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/D� ILJXUD� �� PXHVWUD� HVTXHPiWLFDPHQWH� \� SDUWLFXODUPHQWHSDUD� HO� FDVR� GH� XQ� '06� VX� LQWHJUDFLyQ� FRQ� ORV� VLVWHPDV*,6�� 6&$'$�� &RPHUFLDO�� 3DUD� VXVWHQWDU� HVWRVUHTXHULPLHQWRV��GH� OD�REVHUYDFLyQ�GH� OD� ILJXUD��� VH� SXHGHFRQFOXLU�� /D�H[WHQVLyQ�\�GLVSHUVLyQ�GH�ODV�LQVWDODFLRQHV��VXFXUVDOHV��DGPLQLVWUDFLRQHV��ORFDOL]DFLyQ�GH�JXDUGLDV�GH�DWHQFLyQ�ORFDOL]DFLyQ� JHRJUiILFD� GH� ODV� IXHQWHV� GH� LQIRUPDFLyQ�HWF���SODQWHD�FODUDPHQWH�OD�QHFHVLGDG�GH�GLVSRQHU�GH�XQDUHG�GH�FRPXQLFDFLyQ�GH�EDMR�FRVWR�EDVDGD� HQ� ,QWUDQHW� H,QWHUQHW�� /DV�P~OWLSOHV�DSOLFDFLRQHV�TXH�XWLOL]DQ�HO�PRGHOR�GH� ODVUHGHV� \� VX� QHFHVLGDG� GH� LQWHJUDUVH� FRQ� ORV� VLVWHPDVGHQRPLQDGRV�(53��SODQWHDQ�QHFHVDULDPHQWH� OD�DGRSFLyQGH�XQ�&,0�³SOXJ�FRPSDWLEOH´�� (Q� HO� FDVR� GH� ORV� SDtVHV� ODWLQRDPHULFDQRV� \� GHVGH� HOSXQWR� GH� YLVWD� GH� FDOLGDG� GH� VHUYLFLR� WpFQLFR� VH� SODQWHDFRPR�LPSUHVFLQGLEOH�HO�PDQHMR�GH�DOWHUQDWLYDV�GH� OD�UHGFRQVLGHUDQGR� VX� SHUPDQHQWH� HYROXFLyQ� \� DGHPiV� VXHVWDGR�RSHUDWLYR��/DV�DOWHUQDWLYDV� VH� GHEHQ�FDPELDU�FRQXQD�IUHFXHQFLD�GLDULD�R�GH�DO�PHQRV�XQ�SDU�GH�YHFHV�D�ODVHPDQD�� /DV� VLPXODFLRQHV� GH� HVWDGRV� HOpFWULFRV� RVLPXODFLRQHV� GH� ¢4Xp� 6XFHGH� 6t"� HQ� VLWXDFLRQHV� GHHPHUJHQFLD�SODQWHD� OD�QHFHVLGDG�GH�PDQHMDU� DOWHUQDWLYDVVLQ� WHQHU� TXH� UHDOL]DU� FRSLDV� GH� %'V�� (VWR� SRVLELOLWDDGHPiV�OD�VLPXODFLyQ�GLUHFWD�GH�ODV�RUGHQHV�GH�FRUWH��SRUHMHPSOR�� /D� LQWHUDFWLYLGDG� GHO� &DOO� &HQWHU�� GHO� VLVWHPD� GHGHVSDFKR�GH�UHFODPRV�\� OD�YLQFXODFLyQ�FRQ� OD�RSHUDFLyQHQ� 75� GH� ODV� UHGHV�� SODQWHD� OD� QHFHVLGDG� GHFRPXQLFDFLyQ�SHUPDQHQWHPHQWH�PDQHMDQGR� LQIRUPDFLyQGH�DPERV�VLVWHPDV�
�� 62/8&,Ï1�35238(67$
(Q�HVWD�VHFFLyQ�VH�SUHVHQWD� OD�SURSXHVWD�SDUD�FXPSOLU�FRQORV� UHTXHULPLHQWRV� SODQWHDGRV�� EXVFDQGR� VROXFLRQHVWHFQROyJLFDPHQWH� PRGHUQDV�� VRSRUWDGDV� SRU� HVWiQGDUHV� \WRGD� XQD� VHULH� GH� SURGXFWRV� GHQRPLQDGRV�2SHQ�6RXUFH� R)UHH�5R\DOW\�
0RGHOR�HOpFWULFR(O� PRGHOR� HOpFWULFR� DGRSWDGR� FRPR� EDVH� HV� HO� &,0�&RPPRQ� ,QIRUPDWLRQ� 0RGHO�� GHO� (35,�� (VWH� PRGHORFRPSUHQGH� ODV� HQWLGDGHV� TXH� QRUPDOPHQWH� DWDxHQ� D� ODSUREOHPiWLFD�GH�GLVWULEXFLyQ�HQ�$7�\�07��$�HVWH�PRGHOREDVH� VH� OH� KDQ� KHFKR� DOJXQDV� H[WHQVLRQHV� SURSLDV� SDUDUHVROYHU� SUREOHPiWLFDV� SDUWLFXODUHV� GH� ODV� HPSUHVDV� GHGLVWULEXFLyQ� \� SDUWLFXODUPHQWH� ODV� UHGHV� GH� %7ODWLQRDPHULFDQDV�� (O� PRGHOR� &,0� GHO� (35,� ILQDOPHQWHSHUPLWH�GLVSRQHU�GH�XQ�³SOXJ�FRPSDWLEOH´�GH�DSOLFDFLRQHVSDUD� VLVWHPDV� GH� OD� UHG�� 8Q� PRGHOR� GH� GDWRV� FRPXQHVUHGXFH� ORV� FRVWRV� \� ULHVJRV� FXDQGR� VH� LQWHJUD� XQDDSOLFDFLyQ�VREUH�XQ�PRGHOR�&,0�
0RGHOR�GH�PHGLFLRQHV(O�PRGHOR�GH�PHGLFLRQHV�IRUPD�SDUWH�GHO�&,0��(O�PLVPRHVWD�SHQVDGR�FRPR�FRQWHQHGRU�GH� WRGR� WLSR�GH� YDORUHV� GHPDJQLWXGHV� HOpFWULFDV� UHJLVWUDGDV� VREUH� HQWLGDGHV� GHOVLVWHPD�HOpFWULFR��(Q�HVWH�VH�UHJLVWUDQ�YDORUHV�GH�UHVXOWDGRV

