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2V� VLVWHPDV� FRPSXWDFLRQDLV� HVWmR� WRPDQGR� SURSRUo}HV� FDGD� YH]� PDLRUHV�HQYROYHQGR� VLWXDo}HV� EDVWDQWH� FRPSOH[DV�� RQGH� PXLWDV� YH]HV� HUURV� VmR� LQDFHLWiYHLV��FRPR� HP� VLVWHPDV� EDQFiULRV�� VLVWHPDV� GH� FRQWUROH� GH� WUiIHJR� DpUHR�� HWF���� 3DUD� REWHU�VRIWZDUH� FRQILiYHO� H� FRP� GHVHPSHQKR� DFHLWiYHO�� SRGH�VH� DOLDU� WpFQLFDV� GH�GHVHQYROYLPHQWR� IRUPDO�GH� VRIWZDUH�D� WpFQLFDV�GH� VLPXODomR�GH� VLVWHPDV��2�DPELHQWH�3/$786�UH~QH�HVVDV�GXDV�iUHDV��PRGHORV�GH�VLPXODomR�VmR�GHVFULWRV�XVDQGR�JUDPiWLFDV�GH�JUDIRV��XPD�OLQJXDJHP�GH�HVSHFLILFDomR�IRUPDO�*UDPiWLFDV� GH� JUDIRV� VmR� XPD� JHQHUDOL]DomR� GH� JUDPiWLFDV� GH� &KRPVN\��VXEVWLWXLQGR� VWULQJV SRU� JUDIRV�� � 1HVWH� WUDEDOKR�� VHUmR� WUDWDGDV� JUDPiWLFDV� GH� JUDIRV�EDVHDGDV�HP�REMHWRV��XP�PRGHOR�RQGH�YpUWLFHV H�DUFRV�VmR�WLSDGRV��H�DV�HVSHFLILFDo}HV�VmR�PRGXODUHV��D�HVSHFLILFDomR�GH�XP�VLVWHPD�FRQVLVWH�HP�YiULDV�JUDPiWLFDV�GH�JUDIRV�FRPELQDGDV���$VVLP��R�PRGHOR�GH�XP�VLVWHPD�SRGH�VHU�GHVFULWR�GH� IRUPD�SUHFLVD��H�DOLQJXDJHP�GH�HVSHFLILFDomR�p�EDVWDQWH�DEVWUDWD H�H[SUHVVLYD�1XP�DPELHQWH� GH� VLPXODomR� D� TXHVWmR� GD� UHFXSHUDomR� GH�GDGRV�PHUHFH�XPD�DWHQomR�HVSHFLDO��XPD�YH]�TXH�D�HILFLrQFLD�GD�DomR�GR�VLPXODGRU�HVWi�GLUHWDPHQWH�OLJDGD�D�DJLOLGDGH�QD�REWHQomR�GDV�LQIRUPDo}HV�1HVWH� WUDEDOKR�� R� REMHWLYR� SULQFLSDO� p� GHILQLU� XPD� UHSUHVHQWDomR� SDUD�JUDPiWLFDV� GH� JUDIRV� TXH� IDFLOLWH� R� DUPD]HQDPHQWR�� D� UHFXSHUDomR� H� DQiOLVH� GDV�HVWUXWXUDV� LGHQWLILFDGDV� QR� DPELHQWH�3/$786��RX� VHMD�� JUDPiWLFDV�GH�JUDIRV� EDVHDGDV�HP� REMHWRV�� 6mR� GHILQLGDV� WDPEpP� IXQo}HV� TXH� LPSOHPHQWDP� RV� SURFHGLPHQWRV�QHFHVViULRV� SDUD� D� UHFXSHUDomR� GH� GDGRV� GXUDQWH� D� VLPXODomR�� $� HILFLrQFLD� GHVVDV�IXQo}HV�p�GHPRQVWUDGD�DWUDYpV�GR�FiOFXOR�GH�VXD�RUGHP�GH�FRPSOH[LGDGH��$V�HVWUXWXUDV�VmR�YDOLGDGDV�DWUDYpV�GD�LPSOHPHQWDomR�GH�XP�SURWyWLSR�GH�EDQFR�GH�GDGRV�
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&RPSXWHU� V\VWHPV� KDYH� EHFRPH� LQFUHDVLQJO\� FRPSOH[�� 0RUHRYHU�� D� JUHDW�QXPEHU�RI�VXFK�V\VWHPV�GHDO�ZLWK�VLWXDWLRQV�ZKHUH�HUURUV�DUH�XQDFFHSWDEOH��DV�EDQNLQJ�V\VWHPV��V\VWHPV�IRU�DLU�WUDIILF�FRQWURO��HWF��7R�SURYLGH�UHOLDEOH�VRIWZDUH�ZLWK�DFFHSWDEOH�SHUIRUPDQFH�� WHFKQLTXHV� RI� IRUPDO� VRIWZDUH� GHYHORSPHQW� FDQ� EH� DVVRFLDWHG� ZLWK�WHFKQLTXHV� RI� V\VWHP� VLPXODWLRQ�� 7KH� 3/$786� HQYLURQPHQW� JDWKHUV� WKHVH� WZR� DUHDV��VLPXODWLRQ�PRGHOV�DUH�GHVFULEHG�XVLQJ�JUDSK�JUDPPDUV��IRUPDO�VSHFLILFDWLRQ�ODQJXDJH��
*UDSK� JUDPPDUV� DUH� D� JHQHUDOL]DWLRQ� RI�&KRPVN\¶V� JUDPPDUV��ZKHUH� VWULQJVDUH�VXEVWLWXWHG�E\�JUDSKV���7KLV�WKHVLV�GHDOV�ZLWK�REMHFW�EDVHG�JUDSK�JUDPPDUV��D�PRGHO�ZKHUH�YHUWLFHV�DQG�DUFV�DUH� W\SHG�DQG�WKH�VSHFLILFDWLRQV�DUH�PRGXODU��WKH�VSHFLILFDWLRQ�RI�D�V\VWHP�FRQVLVWV�RI�D�FRPSRVLWLRQ�RI�JUDSK�JUDPPDUV���7KH�PRGHO�RI�D�V\VWHP�FDQ�EH�GHVFULEHG� LQ�D�SUHFLVH� IRUP�� DQG� WKH� VSHFLILFDWLRQ� ODQJXDJH� LV�DW� D� VXLWDEOH� OHYHO�RI�DEVWUDFWQHVV��DQG�H[SUHVVLYHQHVV�,Q� D� VLPXODWLRQ� HQYLURQPHQW�� LQIRUPDWLRQ� UHWULHYDO� UHTXLUHV� VSHFLDO� DWWHQWLRQ��VLQFH� WKH� HIILFLHQF\� RI� WKH� VLPXODWLRQ� LV� GLUHFWO\� OLQNHG� WR� WKH� VSHHG� RI� REWDLQLQJ�LQIRUPDWLRQ��7KH�PDLQ DLP�RI� WKLV� WKHVLV� LV� WR�GHILQH� D� UHSUHVHQWDWLRQ� IRU�JUDSK�JUDPPDUV�ZKLFK�ZLOO�RSWLPL]H�WKH�VWRUDJH��UHWULHYDO�DQG�DQDO\VLV�RI�WKH�VWUXFWXUHV�LGHQWLILHG�LQ�WKH�3/$786� HQYLURQPHQW� �REMHFW� EDVHG� JUDSK� JUDPPDUV���:H� DOVR� GHILQH� RSHUDWLRQV� WR�LPSOHPHQW�WKH�QHFHVVDU\�SURFHGXUHV�IRU�WKH�UHFRYHU\�RI�GDWD�GXULQJ�WKH�VLPXODWLRQ��7KH�HIILFLHQF\�RI�HDFK�RQH�RI�WKHVH�RSHUDWLRQV�LV�GHPRQVWUDWHG�WKURXJK�WKH�FDOFXODWLRQ�RI�LWV�FRPSOH[LW\��7KH�VWUXFWXUHV�DUH�YDOLGDWHG�WKURXJK�WKH�LPSOHPHQWDWLRQ�RI�D�SURWRW\SH�RI�D�GDWDEDVH�EDVHG�RQ�WKH�GHILQHG�VWUXFWXUHV�
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2V� VLVWHPDV� FRPSXWDFLRQDLV� HVWmR� WRPDQGR� SURSRUo}HV� FDGD� YH]� PDLRUHV�HQYROYHQGR�VLWXDo}HV�GH�FRQWUROH�FRPSOH[DV��RQGH�PXLWDV�YH]HV�HUURV VmR�LQDFHLWiYHLV��FRPR�HP�VLVWHPDV�EDQFiULRV��VLVWHPDV�GH�WUiIHJR�DpUHR��VLVWHPDV�GH�FRQWUROH�GH�SODQWDV�GH�IiEULFDV��HWF����%XVFDQGR�DWLQJLU�XPD�HVSHFLILFDomR�FODUD�H�REMHWLYD��TXH�QHP�VHPSUH�p�SRVVtYHO�DWUDYpV�GR�XVR�GH�XPD�OLQJXDJHP�QDWXUDO��ID]�VH�QHFHVViULD��D�FRQVWUXomR�GH�HVSHFLILFDo}HV� FDGD� YH]�PDLV� SUHFLVDV� SDUD� GHVFUHYHU� R� FRPSRUWDPHQWR� GRV� VLVWHPDV��EHP�FRPR�SRVVLELOLWDU� D�YHULILFDomR�GH�SURSULHGDGHV�GHVVHV� VLVWHPDV�H�GD�FRUUHomR�GH�VXDV�LPSOHPHQWDo}HV�>'(+����@��$OpP�GD�FRUUHomR��TXH�SRGH�VHU�YHULILFDGD�VH�H[LVWLU�XP�SURFHVVR�GH�GHVHQYROYLPHQWR�IRUPDO�GR�VLVWHPD�H[LVWHP�RXWURV�UHTXLVLWRV�TXH�GL]HP�UHVSHLWR�DR�WHPSR�GH�UHVSRVWD�H�GHVHPSHQKR�GRV�VLVWHPDV��(VVH�WLSR�GH�UHTXLVLWRV�SRGH�VHU� YDOLGDGR� DWUDYpV� GH� VLPXODomR��$� VLPXODomR�p�XP�SURFHVVR�QR�TXDO�SURMHWD�VH�XP�PRGHOR�GH�XP�VLVWHPD�UHDO�H�VXEPHWH�VH�HVVH�PRGHOR�D�XPD�VpULH�GH�H[SHULPHQWRV��8PD�GDV� JUDQGHV� YDQWDJHQV� GD� VLPXODomR� p� FDUDFWHUL]DGD� SHOD� SRVVLELOLGDGH� GH� VLPXODU� XP�VLVWHPD�PHVPR�HP�IDVH�GH�SURMHWR��DWUDYpV�GR�XVR�GH�PRGHORV�TXH�SRVVLELOLWDP�DMXVWHV�DQWHV� PHVPR� GD� LPSOHPHQWDomR�� $� VLPXODomR� WDPEpP� SRGH� VHUYLU� SDUD� YDOLGDU� XP�SURWyWLSR�GH�VLVWHPD��2�IDWR�GH�VHU�SRVVtYHO�ID]HU�YHULILFDomR�IRUPDO�H�VLPXODomR�HP�XP�PHVPR� DPELHQWH� RIHUHFH� IHUUDPHQWDV� SRGHURVDV� SDUD� HYLWDU� HUURV� QDV� IDVHV� LQLFLDLV� GH�SURMHWR��TXH�VmR�H[WUHPDPHQWH�RQHURVRV�([LVWHP� DWXDOPHQWH� YiULRV� DPELHQWHV� SDUD� VLPXODomR�� PDV� TXDVH� QHQKXP�XWLOL]D�OLQJXDJHQV�GH�HVSHFLILFDomR�IRUPDO�FRPR�EDVH�SDUD�D�FRQVWUXomR�GRV�PRGHORV�GH�VLPXODomR��2�DPELHQWH�TXH�HVWDUi�VHQGR�XVDGR�QHVWH�WUDEDOKR�VHUi�R�3/$786�>%$5����&23������5,%��E��5,%����@��DPELHQWH�HVVH�TXH�SHUPLWH�D�FRQVWUXomR�GH�PRGHORV�GH�VLPXODomR�EDVHDGRV�HP�WpFQLFDV�GH�HVSHFLILFDomR�IRUPDO�TXH�XVDP�JUDPiWLFDV�GH�JUDIRV�FRPR�IHUUDPHQWD�GHVFULWLYD�>&23����@��2�IDWR�GH�VHUHP�IRUPDLV�H�LQWXLWLYDV�DR�PHVPR�WHPSR�� H� WDPEpP� GH� SRGHUHP� WUDWDU� FRP� VLPSOLFLGDGH� DVSHFWRV� GH� FRQFRUUrQFLD� H�GLVWULEXLomR� GH� VLVWHPDV�� ID]� GH� JUDPiWLFDV� GH� JUDIRV� XP� PpWRGR� SURPLVVRU� SDUD� R�GHVHQYROYLPHQWR� GH� VRIWZDUH� FRQILiYHO� >'(+����@�� 6HJXQGR� >5,%��@�� R� XVR� GH�JUDPiWLFDV�GH�JUDIRV�QR�DPELHQWH�3/$786�p�YDQWDMRVR��XPD�YH]�TXH�QHVVH�IRUPDOLVPR��RV� HVWDGRV� GH� XP� VLVWHPD� VmR� GHVFULWRV� SRU� JUDIRV� H� R� FRPSRUWDPHQWR� GR� VLVWHPD� p�GHVFULWR� GH� PDQHLUD� RSHUDFLRQDO� DWUDYpV� GH�PXGDQoDV� GH� HVWDGRV�� TXH� VmR�PRGHODGDV�SHODV�UHJUDV��$�UHSUHVHQWDomR�GRV�VLVWHPDV�DWUDYpV�GH�JUDPiWLFDV�GH�JUDIRV�SRGH�VHU�IHLWD�DWUDYpV� GH� JUDIRV� VLPSOHV�� TXH� FRQVLVWHP� DSHQDV� GH� DUFRV� H� YpUWLFHV� VHP� WLSR�� SDUD� D�PRGHODJHP�GRV�HVWDGRV� >&25��@��0DV��JHUDOPHQWH�� VHJXQGR�>'(+����@��D�XWLOL]DomR�GH�PHFDQLVPRV�GH�WLSDJHP�VLPSOLILFD�VLJQLILFDQWHPHQWH�D�GHVFULomR�GDV�HVSHFLILFDo}HV��3/$786� XVD� JUDPiWLFDV� GH� JUDIRV� FRPR� IHUUDPHQWD� GHVFULWLYD�� PDV� QmR�JUDPiWLFDV� GH� JUDIRV� XVXDLV� H� VLP� JUDPiWLFDV� FKDPDGDV� GH� JUDPiWLFDV� GH� JUDIRV�EDVHDGDV� HP� REMHWR�� RQGH� D� HVSHFLILFDomR� JDQKD� XP� HVWLOR� EDVHDGR� HP� REMHWRV� H� RV�JUDIRV�VmR�UHIHUHQFLDGRV�FRPR�JUDIRV�³HVSHFLDLV´��TXH�SRVVXHP�GLIHUHQWHV�WLSRV�GH�DUFRV�H� YpUWLFHV�� 3DUD� DUPD]HQDU� DV� HVSHFLILFDo}HV� GHVFULWDV� QR� DPELHQWH� 3/$786�� p�QHFHVViULR� GHILQLU� XPD� UHSUHVHQWDomR� FRQFUHWD�� XVDQGR� DV� HVWUXWXUDV� GH� GDGRV�GLVSRQtYHLV� QRV� EDQFR� GH� GDGRV� H[LVWHQWHV�� 8P� PDSHDPHQWR� GLUHWR� GDV� GHILQLo}HV�FOiVVLFDV�GH�JUDPiWLFDV�GH�JUDIRV�SDUD�HVWUXWXUDV�GH�GDGRV�FRQFUHWDV�p�GLItFLO��SRLV�HVVDV�GHILQLo}HV� VmR� EDVWDQWH� DEVWUDWDV�� HQYROYHQGR� FRQFHLWRV� PDWHPiWLFRV� FRPSOH[RV� GH�WHRULD� GDV� FDWHJRULDV� F��$OpP�GLVVR�� D� UHFXSHUDomR� GH� LQIRUPDo}HV� DUPD]HQDGDV� GHVWD�IRUPD� SURYDYHOPHQWH� QmR� VHULD� HILFLHQWH�� &RPR� D� UHFXSHUDomR� GH� GDGRV� p� EDVWDQWH�
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XWLOL]DGD� GXUDQWH� D� VLPXODomR� GH� XPD� HVSHFLILFDomR� QR� 3/$786� GHYH�VH� WRUQDU� HVWD�UHFXSHUDomR�R�PDLV�HILFLHQWH�SRVVtYHO�$� SUy[LPD� VHomR� DSUHVHQWD� D� PRWLYDomR� H� RV� REMHWLYRV� TXH� OHYDUDP� j�HODERUDomR� GHVWH� WUDEDOKR�� H� R� HQIRTXH� DGRWDGR� QHVWD� GLVVHUWDomR�� 1D� VHT�rQFLD�� VmR�DSUHVHQWDGRV� RV� WUDEDOKRV� UHODFLRQDGRV� TXH� IRUDP� HVWXGDGRV� H� TXH� DX[LOLDUDP� QR�HQWHQGLPHQWR�H�QR�FRQKHFLPHQWR�GD�UHSUHVHQWDomR�IHLWD�DWUDYpV�GH�JUDPiWLFD�GH�JUDIRV��3RU�ILP��p�DSUHVHQWDGD�D�RUJDQL]DomR�GR�WH[WR�
��� 0RWLYDomR�H�2EMHWLYRV

1HVWH� WUDEDOKR�� RV� REMHWLYRV� HVWmR� YROWDGRV� SDUD� R� DPELHQWH� 3/$786�� (VVH�DPELHQWH� p� FRPSRVWR� SRU� IHUUDPHQWDV� TXH� DFHVVDP�GDGRV� H� WURFDP� LQIRUPDo}HV�� EHP�FRPR�DUPD]HQDP�GDGRV�VREUH�DV�HVWUXWXUDV�$� DXVrQFLD� GH� XPD� SDGURQL]DomR� QD� UHSUHVHQWDomR� GDV� HVWUXWXUDV�� QDV� YiULDV�IHUUDPHQWDV�VHUYLX�FRPR�PRWLYDomR�SDUD�HODERUDomR�GHVWH�WUDEDOKR��8PD�UHSUHVHQWDomR�DGHTXDGD� GHYHULD� IDFLOLWDU� DV� DQiOLVHV� GH� FRQVLVWrQFLD� QHFHVViULDV� SDUD� D� FRQVWUXomR� H�VLPXODomR� GH�PRGHORV�� EHP�FRPR�GDV� RXWUDV� IHUUDPHQWDV� SURMHWDGDV� SDUD� R� DPELHQWH��3RUWDQWR�� EXVFDQGR� D� SDGURQL]DomR� QD� UHSUHVHQWDomR� GDV� HVWUXWXUDV� GR� 3/$786� H�YLVDQGR� IDFLOLWDU� R� DUPD]HQDPHQWR�� D� UHFXSHUDomR� H� D� DQiOLVH� GDV� HVSHFLILFDo}HV�UHDOL]DGDV� QR� DPELHQWH�� SRU� LQWHUPpGLR� GD� UHSUHVHQWDomR�� R� REMHWLYR� SULQFLSDO� GHVWH�WUDEDOKR�p�REWHU�XPD�GHILQLomR�GH�UHSUHVHQWDomR�FRQFUHWD�SDUD�DV�HVWUXWXUDV�GR�DPELHQWH��3DUD�DOFDQoDU�HVVH�REMHWLYR��VHUi�QHFHVViULR�GHILQLU�XPD�UHSUHVHQWDomR�SDUD�HVWUXWXUDV�GR�DPELHQWH� 3/$786� TXH� VHMD� ILHO� DR� IRUPDOLVPR� GH� JUDPiWLFDV� GH� JUDIRV� EDVHDGDV� HP�REMHWRV� H� HILFLHQWH� SDUD� DJLOL]DU� D� H[HFXomR� GR� VLPXODGRU�� 0DLV� HVSHFLILFDPHQWH�� RV�REMHWLYRV�GR�WUDEDOKR�VmR��� GHILQLU� HVWUXWXUDV� SDUD� D� UHSUHVHQWDomR� GH� PRGHORV� GH� VLPXODomR�HVSHFLILFDGRV�XVDQGR�JUDPiWLFDV�GH�JUDIRV�EDVHDGDV�HP�REMHWRV��� GHILQLU�FRPR�RV�GDGRV�QHFHVViULRV�SDUD�D�VLPXODomR�SRGHP�VHU�UHFXSHUDGRV�XVDQGR�HVWD�HVWUXWXUD��H�PRVWUDU�D�HILFLrQFLD�GHVVHV�SURFHGLPHQWRV��� LPSOHPHQWDU� XP� SURWyWLSR� GH� EDQFR� GH� GDGRV� EDVHDGR� QDV� HVWUXWXUDV�SURSRVWDV��TXH�SRVVD�VHU�XWLOL]DGR�QR�DPELHQWH�3/$786�3DUD� UHDOL]DU� R� REMHWLYR� ��� IRL� QHFHVViULR� PDSHDU� GHILQLo}HV� XVXDLV� GD�DERUGDJHP� DOJpEULFD� GH� JUDPiWLFD� GH� JUDIRV�� TXH� VmR� GHILQLGDV� XVDQGR� WHRULD� GRV�FRQMXQWRV� H� GDV� FDWHJRULDV�� SDUD� HVWUXWXUDV� FRQFUHWDV� HQFRQWUDGDV� XVXDOPHQWH� HP�OLQJXDJHQV�GH�SURJUDPDomR�H�GH�PRGHODJHP�GH�EDQFRV�GH�GDGRV��$V�UD]}HV�GD�HVFROKD�GDV� HVWUXWXUDV� FRQFUHWDV� VHUmR� GLVFXWLGDV� QD� VHomR� ����� RQGH� VH� GHILQHP� FULWpULRV� TXH�GHYHP�VHU�DWHQGLGRV�SHOD�UHSUHVHQWDomR�SURSRVWD�2� REMHWLYR� �� HQYROYHX�� DOpP� GD� WUDGXomR� GH� FRQFHLWRV� GH� FDWHJRULDV� SDUD� D�UHSUHVHQWDomR�FRQFUHWD�GHILQLGD�QR� LWHP����D�GHILQLomR�GD�RUGHP�GH FRPSOH[LGDGH�GRV�SURFHGLPHQWRV�QHFHVViULRV�SDUD�UHDOL]DU�DV�DQiOLVHV�GHVHMDGDV�2�REMHWLYR���SHUPLWLX�YDOLGDU�D�SURSRVWD��H�VHUYLX�GH�EDVH�SDUD�D�LQWHJUDomR�GH�IHUUDPHQWDV�QR�DPELHQWH�3/$786�
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1HVWD� VHomR� UHVXPH�VH� DRV� UHVXOWDGRV� GH� HVWXGRV� UHDOL]DGRV� D� SDUWLU� GH�DPELHQWHV� UHODFLRQDGRV� DR� 3/$786�� YLVDQGR� XPD� PDLRU� DSUR[LPDomR� DRV� REMHWLYRV�GHVWD�GLVVHUWDomR��'HQWUH�RV�DPELHQWHV�p�SRVVtYHO�UHIHUHQFLDU�x $** �$WWULEXWHG� *UDSK� *UDPPDU� 6\VWHP��� DPELHQWH� FRPSRVWR� GH�IHUUDPHQWDV� YLVXDLV� TXH� FRQVLVWH� GH� HGLWRU�� LQWHUSUHWDGRU� H�GHSXUDGRU�SDUD�WUDQVIRUPDomR�GH�JUDIRV�FRP�DWULEXWRV��FRPSXWDomR�GH�DWULEXWRV�DWUDYpV�GH�-DYD�>$33��@��6HJXQGR�>(50����D@��$**�p�XPD�IHUUDPHQWD�SDUD�HGLWDU�JUDIRV� GLULJLGRV�� WLSDGRV� H� FRP� DWULEXWRV�� RQGH� R� REMHWLYR� p� GHILQLU� **V�FRPR�HQWUDGD�SDUD�R�FRPSRQHQWH�GH�WUDQVIRUPDomR�GH�JUDIRV�GR�VLVWHPD�GH�H[HFXomR�GH�SDVVRV�GH�WUDQVIRUPDomR�GLUHWD��LVWR�p�XVDGR�SDUD�SURGXo}HV�H�RFRUUrQFLDV� VHOHFLRQDGDV� SHOR� XVXiULR� QD� DERUGDJHP� VLQJOH�SXVKRXW SDUD�WUDQVIRUPDomR� GH� JUDIRV�� $� LQWHUIDFH� GR� $**� p� GLULJLGD� SRU� PHQX�� H�DSUHVHQWD� TXDWUR� HGLWRUHV� GLIHUHQWHV�� GRLV� HGLWRUHV� JUiILFRV� SDUD� JUDIRV� H�UHJUDV��XP�HGLWRU�GH�WH[WR�SDUD�H[SUHVV}HV�-DYD�FRPR�DWULEXWRV�RV�TXDLV�VmR�LQWHJUDGRV�QR�HGLWRU�JUiILFR��H�XPD�MDQHOD�SDUD�HGLWDU�RV�QRPHV�GDV�**V�H�VHXV� JUDIRV� LQLFLDLV� H� UHJUDV�� ,QLFLDOPHQWH�� p� SUHFLVR� GHILQLU� WLSRV� SDUD� RV�REMHWRV� GRV� JUDIRV�� VHQGR� TXH� R� HGLWRU� JUiILFR� DSUHVHQWD� XP� OLPLWDGR�FRQMXQWR� GH� HOHPHQWRV� JUiILFRV� FDSD]HV� GH� UHSUHVHQWDU� YpUWLFHV� H� DUFRV��9pUWLFHV� SRGHP� VHU� UHSUHVHQWDGRV� GH� PRGR� RYDO�� $UFRV� SRGHP� VHU�UHSUHVHQWDGRV� SRU� OLQKDV�� 7DQWR� YpUWLFHV� FRPR� DUFRV� SRGHP� SRVVXLU�GLIHUHQWHV�FRUHV��2�WLSR�GH�XP�REMHWR�GHYH�VHU�GHILQLGR�DQWHV�GD�GHILQLomR�GR� REMHWR�� 1D� VHT�rQFLD�� SRGHP� VHU� GHILQLGDV� DV� UHJUDV�� PHGLDQWH� R�GHWDOKDPHQWR�GR ODGR�HVTXHUGR�GD�UHJUD�TXH�p�FRSLDGR�SDUD�R�ODGR�GLUHLWR��RQGH� RV� REMHWRV� VmR� GHOHWDGRV� H� FULDGRV�� 8PD� UHJUD� SRGH� FRQWHU�FRPSXWDo}HV� HP� YDORUHV� GH� DWULEXWRV�� VHQGR� TXH� XP� DWULEXWR� SRVVXL� WUrV�FRPSRQHQWHV�� XP� WLSR�� XP�QRPH�H�XP�YDORU��$VVLP��DWUDYpV�GRV�HGLWRUHV�GR�$**�p� SRVVtYHO� GHILQLU� QmR� DSHQDV� DV� UHJUDV��PDV�RV� WLSRV�GH�REMHWRV��YpUWLFHV� H� DUFRV�� GRV� JUDIRV�� EHP�FRPR�RV� DWULEXWRV��$�~OWLPD�YHUVmR�GR�$**�FRQWpP�XP�DQDOLVDGRU� GH�JUDIR�TXH�SRVVLELOLWD�D�DQiOLVH�GH�FRQIOLWR�HQWUH�XP�SDU�GH�UHJUDV��PHGLDQWH DV�VHJXLQWHV�VLWXDo}HV�x $�UHJUD�GHOHWD�XP�REMHWR�TXH�p�DFHVVDGR�SHOD�RXWUD�UHJUD��x $�UHJUD�DOWHUD�XP�DWULEXWR�TXH�p�DFHVVDGR�SHOD�RXWUD�UHJUD�&DVR� XPD� GDV� VLWXDo}HV� VHMD� LGHQWLILFDGD� HQWUH� XP� GHWHUPLQDGR� SDU� GH�UHJUDV��LVWR�GHWHUPLQD�D�SUHVHQoD�GH�FRQIOLWR�HQWUH�DV�UHJUDV�$WXDOPHQWH�� R�$**�HQFRQWUD�VH� HP�SURFHVVR� GH�PXGDQoD� GH� MDYD� REMHFW�VWUHDPV SDUD� ;0/�� VHQGR� TXH� R� REMHWLYR� p� GHILQLU� XP� '7'� �'RFXPHQW�7\SH� 'HILQLWLRQ� FRPXP� D� WRGD� IHUUDPHQWD� GH� WUDQVIRUPDomR� GH� JUDIR�>(50����E@��x 352*5(6 �3URJUDPPHG� *UDSK� 5HZULWLQJ� 6\VWHPV��� DPELHQWH� TXH�DSUHVHQWD� XP� FRQMXQWR� LQWHJUDGR� GH� IHUUDPHQWDV� SDUD� HGLomR�� DQiOLVH� H�WUDQVIRUPDomR� GH� JUDIRV� SURJUDPDGRV�� H� VXSRUWD� SURWRWLSDomR� UiSLGD� GH�IHUUDPHQWDV�GH�PDQLSXODomR�GH�JUDIRV�>$33��@��$OpP�GLVVR��DSUHVHQWD�XP�HGLWRU�GLULJLGR�j�VLQWD[H�TXH�PLVWXUD�WH[WR�H�JUiILFR�MXQWR�FRP�XPD�EDQFDGD�GH� WUDEDOKR� LQFUHPHQWDO� H� XP� HGLWRU� GH� OD\RXW�� DVVLP� FRPR� RIHUHFH� XPD�



��
IRUPD�GH�FKHFDU�R� WLSR��XPD�YH]�TXH�GHWHFWD� WRGDV�DV�LQFRQVLVWrQFLDV�FRP�UHVSHLWR�j�VHPkQWLFD�HVWiWLFD�GD�OLQJXDJHP�352*5(6��PRVWUDQGR�HUURV�SRU�PHLR�GH�PHQVDJHQV��2IHUHFH�XPD�LQWHUIDFH�GH�LPSRUWDomR�H[SRUWDomR�SDUD�HGLWRUHV�GH�WH[WR�H�VLVWHPDV�GH�SURFHVVDPHQWR�GH�WH[WR��6HJXQGR�>6&+��@��352*5(6�XWLOL]D�VH�GH�XP�VLVWHPD�GH�EDQFR�GH�GDGRV��*5$6���R�TXDO�IRL�SURMHWDGR�SDUD�DWHQGHU�DV�QHFHVVLGDGHV�GRV�VLVWHPDV�TXH�VmR�HVSHFLILFDGRV�QR� DPELHQWH�� (VVHV� VLVWHPDV� VmR� DOWDPHQWH� LQWHUDWLYRV�� DSUHVHQWDP�HVWUXWXUDV�GH�REMHWRV�FRPSOH[RV��GHVWH�PRGR�R�VLVWHPD�GH�EDQFR�GH�GDGRV�D�VHU� XWLOL]DGR� GHYH� VHU� FDSD]� GH� PDQLSXODU� GH� IRUPD� HILFLHQWH� GLIHUHQWHV�WLSRV�GH�REMHWRV��UHODFLRQDU�REMHWRV�KLHUiUTXLFRV�RX�QmR�KLHUiUTXLFRV��$OpP�GLVVR�� GHYH� VXSRUWDU� D� FRPSXWDomR� LQFUHPHQWDO� GH� GDGRV�� UHID]HU�GHVID]HU�PRGLILFDo}HV�GH�GDGRV�H�DSUHVHQWDU�PHFDQLVPRV�GH�FRQWUROH�GH�YHUVmR��'H� XPD� IRUPD� JHUDO�� RV HVWXGRV� SHUPLWLUDP� D� LGHQWLILFDomR� GH� DOJXPDV�FDUDFWHUtVWLFDV�TXH�VmR�FRPXQV�DRV�DPELHQWHV�x 9iULDV�IHUUDPHQWDV�TXH�FRRSHUDP�XPDV�FRP�DV�RXWUDV�x (VWUXWXUDV�GH�GDGRV�FRPSOH[DV�VmR�PRGHODGDV�SRU�JUDIRV�x 9pUWLFHV�H�RV�DUFRV�VmR�GHILQLGRV�FRPR�REMHWRV�GRV�JUDIRV��RQGH�FDGD�REMHWR�HVWi�DVVRFLDGR�D�XP�~QLFR�WLSR�x 2� FRPSRUWDPHQWR� GR� VLVWHPD� p� UHSUHVHQWDGR� DWUDYpV� GH� XP� FRQMXQWR� GH�UHJUDV�x $�DSOLFDomR�GH�XPD� UHJUD� WUDQVIRUPD�D�HVWUXWXUD�GR�JUDIR��XPD�YH]�TXH�D�UHJUD�p�FRPSRVWD�GH�XP�SDU�GH�JUDIRV�TXH�UHSUHVHQWDP�R�HVWDGR�DQWHULRU�H�SRVWHULRU�D�DomR�GD�UHJUD��RX�PHOKRU��XPD�UHJUD�UHSUHVHQWD�XPD�WUDQVLomR�GH�HVWDGR�x $V�~OWLPDV�SHVTXLVDV�GHVWLQDP�VH�DR�LQWHUFkPELR�GH�LQIRUPDo}HV�DWUDYpV�GD�ZHE��PHGLDQWH�R�XVR�GD�;0/�*;/��*UDSK�([FKDQJH�/DQJXDJH��x 3RVVLELOLWDP�D�YHULILFDomR�IRUPDO�GH�**V�x 3HUPLWHP�D�UHDOL]DomR�GH�VLPXODomR�GR�VLVWHPD�JHUDGR�DWUDYpV�GH�**V�3RUpP�� QHQKXP� GHVWHV� VLVWHPDV� SRGHULD� VHUYLU� FRPR� EDVH� SDUD� R� DPELHQWH�3/$786�� SRUTXH� QR� 3/$786� D� HVSHFLILFDomR� GH� XP� VLVWHPD� FRQVLVWH� GH� YiULDV�JUDPiWLFDV�GH�JUDIRV��XPD�SDUD�FDGD�HQWLGDGH�HQYROYLGD�QR�PRGHOR� �VHJXLQGR�R�HVWLOR�EDVHDGR� HP� REMHWRV��� $OpP� GLVVR�� RV� PRGHORV� HQYROYHP�� DOpP� GD� GHVFULomR� GR�FRPSRUWDPHQWR� GR� VLVWHPD�� LQIRUPDo}HV� UHIHUHQWHV� j� DQLPDomR� H� D� HVWDWtVWLFDV� GH�VLPXODomR��GDGRV�TXH�QmR�HVWmR�SUHVHQWHV�QRV�RXWURV�DPELHQWHV�

��� 2UJDQL]DomR�GR�7H[WR
$SyV� HVWH� FDStWXOR� LQWURGXWyULR�� D� SUHVHQWH� GLVVHUWDomR� HVWi� RUJDQL]DGD� HP�FDStWXORV� LQWLWXODGRV� UHVSHFWLYDPHQWH� FRPR�� *UDPiWLFDV� GH� *UDIRV�� 3/$786��5HSUHVHQWDomR� GH� *UDPiWLFDV� GH� *UDIRV�� $QiOLVH� GD� 5HFXSHUDomR� GDV� ,QIRUPDo}HV��3URWyWLSR�H�&RQFOXVmR��
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2� FDStWXOR� �� DSUHVHQWD� DOJXPDV� GHILQLo}HV� EiVLFDV�� HQYROYHQGR� D� VLQWD[H� H� D�VHPkQWLFD�GH�JUDPiWLFDV�GH�JUDIRV��3RU�ILP��p�IHLWR�XP�GHWDOKDPHQWR�VREUH�JUDPiWLFDV�GH�JUDIRV�EDVHDGD�HP�REMHWRV��1R�FDStWXOR����p�IHLWD�XPD�GHVFULomR�GR�DPELHQWH�3/$786��RQGH�LQLFLDOPHQWH��GHVFUHYH�VH� D� DUTXLWHWXUD� GR� DPELHQWH�� H� QD� VHT�rQFLD� VmR� IHLWRV� GHWDOKDPHQWRV� GD�HVWUXWXUD�GH�HVSHFLILFDomR��GR�WLSR�GH�**V�XWLOL]DGD�QR�3/$786�H�GDV�HQWLGDGHV���3RU�ILP�� DSUHVHQWD�VH� XP� H[HPSOR� GH� XP VLVWHPD�� R� PRGHOR� GH� VLPXODomR� GHVVH� VLVWHPD��IHUURYLD��� EHP� FRPR� D� GHVFULomR� GD� VLPXODomR� SURSULDPHQWH� GLWD�� DWUDYpV� GH� XP�DOJRULWPR�2�FDStWXOR��� WUDWD�GD� UHSUHVHQWDomR�GH�JUDPiWLFDV�GH�JUDIRV�� DSUHVHQWD�DOJXQV�FULWpULRV� TXH� IRUDP� GHILQLGRV� QHVWH� WUDEDOKR�� EHP� FRPR� WRGD� D� UHSUHVHQWDomR� GDV�HVWUXWXUDV�GR�DPELHQWH�3/$786��1R�FDStWXOR����p�SRVVtYHO�WHU�XPD�LGpLD�TXDQWR�j�UHFXSHUDomR�GDV�LQIRUPDo}HV��PHGLDQWH�D�UHSUHVHQWDomR�GHILQLGD�H�DV�QHFHVVLGDGHV�GR�VLPXODGRU�3/$786�2� FDStWXOR� �� DSUHVHQWD� GHWDOKHV� TXDQWR� j� LGHDOL]DomR� H� D� LPSOHPHQWDomR� GR�SURWyWLSR��EHP�FRPR�DOJXQV�H[HPSORV�GH�UHSUHVHQWDo}HV�H�UHFXSHUDo}HV�GH�LQIRUPDo}HV�3RU� ILP��R�FDStWXOR���DSUHVHQWD�DV�FRQFOXV}HV�GHVWD�GLVVHUWDomR��EHP�FRPR�RV�DVSHFWRV�TXH�ILFDUDP�HP�DEHUWR�FRPR�VXJHVWmR�D�WUDEDOKRV�IXWXURV�



��
� *UDPiWLFDV�GH�*UDIRV

*UDPiWLFDV� GH� JUDIRV� VmR� XPD� JHQHUDOL]DomR� GH� JUDPiWLFDV� GH� &KRPVN\��VXEVWLWXLQGR�VWULQJV SRU�JUDIRV�>&25��@��2�XVR�GH�JUDPiWLFDV�GH�JUDIRV�FRPR�PpWRGR�GH�HVSHFLILFDomR�GH�VLVWHPD�HVWi�VHQGR�DSOLFDGR�HP�XPD�JUDQGH�YDULHGDGH�GH�VLVWHPDV�FRPSOH[RV�>5,%��@��3DUD�IRUPDOL]DomR�GH�XP�SUREOHPD�p�GHVHMiYHO�XPD�PDQHLUD�QDWXUDO�H�LQWXLWLYD�GH� GHVFULomR�� 2� IDWR� GH� VHUHP� IRUPDLV� H� LQWXLWLYDV� DR� PHVPR� WHPSR�� H� WDPEpP� GH�SRGHUHP� WUDWDU� FRP� VLPSOLFLGDGH� DVSHFWRV� GH� FRQFRUUrQFLD� H� GLVWULEXLomR� GH� VLVWHPDV��ID]�GH�JUDPiWLFDV�GH�JUDIRV�XP�PpWRGR�SURPLVVRU�SDUD�R�GHVHQYROYLPHQWR�GH�VRIWZDUH�FRQILiYHO�� *UDIRV� VmR� XP� PHLR� QDWXUDO� SDUD� H[SOLFDU� VLWXDo}HV� FRPSOH[DV� GH� PRGR�LQWXLWLYR�� SDUWLQGR� GD� LGpLD� GH� TXH� JUDIRV� UHSUHVHQWDP� HVWDGRV� GR� VLVWHPD� H� TXH� FDGD�UHJUD�DSOLFDGD��GHVFUHYH�XPD�WUDQVLomR�GH�HVWDGR�3HVTXLVDV�QD� iUHD�GH�JUDPiWLFDV�GH�JUDIRV� LQLFLDUDP�QRV� DQRV�����H�PpWRGRV��WpFQLFDV� H� UHVXOWDGRV� QHVWD� iUHD� Mi� IRUDP� HVWXGDGRV� H� DSOLFDGRV� HP� XPD� JUDQGH�YDULHGDGH�GH�FDPSRV�GD�,QIRUPiWLFD�FRPR��WHRULD�H�OLQJXDJHQV�IRUPDLV��UHFRQKHFLPHQWR�H�JHUDomR�GH�LPDJHQV��FRQVWUXomR�GH�FRPSLODGRUHV��HQJHQKDULD�GH�VRIWZDUH��PRGHODJHP�GH� VLVWHPDV� FRQFRUUHQWHV� H� GLVWULEXtGRV�� SURMHWR� H� WHRULD� GH� EDQFRV� GH� GDGRV�� HWF��>1$*����52=��@��6HJXQGR�>5,%��@�� SDUD�GHILQLU�XPD�JUDPiWLFD�GH�JUDIRV��EDVLFDPHQWH�GHYH�VH�HQFRQWUDU�UHVSRVWDV�SDUD�DV�VHJXLQWHV�SHUJXQWDV��� 2�TXH�p�XP�JUDIR"�� &RPR�GHVFUHYHU�XPD�UHJUD�XVDQGR�JUDIRV"�� &RPR�HQFRQWUDU�XPD�RFRUUrQFLD�GR�ODGR�HVTXHUGR�/ GH�XPD�UHJUD�U��/�Æ 5�HP�XP�JUDIR�*"�� &RPR�GHVFUHYHU�D�VXEVWLWXLomR�GH�/ HP�* SHOR�ODGR�GLUHLWR�5�GD�UHJUD"5HVSRVWDV� SDUD� DV� GXDV� SULPHLUDV� SHUJXQWDV� GHILQHP� D� VLQWD[H� GD� OLQJXDJHP�XWLOL]DGD�� RX� VHMD�� D� HVWUXWXUD� GRV� JUDIRV� TXH� SRGHP� VHU� XWLOL]DGRV� SDUD� FRQVWUXLU� XPD�HVSHFLILFDomR� H� FRPR� HVVHV� JUDIRV� SRGHP� VHU� PRGLILFDGRV�� 5HVSRVWDV� SDUD� DV� RXWUDV�TXHVW}HV�GHILQHP�D�VHPkQWLFD�GD�OLQJXDJHP��RX�PHOKRU��FRPR�DV�PRGLILFDo}HV�GHVFULWDV�SHODV�UHJUDV�VmR�HIHWXDGDV�$V�SUy[LPDV�VHo}HV�DSUHVHQWDP�GHWDOKHV�H�H[HPSORV�VREUH�VLQWD[H�H�VHPkQWLFD�GH�JUDPiWLFDV�GH�JUDIRV��3RU� ILP��p� IHLWR�XP�GHWDOKDPHQWR� VREUH�JUDPiWLFDV�GH�JUDIRV�EDVHDGD�HP�REMHWRV�
��� 6LQWD[H�GH�*UDPiWLFDV�GH�*UDIRV

'LIHUHQWH�GH�UHJUDV�HP�JUDPiWLFDV�GH�&KRPVN\� XPD�UHJUD�GH�JUDIRV�U��/Æ 5QmR�FRQVLVWH� VRPHQWH�GRV�JUDIRV�/ �ODGR�HVTXHUGR��H�5 �ODGR�GLUHLWR���PDV� WDPEpP�GH�XPD� SDUWH� DGLFLRQDO�� XP� �KRPR��PRUILVPR� SDUFLDO� GH� JUDIRV� U TXH�PDSHLD� YpUWLFHV� H�DUFRV� GH� / HP� YpUWLFHV� H� DUFRV� GH� 5 GH� PDQHLUD� FRPSDWtYHO�� &RPSDWLELOLGDGH� DTXL�VLJQLILFD� TXH� FDGD� YH]� TXH� XP� DUFR� D/ IRU� PDSHDGR� HP� XP� DUFR� D5�� HQWmR� R� YpUWLFH�
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RULJHP�GH�D/ GHYH�VHU�PDSHDGR�SDUD�R�YpUWLFH�RULJHP�GH�D5 H�R�PHVPR�SDUD�R�YpUWLFH�GHVWLQR� $�DERUGDJHP�D�VHU�VHJXLGD�p�TXH�JUDPiWLFDV�GH�JUDIRV�HVSHFLILFDP�XP�VLVWHPD�HP�WHUPRV�GH�HVWDGRV�± PRGHODGRV�SRU�JUDIRV��RX�HVWUXWXUDV�SDUHFLGDV�FRP�JUDIRV��± H�PXGDQoDV�GH�HVWDGRV�± PRGHODGDV�SRU�GHULYDo}HV��5HJUDV�GHVFUHYHP�R�FRPSRUWDPHQWR�GR� VLVWHPD� �PXGDQoDV� GH� HVWDGRV��� RQGH� R� ODGR� HVTXHUGR� UHSUHVHQWD� D� VLWXDomR� GR�VLVWHPD�QR�TXDO�D�UHJUD�SRGH�VHU�DSOLFDGD��R�ODGR�GLUHLWR�UHSUHVHQWD�D�PXGDQoD�TXH�GHYH�RFRUUHU�FRP�D�DSOLFDomR�GD�UHJUD��VLWXDomR�UHVXOWDQWH�GD�DSOLFDomR�GD�UHJUD���$�VHJXLQWH�LQWHUSUHWDomR� RSHUDFLRQDO� GH� XPD� UHJUD� U�� /Æ 5 GHVFUHYH� D� EDVH� GHVWD� DERUGDJHP�GH�HVSHFLILFDomR�x ,WHQV�HP�/ TXH�QmR�WHP�XPD�LPDJHP�HP�5 VmR�GHOHWDGRV�x ,WHQV�HP�/ TXH�VmR�PDSHDGRV�HP�5 VmR�SUHVHUYDGRV�x ,WHQV�HP�5 TXH�QmR�WHP�XPD�SUp�LPDJHP�HP�/�VmR�FULDGRV�$� DSOLFDomR� GH� XPD� UHJUD� HP� XP� JUDIR� �HVWDGR�� Vy� p� SRVVtYHO� VH� Ki� XP�PDSHDPHQWR� GR� ODGR� HVTXHUGR� GHVWD� UHJUD�� L�H��� H[LVWH� XP� VXEJUDIR� GR� HVWDGR� TXH�FRUUHVSRQGH�DR�ODGR�HVTXHUGR�GD�UHJUD��0XLWDV�UHJUDV�SRGHP�VHU�DSOLFDGDV�HP�SDUDOHOR��FDVR� LPDJHQV� GRV� VHXV� ODGRV� HVTXHUGRV� VHMDP� HQFRQWUDGDV� QR� HVWDGR� DWXDO��&DVR� KDMD�FRQIOLWR��L�H���GXDV�UHJUDV�WHQWDP�GHOHWDU�R�PHVPR�LWHP��D�HVFROKD�GH�TXDO�VHUi�DSOLFDGD�p�QmR�GHWHUPLQtVWLFD�
'HILQLomR������&RPXWDWLYLGDGH�IUDFD� 6HMD�I��$�Æ % XPD�IXQomR�SDUFLDO�FRP�GRPtQLR�GRP�I� RQGH�D�IXQomR�I HVWi�GHILQLGD��VHQGR�I"��$�Æ GRP�I��H�I���GRP�I��Æ % DV�IXQo}HV�GH�LQFOXVmR�H�UHVWULomR�GH�GRPtQLR�FRUUHVSRQGHQWH��

'DGDV� IXQo}HV�� FRPR� PRVWUDP� RV� GLDJUDPDV� DFLPD�� RQGH� D� H� E VmR� WRWDLV��HVFUHYH�VH�I¶R D�!�ER I H�GL]�TXH�R�GLDJUDPD�FRPXWD�IUDFDPHQWH�VH�I¶R D�R I"  �E�R I��
2EVHUYDomR� 6H� I H� I¶ VmR� WRWDLV�� HQWmR� FRPXWDWLYLGDGH� IUDFD� FRLQFLGH� FRP�FRPXWDWLYLGDGH�� 1RWH� TXH� ��I"����� I��� p� XPD� IDWRUL]DomR� GH� I�� $� FRPSDWLELOLGDGH�FRQGLFLRQDO� GHILQLGD� DFLPD� VLJQLILFD� TXH� WXGR� TXH� p� SUHVHUYDGR� �PDSHDGR�� SHOR�PRUILVPR� GHYH� VHU� FRPSDWtYHO�� 2� WHUPR� ³IUDFD´� p� XVDGR� SRUTXH� D� FRPSDWLELOLGDGH� p�UHTXHULGD�DSHQDV�D�LWHQV�SUHVHUYDGRV��H�QmR�D�WRGRV�RV�LWHQV� DD'HILQLomR������*UDIR��0RUILVPR�GH�*UDIR� 8P�JUDIR *� ��9*��$*��R*��G*� FRQVLVWH�GH�XP�FRQMXQWR�GH�YpUWLFHV�9*��XP�FRQMXQWR�GH�DUFRV�$* H�IXQo}HV�WRWDLV�R* H�G*��$*Æ9*��TXH� UHSUHVHQWDP�D� LQWHUGHSHQGrQFLD� HQWUH� DUFRV� H�YpUWLFHV�H�TXH� VmR�FRQKHFLGDV�FRPRIXQomR�GH�RULJHP�H�GHVWLQR�UHVSHFWLYDPHQWH��[�� *�GHQRWD�XP�LWHP�[�� 9* � $*��8P�JUDIR�p�ILQLWR�VH�9* H�$* VmR�ILQLWRV�
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8P�PRUILVPR��SDUFLDO��GH�JUDIR�J��*�Æ +�GH�XP�JUDIR�* SDUD�XP�JUDIR�+�p�XPD�WXSOD�J� ��J9��J$��TXH�FRQVLVWH�GH�GXDV�IXQo}HV�SDUFLDLV�J9��9*Æ 9+ H�J$��$*Æ $+��WDO�TXH�RV�GLDJUDPDV�D�VHJXLU�FRPXWDP�IUDFDPHQWH�

8P�PRUILVPR��WRWDO��GH�JUDIR�J��*�Æ +�GH�XP�JUDIR�* SDUD�XP�JUDIR�+�p�XPD�WXSOD�J� ��J9��J$��TXH�FRQVLVWH�GH�GXDV�IXQo}HV�WRWDLV�J9��9*Æ 9+ H�J$��$*Æ $+�DD([HPSOR���� �*UDIR��0RUILVPR�GH�*UDIR��2�JUDIR�GD� ILJXUD���� p� IRUPDGR�SRU�*� ��9��$��R��G���RQGH�$� �^D��E`��9� �^�������������������`��R� �^�DÆ ��EÆ ` H�G� �^�EÆ ��DÆ `�

),*85$ ��� ± *UDIR�
$� ILJXUD� ��� PRVWUD� GRLV� PDSHDPHQWRV� �D� H� E��� 2� PDSHDPHQWR� �D�� p� XP�PRUILVPR��SDUFLDO��GH�JUDIRV��2�PDSHDPHQWR��E��QmR�p�XP�PRUILVPR�GH�JUDIRV��XPD�YH]�TXH�R�DUFR�E/ IRL�PDSHDGR�HP�XP�DUFR�E5 H�R�YpUWLFH�RULJHP H�RX�GHVWLQR�GH�E/ QmR�IRL�PDSHDGR�GH�IRUPD�FRPSDWtYHO�FRPR�YpUWLFH�RULJHP�H�RX�GHVWLQR�GH�E5��

�D� �E�),*85$ ��� ± �D��0RUILVPR�GH�JUDIRV��E��1mR�p�PRUILVPR�GH�JUDIRV� DD$R� LQYpV� GH� XVDU� JUDIRV� VLPSOHV� TXH FRQVLVWHP� VRPHQWH� GH� DUFRV� H� YpUWLFHV��JHUDOPHQWH�XVD�VH�DOJXP�PHFDQLVPR�GH�WLSDJHP�QRV�JUDIRV��$�WLSDJHP�GH�JUDIRV�SRGH�VHU�IHLWD�SHOR�XVR�GH�UyWXORV��RQGH�FDGD�DUFR�H�YpUWLFH�p�URWXODGR�FRP�XP�HOHPHQWR�GH�XP�DOIDEHWR�¦���DWULEXWRV��RQGH�WLSRV�DEVWUDWRV�GH�GDGRV�VmR�XVDGRV��H�JUDIR�WLSR��RQGH�XP�JUDIR�p�XWLOL]DGR�FRPR�WLSR���2�XVR�GH�PHFDQLVPRV�GH�WLSDJHP�ID]�DV�HVSHFLILFDo}HV�VH� WRUQDUHP� PDLV� VLPSOHV�� FRPSDFWDV� H� IiFHLV� GH� HQWHQGHU�� 1HVWH� WUDEDOKR�� DV�HVSHFLILFDo}HV� VmR� IHLWDV�DWUDYpV�GH�XP�JUDIR�GHQRPLQDGR�JUDIR�WLSR��TXH�HVSHFLILFD�R�WLSR�GH�WRGRV�RV�YpUWLFHV�H�DUFRV��$VVLP��XP�JUDIR�FRQVLVWH�GH�YpUWLFHV�H�DUFRV�GR�JUDIR�WLSR�
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'HILQLomR� ���� �*UDIR� 7LSDGR��0RUILVPR�GH�*UDIR� 7LSDGR� 8P�JUDIR� WLSDGR *7 p�XPD�WXSOD�*7� ��*�� W*��7��RQGH�*�H�7�VmR�JUDIRV�H�W*��*�Æ 7�p�XP�PRUILVPR�WRWDO�GH�JUDIRV��2�XVR�[�� *7 VLJQLILFD�TXH�[�p�XP�YpUWLFH�RX�XP�DUFR�GH�*�8P�PRUILVPR�GH�JUDIR�WLSDGR JW��*�7 Æ +�7 HQWUH�JUDIRV�WLSDGRV�*�7H +�7 p�XP�SDU�GH�PRUILVPRV�GH�JUDIR�JLG� ��J��LG��FRP�J��*�Æ +�H�LG��7Æ 7 p�D�LGHQWLGDGH�GH�7�� 1HVWH� FDVR�� R�PDSHDPHQWR� QmR� GHYH� SUHVHUYDU� DSHQDV� YpUWLFHV� H� DUFRV� GH�PDQHLUD�FRPSDWtYHO��PDV�WDPEpP�R�WLSR�GHVVHV�DUFRV�H�YpUWLFHV��WDO�TXDO�R�GLDJUDPD�D�VHJXLU�

DD([HPSOR������*UDIR�7LSDGR��0RUILVPR�GH�*UDIR�7LSDGR��&RQVLGHUDQGR�R�JUDIR�7�GD�ILJXUD���� FRPR�XP�JUDIR�WLSR��(QWmR�XP�JUDIR�, p�XPD�LQVWkQFLD�GHVWH�JUDIR�WLSR��L�H���XP�JUDIR�QR�TXDO�SRVVLYHOPHQWH�PXLWDV�RFRUUrQFLDV�GH�FDGD�WLSR�VHUmR�HQFRQWUDGDV��3DUD�GHVFUHYHU�R�UHODFLRQDPHQWR�HQWUH�DV�LQVWkQFLDV H�VHXV�WLSRV��XVD�VH�XP�PRUILVPR�WRWDO�GH�JUDIRV�W,��,�Æ 7��(VWH�PRUILVPR�GHVFUHYH�D�WLSDJHP�GH�WRGRV�RV�YpUWLFHV�H�DUFRV�GH�XP�JUDIR�LQVWkQFLD��H�JDUDQWH�TXH�R�JUDIR�LQVWkQFLD�p�FRQVLVWHQWH�FRP�R�JUDIR�WLSR��8P�JUDIR�WLSDGR�XVXDOPHQWH�VHUi�GHQRWDGR�SRU�,7��RQGH�, p�XP�JUDIR�LQVWkQFLD�WHQGR�7 FRPR�WLSR��&RPR� JUDIRV� UHSUHVHQWDP� HVWDGRV�� p� QDWXUDO� TXH� PXGDQoDV� GH� HVWDGRV� VHMDP�UHSUHVHQWDGDV� SRU� UHODFLRQDPHQWRV� HQWUH� JUDIRV�� 1HVWH� FDVR�� p� UHTXHULGR� TXH� QmR�VRPHQWH� YpUWLFHV� H� DUFRV� VHMDP�PDSHDGRV� GH� IRUPD� FRPSDWtYHO�� PDV� WDPEpP� TXH� DV�LQIRUPDo}HV�GH�WLSDJHP�VHMDP�SUHVHUYDGDV��,VWR�VLJQLILFD��SRU�H[HPSOR��TXH�R�YpUWLFH�GR�WLSR� � � � �QmR�SRGH�VHU�PDSHDGR�DWUDYpV�GH�XP�PRUILVPR�SDUD�XP�YpUWLFH�GR�WLSR� � � � ��$�ILJXUD���� UHSUHVHQWD�XP�PRUILVPR�GH�JUDIR� WLSDGR� I7 HQWUH�RV�JUDIRV��WLSDGRV��,7 H�,¶7�(VWH�PRUILVPR�GHOHWD������������H�RV�DUFRV�FRUUHVSRQGHQWHV�H�FULD�������

),*85$ ��� ± *UDIR�WLSDGR�,7�

),*85$ ��� ± 0RUILVPR�GH�JUDIR�WLSDGR�I7�D8PD� UHJUD� UHSUHVHQWD� R� FRPSRUWDPHQWR� GR� VLVWHPD�� DWUDYpV� GH� XP�PRUILVPR�HQWUH�GRLV�JUDIRV�WLSDGRV�/ H�5��2�ODGR�HVTXHUGR��/��UHSUHVHQWD�R�HVWDGR�GR�VLVWHPD�TXH�KDELOLWD� D� DomR� GD� UHJUD� H� R� ODGR� GLUHLWR� �5�� UHSUHVHQWD� R� HVWDGR� GR� VLVWHPD� DSyV� D�H[HFXomR�GD�UHJUD�
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'HILQLomR������5HJUD� 6HMD�7 XP�JUDIR�WLSR��(QWmR�XPD�UHJUD�VREUH�7�p�XP�PRUILVPR�U7�/7Æ57��
1RWDomR�� 3DUD� VLPSOLILFDU� D� UHSUHVHQWDomR� JUiILFD� GDV� UHJUDV� �PRUILVPRV�� VHUmR�XWLOL]DGRV� tQGLFHV�SDUD�YpUWLFHV�H�DUFRV�� HOHPHQWRV�FRP�PHVPR� tQGLFH� �RX�VHP�tQGLFH��UHSUHVHQWDP�LWHQV�SUHVHUYDGRV��PDSHDGRV�� DD([HPSOR������5HJUD� $�ILJXUD���� PRVWUD�XPD�UHJUD�U��/�Æ 5��RQGH�R�DUFR�FRP�tQGLFH�� IRL�GHOHWDGR��RV�YpUWLFHV �������������H�R�DUFR�VHP�tQGLFH�IRUDP�SUHVHUYDGRV��H�R�DUFR�FRP�tQGLFH�� IRL�FULDGR� 2�JUDIR�WLSR�GHVWD�UHJUD�p�R�JUDIR�7 GD�ILJXUD�����

),*85$ ��� ± 5HJUD� DD8PD�JUDPiWLFD GH�JUDIRV��WLSDGD��FRQVLVWH�GH�XP�JUDIR�WLSR��TXH�HVSHFLILFD�R�WLSR� GH� WRGRV� RV� JUDIRV� HQYROYLGRV� QHVWD� JUDPiWLFD� H�� SRUWDQWR� FKDPDGR� GH� WLSR� GD�JUDPiWLFD��XP�JUDIR� LQLFLDO��TXH�HVSHFLILFD�R�HVWDGR�LQLFLDO�GR�VLVWHPD�H�XP�FRQMXQWR�GH�UHJUDV��TXH�UHSUHVHQWD�R�FRPSRUWDPHQWR�GR�VLVWHPD��
'HILQLomR� ���� �*UDPiWLFD� *UDIRV� 8PD� JUDPiWLFD� GH� JUDIRV �WLSDGD�� p� XPD� WXSOD�** �*7��*,��1���RQGH�x *7�p�XP�JUDIR�WLSR��WLSR�GD�JUDPiWLFD��x *, p�XP�JUDIR�LQLFLDO��WLSDGR��x 1�p�XP�FRQMXQWR�GH�UHJUDV� DD([HPSOR������*UDPiWLFD�*UDIRV� $V�ILJXUDV���� H���� PRVWUDP�D�JUDPiWLFD�GH�JUDIRV�** �*7��*,��1��

),*85$ ��� ± *UDIR�WLSR�H�*UDIR�LQLFLDO�
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),*85$ ��� ± 5HJUDV� DD��� 6HPkQWLFD�GH�*UDPiWLFDV�GH�*UDIRV
2�FRPSRUWDPHQWR�GH�XPD�JUDPiWLFD�GH�JUDIRV�p�GHWHUPLQDGR�SHODV�DSOLFDo}HV�GDV�UHJUDV�D�JUDIRV�TXH�UHSUHVHQWDP�RV�HVWDGRV�GR�VLVWHPD��WHQGR�R�JUDIR� LQLFLDO�FRPR�SRQWR�GH�SDUWLGD��$�DSOLFDomR�GH�XPD�UHJUD�HP�XP�HVWDGR�DWXDO�GR�VLVWHPD�Vy�p�SRVVtYHO�VH�Ki�XP�PDSHDPHQWR�SDUD�HVWi�UHJUD��L�H���Ki�XP�VXEJUDIR��QR�HVWDGR�DWXDO�GR�VLVWHPD��TXH� FRUUHVSRQGH� DR� ODGR� HVTXHUGR� GD� UHJUD�� 2� Q~PHUR� GH� UHJUDV� TXH� SRGHP� VHU�LGHQWLILFDGDV� FRPR� DSOLFiYHLV� SDUD� XP� GHWHUPLQDGR� HVWDGR� GR� VLVWHPD� SRGH� VHU� EHP�GLYHUVLILFDGR��0XLWDV� UHJUDV� SRGHP� VHU� DSOLFiYHLV� QXP�PHVPR� HVWDGR� GR� VLVWHPD� H� D�HVFROKD� GH� TXDO� UHJUD�UHJUDV� TXH� VHUi� DSOLFDGD� p� QmR� GHWHUPLQtVWLFD�� 'LIHUHQWHV�HVWUDWpJLDV� SDUD FRQWURODU� TXDO�TXDLV� UHJUDV� SRGHP� VHU� DSOLFDGDV� HP� SDUDOHOR� GHUDP�RULJHP�D�GLIHUHQWHV�PRGHORV� VHPkQWLFRV� SDUD�**V��3DUD�JUDPiWLFDV�GH�JUDIRV�H[LVWHP�PRGHORV� VHPkQWLFRV� EDVHDGRV� HP� FRPSXWDo}HV� VHT�HQFLDLV� H� HP� GLIHUHQWHV� WLSRV� GH�FRPSXWDo}HV� FRQFRUUHQWHV�� $� SDUWLU� GD� GHILQLomR� GR� PRGHOR� p� SRVVtYHO� GHILQLU� FRPR�VHUmR� LGHQWLILFDGDV� DV� UHJUDV� DSOLFiYHLV� H� D� IRUPD� GH� DSOLFDomR� GH� WDLV� UHJUDV�� YLVDQGR�Do}HV� TXH� SRGHP� DFRQWHFHU� HP� SDUDOHOR� H� RV� UHODFLRQDPHQWRV� SRVVtYHLV� HQWUH� HVVDV�Do}HV�

'HILQLomR������2FRUUrQFLD� 'DGD�XPD�UHJUD�U��/�Æ 5��H�XP�JUDIR ,1��8PD�RFRUUrQFLD�GH�U HP�,1�p�XP�PRUILVPR�WRWDO�GH�JUDIRV�WLSDGRV��
1RWDomR�� 3DUD� VLPSOLILFDU� D� UHSUHVHQWDomR� JUiILFD� GDV� RFRUUrQFLDV� GDV� UHJUDV� VmR�XWLOL]DGRV�tQGLFHV�SDUD�YpUWLFHV�H�tQGLFHV�SDUD�DUFRV��$UFRV�VmR GHVWDFDGRV�FRP�tQGLFHV�QRV�FDVRV�HP�TXH�RV�YpUWLFHV�VmR�SUHVHUYDGRV�H�RV�DUFRV�VmR�GHOHWDGRV��FDVR�FRQWUiULR�RV�
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DUFRV� QmR� DSUHVHQWDP� tQGLFHV�� $� GHOHomR� GH� XP� YpUWLFH� �RULJHP�GHVWLQR�� RFDVLRQD� D�GHOHomR�GH�VHXV�DUFRV� DD8PD�RFRUUrQFLD�p�PRGHODGD�SRU�XP�PRUILVPR�WRWDO�GH�JUDIRV��P��/�Æ ,1���R�TXH� LQWXLWLYDPHQWH� VLJQLILFD�TXH� WRGRV�RV�HOHPHQWRV�GR� ODGR�HVTXHUGR�GD�UHJUD�GHYHP�HVWDU�SUHVHQWHV�HP�,1�SDUD�TXH�D�UHJUD�SRVVD�VHU�DSOLFDGD�
([HPSOR������2FRUUrQFLD��1D�ILJXUD���� p�SRVVtYHO� LGHQWLILFDU�GXDV�RFRUUrQFLDV��P� H�P���GD�UHJUD�PRYH� QR�JUDIR�,1��XPD�YH]�TXH�R�JUDIR�,1�DSUHVHQWD������ H�������

),*85$ ��� ± 2FRUUrQFLD�GH�UHJUDV� DD'HILQLomR������3DVVR�GH�'HULYDomR� 'DGD�XPD�UHJUD�UV��/V Æ 5V��H�XPD�RFRUUrQFLD�PV��/V Æ ,1V GH�UV HP�XP�JUDIR�,1V� 8P�3DVVR�GH�'HULYDomR�V�FRP�D�UHJUD�UV QD�RFRUUrQFLD�PV p�XPD�WXSOD�V �UV��6�� WDO�TXDO�R�GLDJUDPD�D�VHJXLU��RQGH�287V p�REWLGR�DWUDYpV�GRV�VHJXLQWHV�SDVVRV�

�� $GLFLRQDU� D� ,1V WXGR� TXH� IRU� FULDGR� SHOD� UHJUD� �LWHQV� TXH� ID]HP�SDUWH� GR�ODGR�GLUHLWR�5V GD�UHJUD��PDV�QmR�GR�ODGR�HVTXHUGR�/V���� 'HOHWDU� GR� JUDIR� UHVXOWDQWH� GR� SDVVR� ��� WXGR� TXH� GHYH� VHU� GHOHWDGR� SHOD�UHJUD��LWHQV�TXH�ID]HP�SDUWH�GR�ODGR�HVTXHUGR�/V H�QmR�GR�ODGR�GLUHLWR�5V���� 'HOHWDU�DUFRV�SHQGHQWHV��(VWH�SDVVR�p�QHFHVViULR�QR�FDVR�GH�KDYHUHP�DUFRV�FRQHFWDGRV�D�YpUWLFHV�GHOHWDGRV�QR�SDVVR����&RPR�R�UHVXOWDGR�GD�DSOLFDomR�GH�XPD�UHJUD�GHYH�VHU�XP�JUDIR��HVWHV�DUFRV�GHYHP�VHU�GHOHWDGRV�WDPEpP�
2EVHUYDomR�� 2� GLDJUDPD� 6 FRUUHVSRQGH� D� XP� SXVKRXW QD� FDWHJRULD� GRV� JUDIRV� H�PRUILVPRV�SDUFLDLV�>5,%��@�
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1RWH�TXH��DWUDYpV�GD�GHILQLomR������ VH�XP�YpUWLFH� IRU�GHOHWDGR�� WRGRV�RV�DUFRV�FRQHFWDGRV� D� HVWH� YpUWLFH� WDPEpP� VHUmR� GHOHWDGRV�� PHVPR� TXH� LVVR� QmR� HVWHMD�H[SOLFLWDPHQWH�GHILQLGR�QD�UHJUD� DD([HPSOR������3DVVR�GH�GHULYDomR��1D�ILJXUD���� ,1�p�WUDQVIRUPDGR�HP�287�DWUDYpV�GD�DSOLFDomR�GD�UHJUD�PRYH� �

),*85$ ��� ± 3DVVR��GH�GHULYDomR� DD'HILQLomR������'HULYDomR�6HT�HQFLDO� 'DGD�XPD�JUDPiWLFD�GH�JUDIRV�** �*7��*,��1���$�'HULYDomR� 6HT�HQFLDO� GH�** p� XPD� VHT�rQFLD� GH� SDVVRV�V  � V��� V��� V������� RQGH�,16� �*,��2876L� �,16L�� H�RV�SDVVRV�XVDP�UHJUDV�GH�**�
8PD� GHULYDomR� VHT�HQFLDO� GH� XPD� JUDPiWLFD� GH JUDIRV� p� XPD� VHT�rQFLD�FRPSRVWD� SRU� SDVVRV� GH� GHULYDomR� TXH� SRGHP� VHU� REWLGRV� WHQGR� XP� JUDIR� LQLFLDO� H�XVDQGR�DV�UHJUDV�GD�JUDPiWLFD��2�JUDIR�GH�VDtGD�GH�XP�SDVVR�p�R�JUDIR�GH�HQWUDGD�SDUD�R�SUy[LPR�SDVVR��YHMD�ILJXUD�������

),*85$ ���� ± 'HULYDomR�VHT�HQFLDO� DD([HPSOR� ����$V� VHJXLQWHV� DSOLFDo}HV� GH� UHJUDV�� RX� Do}HV�� VmR� SRVVtYHLV� QD� JUDPiWLFD�UHSUHVHQWDGD�QD�ILJXUD�����
���2������PRYH�GH������� SDUD���������2������PRYH�GH��������SDUD������ ���2������PRYH�GH��������SDUD���������$������LQYHUWH�SDUD������
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$QDOLVDQGR�R�H[HPSOR�����p�SRVVtYHO� LGHQWLILFDU�TXH�DV�Do}HV���H���SRGHP�RFRUUHU�HP�SDUDOHOR�SRUTXH�HODV�HQYROYHP�ILJXUDV�GLIHUHQWHV� $V�Do}HV���H���JHUDP�FRQIOLWR�SRUTXH�RX�R����� VH�PRYH�SDUD�������RX�SDUD������$�DomR���GHSHQGH�GD�DomR���SDUD�TXH�VHMD�SRVVtYHO�LQYHUWHU�GH���� SDUD�������8PD�GHULYDomR�VHT�HQFLDO�SDUD�R�H[HPSOR������FKDPDGD�GH�VV���HVWi� LOXVWUDGD� QD� ILJXUD� ������1HVWD� GHULYDomR�� DV� Do}HV� �� H� �� DFRQWHFHP�QHVWD� RUGHP��VmR� REVHUYDGDV� FRPR� RV� SDVVRV� V�� H� V�� GD� GHULYDomR� VHT�HQFLDO��� 6HMD� VV�� XPD�GHULYDomR� VHT�HQFLDO� FRUUHVSRQGHQGR� j� RFRUUrQFLD� GD� DomR� ��� &RQVLGHUDQGR� XPD�VHPkQWLFD� VHT�HQFLDO� SDUD� HVWD� JUDPiWLFD�� HQWUH� RXWUDV�� DV� VHJXLQWHV� FRPSXWDo}HV� VmR�SRVVtYHLV��R�VtPEROR�����GHQRWD�D�FRPSRVLomR�VHT�HQFLDO���VV�� ��V�����VV�� ��V����VV�� ��V����V�����

),*85$ ���� ± 'HULYDomR�VHT�HQFLDO�V�� DD2�FRPSRUWDPHQWR�GH�XP�VLVWHPD�p�EDVHDGR�QD� DSOLFDomR�GH� UHJUDV��3RUpP�� D�DSOLFDomR�GH�XPD�UHJUD�HVWi�QD�PDLRULD�GDV�YH]HV�UHODFLRQDGD�FRP�D�DSOLFDomR�GH�RXWUDV�UHJUDV�H�GHSHQGH�GR�PRGHOR�VHPkQWLFR�DGRWDGR��$�HVFROKD�GH�XP�PRGHOR�VHPkQWLFR�p�IHLWD�EDVHDGD�QDV�FRQVLGHUDo}HV�TXH�VmR�UHOHYDQWHV� SDUD� D� HVSHFLILFDomR� GR� VLVWHPD�� $� GHILQLomR� GR� PRGHOR� VHPkQWLFR� SURYr�PHLRV� SDUD� D� DQiOLVH� GDV� FRPSXWDo}HV� GR� VLVWHPD�� GH� WDO� IRUPD�� TXH� SRVVLELOLWD� D�REWHQomR� GH� UHVSRVWDV� SDUD� TXHVW}HV� FRPR�� TXDLV� UHJUDV� VHUmR� DSOLFiYHLV� HP� XP�GHWHUPLQDGR� HVWDGR� GR� VLVWHPD�� TXDLV� UHJUDV� WLGDV� FRPR� DSOLFiYHLV� JHUDP� FRQIOLWR� H�TXDLV� UHJUDV�SRGHP�RFRUUHU� HP�SDUDOHOR��3DUD�TXH� HVVDV�G~YLGDV� VHMDP�HVFODUHFLGDV�� p�SUHFLVR�TXH�VH�IDoD�XPD�DQiOLVH�VREUH�D�HVSHFLILFDomR�GR�VLVWHPD�H�R�PRGHOR�VHPkQWLFR�DGRWDGR��$VVLP��SDUD�HQWHQGHU�FRPR�VHUi�SRVVtYHO�UHDOL]DU�D�DQiOLVH�H�IRUQHFHU�UHVSRVWDV�SDUD� WDLV� TXHVW}HV� p� QHFHVViULR� VH� DWHU� D� DOJXPDV� GHILQLo}HV� TXH� VHUmR� DSUHVHQWDGDV� D�VHJXLU��(VVDV�HVSHFLILFDo}HV�GHILQHP�R�PRGHOR�VHPkQWLFR�D�VHU�XWLOL]DGR�
'HILQLomR������5HJUDV�$SOLFiYHLV� 'DGD�XPD�JUDPiWLFD�**� ��*7��*,��1�� XP�JUDIR�*WLSDGR�VREUH�*7�H�R�FRQMXQWR�GH�UHJUDV�GH�**��2�FRQMXQWR�GH�UHJUDV DSOLFiYHLV�HP�* p�GHQRWDGR�SRU�5HJUDV$SOLFiYHLV* GHILQLGD�SRU�

5HJUDV$SOLFiYHLV*  �^�U��P��_�U���/Æ 5�� 1�H P���/�Æ * p�XPD�RFRUUrQFLD`�����
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3DUD�TXH�XPD�UHJUD�VHMD�FRQVLGHUDGD�FRPR�XPD�UHJUD�DSOLFiYHO�HP�XP�HVWDGR�DWXDO� GR� VLVWHPD�p�SUHFLVR�TXH� H[LVWD�SHOR�PHQRV�XPD�RFRUUrQFLD�SDUD�HVWD� UHJUD�� L�H���H[LVWD� SHOR�PHQRV� XP� VXEJUDIR� �QR� HVWDGR� DWXDO� GR VLVWHPD��TXH� FRUUHVSRQGH� DR� ODGR�HVTXHUGR�GD�UHJUD��/��&RPR� XPD� UHJUD� SRGH� VHU� DSOLFDGD� GH� YiULDV� IRUPDV�� R� FRQMXQWR� GH� UHJUDV�DSOLFiYHLV�FRQVLVWH�GH�SDUHV�FRQWHQGR�XPD�UHJUD�H�XPD�RFRUUrQFLD�GHVVD�UHJUD� DD([HPSOR� ���� �5HJUDV� $SOLFiYHLV�� 1D� ILJXUD� ���� *� UHSUHVHQWD� R� HVWDGR� DWXDO� GR�VLVWHPD� H�1 UHSUHVHQWD� R� FRQMXQWR� GH� UHJUDV��$V� UHJUDV� HP�GHVWDTXH� �FLQ]D�� VmR� WLGDV�FRPR� UHJUDV� DSOLFiYHLV� DR� HVWDGR� DWXDO� GR� VLVWHPD� �MXQWDPHQWH� FRP� DV� UHVSHFWLYDV�RFRUUrQFLDV��

P�  P�  P�� P�� P�  
),*85$ ���� ± 5HJUDV�DSOLFiYHLV�HP

1R� H[HPSOR� ���� R� Q~PHUR� GH� UHJUDV� TXH� SDSOLFiYHLV�SDUD�R�HVWDGR�DWXDO�GR�VLVWHPD��UHSUHVHQWDGRGLYHUVLILFDGR� �FRQIRUPH� LOXVWUD� R� H[HPSOR��� 3RUpP�� GWRGDV�DSUHVHQWDYDP�QR� ODGR�HVTXHUGR�GD�UHJUD�XP�JUDFRPR�XP�VXEJUDIR�GH�*��$VVLP��GHQWUH�VHLV�UHJUDV��WUrVDSOLFiYHLV�DR�HVWDGR�DWXDO�GR�VLVWHPD��VHQGR�TXH�SDUD�URFRUUrQFLDV��RX�PHOKRU�� IRUDP�HQFRQWUDGRV�GRLV�VXEJUODGR� HVTXHUGR� GH� U�� H U��� 3DUD� TXH� DV� UHJUDV� U��VLPXOWDQHDPHQWH� �HP� SDUDOHOR��� p� SUHFLVR� TXH� HVVDV� UFRQIOLWR�� L�H�� QmR� SRVVXDP�DFHVVR� GH� HVFULWD� �GHOHomR�
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5HJUDV$SOLFiYHLV*
�XP�JUDIR�*� DDRGHULDP� VHU� LGHQWLILFDGDV� FRPR��SHOR�JUDIR�*���SRGHULD�VHU EHP�HQWUH� R� FRQMXQWR� GH� UHJUDV� QHP�IR�TXH�SXGHVVH�VHU�FDUDFWHUL]DGR��IRUDP�VHOHFLRQDGDV�FRPR�UHJUDV���H U��IRUDP�LGHQWLILFDGDV�DWp�GXDV�DIRV�HP�* TXH�FRUUHVSRQGHP�DR�� U�� H� U� SRVVDP� VHU� DSOLFDGDV�HJUDV� DSOLFiYHLV� QmR� HVWHMDP� HP�HP�XP�PHVPR� LWHP��1mR� EDVWD�

^�U���P�����U���P�����U���P�����U���P�����U���P��`



��
LGHQWLILFDU� DV� UHJUDV� DSOLFiYHLV� p� SUHFLVR� JDUDQWLU� TXH� HODV� IRUPDP� XP� FRQMXQWR�FRQVLVWHQWH� H�SDUD�LVVR�XWLOL]D�VH�R�FRQFHLWR�GH�FRQIOLWR��e�SRVVtYHO�LGHQWLILFDU�VLWXDo}HV�HP�TXH�GXDV�UHJUDV�FRPSDUWLOKDP�R�DFHVVR�GH�HVFULWD�D�XP�PHVPR�LWHP��FDUDFWHUL]DQGR�R� FRQIOLWR� HQWUH� UHJUDV��&RQVLGHUDQGR� GRLV� WLSRV�GH� FRQIOLWR�� SRWHQFLDO� �HQWUH� UHJUDV�� H�FRQIOLWR�SURSULDPHQWH�GLWR��HQWUH�SDUHV��UHJUD��RFRUUrQFLD!��
'HILQLomR� ����� �&RQIOLWR� 3RWHQFLDO��'DGD� XPD� JUDPiWLFD�**� � �*7�� *,�� 1�� H GXDV�UHJUDV� U��� /�*7Æ 5�*7�� U��� /�*7Æ 5�*7 � 1�� 6HMDP P��� /�Æ *7� H�P��� /�Æ *7� RV�PRUILVPRV�GH�WLSDJHP�GH�/� H�/���UHVSHFWLYDPHQWH��$�UHJUD�U� HVWi�HP�FRQIOLWR�SRWHQFLDO�FRP�U���GHQRWDGR�SRU�U� ��U���VH�P�¶ RX�P�¶ QmR�VmR�WRWDLV��RQGH�

x 6��H�6� VmR�DSOLFDo}HV�GH��U���P���H��U���P����UHVSHFWLYDPHQWHx P�¶� �V� q P� ��/��Æ *�x P�¶� �V� q P� ��/�Æ *� DD([HPSOR� ���� �&RQIOLWR�3RWHQFLDO��1D� ILJXUD� �����*7� UHSUHVHQWD� R� JUDIR�WLSR� U� H� U��UHSUHVHQWDP�DV�UHJUDV�D�VHUHP�DQDOLVDGDV H *��H�*� UHSUHVHQWDP�RV�HVWDGRV�UHVXOWDQWHV�GD�DSOLFDomR�GDV�UHJUDV��$QDOLVDQGR�P�¶�H�P�¶�p�SRVVtYHO�LGHQWLILFDU�TXH�HQWUH�U� H�U� Ki�FRQIOLWR�SRWHQFLDO��XPD�YH]�TXH� V� q P� ��/��Æ *� H� V� q P� ��/�Æ *���QmR�VmR�WRWDLV��1D� ILJXUD� ����� *7� UHSUHVHQWD� R� JUDIR�WLSR� U� H� U�� UHSUHVHQWDP� DV� UHJUDV� D� VHUHP�DQDOLVDGDV H� *��� *� UHSUHVHQWDP� RV� HVWDGRV� UHVXOWDQWHV� GD� DSOLFDomR� GDV� UHJUDV��$QDOLVDQGR�P�¶�H�P�¶�p�SRVVtYHO� LGHQWLILFDU�TXH�HQWUH�U� H�U� QmR�Ki�FRQIOLWR�SRWHQFLDO��XPD�YH]�TXH� V� q P� ��/��Æ *� H��V� q P� ��/�Æ *�� VmR�WRWDLV��

),*85$ ���� ± &RQIOLWR�SRWHQFLDO�HQWUH�UHJUDV�*�
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),*85$ ���� ± $XVrQFLD�GH�FRQIOLWR�SRWHQFLDO�HQWUH�UHJUDV� DD&RQIOLWR� SRWHQFLDO� SRVVLELOLWD� XPD� DQiOLVH� VREUH� WRGDV� DV� UHJUDV� GHILQLGDV� QD�JUDPiWLFD�� VHQGR� SRVVtYHO� GHWHUPLQDU� TXDLV� UHJUDV� SRGHP� YLU� D� DSUHVHQWDU� FRQIOLWR�TXDQGR� H[HFXWDGDV� HP� SDUDOHOR�� 5HJUDV� TXH� QmR� DSUHVHQWDP� FRQIOLWR� SRWHQFLDO� QXQFD�HVWDUmR� HP� FRQIOLWR� UHDO� �YHMD� ILJXUD� ������� 3RUpP�� UHJUDV� TXH� DSUHVHQWDP� FRQIOLWR�SRWHQFLDO�QmR�JDUDQWHP�D�H[LVWrQFLD�GH�FRQIOLWR�UHDO�SDUD�TXDOTXHU�HVWDGR�GR�VLVWHPD��p�SUHFLVR� WHVWDU�VH�Ki�RX�QmR�FRQIOLWR�HP�XP�GHWHUPLQDGR�HVWDGR�GR�VLVWHPD��YHMD�ILJXUD�������
'HILQLomR�������&RQIOLWR��'DGDV�GXDV�UHJUDV�DSOLFiYHLV��U���P���H��U���P���HP�XP�JUDIR�*���U���P���HVWi�HP�FRQIOLWR�FRP��U���P����GHQRWDGR�SRU��U���P������U���P����VH�P�¶ RX�P�¶QmR�VmR�WRWDLV��RQGH�

x 6��H�6� VmR�DSOLFDo}HV�GH��U���P���H��U���P����UHVSHFWLYDPHQWHx P�¶� �V� q P� ��/��Æ *�x P�¶� �V� q P� ��/�Æ *� DD([HPSOR�������&RQIOLWR��1D�ILJXUD������*�UHSUHVHQWD�R�HVWDGR�DWXDO�GR�VLVWHPD� U� H�U�UHSUHVHQWDP�DV� UHJUDV�DSOLFiYHLV�HP�*��DSUHVHQWDP�FRQIOLWR�SRWHQFLDO�± ILJXUD��������H�*����*� UHSUHVHQWDP�RV�HVWDGRV�UHVXOWDQWHV�GD�DSOLFDomR�GDV�UHJUDV��$QDOLVDQGR�P�¶�H�P�¶�p�SRVVtYHO�LGHQWLILFDU�TXH�U� H�U� HVWmR�HP�FRQIOLWR��XPD�YH]�TXH� V� q P� � /��Æ *� H�V� qP� ��/�Æ *���QmR�VmR�WRWDLV��
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),*85$ ���� ± 5HJUDV�HP�FRQIOLWR� DD([HPSOR�������6HP�&RQIOLWR��1D�ILJXUD������*�UHSUHVHQWD�R�HVWDGR�DWXDO�GR�VLVWHPD� U�H�U� UHSUHVHQWDP�DV�UHJUDV�DSOLFiYHLV�HP�*��H�*���*� UHSUHVHQWDP�RV�HVWDGRV�UHVXOWDQWHV�GD�DSOLFDomR�GDV�UHJUDV��$QDOLVDQGR�P�¶�H�P�¶�p�SRVVtYHO�LGHQWLILFDU�TXH�U� H�U� QmR�HVWmR�HP�FRQIOLWR��XPD�YH]�TXH�V� q P� ��/��Æ *� H�V� q P� ��/�Æ *���VmR�WRWDLV��

),*85$ ���� ± 5HJUDV�VHP�FRQIOLWR� DD1DWXUDOPHQWH� PXLWDV� GDV� UHJUDV� WLGDV� FRPR� DSOLFiYHLV� D� XP� PHVPR� HVWDGR�SRGHP�VHU�H[HFXWDGDV�HP�SDUDOHOR�� L�H���VmR�DFLRQDGDV�VLPXOWDQHDPHQWH��&RQVLGHUDQGR�DV�RFRUUrQFLDV�GHVVDV�UHJUDV��SRGH�VH�WHU���VLWXDo}HV�>5,%��@�D� 2FRUUrQFLDV� TXH� QmR� VH� VREUHS}HP� HP�*� 1HVWH� FDVR� DV� UHJUDV� U� H U��SRGHP� VHU� DSOLFDGDV� REYLDPHQWH� HP� SDUDOHOR� XPD� YH]� TXH� DJHP�LQGHSHQGHQWHPHQWH���E� 2FRUUrQFLDV� TXH� VH� VREUHS}HP� HP� LWHQV� SUHVHUYDGRV� 1HVWH� FDVR� DV�UHJUDV� WDPEpP� SRGHP� VHU� DSOLFDGDV� HP� SDUDOHOR� SRUTXH� RV� LWHQV�FRPSDUWLOKDGRV�VmR�SUHVHUYDGRV�SRU�DPEDV�DV�UHJUDV��XPD�YH]�TXH�R�DFHVVR�p�GH�VRPHQWH�OHLWXUD�
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��
F� 2FRUUrQFLDV�TXH�VH�VREUHS}HP�HP�LWHQV�TXH�VmR�SUHVHUYDGRV�SRU�XPD�UHJUD� H� GHOHWDGRV� SHOD� RXWUD� 1HVWH� FDVR� D� SHUPLVVmR� GD� DSOLFDomR�SDUDOHOD�GDV�UHJUDV�SRGH�RX�QmR�VHU�SHUPLWLGD��&DVR�VHMD�SHUPLWLGD�VLJQLILFD�TXH�KRXYH�XPD�SHUPLVVmR�GH�VRPHQWH�OHLWXUD�H�XPD�GH�HVFULWD�SDUD�TXH�DV�UHJUDV�SRVVDP�DJLU�MXQWDV�HP�LWHQV�FRPSDUWLOKDGRV���G� 2FRUUrQFLDV�TXH� VH� VREUHS}HP�HP� LWHQV�TXH�VmR�GHOHWDGRV�SRU�DPEDV�DV�UHJUDV� 1HVWH�FDVR�WDPEpP�p�SRVVtYHO�TXH�VHMD�SHUPLWLGD�RX�SURLELGD�D�DSOLFDomR�SDUDOHOD� GDV� UHJUDV�� �$�SHUPLVVmR�VLJQLILFD�TXH�DPEDV�DV� UHJUDV�WHP�DFHVVR�GH�HVFULWD��SRGHQGR�DJLU�MXQWDV�HP�LWHQV�FRPSDUWLOKDGRV�*UDPiWLFDV GH� JUDIRV� SRVVLELOLWDP�D� HVFROKD� GH� TXDO� WLSR� GH� SDUDOHOLVPR� VHUi�SRVVtYHO� QR� VLVWHPD�� &DGD� HVFROKD� SURYDYHOPHQWH� FRQGX]LUi� D� XP� WLSR� GLIHUHQWH� GH�VHPkQWLFD�FRQFRUUHQWH�SDUD�HVWH�VLVWHPD���1RUPDOPHQWH�RV�FDVRV�D��H�E��VmR�SHUPLWLGRV���(VWHV� FDVRV� UHSUHVHQWDP� XP� SDUDOHOLVPR� IRUWH� SRUTXH� p� XP� WLSR� VLPpWULFR� GH�SDUDOHOLVPR�� VH�GRLV�SDVVRV�GH�GHULYDomR�VO H�V� SRGHP�DFRQWHFHU�HP�SDUDOHOR� WDPEpP�SRGHP� DFRQWHFHU� FRQVHFXWLYDPHQWH� HP� TXDOTXHU� RUGHP� H� YLFH�YHUVD�� VHP� TXDOTXHU�DOWHUDomR� QR� UHVXOWDGR� GD� DSOLFDomR� GD� UHJUD�� �&DVR� F�� p� FKDPDGR�SDUDOHOLVPR� IUDFR� H�UHSUHVHQWD�SDUDOHOLVPR�DVVLPpWULFR��VH�GRLV�SDVVRV�GH�GHULYDomR�VO H�V� SRGHP�DFRQWHFHU�HP� SDUDOHOR� HOHV� WDPEpP� SRGHP� DFRQWHFHU� HP� SHOR� PHQRV� XPD� RUGHP�� &DVR� G��QRUPDOPHQWH� p� SURLELGR�� HPERUD� VRE� DOJXPDV� UHVWULo}HV� SRVVD� VHU� DSOLFDGR�� 1HVWH�WUDEDOKR�� FRQVLGHUD�VH� SDUDOHOLVPR� IRUWH�� SURLELQGR� D� H[HFXomR� SDUDOHOD� GH� UHJUDV� QDV�VLWXDo}HV�F��H�G��

'HILQLomR������ �3DUDOHOLVPR��'DGDV� GXDV� UHJUDV� DSOLFiYHLV� �U���P��� H� �U���P��� HP�XP�JUDIR�*���U���P���p�SDUDOHOD�D��U�� P����GHQRWDGR�SRU��U���P���__� �U���P����VH�P�¶�H�P�¶ VmR�WRWDLV��RQGH�

x 6��H�6� VmR�DSOLFDo}HV�GH��U���P���H��U���P����UHVSHFWLYDPHQWHx P�¶� �V� q P� ��/��Æ *�x P�¶� �V� q P� ��/�Æ *� DD([HPSOR�������3DUDOHOLVPR��1D�ILJXUD������*�UHSUHVHQWD�R�HVWDGR�DWXDO�GR�VLVWHPD� U� H�U� UHSUHVHQWDP�DV�UHJUDV�DSOLFiYHLV�HP�*��H�*���*� UHSUHVHQWDP�RV�HVWDGRV�UHVXOWDQWHV�GD�DSOLFDomR�GDV�UHJUDV��$QDOLVDQGR�P�¶�H�P�¶�p�SRVVtYHO�LGHQWLILFDU�TXH�U� H�U� SRGHP�VHU�H[HFXWDGDV�HP�SDUDOHOR��XPD�YH]�TXH� V� q P� ��/�Æ *� H�V� q P� ��/�Æ *���VmR�WRWDLV��
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),*85$ ���� ± 3DUDOHOLVPR�HQWUH�UHJUDV� DD'HILQLomR�������&RQMXQWR�&RQVLVWHQWH��'DGR�R�FRQMXQWR�5�� 5HJUDV$SOLFiYHLV*� (VWH�FRQMXQWR�p�FRQVLVWHQWH�VH���U���P���H��U���P���� 5��U���P��������U���P���
1RWDomR� 2�VtPEROR��� UHSUHVHQWD�TXH�QmR�Ki�FRQIOLWR�HQWUH�UHJUDV�DSOLFiYHLV�HQTXDQWR�R�VtPEROR���UHSUHVHQWD�FRQIOLWR� DD([HPSOR�������&RQMXQWR�&RQVLVWHQWH��1D�ILJXUD������R�FRQMXQWR�GH�5HJUDV$SOLFiYHLV*p� IRUPDGR� SRU�� ^�U���P���� �U���P���� �U���P���� �U���P���� �U���P��`�� VHQGR� TXH� GHQWUH� HVVDV�UHJUDV� �U���P����� �U���P�� H� �U���P������U���P���H��U���P������U���P��� $VVLP��RV�VHJXLQWHV�FRQMXQWRV��HQWUH�RXWUDV��VmR�FRQVLVWHQWHV�

&RQMXQWR�&RQVLVWHQWH���  �^�U���P�����U���P��`&RQMXQWR�&RQVLVWHQWH���  �^�U���P�����U���P��` DD��� *UDPiWLFDV�GH�*UDIRV�%DVHDGD�HP�2EMHWRV
8P�VLVWHPD�EDVHDGR�HP�REMHWRV�FRQVLVWH�GH�HQWLGDGHV�DXW{QRPDV��REMHWRV��TXH�FRPXQLFDP�H�FRRSHUDP�FRP�RXWUDV�HQWLGDGHV�DWUDYpV�GH�PHQVDJHQV��2�FRPSRUWDPHQWR�GH�XPD�HQWLGDGH�SRGH�VHU�GHVFULWR�DWUDYpV�GH�UHJUDV�TXH�VmR�DFLRQDGDV�SHOR�UHFHELPHQWR�GH�PHQVDJHQV� 5HJUDV�SRGHP�PXGDU�R�HVWDGR�GH�XPD�HQWLGDGH�H�RX�HQYLDU�PHQVDJHQV�D�RXWUDV�HQWLGDGHV��VHQGR�TXH�XPD�HQWLGDGH�SRGH�GHVHPSHQKDU�PXLWDV�Do}HV�HP�SDUDOHOR�3DUD HVSHFLILFDomR� GH� XP� VLVWHPD� EDVHDGR� HP� REMHWRV� p� QHFHVViULD� XPD�OLQJXDJHP� GH� HVSHFLILFDomR� TXH� VHMD� FDSD]� GH� UHSUHVHQWDU� HQWLGDGHV�� RX� PHOKRU�� RV�REMHWRV�GR�VLVWHPD�H�FRPSRUWDPHQWR�GH�WDLV�REMHWRV��*UDPiWLFDV�GH�JUDIRV�SRVVLELOLWDP�D�HVSHFLILFDomR�GH�VLVWHPDV�EDVHDGRV�HP�REMHWRV�DWUDYpV�GH�XP�WLSR�HVSHFLDO�GH�JUDPiWLFD�FKDPDGD�JUDPiWLFDV�GH�JUDIRV�EDVHDGD�HP�REMHWRV��REMHFW�EDVHG�JUDSK�JUDPPDUV���6HJXQGR� >5,%����@�� JUDPiWLFDV� GH� JUDIRV� EDVHDGD� HP� REMHWRV� DSUHVHQWDP�YDQWDJHQV��QR� ODGR�SUiWLFR��SHUPLWHP�TXH D�HVSHFLILFDomR�JDQKH�XP�HVWLOR�EDVHDGR�HP�REMHWR��PXLWR�IDPLOLDU�SDUD�D�PDLRULD�GRV�XVXiULRV��H�GHVWD�IRUPD�IDFLOLWDP�D�FRQVWUXomR��
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��
R� HQWHQGLPHQWR� H� FRQVHT�HQWHPHQWH� R� XVR� FRPR� EDVH� GH� LPSOHPHQWDomR�� QR� ODGR�WHyULFR��DV�UHVWULo}HV�SHUPLWHP�XPD�LPSOHPHQWDomR�HILFLHQWH�GR�FRPSRUWDPHQWR�GH�XPD�JUDPiWLFD�GH�JUDIRV��DVVLP�FRPR�IDFLOLWD�DV�DQiOLVHV�GD�JUDPiWLFD��%DVLFDPHQWH��IRUDP�LPSRVWDV�UHVWULo}HV�QRV�WLSRV�GH�JUDIRV�TXH�VmR�XVDGRV�H�QRV�WLSRV�GH�FRPSRUWDPHQWRV�TXH�DV�UHJUDV�SRGHP�HVSHFLILFDU��&DGD�JUDIR�EDVHDGR�HP�REMHWR�SRGH�VHU�FRPSRVWR�SRU�LQVWkQFLDV� GH� YpUWLFHV� H� DUFRV� TXH� UHSUHVHQWDP� HQWLGDGHV�� PHQVDJHQV�� DWULEXWRV� H�SDUkPHWURV�� $OpP� GLVVR�� VmR� XWLOL]DGRV� WLSRV� DEVWUDWRV� GH� GDGRV� FRPR� DWULEXWRV� SDUD�YpUWLFHV��SHUPLWLQGR�XPD�IRUPD�PHOKRU�GH�GHVFUHYHU�R�VLVWHPD�1D� ILJXUD� ����� SRGH�VH� REVHUYDU� TXH� RV� YpUWLFHV� UHSUHVHQWDP� HQWLGDGHV��PHQVDJHQV�H�WLSRV�DEVWUDWRV�GH�GDGRV��RQGH�RV�HOHPHQWRV�GH�WLSRV�DEVWUDWRV�GH�GDGRV�VmR�DGPLWLGRV�FRPR�DWULEXWRV�GH�HQWLGDGHV��DWU��H�DWU���H�RX�SDUkPHWURV�GH�PHQVDJHQV��SDU��H�SDU����

),*85$ ���� ± *UDIR�WLSR�EDVHDGR�HP�REMHWR�
1D�VHomR�����JUDPiWLFD�GH�JUDIRV�IRL�GHILQLGD�FRPR�XPD�WXSOD�FRPSRVWD�GH�XP�JUDIR�WLSR�� XP� JUDIR� LQLFLDO� H� XP� FRQMXQWR� GH� UHJUDV�� $VVLP�� SRGH�VH� GL]HU� TXH�JUDPiWLFDV� GH� JUDIRV� EDVHDGDV� HP� REMHWRV� VmR� GXSODPHQWH� WLSDGDV�� 3RLV�� DOpP� GD�WLSDJHP�HVWDEHOHFLGD�SHOR�JUDIR�WLSR�GD�JUDPiWLFD��VHUmR�XWLOL]DGRV�FRQMXQWRV�GH�UyWXORV��WLSRV� GH� YpUWLFHV� H� WLSRV� GH� DUFRV�� HVWDEHOHFLGRV� D� SDUWLU� GR� JUDIR�WLSR� EDVHDGR HP�REMHWR�� H� DOJXPDV� UHVWULo}HV� �XP� DUFR� TXH� WHP� FRPR� RULJHP� XP� YpUWLFH� GR� WLSR�PHQVDJHP� GHYH� WHU� FRPR� GHVWLQR� XP� YpUWLFH� GR� WLSR� HQWLGDGH�� SDUD� JDUDQWLU� TXH� D�RULJHP�H�R�GHVWLQR�GRV�DUFRV�VHMDP�FRQVLVWHQWHV�TXDQWR�DRV�WLSRV�HVWDEHOHFLGRV�QR�JUDIR�WLSR�EDVHDGR�HP�REMHWR��YHMD�R�H[HPSOR�������

([HPSOR������1D�ILJXUD������*7%2 UHSUHVHQWD�R�JUDIR�WLSR�EDVHDGR�HP�REMHWR��*7 R�JUDIR�WLSR� GD� HQWLGDGH� 7UDLQ H�*, R� JUDIR� LQLFLDO� GD� HQWLGDGH� 7UDLQ�� VHQGR� TXH�*,� p�WLSDGR�D�SDUWLU�GDV�UHSUHVHQWDo}HV�IHLWDV�HP�*7��3DUD�VLPSOLILFDU�R�GHVHQKR�GRV�JUDIRV��RV�DUFRV�TXH�WHP�FRPR�GHVWLQR�WLSRV�DEVWUDWRV�GH�GDGRV�VHUmR�UHSUHVHQWDGRV�GHQWUR�GDV�FDL[DV�TXH�UHSUHVHQWDP�DV�HQWLGDGHV��*7 p�WLSDGR�D�SDUWLU�GH�GHILQLo}HV�IHLWDV�HP�*7%2��RQGH�RV�YpUWLFHV�GHYHP�VHU�GRV�WLSRV��HQWLGDGH��PHQVDJHP�RX�$'7��RV�DUFRV�GHYHP�VHU�GRV�WLSRV��DWULEXWR��SDUkPHWUR�RX�GHVWLQR��VHQGR�TXH�R�WLSR�GR�YpUWLFH�RULJHP�H�R�WLSR�GR�YpUWLFH�GHVWLQR�GH�FDGD�DUFR�DSUHVHQWD�UHVWULo}HV��2�PRUILVPR�GH�*7 SDUD�*7%2 PDSHLD�RV�DUFRV�FXUU��QH[W��JDWH�H�Q�SDUD�DWU� H�RV�DUFRV�SRV1H[W��SRV*DWH��ZDLW�H�VWDWLRQ SDUD�DWU��

(QWLGDGH 0HQVDJHPWPLQ WPD[
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),*85$ ���� ± *UDIR�GXSODPHQWH�WLSDGR� DD3DUD�PDLRUHV�GHWDOKHV�H�GHILQLo}HV�IRUPDLV�GH�*7%2�YHMD�>'27����@�

*7%2
(QWLGDGH WPLQ WPD[
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� 3/$786

3/$786�p� XP� DPELHQWH� TXH� SHUPLWH� D� FRQVWUXomR� GH�PRGHORV� GH� VLPXODomR�EDVHDGRV�HP�WpFQLFDV�GH�HVSHFLILFDomR�IRUPDO�6HJXQGR� >&23����@�� R� PRGHOR� GH� XP� VLVWHPD� GH� FRQWUROH� FRQVWUXtGR� QR�DPELHQWH�3/$786�QmR�p�FRPSRVWR�SRU�XP�~QLFR�PyGXOR��PDV�SRU�XPD�FRPSRVLomR�GH�FRPSRQHQWHV� LQGLYLGXDLV�� TXH� IDFLOLWDP� D� PRGHODJHP� GH� VLVWHPDV� FRPSOH[RV�� ,VWR�LPSOLFD� TXH� D� OLQJXDJHP�GH� HVSHFLILFDomR� IRUPDO� HVFROKLGD�SDUD� HVSHFLILFDU� R�PRGHOR�GHYH�DSUHVHQWDU�RSHUDGRUHV�GH�FRPSRVLomR��2�XVR�GH�RSHUDGRUHV�GH�FRPSRVLomR�GHILQH�XPD PDQHLUD� GH� HVSHFLILFDU� PRGHORV� GH� VLPXODomR� QRV� TXDLV� R� FRPSRUWDPHQWR� GR�VLVWHPD�FRPR�XP�WRGR�SRGH�VHU�GHULYDGR�GR�FRPSRUWDPHQWR�GH�VXDV�SDUWHV��$� DUTXLWHWXUD� 3/$786� p� PRGXODU�� )HUUDPHQWDV� LQGHSHQGHQWHV� SHUPLWHP� D�HVSHFLILFDomR� GDV� HQWLGDGHV�� D� GHILQLomR GRV� HOHPHQWRV� GD� FROHWD� GH� GDGRV� SDUD�HVWDWtVWLFD�H�D�GHILQLomR�GRV�HOHPHQWRV�GH�YLVXDOL]DomR�GD�VLPXODomR��$� LQGHSHQGrQFLD�HQWUH�DV�GHILQLo}HV�PHOKRUD�D�IOH[LELOLGDGH�GD�HVSHFLILFDomR�GH�XPD�HQWLGDGH��XPD�YH]�TXH� D� HVSHFLILFDomR� SRGH� VHU� UHXVDGD� IDFLOPHQWH� DWUDYpV� GH� PXGDQoDV� QDV�LPSOHPHQWDo}HV�GH�DQLPDomR�H�HVWDWtVWLFD�3/$786�XVD�JUDPiWLFDV�GH�JUDIRV�FRPR� IHUUDPHQWD�GHVFULWLYD��PDV�QmR�XPD�JUDPiWLFD� GH� JUDIRV� XVXDO� H� VLP� XPD� JUDPiWLFD� FKDPDGD� GH� JUDPiWLFDV� GH� JUDIRV�EDVHDGDV� HP� REMHWRV�� RQGH� D� HVSHFLILFDomR� JDQKD� XP� HVWLOR� EDVHDGR� HP� REMHWRV���2ULJLQDOPHQWH��R�IRUPDOLVPR�GH�JUDPiWLFDV�GH�JUDIRV�QmR�LQFOXL�D�QRomR�GH�WHPSR��0DV�D� QHFHVVLGDGH� GH� GHVFUHYHU� PRGHORV� GH� VLPXODomR� IH]� FRP� TXH� R� FRQFHLWR� GH� WHPSR�IRVVH�LQFRUSRUDGR�$V�SUy[LPDV�VHo}HV�DSUHVHQWDP�GHWDOKHV�VREUH��R�DPELHQWH��D�HVWUXWXUD��R�WLSR�GH�JUDPiWLFD�GH�JUDIRV�XWLOL]DGD�QR�3/$786��GHILQLo}HV�SDUD�DV�HQWLGDGHV��R�PRGHOR�GH�VLPXODomR��H�GD�VLPXODomR��$�VHomR�����DSUHVHQWD�D�DUTXLWHWXUD�GR�DPELHQWH��$�VHomR�����WUDWD� GD� HVWUXWXUD� GH� XPD� HVSHFLILFDomR� GR� 3/$786�� $� VHomR� ���� GHILQH� R� WLSR� GH�JUDPiWLFDV�GH�JUDIRV�XWLOL]DGD�QR�3/$786��$�VHomR�����WUDWD�GDV�HQWLGDGHV��$�VHomR�����DSUHVHQWD� XP� H[HPSOR� GH� XP� VLVWHPD� GH� IHUURYLD�� $� VHomR� ���� GHILQH� R� PRGHOR� GH�VLPXODomR�GD�IHUURYLD�H�D�VHomR�����WUDWD�GD VLPXODomR�
��� $UTXLWHWXUD�3/$786

2�DPELHQWH�3/$786�p�XP�DPELHQWH�GH�VLPXODomR�TXH�SHUPLWH�D�UHDOL]DomR�GH�VLPXODo}HV� VREUH� RV� PRGHORV� GHVFULWRV� DWUDYpV� GH� JUDPiWLFDV� GH� JUDIRV� EDVHDGDV� HP�REMHWRV�� 3/$786� DSUHVHQWD� XPD� DUTXLWHWXUD� PRGXODU�� IRUPDGD� SRU� IHUUDPHQWDV�LQGHSHQGHQWHV� TXH� SHUPLWHP�D� HVSHFLILFDomR�GDV� HQWLGDGHV�� D� GHILQLomR�GRV� HOHPHQWRV�GD� FROHWD� GH� GDGRV� SDUD� HVWDWtVWLFD� H� D� GHILQLomR� GRV� HOHPHQWRV� GH� YLVXDOL]DomR� GD�VLPXODomR��SRVVLELOLWDQGR�D�FRQVWUXomR�GRV�PRGHORV�DWUDYpV�GD�IHUUDPHQWD�GH�HGLomR GH�PRGHORV�� 3DUD� TXH� D� VLPXODomR� VHMD� SRVVtYHO� p� SUHFLVR� TXH� KDMD� XPD� GHVFULomR� GR�PRGHOR�� MXQWR� FRP� D� GHVFULomR� GD� VLPXODomR�� $VVLP�� ORWHV� GH� GDGRV� VHUmR� JHUDGRV� D�SDUWLU� GD� VLPXODomR�� SRVVLELOLWDQGR� D� DQiOLVH� DWUDYpV� GD� IHUUDPHQWD� DQDOLVDGRUD� GH�UHVXOWDGRV��$�DQiOLVH�SHUPLWLUi�D�YDOLGDomR��JDUDQWLQGR�TXH�DV�SURSULHGDGHV�GR�VLVWHPD�VHMDP�DWHQGLGDV�DQWHV�PHVPR�GD�LPSOHPHQWDomR��$�ILJXUD�����DSUHVHQWD�R�HVTXHPD�GD�DUTXLWHWXUD�GR�3/$786�



��

),*85$ ��� ± $UTXLWHWXUD�GR�3/$786�
$� IHUUDPHQWD� GH� HGLomR� GDV� HQWLGDGHV� SHUPLWH� D� HVSHFLILFDomR� GDV� HQWLGDGHV�LVRODGDV�TXH�SRGHP�VHU�DUPD]HQDGDV�QXPD�ELEOLRWHFD�SDUD�XVR�SRVWHULRU� �SDUD�FRPSRU�PRGHORV���2�XVR�GR�IRUPDOLVPR�GH�JUDPiWLFDV�GH�JUDIRV�SHUPLWH�D�GHVFULomR�GH�WRGRV�RVDVSHFWRV�GH�XPD�HQWLGDGH�� VHQGR�HODV�� HVWUXWXUD�HVWiWLFD� �DWULEXWRV���HVWUXWXUD�GLQkPLFD��FRPSRUWDPHQWR��H�LQWHUIDFH�GH�SDVVDJHP�GH�PHQVDJHP�PDLV�D�LQWHUIDFH�FRP�D�FROHomR�HVWDWtVWLFD� H� HOHPHQWRV� YLVXDOL]DGRUHV�� $� IHUUDPHQWD� GH� HGLomR� GDV� HQWLGDGHV� p�EDVLFDPHQWH�FRPSRVWD�SRU�WUrV�PyGXORV��HGLWRU�GR�JUDIR�WLSR��HGLWRU�GR�HVWDGR�LQLFLDO�GR�JUDIR�H�HGLWRU�GH�UHJUDV��2�HGLWRU�GH�UHJUDV�WHP�YiULRV�VHUYLoRV�TXH�VLPSOLILFDP�D�HGLomR�GDV�UHJUDV��(VWHV�VHUYLoRV�VmR�WmR�VLPSOHV�FRPR�D�FDSDFLGDGH�GH�FRSLDU�H�PRYHU�UHJUDV��EHP� FRPR� D� JHUDomR� DXWRPiWLFD� GR� ³ODGR� HVTXHUGR´� GD� UHJUD�� $OpP� GLVVR�� WRGRV� RV�YpUWLFHV� H� DUFRV� VmR� LQVWDQFLDGRV� D� SDUWLU� GD� GHILQLomR� IHLWD� SDUD� R� JUDIR�WLSR� �YHMD�GHWDOKHV�QD� VHomR�������5HJUDV� UHSUHVHQWDP�R� FRPSRUWDPHQWR�GR� VLVWHPD��$�GHVFULomR�GR� FRPSRUWDPHQWR� SUHFLVD� VHU� LQGHSHQGHQWH� GDV� RXWUDV� �YLVXDOL]DomR� H� HVWDWtVWLFD��SRUTXH�HVWD�p� UHDOPHQWH�D�HVSHFLILFDomR�GH�XP�PRGHOR� VHPkQWLFR�GR�VLVWHPD�TXH�VHUi�VLPXODGR��D�YHULILFDomR�IRUPDO�GHYH�VHU�EDVHDGD�VRPHQWH�QHVWD�GHVFULomR���(QTXDQWR�RV�FRPSRUWDPHQWRV�VmR�GHVFULWRV�FRP�JUDPiWLFDV�GH�JUDIRV��D�HVSHFLILFDomR�GD�DQLPDomR�H�D� HVWDWtVWLFD� GH� XPD� HQWLGDGH� VmR� GHVFULWDV� FRPR� UHILQDPHQWRV� GR� FRPSRUWDPHQWR� GH�JUDPiWLFDV� GH� JUDIRV� �SHOD� DGLomR� GR� FRPSRUWDPHQWR� GH� JUDPiWLFDV� GH� JUDIRV�FRUUHVSRQGHQGR�jV�FKDPDGDV�UHDLV�GH�SURFHGLPHQWRV�GH�DQLPDomR�H�HVWDWtVWLFDV���,VWR�p�IHLWR�� SDUD� PHOKRUDU� D� IOH[LELOLGDGH� GD� HVSHFLILFDomR� GH� XPD� HQWLGDGH�� TXH� SRGH� VHU�UHXVDGD�IDFLOPHQWH�DWUDYpV�GH�PXGDQoDV�QDV�LPSOHPHQWDo}HV�GH�DQLPDomR�H�HVWDWtVWLFD��3DUD�REWHU�D�HVSHFLILFDomR�GH�XP�FRPSRQHQWH��R�DPELHQWH�FRUUHVSRQGHQWH�jV�JUDPiWLFDV�GH� JUDIRV�� DQLPDomR� H� HVWDWtVWLFD� p� FRPSRVWR� GH� RSHUDGRUHV� GH� FRPSRVLomR� GH�JUDPiWLFDV� GH� JUDIRV� GHILQLGR� HP� >5,%��@�� 2� XVR� GH� XPD� LQWHUIDFH� JDUDQWH� TXH� D�HVSHFLILFDomR� GH� FRPSRQHQWHV� VHMD� RFXOWDGD� GH� RXWURV� FRPSRQHQWHV�� 'XUDQWH� D�VLPXODomR�� LVWR� WDPEpP� SHUPLWH� D� VXEVWLWXLomR� GH� FRPSRQHQWHV� VLPXODGRV� SRU�FRUUHVSRQGHQWHV� UHDLV� VHP� WHU�TXH� ID]HU�QHQKXPD�PXGDQoD�HP�RXWURV�FRPSRQHQWHV��R�FRPSRQHQWH�UHDO�WHP�TXH�VH�FRPSRUWDU��SURFHGHU�GH�DFRUGR�FRP�D�LQWHUIDFH�GD�HQWLGDGH�TXH�HVWi�VHQGR�VXEVWLWXtGD�SRU�HOH��

(GLWRUGH9LVXDOL]DomR
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(GLWRUGH�([SHULPHQWRV

6LPXODGRU )HUUDPHQWD�GH$QiOLVH�GRV�5HVXOWDGRV



��
��� (VWUXWXUD�GH�XPD�(VSHFLILFDomR�GR�3/$786

6HJXQGR� >&23����@�� D� GHVFULomR� GH� XP� VLVWHPD� GH� FRQWUROH� FRQVWUXtGR� QR�DPELHQWH�3/$786�QmR�p�FRPSRVWD�SRU�XP�~QLFR�PyGXOR��PDV�SRU�XPD�FRPSRVLomR�GH�FRPSRQHQWHV� LQGLYLGXDLV�� TXH� IDFLOLWDP� D� PRGHODJHP� GH� VLVWHPDV� FRPSOH[RV�� ,VWR�LPSOLFD� TXH� D� OLQJXDJHP� GH� HVSHFLILFDomR� IRUPDO� HVFROKLGD� SDUD� GHVFUHYHU� R�PRGHOR�GHYH� DSUHVHQWDU� RSHUDGRUHV� GH� FRPSRVLomR�� 3RLV�� DWUDYpV� GR� XVR� GH� RSHUDGRUHV� GH�FRPSRVLomR�� GHILQH�VH� XPD�PDQHLUD� GH� HVSHFLILFDU�PRGHORV� GH� VLPXODomR� QRV� TXDLV� R�FRPSRUWDPHQWR�GR�VLVWHPD�FRPR�XP�WRGR�SRGH�VHU�GHULYDGR�GR�FRPSRUWDPHQWR�GH�VXDV�SDUWHV�� (P� GLYHUVRV� IRUPDOLVPRV� GH� HVSHFLILFDomR� GH� VLVWHPDV� FRQFRUUHQWHV�� R�FRPSRUWDPHQWR� GH� FRPSRQHQWHV� LQGLYLGXDLV� LVRODGRV� QmR� SRGH� VHU� GHWHUPLQDGR�>&23����@�� ,VVR� DFDED� SRU� FDUDFWHUL]DU� XP� SUREOHPD�� SRUTXH� TXDOTXHU� FRQVLGHUDomR�VREUH� R� FRPSRUWDPHQWR� GR� VLVWHPD� Vy� SRGH� VHU� IHLWD� GHSRLV� GD�PRGHODJHP�FRPSOHWD��(P� >5,%��@� >5,%��D@� IRL� GHILQLGD� XPD� PDQHLUD� GH� FRQVWUXLU� HVSHFLILFDo}HV� XVDQGR�FRPSRQHQWHV�� GHVFULWRV� FRP� JUDPiWLFDV� GH� JUDIRV�� RQGH� R� FRPSRUWDPHQWR� LQGLYLGXDO�SRGH� VHU� GHWHUPLQDGR� H� SUHVHUYDGR� SHORV� RSHUDGRUHV� GH� FRPSRVLomR� TXH� FRPS}HP� R�VLVWHPD�� $VVLP�� VHJXQGR� >&23����@�� IRL� SRVVtYHO� DFKDU� XP� FDPLQKR� SDUD� PRGHODU�VLVWHPDV� FRQFRUUHQWHV� RQGH� R� FRPSRUWDPHQWR�GR� VLVWHPD� LQWHLUR�SRGH� VHU�GHULYDGR�GH�FRPSRUWDPHQWRV�LQGLYLGXDLV�1R� 3/$786� XP� VLVWHPD� p� FRPSRVWR� SRU� HQWLGDGHV�� RQGH� XPD� HQWLGDGH� p�GHVFULWD� SRU� XPD� JUDPiWLFD� H� D� LQWHUIDFH� SRU� XP� FRQMXQWR� GH� UHJUDV� GHVFUHYHQGR� DV�PHQVDJHQV� H� SDUkPHWURV� FRUUHVSRQGHQWHV� TXH� VmR� XVDGRV� SRU� HVVDV� HQWLGDGHV�� $�JUDPiWLFD� TXH� GHVFUHYH� RV� FRPSRQHQWHV� p� REWLGD� SHOD� FRPSRVLomR� GH� JUDPiWLFDV� TXH�GHVFUHYHP� R� FRPSRUWDPHQWR�� D� HVWDWtVWLFD� H� D� DQLPDomR� �YHMD� ILJXUD� ������ 2�FRPSRUWDPHQWR� p� D� HVWUXWXUD� GLQkPLFD� GD� HQWLGDGH� GHVFULWD� DWUDYpV� GH� JUDPiWLFDV� GH�JUDIRV��VHQGR�FDUDFWHUL]DGD�SRU�XP�JUDIR�WLSR��XP�JUDIR�LQLFLDO�H�XP�FRQMXQWR�GH�UHJUDV�TXH� VmR� DWLYDGDV� SHOR� HQYLR� GH� PHQVDJHQV� �WULJJHUV�� H� TXH� DFDEDP� SRU� GHVFUHYHU� D�UHDomR� GH� XPD HQWLGDGH� DR� UHFHEHU� XPD� GHWHUPLQDGD� PHQVDJHP�� -i� D� HVWDWtVWLFD� H� D�DQLPDomR�VmR�UHILQDPHQWRV�GR�FRPSRUWDPHQWR��RX�VHMD��QmR�SRGHP�LQFOXLU�R�WUDWDPHQWR�GH� QRYRV� WLSRV� GH� PHQVDJHQV� SHOD� HQWLGDGH�� R� TXH� LPSOLFD� TXH� QmR� VmR� UHFHELGDV�PHQVDJHQV�SURYHQLHQWHV�GRV�PyGXORV�GH�DQLPDomR�H�RX�HVWDWtVWLFD��DSHQDV�VmR�HQYLDGDV�PHQVDJHQV� SDUD� HVWHV� PyGXORV�� GHVWD� IRUPD� R� RSHUDGRU� GH� FRPSRVLomR� JDUDQWH�� SRU�H[HPSOR��TXH�TXDOTXHU�SURFHGLPHQWR�XVDGR�SDUD�FROHWDU�HVWDWtVWLFDV�QmR�WHQKD�LQIOXrQFLD�QR�FRPSRUWDPHQWR�GR�VLVWHPD�

),*85$ ��� ± 0RGHOR�GH�XP�VLVWHPD�GH�FRQWUROH�

6WDWLVWLFV **$QLPDWLRQ **
%HKDYLRXU�**

,QWHUIDFH



��
��� 7LSR�GH�*UDPiWLFDV�GH�*UDIRV�XVDGD�QR�3/$786

$� UHSUHVHQWDomR� GH� VLVWHPDV� DWUDYpV� GH� JUDPiWLFDV� GH� JUDIRV� SRGH� VHU� IHLWD�DWUDYpV� GH� JUDIRV� VLPSOHV�� TXH� FRQVLVWHP�DSHQDV� GH� DUFRV� H�YpUWLFHV��0DV�JHUDOPHQWH��VHJXQGR� >'(+����@�� VmR� XWLOL]DGRV� DOJXQV� PHFDQLVPRV� GH� WLSDJHP� QRV� JUDIRV�� $�WLSDJHP�GH�JUDIRV�SRGH�VHU�IHLWD�SHOR�XVR�GH�UyWXORV��FDGD�DUFR�YpUWLFH�p�URWXODGR�FRP�XP�HOHPHQWR�GH�XP�DOIDEHWR�¦ GH�UyWXORV���DWULEXWRV��RQGH�WLSRV�DEVWUDWRV�GH�GDGRV�VmR�XVDGRV��RX�JUDIR�WLSR��RQGH�XP�JUDIR�p�XWLOL]DGR�FRPR�WLSR���1R� 3/$786� D� WLSDJHP� GH� JUDIRV� p� IHLWD� DWUDYpV� GH� XP� PHFDQLVPR� PDLV�SRGHURVR�� TXH� WRUQD� D� OLQJXDJHP�GH� HVSHFLILFDomR�PDLV� DEVWUDWD��(P�YH]�GH�XVDU�XPD�JUDPiWLFD� GH� JUDIRV� XVXDO�� 3/$786� XWLOL]D� JUDPiWLFDV� FKDPDGDV� GH� JUDPiWLFDV� GH�JUDIRV� EDVHDGDV� HP� REMHWRV� �YHMD� VHomR� ������ RQGH� FDGD� HQWLGDGH� GHVFULWD� SRGH� VHU�UHIHUHQFLDGD�FRPR�XPD�FODVVH��H�FDGD�LQVWkQFLD�SRGH�VHU�YLVWD�FRPR�XP�REMHWR��$VVLP��D�UHSUHVHQWDomR�GRV�VLVWHPDV�JDQKD�XP�HVWLOR�EDVHDGR�HP�REMHWRV�x *UDIR� &DGD�JUDIR�GHVFULWR�SHOD�JUDPiWLFD�GH�JUDIRV�EDVHDGD�HP�REMHWR�p�FRPSRVWR�SRU� LQVWkQFLDV�GH�YpUWLFHV�H�DUFRV��YHMD�ILJXUD��������2V�YpUWLFHV�UHSUHVHQWDP�HQWLGDGHV��WLSRV�DEVWUDWRV�GH�GDGRV��WHPSR�H�PHQVDJHQV��RQGH�WLPH� VWDPSV� � WPLQ� H� WPD[� VmR� DWULEXWRV� HVSHFLDLV� GH� XPD� PHQVDJHP��(OHPHQWRV� GH� WLSRV� DEVWUDWRV� GH� GDGRV� VmR� DGPLWLGRV� FRPR� DWULEXWRV� GH�HQWLGDGHV� H�RX� SDUkPHWURV� GH� PHQVDJHQV�� 8P� YpUWLFH� GR� WLSR� PHQVDJHP�GHYH�VHU�FRQHFWDGR�D�SHOR�PHQRV�XPD�HQWLGDGH��7LPH�VWDPSV GHVFUHYHP�R�LQWHUYDOR� GH� WHPSR� QR� TXDO� D� PHQVDJHP� GHYH� RFRUUHU� HP� WHUPRV� GH�XQLGDGHV� GH� WHPSR� PtQLPD� H� Pi[LPD� UHODWLYDV� DR� WHPSR� FRUUHQWH� �YHMD�VHomR� �������� (VVHV� WLPH� VWDPSV �WPLQ� H� WPD[�� VmR� DVVRFLDGRV� SDUD� FDGD�PHQVDJHP� �QD�RPLVVmR� VmR�XVDGRV�YDORUHV�SDGU}HV���1RWH�TXH�R�JUDIR�GD�ILJXUD������GHILQH�VRPHQWH�RV�WLSRV�SRVVtYHLV�GH�YpUWLFHV�H�DUFRV��QmR�REULJD�HQWLGDGHV� RX� PHQVDJHQV� D� WHUHP� DWULEXWRV�� H� VLP� HVSHFLILFD� TXH� VH� XPD�HQWLGDGH� WHP�DWULEXWRV�� HOHV� GHYHP� VHU� GR� WLSR�$'7�RX� GR� WLSR� HQWLGDGH��SRU�H[HPSOR��x *UDIR�WLSR� 3DUD�FDGD�HQWLGDGH�H[LVWH�XP�JUDIR�GHQRPLQDGR�JUDIR�WLSR�GD� HQWLGDGH� TXH� FRQWpP� LQIRUPDo}HV� VREUH� WRGRV� RV� DWULEXWRV� GHVWD�HQWLGDGH�� UHODFLRQDPHQWRV� FRP� RXWUDV� HQWLGDGHV�� H� PHQVDJHQV�HQYLDGDV�UHFHELGDV� SHOD� HQWLGDGH�� (VWH� JUDIR�WLSR� p� XPD� LQVWDQFLDomR�GH�XP�JUDIR�WLSR�EDVHDGR�HP�REMHWRV�GHVFULWR�QD�ILJXUD�������7RGDV�DV�UHJUDV� TXH� GHVFUHYHP� R� FRPSRUWDPHQWR� GD� HQWLGDGH� Vy� SRGHP�UHIHUHQFLDU�LWHQV�GHILQLGRV�QHVWH�JUDIR�WLSR�x 5HJUDV� 8PD� UHJUD� GHYH� H[SUHVVDU� D� UHDomR� GH� XPD� HQWLGDGH� DR�UHFHEHU� XPD� GHWHUPLQDGD� PHQVDJHP�� 3RUWDQWR�� R� ODGR� HVTXHUGR� GD�UHJUD� GHYH� DSUHVHQWDU� DSHQDV� XP� YpUWLFH� GR� WLSR� PHQVDJHP�� TXH� p�GHOHWDGR�SHOD� UHJUD� �VLJQLILFDQGR�TXH� D�PHQVDJHP� IRL�SURFHVVDGD���2�ODGR�HVTXHUGR�H�GLUHLWR�GD�UHJUD�GHYHP�DSUHVHQWDU�DSHQDV�DWULEXWRV�GD�HQWLGDGH� TXH� UHFHEH� D�PHQVDJHP�H�SDUkPHWURV� GHVVD�PHQVDJHP� �LVWR�JDUDQWH� TXH� R� SULQFLSDO� HQFDSVXODPHQWR� QmR� VHUi� TXHEUDGR���1R� ODGR�GLUHLWR�GD�UHJUD�RV�DWULEXWRV�SRGHP�DVVXPLU�YDORUHV�GLIHUHQWHV�H�QRYDV�PHQVDJHQV�SRGHP�VHU�FULDGDV�
� 'HVFUHYH�R� LQWHUYDOR�GH�WHPSR��IDWRU� LQWHUHVVDQWH�SDUD�D�VLPXODomR��QR�TXDO�D�PHQVDJHP�GHYH�RFRUUHU�HP�WHUPRV�GH�XQLGDGH�GH�WHPSR�PtQLPD��WPLQ��RX�Pi[LPD��WPD[��HP�UHODomR�DR�WHPSR�FRUUHQWH�



��
x *UDPiWLFD� GH� *UDIRV� 8PD� JUDPiWLFD� GH� JUDIRV� FRQVLVWH� GH� XP�JUDIR�WLSR�� XP� JUDIR� LQLFLDO� H� XP� FRQMXQWR� GH� UHJUDV�� 2� JUDIR�WLSR� p�GHVFULWR�SRU�WLSRV�TXH�VHUmR�XVDGRV�QHVWD�JUDPiWLFD��HVSHFLILFD�RV�WLSRV�GH� HQWLGDGHV�� PHQVDJHQV�� $'7�� DWULEXWRV� H� SDUkPHWURV� TXH� VmR�SRVVtYHLV�± FRPR�SDUWH�GD�HVWUXWXUD�GH�XPD�FODVVH�GHVFULWLYD���2�JUDIR�LQLFLDO� HVSHFLILFD� R� HVWDGR� LQLFLDO�GR� VLVWHPD� �GHQWUR�GD� HVSHFLILFDomR�GH� XPD� HQWLGDGH�� HVWH� HVWDGR� SRGH� VHU� HVSHFLILFDGR� GH� XPD� IRUPD�DEVWUDWD�� WRUQDQGR�VH� FRQFUHWR� TXDQGR� IRU� FRQVWUXtGR� R� PRGHOR� GH�VLPXODomR��FRQWHQGR�LQVWkQFLDV�GH�WRGDV�DV�HQWLGDGHV�HQYROYLGDV�QHVWH�VLVWHPD���5HJUDV�VmR�HVSHFLILFDGDV�DWUDYpV�GH� LQVWkQFLDV�GDV�HQWLGDGHV�UHDJLQGR�D�PHQVDJHQV�UHFHELGDV�

����� $VSHFWRV�GH�WHPSR
2ULJLQDOPHQWH�� R� IRUPDOLVPR� GH� JUDPiWLFDV� GH� JUDIRV� QmR� LQFOXL� D� QRomR� GH�WHPSR��0DV�D�QHFHVVLGDGH�GH�PRGHODU�VLVWHPDV�HP�WHPSR�UHDO�IH]�FRP�TXH�D�RSomR�GH�LQFRUSRUDU� HVWH� FRQFHLWR� GHQWUR� GR�PRGHOR�� IRVVH� HVFROKLGD�� 6HJXQGR� >5,%����@�� HVWi�HVFROKD�IRL�JXLDGD�SHOD�VHPkQWLFD�GH�JUDPiWLFDV�GH�JUDIRV�H�R�FRPSRUWDPHQWR�HVSHUDGR�SDUD�FDGD� WLSR�GH� VLVWHPD�TXH�VH�GHVHMD�PRGHODU��2�VHJXLQWH�TXHVWLRQDPHQWR� WHP�VLGR�FRQVLGHUDGR��FRPR�HP�>7$1��@��x &RPR� R� WHPSR� GHYH� VHU� LQFRUSRUDGR" 6HJXQGR� >5,%����@�� Ki� PXLWDV�HVFROKDV�GH�RQGH�FRORFDU�R�WHPSR��UHJUDV��PHQVDJHQV��HQWLGDGHV��$�GHFLVmR�IRL� FRORFDU� WLPH� VWDPSV QDV� PHQVDJHQV� GHVFUHYHQGR� TXDQGR� HODV� VHUmR�HQYLDGDV�WUDWDGDV��$VVLP��SRGH�VH�SURJUDPDU�FHUWRV�HYHQWRV�SDUD�DFRQWHFHU�HP�DOJXP�WHPSR�HVSHFtILFR�QR�IXWXUR��&RPR�UHJUDV�QmR� WHP� WLPH�VWDPSV��DVVXPH�VH�TXH�D�DSOLFDomR�GH�XPD�UHJUD�p�LQVWDQWkQHD�x 4XH� WLSR� GH� VHPkQWLFD� GHYH� VHU� DGRWDGD" $V� SRVVLELOLGDGHV� SULQFLSDLV�VmR��VHPkQWLFD�GH�WHPSR�IUDFD�H�IRUWH��1R�SULPHLUR�FDVR��D�PHQVDJHP�QmR�p�IRUoDGD�D�VHU�WUDWDGD��PDV�VH�IRUoDGD��HOD�GHYH�HVWDU�GHQWUR�GR�LQWHUYDOR�GH�WHPSR� HVSHFLILFDGR���1R�~OWLPR�FDVR�� VH� D�PHQVDJHP�p� HQYLDGD�� HOD� GHYH�VHU�WUDWDGD��$GRWRX�VH�R�VHJXQGR�FDVR��SRLV�XP�GRV�SULQFLSDLV�LQWHUHVVHV�p�PRGHODU� VLVWHPDV� IRUWHV� GH� WHPSR� UHDO� �VLVWHPDV� QR� TXDO� D� YLRODomR� GH�GHDGOLQH p� IDWDO��� &RQWXGR�� D HVFROKD� GH� TXDLV� PHQVDJHQV� GHYHP� VHU�WUDWDGDV� QR� WHPSR� FRUUHQWH� p� IHLWD� SRU� FDGD� HQWLGDGH�� LVWR� p� SRVVtYHO�FRQVLGHUDQGR�TXH�PRGHORV�WHP�GLIHUHQWHV�WLSRV�GH�FRPSRUWDPHQWRV�SDUD�DV�HQWLGDGHV�$� XQLGDGH� GH� WHPSR�GHYH� VHU� GHILQLGD� QD� HVSHFLILFDomR��2V� WLPH� VWDPSV GDV�PHQVDJHQV� HVWmR� QD� IRUPD�� �WPLQ�� WPD[!�� FRP� WPLQ� d WPD[�� RQGH� WPLQ� H WPD[�UHSUHVHQWDP� R� Q~PHUR� PtQLPR�Pi[LPR� HP� XQLGDGHV� GH� WHPSR�� LQLFLDOL]DGR� FRP� R�WHPSR�FRUUHQWH�� GHQWUH�R�TXDO� D�PHQVDJHP�GHYH�VHU� WUDWDGD��2V�SRVVtYHLV� WLPH�VWDPSVVmR�

x � (VWD� PHWPLQ XQXQLGDGHV
WPLQ0HQVDJHP WPD[
 QVDJHP� GHYH� VHU� WUDWDGD� QR� PtQLPR� HP�LGDGHV� GH� WHPSR� H� QR� Pi[LPR� HP� WPD[�GH�WHPSR�
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&RPR RV�WLPH�VWDPHQYLDU�PHQVDJHQV�TXH�GHYHP
��� (QWLGDGHV

2� DPELHQWH� 3/$7REMHWRV�� TXH� DWUDYpV� GR� XVRDVSHFWRV� GH� XPD� HQWLGDGH��FRPSRUWDPHQWR��H�LQWHUIDFHHVWDWtVWLFD�H�HOHPHQWRV�YLVXD$� UHSUHVHQWDomR� GWLSDGRV� SDUD� UHSUHVHQWDU� RHQWLGDGHV�VmR�FRPSRVWD�GH�Tx ,QWHUIDFH��**L�x 'HVFULomR�GH�FRx 'HVFULomR�GH DQx 'HVFULomR�GD�FR(VWD�DUTXLWHWXUD�YLVD� YLVXDOL]DomR� H� FROHWD� GH�GLVWLQWRV�
����� ,QWHUIDFH�

$�LQWHUIDFH�GH�XPDTXH�DSUHVHQWDP�

70HQVDJHP 6H� WPD[ p� RPLWLGR�� R� LQILQLWR� p� DVVXPLGR� �LVWR� p�� HVWi�PHQVDJHP�QmR�WHP�WHPSR�OLPLWH�SDUD�VHU�WUDWDGD��

0HQVDJHP

7 70HQVDJHP
0HQVDJHP

(VWD� QLQLFLDOLTXH�HVW

70HQVDJHP 6HXQTX
6H� WPLQ p� RPLWLGR�� D� VRPD� GR� WHPSR� FRUUHQWH� PDLV� DV�XQLGDGHV�GH�WHPSR�p�DVVXPLGD�FRPR�R�WHPSR�PtQLPR�SDUD�TXH�HVVD�PHQVDJHP�VHMD�WUDWDGD�
RWDomR� p� HTXLYDOHQWH� D� WHU� WPLQ�  � WPD[  � 7�� RQGH� 7� p�]DGR� FRP� R� SUy[LPR� WHPSR� GH� VLPXODomR�� ,VWR� VLJQLILFD�D�PHQVDJHP�GHYH�VHU�WUDWDGD�LPHGLDWDPHQWH�
SV VmR��VHU�DS

86� p� F� GH� JUD� VHQGR�GH�SDVOL]DGRUHDV� HQWLV� HVWDGRXDWUR�HO
PSRUWDLPDomROHWD�GH�D�PDQWHHVWDWtVWL

�HQWLGDG
� 6H� WPLQ�  � WPD[�� HVWD� PHQVDJHP� GHYH� VHU� WUDWDGD�HP�XP�WHPSR�HVSHFtILFR�GXUDQWH�D�VLPXODomR�
6H�WPLQ��WPD[ H�D�EDUUD�_�IRUHP�RPLWLGRV��D�PHQVDJHP�VHUi�WUDWDGD�QXP�SUy[LPR� WHPSR�GH� VLPXODomR�� H� QmR� WHP� WHPSR� OLPLWH�SDUD�VHU�WUDWDGD�
� WPLQ p� RPLWLGR�� D� VRPD� GR� WHPSR� FRUUHQWH� PDLV� DV�LGDGHV�GH�WHPSR�p�DVVXPLGD�FRPR�R�WHPSR�PtQLPR�SDUD�H�HVVD�PHQVDJHP�VHMD�WUDWDGD�
VHPSUH�UHIHUHQWHV�DR�WHPSR�FRUUHQWH��QmR�p�SRVVtYHO�OLFDGDV�QR�WHPSR�FRUUHQWH�

RPSRVWR� SRU� HQWLGDGHV� TXH� VmR� PRGHODGDV� FRPR�PiWLFDV� GH� JUDIRV� SHUPLWH� D� GHVFULomR� GH� WRGRV� RV��� HVWUXWXUD� HVWiWLFD� �DWULEXWRV��� HVWUXWXUD� GLQkPLFD�VDJHP�GH�PHQVDJHP�PDLV�D�LQWHUIDFH�FRP�D�FROHomR�V��GDGHV� GR� DPELHQWH� 3/$786� XWLOL]D�VH� GH� JUDIRV�V� H� FRPSRUWDPHQWR� GRV� VLVWHPDV�� VHQGR� TXH� DV�HPHQWRV�GLVWLQWRV���
PHQWR��**F��YLVXDOL]DomR��**D�HVWDWtVWLFDV��**H�U�D�GHVFULomR�GD�HQWLGDGH�OLYUH�GH�DVSHFWRV�UHODWLYRV�FD� TXH� QmR� VmR� IDFLOPHQWH� UHXViYHLV� HP� FRQWH[WRV�

H�GR�3/$786�p�FRPSRVWD�SRU�FRQMXQWRV�GH�UHJUDV��
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x 5HJUDV�GD� LQWHUIDFH�GH�FRPSRUWDPHQWR� FRQWpP�RV� WLSRV�GH�HQWLGDGHV�H�PHQVDJHQV�GH�**F��PDV�QmR�SRGHP�FRQWHU�DWULEXWRV�GH�HQWLGDGHV�XPD�YH]�TXH�HVWHV�UHSUHVHQWDP�R�HVWDGR� LQWHUQR�GD�HQWLGDGH��(VWDV�UHJUDV�YLVDP�QD�YHUGDGH� UHSUHVHQWDU�R�FRPSRUWDPHQWR�GD�HQWLGDGH�HP�WHUPRV�GH� WURFDV�GH�PHQVDJHQV�D�VHUHP�UHDOL]DGDV�SHOD�PHVPD�x 5HJUDV� GD� LQWHUIDFH� GH� DQLPDomR� SDUD� FDGD� PHQVDJHP� TXH� SRGH� VHU�HQYLDGD� SDUD� R� PyGXOR� GH� DQLPDomR�� GHYH� KDYHU� XPD� UHJUD� FRPR� D� GD�ILJXUD������RQGH�R� ODGR�GLUHLWR� VHUi�VHPHOKDQWH�HP� WRGDV�DV� UHJUDV�� Mi�TXH�QXQFD�p�H[LJLGD�XPD�UHVSRVWD�SRU�SDUWH�GR�PyGXOR�GH�DQLPDomR��,VWR�RFRUUH�SRUTXH� VH� R� PyGXOR� GH� DQLPDomR� HQYLDVVH� DOJXP� WLSR� GH� UHVSRVWD��IDWDOPHQWH�DFDEDULD�SRU�LQIOXHQFLDU�R�FRPSRUWDPHQWR�RULJLQDO�GD�HQWLGDGH�x 5HJUDV�GD� LQWHUIDFH�GH� FROHWD�GH� HVWDWtVWLFDV� VmR� DQiORJDV� DV� UHJUDV�GD�LQWHUIDFH�GH�DQLPDomR�$VVLP�� D� LQWHUIDFH� GH� XPD� HQWLGDGH� GR� 3/$786� DSUHVHQWD� XPD� FRPSRVLomR�IRUPDGD� SRU� WUrV� FRQMXQWRV� GH� UHJUDV�� VHQGR� TXH� FDGD� FRQMXQWR� UHSUHVHQWD� XPD� SDUWH��FRPSRUWDPHQWR��DQLPDomR�H�FROHWD�GH�HVWDWtVWLFDV��

),*85$ ��� ± ,QWHUIDFH�HP�**D�
����� &RPSRUWDPHQWR

$�HVWUXWXUD�GLQkPLFD�GD�HQWLGDGH�p� WRGD�UHSUHVHQWDGD�DWUDYpV�GD�**F��RQGH�R�FRPSRUWDPHQWR� p� GHVFULWR� DWUDYpV� GH� JUDPiWLFDV� GH� JUDIRV�� $VVLP�� D� GHVFULomR� GH�FRPSRUWDPHQWR� �**F�� p� FDUDFWHUL]DGD� SRU� XP� JUDIR�WLSR�� XP� JUDIR� LQLFLDO� H� XP�FRQMXQWR� GH� UHJUDV� TXH� VmR� DWLYDGDV� SHOR� HQYLR� GH� PHQVDJHQV� H� TXH� DFDEDP� SRU�GHVFUHYHU� D� UHDomR� GH� XPD� HQWLGDGH� DR� UHFHEHU� XPD� GHWHUPLQDGD� PHQVDJHP��UHSUHVHQWDQGR�DVVLP�R�FRPSRUWDPHQWR�GR�VLVWHPD��2�IDWR�GR�FRPSRUWDPHQWR�GR�VLVWHPD�VHU�GLQkPLFR�WRUQD�QHFHVViULR�TXH�D�**F�WUDWH�QRYRV�WLSRV�GH�PHQVDJHQV��$�ILJXUD�����DSUHVHQWD XP�H[HPSOR�GH�UHJUD�HP�**F�
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),*85$ ��� ± 5HJUD�HP�**F�
����� $QLPDomR�H�&ROHWD�GH�(VWDWtVWLFDV

'H�PDQHLUD�D�PDQWHU�DV�FDUDFWHUtVWLFDV�GHVFULWDV��**D�H�**H�VmR�UHILQDPHQWRV�GH� **F�� RX� VHMD�� QmR� SRGHP� LQFOXLU� R� WUDWDPHQWR� GH� QRYRV� WLSRV� GH�PHQVDJHQV� SHOD�HQWLGDGH�� ,VWR� LPSOLFD� TXH� QmR� VmR� UHFHELGDV�PHQVDJHQV�SURYHQLHQWHV�GRV�PyGXORV�GH�DQLPDomR� H�RX� HVWDWtVWLFD�� VRPHQWH� VmR� HQYLDGDV� PHQVDJHQV� SDUD� HVWHV� PyGXORV�� $�ILJXUD�����DSUHVHQWD�XP�H[HPSOR�GH�UHJUD�HP�**D�2� XVR� GH� DWULEXWRV� GH� DQLPDomR� HP�**D�� FRPR� p� R� FDVR� GR� DWULEXWR� FRU QD�ILJXUD������QmR�SRGH�LQLELU�D�DSOLFDomR�GD�UHJUD�HP�**F��RX�VHMD��Vy�SRGHP�VHU�XVDGDV�YDULiYHLV��QR�FDVR��E p�XPD�YDULiYHO��1D�GHVFULomR�GH�XPD�UHJUD�HP�**D��RV� LWHQV�SRQWLOKDGRV�UHSUHVHQWDP�D�SDUWH�GD�UHJUD�UHIHUHQWH�j�DQLPDomR�

),*85$ ��� ± 5HJUD�HP�**D�
��� ([HPSOR��6LVWHPD�GD�)HUURYLD

$� FRQVWUXomR� GH� XP� PRGHOR� GH� VLPXODomR� QR� DPELHQWH� 3/$786� UHTXHU��LQLFLDOPHQWH��XPD�GHILQLomR�GDV� HQWLGDGHV�TXH� VHUmR� UHSUHVHQWDGDV�QR�PRGHOR�� DWUDYpV�GH� JUDPiWLFDV� GH� JUDIRV�� $� GHILQLomR� YLVD� XPD� HVSHFLILFDomR� SDUD� JUDIR�WLSR�� JUDIR�LQLFLDO�H�FRQMXQWR�GH�UHJUDV�GH�FDGD�HQWLGDGH�TXH�VHUi�UHSUHVHQWDGD�QR�PRGHOR��$VVLP��R�VLVWHPD� GD� IHUURYLD� GHYHUi� DSUHVHQWDU� GHILQLo}HV� SDUD� WUrV� HQWLGDGHV�� 7UDLQ �7UHP���56HJP �6HJPHQWR�GH�7ULOKR��H�*DWH �3RUWmR��
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1RWDomR� 3DUD�IDFLOLWDU�D�UHSUHVHQWDomR�JUiILFD�GDV�HQWLGDGHV�GR�VLVWHPD�GD�IHUURYLD�VmR�IHLWDV�GLVWLQo}HV�DSHQDV�TXDQWR�DRV�WLSRV�GH�YpUWLFHV�H�DUFRV��QmR�Ki�GLIHUHQFLDO�SDUD�RV�JUDIRV� WLGRV� FRPR� WLSDGRV�� RX�PHOKRU�� JUDIRV� TXH� DSUHVHQWDP� LQVWkQFLDV� GH� YpUWLFHV� H�DUFRV�GR�JUDIR�WLSR�
x (QWLGDGH�7UDLQ� 2V� FRPSRQHQWHV� GHVWD� HQWLGDGH� HVWmR� UHSUHVHQWDGRV� QD� ILJXUD� �����JUDIR�WLSR��� ILJXUD� ���� �JUDIR� LQLFLDO�� H� QD� ILJXUD� ���� �UHJUDV���2� JUDIR�WLSR�PRVWUD�TXH�FDGD�7UDLQ WHP�VHLV�DWULEXWRV��SRVLomR�FRUUHQWH��FXUU���XPD�UHIHUrQFLD�GD�SRVLomR�SDUD� TXDO� R� 7UDLQ SRGH� PRYHU�VH� �QH[W��� XPD� UHIHUrQFLD� SDUD� XP� SRUWmR� �JDWH��� R�LGHQWLILFDGRU�GD�SUy[LPD�SRVLomR��SRV1H[W���R�LGHQWLILFDGRU�GR�SRUWmR��SRV*DWH��H�R�VWDWXV�GR�DWULEXWR�TXH�GHVFUHYH�VH�R�7UDLQ HVWD�SDUDGR�RX�HP�PRYLPHQWR��ZDLW���2V�WLSRV�GH�DWULEXWRV�$'7��SRV1H[W��SRV*DWH��ZDLW� VmR�HVWDEHOHFLGRV�D�SDUWLU�GR�QRPH�GR�DWULEXWR��Q~PHURV�QDWXUDLV��1DWXUDO���H[FOXLQGR�R�]HUR��1DWXUDO�� H�RV�ERROHDQRV�GRV� Q~PHURV� QDWXUDLV� �%RROHDQ���� 2V� DWULEXWRV� TXH� VmR� UHIHUHQFLDGRV� SRU� RXWURV�REMHWRV� VmR� FRQHFWDGRV� SRU� DUFRV� D� HQWLGDGH� 7UDLQ H� DV� HQWLGDGHV� TXH� SRVVXHP�DWULEXWRV�TXH�SHUWHQFHP�j�HQWLGDGH�7UDLQ��1RWH�TXH��HPERUD�D�HQWLGDGH�GHVFULWD�VHMD�D�HQWLGDGH� 7UDLQ�� DOJXQV� DWULEXWRV� GH� RXWUDV� HQWLGDGHV� DSDUHFHP� QR� JUDIR�WLSR��DWULEXWRV� VWDWLRQ H� Q GD� HQWLGDGH� 56HJP��� $VVLP�� DR� FRQVWUXLU� R� PRGHOR� GHYH�VH�HVFROKHU�XPD�HQWLGDGH�56HJP TXH�WHQKD�HVWHV�DWULEXWRV�FRPR�DWULEXWRV�LQVWDQFLDGRV��7RGDYLD��HVWHV�DWULEXWRV�SRGHP�QHP�VHU�OLGRV�WDPSRXFR�DOWHUDGRV�SRU�TXDOTXHU�UHJUD�GD�HQWLGDGH�7UDLQ��(QWLGDGHV�7UDLQ SRGHP�UHFHEHU�TXDWUR�WLSRV�GH�PHQVDJHQV��:DLW��*R��2SHQ*DWH H�7UDYHOLQJ�� -i� DV�PHQVDJHQV�0D\*R" H�/HDYLQJ VmR�HQYLDGDV�SHOD�HQWLGDGH�7UDLQ SDUD�LQVWkQFLDV�GD�HQWLGDGH�56HJP��DVVLP�FRPR�D�PHQVDJHP�2SHQ p�HQYLDGD�SDUD�DV�LQVWkQFLDV�GD�HQWLGDGH�*DWH��

),*85$ ��� ± *UDIR�WLSR�GD�HQWLGDGH�7UDLQ�
2� JUDIR� LQLFLDO� GHVFUHYH� TXH� LQLFLDOPHQWH� R� 7UDLQ GHYH� HVWDU� FRQHFWDGR� D� GXDV�LQVWkQFLDV� GH� 56HJP�� XPD� LQVWkQFLD� GH� *DWH H� WHU� XPD� PHQVDJHP� 7UDYHOLQJSHQGHQWH��HVWD�PHQVDJHP�LUi�GLVSDUDU�R�PRYLPHQWR�GR�7UDLQ���2V�DWULEXWRV�SRV1H[WH�ZDLW VmR�LQLFLDOL]DGRV�GH���H�)DOVH��UHVSHFWLYDPHQWH��3DUD�FULDU�XP�REMHWR�GD�FODVVH�7UDLQ� VmR� QHFHVViULRV� GRLV� VHJPHQWRV� GH� WULOKR�� XP� SRUWmR� H� XP� Q~PHUR� QDWXUDO��H[FOXLQGR� ]HUR�� TXH� GHYHP� VHU� SDVVDGRV� FRPR� SDUkPHWURV�� 7RGDYLD�� Ki� XPD�UHVWULomR�QHVWHV�SDUkPHWURV��R�VHJPHQWR�GH�WULOKR�GHVLJQDGR�SHOR�DWULEXWR�FXUU�GHYH�WHU� RV� DWULEXWRV� VWDWLRQ VHWDGR� GH� 7UXH H� Q VHWDGR� SDUD� RXWUR� VHJPHQWR� GH� WULOKR�SDVVDGR�FRPR�SDUkPHWUR��



��

),*85$ ��� ± *UDIR�LQLFLDO�GD�HQWLGDGH�7UDLQ�2�FRPSRUWDPHQWR�GD�HQWLGDGH�7UDLQ p�PRGHODGR�SRU�VHLV�UHJUDV��$�UHJUD U� GHVFUHYH�TXH� TXDQGR� XPD�PHQVDJHP� 7UDYHOLQJ p� UHFHELGD�� XP� 7UDLQ� WHQWD� YLDMDU� SDUD� XP�VHJPHQWR�GH�WULOKR�DSRQWDGR�SHOR�DWULEXWR�QH[W��$�UHVSRVWD�SDUD�PHQVDJHP�7UDYHOLQJp�PRGHODGD�QR�ODGR�GLUHLWR�GD�UHJUD��RQGH�Ki�XPD�PHQVDJHP�TXH�UHVSRQGH�FRP�XPD�SHUPLVVmR�GH�HQWUDGD�SDUD�R�SUy[LPR�VHJPHQWR��QH[W���1D�UHJUD�U� D�HVFROKD�IHLWD�p�HVSHUDU�SRU�SHOR�PHQRV����XQLGDGHV�GH�WHPSR�DQWHV�GH�WHQWDU�YLDMDU��&RPR�DPEDV�DV�UHJUDV� �U� H� U��� GHOHWDP�R�PHVPR� DWULEXWR�� VRPHQWH�XPD�SRGHUi� VHU� DSOLFDGD�SDUD�FDGD�PHQVDJHP�� $ HVFROKD� GH� TXDO� UHJUD� VHUi� DSOLFDGD� p� QmR� GHWHUPLQtVWLFD� �YHMD�VHomR� ������ $� UHJUD� U� UHSUHVHQWD� R� FRPSRUWDPHQWR� GR� VLVWHPD� TXDQGR� XPD�PHQVDJHP�:DLW p� UHFHELGD�� 7UDLQ UHVSRQGH� FRP� XPD� SHUPLVVmR� SDUD� HQWUDU� QR�SUy[LPR�VHJPHQWR�GH�WULOKR��$�UHJUD�U� GHVFUHYH�R�PRYLPHQWR�GR�7UDLQ��DWXDOL]D�RV�DWULEXWRV��HQYLD�XPD�PHQVDJHP�7UDYHOLQJ SDUD�VH�PHVPR�TXH�VHUi�UHFHELGD�HP��SHOR�PHQRV�� GH]� XQLGDGHV� GH� WHPSR� H� HQYLD� XPD�PHQVDJHP�SDUD� R� VHJPHQWR� GH� WULOKR�DYLVDQGR�TXH�HVWH�7UDLQ HVWi�SDUWLQGR��1RWH�TXH��SDUD�HVWD�UHJUD�VHU�DSOLFDGD��WHP�VH�D�FRQGLomR�Q �!�J��TXH�VLJQLILFD�TXH�HVWH�PRYLPHQWR�SRGH�RFRUUHU�VRPHQWH�VH�QmR�Ki�XP�*DWH SDUD�HQWUDU�QD�SUy[LPD�SRVLomR��6H�Ki�XP�*DWH��HQWmR�D�PHQVDJHP�*R VHUi�WUDWDGD�SHOD�UHJUD�U���TXH�UHVSRQGH�DR�*DWH SDUD�DEULU� LPHGLDWDPHQWH��D�PHQVDJHP�2SHQ p� GLVFULPLQDGD� SDUD� FKHJDU� H[DWDPHQWH� QD� SUy[LPD� XQLGDGH� GH� WHPSR� �VHP�DWUDVR����$�DSOLFDomR�GD�UHJUD�U� WDPEpP�LUi�JHUDU�XPD�PHQVDJHP�2SHQ*DWH SDUD�R�7UDLQ��TXH�GHYH�FKHJDU�HQWUH�GXDV�H�WUrV�XQLGDGHV�GH�WHPSR��R�WHPSR�QHFHVViULR�SDUD�DEULU R�*DWH���H�LUi�GLVSDUDU�D�UHJUD�U���TXH�LUi�HQWmR�PRYHU�R�7UDLQ SDUD�D�SUy[LPD�SRVLomR�

),*85$ ��� ± &RQMXQWR�GH�UHJUDV�GD�HQWLGDGH�7UDLQ�
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x (QWLGDGH�5VHJP��$�JUDPiWLFD�GH�JUDIRV�TXH�HVSHFLILFD�HVWD�HQWLGDGH�HVWi�GHVFULWD�QD�ILJXUD������&DGD�VHJPHQWR�GR�WULOKR�PDQWpP�D�LQIRUPDomR�GH�VHXV�LGHQWLILFDGRUHV��YL]LQKRV�� VWDWXV �RFXSDGR� RX� OLYUH�� H� VDEH� VH� p� XPD� SRVLomR� RX� QmR�� (OHV� SRGHP�UHDJLU� jV�PHQVDJHQV�0D\*R" �GL]HQGR� DR�7UDLQ VH� HVWH� SRGH�PRYHU� RX� HVSHUDU�� H�/HDYLQJ �DOWHUDQGR�R�DWULEXWR�EXV\���2�VHJPHQWR�GH�WULOKR�SRGH�HQYLDU�PHQVDJHQV�GR�WLSR� *R SDUD� DV� HQWLGDGHV� 7UDLQ� 3DUD� FULDU� XPD� LQVWkQFLD� GD� HQWLGDGH� 56HJP�� p�QHFHVViULR�IRUQHFHU�FRPR�SDUkPHWURV�R�VHJPHQWR�YL]LQKR��R�HVWDGR�LQLFLDO��RFXSDGR�RX�OLYUH���R�LGHQWLILFDGRU�H�GL]HU�VH�p�XPD�SRVLomR�RX�QmR�

),*85$ ��� ± (VSHFLILFDomR�GD�HQWLGDGH�5VHJP�
x (QWLGDGH� *DWH�� $� HVSHFLILFDomR� GHVWD� HQWLGDGH� HVWi� GHVFULWD� QD� ILJXUD� ������(QWLGDGHV�*DWH WrP� GRLV� DWULEXWRV��RSHQ H VWD\��2� SULPHLUR� DWULEXWR� GHVFUHYH� VH� R�*DWH HVWD� DEHUWR� H� R� VHJXQGR� FRQWD� DV� UHTXLVLo}HV� HQYLDGDV� GH� RSHQ SDUD� R�*DWH��1RWH�TXH�DV�HQWLGDGHV�*DWH�QmR�DSUHVHQWDP�SDUkPHWURV�LQVWDQFLDGRV��HOHV�VmR�VHPSUH�FULDGRV�QR�HVWDGR�FORVH H�VHP�TXDOTXHU�PHQVDJHP�RSHQ SHQGHQWH��8PD�YH]�R�*DWHDEHUWR�� D� FRQFOXVmR�� RX� PHOKRU�� R� IHFKDPHQWR� GR� *DWH GHYH� RFRUUHU� QR� PtQLPR�GHQWUH�GH]�XQLGDGHV�GH�WHPSR��(QTXDQWR�R�*DWH HVWi�DEHUWR��WRGDV�DV�UHTXLVLo}HV�GH�RSHQ FDXVDP�XP�DWUDVR�QR�IHFKDPHQWR�GR�*DWH�

),*85$ ���� ± (VSHFLILFDomR�GD�HQWLGDGH�*DWH� D



��
��� 0RGHOR�GH�VLPXODomR�GD�IHUURYLD

1R�VLVWHPD�GD�IHUURYLD��SRU�H[HPSOR��p�SRVVtYHO�FULDU�XP�PRGHOR�FRPR�GHVFULWR�QD�ILJXUD�������QR�TXDO�Ki�VHLV�VHJPHQWRV�GH�WULOKR��GRLV�WUHQV�H�XP�SRUWmR��SRGHQGR�VHU�HVWH�R�HVWDGR�LQLFLDO�GD�VLPXODomR�

),*85$ ���� ± 0RGHOR�GH�VLPXODomR�GD�IHUURYLD�
3RUpP��SDUD�FRQVWUXLU�XP�PRGHOR�GH�VLPXODomR�D�VHU�VLPXODGR�QR�3/$786�p�SUHFLVR�GHILQLU�DOJXPDV�FRQGLo}HV��(VWDV�FRQGLo}HV�SUHFLVDP�VHU�HVWDEHOHFLGDV�SDUD�TXH�VHMD� SRVVtYHO� JDUDQWLU� TXH� R� PRGHOR� HODERUDGR� FRUUHVSRQGH� DR� HVWDGR� LQLFLDO� GD�VLPXODomR��$V�FRQGLo}HV�SRGHP�VHU�GHILQLGDV�FRPR�



��
�� $V� HQWLGDGHV� TXH� FRPS}HP�R�PRGHOR�GHYHP�VHU� LQVWkQFLDV�GDV� HQWLGDGHV�GHILQLGDV�QD�HVSHFLILFDomR��� 2� PRGHOR� GHYH� HVWDU� WLSDGR� SRU� XP� JUDIR� GHILQLGR� FRPR� JUDIR�WLSR� GR�PRGHOR���� 3DUD� JDUDQWLU� TXH� FDGD� HQWLGDGH� IRL� UHSUHVHQWDGD� GH� PDQHLUD� FRUUHWD�� p�SUHFLVR�FRQVWUXLU�R�HVWDGR�GH�FDGD�XPD�GHODV�H�YHULILFDU�VH�D�UHSUHVHQWDomR�GD�HQWLGDGH�IHLWD�QR�PRGHOR��HVWi�GH�DFRUGR�FRP�R�VHX�HVWDGR��3RU�H[HPSOR��VH� R� HVWDGR� GD� HQWLGDGH�7UDLQ LQGLFD� TXH� HOD� GHYH� HVWDU� FRQHFWDGD� D� GRLV�56HJP� XP�*DWH H�D�XPD�PHQVDJHP�7UDYHOLQJ� HVWD�UHSUHVHQWDomR�GHYH�VHU�LGHQWLILFDGD�QR�PRGHOR�$VVLP�� SDUD�JDUDQWLU� TXH� D� ILJXUD������ FRUUHVSRQGH�D�XP�PRGHOR�GH� VLPXODomR�YiOLGR�TXH� HTXLYDOH� DR� HVWDGR� LQLFLDO� GR� VLVWHPD� HVSHFLILFDGR�� VHUi� QHFHVViULD� XPD� DQiOLVH�VREUH�R�PRGHOR�H�DV�FRQGLo}HV�TXH�GHYHP�VHU�DWHQGLGDV��YHMD�R�H[HPSOR������

([HPSOR� ���� $QDOLVDQGR� D� ILJXUD� ����� p� SRVVtYHO� REVHUYDU� TXH� DV� LQVWkQFLDV�DSUHVHQWDGDV� FRUUHVSRQGHP� DSHQDV� jV� HQWLGDGHV� TXH� IRUDP� GHILQLGDV� QD� HVSHFLILFDomR�IHLWD�QD�VHomR������R�TXH�VDWLVID]�D�SULPHLUD�FRQGLomR��$�ILJXUD������DSUHVHQWD�R�JUDIR�GHILQLGR� FRPR� JUDIR�WLSR� GR� PRGHOR�� $� SDUWLU� GR� JUDIR�WLSR� GR� PRGHOR� p� SRVVtYHO�YHULILFDU� TXH�R�PRGHOR� DSUHVHQWDGR�QD� ILJXUD������HVWi� WLSDGR�� VDWLVID]HQGR�D� VHJXQGD�FRQGLomR��$� ILJXUD������ �D�� DSUHVHQWD� R� HVWDGR�GR�7UDLQ� �7UDLQ�HVWi� FRQHFWDGR�D�GXDV�HQWLGDGHV�56HJP�� XPD� HQWLGDGH�*DWH H� XPD�PHQVDJHP� 7UDYHOLQJ��� D� ILJXUD� ����� �E��DSUHVHQWD�R�HVWDGR�GR�56HJP �56HJP HVWi�FRQHFWDGR�D�RXWUR�56HJP��H�D�ILJXUD�������F��DSUHVHQWD�R�HVWDGR�GR�*DWH� $QDOLVDQGR�DV�FRQGLo}HV�p�SRVVtYHO�LGHQWLILFDU�TXH�R�PRGHOR�GHILQLGR� QD� ILJXUD� ����� FRUUHVSRQGH� D� XP� PRGHOR� YiOLGR�� 3RLV�� WRGDV� DV� HQWLGDGHV�LQVWDQFLDGDV�QR�PRGHOR� IRUDP�GHILQLGDV�QD�HVSHFLILFDomR��R�PRGHOR�DSUHVHQWD�YpUWLFHV��HQWLGDGHV�� PHQVDJHQV�� $'7�� H� DUFRV� �DWULEXWRV�� SDUkPHWURV�� WLPH� VWDPSV�� GHVWLQRV��WLSDGRV�D�SDUWLU�GR�JUDIR�WLSR�GR�PRGHOR��H�RV�HVWDGRV�GDV�HQWLGDGHV�FRUUHVSRQGHP�FRP�R�HVWDGR�GH�FDGD�HQWLGDGH�UHSUHVHQWDGD�QR�PRGHOR�

),*85$ ���� ± *UDIR�WLSR�GR�PRGHOR�
� 2�JUDIR�WLSR�GR�PRGHOR�p�REWLGR�SHOD�XQLmR�GRV�JUDIRV�WLSRV�GH�WRGDV�DV�HQWLGDGHV�LQVWDQFLDGDV�



��

�D� �E� �F�),*85$ ���� ± (VWDGR GR�7UDLQ��D��(VWDGR�GR�56HJP��E��(VWDGR�GR�*DWH��F�� DD��� 6LPXODomR
8PD�HVSHFLILFDomR�GH�JUDPiWLFDV�GH�JUDIRV�EDVHDGDV�HP�REMHWRV�SRGH�VHU�YLVWD�FRPR� XP� FRQMXQWR� GH� HQWLGDGHV� TXH� VmR� H[HFXWDGDV� GH� IRUPD� FRODERUDWLYD�� &DGD�HQWLGDGH�PDQWpP�R�VHX�HVWDGR�SDUWLFXODU�H�FRPXQLFD�VH�FRP�RXWUDV�HQWLGDGHV�DWUDYpV�GH�WURFD�GH�PHQVDJHQV���2�FRPSRUWDPHQWR�GH�FDGD�HQWLGDGH�p�GHVFULWR�SRU�XP�FRQMXQWR�GH�UHJUDV��3RUpP��PDLV�GH�XPD�UHJUD�SRGH�VHU�FDQGLGDWD�SDUD�WUDWDU�XPD�PHQVDJHP��VHQGR�TXH�VRPHQWH�XPD�VHUi�FRQVLGHUDGD�WULJJHU GD�PHQVDJHP�1R�3/$786�XP�PRGHOR�GH�VLVWHPD�p�GHILQLGR�SRU�XP�FRQMXQWR�GH�HQWLGDGHV��GHVWD� IRUPD� HVWDV� HQWLGDGHV� VmR� UHXQLGDV� QR� PRGHOR� �YHMD� VHomR� ������ 2� PRGHOR� GH�VLPXODomR� SRGH� VHU� XVDGR� SDUD� YHULILFDU� R� FRPSRUWDPHQWR� GR� VLVWHPD� RX� SDUD� FROHWDU�HVWDWtVWLFDV��RX�PHOKRU��SDUD�DQDOLVDU�D�SHUIRUPDQFH�RX�SDUD�DSUR[LPDU�VH�GH�GLIHUHQWHV�GLUHo}HV�HPSUHJDGDV��3DUD� TXH� D� VLPXODomR� GR� PRGHOR� VHMD� SRVVtYHO�� p� SUHFLVR� VH� DWHU� D� DOJXPDV�GHILQLo}HV��HQWLGDGH��UHJUDV�GH�XPD�HQWLGDGH�H�XPD�PHQVDJHP�HQYLDGD�SDUD�HQWLGDGH��$�SDUWLU� GHVWDV� GHILQLo}HV� p� LPSRUWDQWH� GHL[DU� EHP� FODUR� TXH� FDGD� HVWDGR� GH� XPD�FRPSXWDomR� GHVFULWD� SHOD� JUDPiWLFD� GH� JUDIRV� p� XP� JUDIR� TXH� FRQWpP� LQVWkQFLDV� GH�HQWLGDGHV� �FRP� YDORUHV� FRQFUHWRV� GH� VHXV� DWULEXWRV���PHQVDJHQV� D� VHUHP� WUDWDGDV�� H� R�WHPSR�FRUUHQWH��9iULDV�UHJUDV�SRGHP�HVWDU�KDELOLWDGDV��D�FDGD�HVWDGR�GH�H[HFXomR��PDV�QHP� WRGDV� SRGHP� VHU� DSOLFDGDV�� $VVLP�� D� LGHQWLILFDomR� GH� XPD� UHJUD� FRPR� UHJUD�KDELOLWDGD� QmR� JDUDQWH� D� VXD� DSOLFDomR� HP� XP� GHWHUPLQDGR� LQVWDQWH� GH� WHPSR�� RX�PHOKRU�� QmR� GHILQH� D� UHJUD� FRPR� UHJUD� DSOLFiYHO�� 3DUD� GHILQLU� XPD� UHJUD� FRPR� UHJUD�DSOLFiYHO�p�SUHFLVR�XVDU�R�FRQFHLWR�GH�FRQIOLWR��FRPR�YLVWR�QD�VHomR�������VHQGR�TXH�VH�GXDV�UHJUDV�SRVVXHP�DFHVVR�GH�HVFULWD�HP�XP�PHVPR�DWULEXWR�p�SRVVtYHO�DILUPDU�TXH�WDLV�UHJUDV� HVWmR HP� FRQIOLWR��&RQIOLWR� LQGLFD� TXH� D� DSOLFDomR� GDV� UHJUDV� QmR� GHYH� RFRUUHU�QXP�PHVPR�LQVWDQWH�GH�WHPSR��$VVLP��R�DOJRULWPR�GHYH�UHDOL]DU�XPD�DQiOLVH�VREUH�DV�UHJUDV�H� LGHQWLILFDU�VLWXDo}HV�GH�FRQIOLWR�HP�WHPSR�GH�H[HFXomR��SDUD�TXH�D�VLPXODomR�GR�PRGHOR�VHMD�SRVVtYHO��$�SUy[LPD�VHomR�DSUHVHQWD�GHWDOKHV�VREUH�R�DOJRULWPR�GH�VLPXODomR�XVDGR�QR�3/$786�SDUD�VLPXODU�RV�PRGHORV�GHILQLGRV�DWUDYpV�GH�JUDPiWLFDV�GH�JUDIRV�



��
����� $OJRULWPR

6HJXQGR� >5,%����@�� R� SULQFLSDO� REMHWLYR� GR� DOJRULWPR� GHVHQYROYLGR� SDUD� R�3/$786�p�DVVHJXUDU�TXH�R� IRUPDOLVPR�GH�JUDPiWLFDV�GH�JUDIRV�p�ILHOPHQWH�VLPXODGR���2� IRUPDOLVPR� SHUPLWH� TXH� WRGDV� DV� HQWLGDGHV� SRVVDP� VHU� H[HFXWDGDV� HP� XP�PHVPR�WHPSR� H� XPD� LPSOHPHQWDomR�PXOWL�WKUHDG SDUHFH� VHU� D� PHOKRU� HVFROKD�� $OpP� GLVVR��GHQWUR�GH�XPD�HQWLGDGH�WRGDV�DV�UHJUDV�KDELOLWDGDV�QmR�FRQIOLWDQWHV�SRGHP�VHU�DSOLFDGDV�HP�SDUDOHOR��3DUD�DQDOLVDU�DV�GHSHQGrQFLDV�HQWUH�DV�UHJUDV�KDELOLWDGDV��SRGH�VH�FRQVWUXLU�XP�FRQMXQWR�GH�UHJUDV�KDELOLWDGDV�QmR�FRQIOLWDQWHV�D�SDUWLU�GH�XP�FRQMXQWR�DUELWUiULR�GH�UHJUDV� KDELOLWDGDV�� 0HQVDJHQV� TXH� QmR� SRGHP� VHU� WUDWDGDV� HP� XP� WHPSR� FRUUHQWH��GHYLGR�DR�IDWR�GH�HVWDUHP�HP�FRQIOLWR��GHYHP�VHU�SRVWHULRUPHQWH�FRORFDGDV�QRYDPHQWH��6H� QmR� p� SRVVtYHO� FRORFDU� D� PHQVDJHP� QRYDPHQWH� �SRUTXH� R� WPD[ IRL� H[FHGLGR��� D�VLPXODomR� GHYH� VHU� DERUWDGD� GHYLGR� j� HVSHFLILFDomR� GH� HUUR�� QmR� p� SRVVtYHO� WUDWDU� DV�PHQVDJHQV�QR�WHPSR�HP�TXH�HODV�IRUDP�HVSHFLILFDGDV��&DGD� HQWLGDGH� QR�PRGHOR� p�PDSHDGD� SDUD� XP� SURFHVVR� OyJLFR� �/3���2�/3� p�UHVSRQViYHO�SHOD�VHOHomR�GDV�PHQVDJHQV�TXH�SRGHP�VHU�WUDWDGDV�HP�XP�WHPSR FRUUHQWH��SHOD� HVFROKD� GDV� UHJUDV� TXH� SRGHP� VHU� DWLYDGDV� SDUD� WUDWDU� HVWDV� PHQVDJHQV�� H� SHOD�VHOHomR� GR� FRQMXQWR� GH� UHJUDV� TXH� VHUmR� HIHWLYDPHQWH� GLVSDUDGDV�� 3DUD� FDGD� UHJUD�GLVSDUDGD�� XP� QRYR� /3� VHUi� FULDGR�� 2� /3� WHP� XPD� YLGD� FXUWD�� VHQGR� H[FOXtGR� DR�WpUPLQR�GD�H[HFXomR�GD�UHJUD��,VWR�DVVHJXUD�XP�DOWR�JUDX�GH�SDUDOHOLVPR�HQWUH�DV�UHJUDV�TXH� SRGHP� VHU�GLVSDUDGDV� HP�XPD�PHVPD�HQWLGDGH� �H� FRQVHT�HQWHPHQWH� HP� WRGDV� DV�HQWLGDGHV��QXP�SRQWR�HVSHFtILFR�GR�WHPSR�3DUD� VLPSOLILFDU�� HQWUHWDQWR�� DSHQDV�XP� UHOyJLR� FHQWUDOL]DGR�p�PDQWLGR��(QWmR�WRGDV�DV�HQWLGDGHV�HVWmR�VLQFURQL]DGDV�SRU�HVWH�UHOyJLR�H�R�JUDX�GH�SDUDOHOLVPR�p�UHVWULWR�jV� UHJUDV� TXH� RFRUUHP� HP� XP�PHVPR� WHPSR�� 6HJXQGR� >5,%����@�� LVWR� QmR� p� PXLWR�HILFLHQWH� VH�SHQVDU� VREUH�R� DVSHFWR�GH� WHPSR�GH�SURFHVVDPHQWR��PDV�p� VXILFLHQWH�SDUD�DVVHJXUDU� XPD� VLPXODomR� FRUUHWD� GR� PRGHOR� H� p� XPD� ERD� EDVH� SDUD� PHOKRUDU�IXWXUDPHQWH�R�DOJRULWPR�8PD� YH]� TXH� R� UHOyJLR� p� ~QLFR�� WHP�VH� XP� NHUQHO��2� NHUQHO p� XPD� HQWLGDGH�HVSHFLDO�TXH�PDQWpP�D�OLVWD�GH�HYHQWRV��(9/��H�R�UHOyJLR�GR�VLPXODGRU��VHQGR�WDPEpP�XP�/3��4XDQGR�XPD�HQWLGDGH�TXHU�HQYLDU�XPD�PHQVDJHP�SDUD�TXDOTXHU�RXWUD�HQWLGDGH��LQFOXLQGR� HOD�PHVPD��� HVVD�PHQVDJHP�GHYH� VHU� HQYLDGD� SDUD� R�NHUQHO��2� OLVWDGRU� LUi�LQVHULU� D� PHQVDJHP� VRUWHDGD� SHOR� WLPH� VWDPS QD� (9/�� $� FDGD� DYDQoR� QR� WHPSR� GR�UHOyJLR�� WRGDV� DV� PHQVDJHQV� FXMR� WPLQ�P�� t 7�� RQGH� 7 p� R� WHPSR� FRUUHQWH�� VHUmR�HQYLDGDV� SDUD� WDUJHW� GDV� HQWLGDGHV� GHODV�� $VVLP�� D� (9/� GH� XPD� HQWLGDGH� DUPD]HQD�VRPHQWH� PHQVDJHQV� TXH� SRGHP� VHU� VHOHFLRQDGDV� SDUD� VHUHP� H[HFXWDGDV� QR� WHPSR�FRUUHQWH��(P�FDGD�WHPSR��WRGDV�DV�HQWLGDGHV�HVYD]LDP�VXDV�(9/V��2�WHPSR�LUi�DYDQoDU�VRPHQWH�TXDQGR�WRGDV�DV�UHJUDV�GLVSDUDGDV�IRUHP�H[HFXWDGDV�SRU�FRPSOHWR�2�DOJRULWPR�GR�VLPXODGRU�p�GLYLGLGR�HP�GXDV�SDUWHV��8PD�p�R�NHUQHO H�D�RXWUD�FRPSUHHQGH�R�SURFHGLPHQWR�GDV�HQWLGDGHV�
$OJRULWPR� GR� NHUQHO��$V� HQWLGDGHV� H� R� NHUQHO SUHFLVDP� WURFDU�PHQVDJHQV�� 7RGDV� DV�HQWLGDGHV�DUPD]HQDP�XPD�UHIHUrQFLD�SDUD�R�NHUQHO��8VDQGR�HVWDV�UHIHUrQFLDV��HQWLGDGHV�VmR� FDSD]HV� GH� DGLFLRQDU�PHQVDJHQV� QXP� FRQMXQWR� GHQRPLQDGR�EXIIHU GH�PHQVDJHQV��.6%0�� GR� NHUQHO�� (VWH� FRQMXQWR� DUPD]HQD� WRGDV� DV� PHQVDJHQV� FRORFDGDV� SHODV�HQWLGDGHV� GHVGH� R� ~OWLPR� DYDQoR� GR� UHOyJLR� GD� VLPXODomR�� 4XDQGR� R� NHUQHO p�LQLFLDOL]DGR�� WRGDV� DV� PHQVDJHQV� GR� VLVWHPD� LQLFLDO� GHYHP� VHU� DGLFLRQDGDV� QHVWH�



��
FRQMXQWR��6H�.6%0�HVWi�YD]LR�SDUD�D�LQLFLDOL]DomR�GD�VLPXODomR��R�NHUQHO LQWHUURPSH�D�VLPXODomR� GH� TXDOTXHU� DSOLFDomR� GH� UHJUD�� 'R� PHVPR� PRGR�� FDGD� HQWLGDGH� WHP� VHX�SUySULR�EXIIHU GH�PHQVDJHQV��(6%0��H�R�NHUQHO WHP�PDLV�GXDV�HVWUXWXUDV��XP�FRQWDGRU��&�� H�XPD� OLVWD�GH�HYHQWRV� �.(9/���2�FRQWDGRU� �&��p�XVDGR�SDUD�FRQWDU�R�Q~PHUR�GH�PHQVDJHQV�HQYLDGDV�SDUD�DV�HQWLGDGHV��(VWH�FRQWDGRU�p�LQFUHPHQWDGR�SHOR�NHUQHO D�FDGD�LQVWDQWH�GH�WHPSR�TXH�XPD�PHQVDJHP�p�FRORFDGD�H�GHFUHPHQWDGR�SHOD�HQWLGDGH�D�FDGD�LQVWDQWH�TXH� WHUPLQD�D�H[HFXomR�GH�XPD UHJUD��$� OLVWD�GH�HYHQWRV� �.(9/��p�XPD�OLVWD�TXH�FRQWpP�WRGDV�DV�PHQVDJHQV��FRP�WLPH�VWDPSV��GH�XP�WHPSR�IXWXUR��'DGDV� HVWDV� GHILQLo}HV�� SRGH�VH� GHVFUHYHU� R� DOJRULWPR� GR� NHUQHO LQLFLDGR� HP�XP�LQVWDQWH�GH�WHPSR�7� ����FRPR�
� &RQVWUXLU��.(9/���0HQVDJHQV�,QLFLDLV�GR�6LVWHPD��� 7�� �0HQRU�7LPH�VWDPS�P�� .(9/��� (QTXDQWR��.(9/�z I���IDoD� (QTXDQWR �� �P�� .(9/�WPLQ�P��t 7���� 7DUJHW�P�������HQYLD�P�SDUD�R�7DUJHW� &�� �&�����������LQFUHPHQWD�FRQWDGRU�
�&�p�GHFUHPHQWDGR�DR�WpUPLQR�GD�H[HFXomR�GD�UHJUD�
�� (VSHUDU DWp�TXH�&� ��� .(9/�� �.6%0� 7HVWDU��P�� .(9/��7LPH�VWDPS  �7��HUURU��� =HUDU��OLVWDV�GDV�HQWLGDGHV��� 7�� �3Uy[LPR��7LPH�VWDPS�P�� .(9/���� ([FOXLU��/3V�GDV�(QWLGDGHV� DD$OJRULWPR�GD�(QWLGDGH��2�FRPSRUWDPHQWR�GH�XPD�HQWLGDGH�p�GHVFULWR�SHOR�DOJRULWPR�D�VHJXLU��2�DOJRULWPR�LPSOHPHQWD�FDGD�HQWLGDGH�FRPR�XPD�WKUHDG��TXH�p�LQLFLDGD�FRP�D�FKHJDGD� GH�PHQVDJHQV� H� ILQDOL]DGD� TXDQGR� WRGDV� DV�PHQVDJHQV� VmR�SURFHVVDGDV��3DUD�FDGD�PHQVDJHP�UHFHELGD�VHUmR�VHOHFLRQDGDV�UHJUDV�TXH�WUDWDP�D�PHQVDJHP��$�HVFROKD�GH� XPD� UHJUD� GHQWUH� DV� UHJUDV� VHOHFLRQDGDV� SDUD� WUDWDU� D� PHQVDJHP� p� IHLWD� GH� IRUPD�DOHDWyULD�� DWp� TXH� WRGDV� DV� UHJUDV� WHQKDP� VLGR� VHOHFLRQDGDV�� (QWmR�� D� FDGD� HVFROKD� GH�UHJUD�VHUi�IHLWD�XPD�DQiOLVH��VHQGR�TXH�D�UHJUD�HVFROKLGD�Vy�VHUi�VHOHFLRQDGD�FRPR�UHJUD�DSOLFiYHO� VH� HVWLYHU� KDELOLWDGD� H� QmR� HVWLYHU� HP� FRQIOLWR� FRP� QHQKXPD� RXWUD� UHJUD� Mi�VHOHFLRQDGD�FRPR�UHJUD�DSOLFiYHO�j�PHQVDJHP��'DGDV� HVWDV� GHILQLo}HV�� SRGH�VH� GHVFUHYHU� R� DOJRULWPR� TXH� LPSOHPHQWD� D�H[HFXomR�GD�JUDPiWLFD�GH�JUDIRV��6HMD�R�WHPSR�7 R�YDORU�GD�YDULiYHO�GH�WHPSR�FRUUHQWH�GR�NHUQHO�



��
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9� �^�*DWH!���2SHQ!���&ORVH!���%RROHDQ!���1DWXUDO!`$� �^�RSHQ!���VWD\!���D�!���D�!`
R� �^�RSHQ!�Æ �*DWH!���VWD\!�Æ �*DWH!���D�!�Æ �2SHQ!���D�!�Æ �&ORVH!`

G� �^�RSHQ!�Æ �%RROHDQ!���VWD\!�Æ �1DWXUDO!���D�!�Æ �*DWH!���D�!�Æ �*DWH!` DD
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&RP� D� LGHDOL]DomR� GHVWH� WUDEDOKR� VXUJLUDP� TXHVW}HV� QmR� Vy� TXDQWR� DR�DUPD]HQDPHQWR�GDV�HVSHFLILFDo}HV�IHLWDV�DWUDYpV�GH�JUDPiWLFDV�GH�JUDIRV��PDV�WDPEpP�TXDQWR�j�UHFXSHUDomR��3/$786�p�XP�DPELHQWH�GH�VLPXODomR��R�TXH�WRUQD�D�TXHVWmR�GD�UHFXSHUDomR�GDV�LQIRUPDo}HV�WmR�LPSRUWDQWH�TXDQWR�R�DUPD]HQDPHQWR��1mR�EDVWD�GHILQLU�XPD�IRUPD�GH�UHSUHVHQWDomR�GDV�LQIRUPDo}HV��p�SUHFLVR�JDUDQWLU�TXH�D�UHFXSHUDomR�VHUi�IHLWD�GH�IRUPD�HILFLHQWH��YLVDQGR�DJLOL]DU�D�DomR�GR�VLPXODGRU��1XP� DPELHQWH� GH� VLPXODomR� R� SUy[LPR� HVWDGR� GH� XP� VLVWHPD� GHSHQGH� GD�~OWLPD�H[HFXomR��RX�PHOKRU��DV�UHJUDV�TXH�VHUmR�VHOHFLRQDGDV�FRPR�UHJUDV�DSOLFiYHLV�D�XPD� GHWHUPLQDGD� PHQVDJHP� GHSHQGHP� GR� HVWDGR� JHUDGR� SHOD� ~OWLPD� UHJUD� DSOLFDGD��$VVLP�� p� QHFHVViULR� UHDOL]DU� XP� H[DPH�GHWDOKDGR�� XPD�REVHUYDomR�PLQXFLRVD� VREUH� D�UHSUHVHQWDomR� GDV� LQIRUPDo}HV�� SDUD� JDUDQWLU� TXH� D� UHFXSHUDomR� GDV� LQIRUPDo}HV� VHUi�IHLWD�GH�IRUPD�UiSLGD�H�FRQGL]HQWH�FRP�R�HVWDGR�DWXDO�GR�VLVWHPD�5HJUDV� VmR� HVSHFLILFDGDV� DWUDYpV� GH� LQVWkQFLDV� GDV� HQWLGDGHV� TXH� UHDJHP� D�PHQVDJHQV� UHFHELGDV�� (QWLGDGHV� DSUHVHQWDP� DWULEXWRV� TXH� SRGHP� VHU� GHILQLGRV� SRU�YDULiYHLV��$V�YDULiYHLV VmR� LQVWDQFLDGDV�QR�PRPHQWR�GH�H[HFXomR�GD�UHJUD��RQGH�SRGH�VHU� TXH� HP� XP� GHWHUPLQDGR� HVWDGR�� QmR� H[LVWD� XPD� LQVWDQFLDomR� SRVVtYHO�� L�H��� GRLV�DWULEXWRV�SRGHP�HVWDU�DVVRFLDGRV�D�XPD�PHVPD�YDULiYHO�QD�UHJUD��H�QR�HVWDGR�DWXDO�HVVHV�DWULEXWRV�DSUHVHQWDP�YDORUHV�GLIHUHQFLDGRV��$�LQVWDQFLDomR�QXPD�UHJUD�QmR�p�QHFHVViULD�DSHQDV� SDUD� GHILQLU� R� YDORU� GRV� DWULEXWRV� GD� HQWLGDGH�� PDV� WDPEpP� SDUD� FKHFDU� D�FRQGLomR� GH� XPD� UHJUD� �TXH� QRUPDOPHQWH� HQYROYH� YDULiYHLV��� EHP�FRPR�SDUD� JHUDU� R�SUy[LPR� HVWDGR�� RX� PHOKRU�� R� ODGR� GLUHLWR� GD� UHJUD� �D� PHVPD� LQVWDQFLDomR� GR� ODGR�HVTXHUGR�VHUi�XWLOL]DGD�QR�ODGR�GLUHLWR�GD�UHJUD�QD�KRUD�GH�DSOLFi�OD���$�FDGD�PHQVDJHP�HQYLDGD�p�QHFHVViULR� UHDOL]DU�XPD�DQiOLVH�TXH�GHWHUPLQH�R�FRQMXQWR�FRQVLVWHQWH�GH�UHJUDV�DSOLFiYHLV�DR�HVWDGR�DWXDO�GR VLVWHPD��$�DQiOLVH�GHYH�VHU�UHDOL]DGD�HP�WHPSR�GH�H[HFXomR��VHQGR�TXH�GHQWUH�DV�UHJUDV�WLGDV�FRPR�UHJUDV�GH�XPD�PHQVDJHP��UHJUDV�TXH�DSUHVHQWDP�QR�ODGR�HVTXHUGR�XP�WLSR�GH�PHQVDJHP�LJXDO�DR�WLSR�GH�PHQVDJHP�HQYLDGD���p�SUHFLVR�GHWHUPLQDU�TXDLV�UHJUDV�SRGHP�VHU�FRQVLGHUDGDV�FRPR�KDELOLWDGDV��UHJUDV�TXH�DSUHVHQWDP�FRUUHVSRQGrQFLD�GH�YDORUHV�HQWUH�WRGRV�RV�DWULEXWRV�H�SDUkPHWURV�SUHVHQWHV�QR� ODGR�HVTXHUGR�GD� UHJUD�� FRP�DWULEXWRV�H�SDUkPHWURV�SUHVHQWHV�QR�HVWDGR�DWXDO�GR�VLVWHPD��H�GHQWUH�DV�UHJUDV�WLGDV�FRPR�KDELOLWDGDV�TXDLV�QmR�HVWmR�HP�FRQIOLWR� �UHJUDV� TXH� QmR� FRPSDUWLOKDP� YpUWLFHV� WLGRV� FRPR� GHOHWDGRV� FRP� QHQKXPD�RXWUD�UHJUD� Mi�GHILQLGD�FRPR�UHJUD�DSOLFiYHO�j�PHQVDJHP���JHUDQGR�DVVLP�XP�FRQMXQWR�FRQVLVWHQWH�GH�UHJUDV�DSOLFiYHLV�D�XPD�GHWHUPLQDGD�PHQVDJHP��$V� SUy[LPDV� VHo}HV� DSUHVHQWDP� GHWDOKHV� H� H[HPSORV� GD� DQiOLVH� UHDOL]DGD� D�SDUWLU� GH� XPD� PHQVDJHP� H� XP� FRQMXQWR� GH� UHJUDV�� RQGH� DV� UHJUDV� SRGHUmR� VHU�FDUDFWHUL]DGDV�FRPR��UHJUDV�GH�XPD�PHQVDJHP��UHJUDV�KDELOLWDGDV�H�UHJUDV�FRQIOLWDQWHV�
��� 5HJUDV�GH�XPD�PHQVDJHP

$� SDUWLU� GH� LQIRUPDo}HV� FRPR�� HQWLGDGH� �UHFHEH� D� PHQVDJHP�� H� WLSR� GH�PHQVDJHP��TXH�VmR�IRUQHFLGDV�FRPR�GDGRV�GH�HQWUDGD��p�SRVVtYHO�UHDOL]DU�XPD�DQiOLVH�VREUH�R� FRQMXQWR�GH� UHJUDV� �1�� GD�HQWLGDGH�SDUD� LGHQWLILFDU� VH�Ki� UHJUDV�SDUD� WUDWDU� WDO�WLSR�GH�PHQVDJHP��$VVLP��GHQWUH�DV�UHJUDV�GH�1 WRGDV�VHUmR�DQDOLVDGDV��PDV�DSHQDV�DV�



��
UHJUDV� TXH� DSUHVHQWDUHP� HP� 9*' �FRQMXQWR� GH� YpUWLFHV� FRQVXPLGRV� SHOD� UHJUD�� XP�YpUWLFH� FRP� R� WLSR� GH� PHQVDJHP� IRUQHFLGR� VHUmR� LQVHULGDV� QR� FRQMXQWR�5HJUDV'H8PD0HQVDJHP �YHMD� H[HPSOR� ������$ILQDO�� XPD�PHQVDJHP� UHFHELGD� p� XPD�PHQVDJHP�TXH�GHYH�VHU�WUDWDGD��RX�PHOKRU��FRQVXPLGD�SHOD�UHJUD�
)XQomR�5HJUDV'H8PD0HQVDJHP�

'DGRV� GH� (QWUDGD�� (QWLGDGH� (�  � �LG(�� *7�� *(�� 1��� 7LSR� GH� PHQVDJHP�WLSRBPVJ ��LG0��0��7**���RQGH�LG0 p�XP�LGHQWLILFDGRU��0 UHSUHVHQWD�R�WLSR�GH�YpUWLFH� �PHQVDJHP�� H� 7** UHSUHVHQWD� R� WLSR� GH� JUDPiWLFD� GH� JUDIRV� �YHMD�GHILQLomR������
'DGRV� GH� 6DtGD��&RQMXQWR� GH� LGHQWLILFDGRUHV� GH� UHJUDV� TXH� WUDWDP�R� WLSR� GH�PHQVDJHP��5HJUDV'H8PD0HQVDJHP��
'HILQLomR����U� ��LG���9*'��$*'!��&��3��H���� 1��YLG��WLSRBPVJ���� 9*'�� LG �� 5HJUDV'H8PD0HQVDJHP
&RPSOH[LGDGH��SROLQRPLDO3DUD� LPSOHPHQWDU� HVWD� IXQomR�� VmR� QHFHVViULDV�� QR� Pi[LPR�� _1_� [� _9*'_�FRPSDUDo}HV�� RQGH�1 p� R� FRQMXQWR� GH� UHJUDV� GD� HQWLGDGH�� H�9*' p� R� PDLRU�FRQMXQWR�GH�YpUWLFHV�FRQVXPLGRV�SRU�XPD�UHJUD�GH�1��e�QHFHVViULR�SHUFRUUHU�R�FRQMXQWR�1 XPD�YH]�SDUD�FDOFXODU�D�VDtGD�GHVWD�IXQomR� DD([HPSOR� ���� �5HJUDV� GH� XPD� PHQVDJHP�� $� SDUWLU� GD� HQWLGDGH� (� H� GR� WLSR� GD�PHQVDJHP� WLSRBPVJ p�SRVVtYHO�REWHU�XP�FRQMXQWR�GH� UHJUDV�5HJUDV'H8PD0HQVDJHPTXH�SRGHP�WUDWDU�D�PHQVDJHP�HQYLDGD��'HQWUH�DV�UHJUDV�GH�7UDLQ IRL�SRVVtYHO�VHOHFLRQDU�GXDV�UHJUDV�FRPR�UHJUDV�GH�XPD�PHQVDJHP��VHQGR�HVVDV�UHJUDV�LGHQWLILFDGDV�FRPR�U� H�U��� $V� UHJUDV� U� H� U�� IRUDP� VHOHFLRQDGDV� SRU� DSUHVHQWDUHP� QR� FRQMXQWR� GH� YpUWLFHVGHOHWDGRV��XP�YpUWLFH�TXH�SRVVXtD�R�PHVPR�WLSR�HVSHFLILFDGR�FRPR�WLSR�GD�PHQVDJHP��7UDYHOLQJ��0��%��HQYLDGD�D�HQWLGDGH�7UDLQ�
'DGRV� GH� (QWUDGD�� (�  � �7UDLQ�� *7�7UDLQ��� *(�7UDLQ��� ^U��� U��� U��� U��� U��� U�`���WLSRBPVJ� ��7UDYHOLQJ��0��%�
x 5HJUD�U� �9*'�  � ^�7UDYHOLQJ����7UDYHOLQJ��0��%!!`�U����9*'���$*'�!��&��3��H����7UDYHOLQJ����7UDYHOLQJ��0��%!��� 9*'� � U�� 5HJUDV'H8PD0HQVDJHP
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x 5HJUD�U� �9*'�  ��^�7UDYHOLQJ����7UDYHOLQJ��0��%!!`�U����9*'���$*'�!��&��3��H����7UDYHOLQJ����7UDYHOLQJ��0��%!��� 9*'��� U�� 5HJUDV'H8PD0HQVDJHP
x 5HJUD�U� �9*'�  ��^�:DLW����:DLW��0��%!!`�U� �9*'��� $*'�!�� &�� 3�� H��� �:DLW����7UDYHOLQJ��0�� %!��� 9*'��� U� �5HJUDV'H8PD0HQVDJHP
x 5HJUD�U� �9*'�  ��^�*R����*R��0��%!!`�U� �9*'��� $*'�!�� &�� 3�� H��� �*R��� �7UDYHOLQJ�� 0�� %!��� 9*'��� U� �5HJUDV'H8PD0HQVDJHP
x 5HJUD�U� �9*'�  ��^�*R����*R��0��%!!`�U� �9*'��� $*'�!�� &�� 3�� H��� �*R��� �7UDYHOLQJ�� 0�� %!��� 9*'��� U� �5HJUDV'H8PD0HQVDJHP
x 5HJUD�U� �9*'�  ��^�2SHQ*DWH����2SHQ*DWH��0��%!!`�U� �9*'���$*'�!��&��3��H����2SHQ*DWH����7UDYHOLQJ��0��%!��� 9*'��� U�� 5HJUDV'H8PD0HQVDJHP
'DGRV�GH�6DtGD��5HJUDV'H8PD0HQVDJHP� �^U���U�` DD3RUpP�� SDUD� XPD� UHJUD� SRGHU� VHU� DSOLFDGD� HP� XP� GHWHUPLQDGR� HVWDGR�� D�LQIRUPDomR�REWLGD�GD�DQiOLVH�GDV� UHJUDV�GH�XPD�PHQVDJHP�QmR�p� VXILFLHQWH��GHQWUH�DV�UHJUDV� VHOHFLRQDGDV� FRPR� UHJUDV� GH� XPD�PHQVDJHP� p� SUHFLVR� LGHQWLILFDU� TXDLV� UHJUDV�HVWmR� KDELOLWDGDV�� RX� PHOKRU�� TXDLV� UHJUDV� DSUHVHQWDP� DWULEXWRV�� SDUkPHWURV� H�RX�FRQGLo}HV� TXH� VmR� VDWLVIHLWRV� SHOR� HVWDGR� DWXDO� GD� HQWLGDGH�� %XVFDQGR� XP� QRYR�FRQMXQWR� GH� UHJUDV� LGHQWLILFDGR� FRPR�5HJUDV$SOLFiYHLV� VHUmR� UHDOL]DGDV� DQiOLVHV� FRP�DV�UHJUDV�GR�FRQMXQWR�GH�5HJUDV'H8PD0HQVDJHP H�R�HVWDGR�DWXDO� RQGH�DV�UHJUDV�VHUmR�FODVVLILFDGDV� HP� KDELOLWDGDV� RX� GHVDELOLWDGDV�� $VVLP�� IRL� GHILQLGD� XPD� IXQomR� TXH�YHULILFD�VH�XPD�GHWHUPLQDGD�UHJUD�HVWi�KDELOLWDGD�RX�QmR�HP�XP�HVWDGR�

� $�YDOLGDomR�GD�FRQGLomR�GD�UHJUD�QmR�VHUi�DERUGDGD�QHVWH�WUDEDOKR�
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��� 5HJUD�KDELOLWDGD

$� UHJUD� HVWi� KDELOLWDGD"�(VVD�TXHVWmR�FHUWDPHQWH� HQYROYH�PXLWR�PDLV�GR�TXH�XPD� VLPSOHV� DQiOLVH�� TXH� LGHQWLILFD� D� SUHVHQoD� GH� XP� WLSR� GH� PHQVDJHP� QR� ODGR�HVTXHUGR�GD�UHJUD��2�IDWR�GH�XPD�UHJUD�WUDWDU�XPD�PHQVDJHP�SDVVDGD�FRPR�SDUkPHWUR�QmR�JDUDQWH�TXH�D�UHJUD SRGH�VHU�DSOLFDGD��$�DSOLFDomR�GH�XPD�UHJUD�GHSHQGH�WDPEpP�GR� HVWDGR� DWXDO� GR� VLVWHPD�� RX�PHOKRU�� p� SUHFLVR� TXH� KDMD� XPD� FRUUHVSRQGrQFLD� HQWUH�WRGRV� RV� DWULEXWRV� H� SDUkPHWURV� SUHVHQWHV� QR� ODGR� HVTXHUGR� GD� UHJUD�� FRP DWULEXWRV� H�SDUkPHWURV�LQVWDQFLDGRV�QR�HVWDGR�DWXDO�GR�VLVWHPD�7HQGR�XPD�LQVWkQFLD�GD�HQWLGDGH��XPD�UHJUD�H�XPD�OLVWD�GH�SDUkPHWURV�GH�XPD�PHQVDJHP�FRPR�GDGRV� GH� HQWUDGD�� p� SRVVtYHO� FDUDFWHUL]DU� D� UHJUD� FRPR�KDELOLWDGD�RXGHVDELOLWDGD��
)XQomR�5HJUD+DELOLWDGD�

'DGRV� GH�(QWUDGD�� ,QVWkQFLD� ,(� � �LG,(��*��0��� 5HJUD� U� � �LG�� '��&�� 3�� H���/LVWD�GH�SDUkPHWURV�GD�PHQVDJHP�SDUBPVJ��RQGH�FDGD�HOHPHQWR�GD�OLVWD�p�XP�SDU��WLSRSDU��YDORU��
'DGRV� GH� 6DtGD�� %RROHDQR�� 7DEHOD� �OLVWD�� GH� DWULEXLo}HV� IHLWDV� SDUD� DV�YDULiYHLV�WDEBYDU��RQGH�FDGD�HOHPHQWR�GD�WDEHOD�p�XP�SDU��YDU��YDORU��
$�GHILQLomR� GHVWD� IXQomR�� EHP�FRPR� VXD� FRPSOH[LGDGH�� VHUmR�PRVWUDGDV� QDV�VHo}HV�������H��������UHVSHFWLYDPHQWH�

����� 'HILQLomR
2� REMHWLYR� GHVWD� IXQomR� p� DQDOLVDU� D� UHJUD� H� FDUDFWHUL]D�OD� HP� KDELOLWDGD� RX�GHVDELOLWDGD�SDUD�R�HVWDGR�DWXDO�GR�VLVWHPD��3DUD�LVVR��IRL�HVERoDGR�XP�DOJRULWPR��TXH�HVWi� HVWUXWXUDGR� HP�GXDV� SDUWHV�� YLVDQGR� RV� WLSRV� GLIHUHQWHV� GH� DWULEXWRV� H�SDUkPHWURV�HQFRQWUDGRV� QDV� JUDPiWLFDV� GH� JUDIRV� EDVHDGDV� HP� REMHWR�� DOpP� GDV� GLIHUHQWHV�DWULEXLo}HV�IHLWDV�SDUD�DV�YDULiYHLV�HQFRQWUDGDV��*UDPiWLFDV� GH� JUDIRV� EDVHDGDV� HP� REMHWR� DSUHVHQWDP� DUFRV� TXH� SRGHP�UHSUHVHQWDU� YDORUHV� GH� DWULEXWRV� H� SDUkPHWURV�� VHQGR� TXH� HVVHV� YDORUHV� Vy� SRGHP� VHU�HVSHFLILFDGRV� FRP� R� WLSR� GH� YpUWLFH� $'7� RX� LQVWkQFLD� GH� (QWLGDGH�� 3DUD� H[HFXWDU� R�DOJRULWPR��FRQVWUXLX�VH�TXDWUR�FRQMXQWRV�;$'7��FRQWpP�RV�DWULEXWRV�GD�UHJUD�TXH�DSUHVHQWDP�YDORUHV�GR�WLSR�$'7�<$'7��FRQWpP�RV�SDUkPHWURV�TXH�DSUHVHQWDP�YDORUHV�GR�WLSR�$'7�;(�� FRQWpP RV�DWULEXWRV�GD� UHJUD�TXH�DSUHVHQWDP�YDORUHV�GR� WLSR� LQVWkQFLD�GH�(QWLGDGH�
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<(� FRQWpP� RV� SDUkPHWURV� TXH� DSUHVHQWDP� YDORUHV� GR� WLSR� LQVWkQFLD� GH�(QWLGDGH�2V� HOHPHQWRV� GHVWHV� FRQMXQWRV� TXH� UHSUHVHQWDP� YDORUHV� WLSR� $'7� WHUmR� R�IRUPDWR��WLSR�� YLG!�� RQGH� WLSR p�R�QRPH�GR�DWULEXWR�RX�SDUkPHWUR�� H�YLG R�VHX�YDORU��(VVH�YDORU�p�XP�HOHPHQWR GH�DOJXP�FRQMXQWR�FDUUHJDGRU�GD�iOJHEUD�QHVWD�HQWLGDGH��1R�FDVR�GH�UHJUDV��D�iOJHEUD�SRGH�VHU�XPD�iOJHEUD�GH�WHUPRV��SHUPLWLQGR�DVVLP�D�XWLOL]DomR�GH�YDULiYHLV�H�H[SUHVV}HV��WHUPRV��FRPR�DWULEXWRV�RX�SDUkPHWURV��2�XVR�GH�YDULiYHLV�p�EDVWDQWH�LQWHUHVVDQWH�SDUD�XPD�UHSUHVHQWDomR�PDLV�FRPSDFWD�GD�HVSHFLILFDomR��DR�LQYpV�GH� VH� HVFUHYHU� XPD� UHJUD� SDUD� FDGD� YDORU� FRQFUHWR�� HVFUHYH�VH� XPD� JHQpULFD� XVDQGR�YDULiYHLV���1R�PRPHQWR�GH�VH�DSOLFDU�XPD�UHJUD��GHYH�VH�LQVWDQFLDU�HVVDV�YDULiYHLV�FRP�YDORUHV�FRQFUHWRV�H�YHULILFDU�VH�HVVD�LQVWDQFLDomR�FRUUHVSRQGH�DRV�YDORUHV�H[LVWHQWHV�QR�HVWDGR�FRUUHQWH��IRUPDOPHQWH��LVVR�FRUUHVSRQGH�D�YHULILFDU�VH�H[LVWH�XP�KRPRPRUILVPR�HQWUH� D� iOJHEUD� GD� UHJUD� H� D� GR� HVWDGR� DWXDO��� 4XDQGR� QmR� H[LVWH� XPD� LQVWDQFLDomR�SRVVtYHO� SDUD� DV� YDULiYHLV� GD� UHJUD� TXH� FRUUHVSRQGD� DRV� YDORUHV� H[LVWHQWHV� QR� HVWDGR�DWXDO��D�UHJUD�QmR�HVWi�KDELOLWDGD��YHMD�R�H[HPSOR�������$VVLP��QmR�EDVWD�TXH�D�UHJUD�VHMD�FDUDFWHUL]DGD� FRPR� KDELOLWDGD� RX� GHVDELOLWDGD�� p� SUHFLVR� VDEHU� PHGLDQWH� D� TXH�DWULEXLo}HV�GH�YDULiYHLV�HVVD�UHJUD�IRL�DQDOLVDGD�2V�HOHPHQWRV�GRV�FRQMXQWRV�;(�H�<( WrP�R�IRUPDWR��WLSR��YLG!��RQGH�WLSR p�R�QRPH�GR�DWULEXWR�RX�SDUkPHWUR�� H�YLG p�R� LGHQWLILFDGRU�GD�HQWLGDGH�TXH�FRUUHVSRQGH�D�HVVH�DWULEXWR�RX�SDUkPHWUR�$�VHJXLU��HVWmR�DV�GHILQLo}HV�IRUPDLV�GHVWHV�FRQMXQWRV�
;$'7  � ^�WLSRDWU�� YLG!� _� �DLG���WLSRDWU�� DWU�� W**�� R�� G!�� R��� �YLG���WLSRYHUW��$'7��W**!!�� $*/`
;(  � ^�WLSRDWU�� YLG!� _��DLG���WLSRDWU�� DWU�� W**�� R�� G!�� R����YLG���WLSRYHUW��(��W**!!�� $*/`
<$'7  �^�WLSRSDU��YLG!� _��DLG���WLSRSDU��SDU�� W**��R��G!��R����YLG���WLSRYHUW��$'7��W**!!�� $*/`
<(  �^�WLSRSDU��YLG!�_��DLG���WLSRSDU��SDU��W**��R��G!��R����YLG���WLSRYHUW��(��W**!!�� $*/`

1RWDomR��$�IRUPDWDomR�HP�QHJULWR�SURFXUD�GHVWDFDU�R�WLSR�GR�DWULEXWR�RX�SDUkPHWUR�H�R�WLSR�GR�YpUWLFH�GH�GHVWLQR� DD&RP�D�LGHQWLILFDomR�GRV�DWULEXWRV�H�SDUkPHWURV�SUHVHQWHV�QR�ODGR�HVTXHUGR�GD�UHJUD� p� SRVVtYHO� UHDOL]DU� XPD� DQiOLVH� SDUD� YHULILFDU� VH� R� HVWDGR� DWXDO�* H� D� OLVWD� GH�SDUkPHWURV�SDUBPVJ VDWLVID]HP� HVVHV� DWULEXWRV�� 3DUD� HVVD� DQiOLVH� p� QHFHVViULR� XWLOL]DU�XP DOJRULWPR�TXH� WHP�FRPR�UHVXOWDGR�ILQDO�XP�YDORU�ERROHDQR��LQGLFDQGR�VH�R�HVWDGR�DWXDO� VDWLVID]� RV� DWULEXWRV�� H� XPD� WDEHOD� GH� DWULEXLo}HV� IHLWDV� DV� YDULiYHLV� HQFRQWUDGDV��TXH�FRQWHUi�XPD�DWULEXLomR�TXH�VDWLVID]�WRGRV�RV�DWULEXWRV��FDVR�HOD�H[LVWD���
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�� 6HOHFLRQD�DWULEXWR�RX�SDUkPHWUR��WLSR��YDORUBUHJUD!�� &$'7�
� HVFROKH� XP� DWULEXWR� RX� SDUkPHWUR� SDUD� YHULILFDU�� D� RUGHP� GH�HVFROKD�QmR�PXGD�R�UHVXOWDGR�
�� 6H �YDORUBUHJUD���YWDE� � WDEBYDU�
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�VLPSOHVPHQWH�UHWLUD�VH�HVVH�DWULEXWR�RX�SDUkPHWUR�GR�FRQMXQWR�D�VHU�DQDOLVDGR�H�SDVVD�VH�SDUD�R�SUy[LPR�
�� 6HQmR�6H��YDORUBUHJUD�p�XPD�YDULiYHO��
VH�R�DWULEXWR�RX�SDUkPHWUR�GD�UHJUD�IRU�XPD�YDULiYHO
�� (QWmR� YDU� �YDORUBUHJUD�� WDEBYDU� ��YDU��YDORUBDWXDO!�� &$'7  �&$'7 � �WLSR��YDORUBUHJUD!�
� FRORFD�VH� R� YDORU� GHVVH� DWULEXWR� RX� SDUkPHWUR�DVVRFLDGR�D�HVVD�YDULiYHO�QD�WDEHOD�WDEBYDU��UHWLUD�VH�R�DWULEXWR�RX�SDUkPHWUR�GR�FRQMXQWR�D�VHU�DQDOLVDGR�H�SDVVD�VH�SDUD�R�SUy[LPR�
��� 6HQmR�+DELOLWDGD�� �)DOVH�
� VH� QmR� IRU� YDULiYHO�� HQWmR� D� UHJUD� SRGH� VHU�DSOLFDGD��SRLV�R�YDORU�GHVVH�DWULEXWR�RX�SDUkPHWUR�QR�HVWDGR�DWXDO�p�GLIHUHQWH�GD�FRQVWDQWH�QD�UHJUD�
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([HPSOR������5HJUD�KDELOLWDGD��$�SDUWLU�GD� LQVWkQFLD�GD�HQWLGDGH�,(��GD�UHJUD�U�H�GD�OLVWD� GH�SDUkPHWURV� GD�PHQVDJHP�SDUBPVJ p�SRVVtYHO�FDUDFWHUL]DU�D� UHJUD�GR�FRQMXQWR�5HJUDV'H8PD0HQVDJHP FRPR�KDELOLWDGD�RX�GHVDELOLWDGD��'HQWUH�DV�UHJUDV GR�FRQMXQWR�5HJUDV'H8PD0HQVDJHP IRL�SRVVtYHO�FDUDFWHUL]DU�U� H�U� FRPR�KDELOLWDGDV��3RLV��U� H�U��DSUHVHQWDP� GR� ODGR� HVTXHUGR� DSHQDV� RV� DWULEXWRV� ZDLW� H� QH[W�� 2� DWULEXWR� ZDLW IRL�LQVWDQFLDGR�FRPR�)DOVH H�R�DWULEXWR�QH[W IRL�LQVWDQFLDGR�FRP�XP�YDORU�GR�WLSR�56HJP��R�YDORU�56HJP���HP�DPEDV�DV�UHJUDV��YHMD�DV�ILJXUDV�����H�������$VVLP��FRQVLGHUDQGR�TXH�R�HVWDGR� DWXDO� GR� VLVWHPD� VHMD� R� HVWDGR� UHSUHVHQWDGR�QD� ILJXUD����� p�SRVVtYHO� LGHQWLILFDU�TXH� Ki� FRUUHVSRQGrQFLD� HQWUH� RV� DWULEXWRV� GDV� UHJUDV� H� RV� DWULEXWRV� LGHQWLILFDGRV� QR�HVWDGR�DWXDO��1R�HVWDGR�DWXDO��D�LQVWkQFLD�GD�HQWLGDGH�LGHQWLILFDGD�FRPR�7UDLQ��DSUHVHQWD�R�DWULEXWR�ZDLW�FRP�YDORU�)DOVH H�R�DWULEXWR�QH[W�FRP�XP�YDORU�GR�WLSR�5VHJP�

),*85$ ��� ± 5HJUD�U��GR�7UDLQ�
'DGRV� GH� (QWUDGD�� ,(�  � �7UDLQ��� ^�SRV1H[W�� �!�� �SRV*DWH�� �!�� �ZDLW��)DOVH!���FXUU��5VHJP�!���QH[W��5VHJP�!���JDWH��*DWH�!`���7UDYHOLQJ����!���U  ��U����9*'���$*'�!���9*&���$*&�!���9*3���$*3�!��H��!��SDUBPVJ� ��
'DGRV�GH�6DtGD��7UXH��WDEBYDU� �^�56HJP��56HJP�!`

),*85$ ��� ± 5HJUD�U��GR�7UDLQ�
'DGRV� GH� (QWUDGD�� ,(�  � �7UDLQ��� ^�SRV1H[W�� �!�� �SRV*DWH�� �!�� �ZDLW��)DOVH!���FXUU��5VHJP�!���QH[W��5VHJP�!���JDWH��*DWH�!`���7UDYHOLQJ����!���U  ��U�� �9*'���$*'�!���9*&���$*&�!���9*3���$*3�!��H��!��SDUBPVJ� ��
'DGRV�GH�6DtGD��7UXH��WDEBYDU� �^�56HJP��56HJP�!`
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),*85$ ��� ± 5HJUD�U�
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'DGRV�GH�6DtGD��)DOVH��WDEBYDU� �^�E��)DOVH!`
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����� &RPSOH[LGDGH
$�FRPSOH[LGDGH�GHVVH�DOJRULWPR�p�SROLQRPLDO�x 2V�FRQMXQWRV�;$'7��<$'7��;(� H�<( VmR�FRQVWUXtGRV�DQDOLVDQGR�XPD�YH]�R�ODGR�HVTXHUGR�GD�UHJUD��D�OLVWD�GH�SDUkPHWURV�H�DWULEXWRV�TXH�ID]HP�SDUWH�GD�HQWUDGD�GR�DOJRULWPR�x 3DUD� FDGD� HOHPHQWR� GHVVHV� FRQMXQWRV�� GHYH� VHU� YHULILFDGR� R� VHX�YDORU� �QR�HVWDGR� DWXDO�� JUDIR�*�� RX� QD� WDEHOD� TXH� HVWi� VHQGR� FRQVWUXtGD�� WDEBYDU�� H�GHSRLV� QR� JUDIR� *��� $VVLP�� p� SUHFLVR� ID]HU� QR� Pi[LPR� R� Q~PHUR� GH�FRPSDUDo}HV� FRUUHVSRQGHQWH� j� VRPD� GRV� HOHPHQWRV� GRV� FRQMXQWRV� GH�DWULEXWRV� H� SDUkPHWURV� �SDUD� FDGD� XP�� DQDOLVD�VH� VH� HOH� HVWi� RX� QmR�VDWLVIHLWR��� 6H� R� DWULEXWR� IRU� XPD� YDULiYHO� TXH� QmR� WHP� DWULEXLomR� DLQGD��FRORFD�VH�QD�WDEHOD�WDEBYDU H�DVVXPH�VH�TXH�HOH�HVWi�VDWLVIHLWR��FRP�R�YDORU�TXH� IRL� FRORFDGR� QD� WDEHOD��� 6H� Mi� KRXYHU� XPD� DWULEXLomR�� Vy� WHP�VH� TXH�YHULILFDU�VH�R�YDORU�GD�WDEHOD�FRUUHVSRQGH�DR�YDORU�HP�*�x 1RWH�TXH�QmR�H[LVWHP�GXDV�DWULEXLo}HV�SRVVtYHLV��SRLV�FDGD�DWULEXWR�RFRUUH�H[DWDPHQWH�XPD�YH]�QR�HVWDGR�DWXDO��2�TXH�R�DOJRULWPR�ID]�p�VLPSOHVPHQWH�YHULILFDU�VH�RV�YDORUHV�GRV�DWULEXWRV�GD�HQWLGDGH�H�SDUkPHWURV�GD�PHQVDJHP�VDWLVID]HP�DV�FRQGLo}HV�LPSRVWDV�SHOD�UHJUD�

��� &RQIOLWR
2�FRQIOLWR�HQWUH�UHJUDV�p�FDUDFWHUL]DGR�D�SDUWLU�GR�WLSR�GH�DFHVVR�UHDOL]DGR�SHODV�UHJUDV�HP�DWULEXWRV�GH�HQWLGDGHV��5HJUDV�TXH�FRPSDUWLOKDP�R�DFHVVR�GH�HVFULWD�RX�OHLWXUD�H�HVFULWD�HP�XP�PHVPR�DWULEXWR�HVWmR�HP�FRQIOLWR��YHMD�VHomR�������([LVWHP� GRLV� WLSRV� GH� FRQIOLWR�� SRWHQFLDO� H� UHDO�� 3DUD� GHWHFomR� GH� FRQIOLWRV�SRWHQFLDLV�� SRGH�VH� ID]HU� XPD� DQiOLVH� SUpYLD� VREUH� WRGDV� DV� UHJUDV� GHILQLGDV� QD�JUDPiWLFD�� DQWHV� TXH� VHMD� LQLFLDGD�TXDOTXHU� H[HFXomR�� HQTXDQWR�SDUD� FRQIOLWRV� UHDLV�� R�HVWDGR� DWXDO� GR� VLVWHPD� p� QHFHVViULR� SDUD� HVVD� DQiOLVH�� RX� VHMD�� HOD� GHSHQGH� GH�LQIRUPDo}HV� TXH� VmR� REWLGDV� HP� WHPSR� GH� H[HFXomR�� $VVLP��PHGLDQWH� R� FRQFHLWR� GH�FRQIOLWR� SRWHQFLDO� p� SRVVtYHO� GHWHUPLQDU� RV� SDUHV� GH� UHJUDV� TXH� SRGHP� HVWDU RX� TXH�QXQFD�HVWDUmR�HP�FRQIOLWR�UHDO��3DUHV�GH�UHJUDV�HVWmR�HP�FRQIOLWR�SRWHQFLDO�QmR�JDUDQWHP�D�H[LVWrQFLD�GH�FRQIOLWR�UHDO�SDUD�TXDOTXHU�HVWDGR�GR�VLVWHPD��3RUpP��RV�SDUHV�GH�UHJUDV�TXH�QmR�HVWmR�HP�FRQIOLWR�SRWHQFLDO�HTXLYDOHP�jV�UHJUDV�TXH�QXQFD�HVWDUmR�HP�FRQIOLWR�UHDO�� TXDQGR� H[HFXWDGDV� HP� SDUDOHOR�� /RJR�� D� YDQWDJHP� GH� LGHQWLILFDU� FRQIOLWRV�SRWHQFLDLV� p� TXH� TXDQGR� HOHV� H[LVWHP�� HOHV� VmR� JHQpULFRV�� YDOHP� SDUD� TXDLVTXHU�DSOLFDo}HV�GH�UHJUDV��$VVLP��D�UHODomR�GH�UHJUDV�TXH�QmR�DSUHVHQWDP�FRQIOLWR�SRWHQFLDO�WRUQDULD� D� DQiOLVH�PDLV� HILFLHQWH�� YLVWR� TXH� D� DXVrQFLD� GH� FRQIOLWR� SRWHQFLDO� SHUPLWH� D�DILUPDomR� GD� DXVrQFLD� GH� FRQIOLWR� UHDO� HQWUH� DV� UHJUDV�� LQGHSHQGHQWH� GR� HVWDGR� GR�
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VLVWHPD��$�GHWHUPLQDomR�GD� DXVrQFLD�GH� FRQIOLWR� UHDO� QHFHVVLWD� GH�XPD�DQiOLVH�QmR Vy�GRV�DFHVVRV�IHLWRV�DRV�DWULEXWRV��PDV�WDPEpP�GR�HVWDGR�GR�VLVWHPD��XPD�YH]�TXH�PXLWDV�UHJUDV� WLGDV� FRPR� DSOLFiYHLV� HP� XP� GHWHUPLQDGR� HVWDGR� GR� VLVWHPD� SRGHP� VHU�H[HFXWDGDV� HP� SDUDOHOR�� L�H��� SRGHP� VHU� DFLRQDGDV� VLPXOWDQHDPHQWH� HP� LQVWkQFLDV�GLIHUHQWHV�VHP�TXDOTXHU�FRQIOLWR��YHMD�R�H[HPSOR�������$VVLP��SDUD�UHDOL]DU�D�DQiOLVH�GH�FRQIOLWR� UHDO� p� LQWHUHVVDQWH� UHDOL]DU� LQLFLDOPHQWH� XPD� DQiOLVH� GH� FRQIOLWR� SRWHQFLDO� D�SDUWLU� GD� HQWLGDGH�� $WUDYpV� GD� DQiOLVH� GH� FRQIOLWR� SRWHQFLDO� VHULD� SRVVtYHO� REWHU� XPD�WDEHOD�FRP�LGHQWLILFDGRUHV�GH�UHJUDV�TXH�HVWmR�HP�FRQIOLWR�SRWHQFLDO��TXDQGR�H[HFXWDGDV�HP�SDUDOHOR��'HVWD� IRUPD��D�SDUWLU�GH�LQIRUPDo}HV�FRPR��PRGHOR�GR�VLVWHPD��FRQMXQWR�GH� UHJUDV� DSOLFiYHLV� H� WDEHOD� GH� LGHQWLILFDGRUHV� GH� UHJUDV� TXH� HVWmR� HP� FRQIOLWR�SRWHQFLDO��p�SRVVtYHO�YHULILFDU�VH�HVWH�FRQMXQWR�GH�UHJUDV�DSUHVHQWD�FRQIOLWRV�UHDLV�$� VHJXLU� VmR� DSUHVHQWDGRV� GHWDOKHV� VREUH� PDQHLUDV� GH� LGHQWLILFDU� FRQIOLWRV�SRWHQFLDLV�H�UHDLV��EHP�FRPR�H[HPSORV��
����� &RQIOLWR�3RWHQFLDO

$�DQiOLVH�GH�FRQIOLWR�SRWHQFLDO�WHP�FRPR�HQWUDGD�XPD�HQWLGDGH�(��(VVD�DQiOLVH�p�UHDOL]DGD�SDUD�WRGRV�RV�SDUHV�GH�UHJUDV�SHUWHQFHQWHV�j�HQWLGDGH��UHWRUQDQGR�XPD�WDEHOD�FRPSRVWD� SHORV� SDUHV� TXH� HVWmR� HP� FRQIOLWR� SRWHQFLDO�� $� LGHQWLILFDomR� GH� FRQIOLWR�SRWHQFLDO�HQWH�U�H�U� p�GHWHUPLQDGD�D�SDUWLU�GH�WUrV�YHULILFDo}HV��� U�H�U¶�WUDWDP�R�PHVPR�WLSR�GH�PHQVDJHP"�� U H�U¶�DSUHVHQWDP�DFHVVR�GH�HVFULWD�HP�XP�PHVPR�WLSR�GH�DWULEXWR"�� U DSUHVHQWD� DFHVVR�GH� OHLWXUD� H�U¶ DFHVVR�GH� HVFULWD� HP�XP�PHVPR� WLSR�GH�DWULEXWR�RX�YLFH�YHUVD"6H�WRGDV�DV�YHULILFDo}HV�UHVXOWDUHP HP�XPD�UHVSRVWD�QHJDWLYD��FHUWDPHQWH�R�SDU�U� H� U¶ QmR� VHUi� HQFRQWUDGR� QD� WDEHOD� UHVXOWDQWH� GD� DQiOLVH�� XPD� YH]� TXH� U� H� U¶ QmR�DSUHVHQWDP�FRQIOLWR�SRWHQFLDO��0DV��VH�TXDOTXHU�XPD�GDV�YHULILFDo}HV�UHVXOWDU�HP�XPD�UHVSRVWD�DILUPDWLYD��HQWmR�U�H�U¶ DSUHVHQWDP FRQIOLWR�SRWHQFLDO��YHMD�R�H[HPSOR�������
)XQomR�&RQIOLWR�3RWHQFLDO�

'DGRV�GH�(QWUDGD��(QWLGDGH�(� ��LG��*7��*(��1�
'DGRV� GH� 6DtGD�� 7DEHOD� WDEBFRQIBSRW� GH� LGHQWLILFDGRUHV� GH� UHJUDV� TXH� QmR�DSUHVHQWDP� FRQIOLWR� SRWHQFLDO� TXDQGR� H[HFXWDGDV� HP� SDUDOHOR�� RQGH� FDGD�HOHPHQWR� GD� WDEHOD� p� XP� SDU� GH� LGHQWLILFDGRUHV� GH� UHJUDV� SHUWHQFHQWHV� DR�FRQMXQWR�1��2EVHUYDomR� VH�XP�SDU��U���U���HVWi�QD�WDEHOD��R�SDU��U���U���WDPEpP�GHYH�HVWDU�
'HILQLomR��3DUD� FDGD�SDU� �U �LG�� �9*'��$*'���&�� �9*3��$*3��� H��� 1�H�U¶ �LG¶���9*'¶��$*'¶���&¶�� �9*3¶��$*3¶���H¶��� 1��FRP�Uz�U
��6HMDP $7*' ^DW� _��D��DW��R��G!�� $*'`��$7*'¶ ^DW� _��D�� DW�� R�� G!�� $*'¶ `��$7*3 ^DW� _��D��DW��R��G!��
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$*3`�� $7*3¶ ^DW� _� �D�� DW�� R�� G!�� $*3¶ `�� HQWmR� R� FRQMXQWR� WDEBFRQIBSRW� p�GHILQLGR�GD�VHJXLQWH�IRUPD�L� U�H U¶WUDWDP�R�PHVPR�WLSR�GH�PHQVDJHP� �Y��YW!�� 9*'�� �Y¶��YW¶!�� 9*'¶��YW� �YW¶ � �LG��LG¶!�� WDEBFRQIBSRW
LL� U�H�U¶DSUHVHQWDP�DFHVVR�GH�HVFULWD�HP�XP�PHVPR�WLSR�GH�DWULEXWR$7*' � $7*'¶ ���� �LG��LG¶!�� WDEBFRQIBSRW
LLL� U�DSUHVHQWD�DFHVVR�GH�OHLWXUD�H�U¶�DFHVVR�GH�HVFULWD�HP�XP�PHVPR�WLSR�GH�DWULEXWR�RX�YLFH�YHUVD$7*3 � $7*'¶ ��� � $7*' � $7*3¶ ���� �LG��LG¶!�� WDEBFRQIBSRW
&RPSOH[LGDGH� 3DUD�PRQWDU� D� WDEHOD� WDEBFRQIBSRW�� VmR� FRQVLGHUDGDV� WRGDV� DV�UHJUDV�GD�HQWLGDGH��GXDV�D�GXDV��RX�VHMD��DVVXPLQGR�TXH�R�Q~PHUR�GH�UHJUDV�GD�HQWLGDGH�VHMD�Q �FDUGLQDOLGDGH�GR�FRQMXQWR�1���WHP�VH��Q
�Q�������SDUHV�GH�UHJUDV�SDUD� FRPSDUDU� �FRPELQDomR�GH�Q HOHPHQWRV��GRLV�D�GRLV���3DUD�FDGD�XP�GHVVHV�SDUHV�� GHYHP� VHU� FRQVWUXtGRV� RV� FRQMXQWRV� $7*'� $7*'¶�� $7*3 H $7*3¶�� TXH�FRQWpP� DSHQDV� RV� WLSRV� GRV� DWULEXWRV� GHOHWDGRV� RX� SUHVHUYDGRV�SRU� FDGD� UHJUD��3DUD� LVVR��p�SUHFLVR� DFHVVDU� FDGD� DUFR�GD� UHJUD�� RX� VHMD�� ID]HU�� QR�Pi[LPR���PWHVWHV�� RQGH�P p� R� Q~PHUR� GH� DWULEXWRV� GD� HQWLGDGH� �XP� DWULEXWR� QmR� SRGH� VHU�SUHVHUYDGR�H�GHOHWDGR�SHOD�PHVPD�UHJUD���'HSRLV��p�SUHFLVR� UHDOL]DU�RV��� WHVWHV�GHILQLGRV�DFLPD��� FRPSDUDU� D�PHQVDJHP� WUDWDGD� SRU� FDGD� UHJUD�� VRPHQWH� XPD� FRPSDUDomR��SRLV� FDGD� UHJUD� Vy� WUDWD�GH�XPD�PHQVDJHP� �DSHQDV�XP�YpUWLFH� p� GHOHWDGR�HP�FDGD�UHJUD���� FRPSDUDU�RV�FRQMXQWRV�GH�DWULEXWRV�DWXDOL]DGRV�SHODV� UHJUDV�� FDGD�DWULEXWR�DWXDOL]DGR� p� XP� DUFR� GH� �$*' ��$VVXPLQGR�TXH�R�Q~PHUR�GH� DWULEXWRV�GD�HQWLGDGH� VHMD� P�� WHU�VH�LD� QR� Pi[LPR�� �P
�P������� FRPSDUDo}HV�� 1D�UHDOLGDGH��HVVH�Pi[LPR�p�PDLRU�TXH�R�Q~PHUR�GH�FRPSDUDo}HV�QHFHVViULDV��SRLV TXDQGR� IRU� HQFRQWUDGR� R� SULPHLUR� HOHPHQWR� TXH� HVWi� QRV� GRLV�FRQMXQWRV��D�EXVFD�SRGH�SDUDU��SRLV�DV�UHJUDV�Mi�HVWmR�HP�FRQIOLWR�SRWHQFLDO��� $QiORJR�DR�LWHP����FRQVLGHUDQGR�DJRUD�RV�FRQMXQWRV�GH�LWHQV�GHOHWDGRV�SRU�XPD�UHJUD�H�SUHVHUYDGRV�SHOD�RXWUD��H�YLFH�YHUVD�&RPR�D�FRPSOH[LGDGH� WDQWR�SDUD�FRQVWUXLU�RV�FRQMXQWRV�TXDQWR�SDUD� ID]HU�RV�WHVWHV� QHFHVViULRV� p� SROLQRPLDO� HP� UHODomR� DR� WDPDQKR� GD� HQWUDGD�� HVWD� IXQomR� WHP�RUGHP�SROLQRPLDO�GH�FRPSOH[LGDGH� DD([HPSOR� ���� �&RQIOLWR� 3RWHQFLDO� $� SDUWLU� GD� HQWLGDGH� (� p� SRVVtYHO� UHDOL]DU� XPD�DQiOLVH�YLVDQGR�LGHQWLILFDU�FRQIOLWRV�SRWHQFLDLV�HQWUH�DV�UHJUDV�GH�(��'HQWUH�DV�UHJUDV�GD�HQWLGDGH� WRGDV� GHYHP� VHU� UHODFLRQDGDV� H� DQDOLVDGDV� JHUDQGR� XPD� WDEHOD� GHQRPLQDGD�WDEBFRQIBSRW��$�WDEHOD�WDEBFRQIBSRW p�FRPSRVWD�SRU�SDUHV�GH LGHQWLILFDGRUHV�GH�UHJUDV��VHQGR�TXH� HVVDV� UHJUDV�SRGHP� WUDWDP�XP�PHVPR� WLSR�GH�PHQVDJHP�� RX� DSUHVHQWDUHP�DFHVVR�GH�HVFULWD�RX�OHLWXUD�H�HVFULWD�HP�XP�PHVPR�WLSR�GH�DWULEXWR��1HVVH�H[HPSOR��D�



��
HQWLGDGH� FRQVLGHUDGD� p� GHQRPLQDGD�7UDLQ�� $SyV� UHODFLRQDU� WRGRV RV� SDUHV� GH� UHJUDV�SHUWHQFHQWH�DR�FRQMXQWR�1�GD�HQWLGDGH�IRL�IHLWD�XPD�DQiOLVH�SDUD�FDGD�SDU�TXH�UHVXOWRX�HP� XPD� WDEHOD� FRPSRVWD� SRU� GLYHUVRV� SDUHV� GH� UHJUDV�� 3RLV�� YiULRV� SDUHV� GH� UHJUDV�DWHQGHUDP�DV�FRQGLo}HV�HVWDEHOHFLGDV��3RU�H[HPSOR��R�SDU��U���U�!�DWHQGHX�D�SULPHLUD�H�D�WHUFHLUD�FRQGLomR��XPD�YH]�TXH�WDQWR�U� FRPR�U� WUDWDP�R�WLSR�GH�PHQVDJHP�7UDYHOLQJ�H�HP�U� R�DFHVVR�DRV�DWULEXWRV�ZDLW H�QH[W p�GH�OHLWXUD��HQTXDQWR�U� DSUHVHQWD�DFHVVR�GH�OHLWXUD�SDUD�R�DWULEXWR�QH[W H�DFHVVR�GH�HVFULWD�SDUD�R�DWULEXWR�ZDLW�

'DGRV�GH�(QWUDGD��(QWLGDGH�(� ��7UDLQ��*7��*(��1�
'DGRV� GH� 6DtGD�� WDEBFRQIBSRW ^�U��� U�!���U��� U�!���U��� U�!���U��� U�!���U���U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U���U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U���U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U���U�!���U���U�!` DD����� &RQIOLWR�5HDO
2�REMHWLYR�GHVWD�IXQomR�p�LGHQWLILFDU�VH�XPD�GHWHUPLQDGD�UHJUD�HVWi�HP�FRQIOLWR�FRP� DOJXPD� RXWUD� UHJUD VHOHFLRQDGD� FRPR� UHJUD� DSOLFiYHO�QR� HVWDGR�DWXDO� GR� VLVWHPD��$VVLP�� D� IXQomR� WHP� FRPR� HQWUDGD� R� PRGHOR� GR� VLVWHPD�� XP� FRQMXQWR� GH� UHJUDV�DSOLFiYHLV��D�WDEHOD�UHVXOWDQWH�GD�DQiOLVH�GH�FRQIOLWR�SRWHQFLDO��H�D�UHJUD�DSOLFiYHO�TXH�VH�TXHU� YHULILFDU� VH� HVWi� HP FRQIOLWR� FRP� DV� RXWUDV� UHJUDV� DSOLFiYHLV� Mi� VHOHFLRQDGDV��SHUWHQFHQWHV� DR� FRQMXQWR� SDVVDGR� FRPR� SDUkPHWUR� SDUD� D� IXQomR���2� UHVXOWDGR� p� XP�YDORU�ERROHDQR��TXH�LQGLFD�VH�Ki�FRQIOLWR�RX�QmR��2� DOJRULWPR� IXQFLRQD� GD� VHJXLQWH� IRUPD�� ,QLFLDOPHQWH�� VXS}H�VH� TXH� D� UHJUD�QmR�HVWi�HP�FRQIOLWR�FRP�QHQKXPD�RXWUD�UHJUD��2�FRQMXQWR�5HJUDV VHUi�LQLFLDOL]DGR�FRP�WRGDV�DV� UHJUDV� Mi�DQDOLVDGDV�H�GHILQLGDV�FRPR�UHJUDV�DSOLFiYHLV��$�DQiOLVH�p�UHDOL]DGD��HQTXDQWR� QmR� IRU� LGHQWLILFDGR� FRQIOLWR� H� KRXYHU� UHJUDV� DSOLFiYHLV� D� VHUHP� DQDOLVDGDV��3DUD� FDGD� UHJUD� VHOHFLRQDGD� GR� FRQMXQWR� 5HJUDV�� VHUi� IHLWD� XPD� EXVFD� QD� WDEHOD�UHVXOWDQWH�GD�DQiOLVH�GH�FRQIOLWR�SRWHQFLDO��6H�R�SDU�HQWUH�D�UHJUD�VHOHFLRQDGD�H�D�UHJUD�TXH�HVWD�VHQGR�DQDOLVDGD�QmR�IRU�HQFRQWUDGR�QD�WDEHOD��HQWmR�R�SURFHVVR�VH�LQLFLDUi�SDUD�XPD� QRYD� UHJUD� D� VHU� VHOHFLRQDGD�� SRLV�� HQWUH� D� UHJUD� VHOHFLRQDGD� H� D� UHJUD� DQDOLVDGDQXQFD�KDYHUi�FRQIOLWR��YLVWR�TXH�D�DXVrQFLD�GH�FRQIOLWR�SRWHQFLDO�GHWHUPLQD�D�DXVrQFLD�GH� FRQIOLWR� UHDO�� &DVR� FRQWUiULR� �VH� H[LVWLU� FRQIOLWR� SRWHQFLDO�� p SUHFLVR� WHVWDU� VH� DV�RFRUUrQFLDV�GDV�UHJUDV�VH�VREUHS}HP�QR�HVWDGR�DWXDO�

)XQomR�&RQIOLWR�5HDO�
'DGRV� GH�(QWUDGD��0RGHOR�0R  � �**(��&,(���FRQMXQWR� GH� UHJUDV� DSOLFiYHLV�5HJUDV$SOLFiYHLV�� WDEHOD� GH� LGHQWLILFDGRUHV� GH� UHJUDV� TXH� HVWmR� HP� FRQIOLWR�SRWHQFLDO WDEBFRQIBSRW��UHJUD�DSOLFiYHO��U ��LGU��'��&��3��H!��P!
'DGRV�GH�6DtGD��%RROHDQR
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$OJRULWPR�
� &RQIOLWR� �)DOVH� 5HJUDV� �5HJUDV$SOLFiYHLV� (QTXDQWR���5HJUDV z���H��QRW�&RQIOLWR���IDoD� 6HOHFLRQD�UHJUD��U¶ ��LGU ���'���&���3���H�!��P�! � 5HJUDV� 6H��LGU��LGU¶� � WDEBFRQIBSRW� (QWmR�5HJUDV� 5HJUDV ± U�� 6HQmR�6H�P�H�P¶QmR�VH�VREUHS}HP� (QWmR�5HJUDV� 5HJUDV ± U�� 6HQmR�&RQIOLWR� �7UXH�� 5HWRUQD�&RQIOLWR

&RPSOH[LGDGH��1HVWD�IXQomR��GHYH�VH�FRPSDUDU�D�UHJUD��U��P!�FRP�FDGD�XPD�GR� FRQMXQWR� 5HJUDV$SOLFiYHLV�� RX� VHMD�� � WHP�VH� Q _5HJUDV$SOLFiYHLV_�FRPSDUDo}HV��QR�Pi[LPR��3DUD�FDGD�SDU���U��P!���U���P�!!��YHULILFD�VH�HVVDV�UHJUDV�QmR�HVWmR�HP�FRQIOLWR�SRWHQFLDO��SURFXUDU�XP�HOHPHQWR�HP�XP�FRQMXQWR���H� GHSRLV� YHULILFD� VH� DV� RFRUUrQFLDV� QmR� VH� VREUHS}HP� �FDVR� KDMD� FRQIOLWR�SRWHQFLDO���3DUD�YHULILFDU� LVVR��p�SUHFLVR�ID]HU�XPD�DQiOLVH�VLPLODU�j�GD�IXQomR�TXH� LGHQWLILFD� FRQIOLWRV� SRWHQFLDLV�� PDV� FRQVLGHUDQGR� DJRUD� VH� RV� YpUWLFHV� H�DUFRV GHOHWDGRV� H� SUHVHUYDGRV� SHODV� UHJUDV� VmR� RV� PHVPRV� �DR� LQYpV� GH�FRQVLGHUDU� RV� WLSRV� GH� YpUWLFHV� H� DUFRV�� FRPR� QD� IXQomR� FRQIOLWR� SRWHQFLDO���3RUWDQWR��D�FRPSOH[LGDGH�GHVWD�IXQomR�p�WDPEpP�SROLQRPLDO�
2EVHUYDomR��'DGD�XPD�UHJUD�U��/�Æ 5��RQGH�/ '�� 3�H�5 &�� 3��XPD�RFRUUrQFLD�GH�U�HP�0R p�XP�PRUILVPR�WRWDO�GH�JUDIRV�UHSUHVHQWDGR�SRU�P��/�Æ 0R� DD([HPSOR������&RQIOLWR� &RQVLGHUH�R�PRGHOR�0R�GHILQLGR�QR�H[HPSOR������R�FRQMXQWR�GH�UHJUDV�DSOLFiYHLV�5HJUDV$SOLFiYHLV ^�U���P�!`��RQGH U� HVWi�LOXVWUDGD�QD�ILJXUD�����H�DRFRUUrQFLD P� p�R�PDSHDPHQWR�GR� ODGR�HVTXHUGR�GHVWD� UHJUD�SDUD�R� WUHP 7UDLQ� �FRP�FRUUHVSRQGHQWHV�DWULEXWRV�H�PHQVDJHP���D�WDEHOD�GH�LGHQWLILFDGRUHV�GH�UHJUDV�TXH�HVWmR�HP�FRQIOLWR�SRWHQFLDO� WDEBFRQIBSRW �H[HPSOR������H�D� UHJUD�DSOLFiYHO�GHQRPLQDGD��U���P�!��RQGH�U� HVWi� LOXVWUDGD�QD� ILJXUD�����H�D�RFRUUrQFLD�P� PDSHLD�D�HQWLGDGH� WUHP�GR�ODGR HVTXHUGR� GD� UHJUD� SDUD�7UDLQ��� $JRUD�� p� SUHFLVR� YHULILFDU� VH� H[LVWH� FRQIOLWR� UHDO�HQWUH��U���P�!�H�R�FRQMXQWR�5HJUDV$SOLFiYHLV��2�IDWR�GD�WDEHOD�WDEBFRQIBSRW DSUHVHQWDU�R�SDU��U���U�!� WRUQD�D�LGHQWLILFDomR�GH�FRQIOLWR�GHSHQGHQWH�GR�HVWDGR�GR�VLVWHPD��$VVLP��SDUD�GHVFDUWDU�D�KLSyWHVH�GH�FRQIOLWR�p�QHFHVViULR�YHULILFDU�VH�QR�HVWDGR�GR�VLVWHPD��RX�PHOKRU��QR�PRGHOR�0R� �� DV�RFRUUrQFLDV�P� H�P� VH� VREUHS}HP��2EVHUYDQGR�R�PRGHOR��UHSUHVHQWDGR� QD� ILJXUD� ������ p� IiFLO� YHULILFDU� TXH�� DSHVDU� GDV� GXDV� UHJUDV� GHOHWDUHP� R�PHVPR�WLSR�GH�PHQVDJHP��DV�PHQVDJHQV�FRQFUHWDV�XWLOL]DGDV�SRU�HODV�HP�P� H�P� VmR�GLIHUHQWHV�� � /RJR�� D� UHJUD� DSOLFiYHO� � �U��� P�!� QmR� HVWi� HP� FRQIOLWR� SRGHQGR� VHU�H[HFXWDGD� HP� SDUDOHOR� FRP� DV� UHJUDV� GR� FRQMXQWR� 5HJUDV$SOLFiYHLV �TXH�� QHVWH�H[HPSOR��p�IRUPDGR�DSHQDV�GD�UHJUD�DSOLFiYHO �U���P�!��
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'DGRV� GH� (QWUDGD�� 0R�  � �**(�� &,(��� 5HJUDV$SOLFiYHLV�  � ^�U��� P�!`��WDEBFRQIBSRW ^�U���U�!���U���U�!���U���U�!���U���U�!���U���U�!���U���U�!���U���U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U���U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U��� U�!���U���U�!���U���U�!���U���U�!���U���U�!���U���U�!���U���U�!���U���U�!���U���U�!`� UHJUD�DSOLFiYHO� ��U���P�!
'DGRV�GH�6DtGD��)DOVH DD
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� 3URWyWLSR

$� UHSUHVHQWDomR� FRQFUHWD� GDV� HVWUXWXUDV� GR� DPELHQWH� 3/$786� QmR� p� DOJR�WULYLDO��YLVWR�TXH�WRGD�D�UHSUHVHQWDomR�SUHFLVD�VHU�ILHO�DR�IRUPDOLVPR�GH�**V�H�HILFLHQWH�SDUD� DJLOL]DU� D� H[HFXomR� GR� VLPXODGRU�� %XVFDQGR� DWHQGHU� WDLV� FRQVLGHUDo}HV�� IRL�QHFHVViULR�UHDOL]DU�GHILQLo}HV�H�DQiOLVHV��TXH�SRVVLELOLWDUDP�SRU�ILP�R�GHVHQYROYLPHQWR�GR�SURWyWLSR�2�SURWyWLSR�YLVD�XPD�VROXomR�DSOLFiYHO�DR�DPELHQWH�GH�VLPXODomR��RQGH�QmR�Vy�D� UHSUHVHQWDomR� GDV� HVWUXWXUDV� VHUi� SRVVtYHO�� FRPR� WDPEpP� D� YDOLGDomR� GR� PRGHOR�SURSRVWR�� DWUDYpV� GH� HVWXGR� GH� FDVR� &RQVLGHUDQGR� TXH� VH� WUDWD� GH� XP� SURWyWLSR�� p�SRVVtYHO�UHVVDOWDU�DOJXPDV�OLPLWDo}HV�x 5HSUHVHQWDomR�GH�XP�~QLFR�WLSR�GH�**V� QmR�p�IHLWD�TXDOTXHU�GLVWLQomR�TXDQWR� DR� WLSR� GH� **V� QD� UHSUHVHQWDomR� GR� SURWyWLSR�� $� UHSUHVHQWDomR�GHVWLQD�VH� D� JUDPiWLFD� GH� JUDIRV GH� FRPSRUWDPHQWR� �**F��� DWp� PHVPR�SRUTXH��RV�YiULRV�WLSRV�GH�JUDPiWLFDV�TXH�SHUPLWHP�D�GHVFULomR�GH�WRGRV�RV�DVSHFWRV�GH�XPD�HQWLGDGH��VmR�UHILQDPHQWRV�GH�**F�x 9DOLGDomR�SDUFLDO�GR�PRGHOR� FDUDFWHUL]DGD�FRPR�SDUFLDO��XPD�YH]�TXH�R�SURWyWLSR� FRQVLGHUD� QR� HVWXGR� GH� FDVR�� R� JUDIR� LQLFLDO� GH� XPD� HQWLGDGH�FRPR�HVWDGR�LQLFLDO�GR�VLVWHPD��H�QmR�XP�PRGHOR�GR�VLVWHPD�FRPR�XP�WRGR��FRPSRVWR�SRU�YiULRV�JUDIRV�LQLFLDV�GH�GLYHUVDV�HQWLGDGHV���$� SUy[LPD� VHomR� DSUHVHQWD� GHWDOKHV� VREUH� D� LPSOHPHQWDomR� GR�SURWyWLSR�TXH�IRL� LGHDOL]DGD� QHVWH� WUDEDOKR�� H� GHVHQYROYLGD� SHOD� DOXQD� 7DWLDQD� 'HO7UHMR� %H]HUUD�>%(=����@�� FRPR� WUDEDOKR� GH� FRQFOXVmR� GR� FXUVR� GH� %DFKDUHODGR� HP� &LrQFLD� GD�&RPSXWDomR��
��� ,PSOHPHQWDomR

2� XVR� GH� XP� EDQFR� GH� GDGRV� FRPR� IRUPD� GH� UHSUHVHQWDomR� FRQFUHWD� GDV�HVWUXWXUDV�GHILQLGDV�QR�SURWyWLSR��IRL�FRQVLGHUDGD��GHVGH�R�LQtFLR��FRPR�D�VROXomR�PDLV�LQGLFDGD�� 3RUpP�� R� Q~PHUR� GH� EDQFR� GH� GDGRV� H[LVWHQWHV� p� EHP� GLYHUVLILFDGR�� R� TXH�SRGHULD�JHUDU�XPD�G~YLGD��QmR�TXDQWR�j�DERUGDJHP��PDV�TXDQWR�j�GLVWULEXLomR��XPD�YH]�TXH� VH� DOPHMD�XP�VLVWHPD�GH�DERUGDJHP�UHODFLRQDO�FRP�GLVWULEXLomR� OLYUH��RX�PHOKRU��XP�VLVWHPD�UHODFLRQDO�GH�FyGLJR�DEHUWR�H�DFHVVtYHO�D�WRGRV�RV�SHVTXLVDGRUHV�GR�SURMHWR�3/$786�� $VVLP�� PHGLDQWH� DV� FDUDFWHUtVWLFDV� GH� DUPD]HQDPHQWR� �FRPR� PRVWUD� D�WDEHOD ������ GLVSRQLELOLGDGH� �FyGLJR� DEHUWR�� H� PXOWL�SODWDIRUPD� �/LQX[�� 8QL[�� 6RODULV��:LQGRZV�H�RXWUDV��GR�,QWHU%DVH�6HUYHU������IRL�SRVVtYHO�MXVWLILFDU�D�HVFROKD�GR�EDQFR�GH�GDGRV�GR�SURWyWLSR��GHQWUH�RV�YiULRV�VLVWHPDV�H[LVWHQWHV��2� ,QWHU%DVH� 6HUYHU� ���� p� FDUDFWHUL]DGR� FRPR� XP� VLVWHPD� GH� EDQFR� GH� GDGRV�UREXVWR�� FDSD]� GH� UHSUHVHQWDU� VLVWHPDV� FRPSOH[RV�� (QWUHWDQWR�� p� SUHFLVR� UHVVDOWDU� TXH�DWUDYpV� GH� XP� EDQFR� GH� GDGRV�� QmR� p� SRVVtYHO� JDUDQWLU� WRGDV� DV� UHVWULo}HV� QHFHVViULDV�SDUD� DVVHJXUDU� XPD� UHSUHVHQWDomR� ILHO� DR� IRUPDOLVPR� GH� **V�� 3RUWDQWR�� IRL� SUHFLVR�XWLOL]DU�XPD�IHUUDPHQWD�GH�SURJUDPDomR��GHQRPLQDGD�'HOSKL��$�'HOSKL�MXQWDPHQWH�FRP�R� ,QWHU%DVH� SRVVLELOLWRX� R� DUPD]HQDPHQWR� H� D� UHFXSHUDomR� GD� UHSUHVHQWDomR� GDV�HVWUXWXUDV�GR�3/$786��YHMD�R�H[HPSOR�������$VVLP��D�LPSOHPHQWDomR�GR�SURWyWLSR�IRL�



��
GHVHQYROYLGD��VHQGR�FRQYHQLHQWHPHQWH�GLYLGLGD�HP�GXDV�SDUWHV�GHQRPLQDGDV��FDGDVWUR�H�HVWXGR�GH�FDVR��YHMD�ILJXUD������

7$%(/$ ��� ± (VSHFLILFDo}HV�7pFQLFDV�GR�,QWHU%DVH��>,%6����@7DPDQKR�Pi[LPR�GR�EDQFR ���7HUDE\WHV
7DPDQKR�Pi[LPR�GH�XP�DUTXLYR�*'% ��*%�QD�PDLRULD�GDV�SODWDIRUPDV��
1~PHUR�Pi[LPR�GH�WDEHODV �����7DEHODV
7DPDQKR�Pi[LPR�GH�XPD�WDEHOD ���7HUDE\WHV
1~PHUR�Pi[LPR�GH�OLQKDV�SRU�WDEHODV �����OLQKDV
7DPDQKR�Pi[LPR�GD�OLQKD ���.%
1~PHUR�Pi[LPR�GH�tQGLFHV�SRU�WDEHOD �����ËQGLFHV
1~PHUR�Pi[LPR�GH�tQGLFHV�SRU�EDQFR �����ËQGLFHV
([HPSOR� ��� $� ILJXUD� ���� UHSUHVHQWD� DSHQDV� SDUWH� GR� JUDIR�WLSR� EDVHDGR� HP� REMHWR��$QDOLVDQGR�D�ILJXUD�p�SRVVtYHO�YHULILFDU�TXH�WDQWR�D�RULJHP��FRPR�R�GHVWLQR�GRV�DUFRV��DSUHVHQWDP� UHVWULo}HV� TXDQWR� DR� WLSR� GH� REMHWR��$UFRV� Vy� SRGHP� WHU� FRPR� YpUWLFH� GH�RULJHP��REMHWRV�GR�WLSR�HQWLGDGH��FRQIRUPH�PRVWUD�D�ILJXUD������DWUDYpV�GH�DWU��H�DWU����(QTXDQWR� R� YpUWLFH� GH� GHVWLQR� UHVWULQJH�VH� D� GRLV� WLSRV� GH� REMHWR�� SRGHQGR� VHU�HVSHFLILFDGR�FRPR�XP�YpUWLFH�GR�WLSR�HQWLGDGH��UHSUHVHQWDGR�SRU�DWU���RX�GR�WLSR�$'7��UHSUHVHQWDGR� SRU� DWU���� 3RUWDQWR�� GH� DFRUGR� FRP� DV� GHILQLo}HV�� WDLV� UHVWULo}HV� MDPDLV�SRGHULDP� VHU� UHSUHVHQWDGDV� DSHQDV� SRU� XP� UHODFLRQDPHQWR� HQWUH� WDEHODV� GR� EDQFR� GH�GDGRV�

),*85$ ��� ± 3DUWH�GR�JUDIR�WLSR�EDVHDGR�HP�REMHWR�

(QWLGDGH

$'7DWU�
DWU�
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),*85$ ��� ± 3URWyWLSR�
����� &DGDVWUR

2� PyGXOR� FDGDVWUR� FRQVLVWH� QD� GHILQLomR� GR� VLVWHPD�� RX� VHMD�� QHVVD� SDUWH� R�DSOLFDWLYR�WUDWD�GD�LGHQWLILFDomR�GR�PRGHOR�GR�VLVWHPD��GRV�JUDIRV��GRV�REMHWRV��YpUWLFHV�H�DUFRV��TXH�GHILQHP�RV�JUDIRV��GR�JUDIR�WLSR��GDV�LQVWkQFLDV�H�GDV�UHJUDV��RX�PHOKRU��GD�UHSUHVHQWDomR� GD� JUDPiWLFD� GH� JUDIRV� TXH� HVSHFLILFD� XP� GHWHUPLQDGR� VLVWHPD� �YHMD�ILJXUD�������

),*85$ ��� ± 0HQX�GH�FDGDVWUR�GR�SURWyWLSR�



��
æ 0RGHOR� LGHQWLILFD�R�PRGHOR�GR�VLVWHPD�D�VHU�HVSHFLILFDGR��YHMD�ILJXUD������

),*85$ ��� ± &DGDVWUR�GH�PRGHOR�
æ *UDIR� LGHQWLILFD�RV�JUDIRV�TXH�FRPS}HP�R�PRGHOR��VHQGR�TXH�FDGD�JUDIR�UHIHUHQFLD�XP�PRGHOR�FDGDVWUDGR�H�SRGH�VHU�FODVVLILFDGR�FRPR��JUDIR�WLSR�RX�JUDIR� LQLFLDO�RX�JUDIR�WLSDGR���YHMD�ILJXUD������

),*85$ ��� ± &DGDVWUR�GH�JUDIRV�
æ 2EMHWRV� LGHQWLILFD�YpUWLFHV�H�DUFRV�TXH�FRPS}HP�RV�JUDIRV�GR�PRGHOR�� 9pUWLFHV� LGHQWLILFD�RV�WLSRV�GH�YpUWLFHV�TXH�VHUmR�XWLOL]DGRV�FRPR�RULJHP�GHVWLQR�GRV�DUFRV���&DGD�YpUWLFH�DSUHVHQWD�DSHQDV�XP�WLSR�TXH�SRGH� VHU� FODVVLILFDGR� FRPR�$'7�RX�HQWLGDGH�RX�PHQVDJHP�RX�WHPSR��YHMD�ILJXUD������� $UFRV� LGHQWLILFD� RV� WLSRV� GH� DUFRV� TXH� VHUmR� XWLOL]DGRV� SDUD�GHILQLU� R� JUDIR�WLSR� H� FRQVHT�HQWHPHQWH� RXWURV� JUDIRV� WLSDGRV��&DGD� DUFR� DSUHVHQWD� DSHQDV� XP� WLSR� TXH� SRGH� VHU� FODVVLILFDGR�FRPR�DWULEXWR�RX�SDUkPHWUR�RX�GHVWLQR�RX�WLPH�VWDPS��YHMD�ILJXUD�������$UFRV�DSUHVHQWDP�XPD�LGHQWLILFDomR�GH�YpUWLFH�GH�RULJHP�H�RXWUD� SDUD� YpUWLFH� GH� GHVWLQR�� VHQGR� TXH� D� FRQVLVWrQFLD� WDQWR� GD�RULJHP� TXDQWR� GR� GHVWLQR� p� JDUDQWLGD� QD� LPSOHPHQWDomR�� 3RLV��GHSHQGHQGR� GD� FODVVLILFDomR� GR� DUFR� VHUmR� IHLWDV� YHULILFDo}HV�



��
TXDQWR� DR� WLSR� GH� YpUWLFH� LGHQWLILFDGR� FRPR� RULJHP� H� FRPR�GHVWLQR��

),*85$ ��� ± &DGDVWUR�GH�YpUWLFHV�

),*85$ ��� ± &DGDVWUR�GH�DUFRV�
æ *UDIR�WLSR� VHOHFLRQD�YpUWLFHV�H�DUFRV�FDGDVWUDGRV�SDUD�HQWmR�GHILQLU�R�JUDIR�WLSR�GR�PRGHOR��$VVLP��SDUD�FDGD�JUDIR�WLSR�GHILQLGR�VmR�IHLWRV�YiULRV�DFHVVRV�GH�OHLWXUD�HJUDYDomR�HP�GLYHUVDV�WDEHODV��XPD�YH]�TXH�WRGRV�RV�YpUWLFHV�H�DUFRV�TXH�FRPS}HP�R�JUDIR�WLSR� Mi� IRUDP�FDGDVWUDGRV�DQWHULRUPHQWH��'HVWD�IRUPD��ILFRX�HVWDEHOHFLGR�TXH�DV�LQIRUPDo}HV�UHIHUHQWHV�DR�JUDIR�WLSR�Vy�VHULDP�JUDYDGDV�GHILQLWLYDPHQWH�QR�EDQFR�GH�GDGRV�DSyV�WRGD�D�GHILQLomR��YHMD�D�ILJXUD������
æ ,QVWkQFLDV� LGHQWLILFD� FDGD� LQVWkQFLD� TXH� FRPS}H� RV� JUDIRV� FODVVLILFDGRV� FRPR�LQLFLDO�RX�WLSDGRV��$VVLP��FDGD� LQVWkQFLD�GH�XP�GHWHUPLQDGR�JUDIR�WLSR�UHTXHU�XPD�YDOLGDomR��XPD�YH]�TXH�QHQKXP�YpUWLFH�RX�DUFR�SRGH�VHU�GHILQLGR�VH�QmR�HVWLYHU�GH�DFRUGR�FRP�R�TXH�IRL�HVSHFLILFDGR�QR�JUDIR�WLSR��'HVWD�IRUPD��DSHQDV�RV�YpUWLFHV�H�DUFRV�TXH�FRPS}HP�R�JUDIR�WLSR�HUDP�GLVSRQLELOL]DGRV��3DUD� LQVWDQFLDU�XP�YpUWLFH�RX� DUFR�� EDVWD� VHOHFLRQDU� R� REMHWR� SHUWHQFHQWH� DR� JUDIR�WLSR� H� IRUQHFHU� XPD� QRYD�GHVFULomR��$�VROXomR�HQFRQWUDGD�SRVVLELOLWRX�D�FKHFDJHP�GRV�REMHWRV�FRP�R�JUDIR�WLSR� GXUDQWH� D� FRQVWUXomR� GD� LQVWkQFLD�� RX� VHMD�� D� LQVWkQFLD� p� FULDGD� H� YHULILFDGD� D�FDGD�LQVHUomR�GH�XP�HOHPHQWR���YHMD�ILJXUD������



��

),*85$ ��� ± &DGDVWUR�GH�JUDIR�WLSR�
æ 5HJUDV� D�GHILQLomR�GD� UHJUD�QmR�p� IRUPDGD�SRU�SDUWHV��RX�PHOKRU�� ODGR�HVTXHUGR��ODGR� GLUHLWR� H� PDSHDPHQWR�� $� VROXomR� DGRWDGD� FRQVLVWH� QD� FRQVWUXomR� GR� ODGR�HVTXHUGR�H�R�GLUHLWR�DR�PHVPR�WHPSR��RQGH�R�PDSHDPHQWR�p�HVWDEHOHFLGR�SRUTXH�R�ODGR� HVTXHUGR� H� R� GLUHLWR� VHULDP�DUPD]HQDGRV� HP�XP�~QLFR� UHJULVWUR��$VVLP�� HVWH�PyGXOR�GHILQH� RV� LWHQV�TXH� VmR�SUHVHUYDGRV��GHOHWDGRV�H�FULDGRV�SHOD�DSOLFDomR�GD�UHJUD��2�FDGDVWUR�GH�UHJUDV�GLVSRQLELOL]D�DSHQDV�RV�YpUWLFHV�H�DUFRV�TXH�FRPS}HP�R�JUDIR� WLSDGR�� L�H��� LQVWkQFLD� GH� XP� JUDIR�WLSR�� 3DUD� FDGDVWUDU� XPD� UHJUD�� EDVWD�VHOHFLRQDU�XP�REMHWR�TXH�IDoD�SDUWH�GR�JUDIR�WLSDGR�H�LQIRUPDU�R�VWDWXV�GR�YpUWLFH�RX�DUFR��YHMD�ILJXUD�������� 3UHVHUYDGR� LGHQWLILFD� RV� REMHWRV� TXH� DSDUHFHP� HP� DPERV� RV�ODGRV�GD�UHJUD�� 'HOHWDGR� LGHQWLILFD� RV� REMHWRV� TXH� DSDUHFHP� DSHQDV� QR� ODGR�HVTXHUGR�GD�UHJUD��� &ULDGR� LGHQWLILFD� RV� REMHWRV� TXH� DSDUHFHP� DSHQDV� QR� ODGR�GLUHLWR�GD�UHJUD��� 'HOHWDGR� H� FULDGR�� LGHQWLILFD� RV� REMHWRV� TXH� DSDUHFHP� HP�DPERV� RV� ODGRV� GD� UHJUD� VHP� SUHVHUYDU� R� YDORU�� L�H��� REMHWRV�PRGLILFDGRV�
� )DFLOLWD�D�LGHQWLILFDomR�GH FRQIOLWR�HQWUH�UHJUDV�

��



��

),*85$ ��� ± &DGDVWUR�GH�LQVWkQFLDV�

),*85$ ���� ± &DGDVWUR�GH�UHJUDV�
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����� (VWXGR�GH�FDVR

2�PyGXOR�GR�HVWXGR�GH�FDVR�FRQVLVWH�GH�XPD�DQiOLVH�HP�UHODomR�j�UHFXSHUDomR�GDV�LQIRUPDo}HV�QHFHVViULDV�DR�VLPXODGRU��$�DQiOLVH�p�UHDOL]DGD�PHGLDQWH�XP�FRQMXQWR�GH�UHJUDV�H�R�JUDIR�LQLFLDO�GH�XPD�HQWLGDGH��'HVWD�IRUPD��D�YDOLGDomR�p�IHLWD�DSHQDV�SDUDXPD�HQWLGDGH�GR�PRGHOR�SURSRVWR��XPD�YH]�TXH�R�HVWDGR�LQLFLDO�GR�VLVWHPD�FRQVLGHUDGR�QmR�DEUDQJH�WRGDV�DV�HQWLGDGHV�HVSHFLILFDGDV�QR�PRGHOR�

),*85$ ���� ± (VWXGR�GH�FDVR�
3DUD�PDLRUHV�GHWDOKHV�VREUH�D�LPSOHPHQWDomR�GR�SURWyWLSR�YHMD�>%(=����@�



��
� &RQFOXVmR

2�XVR�GD�HVSHFLILFDomR�IRUPDO�HVWi�FUHVFHQGR�FDGD�YH]�PDLV��GH�DFRUGR�FRP�D�SURSRUomR� GR� WDPDQKR� GRV� VLVWHPDV� H� HVWi� MXQWDPHQWH� FRP� D� VLPXODomR� ID]HQGR� FRP�TXH� R� GHVHQYROYLPHQWR� GRV� VLVWHPDV� GH� FRQWUROH� DYDQFH� FDGD� YH]�PDLV� HP� EXVFD� GH�UHTXLVLWRV�FRPR�HVWLPDWLYD�GH�WHPSR�H�GHVHPSHQKR��DLQGD�HP�WHPSR�GH�SURMHWR��1HVWH� FRQWH[WR�� R� 3/$786� SHUPLWH� D� FRQVWUXomR� GH� PRGHORV� GH� VLPXODomR�EDVHDGRV� HP� WpFQLFDV� GH� HVSHFLILFDomR� IRUPDO� TXH� XVDP� JUDPiWLFDV� GH JUDIRV� FRPR�IHUUDPHQWD�GHVFULWLYD��(QWUHWDQWR��D�UHSUHVHQWDomR�GDV�HVWUXWXUDV�GR�3/$786�QmR�p�DOJR�WULYLDO�� XPD� YH]� TXH� WXGR� p� UHSUHVHQWDGR� SRU� JUDIRV�� TXH� UHSUHVHQWDP� GHVGH� DVSHFWRV�HVWiWLFRV��GLQkPLFRV��DWp�DVSHFWRV�GH�LQWHUIDFH�(VWD� GLVVHUWDomR� IRL� PRWLYDGD� SHOD� QHFHVVLGDGH� GH� XPD� SDGURQL]DomR� QD�UHSUHVHQWDomR� GDV� HVWUXWXUDV� GR� 3/$786�� YLVDQGR� IDFLOLWDU� QmR� DSHQDV� R�DUPD]HQDPHQWR�� PDV� WDPEpP� D� UHFXSHUDomR� H� D� DQiOLVH� GDV� HVWUXWXUDV� GH� IRUPD�HILFLHQWH��XPD�YH]�TXH�VH�WUDWD�GH�XP�DPELHQWH�GH�VLPXODomR��$� SDUWLU� GRV� HVWXGRV� TXH� IRUDP� UHDOL]DGRV� PHGLDQWH� RXWURV� DPELHQWHV�� IRL�SRVVtYHO�HODERUDU�GHILQLo}HV�SDUD�JUDIR�WLSR�H�JUDIRV� WLSDGRV�TXH�VmR��HP�JUDQGH�SDUWH��FRPSRVWDV� SRU� PXLWR�PDLV� UHODo}HV� GR� TXH� IXQo}HV� �UHODo}HV� HVSHFLDLV� TXH� JDUDQWHP�QDWXUDOPHQWH�DOJXPDV�UHVWULo}HV���XPD�YH]�TXH�PDWHPDWLFDPHQWH��GHILQH�VH�XPD�UHODomR�FRPR� XP� VXEFRQMXQWR� GH� XP� SURGXWR� FDUWHVLDQR� GH� XPD� OLVWD� GH� GRPtQLRV� H� HVVD�GHILQLomR�� VHJXQGR� >6.6��@�� FRUUHVSRQGH� TXDVH� TXH� H[DWDPHQWH� j� GHILQLomR� GH� XPD�WDEHOD� $VVLP�� GHYLGR� DR� IDWR� GH� WDEHODV� HP� HVVrQFLD� VHUHP� UHODo}HV�� D� FRQFOXVmR�GDV�GHILQLo}HV�DFDEDUDP�IDFLOLWDQGR�D�HODERUDomR�GH�XP�PRGHOR�GH�GDGRV�TXH�SRVVLELOLWRX�D�UHSUHVHQWDomR�GDV�HVWUXWXUDV�GR�3/$786��IDFLOLWDQGR�H�DJLOL]DQGR�R�DFHVVR�H�D�WURFD�GDV�LQIRUPDo}HV�QR�DPELHQWH�3DUD� TXH� D� UHFXSHUDomR� GDV� LQIRUPDo}HV� IRVVH� UHDOL]DGD� GH� IRUPD� HILFLHQWH��PpWRGRV� IRUDP� SURSRVWRV� H� LPSOHPHQWDGRV�� FRP� R� REMHWLYR� GH� DQDOLVDU� DV� HVWUXWXUDV�UHSUHVHQWDGDV�H�UHWRUQDU�DR�VLPXODGRU��LQIRUPDo}HV�TXH�VmR�QHFHVViULDV�j�VLPXODomR�GH�XP�PRGHOR��6HJXQGR�>726����@��jV�YH]HV��R�DOJRULWPR�PDLV�LPHGLDWR�HVWi�ORQJH�GH�VHU�UD]RiYHO� HP� WHUPRV� GH� HILFLrQFLD�� 'HVWD� IRUPD�� IRUDP� UHDOL]DGRV� DOJXQV� FiOFXORV� GD�FRPSOH[LGDGH�FRPR�PHLR�GH�JDUDQWLU�TXH�D�UHFXSHUDomR�GH�LQIRUPDo}HV�VHULD�HILFLHQWH��$VVLP�� PHGLDQWH DV� GHILQLo}HV� H� DQiOLVHV� IRL� SRVVtYHO� HODERUDU� XP� SURWyWLSR� GH� XPD�LPSOHPHQWDomR�HP�XP�EDQFR�GH�GDGRV��FRP�R�REMHWLYR�GH�YDOLGDU�R�PRGHOR�SURSRVWR��DWUDYpV�GH�XP�HVWXGR�GH�FDVR�(VSHUD�VH� TXH�� FRP� R� HVWXGR� H� UHVXOWDGRV� DOFDQoDGRV�� HVWH� WUDEDOKR� YHQKD� D�VRPDU�VH� jV� DWLYLGDGHV� TXH� HVWmR� VHQGR� GHVHQYROYLGDV� QR� SURMHWR� 3/$786��FRQWULEXLQGR�SDUD�D� UHSUHVHQWDomR�GDV�HVWUXWXUDV�GDV�GLYHUVDV�IHUUDPHQWDV�GR�DPELHQWH�3/$786��$�FRQFHSomR�GHVWH�WUDEDOKR�IRL�PXLWR�LPSRUWDQWH�SDUD�R�DSUHQGL]DGR�WHyULFR�SUiWLFR�GH�UHSUHVHQWDomR�H�DQiOLVH�GH�JUDPiWLFDV�GH�JUDIRV�$FUHGLWD�VH� TXH� HP� WUDEDOKRV� IXWXURV� VHMD� SRVVtYHO� DERUGDU� R� WUDWDPHQWR� GD�H[SUHVVmR� ERROHDQD� GD� UHJUD�� DVVLP� FRPR� SRVVLELOLWDU� R� LQWHUFkPELR� GH� LQIRUPDo}HV�DWUDYpV�GD�ZHE��PHGLDQWH�R�XVR�GD�;0/�RX�*;/��



��
5HIHUrQFLDV

>$33��@ $33/,*5$3+�� � $SSOLFDWLRQV� RI� *UDSK� 7UDQVIRUPDWLRQ�� �����'LVSRQtYHO� HP�� �KWWS���ZZZ�L��LQIRUPDWLN�UZWK�DDFKHQ�GH�JUDJUD�WRROV�KWPO!��$FHVVR�HP�����PDU�������>%$5��@� %$5'2+/��5���(50(/��&���5,%(,52��/�� �$�0RGXODU�$SSURDFK�WR�$QLPDWLRQ� RI� 6LPXODWLRQ�0RGHOV� ,Q�� 6,03Ï6,2�%5$6,/(,52�'(�(1*(1+$5,$�'(� 62)7:$5(�� 6%(6�� ����� )ORULDQySROLV��8)6&��������$QDLV«)ORULDQySROLV��8)6&�������>%(=����@ %(=(55$�� '�� 7�� 5HSUHVHQWDomR� GH� *UDPiWLFD� GH� *UDIRV� HP�%DQFR� GH� 'DGRV�� ������ 7UDEDOKR� GH� &RQFOXVmR� �%DFKDUHODGR� HP�&LrQFLD�GD�&RPSXWDomR��± 8QLYHUVLGDGH�GR�2HVWH�3DXOLVWD��)DFXOGDGH�GH�,QIRUPiWLFD�GH�3UHVLGHQWH�3UXGHQWH��3UHVLGHQWH�3UXGHQWH�>&23����@� &2367(,1��%��� 5,%(,52��/���025$��0��&�� �$Q�(QYLURQPHQW� IRU�)RUPDO�0RGHOLQJ� DQG�6LPXODWLRQ� RI�&RQWURO� 6\VWHPV� ,Q��$118$/�6,08/$7,21� 6<0326,80�� ������3URFHHGLQJV«:DVKLQJWRQ�,(((��������S�������>&25��@ &255$',1,�� $��� 0217$1$5,�� 8��� 5266,�� )�� *UDSK� SURFHVVHV��)XQGDPHQWDH�,QIRUPDWLFD��>6�O@��Y�����Q������S����������������>&25��@ &255$',1,�� $��� 0217$1$5,�� 8��� 5266,�� )�� HW� DO�� $OJHEUDLF�$SSURDFKHV� WR� *UDSK� 7UDQVIRUPDWLRQ� ,�� EDVLF� FRQFHSWV� DQG� GRXEOH�SXVKRXW� DSSURDFK� ,Q�� +DQGERRN� RI� *UDSK� *UDPPDUV� DQG�&RPSXWLQJ�E\�*UDSK�7UDQVIRUPDWLRQ� 6LQJDSRUH�:RUOG�6FLHQWLILF��������Y���>'(+����@� 'e+$5%(��'���025(,5$��$��0���5,%(,52��/��HW�DO���,QWURGXomR�D�0pWRGRV�)RUPDLV�� HVSHFLILFDomR�� VHPkQWLFD�H�YHULILFDomR�GH�VLVWHPDV�FRQFRUUHQWHV�� 5HYLVWD� GH� ,QIRUPiWLFD� 7HyULFD� H� $SOLFDGD�� 3RUWR�$OHJUH��Y����Q����S�������VHW�������>'27����@� '277,�� )�� /��� 5,%(,52�� /�� 6SHFLILFDWLRQ� RI� 0RELOH� &RGH� 8VLQJ�*UDSK� *UDPPDUV�� ,Q�� ,),3� 7&*� :**��� ,17(51$7,21$/�&21)(5(1&(� 21� )250$/�0(7+2'6� )25� 2%-(&7�%$6('�',675,%87('�6<67(06������������6WDQIRUG��)RUPDO�0HWKRGV�IRU�2SHQ� 2EMHFW�%DVHG� 'LVWULEXWHG� 6\VWHPV� ,9� %RVWRQ�.OXZHU�$FDGHPLF��������S�������>(50����D@ (50(/�� &�� 7KH� $**� HQYLURQPHQW�� 'LVSRQtYHO� HP�� �IWS���IWS�L��LQIRUPDWLN�UZWKDDFKHQ�GH�SXE�UHSRUWV�6:=��F�SV�J]!�� $FHVVR� HP�����PDU�������>(50����E@ (50(/�� &�� ;0/� DQG� $**�� 'LVSRQtYHO� � HP�� �KWWS���WIV�FV�WX�EHUOLQ�GH�DJJ�[PO�KWPO!��$FHVVR�HP�����PDU� �����>,%6����@ ,%683(5�� � ,QWHUEDVH� 6XSHUSDJH� ± (VWDWtVWLFDV� GR� EDQFR�� �����'LVSRQtYHO� HP�� �KWWS���LEVXSHU�QHW�GLFDV��KWP!�� $FHVVR� HP�� ��� DJR�������
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>.6:��@� .,(6(/��1��� 6&+8(55��$��:(67)(&+7(/��%��*5$6�� D�*UDSK�2ULHQWHG� �VRIWZDUH�� (QJLQHHULQJ� 'DWDEDVH� 6\VWHP� ,QIRUPDWLRQ�6\VWHPV� *HUPDQ\��Y�����Q����)HE������
>1$*��@ 1$*/��0��7KH�8VH�RI�*UDSK�*UDPPDUV� LQ�$SSOLFDWLRQV� ,Q� *UDSK�*UDPPDUV� DQG� 7KHLU� $SSOLFDWLRQV� WR� &RPSXWHU� 6FLHQFH�>6�O@�6SULQJHU�9HUODJ�� ������ S�������� �/HFWXUH� 1RWHV� LQ� &RPSXWHU�6FLHQFH� �����>5,%��@ 5,%(,52�� /�� � 3DUDOOHO� &RPSRVLWLRQ� DQG� 8QIROGLQJ� 6HPDQWLFV� RI�*UDSK� *UDPPDUV�� ������ 3K�� '�� WKHVLV�� 7HFKQLFDO� 8QLYHUVLW\� RI�%HUOLQ��*HUPDQ\�>5,%��@� 5,%(,52�� /��� .25))��0�� �0pWRGRV�)RUPDLV� SDUD�(VSHFLILFDomR��*UDPiWLFD�GH�*UDIRV� 3HORWDV�8)3HO�������>5,%��D@� 5,%(,52�� /�� � 3DUDOOHO� &RPSRVLWLRQ� RI� *UDSK� *UDPPDUV� $SSOLHG�&DWHJRULFDO�6WUXFWXUHV� 'RUGUHFKW��Y����Q����S����������'HF������>5,%��E@� 5,%(,52�� /��� &2367(,1�� %�� &RPSRVLWLRQDO� &RQVWUXFWLRQ� RI�6LPXODWLRQ�0RGHOV� 8VLQJ� *UDSK� *UDPPDUV� ,Q�� ,17(51$7,21$/�:25.6+23� 21� $33/,&$7,216� 2)� *5$3+�75$16)250$7,21� :,7+� ,1'8675,$/� 5(/(9$1&(�� ������.HUNUDGH��$SSOLFDWLRQV� RI�*UDSK�7UDQVIRUPDWLRQ�ZLWK� ,QGXVWULDO�5HOHYDQFH� SURFHHGLQJV��%HUOLQ�6SULQJHU�± 9HUODJ��������S�������>5,%����@� 5,%(,52�� /��� 025$�� 0�� &��� &2367(,1�� %�� � (YHQW� 'ULYHQ�6LPXODWLRQ� RI� 2EMHFW�%DVHG� *UDSK�*UDPPDU�0RGHOV� ,Q�� $118$/�6,08/$7,21� 6<0326,80�� ������ 3URFHHGLQJV«6HDWOH�� >V�Q�@�������>52=��@ 52=(1%(5*��*��� (1*(/6��*��� (+5,*��+�� HW� DO�� 7HUP�5HZULWLQJ�DQG�)XQFWLRQDO�/DQJXDJHV� ,Q��+DQGERRN�RI�*UDSK�*UDPPDUV�DQG�&RPSXWLQJ� E\� *UDSK� 7UDQVIRUPDWLRQ�� $SSOLFDWLRQV�� /DQJXDJHV�DQG�7RROV� 6LQJDSRUH��:RUOG�6FLHQWLILF��������Y����>6&+��@ 6&+h55�� $��� :,17(5�� $�� -��� =h1'25)�� $�� *UDSK� *UDPPDUV�(QJLQHHULQJ�ZLWK�3URJUHV�� ,Q�� ,17(51$7,21$/�:25.6+23 21�*5$3+� *5$00$56� $1'� 7+(,5� $33/,&$7,21� 72�&20387(5� 6&,(1&(�� ������ *UDSK� *UDPPDUV� DQG� 7KHLU�$SSOLFDWLRQV� WR�&RPSXWHU�6FLHQFH� %HUOLQ�6SULQJHU� � 9HUODJ��������S�����������/HFWXUH�1RWHV�LQ�&RPSXWHU�6FLHQFH��������'LVSRQtYHO�HP����IWS���IWS�L��LQIRUPDWLN�UZWK�DDFKHQ�GH�SXE�UHSRUWV�6:=��F�SV�J]!��$FHVVR�HP�����PDU�������>6.6��@ 6,/%(56&+$7=��$���.257+��+��)���68'$56+$1��6���6LVWHPD�GH�%DQFRV�GH�'DGRV��6mR�3DXOR�0DNURQ�%RRNV��������S��������>7$1��@ 7$1$%(�� 0�� 7LPHG� 3HWUL� 1HWV� DQG� 7HPSRUDO� /LQHDU� /RJLF� ,Q��,17(51$7,21$/� &21)(5(1&(� 21� $33/,&$7,21� $1'�7+(25<� 2)� 3(75,� 1(76�� ������ 7RXORXVH������� S�����������/HFWXUH�1RWHV�LQ�&RPSXWHU�6FLHQFH��������>726����@ 726&$1,��/��9���9(/262��3��$��6���&RPSOH[LGDGH�GH�$OJRULWPRV��3RUWR�$OHJUH�6DJUD�/X]]DWWR�����������S�

ftp://ftp-i3.informatik.rwth-aachen.de/pub/reports/SWZ95c.ps.gz

	Representação e Análise
	de Gramáticas de Grafos
	Dedico este trabalho ao meu filho:
	 João Vitor.

	Lista de Abreviaturas
	Lista de Símbolos
	Lista de Figuras
	Lista de Tabelas
	Resumo
	Abstract
	Introdução
	Motivação e Objetivos
	Trabalhos relacionados
	Organização do Texto

	Gramáticas de Grafos
	Sintaxe de Gramáticas de Grafos
	Semântica de Gramáticas de Grafos
	Gramáticas de Grafos Baseada em Objetos

	PLATUS
	Arquitetura PLATUS
	Estrutura de uma Especificação do PLATUS
	Tipo de Gramáticas de Grafos usada no PLATUS
	Aspectos de tempo

	Entidades
	Interface
	Comportamento
	Animação e Coleta de Estatísticas

	Exemplo: Sistema da Ferrovia
	Modelo de simulação da ferrovia
	Simulação
	Algoritmo
	1	Enquanto (Kernel não é notificado (FIM DA SIMULAÇÃO))
	2	M := KSBM
	4	RegrasAplicáveis := (
	5          RegraSelecionada := (
	6	Enquanto (M ( () e (not error) faça
	Escolha uma mensagem msg de M;
	M:=M – msg;



	Representação de Gramáticas de Grafos
	Definição de Critérios
	Representação das Estruturas
	V = {<Gate>, <Open>, <Close>, <Boolean>, <Natural>}
	Vtipo = {<Gate, E, B>, <Open, M, B>, <Close, M, B>, <Boolean, ADT, B>, <Natural, ADT, B>}
	o conjunto de itens preservados P é um subgrafo de G
	e é uma string (representada por uma expressão booleana, que não será tratada neste trabalho)


	Análise da Recuperação das Informações
	Regras de uma mensagem
	Regra habilitada
	Definição
	Complexidade

	 Conflito
	Conflito Potencial
	Conflito Real


	Protótipo
	Implementação
	Cadastro
	Estudo de caso


	Conclusão
	Referências

