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DEVRUELHQGR�WRGDV�ODV�FDUDFWHUtVWLFDV�DQWHULRUHV�TXH�FDUDFWHUL]DEDQ�D�ORV�(66�3DUWDQHQ�\�6DYRODLQHQ��������S�������:DWVRQ�HW�DO���������S�����8Q� (,6� SXHGH� VHU� FRQFHSWXDGR� FRPR� XQ� VLVWHPD� GH� LQIRUPDFLyQ� EDVDGR� HQRUGHQDGRUHV�TXH�HV�GLVHxDGR�SDUD�SURSRUFLRQDU�D� ORV�DOWRV�GLUHFWLYRV�XQ� IiFLODFFHVR�D�OD�LQIRUPDFLyQ�LQWHUQD�\�H[WHUQD�TXH�HV�UHOHYDQWH�SDUD�VXV�DFWLYLGDGHVGH�JHVWLyQ�$O�UHVSHFWR��VHUtD�FRQYHQLHQWH�VXEUD\DU�TXH�ORV�(,6�GLILHUHQ�FRQVLGHUDEOHPHQWHHQ�DOFDQFH�\�SURSyVLWR��(VWRV�VLVWHPDV�SXHGHQ�VHU�GHVDUUROODGRV�FRQ�XQ�iPELWRGH� DFWXDFLyQ� FRUSRUDWLYR�� GLYLVLRQDO� R� IXQFLRQDO�� 3RU� RWUD� SDUWH�� FRPR� HOSURSyVLWR�SULQFLSDO�GHO�VLVWHPD�YDULDUi�GH�XQD�RUJDQL]DFLyQ�D�RWUD��DVt�WDPELpQOR�KDUi�OD�LQIRUPDFLyQ�TXH�FRQWLHQH��'HVGH�HVWH�SXQWR�GH�YLVWD��XQ�(,6�GHEHUtDVHU� FRQVLGHUDGR� FRPR� DOJR� WDQ� ~QLFR� FRPR� OD� RUJDQL]DFLyQ� D� OD� TXH� VLUYH�:DWVRQ�HW�DO���������S�����(QWUH� ODV� SULQFLSDOHV� FDUDFWHUtVWLFDV� TXH� SUHVHQWDQ� HVWRV� VLVWHPDV�� SRGHPRVGHVWDFDU�ODV�VLJXLHQWHV��D��VH�HQIRFDQ�VREUH�ODV�QHFHVLGDGHV�GH�LQIRUPDFLyQ�GHFDGD�HMHFXWLYR��E��H[WUDHQ��ILOWUDQ��RUJDQL]DQ��FRQVROLGDQ�\�GLVWULEX\HQ�GDWRV��F�GLVWULEX\HQ� XQ� DPSOLR� DEDQLFR� GH� GDWRV� LQWHUQRV� \� H[WHUQRV�� G�� SURSRUFLRQDQDFFHVR�D� OD�VLWXDFLyQ�SUHVHQWH�GH� ORV�GDWRV�VREUH�HO� UHQGLPLHQWR��H��SHUPLWHQLGHQWLILFDU�\�DQDOL]DU�WHQGHQFLDV��I��SRVHHQ�FDSDFLGDGHV�GH�SURIXQGL]DFLyQ��GULOOGRZQ���� J�� SUHVHQWDQ� LQIRUPHV� \� VHxDOHV� GH� H[FHSFLyQ� SDUD� VXEUD\DUYDULDFLRQHV��K��UHDOL]DQ�XQ�VHJXLPLHQWR�GH�ORV�IDFWRUHV�FUtWLFRV�GH�p[LWR��&ULWLFDO6XFFHVV�)DFWRUV��\�GH�ORV�LQGLFDGRUHV�FODYHV�GH�UHQGLPLHQWR��.H\�3HUIRUPDQFH,QGLFDWRUV �.3,���� L�� VH� LQWHJUDQ� FRQ� RWURV� VLVWHPDV� GH� LQIRUPDFLyQ� GH� ODRUJDQL]DFLyQ� �'66�� *66�� (6�� \� SRVHHQ� OD� FDSDFLGDG� SDUD� DFFHGHU� D� RWUDVDSOLFDFLRQHV�GH�VRIWZDUH�TXH�HO�XVXDULR�SUHFLVH�(Q� LQLFLR�� HO� S~EOLFR� REMHWLYR� GH� ORV� VLVWHPDV� GH� LQIRUPDFLyQ� HMHFXWLYRV� IXH� ODDOWD�GLUHFFLyQ��)UROLFN��������S�������6LQ�HPEDUJR��FRQ�HO� WLHPSR�VX�XVR�VH�KDLGR�H[WHQGLHQGR�HQWUH� ORV� GLVWLQWRV�QLYHOHV�GH� OD�RUJDQL]DFLyQ��'H�HVWH�PRGR�GLUHFWLYRV� LQWHUPHGLRV�� SHUVRQDO� GH� DSR\R� D� OD� GLUHFFLyQ�� DQDOLVWDV� \WUDEDMDGRUHV� GHO� FRQRFLPLHQWR� VH� KDQ� LGR� VXPDQGR�D� OD� UHODFLyQ� GH� XVXDULRV
� &DSDFLGDG�SDUD�SURIXQGL]DU�HQ�XQ�PD\RU�QLYHO�GH�GHWDOOH�PLHQWUDV�VH�REVHUYD�GLUHFWDPHQWH�XQ�LQIRUPH�RJUiILFR��0DWWKHZV�\�6KRHEULGJH��������S������
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KDELWXDOHV�GH�HVWRV�VLVWHPDV��9RORQLQR�\�:DWVRQ��������S��������(VWD�GLIXVLyQKD� FRQGXFLGR� D� GHWHUPLQDGRV� DXWRUHV� D� SURSRQHU� RWURV� VLJQLILFDGRV� SDUD� HODFUyQLPR� (,6�� WDOHV� FRPR� HYHU\ERG\¶V� LQIRUPDWLRQ� V\VWHPV� R HQWHUSULVHLQWHOOLJHQFH� V\VWHPV�� (VWD� H[WHQVLyQ� HQWUH� XQD� PD\RU� EDVH� GH� XVXDULRV� KDFRQGXFLGR� D� XQ� FDPELR� WDQWR� HQ� OD� LQIRUPDFLyQ� GLVWULEXLGD� FRPR� HQ� ODVFDSDFLGDGHV� RIUHFLGDV� SRU� HVWRV� VLVWHPDV� �&DUOVRQ�� ������ S�� ���� .HQQHG\�'DYLHV��������S������:KHHOHU�HW�DO������������0$5&2�'(�5()(5(1&,$�(1�(/�'(6$552//2�'(�81�(,6�/D�FRQVWUXFFLyQ�GH�XQ�(,6�VXSRQH�WRGR�XQ�UHWR�SDUD� OD�RUJDQL]DFLyQ��%XUNDQ������� S�� ���� 0D\QH�� ������ S�� ������ $GHPiV�� OD� LPSODQWDFLyQ� GH� XQ� (,6� HVGLIHUHQWH�D�OD�GH�FXDOTXLHU�RWUR�VLVWHPD�GH�DSR\R�D�OD�JHVWLyQ�GH�XQD�HQWLGDG�SXGLHQGR� VXUJLU� PXOWLWXG� GH� FRPSOLFDFLRQHV� D� OR� ODUJR� GH� GLFKR� SURFHVR� GHLPSODQWDFLyQ� �5RFNDUW� \� 'H/RQJ�� ������ S�� ����� 'DGDV� HVWDV� UD]RQHV�� HVIUHFXHQWH�HQFRQWUDUQRV�HQ� OD� OLWHUDWXUD�TXH�HO�GHVDUUROOR�GH�XQ�(,6�VXSRQH�XQYLDMH� FRQWLQXR� \� QR� XQD�PHWD� HVSHFtILFD� SDUD� VHU� DOFDQ]DGD� �3DOOHU� \� /DVND�������S������7HQLHQGR�SUHVHQWH�HVWD�VLWXDFLyQ��VH�KDFH�QHFHVDULR�FRQWDU�FRQ�XQ�PDUFR�GHUHIHUHQFLD� SDUD� HO� GHVDUUROOR� GH� XQ� (,6� TXH� QRV� SURSRUFLRQH� OD� WHUPLQRORJtD�FRQFHSWRV�\�JXtDV�TXH�VRQ�GH�XWLOLGDG�SDUD� OD�FRQVWUXFFLyQ�GH�GLFKR�VLVWHPD�3DUD� HOOR� QRV� KHPRV� EDVDGR� SULQFLSDOPHQWH� HQ� HO� PDUFR� GH� UHIHUHQFLDHODERUDGR�SRU�:DWVRQ�HW�DO� �������\�DFWXDOL]DGR�PiV�WDUGH�SRU�:DWVRQ�HW�DO���������(Q�HO�PLVPR�SRGHPRV�GLVWLQJXLU�WUHV�FRPSRQHQWHV�SULQFLSDOHV����/D�SHUVSHFWLYD�HVWUXFWXUDO��OD�FXDO�QRV�PXHVWUD�ORV�HOHPHQWRV�FODYHV�TXH�VRQFUtWLFRV� SDUD� HO� GHVDUUROOR� GH� XQ� (,6� DVt� FRPR� ODV� LQWHUDFFLRQHV� TXH� VHSURGXFHQ�HQWUH�HOORV����(O�SURFHVR�GH�GHVDUUROOR�HPSOHDGR���� (O� GLiORJR� VLVWHPD� ±� XVXDULR�� TXH� LQFOX\H� HO� FRQRFLPLHQWR� QHFHVDULR� SDUDXVDU� HO� VLVWHPD�� FyPR� GLULJLU� ODV� DFFLRQHV� GHO� VLVWHPD� \� FyPR� HO� VLVWHPDSUHVHQWD�ORV�UHVXOWDGRV�'H�HVWRV�WUHV�IDFWRUHV��QRV�YDPRV�D�FHQWUDU�HQ�HO�SULPHUR����(678',2�'(6&5,37,92�'(�/26�(,6�(1�(63$f$������0$5&2�'(�/$�,19(67,*$&,Ï1
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'XUDQWH� ����� OOHYDPRV� D� FDER� XQ� HVWXGLR� TXH� WHQtD� FRPR� REMHWLYR� EiVLFRFRQRFHU� ODV� FDUDFWHUtVWLFDV� TXH� SUHVHQWDQ� ORV� VLVWHPDV� GH� LQIRUPDFLyQHMHFXWLYRV�LPSODQWDGRV�HQ�RUJDQL]DFLRQHV�HVSDxRODV��(VWD�PHWD�VH�FRQFUHWy�HQFXDWUR�VXEREMHWLYRV�GH� LQYHVWLJDFLyQ�HVSHFtILFRV�TXH�SDVDPRV�D�HQXPHUDU����GHWHUPLQDU� ODV� FDUDFWHUtVWLFDV� GHPRJUiILFDV� GH� ODV� HPSUHVDV� FRQ� (,6LQVWDODGRV�� ��� FRQRFHU� OD� VLWXDFLyQ� \� FDUDFWHUtVWLFDV� GH� ORV� (,6�� ���HVWXGLDU� ODSHUVSHFWLYD�HVWUXFWXUDO�GH�ORV�VLVWHPDV�GH�LQIRUPDFLyQ�HMHFXWLYRV�����DQDOL]DU�HOSURFHVR�GH�GHVDUUROOR�H� LPSODQWDFLyQ��(Q� OD�SUHVHQWH�SRQHQFLD� GHVFULELUHPRVVXFLQWDPHQWH�ORV�UHVXOWDGRV�DOFDQ]DGRV�HQ�ORV�WUHV�SULPHURV�VXEREMHWLYRV�(O� GHVDUUROOR� GH� OD� LQYHVWLJDFLyQ� VH� MXVWLILFD� SRU� OD� DXVHQFLD� GH� WUDEDMRV� GHFDUiFWHU�HPStULFR�VREUH�HO�HVWDGR�GH�ORV�VLVWHPDV�GH�LQIRUPDFLyQ�HMHFXWLYRV�HQ(VSDxD�� 