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$xR� D� DxR� ORV� LQFHQGLRV� IRUHVWDOHV� GHYDVWDQ� PLOHV� GH� KHFWiUHDV� HQ� GLIHUHQWHV� UHJLRQHV� GHO�
SODQHWD�� DUUDVDQGR� QR� VyOR� FRQ� OD� IORUD� \� OD� IDXQD�� VLQR� WDPELpQ� SRQLHQGR� HQ� ULHVJR� D� OD�
SREODFLyQ� \� ORV� UHFXUVRV� UHJLRQDOHV� GH� ORV� VHFWRUHV� WXUtVWLFRV� \� SURGXFWLYRV�� (O� HVWXGLR� GH�
PRGHORV� \� PpWRGRV� PDWHPiWLFR�FRPSXWDFLRQDOHV� TXH� D\XGHQ� D� SUHGHFLU� VX� FRPSRUWDPLHQWR�
SXHGH� VHU� GH� JUDQ� XWLOLGDG� WDQWR� SDUD� SRGHU� FRPEDWLUORV�� FRPR� SDUD� UHDOL]DU� SODQHV� GH�
HYDFXDFLyQ�HQ�DTXHOODV�]RQDV�SRWHQFLDOPHQWH�DIHFWDGDV�SRU�HO�IXHJR��6LQ�HPEDUJR��ORV�PRGHORV�
VXHOHQ� SUHVHQWDU� OLPLWDFLRQHV� SRU� OD� FDQWLGDG� GH� SDUiPHWURV� TXH� VRQ� QHFHVDULRV� SDUD�
UHSUHVHQWDU�ODV�FDUDFWHUtVWLFDV�GHO�HQWRUQR�DPELHQWDO�HQ�ODV�FXDOHV�VH�GHVDUUROOD�HO�LQFHQGLR��\�
VREUH� WRGR� SRU� OD� LPSRVLELOLGDG� GH� FXDQWLILFDUORV� HQ� WLHPSR� UHDO�� (Q� FRQVHFXHQFLD�� ORV�
SDUiPHWURV� VRQ� UHSUHVHQWDGRV� SRU� YDORUHV� HVWLPDWLYRV�� REWHQLGRV� SRU� PXHVWUHR� R� SRU�
PHGLFLRQHV� LQGLUHFWDV�� OR� TXH� GLVPLQX\H� OD� SUHFLVLyQ� GH� ODV� SUHGLFFLRQHV� \� JHQHUD� XQD�
LQFHUWLGXPEUH�VREUH�GLFKRV�YDORUHV��3RU�HVWH�PRWLYR��VH�KDFH�QHFHVDULR�HO�XVR�GH�HVWUDWHJLDV�GH�
UHGXFFLyQ�GH�LQFHUWLGXPEUH�VREUH�ORV�YDORUHV�GH�ORV�SDUiPHWURV�GH�HQWUDGD�GH�ORV�PRGHORV��(O�
6LVWHPD�(VWDGtVWLFR�(YROXWLYR� �(66�� HV� XQ�PpWRGR�GH� VLPXODFLyQ� \� SUHGLFFLyQ� FRPSXWDFLRQDO�
TXH� XWLOL]D� OD� HVWDGtVWLFD� SDUD� GHWHUPLQDU� OD� WHQGHQFLD� GHO� IHQyPHQR�� HQ� FRQMXQWR� FRQ�
$OJRULWPRV�(YROXWLYRV�GH�~QLFD�SREODFLyQ�\�HYDOXDFLyQ�HQ�SDUDOHOR�SDUD�RULHQWDU�OD�E~VTXHGD�
KDFLD� XQD� SUHGLFFLyQ� PiV� SUHFLVD�� +D� VLGR� XWLOL]DGR� FRPR� PpWRGR� GH� UHGXFFLyQ� GH�
LQFHUWLGXPEUH� SDUD� SUHGHFLU� OD� OtQHD� GH� IXHJR� GH� LQFHQGLRV� IRUHVWDOHV� \� KD� GHPRVWUDGR�PX\�
EXHQRV� UHVXOWDGRV� HQ� FXDQWR� D� OD� FDOLGDG� GH� OD� SUHGLFFLyQ�� (Q� HVWH� WUDEDMR� VH� SURSRQH� OD�
XWLOL]DFLyQ� GH� (YROXFLyQ� 'LIHUHQFLDO� FRPR� PHWDKHXUtVWLFD� DOWHUQDWLYD� SDUD� RULHQWDU� OD�
E~VTXHGD��OD�FXDO�SURYHH�DO�PRGHOR�(66�P~OWLSOHV�SREODFLRQHV�\�HVTXHPD�GH�PLJUDFLyQ�JUXSDO�
EDMR�XQ�0RGHOR�GH�,VODV��(Q�VX�RSHUDGRU�GH�PXWDFLyQ�\�FUX]DPLHQWR�HVWD�PHWDKHXUtVWLFD�XWLOL]D�
GLIHUHQFLD� GH� YHFWRUHV� SDUD� JXLDU� OD� E~VTXHGD� KDFLD� PHMRUHV� VROXFLRQHV�� /RV� UHVXOWDGRV�
REWHQLGRV�GHPXHVWUDQ�TXH�OD�QXHYD�SURSXHVWD�ORJUD�XQD�SUHGLFFLyQ�PiV�HIHFWLYD�TXH�(66�

3DODEUDV� &ODYH�� (YROXFLyQ� 'LIHUHQFLDO�� 3UHGLFFLyQ�� &RPSXWDFLyQ� 3DUDOHOD�� ,QFHQGLRV�
IRUHVWDOHV��0RGHOR�GH�,VODV
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/RV�LQFHQGLRV�IRUHVWDOHV�VRQ�XQ�FRPSRQHQWH�QDWXUDO�GH�PXFKRV�HFRVLVWHPDV�\�VRQ��SRU�OR�WDQWR��
XQ� HOHPHQWR� QHFHVDULR� SDUD� HO�PDQWHQLPLHQWR� GHO� HTXLOLEULR� GH� HVWRV� FRPSOHMRV� VLVWHPDV�� 6LQ�
HPEDUJR�� EDMR� FLHUWDV� FRQGLFLRQHV� DPELHQWDOHV�� FRPR� DOWDV� WHPSHUDWXUDV� \� VHTXtD�� SXHGHQ�
FRQYHUWLUVH�HQ�XQD�JUDQ�DPHQD]D�SDUD�OD�SREODFLyQ�\�SDUD�HO�PHGLR�DPELHQWH��(Q�0DU]R�GH������
XQ� GHYDVWDGRU� LQFHQGLR� IRUHVWDO� VH� GHVDWy� HQ� &KXEXW�� HQ� OD� ]RQD� GH� &KROLOD�� SURSLFLDGR� SRU�
LQWHQVRV�YLHQWRV�TXH�FRQWULEX\HURQ�D�TXH�ODV�OODPDV�DYDQFHQ�UiSLGDPHQWH�VREUH�ODV�SODQWDFLRQHV�
GH�SLQR��\�GHYDVWDQGR�DOUHGHGRU�GH����PLO�KHFWiUHDV��)LJXUD������
<D� VHD� GH� RULJHQ� QDWXUDO� R� DQWURSRJpQLFRV�� ORV� HIHFWRV� GH� ORV� JUDQGHV� LQFHQGLRV� IRUHVWDOHV�
SXHGHQ�VHU�FDWDVWUyILFRV�\�GHYDVWDGRUHV��/RV�JRELHUQRV�GHEHQ�LQYHUWLU�PXFKR�GLQHUR�HQ�UHFXUVRV�
KXPDQRV� \� PDWHULDOHV�� WDQWR� SDUD� ORJUDU� FRPEDWLUORV� FRPR� SDUD� UHFRQVWUXLU� DTXHOODV� ]RQDV�
DIHFWDGDV�SRU�OD�TXHPD��/RV�LQFHQGLRV�DOWHUDQ�OD�GLVSRQLELOLGDG�GH�ORV�UHFXUVRV�QDWXUDOHV��FRQ�OD�
FRQVHFXHQWH�UHSHUFXVLyQ�VREUH�OD�YLGD�FRWLGLDQD�GH�ODV�FRPXQLGDGHV�DIHFWDGDV���
(Q�HO�SURFHVR�GH�OXFKD�FRQWUD�HO�IXHJR�VH�FRPSOHPHQWD�H�LQIRUPD�ODV�DFFLRQHV�GH�ODV�IXHU]DV�GH�
VHJXULGDG� FRQ� KHUUDPLHQWDV�� VLVWHPDV� \�R� HVWUDWHJLDV� FRPR� VLPXODGRUHV� GH� LQFHQGLRV��
FRUWDIXHJRV�� HVWUDWHJLDV� GH� HYDFXDFLyQ�� WHFQRORJtD� SDUD� OD� H[WLQFLyQ� GHO� IXHJR�� HWF��� TXH� VH�
XWLOL]DQ�HQ�GLIHUHQWHV�HWDSDV�GHO�SURFHVR��SUHYHQFLyQ��SUHGLFFLyQ��GHWHFFLyQ�\�PRQLWRUL]DFLyQ�GH�
LQFHQGLRV��/D�HWDSD�GH�SUHGLFFLyQ�GH�ORV�LQFHQGLRV�IRUHVWDOHV�HV�XQD�WDUHD�HVHQFLDO�SDUD�SHUPLWLU�
XQ� EXHQ� PDQHMR� GHO� IXHJR� \� SDUD� PLWLJDU� HO� ULHVJR� VREUH� ODV� SRVLEOHV� ]RQDV� DIHFWDGDV�� /D�
SUHGLFFLyQ�FRQVLVWH�HQ�LQWHQWDU�SURQRVWLFDU�HO�FRPSRUWDPLHQWR�GH�OD�SURSDJDFLyQ�GH�XQ�LQFHQGLR�
IRUHVWDO�\D�LQLFLDGR��GH�PDQHUD�WDO�GH�FRQRFHU�FRQ�DQWHODFLyQ�ODV�]RQDV�TXH�SUHVHQWDUiQ�PD\RU�
ULHVJR�GH� VHU� DOFDQ]DGDV�SRU� HO� IXHJR�� OR�TXH�SRVLELOLWD� OD� WRPD�GH� GHFLVLRQHV� UHVSHFWR� GH� ODV�
DFFLRQHV�D�OOHYDU�D�FDER�SDUD�FRQWUDUUHVWDUOR���
/D�SURSDJDFLyQ�GH�XQ�LQFHQGLR�IRUHVWDO�HVWi�GHWHUPLQDGD�SRU�YDULRV�IDFWRUHV��\D�VHDQ�HVWiWLFRV�
�SHQGLHQWH�GHO�WHUUHQR�� WLSR�GH�YHJHWDFLyQ��FDQWLGDG�GH�FRPEXVWLEOH��R�GLQiPLFRV��YHORFLGDG�\�
GLUHFFLyQ�GHO�YLHQWR��KXPHGDG�GH�OD�YHJHWDFLyQ��>�@��(O�SULQFLSDO�REMHWLYR�GH�ORV�LQYHVWLJDGRUHV�
GH� LQFHQGLRV� IRUHVWDOHV� HV�SURYHHU�PRGHORV�TXH� H[SOLTXHQ�\�SUHGLJDQ�HO� FRPSRUWDPLHQWR�R� OD�
SURSDJDFLyQ� GHO� IXHJR� VREUH� HO� WHUUHQR�� (VWRV�PRGHORV� SXHGHQ� VHU� XWLOL]DGRV� SDUD� GHVDUUROODU�
VLPXODGRUHV� \� KHUUDPLHQWDV� GH� WRPD� GH� GHFLVLRQHV� >�������@�� 6LQ� HPEDUJR�� PRGHODU� HO�
FRPSRUWDPLHQWR� GHO� IXHJR� QR� HV� XQD� WDUHD� VHQFLOOD�� /RV� PRGHORV� GHEHQ� VHU� DOLPHQWDGRV� SRU�
SDUiPHWURV� GH� HQWUDGD� TXH� VH� XWLOL]DQ� SDUD� UHSUHVHQWDU� ORV� GLIHUHQWHV� IDFWRUHV� GLQiPLFRV� TXH�
GHWHUPLQDQ�HO�FRPSRUWDPLHQWR�GHO�LQFHQGLR��$O�PRPHQWR�GH�OOHYDU�D�FDER�XQD�SUHGLFFLyQ�UHVXOWD�
PX\�SRFR�SUREDEOH� FRQRFHU� FRQ�H[DFWLWXG� HO�YDORU�GH� WRGRV� HVWRV� IDFWRUHV��(YLGHQWHPHQWH�QR�
FRQRFHU�HO�YDORU�GH�XQ�IDFWRU�GLQiPLFR�DIHFWD�GH�IRUPD�QHJDWLYD�D�OD�FDOLGDG�GH�SUHGLFFLyQ�GHO�
PpWRGR��GHELGR�D�OD�IDOWD�GH�SUHFLVLyQ�R�LQFHUWLGXPEUH�HQ�HO�YDORU�XWLOL]DGR�SRU�HO�PRGHOR��3RU�
HVWD� UD]yQ� UHVXOWD� IXQGDPHQWDO�PHMRUDU� OD� FHUWH]D� DFHUFD�GH� ORV�YDORUHV�GH� ORV�SDUiPHWURV�GHO�
PRGHOR�SDUD�OOHYDU�D�FDER�SUHGLFFLRQHV�PiV�UHDOLVWDV��
$IRUWXQDGDPHQWH�� OD� LQFHUWLGXPEUH� SXHGH� UHGXFLUVH� D� WUDYpV� GH� OD� XWLOL]DFLyQ� GH� GLYHUVRV�
PpWRGRV� TXH� DQDOLFHQ� OD� WHQGHQFLD� GHO� FRPSRUWDPLHQWR� GHO� VLVWHPD� EDMR� FLHUWDV� FRQGLFLRQHV��
'HQWUR�GH� OD� WD[RQRPtD�� FDEH�GHVWDFDU� OD� UDPD�GH�PpWRGRV� FRQGXFLGRV�SRU�GDWRV�GH� VROXFLyQ�
P~OWLSOH� VRODSDGD�� ORV� FXDOHV� LQYROXFUDQ� OD� HVWDGtVWLFD�� \� FX\R� SULQFLSDO� DQWHFHGHQWH� OR�
FRQVWLWX\H� HO�PpWRGR�6�)�0� >�@��&RPELQDQGR� OD� HVWDGtVWLFD� FRQ� HO� XVR� GH�PHWDKHXUtVWLFDV�� HO�
PpWRGR� (66� �(YROXWLRQDU\� 6WDWLVWLFDO� 6\VWHP�� HV� XQ� PpWRGR� GH� VLPXODFLyQ� \� SUHGLFFLyQ�
FRPSXWDFLRQDO�TXH�FRPELQD�HVWUDWHJLDV�HVWDGtVWLFDV�HQ�FRQMXQWR�FRQ�FRPSXWDFLyQ�HYROXWLYD�SDUD�
RULHQWDU�OD�SUHGLFFLyQ�KDFLD�XQD�PHMRU�DSUR[LPDFLyQ�>�@��$GHPiV��(66�XWLOL]D�KHUUDPLHQWDV�GH�
FRPSXWDFLyQ�GH�DOWR�GHVHPSHxR�SDUD�DFHOHUDU�HO�SURFHVR�GH�SUHGLFFLyQ��GH�PDQHUD�WDO�GH�REWHQHU�
EXHQDV�VROXFLRQHV�HQ�XQ�WLHPSR�GH�FyPSXWR�UD]RQDEOH���
'XUDQWH�ORV�~OWLPRV�DxRV��HO�PpWRGR�(66�KD�VLGR�HVWXGLDGR�HQ�SURIXQGLGDG�\�VH�KDQ�SURSXHVWR�
GLIHUHQWHV�PHMRUDV�FRQ�HO�REMHWLYR�GH�ORJUDU�XQD�PHMRU�FDOLGDG�GH�DSUR[LPDFLyQ��
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)LJXUD���� ,QFHQGLR� IRUHVWDO�HQ� OD�]RQD�GH�&KROLOD��&KXEXW��/DV� OODPDV�DOFDQ]DURQ�PiV�GH����PHWURV�GH�
DOWXUD��)XHQWH�GH�OD�LPDJHQ��ZZZ�LQIREDH�FRP��

(Q�OD�OtQHD�GH�LQYHVWLJDFLyQ�DFWXDO�VH�SUHWHQGH�QR�VyOR�PHMRUDU�OD�FDOLGDG�GH�OD�DSUR[LPDFLyQ��
VLQR�WDPELpQ�UHGXFLU�HO�FRVWR�FRPSXWDFLRQDO�TXH�LPSOLFD�HMHFXWDU� OD�VLPXODFLyQ�HQ�XQ�HQWRUQR�
SDUDOHOR��(VWH�~OWLPR�REMHWLYR�VH�GHVDJUHJD�HQ�UHGXFLU�OD�FDQWLGDG�GH�XQLGDGHV�FRPSXWDFLRQDOHV�
QHFHVDULDV� SDUD� ORJUDU� XQD� EXHQD� SUHGLFFLyQ�� \�R� HQ� ORJUDU� XQD� UHGXFFLyQ� GHO� WLHPSR� GH�
HMHFXFLyQ�� (VWRV� REMHWLYRV� VRQ� LPSRUWDQWHV� SXHVWR� TXH� DO� UHGXFLU� OD� FDQWLGDG� GH� XQLGDGHV� GH�
SURFHVDPLHQWR� �PDQWHQLHQGR� OD� FDOLGDG� GH� OD� DSUR[LPDFLyQ�� HV� SRVLEOH� KDFHU� XQ� XVR� PiV�
UHVSRQVDEOH� GH� ORV� UHFXUVRV� FRPSXWDFLRQDOHV� �D� OD YH]� TXH� VH� DKRUUD� HQHUJtD��� \� VH� SXHGH�
PHMRUDU�HO�WLHPSR�GH�UHVSXHVWD�GH�OD�DSOLFDFLyQ��REWHQLHQGR�VROXFLRQHV�D�PiV�FRUWR�SOD]R��GDQGR�
OD�SRVLELOLGDG�GH�DSOLFDU�DFFLRQHV�GH�PDQHUD�DQWLFLSDGD�VREUH�HO�DYDQFH�GHO�LQFHQGLR�
%DMR� HVWH� PDUFR�� SUHVHQWDPRV� HO� PRGHOR� (66,0�'(� �(YROXWLRQDU\� 6WDWLVWLFDO� 6\VWHP� ZLWK�
,VODQG�0RGHO� DQG� 'LIIHUHQWLDO� (YROXWLRQ��� (Q� HVWH�PRGHOR� VH� XWLOL]D� XQD� HVWUDWHJLD� HYROXWLYD�
DOWHUQDWLYD�D�OD�XWLOL]DGD�SRU�(66��GHQRPLQDGD�(YROXFLyQ�'LIHUHQFLDO��\�VH�LQFRUSRUD�XQ�GLVHxR�
SDUDOHOR� EDVDGR� HQ� LVODV� FRQ� PLJUDFLyQ� JUXSDO� SDUD� REWHQHU� XQ� HVSHFWUR� PiV� DPSOLR� GH�
SRVLELOLGDGHV�HQ�OD�E~VTXHGD�GH�VROXFLRQHV�TXH�FRQGX]FDQ�D�XQD�PHMRU�DSUR[LPDFLyQ��XWLOL]DQGR�
XQ�HQWRUQR�GH�HMHFXFLyQ�FRQ�PHQRU�FDQWLGDG�GH�XQLGDGHV�GH�FyPSXWR��
(O�WUDEDMR�VH�RUJDQL]D�GH�OD�VLJXLHQWH�PDQHUD��/D�VHFFLyQ�³$OJRULWPRV�(YROXWLYRV´�SUHVHQWD�XQD�
GHVFULSFLyQ� GH� OD� FRPSRQHQWH� HYROXWLYD� GH� (66�� GHVFULEH� EUHYHPHQWH� OD� PHWDKHXUtVWLFD�
(YROXFLyQ� 'LIHUHQFLDO� XWLOL]DGD� HQ� (66,0�'(� \� SUHVHQWD� ODV� SULQFLSDOHV� HVWUDWHJLDV� GH�
SDUDOHOL]DFLyQ� SDUD� ORV� $OJRULWPRV� (YROXWLYRV�� /D� VHFFLyQ� ³6LVWHPD� (VWDGtVWLFR� (YROXWLYR´�
GHVFULEH� HO� PRGHOR� (66�� GHO� FXDO� WRPD� VXV� EDVHV� HO� QXHYR� PRGHOR� GHVDUUROODGR�� /D� VHFFLyQ�
³6LVWHPD� (VWDGtVWLFR� (YROXWLYR� FRQ�0RGHOR� GH� ,VODV� \� (YROXFLyQ� 'LIHUHQFLDO´� GHVDUUROOD� ODV�
FDUDFWHUtVWLFDV� GHO� QXHYR� PRGHOR� (66,0�'(�� /D� VHFFLyQ� ³([SHULPHQWDFLyQ� \� $QiOLVLV� GH�
5HVXOWDGRV´� GHWDOOD� FDGD� FDVR� GH� SUXHED� XWLOL]DGR�� HO� HQWRUQR� GH� HMHFXFLyQ� \� ODV� PpWULFDV�
FRQVLGHUDGDV��$GHPiV��VH�LQFOX\HQ�GLYHUVRV�JUiILFRV�FRQ�ORV�SULQFLSDOHV�UHVXOWDGRV�REWHQLGRV�GH�
OD� H[SHULPHQWDFLyQ� LQFOX\HQGR� XQ� DQiOLVLV� GH� ORV� PLVPRV�� )LQDOPHQWH� VH� H[SUHVDQ� ODV�
FRQFOXVLRQHV�JHQHUDOHV��

$/*25,7026 (92/87,926�

/RV�$OJRULWPRV�(YROXWLYRV��$(V��VRQ�FRQVLGHUDGRV�PpWRGRV�HILFLHQWHV�GH�E~VTXHGD�TXH�SXHGHQ�
VHU�DSOLFDGRV�D�SUREOHPDV�GH�RSWLPL]DFLyQ�\�HVWiQ�LQVSLUDGRV�HQ�ODV�WHRUtDV�GH�&KDUOHV�'DUZLQ�
DFHUFD� GH� OD� HYROXFLyQ� GH� ODV� HVSHFLHV� >�@�� (Q� JHQHUDO�� HO� PpWRGR� FRQVLVWH� HQ� XQD� VHULH� GH�
LWHUDFLRQHV��GHQRPLQDGDV�JHQHUDFLRQHV�HYROXWLYDV��HQ�ODV�FXDOHV�XQ�JUXSR�GH�SRVLEOHV�VROXFLRQHV�
DO� SUREOHPD�� GHQRPLQDGRV� LQGLYLGXRV�� FRQIRUPDQ� XQD� SREODFLyQ�� /D� SREODFLyQ� HYROXFLRQD� D�
WUDYpV� GH� ODV� JHQHUDFLRQHV� LPLWDQGR� SULQFLSLRV� GH� VHOHFFLyQ� QDWXUDO� \� VXSHUYLYHQFLD�� &DGD�
LQGLYLGXR� WLHQH� DVRFLDGR� XQ� GHWHUPLQDGR� GHVHPSHxR� R� DSWLWXG� IUHQWH� DO� SUREOHPD� GH�
RSWLPL]DFLyQ�TXH�VH�FRQVLGHUH��HVWH�GHVHPSHxR�HV�FDOFXODGR�D�WUDYpV�GH�OD�IXQFLyQ�TXH�GHVFULEH�
PDWHPiWLFDPHQWH� HO� SUREOHPD�D�RSWLPL]DU��/D�SUHPLVD� VXE\DFHQWH� HQ� OD�HYROXFLyQ�HV�TXH� ORV�
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LQGLYLGXRV� PiV� DSWRV� VREUHYLYDQ� D� OD� VLJXLHQWH� JHQHUDFLyQ�� HV� GHFLU�� SHUPDQHFHUiQ� DTXHOORV�
LQGLYLGXRV�FX\R�GHVHPSHxR�UHSUHVHQWH�XQ�PHMRU�YDORU�FRPR�VROXFLyQ�SRVLEOH�GHO�SUREOHPD��
&DGD� ($� SXHGH� UHSUHVHQWDU� ODV� VROXFLRQHV� GH� GLIHUHQWHV� PDQHUDV�� SHUPXWDFLRQHV�� FDGHQDV�
ELQDULDV��Q~PHURV�HQWHURV��Q~PHURV�UHDOHV��PDWULFHV�GH�Q~PHURV�GH�SXQWR�IORWDQWH��HWF��$QWH�XQ�
SUREOHPD�GH�RSWLPL]DFLyQ�� ORV� LQGLYLGXRV�FRGLILFDQ� ODV�GLIHUHQWHV�YDULDEOHV� LQYROXFUDGDV�HQ�HO�
VLVWHPD�� 3RU� HMHPSOR�� VL� FRQVLGHUDPRV� HO� SUREOHPD� GH� DSUR[LPDU� OD� OtQHD� GH� IXHJR� HQ� XQ�
VLPXODGRU�GH�LQFHQGLRV�IRUHVWDOHV��FDGD�LQGLYLGXR�SXHGH�UHSUHVHQWDU�XQ�HVFHQDULR�TXH�GHVFULED�
ODV�FDUDFWHUtVWLFDV�GHO�WHUUHQR�\�GH� ODV�FRQGLFLRQHV�DPELHQWDOHV��SHQGLHQWH�� WLSR�GH�YHJHWDFLyQ��
KXPHGDG�� YHORFLGDG� GHO� YLHQWR�� GLUHFFLyQ� GHO� YLHQWR��� (QFRQWUDU� DTXHOOD� FRPELQDFLyQ� GH�
FDUDFWHUtVWLFDV� TXH� GHWHUPLQH� XQ� PHMRU� FRPSRUWDPLHQWR� UHVSHFWR� GH� OD� OtQHD� GH� IXHJR� DFWXDO�
VLJQLILFD�GHWHUPLQDU�FXiO�HV�HO�LQGLYLGXR�TXH�PHMRU�VH�GHVHPSHxD�HQ�OD�JHQHUDFLyQ�DFWXDO���
/RV�($V�SHUPLWHQ�TXH�ORV�PHMRUHV�LQGLYLGXRV�WHQJDQ�PD\RU�SUREDELOLGDG�GH�UHSURGXFLUVH�SDUD�
SRGHU�JHQHUDU�QXHYDV�VROXFLRQHV�GH�EXHQD�FDOLGDG��(VWR� OR� ORJUDQ�D�WUDYpV�GH�WUHV�RSHUDGRUHV��
FUX]DPLHQWR�� PXWDFLyQ� \� VHOHFFLyQ�� /RV� ($V� VH� GLIHUHQFLDQ� HQWUH� Vt� GH� DFXHUGR� D� FyPR� VH�
GHILQHQ�HQ�FDGD�XQR�HVWRV�WUHV�RSHUDGRUHV��$�FRQWLQXDFLyQ�GHVFULELUHPRV�HO�($�XWLOL]DGR�HQ�HVWH�
WUDEDMR��(YROXFLyQ�'LIHUHQFLDO��

(YROXFLyQ�'LIHUHQFLDO
(O�DOJRULWPR�(YROXFLyQ�'LIHUHQFLDO��'(��VH�FODVLILFD�GHQWUR�GH�ORV�$OJRULWPRV�(YROXWLYRV�\�KD�
VLGR� XWLOL]DGR� FRQ� p[LWR� HQ� GLIHUHQWHV� SUREOHPDV� GH� RSWLPL]DFLyQ� GH� IXQFLRQHV� >�@�� (Q� VX�
HVTXHPD�GH�PXWDFLyQ��XWLOL]D�GLIHUHQFLDV�GH�YHFWRUHV�SDUD�RULHQWDU�OD�E~VTXHGD�KDFLD�VROXFLRQHV�
GH� PHMRU� FDOLGDG�� '(� FRPLHQ]D� JHQHUDQGR� XQD� SREODFLyQ� LQLFLDO� GH� LQGLYLGXRV� FRQ� YDORUHV�
DOHDWRULRV�GHQWUR�GH�ORV�UDQJRV�GHO�SUREOHPD��&DGD�LQGLYLGXR�HVWi�UHSUHVHQWDGR�SRU�XQ�YHFWRU�GH�
Q~PHURV�UHDOHV�\�FRGLILFD�XQD�SRVLEOH�VROXFLyQ�GHO�SUREOHPD��&RPR�HQ�WRGR�($��ORV�LQGLYLGXRV�
HYROXFLRQDQ�D�WUDYpV�GH�ODV�JHQHUDFLRQHV�SRU�PHGLR�GH�ORV�RSHUDGRUHV�GH�PXWDFLyQ��FUX]DPLHQWR�
\�VHOHFFLyQ��(O�REMHWLYR�GHO�RSHUDGRU�GH�PXWDFLyQ�\�FUX]DPLHQWR�HV�JHQHUDU�QXHYRV�LQGLYLGXRV�D�
SDUWLU� GH� LQGLYLGXRV� H[LVWHQWHV�� /XHJR�� OD� HWDSD� GH� VHOHFFLyQ� GHWHUPLQDUi� VL� ORV� QXHYRV��
LQGLYLGXRV�JHQHUDGRV�VRQ�PHMRUHV�TXH�HO�LQGLYLGXR�FRUULHQWH��/D�JUiILFD�GH�OD�)LJXUD���GHVFULEH�
HQ�UDVJRV�JHQHUDOHV�OD�HQWUDGD�\�OD�VDOLGD�GH�FDGD�HWDSD�HYROXWLYD�GH�'(��
(Q�FDGD�JHQHUDFLyQ�J�VH�UHFRUUH�OD�SREODFLyQ�\�SRU�FDGD�LQGLYLGXR�;L�J�HO�SURFHVR�GH�PXWDFLyQ�
FRQVLVWH�HQ�VHOHFFLRQDU�DO�D]DU�WUHV�LQGLYLGXRV�GH�OD�SREODFLyQ�GLIHUHQWHV�HQWUH�Vt��;U��J��;U��J�\�
;U��J��� (VWRV� WUHV� LQGLYLGXRV� VRQ� XWLOL]DGRV� HQ� XQ� RSHUDGRU� GH� UHFRPELQDFLyQ� EDVDGR� HQ� OD�
GLIHUHQFLD�GH�YHFWRUHV�SDUD�JHQHUDU�XQ�QXHYR�YHFWRU�9L�J��GHQRPLQDGR�³YHFWRU�PXWDQWH´��
(Q�OD�HWDSD�GH�FUX]DPLHQWR��HO�YHFWRU�PXWDQWH�HV�FRPELQDGR�FRQ�HO�LQGLYLGXR�;L�J�SDUD�JHQHUDU�
XQ� QXHYR� YHFWRU�8L�J�� GHQRPLQDGR� ³YHFWRU� WULDO´�� (VWH� YHFWRU� SRVHH� FDUDFWHUtVWLFDV� GH� DPERV�
SURJHQLWRUHV�\�OD�KHUHQFLD�HV�UHJXODGD�SRU�XQ�SDUiPHWUR�GHO�DOJRULWPR�GHQRPLQDGR�SUREDELOLGDG�
GH�FUX]DPLHQWR��)LQDOPHQWH��HQ� OD�HWDSD�GH�VHOHFFLyQ�VH�GHWHUPLQD�HO�PHMRU�FDQGLGDWR�HQWUH�HO�
LQGLYLGXR� FRUULHQWH� ;L�J� \� HO� YHFWRU� WULDO� 8L�J�� $TXHO� TXH� WHQJD� PHMRU� YDORU� UHVSHFWR� GH� OD�
IXQFLyQ�D�RSWLPL]DU�VHUi�HO�TXH�VREUHYLYLUi�D�OD�JHQHUDFLyQ�VLJXLHQWH��HV�GHFLU�VLHQGR�I�OD�IXQFLyQ�
D� RSWLPL]DU�� 8L�J� UHHPSOD]D� D� ;L�J� VL� \� VROR� VL� I�8L�J��I�;L�J�� �SDUD� SUREOHPDV� GH�
PLQLPL]DFLyQ���FDVR�FRQWUDULR��QR�RFXUUH�UHHPSOD]R�R�VHOHFFLyQ�

)LJXUD����(WDSDV�HYROXWLYDV�GH�(YROXFLyQ�'LIHUHQFLDO�

ϮϮϯ



&RPR� SXHGH� REVHUYDUVH�� HO� DOJRULWPR� '(� VLJXH� XQ� HVTXHPD� GH� SURFHVDPLHQWR� VHFXHQFLDO��
LWHUDQGR�VREUH�OD�SREODFLyQ�D�WUDYpV�GH�ODV�JHQHUDFLRQHV�\�DSOLFDQGR�ORV�RSHUDGRUHV�HYROXWLYRV�
GHVFULSWRV� DQWHULRUPHQWH��6L� ELHQ�'(� WLHQH� XQ� JUDQ�SRWHQFLDO� \� KD� VLGR� XWLOL]DGR� HQ� XQD� JUDQ�
YDULHGDG�GH�SUREOHPDV�GH�RSWLPL]DFLyQ�FRQFUHWRV��VX�GHVHPSHxR�SXHGH�VHU�PHMRUDGR�DJUHJDQGR�
PRGLILFDFLRQHV� D� OD� HVWUXFWXUD� GH� SURFHVDPLHQWR� RULJLQDO� FRQ� HO� ILQ� GH� REWHQHU� PHMRUDV�
VLJQLILFDWLYDV�>�@��$�FRQWLQXDFLyQ�VH�GHVFULEHQ�ODV�SULQFLSDOHV�HVWUDWHJLDV�GH�SDUDOHOL]DFLyQ�SDUD�
ORV�($V�\�SRVWHULRUPHQWH�VH�GHVFULEH�HO�PRGHOR�GHVDUUROODGR�SDUD�(YROXFLyQ�'LIHUHQFLDO�

$OJRULWPRV�(YROXWLYRV�3DUDOHORV�
([LVWHQ�GLIHUHQWHV�DOWHUQDWLYDV�GH�SDUDOHOL]DFLyQ�SDUD�ORV�($V�>��@��(Q�JHQHUDO��FRQVLVWHQ�HQ�XQ�
HVTXHPD�0DVWHU�:RUNHU� >��@�� HQ� GRQGH� XQ� SURFHVR� GHQRPLQDGR�0DVWHU� HV� HO� HQFDUJDGR� GH�
UHDOL]DU� WDUHDV� SULQFLSDOHV� \�R� JOREDOHV� \� ORV� SURFHVRV� ZRUNHUV� HVWiQ� GHVWLQDGRV� D� UHDOL]DU�
GLIHUHQWHV� WDUHDV��GHSHQGLHQGR�GHO� WLSR�GH�SDUDOHOL]DFLyQ��3RGHPRV�FODVLILFDU� ODV�HVWUDWHJLDV�GH�
SDUDOHOL]DFLyQ�HQ�WUHV�JUDQGHV�JUXSRV��
BÒQLFD� SREODFLyQ�� HYDOXDFLyQ� HQ� SDUDOHOR�� (VWH� HVTXHPD� FRQVLVWH� GH� XQD� ~QLFD� SREODFLyQ�
DGPLQLVWUDGD� SRU� HO� SURFHVR�0DVWHU�� TXLHQ� DSOLFD� ORV� RSHUDGRUHV� HYROXWLYRV� D� ORV� LQGLYLGXRV��
SHUR�OD�HYDOXDFLyQ�GH�OD�IXQFLyQ�REMHWLYR�HV�GHOHJDGD�D� ORV�SURFHVRV�ZRUNHUV��/D�)LJXUD����D��
GHVFULEH�HVWD�HVWUDWHJLD��
B0~OWLSOHV�VXESREODFLRQHV��PRGHOR�GH�LVODV��&RQVLVWH�HQ�P~OWLSOHV�VXESREODFLRQHV�RUJDQL]DGDV�
HQ� ³LVODV´� TXH� VRQ� HYROXFLRQDGDV� GH� PDQHUD� LQGLYLGXDO� H� LQWHUFDPELDQ� LQGLYLGXRV�
RFDVLRQDOPHQWH�� (VWH� LQWHUFDPELR� GH� LQGLYLGXRV� HV� GHQRPLQDGR� ³PLJUDFLyQ´�� \� IDYRUHFH� OD�
GLYHUVLGDG�HQ�FDGD�XQD�GH�ODV�LVODV��(O�0DVWHU�SXHGH�LQLFLDOL]DU�OD�SREODFLyQ�\�GLVWULEXLUOD�HQWUH�
ORV� SURFHVRV� ZRUNHUV�� R� ELHQ� FDGD� SURFHVR� :RUNHU� SXHGH� LQLFLDOL]DU� VX� SURSLD� SREODFLyQ� \�
DSOLFDU�VREUH�HOOD�ORV�RSHUDGRUHV�HYROXWLYRV��'HSHQGLHQGR�GH�OD�LPSOHPHQWDFLyQ��HVWD�HVWUDWHJLD�
GH� SDUDOHOL]DFLyQ� SXHGH� UHGXFLU� HO� WLHPSR� GH� HMHFXFLyQ� R� SURSLFLDU� OD� E~VTXHGD� GH� PHMRUHV�
VROXFLRQHV� FRPSDUDGR� D� OD� YHUVLyQ� VHFXHQFLDO� GHO� ($�� (Q� OD� )LJXUD� �� �E�� VH� GHVFULEH� HVWD�
HVWUDWHJLD��
B0RGHORV� KtEULGRV�� MHUDUTXtD� GH� SURFHVRV�� /DV� GRV� HVWUDWHJLDV� DQWHULRUHV� SXHGHQ� FRPELQDUVH�
SDUD�ORJUDU�XQ�PRGHOR�MHUiUTXLFR�HQ�HO�FXDO��HQ�XQ�QLYHO�VXSHULRU�P~OWLSOHV�LVODV�FRRSHUDQ�HQWUH�
Vt�UHDOL]DQGR�HO�SURFHVR�HYROXWLYR�VREUH�VXV�SREODFLRQHV�H�LQWHUFDPELDQGR�LQGLYLGXRV��\�HQ�XQ�
QLYHO� LQIHULRU�� GHQWUR� GH� FDGD� LVOD� VH� SXHGH� GLVWULEXLU� FDGD� LQGLYLGXR� SDUD� TXH� ORV� SURFHVRV�
:RUNHU�HYDO~HQ�OD�IXQFLyQ�REMHWLYR��(VWD�HVWUDWHJLD�MHUiUTXLFD�SUHWHQGH�FRPELQDU�ORV�EHQHILFLRV�
GH�FDGD�XQD�GH�ODV�HVWUDWHJLDV�TXH�OR�FRPSRQHQ��/D�)LJXUD����F��GHVFULEH�HVWD�HVWUDWHJLD��

)LJXUD� ��� �D�� (VWUDWHJLD� GH� ~QLFD� SREODFLyQ� �E�� (VWUDWHJLD� GH� P~OWLSOH� SREODFLyQ� \� PRGHOR� GH� LVOD� �F��
(VWUDWHJLD�-HUiUTXLFD�

'HQWUR� GH� ODV� YHQWDMDV� GH� XWLOL]DU� HVWUDWHJLDV� GH� SDUDOHOL]DFLyQ� SDUD� DOJRULWPRV� HYROXWLYRV�
HQFRQWUDPRV�ODV�VLJXLHQWHV�>��@��
B$FHOHUDU�OD�E~VTXHGD��8QR�GH�ORV�SULQFLSDOHV�REMHWLYRV�HV�UHGXFLU�HO�WLHPSR�GH�HMHFXFLyQ��VREUH�
WRGR�HQ�DTXHOORV�HVFHQDULRV�HQ�GRQGH�HO�SUREOHPD�D�RSWLPL]DU�UHTXLHUH�GHPDVLDGR�WLHPSR�SDUD�
HQFRQWUDU�VROXFLRQHV�GH�FDOLGDG�DFHSWDEOH��
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B0HMRUDU� OD� FDOLGDG� GH� ODV� VROXFLRQHV� HQFRQWUDGDV�� /D� XWLOL]DFLyQ� GH� PHWDKHXUtVWLFDV�
FRRSHUDWLYDV� DOWHUD� HO� FRPSRUWDPLHQWR� GHO� DOJRULWPR� RULJLQDO�� ORJUDQGR� UHFRUUHU� VHFWRUHV� GHO�
HVSDFLR�GH�E~VTXHGD�D~Q�QR�YLVLWDGRV��
B5HVROYHU� LQVWDQFLDV� GHO� SUREOHPD�PD\RUHV��*UDFLDV� D� OD� SRVLELOLGDG� GH� UHGXFLU� HO� WLHPSR� GH�
HMHFXFLyQ�� HV� IDFWLEOH� DPSOLDU� OD� LQVWDQFLD� GHO� SUREOHPD� D� XQD� PD\RU� GLPHQVLyQ� \� REWHQHU�
VROXFLRQHV�TXH�QR�SRGUtDQ�ORJUDUVH�FRQ�XQ�SURFHVDPLHQWR�VHFXHQFLDO��

$� FRQWLQXDFLyQ� VH� GHVFULEH� HO� 6LVWHPD� (VWDGtVWLFR� (YROXWLYR�� XQ� PRGHOR� GH� SUHGLFFLyQ� TXH�
XWLOL]D�$OJRULWPRV�(YROXWLYRV� \� TXH� VH� HQFXHQWUD� HQPDUFDGR� GHQWUR� GH� OD� HVWUDWHJLD� GH� ~QLFD�
SREODFLyQ�\�HYDOXDFLyQ�HQ�SDUDOHOR��3RVWHULRUPHQWH��VH�GHVFULEH�HO�QXHYR�PRGHOR�GHVDUUROODGR��
GHQRPLQDGR� 6LVWHPD� (VWDGtVWLFR� (YROXWLYR� FRQ� 0RGHOR� GH� ,VODV� \� (YROXFLyQ� 'LIHUHQFLDO�
�(66,0�'(�� SRU� VXV� VLJODV� HQ� LQJOpV��� HO� FXDO� VH� HQPDUFD� GHQWUR� GH� OD� HVWUDWHJLD� GH�
SDUDOHOL]DFLyQ�MHUiUTXLFD��FRQ�P~OWLSOHV�SREODFLRQHV�\�PRGHOR�GH�LVODV�
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(66�HV�XQ�PpWRGR�GH�UHGXFFLyQ�GH�LQFHUWLGXPEUH�TXH�XWLOL]D�$OJRULWPRV�(YROXWLYRV�3DUDOHORV�
�$(3V��HQ�VX�HVTXHPD�GH�~QLFD�SREODFLyQ��HO�FXDO�DSOLFD�HYDOXDFLyQ�HQ�SDUDOHOR�SDUD�RSWLPL]DU�
OD� E~VTXHGD� GH� ORV� SDUiPHWURV� TXH� DOLPHQWDQ� DO� PRGHOR�� /RV� SDUiPHWURV� GH� HQWUDGD� HQ� (66�
HVWiQ�UHSUHVHQWDGRV�SRU�LQGLYLGXRV�GH�XQD�SREODFLyQ�GHWHUPLQDGD��&DGD�LQGLYLGXR�HVWi�IRUPDGR�
SRU�XQ�FRQMXQWR�GH�YDORUHV�TXH�UHSUHVHQWDQ�D�FDGD�XQR�GH�ORV�SDUiPHWURV�GH�HQWUDGD�GHO�PRGHOR�
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GH�
,QFH
QGLR
V��
$(3��$OJRULWPR�(YROXWLYR�3DUDOHOR��$(3$�$OJRULWPR�(YROXWLYR�3DUDOHOR� �HYDOXDFLyQ�GH�DSWLWXG���(2��
(WDSD�GH�2SWLPL]DFLyQ��((��(WDSD�(VWDGtVWLFD��%.��%~VTXHGD�GH�.�LJQ��.�LJQ��YDORU�FODYH�GH�LJQLFLyQ��
)$�� )XQFLyQ� GH� $SWLWXG��(&�� (WDSD� GH� &DOLEUDFLyQ��(3�� (WDSD� GH� 3UHGLFFLyQ��/)3�� /tQHD� GH� )XHJR�
3URSXHVWD��/)5[��/tQHD�GH�)XHJR�5HDO�HQ�HO�LQVWDQWH�[��93��9HFWRU�GH�3DUiPHWURV�GH�HQWUDGD��

7DO�FRPR�SXHGH�REVHUYDUVH�HQ�OD�)LJXUD����OD�(WDSD�GH�2SWLPL]DFLyQ��(2�:RUNHU��HV�OOHYDGD�D�
FDER�SRU�ORV�SURFHVRV�ZRUNHUV��(VWD�HWDSD�UHDOL]D�OD�HYDOXDFLyQ�GH�OD�DSWLWXG�GH�ORV�LQGLYLGXRV�
PHGLDQWH�GRV� VXE�HWDSDV� LQWHUQDV�GHQRPLQDGDV�6LPXODFLyQ�GH� ,QFHQGLRV� �6,��\�(YDOXDFLyQ�GH�
$SWLWXG�GHO�$(3��$(3$���6,�GHEH�VHU�DOLPHQWDGD�FRQ�OD�OtQHD�GH�IXHJR�UHDO�GHO�LQFHQGLR�HQ�HO�
LQVWDQWH�GH�WLHPSR�WL����/)5L����MXQWR�FRQ�HO�YHFWRU�GH�SDUiPHWURV�GH�HQWUDGD��93���&XDQGR�6,
FRQFOX\H�FRQ�OD�VLPXODFLyQ�GH�ORV�LQGLYLGXRV��HO�UHVXOWDGR�GH�FDGD�VLPXODFLyQ�HV�LQWURGXFLGR�HQ�
OD�HWDSD�$(3$ SDUD�FRPSDUDU�HO�PDSD�VLPXODGR�FRQ�HO�PDSD�UHDO�SDUD�HO�LQVWDQWH�GH�WLHPSR� WL�
�/)5L���$TXt��VHJ~Q�OD�GLIHUHQFLD�HQWUH�HO�PDSD�VLPXODGR�\�HO�PDSD�UHDO��VH�FDOFXOD�HO�YDORU�GH�
DSWLWXG�SDUD�FDGD�LQGLYLGXR��(YLGHQWHPHQWH��HO�WLHPSR�GH�HMHFXFLyQ�GHO�PpWRGR�GHSHQGHUi�GH�OD�
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FDQWLGDG� GH� Q� LQVWDQFLDV�(2�:RUNHU� TXH� SXHGDQ� OOHYDUVH� D� FDER� HQ� SDUDOHOR�� (V� LPSRUWDQWH�
QRWDU�TXH�WRGR�LQGLYLGXR�SURFHVDGR�SRU�(2�:RUNHU�GHEH�KDEHU�VLGR�HQYLDGR�GH�IRUPD�H[SOtFLWD�
GHVGH�HO�SURFHVR�0DVWHU�D�ORV�UHVSHFWLYRV�ZRNHUV��(Q�HO�SURFHVR�0DVWHU�WDPELpQ�VH�OOHYD�D�FDER�
HO� UHVWR� GHO� SURFHVDPLHQWR� GHO�$(3� �HV� GHFLU�� OD� JHQHUDFLyQ� GH� OD� SREODFLyQ�� OD� VHOHFFLyQ� GH�
LQGLYLGXRV��HO�FUX]DPLHQWR�\�OD�PXWDFLyQ��\�ODV�IXQFLRQHV�GH�FRPXQLFDFLyQ�FRQ�FDGD�XQR�GH�ORV�
ZRUNHUV��8QD�YH]�TXH�OD�SREODFLyQ�DOFDQ]D�FLHUWR�QLYHO�GH�DSWLWXG��HV�LQWURGXFLGD�HQ�OD�(WDSD�GH�
&DOLEUDFLyQ��(&�0DVWHU���(Q�HVWD�HWDSD�OD�SREODFLyQ�TXH�KD�HYROXFLRQDGR�DOLPHQWD�D�XQD�VXE�
HWDSD�GHQRPLQDGD�(WDSD�(VWDGtVWLFD��((���/D�VDOLGD�GH�((�HV�XQ�PDSD�GH�SUREDELOLGDG�TXH�HV�
XWLOL]DGR�HQ�OD�VXE�HWDSD�%.�LJQ��E~VTXHGD�GHO�YDORU�FODYH�GH�LJQLFLyQ�.�LJQ��SDUD�FDOFXODU�HO�
SDWUyQ� GH� FRPSRUWDPLHQWR� GHO� LQFHQGLR�� (O� YDORU� KDOODGR��.�LJQ�� HV� XWLOL]DGR� SDUD� UHDOL]DU� OD�
SUHGLFFLyQ� SDUD� HO� SUy[LPR� LQVWDQWH� GH� WLHPSR�WL�����/D� HYDOXDFLyQ� GH� OD� DSWLWXG� GHO�PDSD� GH�
SUREDELOLGDG�VH�OOHYD�D�FDER�HQ�OD�HWDSD�TXH�LPSOHPHQWD�OD�)XQFLyQ�GH�$SWLWXG��)$���$GHPiV��OD�
VDOLGD�%.�LJQ�VH�FRPELQD�FRQ�HO�PDSD�GH�SUREDELOLGDG�SURSRUFLRQDGR�SRU�((�SDUD�JHQHUDU�OD�
SUHGLFFLyQ��/)3��HQ�OD�(WDSD�GH�3UHGLFFLyQ��(3��
&RPR� VH� SXHGH� REVHUYDU�� (66� HVWi� EDVDGR� HQ� XQ� PRGHOR� 0DVWHU�:RUNHU�� GRQGH� HQ� FDGD�
LWHUDFLyQ�HO�SURFHVR�0DVWHU�GLVWULEX\H�ORV�LQGLYLGXRV�HQWUH�ORV�SURFHVRV�ZRUNHUV��ORV�FXDOHV�VRQ�
HQFDUJDGRV�GH�UHDOL]DU�OD�HYDOXDFLyQ�GH�OD�DSWLWXG�GH�ORV�LQGLYLGXRV�HQ�IRUPD�SDUDOHOD�SDUD�OXHJR�
UHWRPDU� ORV� UHVXOWDGRV�DO�0DVWHU��/XHJR�GH�TXH� WRGD� OD�SREODFLyQ�KD�VLGR�HYDOXDGD��HO�0DVWHU�
HYROXFLRQD�OD�SREODFLyQ��LQFOX\H�ORV�UHVXOWDGRV�SDUFLDOHV�\�UHDOL]D�OD�SUHGLFFLyQ�SDUD�HO�VLJXLHQWH�
LQVWDQWH�GH�WLHPSR��
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(66,0�'(� IXH� GHVDUUROODGR� FRQ� GRV� REMHWLYRV� SULQFLSDOHV�� 3RU� XQ� ODGR�� VH� GLVHxy� FRQ� HO�
REMHWLYR�GH�PHMRUDU�OD�FDOLGDG�GH�OD�SUHGLFFLyQ�GH�(66�PHGLDQWH�HO�LQFUHPHQWR�HQ�OD�GLYHUVLGDG�
GH�ORV�LQGLYLGXRV�JHQHUDGRV�SRU�OD�FRPSRQHQWH�HYROXWLYD�GLIHUHQFLDO�GHO�PpWRGR�\�SRU�HO�PRGHOR�
GH�PLJUDFLyQ�JUXSDO�HQWUH�ODV�LVODV�TXH�FRPSRQHQ�HO�PRGHOR��3RU�RWUR�ODGR��VH�SUHWHQGH�UHGXFLU�
OD�FDQWLGDG�GH�XQLGDGHV�GH�SURFHVDPLHQWR�SDUD�ORJUDU�XQD�EXHQD�FDOLGDG�GH�DSUR[LPDFLyQ�D�XQ�
FRVWR�FRPSXWDFLRQDO�\�R�WHPSRUDO�PHQRU�UHVSHFWR�GH�(66��
7RPDQGR�FRPR�EDVH�DO� VLVWHPD�(66��HO�6LVWHPD�(VWDGtVWLFR�(YROXWLYR�FRQ�0RGHOR�GH� ,VODV�\�
(YROXFLyQ� 'LIHUHQFLDO� �(66,0�'(�� XWLOL]D� FRPR� PHWDKHXUtVWLFD� SULQFLSDO� D� (YROXFLyQ�
'LIHUHQFLDO�SDUD�RULHQWDU�OD�E~VTXHGD�KDFLD�PHMRUHV�VROXFLRQHV�HQ�FDGD�SDVR�GH�VLPXODFLyQ���
(O� FRQFHSWR� GH� LVOD� HVWi� DVRFLDGR� DO� HVTXHPD�GH� SURFHVDPLHQWR�0DVWHU�:RUNHU�� HQ� GRQGH� XQ�
SURFHVR�0DVWHU� HV� HO� HQFDUJDGR� GH� DGPLQLVWUDU� XQD� SREODFLyQ�GH� LQGLYLGXRV� \� GHOHJDU� FLHUWRV�
FiOFXORV� D� ORV� SURFHVRV�ZRUNHUV��(O�0RGHOR� GH� ,VODV� FRQVLVWH� RUJDQL]DU� ORV� SURFHVRV� HQ� LVODV��
FDGD�XQD�FRQ�XQD�SREODFLyQ�GLIHUHQWH��ODV�FXDOHV�LQWHUFDPELDQ�LQGLYLGXRV�GH�PDQHUD�SHULyGLFD�D�
WUDYpV�GHO�SURFHVR�GH�PLJUDFLyQ��'HVGH�XQD�YLVLyQ�MHUiUTXLFD��ORV�SURFHVRV�HVWiQ�RUJDQL]DGRV�HQ�
GRV� QLYHOHV�� (Q� XQD� MHUDUTXtD� VXSHULRU� XQ� SURFHVR� GHQRPLQDGR� 0RQLWRU� HV� HO� HQFDUJDGR� GH�
DGPLQLVWUDU�ODV�GLIHUHQWHV�LVODV��D�WUDYpV�GH�OD�FRPXQLFDFLyQ�FRQ�FDGD�XQD�GH�HOODV���
(O�0RQLWRU�VH�HQFDUJD�GH�HQYLDU�LQIRUPDFLyQ�GH�LQLFLDOL]DFLyQ�D�FDGD�LVOD��GH�UHFROHFWDU�ORV�GDWRV�
SURFHVDGRV�HQ�OD�HWDSD�ILQDO�GH�OD�VLPXODFLyQ�\�GH�GHWHUPLQDU�ORV�YDORUHV�GH�VDOLGD��LGHQWLILFDQGR�
FXiO�HV�OD�LVOD�TXH�KD�UHVXOWDGR�FRQ�PHMRU�DSWLWXG���
/D�)LJXUD���GHVFULEH�HO�GLDJUDPD�JHQHUDO�GH�(66,0�'(��6H�SXHGH�REVHUYDU�TXH�HO�FRPSRQHQWH�
³0RQLWRU´� HVWi� UHODFLRQDGR� FRQ� FDGD� FRPSRQHQWH� ³,VOD´� D� WUDYpV� GH� OD� FRPXQLFDFLyQ� DQWHV�
PHQFLRQDGD�� 3RU� VX� SDUWH�� HO� QLYHO� LQIHULRU� GH� MHUDUTXtD� UHVSRQGH�D� XQ�HVTXHPD�GH� ³LVOD´��(Q�
FDGD� LVOD� XQ� SURFHVR�0DVWHU� HV� HO� HQFDUJDGR� GH� LQLFLDOL]DU� OD� SREODFLyQ� LQLFLDO� \� DSOLFDU� ORV�
RSHUDGRUHV�GH�PXWDFLyQ�\�FUX]DPLHQWR�GHO�SURFHVR� HYROXWLYR�SDUD�JHQHUDU�QXHYRV� LQGLYLGXRV��
3DUD�GHWHUPLQDU�VL�ORV�QXHYRV�LQGLYLGXRV�JHQHUDGRV�SHUPDQHFHUiQ�HQ�OD�JHQHUDFLyQ�VLJXLHQWH��HO�
0DVWHU�GLVWULEX\H� FDGD� LQGLYLGXR�JHQHUDGR�HQWUH� FLHUWRV�SURFHVRV�ZRUNHUV�� TXLHQHV�HYDO~DQ�HO�
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GHVHPSHxR� LQGLYLGXDO� GH� FDGD� XQR� DSOLFDQGR� OD� IXQFLyQ� GH� ILWQHVV� \� UHWRUQDQGR� DO�0DVWHU� OD�
HYDOXDFLyQ�REWHQLGD���
(Q�OD�)LJXUD����OD�FRPXQLFDFLyQ�HQWUH�HO�0DVWHU�\�ORV�ZRUNHUV�HVWi�UHSUHVHQWDGD�SRU�IOHFKDV�GH�
GREOH� GLUHFFLyQ� TXH� XQHQ� ORV� FRPSRQHQWHV� ³0DVWHU´ \� ³(2�:RUNHU´�� /XHJR�� HO� SURFHVR�
0DVWHU� UHFLEH� ORV� UHVXOWDGRV� GH� OD� HYDOXDFLyQ� UHDOL]DGD� SRU� ORV� ZRUNHUV� \� GHWHUPLQD� VL� ORV�
LQGLYLGXRV� JHQHUDGRV� HQ� HO� SURFHVR� GH� PXWDFLyQ� \� FUX]DPLHQWR� VREUHYLYLUiQ� D� OD� VLJXLHQWH�
JHQHUDFLyQ��YHULILFDQGR�VL�HO�ILWQHVV�FDOFXODGR�SRU�ORV�ZRUNHUV�HV�PD\RU�DO�ILWQHVV�GHO�LQGLYLGXR�
FRUULHQWH�� HQ� FX\R� FDVR�� HO� QXHYR� LQGLYLGXR� JHQHUDGR� UHHPSOD]D� DO� LQGLYLGXR� FRUULHQWH�� (VWH�
SURFHVR�VH�UHDOL]D�SDUD�FDGD�LQGLYLGXR�GH�OD�SREODFLyQ��7DO�FRPR�SXHGH�REVHUYDUVH�HQ�OD�)LJXUD�
���OD�(WDSD�GH�&DOLEUDFLyQ��(&�0DVWHU��UHDOL]D�IXQFLRQHV�GH�FRPXQLFDFLyQ�FRQ�HO�QRGR�PRQLWRU�
HQ� OD� MHUDUTXtD� VXSHULRU�� \� OD� (WDSD� GH� 2SWLPL]DFLyQ� �(2�0DVWHU�� UHDOL]D� OR�PLVPR� FRQ� ORV�
ZRUNHUV� HQ� OD� MHUDUTXtD� LQIHULRU��(O� IXQFLRQDPLHQWR�GHWDOODGR�GH� ORV�QLYHOHV�GH�(66,0�'(�VH�
UHVXPH�HQ�GRV�(WDSDV�GH�2SWLPL]DFLyQ��(2�:RUNHU� \�(2�0DVWHU���GRV�GH�FDOLEUDFLyQ��(&�
0DVWHU�\�(&�0RQLWRU��\�XQD�(WDSD�GH�3UHGLFFLyQ��(3��

)LJXUD� ��� 'LDJUDPD� *HQHUDO� GH� (66,0�'(�� 6,�� 6LPXODGRU� GH� ,QFHQGLRV��'(�� (YROXFLyQ� 'LIHUHQFLDO��
'($��(YROXFLyQ�'LIHUHQFLDO��HYDOXDFLyQ�GH�DSWLWXG���(2��(WDSD�GH�2SWLPL]DFLyQ��((� (WDSD�(VWDGtVWLFD��
%.�� %~VTXHGD� GH� .�LJQ�� .�LJQ� YDORU� FODYH� GH� LJQLFLyQ�� )$�� )XQFLyQ� GH� $SWLWXG�� (&� (WDSD� GH�
&DOLEUDFLyQ��(3� (WDSD�GH�3UHGLFFLyQ��/)3� /tQHD�GH�)XHJR�3URSXHVWD��/)5[� /tQHD�GH�)XHJR�5HDO�HQ�
HO� LQVWDQWH� [��93� 9HFWRU� GH� 3DUiPHWURV� GH� HQWUDGD��((0� (WDSD� (VWDGtVWLFD�0RQLWRU��3.�LJQ� 9DORU�
FODYH�GH�LJQLFLyQ�SUH�FDOFXODGR��33�0DSD�GH�3UREDELOLGDG�SUH�FDOFXODGR�

/D�HWDSD�(2�:RUNHU�HIHFW~D�OD�HYDOXDFLyQ�GH�OD�SREODFLyQ�PHGLDQWH�OD�IXQFLyQ�GH�DSWLWXG��(Q�
FDGD� LVOD� RSHUD� XQD� (2�0DVWHU�� TXH� HV� UHVSRQVDEOH� GH� OOHYDU� D� FDER� OD� HYROXFLyQ� GH� OD�
SREODFLyQ�XWLOL]DQGR�HO�DOJRULWPR�(YROXFLyQ�'LIHUHQFLDO��'(��\�GH�HIHFWXDU�OD�PLJUDFLyQ�JUXSDO�
GH�LQGLYLGXRV�KDFLD�RWUD�LVOD��(V�LPSRUWDQWH�UHPDUFDU�TXH�HQ�OD�HWDSD�GH�PLJUDFLyQ�VH�VHOHFFLRQD�
XQ� FRQMXQWR� GH� LQGLYLGXRV� GH� OD� SREODFLyQ� DFWXDO� SDUD� VHU� HQYLDGRV� D� RWUD� LVOD�� (QWUH� ORV�
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LQGLYLGXRV�VHOHFFLRQDGRV�VH�LQFOX\HQ�ORV�GRV�PHMRUHV�GH�OD�SREODFLyQ��DTXHOORV�GRV�TXH�WHQJDQ��
ORV�PHMRUHV�YDORUHV�GH�DSWLWXG��\�HO�UHVWR�GHO�FRQMXQWR�HV�VHOHFFLRQDGR�DO�D]DU��/D�FRPXQLFDFLyQ�
HQWUH� LVODV� VLJXH� XQ� RUGHQ� WRSROyJLFR� GH� DQLOOR�� HV� GHFLU�� ODV� LVODV� VRQ� QXPHUDGDV� HQ� RUGHQ�
FUHFLHQWH� \� FDGD� XQD� HQYtD� D� OD� LVOD� VXFHVRUD� \� UHFLEH� GDWRV� GHVGH� OD� LVOD� SUHGHFHVRUD�� /RV�
LQGLYLGXRV�TXH�DUULEDQ�UHHPSOD]DQ�D�ORV�SHRUHV�LQGLYLGXRV�GH�OD�SREODFLyQ�GHVWLQR��/D�FDQWLGDG�
WRWDO� GH� LQGLYLGXRV� TXH�PLJUDQ� KDFLD� RWUD� LVOD� HV� XQ�SDUiPHWUR� GHO� DOJRULWPR��(VWD�PLJUDFLyQ�
JUXSDO�SHUPLWH�LQFUHPHQWDU�OD�GLYHUVLGDG�SREODFLRQDO�HQ�FDGD�LVOD��D�SDUWLU�GH�OD�LQFRUSRUDFLyQ�GH�
QXHYRV� LQGLYLGXRV� TXH� KDQ� HYROXFLRQDGR� FRQ� ODV� FDUDFWHUtVWLFDV� GH� OD� SREODFLyQ� GH� OD� LVOD� GH�
SDUWLGD��\�TXH�VH�LQFRUSRUDUiQ��HYROXFLRQDUiQ�\�GHVDUUROODUiQ�HQ�OD�SREODFLyQ�GHVWLQR���
(Q�OD�HWDSD�(&�0DVWHU��OD�VDOLGD�GH�((�VH�HQYtD�D�(&�0RQLWRU�MXQWR�FRQ�ORV�M�YDORUHV�GH�.�
LJQ� FDOFXODGRV� SRU� ODV� M� LVODV��(Q� OD�(WDSD�(&�0RQLWRU� HO� QRGR�0RQLWRU� VHOHFFLRQD� HO�PHMRU�
YDORU� GH�.�LJQ� HQWUH� ORV� REWHQLGRV� SRU� FDGD� LVOD�� (O� YDORU� KDOODGR�.�LJQ� HV� XWLOL]DGR� SRU� HO�
PRQLWRU�SDUD�UHDOL]DU�OD�SUHGLFFLyQ�SDUD�HO�SUy[LPR�LQVWDQWH�GH�WLHPSR�WL����
5HVDOWDQGR� ODV� GLIHUHQFLDV� HQWUH� (66� \�(66,0�'(� WHQHPRV�� SRU� XQ� ODGR�� TXH�(66� SRVHH� XQ�
HVTXHPD�GH�~QLFD�SREODFLyQ�� D�GLIHUHQFLD�GH�(66,0�'(��HO� FXDO�SRVHH�P~OWLSOHV�SREODFLRQHV�
RUJDQL]DGDV� HQ� LVODV�� TXH� VH� FRPXQLFDQ� HQWUH� Vt� D� WUDYpV� GHO� RSHUDGRU� GH� PLJUDFLyQ� JUXSDO�
SHUPLWLHQGR� H[SORUDU� XQ� HVSDFLR� GH� E~VTXHGD� PD\RU�� 3RU� RWUR� ODGR�� (66� XWLOL]D� FRPR�
PHWDKHXUtVWLFD�$OJRULWPRV�(YROXWLYRV��PLHQWUDV� TXH�(66,0�'(�XWLOL]D�(YROXFLyQ�'LIHUHQFLDO�
HQ�VX�FRPSRQHQWH�HYROXWLYD��)LQDOPHQWH��FDEH�HQIDWL]DU�TXH�(66,0�'(�SRVHH�GRV�MHUDUTXtDV�GH�
SURFHVRV��HQ�FDGD� LVOD�XQ�SURFHVR�0DVWHU�DGPLQLVWUD�ORV� LQGLYLGXRV�\� ORV�HQYtD�D� ORV�SURFHVRV�
ZRUNHUV�� �TXLHQHV� FDOFXODQ� OD� IXQFLyQ� GH� DSWLWXG� SDUD� FDGD� XQR��� \� XQ� SURFHVR�0RQLWRU� HV� HO�
HQFDUJDGR� GH� UHFROHFWDU� OD� LQIRUPDFLyQ� GH� FDGD� LVOD�� \� GHWHUPLQDU� FXiO� HV� OD� LVOD� FRQ� PHMRU�
DSWLWXG�SDUD�SUHGHFLU�HO�YDORU�GH� LJQLFLyQ�GHO�VLJXLHQWH�SDVR�GH�VLPXODFLyQ��(Q�FRQWUDVWH��(66�
VROR�SRVHH�XQ�QLYHO�GH�MHUDUTXtD��0DVWHU�:RUNHU��

(;3(5,0(17$&,Ï1<$1È/,6,6 '(5(68/7$'26�

$� FRQWLQXDFLyQ� VH� GHVFULEH� GHWDOODGDPHQWH� OD� H[SHULPHQWDFLyQ� OOHYDGD� D� FDER� FRQ� (66� \�
(66,0�'(�� LQFOX\HQGR� ORV� FDVRV� GH� SUXHED� FRQVLGHUDGRV�� ODV� FDUDFWHUtVWLFDV� GHO� HQWRUQR� GH�
HMHFXFLyQ�\�OD�IXQFLyQ�GH�DSWLWXG�FRQVLGHUDGD�HQ�OD�HYDOXDFLyQ��

&DVRV�GH�SUXHED
3DUD�DQDOL]DU� OD�FDOLGDG�GH�SUHGLFFLyQ�GH� ORV�PRGHORV�(66�\�(66,0�'(�VH�KDQ�XWLOL]DGR�GRV��
FDVRV� UHDOHV� GH� HVWXGLR� FRUUHVSRQGLHQWHV� D� LQFHQGLRV� FRQWURODGRV� UHDOL]DGRV� HQ� GLIHUHQWHV�
WHUUHQRV�XELFDGRV�HQ�3RUWXJDO��SUHFLVDPHQWH�HQ�6HUUD�GH�/RXVm��*HVWRVD���WRGRV�SHUWHQHFLHQWHV�
DO�SUR\HFWR�635($'�>��@��&DGD�FDVR�SRVHH�XQD�GHWHUPLQDGD�GXUDFLyQ�H[SUHVDGD�HQ�PLQXWRV��
XQD� SHQGLHQWH� HQ� JUDGRV� \� XQD� VXSHUILFLH� HVSHFtILFD� HQ� PHWURV� FXDGUDGRV�� (O� SHUtRGR� GH�
GXUDFLyQ� WRWDO� GH� FDGD� LQFHQGLR� KD� VLGR� GLYLGLGR� HQ� ODSVRV�PHQRUHV� GH� WLHPSR� GHQRPLQDGRV�
SDVRV�GH�VLPXODFLyQ��(Q�OD�7DEOD�,�SXHGH�REVHUYDUVH�OD�LQIRUPDFLyQ�GHWDOODGD�SDUD�FDGD�FDVR�GH�
SUXHED�FRQVLGHUDGR��

7DEOD�,��'LPHQVLRQHV��SHQGLHQWH��WLHPSRV�H�LQFUHPHQWR�GH�FDGD�FDVR�GH�SUXHED�

&DVR $QFKR��PWV� /DUJR��PWV� 3HQGLHQWH��JUDGRV� ,QLFLR��PLQ�� )LQ��PLQ�� ,QFUHPHQWR��PLQ��

��� �� ��� �� ��� ���� ���

��� �� ��� �� ��� ���� ���

&RQILJXUDFLyQ�GHO�HQWRUQR�GH�HMHFXFLyQ�SDUDOHOR
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/D�H[SHULPHQWDFLyQ�KD�VLGR�GLVHxDGD�SDUD�HYDOXDU�OD�FDOLGDG�GH�SUHGLFFLyQ�DOFDQ]DGD�SRU�FDGD�
PpWRGR� EDMR� XQ� HQWRUQR� GH� HMHFXFLyQ� SDUDOHOR�� /RV� UHVXOWDGRV� REWHQLGRV� FRQ� (66� IXHURQ�
HMHFXWDGRV� XWLOL]DQGR� XQ� SURFHVR� PRQLWRU� \� ��� SURFHVRV� ZRUNHUV�� KDFLHQGR� XQ� WRWDO� GH� ���
SURFHVRV� HQ� HMHFXFLyQ��3RU� VX�SDUWH��(66,0�'(� IXH� FRQILJXUDGR�FRQ��� LVODV�\���ZRUNHUV�SRU�
LVOD�� &RPR� FDGD� LVOD� HV� DGPLQLVWUDGD� SRU� XQ� SURFHVR�0DVWHU�� \� ODV� LVODV� FRRUGLQDGDV� SRU� XQ�
SURFHVR� PRQLWRU�� (66,0�'(� IXH� HQWRQFHV� HMHFXWDGR� XWLOL]DQGR� ��� SURFHVRV�� SRU� OR� WDQWR� OD�
FRQILJXUDFLyQ�IXH�GHILQLGD�FRQ�XQD�UHGXFFLyQ�GH�OD�FDQWLGDG�GH�XQLGDGHV�GH�SURFHVDPLHQWR�HQ�
XQ�����UHVSHFWR�GH�(66��

)XQFLyQ�GH�DSWLWXG�SDUD�OD�HYDOXDFLyQ�GH�OD�FDOLGDG�GH�SUHGLFFLyQ
/D�FDOLGDG�GH�SUHGLFFLyQ�WDQWR�GH�(66�FRPR�GH�(66,0�'(�HV�HYDOXDGD�PHGLDQWH�XQD�IXQFLyQ�
GH� DSWLWXG� EDVDGD� HQ� HO� tQGLFH� -DFFDUG�� &RQFHSWXDOPHQWH� VH� SDUWLFLRQD� HO� WHUUHQR� HQ� FHOGDV�
FXDGUDGDV�GHELGR�D�TXH�HO� VLPXODGRU�XWLOL]D�XQD�DSUR[LPDFLyQ�EDVDGD� HQ�FHOGDV��/D� VLJXLHQWH�
HFXDFLyQ�PXHVWUD�OD�H[SUHVLyQ�

GRQGH�$�UHSUHVHQWD�HO�FRQMXQWR�GH�FHOGDV�HQ�HO�PDSD�UHDO�VLQ�HO�VXEFRQMXQWR�GH�FHOGDV�TXHPDGDV�
DQWHV�GH�LQLFLDU�ODV�VLPXODFLRQHV��\�%�UHSUHVHQWD�HO�FRQMXQWR�GH�FHOGDV�HQ�HO�PDSD�VLPXODGR�VLQ�
HO� VXEFRQMXQWR� GH� FHOGDV� TXHPDGDV� DQWHV� GH� FRPHQ]DU� OD� VLPXODFLyQ�� /D� FRUUHFFLyQ� HQ� HO�
FRQMXQWR�GH�FHOGDV�PHGLDQWH�OD�HOLPLQDFLyQ�GHO�VXEFRQMXQWR�GH�FHOGDV�TXHPDGDV�VH�XWLOL]D�SDUD�
HYLWDU�UHVXOWDGRV�VHVJDGRV���
(O�YDORU�GH�OD�(F����VH�HQFXHQWUD�HQ�HO�UDQJR�>���@��XQD�DSWLWXG�GH���FRUUHVSRQGH�D�XQD�SUHGLFFLyQ�
SHUIHFWD�� SXHVWR�TXH� OD� VXSHUILFLH�SUHGLFKD� HV� LJXDO� D� OD� VXSHUILFLH� UHDO� TXHPDGD��8QD� DSWLWXG�
LJXDO�D�FHUR��LQGLFD�HO�Pi[LPR�HUURU��SXHVWR�TXH�HO�iUHD�TXHPDGD�GHO�LQFHQGLR�UHDO�QR�FRLQFLGH�
HQ�DEVROXWR�FRQ�HO�iUHD�TXHPDGD�REWHQLGD�HQ�OD�VLPXODFLyQ��

5HVXOWDGRV�REWHQLGRV�
/RV� UHVXOWDGRV� REWHQLGRV� VH� UHVXPHQ� HQ� ORV� JUiILFRV� GH� OD� )LJXUD� ��� (Q� FDGD� JUiILFR� VH�
UHSUHVHQWD�HQ�HO�HMH�<�HO�YDORU�GH�DSWLWXG�DOFDQ]DGR�SRU�FDGD�PpWRGR��\�HQ�HO�HMH�;�OD�OtQHD�GH�
WLHPSR� TXH� VH� FRUUHVSRQGH� FRQ� HO� DYDQFH� GHO� LQFHQGLR�� UHSUHVHQWDGR� SRU� FDGD� SDVR� GH�
VLPXODFLyQ��3DUD�SRGHU�DQDOL]DU�HO�GHVHPSHxR�GH�ORV�PRGHORV�UHVSHFWR�GHO�WLHPSR�GH�HMHFXFLyQ�
\�GH�ODV�XQLGDGHV�GH�SURFHVDPLHQWR�XWLOL]DGDV��VH�SUHVHQWDQ�HO�JUiILFR�GH�OD�)LJXUD����GRQGH�VH�
GHVFULEHQ� ORV� UHVXOWDGRV� WHPSRUDOHV� REWHQLGRV� FRQ� FDGD� PpWRGR� UHVSHFWR� GHO� WLHPSR� GH�
HMHFXFLyQ�\�VH�LQFOX\H�OD�FDQWLGDG�GH�SURFHVRV�XWLOL]DGRV�

)LJXUD����&RPSDUDFLyQ�GH�FDOLGDG�GH�SUHGLFFLyQ�

$SWLWXG 
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REWHQLGD�SRU�FDGD�PpWRGR��SDUD�ORV�GRV�FDVRV�FRQVLGHUDGRV�

)LJXUD� ���
&RPSDUDFLyQ�GH�WLHPSRV�GH�HMHFXFLyQ�GH�FDGD�PpWRGR�UHVSHFWR�GH�XQLGDGHV�GH�FyPSXWR�SDUD�ORV�PDSDV�
FRQVLGHUDGRV�

',6&86,Ï1�

(O� GHVHPSHxR� GHO� PRGHOR� (66,0�'(� SXHGH� VHU� DQDOL]DGR� EDMR� WUHV� GLIHUHQWHV� PpWULFDV���
HYDOXDFLyQ�GH�OD�FDOLGDG�GH�OD�SUHGLFFLyQ��HYDOXDFLyQ�GHO�WLHPSR�GH�HMHFXFLyQ�\�HYDOXDFLyQ�GH�OD�
FDQWLGDG�GH�UHFXUVRV�FRPSXWDFLRQDOHV�XWLOL]DGRV���
/D�SULPHUD�PpWULFD�GH�FDOLGDG�UHILHUH�D�FXiO�HV�HO�JUDGR�GH�SUHFLVLyQ�TXH�HO�PpWRGR�(66,0�'(�
DOFDQ]D� UHVSHFWR� GH� OD� OtQHD� GH� IXHJR� UHDO� GHO� LQFHQGLR�� 3DUD� DQDOL]DU� HVWD� PpWULFD� SRGHPRV�
REVHUYDU�ORV�JUiILFRV�GH�OD�)LJXUD����(V�SRVLEOH�REVHUYDU�TXH�(66,0�'(�REWLHQH�PHMRUDV�HQ�ORV�
YDORUHV�GH�DSWLWXG�SDUD�FLHUWRV�SDVRV�GH�VLPXODFLyQ�GH�DPERV�PDSDV��$�H[FHSFLyQ�GHO�SDVR�GH�
VLPXODFLyQ� �� SDUD� HO�PDSD� ����� HQ� JHQHUDO�(66,0�'(�REWLHQH� XQD�PHMRUD� GH� KDVWD� XQ� �����
VREUH�WRGR�HQ�ORV�SULPHURV�SDVRV�GH�VLPXODFLyQ��*UDFLDV�D�OD�LQFRUSRUDFLyQ�GH�P~OWLSOHV�LVODV��HO�
HVSDFLR� GH� E~VTXHGD� VH� DPSOLD� GH� PDQHUD� FRQVLGHUDEOH�� LPSOLFDQGR� PD\RU� SRVLELOLGDG� GH�
HQFRQWUDU�VROXFLRQHV�GH�FDOLGDG��
8Q�DVSHFWR�LPSRUWDQWH�D�WHQHU�HQ�FXHQWD�HQ�ORV�PRGHORV�GH�VLPXODFLyQ�HV�HO�WLHPSR�HQ�HO�FXDO�HO�
PRGHOR�SHUPLWH�REWHQHU�UHVXOWDGRV�SDUD�SRGHU�VHU�XWLOL]DGRV�HQ�XQ�HQWRUQR�UHDO��(O�JUiILFR�GH�OD�
)LJXUD� ��PXHVWUD� ORV� UHVXOWDGRV� WHPSRUDOHV� GH� ODV� HMHFXFLRQHV� GH� DPERV�PRGHORV�� SDUD� FDGD�
PDSD� FRQVLGHUDGR�� $GHPiV�� HQ� OH\HQGD� GHO� HMH� ;� VH� GHVFULEH� OD� FDQWLGDG� GH� XQLGDGHV� GH�
FyPSXWR�XWLOL]DGDV�SDUD�ODV�SUXHEDV��3RGHPRV�QRWDU�SDUD�HO�PDSD�����TXH�(66,0�'(�REWLHQH�
XQD�UHGXFFLyQ�GH�PiV�GHO�����GHO�WLHPSR�GH�HMHFXFLyQ��0LHQWUDV�TXH�SDUD�HO�PDSD������(66,0�
'(�SUHVHQWD�XQ�OHYH�LQFUHPHQWR�HQ�HO�WLHPSR�GH�HMHFXFLyQ��6LQ�HPEDUJR��WRGDV�ODV�HMHFXFLRQHV�
WDQWR� SDUD� HO� PDSD� ���� FRPR� SDUD� HO� PDSD� ����� IXHURQ� UHDOL]DGDV� FRQ� XQD� UHGXFFLyQ� GH�
DSUR[LPDGDPHQWH�XQ�����PHQRV�GH�XQLGDGHV�GH�FyPSXWR��(VWR�LPSOLFD�TXH�HO�PRGHOR�(66,0�
'(� QR� VROR� ORJUD� PHMRUDU� OD� FDOLGDG� GH� OD� DSUR[LPDFLyQ�� VLQR� TXH� OR� UHDOL]D� D� XQ� FRVWR�
FRPSXWDFLRQDO�PHQRU�TXH�(66��DOFDQ]DQGR�XQD�UHGXFFLyQ�VLJQLILFDWLYD�GHO�WLHPSR�GH�HMHFXFLyQ�
SDUD�XQR�GH� ORV�GRV�PDSDV�FRQVLGHUDGRV��(V� LPSRUWDQWH� UHPDUFDU�TXH�FRPR�FDGD�PDSD�SRVHH�
FDUDFWHUtVWLFDV�SDUWLFXODUHV��ORV�PpWRGRV�GHEHQ�VHU�FDOLEUDGRV�GH�PDQHUD�LQGHSHQGLHQWH�SDUD�FDGD��
FDVR��3RU�HVWH�PRWLYR��D�IXWXUR�VH�SUHWHQGH�HVWXGLDU�\�GHVDUUROODU�XQ�PRGHOR�GH�DMXVWH�GLQiPLFR�
GH� SDUiPHWURV� GH� FRQWURO�� D� WUDYpV� GH� PpWRGRV� GH� VLQWRQL]DFLyQ� TXH� ORJUHQ� FDOLEUDUORV��
GLQiPLFDPHQWH�
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/RV� LQFHQGLRV� IRUHVWDOHV� UHSUHVHQWDQ� XQD� JUDQ� DPHQD]D� WDQWR� SDUD� OD� SREODFLyQ� FRPR� SDUD� OD�
ELRGLYHUVLGDG�GH� ODV�]RQDV�DIHFWDGDV��3RU� WDO�PRWLYR�� VH�KDFH�QHFHVDULR�HO�HVWXGLR�GH�PpWRGRV�
TXH� D\XGHQ� D� SUHGHFLU� VX� FRPSRUWDPLHQWR� FRQ� HO� REMHWLYR� GH�PLQLPL]DU� SpUGLGDV� \�R� JHQHUDU�
SODQHV�GH�HYDFXDFLyQ�GH�ODV�]RQDV�SRWHQFLDOPHQWH�DIHFWDGDV���
&RPR� JHQHUDOPHQWH� ORV� PRGHORV� GH� VLPXODFLyQ� SDUD� HVWH� WLSR� GH� IHQyPHQRV� SUHVHQWDQ�
LQFHUWLGXPEUH�VREUH�ORV�SDUiPHWURV�GH�HQWUDGD��VH�KDFH�QHFHVDULR�HO�GHVDUUROOR�GH�PpWRGRV�TXH�
SHUPLWDQ�UHGXFLU�GLFKD�LQFHUWLGXPEUH�SDUD�TXH�ODV�SUHGLFFLRQHV�VHDQ�OR�PiV�FHUFDQDV�SRVLEOH�D�OD�
UHDOLGDG��$GHPiV��HV�HVSHUDEOH�TXH�ORV�UHVXOWDGRV�GH�SUHGLFFLyQ�VHDQ�REWHQLGRV�HQ�XQ�WLHPSR�GH�
UHVSXHVWD�DFHSWDEOH��(O�XVR�GH�HVWUDWHJLDV�GH�FRPSXWDFLyQ�HQ�SDUDOHOR�SXHGH�QR�VyOR�DFHOHUDU�HO�
SURFHVR�GH�SUHGLFFLyQ��VLQR�WDPELpQ�ORJUDU�REWHQHU�VROXFLRQHV�GH�PD\RU�FDOLGDG��
(Q�HVWH�WUDEDMR�VH�KD�SUHVHQWDGR�(66,0�'(��(YROXWLRQDU\�6WDWLVWLFDO�6\VWHP�ZLWK�,VODQG�0RGHO�
DQG� 'LIIHUHQWLDO� (YROXWLRQ��� XQ� PRGHOR� GH� VLPXODFLyQ� TXH� XWLOL]D� HO� DOJRULWPR� HYROXWLYR�
(YROXFLyQ�'LIHUHQFLDO�\�HYDOXDFLyQ�HQ�SDUDOHOR�EDMR�XQ�0RGHOR�GH�,VODV�FRQ�PLJUDFLyQ�JUXSDO��
(66,0�'(� IXH� DSOLFDGR� DO� SUREOHPD� GH� OD� SUHGLFFLyQ� GH� OD� OtQHD� GH� IXHJR� GH� LQFHQGLRV�
IRUHVWDOHV�� GHPRVWUDQGR� DOFDQ]DU� UHVXOWDGRV� GH� FDOLGDG�� D� XQ� FRVWR� WHPSRUDO� PHQRU� TXH� VX�
SUHGHFHVRU� (66� �(YROXWLRQDU\�6WDWLVWLFDO� 6\VWHP�� SDUD� HO� PDSD� ���� \� XWLOL]DQGR�
DSUR[LPDGDPHQWH�XQ�����PHQRV�GH�UHFXUVRV�FRPSXWDFLRQDOHV��&RPR�WUDEDMRV�IXWXURV�VH�SODQHD�
WUDEDMDU� HQ� OD� VLQWRQL]DFLyQ� HVWiWLFD� \� GLQiPLFD� GH� ORV� SDUiPHWURV� RSHUDFLRQDOHV� GHO� PRGHOR�
(66,0�'(�� FRQ� HO� REMHWLYR� GH� ORJUDU� XQ� HQWRUQR� DXWR�DMXVWDEOH� GH� HMHFXFLyQ� TXH� SHUPLWD�
PHMRUDU�ODV�GLIHUHQWHV�PpWULFDV�GH�FDOLGDG�LQGHSHQGLHQWHPHQWH�GHO�PDSD�FRQVLGHUDGR��7DPELpQ�
VH�SODQHD�XWLOL]DU�OD�HVWUDWHJLD�GH�SDUDOHOL]DFLyQ�FRQ�VXE�SREODFLRQHV��FRQ�HO�REMHWLYR�GH�PHMRUDU�
D~Q�PiV�OD�FDOLGDG�GH�OD�DSUR[LPDFLyQ�\�R�ORJUDU�PHMRUHV�WLHPSRV�GH�UHVSXHVWD�
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8VHU¶V�*XLGH��7HFK��5HS��5056�*75����:::��2JGHQ��'HSW��RI�$JULFXOWXUH��)RUHVW�6HUYLFH��
5RFN\�0RXQWDLQ�5HVHDUFK�6WDWLRQ��������
>�@�0�$�)LQQH\��)$56,7(��)LUH�$UHD�6LPXODWRU�PRGHO�GHYHORSPHQW�DQG�HYDOXDWLRQ��5HV��3DS��
5056�53���� 2JGHQ�� 87�� 8�6�� 'HSDUWPHQW� RI� $JULFXOWXUH�� )RUHVW� 6HUYLFH�� 5RFN\�0RXQWDLQ�
5HVHDUFK�6WDWLRQ��������
>�@�$'$,�3URGXFWV��),5(67$7,21�KWWS���ZZZ�DGDL�SW�SURGXFWV�ILUHVWDWLRQ��
>�@�*��%LDQFKLQL��3��&D\PHV�6FXWDUL��0��0HQGH]�*DUDEHWWL��(YROXWLRQDU\�6WDWLVWLFDO�6\VWHP��$�
SDUDOOHO�PHWKRG�IRU�LPSURYLQJ�IRUHVW�ILUH�VSUHDG�SUHGLFWLRQ��-RXUQDO�RI�&RPSXWDWLRQDO�6FLHQFH��
��������������
>�@�&��'DUZLQ��2Q�WKH�2ULJLQ�RI�6SHFLHV�E\�0HDQV�RI�1DWXUDO�6HOHFWLRQ��/RQGRQ��0XUUD\��������
>�@�3ULFH��.��� 6WURQ�5���/DPSLQHQ� -���'LIIHUHQWLDO�(YROXWLRQ��$�3UDFWLFDO�$SSURDFK� WR�*OREDO�
2SWLPL]DWLRQ��6SULQJHU��1HZ�<RUN�������
>�@� 0�/�� 7DUGLYR�� 3�� &D\PHV� 6FXWDUL�� 0�� 0pQGH]� *DUDEHWWL�� *�� %LDQFKLQL�� 6LQWRQL]DFLyQ�
(VWiWLFD� GH�3DUiPHWURV�2SHUDFLRQDOHV� SDUD� XQ�0RGHOR� 3DUDOHOR� GH�(YROXFLyQ�'LIHUHQFLDO�� �HU�
&RQJUHVR� 1DFLRQDO� GH� ,QJHQLHUtD� ,QIRUPiWLFD� \� 6LVWHPDV� GH� ,QIRUPDFLyQ�� ,661�� �����������
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>��@� 7�� 0DWVRQ�� %�� 6DQGHUV�� %�� 0DVVLQJLOO�� 3DWWHUQV� IRU� 3DUDOOHO� 3URJUDPPLQJ�� $GGLVRQ�
:HVOH\��������
>��@�(�*��7DOEL��0HWDKHXULVWLFV��IURP�GHVLJQ�WR�LPSOHPHQWDWLRQ��-RKQ�:LOH\�	�
�6RQV��,QF���������
>��@� '�� ;�� 9LHJDV�� 3URMHFW� 6SUHDG� ±� )RUHVW� )LUH� 6SUHDG� 3UHYHQWLRQ� DQG� 0LWLJDWLRQ��
KWWS���ZZZ�DOJRV\VWHPV�JU�VSUHDG����������
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