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�/RV�PpWRGRV�HVSHFtILFRV�SDUD�SURFHVDU�ORV�GDWRV�\�OOHJDU�D�REWHQHU�HO�PRGHOR�GH�UHFXUVRV�KDQ�HYROXFLRQDGR�QRWDEOHPHQWH�HQ�
ORV�~OWLPRV����DxRV�SDVDQGR�GH�ORV�PpWRGRV�JHRPpWULFRV�PiV�VLPSOHV��D�ORV�PpWRGRV�HVWDGtVWLFRV�\�OXHJR�D�ORV�JHRHVWDGtVWLFRV��
/D� DSOLFDFLyQ� GH� ORV�PRGHORV� JHRHVWDGtVWLFRV� HQ� ODV� JUDQGHV�PLQDV� H[SORWDGDV� D� FLHOR� DELHUWR� IXH� HQFDEH]DGR� SRU� XQ� JUDQ�
QXPHUR� GH� JHyORJRV�� PLQHURV� \� PDWHPiWLFRV�� TXLHQHV� FUHDURQ� ODV� KHUUDPLHQWDV� \� ORV� FRQFHSWRV� PLQHURV� GH� SODQLILFDFLyQ�
PRGHUQRV�� /D� QXHYD� PRGHODFLyQ� PDWHPiWLFD� HV� HQ� HVHQFLD� OD� FDUDFWHUL]DFLyQ� GHO� FRPSRUWDPLHQWR� GH� ODV� YDULDEOHV�
UHJLRQDOL]DGDV��95��\�RWUDV�YDULDEOHV�HQ�HO�HVSDFLR��SRU�OR�WDQWR�HQ�IXQFLyQ�GH�HOODV��GHWHUPLQDU�SRU�GLIHUHQWHV�YtDV�VX�YDORU�HQ�XQ�
VRSRUWH� �EORTXH��GH� WDPDxR�GHWHUPLQDGR�\�GHILQLGR�HQ�XQ�FDPSR�JHRPpWULFR�SUHYLDPHQWH�HVWDEOHFLGR��SRU� OR�TXH�VH� UHVXPH�
GHQWUR� GH� ORV� UHVXOWDGRV� OD� UHDOL]DFLyQ� GHO�PRGHOR� GH� UHFXUVR� TXH� FDUDFWHUL]D� HO� WLSR� GH� UHFXUVR�� 6X� HMHFXFLyQ� GHSHQGH� GHO�
PRGHOR�GH�OD�OH\�GHO�PLQHUDO�\�GH�XQ�JUDQ�Q~PHUR�GH�SDUiPHWURV�WpFQLFRV�\�HFRQyPLFRV��ORV�SDUiPHWURV�HFRQyPLFRV�QR�IRUPDQ�
SDUWH�GH�ORV�REMHWLYRV�D�GHWHUPLQDU�HQ�HVWH�WUDEDMR���
'H�KHFKR��VL�VH�FRQRFHQ�ORV�UHVXOWDGRV�GHO�FiOFXOR�GH�UHFXUVRV�HVWLPDGRV�SDUD�FDGD�EORTXH�D�SDUWLU�GHO�DQiOLVLV�GH�ORV�GLIHUHQWHV�
YDULRJUDPDV� FRQ� OD� GHWHUPLQDFLyQ� GHO� FXW�RII� RSWLPR�� VH� SXHGH� HVWDEOHFHU� XQ� PRGHOR� SDWUyQ� GH� PD\RU� SUHFLVLyQ� HQ� ORV�
SDUiPHWURV� XWLOL]DGRV� TXH� SXHGD� VHU� H[WUDSRODGR� D� WRGR� HO� \DFLPLHQWR� \� D� ORV� \DFLPLHQWRV� XELFDGRV� FRQWLJXDPHQWH� FRQ�
FDUDFWHUtVWLFDV�VLPLODUHV���
(VWH� WLSR�GH�PRGHODFLyQ�HQIRFD� WRGR� OR� UHODFLRQDGR�FRQ�HO�GHVDUUROOR�GH�XQ�SUR\HFWR�PLQHUR�GH� IRUPD� LQWHJUDO��HO�FXDO�HV�XQD�
FRQFHSFLyQ�QXHYD�TXH�D�VX�DOFDQFH�YD�GHVGH�HO�UHFRQRFLPLHQWR�JHROyJLFR�KDVWD�HO�FLHUUH�GH�OD�PLQD��\�VX�Pi[LPR�GHVDUUROOR�VH�
DOFDQ]D�GXUDQWH�OD�H[SORUDFLyQ�GHWDOODGD�\�OD�H[SORWDFLyQ�GHO�\DFLPLHQWR��(O�PRGHOR�GH�EORTXHV�HV�XQD�UHSUHVHQWDFLyQ�ItVLFD��HQ�



�

WpUPLQRV� GH� EDVHV� GH� GDWRV� TXH� FDUDFWHUL]DQ� XQD� VHULH� GH� EORTXHV� R� � FHOGDV� FXERLGDOHV� RULHQWDGDV� HQ� ORV� HMHV� ;��<�� =� GHO�
VLVWHPD�FDUWHVLDQR��
2EWHQHU�HVWH�WLSR�GH�PRGHORV�HV�XQD�WDUHD�ODERULRVD�\�FRQOOHYD�FiOFXORV�FRPSOHMRV��3RU�HVWDV�UD]RQHV�VH�KDFH�QHFHVDULR�XWLOL]DU�
VRIWZDUHV�HVSHFLDOL]DGRV�WDOHV�FRPR�HO�'$7$0,1(��98/&$1��*(0&20��98/&$1��6853$&��HWF��(Q�SDUWLFXODU�HO�*(0&20�KD�
VLGR�XWLOL]DGR�FRQ�p[LWR�GXUDQWH�FLHUWR�WLHPSR�SRU�HQWLGDGHV�UHODFLRQDGDV�FRQ�OD�PLQHUtD�GHO�QtTXHO�HQ�&XED�WDOHV�FRPR�OD�2ILFLQD�
1DFLRQDO�GH�5HFXUVRV�0LQHUDOHV�\�OD�(PSUHVD�&RPDQGDQWH�(UQHVWR�&KH�*XHYDUD��WHQLHQGR�HQ�FXHQWD��DGHPiV��OD�YDULDELOLGDG�
TXH�SUHVHQWD�HO� REMHWR�GHO�SUHVHQWH�HVWXGLR��HV�TXH�VH�KD�HVFRJLGR�FRPR�KHUUDPLHQWD� LQIRUPiWLFD�GH� OD� LQYHVWLJDFLyQ�D�HVWH�
VRIWZDUH���
4XHGD�HQWRQFHV�SODQWHDGD�OD�QHFHVLGDG�\�ORV�PHGLRV�GH�UHDOL]DU�HO�HVWXGLR�QHFHVDULR�SDUD��FDUDFWHUL]DU�ORV�UHFXUVRV�GH�FXDOTXLHU�
\DFLPLHQWR�ODWHUtWLFR��(Q�SDUWLFXODU�UHYLVWH�LPSRUWDQFLD�REWHQHU�HVWH�UHVXOWDGR�SDUD�HO�6HFWRU�,,,�GHO�\DFLPLHQWR�&DQWDUDQD�GHELGR�D�
TXH�HO�PLVPR�VHUi�SXHVWR�HQ�H[SORWDFLyQ�SUy[LPDPHQWH�SRU�OD�(PSUHVD�3HGUR�6RWR�$OED��
�
3UREOHPD�
1R�H[LVWH�HO�PRGHOR�GH�UHFXUVRV�GHO�6HFWRU�,,,�GHO�<DFLPLHQWR�&DQWDUDQD�GHO�0XQLFLSLR�0RD��3URYLQFLD�+ROJXtQ�
�
2EMHWR�GH�HVWXGLR�
6HFWRU�,,,�GHO�<DFLPLHQWR�&DQWDUDQD�GHO�0XQLFLSLR�0RD��3URYLQFLD�+ROJXtQ�
�
2EMHWLYR�
2EWHQHU�HO�PRGHOR�GH�UHFXUVRV�GHO�6HFWRU�,,,�GHO�<DFLPLHQWR�&DQWDUDQD�GHO�0XQLFLSLR�0RD��3URYLQFLD�+ROJXtQ�
�
&DPSR�GH�$FFLyQ�
0RGHOR�GH�UHFXUVRV�GHO�6HFWRU�,,,�GHO�<DFLPLHQWR�&DQWDUDQD�GHO�0XQLFLSLR�0RD��3URYLQFLD�+ROJXtQ�
�
+LSyWHVLV�GH�7UDEDMR�
$ SDUWLU� GH� ORV� GDWRV� REWHQLGRV� HQ� ODV� UHGHV� GH� H[SORUDFLyQ� FXDGUDGDV� � GH� ODGR� LJXDO� D� ���P�� ��P� \� �����P� HV� SRVLEOH�
HVWDEOHFHU�PHGLDQWH� HO� VRIWZDUH�*(0&20�XQ�PRGHOR� GH� UHFXUVRV� SRU� EORTXHV� TXH� FRQWHQJD� OD� GLVWULEXFLyQ� HVSDFLDO� GH� ORV�
HOHPHQWRV�1L��)H�\�&R�GDGRV�HQ�SRUFLHQWRV��
�



�

2EMHWLYRV�(VSHFtILFRV�
�� (VWDEOHFHU� HO� HVWDGR� GHO� DUWH� VREUH� HO� REMHWR� GH� HVWXGLR� \� ORV�PpWRGRV� JHRHVWDGtVWLFRV� SDUD� REWHQHU� XQ�PRGHOR� GH�
UHFXUVRV��
�� 5HDOL]DU�HO�DQiOLVLV�JHRVWDGtVWLFRV�GH�ODV�YDULDEOHV�VHOHFFLRQDGDV��
�� 3UHVHQWDU�HO�PRGHOR�GH�UHFXUVRV�GHO�REMHWR�GH�HVWXGLR�PHGLDQWH�OD�DSOLFDFLyQ�*(0&20�
�
7DUHDV�GH�OD�LQYHVWLJDFLyQ�
�� 5HYLVDU�\�VLVWHPDWL]DU�OD�LQIRUPDFLyQ�JHRJUiILFD�\�JHROyJLFD�FRUUHVSRQGLHQWH�DO�REMHWR�GH�HVWXGLR��
�� 2UJDQL]DU� ODV�EDVHV�GH�GDWRV�FRUUHVSRQGLHQWHV�D� ODV� UHGHV�GH�H[SORUDFLyQ�FXDGUDGDV�GH� ODGRV� LJXDO�D����P����P�\�
�����P�UHDOL]DGDV�VREUH�HO�REMHWR�GH�HVWXGLR��
�� 6LVWHPDWL]DU�HO�FRQRFLPLHQWR�H[LVWHQWH�VREUH�HO�DQiOLVLV�YDULRJUiILFR�\�OD�HVWLPDFLyQ�SRU�NULJLQJ��
�� (VWXGLDU�\�DGTXLULU�KDELOLGDGHV�HQ�HO�XVR�GHO�VRIWZDUH�*(0&20��
�� $ SDUWLU� GH� ORV� GDWRV� GLVSRQLEOHV�� GHVDUUROODU� HO�PRGHOR� GH� UHFXUVRV� SDUD� HO� REMHWR� GH� HVWXGLR�PHGLDQWH� HO� VRIWZDUH�
*(0&20��
�
,PSDFWR�GH�OD�,QYHVWLJDFLyQ�
/RV�UHVXOWDGRV�REWHQLGRV�LPSDFWDUiQ�GH�PDQHUD�SRVLWLYD�HQ�OD�H[SORWDFLyQ�GHO�6HFWRU�,,,�GHO�\DFLPLHQWR�&DQWDUDQD�GHELGR�D�TXH�
SHUPLWLUi�XQD�H[SORWDFLyQ�GH�OD�PD\RU�FDQWLGDG�GH�ORV�UHFXUVRV�HQ�PHQRU�WLHPSR��FRQ�XQ�PHQRU�GDxR�DO�PHGLR�DPELHQWH�\�PD\RU�
SUR\HFFLyQ�D�OD�UHVWDXUDFLyQ�GHO�PLVPR��
�
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&$3Ë78/2�,� *(1(5$/,'$'(6�'(/�<$&,0,(172��
����/2&$/,=$&,Ð1��
�������ÉUHD�GHO�SUR\HFWR
/D�UHJLyQ�FRPSUHQGLGD�HQ�OD�TXH�VH�UHDOL]DQ�ORV�WUDEDMRV�VH�PXHVWUD�HQ�OD�VLJXLHQWH�WDEOD�OD�FXDO��VH�HQFXHQWUD�ORFDOL]DGD�HQWUH�
ORV�YpUWLFHV�GH�FRRUGHQDGDV�QDFLRQDOHV�VLJXLHQWHV�D�HVFDOD������������

�

,QGHSHQGLHQWHPHQWH� GH� ORV� WUDEDMRV� GH� SURVSHFFLyQ� JHROyJLFD� UHDOL]DGRV� HQ� H[SORUDFLRQHV� SUHWpULWDV�� ORV� PDWHULDOHV�
FDUWRJUiILFRV�\�YDORUHV�GH�FRRUGHQDGDV�XWLOL]DGRV�SHUWHQHFHQ�D� ORV� WUDEDMRV� WRSRJUiILFRV� UHDOL]DGRV�SRU� OD�(PSUHVD�*HRFXED�
2ULHQWH�6XU�� HV� GHFLU�� WRGRV� ORV� WUDEDMRV� UHODFLRQDGRV� FRQ�HO� UHSODQWHR� \� DPDUH� GH� ODV� ODERUHV� GH� H[SORUDFLyQ� WXYLHURQ� FRPR�
SXQWRV�GH�SDUWLGD�ORV�PRQXPHQWRV�HVWDEOHFLGRV�HQ�HO�DxR������SRU�HVWD�HPSUHVD�GH�UHIHUHQFLD��
/RV�WUDEDMRV�VH�GHVDUUROODURQ�HQ�XQ��iUHD�WRWDO�GH�������������NP��� JUiILFR�1R����� /D�EDVH�SODQLPpWULFD�\�DOWLPpWULFD�GH�HVWH�
SUR\HFWR� HVWi� FRPSXHVWD� SRU� ORV� SXQWRV�FHUWLILFDGRV� HQ�HO� DxR�������HO� RUGHQ� GH� SUHFLVLyQ� GH� ORV� WUDEDMRV� GH�DFXHUGR� D� ODV�
LQVWUXFFLRQHV�WpFQLFDV�YLJHQWHV�SDUD�HO�GHVDUUROOR�GHO�OHYDQWDPLHQWR�WRSRJUiILFR�D��UD \ �GD &ODVH�����������GHILQLGR�D�ODV�HVFDODV�

9pUWLFHV� &RRUGHQDGDV�;� &RRUGHQDGDV�<�
� ������� �������
� ������� �������
� ������� �������
� ������� �������
� ������� �������
� ������� �������
� ������� �������
� ������� �������
� ������� �������
��� ������� �������
��� ������� �������
��� ������� �������
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�����������������\���������ÈUHD�GHO�<DFLPLHQWR��&DQWDUUDQD��VLVWHPD�GH�&RRUGHQDGDV��&XED�6XU�� WLSR�GH�3UR\HFFLyQ��&yQLFD�
&RQIRUPH�GH�/DPEHUW��6LVWHPD�GH�$OWXUDV��6LERQH\��$��FRQWLQXDFLyQ�VH�UHODFLRQDQ�SRU�2UGHQ�GH�SUHFLVLyQ�\�R�&DWHJRUtD��
�
7DEOD�1R������9ROXPHQ�GH�ORV�WUDEDMRV�UHDOL]DGRV�SRU�6HFWRUHV�

�

8ELFDFLyQ�*HRJUiILFD�HYDOXDGD�GHO�iUHD�
�

(O�iUHD�WRWDO�VH�HQFXHQWUD�VLWXDGD�DO�6XUHVWH�GHO�SREODGR�GH�0RD�HQ�SOHQD�]RQD�UXUDO��D�XQD�GLVWDQFLD�DSUR[LPDGD�GH����.P��HO�
DFFHVR�D�OD�]RQD�HV�FRPSOHMR�VH�UHDOL]D�D�WUDYpV�GH�FDPLQRV�DELHUWRV�SRU�WRSDGRUHV�IURQWDOHV��

0pWRGRV� 80� &DQWLGDG�
3R]RV�5HSODQWHDGRV�

3R]R�

����
3R]RV�7XPEDGRV� ����
3R]RV�$PDUUDGRV� ����
• 6HFWRU�&5�,� ���
• 6HFWRU��&5�,,� ���
• 6HFWRU�&5�,,,� ����
• 6HFWRU�&5�,9� ���
• 6HFWRU�&5�9� ���
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(Q�HVWH�\DFLPLHQWR��GHELGR�D�OD�H[LVWHQFLD�GH�XQD�UHG�GH�DSR\R�SUHYLDPHQWH�HVWDEOHFLGD�QR�IXHURQ�SODQLILFDGRV�RWURV�SURFHVRV�
TXH�QR�HVWXYLHUDQ�UHODFLRQDGRV�FRQ� ORV�WUDEDMRV�GH�UHSODQWHR�\�DPDUUH�GH� ODV� ODERUHV�GH�H[SORUDFLyQ��HV�SRU�HOOR�TXH�HQ�HVWH�
LQIRUPH�QRV�UHIHULPRV�~QLFDPHQWH�D�HVWRV�SURFHVRV��
3RU� RWUD� SDUWH�� HV� VLJQLILFDWLYR� GHVWDFDU� TXH� GXUDQWH� WRGR� HO� GHVDUUROOR� GHO� WUDEDMR� UHDOL]DGR� HQ� HO� WHUUHQR�� VH� XWLOL]DURQ� ODV�
(VWDFLRQHV�7RWDOHV�SHUWHQHFLHQWH�D�OD�IDPLOLD�6RNNLD��TXH�HQ�HVWH�FDVR�HVWXYLHURQ�UHSUHVHQWDGDV�SRU���GH�HOODV��WRGDV�GHO�6(7�
�������������N�����\����������ODV�FXDOHV�IXHURQ�YHULILFDGDV�\�FRPSUREDGDV�HQ�HO�ÏUJDQR�0HWHRUROyJLFR�1R������SHUWHQHFLHQWH�D�OD�
(PSUHVD�*HRFXED�2ULHQWH�1RUWH��&HUWLILFDGD�SRU�OD�1RUPD�,62������������������
*UDILFR�1R�������)RWR�VDWHOLWDO�GH�OD�XELFDFLyQ�JHRJUiILFD�GHO�\DFLPLHQWR�&DQWDUUDQD��

*UDILFR�1R������D�)RWR�VDWHOLWDO�GH�OD�XELFDFLyQ�JHRJUiILFD�GHO�\DFLPLHQWR�&DQWDUDQD��
�

����&$5$&7(5Ì67,&$6�)Ì6,&2�*(2*5É),&$6�
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������8ELFDFLyQ�JHRJUiILFD�GHO�iUHD�GH�HVWXGLR��
*HRJUiILFDPHQWH� OD� UHJLyQ� GH� HVWXGLR�� TXH� DEDUFD� XQ� iUHD� GH� ���� .P�� VH� HQFXHQWUD� HQPDUFDGD� HQ� HO� PXQLFLSLR� GH� 0RD�
SURYLQFLD�GH�+ROJXtQ��OD�FXDO�OLPLWD�DO�QRUWH�FRQ�HO�2FpDQR�$WOiQWLFR��DO�VXU�FRQ�HO�PXQLFLSLR�GH�<DWHUDV��DO�HVWH�FRQ�%DUDFRD�\�DO�
RHVWH�FRQ�ORV�PXQLFLSLRV�GH�6DJXD�GH�7iQDPR�\�)UDQN�3DtV��XELFiQGRVH�VHJ~Q�HO�VLVWHPD�GH�/DPEHUW�HQWUH�ODV�FRRUGHQDGDV���
;��������������������
<��������������������
6H�FDUDFWHUL]D�SRU�VHU�XQ�iUHD�H[WUHPDGDPHQWH�FRPSOHMD�SDUD�HO�GHVDUUROOR�GH�ORV�WUDEDMRV�WRSRJUiILFRV�GHELGR�D��OD�DEUXSWHV�GHO�
UHOLHYH�� OD�YHJHWDFLyQ�\�OD�WUDQVLWDELOLGDG��/RV�WUDEDMRV�VH�KDQ�GHVDUUROODGR�HQ�XQ�UDQJR�GH�DOWXUDV�FRPSUHQGLGR�HQWUH� ORV����±�
���P�HQ�SUHVHQFLD�GH�XQ�UHOLHYH�PX\�DFFLGHQWDGR���
/D�FRQFHVLyQ�&DQWDUDQD�HVWi�VLWXDGD�DO�HVWH�GHO�UtR�4XHVLJXD�\�DO�RHVWH�GHO�UtR�<DPDQLJ�H\�OLPLWDGD�DO�QRUWH�SRU�OD�IDOOD�(O�0HGLR�
\ DO�VXU�SRU�ORV�FXHUSRV�GH�JDEUR�HVWD�VH�XELFD�HQ�ODV�FRRUGHQDGDV��
;��������������������������������������������������
<�������������������������������������������������
(O�FOLPD�GH�OD�UHJLyQ�HV�WURSLFDO��'LVWLQJXLpQGRVH�HQ�HO�DxR�GRV�SHUtRGRV�GH�OOXYLD��0D\R�-XQLR��\��2FWXEUH�(QHUR��\�GRV�SHUtRGRV�
GH�VHFD��)HEUHUR�$EULO��\��-XQLR�6HSWLHPEUH���/D�FDQWLGDG�GH�SUHFLSLWDFLRQHV�RVFLOD�GHQWUR�DPSOLRV�OtPLWHV�\�FRPR�SURPHGLR�HV�
GH�����������PP�DxR��/D�WHPSHUDWXUD�PHGLD�DQXDO�HV�GH�����& VLHQGR�HQ�YHUDQR�GH��������& \�HQ�LQYLHUQR�GH��������&��
(O� iUHD� GH� HVWXGLR� HVWi� FXELHUWD� GH� ERVTXHV� GH� SLQRV� \� HVSHVRV� DUEXVWRV� HQWUH� ORV� FXDOHV� VH� KDQ� GHVDUUROODGR� SODQWDV�
HVSLQRVDV��SDOPDV�HQDQDV��FDFWXV�\�KHOHFKRV��TXH�FRQVWLWX\HQ�XQD�YHJHWDFLyQ�WtSLFD�GH�XQ�SDtV�WURSLFDO���
(Q�OD�UHJLyQ�VH�KD�GHVDUUROODGR�OD�LQGXVWULD�PLQHUD�\�HO�SURFHVDPLHQWR�GH�ODV�PHQDV�QLTXHOtIHUDV�WUD\HQGR�FRQVLJR�TXH�VHD�XQD�
GH� ODV� ]RQDV�PiV� LQGXVWULDOL]DGDV�GHO�SDtV��GHELGR�D�TXH�FXHQWD�FRQ�SODQWDV�SURFHVDGRUDV�GH�QtTXHO� FRPR��/D�&RPDQGDQWH�
(UQHVWR�&KH�*XHYDUD�\�/D�&RPDQGDQWH�3HGUR�6RWR�$OED���
$GHPiV�H[LVWHQ�RWUDV�LQGXVWULDV�\�HPSUHVDV�UHODFLRQDGDV�FRQ�OD�DFWLYLGDG�PLQHUR�PHWDO~UJLFD�WDOHV�FRPR��/D�(PSUHVD�0HFiQLFD�
GHO� 1tTXHO�� /DV� &DPDULRFDV�� /D� (PSUHVD� &RQVWUXFWRUD� \� 5HSDUDGRUD� GH� OD� ,QGXVWULD� GHO� 1tTXHO� �(&5,1��� HO� FHQWUR� GH�
LQYHVWLJDFLyQ�GHO�1tTXHO��&(,1,4��\�HO�&HQWUR�GH�3UR\HFWR�GHO�1tTXHO��&(3521,48(/����
/D�FLXGDG�GH�0RD�GLVSRQH�GH�H[FHOHQWH�FRPXQLFDFLyQ�SRU�FDUUHWHUD�\�WHUUDSOHQHV��FRQ�XQ�DHURSXHUWR�SDUD�DYLRQHV�GH�PHGLDQR�
SRUWH�\�XQ�SXHUWR�PDULQR�SDUD�EXTXHV�GH�FDUJD��(OOD�FXHQWD�FRQ�XQD�IXHUWH�LQIUDHVWUXFWXUD�GH�WDOOHUHV�GH�PHFiQLFD��VHUYLFLRV�GH�
DOLPHQWDFLyQ�� HGXFDFLyQ�� VDOXG� PpGLFD�� WDPELpQ� VH� HQFXHQWUDQ� RWURV� RUJDQLVPRV� GH� ORV� FXDOHV� GHSHQGH� OD� HFRQRPtD� GH� OD�
UHJLyQ�FRPR�VRQ��(PSUHVD�*HyORJR�0LQHUD��HO�&RPELQDGR�/iFWHR��HWF��(Q�OD�UHJLyQ�VH�H[SORWDQ�WDPELpQ�ORV�UHFXUVRV�IRUHVWDOHV��
OR�TXH�FRQVWLWX\H�XQ�HVODEyQ�LPSRUWDQWH�HQ�OD�HFRQRPtD��
������&DUDFWHUtVWLFDV�JHRPRUIROyJLFDV�GH�OD�UHJLyQ��
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*HQpWLFDPHQWH�HO�UHOLHYH�GH�0RD�HVWi�FODVLILFDGR�GH�WLSR�+RUVW�\�EORTXHV�TXH�FRUUHVSRQGHQ�D�ORV�FXHUSRV�GH�URFDV�XOWUDEiVLFDV�
HOHYDGDV�HQ�OD�HWDSD�QHRWHFWyQLFD�D�OR�ODUJR�GH�GLVORFDFLRQHV�DQWLJXDV�\�UXSWXUDV�QXHYDV��SRFR�R�OLJHUDPHQWH�GLVHFFLRQDGDV��
7HQLHQGR� HQ� FXHQWD� ORV� YDORUHV� PRUIRPpWULFRV�� FDUDFWHUtVWLFDV� OLWROyJLFDV� \� HO� QLYHO� KLSVRPpWULFR� ODV� ]RQDV� GH� PRQWDxDV� VH�
GLYLGLHURQ�HQ�FXDWURV�VXEWLSRV��
• 3UHPRQWDxDV�DSODQDGDV�OLJHUDPHQWH�GLVHFFLRQDGDV��
• 6XEPRQWDxDV�\�SUHPRQWDxDV�OLJHUDPHQWH�GLVHFFLRQDGDV���
• 0RQWDxDV�EDMDV�GLVHFFLRQDGDV��
• 0RQWDxDV�EDMDV�DSODQDGDV��
(Q�HO�iUHD�REMHWR�GH�HVWXGLR�GH�OD�SUHVHQWH�LQYHVWLJDFLyQ�SUHGRPLQD�HO�UHOLHYH�GH�PRQWDxDV�EDMDV�DSODQDGDV�TXH�VREUH�ODV�URFDV�
RILROtWLFDV�VH�KD�GHVDUUROODGR��KDFLHQGR�SRVLEOH�OD�IRUPDFLyQ�\�FRQVHUYDFLyQ�GH�ODV�FRUWH]DV�IHUURQLTXHOtIHUDV��
&RQMXQWDPHQWH�FRQ�HVWDV�]RQDV��DSDUHFHQ�HQ�OD�UHJLyQ�XQ�FRQMXQWR�GH�IRUPDV�PHQRUHV��TXH�FRQVWLWX\HQ�HOHPHQWRV�LPSRUWDQWHV�
HQ�OD�FDUDFWHUL]DFLyQ�JHRPRUIROyJLFD�UHJLRQDO��FRPR�VRQ�ODV�IRUPDV�FiUVLFDV�\�EDUUDQFRV��
(Q� HO� UHOLHYH� GHO� iUHD� VH� REVHUYDQ� HOHPHQWRV� JHRPRUIROyJLFRV� GHVSOD]DGRV� R� OLPLWDGRV� SRU� HVWUXFWXUDV� WHFWyQLFDV� DFWLYDV��
DQWLJXDV� R� UHFLHQWHV�� (OOR� GHWHUPLQD� OD� LPSRUWDQFLD� GH� ORV� HVWXGLRV� WHFWyQLFRV� HQ� OD� FDUDFWHUL]DFLyQ� GH� ORV� \DFLPLHQWRV�
QLTXHOtIHURV��
������5DVJRV�PHGLR�DPELHQWDOHV��
3DUD� OD� UHDOL]DFLyQ� GH� ORV� WUDEDMRV� VH� WXYLHURQ� HQ� FXHQWD� ORV� SUREOHPDV� PHGLR� DPELHQWDOHV� VLQ� FRQVLGHUDU� ORV� FRQIOLFWRV� \�
DIHFWDFLRQHV�TXH�KDQ�SURYRFDGR�ORV�PRGHORV�GH�GHVDUUROOR�VHJXLGRV�KDVWD�HO�SUHVHQWH��TXH�VH�KDQ�EDVDGR�HQ�HO�VDTXHR�GH�ORV�
UHFXUVRV�QDWXUDOHV��OD�FRQFHQWUDFLyQ�GHO�SRGHU�HFRQyPLFR��OD�GHVLJXDOGDG�VRFLDO�\�OD�LQHTXLGDG�HQ�OD�GLVWULEXFLyQ�GH�ODV�ULTXH]DV��
(O� HFRVLVWHPD� HV� XQD� SRUFLyQ� GHO� PHGLR� QDWXUDO� HVSDFLDOPHQWH� OLPLWDGD�� GRQGH� VH� UHODFLRQDQ� HQWUH� Vt� \� FRQ� HO� H[WHULRU� ORV�
HOHPHQWRV�YLYRV�\�QR�YLYRV�TXH�OD�LQWHJUDQ��\�TXH�HVWiQ�FRQHFWDGRV�D�WUDYpV�GH�IOXMRV�GH�HQHUJtD�\�GH�ORV�FLFORV�ELRTXtPLFRV��(O�
ERVTXH�HV�XQ�HMHPSOR�GH�HFRVLVWHPD��SXHV�VH�FRPSRQH�GH�DLUH��VXHOR��DJXD��QXWULHQWHV��\�HVSHFLHV�SDUWLFXODUHV�GH�DQLPDOHV��
PLFURRUJDQLVPRV�� iUEROHV�� \� RWUDV� SODQWDV�� LQWHUUHODFLRQDGRV� HQWUH� Vt�� GRQGH� FDGD� HOHPHQWR� WLHQH� XQ� SDSHO� ~QLFR�� \� GH� VXV�
IXQFLRQHV�GHSHQGH�OD�H[LVWHQFLD�\�IXQFLRQDPLHQWR�GH�ORV�GHPiV��&XDOTXLHU�LQWHUIHUHQFLD�GH�XQR�DIHFWD�D�ORV�RWURV��\�HVWR�OOHJD�
LQFOXVR�D�GHVHQFDGHQDU�HIHFWRV�FRPELQDGRV�TXH�SXHGHQ�DWHQWDU�FRQWUD�OD�H[LVWHQFLD�PLVPD�GH�WRGR�HO�VLVWHPD�HQ�VX�FRQMXQWR��
(V� SRU� OR� TXH� VH� WRPDURQ� ODV� PHGLGDV� QHFHVDULDV� SDUD� HUUDGLFDU� ORV� WUDVWRUQRV�PHGLR� DPELHQWDOHV� SURYRFDGRV� GHELGR� D� OD�
H[WUDFFLyQ�GHO�PLQHUDO��
�
����*(2/2*,$�5(*,21$/�



�

������0DUFR�JHROyJLFR�UHJLRQDO�
(Q� HO� PDFL]R� 0RD�%DUDFRD� DIORUDQ� ODV� VHFXHQFLDV� URFRVDV� SHUWHQHFLHQWHV� DO� FLQWXUyQ� SOHJDGR� FXEDQR� \� ODV� URFDV� GHO�
³QHRDXWyFWRQR´��,WXUUDOGH�9LQHQW������D��������3URHQ]D��������3URHQ]D�\�RWURV������D����������
(O�FLQWXUyQ�SOHJDGR�HVWi�FRQVWLWXLGR�SRU�WHUUHQRV�RFHiQLFRV�\�FRQWLQHQWDOHV�GHIRUPDGRV�\�PHWDPRUIL]DGRV�GH�HGDG�SUH�(RFHQR�
0HGLR�� TXH� RFXSDQ� HQ� OD� DFWXDOLGDG� XQD� SRVLFLyQ�PX\� GLIHUHQWH� D� OD� RULJLQDO�� UHSUHVHQWDQGR� ODV� XQLGDGHV� JHROyJLFDV� TXH� OR�
LQWHJUDQ� JUDQGHV� HQWLGDGHV� SDOHRJHRJUiILFDV� TXH� PDUFDURQ� OD� HYROXFLyQ� GHO� &DULEH� 1RURFFLGHQWDO� �,WXUUDOGH�9LQHQW�� ����D��
��������
(Q� OD� UHJLyQ� GH� HVWXGLR� �9HU� JUDILFR� ����� HVWiQ� ELHQ� UHSUHVHQWDGDV� ODV� XQLGDGHV� RFHiQLFDV�� FRQVWLWXLGDV� SRU� ODV� RILROLWDV�
VHSWHQWULRQDOHV��ODV�URFDV�GHO�DUFR�GH�LVODV�YROFiQLFDV�GHO�&UHWiFLFR��3DOHRDUFR���ODV�VHFXHQFLDV�GH�ODV�FXHQFDV�GH�SLJJ\���EDFN�
GHO�&DPSDQLHQVH�7DUGtR�'DQLHQVH� ��UD�JHQHUDFLyQ��� HO� DUFR�GH� LVODV�YROFiQLFR�GHO�3DOHyJHQR�\� ODV� URFDV�GH� ODV� FXHQFDV�GH�
SLJJ\�EDFN�GHO�(RFHQR�0HGLR�2OLJRFHQR���GD JHQHUDFLyQ�����
(O�FRPSOHMR�XOWUDPiILFR�GHVGH�HO�SXQWR�GH�YLVWD�SHWUROyJLFR�VH�FDUDFWHUL]D�SRU�XQ�SUHGRPLQLR�GH�KDU]EXUJLWDV��\�HQ�PHQRU�JUDGR�
GXQLWDV�� WDPELpQ�VH�KDQ�GHVFULWR�GXQLWDV�SODJLRFOiVLFDV��ZHKUOLWDV�� OKHU]ROLWDV��\�SLUR[HQLWDV� �5tRV�\�&RELHOOD��������)RQVHFD�\�
RWURV��������������7RUUHV��������$QGy�\�RWURV��������*DUFtD�\�)RQVHFD��������3URHQ]D�\�RWURV������D������E���/RV�FXPXODGRV�
GH�JDEURV�IRUPDQ�JUDQGHV�FXHUSRV�FRQ�GLPHQVLRQHV�HQWUH���\���.P�GH�DQFKR��SRU����D����.P�GH�ORQJLWXG��(O�FRQWDFWR�HQWUH�ORV�
JDEURV�\�HO�FRPSOHMR�XOWUDPiILFR�JHQHUDOPHQWH�HV�WHFWyQLFR��/RV�SULQFLSDOHV�WLSRV�SHWUROyJLFRV�GHVFULWRV�VRQ��JDEURV�ROLYtQLFRV��
JDEURQRULWD��JDEURV��DQRUWRVLWDV�\�QRULWDV��5tRV�\�&RELHOOD��������)RQVHFD�\�RWURV��������7RUUHV��������3URHQ]D��������3URHQ]D�\�
RWURV������D������E��5RGUtJXH]��5���������(Q�HO�iUHD�GH�HVWXGLR�HO�PiV�FRP~Q�HV�HO�JDEUR�EDQGHDGR�R�PRGDOPHQWH�WUDQVLFLRQDO��
FX\DV�EDQGDV�WLHQHQ�XQD�IROLDFLyQ�FRQFRUGDQWH�FRQ�HO�FRPSOHMR�GH�WHFWRQLWDV��/DV�EDQGDV�VRQ�GH�FRORU�RVFXUR�DOJR�YHUGRVR�FRQ�
WH[WXUD�PDVLYD�R� IOXLGDO��/RV�JDEURV� LVRWUySLFRV�DO�SDUHFHU�QR�VH�GHVDUUROODQ�R�HVWiQ�PX\�PDO� UHSUHVHQWDGRV��(Q� OD� UHJLyQ�GH�
HVWXGLR�ORV�JDEURV�DIORUDQ�VLHPSUH�DVRFLDGRV�D�ODV�VHUSHQWLQLWDV��DSDUHFLHQGR�HQ�IRUPD�GH�EORTXHV�HQ�ODV�]RQDV�GH�4XHVLJXD�
&D\R�*XDP�0HUFHGLWD��&HQWHQR�0LUDIORUHV�\�)DUDOORQHV�&DLPDQHV��
(O�QHRDXWyFWRQR��FREHUWXUD�QHyJHQR��FXDWHUQDULD��HVWi�FRQVWLWXLGR�SRU�PDWHULDOHV�WHUUtJHQRV�FDUERQDWDGRV�SRFR�GHIRUPDGRV�GHO�
(RFHQR� 6XSHULRU� 7DUGtR� DO� &XDWHUQDULR� TXH� FXEUHQ� GLVFRUGDQWHPHQWH� ODV� URFDV� GHO� FLQWXUyQ� SOHJDGR�� � (VWRV� VHGLPHQWRV� VH�
SXHGHQ�REVHUYDU�IiFLOPHQWH�KDFLD�OD�]RQD�FRVWHUD�UHSUHVHQWDGRV�IXQGDPHQWDOPHQWH�SRU�OD�IRUPDFLyQ�-DLPDQLWDV��
/D� FRUWH]D� GH� LQWHPSHULVPR� FRQVWLWX\H� XQ� FXHUSR� JHROyJLFR� ]RQDO� IRUPDGR� VREUH� XQ� VXEVWUDWR� GH� URFDV� FRQVROLGDGDV�
�EDVDPHQWR� R� URFDV�PDGUHV�� EDMR� OD� DFFLyQ� GH� ORV� IDFWRUHV� GH�PHWHRUL]DFLyQ�� HQ� ORV� TXH� MXHJDQ�XQ� SDSHO� GHFLVLYR� HO� WLSR� R�
YDULHGDG� GH� URFD� PDGUH�� OD� SHQGLHQWH� GHO� WHUUHQR�� ODV� SDUWLFXODULGDGHV� PLFURFOLPiWLFDV� \� HO� UpJLPHQ� KLGURGLQiPLFR� � GH� OD�
ORFDOLGDG��
6HJ~Q� OD� FRPSRVLFLyQ� ]RQDO�� VH� HVWDEOHFHQ� RFKR� WLSRV� GH� SHUILOHV� OLWROyJLFRV� GH� LQWHPSHULVPR�� D�� ODWHUtWLFRV� LQHVWUXFWXUDOHV� R�
HVWUXFWXUDOHV��UHVSHFWLYDPHQWH�FRQ�XQR�R�GRV�OLWRWLSRV�LQHVWUXFWXUDOHV�KHPDWLWR�JRHWKtWLFRV�JLEEVtWLFRV��R�FRQ�pVWRV�GH�LJXDO�IRUPD�
\ XQ� OLWRWLSR� HVWUXFWXUDO� � OLPRQtWLFR� JLEEVtWLFR�� E�ODWHUtWLFR�VDSUROtWLFR� HVWUXFWXUDO� FRPSOHWR� �FRQ� GRV� OLWRWLSRV� LQHVWUXFWXUDOHV�



���

�

KHPDWLWR�JRHWKtWLFRV� JLEEVtWLFRV�� XQ� OLWRWLSR� HVWUXFWXUDO� OLPRQtWLFR� JLEEVtWLFR� \� XQ� OLWRWLSR� HVWUXFWXUDO� VHUSHQWtQLFR�DUFLOORVR�
OLPRQtWLFR��� VLHQGR� LQFRPSOHWRV� VL� OH� IDOWDUD� XQD� R� GRV� GH� ODV� WUHV� ]RQDV� ODWHUtWLFDV�� F�VDSUROtWLFRV� TXH� FRQVWLWX\HQ� SHUILOHV�
OLWROyJLFRV�HVWUXFWXUDOHV�VLQ�ODWHULWD��SXGLHQGR�VHU�FRPSOHWRV�R�LQFRPSOHWRV��VL�OH�IDOWDUD�DOJXQD�GH�HVDV�]RQDV�VDSUROtWLFDV���
/D�SUHVHQFLD��GLIXVLyQ�DUHDO� \�HVSHVRU�GH� ORV� WLSRV� OLWROyJLFRV�GH�SHUILOHV�GH� LQWHPSHULVPR�VH�FRQWURODQ�SRU� OD� YDULDFLyQ�GH� OD�
SHQGLHQWH�GHO�WHUUHQR��HO�PLFURFOLPD��ILVXUDFLyQ�WHFWyQLFD�\�HO�TXLPLVPR�\�PLQHUDORJtD�GH�ODV�URFDV�PDGUHV�XOWUDPiILFDV��
*UDILFR�1R������0DUFR�*HROyJLFR�5HJLRQDO�
�

����*(2/2*Ì$�'(/�<$&,0,(172�
������&RUWH]D�GH�PHWHRUL]DFLyQ�
/DV� FDUDFWHUtVWLFDV� GH� OD� FRUWH]D� GH� PHWHRUL]DFLyQ� GHO� iUHD� GHO� \DFLPLHQWR� &DQWDUUDQD� VH� SUHVHQWDQ� HQ� IRUPD� GH� PDQWR�
VXSHUILFLDO�FRQ�SUHGRPLQLR�GH�ORV�SHUILOHV�OLWROyJLFRV�ODWHUtWLFRV�HVWUXFWXUDOHV�\�ODWHUtWLFR�VDSUROtWLFRV��UHODFLRQDGRV�SULQFLSDOPHQWH�
FRQ�OD�SDUWH�PLQHUDOL]DGD�SDUD�1L�\�&R�GH�URFDV�XOWUDPiILFDV�PHWHRUL]DGDV��/RV�SHUILOHV�VDSUROtWLFRV�WLHQHQ�XQD�GLIXVLyQ�OLPLWDGD�
HQ�HVWH�\DFLPLHQWR��\�VH�DVRFLDQ�D�ODV�SHULGRWLWDV�SODJOLRFOiVLFDV�\�PDILWDV�PHWHRUL]DGDV��VLHQGR�SUiFWLFDPHQWH�HVWpULOHV��\D�TXH�
QR�DFXPXODQ�1L�\�&R�HQ�IRUPD�VLJQLILFDWLYD��
'HQWUR�GH�ORV�OtPLWHV�GH�ORV�FXHUSRV�PLQHUDOHV�ORV�SHUILOHV�SUHVHQWDQ�XQ�FDUiFWHU�PiV�KHWHURJpQHR�FRQ�IUHFXHQWHV�WUDQVLFLRQHV�
HQWUH�ORV�SHUILOHV�ODWHUtWLFRV�\�ODWHUtWLFR�VDSUROtWLFRV��(Q�HVWRV�FDVRV��OD�FRUWH]D�VH�KD�GHVDUUROODGR�SRU�URFDV�XOWUDPiILFDV�TXH�VRQ�
ODV�SURGXFWRUDV�GH�PLQHUDOHV�SRUWDGRUHV�GH�1L�&R��SRU�OR�TXH�HVWDV�ORFDOLGDGHV�VRQ�ODV�TXH�HQFLHUUDQ�XQD�LPSRUWDQFLD�LQGXVWULDO��
1R�REVWDQWH�VH�GHEH� WHQHU�HQ�FXHQWD�GXUDQWH� OD�H[WUDFFLyQ�PLQHUDO�HQ� ORV�FXHUSRV�GH� ODV�iUHDV� ORFDOL]DGDV�HQ� OD�SDUWH�1RUWH�
SHULIpULFD�GHO�\DFLPLHQWR��FXHUSRV�PLQHUDOHV�&5,�\�&5�9��\��HQ�OD�SDUWH�&HQWUDO��FXHUSR�&5,,,���SRU�OD�H[LVWHQFLD�GH�VHFWRUHV�FRQ�
FRQWHQLGRV�VLJQLILFDWLYRV�GH�DOXPLQLR��!������$O��SURPHGLR���������DO�SDUHFHU�XQD�FRUWH]D�GHVDUUROODGD�D�SDUWLU�GH�XQ�EDVDPHQWR�
FRQVWLWXLGR�SRU�URFDV�SHULGRWLWLFDV�FRQ�SODJOLRFODVDV��GLTXHV�PiILFRV�R�JDEURLGHV��
/D�SRVLFLyQ�GH�ORV�FXHUSRV�PLQHUDOHV�HQ�OD�JHRPRUIRORJtD�GHO�iUHD�GHO�\DFLPLHQWR�VH�PXHVWUD�HQ�HO�JUiILFR�1R�����FRQMXQWDPHQWH�
FRQ�HO�PRGHOR�GLJLWDO�GHO�WHUUHQR��GRQGH�VH�SXHGH�YHU�TXH�OD�PLQHUDOL]DFLyQ�~WLO� LQGXVWULDOPHQWH�VH�DVRFLD�SULQFLSDOPHQWH�D�XQD�
SODQLFLH��PHVHWD��\�DLVODGDPHQWH�D�ORV�SDUWHDJXDV��LQGHSHQGLHQWHPHQWH�GH�VXV�DOWLPHWUtDV�����
(O�HVSHVRU�SURPHGLR�GH�OD�FRUWH]D�HQ�JHQHUDO�HV�����P��IOXFWXDQGR�HQWUH����P�\���P�FRQ�XQD�YDULDELOLGDG�GH�����������GHQWUR�
GHO�FRQWRUQR�GH�ORV�FXHUSRV�PLQHUDOHV��HO�HVSHVRU�GH�OD�FRUWH]D�HV�! D ����P��IOXFWXDQGR�HQWUH���\���P�FRQ�XQ�FRHILFLHQWH�GH�
YDULDFLyQ�GH�����������



���

�

(O�JUDGR�GH�GLIXVLyQ�DUHDO�\�GH�OD�PLQHUDOL]DFLyQ��/%�GH�EDODQFH��GH�ORV�WLSRV�SULQFLSDOHV�GH�SHUILOHV�OLWROyJLFRV�VRQ�ORV�VLJXLHQWHV��
3HUILO�/LWROyJLFR������������������������������'LIXVLyQ�������������&RHILFLHQWH�GH�0LQHUDOL]DFLyQ�����
���/DWHUtWLFRV�LQHVWUXFWXUDOHV���������������������������������������������������������
���/DWHUtWLFRV�HVWUXFWXUDOHV�����������������������������������������������������������
���/DWHUtWLFR�6DSUROtWLFRV��������������������������������������������������������������
���6DSUROtWLFRV����������������������������������������������������������������������������
�

*UiILFR�1R������0RGHOR�'LJLWDO�GHO�7HUUHQR�GHO�\DFLPLHQWR�&DQWDUUDQD�FRQ�XELFDFLyQ�GH�ORV�FXHUSRV�PLQHUDOHV��
�

3RU� FRQVLJXLHQWH�� HQ� HO� \DFLPLHQWR� &DQWDUUDQD� HO� PD\RU� SHVR� HQ� HO� SRWHQFLDO� PHQtIHUR� OR� OOHYDQ� SULQFLSDOPHQWH� ORV� SHUILOHV�
ODWHUtWLFRV� HVWUXFWXUDOHV�� VLHQGR� HVWRV� DGHPiV� ORV�PiV� GLIXQGLGRV� � \� HQ�PHQRU� JUDGR� ORV� SHUILOHV� ODWHUtWLFRV� VDSUROLWLFRV�� /RV�
SHUILOHV�ODWHUtWLFRV�LQHVWUXFWXUDOHV�\�VDSUROtWLFRV��VLQ�ODWHULWD��SUHVHQWDQ�HO��������GH�ORV�SR]RV�QR�EDODQFHDGRV�\�R�QR�PLQHUDOHV��
SHUR�VX�GLIXVLyQ�HV�VXERUGLQDGD��DSUR[LPDGDPHQWH������GHO�iUHD�GHO�\DFLPLHQWR���(O�FRHILFLHQWH�JOREDO�DUHDO�GH�PLQHUDOL]DFLyQ�



���

�

GH� OD�FRUWH]D�GH�PHWHRUL]DFLyQ�GHO�\DFLPLHQWR�&DQWDUUDQD�HV�GH����������HO�FXDO�HV�EDMR�GHELGR�D� OD�DPSOLD�SURSDJDFLyQ�GH�
FRUWH]D�SRU�SHULGRWLWRV�SODJLRFODVLFDV�\�PDILWDV�TXH�RFXSDQ�XQD�LPSRUWDQWH�iUHD�������GHO� WRWDO��� ORFDOL]DGDV�SULQFLSDOPHQWH�OD�
SDUWH�QRUWH��FHQWUDO�\�VXU�GH�OD�FRQFHVLyQ��
/D� JpQHVLV� GH� OD� FRUWH]D� GH� PHWHRUL]DFLyQ� HV� HVHQFLDOPHQWH� HOXYLDO� �LQ� VLWX��� OR� TXH� VH� GHPXHVWUD� SRU� OD� SUHVHQFLD� GH� ORV�
HOHPHQWRV�HVWUXFWXUDOHV�SURSLRV�GH�ODV�RILROLWDV�HQ�IRUPD�PHWHRUL]DGD��GLTXHV��HWF�����
�
����+,6725,$�'(�/$�&21&(6,21�<�75$%$-26�35(9,26�
/RV� WUDEDMRV� LQLFLDOHV� HQ� HO� \DFLPLHQWR� IXHURQ� UHDOL]DGRV� HQ� HO� DxR� ����� SRU� HVSHFLDOLVWDV� VRYLpWLFRV� EDMR� GLUHFFLyQ� GH� $��
$GDPRYLFK�\�RWURV��ORV�FXDOHV�UHDOL]DURQ�HO�OHYDQWDPLHQWR�JHROyJLFR����������FX\D�ILQDOLGDG�IXH�FRQIHFFLRQDU�OD�EDVH�JHROyJLFD�
SDUD�WRGRV�ORV�WUDEDMRV�TXH�VH�UHDOL]DUDQ�HQ�OD�UHJLyQ��
(Q�HO�\DFLPLHQWR�ORV�WUDEDMRV�GH�SURVSHFFLyQ��IXHURQ�UHDOL]DGRV�HQ������������PHGLDQWH�OD�SHUIRUDFLyQ�FRQ�EDUUHQD�HVSLUDO�GH�OD�
SDUWH�IULDEOH�VLQ�SURIXQGL]DU�HQ�ODV�URFDV�GXUDV��/D�GHQVLGDG�GH�ODERUHRV�HQ�HO�iUHD�VH�FRUUHVSRQGtD�DSUR[LPDGDPHQWH�D�OD�UHG�
���[�����&RPR�UHVXOWDGR�GH�HVWRV�WUDEDMRV�IXH�UHDOL]DGD�OD�HYDOXDFLyQ�GH�UHVHUYDV�GH�PHQDV�GH�QtTXHO�HQ�HO�\DFLPLHQWR�VHJ~Q�
OD�FDWHJRUtD�&� �9HU�WDEOD�������
(Q�HO�DxR������5RGUtJXH]��2������\�RWURV�UHDOL]DURQ�7UDEDMRV�*HROyJLFRV�GH�%~VTXHGD�'HWDOODGD�\�(YDOXDWLYD�HQ�ORV�6HFWRUHV�/D�
'HOWD��&XSH\��&DQWDUDQD��6DQWD�7HUHVLWD�\�3LORWR��FDOFXOiQGRVH� UHFXUVRV�HQ�FDWHJRUtD�&� \ &� �9HU� WDEOD��������(O�PpWRGR�GH�
FiOFXOR�GH�UHFXUVRV�XWLOL]DGR�IXH�HO�GH�ODV�iUHDV�GH�LQIOXHQFLD�HO�FXDO�IXH�UHDOL]DGR�PDQXDOPHQWH��
(Q�ORV�DxRV�SRVWHULRUHV��D��������OD�2150�������\�������UHDOL]R�OD�HYDOXDFLyQ��FRPSOHWDPLHQWR�\�YDOLGDFLyQ�GH�OD�%DVH�GH�'DWRV�
GHO� \DFLPLHQWR��HMHFXWDQGR�HO� FiOFXOR�GH� UHFXUVRV� OLPRQtWLFRV�SRU�HO�VRIWZDUH� �&RUWH�([H�VHJ~Q�HO�&XW�2II� GH�1L� !��������(O�
HVWLPDGR�KLVWyULFR�GH�ORV�UHFXUVRV�OLPRQtWLFRV�VH�SUHVHQWD�HQ�OD�WDEOD������
7DEOD� 1R�� ����� (VWLPDGR� KLVWyULFR� � GH� ORV� 5HFXUVRV� /LPRQtWLFRV� ,QGLFDGRV� �,QG��� H� ,QIHULGRV� �,QI��� GHO� \DFLPLHQWR� &DQWDUUDQD�
�2JDUNRY��������5RGUtJXH]��2��\�RWURV�������2150��%15�������2150��������

$xR� &XW�2II�1L����� &DWHJ�� 7LSR�GH�0HQD� 3��0HQD�3URPHGLR��P��
5HVHUYDV�GH�0HQDV��70��

&RQWHQLGRV�SURPHGLRV�����
)H� 1L� &R�

���� ��� ,QG� /% ���� ������� ����� ���� ��������� ��� ,QG� /% ���� ������� ����� ���� ��������� ��� ,QG� /% � ������� ����� ���� ��������� ��� ,QI� /% � ����� ���� ���� ��������� ��� ,QG� /%���� ��� ,QI� /%
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&$3Ë78/2� ,,�/$� *(267$',67,&$� <� 68� 3$3(/� (1� /$�
02'(/$&,Ï1�'(�<$&,0,(1726�0,1(5$/(6�
����,QWURGXFFLyQ��
/D� *HRHVWDGtVWLFD� VH� GHILQH� FRPR� XQD� DSOLFDFLyQ� GH� OD� 7HRUtD� GH� )XQFLRQHV� $OHDWRULDV� DO� UHFRQRFLPLHQWR� \� HVWLPDFLyQ� GH�
IHQyPHQRV�QDWXUDOHV��R�VLPSOHPHQWH��HO�HVWXGLR�GH�ODV�YDULDEOHV�DOHDWRULDV�GLVWULEXLGDV�HQ�HO�HVSDFLR�\�HQ�HO�WLHPSR��
0XFKRV�IHQyPHQRV�QDWXUDOHV�GLVWULEXLGRV�HQ�HO�HVSDFLR��SRU�HMHPSOR��OD�PLQHUDOL]DFLyQ�HQ�XQ�\DFLPLHQWR�JHROyJLFR���SUHVHQWDQ�
XQ�FDUiFWHU�PL[WR��XQ�FRPSRUWDPLHQWR�FDyWLFR�R�DOHDWRULR�D�HVFDOD�ORFDO��SHUR�D�OD�YH]�HVWUXFWXUDO�D�JUDQ�HVFDOD��

6H� SXHGH� VXJHULU� OD� LGHD� GH� LQWHUSUHWDU� HVWH� IHQyPHQR� HQ� WpUPLQRV� GH�)XQFLyQ�$OHDWRULD� �)$��� HV� GHFLU�� D� FDGD� SXQWR� ;� GHO�
HVSDFLR�(�VH�OH�DVRFLD�OD�9DULDEOH�$OHDWRULD�=�;���3DUD�GRV�SXQWRV�GLIHUHQWHV�;�H�<�GH�(��VH�WHQGUiQ�GRV�YDULDEOHV�DOHDWRULDV�=�;��
\ =�<��GLIHUHQWHV�SHUR�QR�LQGHSHQGLHQWHV��\�HV�SUHFLVDPHQWH�VX�JUDGR�GH�FRUUHODFLyQ�HO�HQFDUJDGR�GH�UHIOHMDU�OD�FRQWLQXLGDG�GH�OD�
PLQHUDOL]DFLyQ��R�GH�FXDOTXLHU�RWUR�IHQyPHQR�HQ�HVWXGLR��(O�p[LWR�GH�HVWD�WpFQLFD�HV�OD�GHWHUPLQDFLyQ�GH�OD�IXQFLyQ�GH�FRUUHODFLyQ�
HVSDFLDO�GH�ORV�GDWRV�= =�(����
(O�.ULJLQJ� HV� XQ�PpWRGR� GH� LQWHUSRODFLyQ� TXH� WLHQH� FRPR�REMHWLYR� HQFRQWUDU� OD�PHMRU� HVWLPDFLyQ� SRVLEOH� =
�;�� D� SDUWLU� GH� OD�
LQIRUPDFLyQ�GLVSRQLEOH��(VWH�YDORU�HVWLPDGR�GH�XQ�YDORU� UHDO�\�GHVFRQRFLGR�=�;���VH�REWLHQH�FRPR�XQD�FRPELQDFLyQ� OLQHDO�GH�
SHVRV�DVRFLDGRV�D�FDGD�;L GRQGH�IXH�PXHVWUHDGR�XQ�YDORU�=�;L���L� ���«Q���3DUD�UHDOL]DU�HVWD�HVWLPDFLyQ�VH�GHEHQ�FXPSOLU�GRV�
FRQGLFLRQHV��
$� (O�HVWLPDGRU�GHEH�VHU�LQVHVJDGR��R�VHD�(>=
�;��±�=�;�@� ����
%� /D�YDULDQ]D�9DU>=
�;��±�=�;�@�GHEH�VHU�PtQLPD��GH�HVWH�PRGR�VH�ORJUD�PLQLPL]DU�OD�YDULDQ]D�GH�HUURU�GH�HVWLPDFLyQ���
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$ GLIHUHQFLD�GH�RWURV�PpWRGRV�GH�LQWHUSRODFLyQ��FRPR�SRU�HMHPSOR�HO�LQYHUVR�GH�OD�GLVWDQFLD��HO�NULJLQJ�XWLOL]D�ODV�FDUDFWHUtVWLFDV�
GH�YDULDELOLGDG�\�FRUUHODFLyQ�HVSDFLDO�GHO�IHQyPHQR�HVWXGLDGR��SRU�OR�TXH�VX�XVR�LPSOLFD�XQ�DQiOLVLV�SUHYLR�GH�OD�LQIRUPDFLyQ�FRQ�
HO�REMHWLYR�GH�GHILQLU�R�H[WUDHU�GH�HVWD�LQIRUPDFLyQ�LQLFLDO�XQ�PRGHOR�TXH�UHSUHVHQWH�VX�FRQWLQXLGDG�HVSDFLDO���
(Q�FLHUWRV�SXQWRV�^3��«�3Q` GRQGH�3L �;L��«�3LN� ∈'⊆5P VH�KDQ�PHGLGR�ORV�YDORUHV�GH�XQD�YDULDEOH�:�\�VH�KDQ�REWHQLGR�ORV�
YDORUHV�DOHDWRULR�:L :�3L���3DUD�SRGHU�HVWLPDU�HO�YDORU�GH�:H HQ�FLHUWR�SXQWR�3� GHEH�UHDOL]DUVH�SULPHUR�OR�TXH�DOJXQRV�DXWRUHV�
OODPDQ�$QiOLVLV�9DULRJUiILFR�TXH�QR�HV�PiV�TXH�OD�E~VTXHGD�GH�XQD�IXQFLyQ�TXH�H[SUHVH�OD�UHODFLyQ�TXH�KD\�HQWUH�OD�GLVWDQFLD�
HQWUH� ORV� SXQWRV� GH� '� \� OD� YDULDELOLGDG� GH�:� \� OXHJR�� WHQLHQGR� HQ� FXHQWD� ODV� FDUDFWHUtVWLFDV� SDUWLFXODUHV� GHO� SUREOHPD� TXH�
UHVROYHPRV��HVWDEOHFHUHPRV�HO�WLSR�GH�NULJLQJ�TXH�VH�XWLOL]DUi�\�DVt�FRPR�VXV�UHVSHFWLYRV�SDUiPHWURV��IRUPD�\�GLPHQVLRQHV�GH�
ORV�SDQHOHV��HVWUDWHJLDV�GH�E~VTXHGD��WUDWDPLHQWR�GH�ORV�SHVRV�QHJDWLYRV��HWF���SDUD�REWHQHU�HO�YDORU�HVWLPDGR� H: \ HO�YDORU�GH�
OD�YDULDQ]D�GH�HVWLPDFLyQ 2

Hσ TXH�LQGLFD�HO�HUURU�SUREDEOH�TXH�VH�FRPHWH�DO�HVWLPDU��

&RPHQFHPRV�H[SOLFDQGR�OD�GHILQLFLyQ�FOiVLFD�GH�OD�HVWLPDFLyQ�SRU�NULJLQJ�FXDQGR�VH�VXSRQH�HVWXGLDGD�OD�YDULDELOLGDG�TXH�HVWi�
H[SUHVDGD�SRU�HO�YDULRJUDPD�γ�K��R�J�K��TXH�HV�XQD�IXQFLyQ�GH�OD�GLVWDQFLD�HXFOLGLDQD�K�GHILQLGD�HQWUH�SXQWRV�GHO�GRPLQLR�'��/D�
H[SUHVLyQ� DQDOtWLFD� GH� HVWH� YDULRJUDPD� XVXDOPHQWH� VH� REWLHQH� PHGLDQWH� HO� DMXVWH� GH� XQR� R� YDULRV� PRGHORV� WHyULFRV� D� XQ�
YDULRJUDPD�H[SHULPHQWDO�\�GHEH�FXPSOLU�FLHUWD� UHVWULFFLyQ�EDVDGD�HQ� OD�QHFHVLGDG�GH�TXH� OD�YDULDQ]D�GH�FXDOTXLHU�HVWLPDFLyQ�
GHEH�VHU�QR�QHJDWLYD��
������35,1&,3$/(6�(/(0(1726�'(�/$�*(2(67$'Ì67,&$�23(5$&,21$/�
������'HILQLFLyQ�FOiVLFD�GH�OD�HVWLPDFLyQ�SRU�NULJLQJ���
6LJXLHQGR�XQD�H[SRVLFLyQ�WUDGLFLRQDO�>'DYLG������@��OD�HVWLPDFLyQ�SRU�NULJLQJ�SDUWH�GHO�FRQRFLPLHQWR�GH�ORV�YDORUHV�GH�OD�YDULDEOH�
: HQ�XQ�FRQMXQWR�GH�Q�SXQWRV�3L R VHD�VH�FRQRFHQ� ORV�GDWRV� �3L�:L� FRQ� L ����«�Q��6H�VXSRQH�HVWXGLDGD� OD� YDULDELOLGDG�GHO�
FRPSRUWDPLHQWR�GH�:�HQ�HO�GRPLQLR�'�GRQGH�VH�LQYHVWLJD�\�HVWD�YDULDELOLGDG�OD�WHQHPRV�H[SUHVDGD�SRU�HO�YDULRJUDPD�γ�K��TXH�
HV� XQD� IXQFLyQ� GH� OD� GLVWDQFLD� HXFOLGLDQD� K� GHILQLGD� HQWUH� SXQWRV� GHO� GRPLQLR� '�� /D� H[SUHVLyQ� DQDOtWLFD� GH� HVWH� YDULRJUDPD�
XVXDOPHQWH�VH�REWLHQH�PHGLDQWH�HO�DMXVWH�GH�XQR�R�YDULRV�PRGHORV�WHyULFRV�D�XQ�YDULRJUDPD�H[SHULPHQWDO�\�GHEH�FXPSOLU�FLHUWD�
UHVWULFFLyQ�EDVDGD�HQ�OD�QHFHVLGDG�GH�TXH�OD�YDULDQ]D�GH�FXDOTXLHU�HVWLPDFLyQ�GHEH�VHU�QR�QHJDWLYD��
/D�HVWLPDFLyQ�SRU�NULJLQJ�GHO�YDORU�GH�:�HQ�XQ�SDQHO�$�VH�GHILQH�FRPR��

∑
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'RQGH�GHEH�DQRWDUVH�TXH�VRQ�FRQVLGHUDGRV�N�SXQWRV��N≤Q��SDUD�UHDOL]DU�HVWD�HVWLPDFLyQ��
6H�TXLHUHQ�HQFRQWUDU�YDORUHV�DGHFXDGRV�GH�DL �FRQRFLGRV�FRPR�SHVRV�R�SRQGHUDGRUHV��WDOHV�TXH�VH�FXPSODQ�GRV�FRQGLFLRQHV��
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'RQGH� ),( $3Lγ LQGLFD�OD�YDULDELOLGDG�GH�FDGD�SXQWR�3L FRQ�UHVSHFWR�DO�SDQHO�$�� ),( ML 33γ HV�OD�YDULDELOLGDG�HQWUH�ORV�SXQWRV�3L

\ 3M \ ILQDOPHQWH� ),( $$γ HV�OD�YDULDELOLGDG�WRWDO�GHO�SDQHO�$��2�VHD�TXH�OD�YDULDQ]D�GH�HVWLPDFLyQ�GHSHQGH�GH�OD�UHODFLyQ�GH�ODV�
PXHVWUDV�FRQ�HO�SDQHO�$��GH�OD�UHODFLyQ�HQWUH�ODV�PXHVWUDV�\�GH�OD�YDULDFLyQ�GH�FDOLGDG�GHQWUR�GHO�SDQHO�D�HVWLPDU�>&ODUN��������
SiJLQD���@��
$SOLFDQGR�HO�PpWRGR�GH� ORV�0XOWLSOLFDGRUHV�GH�/DJUDQJH� >'DYLG������@�VH�KD�GHPRVWUDGR�TXH�HVWRV�YDORUHV�DL VH�GHWHUPLQDQ�
UHVROYLHQGR�HO�VLVWHPD�GH�HFXDFLRQHV��
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'RQGH�VH�KD�VLPSOLILFDGR�OD�QRWDFLyQ�WRPDQGR ),( MLLM 33γγ = \ WRPDQGR ),( $3LL$ γγ = � (O�YDORU�DX[LOLDU�µ HV�HO�0XOWLSOLFDGRU�
GH�/DJUDQJH��
/D�YDULDQ]D�GH�HVWLPDFLyQ�DKRUD�TXHGD�GHWHUPLQDGD�SRU�OD�H[SUHVLyQ��

∑
=

−+=
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L
LLH $$$3D

1

2 ),(),( γµγσ

0DQWHQLHQGR�HO�PLVPR�YDULRJUDPD�SDUD�WRGR�HO�GRPLQLR�'�\�DVXPLHQGR�FRQVWDQWHV�HO� WDPDxR�\� OD�IRUPD�GHO�SDQHO�$��VH�WLHQH�
TXH�SDUD�XQ�FRQMXQWR�GDGR�GH�N�SXQWRV��OD�YDULDQ]D�GH�HVWLPDFLyQ�VROR�GHSHQGH�GH�OD�SRVLFLyQ�JHRPpWULFD�GH�ORV�SXQWRV�3L \D�
TXH�VRQ�ODV�GLVWDQFLDV�HQWUH�FDGD�GDWR�XVDGR�\�HO�SDQHO�ORV�TXH�GHWHUPLQDQ�ORV�YDORUHV�GH�FDGD�WpUPLQR ),( $3Lγ \ GH�FDGD�SHVR�
DL� 2�VHD� 2

Hσ QR�GHSHQGH�GH�ORV�YDORUHV�SDUWLFXODUHV�:�3L���L ����«�N��
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'H�HVWD�IRUPXODFLyQ�SXHGH�GHULYDUVH�HO�FDVR�GH�OD�HVWLPDFLyQ�SXQWXDO�FRQVLGHUDQGR�LGHDOPHQWH�HO�SDQHO�$�FRQ�ODV�GLPHQVLRQHV�
GH�XQ�SXQWR�3H� /D�H[SUHVLyQ� ),( $3Lγ VH�UHGXFH�D� ),( HL 33γ \ .0),( =$$γ

*UiILFDPHQWH�HO�.ULJLQJ�3XQWXDO�WLHQH�OD�VLJXLHQWH�LQWHUSUHWDFLyQ��

/D�LQWHUSUHWDFLyQ�GHO�.ULJLQJ�GH�EORTXH�HV��
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([LVWH�XQD�LPSRUWDQWH�SURSLHGDG�>'DYLG������@�GH�OD�HVWLPDFLyQ�SRU�NULJLQJ�TXH�UHVXOWD�LQGLVSHQVDEOH�UHFRUGDU��
(IHFWR�6FUHHQ� $�PHGLGD�TXH�OD�YDULDELOLGDG�GH�ORV�YDORUHV�GH�:�WLHQGH�D�VHU�LQGHSHQGLHQWH�GH�OD�GLVWDQFLD�HQWUH�ORV�SXQWRV��R�
VHD�HO�FRPSRUWDPLHQWR�GH�:�WLHQGH�D�VHU�FRPSOHWDPHQWH�DOHDWRULR��HQWRQFHV�ORV�YDORUHV�GH�DL WLHQGHQ�D� N

1
�\ µ WLHQGH�D� N

2σ

� 2σ HV�OD�YDULDQ]D�GH�:�HQ�ORV�GDWRV���
�

������(OHPHQWRV�EiVLFRV�HQ�OD�SUiFWLFD�GHO�.ULJLQJ��
/D� SUiFWLFD� GH� OD� HVWLPDFLyQ� SRU� NULJLQJ� WLHQH� PXFKR� GH� DUWH�� +D\� TXH� FRQRFHU� SURIXQGDPHQWH� VXV� DVSHFWRV� WpFQLFRV�� HV�
LQGLVSHQVDEOH� OD�SUiFWLFD�\�DGHPiV��HV�QHFHVDULD�FLHUWD�GRVLV�GH� LQVSLUDFLyQ��7RGRV� ORV�DXWRUHV� UHFRQRFHQ�TXH� OR�SULPDULR�HV�
UHDOL]DU�XQ�FRUUHFWR�DQiOLVLV�YDULRJUiILFR�TXH�FRQVLVWH�EiVLFDPHQWH�HQ�GHWHUPLQDU�ORV�VLJXLHQWHV�HOHPHQWRV��
� (IHFWR�SHSLWD��
� $OFDQFH��
� 0HVHWD��
� $QLVRWURStD��
� =RQD�GH�,QIOXHQFLD��
� 7LSR�GH�YDULRJUDPD��
< WHQLHQGR�HQ�FXHQWD�ODV�FDUDFWHUtVWLFDV�SDUWLFXODUHV�GHO�SUREOHPD�TXH�UHVROYHPRV��HVWDEOHFHU�HO�WLSR�GH�NULJLQJ�TXH�VH�XWLOL]DUi�\�
DVt�FRPR�VXV�UHVSHFWLYRV�SDUiPHWURV��IRUPD�\�GLPHQVLRQHV�GH�ORV�SDQHOHV��HVWUDWHJLDV�GH�E~VTXHGD��WUDWDPLHQWR�GH�ORV�SHVRV�
QHJDWLYRV��HWF����
(Q� OD� ELEOLRJUDItD� HQXPHUDGD�DO� ILQDO� GH� HVWH� WUDEDMR� �\� HQ� RWUDV�� KDQ� VLGR� WUDWDGRV� SURIXVDPHQWH� ODV� FDUDFWHUL]DFLRQHV� \� ORV�
SURFHGLPLHQWRV�SDUD�GHWHUPLQDU�GLFKRV�HOHPHQWRV�SRU� OR�TXH�HQ�HVWD�H[SRVLFLyQ�VH�FRQFHQWUD� OD�DWHQFLyQ�HQ� OD� LQIOXHQFLD�TXH�
WLHQHQ�HOORV�\�RWURV�HOHPHQWRV��HQ�HO�YDORU�HVWLPDGR� H: \ HQ�HO�YDORU�GH�OD�YDULDQ]D�GH�HVWLPDFLyQ 2

Hσ �

(IHFWR�3HSLWD� 'HVGH�HO�SXQWR�GH�YLVWD�QXPpULFR�HVWD�YDULDEOH�TXH�JHQHUDOPHQWH�VH�GHQRWD�&R WRPD�YDORUHV�QR�QHJDWLYRV�\�HQ�OD�
PHGLGD�TXH�DXPHQWD�GHVGH���KDVWD�HO�YDORU�GH�OD�YDULDQ]D�GH�ORV�GDWRV 2σ � VH�WLHQH�TXH��
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D� /RV�YDORUHV�GH�ORV�SHVRV�DL WLHQGHQ�DO�YDORU N
1

�

E� (O�YDORU�HVWLPDGR� H: WLHQGH�D�OD�PHGLD�DULWPpWLFD�GH�ORV�GDWRV� )( L3: FRQ�L ����«�N��

F� (O�YDORU�GH�µ DXPHQWD�\�WLHQGH�D N
2σ �

G� (O�YDORU�GH� 2
Hσ DXPHQWD�KDVWD� N

2σ FXDQGR�VH�WUDWD�GH�NULJLQJ�GH�EORTXH�\�KDVWD� N
2

2 σσ + FXDQGR�VH�WUDWD�GH�NULJLQJ�
SXQWXDO��
$OFDQFH� 3DUD� XQ� YDULRJUDPD� VLPSOH� \� WUDQVLWLYR�� HQ� OD�PHGLGD� TXH� HO� DOFDQFH� DXPHQWD� GHVGH� �� KDVWD� HO� YDORU� GH� OD�PD\RU�
GLVWDQFLD� HQWUH� GRV� SXQWRV� SHUWHQHFLHQWHV� D� ORV� GDWRV�� VH� SURGXFH� XQ� FDPELR� LPSRUWDQWH� HQ� HO� PRGHOR� GH� OD� YDULDELOLGDG�
H[SUHVDGR�PHGLDQWH�HO�YDULRJUDPD��6H�WLHQH�TXH��
D� 3DUD� YDULRJUDPDV�QR� GHFUHFLHQWHV�� DO� DXPHQWDU� HO� DOFDQFH� HQWRQFHV� GLVPLQX\H�HO� YDORU� SXQWXDO� GHO� YDULRJUDPD�SDUD�
FDGD�XQD�GH�ODV�GLVWDQFLDV�PHQRUHV�TXH�HO�QXHYR�DOFDQFH��(Q�OD�SUiFWLFD�HVWR�VLJQLILFD�TXH�HO�YDORU�GH� 2

Hσ GLVPLQX\H�FXDQGR�
DXPHQWD�HO�DOFDQFH��
E� /DV� YDULDFLRQHV� GH� H: HQ� JHQHUDO� QR� HVWiQ� FRUUHODFLRQDGDV� FRQ� ORV� FDPELRV� GHO� YDORU� GHO� DOFDQFH�� 3DUD� YDORUHV�
UHODWLYDPHQWH�DOWRV�GHO�DOFDQFH�FRQ�UHVSHFWR�D�ODV�GLVWDQFLDV�HQWUH�ORV�SXQWRV�UHODFLRQDGRV�FRQ�XQD�HVWLPDFLyQ��ORV�FDPELRV�GHO�
DOFDQFH�GHILQHQ�SRFDV�YDULDFLRQHV�HQ�HO�YDORU�GH H: �

&XDQGR�VH�WUDWD�GH�YDULRJUDPDV�DQLGDGRV�HQWRQFHV�ORV�FDPELRV�HQ�HO�DOFDQFH�GH�FXDOTXLHUD�GH�ODV�HVWUXFWXUDV�TXH�OR�IRUPDQ�
SURGXFHQ�HIHFWRV�DQiORJRV�VL�VH�KD�FRQVLGHUDGR�XQD�DQLVRWURStD�JOREDO��
0HVHWD� (Q�HO�FDVR�GH�YDULRJUDPDV�VLPSOHV��SHUPDQHFLHQGR�LQYDULDEOHV�HO�UHVWR�GH�ORV�HOHPHQWRV�TXH�DQDOL]DPRV��DO�DXPHQWDU�
HO�YDORU�GH�OD�PHVHWD��
D� 3HUPDQHFH�FRQVWDQWH�HO�YDORU�HVWLPDGR H: �
E� $XPHQWD�HO�YDORU�GH�OD�YDULDQ]D�GH�HVWLPDFLyQ 2

Hσ �
3DUD�YDULRJUDPDV�DQLGDGRV�QR�SHUPDQHFH�FRQVWDQWH�HO�YDORU�GH H: �
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$QLVRWURStD� /D� LVRWURStD� R� DQLVRWURStD� GH� XQ� IHQyPHQR� VH� GHWHUPLQD�PHGLDQWH� HO� DQiOLVLV� GH� ORV� YDULRJUDPDV� GLUHFFLRQDOHV��
$OJXQRV�DXWRUHV�>%OHLQHV��HW��DO��������SiJLQD����@�GHILQHQ�OD�DQLVRWURStD�FRPR�OD�GLIHUHQFLD�GH�OD�YDULDELOLGDG�GH�XQ�IHQyPHQR�HQ�
ODV�GLIHUHQWHV�GLUHFFLRQHV�GHO�HVSDFLR��
8Q� IHQyPHQR�VH�FRQVLGHUD� LVRWUySLFR�FXDQGR� ODV�FDUDFWHUtVWLFDV�QXPpULFDV� �HIHFWR�SHSLWD�� DOFDQFH��PHVHWD��HWF��\�HO� WLSR��GH�
WRGRV�ORV�YDULRJUDPDV�GLUHFFLRQDOHV�VRQ�VHPHMDQWHV���
+DFH�WUHV�GpFDGDV�OD�'UD��,VREHO�&ODUN�>&ODUN��������SiJLQD����@�SODQWHDED�TXH�OD�DQLVRWURStD�HUD�HO�³SUREOHPD´�PiV�VHQFLOOR�GH�
DFRPHWHU��(VWD�LGHD�KD�HYROXFLRQDGR�FRPR�FRQVHFXHQFLD�GHO�GHVDUUROOR�GH�OD�WHRUtD�*HRHVWDGtVWLFD�\�FRQ�OD�H[SHULHQFLD�SUiFWLFD�
GH�VX�DSOLFDFLyQ��(Q�PL�RSLQLyQ��OD�DQLVRWURStD�HV�HO�DVSHFWR�PiV�FRPSOLFDGR�GH�FRPSUHQGHU�\�UHVROYHU�HQ�FDGD�FDVR�SDUWLFXODU�
\D� TXH� VX� GHWHUPLQDFLyQ� YLVXDO� �H[DPLQDQGR� ORV� YDULRJUDPDV� GLUHFFLRQDOHV�� R� DXWRPDWL]DGR� >+DUW� DQG� 5XGPDQ�� ����@� GHEH�
FRUUHVSRQGHUVH�FRQ�XQD�UHDOLGDG�TXH�JHQHUDOPHQWH�HV�PX\�FRPSOHMD���
6H�FRPHQWDUiQ�GRV�WLSRV�GH�DQLVRWURStD��
D� *HRPpWULFD��3DUD�YDULRJUDPDV�REWHQLGRV�HQ�GLIHUHQWHV�GLUHFFLRQHV��VXV�DOFDQFHV�VRQ�GLIHUHQWHV�\�RWUDV�FDUDFWHUtVWLFDV�
FRLQFLGHQ��6L�HQ�XQD�GLUHFFLyQ�HO� DOFDQFH�$PD[� HV�Pi[LPR��HQWRQFHV�VH�GHEH�FRQVLGHUDU�XQD�H[WHQVLyQ�PD\RU�GH� OD�]RQD�GH�
LQIOXHQFLD�HQ�HVD�GLUHFFLyQ��XQ�GDWR�VLWXDGR�HQ�HVD�GLUHFFLyQ�D�XQD�GLVWDQFLD�$PD[�GHEHUi�WHQHU�HO�PLVPR�SHVR�HQ�OD�HVWLPDFLyQ�
TXH� XQR� VLWXDGR� D� OD� GLVWDQFLD� $PLQ� HQ� OD� GLUHFFLyQ� GH� PHQRU� DOFDQFH� $PLQ� (Q� HVWRV� FDVRV� HO� IHQyPHQR� DQLVRWUySLFR� HV�
FRQVLGHUDGR� GXUDQWH� OD� HVWLPDFLyQ� FRPR� XQ� IHQyPHQR� LVRWUySLFR� FRUULJLHQGR� ODV� GLVWDQFLDV� HQWUH� ORV� SXQWRV� PHGLDQWH� XQD�
H[SUHVLyQ�PDWHPiWLFD�OR�FXDO�HQ�OD�SUiFWLFD�VLJQLILFD�TXH�HO�DOFDQFH�GH�WRGRV�ORV�YDULRJUDPDV�GLUHFFLRQDOHV�VHUi�HO�PLVPR��(VWH�
DVXQWR� FRQOOHYD� D� XQD� SUHJXQWD�¢4Xp� YDORU� WRPDU� FRPR�DOFDQFH� JHQHUDO�� $PLQ� $PD[� RWUR"�� /D� UHVSXHVWD� D� HVWD� SUHJXQWD� HV�
GHILQLWRULD�SDUD�HO�UDQJR�GH�ORV�YDORUHV�GH� 2

Hσ SRU�WDQWR��HO�DQiOLVLV�GH�ORV�PLVPRV�GHEH�KDFHUVH�FXLGDGRVDPHQWH�\D�TXH�FRPR�
VH�VDEH�DXPHQWDQ�VL�GLVPLQX\H�HO�DOFDQFH��
E� =RQDO�� ([LVWHQ� ]RQDV� GHO� GRPLQLR� WDO� TXH� ORV� YDULRJUDPDV� GLUHFFLRQDOHV� TXH� DSXQWDQ� D� HVDV� ]RQDV� VH� GLIHUHQFLDQ�
PDUFDGDPHQWH�GH�ORV�GHPiV��SRU�HMHPSOR��HO�FDVR�GH�XQD�PLQHUDOL]DFLyQ�HVWUDWLIRUPH���/D�DQLVRWURStD�]RQDO�PiV�GLVWLQJXLGD�SRU�
PXFKRV�DXWRUHV�HV�DTXHOOD�GRQGH�VH�SUHVHQWDQ�GLIHUHQWHV�PHVHWDV�\�FRLQFLGHQ� �RWUDV�FDUDFWHUtVWLFDV��(VWDV�DQLVRWURStDV�VRQ�
PRGHODGDV�PHGLDQWH�PRGHORV�DQLGDGRV�FRQ�DQLVRWURStDV�ORFDOHV�VHJ~Q�FDGD�HVWUXFWXUD��
(Q� OD�DFWXDOLGDG�DOJXQRV�DXWRUHV�VH� UHILHUHQ�D� OD�$QLVRWURStD�(IHFWR�3HSLWD� >'HXWVFK�DQG�-RXUQHO��������SiJLQD���@�SHUR�HVWR�
SDUHFH�VHU�XQD�FRQGLFLyQ�LPSXHVWD�SRU�FDVRV�UHDOHV�TXH�VH�HQFXHQWUDQ�HQ�PX\�SRFDV�RFDVLRQHV��0iV�ELHQ�SXHGH�SHQVDUVH�TXH�
HVWH�WLSR�GH�DQLVRWURStD�VH�KD�WRPDGR�D�SDUWLU�GH�OD�QHFHVLGDG�SUiFWLFD�GHO�DMXVWH�GH�YDULRJUDPDV�DQLGDGRV��
2WUR�IHQyPHQR�LQWHUHVDQWH�UHODFLRQDGR�FRQ�XQ�FRPSRUWDPLHQWR�GLUHFFLRQDO�GH�OD�YDULDELOLGDG�HV�HO�OODPDGR�(IHFWR�3URSRUFLRQDO�
GRQGH�ORV�YDULRJUDPDV�SUHVHQWDQ�HO�PLVPR�DOFDQFH�\�GLIHUHQWHV�PHVHWDV�SHUR�ODV�PLVPDV�VRQ�XQD�IXQFLyQ�GH�OD�PHGLD�GH�:�HQ�
FDGD�GLUHFFLyQ��(O�HIHFWR�SURSRUFLRQDO�SXHGH�VHU�GLUHFWR� �DXPHQWD� OD�PHVHWD� MXQWR�FRQ� ODV�PHGLDV��R� LQYHUVR�\� VH�GHWHUPLQD�
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PHGLDQWH� XQ� JUiILFR� HQ� HO� SODQR� GH� ODV� YDULDQ]DV� GLUHFFLRQDOHV� FRQWUD� ODV�PHGLDV� GLUHFFLRQDOHV�� /D� VROXFLyQ� EiVLFD� GH� HVWRV�
FDVRV�HVWi�OLJDGD�FRQ�OD�GLYLVLyQ�GH�FDGD�YDULRJUDPD�SRU�VX�UHVSHFWLYD�PHGLD�GLUHFFLRQDO�>'DYLG��������SiJLQD����@��
=RQD�GH�,QIOXHQFLD�\�*HRPHWUtD�GH�ORV�3XQWRV�TXH�VH�XWLOL]DQ�SDUD�HVWLPDU� &XDQGR�VH�YD�HVWLPDU�VH�SURFHGH�D�VHOHFFLRQDU�ORV�
SXQWRV�TXH�VHUiQ�XWLOL]DGRV��SXHGHQ�XWLOL]DUVH�WRGRV�ORV�GDWRV�HQ�FDGD�HVWLPDFLyQ��OR�FXDO�VLJQLILFD�XQ�WUDEDMR�PiV�ODERULRVR��R�
VHOHFFLRQDU�DOJXQRV�GDWRV�FX\D�UHODFLyQ�FRQ�HO�SDQHO�D�HVWLPDU�KDJD�DFRQVHMDEOH�VX�XVR��
6H�WLHQHQ�YDULDV�HVWUDWHJLDV�GH�E~VTXHGD�GH�ORV�SXQWRV�TXH�VH�XWLOL]DUiQ�HQ�FDGD�HVWLPDFLyQ��(QWUH�ODV�PiV�FRQRFLGDV�>'HXWVFK�
DQG�-RXUQHO������@�HVWiQ��
D� 3DUD� FDGD� SDQHO� GRQGH� VH� HVWLPDUi� SXHGH� HVWDEOHFHUVH� XQD� ]RQD� GH� LQIOXHQFLD� FRQ� FHQWUR� HQ� HO� FHQWUR� GHO� SDQHO��
*HQHUDOPHQWH� OD� IRUPD�\� WDPDxR�GH� OD� ]RQD�GH� LQIOXHQFLD� VH� ILMDQ� SDUD� WRGDV� ODV�HVWLPDFLRQHV� D� SDUWLU� GH� ORV� UHVXOWDGRV�GHO�
HVWXGLR� UHDOL]DGR� FRQVLGHUDGR� WRGRV� ORV� GDWRV�� SHUR� VX� SRVLFLyQ� FDPELD� VHJ~Q� HO� SDQHO� GRQGH� VH� HVWLPD�:�� /RV� GDWRV� TXH�
SHUWHQHFHQ� D� OD� IURQWHUD� R� DO� LQWHULRU� GH� OD� ]RQD� GH� LQIOXHQFLD� GHO� SDQHO� D� HVWLPDU� VRQ� ORV� TXH� VH� XWLOL]DUiQ� SDUD� UHDOL]DU� OD�
HVWLPDFLyQ�\D�TXH�VRQ� ORV�TXH� WLHQHQ� LQIOXHQFLD�HQ� OD�GHWHUPLQDFLyQ�GHO�YDORU�GH�:�HQ�HO�SDQHO��&RPR�]RQD�GH� LQIOXHQFLD�VH�
XWLOL]D�HQ�PXFKDV�RFDVLRQHV�XQD�HOLSVH�HQ�HO�SODQR�\�XQ�HOLSVRLGH�HQ�HO�HVSDFLR��
E� )LMDU�XQ�YDORU�1PD[�GH�SXQWRV�D�XVDU��6H�VHOHFFLRQDUiQ�ORV�SXQWRV�WRPDQGR�ORV�GH�PHQRUHV�GLVWDQFLDV�DO�SDQHO�GRQGH�VH�
HVWLPD��
F� %~VTXHGD�SRU�RFWDQWHV��6H�GLYLGH�OD�YHFLQGDG�GHO�SDQHO�HQ�]RQDV�HVSDFLDOHV�GH�LQWHUVHFFLyQ�QXOD�D�ODV�TXH�OODPDUHPRV�
RFWDQWHV��6H�VHOHFFLRQD�FLHUWR�Q~PHUR�GH�SXQWRV�HQ�FDGD�XQD�GH�HVWDV�]RQDV�DXQTXH�HQ�DOJXQRV�RFWDQWHV�ORV�SXQWRV�HVWpQ�PX\�
FHUFDQRV�\�HQ�RWURV�QR��
/RV�DOJRULWPRV�GH�%~VTXHGD�VRQ�YDULDGRV��6ROR�PHQFLRQDUHPRV�TXH�HQ�>'HXWVFK�DQG�-RXUQHO������@�VH�H[SOLFDQ�WUHV�GH�HOODV��
([KDXVWLYD��6XSHU�%ORTXH�\�(VSLUDO��
/D�JHRPHWUtD�GH�ORV�SXQWRV�VHOHFFLRQDGRV�HMHUFH�XQD� LPSRUWDQWH� LQIOXHQFLD�HQ� OD�HVWLPDFLyQ�SRU�NULJLQJ��&RQVLGHUHPRV�FXDWUR�
DVSHFWRV��
D� /D� YDULDQ]D� GH� HVWLPDFLyQ� JOREDO� 2

Hσ �FRQRFLGD� WDPELpQ� FRPR� (UURU� GH� &XDOLGDG� \� OLJDGD� D� OD� H[WUDSRODFLyQ� GH�
LQIRUPDFLyQ�GHVGH�XQ�SXQWR�GH�PXHVWUHR�KDVWD�XQ�SDQHO�R�XQ�GRPLQLR��DXPHQWD�HQ�OD�PHGLGD�HQ�TXH�DXPHQWD�OD�LUUHJXODULGDG�
JHRPpWULFD�GH� OD� UHG�� 7DO� FRPR�H[SOLFD� >*DUFtD�*XHUUD�� ������ SiJLQDV� �����@�� HO� YDORU� GH� 2

1Hσ HQ�XQD� UHG� DOHDWRULD� SXUD� HV�
PD\RU�TXH�HO�YDORU�GH 2

2Hσ HQ�XQD�UHG�DOHDWRULD�HVWUDWLILFDGD�\�HVWH�~OWLPR�YDORU� 2
2Hσ HV�PD\RU�TXH�HO�YDORU� 2

3Hσ SDUD�XQD�UHG�
UHJXODU��
E� 6HJ~Q�>'LHKO�\�'DYLG��������SiJLQD��@�VH�FRQRFH�TXH�HQ�JHQHUDO�HO�YDORU�GH� 2

Hσ GHFUHFH��
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L� &XDQGR�DXPHQWH�HO�Q~PHUR�GH�GDWRV�DOUHGHGRU�GHO�SDQHO��
LL� &XDQGR�GHFUHFH�OD�GLVWDQFLD�PHGLD�GH�ORV�GDWRV�FRQ�UHVSHFWR�DO�FHQWUR�GHO�SDQHO��
LLL� &XDQGR�VH�LQFUHPHQWD�OD�GLVWDQFLD�PHGLD�HQWUH�ORV�GDWRV�TXH�VH�XVDQ��R�VHD�FXDQGR�HVWRV�GDWRV�HVWiQ�UHJXODUPHQWH�
GLVWULEXLGRV���
F� &XDQGR� ORV� GDWRV� WLHQHQ�EXHQD� UHJXODULGDG� JHRPpWULFD�� YDUtD� SRFR� HO�Q~PHUR� N� GH� SXQWRV� VHOHFFLRQDGRV� SDUD�FDGD�
HVWLPDFLyQ�SRU�HVWDU�GHQWUR�GH�OD�]RQD�GH�LQIOXHQFLD�FRUUHVSRQGLHQWH��SHUR�VL�ORV�GDWRV�HVWiQ�GLVWULEXLGRV�LUUHJXODUPHQWH�SXHGH�
VXFHGHU� TXH� VH� SURGX]FDQ� JUDQGHV� YDULDFLRQHV� GH� N� GXUDQWH� OD� HVWLPDFLyQ� GH� ORV� SDQHOHV�� (VWD� VLWXDFLyQ� SXHGH� VHU�
FRQWUDSURGXFHQWH�FXDQGR�VH�HVWLPDQ�SDQHOHV�VLWXDGRV�HQ�XQD�]RQD�GH�JUDQGHV�FRQFHQWUDFLRQHV�GH�SXQWRV� �HQ�HVWH�FDVR�VH�
SUHVHQWDUiQ�VLVWHPDV�GH�HFXDFLRQHV�OLQHDOHV�6(/�GH�XQ�DOWR�RUGHQ�\�DXPHQWD�OD�SUREDELOLGDG�GH�TXH�VH�SURGX]FD�HO�IHQyPHQR�
GH�DSDQWDOODPLHQWR��\�FXDQGR�VH�HVWLPDQ�SDQHOHV�HQ�]RQDV�FRQ�SRFDV�PXHVWUDV� �HQ�HVWH�FDVR�VH�HVWLPDUiQ�YDORUHV�GH�:�D�
SDUWLU�GH�XQRV�SRFRV�GDWRV�\�HQ�RFDVLRQHV�FRQ�XQD�SRVLFLyQ�JHRPpWULFD�GHVIDYRUDEOH�FRQ�UHVSHFWR�DO�SDQHO���6H�KDQ�HVWXGLDGR�
YDULDV�VROXFLRQHV�PDWHPiWLFDV�SDUD�HVWH�SUREOHPD�HQWUH� ODV�TXH�VH�SXHGHQ�FLWDU�� OD� �HQ�PL�RSLQLyQ��GLVFXWLEOH�� VLPXODFLyQ�GH�
QXHYRV�GDWRV�>(VWpYH]�\�&XDGRU������@�SDUD�ODV�]RQDV�GH�HVFDVRV�GDWRV�\�OD�FOXVWHUL]DFLyQ�SDUD�ODV�]RQDV�GH�PXHVWUHRV�PX\�
GHQVRV�>'DYLG��������SiJLQDV��������@���
2WUD� VROXFLyQ� SUiFWLFD� SDUD� HO� DVSHFWR� F�� SXHGH� VHU� ILMDU� HO� Q~PHUR�GH� SXQWRV�TXH�VH� XVDUiQ� HQ� ODV� HVWLPDFLRQHV�\� YDULDU� HO�
WDPDxR�GH�OD�]RQD�GH�LQIOXHQFLD�DXPHQWDQGR�R�GLVPLQX\HQGR�SURSRUFLRQDOPHQWH�VXV�GLPHQVLRQHV�KDVWD�TXH�VH�WHQJD�GHQWUR�GH�
OD�]RQD�DSUR[LPDGDPHQWH�HO�Q~PHUR�GHVHDGR��
G� $SDQWDOODPLHQWR��(VWH�IHQyPHQR�VH�SURGXFH�FXDQGR�VH�WLHQHQ�GRV�R�PiV�GDWRV�FX\RV�SXQWRV�HVWiQ�DOLQHDGRV�HQ�XQD�
PLVPD�GLUHFFLyQ�FRQ�UHVSHFWR�DO�SDQHO�GRQGH�VH�HVWLPD��(O�PpWRGR�NULJLQJ��DVLJQD�SHVRV�PD\RUHV�D�ORV�SXQWRV�PiV�FHUFDQRV�DO�
SDQHO�PLHQWUDV�TXH�D�ORV�PiV�DOHMDGRV��³DSDQWDOODGRV´�SRU�ORV�PiV�FHUFDQRV��VH�OHV�DVLJQD�SHVRV�PHQRUHV�GRQGH�HQ�RFDVLRQHV�
SXHGHQ�DSDUHFHU�YDORUHV�QHJDWLYRV��
&XDQGR�VH�SUHVHQWD� OD�VLWXDFLyQ�H[SOLFDGD�HQ�HO�DVSHFWR�G��\�DSDUHFHQ�SHVRV�DL FRQ�YDORUHV�QHJDWLYRV��SXHGH�FRQVLGHUDUVH�OD�
HOLPLQDFLyQ� GH� ORV� SHVRV� QHJDWLYRV� R� VX� WUDQVIRUPDFLyQ� HQ� SHVRV� QR� QHJDWLYRV�� (Q� >.DVXR�<DPDPRWR�� ����@� VH� H[SOLFDQ� HO�
0pWRGR�GH�)URLGHYDX[� �DQXOD� ORV�SHVRV�QHJDWLYRV���HO�0pWRGR�GH�-RXUQHO� \�5DR� �\�HO�0pWRGR�GH�'HXWVFK� �HVWRV�GRV�~OWLPRV�
HVWDQGDUL]DQ� ORV�SHVRV�HQ�HO� LQWHUYDOR� >���@���(O�0pWRGR�GH�'HXWVFK�DVHJXUD�DGHPiV�HO� LQVHVJDPLHQWR� >'HXWVFK������@��2WUD�
IRUPD�GH�UHVROYHU�HO�SUREOHPD�SXHGH�VHU�HOLPLQDU�GHO�FRQMXQWR�GH�SXQWRV�TXH�VH�XVDQ�HQ�OD�HVWLPDFLyQ�DTXHO�TXH�WHQJD�PHQRU�
SHVR�QHJDWLYR��6L�HV�UHSHWLGD�HVWD�RSHUDFLyQ�KDVWD�TXH�WRGRV�ORV�SXQWRV�WHQJDQ�VXV�SHVRV�QR�QHJDWLYRV��HQWRQFHV�VH�WLHQH�XQ�
FRQMXQWR�GH�SXQWRV�DGHFXDGRV��PH�KXELHUD�JXVWDGR�SUREDU�TXH�HVWRV�VRQ�ORV�SXQWRV�QHFHVDULRV�\�VXILFLHQWHV��SDUD�OD�HVWLPDFLyQ�
FRQVLGHUDQGR� OD� ]RQD� GH� LQIOXHQFLD� \� HO� YDULRJUDPD� GHILQLGRV�� 3DUD� DPERV� PpWRGRV� VH� SUHFLVD� GH� XQ� WLHPSR� GH� FiOFXOR�
VLJQLILFDWLYR�SHUR�DGPLVLEOH��
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0HGLDQWH�H[SHULPHQWRV�QXPpULFRV�KH�HQFRQWUDGR�TXH�SDUD�DTXHOORV�YDULRJUDPDV�TXH�HQ� WRGR�VX�GRPLQLR�GH�GHILQLFLyQ� WLHQHQ�
VLJQR� QR� SRVLWLYR� HQ� VX� VHJXQGD� GHULYDGD� UHVSHFWR� D� K�� VH� FXPSOH� TXH� VL� HV� DXPHQWDGR� HO� Q~PHUR� GH� SXQWRV� XVDGRV� HQ�
HVWLPDFLRQHV� SXQWXDOHV�� HQWRQFHV� HO� YDORU� GH� 2

Hσ GLVPLQX\H�� (Q� HVWRV� FDVRV� GHEH� EXVFDUVH� XQD� HVWUDWHJLD� GH� FiOFXOR� TXH�
SHUPLWD��VLQ�DXPHQWDU�GHPDVLDGR�HO�RUGHQ�GH�ORV�6(/��WRPDU�XQ�Q~PHUR�GH�SXQWRV�VXILFLHQWHV���
7LSR�GH�9DULRJUDPD�
(O�PRGHOR�GHEH�UHVSRQGHU�D�OD�UHDOLGDG�\�HVWR�HV�OR�PiV�LPSRUWDQWH��/D�FDOLILFDFLyQ�GH�XQ�PRGHOR�VH�EDVD�HQ��
D� (O�FRQRFLPLHQWR�TXH�VH�WLHQH�GHO�IHQyPHQR�UHDO��
E� (Q�OD�DSUHFLDFLyQ�YLVXDO�GH�OD�FRUUHVSRQGHQFLD�HQWUH�HO�YDULRJUDPD�H[SHULPHQWDO�\�HO�PRGHOR�TXH�DMXVWDPRV��
F� (Q� FULWHULRV� QXPpULFRV� �WDOHV� FRPR� ,*)�� ,QGLFDWLYH� *RRGQHVV� WR� )LW�� SURSXHVWR� SRU� >3DQQDWLHU�� ����@��� OD� YDOLGDFLyQ�
FUX]DGD�>'HXWVFK�\�-RXUQHO��������%OHLQHV��HW��DO�������@��DMXVWHV�PtQLPRV�FXDGUDGRV�FOiVLFRV�>-LDQ��HW��DO�������@��SURJUDPDFLyQ�
OLQHDO�>&KHQ�DQG�-LDR������@��DMXVWHV�FRQGLFLRQDGRV�D�SDVDU�SRU�FLHUWRV�SXQWRV�>/HJUi������@���SRU�HO�PpWRGR�GH�ORV�PRPHQWRV�
>3DUGR�,J~]TXL]D�DQG�'RZG������@��HWF��
(Q� OD�DFWXDOLGDG�HO� WLSR�GH�YDULRJUDPD�PiV�JHQHUDO�TXH�VH�XVD�HV�HO�DQLGDGR�FRQ�DQLVRWURStDV�JOREDOHV�\� ORFDOHV� >'HXWVFK�\�
-RXUQHO��������%OHLQHV��HW��DO�������@��/RV�PLVPRV�WLHQHQ�OD�H[SUHVLyQ�PDWHPiWLFD�JHQHUDO��
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'RQGH�1(�HV�HO�Q~PHUR�GH�HVWUXFWXUDV�\�VH�DVXPH�TXH�SDUD�FDGD�XQD�GH�HVWDV�HVWUXFWXUDV�VH�GHILQH�HO�WLSR��ORV�YDORUHV�GH�VXV�
SDUiPHWURV�QXPpULFRV�\�XQD�$QLVRWURStD�/RFDO�TXH�SHUPLWH�XQ�WUDWDPLHQWR�GLIHUHQFLDGR�GH�ODV�GLVWDQFLDV�K�HQ�FDGD�HVWUXFWXUD��
(VWH�WLSR�GH�PRGHOR�HV�YHUViWLO�\�SUiFWLFDPHQWH�FXEUH�FXDOTXLHU�QHFHVLGDG�GH�PRGHORV�GH�YDULRJUDPDV��VLQ�HPEDUJR�REWHQHU�XQ�
PRGHOR�YDULRJUiILFR�GH�HVWH�WLSR�HV�FRPSOHMR�\�SUHFLVD�GH�XQ�VRIWZDUH�DGHFXDGR�SDUD�VX�GHILQLFLyQ�\�XVR��
3DUD� XQ� YDULRJUDPD� DQLGDGR� FRQ� DQLVRWURStDV� ORFDOHV� HV� EDVWDQWH� GLItFLO� SUHGHFLU� TXH� FDPELRV� VH� SURGXFLUiQ� FXDQGR� ODV�
HVWUXFWXUDV�ORFDOHV�FDPELDQ�SHUR�SDUD�WRGR�HO�PRGHOR�VH�FXPSOH�OR�TXH�\D�KHPRV�H[SOLFDGR��HO�YDORU�GH� 2

Hσ YDUtD�MXQWR�FRQ�OD�
YDULDELOLGDG�H[SUHVDGD�HQ�HO�YDULRJUDPD���
&DUDFWHUtVWLFDV�GHO�3DQHO�
6LJXLHQGR� OD� H[SRVLFLyQ� GH� >'LHKO� \�'DYLG��������SiJLQD��@� VH�FRQRFH�TXH�HQ�JHQHUDO� HO� YDORU�GH� 2

Hσ �REWHQLGR� SRU� NULJLQJ� GH�
EORTXH��GHFUHFH�FXDQGR�ODV�GLPHQVLRQHV�GHO�SDQHO�FUHFHQ���
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/D�IRUPD�GHO�SDQHO�\�VX�RULHQWDFLyQ�HVSDFLDO�LQIOX\HQ�WDPELpQ�HQ�HO�YDORU�GH� 2
Hσ SHUR�GH�IRUPD�EDVWDQWH�FRPSOHMD��,QWXLWLYDPHQWH�

VH�SXHGH�DVXPLU�TXH�HV�FRQYHQLHQWH�GHILQLU�OD�IRUPD�\�RULHQWDU�HVSDFLDOPHQWH�D�ORV�SDQHOHV�WHQLHQGR�HQ�FXHQWD�OD�DQLVRWURStD�GHO�
IHQyPHQR��
(Q�FRQFOXVLyQ�SXHGH�UHLWHUDUVH�TXH�HO�PRGHOR�GH�YDULRJUDPD�TXH�VH�DMXVWH�DO�YDULRJUDPD�H[SHULPHQWDO�REWHQLGR�D�SDUWLU�GH�WRGRV�
ORV� GDWRV�� OD� DQLVRWURStD�� OD� ]RQD� GH� LQIOXHQFLD� \� ODV� FDUDFWHUtVWLFDV� GHO� SDQHO� GH� HVWLPDFLyQ�� WLHQHQ� LQIOXHQFLD� GHFLVLYD� HQ� OD�
HVWLPDFLyQ�SRU�NULJLQJ�\�HQ�HO�YDORU�GH�OD�YDULDQ]D�GH�HVWLPDFLyQ��
�
������6LPXODFLRQ�*HRHVWDGtVWLFD��
/D� VLPXODFLyQ� *HRHVWDGtVWLFD� GHVGH� VX� FUHDFLyQ� SRU� *HRUJH� 0DWKHURQ�� >&XDGRU� *LO� HW�DO��� ����@� KD� HYROXFLRQDGR� SDUD� GDU�
UHVSXHVWD�DO�SUREOHPD�GH�OD�E~VTXHGD�GH�SRVLEOHV�UHDOL]DFLRQHV�GH�XQ�SURFHVR�HVWRFiVWLFR�GHQWUR�GHO�FDPSR�GH�OD�JHRORJtD�\�GH�
RWUDV�FLHQFLDV�GRQGH�VH�DSOLFD�OD�*HRHVWDGtVWLFD��
(Q�OD�LGHD�HVWiQ�FRQWHQLGRV�GRV�PRPHQWRV�LPSRUWDQWHV��
�� /D� VLPXODFLyQ� QR� FRQGLFLRQDO�� 7LHQH� FRPR� REMHWLYR� REWHQHU� YDORUHV� VLPXODGRV� GH� XQD� YDULDEOH� WHQLHQGR� HQ� FXHQWD� OD�
FDUDFWHUL]DFLyQ�JHRHVWDGtVWLFD�GH�HVD�YDULDEOH�REWHQLGD�D�SDUWLU�GH�XQ�FRQMXQWR�GH�GDWRV��PXHVWUD���/RV�GDWRV�VLPXODGRV�SRVHHQ�
VLPLODU�FRQWLQXLGDG�HVSDFLDO�D�OD�GH�ORV�GDWRV�GHO�PXHVWUHR��
�� /D� VLPXODFLyQ� FRQGLFLRQDO�� 6H� RFXSD� GH� REWHQHU� YDORUHV� VLPXODGRV� GH� XQD� YDULDEOH� PHGLDQWH� HO� XVR� GH� QXHYRV� GDWRV�
REWHQLGRV�SRU�VLPXODFLyQ�QR�FRQGLFLRQDO�\�HVWLPDFLyQ�SRU�NULJLQJ�FRQVLGHUDQGR�OD�FDUDFWHUL]DFLyQ�JHRHVWDGtVWLFD�GH�HVD�YDULDEOH��
/RV� GDWRV� VLPXODGRV� FRQGLFLRQDOPHQWH� SRVHHQ� OD� PLVPD� GLVWULEXFLyQ� HVWDGtVWLFD� �KLVWRJUDPD�� PHGLD�� YDULDQ]D�� \� VLPLODU�
FRQWLQXLGDG�HVSDFLDO�TXH� ORV�GDWRV�RULJLQDOHV��$GHPiV�� ORV�YDORUHV�GH� OD�PXHVWUD�\� ORV�YDORUHV�VLPXODGRV�VRQ� LJXDOHV�FXDQGR�
DPERV�WLHQHQ�OD�PLVPD�SRVLFLyQ�HVSDFLDO��
/D�LGHD�GH�OD�6LPXODFLyQ�&RQGLFLRQDO�HV�PDWHPiWLFDPHQWH�VyOLGD�\�SXHGH�VHU�H[SUHVDGD�HQ�VX�FRQFHSFLyQ�PiV�VLPSOH�D�SDUWLU�
GH�ODV�LGHDV�VLJXLHQWHV��
D� 6HD�XQ�FRQMXQWR�GH�Q�GDWRV��[L�=�[L���GRQGH�[L HV�XQ�SXQWR�GHO�HVSDFLR��HQ�JHQHUDO�5Q���$�HVWRV�GDWRV�VH�OHV�KD�FDUDFWHUL]DGR�
SRU�VX�KLVWRJUDPD��PHGLD��YDULDQ]D��YDULRJUDPD��DQLVRWURStD�\�]RQD�GH�LQIOXHQFLD���
E� 3DUD�XQD�ORFDOL]DFLyQ�DUELWUDULD�[�GHO�HVSDFLR�VH�HVWLPD�SRU�NULJLQJ�HO�YDORU�=.�[���'HILQDPRV�OD�GLIHUHQFLD�H� �=�[��±�=.�[���
&XDQGR�OD�ORFDOL]DFLyQ�[�QR�HV�XQR�GH�ORV�SXQWRV�GH�OD�PXHVWUD�VH�FRQRFH�HO�YDORU�GH�HVWLPDGR�SHUR�QR�VH�FRQRFH�HO�YDORU�UHDO�
=�[��\�SRU�WDQWR�WDPSRFR�VH�FRQRFH�OD�GLIHUHQFLD�H��
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F� 6HD�OD�UHODFLyQ��=�[�� �=
�[����H��3RU�GHILQLFLyQ��HO�YDORU�GH�H�QR�WLHQH�FRUUHODFLyQ�HVWDGtVWLFD�FRQ�QLQJ~Q�YDORU�GH�ORV�GDWRV�
^=�[L�`� \� WDPSRFR� HVWi� FRUUHODFLRQDGR� FRQ� QLQJXQD� FRPELQDFLyQ� OLQHDO� GH� HVWRV� GDWRV� �FRPR� SRU� HMHPSOR� OD� HVWLPDFLyQ� SRU�
NULJLQJ�� SRU� OR� TXH� VH� SXHGH� FRQFOXLU� TXH� OD� HVWLPDFLyQ� \� ORV� UHVLGXRV� VRQ� GRV� IXQFLRQHV� DOHDWRULDV� LQGHSHQGLHQWHV� QR�
QHFHVDULDPHQWH�HVWDFLRQDULDV�>%OHLQHV��&��HW��DO������@���
G� 6L�VH�FRQVLGHUD�TXH�=�[��HV�XQD�YDULDEOH�FRQ�GLVWULEXFLyQ�QRUPDO�\�VH�FDOFXOD�OD�VLPXODFLyQ�QR�FRQGLFLRQDO�=6�[��GH�OD�PLVPD�
IXQFLyQ� DOHDWRULD� GHILQLGD� VREUH� WRGR� HO� GRPLQLR� GH� LQWHUpV� \� VH� FDOFXOD� OD� HVWLPDFLyQ� SRU� NULJLQJ�=6.�[�� D� SDUWLU� GH� ORV� GDWRV�
VLPXODGRV�=6�[L���VH�SXHGH�GHILQLU�OD�VLPXODFLyQ�FRQGLFLRQDO�FRPR��
=VF�[�� �=N �[����>�=V�[��±�=VN��[��@�
3DUD� UHDOL]DU� OD� VLPXODFLyQ� FRQGLFLRQDO� HV� LPSUHVFLQGLEOH� TXH� OD� YDULDEOH� HVWp� GLVWULEXLGD� QRUPDOPHQWH�� 6L� HVWR� QR� VXFHGH�
HQWRQFHV�HV�IRU]RVR�WUDQVIRUPDU�FRQYHQLHQWHPHQWH�ORV�GDWRV�RULJLQDOHV�D�XQD�QXHYD�YDULDEOH�FRQ�GLVWULEXFLyQ�QRUPDO��UHDOL]DU�OD�
VLPXODFLyQ� HQ� ODV� QXHYDV� YDULDEOHV� \� ILQDOPHQWH� WUDQVIRUPDU� GH�PDQHUD� LQYHUVD� HO� UHVXOWDGR� SDUD� H[SUHVDUOR� HQ� OD� YDULDEOH�
RULJLQDO��
/DV�DSOLFDFLRQHV�PiV�FRQRFLGDV�GH�OD�6LPXODFLyQ�&RQGLFLRQDO�VRQ�GRV�>%OHLQHV��&��HW��DO������@��
�� (VWXGLR�GH� ODV� IOXFWXDFLRQHV�R�YDULDELOLGDG�GH�XQD�YDULDEOH��/R�PiV�FRP~Q�HV�� WRPDU�HO�SURPHGLR�GH�XQ�Q~PHUR� ILQLWR�GH�
VLPXODFLRQHV�HQ�XQ�FRQMXQWR�GH�SXQWRV�\�DQDOL]DU�OD�YDULDELOLGDG�]RQDO�GH�OD�YDULDEOH��3DUD�XQD�EXHQD�SUiFWLFD�GH�HVWD�DSOLFDFLyQ�
GHEH�UHFRUGDUVH�TXH�KD�VLGR�GHPRVWUDGR�TXH�HO�SURPHGLR�GH�XQ�Q~PHUR�PX\�JUDQGH�GH�VLPXODFLRQHV�HQ�XQ�SXQWR�FRQYHUJH�DO�
YDORU�GHO�NULJLQJ�HQ�HO�SXQWR�>%OHLQHV��&��HW��DO��������SiJLQD����@��
�� (VWXGLR�GH�OD�SUREDELOLGDG�GH�TXH�HO�YDORU�GH�OD�YDULDEOH�TXH�VH�HVWXGLD�HVWp�GHQWUR�GH�FLHUWRV�OtPLWHV��(Q�HVWD�RFDVLyQ�VH�
VLPXOD�XQ�JUDQ�Q~PHUR�Q�GH�YHFHV�HO�YDORU�GH�OD�YDULDEOH�HQ�XQ�SXQWR�\�VH�FXHQWD�HO�Q~PHUR�I�GH�YHFHV�HQ�TXH�HVWH�YDORU�HVWi�
GHQWUR�GH�ORV�OtPLWHV�TXH�VH�DQDOL]DQ��IUHFXHQFLD��\�VH�HVWDEOHFH�OD�SUREDELOLGDG�GH�TXH�OD�YDULDEOH�HVWp�GHQWUR�GH�GLFKRV�OtPLWHV�
FRPR�HO�FRFLHQWH�GH�I�HQWUH�Q��
8QD�SRVLEOH�DSOLFDFLyQ�TXH�VH�PXHVWUD�SDUWLFXODUPHQWH�DWUDFWLYD�HV�OD�GH�FRQVLGHUDU�HO�YDORU�VLPXODGR�R�XQ�SURPHGLR�GH�YDULRV�
YDORUHV�VLPXODGRV�HQ�XQD�ORFDOL]DFLyQ�TXH�QR�SHUWHQHFH�DO�PXHVWUHR��FRPR�HO�YDORU�UHDO�GH�OD�YDULDEOH�HQ�HVH�SXQWR��9HDPRV�ORV�
VLJXLHQWHV�UD]RQDPLHQWRV��
D� 3DUD�TXH�=6&�[��SXHGD� UHSUHVHQWDU�DO�YDORU� UHDO�GHVFRQRFLGR�GH�=�HQ� OD� ORFDOL]DFLyQ�[��HV�QHFHVDULR�\�VXILFLHQWH�TXH�H� �
=6�[��±�=6.�[��OR�FXDO�HTXLYDOH�D�GHFLU�TXH�=�[��±�=.�[�� �=6�[��±�=6.�[���
E� 5HFRUGHPRV�TXH�HO�FRQMXQWR�GH�YDORUHV�^=�[L�`�UHSUHVHQWD�GH�PDQHUD�LGHDO�XQD�GH�ODV�LQILQLWDV�UHDOL]DFLRQHV�GH�XQ�SURFHVR�
HVWRFiVWLFR�^=�[�`��SXHGH�VXSRQHUVH�OD�H[LVWHQFLD�GH�RWUD�UHDOL]DFLyQ�^=6�[M�`�REWHQLGD�SRU�RWUR�³PXHVWUHR´�LQGHSHQGLHQWH�HQ�ODV�
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PLVPDV�X�RWUDV�ORFDOL]DFLRQHV��TXH�SXHGH�FDUDFWHUL]DUVH�WDPELpQ�SRU�VX�KLVWRJUDPD��PHGLD��YDULDQ]D��YDULRJUDPD��DQLVRWURStD�\�
]RQD�GH�LQIOXHQFLD�\�DO�UHDOL]DU�OD�HVWLPDFLyQ�=6.�[��HQ�OD�ORFDOL]DFLyQ�[��VH�SXHGH�GHILQLU�OD�GLIHUHQFLD�K� �=6�[��±�=6.�[���
F� /DV� WpFQLFDV� GH� OD� 6LPXODFLyQ� 1R� &RQGLFLRQDO� SHUPLWHQ� REWHQHU� XQD� UHDOL]DFLyQ� ^=6�[L�`� D� SDUWLU� GH� ORV� GDWRV� RULJLQDOHV�
�[L�=�[L��� WDO� TXH� ORV� QXHYRV� GDWRV� �[L�=6�[L��� SRVHHQ� VLPLODU� FRQWLQXLGDG� HVSDFLDO� TXH� ORV� GDWRV� RULJLQDOHV�� $KRUD� SXHGHQ� VHU�
REWHQLGRV�WDPELpQ�HO�YDORU�=6�[��PHGLDQWH�VLPXODFLyQ�QR�FRQGLFLRQDO�\�HO�YDORU�=6.�[��PHGLDQWH�NULJLQJ�XVDQGR�ORV�GDWRV��[L�=6�[L�����
/D�FXHVWLyQ��HV��¢%DMR�TXH�FRQGLFLRQHV�VRQ�LJXDOHV�H \ K HQ�OD�ORFDOL]DFLyQ�["�
(V�HYLGHQWH�TXH�EDMR�HO�SUDJPDWLVPR�TXH�FDXVD�OD�QHFHVLGDG��HO�YDORU�GH�=6&�[��REWHQLGR�SRU�OD�6LPXODFLyQ�&RQGLFLRQDO�SXGLHUD�
VHU�FRQVLGHUDGR�FRPR�³5HDO´ HQ�OD�ORFDOL]DFLyQ�[��6LQ�HPEDUJR�UHFRUGHPRV��HQ�SULPHU�OXJDU��TXH�WRGR�HO�SURFHVR�GH�6LPXODFLyQ�
&RQGLFLRQDO�VH�EDVD�HQ�OD�FDUDFWHUL]DFLyQ�JHRHVWDGtVWLFD�GH�ORV�GDWRV��[L�=�[L���TXH�SXGLHUDQ�QR�VHU�ORV�PiV�UHSUHVHQWDWLYRV�SDUD�
REWHQHU� OD� LQIRUPDFLyQ�QHFHVDULD�VREUH�HO�FRPSRUWDPLHQWR�JHRHVWDGtVWLFR� UHDO�GH�=�HQ� WRGD� OD� UHJLyQ�GRQGH�VH�HVWXGLD�VREUH�
WRGR�VL�HVWH�FRPSRUWDPLHQWR�SUHVHQWD�DQRPDOtDV�ORFDOHV��
$GHPiV�� HO� IHQyPHQR� GH� ODV� )OXFWXDFLRQHV� (UJyGLFDV� >'HXWVFK� DQG� -RXUQHO�� ����@� LQFLGH� HQ� OD� IDOWD� GH� XQLFLGDG� HQ� ORV�
UHVXOWDGRV��(Q�HVWR�WDPELpQ�LQIOX\H�HO�KHFKR�GH�TXH�ORV�FRQRFLPLHQWRV��H[SHULHQFLD�\�RSLQLyQ�GH�FDGD�JUXSR�GH�LQYHVWLJDGRUHV�HQ�
SDUWLFXODU��GHILQHQ�HQ�JUDQ�PHGLGD� ORV� UHVXOWDGRV�GHO�DMXVWH�GHO�PRGHOR� WHyULFR�DO�YDULRJUDPD�H[SHULPHQWDO�� OD�GHILQLFLyQ�GH� OD�
]RQD�GH�LQIOXHQFLD�\�OD�GHWHUPLQDFLyQ�GH�OD�DQLVRWURStD��
'HVGH�XQ�SXQWR�GH�YLVWD�PHWRGROyJLFR��HV�REYLR�TXH�VL�WHQHPRV�VXILFLHQWHV�UD]RQHV�SDUD�DFHSWDU�D�=6&�[��FRPR�HO�YDORU�UHDO�GH�=�
HQ� OD� ORFDOL]DFLyQ� [�� HQWRQFHV� QR� VHUi� QHFHVDULR� XWLOL]DU� RWURV�PpWRGRV�� \D� TXH� HO� HUURU� FRQ� UHVSHFWR� DO� YDORU� UHDO�� REWHQLGR�
PHGLDQWH�OD�VLPXODFLyQ�FRQGLFLRQDO�VHUtD���HQ�FXDOTXLHU�ORFDOL]DFLyQ��
'HVGH�OD�GpFDGD�GH�ORV����GHO�VLJOR�;;�VH�PDQHMy�OD�LGHD�GH�XVDU�OD�VLPXODFLyQ�SDUD�FRPSDUDU�GRV�PpWRGRV�\�SDUD�LQFUHPHQWDU�
OD�GHQVLGDG�GHO�PXHVWUHR�>'DYLG��������SiJLQD����@�SHUR�DO�UHVSHFWR�HVWH�DXWRU�SODQWHD��
³7KH�FULWLFLVP�WR�WKLV�PRGHOV� LV�REYLRXV��7KH�VLPXODWLRQ�LV�QRW�WKH�UHDOLW\��7KHUH�LV�RQO\�RQH�DQVZHUV��7KH�SURRI�RI� WKH�SXGGLQJ�
LV«��6R�IDU�WKH�IHZ�VLPXODWLRQV�PDGH�ZKLFK�LW�KDV�EHHQ�SRVVLEOH�WR�FKHFN�KDYH�D�SRVWHULRUL�SURYHV�WR�EH�DGHTXDWH´���
8QD�DVHYHUDFLyQ�DFWXDO�VH�HVWDEOHFH�HQ�>&XDGRU�*LO�\�4XLQWHUR�6LOYHULR���������SiJLQD���@�DO�SODQWHDU��
³/D�HVWLPDFLyQ�WLHQH�FRPR�REMHWLYR�SURSRUFLRQDU�HQ�FDGD�ORFDOL]DFLyQ�D�HVWLPDU�XQ�YDORU�=
�[��OR�PiV�SUy[LPR�SRVLEOH�DO�YDORU�UHDO�
\ GHVFRQRFLGR�=�[��GHO�IHQyPHQR�HVWXGLDGR��/D�HVWLPDFLyQ�QR�UHSURGXFH�OD�GLVSHUVLyQ�GH�ORV�GDWRV�UHDOHV��PiV�ELHQ�VXEHVWLPD�
HQ�JHQHUDO�HVWD�GLVSHUVLyQ��-RXUQHO���������3RU�HO�FRQWUDULR�OD�VLPXODFLyQ��R�PHMRU�OD�VLPXODFLyQ�FRQGLFLRQDO�GH�OD�JHRHVWDGtVWLFD��
UHSURGXFH�ORV�GRV�SULPHURV�PRPHQWRV�H[SHULPHQWDOHV��PHGLD�\�FRYDULDQ]D�&�K��R�6HPLYDULRJUDPD�γ�K���GH�ORV�GDWRV�UHDOHV��DVt�
FRPR�HO� KLVWRJUDPD�� HV� GHFLU�� VH� UHSURGXFHQ� ODV�SULQFLSDOHV� FDUDFWHUtVWLFDV�GH� GLVSHUVLyQ� GHO� IHQyPHQR� UHDO�GH� DFXHUGR� D� OD�
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LQIRUPDFLyQ�GLVSRQLEOH��$KRUD��HQ�FDGD� ORFDOL]DFLyQ��HO�YDORU�VLPXODGR�=6�[��QR�HV�HO�PHMRU�HVWLPDGRU�GH�=�[�� �TXH�HV�SRVLEOH�
REWHQHU´��
������7HRUtD�GH�ODV�YDULDEOHV�UHJLRQDOL]DGDV��95��
/D�95�HV�DTXHOOD�TXH�FDUDFWHUL]D�FXDOLWDWLYD�\�FXDQWLWDWLYDPHQWH�XQ� IHQyPHQR�HQ� WLHPSR�\�R�HVSDFLR�FRQ�HVWUXFWXUD�GH�DXWR�
FRUUHODFLyQ� GLFKR�GH�RWUD�PDQHUD��HV�DTXHOOD�FX\R�YDORU�HQ�XQ�SXQWR�GHQWUR�GH�XQ�\DFLPLHQWR�HV�IXQFLyQ�GH�VX�PDJQLWXG�\�GH�VX�
VRSRUWH��YROXPHQ��IRUPD�\�RULHQWDFLyQ���'H�OR�DQWHULRUPHQWH�SODQWHDGR�VH�GHGXFH�TXH�ODV�95�QR�VRQ�PDV�TXH�DTXHOODV�YDULDEOHV��
XVXDOPHQWH�XWLOL]DGDV�HQ�OD�YLGD�SUiFWLFD��1L��)H��&R��HWF���TXH�VH�FDUDFWHUL]DQ�SRU�WHQHU�XQ�FDUiFWHU�DOHDWRULR�\�D�VX�YH]�WHQHU�
XQD�HVWUXFWXUD�GHILQLGD�HQ�XQD�UHJLyQ�GHWHUPLQDGD�HQ�HO�HVSDFLR�� UHJLGD�SRU�VXV�SURSLHGDGHV�\� IHQyPHQRV�JHROyJLFRV�TXH� OD�
FRQWURODQ��HVWD�HVWUXFWXUD�JHQHUDOPHQWH�WLHQH�XQ�VHQWLGR�JHROyJLFR�SRU� OR�TXH�OD�FRQYLHUWH�HQ�XQD�KHUUDPLHQWD�SRGHURVD�HQ�OD�
PRGHODFLyQ�GH�XQ�\DFLPLHQWR��
&RPR�SXHGH�DSUHFLDUVH�FODUDPHQWH�HV�LPSRUWDQWH�OD�XWLOL]DFLyQ�GH�OD�95�SDUD�GHILQLU�ORV�GLIHUHQWHV�FDPSRV�JHRPpWULFRV�GRQGH�
HVWDV�VH�GHVDUUROODQ�HQ�HO�HVSDFLR��HVWR�HV�HQ�HVHQFLD�OD�GHWHUPLQDFLyQ�R�PHMRUDPLHQWR�GHO�PRGHOR�JHRPpWULFR��/D�95�SHUPLWH�D�
VX�YH]�GHWHUPLQDU�ODV�FDUDFWHUtVWLFDV�TXH�WHQGUi�HO�PRGHOR�PDWHPiWLFR��HV�GHFLU��HO�WDPDxR�\�IRUPD�GH�ORV�EORTXHV��OD�DQLVRWURStD�
GH� ORV� GDWRV�� WLHQH� JUDQ� LQIOXHQFLD� HQ� OD� GHWHUPLQDFLyQ� GH� ORV� YDORUHV� GH� FDGD� XQR� GH� ORV� EORTXHV� GHO� PRGHOR� PDWHPiWLFR�
LQGHSHQGLHQWHPHQWH�GH�VX�QDWXUDOH]D��GHWHUPLQDGRV�HVWRV�SRU�HVWLPDFLyQ�\�PRGHODFLyQ��
(V�LPSRUWDQWH�GHVWDFDU�TXH�SDUD�UHDOL]DU�HVWR�HV�QHFHVDULR�WHQHU�PX\�HQ�FXHQWD�ODV�RWUDV�SDUWHV�GHO�PRGHOR�JHROyJLFR��SXHV�OD�
95� SRU� Vt� VROD� QR� SHUPLWH� GHWHUPLQDU� ODV� FDUDFWHUtVWLFDV� GH� FXDOTXLHUD� GH� ORV� VXE�PRGHORV� GH� IRUPD� FRUUHFWD�� VL� QR� TXH� OD�
GHWHUPLQDFLyQ� GH� ORV� FRPSRQHQWHV� GHO�PRGHOR� JHROyJLFR� VH� UHDOL]D� GH� IRUPD� LQWHUDFWLYD� HQWUH� ODV� 95� \� HO� UHVWR� GH� ORV� VXE�
PRGHORV��*HROyJLFR��JHRPpWULFR�\�PDWHPiWLFR���
(V�LPSRUWDQWH�UHVDOWDU�OD�LQIOXHQFLD�GH�OD�JHRORJtD�HQ�OD�IRUPD�\�WDPDxR�GHO�EORTXH��ODV�GLPHQVLRQHV�HQ�GHWHUPLQDGD�GLUHFFLyQ�
GHSHQGHQ�GH�OD�YDULDELOLGDG�GH�ORV�GDWRV�HQ�HO�HVSDFLR��HVWR�JHQHUDOPHQWH�FRLQFLGH�FRQ�ORV�HMHV�GHO�HOLSVRLGH�GH�OD�DQLVRWURStD�\�
ODV�GLPHQVLRQHV�GH� ORV�PLVPRV��/RV�EORTXHV�VRQ�GH� IRUPD�UHJXODUHV��D�SHVDU�GH�VHU�XQ�\DFLPLHQWR�VHGLPHQWDULR�VHQFLOOR�FRQ�
OtPLWHV�ItVLFRV�ELHQ�GHILQLGRV�TXH�FRQVWLWX\HQ�HO�WHFKR�\�HO�SLVR�GH�HVWRV�EORTXHV�SHUR�FRQ�XQD�FRPSOHMD�UHG�GH�GLVWULEXFLyQ��
�
������(67,0$&,Ï1�325�(/�0e72'2�'(�,19(562�'(�/$�',67$1&,$���
(V�LQWXLWLYR�VXSRQHU�TXH�OD�LQIOXHQFLD�SRWHQFLDO�GHO�YDORU�GH�XQD�PXHVWUD�VREUH�XQ�SXQWR�R�EORTXH�D�HVWLPDU�GHFUHFH�FXDQGR�HVWH�
VH�DOHMD�GH�GLFKR�SXQWR��(O�DWULEXWR�HVWLPDGR�FDPELDUi�FRPR�IXQFLyQ�LQYHUVD�GH�OD�GLVWDQFLD��(Q�RWUDV�SDODEUDV��VH�DVLJQD�PD\RU�
SHVR�D�ORV�YDORUHV�GH�ODV�PXHVWUDV�PiV�SUy[LPDV�\�PHQRU�SHVR�D�ODV�PiV�DOHMDGDV�GHO�SXQWR�GH�HVWLPDFLyQ��
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�������0HWRGR�,QYHUVR�GH�OD�GLVWDQFLD�
(VWH� FDVR� SDUWLFXODU� �S ��� IXH� SRVLEOHPHQWH� HO� SULPHU�PpWRGR�DQDOtWLFR� SDUD� OD� LQWHUSRODFLyQ� GH� ORV� YDORUHV� GH� OD� YDULDEOH� GH�
LQWHUpV�HQ�SXQWRV�QR�PXHVWUHDGRV��(VWD�WpFQLFD�VH�KD�FRQYHUWLGR�HQ�XQD�GH�ODV�PiV�SRSXODUHV�SRU�VX�VHQFLOOH]��(Q�SULQFLSLR�VH�
DGRSWD�OD�KLSyWHVLV�GH�TXH�LPSRUWDQFLD�GH�XQ�GDWR�DLVODGR�UHVSRQGH�D�XQD�IXQFLyQ�LQYHUVD�GH�OD�GLVWDQFLD��(O�REMHWLYR�GHO�PpWRGR�
HV�DVLJQDU�XQ�YDORU�D�XQ�SXQWR�R�EORTXH�PHGLDQWH�OD�FRPELQDFLyQ�OLQHDO�GH�ORV�YDORUHV�GH�ODV�PXHVWUDV�SUy[LPDV��(VWH�PpWRGR�VH�
EDVD�HQ�XQD�FRPELQDFLyQ�OLQHDO�GDGD�SRU��=
�[�� �∑ λL�=�[L�
(Q�OD�TXH�λL VRQ�ORV�SHVRV�SURSRUFLRQDOHV�DO�LQYHUVR�GH�OD�GLVWDQFLD�HXFOLGLDQD�HQWUH�ODV�ORFDOL]DFLRQHV�PXHVWUHDGDV�\�OD�TXH�VH�
GHVHD�HVWLPDU��HVWRV�SHVRV�VRQ�FDOFXODGRV�SRU��
� λL  ���GRL���∑��GRM�
'RQGH��GRL�HV�OD�GLVWDQFLD�HQWUH�OD�ORFDOL]DFLyQ�D�HVWLPDU�\�OD�ORFDOL]DFLyQ�GH�OD�PXHVWUD�L��
*HQHUDOL]DQGR�REWHQHPRV��
� =
�[�� �>∑L���Q���GRL =�[L�@���∑L ��Q��GRM
6H�SXHGHQ�REWHQHU�GLVWLQWRV�HVWLPDGRUHV�VL�HVFULELPRV�OD�HFXDFLyQ�DQWHULRU�FRPR��
� =
�[�� �>∑L ��Q����GRL�ω =�[L�@���∑L ��Q���GRM�ω
&XDQGR�;�FRLQFLGH�FRQ�XQR�GH��ORV�SXQWRV�;L HQWRQFHV�QR�VH�SXHGH�DSOLFDU�OD�IyUPXOD�DQWHULRU�\�VH�DVXPH�TXH�=
�[� �=�[L���
1RWH�TXH�VL�ω  ��VH�REWLHQH�OD�HFXDFLyQ�DQWHULRU��

3DUD�DSOLFDU�HO�PpWRGR�HV�QHFHVDULR�HQ�SULPHU� OXJDU�HVFRJHU�HO�YDORU�GHO�H[SRQHQWH�GHO�LQYHUVR�GH�OD�GLVWDQFLD��3RU� OD�IyUPXOD�
TXHGD�FODUR�TXH�HQ�OD�PHGLGD�TXH�HVWH�DXPHQWD�GLVPLQX\H�OD� LQIOXHQFLD�GH�ORV�YDORUHV�GH�ODV�PXHVWUDV�PiV�DOHMDGDV��HQ�HVD�
PLVPD�PHGLGD�DXPHQWD�OD�GH�ODV�PiV�SUy[LPDV��&RQ�HO�LQFUHPHQWR�GH�OD�SRWHQFLD��OD�LQWHUSRODFLyQ�GH�ODV�OH\HV�HQWUH���SXQWRV�
SDVD�GHO�SULQFLSLR�GH�ORV�FDPELRV�JUDGXDOHV���[ ���DO�SULQFLSLR�GH�ORV�YHFLQRV�PiV�FHUFDQRV���
6H�GHEH� UHVDOWDU�TXH�GLItFLOPHQWH�HQ� OD�QDWXUDOH]D� OD�FRQFHQWUDFLyQ�GH�XQ�HOHPHQWR�TXtPLFR�VH�VXERUGLQH�D� OD� OH\�GH� OD� OtQHD�
UHFWD�\�PXFKR�PHQRV�DO�SULQFLSLR�GH� ODV�]RQDV�GH� LQIOXHQFLD��8Q�H[SRQHQWH� LJXDO�D�GRV�SURGXFH�XQD� LQWHUSRODFLyQ� LQWHUPHGLD�
�VROXFLyQ�GH�FRPSURPLVR��HQWUH�DPERV�SULQFLSLRV��3RU�HVWD�UD]yQ��HO�PpWRGR�VH�FRQRFH�WDPELpQ�FRPR�LQYHUVR�GH�OD�GLVWDQFLD�DO�
FXDGUDGR���
3DUD�VHOHFFLRQDU�HO�YDORU�TXH�VH�YD�D�HPSOHDU�VH�XWLOL]y� OD�YDOLGDFLyQ�FUX]DGD��&RPR�HO�H[SRQHQWH�QR�HV�FHUR��HO�PpWRGR�GHO�
LQYHUVR�GH�OD�GLVWDQFLD�QR�VH�UHGXFH�D�XQD�PHGLD�DULWPpWLFD�GHQWUR�GH�OD�YHFLQGDG�GH�E~VTXHGD�R�VHD��D�WRGDV�ODV�PXHVWUDV�QR�
VH�OH�DVLJQD�XQ�PLVPR�SHVR�LQGHSHQGLHQWHPHQWH�GH�OD�GLVWDQFLD�TXH�OD�VHSDUD�GHO�SXQWR�D�HVWLPDU��
�
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������/$�*(2(67$'Ì67,&$�&202�+(55$0,(17$�3$5$�/$�&$5$&7(5,=$&,Ð1�'(�81�<$&,0,(172��
/D� JHRHVWDGtVWLFD� HV� XQD� UDPD� UHFLHQWH� TXH� FRPELQD� D� ODV� FLHQFLDV�PDWHPiWLFDV� FRQ� ODV� JHROyJLFDV� TXH�� D� GLIHUHQFLD� GH� OD�
HVWDGtVWLFD�FRQYHQFLRQDO��VLUYH�SDUD�FXDQWLILFDU� OD� LQFHUWLGXPEUH�\�HVSHFLILFDU� OD� IRUPD�HQ�TXH�pVWD�YDUtD�HQ�HO�HVSDFLR�WLHPSR��
8QR�GH�VXV�FDPSRV�GH�DSOLFDFLyQ�HV�OD�FDUDFWHUL]DFLyQ�GH�UHVHUYRULRV��TXH�LQYROXFUD�XQ�FRQMXQWR�GH�PpWRGRV�GHWHUPLQtVWLFRV�\�
SUREDELOtVWLFRV��FX\R�REMHWLYR�HV�GHILQLU�HO�PRGHOR�PiV�SUREDEOH�GH�XQ�UHVHUYRULR��FRQ�VXV�IRUPDV�GH�FXHUSRV��KHWHURJHQHLGDGHV�
SHWURItVLFDV��JHRPHWUtD�HVWUXFWXUDO�\�FDUDFWHUL]DFLyQ�SDOHRDPELHQWDO��
(O� \DFLPLHQWR� SRVHH� SR]RV� LUUHJXODUPHQWH� GLVWULEXLGRV�� &XDQGR� OD� HPSUHVD� *HRPLQHUD� 2ULHQWH� WRPy� OD� GHFLVLyQ� GH� OOHYDU�
DGHODQWH� OD� WDUHD�GH�SHUIRUDFLyQ�� VH�QHFHVLWDED�FRQRFHU�TXp�SRUFHQWDMH� LED�D� WHQHU�GH�HQFRQWUDU�1L��)H�\�&R�� OR� FXDO� LPSOLFD�
PLQLPL]DU�ODV�LQFHUWH]DV�TXH�VH�GHVSUHQGHQ�GH�OD�IDOWD�GH�KRPRJHQHLGDG�GHO�FXHUSR��'H�HVWD�IRUPD��ODV�SRVLELOLGDGHV�GH�KDOODU�HO�
UHFXUVR� EXVFDGR� DXPHQWDQ� R� GLVPLQX\HQ� VHJ~Q� ODV� FRQGLFLRQHV� R[LGDFLyQ�� HQWUH� RWURV� IDFWRUHV�� $Kt� HV� GRQGH� HQWUD� OD�
JHRHVWDGtVWLFD�� SRU� VHU� XQD� KHUUDPLHQWD� TXH� SHUPLWH� HVWLPDU� HQ� XQ� SXQWR� TXp� YDORU� DSUR[LPDGR� VH� YD� D� WHQHU� GH� XQD�
GHWHUPLQDGD�SURSLHGDG��\�TXp�LQFHUWLGXPEUH�DVRFLDGD�VH�WLHQH�D�HVD�HVWLPDFLyQ��TXH�FRPELQDGD�FRQ�RWUDV�JHRFLHQFLDV�SHUPLWH�
LQWHJUDU�OD�LQIRUPDFLyQ�GH�SR]RV�D�ILQ�GH�GHWHUPLQDU�QXHYDV�ORFDFLRQHV�SDUD�XQD�PD\RU�H[SORWDFLyQ�GHO�\DFLPLHQWR��
�(O�PpWRGR�JHRHVWDGtVWLFR�OLQHDO�HV�HO�TXH�VH�KD�HPSOHDGR�GXUDQWH�ORV�WUDEDMRV�GH�PRGHODFLyQ�JHROyJLFRV�GHO�VHFWRU�&5,,,���GHO�
\DFLPLHQWR�&DQWDUDQD��HO�FXDO�FRQVLVWH�HQ�OD�GHWHUPLQDFLyQ�GHO�YROXPHQ�XWLOL]DGRV�SDUD�ORV�FiOFXORV�GH�UHFXUVRV��DGHPiV�SDUD�
WUDEDMRV�SRVWHULRUHV�SHUPLWLUi�YHU�HO�GHVDUUROOR�GH�ODV�GLIHUHQWHV�OLWRORJtDV��WDQWR�HQ�OD�YHUWLFDO�FRPR�HQ�OD�KRUL]RQWDO��
(O�.ULJLQJ�HV�HO� WpUPLQR�TXH�VH�KD�GHQRPLQDGR�SDUD�GHVLJQDU�FRPR�PHMRU�HVWLPDGRU� OLQHDO� LQVHVJDGR�GH�XQ�SXQWR�\�DO�PHMRU�
SURPHGLR�PyYLO� OLQHDO� SRQGHUDGR� GH� XQ� EORTXH�� /D� FRQIHFFLyQ� \� HVWLPDFLyQ� GH� ORV� YDULRJUDPDV�� QRUPDOPHQWH� VH� DSOLFD� D� OD�
PRGHODFLyQ�GH�OD�IXQFLyQ�TXH�UHIOHMD�OD�FRUUHODFLyQ�HVSDFLDO�GH�ODV�YDULDEOHV��/D�FRQWLQXLGDG�HVSDFLDO�D�LQYHVWLJDU�D�SDUWLU�GH�OD�
FRQIHFFLyQ�GH�ORV�YDULRJUDPDV�H[SHULPHQWDOHV�\�VX�DMXVWH�D�XQ�PRGHOR�GH�YDULRJUDPD�HO�FXDO�VH�HPSOHD�SDUD�HVWLPDU��SRU�OR�TXH�
HV�QHFHVDULR� WHQHU�HQ�FXHQWD�HO�HVSDFLDPLHQWR�GH� ORV�GDWRV�HQ�FDGD�GLUHFFLyQ�SDUD�GHILQLU� OD�GLVWDQFLD�HQWUH�SDUHV�GH�SXQWRV�
�ODJ���SRU�OR�TXH�VH�KDFH�QHFHVDULR�OD�HOLPLQDFLyQ�GH�YDORUHV�DQyPDORV��(O�FiOFXOR�GH�ORV�UHFXUVRV�VH�UHDOL]D��FXDQWLILFDQGR�ODV�
XQLGDGHV�GH�VHOHFWLYLGDG�PLQHUD��FRQ�SRVLELOLGDGHV�GH�VHU�H[SORWDGDV��
�
����02'(/$&,Ð1�'(O�<$&,0,(172�
8Q�PRGHOR�HV�XQD�KLSyWHVLV�GH�WUDEDMR�R�VLPXODFLyQ�GHQWUR�GH�ODV�FLHQFLDV�GH�OD�WLHUUD��SRU�OR�TXH��HQ�HO�VHQWLGR�HVWULFWR�VH�GLVHxD�
XQ�PRGHOR�EDVDGR�HQ�GDWRV�GHVFULSWLYRV��HVWDGtVWLFRV�\�SRU�PpWRGRV�DQDOyJLFRV�FRQ�XQ�PDUJHQ�GHWHUPLQDGR�GH�HUURU��([LVWHQ�
YDULRV�HVTXHPDV�SDUD�OD�UHDOL]DFLyQ�GH�PRGHORV��SDUD�HO�WUDEDMR�HQ�HVWXGLR�VH�WRPy�XQRV�GH�ORV�PiV�UHSUHVHQWDWLYRV��PRGHOR�GH�
EORTXH��� (O� PRGHOR� DJOXWLQD� HO� UHVWR� GH� ODV� FRQFHSFLRQHV� \� IRUPDWRV� GH� PRGHORV� H[LVWHQWHV�� DVt� FRPR� ORV� SURFHGLPLHQWRV�
HVWDQGDUL]DGRV�SDUD�UHVROYHU�HVWD�WDUHD��(O�PRGHOR�HV�FRPSDWLEOH�D�FUHDU�FRQ�ORV�VRIWZDUH�GH�SXQWD�HQ�HO�PXQGR�GHO�WLSR�VLVWHPD�
PLQHUR�\�RSWLPL]DFLyQ��HQWUH�ORV�PiV�SRSXODUHV�HVWiQ��'$7$0,1(��0,&52�/,1;��*(0&20��0,&520,1(��6853$&��98/&$1��
:+,77/(��6H�WLHQH�OD�SRVLELOLGDG�GH�DSOLFDU�ODV�WpFQLFDV�\�WHFQRORJtDV�GH�SXQWD�VLQ�HQWUDU�HQ�FRQWUDGLFFLyQ�FRQ�OD�HVWUXFWXUD�GHO�



���
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PRGHOR��([LVWH�FRPSDWLELOLGDG�FRQ�WpFQLFDV�GH�HVWLPDFLyQ�UHVHUYDV�UHFXSHUDEOHV��DVt�FRPR�XQD�IiFLO�LPSOHPHQWDFLyQ�HQ�FXDOTXLHU�
SUR\HFWR�PLQHUR�� LQGHSHQGLHQWHPHQWH�GHO�HVWDGLR�HQ�TXH�VH�HQFXHQWUH��(O�PRGHOR�PiV�XWLOL]DGR�HV�HO�DSOLFDGR�D� ORV�VRIWZDUHV�
DQWHV�PHQFLRQDGRV��SRU�HVWR�OD�HVWUXFWXUD�GHO�PRGHOR�SURSXHVWR�SHUPLWH�PRGHODU�HO�\DFLPLHQWR�GH�IRUPD�LQWHJUDO�\�HILFLHQWH��
3ULPHUDPHQWH�VH�GHILQH� OD� FRUUHODFLyQ�JHROyJLFD�GH� ODV� FDSDV�R�QLYHOHV�SURGXFWLYRV�D� WUDYpV�GH�XQ�PRGHOR� WULGLPHQVLRQDO�GH�
FDUiFWHU�GLVFUHWR�HQ� OD�PHGLGD�HQ�TXH�SHUPLWH�GLVSRQHU�VyOR�GH�GDWRV�SXQWXDOHV�\�SDUFLDOHV�SRUTXH�~QLFDPHQWH�VH�PRGHOD� OD�
SURIXQGLGDG� \� HO� HVSHVRU� GHO� HYHQWR� FRUUHODFLRQDGR�� 3DUD� FRPSOHWDU� XQD� GHVFULSFLyQ� HVWiWLFD� GH� UHVHUYDV� VH� FDOFXODQ� ODV�
SURSLHGDGHV�OLPRQtWLFDV�SURPHGLR�GH�FDGD�FDSD�R�QLYHO�D�SDUWLU�GH�ORV�GDWRV�GH�SHUILOHV�GH�SR]R��\�ILQDOPHQWH��D�WUDYpV�GHO�.ULJLQJ�
GH�ORV�PDSDV�GH�PRGHORV�JHQHUDGRV���
/RV� GDWRV� GLVSRQLEOHV� VREUH� OD� FRQFHQWUDFLyQ� GHO� 1L�� )H� \� &R�� VH� REWXYLHURQ� HQ� XQD� FDPSDxD� GH� H[SORUDFLyQ� � GH� � SR]RV��
YHUWLFDOHV��XWLOL]DQGR��WUHV�UHGHV�FXDGUDGDV�SODQDV�GH����
����P�����
����P������
�����P��(Q�ORV�SR]RV�VH�WRPDURQ�������PXHVWUDV�
GH�PH]FODV�GHO�PDWHULDO�D�LQWHUYDORV�GH���P��3DUD�OD�SUR\HFFLyQ�GHO�PRGHOR��GH�IRUPD�WDO�TXH�VH�SXGLHUDQ�LQFOXLU�ORV�WUHV�WLSRV�GH�
UHGHV�GH�H[SORUDFLyQ�VH�FUHy�XQD�UHG�GH�GLVWULEXFLyQ�SODQD�GH��������� 
���������P��OD�TXH�FRQGLFLRQD�XQD�PHMRU�DSOLFDFLyQ�GHO�
FiOFXOR�FRQ�EDVWD�HIHFWLYLGDG�GHO�PLVPR��
3DUD� DOFDQ]DU� PD\RU� SUHFLVLyQ� HQ� OD� PRGHODFLyQ� HV� QHFHVDULR� XWLOL]DU� VRSRUWHV� FRQ� GHWHUPLQDGRV� WDPDxRV� \� IRUPDV�� HQ�
GHSHQGHQFLD�GH�IDFWRUHV�FRPR��DVSHFWRV�GH�tQGROH�JHRHVWDGtVWLFR�WDO�FRPR�OD�PDOOD�GH�LQIRUPDFLyQ�H[SHULPHQWDO��HO�DOFDQFH�GHO�
YDULRJUDPD�� OD� DQLVRWURStD�� HQWUH� RWURV�� DVSHFWRV� SXUDPHQWH� JHROyJLFRV��(VWRV� VRQ� ORV�PiV� LPSRUWDQWHV� SXHV� GHWHUPLQDQ� ODV�
FDUDFWHUtVWLFDV�TXH�LQIOX\HQ�HQ�HO�UHVWR�GH�ORV�DVSHFWRV�DQWHV�PHQFLRQDGRV��HQWUH�ORV�DVSHFWRV�PiV�UHOHYDQWHV�VH�HQFXHQWUD�OD�
PRUIRORJtD�GHO�\DFLPLHQWR��VX�FRPSOHMLGDG�JHROyJLFD��OD�GHVFULSFLyQ��UHIHUHQFLDV�JHQHUDOHV��DPELHQWH�JHROyJLFR��HWF��3DUD�ORJUDU�
UHVXOWDGRV�SUHFLVRV�VH� OOHYy�D�FDER� OD� FRQIHFFLyQ�GHO�PRGHOR�GH�EORTXHV�HO� FXDO� VH�EDVD�HQ�XQD�VHULH�GH�FHOGDV�FXERLGDOHV��
UHJXODUHV�HQ�WUHV�GLPHQVLRQHV�DFRSODGDV�HQ�HO�HVSDFLR�GHILQLGR�SRU�XQ�YROXPHQ�GHWHUPLQDGR��&DGD�FHOGD�FRQWLHQH�XQD�VHULH�GH�
DWULEXWRV�GHVFULSWLYRV�GHO�\DFLPLHQWR��HQ�HO�YROXPHQ�RFXSDGR�SRU�ODV�PLVPDV��(O�PRGHOR�GHSHQGH�GH�OD�LQIRUPDFLyQ�UHIOHMDGD�HQ�
IRUPD�GH�WDEOD�R�EDVH�GH�GDWRV�GRQGH�FDGD�FDPSR�GHILQH�ODV�SURSLHGDGHV�GH�FDGD�FHOGD�\�HVWDV�D�VX�YH]�HVWiQ�GHILQLGDV�SRU�
FDGD�UHFRUG��6H�OH�OODPD�UHFRUG�D�OD�ILOD�GH�XQD�EDVH�GH�GDWRV��JHQHUDOPHQWH�FDGD�ILOD�UHSUHVHQWD��ORV�YDORUHV�GH�FDGD�EORTXH�HQ�
HO�PRGHOR��ODV�YDULDEOHV�HVWiQ�GHILQLGDV�SRU�ODV�FROXPQDV�GH�OD�EDVH�GH�GDWRV�\�VH�FRQRFHQ�FRPR�FDPSR���(V�LPSRUWDQWH�UHVDOWDU�
OD� LQIOXHQFLD� GH� OD� JHRORJtD� HQ� OD� IRUPD� \� WDPDxR� GHO� EORTXH�� S�� HM�� ODV� GLPHQVLRQHV� HQ� GHWHUPLQDGR� iQJXOR� GH� GLUHFFLyQ�
GHSHQGHQ�GH�OD�YDULDELOLGDG�GH�ORV�GDWRV�HQ�HO�HVSDFLR��HVWRV�JHQHUDOPHQWH�FRLQFLGHQ�FRQ�ORV�HMHV�GHO�HOLSVRLGH�GH�OD�DQLVRWURStD�
\ ODV�GLPHQVLRQHV�GH�ORV�PLVPRV��
/D�HMHFXFLyQ�GHO�DOFDQFH�WRWDO�IXH�GHVDUUROODGD�SRU�ODV�QXHYDV�KHUUDPLHQWDV�PLQHUDV�TXH�DSRUWy�HO�6RIWZDUH�0LQHUR�*(0&20��
2WURV�SURJUDPDV�IXHURQ�XWLOL]DGRV�SDUD�OD�HQWUDGD�GH�GDWRV�FRPR�0LFURVRIW�([FHO��$�FRQWLQXDFLyQ�VH�LOXVWUD�XQ�GLDJUDPD�GHO�IOXMR�
GH�WUDEDMR��9HU�)LJXUD�1������
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)LJXUD�1�����'LDJUDPD�GH�IOXMR�GH�WUDEDMR�
�
����&203,/$&,Ð1�'(�/$�,1)250$&,Ð1�(;,67(17(�<�&5($&,Ð1�'(�/$�%$6(�'(�'$726��
)XH� UHFRSLODGD�� RUJDQL]DGD� \� YDOLGDGD� WRGD� OD� LQIRUPDFLyQ� JHROyJLFD� \� UHVXOWDGRV� GH� ORV� DQiOLVLV� GHO� PXHVWUHR� UHDOL]DGR� HQ�
GLIHUHQWHV�HWDSDV�GH�ODV� LQYHVWLJDFLRQHV�DQWHULRUHV�FRUUHVSRQGLHQGR�D�HOOD� ORV�VLJXLHQWHV�YRO~PHQHV�SDUD� OD�]RQD�GHQWUR�GH�OD�
&RQFHVLyQ��

9 ����SR]RV���XQ�WRWDO�GH���������PHWURV�GH�SHUIRUDFLyQ�WRPDGRV�D�SDUWLU�GH�OD�WDEOD�+HDGHU��
9 � ����PXHVWUHRV�SDUD�DQiOLVLV�TXtPLFR�FRPSOHWR���)H�1L�\�&R����

/RV� UHVXOWDGRV� HPLWLGRV� VREUH� ORV� FRQWHQLGRV� TXtPLFRV� GH� ODV� PXHVWUDV� VH� FRUUHVSRQGHQ� D� ORV� HVWiQGDUHV� GH� FRQWURO� GH� OD�
FDOLGDG� SDUD� GLFKRV� HOHPHQWRV�� VHJ~Q� DSDUHFH� HQ� ORV� LQIRUPHV� DSUREDGRV� SRU� OD� 2ILFLQD� 1DFLRQDO� GH� 5HFXUVRV� 0LQHUDOHV��
DGHPiV�GHO�FRPSOHMR�GH�PpWRGRV�GH�DSR\R�HPSOHDGRV�SDUD�HVWD�LQWHUSUHWDFLyQ�\�HYDOXDFLyQ��OR�TXH�UHVSDOGD�DGHFXDGDPHQWH�HO�
SUHVHQWH�WUDEDMR��
3DUD�HO�SUHVHQWH� WUDEDMR��VH�SURFHGLy�SULPHUR�D� UHDOL]DU�XQ� OHYDQWDPLHQWR�GH� OD� LQIRUPDFLyQ�GLVSRQLEOH�HQ� ORV� LQIRUPHV�DUULED�
UHIHULGRV��TXH�VH�HQFXHQWUDQ�HQ�DUFKLYRV�� OD�FXDO� IXH�SRVWHULRUPHQWH�WHFOHDGD��YDOLGDGD�\� OOHYDGD�D�ILFKHURV�GH�IRUPDWR�$6&,,��
DVLPLODEOHV� SRU�*(0&20�� H� LPSRUWDGRV� D� HVWH� VRIWZDUH�� TXHGDQGR� HQWRQFHV� HVWUXFWXUDGD� OD� EDVH� GH� GDWRV� GH� OD� VLJXLHQWH�
IRUPD��
7DEODV� � ,QIRUPDFLyQ�TXH�FRQWLHQHQ�
+($'(5� ,GHQWLILFDFLyQ�GHO�SR]R��FRRUGHQDGDV�GH�OD�ERFD�GH�ORV�SR]RV�\�VX�SURIXQGLGDG��
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6859(<6� &RQWLHQH�SDUD�FDGD�SR]R�OD�VLJXLHQWH�LQIRUPDFLyQ��3R]R��'HVGH��+DVWD��$FLPXW�\�ÈQJXOR�GH�LQFOLQDFLyQ�GH�FDGD�
LQWHUYDOR��
$66$<� (VWD�WDEOD�FRQWLHQH�XQ�UpFRUG�SDUD�FDGD�XQD�GH�ODV�PXHVWUDV�D�ODV�TXH�VH�OHV�UHDOL]y�DQiOLVLV�TXtPLFR�FRPSOHWR��SRU�OR�
TXH�FDGD�UpFRUG�WLHQH�ORV�VLJXLHQWHV�FDPSRV��3R]R��GHVGH��KDVWD��ORQJ���1R��0XHVWUD��)H�1L�\�&R��
/,7+2/2*<��&RQWLHQH�ODV�OLWRORJtDV�SUHVHQWHV�HQ�FDGD�XQR�GH�ORV�SR]RV�SHUIRUDGRV���
8QD� WDEOD�DX[LOLDU��&RPSyVLWR� �PXHVWUDV� UHJXODUL]DGDV�D� WRGD� OD�SRWHQFLD�~WLO�� IXH�JHQHUDGD�\�RIUHFH� LQIRUPDFLyQ�GHQWUR�GH� OD�
EDVH�GH�GDWRV���
3DUD�DTXHOORV�LQWHUYDORV�GRQGH�QR�VH�GLVSXVR�GHO�DQiOLVLV�TXtPLFR�VH�HPSOHDURQ�ORV�FDUDFWHUHV�HVSHFLDOHV�16�TXH�VLJQLILFD��1R�
6DPSOHG��\�TXH�VRQ�DVLPLODGRV�SRU�HO�VRIWZDUH�HPSOHDGR��
(Q�ODV�WDEODV�1�������\���VH�H[SRQHQ�OD�EDVH�GH�GDWRV�GH�UHIHUHQFLD��
�
����$1É/,6,6�(67$'Ì67,&2�<�(6758&785$/�'(�/$�,1)250$&,Ð1�',6321,%/(�
(VWH� DQiOLVLV� VH� UHDOL]D� FRQ� HO� REMHWLYR� GH� HVWDEOHFHU� HO� FDUiFWHU� HVWDGtVWLFR� GH� OD� GLVWULEXFLyQ� GH� ORV� SULQFLSDOHV� SDUiPHWURV�
JHyORJR�LQGXVWULDOHV�\�FXDQWLILFDU�VX�FRQWLQXLGDG�HVSDFLDO��
(O�$QiOLVLV�([SORUDWRULR GH�ORV�GDWRV�FRQVLVWH�HQ�UHDOL]DU�XQ�DQiOLVLV�HVWDGtVWLFR�GH�ORV�GDWRV�GLVSRQLEOHV�R�ORV�JHQHUDGRV�D�SDUWLU�
GH�ORV�FRPSyVLWRV�FRQ�HO�REMHWLYR�GH�FDUDFWHUL]DU�HO�FRPSRUWDPLHQWR�HVWDGtVWLFR�GH�ODV�GLVWLQWDV�YDULDEOHV�HQ�HO�GHSyVLWR�\�HQ�ODV�
XQLGDGHV�JHROyJLFDV�TXH�OR�LQWHJUDQ��
(O�DQiOLVLV�HVWDGtVWLFR�FRPLHQ]D�FRQ�HO�HVWXGLR�GH�OD�GLVWULEXFLyQ�GH�IUHFXHQFLD�OD�FXDO�LQGLFD�FRPR�VH�GLVWULEX\HQ�ODV�PXHVWUDV�HQ�
LQWHUYDORV�UHJXODUHV�GH�ORV�SRVLEOHV�YDORUHV��$�SDUWLU�GH�DTXt�OD�FRQVWUXFFLyQ�GH�KLVWRJUDPDV�\�JUiILFRV�GH�SUREDELOLGDGHV��FRQ�OR�
FXDO�VH� ORJUD�VDFDU�FRQFOXVLRQHV�VREUH�HO� WLSR�GH�GLVWULEXFLyQ�TXH�VLJXHQ� ORV�GDWRV�� OD�SUHVHQFLD�GH�YDORUHV�KXUDFDQDGRV�\� OD�
SRVLEOH�H[LVWHQFLD�GH�SREODFLRQHV�FRPSOHMDV��ELPRGDOLGDG�R�PXOWLPRGDOLGDG���
(O�$QiOLVLV�(VWUXFWXUDO�R�HVWXGLR�YDULRJUiILFR VHJ~Q��$UPVWURQJ��\�&DULJQDQ��������HVWD�FRPSXHVWR�SRU��

9 (O�FiOFXOR�GHO�VHPLYDULRJUDPD�H[SHULPHQWDO��
9 (O�DMXVWH�D�HVWH�GH�XQ�PRGHOR�WHyULFR�FRQRFLGR��

(O� FDOFXOR� GHO� VHPLYDULRJUDPD� H[SHULPHQWDO� HV� OD� KHUUDPLHQWD� JHRHVWDGtVWLFD� PiV� LPSRUWDQWH� HQ� OD� GHWHUPLQDFLyQ� GH� ODV�
FDUDFWHUtVWLFDV�GH�YDULDELOLGDG�\�FRUUHODFLyQ�HVSDFLDO�GHO�IHQyPHQR�HVWXGLDGR��&KLFD�2OPR��������HV�GHFLU��WHQHU�FRQRFLPLHQWR�GH�
FyPR� OD� YDULDEOH� FDPELD� GH� XQD� ORFDOL]DFLyQ� D� RWUD� �/DPRUH\� \� -DFREVRP� ������� �,VVDNV� ������� UHSUHVHQWDQGR� HO� ~WLO� PiV�
LPSRUWDQWH�GH�TXH�GLVSRQH�HO�JHRHVWDGtVWLFR�SDUD�HO�DQiOLVLV�GHO�IHQyPHQR�PLQHUDOL]DGR�R�GH�OD�YDULDEOH�GH�GLVWULEXFLyQ�HVSDFLDO�
HQ�HVWXGLR��
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����(/�02'(/2�*(2/Ð*,&2�<�3$57(6�48(�/2�,17(*5$1�
(V�HO�PiV�LPSRUWDQWH��SXHV�GHILQH�ODV�FDUDFWHUtVWLFDV�TXH�WHQGUi�HO�PRGHOR�GHO�\DFLPLHQWR��HV�GHFLU��VH�KDFH�UHIHUHQFLD�DO�PRGHOR�
GHO�\DFLPLHQWR��VH�HPSOHDQ�ORV� WpUPLQRV�PRGHODFLyQ�JHROyJLFD�\�PRGHOR�JHROyJLFR�GHO�\DFLPLHQWR��5HJXOD�HO�FRPSRUWDPLHQWR��
YDULDELOLGDG�\�GLVWULEXFLyQ�GH�ODV�YDULDEOHV�UHJLRQDOL]DGDV�HQ�HO�HVSDFLR���
(Q�HVWH�PRGHOR�VH�H[SOLFD�GH�IRUPD�VHQFLOOD��FRQFUHWD�\�UHSUHVHQWDWLYD�ODV�FDUDFWHUtVWLFDV�JHROyJLFDV�GHO�\DFLPLHQWR��6H�XVD�SDUD�
WUDWDU� GH� UHIOHMDU� GLFKDV� FXDOLGDGHV� HQ�PRGHORV� GH� EORTXHV� HPSOHDGRV� SRVWHULRUPHQWH� SDUD� OD� HVWLPDFLyQ�� VREUH� WRGR�� SDUD�
JDUDQWL]DU�PD\RU�SUHFLVLyQ�D�OD�KRUD�GH�HVWLPDU�ORV�UHFXUVRV�PLQHUDOHV��/D�JHRORJtD�GHO�\DFLPLHQWR�UHJXOD�HO�FRQRFLPLHQWR�GH�XQ�
IHQyPHQR�JHROyJLFR��HV�SUHPLVD�SUHYLD�SDUD�HO�HPSOHR�GH�FXDOTXLHUD�GH�ODV�KHUUDPLHQWDV�PDWHPiWLFDV��
(V�REYLR�TXH�IXQGDPHQWDOPHQWH�OD�PRGHODFLyQ�PDWHPiWLFD��HV�HO�SURFHVR�TXH�SDUWH�GHO�DQiOLVLV�JHROyJLFR��FRQ�HO�FXDO�VH�UHDOL]D�
XQ�PRGHOR�SUHYLR�GHO�\DFLPLHQWR��(O� UHVWR�GH� ORV�PRGHORV�\�KHUUDPLHQWDV�HPSOHDGDV�VRQ�VLPSOHPHQWH�XQD�YtD�SDUD�DOFDQ]DU�
PD\RU�SUHFLVLyQ�HQ�ORV�UHVXOWDGRV��
(O�PRGHOR�JHROyJLFR�VH�KD�FRQIHFFLRQDGR�SRU�WUHV�SDUWHV�IXQGDPHQWDOHV��
���0RGHOR�JHROyJLFR�GHVFULSWLYR��
���0RGHOR�JHRPpWULFR��
���0RGHOR�PDWHPiWLFR�R�GH�EORTXHV��
(VWRV�HVWiQ�HVWUHFKDPHQWH�UHODFLRQDGRV��OR�TXH�LQGLFD�TXH�SDUD�REWHQHU�XQR�KD\�TXH�WHQHU�HQ�FXHQWD�ORV�RWURV��(Q�VX�FRQMXQWR�
H[SOLFDQ�ODV�SDUWLFXODULGDGHV�GHO�\DFLPLHQWR�PRGHODGR�ORJUiQGRVH�OD�HVWLPDFLyQ�\�VLPXODFLyQ�GHO�IHQyPHQR�DQDOL]DGR�GH�IRUPD�
HILFD]���
/D� XWLOL]DFLyQ� GH� OD� WHRUtD� GH� ODV� YDULDEOHV� UHJLRQDOL]DGDV� �95� WLHQH� OD� YHQWDMD� GH� VHU� OD� ~QLFD� FDSD]� GH� GDU� UHVSXHVWD�
VDWLVIDFWRULD�D�ORV�SUREOHPDV�FRQ�SUHFLVLyQ�ySWLPD�D�SDUWLU�GH�OD�LQIRUPDFLyQ�GLVSRQLEOH��SRU�OD�DPSOLD�DSOLFDFLyQ�TXH�KD�WHQLGR�OD�
JHRHVWDGtVWLFD� HQ� OD�PRGHODFLyQ� GH� \DFLPLHQWRV�� VH� DVXPH� OD� WHRUtD� GH� OD� YDULDEOH� UHJLRQDOL]DGD� FRPR� HQODFH� FXDQWLWDWLYR� \�
FXDOLWDWLYR�GH�ORV�WUHV�0RGHORV�DQWHULRUPHQWH�SODQWHDGRV��
������(O�PRGHOR�JHROyJLFR�GHVFULSWLYR�
(Q�VX�HVHQFLD�UHFRJH�WRGD�OD�LQIRUPDFLyQ�JHROyJLFD�UHODFLRQDGD�FRQ�HO�\DFLPLHQWR�\�REMHWR�GH�HVWXGLR��&RQVWLWX\H�OD�EDVH�GH�OD�
RUJDQL]DFLyQ�VLVWHPiWLFD�GH�OD�LQIRUPDFLyQ�VREUH�HO�\DFLPLHQWR�\�SHUPLWH�HO�DJUXSDPLHQWR�GH�ORV�PLVPRV�HQ�GLIHUHQWHV�FDWHJRUtDV�
WD[RQyPLFDV��GH�PRGR�TXH�HQJORED�ODV�95�TXH�FDUDFWHUL]DQ�HO�\DFLPLHQWR�FRPR�VLVWHPD��1R�HV�QHFHVDULR�WHQHU�HQ�FXHQWD�ORV�
GDWRV� H[SHULPHQWDOHV�� FRPR� GDWRV� LQIHULGRV� SRU� PpWRGRV� DQDOyJLFRV�� S�HM��� 3URFHVR� GH� HYROXFLyQ� JHROyJLFD� GH� XQD� ]RQD�
GHWHUPLQDGD�� UHFRQVWUXFFLyQ� GH� ORV� VXFHVRV� JHROyJLFRV� D� SDUWLU� GH� GDWRV� HVWUDWLJUiILFRV�� WLSRV� GH� URFDV�� WH[WXUDV�� UDQJR� GH�
HGDGHV��DPELHQWH�GHSRVLFLRQDO��HQFXDGUH�WHFWyQLFR��WLSRV�GH�\DFLPLHQWRV�DVRFLDGRV��HWF���
������0RGHOR�JHRPpWULFR�
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6HSDUD�HO�\DFLPLHQWR�GH�ODV�URFDV�GH�FDMD�\ D�VX�YH]�VXEGLYLGH�HO�\DFLPLHQWR�GH�IRUPD�WDO�TXH�ORV�OtPLWHV�HVSDFLDOHV�GH�FDGD�VXE�
]RQD� FRQVWLWX\HQ� VRSRUWHV� GRQGH� ODV�YDULDEOHV� UHJLRQDOL]DGDV� FDUDFWHULFHQ� SREODFLRQHV� HVWDGtVWLFDPHQWH� UHJXODUHV�� VLQ� R� FRQ�
LQWHUSUHWDFLyQ�JHROyJLFD�SRVLEOH���
/RV�OtPLWHV�VH�FUHDURQ�GHVGH�XQ�SXQWR�GH�YLVWD�FRQ�XQ�FDUiFWHU�HPLQHQWHPHQWH�WpFQLFR�\�HFROyJLFR��OR�TXH�IDFLOLWy�OD�HMHFXFLyQ�GHO�
SUR\HFWR� HQ� FRUUHVSRQGHQFLD� FRQ� OD� OLWRORJtD�� SURGXFWR� D� ORV� UDVJRV� HVWUXFWXUDOHV� WULGLPHQVLRQDOHV� R� FDPELRV� EUXVFRV� HQ� OD�
PLQHUDOL]DFLyQ�REVHUYDGD�D�WUDYpV�GHO�FRPSRUWDPLHQWR�GH�ORV�HOHPHQWRV�TXtPLFRV��HQ�DOJXQRV�FDVRV��OD�GHWHUPLQDFLyQ�GH�HVWRV�
OtPLWHV�VH�UHDOL]DURQ�SRU�DQiOLVLV�FXDOLWDWLYDPHQWH�FRPSOHMRV��
������0RGHOR�PDWHPiWLFR�
7DPELpQ�FRQRFLGR�FRPR�PRGHOR�QXPpULFR�R�GH�EORTXHV��HV�HO�UHVXOWDGR�GH�OD�HVWLPDFLyQ�R�OD�VLPXODFLyQ��FRQGLFLRQDO�R�QR��GH�
ODV� SURSLHGDGHV� GH� FDGD�95� HQ� XQ� HVSDFLR� OLPLWDGR� SRU� HO� FDPSR� JHRPpWULFR� \� OD� DVLJQDFLyQ� GH� YDORUHV�� TXH� SXHGHQ� R� QR�
FDUDFWHUL]DU�GHWHUPLQDGR�HVSDFLR�GHO�PRGHOR�JHRPpWULFR��(Q�HVHQFLD��HV�OD�FDUDFWHUL]DFLyQ�GHO�FRPSRUWDPLHQWR�GH�ODV�95�\�RWUDV�
YDULDEOHV�HQ�HO�HVSDFLR� \�HQ�IXQFLyQ�GH�HOODV�GHWHUPLQDU�SRU�GLIHUHQWHV�YtDV�VX�YDORU�HQ�XQ�VRSRUWH�GH� WDPDxR�GHWHUPLQDGR�\�
GHILQLGR�HQ�XQ�FDPSR�JHRPpWULFR�SUHYLDPHQWH�HVWDEOHFLGR� HV�GHFLU��XQD�VHULH�GH�FHOGDV�UHJXODUHV�HQ�IRUPD�GH�FXERV�XELFDGRV�
FRQWLQXDPHQWH� HQ� WUHV� GLPHQVLRQHV� SDUD� DEDUFDU� XQ� YROXPHQ� HQ� HO� HVSDFLR�� &DGD� FHOGD� WLHQH� DWULEXWRV� TXH� GHVFULEHQ� ODV�
SURSLHGDGHV�GH�OD�PDVD�GH�URFD�TXH�VH�HQFXHQWUD�HQ�GLFKD�FHOGD��(V�GH�JUDQ�LPSRUWDQFLD��SXHV�SHUPLWH�FRQRFHU�OD�YDULDELOLGDG�
GH�ORV�GDWRV�D�HVFDOD�HVSDFLDO��
�
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&$3Ë78/2�,,,� $1$/,6,6�'(�/26�5(68/7$'26��
����,1752'8&&,Ð1�
/RV� UHVXOWDGRV� REWHQLGRV� GH� OD� LQYHVWLJDFLyQ� UHDOL]DGD� HQ� HO� \DFLPLHQWR� &DQWDUDQD�� WXYR� OXJDU� SRU� XQD� FRUUHFWD� HMHFXFLyQ� \�
FRQIRUPDFLyQ�GH�OD�PHWRGRORJtD�GH�OR�WUDEDMRV�UHDOL]DGRV�FRPR�VH�GD�FODUDPHQWH�D�FRQRFHU�HQ�HO�FDStWXOR�DQWHULRU��3XHVWR�TXH�
HQ� GLFKR� FDStWXOR� \D�PHQFLRQDGR� QR� VH� KL]R� UHIHUHQFLD� D� DOJXQRV� SURFHGLPLHQWRV� SDUD� GH� HVWH�PRGR�DSOLFDU� OD�PHWRGRORJtD�
SURSXHVWD��VH�KDFH�DOXVLyQ�D�ORV�SDUiPHWURV�VHJXLGRV�SDUD�TXH�GH�HVWH�PRGR�VH�SXHGDQ�ORJUDU�ORV�UHVXOWDGRV�SURSXHVWRV��$QWHV�
TXH�WRGR��VH�FUHy�XQD�EDVH�GH�GDWRV�HQ�HO�0LFURVRIW�2IILFH�$FFHVV�GH�GRQGH�VH�H[SRUWDURQ�GRV�WDEODV�DO�0LFURVRIW�2IILFH�([FHO�
WDOHV� FRPR� %'�SULQFLSDO�� %'�VHFXQGDULD�� /DV� PLVPDV� VH� FRQYLUWLHURQ� HQ� OD� H[WHQVLyQ� �W[W��� SRU� VHU� XQD� H[WHQVLyQ� OD� FXDO� HV�
DVLPLODGD�SRU�HO�*HPFRP��VRIWZDUH�WDO��HQ�HO�FXDO�VH�UHDOL]DURQ�WRGRV�\�FDGD�XQR�GH�ORV�WUDEDMRV���(VWDV�WDEODV�VH�H[SRUWDURQ�DO�
SURJUDPD��VH�UHYLVDURQ�\�VH�YDOLGDURQ��6H�FDUJDURQ�ORV�SR]RV�HQ���'��VH�FUHDURQ�SHUILOHV�HQ�GLUHFFLyQ�1RUWH��VH�FUHDURQ�JUiILFRV�
WDOHV�FRPR�KLVWRJUDPDV�\�GH�SUREDELOLGDG��DVt�FRPR�OD�UHDOL]DFLyQ�GH�OD�HVWDGtVWLFD�GHVFULSWLYD��8QD�YH]�UHDOL]DGR�HVWH�WUDEDMR�VH�
OOHYy�D�FDER�OD�PHWRGRORJtD�SUHFLVDGD�HQ�HO�FDStWXOR�DQWHULRU��
(V�QHFHVDULR�KDFHU�QRWRULR�TXH�SDUD� OD� UHDOL]DFLyQ�GHO�PRGHOR�GH�OH\HV�VH�KL]R�HYLGHQWH�HO�HPSOHR�GHO�PpWRGR�GH�HVWLPDFLyQ�
SDUD�HO�1tTXHO�SRU�.ULJLQJ�RUGLQDULR�FRPR�ELHQ�VH�HYLGHQFLD�HQ�HO�FDStWXOR�DQWHULRU��3DUD�OD�HVWLPDFLyQ�GHO�HVFRPEUR�VH�HPSOHy�HO�
PpWRGR�GH�HO�,QYHUVR�GH�OD�GLVWDQFLD�DO�FXDGUDGR��HV�XQ�PpWRGR�PXFKtVLPR�PDV�VHQFLOOR�HO�FXDO�VH�HPSOHy�SDUD�OD�HVWLPDFLyQ�GHO�
)H�SHUR�GH�PDQHUD�LQGHSHQGLHQWH�GHO�HVFRPEUR�\�GHO�&R�HO�FXDO�VH�GHWHUPLQy�FRPR�WRGR�HQ�VX�FRQMXQWR�SRU�VX�GLVWRUVLRQDGR�
FRPSRUWDPLHQWR��
(O�VHFWRU�,,,���GHO�\DFLPLHQWR�&DQWDUDQD��9HU�FDStWXOR�,,�02'(/$&,Ï1�'(/�<$&,0,(172�SiJ����� SRU�SUHVHQWDU�XQD�FRPSOHMD�
UHG�FXDGUDGD�SODQD�VH�FRQMXJy�D�XQD�VROD�UHG�� OD�FXDO�HV�P~OWLSOR�HQWUH� ORV� WUHV� WLSRV�GH�UHGHV�H[LVWHQWHV�GH�H[SORUDFLyQ��SRU�
FXDQWR�SDUD�OD�UHDOL]DFLyQ�GHO�PRGHOR�GH�EORTXHV�VH�GHWHUPLQy�XQ�WDPDxR�UHSUHVHQWDWLYR�SDUD�WRGRV�ORV�WLSRV�GH�UHGHV�H[LVWHQWHV�
GH�WDO�PRGR�VH�OH�DVLJQy�XQ�WDPDxR�GH�������
 ������P�
� � P�GH�DOWXUD��6H�OHV�DVLJQy�DWULEXWRV�FRPR��

�

/D� YDOLGDFLyQ� FUX]DGD� VH� UHDOL]y� GH� IRUPD� FRQYHQFLRQDO�� \� HPSOHDQGR� FRPR� FULWHULRV� GH� UHODFLyQ� GHO� HUURU� \� OD� YDULDQ]D� GH�
NULJHDJH��HQWRQFHV�ORV�JUiILFRV�GH�GLVSHUVLyQ��=��[��±�=�N�[��a N��
(Q� HO� FiOFXOR� HPSOHDQGR� YDOLGDFLyQ� FUX]DGD� VH� GHWHUPLQD� OD� IXQFLyQ� GH� GLVWULEXFLyQ� GH� ORV� UHVLGXDOHV�� OD� PHGLD� \� YDULDQ]D�
H[SHULPHQWDO�GH�HVWRV�HVWDGtJUDIRV�\�SRU�~OWLPR�VH�FDOFXOD�HO�HUURU�HQ�WpUPLQRV�SUREDELOtVWLFRV��(VWR�QR�HV�PiV�TXH�OD�GLIHUHQFLD�
HQWUH�HO�YDORU�UHDO�FRQRFLGR�HQ�XQ�SXQWR�\�HO�YDORU�HVWLPDGR�HQ�HVH�SXQWR��VLQ�WHQHU�HQ�FXHQWD�VX�YDORU�UHDO�GXUDQWH�OD�HVWLPDFLyQ���
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�� � � ���
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$UHD�GH�HVWXGLR��6HFWRU�,,,��&DQWDUDQD��
�
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3HUILO�UHSUHVHQWDWLYR�FRUWH]D��������1�
�

9LVWD��'�GH�OD�WRSRJUDItD�FRQ�ORV�SR]RV��
/D�PRGHODFLyQ�WRSRJUiILFD�KD�VLGR�UHVXOWDGR�YLWDO�SDUD�OD�REWHQFLyQ�GH�GDWRV�PiV�SUHFLVRV�SDUD�HO�GHVDUUROOR�GHO�SUHVHQWH�WUDEDMR��
SRU�OR�TXH�VH�KL]R�QHFHVDULR�UHDOL]DU�OD�WRSRJUDItD�GHO�VHFWRU�,,,���GHO�\DFLPLHQWR�&DQWDUDQD�SRU�SUREOHPDV�GH�GLUHFFLyQ�\�SRU�IDOWD�
GH�FRQRFLPLHQWR�DFHUFD�GH� ORV�GDWRV�QHFHVDULRV�D�HPSOHDU�SRU� OD�(PSUHVD�*HRPLQHUD�2ULHQWH� OD�FXDO�QR�SUHVHQWy� WRGRV� ORV�
GDWRV� QHFHVDULRV� GHVGH� HO� SXQWR� GH� YLVWD� WRSRJUiILFR�� 'HQWUR� GH� OD� HVWUXFWXUD� GH� OD� EDVH� GH� GDWRV� TXH� OD� HPSUHVD� DQWHV�
PHQFLRQDGD�DFFHGLy� D� GDU�� HV� WRWDOPHQWH� LPSUHFLVD� OD� ORFDOL]DFLyQ� WRSRJUiILFD� GHO� iUHD� FRPR� REMHWR� GH� HVWXGLR�� (O� VRIWZDUH�
*(0&20�WLHQH� OD�RSFLyQ�GH�PRGLILFDU�\�DMXVWDU�HO� UHOLHYH�HQ�HO�FXDO�VH�GHVHD�PRGHODU�XQ�VHFWRU�GHWHUPLQDGR�SUHFLVDQGR� ORV�
SXQWRV�HVWUXFWXUDOHV�VLQ�TXH�RFXUUDQ�FRPSLODFLRQHV�QL� LPSUHFLVLRQHV�HQWUH�HO� SLVR�\�HO� WHFKR�GH� OD� ]RQD�D�PRGHODU��7HQLHQGR�
WRGDV�HVWDV�GLILFXOWDGHV�SUHVHQWHV��VH�SURFHGLy�D�OD�FRQIHFFLyQ�GH�SHUILOHV�HQ�GRV�GLPHQVLRQHV�FRQ�GLUHFFLyQ�1RUWH�\�VH�FUHy�XQD�
YLVWD� HQ� WUHV� GLPHQVLRQHV� SDUD� GH� HVWH� PRGR� WHQHU� PiV� FODUD� HO� iUHD� HQ� HO� FXDO� VH� UHDOL]DUtD� SRVWHULRUPHQWH� HO� DQiOLVLV�
HVWDGtVWLFR�HQ�HO�6HFWRU�,,,���GHO�\DFLPLHQWR�&DQWDUDQD��DVt�FRPR�HO�PRGHOR�GH�EORTXH��
(Q�OD�YLVWD�WRSRJUiILFD�VH�PXHVWUDQ�WRGRV�ORV�SR]RV�ORV�FXDOHV�SUHVHQWDQ�HQ�VXV�VHFFLRQHV�HVWUDWLJUiILFDV�OD�FDQWLGDG�GH�1L��)H�\�
&R�HQ�SRU�FLHQWR�DVt�FRPR�OD�SURIXQGLGDG��HO� WLSR�GH�SR]R�\� ODV�PXHVWUDV�GH�FDGD�XQR�GH�ORV�PLVPRV��6H�SXHGH�SUHFLVDU�FRQ�
FODULGDG�ORV�WLSRV�GH�UHGHV�GH�H[SORUDFLyQ�FXDGUDGD�TXH�SUHVHQWD�HO�REMHWR�GH�HVWXGLR�GH�PRGR�TXH�VH�SXHGH�GHWHUPLQDU�FRQ�XQD�
H[DFWLWXG�PHGLD� OD�GLVWDQFLD�FXDGUDGD�GH�FXDOTXLHU�SR]R�GH�GLFKR�VHFWRU� ,,,���� �3DUD�FXPSOLU�FRQ� ORV�REMHWLYRV�SURSXHVWRV��VH�
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UHDOL]y�XQ�SODQ�HVWUDWpJLFR�SDUD�OD��HMHFXFLyQ�GHO�SUHVHQWH�WUDEDMR��SURGXFWR�D�ORV�DMXVWHV�UHDOL]DGRV�SRU�OD�HVFDVD�LQIRUPDFLyQ�
H[LVWHQWH� FRQ� UHVSHFWR� D� OD� WRSRJUDItD� VH� WXYR� TXH� UHFXUULU� D� GLIHUHQWHV� OLWHUDWXUDV� GLVSRQLEOHV�� SDUD� SRGHU� WHQHU� XQD� EDVH�
LQIRUPDWLYD�TXH�SHUPLWLHUD�HPSOHDU� OD�PHWRGRORJtD�DGHFXDGD�� VH� UHDOL]y�XQD�E~VTXHGD�ELEOLRJUiILFD�� IXQGDPHQWDOPHQWH�VREUH�
FRQFHSFLRQHV�HPSOHDGDV�JHRJUiILFDPHQWH���
����(67,0$&,Ð1�<�6,08/$&,Ð1�'(�/26�&217(1,'26�'(�/26�(/(0(1726��
6H� UHDOL]y� XQD� UHYLVLyQ� GH� OD� FRQILDELOLGDG� GH� OD� EDVH� GH� GDWRV�� GRQGH� VH� VHSDUDQ� ORV� GDWRV� DQyPDORV� R� DEHUUDQWHV�� /D�
GHVFULSFLyQ�GH� OD�GDWD��HV� LPSRUWDQWH�GHWHUPLQDU�DOJXQRV�GHWDOOHV�FRQ� OD�GLVWULEXFLyQ�D� OD�TXH�VH�DMXVWDQ� ORV�GDWRV�\�FRQ�TXp�
SUHFLVLyQ�HVWR�RFXUUH��OD�YDULDQ]D��PHGLD�\�RWURV�HVWDGtJUDIRV��FRHILFLHQWH�GH�YDULDFLyQ��WRGR�HOOR�GH�IRUPD�HVSDFLDO��6H�HIHFWXy�XQ�
HVWXGLR�GH�OD�HVWUXFWXUD�GH�ORV�GDWRV��DQiOLVLV�HVWUXFWXUDO���SRU�OR�TXH�VH�WXYR�PXFKR�FXLGDGR�FRQ�OD�SUHVHQFLD�GH�IHQyPHQRV�TXH�
SXGR�DIHFWDU�VHQVLEOHPHQWH�HO�UHVXOWDGR�GH�OD�HVWLPDFLyQ��WDOHV�FRPR���
D���3UHVHQFLD�GH�WHQGHQFLDV�ORFDOHV��
E���0DOD�FRQWLQXLGDG�GH�OD�GDWD�UHODFLRQDGD�FRQ�HO�HIHFWR�SHSLWD���
F���3UHVHQFLD�GH�PLFUR�UHJLRQDOL]DFLyQ���
6H� KL]R� HO� HVWXGLR� GH� OD� OH\� GH� GLVWULEXFLyQ� GH� ODV� IXQFLRQHV� DOHDWRULDV� D� WUDYpV� GHO� HVWXGLR� YDULRJUiILFR�� (Q� HVWH� FDVR� QRV�
UHIHULPRV� D� SUHVHQFLD� GH� HVWDFLRQDULGDG�� FXDVL�HVWDFLRQDULGDG� \� DOHDWRULHGDG�� (VWXGLR� GH� OD� DQLVRWURStD� \� VX� LQWHUSUHWDFLyQ�
JHROyJLFD��VH� UHDOL]y� OD�JHRPpWULFD�]RQDO�\� OD�RFXUUHQFLD�GH�FRPSRUWDPLHQWRV�SDUWLFXODUHV�� FRPR�HO�HIHFWR�SR]R��DOHDWRULHGDG�
SXUD��HVWUXFWXUDV�LPEULFDGDV��(VWXGLR�GHO�HIHFWR�VRSRUWH��VH�UHDOL]y�GH�IRUPD�H[SHULPHQWDO�OD�VLPXODFLyQ��HVWLPDFLyQ�GH�FDUiFWHU�
ORFDO�� FRQ� HO� REMHWLYR� GH� GHWHUPLQDU� \� FRQRFHU� ORV� VRSRUWHV� GHO� PRGHOR� PDWHPiWLFR� \� ORV� SUREOHPDV� GH� SUHFLVLyQ�� (VWXGLR�
H[KDXVWLYR�GH�OD�YDULDQ]D�GH�GLVSHUVLyQ�\�H[WHQVLyQ��HVWR�WLHQH�HVWUHFKD�UHODFLyQ�FRQ�HO�SXQWR�DQWHULRU��VX�HPSOHR�WDPELpQ�WLHQH�
FRPR�REMHWLYR�UHDOL]DU�DQiOLVLV�GHO�HUURU�TXH�VH�FRPHWH�GXUDQWH�OD�HVWLPDFLyQ��(VWXGLR�GHO�HUURU�GH�HVWLPDFLyQ�\�HMHFXFLyQ�GH�OD�
VLPXODFLyQ�\�OD�HVWLPDFLyQ�ILQDO��&RPR�VH�SXHGH�DSUHFLDU��VH�UHTXLHUH�GH�XQD�JUDQ�FDQWLGDG�GH�SDUiPHWURV�SDUD�UHDOL]DU�HVWRV�
GRV�SURFHGLPLHQWRV�GH�IRUPD�HILFLHQWH��
/DV�PHGLFLRQHV�VH�WUDVODGDQ�D�XQ�SODQR�GH�UHIHUHQFLD�KRUL]RQWDO��WHQLHQGR�HQ�FXHQWD�TXH�ORV�KRUL]RQWHV�GH�OD�FRUWD]D�ODWHUtWLFD�
WLHQHQ�IRUPD�GH�PDQWR�\�SURSLHGDGHV�FRQWUDVWDQWHV��HVWH�SURFHGLPLHQWR�JDUDQWL]D�TXH�ORV�SDUHV�GH�PHGLFLRQHV�SDUD�HO�FiOFXOR�
GHO�YDULRJUDPD�H[SHULPHQWDO�VHDQ�GH�XQ�PLVPR�QLYHO�HQ�HO�SHUILO��D�SDVDU�GH�HVWDU�HQ�XQD�SRVLFLyQ�GLVWLQWD�HQ�HO�HVSDFLR��FRQ�
UHVSHFWR�D�OD�GLUHFFLyQ�YHUWLFDO��(O�WDPDxR�GHO�ODJ�VH�YDULDUi�SRU�GRV�UD]RQHV�IXQGDPHQWDOHV��OD�SULPHUD�HV�OD�GLIHUHQFLD�GH�HVFDOD�
HQWUH� ODV�PHGLFLRQHV� YHUWLFDOHV� \� KRUL]RQWDOHV� \� OD� VHJXQGD� HV� OD� H[LVWHQFLD� GH� XQD� HVWUXFWXUD� GLIHUHQWH� GH� OD� YDULDELOLGDG� D�
PHGLGD�TXH�YDUtD�OD�HVFDOD�GH�PHGLFLyQ��'H�HVWD�PDQHUD�VH�JDUDQWL]DUi�TXH�HO�Q~PHUR�GH�SXQWRV�HQ�FDGD�ODJ�VHD�UHODWLYDPHQWH�
KRPRJpQHR��(O�HPSOHR�GH�YDULRJUDPDV�FRQ�HVWUXFWXUDV�LPEULFDGDV�SDUD�JDUDQWL]DU�OD�UHSUHVHQWDWLYLGDG�GH�OD�YDULDELOLGDG�GH�OD�
GDWD�D�GLIHUHQWHV�HVFDODV��
6RQ�YDULDV� ODV�YDULDQWHV�GH�HVWD�IRUPD�GH�HVWLPDFLyQ�TXH�SXHGDQ�VHU�XWLOL]DGDV��SHUR�WHQLHQGR�HQ�FXHQWD� ODV�UHVWULFFLRQHV�GHO�
\DFLPLHQWR��VH�UHODFLRQD�FRQ�ODV�SDUWLFXODULGDGHV�JHROyJLFDV�\�GH�OD�LQIUDHVWUXFWXUD�PLQHUD��S��HM��HV�FDVL�LPSRVLEOH�OD�XWLOL]DFLyQ�
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GHO�5DQGRP�.ULJLQJ�SXHV�QR�H[LVWHQ�SR]RV�GH�YRODGXUD�QL�REVHUYDFLRQHV�GHQVDV�GHO�IHQyPHQR�JHROyJLFR��HO�.ULJLQJ�LQGLFDGRU�QR�
GHEH� HPSOHDUVH�� SXHV� HV� XQ�PpWRGR� FUHDGR� SDUD� RWUDV� FRQGLFLRQHV� JHROyJLFDV�� (V� LPSRUWDQWH� WHQHU� HQ� FXHQWD� DQWHV� GH� OD�
HMHFXFLyQ� GH� OD� HVWLPDFLyQ� SRU� � .ULJLQJ� ORV� SDUiPHWURV� DQWHV�PHQFLRQDGRV�� ODV� UHVWULFFLRQHV� JHRPpWULFDV� GH� H[SORWDFLyQ�� HO�
HIHFWR�VRSRUWH�\�HO�HIHFWR�LQIRUPDFLyQ��6H�UHDOL]y�OD�YDOLGDFLyQ�FUX]DGD�SDUD�XQ�HVWXGLR�PiV�GHWDOODGR�GHO�HUURU��HPSOHDQGR�D�VX�
YH]� OD� LQIRUPDFLyQ� GH� OD� YDULDEOH� HQ� HO� SXQWR�=�;� VX� YDORU� HVWLPDGR�=
�;� \� OD� YDULDQ]D� GH� HVWLPDFLyQ�� HVWH�PpWRGR�SHUPLWLy�
HQFRQWUDU�]RQDV�DQyPDODV�GRQGH�HO�YDULRJUDPD�JOREDOPHQWH�DMXVWDGR�QR�HV�UHSUHVHQWDWLYR��HQ�HVWD�]RQD�VH�UHFWLILFy�FRQ�HO�XVR�
HO�PRGHOR�JHRPpWULFR��GH�KHFKR�ORV�GDWRV�VH�WUDWDURQ�GH�IRUPD�GLIHUHQFLDGD��
����02'(/2�*(2/Ð*,&2��
/D�LQWHUSUHWDFLyQ�\�DGTXLVLFLyQ�GH�OD�LQIRUPDFLyQ�SDUD�OD�FRQVWUXFFLyQ�GHO�PRGHOR�JHROyJLFR�GHO�\DFLPLHQWR�IXH�HO�SXQWR�GH�SDUWLGD�
GH� OD� PRGHODFLyQ�� SDUD� HOOR� VH� HPSOHDURQ� KHUUDPLHQWDV� \� PpWRGRV�� HV� LPSRUWDQWH� DFODUDU� TXH� HQ� GHSHQGHQFLD� GH� ODV�
FDUDFWHUtVWLFDV�GH�ORV�PLVPRV��EULQGDQ�XQ�JUDGR�GH�GHWDOOH�OR�VXILFLHQWHPHQWH�SUHFLVR���
6H�GHILQLHURQ�VXE�PRGHORV�GHVFULSWLYR��&RQ�HO�VXE�PRGHOR�GHVFULSWLYR�VH�REWXYR�XQD�VHULH�GH�SDUiPHWURV�TXH�VRQ�GH��SDUWLFXODU�
LPSRUWDQFLD�H� LQWHUpV��HVWRV�SDUiPHWURV�UHVXPHQ�HQ�Vt� ODV�FDUDFWHUtVWLFDV�REMHWLYDV�GHO�\DFLPLHQWR��(VWDV�FDUDFWHUtVWLFDV�FUHDQ�
ODV�EDVHV�SDUD�OD�FRQIHFFLyQ�GH�GLVWLQWDV�KLSyWHVLV�UHODFLRQDGDV�FRQ�OD�IRUPDFLyQ�\�HYROXFLyQ�GHO�VHFWRU�&5,,,��HQ�HO�\DFLPLHQWR��
6H�WXYR�HQ�FXHQWD�SDUD�OD�FRQIHFFLyQ�GHO�VXE�PRGHOR�GHVFULSWLYR�OD�GHOLPLWDFLyQ�GH�ODV�]RQDV�GRQGH�VH�GLVWULEX\HQ�ODV�FRUWH]DV�
QLTXHOtIHUDV�� WHQLHQGR� HQ� FXHQWD� TXH� HVWDV� VH� GHVDUUROODQ� H[FOXVLYDPHQWH� VREUH� URFDV� XOWUDEiVLFDV�� /D� GHWHUPLQDFLyQ��
HVFODUHFLPLHQWR�\�FDUDFWHUL]DFLyQ�JHyORJR�PDWHPiWLFD��/D�GHVFULSFLyQ�GHO�DPELHQWH�JHROyJLFR�GRQGH�VH�GHVDUUROOD�HO�\DFLPLHQWR��
/D� UHDOL]DFLyQ� GH� OD� FDUDFWHUL]DFLyQ�PLQHUDOyJLFD� GHO� \DFLPLHQWR�� GHWHUPLQDQGR�GH� HVWH�PRGR� ODV� IDVHV�PLQHUDOHV�SULQFLSDOHV�
SUHVHQWHV�HQ�HO�PDWHULDO�ODWHUtWLFR�\�FXDOHV�VRQ�ODV�SRUWDGRUDV�GH�)H��1L�\�&R��
/D�H[SHULHQFLD�KD�GHPRVWUDGR�TXH�HO�SUREOHPD�SULQFLSDO�HQ�OD�HVWLPDFLyQ�GH�UHFXUVRV�QR�HVWi�UHODFLRQDGR�GLUHFWDPHQWH�FRQ�HO�
PpWRGR�GH�HVWLPDFLyQ�HPSOHDGR��VLQR�FRQ� OD�FRUUHFWD�DSOLFDFLyQ�GH� ORV�SULQFLSLRV�JHROyJLFRV��/D�SULQFLSDO�FXHVWLyQ�D� UHVROYHU�
DQWHV� GH� OD� HVWLPDFLyQ� GH� UHFXUVRV� SURSLDPHQWH� GLFKD� HV� HVWDEOHFHU� OD� FRQWLQXLGDG� GH� OD�PLQHUDOL]DFLyQ� \� OD� OH\� GHQWUR� GHO�
\DFLPLHQWR�� 8Q� PXHVWUHR� UHSUHVHQWDWLYR�� DQiOLVLV� FRQILDEOHV� \� XQD� FRKHUHQWH� LQWHUSUHWDFLyQ� JHROyJLFD� VRQ� ORV� FRPSRQHQWHV�
SULQFLSDOHV�GH�OD�HVWLPDFLyQ�GH�UHFXUVRV��$UVHQHDX�\�5RVFRH���������
/D�LQWHUSUHWDFLyQ�JHROyJLFD�VLHPSUH�VH�EDVD�HQ�ORV�GDWRV�\�HQ�HO�FRQRFLPLHQWR�TXH�WLHQH�HO�JHyORJR�VREUH�HO�\DFLPLHQWR�R�GHO�
PRGHOR� GH� \DFLPLHQWR� TXH� VH� HVWXGLD�� (VWR� FRQGXFH� LQHYLWDEOHPHQWH� D� TXH� ORV� PLVPRV� GDWRV� VHDQ� LQWHUSUHWDGRV� GH� IRUPD�
GLIHUHQWH�SRU�GLVWLQWRV�HVSHFLDOLVWDV�\�SRU�FRQVLJXLHQWH�UHVXOWDGRV�GLIHUHQWHV�GH�OD�HVWLPDFLyQ�GH�UHFXUVRV��
(O�REMHWLYR�GH�HVWH�SDVR�HV�FUHDU�XQ�PRGHOR�JHRPpWULFR�WULGLPHQVLRQDO�GHO�\DFLPLHQWR�&DQWDUDQD�TXH�UHSUHVHQWH�OD�SRVLFLyQ�\�OD�
IRUPD�GH�OD�FDSD�~WLO�D�H[WUDHU�HQ�HO�iUHD��6H�FRQVWUX\H�XQ�PRGHOR�WULGLPHQVLRQDO��VXSHUILFLHV�\�VyOLGRV��SDUD�OD�FDSD�~WLO�TXH�VH�
HQFXHQWUD�HQ�HO�\DFLPLHQWR��/RV�OtPLWHV�GH�OD�FDSD��WHFKR�\�SLVR��VRQ�JHQHUDGRV�FRPR�VXSHUILFLHV�\�ORV�VyOLGRV�UHSUHVHQWDQ�ORV�
EORTXHV�JHROyJLFRV�TXH�VRQ�XVDGRV�SDUD�YDOLGDU�ORV�UHVXOWDGRV��
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(O�PRGHOR�JHROyJLFR��'� �WULGLPHQVLRQDO��VH�HPSOHD�SDUD�DSOLFDU�HO� FRQWURO� JHROyJLFR�D� OD�HVWLPDFLyQ�GH� UHFXUVRV��(O�VRIWZDUH�
*(0&20�VRSRUWD�GRV�PDQHUDV�GLIHUHQWHV�GH�FRQVWUXLU�HO�PRGHOR�JHROyJLFR��
������0pWRGR�GH�ODV�VXSHUILFLHV�
6H�EDVD�HQ�OD�JHQHUDFLyQ�GH�GRV�SODQRV�TXH�OLPLWDQ�ORV�FXHUSRV�X�REMHWRV�JHROyJLFRV�SRU�OD�SDUWH�VXSHULRU�H�LQIHULRU��WHFKR�\�SLVR�
FRUUHVSRQGLHQWHPHQWH���
3RVWHULRUPHQWH� ODV�VXSHUILFLHV�JHQHUDGDV�VRQ�PRGHODGDV�HPSOHDQGR�HO�DOJRULWPR�GH�7,1� �UHGHV� LUUHJXODUHV�GH� WULiQJXOR���/RV�
SXQWRV� �[�� \�� ]�� TXH�\DFHQ�HQ� ODV� GLVWLQWDV� VXSHUILFLHV� VH� H[WUDHQ�DXWRPiWLFDPHQWH� GH� OD� EDVH� GH� GDWRV� R� VH� H[WUDHQ�GH� ORV�
SHUILOHV�R�VHFFLRQHV�GLJLWDOL]DGDV��
������0pWRGR�GH�ORV�SHUILOHV�
6H� IXQGDPHQWD� HQ� XQD� VHULH� GH� SHUILOHV� R� VHFFLRQHV� UHJXODUPHQWH� HVSDFLDGDV�� /DV� GLVWLQWDV� XQLGDGHV� VH� GLJLWDOL]DQ� HQ� ODV�
VHFFLRQHV�\�SRVWHULRUPHQWH�VH�FRUUHODFLRQDQ�ORV�SHUILOHV��SXQWRV�GH�LQIOH[LyQ��SDUD�FRQIRUPDU�HO�PRGHOR�GH�DODPEUH��ZLUHIUDPH��\�
D SDUWLU�GH�HVWH�VH�FRQIHFFLRQD�HO�PRGHOR�JHRPpWULFR��'�GHO�\DFLPLHQWR��
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0RGHOR�VyOLGR��'�GH�OD�FRUWH]D�GHO�OD���
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6ROLGR��'�HVFRPEURV��FRGLJRV���\�����
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6yOLGR��'�PLQHUDO��OLWRORJtDV�����\�����

3HUILO�PRVWUDQGR�ORV�VyOLGRV�HVFRPEUR�PLQHUDO�GH�\��������1���
�
����02'(/2�0$7(0É7,&2�
6H�LQFOX\HURQ�HQ�HO�PRGHOR�PDWHPiWLFR�YDULDEOHV�D�SDUWLU�GH�SXQWRV�FRQRFLGRV��H[WUDSRODGRV�XWLOL]DQGR�FRPR�EDVH�OD�LQIRUPDFLyQ�
EULQGDGD�SRU�HO�PRGHOR�JHROyJLFR�\�HO�PRGHOR�JHRPpWULFR��$VXPt�TXH�HO�PRGHOR�PDWHPiWLFR�VHUi�UHSUHVHQWDGR�SRU�XQ�PRGHOR�GH�
EORTXHV� TXH� FRQWLHQH� LQIRUPDFLyQ� GH� ODV� YDULDEOHV� HVWLPDGDV� GH� LQWHUpV� HQ� HO� VHFWRU� GHO� \DFLPLHQWR�� (Q� HVWH� PRGHOR� VH�
UHSUHVHQWD� OD� LQIRUPDFLyQ� D� WUDYpV� GH� EDVHV� GH� GDWRV� TXH� FDUDFWHUL]DQ� FDGD� XQD� GH� ODV� XQLGDGHV� HOHPHQWDOHV� GHO� PLVPR��
DGHPiV� VH� SURSRQH� XWLOL]DU� YDULRV� PRGHORV�� FDGD� XQR� FRQ� XQ� WDPDxR� GH� VRSRUWH� �EORTXH�� GLIHUHQWH�� FRQ� XQLGDG� PtQLPD�
SURSRUFLRQDO�DO�YROXPHQ�GH�PLQHUDO�R�HO�HVWpULO�PtQLPR�TXH�SXHGH�DIHFWDUVH��VHJ~Q�ODV�UHVWULFFLRQHV�SXHVWD�SRU�OD�LQGXVWULD��HQ��
HVWH�FDVR�OD�GLPHQVLyQ�YHUWLFDO�HV���P���
������6HFXHQFLD�SDUD�OD�HMHFXFLyQ�GH�OD�PRGHODFLyQ�PDWHPiWLFD�
(WDSDV�GH�OD�FRQVWUXFFLyQ�GHO�PRGHOR�PDWHPiWLFR���
����&RQVWUXFFLyQ�GHO�PRGHOR�JHROyJLFR���
����&RQVWUXFFLyQ�GHO�PRGHOR�JHRPpWULFR���
����(OHFFLyQ�GHO�FRQMXQWR�GH�VRSRUWHV�TXH�FDUDFWHUL]DQ�HO�PRGHOR���
���$VLJQDFLyQ�D�FDGD�XQD�GH�ODV�XQLGDGHV�GH�ODV�YDULDEOHV�TXH�SRU�VX�QDWXUDOH]D�QR�VH�SXGR�WUDWDU�PDWHPiWLFDPHQWH��QL�H[LVWLy�
LQIRUPDFLyQ�VXILFLHQWH�SDUD�XQ�DQiOLVLV�GH�HVWH�WLSR��S��HM��/LWRORJtD��0DVD�9ROXPpWULFD�\�*UDQXORPHWUtD���
��� 5HVSHFWR� DO� FRQRFLPLHQWR� REWHQLGR� GH� HVWD� LQIRUPDFLyQ� \� OD� DGTXLULGD� GXUDQWH� OD� PRGHODFLyQ� JHROyJLFD�� VH� UHDOL]y� OD�
PRGHODFLyQ�GH�YDULDEOHV�PiV�VLPSOHV��TXH�SRU�VX�QDWXUDOH]D�JHQHUDOPHQWH�VH�WUDWD�GH�IRUPD�PX\�HVSHFtILFD���
����5HDOL]DU�OD�HVWLPDFLyQ�\�VLPXODFLyQ�GH�ORV�FRQWHQLGRV�GH�ORV�HOHPHQWRV�GLVSRQLEOHV�HQ�ODV�EDVHV�GH�GDWRV�GH�ORV�SR]RV�GH�
SHUIRUDFLyQ���
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������DQiOLVLV�9DULRJUiILFR�\�SDUDPHWURV�GH�HVWLPDFLRQ��
(O� YDULRJUDPD� SHUPLWH� FXDQWLILFDU� OD� FRQWLQXLGDG� R� QLYHO� GH� FRUUHODFLyQ� HQWUH� ODV� PXHVWUDV� TXH� VH� ORFDOL]DQ� HQ� XQD� ]RQD�
PLQHUDOL]DGD�GDGD� =RQD�GH�LQIOXHQFLD�HO�VHPLYDULRJUDPD�YHUWLFDO�SRU�GHILQLFLyQ�HV�QXOR�HQ�HO�RULJHQ��ODV�IXQFLRQHV�REWHQLGDV�QR�
SUHVHQWDQ�GLVFRQWLQXLGDG�HQ�HO�RULJHQ��SRU�OR�TXH�QR�WLHQH�HIHFWR�GH�SHSLWD��1XJJHW�HIIHFW���(O�SUHVHQWH�IHQyPHQR�HV�HVWDFLRQDULR�
\D�TXH�HO�YDULRJUDPD�FUHFH�KDVWD�XQ�OtPLWH�GRQGH�HO�YDORU�Pi[LPR�GH�YDULDELOLGDG��0HVHWD��HV�HO�YDORU�GH��K��SDUD�HO�FXDO�FRQ�HO�
DXPHQWR�GH�K�VX�YDORU�SHUPDQHFH�FRQVWDQWH��VH�UHSUHVHQWD�FRPR��&7� �&���&R���D�SDUWLU�GHO�FXDO�VH�HVWDFLRQDUL]D��HO�YDORU�GH�OD�
PHVHWD�FRLQFLGH�WHyULFDPHQWH�FRQ�OD�YDULDQ]D�H[SHULPHQWDO��(O�iUHD�GH�LQIOXHQFLD�GH�OD�FRUUHODFLyQ��$OFDQFH���HV�OD�GLVWDQFLD�K�
SDUD�OD�FXDO�ODV�YDULDEOHV�=�[��\�=�[�K��VRQ�LQGHSHQGLHQWHV��HV�GHFLU��OD�GLVWDQFLD�SDUD�OD�FXDO�ORV�YDORUHV�GH�OD�YDULDEOH�GHMDQ�GH�
HVWDU� FRUUHODFLRQDGRV�� R� OR� TXH� HV� OR�PLVPR�� OD� GLVWDQFLD�SDUD� OD� FXDO� HO� VHPLYDULRJUDPD�DOFDQ]D� VX�0HVHWD�� /D�PHVHWD� � VH�
REWLHQH�WUD]DQGR�XQD�OtQHD�SDUDOHOD�D�OD�DEVFLVD�\�TXH�VH�DMXVWH�D�ORV�SXQWRV�GH�PD\RU�YDORU�GHO�VHPLYDULRJUDPD�\�VX�YDORU�VH�OHH�
HQ� OD� LQWHUVHFFLyQ�GH�HVWD� OtQHD�FRQ� OD�RUGHQDGD��(O�FRPSRUWDPLHQWR�FRQWLQXR�HQ�HO�RULJHQ�GRQGH�OD�JUiILFD�GHO�YDULRJUDPD�HV�
OLQHDO� \� SDUWH� GHO� RULJHQ� FDUDFWHUL]D� XQD� �95�� FRQWLQ~D� HQ� PHGLD� FXDGUiWLFD� SHUR� QR� HV� GHULYDEOH�� $QLVRWUySLFDPHQWH� OD� 95�
SUHVHQWD�GLUHFFLRQHV�SDUWLFXODUHV�GH�YDULDELOLGDG�FRQ�YDORUHV�VHPHMDQWHV�GH�PHVHWD�SHUR�FRQ�GLIHUHQWHV�iUHDV�GH�LQIOXHQFLDV�HQ�
OD�FRUUHODFLyQ�GH�ODV�PLVPDV��SRU�OR�TXH�SUHVHQWD�HVWUXFWXUDV�LPEULFDV�GRQGH�HO�RULJHQ�GH�HVWH�FRPSRUWDPLHQWR�HVWi�UHODFLRQDGR�
FRQ� OD� VXSHUSRVLFLyQ� GH� YDULDFLRQHV� D� GLIHUHQWHV� HVFDODV� GLVWLQWDV� GHO� PLVPR� IHQyPHQR� HVWXGLDGR�� /RV� YDULRJUDPDV� FRQ�
HVWUXFWXUDV� LPEULFDGDV� JDUDQWL]DQ� \� KDFHQ�PDV� UHSUHVHQWDWLYD� OD� YDULDELOLGDG� GH� OD� GDWD� D� GLIHUHQWHV� HVFDODV�� WtSLFR� HQ� HVWH�
\DFLPLHQWR��
/D�]RQD�GH�LQIOXHQFLD�GHO�VHPLYDULRJUDPD�QR�HV�QXOR�HQ�HO�RULJHQ��ODV�IXQFLRQHV�REWHQLGDV�SUHVHQWDQ�GLVFRQWLQXLGDG�HQ�HO�RULJHQ��
SRU� OR� TXH� SUHVHQWDQ� HIHFWR� GH� SHSLWD� �1XJJHW� HIIHFW��� 6H� HVWi� HQ� SUHVHQFLD� GH� XQ� IHQyPHQR� HVWDFLRQDULR� SRU� OR� TXH� HO�
YDULRJUDPD� FUHFH� KDVWD� XQ� OtPLWH� GRQGH� VX� YDORU�Pi[LPR� GH� YDULDELOLGDG� HV� HO� YDORU� GH� �K�� SRU� FXDQWR� DXPHQWD� VX� YDORU�� K�
SHUPDQHFH�FRQVWDQWH��VH�UHSUHVHQWD�FRPR��&7� �&���&R���D�SDUWLU�GHO�PLVPR�VH�HVWDFLRQDUL]D��HO�YDORU�GH� OD�PHVHWD�FRLQFLGH�
WHyULFDPHQWH�FRQ� OD�YDULDQ]D�H[SHULPHQWDO��(O�iUHD�GH� LQIOXHQFLD�GH� OD�FRUUHODFLyQ��$OFDQFH���HV� OD�GLVWDQFLD�K�SDUD� OD�FXDO� ODV�
YDULDEOHV�=�[��\�=�[�K��VRQ�LQGHSHQGLHQWHV��HV�GHFLU��OD�GLVWDQFLD�SDUD�OD�FXDO�HO�VHPLYDULRJUDPD�DOFDQ]D�VX�0HVHWD��/D�PHVHWD��
VH�REWLHQH�WUD]DQGR�XQD�OtQHD�SDUDOHOD�D�OD�DEVFLVD�\�VH�DMXVWD�D�ORV�SXQWRV�GH�PD\RU�YDORU�GHO�VHPLYDULRJUDPD�\�VX�YDORU�VH�OHH�
HQ�OD�LQWHUVHFFLyQ�GH�HVWD�OtQHD�FRQ�OD�RUGHQDGD��(O�FRPSRUWDPLHQWR�GLVFRQWLQXR�HQ�HO�RULJHQ�GRQGH�OD�IXQFLyQ� �K� SUHVHQWD�XQD�
GLVFRQWLQXLGDG� HQ� HO� RULJHQ� OODPDGR� ³HIHFWR� GH� SHSLWD´�� HVWR� LPSOLFD� TXH� 95� QR� HV� FRQWLQXD� HQ�PHGLD� FXDGUiWLFD� SRU� OR� TXH�
UHSUHVHQWD�XQD�YDULDEOH�PX\� LUUHJXODU��$Vt��GRV�SXQWRV�PX\�SUy[LPRV�SUHVHQWDQ�XQD�GLIHUHQFLD�GH�YDULDQ]D�DO�PHQRV� LJXDO�DO�
YDORU�GHO�HIHFWR�GH�SHSLWD�&R� $QLVRWUySLFDPHQWH��OD�95�HV�WRWDOPHQWH�QXOD��
K ��HV�OD�GLVWDQFLD�WRWDO�SRU�HO�HMH�GH�ODV�D[LVDV��
�K����HV�OD�DOWXUD�HQ�HO�HMH�GH�ODV�\�
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&7��HV�OD�DOWXUD�KDVWD�HO�YDORU�Pi[LPR�GH�YDULDELOLGDG��
& ��DOFDQFH�GH�PHVHWD��
&R���HIHFWR�GH�SHSLWD��
��������9DULRJUDPDV
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�������� $QiOLVLV�GH�$QLVRWURStD
/D�DQLVRWUySLFD�HV�IXQFLyQ�GHO�PRGHOR�GH�EORTXHV��SRU�OR�TXH�LQIOX\H�HQ�HO�SHVR�TXH�VH�OH�RWRUJD�D�FDGD�PXHVWUD�HQ�OD�HVWLPDFLyQ�
HQ�GHSHQGHQFLD�GH�OD�GLUHFFLyQ�GH�ORV�HMHV�GH�Pi[LPD�\�PLQLPD�YDULDELOLGDG��6H�WRPD�OD�DQLVRWURStD�FRPR�FULWHULR�GH�RULHQWDFLyQ�
\ FRPR� GLVWDQFLD� HQWUH� SR]RV� ò� R� ���� � GH� OD� GLVWDQFLD� GH� FRUUHODFLyQ� JHROyJLFD� �UDQJR��� (VWXGLR� GH� OD� DQLVRWURStD� \� VX�
LQWHUSUHWDFLyQ�JHROyJLFD��VH�HVWDEOHFH�FRQ�HO�WLSR�GH�JHRPpWULFD�]RQDO�\�OD�RFXUUHQFLD�GH�FRPSRUWDPLHQWRV�SDUWLFXODUHV��FRPR�HO�
HIHFWR�SR]R��DOHDWRULHGDG�SXUD��HVWUXFWXUDV�LPEULFDGDV��/D�95�SUHVHQWD�GLVWLQWRV�FRPSRUWDPLHQWRV�GH�FRQWLQXLGDG�HQ�GLIHUHQWHV�
GLUHFFLRQHV��(VWH�FRPSRUWDPLHQWR�DQLVRWUySLFR�GLUHFFLRQDO�WLHQH�VLHPSUH�XQ�VLJQLILFDGR�JHROyJLFR�LQWHUSUHWDGR�GHVGH�HO�SXQWR�GH�
YLVWD�JHRHVWDGtVWLFR��HQ�VL�SRU�HO�GREOH�DVSHFWR�HVWUXFWXUDO�GH�OD�95��\�HV�OR�TXH�VH�FRQRFH�FRPR�DQLVRWURStD��(O�RULJHQ�GH�HVWH�
FRPSRUWDPLHQWR� HVWi� UHODFLRQDGR� FRQ� OD� VXSHUSRVLFLyQ� GH� GLIHUHQWHV� YDULDFLRQHV� D� HVFDODV� GLVWLQWDV� GHO� PLVPR� IHQyPHQR�
HVWXGLDGR��VH�SURGXFH�FXDQGR�ORV�YDULRJUDPDV�WLHQHQ�HO�PLVPR�YDORU�GH�PHVHWD�SHUR�DOFDQFHV�GLIHUHQWHV��
�

�������� 3URSXHVWD�GH�EORTXHV
0pWRGR�GH�EORTXHV��

(O� PpWRGR� PiV� XVDGR� HQ� OD� PRGHODFLyQ� GH� UHFXUVRV� FRQVLVWH� HQ� OD� GLVFUHWL]DFLyQ� GHO� HVSDFLR� �'� HQ� EORTXHV� R� FHOGDV�
WULGLPHQVLRQDOHV� �YR[HOV�� �ILJ������� &DGD� FHOGD� FRQWLHQH� ORV� DWULEXWRV� �OLWRORJtD�� WLSR� GH� PLQHUDOL]DFLyQ� HWF��� \� ODV� PHGLFLRQHV�
�OH\HV��SURSLHGDGHV�ItVLFR�PHFiQLFDV��GHO�GRPLQLR�JHROyJLFR�HQ�TXH�VH�HQFXHQWUD��/RV�DWULEXWRV�GH�ORV�EORTXHV�VH�GHWHUPLQDQ�
VREUH�OD�EDVH�GH�OD�LQWHUVHFFLyQ�FRQ�HO�PRGHOR�JHROyJLFR�R�VX�SRVLFLyQ�UHVSHFWR�D�XQD�VXSHUILFLH�WULDQJXODGD�\�ODV�OH\HV�D�WUDYpV�
GH�OD�HVWLPDFLyQ�FRQ�WpFQLFDV�GH�LQWHUSRODFLyQ�HVSDFLDO���
(O�SULPHU�PRGHOR�GH�EORTXH� IXH�XWLOL]DGR�D�FRPLHQ]RV�GH� ORV�DxRV����SRU� OD�.HQQHFRWW�.RSHU�&RUSRUDWLRQ�HQ�XQ�GHSyVLWR�GH�
SyUILGR�FXSUtIHUR��6H�HPSOHy�SDUD�GHVFULELU�OD�GLVWULEXFLyQ�HVSDFLDO�GH�ODV�OH\HV�\�QR�OD�JHRPHWUtD�GH�ORV�GRPLQLRV�JHROyJLFRV��
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&DGD� EORTXH� GHEH� FRQWHQHU� WRGD� OD� LQIRUPDFLyQ� GLVSRQLEOH� HQ� ODV� IDVHV� GH� GHVDUUROOR� GH� XQ� SUR\HFWR� OLWRORJtD�PLQHUDORJtD��
FRQWHQLGRV� GH� PHWDOHV� FDOLGDGHV� HQ� HO� FDVR� GHO� FDUEyQ� \� URFDV LQGXVWULDOHV�� FRQWHQLGRV� GH� FRQWDPLQDQWHV�� SDUiPHWURV�
JHRPHFiQLFRV��GDWRV�KLGURJHROyJLFRV��HWF��

3DUD�GHILQLU�HO�PRGHOR�GH�EORTXH�HV�QHFHVDULR�HVWDEOHFHU�ORV�VLJXLHQWHV�SDUiPHWURV��)LJ������
• 3RVLFLyQ�GHO�PRGHOR��VH�HVSHFLILFD�D�SDUWLU�GH�ODV�FRRUGHQDGDV�GHO�FHQWURLGH�GHO�EORTXH�OODYH��NH\�EORFN���
• ([WHQVLyQ�GHO�PRGHOR�HQ�ODV�GLVWLQWDV�GLUHFFLRQHV�;��<��=��GHEH�VHU�OR�VXILFLHQWHPHQWH�JUDQGH�SDUD�HQPDUFDU�OD�UHJLyQ�
GH�LQWHUpV��
• 'LPHQVLRQHV�GH�ODV�FHOGDV�R�EORTXHV�SRU�OD�;��<�\�=���
• 2ULHQWDFLyQ�GHO�PRGHOR�GHILQLGR��iQJXOR�GH�LQFOLQDFLyQ�\�HO�D]LPXW���
• &RQMXQWR�GH�YDULDEOHV�D�DOPDFHQDU�HQ�HO�PRGHOR�FRQ�VXV�FRUUHVSRQGLHQWHV�IRUPDWRV��OH\�GH�ORV�GLVWLQWRV�PHWDOHV��SHVR�
YROXPpWULFR��OLWRORJtD��WLSR�WHFQROyJLFR�GH�PHQD�HWF���
&RQ� HO� REMHWLYR� GH� DOFDQ]DU� XQD�PD\RU� UHVROXFLyQ� GHO�PRGHOR� GH� EORTXH� HQ� ORV� OtPLWHV� GH� ORV� FXHUSRV�PLQHUDOHV VH� XWLOL]DQ�
EORTXHV��VXE�EORTXHV��FRQ�GLPHQVLRQHV�PHQRUHV�TXH�ORV�RULJLQDOHV��7DPELpQ�VH�SXHGHQ�XWLOL]DU�YR[HOV�FRQ�WDPDxRV�YDULDEOHV�HQ�
GLVWLQWDV�SDUWHV�GHO�GHSyVLWR��(M��]RQDV�FRQ�GLIHUHQWH�JUDGR�GH�HVWXGLR�R�FRQWLQXLGDG�HVSDFLDO���(O�PRGHOR�GH�EORTXHV�SXHGH�VHU�
URWDGR� \� RULHQWDGR� GH� PDQHUD� TXH� VH� DMXVWH� D� OD� HVWUXFWXUD� JHROyJLFD� \� UHVSHWH� ORV� HOHPHQWRV� GH� \DFHQFLD� GHO� \DFLPLHQWR�
HVWXGLDGR���
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)LJXUD� ����3DUiPHWURV� TXH� GHILQHQ� HO�PRGHOR� GH� EORTXH��3RVLFLyQ� GHO� EORTXH� OODYH� �;PRUJ��<PRUJ�� =PRUJ��� GLPHQVLRQHV� GHO�
EORTXH��G[��G\��G]���H[WHQVLyQ�GHO�PRGHOR��;��Q[���<��Q\���=��Q]����
8Q�DVSHFWR�GH�SULPRUGLDO�LPSRUWDQFLD�HQ�HO�PRGHOR�GH�EORTXH�OR�FRQVWLWX\H�OD�VHOHFFLyQ�GH�ODV�GLPHQVLRQHV�GHO�EORTXH��/R�LGHDO�
HQ�HVWH�FDVR�HV�TXH�HO�WDPDxR�GHO�PLVPR�FRLQFLGD�FRQ�OD�XQLGDG�GH�VHOHFFLyQ�PLQHUD�TXH�VHUi�HPSOHDGD�GXUDQWH�OD�H[SORWDFLyQ�
GHO� \DFLPLHQWR�� VLQ� HPEDUJR� HQ� PXFKDV� RFDVLRQHV� HVWR� QR� HV� SRVLEOH� SXHV� QR� VH� FXHQWD� FRQ� OD� GHQVLGDG� VXILFLHQWH� GH�
LQIRUPDFLyQ��&DEH�GHVWDFDU�WDPELpQ�TXH�DO�GLVPLQXLU�HO�WDPDxR�GHO�EORTXH�VH�DXPHQWD�HO�HUURU�GH�HVWLPDFLyQ��HV�GHFLU��VX�OH\�VH�
GHWHUPLQD� FRQ� XQ� DOWR� JUDGR� GH� LQFHUWLGXPEUH�� $KRUD� ELHQ�� DO� DXPHQWDU� HO� WDPDxR� GHO� EORTXH� ODV� OH\HV� VRQ� HPSDUHMDGDV�
DUWLILFLDOPHQWH��6HJ~Q�OD�WHRUtD�JHRHVWDGtVWLFD�SRU�OR�PHQRV�XQ�WUDPR�GHO�SR]R�GHEH�TXHGDU�GHQWUR�GH�FDGD�EORTXH��\�TXH�HVWRV�
WUDPRV�HVWpQ�XQR�GHO�RWUR�D�XQD�GLVWDQFLD�PHQRU�TXH�HO�DOFDQFH�GHO�YDULRJUDPD��R�VHD��GHQWUR�GH�OD�GLVWDQFLD�TXH�VH�HVWLPD�TXH�
XQD�PXHVWUD�WLHQH�LQIOXHQFLD�VREUH�OD�RWUD��
(VWH� HQIRTXH� WHyULFR� HQ�PXFKRV� FDVRV� QR� HV� SUiFWLFR� GHVGH� HO� SXQWR� GH� YLVWD� WpFQLFR� �GHPDVLDGRV� VXEEORTXHV� SDUD� SRGHU�
UHVSHWDU�ORV�OtPLWHV�GHO�PRGHOR�JHROyJLFR�\�ORJUDU�XQD�EXHQD�SUHFLVLyQ�HQ�HO�FiOFXOR�GHO�YROXPHQ��GLVWLQWDV�UHGHV�GH�H[SORUDFLyQ�
HWF���\�JHQHUDOPHQWH�VH�SUHILHUH�H[DPLQDU�HO�\DFLPLHQWR�HQ�XQLGDGHV�GH�VHOHFFLyQ�PiV�SHTXHxDV��3RU�HVWD�UD]yQ�VH�DVXPH�OD�
VLJXLHQWH�UHJOD�DPSOLDPHQWH�PDQHMDGD�HQ�OD�OLWHUDWXUD��HO�WDPDxR�GHO�EORTXH�SXHGH�VHU�WDQ�JUDQGH�FRPR�HO�HVSDFLDPLHQWR�
PHGLR�GH�OD�UHG�\�QR�GHEH�VHU�PHQRU�D�ó�R�����GHO�HVSDFLDPLHQWR�GH�HVWD��+RXOGLQJ��������'XNH�HW��DO����������
/D�GHWHUPLQDFLyQ�GH�ODV�GLPHQVLRQHV�ySWLPDV�GHO�EORTXH�GHSHQGH�SULQFLSDOPHQWH�GH��
• 9DULDELOLGDG�GH�ODV�OH\HV��
• &RQWLQXLGDG�JHROyJLFD�GH�OD�PLQHUDOL]DFLyQ��
• 7DPDxR�GH�ODV�PXHVWUDV�\�HVSDFLDPLHQWRV�HQWUH�HOODV��
• &DSDFLGDGHV�GH�ORV�HTXLSRV�PLQHURV��
• 7DOXGHV�GH�GLVHxR GH�OD�H[SORWDFLyQ��

��������3URSXHVWD�GH�SDUiPHWURV�GH�HVWLPDFLyQ
/D�VLPXODFLyQ�VH�UHDOL]D�IXQGDPHQWDOPHQWH�D�WUDYpV�GH�HQIRTXHV�SUREDELOtVWLFRV�FRQ�GLIHUHQWHV�REMHWLYRV��WDOHV�FRPR�HO�FiOFXOR�
GH� UHFXUVR��/D�HVWLPDFLyQ�QR�HV�PiV�TXH� OD�GHWHUPLQDFLyQ�GHO� YDORU�GH�XQD�YDULDEOH� \� OD� VLPXODFLyQ�HV�XQD�FRPELQDFLyQ�GH�
WpFQLFDV�PDWHPiWLFDV�HQ�ODV�TXH�VH�LQFOX\H�OD�HVWLPDFLyQ��
(VWLPDFLyQ
(V�HYLGHQWH�TXH�VH�WRPDQ�HQ�FXDQWD� OD� LQIRUPDFLyQ�DSRUWDGD�SRU� ORV�YDULRJUDPDV�DVt�FRPR�HO�FRPSRUWDPLHQWR�GH�ORV�PLVPRV�
UHVSHFWR�D�ODV�WpFQLFDV�GH�HVWLPDFLyQ�SDUD�OD�UHDOL]DFLyQ�GH�HVWH�WUDEDMR�XWLOL]DQGR�PpWRGRV�GHWHUPLQtVWLFRV��
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(O�FRQMXQWR�GH�SURFHGLPLHQWRV�D�HVWLPDU�\�VLPXODU�SDUD�GHILQLU� ODV�GLIHUHQWHV�GH� UHGHV� UDFLRQDOHV�GH�H[SORUDFLyQ�\�XQD�QXHYD�
IRUPD� SDUD� REWHQHU� OD� PDVD� YROXPpWULFD�� DSR\iQGRVH� HQ� XQ� FRQMXQWR� GH� GDWRV�� (O� WUDWDPLHQWR� PDWHPiWLFR� GH� OD� VLPXODFLyQ�
JHRHVWDGtVWLFD� QR� KD� VLGR� PXFKR�PiV� FRPSOHMR� TXH� HO� GH� OD� HVWLPDFLyQ�� PXFKR�PiV� FRPSOHMD� UHVXOWD� OD� LQWHUSUHWDFLyQ� GHO�
DQiOLVLV� GH� ORV� UHVXOWDGRV� TXH� LPSOLFD� VX� XVR�� WDQWR� FRPR� GLYHUVD� HV� OD� GLVWULEXFLyQ� R� FRPSRUWDPLHQWR� HVSDFLDO� TXH� SXHGH�
HQFRQWUDUVH�HQ�OD�QDWXUDOH]D��
(Q�HVHQFLD�� OD�HVWLPDFLyQ�\� OD�VLPXODFLyQ�JHRHVWDGtVWLFD��3RU�XQ�ODGR�OD�HVWLPDFLyQ� WLHQH�FRPR�REMHWLYR�SURSRUFLRQDU��HQ�FDGD�
ORFDOL]DFLyQ�D�HVWLPDU��XQ�YDORU�=
�[��OR�PiV�SUy[LPR�SRVLEOH�DO�YDORU�UHDO�\�GHVFRQRFLGR�=�[��GHO�IHQyPHQR�HVWXGLDGR��OR�TXH�VH�
KDFH�HQ�IXQFLyQ�GH�ODV�FDUDFWHUtVWLFDV�GH�YDULDELOLGDG�\�FRUUHODFLyQ�HVSDFLDO�GH�OD�YDULDEOH�HQ�HVWXGLR��\�KDFLHQGR�PtQLPR�HO�HUURU�
GH�HVWLPDFLyQ�=
�[����=�[���/D�HVWLPDFLyQ�QR�UHSURGXFH�OD�GLVSHUVLyQ�GH�ORV�GDWRV�UHDOHV��PiV�ELHQ�VXEHVWLPD�HQ�JHQHUDO�HVWD�
GLVSHUVLyQ���
3RU�HVWLPDFLyQ�GH�UHFXUVRV�HQWHQGHPRV�OD�GHWHUPLQDFLyQ�GH�OD�FDQWLGDG�GH�PDWHULD�SULPD�FRQWHQLGD�HQ�XQ�\DFLPLHQWR�R�HQ�XQD�
GH�VXV�SDUWHV��(VWRV�WLSRV�GH�UHFXUVRV�VH�FDOFXODQ�HQ�WRQHODGDV�PpWULFDV�\�VH�HVWLPDQ�HQ�PHWURV�F~ELFRV��(VWD�FXDQWLILFDFLyQ�
IRUPDO�GH�ODV�PDWHULDV�SULPDV�PLQHUDOHV�HVWLPDGD�SRU�SURFHGLPLHQWRV�HPStULFRV�R�WHyULFRV�VH�GHQRPLQD�,QYHQWDULR�0LQHUDO��(VWH�
D VX�YH]�VH�H[SUHVD�HQ�WpUPLQRV�GH�UHFXUVR�\�UHVHUYDV��
/D�HVWLPDFLyQ�GH�UHFXUVRV�HV�XQ�ILQ�GH�FDGD�HWDSD�GH�ORV�WUDEDMRV�GH�SURVSHFFLyQ�\�H[SORUDFLyQ�GH�\DFLPLHQWRV�PLQHUDOHV�\�HVWH�
SURFHVR�FRQWLQXD�GXUDQWH�OD�H[SORWDFLyQ�GHO�GHSyVLWR��7RGRV�ORV�WUDEDMRV�GH�H[SORUDFLyQ�GH�XQ�\DFLPLHQWR�FRQWULEX\HQ�DQWH�WRGR�
D OD�HVWLPDFLyQ�GH�ODV�PDWHULDV�SULPDV�PLQHUDOHV��
.ULJLQJ�2UGLQDULR
(O�.ULJHDJH�GH�EORTXHV�HV�VLPLODU�DO�.ULJLQJ�SXQWXDO��FRQ�OD�GLIHUHQFLD�GH�TXH�HO�YDORU�FDOFXODGR�VH�OH��DVLJQD�D�XQ�EORTXH�\�QR�D�
XQ�SXQWR��HO�FiOFXOR�HV�VLPSOH�\�VH�EDVD�HQ�OD�GHWHUPLQDFLyQ�GHO�YDORU�GH�Q SXQWRV�GH�GLVFUHWL]DFLyQ�GLVWULEXLGRV�UHJXODUPHQWH�HQ�
HO�EORTXH��DO�TXH�VH�OH�DVLJQD�HO�YDORU�PHGLR�GHO�PLVPR���
(VWH� PpWRGR� HV� FRQRFLGR� FRPR� PpWRGR� JHRHVWDGtVWLFR� R� PpWRGR� GH� NULJHDJH�� HO� FXDO� KD� GHVDUUROODGR� XQ� JUDQ� Q~PHUR� GH�
YDULDQWHV�GHO�.ULJLQJ��SHUR�HQ�VX�HVHQFLD�FRQVLVWH�HQ�HVWLPDU�HO�YDORU�GH��XQD��YDULDEOH��UHJLRQDOL]DGD��HQ��XQ��SXQWR��R��YROXPHQ��
D SDUWLU��GH��XQRV��IDFWRUHV��GH�SRQGHUDFLyQ�TXH�IXQFLRQDQ�GH�IRUPD�VHPHMDQWH�D�FRPR�OR�KDFH�HQ�HO�LQYHUVR�GH�OD�GLVWDQFLD���
(VWH��YDORU��VH��FDUDFWHUL]D��SRU��VHU��HO��PHMRU��HVWLPDGRU��OLQHDO��LQVHVJDGR���ORV��IDFWRUHV��GH��SRQGHUDFLyQ��VH��GHWHUPLQDQ��GH��
IRUPD� � WDO� � TXH� � OD� � YDULDQ]D� �GH�HVWLPDFLyQ� �HV� �PtQLPD�� � OLQHDO� SRUTXH� �HV� �XQD� � FRPELQDFLyQ� � OLQHDO� �GH� � OD� � LQIRUPDFLyQ��
LQVHVJDGR� SRUTXH��OD��HVSHUDQ]D��PDWHPiWLFD��GHO��HUURU��HV��QXOR���FRQVLGHUDQGR��FRPR��HUURU��OD�GLIHUHQFLD�HQWUH�HO�HUURU�UHDO�\�
HO� HVWLPDGR��� /RV� IDFWRUHV� GH� SRQGHUDFLyQ� VH� FDOFXODQ� D� SDUWLU� GH� XQ�VLVWHPD�GH� HFXDFLRQHV�FRQRFLGDV� FRPR�HFXDFLRQHV� GH�
NULJHDJH��GRQGH�ODV�LQFyJQLWDV�SDUD�UHVROYHU�HO�VLVWHPD��VH�REWLHQH�D�SDUWLU�GHO�YDULRJUDPD�PRGHODGR��
0HWRGR�,QYHUVR�GH�OD�GLVWDQFLD
(VWH� IXH� SRVLEOHPHQWH� HO� SULPHU�PpWRGR�DQDOtWLFR� SDUD� OD� LQWHUSRODFLyQ� GH� ORV� YDORUHV�GH� OD� YDULDEOH�GH� LQWHUpV� HQ�SXQWRV�QR�
PXHVWUHDGRV��(VWD�WpFQLFD�VH�KD�FRQYHUWLGR�HQ�XQD�GH�ODV�PiV�SRSXODUHV�SRU�VX�VHQFLOOH]��(Q�SULQFLSLR�VH�DGRSWD�OD�KLSyWHVLV�GH�
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TXH�LPSRUWDQFLD�GH�XQ�GDWR�DLVODGR�UHVSRQGH�D�XQD�IXQFLyQ�LQYHUVD�GH�OD�GLVWDQFLD��(O�REMHWLYR�GHO�PpWRGR�HV�DVLJQDU�XQ�YDORU�D�
XQ� SXQWR� R� EORTXH�PHGLDQWH� OD� FRPELQDFLyQ� OLQHDO� GH� ORV� YDORUHV� GH� ODV� PXHVWUDV� SUy[LPDV�� (VWH� PpWRGR� VH� EDVD� HQ� XQD�
FRPELQDFLyQ�OLQHDO�GDGD�SRU��=
�[�� �∑ λL�=�[L���
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��������9DOLGDFLRQ�FUX]DGD���
'LVSHUVLyQ�SDUD�HO�1L�HQ�HO�HVFRPEUR

y = 0.6562x + 0.3552

R2 = 0.6459
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'LVSHUVLyQ�SDUD�HO�+LHUUR�HQ�HO�(VFRPEUR

y = 0.7874x + 8.3954

R2 = 0.8083
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'LVSHUVLyQ�SDUD�HO�1LTXHO�HQ�HO�PLQHUDO

y = 0.5967x + 0.4782

R2 = 0.6228
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'LVSHUVLyQ�SDUD�HO�+LHUUR�HQ�HO�0LQHUDO

y = 0.5861x + 18.086

R2 = 0.4915
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'LVSHUVLyQ�SDUD�HO�&REDOWR�(VF�0LQHUDO

y = 0.6307x + 0.0441

R2 = 0.6057
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'LVSHUVLyQ�SDUD�HO�FREDOWR��WRGR��
&iOFXOR�OD�YDOLGDFLyQ�FUX]DGD�HV�OD�GLIHUHQFLD�HQWUH�HO�YDORU�UHDO�FRQRFLGR�HQ�XQ�SXQWR�\�HO�YDORU�HVWLPDGR�HQ�HVH�SXQWR��VLQ�WHQHU�
HQ�FXHQWD�VX�YDORU� UHDO�GXUDQWH� OD�HVWLPDFLyQ��6H�GHWHUPLQD� OD� IXQFLyQ�GH�GLVWULEXFLyQ�GH� ORV� UHVLGXDOHV�� OD�PHGLD�\� YDULDQ]D�
H[SHULPHQWDO�GH�HVWRV�HVWDGtJUDIRV�\�SRU�~OWLPR�VH�FDOFXOD�HO�HUURU�HQ�WpUPLQRV�SUREDELOtVWLFRV��
&RQ�OR�UHVXOWDGRV�GH�YDOLGDFLyQ�FUX]DGD�VH�GHWHUPLQD�OD�HIHFWLYLGDG�GH�OD�HVWLPDFLyQ��6H�UHDOL]D�SDUD�XQ�HVWXGLR�PiV�GHWDOODGR�
GHO�HUURU��HPSOHDQGR�D�VX�YH]�OD�LQIRUPDFLyQ�GH�OD�YDULDEOH�HQ�HO�SXQWR�=�;��VX�YDORU�HVWLPDGR�=
�.�;��\�OD�YDULDQ]D�GH�HVWLPDFLyQ��
HVWH�PpWRGR�SHUPLWLUi�HQFRQWUDU�]RQDV�DQyPDODV�GRQGH�HO�YDULRJUDPD�JOREDOPHQWH�DMXVWDGR�QR�HV�UHSUHVHQWDWLYR��HQ�HVWD�]RQD�
VH�UHFWLILFDUi�HO�PRGHOR�JHRPpWULFR�\�ORV�GDWRV�VHUiQ�WUDWDGRV�GH�IRUPD�GLIHUHQFLDGD��(O�OtPLWH�VHUi�GH�ODV�]RQDV�DQyPDODV�VHUi�
HVWLPDGR�D�WUDYpV�GH�OD�VLJXLHQWH�IyUPXOD��

 L=•Z(X) –Z*
K(X)• si          L>K •(K) 

/D�GLVSHUVLyQ�GHO�1L�HQ�HO�HVFRPEUR�HV�WRWDOPHQWH�UHJXODU�SRU�HO�FXDO�WLHQH�XQ�FRPSRUWDPLHQWR�QRUPDO�SXHV�QR�SUHVHQWD�]RQDV�
DQyPDODV�KDVWD���������HQ�FDPELR�SUHVHQWD�YDULDV�]RQDV�DQyPDODV�\D�TXH�VX�LQFUHPHQWR�HV�IXQGDPHQWDOPHQWH�HQWUH�HO�UDQJR�
GH� ����� \� ������ HQ� HO� HVSDFLR� HQWUH� ORV� �������� OD�PLQHUDOL]DFLyQ� HV�PX\� GLVSHUVD�� (O� 1L� HQ� HO�PLQHUDO� QR� SUHVHQWD� ]RQDV�
DQyPDODV�FRQ�EDVWD�UHSUHVHQWDWLYLGDG�SRU� OR�TXH�VX�PD\RU�FRQFHQWUDFLyQ�VH�PXHVWUD�HQWUH� ORV�UDQJRV�SHUPLVLEOHV�HQ�ORV�TXH�
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SUHVHQWD� XQ� FXW�RII� HO� FXDO� SHUPLWH� XQ�PHMRU� DSURYHFKDPLHQWR� LQGXVWULDO� UDQJR� SRU� FXW�RII� SDUD� HO� 1L� ����������� (O� )H�PHGLGR�
SUHVHQWD�XQ�GLVWULEXFLyQ�]RQDO�FRQ�XQ�UDQJR�TXH�YDULD�HQWUH�ORV���������HQ�OD�]RQD�PLQHUDO�FRQ�XQ�FRPSRUWDPLHQWR�QRUPDO�HQ�
HVWRV� WLSRV� GH� \DFLPLHQWRV�� (O� &R� VH� FRPSRUWD� GH� IRUPD� SHFXOLDU�� OD� GLVWULEXFLyQ� GHO� PLVPR� PXHVWUD� HUURUHV� SRU� OD� DOWD�
GLVWULEXFLyQ�HO�FXDO�WLHQH�XQD�PD\RU�FRQFHQWUDFLyQ�HQWUH�ORV�UDQJR��������������
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������ 0RGHOR�GH�EORTXH�
&RQVLVWH�HQ�XQD�VHULH�GH�EORTXHV�UHJXODUHV��DSLODGRV�HQ�WUHV�GLPHQVLRQHV�SDUD�DEDUFDU�XQ�YROXPHQ�HQ�HO�HVSDFLR��(O�WDPDxR�GHO�
EORTXH�GHEH�UHIOHMDU�HO�WDPDxR�GH�OD�XQLGDG�GH�VHOHFFLyQ�PLQHUD�D�VHU�XVDGD��DGHPiV�GHEH�VHU�OR�VXILFLHQWHPHQWH�SHTXHxD�SDUD�
SHUPLWLU� OD� GHILQLFLyQ� H[DFWD� GH� OD� IRUPD� GHO� FXHUSR�� (VWH� PRGHOR� HV� FRQYHQLHQWH� SDUD� \DFLPLHQWRV� WULGLPHQVLRQDOHV� FRQ�
PLQHUDOL]DFLyQ�GLVHPLQDGD�\�PDVLYD��9HU�)LJXUD�1�����
�

)LJXUD�1�����0RGHOR�GH�EORTXHV�HQ�OD�TXH�VH�REVHUYDQ�ODV�FROXPQDV��ODV�ILODV�\�ORV�QLYHOHV��

/RV� PRGHORV� VyOLGRV� FUHDGRV� SXHGHQ� VHU� FRUWDGRV� SRU� SODQRV� GH� FXDOTXLHU� RULHQWDFLyQ� \� HVSDFLDPLHQWR�� HVWR� QRV� SHUPLWH�
FRUURERUDU�QXHVWUDV�LQWHUSUHWDFLRQHV�HQ�RWUD�GLUHFFLyQ�FXDOTXLHUD��
&RPR�WRGD�OD�LQIRUPDFLyQ�HQ�ORV�VRIWZDUHV�GH�PRGHODFLyQ�\�HVWLPDFLyQ�GH�UHFXUVRV�HV�PDQHMDGD�HQ�HO�HVSDFLR�QR�HV�QHFHVDULR�
UHDOL]DU�OD�LQWHUSUHWDFLyQ�GH�ORV�OLPLWHV�D�SDUWLU�GH�SHUILOHV�\�SODQRV��HVWD�SXHGH�KDFHUVH�GLUHFWDPHQWH�HQ�HO�HVSDFLR��'�� 
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������ 0RGHOR�GH�UHFXUVRV�
8QD�YH]�TXH�VH�WLHQH�HO�PRGHOR�JHROyJLFR�HQWRQFHV�VH�SUHFLVD�FRQRFHU�OD�YDULDFLyQ�HVSDFLDO�GH�ODV�GLVWLQWDV�YDULDEOHV�GH�LQWHUpV��
\ DGHPiV�GH�GHWHUPLQDU�ORV�UHFXUVRV��OH\�PHGLD�\�FDQWLGDG�GH�PDWHULD�SULPD�HQ�HO�\DFLPLHQWR��
(O�VRIWZDUH�HPSOHDGR�RIUHFH�GRV�PpWRGRV�SDUD�OD�FRQIHFFLyQ�GHO�PRGHOR�GH�UHFXUVRV��PRGHOR�GH�EORTXH�\�PRGHOR�GH�FDSDV��/D�
VHOHFFLyQ�GHO�PpWRGR�TXH�VH�GHEH�HPSOHDU�HQ�FDGD�FDVR�GHSHQGH�GH� OD�PRUIRORJtD�\� OD�GLVWULEXFLyQ�GH� OD� OH\�GH� ORV�FXHUSRV�
PLQHUDOHV��
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0RGHOR�GH�UHVXUVRV��'�JHQHUDGR�������[�����[�P���
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5HVXOWDGR�HVTXHPiWLFR�HVWLPDFLyQ�GHO�ORV�EORTXHV��
������ 0RGHOR�GH�FDSDV�

(V�PX\�VLPLODU�DO�PRGHOR�GH�EORTXHV��HVWH�FRQVLVWH�HQ�XQD�VHULH�GH�EORTXHV�TXH�WLHQHQ�WDPDxRV�UHJXODUHV�HQ�GRV�GLPHQVLRQHV�
PLHQWUDV�OD�WHUFHUD�GLPHQVLyQ�GH�FDGD�EORTXH�HV�YDULDEOH�\�GHSHQGH�GH�OD�SRWHQFLD�GH�ORV�FXHUSRV�PLQHUDOHV��
(O� PRGHOR� GH� FDSDV� VH� HPSOHD� HQ� GHSyVLWRV� WDEXODUHV� GRQGH� OD� GLPHQVLyQ� WUDQVYHUVDO� �YHUWLFDO�� GHO� FXHUSR� HV� SHTXHxD�
FRPSDUDGR� D� VXV� PDJQLWXGHV� ODWHUDOHV� �KRUL]RQWDOHV�� \� OD� YDULDFLyQ� GH� OD� OH\� SDUD� HO� GHSyVLWR� HV� SHTXHxD�� (Q� OD� ILJXUD� VH�
PXHVWUD�XQ�HVTXHPD�GH�HVWH�PpWRGR��9HU�)LJXUD�1�����

)LJXUD�1�����0RGHOR�GH�FDSD��
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���� &É/&8/2�'(�5(&85626��
(O�\DFLPLHQWR�KD�VLGR�PRGHODGR�GH�IRUPD�FRUUHFWD�\�SUHFLVD�SRU�WDQWR�H[LVWH�XQ�PRGHOR�GH�UHFXUVRV�FRPR�UHVXOWDGR�ILQDO�GH�OD�
PRGHODFLyQ��IRUPDGR�SRU�SHTXHxDV�XQLGDGHV��EORTXH��FRQ�IRUPD�\�YROXPHQ�GHWHUPLQDGRV�VHJ~Q�ODV�QHFHVLGDGHV�GH�OD�PLQHULD�
SDUD� OD� SODQLILFDFLyQ�� FRQ� XQD� SUHFLVLyQ� SHUPLVLEOH� D� XQ��� GHO� YDORU� TXH� OH� GLUi� DO� SODQLILFDGRU� GH� OD�PLQHUtD�� OD� FDQWLGDG� GH�
QRFLYRV��GH�)H��1L�\�&R��
(O� JUDGR� GH� FRQRFLPLHQWR� GH� HVWD� YDULDELOLGDG� GH� ODV�PHQDV� LQ� VLWX�� PDQWLHQHQ� OD� FDOLGDG� GH� OD� PDWHULD� SULPD�PLQHUD� \� HV�
QHFHVDULR�UHDOL]DU�XQD�KRPRJHQL]DFLyQ�GH�OD�PLVPD�HQ�XQD�SODQWD�EHQHILFLDGRUD�D�SDUWLU�GH�ORV�IOXMRV�GH�FDUJD�H[LVWHQWHV�HQ�OD�
PLQD��3DUD�HVWR�HV�QHFHVDULR�PDQWHQHU�XQ�GHWHUPLQDGR�Q~PHUR�GH�H[FDYDGRUDV��JDUDQWL]DQGR�GH�HVWD�PDQHUD�OD�HVWDELOLGDG�GH�
OD�FDOLGDG�GHO�PLQHUDO���
(O�FDOFXOR�GH�ORV�UHFXUVRV�VH�UHDOL]R�KDFLHQGR�XQD�GLFUHWL]DFLRQ�YDOLGDQGR�FDGD�XQD�GH�ODV�LQWHUFDODFLRQHV�FRQ�SRWHQFLD�LQIHULRU�D�
ORV� ��P� OR� TXH� QR� VH� WRPD� FRPR�PLQHUDO� VHJ~Q� OD� OH\�PLQHUD��([LVWHQ� ]RQDV�FRQ�XQ�JUDQ� Q~PHUR� GH� LQWHUFDODFLRQHV� OR� TXH�
LPSRVLELOLWD�GH� IRUPD�H[DFWD�\�SUHFLVD� UHDOL]DU�HO�FiOFXOR�GH� UHFXUVRV�� WDOHV�SR]RV�VH�GHVHFKDQ� ORV�FXDOHV�VH�FODVLILFDQ�FRPR�
SR]RV�HVWpULOHV��
(O�PRGHOR� GH� UHFXUVRV� VH� OOHYR� D� FDER� FRQ� OD� HVWLPDFLyQ� TXH� FRQGLFLRQD� \� GH� OD� FXDO� GHSHQGH� HO� GHVDUUROOR� GHO�PRGHOR� GH�
EORTXHV��HO�TXH�UHDOL]D�XQ�FiOFXOR�WHQLHQGR�SUHVHQWH�OD�LQIRUPDFLyQ�JHROyJLFD��VH�OH�FRQGLFLRQDURQ�DWULEXWRV�WDOHV�FRPR�����,&3�\�
��2,63��SRU�FXDQWR�HO�VLVWHPD�UHDOL]D�XQD�FDUDFWHUL]DFLyQ�GRQGH�VH�OH�DVLJQD�OD�UHODFLyQ�GH�DPERV�FyGLJRV�GH�PDQHUD�WDO�TXH�
FRQIRUPH�HO�VyOLGR�GHO�HVFRPEUR�GHVGH�HO�SLVR�KDVWD�HO� WHFKR�WRPDQGR�FRPR�YDORU�SDUD�HO�HVFRPEUR�HO�FyGLJR�������GH�IRUPD�
VLPLODU�VH�UHDOL]D�SDUD�HO�FDOFXOR�GHO�PLQHUDO�FRQ�OD�GLIHUHQFLD�GH�OD�DVLJQDFLyQ�GH�ORV�YDORUHV�����()����2(,�<���6'��GH�PRGR�TXH�
FDGD�EORTXH�FDOFXODUD�OD�FDQWLGDG�GH�HVFRPEUR�XQD�YH]�VHSDUDGR�GH�OD�FDSD�PLQHUDO�DSOLFDQGR�HO�PRGHOR�JHRPpWULFR��(O�PRGHOR�
GH�UHFXUVRV�VH�UHDOL]R�WRPDQGR�FRPR�UHIHUHQFLD�OD�UHG�FXDGUDGD�GH���������
 ��������P�
 � P��SRU�FXDQWR�HVWD�UHG�HV�P~OWLSOR�GH�
ODV�GHPiV�UHGHV�GH�H[SORUDFLyQ� OD�TXH�HV�RSWLPD�SDUD�UHDOL]DU� OD�H[SORWDFLyQ�GHO�PLQHUDO�� WDPELpQ�VH�DMXVWR� OD�DOWXUD�GH�FDGD�
EORTXH�D�WUHV�PHWURV�SDUD�QR�LQIHULU�OD�OH\�PLQHUD��
6H� UHDOL]DURQ� WUHV�FiOFXORV�GLIHUHQWHV��XQR�SRU�FXW�RII� �HQWUH�������� �������FRQ�HO�FXDO�VH�GHILQH�SDUD�FDGD�FXW�RII�HQ���GH�
PLQHUDO� D� H[WUDHU� GHVGH� XQ� UDQJR�PtQLPR� GH� ����� D� XQ� UDQJR�Pi[LPR� GH� ������GH�1L�� XQ� VHJXQGR� FDOFXOR� GH� UHFXUVR� GHO�
DFXPXODGR��HO�FXDO�YD�VXPDQGR�FDGD�XQR�GH�ORV�YDORUHV�SRU�FXW�RII�FRQ�HO�REMHWLYR�SULQFLSDO�GH�FRQIRUPDU�HO�JUDILFR�GH�&XUYD�GH�
OD�/H\�7RQHODMH�SDUD�GH�PDQHUD�JUDILFD�WHQHU�XQD�YLVLyQ�PDV�DFHUWDGD�GHO�FRPSRUWDPLHQWR�GHO�PLQHUDO�UHVSHFWR�D�OD�/H\
WRQHODMH��
SRU�OR�TXH�VH�UHDOL]R�SDUD�FRPSDUDU�DPERV�SURFHGLPLHQWRV�\�DVt�YHULILFDU�OD�SUHFLVLyQ�GHO�FDOFXOR�UHDOL]DGR�SRU�FXW�RII��XQ�WHUFHU�
FDOFXOR� VH� KL]R� FRQ� HO� REMHWLYR� GH� SUHFLVDU� OD� FDQWLGDG� GH�PLQHUDO� TXH� DSDUHFH�SRU� EDQFR�� HV� GHFLU�� HVWH�PpWRGR�PXHVWUD� OD�
FDQWLGDG�GH�PLQHUDO�TXH�H[LVWH�HQ�FDGD�LQWHUYDOR�GH�SURIXQGLGDG�FDGD�WUHV�PHWURV��$�FRQWLQXDFLyQ�VH�OHV�PXHVWUDQ�ORV�FiOFXORV�
GH�UHFXUVRV��
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����&È/&8/2�'(�5(&85626�325�&87�2))����������� �����������
&RUWH�IXHUD�
GH�� 9ROXPHQ��P���� 39��W�P��� 7RQHODMH�� ��1L�� ��)H�� ��&R��
1L����� ��������� ���� ��������� ���� ����� �����
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1L����� ���������� ���� ���������� ���� ����� �����
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����&È/&8/2�'(�5(&85626�'(/�$&808/$'2���
&RUWH�IXHUD�
GH�� 9ROXPHQ��P���� 39��W�P��� 7RQHODMH�� ��1L�� ��)H�� ��&R��
1L����� ��������� ���� ��������� ���� ����� �����
1L����� ��������� ���� ���������� ���� ����� �����
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1L����� ����������� ���� ����������� ���� ����� �����
1L����� ����������� ���� ����������� ���� ����� �����
7RWDO� ����������� ���� ����������� ���� ����� �����
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����&È/&8/2�325�%$1&26�'(�5(&85626���
%DQFR� 9ROXPHQ��P��� 39��W�P�� 7RQHODMH� � 1L� � )H� � &R�
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%DQFR����� ������� ���� ������� ���� ����� �����
7RWDO ����������� ���� ����������� ���� ����� �����
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&RQFOXVLRQHV��
'DGD�D�OD�QR�H[LVWHQFLD�GHO�PRGHOR�GH�UHFXUVRV�GHO�6HFWRU�,,,�GHO�<DFLPLHQWR�&DQWDUDQD�GHO�0XQLFLSLR�0RD��3URYLQFLD�+ROJXtQ�\�
XQD�YH]�WHUPLQDGR�HO�SUHVHQWH�WUDEDMR�SDUD�GH�HVWH�PRGR�REWHQHU�HO�PRGHOR�GH�UHFXUVRV�D�SDUWLU�GH�ORV�GDWRV�REWHQLGRV�HQ�ODV�
UHGHV�GH�H[SORUDFLyQ�FXDGUDGDV��GH�ODGR�LJXDO�D����P����P�\������P�KD�VLGR�SRVLEOH�HVWDEOHFHU�PHGLDQWH�HO�VRIWZDUH�*(0&20�
XQ�PRGHOR�GH� UHFXUVRV�SRU�EORTXHV�TXH�FRQWHQJD� OD�GLVWULEXFLyQ�HVSDFLDO�GH� ORV�HOHPHQWRV�1L��)H�\�&R�GDGRV�HQ�SRUFLHQWRV��
/XHJR� GH� KDEHU� UHDOL]DGR� OD� LQWHUSUHWDFLyQ� JHyORJR�JHRHVWDGtVWLFD� GH� FDGD� XQR� GH� ORV� GDWRV�� DVt� FRPR� GH� ORV� GLIHUHQWHV�
GLDJUDPDV�\�JUiILFRV�UHSUHVHQWDGRV��VH�OOHJy�D�OD�VLJXLHQWH�FRQFOXVLyQ��

9 0RGHOR� WRSRJUiILFR��HQ�HO�FXDO�VH�GHWHUPLQy�HO�iUHD�GH�HVWXGLR�GHO�VHFWRU� ,,,���GHO�FXDO�VH� WXYR�XQD�PHMRU�YLVLyQ�P� OD�
UHDOL]DFLyQ�GH�ORV�SHUILOHV�WRSRJUiILFRV�UHSUHVHQWDWLYR�GH�OD�FRUWH]D�FRQ�GLUHFFLyQ�������1��SRU�OR�TXH�VH�FRQIRUPy�HO�
PRGHOR�WRSRJUiILFR�HQ���GLPHQVLRQHV�FRQ�ORV�SR]RV�LQFOXLGRV�GHVGH�OD�ERFD�GH�ORV�SR]RV��

9 6H�FUHDURQ�GLIHUHQWHV�GH�YDURJUDPDV�SDUD�WRGDV�ODV�SREODFLRQHV��GRQGH�VH�FRQIRUPy�HO��
• 9DULRJUDPD�JHQHUDO�SDUD�HO�1L�FRQ�ORV�FyGLJRV�UHSUHVHQWDWLYRV�SDUD�ORV�2()����2(,����6'����
• 9DULRJUDPD�YHUWLFDO�SDUD�HO�1L��
• 9DULRJUDPD�JHQHUDO�SDUD�HO�)H��
• 9DULRJUDPD�YHUWLFDO�SDUD�HO�)H��

9 0RGHOR�*HROyJLFR��\D�REWHQLGR�HO�PRGHOR�WRSRJUiILFR�VH�FUHy�HO�IRQGR�GH�OD�FRUWH]D�GDGRV�SRU�OR�GDWRV�REWHQLGRV�SRU�OD�
SURIXQGLGDG�GH�ORV�SR]RV��SRU�OR�TXH�VH�IRUPy�XQ�VyOLGR�HQWUH�GRV�VXSHUILFLHV��HQWUH�OD�FRUWH]D�\�HO�IRQGR�GH�ORV�SR]RV���
6H�FRQIRUPy�HO� WHFKR�GHO�PLQHUDO�FRGLILFDQGR�DO�PLVPR�FRPR�YDULDEOHV�GLVFUHWDV�GHO�SULPHU� LQWHUFHSWR��������XQD�YH]�
VHJXLGR�HVWH�SDVR�VH�FUHy�HO�IRQGR�GHO�PLQHUDO�HPSOHDQGR�HO�~OWLPR�LQWHUFHSWR�SRU�OR�TXH�VH�SURFHGLy�D�FUHDU�DO�VyOLGR�
PLQHUDO�FRQIRUPDQGR�HO�HVFRPEUR�HQWUH�OD�VXSHUILFLH�GHO�PRGHOR�\�HO�WHFKR�GHO�PLQHUDO�DO�TXH�VH�FRGLILFy�SRU��2,&3���\�
2,63����

9 0RGHOR�GH�EORTXHV��HV�XQD�UHSUHVHQWDFLyQ�ItVLFD��HQ�WpUPLQRV�GH�EDVHV�GH�GDWRV�TXH�FDUDFWHUL]DQ�XQD�VHULH�GH�EORTXHV�
R FHOGDV�FXERLGDOHV�RULHQWDGDV�HQ�ORV�HMHV�;��<��=�GHO�VLVWHPD�FDUWHVLDQR��UHJXODUHV�HQ�WUHV�GLPHQVLRQHV�DFRSODGDV�HQ�
HO�HVSDFLR�GHILQLGR�SRU�XQ�YROXPHQ�GHWHUPLQDGR��DGHPiV�FRQWLHQH�LQIRUPDFLyQ�GH�ODV�YDULDEOHV�HVWLPDGDV�D�ODV�TXH�VH�
OH� DVLJQDV� ORV� DWULEXWRV� D� HVWLPDU� WDO� FRPR� HO� HVFRPEUR���� \� HO� PLQHUDO����� ODV� TXH� VH� WUDQVIRUPDQ� HQ� YDULDEOHV�
GLVFUHWDV��

9 0RGHORV�GH�/H\HV��SDUD�OD�FRQIRUPDFLyQ�GH�GLFKR�PRGHOR�VH�HPSOHDURQ�GLIHUHQWHV�WpFQLFDV�GH�HVWLPDFLyQ��'RQGH��
• 3DUD�HO�1L�VH�XWLOL]y�HO�PpWRGR�GH�HVWLPDFLyQ�SRU�.ULJLQJ�2UGLQDULR��
• 3DUD�HO�HVFRPEUR�VH�HPSOHy�HO�PpWRGR�GH�HVWLPDFLyQ�SRU�,QYHUVR�GH�OD�'LVWDQFLD�DO�FXDGUiGR��
• (O�)H�VH�UHDOL]y�SRU�HO�PpWRGR�GH�HVWLPDFLyQ�SRU�,QYHUVR�GH�OD�'LVWDQFLD�DO�FXDGUiGR��

9 &iOFXOR�GH�UHFXUVR��VH�UHDOL]y�SRU�HO�FXW�RII�GH������������������SRU�DFXPXODGR�\�SRU�EDQFRV�GH�UHFXUVRV�TXH�IDFLOLWD�OD�
&XUYD�GH�OD�OH\�GH�7RQHODMH��

9 &XUYD�GH�OD�/H\�GH�7RQHODMH��
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9 9DOLGDFLyQ� &UX]DGD�� HV� OD� TXH� SHUPLWH� YLVXDOL]DU� JUiILFDPHQWH� OD� IRUPD� HQ� TXH� VH� FRPSDUWD� OD� GLVWULEXFLyQ� GH� ORV�
GLIHUHQWHV�WLSRV�GH�HOHPHQWRV�ORV�TXH�VH�HVWLPDQ�HQ���\�HQ�UHFXUVRV�PHGLGRV��

�

5HFRPHQGDFLRQHV��
�
6H� UHFRPLHQGD� SDUD� WUDEDMRV� SRVWHULRUHV� ORV� PRGHORV� TXH� VH� REWLHQHQ� PHGLDQWH� HO� OODPDGR� $QiOLVLV� 9DULRJUiILFR� �PRGHORV�
JHRHVWDGtVWLFRV���LQFOX\HQ�OD�E~VTXHGD�GHO�YDULRJUDPD�RPQLGLUHFFLRQDO�H[SHULPHQWDO�\�HO�DMXVWH�WHyULFR�GH�ORV�GLIHUHQWHV�WLSRV�GH�
PRGHORV�� 3RU� OR� TXH� VH� KDFH� UHIHUHQFLD� D� XQD� FRQIHFFLyQ� GHWDOODGD� GH� ORV� GLIHUHQWHV� WLSRV� GH� PRGHORV� HQIDWL]DQGR� GLFKD�
LQWHUSUHWDFLyQ�GH�ORV�UHVXOWDGRV�GH�PRGR�TXH�VH�HVWDEOH]FD�OD�FRPSDUDFLyQ�FRQ�FXDOTXLHU�RWUR�VRIWZDUH�GH�SXQWD�HQ�HO�PXQGR���
�
��� (O�PRGHOR�JHyORJR�JHQpWLFR�
(Q� VX� HVHQFLD� UHFRJH� WRGD� OD� LQIRUPDFLyQ� JHROyJLFD� UHODFLRQDGD� FRQWUD� HO� REMHWR� GH� \DFLPLHQWR� GHO� GHO� HVWXGLR�� WDQWR� GHO�
H[SHULPHQWDOHV� GHO� GDWRV�� FRPR� GDWRV� LQIHULGRV� SRU� PpWRGRV� DQDOyJLFRV�� HM�� 3URFHVR� GHO� JHROyJLFD� GH� OD� HYROXFLyQ� GHO�
GHWHUPLQDGD�GH�]RQD�GH�XQD��UHFRQVWUXFFLyQ�GHO�JHROyJLFRV�GH�VXFHVRV�GH�ORV�XQ�SDUWLU�GHO�HVWUDWLJUiILFRV�GHO�GDWRV��HWF���
$OJXQRV�DXWRUHV�VXEGLYLGHQ�pVWH�PRGHOR�HQ�GHVFULSWLYR�HO�JHQpWLFR�GH�\��DXQTXH�HVWD�FRQFHSFLyQ�IXH�SODQWHDGD�FRQWUD�ODV�PXOWDV�
GH�OD�SURVSHFFLyQ��DGDSWDPRV�GH�OD�GH�QRVRWURV�XQ�HWDSDV�GH�ODV�GH�WRGDV�GHO�JHROyJLFD�GH�LQYHVWLJDFLyQ�GH�OD���
�
��� 6XEDOWHUQR�PRGHOR�HO�GHVFULSWLYR�
/RV�(VWH�FRQVWLWX\H� OD�EDVDQ�GHO� VLVWHPiWLFD�GH�RUJDQL]DFLyQ�GH� OD�GH� OD� LQIRUPDFLyQ�GHO� OD�HO� XQR�VREULR�HO� JUXSRV�GH�R�GHO�
\DFLPLHQWRV�HO�\�SHUPLWH�HO�DJUXSDPLHQWR�GHO�ORV�PLVPRV�HQ�GLIHUHQWHV�FDWHJRUtDV�WD[RQyPLFDV��VREUHWRGR�GXUDQWH�OD�HWDSD�GH�OD�
SURVSHFFLyQ���
�
��� 0RGHOR�*HRPpWULFR�
(VWH�WLHQH�FRPR�REMHWLYR�VHSDUDU�HO�\DFLPLHQWR�GHO�URFDV�GHO�ODV�GH�OD�FDMD�\�XQ�VX�YH]�VXEGLYLGLU�HO�\DFLPLHQWRV�GHO�IRUPD�WDO�TXH�
ORV� OtPLWHV� HVSDFLDOHV� GHO� FDGD� VXE]RQD� FRQVWLWX\DQ� VRSRUWHV� GRQGH� ODV� YDULDEOHV� UHJLRQDOL]DGDV� FDUDFWHULFHQ� SREODFLRQHV�
HVWDGtVWLFDPHQWH� UHJXODUHV�� SHFDGR� R� FRQWUD� HO� SRVLEOH� GH� JHROyJLFD� GH� LQWHUSUHWDFLyQ�� /RV� OtPLWHV� WDPELpQ� SXHGHQ� WHQHU� XQ�
FDUiFWHU�HPLQHQWHPHQWH�WpFQLFR��HFRQyPLFR��HFROyJLFR��R�OHJDO�GH�OD�DOJ~Q�RWUR�WLSR�TXH�IDFLOLWH�OD�HMHFXFLyQ�GHO�SUR\HFWR�PLQHUR�
HQ�FXHVWLyQ���
�
��� 0RGHOR�+LGURJHROyJLFR��
&DUDFWHUL]D�HO�PRYLPLHQWR�GHO�IOXMR�GHO�ODV�DJXDV�VXEWHUUiQHDV�GHO�\DFLPLHQWR��DVt�FRPR�VX�UpJLPHQ�HO�SDUWLFXODULGDGHV�GH�\�GH�OD�
ORV�GLIHUHQWHV�FRPSOHMRV�DFXtIHURV�SUHVHQWHV�HQ�OD�]RQD���
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��� (FRQyPLFR�GH�0RGHOR�
&DUDFWHUL]D�ORV�SDUiPHWURV�HFRQyPLFRV�GHO�\DFLPLHQWR�GHO�HVSDFLDO�GH�OD�IRUPD��SDUD�FDGD�EORTXH�GHO�PRGHOR�PDWHPiWLFR�HO�R�
SDUD�FDGD�FDPSR�GHO�PRGHOR�JHRPpWULFR��(MHPSOR�GH�8Q�GHO�HV�GH�SDUiPHWURV�GH�HVWRV��HO�HO�FRVWR�PLQHUR�SRU�WLSR�GH�OD�URFD��
HQWUH�HQ�RWURV��8WLOL]DFLyQ�GH�/D�GHO�HVWH�PRGHOR�HV�HVHQFLDO�SDUD�UHDOL]DU�OD�RSWLPL]DFLyQ�HFRQyPLFD�GH�OD�PLQHUtD�GHO�OD���
�
��� 0RGHOR�GH�OD�GHQVLGDG�
&DUDFWHUL]D� OD� GHQVLGDG� GHO� ODV� URFDV� HQ� HO� HVSDFLR�� VH� HPSOHD� HVHQFLDOPHQWH� SDUD� HO� FiOFXOR� GHO� UHVHUYDV� OD� \� SDUD� OD�
SODQLILFDFLyQ�GH�OD�OD�PLQHUtD�HQ�GHSHQGHQFLD�GH�OD�FDOLGDG�GHO�PLQHUDO���
�
��� 0RGHOR�GH�OD�OH\�GHO�PLQHUDO�
&DUDFWHUL]D� OD�GLVWULEXFLyQ� HVSDFLDO� GH� OD� OH\� GHO�PLQHUDO�� HV� HO�PiV� LPSRUWDQWH�GHO�PRGHORV�GH� ORV� GH� WRGRV� OD� \� OD� FROXPQD�
YHUWHEUDO�GH�OD�SODQLILFDFLyQ�GHO�OD�GH�OD�PLQHUtD�GHO�OD���
�
��� 0RGHOR�GH�UHVHUYDV�
&DUDFWHUL]D�ORV�UHFXUVRV�\�XQ�SDUWLU�GH�ORV�pO�VH�FDOFXODQ�ODV�UHVHUYDV�VLWLRV�HO�JOREDOHV�GH�\��\DFLPLHQWR�GHO�GHO��HO�VX�HMHFXFLyQ�
GHSHQGH�GHO�PRGHOR�\�DQWHULRU�GHO�QXPHUR�GH�JUDQ�GH�XQ�GHO�WpFQLFRV�GHO�SDUiPHWURV�HO�HFRQyPLFRV�GH�\��HV�GH�OD�HMHFXFLyQ�GHO�
GLItFLO�HO�\�VH�FRQVLGHUD�XQR�GH�ORV�ILQDOHV�GH�SURGXFWRV�GH�ORV�GHO�OD�PRGHODFLyQ�GHO�\DFLPLHQWR���
�
��� 0RGHOR�(VWDGtVWLFR�
&DUDFWHUL]D�OD�HVWUXFWXUD�OD�\�OD�YDULDELOLGDG�GHO�ORV�GDWRV�HQ�HO�HVSDFLR��DVt�FRPR�OD�FRQWLQXLGDG��HVWDGtVWLFD�GH�OD�GLVWULEXFLyQ��
UHFXHUGRV��HWF���VH�HPSOHD�HQ�OD�REWHQFLyQ�GHO�ORV�GRV�PRGHORV�DQWHULRUPHQWH�PHQFLRQDGRV�HO�\�HQ�OD�SODQLILFDFLyQ�PLQHUD��SDUD�
VLPXODU�OD�PH]FOD�ySWLPD�GH�OD�SULPD�GH�PDWHULD�GH�OD�HO�\�HO�HVTXHPD�PiV�VRVWHQLEOH�PLQHUDO�GHO�IOXMRV�GHO�ORV�GH�OD�FDUJD���
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%LEOLRJUDItD��
%HOHWH�)XHQWHV��2UODQGR��������³9tDV�SDUD�HO�SHUIHFFLRQDPLHQWR�GHO�FiOFXOR�GH�YROXPHQ�GH�PLQHUDO�H[WUDtGR�HQ�ORV�\DFLPLHQWRV�
ODWHUtWLFRV�FXEDQRV´��'HSDUWDPHQWR�GH�0LQHUtD�GHO�,QVWLWXWR�6XSHULRU�0LQHUR�0HWDO~UJLFR�GH�0RD��7HVLV�'RFWRUDO������SiJLQDV���
�
%HUQDO�+HUQiQGH]��6��� ����D�� ³'HWHUPLQDFLyQ� GH� OD� WHQGHQFLD� GH� OD� YDULDELOLGDG� GH� OD� FDOLGDG� GH� OD�PHQD�HQ� ORV� EORTXHV� GH�
H[WUDFFLyQ�GHO�\DFLPLHQWR�ODWHUtWLFR�GH�0RD´��5HYLVWD�0LQHUtD�\�*HRORJtD��1R����0RD��������SiJLQDV��������
�
%HUQDO�+HUQiQGH]��6�������E��³/D�IRUPDFLyQ�GH�OD�FDOLGDG�GH�OD�PHQD�HQ�OD�SODQLILFDFLyQ�RSHUDWLYD�GH�ORV�WUDEDMRV�PLQHURV�HQ�OD�
FDQWHUD�0RD´��5HYLVWD�0LQHUtD�\�*HRORJtD��1R����0RD��������SiJLQDV��������
�
%HUQDO�+HUQiQGH]��6��\�(OHQD�&DUGHUR�&DUGHUR��������³'HWHUPLQDFLyQ�GH�OD�FRPSRQHQWH�FDVXDO�GH�OD�YDULDELOLGDG�GH�OD�PHQD�HQ�
ORV�EORTXHV�GH�H[WUDFFLyQ�GHO�\DFLPLHQWR�ODWHUtWLFR�GH�0RD´��5HYLVWD�0LQHUtD�\�*HRORJtD��1R����0RD��������SiJLQDV��������
�
%HUQDO�+HUQiQGH]��6���(OHQD�&DUGHUR�&DUGHUR��$UtVWLGHV�$��/HJUi�/REDLQD��5DIDHO�7UXMLOOR�&RGRUQL~�������� ´(ODERUDFLyQ�GH� OD�
WHRUtD� \� GH� OD� WHFQRORJtD� GHO� PLQDGR� TXH� HOHYH� OD� KRPRJHQHLGDG� GH� OD� PDWHULD� SULPD� ODWHUtWLFD� VXPLQLVWUDGD� DO� SURFHVR�
PHWDO~UJLFR�GH�OD�HPSUHVD�&RPDQGDQWH�(UQHVWR�&KH�*XHYDUD��(WDSDV����\�����0HMRUDPLHQWR�GH�OD�OH\�GH�PLQHUDO�DEDVWHFLGR�DO�
SURFHVR´��&HQWUR�GH�,QYHVWLJDFLRQHV�GH�OD�/DWHULWD��0RD��,QIRUPH�7pFQLFR�����SiJLQDV��
�
%OHLQHV�� &��� -�� 'HUDLVPH�� )�� *HIIUR\�� 6�� 3DUVHYDO�� )�� 5DPEHUW�� '�� 5HQDUG�� <�� 7RXIIDLW� ������� �� ,6$7,6� 6RIWZDUH� 0DQXDO��
*HRYDULDQFH�DQG�(FROH�GHV�0LQHV�GH�3DULV��3DULV��-DQXDU\�����������S��
�
&KHQ��<RQJOLDQJ�DQG�;LJXR�-LDR����������6HPLYDULRJUDP�ILWWLQJ�ZLWK�OLQHDU�SURJUDPPLQJ��&RPSXWHUV�	�*HRVFLHQFHV� Y������,VVXH�
���)HEUXDU\�������������S��
�
&ODUN��,VREHO����������3UDFWLFDO�*HRVWDWLVWLFV��*HRVWRNRV�/LPLWHG��8QLWHG�.LQJGRP��'LJLWDO�YHUVLRQ�RI�
KWWS���XN�JHRFLWLHV�FRP�GULVREHOFODUN�3*����� ����S���
�
&DVDUUHDO�9DOGpV��*XLOOHUPR��2UHVWHV�'tD]�9DOGpV��:LOPDQ�0��2OLYD�0iUTXH]��������³(O�0RGHOR�'LJLWDO�GHO�7HUUHQR�\�HO�XVR�GHO�
FULWHULR� JHRPRUIROyJLFR� SDUD� OD� E~VTXHGD�GH� \DFLPLHQWRV�PLQHUDOHV´��5HYLVWD�*HRORJtD�\�0LQHUtD��1~PHUR� ���9ROXPHQ����GHO�
������SiJLQDV��������
�
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&DVDUUHDO�9DOGpV��*XLOOHUPR��2UHVWHV�'tD]�9DOGpV��:LOPDQ�0��2OLYD�0iUTXH]��������´(O�0RGHOR�'LJLWDO�GHO�7HUUHQR�\�HO�XVR�GHO�
FULWHULR�JHRPRUIROyJLFR�SDUD� OD�E~VTXHGD�GH�\DFLPLHQWRV�PLQHUDOHV´��6HFFLyQ�*HRPiWLFD�HQ� ODV�0HPRULDV�GHO� ,9�&RQJUHVR�GH�
*HRORJtD�\�0LQHUtD��(GLFLyQ�'LJLWDO�GH�OD�6RFLHGDG�&XEDQD�GH�*HRORJtD��&LXGDG�GH�/D�+DEDQD��0DU]R���������
�
&XDGRU�*LO��-RVp�4XLQWtQ�\�$UHO\V�4XLQWHUR�6LOYHULR��������³$QiOLVLV�HVWUXFWXUDO��SXQWR�GH�SDUWLGD�GH�WRGR�HVWXGLR�JHRHVWDGtVWLFR´��
5HYLVWD�*HRORJtD�\�0LQHUtD��1~PHUR����9ROXPHQ����GHO�������SiJLQDV��������
�
&XDGRU�*LO��-RVp�4XLQWtQ�\�$UHO\V�4XLQWHUR�6LOYHULR��������³6LPXODFLyQ�FRQGLFLRQDO�GH�YDULDEOHV�UHJLRQDOL]DGDV�\�VX�DSOLFDFLyQ�DO�
FRPSRUWDPLHQWR� GH� OD� SRURVLGDG� HIHFWLYD� HQ� XQ� \DFLPLHQWR� IUDFWXUDGR�SRURVR´�� %ROHWtQ� GH� OD� 6RFLHGDG� *HROyJLFD� 0H[LFDQD��
7RPR�/,9�GHO�������SiJLQDV��������
�
&XDGRU�*LO��-RVp�4XLQWtQ��$UHO\V�4XLQWHUR�6LOYHULR��(GPLGLR�(VWpYH]�&UX]��������³/D�VLPXODFLyQ�FRQGLFLRQDO�HQ�JHRHVWDGtVWLFD´��
5HYLVWD�*HRORJtD�\�0LQHUtD��1~PHUR����9ROXPHQ����GHO�������SiJLQDV��������
�
&XDGRU�*LO�� -RVp�4XLQWtQ�� ������ ³(VWXGLRV�GH�(VWLPDFLyQ�\�6LPXODFLyQ�*HRHVWDGtVWLFD�SDUD� OD�&DUDFWHUL]DFLyQ�GH�3DUiPHWURV�
*HyORJR� �� ,QGXVWULDOHV� HQ� HO� <DFLPLHQWR� /DWHUtWLFR� 3XQWD� *RUGD´�� 'HSDUWDPHQWR� GH� *HRORJtD�� 8QLYHUVLGDG� GH� 3LQDU� GHO� 5LR�
³+HUPDQRV�6DL]�0RQWHV�GH�2FD´��7HVLV�'RFWRUDO������SiJLQDV���
�
&XDGRU�*LO��-RVp�4XLQWtQ��(VWpYH]�&UX]��(OPLGLR�\�/DYDXW�&RSD��:DOGR������D��³'HILQLFLyQ�GH�UHGHV�UDFLRQDOHV�GH�H[SORUDFLyQ�HQ�
\DFLPLHQWRV�ODWHUtWLFRV�XVDQGR�SURFHGLPLHQWRV�FRQMXQWRV�GH�HVWLPDFLyQ�\�VLPXODFLyQ�JHRHVWDGtVWLFD´��0HPRULDV�GHO�9�&RQJUHVR�
GH�*HRORJtD�\�0LQHUtD��(GLFLyQ�'LJLWDO�GH�OD�6RFLHGDG�&XEDQD�GH�*HRORJtD��&LXGDG�GH�/D�+DEDQD��0DU]R��������
�
&XDGRU�*LO��-RVp�4XLQWtQ��(VWpYH]�&UX]��(OPLGLR�\�/DYDXW�&RSD��:DOGR������E�� ³3URSXHVWD�SDUD� OD�GHWHUPLQDFLyQ�GH� OD�PDVD�
YROXPpWULFD�HQ�\DFLPLHQWRV�ODWHUtWLFRV´��0HPRULDV�GHO�9�&RQJUHVR�GH�*HRORJtD�\�0LQHUtD��(GLFLyQ�'LJLWDO�GH�OD�6RFLHGDG�&XEDQD�
GH�*HRORJtD��&LXGDG�GH�/D�+DEDQD��0DU]R��������
�
'DYLG��0LFKHO��������´*HRVWDWLVWLFDO�2UH�5HVHUYHV�(VWLPDWLRQ´��(OVHYLHU�6FLHQWLILF�3XVKLVKLQJ�&RPSDQ\��1HZ�<RUN������������S��
�
'H�'LRV�/H\YD��'LFWLQLR�� ������ ´3DUWLFXODULGDGHV�GH� OD�GLVWULEXFLyQ�HVSDFLDO� GH� ODV� LQWHUFDODFLRQHV�QR� LQGXVWULDOHV�HQ�HO�6HFWRU�
&HQWUDO� GHO� <DFLPLHQWR� 3XQWD� *RUGD´�� 'HSDUWDPHQWR� GH� *HRORJtD�� ,QVWLWXWR� 6XSHULRU� 0LQHUR� 0HWDO~UJLFR� GH� 0RD�� 7HVLV� GH�
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