�GHO�SURWRFROR�

���5(68/7$'26



��
���5(68/7$'26
'HVGH�HO�DxR������DO�DxR�������DPERV� LQFOXVLYH�� � LQJUHVDURQ�HQ�QXHVWUR� FHQWUR� XQ� WRWDO� GH� ����� SDFLHQWHV� FRQ� HO� GLDJQyVWLFR� GH�KHPRUUDJLD�GLJHVWLYD�DOWD�
/D�HGDG�PHGLD�GH�HVWRV�SDFLHQWHV�IXH�GH������r ������DxRV��FRQ�XQ�UDQJR� HQWUH� ��� \� ���� GH� ORV� FXDOHV� ����� SDFLHQWHV� HUDQ� YDURQHV���������\�����HUDQ�PXMHUHV����������&DEH�GHVWDFDU��TXH�GHO�WRWDO�GH�LQJUHVRV�SRU�+'$��HO�������WHQtDQ�XQD�HGDG�LJXDO�R�VXSHULRU�D����DxRV��
/DV�FDXVDV�GH�OD�+'$�GH�HVWRV�SDFLHQWHV�VH�PXHVWUDQ�HQ�OD�WDEOD����
7DEOD������&DXVD�+'$&DXVD 1��SDFLHQWHV �8OFXV�GXRGHQDO8OFXV�JiVWULFR9DULFHV�HVRIDJRJiVWULFDV/HVLRQHV�DJXGDV��PXFRVD�JiVWULFD��6��GH�0DOORU\�:HLVV(VRIDJLWLV'XRGHQLWLV�HURVLYD7XPRUHV�JiVWULFRV0DOIRUPDFLRQHV�YDVFXODUHV8OFXV�ERFD�DQDVWRPyWLFD+HUQLD�KLDWR�FRPSOLFDGD'LHXODIR\2WUDV�FDXVDV(QGRVFRSLD�QRUPDO'HVFRQRFLGR

������������������������������������

������������������������������������������������727$/ ���� ���



��
(Q������SDFLHQWHV���������OD�FDXVD�GH�OD�KHPRUUDJLD�IXH�OD�~OFHUD�SpSWLFD�
/D��WDEOD������PXHVWUD�ODV�FDUDFWHUtVWLFDV��WDPDxR�\��SURIXQGLGDG��GH�ODV�~OFHUDV�GH�HVWRV�SDFLHQWHV�
7DEOD������7DPDxR�GHO�XOFXV�SpSWLFR

(O� DVSHFWR� HQGRVFySLFR� GH� ORV� XOFXV� SpSWLFRV� VH� PXHVWUD� HQ� OD�WDEOD����
7DEOD������$VSHFWR�GHO�XOFXV��&ODVLILFDFLyQ�GH�)RUUHVW�

7DPDxR 1��SDFLHQWHV �����FPt ��FP����FP�\�SURIXQGDt ��FP�\�SURIXQGD'HVFRQRFLGR
�����������

����������������727$/ ���� ���

$VSHFWR 1��SDFLHQWHV �%DVH�OLPSLD�����,,,�&RiJXOR�SODQR��������,,F�&RiJXOR�URMR�DGKHULGR����,,E�9DVR�YLVLEOH����,,D�%DEHDQWH������,E�6DQJUDGR�DUWHULDO�DFWLYR���,D�'HVFRQRFLGR

�����������������

������������������������727$/ ���� ���



��
/D�SUHYDOHQFLD�GH�ODV�FDUDFWHUtVWLFDV�HQGRVFySLFDV�GH�ODV�OHVLRQHV�XOFHURVDV�VH�FRUUHVSRQGH�FRQ�ODV�KDOODGDV�SRU�/DLQH���� DXQTXH�HQ�QXHVWUD� VHULH� GHVWDFD� XQ� PD\RU� Q~PHUR� GH� OHVLRQHV� FRQ� YDVR�YLVLEOH�QR�VDQJUDQWH�UHVSHFWR�D�ODV�OHVLRQHV��FRQ�VDQJUDGR�DFWLYR�
/D� WDEOD� ����� PXHVWUD� HO� WUDWDPLHQWR� LQLFLDO� TXH� UHFLELHURQ� ORV�SDFLHQWHV� FRQ� +'$�� HQ� IXQFLyQ� GH� FULWHULRV� FOtQLFRV� \�HQGRVFySLFRV�
7DEOD������7UDWDPLHQWR�LQLFLDO��

7UDWDPLHQWR�LQLFLDO 1��SDFLHQWHV �0pGLFR(VFOHURVLV�GHO�XOFXV(VFOHURVLV GH�YDULFHV&LUXJtD�XUJHQWH&LUXJtD�SURJUDPDGD'HVFRQRFLGR�

���������������

�������������������
727$/ ���� ���

(O�WLSR�GH�KHPRUUDJLD�GHO�WRWDO�GH�SDFLHQWHV�FRQ�+'$�VH�PXHVWUD�HQ�OD�WDEOD����
7DEOD������7LSR�GH�+'$

7LSR�+'$ 1��SDFLHQWHV �$XWROLPLWDGD3HUVLVWHQWH5HFLGLYDQWH0DVLYD'HVFRQRFLGR
������������

����������������
727$/ ���� ���



���
(Q�HO�����GH�ORV�SDFLHQWHV�OD�KHPRUUDJLD�VH�DXWROLPLWy�
(Q�OD�WDEOD�����VH�PXHVWUDQ�ODV�LQGLFDFLRQHV�GH�FLUXJtD�XUJHQWH�7DEOD� ����� ,QGLFDFLRQHV� GH� &LUXJtD� XUJHQWH� �WUDWDPLHQWR�GHILQLWLYR�

,QGLF��&LUXJ��8UJHQWH 1��SDFLHQWHV �+'$�SHUVLVWHQWH+'$�UHFLGLYDQWH+'$�PDVLYD$OWR�ULHVJR�UHVDQJUDGR�'HVFRQRFLGR
����������

����������������
727$/ ��� ���

'HO� WRWDO� GH� SDFLHQWHV�� ����� �������� QR� SUHFLVDURQ� FLUXJtD�XUJHQWH�
'HVGH������VyOR�VH�UHDOL]D�FLUXJtD�SURJUDPDGD�D�ORV�SDFLHQWHV�TXH�UHVXOWDQ�SDGHFHU�WXPRUHV��



���

7DEOD�������7UDWDPLHQWR�UHFLELGR�HQ�IXQFLyQ�GH�OD�HYROXFLyQ�GHO�HSLVRGLR�KHPRUUiJLFR�
7UDWDPLHQWR�LQLFLDO 7UDWDPLHQWR�GHILQLWLYR7UDWDPLHQWR�FRQVHUYDGRU

0pGLFR(VFOHURVLV�XOFXV�(VFOHURVLV�99((&LUXJtD�SURJUDPDGD

������������
������������

������������

7UDWDPLHQWR�4XLU~UJLFR�8UJHQWH ������������ ������������
'HVFRQRFLGR �������������� �������������

7�7$/ ���� ����
(O� WUDWDPLHQWR� HV� ILQDOPHQWH� TXLU~UJLFR� HQ� HO� ����� GH� ORV�SDFLHQWHV�
'H� ORV� ����� SDFLHQWHV� LQJUHVDGRV� SRU� +'$�� ���� ��������UHVXOWDURQ�FDQGLGDWRV�D�DOWD�SUHFR]��
/D�PRUWDOLGDG�JOREDO�GH�OD�VHULH�IXH�GHO�����������SDFLHQWHV���/D�HVWDQFLD�PHGLD�IXH�GH�����r �����GtDV��UDQJR������������



���

727$/3$&,(17(6
&��FOtQLFRV&��HQGRVFySLFRV

$3���������������

%$-2�5,(6*2&DQGLGDWR�$OWD�3UHFR]

$3 1R�$3

(VWXGLR�SRU�OHVLRQHV
8OFXV�GXRGHQDO8OFXV�JiVWULFR/$0*6G��0DOORU\�:HLVV(VRIDJLWLV2WUDV�OHVLRQHV



���
7DEOD�������&DUDFWHUtVWLFDV�GH�ORV�SDFLHQWHV�LQJUHVDGRV�SRU�+'$�HQ�HO�SHULRGR�GH�HVWXGLR��������������Q� ����
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7DEOD���������2WUDV�OHVLRQHV��\�1R�$OWD�3UHFR]��3DUiPHWURV�GH�FDOLGDG�DVLVWHQFLDO�\�IDFWRUHV�OLPLWDQWHV�GH�$3�
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1HFHVLGDG��,4 ����������������� ������������������ ������� ��������������� ������� �������
0RUWDOLGDG ����������������� ����������������� ������� ��������������� ������� �������
+72����� ���������������� ����������������� ������� ������������� ������� ����
���)*6 ��� ���� ����������������� ������� ��������������� ������� �������
)*6�!����K ��������������� ����������������� ������� ��������������� ������� �������
$OWD�HQ�ILQ��������������GH�VHPDQD ���������������� ����������������� ������� ������������� ������� ����

(O� FXPSOLPLHQWR� GHO� SURWRFROR� DXPHQWD� VLJQLILFDWLYDPHQWH��S �����
6H�KDOOD�XQ�DXPHQWR�VLJQLILFDWLYR�GH�OD�HVWDQFLD�PHGLD�KRVSLWDODULD�HQ�ORV�SDFLHQWHV�TXH�QR�VRQ�DOWDGRV�SUHFR]PHQWH��S ������
/RV�SDUiPHWURV�GH�FDOLGDG�DVLVWHQFLDO�QR�SUHVHQWDQ�FDPELRV�
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5HVDQJUDGR��&$3�



���
7DEOD ������ &$3�� 5HFLGLYD� KHPRUUiJLFD� GXUDQWH� HO� LQJUHVR�KRVSLWDODULR�
$xR� /HVLyQ $VSHFWR /RFDOL]DFLyQ 7DPDxR 7UDWDPLHQWR��� 8* &��QHJUR� 3UHSLOyULFR ����FP &LUXJtD��� 8* )LEULQD $QWUR� ����FP &LUXJtD���� 8* &��QHJUR &XHUSR ����FP &LUXJtD�� 8' )LEULQD &DUD��DQWHULRU ����FP &LUXJtD���� 8' )LEULQD &DUD�SRVWHULRU ����FP &LUXJtD��� 8' )LEULQD &DUD��DQWHULRU ����FP &LUXJtD���� 8' )LEULQD &DUD��DQWHULRU ����FP &LUXJtD���� 8' )LEULQD &DUD�DQWHULRU ����FP� &LUXJtD���� 8' )LEULQD &DUD�SRVWHULRU� ����FP� &LUXJtD���� 8* )LEULQD &XHUSR ����FP (VFOHURVLV�� 8'� )LEULQD &DUD��DQWHULRU ����FP 0pGLFR�� 8' )LEULQD &DUD��DQWHULRU ����FP 0pGLFR�� 8' )LEULQD &DUD� DQWHULRU ����FP (VFOHURVLV
8'��~OFHUD�GXRGHQDO��8*��~OFHUD�JiVWULFD��&���FRiJXOR
'XUDQWH� ORV� FLQFR� DxRV� GHO� HVWXGLR�� ��� SDFLHQWHV� &$3� QR� KDQ�SRGLGR�VHU�DOWDGRV�SUHFR]PHQWH�SRU�SUHVHQWDU�UHVDQJUDGR�GXUDQWH�VX�LQJUHVR���������6H�WUDWD�GH���SDFLHQWHV�FRQ�XOFXV�GXRGHQDO�\���FRQ� XOFXV� JiVWULFR�� 'RV� GH� HOORV�� FRUUHVSRQGLHQWHV� DO� DxR� ������SUHVHQWDEDQ�XOFXV�GH�WDPDxR�����FP�(Q� �� FDVRV� HO� SDFLHQWH� SUHFLVy� LQWHUYHQFLyQ� TXLU~UJLFD� SDUD�FRQWURODU� HO� VDQJUDGR�� HQ� �� VH� SUDFWLFy� HVFOHURVLV� \� RWURV� �� HO�UHVDQJUDGR VH�DXWROLPLWy�HVSRQWiQHDPHQWH�
&RPR�SXHGH� DSUHFLDUVH�� HQ� WRGRV� ORV� FDVRV� VH� WUDWD� GH�SDFLHQWHV�FRQ� OHVLRQHV� SpSWLFDV�� �� XOFXV� GXRGHQDOHV� FRQ� ILEULQD�� �� XOFXV�JiVWULFRV�FRQ�ILEULQD�\���XOFXV�JiVWULFRV�FRQ�FRiJXOR�QHJUR�



���
(Q� OD� WDEOD� ����� VH�PXHVWUDQ� HO� WRWDO� GH� ORV� SDFLHQWHV� &$3� FRQ�OHVLRQHV� SpSWLFDV� SUHVHQWDGRV� GXUDQWH� HO� SHULRGR� GH� HVWXGLR� \�FXiOHV�GH�HOORV�KDQ�UHVDQJUDGR���
7DEOD�������3DFLHQWHV�&$3�FRQ�OHVLRQHV��SpSWLFDV�H�LQFLGHQFLD�GH�UHVDQJUDGR����

727$/�8'�8*�&$3������������/HVLyQ� \�DVSHFWR Q 5HVDQJUDGR��� 0RUWDOLGDG
8��'XRGHQDOFRQ�ILEULQD ����� ��������������� �
8�� 'XRGHQDO�FRQ� FRiJXOR�QHJUR

�� ���������������� �
8�� *iVWULFR�FRQ�ILEULQD ��� ���������������� �
8�� *iVWULFR�FRQ� FRiJXOR�QHJUR

�� ������������������ �
727$/� ��� ��������������� �

$O� FODVLILFDU� D� ORV� SDFLHQWHV�&$3� FRQ� OHVLRQHV� SpSWLFDV� TXH� KDQ�UHVDQJUDGR� VHJ~Q�HO� WLSR�GH� OHVLyQ�\� VX� DVSHFWR�� YHPRV�TXH� � ORV�SRUFHQWDMHV� GH� UHVDQJUDGR� VRQ� ORV� VLJXLHQWHV�� ����� HQ� ORV� XOFXV�GXRGHQDOHV�FRQ�ILEULQD�����HQ�ORV�XOFXV�GXRGHQDOHV�FRQ�FRiJXOR�QHJUR�������HQ�ORV�XOFXV�JiVWULFRV�FRQ�ILEULQD�\������HQ�ORV�XOFXV�JiVWULFRV� FRQ� FRiJXOR� QHJUR�� (O� UHVDQJUDGR� WRWDO� SDUD� ORV�



���
SDFLHQWHV�&$3�FRQ� OHVLRQHV�SpSWLFDV�HV�GHO�������/D�PRUWDOLGDG�IXH�GHO����(Q� OD� WDEOD������ VH�SUHVHQWDQ� � HVWRV�SDFLHQWHV�&$3�FRQ� OHVLRQHV�SpSWLFDV� \� UHVDQJUDGR� FODVLILFDGRV� H[FOXVLYDPHQWH� VHJ~Q� HO�DVSHFWR� HQGRVFySLFR� GH� OD� OHVLyQ�� PRVWUiQGRVH� DGHPiV� OD�QHFHVLGDG�GH�LQWHUYHQFLyQ�TXLU~UJLFD�
7DEOD� ������ 3DFLHQWHV� &$3� FRQ� OHVLRQHV� SpSWLFDV� TXH� KDQ�UHVDQJUDGR��VHJ~Q�HO�DVSHFWR�GH�OD�OHVLyQ�

8OFXV�SpSWLFRV�&$3�TXH�UHVDQJUDQ������������
8OFXV�SpSWLFR�VHJ~Q�DVSHFWR 5HVDQJUDGR��������������� ,QWHUYHQFLyQ�TXLU~UJLFD���� 0RUWDOLGDG
8*� �� 8'� FRQ�ILEULQD ���������������� ����������������� �
8*� �� 8'� FRQ�FRiJXOR�QHJUR ����������������� ����������������� �
727$/ ���������������� ����������������� �
/D� FLIUD� GH� UHVDQJUDGR� SDUD� ORV� SDFLHQWHV� FRQ� XOFXV� SpSWLFR� \�ILEULQD�HV�GHO�������FRQ�XQD�QHFHVLGDG�GH�LQWHUYHQFLyQ�TXLU~UJLFD�GHO� ������ (Q� ORV� XOFXV� FRQ� FRiJXOR� QHJUR�� HO� UHVDQJUDGR� VH�SURGXFH�HQ�HO������GH�ORV�FDVRV��FRQ�XQ�SRUFHQWDMH�GH�QHFHVLGDG�GH� LQWHUYHQFLyQ�TXLU~UJLFD� � WDPELpQ�GHO�������ORV�GRV�FDVRV�TXH�UHVDQJUDQ� SUHFLVDQ� FLUXJtD� SDUD� HO� FRQWURO� GH� OD� KHPRUUDJLD��� (O�UHVDQJUDGR� WRWDO�SDUD�HVWRV�&$3�HV�GHO�������FRQ�XQD�QHFHVLGDG�GH�LQWHUYHQFLyQ�TXLU~UJLFD�GHO�������
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5HLQJUHVR�$3�����GtDV�



���
7DEOD �������$3�TXH�UHLQJUHVDQ�HQ�����GtDV�WUDV�HO�DOWD�

$xR ����)*6 ���)*6 5HVDQJ�� 7UDWDP��� 8'�$QW��)LEULQD���FP� 8'�$QW��)LEULQD���FP� 1R� 0pGLFR��� 8'�$QW��)LEULQD����FP 8'�$QW��)LEULQD����FP 1R� 0pGLFR���� 8*�&XHUSR�&�QHJUR��FP 8*��&XHUSR�&�QHJUR� 6t� &LUXJtD��� $QWULWLV�HURVLYD (QGRVFRSLD�QRUPDO 1R��� 0pGLFR����� /HVLRQHV�DJXGDV�JiVWULFDV (QGRVFRSLD�QRUPDO 1R��� 0pGLFR����� $QJLRPDV�JiVWULFRV $QJLRPDV�JiVWULFRV� 6t� (VFOHURV��� 8*�DQWUDO�)LEULQD����FP�� 8*�DQWUDO�&��QHJUR 6t�� 0pGLFR��� 8'�$QW��)LEULQD����FP 'LHXODIR\�JiVWULFR� 6t� &LUXJtD���� 8'�3RVW��&�1HJUR����FP 8'��3RVW��6DQJU��DFWLYR 6t� &LUXJtD��� 8*�VXEFDUGLDO�)LEULQD���� 8*��&��URMR�����FP 6t� (VFOHURV��� 8'�$QW��)LEULQD���FP 8'�$QW��6DQJU��DFWLYR 6t�� (VFOHURV��� /HVLRQHV�DJXGDV�JiVWULFDV /HV��DJXGDV�JiVWULFDV��� 1R�� 0pGLFR
8'�� ~OFHUD� GXRGHQDO�� 8*�� ~OFHUD� JiVWULFD��$QW�� DQWHULRU�� 3RVW�� SRVWHULRU��&��� FRiJXOR��6DQJU��VDQJUDGR��5HVDQJ���UHVDQJUDGR��7UDWDP���WUDWDPLHQWR��(VFOHURV���HVFOHURVLV
$� OR� ODUJR�GHO�SHULRGR�GH�HVWXGLR�����SDFLHQWHV�&$3�TXH�KDEtDQ�VLGR�DOWDGRV�GH�IRUPD�SUHFR]�IXHURQ�UHLQJUHVDGRV�HQ�PHQRV�GH�XQD�VHPDQD� WUDV� HO� DOWD� SRU� VRVSHFKD� GH� UHVDQJUDGR�� /D� PD\RUtD� GH�HOORV�SUHVHQWDEDQ�FRPR�FOtQLFD�OD�SHUVLVWHQFLD�GH�PHOHQDV��\�WRGRV�VH�KDOODEDQ�KHPRGLQiPLFDPHQWH�HVWDEOHV�
(Q���FDVRV�VH�FRQILUPy�OD�H[LVWHQFLD�GH�UHVDQJUDGR��6H�WUDWD�GH���XOFXV� JiVWULFRV� �XQR� GH� HOORV� FRQ� XQ� GLiPHWUR� �� �� FP��FRUUHVSRQGLHQWH� D� ������ \� RWUR� TXH� ILQDOPHQWH� UHVXOWy� VHU�QHRSOiVLFR��� XQ� SDFLHQWH� FRQ� DQJLRPDV� JiVWULFRV�� \� WUHV� XOFXV�GXRGHQDOHV� �DXQTXH� HQ� XQR�GH� HVWRV� VH� HQFRQWUy�XQD� OHVLyQ� WLSR�'LHXODIR\�HQ�OD�VHJXQGD�HQGRVFRSLD���
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'H� ORV� �� SDFLHQWHV� TXH� SUHVHQWDEDQ� UHVDQJUDGR�� �� SUHFLVDURQ� GH�FLUXJtD SDUD�FRQWURO�GHO�UHVDQJUDGR��HQ���PiV�VH�UHDOL]y�HVFOHURVLV�\� HQ� HO� SDFLHQWH� UHVWDQWH� OD� UHFLGLYD� VH� DXWROLPLWy�� 7RGRV�HYROXFLRQDURQ�IDYRUDEOHPHQWH��\�QR�VH�SURGXMR�QLQJ~Q�p[LWXV�



���
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���',6&86,Ï1��
/D�KHPRUUDJLD�GLJHVWLYD�DOWD�FRQWLQ~D�VLHQGR�XQ�SUREOHPD�PpGLFR�IUHFXHQWH�� FRQ� XQD� LQFLGHQFLD� TXH� YDUtD� HQWUH� �������FDVRV��������� KDELWDQWHV� \� DxR��������� \� DO� TXH� FOiVLFDPHQWH� VH�KDQ� DVRFLDGR XQ� LPSRUWDQWH� Q~PHUR� GH� LQJUHVRV� KRVSLWDODULRV� \��XQD�WDVD�GH�PRUWDOLGDG�HOHYDGD��SUy[LPD�DO������1XHVWUR�KRVSLWDO�HV�FHQWUR�GH�UHIHUHQFLD�GH�XQ�iUHD�GH�SREODFLyQ�GH� DSUR[LPDGDPHQWH� ���������� GH� KDELWDQWHV�� \� KDVWD� ����� KD�YHQLGR�DWHQGLHQGR�HQWUH�����\�����FDVRV�GH�KHPRUUDJLD�GLJHVWLYD�DOWD�SRU�DxR��OR�TXH�VXSRQH�XQD�LQFLGHQFLD�GH�������FDVRV���������KDELWDQWHV�\�DxR��\�HO�����GH�ORV�LQJUHVRV�GHO�6HUYLFLR�GH�&LUXJtD�GHVGH�HO�iUHD�GH�8UJHQFLDV��6LQ�HPEDUJR��D�OR�ODUJR�GH�HVWRV�FLQFR�DxRV� HQ� TXH� VH� GHVDUUROOD� HO� HVWXGLR�� KHPRV� REVHUYDGR� XQD�SURJUHVLYD� GLVPLQXFLyQ� GH� OD� LQFLGHQFLD� GH� HSLVRGLRV� GH� +'$��OOHJDQGR�D�����FDVRV�HQ�HO�DxR�������
3UREDEOHPHQWH�HVWH�IHQyPHQR�GH�OD�GLVPLQXFLyQ�GH�OD�LQFLGHQFLD�HV�PXOWLIDFWRULDO��SHUR�HO�PHMRU��FRQRFLPLHQWR�GH�OD�HWLRSDWRJHQLD��\� WUDWDPLHQWR� GHO� XOFXV� SpSWLFR� �HUUDGLFDFLyQ� GHO� +HOLFREDFWHU�S\ORUL��KDQ�FRQWULEXLGR�GH�IRUPD�VLJQLILFDWLYD�HQ�OD�UHGXFFLyQ�GHO�Q~PHUR�GH�UHFLGLYDV�XOFHURVDV�\�VXV�FRPSOLFDFLRQHV�
/D�WDVD�GH�PRUWDOLGDG�KD�SHUPDQHFLGR�FRQVWDQWH�GXUDQWH�GpFDGDV��RVFLODQGR� HQWUH� XQ� ��� \� XQ� ��������� /D� SURSRUFLyQ� FDGD� YH]�PD\RU� GH� SDFLHQWHV� FRQ� HGDG� VXSHULRU� D� ��� DxRV� \� HO� PD\RU�Q~PHUR�GH�HQIHUPHGDGHV�DVRFLDGDV�HQ�HVWRV�SDFLHQWHV�SDUHFHQ�VHU�GHWHUPLQDQWHV� HQ� HO� PDQWHQLPLHQWR� GH� HVWDV� FLIUDV� GH����PRUWDOLGDG������ 1R� REVWDQWH�� HQ� ORV� ~OWLPRV� DxRV� YLHQHQ��UHSRUWiQGRVH� FLIUDV� GH�PRUWDOLGDG� JOREDO��� ����� H� LQFOXVR�����HQ�ODV�VHULHV�TXH�H[FOX\HQ�ORV�SDFLHQWHV�FRQ�+'$�RULJLQDGDV�SRU�YDULFHV�HVRIiJLFDV�������
(Q� QXHVWUD� VHULH� OD�PRUWDOLGDG� JOREDO� � IXH� GH� ������ REVHUYDQGR�DGHPiV�XQ�DXPHQWR�HQ� OD�HGDG�PHGLD�GH�ORV�SDFLHQWHV�FRQ�+'$���GH����D����DxRV����



���
(O� IDFWRU�SURQyVWLFR�PiV� LPSRUWDQWH� DVRFLDGR� D� OD�PRUWDOLGDG�GH�HVWRV� SDFLHQWHV� HV� OD� UHFLGLYD� KHPRUUiJLFD�� \� pVWD� YLHQH�GHWHUPLQDGD� SRU� XQD� VHULH� GH� IDFWRUHV� FOtQLFRV� \� HQGRVFySLFRV���/RV�IDFWRUHV�FOtQLFRV�TXH�VH�UHODFLRQDQ�VRQ��OD�HGDG��HO�Q~PHUR�GH�HQIHUPHGDGHV� DVRFLDGDV� \� HO� PRGR� GH� SUHVHQWDFLyQ� GH� OD� +'$��SUHVHQFLD� GH� VKRFN� R� QR������������� /RV� IDFWRUHV� HQGRVFySLFRV�UHODFLRQDGRV� VRQ�� HO� WLSR�GH� OHVLyQ�FDXVDQWH�GH� OD�KHPRUUDJLD�� OD�SUHVHQFLD� GH� HVWLJPDV� GH� VDQJUDGR� UHFLHQWH� \� HO� WDPDxR� \� OD�ORFDOL]DFLyQ�GH�OD�OHVLyQ�XOFHURVD�������������
0XFKRV� DXWRUHV� KDQ� LQWHQWDGR� UHDOL]DU� VLVWHPDV� GH� SXQWXDFLyQ�SDUD� FODVLILFDU� D� ORV� SDFLHQWHV� VHJ~Q� HO� ULHVJR� GH� UHFLGLYD�KHPRUUiJLFD�� \� GH� HVWH� PRGR� SODQHDU� HO� QLYHO� GH� FXLGDGRV� \� OD�GXUDFLyQ�GH�OD�HVWDQFLD�KRVSLWDODULD�������������������
7RPDQGR�FRPR�UHIHUHQFLD�HO�DOJRULWPR�SURSXHVWR�SRU�/DLQH��� HQ������� QXHVWUR� JUXSR� GHILQLy� HQ� ����� XQ� � VLVWHPD�� EDVDGR� HQ� OD�YDORUDFLyQ� VLPXOWiQHD� GH� FULWHULRV� FOtQLFRV� \� HQGRVFySLFRV�� TXH�SHUPLWtD�FODVLILFDU�D�ORV�SDFLHQWHV�HQ�DOWR�\�EDMR�ULHVJR�GH�UHFLGLYD�KHPRUUiJLFD����� (Q� ������ 0RUHQR��� SXEOLFy� XQ� HVWXGLR�FRQILUPDQGR� TXH� HVWH� SURWRFROR� UHVXOWDED� HILFD]�� DO� UHGXFLU�VLJQLILFDWLYDPHQWH� OD� HVWDQFLD� KRVSLWDODULD� \� VHJXUR�� DO� QR�LQWHUIHULU�QHJDWLYDPHQWH�HQ�ORV�SDUiPHWURV�GH�FDOLGDG�DVLVWHQFLDO��

x (YROXFLyQ�GH�OD�VHULH�WRWDO�GH�SDFLHQWHV
1XHVWUD� VHULH� DQDOL]D� XQ� WRWDO� GH� ����� HSLVRGLRV� GH� +'$� D� OR�ODUJR�GHO�SHULRGR�GH�HVWXGLR��TXH�YD�GHO���GH�HQHUR�GH �����DO����GH� GLFLHPEUH� GH� ������ 'HVGH� HO� SXQWR� GH� YLVWD� HSLGHPLROyJLFR��KHPRV� REVHUYDGR� XQ� GLVFUHWR� HQYHMHFLPLHQWR�� SHUR� VLJQLILFDWLYR��GH�OD�SREODFLyQ�FRQ�+'$���DO�TXH�VH�DVRFLD��FRPR�SDUHFH�OyJLFR��XQ�DXPHQWR�GHO�FRQVXPR�GH�iFLGR�DFHWLOVDOLFtOLFR�\�DQWLDJUHJDQWHV�SODTXHWDULRV���
(Q�FXDQWR�D�OD�HWLRORJtD�GH�OD�KHPRUUDJLD��HQ�QXHVWUD�VHULH�\�HQ�OD�OLWHUDWXUD�� OD� FDXVD� PiV� IUHFXHQWH� GH� +'$� HV� OD� ~OFHUD� SpSWLFD��



���
VLHQGR��UHVSRQVDEOH�DSUR[LPDGDPHQWH�GH�OD�PLWDG�GH�ORV�HSLVRGLRV�GH� VDQJUDGR� ������ \� SHUPDQHFLHQGR� FRQVWDQWH� D� OR� ODUJR� GHO�HVWXGLR��1R�VH�SURGXFHQ�FDPELRV�HQ�OD�FDXVD�GH�OD�+'$�D�OR�ODUJR�GH�ORV�FLQFR�DxRV�GHO�HVWXGLR�
(Q�FXDQWR�D� ORV�SDUiPHWURV�GH�FDOLGDG�DVLVWHQFLDO��VH�SURGXFH�XQ�GHVFHQVR� VLJQLILFDWLYR� GHO� Q~PHUR� GH� HSLVRGLRV� GH� UHVDQJUDGR� \�GH OD� QHFHVLGDG� GH� LQWHUYHQFLyQ� TXLU~UJLFD� �������� GHELGR��SUREDEOHPHQWH�� D� OD� FRQVROLGDFLyQ�GH� ODV� WpFQLFDV�GH� WUDWDPLHQWR�HQGRVFySLFR�
$�SHVDU�GH�XQ��LQFUHPHQWR�GHO�JUDGR�GH�DQHPLD�HQ�HO�PRPHQWR�GHO�LQJUHVR� �GHVFHQVR� GHO� KHPDWRFULWR��� OD� WUDQVIXVLyQ� PHGLD KD�SHUPDQHFLGR� FRQVWDQWH�� SUREDEOHPHQWH�� HVWR� VHD� GHELGR� D� XQ��PHMRU� FRQRFLPLHQWR� GH� OD� HYROXFLyQ� \� PDQHMR� GHO� SDFLHQWH� FRQ�+'$��(O�Q~PHUR�GH�UHLQJUHVRV�HQ�ORV�SULPHURV���GtDV�WUDV�HO�DOWD�SRU�VRVSHFKD�GH�UHVDQJUDGR�\�OD�PRUWDOLGDG��������QR�KDQ�YDULDGR�D OR�ODUJR�GHO�HVWXGLR�
(Q�FXDQWR�D�OD�VHOHFFLyQ�GH�ORV�SDFLHQWHV�GH�EDMR�ULHVJR��&$3����VH�SURGXFH�XQ�GHVFHQVR�GHO�Q~PHUR�GH�pVWRV�D�OR�ODUJR�GHO�HVWXGLR������� HQ� ����� YV�� ������ HQ� ������ S ������ FRQ� XQD�PHGLD� GH��������� /D� ~QLFD� PRGLILFDFLyQ� HQ� ORV� FULWHULRV� GH� LQFOXVLyQ��H[FOXVLyQ�GHO�SURWRFROR�VH�SURGXFH�D��SDUWLU�GH�������EDViQGRQRV�HQ�QXHVWURV�UHVXOWDGRV�LQLFLDOHV���� VH�GHFLGH�H[FOXLU�GHO�JUXSR�GH�EDMR�ULHVJR�D�DTXHOORV�SDFLHQWHV��FRQ�XOFXV�����FP�GH�GLiPHWUR��\D�TXH�HVWDV� OHVLRQHV�SUHVHQWDQ�PD\RU�WHQGHQFLD�DO�UHVDQJUDGR��(VWD�FDXVD�SDUHFH�VXILFLHQWH�SDUD� LQIOXLU�HQ�HO� UHVXOWDGR��\D�TXH��HQ�OD�VHULH� JOREDO�� HO� ������ ����������� GH� ORV� SDFLHQWHV� FRQ� XOFXV�SpSWLFR�WHQtDQ�OHVLRQHV�����FP�
1L�HO�HQYHMHFLPLHQWR�SURJUHVLYR�GH�OD�SREODFLyQ�QL�HO�PD\RU�JUDGR�GH� DQHPLD� DO� LQJUHVR� SDUHFHQ� LQIOXLU� HQ� OD� HVWDQFLD� PHGLD�KRVSLWDODULD��\D�TXH�pVWD�GLVPLQX\H�VLJQLILFDWLYDPHQWH�\�GH�IRUPD�SURJUHVLYD�GHVGH�HO�VHJXQGR�DxR�GHO�HVWXGLR��SDVDQGR�GH�����GtDV�HQ������D������GtDV�HQ�������S��������(V�HYLGHQWH�TXH�D�PHGLGD�TXH�VH�LPSOHPHQWD�HO�SURWRFROR�VH�DGTXLHUH�XQD�PD\RU�FRQILDQ]D�



���
HQ�HO�PDQHMR�GH�ORV�SDFLHQWHV�FRQ�+'$��OR�TXH�SHUPLWH�FRQVHJXLU�XQ�PD\RU� FXPSOLPLHQWR� GH� DTXHO� �DXPHQWR� GHO� Q~PHUR� GH� DOWDV�SUHFRFHV�HQ�ORV�&$3��\�XQD�UHGXFFLyQ�GH�OD�HVWDQFLD�KRVSLWDODULD�PHGLD�GH�ORV�SDFLHQWHV�GHO�JUXSR�WRWDO�\�GH�ORV�TXH�VRQ�DOWDGRV�GH�IRUPD�SUHFR]���

x (YROXFLyQ�GH�ORV�SDFLHQWHV�FDQGLGDWRV�D DOWD�SUHFR]
'XUDQWH� HO� SHULRGR� GH� HVWXGLR������ SDFLHQWHV� �������� � FXPSOHQ��ORV�FULWHULRV�GH�EDMR�ULHVJR�GH�UHVDQJUDGR�\�VRQ�FDQGLGDWRV�D�DOWD�SUHFR]�� 'HVGH� HO� SXQWR� GH� YLVWD� HSLGHPLROyJLFR�� HVWH� JUXSR� GH�SDFLHQWHV� KD� UHVXOWDGR� KRPRJpQHR� D� OR� ODUJR� GHO� HVWXGLR��SURGXFLpQGRVH� FRPR� ~QLFR� FDPELR� XQ� DXPHQWR� VLJQLILFDWLYR� GHO�Q~PHUR� GH� SDFLHQWHV� TXH� FRQVXPHQ� iFLGR� DFHWLOVDOLFtOLFR� R�DQWLDJUHJDQWHV�SODTXHWDULRV�
/D�LPSOHPHQWDFLyQ�GHO�SURWRFROR�ORJUD�XQ�LPSRUWDQWH�LQFUHPHQWR��GH�VX�FXPSOLPLHQWR��SDVDQGR�HO�Q~PHUR�GH�DOWDV�SUHFRFHV�GHO�����HQ� ����� DO� ������ HQ� ������ S�������� &DEH� GHVWDFDU� TXH� HO�LQFUHPHQWR� VLJQLILFDWLYR� GHO� FXPSOLPLHQWR� GHO� SURWRFROR� VH�SURGXFH� HQ� XQ� VROR� DxR�� GH� ����� D� ������ \� DXPHQWD� GH� IRUPD�SURJUHVLYD�SHUR�QR�VLJQLILFDWLYD�HQ�ORV�VXFHVLYRV�DxRV GHO�HVWXGLR��(VWD�REWHQFLyQ�UiSLGD�GH�EXHQRV�UHVXOWDGRV�OD�DWULEXLPRV�D�TXH�HO�SURWRFROR� UHVXOWD� VHQFLOOR� GH� PDQHMDU� \� DSOLFDU� � SRU� XQ� HTXLSR�PpGLFR�HVSHFLDOL]DGR�\�PRWLYDGR�
/D� HVWDQFLD� PHGLD� GH� ORV� HQIHUPRV� FDQGLGDWRV� D� DOWD� SUHFR]� VH�UHGXFH�HQ�XQ����� HQ�ORV�FLQFR�DxRV�TXH�GXUD�HO�HVWXGLR��SDVDQGR�GH� ���� GtDV� D� ���� GtDV� �S��������� VLQ� TXH� VH� YHDQ� DIHFWDGRV� ORV�SDUiPHWURV�GH�FDOLGDG�DVLVWHQFLDO�
'H�ORV�IDFWRUHV�TXH�SUHYLDPHQWH�KDEtDQ�GHPRVWUDGR�OLPLWDU�HO�DOWD�SUHFR]���� VH� PDQWLHQHQ� HVWDEOHV� HQ� ORV� &$3� HO� +WR� �� ���� DO�LQJUHVR��OD�QHFHVLGDG�GH�XQD�VHJXQGD�HQGRVFRSLD��HO�SRUFHQWDMH�GH�SDFLHQWHV� TXH� WLHQHQ� HO� DOWD� HVSHUDGD� HQ� ILQ� GH� VHPDQD� \� HO�



���
UHVDQJUDGR�� 6LQ� HPEDUJR�� GHVGH� ����� QR� VH� UHDOL]D� QLQJXQD�SULPHUD��HQGRVFRSLD�GHVSXpV�GH�ODV����KRUDV�GHO�LQJUHVR��

x (YROXFLyQ�GH�ORV�SDFLHQWHV�DOWDGRV�GH�IRUPD�SUHFR]
(O� ������ GH� ORV� FDQGLGDWRV� D� DOWD� SUHFR]� ���������� WLHQHQ�UHDOPHQWH�XQD�HVWDQFLD�PHQRU�R�LJXDO�D�WUHV�GtDV��OR�TXH�VXSRQH�XQ�DXPHQWR� � PX\� VLJQLILFDWLYR� GHO� FXPSOLPLHQWR� GHO� SURWRFROR��S��������UHVSHFWR�DO�SULPHU�DxR�GHO�HVWXGLR�
/D�HVWDQFLD�PHGLD�GH��ORV�SDFLHQWHV�DOWDGRV�SUHFR]PHQWH�WDPELpQ�VH� UHGXMR� � VLJQLILFDWLYDPHQWH�� SDVDQGR� GH� �� GtDV� ����� GtDV��S�������
(O� � PD\RU� JUDGR� GH� DQHPLD� DO� LQJUHVR� TXH� VH� REVHUYD� HQ� HVWH�JUXSR�� QR� LQIOX\H� QHJDWLYDPHQWH� HQ� HO� FXPSOLPLHQWR� GHO�SURWRFROR�� TXH� DXPHQWD� FODUDPHQWH�� QL� HQ� OD� UHGXFFLyQ� GH� OD�HVWDQFLD� KRVSLWDODULD� PHGLD� GH� HVWRV� SDFLHQWHV� DOWDGRV�SUHFR]PHQWH��OR�TXH�UHIOHMD�XQD�YH]�PiV�OD�DGDSWDFLyQ�GHO�HTXLSR�PpGLFR�DO�SURWRFROR�GH�DOWD�SUHFR]�
/D� LPSOHPHQWDFLyQ� GHO� SURWRFROR� VH� SURGXFH� VLQ� DOWHUDU� ORV�SDUiPHWURV�GH�FDOLGDG�DVLVWHQFLDO���
(VWDV� PHMRUDV� HQ� ORV� UHVXOWDGRV� VH� GHEHQ�� EiVLFDPHQWH�� D� OD�PRGLILFDFLyQ�GH�GRV�IDFWRUHV�TXH�KDEtDQ�GHPRVWUDGR�SUHYLDPHQWH��OLPLWDU�HO�DOWD�SUHFR]��3RU�XQD�SDUWH�� �DXPHQWD�VLJQLILFDWLYDPHQWH��OD� SURSRUFLyQ�GH� FDQGLGDWRV� FRQ� DQHPLD�JUDYH� DO� LQJUHVR� �+WR��������TXH�VRQ�DOWDGRV�SUHFR]PHQWH��SDVDQGR�GHO�����HQ������DO�����HQ�HO�������S���������3RU�RWUD�SDUWH���DXPHQWD�HO��SRUFHQWDMH�GH�SDFLHQWHV�FDQGLGDWRV�FRQ�DOWD�HVSHUDGD�HQ�ILQ�GH�VHPDQD��TXH��HIHFWLYDPHQWH�� VRQ� DOWDGRV� DQWHV� GH� ORV� FXDWUR� GtDV� GHO� LQJUHVR��SDVDQGR�GHO�������HQ������DO�����HQ�������S���������(O� IDFWRU� ³QHFHVLGDG� GH� XQD� VHJXQGD� HQGRVFRSLD´� �SRU� PDOD�SUHSDUDFLyQ� GH� OD� SULPHUD�� SUHVHQFLD� GH� DEXQGDQWH� VDQJUH� R�



���
DOLPHQWRV�� UHVXOWD� GLItFLO� GH� PRGLILFDU�� SHUR� VX� LQIOXHQFLD� HV�HVFDVD�GDGR�HO�UHGXFLGR�Q~PHUR�GH��HVWRV�FDVRV��
3RU�~OWLPR��HO�IDFWRU�SULPHUD�HQGRVFRSLD�GHVSXpV�GH�ODV����KRUDV�GHO�LQJUHVR�\D�KD�VLGR�HOLPLQDGR�GHVGH�������SUDFWLFiQGRVH�WRGDV�ODV�HQGRVFRSLDV�HQ�ODV�SULPHUDV����KRUDV�GHO�LQJUHVR��$QDOL]DQGR� ORV� UHVXOWDGRV� HQ� IXQFLyQ� GH� OD� OHVLyQ� RULJHQ� GH� OD�+'$��YHPRV�TXH�VH�SURGXFH�XQ�DXPHQWR�HQ�OD�SURSRUFLyQ�GH�DOWDV�SUHFRFHV� HQ� ORV� SDFLHQWHV� FRQ� XOFXV� GXRGHQDO�� XOFXV� JiVWULFR���OHVLRQHV�DJXGDV�GH�OD�PXFRVD�JiVWULFD�\��HQ�HO�JUXSR�GH�SDFLHQWHV�FRQ� OHVLRQHV� HQJOREDGDV� HQ� HO� JUXSR� GH� ³RWUDV� OHVLRQHV´��GXRGHQLWLV�� ~OFHUD� GH� %DUUHWW�� ~OFHUD� GH� ERFD� DQDVWRPyWLFD��PDOIRUPDFLyQ�YDVFXODU�\�KHUQLD�GH�KLDWXV�FRPSOLFDGD���QR�VLHQGR�DVt�HQ�ORV�SDFLHQWHV�FRQ�VtQGURPH�GH�0DOORU\�:HLVV�R�HVRIDJLWLV��(Q� ORV� SDFLHQWHV� FRQ� HVRIDJLWLV�� HO� FXPSOLPLHQWR� GHO� SURWRFROR�OOHJD�D�VHU�GHO�������FRQ�XQD�HVWDQFLD�PHGLD��EDMD��GH����GtDV�
/D� HVWDQFLD� KRVSLWDODULD� PHGLD� GLVPLQX\H� HQ� ORV� SDFLHQWHV� FRQ�XOFXV� GXRGHQDO�� XOFXV� JiVWULFR�� OHVLRQHV� DJXGDV� GH� OD� PXFRVD�JiVWULFD�\��³RWUDV�OHVLRQHV´��
(Q�ORV�SDFLHQWHV�FRQ�VtQGURPH�GH�0DOORU\�:HLVV��QR�VH�SURGXFHQ��FDPELRV� VLJQLILFDWLYRV�� DXQTXH� Vt� VH� REVHUYD� XQD� WHQGHQFLD� DO�DXPHQWR� GHO� FXPSOLPLHQWR� GHO� SURWRFROR� \� DO� GHVFHQVR� GH� OD�HVWDQFLD�PHGLD�� /ODPD� OD� DWHQFLyQ� HQ� HVWH� JUXSR� GH� HQIHUPRV� HO�DXPHQWR��SUiFWLFDPHQWH�VLJQLILFDWLYR��GH�OD�WUDQVIXVLyQ�VDQJXtQHD��HVSHFLDOPHQWH� SRUTXH� QR� VH� FRUUHODFLRQD� FRQ� � DXPHQWR� GHO�UHVDQJUDGR� QL� GH� PD\RU� JUDGR� GH� DQHPL]DFLyQ�� (OOR� VyOR� QRV�SDUHFH� DWULEXLEOH� D� OD� YDULDELOLGDG� GHO� FULWHULR� GH� WUDQVIXVLyQ� GHO�PpGLFR�TXH�OHV�DWHQGLy�HQ�8UJHQFLDV��GHELGR�D�OD�LQH[LVWHQFLD�GH�XQ� SURWRFROR� GH� WUDQVIXVLyQ�� � 3UREDEOHPHQWH� HO� DXPHQWR� GH� OD�HGDG� PHGLD� GH� ORV� SDFLHQWHV� HQ� HVWH� JUXSR� HQ� FRQFUHWR� KD\D�LQIOXLGR�HQ��HO�DXPHQWR�GH�OD�WUDQVIXVLyQ��3RU�WRGR�HVWR��XQR�GH�ORV�SUy[LPRV� REMHWLYRV� GH� QXHVWUR� JUXSR� HV� OD� FUHDFLyQ� GH� XQ�SURWRFROR��UDFLRQDO�\�EDVDGR�HQ�OD�HYLGHQFLD�SDUD�OD�WUDQVIXVLyQ�GH�ORV�HQIHUPRV�FRQ�+'$�\�EDMR�ULHVJR�GH�UHVDQJUDGR���



���
/D� DFWXDFLyQ� VREUH� ORV� IDFWRUHV� OLPLWDQWHV� HQ� OD� FRQVHFXFLyQ� GH�HVWRV� UHVXOWDGRV� KD� VLGR� YDULDEOH� VHJ~Q� HO� WLSR� GH� OHVLyQ�� $Vt���YHPRV�FRPR�HQ�ORV�SDFLHQWHV�FRQ�XOFXV�GXRGHQDO�HO�DXPHQWR�GHO�FXPSOLPLHQWR�GHO�SURWRFROR�VH�UHDOL]D�D�H[SHQVDV�GH�DXPHQWDU�ODV�DOWDV� HQ SDFLHQWHV� FRQ�+WR�������DO� LQJUHVR�\�GXUDQWH� HO� ILQ�GH�VHPDQD��(Q�HO�JUXSR�GH�HQIHUPRV�FRQ�XOFXV�JiVWULFR��VH�FRQVLJXH�DO��LQFUHPHQWDU�ODV�DOWDV�SUHFRFHV�HQ��SDFLHQWHV�FRQ�+WR�������DO�LQJUHVR��VLQ�PRGLILFDUVH� ODV�DOWDV�GH�ORV�FDQGLGDWRV�GXUDQWH�HO�ILQ�GH VHPDQD�� � (Q� ORV� SDFLHQWHV� FRQ� OHVLRQHV� DJXGDV� GH� OD�PXFRVD�JiVWULFD�� DXPHQWDQ� ODV� DOWDV� GDGDV� D� ORV� FDQGLGDWRV� HQ� ILQ� GH�VHPDQD��1R� VH� � SURGXFHQ� FDPELRV� VLJQLILFDWLYRV� HQ� ORV� IDFWRUHV�TXH� OLPLWDQ� HO� DOWD� SUHFR]� HQ� ORV� SDFLHQWHV� FRQ� VtQGURPH� GH�0DOORU\�:HLVV��HVRIDJLWLV�X�³RWUDV� OHVLRQHV´��D�SHVDU�GH�HOOR�� �HQ��HO� JUXSR� GH� ³RWUDV� OHVLRQHV´� VL� VH� SURGXFHQ� XQ� DXPHQWR� GHO�FXPSOLPLHQWR� GHO� SURWRFROR� \� XQD� UHGXFFLyQ� GH� OD� HVWDQFLD�KRVSLWDODULD�

x (YROXFLyQ� GH� ORV� SDFLHQWHV� FDQGLGDWRV� QR� DOWDGRV�SUHFR]PHQWH
8Q�WRWDO�GH�����SDFLHQWHV���������FDQGLGDWRV�D�DOWD�SUHFR]�WLHQHQ�XQD� HVWDQFLD� KRVSLWDODULD� �� �� GtDV� �QR� FXPSOLPLHQWR� GHO�SURWRFROR��� � FRQ� XQ� GHVFHQVR� VLJQLILFDWLYR� GH� ORV� PLVPRV� D� OR�ODUJR�GHO�SHULRGR�GH�HVWXGLR��SDVDQGR�GHO�����HQ�HO�DxR������DO������� HQ� HO� DxR� ������ � (VWRV� SDFLHQWHV� SUHVHQWDQ� XQDV�FDUDFWHUtVWLFDV� HSLGHPLROyJLFDV� HVWDEOHV� � GXUDQWH� HO� HVWXGLR�� \�KRPRJpQHDV� UHVSHFWR� D� ORV� FDQGLGDWRV� TXH� Vt� VRQ� DOWDGRV�SUHFR]PHQWH���1R�VH�REVHUYD�FDPELR�HQ�OD�HVWDQFLD�PHGLD�GH�HVWRV�SDFLHQWHV��H[FHSWR�XQ� �GHVFHQVR�HQ�HO�FDVR�GH� OD�HVRIDJLWLV��\�XQ�LQFUHPHQWR� HQ� HO� JUXSR� GH� ³RWUDV� OHVLRQHV´�� QR� UHODFLRQDGR� FRQ�DXPHQWR� GHO� UHVDQJUDGR� QL� GH� OD� QHFHVLGDG� GH� LQWHUYHQFLyQ�TXLU~UJLFD�
1R�VH�KDOODQ�FDPELRV�HQ�ORV�SDUiPHWURV�GH�FDOLGDG�DVLVWHQFLDO�
$O� HVWXGLDU� OD� HYROXFLyQ� GH� ORV� IDFWRUHV� OLPLWDQWHV�� KHPRV� YLVWR�



���
DQWHULRUPHQWH� TXH� WDQWR� HO�+WR�������DO� LQJUHVR� FRPR�HO� IDFWRU�DOWD� HQ� ILQ� GH� VHPDQD� � VH� KDQ� UHGXFLGR� GH� IRUPD� VLJQLILFDWLYD���KDVWD� HO� SXQWR� TXH� GHMDQ� GH� VHU� IDFWRUHV� OLPLWDQWHV� SDUD� HO� DOWD�SUHFR]�� 3RU� WRGR� HOOR�� VyOR�QRV�TXHGD� DWULEXLU� HO� LQFXPSOLPLHQWR�GHO�SURWRFROR�D� IDFWRUHV� UHVLGXDOHV�GLItFLOHV�GH�PHGLU�\�FRQWURODU��FRPR� ORV� DVRFLDGRV� D� FDXVDV� VRFLDOHV� LQGLYLGXDOHV� GHO� SDFLHQWH��SUREOHPDV� DGPLQLVWUDWLYRV� H[FHSFLRQDOHV�� R� GLVPLQXFLyQ�RFDVLRQDO�GH�OD�DWHQFLyQ DO�SURWRFROR�SRU�SDUWH�GHO�HTXLSR�PpGLFR�
(O� UHVDQJUDGR� PHUHFH� PHQFLyQ� D� SDUWH� FRPR� FDXVD� GH� QR� DOWD�SUHFR]��(Q����SDFLHQWHV��������FDQGLGDWRV�D�DOWD�SUHFR]�HO�PRWLYR�SRU�HO�FXDO�VH�UHWUDVy�HO�DOWD�KRVSLWDODULD�IXH�HO�UHVDQJUDGR�GXUDQWH�HO�LQJUHVR��1XHVWURV�FULWHULRV�SDUD�FODVLILFDU�D�ORV�SDFLHQWHV�FRPR�EDMR�ULHVJR�GH�UHVDQJUDGR�QR�VRQ�FDSDFHV�GH�SUHGHFLU� OD�UHFLGLYD�KHPRUUiJLFD� HQ������GH� ORV�FDVRV�� �(Q������FDVRV� IXH�QHFHVDULD�XQD� LQWHUYHQFLyQ� TXLU~UJLFD�� VLHPSUH� GH� IRUPD� XUJHQWH� GLIHULGD��SDUD�FRQWURODU�OD�KHPRUUDJLD���
/DV�FLIUDV�GH�UHVDQJUDGR�WLHQGHQ�D�UHGXFLUVH��DXQTXH�QR�GH�IRUPD�VLJQLILFDWLYD�� D� SHVDU� GH� OD� H[FOXVLyQ� D� SDUWLU� GH� ����� GH� ORV�SDFLHQWHV�FRQ�XOFXV�GH�WDPDxR����FP�FRPR�&$3��
(VWDV� FLIUDV� GH� UHVDQJUDGR� VRQ� GLItFLOHV� GH� FRPSDUDU� FRQ� ODV�H[LVWHQWHV� HQ� OD� OLWHUDWXUD�� SRUTXH� QR� VH� SUHVHQWDQ� UHVXOWDGRV� GH�VHULHV�HVSHFtILFDPHQWH�GH�EDMR�ULHVJR�GH�UHVDQJUDGR��1R�REVWDQWH��RWURV� DXWRUHV�� FRPR� %UDQLFNL��� PXHVWUDQ� FLIUDV� GH� UHVDQJUDGR�SDUD� ORV� SDFLHQWHV� FRQ� +'$� GH� FDXVD� XOFHURVD� �� ���� 3DUGR���SXEOLFD�FLIUDV�GH� UHVDQJUDGR�GHO����SDUD�SDFLHQWHV�FRQ�+'$�GH�RULJHQ�QR�YDULFRVR��
/DV�FLIUDV�GH�UHVDQJUDGR�GH�ORV�SDFLHQWHV�FRQ�OHVLRQHV�SpSWLFDV�\�EDMR� ULHVJR� GH� UHVDQJUDGR� �FDQGLGDWRV� D� DOWD� SUHFR]�� VHJ~Q� HO�DVSHFWR� HQGRVFySLFR� GH� OD� OHVLyQ� VRQ� FRPSDUDEOHV� D� ODV�SUHVHQWDGDV�SRU�/DLQH��� $Vt��HQ�QXHVWUD�VHULH�UHVDQJUDQ�HO������GH� ORV� XOFXV� FRQ� ILEULQD�� FRQ� XQD� QHFHVLGDG� GH� LQWHUYHQFLyQ�TXLU~UJLFD� GHO� ������ � HO� ����� GH� ORV� XOFXV� FRQ� FRiJXOR� QHJUR��



���
SUHVHQWDQ� UHVDQJUDGR�� FRQ� XQ� SRUFHQWDMH� GH� LQWHUYHQFLyQ�TXLU~UJLFD� WDPELpQ� GHO� ����� �ORV� GRV� FDVRV� GH� UHVDQJUDGR�UHTXLULHURQ�FLUXJtD�SDUD�HO�FRQWURO�GHO�UHVDQJUDGR���1R�REVWDQWH��Vt�SDUHFH��H[LVWLU�XQD�WHQGHQFLD�DO�DXPHQWR�GHO�UHVDQJUDGR�\�FLUXJtD�PHGLDV�HQ�ORV�XOFXV�FRQ�ILEULQD�UHVSHFWR�D�ORV�PRVWUDGRV�SRU�/DLQH��DXQTXH�GHQWUR�GH�ORV�UDQJRV�SUHVHQWDGRV�SRU�pVWH���DVt�FRPR�XQD�GLVPLQXFLyQ�GH�UHVDQJUDGR�\�FLUXJtD��HQ�HO�FDVR�GH�ORV�XOFXV�FRQ�FRiJXOR�QHJUR�
/D�PRUWDOLGDG�GH�ORV�FDQGLGDWRV�D�DOWD�SUHFR]�KD�VLGR�GHO�������6H�WUDWD�GH�XQ�~QLFR�FDVR�GH�p[LWXV��TXH�VH�SURGXMR�HQ������HQ�XQD�SDFLHQWH� GH� ��� DxRV�� FRQ� DQWHFHGHQWHV� GH� LQVXILFLHQFLD� FDUGLDFD�FRQJHVWLYD� \� EURQFRSDWtD�� TXH� KDEtD� LQJUHVDGR� SRU� XQD� +'$�FDXVDGD�SRU�GRV�XOFXV�GXRGHQDOHV�FRQ�ILEULQD��/D�KHPRUUDJLD�IXH�DXWROLPLWDGD�\�QR�VH�SURGXMR�UHVDQJUDGR��SHUR�OD�SDFLHQWH�IDOOHFLy�SRU�XQ�DFFLGHQWH�YDVFXODU�FHUHEUDO�
&RPR� KHPRV�PHQFLRQDGR� DQWHULRUPHQWH�� FRQ� OD� LPSOHPHQWDFLyQ�GHO�SURWRFROR�OD�HVWDQFLD�KRVSLWDODULD�GH�ORV�SDFLHQWHV�FDQGLGDWRV�D�DOWD�SUHFR]�GLVPLQX\H�GH� IRUPD�PX\�VLJQLILFDWLYD�� �\D�TXH�HV�GH����� GtDV� DO� LQLFLR� \� GH� ���� GtDV� DO� ILQDO�� OR� TXH� FRPSRUWD� XQD�UHGXFFLyQ�PHGLD� GH� ���� GtDV��<D� HQ� HO� SULPHU� DxR�GH� DSOLFDFLyQ�GHO� SURWRFROR� ������� OD� HVWDQFLD� � PHGLD� VH� UHGXMR� PX\�VLJQLILFDWLYDPHQWH��SDVDQGR�GH�VHU������GtDV�HQ������D�����GtDV�HQ�������
6L�PXOWLSOLFDPRV�ORV�����FDQGLGDWRV�D�DOWD�SUHFR]�SRU�����GtDV�GH�DKRUUR� GH� HVWDQFLD�� REWHQHPRV� XQ� DKRUUR� WRWDO� GH� ����� GtDV� GH�HVWDQFLD� KRVSLWDODULD�� D� OR� ODUJR� GH� ORV� FLQFR� DxRV� TXH� GXUD� HO�HVWXGLR��(V�GHFLU��OD�LPSOHPHQWDFLyQ�GHO�SURWRFROR�SHUPLWH�UHGXFLU�D~Q� PiV�� \� GH� IRUPD� � VHJXUD�� OD� HVWDQFLD� PHGLD� KRVSLWDODULD��REWHQLHQGR�XQ�Pi[LPR�DKRUUR�GH�UHFXUVRV�
7HQLHQGR�HQ�FXHQWD�HO�FRVWR�GHO�GtD�GH�HVWDQFLD�KRVSLWDODULD�HQ�HO�DxR�������OD�LPSOHPHQWDFLyQ�GHO�SURWRFROR�KD�VXSXHVWR�XQ�DKRUUR�GH���������(XURV�HQ�FLQFR�DxRV��



���
(Q� FXDQWR� DO PDQHMR� GHO� SDFLHQWH� XQD� YH]� LQJUHVDGR�� /DLQH���SURSRQH�TXH� ORV�SDFLHQWHV�GH�DOWR� ULHVJR�GHEHUtDQ�VHU� LQJUHVDGRV�HQ�XQLGDGHV�HVSHFLDOHV�\�ORV�GH�EDMR�ULHVJR�HQ�VDOD�FRQYHQFLRQDO��(Q� QXHVWUR� FDVR�� WRGRV� ORV� SDFLHQWHV�� GH� DOWR� \� EDMR� ULHVJR�� VRQ�LQJUHVDGRV� HQ� VDOD� FRQYHQFLRQDO�� VLHQGR� GDGRV� GH� DOWD� GHVGH� HO�VHUYLFLR� GH� XUJHQFLDV� HQ� DOJXQRV� FDVRV� GH� &$3�� 'HVGH� OD�DSOLFDFLyQ� GHO� SURWRFROR� VH� KD� VXVSHQGLGR� OD� DGPLQLVWUDFLyQ� GH�HQHPDV�GH�OLPSLH]D�HQ�HVWRV�SDFLHQWHV��\D�TXH�QR�VH�XWLOL]D�FRPR�FULWHULR� WHUDSpXWLFR� (Q� ORV�SDFLHQWHV�GH�EDMR�ULHVJR�� OD�GLHWD�RUDO�VH�UHLQLFLy�WUDV�OD�UHDOL]DFLyQ�GH�OD�HQGRVFRSLD��PLHQWUDV�TXH�D�ORV�SDFLHQWHV� FRQ� DOWR� ULHVJR� GH� UHFLGLYD� VH� OHV� PDQWXYR� HQ� GLHWD�DEVROXWD�GXUDQWH�������K��$QWH�XQ�FDVR�GH��SHUVLVWHQFLD��R�UHFLGLYD�GH�OD�KHPRUUDJLD��VH�YDORUy�LQGLYLGXDOPHQWH�OD�QHFHVLGDG���GH�XQD�VHJXQGD�HQGRVFRSLD�R�GH�LQWHUYHQFLyQ�TXLU~UJLFD�
2WUR�DVSHFWR�TXH�QRV�SUHRFXSy�GHVGH�HO� LQLFLR�GHO�HVWXGLR�IXH�OD�SRVLELOLGDG� GH� UHFLGLYD� KHPRUUiJLFD� WUDV� HO� DOWD� KRVSLWDODULD�� /D�UHFLGLYD�VH�SURGXFH�HQ�HO�����GH�ORV�FDVRV�HQ�ORV���SULPHURV�GtDV�\� VyOR� HQ� XQ� ��� VH� SURGXFH� WDUGtDPHQWH���� 7RGRV� ORV� SDFLHQWHV�TXH� WXYLHURQ�XQD�HVWDQFLD�KRVSLWDODULD�� ��GtDV�IXHURQ�FLWDGRV�HQ�FRQVXOWDV� H[WHUQDV� GHQWUR� GH� OD� SULPHUD� VHPDQD� WUDV� HO� DOWD�KRVSLWDODULD�\�VH� OHV� UHDOL]y�HVH�PLVPR�GtD�XQD�GHWHUPLQDFLyQ�GH�XUHD� \� KHPDWRFULWR� HQ� VDQJUH�� 'H� HVWD� PDQHUD� VH� HYLWy� HO�GHVFRQRFLPLHQWR�GH�XQD� UHFLGLYD�KHPRUUiJLFD�TXH�SXGLHUD�KDEHU�VLGR�DWHQGLGD�HQ�RWUR�FHQWUR�
'HO� WRWDO� GH� SDFLHQWHV� FRQ� HVWDQFLD� �� �� GtDV�� VRODPHQWH� � ���UHLQJUHVDURQ� HQ� ORV� �� SULPHURV� GtDV� WUDV� HO� DOWD� KRVSLWDODULD� SRU�VRVSHFKD� GH� UHVDQJUDGR�� 'H� HOORV�� HQ� �� FDVRV� VH� REMHWLYy�UHVDQJUDGR� ��� SUHFLVDURQ� GH� FLUXJtD� \� �� GH� HVFOHURVLV� SDUD�FRQWURODU� OD� KHPRUUDJLD�� HO� RWUR� FDVR� VH� DXWROLPLWy��� 1R� VH�SURGXMHURQ�p[LWXV�
(Q� UHVXPHQ�� VH� KD� FRQVHJXLGR� UHGXFLU� GH� IRUPD� GUiVWLFD� OD�HVWDQFLD� KRVSLWDODULD� PHGLD� GH� ORV� HQIHUPRV� FRQ� EDMR� ULHVJR� GH�UHVDQJUDGR��VLQ�UHSHUFXWLU�QHJDWLYDPHQWH�HQ�VX�HYROXFLyQ�FOtQLFD���



���
1R� REVWDQWH�� QXHVWUR� VLVWHPD� GH� YDORUDFLyQ� GHO� ULHVJR� GH�UHVDQJUDGR�QR�HV�FDSD]�GH�SUHGHFLU�HO������GH�UHVDQJUDGRV�TXH�VH�SURGXFHQ�HQ�HVWRV�HQIHUPRV��VL�ELHQ�OD��HYROXFLyQ�GH�WRGRV�HOORV�HV�IDYRUDEOH�� FXDQGR� VH� SUHFLVD� LQWHUYHQFLyQ� TXLU~UJLFD� pVWD� VH�UHDOL]D�VLHPSUH�GH�IRUPD�XUJHQWH�GLIHULGD��DO�QR�KDEHU�VLGR�QXQFD�HO�UHVDQJUDGR�PDVLYR��\�OD�PRUWDOLGDG�UHVXOWD��QXOD�
3RU� ORV� UHVXOWDGRV�REWHQLGRV�� SDUHFH�TXH�QRV� UHVXOWD�PiV�FODUR�\�VHQFLOOR� DSOLFDU� HO� SURWRFROR� D� ORV� SDFLHQWHV� FRQ� XOFXV� SpSWLFR��TXL]iV� SRUTXH� HO� ULHVJR� HQGRVFySLFR� GH� UHFLGLYD� HVWi� PX\�VLVWHPDWL]DGR�� \� SRGHPRV� HVIRU]DUQRV� PiV� HQ� FXPSOLUOR� HQ�SDFLHQWHV� FRQ� OHVLRQHV� GHO� WLSR� VtQGURPH� GH� 0DOORU\�:HLVV��HVRIDJLWLV�\�³RWUDV�OHVLRQHV´��TXH�KDQ�GHPRVWUDGR�WHQHU�XQDV�FLIUDV�GH�UHFLGLYD�SUiFWLFDPHQWH�QXODV�
(Q�QXHVWUR�HVWXGLR�QR�H[LVWHQ�QHJDWLYDV�SRU�SDUWH�GH�ORV�SDFLHQWHV�DO� DOWD� SUHFR]�� (VWRV� VRQ� LQIRUPDGRV� GHVGH� HO� PRPHQWR� GH� VX�LQJUHVR� \� UHLQIRUPDGRV� HQ� ODV� VXFHVLYDV� YLVLWDV�� HVWH� PDQHMR�GLQiPLFR�KD�KHFKR�TXH�SDFLHQWHV�TXH�QR�DFHSWDURQ�HO�DOWD�SUHFR]�HQ�ODV�SULPHUDV����KRUDV��Vt�OR KLFLHUDQ�HO�VHJXQGR�R�WHUFHU�GtD�GHO�LQJUHVR�
1RV�KD�OODPDGR�OD�DWHQFLyQ�HO�KHFKR�GH�TXH�OD�HVWDQFLD�PHGLD�GH�ORV� SDFLHQWHV� QR� FDQGLGDWRV� D� DOWD� SUHFR]� WDPELpQ� VH� KD\D�UHGXFLGR�HQ�HO�SHULRGR�GH�HVWXGLR��SDVDQGR�GH������GtDV�HQ������D������ GtDV� HQ� ����� �S �������� (V� HYLGHQWH�� DXQTXH� QR� KD� VLGR�REMHWR�GH�QXHVWUR�HVWXGLR��TXH� OD�PD\RU�XWLOL]DFLyQ�\�HIHFWLYLGDG�GH� OD� WHUDSpXWLFD� HQGRVFySLFD� KD� UHSHUFXWLGR� HQ� XQD� PHQRU�QHFHVLGDG� GH� LQWHUYHQFLRQHV� TXLU~UJLFDV�� FRQ� HO� FRQVLJXLHQWH�DKRUUR� GH� PRUELOLGDG� \� GH� HVWDQFLDV� KRVSLWDODULDV� DVRFLDGR��&UHHPRV� TXH� WDPELpQ� SXHGH� VHU� XQ� HIHFWR� FRODWHUDO� GH� OD�HVSHFLDOL]DFLyQ��\�PD\RU��DWHQFLyQ�GHO�HTXLSR�PpGLFR�TXH�WUDWD�D�ORV�SDFLHQWHV�FRQ�+'$���
(VWDPRV�FRQYHQFLGRV�GH�TXH�HVWRV�UHVXOWDGRV�IDYRUDEOHV�VH�GHEHQ��D�OD�FRQFLHQFLDFLyQ�HQ�OD�LPSRUWDQFLD�GH�DSOLFDU�HO�SURWRFROR�\�OD�HVSHFLDOL]DFLyQ�GHO�HTXLSR�PpGLFR�TXH�DWLHQGH�D�ORV�SDFLHQWHV�FRQ�



���
+'$��1R�GHEHPRV�ROYLGDU�QXQFD�� FRPR�GLFH�3HWHUVRQ���� TXH� OD�PHUD� FUHDFLyQ� GH� XQD� JXtD� FOtQLFD� EDVDGD� HQ� OD� HYLGHQFLD� QR�FDPELD�OD�DFWXDFLyQ�PpGLFD��\�OD�SDVLYD�GLVHPLQDFLyQ�GH�OD�PLVPD�HV� LQVXILFLHQWH�� /RV� SURWRFRORV� UHTXLHUHQ� XQD� HVWUDWHJLD� GH�LPSOHPHQWDFLyQ� SDUD� TXH� UHSHUFXWDQ� HQ� OD� SUiFWLFD� FOtQLFD��$GHPiV�� ODV� JXtDV� KDQ� GH� VHU� HYDOXDGDV� SHULyGLFDPHQWH� SDUD�FRPSUREDU� VL� HO�TXHKDFHU�FOtQLFR�KD�YDULDGR��\� VL� HO�REMHWLYR�GHO�SURWRFROR��HQ�QXHVWUR�FDVR�OD�UHGXFFLyQ�GH�OD�HVWDQFLD�KRVSLWDODULD��VH�KD�FRQVHJXLGR�VLQ�HIHFWRV�DGYHUVRV�SDUD�ORV�HQIHUPRV�
$VLPLVPR�� HV� LQGLVSHQVDEOH� OD� HVWUHFKD� FRODERUDFLyQ� HQWUH�HVSHFLDOLVWDV���FRPR�JDVWURHQWHUyORJRV��HQGRVFRSLDWDV�\�FLUXMDQRV���
(Q� ORV� ~OWLPRV� DxRV� VH� KD� PDQLIHVWDGR� XQ� LQWHUpV� FUHFLHQWH� SRU�YDORUDU� TXH� HVSHFLDOLVWDV� PDQHMDQ� FRQ� PD\RU� HILFLHQFLD� ORV�SDFLHQWHV� FRQ� +'$�� FRQFUHWDPHQWH� HQWUH� JDVWURHQWHUyORJRV��LQWHUQLVWDV� \� FLUXMDQRV� JHQHUDOHV�� 7DQWR�4XLUN��� FRPR�3DUGR���KDQ� SXEOLFDGR� VHULHV� GH� SDFLHQWHV� FRQ� +'$� FRQ� HVWDQFLDV�VLJQLILFDWLYDPHQWH� PHQRUHV�� SDUD� JUXSRV� GH� LJXDO� ULHVJR� GH�UHVDQJUDGR�� VL� ORV� SDFLHQWHV� HUDQ� WUDWDGRV� SRU� JDVWURHQWHUyORJRV�UHVSHFWR� D� LQWHUQLVWDV� \� FLUXMDQRV�� 6DQGHO��� REWXYR UHVXOWDGRV�GLVFRUGDQWHV�FRQ� ORV�DQWHULRUHV��1R�REVWDQWH��SDUHFH�FODUR�TXH� OD�PHMRUD� GH� ORV� UHVXOWDGRV� VH� GHEH� DO� � PDQHMR� GH� ORV� SDFLHQWHV��DWHQGLHQGR�D�XQ�SURWRFROR�FOtQLFR�EDVDGR�HQ�OD�HYLGHQFLD��\�QR�D�OD�PHUD�FRQGLFLyQ�GH�XQ�WLSR�GH�HVSHFLDOLVWD�X�RWUR�
)LQDOPHQWH�� QXHVWUR� REMHWLYR� D� SDUWLU� GH� DKRUD� KD� GH� VHU� VHJXLU�DPSOLDQGR� OD� DSOLFDFLyQ� GHO� SURWRFROR�� GDGD� OD� VHJXULGDG� TXH�GHPXHVWUD�� D� ILQ� GH� UHGXFLU� DO� PtQLPR� SRVLEOH� HO� Q~PHUR� GH�SDFLHQWHV� FDQGLGDWRV� FX\D� HVWDQFLD� HV� VXSHULRU� D� WUHV� GtDV� VLQ�PRWLYR DSDUHQWH�� �$GHPiV�� WHQHPRV�GDWRV�TXH�DSR\DQ� OD� LGHD�GH�LQFUHPHQWDU��HQ�HO�IXWXUR��HO�Q~PHUR�GH��SDFLHQWHV�FRQ�+'$�\�EDMR�ULHVJR� GH� UHVDQJUDGR� TXH� VRQ� WUDWDGRV� GH� IRUPD� DPEXODWRULD��HVWDQFLD�FHUR��\�DOWDGRV�GHVGH�HO�6HUYLFLR�GH�8UJHQFLDV�



���
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���&21&/86,21(6
�� /D� H[FOXVLyQ� FRPR� FDQGLGDWRV� D� DOWD� SUHFR]� GH� ORV� SDFLHQWHV�FRQ�XOFXV����FP��LQGHSHQGLHQWHPHQWH�GH�VX�DVSHFWR�HQGRVFySLFR�������SURGXFH� XQ� GHVFHQVR� GHO� UHVDQJUDGR� GH� pVWRV�� DXQTXH�HVWDGtVWLFDPHQWH�QR�HV�VLJQLILFDWLYR�
�� &RQ� OD� LPSOHPHQWDFLyQ� GHO� SURWRFROR� GH� DOWD� SUHFR]� HQ� ORV�SDFLHQWHV�FRQ�EDMR�ULHVJR�GH�UHVDQJUDGR�VH�SURGXFH�XQ�DXPHQWR�GH�ODV�DOWDV�SUHFRFHV�\�XQ�GHVFHQVR�GH�OD�HVWDQFLD�PHGLD�KRVSLWDODULD�GH�ORV�HQIHUPRV��FDQGLGDWRV D�DOWD�SUHFR]�
�� (O� � KHPDWRFULWR� LQLFLDO� � �� ���� \� HO� DOWD� HVSHUDGD� HQ� ILQ� GH�VHPDQD� � KDQ�GHMDGR�GH� VHU� IDFWRUHV� OLPLWDQWHV�SDUD�HO�PDQHMR�GH�ORV� SDFLHQWHV� FDQGLGDWRV� D� DOWD� SUHFR]�� OR� TXH� GHWHUPLQD� XQ�DXPHQWR� GHO� FXPSOLPLHQWR� GHO� SURWRFROR� \� XQ� GHVFHQVR� GH� OD�HVWDQFLD�PHGLD�GH�HVWRV�SDFLHQWHV�
�� /D� LPSOHPHQWDFLyQ� SRVLWLYD� GHO� SURWRFROR� QR� DIHFWD� D� ORV�SDUiPHWURV� GH� FDOLGDG� DVLVWHQFLDO� � D� OR� ODUJR� GHO� SHULRGR� GH�HVWXGLR�



���

���%,%/,2*5$)Ë$



���
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��� 9HLWK�,��+XDQJ�7L�1HL��&KLQJ�6X�:HQ��7KH�\HOORZ�(PSHURUV�&ODVVLF� RI� ,QWHUQDO�0HGLFLQH�� %HUNHOH\��8QLYHUVLW\� RI�&DOLIRUQLD�3UHVV��������
��� *KDOLRXQJDL�3��0DJLF�DQG�0HGLFDO�6FLHQFH�LQ�$QFLHQW�(J\SW��/RQGRQ��+RGGHU�DQG�6WRXJKWRQ�������
��� &KDGZLFN�-��0DQQ�:1��7KH�0HGLFDO�:RUNV�RI�+LSRFUDWHV��$�QHZ�WUDQVODWLRQ�IURP�WKH�RULJLQDO�JUHHN��2[IRUG��%ODFNZHOO�������
��� *ROGVWHLQ�+,��8OFHU�DQG�FDQFHU�RI� WKH�VWRPDFK� LQ�WKH�0LGGOH�$JHV��-��,QW��&ROO��6XUJ�������������������
��� 0HXOHQJUDFKW�(��7UHDWPHQW�RI�KDHPDWHPHVLV�DQG�PHODHQD�ZLWK�IRRG��/DQFHW��������������������
��� +XUVW�$(��6WHZDUW�0-��*DVWULF�DQG�'XRGHQDO�8OFHU��/RQGRQ��2[IRUG�8QLYHUVLW\�3UHVV������������������
��� *ROGVWHLQ� +,�� 7KH� XVH� RI� PDJQHVLXP� WULVLOLFDWH�� FROORLGDO�NDROLQ� DQG� DOXPLQLXP� K\GUR[LGH� LQ� DQWDFLG� JDVWULF� WKHUDS\��KLVWRULFDO� QRWHV� RQ� XOFHU� RI� WKH� VWRPDFK� DQG� GXRGHQXP�� -�� ,QW��&ROO��6XUJ��������������������
��� /DQGVWHLQHU�.��8HEHU�DJJOXWLQDWLRQ� VHUVFKHLQXQJHQ�QRUPDOHQ�PHQVFKOLFKHQ�%OXWHV��:HLQ��.OLQ��:RFKHQVFKU�����������������
��� *RUGRQ�7D\ORU� *�� 7KH� SUREOHP� RI� EOHHGLQJ� SHSWLF� XOFHU������%U��-��6XUJ��������������������
���� *LOEHUW�'$��(SLGHPLRORJ\�RI�XSSHU�JDVWURLQWHVWLQDO�EOHHGLQJ��*,�(QGRVFRS\�������������������



���
���� +HUQHU� +�� .DOOJDUG� %�� /DXULW]HQ� *�� +DHPDWHPHVLV� DQG�PHODHQD� IURP�D� OLPLWV� UHFHSWLRQ� DUHD� GXULQJ� D� ILYH� \HDUV�SHULRG��$FW�0HG�6FDQG������������������������ -XQH� 3)�� -RKQVWRQ� 6-�� 0HDQ� $%�� .\OH� -�� 1HHGKDP� &'��)XUWKHU� KDHPRUUKDJH� DIWHU� DGPLVVLRQ� WR� KRVSLWDO� IRU�JDVWURLQWHVWLQDO�KDHPRUUKDJH��%U�0HG�-����������������
���� 6FKLOOHU�.)5��7UXHORYH�6&��:LOOLDPV�'*��+DHPDWHPHVLV�DQG�PHODHQD�ZLWK�VSHFLDO�UHIHUHQFH�WR�IDFWRUV�LQIOXHQFLQJ�WKH�RXWFRPH��%U�0HG�-���������������
���� 0RUJDQ� $*�� 0F$GDP� :$)�� :DOPVOH\� */�� -HVVRS� $��+RUURFNV� -&�� GH�'RPEDO�)7��&OLQLFDO� ILQGLQJV�� HDUO\� HQGRVFRS\�DQG� PXOWLYDULDWH� DQDO\VLV� LQ� SDWLHQWV� EOHHGLQJ� IURP� WKH� XSSHU�JDVWURLQWHVWLQDO�WUDFW��%U�0HG�-�����������������
���� 5RFNDOO�7$��/RJDQ�5)$��'HYOLQ�+%���5LVN�DVVHVVPHQW�DIWHU�DFXWH�XSSHU�JDVWURLQWHVWLQDO�KDHPRUUKDJH��*XW��������������������
���� &XWOHU� -$�� 0HQGHORII� $,�� 8SSHU� JDVWURLQWHVWLQDO� EOHHGLQJ��1DWXUH� DQG� PDJQLWXGH� RI� WKH� SUREOHP� LQ� WKH� 86�� 'LJ� 'LV� 6FL�����������VXSSO����������
���� $OPHOD�3��%HQDJHV�$��3HLUy�6��0LQJXH]�0��3HxD�$��3DVFXDO�,�� 0RUD� )�� 2XWSDWLHQW� PDQDJHPHQW� RI� XSSHU� GLJHVWLYH�KDHPRUUKDJH� QRW� DVVRFLDWHG� ZLWK� SRUWDO� K\SHUWHQVLRQ�� $� ODUJH�SURVSHFWLYH� FRKRUW�� 7KH� $PHULFDQ� -RXUQDO� RI� *DVWURHQWHURORJ\�����������������������
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���� 'DQHVKPHQG�7.��+DZNH\�&-��/DQJPDQ�0-6��/RJDQ�5)$��/RQJ� 5-��:DOW� 53�� 2PHSUD]ROH� YHUVXV� SODFHER� IRU� DFXWH� XSSHU�
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JDVWURLQWHVWLQDO� EOHHGLQJ�� UDQGRPL]HG� GRXEOH� EOLQG� FRQWUROOHG�WULDO��%U�0HG�-�����������������
���� &ROOLQV� 5�� /DQJPDQ� 0�� 7UHDWPHQW� ZLWK� KLVWDPLQH� +�DQWDJRQLVWV� LQ� DFXWH� XSSHU� JDVWURLQWHVWLQDO� KDHPRUUKDJH��LPSOLFDWLRQV�RI�UDQGRPL]HG�WULDO��1�(QJO�-�0HG�����������������
���� 3HWHUVRQ� :/�� +DUWOHVV� .�� 0HDGRZV� 7�� 3UHYHQWLRQ� RI�UHFXUUHQW� XOFHU� EOHHGLQJ� GRXEOH�EOLQG�� UDQGRPL]HG� WULDO� RI� D�UHJLPHQ� GHVLJQHG� WR� SURGXFH� VXVWDLQHG� DFKORUK\GULD��*DVWURHQWHUROR\����������$������$EVWUDFW�
���� %DUHU� '�� 2JLYLOH� $�� +HQU\� '�� 'URQWLHOG� 0�� &RJJRQ� '��)UHQFK�6��HW�DO��&LPHWLGLQH�DQG�WUDQH[DPLF�DFLG�LQ�WKH�WUHDWPHQW�RI�DFXWH� XSSHU� JDVWURLQWHVWLQDO� � EOHHGLQJ��1�(QJ� -�0HG������� ������������
���� :DOW�53��&RWWUHOO�-��0DXQ�6*��)UHHPDQWOH�13��/DQJPDQ�0-��&RQWLQXRXV� LQWUDYHQRXV� IDPRWLGLQH� IRU�KDHPRUUKDJH� IURP�SHSWLF�XOFHU��/DQFHW������������������������ .KXURR� 06�� <DWWRR� *1�� -DYLG� *�� HW� DO�� $� FRPSDULVRQ� RI�RPHSUD]ROH�DQG�SODFHER�IRU�EOHHGLQJ�SHSWLF�XOFHU��1�(QJO�-�0HG��������������������
���� /DQDV�$��$UWDO��-0��%ODV��-0��$UUR\R�0��/RSH]�=DERUUiV�-��(IIHFW�RI�SDUHQWHUDO�RPHSUD]ROH�DQG�UDQLWLGLQH�RQ�JDVWULF�S+�DQG�WKH� RXWFRPH� RI� � EOHHGLQJ� SHSWLF� XOFHU�� -� &OLQ� *DVWURHQWHURO� �������������������
���� +DVVHOJUHQ�*��/LQG�7��/DQGHOO�/��$DGODQG�(��(IVNLQG�3��)DON�$��HW�DO��&RQWLQXRXV�LQWUDYHQRXV�LQIXVLRQ�RI�RPHSUD]RO�LQ�HOGHUO\�SDWLHQWV� ZLWK� SHSWLF� XOFHU� EOHHGLQJ�� 5HVXOWV� RI� D� SODFHER�FRQWUROOHG� PXOWLFHQWHU� VWXG\�� 6FDQG� -� *DVWURHQWHURO� ������ ������������
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���� 9LOODQXHYD� &�� %DODQ]y� -�� 7RUUDV� ;� HW� DO�� 2PHSUD]ROH� YV��UDQLWLGLQH� DV� DGMXQFW� WKHUDS\� WR� HQGRVFRSLF� LQMHFWLRQ� LQ� DFWLYHO\�EOHHGLQJ�XOFHUV��(QGRVFRS\�����������������
����/LQ� +-�� /R� :�� /HH� )�� 3HUQJ� &�� 7VHQJ� *�� $� SURVSHFWLYH�UDQGRPL]HG� FRPSDUDWLYH� WULDO� VKRZLQJ� WKDW� RPHSUD]ROH� SUHYHQWV�UHEOHHGLQJ� LQ�SDWLHQWV�ZLWK�EOHHGLQJ�SHSWLF�XOFHU�DIWHU� VXFFHVVIXO�HQGRVFRSLF�WKHUDS\��$UFK�,QWHU�0HG����������������
���� 6FKDIIDOLW]N\�GH�0XFNDGHOO�2%��+DYHOXQG�+��%RHVE\�6��6QHO�3�� HW� DO��(IIHFW� RI�RPHSUD]ROH�RQ� WKH�RXWFRPH�RI�HQGRVFRSLFDOO\�WUHDWHG�EOHHGLQJ�SHSWLF�XOFHUV��6FDQG�-�*DVWURHQWHURO���������������
����� /DX�-<��6XQJ�--��<XQJ�0<��:RQJ�6.��:X�-&��HW�DO��(IIHFW�RI�LQWUDYHQRXV�RPHSUD]ROH�RQ�UHFXUUHQW�EOHHGLQJ�DIWHU�HQGRVFRSLF�WUHDWPHQW�RI�EOHHGLQJ�SHSWLF�XOFHUV��1�(QJ�-�0HG������������������
����� 8GG�0��0LHWLQQHQ�3��3DOPDX�$��HW�DO��5HJXODU�GRVH�YHUVXV�KLJK�GRVH� RPHSUD]ROH� LQ� SHSWLF� XOFHU� EOHHGLQJ�� D� SURVSHFWLYH�UDQGRPL]HG� � GRXEOH�EOLQG� VWXG\�� 6FDQG� -� *DVWURHQWHURO� �������������������
����� -DYLG� *�� 0DVRRGL� ,�� =DUJDU� 6$�� HW� DO�� 2PHSUD]ROH� DV�DGMXYDQW� WKHUDS\� WR� HQGRVFRSLF� FRPELQDWLRQ� LQMHFWLRQ�VFOHURWKHUDS\�IRU�WUHDWLQJ�EOHHGLQJ�SHSWLF�XOFHU��$P�-�0HG��������������������
����� 5LHPDQQ� -)�� 6FKLOOLQJ� '�� 6FKDXZHFNHU� 3�� :HKOHQ� *��'RUODUV� '�� HW� DO�� &XUH� ZLWK� RPHSUD]ROH� SOXV� DPR[LFLOOLQ� YHUVXV�ORQJ�WHUP� UDQLWLGLQH� WKHUDS\� LQ� +HOLFREDFWHU� S\ORUL�DVVRFLDWHG�SHSWLF� XOFHU� EOHHGLQJ�� *DVWURLQWHVWLQDO� (QGRVFRS\� ���������������������
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����� *UDKDP�'<��+HSSV�.6��5DPLUH]�)&��/HZ�*0��6DHHG�=$��7UHDWPHQW�RI�+HOLFREDFWHU�S\ORUL�UHGXFHV�WKH�UDWH�RI�UHEOHHGLQJ�LQ�SHSWLF�XOFHU�GLVHDVH��6FDQG�-�*DVWURHQWHURO������������������
����� 6XQJ� --<�� /HXQJ�:.�� 6XHQ� 5�� /HXQJ� 9.6�� &KDQ� )./��/LQJ�7.:�� HW� DO��2QH�ZHHN�DQWLELRWLFV�YHUVXV�PDLQWHQDQFH� DFLG�VXSUHVVLRQ�WKHUDS\�IRU�+HOLFREDFWHU�S\ORUL�DVVRFLDWHG�SHSWLF�XOFHU�EOHHGLQJ��'LJHVWLYH�'LVHDVHV�DQG�6FLHQFHV����������������������
����� +RVNLQJ� 6:�� <XQJ�0<�� &KXQJ� 6&�� /L� $.&�� 'LIIHULQJ�SUHYDOHQFH� RI� +HOLFREDFWHU� S\ORUL� LQ� EOHHGLQJ� DQG� QRQEOHHGLQJ�XOFHUV��*DVWURHQWHURORJ\��������VXSSO��SS����$��
����� %DUWKHO� -�� %OHHGLQJ� XOFHUV� DQG� +HOLFREDFWHU� S\ORUL��*DVWURLQWHVWLQDO�(QGRVFRS\�����������������������
����� *DUFtD�$OWpV� $�� -RYHOO� $-�� 6HUUD�3UDW� 0�� $\PHULFK 0��0DQDJHPHQW� RI� +HOLFREDFWHU� S\ORUL� LQ� GXRGHQDO� XOFHU�� D� FRVW�HIIHFWLYHQHVV�DQDOLVLV��$OLPHQW�3KDUPDFRO�7KHU����������������������� )HQGULFN� $0�� &KHUQHZ� 0(�� +LUWK� 5$�� %ORRP� %6��$OWHUQDWLYH� PDQDJDPHQW� HVWUDWHJLHV� IRU� SDWLHQWV� ZLWK� VXVSHFWHG�SHSWLF�XOFHU GLVHDVH��$QQ�,QW�0HG�����������������
����� *LVEHUW�-3��*RQ]iOH]�/��GH�3HGUR�$��9DOEXHQD�0��3ULHWR�%�HW�DO��+HOLFREDFWHU�S\ORUL�DQG�EOHHGLQJ�GXRGHQDO�XOFHU��SUHYDOHQFH�RI�WKH�LQIHFWLRQ�DQG�UROH�RI�QRQ�VWHURLGDO�DQWL�LQIODPPDWRU\�GUXJV��6FDQG�-�*DVWURHQWHURO�������������������
����� 0DKDFKDL� 9�� 9LODLFKRQH� 5.�� .XOODYDQLMD\D� 3�� 'LDJQRVLV�PHWKRG�RI�+HOLFREDFWHU�S\ORUL�LQIHFWLRQ�LQ�EOHHGLQJ�SHSWLF�XOFHU��-RXUQDO�RI�WKH�0HGLFDO�$VVRFLDWLRQ�RI�7KDLODQG����������VXSSO����6�������
����� /HH�-0��%UHVOLQ�13��)DOORQ�&��2��0RUDLQ�&$��5DSLG�XUHDVH�WHVWV�ODFN�VHQVLWLYLW\�LQ�+HOLFREDFWHU�S\ORUL�GLDJQRVLV�ZKHQ�SHSWLF�XOFHU� GLVHDVH� SUHVHQWV� ZLWK� EOHHGLQJ�� $P� -� *DVWURHQWHURO� �������������������
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����� /HXQJ�:.�� 6XQJ� --�� 6LX�./��&KDQ� ).�� /LQJ�7.��&KHQJ�$)��)DOVH�QHJDWLYH ELRSV\�XUHDVH�WHVW�LQ�EOHHGLQJ�XOFHUV�FDXVHG�E\�WKH� EXIIHULQJ� HIIHFWV� RI� EORRG�� $P� -� *DVWURHQWHURO� ������ �������������
����� &DVWUR�)HUQiQGH]�0��*DUFtD�'tD]�(��5RPHUR�0��0LUDOOHV�-��6HQVLELOLGDG�GHO�WHVW�GH�OD�XUHDVD�HQ�HO�GLDJQyVWLFR�GH�OD�LQIHFFLyQ�SRU�+�� S\ORUL� HQ� SDFLHQWHV� FRQ� KHPRUUDJLD� SRU� ~OFHUD� GXRGHQDO��,QIOXHQFLD� GH� ORV� VLJQRV� HQGRVFySLFRV� GH� VDQJUDGR� \� GH� OD�REWHQFLyQ� GH�PXHVWUDV� GH� FXHUSR� \� DQWUR� JiVWULFR��*DVWURHQWHURO�+HSDWRO��������������������
����� *LVEHUW� -3�� 3DMDUHV� -0��'LDJQRVLV� RI +HOLFREDFWHU� S\ORUL�LQIHFWLRQ� E\� VWRRO� DQWLJHQ� GHWHUPLQDWLRQ�� $� V\VWHPDWLF� UHYLHZ��$0�-�*DVWURHQWHURO����������������������
����� /HKPDQQ� )�� 'UHZH� -�� 7HUUDFFLDQR� /�� 6WXEHU� 5�� )UHL� 5��%HJOLQJHU� &�� &RPSDULVRQ� RI� VWRRO� LPPXQRDVVD\� ZLWK� VWDQGDUG�PHWKRGV� IRU GHWHFWLQJ�+HOLFREDFWHU� S\ORUL� LQIHFWLRQ�� %0-� ����������������
����� *LVEHUW� -3�� &DOYHW� ;�� *RPROOyQ� )�� 6DLQ]� 5�� HW� DO��7UDWDPLHQWR� HUUDGLFDGRU� GH� +�� S\ORUL�� 5HFRPHQGDFLRQHV� GH� OD�&RQIHUHQFLD� (VSDxROD� GH� &RQVHQVR�� 0HG� &OLQ� �%DUF�� �����������������
����� &DOYHW�;��*HQp�(��$]DJUD�5��*LVEHUW�-3��0HWDQiOLVLV�VREUH�OD� FRPSDUDFLyQ� GHO� WUDWDPLHQWR� WULSOH� YV�� WUDWDPLHQWR� FXiGUXSOH�SDUD� OD� LQIHFFLyQ� SRU�+HOLFREDFWHU� S\ORUL��*DVWURHQWHURO�+HSDWRO�����������������������
����� &DOYHW�;��*HQp�(��(UUDGLFDU�+HOLFREDFWHU�S\ORUL��¢7HUDSLD�WULSOH�R�FXiGUXSOH"��¢FRUWD�R� ODUJD"��*DVWURHQWHURO�+HSDWRO���������������������
����� 'RUH� 03�� *UDKDP� '<�� 0HOH� 5�� 0DUUDV� /�� 1LHGGX� 6��
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0DQFD� $�� HW� DO�� &ROORLGDO� ELVPXWK� VXEFLWUDWH�EDVHG� WZLFH�D�GD\�TXDGUXSOH�WKHUDS\�DV�SULPDU\�RU�VDOYDJH�WKHUDS\�IRU�+HOLFREDFWHU�S\ORUL�LQIHFWLRQ��$P�-�*DVWURHQWHURO������������������
����� =XOOR� $�� 9DLUD� '�� 5LFFL� &�� 5LQDOGL� 9�� +DVVDQ� &�� GH�)UDQFHVFR� 9�� HW� DO�� $� QRYHO� ILUVW�OLQH� ���GD\V� UHJLPHQ� IRU�+HOLFREDFWHU� S\ORUL� HUDGLFDWLRQ�� D� ODUJH� PXOWLFHQWHU� VWXG\��*DVWURHQWHURORJ\��������������$�
����� $O�$VVL�07��*HQWD�50��.DUWWXQHQ�7-��*UDKDP�'<��8OFHU�VLWH� DQG� FRPSOLFDWLRQV�� UHODWLRQ� WR� +HOLFREDFWHU� S\ORUL� LQIHFWLRQ�DQG�16$,'�XVH��(QGRVFRS\�������������������
����� &KDQ�).��&KXQJ�6&��6XHQ�%<�HW�DO��3UHYHQWLQJ�UHFXUUHQW�XSSHU� JDVWURLQWHVWLQDO� EOHHGLQJ� LQ� SDWLHQWV� ZLWK� +HOLFREDFWHU�S\ORUL�LQIHFWLRQ�ZKR�DUH�WDNLQJ�ORZ�GRVH�DVSLULQ�RU�QDSUR[HQ������1�(QJ�-�0HG������������������������ 3DQHV� -�� 9LHV� -�� )RUQH\� 0�� *DUFtD�2OLYDUHV� (�� 0DUFR� &��*DUDX� -�� &RQWUROOHG� WULDO� RI� HQGRVFRSLF� VFOHURVLV� LQ� EOHHGLQJ�SHSWLF�XOFHUV��/DQFHW����������������
����� 5XWJHHUWV� 3�� 9DQWUDSSHQ� *�� %URHFNDHUW� /�� &RUHPDQV� *��-DQVVHQV� -�� +LHOH� 0�� &RPSDULVRQ� RI� HQGRVFRSLF� SROLGRFDQRO�LQMHFWLRQ� DQG� <$*� ODVHU� WKHUDS\� IRU� EOHHGLQJ� SHSWLF� XOFHUV��/DQFHW����������������
����� 5XWJHHUWV� 3�� *HYHUV� $0�� +LHOH� 0�� %URHFNDHUW� /��9DQWUDSSHQ�*��(QGRVFRSLF�LQMHFWLRQ�WKHUDS\�WR�SUHYHQW�UHEOHHGLQJ�IURP� SHSWLF� XOFHUV� ZLWK� D� SURWUXGLQJ� YHVVHO�� D� FRQWUROOHG�FRPSDUDWLYH�WULDO��*XW�����������������
����� 2[QHU�5%*��6LPPRQGV�1-��*HUWQHU�'-��1LJKWLQJDOH�-0'��%XUQKPDQ�:5��&RQWUROOHG�WULDO�RI�HQGRVFRSLF�LQMHFWLRQ�WUHDWPHQW�IRU�EOHHGLQJ�IURP�SHSWLF�XOFHUV�ZLWK�YLVLEOH�YHVVHOV��/DQFHW�����������������
����� /LQ�+-�� 3HQJ�&/��/HH� )<�� HW� DO��(QGRVFRSLF� LQMHFWLRQ� IRU�
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WKH� DUUHVW� RI� SHSWLF� XOFHU� KDHPRUUKDJH�� ILQDO� UHVXOWV� RI� D�SURVSHFWLYH�� UDQGRPL]HG� FRPSDUDWLYH� WULDO�� *DVWURLQWHVW� (QGRVF���������������
����� 6RQJ� 6<�� &KXQJ� -%�� 0RRQ� <0�� .DQJ� -.�� 3DUN� ,6��&RPSDULVRQ�RI�WKH�KDHPRVWDWLF�HIIHFW�RI�HQGRVFRSLF�LQMHFWLRQ�ZLWK�ILEULQ� JOXH� DQG� K\SHUWRQLF� VDOLQH�HSLQHSKULQH� IRU� SHSWLF� XOFHU�EOHHGLQJ�� $� SURVSHFWLYH� UDQGRPLVHG� WULDO�� (QGRVFRS\� ������ �������������
����� 5XWJHHUWV� 3�� 5DXZV� (�� :DUD� 3�� 6ZDLQ� 3�� +RRV� $� HW� DO��5DQGRPL]HG� WULDO� RI� VLQJOH� DQG� UHSHDWHG� ILEULQ� JOXH� FRPSDUHG�ZLWK� LQMHFWLRQ� RI� SROLGRFDQRO� LQ� WUHDWPHQW� RI� EOHHGLQJ� SHSWLF�XOFHU��/DQFHW�����������������
����� /LQ� +-�� +VLHK� <+�� 7VHQJ� *<�� HW� DO�� $� SURVSHFWLYH��UDQGRPL]HG� WULDO� RI� ODUJH� YHUVXV� VPDOO�YROXPH� HQGRVFRSLF�LQMHFWLRQ�RI�HSLQHSKULQH�IRU�SHSWLF�XOFHU�EOHHGLQJ��*DVWURLQWHVWLQDO�(QGRVFRS\������������������������ $VDNL�6��1LVKLPXUD�7��6DWRK�$��HW�DO��(QGRVFRSLF�FRQWURO�RI�JDVWURLQWHVWLQDO� KDHPRUUKDJH� E\� ORFDO� LQMHFWLRQ� RI� DEVROXWH�FRQWURO��$�EDVLF�DVVHVVPHQW�RI�WKH�SURFHGXUH��7RKRNX�-�([S�0HG�������������������
����� 6RHKHQGUD� 1�� *ULPP� +�� 6WHQ]HO� 0�� ,QMHFWLRQ� RI� QRQ�YDULFHDO� EOHHGLQJ� OHVLRQV� RI� WKH� XSSHU� JDVWURLQWHVWLQDO� WUDFW��(QGRVFRS\��������������
����� &KXQJ� 6&�� /HXQJ� -:&�� /HRQJ� +7�� HW� DO�� $GGLQJ� D�VFOHURVDQW� WR� HQGRVFRSLF� HSLQHSKULQH� LQMHFWLRQ� LQ� DFWLYHO\�EOHHGLQJ� XOFHUV�� $� UDQGRPL]HG� WULDO�� *DVWURLQWHVW� (QGRVF� �������������
����� /LQ� +-�� 3HUQJ� &,�� /HH� 6'�� HW� � DO�� ,V� VFOHURVDQW� LQMHFWLRQ�PDQGDWRU\�DIWHU�DQ�HSLQHSKULQH�LQMHFWLRQ�IRU�DUUHVW�RI�SHSWLF�XOFHU�KDHPRUUKDJH"�$�SURVSHFWLYH��UDQGRPL]HG��FRPSDUDWLYH�VWXG\��*XW���������������
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����� &KRXGDUL�&3��3DOPHU�.5��(QGRVFRSLF�LQMHFWLRQ�IRU�EOHHGLQJ�SHSWLF� XOFHU�� $� FRPSDULVRQ� RI� DGUHQDOLQH� DORQH� ZLWK� DGUHQDOLQH�SOXV�HWKDQRODPLQH�ROHDWH��*XW��������������
����� 9LOODQXHYD� &�� %DODQ]y� -�� (VSLQRV� -&�� HW� DO�� (QGRVFRSLF�LQMHFWLRQ�WKHUDS\�RI�EOHHGLQJ�XOFHU��$�SURVSHFWLYH�DQG�UDQGRPL]HG�FRPSDULVRQ� RI� DGUHQDOLQH� DORQH� RU� ZLWK� SROLGRFDQRO�� -� &OLQ�*DVWURHQWHURO��������������
����� 3HVFDWRUH� 3�� -RUQRG� 3�� %RURELFND� -�� HW� DO�� (SLQHSKULQH�YHUVXV� HSLQHSKULQH� SOXV� ILEULQ� JOXH� LQMHFWLRQ� LQ� SHSWLF� XOFHU�EOHHGLQJ��D�SURVSHFWLYH�UDQGRPL]HG�WULDO��*DVWURLQWHVWLQDO�(QGRVF������������������������� /DLQH� /��0XOWLSRODU� HOHFWURFRDJXODWLRQ� LQ� WKH� WUHDWPHQW� RI�XSSHU� JDVWURLQWHVWLQDO� KDHPRUUKDJH�� $� SURVSHFWLYH� FRQWUROOHG�WULDO��1�(QJO�-�0HG���������������������
����� /DLQH� /��0XOWLSRODU� HOHFWURFRDJXODWLRQ� LQ� WKH� WUHDWPHQW� RI�SHSWLF� XOFHUV� ZLWK� QRQ� EOHHGLQJ� YLVLEOH� YHVVHOV�� $� SURVSHFWLYH��FRQWUROOHG�WULDO��$QQ�,QWHUQ�0HG�������������������
����� /LQ� +-�� 7VDL� <7�� /HH� 6'�� HW� DO�� +HDW� SUREH� WKHUDS\� IRU�VHYHUH�SHSWLF�XOFHU�KDHPRUUKDJH�ZLWK�D�YLVLEOH�YHVVHO��(QGRVFRS\������������������
����� *RULVFK�:��%RHUJHQ�.3��+HDW�LQGXFHG�FRQWUDFWLRQ�RI�EORRG�YHVVHOV��/DVHUV�6XUJ�0HG��������������
����� 6ZDLQ�&3��6DOPRQ�35��.LUNKDP�-6��HW�DO��&RQWUROOHG�WULDO�RI�1G�<$*�ODVHU�SKRWRFRDJXODWLRQ�LQ�EOHHGLQJ�SHSWLF�XOFHUV��/DQFHW�������������������
����� 6ZDLQ� &3�� %RZQ� 6*�� 6DOPRQ� 3� HW� DO�� &RQWUROOHG� WULDO� RI�1G�<$*�ODVHU�SKRWRFRDJXODWLRQ�LQ�EOHHGLQJ�SHSWLF�XOFHUV��/DVHUV�6XUJ�0HG�������������
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����� 6ZDLQ�&3��6WRUH\�':��1RUWKILHOG�7&��HW�DO��&RQWUROOHG�WULDO�RI�DUJRQ�ODVHU�SKRWRFRDJXODWLRQ�LQ�EOHHGLQJ�SHSWLF�XOFHUV��/DQFHW�������������������
����� 5XWJHHUWV�3��9DQWUDSSHQ�*��%URHFNDHUW�/��HW�DO��&RQWUROOHG�WULDO� RI� <$*� ODVHU� WUHDWPHQW� RI� XSSHU� GLJHVWLYH� KDHPRUUKDJH��*DVWURHQWHURORJ\������������������
����� ,KUH�7��-RKDQVVRQ�&��6HOLJVVRQ�8��HW�DO��(QGRVFRSLF�<$*�ODVHU�WUHDWPHQW�LQ�PDVVLYH�XSSHU�JDVWURLQWHVWLQDO�EOHHGLQJ��5HSRUW�RI� D� FRQWUROOHG� UDQGRPL]HG� VWXG\�� 6FDQG� -� *DVWURHQWHURO� �����������������
����� 5KRGH�+�� 7KRQ�.�� )LVFKHU�0�� HW� DO�� 5HVXOWV� RI� D� GHILQHG�WKHUDSHXWLF�FRQFHSW�RI�HQGRVFRSLF�QHRG\PLXP�<$*�ODVHU�WKHUDS\�LQ� SDWLHQWV� ZLWK� XSSHU� JDVWURLQWHVWLQDO� EOHHGLQJ� �DEVWUDFW��� %U� -�6XUJ��������������
����� &KXQJ�,.��+DP�-6��.LP�+6��3DUN�6+��/HH�0+��.LP�6-��&RPSDULVRQ� RI� WKH� KDHPRVWDWLF� HIILFDF\� RI� WKH� HQGRVFRSLF�KHPRFOLS�PHWKRG�ZLWK�K\SHUWRQLF�VDOLQH�HSLQHSKULQH�LQMHFWLRQ�DQG�D�FRPELQDWLRQ�RI� WKH�WZR�IRU� WKH�PDQDJHPHQW�RI�EOHHGLQJ�SHSWLF�XOFHUV��*DVWURLQWHVW��(QGRVF�������������������
����� &LSROOHWWD�/��%LDQFR�0$��0DUPR�5��HW�DO��(QGRFOLSV�YHUVXV�KHDWHU� SUREH� LQ� SUHYHQWLQJ� HDUO\� UHFXUUHQW� EOHHGLQJ� IURP� SHSWLF�XOFHU�� D� SURVSHFWLYH� DQG� UDQGRPL]HG� WULDO�� *DVWURLQWHVW� (QGRVF�������������������
����� *HYHUV�$0��GH�*RHGH�(��6LPRHQV�0��HW�DO��$�UDQGRPL]HG�WULDO� FRPSDULQJ� LQMHFWLRQ� WKHUDS\� ZLWK� KDHPRFOLS� DQG� ZLWK�LQMHFWLRQ� FRPELQHG� ZLWK� KDHPRFOLS� IRU� EOHHGLQJ� XOFHUV��*DVWURLQWHVW�(QGRVF�������������������
����� 5XWJHHUWV� 3�� 9DQWUDSSHQ� *�� 9DQ� +RRWHJHP� 3�� HW� DO��1HRG\PLXP�<$*� ODVHU� SKRWRFRDJXODWLRQ� YHUVXV� PXOWLSRODU�



���
HOHFWURFRDJXODWLRQ� IRU� WKH� WUHDWPHQW� RI� EOHHGLQJ� XOFHUV�� $�UDQGRPL]HG�FRPSDULVRQ��*DVWURLQWHVW�(QGRVF������������������
����� 0DWWKHZVRQ� .�� 6ZDLQ� &3�� %ODQG� 0�� HW� DO�� 5DQGRPL]HG�FRPSDULVRQ� RI� 1G�<$*� ODVHU�� KHDWHU� SUREH� DQG� QRQHQGRVFRSLF�WKHUDS\� IRU� EOHHGLQJ� SHSWLF� XOFHUV�� *DVWURHQWHURORJ\� �������������������
����� /LQ� +-�� /HH� )<�� .DQJ� :0�� HW� DO�� +HDW� SUREH�WKHUPRFRDJXODWLRQ� DQG� SXUH� DOFRKRO� LQMHFWLRQ� LQ� PDVVLYH� SHSWLF�XOFHU� KDHPRUUKDJH�� $� SURVSHFWLYH�� UDPGRPL]HG�� FRQWUROOHG� WULDO��*XW��������������
����� &KXQJ�6&6��/HXQJ�-:&��6XQJ�-<��HW�DO�� ,QMHFWLRQ�RU�KHDW�SUREH�IRU�EOHHGLQJ�XOFHU��*DVWURHQWHURORJ\��������������
����� &KRXGDUL� &3�� 5DMJRSDO� &�� 3DOPHU� .5�� &RPSDULVRQ� RI�HQGRVFRSLF�LQMHFWLRQ�WKHUDS\�YHUVXV�WKH�KHDW�SUREH�LQ�PDMRU�SHSWLF�XOFHU�KDHPRUUKDJH��*XW���������������
����� /ODFK� -�� %RUGDV� -0�� 6DOPHURQ� -0�� HW� DO�� $� SURVSHFWLYH�UDQGRPL]HG� WULDO� RI� KHDWHU� SUREH� WKHUPRFRDJXODWLRQ� YHUVXV�LQMHFWLRQ� WKHUDS\� LQ� SHSWLF� XOFHU� KDHPRUUKDJH�� *DVWURLQWHVW�(QGRVF��������������
����� &KXQJ�6&6��/DX�-<:��6XQJ�--<��&KDQ�$&:��/DL�&:�HW�DO�� 5DQGRPL]HG� FRPSDULVRQ� EHWZHHQ� DGUHQDOLQH� LQMHFWLRQ� DORQH�DQG� DGUHQDOLQH� LQMHFWLRQ� SOXV� KHDW� SUREH� WUHDWPHQW� IRU� DFWLYHO\�EOHHGLQJ�XOFHUV��%0-�������������������
����� /DLQH� /�� (VWUDGD� 5�� 5DQGRPL]HG� WULDO� RI� QRUPDO� VDOLQHVROXWLRQ� LQMHFWLRQ�YHUVXV�ELSRODU� HOHFWURFRDJXODWLRQ� IRU� WUHDWPHQW�RI� SDWLHQWV� ZLWK� KLJK� ULVN� EOHHGLQJ� XOFHUV�� LV� ORFDO� WDPSRQDGH�HQRXJK"�*DVWURLQWHVWLQDO�(QGRVF������������������



���
����� 1DYHDX� 6�� %RURWWR� (�� *LUDXG� 9�� HW� DO�� 0HWD�DQDO\VLV� RI�HQGRVFRSLF� LQMHFWLRQ� WKHUDS\� YHUXV� WKHUPDO� PHWKRGV� LQ� SHSWLF�XOFHU�KDHPRUUKDJH��DEVWUDFW���*DVWURHQWHUROJ\�����������$����
����� 6DHHG�=$��5DPLUH]�)&��+HSSV�.6��&ROH�5$��*UDKDP�'<��3URVSHFWLYH�YDOLGDWLRQ�RI�WKH�%D\ORU�EOHHGLQJ�VFRUH�IRU�SUHGLFW�WKH�OLNHOLKRRG� RI� UHEOHHGLQJ� DIWHU� HQGRVFRSLF� KDHPRVWDVLV� RI� SHSWLF�XOFHUV��*DVWURLQWHVW�(QGRVF��������������������
����� %UXOOHW�(��&DPSR�5��&DOYHW�;��&RUROHX�'��5LYHUR�(��6LPR�'HX� -�� )DFWRUV� UHODWHG� WR� WKH� IDLOXUH� RI� HQGRVFRSLF� LQMHFWLRQ�WKHUDS\�LQ�EOHHGLQJ�JDVWULF�XOFHU��*XW��������������������
����� &KXQJ� ,.�� .LP� (-�� /HH� 06�� .LP� +6�� 3DUN� 6+�� HW� DO��(QGRVFRSLF� IDFWRUV� SUHGLVSRVLQJ� WR� UHEOHHGLQJ� IROORZLQJ�HQGRVFRSLF� KDHPRVWDVLV� LQ� EOHHGLQJ� SHSWLF� XOFHUV�� � (QGRVFRS\�����������������������
����� :RQJ�6.��<X�/0��/DX�-<��/DP�<+��&KDQ�$&��1J�(.��HW�DO��3UHGLFWLRQ�RI�WKHUDSHXWLF�IDLOXUH�DIWHU�DGUHQDOLQH�LQMHFWLRQ�SOXV�KHDWHU�SUREH�WUHDWPHQW�LQ�SDWLHQWV�ZLWK�EOHHGLQJ�SHSWLF�XOFHU��*XW��������������������
����� :RQJ� 5&�� &KDN�$�� .RED\DVKL� .�� ,VHQEHUJ�*$�� &RRSHU�*6��HW�DO��5ROH�RI��'RSSOHU�86�LQ�DFXWH�SHSWLF�XOFHU�KDHPRUUKDJH��&DQ�LW�SUHGLFW�IDLOXUH�RI�HQGRVFRSLF�WKHUDS\"��*DVWURLQWHVW�(QGRVF������������������
����� .RKOHU� %�� 5LHPDQQ� -)�� (QGRVFRSLF� LQMHFWLRQ� WKHUDS\� RI�)RUUHVW� ,,� DQG� ,,,� JDVWURGXRGHQDO� XOFHUV� JXLGHG� E\� HQGRVFRSLF�'RSSOHU�XOWUDVRXQG��(QGRVFRS\���������������
����� .RKOHU� %�� 0DLHU� 0�� %HQ]� &�� 5LHPDQQ� -)�� $FXWH� XOFHU�EOHHGLQJ��$�SURVSHFWLYH�UDQGRPL]HG�WULDO�WR�FRPSDUH�'RSSOHU�DQG�)RUUHVW� FODVVLILFDWLRQV� LQ� HQGRVFRSLF� GLDJQRVLV� DQG� WKHUDS\��'LJ�'LV�6FL�����������������



���
����� .RKOHU�%��5LHPDQQ�-)��7KH�HQGRVFRSLF�'RSSOHU��LWV�YDOXH�LQ�HYDOXDWLQJ� JDVWURGXRGHQDO� XOFHUV� DIWHU� KDHPRUUKDJH� DQG� DV� DQ�LQVWUXPHQW� RI� FRQWURO� RI� HQGRVFRSLF� LQMHFWLRQ� WKHUDS\�� 6FDQG� -�*DVWURHQWHURO��������������������
����� *RVWRXW� &-�� 'R� ZH� QHHG� PRUH� WHFKQRORJ\� WR� UHGXFH�UHFXUUHQFH� RI� EOHHGLQJ� IURP� XOFHUV"�� *DVWURLQWHVW� (QGRVF� ������������������
����� 0HVVPDQQ�+��6FKDOOHU�3��$QGXV�7��/RFN�*��9RJW�:�HW�DO��(IIHFW�RI�SURJUDPPHG�HQGRVFRSLF�IROORZ�XS�H[DPLQDWLRQV�RQ�WKH�UHEOHHGLQJ� UDWH� RI� JDVWULF� RU� GXRGHQDO� SHSWLF� XOFHUV� WUHDWHG� E\�LQMHFWLRQ� WKHUDS\�� D� SURVSHFWLYH�� UDQGRPL]HG� FRQWUROOHG� WULDO��(QGRVFRS\����������������
����� /LQ�&.��/DL�/+��/R�*+��&KHQJ� -6��+XDQJ�5/�HW� DO��7KH�YDOXH� RI� VHFRQG�ORRN� HQGRVFRS\� DIWHU� HQGRVFRSLF� LQMHFWLRQ�WKHUDS\� IRU� EOHHGLQJ� SHSWLF� XOFHU�� *DVWURHQWHURORJ\� ���� �����VXSSO�������$EVWUDFW�
����� 6DHHG�=$��&ROH�5$��5DPLUH]�)&��6FKQHLGHU�)(��+HSSV�.6�HW� DO��(QGRVFRSLF� UHWUHDWPHQW� DIWHU� VXFFHVVIXO� LQLWLDO� KDHPRVWDVLV�SUHYHQWV� XOFHU� UHEOHHGLQJ�� D� SURVSHFWLYH� UDQGRPL]HG� WULDO��(QGRVFRS\������������������
����� 9LOODQXHYD�&��%DODQ]y�-��7RUUDV�;��6RULDQR�*��6DLQ]�6�HW�DO��9DOXH� RI� VHFRQG�ORRN� HQGRVFRS\� DIWHU� LQMHFWLRQ� WKHUDS\� IRU�EOHHGLQJ� SHSWLF� XOFHU�� D� SURVSHFWLYH� DQG� UDQGRPL]HG� WULDO��*DVWURLQWHVW�(QGRVF�����������������
����� /DX� -<:��6XQJ� -<��/DP�<� HW� DO�� (QGRVFRSLF� UHWUHDWPHQW�FRPSDUHG� ZLWK� VXUJHU\� LQ� SDWLHQWV� ZLWK� UHFXUUHQW� EOHHGLQJ� DIWHU�LQLWLDO�HQGRVFRSLF�FRQWURO�RI�EOHHGLQJ�XOFHUV��1�(QJO�-�0HG�������������������
����� .UDPHU�6&��*RULFK� -��5LOLQJHU�1�� HW� DO��(PEROL]DWLRQ IRU�JDVWURLQWHVWLQDO�KDHPRUUKDJHV��(XU�5DGLRO�����������������



���
����� +D\� -$�� 0DOGRQDGR� /�� :HLQJDUWHQ� 65�� (OOURGW� $*��3URVSHFWLYH� HYDOXDWLRQ� RI� D� FOLQLFDO� JXLGHOLQH� UHFRPPHQGLQJ�KRVSLWDO� OHQJWK� RI� VWD\� LQ� XSSHU� JDVWURLQWHVWLQDO� KDHPRUUKDJH��-$0$������������������
����� +XVVDLQ� ,�� )DUUDU� :+�� 6RILDQ� (-�� %DGHU� 7)�� 6WURQP� -'��5HFWRU� :*�� $� FRVW� HIIHFWLYH� VWUDWHJ\� IRU� PDQDJLQJ�JDVWURLQWHVWLQDO� EOHHGLQJ� VHFRQGDU\� WR� SHSWLF� XOFHU� GLVHDVH��*DVWURHQWHURORJ\������������$���
����� +D\� -$�� 0DOGRQDGR� /�� (LQJDUWHQ� 65�� (OOURGW� $*��3URVSHFWLYH� HYDOXDWLRQ� RI� D� FOLQLFDO� JXLGHOLQH� UHFRPPHQGLQJ�KRVSLWDO� OHQJWK� RI� VWD\� LQ� XSSHU� JDVWURLQWHVWLQDO� KDHPRUUKDJH��-$0$������������������
����� 5RFNDOO� 7$�� /RJDQ� 5)$�� 'HYOLQ� +%�� HW� DO�� 6HOHFWLRQ� RI�SDWLHQWV� IRU� HDUO\� GLVFKDUJH� RU� RXWSDWLHQW� FDUH� DIWHU� DFXWH� XSSHU�JDVWURLQWHVWLQDO�KDHPRUUKDJH��/DQFHW����������������
����� &KXUFK�1,��3DOPHU�.5��5HOHYDQFH�RI�WKH�5RFNDOO�VFRUH�LQ�SDWLHQWV� XQGHUJRLQJ� HQGRFRS\� WKHUDS\� IRU� SHSWLF� XOFHU�KDHPRUUKDJH��(XU�-�*DVWURHQWHURO�+HSDWRO���������������������
����� 'XODL�*6��*UDOQHN�,0��2HL�77��HW�DO��8WLOL]DWLRQ�RI�KHDOWK�FDUH�UHVRXUFHV�IRU�ORZ�ULVN�SDWLHQWV�ZLWK�DFXWH��QRQYDULFHDO�XSSHU�JDVWURLQWHVWLQDO� KDHPRUUKDJH�� DQ� KLVWRULFDO� FRKRUW� VWXG\��*DVWURLQWHVW�(QGRVF������������������
����� 6DQGHUV� '6�� &DUWHU� 0-�� *RRGFKDS� 5-� HW� DO�� 3URVSHFWLYH�YDOLGDWLRQ�RI�WKH�5RFNDOO�VFRULQJ�V\VWHP�IRU�XSSHU�JDVWURLQWHVWLQDO�KDHPRUUKDJH� LQ� VXEJURXSV� RI� SDWLHQWV� ZLWK� YDULFHV� DQG� SHSWLF�XOFHUV��$P�-�*DVWURHQWHURO������������������
����� /RQJVWUHWK� *)�� )HLWHOEHUJ� 63�� 2XWSDWLHQW� FDUH� RI� VHOHFWHG�SDWLHQWV� ZLWK� DFXWH� QRQ� YDULFHDO� XSSHU� JDVWURLQWHVWLQDO�KDHPRUUKDJH��/DQFHW���������������



���

����� /RQJVWUHWK� *)�� )HLWHOEHUJ� 63�� 6XFFHVVIXO� RXWSDWLHQW�PDQDJHPHQW�RI� DFXWH�XSSHU�JDVWURLQWHVWLQDO�KDHPRUUKDJH��XVH�RI�SUDFWLFH� JXLGHOLQHV� LQ� D� ODUJH� SDWLHQW� VHULHV�� *DVWURLQWHVWLQDO�HQGRVFRS\����������������
����� %ODWFKIRUG�2��0XUUD\�:5��%ODWFKIRUG�0��$� ULVN� VFRUH� WR�SUHGLFW�QHHG�IRU�WUHDWPHQW�RI�XSSHU�JDVWURLQWHVWLQDO�KDHPRUUKDJH��/DQFHW��������������������
����� 9LGDO� -�� 2EUDGRU� $�� 5LVN� VFRUH� IRU� WUHDWPHQW� RI� XSSHU�JDVWURLQWHVWLQDO�KDHPRUUKDJH��/DQFHW����������������
����� =DUDJR]D�$��7HQtDV�-0��/ORUHQWH�0-��)DFWRUHV�SURQyVWLFRV�SUH�HQGRVFySLFRV�HQ�ODV�KHPRUUDJLDV�GLJHVWLYDV�DOWDV�QR�YDULFRVDV��&RQVWUXFFLyQ� GH� XQ� DOJRULWPR� SUHGLFWLYR� 5HY� (VS� (QI� 'LJ��0DGULG�����������������������
����� 0RUHQR�3��-DXUULHWD�(��$UDQGD�+��)DEUHJDW�-��)DUUDQ�/��HW�DO��(IILFDF\�DQG�VDIHW\�RI�DQ�HDUO\�GLVFKDUJH�SURWRFRO�LQ�ORZ�ULVN�SDWLHQWV� ZLWK� XSSHU� JDVWURLQWHVWLQDO� EOHHGLQJ�� $P� -� 0HG� ���������������
����� 3DUGR�$��'XUiQGH]�5��+HUQiQGH]�0��3L]DUUR�$��+RPEUDGRV�0���HW�DO��,PSDFW�RI�SK\VLFLDQ�VSHFLDOLW\�RQ�WKH�FRVW�RI�QRQYDULFHDO�XSSHU� JDVWURLQWHVWLQDO� EOHHGLQJ� FDUH�� $P� -� *DVWURHQWHURO� ���������������������������� 3HWHUVRQ� :/�� &RRN� '-�� 8VLQJ� D� SUDFWLFH� JXLGHOLQH� IRU�VDIHO\� VKRUWHQLQJ� KRVSLWDO� VWD\� IRU� XSSHU� JDVWURLQWHVWLQDO� WUDFW�KDHPRUUKDJH��-�$0$����������������������
����� 4XLUN�'0��%DUU\�0-��$VHUNRII�%�\�3RGROVN\�'.��3K\VLFLDQ�VSHFLDOW\�DQG�YDULDWLRQV�LQ�WKH�FRVW�RI�WUHDWLQJ�SDWLHQWV�ZLWK�DFXWH�XSSHU JDVWURLQWHVWLQDO� EOHHGLQJ�� *DVWURHQWHURORJ\� ������ ���������������
����� 6DQGHO� 0+�� .RONPDQ� --�� .XLSHUV� (-�� &XHVWD� 0$� \�
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0HXZLVVHQ� 6*0�� 1RQYDULFHDO� XSSHU� JDVWURLQWHVWLQDO� EOHHGLQJ��GLIIHUHQFHV�LQ�RXWFRPH�IRU�SDWLHQWV�DGPLWWHG�WR�,QWHUQDO�0HGLFLQH�DQG�*DVWURHQWHURORJLFDO�VHUYLFHV��$P�-�*DVWURHQWHURO����������������������


