
*UDGRV�GH�DVRFLDFLyQ�HQWUH�ODV�HYDOXDFLRQHV�IUHFXHQWHV��SDUFLDO�\�ILQDO�GH�%LRTXtPLFD�HQ�0HGLFLQD�
$8725(6����'U�0DUFHOLQR�/DYtQ�3DOPLHUL���'U��2UODQGR�$Op�6XiUH]���/LF��5DIDHO�5LYHUR�0DUWtQH]�0DOR���7HF��-HV~V�&RUEHOOH�4XLQWHOD���

���(VSHFLDOLVWD�GH�3ULPHU�*UDGR�HQ�%LRTXtPLFD��&OtQLFD��3URIHVRU�$X[LOLDU����(VSHFLDOLVWD�GH�3ULPHU�*UDGR�HQ�%LRTXtPLFD��&OtQLFD��3URIHVRU�$VLVWHQWH���/LFHQFLDGR�HQ�4XtPLFD��3URIHVRU�$VLVWHQWH�����7pFQLFR�$X[LOLDU�'RFHQWH�GH�%LRTXtPLFD�
)DFXOWDG�GH�&LHQFLDV�0pGLFDV��³'U��6DOYDGRU�$OOHQGH´,QVWLWXWR�6XSHULRU�GH�&LHQFLDV�0pGLFDV�GH�OD�+DEDQD
5(680(1
6H� H[SORUy� HO� DSURYHFKDPLHQWR� GH� ORV� HVWXGLDQWHV� GH� 0HGLFLQD� DQWH� ORV�GLIHUHQWHV� FRPSRQHQWHV� GHO� VLVWHPD� GH� HYDOXDFLyQ�� \� ODV� LQWHUUHODFLRQHV� GH�HOORV�HQ�OD�GLVFLSOLQD�%LRTXtPLFD�HQ�ORV�DxRV�FRPSUHQGLGRV�HQWUH������\�������SDUD�GHWHUPLQDU�HO�JUDGR�GH�DVRFLDFLyQ�HQWUH� ODV�HYDOXDFLRQHV�SDUFLDOHV�R� ODV�IUHFXHQWHV�\�HO�H[DPHQ�ILQDO��/DV�QRWDV�GH�H[DPHQ�ILQDO��SUXHED�LQWUDVHPHVWUDO��WUDEDMRV� GH� FRQWURO� HQ� FODVH� \� ORV� SURPHGLRV� GH� FDOLILFDFLRQHV�HQ� SUiFWLFDV� \�VHPLQDULRV� HQ� ODV� DVLJQDWXUDV� %LRORJtD� &HOXODU� \� 0ROHFXODU� \� 0HWDEROLVPR�,QWHUPHGLDULR� \� VX� 5HJXODFLyQ� IXHURQ� DQDOL]DGDV� PHGLDQWH� OD� SUXHED� GH�FRUUHODFLyQ� GH�6SHDUPDQQ�� (Q�%LRORJtD�&HOXODU� \�0ROHFXODU� ODV� FRUUHODFLRQHV�PiV� IXHUWHV� GH� ORV� ~OWLPRV� WUHV� FXUVRV� FRUUHVSRQGLHURQ� D� OD� SUXHED�LQWUDVHPHVWUDO�� VHJXLGD� SRU� ORV� VHPLQDULRV� HQ� RUGHQ� GH� IUHFXHQFLD�� /RV�UHVXOWDGRV� REWHQLGRV� QRV� SHUPLWHQ� SURSRQHU� HVWH� PRGHOR� GH� DQiOLVLV� SDUD�FRQVLGHUDU� OD� SUXHED� LQWUDVHPHVWUDO� \�� HQ� VHJXQGR� WpUPLQR�� ORV� VHPLQDULRV��FRPR� UHVXOWDGRV� SUHGLFWLYRV� GH� OD� QRWD� ILQDO� HQ� %LRORJtD�&HOXODU� \�0ROHFXODU��$VLPLVPR��UHLWHUDPRV�OD�XWLOLGDG�GHO�PRGHOR�SDUD�HVWLPDU�OD�FRQJUXHQFLD�LQWHUQD�GHO�VLVWHPD�GH�HYDOXDFLyQ�HQ�DPEDV�DVLJQDWXUDV�
3DODEUDV�FODYH��6LVWHPD�GH�HYDOXDFLyQ��FRQJUXHQFLD��%LRTXtPLFD
,1752'8&&,Ï1
(Q�XQ�WUDEDMR�DQWHULRU��*UDGRV�GH�DVRFLDFLyQ�HQWUH�ODV�HYDOXDFLRQHV�IUHFXHQWHV��SDUFLDO� \� ILQDO� GH� %LRTXtPLFD� HQ� 0HGLFLQD� �(GXF�� 0HG�� 6XS��� HQ� SUHQVD�� VH�H[SORUy� HO� JUDGR� GH� DVRFLDFLyQ� H[LVWHQWH� HQWUH� ODV� QRWDV� REWHQLGDV� HQ� HO�H[DPHQ� ILQDO� GH� ODV� DVLJQDWXUDV� %LRORJtD� &HOXODU� \� 0ROHFXODU� �%&0�� \�0HWDEROLVPR� ,QWHUPHGLDULR� \� VX� 5HJXODFLyQ� �0,5�� \� ODV� QRWDV� GH� OD� SUXHED�LQWUDVHPHVWUDO��HO�SURPHGLR�GH�QRWDV REWHQLGDV�HQ�VHPLQDULRV�\�HQ�SUiFWLFDV�GH�ODERUDWRULR��\�ODV�QRWDV�GH�WUDEDMRV�GH�FRQWURO�HQ�FODVH��7&&���HVWDV�GRV�~OWLPDV�HQ�HO�FDVR�GH�0,5�



