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2 SUHVHQWH� WUDEDOKR�WUDWD�GR�HVWXGR�GR�FRPSRUWDPHQWR�GLQkPLFR�GH�XP�FRQYHUVRU�GH�FUDTXHDPHQWR�FDWDOtWLFR�HP�OHLWR�IOXLGL]DGR��)&&���UHVXOWDQGR�HP�XPD�SURSRVWD�GH�HVWUDWpJLD�GH�FRQWUROH�TXH�HPSUHJD�FRQFHLWRV�GH�FRQWUROH�SUHGLWLYR�PXOWLYDULiYHO����2 HVWXGR�IRL�GHVHQYROYLGR�VREUH�XP�PRGHOR�VLPSOLILFDGR�GR�FRQYHUVRU�)&&�LQGXVWULDO��(VWH�PRGHOR�p�RULJLQDOPHQWH�SURSRVWR�SRU�0RUR�H�2GORDN���������(OH�DSUHVHQWD�DV�SULQFLSDLV�QmR�OLQHDULGDGHV�GDV�VHo}HV�GH�FUDTXHDPHQWR�H�UHJHQHUDomR�HP�XPD�IRUPD�DJUXSDGD��GH�PRGR�D UHGX]LU�R�HVIRUoR�FRPSXWDFLRQDO�D�QtYHLV�UD]RiYHLV��2�PRGHOR�FRQWHPSOD�WDPEpP�EDODQoRV�GH� PDVVD� H� HQHUJLD� QR� UHDWRU� H� UHJHQHUDGRU�� HQYROYHQGR� DV� FLQpWLFDV� GDV� UHDo}HV� GH�FUDTXHDPHQWR�H�IRUPDomR�GH�FRTXH�H�FRUUHODo}HV�HPStULFDV���2 SUHVHQWH� UHODWyULR� HVWi� RUJDQL]DGR� HP� FLQFR� VHo}HV�� $� VHomR� �� WUDWD� GH� DVSHFWRV�RSHUDFLRQDLV�GH�XPD�XQLGDGH�)&&��EHP�FRPR�VXDV�YDULiYHLV�GH�PDLRU�UHOHYkQFLD��$LQGD�QHVWD�VHomR��VmR�DSUHVHQWDGRV�JUiILFRV�FRQWHQGR�UHVXOWDGRV�GH�VLPXODomR�GD�XQLGDGH�)&&�SDUD�XP�UHJLPH�GH�RSHUDomR�HVSHFtILFR��$�VHomR��� WUDoD�RV�REMHWLYRV�H� UHVXOWDGRV�HVSHUDGRV�SDUD�XP�FRQWURODGRU� DYDQoDGR� DSOLFDGR� HP� XPD� XQLGDGH� )&&�� DR� SDVVR� TXH� D� VHomR� �� DSUHVHQWD� RV�SULQFLSDLV� FRQFHLWRV� H� GHVFULomR� GRV� DOJRULWPRV� GH� FRQWUROH� SUHGLWLYR�PDLV� HPSUHJDGRV� HP�FRQWUROH� LQGXVWULDO�� 3RU� ILP�� D� VHomR� �� DSUHVHQWD� DV� FRQFOXV}HV� SDUFLDLV�� GHFRUUHQWHV� GHVWH�WUDEDOKR�� 3RGH� VHU� HQFRQWUDGR� DLQGD�� DR� ILQDO� GHVWH� UHODWyULR�� R� $QH[R� ��� FRQWHQGR� XPD�GHVFULomR�VXFLQWD�GDV�SULQFLSDLV�YDULiYHLV�H�HTXDo}HV�GR�PRGHOR�)&&�HVWXGDGR���

� $63(&726�23(5$&,21$,6�
$ RSHUDomR� HVWiYHO� GH� XPD� XQLGDGH� )&&� HVWi� LQWLPDPHQWH� OLJDGD� D� XP� WULSOR�HTXLOtEULR� HQWUH� VXDV� VXEXQLGDGHV�� DWUDYpV� GR� HTXLOtEULR� GH� FDORU�� HTXLOtEULR� GH� SUHVVmR� H�HTXLOtEULR�TXtPLFR��RX�GH�FRTXH���$EDGLH����������2 HTXLOtEULR�GH�FDORU�JDUDQWH�TXH�D�HQHUJLD�QHFHVViULD�jV�UHDo}HV�GH�FUDTXHDPHQWR�VHUi�IRUQHFLGD� GH� IRUPD� DGHTXDGD� SHOR� UHJHQHUDGRU�� 8P� H[FHVVR� QR� IRUQHFLPHQWR� GH� HQHUJLD�SRGHUi�UHVXOWDU�HP�WHPSHUDWXUDV�GHVWUXWLYDV�SDUD�D�XQLGDGH�GH�FUDTXHDPHQWR��DR�SDVVR�TXH�XP�EDL[R� IRUQHFLPHQWR� GH� HQHUJLD� LUi� JHUDU� XPD� WHPSHUDWXUD� LQVXILFLHQWH� SDUD� TXH� RFRUUD� D�DWLYDomR�GR�FDWDOLVDGRU���2 HTXLOtEULR� GH� SUHVVmR� p� IXQGDPHQWDO� SDUD� TXH� R� IOX[R� GH� FDWDOLVDGRU� HQWUH� R�UHJHQHUDGRU� H� R� UHDWRU� RFRUUD� QR� VHQWLGR� FRUUHWR��$� SHUGD� GHVVH� HTXLOtEULR� SRGH� UHVXOWDU� QD�LQYHUVmR�GR�VHQWLGR�GH�FLUFXODomR�GR�FDWDOLVDGRU��DIHWDQGR�D�VHJXUDQoD�GD�XQLGDGH�H�H[SRQGR�D D XP�SRWHQFLDO�ULVFR�GH�H[SORVmR���2 HTXLOtEULR� TXtPLFR� �RX� HTXLOtEULR� GH� FRTXH�� GL]� UHVSHLWR� j� TXHLPD� WRWDO� GR� FRTXH�GHQWUR� GR� UHJHQHUDGRU�� 6H� HVWH� HTXLOtEULR� QmR� p� DOFDQoDGR�� R� FRTXH� DFXPXODGR� VREUH� D�VXSHUItFLH� GR� FDWDOLVDGRU� WHQGH� D� DQXODU� D� IXQFLRQDOLGDGH� GHVWH� GXUDQWH� DV� UHDo}HV� GH�FUDTXHDPHQWR��$OpP�GLVVR��D�TXHLPD�LQVXILFLHQWH�GH�FRTXH�QmR�SURGX]LUi�D�HQHUJLD�UHTXHULGD�j UHDOLPHQWDomR� GR� SURFHVVR�� (P� DPERV� RV� FDVRV�� RFRUUHUmR� SHUGDV� QD� FDSDFLGDGH� GH�FRQYHUVmR�GD�XQLGDGH�)&&��
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$ QHFHVVLGDGH� GH� PDQWHU� FRQVWDQWH� HVWH� HTXLOtEULR� WULSOR� WRUQD� R� SURFHVVR� GH�FUDTXHDPHQWR� DOWDPHQWH� FRPSOH[R�� ,VVR� VH� Gi� GHYLGR� j� LQWHU�UHODomR� H[LVWHQWH� HQWUH� DV�YDULiYHLV� TXH� SRVVXHP� LQIOXrQFLD� VREUH� R� VLVWHPD�� $� PDQLSXODomR� GH� XPD� ~QLFD� YDULiYHO�RSHUDFLRQDO� SRGH� DIHWDU� R� FRPSRUWDPHQWR� GH� RXWUDV� YDULiYHLV�� JHUDQGR� LQVWDELOLGDGHV� QR�SURFHVVR��.LQJ�����������6RE� HVVH� DVSHFWR�� R� FUDTXHDPHQWR� FDWDOtWLFR� SRGH� VHU� YLVWR� FRPR� XP� SUREOHPD� GH�FRQWUROH� � H� RWLPL]DomR� HP� WHPSR� UHDO�� RQGH� DV� UHVWULo}HV� VmR� H[SUHVVDV� SHODV� LQWHU�UHODo}HV�H[LVWHQWHV� HQWUH� DV� YDULiYHLV� RSHUDFLRQDLV�� $VVLP�� TXDQWR�PDLRU� D� FRPSUHHQVmR� GRV� IDWRUHV�TXH� LQIOXHQFLDP�R�SURFHVVR��PHOKRUHV�RV� UHVXOWDGRV�REWLGRV�HP�WHUPRV�GH�PD[LPL]DomR�GRV�UHQGLPHQWRV�H�RSHUDomR�GH�XPD�XQLGDGH�)&&��0RUR�H�2GORDN����������$ YDULiYHLV�RSHUDFLRQDLV�SRGHP�VHU�GLYLGLGDV�HP�GRLV�JUXSRV��$EDGLH����������� 9DULiYHLV� LQGHSHQGHQWHV�� WDPEpP� FKDPDGDV� GH� YDULiYHLV� GH� DomR� GLUHWD�� VmR�YDULiYHLV�FXMR�YDORU�SRGH�VHU�PDQLSXODGR�DWUDYpV�GH�XP�FRQWURODGRU��� 9DULiYHLV� GHSHQGHQWHV�� VmR� YDULiYHLV� VXVFHSWtYHLV� D� PRGLILFDo}HV� DWUDYpV� GD�PDQLSXODomR�GH�YDULiYHLV�LQGHSHQGHQWHV���(P�XQLGDGHV�)&&��YiULDV�YDULiYHLV�GHSHQGHQWHV�GHYHP�VHU�FRQWURODGDV��(QWUHWDQWR��D�PDLRULD� GHODV� QHFHVVLWD� VRPHQWH� VHU�PDQWLGDV� GHQWUR� GH� IDL[DV� SHUPLVVtYHLV� SDUD� JDUDQWLU� D�HVWDELOL]DomR�GR�SURFHVVR��RX�SUHVHUYDU�D�LQWHJULGDGH�PHFkQLFD�GRV�HTXLSDPHQWRV��1mR�H[LVWH�FRQWUROH�GHVWDV�YDULiYHLV�FRP�VHWSRLQWV�FRQVWDQWH��3RU�H[HPSOR���� $V�WHPSHUDWXUDV�GR�UHJHQHUDGRU��HP�SDUWLFXODU�D�WHPSHUDWXUD�GD�IDVH�GLOXtGD��WrP�TXH�VHU�PDQWLGDV�DEDL[R�GH�XP�YDORU�Pi[LPR�SDUD�HYLWDU�TXDOTXHU�GDQR�PHFkQLFR�DR VLVWHPD��H�DFLPD�GH�XP�YDORU�PtQLPR�SDUD�JDUDQWLU�D�FRQWLQXLGDGH�GD�UHDomR�GH�FRPEXVWmR�GR�FRTXH��� $ GLIHUHQoD� GH� SUHVVmR� QD� YiOYXOD� SOXJ GH FDWDOLVDGRU� UHJHQHUDGR� WHP� TXH� VHU�PDQWLGD DFLPD�GH�XP�YDORU�GH�VHJXUDQoD�PtQLPR��SDUD�SUHYHQLU� IOX[R�UHYHUVR�GD�FRUUHQWH�GH�FDWDOLVDGRU�KLGURFDUERQHWR��� 2 FRPSUHVVRU� GH� JiV� ~PLGR� p� XP� HOHPHQWR� FUtWLFR� QD� XQLGDGH� GH� )&&�� 2���FRQWURODGRU WHP� TXH� PDQWHU� D� YHORFLGDGH� GH� URWDomR� GR� FRPSUHVVRU� GHQWUR� GRV�OLPLWHV�RSHUDFLRQDLV�SDUD�SUHYHQLU�GDQRV�PHFkQLFRV�DR�FRPSUHVVRU��� $ WHPSHUDWXUD� GR� ULVHU� QmR� WHP� XP� VHWSRLQW� HVSHFLILFDGR�� SRLV� GHSHQGH� GRV�REMHWLYRV� RSHUDFLRQDLV�� 8PD� WHPSHUDWXUD� GH� FUDTXHDPHQWR� DOWD� OHYD� D� XPD� DOWD�FRQYHUVmR� GH� EXWDQRV� H� JDVHV� OHYHV�� HQTXDQWR� TXH� XPD� WHPSHUDWXUD� GH�FUDTXHDPHQWR�PDLV�EDL[D�OHYD�D�XPD�DOWD�FRQYHUVmR�GH�GHVWLODGRV�PpGLRV��JDVROLQD�H yOHR GH FLFOR�OHYH��/&2�����(P� $EDGLH� ������� VmR� SURSRVWRV� FLQFR� IDWRUHV� SULQFLSDLV� GHQWUR� GR� SURFHVVR� GH�FRQYHUVmR�HP�XPD�XQLGDGH�)&&��(OHV�VmR�RV�VHJXLQWHV���� 4XDOLGDGH�GD�FDUJD��� $WLYLGDGH�GR�FDWDOLVDGRU��� 7HPSHUDWXUD�GH�UHDomR��� 5D]mR�FDWDOLVDGRU�FDUJD��� 7HPSR�GH�UHDomR���
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(PERUD�D�SUHVVmR�GHQWUR�GDV�VXEXQLGDGHV�GH�FRQYHUVmR�VHMD�XP�IDWRU�GH�JUDQGH�LQIOXrQFLD�QR�SURFHVVR�� HOD�QmR�p�PDQLSXODGD�RSHUDFLRQDOPHQWH��$�PDQLSXODomR�GH�YDULiYHLV�RSHUDFLRQDLV�OLJDGDV� j� SUHVVmR� SRGH� FDXVDU� ULVFRV� GH� IOX[R� UHYHUVR�� 1D� PDLRULD� GRV� FDVRV�� HVWH� IDWRU� p�FRQVLGHUDGR�DSHQDV�SDUD�SURMHWR�GD�XQLGDGH�)&&��$EDGLH���������� $ PDQLSXODomR� GH� TXDLVTXHU� GRV� IDWRUHV� DSUHVHQWDGRV� SURYRFD� DOWHUDo}HV� QD�VHYHULGDGH� GR� SURFHVVR�� UHVXOWDQGR� HP� DXPHQWR� RX� UHGXomR� GD� WD[D� GH� FRQYHUVmR�� $�VHYHULGDGH�GL]�UHVSHLWR�DR�SHUFHQWXDO�YROXPpWULFR�GD�FDUJD�TXH�p�FRQYHUWLGR�HP�FDGD�XP�GRV�VXESURGXWRV�GH�FUDTXHDPHQWR��JDVROLQD��*/3��JiV�FRPEXVWtYHO�H�FRTXH��HQWUH�RXWURV���.LQJ��������� �2V� H[SHULPHQWRV� UHDOL]DGRV� QHVWH� WUDEDOKR� IRUDP� REWLGRV� D� SDUWLU� GH� XP� PRGHOR�GLQkPLFR GH�XP�FRQYHUVRU�)&&�PRGHOR�.HOORJJ�2UWKRIORZ�)� PRVWUDGR�QD�ILJXUD����SURSRVWR�SRU�0RUR�H�2GORDN���������2�PRGHOR�IRL�LPSOHPHQWDGR�HP�FRPSXWDGRU�H�VLPXODGR�SDUD�XP�UHJLPH� GH� RSHUDomR� HVSHFtILFR�� 9DULDo}HV� HIHWXDGDV� VREUH� DOJXPDV� YDULiYHLV� RSHUDFLRQDLV�SHUPLWHP�D�REVHUYDomR�GR�FRPSRUWDPHQWR�GLQkPLFR�H�DOWDPHQWH�QmR� OLQHDU�GR�SURFHVVR��$V�SULQFLSDLV�HTXDo}HV�LPSOHPHQWDGDV�VmR�WUDQVFULWDV�QR�$QH[R���GHVWH�WUDEDOKR���
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8PD� SURSRVWD� GH� FRQWURODGRU� '0&� �'LQDPLF� 0DWUL[� &RQWURO�� PXOWLYDULiYHO� p�DSUHVHQWDGD�SRU�0RUR���������2�DXWRU�GHVHQYROYH�XP�PRGHOR�EDVHDGR�HP�HTXDo}HV�SDUD�XP�&RQYHUVRU� .HOORJJ� 2UWKRIORZ� )�� VREUH� R� TXDO� R� FRQWURODGRU� p� YDOLGDGR�� $� DSOLFDomR� GR�FRQWURODGRU� HP� XPD� IHUUDPHQWD� GH� VLPXODomR� DSUHVHQWRX� XP� GHVHPSHQKR� EDVWDQWH�VDWLVIDWyULR�� PDQWHQGR� D� HVWDELOLGDGH�� REHGHFHQGR� DV� UHVWULo}HV� LPSRVWDV� H� VXSRUWDQGR�SHUWXUEDo}HV� FRP� UREXVWH]� DGHTXDGD�� (VWH� WUDEDOKR� p� HVWHQGLGR� HP�0RUR� H�2GORDN� ��������DWUDYpV�GD�LPSOHPHQWDomR�GH�XP�FRQWURODGRU�PXOWLYDULiYHO�SRU�UHVWULo}HV��FRP�GXSOD�IXQomR��UHJXODGRUD�H�GH�RWLPL]DomR��$�IXQomR�UHJXODGRUD�p�GHVHPSHQKDGD�SRU�XP�FRQWURODGRU�'0&��DR�SDVVR�TXH�D�RWLPL]DomR�p�LPSOHPHQWDGD�SHOR�DFUpVFLPR�GH�UHVWULo}HV��$VVLP��DV�UHVWULo}HV�FRQVWLWXHP�XP�SUREOHPD�GH�SURJUDPDomR�OLQHDU���(P� *DUFLD� H� 0RUVKHGL� �������� XP� PpWRGR� H[WHQGLGR� SDUD� D� VROXomR� GR� '0&� p�SURSRVWR�� 2�PpWRGR� FKDPDGR� GH�4XDGUDWLF�'\QDPLF�0DWUL[� &RQWURO� �4'0&�� FRQVLVWH� GD�VROXomR� RQ�OLQH� GH� XP� SURJUDPD� TXDGUiWLFR� �43��� R� TXDO� PLQLPL]D� D� VRPD� GRV� GHVYLRV�TXDGUiWLFRV� GDV� SURMHo}HV� GDV� YDULiYHLV� FRQWURODGDV� GH� VHXV� VHWSRLQWV� VXMHLWR� D� PDQWHU� DV�SURMHo}HV� GDV� YDULiYHLV� UHVWULQJLGDV� GHQWUR� GH� OLPLWHV�� (P� FRQWUDVWH� FRP� R� '0&� RQGH� DV�UHVWULo}HV� VmR� OLPLWDGDV� YLD� PtQLPRV� TXDGUDGRV�� R� XVR� GH� XP� 43� IRUQHFH� PDQLSXODomR�ULJRURVD� GDV� YLRODo}HV� GDV� UHVWULo}HV� SHOD� IRUPXODomR� GHODV� FRPR� GHVLJXDOGDGHV� OLQHDUHV��FRQVHT�HQWHPHQWH�SHUPLWLQGR�DSHUWDGR�FRQWUROH�GH�UHVWULo}HV��2X�VHMD��R�FRQWURODGRU�GHYH�VHU�FDSD]�GH�SUHGL]HU�DV�YLRODo}HV�IXWXUDV�H�SUHVFUHYHU�RV�PRYLPHQWRV�TXH�PDQWHULDP�DV�YDULiYHLV�FRQWURODGDV��PDQLSXODGDV�H�DVVRFLDGDV�GHQWUR�GRV�OLPLWHV�GH�UHVWULomR��$V�YDULiYHLV�DVVRFLDGDV�VmR�YDULiYHLV�FKDYH�GHQWUR�GR�SURFHVVR��SRUpP�QmR�VmR�GLUHWDPHQWH�FRQWURODGDV��PDV�GHYHP�VHU� PDQWLGDV� GHQWUR� GH� FHUWRV� OLPLWHV�� 6HJXQGR� *DUFLD� H� 0RUVKHGL� �������� QR� '0&� p�QRUPDOPHQWH�QHFHVViULR�UHVWULQJLU�RX�VXSULPLU�D�DPSOLWXGH�GRV�PRYLPHQWRV�GH�HQWUDGD��&RPR�HP� TXDOTXHU� RXWUD� IRUPXODomR� GH� FRQWUROH�� XP� DXPHQWR� QDV� SHQDOLGDGHV� GH� HQWUDGD� p�HTXLYDOHQWH� D� UHGX]LU� R� JDQKR� GR� FRQWURODGRU� H� FRQVHT�HQWHPHQWH� PHOKRUDU� D� HVWDELOLGDGH�
GHVWH��(P�YLUWXGH�GLVVR��RV�IDWRUHV�GH�VXSUHVVmR��l��GHYHP�VHU�DMXVWDGRV�RQ�OLQH�QR�DOJRULWPR�4'0&��*DUFLD�H�0RUVKHGL��������DSOLFDP�R�DOJRULWPR�4'0&�SDUD�FRQWURODU�D�WHPSHUDWXUD�GH� WUrV�]RQDV�GLVWLQWDV�GD�FkPDUD�GH�FRPEXVWmR�GH�XP�IRUQR�GH�SLUyOLVH��1HVWD�DSOLFDomR��R�DOJRULWPR� 4'0&� PRVWURX�VH� VHU� EDVWDQWH� UREXVWR� SDUD� R� FRQWUROH� GH� VLVWHPDV� GH�SURFHVVDPHQWR�PXOWLYDULiYLHV� HP�SUHVHQoD�GH� UHVWULo}HV��$LQGD��GHYLGR�j�QDWXUH]D�SUHGLWLYD�GR�DOJRULWPR�4'0&��HOH�SRGH�PDQLSXODU�VLVWHPDV�FRP�FDUDFWHUtVWLFDV�GLQkPLFDV�GLItFHLV��RX�VHMD��SURFHVVRV�FRP�UHVSRVWD�LQYHUVD�H�WHPSR�PRUWR���0H]LRX� HW� DO� �������� DYDOLD� D� SHUIRUPDQFH� GR� DOJRULWPR� '0&� SDUD� XP� UHDWRU� GH�SROLPHUL]DomR�GR�HWLOHQR�SURSLOHQR�GLHQR��2�FRQWUROH�GH� UHDWRUHV�GH�SROLPHUL]DomR� WHP�VLGR�XPD� WDUHID� GHVDILDGRUD�� SULQFLSDOPHQWH� SRUTXH� RV� RSHUDGRUHV� FRQILDP� QRV� PpWRGRV�WUDGLFLRQDLV�SDUD�FRQWUROH�GDV�SURSULHGDGHV�GRV�SROtPHURV��(VWH�IDWR�WHP�VLGR�DWULEXtGR�j�IDOWD�GH�FRQKHFLPHQWR�GH�SURFHVVRV�ULJRURVRV��PRGHORV�FLQpWLFRV�FRQILiYHLV�H�PHGLGDV�UiSLGDV�RQ�OLQH� GDV� YDULiYHLV� GH� TXDOLGDGH� GR� SURGXWR�� (P� VXPD�� DV� UHDo}HV� GH� SROLPHUL]DomR� H[LEHP�FRPSRUWDPHQWR�QmR� OLQHDU�FRPSOH[R�H�RV� UHDWRUHV�GH�SROLPHUL]DomR�SRGHP�VHU� LQVWiYHLV�HP�PDOKD� DEHUWD�� 7HQGR� HP� YLVWD� LVVR�� 0H]LRX� HW� DO� �������� DSOLFD� R� DOJRULWPR� '0&� FRP� D�ILQDOLGDGH� GH� UHJXODU� YDULiYHLV� FRPR� D� FRPSRVLomR� GR� HWLOHQR�� FRPSRVLomR� GR� GLHQR� H� D�YLVFRVLGDGH� 0RRQH\� GR� SURGXWR� SROtPHUR�� &RPR� UHVXOWDGRV� REWLGRV� R� DOJRULWPR� '0&�PRVWURX� H[FHOHQWH� FDSDFLGDGH� GH� FRQWURODU� D� TXDOLGDGH� GR� SURGXWR� SROtPHUR� GXUDQWH�PXGDQoDV�GH�VHWSRLQW�QDV�HVSHFLILFDo}HV�GH�SURGXWR� �FRQWUROH�VHUYR��H�PXGDQoDV�QD�WD[D�GH�SURGXomR�H�DWLYLGDGH�GR�FDWDOLVDGRU��FRQWUROH�UHJXODWyULR����
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���� *HQHUDOL]HG�3UHGLFWLYH�&RQWURO�
2�*3&��SRU�VXD�YH]��WHP�UHFHELGR�SDUWLFXODU�DWHQomR�SRU�SRVVXLU�GLYHUVDV�DSOLFDo}HV��SULQFLSDOPHQWH� HP� FRQWH[WRV� TXH� HQYROYDP� D� QHFHVVLGDGH� GH� FRQWURODGRUHV� DXWR�DMXVWiYHLV��6XD�SUHGLomR�p�IHLWD�FRP�EDVH�HP�XP�PRGHOR�GR�WLSR�&$5,0$��&RQWUROOHG�$XWR�5HJUHVVLYH�,QWHJUDWHG�0RYLQJ�$YHUDJH�� �/RSH]�� �������$SHVDU� GH� VHU� RULJLQDOPHQWH� GHVHQYROYLGR� SDUD�FRQWUROH�GH�VLVWHPDV�GLVFUHWRV�QR�WHPSR��H[LVWHP�YDULDo}HV�GH�*3&�SDUD�WHPSR�FRQWtQXR��FRP�UHSUHVHQWDo}HV�WDQWR�QD�IRUPD�GH�IXQomR�GH�WUDQVIHUrQFLD�FRPR�GH�HVSDoR�GH�HVWDGRV��=KDQJ��������� �$�SURSRVWD�GH�XP�FRQWURODGRU�*3&�SDUD�XP�VLVWHPD�GH�DTXHFLPHQWR�FRP� WHPSR�GH�DWUDVR� ORQJR� p� FRQVLGHUDGD� HP� &KHQ� �������� 2� VLVWHPD� p� SULPHLUDPHQWH� LGHQWLILFDGR� SHOR�PpWRGR� GRV� PtQLPRV� TXDGUDGRV�� (P� VHJXLGD�� XP� FRQMXQWR� GH� UHJUDV� SDUD� LGHQWLILFDomR�UREXVWD�p�HPSUHJDGR�SDUD�UHILQDPHQWR�GR�PRGHOR��2�GHVHPSHQKR�GR�FRQWURODGRU�p�DYDOLDGR�SRU�PHLR�GH�VLPXODomR��2V�UHVXOWDGRV�GHPRQVWUDP�TXH�R�FRPSRUWDPHQWR�GR�*3&�p�VXSHULRU�DR� GHVHPSHQKR� GH� GRLV� RXWURV� FRQWURODGRUHV� �XP� FRQWURODGRU� 3,� H� RXWUR� GR� WLSR� RQ�RII���SULQFLSDOPHQWH�FRP�UHODomR�DR�DWUDVR�GH�UHVSRVWD�GR�VLVWHPD���(P�+DSRJOX� �������� p� GHVFULWD� D� DSOLFDomR� GH� XP� FRQWURODGRU�*3&� SDUDPpWULFR� QR�FRQWUROH�GH�WHPSHUDWXUD�GH�XPD�FROXQD�GH�GHVWLODomR�FRP�UHFKHLR��2�VLVWHPD�p�GR�WLSR�6,62��6LQJOH�,QSXW��6LQJOH�2XWSXW���FRP�XP�PRGHOR�GR�WLSR�&$5,0$��&RQWUROOHG�$XWR�5HJUHVVLYH�,QWHJUDWHG�0RYLQJ�$YHUDJH��� LGHQWLILFDGR� SDUD� XPD� HQWUDGD�35%6� �3VHXGR�5DQGRP�%LQDU\�6HTXHQFH���2�GHVHPSHQKR�DYDOLDGR�HP�VLPXODomR�FRPSURYD�D�QDWXUH]D�DGDSWDWLYD�GR�*3&��XPD�YH]�TXH�HVWH� VH�PRVWUD�FDSD]�GH� VHJXLU�R�YDORU�GH� UHIHUrQFLD��PHVPR�HVWDQGR�VXMHLWR�D�GLYHUVDV�SHUWXUEDo}HV���2� GHVHPSHQKR� GH� XP� FRQWURODGRU� *3&� DSOLFDGR� DR� FRQWUROH� GH� WHPSHUDWXUD� GH� XP�UHDWRU�GH�SROLPHUL]DomR�p�H[DPLQDGR�SRU�g]NDQ���������$VVLP�FRPR�HP�+DSRJOX���������R�VLVWHPD�p�UHSUHVHQWDGR�SRU�XP�PRGHOR�DXWR�UHJUHVVLYR��LGHQWLILFDGR�SHOR�PpWRGR�GRV�PtQLPRV�TXDGUDGRV�LQFUHPHQWDGR�FRP�RV�DOJRULWPRV�GH�.DOPDQ��%LHUPDQ�H�0DUTXDUGW��2�GHVHPSHQKR�GR� FRQWURODGRU�*3&�p� FRPSDUDGR� DR�GH�XP�FRQWURODGRU�3,'� �3RWHQFLDO�,QWHJUDO�'HULYDWLYR��FOiVVLFR�� VHQGR�TXH�R�SULPHLUR� p� FDSD]�GH� DFRPSDQKDU� D� VDtGD�GH� UHIHUrQFLD�GH� IRUPD�PDLV�HILFLHQWH���8PD�YH]�TXH�ERQV�UHVXOWDGRV�WrP�VLGR�DOFDQoDGRV�SRU�*3&�QR�FRQWUROH�GH�SURFHVVRV�TXtPLFR�LQGXVWULDLV��HVSHUD�VH��GD�PHVPD�IRUPD��XPD�ERD�DWXDomR�GHVVHV�FRQWURODGRUHV�VREUH�XPD� SODQWD� )&&��(PERUD� FRQWURODGRUHV�*3&� VHMDP� ODUJDPHQWH� HPSUHJDGRV� QR� FRQWUROH� GH�SURFHVVRV� TXtPLFRV�� DWp� R� PRPHQWR� QmR� VH� HQFRQWURX� UHODWR�� QD� OLWHUDWXUD� FLHQWtILFD�� GD�DSOLFDomR� GHVWH� FRQWURODGRU� HP� XPD� XQLGDGH� )&&�� (QWUHWDQWR�� DSOLFDo}HV� HIHWXDGDV� QR�FRQWUROH�GH�RXWURV�SURFHVVRV�TXtPLFRV�LJXDOPHQWH�FRPSOH[RV�GHPRQVWUDP�FUHVFHQWHV�DYDQoRV�VREUH�D�WHRULD�GRV�FRQWURODGRUHV�*3&��WRUQDQGR�R�XPD�DERUGDJHP�IDFWtYHO�HP�XQLGDGHV�)&&���

���� ,QWHUQDO�0RGHO�&RQWURO�
2�FRQWURODGRU�,0&��SURSRVWR�SRU�*DUFLD�H�0RUDUL���������p�DPSODPHQWH�UHFRQKHFLGR�GHQWUR� GD� OLWHUDWXUD� GH� FRQWUROH� H� SRVVXL� LPSRUWDQWHV� DWUDWLYRV�� %DVHDGR� HP� XP�PRGHOR� GH�UHVSRVWD�DR�LPSXOVR��FDSD]�GH�VLPXODU�R�SURFHVVR�UHDO��R�,0&�p�FDSD]�GH�UHDOL]DU�SUHGLo}HV�D�UHVSHLWR� GR� SURFHVVR� UHDO� GHQWUR� GH� XP� GHWHUPLQDGR� KRUL]RQWH� GH� WHPSR� H� WRPDU� GHFLV}HV�FRUUHWLYDV�D�UHVSHLWR�GH�DOWHUDo}HV�RX�GLVW~UELRV�LQGHVHMDGRV�*DUFLD�HW��DO�����������
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2�VLQDO�GH�FRQWUROH�SDUD�DV�YDULiYHLV�PDQLSXODGDV�p�FDOFXODGR�SHOR�FRQWURODGRU�D�SDUWLU�GH� UHVSRVWDV� SUHGLWDV� SHOR� PRGHOR�� GHVVD� IRUPD� R� ,0&� p� HVVHQFLDOPHQWH� XP� FRQWURODGRU�SUHGLWLYR�H�DOWDPHQWH�GHSHQGHQWH�GR�PRGHOR�REWLGR��&DVR�XP�PRGHOR�PDWHPiWLFR�FRHUHQWH�GR�SURFHVVR�VHMD�GH�GLItFLO�REWHQomR��GHYLGR�j�FRPSOH[LGDGH�GR�PHVPR��PRGHODJHQV�DOWHUQDWLYDV�SRGHP�VHU�DERUGDGDV�DWUDYpV�GH�IHUUDPHQWDV�FRPR�&RQMXQWRV�)X]]\�RX�5HGHV�1HXUDLV���8PD� GHVFULomR� GHWDOKDGD� GD� DSOLFDomR� GH� DOJRULWPRV� GH� FRQWUROH� QD� LQGXVWULD�SHWURTXtPLFD�SRGH�VHU�HQFRQWUDGD�HP�*DUFLD�HW��DO������������&RPR� UHVXOWDGRV� UHOHYDQWHV� WrP� VLGR� REWLGRV�� HVSHUD�VH� TXH� D� DSOLFDomR� GH� FRQWUROH�SUHGLWLYR� HP� XPD� XQLGDGH� GH� )&&� SRVVD� UHVXOWDU� HP� SHUIRUPDQFH� VXSHULRU� D� DSOLFDomR� GH�FRQWURODGRUHV�FOiVVLFRV��FRPR�FRQWURODGRUHV�3,'���
���� &RQWURODGRUHV�3UHGLWLYRV�FRP�2WLPL]DomR�

&RQWURODGRUHV�SUHGLWLYRV�� LPSOHPHQWDGRV� FRPR�XP�SUREOHPD�GH�SURJUDPDomR� OLQHDU��FRQVWLWXHP� WDPEpP�XPD�DERUGDJHP�LQWHUHVVDQWH��FRPR�VH�SRGH�REVHUYDU�HP�$QVDUL� ��������0RUR�H�2GORDN��������H�<DQJ���������(QWUHWDQWR��FRQVLGHUDQGR�VH�D�QDWXUH]D�DOWDPHQWH�QmR�OLQHDU� GH� XP� SURFHVVR�)&&�� D� DSOLFDomR� GH�PpWRGRV� OLQHDUHV� GH� FRQWUROH� SRGH� LPSOLFDU� HP�DOJXQV�SUREOHPDV�GH�DMXVWH��GHFRUUHQWHV�GD�GHWHUPLQDomR�GRV�UHJLPHV�GH�RSHUDomR�QRV�TXDLV�R�SURFHVVR�SRGH�VHU�OLQHDUL]DGR��2XWUR�IDWRU�DJUDYDQWH�p�D�FRPSOH[D�LQWHU�UHODomR�H[LVWHQWH�HQWUH�DV� YDULiYHLV� TXH� FRPS}H� R� SURFHVVR�� H� R� Q~PHUR� HOHYDGR� GH� UHVWULo}HV� jV� TXDLV� HVWH� HVWi�VXMHLWR���'LYHUVDV�SURSRVWDV��YROWDGDV�SDUD�R�FRQWUROH�GH�VLVWHPDV�QmR�OLQHDUHV��YLVDP�DPHQL]DU�DV�GLILFXOGDGHV�GHFRUUHQWHV�GD�OLQHDUL]DomR�GH�SURFHVVRV��$QVDUL��������SURS}H�XPD�HVWUDWpJLD�GH� RWLPL]DomR� SRU� UHVWULo}HV� QmR�OLQHDUHV� �XVDQGR� SURJUDPDomR� QmR�OLQHDU��� LPSOHPHQWDQGR�XP�FRQWURODGRU�QmR�OLQHDU�PXOWLYDULiYHO��2V�GDGRV�XWLOL]DGRV�SDUD�DMXVWH�GR�FRQWURODGRU� VmR�REWLGRV� SRU� VLPXODomR� HP� WHPSR� UHDO�� SDUWLQGR� GH� XPD� PRGHODJHP� SRU� HTXDo}HV�� 8PD�FRPSDUDomR�HQWUH�R�DOJRULWPR�SURSRVWR�H�XP�FRQWURODGRU�'0&�XWLOL]DQGR�UHVWULo}HV�OLQHDUHV�p�DSUHVHQWDGD�� HP� WHUPRV� GH� FRQWUROH� GH� WHPSHUDWXUD� H� FRQFHQWUDomR� GH� R[LJrQLR� QR�UHJHQHUDGRU�� (P� DPERV� RV� FDVRV�� R� FRQWURODGRU� QmR�OLQHDU� GHPRQVWUD� PDLRU� HVWDELOLGDGH� H�WROHUkQFLD�D�SHUWXUEDo}HV���8PD� DERUGDJHP� YLVDQGR� D� FRPSOH[D� LQWHUDomR� H[LVWHQWH� HQWUH� DV� YDULiYHLV� TXH�FRPS}HP�R�SURFHVVR�GH�FUDTXHDPHQWR�p�HQFRQWUDGD�HP�<DQJ���������2�DXWRU�LPSOHPHQWD�XP�FRQWURODGRU�SUHGLWLYR�PXOWLYDULiYHO�SRU�UHVWULo}HV��DFRSODGR�D�XPD�HVWUXWXUD�GH�FRRUGHQDomR��(VVD�HVWUXWXUD�HVWDEHOHFH�XPD�WDEHOD�GH�SULRULGDGHV��D�TXDO�LUi�LQGLFDU�TXDLV�UHVWULo}HV�GHYHP�REULJDWRULDPHQWH�VHU�VDWLVIHLWDV��SDUD�XP�UHVSHFWLYR�UHJLPH�GH�RSHUDomR��$�WDEHOD�p�IRUPXODGD�FRP�EDVH�QR�FRQKHFLPHQWR�GH�RSHUDGRUHV�H[SHULHQWHV��FRQVWLWXLQGR��QD�SUiWLFD��XP�FRQMXQWR�GH�UHJUDV�SDUD�XP�VLVWHPD�HVSHFLDOLVWD��
�� &21&/862�

$V� SUy[LPDV� HWDSDV� QD� FRQFOXVmR� GHVWH� WUDEDOKR� HQYROYHP� D� LPSOHPHQWDomR� GH�FRQWURODGRUHV� DYDQoDGRV� SDUD� R� PRGHOR� GH� VLPXODomR� GLVSRQtYHO�� 9HUV}HV� LQLFLDLV� GH�FRQWURODGRUHV�'0&�H�*3&�Mi�HVWmR�LPSOHPHQWDGDV��2�GHVHQYROYLPHQWR�GH�XP�WHUFHLUR�WLSR�GH�FRQWURODGRU�SUHGLWLYR��R�,0&��,QWHUQDO�0RGHO�&RQWURO��WDPEpP�HVWi�HP�DQGDPHQWR���
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(QWUHWDQWR�� FRQIRUPH� H[SRVWR� QD� VHomR� ��� R� SUREOHPD� GH� FRQWUROH� HP� XQLGDGHV� GH�FUDTXHDPHQWR� FDWDOtWLFR� HVWi�PXLWR�PDLV� YLQFXODGR� D� IDL[DV� GH� RSHUDomR� GR� TXH� D� VHWSRLQWV�HVSHFtILFRV��'HVWH�PRGR�� RV� DOJRULWPRV�GH� FRQWUROH�SUHGLWLYR�QHFHVVLWDP� VHU� LPSOHPHQWDGRV�MXQWDPHQWH�FRP�UHVWULo}HV�H�SURFHGLPHQWRV�GH�RWLPL]DomR��GH�IRUPD�D�GHWHUPLQDU�VHWSRLQWV�GH�FRQWUROH�YiOLGRV�TXH�SHUPLWDP�DR�SURFHVVR�DOFDQoDU�XP�SRQWR�yWLPR�GH�HVWDELOL]DomR��EDVHDGR�PHVPR�HP�IDWRUHV�HFRQ{PLFRV�H�RX�GH�SURGXomR���$PEDV� DV� DWLYLGDGHV� SURSRVWDV� DFLPD� FRQVWLWXHP� D� OLQKD� PHVWUD� D� VHU� VHJXLGD� QD�FRQWLQXLGDGH� GHVWH� WUDEDOKR�� 3RGHPRV� FRQFOXLU� TXH�� GDGD� D� FRPSOH[LGDGH� LQWUtQVHFD� GR�SURFHVVR� GH� FUDTXHDPHQWR� FDWDOtWLFR�� RV� DOJRULWPRV� SDUD� FRQWUROH� SUHGLWLYR� FRQVWLWXHP� XPD�DOWHUQDWLYD� YLiYHO�� FDSD]� GH� FRQWULEXLU� FRQVLGHUDYHOPHQWH� SDUD� R� FRQWUROH� RWLPL]DGR� GH�XQLGDGHV�)&&��
�� 5()(5Ç1&,$6�

$EDGLH��(���³&UDTXHDPHQWR�&DWDOtWLFR´��6(5(&�&(1�68'�3(752%5$6��������
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.LQJ��'���³(QJLQHHULQJ�RI�)OXLGL]HG�&DWDO\WLF�&UDFNHUV´��&KHYURQ�5HVHDUFK�DQG�7HFKQRORJ\�&RPSDQ\��5LFKPRQG��������
/RHEOHLQ�� &��� 3HUNLQV�� -��� ³6WUXFWXUDO� 'HVLJQ� IRU� 2Q�/LQH� 3URFHVV� 2SWLPL]DWLRQ�� ,,��$SSOLFDWLRQ�WR�D�6LPXODWHG�)&&´��$,&K(�-RXUQDO�����LVVXH���������������������
/RSH]��-�)���HW�DO���³0XOWLYDULDEOH�FRQVWUDLQHG�SUHGLFWLYH�FRQWURO�PHWKRGV�DSSOLHG�WR�WKH�VKHOO�EHQFKPDUN� SUREOHP�� D� FRPSDULVRQ´�� 3URFHHGLQJV� RI� �UG� (XURSHDQ� &RQWURO�&RQIHUHQFH�������������������
0H]LRX��$��0���'HVKSDQGH��3��%���&R]HZLWK��&���6LOYHUPDQ��1��,���0RUULVRQ��:��*��³'\QDPLF�0DWUL[�&RQWURO� RI� DQ�(WK\OHQH�3URS\OHQH�'LHQH�3UROLPHUL]DWLRQ�5HDFWRU´�� ,QG��(QJ��&KHP��5HV��������
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0RUR�� /�)��� ³'HVHQYROYLPHQWR� GH� XP� &RQWURODGRU� 3UHGLWLYR� 0XOWLYDULiYHO� SDUD� XP�&RQYHUVRU� ,QGXVWULDO� GH� &UDTXHDPHQWR� &DWDOtWLFR´�� 'LVVHUWDomR� GH� 0HVWUDGR� HP�(QJHQKDULD�4XtPLFD��(VFROD�3ROLWpFQLFD�GD�8QLYHUVLGDGH�GH�6mR�3DXOR��������
0RUR�� /�)��� 2GORDN�� '��� ³&RQVWUDLQHG� PXOWLYDULDEOH� FRQWURO� RI� IOXLG� FDWDO\WLF� FUDFNLQJ�FRQYHUWHUV´��-RXUQDO�RI�3URFHVV�&RQWURO����LVVXH�����������������
1HYHV� -U��� )��� 0DUWLQ� -�$��� ³4XDOLWDWLYH� (YHQW�%DVHG� ([SHUW� 6XSHUYLVLRQ� IRU� 7UDQVLHQW�&RQGLWLRQ�0RQLWRULQJ´��-RXUQDO�RI�$SSOLHG�,QWHOOLJHQFH���������������������
g]NDQ�� *��� HW�� DOO�� ³*HQHUDOL]HG� SUHGLFWLYH� FRQWURO� RI� RSWLPDO� WHPSHUDWXUH� SURILOHV� LQ� D�SRO\VW\UHQH�SRO\PHUL]DWLRQ� UHDFWRU´��&KHPLFDO�(QJLQHHULQJ� DQG�3URFHVVLQJ����� LVVXH����3DJHV����������������
6RHWHUERHN��$�5���³3UHGLFWLYH�&RQWURO�� D�XQLILHG�DSSURDFK´��7HFKQLVFKH�8QLYHUVLWHLW�'HOIW��������
6RUHQVHQ�� 3�+��� HW�� DOO�� ³,PSOHPHQWDWLRQ� RI� QHXUDO� QHWZRUNV� EDVHG� QRQ�OLQHDU� SUHGLFWLYH�FRQWURO´��1HXURFRPSXWLQJ������������������
<DQJ��6�+���HW��DOO��³$�PXOWLYDULDEOH�FRRUGLQDWHG�FRQWURO�V\VWHP�EDVHG�RQ�SUHGLFWLYH�FRQWURO�VWUDWHJ\�IRU�)&&�UHDFWRU�UHJHQHUDWRU´��&KHPLFDO�(QJLQHHULQJ�6FLHQFH��YRO������Q�����������������������
=DQLQ� $�&�� HW�� DOO�� ³,QGXVWULDO� ,PSOHPHQWDWLRQ� RI� D� UHDO�WLPH� RSWLPL]DWLRQ� VWUDWHJ\� IRU�PD[LPL]LQJ�SURGXFWLRQ�RI�/3*�LQ�D�)&&�XQLW´��&RPSXWHUV�DQG�&KHPLFDO�(QJLQHHULQJ��������������������
=KDQJ��-���;L��<���³6WXG\�RQ�WKH�FORVHG�ORRS�SURSHUWLHV�RI�*3&´��6FLHQFH�LQ�&KLQD��6HULHV�(��������������������
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$/&9� $EHUWXUD�GD�YiOYXOD�GH�FRQWUROH�GH�QtYHO�GR�UHDWRU� ����$2� ÈUHD�GD�VHomR�WUDQVYHUVDO�j�MXVDQWH�GD�YiOYXOD�SOXJ�GH�FDWDOLVDGRU�UHJHQHUDGR� �P���$UD� ÈUHD�GD�VHomR�WUDQVYHUVDO�GR�UHDWRU� �P���$UJ�� ÈUHD�GD�VHomR�WUDQVYHUVDO�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �P���$V� 6HYHULGDGH�GD�UHDomR�GH�FUDTXHDPHQWR� �$VF� 6HYHULGDGH�GD�UHDomR�GH�FUDTXHDPHQWR�HVWLPDGD� �$9� ÈUHD�GD�YiOYXOD�SOXJ�GH�FDWDOLVDGRU�UHJHQHUDGR��GHSHQGH�GD�DEHUWXUD�GD�YiOYXOD����� �P���
&DUE�� 7D[D�GH�FRTXH�TXHLPDGR�QR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �NJPRO�PLQ��&FDW� &DUERQR�FDWDOtWLFR�QR�FDWDOLVDGRU� ���PDVVD��&2G�� &RQFHQWUDomR�GH�&2�QD�IDVH�GLOXtGD�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� ���PRODU��&2�� &RQFHQWUDomR�GH�R[LJrQLR�QD�IDVH�GLOXtGD�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� ���PRODU��&UF�� &RTXH�QR�FDWDOLVDGRU�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� ���PDVVD��&FU�� &RTXH�QR�FDWDOLVDGRU�GR�VHJXQGR�HVWiJLR�GR�UHJHQHUDGRU� ���PDVVD��&VF� &RTXH�QR�FDWDOLVDGRU�JDVWR� ���PDVVD��&�2� 5HODomR�PiVVLFD�HQWUH�D�FLUFXODomR�GH�FDWDOLVDGRU�H�D�YD]mR�GH�FDUJD� �&2��&2� 5HODomR�PRODU�HQWUH�&2��H�R�&2�QR�OHLWR�GR�UHJHQHUDGRU� �&9/&9� &RHILFLHQWH�GH�YD]mR�GD�YiOYXOD�GH�FRQWUROH�GH�QtYHO�GR�UHDWRU� �'WI� 0DVVD�HVSHFtILFD�GD�FDUJD� �WRQ���P���)DW�� 5HODomR�PRODU�HQWUH�R�2��FRQVXPLGR��&�TXHLPDGR�QR�SULPHLUR�HVWiJLR� �)J� *iV�FRPEXVWtYHO�WRWDO�SURGX]LGR�QR�UHJHQHUDGRU� �NJ���PLQ��)J�� 7D[D�GH�IOX[R�GH�JiV�FRPEXVWtYHO�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �NJ���PLQ��)JP�� 7D[D� GH� IOX[R� GH� JiV� FRPEXVWtYHO� GD� IDVH� GHQVD� GR� SULPHLUR� HVWiJLR� GR�UHJHQHUDGRU� �NJPRO�PLQ��
)JR� 7D[D� GH� IOX[R� WRWDO� GH� JiV� FRPEXVWtYHO� GHL[DQGR� R� UHJHQHUDGRU� SDUD� D�FDOGHLUD�GH�&2� �NJ���PLQ��
)��� )UDomR� GR� DU� LQMHWDGR� QR� SULPHLUR� HVWiJLR� TXH� p� DUUDVWDGD� SDUD� R� VHJXQGR�HVWiJLR� �
D+FO� &DORU�GH�FRPEXVWmR�GR�FRTXH�QR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �NFDO�NJPRO��
D+FU� &DORU�GD�UHDomR�GH�FUDTXHDPHQWR�� �NFDO���NJ��
D+IY� &DORU�GH�YDSRUL]DomR�GD�FDUJD�GH�JDVyOHR� �NFDO���NJ��
K�� $OWXUD�GR�OHLWR�IOXLGL]DGR�QR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �P��KUD� $OWXUD�GR�OHLWR�IOXLGL]DGR�GR�UHDWRU� �P��KVS� $OWXUD�GR�VWDQG�SLSH� �P��KZ� $OWXUD�GR�YHUWHGRU�� �P��+UD� ,QYHQWiULR�GH�FDWDOLVDGRU�QR�UHDWRU� �WRQ��+UJ�� ,QYHQWiULR�GH�FDWDOLVDGRU�QR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �WRQ��.Z� &RQVWDQWH�GH�IOX[R�GR�YHUWHGRU� �WRQ�PLQ�P�����0JU� 3HVR�PROHFXODU�PpGLR�GR�JiV�FRPEXVWtYHO�QR�UHJHQHUDGRU� �2G�� &RQFHQWUDomR� GH� 2�� QR� JiV� FRPE�� QD� IDVH� GLOXtGD� GR� SULPHLUR� HVWiJLR� GR�UHJHQHUDGRU� ���PRODU��
2IJ�� &RQFHQWUDomR� GH� 2�� QR� JiV� FRPE�� QD� IDVH� GHQVD� GR� SULPHLUR� HVWiJLR� GR�UHJHQHUDGRU� ���PRODU��
D37&9� 3UHVVmR�GLIHUHQFLDO�QD�YiOYXOD�GH�FDWDOLVDGRU�UHJHQHUDGR� �NJI���FP���
D3/&9� 3UHVVmR�GLIHUHQFLDO�QD�YiOYXOD�GH�FRQWUROH�GH�QtYHO�GR�UHDWRU� �NJI���FP���
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3UD� 3UHVVmR�GR�UHDWRU� �NJI���FP���3UJ� 3UHVVmR�GR�UHJHQHUDGRU� �NJI���FP���5� &RQVWDQWH�GH�JiV�LGHDO� �NFDO�.�NPRO��5D�� 7D[D�GH�IOX[R�GH�DU�QR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �WRQ���K��5FE�� 7D[D�GH�FRTXH�TXHLPDGR�QR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� ���PDVVD�PLQ��5FI� 7D[D�GH�IRUPDomR�GH�FRTXH� �WRQ���PLQ��5FR�� 7D[D�GH�FRPEXVWmR�GH�&2�QD�IDVH�GLOXtGD�GR�UHJHQHUDGRU� �NJPRO�P��V��5PD�� 9D]mR� PRODU� GH� DU� SDUD� SULPHLUR� HVWiJLR� �GHVFRQWDQGR� DUUDVWH� SDUD� R�VHJXQGR�� �NJPRO���PLQ��
5RF� 7D[D�GD�UHDomR�GH�FUDTXHDPHQWR� �WRQ���PLQ��5UF� )OX[R�GH�FDWDOLVDGRU�UHJHQHUDGR�SDUD�R�ULVHU� �WRQ���PLQ��5UF�� 7D[D�GH�IOX[R�GH�FDWDOLVDGRU�GR�SULPHLUR�SDUD�R�VHJXQGR�HVWiJLR� �WRQ���PLQ��5VF� 7D[D�GH�IOX[R�GH�FDWDOLVDGRU�JDVWR� �WRQ���PLQ��5WI� 9D]mR�GH�FDUJD�SDUD�R�ULVHU� �P���G��6D� &DORU�HVSHFtILFR�GR�DU�H�GRV�JDVHV�GH�FRPEXVWmR� �NFDO�NJ��&��6F� &DORU�HVSHFtILFR�GR�FDWDOLVDGRU� �NFDO�NJ��&��6U� &DORU�HVSHFtILFR�GR�JDVyOHR� �NFDO�NJ��&��7D� 7HPSHUDWXUD�GR�DU�LQMHWDGR� ��&��7G�� 7HPSHUDWXUD�GD�IDVH�GLOXtGD�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� ��&��7IS� 7HPSHUDWXUD�GD�FDUJD�QD�HQWUDGD�GR�UDLVHU� ��&��7UD� 7HPSHUDWXUD�GR�OHLWR�GR�UHDWRU� ��&��7UJ� 7HPSHUDWXUD�PpGLD�GRV�JDVHV�GH�FRPEXVWmR�QR�UHJHQHUDGRU� ��&��7UJ�� 7HPSHUDWXUD�GD�IDVH�GHQVD�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� ��&��7UJ�� 7HPSHUDWXUD�GD�IDVH�GHQVD�GR�VHJXQGR�HVWiJLR�GR�UHJHQHUDGRU� ��&��7U[� 7HPSHUDWXUD�QD�VDtGD�GR�UDLVHU� ��&��9�� 9ROXPH�GD�IDVH�GHQVD�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �P���9G�� 9ROXPH�GD�IDVH�GLOXtGD�GR�SULPHLUR�HVWiJLR�GR�UHJHQHUDGRU� �P���9UJ� 9ROXPH�OLYUH�WRWDO�GR�UHJHQHUDGRU� �P���:+69� 9HORFLGDGH�HVSDFLDO�� �WRQ�FDUJD�K��WRQ�FDW��� 6tPERORV�JUHJRV� �
g� 3HVR�HVSHFtILFR�GR�FDWDOLVDGRU�IOXLGL]DGR��DVVXPLGR�����NJI�P��� �NJI�P���
r�� 'HQVLGDGH�PRODU� GH� JiV� FRPEXVWtYHO� QD� IDVH� GHQVD� GR� SULPHLUR� HVWiJLR� GR�UHJ�� �NPRO���P���
rG�� 'HQVLGDGH�PRODU�GH�JiV�FRPEXVWtYHO�QD� IDVH�GLOXtGD�GR�SULPHLUR�HVWiJLR�GR�UHJ�� �NPRO���P���
c� 5D]mR�+��&�QR�FRTXH� ��
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�(VWH� SURMHWR� WHP� SRU� REMHWLYR� HODERUDU� XP� SURJUDPD� GH� VLPXODomR� TXH� UHSUHVHQWH� D�GLQkPLFD� GRV� IHQ{PHQRV� ItVLFRV� HQYROYLGRV� HP�XPD�SODQWD�GH� FUDTXHDPHQWR� FDWDOtWLFR�SDUD�ILQV�GH�FRQWUROH��$�PRGHODJHP�p�GLQkPLFD��R�Q~PHUR�GH�YDULiYHLV�HQYROYLGDV�p�VLJQLILFDWLYR�H�RV�SURFHVVRV�HQYROYHP�UHDo}HV�TXtPLFDV�HQGRWpUPLFDV�H�H[RWpUPLFDV��1RWD�VH�D�SUHVHQoD�GH�HVFRDPHQWRV� PXOWLIiVLFRV� FRP� WHUPRV� IRQWHV� UHVXOWDQWHV� GH� UHDo}HV� GH� FRPEXVWmR� RX� GH�FDWiOLVH�� TXH� LQIOXHQFLDP�QR� HTXLOtEULR� TXtPLFR� H� WHUPRGLQkPLFR��2�PRGHOR� DSUHVHQWDGR� VH�FDUDFWHUL]D� SHOD� VLPSOLFLGDGH� HP� IXQomR� GDV� FRQVLGHUDo}HV� DSUHVHQWDGDV�� SURFXUDQGR� QmR�FRPSURPHWHU�D�FRQILDELOLGDGH�GRV�UHVXOWDGRV��'D�PHVPD�IRUPD��SRGH�VH�GL]HU�GRV�PpWRGRV�GH�VROXomR�GDV�HTXDo}HV�TXH�YrP�D�DXPHQWDU�D�UREXVWH]�GR�SURJUDPD����
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2V�FRPSRQHQWHV�IRUDP�PRGHODGRV�XWLOL]DQGR�RV�SULQFtSLRV�GD�FRQVHUYDomR�GD�PDVVD��TXDQWLGDGH�GH�PRYLPHQWR��GD�HQHUJLD�H�GDV�HVSpFLHV�TXtPLFDV��$V�HTXDo}HV�VmR�HPSUHJDGDV�QD� VXD� IRUPD� LQWHJUDO�� XPD� YH]� TXH�� GH� XP� PRGR� JHUDO�� DV� YDULiYHLV� VHUmR� FRQVLGHUDGDV�XQLIRUPHV�QR�LQWHULRU�GH�FDGD�FRPSRQHQWH��'HYLGR�D�FRPSOH[LGDGH�GHVWHV�SURFHVVRV��DOJXPDV�YH]HV�VmR��XWLOL]DGDV�HTXDo}HV�HPStULFDV�H[LVWHQWHV�QD�OLWHUDWXUD���
���� 'HVFULomR�JHUDO�GRV�PRGHORV�GR�SURFHVVR�

� �� 'H�XPD�IRUPD�JHUDO��RV�PRGHORV�IRUDP�HODERUDGRV�FRP�EDVH�QRV�FRQFHLWRV�GH�WDQTXHV�GH�PLVWXUD�FRQWtQXD�H�HP�DQiOLVHV�GLIHUHQFLDLV�GH�HVFRDPHQWRV�PXOWLIiVLFRV�XQLGLPHQVLRQDLV�HQJOREDQGR� WHUPRV� IRQWHV� UHVXOWDQWHV� GD� FLQpWLFD� TXtPLFD� HQYROYLGD�� $� VHJXLU� VHUi�DSUHVHQWDGR�XP�UHVXPR�GRV�PRGHORV�GRV�SULQFLSDLV��FRPSRQHQWHV����
���� 5LVHU�

�� 2� HTXDFLRQDPHQWR� GR� ULVHU� IRL� HODERUDGR� FRP� HTXDo}HV� GLVFUHWL]DGDV� QR�HVSDoR�H�EDVHDGDV�QR�PRGHOR� 

TXDVH�HVWiWLFR
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�� 2�PRGHOR�DFLPD�HVWi�VHQGR�LPSOHPHQWDGR�HP�EORFRV�XWLOL]DQGR�OLQJXDJHP�&��$SyV� IHLWRV� WRGRV� RV� WHVWHV�� RV� EORFRV� FRPSRUmR� XP�SURJUDPD�GH� VLPXODomR� HP� OLQJXDJHP�-DYD��8PD�LQWHUIDFH�JUiILFD�HP�-DYD�IRL�GHVHQYROYLGD�FRP�R�REMHWLYR�GH�IDFLOLWDU�D�XWLOL]DomR�GR�SURJUDPD��$�HVWD�LQWHUIDFH�HVWi�GHVFULWD�HP�+DQGD�HW�DO����������$�YDQWDJHP�GD�OLQJXDJHP�-DYD�p�D�VXD�SRUWDELOLGDGH��XPD�YH]�TXH�SRGH�VHU�XWLOL]DGD�HP�GLIHUHQWHV�SODWDIRUPDV��FRPR�:LQGRZV�H�/LQX[��� �
��� 6,78$d2�(�5(68/7$'26�35(/,0,1$5(6�

�� $Wp�R�SUHVHQWH�PRPHQWR��DV�VHJXLQWHV�DWLYLGDGHV�IRUDP�GHVHQYROYLGDV���
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�� 0RGHODJHP�ItVLFD�GH�WRGRV�RV�FRPSRQHQWHV���� ,PSOHPHQWDomR� H� WHVWH� GDV� IXQo}HV� TXH� GHWHUPLQDP� DV� SURSULHGDGHV� GD� FDUJD� GH�DOLPHQWDomR�H�GDV�IDVHV�VyOLGD�H�JDVRVD�DR�ORQJR�GR�ULVHU���� ,PSOHPHQWDomR� GR�PRGHOR� GR� ULVHU� HP� OLQJXDJHP� GH� SURJUDPDomR�� LQFOXLQGR� DV�IXQo}HV� GR� LWHP� DQWHULRU� H� H[HFXomR� GH� WHVWHV� SUHOLPLQDUHV� RV� TXDLV� QmR�DSUHVHQWDUDP� UHVXOWDGRV� VDWLVIDWyULRV� SHOD� QHFHVVLGDGH� GH� VH� LPSOHPHQWDU� DMXVWHV�QR�PRGHOR���� ,PSOHPHQWDomR� GR� PRGHOR� GR� YDVR� VHSDUDGRU� H� VWULSSHU� HP� OLQJXDJHP� GH�SURJUDPDomR���1D� IDVH� DWXDO�� HVWi� VHQGR� UHYLVDGR� R� PRGHOR� ItVLFR� GR� UHJHQHUDGRU� SDUD� SRVWHULRU�DYDOLDomR�H�DSURYDomR��DR�ILQDO�GR�TXH�VHUi�IHLWD�D�LPSOHPHQWDomR�GR�PRGHOR�SDUD�LQtFLR�GRV�WHVWHV�� 'D� PHVPD� IRUPD�� HVWmR� VHQGR� FRQGX]LGRV� RV� WHVWHV� FRP� DV� URWLQDV� GR� ULVHU�� YDVR�VHSDUDGRU�H�VWULSSHU����
��� 5()(5Ç1&,$6�%,%/,2*5È),&$6�

$EDGLH�������&UDTXHDPHQWR�FDWDOtWLFR��5HODWyULR�6(5(&�&(1�68'��5-��$OL� H� 5RKDQL�� ������ '\QDPLF� 0RGHOLQJ� DQG� 6LPXODWLRQ� RI� D� 5LVHU�7\SH� )OXLG� &DWDO\WLF�&UDFNLQJ�8QLW��&KHP��(QJ��7HFKQRO��������������$UEHO��$��+XDQJ��=�� �5LQDUG��+�� DQG�6KLQQDU��5��� ������ �'\QDPLF� DQG�&RQWURO�RI�)OXLGL]HG�&DWDO\WLF�&UDFNHUV��0RGHOLQJ�RI�WKH�&XUUHQW�*HQHUDWLRQ�RI�)&&¶V��,QG��(QJ��&KHP��5HV��������YRO����������������+DQGD��6��5���)UHLUH��-��6���$QWXQHV��)��)��(UWKDO��5��+���5RVVL��/��)���������'HVHQYROYLPHQWR�GH� ,QWHUIDFH�*UiILFD� SDUD� 3URJUDPDV� GH� 6LPXODomR� GH�8QLGDGHV� GH�)&&��(QFRQWUR� GRV�3URJUDPDV� HP� 5HFXUVRV� +XPDQRV� HP� 3HWUyOHR� H� *iV� 1DWXUDO� GR� 3DUDQi�� 35+��� H�35+����+DQ�� ,�6��� &KXQJ�� &�%��� ������ '\QDPLF� PRGHOLQJ� DQG� VLPXODWLRQ� RI� D� IOXLGL]HG� FDWDO\WLF�FUDFNLQJ� SURFHVV�� 3DUW� ,�� 3URFHVV� PRGHOLQJ�� &KHPLFDO� (QJLQHHULQJ� 6FLHQFH� ±� YRO�����������������+DQ�� ,�6��� &KXQJ�� &�%��� ������ '\QDPLF� PRGHOLQJ� DQG� VLPXODWLRQ� RI� D� IOXLGL]HG� FDWDO\WLF�FUDFNLQJ� SURFHVV�� 3DUW� ,,�� 3URSHUW\� HVWLPDWLRQ� DQG� VLPXODWLRQ�� &KHPLFDO� (QJLQHHULQJ�6FLHQFH�±�YRO�����������������.XQLL�� '��� /HYHQVSLHO�� 2��� ������ &LUFXODWLQJ� IOXLGL]HG�EHG� UHDFWRUV�� &KHPLFDO� (QJLQHHULQJ�6FLHQFH��9RO������1R������SS�������������������/HH�/�6��&KHQ�<�:��� +XDQJ�7�1�� ������ )RXU�/XPS� .LQHWLF� 0RGHO� IRU� )OXLG� &DWDO\WLF�&UDFNLQJ�3URFHVV��7KH�&DQDGLDQ�-RXUQDO�RI�&KHPLFDO�(QJ���9RO������$XJXVW���������0DUWLJQLRQL��:�� 3��� ������'HVHQYROYLPHQWR� GH�0RGHODJHP� H�6LPXODomR� GH�5LVHUV� GH�)&&�0RGHOR���'��5HODWyULR�3HWUREUiV��0DOD\�� 3DWKDQMDOL��0LOQH��%�-��� 5RKDQL�� 6��� ������ 7KH�0RGLILHG�'\QDPLF� RI� D�5LVHU�7\SH������������)OXLG�&DWDO\WLF�8QLW��7KH�&DQDGLDQ�-��RI�&KHPLFDO�(QJ���9ROXPH�����IHYHUHLUR���6DQWRV��0��*��� ������0RGHOR�'LQkPLFR� SDUD� R�&RQWUROH� GR�&RQYHUVRU� GH� XPD�8QLGDGH� GH�)&&�823�67$&.('��'LVVHUWDomR�GH�0HVWUDGR��8)5*6��3RUWR�$OHJUH��7KHRORJRV� H� 0DUNDWRV������� $GYDQFHG� 0RGHOLQJ� RI� )OXLG� &DWDO\WLF� &UDFNLQJ� 5LVHU�7\SH�5HDFWRUV��$,&K(�-RXUQDO��YRO�����1R����������:HQ�&KLQJ� <DQJ�� �����$� &RUUHODWLRQ� IR� 6ROLG� )ULFWLRQ� LQ� 9HUWLFDO� 3QHXPDWLF�FRQYH\LQJ/LQHV��$,&K(�-RXUQDO�YRO����Q�����
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3URI��3DXOR�&pVDU�%RUJHV��'U��3URI��&H]DU�2WDYLDQR�5LEHLUR�1HJUmR��3K'�3URI��0iUFLR�0DIUD��06F�3URI��-XOLR�&pVDU�.OHLQ�GDV�1HYHV��06F�(QJ��-REHU�&KDYHV�3HQWHDGR�(QJ��5RQDQ�/XL]�)LJXHLUHGR�3HGURVR�$FDGrPLFR�)HUQDQGR�7RULQR�GH�2OLYHLUD�$FDGrPLFR�&p]DU�/Xt]�6HUDILP���
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��� ,1752'8d2�
�� $� � SUHVHQoD� GH� FDWDOLVDGRUHV� H� D� WHPSHUDWXUD� HOHYDGD� SURYRFDP�XP�JUDQGH�GHVJDVWH�GRV� FRPSRQHQWHV� GD� SODQWD� GH� FUDTXHDPHQWR� GHYLGR� j� DEUDVLYLGDGH� GDV� SDUWtFXODV� GH�FDWDOLVDGRUHV��3RU�VXD�QDWXUH]D��HVWDV�SDUWtFXODV�WrP�HOHYDGD�GXUH]D�H�TXDQGR�HP�PRYLPHQWR�FRP�R�IOXLGR��HP�YHORFLGDGHV�GH�DWp���P�V��FROLGHP�LQ~PHUDV�YH]HV�FRP�DV�SDUHGHV�GRV�GXWRV�H�FRPSRQHQWHV�GR�HTXLSDPHQWR��SURPRYHQGR�R�GHVJDVWH�HURVLYR��2�GHVJDVWH�SRGH�VHU�DLQGD�DJUDYDGR�SHODV�HOHYDGDV�WHPSHUDWXUDV�HQYROYLGDV�QR�SURFHVVR���GD�RUGHP�GH������.��� 2�REMHWLYR�GHVWD�HWDSD�GR�WUDEDOKR�p�HVWXGDU�D�PRGHODJHP�H�SODQHMDU�D�FRQVWUXomR�GH�XP�HURVtPHWUR�D�DOWDV�WHPSHUDWXUDV��RQGH�DWUDYpV�GR�FRQKHFLPHQWR�H�FRQWUROH�GDV�YDULiYHLV�GR�SURFHVVR�VHMD�SRVVtYHO�VLPXODU�DV�FRQGLo}HV�GH�GHVJDVWH�HURVLYR�H[LVWHQWHV�HP�FRQYHUVRUHV�GH�XQLGDGHV� GH� FUDTXHDPHQWR� FDWDOtWLFR�� PLQLPL]DQGR� DVVLP� RV� FXVWRV� GH� GHVHQYROYLPHQWR� GH�QRYRV�PDWHULDLV�H�RX�SURFHVVRV����

��� &$5$&7(5,=$d2�'2�352%/(0$�
�� (P�YLUWXGH�GD�IDOWD�GH�HTXLSDPHQWRV�SDUD�R�HVWXGR�GR�GHVJDVWH�HURVLYR�D�DOWDV�WHPSHUDWXUDV�� WHP�VH�GHVSHQGLGR�PXLWR�WHPSR�H�GLQKHLUR�QR�GHVHQYROYLPHQWR�RX�RWLPL]DomR�GH�QRYRV�PDWHULDLV�H�SURFHVVRV��,VWR�RFRUUH�SULQFLSDOPHQWH�HP�IXQomR�GRV�FXVWRV�HQYROYLGRV�QD� DYDOLDomR� GR� GHVHPSHQKR� HP� SODQWDV�SLORWR� RX� DWUDYpV� GH� VLVWHPDV� GH� WHVWH� FRQHFWDGRV�GLUHWDPHQWH� D� HTXLSDPHQWRV� HP� RSHUDomR�� $� VHJXQGD� SRVVLELOLGDGH� �� QRUPDOPHQWH� D� PDLV�XWLOL]DGD���DOpP�GH�QmR�SHUPLWLU�FRQVWDQWH�DWXDomR�VREUH�DV�YDULiYHLV�LQWHUIHUHQWHV�QR�SURFHVVR��IRUQHFH� UHVXOWDGRV� HP� LQWHUYDORV� VLJQLILFDWLYDPHQWH� ORQJRV�� YLVWR� TXH� D� DYDOLDomR� VRPHQWH�RFRUUHUi�GXUDQWH�DV�SDUDGDV�GH�PDQXWHQomR�GDV�XQLGDGHV��HQWUH����H����PHVHV���$�FRQVWUXomR�GH�XP�HTXLSDPHQWR�TXH�SHUPLWD�D�DYDOLDomR�GH�PDWHULDLV�VXEPHWLGRV�D�GHVJDVWH�HURVLYR�HP�DOWDV� WHPSHUDWXUDV� SUHHQFKH�� SRUWDQWR�� XPD� ODFXQD� H[LVWHQWH� HQWUH� R� GHVHQYROYLPHQWR� GH�PDWHULDLV�H�VXD�DSOLFDomR�LQGXVWULDO��(P� FRQYHUVRUHV� GH� XQLGDGHV� GH� &UDTXHDPHQWR� &DWiOLWLFR�� DOJXPDV� YDULiYHLV� GH�RSHUDomR�VmR�GHWHUPLQDQWHV�QR�GHVHPSHQKR�GR�SURFHVVR�H�GRV�PDWHULDLV�H��FRQVHT�HQWHPHQWH��VmR�FRQVLGHUDGDV�FUtWLFDV�QR�GHVHQYROYLPHQWR�GH�XP�HTXLSDPHQWR�TXH�R�VLPXOH���

����� 7HPSHUDWXUD�GH�RSHUDomR��
�$OWHUDo}HV�QD�WHPSHUDWXUD�PXGDP�GUDVWLFDPHQWH�R�UHQGLPHQWR�GR�SURFHVVR��EHP�FRPR�DV�SURSULHGDGHV�GRV�PDWHULDLV�� LQGX]LQGR�PXGDQoDV�PLFURHVWUXWXUDLV�WDLV�FRPR��SUHFLSLWDomR��FRDOHVFLPHQWR�H�PXGDQoD�GH�IDVHV��&RQVLGHURX�VH��SDUD�HIHLWR�GH�GLPHQVLRQDPHQWR�PHFkQLFR�H� WpUPLFR� GR� HURVtPHWUR�� D� UHDOL]DomR� GH� HQVDLRV� QDV� WHPSHUDWXUDV� GH� WUDEDOKR� GRV�FRPSRQHQWHV� REMHWR� GH� DQiOLVH�� 3DUD� DV� FRQGLo}HV� QRUPDLV� GH� RSHUDomR�� D� WHPSHUDWXUD� GH�WUDEDOKR�RVFLOD�HQWUH�����&�H�����&����

����� 9HORFLGDGH�GDV�SDUWtFXODV�
�'HSHQGHQGR�GD�UHJLmR�GH�LQWHUHVVH��D�YHORFLGDGH�YDULD�HQWUH����H����P�V��$�YHORFLGDGH�HVWi� GLUHWDPHQWH� OLJDGD� j� YD]mR� H� R� WHPSR� GH� UHVLGrQFLD� GR� JDVyOHR� QD� XQLGDGH� GH�FUDTXHDPHQWR��LQIOXHQFLDQGR�DVVLP�R�UHQGLPHQWR�H�R�GHVJDVWH���
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����� ÆQJXOR�GH�DWDTXH�
�

2� DQJXOR� GH� DWDTXH� p� XPD� YDULiYHO� GH� SURMHWR�� VHQGR� TXH� QD� XQLGDGH� H[LVWHP�FRQGLo}HV�TXH�YDULDP�GHVGH��R�DWp���R���
����� )UDomR�GH�SDUWtFXODV�
�

$� IUDomR� GH� FDWDOLVDGRU� WDPEpP� RVFLOD� GH� UHJLmR� SDUD� UHJLmR� QD� 8QLGDGH� GH�&UDTXHDPHQWR��(VWHV�YDORUHV�HVWmR�HQWUH���NJ�D����NJ�GH�SDUWtFXODV���P��GH�JiV����
��� '(6&5,d2�'$�%$1&$'$�(;3(5,0(17$/�

�� 2� REMHWLYR� GR� HURVtPHWUR� p� SURSRUFLRQDU� D� DFHOHUDomR� GDV� SDUWtFXODV� GH�FDWDOLVDGRU�HP�DOWD�WHPSHUDWXUD�SURSLFLDQGR�FRQGLo}HV�SDUD�TXH�HVVDV�SDUWtFXODV�FROLGDP�FRP�XPD�DPRVWUD�GH�PDWHULDO�RQGH�R�GHVJDVWH�VHUi�SRVWHULRUPHQWH�DQDOLVDGR��'H�IRUPD�D�IDFLOLWDU�R�H[SHULPHQWR��R�JiV�D�VHU�XWLOL]DGR�VHUi�R�DU�DWPRVIpULFR��� 2�DSDUDWR�H[SHULPHQWDO�D�VHU�FRQVWUXtGR�SRGH�VHU�GHVFULWR�DWUDYpV�GD�)LJ������2�HURVtPHWUR�FRQVLVWH�GH�VHLV�SDUWHV�SULQFLSDLV���� ±� 6LVWHPD� GH� DOLPHQWDomR� GH� DU�� FRPSRVWR� SRU� FRPSUHVVRU�� ILOWURV�� UHJXODGRUHV� GH�SUHVVmR�H�IOX[tPHWURV����±�6LVWHPD�GH�DTXHFLPHQWR��FRPSRVWR�GH�XP�DTXHFHGRU�HOpWULFR����±�6LVWHPD�GH�DOLPHQWDomR�GH�SDUWtFXODV��FRPSRVWR�GH�XP�VLOR�DTXHFLGR�HOHWULFDPHQWH�FRP�FDSDFLGDGH�GH�DUPD]HQDPHQWR�GH�DWp����OLWURV�GH�FDWDOLVDGRU���� ±� $FHOHUDGRU� GH� SDUWtFXODV�� FRPSRVWR� GH� XP� WXER� GH� DOXPLQD� RQGH� DV� SDUWtFXODV�VHUmR�DFHOHUDGDV�DWp�TXH�SRVVDP�DWLQJLU�D�YHORFLGDGH�GR�DU����±�6XSRUWH�SDUD�D�DPRVWUD�FRP�FRQWUROH�GR�kQJXOR�GH�DWDTXH�GDV�SDUWtFXODV�HQWUH���R�H����R�� ��±�&ROHWRU�GH�SDUWtFXODV��FRPSRVWR�GH�XP�FLFORQH�SDUD�VHSDUDomR�DU�VyOLGRV����� ,QLFLDOPHQWH��R�DU�p�DGPLWLGR�QR�FRPSUHVVRU�H�D�VXD�SUHVVmR�p�HOHYDGD��GH�PRGR�D�SHUPLWLU�VHX�SRVWHULRU�FRQWUROH�DWUDYpV�GH�XPD�YiOYXOD�UHJXODGRUD�GH�SUHVVmR��DMXVWDGD�SDUD�DV�FRQGLo}HV�UHTXHULGDV�QR�HQVDLR��2�DU�p�HQWmR�DTXHFLGR�DWUDYpV�GH�XPD�UHVLVWrQFLD�HOpWULFD�H�HQWUD� HP� FRQWDWR� FRP� DV� SDUWtFXODV� GH� FDWDOLVDGRU� IRUQHFLGDV� SHOR� DOLPHQWDGRU��1R� WXER� GH�DOLPHQWDomR�� DV� SDUWtFXODV� VmR� DFHOHUDGDV� DWp� TXH� DWLQMDP� D� YHORFLGDGH�PpGLD� GR� DU�� 1HVVD�FRQGLomR�� VmR� SURMHWDGDV� VREUH� D� DPRVWUD�� GH� PRGR� D� VLPXODU� D� VLWXDomR� YHULILFDGD� HP�RSHUDomR�HP�XP�FRQYHUVRU�LQGXVWULDO��$SyV�D�FROLVmR��DV�SDUWtFXODV�VmR�VHSDUDGDV�GR�DU�SRU�XP�FLFORQH�DQWHV�TXH�R�DU�UHWRUQH�j�DWPRVIHUD��GH�GHVFDUWH�GH�SRHLUDV�QD�DWPRVIHUD�SRVVLELOLWDQGR�D�UHFXSHUDomR�GR�FDWDOLVDGRU�SDUD�UHSURFHVVDPHQWR��
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)LJXUD�����'LDJUDPD�HVTXHPiWLFR�GR�HURVtPHWUR�D�DOWDV�WHPSHUDWXUDV���
��� 02'(/$*(0�'$6�&21',d®(6�'(�23(5$d2�

�� $�VHJXLU�p�DSUHVHQWDGD�XPD�DQiOLVH�WHyULFD�DSUR[LPDGD�GR�HVFRDPHQWR�TXH�LUi�GHILQLU� DOJXPDV�GDV�YDULiYHLV�GH�SURMHWR�� WDLV� FRPR��SHUGD�GH�FDUJD�QR� VLVWHPD��YD]mR�GH�DU�QHFHVViULD� H� DV� WD[DV� GH� WUDQVIHUrQFLD� GH� FDORU� TXH� SURSRUFLRQHP� DV� YHORFLGDGHV� H�WHPSHUDWXUDV� GH� LQWHUHVVH��(VVD� DQiOLVH� DLQGD� LUi� FRQWULEXLU� QD� VHOHomR�GRV� HTXLSDPHQWRV�GD�EDQFDGD��2� HVFRDPHQWR� GH� DU�FDWDOLVDGRU� p� FDUDFWHUL]DGR� FRPR� XP� HVFRDPHQWR� ELIiVLFR� JiV�VyOLGR�� 8PD� YH]� TXH� R� DU� SRGH� DWLQJLU� YHORFLGDGHV� GH� DWp� ��P�V� H� GHYLGR� D� VLJQLILFDWLYD�YDULDomR� GD� WHPSHUDWXUD� GR� DU� �DWp� ���R&��� R� HVFRDPHQWR� SRGH� VHU� FRQVLGHUDGR� FRPR�FRPSUHVVtYHO��9iULRV�WUDEDOKRV�WrP�VLGR�GHVHQYROYLGRV�SDUD�HVWXGDU�HVWH�WLSR�GH�HVFRDPHQWR��(QWUH� HVWHV�� SRGH�VH� FLWDU� RV� WUDEDOKRV�GH�$NLOOL� HW� DO�� ��������$UDVWRRSRXU� ��������0DVRQ�H�/HYD���������0DVRQ�H�/L���������7DVKLUR�HW�DO����������7ULHVFK�H�%RKQHW���������9DUDNVLQ�HW��DO���������:DVVHQ�H�)UDQN��������H�=KDQJ�H�5HHVH���������2�PRGHOR� DGRWDGR� QHVWH� HVWXGR� p� EDVHDGR� QD� DSOLFDomR� GDV� OHLV� GH� FRQVHUYDomR� GD�PDVVD��GD�HQHUJLD�H�GD�TXDQWLGDGH�GH�PRYLPHQWR��2�HVFRDPHQWR�HQWUH�D�YiOYXOD�UHJXODGRUD�GH�SUHVVmR�H�D�SRVLomR�GD�DPRVWUD�VHUi�FRQVLGHUDGR�FRPR�XQLGLPHQVLRQDO�DR�ORQJR�GH�XP�WXER�GH�VHomR�WUDQVYHUVDO�FRQVWDQWH����
����� (VFRDPHQWR�*DVRVR�

�2�HVFRDPHQWR�D�VHU� WUDWDGR�p�GLOXtGR�H�VHJXQGR�=KDQJ�H�5HHVH���������R�PRYLPHQWR�GDV�SDUWtFXODV� HP�HVFRDPHQWRV�GLOXtGRV� �IUDomR�YROXPpWULFD�GH� VyOLGRV� LQIHULRU�D�������QmR�LQWHUIHUH�QR�HVFRDPHQWR�GR�JiV��'HVWD�IRUPD��R�HVFRDPHQWR�GD�IDVH�JDVRVD�VHUi�FRQVLGHUDGR�LQGHSHQGHQWH�GR�HVFRDPHQWR�GD�IDVH�VyOLGD��$VVXPLQGR� D� KLSyWHVH� GH� HVFRDPHQWR� XQLGLPHQVLRQDO� HP� UHJLPH� HVWDFLRQiULR�� D�HTXDomR�GD�FRQVHUYDomR�GD�PDVVD�WHUi�D�VHJXLQWH�IRUPD���
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RQGH� $P* &= ��5�p�D�FRQVWDQWH�GR�JiV�SDUD�R�DU�H�7��D�WHPSHUDWXUD�GR�HVFRDPHQWR��2V�

tQGLFHV����XP��H����GRLV��LQGLFDP�GRLV�SRQWRV�DR�ORQJR�GR�HVFRDPHQWR��$SOLFDQGR�R�EDODQoR�GH� HQHUJLD� DR� HVFRDPHQWR� XQLGLPHQVLRQDO� HVWDFLRQiULR�� GHVSUH]DQGR� D� YDULDomR� GD� HQHUJLD�FLQpWLFD�H�FRQVLGHUDQGR�R�DU�FRPR�JiV�SHUIHLWR��REWpP�VH�D�VHJXLQWH�HTXDomR���
×= �

�

G7FP4 S&& � � � � � � � � � ������
�
RQGH�4& �p�D�WD[D�GH�FDORU�D�VHU�WUDQVIHULGD�SDUD�R�HVFRDPHQWR��FS�p�R�FDORU�HVSHFtILFR�GR�

DU�H�7�D�WHPSHUDWXUD����
����� (VFRDPHQWR�GD�)DVH�6yOLGD�

�2� HVFRDPHQWR� GD� IDVH� VyOLGD� p� FRQVLGHUDGR� LQGHSHQGHQWH� GR� HVFRDPHQWR� GD� IDVH�JDVRVD��$OpP�GLVVR��FDGD�SDUWtFXOD�WHUi�FRPSRUWDPHQWR�LQGHSHQGHQWH��$VVLP�FRPR�HP�$NLOOL�HW�� DO� �������� VHUi� HPSUHJDGR� XPD� DSUR[LPDomR� /DJUDQJLDQD� SDUD� GHVFUHYHU� D� WUDMHWyULD� H�YHORFLGDGH�GH�XPD�SDUWtFXOD��$�HTXDomR�GD�FRQVHUYDomR�GD�TXDQWLGDGH�GH�PRYLPHQWR�SDUD�D�SDUWtFXOD�WHUi��HQWmR��D�VHJXLQWH�IRUPD���
G

S
S )GW
GYP = � � � � � � � � � ������

�RQGH�PS�p�D� �PDVVD�GD�SDUWtFXOD��YS�D�YHORFLGDGH�GD�SDUWtFXOD��W�R�WHPSR��)G�D�IRUoD�GH�DUUDVWR��&RQVLGHUDQGR�D�SDUWtFXOD�FRPR�XPD�HVIHUD��D�IRUoD�GH�DUUDVWR�SRGH�VHU�HVFULWD�FRPR��=KDQJ�H�5HHVH����������
�� ��� SGSJG YY&G) -= rp � � � � � � � ������

�
1D� (T�� ������� rS� p� D� GHQVLGDGH� GD� SDUWtFXOD�� GS�� R� GLkPHWUR� GD� SDUWtFXOD�� &G�� R�FRHILFLHQWH�GH�DUUDVWR��2�FRHILFLHQWH�GH�DUUDVWR��=KDQJ�H�5HHVH��������SDUD�����5HS�������p�GDGR�SRU�
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�RQGH�5HS�p�R�Q~PHUR�GH�5H\QROGV�GD�SDUWtFXOD��GDGR�FRPR���
u

��5H SS
S

YYG -= � � � � � � � � ������
�
VHQGR�u�p�D�YLVFRVLGDGH�FLQHPiWLFD�GR�JiV���

����� 6ROXomR�GDV�(TXDo}HV�
�$� (T�� ������� MXQWDPHQWH� FRP� D� (T�� ������� p� UHVROYLGD� QXPHULFDPHQWH� H� GH� IRUPD�LWHUDWLYD��XWLOL]DQGR�D� UHJUD�GR� WUDSp]LR�SDUD�R� VHX�SULPHLUR� WHUPR��$�VROXomR�SURSRUFLRQD�D�SHUGD�GH�FDUJD�DR�ORQJR�GR�HVFRDPHQWR��6HQGR�R�FRHILFLHQWH�GH�DUUDVWR�GHSHQGHQWH�GD�YHORFLGDGH�GD�SDUWtFXOD�GH�PDQHLUD�QmR�OLQHDU�� D� (T�� ������ QmR� SRVVXL� VROXomR� DQDOtWLFD�� (VWD� HTXDomR� WDPEpP� IRL� UHVROYLGD�QXPHULFDPHQWH�XWLOL]DQGR�R�PpWRGR�GH�5XQJH�.XWWD���

��� 5(68/7$'26�
�

����� 5HVXOWDGRV�GR�PRGHOR�
�� e� LPSRUWDQWH� QRWDU� TXH� R� DU� DR� ORQJR� GR� HVFRDPHQWR� VRIUH� XPD� JUDQGH� YDULDomR� GH�WHPSHUDWXUD�HP�YLUWXGH�GR�VHX�DTXHFLPHQWR��(VWD�HOHYDomR�GH� WHPSHUDWXUD�SURSRUFLRQD�XPD�UHGXomR� VLJQLILFDWLYD� GD� GHQVLGDGH�� ID]HQGR� FRP� TXH� KDMD� XP� DXPHQWR� GH� VXD� YHORFLGDGH��$SHVDU�GR�DXPHQWR�GD�YHORFLGDGH�SURYRFDU�XPD�TXHGD�PDLV�DFHQWXDGD�GH�SUHVVmR��D�VROXomR�GD�(T���������SDUD�XPD�YHORFLGDGH�ILQDO�Pi[LPD�GR�DU�GH���P�V��LQGLFD�TXH�HVVD�UHGXomR�HVWi�HP� WRUQR�GH�����EDU��3RUWDQWR�� WRGD�D�FRUUHQWH�GH�DU�GHYHUi�RSHUDU�QXPD�SUHVVmR�SUy[LPD�j�DWPRVIpULFD��6HQGR�SHTXHQD�HVWD�SHUGD�GH�FDUJD�QmR�GHYH�KDYHU�XPD�SUHRFXSDomR�PDLRU�QD�HVSHFLILFDomR�GRV�HOHPHQWRV�GH�WXEXODomR��PDV�VRPHQWH�GD�YiOYXOD�UHGXWRUD�GH�SUHVVmR��� $�(T�� ������ SHUPLWH� D� REWHQomR� GD� SRWrQFLD� QHFHVViULD� SDUD� R� DXPHQWR� UHTXHULGR� GD�WHPSHUDWXUD�GR�DU��$VVXPLQGR�YHORFLGDGH�ILQDO�SDUD�R�DU�GH����P�V�H�FRQVLGHUDQGR�D�YDULDomR�QD� GHQVLGDGH� GR� DU�� FDOFXODP�VH� DV� YD]}HV� SDUD� GLIHUHQWHV� YDORUHV� GH� WHPSHUDWXUD� DSyV� R�DTXHFHGRU�� (VWHV� YDORUHV� VmR� PRVWUDGRV� QD� 7DEHOD� ����� MXQWDPHQWH� FRP� DV� SRWrQFLDV� D� VHU�GLVVLSDGD�SHOR�DTXHFHGRU�SDUD�DWLQJLU�DV�WHPSHUDWXUDV�GHVHMDGDV��1RWH�TXH��FRP�R�DXPHQWR�GD�WHPSHUDWXUD�GH� WUDEDOKR�� D�YD]mR�PiVVLFD�QHFHVViULD�SDUD�R� DU� DWLQJLU� D�YHORFLGDGH�GHVHMDGD�GHYH�VHU�UHGX]LGD��LPSOLFDQGR�WDPEpP�QD�UHGXomR�GD�SRWrQFLD�GH�DTXHFLPHQWR��6HQGR�DVVLP��D�SRWrQFLD�QmR�DXPHQWD�SURSRUFLRQDOPHQWH�j�YDULDomR�GH�WHPSHUDWXUD��
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�7DEHOD� ����9D]}HV� H� SRWrQFLDV� SDUD� HOHYDU� D� WHPSHUDWXUD� GR� DU� QD� VDtGD� GR� DTXHFHGRU� SDUD�XPD�YHORFLGDGH�GR�DU�GH���P�V���
7HPSHUDWXUD���&��

9D]mR�PiVVLFD��NJ�V��
9D]mR�YROXPpWULFD��P��V��

3RWrQFLD� �:��
���� �����[����� �����[����� ��������� �����[����� ����[����� ��������� ���� [���

�� ����[����� ��������� ���� [���

�� ����[����� ��������� ���� [���

�� ����[����� ��������� ���� [���

�� ����[����� ��������� ���� [���

�� ����[����� ��������� ���� [���

�� ����[����� �����
�1D� )LJ�� ����� WHP�VH� GRLV� FRQMXQWRV� GH� FXUYDV�� DV� GD� HVTXHUGD� PRVWUDP� D� UHODomR�YHORFLGDGH� GD� SDUWtFXOD�YHORFLGDGH� GR� DU� �9S�9�� FRP� R� WHPSR�� Mi� DV� WUrV� FXUYDV� j� GLUHLWD�PRVWUDP�R�GHVORFDPHQWR�GD�SDUWtFXOD�FRP�R� WHPSR��&RQVLGHUDQGR�TXH�XPD�SDUWtFXOD� VyOLGD�SDUWH�GR�UHSRXVR�D�VXD�YHORFLGDGH�WHQGH�j�YHORFLGDGH�GR�JiV��4XDQWR�PDLRU�D�YHORFLGDGH�GR�JiV��PHQRU�R�WHPSR�SDUD�TXH�D�SDUWtFXOD�DWLQMD�D�VXD�YHORFLGDGH��3DUD�D�YHORFLGDGH�GH���P�V��D�SDUWtFXOD�DWLQJH�����GD�YHORFLGDGH�GR�DU�HP�����V�H�VH�GHVORFD����P��3DUD�Y ��P�V��R�WHPSR�QHFHVViULR�SDUD�D�SDUWtFXOD�DWLQJLU�����GD�YHORFLGDGH�GR�DU�p�GH�����V�H�R�VHX�GHVORFDPHQWR�GH����P��(QTXDQWR�TXH�SDUD�Y ��P�V��R�YDORU�GH�����GD�YHORFLGDGH�GR�DU�p�DOFDQoDGD�SHOD�SDUWtFXOD�HP������V�H�R�GHVORFDPHQWR����P��3RUWDQWR��XP�WXER�GH�����P�VHULD�VXILFLHQWH�SDUD�DFHOHUDU�DV�SDUWtFXODV�DWp�D�YDORUHV�SUy[LPRV�j�YHORFLGDGH�GR�DU��HP�WRGDV�VLWXDo}HV�����
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�)LJXUD�����9DULDomR�GD�UHODomR�YHORFLGDGH�GD�SDUWtFXOD��YHORFLGDGH�GR�DU�H�GHVORFDPHQWR�GD�SDUWtFXOD�FRP�R�WHPSR��SDUD�YiULDV�YHORFLGDGHV�GR�DU����
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�)LJXUD�����9HORFLGDGH�GD�SDUWtFXOD�HP�IXQomR�GR�VHX�GHVORFDPHQWR�SDUD�WUrV�GLkPHWURV�GH��SDUWtFXOD�H�XPD�YHORFLGDGH�GR�DU�GH���P�V���� �1D�)LJ������WHP�VH�D�YDULDomR�GD�YHORFLGDGH�GD�SDUWtFXOD�FRP�R�FRPSULPHQWR�SDUD�WUrV�GLkPHWURV�GH�SDUWtFXOD�H�YHORFLGDGH�GR�DU�LJXDO�D����P�V��&RPR�SRGHPRV�YHU��TXDQWR�PDLRU�R�GLkPHWUR�GD�SDUWtFXOD�PHQRU�VHUi�D�VXD�YHORFLGDGH��3DUD�XPD�GLVWkQFLD�GH�����P�H�GLkPHWUR�GH�
SDUWtFXODV� GH� ��� mP� �GLkPHWUR� PpGLR� GR� FDWDOLVDGRU�� D� YHORFLGDGH� GD� SDUWtFXOD� VHUi� GH�DSUR[LPDGDPHQWH����P�V����
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%DVHDGR�QRV�UHVXOWDGRV�REWLGRV��YHU�7DEHOD�������SRGH�VH�GL]HU�TXH�D�SRWrQFLD�Pi[LPD�SDUD�DTXHFHU�R�DU�HP�WRGDV�DV�FRQGLo}HV�GH�WUDEDOKR�GHYH�VHU�GH�QR�PtQLPR�GH�����:��$OpP�GLVVR�� R� FRPSULPHQWR� GR� WXER�GH� DFHOHUDomR�GHYHUi� VHU� GH�QR�PtQLPR�GH�����P�SDUD�TXH� D�YHORFLGDGH�GDV�SDUWtFXODV�GH�FDWDOLVDGRU�DWLQMD�DSUR[LPDGDPHQWH�����GD�YHORFLGDGH�GR�DU���
����� 6HOHomR�GRV�&RPSRQHQWHV�

�2� HTXLSDPHQWR� GHYHUi� DWHQGHU� XPD� ODUJD� IDL[D�GH�RSHUDomR��YHORFLGDGHV�GDV�SDUWtFXODV�HQWUH����H���P�V�H�WHPSHUDWXUDV�HQWUH���R&�H����R&��IUDomR�GH�SDUWtFXODV�GH���D����NJ�P��GH�JiV�RX�����������D���������P��P���kQJXOR�GH�DWDTXH�GH���D�����H�WDPDQKR�GH�SDUWtFXODV�GH����D�
���� mP�� 2� REMHWLYR� VHUi� HQWmR� VHOHFLRQDU� RV� HTXLSDPHQWRV� QHFHVViULRV� TXH� DWHQGDP� jV�FRQGLo}HV�DFLPD��2V�HTXLSDPHQWRV�D�VHUHP�VHOHFLRQDGRV�VmR�GHVFULWRV�DEDL[R���

����� 6LVWHPD�GH�$OLPHQWDomR�GH�$U�
�2V� FiOFXORV� UHDOL]DGRV� PRVWUDUDP� TXH� SDUD� DWLQJLU� RV� SDUkPHWURV� GHVHMDGRV�� p�QHFHVViULR�XP�FRPSUHVVRU�TXH� IRUQHoD� ����� O�PLQ��GH�DU� VHFR��6HQGR�DVVLP� IRL� VHOHFLRQDGR�XP� FRPSUHVVRU� GH� ��� 3&0� ������ O�PLP�� H� DGRWDGR� XP� VLVWHPD� GH� UHJXODGRUHV�� ILOWURV��HOHPHQWR�ILOWUDQWH�PLFUD���YiOYXOD�H�IOX[tPHWUR��SHUPLWLQGR�DVVLP�R�IRUQHFLPHQWR�GH�DU�VHFR�H�LVHQWR�GH�yOHR���

����� 6LVWHPD�GH�$TXHFLPHQWR�
�� 2� DU� VHUi� DTXHFLGR� SRU� XP� DTXHFHGRU� HOpWULFR� ,1/� ���� GD� IDPtOLD� GH� DTXHFHGRUHV�³,QOLQH�+HDWHUV´� GD� )DUQDP�&XVWRP�3URGXFWV�� (VWH� DTXHFHGRU� FRQVLVWH� HP� XP� WXER� GH� DoR�LQR[LGiYHO�GH�GXDV�SROHJDGDV�GH�GLkPHWUR�H�WUH]H�GH�FRPSULPHQWR��$�WHPSHUDWXUD�Pi[LPD�GH�WUDEDOKR� p� ����� &� D� XPD� SRWrQFLD� GH� ������:� H� YD]mR� GH� DWp� ���� 3&0� �����/�PLQ��� $�WHPSHUDWXUD�VHUi�FRQWURODGD�SHOD�SRWrQFLD�IRUQHFLGD�DR�VLVWHPD�DWUDYpV�GH�FRQWUROH�HOHWU{QLFR�GR� kQJXOR� GH� GLVSDUR�� 2� VLVWHPD� WHUi� WDPEpP� XPD� SURWHomR� SDUD� TXH� D� WHPSHUDWXUD� QmR�H[FHGD� j� Pi[LPD� VXSRUWDGD� SHOR� DTXHFHGRU�� (VWH� FRQWUROH� VHUi� UHDOL]DGR� DWUDYpV� GH� XP�FRQWDWR�ELPHWiOLFR�UHVSRQViYHO�SHOR�GHVOLJDPHQWR�GR�VLVWHPD���

����� $OLPHQWDomR�GH�3DUWtFXODV�
�� $QWHV�GH� LQMHWDU� DV�SDUWtFXODV�SRU�JUDYLGDGH�QR�VLVWHPD��HVWDV�VHUmR�DTXHFLGDV�DWp�D�WHPSHUDWXUD�GH�RSHUDomR��$�TXDQWLGDGH�GH�DJHQWH�DEUDVLYR�p�FRQWURODGD�SRU�XP�VLVWHPD�FRP�RULItFLRV�F{QLFRV�LQWHUFDPELiYHLV�GH�GLIHUHQWHV�GLkPHWURV�ID]HQGR�FRP�TXH�D�TXDQWLGDGH�GH� SDUWtFXODV� DEUDVLYDV� SRVVD� VHU� FRQWURODGD� H� OLPLWDGD� D� XP� Q~PHUR�Pi[LPR�QR� WHPSR��$�FDSDFLGDGH�GH�FDUJD�GHVWH�VLVWHPD�p�GH����OLWURV�R�TXH�SHUPLWLUi�XP�WHPSR�GH�HQVDLR�GH�DWp����KRUDV�j�YD]mR�Pi[LPD�GH�����J�PLQ��1HVWD�VLWXDomR�HVWi�VHQGR�GHVFRQVLGHUDGD�D�LQIOXrQFLD�GD�YDULDomR�GD� DOWXUD�GD� FROXQD�GH�SDUWtFXODV� HP� VXD�YD]mR��2� UHVHUYDWyULR� VHUi�FRQVWUXtGR�HP�DoR�LQR[LGiYHO�$,6,�±�����HQYROWR�SRU�XP�IRUQR�SDUD�R�DTXHFLPHQWR�GDV�SDUWtFXODV��



� ��

�
����� $FHOHUDGRU�GH�3DUWtFXODV�

�� 2� DFHOHUDGRU� GH� SDUWtFXODV� FRQVLVWH� HP� XP� WXER� GH� DOXPLQD� FRP� GLkPHWUR�LQWHUQR�GH������P�H�����P�GH�FRPSULPHQWR�LVRODGR�WHUPLFDPHQWH��$SyV�DV�SDUWtFXODV�VHUHP�
LQMHWDGDV� QR� FLUFXLWR� GH� DU� TXHQWH� �9@��� HODV� VH� PRYLPHQWDUmR� QD� GLUHomR� GR� IOX[R��&RQVLGHUDQGR� TXH� D� IRUoD� PRWUL]� p� H[HUFLGD� SHOR� FRHILFLHQWH� GH� DUUDVWR�� HODV� GHYHUmR� VHU�DFHOHUDGDV� DWp� D� YHORFLGDGH� GH� HQVDLR�� 2� FRPSULPHQWR� GH� ���� P� IRL� FDOFXODGR� GH� IRUPD� D�JDUDQWLU� TXH� DV� SDUWtFXODV� DWLQMDP� SHOR�PHQRV� ���� GD� YHORFLGDGH� GR� DU�� VHQGR� TXH� TXDQWR�PDLRU� D� YHORFLGDGH� GR� DU� PDLRU� VHUi� D� UHODomR� YHORFLGDGH� GDV� SDUWtFXODV�YHORFLGDGH� GR� DU��DWLQJLQGR�VH�����SDUD�YHORFLGDGH�GR�DU�GH����P�V��3HQWHDGR�HW�DO������������

����� 6XSRUWH�GD�$PRVWUD�
�� 2�VXSRUWH�GH�DPRVWUDV�VHUi�DUWLFXODGR�GH�PRGR�D�SHUPLWLU�D�YDULDomR�GR�kQJXOR�GH� LQFLGrQFLD� GDV� SDUWtFXODV� HQWUH� ���� H� ������2� DTXHFLPHQWR� GD� DPRVWUD� RFRUUHUi� SHOR� VHX�FRQWDWR� FRP� R� DU�� 6HQGR� DVVLP� DQWHV� GH� LQLFLDU� R� H[SHULPHQWR�� VRPHQWH� DU� TXHQWH� GHYHUi�HVFRDU�SHOR�DSDUDWR��GH�IRUPD�D�SURGX]LU�R�DTXHFLPHQWR�GD�DPRVWUD��$�WHPSHUDWXUD�GR�FRUSR�GH�SURYD�VHUi�PRQLWRUDGD�SRU�WHUPRSDUHV�ORFDOL]DGRV�QD�SDUWH�SRVWHULRU�GD�DPRVWUD����

����� &ROHWRU�GH�3DUWtFXODV�
�$SyV� D� SDVVDJHP� GR� DU� H� SDUWtFXODV� SHOD� DPRVWUD� VHUi� IHLWD� D� H[DXVWmR� GR� DU� SDUD� D�DWPRVIHUD�� 3DUD� LVWR�� VHUi� LQVWDODGR� XP� VLVWHPD� FRPSRVWR� GH� XP� VHSDUDGRU� JiV�VyOLGR� GH�IRUPD� D� UHWLUDU� RV� SDUWLFXODGRV�� HYLWDQGR�VH� DVVLP� D� FRQWDPLQDomR� GR� DPELHQWH��$�PHGLomR�GHVWD�PDVVD�QD�XQLGDGH�GH�WHPSR�SRGHUi�WDPEpP�VHU�XWLOL]DGD�FRPR�IRUPD�GH�FDOLEUDomR�GR�VLVWHPD�GH�DOLPHQWDomR�GH�SDUWtFXODV���

��� &21&/86®(6�
�$WUDYpV� GRV� UHVXOWDGRV� DSUHVHQWDGRV�� SRGH�VH� QRWDU� TXH� D� SHUGD� GH� FDUJD� QD� WXEXODomR�VHUi� SHTXHQD� H�� SRUWDQWR�� QmR� Ki� QHFHVVLGDGH� GH� XPD� SUHRFXSDomR� PDLRU� FRP� R�GLPHQVLRQDPHQWR�GDV� WXEXODo}HV��(QWUHWDQWR�GHYH�VH�HVSHFLILFDU�XPD�YiOYXOD�GH�FRQWUROH�GH�YD]mR�TXH�JDUDQWD�D�YHORFLGDGH�GHVHMDGD�GR�HVFRDPHQWR��1RWD�VH�TXH�D�HOHYDomR�GH�WHPSHUDWXUD�UHGX]�D�PDVVD�HVSHFtILFD�GR�DU�H�SRU�FRQVHT�rQFLD�D�YHORFLGDGH�GR�DU�DXPHQWD��3DUD�TXH�LVWR�QmR�DFRQWHoD��D�YD]mR�GH�DU�GHYH�GH�VHU�UHGX]LGD���$V� )LJV�� ���� H� ���� SHUPLWHP� HVWDEHOHFHU� DV� FRQGLo}HV� DGHTXDGDV� GH� RSHUDomR� GR�HURVtPHWUR��YLVWR�R�FRPSRUWDPHQWR�GDV�SDUWtFXODV�SDUD�HOHYDGDV�YHORFLGDGHV�GR�DU��2EVHUYD�VH�TXH�� SDUD� HOHYDGDV� YHORFLGDGHV� GR� DU�� D� YHORFLGDGH� PpGLD� GDV� SDUWtFXODV� VH� DSUR[LPD�UDSLGDPHQWH�j�GR�IOXLGR�GH�DUUDVWH����

��� 5()(5Ç1&,$6�
�$EDGLH��(���������$SRVWLOD�&UDTXHDPHQWR�&DWDOtWLFR��3HWUREUiV���D�YHUVmR���
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