7HQLHQGR� SUHVHQWH� HVWDV� FDUHQFLDV� DVt� FRPR� ORV� VXEREMHWLYRV� GHLQYHVWLJDFLyQ� SODQWHDGRV�� HO� SUHVHQWH� HVWXGLR� VH� SODQWHD� EiVLFDPHQWH� FRPRXQD� LQYHVWLJDFLyQ� GH� FDUiFWHU� H[SORUDWRULR�GHVFULSWLYD�� &RQ� UHODFLyQ� DO� GLVHxRDSURSLDGR� GH� LQYHVWLJDFLyQ� pVWH� VH� PDWHULDOL]D� HQ� XQD� LQYHVWLJDFLyQ� QRH[SHULPHQWDO�WUDQVHFFLRQDO�GHVFULSWLYD�/RV�GDWRV�QHFHVDULRV�SDUD�GHVDUUROODU�OD�LQYHVWLJDFLyQ�VH�REWXYLHURQ�SRU�PHGLRGH�XQ�FXHVWLRQDULR�GLULJLGR�D�OD�SHUVRQD�UHVSRQVDEOH�GH�OD�LPSODQWDFLyQ�GHO�(,6HQ�ODV�RUJDQL]DFLRQHV�TXH�FRPSRQtDQ�OD�PXHVWUD�'LFKR� FXHVWLRQDULR� IXH� VRPHWLGR� D� XQ� H[DPHQ� SUHWHVW�� 'H� HVWH� PRGR�� XQDYHUVLyQ�SLORWR�IXH�UHYLVDGD�SRU�GRV�SURIHVRUHV�GH�OD�8QLYHUVLGDG�GH�6HYLOOD�GHOiUHD�GH�2UJDQL]DFLyQ�GH�(PSUHVDV��XQ�SURIHVRU�GH�6LVWHPDV�GH�,QIRUPDFLyQ�GHOD�8QLYHUVLGDG�$XWyQRPD�GH�$JXDVFDOLHQWHV��0pMLFR��\�FXDWUR�FRQVXOWRUHV�FRQH[SHULHQFLD� HQ� OD� LPSODQWDFLyQ� GH� VLVWHPDV� (,6�� /DV� VXJHUHQFLDV� \DSRUWDFLRQHV�IXHURQ�LQFRUSRUDGDV�HQ�XQD�VHJXQGD�YHUVLyQ�GHO� FXHVWLRQDULR�� ODFXDO� IXH� UHYLVDGD� D� VX� YH]� SRU� ORV� WUHV� SURIHVRUHV� XQLYHUVLWDULRV�� &RQ� HOOREXVFDPRV� ORJUDU� OD� YDOLGH]� GH� FRQWHQLGR� GH� GLFKR� LQVWUXPHQWR� GH� PHGLFLyQ�6WUDXE��������/D� VHOHFFLyQ�GH� OD�PXHVWUD�VH� OOHYy�D�FDER� VLJXLHQGR�HO�PpWRGR�GHQRPLQDGR6QRZEDOO� 6DPSOLQJ �%LHUQDFNL� \�:DOGRUI�� ������� 'H� HVWH�PRGR�� VH� FRQVLJXLyXQD�UHODFLyQ�LQLFLDO�GH�����RUJDQL]DFLRQHV�D�SDUWLU�GH�ODV�DSRUWDFLRQHV�GH�VLHWHHPSUHVDV�GH�GHVDUUROOR�\�GLVWULEXFLyQ�GH�VRIWZDUH MXQWR� FRQ� FXDWUR�HPSUHVDV
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GH� FRQVXOWRUtD�� $VLPLVPR�� QRV� VHUYLPRV� GH� XQD� OLVWD� GH� DVLVWHQWHV� D� XQVHPLQDULR� VREUH� (,6� GHVDUUROODGR� HQ� XQD� LPSRUWDQWH� HVFXHOD� GH� QHJRFLRVHVSDxROD� \� GH� ODV� UHIHUHQFLDV� DSRUWDGDV� D� WtWXOR� SDUWLFXODU� SRU� SURIHVRUHV� \GLUHFWLYRV�GH�HPSUHVDV�'HVGH�PDU]R�D�MXQLR�GH������FRQWDFWDPRV�WHOHIyQLFDPHQWH�FRQ�HO�UHVSRQVDEOHGH�LPSODQWDFLyQ�GHO�(,6��(Q�HVWRV�HQFXHQWURV��QRV�DVHJXUDPRV�GH�OD�H[LVWHQFLDGH� XQ� (,6� RSHUDWLYR� R� HQ� LPSODQWDFLyQ�� \� WUDV� H[SRQHUOH� ORV� REMHWLYRV� GHOHVWXGLR�VROLFLWDPRV�OD�FRODERUDFLyQ�SRU�SDUWH�GHO� UHVSRQVDEOH�GH� LPSODQWDFLyQ�&RPR�UHVXOWDGR�GH�HVWH�SURFHVR�GH�FRPXQLFDFLyQ��VH�DOFDQ]y�OD�FRODERUDFLyQGH�����RUJDQL]DFLRQHV�)LQDOPHQWH�� FRQVHJXLPRV� UHVSXHVWDV� SURYHQLHQWHV� GH� ��� RUJDQL]DFLRQHV�� ORTXH� UHSUHVHQWD� XQ� SRUFHQWDMH� GH� SDUWLFLSDFLyQ� GHO� �������� 7UDV� DQDOL]DU� ODVLWXDFLyQ� GHO� (,6� HQ� GLFKR� JUXSR� GH� HQWLGDGHV�� SURFHGLPRV� D� VHOHFFLRQDU� ��FXHVWLRQDULRV�DSWRV�SDUD�HO�DQiOLVLV��eVWRV�UHSUHVHQWDEDQ�D�RUJDQL]DFLRQHV�FRQ(,6� RSHUDWLYRV� R� HQ� IDVH� GH� LPSODQWDFLyQ� OR� VXILFLHQWHPHQWH� DYDQ]DGD� SDUDSRGHU�UHVSRQGHU�D�ODV�SUHJXQWDV�TXH�HQ�OD�HQFXHVWD�VH�SODQWHDED�����5(68/7$'26�������,1)250$&,Ï1�'(02*5È),&$�'(�/26�3$57,&,3$17(6�$� SDUWLU� GH� ODV� VHFFLRQHV� TXH� QRV� SURSRQH� OD� &ODVLILFDFLyQ� 1DFLRQDO� GH$FWLYLGDGHV�(FRQyPLFDV��&1$(���SRGHPRV�LGHQWLILFDU�GRV�VHFWRUHV�GH�DFWLYLGDGFRPR� ORV� PiV� UHSUHVHQWDWLYRV� HQ� ODV� RUJDQL]DFLRQHV� TXH� UHVSRQGLHURQ� HOFXHVWLRQDULR� GHO� SUHVHQWH� HVWXGLR�� 1RV� UHIHULPRV� DO� VHFWRU� GH� OD� LQGXVWULDPDQXIDFWXUHUD���������\�DO�GH�OD�LQWHUPHGLDFLyQ�ILQDQFLHUD����������(VWRV�GRVVHFWRUHV�VH�PXHVWUDQ� WDPELpQ�SUHGRPLQDQWHV�HQ�HVWXGLRV�SUHYLRV� �:DWVRQ�HWDO���������:DWVRQ�HW�DO����������8Q�GDWR�GHVWDFDEOH�HV�OD�SUHVHQFLD�HQ�HO�JUXSRGH�DQiOLVLV� GH� RUJDQL]DFLRQHV�TXH� SHUWHQHFHQ�DO� iPELWR� GH� OD� $GPLQLVWUDFLyQ3~EOLFD���������OR�FXDO�QRV�FRQILUPD�OD�LPSODQWDFLyQ�GH�HVWH�WLSR�GH�VLVWHPDV�GHLQIRUPDFLyQ�HQ� WRGR� WLSR�GH�HQWLGDGHV��PiV�DOOi�GH� ODV� TXH� LQWHJUDQ�HO� VHFWRUSULYDGR��0RKDQ�HW�DO���������(Q� OR� UHIHUHQWH� D� ODV� UHJLRQHV GRQGH� VH� HQFXHQWUDQ� ODV� VHGHV� GH� ODVRUJDQL]DFLRQHV� TXH� KDQ� SDUWLFLSDGR� HQ� OD� LQYHVWLJDFLyQ�� VREUHVDOHQ� 0DGULG���������&DWDOXxD���������\�HO�3DtV�9DVFR���������
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&RQ� UHODFLyQ� DO� WDPDxR� GH� OD� RUJDQL]DFLRQHV�� ORV� SDUWLFLSDQWHV� HQ� QXHVWUDLQYHVWLJDFLyQ� VH� XELFDQ� PD\RULWDULDPHQWH� HQ� OD� FDWHJRUtD� GH� JUDQGHVHPSUHVDV��(Q�HVWH�VHQWLGR��HO������� GH�ODV�RUJDQL]DFLRQHV�TXH�UHVSRQGLHURQVH�HQFXHQWUDQ�SRU�HQFLPD�GH�ORV�����HPSOHDGRV��PLHQWUDV�TXH�VL�DQDOL]DPRV�HOYROXPHQ�GH�QHJRFLR��HO�����GH�ODV�HQWLGDGHV�TXH�DSRUWDQ�GDWRV�VH�FDUDFWHUL]DSRU� WHQHU� XQ� QLYHO� GH� YHQWDV� R� YROXPHQ� SUHVXSXHVWDULR� �HQ� HO� FDVR� GHRUJDQL]DFLRQHV�S~EOLFDV�QR�OXFUDWLYDV��VXSHULRU�D�ORV�������PLOORQHV�GH�SHVHWDV�1R�REVWDQWH��QRV�SDUHFH�GH� LQWHUpV� OD�VLWXDFLyQ�FRPSOHPHQWDULD�D� OD�GHVFULWD�HV�GHFLU��OD�SUXHED�GH�OD�H[LVWHQFLD�HQ�HVWH�JUXSR�GH�HVWXGLR�GH�XQ�FRQMXQWR�GHSHTXHxDV�\�PHGLDQDV�HPSUHVDV�TXH�KDQ�LPSODQWDGR�VLVWHPDV�GH� LQIRUPDFLyQHMHFXWLYRV�/D�HQFXHVWD�VH�GLULJLy�D�OD�SHUVRQD�UHVSRQVDEOH�GH�OD�LPSODQWDFLyQ�GHO�(,6�HQOD�RUJDQL]DFLyQ�\��HQ�VX�GHIHFWR��DO�GLUHFWRU�GHO�GHSDUWDPHQWR�GH�VLVWHPDV�GHLQIRUPDFLyQ�R� LQIRUPiWLFD��6L�DQDOL]DPRV�HO�SHUILO TXH�SUHVHQWDQ�ORV� LQGLYLGXRVTXH�VH�HQFDUJDURQ�GH�FRQWHVWDU�HO�FXHVWLRQDULR�HQFRQWUDPRV�FRPR�FDVL�HO����SURYLHQHQ� GHO� GHSDUWDPHQWR� GH� VLVWHPDV� GH� LQIRUPDFLyQ� �� LQIRUPiWLFD�VHJXLGRV�� FRQ� FLHUWD� GLIHUHQFLD�� SRU� DTXpOORV� SHUWHQHFLHQWHV� D� ODV� iUHDV� GHSODQLILFDFLyQ� �� FRQWURO� GH� JHVWLyQ� �������� \� ILQDQ]DV� ��������� 3RU� RWUD� SDUWH�FDVL�HO�����GH� ORV�HQFXHVWDGRV�SHUWHQHFLHQWHV�D�GHSDUWDPHQWRV�GH�VLVWHPDVGH� LQIRUPDFLyQ� SRVHtDQ� QLYHO� GLUHFWLYR�� OR� TXH� QRV� DVHJXUD� XQ� FRQRFLPLHQWRPiV�FHUFDQR�D�OD�UHDOLGDG�GHO�GHVDUUROOR��LPSODQWDFLyQ�\�PDQWHQLPLHQWR�GHO�(,6�)LQDOPHQWH�� ODV� SHUVRQDV� TXH� UHVSRQGLHURQ� HO� FXHVWLRQDULR� SRVHHQ� XQDH[SHULHQFLD�PHGLD�HO�SXHVWR�GH�XQRV���DxRV��������6,78$&,Ï1�<�&$5$&7(5Ë67,&$6�'(�/26�(,6/RV� VLVWHPDV� GH� LQIRUPDFLyQ� HMHFXWLYRV� GH� ODV� RUJDQL]DFLRQHV� SDUWLFLSDQWHVOOHYDQ� HQ� IXQFLRQDPLHQWR� XQD� PHGLD� GH� XQRV� ��� PHVHV�� /RV� PiV� MyYHQHVHVWDEDQ�RSHUDWLYRV�GHVGH�KDFtD�XQ�PHV��PLHQWUDV�TXH�HO�PiV�DQWLJXR�WHQtD�XQDDQWLJ�HGDG�GH���DxRV��7HQLHQGR�SUHVHQWH�TXH�HO�FXHVWLRQDULR�VH�SDVy�GXUDQWHOD�SULPDYHUD�GHO�������VH�SXHGH�YLVOXPEUDU�ORV�FRPLHQ]RV�GH�OD�GpFDGD�GH�ORV