GH� VLPXODFLRQHV�� YDORUHV� KLVWyULFRV� \� GH�75� GHO� 6&$'$�RSHUDFLRQHV� VREUH� FRPSRQHQWHV� HOpFWULFRV�� HVWDGRV� GHHQHUJL]DFLyQ��HVWDGR�GH�RSHUDFLyQ�SDUD�GLVWLQWRV�FRQWH[WRV�HWF�(O� PRGHOR� GH� PHGLFLRQHV� VH� DSOLFD� VREUH� OD� WRSRORJtDEiVLFD�VHJ~Q�OD�YHUVLyQ�HOHJLGD�\�HV�FRQILJXUDGR�VX�HVWDGRRSHUDWLYR�HQ�75�VHJ~Q�HO�HVWDGR�GH�PHGLFLyQ�HOHJLGR��'HRWUR� PRGR� VH� PXHVWUD� HO� HVWDGR� RSHUDWLYR� VHJ~Q� IXHFRQVWUXLGD� OD� UHG� HQ� IRUPD� HVWiWLFD� \� TXH� JHQHUDOPHQWHFRUUHVSRQGH�DO�HVWDGR�GH�RSHUDFLyQ�QRUPDO�GH�OD�UHG�
0RGHOR�*,6(O�PRGHOR�*,6�VH�XWLOL]D�FRPR�XQD�H[WHQVLyQ�GHO�&,0�\DTXH� HVWH� QR� SRVHH� GDWRV� JHRJUiILFRV�� (VWD� H[WHQVLyQ� VHKDFH� EDViQGRVH� HQ� ODV� HVSHFLILFDFLRQHV� GHO� ³2SHQ� *,6&RQVRUWLXP´�� (VWH� HV� XQ� PRGHOR� DELHUWR� VREUH� HO� TXH� VHKDQ� UHDOL]DGR� QXPHURVDV� LPSOHPHQWDFLRQHV�� (O� PRGHOR*,6� SUHVHQWD� FDUDFWHUtVWLFDV� SURSLDV� FRPR� HO� VRSRUWH� GHiUERO�GH�FXDGUDQWHV��4XDG�7UHH���$�WUDYpV�GH�DOJRULWPRV�VHDFHOHUD� VLJQLILFDWLYDPHQWH� HO� DUPDGR� GH� PDSDV�SDUWLFXODUPHQWH�SDUD�UHGHV�GH�%7�GDGD�VX�DOWD�GHQVLGDG�GHFRPSRQHQWHV� SRU� XQLGDG� GH� VXSHUILFLH� GH� SDQWDOOD�� (QJHQHUDO� VH� LQFRUSRUDQ� GLVWLQWDV� WpFQLFDV� GH� PDQHMR� GHOFDWDVWUR� \� XQLILODUHV� GH� UHGHV� TXH� VH� WUDGXFHQ� HQ� XQ� iJLOPDQHMR� JUiILFR� GH� DOWD� SHUIRUPDQFH�� /D� LQFRUSRUDFLyQ� GHtQGLFHV�HVSDFLDOHV�SURSLRV�SHUPLWH�DFHOHUDU�ODV�E~VTXHGDV�RUHSUHVHQWDFLyQ� GH� GDWRV� JHRUHIHUHQFLDGRV�� 'LFKRV� tQGLFHVVRQ�SURPRFLRQDGRV�FRPR�SDUWH�GH�XQ�SDTXHWH�HVSHFLDO�TXHFRPHUFLDOL]DQ� ORV� VHUYLGRUHV� GH� EDVH� GH� GDWRV� FRPR2UDFOH� \�VX�6SDWLDO�&DUWULGJH�

)LJXUD����,QGLFHV�HVSDFLDOHV�EDVDGRV�HQ�4XDG�7UHH�
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(Q�HVWD�SURSXHVWD�VH�XWLOL]D�XQ�DOJRULWPR�SDUD�HO�PDQHMR�GHtQGLFHV�HVSDFLDOHV�EDVDGR�HQ� OD� WpFQLFD� GH�4XDG�7UHH��'HHVWD� IRUPD� VH� SXHGH� PDQWHQHU� OD� FRPSDWLELOLGDG� FRQFXDOTXLHU�VHUYLGRU�GH�%'��(Q�OD�ILJXUD���VH�SUHVHQWD�XQ�XQVHQFLOOR�HMHPSOR�GH�XQ�tQGLFH�HVSDFLDO�HOHPHQWDO�
0XQGRV�UHDO��YLUWXDO�\�VHXGR�JHRUHIHUHQFLDGR8Q� DVSHFWR� PX\� LPSRUWDQWH� D� OD� KRUD� GH� YLVXDOL]DU� ORVXQLILODUHV�GH�ODV�UHGHV�VRQ� ORV�GHWDOOHV�GH�ORV�PLVPRV�\� ODSRVLFLyQ�UHODWLYD�HQWUH�ORV�HOHPHQWRV��SULQFLSDOPHQWH�HQ�HOFDVR� GH� ODV� UHGHV� GH� GLVWULEXFLyQ� HQ� 07� GDGR� VXKHWHURJpQHD� GLVWULEXFLyQ� HVSDFLDO�� (Q� HVWH� VHQWLGR� UHVXOWDPX\� SUiFWLFR� SRGHU� FRQWDU� FRQ� OD� RSFLyQ� GH� YLVXDOL]DU� HOPXQGR� UHDO�� R� VHD� WDO� FRPR� IXH� FRQVWUXLGR� FRQ� WRGRV� VXVGHWDOOHV��R�YLVXDOL]DU�HO�PXQGR�YLUWXDO�TXH�SHUPLWH�PDQHMDUORV� XQLILODUHV� FRQ� PHQRU� JUDGR� GH� GHWDOOH� SHUR� FRQ� XQDYLVLyQ�PiV�FRQFHSWXDO� \� ILQDOPHQWH�SRGHU�FRQWDU� FRQ� XQDSHUVSHFWLYD� JUiILFD� VHXGRJHRUHIHUHQFLDGD� PX\� ~WLO� HQ� HOFDVR� GH� RSHUDFLRQHV� \� HVWXGLRV� HOpFWULFRV�� (Q� HO� VHQWLGRLQGLFDGR� VH� GHEHQ� LQVWUXPHQWDU� DOJRULWPRV� KHXUtVWLFRV� \DQDOtWLFRV�TXH�SHUPLWHQ�PDQHMDU�ORV�WUHV�PXQGRV�FLWDGRV�
0RGHOR�GH�FRQWLQXLGDG�HOpFWULFD6H� SURSRQH� XWLOL]DU� XQ� PRGHOR� GH� FRQWLQXLGDG� HOpFWULFDEDVDGR�HQ�HO�PpWRGR�GH�OD�PDWUL]�GH�LQFLGHQFLD��FRQVWUXLGDVREUH� OD� EDVH� GH� OD� WRSRORJtD� GH� OD� UHG�� /D� PDWUL]� GHLQFLGHQFLD�HV�WUDWDGD�D�WUDYpV�GHO�DOJRULWPR�GH�+DVK��/XHJRVL�VH�FRPSOHPHQWD�FRQ�HO�PRGHOR�GH�PHGLFLRQHV�VH�SXHGHGHWHUPLQDU�HQ�IRUPD� LQPHGLDWD� ORV�FRPSRQHQWHV�GH� OD� UHGDJXDV� DUULED� R� DJXDV� DEDMR� R� FRQHFWDGRV� HOpFWULFDPHQWH� DXQ� SXQWR� HVSHFLILFDGR� FXDOTXLHUD� VHD� HO� WDPDxR� GH� OD� UHGLQYROXFUDGD�� /D� PDWUL]� GH� LQFLGHQFLD� FXDQGR� UHTXLHUHPRGLILFDFLRQHV�FRPR� FRQVHFXHQFLD� GH� OD�PRGLILFDFLyQ� GHOD�WRSRORJtD�EiVLFD�VH� UHDOL]D�PRGLILFDFLRQHV�SXQWXDOHV�GHOD�PLVPD�VLQ�VHU�QHFHVDULR�FRQVWUXLUOD�QXHYDPHQWH�
0RGHOR�GH�YHUVLRQDPLHQWR/D�%'� UHODFLRQDO� PDQHMD� WRGRV� ORV� GDWRV� HVWiWLFRV� GH� ODVUHGHV�� /RV� PLVPRV� UHSUHVHQWDQ� HO� VLVWHPD� WDO� FXDO� IXHPRGHODGR��(O�PRGHOR�GH�YHUVLRQDPLHQWR��YHU�ILJXUD����HV�HOTXH� SHUPLWH� PDQWHQHU� YHUVLRQHV� GH� ODV� HQWLGDGHV� GHOVLVWHPD�� (QWUH� RWUDV� FRVDV� WDPELpQ� SHUPLWH� OOHYDU� ODKLVWRULD�GH�FDPELRV�HQ�ODV�HQWLGDGHV�\�VXV�UHODFLRQHV�HQ�ODOtQHD� GH� WLHPSR��/RV� FDPELRV� HVWiQ�GDGRV�SRU� KLWRV� HQ� HOWLHPSR� OODPDGRV� YHUVLRQHV�� /RV� KLWRV� GH� WLHPSR� SXHGHQFRLQFLGLU� FRQ� OD� ILQDOL]DFLyQ� GH� XQD� REUD�� HO� ILQ� GH� XQSHUtRGR�GH�FDOLGDG�GH�VHUYLFLR��ILQ�GH�XQD�RUGHQ�GH�WUDEDMRGH� GLJLWDOL]DFLyQ�� ILQ� GH� XQ� HVWXGLR�� HO� UHVXOWDGR� GH� XQDVLPXODFLyQ�� HWF��(O�PDQHMR� GH� YHUVLRQHV� VH� SXHGH� DGDSWDUGH� DFXHUGR� D� ODV� QHFHVLGDGHV� \� OD� IRUPD� GH� WUDEDMR� GH� ODHPSUHVD��(O�PRGHOR� GH� YHUVLRQDPLHQWR� SURSXHVWR� HV�PX\ULFR� HQ� SRVLELOLGDGHV�� SHUPLWH� HQWUH� RWUDV� IXQFLRQDOLGDGHVPDQWHQHU� YDULDV� YHUVLRQHV� LQGHSHQGLHQWHV� �VHPLOODV��PDQWHQHU� DOWHUQDWLYDV� GH� OD� UHG� �QDFLPLHQWR� GH� UDPDV��LQFOXVR�YROYHU�KDFLD�DWUiV�HQ�HO�WLHPSR��(VWDV�DSWLWXGHV�GHOPpWRGR� GH� YHUVLRQDPLHQWR� OR� GLVWLQJXHQ� FODUDPHQWH� GHDTXHOORV� VLVWHPDV� EDVDGRV� HQ� OD� OtQHD� GH� WLHPSR� RFRRUGHQDGD�WLHPSR�(O� PRGHOR� GH� YHUVLRQDPLHQWR� HPSOHDGR� HV� LQFUHPHQWDO�SRU� OR� WDQWR� DO� KDFHU� PRGLILFDFLRQHV� GH� XQ� REMHWR� VH

DOPDFHQDQ� VROR� ODV� PRGLILFDFLRQHV� UHVSHFWR� D� OD� YHUVLyQEDVH�� (VWR� EULQGD� XQ� FRQVLGHUDEOH� DKRUUR� GH� HVSDFLR� \HILFLHQFLD� FRPSDUDGR� FRQ� RWURV� PRGHORV� GHYHUVLRQDPLHQWR��6L�XQ�XVXDULR�GH�XQD�YHUVLyQ�PRGLILFD�XQREMHWR��QLQJXQD�RWUD�YHUVLyQ�HV�PRGLILFDGD�R�DIHFWDGD�(O� PRGHOR� GH� YHUVLRQDPLHQWR� VH� FRPSOHPHQWD� FRQ� XQVLVWHPD�GH�JHVWLyQ�GH�YHUVLRQHV� TXH�SHUPLWH� WUDQVIHULU� ORVFDPELRV� HQWUH� HOODV� PDQWHQLHQGR� OD� FRQVLVWHQFLD� GH� ORVGDWRV�� ,QFOXVR� OD�FRQVLVWHQFLD�VH�PDQWLHQH�FXDQGR�VH�GHEHYROYHU�XQ�SDVR�KDFLD�DWUiV�SDUD�HYDOXDU�XQD�FRQGLFLyQ�GHOSDVDGR�� /DV� YHUVLRQHV� ±� DOWHUQDWLYDV� VRQ� PDQHMDGDVXWLOL]DQGR� HO� FRQFHSWR� GH� ³ORQJ� WUDQVDFWLRQ´�� (O� VLVWHPDGHWHFWD� FRQIOLFWRV� HQWUH� YHUVLRQHV� FXDQGR� VH� SUHWHQGHOOHYDU�FDPELRV�GH�XQD�YHUVLyQ�D�RWUD�\�EULQGD�OD�SRVLELOLGDGDO� XVXDULR� GH� UHVROYHUODV� R� HVWDEOHFHU� SULRULGDGHV� RMHUDUTXtDV�$O� QLYHO� GH� %'� HO� YHUVLRQDPLHQWR� HVWD� EDVDGR� SRU� XQPpWRGR�PX\�HILFLHQWH�SDUD�PDQHMDU�P~OWLSOHV�YHUVLRQHV��GHRWUR� PRGR� ORV� WLHPSRV� GH� HVSHUD� KDUtDQ� LPSUDFWLFDEOH� HOPDQHMR� GH� FLHQWRV� GH� YHUVLRQHV�� (O� PpWRGR� GHYHUVLRQDPLHQWR� XWLOL]DGR� RIUHFH� QRWDEOHV� YHQWDMDV� VREUHRWURV� PpWRGRV�� LQFOXVR� VREUH� DTXHOORV� TXH� PDQHMDQ� HOWLHPSR� FRPR� XQD� FRRUGHQDGD� DGLFLRQDO�� (Q� HVWH� XOWLPRFDVR�QR�VH�SXHGHQ�SODQWHDU�DOWHUQDWLYDV��VROR�VHJXLU�OD�OtQHDGH� WLHPSR�� QL� WDPSRFR� YROYHU� KDFLD� DWUiV� SDUD� HIHFWXDUFDPELRV�� (VWH� ~OWLPR� FDVR� HV� IUHFXHQWH� SDUD� HO� FDVR� GHFDOLGDG� GH� VHUYLFLR�� GDGR� TXH� PX\� IUHFXHQWHPHQWH� VHLQJUHVDQ�HYHQWRV�FRQ�HUURUHV�

)LJXUD����0RGHOR�GH�9HUVLRQDPLHQWR�
3DUD�HO�PRGHOR�GH�YHUVLRQDPLHQWR�VH�KD�LGHDGR�\�DSOLFDGRXQ� SDWUyQ� GH� GLVHxR� TXH� SHUPLWH� GHVDUUROODU� ODVDSOLFDFLRQHV�FRPR�VL�VH�WUDWDUD�GH�XQD�UHG�HOpFWULFD�HVWiWLFDHQ� HO� WLHPSR� SDUD� HO� LQVWDQWH� TXH� VH� HVWi� DQDOL]DQGR�� 'HHVWD� IRUPD� VH� VLPSOLILFD� PXFKR� HO� GHVDUUROOR� GH� QXHYDVKHUUDPLHQWDV�TXH�WUDEDMHQ�VREUH�HVWD�SODWDIRUPD�
%URZVHU�GH�REMHWRV7LHQH� FRPR� ILQ� REWHQHU� LQIRUPDFLyQ� VREUH� XQ� REMHWR� DWUDYpV�GHO�XVR�GH�XQ�HGLWRU��\�WHQHU�OD�SRVLELOLGDG�GH�XELFDUGLFKR�REMHWR� GHQWUR� GH� XQD�YHQWDQD�HQ�XQ�PDSD��$OJXQDVFDUDFWHUtVWLFDV�GH�OD�DSOLFDFLyQ�VRQ�� &RQVXOWDU� OD�FROHFFLyQ�FRPSOHWD�GH�REMHWRV�GH�XQD�FODVHTXH�H[LVWH�HQ�HO�*,6�� /D�FRQVXOWD�SXHGH�VHU�SRU�PiV�GH�XQ�SDUiPHWUR�H�LQFOXLURSHUDGRUHV�OyJLFRV�DQG��RU�\�QRW�� /RV� DWULEXWRV� D� FRQVXOWDU� VH� SXHGHQ� GLYLGLU� HQ� FXDWURFODVHV�� 1XPpULFR�� 6WULQJ�� *HRPpWULFR�� ERROHDQR� \DGHPiV�FRQWLQXLGDG�HOpFWULFD�
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� (O�UHVXOWDGR�GHO�DQiOLVLV�HV�HQWUHJDGR�HQ�WDEODV�GRQGH�HQFDGD�ILOD�VH�UHSUHVHQWDQ�WRGRV�ORV�DWULEXWRV�GHO�REMHWR�� (VWD� WDEOD� SXHGH� VHU� REMHWR� GH� SRVWHULRUHV� DQiOLVLV� SRUPHGLR� GH� IXQFLRQHV� GH� VXPD�� SURPHGLR�� DJUXSDPLHQWR�HWF�� /D�PLVPD� VH� GHEH� SRGHU� LPSULPLU� R� H[SRUWDU� D� XQIRUPDWR�FRPR�SRU�HMHPSOR�([FHO��'LFKD�DSOLFDFLyQ�VH�SXHGH�LPSOHPHQWDU�KDFLHQGR�XVR�GH�OD$3,� 5HIOHFWLRQ� GH� -DYD�� $� WUDYpV� GH� HVWD�� HV� SRVLEOHH[DPLQDU�FODVHV�\�REMHWRV�HQ�WLHPSR�GH�HMHFXFLyQ�
0RGHOR�LQWHUPHGLR��%DVH�GH�'DWRV�\�YHUVLRQDPLHQWR(O�*,6�±�'06�PDQHMD�OD�%'�UHODFLRQDO�GH�WRGRV�ORV�GDWRVHVWiWLFRV� GHO� VLVWHPD� WDO� FRPR� IXHURQ� JHQHUDGRV�� /DVYHUVLRQHV� ±� DOWHUQDWLYDV� VRQ� XWLOL]DGDV� SDUD� PDQHMDUWUDQVDFFLRQHV� ODUJDV� \� SHUPLWHQ�YROYHU� XQ�SDVR� DWUiV� SDUDHYDOXDU�VLWXDFLRQHV�SDVDGDV�/D� %'� HV� PDQHMDGD� ~QLFDPHQWH� SRU� XQ� VRIWZDUHLQWHUPHGLR� �0LGGHOZDUH�� TXLHQ� HV� HO� TXH� VRSRUWD� HOPRGHOR�FRPSOHWR�HQ�PHPRULD��3RU�OR�WDQWR�ORV�FOLHQWHV�QRDFFHGHQ� D� OD� %'� GLUHFWDPHQWH�� VLQR� TXH� OR� UHDOL]D� HOPRGHOR��UHGXFLHQGR�GH�HVWD�IRUPD�OD�FDQWLGDG�GH�OLFHQFLDVUHTXHULGDV�DO�PRWRU�GH�%'��&XDQGR�VH� LQLFLD� OD� VHVLyQ�GHWUDEDMR�HO�PRGHOR�GH�REMHWRV�VH�FRQVWUX\H�DXWRPiWLFDPHQWHD�SDUWLU�GH�OD�%'�(O�PRGHOR�'06�PDQHMD� ORV� REMHWRV� GH� WLHPSR� UHDO� GH� WDOPDQHUD� GH�PDQWHQHU� SUHVHQWH� HQ� WRGR�PRPHQWR� HO� HVWDGRRSHUDWLYR�DFWXDO�GH�OD�UHG��&XDOTXLHU�FDPELR�HQ�HO�PRGHORGH�PHGLFLyQ�SURGXFH�XQD�UHFRQILJXUDFLyQ� LQPHGLDWD�GH� ODUHG� OD�TXH�HV� GLVWULEXLGD�D� WRGRV� ORV�FOLHQWHV��7pFQLFDV� GHFDFKH� PHMRUDQ� OD� SHUIRUPDQFH� HQ� ORV� DPELHQWHVGLVWULEXLGRV�� (O� PRGHOR� '06� WUDEDMD� VREUH� XQD� YHUVLyQFRQVLVWHQWH� \� DFWXDOL]DGD�� PLHQWUDV� HQ� RWUDV� VH� FRQWLQXDFRQ�OD�DFWXDOL]DFLyQ�GH�QRYHGDGHV�VREUH�OD�UHG�KDVWD�TXH�VHGHFLGH�SRQHUOD�HQ�RSHUDFLyQ�\�DVt�FRQWLQXD�HO�SURFHVR��(VWDKLVWRULD� UHVSHFWR� GH� ODV� PDQLREUDV� UHDOL]DGDV� VREUH� XQDYHUVLyQ��VRQ�UHJLVWUDGDV�FRPR�WDOHV��GH�WDO�PRGR�TXH�VL�HQGHWHUPLQDGR� PRPHQWR� VH� GHFLGH� UHDOL]DU� FRUUHFFLRQHVVREUH� ODV� PDQLREUDV� \D� FDUJDGDV� VH� SXHGH� UHSURGXFLU� HOSURFHVR�DXWRPiWLFDPHQWH�
��$548,7(&785$�'(/�6,67(0$
6H�SURSRQH� XWLOL]DU� OD� DUTXLWHFWXUD� GH� �� FDSDV� FRQ� FOLHQWHOLYLDQR�� (VWD� DUTXLWHFWXUD� HV� XVXDOPHQWH� HOHJLGD� SDUDDSOLFDFLRQHV� SDUD� ,QWHUQHW�� GLVSRVLWLYRV� KDQGKHOG� \� SDUDDSURYHFKDU� HO� KDUGZDUH� FRQVLGHUDGR� REVROHWR� SDUD� RWUDVDUTXLWHFWXUDV�FRQ�FOLHQWHV�SHVDGRV��(Q�HVWD�DUTXLWHFWXUD� VHKDFH�XQ�DSURYHFKDPLHQWR�GHO�DQFKR�GH�EDQGD�PHMRU�TXH�HQFXDOTXLHU� RWUD�� /D� DUTXLWHFWXUD� GH� WUHV� FDSDV� GLYLGH� D� ODDSOLFDFLyQ�HQ� WUHV� SDUWHV� ELHQ� GHILQLGDV�� FDSD� GH� DFFHVR� D
GDWRV��FDSD�GH�QHJRFLRV�\�FDSD�GH�SUHVHQWDFLyQ�(Q�HVWD�DUTXLWHFWXUD�FDGD�FDSD�GH�DSOLFDFLyQ� VH�FRPXQLFDFRQ� OD� SUy[LPD� VLQ� VDOWHDUVH�� 3RU� HMHPSOR� OD� FDSD� GHSUHVHQWDFLyQ� VH�FRPXQLFD� VROR�FRQ� OD� FDSD� GH� QHJRFLRV� \QR�DFFHGH�GLUHFWDPHQWH�D�OD�FDSD�GH�GDWRV��(VWDV�FDSDV�GHOVLVWHPD�VH�HQFXHQWUDQ�UHSDUWLGDV�HQ�GRV�WLSRV�GH�QRGRV�GHOVLVWHPD�HO�VHUYLGRU�GH�DSOLFDFLRQHV�\�ORV�QRGRV�FOLHQWHV�(O�VHUYLGRU�GH�DSOLFDFLRQHV�FRQWLHQH�ODV�FDSDV�GH�DFFHVR�DGDWRV� �GHVGH� GRQGH� VH� FRPXQLFD� FRQ� HO� 5'%06�� \� ODV

UHJODV� GH� QHJRFLRV� \� ORV� QRGRV� FOLHQWHV� FRQWLHQHQ� VROR� ODFDSD� GH� SUHVHQWDFLyQ�� (QWUH� ODV� YHQWDMDV� GH� HVWDDUTXLWHFWXUD�VH�FLWDQ�� 0HMRU� DSURYHFKDPLHQWR� GHO� DQFKR� GH� EDQGD�� (VWR� VHGHEH�D�TXH�VROR�VH�HQYtDQ� ORV�UHVXOWDGRV�DO�XVXDULR�\�QRVH� HQYtDQ� JUDQGHV� YRO~PHQHV� GH� LQIRUPDFLyQ� FRPRVXFHGH� FRQ� DOJXQDV� DSOLFDFLRQHV� HQ� OD� TXH� OD� FDSD� GHQHJRFLRV�HVWi�GHO�ODGR�FOLHQWH�� $ODUJD�HO�SHULRGR�GH�REVROHVFHQFLD�GHO�KDUGZDUH��GHELGRD�ORV�EDMRV�UHTXHULPLHQWRV�GHO�FOLHQWH�� $GPLQLVWUDFLyQ� FHQWUDOL]DGD�� /D� DFWXDOL]DFLyQ� \PDQWHQLPLHQWR� VH� GHEH� D� TXH� OD� DSOLFDFLyQ� VH� DFWXDOL]DVROR�HQ�HO�VHUYLGRU�GH�DSOLFDFLRQHV�� 8VR�PtQLPR�GH�OLFHQFLDV�GH�VHUYLGRUHV�GH�EDVHV�GH�GDWRV�(VWR�VH�GHEH�D�TXH�VH�XVD�SDUD�DFFHGHU�DO�5'%06�VROR�ODFRQH[LyQ�HQWUH�HO�VHUYLGRU�GH�DSOLFDFLRQHV�\�HO�5'%06�� (VFDODELOLGDG�� $QWH� XQ� DXPHQWR� GH� UHTXHULPLHQWRV� HOVLVWHPD� HV� HVFDODEOH� VHQFLOOD� \� UiSLGDPHQWH� VRODPHQWHDXPHQWDQGR�HO�KDUGZDUH�GHO�VHUYLGRU�GH�DSOLFDFLRQHV��(VSRVLEOH�DUPDU�FRQILJXUDFLRQHV�FRQ�FOXVWHULQJ��(O�VLVWHPDDSURYHFKD�HTXLSRV�FRQ�YDULRV�SURFHVDGRUHV�� ,QGHSHQGHQFLD�GH�OD�SODWDIRUPD��(VWR�HV�YiOLGR�WDQWR�SDUDHO� VHUYLGRU� FRPR� SDUD� HO� FOLHQWH�� (O� VLVWHPD� VRSRUWDFXDOTXLHU�VLVWHPD�RSHUDWLYR�
6HUYLGRU�GH�DSOLFDFLRQHV(O�VHUYLGRU�GH�DSOLFDFLRQHV�HV�OD�SODWDIRUPD�LQIRUPiWLFD�HQGRQGH�VH�HMHFXWD�OD�DSOLFDFLyQ��([LVWHQ�PXFKRV�VHUYLGRUHVGH� DSOLFDFLRQHV� -�((� WRGRV� WLHQHQ� EDVHV� HQ� FRP~Q� \DOJXQDV�H[WHQVLRQHV�SDUWLFXODUHV��(O�*,6�±�'06�FRUUH�EDMRHVWH� WLSR� GH� VRIWZDUH� PLGGHOZDUH�� DOJXQRV� GH� HOORVFRQRFLGRV�� 6XV� FDUDFWHUtVWLFDV� VRQ�� PX\� UREXVWRV�FRQILDEOHV� \� HVFDODEOHV� H� LQFOXVR�� H[LVWHQ� VHUYLGRUHV� GHDSOLFDFLRQHV�JUDWXLWRV�

)LJXUD����$UTXLWHFWXUD�GH�WUHV�FDSDV
6HJXULGDG(O�VLVWHPD�GH�VHJXULGDG�GH�*,6���'06�HVWi�KHFKR�HQ�EDVHD� OD� VHJXULGDG� GDGD� SRU� -�((� \� ORV� (-%� �(QWHUSULVH� -DYD%HDQV��� 6H� GHILQHQ� UROHV�� FDGD� XVXDULR� RFXSD� XQR� R� PiVUROHV�GHQWUR�GHO�VLVWHPD��1R�HV�SRVLEOH�DFFHGHU�DO� VLVWHPDVLQ�DXWHQWLFDUVH��1R�HV�SRVLEOH�DFFHGHU�D�IXQFLRQDOLGDG�QRSHUPLWLGD�SDUD�HO�URO�GHO�XVXDULR�

&DSD�DFFHVR�D�GDWRV� &DSD�QHJRFLRV� &DSD�SUHVHQWDFLyQ

6HUY LGRU�GHDS OLFDFLRQHV

&DSD�GH�QHJRFLRV&DSD�GH�DFFHVR�D�GDWRV

5'%06

5HSRVLWRULR�GH�GDWRV

(TX LSR& OLHQWH

&DSD�GH�SUHVHQWDFLyQ

����P ESV�/$1���,Q WHUQHW!!������0 ESV�/$1!!

&OLHQWHV�$SOLFDFLRQHV6HUYLGRU$SOLFDFLRQHV%'�&RPHUFLDO

%'�*LV ,QWUDQHW ,QWHUQHW&DSD�'DWRV &DSD�1HJRFLRV &DSD�3UHVHQWDFLyQ



�

&DSD�GH�DFFHVR�D�GDWRV(O�*,6���'06�SRVHH�XQD�EDVH�GH�GDWRV�DELHUWD��(O�DFFHVR�DGDWRV�VH�KDFH�D� WUDYpV�GH�XQ�FRPSRQHQWH�0LGGOHZDUH�TXHKDFH�HO�YLQFXOR�HQWUH�HO�PRGHOR�GH�REMHWRV�\�XQD� �EDVH�GHGDWRV�UHODFLRQDO��(O�5'%06�XVDGR�SXHGH�VHU�FXDOTXLHUD�GHORV�PiV�SRSXODUHV� WDOHV�FRPR�06�64/�6HUYHU���2UDFOH��,QIRUPL[���6\VEDVH���'%����HWF�
&DSD�GH�SUHVHQWDFLyQ/D� FDSD� GH� SUHVHQWDFLyQ� HV� OD� TXH� WRPD� FRQWDFWR� FRQ� HOXVXDULR� GHO� VLVWHPD�� 0XHVWUD� UHVXOWDGRV� GH� FRQVXOWDV�PDSDV��HQYtD�\�UHFLEH�PHQVDMHV�GHVGH�OD�FDSD�GH�QHJRFLRV�(Q� HO� *,6� �� '06� OD� FDSD� GH� QHJRFLRV� SDUD� HTXLSRV� GHHVFULWRULR� HVWi� GHVDUUROODGD� FRQ� FRPSRQHQWHV� -DYD�� (VWHWLSR� GH� LQWHUID]� HV� ULFD� HQ� UHFXUVRV�� VLPLODU� D� ORVFRPSRQHQWHV� YLVXDOHV� GH� :LQGRZV�� /D� FDSD� GHSUHVHQWDFLyQ� SXHGH� HVWDU� HQ� ORV� VLVWHPDV� RSHUDWLYRV� PiVLPSRUWDQWHV� FRPR� :LQGRZV��� /LQX[��� 8QL[��� HWF��VLHPSUH� TXH� VH� WHQJD� VRSRUWH� SDUD� OD� PDTXLQD� YLUWXDO� GH-DYD� GH� 6XQ��� FRPR� HV� HO� FDVR� GH� ORV� VLVWHPDVPHQFLRQDGRV��/D�FDSD�GH�SUHVHQWDFLyQ�VH�FRPXQLFD�FRQ�HOVHUYLGRU� GH� DSOLFDFLRQHV� D� WUDYpV� GH� FRPSRQHQWHV� (-%� ORFXDO� DSURYHFKD� HO� VRSRUWH� PX\� FRQILDEOH� GH� VHJXULGDG�FRQFXUUHQFLD�\�WUDQVDFFLRQHV��HQWUH�RWURV�
&DSD�GH�QHJRFLRV(VWD�FDSD�FRQWLHQH�WRGD�OD�IXQFLRQDOLGDG�OyJLFD�GHO�VLVWHPD\�OD�SUHSDUDFLyQ�GH�GDWRV�SDUD�OD�FDSD�GH�SUHVHQWDFLyQ��6HSXHGH� GHFLU� TXH� OD� FDSD� GH� OyJLFD� GH� QHJRFLRV� GHO� *,6� �'06� HVWi� GLYLGLGD� HQ� GRV�� HO� PRGHOR� GH� GRPLQLR� \� ODOyJLFD�GH�QHJRFLRV�
0RGHORV�GH�GRPLQLR(O�PRGHOR�GH�GRPLQLR�HV�HO�FRQMXQWR�GH�FODVHV�R�HQWLGDGHVEDVH�GHO�VLVWHPD��(VWDV�HQWLGDGHV�QRUPDOPHQWH�UHVXOWDQ�GHOPRGHOR�HVWiWLFR�GH�OD�UHDOLGDG�WDO�FRPR�IXH�JHQHUDGR��(Q�ODSURSXHVWD�VH�KDQ�DGRSWDGR�PRGHORV�PX\�HVWXGLDGRV�\�FRQFLHUWR� JUDGR� GH� HVWDQGDUL]DFLyQ�� &RQ� HVWR� VH� SXHGHFRQVHJXLU�UHVROYHU�WRGD�OD�SUREOHPiWLFD�TXH�VH�SUHVHQWD�HQHO�FDPSR�UHDO�GH�DSOLFDFLyQ�GHO�VLVWHPD�
/yJLFD�GH�QHJRFLRV/D�OyJLFD�GH�QHJRFLRV�FRQWHPSOD�WRGDV�ODV�KHUUDPLHQWDV�GHFiOFXOR�� VLPXODFLyQ�� FRQVXOWD�� UHSUHVHQWDFLyQ�� PDQHMR� GHPDSDV�� VHJXULGDG�� HWF�� (VWDV� FRQVWLWX\HQ� OD� IXQFLRQDOLGDGEiVLFD�TXH�VLUYH�GH�VRSRUWH�D�OD� IXQFLRQDOLGDG�*,6�FRP~QD� WRGDV� ODV� DSOLFDFLRQHV��$OJXQRV� GH� ORV� VHUYLFLRV� TXH� VHSXHGHQ�PHQFLRQDU�VRQ�ORV�VLJXLHQWHV�� +HUUDPLHQWDV�HOpFWULFDV��VHJXLPLHQWR��FRQWLQXLGDG��HWF�� &RPSRQHQWH�GH�DQiOLVLV�WRSROyJLFR�SDUD�RSHUDFLRQHV�� &RPSRQHQWHV�SDUD�LQWHJUDFLyQ�FRQ�VLVWHPDV�6&$'$�� &RPSRQHQWH�GH�DGPLQLVWUDFLyQ�GH�UHFODPRV�� &RPSRQHQWH�GH�FRQVXOWDV�\�E~VTXHGDV�� &RPSRQHQWH�GH�PDQHMR�DYDQ]DGR�GH�PDSDV�\�VtPERORV�� &RPSRQHQWH�GH�VLPXODFLyQ�GH�RSHUDFLRQHV�SURJUDPDGDV�
�� &21&/86,21(6
&RQVLGHUDQGR� HO� DYDQFH� DFWXDO� GHO� HVWDGR� GH� DUWH� TXHRIUHFH� OD� WHFQRORJtD� \� OD� H[SHULHQFLD� UHDOL]DGD� HQ� OD

LPSOHPHQWDFLyQ� GH� VLVWHPDV� *,6� FRPR� VRSRUWH� GHDSOLFDFLRQHV� HQ� HO� iPELWR� ODWLQRDPHULFDQR� �JHVWLyQ� GH� ODLQIRUPDFLyQ�� HVWXGLRV� HOpFWULFRV� \� RSWLPL]DFLyQ�� FiOFXORGHO� 915�� SUR\HFWRV� GH� REUDV�� FDOLGDG� GH� VHUYLFLR�� &DOO&HQWHU�� \� HVSHFLDOPHQWH� ORV� VLVWHPDV� '06� VH� KDSUHVHQWDGR� ORV� QXHYRV� DVSHFWRV� WHFQROyJLFRV� TXH� VRQIXQGDPHQWDOHV�SDUD�HO�SUHVHQWH�\�IXWXUR�GH�ORV�PLVPRV��/DVDWLVIDFFLyQ�GH�ORV�UHTXHULPLHQWRV�SODQWHDGRV�QR�REHGHFH�DXQ�SXQWR�GH�YLVWD� VXEMHWLYR� VLQR�TXH� VH�EDVD�HQ�HO� XVR�GHWHFQRORJtD� GLVSRQLEOH� KR\� GtD� \� OR� TXH� UHVXOWD� DXQ� PiVDWUD\HQWH� D� XQ� FRVWR� FRPSDWLEOH� FRQ� ORV� UHFXUVRV� GH� ODV'LVWULEXLGRUDV� ODWLQRDPHULFDQDV� VLQ� QHFHVLGDG� GHFRPSURPHWHUVH�FRQ�SURGXFWRV�SURSLHWDULRV�FRQRFLGRV��SHURGH� PX\� DOWR� FRVWR� GH� LPSOHPHQWDFLyQ�� PDQWHQLPLHQWR� \DVLVWHQFLD��+LVWyULFDPHQWH�\�KDVWD�HO�SUHVHQWH�VH�OXFKD�FRQHO� PDQWHQLPLHQWR� DFWXDOL]DGR� GH� OD� %'� \� GHO� PRGHOR� GHUHGHV� JHRUHIHUHQFLDGR� FRQ� UHVXOWDGRV� TXH� GLVWDQ� GH� VHUVDWLVIDFWRULRV� R� TXH� QR� FXEUHQ� ODV� H[SHFWDWLYDV�� (Q� HVWHVHQWLGR� XQ� PRGHOR� HOpFWULFR� &,0� HVWDQGDUL]DGR� FRPR� HODGRSWDGR�� HV� XQ� PRGHOR� FRP~Q� ³SOXJ� FRPSDWLEOH´� TXHSXHGH� VHU� XWLOL]DGR� HQ� UHODFLyQ� FRQ� ORV� VLVWHPDV� (53�� GHXQD� VROD� IXHQWH� GH� LQJUHVR� GH� ORV� PLVPRV� \� TXH� DGHPiVVRSRUWD� VLPXOWiQHDPHQWH� FLHQWRV� GH� YHUVLRQHV� VREUH� XQDPLVPD� %'� \� SODWDIRUPD� LQIRUPiWLFD�� (OOR� VLQ� SHUGHU� ODFRQVLVWHQFLD� HQWUH� ODV� YHUVLRQHV� \� TXH� LQFOXVR� SHUPLWDYROYHU� KDFLD� DWUiV� HQ� OD� OtQHD� GH� WLHPSR� SDUD� HIHFWXDUFDPELRV��DVSHFWRV�PX\� LPSRUWDQWHV�GHO�SXQWR�GH�YLVWD�GHOFRQWURO�GH�FDOLGDG�GH�VHUYLFLR��/D�SRVLELOLGDG�GH�XWLOL]DU�ODVDSOLFDFLRQHV�VREUH� ,QWHUQHW�KDFH�SRVLEOH�OOHYDU� ODV�PLVPDVD�FXDOTXLHU�SDUWH�GH�OD�HPSUHVD�LQFOXVR�KDVWD� ODV�XQLGDGHVPyYLOHV� \� RILFLQDV� UHPRWDV� SUiFWLFDPHQWH� FRPR� VLHVWXYLHUDQ� HQ� OD� VHGH� FHQWUDO�� /D� DUTXLWHFWXUD� DGRSWDGDEDVDGD�HQ�(-%�\�SURGXFWRV�PHQFLRQDGRV�UHGXFH�ORV�FRVWRVGH� PDQWHQLPLHQWR� GHO� VRIW� HYLWDQGR� LQVWDODFLRQHV� HQ� ORVFOLHQWHV��DFWXDOL]DFLRQHV�TXH�VH�UHDOL]DQ�DXWRPiWLFDPHQWH�\OR� PiV� LPSRUWDQWH� SRVWHUJDQGR� ODV� DFWXDOL]DFLRQHV� GHOKDUGZDUH�H�LQFOXVR�HYLWDQGR�HO�SDJR�GH�OLFHQFLDV�GH�XVR�GHSURGXFWRV�EiVLFRV�*,6��&$'��HWF��'HO�ODGR�GHO�VHUYLGRU�GHDSOLFDFLRQHV�UHVLGHQWH�HQ�OD�VHGH�GH�OD�'LVWULEXLGRUD��SXHGHFUHFHU� SDUD� VRSRUWDU� PD\RU� FDQWLGDG� GH� FOLHQWHV� RYRO~PHQHV� GH� GDWRV�� VLPSOHPHQWH� DJUHJDQGR� QXHYRVSURFHVDGRUHV� DO� KDUGZDUH�� )LQDOPHQWH� VH� SXHGH� GHFLU� TXHHO� XVR� GHO� DQFKR� GH� EDQGD� TXH� RIUHFH� KR\� GtD� ,QWHUQHWSRWHQFLD�DXQ�PiV�OD�SURSXHVWD�GDGR�TXH�HQ�EXHQD�PHGLGDVH�KDFH�SUiFWLFDPHQWH�WUDQVSDUHQWH�OD�XELFDFLyQ�JHRJUiILFDGH� ORV� XVXDULRV�� (VWD� SURSXHVWD� HV� IDFWLEOH� KR\� \� HVWDVLHQGR� LPSOHPHQWDGD� HQ� HO� VLVWHPD�'06� GH�(QHUJtD� 6DQ-XDQ� 6$�� GH� OD� SURYLQFLD� KRPyQLPD�� 6H� WUDWD� GH� XQD'LVWULEXLGRUD� GH� PHGLDQD� HQYHUJDGXUD� GHDSUR[LPDGDPHQWH���������FOLHQWHV�
%LEOLRJUDItD�>�@ (ULFK� :�UJOHU� DQG� .DUO� +HUJHU�� 7HOHJ\U� 6\VWHPV&RUS��� 6ZLW]HUODQG�� ,PSOHPHQWDWLRQ� RI� DQ� LQWHJUDWHG*,6�DQG�UHDO�WLPH�'LVWULEXWLRQ�>�@ %LX� 4XL�� ,QWHUQHW�%DVHG� 6&$'$� 'LVSDO\� 6\VWHP�,(((�&RPSXWHU�$SSOLFDWLRQV�LQ�3RZHU��-DQXDU\������>�@ :� &DOODU\�� *�� -RPLHU�� &RQVLVWHQF\� RI� 9HUVLRQV� LQ2EMHFW�2ULHQWHG�'DWDEDVHV�>�@ $VLQHOVD�6$��3UR\HFWR�6LGDF�:HE�
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