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5(680(1(O� SUHVHQWH� GRFXPHQWR� GH� WUDEDMR� VH� EDVD� HQ� OD� DSOLFDFLyQ GH� XQ� DPSOLR� DQiOLVLV� HVWDGtVWLFR�PXOWLYDULDQWH�D�ODV�GLVWLQWDV�UHJLRQHV�TXH�FRQILJXUDQ�HO�VLVWHPD�GH�,�'�HVSDxRO��FRQ�HO�ILQ�GH�HVWDEOHFHU�XQD� WLSRORJtD� GH� VLVWHPDV� UHJLRQDOHV� GH� LQQRYDFLyQ�� 3DUD� HOOR� VH� UHDOL]D� XQ� DQiOLVLV� IDFWRULDO� TXH�SHUPLWH�GLVWLQJXLU�FXDWUR�IDFWRUHV�GH�LPSDFWR�VREUH�ODV�FDSDFLGDGHV�GH�LQQRYDFLyQ�UHJLRQDOHV��D�VDEHU��HO�HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH� OD� LQQRYDFLyQ�� ODV�XQLYHUVLGDGHV�� OD�$GPLQLVWUDFLyQ�3~EOLFD�\�HO�VHFWRU�HPSUHVDULDO��(VWR�SHUPLWH�HVWDEOHFHU�XQD�WLSRORJtD�GH�VLVWHPD V�GH�LQQRYDFLyQ�UHJLRQDOHV��D�WUDYpV�GH� OD� WpFQLFD� HVWDGtVWLFD� GH� FOXVWHUV�� GHVWDFDQGR� ODV� UHJLRQHV� GH�0DGULG� �$GPLQLVWUDFLyQ� 3~EOLFD���&DWDOXxD� �(QWRUQR��� 3DtV� 9DVFR� �(PSUHVD�� \� 1DYDUUD� �8QLYHUVLGDG��� HYLGHQFLiQGRVH� HQ� ORV� GHPiV�FDVRV�OD�KHWHURJHQHLGDG�GHO�VLVWHPD�UHJLRQDO�GH�,�'�HVSDxRO��)LQDOPHQWH��ORV�IDFWRUHV�VRQ�HPSOHDGRV�FRPR�YDULDEOHV� H[SOLFDWLYDV� GHO� RXWSXW� WHFQROyJLFR� �SDWHQWHV��� 6H� FRQILUPD� DTXt� OD� LPSRUWDQFLD� GHO�HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH�OD�LQQRYDFLyQ�HQ�HO�FDVR�HVSDxRO�VREUH�ORV�GHPiV�I DFWRUHV�HPSOHDGRV
3DODEUDV� FODYH��6LVWHPD� UHJLRQDO� GH� LQQRYDFLyQ�� FDSDFLGDG� LQQRYDGRUD� UHJLRQDO�� WLSRORJtD� UHJLRQDO��HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH�LQQRYDFLyQ��XQLYHUVLGDG��$GPLQLVWUDFLyQ�3~EOLFD��HPSUHVD��(VSDxD��5HJLRQHV�

$%675$&7
7KLV�ZRUNLQJ�GRFXPHQW�LV�EDVHG�RQ�D�EURDG�PXOWLYDULDWH�GDWD�DQDO\VLV�RI�WKH�UHJLRQV�FRQIRUPLQJ�WKH�6SDQLVK�5	'�V\VWHP��ZLWK�WKH�SXUSRVH�RI�HVWDEOLVKLQJ�D�W\SRORJ\�RI�WKH�UHJLRQDO�LQQRYDWLRQ�V\VWHPV��7KH� SDSHU� FRQVLVWV� RI� IRXU� SDUWV�� ,W� EHJLQV�ZLWK� D� EULHI� LQWURGXFWLRQ� UHYLH ZLQJ� WKH�PDLQ� WKHRUHWLFDO�DSSURDFKHV�� ,Q� WKH�VHFRQG�SDUW�ZH�XVH�D� IDFWRULDO�DQDO\VLV��ZKLFK�DOORZV�XV� WR�GLIIHUHQWLDWH�EHWZHHQ�IRXU�PDLQ� IDFWRUV� WKDW�KDYH�DQ�LPSDFW�RQ�WKH�UHJLRQDO�LQQRYDWLRQ�FDSDFLW\��7KH�5HJLRQDO�3URGXFWLRQ�DQG�,QQRYDWLRQ�(QYLURQPHQW��WKH�8QLYHUVLW\��WKH�3XEOLF�$GPLQLVWUDWLRQ�DQG�3ULYDWH�(QWHUSULVH��,Q�WKH�WKLUG�SDUW�ZH�GHWHUPLQH�D�W\SRORJ\�RI�WKH�6SDQLVK�5	'�V\VWHP�XVLQJ�WKH�FOXVWHU�DQDO\VLV�ZLWK�WKH�IRXU�IDFWRUV� GHWHFWHG� EHIRUH�� 7KH� UHJLRQV� WKDW� VWDQG� RXW� DUH� 0DGULG� �3XEOLF� $GPLQLVWUDWL RQ��� &DWDORQLD��(QYLURQPHQW���%DVTXH�&RXQWU\� �(QWHUSULVHV�� DQG�1DYDUUD� �8QLYHUVLW\��� WKH� UHVW�RI� UHJLRQV�VKRZLQJ�WKH�KHWHURJHQHLW\�RI� WKH� UHJLRQDO�5�'�V\VWHP� LQ�6SDLQ��)LQDOO\��ZH�XVH�SDWHQWV�DV�D�PHDVXUH�RI� WKH�LQQRYDWLYH� FDSDFLW\� RI� WKH�6SDQLVK� UHJLRQV�� FDOFXODWLQJ� D� UHJUHVVLRQ�ZLWK� WKH� IRXU� IDFWRUV� H[SODLQHG�EHIRUH��:H�FRQILUP�WKH�LPSRUWDQFH�RI�WKH�5HJLRQDO�3URGXFWLRQ�DQG�,QQRYDWLRQ�(QYLURQPHQW�PRUH�WKDQ�RWKHUV�IDFWRUV�RQ�WKLV�NLQG�RI�RXWSXW�
.H\ZRUGV� 5HJLRQDO� ,QQRYDWLRQ� &DSDFLW\�� 5HJLRQDO� ,QQRYDWLRQ� 6 \VWHP�� 7\SRORJ\�� 5HJLRQDO�3URGXFWLRQ� DQG� ,QQRYDWLRQ� (QYLURQPHQW�� 8QLYHUVLW\�� 3XEOLF� $GPLQLVWUDWLRQ�� (QWHUSULVH�� 6SDLQ��5HJLRQV�
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�� ,1752'8&&,Ï1
(O� HQIRTXH� HYROXFLRQLVWD� HQ� HFRQRPtD�� D� SHVDU� GH� VX� OLPLWDGD� GLIXVLyQ� HQ� HO� iPELWR�DFDGpPLFR��SRVHH�\D�XQD�QRWRULD�LQIOXHQFLD�VREUH�ORV�SODQLILFDGRUHV�GH�OD�SROtWLFD�FLHQWtILFD�\�WHFQROyJLFD� GH� ORV� SDtVHV� GHVDUUROODGRV�� /D� LPSRUWDQFLD� TXH� HVWH� HQIRTXH� FRQFHGH� D� ORV�SURFHVRV�GH�FDPELR�WHFQROyJLFR��DO�GHVDUUROOR�\�OD�GLIXVLyQ�GHO�FRQRFLPLHQWR��\�D�OD�YDULHGDG�GH�ORV�HOHPHQWRV�YLQFXODGRV�D�GLFKRV�SURFHVRV��GHWHUPLQD�XQD�YLVLyQ�GLQiPLFD�DFRPSDxDGD�GH�OD�DFHSWDFLyQ�GH�OD�LGHD�GH�TXH�HV�OD�LQQRYDFLyQ�EDVDGD�HQ�HO�FRQRFLPLHQWR��OD�SULQFLSDO�IXHQWH�GHO�GHVDUUROOR�HFRQyPLFR��
(Q�HVWH�PDUFR��HO�HVWXGLR�GH�ORV�VLVWHPDV�GH�LQQRYDFLyQ�²WDQWR�GHVGH�HO�SXQWR�GH�YLVWD�GH�ORV�UHFXUVRV� FRPR� ORV� UHVXOWDGRV² D� WUDYpV� GHO� HPSOHR� GH� WpFQLFDV� HFRQRPpWULFDV�� SXHGH�FRQVLGHUDUVH� FRPR� XQD� KHUUDPLHQWD� ~WLO� SDUD� HO� GHVDUUROOR� GH� ODV� SROtWLFD� FLHQWtILFD� \�WHFQROyJLFD��8Q�VLVWHPD�GH� LQQRYDFLyQ�SXHGH�GHILQLUVH�FRPR�³HO�FRQMXQWR�GH�RUJDQL]DFLRQHV�LQVWLWXFLRQDOHV�\�HPSUHVDULDOHV�TXH��GHQWUR�GH�XQ�GHWHUPLQDGR�iPELWR�JHRJUiILFR� LQWHUDFW~DQ�HQWUH� Vt� FRQ� OD� ILQDOLGDG� GH� DVLJQDU� UHFXUVRV� D� OD� UHDOL]DFLyQ� GH� DFWLYLGDGHV� RULHQWDGDV� D� OD�JHQHUDFLyQ�\�GLIXVLyQ�GH�FRQRFLPLHQWRV�VREUH�ORV�TXH�VH�VRSRUWDQ�ODV�LQQRYDFLRQHV�TXH�HVWiQ�HQ�OD�EDVH�GHO�GHVDUUROOR�HFRQyPLFR´��%XHVD���������(VWH�FRQFHSWR��FX\R�GHVDUUROOR�KD�WHQLGR�OXJDU�HQ�OD�~OWLPD�GpFDGD��VH�IRUPXOy�SRU�SULPHUD�YH]�HQ�OD�REUD�VHPLQDO�GH�)UHHPDQ��������\�DGTXLULy� SURQWR� XQ� GHVDUUROOR� QRWDEOH� HQ� ODV� REUDV� HGLWDGDV� SRU� /XQGYDOO� �������� 1HOVRQ��������\�(GTXLVW���������(QWUH�ORV�UDVJRV�PiV�LPSRUWDQWHV�GHO�HQIRTXH�GHVWDFDQ�ORV�VHxDODGRV�SRU�(GTXLVW���������/D�LQQRYDFLyQ�\�HO�DSUHQGL]DMH�FRQVWLWX\HQ�HO�Q~FOHR�GH�HVWH�HQIRTXH��GH�FDUiFWHU� KROtVWLFR� H� LQWHUGLVFLSOLQDU�� GRQGH� OD� LGHD� GH� LQWHUGHSHQGHQFLD� \� QR� OLQHDOLGDG� VRQ�DVSHFWRV�HVHQFLDOHV�GHO�PLVPR��VHSDUiQGRVH�DVt�GH�OD�WUDGLFLyQ�GH�OD�HFRQRPtD�QHRFOiVLFD�\�GH�OD�LGHD�GH�OD�H[LVWHQFLD�GH�XQ�SXQWR�ySWLPR�HQ�OD�DVLJQDFLyQ�GH�UHFXUVRV��$GHPiV��HO�HQIRTXH�VXEUD\D� OD� LPSRUWDQFLD� GH� ODV� LQVWLWXFLRQHV�\�GH� ORV� DVSHFWRV� UHODFLRQDGRV� FRQ� OD� WUD\HFWRULD�KLVWyULFD�HQ�HO�GHYHQLU�\�HO� IXQFLRQDPLHQWR�GH�ORV�VLVWHPDV���(V�SRU� OR� WDQWR�XQ�HQIRTXH�TXH�HQJORED�XQD�DPSOLD�YDULHGDG�GH�HOHPHQWRV�HQ�OD�HVWUXFWXUD�\�RWRUJD�XQD�JUDQ�LPSRUWDQFLD�D�ODV�UHODFLRQHV�HQWUH�ORV�PLVPRV�SDUD�H[SOLFDU�HO�GHVDUUROOR�GHO�FRQRFLPLHQWR��\�D�SDUWLU�GH�pVWH��HO�FRPSRUWDPLHQWR�HFRQyPLFR�
,QLFLDOPHQWH�� HO� HVWXGLR� GH� ORV� VLVWHPDV� GH� LQQRYDFLyQ� KDFtD� UHIHUHQFLD� DO� iPELWR� QDFLRQDO��/XQGYDOO�� ������ 1HOVRQ�� ������ (GTXLVW�� ������� SHUR� HQ� SRFR� WLHPSR� GLVWLQWRV� DXWRUHV� KDQ�DSOLFDGR�HO�FRQFHSWR�DO�QLYHO�UHJLRQDO��%UDF]\FN��&RRNH�\�+HLGHQUHLFK��������&RRNH��*yPH]�8UDQJD� \� (W[HEDUUtD�� ������ +RZHOOV� ������ /DQGDEDVR�� 2XJKWRQ��0RUJDQ�� ������0RUJDQ� \�1DXZHDOHDUV� ������ &RRNH�� %RHNKROW�� 7RGOLQJ�� ������ .RVFKDW]N\��.XOLFNH� \� =HQNHU�� ������&RRNH� ������ &RRNH�� ������ 'RORUHX[� ������� /DV� UD]RQHV� TXH� IXQGDPHQWDQ� HVWH� DQiOLVLV� VH�EDVDQ�HQ�OD�H[WHQGLGD�LGHD�GH�TXH�ODV�LQGXVWULDV�WLHQGHQ�D�FRQFHQWUDVH�HQ�HVSDFLRV�HVSHFtILFRV��DVt� FRPR� HQ� OD� H[LVWHQFLD� GH� SROtWLFDV� GHVFHQWUDOL]DGDV� FX\D� DSOLFDFLyQ� WLHQH� FDELGD� HQ� HO�iPELWR� UHJLRQDO� �3RUWHU�� ������� (O� FRQFHSWR� GH� VLVWHPD� UHJLRQDO� GH� LQQRYDFLyQ� SXHGH�HQWHQGHUVH� FRPR� XQ� DSDUWDGR� GHO� QDFLRQDO�� GRQGH� ODV� FDUDFWHUtVWLFDV� SULQFLSDOHV� H�LGHQWLILFDEOHV�GHO�PLVPR�QR�GHMDQ�GH� WHQHU�YDOLGH]�DO� UHDOL]DU�HVWXGLRV�GH�FDUiFWHU� WHUULWRULDO�PHQRU��$Vt�� VH�SXHGH�GHILQLU� XQ� VLVWHPD� UHJLRQDO�GH� LQQRYDFLyQ� �65,��FRPR�XQ�FRQMXQWR�GH�UHGHV� HQWUH� DJHQWHV� S~EOLFRV� \� SULYDGRV� TXH� LQWHUDFW~DQ� \� VH� UHWURDOLPHQWDQ� HQ� XQ� WHUULWRULR�HVSHFtILFR��DSURYHFKDQGR�XQD�LQIUDHVWUXFWXUD�SURSLD��SDUD�ORV�SURSyVLWRV�GH�DGDSWDU��JHQHUDU�\�GLIXQGLU� FRQRFLPLHQWRV� H� LQQRYDFLRQHV��(Q�JHQHUDO�� ORV�SURFHVRV�GH� DEVRUFLyQ�GH� WHFQRORJtD�
� 8QD�UHYLVLyQ�PiV�GHWDOODGD�GH�OD�OLWHUDWXUD�SXHGH�YHUVH�HQ�1DYDUUR���������+HLMV������E��\�0DUWtQH]�3HOOLWHUR��������
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H[WUDQMHUD�� GH� FUHDFLyQ� GH� WHFQRORJtD� QDFLRQDO�� R� GH� VX� GLIXVLyQ� GHQWUR� GH� XQ� GHWHUPLQDGR�HVSDFLR�� HVWiQ� GHWHUPLQDGRV� SRU� QXPHURVDV� LQVWLWXFLRQHV�� RUJDQL]DFLRQHV� \� DJHQWHV� TXH�LQIOX\HQ�HQ�OD�FDSDFLGDG�GH�DSUHQGL]DMH�LQWHUDFWLYR�GH�OD�UHJLyQ��'H�HVWD�IRUPD��VH�UHTXLHUH�XQ�HVIXHU]R�\�XQ�GHVDUUROOR�DGHFXDGR�GH�OD�LQIUDHVWUXFWXUD�ORFDO�\�UHJLRQDO��OR�TXH�VH�FRQFUHWD�HQ�ODV�UHODFLRQHV�HQWUH�HPSUHVDV��HQWUH�pVWDV�\�HO�UHVWR�GH�LQIUDHVWUXFWXUDV�ItVLFDV�\�GH�VRSRUWH��HQ�OD� IRUPDFLyQ� GHO� FDSLWDO� KXPDQR� DGHFXDGR�� HQ� OD� DFXPXODFLyQ� \� WUDQVIHUHQFLD� GH�FRQRFLPLHQWRV�\�HQ�OD�FRQILJXUDFLyQ�GH�ODV�HVWUXFWXUDV�SURGXFWLYDV���%XHVD��0DUWtQH]�3HOOLWHUR��+HLMV�\�%DXPHUW�������
3DUD� SDtVHV� FRPR� (VSDxD� VH� QHFHVLWD� XQD� YLVLyQ� D� HVWH� QLYHO� GH� GHVDJUHJDFLyQ� GHELGR� D� OD�YDULHGDG�GH UHJLRQHV�FRQ�SDXWDV�GH�FRPSRUWDPLHQWR�GLIHUHQFLDGDV��GRQGH� ODV�FDSDFLGDGHV�GH�ORV�VLVWHPDV��UHFXUVRV�\�UHVXOWDGRV�HQ�HO�WHUUHQR�GH�OD�LQQRYDFLyQ�YDUtDQ�GH�XQRV�WHUULWRULRV�D�RWURV��$FRVWD��&RURQDGR��������%DXPHUW��+HLMV���������(O�FDVR�HVSDxRO�QR�HV�VLQJXODU��(Q�FDVL�WRGRV� ORV� SDtVHV� VH� KDQ� GHWHFWDGR� DOWDV� FRQFHQWUDFLRQHV� JHRJUiILFDV� GH� ODV� DFWLYLGDGHV�LQQRYDGRUDV�� FRQ� UHJLRQHV� FRQ� XQD� SDUWLFLSDFLyQ� PX\� HOHYDGD� HQ� HO� FRQMXQWR� GHO� VLVWHPD�QDFLRQDO� GH� LQQRYDFLyQ� �(XURSHDQ� &RPLVLyQ�� ������� (OOR� KDFH� TXH�� FXDQGR� VH� KDEOD� GH� XQ�VLVWHPD� QDFLRQDO� GH� LQQRYDFLyQ�� VH� VXHOD� GHVFULELU� HO� PLVPR� D� SDUWLU� GH� ODV� UHJLRQHV� PiV�DYDQ]DGDV��+HLMV������E���RULJLQiQGRVH�XQD�SpUGLGD�LPSRUWDQWH�GH�LQIRUPDFLyQ�
$� SDUWLU� GH� HVWH� HQIRTXH�� HQ� HVWH� DUWtFXOR� VH� DERUGD� OD� HODERUDFLyQ� GH XQD� PHWRGRORJtD�HPStULFD� GH� FDUiFWHU� HVWDGtVWLFR� \� HFRQRPpWULFR�� SDUD� HO� HVWXGLR� GH� OD� FRQILJXUDFLyQ� GH� ORV�VLVWHPDV� UHJLRQDOHV� GH� LQQRYDFLyQ� \� GH� VX� FDSDFLGDG� GH� JHQHUD� FRQRFLPLHQWRV�� (VD�PHWRGRORJtD� VH� DGDSWD� DO� FDVR� GH� ODV� UHJLRQHV� HVSDxRODV�� GHILQLGDV GH� DFXHUGR� FRQ� VX�QDWXUDOH]D� SROtWLFR�DGPLQLVWUDWLYD�� 6H� KDFH�� SRU� WDQWR�� UHIHUHQFLD� D� ODV� &RPXQLGDGHV�$XWyQRPDV� �� OR� TXH� LPSOLFD� LQGXGDEOHV� YHQWDMDV� SDUD� � REWHQHU� OD� LQIRUPDFLyQ� QHFHVDULD��DXQTXH�VX�GHOLPLWDFLyQ�QR� WHQJD�SRU�TXp�VHU�FRLQFLGHQWH�FRQ�OD�TXH�HPDQDUtD�GHO�HPSOHR�GH�FULWHULRV� GH� JHRJUDItD� HFRQyPLFD�� (O� DUWtFXOR� VH� HVWUXFWXUD� HQ� WUHV� DSDUWDGRV�� (Q� HO� SULPHUR�GHVSXpV� GH� UHDOL]DU� XQD� EUHYH� GHVFULSFLyQ� GH� DTXHOODV� � YDULDEOHV� TXH� VH� KDQ� LQFOXLGR� HQ� HO�HVWXGLR��XWLOL]DQGR�WpFQLFDV�PXOWLYDULDQWHV��VH HIHFW~D�XQ�DQiOLVLV�GH�FRPSRQHQWHV�SULQFLSDOHV�TXH� SHUPLWH� LGHQWLILFDU� DTXHOORV� IDFWRUHV� TXH� GHOLPLWDQ� OD� HVWUXFWXUD� LQQRYDGRUD� GH� ODV�UHJLRQHV� �HQWRUQR� HFRQyPLFR� \� SURGXFWLYR�� XQLYHUVLGDG�� HPSUHVDV� LQQRYDGRUDV� \�$GPLQLVWUDFLyQ� 3~EOLFD�� \� TXH�� DGHPiV�� VLUYHQ� HQ� � SDUD� OD� GHILQLFLyQ� GH� XQD� WLSRORJtD� GH�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ�WUDV�RSHUDU�SDUD�HOOR�FRQ�OD�WpFQLFD�HVWDGtVWLFD��PXOWLYDULDQWH�GH� FRQJORPHUDGRV�� (Q� OD� VHJXQGD� SDUWH� XWLOL]DQGR� OD� LQIRUPDFLyQ� VREUH� SDWHQWHV� FRPR�LQGLFDGRU�WDQJLEOH�GHO�RXWSXW�GH�ORV�SURFHVRV�GH�LQQRYDFLyQ��6H�PRGHOL]DQ�HVRV�IDFWRUHV�FRPR�HOHPHQWRV� GHWHUPLQDQWHV� GH� OD� FDSDFLGDG� LQQRYDGRUD� UHJLRQDO�� HVWLPiQGRVH� VX� LPSRUWDQFLD�PHGLDQWH� XQ� DQiOLVLV� GH� UHJUHVLyQ�� 3RU� ~OWLPR�� VH� H[SRQHQ� ODV� FRQFOXVLRQHV� GHO� DQiOLVLV�HFRQRPpWULFR�GHO�FDVR�SUHVHQWDGR�
�� &21),*85$&,Ï1� '(� /26� 6,67(0$6� 5(*,21$/(6� '(� ,1129$&,Ï1�(63$f2/(6�
7HQLHQGR� HQ� FXHQWD� ODV� SURSXHVWDV� WHyULFDV� PHQFLRQDGDV� HQ� HO� HStJUDIH� DQWHULRU�� SDUD� HO�HVWXGLR�GHO�FDVR�HVSDxRO�QRV�KHPRV�EDVDGR�HQ�OD�XWLOL]DFLyQ�GH�OD�LQIRUPDFLyQ�H[LVWHQWH�VREUH�YDULDEOHV� H� LQGLFDGRUHV� UHODFLRQDGRV� FRQ� OD� FLHQFLD�� WHFQRORJtD� H� LQQRYDFLyQ� GHVGH� OD�SHUVSHFWLYD� GH� ORV� UHFXUVRV� \� GH� ORV� UHVXOWDGRV�� DVt� FRPR� D� FLHUWRV� DVSHFWRV� GH� QDWXUDOH]D�LQVWLWXFLRQDO�\�GH� OD�HVWUXFWXUD�SURGXFWLYD��%XHVD��1DYDUUR� HW�DO���������/RV�DxRV�GH�HVWXGLR�
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YDQ�GH������D������DPERV�LQFOXVLYH� \�FRPR�XQLGDG�GH�HVWXGLR�UHJLRQDO�VH�KD�RSHUDGR�FRQ�ODV����&RPXQLGDGHV�$XWyQRPDV��� TXH� VH� FRUUHVSRQGHQ� FRQ� ORV�1876� GH� QLYHO� ,,� GHQWUR� GH� OD�QRPHQFODWXUD�HXURSHD�
�����9DULDEOHV�H�LQGLFDGRUHV�6LJXLHQGR� HO� HVTXHPD� RIUHFLGR� SRU� +HLMV� �������� ODV� YDULDEOHV� FRQ� ODV� TXH� VH� KD� WUDEDMDGR�UHSUHVHQWDQ� ORV�VLJXLHQWHV�DVSHFWRV�� ODV�HPSUHVDV�\�VXV� UHODFLRQHV�FRQ�HO�VLVWHPD�UHJLRQDO�GH�LQQRYDFLyQ��OD�LQIUDHVWUXFWXUD�GH�VRSRUWH�D�OD�LQQRYDFLyQ��ODV�DFWXDFLRQHV�S~EOLFDV�YLQFXODGDV�D�OD�LQQRYDFLyQ��\�HO�HQWRUQR�UHJLRQDO�\�QDFLRQDO�GH�OD�LQQRYDFLyQ���1yWHVH�FRPR�OD�IURQWHUD�GH�HVWRV�VXEVLVWHPDV�HV�D�YHFHV�GLIXVD�\�H[LVWH�XQ�FLHUWR�VRODSDPLHQWR�HQWUH�ORV�GLVWLQWRV�iPELWRV��SRU� OR� TXH� QR� UHVXOWD� VLHPSUH� IiFLO� FODVLILFDU� FDGD� XQR� GH� ORV� IDFWRUHV�� DFWRUHV� R� HOHPHQWRV�VHJ~Q�ORV�FXDWUR�VXEVLVWHPDV��1R�REVWDQWH��HVWD�FODVLILFDFLyQ�HV�~WLO�FRPR�HVTXHPD�DQDOtWLFR�SDUD�ILMDU�ORV�LQGLFDGRUHV��VHxDODU�ORV�DVSHFWRV�TXH�UHSUHVHQWDQ�GHQWUR�GH�HVWH�HVWXGLR��DVt�FRPR�LQGLFDU�OD�LQIOXHQFLD�GH�OD�YLVLyQ�HYROXFLRQLVWD�HQ�OD�TXH�VH�DILUPD�OD�H[LVWHQFLD�GH�UHODFLRQHV�GH�LQWHUGHSHQGHQFLD�HQWUH�ODV�SDUWHV�R�HOHPHQWRV�GHO�VLVWHPD�
(Q�HO�FDVR�GH�ODV�HPSUHVDV��SDUWLPRV�GH�OD�KLSyWHVLV�GH�TXH�ODV�PLVPDV�VRQ�ORV�HOHPHQWRV�PiV�LPSRUWDQWHV� GH� ORV� VLVWHPDV� GH� LQQRYDFLyQ�� QR� VyOR� FRPR� LQVWUXPHQWRV� JHQHUDGRUHV� GH�FRQRFLPLHQWRV� PDWHULDOL]DGRV� HQ� ORV� SURGXFWRV� \� SURFHVRV�� VLQR� WDPELpQ� FRPR� IXHQWHV� GH�DSUHQGL]DMH� LQWHUQR�� \� FRPR� HOHPHQWRV� GH� FRQH[LyQ� HQWUH� HO� VLVWHPD� SURGXFWLYR� \� HO� GH�LQQRYDFLyQ� HQ� HO� FDVR� GH� ODV� HPSUHVDV� LQQRYDGRUDV�� 3RU� HOOR�� HQ� OD� LQYHVWLJDFLyQ� VH� KDQ�LQFOXLGR�YDULDEOHV�UHODWLYDV�D�ORV�UHFXUVRV�KXPDQRV�\�ILQDQFLHURV�GHVWLQDGRV�D�OD�,�'��DVt�FRPR�HO�VWRFN�GH�FDSLWDO�WHFQROyJLFR�HPSUHVDULDO�GH�ODV�UHJLRQHV�HVSDxRODV�
(Q� HO FDVR� GH� OD� $GPLQLVWUDFLyQ� 3~EOLFD WDPELpQ� QRV� EDVDPRV� HQ� OD� LGHD� GH� TXH� GLFKD�LQVWLWXFLyQ�MXHJD�XQ�SDSHO�PX\�UHOHYDQWH�HQ�HO�GHVDUUROOR�GH�ORV�VLVWHPDV��3RU�XQ�ODGR�HO�VHFWRU�S~EOLFR�JHVWLRQD�XQD�SDUWH�LPSRUWDQWH�GHO�DSDUDWR�FLHQWtILFR�GH�ODV�UHJLRQHV��D�OD�YH]�TXH�HMHUFH�XQ�QLYHO�QRWRULR�FRPR�DJHQWH�ILQDQFLDGRU�GH�OD�LQQRYDFLyQ��3RU�RWUR��VX�SDSHO�HV�WDPELpQ�PX\�GHVWDFDGR�FRPR�DJHQWH�YLQFXODGR�DO�GHVDUUROOR�GH�ODV�SROtWLFDV�WHFQROyJLFDV��/D�LQYHVWLJDFLyQ�KD� WUDWDGR� GH� LQFOXLU� HVWRV� DVSHFWRV� D� WUDYpV� GH� ORV� LQGLFDGRUHV� TXH� UHIOHMDQ� ORV� UHFXUVRV�KXPDQRV�\�ILQDQFLHURV�XWLOL]DGRV�HQ�OD�,�'��HO�VWRFN�GH�FDSLWDO�FLHQWtILFR�GHULYDGD�GH�pVWD��DVt�FRPR�SDUWH�GH�OD�SROtWLFD�WHFQROyJLFD��D�WUDYpV�GH�ORV�SUR\HFWRV�DSUREDGRV�SRU�HO�&HQWUR�SDUD�HO�'HVDUUROOR�7HFQROyJLFR ,QGXVWULDO��&'7,����HQ�ODV�GLVWLQWDV�&RPXQLGDGHV�$XWyQRPDV�
� /RV� LQGLFDGRUHV�\� YDULDEOHV� XWLOL]DGRV� HQ� OD� LQYHVWLJDFLyQ� VH� HQFXHQWUDQ� HQ�XQD�EDVH�GH�GDWRV�H[LVWHQWH�HQ�HO�,QVWLWXWR� GH� $QiOLVLV� ,QGXVWULDO� \� )LQDQFLHUR� GH� OD� 8QLYHUVLGDG� &RPSOXWHQVH� GH�0DGULG� FUHDGD� D� SDUWLU� GH� ODV�LQYHVWLJDFLRQHV�TXH�DOOt�VH�OOHYDQ�D�FDER��HQ�HVSHFLDO�GH�ORV�UHVXOWDGRV�GHO�3URJUDPD�GH�,QGLFDGRUHV�GH�OD�&LHQFLD�\�OD�7HFQRORJtD�GH�OD�&RPXQLGDG�GH�0DGULG��3DUD�OD�FUHDFLyQ�GH�GLFKD�EDVH�VH KDQ�XWLOL]DGR�GDWRV�RIUHFLGRV�SRU�SDUWH� GHO� ,QVWLWXWR�1DFLRQDO� GH�(VWDGtVWLFD� �,1(��� GRQGH� HQ� DOJXQRV� FDVRV� KD� VLGR� QHFHVDULR� OD� HODERUDFLyQ� GH�H[SORWDFLRQHV� ³DG� KRF´� SRU� SDUWH� GHO� ,1(�� (Q� RWURV� FDVRV�� VH� KD� SUHFLVDGR� OD� DSOLFDFLyQ� GH� DOJ~Q�PRGHOR� GH�HVWLPDFLyQ�²SRU�HMHPSOR�HO�VWRFN�GH�FDSLWDO� WHFQROyJLFR�\�FLHQWtILFR²��\�ILQDOPHQWH��RWURV�KDQ�VLGR�REWHQLGRV�GLUHFWDPHQWH� GH� IXHQWHV� SULPDULDV�²SDWHQWHV� R� FHQWURV� WHFQROyJLFRV²�� /RV� SUREOHPDV� PHWRGROyJLFRV� TXH� VH�SODQWHDQ�HQ�HO�HPSOHR�GH�ODV�GLVWLQWDV�IXHQWHV HVWDGtVWLFDV�VH�HVWXGLDQ�HQ�%XHVD��&DVDGR��+HLMV��0DUWtQH]�3HOOLWHUR�\�*XWLpUUH]�*DQGDULOOD���������9LG��7DPELpQ�SDUD�HVWDV�FXHVWLRQHV�%XHVD��1DYDUUR�HW�DO��������� 'HELGR�D�XQD�FDUHQFLD�LPSRUWDQWH�GH�GDWRV�HQ�HO�FDVR�GH�&HXWD�\�0HOLOOD��HVWDV�GRV�FLXGDGHV�D�DXWyQRPDV�KDQ�VLGR�HOLPLQDGDV�GHO�DQiOLVLV�� 8Q�DQiOLVLV�PiV�GHWDOODGR�GH�ODV�YDULDEOHV�SXHGH�YHUVH�HQ�0DUWtQH]�3HOOLWHUR��������� (O� &'7,� HV� XQD� LQVWLWXFLyQ� S~EOLFD� TXH� JHVWLRQD� OD� ILQDQFLDFLyQ� FUHGLWLFLD� GH� SUR\HFWRV� HPSUHVDULDOHV� GH�LQQRYDFLyQ� WHFQROyJLFD�� (V� SUREDEOHPHQWH�� XQR� GH� ORV� LQVWUXPHQWR�PiV� LPSRUWDQWHV� GH� OD� SROtWLFD� WHFQROyJLFD�HVSDxROD��9LG��0ROHUR�\�%XHVD���������+HLMV������D�
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5HVSHFWR�D�OD�LQIUDHVWUXFWXUD�GH�VRSRUWH�D�OD�LQQRYDFLyQ��HQWHQGLHQGR�FRPR�WDO�HO�FRQMXQWR�GH�HQWLGDGHV�FRQFHELGDV�SDUD�IDFLOLWDU�OD�DFWLYLGDG�LQQRYDGRUD�GH�ODV�HPSUHVDV��GLVWLQJXLPRV�HQWUH�XQD� SDUWH� SULYDGD� \� RWUD� S~EOLFD�� /D� SDUWH� SULYDGD� KDFH� UHIHUHQFLD� D� OD� DPSOLD� JDPD� GH�VHUYLFLRV� HQWUH� ORV� TXH� VH� HQFXHQWUDQ� ORV� FHQWURV� \� SDUTXHV� WHFQROyJLFRV�� 'HQWUR� GHO� iUHD�S~EOLFD�� WRPDPRV� HQ� FRQVLGHUDFLyQ� ORV� 2UJDQLVPRV� 3~EOLFRV� GH� ,QYHVWLJDFLyQ� �23,�� \� ODV�XQLYHUVLGDGHV� FRQ� VXV� UHFXUVRV� \� UHVXOWDGRV�� $� HOORV� VH� DxDGHQ� ORV� UHFXUVRV� KXPDQRV� HQ�FLHQFLD�\�WHFQRORJtD���
3RU�~OWLPR��HO�HQWRUQR�UHJLRQDO�GH�OD�LQQRYDFLyQ HV�XQ�FRQFHSWR�DPSOLR�TXH�LQFOX\H�DVSHFWRV�TXH� GH� IRUPD� LQGLUHFWD� LQFLGHQ� VREUH� ODV� FDSDFLGDGHV� WHFQROyJLFDV� \� GH� LQQRYDFLyQ� GH� ODV�UHJLRQHV�� &LQFR� VRQ� ORV� DVSHFWRV� TXH� VH� KDQ� LQFOXLGR� HQ� HVWD� LQYHVWLJDFLyQ�� OD� HVWUXFWXUD�SURGXFWLYD�FXDQWLILFDGD�D� WUDYpV�GHO�9$%��HO�HPSOHR�\�ODV�H[SRUWDFLRQHV�GH�ODV�LQGXVWULDV�GH�GLIHUHQWH� FRQWHQLGR� WHFQROyJLFR� OD� DFFHVLELOLGDG� D� ORV� VLVWHPDV� GH� FDSLWDO� ULHVJR�� HO�FRQRFLPLHQWR� DFXPXODGR��� FXDQWLILFDGR� D� WUDYpV� GH� XQ� LQGLFDGRU� GH� OD� FDOLGDG� GH� ODV�XQLYHUVLGDGHV�� HO� WDPDxR� GHO� PHUFDGR� UHJLRQDO� UHSUHVHQWDGR� SRU� HO� YDORU� GHO� 3,%�� H�LQGLFDGRUHV�VRFLDOHV�UHSUHVHQWDWLYRV�GH�ODV�SUHIHUHQFLDV�\�UDVJRV�FXOWXUDOHV�GH�OD�SREODFLyQ��HQ�FRQFUHWR�� XQR� UHODWLYR� D� OD� VRFLHGDG� GH� OD� LQIRUPDFLyQ� \� RWUR� TXH� HQIDWL]D� ORV� KiELWRV� GH�OHFWXUD�
�����$QiOLVLV�IDFWRULDO�GH�FRPSRQHQWHV�SULQFLSDOHV�$� SDUWLU� GH� ODV� YDULDEOHV� H� LQGLFDGRUHV� TXH� DQWHULRUPHQWH� VH� KDQ� FLWDGR�� VH� KD� DSOLFDGR� OD�WpFQLFD�PXOWLYDULDQWH�GHO�DQiOLVLV� IDFWRULDO�FRQ�HO�ILQ�GH�GHWHUPLQDU�ORV�IDFWRUHV� LPSOtFLWRV�HQ�ORV� VLVWHPDV� UHJLRQDOHV� GH� LQQRYDFLyQ� HVSDxROHV�� 'LFKD� WpFQLFD�� D� SDUWLU� GH� XQ� FRQMXQWR� GH�YDULDEOHV� FXDQWLWDWLYDV�� SHUPLWH� GHWHUPLQDU� XQ� FRQMXQWR� LQIHULRU� GH� YDULDEOHV� KLSRWpWLFDV� QR�REVHUYDEOHV��OODPDGDV�IDFWRUHV��TXH�UHVXPHQ�SUiFWLFDPHQWH�WRGD�OD�LQIRUPDFLyQ�TXH�UHVLGH�HQ�HO�FRQMXQWR�RULJLQDO���(Q�HVWH�HVWXGLR�KHPRV�SDUWLGR�GH�XQ�WRWDO�GH����YDULDEOHV�HQ�OD�GHWHUPLQDFLyQ�GH�ORV�IDFWRUHV�LPSOtFLWRV�GH�ORV�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ�HVSDxROHV��%DViQGRQRV�HQ�HO�FRQFHSWR�GH�FRPXQDOLGDG�GH�XQD�YDULDEOH ²TXH�VH�GHILQH�FRPR�OD�SURSRUFLyQ�GH�OD�YDULDELOLGDG�WRWDO�TXH�UHFRJHQ�ORV�IDFWRUHV�FRQVHUYDGRV² VH�KDQ�ILMDGR�DTXHOODV�YDULDEOHV�H�LQGLFDGRUHV�TXH�IRUPDQ�SDUWH� GHO�PRGHOR� ILQDO� D� WUDYpV� GH� XQ� SURFHVR� GH�SUXHED�\� HUURU�� VL� OD� YDULDEOH� VH� HQFXHQWUD�DVRFLDGD� D� XQD� FRPXQDOLGDG� SHTXHxD�� VHUi� UD]RQDEOH� LQFOXLU� DOJ~Q� IDFWRU� PiV�� VLHPSUH� \�
� /RV� UHFXUVRV� KXPDQRV� HQ� FLHQFLD� \� WHFQRORJtD� VH� KDQ�PHGLGR� GH� DFXHUGR� D� OD�PHWRGRORJtD� SURSXHVWD� SRU� OD�2('&���������� (Q�HVWXGLRV�SUHFHGHQWHV��0DUWtQH]�3HOOLWHUR��������%XHVD��0DUWtQH]�3HOOLWHUR��+HLMV��%DXPHUW��������ODV�SDWHQWHV�VH� KDQ� XWLOL]DGR� WDPELpQ� FRPR� LQGLFDGRU� GHO� FRQRFLPLHQWR� DFXPXODGR�� VLQ� HPEDUJR� GDGR� TXH� HQ� OD� VLJXLHQWH�VHFFLyQ� VRQ� XWLOL]DGDV� FRPR� PHGLGD� GH� RXWSXW�² HQ� WpUPLQRV� HVWDGtVWLFRV� FRPR� YDULDEOH� GHSHQGLHQWH� GH� OD�UHJUHVLyQ² VRQ�H[FOXLGDV�HQ�HVWD�SULPHUD�SDUWH�GHO�DQiOLVLV�� (Q�HVWH�DQiOLVLV�KHPRV�WUDEDMDGR�FRQ�HO�SURJUDPD�HVWDGtVWLFR�6366������$�SDUWLU�GH�OD�3UXHED�GH�(VIHULFLGDG�GH�%DUOHWW \� GH� OD�0HGLGD� GH� $GHFXDFLyQ�0XHVWUDO� .02 VH� KD� YHULILFDGR� OD� SRVLELOLGDG� GH� SUDFWLFDU� XQ� DQiOLVLV�IDFWRULDO�HQ�OD�EDVH�GH�GDWRV�H[LVWHQWH��(Q�HO�DQiOLVLV�QR�GHEHUi�SHUGHUVH�PiV�GH�XQ����R�����GH�OD�YDULDELOLGDG�RULJLQDO��\�VH�XWLOL]D�HO�FRQFHSWR�GH�DXWRYDORU SDUD�UHSUHVHQWDU� OD�SDUWH�GH�OD�YDULDELOLGDG� WRWDO�TXH�XQ�IDFWRU�HV�FDSD]�GH�UHFRJHU��(O�FULWHULR�SRU�GHIHFWR�GHO�SURJUDPD�²&ULWHULR�GH�.DLVHU²��FRQVHUYD�WRGRV�ORV�IDFWRUHV�FRQ�DXWRYDORUHV�PD\RUHV�R�LJXDOHV�TXH�XQR��6LQ�HPEUDJR��HV�HYLGHQWH�TXH�FXDQWR�PHQRU�VHD�HO Q~PHUR�GH�YDULDEOHV�HQ�XQ�DQiOLVLV�PD\RU�HV�OD�SURSRUFLyQ�GH�YDULDELOLGDG�TXH�VH�GHVSUHFLD�DO�HOLPLQDU�IDFWRUHV�TXH�WHQJDQ�DXWRYDORUHV�SUy[LPRV�D�XQR��$O�UHDOL]DU�HVWD�WpFQLFD��VH�SRGUtDQ�FRQVHJXLU�WDQWRV�IDFWRUHV�FyPR�YDULDEOHV�KD\�SUHVHQWHV�HQ�HO�DQiOLVLV�� VLQ� HPEDUJR� HOOR� QRV� OOHYDUtD� D� XQD� VROXFLyQ� QR� YiOLGD� DO�PDQWHQHUVH� FRQVWDQWH� OD� GLPHQVLRQDOLGDG� R�YROXPHQ� GH� GDWRV�� $VLPLVPR�� QR� GHEH� HQWHQGHUVH� HQ� OD� VROXFLyQ� LQLFLDO� TXH� FDGD� FRPSRQHQWH� H[WUDtGR� HVWi�DVRFLDGR� FRQ� OD� PLVPD� YDULDEOH� HV� GHFLU� ��� IDFWRU� FRQ� OD� ��� YDULDEOH�� ��� IDFWRU� FRQ� OD� ��� YDULDEOH�� \� DVt�VXFHVLYDPHQWH�� � \D� TXH� OD� LQWHUSUHWDFLyQ� \� SRU� WDQWR�� HO� VLJQLILFDGR� GH� ORV� IDFWRUHV�� VH� REWLHQH� DQDOL]DQGR� OD�OODPDGD�PDWUL]�GH�FRPSRQHQWHV�IDFWRULDO�
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FXDQGR�VLUYD�PHMRU�SDUD�H[SOLFDU�HO�PRGHOR��R�ELHQ�HOLPLQDUOD��VL�SRU�HO�FRQWUDULR�QR�HVWXYLHUD�DSRUWDQGR�DO�PLVPR�XQ�YDORU�VLJQLILFDWLYR��(O�PpWRGR�IDFWRULDO�GH� UHGXFFLyQ�GH�GDWRV�FRQ�HO�TXH� VH� KD� WUDEDMDGR� HV� HO� GH� FRPSRQHQWHV� SULQFLSDOHV�� HOLJLpQGRVH� FRPR� VROXFLyQ� ILQDO� OD�IRUPDGD SRU�FXDWUR�IDFWRUHV��GRQGH�VH�FRQVHUYD�XQ�����GH�OD�YDULDQ]D�GHO�PRGHOR��\�GRQGH�ODV�FRPXQOLGDGHV�WRPDQ�YDORUHV�VDWLVIDFWRULRV��
$QWHV�GH�FRPHQ]DU�D�LQWHUSUHWDU�ORV�IDFWRUHV�REWHQLGRV�HQ�HO�HMHUFLFLR�D�WUDYpV�GH�OD�PDWUL]�GHFRPSRQHQWHV IDFWRULDO�� FRQYLHQH� VHxDODU� TXH� GXUDQWH� HVWH� SURFHVR� VH�KDQ� LGR� HOLPLQDGR�XQD�VHULH�GH�YDULDEOHV��FRQFUHWDPHQWH�ODV�WUHV�UHODFLRQDGDV�FRQ�ORV�UHFXUVRV�KXPDQRV�HQ�FLHQFLD�\�WHFQRORJtD��ODV�GH�FDUiFWHU�PiV�VRFLDO��SREODFLyQ�GH�SHUVRQDV�TXH�OHH�GLDULRV�FRQ�IUHFXHQFLD�\�SREODFLyQ�GH�SHUVRQDV�TXH�XWLOL]D�,QWHUQHW���\�XQD�UHODWLYD�D�ORV�FHQWURV�WHFQROyJLFRV��SHUVRQDO�HQ� SODQWLOOD� GH� ORV� FHQWURV� WHFQROyJLFRV��� (VWD� H[FOXVLyQ� VH� GHEH� D� TXH�� HQ� HO� FDVR� FRQFUHWR�HVWXGLDGR�\�HQ�HO�SHULRGR�GH�WLHPSR�DQDOL]DGR��GLFKRV�LQGLFDGRUHV�KDQ�VLGR�UHFKD]DGRV�FRPR�YDULDEOHV� H[SOLFDWLYDV� HQ� HO� DQiOLVLV����&RQ� UHODFLyQ�D� ODV�YDULDEOHV�YLQFXODGDV�D� ORV� UHFXUVRV�KXPDQRV� HQ� FLHQFLD� \� WHFQRORJtD�� XQD� SRVLEOH� H[SOLFDFLyQ� SRGUtD� GHEHUVH� D� TXH� HVWRV�LQGLFDGRUHV�UHIOHMDQ�FRQFHSWRV�TXH��HQ�SDUWH��HVWiQ�\D�LQFOXLGRV�HQ�RWURV�VREUH�,�'��SRU�OR�TXH�HQ�FLHUWD� IRUPD�SXHGHQ�VHU� UHGXQGDQWHV��<� OR�PLVPR�SXHGH�GHFLUVH�FRQ�UHVSHFWR�DO�SHUVRQDO�RFXSDGR�HQ�ORV�FHQWURV�WHFQROyJLFRV��(Q�FXDQWR�D�ORV�LQGLFDGRUHV�FRQ�XQ�FDUiFWHU�PiV�VRFLDO��OD� H[FOXVLyQ� SRGUtD� VHxDODU� TXH� DFWXDOPHQWH� ODV� GLIHUHQFLDV� SRU� UHJLRQHV� QR� VRQ� FODUDPHQWH�VLJQLILFDWLYDV�
(Q� HO� &XDGUR� �� VH� H[SRQH� XQD� VtQWHVLV� GH� OD� LQIRUPDFLyQ� SURSRUFLRQDGD� SRU� OD�PDWUL]� GH�FRPSRQHQWHV� URWDGDV�� FRQ� HO� ILQ� GH� IDFLOLWDU� XQD� FRUUHFWD� YLVXDOL]DFLyQ� GH� ORV� LQGLFDGRUHV�FODVLILFDGRV�SRU�IDFWRUHV��$GLFLRQDOPHQWH��VH�KDQ�LQFOXLGR�IOHFKDV�FRQ�HO�REMHWLYR�GH�PRVWUDU�ODV� UHODFLRQHV� HQWUH� ODV�YDULDEOHV�H� LQGLFDGRUHV�YLQFXODGRV�D�PiV�GH�XQ� IDFWRU����&DGD� IDFWRU�UHFRJH�XQD�VHULH�GH�LQGLFDGRUHV�FRQ�DOWR�JUDGR�GH�VDWXUDFLyQ�HQ�ORV�PLVPRV��/D�DVLJQDFLyQ�GHO�QRPEUH�VH�KD�EDVDGR�HQ�VX�FRPSRVLFLyQ��FRUUHVSRQGLpQGRVH�FRQ�ORV�HOHPHQWRV�TXH�OD�WHRUtD�KD�FRQVLGHUDGR�HVHQFLDOHV�HQ�ORV�VLVWHPDV�GH�LQQRYDFLyQ�
�����/RV�IDFWRUHV�TXH�GHOLPLWDQ�ORV�6LVWHPDV�5HJLRQDOHV�GH�,QQRYDFLyQ�(O�SULPHU�IDFWRU�²HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH�OD�LQQRYDFLyQ² UHFRJH�XQD�YDULDELOLGDG�GHO� �������� \� VH� DUWLFXOD� HQ� WRUQR� D� WUHV� DVSHFWRV�� OD� HVWUXFWXUD� SURGXFWLYD�²SURGXFFLyQ��HPSOHR� \� H[SRUWDFLRQHV� OLJDGDV� DO� VHFWRU� LQGXVWULDO²�� ODV� LQVWLWXFLRQHV� GH� DSR\R� D� OD�LQQRYDFLyQ� \� HO� WDPDxR� GH� PHUFDGR� UHJLRQDO�� 7RGDV� ODV� YDULDEOHV� VH� HQFXHQWUDQ� DOWDPHQWH�
� 7UDV�OD�H[WUDFFLyQ�GH�ORV�FXDWUR�IDFWRUHV�HO�����GH�ODV�YDULDEOHV�PXHVWUDQ�FRPXQDOLGDGHV�VXSHULRUHV�D��������� (Q�HVWXGLRV�VLPLODUHV��GRQGH�VH�DQDOL]D�XQD�VHULH�WHPSRUDO�LQIHULRU��VH�KD�SURGXFLGR�OD�H[WUDFFLyQ�GH�ODV�PLVPDV�YDULDEOHV��9pDVH�0DUWtQH]�3HOOLWHUR���������� /D�PDWUL]�GH FRPSRQHQWHV�R�PDWUL]�IDFWRULDO�FRQWLHQH�ODV�FRUUHODFLRQHV�OLQHDOHV�HQWUH� ODV�GLIHUHQWHV�YDULDEOHV�GHO� DQiOLVLV� \� ORV� IDFWRUHV� FRQVHUYDGRV�� $� HVWDV� FRUUHODFLRQHV� WDPELpQ� VH� OHV� GHQRPLQD� VDWXUDFLRQHV� GH� ODV�YDULDEOHV�HQ�ORV�GLVWLQWRV�IDFWRUHV��,QWHUHVD�XQD�PDWUL]�GH�IRUPD�TXH�ODV�YDULDEOHV�VH�VDWXUHQ�HQ�ORV�IDFWRUHV��R�OR�TXH� HV� OR�PLVPR�� TXH� WHQJDQ� XQD� FRUUHODFLyQ� LPSRUWDQWH�� 6L� ODV� GLVWLQWDV� YDULDEOHV� HVWiQ� VDWXUDGDV� HQ�GLVWLQWRV�IDFWRUHV�� OD� VROXFLyQ� JR]D� GH� XQD� LQWHUSUHWDFLyQ�PiV� FODUD� \� VHQFLOOD�� 6H� KD�XWLOL]DGR� XQD� WpFQLFD� GH� URWDFLyQ��FRQFUHWDPHQWH�OD�9DULPD[��SDUD�PHMRUDU�OD�VROXFLyQ� /D�URWDFLyQ�GH�ORV�IDFWRUHV�WLHQH�SRU�REMHWLYR�FRQVHJXLU�XQD�PDWUL]� GH�FRPSRQHQWHV�TXH�VHD� OR�PiV� LQWHUSUHWDEOH�SRVLEOH��HV�GHFLU��TXH�VH� �DMXVWH�DO�SULQFLSLR�GH�HVWUXFWXUD�VLPSOH�� EDMR� HO� FXDO�� FDGD� YDULDEOH� VH� VDWXUD� HQ� XQ� IDFWRU� GLVWLQWR�� 3XHGH� RFXUULU�� VLQ� HPEDUJR�� TXH� FLHUWDV�YDULDEOHV�� LQFOXVR� GHVSXpV� GH� OD� URWDFLyQ�� HVWpQ� FRUUHODFLRQDGDV� FRQ� YDULRV� IDFWRUHV�� \� HOOR� SXHGH� VHU� DVXPLEOH�SRUTXH�OD�YDULDEOH�SDUWLFLSH�GHO�VLJQLILFDGR�GH�WRGRV�HOORV��&RPR�\D�VH�KD�LQGLFDGR��FRQ�FXDWUR�IDFWRUHV�HO�PRGHOR�FRQVHUYD�����GH�OD�YDULDQ]D�WRWDO�RULJLQDO��SRU�OR�TXH�VH�SXHGH�DILUPDU�TXH�HV�FRUUHFWR�UHGXFLU�ODV����YDULDEOHV�LQLFLDOHV� D� FXDWUR� IDFWRUHV��$KRUD� ELHQ�� WDPELpQ� HV� LPSRUWDQWH� LQWHUSUHWDU� HO� VLJQLILFDGR� GH� ORV� IDFWRUHV� WUDV� OD�URWDFLyQ��(OOR�VH�KDUi�WHQLHQGR�HQ�FXHQWD�OD�VDWXUDFLyQ�GH�ODV�YDULDEOHV�HQ�ORV�PLVPRV��� /D�EDUUHUD�GH�H[FOXVLyQ�GH�YDULDEOHV�VH�KD�VLWXDGR�HQ�VDWXUDFLRQHV�PHQRUHV�D�����
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VDWXUDGDV�HQ�HO�IDFWRU�FRQ�YDORUHV�VXSHULRUHV�D������D�H[FHSFLyQ�GH�DTXHOOD�TXH�UHSUHVHQWD�ODV�H[SRUWDFLRQHV� GH� PHGLD�EDMD� WHFQRORJtD�� (VWD� YDULDEOH� VH� HQFXHQWUD� D� VX� YH]� WDPELpQ�FRUUHODFLRQDGD� FRQ� HO� FXDUWR� IDFWRU� TXH� FDSWXUD� ORV� HOHPHQWRV� YLQFXODGRV� DO� iPELWR� GH� ODV�HPSUHVDV�LQQRYDGRUDV��
(O� VHJXQGR� IDFWRU� UHIOHMD� FODUDPHQWH� HO�SDSHO�GH� ODV�XQLYHUVLGDGHV��5HFRJH�XQD�YDULDELOLGDG�GHO���������'HVWDFD�HO�KHFKR�GH�TXH�ODV�YDULDEOHV�TXH�SRVHHQ�XQ�JUDGR�GH�VDWXUDFLyQ�PD\RU�VRQ� ODV� TXH� KDFHQ� UHIHUHQFLD� DO� HQWRUQR� GH� OD� LQYHVWLJDFLyQ� HQ� VX� VHQWLGR� PiV� HVWULFWR�²DOXPQRV� GH� WHUFHU� FLFOR�� SHUVRQDO� H� LQYHVWLJDGRUHV²�� &RQ� UHVSHFWR� D� ORV� LQGLFDGRUHV�UHODFLRQDGRV� FRQ� ORV� UHVXOWDGRV� XQLYHUVLWDULRV� HQ� SULPHU� \� VHJXQGR� FLFOR�� HO� JUDGR� GH�FRUUHODFLyQ�HV�PHQRU�
(O� WHUFHU� HMH� IDFWRULDO� UHFRJH� XQ� ������� GH� OD� YDULDELOLGDG� \� UHFRJH� IXQGDPHQWDOPHQWH� ODV�YDULDEOHV� UHIHULGDV� DO�SDSHO� GH� OD� $GPLQLVWUDFLyQ�3~EOLFD UHODFLRQDGR� FRQ� OD� LQQRYDFLyQ��$�HOODV�VH�DxDGH�OD�YDULDEOH�UHIHULGD�DO�VLVWHPD�GH�FDSLWDO�ULHVJR�
)LQDOPHQWH�� HO� FXDUWR� \� ~OWLPR� IDFWRU�� TXH� UHFRJH� HO� ������� GH� OD� YDULDELOLGDG�� PXHVWUD�DTXHOORV� HOHPHQWRV� TXH� DOXGHQ� D� OD� DFWLYLGDG� GH� FUHDFLyQ� GH� FRQRFLPLHQWR� HQ� ODV�HPSUHVDV�LQQRYDGRUDV�� $GHPiV HQ� HO� IDFWRU� VH� VDWXUDQ� YDULDEOHV� UHODWLYDV� D� ORV� FHQWURV� WHFQROyJLFRV��VHJXUDPHQWH� GHELGR� D� TXH� VH� WUDWD� GH� XQLGDGHV� GH� DSR\R� D� ODV� HPSUHVDV� HQ� DFWLYLGDGHV� GH�LQYHVWLJDFLyQ��DEVRUFLyQ�\�GLIXVLyQ�GH�OD�WHFQRORJtD�
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&XDGUR����)DFWRUHV�GH�ORV�6LVWHPDV�5HJLRQDOHV�GH�,QQRYDFLyQ�(VSDxROHV)$&725����(172512�5(*,21$/�<�352'8&7,92�'(�/$�,1129$&,Ï1
��(VWUXFWXUD�SURGXFWLYDx 9$%� ,QGXVWULD� DOWD� \� PHGLD� WHFQRORJtD� HQ� PLOO�¼�������������x 9$%� ,QGXVWULD� EDMD� WHFQRORJtD� HQ� PLOO�¼� �����������x (PSOHDGRV� ,QGXVWULD� DOWD� \� PHGLD� WHFQRORJtD� HQ�PLOO�¼�������������x (PSOHDGRV� ,QGXVWULD� EDMD� WHFQRORJtD� HQ� PLOO�¼�������������x ([SRUW�� ,QGXVWULD� DOWD� \� PHGLD�DOWD� WHFQRORJtD� HQ�PLOO�¼�������������x ([SRUW�� ,QGXVWULD�PHGLD�EDMD� WHFQRORJtD�HQ�PLOO�¼�������������x ([SRUW�� ,QGXVWULD� EDMD WHFQRORJtD� HQ� PLOO�¼� �����������
��,QVWLWXFLRQHV�GH�DSR\R�D�OD�,QQRYDFLyQx 3UR\HFWRV� QDFLRQDOHV� DSUREDGRV� SRU� HO� &'7,� HQ�PLOO�¼�������������
��7DPDxR�GH�OD�UHJLyQx 3,%�HQ�PLOORQHV�¼�������������

)$&725����3$3(/�'(�/$6�81,9(56,'$'(6�
x *DVWR� ,QWHUQR� GH� ODV� XQLYHUVLGDGHV� HQ� ,�'����GHO�3,%��������x 3HUVRQDO�LQWHUQR��('3��GH�ODV�XQLYHUVLGDGHV�HQ�,�'��R�GH�OD�SREODFLyQ�DFWLYD��������x ,QYHVWLJDGRUHV� �('3�� GH� ODV� XQLYHUVLGDGHV� HQ�,�'���R��GH�OD�SREODFLyQ�DFWLYD� �������x $OXPQRV�PDWULFXODGRV� ��� \�R� ��� FLFOR� UHVSHFWR�D� OD� SREODFLyQ� ��� \� PiV� DxRV�FDGD� ��������KDELWDQWHV���������x $OXPQRV� TXH� KDQ� WHUPLQDGR� ��� \�R� ��� FLFOR�UHVSHFWR� D� OD� SREODFLyQ� ��� \� PiV� DxRV� �FDGD���������KDELWDQWHV���������x $OXPQRV� PDWULFXODGRV� ��� FLFOR� UHVSHFWR� D� OD�SREODFLyQ� ��� \� PiV� DxRV� �FDGD ��������KDELWDQWHV���������x $OXPQRV� TXH� KDQ� OHtGR� VX� WHVLV� � UHVSHFWR� D� OD�SREODFLyQ� ��� \� PiV� DxRV� �FDGD��������KDELWDQWHV���������x ,QGLFDGRU�GH�FDOLGDG�GH�OD�XQLYHUVLGDG��������

)$&725����3$3(/�'(�/$�$'0,1,675$&,Ï1�3Ò%/,&$
���$GPLQLVWUDFLyQ�3~EOLFD�x *DVWR� ,QWHUQR� GH� OD� $GPLQLVWUDFLyQ�� 3~EOLFD�HQ�,�'�����GHO�3,%�������x 3HUVRQDO� LQWHUQR� �('3��GH� OD�$GPLQLVWUDFLyQ�3~EOLFD� HQ� ,�'�� �R� GH� OD� SREODFLyQ�DFWLYD��������x ,QYHVWLJDGRUHV� �('3�� GH� OD� $GPLQLVWUDFLyQ��3~EOLFD� HQ� ,�'� �R� GH� OD� SREODFLyQ� DFWLYD���������x 6WRFN�GH�FDSLWDO��FLHQWtILFR�HQ�,�'��¼�GH������SRU�KDELWDQWH� ���������2WURV��x ,QYHUVLyQ�&DSLWDO�ULHVJR��PLOORQHV�¼��GH��������������

)$&725����3$3(/�'(�/$6�(035(6$6�,1129$'25$6
x *DVWR� ,QWHUQR� GH� ODV� HPSUHVDV� HQ� ,�'� ��SRUFHQWDMH�GHO�3,%��������x 3HUVRQDO� LQWHUQR��('3��GH�ODV�HPSUHVDV�HQ�,�'���R�GH�OD�SREODFLyQ�DFWLYD��������x ,QYHVWLJDGRUHV�('3��GH�ODV�HPSUHVDV�HQ�,�'��R�GH�OD�SREODFLyQ�DFWLYD��������x 6WRFN�GH�FDSLWDO�WHFQROyJLFR�HPSUHVDULDO�HQ�,�'���¼�GH������SRU�KDELWDQWH���������x 'LVWULEXFLyQ� UHJLRQDO� GH� ORV� FHQWURV�WHFQROyJLFRV�x ,QJUHVRV� DQXDOHV� GH� ORV� FHQWURV� WHFQROyJLFRV��������

)XHQWH��(ODERUDFLyQ�SURSLD
�����

�����
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�����8QD�WLSRORJtD�GH�ORV�6LVWHPDV�5HJLRQDOHV�GH�,QQRYDFLyQ
/D� LGHQWLILFDFLyQ� GH� ORV� IDFWRUHV� VHxDODGRV� KD� VLGR� XWLOL]DGD� SDUD� OD FRQVWUXFFLyQ� GH� XQD�WLSRORJtD� GH� VLVWHPDV� UHJLRQDOHV� GH� LQQRYDFLyQ�� /D� WpFQLFD� XWLOL]DGD� SDUD� WDO� ILQ� KD� VLGR� HO�DQiOLVLV�FOXVWHU�R�GH�FRQJORPHUDGRV�D�SDUWLU�GH�ORV�YDORUHV�DGRSWDGRV�SRU�ORV�IDFWRUHV�HQ�FDGD�XQR� GH� ORV� FDVRV�� (O� DQiOLVLV� FOXVWHU� HV� XQD� WpFQLFD� PXOWLYDULDQWH� TXH� SHUPLWH� FODVLILFDU�³LQGLYLGXRV´� HQ� JUXSRV�� VLQ� TXH� VH� FRQR]FDQ� D� SULRUL� ORV� FRQMXQWRV� TXH� VH� IRUPDUiQ� QL� VX�Q~PHUR�� VLHQGR� HQ� HVWH� FDVR� ORV� LQGLYLGXRV� ODV� SURSLDV� &RPXQLGDGHV� $XWyQRPDV� HQ� ORV�GLIHUHQWHV�DxRV�GH�HVWXGLR�\�ORV�PpWRGRV GH�DJUXSDFLyQ�WDQWR�HO�TXH�FRQVLGHUD�OD�SUR[LPLGDG�HQWUH�ODV�XQLGDGHV�GH�FDGD�JUXSR��FRPR�HO�TXH�VH�FRQVWUX\H�D�SDUWLU�GHO�DOHMDPLHQWR�HQWUH�HVDV�XQLGDGHV�����
7HQLHQGR�HQ�FXHQWD�ORV�UHVXOWDGRV��DVt�FRPR�HO�H[DPHQ�GHWHQLGR�GH�ODV�YDULDEOHV��OD�VROXFLyQ�SRU� OD� TXH� VH� KD� RSWDGR� HV� DTXHOOD� TXH� HVWDEOHFH� FLQFR� FOXVWHU� R� JUXSRV�� 'LFKR� UHVXOWDGR�FRLQFLGH�HQ� ORV�GRV�SURFHGLPLHQWRV� UHDOL]DGRV�� OR�TXH�DxDGH�XQ�HOHPHQWR�GH�FRQILDQ]D�HQ�OD�HOHFFLyQ�HIHFWXDGD��(Q�FRQVHFXHQFLD��OD�WLSRORJtD�GH�65,�HVWDEOHFLGD�HQ�IXQFLyQ�GH�ORV�IDFWRUHV�LGHQWLILFDGRV�HQ�HO�HStJUDIH�DQWHULRU�GHOLPLWD�FLQFR�WLSRV�GH�VLVWHPDV��FXDWUR�GH�ORV�FXDOHV�HVWiQ�FRQVWLWXLGRV�SRU�XQD�VROD�&RPXQLGDG�$XWyQRPD�²0DGULG��&DWDOXxD��3DtV�9DVFR�\�1DYDUUD²\�RWUR�SRU�ODV�UHVWDQWHV�UHJLRQHV��LQGHSHQGLHQWHPHQWH GHO�DxR�GH�HVWXGLR���
&RQ�OD�ILQDOLGDG�GH�PRVWUDU�TXH�H[LVWH�XQD�GLIHUHQFLDFLyQ�VLJQLILFDWLYD�HQWUH�ORV�FLQFR�JUXSRV�GHOLPLWDGRV�DQWHULRUPHQWH��DVt�FRPR�SDUD�GHVWDFDU�ORV�IDFWRUHV�TXH��HQ�FDGD�FDVR��FDUDFWHUL]DQ�D�ODV�DFWLYLGDGHV�LQQRYDGRUDV��VH�KD�UHDOL]DGR�XQ�DQiOLVLV�GH�OD�YDULDQ]D�D�WUDYpV�GHO�IDFWRU�TXH�FODVLILFD� ODV� &RPXQLGDGHV� $XWyQRPDV� HQ� FDGD� XQR� GH� HVRV� VLVWHPDV�� 'DGD� XQD� YDULDEOH�GHSHQGLHQWH�FXDQWLWDWLYD� �FXDWUR� IDFWRUHV� ODWHQWHV� LGHQWLILFDGRV��\�XQD�YDULDEOH� LQGHSHQGLHQWH�FXDOLWLYD� �YDULDEOH� R� IDFWRU� TXH� LGHQWLILFD� FDGD� &&$$� FRQ� XQ� FOXVWHU� GH� SHUWHQHQFLD��� HO�DQiOLVLV�GH�OD�YDULDQ]D�FRQ�XQ�IDFWRU�FRQVLVWH�HQ�GHWHUPLQDU�HO�FRPSRUWDPLHQWR�GH�OD�YDULDEOH�GHSHQGLHQWH�HQ� ORV�JUXSRV�HVWDEOHFLGRV�SRU� ORV�YDORUHV�GH� OD� LQGHSHQGLHQWH��&RQ�XQ�QLYHO�GH�VLJQLILFDFLyQ�GHO����SRU�����VH�KD�UHFKD]DGR�OD�KLSyWHVLV�QXOD�GH�LJXDOGDG�GH�PHGLDV��SRU�OR�TXH�VH�SXHGH�DILUPDU�TXH�ORV�WLSRV�GH�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ�TXH�VH�KDQ�GHWHFWDGR�UHJLVWUDQ�XQ�FRPSRUWDPLHQWR�GLVWLQWR�HQ�ORV�FXDWUR�IDFWRUHV��(O�JUiILFR�� PXHVWUDQ�OD�VROXFLyQ�REWHQLGD� D� WUDYpV� GH� ODV� SXQWXDFLRQHV� IDFWRULDOHV� GH� ODV� YDULDEOHV� HQFDUJDGDV� GH� UHVXPLU� OD�LQIRUPDFLyQ�HVWDGtVWLFD�UHVSHFWR�D�OD�PHGLD�
(O�SULPHU�IDFWRU� LGHQWLILFDGR�²HO�HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH�OD�LQQRYDFLyQ² SUHVHQWD�XQ� FRPSRUWDPLHQWR� GLYHUVR� HQ� ORV� VLVWHPDV� UHJLRQDOHV� GHOLPLWDGRV� D� WUDYpV� GH� OD� WpFQLFD�FOXVWHU��/D�&RPXQLGDG�$XWyQRPD�TXH�SUHVHQWD�XQ�YDORU�VXSHULRU�DO�UHVWR�GH�UHJLRQHV�GH�HVWD�
�� $O� HMHFXWDU� OD� WpFQLFD� HV� QHFHVDULR� VLHPSUH� ILMDU� XQD� GLVWDQFLD� \� XQ� PpWRGR� GH� IRUPDFLyQ� GH� JUXSRV�� /D�GLVWDQFLD� HV� XQ� tQGLFH� TXH� UHIOHMD� OD�PD\RU� R�PHQRU� VHPHMDQ]D� HQWUH� LQGLYLGXRV�� SRU� OR� TXH� FXDQWR�PD\RU� VHD�PHQRV� VH� DVHPHMDUi� ORV� VLVWHPDV� GH� LQQRYDFLyQ� GHILQLGRV�� /D� GLVWDQFLD� DTXt� XWLOL]DGD�� HXFOtGHD� DO� FXDGUDGR��SXHGH�YHUVH�DIHFWDGD�SRU�HO�WLSR�GH�XQLGDGHV�TXH�VH�PDQHMDQ��SRU�OR�TXH�VH�KD�FRUUHJLGR�GLFKR�SUREOHPD�D�WUDYpV�GH�OD�HVWDQGDUL]DFLyQ�GH�ODV�YDULDEOHV�VHJ~Q�HO�PpWRGR�GH�SXQWXDFLRQHV�=��&RQ�UHVSHFWR�DO�PpWRGR�GH�IRUPDFLyQ�GH�JUXSRV�VH�KDQ�XWLOL]DGR�GRV�SURFHGLPLHQWRV�DJORPHUDWLYRV��²YHFLQR�PiV�SUy[LPR \�YHFLQR�PiV�DOHMDGR² HV�GHFLU��VH�FRQVLGHUDQ�WRGRV�ORV�LQGLYLGXRV�FRPR�LQWHJUDQWHV�GH�JUXSRV�DLVODGRV�\�FRQVHFXWLYDPHQWH�VH�YDQ�XQLHQGR�DO�FOXVWHU��(Q�HO�FDVR�GHO�PpWRGR�GHO�YHFLQR�PiV�SUy[LPR ORV�JUXSRV�VH�YDQ�IRUPDQGR�HQ�IXQFLyQ�GH�XQD�PHQRU�GLVWDQFLD��\�HQ�HO�GHO�YHFLQR�PiV�DOHMDGR��VH�XQHQ�DTXHOORV�JUXSRV�GH�LQGLYLGXRV�PiV�SUy[LPRV�GHQWUR�GH�ORV�PiV�DOHMDGRV��� (VWD�PLVPD� VROXFLyQ� \D� KDEtD� VLGR� REWHQLGD� HQ� HVWXGLRV� DQWHULRUHV� GRQGH� VH� WUDEDMDED� FRQ� XQD� UHODFLyQ� GH�YDULDEOHV� VLPLODUHV� SDUD� OD� PHGLD� GH� ORV� DxRV� ������ ������ ������ �%XHVD��0DUWtQH]� 3HOOLWHUR�� +HLMV�� %DXPHUW��������
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YDULDEOH� KLSRWpWLFD� HV� &DWDOXxD�� (Q� XQ� VHJXQGR� \� WHUFHU� OXJDU�� FRQ� XQRV� YDORUHV� EDVWDQWH�LQIHULRUHV�� DXQTXH� SRVLWLYRV���� VH� VLW~DQ� 0DGULG� \� HO� 3DtV� 9DVFR�� FRUUHVSRQGLHQGR� OD�SXQWXDFLyQ�PiV�EDMD��\�QHJDWLYD��D�1DYDUUD��7DPELpQ�HV�QHJDWLYD�OD�SXQWXDFLyQ�GHO�JUXSR�TXH�UHFRJH�DODV�GHPiV� UHJLRQHV�GH�(VSDxD��6H�PDQLILHVWD�DVt� OD�JUDQ� LPSRUWDQFLD�TXH�GHQWUR�GHO�VLVWHPD� GH� LQQRYDFLyQ� FDWDOiQ� SRVHHQ� ORV HOHPHQWRV� YLQFXODGRV� FRQ� HO� HQWRUQR� \� OD�LQIUDHVWUXFWXUD� GH� VRSRUWH�� FRPR� OD� HVWUXFWXUD� SURGXFWLYD�� ODV� D\XGDV� D� OD� LQQRYDFLyQ� HQ� ODV�HPSUHVDV��HO�FRQRFLPLHQWR�DFXPXODGR�\�HO�WDPDxR�UHJLRQDO��<�VH�PXHVWUD�WDPELpQ��HO�PHQRU�UHOLHYH�GH�HVWDV�YDULDEOHV�HQ� ORV�GHPiV�FDVRV��HQWUH� ORV�TXH�0DGULG�\�HO�3DtV�9DVFR�SXQW~DQ�FRPR�\D�VH�KD�GLFKR�\D��SRVLWLYDPHQWH�
*UiILFR����9DORU�GH�ODV�IDFWRUHV�HQ�ORV�FOXVWHU�UHJLRQDOHV��PHGLD� ��

(QWRUQR�UHJLRQDO�\�SURGXFWLYR
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5HVWR&&$$ &DWDOXxD 0DGULG 1DYDUUD 3DtV�9DVFR

3DSHO�GH�ODV�XQLYHUVLGDGHV
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5HVWR&&$$ &DWDOXxD 0DGULG 1DYDUUD 3DtV�9DVFR

3DSHO�GH�OD�$GPLQLVWUDFLyQ�3~EOLFD
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5HVWR&&$$ &DWDOXxD 0DGULG 1DYDUUD 3DtV�9DVFR

3DSHO�GH�ODV�HPSUHVDV�LQQRYDGRUDV
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5HVWR&&$$ &DWDOXxD 0DGULG 1DYDUUD 3DtV�9DVFR

3RU� RWUD� SDUWH�� HO� IDFWRU� TXH� DOXGH� DO� VLVWHPD� XQLYHUVLWDULR� FXHQWD� FRQ� XQ� SDSHO� UHODWLYR�FODUDPHQWH�PiV�GHVWDFDGR�HQ�HO�FDVR�GH�1DYDUUD�TXH�HQ�ODV�GHPiV�UHJLRQHV��0DGULG��FRQ�XQD�SXQWXDFLyQ� SRVLWLYD�� RFXSD� XQD� VHJXQGD� SRVLFLyQ�� DXQTXH� D� EDVWDQWH� GLVWDQFLD� GH� DTXHOOD�UHJLyQ�� 0LHQWUDV�� HQ� HO� ODGR� RSXHVWR� \� FRQ� XQRV� UHVXOWDGRV� QHJDWLYRV� TXH� ODV� VLW~DQ� HQ� OD�
�� /RV�YDORUHV�SRVLWLYRV�GHQRWDQ�FLHUWD�LQWHQVLGDG�GHO�IDFWRU�VXSHULRU�D�OD�PHGLD�GHO�FRQMXQWR�GH ODV�&RPXQLGDGHV�$XWyQRPDV��\�ORV�QHJDWLYRV�OR�FRQWUDULR�
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SRVLFLyQ� PiV� GHVDYHQWDMDGD�� VH� FRORFD� HO� 3DtV� 9DVFR�� &DWDOXxD� \� ODV� GHPiV� &RPXQLGDGHV�$XWyQRPDV�WDPELpQ�UHIOHMDQ�SXQWXDFLRQHV�IDFWRULDOHV�QHJDWLYDV�
(Q� HO� FDVR� GHO� IDFWRU� TXH� UHFRJH� ORV� HOHPHQWRV� YLQFXODGRV� D� OD� $GPLQLVWUDFLyQ� 3~EOLFD�� OD�VLWXDFLyQ�WDPELpQ�UHVXOWD�OODPDWLYD��1RV�HQFRQWUDPRV�FRQ�XQD�UHJLyQ��0DGULG��GRQGH�OD�PHGLD�HV� PX\� VXSHULRU� D� ODV� TXH� REWLHQHQ� ODV� UHVWDQWHV� &RPXQLGDGHV�� 6H� REVHUYD�� SRU� WDQWR�� OD�LPSRUWDQFLD�GHO�HMH�DGPLQLVWUDWLYR�S~EOLFR�HQ�HVWD�UHJLyQ��OR�TXH�OH�RWRUJD�XQDV�FDUDFWHUtVWLFDV�GLIHUHQWHV� D� ODV� GHO� UHVWR�� 3RU� FRQWUD�� \� GH� PDQHUD� PiV� DFHQWXDGD� HQ� HO� 3DtV� 9DVFR� \� HQ�1DYDUUD�� ODV� GHPiV� UHJLRQHV� VH� FDUDFWHUL]DQ� SRU� WHQHU� XQDV� SXQWXDFLRQHV� QHJDWLYDV� HQ� HVWH�IDFWRU�OR�TXH�QR�HV�H[WUDxR�WHQLHQGR�HQ�FXHQWD�OD�SUHIHUHQWH�ORFDOL]DFLyQ�GH�ODV�LQVWLWXFLRQHV�GH�OD�$GPLQLVWUDFLyQ�TXH�VH�RFXSDQ�GH�OD�FLHQFLD�\�OD�WHFQRORJtD�HQ�OD�FDSLWDO�GH�(VSDxD�
3RU�~OWLPR��HQ�HO�FDVR�GHO� IDFWRU�UHSUHVHQWDWLYR�GH�ORV�DVSHFWRV�PiV�OLJDGRV�DO�iPELWR�GH�ODV�HPSUHVDV� LQQRYDGRUDV�� ODV� GLIHUHQFLDV� YXHOYHQ� D� VHU� QRWRULDV�� /D� PHGLD� GH� GLFKD� YDULDEOH�KLSRWpWLFD�WRPD�XQ�YDORU PX\�DOWR�HQ�HO�FDVR�GHO�3DtV�9DVFR��OR�TXH�VHxDOD�OD�LPSRUWDQFLD�GH�HVWH� VXEVLVWHPD� GHQWUR� GHO� SURSLR� UHJLRQDO� GH� LQQRYDFLyQ�� (Q� VHJXQGR� \� WHUFHU� OXJDU�� FRQ�YDORUHV�SRVLWLYRV��QRV�HQFRQWUDPRV�UHVSHFWLYDPHQWH�FRQ�0DGULG�\�1DYDUUD��ORJUDQGR�&DWDOXxD�\�ODV�UHVWDQWHV�&RPXQLGDGHV�SXQWXDFLRQHV�QHJDWLYDV�
$�PRGR�GH�FRQFOXVLyQ�SXHGH�VHxDODUVH�TXH�HV�0DGULG�� OD�UHJLyQ�TXH�SUHVHQWD�XQ�VLVWHPD�GH�LQQRYDFLyQ�PiV� FRPSOHWR�� FRPR� YHULILFDQ� VXV� SXQWXDFLRQHV� IDFWRULDOHV� VLHPSUH� SRVLWLYDV�� \�SRU� OR� WDQWR�SRU�HQFLPD�GH� OD�PHGLD��(O�3DtV�9DVFR�\�1DYDUUD� VH�FRQILJXUDQ�FRPR�VLVWHPDV��TXH� SRGUtDQ� FRQVLGHUDUVH� DVLPpWULFRV�� SXHV� VyOR� DOJXQR� GH� ORV� FXDWUR� IDFWRUHV� VH� HQFXHQWUD�GHVDUUROODGR��/DV� UHVWDQWHV� UHJLRQHV��SRVHHQ�VLVWHPDV�GH� LQQRYDFLyQ�GpELOHV�� VLQ�TXH�VH�KD\D�ORJUDGR�XQ�GHVDUUROOR�LPSRUWDQWH�GH�QLQJXQR�GH�VXV�FRPSRQHQWHV�
��� (/� 6,67(0$� '(� ,1129$&,Ï1� <� /26� 352&(626� '(� *(1(5$&,Ï1� '(�&212&,0,(172�
8QD� YH]� GHWHFWDGRV� ORV� IDFWRUHV� LPSOtFLWRV� HQ� ORV� VLVWHPDV� UHJLRQDOHV� GH� LQQRYDFLyQ�� VH� KD�SURFHGLGR�D�UHDOL]DU�XQ�DQiOLVLV�GH�UHJUHVLyQ�P~OWLSOH�SRU�PtQLPRV�FXDGUDGRV�RUGLQDULRV��D�ILQ�GH�GHWHUPLQDU�FXDO�HV�OD�FRPELQDFLyQ�GH�HOORV�TXH�SHUPLWH�RSWLPL]DU�OD�HVWLPDFLyQ�GHO�IOXMR�GH�LQQRYDFLyQ��PHGLGR�D�WUDYpV�GHO�Q~PHUR�GH�SDWHQWHV���
([LVWH�XQD�DPSOLD�JDPD�GH�HVWXGLRV�HPStULFRV�TXH�VHxDOD�OD�H[LVWHQFLD�GH�XQD�DOWD�FRUUHODFLyQ�HQWUH�XQD�PHGLDGD�GHO�LQSXW�LQQRYDGRU�²FRPR�ORV�JDVWRV�HQ�,�'² \�XQD�PHGLGD�GHO�RXWSXW�FRPR�HV�HO�Q~PHUR�GH�SDWHQWHV��YpDQVH�HQWUH�RWURV�*ULOLFKHV��������7UDMWHQEHUJ��������3DWHO�\�3DYLWW� ������� $GHPiV�� IUHQWH� D� RWUDV� PHGLGDV� GHO� RXWSXW� GH� OD� LQQRYDFLyQ�� ODV� SDWHQWHV�JDUDQWL]DQ�XQ�QLYHO�PtQLPR�GH�RULJLQDOLGDG��DGHPiV�GH�SUHVHQWDU�XQD�HOHYDGD�SUREDELOLGDG�GH�FRQYHUWLUVH� HQ�XQ�SURGXFWR� LQQRYDGRU� �%XHVD�HW� DO�� ������� ,QGXGDEOHPHQWH�� OD�XWLOL]DFLyQ�GH�SDWHQWHV�FRPR�PHGLGD�GH�OD�LQQRYDFLyQ�WHFQROyJLFD�WDPELpQ�SUHVHQWD�DOJXQRV�LQFRQYHQLHQWHV�TXH� \D� IXHURQ� VHxDODGRV� SRU�*ULOLFKHV� HQ� ������ HQ� SULPHU� OXJDU�� QR� WRGDV� ODV� LQQRYDFLRQHV�HQFXHQWUDQ�VX�UHIOHMR�HQ�IRUPD�GH�SDWHQWH��\D�TXH�ODV�HPSUHVDV�SXHGHQ�RSWDU�SRU�RWUDV�IRUPDV
�� (VWH� WLSR�GH�DQiOLVLV� VH�HQFXDGUD�GHQWUR�GH� OD� OtQHD�GH�HVWXGLRV� HPStULFRV�TXH�KDQ�HVWXGLDGR� OD�SUHVHQFLD�GH�VSLOORYHUV� HQ� VXV� UHVSHFWLYRV� iPELWRV� GH� DQiOLVLV�� 6H� SXHGH�GLVWLQJXLU� EiVLFDPHQWH� HQWUH� GRV� WLSRV� GH�PRGHORV��$TXHOORV� TXH� DQDOL]DQ� ORV� VLVWHPDV� QDFLRQDOHV� GH� LQQRYDFLyQ� �6WHUQ�� 3RUWHU� \� )XUPDQ�� ������ ������ ������ \�DTXHOORV�TXH�ORV�KDFHQ�SDUD�ORV�VLVWHPDV�UHJLRQDOHV��(QWUH�HVWRV�~OWLPRV�VH�SXHGHQ�GLVWLQJXLU�ORV�TXH�HVWXGLDQ�HO�VLVWHPD� UHJLRQDO� GH� LQQRYDFLyQ� HVWDGRXQLGHQVH� �-DIIH�� ������ $FV� HW� DO��� ������ )HOGPDQ�� ������ $QVHOLQ� HW� DO���������\�ORV�TXH�OR�KDQ�KHFKR�SDUD�(VSDxD��*XPEDX��������&RURQDGR�\�$FRVWD��������*DUFtD�4XHYHGR��������
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GH� SURWHFFLyQ� GH� VXV� GHVFXEULPLHQWRV�� FRPR� SRU� HMHPSOR�� DO� SURSLR� VHFUHWR� LQGXVWULDO�� (Q�VHJXQGR� OXJDU�� DXQTXH� ODV�SDWHQWHV�²SRU� VX�SURSLD�GHILQLFLyQ² JDUDQWL]DQ�XQ�GHWHUPLQDGR�QLYHO�GH�QRYHGDG�\�RULJLQDOLGDG��WDPELpQ�HV�FLHUWR�TXH�HO�YDORU�GH�ODV�SDWHQWHV�HV�KHWHURJpQHR��HV� GHFLU�� QR� UHIOHMDQ� ODV� GLIHUHQFLDV� GH� FDOLGDG� HQWUH� HOODV�� $GHPiV�� QR� WRGDV� UHIOHMDQ� XQD�WHFQRORJtD� XWLOL]DGD� HQ� OD� DFWLYLGDG� SURGXFWLYD�� 6LQ� HPEDUJR�� FRPR� VHxDODQ� %XHVD� HW� DO����������VH�WUDWD�GH�XQD�UHVWULFFLyQ�FX\RV�HIHFWRV�VH�PLQLPL]DQ�GHELGR�D�TXH��VL�VH�XWLOL]DQ�GDWRV�GH� XQD� JUDQ� FDQWLGDG� GH� SDWHQWHV�� FDEH� HVSHUDU� TXH� VX� FDOLGDG� VH� GLVWULEX\D�GH� XQD�PDQHUD�VLPLODU�SDUD�FXDOTXLHU�WLSR�GH�DJUHJDFLyQ��SUREDEOHPHQWH�VLJXLHQGR�XQD�SDXWD�QRUPDO�
(O� LQGLFDGRU�GHO�RXWSXW� WLHQH�HQ�FXHQWD� ODV�SDWHQWHV� VROLFLWDGDV�\�SXEOLFDGDV�SRU� ODV�RILFLQDV�(VSDxROD�\�(XURSHD�GH�3DWHQWHV��6H�KD�FUHtGR�QHFHVDULR�UHIOHMDU�OD�PD\RU�YDOtD�GH�ODV�SDWHQWHV�HXURSHDV��FX\R�SURFHVR�GH�UHJLVWUR�SUHVHQWD�FRVWHV�PiV�DOWRV�WDQWR�HQ�WLHPSR�FRPR�HQ�GLQHUR��SRQGHUiQGRODV FRQ�UHVSHFWR�D�ODV�HVSDxRODV�SRU�XQ�IDFWRU�FLQFR��\D�TXH�ODV�SDWHQWHV�HXURSHDV�VH�UHJLVWUDQ�HQ�PHGLD�SDUD�FLQFR�SDtVHV��GH�PDQHUD�TXH�

(85WU(63WUWU 3$73$73$7 ��� �u� 
'RQGH�3$7U�W HV� OD� VXPD� SRQGHUDGD� GH� ODV� SDWHQWHV� GH� OD� UHJLyQ� U� HQ� HO� DxR� W� \ (63WU3$7 � \�

(85WU3$7 � VRQ�UHVSHFWLYDPHQWH��ODV�SDWHQWHV�HVSDxRODV�\�HXURSHDV�GH�FDGD�UHJLyQ�
&RPR�QXHVWUR�SURSyVLWR� HV�GHWHFWDU� FXiO� GH� OH� ORV� IDFWRUHV� DQWHULRUPHQWH� GHWHUPLQDGRV�\�HQ�TXp�PHGLGD� SHUPLWHQ� RSWLPL]DU� HO� IOXMR� GH� LQQRYDFLyQ�� OD� IXQFLyQ� GH� JHQHUDFLyQ� GH� QXHYRV�FRQRFLPLHQWRV�TXHGD�ILMDGD�SRU�OD�VLJXLHQWH�HFXDFLyQ�

81,WU81,(03WU(03$'0WU$'0(17WU(17WU =<;:3$7 ����� GGGG ��� 
'RQGH�:(17 GHVLJQD� HO� IDFWRU� HQWRUQR��;$'0�PLGH� HO� IDFWRU�$GPLQLVWUDFLyQ�3~EOLFD��<(03LQGLFD�HO� IDFWRU�HPSUHVDV� LQQRYDGRUDV \�=81, UHFRJH�HO�YDORU�GHO� IDFWRU�XQLYHUVLGDG��\�HQ�HO�TXH� ORV� VXEtQGLFHV� U� \� W� GHVLJQDQ�� UHVSHFWLYDPHQWH�� OD� UHJLyQ� \� HO� DxR�� 1yWHVH�� TXH� KHPRV�SUHVFLQGLGR�GH�XQ�UHWDUGR�HQWUH�HO�LQSXW \�HO�RXWSXW��SRU�FRQVLGHUDU�TXH��FRPR�VHxDODQ�%XHVD�\�0ROHUR���������HQ�(VSDxD�OD�UHODFLyQ�HQWUH�,�'�\�SDWHQWHV�HV�FDVL�FRQWHPSRUiQHD�
(Q�HO�&XDGUR����VH�H[SRQHQ�ORV�UHVXOWDGRV�REWHQLGRV�DO�DSOLFDU�XQ�SURFHGLPLHQWR�GH�PtQLPRV�FXDGUDGRV�RUGLQDULRV�SRU�HO�PpWRGR�GH�SDVRV�VXFHVLYRV����6REUH�HVWH�PRGHOR�VH�KDQ�OOHYDGR�D�FDER�ODV�QHFHVDULDV�SUXHEDV�GH�YDOLGDFLyQ���
�� (O�SURFHGLPLHQWR�HOHJLGR�SHUPLWH�PD[LPL]DU�OD�RUWRJRQDOLGDG�HQWUH�ODV�YDULDEOHV��UHGXFLHQGR�DVt�GH�DQWHPDQR�ORV� HYHQWXDOHV� SUREOHPDV� GH�PXOWLFROLQHDOLGDG� D� QLYHOHV� HVWDGtVWLFDPHQWH� LQVLJQLILFDQWHV�� (VWH�PpWRGR� WLHQH� OD�YHQWDMD�GH�DGPLWLU�TXH�XQD�YDULDEOH�VHOHFFLRQDGD�HQ�XQ�SDVR�SXHGH�VHU�HOLPLQDGD�HQ�RWUR�SRVWHULRU��$�SDUWLU�GH�OD�LQFOXVLyQ�GH�OD�VHJXQGD�YDULDEOH��HQ�FDGD�HWDSD�YD��DQDOL]DQGR�OD�VLJQLILFDWLYLGDG�GH�WRGDV�ODV�YDULDEOHV�TXH�HQ�HVH�PRPHQWR� FRQWLHQH� OD� HFXDFLyQ��6L� OD� DSRUWDFLyQ�GH�DOJXQD�GH�HOODV�QR�HV�VLJQLILFDWLYD�HV�HOLPLQDGD��(O�SURFHVR�WHUPLQD�FXDQGR�QR�VH�SXHGD�LQFOXLU�QL�H[FOXLU�QLQJXQD�YDULDEOH�HQ�HO�PRGHOR��� 3DUD� YDOLGDU� HO� PRGHOR� KHPRV� OOHYDGR� D� FDER� ODV� KDELWXDOHV� SUXHEDV� VREUH� ORV� UHVLGXRV�� FRQWUDVWDQGR� OD�QRUPDOLGDG� GH� ORV� PLVPRV�� OD� DXVHQFLD� GH� FRUUHODFLyQ� HVWDGtVWLFDPHQWH� VLJQLILFDWLYDV� HQWUH� ORV� YDORUHV�SURQRVWLFDGRV�\�ORV� UHVLGXRV�\��ILQDOPHQWH��FRPSUREDQGR�OD�KRPRFHGDVWLFLGDG�GH�ORV�PLVPRV�� OR�TXH�DVHJXUD�OD�UREXVWH]�GHO�PRGHOR�\��SRU�FRQVLJXLHQWH�� OD�YDOLGH]�GH�ORV�FRHILFLHQWHV�FDOFXODGRV��'H�IRUPD�FRPSOHPHQWDULD�VH�OOHYD� � D� FDER� XQ�GLDJQyVWLFR�GH� FROLQHDOLGDG�� UHVXOWDQGR�XQ� tQGLFH� GH� FRQGLFLyQ�PHQRU� GH����� OR� TXH�� MXQWR� DO�SURFHGLPLHQWR�GH�UHJUHVLyQ�HPSOHDGR��GHVFDUWD�FXDOTXLHU�SUREOHPD�GH�PXOWLFROLQHDOLGDG�TXH�SXGLHUD�UHVWULQJLU�OD�YDOLGH]�GH�ORV�UHVXOWDGRV�
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&XDGUR��&RHILFLHQWHV�QR�HVWDQGDUL]DGRV &RHILFLHQWHV�HVWDQGDUL]DGRV &RQWUDVWHV�SDUDPpWULFRV
% %(7$ W 6LJ��&RQVWDQWH� ������� ������ ����(172512 ������� ���� ������ ����$$33 ������� ���� ������ ����(035(6$6 ������ ���� ����� ����81,9(56,'$' ������ ���� ����� ����5����� 5������ 'XUELQ�:DWVRQ
����D��9DULDEOH�GHSHQGLHQWH��6XPD�SRQGHUDGD�SDWHQWHV
��9DORUHV�REWHQLGRV�WUDV�DOHDWRUL]DU�ORV�UHVLGXRV

