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(VWH� GRFXPHQWR� GHVWLQD�VH� D� VDWLVID]HU� D� FOiXVXOD� H[LJLGD� QD� DOtQHD� F�� GR� $UWLJR� ��� GR� 'HFUHWR�
����������GH����GH�MXQKR��SDUD�D�REWHQomR�GR�WtWXOR�GH�$JUHJDGR��D�TXDO�UHIHUH�FRPR�XPD�GDV�SURYDV�
H[LJLGDV� ´XP� VHPLQiULR� RX� OLomR� VREUH� XP� WHPD� GHQWUR� GR� kPELWR� GR� UDPR� GR� FRQKHFLPHQWR� RX�
HVSHFLDOLGDGH� HP� TXH� VmR� SUHVWDGDV� DV� SURYDV�� H� VXD� GLVFXVVmRµ�� UHTXHUHQGR�VH� DRV FDQGLGDWRV D�
HODERUDomR� H� D� HQWUHJD� GH� XP� VXPiULR� SRUPHQRUL]DGR� GR� VHPLQiULR� RX� GD� OLomR�� QD� LQVWUXomR� GR�
SURFHVVR� $�RSomR�GD�FDQGLGDWD�IRL�SHOD�DSUHVHQWDomR�GH�XP�VHPLQiULR� QXP�WHPD�LQVHULGR�QR UDPR�
GH�FRQKHFLPHQWR�GDV�&LrQFLDV�$JURQyPLFDV�H�)ORUHVWDLV�

$�VHOHomR�GR�WHPD�GR�VHPLQiULR�SURYpP�GH�XP�H[HUFtFLR�GH�DQiOLVH DFHUFD�GD�DWLYLGDGH�UHDOL]DGD H�GD�
HVSHFLDOL]DomR DGTXLULGD QR� SHUFXUVR� DFDGpPLFR� 3URFXURX�VH� TXH� R� WHPD� GD� H[SRVLomR HVWLYHVVH
UHODFLRQDGR FRP� D XQLGDGH� FXUULFXODU� 0RGHODomR� GH� 5HFXUVRV� )ORUHVWDLV�� FXMR� UHODWyULR� LQWHJUD� R�
SURFHVVR�GDV�SURYDV��VHP��WRGDYLD��ILFDU�FLUFXQVFULWR�j�XQLGDGH�FXUULFXODU��SHUPLWLQGR�H[SRU DWLYLGDGHV�
GHVHQYROYLGDV�SHOD�FDQGLGDWD�QDV�YHUWHQWHV�GH�,QYHVWLJDomR��(QVLQR��([WHQVmR H�*HVWmR�

2�WHPD�HVFROKLGR��VRE�D�GHVLJQDomR�GH�´0RGLV3LQDVWHU� &DUDWHUtVWLFDV�H�$SOLFDo}HV�GR 0RGHORµ��p��
D� QRVVR� YHU�� XPD� VHOHomR� SHUWLQHQWH� TXH� JDUDQWH� D� DUWLFXODomR� DPELFLRQDGD�� UHIHULGD� QR� SDUiJUDIR�
DQWHULRU��GDGR�VHU�D�FDQGLGDWD�D�SULQFLSDO�DXWRUD�GR�PRGHOR�0RGLV3LQDVWHU�

$EUHYLDGDPHQWH�� R�0RGLV3LQDVWHU� p� XP�PRGHOR� GHVHQYROYLGR� SDUD� D HVSpFLH SLQKHLUR�EUDYR� �3LQXV�
3LQDVWHU $LW���TXH�FRQWHPSOD�DV�GLQkPLFDV GH�FUHVFLPHQWR�H�GH�PRUWDOLGDGH�DR�QtYHO�GR�SRYRDPHQWR��
)RL� FRQFHELGR� WHQGR� FRPR� LQWXLWR� DSRLDU� D� JHVWmR� IORUHVWDO� HP� SLQKDO�EUDYR� �)RQVHFD�� ������� $�
LPSOHPHQWDomR�QD�SODWDIRUPD�&$36,6 �KWWS���ZZZ�LQUD�IU�FDSVLV��IDFLOLWRX�D�FRQFUHWL]DomR�GR�REMHWLYR��
DR�SURSRUFLRQDU�R�DFHVVR�JUDWXLWR DR�PRGHOR� HP�LQWHUIDFH�DPLJiYHO�SDUD�R�XWLOL]DGRU��

$ HVFROKD�GR� WHPD�FRDGXQD�VH� WDPEpP�FRP DWLYLGDGH GD�FDQGLGDWD�QD YHUWHQWH�GH�*HVWmR��GDGR�R�
FDUJR�GHVHPSHQKDGR�FRPR�&RRUGHQDGRUD�GD�XQLGDGH���������² (FRORJ\�DQG�6LOYLFXOWXUH�RI�3LQH��GD�
,QWHUQDWLRQDO�8QLRQ�RI�)RUHVW�5HVHDUFK�2UJDQL]DWLRQV��,8)52���YDORUL]DQGR��QR�H[HUFtFLR�GR�PHVPR��D�
LQYHVWLJDomR�HP�UHGH�H�D�FRPXQLFDomR�GH�UHVXOWDGRV�QR�GRPtQLR�GD�VLOYLFXOWXUD�H�HFRORJLD�GH HVSpFLHV�
GR�JpQHUR�3LQXV�

(VWDQGR�LGHQWLILFDGRV R�IRUPDWR H�R�WHPD GD�DSUHVHQWDomR��UHIOHWLX�VH�DFHUFD�GRV�REMHWLYRV�EDVLODUHV�
LQWUtQVHFRV�D�XPD�FRPXQLFDomR HP�PRGDOLGDGH�GH�VHPLQiULR��

$ HWLPRORJLD� GD� SDODYUD� VHPLQiULR �GR� ODWLP� VHPLQDULXP� HQTXDGUD� RV� VHPLQiULRV� FRPR� ORFDLV� RX�
DWLYLGDGHV��QRV�TXDLV��RX�DWUDYpV�GDV�TXDLV��VH�VHPHLDP�LGHLDV��1DGD�GH�PDLV�QDWXUDO�TXH��HP�FRQWH[WR�
DFDGpPLFR��R�VHPHDU�VHMD�DGPLWLGR�FRPR�XPD�PHWiIRUD��YLVDQGR�GHVSHUWDU�D�DWHQomR�H�GHVHQYROYHU�
�JHUPLQDU��R�GLVFHUQLPHQWR�H�D�FRPSUHHQVmR DFHUFD�GR�WHPD�DERUGDGR��e�FRP�D�UHIHULGD LQWHUSUHWDomR�
TXH�VH�FRQFHEHX�R�VHPLQiULR�FXMD�GHVFULomR�p�IHLWD�QHVWH�GRFXPHQWR��

&RP� HVWH� VHPLQiULR� SUHWHQGH�VH� SURPRYHU� R� FRQKHFLPHQWR H� D� XWLOL]DomR� GH PRGHORV� DSOLFDGRV� D�
UHFXUVRV� IORUHVWDLV� XVDQGR� FRPR� FDVR� GH� HVWXGR� R�0RGLV3LQDVWHU�� 1R� VHPLQiULR� VHUmR� H[SRVWDV� DV�
DSWLG}HV�TXH�R�PRGHOR SRVVXL SDUD�DX[tOLR�j FRPSUHHQVmR�H�GHVFULomR�GH�GLQkPLFDV�SRSXODFLRQDLV��H�
SDUD� HQVDLR GH�RSo}HV� VLOYtFRODV DR� ORQJR�GR�GHVHQYROYLPHQWR�GRV� SRYRDPHQWRV� 1R� VHPLQiULR� LUi�
UHDOoDU�VH D�DSOLFDomR�GR�0RGLV3LQDVWHU�HP�FRQWH[WRV�GLVWLQWRV��PDV�QmR�GLYHUJHQWHV��XP�GRV�TXDLV�GH�
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VXSRUWH� j� WRPDGD� GH� GHFLVmR� QD� JHVWmR� GDV� IORUHVWDV H� XP� RXWUR� QR SURFHVVR� GH� HQVLQR� H� GH�
DSUHQGL]DJHP� FRPR�UHFXUVR�H�FRPR�HVWUDWpJLD�HP�XQLGDGHV�FXUULFXODUHV�GH IRUPDomR�HP�(QJHQKDULD�
)ORUHVWDO��SHOD�8QLYHUVLGDGH�GH�7UiV�RV�0RQWHV�H�$OWR�'RXUR�

$ DSUHVHQWDomR� D� UHDOL]DU� LQFOXLUi UHIHUrQFLDV� D� WUDEDOKRV UHDOL]DGRV SHOD� FDQGLGDWD�� TXHU�
LQGLYLGXDOPHQWH��TXHU�HP�FRODERUDomR�FRP�RXWURV�GRFHQWHV�H�LQYHVWLJDGRUHV�GD�8QLYHUVLGDGH�GH�7UiV�
�RV�0RQWHV�H�$OWR�'RXUR�H�GH�RXWUDV�LQVWLWXLo}HV� RX�HQWLGDGHV� QDFLRQDLV�H�LQWHUQDFLRQDLV��

&RPSUHHQGHUi WDPEpP�PHQomR� D� WUDEDOKR�GHVHQYROYLGR� HP� DWLYLGDGH�GH� RULHQWDomR H� FRRSHUDomR�
FRP�DOXQRV� QDV�FDWHJRULDV�GH�WUDEDOKR�3URMHWR GH�/LFHQFLDWXUD�H 'LVVHUWDomR GH�0HVWUDGR�

$OpP� GD UHIHUrQFLD� D H[HPSORV� GH� DSOLFDo}HV� UHDOL]DGDV� Gi�VH� FRQKHFLPHQWR� GH� XWLOL]Do}HV
SUHWHQGLGDV SRU SDUWH�GH GHFLVRUHV RX LQYHVWLJDGRUHV GH�HQWLGDGHV�H[WHUQDV��DEUDQJLGDV�SRU�DFRUGRV
GH�FHGrQFLD�GH�XVR GR�0RGLV3LQDVWHU�

�� &217(Ä'2 '2�6(0,1º5,2

2�VXPiULR GR�VHPLQiULR�LQFOXL D�LGHQWLILFDomR GRV�SURSyVLWRV�YLVDGRV��D�RUJDQL]DomR�GD�DSUHVHQWDomR�
FRP� H[SOLFLWDomR� GRV� FRQWH~GRV� DERUGDGRV�� H� D� UHIHUrQFLD D PHLRV� H� HVWUDWpJLDV� XWLOL]DGRV QD�
H[SRVLomR�

��� 3URSyVLWRV�YLVDGRV

2�FRQWH~GR�SODQHDGR�SDUD�R� VHPLQiULR� WHP�FRPR�REMHWLYRV FDUDWHUL]DU�H�GDU�D� FRQKHFHU�R�PRGHOR�
0RGLV3LQDVWHU��HP�WUrV�HL[RV�

HQTXDQWR� SURGXWR GHVHQYROYLGR� SHOD� FDQGLGDWD�� QR� FRQWH[WR� GH� PRGHODomR� GH� UHFXUVRV�
IORUHVWDLV�

FRPR� UHFXUVR� H� HVWUDWpJLD�� QRV� SURFHVVRV� GH� HQVLQR� H� GH� DSUHQGL]DJHP HP� (QJHQKDULD�
)ORUHVWDO�

FRPR�VXSRUWH j�WRPDGD�GH�GHFLVmR��HP�SURFHGLPHQWRV�GH�JHVWmR�IORUHVWDO�

2V� HL[RV� LGHQWLILFDGRV� SHUPLWHP� H[LELU� DWLYLGDGH� GH� LQYHVWLJDomR� �FULDomR� H� GHVHQYROYLPHQWR� GR�
PRGHOR�HQTXDQWR�SURGXWR���SUiWLFD�GH�HQVLQR��XWLOL]DomR�GR�PRGHOR�HQTXDQWR�UHFXUVR�H�HVWUDWpJLD��H�
DWLYLGDGH�GH�H[WHQVmR��SDUWLOKD�GH�FRQKHFLPHQWR�H DFHVVR�OLYUH DRV�XWLOL]DGRUHV��

$R�QtYHO�GH�GHVtJQLRV�D�DWLQJLU��WUDWDQGR�VH�GH�XP�VHPLQiULR��FRQVLGHUD�VH�DSURSULDGD�D�LGHQWLILFDomR�
GDV�ILQDOLGDGHV�JHUDLV��DV�TXDLV�VmR�

�� 'HVWDFDU� D� LPSRUWkQFLD� GD PRGHODomR� GH� UHFXUVRV� IORUHVWDLV�� FRP� UHIHUrQFLD� jV� HWDSDV� GH�
GHVHQYROYLPHQWR�GRV�PRGHORV�

�� 5HVXPLU LQIRUPDomR� TXDQWR� D PRGHORV� GH DSRLR� j� JHVWmR� IORUHVWDO� GH� SLQKHLUR�EUDYR HP�
3RUWXJDO�
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�� (QTXDGUDU� D� FRQFHomR� H� LGHQWLILFDomR� GRV� REMHWLYRV� RULJLQDLV� GR� PRGHOR 0RGLV3LQDVWHU��
SURSRUFLRQDQGR�LQIRUPDomR�TXDQWR�j�VXD HYROXomR�

�� ,GHQWLILFDU� DV� FRPSRQHQWHV� GR� 0RGLV3LQDVWHU� H� FDUDWHUL]DU� DV� IXQFLRQDOLGDGHV� GR� PRGHOR�
HQTXDQWR�VLPXODGRU�GR�FUHVFLPHQWR�H�GD�SURGXomR�

�� ([LELU�R�XVR�GR�PRGHOR�QDV�SUiWLFDV�SHGDJyJLFDV�

�� ([SRU�DV�DSWLG}HV�GR�0RGLV3LQDVWHU�SDUD�VXSRUWH�j�GHILQLomR�GH�RULHQWDo}HV�VLOYtFRODV�

�� 3URPRYHU�D�UHIOH[mR�DFHUFD�GH�SHUVSHWLYDV�IXWXUDV�GH�HYROXomR�H�GH�LQWHJUDomR�HIHWLYD�GR�XVR�
GH�PRGHORV�QR�TXRWLGLDQR�GRV�JHVWRUHV�IORUHVWDLV�

$�DSUHVHQWDomR�GR�VHPLQiULR VHJXH�D HVWUXWXUD�GHILQLGD QD�VHFomR�VHJXLQWH��SDUWLFXODUL]DQGR�VH��QHVVD�
VHFomR��RV�FRQWH~GRV�DEUDQJLGRV�QD�H[SRVLomR�

��� (VWUXWXUD

2�VHPLQiULR�VHUi�FRQVWLWXtGR�SRU�FLQFR�SDUWHV�

XPD� SDUWH� LQLFLDO�� QD� TXDO� VH� FRQWH[WXDOL]D� R� GHVHQYROYLPHQWR� GR PRGHOR�� LQWHJUDQGR�R� QD
OLQKD�FURQROyJLFD GRV�PRGHORV�GHVHQYROYLGRV�SDUD�R�SLQKHLUR�EUDYR��HP�3RUWXJDO�

XPD�VHJXQGD�SDUWH��QD�TXDO�VH�FDUDWHUL]D�R�0RGLV3LQDVWHU�H�DV�IXQFLRQDOLGDGHV�GLVSRQtYHLV�QD�
YHUVmR�SDGUmR�

XPD�WHUFHLUD�SDUWH��QD�TXDO�VH�HYLGHQFLD�R�VHX�XVR�HP�FRQWH[WR�GH�SURFHVVR�GH�HQVLQR�H�GH�
DSUHQGL]DJHP�

XPD�TXDUWD�SDUWH��HP�TXH�VH�VXPDULDP�HQVDLRV�H�UHVXOWDGRV�GH�DSOLFDo}HV�TXH�VXVWHQWDP RX�
IDFLOLWDP SURFHVVRV�GH�WRPDGD�GH�GHFLVmR�

SRU�ILP��VHUmR�DSUHVHQWDGDV�SHUVSHWLYDV�GH�SURJUHVVR��DWHQGHQGR�DR�SDQRUDPD�GH�XWLOL]DomR�
SUHVHQWH GRV�PRGHORV�GH�FUHVFLPHQWR�SDUD�R�SLQKHLUR�EUDYR��HP�JHUDO��H�GR�0RGLV3LQDVWHU��
HP�SDUWLFXODU��

3URYLGHQFLD�VH��GH�VHJXLGD�� LQIRUPDomR�PDLV�GHWDOKDGD�TXDQWR�DRV�WySLFRV�LGHQWLILFDGRV�QD�HVWUXWXUD�
GR VHPLQiULR�� GHVLJQDGDPHQWH� TXDQWR� DR HQTXDGUDPHQWR� GR� PRGHOR H� UHVSHWLYDV� FDUDWHUtVWLFDV�
DSOLFDo}HV�H[HFXWDGDV�H SURSRVWDV GH�HYROXomR�

2�PRGHOR�0RGLV3LQDVWHU��DQWHFHGHQWHV��FRQFHomR�H�GHVHQYROYLPHQWR

$�DSUHFLiYHO UHSUHVHQWDomR�GR SLQKHLUR�EUDYR�QD�IORUHVWD�3RUWXJXHVD PRWLYRX�R�GHVHQYROYLPHQWR�GH�
XP�FRQMXQWR�QXPHURVR�GH�PRGHORV�GH�FUHVFLPHQWR�H�GH�SURGXomR�SDUD�DSRLR�j�JHVWmR�GHVWH�UHFXUVR�
IORUHVWDO�
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)RQVHFD������� UHVXPH�HP�FHUFD�GH�WUrV�GH]HQDV�RV PRGHORV�GHVHQYROYLGRV�SDUD�D�HVSpFLH��FRP�LQtFLR�
QDV�7DEHODV�GH�3URGXomR�GH�6DQWRV�+DOO��������SDUD�D�0DWD�1DFLRQDO�GH�/HLULD��DWHVWDQGR R�LQWHUHVVH�
SUHVWDGR� QHVWH�GRPtQLR�GD�PRGHODomR�DSOLFDGD�j�HVSpFLH��SRU�LQYHVWLJDGRUHV�H WpFQLFRV�HVSHFLDOLVWDV��
$LQGD� TXH� FDGD� PRGHOR� FRQWHQKD HVSHFLILFLGDGHV� SUySULDV�� RV� PRGHORV� SURGX]LGRV GHVFUHYHP� DV�
GLQkPLFDV�GH�FUHVFLPHQWR�H�YiULRV�GHOHV�SRVVLELOLWDP�DQWHFLSDU�RV� UHVXOWDGRV�GH�RSo}HV�VLOYtFRODV�RX�
GH�FHQiULRV�GH�FRQGXomR��VHJXQGR REMHWLYRV�SUp�GHILQLGRV�RX�D�DOFDQoDU�

1R�kPELWR�GR�3URMHWR 3$0$)�,('����� ´2UGHQDPHQWR�GH�SRYRDPHQWRV�GH�SLQKHLUR�EUDYR�QD�UHJLmR�
GR�$OWR 7kPHJDµ� IRL�H[SRVWD�D QHFHVVLGDGH�GH�GLVSRU�GH�XP�PRGHOR�GH�FUHVFLPHQWR�H�SURGXomR�TXH
SXGHVVH�VHU�XWLOL]DGR�SDUD�DWXDOL]DomR�GH�LQYHQWiULRV�H�VLPXODomR�GD�SURGXomR��IRUQHFHQGR�VXSRUWH�DR
SODQHDPHQWR� HVWUDWpJLFR� GR� SLQKDO� S~EOLFR QD� UHJLmR� ­� GDWD� GH� LQtFLR� GR� SURMHWR�� RV� PRGHORV�
SURGX]LGRV�SDUD�D�HVSpFLH�HUDP�HP�Q~PHUR�H[SUHVVLYR��6DQWRV�+DOO��������9HOH]��������*RPHV�H�$OYHV��
������ 6DQWRV�+DOO� H�0DUWLQV�� ������&DUUDVFDOmR�� ������0DUWLQV� H�$PDUDO�� ������0RUDLV�� ������&RVPH��
������ *RPHV�� ������ 2OLYHLUD�� ������ 2OLYHLUD�� ������ 6DQWRV� +DOO� H� 0DUWLQV�� ����D�E�� 0DUTXHV�� ������
3iVFRD�� ������ 6LOYD�� ����� 3iVFRD�� ������ 6LOYD�� ������ 3HUHV�� ������0DUTXHV�� ����� 'XDUWH�� �������PDV�
VRPHQWH� GRLV� HVWXGRV� HVWDYDP� QRUWHDGRV SDUD� R� 9DOH� GR� 7kPHJD�� 7UDWDYD�VH� GRV� PRGHORV� GH�
FUHVFLPHQWR�HP�DOWXUD�GRPLQDQWH�H�FXUYDV�GH�FODVVH�GH�TXDOLGDGH�GHVHQYROYLGRV�SRU�0DUTXHV ������H�
������ H� D FDOLEUDomR� GR� PRGHOR� 3%5$92� �3iVFRD�� ������� UHDOL]DGD� SDUD� R� 3HUtPHWUR� )ORUHVWDO� GH�
0RQGLP�GH�%DVWR �'XDUWH��������

$� UHVSRVWD� LQLFLDO� SDUD� DWHQGHU� j� FDUrQFLD GH� XP� PRGHOR� HVSHFtILFR� SDUD� D� UHJLmR� WUDGX]LX�VH QD�
HODERUDomR�GH� WDEHODV�GH�SURGXomR�SURYLVyULDV� �0RUHLUD�H� )RQVHFD�������H ������� FRQVLGHUDQGR�XP�
IDWRU� GH� HVSDoDPHQWR� GH� :LOVRQ� �:LOVRQ�� ������ FRPSDWtYHO� FRP� D� VLOYLFXOWXUD� PpGLD� SUDWLFDGD� QD�
UHJLmR��$�HVWDV�WDEHODV�VXFHGHX�D�FRQFHomR�GR 0RGLV3LQDVWHU �)RQVHFD� ���� H �������DFHUFD�GR TXDO�
LQFLGH�D�H[SRVLomR�GR�VHPLQiULR�

2�0RGLV3LQDVWHU SRVVXL�GLYHUVRV�PyGXORV�TXH�SRVVLELOLWDP�D�VLPXODomR�GR�FUHVFLPHQWR HP�iUHD�EDVDO��
GD GLQkPLFD� GD PRUWDOLGDGH� H� GD� SURGXomR� HP� YROXPH�� EHP� FRPR� D� VLPXODomR� GH� H[HFXomR� GH�
GHVEDVWHV�� 1D� YHUVmR� RULJLQDO� HVWD� VLPXODomR p� IHLWD� SRU� HVSHFLILFDomR� GR� Q~PHUR� GH� iUYRUHV� D�
UHPRYHU�QR�SRYRDPHQWR��SHUPLWLQGR�UHSURGX]LU�GHVEDVWHV�SHOR�EDL[R�H�PLVWRV��HP�IXQomR�GR�JUDX�GH�
GHVEDVWH�� 2� 0RGLV3LQDVWHU� UHFRUUH� DRV� PRGHORV� GH� 0DUTXHV� ����� H ����� SDUD� GHVFUHYHU� R�
FUHVFLPHQWR�HP�DOWXUD�GRPLQDQWH�H�FDUDWHUL]DU�D�TXDOLGDGH�GH�HVWDomR��RV�TXDLV�HVWmR�LQFOXtGRV�FRPR�
PyGXOR�HVSHFtILFR��FRPSOHPHQWDQGR�RV�DQWHULRUPHQWH�PHQFLRQDGRV�

$OJXPDV�FDUDWHUtVWLFDV�GR�0RGLV3LQDVWHU�TXH�FRQVWLWXtUDP DYDQoRV�HP�UHODomR�D PRGHORV H[LVWHQWHV�j�
GDWD� GH� HODERUDomR�� VmR� D� PRGHODomR� GD�PRUWDOLGDGH� H� D� VLPXODomR� GD� GLVWULEXLomR� GH� GLkPHWURV��
UD]mR SHOR�TXDO�VH�OKHV�DOXGH�FRP�PDLV�GHWDOKH�

$LQGD� TXH� D� GLQkPLFD� GH� PRUWDOLGDGH� WHQKD� VLGR� UHFRUUHQWHPHQWH� FRQVLGHUDGD� LQVLJQLILFDQWH� RX�
LQH[LVWHQWH� QRV� PRGHORV� GHVHQYROYLGRV� SDUD� R� SLQKHLUR�EUDYR�� )RQVHFD� ������� QmR� YDOLGRX� FRPR�
YHUGDGHLUD�D�KLSyWHVH��GDGD D�PRUWDOLGDGH�H[SUHVVLYD�REVHUYDGD�QD� UHJLmR�GR�7kPHJD�� DTXDQGR�GD�
FROKHLWD�GH�GDGRV��$V�FDXVDV�GD�PRUWDOLGDGH�HVWDYDP�DVVRFLDGDV�D�GDQRV�SURYRFDGRV�SRU�GHSUHVV}HV�
VHYHUDV�H�D�IHQyPHQRV�GH�FRPSHWLomR��WHQGR�VLGR�SURSRVWR�XP�PRGHOR�SDUD�SUHGL]HU�D�SUREDELOLGDGH�
GH� RFRUUrQFLD� GH� PRUWDOLGDGH�� DR� TXDO� VH� FRQMXJRX� XP� PRGHOR� GH� VREUHYLYrQFLD� GR� Q~PHUR� GH�
iUYRUHV�

� 3URMHWR� FRRUGHQDGR� SHOR� 3URIHVVRU &DWHGUiWLFR &DUORV� 3DFKHFR� 0DUTXHV� �87$'�� H� ILQDQFLDGR� SHOR� ,QVWLWXWR� 1DFLRQDO� GH�
,QYHVWLJDomR�$JUiULD��,1,$���3HUtRGR�GH�H[HFXomR������������
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$� VLPXODomR� GD� GLVWULEXLomR� GRV� GLkPHWURV� DGRWDGD� QR� 0RGLV3LQDVWHU� XWLOL]D� D� GLVWULEXLomR� 6% GH�
-RKQVRQ� �-RKQVRQ�� ������� 2� UHFXUVR� D� HVWD� GLVWULEXLomR� FRQIHUH� DR�PRGHOR PDLRU� IOH[LELOLGDGH� SDUD�
UHSURGX]LU� GLVWULEXLo}HV� GH� GLkPHWURV� GR� TXH� D� IXQomR� GH� GLVWULEXLomR� GH� :HLEXOO�� DGRWDGD� HP�
PRGHORV� DQWHULRUHV�� FROPDWDQGR� IUDTXH]DV� DSRQWDGDV� jV� YHUV}HV� GR� 3%5$92� TXH� XWLOL]DYDP� HVVD�
IXQomR��GHWHWDGDV SDUD�RV�SLQKDLV�GR�7kPHJD��5LEHLUR��������'XDUWH��������6DPSDLR��������

$TXDQGR� GD� GLYXOJDomR� GR� 0RGLV3LQDVWHU FRPR� UHVXOWDGR� GH� LQYHVWLJDomR� �)RQVHFD�� �������
FRQVLGHUDYD�VH� SULRULWiULR� LPSOHPHQWDU� R�PRGHOR� HP� ´DPELHQWH� DPLJiYHOµ�� GH� IRUPD� D� WRUQDU�PDLV�
H[SHGLWD� D� XWLOL]DomR� GR� PHVPR�� GDGD� D� FRPSOH[LGDGH� DVVRFLDGD� DR� SURFHVVR� GH� HVWLPDomR��
GHVLJQDGDPHQWH� QD� GHWHUPLQDomR� GRV� SDUkPHWURV� GD� GLVWULEXLomR� 6%�� SDUD� UHFRQVWLWXLomR� GDV�
GLVWULEXLo}HV�GH�GLkPHWURV�

1R�GHFXUVR�GD�$omR�&267 )3����� ´)RUHVW�PRGHOV� IRU� UHVHDUFK� DQG GHFLVLRQ� VXSSRUW� LQ� VXVWDLQDEOH�
IRUHVW�PDQDJHPHQWµ� IRL�SURSRUFLRQDGD�D�OLJDomR GD�DXWRUD j�FRPXQLGDGH�&$36,6� GD�TXDO�UHVXOWRX D�
LQWHJUDomR�� HP� ������ GR 0RGLV3LQDVWHU QD� SODWDIRUPD� &$36,6� ² &RPSXWHU�$LGHG� 3URMHFWLRQ� RI�
6WUDWHJLHV� LQ� 6LOYLFXOWXUH� �KWWS���ZZZ�LQUD�IU�FDSVLV��� (VWD� SODWDIRUPD �'XIRXU�.RZDOVNL� HW� DO��� ����� p�
XPD� SODWDIRUPD� GH� VLPXODomR� SDUD�PRGHORV� GH� FUHVFLPHQWR� H� GH GLQkPLFDV� IORUHVWDLV� HVWDEHOHFLGD�
SHOR ,QVWLWXWH�1DWLRQDO�GH�OD�5HFKHUFKH�$JURQRPLTXH��,15$��DWXDO�,15$(��)UDQoD���

1DV )LJXUDV ��H���DSUHVHQWDP�VH� LPDJHQV GR�PRGHOR�0RGLV3LQDVWHU��2�PRGHOR�HVWi�GLVSRQtYHO SDUD�
DFHVVR� OLYUH� QD� SODWDIRUPD� GH� VLPXODomR &$36,6� �KWWS���ZZZ�LQUD�IU�FDSVLV��� PHGLDQWH� UHJLVWR� GH�
SHGLGR�GH�XWLOL]DomR��SRGHQGR��HP�DOWHUQDWLYD��VHU�VROLFLWDGR�GLUHWDPHQWH�j�SULQFLSDO�DXWRUD�

)LJXUD� ��� 9LVXDOL]DomR� GR� PRGHOR� 0RGLV3LQDVWHU� LPSOHPHQWDGR� QD� SODWDIRUPD� &$36,6�� -DQHOD� GH�
LQLFLDOL]DomR FRP�LGHQWLILFDomR�GDV�YDULiYHLV�GH�HQWUDGD�

Ϯ $omR�&267�FRRUGHQDGD�SHOD�3URIHVVRUD�&DWHGUiWLFD�0DUJDULGD�7RPp��,6$�87/���QR�SHUtRGR�GH�H[HFXomR ���� D�������D�TXHP�
VH�DJUDGHFH�D�VXSHUYLVmR�GR�WUDEDOKR�UHDOL]DGR�HP�SURJUDPD�GH�GRXWRUDPHQWR��GR�TXDO�UHVXOWRX�R�0RGLV3LQDVWHU��H�D�IDFLOLWDomR
GH�PHLRV�SDUD�LPSOHPHQWDomR�GR�PRGHOR�QD�SODWDIRUPD�&$36,6��DWUDYpV�GD�DWULEXLomR�GH�GXDV�EROVDV�GH�LQYHVWLJDomR�HP������
H�HP�������&267�6760�)3�����������H�&267B6760B)2����B��������������������
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)LJXUD� ��� 9LVXDOL]DomR� GR� PRGHOR� 0RGLV3LQDVWHU� LPSOHPHQWDGR� QD� SODWDIRUPD� &$36,6�� ([HPSOR� GH�
SURMHomR�GH�FUHVFLPHQWR�H�GH�LQIRUPDomR�GH�VDtGD GLVSRQLELOL]DGD�

8PD�VtQWHVH�GHWDOKDGD�GR�PRGHOR�LPSOHPHQWDGR�QD�SODWDIRUPD�&$36,6�HVWi�GHVFULWD�HP�)RQVHFD�HW�DO��
��������MXQWDPHQWH�FRP�LOXVWUDo}HV�GH�DSOLFDomR�SDUD�REMHWLYRV�GLVWLQWRV�GH�JHVWmR�IORUHVWDO�

'HVGH�D�LPSOHPHQWDomR�HP�DPELHQWH�DPLJiYHO�DWp�j�DWXDOLGDGH��IRL�SURVVHJXLGD�LQYHVWLJDomR�YLVDQGR�
LQFOXLU QR� PRGHOR� DSHUIHLoRDPHQWRV� TXH� H[SDQGLVVHP� R� FRQMXQWR� GH� IXQFLRQDOLGDGHV� LQLFLDLV� H�
DWHQGHVVHP� D� REVHUYDo}HV� UHDOL]DGDV� SHORV� XWLOL]DGRUHV�� WRUQDQGR� R� PRGHOR� PDLV� DEUDQJHQWH� QDV�
DSOLFDo}HV� H� VLPXODo}HV� TXH� SHUPLWH��� $V� IXQFLRQDOLGDGHV� GD� YHUVmR� DWXDO� GLVSRQLELOL]DGD� DRV�
XWLOL]DGRUHV� VHUmR� LGHQWLILFDGDV� QR� GHFXUVR� GR� VHPLQiULR�� DTXDQGR� GD� H[SRVLomR GR� PRGHOR��
PHQFLRQDQGR�VH� LJXDOPHQWH� DV� DOWHUDo}HV� LQFOXtGDV�� HP� YHUVmR� H[SORUDWyULD�� GH� XVR� PDLV� UHVWULWR��
GLYXOJDGDV SRU /H�0RJXpGHF HW�DO���������

8WLOL]DomR�GR�0RGLV3LQDVWHU�HP�SURFHVVR�GH�HQVLQR�H�GH�DSUHQGL]DJHP

2 PRGHOR�0RGLV3LQDVWHU�p�XWLOL]DGR�FRPR�UHFXUVR�SHGDJyJLFR�QD�IRUPDomR�HP�(QJHQKDULD�)ORUHVWDO��
HP�WUrV XQLGDGHV�FXUULFXODUHV��VRE�UHJrQFLD�GD�FDQGLGDWD��PDLV�SUHFLVDPHQWH�HP� 'HQGURPHWULD��QR����
DQR�GR�&XUVR�GH�/LFHQFLDWXUD���2UGHQDPHQWR�)ORUHVWDO��XQLGDGH�FXUULFXODU�GLVSRQLELOL]DGD�QR����DQR�GR�
&XUVR�GH�/LFHQFLDWXUD GHVGH������������ H�DQWHULRUPHQWH LQFOXtGD�QR�SODQR�GH�HVWXGRV�GR�&XUVR�GH�
0HVWUDGR���H�0RGHODomR�GH�5HFXUVRV�)ORUHVWDLV��LQFOXtGD�QR�SODQR�GH�HVWXGRV�GR�&XUVR�GH�0HVWUDGR��
DWXDOPHQWH�OHFLRQDGD�QR����DQR GR�UHIHULGR�FXUVR���

$V� XWLOL]Do}HV� FRQFHELGDV SDUD R� 0RGLV3LQDVWHU� VmR� GLVWLQWDV QDV� WUrV XQLGDGHV� FXUULFXODUHV��
7UDGLFLRQDOPHQWH�� HP� 'HQGURPHWULD� HUD� IHLWD� PHQomR DR� PRGHOR� DTXDQGR� GD� H[SRVLomR GR� WHPD�

� $V� FRQWULEXLo}HV�PDLV� SUy[LPDV� UHFHELGDV� QDV� IDVHV� GH� GHVHQYROYLPHQWR�� GH� LPSOHPHQWDomR� RX GH� DSHUIHLoRDPHQWR HVWmR�
UHFRQKHFLGDV� QR� 0RGLVSLQDVWHU�� FRP� UHDOFH� SDUD� R� 3URIHVVRU� &DWHGUiWLFR� &DUORV� 3DFKHFR� 0DUTXHV� �87$'��� 'RXWRU� %HUQDUG�
3DUUHVRO��86'$�)RUHVW�6HUYLFH���(QJHQKHLUR�)UDQoRLV�GH�&ROLJQ\��,15$(��H�3URIHVVRU�'RXWRU�+HOGHU�9LDQD��,39���
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´&UHVFLPHQWR�H�SURGXomR�GRV�SRYRDPHQWRV�IORUHVWDLVµ� &RP�D�LQFOXVmR�GH�2UGHQDPHQWR�)ORUHVWDO�QR
FLFOR� GH� HVWXGRV HP� TXH� VH� OHFLRQD� 'HQGURPHWULD�� GHFLGLX�VH PLQLPL]DU� D� DOXVmR DR� PRGHOR� HP�
'HQGURPHWULD��SULYLOHJLDQGR R�VHX�XVR QD�XQLGDGH�FXUULFXODU�2UGHQDPHQWR�)ORUHVWDO�

(P� 2UGHQDPHQWR� )ORUHVWDO� D� DSUHVHQWDomR� GR� PRGHOR� HVWi� LQWHJUDGD� QR� WHPD� ´,QWHUYHQomR�
3URGXWLYDµ�� GR� &DStWXOR� �� GR� SURJUDPD��2V� FRQWH~GRV GHVVH� FDStWXOR LQFOXHP� D� IDPLOLDUL]DomR� FRP�
PRGHORV� SDUD� VXSRUWH� j� JHVWmR� IORUHVWDO� GDV� SULQFLSDLV� HVSpFLHV� GD� IORUHVWD� QDFLRQDO�� 1R� FDVR� GR�
SLQKHLUR�EUDYR� p� IHLWD� XPD� VtQWHVH� GRV�PRGHORV� H[LVWHQWHV H� DQDOLVD�VH� XP� VXEFRQMXQWR FRP�PDLV�
GHWDOKH��JHUDOPHQWH FRPSRVWR�SHODV 7DEHODV�GH�3URGXomR�GH�2OLYHLUD���������GH�6DQWRV�+DOO�H�0DUWLQV�
�����D�E� H GH�0RUHLUD�H�)RQVHFD���������DJRUD�UHXQLGDV HP�)RQVHFD�H�&DUQHLUR��������H�GH�PDLV�IiFLO�
DFHVVR�� R� DOJRULWPR GH� *HVWmR� GD� 'HQVLGDGH� $*'�33� GHVHQYROYLGR� SRU� )RQVHFD� HW� DO�� �������� TXH�
LQWHJUD�R�PRGHOR�DORPpWULFR�GHVHQYROYLGR�SRU�/XLV�H�)RQVHFD���������H�R�0RGLV3LQDVWHU��$�XWLOL]DomR�
GR� 0RGLV3LQDVWHU�� SRU� SDUWH� GRV� DOXQRV�� VXFHGH� j� H[SHULPHQWDomR� GRV� PRGHORV� DQWHULRUHV��
RULHQWDQGR�VH RV�DOXQRV�SDUD H[DPLQDUHP�R�PRGHOR��TXDQWR�DRV�UHTXLVLWRV�GH�LQIRUPDomR�GH�HQWUDGD�
H�TXDQWR�j�LQIRUPDomR�GH�VDtGD�TXH�SURSRUFLRQD��HQIDWL]DQGR�R�VHX�XVR�QD�VLPXODomR�GR�FUHVFLPHQWR�
H�SUHVFULomR�GH�GHVEDVWHV�

3DUD� DSRLR� j� SUiWLFD� RILFLQDO� p IRUQHFLGR� XP� JXLmR� FRP� RULHQWDo}HV� GH� FRQGXomR�� SDUD� RV� DOXQRV�
SRGHUHP�VHJXLU�GXUDQWH�R�SURFHVVR�H[SORUDWyULR�GH GHPRQVWUDomR��1D�SUHVFULomR�GH� LQWHUYHQomR� RV�
GHVEDVWHV�SRGHP�VHU�GHILQLGRV�FRP�EDVH�HP�GLIHUHQWHV�FULWpULRV��Q~PHUR�GH�iUYRUHV��HVSHFLILFDomR�GR�
IDWRU�GH�HVSDoDPHQWR�GH�:LOVRQ�� Mi�UHIHULGR��RX�GR�tQGLFH�GH�GHQVLGDGH�GRV�SRYRDPHQWRV��5HLQHNH��
�������1HVWH�FDVR��R�tQGLFH�WHP FRPR�EDVH�D�OLQKD�GH�Pi[LPD�GHQVLGDGH�HVWDEHOHFLGD�SDUD D�HVSpFLH��
HP�3RUWXJDO��SRU�/XLV�H�)RQVHFD� ������� $�UHJXODomR�GH�GHVEDVWHV�D�SDUWLU�GH�GLIHUHQWHV�FULWpULRV ID]�
SDUWH� GR FRQKHFLPHQWR� DGTXLULGR� SHORV DOXQRV� DQWHV� GH� SURFHGHUHP D� H[SHULPHQWDomR FRP� R�
0RGLV3LQDVWHU�

1RV�HQVDLRV�UHDOL]DGRV�VmR�FRQVLGHUDGRV GLYHUVRV�PRGHORV�VLOYtFRODV��DOJXQV�VXJHULGRV�QD�ELEOLRJUDILD�
SDUD� R� SLQKHLUR�EUDYR� �REWLGRV� SRU SHVTXLVD� DXWyQRPD�� SRU� H[HPSOR�� HP� SXEOLFDo}HV� GR� &HQWUR�
3LQXV��� RXWURV� FRUUHVSRQGHQGR� j UHSURGXomR� GH� RULHQWDo}HV� DVVRFLDGDV� jV� WDEHODV� GH� SURGXomR
PHQFLRQDGDV� H�� DLQGD� RULHQWDo}HV GHILQLGDV� SHORV� SUySULRV� DOXQRV�� 1R� ILQDO� GD� SUiWLFD� RILFLQDO� VmR�
DQDOLVDGRV�RV�UHVXOWDGRV HQWUH�SDUHV��HP GLVFXVVmR�VXSHUYLVLRQDGD��SDUD�DSURIXQGDU�R�FRQKHFLPHQWR�

)D]HQGR�R�YtQFXOR�GR�VHPLQiULR�DR�SURJUDPD�GD�XQLGDGH�FXUULFXODU 0RGHODomR�GH�5HFXUVRV�)ORUHVWDLV��
R 0RGLV3LQDVWHU�p�DSUHVHQWDGR�FRPR�XP�H[HPSOR�GH�PRGHOR�GH�SRYRDPHQWR�� VHQGR�DERUGDGR�QR�
&DStWXOR� � �2V� PRGHORV� DSOLFDGRV� D� GDGRV� GH� UHFXUVRV� IORUHVWDLV��� H� QR� WHPD� ´2� 3URFHVVR� GH�
PRGHODomRµ�� WUDWDGR� HP� PDLV� GR� TXH� XP� FDStWXOR�� QR� GHFXUVR� GR� SURJUDPD�� $� UHIHUrQFLD� DR�
0RGLV3LQDVWHU� HP� FRQWH[WR� GH� HQVLQR� H� GH� DSUHQGL]DJHP� SHUPLWH� VDOLHQWDU� GLIHUHQWHV� HWDSDV� GR�
SURFHVVR�GH�PRGHODomR��GHVGH�D�REWHQomR�H�DQiOLVH�GH�GDGRV�j�DSUHVHQWDomR�ILQDO�GR�PRGHOR�H�VXD�
GLVSRQLELOL]DomR� DRV�XWLOL]DGRUHV�� LQFOXLQGR�D LGHQWLILFDomR�GH� FRQVWUDQJLPHQWRV H� HVWUDWpJLDV�SDUD� D�
UHVSHWLYD�UHVROXomR�

1R�kPELWR�GD�PRGHODomR��XVDQGR�D�H[SHULrQFLD�SDUWLFXODU GD�GRFHQWH�FRP�R�0RGLV3LQDVWHU� UHDOoD�VH�
QR�VHPLQiULR�D�FRQYHQLrQFLD�GH VHQVLELOL]DU�RV�DOXQRV�SDUD�D�REVHUYkQFLD�GH�ERDV�SUiWLFDV�QR�SURFHVVR�
GH�PRGHODomR��HQWUH�DV�TXDLV�

�� &RQKHFHU�R�SUREOHPD��GHILQLU�REMHWLYRV �60$57���H�SODQHDU�R�SURFHVVR��
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�� $UWLFXODU� REMHWLYRV� FRP� D� LQIRUPDomR� UHTXHULGD� RX� GLVSRQtYHO� SDUD� R� GHVHQYROYLPHQWR� GRV�
PRGHORV�� UHFRQKHFHQGR D� LPSRUWkQFLD� GH� GLVSRU� GH� XPD� EDVH� GH� GDGRV� DGHTXDGD H� FRP�
TXDOLGDGH�

�� 3ULRUL]DU� D�DQiOLVH�H[SORUDWyULD�GRV�GDGRV�H� LQFOXLU� D� YHULILFDomR�GRV�SUHVVXSRVWRV�DGPLWLGRV�
SDUD�R�PRGHOR��HQVDLDQGR RX�DYDOLDQGR D�VXD�XWLOL]DomR�DQWHV�GH�R�GLVSRQLELOL]DU�

�� 5HFRQKHFHU� D� LPSRUWkQFLD� GD� FRPXQLFDomR� H� GD� DFHVVLELOLGDGH�� IRUQHFHQGR� D� LQIRUPDomR�
HVVHQFLDO�DR�VHX�FRUUHWR�XVR�H�WRUQDQGR R�PRGHOR�DFHVVtYHO�DRV�XWLOL]DGRUHV�

&RPR� VH� SURFXUDUi PRVWUDU�� R 0RGLV3LQDVWHU� p� XVDGR� FRPR� UHFXUVR� H� HVWUDWpJLD� GH� PpWRGRV� GH�
DSUHQGL]DJHP�DWLYRV�� VXVWHQWDGRV�QD�SUiWLFD� DSUHQGHU�ID]HQGR� �´KDQGV�RQµ��� e� WDPEpP�XWLOL]DGR QD�
SUHSDUDomR� GH� SURMHWRV� �´3URMHFW� EDVHG� OHDUQLQJµ��� FRPR� VH� H[HPSOLILFD� HP� FRQWLQXLGDGH�� (VWHV�
PpWRGRV IDFLOLWDP D�SDUWLFLSDomR�H�D�LQWHUYHQomR�GR�DOXQR�QR�SURFHVVR�GH�DSUHQGL]DJHP H�IRPHQWDP
D�FULDWLYLGDGH�QD�SURFXUD�GH�VROXo}HV��HP�FRQFUHWL]Do}HV�UHDLV�

8WLOL]DomR GR�0RGLV3LQDVWHU�SDUD�DSRLR�j�GHFLVmR

2V� FDVRV� GH� HVWXGR� VHOHFLRQDGRV� FRPR� DSOLFDo}HV� HVSHFtILFDV�� D� H[SRU� QR� VHPLQiULR� UHVSHLWDP� D
WUDEDOKRV�VXSHUYLVLRQDGRV�SHOD�FDQGLGDWD��QD�TXDOLGDGH�GH�RULHQWDGRUD��RX�GHVHQYROYLGRV�HP�OLQKDV�GH�
LQYHVWLJDomR�� FRPSOHPHQWDQGR�VH� D� LQIRUPDomR� FRP UHIHUrQFLD� D� XWLOL]Do}HV� H[WHUQDV�� 2V WUDEDOKRV�
TXH�VXSHUYLVLRQRX�IRUDP�GHVHQYROYLGRV�FRPR�3URMHWR�RX�FRPR�'LVVHUWDomR�GH�0HVWUDGR��GD�IRUPDomR�
HP�(QJHQKDULD�)ORUHVWDO�RIHUHFLGD�SHOD�87$'��FXPSULQGR�XPD�IXQomR�GXSOD��FRQFLOLDU�D�FRQVROLGDomR�
GH� DSUHQGL]DJHP� FRP� XPD� GHVHMiYHO� DSUR[LPDomR� j� DWLYLGDGH� SURILVVLRQDO� (QWUH� DV� DSOLFDo}HV D�
DSUHVHQWDU�QR�VHPLQiULR��HVWmR�

$�SUHYLVmR�GR�FUHVFLPHQWR�GR�SLQKDO�EUDYR�GR�%DOGLR�GH�3DUHGHV�H�(VFDUL]��FRQFHOKR�GH�9LOD�
5HDO��FRP�UHFXUVR DR�VLPXODGRU�0RGLV3LQDVWHU �&DEUDO������� &DEUDO�H�)RQVHFD��������

$� HODERUDomR� GH� SURSRVWDV� GH� JHVWmR� GH� SLQKDO�EUDYR� HP� iUHDV� EDOGLDV� GLUHFLRQDGDV� DR�
DSURYHLWDPHQWR�GH�PDWHULDO�OHQKRVR �&HUTXHLUD��������

$�FULDomR�GH�&DUWD�GH�SHULJRVLGDGH�GH�GDQRV�SURYRFDGRV�SRU�LQWHPSpULHV�SDUD�SRYRDPHQWRV�
GH�3LQXV�SLQDVWHU �0DUWLQKR� ������0DUWLQKR�HW�DO�� ������

6LVWHPDV�GH� VXSRUWH� j�GHFLVmR� DSOLFDGRV� j�JHVWmR� IORUHVWDO� VXVWHQWiYHO� HP�SRYRDPHQWRV�GH�
SLQKHLUR�EUDYR �&RVWD� ������&RVWD�HW�DO�� ������

(P� WHUPRV� FLHQWtILFRV� IRUDP� HODERUDGRV� GRFXPHQWRV� TXH� LQFOXHP� DSOLFDo}HV� RX� LQRYDo}HV� GR�
0RGLV3LQDVWHU� �&HUYHLUD� HW� DO��� ����� )RQVHFD� HW� DO��� ����� 9LDQD� HW� DO��� ����� &HUYHLUD� HW� DO�� �����
)RQVHFD�H�'XDUWH���������GDV�TXDLV��D�PDLV�UHFHQWH�UHSRUWD�j�GHILQLomR�GH�PRGHORV�GH�VLOYLFXOWXUD�SDUD�
iUHDV� GH� SLQKHLUR�EUDYR� UHJHQHUDGDV� QDWXUDOPHQWH�� FRP� GHQVLGDGHV� PXLWR� HOHYDGDV� �)RQVHFD� H�
/RXVDGD���������1R�VHPLQiULR�VHUi�IDFXOWDGD�XPD�SHUVSHWLYD�GHVWDV�XWLOL]Do}HV�

4XDQWR DR HPSUHJR�GR�0RGLV3LQDVWHU SDUD�DSRLR�j�JHVWmR�IORUHVWDO��SRU�SDUWH�GRV�WpFQLFRV�JHVWRUHV��
VHUi� UHIHULGD� D DomR� GH� IRUPDomR� UHDOL]DGD� QD� 87$'�� HQTXDGUDGD� QR� HQFRQWUR� WpFQLFR�
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�FLHQWtILFR� ´*HVWmR� GR� SLQKDO� EUDYR�� DSOLFDomR� GR� PRGHOR� GH� VLPXODomR� 0RGLV3LQDVWHUµ�� 2� HYHQWR�
GHFRUUHX�GH����D����GH�QRYHPEUR�GH�������QR�kPELWR�GR�3URMHWR�,1()�3,186��,QIRUPDomR�(VWUDWpJLFD�
SDUD� D� )LOHLUD�GR�3LQKR�� H� FRQWRX� FRP D�SDUWLFLSDomR�GR� (QJ�� )UDQoRLV�GH�&ROLJQ\�� UHVSRQViYHO� SHOD�
SODWDIRUPD�&$36,6� $GPLWH�VH�D�SRVVLELOLGDGH�GH�XWLOL]DomR�LQGLYLGXDO�SRU�SDUWH�GRV�SDUWLFLSDQWHV��EHP�
FRPR�GRV�XWLOL]DGRUHV�TXH�DFHGHP�DR�PRGHOR�DWUDYpV�GD�SODWDIRUPD &$36,6��

1R�VHPLQiULR�IDU�VH�i UHIHUrQFLD�jV�HPSUHVDV�RX�HQWLGDGHV�TXH�VROLFLWDUDP�R�0RGLV3LQDVWHU��HVWDQGR�
SUHVHQWHPHQWH�UHFRQKHFLGD�D�DXWRUL]DomR�GH�XVR��jV�ILUPDV�RX�HQWLGDGHV� )/25(67*$/�� (PSUHVD�GH�
*HVWmR�H�'HVHQYROYLPHQWR�)ORUHVWDO��6�$�� &RRSHUDWLYD�$JUtFROD�GH�%RWLFDV�² &$32/,%� )ORUHVWD�3URMHWRV�
² &RQVXOWRULD�H�3ODQHDPHQWR�)ORUHVWDO� &HQWUH�1DWLRQDO�GH OD�3URSULpWp�)RUHVWLqUH �&13)���,QVWLWXW�SRXU�
OH 'pYHORSSHPHQW�)RUHVWLHU��)UDQoD���2IILFH�1DWLRQDO�GHV�)RUrWV �21)���5HVHDUFK�'HSDUWPHQW��)UDQoD���

(VWi�HP�FXUVR��GHVGH DJRVWR�GH�������XPD�DWLYLGDGH�GH�H[WHQVmR�FRP�D�&$32/,%�SDUD�XWLOL]DomR�GR�
0RGLV3LQDVWHU�� FRPR� VXSRUWH� j� JHVWmR� IORUHVWDO� GDV� iUHDV� GH� SLQKDO�EUDYR�GRV� EDOGLRV� JHULGRV� SHOD�
FRRSHUDWLYD��DWLYLGDGH�D�TXH�VH�DOXGLUi�QR�VHPLQiULR�

&RQFOXL�VH� R� VHPLQiULR FRP� FRQVLGHUDo}HV� ILQDLV�� SDUWLOKDQGR� HOHPHQWRV� GH� UHIOH[mR� TXDQWR� j�
XWLOL]DomR�GR�0RGLV3LQDVWHU�QR�FRQWH[WR�GR�SURFHVVR�GH�HQVLQR�H�GH�DSUHQGL]DJHP H�SDUD�VXSRUWH�j�
WRPDGD�GH�GHFLVmR��QR�SDQRUDPD�DWXDO�H�SHUVSHWLYDV�GH�SURJUHVVR�

�� 5(&85626�(�(675$7e*,$6

2� VHPLQiULR� VHUi� DSUHVHQWDGR� FRPR� XPD� FRPXQLFDomR� RUDO�� VXVWHQWDGD� SRU� XP� GRFXPHQWR� EDVH�
SUHSDUDGR� HP� 0LFURVRIW� 2IILFH� 3RZHU� 3RLQW�� XVDQGR� FRPR� HVWUDWpJLD� RV� PpWRGRV� H[SRVLWLYRV� H�
GHPRQVWUDWLYRV��6HUmR�H[LELGDV LOXVWUDo}HV��HP�IRUPD�GH�JUiILFR��ILJXUD�H�IRWRJUDILD�FRP�R�REMHWLYR�GH�
IDFLOLWDU�D�H[SRVLomR�H�D�DSUHHQVmR�GRV�FRQWH~GRV DERUGDGRV� 8VDU�VH�i��HP�FRPSOHPHQWR� R�PpWRGR�
H[HPSOLILFDWLYR��QR�VHQWLGR�GH�FODULILFDU�DV�PDWpULDV�DSUHVHQWDGDV�

3DUD�DSRLR�j�H[SRVLomR�LUi�XVDU�VH XP�FRPSXWDGRU�SHVVRDO�H�XP�SURMHWRU�PXOWLPpGLD��SUHYHQGR�VH�D�
GLVSHQVD�GHVWH��FDVR�KDMD�QHFHVVLGDGH�GH�UHDOL]DU�D�DSUHVHQWDomR�D�GLVWkQFLD��FLUFXQVWkQFLD�TXH�OHYDULD�
j�XWLOL]DomR�GH�VLVWHPD�GH�YLGHRFRQIHUrQFLD��H GD�UHVSHWLYD�IXQFLRQDOLGDGH�GH�SDUWLOKD�GH�HFUm�

�� 5()(5¹1&,$6

&DEUDO��$0��������3UHYLVmR�GR�FUHVFLPHQWR�GR�SLQKDO�EUDYR�GR�%DOGLR�GH�3DUHGHV�H�(VFDUL]��FRQFHOKR�
GH�9LOD�5HDO��FRP�UHFXUVR�DR�VLPXODGRU�0RGLV3LQDVWHU��3URMHWR��87$'��9LOD�5HDO����S�

&DEUDO��0��7)�)RQVHFD��������3UHYLVmR�GR�FUHVFLPHQWR�GR�SLQKDO�EUDYR�GR�%DOGLR�GH�3DUHGHV�H�(VFDUL]�
FRP� UHFXUVR� DR� VLPXODGRU�0RGLVSLQDVWHU�� &RPXQLFDomR� QR� 3LQXV�:HEFDVW�� $V� WDEHODV� GH� SURGXomR�
FRPR�IHUUDPHQWD�GH�DSRLR�j�JHVWmR�GR�SLQKDO�EUDYR��RUJDQL]DGR�SHOR�&HQWUR�3LQXV�

&DUUDVFDOmR��09��������7DEHODV�(PStULFDV�GH�3URGXomR�SDUD�R�SLQKHLUR�EUDYR��0DWD�1DFLRQDO�GH�/HLULD���
5HODWyULR�)LQDO�GR�&XUVR�GH�(QJHQKHLUR�6LOYLFXOWRU��,6$��/LVERD����S�
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&HUTXHLUD�� $1�� ������ 3URSRVWDV� GH� JHVWmR� GH� SLQKDO�EUDYR� HP� iUHDV� EDOGLDV�� GLUHFLRQDGDV� DR�
DSURYHLWDPHQWR�GH�PDWHULDO�OHQKRVR��'LVVHUWDomR�GH�0HVWUDGR��87$'��9LOD�5HDO� ���S�

&HUYHLUD��$��,�0DUWLQV��$�0RWD��-�%HQWR��7)�)RQVHFD��������2WLPL]DomR�GH�3ODQRV�GH�([SORUDomR�)ORUHVWDO�
HP�%DOGLRV�GR�1RUWH�GH�3RUWXJDO��&DVR����S���²���� ,Q� ,QYHVWLJDomR�2SHUDFLRQDO�HP�$omR�² &DVRV�GH�
$SOLFDomR��5&�2OLYHLUD��-6�)HUUHLUD��(G����,PSUHQVD�GD�8QLYHUVLGDGH�GH�&RLPEUD��&RLPEUD��3RUWXJDO��,6%1�
�������������������'2,����������������������������

&HUYHLUD��$��7)�)RQVHFD��$�0RWD��,�0DUWLQV��������$Q�LQWHJHU�SURJUDPPLQJ�PRGHO�IRU�WKH�PDQDJHPHQW�
RI�D�IRUHVW�LQ�WKH�1RUWK�RI�3RUWXJDO��,Q�1XPHULFDO�$QDO\VLV�DQG�$SSOLHG�0DWKHPDWLFV�,&1$$0������$,3�
&RQI��3URF�����������������

&RVPH��$%�� ������ 7DEHOD�GH�3URGXomR�SDUD�R�SLQKHLUR�EUDYR��5HODWyULR�GH�$FWLYLGDGHV�GR�&XUVR�GH�
(QJHQKHLUR�6LOYLFXOWRU��,6$��/LVERD�

&RVWD�� 3'�� ������ 6LVWHPDV� GH� VXSRUWH� j� GHFLVmR DSOLFDGRV� j� *HVWmR� )ORUHVWDO� 6XVWHQWiYHO� HP�
SRYRDPHQWRV�GH�3LQXV�SLQDVWHU $LW���'LVVHUWDomR�GH�0HVWUDGR��87$'��9LOD�5HDO�����S�

&RVWD�� 3�� $� &HUYHLUD�� 7)� )RQVHFD�� ������ 6LVWHPDV� GH� VXSRUWH� j� GHFLVmR� DSOLFDGRV� j� JHVWmR� IORUHVWDO�
VXVWHQWiYHO�HP�SRYRDPHQWRV�GH�SLQKHLUR�EUDYR��$3',2��%ROHWLP�����������

'XDUWH��-3&��������0RGHOR�3%5$92��DSOLFDomR�H�GHVHQYROYLPHQWR�QR�3HUtPHWUR�)ORUHVWDO�GH�0RQGLP�
GH�%DVWR��(VERoR�GH�XP�SODQR�GH�JHVWmR��5HODWyULR�)LQDO�GH�(VWiJLR��87$'��9LOD�5HDO�����S�

'XDUWH�� -3&�� ������ 0RGHORV GH� FUHVFLPHQWR� H� GH� SURGXomR� GH� SLQKHLUR� EUDYR�� 2� FDVR� GR� 9DOH� GR�
7kPHJD��'*)�,QIRUPDomR����������

'XIRXU�.RZDOVNL��6��%�&RXUEDXG��3�'UH\IXV��&�0HUHGLHX��)�GH�&ROLJQ\��������&DSVLV��DQ�RSHQ�VRIWZDUH�
IUDPHZRUN�DQG�FRPPXQLW\�IRU�IRUHVW�JURZWK�PRGHOOLQJ��$QQDOV�RI�)RUHVW�6FLHQFH������������������'2,��
��������V�����������������

)RQVHFD�� 7)�� ������ &RQWULEXWR� SDUD� R� HVWDGR� GD� DUWH� HP� PRGHODomR� GD� IORUHVWD�� FRQVWUXomR� GR�
0RGLV3LQDVWHU��,Q�,�-RUQDGD�7pFQLFD�GH�0RGHODomR�GD�)ORUHVWD��/LYUR�GH�5HVXPRV��,QVWLWXWR�6XSHULRU�GH�
*HVWmR��/LVERD�����GH�VHWHPEUR�GH��������S�

)RQVHFD��7)��������0RGHODomR�GR�FUHVFLPHQWR��PRUWDOLGDGH�H�GLVWULEXLomR�GLDPpWULFD��GR�SLQKDO�EUDYR�
QR�9DOH�GR�7kPHJD��7HVH�GH�'RXWRUDPHQWR��87$'��9LOD�5HDO�����S�

)RQVHFD�� 7)�� ������ $� XWLOL]DomR� GH� PRGHORV� GH� FUHVFLPHQWR� H� SURGXomR� FRPR� VXSRUWH� j� JHVWmR�
IORUHVWDO��3URMHWR�,1()�3,186��3LQXV3UHVV�Q������,661�����������

)RQVHFD��7)��$�&HUYHLUD��$�0RWD��������$Q� LQWHJHU�SURJUDPPLQJ�PRGHO� IRU�D� IRUHVW�KDUYHVW�SUREOHP�
ZLWK�WHPSRUDO�DQG�FRQVWUDLQWV��)RUHVW�6\VWHPV�����������������'2,����������IV��������������

)RQVHFD�� 7)�� %� 3DUUHVRO�� &�0DUTXHV�� )� GH� &ROLJQ\�� ������0RGHOV� WR� ,PSOHPHQW� D� 6XVWDLQDEOH� )RUHVW�
0DQDJHPHQW�² DQ�2YHUYLHZ�RI�WKH�0RGLV3LQDVWHU�0RGHO��&KDSWHU�����S����������,Q�6XVWDLQDEOH�)RUHVW�
0DQDJHPHQW���%RRN����-�0DUWtQ�*DUFtD��--�'LH]�&DVHUR��(G����,Q7HFK�� 2SHQ�$FFHVV�3XEOLVKHU��/RQGRQ��
,6%1���������������������'2,���������������

)RQVHFD�� 7)�� -� &DOoDGD�'XDUWH�� ������ $� VLOYLFXOWXUDO� VWDQG� GHQVLW\� PRGHO� WR� FRQWURO� XQGHUVWRU\� LQ�
PDULWLPH�SLQH�VWDQGV��L)RUHVW�� %LRJHRVFLHQFHV�DQG�)RUHVWU\�������������'2,����������LIRU��������
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)RQVHFD�� 7)�� -/� /RXVDGD�� ���� 0DQDJHPHQW� RI� 0DULWLPH� 3LQH�� (QHUJHWLF� 3RWHQWLDO� ZLWK� $OWHUQDWLYH�
6LOYLFXOWXUDO� *XLGHOLQHV�� ,Q� )RUHVW� %LRPDVV� � )URP� 7UHHV� WR� (QHUJ\�� &� *RQoDOYHV� �(G���� ,QWHFK2SHQ��
/RQGRQ��,6%1�������������������>��S��DFHLWH�S��SXEOLFDomR�HP�����������@

)RQVHFD�� 7)�� -6� /XLV�� &3� 0DUTXHV�� ������ $*'B33�� 8P� DOJRULWPR� GH� JHVWmR� GD� GHQVLGDGH� GRV�
SRYRDPHQWRV� GH� 3LQXV� SLQDVWHU�� ,Q� 5� 6LOYD�� )� 3iVFRD�� 63&)� �(G���� $FWDV� GDV� FRPXQLFDo}HV� GR� 9�
&RQJUHVVR� )ORUHVWDO�1DFLRQDO�� ,QVWLWXWR� 3ROLWpFQLFR� GH� 9LVHX�� 9LVHX�� ��� D� ��� GH�PDLR� GH� ������ S�����
,6%1���������������

)RQVHFD��7)��6�&DUQHLUR��������)HUUDPHQWDV�GH�$SRLR�j�*HVWmR�GH�3LQKDO�EUDYR��7DEHODV�GH�3URGXomR��
&HQWUR�3,186����S��,6%1� ������������������

*RPHV��0))1�� ������ $QiOLVH� GDV� SRWHQFLDOLGDGHV� SURGXWLYDV� GRV� SRYRDPHQWRV� GH� SLQKHLUR� EUDYR� �
$GPLQLVWUDomR� )ORUHVWDO� GH� *RXYHLD� � 9LVHX�� 5HODWyULR� GH� $FWLYLGDGHV� GR� &XUVR� GH� (QJHQKHLUR�
6LOYLFXOWRU��,6$��/LVERD����S�

*RPHV��$0��$$0�$OYHV��������,QYHQWiULR�IORUHVWDO��&DUWRJUDILD��iUHDV�)ORUHVWDLV��LQYHQWDULDomR��7DEHODV�
GH� 3URGXomR� �6DOYDWHUUD� GH� 0DJRV�� $OPHLULP�� $OSLDUoD�� &KDPXVFD�� &RUXFKH��� '*6)$�� +LGURWpFQLFD��
/LVERD�

-RKQVRQ��1/��������6\VWHPV�RI�IUHTXHQF\�FXUYHV�JHQHUDWHG�E\�PHWKRGV�RI�WUDQVODWLRQ��%LRPHWULND�����
��������

/H�0RJXpGHF��*��7)�)RQVHFD��)�GH�&ROLJQ\��$�&HUYHLUD��������,PSURYHG�SURFHGXUHV�IRU�PDULWLPH�SLQH�
PDQDJHPHQW�ZLWK�0RGLV3LQDVWHU�XVLQJ�WKH�0RGLV2SWLPL]HU�WRRO��0HHWLQJ�&$46,6�² ��������� ��$SULO�
������&156�&()(��0RQWSHOOLHU��)UDQFH�

/XLV��-6��7)�)RQVHFD��������7KH�DOORPHWULF�PRGHO�LQ�WKH�VWDQG�GHQVLW\�PDQDJHPHQW�RI�3LQXV�SLQDVWHU LQ�
3RUWXJDO��$QQDOV�RI�)RUHVW�6FLHQFH������������

0DUTXHV��&3��������4XDOLGDGH�GDV�HVWDo}HV� IORUHVWDLV� ² 3RYRDPHQWRV�GH�SLQKHLUR�EUDYR�QR�9DOH�GR�
7kPHJD��7HVH�GH�'RXWRUDPHQWR��87$'��9LOD�5HDO�����S�

0DUTXHV�� &3�� ������ (YDOXDWLQJ� VLWH� TXDOLW\� RI� HYHQ�DJHG�PDULWLPH� SLQH� VWDQGV� LQ�1RUWKHUQ� 3RUWXJDO�
XVLQJ�GLUHFW�DQG�LQGLUHFW�PHWKRGV��)RUHVW�(FRORJ\�DQG�0DQDJHPHQW�������������

0DUWLQKR��+)6)��������&DUWD�GH�SHULJRVLGDGH�GH�GDQRV�SURYRFDGRV�SRU�LQWHPSpULHV�SDUD�SRYRDPHQWRV�
GH�3LQXV�SLQDVWHU��'LVVHUWDomR�GH�0HVWUDGR��87$'��9LOD�5HDO����S�

0DUWLQKR�� +�� 7)� )RQVHFD�� -� $UDQKD�� /�0DUWLQV�� ������ &OLPDWLF� KD]DUG� DVVHVVPHQW�PDSSLQJ� IRU� 3LQXV
SLQDVWHU VWDQGV��,Q�'�/RSHV��0�7RPp��0�/LEHUDWR��3�6RDUHV��(G���%RRN�RI�$EVWUDFWV�RI�0L[HG�DQG�3XUH�
)RUHVWV�LQ�D�&KDQJLQJ�:RUOG�,8)52�&RQIHUHQFH��9LOD�5HDO��3RUWXJDO������2FWREHU�������S�����

0DUWLQV�� /6�� &0$� $PDUDO������� $QiOLVH� HFRQyPLFD� GD� SURGXomR� GH� XPD� PDWD�� '*6)$�� (VWXGRV� H�
,QIRUPDomR��������S�

0RUDLV�� &-(�� ������ $QiOLVH� ILQDQFHLUD� SDUD� GHWHUPLQDomR� GH� XP� WHUPR� GH� H[SORUDELOLGDGH� GRV�
SRYRDPHQWRV� GH� SLQKHLUR� EUDYR�� $SOLFDomR� DR� 3HUtPHWUR� )ORUHVWDO� GH� (QWUH� /LPD� H�1HLYD�� 5HODWyULR�
)LQDO�GH�&XUVR�GH�(QJHQKHLUR�6LOYLFXOWRU��,6$��/LVERD����S�

0RUHLUD�� $0�� 7)� )RQVHFD�� ������ 7DEHOD� GH� SURGXomR� SURYLVyULD� SDUD� R� SLQKDO� GR� 7kPHJD� ,Q� &3�
0DUTXHV��(G���5HVXPRV�GDV�&RPXQLFDo}HV�GDV�-RUQDGDV�3LQKHLUR�EUDYR��HFRORJLD�H�SURGXomR��87$'��
9LOD�5HDO��������GH�RXWXEUR�GH ������S����
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0RUHLUD��$0��7)�)RQVHFD��������7DEHOD�GH�SURGXomR�SDUD�R�SLQKDO�GR�9DOH�GR�7kPHJD��6LOYD�/XVLWDQD�
�������������,661����������

2OLYHLUD��$&��������&XUYDV�GH�FODVVH�GH�TXDOLGDGH�SURYLVyULDV�GH�SRYRDPHQWRV�GH�SLQKHLUR�EUDYR�GD�
6HUUD�GD�(VWUHOD��$QDLV�GR�,6$��YRO��;/�����������,6$��/LVERD�

2OLYHLUD�� $&�� ������ 7DEHOD� GH� 3URGXomR� *HUDO� SDUD� R� SLQKHLUR� EUDYR� GDV� UHJL}HV� PRQWDQDV� H�
VXEPRQWDQDV��'*)��&HQWUR�GH�HVWXGRV�)ORUHVWDLV��,1,&���/LVERD����S�

3iVFRD��)��������(VWUXWXUD��FUHVFLPHQWR�H�SURGXomR�HP�SRYRDPHQWRV�GH�SLQKHLUR�EUDYR��8P�PRGHOR�
GH�VLPXODomR��7HVH�GH�'RXWRUDPHQWR��,6$�87/��/LVERD�����SS�

3iVFRD��)��������8VLQJ�LQYHQWRU\�GDWD�WR�EXLOG�JURZWK�DQG�\LHOG�VWDQG�PRGHOV��,Q�3URFHHGLQJV�RQ�WKH�
,8)52�&RQIHUHQFH�RQ�)RUHVW�6LPXODWLRQ�6\VWHPV������1RYHPEHU�������%HUNHOH\��S���������

3HUHV��$%��������$QiOLVH�GH�HVWUXWXUDV��FUHVFLPHQWRV�H�SURGXo}HV�HP�SRYRDPHQWRV�GH�SLQKHLUR�EUDYR��
'*)��(VWXGRV�H�,QIRUPDomR��������S�

5HLQHNH�� /+�� ������ 3HUIHFWLQJ� D� VWDQG�GHQVLW\� LQGH[� IRU� HYHQ� DJHG� IRUHVWV�� -RXUQDO� RI $JULFXOWXUDO�
5HVHDUFK�������������

5LEHLUR�� (0��������&RPSRUWDPHQWR�GR�PRGHOR� ´3%5$92µ�TXDQGR�DSOLFDGR�D� VLWXDo}HV�GH�GHVEDVWH�
SHOR�DOWR��5HODWyULR�)LQDO�GH�(VWiJLR��87$'��9LOD�5HDO�����S�

6DPSDLR�� -05��������9DOLGDomR�GR�PRGHOR� ´3%5$92µ�SDUD�R�9DOH�GR�7kPHJD��5HODWyULR�GH�(VWiJLR��
87$'��9LOD�5HDO����S�

6DQWRV�+DOO��$��/�0DUWLQV��������,QYHQWiULR�)ORUHVWDO�1DFLRQDO��7DEHODV�GH�9ROXPH�H�3URGXomR��'*6)$��
/LVERD�

6DQWRV� +DOO�� $�� /� 0DUWLQV�� ����D�� 7DEHODV� GH� 3URGXomR� SDUD� R� SLQKHLUR� EUDYR�� 3URMHFWR� )ORUHVWDO�
3RUWXJXrV��0LQLVWpULR�GD�$JULFXOWXUD��3HVFDV�H�$OLPHQWDomR��/LVERD���S�

6DQWRV�+DOO��$��/�0DUWLQV������E��$�SUHYLVmR�GR�YROXPH�GR�SRYRDPHQWR�WRWDO�SDUD�R�SLQKHLUR�EUDYR��,Q�
63&)��(G������&RQJUHVVR�)ORUHVWDO�1DFLRQDO������'H]HPEUR�GH�������/LVERD���S��

6DQWRV�+DOO�� )$�� ������ 7DEHOD� GH� 3URGXomR� /HQKRVD� SDUD� R� 3LQKHLUR� %UDYR�� 6HSDUDWD� GR� %ROHWLP� GR�
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9LDQD��+��&3�0DUTXHV��7)�)RQVHFD��������3UHGLomR�GD�ELRPDVVD�DpUHD�GD�3LQXV�SLQDVWHU $LWRQ�SRU�XP�
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