� 6LHPSUH� TXH� QR� VH� H[SUHVH� OR� FRQWUDULR�� FXDQGR� KDFHPRV� UHIHUHQFLD� D� SRUFHQWDMHV� DOXGLPRV� DOSRUFHQWDMH�YiOLGR��HV�GHFLU��SRUFHQWDMH�FDOFXODGR�VREUH�HO�WRWDO�GH�UHVSXHVWDV�GLVSRQLEOHV�GH�XQD�YDULDEOH�
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QRYHQWD�FRPR�OD�IHFKD�GH�SDUWLGD�SDUD�OD�LPSODQWDFLyQ�GH�ORV�(,6�LQFOXLGRV�HQHVWH�JUXSR�GH�HVWXGLR�(Q� QXHVWUR� HVWXGLR�� OD�PD\RUtD� GH� ORV� (,6�PXHVWUDQ� XQ� iPELWR� GH� DFWXDFLyQFRUSRUDWLYR����������VHJXLGRV�D�GLVWDQFLD�GH�VLVWHPDV�TXH�VH�KDQ�GHVDUUROODGRSDUD� XQD� GLYLVLyQ� R� XQLGDG� HVWUDWpJLFD� GH� QHJRFLRV� ��������� 6LQ� HPEDUJR�DSDUHFH� XQ� SHTXHxR� SRUFHQWDMH� GH� FDVRV� GRQGH� HO� DOFDQFH� GHO� VLVWHPD� GHLQIRUPDFLyQ�HV�IXQFLRQDO���������VLHQGR�GHVDUUROODGRV�HVWRV�VLVWHPDV�SDUD� ODViUHDV�GH�PDUNHWLQJ���YHQWDV��ILQDQ]DV�\�FRQWURO�GH�JHVWLyQ�5HVSHFWR� D� ODV� FDSDFLGDGHV� SUHVHQWHV HQ� HO� (,6�� VH� OHV� SURSRUFLRQy� D� ORVSDUWLFLSDQWHV� HQ� OD� LQYHVWLJDFLyQ� XQD� OLVWD� GH� ��� FDUDFWHUtVWLFDV� FLWDGDVKDELWXDOPHQWH�HQ�OD�OLWHUDWXUD��(Q�OD�7DEOD���VH�SUHVHQWD�XQD�UHODFLyQ�RUGHQDGDGH� GLFKRV� tWHPV� HQ� IXQFLyQ� GH� ODV� UHVSXHVWDV� DSRUWDGDV� SRU� ODV� SHUVRQDVHQFXHVWDGDV�� &RPR� SXHGH� DSUHFLDUVH�� OD� IXQFLyQ� GH� GULOO� GRZQ�� SDQWDOODV� DFRORU�H�LPSUHVLyQ�GH� LQIRUPHV�\�SDQWDOODV��UHSUHVHQWDQ�FDSDFLGDGHV�SUHVHQWHVGH� IRUPD� KDELWXDO� HQ� SUiFWLFDPHQWH� WRGRV� ORV� VLVWHPDV�� (V� LQWHUHVDQWHFRPHQWDU�TXH�HQ�XQD�LQYHVWLJDFLyQ�SUHYLD�GHVDUUROODGD�SRU�:DWVRQ�HW�DO� ������HQFRQWUDURQ� RFXSDQGR� ORV� QLYHOHV� PiV� DOWRV� GH� VX� FODVLILFDFLyQ�� ODV� PLVPDVFDUDFWHUtVWLFDV�TXH�HQ�OD�SUHVHQWH�OLVWD�VH�VLW~DQ�HQ�ORV�SULPHURV�RFKR�SXHVWRV�6LQ�HPEDUJR��VH�SXHGHQ�REVHUYDU�DOJXQDV�GLIHUHQFLDV��3RU�XQD�SDUWH��OD�PHQRUSUHVHQFLD� HQ� ORV� (,6� HVSDxROHV� GH� ODV� FDSDFLGDGHV� GH� FRUUHR� HOHFWUyQLFR�������(VSDxD�YV ������((88���OR�TXH�QRV�SXHGH�VXJHULU�OD�PD\RU�LQFOLQDFLyQGH� ORV� GLUHFWLYRV� HVSDxROHV� SRU� HO� HPSOHR� GH� FDQDOHV� HQULTXHFLGRV� SDUDGHVDUUROODU� OD� FRPXQLFDFLyQ� �S�� HM�� FRPXQLFDFLRQHV� RUDOHV�� ELHQ� FDUD� D� FDUD�ELHQ�WHOHIyQLFDV���(Q�VHJXQGR�OXJDU��OD�LQWHJUDFLyQ�FRQ�VLVWHPDV�GH�DSR\R�D�ODWRPD� GH� GHFLVLRQHV� �'66�� WDQ� VyOR� VH� SUHVHQWD� HQ� XQ� ���� GH� ORV� FDVRV� HQQXHVWUD� LQYHVWLJDFLyQ� SRU� XQ� ������ HQ� (VWDGRV� 8QLGRV�� (VWD� GLIHUHQFLD� VHFRPSOHPHQWD�FRQ�XQ�H[WUHPDGDPHQWH�EDMR�SRUFHQWDMH�GH�FDVRV�HQ�ORV�TXH�VHDSUHFLD�OD�LQWHJUDFLyQ�FRQ�RWURV�WLSRV�GH�VLVWHPDV��WDOHV�FRPR�ORV�VLVWHPDV�GHDSR\R�D�JUXSRV� �*66�� �������\� ORV�VLVWHPDV�H[SHUWRV� �(6�� ��������(Q�~OWLPROXJDU��KHPRV�GH�GHVWDFDU�OD�SURIXQGD�GLIHUHQFLD�H[LVWHQWH�HQ�OD�LQFOXVLyQ�GH�ODVFDUDFWHUtVWLFDV� GH� DFFHVR� D� EDVH�GH� GDWRV� H[WHUQDV� ������(VSDxD� YV �����
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((88���(VWH�GDWR�QRV�HVWi�SUHYLQLHQGR�GH�OD�RULHQWDFLyQ�LQWHUQD�TXH�YD�D�WHQHUOD�LQIRUPDFLyQ�GLVWULEXLGD�SRU�ORV�(,6�HQ�QXHVWUR�SDtV���7$%/$����������3(563(&7,9$�(6758&785$//DV�PRWLYDFLRQHV TXH�SXHGHQ�FRQGXFLU�D�XQD�RUJDQL]DFLyQ�D�LPSODQWDU�XQ�(,6SXHGHQ�VHU�PX\�GLYHUVDV��1RVRWURV�KHPRV� UHDOL]DGR� OD�VLJXLHQWH�FODVLILFDFLyQSDUWLHQGR�GH�ODV�DSRUWDFLRQHV�UHFRJLGDV�HQ�OD�OLWHUDWXUD��(Q�HVWH�VHQWLGR�KHPRVGLVWLQJXLGR����)DFWRUHV�TXH�IDFLOLWDQ�OD�LQWURGXFFLyQ�GH�XQ�(,6�HQ�OD�HPSUHVD����)DFWRUHV�TXH�SUHVLRQDQ�D�OD�RUJDQL]DFLyQ��PRWLYiQGROD�SDUD�TXH�Gp�HO�SDVRKDFLD�OD�FRQVWUXFFLyQ�GH�HVWH�WLSR�GH�VLVWHPDV��$O�UHVSHFWR��KHPRV�GLVWLQJXLGRHQWUH�SUHVLRQHV�H[WHUQDV�\�SUHVLRQHV�LQWHUQDV�$� ORV� SDUWLFLSDQWHV� HQ� OD� LQYHVWLJDFLyQ� VH� OHV� SURSRUFLRQy� XQD� OLVWD� GH� ��IDFWRUHV� DUJXPHQWDGRV� KDELWXDOPHQWH� SRU� OD� OLWHUDWXUD� FRPR� UD]RQHV� SDUDGHVDUUROODU� H� LPSODQWDU� HVWH� WLSR� GH� VLVWHPDV�� VROLFLWiQGROHV� TXH� YDORUDUDQ� HQXQD�HVFDOD�������� �EDMD�LPSRUWDQFLD���� �DOWD�LPSRUWDQFLD��OD�WUDVFHQGHQFLD�TXHKDQ� WHQLGR�SDUD� OD� LQWURGXFFLyQ�GH�XQ�VLVWHPD�GH� LQIRUPDFLyQ�HMHFXWLYR�HQ�VXRUJDQL]DFLyQ�� /RV� UHVXOWDGRV� VH� PXHVWUDQ� HQ� OD� 7DEOD� ��� (O� H[DPHQ� GH� ORVPLVPRV� QRV� LQGLFD� TXH�� SRU� QLYHO� GH� LPSRUWDQFLD�� ODV� WUHV� SULQFLSDOHVPRWLYDFLRQHV�HQ�HO�GHVDUUROOR�GH�XQ�(,6�VRQ�GH� tQGROH� LQWHUQD��(VWD�VLWXDFLyQFRLQFLGH�FRQ�OD�PRVWUDGD�HQ�HO�HVWXGLR�GH�:DWVRQ�HW�DO� �������S��������D�OD�TXHWDPELpQ� VH� DVHPHMD� SRU� ODV� SRVLFLRQHV� QR� PX\� GHVWDFDGDV� TXH� RFXSDQ� ODVSUHVLRQHV� GH� FDUiFWHU� H[WHUQR�� $O� UHVSHFWR� VH� SXHGHQ� DSRUWDU� ODV� VLJXLHQWHVH[SOLFDFLRQHV�� ��� ORV� XVXDULRV� WLHQHQ� EDMDV� H[SHFWDWLYDV� FRQ� UHODFLyQ� D� ORVEHQHILFLRV�TXH�SXHGH�DSRUWDU� XQ�(,6�FRPR� FDQDO� GH�DFFHVR�D� OD� LQIRUPDFLyQH[WHUQD��:DWVRQ� ������S�����������ORV�DOWRV�GLUHFWLYRV�VRQ�UHDFLRV�D�GHOHJDU�ODIXQFLyQ�GH�H[SORUDFLyQ�GHO�HQWRUQR�HQ�PDQRV�GH�VXERUGLQDGRV��(O�6DZ\����������� HV� PXFKR� PiV� IiFLO� \� HFRQyPLFR� SURYHHU� GH� LQIRUPDFLyQ� LQWHUQD� TXH� VHHQFXHQWUD�\D�GLVSRQLEOH��:DWVRQ�HW�DO�� ������S���������7$%/$���(O� LQLFLDGRU KDFH� UHIHUHQFLD� D� OD� SHUVRQD� UHVSRQVDEOH� GH� OD� LGHD� RULJLQDO� GHLQWURGXFLU�XQ�(,6�HQ� OD�RUJDQL]DFLyQ��(VWD� ILJXUD�SXHGH�VHU�GHVHPSHxDGD�SRUXQ�GLUHFWLYR�GH�DOWR�QLYHO� TXH�SHUFLED� OD�QHFHVLGDG�GH�HVWH� WLSR� GH� VLVWHPD�HLPSXOVH� VX� GHVDUUROOR� H� LPSODQWDFLyQ� �+RXGHVKHO� \� :DWVRQ�� ������ 5RFNDUW� \
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'H/RQJ���������6LQ�HPEDUJR��HQ�XQ Q~PHUR�FUHFLHQWH�GH�FDVRV��HVWH�SDSHO� ORHMHUFH� XQ� GLUHFWLYR� R�PLHPEUR� GHO� GHSDUWDPHQWR� GH� VLVWHPDV� GH� LQIRUPDFLyQ�6�,����)LW]JHUDOG��\�0XUSK\��������)LW]JHUDOG��������SS��������(Q� QXHVWUR� HVWXGLR� VH� FRQVWDWDQ� DPEDV� VLWXDFLRQHV�� DXQTXH� VH� GHVWDFD� DOGLUHFWRU� GHO� GHSDUWDPHQWR� GH� VLVWHPDV� GH� LQIRUPDFLyQ�� VLHQGR� VHxDODGD� VXSUHVHQFLD� SRU� XQ� ������ GH� ODV� RUJDQL]DFLRQHV� SDUWLFLSDQWHV��� (O� GLUHFWRUJHQHUDO� HV� LGHQWLILFDGR� HQ� FDVL� XQ� ���� GH� ORV� FDVRV�� PLHQWUDV� TXH� FRQ� XQSRUFHQWDMH� OHYHPHQWH� PD\RU� DSDUHFH� XQ� GLUHFWLYR� GH� QLYHO� VXSHULRU� GH� iUHDIXQFLRQDO� ���������eVWH�VH�VXHOH�FRUUHVSRQGHU�FRQ�HO�GLUHFWRU� ILQDQFLHUR�R�GHOiUHD�GH�FRQWURO�GH�JHVWLyQ�\�SODQLILFDFLyQ���7$%/$���8Q�HVSyQVRU�HMHFXWLYR VXHOH�VHU�XQ�HMHFXWLYR�GH�DOWR�QLYHO�FRQ�VXILFLHQWH�SRGHU�TXH� YDORUD� HO� SRWHQFLDO� GHO�(,6� \� TXH� HVWi� GLVSXHVWR� D� LQYHUWLU� HO� WLHPSR�� ORVHVIXHU]RV� \� ORV� UHFXUVRV� QHFHVDULRV� SDUD� HO� GHVDUUROOR� GHO� VLVWHPD� �0D\QH������� S�� ����:DWVRQ�HW� DO��� ������ S�� ����� 6H� SXHGH� DILUPDU� TXH� HO� HVSyQVRUHMHFXWLYR� JHVWLRQD� \� UHDOL]D� XQ� VHJXLPLHQWR� GHO� SURFHVR� GH� LPSODQWDFLyQ�� \SRVHH�OD�LQIOXHQFLD�QHFHVDULD�SDUD�TXH�HO�VLVWHPD�VHD�FUHDGR�\�XVDGR��5RFNDUW\�'H/RQJ��������SS�������������(O�SDSHO�GHO�HVSyQVRU�HMHFXWLYR�SXHGH�IXQGLUVHFRQ�OD�ILJXUD�GHO�LQLFLDGRU��6LQ�HPEDUJR��HQ�HO�FDVR�GH�TXH�HO�RULJHQ�GH�OD�LGHDSDUD� LQWURGXFLU�XQ�(,6�VH� ORFDOLFH�HQ�XQ�GLUHFWLYR�GH�XQ�GHSDUWDPHQWR� WpFQLFRGH�6�,��7�,���pVWH�GHEHUi�LQLFLDU�XQ�SURFHVR�SDUD�LGHQWLILFDU��FRQYHQFHU�\�FDSWDU�DXQ� DOWR� GLUHFWLYR� GH� OD� RUJDQL]DFLyQ� SDUD� TXH� DVXPD� HO� SDSHO� GH� HVSyQVRUHMHFXWLYR�FRPSURPHWLGR��%XUNDQ��������S������3DOOHU�\�/DVND��������&DS�����(Q�OD�7DEOD���VH�PXHVWUDQ�ORV�UHVXOWDGRV�TXH�VH�GHVSUHQGHQ�GHO�DQiOLVLV�GH�ORVFXHVWLRQDULRV� VREUH� HO� HVSyQVRU� HMHFXWLYR�� (VWRV� GDWRV� QRV� PHUHFHQ� GRVUHIOH[LRQHV����(O�SUHGRPLQLR�GHO�GLUHFWRU�GH�QLYHO�VXSHULRU�GH�iUHD�IXQFLRQDO���������FRPRHVSyQVRU�HMHFXWLYR�HQ�FRPSDUDFLyQ�FRQ�SRUFHQWDMHV�PiV�SREUHV�SUHVHQWHV�HQODV�ILJXUDV�GHO�FRQVHMHUR�GHOHJDGR�������\�HO�GLUHFWRU�JHQHUDO������������/D�SUHVHQFLD�VLJQLILFDWLYD�GHO�GLUHFWRU�GHO�GHSDUWDPHQWR�GH�LQIRUPiWLFD���6�,��TXH� HV� FLWDGR� SRU� XQ� ������ GH� ODV� HQWLGDGHV�� (VWH� DOWR� QLYHO� DOFDQ]DGR� SRU
� (V�QHFHVDULR�SUHFLVDU�TXH�HVWD�FXHVWLyQ�VH�IRUPXOy�HQ�HO�FXHVWLRQDULR�FRPR�XQD�SUHJXQWD�GH�UHVSXHVWDP~OWLSOH��SRU�OR�TXH�OD�VXPD�GHO�SRUFHQWDMH�GH�FDVRV�HQ�OD�VXSHUD�HO������
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HVWRV� GLUHFWLYRV� GH� GHSDUWDPHQWRV� WpFQLFRV� QR� KD VLGR� FRQVWDWDGR� HQ� ORVSULPHURV�HVWXGLRV��)LW]JHUDOG��������:DWVRQ�HW�DO���������:DWVRQ�HW�DO���������6LQ� HPEDUJR�� HVWD� VLWXDFLyQ� VH� HPSH]y� D� FRQILUPDU� D� SDUWLU� GHO� WUDEDMR� GH:DWVRQ� HW� DO� �������� GRQGH� \D� VH� SHUILODED� D� ORV� PLHPEURV� GH� ORVGHSDUWDPHQWRV�GH�7�,��6�,��FRPR�DJHQWHV�GRPLQDQWHV�HQ�PXFKDV�GH� ODV� IDVHVGHO�SURFHVR�GH�GHVDUUROOR�GH�XQ�(,6���7$%/$���'HELGR� D� GLILFXOWDGHV� SDUD� HQFRQWUDU� HO� WLHPSR� VXILFLHQWH� SDUD� LPSXOVDU� HOSUR\HFWR�� HO� HVSyQVRU� HMHFXWLYR� QRPEUD� KDELWXDOPHQWH� XQ� HVSyQVRU� RSHUDWLYRSDUD�GLULJLU�HO�GtD�D�GtD�GHO�GHVDUUROOR�GH�XQ�(,6� �5RFNDUW�\�'H/RQJ��������S������� (O� HVSyQVRU� RSHUDWLYR� HV� DTXHOOD� SHUVRQD� TXH� FUHH� HQ� OD� YLVLyQHVWDEOHFLGD� SRU� HO� HVSyQVRU� HMHFXWLYR� \� TXH� SRVHH� ODV� KDELOLGDGHVRUJDQL]DFLRQDOHV�� WpFQLFDV� \� GH� QHJRFLRV� QHFHVDULDV� SDUD� OOHYDU� D� OD� SUiFWLFDGLFKR�SUR\HFWR� �3DOOHU� \�/DVND��������S�� �����3DUD�HOOR��HO� HVSyQVRU�RSHUDWLYRWUDEDMD�FRQ�ORV�HMHFXWLYRV��DQDOLVWDV��SHUVRQDO�GH�iUHDV�IXQFLRQDOHV��SHUVRQDO�GH6�,��� FRQVXOWRUHV� \� YHQGHGRUHV� GH� VRIWZDUH SDUD� FUHDU� HO� (,6� �:DWVRQ�HW� DO��������S������/D�OLWHUDWXUD�VRVWLHQH�TXH�HO�iUHD�GH�SURFHGHQFLD�GH�DTXpOORV�TXH�GHVDUUROODQ�HOSDSHO�GH�HVSyQVRU�RSHUDWLYR�VXHOH�VHU�PX\�KHWHURJpQHD��3DOOHU�\�/DVND�������S������5RFNDUW� \�'H/RQJ��������S�� ������'H�DFXHUGR�FRQ�)LW]JHUDOG� �������S������OR�~QLFR�TXH�SRGUtD�VHU�DILUPDGR�HV�TXH�VH�HQFXHQWUDQ�MHUiUTXLFDPHQWH�SRUGHEDMR� GHO� HVSyQVRU� HMHFXWLYR�� 1R� REVWDQWH�� ODV� LQYHVWLJDFLRQHV� GH� FDUiFWHUHPStULFR� VXHOHQ� VHxDODU� GRV� SRVLFLRQHV� HQ� OD� RUJDQL]DFLyQ� FRPR� ODV� PiVFRPXQHV��GLUHFWRU�GHO�GHSDUWDPHQWR�GH�6�,��7�,��)LW]JHUDOG��������S������:DWVRQHW� DO��� ������ S�� ���� :DWVRQ� HW� DO��� ������ S�� ���� \� GLUHFWRU� GHO� GHSDUWDPHQWRILQDQFLHUR��)LW]JHUDOG��������S������(Q� QXHVWUD� LQYHVWLJDFLyQ� VH� SURGXFHQ� XQRV� UHVXOWDGRV� VHPHMDQWHV�� 3RU� XQDSDUWH��HO�GLUHFWRU�GH�LQIRUPiWLFD���6�,��HV�PHQFLRQDGR�FRPR�HVSyQVRU�RSHUDWLYRSRU� XQ� ������ GH� ODV� HPSUHVDV�� /D� VHJXQGD� SRVLFLyQ� HUD� RFXSDGD� SRU� XQGLUHFWRU� GH� QLYHO� VXSHULRU� GH� iUHD� IXQFLRQDO� ��������� FRUUHVSRQGLHQGRSULQFLSDOPHQWH�D�ORV�GLUHFWRUHV�GH�SODQLILFDFLyQ���FRQWURO�GH�JHVWLyQ�\�DO�GLUHFWRUILQDQFLHUR���7$%/$���
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(O� HTXLSR� (,6 UHSUHVHQWD� DO� FRQMXQWR� GH� SHUVRQDV� UHVSRQVDEOHV� GH� FUHDU� \PDQWHQHU� XQ� (,6� �:DWVRQ�HW� DO��� ������ S�� ����� (Q� HVWD� GHILQLFLyQ� VH� SXHGHQREVHUYDU� GRV� PLVLRQHV� GLIHUHQWHV� TXH� UHVSRQGHQ� D� VHQGDV� IDVHV� TXH� VHHQFXHQWUDQ�SUHVHQWHV�HQ�OD�YLGD�GHO�VLVWHPD�GH�LQIRUPDFLyQ��:DWVRQ�\�)UROLFN������� S�� ������ 'H� XQD� SDUWH�� HO� GLVHxR� H� LPSODQWDFLyQ� GHO� (,6�� GH� RWUD�� HOPDQWHQLPLHQWR�GHO�PLVPR�FXDQGR�pVWH�HV�RSHUDWLYR�6LJXLHQGR�OD�OtQHD�VHxDODGD�SRU�:DWVRQ�\�)UROLFN���������KHPRV�GLVWLQJXLGR�GRVWLSRV�GH�HTXLSRV�(,6�HQ�QXHVWUD�LQYHVWLJDFLyQ�����HO�HTXLSR�GH�GHVDUUROOR�\����HOHTXLSR�GH�DSR\R�\�PDQWHQLPLHQWR�&RQ�UHODFLyQ�DO�SULPHUR��QRV�HQFRQWUDPRV�HQ�HVWD�LQYHVWLJDFLyQ�TXH�VX�WDPDxRRVFLOD�GHVGH�XQ�PtQLPR�GH�XQD�SHUVRQD�KDVWD�XQ�Pi[LPR�GH�����/D�PHGLD�VHVLW~D� HQ� ������ OR� TXH� VXSRQH� XQ� GDWR� FHUFDQR� D� ODV� FLIUDV�PDQHMDGDV� HQ� ORVHVWXGLRV�GH�:DWVRQ�HW�DO� ���������� LQWHJUDQWHV��\� ORV�GH�:DWVRQ�HW�DO�� ����������� SHUVRQDV��� 3RU� OR� TXH� UHVSHFWD� D� VX� FRPSRVLFLyQ�� REVHUYDPRV� FyPR� HO������ GH� ODV� RUJDQL]DFLRQHV� LQFOX\HQ� D� PLHPEURV� GH� VX� GHSDUWDPHQWR� GHLQIRUPiWLFD�6�,���PLHQWUDV�TXH�SUHVHQWDQ�SRUFHQWDMHV�PiV�EDMRV�RWURV�GLUHFWLYRVTXH� DSRUWDQ� OD� SHUVSHFWLYD� GH� QHJRFLRV�� FRPR� VRQ� ORV� GLUHFWRUHV� GH� QLYHOVXSHULRU�GH�iUHDV�IXQFLRQDOHV���������\�GLUHFWLYRV�LQWHUPHGLRV����������/R�TXHVt� VH� GHVWDFD� FRQ� UHODFLyQ� D� RWUDV� LQYHVWLJDFLRQHV� HV� OD�PD\RU� SUHVHQFLD� GHFRQVXOWRUHV� �������� \� SURYHHGRUHV� GHO� VRIWZDUH ��������� (VWH� PD\RUSRUFHQWDMH� SXHGH� YHQLU� GHULYDGR� GH� OD� WpFQLFD� HPSOHDGD� SDUD� VHOHFFLRQDU� ODPXHVWUD�3RU�VX�SDUWH�� HO� HTXLSR�GH�PDQWHQLPLHQWR�SUHVHQWD�XQ� WDPDxR�PiV� UHGXFLGR�VLHQGR�HO�Q~PHUR�PHGLR�GH�LQWHJUDQWHV�GH������(VWD�FDQWLGDG�HV�PiV�EDMD�TXHOD� REWHQLGD� HQ� HO� WUDEDMR� GH� :DWVRQ� HW� DO�� ������� GRQGH� VH� REVHUYD� TXH� HOWDPDxR� PHGLR� HV� GH� ���� SHUVRQDV�� 3RU� OR� TXH� UHVSHFWD� D� VX� FRPSRVLFLyQ�FRQWLQ~DQ� GHVWDFiQGRVH� ORV� PLHPEURV� SURYHQLHQWHV� GHO� GHSDUWDPHQWR� GHLQIRUPiWLFD� �� 6�,�� ��������� SUHVHQWDQGR� XQD� EDMD� UHVSXHVWD� HO� UHVWR� GHLQWHJUDQWHV�SURSXHVWRV�/D�VHOHFFLyQ�LQLFLDO�GH�XVXDULRV GHO�VLVWHPD�VHUi�OOHYDGD�D�FDER�SRU�HO�HVSyQVRUHMHFXWLYR��HO� HVSyQVRU�RSHUDWLYR�\�HO� HTXLSR�(,6� �:DWVRQ�HW� DO��� ������S�� ����+DELWXDOPHQWH�� VH� SDUWH� GH� XQ� JUXSR� SHTXHxR� GH� XVXDULRV� TXH� VH� YD
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H[SDQGLHQGR�D�PHGLGD�TXH� HO�(,6�VH� YD� GLIXQGLHQGR�SRU� OD� RUJDQL]DFLyQ��'HHVWD�IRUPD��PXFKRV�(,6�GH�KR\�HQ�GtD�QR�VyOR� WLHQHQ�FRPR�XVXDULRV�D� OD�DOWDGLUHFFLyQ�GH� OD�HQWLGDG�� VLQR�TXH� WDPELpQ�VRQ�XVXDULRV� ORV� GLUHFWLYRV�PHGLRV�DQDOLVWDV�\�WUDEDMDGRUHV�GHO�FRQRFLPLHQWR�GH�OD�RUJDQL]DFLyQ�(O�Q~PHUR�PHGLR�GH�XVXDULRV�HQ�HO�FRQMXQWR�GH�RUJDQL]DFLRQHV�HVWXGLDGDV�HVGH�������SHUVRQDV��(VWD�FLIUD�HV�EDVWDQWH�VXSHULRU�D�OD�RIUHFLGD�SRU�HO�HVWXGLRGHVDUUROODGR�SRU�)LW]JHUDOG��������HQWUH�HPSUHVDV�EULWiQLFDV�����XVXDULRV���1RREVWDQWH�� HQ� QXHVWUD� LQYHVWLJDFLyQ� KDEUtD� TXH� PDWL]DU� GLFKR� Q~PHUR� PHGLRGHELGR� D� OD� SUHVHQFLD� GH� WUHV� FDVRV� TXH� VH� VLW~DQ� SRU� HQFLPD� GH� ORV� ���XVXDULRV��OOHJDQGR�XQR�GH�HOORV�D�DOFDQ]DU�XQ�Pi[LPR�GH�������3RU�WDQWR�VHUtDPiV�DGHFXDGR�WHQHU�SUHVHQWH�ORV�YDORUHV�PRVWUDGRV�SRU�OD�PRGD�\�OD�PHGLDQD�TXH�QRV�UHFRPLHQGDQ�HVWDEOHFHU�OD�FDQWLGDG�GH����XVXDULRV�FRPR�XQD�PHGLGDGH� WHQGHQFLD�FHQWUDO��3RU�RWUD�SDUWH�� OD�SUHVHQFLD�GH�FDVRV�TXH�VH�VLW~DQ�SRUHQFLPD� GH� ORV� ��� XVXDULRV� QRV� HVWi� DGYLUWLHQGR� GH� OD� GLIXVLyQ� TXH� HVWiQH[SHULPHQWDQGR�ORV�(,6�HQWUH�XQD�PD\RU�EDVH�GH�XVXDULRV�(Q�QXHVWUR�HVWXGLR�VH�SXHGH�DSUHFLDU�FyPR�ORV�GLUHFWRUHV�IXQFLRQDOHV�GH�QLYHOVXSHULRU�SUHVHQWDQ�XQ�PD\RU�SRUFHQWDMH�GH�XVR���������TXH�HO�DSUHFLDGR�HQ�ORVQLYHOHV�VXSHULRUHV��OR�FXDO�FRQILUPD�ORV�UHVXOWDGRV�GHO�HVWXGLR�SUHYLR�GH�1RUG�\1RUG� �������� (V� VLJQLILFDWLYD�� OD� HVWUHFKD� FHUFDQtD� HQ� ORV� SRUFHQWDMHV� GHRUJDQL]DFLRQHV�TXH�WLHQHQ�D�GLUHFWLYRV�LQWHUPHGLRV���������FRPR�XVXDULRV�FRQUHODFLyQ� D� ORV� QLYHOHV� DOFDQ]DGRV� SRU� OD� GLUHFFLyQ� JHQHUDO� ������� 7DPELpQPHUHFH� GHVWDFDUVH� FyPR� XQ� ������ GH� ODV� HPSUHVDV� DILUPDQ� WHQHU� RWURVXVXDULRV�� ORV� FXDOHV�� WUDV� DQDOL]DU� ODV� UHVSXHVWDV� YHUWLGDV� HQ� HVWH� DSDUWDGR�SXHGHQ� FDWHJRUL]DUVH� FODUDPHQWH� FRPR� WUDEDMDGRUHV� GHO� FRQRFLPLHQWR� \DQDOLVWDV��3RU� WDQWR�� GDGD� OD� GLIXVLyQ� TXH�HVWiQ� DOFDQ]DGR� HQWUH� ORV� GLYHUVRVHVFDORQHV� \� iUHDV� GH� ODV� RUJDQL]DFLRQHV� \� HO� DOWR� Q~PHUR� GH� XVXDULRV� TXHHVWiQ� ORJUDQGR��QR�QRV�KD�GH�H[WUDxDU�TXH�HQ�PXFKRV�FDVRV�HO�DFUyQLPR�(,6KD\D� VLGR� UHQRPEUDGR� FRPR� HYHU\ERG\¶V� LQIRUPDWLRQ� V\VWHPV�� R� HQWHUSULVHLQWHOOLJHQFH�V\VWHPV���7$%/$���(Q�OD�7DEOD���HQFRQWUDPRV�ORV�GLVWLQWRV�WLSRV�GH�LQIRUPDFLyQ TXH�VH�LQFOX\HQ�HQXQ� (,6�� 'H� IRUPD� GHVWDFDGD� DSDUHFH� OD� LQIRUPDFLyQ� FRPHUFLDO� \� GH� YHQWDV������� GH� ODV� UHVSXHVWDV��� (Q� XQ� VHJXQGR� SODQR� HQFRQWUDPRV� LQIRUPDFLyQ
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ILQDQFLHUD� �������� \� SURGXFFLyQ� ��������� 2WUDV� LQYHVWLJDFLRQHV� SUHYLDVFRLQFLGHQ�HQ�PRVWUDU�FRPR�GHVWDFDGRV�HVWRV�WUHV�WLSRV�GH�LQIRUPDFLyQ��$OOLVRQ�������7KRGHQLXV�������$XQTXH�VH�KD�DERJDGR�SRU�OD�LQFOXVLyQ�HQ�HO�(,6�GH�LQIRUPDFLyQ�TXH�SUHVHQWHP~OWLSOHV� SHUVSHFWLYDV� \� GH� PD\RU� DOFDQFH� \� TXH� FRQWHQJD� XQ� FRQMXQWR� GHLQGLFDGRUHV�ILQDQFLHURV�\�QR�ILQDQFLHURV��LQWHUQRV�\�H[WHUQRV��SRGHPRV�REVHUYDUFyPR�OD�LQIRUPDFLyQ�TXH�DSDUHFH�SUHGRPLQDQWHPHQWH�HQ�HVWRV�VLVWHPDV�HV�GHFDUiFWHU� LQWHUQR�� /D� LQIRUPDFLyQ� H[WHUQD� REWLHQH� XQRV� EDMRV� QLYHOHV� GHUHVSXHVWDV�� FRPSHWLGRUHV� ��������� PHUFDGR� H� LQGXVWULD� ������� SURYHHGRUHV��������� SODQLILFDFLyQ� HVWUDWpJLFD� ��������� VHUYLFLRV� H[WHUQRV� GH� QRWLFLDV����������7$%/$���/D� LQIRUPDFLyQ�VH�SUHVHQWD�PD\RULWDULDPHQWH�SRU�iUHDV� IXQFLRQDOHV� ��������\SRU�SURGXFWRV����������1RV�SDUHFH�GH�LQWHUpV�TXH�PHQRV�GH� OD�PLWDG��������GH� ODV�RUJDQL]DFLRQHV�HQFXHVWDGDV� LQGLTXHQ�TXH�SUHVHQWDQ� LQGLFDGRUHV� FODYHGH� UHQGLPLHQWR�� )LQDOPHQWH�� OD� LQIRUPDFLyQ� SRU� SURFHVRV� RFXSD� XQ� SXHVWREDVWDQWH�EDMR��DSDUHFLHQGR�WDQ�VyOR�HQ�HO�����GH� ODV�HQWLGDGHV�SDUWLFLSDQWHV�(VWRV� GDWRV� QRV� FRQILUPDQ� XQ� SUREOHPD� DGHODQWDGR� SRU� -DPHV� :HWKHUEH�������FRQ�UHODFLyQ�D�OD� LQIRUPDFLyQ�TXH�VH�GLULJH�D� OD�DOWD�GLUHFFLyQ��FRQFHELUORV� VLVWHPDV� GH� LQIRUPDFLyQ� HMHFXWLYRV� FRPR� IXQFLRQDOHV� HQ� OXJDU� GHFRQVLGHUDUORV� FRPR� VLVWHPDV� GH� LQIRUPDFLyQ� TXH� FUX]DQ� IXQFLRQHV�� 6LQHPEDUJR�� HVWH� PD\RU� SRUFHQWDMH� TXH� SUHVHQWDQ� ORV� FRQWHQLGRV� IXQFLRQDOHVWLHQH� VX� OyJLFD� VL� SHQVDPRV� TXH� HO� JUXSR� GH� XVXDULRV� PiV� LPSRUWDQWH� HVWiFRQIRUPDGR�SRU�GLUHFWLYRV�IXQFLRQDOHV�GH�QLYHO�VXSHULRU���7$%/$���8QD�GH�ODV�FDUDFWHUtVWLFDV�SUHVHQWHV�HQ�XQ�(,6�HV�OD�FDSDFLGDG�GH�H[WUDFFLyQ�ILOWUDGR�� RUJDQL]DFLyQ� \� FRQVROLGDFLyQ� GH� P~OWLSOHV� IXHQWHV� GH� GDWRV�� (Q� ODLQYHVWLJDFLyQ� VH� REVHUYD� FRPR� OD�PD\RU� SDUWH� GH� OD� LQIRUPDFLyQ� SURFHGH� GHIXHQWHV� LQWHUQDV�� VLHQGR�HVWRV�GDWRV� GH� FDUiFWHU� FXDQWLWDWLYR�� EDVHV� GH� GDWRVFRUSRUDWLYDV� �������� \� EDVHV� GH� GDWRV� GH� iUHDV� IXQFLRQDOHV� ��������� &RQUHODFLyQ�D�OR�FRQVWDWDGR�SUHYLDPHQWH�VREUH�HO�EDMR�SRUFHQWDMH�GH�SUHVHQFLD�GHLQIRUPDFLyQ�H[WHUQD��VH�DSUHFLD�HQ�FRQVRQDQFLD�XQD�EDMD�H[WHQVLyQ�HQ�HO�XVRGH� IXHQWHV� H[WHUQDV�� EDVHV� GH� GDWRV� H[WHUQDV� ��������� ,QWHUQHW� �������� (VWDUHLWHUDGD�LQFOLQDFLyQ�SRU�ODV�IXHQWHV�LQWHUQDV�HV�XQD�UHSHWLFLyQ�GH�ORV�UHVXOWDGRV
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FRQVHJXLGRV� HQ� RWUDV� LQYHVWLJDFLRQHV� �:DWVRQ� HW� DO��� ������ :DWVRQ� HW� DO����������7$%/$���3RU�OR�TXH�UHVSHFWD�D�OD�SODWDIRUPD�KDUGZDUH HOHJLGD��OD�FRQILJXUDFLyQ�FOLHQWH�±VHUYLGRU� �&�6�� VH�PXHVWUD� FRPR� OD� RSFLyQ�PiV� GHVWDFDGD� HQ� ODV� HVWUXFWXUDVKDUGZDUH TXH� GDQ� VRSRUWH� D� ORV� VLVWHPDV� GH� LQIRUPDFLyQ� HMHFXWLYRV�� /D� TXHWLHQH� XQD� PD\RU� SUHVHQFLD� HV� OD� DUTXLWHFWXUD� &�6� GH� � QLYHOHV� ��������� 1RREVWDQWH��HQ�VHJXQGR�OXJDU��YHPRV�OD�DSDULFLyQ�GH�OD�FRQILJXUDFLyQ�&�6�GH�WUHVQLYHOHV� �������� OR� FXDO� FRQILUPD� OD� WHQGHQFLD� HYROXWLYD� KDFLD� HVWUXFWXUDV� &�6PXOWLQLYHOHV�� 3RU� RWUD� SDUWH�� OD� LQLFLDO� FRQILJXUDFLyQ� GH� ORV� SULPHURV� (,6�� HVGHFLU�� OD� WUDGLFLRQDO�PDLQIUDPH� ±� WHUPLQDOHV�� WDQ� VyOR� RFXSD� XQ� ����� GH� ORVFDVRV��VLWXDFLyQ�TXH� LUi�GLVPLQX\HQGR�SURJUHVLYDPHQWH�KDVWD�VX�GHVDSDULFLyQSRU�ODV�OLPLWDFLRQHV�TXH�SUHVHQWD�HQ�FXDQWR�D�SUHVWDFLRQHV��LQWHUID]�GH�XVXDULR\�FUHFLPLHQWR�HQ�Q~PHUR�GH�XVXDULRV���7$%/$����3RU�RWUD�SDUWH��YDPRV�D�DQDOL]DU�XQR�GH� ORV�FRPSRQHQWHV�GH� OD�FRQILJXUDFLyQFOLHQWH���VHUYLGRU�TXH�PiV�GLIXVLyQ�HVWi�DOFDQ]DQGR�GHVGH�OD�VHJXQGD�PLWDG�GHOD�GpFDGD�GH� ORV� QRYHQWD��1RV� UHIHULPRV�DO� FRQFHSWR�'DWD�:DUHKRXVH �':��DOPDFpQ���IDFWRUtD�GH�GDWRV�R�LQIRUPDFLyQ�'HVGH�XQ� SXQWR� YLVWD� GH� OD� HVWUXFWXUD� FOLHQWH� �� VHUYLGRU�� VH� SXHGHQ� GLVWLQJXLUGRV� WLSRV� EiVLFRV� GH� DUTXLWHFWXUDV�HQ� HVWH� WLSR� GH� FRQILJXUDFLyQ��':�GH�GRVQLYHOHV� \� ':� GH� WUHV� QLYHOHV�� 3DUWLHQGR� GHO� FRQMXQWR� GH� UHVSXHVWDVSURSRUFLRQDGDV�� VH� FRPSUXHED� FRPR� HVWD� FRQILJXUDFLyQ� HPSLH]D� D� VHU� XQDUHDOLGDG��RFXSDQGR�HQWUH�DPERV�WLSRV��GRV�\�WUHV�QLYHOHV��PiV�GHO�����GH�ORVFDVRV��$VLPLVPR��VH�GHVWDFD�OD�DUTXLWHFWXUD�':�GH���QLYHOHV����������DXQTXHOD�GH�WUHV�HPSLH]D�D�GHVSXQWDU�RFXSDQGR�XQ�����GH�ORV�FDVRV�&RQ� UHODFLyQ� D� OD� FRQILJXUDFLyQ� GH� VRIWZDUH HPSOHDGD�� QRV� HQFRQWUDPRV� FRQGRV� SDWURQHV� SUHGRPLQDQWHV�� 'H� XQD� SDUWH�� XQ� ������ GH� ODV� RUJDQL]DFLRQHVGHVDUUROODURQ� VX� VLVWHPD� GH� LQIRUPDFLyQ� HMHFXWLYR� FRQ� VRIWZDUH FRPHUFLDOVXPLQLVWUDGR�SRU�SURYHHGRUHV��'H�RWUD��RWUR������� OOHYy�D� FDER�XQD� ODERU� GHFRPELQDFLyQ� GH� VRIWZDUH UHDOL]DGR� HQ� OD� RUJDQL]DFLyQ� \� VRIWZDUH FRPHUFLDODGTXLULGR� D� VXPLQLVWUDGRUHV�� (Q� FXDOTXLHUD� GH� HVWRV� GRV� FDVRV� QRVHQFRQWUDPRV� FRQ� OD� SUHVHQFLD� GH� VRIWZDUH FRPHUFLDO� SDUD� OD� FUHDFLyQ� GHOVLVWHPD��ELHQ�VHD�VRIWZDUH JHQpULFR�FRQ�HO�TXH�SRGHU�HQVDPEODU�XQ�(,6��ELHQ
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VHD�VRIWZDUH FRPHUFLDO� HVSHFtILFR�SDUD�HVWH� WLSR� GH� VLVWHPDV�GH� LQIRUPDFLyQ�3RU� RWUD� SDUWH�� OR� TXH� TXHGD� SDWHQWHPHQWH� FODUR� HV� HO� SHTXHxR� Q~PHUR� GHFDVRV�GRQGH�VH�KD�GHVDUUROODGR�FRQ�VRIWZDUH FUHDGR�HQ�OD�SURSLD�RUJDQL]DFLyQ��������HVFHQDULR�TXH� IXH�HO�KDELWXDO�HQ� OD�FUHDFLyQ�GH� ORV�SULPHURV�VLVWHPDV(,6�/RV� FXDWUR�SURGXFWRV�GH�VRIWZDUH FRPHUFLDO�PiV� FLWDGRV� IXHURQ��&RPPDQGHUGH�&RPVKDUH����������'66�$JHQWV�GH�0LFUR6WUDWHJ\����������)RUHVW�	�7UHHVGH�3ODWLQXP�7HFKQRORJ\���������\�)RFXV�(,6�GH�,QIRUPDWLRQ�%XLOGHUV��������������/,0,7$&,21(6(Q�SULPHU� OXJDU��KHPRV�GH�DSXQWDU�XQ�SRVLEOH�VHVJR�HQ� ODV� UHVSXHVWDV�GH� ODVHQWLGDGHV� SDUWLFLSDQWHV�� $~Q� KDELHQGR� REWHQLGR� XQD� DPSOLD� PXHVWUD� SDUD� HOHVWXGLR�� FUHHPRV� TXH� GHELGR� D� OD� WpFQLFD� \� D� ODV� IXHQWHV� GH� LQIRUPDFLyQHPSOHDGDV�SDUD� OD� LGHQWLILFDFLyQ�GH� OD�PXHVWUD�VH�KD\D�SURGXFLGR�XQD�PD\RUSUHVHQFLD� GH� HPSUHVDV� TXH� KD\DQ� FRQWDGR� FRQ� ORV� VHUYLFLRV� \� SURGXFWRV� GHHPSUHVDV�FRQVXOWRUDV�\�SURYHHGRUDV�GH�VRIWZDUH SDUD�(,6�(Q� VHJXQGR� OXJDU�� QRV� HQFRQWUDPRV� FRQ� OD� SURSLD� OLPLWDFLyQ� TXH� SRVHHQ� ORVGLVHxRV� QR� H[SHULPHQWDOHV� GH� LQYHVWLJDFLyQ� GH� FDUiFWHU� WUDQVHFFLRQDO�� ORVFXDOHV�QRV�SUHVHQWDQ�HO�SDQRUDPD�HVWiWLFR�GHO�HVWDGR�GH�XQD�R�PiV�YDULDEOHVHQ�XQR�R�PiV�JUXSRV�GH�HOHPHQWRV�GH�LQYHVWLJDFLyQ�HQ�XQ�PRPHQWR�GDGR�)LQDOPHQWH��HO�HVWXGLR�VH�KD�GHVDUUROODGR�HQ�XQ�FRQWH[WR�JHRJUiILFR�SDUWLFXODU�(VSDxD��\�SDUD�XQ�WLSR�GH�VLVWHPD�GH�LQIRUPDFLyQ�HQ�FRQFUHWR��ORV�VLVWHPDV�GHLQIRUPDFLyQ�HMHFXWLYRV��3RU�WDQWR��QR�HV�SRVLEOH�JHQHUDOL]DU�ORV�UHVXOWDGRV�SDUDRWURV�SDtVHV�\�SDUD�RWURV�WLSRV�GH�VLVWHPDV�GH�LQIRUPDFLyQ����&21&/86,21(6�4XHUHPRV� ILQDOL]DU� UHVDOWDQGR� ODV� SULQFLSDOHV� FRQFOXVLRQHV� TXH� VH� SXHGHQH[WUDHU�GHO�SUHVHQWH�HVWXGLR��9DPRV�D�GLVWLQJXLU�HQWUH�DTXHOORV�UHVXOWDGRV�TXHFRQILUPDQ� ODV� FRQFOXVLRQHV� DOFDQ]DGDV� HQ� LQYHVWLJDFLRQHV� SUHYLDV� \� DTXHOORVRWURV�TXH�YLHUWHQ�QXHYDV�DSRUWDFLRQHV�DO�FRQRFLPLHQWR�H[LVWHQWH�KDVWD�DKRUD�HQHO�FDPSR�GH�ORV�VLVWHPDV�GH�LQIRUPDFLyQ�HMHFXWLYRV�(QWUH�ORV�SDUDOHOLVPRV�FRQ�HVWXGLRV�SUHYLRV��GHVWDFDPRV�ORV�VLJXLHQWHV�����/RV(,6� VRQ� GHVDUUROODGRV� SULQFLSDOPHQWH� SDUD� SURSRUFLRQDU� XQ� DFFHVR� IiFLO� \UiSLGR�D�OD�LQIRUPDFLyQ�LQWHUQD�����/DV�SULQFLSDOHV�PRWLYDFLRQHV�SDUD�GHVDUUROODU
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XQ�(,6� UHVSRQGHQ�D�SUHVLRQHV�GH�FDUiFWHU� LQWHUQR����� /D� LQIRUPDFLyQ� H[WHUQDWLHQH�SRFD�SUHVHQFLD�GHQWUR�GH�ORV�FRQWHQLGRV�GH�HVWRV�VLVWHPDV�����/RV� WLSRVGH� LQIRUPDFLyQ� TXH� FRQWLHQHQ� ORV� (,6� FRQ� PiV� IUHFXHQFLD� VRQ�� FRPHUFLDO� �YHQWDV�� ILQDQFLHUD�� SURGXFFLyQ�� ��� /D� LQIRUPDFLyQ� VH� SUHVHQWD� SULQFLSDOPHQWHSRU�iUHDV�IXQFLRQDOHV�\�SRU�SURGXFWRV�'H� RWUD� SDUWH�� HVWH� HVWXGLR� YLHUWH� QXHYDV� DSRUWDFLRQHV� DO� FRQRFLPLHQWRH[LVWHQWH�KDVWD�DKRUD�HQ�HO�FDPSR�GH� ORV�VLVWHPDV�GH� LQIRUPDFLyQ�HMHFXWLYRV���� 6X� XVR� VH� HVWi� H[WHQGLHQGR� SRFR� D� SRFR� KDFLD� SHTXHxDV� \� PHGLDQDVHPSUHVDV�� DVt� FRPR� HQWUH� HO� VHFWRU� S~EOLFR�� ��� (O� URO� GH� LQLFLDGRU� HVGHVHPSHxDGR�SULQFLSDOPHQWH�SRU�HO�GLUHFWRU�GHO�GHSDUWDPHQWR�GH�LQIRUPiWLFD��VLVWHPDV�GH�LQIRUPDFLyQ�����(O�SDSHO�GH�HVSyQVRU�HMHFXWLYR�OR�GHVHPSHxD��ELHQXQ� GLUHFWLYR� IXQFLRQDO� GH� QLYHO� VXSHULRU�� ELHQ� HO� GLUHFWRU� GH� LQIRUPiWLFD� �VLVWHPDV�GH�LQIRUPDFLyQ�����6H�FRQVWDWD�XQ�PD\RU�Q~PHUR�GH�XVXDULRV�TXH�HQHVWXGLRV� SUHYLRV�� 6H� SURGXFH� XQD� GLIXVLyQ� GHO� VLVWHPD� WDQWR� KRUL]RQWDO� FRPRYHUWLFDO� HQ� OD� RUJDQL]DFLyQ�� ��� 6H� SURGXFH� XQ� GRPLQLR� GH� OD� DUTXLWHFWXUDFOLHQWH�VHUYLGRU�� SUHVHQWDQGR� PiV� GH� OD� PLWDG� GH� ORV� FDVRV� FRQILJXUDFLRQHV'DWD�:DUHKRXVH�%,%/,2*5$)Ë$$OOLVRQ�� ,�.�� ��������([HFXWLYH� ,QIRUPDWLRQ� 6\VWHPV�� $Q� (YDOXDWLRQ� RI� &XUUHQW8.�3UDFWLFH��,QWHUQDWLRQDO�-RXUQDO�RI�,QIRUPDWLRQ�0DQDJHPHQW� 9RO������1�����SS�������%LHUQDFNL�� 3��� :DOGRUI�� '�� �������� 6QRZEDOO� 6DPSOLQJ�� 3UREOHPV� DQG7HFKQLTXHV�RI�&KDLQ�5HIHUUDO�6DPSOLQJ��6RFLRORJLFDO�0HWKRGV�	�5HVHDUFK� 9RO�����1�����1RYHPEHU��SS����������%XUNDQ��:�&����������([HFXWLYH� ,QIRUPDWLRQ�6\VWHPV��)URP�3URSRVDO�7KURXJK,PSOHPHQWDWLRQ� 9DQ�1RVWUDQG�5HLQKROG��1HZ�<RUN�&DUOVRQ��(����������'RHV�(�6WDQG�IRU�µ(YHU\ERG\¶"��&RPSXWHUZRUOG� 9RO������1�����-XO\�����S�����(O�6DZ\��2�$�� ��������3HUVRQDO� ,QIRUPDWLRQ�6\VWHPV�IRU�6WUDWHJLF�6FDQQLQJ� LQ7XUEXOHQW�(QYLURQPHQWV��&DQ�WKH�&(2�*R�2Q�/LQH"��0,6�4XDUWHUO\��9RO�����1����SS��������)LW]JHUDOG�� %��� 0XUSK\�� &�� �������� )DFWRUV� ,QYROYHG� LQ� WKH� ,QWURGXFWLRQ� RI([HFXWLYH� ,QIRUPDWLRQ�6\VWHPV� LQWR�2UJDQLVDWLRQV��$Q�(PSLULFDO�6WXG\��(6&55HVHDUFK�DQG�'LVFXVVLRQ�3DSHUV��&RUN�8QLYHUVLW\��3DSHU�5HI�������)LW]JHUDOG��*����������([HFXWLYH�,QIRUPDWLRQ�6\VWHPV�DQG�7KHLU�'HYHORSPHQW�LQWKH�8�.���,QWHUQDWLRQDO�,QIRUPDWLRQ�6\VWHPV� 9RO�����1�����$SULO��SS�������)UROLFN��0�1�� ��������0DQDJHPHQW� 6XSSRUW� 6\VWHPV� DQG� WKHLU� (YROXWLRQ� IURP([HFXWLYH� ,QIRUPDWLRQ�6\VWHPV�� ,QIRUPDWLRQ�6WUDWHJ\��7KH�([HFXWLYH
V�-RXUQDO�9RO������1�����6SULQJ��SS��������
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+RXGHVKHO�� *��� :DWVRQ�� +�-�� �������� 7KH� 0DQDJHPHQW� ,QIRUPDWLRQ� DQG'HFLVLRQ�6XSSRUW��0,'6��6\VWHP�DW�/RFNKHHG�*HRUJLD��0,6�4XDUWHUO\� 9RO�����1�����0DUFK��SS����������.HHQ��3�*�:�� ��������'HFLVLRQ�6XSSRUW�6\VWHPV��7KH�1H[W�'HFDGH��'HFLVLRQ6XSSRUW�6\VWHPV��9RO�����SS����������.HQQHG\�'DYLHV�� +� �������� (YHU\ERG\
V� ,QIRUPDWLRQ� 6\VWHP"�� 0DQDJHPHQW$FFRXQWLQJ�/RQGRQ��9RO������1�����0D\��S�����0DWWKHZV��5���6KRHEULGJH��$����������(,6���$�*XLGH�IRU�([HFXWLYHV��/RQJ�5DQJH3ODQQLQJ��9RO������1�����S���������0D\QH�� /�� �������� 'LULJLU� GHVGH� OD� FLPD�� (OHPHQWRV� GH� ORV� VLVWHPDV� GHLQIRUPDFLyQ�HMHFXWLYRV�SDUD�OD�DOWD�GLUHFFLyQ��(G� 0DUFRPER��%DUFHORQD�0RKDQ��/���+ROVWHLQ��:�.���$GDPV��5�%����������(,6��,W�&DQ�:RUN�LQ�WKH�3XEOLF6HFWRU��0,6�4XDUWHUO\� 9RO������1�����'HFHPEHU��SS����������1RUG�� -�+��� 1RUG�� *�'�� �������� ([HFXWLYH� ,QIRUPDWLRQ� 6\VWHPV�� $� 6WXG\� DQG&RPSDUDWLYH�$QDO\VLV�� ,QIRUPDWLRQ�	�0DQDJHPHQW�� 9RO�� ����1�� ��� $XJXVW�� SS��������3DOOHU�� $��� /DVND�� 5�� �������� 7KH� (,6� %RRN�� ,QIRUPDWLRQ� 6\VWHPV� IRU� 7RS0DQDJHUV��%XVLQHV�2QH�,UZLQ��+RPHZRRG��,/�3DUWDQHQ�� .��� 6DYRODLQHQ�� 9�� �������� 3HUVSHFWLYHV� RQ� ([HFXWLYH� ,QIRUPDWLRQ6\VWHPV��6\VWHPV�3UDFWLFH��9RO�����1�����SS����������5RFNDUW�� -�)��� 'H/RQJ�� '�:�� �������� ([HFXWLYH� 6XSSRUW� 6\VWHPV�� 7KH(PHUJHQFH� RI� 7RS� 0DQDJHPHQW� &RPSXWHU� 8VH� %XVLQHVV� 2QH� ,UZLQ�+RPHZRRG��,OOLQRLV�6WUDXE��'�:�� ��������9DOLGDWLQJ� ,QVWUXPHQWV� LQ�0,6�5HVHDUFK��0,6�4XDUWHUO\�9RO������1�����0DUFK��SS����������7KRGHQLXV��%����������8VLQJ�([HFXWLYH�,QIRUPDWLRQ�6\VWHPV��HQ�0��/XQGHEHUJ�\%��6XQGJUHQ�>HG�@��$GYDQFLQJ�\RXU�%XVLQHVV��3HRSOH�DQG� ,QIRUPDWLRQ�6\VWHPVLQ�&RQFHUW��&DS��,9��6WRFNKROP�6FKRRO�RI�(FRQRPLFV��(),��6ZHGHQ�9RORQLQR��/���:DWVRQ��+�-����������7KH�6WUDWHJLF�%XVLQHVV�2EMHWLYHV�0HWKRG�IRU*XLGLQJ� ([HFXWLYH� ,QIRUPDWLRQ� 6\VWHPV� 'HYHORSPHQW�� HQ� +�-�� :DWVRQ�� 5�.�5DLQHU� \� *�� +RXGHVKHO� >HG�@�� ([HFXWLYH� ,QIRUPDWLRQ� 6\VWHPV�� (PHUJHQFH�'HYHORSPHQW��,PSDFW��SS�����������-RKQ�:LOH\�	�6RQV��1HZ�<RUN�:DWVRQ�� +�-�� �������� $VVHVVLQJ� (,6� %HQHILWV�� HQ� 5�+�� -U�� 6SUDJXH� \� +�-�:DWVRQ� >HG�@��'HFLVLRQ� 6XSSRUW� IRU� 0DQDJHPHQW� SS�� ��������� 3UHQWLFH� +DOO�8SSHU�6DGGOH�5LYHU��1HZ�-HUVH\�:DWVRQ��+�-��� )UROLFN��0�1�� ��������'HWHUPLQLQJ� ,QIRUPDWLRQ�5HTXLUHPHQWV� IRUDQ�(,6��0,6�4XDUWHUO\��9RO������1�����6HSWHPEHU��SS����������:DWVRQ�� +�-��� +RXGHVKHO�� *��� 5DLQHU�� 5�.��� -U�� �������� %XLOGLQJ� ([HFXWLYH,QIRUPDWLRQ� 6\VWHPV� DQG� RWKHU� 'HFLVLRQ� 6XSSRUW� $SSOLFDWLRQV�� -RKQ� :LOH\� 	6RQV��1HZ�<RUN�:DWVRQ�� +�-��� 5DLQHU�� 5�.��� -U��� )UROLFN�� 0�1�� �������� ([HFXWLYH� ,QIRUPDWLRQ6\VWHPV�� $Q� 2QJRLQJ� 6WXG\� RI� &XUUHQW� 3UDFWLFHV�� ,QWHUQDWLRQDO� ,QIRUPDWLRQ6\VWHPV��9RO�����1�����$SULO��SS��������:DWVRQ�� +�-��� 5DLQHU�� 5�.��� -U��� .RK�� &�(�� �������� ([HFXWLYH� ,QIRUPDWLRQ6\VWHPV�� $� )UDPHZRUN� IRU� 'HYHORSPHQW� DQG� D� 6XUYH\� RI� &XUUHQW� 3UDFWLFHV�0,6�4XDUWHUO\��9RO������1�����0DUFK��SS��������
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:DWVRQ�� +�-��� :DWVRQ�� 5�7��� 6LQJK�� 6��� +ROPHV�� '�� �������� 'HYHORSPHQW3UDFWLFHV� IRU� ([HFXWLYH� ,QIRUPDWLRQ� 6\VWHPV�� )LQGLQJV� RI� D� )LHOG� 6WXG\�'HFLVLRQ�6XSSRUW�6\VWHPV��9RO������1�����-XQH��SS����������:HWKHUEH�� -�&�� ��������([HFXWLYH� ,QIRUPDWLRQ� 5HTXLUHPHQWV�� *HWWLQJ� ,W� 5LJKW�0,6�4XDUWHUO\��9RO������1�����0DUFK��SS��������:KHHOHU��)�3���&KDQJ��6�+���7KRPDV��5�-�� ��������0RYLQJ�)URP�DQ�([HFXWLYH,QIRUPDWLRQ�6\VWHP� WR�(YHU\RQH¶V� ,QIRUPDWLRQ�6\VWHPV��/HVVRQV� IURP�D�&DVH6WXG\��-RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\��9RO�����SS����������
),*85$6�<�7$%/$6

)DFWRUHVIDFLOLWDGRUHV
(VSyQVRUHMHFXWLYR
(VSyQVRURSHUDWLYR
8VXDULRVHMHFXWLYRV
3HUVRQDO�GHiUHDVIXQFLRQDOHV

&RQVWUXFWRUHV

6XPLQLVWUDGRUHVGHO�VRIWZDUH &RQVXOWRUHV

'DWRVH[WHUQRV

3UHVLRQHV�H[WHUQDV
3UHVLRQHVLQWHUQDV

*UXSR�6�,�
%�'�FRUSRUDWLYDV %�'��iUHDVIXQFLRQDOHV )XHQWHVKXPDQDV

'DWRVLQWHUQRV

(�,�6�
6RIWZDUH +DUGZDUH

2UJDQL]DFLyQ

(QWRUQR

)LJXUD����/D�SHUVSHFWLYD�HVWUXFWXUDO��)XHQWH��%DVDGR�HQ�:DWVRQ��5DLQHU�\�.RK��������S�������)UROLFN� HW�DO��������S������
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7DEOD����&DUDFWHUtVWLFDV�SUHVHQWHV�HQ�HO�(,6�)UHFXHQFLD 3RUFHQWDMH�GHFDVRV'ULOO�GRZQ �� �����3DQWDOODV�D�FRORU �� �����&DSDFLGDG�SDUD�LPSULPLU�LQIRUPHV�\�SDQWDOODV �� �����([WUDFFLyQ�GH�GDWRV�SURYHQLHQWHV�GH�ODV�EDVHV�GH�GDWRVH[LVWHQWHV�HQ�OD�RUJDQL]DFLyQ� �� �����
,QWHJUDFLyQ�GH�GDWRV�SURYHQLHQWHV�GH�GLIHUHQWHV�IXHQWHV�GHLQIRUPDFLyQ� �� �����
6HJXULGDG�SDUD�GDWRV��SDQWDOODV�\�VLVWHPD �� �����,QIRUPDFLyQ�WH[WXDO��WDEXODU�\�JUiILFD�HQ�OD�PLVPD�SDQWDOOD� �� �����,QWHUIDFH�V�FRQ�RWUR�V�VRIWZDUH �HM��([FHO��$FFHVV��/RWXV��HWF�� �� �����3DQWDOODV�GH�D\XGD�FRQWH[WXDOHV �� �����0~OWLSOHV�LQWHUIDFHV�GH�XVXDULR��HM��UDWyQ��WHFODGR��SDQWDOODWiFWLO�� �� �����
0~OWLSOHV�PpWRGRV�GH�ORFDOL]DU�OD�LQIRUPDFLyQ��HM��PHQ~V�SDODEUDV�FODYH��IXQFLRQHV� �� �����
&RUUHR�HOHFWUyQLFR �� �����$FFHVR�D�EDVHV�GH�GDWRV�PXOWLGLPHQVLRQDOHV �� �����,QWHJUDFLyQ�FRQ�XQ�VLVWHPD�GH�DSR\R�D�OD�WRPD�GH�GHFLVLRQHV�'66� �� �����
6LVWHPD�GH�VHJXLPLHQWR�R�PRQLWRUL]DFLyQ�GH�XVR �� �����$FFHVR�D�,QWHUQHW �� �����)LFKHURV�GH�FRPDQGR�SDUD�YHU�ODV�SDQWDOODV�HQ�XQD�VHFXHQFLDGHWHUPLQDGD �� �����
3URFHVDGRU�GH�WH[WRV � �����$JHQGD � ����$FFHVR�D�EDVHV�GH�GDWRV�H[WHUQDV��HM��5HXWHUV��'RZ�-RQHV�0\�1HZV� � ����
'DWD�PLQLQJ � ����+HUUDPLHQWDV�GH�JHVWLyQ�GH�SUR\HFWRV � ����,QWHJUDFLyQ�FRQ�XQ�VLVWHPD�GH�DSR\R�D�JUXSRV��*66� � ����,QWHJUDFLyQ�FRQ�XQ�VLVWHPD�H[SHUWR��(6� � ����2WUDV � ����1 ���

7DEOD����0RWLYDFLRQHV�SDUD�GHVDUUROODU�XQ�(,6��^))`��)DFWRU�IDFLOLWDGRU���3(���3UHVLyQ�H[WHUQD��>3,@�3UHVLyQ�LQWHUQD� 1 0HGLD 'HVY��WtS�>3,@�$FFHGHU�GH�IRUPD�UiSLGD�\�IiFLO�D�OD�LQIRUPDFLyQ�GH�ODRUJDQL]DFLyQ� �� ������ ������
>3,@�$FFHGHU�D�XQD�LQIRUPDFLyQ�PiV�FRQVLVWHQWH��H[DFWD�SHUWLQHQWH�\�RSRUWXQD� �� ������ ������
>3,@�0HMRUDU�HO�VHJXLPLHQWR�GHO�UHQGLPLHQWR�RUJDQL]DFLRQDO� �� ������ �������3(��6HU�PiV�SURDFWLYR�FRQ�HO�HQWRUQR�GH�OD�RUJDQL]DFLyQ�DQWLFLSDUVH�D�ORV�DFRQWHFLPLHQWRV�� �� ������ �����
>3,@�0HMRUDU�OD�FRPXQLFDFLyQ� �� ������ ������>3,@�$OFDQ]DU�PD\RUHV�QLYHOHV�GH�HILFDFLD�\�HILFLHQFLD�HQ�HOWUDEDMR�GH�ORV�GLUHFWLYRV� �� ������ ������
>3,@�([WUDHU�H�LQWHJUDU�GDWRV�SURYHQLHQWHV�GH�IXHQWHVLQFRPSDWLEOHV� �� ������ ������
�3(��(O�HQWRUQR�GH�OD�RUJDQL]DFLyQ�VH�KD�YXHOWR�FDGD�YH]�PiVFRPSHWLWLYR� �� ������ ������
^))`�/D�GLVSRQLELOLGDG�GH�WHFQRORJtD�DSURSLDGD� �� ������ ������^))`�/D�PD\RU�GLVSRVLFLyQ�TXH�SUHVHQWDQ�ORV�GLUHFWLYRV�SDUDXVDU�RUGHQDGRUHV� �� ������ ������
^))`�(O�PD\RU�FRQRFLPLHQWR�TXH�WLHQHQ�ORV�GLUHFWLYRV�DFHUFDGHO�SRWHQFLDO�GH�ODV�WHFQRORJtD�GH�OD�LQIRUPDFLyQ�SDUD�ODRUJDQL]DFLyQ�\�SDUD�HO�GHVDUUROOR�GH�VXV�SURSLDV�WDUHDV�

�� ������ ������
>3,@�&DPELDU�R�PHMRUDU�OD�FRPSUHQVLyQ�TXH�WLHQHQ�ORVGLUHFWLYRV�VREUH�OD�RUJDQL]DFLyQ�\�VX�HQWRUQR� �� ����� ������
�3(��(O�DXPHQWR�GH�OD�WXUEXOHQFLD�\�HO�FDPELR�HQ�HO�HQWRUQR�GHOD�RUJDQL]DFLyQ� �� ������ ������
>3,@�3RVLELOLWDU�UHFRUWHV�GH�SHUVRQDO��'RZQVL]LQJ�� �� ������ ������1�YiOLGR��VHJ~Q�OLVWD� �
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7DEOD����,QLFLDGRU�GHO�(,6��SUHJXQWD�GH�UHVSXHVWD�P~OWLSOH��)UHFXHQFLD 3RUFHQWDMH�GHFDVRV3UHVLGHQWH�GHO�FRQVHMR�GH�DGPLQLVWUDFLyQ � ����&RQVHMHUR�GHOHJDGR � �����'LUHFWRU�JHQHUDO �� �����'LUHFWRU�GHO�GHSDUWDPHQWR�GH�LQIRUPiWLFD��VLVWHPDV�GHLQIRUPDFLyQ �� �����
'LUHFWRU�GH�QLYHO�VXSHULRU�GH�iUHD�IXQFLRQDO �� �����2WUR � �����1 ���

7DEOD����(VSyQVRU�HMHFXWLYR�GHO�(,6��SUHJXQWD�GH�UHVSXHVWD�P~OWLSOH��)UHFXHQFLD 3RUFHQWDMH�GHFDVRV3UHVLGHQWH�GHO�FRQVHMR�GH�DGPLQLVWUDFLyQ � ����&RQVHMHUR�GHOHJDGR � �����'LUHFWRU�JHQHUDO �� �����'LUHFWRU�GHO�GHSDUWDPHQWR�GH�LQIRUPiWLFD��6�,� �� �����'LUHFWRU�GH�QLYHO�VXSHULRU�GH�iUHD�IXQFLRQDO �� �����2WUR �� �����1R�H[LVWLy�FRPSURPLVR�SRU�SDUWH�GH�OD�DOWD�GLUHFFLyQ� � ����1 ���
7DEOD����(VSyQVRU�RSHUDWLYR�GHO�(,6��3RUFHQWDMH�GH�FDVRV��SUHJXQWD�GH�UHVSXHVWDV�P~OWLSOHV��)UHFXHQFLD 3RUFHQWDMH�GHFDVRV'LUHFWRU�GHO�GHSDUWDPHQWR�GH�LQIRUPiWLFD���6�,� �� �����'LUHFWRU�GH�QLYHO�VXSHULRU�GH�iUHD�IXQFLRQDO �� �����'LUHFWLYR�LQWHUPHGLR � �����3HUVRQDO�VWDII � �����2WUR �� �����1 ���

7DEOD����1LYHOHV�GH�DXWRULGDG�GH�ORV�XVXDULRV�GHO�(,6��SUHJXQWD�GH�UHVSXHVWDV�P~OWLSOHV��)UHFXHQFLD 3RUFHQWDMH�GHFDVRV3UHVLGHQWH �� �����&RQVHMHUR�GHOHJDGR �� �����'LUHFWRU�JHQHUDO �� �����'LUHFWRUHV�IXQFLRQDOHV�GH�QLYHO�VXSHULRU �� �����'LUHFWLYRV�LQWHUPHGLRV �� �����2WURV �� �����1 ���
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��

7DEOD����,QIRUPDFLyQ�TXH�FRQWLHQH�HO�(,6��SUHJXQWD�GH�UHVSXHVWDV�P~OWLSOHV��)UHFXHQFLD 3RUFHQWDMH�GHFDVRV&RPHUFLDO�YHQWDV �� �����)LQDQFLHUD �� �����3URGXFFLyQ �� �����5HFXUVRV�KXPDQRV �� �����&DOLGDG �� �����&RPSHWLGRUHV �� �����*HVWLyQ�GH�LQYHQWDULRV �� �����0HUFDGR�LQGXVWULD �� �����3URYHHGRUHV �� �����3ODQLILFDFLyQ�HVWUDWpJLFD �� �����6HUYLFLRV�H[WHUQRV�GH�QRWLFLDV � �����&RWL]DFLyQ�EXUViWLO � ����2WUDV � �����1 ���
7DEOD����3UHVHQWDFLyQ�GH�OD�LQIRUPDFLyQ�GH�XQ�(,6��SUHJXQWD�GH�UHVSXHVWDV�P~OWLSOHV��)UHFXHQFLD 3RUFHQWDMH�GHFDVRV3RU�iUHDV�IXQFLRQDOHV �� �����3RU�SURGXFWRV �� �����3RU�iUHDV�JHRJUiILFDV �� �����3RU�XQLGDGHV�HVWUDWpJLFDV�GH�QHJRFLR �� �����3RU�LQGLFDGRUHV�FODYH�GH�UHQGLPLHQWR �� �����3RU�SURFHVRV �� �����3RU�SUR\HFWRV �� �����2WUDV � ����1 ���
7DEOD����)XHQWHV�GH�GDWRV�TXH�DOLPHQWDQ�DO�(,6��SUHJXQWD�GH�UHVSXHVWDV�P~OWLSOHV��)UHFXHQFLD 3RUFHQWDMH�GHFDVRV%DVHV�GH�GDWRV�FRUSRUDWLYDV �� �����%DVHV�GH�GDWRV�GH�ODV�iUHDV�IXQFLRQDOHV �� �����'RFXPHQWRV�R�LQIRUPHV �� �����+XPDQDV �� �����%DVHV�GH�GDWRV�H[WHUQDV �� �����,QWHUQHW � ����2WUDV �1 ���

7DEOD�����&RQILJXUDFLyQ�KDUGZDUH GHO�(,6�)UHFXHQFLD 3RUFHQWDMH 3RUFHQWDMHYiOLGR 3RUFHQWDMHDFXPXODGR$UTXLWHFWXUD�&OLHQWH�6HUYLGRU�GH��QLYHOHV����WLHUV� �� ���� ���� ����
$UTXLWHFWXUD�&OLHQWH�6HUYLGRU�GH��QLYHOHV����WLHUV� �� ���� ���� ����
$UTXLWHFWXUD�WUDGLFLRQDO0DLQIUDPH�7HUPLQDOHV � ��� ��� ����
$UTXLWHFWXUD�GH�5HG��VLQFOLHQWH�VHUYLGRU� �� ���� ���� ����
6yOR�RUGHQDGRUHV�SHUVRQDOHVDLVODGRV � ��� ��� �����

7RWDO �� ���� �����1R�GHFODUDGR � ���7RWDO �� �����


