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����� 3URJUDPDV�GHVDUUROODGRV�6H� HOLJH� /LQX[� SRUTXH� HV� XQ� VLVWHPD� RSHUDWLYR� UHFRQRFLGR� SRU� VX� JUDQ� HVWDELOLGDG�� OD� H[FHOHQWH�DGPLQLVWUDFLyQ�GH�UHFXUVRV�GHO�VLVWHPD�\�VX�FyGLJR�DELHUWR��RSHQ�VRXUFH���9RONHUGLQJ�������VH�XWLOL]D�57/LQX[� �)60/������>�@�TXH�HV�XQD�YDULDQWH�GH�/LQX[�\�VX�HOHFFLyQ�HVWD�EDVDGD�SRU�VXV�VLJXLHQWHV�FDUDFWHUtVWLFDV��



x 3RVHH� XQ� SODQLILFDGRU� SRU� SULRULGDGHV� ILMDV�� SDUD� OD� HMHFXFLyQ� GH� WDUHDV� FUtWLFDV� GH� WLHPSR� UHDO��IUHFXHQFLD�GH�PXHVWUHR�FRQVWDQWH�x /DV�WDUHDV�SXHGHQ�VHU�SHULyGLFDV�R�HVSRUiGLFDV���DFWLYDGDV�PHGLDQWH�XQD�LQWHUUXSFLyQ��x ,QFRUSRUD�PHFDQLVPRV� SDUD� OD� FRPXQLFDFLyQ� FRQ� ORV� SURFHVRV� QR� FUtWLFRV�� TXH� VRQ� ORV� GH� /LQX[�³QRUPDO

��FRPR�VRQ�ORV�),)2�V��HO�SULPHU�PHQVDMH�TXH�HQWUD�HV�HO�SULPHUR�HQ�DWHQGHUVH��D�� 'ULYHU�7DUHD�57/LQX[� �SURJUDPDGD�FRQ�SULRULGDG����FRQ� �IUHFXHQFLD�GH�PXHVWUHR�LJXDO�D�����+]��DSOLFDQGR�WHRUHPD�GH�1\TXLVW�D�ODV�VHxDOHV�GH�IOXMR�UHVSLUDWRULR�\�SUHVLyQ���7DO� FRPR� VH�REVHUYD� HQ� OD� ILJXUD���� HO�GULYHU�PDQHMD�HO�PyGXOR�GH�DGTXLVLFLyQ�GH�GDWRV�D� WUDYpV�GHO�SXHUWR� SDUDOHOR�� FRQILJXUDGR� HQ�PRGR�(&3���(O�'ULYHU� FUHD� GRV� JUXSRV� GH� ILIR� ��� \� ���� FDGD�XQR�GH�FLQFR�ILIRV��HO�SULPHUR�SDUD�FRPXQLFDFLyQ�FRQ�OD�,QWHUID]�*UiILFD�/RFDO�\�HO�VHJXQGR�SDUD�7UDQVPLVLyQ��(Q�FDGD�JUXSR�VH�HQYtD�ORV�GDWRV�REWHQLGRV�GHO�PyGXOR�GH�DGTXLVLFLyQ�GH�GDWRV��$GHPiV��DQDOL]D��VREUH�SUHVLyQ�\�VREUH�IOXMR�\�VL�HOOR�RFXUUH�LQGLFD�SRU�PHGLR�GH�XQD�DODUPD�DXGLEOH�
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)LJXUD�� 'LDJUDPD�GH�EORTXHV�GHO�VRIWZDUH�GHO�VXSHUYLVRU�ORFDO
E�� ,QWHUIDVH�*UiILFD�/RFDO'HVDUUROODGR�FRQ�OLEUHUtDV�;IRUP��HVWH�SURJUDPD�UHFLEH�ORV�GDWRV��SRU�HO��JUXSR���GH�ILIRV��ORV�SURFHVD�XWLOL]DQGR� ODV� HFXDFLRQHV� ��� �� \� �� REWHQLHQGR�� SUHVLyQ� �FP��+�2��� IOXMR� �/SP��� KXPHGDG� UHODWLYD� GH�IOXMR� ����� WHPSHUDWXUD��R&��\�SUHVLyQ�DWPRVIpULFD� �DWP���HO�YROXPHQ��/��VH�REWLHQH� LQWHJUiQGROH� IOXMR�UHVSLUDWRULR��HPSOHDQGR�VXPDV�GH�5LHPDQQ��6H� PXHVWUD� GRV� 9HQWDQDV� XQD� GH� HOODV� PXHVWUD� ODV� VHxDOHV� GH� SUHVLyQ� SUR[LPDO�� IOXMR� UHVSLUDWRULR� \�YROXPHQ� HQ� IXQFLyQ� GHO� WLHPSR� \� DGHPiV� � PXHVWUD� HQ� GtJLWRV� OD� WHPSHUDWXUD� \� KXPHGDG� GH� IOXMR�UHVSLUDWRULR�\�SUHVLyQ�DWPRVIpULFD��(Q�OD�RWUD�YHQWDQD�VH�PXHVWUD�ORV�OD]RV�GH�9ROXPHQ�3UHVLyQ�\�)OXMR�9ROXPHQ��$PEDV�YHQWDQDV�PXHVWUDQ�ODV�DODUPDV�GH�VREUH�SUHVLyQ�\�VREUH�IOXMR��
F�� 3URJUDPD�GH�7UDQVPLVLyQ(VFULWD� HQ� OHQJXDMH� &�� XWLOL]D� VRFNHWV >��@� SDUD� OD� FUHDFLyQ� GH� FDQDOHV� GH� FRPXQLFDFLyQ� HQWUH� ODV�FRPSXWDGRUDV��6XV�SULQFLSDOHV�FDUDFWHUtVWLFDV�VRQ�x &UHD�XQ��FDQDO�GH�FRPXQLFDFLyQ�HQWUH�OD�FRPSXWDGRUD��VXSHUYLVRU�ORFDO��\�HO�6XSHUYLVRU�&HQWUDO�SRU�GRQGH�VH�HQYtDQ��SUHVLyQ��IOXMR��SUHVLyQ�DWPRVIpULFD��KXPHGDG�\�WHPSHUDWXUD�GH�IOXMR�x 5HFLEH�SRU�HO�JUXSR���GH�ILIRV�ORV�FLQFR�GDWRV��D�FDGD�XQR�GH�HVWRV�GDWRV�VH�OHV�DGLFLRQD�FDEHFHUDV�SDUD�VX�UHFRQRFLPLHQWR�HQ�6XSHUYLVRU�&HQWUDO�\��VRQ�HQYLDGRV�D�HVWH��SRU�PHGLR�GH�OD�5HG�/RFDO�x (O�HQYtR�GH�GDWRV�HV�HQ�JUXSR�GH�FLQFR�FDGD���PV���SHULRGR�GH�PXHVWUHR�

� (&3��([WHQGHG�FDSDELOLWLHV�SRUW��SHUPLWH�WUDEDMDU�HO�EXV�GH�GDWRV�HQ�PRGR�EL�GLUHFFLRQDO�



(PSOHD�SURWRFROR�7&3�,3�EDMR�XQD�UHG�(WKHUQHW�GH�iUHD�ORFDO��SDUD�OD�FRPXQLFDFLyQ�HQWUH�ODV�3&�

)LJXUD�� ,QWHUID]�JUiILFD�GHO�VXSHUYLVRU�ORFDO��9HQWDQDV�
��� 6XSHUYLVRU�&HQWUDO(O�6XSHUYLVRU�&HQWUDO�SRU�PHGLR�GH�XQ�PHQ~�VHOHFFLRQD�HO�93�TXH�VH�GHVHD�VXSHUYLVDU��YHU�ILJXUD����PRVWUDQGR� OD�PLVPD� LQIRUPDFLyQ� TXH� HO� PRQLWRU� /RFDO�� DGHPiV� GH� HVWDU� YHULILFDQGR� ODV� DODUPDV� GH�VREUH�SUHVLyQ�\�VREUH�IOXMR�GH�ORV�RWURV�PRQLWRUHV�ORFDOHV����
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)LJXUD�� 'LDJUDPD�GHO�VRIWZDUH�GHO�VXSHUYLVRU�FHQWUDO(O�VXSHUYLVRU�&HQWUDO�FRQVWD�GH�x 3URJUDPD�GH�5HFHSFLyQx 3URJUDPD�GH�3URFHVDPLHQWRx 3URJUDPD�GH�,QWHUID]�*UiILFD�&HQWUDOx 5HG��GH�iUHD�/RFDO������ 3URJUDPD�5HFHSFLyQ'HVDUUROODGR�HQ�OHQJXDMH�&�XWLOL]D�VRFNHWV�>��@\�VH�HMHFXWD�HQ�/LQX[��FUHD�ORV��FDQDOHV�GH�FRPXQLFDFLyQ�HQWUH�(O�6XSHUYLVRU�&HQWUDO�\�ORV�RWUDV�FRPSXWDGRUDV��93��6XV�FDUDFWHUtVWLFDV�VRQ�x 6RQ�RFKR�SURJUDPDV��FDGD�XQD�HVWDEOHFH�FRPXQLFDFLyQ�HQWUH�HO��6XSHUYLVRU�&HQWUDO�\��HO�SURJUDPD�GH�WUDQVPLVLyQ�GHO�6XSHUYLVRU�ORFDO�FRQHFWDGR�D�XQ��93��x &DGD�SURJUDPD�UHFLEH�ORV�FLQFR�GDWRV�HQYLDGRV�SRU�XQD�3&�ORFDO��\�ORV�FRSLD�D�XQ�D�ILIR��JUXSR����SDUD�TXH�HO�SURJUDPD�GH�3URFHVDPLHQWR�ORV�DQDOLFH��x 'LUHFFLRQD�ORV�GDWRV�UHFLELGRV�SRU�ILIRV�SDUD�OXHJR�VHU�SURFHVDGRV�x (O�SURJUDPD�UHFLEH�FDGD����PVHJ��ORV�FLQFR�GDWRV�GH�ORV�RFKR�93�FRQHFWDGRV�D�OD�UHG�ORFDO�x 6H�XWLOL]D�HO�SURWRFROR�7&3�,3�SDUD�OD�FRPXQLFDFLyQ�HQWUH�ODV�3&�



����� 3URFHVDPLHQWR(V�HO�SURJUDPD�HQFDUJDGR�GH�FUHDU�HO�PHGLR�GH�FRPXQLFDFLyQ�HQWUH�ORV�SURJUDPDV�GH�3URFHVDPLHQWR�H�,QWHUID]�*UDILFD�&HQWUDO�SDUD�HO�LQWHUFDPELR�GH��GDWRV��DGHPiV��DQDOL]D��VREUH�SUHVLyQ�\�VREUH�IOXMR�\�VL�HOOR�RFXUUH� LQGLFD�SRU�PHGLR�GH�XQD�DODUPD�DXGLEOH��5HFLEH�GHO�SURJUDPD�5HFHSFLyQ� ORV�GDWRV GH�ORV�RFKR�93���DQDOL]D�ODV�FDEHFHUDV�\��HQYtD�D�OD�SDUWH�JUDILFD�SRU�PHGLR�GHO�JUXSR���GH�ILIRV�ORV�FLQFR�GDWRV�GHO� � �9HQWLODGRU� HOHJLGR�SRU�HO�XVXDULR��(V�XQD� WDUHD�57/LQX[�GH� OD]R�DELHUWR� FRQ�SHULRGR� �GH���PV�����+]���\�SULRULGDG��������� ,QWHUIDVH�*UiILFD &HQWUDO6LPLODU�D� OD�,QWHUID]�*UiILFD� ORFDO��GRV�YHQWDQDV��SHUR�FRQ�XQ�PHQ~��YHU�ILJXUD����SDUD�VHOHFFLRQDU�HO�YHQWLODGRU� TXH� VH� GHVHD� VXSHUYLVDU�� GH� PDQHUD� TXH� VH� SXHGD� VXSHUYLVDU� XQ� PRQLWRU� ORFDO� D� OD� YH]��$GHPiV�PXHVWUD�HQ�TXH�9HQWLODGRU�RFXUULy�XQD�VREUH�SUHVLyQ�R�VREUH�IOXMR

)LJXUD�� ,QWHUID]�JUiILFD�GHO�6XSHUYLVRU�&HQWUDO����� 5HG�GH�iUHD�ORFDO/D� UHG� (WKHUQHW� GH� iUHD� ORFDO� FRPSXHVWD� SRU� RFKR� PRQLWRUHV� �FRPSXWDGRUDV��� XQ� VXSHUYLVRU��FRPSXWDGRUD���XQ�FRQFHQWUDGRU��+XE��GH���SXHUWRV��FDEOHV�873�FDWHJRUtD����FRQHFWRUHV�5-����WDUMHWDV�GH�UHG�(WKHUQHW��������0ESV���7RGR�HO�GLVHxR�VH�EDVD�HQ�OD�QRUPD�(,$�7,$��������%DVH�7��FRQ�OD�TXH�VH� WLHQH� TXH� OD� GLVWDQFLD�Pi[LPD� HQWUH�3&�GHEH� VHU�GH���P�� �$OFRFHU������� >��@�� HVSDFLR� VXILFLHQWH�SDUD�LPSOHPHQWDU�OD�UHG�/$1�HQ�OD�8&,�
��� 6HQVRU�GH�IOXMR�UHVSLUDWRULR�*,66*,66�HV�XQ��VHQVRU�GH�IOXMR�YROXPpWULFR�SDUD�JDVHV�UHVSLUDWRULRV��TXH�SUHVHQWD�XQD�UHVSXHVWD�OLQHDO�HQWUH�OD�SUHVLyQ�GLIHUHQFLDO�\�HO� IOXMR�GHO�JDV��(O� VHQVRU� WLHQH�XQD�HVWUXFWXUD� � VLPpWULFD� UHVSHFWR� D� VX�S ODQR�WUDQVYHUVDO�OR�FXDO�OH�SHUPLWH�VHQVDU�HO�IOXMR�HQ�DPERV�VHQWLGRV��(O�VHQVRU�FRQWLHQH�XQ�FRGR�GH�����GH��VHFFLyQ� UHFWDQJXODU�� \� XQD� OiPLQD� IOH[LEOH�� HVWD� OiPLQD� HQ� HVWDGR� GH� UHSRVR�� FRLQFLGH� FRQ� HO� SODQR�WUDQVYHUVDO� GH� VLPHWUtD� GHO� FRQGXFWR�� /D� OLQHDOL]DFLyQ� VH� FRQVLJXH� PHGLDQWH� OD� FRPELQDFLyQ� GH� ORV�IDFWRUHV�GH�UHVLVWHQFLD�GHO�FRQGXFWR�\�GH�OD�REVWUXFFLyQ�GH�iUHD�YDULDEOH��REVHUYDU�ILJXUD���



)LJXUD�� 'LDJUDPD�H�LPDJHQ�GHO�VHQVRU�GH�IOXMR�*,66(O�VHQVRU�GH�IOXMR�SRVHH�XQ�UDQJR�GH������D�����/SP�\�XQD�UHVLVWHQFLD�GH��������FP�+���/SP���(Q��OD�ILJ�� VH��REVHUYD�OD FXUYD�GHO�VHQVRU�*,66�GH�IOXMR�SUHVLyQ��6H�REVHUYD�TXH�OD�GHVYLDFLyQ�UHVSHFWR�D�OD�OtQHD�GH�WHQGHQFLD�HV�GH��������YDORU�PX\�SUy[LPR�D���OR�TXH�UHYHOD�OD�OLQHDOLGDG�GHO�VHQVRU�
VHQVRU�GH�IOXMR*,66
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)LJXUD�� &XUYD�GH�UHVSXHVWD�GHO�VHQVRU�*,66$GHPiV VH� UHDOL]DURQ� SUXHEDV� FRQ� XQ� VHQVRU� FRPHUFLDO� GH� +DPLOWRQ� 0HGLFDO >��@�� HPSOHDQGR� ORV�PLVPRV�PpWRGRV��ORV�UHVXOWDGRV�VH�PXHVWUDQ�D�FRQWLQXDFLyQ�HQ�OD�ILJXUD�����(Q�HOOD�VH�SXHGH�GHWHUPLQDU�TXH�H[LVWH�XQD�GLIHUHQFLD�GH��������GH�GHVYLDFLyQ�FRQ�UHVSHFWR�D� OD� OLQHDOLGDG�D� IDYRU�GHO�VHQVRU� �GH�+DPLOWRQ�YHUVXV�*,66�� WDPELpQ�VH� �REVHUYD� �TXH� � OD� UHVLVWHQFLD�GHO�VHQVRU�GH�IOXMR�*,66���������FP�+���/SP��HV�OLJHUDPHQWH�PHQRU�TXH�OD�GHO�VHQVRU�GH�+DPLOWRQ���������FP�+���/SP���DPERV�FXPSOHQ�FRQ� OD� QRUPD� $670� )� ��������� TXH� HVWDEOHFH� TXH� OD� UHVLVWHQFLD� D� OD� H[SLUDFLyQ� HQ� XQ� DGXOWR� HV�GHVHDEOH�TXH�VHD�PHQRU�D���FP�+�2�D����/SP������FP�+�2��/SP��
6HQVRU�GH�IOXMR�GH�+DPLOWRQ�0HGLFDO
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)LJXUD��� &XUYD�GH�UHVSXHVWD�GHO�VHQVRU�GH�+DPLOWRQ



� &21&/86,21(6x (O�SUR\HFWR�SODQWHD�HO�SULPHU�VLVWHPD��TXH�LQWHJUD�ODV�GLIHUHQWHV�PDUFDV�GH�9HQWLODGRUHV�3XOPRQDUHV�D�XQD�UHG�GH�iUHD�ORFDO�SDUD�VHU�VXSHUYLVDGRV�UHPRWDPHQWH��x 8QD�GH ODV�YHQWDMDV�GH�GHVDUUROODU�HTXLSRV�PpGLFRV�HV�TXH�VH�ORJUD�VDWLVIDFHU�ORV�UHTXHULPLHQWRV�GH�ORV�SURIHVLRQDOHV�GH�OD�VDOXG�GHO�3HU~��DVt�FRPR�OD�FDSDFLWDFLyQ�HQ�VX�XVR�x (O� SUR\HFWR� HVWD� GLVHxDGR� SDUD� XVDUVH� HQ� 93¶V� SDUD� SDFLHQWHV� DGXOWRV� HQ� ODV� 8&,�V� �0,16$��(66$/8'��&OtQLFDV�\�ODV�))�$$��x (VWH�VHQVRU�VH�GHVDUUROOy�SDUD�VLVWHPDV�GH�YHQWLODFLyQ�PHFiQLFD��HV�GHVHFKDEOH�\�GH�EDMR�FRVWR��x 'HELGR�D�VX�VLPHWUtD��HO�VHQVRU�*,66�SXHGH�PHGLU�IOXMR�LQVSLUDWRULR�\�HVSLUDWRULR�x /DV�SUXHEDV�VH�UHDOL]DURQ�HQWUH�GRV�3&�� 