$�OD�YLVWD�GH�ORV�UHVXOWDGRV�VH�FRPSUXHED�FRPR�ORV�FXDWUR�IDFWRUHV�UHVXOWDQ�HVWDGtVWLFDPHQWH�VLJQLILFDWLYRV� \� DGHPiV� SUHVHQWDQ� VLJQR� SRVLWLYR�� OR� TXH� FRQILUPD� OD� YDOLGH]� GH� OD�DSUR[LPDFLyQ�HYROXFLRQLVWD�DO�SURSXJQDU�TXH�OD�FUHDFLyQ�GH�FRQRFLPLHQWRV�HV�HO�UHVXOWDGR�GH�OD�LQWHUDFFLyQ�GH�ORV�GLIHUHQWHV�HOHPHQWRV�FRQWHPSODGRV�EDMR�HO�FRQFHSWR�GH�6LVWHPD�UHJLRQDO�GH�,QQRYDFLyQ��$KRUD�ELHQ��LQWHUHVD�WDPELpQ�LQWHUSUHWDU�HO�SHVR�UHODWLYR�GH�HVRV�IDFWRUHV�HQ�HO�PRGHOR�� (OOR� VH� KDUi� WHQLHQGR� HQ� FXHQWD� ORV� YDORUHV� GH� ORV� FRHILFLHQWHV� HVWDQGDUL]DGRV�%(7$���� TXH� QRV� SHUPLWHQ� FRPSDUDU� OD� LPSRUWDQFLD� GH� ORV� IDFWRUHV� HQ� HO�PRGHOR��&RPR� VH�REVHUYD�HV�HO�IDFWRU�UHODFLRQDGR�FRQ�HO�HQWRUQR�UHJLRQDO�\�SURGXFWLYR HO�TXH�SRVHH�XQ�PD\RU�UHOLHYH�HQ�HO�PRGHOR��FRQFUHWDPHQWH�FRQ�XQ�YDORU�GH�%HWD�GH��������(Q�VHJXQGR�OXJDU��\�D�XQD�GLVWDQFLD� LPSRUWDQWH� VH� HQFXHQWUD� OD� $GPLQLVWUDFLyQ� 3~EOLFD� �%HWD� �������� VHJXLGR� SRU� HO�SDSHO�GH�ODV�HPSUHVDV�LQQRYDGRUDV��%HWD���������\�ILQDOPHQWH�FRQ�XQ�SHVR�UHODWLYR�PHQRU�HQ�HO�PRGHOR�VH�HQFXHQWUD�OD�XQLYHUVLGDG �%HWD��������
'HQWUR�GH�OD�LQWHUSUHWDFLyQ�HFRQyPLFD��SRGUHPRV�VHxDODU�FRPR�SDUD�HO�FDVR�HVSDxRO�H[LVWH�XQD�IXHUWH�LQIOXHQFLD�GH�ODV�YDULDEOHV�GHO�HQWRUQR HQ�ORV�IOXMRV�GH�LQQRYDFLyQ�FXDQWLILFDGRV�D�WUDYpV�GH� OD� VXPD� SRQGHUDGD� GH� SDWHQWHV�� &RQFUHWDPHQWH� XQ� PD\RU� WDPDxR� GH� OD� HVWUXFWXUD�SURGXFWLYD� MXHJD� XQ� SDSHO� FODYH� SDUD� HO� ORJUR� GH� ORV� UHVXOWDGRV� UHODWLYRV� D� OD� LQQRYDFLyQ�WHFQROyJLFD��OR�TXH�UDWLILFD�OD�LPSRUWDQFLD�GH�XQD�FLHUWD�PDVD�FUtWLFD�\�XQ�WDPDxR�PtQLPR�GHO�PHUFDGR�� 'H� HVWD� IRUPD�� VH� YHULILFD� OD� KLSyWHVLV� TXH� DILUPD� OD� LPSRUWDQFLD� GHO� VHJPHQWR�HPSUHVDULDO� GHQWUR� GH� ORV� VLVWHPDV� GH� LQQRYDFLyQ� 6t� DGHPiV� WHQHPRV� WDPELpQ� HQ� FXHQWD� HO�SHVR� UHODWLYR�GHO� IDFWRU� UHODFLRQDGR�FRQ� ODV�HPSUHVDV� LQQRYDGRUDV��HVD�KLSyWHVLV�VH� UHIXHU]D��3RU�VX�SDUWH��OD�$GPLQLVWUDFLyQ�3~EOLFD�\�OD�XQLYHUVLGDG��DXQTXH�FRQ�XQ�SDSHO�VLJQLILFDWLYR�\�SRVLWLYR��VH�TXHGDQ�HQ�XQ�VHJXQGR�SODQR��OR�TXH�QR�REVWD�SDUD�TXH�VX�LQWHUDFFLyQ�FRQ�ORV�RWURV�IDFWRUHV�FRDG\XYH�D�OD�REWHQFLyQ�GH�XQRV�PD\RUHV�UHVXOWDGRV�LQQRYDGRUHV�
/RV�UHVXOWDGRV�REWHQLGRV�D�WUDYpV�GHO�XVR�GH�ORV�IDFWRUHV�SURSLRV�GH�ORV�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ��VRQ�DFRUGHV�FRQ�ORV�GH�HVWXGLRV�SUHFHGHQWHV�GRQGH�VH� WUDEDMDED�FRQ�XQ�FRQMXQWR�GH� LQGLFDGRUHV� QR� KLSRWpWLFRV� ²FRPR� HV� HO� FDVR� GH� ORV� IDFWRUHV²�� VLQR� UHDOHV� �%XHVD��
�� (VWH� FRHILFLHQWH� UHSUHVHQWD�� HQ� WpUPLQR� GH� HODVWLFLGDG�� HO� LQFUHPHQWR� GH� OD� YDULDEOH� GHSHQGLHQWH� ²HQ�GHVYLDFLRQHV�WtSLFDV² TXH�VH�SURGXFH�FXDQGR�DXPHQWD�HQ�XQD�XQLGDG�OD�GHVYLDFLyQ�WtSLFD�HO�YDORU�GH�OD�YDULDEOH�LQGHSHQGLHQWH�EDMR�OD�KLSyWHVLV�FpWHULV�SiULEXV�
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%DXPHUW��+HLMV��0DUWtQH]�3HOOLWHUR��������SDUD�HO�PLVPR�SHULRGR�WHPSRUDO�\�FRQ�OD�XWLOL]DFLyQ�GH� OD�PLVPD�YDULDEOH�GHSHQGLHQWH� �VXPD�SRQGHUDGD�GH�SDWHQWHV��\��D�VX�YH]�� VH�FRPSDGHFHQ�FRQ�ORV�TXH�KDQ�VLGR�UHVDOWDGRV�SRU�OD�OLWHUDWXUD�LQWHUQDFLRQDO��WDQWR�SDUD�ORV�FDVRV�QDFLRQDOHV�FRPR�ORV�UHJLRQDOHV���
���&21&/86,21(6
&RPR� VH� LQGLFDED� DO� FRPLHQ]R�GH� HVWH� DUWtFXOR�� OD� HFRQRPtD� HVWi� FRQFHGLHQGR�XQD� DWHQFLyQ�PHUHFLGD� D� ODV� UHODFLRQHV� H[LVWHQWHV� HQWUH� OD� LQQRYDFLyQ� \� HO� iPELWR� JHRJUiILFR� UHJLRQDO��'LIHUHQWHV� DXWRUHV� KDQ� VXEUD\DGR� OD� LPSRUWDQFLD� GHO� HQIRTXH� HYROXFLRQLVWD� HQ� HO� GLVHxR� \�SXHVWD�HQ�SUiFWLFDV�GH�SROtWLFDV��HVSHFLDOPHQWH�DTXHOODV�UHODFLRQDGDV�FRQ�DVSHFWRV�FLHQWtILFRV�\�WHFQROyJLFRV��$GHPiV�VH� UHFDOFD� OD� LPSRUWDQFLD�GH� UHDOL]DU�HVWXGLRV�HPStULFRV�TXH�VLUYDQ�GH�EDVH�HQ�HO�HMHUFLFLR�GH�ORV�SROLF\�PDNHUV�
7HQLHQGR�HQ FXHQWD�HVWRV�DVSHFWRV��HQ�HVWH�DUWtFXOR�VH�KDQ�SUHVHQWDGR�ORV�UHVXOWDGRV�REWHQLGRV�SDUD� HO� HVWXGLR� GHO� FDVR� HVSDxRO� VREUH� ODV� FDSDFLGDGHV� GH� ORV� VLVWHPDV� UHJLRQDOHV� GH�LQQRYDFLyQ�� D� WUDYpV� GHO� XVR� GH� GLVWLQWRV� DQiOLVLV� HFRQRPpWULFRV�� (Q� SULPHU� OXJDU�� HQ� OD�LQYHVWLJDFLyQ� VH� KD� SDUWLGR� GH� XQD� EDVH� GH� GDWRV� TXH� FRPSUHQGH� XQD� DPSOLD� EDWHUtD� GH�LQGLFDGRUHV�UHIHUHQWHV�D�ORV�HOHPHQWRV�TXH�FRQILJXUDQ�ORV�VLVWHPDV�GH�LQQRYDFLyQ��$�SDUWLU�GH�HOOD�\�SDUD�HO�SHULRGR�WHPSRUDO�TXH�YD�GH������D�������DSOLFDQGR�OD�WpFQLFD PXOWLYDULDQWH�GHO�DQiOLVLV� GH� FRPSRQHQWHV� SULQFLSDOHV�� VH� KDQ� LGHQWLILFDGR� FXDWUR� IDFWRUHV� HVHQFLDOHV� HQ� ORV�PLVPRV��HO�HQWRUQR�UHJLRQDO�\�SURGXFWLYR�GH�OD�LQQRYDFLyQ��OD�XQLYHUVLGDG��OD�$GPLQLVWUDFLyQ�3~EOLFD� \� ODV� HPSUHVDV� LQQRYDGRUDV�� 'LFKRV� IDFWRUHV�� FX\D� GHQRPLQDFLyQ� VLQWHWL]D� ODV�YDULDEOHV� TXH� ORV� IRUPDQ�� DGHPiV� GH� PRVWUDUQRV� ORV� HMHV� TXH� FRQILJXUDQ� ORV� VLVWHPDV� GH�LQQRYDFLyQ�HVSDxROHV��KDQ�VLGR�XWLOL]DGRV�HQ�XQ�GREOH�HMHUFLFLR��SRU�XQ�ODGR��VH�KDQ�PDQHMDGR�SDUD�OD�LGHQWLILFDFLyQ�GH�XQD�WLSRORJtD�GH�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ��\�SRU�RWUR��VH�KDQ�XWLOL]DGR�FRPR�YDULDEOHV�H[SOLFDWLYDV�GHO�IOXMR�GH�FRQRFLPLHQWRV�REWHQLGRV�HQ�HVRV�VLVWHPDV��FXDQWLILFDGRV�D�WUDYpV�GH�ODV�SDWHQWHV�
3RU�OR�TXH�VH�UHILHUH�D� WLSRORJtD�GH�ORV�VLVWHPDV�UHJLRQDOHV�� ORV�UHVXOWDGRV�TXH�VH�GHVSUHQGHQ�VHxDODQ� OD� H[LVWHQFLD� GH� FLQFR� JUXSRV� FRQ� GLIHUHQFLDV� PX\� VLJQLILFDWLYDV�� FXDWUR� GH� HOORV�IRUPDGRV� SRU� XQD� VROD� UHJLyQ� �0DGULG�� &DWDOXxD�� 3DtV� 9DVFR� \� 1DYDUUD�� \� HO� TXLQWR� TXH�DJUXSD� D� ODV� UHVWDQWHV��'H� HVRV� VLVWHPDV�HO� GH�0DGULG HV� HO�PiV�HTXLOLEUDGR�� SXHV� WRGRV� ORV�IDFWRUHV�SXQW~DQ�FRQ�YDORUHV�SRVLWLYRV�OR�TXH�VH�FRUUHVSRQGH�FRQ�XQD�SRVLFLyQ�DYHQWDMDGD�HQ�WRGRV�ORV�HOHPHQWRV�TXH�VRQ�UHOHYDQWHV�HQ�RUGHQ�D�OD�JHQHUDFLyQ�\�GLIXVLyQ�GHO�FRQRFLPLHQWR��/RV� FDVRV� GH� &DWDOXxD�� 3DtV� 9DVFR� \� 1DYDUUD� PXHVWUDQ� VLVWHPDV� HQ� ORV� TXH� GHVWDFD�~QLFDPHQWH�XQR�R�GRV�GH�ORV�FXDWUR�IDFWRUHV��$Vt��&DWDOXxD�FXHQWD�FRQ�XQ�PHUFDGR�DPSOLR�\�XQD�LPSRUWDQWH�DFWLYLGDG�SURGXFWLYD��(O�3DtV�9DVFR�UHIOHMD�XQD�IRUWDOH]D�HQ�HO�VHJPHQWR�GH�ODV�HPSUHVDV�TXH�GHVDUUROODQ�,�'��1DYDUUD�GHVWDFD�SRU�HO�SDSHO�SUHIHUHQWH�TXH�FRUUHVSRQGH�D�ODV�XQLYHUVLGDGHV�TXH�DOOt�VH�XELFDQ�D�OD�YH]�TXH�FXHQWD�FRQ�XQD�SRVLFLyQ�SRU�HQFLPD�GH�OD�PHGLD�HQ�OD�DFWLYLGDG�GH�ODV�HPSUHVD�LQQRYDGRUDV��)LQDOPHQWH�ODV�GHPiV�UHJLRQHV�HVWiQ�VLWXDGDV�HQ�OD�SHULIHULD� WHFQROyJLFD� \� QR� GHVWDFDQ� HQ� QLQJXQR� GH� ORV� IDFWRUHV� LGHQWLILFDGRV�� (VWH� KHFKR� VH�FRPSUXHED�REVHUYDQGR�FRPR� ODV�SXQWXDFLRQHV�IDFWRULDOHV�SRVHHQ�VLHPSUH�XQ�YDORU�QHJDWLYR��6RQ��SRU�WDQWR��UHJLRQHV�WRGDYtD�FX\DV�LPSRUWDQWHV�GHELOLGDGHV��GHEHUtDQ�UHFLELU�XQ�WUDWDPLHQWR�GLIHUHQFLDGR�FRQ�UHVSHFWR�D�ODV�DQWHV�VHxDODGDV�HQ�OR�TXH�FRQFLHUQH�D�ODV�SROtWLFDV�FLHQWtILFDV�\�WHFQROyJLFDV�
�� 9LG��ORV�WUDEDMRV�FLWDGRV�HQ�OD�QRWD����
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&RQ� UHVSHFWR� D� ORV� UHVXOWDGRV� REWHQLGRV� D� WUDYpV� GHO� DQiOLVLV� GH� UHJUHVLyQ� OLQHDO�� VH� KD�YHULILFDGR� TXH� SDUD� HO� FDVR� HVSDxRO�� HO� HQWRUQR� UHJLRQDO� \� SURGXFWLYR HV� HO� IDFWRU� FRQ� XQ�LPSDFWR� PD\RU� VREUH� OD� JHQHUDFLyQ� GH� FRQRFLPLHQWR� WHFQROyJLFRV�� DSUR[LPDGRV� SRU� ODV�SDWHQWHV��6L�DGHPiV�WHQHPRV�HQ�FXHQWD�OD�UHODFLyQ�H[LVWHQWH�HQWUH�HO�HQWRUQR�SURGXFWLYR \�ODV�HPSUHVDV� GH� FDUiFWHU� LQQRYDGRU�� HO� SHVR� GH� GLFKD� XQLyQ� HV�PX\� VXSHULRU� DO� HMHUFLGR� SRU� OD�$GPLQLVWUDFLyQ�3~EOLFD \��VREUH�WRGR��SRU�OD�XQLYHUVLGDG��
'H�WRGR�OR�DQWHULRU�VH�SXHGHQ�H[WUDHU�GRV�LPSRUWDQWHV�FRQFOXVLRQHV��3RU�XQ�ODGR�HV�QHFHVDULR�WHQHU� HQ� FXHQWD� ODV� GLIHUHQFLDV� TXH� H[LVWHQ� HQWUH� ODV� GLVWLQWDV� UHJLRQHV� HVSDxRODV� DO� KRUD� GH�GLVHxDU� ODV� SROtWLFDV� FLHQWtILFDV� \� WHFQROyJLFDV�� \D� TXH� VXV� VLVWHPDV� GH� LQQRYDFLyQ�PXHVWUDQ�LPSRUWDQWHV� GHVLJXDOGDGHV� \� FDUHQFLDV� HQ� FXDQWR� DO� GHVDUUROOR� GH� ORV� IDFWRUHV� TXH� ORV�FRQILJXUDQ��6H�GHEHUtD�WUDWDU�SRU�WDQWR�GH�VROYHQWDU�HQ�HO�WLHPSR�ODV�GHELOLGDGHV�HVSHFtILFDV�GH�FDGD� UHJLyQ� DSOLFDQGR� SROtWLFDV� GH� FRUWH� UHJLRQDO�� 3RU� RWUR� ODGR�� QR� KDEUi� TXH� ROYLGDU� TXp�IDFWRUHV� SRVHHQ� XQ�PD\RU� SHVR� HQ� OD� JHQHUDFLyQ� GH� FRQRFLPLHQWRV�� 'H� HVWD� IRUPD� DTXHOODV�SROtWLFDV� TXH� YD\DQ� HQFDPLQDGDV� DO� FUHFLPLHQWR� GH� OD� LQQRYDFLyQ� UHJLRQDO� GHEHUiQ� GLULJLU�SUHIHUHQWHPHQWH�VX�HVIXHU]R�KDFLD�HO�GHVDUUROOR�GH�XQD�HVWUXFWXUD�SURGXFWLYD�GLYHUVLILFDGD��DVt�FRPR�HQ�HO�UHIXHU]R�\�OD�DPSOLDFLyQ�GH�HPSUHVDV�LQQRYDGRUDV�FDSDFHV�GH�GHVDUUROODU�QXHYRV�FRQRFLPLHQWRV�
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%,%/,2*5$)Ë$
$&267$��0�� &2521$'2�� '�� �������� ³,QQRYDFLyQ� 7HFQROyJLFD� \� 'HVDUUROOR� 5HJLRQDO´��,QIRUPDFLyQ�&RPHUFLDO�(VSDxROD��RFWXEUH��Q��������SS����������$&6��=���$8'5(76&+��'��<�)(/'0$1��0����������³5HDO�(IIHFW�RI�$FDGHPLF�5HVHDUFK��&RPPHQW´��7KH�$PHULFDQ�(FRQRPLF�5HYLHZ��YRO�������SS��������$&6��=����������5HJLRQDO�LQQRYDWLRQ��NQRZOHGJH�DQG�JOREDO�FKDQJH´��3LQWHU��/RQGRQ�$5&+,%8*,��'��+2:(//6��-���0,&+,(�-����������LQQRYDWLRQ�3ROLF\�LQ�D�*OREDO�(FRQRP\��8QLYHUVLW\�3UHVV��&DPEULGJH�$,0&���������$XGLHQFLD�GH�,QWHUQHW��(*0��0DGULG�$,0&��YDULRV�DxRV���0DUFR�JHQHUDO�GH�ORV�PHGLRV��HQ�(VSDxD��YDULRV�DxRV���0DGULG$16(/,1�� /��� 9$5*$�� $�� <� $&6�� =�� �������� ³/RFDO� *HRJUDSKLF� 6SLOORYHUV� EHWZHHQ�8QLYHUVLW\� 5HVHDUFK� DQG� +LJK� 7HFKQRORJ\� ,QQRYDWLRQV´� -RXUQDO� RI� 8UEDQ�(FRQRPLFV��1������SS���������%$80(57��7��\�+(,-6��-����������/RV�GHWHUPLQDQWHV�GH�OD�FDSDFLGDG�LQQRYDGRUD�UHJLRQDO��XQD�DSUR[LPDFLyQ�HFRQRPpWULFD�DO�FDVR�HVSDxRO��5HFRSLODFLyQ�GH�HVWXGLRV�\�SULPHURV�UHVXOWDGRV��'RFXPHQWR�GH�WUDEDMR�Q�������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI%5$&=<.�� +�-��� &22.(�� 3��� +(,'(15(,&+�� 5�� �HGV��� �������� 5HJLRQDO� ,QQRYDWLRQ�V\VWHPV��/RQGRQ�8QLYHUVLW\�3UHVV��/RQGRQ�%8(6$�� 0� �������� (O� VLVWHPD� UHJLRQDO� GH� LQQRYDFLyQ� GH� OD� &RPXQLGDG� GH� 0DGULG�'RFXPHQWR�GH�WUDEDMR�Q������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH���0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI%8(6$�� 0��� &$6$'2�� 0�� +(,-6�� 0$57Ë1(=� 3(//,7(52�� 0��*87,(55(=±*$1'$5,//$�� $�� �������� (O� 6LVWHPD� 5HJLRQDO� GH� ,�'�,� GH� OD� &RPXQLGDG� GH�0DGULG�� 0DGULG� &RQVHMHUtD� GH� (GXFDFLyQ� GH� OD� &RPXQLGDG� GH� 0DGULG�� 'LUHFFLyQ�*HQHUDO� GH� ,QYHVWLJDFLyQ��ZZZ�PDGULPDVG�RUJ�LQIRUPDFLyQ�SXEOLFDFLRQ�GRF�6LVWHPDBUHJLRQDO�SGI�%8(6$��0��%$80(57��7���+(,-6�� -���0$57Ë1(=�3(//,7(52�0���������³/RV� IDFWRUHV�GHWHUPLQDQWHV� GH� OD� LQQRYDFLyQ�� 8Q� DQiOLVLV� HFRQRPpWULFR� VREUH� ODV� UHJLRQHV�HVSDxRODV´� (FRQRPtD�,QGXVWULDO�Q������������9��SS�������%8(6$��0���0$57Ë1(=�3(//,7(52��0���+(,-6��-��%$80(57��7���������´/RV�VLVWHPDV�UHJLRQDOHV� GH� LQQRYDFLyQ� HQ� (VSDxD�� WLSRORJtD� EDVDGD� HQ� LQGLFDGRUHV� HFRQyPLFRV� H�LQVWLWXFLRQDOHV� GH� ODV� &RPXQLGDGHV� $XWyQRPDV´�� (FRQRPtD� ,QGXVWULDO� Q�� ����������9��SS�������%8(6$�� 0��� 1$9$552�� HW� DO� �������� ,QGLFDGRUHV� GH� OD� FLHQFLD� \� OD� WHFQRORJtD� HQ� OD�,QQRYDFLyQ��0HWRGRORJtD�\�IXHQWHV�SDUD�OD�&$39�\�1DYDUUD� 6DQ�6HEDVWLiQ� $]NRDJD�&XDGHUQRV�GH�FLHQFLDV�6RFLDOHV�\�(FRQyPLFDV��Q������(XVNR�,NDVNXQW]D�± 6RFLHGDG�GH�(VWXGLRV�9DVFRV�%8(6$�� 0�� \� 02/(52�� -�� ������� ³&DSDFLGDG� WHFQROyJLFD� \� YHQWDMDV� FRPSHWLWLYDV� HQ� OD�LQGXVWULD�HVSDxROD��DQiOLVLV�D�SDUWLU�GH�ODV�SDWHQWHV´��(NRQRPLD]��Q�����&22.(�� 3� �������� ³%XVLQHVV� 3URFHVVHV� LQ� 5HJLRQDO� ,QQRYDWLRQ� 6\VWHPV� LQ� WKH� (XURSHDQ�8QLRQ´�HQ��$&6��=���������SS�������&22.(�� 3� �������� ³5HJLRQDO� LQQRYDWLRQ� V\VWHPV�� FOXVWHUV� DQG� NQRZOHGJH� HFRQRP\´��,QGXVWULDO�DQG�&RUSRUDWH�&KDQJH��YRO�����Q����SS���������&22.(�� 3��� %2(.+2/7�� 3��� 72'/,1*�� )�� �������� 7KH� JRYHUQDQFH� RI� LQQRYDWLRQ� LQ�(XURSH��3LQWHU��/RQGRQ�



KWWS���ZZZ�XFP�HV�EXFP�FHH�LDLI����'RFXPHQWR�GH�7UDEDMR�Q����

��

&22.(�� 3��� *Ï0(=� 85$1*$�� 0��� (7;(%$55Ë$�� *�� �������� ³5HJLRQDO� 6\VWHPV� RI�,QQRYDWLRQ��,QVWLWXWLRQDO DQG�2UJDQLVDWLRQDO�'LPHQVLRQV´��5HVHDUFK�3ROLF\��Q�������SS����������'2/25(8;�� '�� �������� ³:KDW� ZH� VKRXOG� NQRZ� DERXW� UHJLRQDO� V\VWHPV� RI� LQQRYDWLRQ��7HFKQRORJ\�LQ�6RFLHW\��Q�����SS����������('48,67�� &��������� 6\VWHPV� RI� ,QQRYDWLRQ� 7HFKQRORJLHV�� ,QVWLWXWLRQV� DQG� 2UJDQL]DWLRQV��/RQGRQ 3LQWHU��/RQGRQ��(8523($1�&200,6,21��������(XURSHDQ� ,QQRYDWLRQ� 6FRUHERDUG��7HFKQLFDO�3DSHU�Q�Â��(8�5HJLRQV� ZZZ�FRUGLV�OX�WUHQGFKDUW)(/'0$1��0����������7KH�*HRJUDSK\�RI�,QQRYDWLRQ��'RUGUHFKW�)5((0$1�� &+�� �������� 7HFKQRORJ\� 3ROLF\� DQG� (FRQRPLF� 3HUIRUPDQFH�� /HVVRQV� IURP�-DSDQ��3LQWHU��/RQGRQ�*$5&Ë$� 48(9('2�� -�� �������� ,QQRYDFLyQ� WHFQROyJLFD� \� JHRJUDItD� HQ� (VSDxD�� 7HVLV�GRFWRUDO� GLULJLGD� SRU� OD� 'UD�� 0�� 7HUHVD� &RVWD� &DPSt�� 'HSDUWDPHQWR� GH� (FRQRPHWUtD��(VWDGtVWLFD�\�(FRQRPtD�(VSDxROD��8QLYHUVLGDG�GH�%DUFHORQD�*5,/,&+(6�� =�� ������� ³3DWHQW� 6WDWLVWLFV� DV� (FRQRPLF� ,QGLFDWRUV�� $� 6XUYH\´� -RXUQDO� RI�(FRQRPLF�/LWHUDWXUH��YRO������SS�����������*80%$8�� 0�� ������� /D� GLPHQVLyQ� UHJLRQDO� GH OD� LQQRYDFLyQ� WHFQROyJLFD�� ,9,(� :3�(&�������9DOHQFLD�+(,-6��-�������D��3ROtWLFD�WHFQROyJLFD�H�LQQRYDFLyQ��(YDOXDFLyQ�GH�OD�ILQDQFLDFLyQ�S~EOLFD�GH�,�'�HQ�(VSDxD��&RQVHMR�(FRQyPLFR�\�6RFLDO��0DGULG�+(,-6�� -�� �����E���6LVWHPDV�1DFLRQDOHV�\�5HJLRQDOHV�GH� ,QQRYDFLyQ�\�3ROtWLFD�7HFQROyJLFD��'RFXPHQWR�GH�WUDEDMR�Q�������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI+2:(//6��-����������³5HJLRQDO�V\VWHPV�RI� LQQRYDWLRQ"´��(Q�$5&+,%8*,��'��HW�DO��������SS��������,1(��YDULRV�DxRV���&RQWDELOLGDG�UHJLRQDO�GH�(VSDxD��YDULRV�DxRV���0DGULG�,1(��YDULRV�DxRV���(QFXHVWD�GH�3REODFLyQ�$FWLYD��YDULRV�DxRV���0DGULG,1(��YDULRV�DxRV���(VWDGtVWLFD�GH�(QVHxDQ]D�6XSHULRU�8QLYHUVLWDULD��YDULRV�DxRV���0DGULG�,1(��YDULRV�DxRV���(VWDGtVWLFD�VREUH�ODV�DFWLYLGDGHV�HQ�,QYHVWLJDFLyQ�&LHQWtILFD�\�'HVDUUROOR�7HFQROyJLFR��,�'���YDULRV�DxRV���0DGULG�-$))(��$�� ������� ³5HDO� (IIHFWV� RI�$FDGHPLF� 5HVHDUFK´ 7KH�$PHULFDQ�(FRQRPLF�5HYLHZ��YRO��������SS����������.26&+$7=.<�� .��� .8/,&.(�� 0��� =(1.(5�� $�� �HGV��� �������� ,QQRYDWLRQ� 1HWZRUNV���+HLGHOEHUJ��,6,/$1'$%$62�� 0��� 28*+721�� &��� 025*$1�� .�� �������� ³/HDUQLQJ� UHJLRQV� LQ� (XURSH��7KHRU\�� 3ROLF\� DQG� 3UDFWLFH� WKURXJK� WKH� 5,6´�� 3UHVHQWDGR� HQ� �HU� ,QWHUQDWLRQDO�&RQIHUHQFH� RQ� 7HFKQRORJ\� DQG� ,QQRYDWLRQ� 3ROLF\�� $XVWLQ�� 86$�� ��� DJRVWR�� ��VHSWLHPEUH�/81'9$//��%�$����������1DWLRQDO�6\VWHPV�RI�,QQRYDWLRQ��7RZDUGV�D�7KHRU\�RI�,QQRYDWLRQ�DQG�,QWHUDFWLYH�OHDUQLQJ� 3LQWHU��/RQGRQ0$57Ë1(=�3(//,7(52��0�\�%$80(57��7���������0HGLGD�GH�OD�FDSDFLGDG�LQQRYDGRUD�GH� ODV�&RPXQLGDGHV�$XWyQRPDV�HVSDxRODV��FRQVWUXFFLyQ�GH�XQ� tQGLFH�UHJLRQDO�GH� OD�LQQRYDFLyQ� 'RFXPHQWR�GH�WUDEDMR�Q������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI0$57Ë1(=�3(//,7(52��0����������5HFXUVRV�\�UHVXOWDGRV�GH�ORV�6LVWHPDV�GH�,QQRYDFLyQ��(ODERUDFLyQ� GH� XQD� WLSRORJtD� GH� 6LVWHPDV� 5HJLRQDOHV� GH� ,QQRYDFLyQ� HQ� (VSDxD�'RFXPHQWR�GH�WUDEDMR�Q������,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR��8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI
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02/(52��-��\�%8(6$��0��������´/HV�SDUWHQDULDWV GH�WHFKQRORJLH LQGXVWULHOOH�HQ�(VSDJQH´��2&'(�67,�5HYXH��Q����025*$1�� .��� 1$8:(/$(56�� &�� �HGV��� �������� 5HJLRQDO� ,QQRYDWLRQ� 6WUDWHJLHV�� 7KH�6WDWLRQHU\�2IILFH��/RQGRQ�1$9$552�� 0�� �������� /RV� 6LVWHPDV� 1DFLRQDOHV� GH� ,QQRYDFLyQ�� 8QD� UHYLVLyQ� GH� OD�OLWHUDWXUD� 'RFXPHQWR� GH� WUDEDMR� Q��� ���� ,QVWLWXWR�GH�$QiOLVLV� ,QGXVWULDO� \�)LQDQFLHUR�8QLYHUVLGDG�&RPSOXWHQVH��0DGULG��ZZZ�XFP�HV�%8&0�FHH�LDLI1(/621�� 5�5�� �HGV��� ��������1DWLRQDO� ,QQRYDWLRQ� 6\VWHPV�� $� &RPSDUDWLYH� 6WXG\��2[IRUG�8QLYHUVLW\�3UHVV��1HZ�<RUN�2(&'���������PDQXDO�RQ�WKH�0HDVXUHPHQW�RI�+XPDQ�5HVRXUFHV�GHYRWHG�WR�6	7��&DPEHUUD�0DQXDO��3DULV�3257(5��0�(����������7KH�&RPSHWLWLYH�$GYDQWDJH�RI�1DWLRQ� 0DF�0LOODQ��/RQGRQ�67(51�� 6��� 3257(5�� 0�(�� <� )850$1�� -�/�� �������� 7KH� 'HWHUPLQDQWV� RI� 1DWLRQDO�,QQRYDWLYH�&DSDFLW\��1%(5�:RUNLQJ�3DSHU������67(51�� 6��� 3257(5�� 0�(�� <� )850$1�� -�/�� �������� ³/RV� IDFWRUHV� LPSXOVRUHV� GH� OD�FDSDFLGDG�LQQRYDGRUD�QDFLRQDO��LPSOLFDFLRQHV�SDUD�$PpULFD�/DWLQD´��&ODYHV�GH�(FRQRPtD�0XQGLDO��,&(;��0DGULG��SS������67(51�� 6��� 3257(5�� 0�(�� <� )850$1�� -�/�� �������� ³7KH� 'HWHUPLQDQWV� RI� 1DWLRQDO�,QQRYDWLYH�&DSDFLW\´��5HVHDUFK�3ROLF\��Q������SS����������75$-7(1%(5*��0��������� (FRQRPLF�$QDO\VLV�RI�3URGXFW�,QQRYDWLRQ��&DPEULGJH��0$��75$-7(1%(5*��0�� ��������³3DWHQWV� DV� LQGLFDWRUV�RI� ,QQRYDWLRQ´��HQ�75$-7(1%(5*��0��HG��������
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Ò/7,026�7Ë78/26�38%/,&$'26
���� )RUPDV� GH� ,QWHUQDFLRQDOL]DFLyQ�� 8Q� HVWXGLR� DSOLFDGR� $GROIR�*XWLpUUH]� GH�*DQGDULOOD�6DOGDxD�\�/XLV�-DYLHU�+HUDV�/ySH]�����������([LVWH�OD�YHUVLyQ�HQ�LQJOpV�GH�HVWH�GRFXPHQWR��
���� 'LIXVLyQ� GH� ORV� FUpGLWRV� GHO� &'7,� HQ� ODV� HPSUHVDV� LQQRYDGRUDV� GHO� 3DtV� 9DVFR� \�1DYDUUD� -RRVW�+HLMV���������
���� ,QQRYDWLRQ� DQG� ,QWHUQDWLRQDOLVDWLRQ� 3ROLFLHV� LQ� 6SDLQ�� 6SHFLDO� &RQVLGHUDWLRQ� RI� /HVV�'HYHORSHG�$UHDV��-RVp�0ROHUR�\�$QWRQLR�)RQIUtD���������
���� (O�&RQWURO GH�ORV�LQWHUFDPELRV�LQWHUQDFLRQDOHV�GH�DUPDPHQWR�\�WHFQRORJtDV�GH�GREOH�XVR��HO�FDVR�GH�(VSDxD��0LNHO�%XHVD���������
���� 3DWURQHV� WHFQROyJLFRV�\�FRPSHWLWLYLGDG��XQ�DQiOLVLV�GH� ODV�HPSUHVDV� LQQRYDGRUDV�HQ�HO�3DtV�9DVFR� 0LNHO�%XHVD�\�$UDQW]D�=XELDXUUH���������
���� 3XEOLF�ILQDQFH�RI�WKH�5	'�DFWLYLWLHV�LQ�HQWHUSULVHV��5ROH�DQG�LPSDFW�RI�WKH�6SDQLVK�ORZ�LQWHUHVW�FUHGLWV�IRU�5	'��-RRVW�+HLMV��������
���� ,QWHUYHQFLRQLVPR�HVWDWDO�GXUDQWH�HO�IUDQTXLVPR�WDUGtR��XQ�DQiOLVLV�GHO�FRQGLFLRQDPLHQWR�LQGXVWULDO��0LNHO�%XHVD�\�/XLV�(��3LUHV��������
���� 1XHYDV� SDXWDV� GH� LQWHUQDFLRQDOL]DFLyQ� GH� OD� ,�'� GH� ODV� HPSUHVDV� PXOWLQDFLRQDOHV�HVWDGRXQLGHQVHV�� $QD�%HOOYHU��������
���� 6LVWHPDV�QDFLRQDOHV�\�UHJLRQDOHV�GH�LQQRYDFLyQ�\�SROtWLFD�WHFQROyJLFD��8Q�DSUR[LPDFLyQ�WHyULFD� -RRVW�+HLMV�������
���� -XVWLILFDFLyQ�GH�OD�SROtWLFD�GH�LQQRYDFLyQ�GHVGH�XQ�HQIRTXH�WHyULFR�\�PHWRGROyJLFR��-RRVW�+HLMV���������
���� /RV� VLVWHPDV� QDFLRQDOHV� GH� LQQRYDFLyQ�� XQD� UHYLVLyQ� GH� OD� OLWHUDWXUD��0LNHO� 1DYDUUR��������
���� (O�DQiOLVLV�\�OD SROtWLFD�GH�FOXVWHUV��0LNHO�1DYDUUR��������
���� /RV�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ�GHO�3DtV�9DVFR�\�1DYDUUD��0LNHO�%XHVD��������
���� &HQWUDOLVDWLRQ� RU� GLVSHUVLRQ"�� D� VSDWLDO� DQDO\VLV� RI� WKH� LPSDFW� RI� WKH� VLQJOH� PDUNHW�SURJUDPPH�RQ�WKH�DFWLYLW\�RI�XV�PDQXIDFWXULQJ�DIILOLDWHV��$QGUHZ�0ROG�������
���� (O�VLVWHPD�UHJLRQDO�GH�LQQRYDFLyQ�GH�OD�&RPXQLGDG�GH�0DGULG��0LNHO�%XHVD������������ (FRQRPtD�GH� OD�VHFHVLyQ��/RV�FRVWHV�GH�OD�µ1R�(VSDxD¶�HQ�HO�3DtV�9DVFR��0LNHO�%XHVD��������
���� 7KH� VSDQLVK� SXEOLF ILQDQFLDO� VXSSRUW� DFFHVLEOH� IRU� VPDOO� DQG� PHGLXP� VL]HG� ILUPV��RUJDQLVDWLRQV��SURJUDPHV��LQVWUXPHQWV�DQG�PHDVXUHV��-RRVW�+HLMV��������



��

���� /RV�GHWHUPLQDQWHV�GH�OD�FDSDFLGDG�LQQRYDGRUD�UHJLRQDO��XQD�DSUR[LPDFLyQ�HFRQRPpWULFD�DO� FDVR� HVSDxRO�� 5HFRSLODFLyQ� GH� HVWXGLRV� \� SULPHURV� UHVXOWDGRV� 7KRPDV�%DXPHUW� \� -RRVW�+HLMV��������
���� 5HFXUVRV� \� UHVXOWDGRV� GH� ORV� VLVWHPDV� GH� LQQRYDFLyQ�� HODERUDFLyQ� GH� XQD� WLSRORJtD� GH�VLVWHPDV�UHJLRQDOHV�GH�LQQRYDFLyQ�HQ�(VSDxD��0yQLFD�0DUWtQH]�3HOOLWHUR��������
���� 0HGLGD�GH�OD�FDSDFLGDG�LQQRYDGRUD�GH�ODV�&RPXQLGDGHV�$XWyQRPDV��FRQVWUXFFLyQ�GH�XQ�tQGLFH�UHJLRQDO�GH�LQQRYDFLyQ� 0yQLFD�0DUWtQH]�3HOOLWHUR�\�7KRPDV�%DXPHUW�������
���� ,QQRYDFLyQ� WHFQROyJLFD� \� FRPSHWLWLYLGDG�� DQiOLVLV� PLFURHFRQyPLFR� GH� OD� FRQGXFWD�H[SRUWDGRUD�HQ 0p[LFR�� 6DOYDGRU�(VWUDGD�\�-RRVW�+HLMV��������
���� ,QGLFDGRUHV�GH�OD�VRFLHGDG�GH�OD�LQIRUPDFLyQ�HQ�(VSDxD� 6DOYDGRU�(VWUDGD�������
����/RV� FHQWURV� WHFQROyJLFRV� \� HO� VLVWHPD� UHJLRQDO� GH� LQQRYDFLyQ� (O� FDVR� GHO� 3DtV� 9DVFR�0LNHO�1DYDUUR�$UDQFHJXL�\�$UDQW]D�=XELDXUUH�*RHQD��������
���� &LHQFLD�\�7HFQRORJtD�HQ�OD�(VSDxD�GHPRFUiWLFD��OD�IRUPDFLyQ�GH�XQ�VLVWHPD�QDFLRQDO�GH�LQQRYDFLyQ��0LNHO�%XHVD��������
���� /DV�HPSUHVDV�GHO�3DtV�9DVFR�DQWH�OD�VHFHVLyQ��0LNHO�%XHVD��-RRVW�+HLMV��7KRPDV�%DXPHUW�\�0yQLFD�0DUWtQH]�3HOOLWHUR��������
���� 'LIXVLyQ�\�DGLFLRQDOLGDG�GH�ODV�D\XGDV�S~EOLFDV�D�OD�LQQRYDFLyQ��XQD�HVWLPDFLyQ�EDVDGD�HQ�³SURSHQVLW\�VFRUH�PDWFKLQJ´��/LOLDQD�+HUUHUD�\�-RRVW�+HLMV��������
���� 5HODFLRQHV�H�LQWHUDFFLyQ�HQWUH�ORV�DJHQWHV�GHO�VLVWHPD�QDFLRQDO�GH�LQQRYDFLyQ�GH�(VSDxD��UHVXOWDGRV�GH�OD�HQFXHVWD�,$,)�)(&<7��-RRVW�+HLMV��$QGUpV�)HUQiQGH]�'tD]��3DWULFLD�9DODGH]�\�$OLFLD�&RURQLO��������
���� (YDOXDFLyQ�GH�OD�HIHFWLYLGDG�GH�OD�SROtWLFD�GH�FRRSHUDFLyQ�HQ�OD�LQQRYDFLyQ��-RRVW�+HLMV��$QGUpV�)HUQiQGH] 'tD]��3DWULFLD�9DODGH]�\�$OLFLD�&RURQLO��������
���� 3DWURQHV�UHJLRQDOHV�GH�XVR�\�FRQVXPR�GH�7,&�6��KDFLD�XQ�tQGLFH�UHJLRQDO�GH�OD�6RFLHGDG�GH�OD�,QIRUPDFLyQ��6DOYDGRU�(VWUDGD��������
1RUPDV�GH�HGLFLyQ�SDUD�HO�HQYtR�GH�WUDEDMRV�7H[WR��:RUG�SDUD�:LQGRZV�7LSR�GH�OHWUD�GHO�WH[WR��7LPHV�1HZ�5RPDQ����1RUPDO�(VSDFLDGR�LQWHUOLQHDO��6HQFLOOR�7LSR�GH�OHWUD�GH�ODV�QRWDV�GH�SLH�GH�SiJLQD��7LPHV�1HZ�5RPDQ����1RUPDO�1XPHUDFLyQ�GH�SiJLQDV��,QIHULRU�FHQWUR&XDGURV�\�JUiILFRV�D�JXVWR�GHO�DXWRU�LQGLFDQGR�SURJUDPDV�XWLOL]DGRV(Q� OD�SiJLQD����GHQWUR�GH�XQ�UHFXDGUR�VHQFLOOR��GHEH�ILJXUDU�HO� WtWXOR��HQ�QHJULOOD�\�PD\~VFXODV���DXWRU��HQ�QHJULOOD�\�PD\~VFXODV��H�LQVWLWXFLyQ�D�OD�TXH�SHUWHQHFH�HO�DXWRU��HQ�OHWUD�QRUPDO�\�PLQ~VFXODV�(Q�OD�SULPHUD�SiJLQD�GHO�WUDEDMR� VH�GHEHUi�LQFOXLU�XQ�5HVXPHQ�HQ�HVSDxRO�H�LQJOpV�����OtQHDV�Pi[LPR���DFRPSDxDGR�GH�SDODEUDV�FODYH
/RV� WUDEDMRV� KDEUiQ� GH� VHU� HQYLDGRV� HQ�SDSHO�\� HQ� VRSRUWH�PDJQpWLFR� D� OD�GLUHFFLyQ�GHO� ,QVWLWXWR�GH�$QiOLVLV�,QGXVWULDO�\�)LQDQFLHUR�


