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'LYHUVDV� SDWRORJLDV� GR� WUDWR� YRFDO� VmR� FDUDFWHUL]DGDV� SHOD� GLPLQXLomR� GD�FRPSODFrQFLD� H�RX� HODVWLFLGDGH�� $� DYDOLDomR� FOtQLFD� GD� HYROXomR� GR� WUDWDPHQWR�JHUDOPHQWH� p� UHDOL]DGD� GH� IRUPD� YLVXDO� H� EDVHDGD� QD� GLPLQXLomR� GD� VLQWRPDWRORJLD�DSUHVHQWDGD�� YLVWR� QmR� H[LVWLUHP� PpWRGRV� TXDQWLWDWLYRV� SDGURQL]DGRV�� $� WpFQLFD� GH�ILOWUDJHP� KRPRPyUILFD� SHUPLWH� XPD� HVWLPDWLYD� GD� IXQomR� GH� WUDQVIHUrQFLD� GR� WUDWR�YRFDO� H� WHP� VLGR� XWLOL]DGD� FRP� VXFHVVR� QD� iUHD� GH� SURFHVVDPHQWR� GH� YR]��2�SUHVHQWH�WUDEDOKR� DSUHVHQWD� RV� UHVXOWDGRV� SUHOLPLQDUHV� GH� XP�HVWXGR� VREUH� D� SRWHQFLDOLGDGH� GR�XVR� GH� ILOWUDJHP� KRPRPyUILFD� FRPR� XPD� IHUUDPHQWD� SDUD� D� DYDOLDomR� GDV� FRQGLo}HV�DQDW{PLFDV� GR� WUDWR� YRFDO�� 6mR� DSUHVHQWDGRV� UHVXOWDGRV� FRPSDUDWLYRV� UHIHUHQWHV� j�DQiOLVH�GR�FHSVWUXP��UHVSRVWD�DR�LPSXOVR�GR�WUDWR�YRFDO�H�HVSHFWUR�GH�SRWrQFLD�ILOWUDGR��EHP�FRPR�VXDV�SDUWLFXODULGDGHV�H�YDQWDJHQV�VREUH�RV�PpWRGRV�FRQYHQFLRQDLV�GH�DQiOLVH�HVSHFWUDO�� )LQDOL]DQGR�� p� DSUHVHQWDGD� D� SURSRVWD� GH� XP� SURWyWLSR� GH� SURJUDPD� SDUD�DQiOLVH�GH�VLQDLV�GH�YR]�XWLOL]DQGR�DV�UHIHULGDV�WpFQLFDV�

3DODYUDV�&KDYH��)LOWUDJHP�+RPRPyUILFD��&HVSWUXP��3URFHVVDPHQWR�GH�6LQDLV
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$EVWUDFW6HYHUDO�SDWKRORJLHV�RI� WKH�YRFDO� WUDFW�DUH�FKDUDFWHUL]HG�E\�WKH�GHFUHDVH�RI� WKH�FRPSODFHQF\�DQG�RU�HODVWLFLW\��7KH�FOLQLFDO�HYDOXDWLRQ�RI�WKH�HYROXWLRQ�RI�WKH�WUHDWPHQW�LV� JHQHUDOO\� DFFRPSOLVKHG� LQ� D�YLVXDO�ZD\�DQG�EDVHG�RQ� WKH�GHFUHDVH�RI� WKH�SUHVHQWHG�V\PSWRPDWRORJ\�� VLQFH�VWDQGDUGL]HG�TXDQWLWDWLYH�PHWKRGV�GRHVQ�W�H[LVW��7KH� WHFKQLTXH�RI�KRPRPRUSKLF� ILOWHULQJ�DOORZV�DQ�HVWLPDWH�RI� WKH� WUDQVIHU� IXQFWLRQ�RI� WKH�YRFDO� WUDFW�DQG�LW�KDV�EHHQ�XVHG�ZLWK�VXFFHVV�LQ�WKH�DUHD�RI�VSHHFK�SURFHVVLQJ��7KLV�ZRUN�SUHVHQWV�SUHOLPLQDU\�UHVXOWV�RI�D�VWXG\�DERXW�WKH�SRWHQWLDOLW\�RI�WKH�XVH�RI�KRPRPRUSKLF�ILOWHULQJ�DV�D� WRRO�IRU� WKH�HYDOXDWLRQ�RI� WKH�DQDWRPLFDO�FRQGLWLRQV�RI� WKH�YRFDO� WUDFW��5HVXOWV�DUH�SUHVHQWHG� IRU� WKH� FHSVWUXP� DQDO\VLV�� LPSXOVH� UHVSRQVH� RI� WKH� YRFDO� WUDFW� DQG� ILOWHUHG�SRZHU� VSHFWUXP�� DV�ZHOO� DV� WKHLU� SDUWLFXODULWLHV� DQG� DGYDQWDJHV� RYHU� WKH� FRQYHQWLRQDO�PHWKRGV�RI�VSHFWUXP�DQDO\VLV��&RQFOXGLQJ��WKH�SURSRVDO�RI�D�SURWRW\SH�LV�SUHVHQWHG�IRU�DQDO\VLV�RI�VSHHFK�VLJQDOV�XVLQJ�WKH�UHIHUUHG�WHFKQLTXHV�
.H\ZRUGV��+RPRPRUSKLF�)LOWHULQJ��&HSVWUXP��6LJQDO�3URFHVVLQJ
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1DV�~OWLPDV�GpFDGDV��D� LQIRUPiWLFD�YHP�JDQKDQGR�XPD�PDLRU� LPSRUWkQFLD�QR�GHVHQYROYLPHQWR� GH� VLVWHPDV� TXH� DX[LOLDP� D� 0HGLFLQD�� $WXDOPHQWH� D� XWLOL]DomR� GH�FRPSXWDGRUHV� QD� iUHD� GD� VD~GH� �FRQVXOWyULRV�� FOtQLFDV�� ODERUDWyULRV�� HWF��� p� XP� GRV�VHJPHQWRV� GR� PHUFDGR� TXH� PDLV� FUHVFHP�� 2� EDL[R� FXVWR� GR�KDUGZDUH H� D� RIHUWD� GH�GLYHUVRV� VRIWZDUHV HVSHFLDOL]DGRV� YrP� GHVSHUWDQGR� D� FRPXQLGDGH� PpGLFD� SDUD� D�LPSRUWkQFLD� GD� LQIRUPiWLFD� H� GH� FRPR� HOD� SRGH� DXPHQWDU� VXD� SURGXWLYLGDGH� H�FRQVHT�HQWHPHQWH�VHXV�EHQHItFLRV�+RMH�p�UDUR�XP�SURILVVLRQDO�TXH�QmR�GLVSRQKD�GR�VHX�FRPSXWDGRU��TXH�D�FDGD�GLD�TXH�SDVVD�VH�WRUQD�PDLV�SRWHQWH��SDUD�DX[LOLDU�QD�VXD�SURILVVmR��1yV�SRGHPRV�YHU�D�LQIRUPiWLFD�DX[LOLDQGR�PpGLFRV�QD�FDUGLRORJLD��QD�XOWUD�VRQRJUDILD��QD�ILVLRWHUDSLD��HWF�
��� 2EMHWLYRV

����� *HUDLV
2�REMHWLYR�GHVWH�WUDEDOKR�p�UHDOL]DU�XP�HVWXGR�VREUH�D�SRWHQFLDOLGDGH�GR�XVR�GH�WpFQLFDV�GH�ILOWUDJHP�FRPR�XPD�IHUUDPHQWD�SDUD�D�DYDOLDomR�GDV�FRQGLo}HV�FOtQLFDV�GR�WUDWR�YRFDO�

����� (VSHFtILFRV2V� REMHWLYRV� HVSHFtILFRV� SDUD� HVWH� SURMHWR� VmR� SHVTXLVDU� DV� FDUDFWHUtVWLFDV� GR�VLQDO�GH�YR]��SHVTXLVDU�WpFQLFDV�VREUH�DTXLVLomR�GH�VLQDLV�GH�YR]��SHVTXLVDU�WpFQLFDV�GH�ILOWUDJHP�SDUD�ID]HU�D�DQiOLVH�GDV�YR]HV�GRV�SDFLHQWHV�DQWHV�H�DSyV�R�WUDWDPHQWR��UHDOL]DU�WHVWHV� XWLOL]DQGR� VLQDLV� UHDLV� GH� SDFLHQWHV�� LPSOHPHQWDU� XP� SURWyWLSR� SDUD� DX[LOLDU� QR�GLDJQyVWLFR�GH�SDWRORJLDV�GR�WUDWR�YRFDO�
��� -XVWLILFDWLYD2� GLDJQyVWLFR� FOtQLFR� GD� HYROXomR� GR� WUDWDPHQWR� GH� SDWRORJLDV� YRFDLV� p�UHDOL]DGR� SHOR�PpGLFR� EDVHDQGR�VH� QD� GLPLQXLomR� GD� VLQWRPDWRORJLD� DSUHVHQWDGD� H� GH�
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VXD�H[SHULrQFLD��2�GHVHQYROYLPHQWR�GH�PpWRGRV�TXDQWLWDWLYRV�SHUPLWLULD�DR�FOtQLFR�XPD�DQiOLVH�PDLV�FRQVLVWHQWH�QR�DX[tOLR�DR�GLDJQyVWLFR�'LYHUVRV� WUDEDOKRV� DERUGDP�HVWH� WHPD��SRGHPRV�FLWDU�� �526$��������� �=+8������� $� LQIRUPiWLFD� QD� PHGLFLQD� p� XPD� iUHD� HP� SOHQR� GHVHQYROYLPHQWR� H� DVDWLVIDomR� GH� YHU� XP� WUDEDOKR� VHQGR� XVDGR� SDUD� DMXGDU� QD� FXUD� GH� GRHQoDV� FRPSHQVD�WRGR�R�HVIRUoR�GLVSHQVDGR�SDUD�D�UHDOL]DomR�GR�PHVPR�
��� 0RWLYDomR

(VWH� GRFXPHQWR� SRGHUi� FRQWULEXLU� SDUD� SHVTXLVDV� SRVWHULRUHV� QD� iUHD� GH�SURFHVVDPHQWR� GH� VLQDLV� GH� YR]�� GH� WpFQLFDV� GH� ILOWUDJHP�� PDLV� HVSHFLILFDPHQWH� D�ILOWUDJHP�KRPRPyUILFD�� ILOWUDJHP�GLJLWDO�� H�D�7UDQVIRUPDGD�'LVFUHWD�GH�)RXULHU��$OpP�GLVVR��SRGHUi�DX[LOLDU�QR�GHVHQYROYLPHQWR�GH�QRYDV�WpFQLFDV�HHTXLSDPHQWRV�QD�iUHD�GD�PHGLFLQD�SDUD�R�WUDWDPHQWR�YRFDO�
��� 2UJDQL]DomR2�SURMHWR�HVWi�GLYLGLGR�HP�FLQFR�SDUWHV�$�,QWURGXomR�DSUHVHQWD�XPD�YLVmR�JHUDO�VREUH�R�DVVXQWR�GR�SURMHWR�EHP�FRPR�RV�REMHWLYRV��DV�MXVWLILFDWLYDV�H�PRWLYDomR�SDUD�D�UHDOL]DomR�GR�PHVPR��2V�)XQGDPHQWRV�7HyULFRV�DSUHVHQWDP�XPD�YLVmR�WHyULFD�VREUH�R�SURFHVVDPHQWR�GH�VLQDLV�GH�YR]��&RPR�p�D�DQDWRPLD�GR�WUDWR�YRFDO��GHVFULomR�GDV�SDWRORJLDV�UHODFLRQDGDV�j�YR]��FDUDFWHUtVWLFDV�GR�SURFHVVDPHQWR�GH�YR]��PpWRGRV�GH�DTXLVLomR�GH�VLQDLV�GH�YR]�HGHVFULomR�GH�WpFQLFDV�GH�SURFHVVDPHQWR�GH�VLQDLV��$�$QiOLVH�GRV�6LQDLV�GH�9R]�DSUHVHQWD�RV�UHVXOWDGRV�REWLGRV�DWUDYpV�GD�DQiOLVH�GH�YR]�GH�SDFLHQWHV�DQWHV�H�DSyV�R�WUDWDPHQWR��2�3URWyWLSR�DSUHVHQWD�XPD� EDVH� SDUD� XP� SRVVtYHO�VRIWZDUH GH� DX[tOLR� FOtQLFR� DR�GLDJQyVWLFR� GH� SDWRORJLDV�YRFDLV� GHVHQYROYLGR� QD� OLQJXDJHP� GH� SURJUDPDomR� 'HOSKL�� 1D� &RQFOXVmR� VmR�DSUHVHQWDGDV� DV� FRQFOXV}HV� VREUH� D� DQiOLVH� GH� VLQDLV� GRV� SDFLHQWHV�� DVVLP� FRPR� DV�SRVVLELOLGDGHV� IXWXUDV� GH� DQiOLVH� H� GH� GHVHQYROYLPHQWR� GH� XP�VRIWZDUH�� WHQGR� FRPR�EDVH�R�SURWyWLSR�
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� )XQGDPHQWRV�7HyULFRV
��� $QDWRPLD�H�3ULQFtSLRV�)XQFLRQDLV�GR�$SDUHOKR�)RQDGRU

)LJXUD���� 'LDJUDPD�GRV�yUJmRV�TXH�FRPS}HP�R�DSDUHOKR�IRQDGRU�KXPDQR

9iULRV�yUJmRV�VmR�UHVSRQViYHLV�SHOD�SURGXomR�GD�YR]�KXPDQD��)LJXUD�������'R�SRQWR�GH�YLVWD�IRQDWyULR��HQFRQWUDPRV��QR�IDODQWH��R�SURGXWRU��R�FRQGXWRU��R�YLEUDGRU��R�UHVVRDGRU�H�R�DUWLFXODGRU�2� 3URGXWRU� p� FRQVWLWXtGR� SHORV� SXOP}HV� H� P~VFXORV� UHVSLUDWyULRV�� TXH�SURYRFDP�D�LQVSLUDomR�H�H[SLUDomR��$� FDL[D� WRUiFLFD� p� IRUPDGD� SRVWHULRUPHQWH� SHOD� FROXQD� YHUWHEUDO� H�DQWHULRUPHQWH�� SHOR� RVVR� HVWHUQR� H� GR]H� SDUHV� GH� FRVWHODV� TXH� OLJDP� j� FROXQD� H� DR�HVWHUQR��IRUPDQGR�DUFRV��(VVD�DUPDomR�p�PyYHO��SRLV�DV�GR]H�FRVWHODV�DUWLFXODP�VH�SDUD�WUiV� FRP� D� DMXGD� GDV� YpUWHEUDV� GRUVDLV� H� SDUD� IUHQWH�� SRU� LQWHUPpGLR� GDV� FDUWLODJHQV�FRVWDLV�
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2V�SXOP}HV�HVWmR�FRQWLGRV�QD�FDL[D�WRUiFLFD��H�DOpP�GH�RXWUDV�IXQo}HV��HOHV�VmR�HVVHQFLDLV�SDUD�D�UHVSLUDomR��2�YROXPH�GH�DU�GRV�SXOP}HV�YDULD�GH�IDODQWH�SDUD�IDODQWH��PDV�VHPSUH�DXPHQWD�QD�LQVSLUDomR�H�GLPLQXL��QD�H[SLUDomR��1R�LQWHULRU�GH�FDGD�XP�GRV�SXOP}HV�HVWmR�RV�EU{QTXLRV�LQWUDSXOPRQDUHV�2� GLDIUDJPD� p� XP� P~VFXOR� TXH� VH� DEDL[D� GXUDQWH� D� LQVSLUDomR� H� VREH� QD�H[SLUDomR��4XDQGR� DEDL[D�� IRUPD�XPD�SUHVVmR� QHJDWLYD� H� R� DU� HQWUD� QRV� SXOP}HV��1D�H[SLUDomR�� R� GLDIUDJPD� VREH�� GLPLQXLQGR� R� YROXPH� SXOPRQDU� H� R� DU� FRQWLGR� QRV�SXOP}HV�VDL�DWLYDPHQWH�2�&RQGXWRU� p� IRUPDGR�SRU� XP� FRQMXQWR�GH� WXERV� GR� DSDUHOKR� IRQDGRU� TXH�VmR�UHVSRQViYHLV�SHOR�SHUFXUVR�GH�FRUUHQWH�GH�DU��6mR�HOHV��EU{QTXLRV��WUDTXpLD��ODULQJH��IDULQJH��ERFD�H�IRVVDV�QDVDLV�2V� EU{QTXLRV� VmR� UHVXOWDQWHV� GD� ELIXUFDomR�GD� WUDTXpLD�� GLVWLQJXLQGR�VH�XP�j�GLUHLWD�H�RXWUR�j�HVTXHUGD��$PERV�GLULJHP�VH�REOLTXDPHQWH�SDUD�EDL[R�DWp�DWLQJLUHP�R�KLOR�GR�SXOPmR�FRUUHVSRQGHQWH��$�WUDTXpLD�p�XP�WXER�TXH�SDUD�D�IRQDomR�IXQFLRQD�FRPR�FRQGXWRU�GH�FRUUHQWH�GH�DU�GRV�EU{QTXLRV�SDUD�D� ODULQJH��(P�VHX�WUDMHWR��HOD�p�XP�FDQDO�~QLFR��IRUPDGR�SRU�DQpLV�FDUWLODJLQRVRV��TXH�D�WRUQDP�LUUHJXODU�H�FRORFD�VH��DVVLP�FRPR�D�ODULQJH��j�IUHQWH�GR�FDQDO�DOLPHQWDU��,QLFLDOPHQWH��D� WUDTXpLD�RFXSD�D�SDUWH� LQIHULRU�GR�SHVFRoR�H�GHSRLV�SHQHWUD�QR�WyUD[��&RPR�FRQGXWRU�QD�LQVSLUDomR��D�WUDTXpLD�FRQGX]�R�DU�GD�ODULQJH�SDUD�RV�EU{QTXLRV��H�QD�H[SLUDomR�R�WUDMHWR�p�LQYHUVR��3RU�VHU�HOiVWLFD��D�WUDTXpLD�DFRPSDQKD�D�ODULQJH�HP�VHXV�PRYLPHQWRV�&RPR�FRQGXWRU��D�ODULQJH�p�XP�WXER�P~VFXOR�FDUWLODJLQRVR��TXH�OHYD�D�FRUUHQWH�GH�DU�GD�IDULQJH�SDUD�D�WUDTXpLD��3DUD�D�IRQDomR��D�ODULQJH�p�R�YLEUDGRU�$� IDULQJH�� FRPR� FRQGXWRU�� p� XP� WXER� P~VFXOR�PHPEUDQRVR�� VLWXDGR� QR�SHVFRoR�� OLJDGR� LQWHULRUPHQWH�SRU�XP� ODGR�j� ODULQJH��H�SRU�RXWUR�DR�HV{IDJR��1D�SDUWH�VXSHULRU� FRPXQLFD�VH� FRP� DV� FDYLGDGHV� QDVDO� H� EXFDO�� 3DUD� D� IRQDomR�� D� IDULQJH� p�UHVVRDGRU�2�9LEUDGRU� p�IRUPDGR�SHOD�ODULQJH�H�FRUGDV�YRFDLV�
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)LJXUD���� /DULQJH�HP�YiULDV�SRVLo}HV
$� ODULQJH� WHP� R� SDSHO� GH� YLEUDGRU�� SRLV� p� Dt� TXH� VH� SURGX]� D� PDUFD� GD�VRQRULGDGH�VREUH�RV�VRQV�VXUGRV��GLIHUHQFLDQGR�VH�DVVLP�RV�VRQV�GR�LGLRPD�3RUWXJXrV��TXH� VH� FDUDFWHUL]D� SRU� VHU� EDVWDQWH� VRQRUR�� SRLV� WHPRV� SRXFDV� DUWLFXODo}HV� VXUGDV��DSHQDV�� >3�� 7�� .�� )�� 6�� â�� 7â�� 76@�� WRGDV� DV� GHPDLV� VmR� VRQRUDV�� (OD� OLPLWD�VH�DQWHULRUPHQWH� FRP� D� FDUWLODJHP� WLUyLGH� H� SRVWHULRUPHQWH� FRP� D� FULFyLGH� �)LJXUD������6XD�IL[DomR�p�GHYLGD�j�WUDTXpLD��QD�SDUWH�LQIHULRU��j�IDULQJH��QD�VXSHULRU��H�SRU�XP�FHUWR�Q~PHUR�GH�P~VFXORV�H�OLJDPHQWRV�HVWi�SUHVD�GH�XP�ODGR�DR�RVVR�KLyLGH�H�GH�RXWUD�j�EDVH�GR�WyUD[�$�ODULQJH�p�FRPSRVWD�SHODV�FDUWLODJHQV��FULFyLGH��DULWHQyLGHV��WLUyLGH��HSLJORWH�H�RXWUDV�FDUWLODJHQV��TXH�SDUD�D�SURGXomR�GH�VRQRULGDGH��QmR�VmR�WmR�LPSRUWDQWHV�
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)LJXUD���� &RUGDV�YRFDLV�DGX]LGDV

)LJXUD ��� &RUGDV�YRFDLV�DEGX]LGDV
$V� FRUGDV� YRFDLV� VmR� IRUPDGDV� SHOR� P~VFXOR� YRFDO� H� UHFREHUWDV� SRU�OLJDPHQWRV��HODV�VmR�DV�GXDV�SUHJDV�LQIHULRUHV��)LJXUD���� H�)LJXUD �����GH�GRLV�SDUHV�GH�SUHJDV�VLWXDGRV�XP�GH�FDGD�ODGR�GD�IDFH�LQWHUQD�GD�ODULQJH��1D�IUHQWH��DV�FRUGDV�YRFDLV�HVWmR� ORFDOL]DGDV� QR� kQJXOR� GD� FDUWLODJHP� WLUyLGH�� H� DWUiV� QD� DSyILVH� YRFDO� GDV�DULWHQyLGHV��$R�YLEUDUHP��SHOR�PRYLPHQWR�GRV�P~VFXORV� ODUtQJHRV��DEUHP�H� IHFKDP�D�JORWH�� YLEUDQGR� YHUWLFDO� H� KRUL]RQWDOPHQWH�� $V� SUHJDV� VXSHULRUHV� �GRV� GRLV� SDUHV�� VmR�GHQRPLQDGDV� IDOVDV� FRUGDV� YRFDLV� RX� SUHJDV� YHVWLEXODUHV� H� QmR� WHP� SDSHO� LPSRUWDQWH�SDUD�D�IRQDomR�$�*ORWH�p�R�HVSDoR�GHOLPLWDGR�HQWUH�DV�FRUGDV�YRFDLV��)LJXUD ������(VVD�HVSpFLH�GH�IHQGD�WHP�XPD�IXQomR�UHVSLUDWyULD�H�RXWUD�YRFDO��6XD�IRUPD�p�YDULDGD�H�GHSHQGH�GD�SRVLomR� WRPDGD� SHODV� FRUGDV� YRFDLV�� $� JORWH� HVWDQGR� DEHUWD�� R� VRP� p� VXUGR�� HVWDQGR�IHFKDGD��)LJXUD�������R�VRP�p�VRQRUR�
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3DUD�D�SURGXomR�GR�VRP��DV�FRUGDV�YRFDLV�FRQWUDHP�VH�VRE�R�HIHLWR�GR�LQIOX[R�QHUYRVR� TXH� YHP� DWLYDU� DV� ILEUDV� PXVFXODUHV� GR� WLUR�DULWHQRLGHDQR� LQWHUQR�� (QWmR� DV�ILEUDV� FRQWUDHP�VH� H� SRU� FRQVHT�rQFLD� DX[LOLDP� D� FRUUHQWH� GH� DU� D� VHSDUDU� DV� FRUGDV�YRFDLV�� SHUPLWLQGR� TXH� D� SUHVVmR� GR� DU� VXEJOyWLFR� LQVLQXH�VH� HQWUH� HODV�� $� UHDomR�HOiVWLFD�TXH�QDVFH�SHOD�FRQWUDomR�GRV�P~VFXORV��OHYD�DV�D�XQLUHP�VH�QRYDPHQWH��$VVLP�SHUPDQHFHP�DWp�TXH�XP�QRYR�LQIOX[R�GR�UHFRUUHQWH�DV�DWLQMD��(P�VtQWHVH��R�PHFDQLVPR�GH� SURGXomR� GH� VRQRULGDGH� p� GDGR� SHOD� IUHT�rQFLD� GRV� LQIOX[RV� GR� QHUYR� UHFRUUHQWH��ID]HQGR�FRP�TXH� DV� ILEUDV�GR�P~VFXOR�YRFDO� FRQWUDLDP�VH� H�GHVFRQWUDLDP�VH� VREUH�DV�LQVHUo}HV�FRQWLGDV�QD�PDUJHP�OLYUH�GDV�FRUGDV�YRFDLV��OHYDQGR�DV�D�YLEUDU�FRP�PDLRU�RXPHQRU�LQWHQVLGDGH�2�5HVVRDGRU��p�FRQVWLWXtGR�SRU�YHQWUtFXORV��IDULQJH��D�ERFD�H�DV�IRVVDV�QDVDLV��1R�DWR�IRQDWyULR��R�VRP�IRL�IRUPDGR�QD�ODULQJH��SHODV�YLEUDo}HV�GDV�FRUGDV�YRFDLV��0DV�SDUD� TXH� KDMD� UHVVRQkQFLD�� p� QHFHVViULR� TXH� D� IUHT�rQFLD� GR� FRUSR� UHVVRDGRU� VHMD� D�PHVPD�GR�FRUSR�YLEUDGRU�2V�YHQWUtFXORV�HVWmR�ORFDOL]DGRV�QD�UHJLmR�VXSUDJOyWLFD��(OHV�VmR�GXDV�SHTXHQDV�FDYLGDGHV�XPD�GH�FDGD�ODGR�GD�ODULQJH��HQWUH�R�SDU�GH�SUHJDV�VXSHULRU�H�LQIHULRU��(VWDV�SHTXHQDV�FDYLGDGHV�SRU�YH]HV�SRGHP�WHU�R�SDSHO�GHUHVVRDGRUHV�$�IDULQJH�p�D�SDUWH�SURIXQGD�GD�ERFD�H�FRQVWLWXL�VH�FRPR�XP�WXER�FRP�GLUHomR�YHUWLFDO��WHQGR�QD�SDUWH�LQIHULRU�OLJDomR�FRP�R�DSDUHOKR�UHVSLUDWyULR��SHOD�ODULQJH�H�FRP�R�DSDUHOKR� GLJHVWLYR�� SHOR� HV{IDJR�� 2� FRQWUROH� HQWUH� R� GLJHVWLYR� H� R� UHVSLUDWyULR� p�UHDOL]DGR�SHOD�HSLJORWH��TXH�p�VLWXDGD�QD�SDUWH�VXSHULRU�GD�ODULQJH�$� FDYLGDGH� EXFDO� HVWi� VHSDUDGD� GD� FDYLGDGH� IDUtQJHD� SHORV� PRYLPHQWRV� GD�OtQJXD��DX[LOLDGD�SHORV�yUJmRV�TXH� OLPLWDP�D� IDULQJH��YpX�SDODWLQR�H�~YXOD��e� IRUPDGD�SRU�GXDV�SRUo}HV�yVVHDV��FKDPDGDV�PD[LODUHV�VXSHULRU�H�LQIHULRU��UHYHVWLGDV�SRU�SDUHGHV�HOiVWLFDV� H�PyYHLV�� DV� ERFKHFKDV� H� QD� IUHQWH�� RV� OiELRV��2V� JUDXV� GH� DEHUWXUD� GD� ERFD�DUWLFXODGRV� FRP� RV� PRYLPHQWRV� GD� OtQJXD�� GR� YpX� SDODWLQR� H� OiELRV� SRVVLELOLWDP� DV�PXGDQoDV�FRQVWDQWHV�GHVWD�FDYLGDGH�LUUHJXODU��SURYRFDQGR�DVVLP�UHVVRQkQFLDV�GLVWLQWDV��&DVR� D� FRUUHQWH� GH� DU� UHVVRH� DSHQDV� QD� FDYLGDGH� EXFDO�� WHUHPRV� RV� VRQV� RUDLV�� &DVR�UHVVRH�QD�ERFD�H�IRVVDV�QDVDLV��WHPRV�RV�VRQV�QDVDLV�$V� FDYLGDGHV� QDVDLV� VLWXDP�VH� DFLPD� GD� FDYLGDGH� EXFDO�� WHQGR� FRPXQLFDomR�FRP� R� WXER� IDUtQJHR� SHOD� FDYLGDGH� ULQR�IDUtQJHD�� (VWH� RULItFLR� HVWi� DEHUWR� RX� IHFKDGR�GHSHQGHQGR�GRV�PRYLPHQWRV�GRV�P~VFXORV�GR�YpX�SDODWLQR�TXH�OHYDQWDP�RX�DEDL[DP�D�~YXOD�



��

2�$UWLFXODGRU��FRPSUHHQGH�RV�yUJmRV�VLWXDGRV�QD�ERFD�H�TXH�VmR�UHVSRQViYHLV�SHOD�PRGLILFDomR�GR�VRP��VmR�HOHV��PD[LODU�LQIHULRU�H�GHQWHV��OtQJXD��OiELRV��~YXOD��YpX�SDODWLQR��PD[LODU�VXSHULRU�H�GHQWHV��DOYpRORV�H�SDODWR�'HSHQGHQGR�GRV�PRYLPHQWRV�GH�DEHUWXUD�H�IHFKDPHQWR�GD�FDYLGDGH�EXFDO��RV�VRQV� GR� 3RUWXJXrV� VH� FODVVLILFDP� FRPR�� DEHUWRV�� OLJHLULVVLPDPHQWH� IHFKDGRV��OLJHLUDPHQWH�IHFKDGRV��PHQRU�IHFKDPHQWR��PDLRU�IHFKDPHQWR�$�OtQJXD�p�XP�yUJmR�PXVFXORVR�H�PXLWR�iJLO��VLWXDGR�QR�HVSDoR�SDUDEyOLFR�TXH�DV�DUFDGDV�GHQWiULDV�GHVFUHYHP��e�R�yUJmR�DUWLFXODGRU�SULQFLSDO�SDUD�D�IRQDomR�2V�OiELRV�VmR�SUHJDV�P~VFXOR�PHPEUDQRVDV�VLWXDGDV�QD�SDUWH�DQWHULRU�GD�ERFD�HP�Q~PHUR�GH�GRLV��VXSHULRU�H� LQIHULRU��&RPR�DUWLFXODGRUHV�RV�OiELRV�VmR�UHVSRQViYHLV�SHORV�VRQV�ODELDLV�GR�3RUWXJXrV�2� PD[LODU� VXSHULRU� p� XP� RVVR� PXLWR� UHVLVWHQWH� H�IL[R�� DWUDYHVVDGR� SRU� XP�JUDQGH�Q~PHUR�GH�QHUYRV�H�DSUHVHQWD��HP�VXD�ERUGD�OLYUH��RV�GHQWHV�VXSHULRUHV��LQVHULGRV�HP�VHXV�UHVSHFWLYRV�DOYpRORV�H�JHQJLYDV�2V�GHQWHV�VXSHULRUHV�IRUPDP�UHJL}HV�GH�DUWLFXODomR�GRV�VRQV��FODVVLILFDQGR�RV�FRPR�GHQWDLV��ODELRGHQWDLV�H�GHQWDLV�DOYHRODUHV��2V�GHQWHV�LQFLVLYRV�IRUPDP�D�UHJLmR�GR�DUWLFXODGRU�� RV� GHPDLV� GHQWHV� VXSHULRUHV� VHUYHP� GH� SRQWR� GH� DSRLR� SDUD� DV� ERUGDV�ODWHUDLV�GD�OtQJXD�GXUDQWH�D�DUWLFXODomR�GH�YiULRV�RXWURV�VRQV�2�YpX�SDODWLQR�p�XP�FRQMXQWR�P~VFXOR�PHPEUDQRVR�TXH�QD�SDUWH�DQWHULRU�HVWi�OLJDGR� DR� SyV�SDODWR� H� QD� SRVWHULRU� p� LQFOLQDGR� H� WHUPLQD� YHUWLFDOPHQWH� QXPD� SRUomR�FKDPDGD� ~YXOD�� $� UHJLmR� GR� YpX� SDODWLQR� p�PyYHO� H� FRQWUDL�VH� HP�PRYLPHQWRV� SDUD�EDL[R� H� SDUD� FLPD��4XDQGR� DEDL[D� HOH� HQWUD� HP� FRQWDWR� FRP�R� SyV�GRUVR� GD� OtQJXD� H�LQWHUFHSWD�D�FRPXQLFDomR�GD�FDYLGDGH�EXFDO�FRP�D�IDUtQJHD�$� ~YXOD� p� R� SURORQJDPHQWR� YHUWLFDO� GR� ERUGR� SRVWHULRU� GR� YpX� SDODWLQR�� (OD�DUWLFXOD�D�YLEUDQWH�P~OWLSOD�FODVVLILFDGD�FRPR�XYXODU�
����� 'HVFULomR�GH�3DWRORJLDV([LVWHP�YiULDV�SDWRORJLDV�YRFDLV�H�VHUmR�GHVFULWDV�DEDL[R�DOJXPDV�GHODV�

1yGXOR�HP�3UHJDV�9RFDLV��e�XP�SURFHVVR�LQIODPDWyULR�ORFDOL]DGR�QD�W~QLFD�PXFRVD�GD�SDUWH� PHQEUDQiFHD� GD� SUHJD� YRFDO�� HQWUH� VHX� WHUoR� DQWHULRU� H� PpGLR�� JHUDOPHQWH�ELODWHUDLV��FRQVHT�HQWHV�DR�DEXVR�YRFDO��2FRUUH�SUHGRPLQDQWHPHQWH�HP�PHQLQRV��DWp�RV���� DQRV�� H� HP� DGXOWRV� SULQFLSDOPHQWH� GR� VH[R� IHPLQLQR�� �+81*5,$�� �������$/%(51$=�������



��

/DULQJLWH� $JXGD� RV� SURFHVVRV� LQIODPDWyULRV� DJXGRV� GD� ODULQJH� WUDGX]HP�VH� SRU�VLQWRPDWRORJLD� GHFRUUHQWH� GH� GLVW~UELRV� GDV� IXQo}HV� ODUtQJHDV�� LVWR� p�� SHUWXUEDo}HV� GD�IRQDomR��GLVIRQLD�GLVFUHWD�DWp�D�DIRQLD���GD�UHVSLUDomR��VLPSOHV�GLVSQpLD�DWp�D�DVIL[LD��H�GRV�UHIOH[RV�QDWXUDLV�GH�GHIHVD���+81*5,$���������$/%(51$=�������/DULQJLWH� &U{QLFD�� FDUDFWHUL]D�VH� SHOD� URXTXLGmR� SHUPDQHQWH�� HP� PDLRU� RX� PHQRU�LQWHQVLGDGH�� JHUDOPHQWH� DFRPSDQKDGD� GH� H[SHFWRUDomR� PXFR�FDWDUUDO�� SULQFLSDOPHQWH�SHOD�PDQKm��REULJDQGR�R�SDFLHQWH�D� WRVVLU� H�D� UDSDU�D�JDUJDQWD��$V�FDXVDV�GH� ODULQJLWH�FU{QLFD�PDLV�FRPXQV�VmR��VXUWRV�IUHT�HQWHV�GH�ODULQJLWH�DJXGD��XVR�H[DJHUDGR�GH�WDEDFR�H� iOFRRO�� LQDODomR� GH� VXEVWkQFLDV� LUULWDQWHV� QRV� DPELHQWHV� SURILVVLRQDLV�� H[SRVLomR�FRQWLQXDGD�DR�FDORU�RX�DR�IULR���+81*5,$���������$/%(51$=�������3yOLSR��VmR�JHUDOPHQWH�WXPRUHV�EHQLJQRV�~QLFRV�ORFDOL]DGRV�DR�QtYHO�GD�ERUGD�OLYUH��RX�PDLV�UDUDPHQWH��QDV�IDFHV�VXSHULRU�H�LQIHULRU�GDV�SUHJDV�YRFDLV��$�IRUPDomR�GRV�SyOLSRV�p� VHFXQGiULD� D� ODULQJLWHV� DJXGDV� RX�� PDLV� IUHT�HQWHPHQWH�� D� ODULQJLWHV� FU{QLFDV�� $�ORFDOL]DomR�PDLV�FRPXP�QD�ERUGD�OLYUH�GDV�FRUGDV�YRFDLV��LPSRVVLELOLWDQGR�D�FRDSWDomR�GDV� PHVPDV�� GHWHUPLQD� R� VLQWRPD� PDLV� IUHT�HQWH� GR� SyOLSR� ODUtQJHR�� D� URXTXLGmR���+81*5,$���������$/%(51$=�������3DSLORPD�� VmR� WXPRUHV� EHQLJQRV� TXH� VH� FDUDFWHUL]DP� SRU� DFHQWXDGD� WHQGrQFLD�UHFLGLYDQWH��$SUHVHQWDP�FRU�EUDQFR�DFLQ]HQWDGR�RX�UyVHR��FRP�DVSHFWR�YHJHWDQWH�� WLSR�FRXYH�IORU�� VpVVLO� RX� SHGLFXODGR�� LPSODQWDGR� KRUD� QD� FRUGD� YRFDO�� RUD� QD� FRPLVVXUD�DQWHULRU�� RUD� QD� IDL[D� YHQWULFXODU� H�� PDLV� UDUDPHQWH�� QD� HSLJORWH� H� SUHJD� DUtWHQR�HSLJOyWLFD�� $� VLQWRPDWRORJLD� WUDGX]�VH� SRU� URXTXLGmR� H� GLILFXOGDGH� UHVSLUDWyULD�� HVWD�~OWLPD�H[FHSFLRQDO�QR�DGXOWR�H�IUHT�HQWH�QD�FULDQoD����+81*5,$���������$/%(51$=�������&kQFHU�GH�/DULQJH��D�ORFDOL]DomR�PDLV�IUHT�HQWH�GR�FkQFHU�ODUtQJHR�p�DR�QtYHO�GR�WHUoR�PpGLR�RX�GR�WHUoR�DQWHULRU�GD�SUHJD�YRFDO��2�SULPHLUR�VLQWRPD�D�VXUJLU�p�D�URXTXLGmR��TXH�p�GXUDGRXUD���+81*5,$���������$/%(51$=�������
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��� 'HVFULomR�H�&DUDFWHUL]DomR�GH�6LQDLV�GH�9R]
1HVWD� VHomR� RV� VLQDLV� GH� YR]� VHUmR� GHVFULWRV�� QmR� VRE� DVSHFWRV� FOtQLFRV� RX�DQDW{PLFRV�� PDV� VLP� VRE� XPD� YLVmR� PDWHPiWLFD� H� FRPR� XP� SURFHVVR� ItVLFR�� (VWH�HQIRTXH� LQWHUGLVFLSOLQDU� SRVVLELOLWD� D� FRPSUHHQVmR� GDV� WpFQLFDV� H� DUWLItFLRV� XWLOL]DGRV�SDUD�H[WUDLU�DV�LQIRUPDo}HV�FOtQLFDV�GHVHMDGDV�

����� &DUDFWHUL]DomR�GD�9R]
������� ,QIRUPDomR�/LQJ�tVWLFD

$�YR]�KXPDQD�p�XP�VLVWHPD�FRPSOH[R��HOD�JXDUGD�YiULDV�LQIRUPDo}HVTXH�VmR�QHFHVViULDV�SDUD�R�HQWHQGLPHQWR�GD�IDOD��FRPR�SRU�H[HPSOR��HPRomR��DFHQWXDomR�� WRP�GD�IDOD��WLPEUH��LQIRUPDomR�LQGLYLGXDO�± GH�TXHP�HVWi�IDODQGR���HWF�$� IDOD� p� WUDQVPLWLGD� DWUDYpV� GH� VHQWHQoDV� TXH� VmR� FRQVWUXtGDV� XWLOL]DQGR�XQLGDGHV� EiVLFDV� FKDPDGDV� GH� SDODYUDV�� &DGD� SDODYUD� FRQWpP� VtODEDV� H� FDGD� VtODED��IRQHPDV��TXH�SRGHP�VHU�GHFRPSRVWRV�HP�YRJDLV�H�FRQVRDQWHV�

������� 0HFDQLVPRV�GH�3URGXomR�GH�9R]
4XDQGR�R�VHU�KXPDQR�IDOD��HOH�ID]�XPD�GHWHUPLQDGD�SUHVVmR�VREUH�RV�SXOP}HV�TXH�H[SXOVDP�R�DU��2�DU�HQWmR SDVVD�SHOD�WUDTXpLD�FKHJDQGR�QD�JORWH��$�JORWH�HVWUHLWD�VH�H�DV�FRUGDV�YRFDLV�YLEUDP�FRP�D�SDVVDJHP�GR�VRP�HP�XPD�GHWHUPLQDGD�IUHT�rQFLD��1R�KRPHP��D�IUHT�rQFLD�GH�YLEUDomR�GDV�FRUGDV�YRFDLV�p�GH�����+]�D�����+]��HQTXDQWR�TXH�QD�PXOKHU�p� IUHT�HQWHPHQWH�GH ����+]�D�����+]�H�QDV�FULDQoDV�GH�����+]�D�����+]���',$6�������2�DU�HQWmR�SURVVHJXH�QDV�FDYLGDGHV�UHIOHWLQGR�QDV�SDUHGHV�H�VDLQGR�SHORV�OiELRV�FRPR�XPD�IRUPD�GH�RQGD�GH�VRP�DQDOyJLFD��2V� yUJmRV� DUWLFXODGRUHV� VmR� XVDGRV� SHOR� KRPHP� SDUD� PDQLSXODU� R� VRP�� $OtQJXD��RV�OiELRV��RV�GHQWHV��VmR�XVDGRV�SDUD�PXGDU�R�IRUPDWR�GD�FDYLGDGH�RUDO�



��

2� VRP� SURGX]LGR� SRGH� VHU� YR]HDGR� RX� QmR�YR]HDGR�� 'XUDQWH� XPD� IDOD�YR]HDGD�� DV� FRUGDV� YRFDLV� YLEUDP� HP� XPD� IUHT�rQFLD� FRQKHFLGD� FRPR� IUHT�rQFLD�IXQGDPHQWDO�� PDLV� FRQKHFLGR� FRPR SLWFK�� 2V� VRQV� QmR�YR]HDGRV� VmR� FULDGRV� TXDQGR�QmR�RFRUUH�YLEUDomR�GDV�FRUGDV�YRFDLV��2�DU�HQWmR�SDVVD�SHOR�WUDWR�YRFDO�VHP�RFRUUHU�D�YLEUDomR�GDV�FRUGDV�YRFDLV�RX�HQWmR�RFRUUH�XPD�WXUEXOrQFLD�GHYLGR�D�DOJXPD�FRQVWULomR�RFDVLRQDGD�SHOD�OtQJXD��GHQWHV��OiELRV�RX�JORWH�2V� VRQV� YR]HDGRV� SRGHP� VHU� GHPRQVWUDGRV� SHOD� SURGXomR� GH� YRJDLV� RX�FRQVRDQWHV�± FRQKHFLGR�FRPR�FRQVRDQWHV�YR]HDGDV��HQTXDQWR�TXH�RV�VRQV�QmR�YR]HDGRV�SHOD� SURGXomR� H[FOXVLYDPHQWH� GH� FRQVRDQWHV�� ([LVWHP� GRLV� WLSRV� GH� FRQVRDQWHV�� DV�IULFDWLYDV�H�DV�SORVLYDV��$V�IULFDWLYDV���V���I���VmR�SURGX]LGDV�SRU�XP�IOX[R�WXUEXOHQWR�TXH�RFRUUH�TXDQGR�R�DU�SDVVD�SRU�XPD�FRQVWULomR�QR�WUDWR�YRFDO��$V�SORVLYDV���S����W����N���VmR�VRQV�LPSXOVLYRV�TXH�RFRUUHP�TXDQGR�Ki�XPD�PXGDQoD�UHSHQWLQD�GH�SUHVVmR�SURGX]LGD�SRU�UHWHQomR�H�OLEHUDomR�GH�DU�8P� PRGHOR� GH� SURGXomR� GH� YR]� SRGH� VHU� YLVWR� QD�)LJXUD� ����� &RQIRUPH�PRGHOR�� XP� VLQDO� GH� YR]� p� SURGX]LGR� H[FLWDQGR� R� WUDWR� YRFDO�� RX� VHMD�� DV� IRQWHV� GH�H[FLWDomR� H� D� IRUPD� GR� WUDWR� YRFDO� VmR� LQGHSHQGHQWHV� �,PSXOVH� IURP� *HQHUDWRU� H5DQGRP�1XPEHU�*HQHUDWRU���2XWUR�IDWRU�TXH�DIHWD�D�IDOD�p�D�DPSOLWXGH�H�R�WRP�GD�IDOD��SLWFK���

)LJXUD���� 0RGHOR�GH�SURGXomR�GH�YR]��([WUDtGR�GH��233(1+(,0�������



��

������� &DUDFWHUtVWLFDV�$F~VWLFDV�GD�9R]
2� VRP� SURGX]LGR� SRU� XPD� IDOD� SRGH� VHU� YLVWR� FRPR� XP� VLQDO� DQDOyJLFR�FRQWtQXR�� 2EVHUYDQGR� XP� WUHFKR� GH� IDOD� �)LJXUD� ������ SRGHPRV� YHU� TXH� H[LVWHP�FRPSRQHQWHV� YR]HDGRV� H� QmR�YR]HDGRV�� 'XUDQWH� R� SHUtRGR� YR]HDGR� D� IRUPD� GD� RQGD�FRQVLVWH� GH� FLFORV� TXH� SDUHFHP� FySLDV� H[DWDV� GRV� YL]LQKRV�� DSUHVHQWDQGR� RQGDV�SHULyGLFDV�GH�DPSOLWXGHV�HOHYDGDV��'XUDQWH�R�SHUtRGR�QmR�YR]HDGR�D� IDOD� VH�DSUHVHQWD�FRPR�RQGDV�DOHDWyULDV�GH�SHTXHQD�DPSOLWXGH���3(/721�������

)LJXUD���� ([HPSORV�GH�VRQV�YR]HDGRV�H�QmR�YR]HDGRV��([WUDtGR�GH��3(/721�������
$R�VH�IDODU��R�DU�VREUH�SUHVVmR�GRV�SXOP}HV�SDVVD�SHOR�WUDWR�YRFDO�H�HQWUD�HP�FRQWDWR� FRP� YiULDV� REVWUXo}HV�� OtQJXD�� GHQWHV�� OiELRV�� $OJXPD� GH� VXDV� HQHUJLDV� VmR�DEVRUYLGDV� SRU� HVVDV� REVWUXo}HV�� PXLWDV� VmR� UHIOHWLGDV� SHODV� SDUHGHV�� $V� UHIOH[}HV�RFRUUHP�HP�WRGDV�DV�GLUHo}HV��$OJXPDV�RQGDV�UHVVRQDP�GHQWUR�GR�WUDWR�YRFDO�GH�DFRUGR�FRP�VXD�IUHT�rQFLD�H�FRP�R�IRUPDWR�GR�WUDWR�YRFDO�GR�PRPHQWR�± HVWH�IHQ{PHQR�p�FRQKHFLGR�FRPR�IRUPDQWH��8PD�RQGD�GH�XPD�IDOD�YR]HDGD�FRQWpP�LQ~PHUDV�IRUPDQWHV�PDV�VRPHQWH�DV�SULPHLUDV�VmR�LPSRUWDQWHV�SDUD�D�LQWHOLJLELOLGDGH��$V�IUHT�rQFLDV�GDV�IRUPDQWHV�YDULDP�GH�SHVVRD�SDUD�SHVVRD�GH�DFRUGR�FRP�R�WDPDQKR�GD�FDEHoD�H�RXWURV�IDWRUHV����3(/721�������



��

������� &DUDFWHUtVWLFDV�(VWDWtVWLFDV�GD�9R]
$�DQiOLVH�GR� HVSHFWUR�GH�YR]�GH�KRPHQV� H�PXOKHUHV�PRVWUD�TXH�QmR�H[LVWHP�GLIHUHQoDV� VLJQLILFDWLYDV�� H[FHWR� HP� EDL[DV� IUHT�rQFLDV� ����+]�± ���+]��� 3DUD� RV�KRPHQV� R� HVSHFWUR� VH� PRVWUD� DSUR[LPDGDPHQWH� SODQR� DWp� ���+]�� EDL[DQGR� ��� G%��GHFLEpLV��SRU�RLWDYD�D�SDUWLU�GHVVH�SRQWR��3DUD�DV�PXOKHUHV�D�FXUYD�p�DSUR[LPDGDPHQWH�D�PHVPD��PDV�FRP�XPD�TXHGD�GH����G%�SRU�RLWDYD�SDUD�IUHT�rQFLDV�PHQRUHV�TXH�����+]�

����� 0RGHORV�GH�3URGXomR�GH�9R]
0XLWDV� IRUDP DV� WHQWDWLYDV� GH� VH� SURGX]LU� DUWLILFLDOPHQWH� D� YR]� KXPDQD��WDPEpP�FRQKHFLGD�FRPR�VtQWHVH�GD�YR]��(QWUH�HVVDV�WHQWDWLYDV��DOJXQV�VH�GHVWDFDUDP�H�HQWUH� HOHV� SRGHPRV� FLWDU� R� WUDEDOKR� GH� XP� K~QJDUR� TXH� DSUHVHQWRX� HP� ����� XPD�PiTXLQD� FDSD]� GH� JHUDU� WRGDV� DV� YRJDLV� H� D�PDLRU� SDUWH� GDV� FRQVRDQWHV� GR� DOHPmR� H�ODWLP��EHP�FRPR�SURQXQFLDU�IUDVHV�FXUWDV�QHVVDV�OtQJXDV���52&+$�������2�PRGHOR�GHVVD�PiTXLQD�SRGH�VHU�YLVWR�QD�)LJXUD�����

)LJXUD���� 0RGHOR�GD�PiTXLQD�K~QJDUD�� H[WUDtGR�GH��52&+$�������



��

$� PiTXLQD� XWLOL]DYD� EDVLFDPHQWH� XP� IROH� SDUD� LPSXOVLRQDU� R� DU� DWUDYpV� GD�OtQJXD�YLEUDWyULD�TXH�DR�PRYHU�VH�SURGX]LD�XP�VRP�VHPHOKDQWH�jV�FRUGDV�YRFDLV��$�PmR�GLUHLWD�GR�RSHUDGRU�GHVFDQVDYD�VREUH D�SDODQFD�GH�IROH HQTXDQWR�TXH�D�HVTXHUGD�ILFDYD�HP�XPD�FkPDUD�UHVVRQDQWH�TXH�VLPXODYD�XPD�FDYLGDGH�EXFDO���52&+$�������
��� $TXLVLomR�GH�6LQDLV�GH�9R]

����� &RQYHUVmR�$QDOyJLFR�'LJLWDO
2V�VLQDLV�DQDOyJLFRV�UHVXOWDQWHV�GD�IDOD�KXPDQD�SUHFLVDP�VHU�FRQYHUWLGRV�SDUD�XPD� IRUPD� TXH� R� FRPSXWDGRU� RV� ³HQWHQGD´�� SRLV� RV� FRPSXWDGRUHV� Vy� WUDEDOKDP� HP�PRGR� ELQiULR�� (VVD� FRQYHUVmR� SUHFLVD� VHU� IHLWD� GH� PDQHLUD� TXH� QmR� RFRUUDP� SHUGDV�VLJQLILFDWLYDV�GH�LQIRUPDomR�QR�VLQDO�

������� $PRVWUDJHP�GH�6LQDLV�&RQWtQXRV
$�WpFQLFD�GH�DPRVWUDJHP�GH�VLQDLV�FRQWtQXRV�SHUPLWH�TXH�R�VLQDO�DQDOyJLFR�VHMD�FRQYHUWLGR�SDUD�XPD�IRUPD�GLVFUHWD�DR�ORQJR�GR�WHPSR���)LJXUD�������

)LJXUD���� 6LQDO�DQDOyJLFR�QR�GRPtQLR�WHPSR��D��� 6LQDO�GLVFUHWR�QR�GRPtQLR�WHPSR��E���([WUDtGR�GH��3(/721������



��

8P�PpWRGR� WtSLFR� GH� REWHU� XPD� UHSUHVHQWDomR� GLVFUHWD� D� SDUWLU� GH� XP� VLQDO�FRQWtQXR�QR�WHPSR�p�D�DPRVWUDJHP�SHULyGLFD��GDGD�SHOD�UHODomR�
[>Q@� �[F �Q7��������f ��Q���f (T�������

2QGH� 7�p�R�SHUtRGR�GD�DPRVWUDJHP�$�IUHT�rQFLD�GH�DPRVWUDJHP�HQWmR�p�GDGD�SRU�
IV  �����7 (T�������

1D� SUiWLFD� D� RSHUDomR� GH� DPRVWUDJHP� p� JHUDOPHQWH� LPSOHPHQWDGD� SRU� XP�GLVSRVLWLYR�GHQRPLQDGR�FRQYHUVRU�DQDOyJLFR�GLJLWDO��$�'��0DV� XP� SUREOHPD� VXUJH� TXDQGR� VH� TXHU� R� LQYHUVR�� RX� VHMD�� WHP�VH� R� VLQDO�GLVFUHWR�H�VH�TXHU�R�VLQDO�FRQWtQXR�QR�WHPSR��&RPR�SRGH�VHU�YLVWR�QD�)LJXUD������SHORV�SRQWRV� GR� VLQDO� GLVFUHWR� SRGHP�SDVVDU� XP�RX�PDLV� VLQDLV� FRP�GLIHUHQWHV� IUHT�rQFLDV��PDV TXDO�GHVVHV� VLQDLV�p� UHDOPHQWH�R�VLQDO�RULJLQDO"�(VVH�SUREOHPD�p�FRQKHFLGR�FRPR�DOLDVLQJ�



��

)LJXUD���� $OLDVLQJ��D��6HTXrQFLD�GH�YDORUHV�GLVFUHWRV�QR�WHPSR��E��'XDV�VHQyLGHV�GLIHUHQWHV�TXH�SDVVDP�SHORV�PHVPRV�SRQWRV�GD�VHTXrQFLD�GLVFUHWD��([WUDtGR�GH��/<216�������

$�VROXomR�SDUD�HVVH�SUREOHPD�p�R�7HRUHPD�GH�1\TXLVW��TXH�GHWHUPLQD�TXH�SDUD�VLQDLV� OLPLWDGRV� HP� EDQGD� �SDVVD�EDL[DV�� � D� WD[D� GH� DPRVWUDJHP� GHYH� VHU� QR�PtQLPR�GXDV�YH]HV�D�PDLRU�IUHT�rQFLD�SUHVHQWH�QR�VLQDO�DQDOyJLFR��3RU�H[HPSOR�8P� VLQDO� FRQWtQXR� TXH� SRVVXD� FRPSRQHQWHV� DWp� ����+]� GHYH� VHU� DPRVWUDGR�XWLOL]DQGR�VH� XPD� WD[D� GH� SHOR� PHQRV� ���� +]� SDUD� TXH� VH� SRVVD� UHFRQVWUXt�OR�FRUUHWDPHQWH�
7HRUHPD�GH�1\TXLVW�����IPD[  �ò�IVRQGH��IV p�D�Pi[LPD�FRPSRQHQWH�HP�IUHT�rQFLD�GR�VLQDO

������� 4XDQWL]DomR2�SURFHVVR�GH�TXDQWL]DomR�FRUUHVSRQGH�j�GLVFUHWL]DomR�GD�DPSOLWXGH�GR�VLQDO��$� LQIRUPDomR� FRQWtQXD� p� DSUR[LPDGD� D� XP� QtYHO� ILQLWR� FRUUHVSRQGHQWH�� ,VWR� p�QHFHVViULR�� GD� PHVPD� IRUPD� TXH� QD� RSHUDomR� GH� DPRVWUDJHP� QR� WHPSR�� GHVFULWD�DQWHULRUPHQWH��GHYLGR�DR�IDWR�GRV�FRPSXWDGRUHV�SRVVXtUHP�PHPyULD�ILQLWD�8P�H[HPSOR�GH�XP�VLQDO�TXDQWL]DGR�p�DSUHVHQWDGR�QD�)LJXUD�������
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)LJXUD����� ([HPSOR�GH�XP�VLQDO�GLJLWDOL]DGR��TXDQWL]DomR���([WUDtGR�GH��60,7+������

2X�VHMD��TXDQWR�PDLRU�R�Q~PHUR�GH�QtYHLV�GH�TXDQWL]DomR��ELWV��XVDGR�SDUD�D�TXDQWL]DomR��PDLV�SUy[LPR�GR�RULJLQDO�R�VLQDO�ILFDUi�
����� &RQGLFLRQDPHQWR�GR�6LQDO$� )LJXUD� ���� PRVWUD� XP� GLDJUDPD� HP� EORFRV� GH� XP� VLVWHPD� EiVLFR� GH�SURFHVVDPHQWR�GLJLWDO�GH�VLQDLV��'63�± 'LJLWDO�6LJQDO�3URFHVVLQJ��

)LJXUD����� 'LDJUDPD�GH�XP�'63��([WUDtGR�GH��60,7+�������
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,QLFLDOPHQWH�� R� VLQDO� DQDOyJLFR� p� SURFHVVDGR� SRU� XP� ILOWUR� DQDOyJLFR� SDVVD�EDL[DV�SDUD�OLPLWDU�R�VLQDO�HP�IUHT�rQFLD��,VWR�p�IHLWR�SDUD�SUHYHQLU�R�DOLDVLQJ GXUDQWH�D�DPRVWUDJHP��H�p FKDPDGR�GH�ILOWUR�$QWL�$OLDV��$�VHJXLU��R�VLQDO�SDVVD�SRU�XP�FRQYHUVRU�GLJLWDO�DQDOyJLFR�SURFHGHQGR�DVVLP�D�VXD�GLVFUHWL]DomR� WDQWR�DR� ORQJR�GR� WHPSR�FRPR�HP�DPSOLWXGH��$�SDUWLU�GHVWH�PRPHQWR�R�VLQDO�GH�LQWHUHVVH�SRGH�VHU�PRGLILFDGR�SRU�XP�SURFHVVDGRU� GLJLWDO�� DOWHUDQGR�� HQIDWL]DQGR� RX� UHVWULQJLQGR� VXDV� FDUDFWHUtVWLFDV� DWUDYpV�GH� DOJXP� WLSR� GH� DOJRULWPR� QXPpULFR�� $SyV� HVWH� SURFHVVR�� R� VLQDO� FRQWtQXR� p�UHFRQVWUXtGR� SRU� XP� FRQYHUVRU� GLJLWDO�DQDOyJLFR� H� VXMHLWR� D� XP� VHJXQGR� ILOWUR� SDVVD�EDL[DV� SDUD� UHPRYHU� DV� DOWDV� IUHT�rQFLDV� GHFRUUHQWHV� GD� TXDQWL]DomR�� (VWH� ILOWUR� p�GHQRPLQDGR�GH�)LOWUR�GH�5HFRQVWUXomR�2V� WLSRV� GH� )LOWURV� $QDOyJLFRV� PDLV� XVDGRV� VmR��&KHE\VKHY�� %XWWHUZRUWK H�%HVVHO��&DGD�XP�GHOHV�SRVVXL�GLVWLQWDV�FDUDFWHUtVWLFDV�GH�ILOWUDJHP���60,7+�������
��� 7pFQLFDV�GH�3URFHVVDPHQWR�GH�6LQDLV�$SOLFDGDV�j�9R]

����� )LOWUDJHP�'LJLWDO
$� ILOWUDJHP� GLJLWDO� p� XPD� LPSRUWDQWH� IHUUDPHQWD� SDUD� R� SURFHVVDPHQWR� GH�VLQDLV�� 8PD� GDV� PDQHLUDV� SHODV� TXDLV� SRGHPRV� YHULILFDU� VHXV� HIHLWRV� p� DWUDYpV� GDV�PRGLILFDo}HV� TXH� RFRUUHP� QR� FRQWH~GR� HVSHFWUDO� GR� VLQDO� DSyV� VHX� SURFHVVDPHQWR��3RGHPRV� ID]HU� XPD� DQDORJLD� GD� ILOWUDJHP� FRP�XPD� SHQHLUD� RX� XP� ILOWUR� GH� iJXD�� RX�VHMD��QyV�H[WUDtPRV�GH�XP�VLQDO�VRPHQWH�R�TXH�QRV�LQWHUHVVD�$�ILOWUDJHP�GLJLWDO�QDGD�PDLV�p�GR�TXH�D DSOLFDomR�GH�XP�DOJRULWPR�QXPpULFR�VREUH� D� VHT�rQFLD� GH� YDORUHV� GLVFUHWRV� TXH� FDUDFWHUL]D� XP� VLQDO� DPRVWUDGR�� 2V�SURFHGLPHQWRV�PDWHPiWLFRV� UHODFLRQDGRV� DR� DOJRULWPR� QXPpULFR� SRGHP� VHU� UHDOL]DGRV�DWUDYpV� GH� XP� SURJUDPD� GH� FRPSXWDGRU� �VRIWZDUH�� RX� DWUDYpV� GH� UHDOL]Do}HV� HP�KDUGZDUH LPSOHPHQWDGDV�HP�XP�FLUFXLWR�LQWHJUDGR�2V� ILOWURV� SRGHP� VHU� FODVVLILFDGRV�� EDVLFDPHQWH�� TXDQWR� j� VXD� LQIOXrQFLD� QR�FRQWH~GR�HVSHFWUDO�GR�VLQDO�UHVXOWDQWH�UHODFLRQDGR�DR�VLQDO�RULJLQDO��3RUWDQWR��XVXDOPHQWH�FRVWXPD�VH�GHILQLU� TXDWUR� FODVVLILFDo}HV��SDVVD�EDL[DV�� SDVVD�DOWDV��SDVVD�IDL[D�H� UHMHLWD�IDL[D�� 2� ILOWUR� SDVVD�EDL[DV� DWHQXD� DV� IUHT�rQFLDV DOWDV� H� SDVVD� DV� IUHT�rQFLDV� EDL[DV��(QTXDQWR� TXH� R� ILOWUR� SDVVD�DOWDV� p� R� LQYHUVR�� RX� VHMD�� DWHQXD� DV� IUHT�rQFLDV� EDL[DV� H�
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SDVVD� DV� IUHT�rQFLDV� DOWDV�� 'D� PHVPD� IRUPD�� RV� WLSRV� SDVVD�IDL[D� H� UHMHLWD� IDL[D�HQIDWL]DP�RX�DWHQXDP�GHWHUPLQDGDV�EDQGDV�GH�IUHT�rQFLD�GR�VLQDO�GH�LQWHUHVVH�
����� $QiOLVH�GH�)RXULHU

$� DQiOLVH� GH� )RXULHU� WDPEpP� p� XPD� LPSRUWDQWH� IHUUDPHQWD� XWLOL]DGD� HP�SURFHVVDPHQWR�GH�VLQDLV��(VWD�WpFQLFD�SHUPLWH�D�UHSUHVHQWDomR�GH�XP�VLQDO�HP�IXQomR�GH�VXDV� FRPSRQHQWHV� HVSHFWUDLV�� 6XD� SULQFLSDO� YDQWDJHP p� SHUPLWLU� TXH� FRPSRUWDPHQWRV�RVFLODWyULRV� SHULyGLFRV� SRVVDP� VHU� IDFLOPHQWH� GHWHUPLQDGRV� H� TXDQWLILFDGRV��%DVLFDPHQWH�� D� WUDQVIRUPDGD� GH� )RXULHU� H[SUHVVD� R� VLQDO� GH� LQWHUHVVH� HP� WHUPRV� GH�VLQXVyLGHV� GH� GLIHUHQWHV� IUHT�rQFLDV�� H[SOLFLWDQGR� VXDV� DPSOLWXGHV� H� IDVHV���233(1+(,0�������

)LJXUD����� ([HPSOR�GH�7UDQVIRUPDGD�GH�)RXULHU��([WUDtGR�GH��233(1+(,0�������
2�VLQDO�RULJLQDO�GD�)LJXUD����� p�TXDGUDGR��H�QR�SULPHLUR�JUiILFR�REVHUYDPRV�XPD�DSUR[LPDomR�XWLOL]DQGR�DSHQDV�XPD�VHQyLGH��0 ����¬�PHGLGD�HP�TXH�VH�DXPHQWD�R� Q~PHUR� GH� VLQXVyLGHV�� R� VLQDO� ILFD� FDGD� YH]�PDLV� SUy[LPR� GR� VLQDO� RULJLQDO�� FRPR�SRGHPRV�YHU�QR�~OWLPR�JUiILFR�
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3DUD� VLQDLV� GLVFUHWRV�� p� XWLOL]DGD� D�7UDQVIRUPDGD�'LVFUHWD� GH�)RXULHU� �')7�±GLVFUHWH�)RXULHU�WUDQVIRUP���FXMD�HTXDomR�p�GDGD�SRU�
; N [ Q H N 1M 1 N Q

Q
1> @  > @� �  � ����� �� � � �
 
� �
�
� � � ��S¦

$�')7� DSOLFD�VH� D� VLQDLV� SHULyGLFRV� QR� WHPSR�� 4XDQGR� VH� XWLOL]D� VLQDLV� QmR�SHULyGLFRV�RX�LQWHUYDORV�GH�WHPSR�TXH�QmR�DSUHVHQWHP�P~OWLSORV�LQWHLURV�GH�VHX�SHUtRGR��RFRUUH� R� HIHLWR� TXH� FKDPDPRV� GH� HVSDOKDPHQWR� �OHDNDJH��� 2X� VHMD�� RFRUUH� XPD�GHIRUPDomR�GR�HVSHFWUR�GR�VLQDO��DWUDYpV�GH�HUURV�QD�HVWLPDomR�GDV�DPSOLWXGHV�H�IDVHV�GDV� VLQXVyLGHV� TXH� R� FRPS}H�� 3DUD� GLPLQXLU� HVWH� SUREOHPD�� XWLOL]D�VH� XPD WpFQLFD�FKDPDGD� GH� -DQHODPHQWR� �:LQGRZLQJ��� �233(1+(,0�� ������ 2� VLQDO� GH� LQWHUHVVH� p�PXOWLSOLFDGR�SRU�XP�RXWUR�VLQDO�FXMD�DPSOLWXGH�GHFDL�DR�ORQJR�GR�WHPSR��([LVWHP�YiULRV�WLSRV�GH�MDQHODV��SRGHPRV�FLWDU�HQWUH���KDQQLQJ��KDPPLQJ���H�WULDQJXODU��)LJXUD�����

)LJXUD����� ([HPSORV�GH�MDQHODPHQWR
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4XDQGR�VH�WHP�XP�VLQDO�QR�GRPtQLR�IUHT�rQFLD�H�VH�GHVHMD�UHWRUQDU�DR�GRPtQLR�WHPSR�� p� XVDGD� D� 7UDQVIRUPDGD�'LVFUHWD� GH�)RXULHU� ,QYHUVD� �,')7�± ,QYHUVH�'LVFUHWH�)RXULHU�7UDQVIRUP���FXMD�HTXDomR�p�D�VHJXLQWH�
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$� ')7� p� XP� SURFHGLPHQWR� TXH� H[LJH� XP� HVIRUoR� FRPSXWDFLRQDO� EDVWDQWH�JUDQGH�H�SRU�LVVR�VHX�XVR�VHPSUH�IRL�OLPLWDGR�HP�LPSOHPHQWDo}HV�SUiWLFDV��(QWUHWDQWR��D�SDUWLU�GR�WUDEDOKR�GH�&RROH\�H�7XNH\���������TXH�LQWURGX]LUDP�RV�DOJRULWPRV�FKDPDGRV�GH� 7UDQVIRUPDGD� 5iSLGD� GH� )RXULHU� �))7�� )DVW� )RXULHU� 7UDQVIRUP��� HVWD� WpFQLFD� GH�HVWLPDomR�HVSHFWUDO�SDVVRX�D�VHU�FRQVLGHUDGD�TXDVH�TXH�XP�SDGUmR��$�JUDQGH�YDQWDJHP�GRV� DOJRULWPRV� GH� ))7� p� TXH� HVWHV� VmR� PpWRGRV� RWLPL]DGRV� SDUD� R� FiOFXOR� H[DWR� GD�7UDQVIRUPDGD� 'LVFUHWD� GH� )RXULHU� FRP� XP� Q~PHUR� EHP� PHQRU� GH� RSHUDo}HV�DULWPpWLFDV�([LVWHP� KRMH� PXLWRV� DOJRULWPRV� PDV� SRGHPRV� FODVVLILFDU� RV� PpWRGRV� HP� ��JUDQGHV�JUXSRV�
D� 0pWRGRV� GH� VXE�GLYLGLU� D� ')7� HP� ')7V� PHQRUHV�� WDPEpP� FKDPDGR� GH��0pWRGR�GH�GLYLGLU�SDUD�FRQTXLVWDU��
3RU�VXD�YH]��R�JUXSR�³D´�SRGH�VHU�VXEGLYLGLGR�HP���VXE�JUXSRV�
x 'HFLPDomR�QR�WHPSR��',7���x 'HFLPDomR�QD�IUHT�rQFLD��',)��

E� 0pWRGRV� EDVHDGRV� HP� ILOWUDJHP�OLQHDU�� WDPEpP� GHQRPLQDGRV� GH� PpWRGRV�FRQYROXWLYRV�
����� )LOWUDJHP�+RPRPyUILFD

$V� WpFQLFDV� GH� ILOWUDJHP� H� SURFHVVDPHQWR� DQWHULRUPHQWH� DSUHVHQWDGDV� SRGHP�VHU� YLVWDV� EDVLFDPHQWH� FRPR�RSHUDo}HV�PDWHPiWLFDV� OLQHDUHV� DSOLFDGDV� VREUH�RV� VLQDLV�GH� LQWHUHVVH�� (QWUHWDQWR�� QD� QDWXUH]D�� GLYHUVDV� LQIRUPDo}HV� �VLQDLV�� DSUHVHQWDP�VH�PLVWXUDGDV�GH�IRUPD�QmR�OLQHDU�FRP�UXtGRV�RX�IHQ{PHQRV�DVVRFLDGRV��(QWUH�DV�GLYHUVDV�
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IRUPDV� GH� ³PLVWXUDV´� QmR�OLQHDUHV� SRGHPRV� FLWDU� D� PRGXODomR� H� D� PXOWLSOLFDomR� GH�VLQDLV�� 1HVWHV� FDVRV� HVSHFtILFRV�� D� ILOWUDJHP� KRPRPyUILFD� DSUHVHQWD�VH� FRPR� XPD�LQWHUHVVDQWH�IHUUDPHQWD�D�VHU�H[SORUDGD�3DUD� H[SOLFDU�R� IXQFLRQDPHQWR�GD� ILOWUDJHP�KRPRPyUILFD�� p�SUHFLVR�GHILQLU� R�&HSVWUXP�(P�������%RJHUW��+HDO\��H�7XNH\�REVHUYDUDP�TXH�R�ORJDULWPR�GR�HVSHFWUR�GH�SRWrQFLD�GH�XP�VLQDO�FRQWHQGR�XP�HFR�SRVVXtD�XP�FRPSRQHQWH�SHULyGLFR�D�PDLV��GHYLGR�DR� HFR�� H� DVVLP� D� 7UDQVIRUPDGD� GH� )RXULHU� GR� ORJDULWPR� GR� HVSHFWUR� GH� SRWrQFLD�DSUHVHQWD�XP�SLFR��(OHV�FKDPDUDP�HVWD�IXQomR�GH�&HSVWUXP���233(1+(,0�������2�&HSVWUXP�QDGD�PDLV�p�GR�TXH�D�LQYHUVD�GR�ORJDULWPR�GD�))7��RX�VHMD�
6LQDO�Æ ))7�Æ /2*�Æ ,))7
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)LJXUD����� &HSVWUXP�GH�XP�VLQDO�GH�IDOD
3RGHPRV�YHU�QD�)LJXUD����� XP�H[HPSOR�GH�FHSVWUXP�GH�XP�WUHFKR�GH���PV�GH�IDOD��2V�SLFRV�PHQRUHV�FRUUHVSRQGHP�DR�FRPSRQHQWH�YR]HDGR�
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1D�DQiOLVH�GD�YR]�KXPDQD�QR�GRPtQLR�³FHSVWUDO´��R�WUHFKR�FHQWUDO��HQWUH�������H� ������ VHJXQGRV�� UHSUHVHQWD� DV� FDUDFWHUtVWLFDV� GR� DSDUHOKR� IRQDGRU�� HQTXDQWR� TXH� RV�WUHFKRV�ODWHUDLV�UHSUHVHQWDP�R�VLQDO�GH�H[FLWDomR�SURGX]LGR�SHORV�SXOP}HV��YHMD�)LJXUD��������5HPRYHQGR�VH��SRUWDQWR��HVWD�~OWLPD�LQIRUPDomR�DWUDYpV�GH�WpFQLFDV�GH�ILOWUDJHP��SRGH�VH�REWHU�XP�VLQDO�UHSUHVHQWDWLYR�GDV�FRQGLo}HV�IXQFLRQDLV�GR�WUDWR�YRFDO��3RGHPRV�YHU�XP�GLDJUDPD�GH�FRPR�p�IHLWD�D�ILOWUDJHP�KRPRPyUILFD�QD�)LJXUD������

)LJXUD����� )LOWUDJHP�KRPRPyUILFD�
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� $QiOLVH�GRV�6LQDLV�GH�9R]
��� $TXLVLomR�GRV�6LQDLV�GH�9R]

����� 'HVFULomR�GR�+DUGZDUH XWLOL]DGR3DUD� ID]HU� D� DTXLVLomR� GRV� VLQDLV� GH� YR]� GRV� SDFLHQWHV�� IRL� XWLOL]DGR� XP�PLFURIRQH�6RQ\�&DUGLRLGH�PRGHOR�)�9��7��H�XPD�3ODFD�GH�6RP����ELW�&UHDWLYH�6RXQG�%ODVWHU�$:(����
����� 'HVFULomR�GD�0HWRGRORJLD�GH�$TXLVLomR'LYHUVRV�VLQDLV�GH�YR]�GH�SDFLHQWHV�IRUDP�DGTXLULGRV�QD�&OtQLFD�&DVWDJQR��HP�3HORWDV��)RUDP�REWLGRV��� VLQDLV�GH�YR]HV�GH�SDFLHQWHV�� VHQGR���KRPHQV�H���PXOKHUHV��&RPR� D� PDLRU� SDUWH� GHOHV� DLQGD� HVWi� HP� WUDWDPHQWR�� QHVWH� WUDEDOKR� IRUDP� XWLOL]DGRV�VLQDLV�GH�FLQFR�SDFLHQWHV�REWLGRV�D�SDUWLU�GR�EDQFR�GH�GDGRV�GR�VHUYLoR�GH�(QJHQKDULD�%LRPpGLFD�GR�+RVSLWDO�GH�&OtQLFDV�GH�3RUWR�$OHJUH��7RGRV�RV�FDVRV�IRUDP�GHYLGDPHQWH�GLDJQRVWLFDGRV�SRU�XP�PpGLFR�H�VmR�SHVVRDV�GR�VH[R�IHPLQLQR�2V�SDFLHQWHV�FRP�DV�UHVSHFWLYDV�SDWRORJLDV�HVWmR�QD�WDEHOD�DEDL[R�

3DFLHQWH 3DWRORJLD� (GHPD�GH�3UHJD�9RFDO�� p�XP�DF~PXOR�GH�OtTXLGR�QRV�WHFLGRV�DIHWDGRV��GHFRUUHQWHV� GH� LQ~PHUDV� FDXVDV�� HQWUH� DV� TXDLV�� LUULWDomR�� LQIODPDomR� H�WXPRU�� 1yGXOR� HP� 3UHJD� 9RFDO� � p� XP� � DXPHQWR� GH� YROXPH� ORFDOL]DGR� QDV�SUHJDV�YRFDLV��JHUDOPHQWH�GH�RULJHP�WXPRUDO�EHQLJQD�� &LVWR�± p�XP��WXPRU�JHUDOPHQWH�EHQLJQR�FRPSRVWR�SRU�XPD�FiSVXOD�H�GH�FRQWH~GR�OtTXLGR�� +LSHUHPLD� GH� 3UHJD� 9RFDO� � p� XP� DXPHQWR� GD� FLUFXODomR� FDSLODU��GHFRUUHQWH� GH� LQ~PHUDV� FDXVDV�� HQWUH� HODV�� LUULWDomR�� WXPRU� H�SULQFLSDOPHQWH�SURFHVVRV�LQIODPDWyULRV�DJXGRV�� +LSHUHPLD�GH�3UHJD�9RFDO
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2V� VLQDLV� GDV� YR]HV� GRV� SDFLHQWHV� IRUDP� REWLGRV� D� SDUWLU� GH� XPD� WD[D� GH�DTXLVLomR� GH������+]�H�GH�XPD�TXDQWL]DomR�GH����ELWV��)RL�SHGLGR�SDUD�RV�SDFLHQWHV�SURQXQFLDUHP� D� YRJDO� ³H´� DEHUWD� ��H��� GXUDQWH� PDLV� RX� PHQRV� �� VHJXQGRV� D� XPD�GLVWkQFLD� GH� PDLV� RX� PHQRV� �FP� GR� PLFURIRQH�� 2V� VLQDLV� IRUDP� DUPD]HQDGRV� QR�FRPSXWDGRU�QR�IRUPDWR�GH�DUTXLYR�:$9�QmR�FRPSULPLGR��
����� 3ODWDIRUPD�GD�$QiOLVH�GRV�6LQDLV

2V� VLQDLV� GH� YR]� IRUDP� DQDOLVDGRV� XWLOL]DQGR� R�VRIWZDUH 0DWODE�� (VWH� p� XP�SURJUDPD�PDWHPiWLFR�TXH�LQWHJUD�SURJUDPDomR��YLVXDOL]DomR�H�FRPSXWDomR�H�TXH�SRVVXL�YiULDV�IXQo}HV�SUySULDV�SDUD�R�SURFHVVDPHQWR�GH�VLQDLV�GLJLWDLV�

��� &RQVLGHUDo}HV�GD�$QiOLVH
3DUD�UHDOL]DU�D�DQiOLVH�GRV�VLQDLV��IRL�HVFROKLGR�XP�WUHFKR�GH��V�GH�FDGD�VLQDO�GH�YR]�GRV�SDFLHQWHV�TXH�VH�PRVWUDYD�PDLV�FRQVWDQWH��FRP�PHQRV�YDULDo}HV�GH�DPSOLWXGH��1HVVH�XP�VHJXQGR��IRUDP�VHSDUDGRV����WUHFKRV�GH���PV�FDGD�XP��SRLV�HP���PV�R�VLQDO�GH� YR]� p� FRQVLGHUDGR� VHP� YDULDo}HV� HVWDWtVWLFDV�� RX� VHMD�� DSUR[LPDGDPHQWH�HVWDFLRQiULR���SURFHVVDGRV�LQGLYLGXDOPHQWH�H�HQWmR�UHDOL]DGD�D�PpGLD�VREUH�R�UHVXOWDGR�GDV� RSHUDo}HV� VREUH� HVWHV� WUHFKRV�� $� DQiOLVH� IRL� UHDOL]DGD� QD� PpGLD� GRV� ��� WUHFKRV��7RGRV�RV�VLQDLV�IRUDP�QRUPDOL]DGRV�SHOR�VHX�YDORU�Pi[LPR�2EVHUYDQGR�RV�VLQDLV�GH�YR]�QR�GRPtQLR�WHPSR��SRGHPRV�YHULILFDU�TXH�DSyV�R�WUDWDPHQWR�R�VLQDO�DSUHVHQWD�FRPSRQHQWHV�GH�PDLRU�IUHT�rQFLD��,VWR�S{GH�VHU�REVHUYDGR�PDLV�FODUDPHQWH�QRV�SDFLHQWHV����������2�JUiILFR�GR�SDFLHQWH���VH�PRVWURX�VHPHOKDQWH�DQWHV�H�DSyV�R�WUDWDPHQWR��$�)LJXUD���� H�)LJXUD���� PRVWUD�HVVD�REVHUYDomR�
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)LJXUD���� 3DFLHQWH���DQWHV�GR�WUDWDPHQWR
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)RL� FDOFXODGD� D� PpGLD� H� R� GHVYLR� SDGUmR� GDV� IRUPDQWHV� HP� FDGD� XP� GRV� ��SDFLHQWHV��H�REWLGRV�RV�VHJXLQWHV�UHVXOWDGRV�
$QWHV�GR�7UDWDPHQWR $SyV�R�7UDWDPHQWR)RUPDQWH 3DFLHQWH 0pGLD 'HVYLR�3DGUmR 0pGLD� 'HVYLR�3DGUmR� � ��� ����� ��� ����� � ��� ���� ��� ����� � ��� ���� ��� ����� � ��� ���� ��� �� � ��� ���� ��� �� � ��� ����� ��� ������ � ��� ������ ��� ������ � ��� ������ ��� ���� � ��� ����� ��� ������ � ��� ������ ��� ����� � ���� ������ ���� ������ � ���� ������ ���� ������� � ���� ������ ���� ���� � ���� ����� ���� ������� � ���� ������ ���� �����
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� 3URWyWLSR� SDUD� XP� 6LVWHPD� GH� $X[tOLR� &OtQLFR� DR�'LDJQyVWLFR�GH�3DWRORJLDV�9RFDLV
)RL� SURSRVWR� XP�SURWyWLSR� SDUD� GHPRQVWUDU� FRPR� VHULD� XP�SRVVtYHO�VRIWZDUHSDUD� DX[LOLDU� R� PpGLFR� D� GLDJQRVWLFDU� SDWRORJLDV� GR� WUDWR� YRFDO�� (VVH� SURWyWLSR� IRL�GHVHQYROYLGR� QR� DPELHQWH�:LQGRZV� ���� GHYLGR� DR� IDWR� GH� VHU� R� VLVWHPD� RSHUDFLRQDO�PDLV�XWLOL]DGR�DWXDOPHQWH�6HQGR� XP� GRV� REMHWLYRV� GHVWH� WUDEDOKR� D� LPSOHPHQWDomR� SUiWLFD� GH� XP�SURWyWLSR�� QmR� VH� SUHWHQGH� ID]HU� XPD� HVSHFLILFDomR� IRUPDO� GR� SURFHVVR� GH�GHVHQYROYLPHQWR�H�VLP�XPD�GHVFULomR�VXFLQWD�FRQVLGHUDQGR�D�DSUHVHQWDomR�GR�SURWyWLSR�LPSOHPHQWDGR�

��� &DUDFWHUtVWLFDV�GD�/LQJXDJHP�SDUD�D�$SOLFDomR3DUD� D� HODERUDomR� GR� SURWyWLSR�� IRL� XWLOL]DGD� D� OLQJXDJHP� GH� SURJUDPDomR�'HOSKL�YHUVmR����'HOSKL�p�XPD�OLQJXDJHP�RULHQWDGD�D�REMHWRV�H�HYHQWRV�TXH�SRVVXL�XP�DPELHQWH�GH�GHVHQYROYLPHQWR� IiFLO�GH�XVDU�� FRP�XPD�JUDQGH�ELEOLRWHFD�GH�FRPSRQHQWHV�YLVXDLV��9&/�± 9LVXDO�&RPSRQHQW�/LEUDU\���(OH�WUDEDOKD�FRP�HYHQWRV�TXH�GmR�LQtFLR�D�DOJXPD�URWLQD�GH�WUDEDOKR�$V� FDUDFWHUtVWLFDV� DSUHVHQWDGDV� SHOR� DPELHQWH� GH� SURJUDPDomR� VmR� PXLWDV��GHQWUH�HODV�FLWD�VH�
D� D�PRGXODULGDGH�E� D�IDFLOLGDGH�GH�FULDU�URWLQDV�YLVXDLV�F� D�YDULHGDGH�GH�FRPSRQHQWHV�YLVXDLV�HQFRQWUDGRV�QD�9&/G� R�JUDQGH�VXSRUWH�D�EDQFR�GH�GDGRV�H� D�GLVSRQLELOLGDGH�GR�FyGLJR�IRQWH�GD�9&/�I� D�OLQJXDJHP�2EMHFW�3DVFDO

$� EDVH� GH� WRGD� D� SURJUDPDomR� GR�'HOSKL� p� D� OLQJXDJHP�2EMHFW� 3DVFDO� (OD�FRQWpP� WRGR� R� FRQFHLWR� GH� RULHQWDomR� D� REMHWRV�� LQFOXLQGR� HQFDSVXODPHQWR�� KHUDQoD� H�SROLPRUILVPR�� $OJXPDV� H[WHQV}HV� IRUDP� LQFOXtGDV� SDUD� IDFLOLWDU� R� XVR�� WDLV� FRPR� R�
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FRQFHLWR�GH�SURSULHGDGH��SDUWLFXODU�H�S~EOLFD���WLSRV�GH�LQIRUPDo}HV�HP�PRGR�UXQ�WLPH�HP�H[HFXomR���JHUHQFLDPHQWR�GH�H[FHo}HV�H�UHIHUrQFLDV�GH�FODVVHV��2�UHVXOWDGR�GH�WRGD�HVVD� MXQomR� ID]�FRP�TXH�R�2EMHFW�3DVFDO FRQVLJD�VXSRUWDU�DV� IDFLOLGDGHV�GH�XP�EDL[R�QtYHO�GH�SURJUDPDomR��WDLV�FRPR�
x &RQWUROH�H�DFHVVR�GH�VXEFODVVHV�GR�:LQGRZV��$3,�x ,QWHUFHSWDU�PHQVDJHQV�GH�ODoR�GR�:LQGRZV�x *HUDU�0HQVDJHQV�VHPHOKDQWHV�DV�GR�:LQGRZVx *HUDU�&yGLJR�SXUR�GD�OLQJXDJHP�$VVHPEOHU

��� %LEOLRWHFDV�8WLOL]DGDV)RUDP�XWLOL]DGDV�WUrV�ELEOLRWHFDV�SDUD�HODERUDomR�GR�SURWyWLSR��VmR�HODV�x 163�± ,QWHO�6LJQDO�3URFHVVLQJ�/LEUDU\x =RRP'LVSOD\x $XGLR
$� ELEOLRWHFD� GH� 3URFHVVDPHQWR� GH� 6LQDLV� GD� ,QWHO�� YHUVmR� ����� � GLVWULEXtGD�JUDWXLWDPHQWH�FRQWpP�XP�FRQMXQWR�GH�URWLQDV�SDUD�R�SURFHVVDPHQWR�GH�VLQDLV�RWLPL]DGRV�SDUD� RV� SURFHVVDGRUHV� ,QWHO� GH� ~OWLPD� JHUDomR� TXH� SHUPLWH� SURFHVVDU� iXGLR�� YtGHR� H�FRPXQLFDo}HV�GH�GDGRV�XWLOL]DQGR�VRPHQWH�VRIWZDUH��VHP�WHU�TXH�XWLOL]DU�XP�KDUGZDUH�HVSHFtILFR�SDUD�'63��$�ELEOLRWHFD� LQFOXL�XPD�'//�TXH�GHWHFWD�R�SURFHVVDGRU�TXH�HVWi�VHQGR�XWLOL]DGR�H�FDUUHJD�XPD�'//�FRP�IXQo}HV�HVSHFtILFDV�SDUD�R�SURFHVVDGRU��$�ELEOLRWHFD�=RRP'LVSOD\�YHUVmR��������SRVVXL� URWLQDV�H�FRPSRQHQWHV�YLVXDLV�SDUD�D�XWLOL]DomR�GH�JUiILFRV��FRPR�ID]HU�=RRP�,Q�H�=RRP�2XW�HP�XP�VLQDO��GHVHQKDU�XP�VLQDO� UHVXOWDQWH�GH�DOJXPD� IXQomR��FRPR�SRU�H[HPSOR�D�))7��HWF��$V� LQIRUPDo}HV�VREUH�HVVD�ELEOLRWHFD�SRGHP�VHU�YLVWDV�QD�)LJXUD�����
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)LJXUD���� %LEOLRWHFD�=RRP'LVSOD\
$�ELEOLRWHFD�$XGLR�GHVHQYROYLGD�SRU�+DNDQ�%HUJ]HQ�SHUPLWH�TXH�RV�SURJUDPDV�GHVHQYROYLGRV�QR�DPELHQWH�'HOSKL�DFHVVHP�GLVSRVLWLYRV�GH�VRP��FRPR�SRU�H[HPSOR��D�SODFD� GH� VRP� 6RXQG%ODVWHU�� � DWUDYpV� GR� XVR GH� URWLQDV� GH� EDL[R�QtYHO� GD� $3,� GR�:LQGRZV�

��� &DUDFWHUtVWLFDV�GR�8VXiULR
2� XVXiULR� p� D� SDUWH�PDLV� LPSRUWDQWH� SDUD� D� UHDOL]DomR� GR�VRIWZDUH�� SRLV� XP�VRIWZDUH Vy� WHP�YDORU� VH� HOH�SUHHQFKH� WRGDV�DV�QHFHVVLGDGHV�SUHWHQGLGDV�SHOR�XVXiULR��3RU� LVVR��FRQKHFHU�R XVXiULR�p�XP�GRV�SULQFLSDLV�SRQWRV�TXH�GHYHP�VHU�YDORUL]DGRV�QD�FRQVWUXomR�GH�XP�VRIWZDUH��'HVWD�PDQHLUD��SRGH�VH�SURGX]LU�XP�VLVWHPD�TXH�DWHQGD�D�PDLRULD�GRV�HVWLORV�FRJQLWLYRV��DVVRFLDGRV�D�VXD�XWLOL]DomR�(VWH� SURWyWLSR� IRL� GHVHQYROYLGR� HVSHFLILFDPHQWH SDUD� XP� WLSR� GH� XVXiULR�� R�PpGLFR�� SRLV� VH� ID]�QHFHVViULR�R�GLDJQyVWLFR�GD�SDWRORJLD�SHOR�PpGLFR�H�R�VRIWZDUH R�DX[LOLDUi�QR�DFRPSDQKDPHQWR�GD�HYROXomR�GR� WUDWDPHQWR��YHULILFDQGR�DV�FRQGLo}HV�GH�PHOKRUD�GR�TXDGUR�FOtQLFR�GR�SDFLHQWH�
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��� )OX[RJUDPD�GR�3URWyWLSR$�VHJXLU�p�DSUHVHQWDGR�R�IOX[RJUDPD�GR�VLVWHPD�
7HOD3ULQFLSDO

%DQFR�GH'DGRV

&DGDVWUR3DFLHQWH�H3DWRORJLD
&DGDVWUR�GH6LQDO�DTXLVLomRGH�6LQDO�$QiOLVH�GH9R]

)LJXUD���� )OX[RJUDPD�GR�SURWyWLSR
��� %DQFR�GH�'DGRV

)RL� XWLOL]DGR� XP� EDQFR� GH� GDGRV� 3DUDGR[� SDUD� DUPD]HQDU� RV� GDGRV� GRV�SDFLHQWHV��GDV�SDWRORJLDV�H�RV�VLQDLV�GH�YR]HV�GRV�SDFLHQWHV�$EDL[R��WHP�VH�XP�PRGHOR�(5�GR�EDQFR�GH�GDGRV�XWLOL]DGR�QR�SURWyWLSR�
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(�RXWURV�GDGRV�UHIHUHQWHV�DR�FDGDVWUR�GR�3DFLHQWH�
3DWRORJLD�FRGLJR3DWR3DWRORJLD'HVFULomR

$�VHJXLU��D�WDEHOD�³SRVVXL´�IRL�GHQRPLQDGD�GH�VLQDO�QR�SURWyWLSR��Mi�TXH�HOD�LUi�DUPD]HQDU�RV�VLQDLV�UHIHUHQWHV DRV�GDGRV�GR�SDFLHQWH�H�SDWRORJLD�
3RVVXL�FRGLJR6LQDO&RGLJR3DF&RGLJR3DWR'DWD+RUD6LQDO

��� 'HVFULomR�GRV�0yGXORV6HUmR�H[SOLFDGRV�RV�SULQFLSDLV�PyGXORV�FULDGRV�SDUD�D�HODERUDomR�GR�SURWyWLSR��LQFOXLQGR� URWLQDV� SDUD� R� GHVHQYROYLPHQWR� GDV� IXQo}HV� GH� SURFHVVDPHQWR� GH� VLQDLV�GLJLWDLV�H�URWLQDV�SDUD�D�OHLWXUD�GR�DUTXLYR�:$9�
����� 0yGXOR�SDUD�/HLWXUD�GR�)RUPDWR�GH�$UTXLYR��:$9)RL�FULDGD�XPD�FODVVH�SDUD�OHLWXUD�GH�DUTXLYRV�HP�IRUPDWR��:$9��$�ELEOLRWHFD�FULDGD�IRL�OLPLWDGD�D�DUTXLYRV�:$9�QmR�FRPSULPLGRV��JUDYDGRV�HP�PRGR�0RQR����ELWV�H� FRP�XPD� WD[D�GH�TXDQWL]DomR�GH������+]��6H�SRU�DFDVR�R�DUTXLYR� OLGR� IXJLU�GHVVHV�YDORUHV��D�ELEOLRWHFD�DFXVDUi�XP�HUUR�2�DUTXLYR�HP�IRUPDWR�:$9�p�GLYLGLGR�HP�EORFRV �FKXQNV���&DGD�EORFR� WHP�XP� FDEHoDOKR� GH� �� E\WHV� XVDGR� SDUD� D LGHQWLILFDomR� GR� EORFR� H� LQIRUPDQGR� R�FRPSULPHQWR�HP�E\WHV�GRV�GDGRV�TXH�VHJXHP�R�FDEHoDOKR�
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(P�'HOSKL��R�FDEHoDOKR�GRV�EORFRV�DSUHVHQWD�VH�GD�VHJXLQWH�IRUPD����&KXQN�+HDGHU�� 3DUD�WRGRV�RV�FKXQNV:&KXQNB+GU� �UHFRUGLG���DUUD\>����@�RI�FKDU�OHQ��':25'�HQG�
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