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����0pWRGRV�GH�OD�0HFiQLFD�&XiQWLFD
������,QWURGXFFLyQ

/D�0HFiQLFD�FXiQWLFD�HVWDEOHFH�TXH�OD�HQHUJtD�\�RWUDV�SURSLHGDGHV�ItVLFDV�UHODFLRQDGDV�FRQ�VLVWHPDV�VXEPLFURVFySLFRV��HQWUH�HOORV�iWRPRV�\�PROpFXODV��SXHGHQ�REWHQHUVH�UHVROYLHQGR�OD�HFXDFLyQ�GH�6FKU|GLQJHU�>��@�
+��  �(�� �����

6LQ� HPEDUJR�� H[FHSWR�SDUD� DOJXQRV� VLVWHPDV� VLPSOHV�QR� HV�SRVLEOH�REWHQHU� VROXFLRQHV�H[DFWDV�GH�OD�HFXDFLyQ��������/RV�PpWRGRV�XWLOL]DGRV�HQ�HO�FiOFXOR�GH�HVWUXFWXUDV�HOHFWUyQLFDV�VH�FDUDFWHUL]DQ�SRU�GLIHUHQWHV�DSUR[LPDFLRQHV�PDWHPiWLFDV�XWLOL]DGDV�HQ�OD�UHVROXFLyQ�GH�HVWD�HFXDFLyQ�
������(FXDFLyQ�GH�6FKU|GLQJHU

/D� HFXDFLyQ� SURSXHVWD� SRU� 6FKU|GLQJHU� HQ� ����� GHVFULEH� OD� IXQFLyQ� GH� RQGD� GH� XQD�SDUWtFXOD�
W W��U����LKW��U��9P��K ��

� ww ¸̧¹·¨̈©§ ��� && �����
(Q�HVWD�HFXDFLyQ��� HV�OD�IXQFLyQ�GH�RQGD��P HV�OD�PDVD�GH�OD�SDUWtFXOD��K OD�FRQVWDQWH�GH�3ODQFN�\�9 HV�HO�SRWHQFLDO�HQ�HO�FXDO�VH�PXHYH�OD�SDUWtFXOD��(O�SURGXFWR�GH�� SRU�VX�FRPSOHMD�FRQMXJDGD� ������ JHQHUDOPHQWH�HVFULWR�FRPR�G��G VH� LQWHUSUHWD� FRPR�XQD�GLVWULEXFLyQ�GH�SUREDELOLGDG�GH�OD�SDUWtFXOD�/D�HFXDFLyQ�GH�6FKU|GLQJHU�SDUD�XQ�FRQMXQWR�FXDOTXLHUD�GH�SDUWtFXODV �VHDQ�HOHFWURQHV��SURWRQHV��QHXWURQHV�R�FXDOTXLHU�RWUD�SDUWtFXOD�FRPR�ORV�iWRPRV�\�PROpFXODV�FRQVWLWXLGDV�SRU�SURWRQHV�� HOHFWURQHV� \� QHXWURQHV�� HV� PX\� VLPLODU�� (Q� HVWH� FDVR� � HV� XQD� IXQFLyQ� GH� ODV�FRRUGHQDGDV�GH�WRGDV�ODV�SDUWtFXODV�GHO�VLVWHPD�\�GHO�WLHPSR��W�
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/D�HQHUJtD�\�PXFKDV�RWUDV�SURSLHGDGHV�GH�OD�SDUWtFXOD�SXHGHQ�REWHQHUVH�UHVROYLHQGR�OD�HFXDFLyQ� GH� 6FKU|GLQJHU� SDUD� ��� XWLOL]DQGR� FRQGLFLRQHV� GH� FRQWRUQR� DSURSLDGDV�� 0XFKDV�IXQFLRQHV� GH� RQGD� GLIHUHQWHV� SXHGHQ� VHU� VROXFLRQHV� DFHSWDEOHV� GH� OD� HFXDFLyQ� GH� RQGD��FRUUHVSRQGLHQGR�D�GLIHUHQWHV�HVWDGRV�HVWDFLRQDULRV�GHO�VLVWHPD�6L� HO� SRWHQFLDO� 9 QR� HV� IXQFLyQ� GHO� WLHPSR�� OD� HFXDFLyQ� GH� 6FKU|GLQJHU� SXHGH�VLPSOLILFDUVH� XWLOL]DQGR� XQ� SURFHGLPLHQWR� PDWHPiWLFR� FRQRFLGR� FRPR� VHSDUDFLyQ� GH�YDULDEOHV��$Vt��OD�IXQFLyQ�GH�RQGD�SXHGH�HVFULELUVH�FRPR�XQ�SURGXFWR�GH�XQD�IXQFLyQ�HVSDFLDO�\�XQD�IXQFLyQ�GHO�WLHPSR� � � � � � �W�2U%W�U� &&  �����
6XVWLWX\HQGR� HVWH� SURGXFWR� HQ� OD� HFXDFLyQ� ������ VH� REWLHQHQ� GRV� HFXDFLRQHV�� XQD�GHSHQGLHQWH�VyOR�GH�OD�SRVLFLyQ�GH�OD�SDUWtFXOD�\�OD�RWUD�GHSHQGLHQWH�VyOR�GHO�WLHPSR�(VWD� DSUR[LPDFLyQ� HV� JHQHUDOPHQWH� YiOLGD� SDUD� SUREOHPDV� PROHFXODUHV� \� SXHGH��HQWRQFHV�� GLULJLUVH� OD� DWHQFLyQ� EiVLFDPHQWH� D� OD� HFXDFLyQ� GH� 6FKU|GLQJHU� LQGHSHQGLHQWH� GHO�WLHPSR

+%� U& �� �(% � U& � �����
GRQGH�(�HV�OD�HQHUJtD�GH�OD�SDUWtFXOD�\�+�HO�RSHUDGRU�KDPLOWRQLDQR��GDGR�SRU�

9P��K+ ��
� ��� �����

/DV� GLIHUHQWHV� VROXFLRQHV� SRVLEOHV� SDUD� OD� HFXDFLyQ� GH� 6FKU|GLQJHU� LQGHSHQGLHQWH� GHO�WLHPSR� FRUUHVSRQGHQ� D� ORV�GLIHUHQWHV� HVWDGRV� HVWDFLRQDULRV� GH� OD� SDUWtFXOD�� /D� VROXFLyQ� TXH�FRUUHVSRQGH�D�OD�PHQRU�HQHUJtD�HV�OD�GHQRPLQDGD�GHO�HVWDGR�IXQGDPHQWDO�&DEH�GHVWDFDU�TXH�HVWD�HFXDFLyQ�QR�WLHQH�HQ�FXHQWD�HIHFWRV�UHODWLYLVWDV��SRU�OR�TXH�QR�HV�YiOLGD�SDUD�WUDWDPLHQWR�GH�SDUWtFXODV�FRQ�YHORFLGDGHV�SUy[LPDV�D�OD�GH�OD�OX]��FRPR�HV�HO�FDVR�GH�ORV�HOHFWURQHV�GH�ODV�FDSDV�LQWHUQDV�HQ�iWRPRV�SHVDGRV�
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�������(O�RSHUDGRU�KDPLOWRQLDQR�PROHFXODU
3DUD�XQ�VLVWHPD�PROHFXODU�GDGR��� HV�XQD�IXQFLyQ�GH� ODV�SRVLFLRQHV�GH� ORV�HOHFWURQHV��^UL`�� \� GH� ORV� Q~FOHRV� �^5L`�� TXH� OR� FRPSRQHQ�� (V� LQWHUHVDQWH� QRWDU� TXH� ORV� HOHFWURQHV� VH�WUDWDQ� LQGLYLGXDOPHQWH�� DO� FRQWUDULR� GH� ORV� Q~FOHRV� HQ� TXH� FDGD� QXFOHyQ� �SURWyQ�� QHXWUyQ� R�TXDUNV��VH�WUDWD�HQ�IRUPD�FROHFWLYD��FRPR�VL�IXHUD�XQD�~QLFD�SDUWtFXOD�(O� RSHUDGRU� KDPLOWRQLDQR� HVWi� FRQVWLWXLGR� SRU� WpUPLQRV� UHODFLRQDGRV� FRQ� OD� HQHUJtD�FLQpWLFD�\�SRWHQFLDO

+� �(F ��9 �����
/D�HQHUJtD�FLQpWLFD�HV�XQD�VXPDWRULD�VREUH�WRGDV�ODV�SDUWtFXODV�GH�OD�PROpFXOD�
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/D�FRPSRQHQWH�GH�OD�HQHUJtD�SRWHQFLDO�HV�XQD�LQWHUDFFLyQ�FRXOyPELFD�HQWUH�FDGD�SDU�GH�SDUWtFXODV�FDUJDGDV��GRQGH�FDGD�Q~FOHR�� VH� WUDWD� FRPR�XQD�~QLFD�SDUWtFXOD�FRQ�FDUJD�= �=  �Q~PHUR�DWyPLFR��
¦¦ M MN MNNM� ûUHH����9 � �����

' UMN HV�OD�GLVWDQFLD�HQWUH�ODV�SDUWtFXODV�M�\�N��\�HM \�HN VRQ�ODV�FDUJDV�FRUUHVSRQGLHQWHV��&DGD�HOHFWUyQ�SRVHH�FDUJD��H �H  �FDUJD�GHO�HOHFWUyQ��\�HO�Q~FOHR�WLHQH�FDUJD��=H��/XHJR�
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(O�SULPHU�WpUPLQR�FRUUHVSRQGH�D�OD�DWUDFFLyQ�HOHFWUyQ�Q~FOHR��HO�VHJXQGR��D�OD�UHSXOVLyQ�HOHFWUyQ�HOHFWUyQ�\�HO�WHUFHUR��D�OD�UHSXOVLyQ�Q~FOHR�Q~FOHR�
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������8QLGDGHV�DWyPLFDV
/DV� HFXDFLRQHV� IXQGDPHQWDOHV� GH� OD� PHFiQLFD� FXiQWLFD� VH� H[SUHVDQ� JHQHUDOPHQWH� HQ�XQLGDGHV�DWyPLFDV��FRQ�HO�REMHWR�GH�VLPSOLILFDUODV�HOLPLQDQGR�ODV�FRQVWDQWHV�IXQGDPHQWDOHV��/D�XQLGDG�DWyPLFD�GH�ORQJLWXG�HV�HO�UDGLR�GH�%RKU�� �D ���GDGD�SRU

����������� ��
�

�   HPKD HS c
/D� XQLGDG� DWyPLFD� GH� HQHUJtD� HVWi� GDGD� HQ� KDUWUHHV�� GHILQLGD� FRPR� OD� HQHUJtD�UHODFLRQDGD�D�OD�UHSXOVLyQ�HQWUH�GRV�HOHFWURQHV�VHSDUDGRV�SRU�OD�GLVWDQFLD�GH���ERKU�

PRO.FDODHKDUWUHH ���������� �
�   

/DV�PDVDV�VH�HVSHFLILFDQ�HQ�WpUPLQRV�GH�OD�PDVD�GH�XQ�HOHFWUyQ��PH  �����(VWDV�XQLGDGHV�VH�XWLOL]DUiQ�HQ�ODV�HFXDFLRQHV�GH�DTXt�HQ�PiV�
������/D�DSUR[LPDFLyQ�GH�%RUQ�2SSHQKHLPHU

/D�DSUR[LPDFLyQ GH�%RUQ�2SSHQKHLPHU��TXH�FRQVLVWH�HQ�OD�VHSDUDFLyQ�GHO�PRYLPLHQWR�GH�Q~FOHRV�\�HOHFWURQHV� SHUPLWH�VLPSOLILFDU�OD�VROXFLyQ�GH�OD�HFXDFLyQ�GH�6FKU|GLQJHU��(VWD�DSUR[LPDFLyQ�HV�UD]RQDEOH�GDGR�TXH�OD�PDVD�GH�XQ�Q~FOHR�HV�PXFKDV�YHFHV�PD\RU�TXH�OD�GH�XQ� HOHFWUyQ� \�� SRU� OR� WDQWR�� VH� PXHYH� PX\� OHQWDPHQWH� FRQ� UHVSHFWR� D� ORV� HOHFWURQHV�� (V�SRVLEOH��HQWRQFHV��VHSDUDU�OD�IXQFLyQ�GH�RQGD�WRWDO�HQ�XQD�IXQFLyQ�GH�RQGD�HOHFWUyQLFD�\�XQD�QXFOHDU�� FRQ� OR� TXH� HO� KDPLOWRQLDQR� FRPSOHWR� SDUD� XQ� VLVWHPD� PROHFXODU� SXHGH� HVFULELUVH�FRPR�
�5�9�U�9�U�5�9�5�(�U�(+ QXFOQXFOHOHOQXFOHOQXFOFHOF &&&&&& ��� ���� �������������������������

/D� DSUR[LPDFLyQ� GH� %RUQ�2SSHQKHLPHU� SHUPLWH� OD� VROXFLyQ� GH� ODV� GRV� SDUWHV� GHO�SUREOHPD� VLPXOWiQHDPHQWH��GH�PRGR�TXH� HV�SRVLEOH� FRQVWUXLU� XQ�KDPLOWRQLDQR�HQ� HO� TXH� VH�
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DQXOH�HO� WpUPLQR�GH�HQHUJtD� FLQpWLFD�GH� ORV�GRV�Q~FOHRV��'H� HVWD� IRUPD��SXHGH�HVFULELUVH�XQ�KDPLOWRQLDQR��HQ�XQLGDGHV�DWyPLFDV��FRPR�
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(O� KDPLOWRQLDQR� GH� OD� HFXDFLyQ� ����� VH� XWLOL]D� HQ� OD� HFXDFLyQ� GH� 6FKU|GLQJHU� SDUD�GHVFULELU� HO�PRYLPLHQWR� GH� ORV� HOHFWURQHV� HQ� HO� FDPSR� SRWHQFLDO� GH� ORV� Q~FOHRV� ILMRV� HQ� HO�HVSDFLR�
+HU �HO � 5�U && �� �(HO � 5& ���HO � 5�U && � ������

3RU UHVROXFLyQ� GH� HVWD� HFXDFLyQ� VH� REWLHQH� XQD� IXQFLyQ� SRWHQFLDO� QXFOHDU� HIHFWLYD�(HO�TXH� GHSHQGH� SDUDPpWULFDPHQWH GH� ODV� FRRUGHQDGDV� QXFOHDUHV� \� GHVFULEH� XQD� VXSHUILFLH� GH�HQHUJtD�SRWHQFLDO�SDUD�HO�VLVWHPD��(O�FRQFHSWR�GH�VXSHUILFLH�GH�SRWHQFLDO��TXH�HV�FRQVHFXHQFLD�GLUHFWD�GH�OD�DSUR[LPDFLyQ�GH�%RUQ�2SSHQKHLPHU��HV�XQD�LQIRUPDFLyQ�PX\�~WLO�HQ�HO�HVWXGLR�GH�PHFDQLVPRV�GH� UHDFFLyQ� WRGD� �YH]�TXH�HO�PHFDQLVPR�GH�XQD� UHDFFLyQ�TXtPLFD�HVWi�GDGR�SRU�OD�HYROXFLyQ�GH�XQ�VLVWHPD�GDGR�D�WUDYpV�GH�GHWHUPLQDGRV�³FDPLQRV GH�UHDFFLyQ´��GH�XQ�SXQWR�D�RWUR�GH�OD�VXSHUILFLH�GH�HQHUJtD�SRWHQFLDO�(O� SRWHQFLDO� HIHFWLYR� (HO WDPELpQ� SXHGH� XWLOL]DUVH� FRPR� IXQFLyQ� SRWHQFLDO� SDUD� HO�KDPLOWRQLDQR�QXFOHDU�
+QXFO  �(FQXFO �5& ����(HO � 5& � ������

(VWH� KDPLOWRQLDQR� VH� XVD� HQ� OD� HFXDFLyQ� GH� 6FKU|GLQJHU� SDUD� OD� GHVFULSFLyQ� GHO�PRYLPLHQWR� QXFOHDU�� \� VH� REWLHQHQ� FRPR� VROXFLyQ� ORV� HVWDGRV� YLEUDFLRQDOHV�� URWDFLRQDOHV� \�WUDQVODFLRQDOHV�GH�OD�PROpFXOD��/D�UHVROXFLyQ�GH�OD�HFXDFLyQ�GH�6FKU|GLQJHU�QXFOHDU��DO PHQRV�DSUR[LPDGDPHQWH��HV�QHFHVDULD�SDUD�OD�SUHGLFFLyQ�GHO�HVSHFWUR�YLEUDFLRQDO�GH�ODV�PROpFXODV�
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������5HVWULFFLRQHV�GH�OD�IXQFLyQ�GH�RQGD
/D� GHQVLGDG� GH� SUREDELOLGDG� SDUD� XQD� R� XQ� FRQMXQWR� GH� SDUWtFXODV� HQ� XQ� HOHPHQWR�LQILQLWHVLPDO�GH�YROXPHQ�G2  �G[�G\�G]��\�GHVFULWR�SRU� OD�IXQFLyQ�GH�RQGD�� HVWi�GDGR�SRU���� G2�� /D� IXQFLyQ� GH� RQGD� GHEH� VHU� QRUPDOL]DGD�� /D� SUREDELOLGDG� LQWHJUDGD� HQ� WRGR� HO�HVSDFLR�GHEH�VHU�LJXDO����HTXLYDOHQWH�DO������GH�FHUWH]D�GH�HQFRQWUDU�ODV�SDUWtFXODV��'H�HVWH�PRGR��VH�SXHGH�PXOWLSOLFDU�� SRU�XQD�FRQVWDQWH�GH�WDO�IRUPD�TXH�VH�VDWLVIDJD�OD�HFXDFLyQ

³  �%G2% ������
/D�FRQVWDQWH�Q�HV�OD�FRQVWDQWH�GH�QRUPDOL]DFLyQ�GHO�VLVWHPD�'DGR�TXH�ORV�HOHFWURQHV�VRQ�IHUPLRQHV�\�TXH��FRPR�HV�VDELGR��VRQ�SDUWtFXODV�TXH�WLHQHQ�FRPR�SURSLHGDGHV�OD�DVLPHWUtD�GH�VXV�SURSLHGDGHV�\�Q~PHUR�FXiQWLFR�GH�VSLQ���ò��OD�IXQFLyQ�HOHFWUyQLFD� WDPELpQ� GHEH� SUHVHQWDU� HVWDV� FDUDFWHUtVWLFDV�� (VWR� SXHGH� REWHQHUVH� VL� � IXHUD�DVLPpWULFD��OR�TXH�LPSOLFD�TXH�OD�IXQFLyQ�WLHQH�TXH�FDPELDU�GH�VLJQR�FXDQGR�ODV�SRVLFLRQHV�GH�GRV�SDUWtFXODV�LGpQWLFDV�VH�FDPELDQ��WDO�FRPR�VH�PXHVWUD�HQ�OD�VLJXLHQWH�HFXDFLyQ�

�U����U����U����U���U����U����U����U�� 1LM�1ML� &&&&&&&& � ������
������$SUR[LPDFLRQHV

/D�VROXFLyQ�H[DFWD�GH�OD�HFXDFLyQ�GH�6FKU|GLQJHU�QR�HV�SRVLEOH�SDUD�VLVWHPDV�FRQ�PiV�GH�XQ�HOHFWUyQ�SRU� OR�TXH� ORV�PpWRGRV�XWLOL]DGRV�HQ�HO�FiOFXOR�GH�HVWUXFWXUDV�HOHFWUyQLFDV�VH�FDUDFWHUL]DQ� SRU� GLIHUHQWHV� DSUR[LPDFLRQHV� PDWHPiWLFDV� XWLOL]DGDV� HQ� OD� UHVROXFLyQ� GH� HVWD�HFXDFLyQ([LVWHQ� GRV� FODVHV� SULQFLSDOHV� GH� PpWRGRV�� ORV� PpWRGRV� VHPLHPStULFRV�� TXH� XWLOL]DQ�SDUiPHWURV� REWHQLGRV� H[SHULPHQWDOPHQWH� SDUD� VLPSOLILFDU� ORV� FiOFXORV�� \� ORV� PpWRGRV� DE�LQLWLR��TXH�QR�XWLOL]DQ�WDOHV�SDUiPHWURV�\�ORV�FiOFXORV�VH�EDVDQ�VRODPHQWH�HQ�ORV�SULQFLSLRV�GH�OD�PHFiQLFD�FXiQWLFD�/D�SULQFLSDO�YHQWDMD�GH�ORV�PpWRGRV�VHPLHPStULFRV�UHVSHFWR�GH�ODV�WpFQLFDV�DE�LQLWLR PiV�ULJXURVDV�UHVLGH�HQ�HO�PHQRU�WLHPSR�GH�FyPSXWR�UHTXHULGR��6L�ELHQ�OD�YHORFLGDG�\�OD�FDSDFLGDG�
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GH� FiOFXOR� GH� ODV� FRPSXWDGRUDV� VH� KDQ� LQFUHPHQWDGR� HQ� ORV� ~OWLPRV� DxRV�� ORV� PpWRGRV� DE�LQLWLR FRQWLQ~DQ�VLHQGR�SURKLELWLYRV�HQ�DOJXQRV�FDPSRV�GH�DSOLFDFLyQ�GH�OD�PHFiQLFD�FXiQWLFD��HVSHFLDOPHQWH�DTXHOORV�TXH�LQYROXFUDQ�PROpFXODV�GH�JUDQ�WDPDxR�(Q�HO�FDVR�GH�ORV�PpWRGRV�DE�LQLWLR��SDUD�REWHQHU�XQD�VROXFLyQ�DSUR[LPDGD�GH�OD�IXQFLyQ�GH� RQGD� H[LVWHQ� XQ� JUDQ� Q~PHUR� GH� KLSyWHVLV� \� GH� SURFHGLPLHQWRV� VLPSOLILFDGRUHV�� /DV�GLIHUHQWHV�PDQHUDV�GH�REWHQHU�OD�IXQFLyQ�GH�RQGD�DSUR[LPDGD�SDUD�HO�VLVWHPD�LQYHVWLJDGR�GDQ�RULJHQ� D� ORV� GLYHUVRV� ³QLYHOHV� GH� FiOFXOR´� DE� LQLWLR KR\� GLVSRQLEOHV�� TXH� HVWULFWDPHQWH�GHEHUtDQ�GHQRPLQDUVH�³QLYHOHV�GH DSUR[LPDFLyQ´��/RV�PiV�FRPXQHV�VRQ�ORV�VLJXLHQWHV�
x 0pWRGR�+DUWUHH� )RFN��+)�
x 7HRUtD�GH�3HUWXUEDFLRQHV�GH�0¡OOHU�3OHVVHW
x 7HRUtD�GHO�)XQFLRQDO�GH�OD�'HQVLGDG
x ,QWHUDFFLyQ�GH�FRQILJXUDFLRQHV�'DGD�OD�PHWRGRORJtD�DGRSWDGD�SDUD�HVWD�WHVLV��VyOR�VH�KDUi�XQD�EUHYH�UHYLVLyQ�GH�DOJXQDV�WpFQLFDV�GLVSRQLEOHV�SDUD�FiOFXORV�DE�LQLWLR�

������0pWRGR�+)
/D�SULPHUD�DSUR[LPDFLyQ�D�FRQVLGHUDU�FRUUHVSRQGH�D�OD�LQWHUSUHWDFLyQ�GH�����G2 FRPR�XQD�GHQVLGDG�GH�SUREDELOLGDG�SDUD� ORV�HOHFWURQHV�GH�XQ�VLVWHPD�GDGR��/D� WHRUtD�GH�RUELWDOHV�PROHFXODUHV��WHRUtD�02��0ROHFXODU�2UELWDO��GHVFRPSRQH�OD�IXQFLyQ�GH�RQGD�PXOWLHOHFWUyQLFD�\� PLOWLQXFOHDU�� ��� HQ� XQD� FRPELQDFLyQ� GH� RUELWDOHV� PROHFXODUHV� PRQRHOHFWUyQLFRV� \�PXOWLFpQWULFRV��I�� �� I��� ���� FRQ� HOOR�� HV� SRVLEOH� WUDQVIRUPDU� XQD� HFXDFLyQ� HOHFWUyQLFD�� TXH� HV�IXQFLyQ�GH�ODV�SRVLFLRQHV�GH�1�SDUWtFXODV��HQ�1�HFXDFLRQHV�TXH�LQYROXFUDQ�ODV�FRRUGHQDGDV�GH�VyOR�XQ�HOHFWUyQ��R�VHD�PRQRHOHFWUyQLFDV��3DUD�VDWLVIDFHU�DOJXQDV�GH�ODV�FRQGLFLRQHV�LPSXHVWDV�D� ��� WDO� FRPR� VH� GLVFXWLy� DQWHULRUPHQWH�� VH� HOLJH� XQ� FRQMXQWR� GH� RUELWDOHV� PROHFXODUHV�QRUPDOL]DGRV�\�RUWRJRQDOHV��OODPDGR�FRQMXQWR�RUWRQRUPDO�

³ ³ ³  � G[G\G]LII ������
³ ³ ³  � G[G\G]ML II ������2��XVDQGR�XQD�QRWDFLyQ�PiV�FRPSDFWD��QRWDFLyQ�GH�³EUD´ \�³NHW´��
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� LL II ������
� ML II L�� M ������

+DUWUHH� SURSXVR� HO� XVR� GH� HVD� WpFQLFD� SDUD� FRQVWUXLU� OD� IXQFLyQ� GH� RQGD� � FRPR�SURGXFWR�GH�HVWRV�RUELWDOHV��OODPDGR�SURGXFWR�GH�+DUWUHH�
^ `� � �U�����3U���3U�3U% 11����L &&&&  ������

6LQ� HPEDUJR�� HVWD� IXQFLyQ� QR� VDWLVIDFH� OD� FRQGLFLyQ� GH� DQWLVLPHWUtD� GH� OD� IXQFLyQ� GH�RQGD��SRU�OR�TXH�UHVXOWD�LQDGHFXDGD�SDUD�HO�SUREOHPD�HOHFWUyQLFR�/D� IXQFLyQ� GH� RQGD�PiV� VLPSOH� HV� OD� TXH� UHVXOWD� GH� OD� FRPELQDFLyQ� GH� ORV� RUELWDOHV�PROHFXODUHV�FRPR�GHWHUPLQDQWH�$QWHV�GH�IRUPDU�HVWH�GHWHUPLQDQWH��FRQRFLGR�FRPR�GHWHUPLQDQWH�GH�6ODWHU��HV�QHFHVDULR�FRQVLGHUDU� HO� PRPHQWR� GH� VSLQ� HOHFWUyQLFR�� TXH� QR� IXH� FRQVLGHUDGR� KDVWD� DKRUD�� /RV�HOHFWURQHV�SRVHHQ�PRPHQWRV�GH�VSLQ���ò��VLPEROL]DGR�SRU�9��R�± ò��VLPEROL]DGR�SRU�;���8Q�FRQMXQWR� FRPSOHWR� GH� IXQFLRQHV� SDUD� OD� GHVFULSFLyQ� GHO� VSLQ� HOHFWUyQLFR� FRQVLVWH� HQ� GRV�IXQFLRQHV�RUWRQRUPDOHV�. \����GH�WDO�PRGR�TXH�
. �9�  ������������ . �;�  �� ������
� �9�  ��������������� �;�  �� ������

/D�IXQFLyQ�GH�RQGD�TXH�GHVFULEH�WDQWR�OD�GLVWULEXFLyQ�HVSDFLDO�FRPR�VX�HVStQ�HOHFWUyQLFR�VH�OODPD�VSLQ�RUELWDO��[��IL��VSLQ��&DGD� RUELWDO� HVSDFLDO� IL SXHGH� GDU� RULJHQ� D� GRV� VSLQ�RUELWDOHV� GLIHUHQWHV�� XQR� TXH�FRUUHVSRQGH�DO�VSLQ�. \�RWUR�DO�VSLQ����WDO�FRPR�VH�PXHVWUD�D�FRQWLQXDFLyQ
®̄ �.$ LLII �������

(V� SRVLEOH� DKRUD� FRQVWUXLU� OD� IXQFLyQ� GH� RQGD� DQWLVLPpWULFD� SDUD� XQ� VLVWHPD� GH� 1�HOHFWURQHV�



&DStWXOR�� ± 0HWRGRORJtD

��

^ `� �
�1�[�1�[�1�[
�1�[���[���[ ���[���[���[

1��U%
NML
NML
NML

L
� ���� ��&  ������

(O� IDFWRU� �1� ����� HV� XQ� IDFWRU� GH� QRUPDOL]DFLyQ�� (VWH� GHWHUPLQDQWH� GH� 6ODWHU� WLHQH�1HOHFWURQHV� RFXSDQGR�1 VSLQ�RUELWDOHV� �F��� F��� ���� FN�� VLQ� HVSHFLILFDU� FXiO� HOHFWUyQ� HVWi� HQ� XQGHWHUPLQDGR� RUELWDO�� &DGD� OtQHD� HVWi� IRUPDGD� SRU� OD� UHSUHVHQWDFLyQ� GH� WRGRV� ORV� HVWDGRV�SRVLEOHV� GH� XQ� HOHFWUyQ� L D� WRGDV� ODV� FRPELQDFLRQHV� GH� VSLQ�RUELWDOHV�� (O� FDPELR� GH�FRRUGHQDGDV� GH� GRV� HOHFWURQHV� FXDOHVTXLHUD�� OR� TXH� HTXLYDOH� FDPELDU� GRV� OtQHDV� GH�GHWHUPLQDQWH��WLHQH�HO�HIHFWR�GH�FDPELDU�HO�VLJQR�GH�OD IXQFLyQ�GH�RQGD�
��������)XQFLRQHV�GH�%DVH

8QD� GH� ODV� KHUUDPLHQWDV� PDWHPiWLFDV� PiV� SRGHURVDV� GH� TXH� VH� GLVSRQH� HV� OD�UHSUHVHQWDFLyQ�GH�XQD�IXQFLyQ�FXDOTXLHUD�FRPR�XQD�PH]FOD�GH�IXQFLRQHV�PiV�HOHPHQWDOHV�FRQ�FRHILFLHQWHV�FXLGDGRVDPHQWH�HOHJLGRV�
¦f  �� �L LL���L �[�F�[�F�[�FI�[� MMM � ������

/DV� IXQFLRQHV� �[�LM VH� OODPDQ� IXQFLRQHV� GH� EDVH�� (O� FRQMXQWR� GH� IXQFLRQHV� � �[LMQHFHVDULDV�SDUD�OD�UHSUHVHQWDFLyQ�GH�I�[� VH�OODPD�FRQMXQWR�GH�EDVH��6L�OD�EDVH�IXHUD�LQILQLWD��OD�UHODFLyQ� GH� LJXDOGDG� HV� ULJXURVDPHQWH� YiOLGD� GHVGH� HO� SXQWR� GH� YLVWD� PDWHPiWLFR�� 6LQ�HPEDUJR��FRPR�QR�VH�SXHGH�XVDU�XQD�EDVH�LQILQLWD�GHVGH�HO�SXQWR�GH�YLVWD�SUiFWLFR��HO�Q~PHUR�WRWDO�GH�IXQFLRQHV�GH�EDVH�XWLOL]DGR��HO�WDPDxR�GH�OD�EDVH��SXHGH�WHQHU�HIHFWR�HQ�OD�FDSDFLGDG�GH�ORV�UHVXOWDGRV�ILQDOHV�'H�HVWH�PRGR��XQ�RUELWDO�PROHFXODU�SXHGH�HVFULELUVH�FRPR�
¦  � LL FP PPMI ������
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GRQGH� ORV� FRHILFLHQWHV� FL�P VH� FRQRFHQ� FRPR� FRHILFLHQWHV� GH� H[SDQVLyQ� GH� ORV� RUELWDOHV�PROHFXODUHV�R�FRPR�ORV�DXWRYHFWRUHV�GH�OD�IXQFLyQ�GH�RQGD��/DV�IXQFLRQHV�GH�EDVH�IP WDPELpQ�VRQ� QRUPDOL]DGDV� \� JHQHUDOPHQWH� FHQWUDGDV� HQ� ORV� Q~FOHRV� DWyPLFRV�� ORV� TXH� SRVHHQ�VHPHMDQ]D�FRQ�ORV�RUELWDOHV�DWyPLFRV��/DV�IXQFLRQHV�JDXVVLDQDV�TXH�VRQ�XWLOL]DGDV�HQ�FiOFXORV�DE�LQLWLR SRU�OD�PD\RU�VLPSOLFLGDG�HQ�HO�FiOFXOR�GH�ODV�LQWHJUDOHV��WLHQHQ�OD�IRUPD�JHQHUDO�
� � � � � � ���� UHU3<U ]-T-TM � ������

GRQGH� <� UHSUHVHQWD� XQ� DUPyQLFR� HVIpULFR�� 3 HV� XQ� SROLQRPLR� \� � HV� XQD� FRQVWDQWH� TXH�GHWHUPLQD�FXiQ�GLIXVD�HV�OD�IXQFLyQ��H[WHQVLyQ�UDGLDO���/DV�IXQFLRQHV�JDXVVLDQDV�GH�WLSR V� S\ \�G[\�� UHVSHFWLYDPHQWH�� VH� GDQ� FRPR� HMHPSOR� D� FRQWLQXDFLyQ� �ORV� DUPyQLFRV� HVIpULFRV� VH�UHSUHVHQWDQ�HQ�IRUPD�FDUWHVLDQD�
��U�¹̧·©̈§ H��U��J ��V� S]] �������

��U� �¸̧¹·¨̈©§ \H����U��J ���
�S� [ S] ������

� � ��U� �¸̧¹·¨̈©§ [\H����U�J ���
�G� [\ S] ������

/D�FRPELQDFLyQ�GH�HVWDV�JDXVVLDQDV��WDPELpQ�OODPDGDV�³SULPLWLYDV´��VH�XVD�SDUD�IRUPDU�ODV�IXQFLRQHV�GH�EDVH�JDXVVLDQDV��(VWDV��D�VX�YH]��VH�OODPDQ�JDXVVLDQDV�FRQWUDtGDV�\�WLHQHQ�OD�VLJXLHQWH�IRUPD
¦ S SS�� JFM ������

GRQGH� FSP VRQ� FRQVWDQWHV� ILMDV� \�� HQ� JHQHUDO�� QRUPDOL]DGDV� SDUD� XQD� EDVH� GDGD�� $Vt�� ORV�RUELWDOHV�PROHFXODUHV�SXHGHQ�FRQVWUXLUVH�GH�OD�VLJXLHQWH�IRUPD��
¦ ¦ ¦  ¸̧¹·¨̈©§  �� �� S SS�L��L�L JGFF3 M ������
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3DUD� GLVWLQWDV� GHVFULSFLRQHV� IXHURQ� SURSXHVWDV� YDULDV� EDVHV� \� OD� PiV� XVDGDV�KDELWXDOPHQWH� HQ� FiOFXORV�DE� LQLWLR VH�PXHVWUDQ� HQ� OD�7DEOD� �����(V� QHFHVDULR� GHVWDFDU� TXH�VLHPSUH�HV�SRVLEOH�FRQVWUXLU�XQD�EDVH� DSURSLDGD��SRU� OR�FXDO�HV�QHFHVDULR� VRODPHQWH�XWLOL]DU�WpFQLFDV�GH�FRQVWUXFFLyQ�GH�EDVH�>��@�
7DEOD����� 7LSRV�PiV�FRPXQHV�GH�EDVHV�XVDGDV�HQ�FiOFXORV�DE�LQLWLR

%DVH 7LSR�GH�%DVH 0RGR�GH�GHVFULSFLyQ�GH�ORV�RUELWDOHV�DWyPLFRV672��* 0tQLPD ��IXQFLyQ�GH�EDVH�FRQ���SULPLWLYDV�JDXVVLDQDV�SRU�RUELWDO
����* 'REOH�]HWD�VSOLW�YDOHQFH� &DUR]R����IXQFLyQ�GH�EDVH�FRQ���SULPLWLYDV�JDXVVLDQDV9DOHQFLD����IXQFLyQ�GH�EDVH��XQD�FRQ���SULPLWLYDV�JDXVVLDQDV�\�RWUD�FRQ�VyOR��
����* 'REOH�]HWD�VSOLW�YDOHQFH� &DUR]R����IXQFLyQ�GH�EDVH�FRQ���SULPLWLYDV�JDXVVLDQDV9DOHQFLD����IXQFLRQHV�GH�EDVH��XQD�FRQ�� SULPLWLYDV�JDXVVLDQDV�\�RWUD�FRQ�VROR��
����* 'REOH�]HWD�VSOLW�YDOHQFH� &DUR]R����IXQFLyQ�GH�EDVH�FRQ���SULPLWLYDV�JDXVVLDQDV9DOHQFLD����IXQFLyQ�GH�EDVH��XQD�FRQ ��\�RWUD�FRQ��

�� ����* 'REOH�]HWD�VSOLW�YDOHQFH� ËGHP�D�����*��FRQ�IXQFLRQHV�GLIXVDV�\�FRQ�SRODUL]DFLyQ

��������(O�SULQFLSLR�YDULDFLRQDO
6H� KD� GLFKR� TXH� SDUD� REWHQHU� OD� IXQFLyQ� GH� RQGD� GHO� VLVWHPD� ���� HV� QHFHVDULR� OD�GHWHUPLQDFLyQ�GH�ORV�RUELWDOHV�PROHFXODUHV�IL��(O�SUREOHPD�DKRUD�HV� OD�GHWHUPLQDFLyQ�GH�ORV�FRHILFLHQWHV� FLP FRQ� OR� FXDO� HV� SRVLEOH� FRQVWUXLU� ORV� RUELWDOHV� PROHFXODUHV� \� ��� /D�DSUR[LPDFLyQ� +DUWUHH�)RFN� XWLOL]D�� SDUD� HOOR�� HO� SULQFLSLR� YDULDFLRQDO�� TXH� HVWDEOHFH� TXH� OD�HQHUJtD� GHO� HVWDGR� IXQGDPHQWDO� GH� FXDOTXLHU� IXQFLyQ� QRUPDOL]DGD� DQWLVLPpWULFDPHQWH� GH� ODV�FRRUGHQDGDV� HOHFWUyQLFDV� �; �� VHUi� VLHPSUH� PD\RU� TXH� OD� HQHUJtD� SDUD� OD� IXQFLyQ� GH� RQGD�H[DFWD

� � � �\(( t; \z; ������(Q�RWUDV�SDODEUDV��OD�HQHUJtD�GH�OD�IXQFLyQ�GH�RQGD�H[DFWD�VLUYH�FRPR�XQ�OtPLWH�LQIHULRU�SDUD� ODV� HQHUJtDV� FDOFXODGDV� D� SDUWLU� GH� FXDOTXLHU� RWUD� IXQFLyQ� QRUPDOL]DGD \� DQWLVLPpWULFD��
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/XHJR�� HO� SUREOHPD� VH� OLPLWD� D� HQFRQWUDU� XQ� FRQMXQWR� GH� FRHILFLHQWHV� FLP TXH� PLQLPL]D� OD�HQHUJtD�GH�OD�IXQFLyQ�GH�RQGD�UHVXOWDQWH�
��������/DV�HFXDFLRQHV�GH�5RRWKDDQ�+DOO

(O� SULQFLSLR� YDULDFLRQDO� XWLOL]D� ODV� VLJXLHQWHV� HFXDFLRQHV� GHVFULELHQGR� ORV� FRHILFLHQWHV�FLP FRPR�GHULYDGRV�SRU�5RRWKDDQ�\�+DOO�
� �¦  �/

Y L &6)� �PQPQPQ H P��Q� �����������/� ������
6L�OD�HFXDFLyQ��������VH�HVFULEH�HQ�IRUPD�GH�PDWUL]

)�� �6�( ������
'RQGH�FDGD�HOHPHQWR�HV�XQD�PDWUL]��(O�WpUPLQR�( HV�XQD�PDWUL]�GLDJRQDO�GH�HQHUJtDV�GH�RUELWDOHV��HQ�OD�TXH�FDGD�XQR�GH�VXV�HOHPHQWRV�FL HV�OD�HQHUJtD�GHO�RUELWDO�PROHFXODU�IL��) HV�OD�OODPDGD� PDWUL]� GH� )RFN� \� UHSUHVHQWD� ORV� HIHFWRV� PHGLRV� GHO� FDPSR� SRWHQFLDO� GH� WRGRV� ORV�HOHFWURQHV�HQ�FDGD�RUELWDO��3DUD�XQ�VLVWHPD�GH�FDSD�HOHFWUyQLFD�FHUUDGD��VXV�HOHPHQWRV�HVWiQ�GDGRV�SRU�

� � � �> @¦¦  �� / /FDUR]R 3+) � � ����O V PQPQPQ QVPOOVPQ ������
GRQGH�+PYFDUR]R HV� RWUR� HOHPHQWR� GH� PDWUL]� TXH� UHSUHVHQWD� OD� HQHUJtD� GH� XQ� HOHFWUyQ� HQ� HO�FDPSR�GH�WRGRV�ORV�RWURV�Q~FOHRV�\�3P HV�OD�PDWUL]�GHQVLGDG��GHILQLGD�FRPR�

L
RFXSDGRV
L LFF3 VOOV ¦  �

� ������
/RV� FRHILFLHQWHV� VH� VXPDQ� VREUH� ORV�RUELWDOHV�RFXSDGRV� \� HO� IDFWRU�GH��� YLHQH�GH�TXH�FDGD�RUELWDO�HVWi�RFXSDGR�FRQ�GRV�HOHFWURQHV��/D�PDWUL]�6 HV�OD�PDWUL]�GH�VRODSDPLHQWR��TXH�LQGLFD�OD�VXSHUSRVLFLyQ�GH�RUELWDOHV�
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/D�PDWUL]�GH�)RFN�GHSHQGH�GH�ORV�FRHILFLHQWHV�FLP TXH�VH�TXLHUHQ�GHWHUPLQDU�GDGR�TXH�OD�PDWUL]�GH�GHQVLGDG�HV��WDPELpQ��IXQFLyQ�GH�pVWRV��/XHJR��OD�HFXDFLyQ��������QR�HV�OLQHDO�\�GHEH�UHVROYHUVH�LWHUDWLYDPHQWH��(VWD�UHVROXFLyQ�LWHUDWLYD�VH�OODPD�PpWRGR�GHO�FDPSR�DXWRFRQVLVWHQWH��6&)��GHO�LQJOpV�6HOI�&RQVLVWHQW�)LHOG���'HVSXpV�GH�OD�FRQYHUJHQFLD��OD�HQHUJtD�HV�XQ�PtQLPR�\�ORV�RUELWDOHV�JHQHUDQ�XQ�FDPSR�TXH�SURGXFH�ORV�PLVPRV�RUELWDOHV��OR�TXH�H[SOLFD�HO�QRPEUH�GHO�PpWRGR��/D�VROXFLyQ�SURGXFH�XQ�JUXSR�GH�RUELWDOHV��DOJXQRV�RFXSDGRV�SRU�HOHFWURQHV��IL� M�������\�RWURV�QR�RFXSDGRV�OODPDGRV�RUELWDOHV�YLUWXDOHV��ID��E��������(O�Q~PHUR�WRWDO�GH�IXQFLRQHV�GH�RUELWDOHV�HV�LJXDO�DO Q~PHUR�GH�IXQFLRQHV�GH�EDVH�XWLOL]DGR��/DV�LQWHJUDOHV�GH�UHSXOVLyQ�GH�GRV�HOHFWURQHV�WLHQHQ�OD�IRUPD
� � ³ ³ ³ G[G\G]U ��������������� ��

 VOQP MMMMPQOV ������
(Q�HO� WUDWDPLHQWR�GH�+DUWUHH�)RFN�FDGD� HOHFWUyQ�YH� D� WRGRV� ORV�RWURV� HOHFWURQHV� FRPR�XQD� GLVWULEXFLyQ� PHGLD� \� QR� HVWi� LQFOXLGD� XQD� LQWHUDFFLyQ� HOHFWUyQ�HOHFWUyQ� LQVWDQWiQHD��PRYLPLHQWR� FRUUHODFLRQDGR� R� FRUUHODFLyQ� HOHFWUyQLFD >��@�� /D� IDOWD� GH� GHVFULSFLyQ� GH�FRUUHODFLyQ� HOHFWUyQLFD� HV� XQD� JUDQ� GHILFLHQFLD� GH� HVWD� DSUR[LPDFLyQ�� HVSHFLDOPHQWH�� HQ� OD�GHVFULSFLyQ� GH� SURFHVRV� GRQGH� HVWRV� HIHFWRV� VRQ� HVSHFLDOPHQWH� LPSRUWDQWHV�� WDO� FRPR� ORV�SURFHVRV�GH� UXSWXUD�\� IRUPDFLyQ�GH�HQODFHV�TXtPLFRV��FiOFXORV�GH�ODV�HVWUXFWXUDV�GH�HVWDGRV�GH�WUDQVLFLyQ���HQWUH�RWURV��2WURV�PpWRGRV��OODPDGRV�SRVW�+DUWUHH�)RFN��LQWHQWDQ�FRUUHJLU�HVWD�GHILFLHQFLD�GH�OD�WHRUtD�GH�+DUWUHH�)RFN�([LVWHQ� GLYHUVRV� QLYHOHV� GH� DSUR[LPDFLyQ� TXH� LQWHQWDQ� UHFXSHUDU� ORV� HIHFWRV� GH�FRUUHODFLyQ� QR� FRQVLGHUDGRV�� FRPR� HO� PpWRGR� GH� LQWHUDFFLyQ� GH� FRQILJXUDFLRQHV��&RQILJXUDWLRQ� ,QWHUDFWLRQ�� &,�� \� VXV� YDULDQWHV� 4&,� �TXDGUDWLF� FRQILJXUDWLRQ� LQWHUDFWLRQ���4&,6'�TXH�DJUHJD�DOJXQRV�HIHFWRV�GH�FRUUHODFLyQ�GH�RUGHQ�LQILQLWR��4&,6'�7��TXH�DGLFLRQD�H[FLWDFLRQHV� WULSOHV� D� 4&,6'� OR� TXH� EULQGD� PD\RU� SUHFLVLyQ� \� 4&,6'�74�� TXH� DGLFLRQD�H[FLWDFLRQHV� WULSOHV� \� FXiGUXSOHV D� 4&,6'�� OD� WHRUtD� GH� SHUWXUEDFLRQHV� \� OD� WHRUtD� GH�IXQFLRQDOHV�GH�OD�GHQVLGDG��(VWD�~OWLPD�VH�GHVFULEH�HQ�PD\RU�GHWDOOH�D�FRQWLQXDFLyQ�
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������7HRUtD�GHO�)XQFLRQDO�GH�OD�GHQVLGDG
/D� 7HRUtD� GHO� )XQFLRQDO� GH� OD� 'HQVLGDG� �'HQVLW\� )XQFWLRQDO� 7KHRU\�� ')7�� SXHGHGHILQLUVH�FRPR�DTXpOOD�TXH�SHUVLJXH�HO�REMHWLYR�GH�FDOFXODU�OD�HQHUJtD�HOHFWUyQLFD�GHO�HVWDGR�IXQGDPHQWDO� GH� XQ� VLVWHPD� GH� 1� HOHFWURQHV� SRU� PHGLR� ~QLFDPHQWH� GH� VX� GHQVLGDG�� VLQ�QHFHVLGDG� GH� FRQRFHU� SUHYLDPHQWH� OD� IXQFLyQ� GH� RQGD� GH� GLFKR� VLVWHPD�� 'H� HVWH� PRGR�� HO�SUREOHPD��1�GLPHQVLRQDO�RULJLQDO�VH�UHGXFH�D�XQR�WULGLPHQVLRQDO�TXH��HQ�SULQFLSLR��GHEH�VHU�PiV�VHQFLOOR�GH�UHVROYHU�$� ILQHV� GH� OD� GpFDGD� GHO� ���� 7KRPDV� >��@� \� )HUPL� >��@�� GH�PDQHUD� LQGHSHQGLHQWH� \�XWLOL]DQGR�DUJXPHQWRV�HVWDGtVWLFRV��HVWDEOHFLHURQ�OD�IRUPD�GHO�SULPHU�IXQFLRQDO�GH�OD�GHQVLGDG��HQ�HVWH�FDVR�SDUD�OD�HQHUJtD�FLQpWLFD

� �> @ � � � � GUU!�����U!7 �����7) ³ ������
6LJXLHQGR� DUJXPHQWRV� VLPLODUHV�� 'LUDF� >��@� SURSXVR� HQ� ����� XQ� IXQFLRQDO� GH� OD�GHQVLGDG�SDUD�OD�HQHUJtD�GH�LQWHUFDPELR

� �> @ � � GUU!����U!. ����' ³¹̧·©̈§� ������
/D� SULPHU� H[SUHVLyQ� SDUD� OD� HQHUJtD� HOHFWUyQLFD� WRWDO� GH� XQ� VLVWHPD� GH� 1� HOHFWURQHV�VRPHWLGRV�D�XQ�FDPSR�H[WHUQR�� � �UY ��SXHGH�HVFULELUVH�FRPR�XQ�IXQFLRQDO�GH�OD�GHQVLGDG�

� �> @ � �> @ � � � � � � � � � �> @³³ ���� U!.GUGU�U�U U�!U!��GUU!UYU!7U!( '7)7)' ������
VXMHWD�D�OD�FRQGLFLyQ�GH�QRUPDOL]DFLyQ�VREUH�OD�GHQVLGDG

� �³  1GUU! ������
(Q� OD� HFXDFLyQ� �������� FRQRFLGD� FRPR�PRGHOR� GH� 7KRPDV�� )HUPL� \� 'LUDF� �7)'��� HO�VHJXQGR� WpUPLQR� GH� OD� GHUHFKD� UHSUHVHQWD� OD� LQWHUDFFLyQ� GH� OD� QXEH� HOHFWUyQLFD� FRQ� HO�
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SRWHQFLDO�H[WHUQR��TXH�HQ�HO�FDVR�GH�iWRPRV�\�PROpFXODV�HV�HO�FUHDGR�SRU�HO�R�ORV�Q~FOHRV��\�HO�WHUFHU�WpUPLQR�HV�OD�LQWHUDFFLyQ�HOHFWURVWiWLFD�FOiVLFD�HQWUH�HOHFWURQHV�(V�LPSRUWDQWH�KDFHU�QRWDU�TXH�WRGRV�ORV�WpUPLQRV�GH�OD�HFXDFLyQ��������VRQ�GH�QDWXUDOH]D�ORFDO��OR�TXH VH�WUDGXFH�HQ�XQD�UHGXFFLyQ�VLJQLILFDWLYD�HQ�HO�WLHPSR�GH�FiOFXOR�FRPSDUDGR�FRQ�WpFQLFDV�EDVDGDV�HQ�HO�PpWRGR�+DUWUHH�)RFN�'HVDIRUWXQDGDPHQWH�� OD� H[DFWLWXG� GHO� PRGHOR� QR� UHVXOWy� DGHFXDGD� SDUD� SUHGLFFLRQHV�FXDQWLWDWLYDV��,QFOXVR�HO�PRGHOR�7)'�HV�LQFDSD]�GH�SUHGHFLU�OD�IRUPDFLyQ�GHO�HQODFH�TXtPLFR�>��@�� � )XH� QHFHVDULR� HVSHUDU� SRFR� PiV� GH� WUHLQWD� DxRV� SDUD� TXH� +RKHQEHUJ� \� .RKQ�HVWDEOHFLHUDQ� ODV�EDVHV�GH� OD�')7�PRGHUQD� >��@��TXH� LQFOX\H�DO�PRGHOR�7)'�FRPR�XQ�FDVR�SDUWLFXODU�� 3DUD� XQ� VLVWHPD� GH� 1� HOHFWURQHV�� HO� SRWHQFLDO� H[WHUQR� � �UY GHWHUPLQD�FRPSOHWDPHQWH� HO� KDPLOWRQLDQR�GHO� VLVWHPD� \� GH� DTXt� VX� HQHUJtD�� IXQFLyQ�GH�RQGD� \�GHPiV�SURSLHGDGHV��+RKHQEHUJ�\�.RKQ�GHPRVWUDURQ�TXH�OD�GHQVLGDG�SXHGH�MXJDU�HO�SDSHO�GH�YDULDEOH�IXQGDPHQWDO�GHO�SUREOHPD�GHWHUPLQDQGR� WDQWR�HO�SRWHQFLDO�FRPR�HO�Q~PHUR�GH�HOHFWURQHV�� \�GH�DTXt�HO�UHVWR�GH�ODV�SURSLHGDGHV�HOHFWUyQLFDV��$Vt��HV�SRVLEOH�HVFULELU�OD�HFXDFLyQ��������GH�IRUPD�FRPSOHWDPHQWH�JHQHUDO�FRPR
� �> @ � �> @ � � � � � �> @U!9GUU!UYU!7U!( HH�� ³ ������

GRQGH� � �> @U!7 \� � �> @U!9HH VRQ� ORV� IXQFLRQDOHV� GH� OD� HQHUJtD� FLQpWLFD� \� GH� OD� UHSXOVLyQ�HOHFWUyQLFD�� UHVSHFWLYDPHQWH�� +RKHQEHUJ� \� .RKQ� WDPELpQ� SURSRUFLRQDURQ� XQ� SULQFLSLR�YDULDFLRQDO�SDUD�OD�HQHUJtD�HVWDEOHFLHQGR�TXH�VL� � �U!a HV�XQD�GHQVLGDG�GH�SUXHED�GLVWLQWD�GH�OD�H[DFWD�� � �U! ��SHUR�FRQ�VXV�PLVPDV�FRQGLFLRQHV�GH�FRQWRUQR�\�SURSLHGDGHV�JOREDOHV�VH�FXPSOH�TXH
� � � �»¼º«¬ªd»¼º«¬ª U!(U!( a ������

$�SHVDU�GH�TXH�ODV�HFXDFLRQHV��������\��������VLHQWDQ�ODV�EDVHV�GH�OD�')7�PRGHUQD��QR�SUHGLFHQ�QLQJXQD�IRUPD�H[SOtFLWD�SDUD� � �> @U!7 QL�SDUD� � �> @U!9HH ��&RQRFHU�OD�IRUPD�H[SOtFLWD�H[DFWD�GH�HVWRV�IXQFLRQDOHV�HV�D~Q�XQ�SUREOHPD�QR�UHVXHOWR��$IRUWXQDGDPHQWH��VH�KD�DYDQ]DGR�PXFKR� HQ� HVWH� FDPSR� \� HQ� OD� DFWXDOLGDG� H[LVWH� XQ� Q~PHUR� LPSRUWDQWH� GH� IXQFLRQDOHV� TXH��
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LQFRUSRUDGRV�D�OD�HFXDFLyQ���������SURYHHQ�UHVXOWDGRV�GH�VXILFLHQWH�H[DFWLWXG�\�FRQILDELOLGDG�FRPR�SDUD�UHDOL]DU�SUHGLFFLRQHV�HQ�PXFKRV�FDPSRV�GH�OD�TXtPLFD�(V� LQWHUHVDQWH� KDFHU� QRWDU�TXH� OD� HFXDFLyQ� ������� VH� UHGXFH� D� OD� HFXDFLyQ� ������� VL� VH�VDWLVIDFH�TXH
� �> @ � �> @U!7U!7 7) ������

\�
� �> @ � � � � � �> @³ �� U!.GUGU�U�U U�!U!��U!9 'HH ������

��������/D�')7�PRGHUQD
/D�HFXDFLyQ���������D�SHVDU�GH�VHU�XQD�H[SUHVLyQ�H[DFWD��SUHVHQWD�HO� LQFRQYHQLHQWH�GHO�GVFRQRFLPLHQWR� GH� � �> @U!7 \� � �> @U!9HH �� (Q� ������ .RKQ� \� 6KDP� >��@� SUHVHQWDURQ� XQD�VROXFLyQ�DO�SUREOHPD�GH�OD�LQGHWHUPLQDFLyQ�GHO�IXQFLRQDO�GH�OD�HQHUJtD�FLQpWLFD��&RQVLGHUDURQ�XQ�VLVWHPD�GH�UHIHUHQFLD�GH�1�HOHFWURQHV�QR�LQWHUDFWXDQWHV�VRPHWLGRV ~QLFDPHQWH�D�OD�DFFLyQ�GH�XQ�SRWHQFLDO�H[WHUQR� � �UYV \�FX\D�HQHUJtD�VH�HVFULEH�FRPR

� �> @ � �> @ � � � �GUU!UYU!7U!( VVV ³� ������
6L� VH� LQYRFD� OD� H[LVWHQFLD� GH� XQ� FRQMXQWR� EDVH� DX[LOLDU� ^ `I �� VH� SXHGH� HVFULELU� OD�GHQVLGDG�HQ�IXQFLyQ�GHO�PLVPR

� � � � � �¦  1
�L LLV UUU! II ������

\� DO� RSHUDGRU� GH� OD� HQHUJtD� FLQpWLFD� FRPR� �L�� �� �� 'H� HVWD� IRUPD�� OD� HFXDFLyQ� ������� VH�
WUDQVIRUPD�HQ
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� �> @ � �� � � � � � � � � �¦³¦³ II�II�� L LLVL LL�LV GUUUUYGUUU��U!( ������
(O�SUy[LPR�SDVR�HV�UHHVFULELU�OD�HFXDFLyQ��������FRPR�

� �> @ � �> @ � �> @ � �> @ � �> @ � �> @����� U!-U!HH9U!V7U!V7U!7U!( � �> @ � � � �GUU!UYU!- ³� ������� �> @ � �> @ � � � � � �> @U!(GUU!UYU!U!7 H[V ��� ³- ������
GRQGH�

� �> @ � � � �³ � GUGU�U�U U�!U!��U!- ������
\

� �> @ � �> @ � �> @ � �> @ � �> @U!7U!7U!�U!9U!( VHH[F �� - ������
(Q� OD� HFXDFLyQ� ������� � �> @U!([F HV� OD� HQHUJtD� GH� LQWHUFDPELR� \� FRUUHODFLyQ \� HVWi�FRQIRUPDGD� SRU� OD� SDUWH� QR� FOiVLFD� GH� OD� LQWHUDFFLyQ� HOHFWUyQLFD� \� SRU� HO� HUURU� FRPHWLGR� DO�UHHPSOD]DU�DO�YHUGDGHUR�IXQFLRQDO�GH�OD�HQHUJtD�FLQpWLFD�� � �> @U!7 ��SRU�HO�FRUUHVSRQGLHQWH�DO�VLVWHPD�GH�HOHFWURQHV�QR�LQWHUDFWXDQWHV�� � �> @U!7V �$VXPLHQGR� TXH� OD� HFXDFLyQ� ������� HV� YiOLGD� WDPELpQ� SDUD� HO� VLVWHPD� GH� HOHFWURQHV�LQWHUDFWXDQWHV��OD�HFXDFLyQ��������SXHGH�HVFULELUVH�FRPR

� �> @ � �� � � � � � � � ���� ³¦³ GUU!UYGUUU��U!( L LL�L II
� � � � � �> @U!(GUGU�U�U U�!U!�� [F�� ������
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$SOLFDQGR� HO� SULQFLSLR� YDULDFLRQDO� D� OD� HFXDFLyQ� ������� FRQ� UHVSHFWR� D� SHTXHxDV�YDULDFLRQHV�HQ�HO�FRQMXQWR�EDVH�^ `I \�FRQ�OD�UHVWULFFLyQ�GH�QRUPDOL]DFLyQ�VREUH�OD�GHQVLGDG��OD�HFXDFLyQ���������VH�REWLHQH
� � � � � � 1�L�U0UUY�� LLLHI�L o  »¼º«¬ª ��� II ������

GRQGH
� � � � � � � �UYGU�U�U U�!UYUY [FHI ��� ³ ������

\
� � � �> @� �U/! U!/(UY [F[F  ������

HV� HO� SRWHQFLDO� GH� LQWHUFDPELR� \� FRUUHODFLyQ�� GH� QDWXUDOH]D� DEVROXWDPHQWH� ORFDO�� /RV� 0FRUUHVSRQGHQ�D�ORV�PXOWLSOLFDGRUHV�GH�/DJUDQJH�TXH�VXUJHQ�GH�OD�FRQGLFLyQ�GH�QRUPDOL]DFLyQ�VREUH�OD�GHQVLGDG��/DV�HFXDFLRQHV��������D��������VH�FRQRFHQ�FRPR�HFXDFLRQHV�GH�.RKQ�6KDP��.6��� (V� LQWHUHVDQWH� QRWDU� TXH� FRPR� � �UYHI �� HFXDFLyQ� �������� GHSHQGH� GH� ODV� IXQFLRQHV�DX[LOLDUHV�LQWURGXFLGDV��ODV�HFXDFLRQHV�.6�GHEHQ�UHVROYHUVH�GH�PDQHUD�LWHUDWLYD�GDQGR�OXJDU�DO�PpWRGR�.6�DXWRFRQVLVWHQWH��.6�VHOI�FRQVLVWHQW�ILHOG��.6�6&)��'HO�DQiOLVLV�GH�ODV�HFXDFLRQHV�.6�VXUJHQ��DO�PHQRV��WUHV�SXQWRV�GH�LPSRUWDQFLD��� OD�LQWURGXFFLyQ�GH�1�IXQFLRQHV�DX[LOLDUHV�SHUPLWH�WUDWDU�DO�IXQFLRQDO�GH�OD�HQHUJtD�FLQpWLFD�GH�XQD�PDQHUD�LQGLUHFWD��HV�GHFLU��D�WUDYpV�GH� � �> @U!7V HQ�OXJDU�GH� � �> @U!7 ��SHUR�H[DFWD��(O� SUHFLR� GH� HVWD� H[DFWLWXG� HV� WHQHU� TXH� UHVROYHU� DXWRFRQVLVWHQWHPHQWH� 1� HFXDFLRQHV�PRQRHOHFWUyQLFDV�HQ�OXJDU�GH�VyOR�XQD�FRPR�HQ�HO�PRGHOR�7)'��� JUDFLDV� DO� FDUiFWHU� ORFDO� GH� � �UY[F ODV� HFXDFLRQHV� .6�6&)� VRQ� PXFKR� PiV� IiFLOHV� GH�UHVROYHU�TXH�ODV�DQiORJDV�+)�FRQ�OD�IXQFLyQ�GH�RQGD�PXOWLHOHFWUyQLFD�UHSUHVHQWDGD�SRU�XQ�~QLFR�GHWHUPLQDQWH�GH�6ODWHU��(Q�ULJRU��SUHVHQWDQ�OD�PLVPD�GLILFXOWDG�TXH�ODV�HFXDFLRQHV�GH�+DUWUHH�GRQGH�HO�LQWHUFDPELR�HVWi�H[FOXLGR�



&DStWXOR�� ± 0HWRGRORJtD

��

�� ODV�IXQFLRQHV�DX[LOLDUHV�^ `I HQ�ODV�HFXDFLRQHV�.6�6&)�QR�QHFHVDULDPHQWH�UHSUHVHQWDQ�ORV�IDPLOLDUHV�RUELWDOHV�DWyPLFRV�TXH� UHVXOWDQ�GH� UHVROYHU� OD� HFXDFLyQ�GH�6FKU|GLQJHU��&RPR�FRQVHFXHQFLD�� ORV� DXWRYDORUHV� DVRFLDGRV� QR� QHFHVDULDPHQWH� WLHQHQ� HO� VLJQLILFDGR� GH� ODV�HQHUJtDV� RUELWDOHV�� (Q� ULJRU�� QR� SRVHHQ� VLJQLILFDGR� ItVLFR�� 1R� REVWDQWH�� JUDFLDV� D� TXH�� �UYHI WLHQH� HO� FRPSRUWDPLHQWR� DVLQWyWLFR� FRUUHFWR� � � �UYOtP HIU  fo �� HO� DXWRYDORU� TXH�FRUUHVSRQGH�D� OD�~OWLPD� IXQFLyQ�RFXSDGD� VH� DVRFLD�FRQ�HO�SULPHU�SRWHQFLDO�GH� LRQL]DFLyQ�FDPELDGR�GH�VLJQR�
'HEH� QRWDUVH� TXH�� DXQTXH� HO� PRGHOR� .6�6&)� SURSRUFLRQD� XQD� VROXFLyQ� DO�GHVFRQRFLPLHQWR� GHO� IXQFLRQDO� � �> @U!7 �� HO� QXHYR� IXQFLRQDO� � �> @U!([F SHUPDQHFH�GHVFRQRFLGR��(V�XVXDO�VHSDUDU�ODV�FRQWULEXFLRQHV�D� � �> @U!([F VHJ~Q

� �> @ � �> @ � �> @U!(U!(U!( F[[F � ������
OR� FXDO� FRQGXFH� D� GRV� SRWHQFLDOHV�� � �UY[ \� � �UYF �� GHQWUR� GH� � �UYHI �� HFXDFLyQ� �������� /D�IRUPD� PiV� VHQFLOOD� GH� PRGHODU � �> @U!([ \� � �> @U!(F HV� D� WUDYpV� GH� H[SUHVLRQHV� ORFDOHV��(QWRQFHV��VL

� �> @ � �> @U!.U!( '[  ������
\

� �> @ � �> @U!(U!( %+FF  ������
y

� �> @ � �> @U!(U!( 9:1FF  ������
GRQGH� � �> @U!(%+F \� � �> @U!(9:1F VRQ� ORV� IXQFLRQDOHV� GH� FRUUHODFLyQ� ORFDO� SURSXHVWRV� SRU�YRQ�%DUWK�\�+HGLQ�>��@�\�SRU�9RVNR��:LON�\�1XVDLU�>��@��UHVSHFWLYDPHQWH��6H�GHILQH�DVt�XQD�
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QXHYD� PHWRGRORJtD� GH� WUDEDMR� GHQRPLQDGD� $SUR[LPDFLyQ� GH� OD� 'HQVLGDG� /RFDO� �/RFDO�'HQVLW\� $SSUR[LPDWLRQ�� /'$�� HQPDUFDGD� HQ� HO� PRGHOR� .6�6&)�� &XDQGR� ORV� VLVWHPDV� GH�LQWHUpV�SUHVHQWDQ�FDSD�DELHUWD��VH�WLHQH�OD�$SUR[LPDFLyQ�GH�OD�'HQVLGDG�GH�(VStQ�/RFDO��/RFDO6SLQ�'HQVLW\�$SSUR[LPDWLRQ��/6'$��'HVDIRUWXQDGDPHQWH��WDQWR�OD�/'$�FRPR�OD�/6'$�FRQGXFHQ�D�XQD�VREUHHVWLPDFLyQ�HQ�OD� HQHUJtD� GH� GLVRFLDFLyQ� GH� HQODFH� \� D� ORQJLWXGHV� GH� HQODFH� GHPDVLDGR� FRUWDV�� KHFKRV� TXH�SXHGHQ� LQYDOLGDU� SRU� Vt� VRORV� HO� FDUiFWHU� SUHGLFWLYR� GH� XQD� KHUUDPLHQWD� WHyULFD�� /RV�WUDWDPLHQWRV�TXH�YDQ�PiV�DOOi�GH�OD�/�6�'$�FRUULJHQ�HVWRV�GHIHFWRV�\�VRQ�REMHWR�GH�HVWXGLR�HQ�OD�SUy[LPD�VHFFLyQ�
��������0iV�DOOi�GH�OD�/�6�'$

([LVWHQ�EiVLFDPHQWH� WUHV�PDQHUDV�GH�PHMRUDU� ORV� UHVXOWDGRV�REWHQLGRV�FRQ� OD /�6�'$��DXQTXH� VyOR� XQD� GH� HOODV� HV� DPSOLDPHQWH� XWLOL]DGD� HQ� WRGRV� ORV� SURJUDPDV� GLVSRQLEOHV��1R�REVWDQWH��VH�GHVFULELUiQ�EUHYHPHQWH�ODV�GRV�PHWRGRORJtDV�PHQRV�GLIXQGLGDV�SDUD�OXHJR�KDFHU�PD\RU�KLQFDSLp�HQ�OD�WHUFHUD��OD�PiV�DFHSWDGD�
����������&RUUHFFLyQ�SRU�DXWRLQWHUDFFLyQ

(Q�XQ�iWRPR�R�HQ�XQD�PROpFXOD��XQ�HOHFWUyQ�LQWHUDFW~D�FRQ�HO�UHVWR�GH�ORV�HOHFWURQHV�\�FODUDPHQWH� QR� WLHQH� VHQWLGR� TXH� LQWHUDFW~H� FRQVLJR� PLVPR�� (Q� HO� PRGHOR� +)� OD�DXWRLQWHUDFFLyQ�TXH�DSDUHFH�GHELGD�DO�WpUPLQR�FXOyPELFR�VH�FRPSHQVD�SRU�OD�DXWRLQWHUDFFLyQ�SURYHQLHQWH�GHO�LQWHUFDPELR��'HVDIRUWXQDGDPHQWH��HO�FDUiFWHU�DSUR[LPDGR�GH� � �> @U!([F HQ�OD�/�6�'$�FRQGXFH�D�XQD�DXWRLQWHUDFFLyQ�QHWD�HQ�ORV�UHVXOWDGRV�6L�VH�HVFULEH�HO�IXQFLRQDO�SDUD�OD�UHSXOVLyQ�HOHFWUyQLFD�FRPR
� � � �> @ � � � �> @ � � � �> @U!�U!(U!U!-U!�U!9 �.[F�.�.HH �� ������

HO�UHTXHULPLHQWR�SDUD�H[FOXLU�OD�DXWRLQWHUDFFLyQ�HV
� �> @ � �> @ � �> @ ���U!(U!-��U!9 .L[F.L.LHH  � ������
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3HUGHZ�\�=XQJHU�>��@�SURSXVLHURQ�XQD�FRUUHFFLyQ�D� � � � �> @U!�U!9 �.HH TXH�GD�RULJHQ�D�OD�PHWRGRORJtD�GH�&RUUHFFLyQ�SRU�$XWRLQWHUDFFLyQ��6HOI�,QWHUDFWLRQ�&RUUHFWLRQ��6,&�
� � � �> @ � � � �> @ � � � �> @�� U!�U!(U!�U!-U!�U!9 �.[F�.�.6,&HH � �> @ � �> @� �¦ �1L� 1L[F1L ��U!(U!- ������

����������0RGHODGR�GHO�KXHFR�GH�LQWHUFDPELR�\�FRUUHODFLyQ
/D� PDWUL]� GHQVLGDG� UHGXFLGD� GH� VHJXQGR� RUGHQ�� � �UU�UU��� �� GHVFULEH� SRU� Vt� VROD� OD�LQWHUDFFLyQ�HOHFWUyQLFD�HQ�iWRPRV�\�PROpFXODV�>��@

� � � � � � ��GUGU�GU���U�U U������U��U��U������U��U��� �119 HH ³ �� 
� � � � � � GUGU�U��UU������U��U��U������U��U��� �11 ³ ³ ¿¾½®̄ � �

� �GUGU�U�U UU�UU���³ � ������
6L�QR�H[LVWLHVHQ�HIHFWRV�FXiQWLFRV�VH�WHQGUtD

� � � �GUGU�U�U U�!U!��9HH ³ � ������
FRQ�OR�FXDO

� � � � � �U�!U!UU�UU��� �� ������
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/D�PDQHUD�PiV�VHQFLOOD�GH�LQFRUSRUDU�ORV�HIHFWRV�QR�FOiVLFRV�HV�D�WUDYpV�GH�XQD�IXQFLyQ�GH�FRUUHODFLyQ�GH�SDUHV� � �U�U�K
� � � � � � � �� �U�U�K�U�!U!UU�UU��� � �� ������

TXH�GHEH�VDWLVIDFHU�OD�FRQGLFLyQ�GH�QRUPDOL]DFLyQ
� � � �³ � �GU�U�U�KU�! � �³ � �GU�U�U�![F ������

GRQGH� � �U�U�![F UHFLEH� HO� QRPEUH� GH� KXHFR� GH� LQWHUFDPELR� \� FRUUHODFLyQ��&RQ� HVWH� QXHYR�LQJUHGLHQWH�� HH9 VH�SXHGH�HVFULELU�FRPR
� � � � � �� �UJ�U�UKUIU�U�![F � ������� � � � � �� �UJ�U�UKU�I�U�U�![F � ������

GRQGH I��I�\�J VRQ�IXQFLRQHV�GH�OD�GHQVLGDG�/DV� UHSUHVHQWDFLRQHV� PiV� H[LWRVDV� SDUD� HVWD� IRUPXODFLyQ� VRQ� ODV� FRQRFLGDV� FRPR�$SUR[LPDFLyQ�GH�OD�'HQVLGDG�3URPHGLDGD��$YHUDJHG�'HQVLW\�$SSUR[LPDWLRQ��$'$��>��@�\�OD�$SUR[LPDFLyQ�GH�OD�'HQVLGDG�3RQGHUDGD��:HLJKWHG�'HQVLW\�$SSUR[LPDWLRQ��:'$��>��@�
����������8WLOL]DFLyQ�GH�JUDGLHQWHV�GH�OD�GHQVLGDG

/RV� IXQFLRQDOHV�GH�LQWHUFDPELR�\�FRUUHODFLyQ�TXH�LQWHUYLHQHQ�HQ�OD�/�6�'$�VXUJHQ�GH�XQ� PRGHOR� GH� JDV� GH� HOHFWURQHV� XQLIRUPH�� GRQGH� FXDOTXLHU� YDULDFLyQ� �JUDGLHQWH�� GH� OD�GHQVLGDG�UHVXOWDUi�QXOD��6LVWHPDV�UHDOHV�FRPR�iWRPRV��PROpFXODV�\�VyOLGRV�HVWiQ�OHMRV�GH�VHU�VLVWHPDV� XQLIRUPHV� X� KRPRJpQHRV�� 3DUHFH� UD]RQDEOH� LQWURGXFLU� FRUUHFFLRQHV� DO� PRGHOR�KRPRJpQHR�D�WUDYpV�GH�JUDGLHQWHV�GH�OD�GHQVLGDG�/D�SULPHUD�FRUUHFFLyQ�D� � �> @U!([F DSDUHFH�FRPR�XQD�FRUUHFFLyQ�GH�VHJXQGR�RUGHQ
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� � � �> @ � �� � GUU! U!FWHU!( �
���[F ³ � ������

(O� SULQFLSDO� SUREOHPD� FRQ� HVWD� H[SUHVLyQ� HV� TXH� VX� SRWHQFLDO� DVRFLDGR�
� �� � � � � �> @� �U/! U!/(UY �[F�[F  GLYHUJH�\��SRU�OR�WDQWR��QR�SXHGH�DSOLFDUVH��1R�REVWDQWH��VH�KD�UHDOL]DGR�

PXFKR�WUDEDMR�FRQ�HO� ILQ�GH�VDOYDU�HVWH�SUREOHPD�GDQGR�OXJDU�D� OR�TXH�KR\�VH�FRQRFH�FRPR�$SUR[LPDFLyQ�GH�OD�GHQVLGDG��GH�(VStQ��1R�/RFDO��1RQ�/RFDO��6SLQ��'HQVLW\�$SSUR[LPDWLRQ��1/�6�'$��$OJXQRV� HVTXHPDV� LQWURGXFHQ� GH� PDQHUD� FRQMXQWD� HO� LQWHUFDPELR� \� OD� FRUUHODFLyQ��(MHPSORV�GH�HVWH�WLSR�GH�IXQFLRQDOHV�VRQ�ORV�SURSXHVWRV�SRU�/DQJUHWK�\�0HKO�>��@�\�3HUGHZ�>��@� �*HQHUDOL]DG�*UDGLHQW�$SSUR[LPDWLRQ��**$���2WURV� SUHVHQWDQ� XQ� WUDWDPLHQWR� QR� ORFDO�SDUD�HO�LQWHUFDPELR�R�SDUD�OD�FRUUHODFLyQ�(O� SXQWR� GH� SDUWLGD� SDUD� WUDWDU� HO� LQWHUFDPELR� HQ� OD�1/�6�'$�HV� HO� WpUPLQR� GHELGR� D�'LUDF��HFXDFLyQ���������PRGLILFDGR�SRU�XQ�IDFWRU�TXH�Gp�FXHQWD�GH�OD�LQKRPRJHQHLGDG
� �> @ � � � � GUU!V)����U!( ����1/�6�'$[ ³¹̧·©̈§� ������

GRQGH
� � � � ������ FVEVDV�V) ��� ������

\
� �� �U��! U!V � ������

FRQ�D��E \�F FRQVWDQWHV�(VWH� IXQFLRQDO� GH� LQWHUFDPELR� HV� GHELGR� D� 3HUGHZ� \� :DQJ� >��@� \� VXHOH� YHUVH�UHIHUHQFLDGR�FRPR�3:���
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2WUR�IXQFLRQDO�GH�LQWHUFDPELR��VLQ�GXGDV�HO�PiV�XWLOL]DGR�HQ�OD�DFWXDOLGDG��IXH�SURSXHVWR�SRU�%HFNH�>��@�\�VXHOH�GHQRPLQDUVH�EUHYHPHQWH�FRPR�%���R�VLPSOHPHQWH�%�\�HV�DOJR�GLVWLQWR�DO�DQWHULRU
� �> @ � � � � � � GUVD�V�VHQK� VU!DGUU!����U!( ��������%��[ ���¹̧·©̈§� ³³ ������

'RQGH�V HVWi�GHILQLGR�SRU�OD�HFXDFLyQ��������\�D HV�XQD�FRQVWDQWH�3DUD�WUDWDU�OD�FRUUHODFLyQ�PiV�DOOi�GH�OD�/�6�'$��TXH�FRQWLHQH�D� ORV�IXQFLRQDOHV�%+�\�9:1��VH�FXHQWD�KR\�HQ�GtD�FRQ�FXDWUR�IXQFLRQDOHV�PX\�XWLOL]DGRV��HO�GH�/LH�\�&OHPHQWL��/&��>��@��HO�GH�3HUGHZ��3����>��@��HO�GH�/HH��<DQJ�\�3DUU��/<3��>��@�\�HO�GH�:LOVRQ�\�/HY\��:/��>��@�� 3DUD�ILQDOL]DU��VH�FRPHQWDUiQ�EUHYHPHQWH�GRV�HVTXHPDV�UHODWLYDPHQWH� UHFLHQWHV�TXH�VH�GHQRPLQDQ�³KtEULGRV´�L� (VTXHPD�³PLWDG�\�PLWDG´��%+DQG+�>��@�(Q�HVWH�FDVR�OD�HQHUJtD�GH�LQWHUFDPELR�\�FRUUHODFLyQ�VH�FDOFXOD�FRPR� � /�6�'$F/�6�'$[+)[[F (��((��( �� ������
GRQGH� +)[( HV� OD� HQHUJtD� GH� LQWHUFDPELR� H[DFWD� �+DUWUHH�)RFN�� SHUR� FDOFXODGD� FRQ� ODV�IXQFLRQHV�DX[LOLDUHV�.6�6&)�REWHQLGDV�GH�UHVXOWDGRV�/�6�'$�LL� (VTXHPD�KtEULGR�GH�WUHV�SDUiPHWURV��%HFNH��y�%���>��@�$TXt�OD�HQHUJtD�GH�LQWHUFDPELR�\�FRUUHODFLyQ�VH�FDOFXOD�FRPR

� � **$FF/�6�'$F%��[[/�6�'$[R+)[R[F (D((D(D�(D( ����� ������
GRQGH�DR��D[ \DF VRQ�FRHILFLHQWHV�TXH�VH�GHWHUPLQDQ�SRU�DMXVWH�FRQ�UHVXOWDGRV�H[SHULPHQWDOHV�
��������5HQGLPLHQWR�GH�OD�')7�YHUVXV�+)�\�3RVW�+)

/XHJR�GH�XQD� LQILQLGDG�GH�FRPSDUDFLRQHV�TXH�D~Q�KR\� VH� VLJXHQ� UHDOL]DQGR�VH�SXHGH�DILUPDU� TXH� SDUD� EDVHV� GH� FDOLGDG� GREOH�]HWD PiV� SRODUL]DFLyQ�� OD� ')7� HQ� VX� YHUVLyQ�
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1/�6�'$� .6�6&)� SURSRUFLRQD� UHVXOWDGRV� FRPSDUDEOHV� D� ORV� TXH� VH� REWLHQHQ� D� QLYHO�+)�03�� �\��HQ� DOJXQRV� FDVRV�+)�03��� SDUD� SURSLHGDGHV� FRPR� JHRPHWUtDV� \� HQHUJtDV� GH�HQODFH��PRPHQWRV�GLSRODUHV��IUHFXHQFLDV�GH�YLEUDFLyQ� FDPSRV�GH�IXHU]D�\�RWUDV�>���@�6H�KD�GHPRVWUDGR� WDPELpQ�TXH�KD\�XQD�SpUGLGD�GH�H[DFWLWXG� tQILPD�VL� VH� LQFOX\HQ� ODV�FRUUHFFLRQHV�QR�ORFDOHV�D�OD�/�6�'$�OXHJR�GHO�SURFHVR�DXWRFRQVLVWHQWH��HV�GHFLU��VLJXLHQGR�OD�ILORVRItD�GH�OD�WHRUtD�GH�SHUWXUEDFLRQHV�>���@�)LQDOPHQWH��GHEH�GHFLUVH�TXH�VL�ELHQ�DOJXQDV�SURSLHGDGHV�FRPR�ODV�PDJQpWLFDV�\�ODV�GH�VLVWHPDV� TXH� SUHVHQWDQ� LQWHUDFFLRQHV� GpELOHV� \� PX\� GpELOHV�� FRPR� HQODFHV� GH� KLGUyJHQR� R�IXHU]DV�GH�YDQ�GHU�:DDOV�� VRQ�GHVFULWDV�SREUHPHQWH�� ORV�HVTXHPDV�KtEULGRV��HQ�SDUWLFXODU�HO�PpWRGR�%�/<3�GH�%HFNH� >��@�TXH� LQFOX\H�HO� IXQFLRQDO�GH�FRUUHODFLyQ�/<3� >��@��SUHVHQWDQ�XQD� VROXFLyQ� D� HVWRV� SUREOHPDV� VLHPSUH� \� FXDQGR� OD� FDOLGDG�GH� OD� EDVH� VHD� WULSOH� ]HWD�PiV�IXQFLRQHV�GH�SRODUL]DFLyQ�\�GLIXVDV�R�VXSHULRU�>���@

������ (UURU�GH�VXSHUSRVLFLyQ�GHO�FRQMXQWR�EDVH��,QWHUDFFLRQHV�GpELOHV
$� PHGLGD� TXH� IXH� DYDQ]iQGRVH� HQ� HO� XVR� GH� ORV� FiOFXORV� DE� LQLWLR� SDUD� PHMRUDU� OD�H[DFWLWXG�\�SDUD�DERUGDU�SUREOHPDV�WDOHV�FRPR�ODV�GpELOHV�LQWHUDFFLRQHV�GH�YDQ�GHU�:DDOV�R�ODV�GH�HQODFHV�GH�KLGUyJHQR��VH�KL]R�HYLGHQWH�TXH�HO�XVR�GH�XQ�FRQMXQWR�LQFRPSOHWR�UHVXOWD�HQ�HUURUHV�VLJQLILFDWLYRV�HQ�HO�FiOFXOR�GH�ODV�FXUYDV�GH�HQHUJtD�SRWHQFLDO�(O� OODPDGR� HUURU� GH� VXSHUSRVLFLyQ� GHO� FRQMXQWR�EDVH �%66(��%DVLV� 6HW�6XSHUSRVLWLRQ�(UURU� VH�RULJLQD�SRU�OD WHQGHQFLD�TXH�WLHQHQ�ORV�HOHFWURQHV�DVRFLDGRV�D�XQ�GDGR�iWRPR��D�XVDU�ODV� IXQFLRQHV� EDVH� GH� XQ� iWRPR� YHFLQR� SDUD� GLVPLQXLU� VX� HQHUJtD�� 3RU� HMHPSOR�� FDGD�IUDJPHQWR� $+� \� %�� SXHGH� H[SHULPHQWDU� GRV� IXHQWHV� GH� GLVPLQXFLyQ� GH� HQHUJtD� FXDQGR� VH�DSUR[LPDQ�HO�XQR�DO�RWUR�SDUD�IRUPDU�HO�FRPSOHMR�$�+�%��OD�TXH�FRUUHVSRQGH�D�OD�IRUPDFLyQ�GHO� HQODFH� PLVPR� \� DGHPiV� XQD� GLVPLQXFLyQ� H[WUD�� DUWLILFLDO� TXH� VXUJH� FRPR� UHVXOWDGR� GH�KDEHU�PHMRUDGR�OD�GHVFULSFLyQ�GH�FDGD�IUDJPHQWR�SRU�DXPHQWDU�HO�Q~PHUR�GH�IXQFLRQHV�EDVH��&RPR�UHVXOWDGR�GH�HOOR��OD�HQHUJtD�GH�LQWHUDFFLyQ�UHVXOWD�VREUHHVWLPDGD��(O�SUREOHPD�HV�WDQWR�PiV�GUDPiWLFR�FXDQWR�PiV�GpELO�HV�OD�LQWHUDFFLyQ�TXH�VH�HVWXGLD��\D�TXH�HQ�DOJXQRV�FDVRV�HO�HUURU�OOHJD�D�VHU�GHO�PLVPR�RUGHQ�GH�PDJQLWXG�TXH�OD�HQHUJtD�GH�LQWHUDFFLyQ�
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(QWUH�ODV�GLVWLQWDV�WpFQLFDV�SURSXHVWDV�SDUD�FRUUHJLU�HVWH�HUURU��OD�PiV�XWLOL]DGD�HV�OD�GH�%R\V�%HUQDUGL� >���@�� FRQRFLGD� FRPR� PpWRGR� FRXQWHUSRLVH�� (Q� HVWH� PpWRGR� OD� HQHUJtD� GH�LQWHUDFFLyQ�VH�FDOFXOD�PHGLDQWH� � �%$+%%$+$+%$+ %$+ (((û( ���� �� ������
'RQGH�HO�VXSUDtQGLFH�LQGLFD��HQ�FDGD�FDVR��TXH�WDQWR�ODV�IXQFLRQHV�GH�$+�FRPR�ODV�GH�%�VH� XVDQ� SDUD� GHVFULELU� D� ORV� IUDJPHQWRV� LQGLYLGXDOHV� \� DO� FRPSOHMR�� $Vt�� SRU� HMHPSOR�� HO�FiOFXOR�GH� %$+$+( � LQYROXFUD�D�ORV�RUELWDOHV�GH�%��VLQ�VXV�Q~FOHRV�\�HOHFWURQHV��HQ�DGLFLyQ�D�ORV� Q~FOHRV�� HOHFWURQHV� \� RUELWDOHV� GH� $+�� /DV� IXQFLRQHV� %� XWLOL]DGDV� VH� OODPDQ� ³iWRPRV�IDQWDVPDV´�GHELGR�D�OD�DXVHQFLD�GH�ORV�Q~FOHRV�\�GH�ORV�HOHFWURQHV�&XDQGR�VH�LJQRUD�HVWH�HUURU��VH�FDOFXOD�OD�HQHUJtD�GH�LQWHUDFFLyQ�\�OD�IXQFLyQ�GH�RQGD�GH�FDGD�IUDJPHQWR�LQFOX\HQGR�VROR�ODV�IXQFLRQHV�EDVH�DVLJQDGDV�D�GLFKR�IUDJPHQWR�� �%%$+$+%$+ %$+ (((û( �� �� ������
(O�XVR�GH�XQ� FRQMXQWR�EDVH�PiV�SHTXHxR�SDUD� FDGD� IUDJPHQWR� FRQGXFH� D�XQD� HQHUJtD�PiV�DOWD�\�HQ�FRQVHFXHQFLD�D�XQD�PD\RU�HQHUJtD�GH�ORV�IUDJPHQWRV�FRPELQDGRV��'H�HVWD�IRUPD�VH�VREUHHVWLPD�OD�GLIHUHQFLD�GH�HQHUJtD�HQWUH�HO�FRPSOHMR�\�ORV�IUDJPHQWRV�DLVODGRV�(Q� OD� OLWHUDWXUD�� VH� HQFXHQWUDQ� RSLQLRQHV� FRQWURYHUWLGDV� FRQ� UHVSHFWR� D� OD� HILFDFLD� GHO�PpWRGR� FRXQWHUSRLVH SDUD� FRUUHJLU� HO� HUURU� GH� VXSHUSRVLFLyQ� GHO� FRQMXQWR� EDVH�� $OJXQRV�DXWRUHV�RSLQDQ�TXH� HVWH�PpWRGR�HV�XQ�SREUH� VXVWLWXWR�GHO� HPSOHR�GH�EDVHV� H[WHQGLGDV� HQ� HO�FiOFXOR� GH� ODV� HQHUJtDV� GH� LQWHUDFFLyQ�� 6FKZHQNH� \� 7UXKODU� >���@ FDOFXODURQ� OD� HQHUJtD� GH�LQWHUDFFLyQ�GHO�GtPHUR��+)�� XVDQGR�GHVGH�EDVHV�PtQLPDV�KDVWD�EDVHV�H[WHQGLGDV�\�DSOLFDQGR�HQ�FDGD�FDVR�OD�FRUUHFFLyQ�FRXQWHUSRLVH��(QFRQWUDURQ�TXH�OD�ILDELOLGDG�GH�GLFKD�FRUUHODFLyQ�QR�DXPHQWD�DO�LQFUHPHQWDU�HO�WDPDxR�GH�OD�EDVH�\�FRQFOX\HURQ�TXH�HO�FRVWR�H[WUD�TXH�HO�PpWRGR�GH� FRUUHFFLyQ� UHTXLHUH� QR� JDUDQWL]D� OD� REWHQFLyQ� GH� XQ� UHVXOWDGR�PiV� H[DFWR�� )ULVFK� \� FRO��OOHJDQ�D�XQD�FRQFOXVLyQ�VLPLODU�HQ�XQ�HVWXGLR�SRVWHULRU�>���@2WURV�DXWRUHV��FRPR�6]DOHZLFV�\�FRO��>���@ VHxDODURQ�TXH�OD�HQHUJtD�GH�LQWHUDFFLyQ�6&)�SXHGH�UHSURGXFLUVH�VDWLVIDFWRULDPHQWH�FXDQGR�VH�XWLOL]DQ�EDVHV�SHTXHxDV��GH�FDOLGDG�'=��FRQ�DSURSLDGDV�IXQFLRQHV�GH�SRODUL]DFLyQ�HQ�IRUPD�FRQMXQWD�FRQ�HO�PpWRGR�FRXQWHUSRLVH��$OEHUWV�
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\� FRO�� >���@ WDPELpQ�SURSRQHQ�HO� XVR�GH� HVWH�PpWRGR�SDUD� FRPSOHMRV�GpELOPHQWH� HQOD]DGRV�FRPR�SRU�HMHPSOR�+)��&2�\�&2���1�&2�6]F]HVQLDN�\�6FKHLQHU�>���@�HVWXGLDURQ�HO�GtPHUR�GH�DJXD�D�ORV�QLYHOHV�6&)�\�SRVW�+)�FRQ� XQD� DPSOLD� YDULHGDG� GH� FRQMXQWRV� EDVH� \� HQFRQWUDURQ� TXH� OD� HQHUJtD� GH� LQWHUDFFLyQ�SUHVHQWD� XQ� FRPSRUWDPLHQWR� HUUiWLFR� D� SHTXHxRV� FDPELRV� HQ� ORV SDUiPHWURV� GH� OD� EDVH�� HQ�WDQWR� TXH� ODV� HQHUJtDV� WRWDOPHQWH� FRUUHJLGDV� SRU� %66(� UHVXOWDQ� PXFKR� PDV� XQLIRUPHV��&RQWUDULDPHQWH�D�OR�VHxDODGR�SRU�RWURV�DXWRUHV�>��������@��6]F]HVQLDN�\�6FKHLQHU�VHxDODQ�TXH�HO�PpWRGR�FRXQWHUSRLVH�QR�VREUHHVWLPD�HO�HUURU�GH�VXSHUSRVLFLyQ�GHO�FRQMXQWR�EDVH�>���@�8QD�UHYLVLyQ�PiV�GHWDOODGD�GHO�HIHFWR�GHO�HUURU�GH�VXSHUSRVLFLyQ�GHO�FRQMXQWR�EDVH�\�GH�RWURV�HIHFWRV�VHFXQGDULRV�VREUH�HO�HVWXGLR�GH�LQWHUDFFLRQHV�GpELOHV��WDOHV�FRPR�ORV�HQODFHV�GH�KLGUyJHQR��SXHGH�HQFRQWUDUVH�HQ�OD�UHIHUHQFLD�>���@�
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��� 7HRUtD�GH�ÈWRPRV�HQ�0ROpFXODV
������,QWURGXFFLyQ

/D� WHRUtD� GH� iWRPRV� HQ� PROpFXODV� �$WRPV� LQ� 0ROHFXOHV�� $,0� >���� ��@� SURYHH� XQD�GHILQLFLyQ�VLPSOH��ULJXURVD�\�HOHJDQWH�GH�ORV�iWRPRV�\�GH�ORV�HQODFHV�TXtPLFRV�(VWD� WHRUtD�� IXQGDGD� WUHV� GpFDGDV� DWUiV�� VHQWy� ODV� EDVHV� GH� TXH� XQD� PROpFXOD� SXHGH�SDUWLFLRQDUVH�QDWXUDOPHQWH�HQ�iWRPRV�>���@�FX\D�HQHUJtD�SXHGH�GHILQLUVH�SUHFLVDPHQWH�XVDQGR�OD�PHFiQLFD�FXiQWLFD��$Vt��FDGD�iWRPR�REHGHFH�DO�WHRUHPD�GHO�YLULDO�GHO�PLVPR�PRGR�TXH�OR�KDFH� OD� PROpFXOD� FRPR� XQ� WRGR�� /D� FDSDFLGDG� SDUD� GHILQLU� OD� HQHUJtD� GH� XQ� iWRPR� HQ� HO�LQWHULRU�GH�XQD�PROpFXOD�SHUPLWH�FRQVLGHUDU�DO�VXEHVSDFLR�DWyPLFR�HQ�XQD�SRUFLyQ�GH�HVSDFLR�GRPLQDGD� SRU� HO� Q~FOHR� UHVSHFWLYR�� 8QD� GH� ODV� FRQVHFXHQFLDV� GH� HVWD� SDUWLFLyQ� HV� TXH� ORV�iWRPRV�H[KLEHQ�XQD�GHVFRQFHUWDQWH�YDULHGDG�GH�IRUPDV��OR�TXH�UHIOHMD�OD�VLQJXODULGDG�GH�FDGD�³iWRPR�PROHFXODU´�\�OD�FRPSOHMLGDG�GH�OD�TXtPLFD�HQ�Vt�PLVPD�$�WUDYpV�GH�ORV�DxRV��OD�WHRUtD�$,0�KD�HYROXFLRQDGR�KDFLD�XQ�SURJUDPD�TXH�HVWDEOHFH�XQ�SXHQWH�HQWUH�ODV PRGHUQDV�IXQFLRQHV�GH�RQGD�DE�LQLWLR \�HO�FRQRFLPLHQWR�TXtPLFR��8QD�GH�ODV�SULQFLSDOHV� OtQHDV� GH� SHQVDPLHQWR� HQ� HO� GHVDUUROOR� GH� HVWH� SURJUDPD� HV� HO� XVR� GH� OD�GLVWULEXFLyQ�HOHFWUyQLFD�U�U�� \�GH�FDQWLGDGHV�UHODFLRQDGDV� WDOHV�FRPR�HO�/DSODFLDQR�GH�U�U�����U�U���FRPR�SXQWR�GH�SDUWLGD�SDUD�HO�DQiOLVLV�'LYHUVRV�QLYHOHV�GH�WHRUtD��\�GH�FRQMXQWRV�EDVH��SXHGHQ�FRQGXFLU�D�U�U���OD�TXH�WDPELpQ�SXHGH�VHU�REVHUYDGD�H[SHULPHQWDOPHQWH��7HQLHQGR�D� OD�GLVWULEXFLyQ�HOHFWUyQLFD�FRPR�IXHQWH�GH� LQIRUPDFLyQ� SDUD� HVWXGLDU� XQ� FRQVLGHUDEOH� FRQMXQWR� GH� FDUDFWHUtVWLFDV� TXtPLFDV�� ORV�FRQFHSWRV� EDVDGRV� HQ� HOOD� VHUiQ� LQGHSHQGLHQWHV� GHO� PRGR� HQ� TXH� IXH� REWHQLGD� U�U��� HQ�FRQWUDVWH��SRU�HMHPSOR��FRQ�GLYHUVRV�DQiOLVLV�SREODFLRQDOHV�TXH�VyOR� WLHQH�VLJQLILFDGR�GHQWUR�GH�XQ�FRQWH[WR�WHyULFR�R�FRPSXWDFLRQDO�HVSHFtILFR�>���@�
������ÈWRPRV�\�OD�WRSRORJtD�GH�OD�GHQVLGDG�GH�FDUJD

