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$� HURVmR� KtGULFD� p� XP� GRV� SULQFLSDLV� SUREOHPDV� OLJDGRV� DR� PDQHMR� GH� VRORV�WURSLFDLV�� VHQGR� R� HVFRDPHQWR� VXSHUILFLDO� R� UHVSRQViYHO� SHOR� WUDQVSRUWH� H�GHSRVLomR� GHVWHV� VHGLPHQWRV�� 1HVWH� VHQWLGR�� HVWH� HVWXGR� WHYH� FRPR� REMHWLYRVDMXVWDU� PRGHORV� PDWHPiWLFRV� FRQFHQWUDGRV� jV� YDULiYHLV� KLGUROyJLFDV� GR�HVFRDPHQWR� VXSHUILFLDO� H� DSOLFDU� HVWHV� PRGHORV� DR� PRGHOR� GH� SHUGDV� GH� VROR�³(TXDomR� 8QLYHUVDO� GH� 3HUGD� GH� 6ROR� 0RGLILFDGD� ± 086/(´�� HP� XPD�PLFUREDFLD�KLGURJUiILFD��RFXSDGD�SRU�SODQWDo}HV�GH�HXFDOLSWR�H�IORUHVWD�QDWLYD��QD� UHJLmR� GRV� 7DEXOHLURV� &RVWHLURV�� PXQLFtSLR� GH�$UDFUX]�� (6��$V� FODVVHV� GH�VROR�GRPLQDQWHV�QD�PLFUREDFLD�VmR�R�$UJLVVROR�$PDUHOR�WH[WXUD�PpGLD�DUJLORVD��3$����$UJLVVROR�$PDUHOR�PRGHUDGDPHQWH�URFKRVR��3$���H�3OLQWRVVROR�+iSOLFR��);��� 2� WUDEDOKR� IRL� FRQGX]LGR� QR� SHUtRGR� GH� ����� D� ������ )RUDP� FROHWDGRV�GDGRV�GH�SUHFLSLWDomR��HP�HVWDomR�FOLPDWROyJLFD�DXWRPDWL]DGD��SDUD�REWHQomR�GHKLHWRJUDPDV��2V�KLGURJUDPDV�IRUDP�JHUDGRV�FRP�RV�GDGRV�GH�YD]mR��SURYHQLHQWH�GH�XP�YHUWHGRXUR��DSDUHOKDGR�FRP�OLQtJUDIR�� LQVWDODGR�QD�VHomR�GH�FRQWUROH�GD�PLFUREDFLD��$�XPLGDGH�GR� VROR� WDPEpP� IRL�PRQLWRUDGD�DWp� D�SURIXQGLGDGH�GH����� P�� )RL� YHULILFDGR� TXH� R� PpWRGR� &1�6&6� QmR� SURGX]LX� ERQV� UHVXOWDGRV�TXDQGR�DSOLFDGR�D�HYHQWRV�LVRODGRV�GH�SUHFLSLWDomR��VXSHUHVWLPDQGR�R�YDORU�GH�GHIO~YLR� H� GD�YD]mR�GH�SLFR��)RUDP�DMXVWDGRV�PRGHORV� VHPL�HPStULFRV��SDUD�R�GHIO~YLR�H�YD]mR�GH�SLFR��FRP�EDVH�QDV�FDUDFWHUtVWLFDV�GD SUHFLSLWDomR��REWHQGR�ERDV�HVWLPDWLYDV��SRGHQGR�VHU�XWLOL]DGRV�SDUD�VLPXODomR�KLGUROyJLFD��2�PRGHOR�086/(�PRVWURX�VH�DGHTXDGR�SDUD�SUHGLo}HV�GDV�SHUGDV�GH�VROR�QD�PLFUREDFLD��UHFRPHQGDQGR�VH� RV� FRHILFLHQWHV� ³D´� H� ³E´� LJXDO� D� ������ H� ������UHVSHFWLYDPHQWH� FRP�XP�IDWRU� WRSRJUiILFR�GH�������2�XVR�H�PDQHMR�GRV�VRORV�DGRWDGRV�SDUD�D�PLFUREDFLD�KLGURJUiILFD�PRVWUDUDP�VH�FRQVHUYDFLRQLVWDV��H�LVWR�SRGH�VHU�FRQILUPDGR�SHOR�EDL[R�YDORU�REWLGR�QR�EDODQoR�GDV�SHUGDV�GH�VROR�H�QDV�SHTXHQDV�SHUGDV�QD�VHomR�GH�FRQWUROH�GD�PHVPD�

� &RPLWr� 2ULHQWDGRU�� 0DU[� /HDQGUR� 1DYHV� 6LOYD�± '&6�8)/$� �2ULHQWDGRU��� &DUORV�5RJpULR�GH�0HOOR�± '(*�8)/$��1LOWRQ�&XUL�± '&6�8)/$�
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$%675$&7
$9$1=,�� -XQLRU� &HVDU�� 5XQRII� PRGHOLQJ� DQG� ZDWHU� HURVLRQ� RQ� D� VPDOO�ZDWHUVKHG�DW�&RDVW�3ODLQ�UHJLRQ����������S��'LVVHUWDWLRQ��0DVWHU�LQ�6RLOV�DQG�3ODQW�1XWULWLRQ��± )HGHUDO�8QLYHUVLW\�RI�/DYUDV��/DYUDV��0*��
:DWHU�HURVLRQ�LV�RQH�RI�WKH�PDLQ�SUREOHPV�OLQNHG�WR�WURSLFDO�VRLOV�PDQDJHPHQW��EHLQJ� WKH�VXUIDFH�UXQRII�UHVSRQVLEOH�IRU�WKH�PRVW�SDUW�RI�VHGLPHQWV�WUDQVSRUWHG�DQG�GHSRVLWHG��7KLV�VWXG\�KDV�DV�REMHFWLYHV�WR�GHWHUPLQH�WRWDO�VXUIDFH�UXQRII�DQG�SHDN� GLVFKDUJH�� DQG� WR� JHQHUDWH� FRQFHQWUDWHG� VHPL�HPSLULFDO� K\GURORJLFDO�PRGHOV�� DSSO\LQJ� WKHVH�PRGHOV� WR� VRLO� ORVVHV�PRGHO� ³0RGLILHG�8QLYHUVDO� 6RLO�/RVV�(TXDWLRQ�± 086/(´��RQ�D�ZDWHUVKHG�RFFXSLHG�E\�HXFDO\SWXV�SODQWDWLRQV�DQG� QDWLYH� IRUHVW�� LQ� WKH� &RDVWDO� 3ODLQ� UHJLRQ��$UDFUX]� FRXQW\�� (VSLULWR� 6DQWR�VWDWH�� %UD]LO�� <HOORZ� $UJLVRO� PHGLXP�FOD\H\� WH[WXUH� �3$���� <HOORZ� $UJLVRO�PRGHUDWHO\�URFN\��3$����DQG�+DSOLF�3OLQWKRVRO��);��DUH�WKH�PDLQ�VRLO�FODVVHV�RI�WKH�ZDWHUVKHG��+\GURORJLFDO�GDWD�ZHUH�PRQLWRUHG�EHWZHHQ������DQG�������ZLWK�UDLQIDOO� GDWD� EHLQJ� FROOHFWHG� E\� DXWRPDWHG� ZHDWKHU� VWDWLRQ� IRU� REWDLQLQJ� WKH�K\HWRJUDPV��+\GURJUDSKV�ZHUH�JHQHUDWHG�ZLWK�GLVFKDUJH�GDWD�IURP�SUHFDOLEUDWHGZHLU��ZLWK�ZDWHU�VHQVRU�OHYHO��LQVWDOOHG�RQ�WKH�VWUHDP�IORZ�FRQWURO�VHFWLRQ�RI�WKH�ZDWHUVKHG��6RLO�PRLVWXUH�ZDV�PRQLWRUHG�XS�WR�����P�GHSWK��&1�6&6�PHWKRG�GLG�QRW� SURGXFH� JRRG� DFFXUDF\�� RYHUHVWLPDWLQJ� WKH� UXQRII� DQG� SHDN� GLVFKDUJH� IRU�LQGLYLGXDO� UDLQIDOO� HYHQWV�� 6HPL�HPSLULFDO� PRGHOV�� EDVHG� RQ� UDLQIDOO�FKDUDFWHULVWLFV�� VKRZHG� JRRG� HVWLPDWHV�� DQG� FDQ� EH� XVHG� IRU� K\GURORJLFDO�VLPXODWLRQ��086/(�PRGHO�VKRZHG�WR�EH�DSSURSULDWHG�IRU�VRLO�ORVVHV�SUHGLFWLRQV�RQ�WKH�ZDWHUVKHG�EHLQJ�UHFRPPHQGHG�WKH�³D´�DQG�³E´�FRHIILFLHQWV�HTXDO�WR�������DQG� ������ UHVSHFWLYHO\�� ZLWK� D� WRSRJUDSKLFDO� IDFWRU� RI� ������ 6RLO� XVH� DQG�PDQDJHPHQW�DGRSWHG�RQ�WKH�ZDWHUVKHG�VKRZHG�WR�EH�FRQVHUYDWLYH��DQG�WKLV�FDQ�EH�FRQILUPHG�E\�WKH�ORZ�VRLO�ORVVHV�RQ�WKH�ZDWHUVKHG�EDODQFH�DQG�RQ�WKH�VWUHDP�IORZ�FRQWURO�VHFWLRQ�
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'HQWUH�RV�IDWRUHV�TXH�FRQWULEXHP�SDUD�D�SHUGD�GH�VROR��D�HURVmR�KtGULFD�p�FRQVLGHUDGD�D�PDLV� UHOHYDQWH�QD�PDLRU�SDUWH�GR�SDtV��SRLV�p�XP�GRV�SULQFLSDLV�IDWRUHV� TXH� FRQWULEXHP�SDUD� D� GLPLQXLomR� GD� SURGXWLYLGDGH� H� VXVWHQWDELOLGDGH�GRV�VRORV��DFDUUHWDQGR�D�GHJUDGDomR�GRV�PHVPRV�2�XVR�LQFRUUHWR��SHOR�KRPHP��GRV�UHFXUVRV�QDWXUDLV��PRGLILFDQGR�R�VROR��FULD�FRQGLo}HV�SDUD�TXH�R�SURFHVVR�HURVLYR�VH� LQWHQVLILTXH��$V�FRQGLo}HV�PDLV�IDYRUiYHLV� HVWmR� SUHVHQWHV� HP� VRORV� GHVSURYLGRV� GH� FREHUWXUD� YHJHWDO��FRPSDFWDGRV� H� UHFHQWHPHQWH� PRYLPHQWDGRV� DWUDYpV� GH� FXOWLYRV� LQWHQVLYRV��WUD]HQGR�FRPR�HIHLWRV�R�DXPHQWR�QD�GHVDJUHJDomR�GHVWHV�VRORV��GLPLQXLomR�GD�FDSDFLGDGH�GH�LQILOWUDomR�GH�iJXD�H��FRQVHT�HQWHPHQWH��DXPHQWR�GR�HVFRDPHQWR�VXSHUILFLDO�2V� HVWXGRV� HP� EDFLDV� H[SHULPHQWDLV� VmR� IXQGDPHQWDLV� SDUD� R�HQWHQGLPHQWR� GD� GLQkPLFD� GD� iJXD� H� VXDV� FRQVHT�rQFLDV� DPELHQWDLV�� SRU�FRQVWLWXtUHP�HOHPHQWRV�TXH�SURSRUFLRQDP�XPD�FRPSOHWD�YLVmR�GR�DPELHQWH�VROR��iJXD� H� YHJHWDomR� H� RV� HIHLWRV�GR�XVR�H�PDQHMR�GR� VROR�QD� VXVWHQWDELOLGDGH�GR�VLVWHPD�H�GR�FLFOR�KLGUROyJLFR�$WXDOPHQWH�� Ki� JUDQGH� QHFHVVLGDGH� GH� GHVHQYROYLPHQWR� GH� PRGHORVPDWHPiWLFRV� TXH� SUHYrHP�R� DSRUWH� GH� VHGLPHQWRV� SDUD� RV� FXUVRV� G¶iJXD��SRLV�SHUPLWHP�XPD�JUDQGH�HFRQRPLD�GH�WHPSR�H�UHFXUVRV�ILQDQFHLURV�'RV� PRGHORV� H[LVWHQWHV�� D� (TXDomR� 8QLYHUVDO� GH� 3HUGD� GH� 6ROR�0RGLILFDGD� ± 086/(� SRVVLELOLWD� D� SUHGLomR� GR� FRPSRUWDPHQWR�KLGURVVHGLPHQWROyJLFR�HP�SHTXHQDV�H�PpGLDV�EDFLDV�KLGURJUiILFDV��SRGHQGR�WHU�RXWUDV� DSOLFDo}HV� FRPR�� EDODQoR� KtGULFR� H� TXDOLGDGH� DPELHQWDO�� DSOLFDomR� HP�PRGHORV�GLVWULEXtGRV�GH�SHUGDV�GH�VROR��LQIHUrQFLD�VREUH�D�GLQkPLFD�GD�iJXD�QD�EDFLD� H� D� FRQVHT�HQWH� LQIOXrQFLD� TXH� XP� GHWHUPLQDGR� HYHQWR� GH� SUHFLSLWDomR�SURGX]LUi�QR�FRQWH[WR�GR� LPSDFWR�DPELHQWDO��SUHGL]HU�TXDLV�DV� LQIOXrQFLDV�TXH�
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PXGDQoDV� QR� XVR� GR� VROR� SRGHUmR� SURYRFDU� HP� WHUPRV� GR� HVFRDPHQWR�VXSHUILFLDO� H� HURVmR�� JHUDomR� GH� LQIRUPDo}HV� KLGURPHWHRUROyJLFDV� H�VHGLPHQWROyJLFDV� TXH� SRVVDP� VHU� DSOLFDGDV� HP� PRGHORV� GH� SURJQyVWLFR� GD�SURGXWLYLGDGH�GR�HXFDOLSWR��SRU�PHLR�GH�VLPXODo}HV�FOLPiWLFDV�H�EDODQoR�KtGULFR�JOREDO�GD�EDFLD�$VVLP�� HVWH� HVWXGR� WHYH� FRPR� REMHWLYRV� GHWHUPLQDU� DV� YDULiYHLV�KLGUROyJLFDV� GR� HVFRDPHQWR� VXSHUILFLDO�� DMXVWDQGR� PRGHORV� PDWHPiWLFRV�FRQFHQWUDGRV� SDUD� HVWLPDWLYD� GR� GHIO~YLR� H� YD]mR� GH� SLFR�� DSOLFDQGR�RV� DR�PRGHOR�GH�HVWLPDWLYD�GH�SHUGDV�GH�VROR�086/(��(TXDomR�8QLYHUVDO�GH�3HUGD�GH�6ROR� 0RGLILFDGD��� 7DPEpP� IRL� REMHWLYR� GHVWH� WUDEDOKR� ID]HU� XP� EDODQoR� GDV�SHUGDV� GH� VROR� TXH� RFRUUHP� HP� XPD� PLFUREDFLD� KLGURJUiILFD�� RFXSDGD� SRU�SODQWDo}HV�GH�HXFDOLSWR�H�IORUHVWD�QDWLYD��QD�UHJLmR�GRV�7DEXOHLURV�&RVWHLURV��QR�PXQLFtSLR�GH�$UDFUX]��(6�
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��5()(5(1&,$/�7(Ï5,&2
����&LFOR�KLGUROyJLFR2�FLFOR�KLGUROyJLFR��RX�FLFOR�GD�iJXD�p�R�IHQ{PHQR�JOREDO�GH�FLUFXODomR�GD� iJXD� HQWUH� D� VXSHUItFLH� WHUUHVWUH� H� D� DWPRVIHUD�� FRQVWLWXLQGR�VH� HP� XPD�PXGDQoD�FRQVWDQWH�GH�HVWDGR�ItVLFR�GD�iJXD�QD�QDWXUH]D��VHQGR�R�JUDQGH�PRWRU�GHVWH�FLFOR�R�FDORU�LUUDGLDGR�SHOR�VRO�4XDQGR�RFRUUH�XP�HYHQWR�GH�SUHFLSLWDomR��XPD�SDUFHOD�GD�iJXD�p�UHWLGD�SHOD�FREHUWXUD�YHJHWDO��VHQGR�PDLRU�TXDQWR�PDLV�LQWHQVD�IRU�D�YHJHWDomR��0HOOR���������2XWUD�SDUWH�GD�iJXD�VH�LQILOWUD�DWUDYpV�GRV�HVSDoRV�YD]LRV�TXH�HQFRQWUD�QR�VROR�H�QDV�URFKDV��3HOD�DomR�GD�IRUoD�GD�JUDYLGDGH��HVWD�iJXD�YDL�VH�LQILOWUDQGR�DWp�SUHHQFKHU�RV�HVSDoRV�SRURVRV�GR�VROR��YLQGR�D�VDWXUi�OR��FRPHoDQGR�HQWmR�D�VH�PRYLPHQWDU�KRUL]RQWDOPHQWH�HP�GLUHomR�jV�iUHDV�PDLV�EDL[DV��(VWH�H[FHGHQWH��HVFRD�VREUH�D�VXSHUItFLH�GR�VROR�HP�GLUHomR�jV�iUHDV�GH�PHQRU�FRWD�GR�WHUUHQR��LQGR�DOLPHQWDU�GLUHWDPHQWH�RV�ULRV�H�ODJRV��6LOYHLUD��������$�YHJHWDomR��R�VROR�H�RV�HVSHOKRV�GH�iJXD��IRUPDGRV�SHORV�UHVHUYDWyULRV��WrP�XP�SDSHO� LPSRUWDQWH�QHVWH�FLFOR��SRLV� VmR�RV�UHVSRQViYHLV�SHOR�UHWRUQR�GD�iJXD� j� DWPRVIHUD�� DWUDYpV� GD� WUDQVSLUDomR� GDV� SODQWDV� H� RX� HYDSRUDomR�� VHQGR�HVWHV� IHQ{PHQRV�� TXDQGR� DVVRFLDGRV�� FRQKHFLGRV� XQLFDPHQWH� FRPR�HYDSRWUDQVSLUDomR�'H�DFRUGR�FRP�6LOYHLUD���������D�HYDSRUDomR�GLUHWD�GRV�RFHDQRV�SDUD�D�DWPRVIHUD� FRUUHVSRQGH� j� FHUFD� GH� ��� GR� WRWDO� HYDSRUDGR�� VHQGR� RV� ����FRPSOHPHQWDUHV� GHYLGR� j� HYDSRWUDQVSLUDomR� GRV� FRQWLQHQWHV�� 1R� EDODQoR� GDV�SUHFLSLWDo}HV�� RV� SHUFHQWXDLV� GLIHUHP� XP�SRXFR�� FRP� D� DWPRVIHUD� GHYROYHQGR�DRV� RFHDQRV� FHUFD� GH� ���� GR� WRWDO� SUHFLSLWDGR�� FDEHQGR� DRV� FRQWLQHQWHV�UHFHEHUHP� RV� ���� UHVWDQWHV�� $� GLIHUHQoD� HQWUH� R� TXH� p� SUHFLSLWDGR� QRV�FRQWLQHQWHV�H�R�TXH�p�HYDSRWUDQVSLUDGR�FRUUHVSRQGH�j�iJXD�LQILOWUDGD�QR�VROR�H�DR� HVFRDPHQWR� VXSHUILFLDO�� $� HURVmR� KtGULFD� HVWi� LQWLPDPHQWH� UHODFLRQDGD� DR�
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LPSDFWR� GD� JRWD� GH� FKXYD� QR� VROR� EHP� FRPR� QD� LQWHUDomR� HQWUH� HVWD� FRP� D�FDSDFLGDGH� GH� LQILOWUDomR� GH� iJXD� GRV� VRORV�� SURGX]LQGR� R� HVFRDPHQWR�VXSHUILFLDO� GLUHWR� �GHIO~YLR� RX� HQ[XUUDGD��� 1D� )LJXUD� �� DSUHVHQWD�VH��UHVXPLGDPHQWH��HVWH�SURFHVVR�

),*85$���,QWHUDomR�HQWUH�HURVmR�KtGULFD�H DWULEXWRV�KLGUROyJLFRV�HP�XPD�EDFLD�KLGURJUiILFD��)RQWH��0RGLILFDGR�GH�6:&6��������
������3UHFLSLWDomR$� SUHFLSLWDomR� FRQVWLWXL�VH� QR� SULQFLSDO� FRPSRQHQWH� GR� FLFOR�KLGUROyJLFR�� e� SRU�PHLR� GHVWH� IHQ{PHQR� TXH� D� iJXD� UHWRUQD� SDUD� D� VXSHUItFLH�WHUUHVWUH��HQWUDQGR�QD�EDFLD�KLGURJUiILFD��HVSHFLDOPHQWH�QD�IRUPD�GH�FKXYD�$� FKXYD� VH� IRUPD� SHOD� FRQGHQVDomR� GR� YDSRU� G¶iJXD� HP� WRUQR� GH�Q~FOHRV�KLJURVFySLFRV��IRUPDQGR�PLQ~VFXODV�JRWDV��$�VHJXLU��VRIUH�FRDOHVFrQFLD��
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IRUPDQGR� JRWDV� FDGD� YH]� PDLRUHV� H�� DSyV� YHQFHUHP� DV� IRUoDV� GH� DVFHQVmR��UHVLVWrQFLD�GR�DU���LUmR�VH�SUHFLSLWDU�'HSHQGHQGR�GRV�PHFDQLVPRV� GH� DVFHQVmR�GDV�PDVVDV�GH� DU� ~PLGR�� DV�FKXYDV� VH� FODVVLILFDP� HP� RURJUiILFDV�� FRQYHFWLYDV� H� IURQWDLV�� $V� FKXYDV�RURJUiILFDV�UHVXOWDP�GR�UHVIULDPHQWR�DGLDEiWLFR�GH�PDVVDV GH�DU�HP�DVFHQVmR�DR�ORQJR� GH� EDUUHLUDV� QDWXUDLV�� WDLV� FRPR�PRQWDQKDV��*HUDOPHQWH� VmR� ORFDOL]DGDV�VREUH� XPD� FHUWD� iUHD�� DSUHVHQWDQGR� FDUDFWHUtVWLFDV� YDULiYHLV� GH� LQWHQVLGDGH� H�GXUDomR�� $V� FKXYDV� FRQYHFWLYDV� UHVXOWDP� GH� FpOXODV� GH� FRQYHFomR� WpUPLFD��DSUHVHQWDQGR�� JHUDOPHQWH�� JUDQGH� LQWHQVLGDGH�� GH� FXUWD� GXUDomR� H� UHVWULWD� D�SHTXHQDV� iUHDV��$VVLP�� HVWDV� FKXYDV� SRGHP� SURGX]LU� HQFKHQWHV� HP� EDFLDV� GH�SHTXHQD�iUHD�GH�GUHQDJHP��SURGX]LQGR�JUDQGH�SHUGD�GH�VROR��$V�FKXYDV�IURQWDLV�DSUHVHQWDP�PDLRU� GXUDomR�� SRGHQGR� DWLQJLU� H[WHQVDV� iUHDV�� VXDV� LQWHQVLGDGHV��HQWUHWDQWR��VmR�UHODWLYDPHQWH�EDL[DV�RX�PRGHUDGDV��3RUWDQWR��HQFKHQWHV�GH�EDFLDV�GH�JUDQGH�iUHD�GH�GUHQDJHP�HVWmR�YLQFXODGDV�D�HVWH�WLSR�GH�FKXYD�2� YROXPH� H� D� YHORFLGDGH� GR� HVFRDPHQWR� VXSHUILFLDO� GHSHQGHP� GD�LQWHQVLGDGH�� GXUDomR� H� IUHT�rQFLD� GD� FKXYD�� VHQGR� D� LQWHQVLGDGH� R� IDWRU�SOXYLRPpWULFR�PDLV�LPSRUWDQWH��HVWDQGR�LQWLPDPHQWH�OLJDGD�DR�SURFHVVR�HURVLYR��%HUWRQL�	�/RPEDUGL�1HWR��������4XDQGR�RFRUUH�XPD�FKXYD��FRP�PHQRU�LQWHQVLGDGH��D�iJXD�LUi�VH�LQILOWUDU�SRU�XP�SHUtRGR��PDLV�RX�PHQRV� ORQJR��GHSHQGHQGR�GDV�FRQGLo}HV�GH�XPLGDGH�HP�TXH�R�VROR�VH�HQFRQWUD��'HSRLV��LQLFLD�R�HVFRDPHQWR�VXSHUILFLDO��DXPHQWDQGR�GH�YROXPH�DR�ORQJR�GD�HQFRVWD��%HUWRQL�	�/RPEDUGL�1HWR���������1D�RFRUUrQFLD�GH�XP�HYHQWR�GH�FKXYDV�GH�DOWD�LQWHQVLGDGH��HVWD�LQWHQVLGDGH�SRGH�XOWUDSDVVDU�D�YHORFLGDGH� GH� LQILOWUDomR� GH� iJXD� GR� VROR�� RFDVLRQDQGR� PDLRU� YROXPH� GH�HQ[XUUDGD�H�PDLRU�TXDQWLGDGH�GH�VHGLPHQWRV� WUDQVSRUWDGRV��FRQVHT�HQWHPHQWH��PDLRU�WD[D�HURVLYD�
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������(VFRDPHQWR�VXSHUILFLDO3DUD� R� HVWXGR� GR� HVFRDPHQWR� HP� EDFLDV�� JHUDOPHQWH� UHFRUUH�VH� D�KLGUyJUDIDV�� RQGH� RV� FRPSRUWDPHQWRV� GR� HVFRDPHQWR� VmR�PHOKRU� YLVXDOL]DGRV��3R]]HERQ���������7UDWD�VH�GH�UHJLVWURV�JUiILFRV�GH�YD]}HV�GH�XP�FRUSR�G¶iJXD�HP�UHODomR�DR�WHPSR��UHIOHWLQGR�R�FRPSRUWDPHQWR�GR�HVFRDPHQWR�WRWDO��$WUDYpV�GHVWHV�KLGURJUDPDV�� UHDOL]D�VH�D�VHSDUDomR�GR�HVFRDPHQWR�VXSHUILFLDO�GLUHWR�GR�HVFRDPHQWR� WRWDO��GHWHUPLQDQGR�DVVLP�R�GHIO~YLR��D�YD]mR�GH�SLFR�H� WHPSRV�GH�UHVSRVWD� j� H[FLWDomR� SURGX]LGD� SHOD� FKXYD�� RV� TXDLV� FDUDFWHUL]DP� D� EDFLD�� $V�KLGUyJUDIDV�SRGHP�UHSUHVHQWDU�R�HVFRDPHQWR�HP�HVFDOD�GH�DQRV��PHVHV��GLDV�RX�DSHQDV�XP�HYHQWR�GH�SUHFLSLWDomR��HVWH�~OWLPR�PRVWUDGR�QD�)LJXUD���$� IRUPD� DGTXLULGD� SRU� HVWH� JUiILFR�� GHSHQGH� GD� LQWHUDomR� GH� YiULRV�IDWRUHV�� WDLV� FRPR�� XVR� GD� WHUUD�� UHOHYR�� DWULEXWRV� GR� VROR�� XPLGDGH� GR� VROR�DQWHFHGHQWH� j� SUHFLSLWDomR�� LQWHQVLGDGH� H� GXUDomR� GD� FKXYD�� GLVWULEXLomR� GD�SUHFLSLWDomR�VREUH�D�EDFLD�H�REUDV�KLGUiXOLFDV�FRQVWUXtGDV�SHOR�KRPHP��7XFFL��������� 6HJXQGR� +HZOHWW� �������� HP� VLWXDo}HV� GH� VROR� UDVR�� GHFOLYLGDGH�DFHQWXDGD�H� VRE�FKXYDV�IRUWHV��VmR�SURGX]LGRV�UiSLGRV�SLFRV�GH�YD]mR��HVWDQGR�IORUHVWDGRV� RX� QmR�� FRQVWLWXLQGR�VH� HP� XPD� VLWXDomR� GH� SHTXHQRV� WHPSRV� GH�FRQFHQWUDo}HV��FRP�UiSLGD�UHVSRVWD�GDV�LQWHUDo}HV�KLGUROyJLFDV�
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1D�7DEHOD���REVHUYDP�VH�RV�DWULEXWRV�GH�VROR�H�DV�GHFOLYLGDGHV�Pi[LPDV�GRV�VRORV�HVWXGDGRV��EHP�FRPR�D�FODVVLILFDomR�GR�UHOHYR�
7$%(/$� �� 3HUPHDELOLGDGH� GR� VROR� j� iJXD� �3(50��� GHQVLGDGH� GR� VROR� �'V���GHFOLYLGDGH� Pi[LPD� H� UHOHYR� SDUD� RV� GLIHUHQWHV� XVRV� H� VRORV�HVWXGDGRV� QD� PLFUREDFLD� KLGURJUiILFD� QD� UHJLmR� GRV� 7DEXOHLURV�&RVWHLURV��(6�

3(50 'V 'HFOLYLGDGH 5HOHYR�6ROR &REHUWXUD PP�K�� 0J�P�� ��(XFDOLSWR ���� ���� ��� SODQR0DWD ����� ���� ��� RQGXODGR3$� 'HVFREHUWR ���� ���� ��� VXDYH�RQGXODGR(XFDOLSWR ���� ���� ��� SODQR0DWD ����� ���� ���� RQGXODGR); 'HVFREHUWR ����� ���� ��� SODQR(XFDOLSWR ����� ���� ���� IRUWH�RQGXODGR0DWD ����� ���� ���� IRUWH�RQGXODGR3$� 'HVFREHUWR ����� ���� ���� IRUWH�RQGXODGR� 6HJXQGR� /HPRV� 	� 6DQWRV� �������� 3$��  � $UJLVVROR� $PDUHOR� WH[WXUD�PpGLD�DUJLORVD�� 3$��  � $UJLVVROR� $PDUHOR� PRGHUDGDPHQWH� URFKRVR�� );  �3OLQWRVVROR�+iSOLFR� )RQWH��0DUWLQV��������
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1D�7DEHOD���REVHUYD�VH�D�GLVWULEXLomR�GH�SDUWtFXODV�GR�VROR�SRU�FODVVHV�GH�WDPDQKR�
7$%(/$� �� 'LVWULEXLomR� GH� SDUWtFXODV� SRU� WDPDQKR� GRV� VRORV� HVWXGDGRV� GRV�KRUL]RQWHV�$�H�%�

$UJLOD VLOWH DUHLD $0* $* $0 $) $0)�������������������������������� J�NJ�� �������������������������������������6ROR +RU 'LVSHUVmR�HP�1D2+��1$ ��� �� ��� �� ��� ��� ��� ��3$� % ��� �� ��� �� ��� ��� ��� ��$ ��� �� ��� �� ��� ��� ��� ��); % ��� ��� ��� �� ��� ��� ��� ��$ ��� ��� ��� ��� ��� �� �� ��3$� % ��� ��� ��� �� �� �� �� ��'LVSHUVmR�HP�iJXD$ �� ��� ��� �� ��� ��� ��� ��3$� % �� ��� ��� �� ��� ��� ��� ��$ �� �� ��� ��� ��� ��� ��� ��); % �� ��� ��� �� ��� ��� ��� ���$ �� ��� ��� ��� ��� ��� ��� ��3$� % ��� ��� ��� ��� ��� ��� ��� ��3$��  � $UJLVVROR� $PDUHOR� WH[WXUD� PpGLD�DUJLORVD�� 3$��  � $UJLVVROR� $PDUHOR�PRGHUDGDPHQWH�URFKRVR��);� �3OLQWRVVROR�+iSOLFR+RU� �KRUL]RQWHV��$0*� � DUHLD�PXLWR�JURVVD��$*� �DUHLD�JURVVD��$0� �DUHLD�PpGLD��$)� �DUHLD�ILQD��$0)� �DUHLD�PXLWR�ILQD��)RQWH��0DUWLQV��������
������&DUDFWHUL]DomR�KLGUROyJLFD�GD�PLFUREDFLD$�PLFUREDFLD�SLORWR�GD�$UDFUX]�&HOXORVH�6�$��SRVVXL�XPD�iUHD�GUHQDGD�GH�����KD��FRP�XPD�GHFOLYLGDGH�PpGLD�GH���������FRP�HOHYDo}HV�YDULDQGR�GH����P� DR� ORQJR GR� GLYLVRU� GH� iJXD� D�PHQRV� GH� ���P� QD� VHomR� GH� FRQWUROH��2�FRPSULPHQWR�GR�FXUVR�G¶iJXD�SULQFLSDO�p�GH�������P�H�GR�WRWDO�GH�GUHQRV�p�GH�������P�� VHQGR� D� GHFOLYLGDGH� GR� FDQDO� GH� ������ H� D� GHQVLGDGH� GH� GUHQDJHP�
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LJXDO� D� ����� NP� NP���� 2� SHUtPHWUR� GD�PLFUREDFLD� KLGURJUiILFD� FRUUHVSRQGH� D������� P�� FRP� XP� FRHILFLHQWH� GH� FRPSDFLGDGH� �NF�� LJXDO� D� ������ VHQGR�FRQVLGHUDGR� FRPR� GH� PHGLDQD� SURSHQVmR� SDUD� YD]}HV� GH� SLFR� HOHYDGDV��(QWUHWDQWR�� GH� DFRUGR� FRP� VHX� FRHILFLHQWH� GH� IRUPD� �NI�  � ������� D� EDFLD� p�FODVVLILFDGD�FRPR�GH�EDL[D�FDSDFLGDGH�GH�SURGXomR�GH�HQFKHQWHV�
����2EWHQomR�GRV�GDGRV������3UHFLSLWDomR2V� GDGRV� FROHWDGRV� SDUD� R� HVWXGR� FRPSUHHQGHP�R� SHUtRGR� GH� ����� D������� VHQGR� TXH� SDUD� DV�PHGLo}HV� GD� SUHFLSLWDomR� SOXYLRPpWULFD� IRL� XWLOL]DGD�HVWDomR� FOLPDWROyJLFD� DXWRPDWL]DGD�� FRQGX]LGD� SHOD� $UDFUX]� &HOXORVH� 6�$��� D�TXDO��SDUD�HVWH�HVWXGR��JHURX�GDGRV�GH����HP����PLQXWRV��(VWD�HVWDomR�UHFHEHX�D�GHQRPLQDomR�GH�³WRUUH´��$�SDUWLU�GD�SUHFLSLWDomR�PRQLWRUDGD��IRUDP�JHUDGRV�RV�KLHWRJUDPDV��QRPH�GDGR�DR�JUiILFR�GH�LQWHQVLGDGH�GH�SUHFLSLWDomR�HP�IXQomR�GR�WHPSR�� SDUD� FDGD� HYHQWR� GH� FKXYD� TXH� VH� FRQVWDWRX� D� H[LVWrQFLD� GH� XPD�KLGUyJUDID� UHIHUHQWH� jTXHOD� SUHFLSLWDomR�� &RP� D� FRPELQDomR� KLHWRJUDPD�KLGURJUDPD�� GHWHUPLQDUDP�VH� DV� SUHFLSLWDo}HV� HIHWLYDV� TXH� SURGX]LUDP� RV�UHVSHFWLYRV�GHIO~YLRV�H�YD]}HV�GH�SLFR�
������(VFRDPHQWR�VXSHUILFLDO3RU� PHLR� GH� XP� YHUWHGRXUR� QD� VDtGD� GD� PLFUREDFLD�� DSDUHOKDGR� FRP�OLQtJUDIR��)LJXUD�����IRUDP�PRQLWRUDGDV�DV�PHGLo}HV�DOWXUDV�GH�OkPLQD�GH�iJXD��D�TXDO�SRU�PHLR�GH�VXD�FXUYD�FKDYH�IRL�WUDQVIRUPDGD�HP�YD]mR�FRUUHVSRQGHQWH�D�HVWD� OkPLQD�� D� FDGD� ���PLQXWRV�� SURGX]LQGR�VH� RV� UHVSHFWLYRV� KLGURJUDPDV� GH�HVFRDPHQWR��$WUDYpV�GHVWHV�KLGURJUDPDV��UHDOL]RX�VH�D�VHSDUDomR�GR�HVFRDPHQWR�VXSHUILFLDO�GLUHWR�GR�HVFRDPHQWR�WRWDO��GHWHUPLQDQGR�DVVLP�R�GHIO~YLR��YD]mR�GH�SLFR�H�GRV� WHPSRV�TXH�FDUDFWHUL]DP�D�PLFUREDFLD��$�VHSDUDomR�GR�HVFRDPHQWR�VXSHUILFLDO�GLUHWR�IRL�UHDOL]DGD�VHJXLQGR�PHWRGRORJLD�SURSRVWD�SRU�7XFFL���������
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RQGH�GXUDQWH�D�H[LVWrQFLD�GHVWH��R�FRPSRUWDPHQWR�GR�HVFRDPHQWR�VXEWHUUkQHR�p�FRQVLGHUDGR� OLQHDU�� D� SDUWLU� GD� GHWHUPLQDomR� GRV� SRQWRV� GH� LQIOH[mR� $� H� &��)LJXUD��E��

D� E�),*85$���D��9HUWHGRXUR�LQVWDODGR�QD�VDtGD�GD�PLFUREDFLD��E��OLQtJUDIR�XWLOL]DGR�SDUD�UHDOL]DomR�GDV�OHLWXUDV�GDV�OkPLQDV�HVFRDGD�SDUD�RV�HYHQWRV�GH�FKXYD�
������8PLGDGH�GR�VROR2� PRQLWRUDPHQWR� GD� XPLGDGH� GR� VROR� QD� PLFUREDFLD� IRL� UHDOL]DGR�DWUDYpV�GH�VRQGD�GH�QrXWURQV��$SyV�GHILQLomR�GRV�SRQWRV��IRUDP�LQVWDODGRV�WXERV�GH�DFHVVR�FRP����PP�GH�GLkPHWUR��LQVWDODGRV�D���P�GH�SURIXQGLGDGH��RV�TXDLV�FREUHP� DV� FDUDFWHUtVWLFDV� PDLV� UHSUHVHQWDWLYDV� GR� PDWHULDO� JHQpWLFR� SODQWDGR��WRSRJUDILD�� WLSR� GH� VROR� H� YHJHWDomR� GD� iUHD� GH� UHVHUYD�� (VWHV� WXERV� HVWmR�ORFDOL]DGRV� QDV� HQWUHOLQKDV� GH� SODQWDV�� SUy[LPRV� jV� WULQFKHLUDV� TXH� IRUDP�XWLOL]DGDV�SDUD�FDOLEUDomR�GD�VRQGD�GH�QrXWURQV��$UDFUX]���������1HVWH�HVWXGR��XWLOL]RX�VH�D�XPLGDGH�PRQLWRUDGD�SHOR�WXER����DWp�D�SURIXQGLGDGH�GH�����P��SRU�
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VHU� HVWH� R� SRQWR� GH� PRQLWRUDPHQWR� PDLV� UHSUHVHQWDWLYR� QD� PLFUREDFLD� SLORWR��GHYLGR�j�VXD�ERD�FDOLEUDomR��UHIOHWLQGR�D�PHOKRU�FRQVLVWrQFLD�GRV�GDGRV�
����0RGHODJHP�GR�GHIO~YLR�H�YD]mR�GH�SLFR������$SOLFDomR�GR�PpWRGR�GR�1~PHUR�GD�&XUYD�± 6HUYLoR�GH�&RQVHUYDomR�GR�6ROR��&1�6&6��SDUD�HVWLPDWLYD�GR�GHIO~YLR�H�YD]mR�GH�SLFR$WUDYpV�GR�PpWRGR�&1�6&6��SRGH�VH�HVWLPDU�R�YROXPH�GR�HVFRDPHQWR�VXSHUILFLDO�GLUHWR�D�SDUWLU�GH�GDGRV�GH�SUHFLSLWDomR�H�RXWURV�SDUkPHWURV�GD�EDFLD��2�PpWRGR�IRL�RULJLQDOPHQWH�GHVHQYROYLGR�SDUD�JHUDomR�GD�KLGUyJUDID�GH�SURMHWR�HP� EDFLDV� KLGURJUiILFDV�� HVWLPDQGR�VH� R� DUPD]HQDPHQWR� SRWHQFLDO� GH� iJXD� GR�VROR� DGRWDQGR�VH� XP� Q~PHUR� GD� FXUYD� �&1��� R� TXDO� UHIOHWH� DV� FRQGLo}HV� GH�FREHUWXUD� YHJHWDO�� DWULEXWRV� ItVLFR�KtGULFRV� GR� VROR� H� FRQGLo}HV� GH� XPLGDGH�DQWHFHGHQWH��HVWD�FRQVLGHUDGD�DSHQDV�FRP�EDVH�QD�SUHFLSLWDomR�DQWHFHGHQWH�QRV�~OWLPRV���GLDV��0DFKDGR��������$�HTXDomR�JHUDO�GR�PpWRGR�SDUD�HVWLPDWLYD GR�GHIO~YLR�p�D�VHJXLQWH�� �� �6$L3 $L3' ���� ���

HP� TXH� '� p� R� GHIO~YLR� �PP��� 3� p� D� SUHFLSLWDomR� WRWDO� �PP��� $L� p� D�DEVWUDomR�GD�SUHFLSLWDomR��PP��H�6��p�R�DUPD]HQDPHQWR�SRWHQFLDO�GR�VROR��PP��2�Q~PHUR�GD�FXUYD�p�DVVRFLDGR�DR�DUPD]HQDPHQWR�SRWHQFLDO GH�iJXD�QR�VROR�SHOD�HTXDomR�
���&1�����6 � ���

HP�TXH�&1�UHSUHVHQWD�R�Q~PHUR�GD�FXUYD�PpGLR�SDUD�D�EDFLD��H[WUDtGR�GH� WDEHODV� FRQIRUPH� DV� FRQGLo}HV� GH� VROR�� FREHUWXUD� YHJHWDO� H� XPLGDGH�DQWHFHGHQWH�2� PpWRGR� SUHFRQL]D� TXH� KDMD� XPD� UHODomR� HQWUH $L� H� 6� GD� VHJXLQWH�IRUPD�
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6����$L � ���$� YD]mR� GH� SLFR� SRGH� VHU� HVWLPDGD� FRP� EDVH� QR� KLGURJUDPD� XQLWiULR�WULDQJXODU��+87���H�FRP�EDVH�QR�YDORU�GH�'�
WP $3X�����TS �� ���

HP�TXH�TS�p�D�YD]mR�GH�SLFR��P� V�����3X�p�D�SUHFLSLWDomR�XQLWiULD����RX����PP���$�p�D�iUHD�GD�EDFLD��NP���H�WD��p�R�WHPSR�GH�DVFHQVmR�GR�+87��KRUDV��
�WFKWSWP � ���

HP� TXH� WFK� p� R� WHPSR� GH� GXUDomR� GD� FKXYD� HIHWLYD� �KRUDV��� H� WS� p� R�WHPSR�GH�SLFR�GR�KLGURJUDPD��KRUDV���HVWLPDGR�SRU�� �
����

��������
'/���� �����6�/���WF���WS � �� � ���

HP�TXH�WF�p�R�WHPSR�GH�FRQFHQWUDomR�GD�EDFLD��KRUDV���/�R�FRPSULPHQWR�GR�FXUVR�G¶iJXD�SULQFLSDO��P���H�'/�D�VXD�GHFOLYLGDGH�����&RP�EDVH�QRV�SULQFtSLRV�GDV�HTXDo}HV�GH�FRQYROXomR��D�YD]mR�GH�SLFR�ILQDO�IRL�REWLGD�SRU�
3X'TS4S � ���

$VVLP�� HVWH�PRGHOR�� VHP�QHQKXP�DMXVWH�� IRL�SULPHLUDPHQWH� DSOLFDGR�j�PLFUREDFLD�H�DR�PRGHOR�086/(��SDUD�SUHGLomR�GR�WUDQVSRUWH�GH�VHGLPHQWRV�
������0RGHODJHP�VHPL�HPStULFD�GR�GHIO~YLR�H�YD]mR�GH�SLFR8PD�RXWUD�HWDSD�GR�WUDEDOKR�FRQVLVWLX�QR�GHVHQYROYLPHQWR�GH�PRGHORV�HVWDWtVWLFRV� SDUD� HVWLPDWLYD� GR� GHIO~YLR� H� YD]mR� GH� SLFR� SDUD� D� PLFUREDFLD�KLGURJUiILFD�� (VWHV� PRGHORV� WrP�� FRPR� YDULiYHLV� LQGHSHQGHQWHV�� jV�FDUDFWHUtVWLFDV�GD�SUHFLSLWDomR�TXH�SURGX]LUDP�VLJQLILFkQFLD�HVWDWtVWLFD��$VVLP��R�GHIO~YLR�H�D�YD]mR GH�SLFR�IRUDP�PRGHODGRV�HP�IXQomR�GDV�VHJXLQWHV�YDULiYHLV�
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'��4S� �I��3��,��,P��'F��WL��HP� TXH� 3� p� D� SUHFLSLWDomR� WRWDO� �PP��� ,� D� LQWHQVLGDGH� PpGLD� GD�SUHFLSLWDomR� �PP�K����� ,P�� LQWHQVLGDGH�Pi[LPD�GH����PLQXWRV� �PP�K�����'F��D�GXUDomR�GD�FKXYD��KRUDV��� WL�R�WHPSR�GH�SLFR�GD�FKXYD��KRUDV���(VWDV�YDULiYHLV�FRPELQDGDV�HQWUH�VL��JHUDP�YDULiYHLV�PDLV�FRPSOH[DV�IXQGDPHQWDLV�SDUD�PDLRULD�GRV�PRGHORV��2�SURFHGLPHQWR�HPSUHJDGR� IRL�R�%DFNZDUG��R�TXDO� VHOHFLRQD�DV�YDULiYHLV�VLJQLILFDWLYDPHQWH�GLIHUHQWHV�GH���DR�QtYHO�GH�VLJQLILFkQFLD�GH�����SHOR�WHVWH� W� GH� 6WXGHQW�� DQDOLVDQGR� D� H[LVWrQFLD� GH� SRVVtYHLV� FR�YDULkQFLD� HQWUH� DV�YDULiYHLV�� $VVLP�� IRUDP� DMXVWDGRV� PRGHORV� OLQHDUHV� SRU� PHLR� GH� UHJUHVVmR�P~OWLSOD��HVWLPDQGR�RV�UHVSHFWLYRV�FRHILFLHQWHV�GDV�YDULiYHLV�VLJQLILFDWLYDV��FRP�EDVH�QR�PpWRGR�GH�PtQLPRV�TXDGUDGRV��3DUD� WDQWR��R�SURJUDPD�XWLOL]DGR� IRL�R�SDFRWH�HVWDWtVWLFR�6$6�IRU�:LQGRZV��6$6�,QVWLWXWH��������(VWHV� PRGHORV� SHUPLWHP� TXH� R� FRPSRUWDPHQWR� KLGUROyJLFR� GD�PLFUREDFLD�VHMD�DYDOLDGR�HP�WHPSR�UHDO��UHDMXVWDQGR�RV�PRGHORV�j�PHGLGD�TXH�VH�GLVSXVHU� GH�PDLV� LQIRUPDo}HV� KLGUROyJLFDV� H�PHWHRUROyJLFDV��1R� HQWDQWR�� QmR�SRGHP�VHU�H[WUDSRODGRV�SDUD�RXWUDV�PLFUREDFLDV�VHP�RV�GHYLGRV�DMXVWHV�
����$MXVWH� GD�(TXDomR�8QLYHUVDO� GH�3HUGD�GH�6ROR�0RGLILFDGD ± 086/(�SDUD�D�PLFUREDFLD2V� SDUkPHWURV� GD� (836�� JHUDGRV� SRU� 0DUWLQV� ������� ������� QHVWD�PLFUREDFLD�� IRUDP� DMXVWDGRV� SDUD� D� (TXDomR� 8QLYHUVDO� GH� 3HUGD� GH� 6ROR�0RGLILFDGD�� VHQGR� HVWH� PRGHOR�� DSOLFiYHO� SDUD� DYDOLDU� SHUGDV� GH� VROR�SURYHQLHQWHV�GH�HYHQWRV�GH�FKXYDV�LQGLYLGXDLV��$�086/(�p�XPD�PRGLILFDomR�GD�(836��DWUDYpV�GD�VXEVWLWXLomR�GR�IDWRU�GH�HQHUJLD�FLQpWLFD�GD�FKXYD��5���SRU�XP�IDWRU�GH�HVFRDPHQWR��:LOOLDPV���������1D�086/(�R�IDWRU�5�p�VXEVWLWXtGR�SHOR�SURGXWR� JHUDGR� HQWUH� R� YROXPH� HVFRDGR� H� D� YD]mR� GH� SLFR�� 6HQGR� D�086/(�H[SUHVVD�SHOD�VHJXLQWH�HTXDomR�� � &3/6.4S'D36 E uuuuu ���
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HP�TXH�36�UHSUHVHQWD�DV�SHUGDV�GH�VROR��0J���³D´�H�³E´��RV�FRHILFLHQWHV�GH�DMXVWH��FDOLEUDomR���.�D�HURGLELOLGDGH�PpGLD�GD�EDFLD��0J�K�0-�� PP�����/6�R�IDWRU� WRSRJUiILFR� �DGLPHQVLRQDO��� &3� RV� IDWRUHV� FREHUWXUD� GR� VROR� H� SUiWLFDV�FRQVHUYDFLRQLVWDV� �DGLPHQVLRQDO��� '� p� R� GHIO~YLR� RX� HVFRDPHQWR� VXSHUILFLDO�GLUHWR��PP��H�4S��p�D�YD]mR�GH�SLFR��P� V����$�FDOLEUDomR�GRV�FRHILFLHQWHV�³D´�H�³E´�IRL�HIHWXDGD�FRP�EDVH�HP�GDGRV�GH� PRQLWRUDPHQWR� KLGUROyJLFR� GR� GHIO~YLR� H� YD]mR� GH� SLFR�� H[WUDtGRV�GLUHWDPHQWH� GDV� KLGUyJUDIDV�� FRUUHVSRQGHQGR� j� ���� GDV� LQIRUPDo}HV� GH�PRQLWRUDPHQWR�� 3DUD� LVVR�� RV� FRHILFLHQWHV� IRUDP� HVWLPDGRV� FRP� EDVH� HP�UHJUHVVmR�OLQHDU��ID]HQGR�VH�<� �D;E ����HP�TXH�
&3/6. 36< uu ����� �4S'; u ����VHQGR� ³D´� H� ³E´� REWLGRV� SRU� OLQHDUL]DomR� GD� (TXDomR� ���� FRQIRUPH�-RKQVRQ�HW�DO���������2�IDWRU�HURGLELOLGDGH�GR�VROR��.��IRL�REWLGR�GH�0DUWLQV���������������TXH�WUDEDOKRX� H� JHURX� HVWH� SDUkPHWUR� SDUD� RV� VRORV� RFRUUHQWHV� QD� PLFUREDFLD�KLGURJUiILFD�� VHQGR�������� ������ H��������0J�K�0-�� PP�� SDUD�R�3$���);�H�3$���UHVSHFWLYDPHQWH��2�IDWRU�.�SDUD�D�PLFUREDFLD�IRL�REWLGR�SRU�PHLR�GD�PpGLD�SRQGHUDGD�GD�iUHD�GH�FDGD�FODVVH�GH�VROR��VHQGR�HVWH�YDORU�QD�RUGHP�GH���������0J�K�0-�� PP���2V�YDORUHV�GH�FREHUWXUD�GR�VROR�H�SUiWLFDV�FRQVHUYDFLRQLVWDV��&3��IRUDP�REWLGRV� FRQIRUPH�0DUWLQV� ������� �������2V� YDORUHV�REWLGRV��SDUD� D� FXOWXUD�GR�HXFDOLSWR� H�PDWD� QDWLYD�� IRUDP�GH� ������� H� ��������� UHVSHFWLYDPHQWH�� 3DUD� DV�iUHDV� GH� HVWUDGD� H� FDUUHDGRUHV� R� YDORU� FREHUWXUD� GR� VROR� H� SUiWLFDV�FRQVHUYDFLRQLVWDV�DGRWDGR� IRL������2�IDWRU�&3�SDUD�D�PLFUREDFLD�IRL�REWLGR�SRU�
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PHLR�GD�PpGLD�SRQGHUDGD�GD�iUHD�GH�FDGD�FREHUWXUD�GH�VROR��VHQGR�HVWH�YDORU�QD�RUGHP�GH��������
������2EWHQomR�GR�IDWRU�WRSRJUiILFR2�IDWRU� WRSRJUiILFR��/6���FRPSULPHQWR�GH�UDPSD�H�JUDX�GH�GHFOLYH�� IRL�REWLGR�SRU�GXDV�GLIHUHQWHV�PHWRGRORJLDV�� FLWDGDV�QD� OLWHUDWXUD��GHYLGR�j�JUDQGH�LPSRUWkQFLD�GHVWH�SDUkPHWUR�QD�JHUDomR�GD�OkPLQD�HVFRDGD�VXSHUILFLDOPHQWH��
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HP�TXH� \� p� R� GHIO~YLR� RX� YD]mR�GH�SLFR�PHGLGRV� H��Ô p�R�GHIO~YLR�RX�YD]mR�GH�SLFR�HVWLPDGRV�)RUDP�XWLOL]DGRV�����GRV�GDGRV�GH�PRQLWRUDPHQWR�SDUD�JHUDU�RV�PRGHORV�H�FDOLEUDU�RV�FRHILFLHQWHV�GD�086/(��2�PRGHOR�WDPEpP�IRL�DYDOLDGR�HP�WHUPRV�GD�VXD�SUHFLVmR�SDUD�HYHQWRV�GH�SUHFLSLWDomR�QmR�XWLOL]DGRV�QD�PRGHODJHP��RX�VHMD�� RV� RXWURV� ���� GRV� GDGRV� IRUDP� XWLOL]DGRV� SDUD� ILQV� GH� YHULILFDomR� GD�SUHFLVmR� GHVWHV� FRHILFLHQWHV�� (VWD� HWDSD� IRL� GH� IXQGDPHQWDO� LPSRUWkQFLD� SDUD�YDOLGDomR�EHP�FRPR�PHOKRULD�GD�TXDOLGDGH�GRV�PRGHORV��TXDOLILFDQGR�RV�SDUD�SUHGLomR� GR� FRPSRUWDPHQWR� KLGURVVHGLPHQWROyJLFR� GD� PLFUREDFLD��GHPRQVWUDQGR�VXD�VHQVLELOLGDGH�H�SUHFLVmR�$SyV�DQiOLVH�GR�FRHILFLHQWH�GH�1DVK�H�GR�40(��IH]�VH�XPD�DERUGDJHP�FRPSDUDWLYD� GRV�PRGHORV� GH� HVFRDPHQWR� VXSHUILFLDO� H� GR� IDWRU� WRSRJUiILFR� QR�LPSDFWR� GD� SUHGLomR� GD� SHUGD� GH� VROR�� 2� PRGHOR� GH� HVFRDPHQWR� VXSHUILFLDO��MXQWDPHQWH� FRP� R� IDWRU� WRSRJUiILFR� TXH� PHOKRU� DMXVWRX� DRV� GDGRV� GH� SHUGDV�PRQLWRUDGRV��IRL�HPSUHJDGR�QR�PRGHOR�086/(�
����3HUGDV�GH�VROR�QD�PLFUREDFLD$� TXDQWLILFDomR� GDV� SHUGDV� GH� VROR� QD� PLFUREDFLD� IRL� UHDOL]DGD� SRU�0DUWLQV���������������LQVWDODQGR�SDUFHODV�SDGUmR�QDV�SULQFLSDLV�FODVVHV�GH�VROR�RFRUUHQWHV� QD� PLFUREDFLD�� $UJLVVROR� $PDUHOR� WH[WXUD� PpGLD�DUJLORVD� �3$����3OLQWRVVROR�+iSOLFR��);��H�$UJLVVROR�$PDUHOR�PRGHUDGDPHQWH�URFKRVR��3$���'HQWUR� GH� FDGD� FODVVH� GH� VROR�� IRUDP� HVWXGDGRV� WUrV� WUDWDPHQWRV�� VROR�GHVFREHUWR�� VROR� VRE� FXOWLYR� PtQLPR� GH� HXFDOLSWR� �FORQH� KtEULGR� QDWXUDLV� GR�(XFDO\SWXV�JUDQGLV��� DR� ORQJR�GR�FLFOR�GH�VHWH�DQRV��H�VROR�VRE�IORUHVWD�QDWLYD��0DWD�$WOkQWLFD��HP�HVWiGLR�DYDQoDGR�H�PpGLR�GH�UHJHQHUDomR�)RUDP� XWLOL]DGRV� GDGRV� GH� SHUGDV� GH� VROR� H� GH� iJXD�� RFRUULGRV� QR�SHUtRGR�GH�QRYHPEUR�GH������D�PDLR�GH�������$�DYDOLDomR�GDV�SHUGDV�GH�VROR�IRL�UHDOL]DGD�HP�SDUFHODV�LQVWDODGDV�QR�FDPSR�FRP�GLPHQV}HV�GH������[������P�



��

SDUD�R�VROR�FXOWLYDGR�FRP�HXFDOLSWR�H�����[������P�SDUD�R�VROR�VRE�IORUHVWD�QDWLYD�H�VROR�GHVFREHUWR��$V�SDUFHODV�IRUDP�FRQWRUQDGDV�FRP�FKDSDV�JDOYDQL]DGDV�FRP�����P�GH�DOWXUD�TXH�IRUDP�HQWHUUDGDV�D�����P��2�PDLRU�FRPSULPHQWR�REHGHFHX�DR�VHQWLGR�GR�GHFOLYH�1D� SDUWH� LQIHULRU� GDV� SDUFHODV� IRUDP� FRORFDGDV� FDOKDV� FROHWRUDV�� FRP�FDQR� SOiVWLFR� GH� ��� PP� GH� GLkPHWUR�� SDUD� FRQGX]LUHP� D� HQ[XUUDGD� DWp� RV�WDQTXHV�FROHWRUHV��2�VLVWHPD�GH�FROHWD�IRL�FRQVWLWXtGR�GH�GRLV�WDQTXHV��R�SULPHLUR�GH ����/�H�R�VHJXQGR�GH�����/��LQWHUOLJDGRV�SRU�XP�GLYLVRU�WLSR�*HLE�FRP����MDQHODV��VHQGR�TXH�D�FROHWD�QR�VHJXQGR�WDQTXH�FRUUHVSRQGH�D������GD�HQ[XUUDGD�WRWDO��3DUD�TXDQWLILFDU�DV�SHUGDV�GH�VROR�IRUDP�FROHWDGDV�DPRVWUDV��VHJXQGR�&RJR������D�E���DSyV�FDGD�HYHQWR�GH�FKXYD�FRQVLGHUDGD�HURVLYD�$� TXDQWLILFDomR� GD� SURGXomR� GH� VHGLPHQWR� GD� PLFUREDFLD� IRL� REWLGD�PHGLDQWH�FROHWDV�H�DQiOLVHV�GH�VHGLPHQWR�QR�YHUWHGRXUR��ORFDOL]DGR�QD�VHomR�GH�FRQWUROH�GD�PLFUREDFLD��)LJXUD����
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����0RGHODJHP�GR�HVFRDPHQWR�VXSHUILFLDO������$SOLFDomR�GR�0pWRGR�&1�6&6�SDUD�D�PLFUREDFLD(P�IXQomR�GRV�DWULEXWRV�ItVLFRV�GRV�GLYHUVRV�WLSRV�GH�VROR�TXH�RFRUUHP�QD�PLFUREDFLD��7DEHOD���H�����H�GR�XVR�GRV�VRORV��IRUDP�DGRWDGRV�YDORUHV�SDUD�R�Q~PHUR�GD�FXUYD��2�XVR�GR�VROR�FRQVLGHUDGR�IRL�IORUHVWD�HVSDUVD��XPD�YH]�TXH�D�PLFUREDFLD�SRVVXL�JUDQGH�iUHD�FRP�FXOWLYR�GH�HXFDOLSWR�H�R�XVR�GR�UHVWDQWH�GD�iUHD�HVWi�VRE�IORUHVWD�QDWXUDO�2� JUXSR� KLGUROyJLFR� GH� VROR� DGRWDGR� SDUD� D� PLFUREDFLD� IRL� UHDOL]DGR�FRP�EDVH�HP�HVWXGRV�DQWHULRUHV�H�GR�FRQKHFLPHQWR�DFXPXODGR�VREUH�RV�VRORV�GD�PLFUREDFLD� �HP�VXSHUItFLH� H� VXEVXSHUItFLH��� UHFDLQGR� VREUH�RV�YDORUHV� VLWXDGRV�HQWUH�RV�VRORV�%�H�&�1D�7DEHOD���DSUHVHQWD�VH�R�TXDGUDGR�PpGLR�GR�HUUR��40(���GR�GHIO~YLR�H�YD]mR�GH�SLFRV�HVWLPDGRV�SHOR�PpWRGR�&1�6&6��FRP�EDVH�QRV�YDORUHV�GH�&1�DGRWDGRV�
7$%(/$���4XDGUDGR�PpGLR�GR�HUUR��40(��GR�GHIO~YLR��'��H�GD�YD]mR�GH�SLFR��4S�� HVWLPDGR� SHOR�PpWRGR�&1�6&6� HP� UHODomR� DR�PHGLGR� FRP�EDVH� HP� DOJXQV� Q~PHURV� GD� FXUYD� DGRWDGRV� SDUD� D� PLFUREDFLD�KLGURJUiILFD��UHJLmR�GRV�7DEXOHLURV�&RVWHLURV��(6�
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1D� 7DEHOD� ��� SRGH�VH� REVHUYDU� RV� DOWRV� YDORUHV� REWLGRV� SDUD� R� 40(��WDQWR� SDUD� R� GHIO~YLR� FRPR� SDUD� D� YD]mR�GH� SLFR��$� DGRomR�GHVWHV� YDORUHV� GH�Q~PHUR�GD�FXUYD�SDUD�HVWLPDWLYD�GR�GHIO~YLR�H�GD�YD]mR�GH�SLFR�QD�PLFUREDFLD�QmR�SURGX]LX�UHVXOWDGRV�VDWLVIDWyULRV��3RGH�VH�SHUFHEHU�TXH�TXDQWR�PDLRU�R�&1�DGRWDGR��SLRUHV�FRQGLo}HV�GH�LQILOWUDomR���PDLRU�IRL�D�LPSUHFLVmR�QDV�HVWLPDWLYDV�GRV�SDUkPHWURV�GH�HVFRDPHQWR��(QWUHWDQWR��D�SDUWLU�GH�XP�FHUWR�&1��RV�HUURV�GR�GHIO~YLR WHQGHUDP� D� GLPLQXLU�� SRUpP� FRQWLQXDUDP� HOHYDGRV�� 2� PRGHOR�VXSHUHVWLPRX� R� GHIO~YLR� H� D YD]mR� GH� SLFR� SDUD� WRGRV� RV� &1¶V� DGRWDGRV��9HULILFD�VH� WDPEpP� TXH� RV� UHVXOWDGRV� IRUDP� DOWDPHQWH� FRPSURPHWHGRUHV��GHPRQVWUDQGR� D� EDL[D� DSOLFDELOLGDGH� GR� PpWRGR� SDUD� HVWLPDWLYDV� GH� HYHQWRV�LVRODGRV� GH� HVFRDPHQWR�� 6LOYD� 	� 2OLYHLUD� ������� WDPEpP� HQFRQWUDUDP�GLVFUHSkQFLDV�XVDQGR�R�PpWRGR�&1��HP�XPD�PLFUREDFLD�VRE�YHJHWDomR�QDWXUDO��QR�'LVWULWR�)HGHUDO��UHFRPHQGDQGR�FDXWHOD�QR�XVR�GR�PHVPR�$� JUDQGH� GLILFXOGDGH� QD� DGRomR� GH� XP� &1� UHSUHVHQWDWLYR� SDUD� XPD�PLFUREDFLD�SRGH�HVWDU�FRPSURPHWHQGR�VXD�SUHFLVmR��1HVWH�VHQWLGR��XPD�UHYLVmR�GR�PpWRGR�GHYHULD�VHU�IHLWD��SURSRQGR�FDUDFWHUtVWLFDV�ItVLFR�KtGULFDV�TXH�PHOKRU�UHSUHVHQWDVVH� HVWHV� VRORV�� DOpP� GH� FULDU� PDLRUHV� TXDQWLGDGHV� GH� JUXSRV�KLGUROyJLFRV�GR�PHVPR��$�LQFRQVLVWrQFLD�SRGH�HVWDU�DVVRFLDGD�j�DGRomR�GH�XP�Q~PHUR� GD� FXUYD� FRQVWDQWH� SDUD� D�PLFUREDFLD�� XPD� YH]� TXH�� FRQIRUPH�0HOOR��������� HVWH� YDORU� DSUHVHQWD� YDULDo}HV�� QRWDGDPHQWH� FRP� DV� FRQGLo}HV� GH�XPLGDGH� GR� VROR� H� SUHFLSLWDomR�� WHQGR� R� DXWRU� REWLGR� FRUUHODomR� HVWDWtVWLFD�VLJQLILFDWLYD� HQWUH� HVWHV� YDORUHV�� $VVLP�� R� GHIO~YLR� JHUDGR� VHUi� VRPHQWH� HP�IXQomR� GD� SUHFLSLWDomR� RFRUULGD�� XPD�YH]� TXH� DV� YDULiYHLV�� DEVWUDomR� LQLFLDO� H�DUPD]HQDPHQWR� SRWHQFLDO� GR� VROR�� ILFDP� SUHIL[DGDV� SRU�PHLR� GR�&1� DGRWDGR��2XWUDV� YDULiYHLV�� QmR� SUHYLVWDV� SHOR� PpWRGR�� SRGHP� HVWDU� LQIOXHQFLDQGR�GLUHWDPHQWH� HVWH� HVFRDPHQWR�� FRPR� D� XPLGDGH� DQWHFHGHQWH� GR� VROR�� D� TXDOH[HUFH� LQIOXrQFLD�GLUHWD�QD�TXDQWLGDGH�GH�iJXD�DUPD]HQDGD�H�QD�YHORFLGDGH�GH�
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LQILOWUDomR��2� YDORU� GR�&1� GHYH� VHU� YDULiYHO� FRP� DV� FRQGLo}HV� ItVLFR�KtGULFDV�DQWHFHGHQWHV�DR�HYHQWR�GH�SUHFLSLWDomR�
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1DV�)LJXUDV���H����REVHUYDP�VH�R�FRPSRUWDPHQWR�GR�GHIO~YLR�H�GD�YD]mR�GH�SLFR�SUHGLWR�SHOD�PRGHODJHP�VHPL�HPStULFD�DR�ORQJR�GR�WHPSR�H�D�GLVSHUVmR�GRV�YDORUHV�HVWLPDGRV�GR�GHIO~YLR�H�GD�YD]mR�GH�SLFR�HP� WRUQR�GD� UHWD������$�GLVWkQFLD� HQWUH� RV� SRQWRV� H� D� UHWD� ����PRVWUDP� R� HUUR� GRV� YDORUHV� HVWLPDGRV��YHULILFDQGR�VH� SHTXHQDV� GLVWkQFLDV� HQWUH� RV� SRQWRV� H� D� UHWD�� VLJQLILFDQGR� ERD�SUHFLVmR� GD� PRGHODJHP� SURSRVWD�� 1DV� )LJXUDV� �� H� ��� QD� SULPHLUD� VLWXDomR�� p�SRVVtYHO� DQDOLVDU� R� JUDX� GH� DGHUrQFLD� H� VHQVLELOLGDGH� TXH� D� PRGHODJHP�SURSRUFLRQRX�� 1RWD�VH� TXH� DOpP� GH� ERD� SUHFLVmR�� FRP� RV� YDORUHV� HVWLPDGRV�SUy[LPRV� DRV� REVHUYDGRV�� Ki� XP� DFRPSDQKDPHQWR� GDV� RVFLODo}HV� HQWUH� RV�PDLRUHV� H�PHQRUHV� YDORUHV��$�PRGHODJHP�PRVWURX�VH�PDLV� HILFD]�QD�SUHGLomR�
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GRV� PDLRUHV� YDORUHV�� WDQWR� GR� GHIO~YLR� FRPR� GD� YD]mR� GH� SLFR�� SRUWDQWR��SUHFLSLWDo}HV� TXH� SURGX]HP� RV� PDLRUHV� GHIO~YLRV� H� YD]}HV� GH� SLFR� H��FRQVHT�HQWHPHQWH��DV�PDLRUHV�SHUGDV�GH�VHGLPHQWR�� VmR�PRGHODGDV�FRP�PDLRU�SUHFLVmR��
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1D� )LJXUD� �� REVHUYDP�VH� RV� YDORUHV� GH� SUHFLSLWDomR� TXH� JHUDUDP� RV�HYHQWRV� GH� HVFRDPHQWR� VXSHUILFLDO� QR� SHUtRGR� GH� HVWXGR�� SRGHQGR�VH� REVHUYDU�TXH� DV� SUHFLSLWDo}HV� FRQFHQWUDP�VH� QR� SHUtRGR� GH� QRYHPEUR� D� PDUoR�� 1HVWH�SHUtRGR�GH�PDLRU�RFRUUrQFLD�GH�FKXYDV�� WDPEpP�VH�YHULILFD�XP�PDLRU�YDORU�QD�XPLGDGH� GR� VROR� �7DEHOD� �%��� (VWD� DVVRFLDomR�� GDV� PDLRUHV� TXDQWLGDGHV� GH�FKXYDV� MXQWDPHQWH� FRP� RV�PDLRUHV� YDORUHV� GH� XPLGDGH� GR� VROR�� IRL� D� JUDQGH�UHVSRQViYHO�SRU�SURYRFDU�RV�PDLRUHV�YDORUHV�GH�DUUDVWH�GH�VHGLPHQWRV�
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2V� YDORUHV� GH� XPLGDGH� GR� VROR� QDV� GLYHUVDV� SURIXQGLGDGHV� WLYHUDP�FRPSRUWDPHQWRV� VLPLODUHV�� QmR� H[LVWLQGR� JUDQGH� YDULDomR� DR� ORQJR� GR� SHUILO��VHQGR� D� XPLGDGH� QD� FDPDGD� GH� ���� D� ���� P� D� TXH� UHJLVWURX� XPD� SHTXHQD�GLIHUHQoD� FRP� DV� GHPDLV� SURIXQGLGDGHV�� DSUHVHQWDQGR� RV� PHQRUHV� YDORUHV��7DEHOD� �%��� ,VVR� SRGH� VHU� H[SOLFDGR� SHORV� VHJXLQWHV� DVSHFWRV�� HOHYDGD� DomR�HYDSRUDWLYD��SRU�HVWDU�PDLV�SUy[LPR�GD�VXSHUItFLH��H�WDPEpP�D�PDLRU�GHQVLGDGH�GH�UDt]HV��DXPHQWDQGR�D�WD[D�GH�WUDQVSLUDomR��6D[WRQ�	�0F*XLQQHVV���������3HOD� DQiOLVH� GRV� GDGRV� GH� XPLGDGH� GR� VROR� �7DEHOD� �%��� SRGH�VH�SHUFHEHU�TXH�HOHV�VmR�VD]RQDLV��RX�VHMD��HP�pSRFDV�FKXYRVDV�D�XPLGDGH�GR�VROR�HQFRQWUD�VH� FRP�PDLRUHV� YDORUHV� TXH� HP�SHUtRGRV� GH� HVWLDJHQV��(VWD� XPLGDGH�DSUHVHQWD� JUDQGH� LPSRUWkQFLD� QD� SURGXomR� GR� GHIO~YLR� QD� PLFUREDFLD�� ,VWR� p�FRPSURYDGR� DWUDYpV� GRV� GDGRV�� TXH�� GH� PRGR� JHUDO�� UHYHODUDP� RV� PDLRUHV�YDORUHV�GH�GHIO~YLRV��RFRUUHQGR�FRP�RV�PDLRUHV�YDORUHV�GH�XPLGDGH�DQWHFHGHQWH�GR� VROR�� FRQIRUPH� UHJLVWUDGR� WDPEpP�SRU�0HOOR� �������� WUDEDOKDQGR FRP�XPD�PLFUREDFLD� H[SHULPHQWDO� QD� UHJLmR� GH�/DYDV��0*��2V� GDGRV� DLQGD�PRVWUDUDP�TXH�PHVPR�FRP�HOHYDGRV�YDORUHV�GH� LQWHQVLGDGH�GH�SUHFLSLWDomR� �7DEHOD��$���HVWHV�TXDQGR�DVVRFLDGRV�FRPR�PHQRUHV�YDORUHV�GH�XPLGDGH�GR�VROR��7DEHOD��%���DV�SURGXo}HV�GH�HVFRDPHQWR�VXSHUILFLDLV��7DEHOD��$��QmR�IRUDP�WmR�H[SUHVVLYDV�
���� &DOLEUDomR� H� DSOLFDomR� GR� PRGHOR� 086/(� SDUD� XPD� PLFUREDFLD�KLGURJUiILFD�QD�UHJLmR�GRV�7DEXOHLURV�&RVWHLURV1D�7DEHOD���DSUHVHQWDP�VH�RV�UHVXOWDGRV�GD�FDOLEUDomR�GRV�SDUkPHWURV�³D´� H� ³E´� GR� PRGHOR�086/(�� DSyV� UHJUHVVmR� OLQHDU�� XWLOL]DQGR�VH� GLIHUHQWHV�HTXDo}HV� SDUD� REWHQomR� GR� IDWRU� /6�� 2� YDORU� GR� IDWRU� HURGLELOLGDGH� GR� VROR��MXQWDPHQWH� FRP� R� IDWRU� &3�� JHUDGR� SDUD� R� FLFOR� GH� VHWH� DQRV� GD� FXOWXUD� GR�HXFDOLSWR��IRUDP�H[WUDtGRV�GH�0DUWLQV���������������FRQIRUPH�Mi�FRPHQWDGRV�
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7$%(/$���&DOLEUDomR�GRV�SDUkPHWURV�GD�086/(�XWLOL]DQGR�YiULRV�PpWRGRV�GH�REWHQomR� GR� IDWRU� /6� SDUD� D� PLFUREDFLD�� UHJLmR� GRV� 7DEXOHLURV�&RVWHLURV��(6�
3DUkPHWURV )DWRUHV� 40(2EWHQomR�GR�/6 ³D´ ³E´ . /6 &3 �0J�:LOOLDPV�	�%HUQGW������� ����� ���� ������� ���� ����� ������3DLYD�HW�DO���������� ����� ���� ������� ���� ����� ������0F&RRO������� ���� ���� ������� ����� ����� �������� &LWDGR� SRU� 3DLYD� �������� µD¶� H� µE¶�  � SDUkPHWURV� GH� DMXVWH� GD�086/(��.� �HURGLELOLGDGH� GR� VROR�PpGLD� QD�PLFUREDFLD� �0J� K�0-�� PP����0DUWLQV� ��������������/6� �IDWRU�WRSRJUiILFR��FRPSULPHQWR�GH�UDPSD�H�JUDX�GH�GHFOLYH���&3� �FREHUWXUD� YHJHWDO� PpGLD� QD� PLFUREDFLD� H� SUiWLFDV� FRQVHUYDFLRQLVWDV�� 0DUWLQV���������������40(� �TXDGUDGR�PpGLR�GR�HUUR�

3HOD�7DEHOD���SRGH�VH�REVHUYDU�TXH�DV�GLIHUHQWHV�IRUPDV�GH�REWHQomR�GR�IDWRU� WRSRJUiILFR�QmR�DOWHUDUDP�D�SUHFLVmR�DMXVWDGD�GR�PRGHOR��R�TXH�SRGH�VHU�YHULILFDGR�SHOR�40(��,VVR�SRGH�VHU�H[SOLFDGR�GHYLGR�DR�IDWR�GH�TXH�R�IDWRU�/6��DR� HQWUDU� FRPR� XPD� FRQVWDQWH� QR� DMXVWH� GR� PRGHOR�� LUi� GHVORFDU� VRPHQWH� RV�SRQWRV�H��DVVLP��R�FRHILFLHQWH�OLQHDU�GR�DMXVWH��FRHILFLHQWH�³D´��H�VXD�LQFOLQDomR�SHUPDQHFHP�LQDOWHUDGRV��FRHILFLHQWH�³E´���1D� )LJXUD� ��� DSUHVHQWDP�VH� DV� GLVSHUV}HV� GDV� SHUGDV� GH� VROR�� SUHGLWDV�SHORV�GLYHUVRV�PpWRGRV�GH�HVWLPDWLYD�GR�IDWRU�WRSRJUiILFR��7DEHOD�����XWLOL]DQGR�RV�GDGRV�GH�GHIO~YLR�H�YD]mR�GH�SLFR��REWLGRV�SHOD�KLGUyJUDID�QmR�XWLOL]DGRV�QD�JHUDomR�GRV�SDUkPHWURV�³D´�H�³E´�GD�086/(��3RGH�VH�SHUFHEHU�SHOD�)LJXUD���TXH� WRGRV� RV� PRGHORV� FDOLEUDGRV� WLYHUDP� FRPSRUWDPHQWRV� PXLWR� VHPHOKDQWHV�TXDQWR�j�SUHGLomR�GDV�SHUGDV�GH�VROR��VHQGR�TXH�HVWHV�PRGHORV�DSUHVHQWDUDP�XP�TXDGUDGR�PpGLR�GR�HUUR�� DR� UHGRU��GH������0J��7DEHOD�����*UDQGH�SDUWH�GHVWH�
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HUUR� IRL� HP� UD]mR� GH� GRLV� HYHQWRV� GH� SUHFLSLWDomR� PXLWR� VHPHOKDQWHV� WHUHP�JHUDGR��QD�PLFUREDFLD��SHUGDV�GH�VHGLPHQWRV�GH�GLPHQV}HV�EHP�GLVWLQWDV�
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),*85$���'LVSHUVmR�GRV�YDORUHV�GH�SHUGDV�GH�VROR�HVWLPDGRV�SHORV�GDGRV�QmRXWLOL]DGRV� QD� JHUDomR� GRV� SDUkPHWURV� ³D´� H� ³E´�� SRU� GLIHUHQWHV�PpWRGRV�GH�GHWHUPLQDomR�GR�IDWRU�WRSRJUiILFR��D��0F&RRO���������E��3DLYD� HW� DO�� ������� FLWDGR� SRU�3DLYD� �������� F��:LOOLDPV�	�%HUQGW��������
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2� HYHQWR� GH� FKXYD� RFRUULGR� QR� GLD� ����������� �7DEHOD� �$�� SURGX]LX�XPD�SHUGD�GH�VROR�QR�H[XWyULR�GH�������0J��7DEHOD��&���DR�SDVVR�TXH�HP�XP�RXWUR�HYHQWR��FRP�YDORUHV�GH�YD]mR�GH�SLFR�H�GHIO~YLR�VHPHOKDQWHV��7DEHOD��$���RFRUULGR�QR�GLD�������������D�SHUGD�GH�VROR�SURGX]LGD�IRL�GH�������0J��7DEHOD��&���$�SHUGD�GH�VROR�RFRUULGD�HP�IHYHUHLUR�IRL������YH]HV�PDLRU�TXH�QR�HYHQWR�GH� MXOKR� H� R� GHIO~YLR� JHUDGR� IRL� DSHQDV� ����� YH]� PDLRU�� (VWH� HUUR� SRGH� WHU�RFRUULGR� SHOR� IDWR� GRV� PRGHORV� GH� SUHGLomR� GH� SHUGDV� GH� VROR�� EDVHDGRV� QR�PRGHOR� (836�� QmR� OHYDUHP� HP� FRQVLGHUDomR� DV� FRQGLo}HV� GH� XPLGDGH�DQWHFHGHQWH�GR�VROR�QD�GHWHUPLQDomR�GR�IDWRU�HURGLELOLGDGH�1R�HYHQWR�RFRUULGR�QR�PrV�GH� MXOKR��GHYLGR�DR�SHUtRGR�GH�HVWLDJHP��R�VROR�VH�HQFRQWUDYD�FRP�PHQRU�XPLGDGH��7DEHOD��%���SRUWDQWR��SHUPLWLQGR�PDLRU�LQILOWUDomR� GH� iJXD� DWp TXH� R� PHVPR� VH� VDWXUDVVH� H� LQLFLDVVH� R� HVFRDPHQWR�VXSHUILFLDO��$VVLP��VXJHUH�VH�TXH�GLIHUHQWHV�YDORUHV�GH�XPLGDGH�DQWHFHGHQWH�GR�VROR� SRGHP� LQGX]LU� YDULDo}HV� QR� IDWRU� HURGLELOLGDGH�� 7UDEDOKR� UHDOL]DGR� HP�4XHEHF�QR�&DQDGi�PRVWURX�TXH�R�IDWRU�HURGLELOLGDGH�GR�VROR�IRL�VD]RQDO��VHQGR�RV�PDLRUHV� YDORUHV� HQFRQWUDGRV� GXUDQWH�R�SHUtRGR�GH�GHJHOR�GR�VROR� �.LUE\�	�0HKX\V�� ������� 7UDEDOKR� VLPLODU� D� HVWH�� UHDOL]DGR� SRU�:DOO� HW� DO�� �������� HP�2QWiULR�� QR� &DQDGi�� WDPEpP� YHULILFRX� HVWD� VD]RQDOLGDGH� QR� YDORU� GH�HURGLELOLGDGH�GHYLGR�DR�GHJHOR��VLWXDo}HV�H[WUHPDV�TXH�QmR�VH�DSOLFDP�DV�QRVVDV�FRQGLo}HV� GH� VROR�� 1D� UHJLmR� WURSLFDO�� R� HIHLWR� GH� FRQJHODPHQWR� GR� VROR� QmR�RFRUUH��HQWUHWDQWR��DV�YDULDo}HV�QD�TXDQWLGDGH�SUHFLSLWDGD�DR�ORQJR�GR�DQR�WrP�HIHLWR�FRQVLGHUiYHO�QD�RVFLODomR�GD�XPLGDGH�GR�VROR��LQIOXHQFLDQGR�QD�LQILOWUDomR�GH� iJXD� H�� FRQVHT�HQWHPHQWH�� QR� GHIO~YLR�� 'HVWH� PRGR�� SRGH�VH� LQIHULU� TXH�H[LVWH� XPD� VD]RQDOLGDGH� GRV� YDORUHV� GH� HURGLELOLGDGH� HP� IXQomR� GD� XPLGDGH�DQWHFHGHQWH�GR�VROR��1D� FDPDGD� VXSHUILFLDO� ����� D� ���� P��� D� XPLGDGH� VHWH� GLDV� DQWHV� GD�SUHFLSLWDomR�RFRUULGD�QR�GLD������������HUD�GH��������J�J�� �7DEHOD��%���VHQGR�TXH� WUrV� GLDV� DSyV� HVWD� PHGLomR� GH� XPLGDGH�� KRXYH� XP� SHTXHQR� HYHQWR� GH�
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SUHFLSLWDomR� QD� RUGHP� GH� ����PP� �QmR� YLVXDOL]DGR� QD�7DEHOD� �$� SRU� QmR� WHU�JHUDGR� HVFRDPHQWR� VXSHUILFLDO��� SRGHQGR� WHU� RFDVLRQDGR�XP�DXPHQWR�QR�YDORU�GD�XPLGDGH�QR�VROR��$�XPLGDGH��TXDWUR�GLDV�DQWHV�GR�HYHQWR�GR�GLD�������������HUD�GH��������J�J�� �7DEHOD��%���2�YDORU�GH�XPLGDGH�QD�FDPDGD�VXEVXSHUILFLDO�WDPEpP� HUD� VXSHULRU� QR� HYHQWR� GR�PrV� GH� IHYHUHLUR� �7DEHOD� �%���$QDOLVDQGR�HVWHV� YDORUHV� GH� XPLGDGH� DQWHFHGHQWH�� SRGH�VH� LQIHULU� TXH�� QR� PRPHQWR� GH�RFRUUrQFLD�GR�HYHQWR��D�XPLGDGH�GR�VROR�HVWDYD�FRQVLGHUDYHOPHQWH�PDLV�HOHYDGD�QR� GLD� ����������� HP� UHODomR� DR� RXWUR� HYHQWR�� (VWD� DQiOLVH� H[SOLFD� D�GLVFUHSkQFLD�HP�UHODomR�DRV�YDORUHV�HVWLPDGRV�SHOD�086/(�:LVFKPHLHU���������DQDOLVDQGR�D�LQIOXrQFLD�GD�XPLGDGH�QD�GHWHUPLQDomR�GR�IDWRU�.�SDUD�FKXYDV�LQGLYLGXDLV��YHULILFRX�TXH�HYHQWRV�RFRUULGRV�HP�SHUtRGRV�H[WUHPRV�� VROR�PXLWR� VHFR�RX�PXLWR�VDWXUDGR��SURYRFDP�YDULDo}HV�QR�YDORU�GH�HURGLELOLGDGH��&DVR�R�HYHQWR�GR�GLD�������������TXH�RFDVLRQRX�JUDQGH�YDORU�GH�SHUGDV�GH� VROR��QmR� WLYHVVH�RFRUULGR��D�SUHFLVmR GR�PRGHOR�086/(�FDOLEUDGR��SDUD�RV�GLYHUVRV�PpWRGRV�GH�REWHQomR�GR�IDWRU�WRSRJUiILFR��WHULD�DXPHQWDGR�HP�PDLV�GH����YH]HV��VHQGR�TXH�R�TXDGUDGR�PpGLR�GR�HUUR�QHVWD�QRYD�VLWXDomR�VHULD�PHQRU�TXH�������0J�SDUD�WRGDV�DV�RFDVL}HV��7DEHOD����
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7$%(/$� �� 9DORUHV� GR� TXDGUDGR� PpGLR� GR� HUUR� �40(��� SURGX]LGRV� SHOD�DSOLFDomR� GD� 086/(� DRV� GDGRV� QmR� XWLOL]DGRV� QD� JHUDomR� GRV�SDUkPHWURV� GD� PLFUREDFLD� KLGURJUiILFD�� FRP� H� VHP� H[FOXVmR� GR�HYHQWR�GR�GLD�������������UHJLmR�GRV�7DEXOHLURV�&RVWHLURV��(6�
6HP�H[FOXVmR�� &RP�H[FOXVmR��0RGHOR�XWLOL]DGR�� 40(��0J� 40(��0J�:LOOLDPV�	�%HUQGW������� ������ ������3DLYD�HW�DO���������� ������ ������0F&RRO������� ������ �������� YDORUHV�REWLGRV�VHP�H�FRP�H[FOXVmR�GR�HYHQWR�GR�GLD��������������� PRGHORV�XWLOL]DGRV� FRP� VHXV� UHVSHFWLYRV� FRHILFLHQWHV� ³D´� H� ³E´�� �� FLWDGR� SRU� 3DLYD��������

3HOD�7DEHOD���SRGH�VH�YHULILFDU�D�SUHFLVmR�GRV�PRGHORV�REWLGRV��DWUDYpV�GD� DQiOLVH� GR� 40(�� 2V� YDORUHV� GH� GHIO~YLR� H� YD]mR� GH� SLFR�� HPSUHJDGRV� QD�DYHULJXDomR�GD�SUHFLVmR�GRV�PRGHORV��QmR�IRUDP XWLOL]DGRV�SDUD�FDOLEUDomR�GRV�PHVPRV��3RUWDQWR��DV�SUHGLo}HV�GDV�SHUGDV�GH�VROR�QD�PLFUREDFLD�DWUDYpV�GHVWHV�PRGHORV�IRUDP�FRQILiYHLV��VHQGR�TXH�HP�XP�~QLFR�HYHQWR�HVWH�YDORU�SUHGLWR�QmR�IRL�VDWLVIDWyULR��2�PRGHOR�086/(�IRL�SURSRVWR�SDUD�XWLOL]DomR�GH�SUHYLV}HV�GH�SHUGDV�GH�VROR�SDUD�FKXYDV�LQGLYLGXDLV��GHVWH�PRGR��D�H[FOXVmR�GH�XP�HYHQWR�GH�FKXYD�QmR� FRPSURPHWH� VXD� FRQILDELOLGDGH�� $OpP� GLVVR�� R� HYHQWR� GH� FKXYD� GR� GLD������������� SRGH� WHU� VLGR� LQIOXHQFLDGR�SRU� RXWURV� DWULEXWRV�QmR�SUHYLVWRV�SHOR�PRGHOR�086/(��1D� )LJXUD� ��� DSUHVHQWDP�VH� RV� YDORUHV� GH� GLVSHUVmR� DRV� GDGRV� QmR�XWLOL]DGRV� QD� JHUDomR� GRV� FRHILFLHQWHV� GD� 086/(�� DSyV� H[FOXVmR� GR� HYHQWR�RFRUULGR�HP�IHYHUHLUR�GH������
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),*85$����'LVSHUVmR�GRV�YDORUHV�GH�SHUGDV�GH�VROR�HVWLPDGRV�SHORV�GDGRV�QmR�XWLOL]DGRV�QD�FDOLEUDomR�GR�PRGHOR�086/(�SRU�GLIHUHQWHV�PpWRGRV�GH�GHWHUPLQDomR�GR�IDWRU�WRSRJUiILFR��DSyV�H[FOXVmR�GR�HYHQWR�GH�SUHFLSLWDomR�GR�GLD�������������D��0F&RRO���������E��3DLYD�HW�DO���������FLWDGR�SRU�3DLYD���������F��:LOOLDPV�	�%HUQGW��������

$R�VH�DQDOLVDU�D�)LJXUD�����HP�FRPSDUDomR�FRP�D�)LJXUD����FRQVWDWDP�VH� SHTXHQDV� GLVSHUV}HV� GRV� YDORUHV�� SRUWDQWR�� PDLRU� SUR[LPLGDGH� GRV� YDORUHV�SUHGLWRV�DRV�PHGLGRV��,VVR�WDPEpP�SRGH�VHU�YHULILFDGR�SHORV�PHQRUHV�YDORUHV�GR�TXDGUDGR�PpGLR�GR�HUUR�DSUHVHQWDGRV�QD�7DEHOD���
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7$%(/$���9DORUHV�GR�TXDGUDGR�PpGLR�GR�HUUR��40(���GRV�GLIHUHQWHV�IDWRUHV�WRSRJUiILFRV� �/6��� DSOLFDGR� QR� PRGHOR� 086/(� SURSRVWR� SRU�:LOOLDPV� �������� SDUD� D� PLFUREDFLD� KLGURJUiILFD�� UHJLmR� GRV�7DEXOHLURV�&RVWHLURV��(6�

6HP�H[FOXVmR &RP�H[FOXVmR0pWRGR�GH�REWHQomR�GH�/6 40(��0J� 40(��0J�:LOOLDPV�	�%HUQGW������� ������ ������3DLYD�HW�DO���������� ������ ������0F&RRO������� ������ �������� FLWDGR�SRU�3DLYD��������



��
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