3HQWLXP�,,,�GH�����0]�GH����0%�\�OD�RWUD�GH�XQD�&HOHURQ�GH����0]�GH���0%��&DGD�XQD�XWLOL]D�XQ�WDUMHWD�5HDOWHN�57/�����GH�������0]�\�FRQHFWDGDV�D�XQ�KXE GH���SXHUWRV��x /DV�WDUHDV�GH�WLHPSR�UHDO��/LQX[�5W��JDUDQWL]DQ�TXH�OD�IUHFXHQFLD�GH�DGTXLVLFLyQ�VHD���PV��x 8WLOL]DU� XQ� FRQYHUVRU� DQiORJR� GLJLWDO� GH� ��� ELWV� � SDUDOHOR� DFHOHUD� OD� DGTXLVLFLyQ� GH� GDWRV� \� OH� GD�PD\RU�SUHFLVLyQ�x /D�XWLOL]DFLyQ��GH�XQD�SODWDIRUPD�OLEUH��SDUD�HO�GHVDUUROOR�GH�HTXLSRV�PpGLFRV�GLVPLQX\H�ORV�FRVWRV�GH�GHVDUUROOR��PDQWHQLPLHQWR�x (O� HPSOHR� GH� XQD� KHUUDPLHQWD� YLVXDO� FRPR�;IRUP�� SDUD� HO� GHVDUUROOR� GH� ODV� ,QWHUIDFHV�*UDILFDV��IDFLOLWD�HO�PDQHMR�GH�OD�LQWHUID]�DO�XVXDULR�x 6H�'LVHxy XQD�UHG�/$1�H[FOXVLYD�SDUD�HO�VLVWHPD�GH�VXSHUYLVLyQ�\�HPSOHDU� �HO�SURWRFROR�7&3�,3�JDUDQWL]D�TXH�OD�WUDQVPLVLyQ�GH�ORV�GDWRV�VHD�VHJXUD�x 6H�UHDOL]DURQ�ODV�SULPHUDV�SUXHEDV�FRQ�XQ�9HQWLODGRU�0HFiQLFR�HQ�HO�+RVSLWDO�*XLOOHUPR�$OPHQDUD�GH�3HU~�

)LJXUD����3UXHEDV HQ�HO�*XLOOHUPR $OPHQDUD�
� 5()(5(1&,$6�%,%/,2*5È),&$6>�@ 1HW��$OYDU�\�%HQLWR��6DOYDGRU��³9HQWLODFLyQ�0HFiQLFD´�%DUFHORQD��(GLWRUD�6SULQJH�������>�@ 2WD]X�\�%XUJD�³'LVHxR�(�,PSOHPHQWDFLyQ�'H�/RV�6LVWHPDV�'H�0HGLFLyQ�'H�)OXMR�<�'H�3UHVLyQ�3DUD�9HQWLODGRU�3XOPRQDU�3DUD�$GXOWRV´�>�@ ,QWHUQDWLRQDO�6WDQGDUG�,62������� $QDHVWKHWLF�DQG�UHVSLUDWRU\�HTXLSPHQW�>�@ :HEVWHU�� -�� ³0HGLFDO� ,QVWUXPHQWDWLRQ� $SSOLFDWLRQ� $QG� 'HVLJQ´�� 1HZ� <RUN�� (G�� -RKQ�:LOH\� 	�6RQV�,QF��������>�@ $PHULFDQ�6RFLHW\� IRU�7HVWLQJ� DQG�0DWHULDOV� ³6WDQGDUG�6SHFLILFDWLRQ� IRU�+XPLGLILHUV� IRU�0HGLFDO�8VH�± 3DUW����*HQHUDO�5HTXLUHPHQWV�IRU�DFWLYH�+XPLGLILFDWLRQ�V\VWHPV�´�)������������$QQXDO�%RRN�RI�$670�6WDQGDUG��9RO������>�@ *X\WRQ��&��³)LVLRORJtD�+XPDQD´��0p[LFR���QD�(G��0F�*UDZ�+LOO�������
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