�

/RV�REMHWLYRV�IXHURQ�����GHWHUPLQDU�OD�HYDOXDFLyQ�FRQ�PD\RU�YDORU�SUHGLFWLYR�GH�OD�QRWD� ILQDO�GH� OD�DVLJQDWXUD�\����HVWXGLDU�HO� FRPSRUWDPLHQWR�GH� OD�GLVFLSOLQD�%LRTXtPLFD�HQ�FXUVRV�VXFHVLYRV��D�SDUWLU�GHO�FXUVR�����������
'H� HVWRV� REMHWLYRV� VH� GHGXFtD� QXHVWUR� LQWHUpV� HQ� GHVDUUROODU� XQ� PRGHOR� GH�DQiOLVLV� VHQFLOOR� GHO� VLVWHPD� GH� HYDOXDFLyQ� HQ� HVWD� GLVFLSOLQD�� TXH� SHUPLWLHVH�GLIHUHQFLDU�HO�FRPSRUWDPLHQWR�WHPSRUDO�GH�VXV�GRV�DVLJQDWXUDV�FRQVWLWX\HQWHV��FRQ� HO� SURSyVLWR� GH� GHWHFWDU� FXDOTXLHU� LUUHJXODULGDG� SUHVHQWDGD�� UHIOHMDGD� SRU�XQD� DOWHUDFLyQ� HQ� HO� RUGHQ� GHO� JUDGR� GH� FRUUHVSRQGHQFLD� GH� FDGD� WLSR� GH�HYDOXDFLyQ�FRQ�UHVSHFWR�DO�H[DPHQ�ILQDO�
/D�LPSRUWDQFLD�GH�HVWD�E~VTXHGD�SDUHFtD�MXVWLILFDGD��\D�TXH�OD�HYDOXDFLyQ�HV�HO�FRPSRQHQWH� GHO� SURFHVR� GH� HQVHxDQ]D� TXH� SUHWHQGH� PHGLU� ORV� UHVXOWDGRV�DOFDQ]DGRV�>�@�
(Q� HVWH� WUDEDMR�� TXH� DEDUFy� FXDWUR� FXUVRV� DFDGpPLFRV�� OD� 3UXHED�,QWUDVHPHVWUDO� �3,6�� FRUUHODFLRQy� PHMRU� FRQ� HO� H[DPHQ� HQ� WUHV� RFDVLRQHV��RFXSy�HO�VHJXQGR�OXJDU�HQ�XQD�RFDVLyQ�SDUD�%&0��\�IXH�HO�LQGLFDGRU�PHMRU�HQ�XQ�FXUVR�\�RFXSy�HO�VHJXQGR�OXJDU�HQ�GRV�FXUVRV�SDUD�0,5�
(VWH� WUDEDMR�HV�XQD�FRQWLQXDFLyQ�GHO�DQWHULRU��TXH�DEDUFy� WUHV�FXUVRV�PiV�GH�%&0�\�GRV�FXUVRV�DGLFLRQDOHV�GH�0,5�
2EMHWLYR�JHQHUDO
([SORUDU�ORV�JUDGRV�GH�DVRFLDFLyQ�HQWUH�ORV�GLIHUHQWHV�WLSRV�GH�HYDOXDFLRQHV�\�HO�H[DPHQ�ILQDO�HQ�OD�GLVFLSOLQD�%LRTXtPLFD�
2EMHWLYRV�HVSHFtILFRV
�� 'HWHUPLQDU�HO�JUDGR�GH�DVRFLDFLyQ�HQWUH�HYDOXDFLRQHV�IUHFXHQWHV��SDUFLDO�\�ILQDO�GH�%&0�\�HQ�0,5��� 7LSLILFDU�OD�HYROXFLyQ�HQ�FXUVRV�VXFHVLYRV�GH�ORV�JUDGRV�GH�DVRFLDFLyQ�HQWUH�GLFKDV�HYDOXDFLRQHV�FRQ�ILQHV�SUHGLFWLYRV��� 'HWHFWDU� LQFRQJUXHQFLDV� HQ� HO� RUGHQ� GHO� JUDGR� GH� DVRFLDFLyQ� HQWUH� ORV�GLIHUHQWHV�WLSRV�GH�HYDOXDFLRQHV�\�HO�H[DPHQ�ILQDO�
0$7(5,$/�<�0e72'26
(Q�ORV�FXUVRV�������\��������\�SULPHU�VHPHVWUH�GHO�FXUVR���������VH�UHJLVWUy��SDUD�FDGD�DOXPQR�� ODV�QRWDV�GH�H[DPHQ� ILQDO�RUGLQDULR��(2���3,6�� WUDEDMRV�GH�FRQWURO� GH� FODVH� �7&&�� \� SURPHGLR�GH�FDOLILFDFLRQHV�REWHQLGDV�HQ�VHPLQDULRV��6�� \� HQ� SUiFWLFDV� �3�� HQ� OD� HVSHFLDOLGDG� GH� 0HGLFLQD�� /RV� GDWRV� IXHURQ�DQDOL]DGRV�PHGLDQWH� OD� SUXHED� GHO� FRHILFLHQWH� GH� FRUUHODFLyQ� GH� 6SHDUPDQQ��5V��\�VH�DFHSWy�S������FRPR�QLYHO�GH�VLJQLILFDFLyQ�HVWDGtVWLFD����FRODV��
5(68/7$'26�<�',6&86,Ï1
(Q�OD�7DEOD���DSDUHFHQ�ORV�UHVXOWDGRV�GH�HVWRV�WUHV�FXUVRV�SDUD�%&0��6L�ELHQ�RFXSD�OD�3,6�HO�VHJXQGR�OXJDU�HQ�HO�JUDGR�GH�DVRFLDFLyQ�HQ�HO�FXUVR��������HQ�



�

ORV� GRV� ~OWLPRV� FXUVRV� RFXSD� HO� SULPHU� OXJDU��(V� GH� REVHUYDU�� VL� VH� KDFH�XQ�UHFXHQWR� GH� ORV� ~OWLPRV� VLHWH� FXUVRV�� TXH� VRQ� ORV� UHJLVWUDGRV� SRU� QXHVWURV�WUDEDMRV��TXH� OD�3,6�KD�RFXSDGR�HO� SULPHU� OXJDU� HQ� FLQFR�RFDVLRQHV� �HQ�XQD��HPSDWDGD� FRQ� ORV� VHPLQDULRV��� (VWR� HUD� OR� HVSHUDGR�� SXHV� VH� WUDWD� GH� OD�HYDOXDFLyQ�PiV�DEDUFDGRUD�HIHFWXDGD�DQWHV�GHO�H[DPHQ� ILQDO�\�FX\R� IRUPDWR�UHVXOWD�VLPLODU�DO�GH�pVWH��GHVGH�TXH�HQ�HO�FXUVR�������HO�H[DPHQ�VH�HIHFW~D�SRU� HVFULWR� QXHYDPHQWH�� /RV� UHVXOWDGRV� GH� HVWRV� WUHV� ~OWLPRV� VHPHVWUHV�SDUHFHQ�YDOLGDU� ORV�TXH� IXHURQ�REMHWR�GH�HVWXGLR�HQ�HO� WUDEDMR�DQWHULRU��\�QRV�SHUPLWH�VXJHULU�VX�LQFRUSRUDFLyQ�D�RWURV�PRGHORV�SURSXHVWRV�>���@�
7DEOD�� ËQGLFH�GH�FRUUHODFLyQ��5V��GH�ODV�GLIHUHQWHV�HYDOXDFLRQHVFRQ�HO�H[DPHQ�ILQDO�HQ�%&0��HQWUH�SDUpQWHVLV�HO�RUGHQ�VHJ~Q�OD�PDJQLWXG�GH�5V�HQ�FDGD�FXUVR�

��������������������������������������������������������������(2�YV�3,6 ��������� ��������� ���������6 ��������� ��������� ���������3 ���� ��� ��������� ���������Q ��� ��� ���
S��������HQ�WRGRV�ORV�UHVXOWDGRV��3UXHED�GH�FRUUHODFLyQ�GH�6SHDUPDQQ����FRODV�
6LQ� HPEDUJR�� ODV� GHVYLDFLRQHV� GH� QXHVWUDV� H[SHFWDWLYDV� KDQ� FRQWLQXDGR� HQ�0,5��(Q�OD�7DEOD���VH�PXHVWUDQ�VXV�UHVXOWDGRV�
1XHVWUD�SUHGLFFLyQ�VH�FXPSOH�HQ�HO�FXUVR��������SHUR�HQ�HO�GH��������VL�ELHQ�ORV�VHPLQDULRV�VLJXHQ�RFXSDQGR�VX� OXJDU�KDELWXDO�� OD�3,6�RFXSD��QDGD�PHQRV��HO�~OWLPR� OXJDU��(Q� HVWH� FXUVR� VH� SDVy�GH� H[DPHQ�RUDO� D� OD� IRUPD�HVFULWD�� SHUR�HVWH�FDPELR�QR�DIHFWy GH�PRGR�LQXVXDO�OD�%&0��(Q�ORV�VLHWH�FXUVRV�UHJLVWUDGRV�SRU�QXHVWURV�WUDEDMRV��0,5�KD�PRVWUDGR�OD�PD\RU�IXHU]D�GH�DVRFLDFLyQ�VROR�HQ�GRV� RFDVLRQHV�� HO� VHJXQGR� OXJDU� HQ� RWUDV� GRV� RFDVLRQHV�� \� XQ� FXDUWR� \� XQ�TXLQWR�OXJDUHV�HQ�ORV�FXUVRV�������\��������UHVSHFWLYDPHQWH�

7DEOD�� ,QGLFH�GH�FRUUHODFLyQ��5V��GH�ODV�GLIHUHQWHV�HYDOXDFLRQHVFRQ�HO�H[DPHQ�ILQDO�HQ�0,5��HQWUH�SDUpQWHVLV�HO�RUGHQ�VHJ~Q�OD�PDJQLWXG�GH�5V�HQ�FDGD�FXUVR�
���������������������� ������(2�YV�3,6 ���������� �����������6 ������������� �����������3 ������������� ����������7&&�� �������������� �����������7&&�� �������������� �����������Q ��� ���

��S�R�����������������S��������������������S������3UXHED�GH�FRUUHODFLyQ�GH�6SHDUPDQQ�� ��FRODV�



�

1R� WHQHPRV� XQD� H[SOLFDFLyQ� SDUD� HVWD� YDULDELOLGDG�� SHUR� HVWRV� UHVXOWDGRV�GHQRWDQ� OD� H[LVWHQFLD� GH� HOHPHQWR�V�� SHUWXUEDGRU�HV�� TXH� GLVWRUVLRQDQ OD�VHFXHQFLD� KDELWXDO� GH� FRPSRUWDPLHQWR�� REVHUYDGD� HQ� %&0�� \� KDFHQ�LPSUHGHFLEOH� OD�QRWD� ILQDO�GH� OD�DVLJQDWXUD�0,5�SRU� ORV� UHVXOWDGRV�HQ�3,6��(Q�HVWD�DVLJQDWXUD�Vt�SDUHFHQ�VHU�XQ�EXHQ�SUHGLFWRU�ORV�UHVXOWDGRV�HQ�VHPLQDULRV��HQ�SULPHU�OXJDU�FXDWUR�YHFHV�\�HQ�VHJXQGR�OXJDU�GRV�YHFHV�
6L�ELHQ�QR�PRVWUDPRV�ORV�UHVXOWDGRV�GH�0,5�HQ�HO�FXUVR����������VL�SRGHPRV�GHFLU� TXH� HO� VHJXQGR� VHPHVWUH� VH� FDUDFWHUL]y� SRU� XQ� UHVXOWDGR� VXPDPHQWH�GHILFLHQWH�HQ�OD�3,6��(Q�FRLQFLGHQFLD�WHPSRUDO��HVWH�FXUVR�SUHVHQWy�XQ�FDPELR��(PEULRORJtD�FRPHQ]y�HQ�HO�VHJXQGR�VHPHVWUH�
&21&/86,21(6
�� /D�3,6��VHJXLGD�GH�ORV�VHPLQDULRV��FRQVWLWX\H�HO�FRPSRQHQWH�GHO�VLVWHPD�GH�HYDOXDFLyQ� GH� PiV� IXHUWH� DVRFLDFLyQ� HQ� HO� (2� HQ� %&0�� OR� FXDO� SHUPLWH�FRORFDUOD�HQ�HO�SULPHU�SODQR�SUHGLFWLYR�GHO�UHVXOWDGR�ILQDO�GHO�VHPHVWUH��� (O� JUDGR� GH� DVRFLDFLyQ� HQWUH� 3,6� \� (2� HQ� 0,5� VLJXH� DSDUHQWDQGR� XQ�FDUiFWHU� HUUiWLFR�� FX\RV� PRWLYRV� GHVFRQRFHPRV�� SHUR� VHUtD� QHFHVDULR�EXVFDU��� 6HJ~Q�ORV�UHVXOWDGRV�GH�ORV�~OWLPRV�VLHWH�FXUVRV��QRV�SDUHFH�YiOLGR�QXHVWUR�PRGHOR�HPSOHDGR�SDUD�HVWLPDU�HO�FDUiFWHU�SUHGLFWLYR�GH�QRWD�ILQDO��HQ�%&0��DFRUGH�FRQ�HO�JUDGR�GH�DVRFLDFLyQ�HQWUH�3,6�\�HO�H[DPHQ�ILQDO��� /RV� UHVXOWDGRV� GH� ORV� ~OWLPRV� VHLV� FXUVRV� VXJLHUHQ� XQD� LQFRQJUXHQFLD�LQWHUQD� GHO� VLVWHPD� HYDOXDWLYR� HQ� OD� DVLJQDWXUD� 0,5�� DXQTXH� QR� SXHGHQ�GHVFDUWDUVH� RWUDV� SRVLEOHV� FDXVDV�� H[WHUQDV� D� OD� HVWUXFWXUD� GH� ODV�HYDOXDFLRQHV�\�DO�FRQWHQLGR�GH�HVWD�DVLJQDWXUD�
5()(5(1&,$6

�� (O� VLVWHPD� GH� (YDOXDFLyQ� GHO� $SUHQGL]DMH� GH� ORV� (VWXGLDQWHV� HQ� OD�(GXFDFLyQ�6XSHULRU��0,16$3��,6&0�&LXGDG�GH�/D�+DEDQD��������� %DFDOODR� -�� 5RGUtJXH]� (�� 5RPLOOR� 0�� 3URQyVWLFR� \� HYDOXDFLyQ� GHO�UHQGLPLHQWR� HQ� XQ� HQVD\R� SHGDJyJLFR� FRQWURODGR�� (GXF�� 0HG�� 6XS�������������������� /ROR�0��%DFDOODR�2�� 9DOHQWL� -��&DVDGR�$��0RGHOR�0DUNRYLDQR�SDUD� XQ�SURQyVWLFR� JOREDO� GHO� UHQGLPLHQWR� DFDGpPLFR�� (GXF�� 0HG�� 6XS�� ������������������� %DFDOODR� -�� $O� UHVFDWH� GH� ODV� SUXHEDV� GH� QLYHO� GH� HQWUDGD� FRPR�SUHGLFWRUHV� GHO� UHQGLPLHQWR� HQ� OD� HQVHxDQ]D� PpGLFD� VXSHULRU�� (GXF��0HG��6XS�������������������
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