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5(680(1
'HELGR� D� ORV� DOWRV� FRVWRV� TXH� LPSOLFD� OD� RSHUDFLyQ� GH� HVWDFLRQHV� GH� ERPEHR� HQ� VLVWHPDV� GHVXPLQLVWUR�GH�DJXD��UHVXOWD�PiV�TXH�LQWHUHVDQWH�ORJUDU�OD�UHGXFFLyQ�GH�GLFKRV�FRVWRV�PHGLDQWH�XQDKHUUDPLHQWD�LQIRUPiWLFD�LQQRYDGRUD��(VWD�KHUUDPLHQWD�EXVFDUi�ORJUDU�ORV�DKRUURV�PHQFLRQDGRV�DWUDYpV�GH�OD�RSWLPL]DFLyQ�GH�OD�SURJUDPDFLyQ�GH�ERPEHR��9DULRV�HQIRTXHV�VREUH�HVWH�WHPD�\D�KDQVLGR�SUHVHQWDGRV��GHPRVWUiQGRVH�TXH�SXHGHQ�ORJUDUVH�DKRUURV�FRQVLGHUDEOHV��(O�SUHVHQWH� WUDEDMRXWLOL]D� XQ�PRGHOR� KLGUiXOLFR� VLPSOLILFDGR� \� SURSRQH� UHVROYHU� HO� SUREOHPD� GH� OD� SURJUDPDFLyQySWLPD�GH�ERPEHR�PHGLDQWH�XQD�WpFQLFD�GH�&RPSXWDFLyQ�(YROXWLYD��HVSHFtILFDPHQWH��$OJRULWPRV(YROXWLYRV�0XOWLREMHWLYR��3DUD�HVH�HIHFWR��IXH�XWLOL]DGR�XQ�UHFRQRFLGR�PpWRGR��HO�6WUHQJWK�3DUHWR(YROXWLRQDU\� $OJRULWKP �63($��� FRPELQDGR� FRQ� XQ� DOJRULWPR� KHXUtVWLFR� GH� IDFWLELOL]DFLyQEDVDGR� HQ� OD� KLGUiXOLFD� GH� HVWH� SUREOHPD�� (VWH� PpWRGR� DSXQWD� D� PLQLPL]DU� VLPXOWiQHDPHQWHFXDWUR� REMHWLYRV�� HO� FRVWR� GH� OD� HQHUJtD� HOpFWULFD� FRQVXPLGD�� HO� FRVWR� GH�PDQWHQLPLHQWR� GH� ODVERPEDV�� OD� SRWHQFLD� Pi[LPD� DOFDQ]DGD� �UHODFLRQDGD� FRQ� HO� FRVWR� GHO� VLVWHPD� HOpFWULFR� \� ODSRWHQFLD� UHVHUYDGD�� \� HO� GHVQLYHO� HQ� HO� UHVHUYRULR� HQWUH� HO� LQLFLR� \� HO� ILQDO� GHO� SHUtRGR� GHRSWLPL]DFLyQ�� 5HVXOWDGRV� H[SHULPHQWDOHV� GHPXHVWUDQ� ODV� YHQWDMDV� GH� XVDU� HO� 63($� VREUH� ORVPpWRGRV�KR\�XWLOL]DGRV�SRU�ORV�HVSHFLDOLVWDV�GH�ORV�FHQWURV�GH�GLVWULEXFLyQ�GH�DJXD�

� ,QYHVWLJDGRU��&HQWUR�1DFLRQDO�GH�&RPSXWDFLyQ��8QLYHUVLGDG�1DFLRQDO�GH�$VXQFLyQ��6DQ�/RUHQ]R��3DUDJXD\�� &RRUGLQDGRU�GH�,QYHVWLJDFLyQ��&HQWUR�1DFLRQDO�GH�&RPSXWDFLyQ��8QLYHUVLGDG�1DFLRQDO�GH�$VXQFLyQ��6DQ�/RUHQ]R�3DUDJXD\�



���,1752'8&&,21/D�FUHFLHQWH�GHPDQGD�GH�FRQVXPR�GH�DJXD�HQ�ODV�FLXGDGHV�KDFH�TXH�ORV�VLVWHPDV�GH�VXPLQLVWUR�VHWRUQHQ� FDGD� YH]� PiV� FRPSOHMRV�� 'HSHQGLHQGR� GH� ODV� YDULDEOHV� D� VHU� FRQVLGHUDGDV� \� GH� ORVREMHWLYRV�D�VHU�WRPDGRV�HQ�FXHQWD��HO�WUDEDMR�GH�RSWLPL]DU�OD�SURJUDPDFLyQ�GH�ERPEHR�VH�YXHOYHWDPELpQ� XQD� WDUHD� FRPSOLFDGD� \� GH� YLWDO� LPSRUWDQFLD�� SRU� OR� TXH� GLYHUVRV� DXWRUHV� YLHQHQDERUGDQGR�HO�WHPD�SUHVHQWDQGR�GLVWLQWRV�HQIRTXHV��(Q�SULQFLSLR��SURJUDPDFLRQHV�GHO�WLSR�OLQHDO�QR�OLQHDO��OLQHDO�PL[WD��HQWHUD��GLQiPLFD��HWF���IXHURQ�DSOLFDGDV�SDUD�RSWLPL]DU�XQ�~QLFR�REMHWLYR�HO� FRVWR� GH� OD� HQHUJtD� HOpFWULFD� GHO� ERPEHR �2UPVEHH�� ������� 3RU� RWUD� SDUWH�� /DQVH\� ������LQWURGXMR� HO� FRQFHSWR� GHO� Q~PHUR� GH� HQFHQGLGRV� GH� ODV� ERPEDV� FRPR� PHGLGD� VXVWLWXWD� SDUDHYDOXDU�HO�FRVWR�GH�PDQWHQLPLHQWR�GH�ODV�PLVPDV��VLHQGR�HVWH�HO�VHJXQGR�REMHWLYR�FRQVLGHUDGR�HQOD� ELEOLRJUDItD� UHFRSLODGD�� 5HFLHQWHPHQWH�� WpFQLFDV� GH� &RPSXWDFLyQ� (YROXWLYD� IXHURQLQWURGXFLGDV�DO�HVWXGLR�GH�HVWH�SUREOHPD��(Q�HIHFWR��0DFNOH��������UHDOL]y�XQD�RSWLPL]DFLyQ�GHVLPSOH�REMHWLYR��FRVWR�GH�HQHUJtD�HOpFWULFD��DSOLFDQGR�$OJRULWPRV�*HQpWLFRV��$*���PLHQWUDV�TXH6DYLF� ������� SURSXVR� OD� KLEULGDFLyQ� GH� ORV� $*� FRQ� XQ� PpWRGR� GH� E~VTXHGD� ORFDO� SDUD� ODRSWLPL]DFLyQ�GH�GRV�REMHWLYRV��FRVWR�GH�HQHUJtD�HOpFWULFD�\�FRVWR�GH�PDQWHQLPLHQWR�GH�ERPEDV��$GHPiV�� 6FKDHW]HQ� ������� UHDOL]y� XQ� HQIRTXH� XWLOL]DQGR�$*� \� HVWDEOHFLHQGR� SHQDOLGDGHV� D� ODYLRODFLyQ�GH�ODV�UHVWULFFLRQHV�GHO�SUREOHPD�SUHVHQWDGR�FRPR�XQD�RSWLPL]DFLyQ�GH�VLPSOH�REMHWLYR�'HELGR� DO� JUDQ� DYDQFH� REWHQLGR� UHFLHQWHPHQWH� HQ� HO� FDPSR� GH� OD� RSWLPL]DFLyQ� PXOWLREMHWLYR�=LW]OHU�� ������ \� D� OD� SUREDGD� XWLOLGDG� GH� ORV�PLVPRV� �6DYLF�� ������ 6RWHOR�� ������� HO� SUHVHQWHWUDEDMR� SURSRQH� OD� UHVROXFLyQ� GH� OD� SURJUDPDFLyQ� ySWLPD� GH� ERPEHR� FRPR� XQ� SUREOHPD� GHRSWLPL]DFLyQ�PXOWLREMHWLYR�TXH�SRU�SULPHUD�YH]�WUDWD�FRQ���REMHWLYRV�VLPXOWiQHRV�3DUD� GLFKR� HIHFWR�� HVWH� WUDEDMR� VH� HQFXHQWUD� RUJDQL]DGR� GH� OD� VLJXLHQWH� IRUPD�� OD� VHFFLyQ� �SUHVHQWD�XQD�GHVFULSFLyQ�GHO�SUREOHPD�GH�PLQLPL]DFLyQ�FRQ���REMHWLYRV��/D�VHFFLyQ����SUHVHQWD�HOPpWRGR�GH�UHVROXFLyQ�FRPSXWDFLRQDO� LPSOHPHQWDGR��HO�6WUHQJWK�3DUHWR�(YROXWLRQDU\�$OJRULWKP�63($���XQ�UHFRQRFLGR�$OJRULWPR�(YROXWLYR�0XOWLREMHWLYR��02($��0XOWLREMHFWLYH�(YROXWLRQDU\$OJRULWKP��� $GHPiV�� GHELGR� D� ODV� FDUDFWHUtVWLFDV� KLGUiXOLFDV� GHO� SUREOHPD�� VH� LQWURGXFH� ODFRPELQDFLyQ�GH�HVWH�PpWRGR�FRQ�XQ�DOJRULWPR�KHXUtVWLFR�GH�IDFWLELOL]DFLyQ�TXH�FRUULJH�VROXFLRQHVQR�IDFWLEOHV�GHVGH�HO�SXQWR�GH�YLVWD�KLGUiXOLFR��/D�VHFFLyQ���DQDOL]D�ORV�UHVXOWDGRV�H[SHULPHQWDOHVFRQVLGHUDQGR�XQ�SUREOHPD�SDUDGLJPD�SDUD�XQD�HVWDFLyQ�FRQ���ERPEDV��)LQDOPHQWH��OD�VHFFLyQ��UHVXPH�ODV�FRQFOXVLRQHV�GHO�WUDEDMR�\�ODV�UHFRPHQGDFLRQHV�SDUD�WUDEDMRV�IXWXURV�
���(/�352%/(0$�'(�/$�352*5$0$&,21�237,0$�'(�%20%(2�����&RQFHSWRV�EiVLFRV&RPR� OD� GHPDQGD� GH� DJXD� GH� XQD� SREODFLyQ� HV� YDULDEOH� HQ� HO� WLHPSR�� OD� FDQWLGDG� GH� DJXD� DVXPLQLVWUDU�SDUD�VDWLVIDFHU�GLFKD�GHPDQGD�GHEHUi�VHU�WDPELpQ�YDULDEOH�HQ�HO�WLHPSR��(Q�JHQHUDO�XQD� HVWDFLyQ� GH� ERPEHR� FXHQWD� FRQ� XQ� FRQMXQWR� GH� ERPEDV� GH� GLIHUHQWHV� FDSDFLGDGHV� TXHERPEHDQ� DJXD� D� XQR� R� PiV� UHVHUYRULRV�� (VWDV� ERPEDV� WUDEDMDQ� FRPELQDGDV� SDUD� ERPEHDU� ODFDQWLGDG� GH� DJXD� QHFHVDULD�� DWHQGLHQGR� D� ODV� UHVWULFFLRQHV� GHO� SUREOHPD� �HMHPSOR�� FDSDFLGDGPi[LPD�GHO� UHVHUYRULR���/XHJR�� GHSHQGLHQGR� GHO� LQVWDQWH� FRQVLGHUDGR�� DOJXQDV� ERPEDV� HVWDUiQHQFHQGLGDV�\�RWUDV�DSDJDGDV��$Vt��SURJUDPDU�HO�ERPEHR�HQ�XQD�HVWDFLyQ�FRQVLVWH�HQ�HVWDEOHFHU�ODFRPELQDFLyQ�GH�ERPEDV�D�XWLOL]DUVH�HQ�FDGD� LQWHUYDOR�GH�WLHPSR�GHO�KRUL]RQWH�GH�SODQLILFDFLyQ�3RU�OR�WDQWR��XQD�SURJUDPDFLyQ�GH�ERPEHR�HV�HO�FRQMXQWR�GH�WRGDV�ODV�FRPELQDFLRQHV�GH�ERPEDVD� XWLOL]DUVH� GXUDQWH� FDGD� LQWHUYDOR� GHO� KRUL]RQWH� GH� SODQLILFDFLyQ� �0DFNOH�� ������� 8QDSURJUDPDFLyQ�ySWLPD�GH�ERPEHR�SXHGH�GHILQLUVH�HQWRQFHV��FRPR XQD�SURJUDPDFLyQ�TXH�FXPSOHFRQ�ODV�UHVWULFFLRQHV�GHO�SUREOHPD��SHUR�TXH�DGHPiV�RSWLPL]D�ORV�REMHWLYRV�HVWDEOHFLGRV�
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�����0RGHOR�KLGUiXOLFR8Q�PRGHOR�KLGUiXOLFR�VLPSOLILFDGR�IXH�HVFRJLGR��(O�PLVPR�FRQVLVWH�HQ��XQD�IXHQWH�LQDJRWDEOH�GHDJXD�SRWDEOH��XQD�HVWDFLyQ�GH�ERPEHR�FRQVWLWXLGD�SRU�Q ERPEDV�TXH� LPSXOVDQ�HO� DJXD�GHVGH� ODIXHQWH�KDVWD�HO�UHVHUYRULR��XQ�UHVHUYRULR�GH�DOPDFHQDPLHQWR�GH�DJXD�\�XQD�WXEHUtD�DGXFWRUD�TXHFRQGXFH�HO�DJXD�GHVGH�OD�HVWDFLyQ�GH�ERPEHR�KDVWD�HO�UHVHUYRULR��/D�KLGUiXOLFD�H[LVWHQWH�D�SDUWLUGHO�UHVHUYRULR�QR�HV�FRQVLGHUDGD��(O�~QLFR�GDWR�QHFHVDULR�GH�HVWD�SDUWH�GHO�VLVWHPD�HV�OD�GHPDQGDGH�FRQVXPR��OD�FXDO�HV�DEDVWHFLGD�GHVGH�HO�UHVHUYRULR��(VWH�PRGHOR�VH�SUHVHQWD�HQ�OD�)LJXUD���

)LJXUD���0RGHOR�KLGUiXOLFR�DGRSWDGR������3HUtRGR�GH�RSWLPL]DFLyQ�H�LQWHUYDORV�GH�WLHPSR(O�SUHVHQWH�WUDEDMR�FRQVLGHUD�XQ�SHUtRGR�GH�RSWLPL]DFLyQ�GH�XQ�GtD��WRPDQGR�FRPR�GDWR�HO�SDWUyQGH� OD� GHPDQGD� GH� FRQVXPR� KLVWyULFR� SDUD� XQ� GtD� SURPHGLR�� (O� SHUtRGR� GH� RSWLPL]DFLyQ� IXHGLYLGLGR�HQ����LQWHUYDORV�GH���KRUD��6H�DVXPH�TXH�ODV�ERPEDV�SXHGHQ�VHU�DSDJDGDV�R�HQFHQGLGDVVROR� DO� LQLFLR�GH� FDGD� LQWHUYDOR�� ,QWHUYDORV� GH�PHQRU�GXUDFLyQ�SXHGHQ� VHU� FRQVLGHUDGRV� FXDQGRUHTXHULGRV��D�SHVDU�GH�TXH�UHVXOWD�XVXDO�OD�XWLOL]DFLyQ�GH�HVWRV�LQWHUYDORV�GH���KRUD������2EMHWLYRV�GH�OD�SURJUDPDFLyQ&RVWR�GH�OD�HQHUJtD�HOpFWULFD�FRQVXPLGD�� I���(O�FRVWR�GH�OD�HQHUJtD�HOpFWULFD�FRQVXPLGD�VH�UHILHUH�DO�JDVWR�TXH�VLJQLILFD�HO�FRQVXPR�GH�HQHUJtDHOpFWULFD�SRU�SDUWH�GH�ODV�ERPEDV�GH�OD�HVWDFLyQ�GH�ERPEHR�8Q�IDFWRU�LPSRUWDQWH�HQ�HO�FRVWR�GH�OD�HQHUJtD�HOpFWULFD�HV�OD�HVWUXFWXUD�GH�VXV�WDULIDV��(Q�PXFKRVVLVWHPDV�GH�VXPLQLVWUR�GH�HOHFWULFLGDG��HO�FRVWR�GH�OD�HQHUJtD�HOpFWULFD�QR�HV�HO�PLVPR�HQ�WRGDV�ODVKRUDV�GHO�GtD��GDGR�TXH�H[LVWHQ�KRUDV�GH�PD\RU�FRQVXPR�\�RWUDV�GH�PHQRU�FRQVXPR��VLQ�HPEDUJR�ODV� LQVWDODFLRQHV� GHEHQ� GLPHQVLRQDUVH� SDUD� HO� FRQVXPR�Pi[LPR��(VWR� HV� FRQRFLGR� FRPR� WDULIDGLIHUHQFLDGD��(VWH�WUDEDMR�FRQVLGHUDUi�XQD�WDULID�PiV�FDUD�SDUD�ODV�KRUDV�SLFR��7S��GH����D����KV��\RWUD�PiV�EDUDWD��7I���SDUD�HO�UHVWR�GHO�GtD�&DEH�GHVWDFDU�TXH�OD�LQIOXHQFLD�GH�HVWD�GLIHUHQFLD�WDULIDULD�GHQWUR�GH�OD�SURJUDPDFLyQ�GH�ERPEHRHV�QRWDEOH��\D�TXH�ORV�FRVWRV�GH�FRQVXPR�GH�HQHUJtD�HOpFWULFD�VH� UHGXFHQ�VL� OD�SURJUDPDFLyQ�GHERPEHR�ySWLPD�HVWDEOHFH�OD�PHQRU�FDQWLGDG�SRVLEOH�GH�ERPEDV�HQFHQGLGDV�GXUDQWH�HO�KRUDULR�GHWDULID�FDUD��KDFLHQGR�XVR�GH�OD�FDSDFLGDG�~WLO�GHO�UHVHUYRULR��7DPELpQ�FDEH�PHQFLRQDU�TXH�SXHGHQXWLOL]DUVH� WUHV� R�PiV� WDULIDV� VHJ~Q� VHD� HO� FDVR��0DWHPiWLFDPHQWH�� HO� FRVWR� GH� HQHUJtD� HOpFWULFDFRQVXPLGD�&H HVWi�GDGR�SRU�

UHVHUYRULR
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GRQGH�L LQWHUYDOR�GH�WLHPSR�GHO�SHUtRGR�GH�RSWLPL]DFLyQ��XWLOL]DGR�FRPR�XQLGDGEL FRPELQDFLyQ�GH�ERPEDV�HQ�HO�LQWHUYDOR�L �EL � %Q��% � ^���`��GHWDOOHV�HQ�VHF������Q Q~PHUR�GH�ERPEDVF�EL� HOHFWULFLGDG�FRQVXPLGD�HQ�HO�LQWHUYDOR�L��FRQ�OD�FRPELQDFLyQ�EL&RVWR�GH�PDQWHQLPLHQWR�GH�ODV�ERPEDV���I���(VWH�WUDEDMR�XWLOL]D�HO�FRQFHSWR�GHO�Q~PHUR�GH�HQFHQGLGRV�GH�ODV�ERPEDV��LQWURGXFLGR�HQ�/DQVH\��������FRPR�IRUPD� LQGLUHFWD�GH�PHGLU�HO�FRVWR�GH�PDQWHQLPLHQWR��(V�GHFLU��HO�GHVJDVWH�GH�XQDERPED� SXHGH� VHU� PHGLGR� LQGLUHFWDPHQWH� D� WUDYpV� GHO� Q~PHUR� GH� YHFHV� TXH� OD� PLVPD� KD� VLGRHQFHQGLGD��8Q� HQFHQGLGR� VH� FRQVLGHUD� FRPR� WDO� VROR� HQ� HO� FDVR� HQ� TXH� OD� ERPED� KD\D� HVWDGRDSDJDGD� HQ� HO� LQWHUYDOR� GH� WLHPSR� DQWHULRU�� 6L� OD� ERPED� \D� HVWDED� HQFHQGLGD� HQ� HO� LQWHUYDORDQWHULRU� \�FRQWLQ~D� HVWiQGROR�R� VH�DSDJD�HQ� HO� LQWHUYDOR� VLJXLHQWH�� QR� FRQVWLWX\H�XQ� HQFHQGLGR�$Vt��DO�GLVPLQXLU�HO�Q~PHUR�WRWDO�GH�HQFHQGLGRV�1H VH�HVWDUi�GLVPLQX\HQGR�LQGLUHFWDPHQWH�GLFKRFRVWR��3DUD�GHWHUPLQDU�1H VLPSOHPHQWH�VH�FXHQWD�HO�Q~PHUR�GH�HQFHQGLGRV�HQ�WRGRV�ORV��LQWHUYDORV\�D�HVWR�VH�VXPD�OD�PLWDG�GHO�Q~PHUR�GH�HQFHQGLGRV�HQWUH�HO�SULPHU�\�HO�~OWLPR� LQWHUYDOR��(VWR~OWLPR��FRQ�HO�REMHWR�GH�FRQVLGHUDU�SRVLEOHV�HQFHQGLGRV�TXH�H[LVWLHURQ�HQWUH�HO�GtD�DQWHULRU�\�HODFWXDO��VXSRQLHQGR�FLHUWD�SHULRGLFLGDG�HQ�ODV�SURJUDPDFLRQHV��(VWR�HV�� �^ ` � �^ `����� ������
� �� EEPD[EEPD[1 L LLH ��� ¦ � ���

'LIHUHQFLD�GH�QLYHO�HQ�HO�UHVHUYRULR�HQWUH�HO�LQLFLR�\�HO�ILQDO�GHO�SHUtRGR�GH��RSWLPL]DFLyQ���I���([LVWHQ�WUHV�QLYHOHV�LPSRUWDQWHV�D�VHU�FRQVLGHUDGRV�GHQWUR�GHO�UHVHUYRULR�D� XQ�QLYHO�PtQLPR�TXH�JDUDQWLFH� VXILFLHQWH�SUHVLyQ� HQ� ODV� WXEHUtDV� \�GHED�PDQWHQHUVH�SRUVHJXULGDG�HQ�FDVR�GH�LPSUHYLVWRV�TXH�GHPDQGHQ�JUDQ�FDQWLGDG�GH�DJXD�HQ�SRFR�WLHPSR�E� XQ�QLYHO�Pi[LPR�TXH�HYLWH�SpUGLGDV�HQ�ODV�WXEHUtDV�\�VHD�FRPSDWLEOH�FRQ�OD�FDSDFLGDG�GHOUHVHUYRULR�F� XQ� QLYHO� LQLFLDO� TXH� GHEH� WUDWDU� GH� VHU� UHFXSHUDGR� QXHYDPHQWH� DO� ILQDO� GHO� SHUtRGR� GHRSWLPL]DFLyQ�/RV� QLYHOHV�Pi[LPR�\�PtQLPR�GH� DJXD� HQ� HO� UHVHUYRULR� VHUiQ� FRQVLGHUDGRV� FRPR� UHVWULFFLRQHVSURSLDPHQWH�GLFKDV��GH�PDQHUD�TXH�HO�QLYHO�HQ�HO�UHVHUYRULR�DO�ILQDO�GH�FDGD�LQWHUYDOR�KL��GHEHUiVHU� PHQRU� R� LJXDO� TXH� HO� QLYHO� Pi[LPR� KPD[ \� PD\RU� R� LJXDO� TXH� HO� QLYHO� PtQLPR� KPLQ�� 6LQHPEDUJR�� OD� GLIHUHQFLD� GH� QLYHO� HQ� HO� UHVHUYRULR� HQWUH� HO� LQLFLR� \� HO� ILQDO� GHO� SHUtRGR� GHRSWLPL]DFLyQ�'K��VHUi�SODQWHDGD�FRPR�XQ�REMHWLYR�DGLFLRQDO�D�PLQLPL]DU��(VWR�VH�H[SUHVD�FRPR�> @ 6GETK L LL �����
�¦ � ' ���FRQ�� > @ 6GETKK LLLL ���� �� � ���VXMHWR�D� KL d KPD[KL t KPLQ



GRQGH�6 VXSHUILFLH�GHO�UHVHUYRULRT�EL� FDXGDO�ERPEHDGR�HQ�HO�LQWHUYDOR�L FRQ�OD�FRPELQDFLyQ�GH�ERPEDV�ELGL GHPDQGD�GH�FRQVXPR�HQ�HO�LQWHUYDOR�L8Q�PRGHOR�KLGUiXOLFR�FRPR�HO�GH�OD�)LJXUD���SUHVHQWD�RWUDV�UHVWULFFLRQHV�FRPR�x FDQWLGDG� GH� DJXD� VXPLQLVWUDGD� SRU� OD� IXHQWH�� VH� VXSRQGUi� HQ� HVWH� WUDEDMR� TXH� OD� IXHQWHSURSRUFLRQD�WRGD�HO�DJXD�TXH�VHD�QHFHVDULD�HQ�FXDOTXLHU�PRPHQWR�\�VLQ�FRVWRV�DGLFLRQDOHV�x FRQGLFLRQHV� QHFHVDULDV� GH� SUHVLyQ� HQ� OD� UHG�� VH� VXSRQGUi� TXH� ODV� FRQGLFLRQHV� GH� SUHVLyQPi[LPD�\�PtQLPD�HQ�ODV�WXEHUtDV�VRQ�VDWLVIHFKDV�FXDOTXLHUD�VHD�HO�QLYHO�HQ�HO�WDQTXH�x FDUDFWHUtVWLFDV�GH�ODV�YiOYXODV��QR�VHUiQ�WRPDGDV�HQ�FXHQWD�HQ�HVWH�WUDEDMR�x FDUDFWHUtVWLFDV� GH� ODV� ERPEDV� �FDXGDO�� SRWHQFLD�� HWF���� SDUD� ORV� H[SHULPHQWRV� IXHURQDGRSWDGDV�ODV�FDUDFWHUtVWLFDV�GH�ODV�ERPEDV�GH�XQ�VLVWHPD�UHDO�HQ�XVR��VHFFLyQ������7DEOD����x GHPDQGD�GH�FRQVXPR��FRQVLGHUDGD�DO�DGRSWDU�XQD�FXUYD�GH�GHPDQGD��VHFFLyQ������)LJXUD����3RWHQFLD�Pi[LPD�DOFDQ]DGD���I���0XFKDV�HPSUHVDV�GH�VXPLQLVWUR�GH�HQHUJtD�HOpFWULFD�IDFWXUDQ�D�ORV�XVXDULRV�GH�JUDQ�HQYHUJDGXUDEDViQGRVH� HQ� OD� SRWHQFLD� UHVHUYDGD� SRU� ORV�PLVPRV� \� FREUDQGR� XQ� HOHYDGR� FRVWR� DGLFLRQDO� DOPi[LPR�SLFR�GH�SRWHQFLD�TXH�KD\D�VREUHSDVDGR�GLFKR�YDORU� FRQWUDWDGR�� 3RU� OR� WDQWR�� VH� GHEHQUHGXFLU� HVWRV� SLFRV� GH� SRWHQFLD� SDUD� HYLWDU� GLFKRV� VREUH�FRVWRV��&RPR� SULPHUD� DSUR[LPDFLyQ� DGLFKR�SUREOHPD��HVWH�WUDEDMR�EXVFDUi�REWHQHU�SURJUDPDFLRQHV�GH�ERPEHR�ySWLPDV�TXH�PLQLPLFHQORV�SLFRV�GLDULRV�GH�SRWHQFLD��LQWURGXFLHQGR�OD�SRWHQFLD�Pi[LPD�DOFDQ]DGD�HQ�HO�GtD�3PD[ FRPR�XQREMHWLYR�D�VHU�PLQLPL]DGR��(VWD�SRWHQFLD�VH�FDOFXOD�FRQ�OD�HFXDFLyQ�> @�� LPD[ ESPD[3  ���GRQGH�S�EL� SRWHQFLD�XWLOL]DGD�HQ�HO�LQWHUYDOR�L�FRQ�OD�FRPELQDFLyQ�GH�ERPEDV�EL�(Q�FRQFOXVLyQ��HO�SUHVHQWH�WUDEDMR�FRQVLGHUDGD�ODV�FDUDFWHUtVWLFDV�GH�ODV�ERPEDV�GHO�VLVWHPD��VXVFDSDFLGDGHV�GH�ERPEHR��GH�PDQHUD�D�DEDVWHFHU�OD�GHPDQGD�GH�FRQVXPR�GH�OD�SREODFLyQ��YDULDEOHHQ�HO�WLHPSR���VLQ�YLRODU�ORV�QLYHOHV�Pi[LPR�\�PtQLPR�GHO�UHVHUYRULR�\�WUDWDQGR�GH�UHFXSHUDU�HOQLYHO� LQLFLDO� DO� ILQDO� GHO� GtD�� $O� PLVPR� WLHPSR�� VH� PLQLPL]DQ� ORV� FRVWRV� GH� HQHUJtD� HOpFWULFDFRQVXPLGD�\�GH�PDQWHQLPLHQWR�GH�ODV�ERPEDV��DVt�FRPR�OD�SRWHQFLD�Pi[LPD�DOFDQ]DGD������%RPEDV�\�5HVHUYRULR(Q� JHQHUDO�� HO� SUREOHPD� SRGUtD� FRQVLGHUDU� XQ� VLVWHPD� FRQ� Q ERPEDV� FHQWUtIXJDV� GH� YHORFLGDGFRQVWDQWH� DVRFLDGDV� HQ� SDUDOHOR�� TXH� SXHGHQ� VHU� HQFHQGLGDV� R� DSDJDGDV� VRODPHQWH� DO� LQLFLR� GHFDGD�KRUD��/DV�FDSDFLGDGHV�GH�ERPEHR�VRQ�FRQVLGHUDGDV�FRQVWDQWHV�SDUD�WRGDV�ODV�FRPELQDFLRQHVGXUDQWH� ORV� LQWHUYDORV�� (V� GHFLU�� D� FDGD� FRPELQDFLyQ� GH� ERPEDV� VH� SXHGH� DVLJQDU� XQ� YROXPHQERPEHDGR�GH�DJXD��HQHUJtD�HOpFWULFD�FRQVXPLGD�\�SRWHQFLD�HOpFWULFD�XWLOL]DGD��'ROTDFKHY�������0DWDL[�� ������ 6WUHHWHU�� ������� (O� FDXGDO� ERPEHDGR� SRU� XQD� FRPELQDFLyQ� GH� ERPEDV� QR� HVFRQVLGHUDGR� FRPR� OLQHDO� HQ� HVWH� WUDEDMR�� HV� GHFLU�� QR� HV� OD� VXPD� GLUHFWD� GH� ORV� FDXGDOHVERPEHDGRV�SRU�VHSDUDGR�SRU�FDGD�ERPED��YHU�6HFFLyQ������7DEOD����$GHPiV��HV� LPSRUWDQWH�TXH�HO� UHVHUYRULR� WHUPLQH�VX�FLFOR�GLDULR�FRQ�HO�PLVPR�QLYHO�FRQ�HO�TXHFRPHQ]y�HO�GtD�SXHV�FRQ�HVWR�VH�DVHJXUDUDQ�GRV�FRVDV�x TXH� QR� VH� ERPEHy� DJXD� GHPiV� SDUD� HOHYDU� HO� QLYHO� ILQDO� FRQ� UHVSHFWR� DO� LQLFLDO�� (VWHGHVQLYHO� LPSOLFD� DJXD� DFXPXODGD� HQ� HO� UHVHUYRULR� TXH� QR� IXH� XWLOL]DGD�� DXPHQWDQGR� HOFRVWR�GH�ERPEHR�LQ~WLOPHQWH�



x TXH�QR�VH�XWLOL]y�DJXD�\D�DOPDFHQDGD�HQ�HO�UHVHUYRULR�HQ�HO�SHUtRGR�DQWHULRU��TXHGDQGR�HOPLVPR�FRQ�XQ�QLYHO�ILQDO�SRU�GHEDMR�GHO�LQLFLDO��(VWH�GHVQLYHO�LPSOLFD�DJXD�TXH�GHEHUi�VHUUHFXSHUDGD� OXHJR� FRQ� HO� ERPEHR� \� TXH� DIHFWDUi� ODV� FRQGLFLRQHV� LQLFLDOHV� \� ODSURJUDPDFLyQ�GHO�VLJXLHQWH�SHUtRGR��GtD�VLJXLHQWH��(Q� VtQWHVLV�� GHEH� H[LVWLU� XQ� EDODQFH� R� HTXLOLEULR� GH� ODV�PDVDV� GH� DJXD� TXH� HQWUDQ� \� VDOHQ� GHOUHVHUYRULR�HQWUH�HO�LQLFLR�\�HO�ILQDO�GHO�SHUtRGR�GH�RSWLPL]DFLyQ��(O�PRGHOR�PDWHPiWLFR�DGRSWDGRHV�HQWRQFHV�HO�GH�EDODQFH�GH�PDVDV��2UPVEHH���������3RU�~OWLPR��HO�UHVHUYRULR�SRVHH�XQ�YROXPHQ~WLO�9XWLO� FRUUHVSRQGLHQWH� D� XQD� DOWXUD� ~WLO� KXWLO  � KPD[ �� KPLQ \� D� XQD� VXSHUILFLH� 6�� 8QD� YHQWDMDDGLFLRQDO�GH�HVWH�HQIRTXH�HV�OD�SHULRGLFLGDG��HV�GHFLU��SRGHU�XWLOL]DU�XQD�PLVPD�SURJUDPDFLyQ�GHERPEHR�SDUD�YDULRV�GtDV�FRQVHFXWLYRV��VL�OD�GHPDQGD�GH�FRQVXPR�QR�YDUtD�VXVWDQFLDOPHQWH������'HPDQGD�GH�&RQVXPR6LHQGR�OD�GHPDQGD�GH�FRQVXPR�XQ�GDWR�GH�HQWUDGD�GHO�SUREOHPD��OD�PLVPD�GHEH�VHU�REWHQLGD�DSULRUL� GH� IXHQWHV� FRQILDEOHV�� 9DULRV� PRGHORV� SDUD� GHWHUPLQDU� OD� GHPDQGD� GH� FRQVXPR� VRQSUHVHQWDGRV� HQ�2UPVEHH� ��������(O� SUHVHQWH� WUDEDMR� DGRSWD�XQD� FXUYD�GH�GHPDQGD� VLPLODU� D� ODXWLOL]DGD�HQ�6DYLF���������OD�FXDO�VH�SUHVHQWD�HQ�OD�)LJXUD���
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�����&RGLILFDFLyQ6HJ~Q� OD� WpFQLFD� GH� ORV� $OJRULWPRV� *HQpWLFRV� �*ROGEHUJ�� ������� HO� SULQFLSDO� UHTXLVLWR� SDUD� ODFRGLILFDFLyQ�GH�XQ�SUREOHPD�HV�TXH�OD�PLVPD�SXHGD�UHSUHVHQWDU�FDGD�VROXFLyQ�SRWHQFLDO��(VWR�VHORJUD�PHGLDQWH� XQD� UHSUHVHQWDFLyQ� DGHFXDGD� GH� ORV� SDUiPHWURV� GHO� SUREOHPD� \� OD� XQLyQ� GH� ORVPLVPRV�HQ�XQD�FDGHQD�R�VWULQJ��/RV�SDUiPHWURV�FRGLILFDGRV�VRQ�OODPDGRV�JHQHV�\�OD�FDGHQD�GHJHQHV�HV�FRQRFLGD�FRPR�FURPRVRPD��(Q�HVWH� FDVR�� XQ� FURPRVRPD� UHSUHVHQWD� D�XQ� LQGLYLGXR�RVROXFLyQ�SRVLEOH�GHO�SUREOHPD�$Vt��HO�DOIDEHWR�ELQDULR�IXH�DGRSWDGR�SDUD�FRGLILFDU�HO�SUREOHPD�GH�OD�SURJUDPDFLyQ�GH�ERPEHR�&DGD�ERPED��GXUDQWH�FDGD�LQWHUYDOR�GH�WLHPSR��HV�UHSUHVHQWDGD�SRU�XQ�ELW�GH�OD�FDGHQD��/XHJR��VLHO�YDORU�GHO�ELW�HV�FHUR��OD�ERPED�FRUUHVSRQGLHQWH�HVWDUi�DSDJDGD�GXUDQWH�HVWH�LQWHUYDOR�GH�WLHPSR�6L�HO�YDORU�HV�XQR��OD�ERPED�HVWDUi�HQFHQGLGD��3DUD�FDGD�LQWHUYDOR�GH�WLHPSR�VH�UHTXLHUHQ�Q ELWV�VLHQGR� Q HO� Q~PHUR� GH� ERPEDV� GH� OD� HVWDFLyQ�� /D� )LJXUD� �� PXHVWUD� OD� FRGLILFDFLyQ� SDUD� XQDHVWDFLyQ�FRQ�Q  ���ERPEDV��'H�HVWD�PDQHUD��XQD�FDGHQD�FRQVLVWHQWH�HQ���u ��� �����ELWV��GHVFULEHXQD�VROXFLyQ�FRPSOHWDPHQWH��3RU�OR�WDQWR��HO�Q~PHUR�WRWDO�GH�VROXFLRQHV�SRVLEOHV�VHUtD�GH����� #������ OR� FXDO� GHPXHVWUD� TXH� HVWH� HVSDFLR� GH� E~VTXHGD� QR� SRGUtD� VHU� WUDWDGR� SRU� PpWRGRVWUDGLFLRQDOHV��6LQ�HPEDUJR��GHELGR�D�ODV�UHVWULFFLRQHV�GHO�SUREOHPD��PXFKDV�GH�HVWDV�VROXFLRQHVQR� VHUiQ� IDFWLEOHV� \D� TXH� QR� FXPSOLUiQ� FRQ� ORV� QLYHOHV� Pi[LPR� \� PtQLPR� HVWDEOHFLGRV� HQ� HO



UHVHUYRULR��'H� DKt� VXUJH� OD�QHFHVLGDG�GH�XWLOL]DU�XQ� DOJRULWPR�GH� IDFWLELOL]DFLyQ�TXH� FRUULMD� ODVVROXFLRQHV�QR�IDFWLEOHV��GH�PDQHUD�D�VDWLVIDFHU� ODV�UHVWULFFLRQHV��(VWH�SURFHGLPLHQWR�KDUi�TXH�HOHVSDFLR�GH�E~VTXHGD�GH�VROXFLRQHV�TXHGH�UHGXFLGR�DO�HVSDFLR�GH�ODV�VROXFLRQHV�IDFWLEOHV�
KRUD � ��� ��ERPED %� %� %� %� %� ��� %� %� %� %� %�ELW � � � � � ��� � � � � �VLJQLILFDGR DSDJDGD HQFHQGLGD HQFHQGLGD DSDJDGD HQFHQGLGD ��� HQFHQGLGD DSDJDGD DSDJDGD DSDJDGD HQFHQGLGD)LJXUD����&RGLILFDFLyQ�GHO�SUREOHPD�GH�OD�SURJUDPDFLyQ�ySWLPD�GH�ERPEHR�SDUD��Q  ���ERPEDV������)RUPXODFLyQ�PDWHPiWLFD�GHO�SUREOHPD0LQLPL]DU��\� �I�[�  ��I��[�� I��[���I��[���I��[��GRQGH� I���FRVWR�GH�HQHUJtD�HOpFWULFD�FRQVXPLGD��YHU�HFXDFLyQ�����I���Q~PHUR�GH�HQFHQGLGRV�GH�ODV�ERPEDV��YHU�HFXDFLyQ�����I���GLIHUHQFLD�GH�QLYHO�HQ�HO�UHVHUYRULR��YHU�HFXDFLyQ�����I���SRWHQFLD�Pi[LPD�DOFDQ]DGD��YHU�HFXDFLyQ�����VXMHWR�D� KL  � K�[L��d KPD[KL  � K�[L��t KPLQ� SDUD�FDGD�LQWHUYDOR�LKL��QLYHO�HQ�HO�UHVHUYRULR�DO�ILQDO�GHO�LQWHUYDOR�L��YHU�HFXDFLyQ�����GRQGH� [�� ;�� %Qu�� HV�HO�YHFWRU�GH�GHFLVLyQ��%� �^���`�\� ��\���\�� \���\�� � < � 5� HV�HO�YHFWRU�REMHWLYR�(O�FRQMXQWR�GH�ODV�PHMRUHV�VROXFLRQHV�\ HV�FRQRFLGR�FRPR�)UHQWH�3DUHWR�)3�

���5(62/8&,21�87,/,=$1'2�02($(O�SUHVHQWH� WUDEDMR�HQIRFD� OD� UHVROXFLyQ�GHO�SUREOHPD�GH� OD�SURJUDPDFLyQ�ySWLPD�GH�ERPEHR�DWUDYpV� GH� $OJRULWPRV� (YROXWLYRV� 0XOWLREMHWLYR�� 02($� �=LW]OHU�� ������� (Q� HVH� VHQWLGR�� GRVUHFRQRFLGRV�PpWRGRV�IXHURQ�LPSOHPHQWDGRV��HO�63($��6WUHQJWK�3DUHWR�(YROXWLRQDU\�$OJRULWKP�SUHVHQWDGR�HQ��=LW]OHU��������\�HO�16*$��1RQGRPLQDWHG�6RUWLQJ�*HQHWLF�$OJRULWKP��SUHVHQWDGRHQ�6ULQLYDV���������DPERV�FRPELQDGRV�FRQ�XQ�DOJRULWPR�KHXUtVWLFR�GH�IDFWLELOL]DFLyQ�GHVDUUROODGRHVSHFtILFDPHQWH� SDUD� HVWH� WUDEDMR�� 6LQ� HPEDUJR�� GHELGR� D� TXH� HO� DQiOLVLV� FRPSDUDWLYR� GH� ORVUHVXOWDGRV� REWHQLGRV� SRU� DPERV� PpWRGRV�� XWLOL]DQGR� PpWULFDV� SURSLDV� GH� ORV� 02($� �9DQ9HOGKXL]HQ�� ������� KD� GHPRVWUDGR� OD� HQRUPH� VXSHULRULGDG� GHO� 63($� VREUH� HO� 16*$� HQ� HVWHSUREOHPD��6RWHOR���������VROR�VH�SUHVHQWDUi�OD�GHVFULSFLyQ�GHO�DOJRULWPR�GHO�63($�LPSOHPHQWDGR�DVt�FRPR�ORV�UHVXOWDGRV�REWHQLGRV�FRQ�HO�PLVPR������6WUHQJWK�3DUHWR�(YROXWLRQDU\�$OJRULWKP��63($�8Q�QXHYR�HQIRTXH�EDVDGR HQ�HO�6WUHQJK�3DUHWR (YROXWLRQDU\�$OJRULWKP IXH�GHVDUUROODGR�SDUD�HVWHWUDEDMR��(VWH�PpWRGR��PX\�UHODFLRQDGR�FRQ�ORV�$OJRULWPRV�*HQpWLFRV��*ROGEHUJ���������DOPDFHQDHQ�XQD�SREODFLyQ�H[WHUQD�3¶� ODV�PHMRUHV�VROXFLRQHV� �QR�GRPLQDGDV�� �=LW]OHU��������HQFRQWUDGRVHQ�XQD�SREODFLyQ�JHQHUDO�HYROXWLYD�3�HQ�FDGD�JHQHUDFLyQ��LWHUDFLyQ��GHO�DOJRULWPR��/D�FDOLGDG�GHODV�VROXFLRQHV�GH�3¶�\�GH�3�VH�PLGH�XWLOL]DQGR�HO�FRQFHSWR�GH�ILWQHVV �*ROGEHUJ���������TXH�HVWiDVRFLDGR� D� OD� SUREDELOLGDG� TXH� WLHQH� XQD� VROXFLyQ� GH� VHU� VHOHFFLRQDGD� SDUD� XQD� SUy[LPD



JHQHUDFLyQ�� /D� DVLJQDFLyQ� GHO� ILWQHVV D� ODV� VROXFLRQHV� VH� KDFH� GH� IRUPD� TXH� HO�PtQLPR� ILWQHVVDVLJQDGR� HQ� OD� SREODFLyQ� H[WHUQD� 3¶� VHD�PD\RU� TXH� FXDOTXLHU� ILWQHVV DVLJQDGR� HQ� OD� SREODFLyQHYROXWLYD�3��(VWR�HV�GHELGR�D�TXH�HQ�HO�63($�LPSOHPHQWDGR�HQ�HVWH�WUDEDMR��FXDQWR�PD\RU�VHD�HOILWQHVV GH� XQD� VROXFLyQ�� PD\RU� VHUi� OD� SUREDELOLGDG� GH� TXH� OD� PLVPD� VHD� VHOHFFLRQDGD�� 2WUDFDUDFWHUtVWLFD�HV�TXH�DPEDV�SREODFLRQHV��3�\�3¶��VH�MXQWDQ�SDUD�DSOLFDU�ORV�RSHUDGRUHV�JHQpWLFRVGH�VHOHFFLyQ��FUX]DPLHQWR�\�PXWDFLyQ��*ROGEHUJ���������PDQWHQLpQGRVH�FRQVWDQWH�HO�WDPDxR�GH�ODSREODFLyQ�3��3RU�RWUR�ODGR��(O�63($�SUHVHUYD�OD�GLYHUVLGDG�HQ�OD�SREODFLyQ�XVDQGR�UHODFLRQHV�GHGRPLQDQFLD�3DUHWR�H�LQFRUSRUDQGR�XQ�SURFHGLPLHQWR�GH�FOXVWHULQJ SDUD�UHGXFLU�HO�FRQMXQWR�GH�QRGRPLQDGRV�VLQ�GHVWUXLU�VXV�FDUDFWHUtVWLFDV��=LW]OHU���������(Q�JHQHUDO��HO�FOXVWHULQJ SDUWLFLRQD�XQFRQMXQWR� GH�P HOHPHQWRV� HQ� J JUXSRV� GH� HOHPHQWRV� UHODWLYDPHQWH� KRPRJpQHRV�� GRQGH� J���P�VHOHFFLRQDQGR� XQD� VROXFLyQ� UHSUHVHQWDQWH� SRU� FDGD� XQR� GH� ORV� J FOXVWHUV�� $Vt�� XQ� Q~PHURGHWHUPLQDGR� GH� J VROXFLRQHV� SXHGH� PDQWHQHUVH� HQ� OD� SREODFLyQ� H[WHUQD� SUHVHUYDQGR� ODVSULQFLSDOHV� FDUDFWHUtVWLFDV� GHO� )UHQWH� 3DUHWR� �=LW]OHU�� ������� $GHPiV�� RWUD� LPSRUWDQWHFDUDFWHUtVWLFD�GHO�63($�HV�VX�SURSLHGDG�GH�FRQYHUJHQFLD��QR�VLHPSUH�SUHVHQWH�HQ�RWURV�02($�(O�DOJRULWPR�LPSOHPHQWDGR�HQ�HVWH�WUDEDMR�HVWi�EDVDGR�HQ�HO�63($�RULJLQDO�SUHVHQWDGR�HQ�=LW]OHU�������SHUR�GLILHUH�GH�pO�HQ�ORV�VLJXLHQWHV�DVSHFWRV�x ,QFRUSRUDFLyQ�GH�XQ�DOJRULWPR�KHXUtVWLFR�GH�IDFWLELOL]DFLyQ��HO�FXDO�FRUULJH�ODV�VROXFLRQHV�QRIDFWLEOHV�REWHQLGDV�HQ�FDGD�LWHUDFLyQ�GH�PDQHUD�TXH�FXPSODQ�FRQ�ODV�UHVWULFFLRQHV�KLGUiXOLFDVGHO�SUREOHPD��'LFKR�DOJRULWPR�VHUi�SUHVHQWDGR�HQ�OD�VLJXLHQWH�VHFFLyQ�x 'REOH�FULWHULR�GH�SDUDGD��XQR�GH�ORV�FULWHULRV�GHWLHQH�DO�DOJRULWPR�VL�FLHUWR�Q~PHUR�Pi[LPRGH�JHQHUDFLRQHV�HV�DOFDQ]DGR��(O�RWUR�FULWHULR�OR�GHWLHQH�VL�QR�VH�LQFRUSRUDQ�QXHYDV�VROXFLRQHVQR�GRPLQDGDV�D�OD�SREODFLyQ�H[WHUQD�OXHJR�WUDQVFXUULGR�GH�FLHUWR�Q~PHUR�GH�JHQHUDFLRQHV�(O�3VHXGRFyGLJR�GHO�63($�SURSXHVWR�VH�SUHVHQWD�HQ�OD�)LJXUD���

)LJXUD����3VHXGRFyGLJR�GHO�63($�SURSXHVWR������$OJRULWPR�KHXUtVWLFR�GH�IDFWLELOL]DFLyQ&RPR�QR� WRGDV� ODV�VROXFLRQHV�REWHQLGDV�SRU�HO�63($�FXPSOHQ�FRQ� ODV�UHVWULFFLRQHV�KLGUiXOLFDVSUHVHQWDGDV�HQ�OD�HFXDFLyQ������HVWH�WUDEDMR�SURSRQH�OD�FRPELQDFLyQ�GH�ORV�$OJRULWPRV�(YROXWLYRVPHQFLRQDGRV�FRQ�XQ�DOJRULWPR�EDVDGR�HQ�OD�KHXUtVWLFD�GHO�SUREOHPD��HV�GHFLU��HQ�OD�KLGUiXOLFD�GHOPRGHOR�SUHVHQWDGR�HQ�OD�)LJXUD����'H�HVWD�IRUPD��VH�ORJUD�WUDQVIRUPDU�FDGD�VROXFLyQ�QR�IDFWLEOH�HQ�RWUD�TXH�FXPSOD�FRQ�ODV�UHIHULGDV�UHVWULFFLRQHV� 'LFKR�DOJRULWPR�VH�SUHVHQWD�HQ�OD�)LJXUD���

,QLFLR /HHU�SDUiPHWURV�HYROXWLYRV�SDUD�HO�DOJRULWPR��/HHU�SDUiPHWURV�+LGUiXOLFRV*HQHUDU�DOHDWRULDPHQWH�SREODFLyQ�LQLFLDO�3 \�IDFWLELOL]DU�3 VHJ~Q�UHVWULFFLRQHV�KLGUiXOLFDV*HQHUDFLyQ�*� ��0,(175$6�*���*PD[ \�QR�VH�KD�DOFDQ]DGR�D~Q�OD�FRQGLFLyQ�GH�SDUDGD&DOFXODU�YDORUHV�GH�ODV�IXQFLRQHV�REMHWLYR�SDUD�WRGDV�ODV�VROXFLRQHV�HQ�3(QFRQWUDU�VROXFLRQHV��QR�GRPLQDGDV�HQ�OD�SREODFLyQ�DFWXDO�30RGLILFDU�OD�SREODFLyQ�H[WHUQD�GH�VROXFLRQHV�QR�GRPLQDGDV�3¶ FRQ�ODV�PHMRUHV�VROXFLRQHV�GH�36,�HO�Q~PHUR�GH�VROXFLRQHV�HQ�OD�SREODFLyQ�H[WHUQD�3¶ H[FHGH�FLHUWR�Q~PHUR�Pi[LPR3XUJDU�3¶ PHGLDQWH�FOXVWHULQJ)LQ�6,&DOFXODU�HO�ILWQHVV�GH�FDGD�VROXFLyQ�HQ�3 \�3¶6HOHFFLRQDU�VROXFLRQHV�GH�OD�XQLyQ�GH�3 ��3¶$SOLFDU�RSHUDGRUHV�GH�FUX]DPLHQWR�\�PXWDFLyQ�SDUD�JHQHUDU�QXHYD�SREODFLyQ�3)DFWLELOL]DU�SREODFLyQ�3 VHJ~Q�UHVWULFFLRQHV�KLGUiXOLFDV�GHO�SUREOHPD*� �*����)LQ�0,(175$6(VFULELU�UHVXOWDGRV�HQ�DUFKLYR�GH�VDOLGD)LQ



)LJXUD��� 3VHXGRFyGLJR�GHO�$OJRULWPR�KHXUtVWLFR�GH�IDFWLELOL]DFLyQ
���5(68/7$'26�(;3(5,0(17$/(6�����3UREOHPD�SDUDGLJPD/RV�H[SHULPHQWRV�VH�UHDOL]DURQ�HQ�IXQFLyQ�D���WLSRV�GH�GHPDQGD�GH�FRQVXPR��EDMD��PHGLD�\�DOWD�DSOLFDGDV�D�XQ�SUREOHPD�HMHPSOR�LQVSLUDGR�HQ�XQ�FHQWUR�GH�GLVWULEXFLyQ�GH�DJXD�GH�OD�FLXGDG�GH$VXQFLyQ��3DUDJXD\��3RU�PRWLYRV�GH�HVSDFLR��VROR�VH�SUHVHQWDUiQ�ORV�UHVXOWDGRV�FRUUHVSRQGLHQWHVD� OD� GHPDQGD� EDMD�� \D� TXH� HV� OD� PiV� UHSUHVHQWDWLYD� SDUD� ORV� ILQHV� GH� HVWH� WUDEDMR�� /DVFDUDFWHUtVWLFDV�GH�HVWH�SUREOHPD�HMHPSOR�VRQ��D��XQD�HVWDFLyQ�GH�ERPEHR�FRQ�Q� ���ERPEDV��ODVFDUDFWHUtVWLFDV�GH�ODV�FRPELQDFLRQHV�VH�SUHVHQWDQ�HQ�OD�7DEOD�����E��XQ�UHVHUYRULR�FRQ�6� �����Pð��KPD[  ���P��KPLQ  ���P��KLQLFLDO  ���P��9XWLO  ��������Pñ��F��XQD�FXUYD�GH�GHPDQGD�GH�FRQVXPRFRPR�OD�PRVWUDGD�HQ�OD�)LJXUD����VLHQGR�HO�FDXGDO�WRWDO�GHPDQGDGR�4� ��������Pñ���GtD��GHPDQGDEDMD��� G�� XQD� HVWUXFWXUD� WDULIDULD� FRQ� 7S  � �� 7I��� &DEH� GHVWDFDU� TXH� VH� XWLOL]DURQ� ODV� PLVPDVFDUDFWHUtVWLFDV� SDUD� ORV� H[SHULPHQWRV� UHDOL]DGRV� FRQ� ODV� GHPDQGDV� PHGLD� \� DOWD�� YDULDQGRVRODPHQWH�HO�FDXGDO�GHPDQGDGR��4��7DEOD����&DUDFWHUtVWLFDV�GH�ODV�FRPELQDFLRQHV�GH�ERPEDV�XWLOL]DGDV�HQ�HO�SUREOHPD�SDUDGLJPD�
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