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,QJ��$OHMDQGUR�%DXWLVWD�6DQWRV �� 0�7�,��-XDQ�0LJXHO�+HUQiQGH]�%UDYR ��
0�&��-RVp�)UDQFLVFR�*D]JD�3RUWLOOR ���0�7�,��5DIDHO�+HUQiQGH]�5H\QD �

5HVXPHQ²(Q�HVWH�DUWtFXOR�VH�H[SRQH�HO�WUDEDMR�LQWHUGLVFLSOLQDULR�UHDOL]DGR�HQ�OD�0DHVWUtD�HQ�6LVWHPDV�&RPSXWDFLRQDOHV�
�06&�� HQ� DSR\R� GHO�&RQVHMR�1DFLRQDO� GH�&LHQFLD� \�7HFQRORJtD� �&21$&<7��� LPSDUWLGD� HQ� HO� ,QVWLWXWR�7HFQROyJLFR� GH�
$FDSXOFR��,7$���(O�DUWtFXOR�WLHQH�FRPR�REMHWLYR��SURSRQHU�HO�GLVHxR�GH�XQD�KHUUDPLHQWD�DOWHUQDWLYD��TXH�SHUPLWD�PHGLDQWH�
XQD�DSOLFDFLyQ�ZHE��HO�XVR�GH�XQ�VLVWHPD�GH�SDJRV�HOHFWUyQLFRV�LQWHUEDQFDULRV��63(,��HQ�HVWDQFLDV�GH�HGXFDFLyQ�D�QLYHO�PHGLR�
VXSHULRU�\�VXSHULRU GH�WUiPLWHV UHDOL]DGRV�SRU�SDUWH�GH DOXPQRV��SHUVRQDO�GRFHQWH�\�DGPLQLVWUDWLYR�GH�HVWDQFLDV�S~EOLFDV��
3DODEUDV�FODYH² $SOLFDFLyQ�ZHE��WUDQVDFFLyQ�HOHFWUyQLFD��OHQJXDMH�GH�PRGHODGR�XQLILFDGR��80/���

,QWURGXFFLyQ
*UDFLDV�D�ORV�DYDQFHV�WHFQROyJLFRV�TXH�KDQ�VLGR�GHVDUUROODGRV�HQ�ODV�~OWLPDV�GpFDGDV�VH�KD�GDGR�RULJHQ�D�XQ�LPSDFWR�

GHQWUR�GH�OD�VRFLHGDG�\�KD�SHUPLWLGR�TXH��PXFKDV�GH�ODV�RUJDQL]DFLRQHV�GHGLTXHQ�HVIXHU]R�\�VH�VXPHQ�DO�ULWPR�GH�ORV�
DYDQFHV�FRQFHUQLHQWHV�D�OD�pSRFD�TXH�FDGD�XQR�GH�HVWRV�SDVRV�OHV�KD�FRQFHGLGR�UHDOL]DU��3HUPLWLHQGR�TXH�ODV IXQFLRQHV�
GH�VXV�WUDQVDFFLRQHV�IOX\DQ��iJLOPHQWH�\�GH�PDQHUD�HILFD]��FRQ�HVWRV�DYDQFHV��HVWDV�RUJDQL]DFLRQHV VH�KDQ�HVIRU]DGR�
SRU�LQFRUSRUDU�ODV�QXHYDV�WHFQRORJtDV�GHQWUR�GH�VX�RUJDQLVPR� FRQVLJXLHQGR�YHQWDMDV�DO�DXWRPDWL]DU�ORV�SURFHVRV�GHQWUR�
GH�VXV�SODQHDFLRQHV��SHUPLWLHQGR�OD�VLPSOLILFDFLyQ�HQ�VXV�WDUHDV�KDELWXDOHV��PRVWUDQGR�XQD�GLVPLQXFLyQ�GH�FRVWRV�HQ�
ODV�RSHUDFLRQHV�GH�SURGXFFLyQ�\�UHFROHFFLyQ��SUHVHQWDGR�XQD�UHGXFFLyQ�HQ�HO�WLHPSR GH�UHDOL]DFLyQ�GH�SURGXFWRV�\�OD�
DJLOL]DFLyQ�GH�VHUYLFLRV��FRQ�XQ�LQFUHPHQWR�HQ�OD�SURGXFWLYLGDG��\�HQ�OD�DWHQFLyQ�GH�VHUYLFLRV��GHQWUR�GH�OD�RUJDQL]DFLyQ�
HQ�OD�HMHFXFLyQ�GH�FDGD�XQD�GH�VXV�WDUHDV�

3RU� HVWD� UD]yQ� VH� GHEH� GH� FRQVLGHUDU� TXH HQ� OD� DFWXDOLGDG VH� WLHQH� PD\RU� RSRUWXQLGDG� GH� GHVDUUROOR� \� FRQ�
FRQVLGHUDFLRQHV� GH� FUHFLPLHQWR DOWDV� VH� FXHQWD� FRQ� ODV� KHUUDPLHQWDV QHFHVDULDV� ODV� FXDOHV� RIUHFHQ� XQ� JUDGR GH�
ILDELOLGDG�UHDOPHQWH�JUDQGH SDUD�HO�GHVDUUROOR�GH�VLVWHPDV��HO�FXDO��PHGLDQWH HO�XVR�GH QRUPDV�\ HO�VHJXLPLHQWR�GH�ODV�
UHJXODUL]DFLRQHV� HQ� ORV� SURFHGLPLHQWRV� � SRU�SDUWH� GH�KHUUDPLHQWDV GH PRGHODGR� RWRUJDQ XQ�SDQRUDPD�FRQ�PD\RU�
DOFDQFH�DO�PRPHQWR�GH�UHDOL]DU�HO�GHVDUUROOR�H�LPSOHPHQWDU�XQD�VROXFLyQ� ³HO�PRGHODGR�HV�XQD�SDUWH�FHQWUDO�GH�WRGDV�
ODV�DFWLYLGDGHV�TXH�FRQGXFHQ�D�OD�SURGXFFLyQ�GH�EXHQ�VRIWZDUH´�(O�OHQJXDMH�XQLILFDGR�GH�PRGHODGR��%RRFK��-DFREVRQ��
5XPEDXJK��������

8QD�YH]�TXH�VH�WLHQH�SUHVHQWH��OD�LPSRUWDQFLD�GHO�PRGHODGR�SDUD�HO�GHVDUUROOR��WLHQH�VHQWLGR�OD�IUDVH�GH XQR�GH�ORV�
LFRQRV�GH�OD�GLYXOJDFLyQ�DVWURQyPLFD� ³(Q�DOJ~Q�VLWLR��DOJR�LQFUHtEOH�HVSHUD�D�VHU�GHVFXELHUWR´ �&DUO�6DJDQ�� <�HO�
SXQWR�VREUHVDOLHQWH�HV��WHQHU�HQ�FRQVLGHUDFLyQ�HO�H[SORUDU�QXHYRV�PpWRGRV��H[SDQGLU�OD�PHQWH�\�FRQRFLPLHQWRV�D�QXHYDV�
PDQHUDV� GH� YHU� ORV� DYDQFHV� WHFQROyJLFRV� TXH� SHUPLWHQ� DFHUFDUQRV� D� WpFQLFDV� \� PpWRGRV� TXH� SHUPLWDQ� UHDOL]DU�
DFWLYLGDGHV�FRQ�ODV�KHUUDPLHQWDV�TXH�WHQHPRV�HQ�QXHVWUDV�PDQRV SDUD�FRQWLQXDU�GHGLFDQGR�HVIXHU]R�DO�GHVFXEULPLHQWR��

(QWRQFHV�VL�ODV�WUDQVDFFLRQHV�HOHFWUyQLFDV�VH�KDQ�FRQYHUWLGR�HQ�DOJR�WDQ�FRP~Q��\�PiV�D~Q� UHFRQRFHU�TXH�QR�HV�XQ�
PpWRGR�QXHYR��GHELGR�D�TXH VH�WLHQH�UHJLVWUR�GH�TXH�ODV�WDUMHWDV�GH�GpELWR�VH�LPSOHPHQWDURQ�HQ�HO�DxR������\�ODV�WDUMHWDV�
GH�SLQ�\�FKLS�HQ�HO�DxR����� �GLJLWDOLVWKXE�FRP�������� <�3DUD����� HQ�0p[LFR�VH HVWDEOHFLy�TXH�ODV�LQVWLWXFLRQHV�GH�
EDQFD�P~OWLSOH�VyOR�SRGUtDQ�VREUHJLUDU�VXV�FXHQWDV�~QLFDV�HQ�HO�6LVWHPD�GH�$WHQFLyQ�D�&XHQWDKDELHQWHV��6,$&���KDVWD�
SRU�HO�YDORU�GH�ODV�JDUDQWtDV�TXH�RWRUJDUDQ�DO�%DQFR�GH�0p[LFR \�SDUD����� SDUD�HO�XVR�GH�WDUMHWDV VH� SXEOLFy�ODV�WDVDV�
GH� GHVFXHQWR� \� FXRWDV� GH� LQWHUFDPELR� SDUD� WDUMHWDV� GH� FUpGLWR� \� GpELWR� \� VH� LQWURGXMR 63(,
�DQWHULRU�EDQ[LFR�RUJ�P[������ \�FRQ�pO�DXJH�TXH� WLHQH� LQWHUQHW� \ OD�SRVLELOLGDG�GH� UHDOL]DU�SDJRV�RQOLQH� VXUJH�HO�
SHQVDPLHQWR��³EHQHILFLDU�D�OD�FRPXQLGDG�HVWXGLDQWLO��VLHQGR�TXH�HV�HO�PRWRU�GH�PXFKDV�RUJDQL]DFLRQHV�S~EOLFDV´��<�
EULQGDUOHV�XQD�KHUUDPLHQWD��TXH�RIUH]FD�FRPRGLGDG�HQ ORV�WUiPLWHV�TXH�UHDOL]DQ�GHQWUR�GH�ORV�SODQWHOHV�HGXFDWLYRV�

� ,QJ��$OHMDQGUR�%DXWLVWD�6DQWRV� HV DOXPQR�GH�OD�0DHVWUtD�HQ�6LVWHPDV�&RPSXWDFLRQDOHV�HQ�HO�,QVWLWXWR�7HFQROyJLFR�GH�$FDSXOFR��
$FDSXOFR�GH�-XiUH]��*XHUUHUR��DOHEWDVDQWRV��#JPDLO�FRP �$XWRU�FRUUHVSRQVDO��
� 0�7�,��-XDQ�0LJXHO�+HUQiQGH]�%UDYR� HV GRFHQWH�GH� OD�0DHVWUtD�HQ�6LVWHPDV�&RPSXWDFLRQDOHV�HQ�HO� ,QVWLWXWR�7HFQROyJLFR�GH�
$FDSXOFR��$FDSXOFR�GH�-XiUH]��*XHUUHUR��MPKHUQDQ#\DKRR�FRP
� 0�&� -RVp�)UDQFLVFR�*D]JD�3RUWLOOR� HV GRFHQWH�GH� OD�0DHVWUtD�HQ�6LVWHPDV�&RPSXWDFLRQDOHV�HQ�HO� ,QVWLWXWR�7HFQROyJLFR�GH�
$FDSXOFR��$FDSXOFR�GH�-XiUH]��*XHUUHUR��LWD�JD]JD#JPDLO�FRP



� 0�7�,��5DIDHO�+HUQiQGH]�5H\QD� HV GRFHQWH�GH�OD�0DHVWUtD�HQ�6LVWHPDV�&RPSXWDFLRQDOHV�HQ�HO�,QVWLWXWR�7HFQROyJLFR�GH�
$FDSXOFR��$FDSXOFR�GH�-XiUH]��*XHUUHUR��UKHUQDQ�#\DKRR�FRP�P[

3ODQWHDPLHQWR�GHO�SUREOHPD
/D�SUREOHPiWLFD�VXUJH�HQ�TXH DFWXDOPHQWH�HO�,QVWLWXWR�7HFQROyJLFR�GH�$FDSXOFR�FRQWUROD�OD�UHFDXGDFLyQ�GH�SDJRV�GH�
UHFXSHUDFLyQ� FRQFHUQLHQWHV� D� FRQFHSWRV�GH� WUiPLWHV� � GH�PDQHUD� ItVLFD� \�PHGLDQWH�XQ� FRQWURO�PDQXDO� �HQ� IRUPDWRV�
LPSUHVRV��� (O� SODQWHO� QR� FXHQWD� FRQ� XQ� VLVWHPD� TXH� SHUPLWD� UHDOL]DU� SDJRV� FRQ� OD� XWLOL]DFLyQ� GH� WUDQVDFFLRQHV�
HOHFWUyQLFDV�\�PHGLDQWH�HO�FXDO�VH�WHQJD�XQD�DOWHUQDWLYD�SDUD�OD�HODERUDFLyQ�GH�WUiPLWHV�\�OD�GLVSRVLFLyQ�GH�VHUYLFLRV�
TXH�SHUPLWD�FRQFHGHU�OD�RSRUWXQLGDG�D�ORV�DOXPQRV�\�DGPLQLVWUDWLYRV�GH��UHDOL]DU�SDJRV�HQ�WLHPSR�\�IRUPD�DGHFXDGD��
HO�QR�FRQWDU�FRQ�XQD�DOWHUQDWLYD�QXHYD��LQQRYDGRUD��FRQILDEOH�\�HVWDEOH� FRQOOHYD�HO�WHQHU�TXH�UHDOL]DU�HVWDV�PRGDOLGDGHV�
GH�PDQHUD�WUDGLFLRQDO��DVt�FRPR�XQ�LQFUHPHQWR�HQ�JDVWRV�GH�WUDQVSRUWH� \�RFXSDFLyQ�GH�WLHPSR�DGLFLRQDO��HVWR�WLHQH�
UHSHUFXVLRQHV�HQ�OD�HFRQRPtD�GH�ORV�HVWXGLDQWHV�\�IDPLOLDUHV�VLHQGR�DIHFWDGRV�GLUHFWDPHQWH��DO�WHQHU�TXH�DEDQGRQDU�VXV�
DFWLYLGDGHV�ODERUDOHV�\�WUDVODGDUVH�SDUD�SRGHU�UHDOL]DU�HO��SDJR�DO�FRQFHSWR�GHO�WUiPLWH�FRUUHVSRQGLHQWH�HQ�XQD�VXFXUVDO�
EDQFDULD��HQ�HO�GLDJUDPD�GH�PRGHODGR�GH�QHJRFLRV�SRGHPRV�REVHUYDU�HO�SURFHVR�DFWXDO� �9HU�ILJXUD����
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$QWHFHGHQWHV
(O�LQWHUpV�SRU�SUHVHQWDU�HVWD�SURSXHVWD�GHO�PRGHODGR�GHO�VLVWHPD�HQ�HO�SUHVHQWH�DUWtFXOR��HV�GHELGR�D�SURSRQHU�XQD�

DOWHUQDWLYD�HQ�OD�PDQHUD�GH�UHDOL]DU�ORV�SDJRV�GH�UHFXSHUDFLyQ�FRQFHUQLHQWH�D�ORV�GLIHUHQWHV�FRQFHSWRV�GH�WUiPLWHV�HQ�
ODV�LQVWLWXFLRQHV�S~EOLFDV�GH�QLYHO�PHGLR�VXSHULRU�\�VXSHULRU�HQ�HVWRV�GtDV��HVSHFtILFDPHQWH�ORV�FRQFHSWRV�TXH�PDQHMD�
HO�,QVWLWXWR�7HFQROyJLFR�GH�$FDSXOFR��,7$���(O�FXDO�HV�XQ�UHIOHMR�GH�FRPR�ODV�DFWLYLGDGHV�HQ�HVWDV�LQVWLWXFLRQHV�VH�
HQFXHQWUDQ HQ�XQ�SXQWR�GH�LQDFWLYLGDG�HQ�HO�DYDQFH�WHFQROyJLFR��GDQGR�FRPR�UHVXOWDGR��TXH�QR�VH�HVWiQ�XWLOL]DQGR�ODV�
KHUUDPLHQWDV�TXH� HVWiQ�VLHQGR�DSURYHFKDGDV�SRU�HPSUHVDV�SULYDGDV��TXLHQHV�RWRUJDQ�D� ORV�XVXDULRV�SODWDIRUPDV�\�
DSOLFDFLRQHV� TXH� OHV� SHUPLWHQ� UHDOL]DU� SDJRV� GH� WUDPLWHV� GH� PDQHUD� PiV� HILFLHQWH� GHVGH� OD� FRPRGLGDG� GH� VXV�
GLVSRVLWLYRV��HQ�HO�EHQHILFLR�GH�VXV�LQWHUHVHV�

'H�HVWD�PDQHUD�VH�HQFXHQWUD�VLQ�DYDQFH�HO�FUHFLPLHQWR�\�GHVDUUROOR�GH�ODV�HVWDQFLDV�S~EOLFDV�\�OD�JUDQ�WDUHD�TXH�
WLHQH�HVWDV�LQVWLWXFLRQHV�TXH�VH�GHGLFDQ�D�OD�IRUPDFLyQ�GH�HVWXGLDQWHV� WpFQLFRV�\�SURIHVLRQLVWDV�HQ�iPELWRV�DFDGpPLFRV��
RWRUJiQGROHV� YDORUHV� PRUDOHV� \� VHQWLPLHQWRV� GH� pWLFD� SURIHVLRQDO�� VH� HQFXHQWUD� OLPLWDGD� HQ� DOJXQRV� VHUYLFLRV� TXH�
SUHVWDQ�D�OD�FRPXQLGDG�HVWXGLDQWLO�

3RU�HMHPSOR��HO�,QVWLWXWR�7HFQROyJLFR�GH�$FDSXOFR��XELFDGR�HQ�HO�HVWDGR�GH�*XHUUHUR��RIUHFH�VLHWH�GLIHUHQWHV�FDUUHUDV�
\�XQ�SRVJUDGR�HQ�VX�RIHUWD�HGXFDWLYD��OD�FXDO�FRQVWD�GH�XQD�PDWUtFXOD�GH�FXDWUR�PLO�WUHFLHQWRV�FLQFXHQWD�HVWXGLDQWHV�
DSUR[LPDGDPHQWH��LW�DFDSXOFR�HGX�P[����������&DGD�DOXPQR�GHQWUR�GH�OD�RIHUWD�HGXFDWLYD�GHO�SODQWHO��WLHQH�HO�GHEHU�
GH�FXPSOLU�FRQ�GLYHUVRV�SDJRV�GH�UHFXSHUDFLyQ��\�HQ�RFDVLRQHV�OD�QHFHVLGDG�GH�WUDPLWDU�DOJXQRV�GRFXPHQWRV��\�HVWR�HV�
UHVSHFWLYR�DO�DYDQFH�DFDGpPLFR�GHO�DOXPQR��FDGD�XQR�GH�ORV�SDJRV�SRU�VHUYLFLR�V��'HSyVLWRV���VH�UHDOL]D�GH�PDQHUD�
SUHVHQFLDO�DFXGLHQGR�D�XQD�LQVWLWXFLyQ�EDQFDULD��RFDVLRQDQGR�TXH��VH�GXSOLTXH�HO�WUDEDMR�GHO�SHUVRQDO�DGPLQLVWUDWLYR�
GHO�GHSDUWDPHQWR�ILQDQFLHUR�� ORV�JDVWRV�GH� WUDVODGR�\�HO�FRQVXPR�GH� WLHPSR�VHD�HOHYDGR SRU�SDUWH�GH� ORV�DOXPQRV��
GDQGR�FRPR�UHVXOWDGR�TXH�OD�HODERUDFLyQ�GH�XQ�WUiPLWH�VROLFLWDGR�VH�SURORQJXH�HQ�VX�UHDOL]DFLyQ�

7RGRV�ORV�SODQWHOHV�GH�QLYHO�PHGLR�VXSHULRU�\�VXSHULRU��VROLFLWDQ�D�ORV�DVSLUDQWHV�\�HVWXGLDQWHV�GH�OD�LQVWLWXFLyQ�TXH�
UHDOLFHQ�HVWH�WLSR�GH�GHSyVLWRV��HVWRV�VRQ�SDUWH�GH XQ�IRQGR�GH�UHFXSHUDFLyQ�SRU�SDUWH�GHO�SODQWHO�SDUD�SRGHU�FRVWHDU�
JDVWRV�GH�SDSHOHUtD�HQ�ODV�PD\RUtD�GH�ODV�RFDVLRQHV��FRPR�VRQ��)LFKD�GH�LQVFULSFLyQ��FRQVWDQFLD�GH�HVWXGLRV��FRQVWDQFLD�
GH� FDOLILFDFLRQHV�� WUDPLWH� GH� WLWXODFLyQ�� HQWUH� RWURV�� $QWHULRUPHQWH� HVWRV� SDJRV� HUDQ� UHDOL]DGRV� GHQWUR� GH� ODV�
LQVWLWXFLRQHV� HGXFDWLYDV�� SHUR� HO� SDVR� GHO� WLHPSR� \� ODV� SROtWLFDV� GH� ORV� SODQWHOHV� HGXFDWLYRV�� HQ� VX� PD\RUtD� OD�
DFUHGLWDFLyQ�GH�ORV�SODWHOHV�SRU�SDUWH�GH�OD�FHUWLILFDFLyQ�,62������VLVWHPD�GH�JHVWLyQ�GH�FDOLGDG���KD FDPELDGR��GDQGR�
FRPR�UHVXOWDGR�TXH�FDGD�SDJR�GH�HVWRV� WUiPLWHV�\�RWURV�JDVWRV�TXH�VH�JHQHUDQ�HQ�HO�SODQWHO� VHDQ�UHDOL]DGRV�SRU�HO�
DOXPQR�HQ�XQD�LQVWLWXFLyQ�EDQFDULD��VLHQGR�HVWD�HVSHFLILFDGD�SRU�HO�SODQWHO��/D�UD]yQ�GH�TXH�VH�UHDOLFH�GH�HVWD�PDQHUD�



HV�SRUTXH�D�OD�PD\RUtD�GH�ODV�HVWDQFLDV�S~EOLFDV�QR�VH�OHV�SHUPLWH�HO�PDQHMR�GH�GLQHUR�GH�PDQHUD�ItVLFD�GHQWUR�GHO�
SODQWHO�KR\�HQ�GtD�

2EMHWLYR GH�OD�SURSXHVWD
3RU OR WDQWR�PHGLDQWH�HVWH�PRGHODGR�SUHVHQWDGR�VH�SRGUi�GHVDUUROODU�XQ�VLVWHPD�SDUD�HO�,QVWLWXWR�7HFQROyJLFR�GH�

$FDSXOFR �HO� FXDO� SXHGH� VHU� DSOLFDGR� D� RWUDV� LQVWLWXFLRQHV GH� QLYHO�PHGLR� VXSHULRU� \� VXSHULRU�� S~EOLFDV� H� LQFOXVR�
SULYDGDV���PHGLDQWH�HO�FXDO�VH�UHDOLFHQ�HQ�OtQHD�ODV�WUDQVDFFLRQHV�GH�ORV�GHSyVLWRV� (V�GH�JUDQ�LQWHUpV�SDUD�OD�FRPXQLGDG�
HVWXGLDQWLO�\�SDUD�HO�GHSDUWDPHQWR�ILQDQFLHUR HO�WHQHU�XQD�QXHYD�PRGDOLGDG�TXH�XVH�ODV�WHFQRORJtDV FRQ�ODV�TXH�FXHQWDQ
HQ�OD�DFWXDOLGDG�HQ HO SODQWHO��SDUD�DWHQGHU�ODV�QHFHVLGDGHV�GH�DPERV�ODGRV��HQ�HO�FDVR�GH�ORV�HVWXGLDQWHV� WHQHU�XQD�
DOWHUQDWLYD�QXHYD�\�GLVSRQLEOH�HQ�FXDOTXLHU�KRUDULR�HQ�TXH�HO�DOXPQR�UHTXLHUD�UHDOL]DU�DOJ~Q�WUiPLWH� UHGXFLHQGR�HO�
WLHPSR�\�VROLFLWDQGR�XQ�WUiPLWH�PiV�iJLO \�SRU�SDUWH�GHO�GHSDUWDPHQWR�ILQDQFLHUR�HO�WHQHU�OD�RSRUWXQLGDG�GH�SUHVWDU�
DWHQFLyQ� ItVLFD� GHO� VHUYLFLR� D� XQD� FRPXQLGDG� PHQRU� HQ� WLHPSR FRQ� LQIRUPDFLyQ� DFWXDOL]DGD� \� HQ� RUGHQ� SDUD� ODV�
DXGLWRULDV�TXH�VH�HIHFW~HQ�DO�GHSDUWDPHQWR��FRQWHQLHQGR�ODV�DJORPHUDFLRQHV�GH�VROLFLWXGHV�SDUD�ORV�WUiPLWHV� GH�XQD�
PDQHUD�HILFLHQWH�� \�HQ�DPERV�FDVRV�HO�UHGXFLU�HO�JDVWR�HQ�UHFXUVRV�PDWHULDOHV�\�HFRQyPLFRV��HQ�OD�ILJXUD���SRGHPRV�
REVHUYDU�HO�SURFHGLPLHQWR�GHO�PRGHODGR�SURSXHVWR�
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'HVFULSFLyQ�GH�3URSXHVWD�GH�VROXFLyQ
$��FRQWLQXDFLyQ�VH�SUHVHQWD HO�PRGHODGR�GH�OD�VROXFLyQ�D�OD�SUREOHPiWLFD� OD�FXDO�SHUPLWLUi�TXH�ODV�IRUPDV�GH�SDJR�

GHO� ,QVWLWXWR�7HFQROyJLFR�GH�$FDSXOFR VH�SXHGDQ�UHDOL]DU�SRU�PHGLR�GHO GHVDUUROOR�GH XQD�SODWDIRUPD�ZHE�� OD�FXDO�
FHQWUDOL]DUi�ORV�GLIHUHQWHV�SDJRV�\�RWRUJDUi PiV�FRQWURO�GH�ORV�GHSyVLWRV�UHDOL]DGRV��SHUPLWLHQGR HO�UHJLVWUR�GH�FDGD�
XQD�GH�ODV�WUDQVDFFLRQHV�HIHFWXDGDV�HQ�OtQHD� JXDUGDQGR ORV GDWRV�HQ HO�VHUYLGRU GHO�VLVWHPD�GHO�,QVWLWXWR�7HFQROyJLFR�
GH�$FDSXOFR��RWRUJDQGR�FRQILDELOLGDG�GH�OD�LQIRUPDFLyQ�JHQHUDGD SRU�FDGD�GHSyVLWR��6LHQGR�HVWD�GH�VXPD�LPSRUWDQFLD�
SDUD�OD�UHDOL]DFLyQ�GH�WUiPLWHV�HQ�PHQRU�WLHPSR�SRVLEOH���FRQ�UHVSHFWR�D�OD�YDOLGDFLyQ�GH�ORV�GHSyVLWRV� \ SDUD�HO�SURFHVR�
GH�LQVFULSFLyQ�\�UHLQVFULSFLyQ�KDFHU�HO�FDPELR�GH�HVWDGR�GH�,QDFWLYR�D�$FWLYR�XQD�YH]�TXH�VHD�UHJLVWUDGR�HO�SURFHVR�GH�
OD�WUDQVDFFLyQ�UHDOL]DGD� \�GH�HVWD�PDQHUD WHQHU�HO�FRQWURO�HQ�OtQHD�GH�FDGD�WUDQVDFFLyQ�HOHFWUyQLFD�GH�ODV�GLIHUHQWHV�
RSHUDFLRQHV�RFXUULGDV�HQ�HO�VLVWHPD�VLHQGR�HVWDV GH�YLWDO�LPSRUWDQFLD�

(O�VLVWHPD SURSXHVWR�SDUD�ORV�SDJRV�HIHFWXDGRV�SRU�ORV�DOXPQRV�GHO�SODQWHO�HV�XQ�FRPSOHPHQWR�DO�6,,��6LVWHPD�
,QWHJUDO�GH�,QIRUPDFLyQ��GHO�WHFQROyJLFR�GH�$FDSXOFR�FRQ�HO�TXH�HQ�OD�DFWXDOLGDG�HVWi�RSHUDQGR�GH�PDQHUD�RILFLDO��SRU�
OR�TXH�FDGD�DOXPQR�SRGUi�GDU�GH�DOWD�XQ�XVXDULR�HQ�OD�SODWDIRUPD�ZHE�TXH�VHUi�GHVDUUROODGD� &RPR�IXQFLyQ�SULQFLSDO�
SDUD�HO�SDJR�GH�ORV�GHSyVLWRV�ORV�DOXPQRV�WLHQH�TXH�WUDVODGDUVH�D�XQD�VXFXUVDO�EDQFDULD��SRU�OR�TXH�FDGD�DOXPQR�WHQGUi�
DFFHVR�OD�SODWDIRUPD�ZHE�\�UHDOL]DUi FDGD�GHSyVLWR�FRUUHVSRQGLHQWH�DO�WUiPLWH�TXH�HVWH�HIHFWXDQGR��

&RQ� HO� QXHYR� VLVWHPD� GH� WUDQVDFFLRQHV�ZHE�� ORV� DOXPQRV� \D� QR� WHQGUiQ� OD� QHFHVLGDG� GH� WUDVODGDUVH� KDVWD� XQD�
VXFXUVDO�EDQFDULD�SDUD�HIHFWXDU�ORV�GHSyVLWRV�FRUUHVSRQGLHQWHV��VL�QR�SRGUiQ�HIHFWXDUORV�GHVGH�FXDOTXLHU�GLVSRVLWLYR�
FRQ�DFFHVR�D�LQWHUQHW��GHELGR�D�TXH�HVWH�VLVWHPD�HVWDUi�DORMDGR�HQ�HO�VHUYLGRU�GHO�LQVWLWXWR��JUDFLDV�D�OD�LQIUDHVWUXFWXUD�
FRQ�OD�TXH�FXHQWD�HO�SODQWHO� (O�VLVWHPD�GH�WUDQVDFFLRQHV�ZHE�HVWDUi�VLHPSUH�HQ�FRPXQLFDFLyQ�FRQ�HO�VHUYLGRU�GHO�SODQWHO�



\� FRQHFWDGR� OD� EDVH� GH� GDWRV� SRGHPRV� REVHUYDU� OD� SURSXHVWD� GH� FRQH[LyQ� TXH VH� SURSRQH� XWLOL]DU HQ HO� ,QVWLWXWR�
7HFQROyJLFR�GH�$FDSXOFR���YHU� ILJXUD����

),*85$�� 35238(67$�'( ',$*5$0$�'(�/$�$548,7(&785$�'(�&21(;,Ï1��&$62� ,167,7872�7(&12/Ï*,&2�'(�$&$38/&2�

'LDJUDPD�GH�FRQWH[WR
$JUHJDQGR�D�OR�DQWHULRU��VH�REVHUYD�XQ�GLDJUDPD�GH�FRQWH[WR��YHU�ILJXUD���� HO�FXDO�QRV�D\XGD�HQ�QXHVWUR�PRGHODGR��HV�
FRQ�HVWH�WLSR�GH�SUR\HFFLRQHV�TXH�SRGHPRV�HQWHQGHU�ORV�REMHWLYRV�TXH�VH�SXHGHQ�FRQVHJXLU��(O�GLDJUDPD�GH�FRQWH[WR�
D\XGD�D WHQHU�FODUR�QXHVWUR�HQWRUQR�\�XWLOL]D�SRU�OR�PHQRV�FXDWUR�SXQWRV FRPR�EDVH��HO�SULPHUR�QRV SHUPLWH�YLVXDOL]DU�
FRPR� HV� TXH� VH� SUHWHQGH� LPSOHPHQWDU� HO� VLVWHPD�� HO� VHJXQGR� QRV� DUURMD� OD� HVWUXFWXUD \� DUTXLWHFWXUD� JOREDO \� HO�
FRPSRUWDPLHQWR�GHO�GHVDUUROOR �6RPHUYLOOH��������\�HO� WHUFHUR�QRV�SHUPLWH�HQWHQGHU� ODV�SODQLOODV�TXH�QRV�GDUiQ� ODV�
JXtDV� SRU� ODV� FXDOHV� SRGUHPRV� HPSH]DU� OD� FRQVWUXFFLyQ� GH� OD� HVWUXFWXUD� \� SRU� ~OWLPR� HO� FXDUWR� SXQWR HVWH� WLSR� GH�
GLDJUDPDV�GH�PRGHODGR�RWRUJDQ�OD�GRFXPHQWDFLyQ�GH�ODV�GHFLVLRQHV�TXH�KHPRV�DGRSWDGR�� �(O�OHQJXDMH�XQLILFDGR�GH�
PRGHODGR��%RRFK��-DFREVRQ��5XPEDXJK���������



),*85$�� ',$*5$0$�'(�&217(;72



'LDJUDPD�GH�FDVRV�GH�XVR
/RV�GLDJUDPDV�GH�FDVRV�GH�XVR�VRQ�LPSRUWDQWHV�SDUD�YLVXDOL]DU��HVSHFLILFDU�\�GRFXPHQWDU�HO�FRPSRUWDPLHQWR�GHO�

HOHPHQWR�� HVWRV� GLDJUDPDV� IDFLOLWDQ� TXH� ORV� VLVWHPDV�� VXEVLVWHPDV� \� FODVHV� VHDQ� DERUGDEOHV� \� FRPSUHQVLEOHV�� DO�
SUHVHQWDU�XQD�YLVWD�H[WHUQD�GH�FyPR SXHGHQ�XWLOL]DUVH�HVWRV�HOHPHQWRV�HQ�XQ�FRQWH[WR�GDGR��/RV�GLDJUDPDV�GH�FDVRV�
GH�XVR� WDPELpQ�VRQ� LPSRUWDQWHV�SDUD�SUREDU� VLVWHPDV�HMHFXWDEOHV�D� WUDYpV�GH� LQJHQLHUtD� GLUHFWD�\�SDUD�FRPSUHQGHU�
VLVWHPDV�HMHFXWDEOHV�D� WUDYpV�GH� LQJHQLHUtD� LQYHUVD� (Q�HO�VLJXLHQWH�GLDJUDPD�SRGUHPRV�REVHUYDU�HO�FDVR GH�XVR�GH�
PDQHUD�JHQHUDO��SDUD�QXHVWUR�VLVWHPD�SURSXHVWR��HQWUH�XQD�LQWHUDFFLyQ�GH�OD�UHODFLyQ�TXH�WHQGUiQ�ORV�FDVRV�GH�XVR�\�ORV�
DFWRUHV�� HVWH� GLDJUDPD� SURSRQH� ODV� YLVWDV� SULQFLSDOHV� TXH� WHQGUi� HO� VLVWHPD�� VLHQGR� HVWH� GLDJUDPD� XQR� GH� ORV�PiV�
LPSRUWDQWHV� HQ� HO� PRGHODGR� GHQWUR� GH� OD� RUJDQL]DFLyQ� GHO� FRPSRUWDPLHQWR� GH� XQ VLVWHPD �YHU� )LJXUD� ���

&/'hZ��ϱ �/�'Z�D� �����^K^����h^K�'�E�Z�>���>�^/^d�D� z�d��>������^W��/&/���/KE�^͘

(O GLDJUDPD�GH�FDVRV�GH�XVR��VH�GLYLGH�SRU�WUHV�DFWRUHV��(O�SULPHU�$FWRU�8VXDULR��HV�UHIHUHQWH�D�ORV�HVWXGLDQWHV��
SHUVRQDO�DGPLQLVWUDWLYR�\�GRFHQWHV�TXH�QHFHVLWHQ�KDFHU�XVR�GHO�VLVWHPD� <�VH�HQFXHQWUD�DVRFLDGR�D�VLHWH�FDVRV�GH�XVR�
&8����&8����&8����&8����&8����&8����&8�����9HU�ILJXUD��� WDEOD�GH�HVSHFLILFDFLRQHV��

(O� VHJXQGR� $FWRU� 'HSDUWDPHQWR� DGPLQLVWUDWLYR�� KDFH� DOXVLyQ� DO� GHSDUWDPHQWR� TXH� VHUi� HO� HQFDUJDGR� GH� OD�
DGPLQLVWUDFLyQ�GHO�VLVWHPD��'HSDUWDPHQWR�ILQDQFLHUR�GHO�SODQWHO�� <�VH�HQFXHQWUD�DVRFLDGR�D WUHV�FDVRV�GH�XVR�&8����
&8����&8��� �9HU�ILJXUD����WDEOD�GH�HVSHFLILFDFLRQHV��

(O�WHUFHU�DFWRU�2SHQSD\��VHUi�XQ�VHUYLGRU�H[WHUQR��HO�FXDO�VHUi�HO�HQFDUJDGR�GH�OD�VHJXULGDG�\�HO�WUDVODGR�GH�IRQGRV�
PHGLDQWH�VX�$SL�5HVW���%DQFR�RULJHQ� %DQFR�GHVWLQR��YHU�ILJXUD���� <�VH�HQFXHQWUD�DVRFLDGR�D�XQ�FDVR�GH�XVR���&8���
9HU�ILJXUD����WDEOD�GH�HVSHFLILFDFLRQHV��

&8���
3HUPLWH�GDUVH�GH�DOWD�HQ�HO�VLVWHPD��LQJUHVDQGR�GDWRV�
SHUVRQDOHV�FRQ� OD�ILQDOLGDG�GH SRGHU UHDOL]DU�DOJXQD�
WUDQVIHUHQFLD�UHVSHFWR�D�XQ�FRQFHSWR�GH�WUiPLWH�

&8���
3HUPLWH�LQJUHVDU�DO�VLVWHPD��XQD�YH]�TXH�HO�XVXDULR�VH�
KD� UHJLVWUDGR�� SHUPLWLHQGR� TXH� SXHGD� FRQVXOWDU� ORV�
GLIHUHQWHV�DSDUWDGRV��\�KDFHU�XVR�GHO�PLVPR�

&8���
3HUPLWH�FRQVXOWDU�ORV�GLIHUHQWHV�WLSRV�GH�FRQFHSWRV�FRQ�
EDVH� HQ� ORV� FULWHULRV� TXH� KDQ� HVWDEOHFLGR� ORV�
GHSDUWDPHQWRV�SDUD�OD�UHDOL]DFLyQ�GH�WUiPLWHV��

&8���
3HUPLWH VHOHFFLRQDU�XQR�R�YDULRV�FRQFHSWRV�GH�SDJR��HQ�
FRQVHFXHQFLD��DO WUiPLWH�TXH�UHTXLHUDQ�UHDOL]DU�

&8���
3HUPLWH�XQD�YH]�UHDOL]DGR��HO�SURFHVR�GH�GDUVH�GH�DOWD��
SRGHU�LQJUHVDU�GDWRV�FRUUHVSRQGLHQWHV�D�OD�WDUMHWD�TXH�
RFXSDUD�SDUD�UHDOL]DU�OD�WUDQVIHUHQFLD�

&8���
3HUPLWH�DO� VLVWHPD�FRQVXOWDU�ORV�IRQGRV�GH�OD� WDUMHWD�
LQJUHVDGD \ UHDOL]DU�OD�WUDQVIHUHQFLD�DO�EDQFR�GHVWLQR�
FRUUHVSRQGLHQWH�D�OD�FXHQWD�GHO SODQWHO�

&8���
(O� DSL�UHVW� GHO� VHUYLGRU� GH� RSHQSD\�� SURFHGHUi� D�
HQFULSWDU� ORV� GDWRV� GH� WUDQVIHUHQFLD� GH� IRQGRV� \�
RWRUJDUD�XQD�UHVSXHVWD�GH�OD�WUDQVDFFLyQ��H[LWRVD�R�QR�
H[LWRVD���

&8���
3HUPLWH� JHQHUDU� HO� FRPSUREDQWH� GH� OD� WUDQVIHUHQFLD�
UHDOL]DGD� \� FRQVXOWDU ORV FRPSUREDQWHV� GH�
PRYLPLHQWRV UHDOL]DGRV�HQ�SHULRGRV�DQWHULRUHV�

&8���
3HUPLWH�FDQFHODU�OD�RSHUDFLyQ�HQ�FXDOTXLHU�PRPHQWR�
GXUDQWH� HO� SURFHVR�� �(VWR�� DQWHV� GH� UHDOL]DU� OD�
FRQILUPDFLyQ�GH�WUDQVIHUHQFLD��

&8���
3HUPLWH� DO� DGPLQLVWUDGRU� JHQHUDU� UHSRUWHV� TXH�
FRUUHVSRQGDQ� D� WUDQVIHUHQFLDV� UHDOL]DGDV� SRU�
FRQFHSWRV�\�SHULRGRV�UHVSHFWLYDPHQWH�

&8���
3HUPLWH�WHQHU�HO�FRQWURO�GH�ORV�XVXDULRV�TXH�VH�KDQ�
UHJLVWUDGR�HQ�HO�VLVWHPD���6ROR�YLVXDOL]DFLyQ�GH�
LQIRUPDFLyQ��VLQ�SRGHU�PRGLILFDU�GDWRV��

&8���
3HUPLWH�FRQWURODU�ORV�FRQFHSWRV�GH�SDJR���&UHDU��
9LVXDOL]DU��DFWXDOL]DU�\�ERUUDU��



'LDJUDPD�GH�GHVSOLHJXH
&RPR�SDUWH�GH�OD�SURSXHVWD�GHO�PRGHODGR�VH�WLHQH�OD�HVWUXFWXUD�JHQHUDO�TXH�PXHVWUD�ORV�DUWHIDFWRV�TXH�SHUWHQHFHQ

DO�PXQGR�UHDO��GHELGR�D�TXH�SHUPLWHQ�XQD�YLVXDOL]DFLyQ�GH�ORV�DVSHFWRV�ItVLFRV�GH�XQ�VLVWHPD��FDGD�XQR�GH�VXV�QRGRV�
UHSUHVHQWDQ�HOHPHQWRV�ItVLFRV�TXH�HVWDUiQ�LPSOLFDGRV�HQ�HO�WLHPSR�GH�HMHFXFLyQ GHO�VLVWHPD��HO�FXDO�JHQHUDOPHQWH�WLHQH�
DOJR�GH�PHPRULD�\��D�PHQXGR��FDSDFLGDG�GH�SURFHVDPLHQWR �(O�OHQJXDMH�XQLILFDGR�GH�PRGHODGR��%RRFK��-DFREVRQ��
5XPEDXJK���������$�FRQWLQXDFLyQ VH�PXHVWUD�HO�GLDJUDPD�GH�GHVSOLHJXH��YHU�ILJXUD����FRQFHUQLHQWH�D�OD�SURSXHVWD�GHO�
VLVWHPD� � �YHU� ILJXUD� ���� PHGLDQWH� XQD� UHSUHVHQWDFLyQ� JUiILFD� SDUD� ORV� QRGRV� TXH� IRUPDUDQ� SDUWH� GH� ORV� UHFXUVRV�
FRPSXWDFLRQDOHV GHQWUR�GH�OD�DUTXLWHFWXUD�SURSXHVWD�SDUD�OD�LPSOHPHQWDFLyQ�HQ�HO�SODQWHO�GHO�,QVWLWXWR�7HFQROyJLFR�GH�
$FDSXOFR�

&/'hZ��ϲ �/�'Z�D�������^W>/�'h��;/E^d/dhdK�d��EK>M'/�K ������Wh>�KͿ

&RPHQWDULRV ILQDOHV
/D�SURSXHVWD�GH�PRGHODGR TXH�VH�SUHVHQWy�HQ�HVWH�DUWtFXOR�FRUUHVSRQGH�D�OD�EDVH SDUD�HO�GHVDUUROOR�GH�XQ�VLVWHPD�

GH� SDJRV� HOHFWUyQLFRV� LQWHUEDQFDULRV�� SDUD� LPSOHPHQWDU� HQ� HVWDQFLDV� GH� HGXFDFLyQ� D� QLYHO� PHGLR� VXSHULRU�
�SUHSDUDWRULDV��\�VXSHULRU��XQLYHUVLGDGHV���VLHQGR�HVWDV�ODV�EDVHV�TXH�VH�FRQVLGHUDQ�QHFHVDULDV�SDUD�WHQHU�XQ�SDQRUDPD
JHQHUDO�GHO�GHVDUUROOR�TXH�VHUi�XWLOL]DGR�DO�PRPHQWR�GH�FUHDU�KH�LPSOHPHQWDU�OD�SURSXHVWD�PRGHODGD��VH�SUHVHQWDURQ�
VHLV�GLDJUDPDV��PRGHODGR�GH�QHJRFLRV��SURFHVR�DFWXDO���PRGHODGR�GH�QHJRFLRV��SURFHVR�SURSXHVWR���$UTXLWHFWXUD�GH�
FRQH[LyQ��SURSXHVWD�SDUD�HO ,QVWLWXWR�7HFQROyJLFR�GH�$FDSXOFR���GLDJUDPD�GH�FRQWH[WR��GLDJUDPD�GH�FDVRV�GH�XVR�GH�
PDQHUD�JHQHUDO�GHO�VLVWHPD�\�HO�GLDJUDPD�GH�GHVSOLHJXH��SURSXHVWD�SDUD�HO�LQVWLWXWR�WHFQROyJLFR�GH�$FDSXOFR���&DGD�
XQR�GH�HVWRV�GLDJUDPDV�VHUiQ�ORV�FLPLHQWRV�TXH�GDUiQ�HVWUXFWXUD�\�SHUPLWLUiQ�HO�GHVDUUROOR�GHO�VLVWHPD�
(VWR�SHUPLWLUi� DO� SODQWHO� FRQWLQXDU� FRQ� XQD�RIHUWD� GH� HGXFDFLyQ�GH� FDOLGDG�\�RIUHFHUi� D� ORV� DOXPQRV�� XQ� DPELHQWH�
DFDGpPLFR� DFWXDOL]DGR� FRQ� YDORUHV� \� SULQFLSLRV� SUHVHQWDGRV� GHVGH� OD� LQLFLDWLYD� GH� FRQVHUYDU� XQ� VLVWHPD� iJLO��
WHFQROyJLFR \�YDQJXDUGLVWD�HQ� OD�RIHUWD�GH�SUHVWDFLRQHV�GH� VHUYLFLRV��SRU�RWUD�SDUWH�HVWH� WLSR�GH� LQLFLDWLYDV�SXHGHQ�
RIUHFHU�JHQHUDU�PHMRUHV�UHVXOWDGRV�DFDGpPLFRV�HQ�ORV�HVWXGLDQWHV��PDQWHQLHQGR�HO�HQIRTXH�HQ�VXV�HVWXGLRV�\�GHMDQGR�
GH�ODGR�ODV�SUHRFXSDFLRQHV�RFDVLRQDGDV�SRU�ORV�PRYLPLHQWRV�GH�OD�LQVWLWXFLRQHV�EDQFDULDV�\�ORV�WUDPLWHV�GH�PDQHUD�
OHQWD�TXH�HIHFW~DQ�

5HIHUHQFLDV
%RRFK��*���5XPEDXJK��-���	�-DFREVRQ��,����������(O�OXQJXDMH�XQLILFDGR�GH�PRGHODGR� 0DGULG��(VSDxD���3HUDVRQ�(GXFDFLyQ��6�$�
GLJLWDOLVWKXE������GH�MXQLR�GH��������2EWHQLGR�GH�GLJLWDOLVWKXE��KWWSV���GLJLWDOLVWKXE�FRP�OD�HYROXFLRQ�GH�ORV�PHWRGRV�GH�SDJR�D�OR�ODUJR�GH�OD�

KLVWRULD�
6RPPHUYLOOH��,����������,QJHQLHULD�GH�VRIWZDUH� 0p[LFR��3HDUVRQ�(GXFDFLyQ�


