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(Q�HVWH�DUWtFXOR�VH�SUHVHQWD�XQD�SURSXHVWD�GH�H[WHQVLyQ�GH�ORV�SURFHGLPLHQWRV�GH�VLPXODFLyQ�GHO�0RGHOR�'*5$,��HQIRFDQGR�OD�SUREOHPiWLFD�GH OD�JHVWLyQ�GH�ODV�FRODV�GH�DFWLYLGDGHV�GHFLVLRQDOHV�GH�ORV�UHFXUVRV�KXPDQRV� SDUWtFLSHV� HQ� HO� 6LVWHPD� 'HFLVLRQDO� GH� XQD� HPSUHVD�� (O� PRGHOR� '*5$,�� HVWDEOHFH� XQD�SDUDPHWUL]DFLyQ�GHO�6LVWHPD�'HFLVLRQDO�HPSUHVDULDO� FRQ�HO�REMHWR�GH�SRGHU�UHDOL]DU�XQD�VLPXODFLyQ�GH�GLFKR�VLVWHPD��FRQ�HO�ILQ�GH�DQDOL]DU�HO�FRPSRUWDPLHQWR�GLQiPLFR�GHO�PLVPR��D�WUDYpV�GH�VXV�SDUiPHWURV�WHPSRUDOHV��+RUL]RQWHV�\�3HUtRGRV�GH�SODQLILFDFLyQ��\�HO�VHJXLPLHQWR�GH�OD�HYROXFLyQ�GH�OD�&DOLGDG�7RWDO�GHO�6LVWHPD�'HFLVLRQDO��&RQFUHWDPHQWH��VH�YD�D SURIXQGL]DU�HQ�OD�GHILQLFLyQ�GH�UHJODV�GH�VHFXHQFLDFLyQ�GH�OD�FROD�GH�DFWLYLGDGHV�GH�ORV�GHFLVRUHV��DVt�FRPR�HQ�OD�PRGHOL]DFLyQ�GH�UHXQLRQHV�\�HQ�HO�SUREOHPD�GHO�LPSDFWR�GH�OD�LQWHUUXSFLyQ�GH�DFWLYLGDGHV�HQ�OD�GXUDFLyQ�WRWDO�GH�ODV�PLVPDV���

� ,QWURGXFFLyQ�(O� SUHVHQWH� WUDEDMR� VH� HQPDUFD� GHQWUR� GHO� iPELWR� GH� OD� $UTXLWHFWXUD� GH� ,QWHJUDFLyQ� (PSUHVDULDO�*,0� \�� PiV� FRQFUHWDPHQWH� GHQWUR� GH� OD�0HWRGRORJtD� ,QWHJUDGD� *5$,� UHIHUHQWH� HO� GHVDUUROOR� GH�VLVWHPDV�TXH�SHUPLWDQ�UHDOL]DU�XQD�VLPXODFLyQ�GHO�6LVWHPD�'HFLVLRQDO�
6H�YD�D�SURIXQGL]DU�HQ�OD�SUREOHPiWLFD�GH�OD�JHVWLyQ�GH�OD�FROD�GH�DFWLYLGDGHV�GH�ORV�GHFLVRUHV�GHQWUR�GH�OD�VLPXODFLyQ�GH�XQ�6LVWHPD�'HFLVLRQDO�GDGR��7RGR�HOOR��D�SDUWLU�GH�OD�GHILQLFLyQ�GH�XQ�0RGHOR�'LQiPLFR� GHO� 6LVWHPD� 'HFLVLRQDO� >�@>�@�� TXH� RIUHFH� OD� SRVLELOLGDG� GH� GRWDU� D� *5$,� GH� XQ�PHFDQLVPR� GH� DQiOLVLV� GH� OD� FRQVLVWHQFLD� GLQiPLFD� GH� GLFKR�PRGHOR�� (VWD� FRQVLVWHQFLD� GLQiPLFD�HVWi� UHODFLRQDGD� FRQ� OD� VLPXODFLyQ� GHO� FRPSRUWDPLHQWR� WHPSRUDO� GHO� VLVWHPD�GHFLVLRQDO� HQ� DUDV� D�LGHQWLILFDU�SUREOHPDV�GH VLQFURQL]DFLyQ�\�FRRUGLQDFLyQ�HQ�OD�WRPD�GH�GHFLVLRQHV��(VWDEOHFLHQGR�XQ�FRQMXQWR� GH� SDUDPHWUL]DFLRQHV� GH� GLFKR� VLVWHPD� GHFLVLRQDO� SDUD� HIHFWXDU� WDO� VLPXODFLyQ� �0RGHOR�'*5$,��
(Q�FRQFUHWR��OD�SUHVHQWH�H[WHQVLyQ�GHO�0RGHOR�'*5$,��SURIXQGL]D�HQ�OD�SDUDPHWU L]DFLyQ�GH�UHJODV�GH� VHFXHQFLDFLyQ� GH� OD� FROD� GH� GHFLVLRQHV� GH� ORV� GHFLVRUHV�� DVt� FRPR� HQ� OD� PRGHOL]DFLyQ� GH�UHXQLRQHV�\�DERUGD�HO�SUREOHPD�GHO�LPSDFWR�GH�OD�LQWHUUXSFLyQ�GH�DFWLYLGDGHV�HQ�OD�GXUDFLyQ�WRWDO�GH�ODV�PLVPDV�
� /D�0HWRGRORJtD�,QWHJUDGD�*5$,��*,0��
� (VWH�WUDEDMR�GH�LQYHVWLJDFLyQ�KD�VLGR�UHDOL]DGR�HQ�HO�PDUFR�GH�XQ�3UR\HFWR�ILQDQFLDGR�SRU�OD�&RPLVLyQ�,QWHUPLQLVWHULDO�GH�&LHQFLD�\�7HFQRORJtD��&,&<7��GHO�*RELHUQR�(VSDxRO��WLWXODGR�´6RIWZDUH�GH�,QWHJUDFLyQ�GH�OD�*HVWLyQ�GH�(PSUHVDV�,QGXVWULDOHV��DGDSWDFLyQ�GH�ODV�$UTXLWHFWXUDV�GH�6LVWHPDV�$ELHUWRV�\�D�ODV�0HWRGRORJtDV�*5$,�H�,03$&6��$SOLFDFLyQ�D�ODV�3<0(6�V�9DOHQFLDQDV´��5HI��7$3���������
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/D�0HWRGRORJtD�,QWHJUDGD�*5$,��*,0��>�@>�@>�@>�@�WLHQH�FRPR�REMHWLYR�GDU�VRSRUWH�D�ORV�XVXDULRV�\�D�ORV�GLVHxDGRUHV�GH�VLVWHPDV�LQGXVWULDOHV�\�GH�VHUYLFLRV��FRPHQ]DQGR�SRU�XQD�IDVH�GH�DQiOLVLV�GHO�VLVWHPD�H[LVWHQWH�\�OOHJDQGR�D�OD�IDVH�GH�GLVHxR�D�WUDYpV�GH�OD�GHILQLFLyQ�GH�ORV�UHTXHULPLHQWRV�GH�ORV�XVXDULRV�(O� 0RGHOR� *5$,� �'RXPHLQJWV� ������ >�@>�@� WLHQH� FRPR� REMHWLYR� SURSRUFLRQDU� XQD� GHVFULSFLyQ�JHQpULFD� GH� OR� TXH� HV� XQ� VLVWHPD� GH� IDEULFDFLyQ� LQFLGLHQGR� HQ� OD� *HVWLyQ� GH� 3URGXFFLyQ�� 'LFKR�PRGHOR� GHVFRPSRQH� HO� 6LVWHPD� (PSUHVD� HQ� WUHV� VLVWHPDV�� HO� 6LVWHPD� )tVLFR�� HO� 6LVWHPD� GH�,QIRUPDFLyQ�\�HO�6LVWHPD�GH�'HFLVLyQ�3DUD� GHVFULELU� HO�0RGHOR� GH� ,QIRUPDFLyQ� &RQFHSWXDO� \� HO�0RGHOR� GH� ,QIRUPDFLyQ� (VWUXFWXUDO� VH�XWLOL]D�HO�IRUPDOLVPR�(QWLGDG�5HODFLyQ��(�5���3DUD�HO�0RGHOR�GH�'HFLVLyQ�&RQFHSWXDO�\�HO�0RGHOR�GH�'HFLVLyQ�(VWUXFWXUDO� VH� XWLOL]D� OD�5HMLOOD�*5$,�SDUD� HO� QLYHO�JOREDO�\� ODV�5HGHV�*5$,�SDUD� HO�QLYHO� GHWDOODGR�� 3DUD� HO� 0RGHOR� )tVLFR� &RQFHSWXDO� \� HO� 0RGHOR� )tVLFR� (VWUXFWXUDO�� GRQGH� VH�GHWHUPLQDQ� ORV�FRPSRQHQWHV�GHO�VLVWHPD�HQ� WpUPLQRV�GH�VX� IXQFLRQDOLGDG�VH�XWLOL]D�HO� IRUPDOLVPR�,'()��
� $QiOLVLV�'LQiPLFR�GHO�6LVWHPD�'HFLVLRQDO�3DUD�SRGHU� UHDOL]DU� XQ�$QiOLVLV�'LQiPLFR� GHO� 6LVWHPD�'HFLVLRQDO� HV� QHFHVDULR�GHILQLU� XQ�0RGHOR�'LQiPLFR� GHO� 6LVWHPD� 'HFLVLRQDO� �0'6'�� >�@>�@�� 8QD� FRQGLFLyQ� LQGLVSHQVDEOH� HV� TXH� GLFKR�PRGHOR�DGPLWD�XQD�VLPXODFLyQ��3DUD�OD�GHILQLFLyQ�GHO�0'6'�6H�WRPD�FRPR�EDVH�HO�0RGHOR�*5$,�\�VXV�IRUPDOLVPRV��5HMLOOD�\�5HGHV��D�ODV�FXDOHV�VH�OHV�DxDGHQ�H[WHQVLRQHV�\�SDUDPHWUL]DFLRQHV�(O�0RGHOR�*5$,�SURSRQH�XQD�HVWUXFWXUD�MHUiUTXLFD�SDUD�OD�GHILQLFLyQ�GHO�6LVWHPD�'HFLVLRQDO�HQ�OD�HPSUHVD�� (O� QLYHO� VXSHULRU� GH� OD� HVWUXFWXUD� HV� OD�5HMLOOD�*5$,� GRQGH� VH� HQFXHQWUDQ� XELFDGRV� ORV�&HQWURV� GH�'HFLVLyQ��$�HVH� QLYHO� VH� HVWDEOHFHQ� OLJDGXUDV�GHFLVLRQDOHV� H� LQIRUPDFLRQDOHV�HQWUH� ORV�&HQWURV�GH�'HFLVLyQ�
��� 3DUDPHWUL]DFLyQ�GHO�0RGHOR�'*5$,/D�SDUDPHWL]DFLyQ�GHO�0RGHOR�'*5$,� >��@�HVWDEOHFH� IRUPXODFLRQHV�SDUD� OD� FRQVLGHUDFLyQ�GH� ORV�IDFWRUHV� WHPSRUDOHV� \� GH� FDOLGDG� HQ� OD� E~VTXHGD� \� SURFHVDGR� GH� LQIRUPDFLyQ�� HQ� OD� H MHFXFLyQ� GH�DFWLYLGDGHV�GHFLVLRQDOHV��\�HQ�OD�FRQVLGHUDFLyQ�GH�OD�FDOLGDG�GH�ORV�UHFXUVRV�KXPDQRV�SDUWtFLSHV�HQ�HO�6LVWHPD�'HFLVLRQDO�'LFKD�SDUDPHWUL]DFLyQ��GH�IRUPD�HVTXHPiWLFD��HV�OD�VLJXLHQWH�(Q�OR�UHIHUHQWH�D�ORV�DVSHFWRV�WHPSRUDOHV�GH�OD�E~VTXHGD�\�SURFHVDGR�GH�LQIRUPDFLyQ�ORV�SDUiPHWURV�FRQVLGHUDGRV�VRQ�

V7O � WLHPSR�GH�ORFDOL]DFLyQ�SURPHGLR�GHO�VRSRUWH�V
V7S � WLHPSR�GH�SURFHVDGR�SURPHGLR�GHO�VRSRUWH�V
U)7O � IDFWRU�FRUUHFWRU GHO�WLHPSR�GH�ORFDOL]DFLyQ�GHO�UHFXUVR�KXPDQR�U
U)7S � IDFWRU�FRUUHFWRU�GHO�WLHPSR�GH�SURFHVDGR�GHO�UHFXUVR�KXPDQR

0LHQWUDV�TXH�SDUD�HO�FiOFXOR�GH�OD�FDOLGDG�GH�ODV�LQIRUPDFLRQHV�R�GHFLVLRQHV�JHQHUDGDV�VH�HVWDEOHFH�
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(Q�FXDQWR�D�OD�SDUDPHWUL]DFLyQ�GH�ORV�UHFXUVRV�KXPDQRV�TXH�LQWHUYLHQHQ�HQ�OD�WRPD�GH�GHFLVLRQHV�

U)7O � IDFWRU�FRUUHFWRU�GHO�WLHPSR�GH�ORFDOL]DFLyQ�GHO�UHFXUVR�KXPDQR�U
U)7S � IDFWRU�FRUUHFWRU�GHO�WLHPSR�GH�SURFHVDGR�GHO�UHFXUVR�KXPDQR�U
U)7H � IDFWRU�FRUUHFWRU�GHO�WLHPSR�GH�HMHFXFLyQ�GHO�UHFXUVR�KXPDQR�U

U45+H � IDFWRU�GH�FDOLGDG�HVWUDWpJLFD�GHO�UHFXUVR�KXPDQR�U
U45+W � IDFWRU�GH�FDOLGDG�WiFWLFD�GHO�UHFXUVR�KXPDQR�U
U45+R � IDFWRU�GH�FDOLGDG�RSHUDWLYD�GHO�UHFXUVR�KXPDQR�U

U&D � FRVWH�DQXDO�GHO�UHFXUVR�KXPDQR�U
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� 47 ��&DOLGDG�7RWDO�GHO�6LVWHPD�'HFLVLRQDO�� V46 ��&DOLGDG�GHO�6RSRUWH�V�� VU ��SHVR�UHODWLYR�GHO�6RSRUWH�V� QVJ��Q~PHUR�GH�VRSRUWHV�JHQHUDGRV�HQ�HO�6LVWHPD�
� 3URSXHVWD�GH�0RGHOL]DFLyQ�GH�OD�*HVWLyQ�GH�OD�&ROD�GH�$FWLYLGDGHV�'HFLVLRQDOHV�/D� SURSXHVWD� VH� FHQWUD� HQ� OD� GHILQLFLyQ� GH� ODV� FRUUHVSRQGLHQWHV� SDUDPHWUL]DFLRQHV� �D� DxDGLU� D� ODV�GHILQLGDV�FRQ�DQWHULRULGDG��TXH�SHUPLWDQ�VLPXODU�HO�FRPSRUWDPLHQWR�UHDO�GH� ORV�UHFXUVRV�KXPDQRV�IUHQWH�DO�PHFDQLVPR�GH�JHVWLyQ�GH�VX�FROD�GH�DFWLYLGDGHV�GH�GHFLVLyQ�/DV�SDUDPHWUL]DFLRQHV�SURSXHVWDV�FRPSUHQGHQ�D��/D�GHILQLFLyQ�GH�XQD�UHJOD�GH�VHFXHQFLDFLyQ�GH�GHFLVLRQHV��TXH�SHUPLWD�VLPXODU�H O�RUGHQ�HQ�TXH�ORV� GHFLVRUHV� UHDOL]DQ� VXV� DFWLYLGDGHV� GH� GHFLVLyQ� HQ� IXQFLyQ� GH� XQRV� FULWHULRV� GH� SULRULGDG�HVWDEOHFLGRV��8WLOL]DQGR�SDUD�HOOR��XQD�UHJOD�GH�VHFXHQFLDFLyQ GLQiPLFD�TXH�WHQJD�OD�SRVLELOLGDG�GH�DGDSWDFLyQ�HQ�IXQFLyQ�GH�ORV�FDPELRV�\�OD�VLWXDFLyQ�GHO�VLVWHPD�GHFLVLRQDO�E�� $PSOLDFLyQ� GH� OD� 0RGHOL]DFLyQ� \� SDUDPHWUL]DFLyQ� GH� GHFLVLRQHV� PXOWLGHFLVRU� �UHXQLRQHV���UHDOL]DGD�SRU� >��@��/D�SDUDPHWUL]DFLyQ�\� VLPXODFLyQ�GHO� FRPSRUWDPLHQWR�GH� ORV�GHFLVRUHV� IUHQWH�D�ODV�UHXQLRQHV�UHTXLHUHQ�XQD�DWHQFLyQ�HVSHFLDO��3XHV�QHFHVLWDQ�GH�OD�SUHVHQFLD�HQ�HO�PLVPR�LQVWDQWH�WHPSRUDO�GH�WRGRV�VXV�SDUWLFLSDQWHV��3DUD�HOOR��pVWRV�GHEHUtDQ�HQFRQWUDUVH�OLEUHV�GH�RFXSDFLyQ�R�GH�OR�FRQWUDULR� VHUtD� QHFHVDULR� LQWHUUXPSLU� ODV�DFWLYLGDGHV�HQ�FXUVR�GH� ORV�GHFLVRUHV�FRQYRFDGRV��3RU� OR�WDQWR�� VH� UHTXLHUH� OD�SUHVHQFLD�GH�XQ�HOHPHQWR�GH�DERUWR�GH�DFWLYLGDGHV�TXH� VH�GHEH�SDUDPHWUL]DU��$VLPLVPR��VH� UHTXLHUH�XQ�JHVWLyQ�HVSHFLDO�GH� OD�FROD�GH�DFWLYLGDGHV�GH� ORV�GHFLVRUHV�HQ�FX\D�FROD�H[LVWD�XQD�UHXQLyQ�SUy[LPD�HQ�HO�WLHPSR�F��3DUDPHWUL]DFLyQ�GH�ODV�FRQGLFLRQHV�GH�DERUWR�GH�GHFLVLRQHV�HQ�FXUVR�\�VX�LQIOXHQFLD�HQ�OD�GXUDFLyQ�SRVWHULRU�GH�ODV�PLVPDV�XQD�YH]�UHWRPDGDV�
��� 6HFXHQFLDFLyQ�GH�OD�&ROD�GH�$FWLYLGDGHV/D�IRUPXODFLyQ�SURSXHVWD�HV�OD�VLJXLHQWH�
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VLHQGR�� 3DEVL��SUREDELOLGDG�DEVROXWD�GH�OD�GHFLVLyQ�L�� QV��Q~PHUR�GH�VRSRUWHV�TXH�VHUiQ�JHQHUDGRV�SRU�WRPDU�OD�GHFLVLyQ�L� 4VM��FDOLGDG�GHO�VRSRUWH�TXH�VH�UHJHQHUDUi�SRU�WRPDU�OD�GHFLVLyQ�M�� N�� SDUiPHWUR� TXH� HVSHFLILFD� HO� SHVR� TXH� HO� WLHPSR� GH� SURFHVDPLHQWR� WLHQH� HQ� OD� IyUPXOD� �SRU�GHIHFWR�VX�YDORU�HV����DXQTXH�SXHGH�PRGLILFDUVH�� I�WSURFL���IXQFLyQ�GHSHQGLHQWH�GHO�WLHPSR�GH�SURFHVDPLHQWR2EVHUYDFLRQHV��� /RV�YDORUHV�GH�OD�SUREDELOLGDG�DEVROXWD�RVFLODQ�HQWUH���\������ (O�YDORU�QV ~QLFDPHQWH�FRQVLGHUD�DTXHOORV�VRSRUWHV�TXH�VRQ�UHTXHULGRV�SRU�DTXHOODV�GHFLVLRQHV�TXH�KDQ�VLGR�DFWLYDGDV���� 6L�HO�YDORU�GH�OD�FDOLGDG�GHO�VRSRUWH�VXSHUD�HO�YDORU�GHO�XPEUDO�PtQLPR��HV�GHFLU��4V�VH�FRQYLHU WH�HQ� ��� HO� YDORU� GH� UHVXOWDQWH� GH� OD� IyUPXOD� VHUi� LQILQLWR�� FRQYLUWLpQGRVH� HQ� XQD� DFWLYLGDG� GH�Pi[LPD� SULRULGDG��+D\� TXH� WHQHU� HQ� FXHQWD�� TXH� DXQTXH� XQ� VRSRUWH� VREUHSDVH� HO� YDORU� GH� VX�XPEUDO�PtQLPR��VL�QR�HV�UHTXHULGR�SRU�QLQJ~Q�GHFLVRU��QR�HV�FRQVLGHUDGR�SDUD�HO�FiOFXOR�GH�OD�SULRULGDG�GH�OD�GHFLVLyQ��� /D�IRUPD�TXH�WRPD�OD�IXQFLyQ�II�WSURFL��HV�OD�VLJXLHQWH�

&RQ�HVWD�UHJOD�VH�FXPSOHQ�� 6H�SDUWH�GH�XQD�SULRULG�� (O�WLHPSR�GH�SURFHVDP�� /D�FDOLGDG�GH�ORV�VRSR�� (O�WLHPSR�GH�HVWDQFLD�<D�TXH�FXDQWR�PiV�WLHWDQWR�PD\RU�VHUi�VX�SU�� (O�Q~PHUR�GH�DFWLYLGDGH�ODV�FDOLGDGHV�GH�ORV
��� 0RGHOL]DFLyQ�GH�5$XQTXH� ODV� UHXQLRQHV� VH�IRUPXODFLyQ�SODQWHDGD� HQSULPHU� OXJDU�GHQWUR�GH� ODSRVHHQ�XQD�IHFKD�\�KRUD�GTXH�VH�HVWpQ�UHDOL]DQGR�HQ
��
�

)LJX�ODV�GLUHFWULDG�DEVROXWDLHQWR�HVWi�FUWHV�IRUPD�SHQ�FROD�HVWPSR�XQ�VRLRULGDG�GHQGHV�GHVHQF�VRSRUWHV�JH

HXQLRQHVFRQVLGHUDQ� HO� SXQWR�D� FROD�GH�GHH�FRPLHQ]R�HVH�PRPH
WSURF�PLQ�

UD����)RUPDWR�GH�OD�IXQFLyQ�I�WSURFFHV�VLJXLHQWHV�
RQWHPSODGRDUWH�GH�OD�UHJOD�i�FRQVLGHUDGR�GHQWUR�GH�OD�SRUWH�SDVH�HQ�OD�FROD�PD\RU�WUR�GH�OD�FROD�DGHQDGDV�HVWi�FRQWHPSODGD�QHUDGRV�
� GHFLVLRQHV� \� SRU� OR� WDQWR�QWHULRU�� VH�KD�FRQVLGHUDGR�TFLVLRQHV�GH� ORV�GHFLVRUHV��3�SUHILMDGR��SXHGHQ�FRLQFLGLUQWR��SRU�SDUWH�GH�ORV�GHFLVRU
WSURF�PD[�

L�
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