/D� WHRUtD� $,0�� IXQGDPHQWDGD� HQ� ORV� ULJXURVRV� SULQFLSLRV� GH� OD� PHFiQLFD� FXiQWLFD��SURSRUFLRQD�HO�VXVWHQWR�WHyULFR�GH�OD�KLSyWHVLV�GH�HVWUXFWXUD�PROHFXODU�HQ�OD�TXH�VH�UHFRQRFH�D�XQD�PROpFXOD�FRPR�D�XQ�FRQMXQWR�GH�iWRPRV�XQLGRV�SRU�XQD�UHG�GH�HQODFHV��
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/D�GHILQLFLyQ�GH�iWRPR�WRSROyJLFR��EDVDGD�HQ�OD�HVWUXFWXUD�TXH�H[KLEH�OD�GLVWULEXFLyQ�GH�FDUJD� HOHFWUyQLFD�� HV� XQD� PDQLIHVWDFLyQ� GH� ODV� IXHU]DV� TXH� DFW~DQ� GHQWUR� GHO� VLVWHPD�� /DV�SURSLHGDGHV�DWyPLFDV�VH�GHVFULEHQ�SRU�ODV�HFXDFLRQHV�GH�PRYLPLHQWR�\�WHRUHPDV�DVRFLDGRV�D�OD�PHFiQLFD� FXiQWLFD�TXH� VH� DSOLFDQ� DO� VLVWHPD� FRPR�XQ� WRGR��8Q�iWRPR�� GHILQLGR� FRPR� OD�XQLyQ� GH� XQ� DWUDFWRU� \� VX� FXHQFD� DVRFLDGD�� GHWHUPLQD� ODV� SURSLHGDGHV� WRSROyJLFDV� GH� OD�GLVWULEXFLyQ�GH�FDUJD�PROHFXODU�(O�HVWXGLR�GH�ODV�SURSLHGDGHV�WRSROyJLFDV�GH�OD�GHQVLGDG�GH�FDUJD�U�U��VH�KDFH�HYLGHQWH�D� WUDYpV� GHO� HVWXGLR� GHO� FDPSR� GHO� YHFWRU� JUDGLHQWH� DVRFLDGR� �U�U�� >���� ���@�� FX\DV�SURSLHGDGHV� SURSRUFLRQDQ� OD� GHILQLFLyQ� GH� ORV� HOHPHQWRV� GH� HVWUXFWXUD� PROHFXODU�� GH�HVWDELOLGDG� HVWUXFWXUDO� \� SHUPLWHQ� GHOLQHDU� ORV� PHFDQLVPRV� GH� FDPELRV� HVWUXFWXUDOHV� >��������@� /D�WHRUtD�GH�HVWUXFWXUD�PROHFXODU�LGHQWLILFD�HO�FRQMXQWR�GH�LQWHUDFFLRQHV�DWyPLFDV��TXH�SXHGHQ�FDUDFWHUL]DUVH�HVWXGLDQGR�ODV�SURSLHGDGHV�GHO�FDPSR�HVFDODU�GHULYDGR�GH�OD�GHQVLGDG�GH� FDUJD�� VX�GLVWULEXFLyQ� ODSODFLDQD���U�U���(O�/DSODFLDQR�� XQD� LPSRUWDQWH� SURSLHGDG�GH�XQ�FDPSR� HVFDODU� >���@�� SHUPLWH� GHWHUPLQDU� HQ� IRUPD� GLUHFWD� ODV� UHJLRQHV� HQ� GRQGH� HVWi�FRQFHQWUDGR��$GHPiV��VLHQGR�HO� ODSODFLDQR�GH�OD�GHQVLGDG�GH�FDUJD�HO� OD]R�GH�XQLyQ�HQWUH� OD�IRUPD�GH�U�U��\�VXV�SURSLHGDGHV�PHFiQLFDV��VX�HVWXGLR�UHVXOWD�GH�SDUWLFXODU�LPSRUWDQFLD�HQ�HO�DQiOLVLV�GH�ODV�LQWHUDFFLRQHV�DWyPLFDV�/D�PHFiQLFD�GH�OD�GHQVLGDG�GH�FDUJD�HVWi�GHWHUPLQDGD�SRU�HO�WHQVRU�FXiQWLFR�GH�HVWUpV�>��������@��FDQWLGDG�LQWURGXFLGD�HQ�OD�PHFiQLFD�FXiQWLFD�SRU�3DXOL�>���@��&RPR�FRQVHFXHQFLD�GH� ODV� SURSLHGDGHV� GHO� WHQVRU� GH� HVWUpV�� HO� VLJQR� GHO� /DSODFLDQR� GH� U�U�� GHWHUPLQD� ODV�PDJQLWXGHV�UHODWLYDV�GH�ORV�YDORUHV�ORFDOHV�GH�ODV�GHQVLGDGHV�GH�HQHUJtDV�FLQpWLFD�\�SRWHQFLDO��$Vt�� XQ� PDSD� GH� ODV� UHJLRQHV� HQ� GRQGH� HO���U�U�� �� ��� HV� GHFLU�� UHJLRQHV� GRQGH� OD� FDUJD�HOHFWUyQLFD� HVWi� FRQFHQWUDGD�� PXHVWUD� ODV� UHJLRQHV� GRQGH� OD� GHQVLGDG� GH� HQHUJtD� SRWHQFLDO�FRQWULEX\H�HQ�IRUPD�SUHGRPLQDQWH�HQ�OD�GLVPLQXFLyQ�GH�OD�HQHUJtD�GHO�VLVWHPD��'H�HVWH�PRGR��H[LVWH�XQD�tQWLPD�XQLyQ�HQWUH�ODV�SURSLHGDGHV�WRSROyJLFDV�GH�U�U��\�VX�/DSODFLDQR�SRU�OR�TXH��D�WUDYpV�GH�ODV�SURSLHGDGHV�GHO�/DSODFLDQR��VH�SXHGH�HVWDEOHFHU�XQD�UHODFLyQ�HQWUH�OD�IRUPD�GH�OD�GLVWULEXFLyQ�GH�FDUJD�\�OD�PHFiQLFD�TXH�OD�JRELHUQD�
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��������3URSLHGDGHV�WRSROyJLFDV�GH�OD�GHQVLGDG�GH�FDUJD
/D�GHQVLGDG�GH�FDUJD�U�U��SDUD�XQ�VLVWHPD�GH�1�HOHFWURQHV�\�XQD�FRQILJXUDFLyQ�QXFOHDU�; ILMD��VH�GHILQH�FRPR�
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'RQGH�\ HV�XQD�VROXFLyQ�DQWLVLPHWUL]DGD�GH�OD�HFXDFLyQ�GH�6FKU|GLQJHU�LQGHSHQGLHQWH�GHO�WLHPSR��[�UHSUHVHQWD�HO�FRQMXQWR�GH�FRRUGHQDGDV�HOHFWUyQLFDV�HVSDFLDOHV�\�GH�HVStQ�\�U�ODV�FRRUGHQDGDV�HVSDFLDOHV�GH�XQ�HOHFWUyQ�/D�GHQVLGDG�U�U��;���HQ�DGHODQWH�U�U���HV�XQD�GHVFULSFLyQ�GH�OD�GLVWULEXFLyQ�GH�FDUJD�GH�XQ�HOHFWUyQ�SURPHGLDGD�VREUH�HO�PRYLPLHQWR�GH�ORV�UHVWDQWHV�HOHFWURQHV�6L� \ VH� DSUR[LPD� SRU� PHGLR� GH� XQ� ~QLFR� GHWHUPLQDQWH� GH� 6ODWHU� �XQD� VXPD�DQWLVLPHWUL]DGD� GH� SURGXFWRV� GH� HVSLQHV�RUELWDOHV� PRQRHOHFWUyQLFRV� IL��� OD� H[SUHVLyQ� GH� OD�GHQVLGDG�YLHQH�GDGD�SRU�OD�VXPDWRULD�VREUH�ORV�SURGXFWRV�GH�ORV�HVWDGRV�PRQRHOHFWUyQLFRV
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6L� OD� IXQFLyQ� GH� HVWDGR� VH� GHWHUPLQD�PiV� DOOi� GH� OD� DSUR[LPDFLyQ�PRQRHOHFWUyQLFD� D�WUDYpV�GH�DOJXQD�IRUPD�GH� LQWHUDFFLyQ�GH�FRQILJXUDFLRQHV�� OD�H[SUHVLyQ�FRUUHVSRQGLHQWH�D� OD�HFXDFLyQ��������VH�REWLHQH�UHHPSOD]DQGR�D�ORV�HVSLQHV±RUELWDOHV�SRU�HO�FRQMXQWR�GH�IXQFLRQHV�HOHFWUyQLFDV� TXH� GLDJRQDOL]DQ� OD� PDWUL]� GHQVLGDG PRQRHOHFWUyQLFD� �ORV� OODPDGRV� RUELWDOHV�QDWXUDOHV��KL�
�LLLLLLL ������������!� UUUU ¦¦   ������

GRQGH�ORV�Q~PHURV�GH�RFXSDFLyQ��OL��SRVHHQ�YDORUHV�HQWUH�FHUR�\�XQR�>���@�(Q�OD�WHRUtD�GH�ÈWRPRV�HQ�0ROpFXODV�ODV�SURSLHGDGHV�GH�XQ�VLVWHPD�VH�GHVFULEHQ�VREUH�OD�EDVH�GH�XQD�IXQFLyQ�GH�GLVWULEXFLyQ�HQ�HO�HVSDFLR�UHDO��OD�GHQVLGDG�GH�FDUJD��FRQ�OR�TXH�VH�REWLHQH�XQD�EDVH�SDUD�OD�GHILQLFLyQ�GH�OD�HVWUXFWXUD�HQ�HVH�HVSDFLR�>��@�
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/DV�SURSLHGDGHV�WRSROyJLFDV�GH�XQD�GLVWULEXFLyQ�GH�FDUJD�HOHFWUyQLFD��DVRFLDGD�FRQ�XQD�FRQILJXUDFLyQ�QXFOHDU�;��VH�UHVXPHQ�SRU�HO�Q~PHUR�\�WLSR�GH�SXQWRV�FUtWLFRV�GH�U�U���SXQWRV�GRQGH�HO�YHFWRU�JUDGLHQWH�GH�U�U��VH�DQXOD�>���@���U�U��VH�GHILQH�FRPR�
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6L� OD� IXQFLyQ� HQ� HVH� SXQWR� HV� XQ� PtQLPR� R� XQ�Pi[LPR� OR� GHWHUPLQD� HO� VLJQR� GH� VX�VHJXQGD�GHULYDGD�R� FXUYDWXUD� HQ�HVH� SXQWR��(Q�JHQHUDO�� SDUD�XQD�HOHFFLyQ� DUELWUDULD�GH�HMHV�FRRUGHQDGRV�� SXHGHQ� HQFRQWUDUVH� QXHYH� GHULYDGDV� VHJXQGDV� GH� OD� IRUPD� \[!�� www HQ� ODGHWHUPLQDFLyQ�GH�ODV�FXUYDWXUDV�GH�U�U��HQ�XQ�SXQWR�GHO�HVSDFLR��(VWH�DUUHJOR�RUGHQDGR���[���VH�OODPD�OD�PDWUL]�+HVVLDQD GH�OD�GHQVLGDG�GH�FDUJD��� �
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GRQGH�UF UHSUHVHQWD�HO�YHFWRU�SRVLFLyQ�GHO�SXQWR�FUtWLFR�'LDJRQDOL]DGD� HVWD�PDWUL]�� ORV� QXHYRV� HMHV� FRRUGHQDGRV� VH� OODPDQ� HMHV� SULQFLSDOHV� GH�FXUYDWXUD� GDGR� TXH� ODV� PDJQLWXGHV� GH� ODV� WUHV� GHULYDGDV� VHJXQGDV� GH� U�U�� FDOFXODGDV� FRQ�UHVSHFWR�D�HVWRV�HMHV�VRQ�H[WUHPDGDV�/D� WUD]D� GH� OD� PDWUL]� +HVVLDQD�� HV� GHFLU�� OD� VXPD� GH� VXV� HOHPHQWRV� GLDJRQDOHV�� HV�LQYDULDQWH� D� OD� URWDFLyQ� GHO� VLVWHPD� GH� FRRUGHQDGDV�� $Vt�� HO� YDORU� GH� OD� FDQWLGDG� ��U�U���OODPDGR�HO�/DSODFLDQR�GH�U�U�
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HV� LQYDULDQWH�D� OD�HOHFFLyQ�GH HMHV�FRRUGHQDGRV��/RV� HMHV�SULQFLSDOHV� \� VXV�FRUUHVSRQGLHQWHV�FXUYDWXUDV�HQ�HO�SXQWR�FUtWLFR�HQ�U�U��VH�REWLHQHQ�FRPR� ORV�DXWRYHFWRUHV�\�FRUUHVSRQGLHQWHV�DXWRYDORUHV�HQ� OD�GLDJRQDOL]DFLyQ�GH� OD�PDWUL]�+HVVLDQD�GH�U�UF���$Vt�� ORV�SDUHV�GH�QRPEUHV�³FXUYDWXUD� \� DXWRYDORU´� \� ³HMHV�GH� FXUYDWXUD� \� DXWRYHFWRUHV´�SXHGHQ�XVDUVH� LQGLVWLQWDPHQWH�SDUD�GHVFULELU�ODV�SURSLHGDGHV�GHO�SXQWR�FUtWLFR�HQ�U�U��
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(O� UDQJR GH� XQ� SXQWR� FUtWLFR�� GHQRWDGR� SRU�Z�� HV� LJXDO� DO� Q~PHUR� GH� DXWRYDORUHV� QR�QXORV� R� FXUYDWXUDV� GH� U�U�� QR� QXODV� HQ� HO� SXQWR� FUtWLFR�� /D� VLJQDWXUD�� GHQRWDGD� SRU�V�� HV�VLPSOHPHQWH� OD� VXPD� DOJHEUDLFD� GH� ORV� VLJQRV� GH� ORV� DXWRYDORUHV�� /RV� SXQWRV� FUtWLFRV� VH�GHVLJQDQ�GDQGR�ORV�GRV�YDORUHV��Z�V���&RQ�SRFDV�H[FHSFLRQHV�� ORV�SXQWRV�FUtWLFRV�GH� OD�GLVWULEXFLyQ�GH�FDUJD�SDUD�PROpFXODV�FRQ�XQD�FRQILJXUDFLyQ�HVWDEOH�GH�ORV�Q~FOHRV�VRQ�WRGRV�GH�UDQJR�WUHV��(V�HQ�WpUPLQRV�GH�ODV�SURSLHGDGHV�GH�ORV�SXQWRV�FUtWLFRV�FRQ�Z  ���TXH�VH�GHILQHQ�ORV�HOHPHQWRV�GH�XQD�HVWUXFWXUD�PROHFXODU��8Q�SXQWR�FUtWLFR�FRQ�Z �����HV�GHFLU��FRQ�DO�PHQRV�XQD�FXUYDWXUD�LJXDO�D�FHUR��HV�XQ�SXQWR�FUtWLFR�GHJHQHUDGR��7DO�SXQWR�FUtWLFR�HV�LQHVWDEOH�HQ�HO�VHQWLGR�GH�TXH��DQWH�FXDOTXLHU�SHUWXUEDFLyQ�SHTXHxD��FRPR�OD�FDXVDGD�SRU�XQ�GHVSOD]DPLHQWR�GH�ORV�Q~FOHRV��HO�SXQWR�FUtWLFR�GHVDSDUHFH�R�VH�ELIXUFD�HQ�XQ�Q~PHUR�GH�SXQWRV�FUtWLFRV�QR�GHJHQHUDGRV�R�HVWDEOHV��Z ����/D�DSDULFLyQ� GH� XQ� SXQWR� FUtWLFR� GHJHQHUDGR� HQ� XQD� GLVWULEXFLyQ� GH� FDUJD�PROHFXODU� LQGLFD� HO�SULQFLSLR�GH�XQ�FDPELR�HVWUXFWXUDO�/RV�SXQWRV�FUtWLFRV�QR�GHJHQHUDGRV��HV�GHFLU�GH�UDQJR�Z  ����VH�HQFXHQWUDQ�HQ�U�U��SDUD�WRGRV�ORV�;�TXH�SHUWHQHFHQ�D�XQ�VXEFRQMXQWR�GHQVR�GHO�HVSDFLR�GH�FRQILJXUDFLyQ�QXFOHDU�/RV�HOHPHQWRV�GH�HVWUXFWXUD�VH�GHILQHQ�HQ�WpUPLQRV�GH�ODV�SURSLHGDGHV�GH�HVWRV�SXQWRV�FUtWLFRV�>��������@��+D\�FXDWUR�YDORUHV�SRVLEOHV�GH�VLJQDWXUD�SDUD�SXQWRV�FUtWLFRV�GH�UDQJR�WUHV����������������������������\����������(Q�XQ�SXQWR�FUtWLFR���������ODV�WUHV�FXUYDWXUDV�VRQ�QHJDWLYDV�\�U�U��HV�HQ�XQ�Pi[LPR�ORFDO�HQ�UF��(Q�XQ�SXQWR�FUtWLFR�������� GRV�FXUYDWXUDV�VRQ�QHJDWLYDV�\�U�U��HV�XQ�Pi[LPR�HQ�UF HQ HO�SODQR�GHILQLGR�SRU�ORV�HMHV�FRUUHVSRQGLHQWHV��U�U��HV�XQ�PtQLPR�HQ�UF D�OR�ODUJR�GHO�WHUFHU�HMH�SHUSHQGLFXODU�D�HVWH�SODQR��8Q�SXQWR�FUtWLFR���������SRVHH�GRV�FXUYDWXUDV�SRVLWLYDV�\�U�U��HV�XQ�PtQLPR�HQ�UF HQ�HO�SODQR�GHILQLGR�SRU�ORV�HMHV�FRUUHVSRQGLHQWHV��U�U��HV�XQ�PtQLPR�HQ�UF D�OR�ODUJR�GHO�WHUFHU�HMH�SHUSHQGLFXODU�D�HVWH�SODQR��3RU�~OWLPR��HQ�XQ�SXQWR�FUtWLFR���������WRGDV�ODV�FXUYDV�VRQ�SRVLWLYDV�\�U�U��HV�XQ�PtQLPR�ORFDO�HQ��UF�/D�IXQFLyQ��U�U��GHILQH�XQ�FDPSR�GH�WUD\HFWRULDV�R�YHFWRUHV�GLULJLGRV�HQ�FDGD�SXQWR�D�OR� ODUJR� GHO� JUDGLHQWH� GH� OD� GHQVLGDG� GH� FDUJD�� /RV� YHFWRUHV� R� WUD\HFWRULDV� GH� JUDGLHQWH� VH�RULJLQDQ�HQ�SXQWRV�FUtWLFRV�FRQ�FXUYDWXUD�SRVLWLYD��\�WHUPLQDQ�HQ�SXQWRV�FUtWLFRV�FRQ�FXUYDWXUD�QHJDWLYD�&XDQGR� ORV� WUHV� DXWRYDORUHV� WLHQHQ� HO� PLVPR� VLJQR�� ��� R� ���� HV� SRVLEOH� FRQVWUXLU� XQ�FRQMXQWR�LQILQLWR�GH�WUHV�WUD\HFWRULDV�GH�JUDGLHQWH�PXWXDPHQWH�RUWRJRQDOHV�TXH�VH�RULJLQDQ�R�WHUPLQDQ��UHVSHFWLYDPHQWH��HQ�HO�SXQWR�FUtWLFR��$Vt��XQ�SXQWR�FUtWLFR���������HV�XQ�PtQLPR�HQ�
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OD�GHQVLGDG�GH�FDUJD�\�pVWD�DXPHQWD�HQ�FXDOTXLHU�GLUHFFLyQ�D�SDUWLU�GHO�SXQWR�FUtWLFR��8Q�SXQWR�FUtWLFR����������HQ�FDPELR��HV�XQ�Pi[LPR�HQ�U�U���/D�GHQVLGDG�GH�FDUJD�GLVPLQX\H�HQ�FXDOTXLHU�GLUHFFLyQ�D�SDUWLU�GHO�SXQWR�FUtWLFR��(O�FRQMXQWR�GH�WUD\HFWRULDV�GH�JUDGLHQWH�TXH�WHUPLQDQ�HQ�XQ�SXQWR�FUtWLFR�HQ�U�U��GHILQHQ�XQ�HVSDFLR�GH�YROXPHQ�HQ�XQ�VLVWHPD�PROHFXODU�'RV� DXWRYDORUHV� GHO� PLVPR� VLJQR�� VLJQDWXUD� ��� R� ���� JHQHUDQ� LQILQLWRV� FRQMXQWRV� GH�SDUHV�GH�WUD\HFWRULDV�PXWXDPHQWH�RUWRJRQDOHV�TXH�VH�RULJLQDQ�R�WHUPLQDQ��UHVSHFWLYDPHQWH��HQ�HO� SXQWR� FUtWLFR� \� GHILQHQ� XQD� VXSHUILFLH� SHUSHQGLFXODU� DO� HMH� GHILQLGR� SRU� OD� WUD\HFWRULD� GH�JUDGLHQWH�DVRFLDGD�DO�DXWRYDORU�GH�GLVWLQWR�VLJQR��6L�HO�DXWRYDORU�GH�GLVWLQWR�VLJQR�HV�SRVLWLYR��SXQWR� FUtWLFR� ���� ����� VH� RULJLQDQ� GRV� WUD\HFWRULDV� GH� JUDGLHQWHV� GH� VHQWLGRV� RSXHVWRV� TXH�GHILQHQ�XQ�HMH�~QLFR�HQ�HO�HVSDFLR�D�OR�ODUJR�GHO�FXDO�U�U��DXPHQWD�D�SDUWLU�GHO�SXQWR�FUtWLFR��6L�HO�DXWRYDORU�GH�GLVWLQWR�VLJQR�HV�QHJDWLYR��SXQWR�FUtWLFR����������U�U��GLVPLQX\H�D�OR�ODUJR�GHO�HMH�GHILQLGR�SRU�HVWH�DXWRYDORU��D�SDUWLU�GHO�SXQWR�FUtWLFR�
��������(OHPHQWRV�GH�HVWUXFWXUD�PROHFXODU

([LVWH�XQD�UHJLyQ�DELHUWD�GHO�HVSDFLR�TXH�URGHD�D�XQ�SXQWR�FUtWLFR����� ����WDO�TXH�WRGDV�ODV�WUD\HFWRULDV�GH�JUDGLHQWH�TXH�VH�RULJLQDQ�HQ�HVWH�HVSDFLR�WHUPLQDQ�VREUH�HO�SXQWR�FUtWLFR��$Vt��XQ�SXQWR�FUtWLFR���������VH�FRPSRUWD�FRPR�XQ�DWUDFWRU GHO�FDPSR�GHO�YHFWRU�JUDGLHQWH�GH�OD�GLVWULEXFLyQ�GH�FDUJD��/D�PD\RU�UHJLyQ�GHO�HVSDFLR�HQ�OD�TXH�VH�YHULILTXH�HVWD�REVHUYDFLyQ�\�TXH�DGHPiV�HO�IOXMR�GH��U�U��UHVXOWH�LQYDULDQWH�VH�GHQRPLQD�FXHQFD GHO�DWUDFWRU�'HELGR� D� TXH� ORV� SXQWRV� FUtWLFRV� ���� ���� GH� XQD� GLVWULEXFLyQ� GH� FDUJD� HOHFWUyQLFD�FRLQFLGHQ�� HQ� JHQHUDO�� FRQ� ODV� SRVLFLRQHV� GH� ORV� Q~FOHRV� >���@�� ORV� Q~FOHRV� DFW~DQ� FRPR�DWUDFWRUHV� GHO� YHFWRU� JUDGLHQWH� GH� U�U��;��� (O� UHVXOWDGR� GH� HVWD� LGHQWLILFDFLyQ� HV� WDO� TXH� HO�HVSDFLR� GH� XQD� GLVWULEXFLyQ� GH� FDUJD� PROHFXODU�� HO� HVSDFLR� UHDO�� VH� SDUWLFLRQD� HQ� UHJLRQHV�GLVMXQWDV��ODV FXHQFDV��FDGD�XQD�GH�ODV�FXDOHV�FRQWLHQH�XQ�SXQWR�DWUDFWRU�R�Q~FOHR��8Q�iWRPR��OLEUH�R�HQOD]DGR��VH�GHILQH�HQWRQFHV�FRPR�OD�XQLyQ�GH�XQ�DWUDFWRU�\�VX�FXHQFD�DVRFLDGD��3DUD�XQ�iWRPR�DLVODGR��OD�FXHQFD�FXEUH�HQWHUDPHQWH�HO�HVSDFLR�WULGLPHQVLRQDO��5���3DUD�XQ�iWRPR�HQ� XQD� PROpFXOD�� OD� FXHQFD� HV� XQ� VXEFRQMXQWR� DELHUWR� GH� 5� \� ORV� iWRPRV� YHFLQRV� HVWiQ�VHSDUDGRV�SRU�VXSHUILFLHV�LQWHUDWyPLFDV��/D�H[LVWHQFLD�GH�XQD�VXSHUILFLH�LQWHUDWyPLFD�LQGLFD�OD�SUHVHQFLD�GH�XQ�SXQWR�FUtWLFR���������HQWUH�GRV�Q~FOHRV�YHFLQRV�
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/RV�SXQWRV�FUtWLFRV���������\���������VXUJHQ�FRPR�FRQVHFXHQFLD�GH�DUUHJORV�JHRPpWULFRV�SDUWLFXODUHV�GH�ORV�FDPLQRV�GH�HQODFHV�\�GHILQHQ�ORV�GRV�HOHPHQWRV��UHVWDQWHV�GH�XQD�HVWUXFWXUD�PROHFXODU��DQLOORV \ FDMDV�/RV�SXQWRV�FUtWLFRV���������VH�HQFXHQWUDQ�HQ�HO�FHQWUR�GH�ORV�DQLOORV�IRUPDGRV�SRU�WUHV�R�PiV� Q~FOHRV�� (O� HMH� D� OR� ODUJR� GHO� FXDO� U�U�� GLVPLQX\H� D� SDUWLU� GHO� SXQWR� FUtWLFR� HV�SHUSHQGLFXODU� DO� SODQR� GHO� DQLOOR� \� FRQVWLWX\H� OD� OtQHD� GH� IURQWHUD� D� OR� ODUJR� GH� OD� FXDO� VH�LQWHUVHFDQ� ODV� VXSHUILFLHV� GH� ORV� IUDJPHQWRV� DWyPLFRV� TXH� IRUPDQ� HO� DQLOOR�� /D� VXSHUILFLH�DVRFLDGD�D�HVWH�SXQWR�HV�HO�SODQR�GHO�DQLOOR��$�GLIHUHQFLD�GH�OR�TXH�RFXUUH�HQ�XQ�SXQWR�FUtWLFR����������ODV�WUD\HFWRULDV�GH�JUDGLHQWH�TXH�VH�RULJLQDQ�HQ�HVWH�SXQWR�FUtWLFR�\�TXH�WHUPLQDQ�HQ�ORV�Q~FOHRV�YHFLQRV�QR�GHILQHQ� WUD\HFWRULDV�GH� HQODFHV��(O� ~QLFR�DXWRYHFWRU� QHJDWLYR� JHQHUD� XQ�SDU� GH� FDPLQRV� GH� JUDGLHQWH� TXH� WHUPLQDQ� HQ� HO� SXQWR� FUtWLFR� \� GHILQH� XQ� ~QLFR� HMH�SHUSHQGLFXODU� D� OD� VXSHUILFLH� GHO� DQLOOR� HQ� HO� SXQWR� FUtWLFR�� 8Q� DQLOOR�� FRPR� HOHPHQWR� GH�HVWUXFWXUD��VH�GHILQH�FRPR�OD�SDUWH�GH�XQ�JUDIR�PROHFXODU�TXH�HQFLHUUD�XQD�VXSHUILFLH�GH�DQLOOR�6L�ORV�FDPLQRV�GH�HQODFH�VH�DUUHJODQ�GH�PRGR�TXH�HQFLHUUDQ�HO�LQWHULRU�GH�XQD�PROpFXOD�FRQ�VXSHUILFLHV�GH�DQLOORV�� VH�HQFXHQWUD�XQ�SXQWR�FUtWLFR� �������� GH� FDMD� HQ�HO� LQWHULRU�GH� OD� FDMD�UHVXOWDQWH��/D�GHQVLGDG�GH�FDUJD�HV�XQ�PtQLPR�ORFDO�HQ�GLFKR�SXQWR�FUtWLFR��8QD�FDMD��FRPR�RWUR�HOHPHQWR�GH� HVWUXFWXUD�� HV�XQD�SDUWH� GH�XQ�JUDIR�PROHFXODU� TXH� FRQWLHQH� DO�PHQRV�GRV�DQLOORV��WDO�TXH�OD�XQLyQ�GH�ODV�VXSHUILFLHV�GH�DQLOOR�GHOLPLWD�XQD�UHJLyQ�GH�5� TXH�FRQWLHQH�XQ�SXQWR�FUtWLFR���������
��������(QODFHV�TXtPLFRV�\�JUDIRV�PROHFXODUHV

'HELGR� D� ODV� SURSLHGDGHV� WRSROyJLFDV� GH� XQ� SXQWR� FUtWLFR� ���� ����� ODV� VXSHUILFLHV�LQWHUDWyPLFDV��6�U��� WLHQHQ�XQ�FDUiFWHU�~QLFR��VRQ�ODV�~QLFDV�VXSHUILFLHV�FRQWLQXDV�\�FHUUDGDV�TXH�VDWLVIDFHQ�OD�FRQGLFLyQ�GH�IOXMR�FHUR�>���@�
�����!�  � UQU �6� UU�� ������

GRQGH�Q�U� HV�HO�YHFWRU�QRUPDO�D�OD�VXSHUILFLH�6�HQ�U��OR�TXH�VLJQLILFD�TXH�WRGDV�ODV�WUD\HFWRULDV�JHQHUDGDV� HQ� ODV� FHUFDQtDV� GH� XQ� Q~FOHR� GDGR� WHUPLQDQ� VREUH� pVWH� \� QLQJXQD� DWUDYLHVD� OD�FXHQFD�GH�XQ�iWRPR�YHFLQR�



&DStWXOR�� ± 0HWRGRORJtD

��

/RV�SDUHV�GH�FDPLQRV�GH�JUDGLHQWH�TXH�VH�RULJLQDQ�HQ�FDGD�SXQWR�FUtWLFR���������WHUPLQDQ�VREUH� ORV�Q~FOHRV�YHFLQRV�GHILQLHQGR�XQD� OtQHD�D� OR� ODUJR�GH� OD�FXDO� OD�GHQVLGDG�GH�FDUJD�HV�Pi[LPD� FRQ� UHVSHFWR� D� FXDOTXLHU� OtQHD� YHFLQD�� (VWD� OtQHD� VH� OODPD� OtQHD� GH� LQWHUDFFLyQ�DWyPLFD�� 6H� KD� GHPRVWUDGR� >���@� TXH� OD� DFXPXODFLyQ� GH� FDUJD� D� OR� ODUJR� GH� HVWD� OtQHD� GH�LQWHUDFFLyQ�HV�XQD�FRQGLFLyQ�QHFHVDULD�SDUD�DVHJXUDU�OD�XQLyQ�HQWUH�GRV�iWRPRV��7DPELpQ�HV�XQD�FRQGLFLyQ�VXILFLHQWH�FXDQGR�ODV�IXHU]DV�HQWUH�ORV�Q~FOHRV�HVWiQ�EDODQFHDGDV�\�HO�VLVWHPD�SRVHH�XQD�HQHUJtD�PtQLPD�D�OD�VHSDUDFLyQ�LQWHUQXFOHDU�GH�HTXLOLEULR��(Q�HVWH�FDVR��OD�OtQHD�GH�Pi[LPD�GHQVLGDG�GH�FDUJD�HQWUH�ORV�Q~FOHRV�VH�OODPD�OtQHD�GH�HQODFH R FDPLQR�GH�HQODFH��\�HO�SXQWR�FUtWLFR���������VH�OODPD�SXQWR�FUtWLFR�GH�HQODFH �3&(���YHU�)LJXUD������

)LJXUD����� 5HSUHVHQWDFLyQ�HVTXHPiWLFD�GH�XQ�SXQWR�FUtWLFR�GH�HQODFH �3&(��HQWUH�ORV�Q~FOHRV�$�\�%��/D�FXUYD�TXH�XQH�$�\�%��HO�FDPLQR�GH�HQODFH��QR�HV�QHFHVDULDPHQWH�XQD�OtQHD� UHFWD��/D�GLVWULEXFLyQ�HOHFWUyQLFD�U�U��VH�LQFUHPHQWD KDFLD�HO�3&(�HQ�XQ�SODQR�SHUSHQGLFXODU�DO�FDPLQR�GH�HQODFH��(Q�HO�3&(�U�U��HV�XQ�PtQLPR�D�OR�ODUJR�GHO�FDPLQR�GH�HQODFH��WRPDGR�GH�OD�UHI��>���@�
3DUD�XQD�GHWHUPLQDGD�FRQILJXUDFLyQ�; GH�Q~FOHRV��VH�GHQRPLQD�JUDIR�PROHFXODU D�OD�UHG�GH�FDPLQRV�GH�HQODFHV�TXH�XQH�Q~FOHRV�YHFLQRV��(V�LPSRUWDQWH�GHVWDFDU�TXH�VH�KD�REVHUYDGR�TXH� ORV� JUDIRV� PROHFXODUHV� REWHQLGRV� GH� HVWD� PDQHUD� FRLQFLGHQ� FRQ� ORV� TXH� VH� REWHQGUtDQ�XQLHQGR�DTXHOORV�SDUHV�GH�iWRPRV�TXH�FRQVLGHUDQ�HQOD]DGRV�HQ�EDVH�D�DUJXPHQWRV�TXtPLFRV�(O�Q~PHUR�GH�FDPLQRV�GH�HQODFH�HV�LJXDO�DO�Q~PHUR�GH�XQLRQHV�TXtPLFDV�\�QR�DO�Q~PHUR�VXSXHVWR�GH�HQODFHV�SRU�SDUHV�GH�HOHFWURQHV�FXDQGR�HVWD�GHVFULSFLyQ�DVLJQD�HQODFHV�P~OWLSOHV�D�SDUHV� GH� iWRPRV� HQOD]DGRV�� 'DGR� TXH� OD� GHQVLGDG� GH� XQ� RUELWDO� S QR� HVWi� VHSDUDGD�HVSDFLDOPHQWH�GH�OD�GH�XQ�RUELWDO�V >���@��WRGRV�ORV�HQODFHV��LQFOX\HQGR�ORV�HQODFHV�P~OWLSOHV��VRQ�WRSROyJLFDPHQWH�HTXLYDOHQWHV�\�H[KLEHQ�XQ�~QLFR�SXQWR�FUtWLFR���������FRQ�XQ�Pi[LPR�GH�U�U��HQ�UF��VREUH�OD�VXSHUILFLH�DWyPLFD�
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/D� GHQVLGDG� GH� FDUJD� D� OR� ODUJR� GH� XQ� FDPLQR� GH� HQODFH� WLHQH� VX� YDORU�PtQLPR� HQ� HO�SXQWR�FUtWLFR�GH�HQODFH�\�OD�FXUYDWXUD�DVRFLDGD�R�DXWRYDORU�GHO�+HVVLDQR�GH�U�U��HQ�UF��O���HV�SRVLWLYD�� 3RU� RWUR� ODGR�� OD� GHQVLGDG� GH� FDUJD� HQ� XQD� VXSHUILFLH� LQWHUDWyPLFD� WLHQH� VX� YDORU�Pi[LPR�HQ� HO� SXQWR� FUtWLFR�GH� HQODFH� \� ODV�GRV� FXUYDWXUDV� DVRFLDGDV�GH�U�U�� HQ� UF��O� \�O���GLULJLGDV� D� OR� ODUJR� GH� ORV� HMHV� SHUSHQGLFXODUHV� DO� FDPLQR� GH� HQODFH�� VRQ� QHJDWLYDV�� (Q� XQ�HQODFH�FRQ�VLPHWUtD�FLOtQGULFD�ODV�GRV�FXUYDWXUDV�QHJDWLYDV�GH�U�U��HQ�HO�SXQWR�FUtWLFR�VRQ�GH�LJXDO�PDJQLWXG��6LQ� HPEDUJR�� VL� OD� FDUJD� HOHFWUyQLFD� HVWi� DFXPXODGD�SUHIHUHQWHPHQWH� HQ�XQSODQR�GDGR�D�OR�ODUJR�GHO�FDPLQR�GH�HQODFH��FRPR�HQ�XQ�HQODFH�FRQ�FDUiFWHU�S��SRU�HMHPSOR���OD�YHORFLGDG�GH�GLVPLQXFLyQ�GH�U�U��HV�PHQRU�D�OR�ODUJR�GH�HVWH�HMH�TXH�HVWi�HQ�HVH�SODQR�TXH�D�OR�ODUJR�GH�XQ�SODQR�SHUSHQGLFXODU�D�pO��\�OD�PDJQLWXG�GH�OD�FXUYDWXUD�FRUUHVSRQGLHQWH�GH�U�U��HV�PiV�SHTXHxD�6LHQGR�O� !�O���OD�FDQWLGDG�
���0 �

� � ������
VH�GHQRPLQD�HOLSWLFLGDG GHO�HQODFH�\�FRQVWLWX\H�XQD�PHGLGD�GH�OD�DFXPXODFLyQ�GH�OD�FDUJD�HQ�XQ� SODQR� GDGR�� 3DUD� H[SOLFDU� OD� HOLSWLFLGDG� SXHGH� LPDJLQDUVH� �)LJXUD� ����� XQ� SODQR�SHUSHQGLFXODU�DO�FDPLQR�GH�HQODFH��&(��HQWUH�ORV�iWRPRV�$�\�%��GHILQLGR�SRU�ORV�DXWRYHFWRUHV�X� \�X� �FRUUHVSRQGLHQWHV�D�ORV�DXWRYDORUHV��� \������

)LJXUD� ���� 5HSUHVHQWDFLyQ� JUiILFD� SDUD� H[SOLFDU� OD� HOLSWLFLGDG� HQ� HO� 3&(� GH� GRV� iWRPRV� $� \� %�HQOD]DGRV�
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(O�YHFWRU�X� HV�WDQJHQWH�DO�3&(�\�HVWi�DVRFLDGR�FRQ�HO�DXWRYDORU�SRVLWLYR�����/D�UHODFLyQ�>O��O�@�PLGH�FXiQWR�HO�HQODFH�VH�HORQJD�HQ�OD�GLUHFFLyQ�X� HQ�FRPSDUDFLyQ�FRQ�OD�GLUHFFLyQ�X���&XDQGR� HVWD� UHODFLyQ� HV� JUDQGH� H[LVWH� XQD� HVWUXFWXUD� HOtSWLFD� TXH� LQGLFD� XQ� FDUiFWHU� S GHO�HQODFH��&XDQGR�O�  �O���HO�HQODFH�HV�PiV�FLOtQGULFR��(Q� XQ� HQODFH� FRQ� VLPHWUtD� FLOtQGULFD�� FRPR� HO� HQODFH� &�&� HQ� HWDQR�� DO� VHU� GH� LJXDO�PDJQLWXG� ODV� GRV� FXUYDWXUDV� QHJDWLYDV�� OD� HOLSWLFLGDG� HV� FHUR�� (Q� FDPELR�� FXDQGR� OD� FDUJD�HOHFWUyQLFD�HVWi�DFXPXODGD�HQ�XQ�GHWHUPLQDGR�SODQR�D�OR�ODUJR�GHO�FDPLQR�GH�HQODFH��FRPR�HQ�XQ�HQODFH�&�&�GH�HWLOHQR��OD�HOLSWLFLGDG�HV�PD\RU�TXH�FHUR�(O�Q~PHUR�\�WLSR�GH�SXQWRV�FUtWLFRV�TXH�SXHGHQ�FRH[LVWLU�HQ�XQ�VLVWHPD�FRQ�XQ�Q~PHUR�ILQLWR�GH�Q~FOHRV�HVWi�JREHUQDGR�SRU�OD�UHODFLyQ�GH�3RLQFDUp�+RSI�>���D@��7HQLHQGR�HQ�FXHQWD�OD�DVRFLDFLyQ�GDGD�DQWHULRUPHQWH�GH�FDGD�WLSR�GH�SXQWR�FUtWLFR�FRQ�XQ�HOHPHQWR�GH�HVWUXFWXUD�PROHFXODU��HVWD�UHODFLyQ�HVWDEOHFH�TXH�Q ± E ��U ± F  ����GRQGH�Q HV�HO�Q~PHUR�GH�Q~FOHRV��E HV�HO� Q~PHUR� GH� FDPLQRV� GH� HQODFHV� �R� OtQHDV� GH� LQWHUDFFLRQHV� DWyPLFDV��� U HV� HO� Q~PHUR� GH�DQLOORV� \� F HV� HO� Q~PHUR� GH� FDMDV�� (O� FRQMXQWR GH� Q~PHURV� �Q�� E�� U�� F�� VH� OODPD� FRQMXQWR�FDUDFWHUtVWLFR GH�OD�PROpFXOD�$OJXQDV�SURSLHGDGHV�GH�XQ�VLVWHPD��WDOHV�FRPR�OD�HQHUJtD�WRWDO��OD�HQHUJtD�FLQpWLFD�\�OD�HQHUJtD� SRWHQFLDO�� HVWiQ� GHWHUPLQDGDV� SRU� OD� PDWUL]� GHQVLGDG� PRQRHOHFWUyQLFD� \� QR� SRU� OD�GHQVLGDG�GH�FDUJD��DO�PHQRV�QR�HQ�IRUPD�RSHUDFLRQDO��/D�PDWUL]�GHQVLGDG�PRQRHOHFWUyQLFD�R�PDWUL]�GHQVLGDG�GH�SULPHU�RUGHQ��** ����U��U¶��VH�GHILQH�FRPR�
� � � �1��1��1�1������ ���������%������%�G����GG���G1���� UUUUUUUUUUUU+ ³ ���������

GRQGH�OD�IXQFLyQ�HVWi�QRUPDOL]DGD�D�1��/D�SUHVHQFLD�GH�ORV�GRV�tQGLFHV��HO�VHJXQGR�SULPDGR��SHUPLWH�GLVWLQJXLU�ODV�GRV�IXQFLRQHV�EDMR�HO�VLJQR�LQWHJUDO�\�PDUFD�OD�GLIHUHQFLD�FRQ�UHVSHFWR�D�OD�IXQFLyQ�GHQVLGDG��([SUHVDGD�HQ�IXQFLyQ�GH�ORV�RUELWDOHV�QDWXUDOHV��VH�WLHQH
� � � ��L UUUU+ LLL��� ���C��� ¦ ������

&XDQGR�U  �U¶��OD�HFXDFLyQ��������HV�LGpQWLFD�D�OD�HFXDFLyQ���������SRU�OR�TXH�U�U��HV�HO�HOHPHQWR�GLDJRQDO�GH�** ����U��U¶��
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6L� ELHQ� ODV� HFXDFLRQHV� ������� \� ������� VRQ� IRUPDOPHQWH� LJXDOHV�� OD� HQHUJtD� FLQpWLFD�H[FOXVLYDPHQWH�SXHGH�FDOFXODUVH�D�SDUWLU�GH� OD�SULPHUD�GDGR�TXH�VyOR�HQ�HVWH�FDVR�VH�SXHGH�LQVHUWDU� HO� FRUUHVSRQGLHQWH� RSHUDGRU� HQWUH� ORV� RUELWDOHV� QDWXUDOHV� \� GHMDU� TXH� DFW~HQ�VHSDUDGDPHQWH�VREUH�KL y�KL �(O�YDORU�SURPHGLR�GH�XQD�SURSLHGDG�TXH�GHSHQGD�GH�ODV�FRRUGHQDGDV�GH�GRV�HOHFWURQHV�SXHGH�H[SUHVDUVH� HQ� IXQFLyQ�GH� ORV�HOHPHQWRV�GLDJRQDOHV�GH� OD�PDWUL]�GHQVLGDG�GH� VHJXQGR�RUGHQ���** ����U� U���U� U����HFXDFLyQ�������$Vt��HO�HOHPHQWR�GLDJRQDO�GH�** ���  �U�U��GD�OD�GHQVLGDG�WRWDO�GH�HOHFWURQHV�HQ�U \�** ����U���U��� GD� OD� GHQVLGDG� WRWDO� GH� SDUHV� HQ� U� \� U��� /D� H[SUHVLyQ� GH�** ��� REWHQLGD� D� SDUWLU� GH� XQD�IXQFLyQ� GH� XQD� RQGD� PRQRGHWHUPLQDQWDO�� H[SUHVDGD� HQ� IXQFLyQ� GH� ORV� HVSLQHV� RUELWDOHV� ILYLHQH�GDGD�SRU
^¦¦ � L MMLL��� �������������� �������� M UUUUUUUU+ IIII `�������� ���� MML UUUU IIIIL ������

������0HFiQLFD�GH�XQ�iWRPR�HQ�XQD�PROpFXOD
&XDQGR�VH�LPSRQH�OD�OH\�HTXLYDOHQWH�D�OD�GHILQLFLyQ�WRSROyJLFD�GH�XQ�iWRPR��FRPR�XQD�UHVWULFFLyQ�YDULDFLRQDO�VREUH�HO�SULQFLSLR�GH�DFFLyQ�HVWDFLRQDULD��VH�REWLHQH�XQD�GHILQLFLyQ GH�ODV� SURSLHGDGHV� GH� XQ� iWRPR� HQ� XQD� PROpFXOD� >���@�� (Q� SDUWLFXODU�� VH� REWLHQH� OD� GHULYDGD�YDULDFLRQDO� GH� OD� HFXDFLyQ� GH� PRYLPLHQWR� GH� +HLVHQEHUJ� SDUD� HO� YDORU� SURPHGLR� GH� OD�SURSLHGDG�$�GH�XQ�iWRPR�:�

� � � � > @^ ` � �> @F�F�W6�G6F�F�$�+L��GWG$ $! $ ���ww�� : ³ Q-ÖÖ! ������
GRQGH�F�F��HV�HO�FRPSOHMR�FRQMXJDGR�\�-$ HV� OD�GHQVLGDG�GH�FRUULHQWH�SDUD�HO�REVHUYDEOH� ùÖGHILQLGD�FRPR

� � � � � �^ `%$%%$%��PL $ ÖÖ ��� !- ������
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\�U$ HV�OD�GHQVLGDG�HIHFWLYD�PRQRSDUWtFXOD�SDUD�OD�SURSLHGDG�$�
� � � �³ ¿¾½®̄ �\ %%$$G221��! $ ÖÖ ������

/D� GHQVLGDG� /DJUDQJLDQD� PXOWLSDUWtFXOD� / � �W�%%�%� �� \� VX� FRUUHVSRQGLHQWH� GHQVLGDG�PRQRSDUWtFXOD�/�U���HVWiQ�GDGDV�SRU�OD�H[SUHVLyQ
� �³ � W�%%�%�G22C�/� �U
� �� � � �³ ¦ °¿°¾½°̄°® \��\���\ L LL� %9%���P%%%LK�WG22 !�� �������������������������������������

&XDQGR�% VDWLVIDFH�OD�HFXDFLyQ�GH�6FKU|GLQJHU�GHSHQGLHQWH�GHO�WLHPSR��OD�HFXDFLyQ��������VH�UHGXFH�D � � �!���P�/� �� UU �� ! ������
'RQGH�U�U��HV�OD�GHQVLGDG�GH�FDUJD�/D� HFXDFLyQ� GH� PRYLPLHQWR� SDUD� ùÖ �:��� GHULYDGD� GHVGH� HO� SULQFLSLR� GH� DFFLyQ�HVWDFLRQDULD��HV�~QLFD�SDUD�XQD�UHJLyQ�GHO�HVSDFLR�UHDO�: FX\R�ODJUDQJLDQR�HV�

� � � �³³ �:�  ����!���G6���P�GU/�/  � UQUUU ! �����������������������
(O��ODJUDQJLDQR�DVt�GHILQLGR�HV�QXOR�FRPR�FRQVHFXHQFLD�GHO�IOXMR�QXOR�HQ��U�U��HQ�FDGD�SXQWR�GH�OD�VXSHUILFLH�6�:��U��TXH�GHOLPLWD�OD�UHJLyQ�:

�����!�  � UQU � �UU �6�� ������
/D�HFXDFLyQ �������HV�HTXLYDOHQWH�D�OD�GHILQLFLyQ�WRSROyJLFD�GH�XQ�iWRPR�FRPR�OD�XQLyQ�GH� XQ� DWUDFWRU� \� VX� FXHQFD�� /D� UHG� GH� OtQHDV� GH� LQWHUDFFLyQ� TXH� XQH� ORV� Q~FOHRV� DWyPLFRV�GHILQH� OD� HVWUXFWXUD� GH� XQ� VLVWHPD� OD� TXH�� HQ� JHQHUDO�� SHUVLVWH� VREUH� XQD� UHJLyQ� DELHUWD� GHO�HVSDFLR�GH�FRQILJXUDFLRQHV�QXFOHDUHV�>���@�
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/D�LGHD�GH�UHODFLRQDU�ODV�SURSLHGDGHV�GH�XQD�PROpFXOD�FRQ�XQ�FRQMXQWR�GH�LQWHUDFFLRQHV�GH� D�SDUHV�TXH� FDUDFWHUL]DQ� OD�PHFiQLFD� TXH�JRELHUQD� D� OD� HVWUXFWXUD� HVWi� LQFRUSRUDGD� HQ� OD�SURSLD�GHILQLFLyQ�GH�HVWUXFWXUD�/DV� LQWHUDFFLRQHV� DWyPLFDV� GHWHUPLQDGDV� SRU� HVWD� GHILQLFLyQ� GH� HVWUXFWXUD� PROHFXODU�SXHGHQ� SHUWHQHFHU� D� XQD� GH� GRV� DPSOLDV� FODVHV� JHQHUDOHV�� FDGD� XQD� FDUDFWHUL]DGD� SRU� XQ�FRQMXQWR�SDUWLFXODU�GH�SURSLHGDGHV�PHFiQLFDV�>���@��/DV�LQWHUDFFLRQHV�GH�FDSD�FHUUDGD��FRPR�ODV� TXH� VH� HQFXHQWUDQ� HQ� ORV� HQODFHV� LyQLFRV�� HQ� HQODFHV� GH� KLGUyJHQR�� HQ� ORV� HVWDGRV�UHSXOVLYRV�GH�ORV�JDVHV�QREOHV�\�HQ�LQWHUDFFLRQHV�GH�YDQ�GHU�:DDOV��HVWiQ��JREHUQDGDV�SRU�XQD�FRQWUDFFLyQ�GH�OD�GHQVLGDG�GH�FDUJD�KDFLD�FDGD�XQR�GH�ORV�Q~FOHRV�LQWHUYLQLHQWHV��/D�PHFiQLFD�GH� WDOHV� LQWHUDFFLRQHV� HVWi� FDUDFWHUL]DGD� SRU� XQ� YDORU� UHODWLYDPHQWH� JUDQGH� GH� OD� HQHUJtD�FLQpWLFD��(Q�HVWH�WLSR�GH�LQWHUDFFLRQHV��ODV�UHJLRQHV�GH�EDMD�HQHUJtD�SRWHQFLDO�HVWiQ�ORFDOL]DGDV�VHSDUDGDPHQWH�GHQWUR�GH�OD�IURQWHUD�GH�FDGD�XQR�GH�ORV�iWRPRV�R�PROpFXODV�TXH�LQWHUYLHQHQ�HQ�OD LQWHUDFFLyQ�/DV� LQWHUDFFLRQHV� GH� FDUJD� FRPSDUWLGD�� WtSLFD� GH� ORV� HQODFHV� FRYDOHQWHV�� HVWiQ�JREHUQDGDV�SRU�XQD� FRQWUDFFLyQ�GH� OD�GHQVLGDG�GH�FDUJD�KDFLD� ODV� OtQHDV�GH� LQWHUDFFLyQ�TXH�XQH�D�ORV�Q~FOHRV� /D�PHFiQLFD�GH�WDOHV�LQWHUDFFLRQHV�VH�FDUDFWHUL]D�SRU�XQ�YDORU�UHODWLYDPHQWH�JUDQGH�GH�OD�HQHUJtD�SRWHQFLDO�HQ�OD�UHJLyQ�LQWHUQXFOHDU�(V�QHFHVDULR�GHVWDFDU�TXH�HVWDV�FODVLILFDFLRQHV�GHVFULSWDV�FRUUHVSRQGHQ�D�FDVRV�OtPLWHV��SRU�OR�TXH�H[LVWHQ�LQWHUDFFLRQHV�FRQ�SURSLHGDGHV�LQWHUPHGLDV�HQWUH�HVWRV�OtPLWHV�$� FRQWLQXDFLyQ� VH� GHVFULEHQ� ODV� UHODFLRQHV� PHFDQRFXiQWLFDV� TXH� IXQGDPHQWDQ� OD�GHVFULSFLyQ� WRSROyJLFD�GH� ODV� LQWHUDFFLRQHV�DWyPLFDV��&XDQGR�HO�RSHUDGRU� ùÖ HQ� OD�HFXDFLyQ�GH�PRYLPLHQWR�GH�+HLVHQEHUJ� �HF�� ������ VH� LJXDOD� DO�PRPHQWR�GH�XQ� HOHFWUyQ� VH�REWLHQH� OD�H[SUHVLyQ�DWyPLFD�GH�OD�IXHU]D�GH�(KUHQIHVW�>���@�TXH�DFW~D�VREUH�OD�FXHQFD�GHO�iWRPR�:�
� � � �^ ` � �³ ³ ³³ :�ww ��\   �����1�G6W�����GP%9G22G UQUUU-UU) (Ö ������

(Q�OD�HFXDFLyQ��������� 9Ö HV�HO�RSHUDGRU�GH�HQHUJtD�SRWHQFLDO WRWDO�\�- HV�OD�GHQVLGDG�GH�FRUULHQWH�� (O� WHQVRU� GH� HVWUpV�� 1( �� SXHGH� H[SUHVDUVH� HQ� WpUPLQRV� GH� OD� PDWUL]� GHQVLGDG� GH�SULPHU�RUGHQ�FRPR
^ ` C���� C����CC�C�C���P����1 UUUU+U  ����������� !( �������
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'DGR� TXH� OD� GHQVLGDG� GH� FRUULHQWH� WDPELpQ� SXHGH� H[SUHVDUVH� HQ� WpUPLQRV� GH�** ����� OD�HFXDFLyQ��������UHODFLRQD�WRGDV�ODV�IXHU]DV�TXH�DFW~DQ�VREUH�OD�FDUJD�HOHFWUyQLFD�GH�XQ�iWRPR��FRQ�HO�JUDGLHQWH�GH�** ����(Q�XQ�HVWDGR�HVWDFLRQDULR��OD�IXHU]D�TXH�DFW~D�VREUH�FDGD�HOHPHQWR�G6 GH�OD�VXSHUILFLH�GH�XQ�iWRPR�HVWi�GDGD�SRU�OD�LQWHJUDO�GH�OD�IXHU]D� G61( HMHUFLGD�SRU�VXV�iWRPRV�YHFLQRV��8QD�VXSHUILFLH� DWyPLFD� 6�:�� HVWi� FRPSXHVWD�� HQ� JHQHUDO�� SRU� XQ� FLHUWR� Q~PHUR� GH� VXSHUILFLHV�LQWHUDWyPLFDV�6�:�:����SRU�OR�TXH�OD�HFXDFLyQ��������SXHGH�H[SUHVDUVH�FRPR
� � � � � � � � � �¦³³   � : C �1C��G61�G UQUUUU) (( �������

/D�VXPD�HQ�OD�HFXDFLyQ���������DEDUFD�D�ORV�iWRPRV�YHFLQRV�DO�iWRPR�: XQLGRV�D�pO�SRU�XQD�OtQHD�GH�LQWHUDFFLyQ��SRU�OR�TXH�HVWD�HFXDFLyQ�SURSRUFLRQD�OD�EDVH�ItVLFD�SDUD�XQ�PRGHOR�HQ�OD�FXDO�XQD�PROpFXOD�VH�GHVFULEH�FRPR�XQ�FRQMXQWR�GH�iWRPRV�LQWHUDFWXDQWHV��$�WUDYpV�GH�OD�GHILQLFLyQ� GH� HVWUXFWXUD�� OD� HFXDFLyQ� �������� GHOLPLWD� HO� FRQMXQWR� GH� LQWHUDFFLRQHV� DWyPLFDV�TXH�GHWHUPLQD�OD�IXHU]D�TXH�DFW~D�VREUH�FDGD�iWRPR�HQ�XQD�PROpFXOD�SDUD�XQD�FRQILJXUDFLyQ�QXFOHDU�GDGD�&XDQGR�HO�RSHUDGRU� ùÖ GH� OD�HFXDFLyQ�GH�+HLVHPEHUJ� VH� LJXDOD�DO�RSHUDGRU�GHO�YLULDO��U�S GH�XQ�HOHFWUyQ��VH�REWLHQH�HO� WHRUHPD�GHO�YLULDO�SDUD�XQ�iWRPR�HQ�XQD�PROpFXOD��3DUD�XQ�HVWDGR�HVWDFLRQDULR�HVWH�WHRUHPD�YLHQH�GDGR�SRU�
� � � � � � � � � �³ � � :�:  �� !G��P/� UU!7�9 �������

'RQGH�9 �:��HV�HO�YLULDO�GH�ODV�IXHU]DV�TXH�DFW~DQ�VREUH�OD�FXHQFD�\�OD�VXSHUILFLH�GHO�iWRPR�\�7�:�� HV� VX� HQHUJtD� FLQpWLFD� SURPHGLR��&RPR� HO� ODJUDQJLDQR��/�:��� �HFXDFLyQ� ������ HV� FHUR�WDQWR�SDUD�XQ� iWRPR� HQ�XQD�PROpFXOD� FRPR�SDUD�XQ� VLVWHPD�DLVODGR�� OD� HFXDFLyQ� �������� VH�UHGXFH�D�OD�H[SUHVLyQ�XVXDO�GHO�WHRUHPD�YLULDO
������  :�: 79 �������

/R�DQWHV�H[SXHVWR�PXHVWUD�TXH�VH�DSOLFD�XQ�~QLFR�WHRUHPD�D�XQ�iWRPR�HQ�XQD�PROpFXOD��D�XQ�JUXSR�GH iWRPRV�XQLGRV�D�XQD�PROpFXOD�R�D�XQ�VLVWHPD�WRWDO�DLVODGR�
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/D�HQHUJtD�FLQpWLFD�7�:��VH�GHILQH�DOWHUQDWLYDPHQWH�FRPR
� � � � � � � �^ `�UUUU+UUU  ��  ³ ³ C�G��PG.7 ���� �! �������

2�ELHQ�
� � � � � � � �^ `�� UUUU+UUU  ���  ³ ³ C�G��PG*7 ��� �! �������

\�HO�YLULDO�9 �:��FRPR
� � � � � �^ `³ ���� :  1��1��G (( UUUU9

� �^ ` � � � � � �³ ³���  �1U�G61��G UQUUUUU (( �������
/RV� GRV� WpUPLQRV� GH� OD� HFXDFLyQ� �������� GHWHUPLQDQ�� UHVSHFWLYDPHQWH�� HO� YLULDO� GH� ODV�IXHU]DV�TXH�DFW~DQ�VREUH� OD�FXHQFD�\� VREUH� OD� VXSHUILFLH�GHO� iWRPR��&RPR�9�:�� HV� LJXDO�DO�YLULDO�GH�ODV�IXHU]DV�HMHUFLGDV�VREUH�ORV�HOHFWURQHV�GH�XQ�iWRPR�: R�VREUH�OD�PROpFXOD�HQWHUD��HV�� UHVSHFWLYDPHQWH�� OD� HQHUJtD�SRWHQFLDO�SURPHGLR�GH� ORV� HOHFWURQHV� HQ� HO� iWRPR�: R�HQ� OD�PROpFXOD�HQWHUD�(O�ODJUDQJLDQR�GHO�FDPSR�GH�6FKU|GLQJHU�XVDGR�SDUD�GHILQLU�OD�GHQVLGDG�ODJUDQJLDQD�HQ�OD�HF���������SHUPLWH�GHILQLU�HO�WHQVRU�PRPHQWR�HQHUJtD�SDUD�GLFKR�FDPSR��/DV�FRPSRQHQWHV�HVSDFLDOHV� GH� HVWH� WHQVRU� VDWLVIDFHQ� XQ� FRQMXQWR� GH� HFXDFLRQHV� GH� GLYHUJHQFLD� TXH�� DO� VHU�LQWHJUDGDV� VREUH� ODV� FRRUGHQDGDV� GH� WRGRV� ORV� HOHFWURQHV� PHQRV� XQR�� GDQ� OD� H[SUHVLyQ�GLIHUHQFLDO�GH�OD�OH\�GH�IXHU]D�GH�(KUHQIHVW�/D� IXHU]D� TXH� DFW~D� VREUH� XQ� HOHPHQWR� GH� FDUJD� HOHFWUyQLFD� ORFDOL]DGD� HQ� U HV� >��������@� � �³ ��ww  ��\W ��1�W���PW���%9CG1  UU-U) (Ö �������
/D�LQWHJUDFLyQ�GH�OD�HFXDFLyQ���������VREUH�XQD�FXHQFD�DWyPLFD�GD�GLUHFWDPHQWH�OD OH\�GH� IXHU]D� LQWHJUDGD��HFXDFLyQ� ��������/D�GHQVLGDG�GH�IXHU]D�)��U�� W� HV� OD� IXHU]D� LQVWDQWiQHD�
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WRWDO��HMHUFLGD�VREUH�HO�HOHFWUyQ�HQ�OD�SRVLFLyQ�UL \�TXH�SURPHGLDGD�VREUH�ORV�PRYLPLHQWRV�GH�ORV�HOHFWURQHV�GD
� � � � C���CCG��!�=W��)� ����

.
�.. UU+UUUU;UU �� ���»»¼º««¬ª �� ³¦ �������

GRQGH�** ��� HV� HO� HOHPHQWR� GLDJRQDO� GH� OD�PDWUL]� GHQVLGDG� GH� VHJXQGR� RUGHQ� QRUPDOL]DGD� D�1�1�������/D�GHQVLGDG�GH�IXHU]D�)�U��W� SXHGH�LQWHUSUHWDUVH�FRPR�OD�IXHU]D�WRWDO�HMHUFLGD�VREUH�HO� HOHPHQWR�GH�FDUJD� ORFDOL]DGD�HQ�U TXH�REHGHFH� OD�HFXDFLyQ�GH�PRYLPLHQWR�HQ�HO HVSDFLR�WULGLPHQVLRQDO��HFXDFLyQ���������3DUD�XQ�HVWDGR�HVWDFLRQDULR�� OD�GHQVLGDG�GH�IXHU]D�HVWi�GHWHUPLQDGD�SRU� OD�GLYHUJHQFLD�GHO�WHQVRU�GH�HVWUpV�\�HV�LJXDO�DO�JUDGLHQWH�GHO�SRWHQFLDO�HOHFWURVWiWLFR�) �U��PXOWLSOLFDGR�SRU�U�U��PiV�XQD�FRQWULEXFLyQ�QR�FRQVHUYDWLYD�TXH� VXUJH�GHO�PRYLPLHQWR�FRUUHODFLRQDGR�GH� ORV�HOHFWURQHV�>���@�
� � � �� � ��DD D CC!G=�� �� ³¦ ���� UUUU;UU- � �������

(O�YLULDO�GH�OD�GHQVLGDG�GH�IXHU]D�SDUD�XQ�HVWDGR�HVWDFLRQDULR�GD�OD�H[SUHVLyQ�ORFDO�GHO�WHRUHPD�GHO�YLULDO � � ��*����1�����1��!���P �� UUUUUU ����� � ((! �������
H[SUHVLyQ� TXH� LQWHJUDGD� GD�� WpUPLQR� D� WpUPLQR�� OD� H[SUHVLyQ� GHO� WHRUHPD� GHO� YLULDO� DWyPLFR�HFXDFLyQ� ��������� (Q� YLUWXG� GH� HVWD� FRUUHVSRQGHQFLD�� OD� HFXDFLyQ� �������� SXHGH� HVFULELUVH�FRPR

� � � � � �UUU */ �� � 9 �������
GRQGH�/�U��HV�OD�GHQVLGDG�ODJUDQJLDQD�\�*�U��HV�OD�GHQVLGDG�GH�HQHUJtD�FLQpWLFD�GH�OD�HFXDFLyQ���������� &RPR� OD� LQWHJUDFLyQ� GH�9�U�� GD�9 �HQHUJtD� SRWHQFLDO� SURPHGLR� GH� ORV� HOHFWURQHV���9�U��HV�OD�GHQVLGDG�GH�HQHUJtD�SRWHQFLDO�HOHFWUyQLFD�
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(Q� OD� HFXDFLyQ� ��������� OD� VXPD� GH� ODV� FRQWULEXFLRQHV� GH� ODV� GHQVLGDGHV� GH� HQHUJtD�FLQpWLFD�\�SRWHQFLDO�DO� WHRUHPD�GHO�YLULDO�HVWi�UHODFLRQDGD�D�XQD�SURSLHGDG�GH�OD�GHQVLGDG�GH�FDUJD��VX�ODSODFLDQR���U�U��/D�GHQVLGDG�GH�HQHUJtD�FLQpWLFD�*�U��HV��SRU�GHILQLFLyQ��VLHPSUH�SRVLWLYD��\�9�U��LJXDO�D�7U1( �U��� HV� VLHPSUH�QHJDWLYD��$Vt�� HO� VLJQR�GHO� ODSODFLDQR�GH�U�U� GHWHUPLQD�FXiO�GH� ODV�GRV�FRQWULEXFLRQHV�DO�WHRUHPD�GHO�YLULDO��\�SRU�OR�WDQWR�D�OD�HQHUJtD�WRWDO�GHO�VLVWHPD��HV�GRPLQDQWH�HQ�XQD�UHJLyQ�SDUWLFXODU�GHO�HVSDFLR�(O� ODSODFLDQR� GH� XQD� IXQFLyQ� HVFDODU� WLHQH� OD� SURSLHGDG� GH� VHU� QHJDWLYR� HQ� DTXHOODV�UHJLRQHV� HQ� GRQGH� GLFKD� IXQFLyQ� HVWi� FRQFHQWUDGD�� GH� PDQHUD� TXH� OD� HFXDFLyQ� ��������LGHQWLILFD� ODV� UHJLRQHV� HVSDFLDOHV� GH� XQD�PROpFXOD� GRQGH� OD� FRQWULEXFLyQ� HVWDELOL]DQWH� GH� OD�HQHUJtD�SRWHQFLDO�HV�GRPLQDQWH�
�������&ODVLILFDFLyQ�GH�LQWHUDFFLRQHV�DWyPLFDV

(O�YDORU�GHO� ODSODFLDQR�GH�U�U��HQ�UF HV�QHJDWLYR�SDUD�LQWHUDFFLRQHV�TXH�XVXDOPHQWH�VH�GHVFULEHQ�FRPR�FRYDOHQWHV��/D�GLVWULEXFLyQ�GH�FDUJD�HQ�HVWDV�LQWHUDFFLRQHV�HVWi�GRPLQDGD�SRUOD� FXUYDWXUDV� QHJDWLYDV� GH� U�U�� \� OD� FDUJD� HOHFWUyQLFD� HVWi� FRQFHQWUDGD� HQ� OD� UHJLyQ�LQWHUQXFOHDU� FRPR� UHVXOWDGR� GH� OD� FRQWUDFFLyQ� SHUSHQGLFXODU� GH� U�U�� KDFLD� OD� OtQHD� GH�LQWHUDFFLyQ�R�FDPLQR�GH�HQODFH��/D�FRQFHQWUDFLyQ�GH�FDUJD�VH�UHIOHMD�HQ�XQ�YDORU�UHODWLYDPHQWH�JUDQGH�GH�U�UF��\�HQ�XQD�UHODFLyQ�¨O�¨e O� PD\RU�TXH�OD�XQLGDG��/D�UHJLyQ�GHO�HVSDFLR�HQ�OD�FXDO�HO�ODSODFLDQR�HV�QHJDWLYR�FRQWLHQH�DO�SXQWR�FUtWLFR�\�HV�FRQWLJXD�D�ODV�UHJLRQHV�GH�YDOHQFLD�GH� DPERV�iWRPRV��eVWRV� FRPSDUWHQ� OD�GHQVLGDG�HOHFWUyQLFD� FRQ� OR�TXH� VH�RULJLQD�XQD�~QLFD�UHJLyQ�GH�HQHUJtD�SRWHQFLDO�UHODWLYDPHQWH�EDMD�TXH�VH�H[WLHQGH�VREUH�OD�FXHQFD�GH�ORV�iWRPRV�&RQWUDULDPHQWH�� ODV� LQWHUDFFLRQHV� GHO� WLSR� GH� FDSD� FHUUDGD� HVWiQ� GRPLQDGDV� SRU� HO�SULQFLSLR� GH� H[FOXVLyQ� GH� 3DXOL�� /D� GHQVLGDG� GH� FDUJD� HQ� HO� SXQWR� FUtWLFR� GH� HQODFH�� U�UF���WRPD� YDORUHV� UHODWLYDPHQWH� EDMRV�� OD� UHODFLyQ� ¨O�¨e O� HV�PHQRU� TXH� OD� XQLGDG��(O� VLJQR� GHO�ODSODFLDQR� HVWi� GHWHUPLQDGR� SRU� OD� FXUYDWXUD� SRVLWLYD� GH� U�U�� D� OR� ODUJR� GH� OD� OtQHD� GH�LQWHUDFFLyQ��PLHQWUDV�TXH� HO� SULQFLSLR�GH� H[FOXVLyQ� FRQGXFH� D�XQD� UHGXFFLyQ�GH� FDUJD� HQ� OD�VXSHUILFLH� LQWHUDWyPLFD�� (VWDV� LQWHUDFFLRQHV� HVWiQ� GRPLQDGDV� SRU� OD� FRQFHQWUDFLyQ� GH� FDUJD�GHVGH� OD� VXSHUILFLH� LQWHUDWyPLFD� KDFLD� FDGD� XQR� GH� ORV� Q~FOHRV�� (O� ODSODFLDQR� GH� U�U�� HV�
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SRVLWLYR� VREUH� WRGD� OD� UHJLyQ�GH� LQWHUDFFLyQ� \� OD� FRQWULEXFLyQ�GH� OD� HQHUJtD� FLQpWLFD� HQ� HVWD�UHJLyQ�HV�PD\RU�TXH�OD�FRQWULEXFLyQ�GH�OD�HQHUJtD�SRWHQFLDO�/D�UHODFLyQ�*�UF��U�UF���OD�HQHUJtD�FLQpWLFD�SRU�FDUJD�HOHFWUyQLFD��HV�PHQRU�TXH�OD�XQLGDG�SDUD�XQD� LQWHUDFFLyQ�FRYDOHQWH� \�PD\RU�TXH� OD�XQLGDG� �HQ�XQD�FDSD� FHUUDGD��$Vt�� FXDQGR� OD�FXUYDWXUD� SRVLWLYD�GH�U�U�� HV� JUDQGH� \�GRPLQDQWH� FRPR� UHVXOWDGR�GH� OD� FRQWUDFFLyQ�GH�U�U��KDFLD�ORV�Q~FOHRV��OD�HQHUJtD�FLQpWLFD�SRU�HOHFWUyQ�HV�JUDQGH�(Q� ODV� LQWHUDFFLRQHV� FRYDOHQWHV�� OD� DFXPXODFLyQ� GH� FDUJD� HQ� OD� UHJLyQ� LQWHUQXFOHDU�FRQGXFH�D�XQ�GHELOLWDPLHQWR�GH�ORV�JUDGLHQWHV�GH�U�U��\�GH�VX�FXUYDWXUD�FRUUHVSRQGLHQWH�D�OR�ODUJR�GH� OD� OtQHD�GH� LQWHUDFFLyQ��'HELGR�D� OD� FRQFHQWUDFLyQ�GH�FDUJD�\�HO�YDORU�QHJDWLYR�GHO�ODSODFLDQR�HQ�HVWD�UHJLyQ��OD�HQHUJtD�SRWHQFLDO�HV�GRPLQDQWH�\�OD�HQHUJtD�FLQpWLFD�SRU�HOHFWUyQ�HV�SHTXHxD�>���@�(Q�ORV�GRV�WLSRV�GH�LQWHUDFFLRQHV�OtPLWHV�FRQVLGHUDGDV�HO�SXQWR�FUtWLFR�LQWHUDWyPLFR�HVWi�VLWXDGR� UHODWLYDPHQWH� OHMRV� GH� XQD� VXSHUILFLH� QRGDO� GHO� /DSODFLDQR� \� ODV� LQWHUDFFLRQHV� VH�FDUDFWHUL]DQ�SRU� HO� FRPSRUWDPLHQWR�GH�U�U�� HQ�UF��6LQ� HPEDUJR�� HQ� DOJXQDV� LQWHUDFFLRQHV� HO�SXQWR� FUtWLFR� VH� ORFDOL]D� FHUFD� GH� XQ� SODQR� QRGDO� HQ� ��U�U��� (Q� HVWRV� FDVRV� ODV� FXHQFDV�DWyPLFDV� YHFLQDV� HQ� OD� VXSHUILFLH� LQWHUDWyPLFD� H[KLEHQ� XQ� FRPSRUWDPLHQWR� RSXHVWR� FRQ�UHVSHFWR�DO�VLJQR�GHO�/DSODFLDQR�GH�U�U���(VWDV�LQWHUDFFLRQHV�SUHVHQWDQ�SURSLHGDGHV�TXH�HVWiQ�FRPSUHQGLGDV�HQWUH� ODV�TXH�FRUUHVSRQGHQ�D� ODV�FRYDOHQWHV� \� ODV�TXH� FRUUHVSRQGHQ�D� OD�FDSD�FHUUDGD��SRU�OR�TXH�VH�GHQRPLQDQ�ODV�LQWHUDFFLRQHV�LQWHUPHGLDV�>���@�
�������3URSLHGDGHV�DWyPLFDV

/D�PHFiQLFD� GH� XQ� iWRPR� HQ� XQD�PROpFXOD� VH� HVWDEOHFH� D� WUDYpV� GH� OD� OH\� GH� IXHU]D�DWyPLFD�GH�(KUHQIHVW�\�GHO�YLULDO�DWyPLFR��(O�PRGR�GH�LQWHJUDFLyQ�TXH�VH�XWLOL]D�SDUD�REWHQHU�XQ� SURPHGLR� DWyPLFR� YLHQH� GHWHUPLQDGR� SRU� OD� GHILQLFLyQ� GHO� IXQFLRQDO� GH� HQHUJtD� GHO�VXEVLVWHPD�� ^ `> @L� :%* ��/D�GHILQLFLyQ�GH�HVWH� IXQFLRQDO�HVWi�GHWHUPLQDGD�SRU�HO� UHTXLVLWR�GH�TXH�OD�GHILQLFLyQ�GH�XQ�VLVWHPD�DELHUWR��FRPR�HO�TXH�VH�REWLHQH�D�SDUWLU�GHO�SULQFLSLR�GH�DFFLyQ�HVWDFLRQDULD��VH�HVWDEOH]FD�HQ�WpUPLQRV�GH�XQD�SURSLHGDG�ItVLFD�GHO�VLVWHPD�WRWDO��(VWH�UHTXLVLWR�LPSRQH�XQD�EDVH�PRQRSDUWtFXOD� VREUH� OD�GHILQLFLyQ�GH� iWRPR�FRPR� HO� TXH� VH� H[SUHVD� HQ� OD�FRQGLFLyQ�GH�FRQWRUQR�GH�IOXMR�FHUR�HQ��U�U��\�HQ�OD�GHILQLFLyQ�GH�VXV�SURSLHGDGHV�SURPHGLR�
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(O�SULQFLSLR�GH�DFFLyQ�HVWDFLRQDULD�VH�DSOLFD�WDQWR�D�XQ�VLVWHPD�TXH�VH�H[WLHQGH�KDVWD�HO�LQILQLWR�FRPR�D�XQR�OLPLWDGR�SRU�OD�VXSHUILFLH�GH�IOXMR�FHUR�HQ��U�U��>��������@��3DUD�DVHJXUDU�ORV�UHVXOWDGRV��HV�QHFHVDULR�SODQWHDU�FXiO�HV HO�FRQMXQWR�GH�WRGRV�ORV�VXEVLVWHPDV�SRVLEOHV�D�ORV�FXDOHV� HV� DSOLFDEOH� HVWH� SULQFLSLR�� 3DUD� HOOR� GHEH� FRQVLGHUDUVH� OD� YDULDFLyQ� GHO� IXQFLRQDO�^ `> @L� :%* ��TXH�VH�GHILQH�FRPR
^ `> @ � � � �^ `³ ³ ³ ¦ ���� : � � 1 1   L LL��� %%�9%%��PG2���G2G2% ÖL� !* �������

GRQGH� ^ `L: UHSUHVHQWD� DO� FRQMXQWR� GH� VXEHVSDFLRV�� /D� LQWHJUDFLyQ� GH� ODV� FRRUGHQDGDV� GHO�HOHFWUyQ� L� HVWiQ� UHVWULQJLGDV� D� OD� UHJLyQ� L: �� $O� DSOLFDU� HO� SURFHGLPLHQWR� YDULDFLRQDO�� OD�FRQGLFLyQ�SDUD�TXH�VH�VDWLVIDJD�HO�SULQFLSLR�GH�DFFLyQ�HVWDFLRQDULD�HV TXH�FDGD�VXEVLVWHPD� L:HVWp�OLPLWDGR�SRU�XQD�VXSHUILFLH�6L TXH�VDWLVIDFH�XQD�FRQGLFLyQ�GH�IOXMR�FHUR�GH�OD�IRUPD
� � ����!L  � LLL UQU L6�� LU �������

GRQGH�
� �³ ³ ³ � z � � 1   �MLL %%G2��! ���U �������

/D�FDQWLGDG�UL�UL��HV� OD�GHQVLGDG�GH�SUREDELOLGDG�GH�TXH�XQ�HOHFWUyQ�HVWp�HQ�UL FXDQGR�FDGD�XQR�GH�ORV�HOHFWURQHV�UHVWDQWHV�HVWi�HQ�XQR�GH�ORV�VXEVLVWHPDV� L: ��$Vt��UL�UL��HQ�JHQHUDO�QR� GHVFULEH� XQD� GLVWULEXFLyQ� GH� FDUJD� ItVLFDPHQWH� SRVLEOH� SDUD� VX� HYDOXDFLyQ� HO� HOHPHQWR�GLDJRQDO�GH�OD�PDWUL]�GHQVLGDG�GH�1�SDUWtFXODV�/D�FDQWLGDG�UL�UL�� VyOR� WLHQH�VLJQLILFDGR� ItVLFR�FXDQGR� WRGDV� ODV�VXSHUILFLHV�6M��H[FHSWR�XQD��VH� WRPDQ�HQ�HO� LQILQLWR��UL VH� UHGXFH�HQWRQFHV�D� ���1�U�� �GRQGH�U��HV� OD�GLVWULEXFLyQ�GH�FDUJD�PHQVXUDEOH��\�OD�FRQGLFLyQ�TXH�GHILQH�ORV�VXEHVSDFLRV� L: ��HFXDFLyQ����������VH�UHGXFH�D� OD� FRQGLFLyQ� GH� IOXMR� FHUR� HQ��U�U��� HFXDFLyQ� ��������'H� HVWH�PRGR�� ItVLFDPHQWH� VyOR� HV�SRVLEOH�XQD�~QLFD�VROXFLyQ�GH�WRGR�HO�FRQMXQWR�GH�VXEVLVWHPDV�TXH�SUHVHUYDQ�OD�HTXLYDOHQFLD�GH�VXV�SURSLHGDGHV�YDULDFLRQDOHV�FRQ�ODV�GHO�VLVWHPD�WRWDO�
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��������'HILQLFLyQ�GH�SURSLHGDGHV�DWyPLFDV
$�FRQWLQXDFLyQ�VH�GHVFULEHQ�\�GHILQHQ�ODV�SURSLHGDGHV�DWyPLFDV�SURPHGLR�XWLOL]DGDV�HQ�HO�FRQWH[WR�GH�HVWD�WHVLV�(O� SURPHGLR� DWyPLFR� GH� XQ� REVHUYDEOH� ùÖ VH� REWLHQH� PHGLDQWH� OD� LQWHJUDFLyQ� GH� OD�FRUUHVSRQGLHQWH�GHQVLGDG�GH�OD�SURSLHGDG�U$�U���HFXDFLyQ���������VREUH�OD�FXHQFD�GHO�iWRPR

� � � � � �³ ³ ¿¾½®̄ �cW {   %%$%$%1��2GG$$ ÖÖÖ �������
HVWR�HV

� � � �³  $G2$ U �������
/D�FRQVHFXHQFLD�PiV�LPSRUWDQWH�GH�OD�GHILQLFLyQ�GH�XQD�SURSLHGDG�DWyPLFD��WDO�FRPR�VH�H[SUHVD�HQ�OD�HFXDFLyQ���������R�HQ�OD����������HV�TXH�HO�YDORU�SURPHGLR�GH�XQ�REVHUYDEOH�SDUD�HO�VLVWHPD�WRWDO� $� ��HV�LJXDO�D�OD�VXPD GH�VXV�FRQWULEXFLRQHV�DWyPLFDV� � �$

� �¦ :  $$� �������
/D� HFXDFLyQ� �������� HVWDEOHFH� TXH� FDGD� iWRPR� FRQWULEX\H� HQ� IRUPD� DGLWLYD� D� OD�SURSLHGDG�WRWDO�GHO�VLVWHPD�\�HV�YiOLGD�WDQWR�SDUD�RSHUDGRUHV�TXH�GHSHQGHQ�GH�ODV�FRRUGHQDGDV�GH�XQD�SDUWtFXOD�FRPR�SDUD�ORV�TXH�GHSHQGHQ�GH�ODV�FRRUGHQDGDV�GH�GRV�SDUWtFXODV�

3REODFLyQ�HOHFWUyQLFD ��OD�SREODFLyQ�HOHFWUyQLFD�GH�XQ�iWRPR�HQ�XQD�PROpFXOD��1 � � �Q~PHUR�SURPHGLR�GH�HOHFWURQHV��VH�REWLHQH�FXDQGR� $�  ����(Q�HVWH�FDVR�U$�U��VH�UHGXFH�D�OD�GHQVLGDG�GH�FDUJD�HOHFWUyQLFD�U�U�
� � ³ :  �G2!�1 U �������
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&DUJD��OD�FDUJD�QHWD�VREUH�XQ�iWRPR�T�:��HVWi�GDGD�SRU�OD�GLIHUHQFLD�HQWUH�VX�FDUJD�QXFOHDU��=:��\�VX�FDUJD�SURPHGLR���1�:�H�
� � � �� �H1�=T : : : �������

&XDQGR� $� HV� LJXDO� D� U: �GLVWDQFLD� UDGLDO� Q~FOHR�HOHFWUyQ�� R� D� DOJXQD� SRWHQFLD� Q GH� HVWD�GLVWDQFLD��VH�REWLHQH�HO�SURPHGLR�FRUUHVSRQGLHQWH�VREUH�OD�GHQVLGDG�GH�FDUJD�GHO�iWRPR�
� � � �³ :  QQ G2!UU U �������

(O� YROXPHQ� DWyPLFR � Y�:��� HV� XQD� PHGLGD� GH� OD� UHJLyQ� GHO� HVSDFLR� HQFHUUDGD� SRU� OD�LQWHUVHFFLyQ�GH� ODV� VXSHUILFLHV� LQWHUDWyPLFDV�FRQ�XQD�HQYROYHQWH�GH� OD�GHQVLGDG�GH�FDUJD�GH�DOJ~Q�YDORU�HOHJLGR��8QD� VXSHUILFLH� DWyPLFD� HV� OD�XQLyQ�GH�XQ� FLHUWR�Q~PHUR�GH� VXSHUILFLHV�LQWHUDWyPLFDV��XQD�SRU�FDGD�HVSDFLR�YHFLQR��XQLGR�D�:��6L�HO�iWRPR�QR�HVWi�HQ�HO�LQWHULRU�GHO�VLVWHPD��DOJXQD�SRUFLyQ�GH�OD�VXSHUILFLH�SXHGH�HVWDU�LQILQLWDPHQWH�GLVWDQWH�GHO�DWUDFWRU��(VWDV�SURSRUFLRQHV� DELHUWDV� GH� OD� VXSHUILFLH� DWyPLFD� VH� UHHPSOD]DQ� SRU� XQD� HQYROYHQWH� GH� OD�GHQVLGDG�GH�FDUJD��VXSHUILFLH�HQ�OD�FXDO�U�U��WLHQH�XQ�YDORU�FRQVWDQWH�
(O�SULPHU�PRPHQWR GH�XQD�GLVWULEXFLyQ�GH�FDUJD�DWyPLFD��VH�REWLHQH�SURPHGLDQGR�HO�YHFWRU�U: �FRQ�RULJHQ�HQ�HO�Q~FOHR���VREUH�OD�GHQVLGDG�GH�FDUJD�GHO�iWRPR

� � � �³� :   G2!UH0 U �������
(O� SULPHU� PRPHQWR� SURSRUFLRQD� XQD� PHGLGD� GH� OD� H[WHQVLyQ� \� GLUHFFLyQ� GH� OD�SRODUL]DFLyQ�GLSRODU�GH�OD�GHQVLGDG�GH�FDUJD�DWyPLFD��TXH�VH�RULJLQD�FXDQGR�HO�FHQWUR�GH�FDUJD�QHJDWLYD�VH�KD�GHVSOD]DGR�GHO�FHQWUR�GH�FDUJD�SRVLWLYD�



&DStWXOR�� ± 0HWRGRORJtD

��

������0RGHORV�TXtPLFRV�\�HO�/DSODFLDQR�GH�OD�GHQVLGDG�GH�FDUJD
��������3URSLHGDGHV�GHO�ODSODFLDQR�GH�OD�GHQVLGDG�GH�FDUJD

(Q�XQD�GLPHQVLyQ�� OD� FXUYDWXUD�GH�U�U� HV�XQD�PHGLGD�GH� OD�GLIHUHQFLD� HQWUH� VX�YDORU�SURPHGLR�HQ�SXQWRV�YHFLQRV�D�U \�VX�YDORU�HQ�U��(O�DQiORJR�WULGLPHQVLRQDO�HV�HO�ODSODFLDQR�GH�U�U��� $GHPiV� GH� FXDQWLILFDU� HQ� VHQWLGR� DEVROXWR� ODV� UHJLRQHV� HQ� GRQGH� OD� FDUJD� HVWi�FRQFHQWUDGD��YDORUHV�GH�ODSODFLDQR�QHJDWLYRV��\�UHGXFLGD��YDORUHV�GH�ODSODFLDQR�SRVLWLYRV���HO�ODSODFLDQR� GH� OD� GHQVLGDG� GH� FDUJD� MXHJD� XQ� LPSRUWDQWH� SDSHO� WHyULFR� HQ� HO� HVWXGLR� GH� OD�GHQVLGDG� GH� FDUJD� \D� TXH� GHWHUPLQD� OD� GHQVLGDG� ODJUDQLDQD� PRQRSDUWtFXOD� GH� XQ� VLVWHPD�PHFDQRFXiQWLFR�6L�ELHQ�OD�LQWHJUDFLyQ�VREUH�WRGR�HO�HVSDFLR�GHO�ODSODFLDQR�GH�FXDOTXLHU�IXQFLyQ�GH�EXHQ�FRPSRUWDPLHQWR�GD�FHUR��HQ�HO�FDVR�GH�OD�IXQFLyQ�U�U��HVWH�KHFKR�WLHQH�XQD�LPSOLFDFLyQ�ItVLFD�LPSRUWDQWH�� OD� LQWHJUDO�GH�DFFLyQ�\�HO� ODJUDQLDQR�VH�DQXODQ�SDUD�XQ�VLVWHPD�FXiQWLFR�DLVODGR��3DUD� FLHUWRV� VXEVLVWHPDV� �iWRPRV�� GH� XQ� VLVWHPD� DLVODGR� VH� REVHUYD� OD�PLVPD�SURSLHGDG�GH�U�U��\��GHELGR�D�HVWD�SURSLHGDG�FRP~Q��VH�DSOLFD�XQ�~QLFR�SULQFLSLR�GH�DFFLyQ�HVWDFLRQDULD�D�WRGD�OD�PROpFXOD�\�D�ORV�iWRPRV�GHQWUR�GH�HOOD�(O� ODSODFLDQR� GH� U�U��� D� WUDYpV� GH� ODV� PDJQLWXGHV� UHODWLYDV� GH� VXV� WUHV� FXUYDWXUDV��GHWHUPLQD� HO� GHVHTXLOLEULR� HQ� ODV� FRQWULEXFLRQHV� GH� ODV� HQHUJtDV� FLQpWLFDV� \� SRWHQFLDO� GH� XQ�VLVWHPD��HFXDFLyQ����������/D�EDVH�SDUD�OD�FODVLILFDFLyQ�GH�ODV�LQWHUDFFLRQHV�DWyPLFDV�UHVLGH�HQ�HVWD� SURSLHGDG� GH UHODFLRQDU� ODV� UHJLRQHV� GH� FRQFHQWUDFLyQ� \� GH� UHGXFFLyQ� GH� FDUJD� FRQ�UHJLRQHV�HQ�GRQGH�GRPLQDQ� OD�GLVPLQXFLyQ�GH�HQHUJtD�SRWHQFLDO�\� HO� DXPHQWR�GH� OD�HQHUJtD�FLQpWLFD��UHVSHFWLYDPHQWH��
��������'LVWULEXFLyQ�ODSODFLDQD�HQ�iWRPRV�\�PROpFXODV

6L� ELHQ� ORV� Pi[LPRV� HQ� XQD� GLVWULEXFLyQ� GH� FDUJD� DSDUHFHQ� VyOR� HQ� ODV� SRVLFLRQHV�QXFOHDUHV��D~Q�HQ�XQ�iWRPR�DLVODGR�OD�FRQWUDFFLyQ�GH�U�U��KDFLD�ORV�Q~FOHRV�QR�HV�GRPLQDQWH�D�WRGDV� ODV� GLVWDQFLDV� GHVGH� ORV� Q~FOHRV� GHELGR� D� TXH� OD� LQWHJUDO� DWyPLFD� GH���U�U� GHEH� VHU�FHUR��'H�HVWH�PRGR��DGHPiV�GH�ODV�UHJLRQHV�HQ�GRQGH�OD�FRQWUDFFLyQ�GH�U�U��D�OR�ODUJR�GH�OD�OtQHD� UDGLDO� KDFLD� ORV� Q~FOHRV� HV� GRPLQDQWH� \���U�U�� !� ��� GHEHQ� H[LVWLU� UHJLRQHV� GRQGH� OD�
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PDJQLWXG�GH� ODV�FXUYDWXUDV�GH�U�U��SHUSHQGLFXODUHV�D�HVWD� OtQHD�UDGLDO�FRQ�YDORUHV�QHJDWLYRV�SDUD� HO� ODSODFLDQR�GH�U�U�� $Vt����U�U� H[KLEH�QRGRV�HVIpULFRV� HQ�XQ� iWRPR�\�HO�Q~PHUR�GH�QRGRV�HVWi�UHODFLRQDGR�D�VX�HVWUXFWXUD�GH�FDSD��3DUD�FDGD�FDSD�FXiQWLFD�SULQFLSDO�H[LVWHQ�SDUHV�GH�UHJLRQHV��QHJDWLYDV�\�SRVLWLYDV��VLHQGR�OD�UHJLyQ�PiV�LQWHUQD�XQ�Pi[LPR�ORFDO��/D�LQWHUDFFLyQ�HQWUH�GRV�iWRPRV�FRQGXFH�D�OD�IRUPDFLyQ�GH�XQ�SXQWR�FUtWLFR���������\�ODV�FXUYDWXUDV�GH�U�U�� FRPSLWHQ�HQ� OD�GHWHUPLQDFLyQ�GHO� VLJQR�GHO� ODSODFLDQR�� /RV� DXWRYHFWRUHV�DVRFLDGRV� FRQ� ORV� DXWRYDORUHV� QHJDWLYRV� JHQHUDQ� HO� FRQMXQWR� GH� WUD\HFWRULDV� GH��U�U�� TXH�WHUPLQDQ�HQ�HO�SXQWR�FUtWLFR��HO�SXQWR�FUtWLFR�VH�FRPSRUWD�FRPR�XQ�DWUDFWRU�HQ�GRV�GLPHVLRQHV��\�GHILQHQ�OD�VXSHUILFLH� LQWHUDWyPLFD��/D�GHQVLGDG�GH�FDUJD�U�U��HV�XQ�Pi[LPR�ORFDO�VREUH�OD�VXSHUILFLH� LQWHUDWyPLFD� HQ OD� SRVLFLyQ� GHO� SXQWR� FUtWLFR�� HQ� HO� FXDO� ODV� FXUYDWXUDV� QHJDWLYDV�DOFDQ]DQ� VX� Pi[LPR� YDORU�� (O� DXWRYHFWRU� DVRFLDGR� FRQ� HO� ~QLFR� DXWRYDORU� SRVLWLYR� GHO�+HVVLDQR� GH�U�U�� HQ� UF GHILQH� HO� SDU� GH� WUD\HFWRULDV� GH��U�U�� TXH� VH� RULJLQDQ� HQ� HO� SXQWR�FUtWLFR�\�WHUPLQDQ�HQ�ORV�Q~FOHRV�YHFLQRV��(Q�HVWH�FDVR�U�U��HV�XQ�PtQLPR�HQ�UF D�OR�ODUJR�GH�OD�OtQHD�GH�LQWHUDFFLyQ�DWyPLFD�/D� VXSHUILFLH� LQWHUDWyPLFD�� IRUPDGD� SRU� OD� LQWHUDFFLyQ� HQWUH� ODV� FXHQFDV� GH� GRV�DWUDFWRUHV�WULGLPHQVLRQDOHV��SXHGH�YHUVH�FRPR�OD�FXHQFD�GH�XQ�DWUDFWRU�ELGLPHQVLRQDO�VLWXDGD�HQ�HO�SXQWR�FUtWLFR�LQWHUDWyPLFR��/DV�GRV�FXUYDWXUDV�QHJDWLYDV�GH�U�U��HQ�UF PLGHQ�HO�JUDGR�GH�FRQWUDFFLyQ� GH� OD� GHQVLGDG� HQ� OD� VXSHUILFLH� LQWHUDWyPLFD�� SHUSHQGLFXODU� D� OD� OtQHD� GH�LQWHUDFFLyQ��KDFLD�HVWH� VHXGRDWUDFWRU��/D�FXUYDWXUD�SRVLWLYD�PLGH�HO�JUDGR�GH�FRQWUDFFLyQ�GH�U�U���SDUDOHOR�D�OD�OtQHD�GH�LQWHUDFFLyQ��GHVGH�HVWH�VHXGRDWUDFWRU�KDFLD�FDGD�XQR�GH�ORV�Q~FOHRV�YHFLQRV�6L�ODV�FXUYDWXUDV�QHJDWLYDV�GRPLQDQ��OD�FDUJD�HOHFWUyQLFD�HVWi�ORFDOPHQWH�FRQFHQWUDGD�HQ�OD�UHJLyQ�LQWHUQXFOHDU�\�OD�HQHUJtD�SRWHQFLDO�HQ�HVWD�UHJLyQ�WLHQH�XQ�YDORU�UHODWLYDPHQWH�JUDQGH��*HQHUDOPHQWH�VX�PDJQLWXG�H[FHGH�HQ���D�OD�FRQWULEXFLyQ�GH�OD�HQHUJtD�FLQpWLFD�HQ�HVWD�PLVPD�UHJLyQ� \� OD� LQWHUDFFLyQ� HVWi� GHWHUPLQDGD� SRU� OD� EDMD� HQHUJtD� SRWHQFLDO� UHVXOWDQWH� GH� OD�IRUPDFLyQ�GHO�SXQWR�FUtWLFR���������6L��HQ�FDPELR��OD�FXUYDWXUD�SRVLWLYD�HV�GRPLQDQWH��U�U��VH�FRQFHQWUD�VHSDUDGDPHQWH�HQ�FDGD�XQD�GH�ODV�FXHQFDV�DWyPLFDV�\�OD�LQWHUDFFLyQ�HVWi�GRPLQDGD�SRU�OD�FRQWULEXFLyQ�SRVLWLYD�UHODWLYDPHQWH�JUDQGH�GH�OD�HQHUJtD�FLQpWLFD�DO�VLVWHPD�
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���������0i[LPRV�HQ�HO�/DSODFLDQR ��U�U�
(O�/DSODFLDQR�GH� OD�GHQVLGDG�GH�FDUJD�GHILQH� OD�FRQFHQWUDFLyQ�GH� FDUJD�GH� OD�FDSD�GH�YDOHQFLD�TXH�HV� LPSRUWDQWH�GHVGH�HO�SXQWR�GH�YLVWD�TXtPLFR��$O�SURGXFLUVH�XQD�FRPELQDFLyQ�TXtPLFD�� OD� FDSD� GH� FRQFHQWUDFLyQ� GH� FDUJD� VH� GLVWRUVLRQD� GDQGR� RULJHQ� D� ORV�Pi[LPRV� GH�FRQFHQWUDFLyQ� GH� FDUJD� TXH� FRUUHVSRQGHQ� HQ� Q~PHUR� \� SRVLFLyQ� UHODWLYD� D� ORV� SDUHV�HOHFWUyQLFRV� >��@� DQWLFLSDGRV� SRU� HO� PRGHOR� GH� /HZLV� \� RWURV� UHODFLRQDGRV�� WDOHV� FRPR� HO�PRGHOR GH�JHRPHWUtD�PROHFXODU�GH�UHSXOVLyQ�GH�ORV�SDUHV�HOHFWUyQLFRV�GH�OD�FDSD�GH�YDOHQFLD��9DOHQFH�6KHOO�(OHFWURQ�3DLU�5HSXOVLyQ��96(35�� >���@��/D�GHVFULSFLyQ�GH� ORV� FDPELRV�TXH�RFXUUHQ�HQ�OD�FRQFHQWUDFLyQ�GH�FDUJD�UHTXLHUH�HO�HVWXGLR�GH�OD�WRSRORJtD�GH�OD�GLVWULEXFLyQ�GHO�/DSODFLDQR�/RV�SXQWRV�FUtWLFRV�GH���U�U���HV�GHFLU��ORV�SXQWRV�FUtWLFRV�GRQGH�HO�JUDGLHQWH�GH���U�U��HV�FHUR��VH�FODVLILFDQ�SRU�VX�UDQJR�\�VLJQDWXUD�GHO�PLVPR�PRGR�HQ�TXH�VH�FODVLILFDQ�ORV�SXQWRV�FUtWLFRV�HQ�OD�GHQVLGDG�GH�FDUJD�/RV�SXQWRV�FUtWLFRV�HQ�HO�/DSODFLDQR�RFXUUHQ�GRQGH�����U�U��� ���\�ORV�DXWRYDORUHV�GHO�+HVVLDQR� GH� ��U�U�� VRQ� ODV� FXUYDWXUDV� SULQFLSDOHV� GH� ��U�U�� HQ� HO� SXQWR� FUtWLFR�� /DV�GLVFXVLRQHV� WRSROyJLFDV� VLHPSUH� VH� UHILHUHQ� � DO� /DSODFLDQR� QHJDWLYR�� OD� FDQWLGDG� � ��U�U���'HELGR�D�TXH� OD� FDUJD�HVWi�FRQFHQWUDGD�GRQGH���U�U�������XQ�Pi[LPR� ORFDO�HQ� � ��U�U�� HV�VLQyQLPR�GH�XQ�Pi[LPR�HQ�OD�FRQFHQWUDFLyQ�GH�FDUJD�HOHFWUyQLFD��$Vt��XQ�Pi[LPR�ORFDO�HQ����U�U���XQ�SXQWR����������FRQ���U�U�������GHQRWD�XQD�FRQFHQWUDFLyQ�HQ�OD�FDUJD�HOHFWUyQLFD��8Q�PtQLPR� ORFDO� HQ� � ��U�U��� HQ� FDPELR�� XQ�SXQWR�FUtWLFR� ��������� FRQ���U�U��!���� GHQRWD�XQD�GLVPLQXFLyQ�ORFDO�HQ�OD�FDUJD�HOHFWUyQLFD�/D�FDSD�HOHFWUyQLFD�H[WHUQD�GH�XQ�iWRPR�VH�GLYLGH�HQ�XQD�UHJLyQ�VREUH�OD�FXDO���U�U������\�XQD�UHJLyQ�H[WHUQD VREUH�OD�FXDO���U�U��!����/D�SRUFLyQ�GH�OD�FDSD�VREUH�OD�FXDO���U�U������VH� OODPD� FDSD� GH� YDOHQFLD� GH� FRQFHQWUDFLyQ� GH� FDUJD� �9DOHQFH�6KHOO�&KDUJH�&RQFHQWUDWLRQ��96&&���(Q�HO�LQWHULRU�GH�HVWD�FDSD�HVWi�OD�HVIHUD�VREUH�FX\D�VXSHUILFLH�OD�FDUJD�HOHFWUyQLFD�GH�YDOHQFLD�HVWi�Pi[LPD�\�XQLIRUPHPHQWH�FRQFHQWUDGD�&DGD�SXQWR� HQ� OD� VXSHUILFLH� GH� OD� HVIHUD� GH�Pi[LPD�FRQFHQWUDFLyQ� HQ� OD�96&&�HV�XQ�SXQWR� FUtWLFR� ���� ����� (Q� JHQHUDO�� HVWD� VXSHUILFLH� SHUVLVWH� FXDQGR� XQ� iWRPR� VH� FRPELQD�TXtPLFDPHQWH� SHUR� OD� HVIHUD� VH� GLVWRUVLRQD� \� OD� VXSHUILFLH� \D� QR� WLHQH� XQD� FRQFHQWUDFLyQ�XQLIRUPH�� &RPR� FRQVHFXHQFLD�� ODV� GRV� FXUYDWXUDV� WDQJHQFLDOHV� DVXPHQ� YDORUHV� SRVLWLYRV� \�QHJDWLYRV�� /D� WRSRORJtD� GHO� /DSODFLDQR� GH� U�U�� VREUH� HVWD� VXSHUILFLH� HV� HTXLYDOHQWH� D� OD�



&DStWXOR�� ± 0HWRGRORJtD

��

GHVFULSFLyQ�GH�HOHYDFLRQHV�\�YDOOHV�HQ�OD�VXSHUILFLH�GHO�WHUUHQR��6L�VH�IRUPD�XQ�Pi[LPR�ORFDO�VREUH�OD�VXSHUILFLH��ODV�GRV�FXUYDWXUDV�WDQJHQFLDOHV�VRQ�QHJDWLYDV�\�VH�RULJLQD�XQ�SXQWR�FUtWLFR����� ����HQ�� ��U�U���6L� ODV�GRV�FXUYDWXUDV�DVXPHQ�YDORUHV�GH�VLJQR�RSXHVWR��KD\�XQ�SXQWR�GH�HQVLOODGXUD� HQ� OD� VXSHUILFLH� � \� HO� UHVXOWDGR� HV� OD� DSDULFLyQ� GH� XQ� SXQWR� FUtWLFR� ���� ���� HQ� ���U�U��(O�/DSODFLDQR�GH� OD�GHQVLGDG�HOHFWUyQLFD� FRQVWLWX\H�XQ�FRQFHSWR�GH� UHOHYDQFLD�SDUD� OD�TXtPLFD�>���@��QR�VyOR�SRU�VX�FDSDFLGDG�SDUD�LGHQWLILFDU�ORV�SXQWRV�FUtWLFRV�HQ�� ��U�U��FRQ�ORV�SDUHV� HOHFWUyQLFRV� HQ� HO� PRGHOR� 96(35�� 7DPELpQ� SHUPLWH� SUHGHFLU� HO� VLWLR� SUHIHULGR� GH�SURWRQDFLyQ�GH�XQD�PROpFXOD�\�UHLQWHUSUHWDU� OD�DFLGH]�R�EDVLFLGDG� �GH�/HZLV��(Q�OD�UHDFFLyQ�HQWUH�XQD�EDVH��QXFOHyILOR��\�XQ�iFLGR��HOHFWUyILOR��GH�/HZLV�SXHGH�KDFHUVH�XQ�SDUDOHOR�FRQ�OD�H[LVWHQFLD�GH�XQ�Pi[LPR�HQ���U�U��HQ�OD�FDSD�GH�YDOHQFLD�GH�XQ�iWRPR�HQ�XQD�PROpFXOD�TXH�VH�FRPELQD�FRQ�XQ�PtQLPR�HQ���U�U��HQ�OD�FDSD�GH�YDOHQFLD�GH�XQ�iWRPR�HQ�RWUD�PROpFXOD�


