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$� PHGLGD� TXH� ORV� UHFXUVRV� DO� DEDVWR� GHO� DOXPQR� GH� GLVHxR� GLJLWDO� VH� YHQ� LQFUHPHQWDGRV�� HO� WLSR GH�VLVWHPDV�TXH�VRQ�FDSDFHV�GH�GLVHxDU�HQ�ODERUDWRULR�DXPHQWD�HQ�FRPSOHMLGDG�\�HQ�HQYHUJDGXUD��/D�PD\RUtD�GH� ODV� YHFHV� HO� SURIHVRU� VH� OLPLWD� D� H[SRQHU� FLUFXLWRV� VHFXHQFLDOHV� FOiVLFRV�� VLPLODUHV� D� ORV� \D� LQFOXLGRV�GHQWUR� GH�PLFURSURFHVDGRUHV� R�'63V� HVWiQGDU�� GH� IRUPD�TXH� HO� DOXPQR� DGTXLHUH� OD� LPSUHVLyQ� GH� HVWDU�³UHLQYHQWDQGR� OD� UXHGD´�� DXQTXH� VH� LQFLGD� HQ� HO� SURFHVR� D� PHGLGD�� (V� QHFHVDULR� EXVFDU� DSOLFDFLRQHV�RULJLQDOHV� TXH� GHPXHVWUHQ� OD� SRWHQFLD� GH� GLVSRQHU� GH� DUTXLWHFWXUDV� DELHUWDV� TXH� SHUPLWDQ� DGDSWDUVH� DGLVHxRV�SRFR�FRQYHQFLRQDOHV��(Q�HVWH�DUWtFXOR�SUHVHQWDPRV�XQD�SURSXHVWD�GH� LQFOXVLyQ� HQ� ORV� SODQHV�GH�HVWXGLR�GH�HOHFWUyQLFD�GLJLWDO�GH�XQ�FRQFHSWR�UHODWLYDPHQWH�UHFLHQWH�HQ�HO�FDPSR�GH�OD�FRPSXWDFLyQ�� ORV�DXWyPDWDV�&HOXODUHV��6H�SUHVHQWDQ�ORV�FRQFHSWRV�EiVLFRV��VX�UHODFLyQ�FRQ�HO�GLVHxR�HOHFWUyQLFR�\�VH�KDFH�XQ�DQiOLVLV�GH�VX�SDSHO�HQ�ORV�SODQHV�GH�HVWXGLR�GH�,QJHQLHUtD�(OHFWUyQLFD�
���,1752'8&&,Ï1
$� PHGLGD� TXH� HO� DOXPQR� SURIXQGL]D� HQ� ORV� FRQRFLPLHQWRV� GH� HOHFWUyQLFD� HV� LQWHUHVDQWH�GLVSRQHU� GH� VLVWHPDV� HQ� ORV� TXH� OD� DSOLFDFLyQ� GH� ODV� WpFQLFDV� GHVDUUROODGDV� VXSRQJD� XQ�EHQHILFLR� QHWR�� (VWR� HV� SDUWLFXODUPHQWH� FLHUWR� HQ� WRGR� OR� UHIHUHQWH� D� OyJLFD� SURJUDPDEOH��SXHVWR�TXH�OD�VLWXDFLyQ�WHFQROyJLFD�SRQH�DO�DEDVWR�GHO�HVWXGLDQWH�ORV�PHGLRV�VXILFLHQWHV�SDUD�GLVHxDU� H� LPSOHPHQWDU� HQ� OD� SUiFWLFD� VLVWHPDV� GH� XQD� HOHYDGD� FRPSOHMLGDG� D� XQ� FRVWH�UHDOPHQWH�UHGXFLGR�(Q�PXFKDV�RFDVLRQHV�� HO�SUREOHPD�TXH� VH�SODQWHD�HV�TXp� WLSRV�GH� VLVWHPD�HV� LQWHUHVDQWH�GLVHxDU�SDUD�DSURYHFKDU�DO�Pi[LPR�ODV�FDUDFWHUtVWLFDV�GH�ORV�VLVWHPDV�XWLOL]DGRV��/DV�PiV�GH�ODV� YHFHV� WHUPLQDPRV� SRU� HVWXGLDU� DUTXLWHFWXUDV� GH� VLVWHPDV� PLFURSURFHVDGRUHV� �FRQ� ODV�YDULDFLRQHV�SHUWLQHQWHV��VHD�SDUD�HQWRUQRV�GH�SURFHVDGR�GH�VHxDO�R�VHD�SDUD�XQD�DSOLFDFLyQ�HQ�FRQFUHWR���1R�REVWDQWH��HO�HOHYDGR�Q~PHUR�GH�GLVSRVLWLYRV�PLFURSURFHVDGRUHV�H[LVWHQWHV�HQ�HO�PHUFDGR�� MXQWR� FRQ� OD� JUDQ� YDULDFLyQ� HQ� HO� GLVHxR� GH� ORV� PLVPR� VXJLHUH� D� ORV� DOXPQRV� OD�SUHJXQWD� WtSLFD�� ¢SRU� TXp� KDFHUOR�� VL� \D� HVWi� KHFKR"�(VWD� SUHJXQWD� HV� WDQWR�PiV� LQWHUHVDQWH�FXDQGR� ODV� SUHVWDFLRQHV� TXH� VH� FRQVLJXHQ� VRQ� SREUHV� HQ� FRPSDUDFLyQ� FRQ� ORV� GLVSRVLWLYRV�FRPHUFLDOHV��\�FXDQGR�ORV�DOXPQRV�SHUWHQHFHQ�D�DVLJQDWXUDV�GH�~OWLPRV�FXUVRV�\�TXLHUHQ�YHU�OD�DSOLFDFLyQ�SUiFWLFD�\�UHQWDEOH�GHO�SURFHVR�GH�GLVHxR��\�QR��VLPSOHPHQWH��³UHLQYHQWDU�OD�UXHGD´�$~Q� PiV�� VXE\DFH� OD� FXHVWLyQ� GH� TXH� HVWXGLDQGR� DUTXLWHFWXUDV� GH� PLFURSURFHVDGRUHV��VHFXHQFLDOHV�SRU�GHILQLFLyQ��SHUGHPRV�GH�YLVWD�XQD�GH�ODV�PiV�VXJHUHQWHV�SRVLELOLGDGHV�GH�OD�OyJLFD�D�PHGLGD��HO�SDUDOHOLVPR�R�OD�FRQFXUUHQFLD��8WLOL]DQGR�HVWUXFWXUDV�FOiVLFDV�GH�PiTXLQDVVHFXHQFLDOHV�KDFHPRV�TXH�WRGR�XQ�VLVWHPD�GHSHQGD�GH�XQD�8QLGDG�GH�&RQWURO�FHQWUDO��FDSD]�GH�RUJDQL]DU�\� VHFXHQFLDU� WDUHDV�SHUR�� HQ�~OWLPD� LQVWDQFLD��FXHOOR�GH�ERWHOOD�SDUD� OD� WRPD�GH�GHFLVLRQHV��TXH�GHEH�KDFHUVH�GH�XQD�IRUPD�VHFXHQFLDO�\�FHQWUDOL]DGD�
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(Q� HVWH� DUWtFXOR� QRV� SURSRQHPRV� SUHVHQWDU� XQ� VLVWHPD� GLJLWDO� FRPSOHMR� FX\DV�FDUDFWHUtVWLFDV� OR� KDFHQ� HVSHFLDOPHQWH� LQWHUHVDQWH� SDUD� HO� HVWXGLR� WHyULFR� H� LPSOHPHQWDFLyQ�SUiFWLFD�VREUH�GLVSRVLWLYRV�HOHFWUyQLFRV�GLJLWDOHV��ORV�$XWyPDWDV�&HOXODUHV��6X�LQFOXVLyQ�HQ�ORV�WHPDULRV�GH� ODV�DVLJQDWXUDV�GH�(OHFWUyQLFD�DEUH�HO�DEDQLFR�GH�SRVLELOLGDGHV�\�GD�HMHPSORV�DO�DOFDQFH�GHO�IXWXUR�GLVHxDGRU�\�OH�SHUPLWH�YHU�ODV�SRVLELOLGDGHV�\�ODV�YHQWDMDV�UHDOHV�GH�GLVHxDU�KDUGZDUH�HVSHFtILFR�SDUD�GHWHUPLQDGDV�DSOLFDFLRQHV��(O�DUWtFXOR�VH�HVWUXFWXUD�HQ�WRUQR�D�FXDWUR�SXQWRV��(Q�SULPHU�OXJDU�GHVFULELPRV�HO�FRQFHSWR�GH�$XWyPDWD�&HOXODU�� WDQWR�GHVGH� VX�HYROXFLyQ�KLVWyULFD�FRPR�GHVGH�XQ�SXQWR�GH�YLVWD�PiV�IRUPDO�� (Q� VHJXQGR� OXJDU� VH� SURSRQHQ� DUTXLWHFWXUDV� GLJLWDOHV� HVSHFtILFDPHQWH� LGHDGDV� SDUD�LPSOHPHQWDU� $XWyPDWDV� &HOXODUHV�� (Q� WHUFHU� OXJDU�� \� FRPR� SXQWR� IXQGDPHQWDO�� VH� KDFH� XQ�HVWXGLR�GH�FyPR�SXHGHQ�LQWURGXFLUVH�HVWRV�VLVWHPDV�HQ�ORV�SODQHV�GH�HVWXGLR��ODV�DVLJQDWXUDV�TXH�HVH�YHUtDQ�LPSOLFDGDV�WDQWR�GH�OD�UDPD�GH�OD�HOHFWUyQLFD�FRPR�GH RWUDV�UDPDV�UHODFLRQDGDV��1R�VyOR�HVR��HQ�HO�FXDUWR�SXQWR�VH�SUHVHQWDQ�RWUR� WLSR�GH�DFWLYLGDGHV�GRFHQWHV�HQ� ODV�TXH� OD�LQFOXVLyQ� GH� HVWRV� QXHYRV� FRQFHSWRV� SXHGH� VXSRQHU� XQ� SUHFLRVR� EDJDMH� HQ� HO� FRQMXQWR� GH�FRQRFLPLHQWRV�GHO�DOXPQR��)LQDOPHQWH��HO�DUWtFXOR VH�FLHUUD�FRQ�XQ�UHVXPHQ�GH�OD�H[SHULHQFLD�GH�ORV�DXWRUHV�\�ORV�UHVXOWDGRV�REWHQLGRV��
���$87Ï0$7$6�&(/8/$5(6
(Q�HVWH�DSDUWDGR�SUHVHQWDUHPRV�ODV�FDUDFWHUtVWLFDV�TXH�GHILQHQ�ORV�$XWyPDWDV�&HOXODUHV��GHVGH�XQD�SHUVSHFWLYD� IRUPDO�H�KLVWyULFD��(O� OHFWRU�SXHGH�HQFRQWUDU�PXFKD�LQIRUPDFLyQ�DO�UHVSHFWR�HQ�OD�ELEOLRJUDItD�FLWDGD��
�����%UHYH�+LVWRULD�GH�ORV�$XWyPDWDV�&HOXODUHV
/RV�$XWyPDWDV�&HOXODUHV��D�ORV�TXH��HQ�DGHODQWH��QRV�UHIHULUHPRV�DEUHYLDGDPHQWH�FRPR�$&��VRQ�XQD�LGHDOL]DFLyQ�GH�VLVWHPDV�ItVLFRV�HQ�ORV FXDOHV�HO�WLHPSR�\�HO�HVSDFLR�VRQ�FRQVLGHUDGRV�PDJQLWXGHV�GLVFUHWDV��\�WRGDV�ODV�FDQWLGDGHV�ItVLFDV�SXHGHQ�WHQHU�YDORUHV�GHQWUR�GH�XQ�FRQMXQWR�ILQLWR�GDGR��(O�FRQFHSWR�IXQGDPHQWDO�IXH�SURSXHVWR�DOUHGHGRU�GH������SRU�-RKQ�YRQ�1HXPDQQ�HQ� XQ� LQWHQWR� GH� LPLWDU� HO� FRPSRUWDPLHQWR� GHO� FHUHEUR� KXPDQR� SDUD� FRQVWUXLU� XQD�PiTXLQD�FDSD]�GH� UHVROYHU�SUREOHPDV�PX\�FRPSOHMRV��/D� LGHD�EiVLFD�HUD�REYLDU� ODV�GLIHUHQFLDV�HQWUH�HVWUXFWXUD�GHO�SURFHVDGRU�\�GDWRV�DOPDFHQDGRV��FRQVLGHUiQGRORV�FRPR�GLIHUHQWHV�DVSHFWRV�GH�XQD� PLVPD� UHDOLGDG�� OR� FXDO� OH� OOHYy� D� YLVOXPEUDU� OD� IDFWLELOLGDG� GH� PiTXLQDV� FDSDFHV� GH�FRQVWUXLUVH�D�Vt�PLVPDV�D�SDUWLU�GH�XQ�PDWHULDO�GLVSRQLEOH�(O�SULPHU�$XWyPDWD�&HOXODU�DXWRUUHSOLFDEOH�SURSXHVWR�SRU�YRQ�1HXPDQQ�VH�FRPSRQtD�GH�XQD� PDWUL]� FXDGUDGD� ELGLPHQVLRQDO� GH� FpOXODV�� \� OD� HVWUXFWXUD� GH� DXWRUUHSURGXFFLyQ� HVWDED�FRPSXHVWD� SRU� XQRV� FXDQWRV� FLHQWRV� GH� FpOXODV� HOHPHQWDOHV�� &DGD� XQD� GH� HVWDV� FpOXODV�SUHVHQWDED� ��� SRVLEOHV� HVWDGRV� >�@�� /D� UHJOD� GH� HYROXFLyQ� SDUWtD� GHO� HVWDGR� DFWXDO� GH� FDGD�FpOXOD� \� GH� ODV� FXDWUR� FpOXODV� PiV� SUy[LPDV�� XELFDGDV� DUULED�� DEDMR�� D� OD� GHUHFKD� \� D� OD�L]TXLHUGD�GH�OD�FpOXOD�FHQWUDO��(Q�������ORV�$XWyPDWDV�&HOXODUHV�DFDSDUDURQ�GH�OOHQR�HO�LQWHUpV�JHQHUDO�GH�FLHQWtILFRV�GH�QXPHURVRV� FDPSRV��(O� GHWRQDQWH� IXH� XQ�DUWtFXOR�� DSDUHFLGR�HQ� 6FLHQWLILF�$PHULFDQ�� ILUPDGR�SRU� 0DUWLQ� *DUGQHU�� HO� FXDO� OODPDED� OD� DWHQFLyQ� VREUH� OD� H[WUDRUGLQDULD� FRPSOHMLGDG� TXH�HPHUJtD� GH� OD� HYROXFLyQ� GH� XQ� $XWyPDWD� &HOXODU� SURSXHVWR� SRFR� WLHPSR� DQWHV� SRU� -RKQ�&RQZD\�EDMR�HO�QRPEUH�GH�³(O�MXHJR�GH�OD�9LGD´�>�@��/D�PRWLYDFLyQ�SURIXQGD�GH�&RQZD\�HUD�OD�GH�SURSRQHU�UHJODV�VHQFLOODV�TXH�OOHYDVHQ�D�FRPSRUWDPLHQWRV�FRPSOHMRV��/D�UHJOD�VH�EDVDED�HQ�XQ�WDEOHUR�ELGLPHQVLRQDO�FXDGUDGR�HQ�HO�FXDO�FDGD�FpOXOD�SRGtD�HQFRQWUDUVH�HQ�GRV�HVWDGRV��YLYD��HVWDGR����R�PXHUWD��HVWDGR�����/D�UHJOD�GH�DFWXDOL]DFLyQ�GH�HVWDGRV�HUD�OD�VLJXLHQWH��XQD�FpOXOD�PXHUWD� URGHDGD� H[DFWDPHQWH� GH� WUHV� FpOXODV� YLYDV�YXHOYH� D� OD�YLGD��PLHQWUDV�TXH�XQD�
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FpOXOD� YLYD� URGHDGD� GH� PHQRV� GH� GRV� R� PiV� GH� WUHV� FpOXODV� YLYDV� PXHUH� GH� DLVODPLHQWR� R�VXSHUSREODFLyQ�� (Q� HVWH� FDVR� ODV� FpOXODV� YHFLQDV� FRUUHVSRQGHQ� QR� VRODPHQWH� D� ODV� FXDWUR�FpOXODV� DG\DFHQWHV�� VLQR� WDPELpQ� D� ODV� GLDJRQDOHV�� OR� FXDO� FRPSOHWD� XQD� YHFLQGDG� GH� RFKR�LQGLYLGXRV�DOUHGHGRU�GH�OD�FpOXOD�FHQWUDO�(Q�VX�DUWtFXOR�GH�������0DUWLQ�*DUGQHU� OODPy� OD�DWHQFLyQ VREUH�HO� LQHVSHUDGR�ULTXtVLPR�FRPSRUWDPLHQWR� TXH� SUHVHQWDED� OD� HYROXFLyQ� GH� ³9LGD´�� &RPSOHMDV� HVWUXFWXUDV� HPHUJtDQ� D�SDUWLU�GH�ODV�FRQILJXUDFLRQHV�LQLFLDOHV�\�HYROXFLRQDEDQ�GH�IRUPD�FDUDFWHUtVWLFD��(O�DUWtFXOR�GH�*DUGQHU�VXSXVR�HO�SLVWROHWD]R�GH�VDOLGD�SDUD�WRGD�XQD�YDVWD�VHULH�GH�OLWHUDWXUD�UHODFLRQDGD�FRQ�HO� ³-XHJR� GH� OD� 9LGD´�� PD\RUPHQWH� FHQWUDGD� HQ� LGHQWLILFDU� HVWUXFWXUDV� FRQ� SURSLHGDGHV�LQWHUHVDQWHV�\�HQ�XWLOL]DUODV�SDUD�FRPSXWDFLyQ��KDELpQGRVH�SRVWXODGR�HQ�QXPHURVDV�RFDVLRQHV�TXH�� DO� LJXDO� TXH� OD� UHJOD� GH� YRQ�1HXPDQQ�� HO� ³-XHJR� GH� OD�9LGD´� H[KLEH� OD� SURSLHGDG� GH�FRPSXWDFLyQ�XQLYHUVDO�

)LJXUD����(O�-XHJR�GH�OD�9LGD
7�� 7RIIROL�� 1�� 0DUJROXV� \� (�� )UHGNLQ� VXSLHURQ� YHU� OD� LPSRUWDQFLD� GH� ORV� $XWyPDWDV�&HOXODUHV�FRPR�HQWRUQR�GH�PRGHOL]DFLyQ�SDUD�VLVWHPDV�ItVLFRV��6X�LQYHVWLJDFLyQ�VH�FHQWUy�HQ�GHVFULELU� OD� DQDORJtD� H[LVWHQWH� HQWUH� WHRUtD� GH� LQIRUPDFLyQ� \� ODV� OH\HV� GH� OD� ItVLFD�� 'H� HVWH�PRGR��ORV�$XWyPDWDV�&HOXODUHV�VXSRQtDQ�XQ�PDUFR�H[FHOHQWH�SDUD�GHVDUUROODU�GLFKDV�LGHDV��(Q�FRQFUHWR�� XQD� GH� VXV� SULPHUDV� DSRUWDFLRQHV� IXH� OD� GH� GHPRVWUDU� FyPR� HV� SRVLEOH� FRQVWUXLU�OyJLFD� FRPSOHWDPHQWH� UHYHUVLEOH� WHPSRUDOPHQWH� D� SDUWLU� GH� OD� FXDO� VHD� SRVLEOH� LPSOHPHQWDU�FXDOTXLHU� RSHUDFLyQ� QXPpULFD� VLQ� SpUGLGD� GH� LQIRUPDFLyQ�� (O� SDUDGLJPD� GH� WRGD� HVWD�LQYHVWLJDFLyQ� HV� HO� PRGHOR� GH� FRPSXWDFLyQ� GH� %RODV� GH� %LOODU� �R� %%0�� SRU�%LOOLDUG� %DOO�0RGHO��� LQWURGXFLGR�SRU�)UHGNLQ� HQ� >�@�\� WUDGXFLGR� DO� OHQJXDMH� GH�$XWyPDWDV�&HOXODUHV� SRU�0DUJROXV�HQ�>�@�/D� SRVLELOLGDG� GH� UHSUHVHQWDU� HQ� OD� SDQWDOOD GH� XQ� RUGHQDGRU� OD� HYROXFLyQ� WHPSRUDO� GH�JUDQGHV� VLVWHPDV� D� XQD� IUHFXHQFLD� GH� YDULDV� DFWXDOL]DFLRQHV� SRU� VHJXQGR� VXSRQH� XQD�SRVLELOLGDG� VHULD� GH� UHDOL]DU� H[SHULPHQWRV� VREUH� XQLYHUVRV� DUWLILFLDOHV�� OD� HYROXFLyQ� GH� ORV�
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FXDOHV�SXHGH�VHU�FRQILJXUDGD�\�VHJXLGD SRU�XQ�REVHUYDGRU��7RIIROL�\�0DUJROXV�FRQVWUX\HURQ��D�PHGLDGRV�GH�ORV�����&$0����OD�SULPHUD�0iTXLQD�GH�SURSyVLWR�JHQHUDO�EDVDGD�HQ�$XWyPDWDV�&HOXODUHV� >�@�� OR�TXH� VXSXVR�XQ�SRWHQWH� HQWRUQR�GH� WUDEDMR� VREUH�HO� FXDO�SRQHU�D�SUXHED� ODV�QXHYDV�LGHDV��/D�PiTXLQD�SUHVHQWDED�FDUDFWHUtVWLFDV�HTXLSDUDEOHV�D�ORV�VXSHUFRPSXWDGRUHV�GH�DTXHOORV� WLHPSRV�� D� XQ� SUHFLR� EDVWDQWH� UD]RQDEOH� \� FRQ� FDSDFLGDGHV� GH� UHSUHVHQWDFLyQ�YHUGDGHUDPHQWH� VRUSUHQGHQWHV�� (VWH� VRSRUWH� ItVLFR� HVWLPXOy� HO� GHVDUUROOR� VXEVLJXLHQWH� GH�WpFQLFDV�UHODFLRQDGDV�FRQ�$XWyPDWDV�&HOXODUHV�\�MXJy�XQ�SDSHO�GHFLVLYR�HQ�OD�GLVHPLQDFLyQ�GH�ODV� QXHYDV� SHUVSHFWLYDV� HQWUH� XQD� DPSOLD� DXGLHQFLD� GH� FLHQWtILFRV�� LQWHUHVDGRV� SRU� VHJXLU� HO�FXUVR�GH�ODV�LQYHVWLJDFLRQHV�7DPELpQ� HQ� OD� GpFDGD� GH� ORV� ��� 6WHSKHQ�:ROIUDP� KL]R� VX� HQWUDGD� HQ� HO� FDPSR� GH� OD�LQYHVWLJDFLyQ� WHyULFD� VREUH� $&V�� 6XV� SULPHUDV� DSRUWDFLRQHV� FRQVLVWLHURQ� HQ� HO� HVWXGLR�VLVWHPiWLFR�\�GHWDOODGR�GH�XQD�IDPLOLD�GH�UHJODV�VHQFLOODV�XQLGLPHQVLRQDOHV��ODV�KR\�FRQRFLGDV�SRU� HO� QRPEUH� GH� 5HJODV� GH� :ROIUDP�� :ROIUDP� UHSDUy� HQ� HO� KHFKR� GH� TXH� XQ� $XWyPDWD�&HOXODU� QR� HV� PiV� TXH� XQ� VLVWHPD� GLQiPLFR� GLVFUHWR� \�� FRPR� WDO�� SUHVHQWD� OD� PD\RUtD� GH�FRPSRUWDPLHQWRV� HQFRQWUDGRV� HQ� VLVWHPDV� FRQWLQXRV�� SHUR� GHQWUR� GH� XQ�PDUFR�PXFKR�PiV�VLPSOH��:ROIUDP� SRVWXOy� TXH� XQ� FRQFHSWR� FRPR� HO� GH� FRPSOHMLGDG� SRGUtD� VHU� LQYHVWLJDGR�XWLOL]DQGR�PRGHORV�PDWHPiWLFRV�\�SHUPLWLHQGR�XQ�FiOFXOR�QXPpULFR�H[DFWR��EDViQGRVH�HQ�OD�QDWXUDOH]D�ERROHDQD�GHO�IHQyPHQR��HVWR�HV��VLQ�ORV�HUURUHV�QXPpULFRV�R�GH�WUXQFDPLHQWR�GH�ORV�PRGHORV�WUDGLFLRQDOHV��(O� KHFKR� IXQGDPHQWDO� TXH� HPHUJH� GH� ODV� LQYHVWLJDFLRQHV� GH�:ROIUDP� HV� TXH� VLVWHPDV�GLVFUHWRV� WDQ� VHQFLOORV� FRPR� ORV� TXH� pO� HVWXGLy� VRQ� FDSDFHV� GH� H[KLELU� XQ� FRPSRUWDPLHQWR�PDFURVFySLFR� H[WUHPDGDPHQWH� FRPSOHMR�� (VWD� SURSLHGDG�� TXH� HQ� VXV� SULPHURV� DUWtFXORV�DSDUHFH�FRPR DOJR�DSDUHQWHPHQWH�VLQ�UHOHYDQFLD��FRQ�HO�WLHPSR�KD�YHQLGR�D�FRQYHUWLUVH�HQ�HO�SXQWR� PiV� LPSRUWDQWH� UHODFLRQDGR� FRQ� ORV� $XWyPDWDV� &HOXODUHV�� (Q� XQ� OLEUR� GH� UHFLHQWH�DSDULFLyQ�>�@�:ROIUDP�UHVXPH�YHLQWH�DxRV�GH�WUDEDMR�LQWHQVLYR�HQ�HO�FDPSR�\�GHVFULEH�FRPR�OD� LGHD� GH� FRPSOHMLGDG� IXH� VXUJLHQGR� D�PHGLGD� TXH� OD� FDSDFLGDG� GH� VLPXODFLyQ� GH� JUDQGHV�VLVWHPDV� LED� DXPHQWDQGR� DO� GLVSRQHU� GH� UHFXUVRV� ItVLFRV� PiV� VRILVWLFDGRV�� SHUPLWLHQGR�REVHUYDU� SURSLHGDGHV� D� JUDQ� HVFDOD� GH� REVHUYDFLyQ�� (Q� HVH� VHQWLGR�� HO� LQFUHPHQWR� GH�SUHVWDFLRQHV� GH� ORV� RUGHQDGRUHV�� DVt� FRPR� HO� VXUJLPLHQWR� GH� HVWUXFWXUDV� HOHFWUyQLFDV�FRQILJXUDEOHV�TXH�SHUPLWDQ�LPSOHPHQWDU�VLVWHPDV�SDUWLFXODUHV��KDQ�VLGR�IDFWRUHV�GHFLVLYRV�HQ�OD�LQYHVWLJDFLyQ�
�����'HILQLFLRQHV
(Q�JHQHUDO��SDUD�WHQHU�XQ�$XWyPDWD�&HOXODU�QHFHVLWDPRV�

�� 8QD�PDWUL]�UHJXODU�GH�FpOXODV�TXH�FXEUH�XQD�SRUFLyQ�GH�XQ�HVSDFLR�G�GLPHQVLRQDO�
�� 8Q�FRQMXQWR�GH�YDULDEOHV�%RROHDQDV�-�U�W� ^-��U�W���-��U�W��������-P�U�W�`�OLJDGR�D�FDGD�QRGR�GH�OD�PDWUL]�\�TXH�QRV�GD�HO�HVWDGR�LQWHUQR�GH�FDGD�FpOXOD�HQ HO�WLHPSR�W ����������
�� 8QD�UHJOD�5 ^5�� 5������� 5P`�TXH�HVSHFLILFD�OD�HYROXFLyQ�WHPSRUDO�GH�ORV�HVWDGRV�HQ�OD�IRUPD�VLJXLHQWH�
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�������5HJODV�SUREDELOLVWDV
$�SDUWLU�GH�OD�GHILQLFLyQ�HVWULFWD��XQ�$XWyPDWD�&HOXODU�HV�XQ�VLVWHPD�GHWHUPLQLVWD��OD�UHJOD�HV�XQD�IXQFLyQ�ELHQ�GHILQLGD�\�XQD�FRQGLFLyQ�LQLFLDO�GDGD�HYROXFLRQDUi�VLHPSUH�GHO�PLVPR�PRGR��1R� REVWDQWH� SXHGH� VHU� FRQYHQLHQWH�� HQ� GHWHUPLQDGDV� DSOLFDFLRQHV�� WHQHU� FLHUWR� JUDGR� GH�DOHDWRULHGDG�HQ�OD�UHJOD��3RU�HMHPSOR��SRGUtD�VHU�GHVHDEOH�TXH�XQD�UHJOD�SHUPLWLHVH�VHOHFFLRQDU�XQR� HQWUH� YDULRV� SRVLEOHV� HVWDGRV� FRQ� SUREDELOLGDG� S�� $XWyPDWDV� &HOXODUHV� FX\D� 5HJOD� GH�(YROXFLyQ� LQFOX\D� SUREDELOLGDGHV� H[WHUQDV� UHFLEHQ� HO� QRPEUH� GH� $XWyPDWDV� &HOXODUHV�3UREDELOtVWLFRV��SDUD�GLVWLQJXLUORV�GH�DTXHOORV�TXH�FXPSOHQ�HVWULFWDPHQWH�OD�GHILQLFLyQ�DQWHULRU�XWLOL]DQGR�UHJODV�GHWHUPLQLVWDV�\�TXH�SXHGHQ�OODPDUVH�$XWyPDWDV�&HOXODUHV�'HWHUPLQLVWDV�(Q�OD�SUiFWLFD��OD�GLIHUHQFLD�HQWUH�$XWyPDWDV�&HOXODUHV�3UREDELOLVWDV�\�'HWHUPLQLVWDV�QR�HV�GHPDVLDGR�LPSRUWDQWH��/D�DOHDWRULHGDG�SXHGH�HQWUDU�HQ�OD�UHJOD�D�WUDYpV�GH�XQ�ELW�H[WUD�TXH��HQ�FDGD� SDVR� WHPSRUDO�� VHD� µ�¶� FRQ� SUREDELOLGDG� S \� µ�¶� FRQ� SUREDELOLGDG� ��S��LQGHSHQGLHQWHPHQWH� HQ� FDGD� SRVLFLyQ� GH� OD� PDWUL]�� (QWRQFHV� OD� FXHVWLyQ� SDVD� D� VHU� FyPR�JHQHUDU�XQ�ELW�DOHDWRULR�$GHPiV� GH� ODV� IRUPDV� FOiVLFDV� GH� JHQHUDU� Q~PHURV� DOHDWRULRV�� LQFOXVR� $XWyPDWDV�&HOXODUHV� 'HWHUPLQLVWDV� PX\� VHQFLOORV� VRQ� FDSDFHV� GH� JHQHUDU� FRPSRUWDPLHQWR� OR�VXILFLHQWHPHQWH�LPSUHGHFLEOH�FRPR�SDUD�VHU�FRQVLGHUDGR�DOHDWRULR��(Q�HVWRV�$XWyPDWDV�QR�KD\�RWUD� IRUPD�GH�FRQRFHU�HO� HVWDGR� IXWXUR�PiV�TXH�HMHFXWDU� OD�SURSLD� UHJOD� ORFDO��8QD�UHJOD�DVt�SXHGH� VHU�XWLOL]DGD�FRPR�JHQHUDGRU�GH�ELW� DOHDWRULR� FRQ�SUREDELOLGDG�����GH�HVWDU�HQ�HVWDGR�µ�¶��&RQ�HVWH�VLPSOH�PHFDQLVPR�SRGHPRV�LPSOHPHQWDU�$XWyPDWDV�&HOXODUHV�SUREDELOLVWDV�
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)LJXUD����(VWUXFWXUD�FRUUHVSRQGLHQWH�DO�$XWyPDWD�GH�:ROIUDP
8QD� SRVLELOLGDG� DELHUWD� FXDQGR� VH� WUDEDMD� FRQ� $XWyPDWDV� XQLGLPHQVLRQDOHV� HV� OD� GH�UHSUHVHQWDU� OD� HYROXFLyQ� D� OR� ODUJR� GHO� WLHPSR�� 3DUD� HOOR�� GLVSRQLHQGR� GH� VLVWHPDV� GH�UHSUHVHQWDFLyQ�GH�OD� LQIRUPDFLyQ�ELGLPHQVLRQDOHV�FRPR� �HV�QRUPDO��HV�SRVLEOH�DVLJQDU�HO�HMH�YHUWLFDO� DO� WLHPSR� H� LU� UHSUHVHQWDQGR� FDGD� XQD� GH� ODV� HYROXFLRQHV� TXH� YDQ� DSDUHFLHQGR� HQ�VXFHVLYDV� LWHUDFLRQHV�� (VWR� SXHGH� OOHYDUVH� D� FDER� PX\� IiFLOPHQWH� PHGLDQWH� PHPRULDV� R�UHJLVWURV�GH�GHVSOD]DPLHQWR��REWHQLHQGR�GLDJUDPDV�FRPR�ORV�TXH�VH�PXHVWUDQ�HQ�OD�ILJXUD����TXH� FRUUHVSRQGH� DO� $XWyPDWDV� GH� :ROIUDP� FRQ� OD� GHQRPLQDGD� UHJOD� ���� HQ� OD� TXH� VH�UHSUHVHQWDQ�ODV�FpOXODV�D���HQ�QHJUR�\�ODV�FpOXODV�D���HQ�EODQFR��(O�WLHPSR�DYDQ]D�HQ�HO�VHQWLGR�GHVFHQGHQWH�GH�ODV�\�
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(O� HVTXHPD� GDGR� SXHGH� LU� FRPSOHWiQGRVH� SDXODWLQDPHQWH� SDUD� ORJUDV� VLVWHPDV� PiV�FRPSOHMRV� FRQ� SURSLHGDGHV� LQWHUHVDQWHV�� /D� YHFLQGDG� ELGLPHQVLRQDO� GH� 0DUJROXV�� SRU�HMHPSOR��DGPLWH�LPSOHPHQWDFLRQHV�VHFXHQFLDOHV�EDVWDQWH�HILFLHQWHV�XWLOL]DQGR�XQD�PHPRULD�\�HO� HVTXHPD� SUHVHQWDGR� HQ� OD� ILJXUD� �� >�@�� 1R� REVWDQWH�� OD� DUTXLWHFWXUD� VHFXHQFLDO� LPSRQHQ�UHVWULFFLRQHV� LQHOXGLEOHV� VREUH� HO� WLHPSR� GH� SURFHVDGR� GH� ORV� GDWRV�� KDFLHQGR� TXH� GHSHQGD�GLUHFWDPHQWH�GHO�Q~PHUR�GH�FpOXODV�GHO�VLVWHPD�\�SHUGLHQGR� OD�FDUDFWHUtVWLFD�GH� SDUDOHOLVPR��8QD�DUTXLWHFWXUD�PiV�DGHFXDGD�SDUD�HO�SUREOHPD�SRGUtD�VHU�OD�LQWHUFRQH[LyQ�GH�FpOXODV�FRPR�ODV�PRVWUDGDV�HQ�OD�ILJXUD����FRQ�OR�TXH�VH�FRQVLJXH�REWHQHU�GH�QXHYR�XQ�HVTXHPD�SDUDOHOR�TXH�UHDOLFH�XQD�HYROXFLyQ�FRPSOHWD�HQ�XQ�~QLFR�FLFOR�GH�UHORM�

0(025,$

0DSD�/RFDO
5HJLVWURV

&21752/

81,'$'�'(�352&(6$'2

*HQHUDGRU�GH�3DULGDG
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)XQF��3DUDSDUESDUFSDUGSDU
)XQF��,PSDUDLPSDUELPSDUFLPSDUGLPSDU SDULGDG ORDG HQDEOH FORFN

'DWRV�H[WHUQRV

)LJXUD����$UTXLWHFWXUD�FRQFXUUHQWH�SDUD�OD�YHFLQGDG�GH�0DUJROXV
&RQ�PX\�SRFDV�YDULDFLRQHV�ORV�UHVXOWDGRV�TXH�VH�REWLHQHQ�VRQ�IDVFLQDQWHV��(Q�OD�ILJXUD���SUHVHQWDPRV�HO�HVTXHPD�GH�XQD�FpOXOD�HQ�XQD�PDWUL]�ELGLPHQVLRQDO��/D�FpOXOD�VH�FRPSRQH�GH�XQ�PXOWLSOH[RU�TXH�DFW~D�HQ�IXQFLyQ�GH�XQ�JHQHUDGRU�GH�Q~PHURV�DOHDWRULR��GH�WDO�IRUPD�TXH�HQ� FDGD� LWHUDFLyQ� OD� FpOXOD� ³FRSLD´� HO� YDORU� GH� XQR� GH� ORV� FXDWUR� YHFLQRV� GLVSXHVWRV� D� VX�DOUHGHGRU�� HV� OD� GHQRPLQDGD� 5DQGRP� 1HLJKERXU� 5XOH�� 515�� TXH� SURPHGLDGD�PDFURVFySLFDPHQWH� GD� OD� VROXFLyQ� GH� OD� (FXDFLyQ� GH� /DSODFH� HQ� XQD� JHRPHWUtD� FRQ�FRQGLFLRQHV�GH�FRQWRUQR�FRQRFLGDV�>�@�$~Q�PiV��HV�SRVLEOH�LU�DXPHQWDQGR�SDXODWLQDPHQWH�ORV�UHFXUVRV�KDUGZDUH�GH�OD�FpOXOD��GH�WDO�IRUPD�TXH�WRGR�SXHGD�KDFHUVH�GH�IRUPD�DXWRPiWLFD��(Q�OD�ILJXUD���VH�PXHVWUD�TXH�HO�SURSLR�SURFHVR�GH�SURPHGLDGR�PDFURVFySLFR� HV� VXVFHSWLEOH� GH� VHU LQFOXLGR� HQ� OD�SURSLD�FpOXOD�FRQ�VyOR� LQWURGXFLU� XQ� FRQWDGRU�� (O� DFFHVR� D� ORV� YDORUHV� LQVWDQWiQHRV� GHO� $XWyPDWD� VH� YXHOYH�SUHVFLQGLEOH�\�WUDV�XQ�Q~PHUR�FRUWR�GH�HYROXFLRQHV�VH�GLVSRQH�GH�OD�VROXFLyQ�GH�OD�HFXDFLyQ�\D�SURPHGLDGD�
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)LJXUD����&pOXOD GHO�$XWyPDWDV�515�FRQ�SURPHGLDGR
���$6,*1$785$6�5(/$&,21$'$6
9LVWDV� ODV� HVWUXFWXUDV� HOHFWUyQLFDV� TXH� GDQ� OXJDU� D� LPSOHPHQWDFLRQHV� GH� ORV� DXWyPDWDV�FHOXODUHV�� HQ� HVWH� DSDUWDGR� KDUHPRV� XQ� UHSDVR� GH� DTXHOODV� DVLJQDWXUDV� HQ� ODV� TXH� GHEH�FRQVLGHUDUVH� OD� LQWURGXFFLyQ�GH�HVWRV�QXHYRV�FRQFHSWRV��/D�OLVWD�GH�DVLJQDWXUDV�VH�UHILHUH��HQ�FRQFUHWR��DO�SODQ�GH�HVWXGLRV�GH�,QJHQLHUtD�GH�7HOHFRPXQLFDFLyQ�TXH�VH�LPSDUWH�DFWXDOPHQWH�HQ� OD� (VFXHOD� 7pFQLFD� 6XSHULRU� GH� ,QJHQLHURV� GH� 7HOHFRPXQLFDFLyQ� GH� OD� 8QLYHUVLGDG�3ROLWpFQLFD� GH� 9DOHQFLD�� HQ� OD� TXH� GHVDUUROODPRV� IXQGDPHQWDOPHQWH� QXHVWUD� GRFHQFLD� ORV�DXWRUHV��SHUR�KHPRV�LQWHQWDGR�DGRSWDU XQ�HQIRTXH�OR�PiV�JHQpULFR�SRVLEOH�SDUD�TXH�IiFLOPHQWH�SXHGD�VHU�DGDSWDGD�D�RWUDV�FLUFXQVWDQFLDV�HVSHFtILFDV�'LVWLQJXLUHPRV�� HQ� HVWH� DSDUWDGR�� ODV� DVLJQDWXUDV� HOHFWUyQLFDV� SURSLDPHQWH� GLFKDV�GH� ODV�DVLJQDWXUDV� GH� RWUR� iPELWR� FX\RV� FRQRFLPLHQWRV� SXHGHQ� HQULTXHFHU� HO� FRQFHSWR� JOREDO�PiV�SURIXQGR�GHO�WLSR�GH�VLVWHPD�FRPSOHMR�HVWXGLDGR�
�����$VLJQDWXUDV�GH�(OHFWUyQLFD
������(OHFWUyQLFD�'LJLWDO
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