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$R�6HQKRU�-HVXV��GH�6DEHGRULD H�%RQGDGH LQLPDJLQiYHLV�DRV�FpUHEURV�GRV
KRPHQV�PDLV�ViELRV��SRU�PDLV�HVVD�FRQTXLVWD�QD�PLQKD�YLGD�

2)(5(d2�

$RV�PHXV�SDLV��-RmR�/XL]�H�$QWRQLHWD�
¬V�PLQKDV�LUPmV��1iJLGD�H�1DtOD�
$R�SHTXHQR�$KLDV��PHX�VREULQKR�
$RV�PHXV�DYyV��$QWRQLR�)HUUHLUD��LQ�PHPRULDP��H�0DULD�)HUUHLUD�
$RV�PHXV�SDGULQKRV��&KLTXLQKR�H�0DULD�GH�/RXUGHV��LQ�PHPRULDP��
$RV�PHXV�WLRV��SULPRV��SDUHQWHV�H�DPLJRV�
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$�'(86��SHOD�GiGLYD�GD�PLQKD�H[LVWrQFLD�
¬� 8QLYHUVLGDGH� )HGHUDO� GH� /DYUDV� �8)/$�� H� DR� 'HSDUWDPHQWR� GH

%LRORJLD��SHOD� RSRUWXQLGDGH� GD� UHDOL]DomR�GD� SyV�JUDGXDomR�� WDQWR� R�0HVWUDGR
FRPR�R�'RXWRUDGR�

$R�)XQGR�GH�$PSDUR�j�3HVTXLVD�H�([WHQVmR�GR�(VWDGR�GH�0LQDV�*HUDLV
�)$3(0,*�� H� DR� &RQVHOKR� GH� 'HVHQYROYLPHQWR� &LHQWLILFR� H� 7HFQROyJLFR
�&13T���SHOR�VXSRUWH�ILQDQFHLUR�SDUD�D�UHDOL]DomR�GR�PHX�FXUVR�

¬� (PSUHVD� %UDVLOHLUD� GH� 3HVTXLVD� $JURSHFXiULD� �(0%5$3$��� TXH
SHUPLWLX� TXH� PH� DXVHQWDVVH� GR� WUDEDOKR� HP� PRPHQWRV� FUtWLFRV� GR
GHVHQYROYLPHQWR�GHVWD�WHVH�

$R� SURIHVVRU� (GXDUGR� %HDU]RWL�� PHX� PXLWR� REULJDGR� SHOD� RULHQWDomR
VHJXUD�H�YDOLRVRV�HQVLQDPHQWRV�WUDQVPLWLGRV�

$R� SURIHVVRU� 0DJQR� $QWRQLR� 3DWWR� 5DPDOKR�� SHORV� YDOLRVRV
HQVLQDPHQWRV� WUDQVPLWLGRV� H� D FHUWH]D� GH� TXH� VXD� FDUUHLUD� GH� SHVTXLVDGRU
GHGLFDGR�� FRPSHWHQWH� H� SUHVWDWLYR� VHUi� XPD� UHIHUrQFLD� SDUD� D� PLQKD�� TXH� VH
LQLFLD�

$RV�GHPDLV�SURIHVVRUHV�H�IXQFLRQiULRV�GR�'HSDUWDPHQWR�GH�%LRORJLD��HP
HVSHFLDO�DRV�SURIHVVRUHV�-RmR�%RVFR�H�&pVDU�%UDVLO�H�D�SURIHVVRUD�/LVHWH�'DYLGH�
SHORV�HQVLQDPHQWRV�H�FRUGLDO�FRQYLYrQFLD�

$RV� 'RXWRUHV� $QWRQLR� $XJXVWR� )UDQFR� *DUFLD�� -RmR� %DWLVWD� 'XDUWH�
-~OLR� 6LOYLR� GH� 6RX]D� %XHQR� )LOKR� H� 'DQLHO� )XUWDGR� )HUUHLUD�� SHOD
GLVSRQLELOLGDGH�HP�SDUWLFLSDUHP�GD�EDQFD�GH�GHIHVD�H�YDOLRVDV�FRQWULEXLo}HV� H
VXJHVW}HV�� 8P� DJUDGHFLPHQWR� HVSHFLDO� DR� SURIHVVRU� -~OLR�� SHODV� YDOLRVDV
VXJHVW}HV�GXUDQWH�D�HODERUDomR�GHVWH�WUDEDOKR�



8P� DJUDGHFLPHQWR� PXLWR� HVSHFLDO� D� 'UD�� ÆQJHOD� GH� )iWLPD� %DUERVD
$EUHX��H[tPLD�SHVTXLVDGRUD��TXH�JHQWLOPHQWH�FHGHX�RV�GDGRV�H[SHULPHQWDLV�

$RV� FROHJDV� GR� &XUVR� GH� *HQpWLFD� H� 0HOKRUDPHQWR� GH� 3ODQWDV�� SHOR
FRQYtYLR� H� DPL]DGH�� 8P� DJUDGHFLPHQWR� KLSHU�HVSHFLDO� jTXHOHV� TXH� WLYHUDP� D
SDFLrQFLD� GH� FRPSDUWLOKDU� FRPLJR� D� ³5HS~EOLFD� GRV� 3HUGLGRV´�� $LUWRQ� 1XQHV
�$LUWLQKR� GH� $o~FDU��� $OH[� 7HL[HLUD� �$OpVTXLR��� 'XGX� /DPEHUW
�&RQJRQKDOHQVH���H�9DQGHUOHL��9DQGHUWXSD���$JUDGHoR�WDPEpP�jTXHOHV�TXH��SRU
~OWLPR�� WLYH� D� RSRUWXQLGDGH� FRQYLYHU��%UHQR��&ULVWRYmR� H�.DHVHO��1mR� SRGHULD
GHL[DU�GH�FLWDU�D�'��0DULD��QRVVD�VHFUHWiULD�H�XPD�DPLJD�GH�WRGDV�DV�KRUDV��0XLWR
REULJDGR�SHOR�FDULQKR�H�GHGLFDomR�

$JUDGHoR� DLQGD� DRV� DPLJRV� )UDQFLVOHL� 9LWWL� 5DSRVR� H� -HIIHUVRQ
0DWDYHOOL��SHOD�DPL]DGH�H�FRQYLYrQFLD�DJUDGiYHO�H� WDPEpP�DRV�³HPEUDSLDQRV´
$QD�&ODXGLD�H�$UQDOGR�5RFKD�

$� WRGRV� DTXHOHV� TXH� QmR� IRUDP� FLWDGRV�� PDV� TXH� GH� DOJXPD� IRUPD
FRQWULEXtUDP�SDUD�R�r[LWR�GHVWH�WUDEDOKR�



680È5,2

3iJLQD5(6802�����������������������������������������������������������������������������������������������������������L
$%675$&7���������������������������������������������������������������������������������������������������� LLL
��,1752'8d­2 ����������������������������������������������������������������������������������������������
��5()(5(1&,$/�7(Ï5,&2 ���������������������������������������������������������������������������
����$�DQiOLVH�GLDOpOLFD�QR�PHOKRUDPHQWR�GH�SODQWDV ������������������������������������������
����'LYHUJrQFLD�JHQpWLFD�H�FDSDFLGDGH�FRPELQDWyULD�GRV�JHQLWRUHV �����������������
����&RYDULkQFLD�JHQpWLFD�HQWUH�SDUHQWHV�H�SUHGLomR�GH�FUX]DPHQWRV ����������������
����8WLOL]DomR�GDV�(00�QR�PHOKRUDPHQWR�JHQpWLFR�GH�SODQWDV�����������������������
����3URFHGLPHQWRV�GH�HVWLPDomR�GH�SDUkPHWURV�JHQpWLFRV��������������������������������
������4XDGUDGRV�PtQLPRV�RUGLQiULRV��2/6� �����������������������������������������������������
������4XDGUDGRV�PtQLPRV�JHQHUDOL]DGRV��*/6� �����������������������������������������������
������0i[LPD�YHURVVLPLOKDQoD��0/�����������������������������������������������������������������
������(TXDo}HV�GH�PRGHORV�PLVWRV��(00��������������������������������������������������������
��0$7(5,$/�(�0e72'26 ���������������������������������������������������������������������������
����0DWHULDO�JHQpWLFR�H�GHOLQHDPHQWR�H[SHULPHQWDO������������������������������������������
����&DUDFWHUL]DomR�PROHFXODU�GRV�JHQLWRUHV������������������������������������������������������
����&iOFXOR�GH��SDUHQWHVFR�H�FRHILFLHQWH�GH��GRPLQkQFLD��YLD��PDUFDGRUHV
PROHFXODUHV��GH�DFRUGR�FRP�/\QFK�H�5LWODQG�����������������������������������������������
����$QiOLVH�GH�VLPLODULGDGH�JHQpWLFD�HQWUH�RV�JHQLWRUHV������������������������������������
����0RGHORV�XWLOL]DGRV�QD�SUHGLomR�GH�FUX]DPHQWRV�GLDOpOLFRV�������������������������
������0RGHOR�DGLWLYR �����������������������������������������������������������������������������������������
������0RGHOR�GH�GLVWkQFLD ���������������������������������������������������������������������������������
������0RGHORV�GH�UHJUHVVmR�IDWRULDO ������������������������������������������������������������������
������(TXDo}HV�GH�PRGHORV�PLVWRV��(00��������������������������������������������������������
����3URFHGLPHQWRV�GH�VLPXODomR�GH�SHUGDV�H�HVWDWtVWLFDV�GH�DYDOLDomR�GDV
SUHGLo}HV�GRV�FUX]DPHQWRV�FRP�SHUGD�VLPXODGD�����������������������������������������������
��5(68/7$'26����������������������������������������������������������������������������������������������
����'LYHUJrQFLD�JHQpWLFD�H�SDUHQWHVFR�YLD�/\QFK�H�5LWODQG������� ������������������
����3UHGLomR�GH�FUX]DPHQWRV�QmR�UHDOL]DGRV�SHORV�GLIHUHQWHV�PRGHORV ������������
������0RGHOR�DGLWLYR�H�PRGHOR�GH�GLVWkQFLD������������������������������������������������������
������0RGHORV�GH�UHJUHVVmR�IDWRULDO ������������������������������������������������������������������
������0RGHORV�(00 �����������������������������������������������������������������������������������������
��',6&866­2��������������������������������������������������������������������������������������������������
����&RQVLGHUDo}HV�VREUH�D�PHWRGRORJLD�GH�/\QFK�H�5LWODQG������� �����������������
����&RQVLGHUDo}HV�JHUDLV�VREUH�RV�PRGHORV�GH�SUHGLomR�GH�FUX]DPHQWRV���������
����0RGHOR�DGLWLYR�H�PRGHOR�GH�GLVWkQFLD���������������������������������������������������������
����0RGHORV�GH�UHJUHVVmR�IDWRULDO ���������������������������������������������������������������������
����(TXDo}HV�GH�PRGHORV�PLVWRV��(00�����������������������������������������������������������



��&21&/86®(6����������������������������������������������������������������������������������������������
5()(5Ç1&,$6�%,%/,2*5È),&$6��������������������������������������������������������������



L

5(6802

6,/9$�),/+2�� -RmR�/XtV� GD��(VWUDWpJLDV� GH� SUHGLomR� GH� FUX]DPHQWRV� QmR
UHDOL]DGRV� HP� DQiOLVH� GLDOpOLFD�� XWLOL]DQGR� LQIRUPDo}HV� GH� PDUFDGRUHVPROHFXODUHV�� /DYUDV�� 8)/$�� ������ ��S�� �7HVH� �� 'RXWRUDGR� HP
$JURQRPLD�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��


2V�FUX]DPHQWRV�GLDOpOLFRV�HVWmR�HQWUH�DV�HVWUDWpJLDV�PDLV�XWLOL]DGDV�SHORV
PHOKRULVWD� SDUD� D� HVFROKD� GH� JHQLWRUHV� H� RX� SRSXODo}HV� VHJUHJDQWHV�� 8PD� GH
VXDV� SULQFLSDLV� OLPLWDo}HV�� FRQWXGR�� p� R� WUDEDOKR� GHPDQGDGR� QD� UHDOL]DomR� GH
FUX]DPHQWRV��TXH�FUHVFH�JHRPHWULFDPHQWH�j�PHGLGD�TXH�R�Q~PHUR�GH�JHQLWRUHV
TXH� VH� GHVHMD� LQWHUFUX]DU� DXPHQWD�� 2� SUHVHQWH� WUDEDOKR� WHYH� SRU� REMHWLYR
DSUHVHQWDU�GLIHUHQWHV�HVWUDWpJLDV�GH�SUHGLomR�GH�FUX]DPHQWRV�QmR�UHDOL]DGRV�HP
DQiOLVH�GLDOpOLFD��XWLOL]DQGR�GDGRV�GH�PDUFDGRUHV�PROHFXODUHV��)RUDP�XWLOL]DGRV
GDGRV�GH�H[SHULPHQWRV�FRP�D�FXOWXUD�GR�IHLMRHLUR��HQYROYHQGR�����FUX]DPHQWRV
GHULYDGRV�GH����JHQLWRUHV��GH�TXDWUR�GLIHUHQWHV�UDoDV���DYDOLDGRV�HP�WUrV�ORFDLV
GR� HVWDGR� GH� 0LQDV� *HUDLV�� $� GLVSRQLELOLGDGH� GH� XPD� PDWUL]� GH� SDGU}HV
PROHFXODUHV�GRV�JHQLWRUHV��PDWUL]�GH�³�¶V´�H�³�¶V´���FRQVWLWXtGD�SRU�����SURGXWRV
SROLPyUILFRV� GH�PDUFDGRUHV�5$3'�� SHUPLWLX� D� DSOLFDomR� GH�PHWRGRORJLDV� TXH
XWLOL]DP�GLIHUHQWHV�SULQFtSLRV�SDUD�D�SUHGLomR�GH�FUX]DPHQWRV�QmR�UHDOL]DGRV��DV
TXDLV� VmR� FDUDFWHUL]DGDV� D� VHJXLU�� �L�� PRGHOR� DGLWLYR�� HP� TXH� D� SUHGLomR� GRV
FUX]DPHQWRV� QmR� DYDOLDGRV� IRL� UHDOL]DGD� FRP� EDVH� QDV� FDSDFLGDGHV� JHUDLV� GH
FRPELQDomR�GRV�JHQLWRUHV��HVWLPDGDV�D�SDUWLU�GRV�FUX]DPHQWRV�DYDOLDGRV�HP�TXH
HOHV�SDUWLFLSDUDP���LL��PRGHOR�GH�GLVWkQFLD��VLPLODU�DR�PRGHOR�DGLWLYR��FRQWHQWR
DSHQDV� D� LQIRUPDomR� DGLFLRQDO� GH� XPD� FRYDULiYHO�� FXMR� YDORU� DWULEXtGR� D� FDGD
FUX]DPHQWR� IRL� D� GLVWkQFLD� JHQpWLFD� HQWUH� RV� JHQLWRUHV�� FDOFXODGD� D� SDUWLU� GRV
PDUDFDGRUHV� PROHFXODUHV�� �LLL�� PRGHORV� GH� UHJUHVVmR� IDWRULDO�� HP� Q~PHUR� GH
TXDWUR�� TXH� WDPEpP� ID]HP� XVR� GH� FRYDULiYHLV�� Vy� TXH� FDOFXODGDV� D� SDUWLU� GRV
HVFRUHV�GRV�TXDWUR�SULPHLURV�FRPSRQHQWHV�SULQFLSDLV�GD�PDWUL]�GH�³�´�H�³�´��HP
TXH� FDGD� SURGXWR� GH� DPSOLILFDomR� IRL� WRPDGR� FRPR� XPD� YDULiYHO�� �LY�
PHWRGRORJLD�GH�PRGHORV�PLVWRV��FRQVLGHUDQGR�GXDV�VLWXDo}HV��D�SULPHLUD�GHODV�
GHVFRQVLGHUDQGR�D�HQGRJDPLD�H[LVWHQWH�QRV�FUX]DPHQWRV��GDGR�TXH�RV�JHQLWRUHV
VmR�DSDUHQWDGRV�H�D�VHJXQGD��FRQVLGHUDQGR�D�HQGRJDPLD�GRV�FUX]DPHQWRV��QXPD
WHQWDWLYD� GH�PLQLPL]DU� VXD� LQIOXrQFLD� VREUH� DV� SUHGLo}HV� GRV� FUX]DPHQWRV� QmR
DYDOLDGRV�� 3HUGDV� GH� ���� ���� ���� ��� H� ��� FUX]DPHQWRV� IRUDP� VLPXODGDV� ����
YH]HV�FDGD�XPD�SDUD�RV�PRGHORV�DGLWLYR��GH�GLVWkQFLD�H�GH�UHJUHVVmR�IDWRULDO��H
���� YH]HV� SDUD� DV� HTXDo}HV� GH� PRGHORV� PLVWRV�� VHQGR�� HQWmR�� VHXV� YDORUHV

 &RPLWr�2ULHQWDGRU��3URI��'U��(GXDUGR�%HDU]RWL��2ULHQWDGRU��±�8)/$�
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SUHGLWRV� FRP� EDVH� QR� GHVHPSHQKR� GRV� FUX]DPHQWRV� DYDOLDGRV�� (P� FDGD
VLPXODomR�� HVWLPDYDP�VH� DV� FRUUHODo}HV� GH� 3HDUVRQ� H� GH� 6SHDUPDQ� HQWUH� RV
YDORUHV�SUHGLWRV�GRV�FUX]DPHQWRV�H�RV�YDORUHV�IHQRWtSLFRV�REVHUYDGRV��$R�ORQJR
GDV� � VLPXODo}HV� REWLGDV� SDUD� FDGD�PRGHOR� HP� FDGD� WDPDQKR� GH� SHUGD�� IRUDP
HVWLPDGDV� DV� FRUUHODo}HV� PpGLDV�� PtQLPDV�� Pi[LPDV� H� GHVYLRV� SDGU}HV�� (P
WRGRV�RV�PRGHORV��KRXYH�XPD�WHQGrQFLD�GH�VH�REWHU�PDLRUHV�FRUUHODo}HV�TXDQGR
VH�WLQKD�XP�PDLRU�Q~PHUR�GH�FUX]DPHQWRV�SUHGLWRUHV��PHQRU�Q~PHUR�GH�SHUGDV
VLPXODGDV���2V�PRGHORV�GH�UHJUHVVmR�IDWRULDO�DSUHVHQWDUDP�PHOKRUHV�HVWLPDWLYDV
GH�FRUUHODo}HV�HQWUH�RV�YDORUHV�SUHGLWRV�H�REVHUYDGRV��$V�HTXDo}HV�GH�PRGHORV
PLVWRV�H�R�PRGHOR�GH�GLVWkQFLD�DSUHVHQWDUDP�UHVXOWDGRV�VLPLODUHV��$�LQFOXVmR�GD
FRYDULiYHO� QDV� HTXDo}HV� GH� PRGHORV� PLVWRV� QmR� WURX[H� QHQKXP� EHQHItFLR� jV
SUHGLo}HV�� SURYDYHOPHQWH� GHYLGR� DR� IDWR� GDV� HVWLPDWLYDV� GDV� HQGRJDPLDV� GRV
FUX]DPHQWRV��WRPDGDV�FRPR�FRYDULiYHLV��WHUHP�VLGR�PXLWR�SUy[LPDV�HQWUH�VL�



LLL

$%675$&7

6,/9$�),/+2�� -RmR�/XtV� GD��$OWHUQDWLYHV� IRU�SUHGLFWLQJ� HIIHFWV� RI�PLVVLQJ
FURVVHV� LQ� GLDOOHOV�� ZLWK� LQIRUPDWLRQ� IURP� PROHFXODU� PDUNHUV�� /DYUDV�
8)/$����������S���7KHVLV�±�'RFWRUDO�LQ�*HQHWLFV�DQG�3ODQW�%UHHGLQJ��


'LDOOHO� FURVVHV� DUH� ODUJHO\� XVHG� E\� EUHHGHUV� WR� DVVLVW� FKRRVLQJ� SDUHQWV
DQG�RU� SRSXODWLRQV�� 2QH� FRQVWUDLQW� RI� VXFK� GHVLJQV� LV� WKH� HIIRUW� UHTXLUHG� WR
REWDLQ� FURVVHV�� WKH� DPRXQW� RI� ZKLFK� JURZV� H[SRQHQWLDOO\� DV� WKH� QXPEHU� RI
SDUHQWV� LQFUHDVHV�� 7KLV� ZRUN� DLPHG� DW� HYDOXDWLRQ� VRPH� DSSURDFKHV� WR� SUHGLFW
HIIHFWV�RI�PLVVLQJ�FURVVHV�LQ�GLDOOHO�DQDO\VLV��FRPSULVLQJ�����FURVVHV�DPRQJ���
FRPPRQ�EHDQ�SDUHQWV� �IURP� IRXU� GLIIHUHQW� UDFHV��� FDUULHG� RXW� LQ� WKUHH� VLWHV� RI
0LQDV�*HUDLV�6WDWH�LQ�%UD]LO��$�PDWUL[�RI��¶V�DQG��¶V�ZDV�DYDLODEOH��ZLWK�UHVSHFW
WR� ���� 5$3'� ORFL�� DLPLQJ� WKH� DSSOLFDWLRQ� RI� PHWKRGRORJLHV� ZLWK� GLIIHUHQW
SULQFLSOHV�WR�SUHGLFW�PLVVLQJ�FURVVHV��6XFK�PHWKRGRORJLHV�ZHUH�� �L��DQ�DGGLWLYH
PRGHO�� ZKHUH� SUHGLFWLRQ� LQ� PDGH� ZLWK� WKH� JHQHUDO� FRPELQLQJ� DELOLWLHV� RI� WKH
SDUHQWV��PROHFXODU�LQIRUPDWLRQ�QRW�XVHG����LL��D�GLVWDQFH�PRGHO��VLPLODU�WR��L���EXW
ZLWK�DGGLWLRQDO�FRYDULDWH��FRUUHVSRQGLQJ� WR�WKH�JHQHWLF�GLVWDQFH��FDOFXODWH�ZLWK
PROHFXODU�GDWD��DPRQJ�SDUHQWV�RI�HDFK�FURVV���LLL��IDFWRU�UHJUHVVLRQ�PRGHOV��IRXU
YDULDQWV� ZHUH� FRQVLGHUHG�� XVLQJ� FRYDULDWHV� WKDW� ZHUH� VXEVHWV� RI� WKH� ILUVW� IRXU
SULQFLSDO�FRPSRQHQWV�UHODWLYH�WR�WKH�PDWUL[�RI��¶V�DQG��¶V���LY��D�PL[HG�PRGHOV
�EHVW� OLQHDU� XQELDVHG� SUHGLFWLRQ�� ZLWK� WZR� YDULDQWV�� FRQVLGHULQJ� DQG� QRQ�
FRQVLGHULQJ� WKH�LQEUHHGLQJ� WKDW�DURVH� LQ�FURVVHV�ZKHUH�SDUHQWV�ZHUH�UHODWHG�� ,Q
HDFK�PRGHO��ORVVHV�RI����������������DQG����FURVVHV�ZHUH�VLPXODWHG�RQH�WKRXVDQG
WLPHV�LQ�HDFK�VLWXDWLRQ�IRU�WKH�DGGLWLYH�� WKH�JHQHWLF�GLVWDQFH�DQG�IDFWRU�PRGHOV�
)RU� WKH�PL[HG�PRGHOV�� LQ� HDFK� VLWXDWLRQ����� VLPXODWLRQV�ZHUH� SHUIRUPHG��7KH
HIIHFWV�RI� VXFK�FURVVHV�ZHUH�SUHGLFWHG�FRQVLGHULQJ� WKH� UHPDLQLQJ�GDWD�� ,Q� HDFK
VLPXODWHG� FRQGLWLRQ�� 3HDUVRQ¶V� DQG�6SHDUPDQ¶V� FRHIILFLHQW�RI� FRUUHODWLRQ�ZHUH
HVWLPDWHG�DPRQJ�SUHGLFWLRQV�DQG�REVHUYHG�SKHQRW\SLF�YDOXHV�RI�PLVVLQJ�FURVVHV�
$FURVV� VLPXODWLRQV�� DYHUDJHV�� PD[LPXP� DQG� PLQLPXP� YDOXHV�� DQG� VWDQGDUG
GHYLDWLRQV� RI� WKRVH� FRHIILFLHQWV�ZHUH� FDOFXODWHG��:LWK� DOO�PRGHOV�� WKHUH�ZDV� D
WUHQG� RI� LQFUHDVLQJ� WKH� FRHIILFLHQWV� RI� FRUUHODWLRQ� ZLWK� OHVV� PLVVLQJ� FURVVHV�
)DFWRU�PRGHOV� VKRZHG� WKH� KLJKHVW� FRHIILFLHQWV� RI� FRUUHODWLRQ� DPRQJ� SUHGLFWHG
DQG� REVHUYHG� YDOXHV�� %HVW� OLQHDU� XQELDVHG� SUHGLFWLRQ� DQG� WKH� GLVWDQFH� PRGHO
VKRZHG�VLPLODU�UHVXOWV��,QFOXVLRQ�RI�D�FRYDULDWH�LQ�WKH�PL[HG�PRGHO��WR�DFFRXQW
IRU� LQEUHHGLQJ�� EURXJKW� QR� IXUWKHU� LPSURYHPHQW� RQ� WKH� SUHGLFWLRQV�� 7KLV� PD\


 *XLGDQFH�FRPPLWWHH��'U��(GXDUGR�%HDU]RWL��$GYLVHU��±�8)/$�
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KDYH�EHHQ�D�UHVXOW�RI�WKH�TXLWH�VLPLODU�YDOXHV�RI�LQEUHHGLQJ�HVWLPDWHG�LQ�WKH�VHW
RI�FURVVHV�
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8P� GRV� REMHWLYRV� GH� XP� SURJUDPD� GH� PHOKRUDPHQWR� p� DXPHQWDU� D
IUHT�rQFLD� GH� DOHORV� IDYRUiYHLV� HP� XPD� SRSXODomR� SHOD� HVFROKD� H� SRVWHULRU
LQWHUFUX]DPHQWR�GH�LQGLYtGXRV�MXOJDGRV�FRPR�VXSHULRUHV��$VVLP��D�UHDOL]DomR�GH
KLEULGDo}HV� p� XPD� SUiWLFD� QHFHVViULD� H� LQGLVSHQViYHO� QR� PHOKRUDPHQWR� GH
TXDOTXHU�FXOWXUD�

8PD�GDV�HVWUDWpJLDV�PDLV�FRQVDJUDGDV�SDUD�D�DYDOLDomR�GH�OLQKDJHQV�RX
SRSXODo}HV�HP�FRPELQDo}HV�KtEULGDV�VmR�RV�FKDPDGRV�FUX]DPHQWRV�GLDOpOLFRV�
8P�FRQMXQWR�GH�FUX]DPHQWRV�GLDOpOLFRV�p�FRQVWLWXtGR�SRU�WRGDV�DV�FRPELQDo}HV
GXDV� D� GXDV� HQYROYHQGR� Q� JHQLWRUHV�� 9iULRV� VmR� RV� PRGHORV� H[LVWHQWHV� SDUD
DQiOLVH� GLDOpOLFD� H� VXD� XWLOL]DomR� YDULD� GH� DFRUGR� FRP� RV� REMHWLYRV� GR� HVWXGR
�-LQNV�H�+D\PDQ��������*ULIILQJ��������*DUGQHU�H�(EHUKDUW���������2V�PRGHORV
GH�*ULIILQJ���������SRU�H[HPSOR��GHFRPS}HP�R�YDORU�GR�FUX]DPHQWR�HP�HIHLWRV
GDV�FDSDFLGDGHV�GH�FRPELQDomR�JHUDO��&*&��H�HVSHFtILFD��&(&��GRV�JHQLWRUHV�

8PD� GDV� OLPLWDo}HV� GRV� FUX]DPHQWRV� GLDOpOLFRV� p� D UHDOL]DomR� GH
FUX]DPHQWRV��FXMR�Q~PHUR�FUHVFH�JHRPHWULFDPHQWH�j�PHGLGD�TXH�R�Q~PHUR�GH
JHQLWRUHV� TXH� VH� GHVHMD� LQWHUFUX]DU� DXPHQWD�� 9DULDo}HV� QD� HVWUXWXUD� GDV
UHDOL]Do}HV� GH� FUX]DPHQWRV� WrP� VLGR� SURSRVWDV�� FRPR� RV� GLDOHORV� FLUFXODQWHV
�.HPSWKRUQH�H�&XUQRZ��������

9HLJD� ������� YHULILFRX�� WDQWR� YLD� VLPXODomR� FRPR� FRP� GDGRV
H[SHULPHQWDLV�� TXH� RV� GLDOHORV� FLUFXODQWHV� VmR� HILFLHQWHV� SDUD� D� HVWLPDomR� GD
&*&�� (QWUHWDQWR�� XPD� GH� VXDV� OLPLWDo}HV� p� D� QmR� HVWLPDomR� GD� &(&� GH
FUX]DPHQWRV�QmR�UHDOL]DGRV�

4XDQGR� XP� GDGR� FUX]DPHQWR� IRL� SHUGLGR� RX� QmR� UHDOL]DGR�� XPD
DOWHUQDWLYD�p�SUHGL]r�OR�FRP�EDVH�QDV�HVWLPDWLYDV�GDV�&*&�GRV�JHQLWRUHV��(VVD
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DSUR[LPDomR�p�PHOKRU�TXDQGR�D�PDJQLWXGH�GD�YDULkQFLD�DGLWLYD�p�UHODWLYDPHQWH
VXSHULRU�j�QmR�DGLWLYD��&UX]�H�5HJD]]L��������

0HVPR�HP�SODQWDV�DXWyJDPDV��FRPR�R�IHLMRHLUR��HP�TXH�R�REMHWLYR�ILQDO
p�D�REWHQomR�GH�OLQKDJHQV�KRPR]LJyWLFDV��QmR�Vy�HIHLWRV�VLJQLILFDWLYRV�GD�&(&
WrP�VLGR�REWLGRV��0HQGRQoD��������$EUHX���������FRPR�WDPEpP�SRGHP�VHU�GH
VXPD� LPSRUWkQFLD� QD� VHOHomR� GH� SRSXODo}HV� VHJUHJDQWHV�� ,VVR� SRUTXH� D
VLJQLILFkQFLD�GHVVH�SDUkPHWUR�GHSHQGH�GD�KHWHURVH�TXH��GH�DFRUGR�FRP�)DOFRQHU
�������� RFRUUH� HP� IXQomR� GD� GRPLQkQFLD� H� GH� ORFRV� FRPSOHPHQWDUHV� HQWUH� RV
JHQLWRUHV��8PD�PDLRU�&(&��SRUWDQWR��SRGH�VHU�XP�LQGtFLR�GH�XP�PDLRU�Q~PHUR
GH�ORFRV�VHJUHJDQGR�

$OJXPDV� HVWUDWpJLDV� SDUD� D� DSUR[LPDomR� GD� &(&� GH� FUX]DPHQWRV� QmR
UHDOL]DGRV� WrP� VLGR� SURSRVWDV�� (QWUH� HODV� HVWmR� DV� HVWLPDWLYDV� GH� GLVWkQFLD
JHQpWLFD�� FDOFXODGDV� D� SDUWLU� GH� FDUDFWHUtVWLFDV�PRUIROyJLFDV� RX� GH�PDUFDGRUHV
PROHFXODUHV�� 1R� FDVR� GR� IHLMRHLUR�� HVVD� HVWUDWpJLD� IRL� DSOLFDGD� HP� DOJXPDV
RSRUWXQLGDGHV�� VHP� UHVXOWDGRV� PXLWR� DQLPDGRUHV� �0DFKDGR�� ������ 'XDUWH�
������� &RPR� D� KHWHURVH� GHSHQGH� GD� GLYHUJrQFLD� JHQpWLFD� QRV� ORFRV� TXH
FRQWURODP� R� FDUiWHU�� DVVXPH�VH� TXH� JHQLWRUHV� PDLV� GLYHUJHQWHV�� VHMD� HP
FDUDFWHUHV� PRUIROyJLFRV� RX� HP� SDGU}HV� GH� DPSOLILFDomR� GH� PDUFDGRUHV
PROHFXODUHV�� WHQKDP�PDLRU� SRVVLELOLGDGH� GH� DSUHVHQWDU� KHWHURVH� SDUD� R� FDUiWHU
GHVHMDGR��R�TXH�QHP�VHPSUH�VH�YHULILFD�

2XWUD�DOWHUQDWLYD�TXH�SHUPLWH�HVWLPDU�R�YDORU�JHQpWLFR�GH�FUX]DPHQWRV�
DLQGD� TXH� QmR� UHDOL]DGRV�� p� XWLOL]DU� DV� (TXDo}HV� GH�0RGHORV�0LVWRV� �(00��
SURSRVWDV� SRU� +HQGHUVRQ�� HP� ����� �0URGH�� ������� HP� TXH� DV� SUHGLo}HV� GRV
HIHLWRV�DOHDWyULRV�VmR�GHQRPLQDGDV�%HVW�/LQHDU�8QELDVHG�3UHGLFWLRQ��RX�DSHQDV
%/83��(P�WDO�SURFHGLPHQWR��HVWLPDWLYDV�GH�SDUHQWHVFR�HQWUH�RV�JHQLWRUHV�SRGHP
VHU�FRQVLGHUDGDV�QD�DQiOLVH��VHMDP�HVVDV�FDOFXODGDV�FRP�EDVH�QD�JHQHDORJLD�RX�
QD�VXD�DXVrQFLD��SRU�PHLR�GH�PDUFDGRUHV�PROHFXODUHV��%HUQDUGR��������
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e�SUHFLVR�HVWDU�FLHQWH�GH�TXH�FUX]DPHQWRV�HQWUH� LQGLYtGXRV�DSDUHQWDGRV
JHUDP� XPD� GHVFHQGrQFLD� HQGRJkPLFD�� 6DEH�VH� TXH� D� HQGRJDPLD�� TXDQGR
SUHVHQWH��LQIOXHQFLD�DV�HVWLPDWLYDV�GH�FRPSRQHQWHV�GH�PpGLD�H�YDULkQFLD��%RHU�H
+RHVFKHOH���������1R�FDVR�GH�GLDOHORV�SDUFLDLV�HQYROYHQGR�OLQKDJHQV�GH�JUXSRV
KHWHUyWLFRV�D�GHVFHQGrQFLD�p�QmR�HQGRJkPLFD��-i�QR�FDVR�GH�GLDOHORV�FRPSOHWRV
HQYROYHQGR�JHQLWRUHV�DSDUHQWDGRV��HVVH�IDWR�VH�YHULILFD�

2�SUHVHQWH�WUDEDOKR�WHP�SRU�REMHWLYRV�DSUHVHQWDU�H�FRPSDUDU�HVWUDWpJLDV
SDUD�D�SUHGLomR�GH�FUX]DPHQWRV�QmR�DYDOLDGRV��QD�FXOWXUD�GR�IHLMRHLUR��TXH�ID]HP
XVR�GH�GLIHUHQWHV�SURSULHGDGHV�GH�HVWLPDomR�

�L��R�PRGHOR�DGLWLYR�TXH��SDUD�D�SUHGLomR�GH�FUX]DPHQWRV�QmR�DYDOLDGRV
ID]� XVR� DSHQDV� GRV� HIHLWRV� GDV� &*&� GRV� JHQLWRUHV�� REWLGRV� D� SDUWLU� GRV
FUX]DPHQWRV�DYDOLDGRV�

�LL�� R�PRGHOR� GH� GLVWkQFLD�� TXH� YLVD� XPD� DSUR[LPDomR� SDUD� D� &(&� GR
FUX]DPHQWR� SHOD� LQWURGXomR� GD� GLVWkQFLD� JHQpWLFD� HQWUH� RV� JHQLWRUHV� FRPR
FRYDULiYHO�

�LLL�� RV� PRGHORV� GH� UHJUHVVmR� IDWRULDO�� TXH� ID]HP� XVR� GH� FRYDULiYHLV�
FRPR� R� PRGHOR� GH� GLVWkQFLD�� Vy� TXH�� HP� YH]� GH� GLVWkQFLD� JHQpWLFD� SDUD� D
FRQVWUXomR� GHVVDV�� XWLOL]DP� RV� HVFRUHV� GRV� JHQLWRUHV� REWLGRV� D� SDUWLU� GH� XPD
DQiOLVH� GH� FRPSRQHQWHV� SULQFLSDLV� GRV� SDGU}HV� PROHFXODUHV�� WRPDQGR�VH� FDGD
EDQGD�SROLPyUILFD�FRPR�XPD�YDULiYHO�

�LY��DSOLFDomR�GDV�(00�HP�GXDV�FLUFXQVWkQFLDV��D�SULPHLUD�GHODV��VHP�D
LQFOXVmR� GD� HQGRJDPLD� GRV� FUX]DPHQWRV� FRPR� FRYDULiYHO�� DGPLWLQGR� TXH� VXD
PDJQLWXGH�QmR�WUD]�SUHMXt]R�j�SUHGLomR�H�D�6HJXQGD��D�LQFOXVmR�GD�HQGRJDPLD�GH
FDGD� FUX]DPHQWR� FRPR� FRYDULiYHO� QXPD� WHQWDWLYD� GH� PLQLPL]DU� VHXV� HIHLWRV
VREUH�DV�HVWLPDWLYDV�GRV�FRPSRQHQWHV�GR�PRGHOR�
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����$�DQiOLVH�GLDOpOLFD�QR�PHOKRUDPHQWR�GH�SODQWDV

1R�PHOKRUDPHQWR�YHJHWDO��D�KLEULGDomR� WHP�SRU�REMHWLYR�FRPELQDU��HP
XP� PHVPR� LQGLYtGXR�� DOHORV� TXH� FRQIHUHP� IHQyWLSRV� GHVHMiYHLV� H� TXH� VH
HQFRQWUDP�HP�LQGLYtGXRV�GLVWLQWRV��5DPDOKR��6DQWRV�H�=LPPHUPDQQ�������

(P� JHUDO�� RV� PHOKRULVWDV� GH� TXDOTXHU� HVSpFLH� GLVS}HP� GH� JUDQGH
TXDQWLGDGH� GH� JHUPRSODVPD� SRWHQFLDOPHQWH� XWLOL]iYHO� HP� SURJUDPDV� GH
PHOKRUDPHQWR�� &RPR� FRQVHT�rQFLD�� VHMD� GR� SRQWR� GH� YLVWD� SUiWLFR� RX� GR
HFRQ{PLFR�� D� UHDOL]DomR� H� D FRQGXomR� GH� WRGDV� DV� KLEULGDo}HV� GHVHMDGDV� VmR
LQYLiYHLV�� 2� GHVHQYROYLPHQWR� GH� PHWRGRORJLDV� TXH� SHUPLWDP� HVFROKHU� FRP
PDLRU� VHJXUDQoD� DV� FRPELQDo}HV� TXH� UHVXOWDUmR� HP� SRSXODo}HV� PDLV
SURPLVVRUDV�SDUD�D�VHOHomR�GH�QRYDV�FXOWLYDUHV�p��HQWmR��GH�JUDQGH�UHOHYkQFLD�

(QWUH�DV�PHWRGRORJLDV�PDLV�FRQVDJUDGDV�GD�OLWHUDWXUD�SDUD�HVVD�ILQDOLGDGH
HVWmR�RV�FUX]DPHQWRV�GLDOpOLFRV�TXH��HP�VHX�VHQWLGR�PDLV�DPSOR��VmR�GHILQLGRV
FRPR�R�FRQMXQWR�GH�WRGDV�DV�FRPELQDo}HV�GXDV�D�GXDV�SRVVtYHLV�HQYROYHQGR�Q
JHQLWRUHV��VHQGR��Q�Q����� FRPELQDo}HV�KtEULGDV��Q�Q����� FRPELQDo}HV�KtEULGDV
UHFtSURFDV� H� RV� Q JHQLWRUHV� �5DPDOKR�� 6DQWRV� H� =LPPHUPDQQ�� ������ &UX]� H
5HJD]]L��������

([LVWHP�YiULRV�PRGHORV�ELRPpWULFRV�SDUD�D�DQiOLVH�GLDOpOLFD��$�HVFROKD
GH� XP� GHOHV� GHSHQGHUi� GRV� REMHWLYRV� GR� HVWXGR�� (QWUH� RV� PRGHORV� PDLV
GLIXQGLGRV� HVWmR� RV� GH� -LQNV� H� +D\PDQ� �������� DGHTXDGR� SDUD� HVWXGRV� GH
KHUDQoD�� R� GH� *ULIILQJ� �������� XWLOL]DGR� HP� HVWXGRV� GH� FDSDFLGDGH� GH
FRPELQDomR�H�R�GH�*DUGQHU�H�(EHUKDUW���������XVDGR�HP�HVWXGRV�GH�KHWHURVH�

2�PRGHOR�SURSRVWR�SRU�-LQNV�H�+D\PDQ��������EDVHLD�VH�QD�VXILFLrQFLD
GH� XP�PRGHOR� DGLWLYR�GRPLQDQWH� QR� FRQWUROH� JHQpWLFR� GR� FDUiWHU�� (OH� SHUPLWH
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HVWLPDU� RV� FRPSRQHQWHV� GH� YDULkQFLD� JHQpWLFD� H� SDUkPHWURV� JHQpWLFRV� FRPR
KHUGDELOLGDGHV� QR� VHQWLGR� DPSOR� H� UHVWULWR�� JUDX�PpGLR� GH� GRPLQkQFLD�� GHQWUH
RXWURV�

6DQWRV��9HQFRYVN\�H�5DPDOKR��������HVWXGDUDP�R�FRQWUROH�JHQpWLFR�GD
SURGXomR� GH� JUmRV� GR� IHLMRHLUR� H� VHXV� FRPSRQHQWHV� SULPiULRV� SHOR� PpWRGR
SURSRVWR� SRU� -LQNV� H� +D\PDQ� �������� )RUDP� XWLOL]DGRV� VHWH� JHQLWRUHV� H� DV
UHVSHFWLYDV�JHUDo}HV�)� GRV�VHXV�LQWHUFUX]DPHQWRV��2V�DXWRUHV�FRQFOXtUDP�TXH�D
DomR�JrQLFD�DGLWLYD�IRL�SUHGRPLQDQWH�HP�UHODomR�j�GH�GRPLQkQFLD�QD�H[SUHVVmR
GH�WRGRV�RV�FDUDFWHUHV��&RP�EDVH�QRV�UHVXOWDGRV��VXJHUHP�TXH�R�FRPSRUWDPHQWR
PpGLR� GRV� JHQLWRUHV� H� GDV� SRSXODo}HV� VHJUHJDQWHV� VHULD� XP� ERP� LQGLFDGRU� GR
SRWHQFLDO�GH�FDGD�XPD�

2V�PRGHORV�GH�*ULIILQJ��������HVWLPDP�D�&*&�H�D�&(&�GRV�JHQLWRUHV�
2V� FRQFHLWRV� GH�&*&� H�&(&� IRUDP� SUHOLPLQDUPHQWH� GHILQLGRV� SRU� 6SUDJXH� H
7DWXP���������D�SULPHLUD�p�R�FRPSRUWDPHQWR�PpGLR�GH�XPD�OLQKDJHP��FXOWLYDU
RX� PDWHULDO� JHQpWLFR� HP� XP� FRQMXQWR� GH� FUX]DPHQWRV�� D� &(&� p� R� GHVYLR
REVHUYDGR�GH�XPD�GDGD� FRPELQDomR�KtEULGD� HP� UHODomR�DR� TXH� VHULD� HVSHUDGR
VRPHQWH�SHODV�&*&�GRV�JHQLWRUHV�

*ULIILQJ��������SURS{V�TXDWUR�PRGHORV�TXH�YDULDP�FRQIRUPH�D�XWLOL]DomR
GDV�GLIHUHQWHV�SDUWLo}HV�GD� WDEHOD�GLDOpOLFD��KtEULGRV�� FUX]DPHQWRV� UHFtSURFRV� H
JHQLWRUHV�� 1R� PRGHOR� ,�� D� WDEHOD� GLDOpOLFD� p� XWLOL]DGD� QD� tQWHJUD�� LQFOXLQGR�
SRUWDQWR�� JHQLWRUHV�� KtEULGRV� H� RV� FUX]DPHQWRV� UHFtSURFRV�� 1R� PRGHOR� ,,�� RV
FUX]DPHQWRV� UHFtSURFRV� VmR� H[FOXtGRV� GR� TXDGUR� GH� DQiOLVH�� HQTXDQWR� TXH�� QR
PRGHOR� ,,,�� RV� JHQLWRUHV� p� TXH� VmR� H[FOXtGRV�� 3RU� ILP�� QR� PRGHOR� ,9�� VmR
H[FOXtGRV�RV�JHQLWRUHV�H�RV�FUX]DPHQWRV�UHFtSURFRV��$�XWLOL]DomR�GR�PRGHOR�,�GH
*ULIILQJ��������MXVWLILFD�VH�TXDQGR�R�REMHWLYR�GD�SHVTXLVD�p�YHULILFDU�D�SUHVHQoD
GH�HIHLWR�PDWHUQR�

2V�PRGHORV�SURSRVWRV�SRU�*ULIILQJ��������WrP�VLGR�DPSODPHQWH�XVDGRV
HP� HVWXGRV� GH� PHOKRUDPHQWR� FRP� D� FXOWXUD� GR� IHLMRHLUR�� 0DFKDGR� �������
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XWLOL]DQGR�R�PRGHOR�,9�QD�DQiOLVH�GLDOpOLFD��HQYROYHQGR����FXOWLYDUHV�GH�IHLMmR�
YHULILFRX� TXH� DV� GLIHUHQoDV� QD� SURGXWLYLGDGH� GH� JUmRV� GDV� JHUDo}HV� )� IRUDP
H[SOLFDGDV� SHODV� &(&� H� &*&�� 'D� PHVPD� IRUPD�� $EUHX� �������� DYDOLDQGR� D
FDSDFLGDGH�GH�FRPELQDomR�GH�FLQFR�FXOWLYDUHV�GR�JUXSR�0HVRDPpULFD�� WDPEpP
SHOR�PRGHOR�,9��YHULILFRX�TXH�DV�IRQWHV�GH�YDULDomR�&*&�H�&(&�DSUHVHQWDUDP
PDJQLWXGHV�VHPHOKDQWHV�GH�TXDGUDGRV�PpGLRV��LQGLFDQGR��VHJXQGR�D�DXWRUD��TXH
HODV� FRQWULEXHP� LJXDOPHQWH� SDUD� H[SOLFDU� D� YDULDomR� FRQVWDWDGD� QR� GLDOHOR�
5HVVDOWH�VH��HQWUHWDQWR��TXH�$EUHX��������XWLOL]RX�HP�VHXV�HVWXGRV�D�JHUDomR�)�
GRV�FUX]DPHQWRV��HQTXDQWR�0DFKDGR��������XWLOL]RX�JHUDo}HV�)��

9HQFRYVN\� H� %DUULJD� ������� FRPHQWDP� TXH� RV� WLSRV� GH� FDSDFLGDGH
FRPELQDWyULD�GLIHUHQFLDP�VH�SHOD�QDWXUH]D�GD�DomR�JrQLFD�HQYROYLGD��$�&*&�p
LQIOXHQFLDGD� SHOD� DomR� DGLWLYD� GRV� JHQHV�� DOpP� GH� HIHLWRV� GH� GRPLQkQFLD�� 2V
HIHLWRV�FRQVWLWXLQWHV�GD�&(&��SRU�VXD�YH]��VmR�GHYLGRV��SULQFLSDOPHQWH��D�HIHLWRV
GH�GRPLQkQFLD�

$�PRGHODJHP�SURSRVWD�SRU�*DUGQHU�H�(EHUKDUW��������SHUPLWH�WDPEpP�R
XVR� GD� WDEHOD� GLDOpOLFD� FRPSOHWD� RX� GD� PHLD� WDEHOD� �KtEULGRV� H� JHQLWRUHV��� 2
PRGHOR�ID]�D�GHFRPSRVLomR�GD�KHWHURVH�HP�WUrV�QtYHLV��KHWHURVH�PpGLD�DWULEXtGD
D� WRGRV� RV� FUX]DPHQWRV�� DV� KHWHURVHV� LQHUHQWHV� D� FDGD� XP� GRV� JHQLWRUHV� H� D
KHWHURVH�HVSHFtILFD�TXH�p�LQWUtQVHFD�D�FDGD�XP�GRV�FUX]DPHQWRV��'LIHUHQWHPHQWH
GRV�PRGHORV�GH�*ULIILQJ���������HVWH�SUHVVXS}H�TXH�RV�JHQLWRUHV�VHMDP�GH�XPD
SRSXODomR�HP�HTXLOtEULR�GH�+DUG\�:HLQEHUJ�

([LVWHP� DOJXQV� WUDEDOKRV� GLVSRQtYHLV� QD� OLWHUDWXUD�� FRPSDUDQGR� DV
GLIHUHQWHV�PRGHODJHQV�FLWDGDV��6LQJK�H�6LQJK��������HVWXGDUDP�DV�LQWHU�UHODo}HV
H[LVWHQWHV� HQWUH� RV� PRGHORV� ,� H� ,9� GH� *ULIILQJ� �������� R� PRGHOR� GH�0RUOH\�
-RQHV��R�PRGHOR�GH�:DOWHUV�H�0RUWRQ�H�R�PRGHOR�GH�*DUGQHU�H�(EHUKDUW��������
3DUD�WDQWR��IRL�XWLOL]DGR�XP�GLDOHOR��[��GH�9LJQD�UDGLDWD��HP�TXH�VH�DQDOLVRX�D
YDULiYHO� SHVR� GH� ���� VHPHQWHV�� 'H� DFRUGR� FRP� RV� DXWRUHV�� WRGRV� RV�PRGHORV
PRVWUDUDP�VH� LQWHU�UHODFLRQDGRV�� &RQWXGR�� R� PRGHOR� GH� *DUGQHU� H� (EHUKDUW



�

�������� SRU� GHFRPSRU� D� KHWHURVH� HP� GLIHUHQWHV� FRPSRQHQWHV�� IRUQHFHX
LQIRUPDo}HV�PDLV�GHWDOKDGDV�VREUH�D�FDSDFLGDGH�GH�FRPELQDomR�

&UX]� H� 9HQFRYVN\� ������� WDPEpP� FRPSDUDUDP�� WHRULFDPHQWH� H� YLD
VLPXODomR�� RV�PRGHORV� ,,� H� ,9� GH� *ULIILQJ� ������� H� R� GH� *DUGQHU� H� (EHUKDUW
��������QRV�TXDLV�IRUDP�FRQVLGHUDGRV�GLDOHORV� LQWHUYDULHWDLV��VXSRQGR�JHQLWRUHV
HP� HTXLOtEULR� GH� +DUG\�:HLQEHUJ�� 9HULILFDUDP� TXH� WDLV� PRGHORV� VmR
HTXLYDOHQWHV�TXDQWR�jV�LQIRUPDo}HV�JHQpWLFDV�IRUQHFLGDV��&RP�UHODomR�j�&(&�GH
XP�JHQLWRU�FRP�HOH�PHVPR�QR�PRGHOR�,,�GH�*ULIILQJ���������FRQFOXtUDP�VHU�XP
SDUkPHWUR� IXQGDPHQWDO� SDUD� LQGLFDU� D� GLUHomR� GRV� GHVYLRV� GH� GRPLQkQFLD�
&RQFOXtUDP��DLQGD��TXH�D�&*&�FRQWLQXD�VHQGR�R�PHOKRU�FULWpULR�SDUD�D�VHOHomR
GH�JHQLWRUHV�

([WHQV}HV�GRV�PRGHORV�GLDOpOLFRV�SDUD�R�FDVR�PXOWLYDULDGR�WDPEpP�VmR
UHODWDGDV�QD� OLWHUDWXUD��/HGR� �������GHVHQYROYHX� HVWLPDGRUHV�SDUD� D�DQiOLVH�GH
YDULkQFLD� PXOWLYDULDGD� GR� PRGHOR� GH� *DUGQHU� H� (EHUKDUW� �������� 6HJXQGR� R
DXWRU��D�DQiOLVH�GH�YDULkQFLD�PXOWLYDULDGD�SDUD�FUX]DPHQWRV�GLDOpOLFRV�SRGH�VHU
UHDOL]DGD�SDUD�PHOKRUDU�D�KHWHURVH�HP�YiULDV�FDUDFWHUtVWLFDV��VLPXOWDQHDPHQWH�

&RPR� Mi� FRPHQWDGR�� XPD� GDV� UHVVDOYDV� j� XWLOL]DomR� GRV� PRGHORV
GLDOpOLFRV� WUDGLFLRQDLV� p� TXH� R� Q~PHUR� GH� FUX]DPHQWRV� DXPHQWD
FRQVLGHUDYHOPHQWH� FRP� R� DXPHQWR� GR� Q~PHUR� GH� JHQLWRUHV�� $OWHUQDWLYDV� SDUD
VXSHUDU�HVVD� OLPLWDomR�SRGHP�VHU�FLWDGDV�� FRPR�� SRU� H[HPSOR�� RV� FUX]DPHQWRV
GLDOpOLFRV�SDUFLDLV��HP�TXH�GRLV�JUXSRV�GH�JHQLWRUHV�VmR�LQWHUFUX]DGRV��(QWUH�RV
PRGHORV� GLVSRQtYHLV� QD� OLWHUDWXUD� HVWmR�� R� GH� *ULIILQJ� ������� DGDSWDGR�
VHPHOKDQWH�D�XP�PRGHOR�IDWRULDO��TXDQGR�QmR�VmR�XWLOL]DGRV�RV�JHQLWRUHV��R�GH
*DUGQHU�H�(EHUKDUW� �������� DGDSWDGR�D�GLDOHORV�SDUFLDLV�� VXJHULGR�SRU�0LUDQGD
)LOKR�H�*HUDOGL���������R�SURSRVWR�SRU�*HUDOGL�H�0LUDQGD�)LOKR��������DGDSWDGR
DR� PRGHOR� GH� *ULIILQJ� �������� HP� TXH� VmR� XWLOL]DGRV� RV� FUX]DPHQWRV� HQWUH
JUXSRV�H�RV�GRLV�JUXSRV�GH�JHQLWRUHV�



�

'H� DFRUGR� FRP� 5DPDOKR�� 6DQWRV� H� =LPPHUPDQQ� �������� XP� DVSHFWR
IDYRUiYHO�GRV�GLDOHORV�SDUFLDLV�p�TXH�QHP�VHPSUH�R�PHOKRULVWD�HVWi�LQWHUHVVDGR
HP�REWHU�WRGRV�RV�FUX]DPHQWRV�SRVVtYHLV�D�SDUWLU�GH�XP�FRQMXQWR�GH�JHQLWRUHV��RV
TXDLV� SRGHP�� HQWmR�� VHU� VHSDUDGRV� HP� GRLV� JUXSRV�� WRPDQGR�VH� DSHQDV� RV
FUX]DPHQWRV�HQWUH�RV�JUXSRV��1HVVH�VHQWLGR��$EUHX��������HVWXGRX�R�SRWHQFLDO
GH� FUX]DPHQWRV� LQWHU�UDFLDLV� HP� IHLMRHLUR�� &RQVLGHUDQGR�VH� XP� GLDOHOR� SDUFLDO
HQYROYHQGR� JHQLWRUHV� GD� UDoD� 0HVRDPpULFD� FRP� RXWURV� GDV� UDoDV� 'XUDQJR� H
-DOLVFR�� DSHQDV� DV� IRQWHV� GH� YDULDomR� &*&� SDUD� DPERV� RV� JUXSRV� IRUDP
VLJQLILFDWLYDV�� QR� GLDOHOR� HQYROYHQGR� DV� UDoDV�0HVRDPpULFD� H� 1RYD� *UDQDGD�
DSHQDV�D�IRQWH�GH�YDULDomR�&*&�GR�JUXSR�1RYD�*UDQDGD�IRL�VLJQLILFDWLYD�

8PD� RXWUD� DOWHUQDWLYD� TXH� H[LJH� PHQRV� FUX]DPHQWRV� GR� TXH� D� PHLD
WDEHOD�WUDGLFLRQDO�RX��VRE�RXWUR�HQIRTXH��TXH�SHUPLWH�DYDOLDU�PDLV�JHQLWRUHV�FRP
R� PHVPR� Q~PHUR� GH� FUX]DPHQWRV� REWLGR� HP� XP� GLDOHOR� FRPSOHWR�� VmR� RV
FKDPDGRV� GLDOHORV� FLUFXODQWHV�� SURSRVWRV� LQLFLDOPHQWH� SRU� .HPSWKRUQH� H
&XUQRZ� �������� 'H� DFRUGR� FRP� HVVH� SURFHGLPHQWR�� FDGD� XP� GRV� Q JHQLWRUHV
HQYROYLGRV�p�FUX]DGR�FRP�XP�Q~PHUR�³V´��WDO�TXH�³V´�VHMD�PHQRU�TXH�Q����2V
PRGHORV�GH�DQiOLVH�GHVVHV�GLDOHORV�VmR�LGrQWLFRV�DRV�PRGHORV�,,�H�,9�GH�*ULIILQJ
�������� FRQIRUPH� DSUHVHQWDGR� SRU� &UX]� H� 5HJD]]L� �������� $� DGDSWDomR� GHVVH
SURFHGLPHQWR� SDUD� R� FDVR� LQWHUSRSXODFLRDO� IRL� SURSRVWD� SRU� 0LUDQGD� )LOKR� H
9HQFRYVN\��������

$OJXQV� WUDEDOKRV� QD� OLWHUDWXUD� YDOLGDP� D� XWLOL]DomR� GRV� GLDOHORV
FLUFXODQWHV� HP� SURJUDPDV� GH� PHOKRUDPHQWR�� 2OLYHLUD� -~QLRU� ������� DYDOLRX� D
FRQFRUGkQFLD� GDV� DQiOLVHV� GH� GLDOHORV� FLUFXODQWHV� QDV� JHUDo}HV� )�� H� )��
&RQVLGHUDQGR�VH� DV� FDUDFWHUtVWLFDV� Q~PHUR� GH� YDJHQV� SRU� SODQWD� H� SHVR� GH
YDJHQV� SRU� SODQWD�� IRL� GHWHFWDGD� PDLRU� FRUUHODomR� HQWUH� RV� YDORUHV� SUHGLWRV
GHVVDV� FDUDFWHUtVWLFDV� QD� JHUDomR� )�� �SRU� PHLR� GDV� HVWLPDWLYDV� GD� &*&�� H
YDORUHV�IHQRWtSLFRV�GD�JHUDomR�)��GR�TXH�HQWUH�RV�YDORUHV�IHQRWtSLFRV�GDV�GXDV
JHUDo}HV�
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9HLJD��������DYDOLRX�D�HILFLrQFLD�GRV�GLDOHORV�FLUFXODQWHV�QD�FXOWXUD�GR
PLOKR��WDQWR�YLD�VLPXODomR�FRPR�YLD�GDGRV�H[SHULPHQWDLV�H�YHULILFRX�FRHUrQFLD
GRV�UHVXOWDGRV�QRV�GRLV�WLSRV�GH�DQiOLVHV��$R�VLPXODU�GLDOHORV�FLUFXODQWHV�D�SDUWLU
GH�GRLV�GLDOHORV�FRPSOHWRV�FRP����H����JHQLWRUHV��HVWH�DXWRU�FRQVWDWRX��QDV�GXDV
VLWXDo}HV�� FRUUHODo}HV�PpGLDV� DFLPD�GH� ����� HQWUH� D�&*&�� RX�&(&�� HVWLPDGDV
QRV� GLDOHORV� FRPSOHWRV� H� DV� UHVSHFWLYDV� HVWLPDWLYDV� QRV� GLDOHORV� FLUFXODQWHV
TXDQGR�R�Q~PHUR�GH�FUX]DPHQWRV�SRU�JHQLWRU��³V´��IRL��DSUR[LPDGDPHQWH�����
GRV� JHQLWRUHV�� 'HYH� VHU� UHVVDOWDGR� TXH� DV� KHUGDELOLGDGHV� GRV� FRQMXQWRV� GH
FUX]DPHQWRV�RULJLQDLV�IRUDP��UHVSHFWLYDPHQWH������H�����SDUD�RV�GLDOHORV�FRP
��� H� ��� JHQLWRUHV�� 5HVXOWDGRV� VLPLODUHV� IRUDP� REWLGRV� SRU� )HUUHLUD� �������
WDPEpP�FRP�D�FXOWXUD�GR�PLOKR��6LPXODQGR�GLDOHORV�FLUFXODQWHV�D�SDUWLU�GH�XP
GLDOHOR�FRPSOHWR�GH����JHQLWRUHV��HVWH�DXWRU�YHULILFRX�TXH��FRP�V ����QmR�KRXYH
SUHMXt]RV�QR�TXH�GL]� UHVSHLWR�j�HVFROKD�GRV�PHOKRUHV�JHQLWRUHV�H�GDV�PHOKRUHV
FRPELQDo}HV�KtEULGDV�

$SOLFDQGR�R�PpWRGR�GH�0LUDQGD�)LOKR�H�9HQFRYVN\��������D�XP�GLDOHOR
LQWHUSRSXODFLRQDO� GH� OLQKDJHQV� 6�� GH�PLOKR��$UD~MR� ������� YHULILFRX� TXH� HVVH
PpWRGR� IRL�PDLV� HILFLHQWH� QD� VHOHomR�GR�TXH� R� XVR� GH� ³WRS� FURVVHV´�� GHYLGR� D
XPD�PHOKRU� SUHFLVmR� GDV� HVWLPDWLYDV� GH�&*&� H� DV� LQIRUPDo}HV� GD�&(&�� HVVD
~OWLPD�QmR�GLVSRQtYHO�TXDQGR�VH�UHDOL]D�³WRS�FURVVHV´�

0HQGRQoD��������DYDOLRX�XP�GLDOHOR�FLUFXODQWH�FRP����JHQLWRUHV��VHQGR
R�Q~PHUR�GH�FUX]DPHQWRV�SRU�JHQLWRU�LJXDO�D�FLQFR��(VWH�DXWRU�FRQFOXLX�TXH��QR
IHLMRHLUR�� H[LVWH� HIHLWR� GH� GRPLQkQFLD� QR� VHQWLGR� GH� DXPHQWDU� D� SURGXomR� GH
JUmRV�� VHQGR� DV� HVWLPDWLYDV� GH� &(&� H� G �FRPSRQHQWH� JHQpWLFR� GH� PpGLD� TXH
UHSUHVHQWD�R�GHVYLR�GR�KHWHUR]LJRWR�HP�UHODomR�j�PpGLD�GRV�JHQLWRUHV� ~WHLV�SDUD
LGHQWLILFDU�DV�SRSXODo}HV�VHJUHJDQWHV�PDLV�SURPLVVRUDV�

&RQVLGHUDQGR�VH� R� PpWRGR� WUDGLFLRQDO� GH� HVWLPDomR� GH� SDUkPHWURV�
TXDGUDGRV�PtQLPRV��D�HVWLPDomR�GR�GHVHPSHQKR�GRV�FUX]DPHQWRV�QmR�DYDOLDGRV
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p��HQWmR��IHLWD�FRP�EDVH�QDV�&*&�GRV�JHQLWRUHV��4XDQGR�RFRUUH�SUHGRPLQkQFLD
GH�HIHLWRV�DGLWLYRV�QR�FRQWUROH�GR�FDUiWHU��HVVD�SRGH�VHU�XPD�ERD�DSUR[LPDomR�

%DVHDGR� QD� SUHPLVVD� GD� HVWLPDomR� GH� XP� FUX]DPHQWR� QmR� DYDOLDGR� D
SDUWLU� GDV�FDSDFLGDGHV� FRPELQDWyULDV�GRV�JHQLWRUHV��)HUUHLUD� ��������QD� FXOWXUD
GR�PLOKR��REWHYH�FRUUHODomR�GH������HQWUH�RV�YDORUHV�SUHGLWRV�GRV�FUX]DPHQWRV
QmR� DYDOLDGRV� H� RV� YDORUHV� IHQRWtSLFRV� REVHUYDGRV�� (VVHV� UHVXOWDGRV� IRUDP
REWLGRV�D�SDUWLU�GH�XP�GLDOHOR�FLUFXODQWH�GH�V ���GH�XP�WRWDO�GH����JHQLWRUHV�

����'LYHUJrQFLD�JHQpWLFD�H�FDSDFLGDGH�FRPELQDWyULD�GRV�JHQLWRUHV

1R�LWHP�DQWHULRU��FRPHQWRX�VH�TXH�D�SUHGLomR�GRV�KtEULGRV�QmR�DYDOLDGRV
FRP�EDVH�QDV�&*&�GRV�JHQLWRUHV�IRUQHFH�ERD�DSUR[LPDomR�TXDQGR��QR�FRQWUROH
GR� FDUiWHU�� DWXDP� JHQHV� GH� DomR� SUHGRPLQDQWHPHQWH� DGLWLYD�� � 'H� IDWR�� QD
DXVrQFLD� GH� GRPLQkQFLD�� D� PpGLD� GD� GHVFHQGrQFLD� FRUUHVSRQGH� j� PpGLD� GRV
JHQLWRUHV�� 0HVPR� HP� WDO� FLUFXQVWkQFLD� Ki� XP� RXWUR� FRQWUDWHPSR�� D
LPSRVVLELOLGDGH�GH�VH�SUHGL]HU�D�YDULDELOLGDGH�JHQpWLFD�GRV�FUX]DPHQWRV�

1D� UHDOLGDGH�� FRPR� DSUHVHQWDGR� HP� )DOFRQHU� �������� D� KHWHURVH� SDUD
XPD�FDUDFWHUtVWLFD�TXDQWLWDWLYD��SRGH�VHU�H[SUHVVD�SRU�� �G\K 6 ��HP�TXH�\ p�D
GLIHUHQoD� QDV� IUHT�rQFLDV� DOpOLFDV� HQWUH� RV� GRLV� JHQLWRUHV� H� G p� R� GHVYLR� GR
KHWHUR]LJRWR� HP� UHODomR� j� PpGLD� GR� KRPR]LJRWR� QRV� ORFRV� TXH� FRQWURODP� WDO
FDUDFWHUtVWLFD�� 'HVVD� IRUPD�� FDVR� RV� JHQLWRUHV� QmR� GLILUDP� HP� IUHT�rQFLDV
DOpOLFDV��RX�QmR�KRXYHU�HIHLWR�GH�GRPLQkQFLD��QmR�KDYHUi�KHWHURVH�

1mR�REVWDQWH�� D�KHWHURVH� HVWi� UHODFLRQDGD�FRP�D� YDULDELOLGDGH� JHQpWLFD
OLEHUDGD� HP� XP� FUX]DPHQWR�� 'R� FUX]DPHQWR� HQWUH� GRLV� JHQLWRUHV� SXURV� H
FRQWUDVWDQWHV�SDUD�XP�GDGR�ORFR��DV�YDULkQFLDV�JHQpWLFDV�DGLWLYD�H�GH�GRPLQkQFLD
SUHVHQWHV� QD� JHUDomR� )� VmR�� ����

�
�

�
� GHD GD   VV �5DPDOKR�� 6DQWRV� H

=LPPHUPDQQ�� ������� 2� FRPSRQHQWH� ³D´� LQGLFD� R� GHVYLR� GR� KRPR]LJRWR� HP



��

UHODomR�j�PpGLD�GR�ORFR�H�³G´�R�GHVYLR�GR�KHWHUR]LJRWR��3DUD�YiULRV�ORFRV�WHP�VH
TXH� ����

�
�

�
� GHD GD 6 6 VV �� 'HVVD� IRUPD�� SRGH�VH� DGPLWLU� TXH�� TXDQWR

PDLRU� D� KHWHURVH�� PDLRU� VHUi� D� TXDQWLGDGH� GH� ORFRV� VHJUHJDQWHV� H�
FRQVHT�HQWHPHQWH��PDLRU�D�YDULDELOLGDGH�JHQpWLFD��WRPDQGR�VH�FRPR�YHUGDGHLUR
R�PRGHOR�DGLWLYR�GRPLQDQWH��'HYH�VHU�UHVVDOWDGR�TXH�DXVrQFLD�GH�KHWHURVH�QmR
LPSOLFD� HP�DXVrQFLD� GH� YDULDELOLGDGH�� GHYLGR� j� SRVVLELOLGDGH� GH� RFRUUrQFLD� GH
GLUHo}HV�RSRVWDV�GRV�GHVYLRV�GH�GRPLQkQFLD�DR�ORQJR�GRV�ORFRV�TXH�FRQWURODP�R
FDUiWHU�

0XLWR� HVIRUoR� HP� SHVTXLVD� WHP� VLGR� GHPDQGDGR� QD� EXVFD� GH
SURFHGLPHQWRV�TXH�SRVVLELOLWHP�LGHQWLILFDU��D�SULRUL��RV�PHOKRUHV�FUX]DPHQWRV�D
VHUHP�UHDOL]DGRV��FRPR�SRU�H[HPSOR��R�XVR�GH�GLVWkQFLDV�JHQpWLFDV��,QIHUrQFLDV�D
UHVSHLWR� GHVVD� JUDQGH]D� SRGHP� VHU� IHLWDV� SHOD� DQiOLVH� GH� JHQHDORJLD� GRV
JHQLWRUHV� SRWHQFLDLV� RX�� DLQGD�� SRU� PHLR� GH� WpFQLFDV� PXOWLYDULDGDV� TXH
FDUDFWHUL]DP� D� GLYHUJrQFLD� JHQpWLFD� SHODV� GLIHUHQoDV� PRUIROyJLFDV� H�� PDLV
UHFHQWHPHQWH��SRU�PHLR�GH�WpFQLFDV�PROHFXODUHV�

2V�PpWRGRV� TXH� XWLOL]DP� D� JHQHDORJLD� SUHVVXS}HP� TXH� JHQLWRUHV� FRP
PHQRU� JUDX� GH� SDUHQWHVFR� WrP� PDLRUHV� FKDQFHV� GH� DSUHVHQWDUHP� ORFRV
FRPSOHPHQWDUHV��GLIHULQGR��SRUWDQWR��HP�IUHT�rQFLDV�DOpOLFDV��$�PDLRU�OLPLWDomR
GHVVH�PpWRGR�p�TXH��HP�PXLWDV�RFDVL}HV��QmR�Ki�GLVSRQLELOLGDGH�GH�JHQHDORJLD�
$EUHX��������YHULILFRX�TXH�FUX]DPHQWRV�HQWUH�FXOWLYDUHV�GH�IHLMmR�GH�GLIHUHQWHV
UDoDV�� SRUWDQWR� QmR� DSDUHQWDGRV�� IRUDP� SURPLVVRUHV� SDUD� D� VHOHomR� YLVDQGR� DR
DXPHQWR� GD� SURGXWLYLGDGH� GH� JUmRV�� &RQWXGR�� GHYLGR� D� IHQyWLSRV� LQGHVHMiYHLV
SDUD� RXWURV� FDUDFWHUHV�� WDLV� FRPR� FRU�� WLSR� GH� JUmR� H� KiELWR� GH� FUHVFLPHQWR�� D
FKDQFH� GH� REWHQomR� GH� OLQKDJHQV� TXH� DVVRFLHP� SURGXWLYLGDGH� H� DFHLWDomR� SRU
DJULFXOWRUHV�H�FRQVXPLGRUHV�p�UHGX]LGD�

$� DSOLFDomR� GH� WpFQLFDV� PXOWLYDULDGDV� SDUD� D� HVFROKD� GH� JHQLWRUHV
WDPEpP� p� UHODWDGD� QD� OLWHUDWXUD�� $EUHX� ������� XWLOL]RX� ��� FDUDFWHUtVWLFDV� SDUD
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HVWLPDU�D�GLVWkQFLD�JHQpWLFD�GH�0DKDODQRELV�HQWUH�FXOWLYDUHV�GH�GLIHUHQWHV�UDoDV
GH�IHLMmR��(VWD�DXWRUD�YHULILFRX�TXH�DV�FRUUHODo}HV�HQWUH�D�GLVWkQFLD�JHQpWLFD�GRV
JHQLWRUHV�H�D &(&�H�HQWUH�D�SULPHLUD�H�D�KHWHURVH�GRV�FUX]DPHQWRV�QD�JHUDomR�)��
IRUDP� ±����� H� ±������ UHVSHFWLYDPHQWH�� &RQWXGR�� HOD� DWULEXLX� HVVDV� EDL[DV
FRUUHODo}HV� j� EDL[D� YDULDELOLGDGH� REVHUYDGD� QD� &(&� GDV� JHUDo}HV� )��
FRQFOXLQGR��DLQGD��TXH�D�GLYHUJrQFLD�QmR� IRL�HILFLHQWH�QD�HVFROKD�GH�JHQLWRUHV�
SRLV��HQWUH�RV�HVFROKLGRV��HVWDYDP�FXOWLYDUHV�QmR�DGDSWDGDV�

'XDUWH� ��������XWLOL]DQGR�RV�FUX]DPHQWRV� UHDOL]DGRV�SRU�$EUHX� �������
YHULILFRX� TXH� D� FRUUHODomR� REWLGD� HQWUH� D� GLVWkQFLD� JHQpWLFD� GRV� JHQLWRUHV�� YLD
PDUFDGRUHV�5$3'�H�D�&(&�GRV�FUX]DPHQWRV�IRL�GH�±�����H�GD�SULPHLUD�FRP�D
KHWHURVH� GH� ±������ 7DLV� UHVXOWDGRV� IRUDP� VLPLODUHV� jTXHOHV� REWLGRV� TXDQGR� D
GLVWkQFLD� JHQpWLFD� IRL� FDOFXODGD� SRU� FDUDFWHUtVWLFDV�PRUIROyJLFDV�� $� FRUUHODomR
HQWUH� DV� GLVWkQFLDV� JHQpWLFDV� FDOFXODGDV� YLD� PDUFDGRUHV� PROHFXODUHV� H
FDUDFWHUtVWLFDV�PRUIROyJLFDV�IRL�GH������

5HVXOWDGRV� VHPHOKDQWHV� IRUDP� REWLGRV� SRU� 0DFKDGR� �������� $� DXWRUD
FRQVWDWRX�TXH�DV�GLVWkQFLDV�JHQpWLFDV�REWLGDV�SRU�PDUFDGRUHV�PRUIROyJLFRV�H�SRU
PDUFDGRUHV� 5$3'� IRUDP� DOWDPHQWH� FRUUHODFLRQDGDV�� 1R� HQWDQWR�� QmR� IRUDP
REVHUYDGDV� FRUUHODo}HV� HQWUH� D� GLVWkQFLD� GH�0DKDODQRELV� H� DV� HVWLPDWLYDV� GRV
SDUkPHWURV�GR�GLDOHOR�UHODWLYR�j�SURGXomR�GH�JUmRV�H��HP�SDUWLFXODU��j�&(&�

0HQGRQoD� �������� WUDEDOKDQGR� FRP� XP� GLDOHOR� FLUFXODQWH� HP� IHLMmR�
YHULILFRX�TXH�DV�PHQRUHV�GLVWkQFLDV�REWLGDV�YLD�PDUFDGRUHV�PROHFXODUHV�5$3'
HVWDYDP�DVVRFLDGDV�D�JHQLWRUHV�JHQHWLFDPHQWH�PDLV�VHPHOKDQWHV��$V�FRUUHODo}HV
REWLGDV�HQWUH� DV�GLVWkQFLDV�PROHFXODUHV� H� DV�&(&��QDV�JHUDo}HV�)� H�)��� IRUDP
������H�±������UHVSHFWLYDPHQWH�

1DV� DQiOLVHV� GH� GLYHUJrQFLD� JHQpWLFD� SRU� PHLR� GH� PDUFDGRUHV
PROHFXODUHV�� OLQKDJHQV� VmR� FDUDFWHUL]DGDV� SRU� XP� Q~PHUR� PXLWR� JUDQGH� GH
SDGU}HV� GH� DPSOLILFDomR�RX�EDQGDV��$OJXQV� WUDEDOKRV� QD� OLWHUDWXUD� HYLGHQFLDP
TXH� R� XVR� GH� DOJXQV� FRPSRQHQWHV� SULQFLSDLV� GHVVHV� SDGU}HV� GH� DPSOLILFDomR



��

FRQVWLWXL�VH� HP� XPD� UHOHYDQWH� VXPDULDomR� GD� FDUDFWHUL]DomR� PROHFXODU� GH
JHQyWLSRV��'XEUHXLO�HW�DO���������/HH�HW�DO���������%XUVWLQ�HW�DO���������

����&RYDULkQFLD�JHQpWLFD�HQWUH�SDUHQWHV�H�SUHGLomR�GH�FUX]DPHQWRV

([LVWHP�RXWUDV�DOWHUQDWLYDV�TXH��HP�YH]�GD�GLYHUJrQFLD�JHQpWLFD�� ID]HP
XVR� GD� VLPLODULGDGH� FRPR� SDUWH� GD� HVWUDWpJLD� GD� SUHGLomR� GR� GHVHPSHQKR� GH
FUX]DPHQWRV�QmR�DYDOLDGRV��&RPR�H[HPSOR��FLWDP�VH�DV�(00��GHVHQYROYLGD�SRU
+HQGHUVRQ�HP�������0URGH���������&RPR�VROXo}HV��VmR�REWLGRV�RV�%/83�GRV
HIHLWRV� DOHDWyULRV� H� R�%HVW� /LQHDU�8QELDVHG�(VWLPDWLRQ�� RX�%/8(�� GRV� HIHLWRV
IL[RV�

1HVVH� SURFHGLPHQWR� SRGH�VH� XWLOL]DU� R� SDUHQWHVFR� H[LVWHQWH� HQWUH� RV
LQGLYtGXRV�FRP�R�REMHWLYR�GH�RWLPL]DU�D�DQiOLVH��FRQVLGHUDQGR��QD�SUHGLomR�GR
GHVHPSHQKR� GH� XP� GDGR� LQGLYtGXR�� DV� REVHUYDo}HV� IHQRWtSLFDV� GRV� VHXV
SDUHQWHV�� $� SUHGLomR� GRV� LQGLYtGXRV� QmR� DYDOLDGRV� p� IHLWD� FRP� EDVH� QR
GHVHPSHQKR� GRV� LQGLYtGXRV� DYDOLDGRV� H� QD� VLPLODULGDGH� JHQpWLFD� HQWUH� RV
SULPHLURV�H�RV�~OWLPRV�

$�PDWUL]�GH�VLPLODULGDGH�JHQpWLFD�HQWUH� LQGLYtGXRV�RX�SRSXODo}HV�SRGH
VHU� FRQVWUXtGD� FRP� EDVH� QR� FRHILFLHQWH� GH� FRDQFHVWULD� GH�0DOHFRW�� GHVGH� TXH
LQIRUPDo}HV� GH� JHQHDORJLD� HVWHMDP� GLVSRQtYHLV�� (VVD� HUD� XPD� GDV� OLPLWDo}HV
SDUD� VXD� XWLOL]DomR�� YLVWR� TXH� QHP� VHPSUH� LQIRUPDo}HV� GH� JHQHDORJLD� HVWmR
GLVSRQtYHLV��2�DGYHQWR�GRV�PDUFDGRUHV�PROHFXODUHV�VXSULX�SDUWH�GHVVD�OLPLWDomR
H�GLYHUVDV�HVWUDWpJLDV�WrP�VLGR�VXJHULGDV�SDUD�VH�HVWLPDU�SDUHQWHVFR�D�SDUWLU�GH
PDUFDV�PROHFXODUHV��LQFOXVLYH�SDUD�DQiOLVH�GLDOpOLFD�

$� DQiOLVH� GLDOpOLFD� VRE� HQIRTXH� GH� (00� H� FiOFXOR� GH� SDUHQWHVFR� YLD
PDUFDGRUHV� PROHFXODUHV�� FRQIRUPH� DSUHVHQWDGR� HP� %HUQDUGR� �������� p� XP
H[HPSOR�GR�VHX�XVR�SRWHQFLDO�QR�PHOKRUDPHQWR�GH�SODQWDV�
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$� DERUGDJHP� JHQpWLFD�HVWDWtVWLFD� WUDWDGD� SHOR� DXWRU� VH� DSOLFD
SHUIHLWDPHQWH� D� GLDOHORV� SDUFLDLV� HQWUH� JUXSRV� KHWHUyWLFRV�� %HUQDUGR� ������
FRQVLGHUD�R�FUX]DPHQWR�HQWUH�LQGLYtGXRV�GH�GRLV�JUXSRV��HP�TXH�RV� LQGLYtGXRV
GHQWUR�GH�FDGD�JUXSR�VmR�DSDUHQWDGRV��PDV�QmR�Ki�SDUHQWHVFR�HQWUH� LQGLYtGXRV
GH� JUXSRV� GLIHUHQWHV�� 3RUWDQWR�� QHVVDV� FLUFXQVWkQFLDV�� D� GHVFHQGrQFLD� p� QmR
HQGRJkPLFD�� $VVLP�� WRPDQGR�VH� GRLV� JHQLWRUHV� GR� JUXSR� ;�� [� H� [¶�� H� GRLV
LQGLYtGXRV�GR�JUXSR�<��\�H�\¶��D�FRYDULkQFLD�HQWUH�RV�KtEULGRV��[�\��H��[¶�\¶��SRGH
VHU�H[SUHVVD�SRU�
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[[I p�R�FRHILFLHQWH�GH�FRDQFHVWULD�HVWLPDGR�SRU�PDUFDGRUHV�PROHFXODUHV�HQWUH
DV�OLQKDJHQV�[�H�[¶��6[[¶ D�SURSRUomR�GH�ORFRV�PDUFDGRUHV�FRP�YDULDQWHV�FRPXQV
HQWUH�[�H�[¶��6[\ �RX�6[¶\��p�D SURSRUomR�PpGLD�GH�YDULDQWHV� FRPXQV�SDUD�[ �RX
SDUD�[¶��HP�XPD�VpULH�GH�OLQKDJHQV�GR�JUXSR�KHWHUyWLFR�<�
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&RQWXGR��HVVD�DERUGDJHP�QmR�FRQWHPSOD�D�DQiOLVH�GH�GLDOHORV�FRPSOHWRV�
SRLV�R�FUX]DPHQWR�HQWUH�LQGLYtGXRV�GR�PHVPR�JUXSR�JHUD�HQGRJDPLD��XPD�YH]
TXH� HVVHV� VmR� DSDUHQWDGRV�� e� VDELGR� TXH� D HQGRJDPLD� DOWHUD� RV� FRPSRQHQWHV
JHQpWLFRV�GH�YDULkQFLD�H�WDO�HIHLWR�QmR�HVWi�FRQVLGHUDGR�QR�UHIHULGR�PRGHOR��%RHU
H� +RHVFKHOH� ������� PRVWUDP� RV� HIHLWRV� GD� HQGRJDPLD� VREUH� D� PpGLD� H� D
YDULkQFLD�JHQpWLFD�SDUD�FDUDFWHUHV�TXDQWLWDWLYRV�HP�XPD�SRSXODomR�FRP�HIHLWRV
DGLWLYRV� H� GH� GRPLQkQFLD�� VHQGR� TXH� D� FRPSOH[LGDGH� GR� PRGHOR� FUHVFH
VREUHPDQHLUD�

$OpP�GLVVR��WRPDQGR�VH�XP�GLDOHOR�FRPSOHWR��QmR�ID]�VHQWLGR�FRQVLGHUDU
GRLV�JUXSRV�GH�LQGLYtGXRV��PDV�XP�~QLFR�JUXSR��$VVLP��D�FRYDULkQFLD�HQWUH�RV
LQGLYtGXRV��[�\��H��[¶�\¶��WHULD�TXH�FRQWHPSODU�WDPEpP�DV�VLPLODULGDGHV�HQWUH�[ H
\¶ H�HQWUH�[¶ H�\ ��H�QmR�DSHQDV�HQWUH�[ H�[¶ H�\ H�\¶�

8PD�DOWHUQDWLYD�j�SURSRVWD�GH�%HUQDUGR��������p�D�GH�/\QFK�H�5LWODQG
��������(VWHV�DXWRUHV� DSUHVHQWDP�XP�SURFHGLPHQWR�GH�HVWLPDomR� FRQMXQWR� GRV
FRHILFLHQWHV� GH� SDUHQWHVFR� H� GH� GRPLQkQFLD� YLD� PDUFDGRUHV� PROHFXODUHV� FR�
GRPLQDQWHV�� HP� XPD� SRSXODomR� GH� DFDVDODPHQWRV� DR� DFDVR�� 7DO� PpWRGR� IRL
GHQRPLQDGR�GH�HVWLPDGRUHV�GH�UHJUHVVmR�H�VHXV�SDVVRV�SULQFLSDLV�HVWmR�GHVFULWRV
QR�LWHP�����

����8WLOL]DomR�GDV�(00�QR�PHOKRUDPHQWR�JHQpWLFR�GH�SODQWDV

&RPR� VDOLHQWDGR� DQWHULRUPHQWH�� R� GLIHUHQFLDO� GHVVH� PRGHOR� p� D
SRVVLELOLGDGH�GH�HOH�FRQVLGHUDU�HP�VXD�HVWUXWXUD�GH�DQiOLVH�D�PDWUL]�GH�YDULkQFLDV
H�FRYDULkQFLDV�HQWUH�RV�QtYHLV�GRV�IDWRUHV�DOHDWyULRV��FRQVLGHUDQGR�QD�SUHGLomR�GR
GHVHPSHQKR� GH� XP� LQGLYtGXR�� R� GHVHPSHQKR� GH� VHXV� SDUHQWHV�� $OpP� GLVVR�
SHUPLWH�D�SUHGLomR�GH�LQGLYtGXRV�QmR�DYDOLDGRV�

(PERUD� DV�(00� WHQKDP� VLGR� RULJLQDOPHQWH� SURSRVWDV� SDUD� SURJUDPDV
GH�PHOKRUDPHQWR�JHQpWLFR�DQLPDO��VHX�SRWHQFLDO�GH�XWLOL]DomR�QR�PHOKRUDPHQWR
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JHQpWLFR� GH� SODQWDV� WHP� VLGR� YHULILFDGR� HP� YiULDV� FXOWXUDV�� FRPR� HXFDOLSWR
�%XHQR� )LOKR�� ������� VRMD� �3DQWHU� H� $OOHQ�� ������� SrVVHJR� �6RX]D�� %\UQH� H
7D\ORU������D������E���������GHQGr��6RK��������H�PLOKR��%HUQDUGR�������������
����D������E������F������G���(VWXGRV� YLD� VLPXODomR� WDPEpP� VmR� HQFRQWUDGRV
QD�OLWHUDWXUD��$QGUp��������

%HUQDUGR� ������� FRPSDURX�� HP� PLOKR�� D� SUHGLomR� GH� FUX]DPHQWRV
XVDQGR�LQIRUPDo}HV�GH�SDUHQWHVFR�FDOFXODGDV�YLD�PDUFDGRUHV�PROHFXODUHV�RX�GH
JHQHDORJLD�� 'H� XP� WRWDO� GH� ��� FUX]DPHQWRV� IRUDP� XVDGRV� FRPR� SUHGLWRUHV
WDPDQKRV�GH����������������H����FUX]DPHQWRV��$V�FRUUHODo}HV� HQWUH�RV�YDORUHV
SUHGLWRV� H� REVHUYDGRV� SDUD� SURGXomR� YDULDUDP� GH� ������ D� ������� 0DLRUHV
FRUUHODo}HV� IRUDP� REWLGDV� TXDQGR� DV� HVWLPDWLYDV� GH� SDUHQWHVFR� IRUDP
GHWHUPLQDGDV� YLD� 5)/3�� HP� YH]� GH� GDGRV� GH� JHQHDORJLD�� ¬� PHGLGD� HP� TXH
DXPHQWRX�R�Q~PHUR�GH�KtEULGRV�SUHGLWRUHV��PDLRUHV�FRUUHODo}HV�IRUDP�REWLGDV�

%HUQDUGR��������DYDOLRX����FUX]DPHQWRV�HQWUH�GRLV�JUXSRV�GH�OLQKDJHQV�
VHP� TXH� KRXYHVVH� FUX]DPHQWRV� GHQWUR� GH� FDGD� JUXSR�� 2� HVWXGR� WLQKD� SRU
REMHWLYR�DYDOLDU�GLIHUHQWHV�PRGHORV�JHQpWLFRV�XWLOL]DQGR�VH�DV�(00�QD�SUHGLomR
GH�KtEULGRV�VLPSOHV�GH�PLOKR��&RQMXQWRV�GH�GDGRV�FRQWHQGR����������������H���
KtEULGRV�IRUDP�HVFROKLGRV�DOHDWRULDPHQWH�SDUD�SUHGLomR�GRV�GHPDLV�KtEULGRV�FRP
SHUGD�VLPXODGD��2V�PRGHORV�FRP�LQFOXVmR�GH�FRPSRQHQWHV�HSLVWiWLFRV�DGLWLYR�[
DGLWLYR�QmR�PHOKRUDUDP�DV�SUHGLo}HV�TXDQGR�FRPSDUDGRV�DRV�PRGHORV�JHQpWLFRV
EDVHDGRV� DSHQDV� HP� HIHLWRV� DGLWLYRV� H� GH� GRPLQkQFLD� DSHQDV�� $V� FRUUHODo}HV
YDULDUDP� GH� ������ D� ������� (P� WRGRV� RV�PRGHORV�� PDLRUHV� FRUUHODo}HV� IRUDP
REWLGDV� TXDQGR� VH� DXPHQWRX� R� Q~PHUR� GH� FUX]DPHQWRV� SUHGLWRUHV�
&RQVLGHUDQGR�VH� DV� VLWXDo}HV� HP� TXH� RV� KtEULGRV� SUHGLWRV� �DTXHOHV� FRP�SHUGD
VLPXODGD�� H� RV� SUHGLWRUHV� QmR� WLQKDP� OLQKDJHP� SDUHQWDO� HP� FRPXP� DV
FRUUHODo}HV�YDULDUDP�GH�������D�������

(P� VRMD�� 3DQWHU� D� $OOHQ� ������� FRPSDUDUDP� DV� SUHGLo}HV� %/83� H
4XDGUDGRV� 0tQLPRV� 2UGLQiULRV�� RX� 2/6�� QD� SUHGLomR� GH� FUX]DPHQWRV�
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8WLOL]DQGR�GDGRV�GH�VpULHV�KLVWyULFDV�GH�H[SHULPHQWRV�DYDOLDGRV�HP�YiULRV�DQRV�H
ORFDLV��HVWHV�DXWRUHV�DVVXPLUDP�FRPR�SUHGLomR�%/83�GRV�FUX]DPHQWRV�D�PpGLD
GRV�%/83�GRV�JHQLWRUHV�REWLGD�DR�ORQJR�GRV�HQVDLRV�H��FRPR�SUHGLomR�2/6��D
PpGLD� GH� TXDGUDGRV� PtQLPRV�� $V� SHUIRUPDQFHV� GRV� EXONV� )� H� )� �� DOpP� GH
IDPtOLDV�)��� GH�FDGD�XP�GRV�FUX]DPHQWRV��IRUDP�XWLOL]DGDV�FRPR�HVWLPDWLYDV�GR
GHVHPSHQKR�GH�FDGD�XP�GRV����FUX]DPHQWRV��3DUD�D�SURGXWLYLGDGH�GH�JUmRV��DV
SUHGLo}HV� %/83�� WDQWR� HP� VLWXDo}HV� GH� GDGRV� EDODQFHDGRV� FRPR� GH� GDGRV
GHVEDODQFHDGRV��DSUHVHQWDUDP�PDLRUHV�FRUUHODo}HV�H�PHQRUHV�HUURV�SDGUmR�

%HUQDUGR� �����D�� DYDOLRX� R� SRWHQFLDO� GDV� (00� QD� SUHGLomR� GH
FUX]DPHQWRV�QmR�DYDOLDGRV�HP�PLOKR��SDUD�GLYHUVDV�FDUDFWHUtVWLFDV��HQYROYHQGR
OLQKDJHQV� GH� QRYH� JUXSRV� KHWHUyWLFRV�� )RUDP� XWLOL]DGDV� ��� FRPELQDo}HV� GH
FUX]DPHQWRV�HQWUH�RV�QRYH�JUXSRV��$V�PDWUL]HV�GH�SDUHQWHVFR�IRUDP�FDOFXODGDV�D
SDUWLU�GH�LQIRUPDo}HV�GH�SHGLJUHH��3DUD�FDGD�LQWHUFUX]DPHQWR�HQWUH�GRLV�JUXSRV�
XP�KtEULGR�SRU�YH]�HUD�UHWLUDGR�GR�TXDGUR�GH�DQiOLVH�H��HQWmR��VXD�SHUIRUPDQFH
HUD�SUHGLWD�SHORV�GHPDLV��$V�FRUUHODo}HV�HQWUH�RV�YDORUHV�SUHGLWRV�H�REVHUYDGRV
SDUD� SURGXomR� GH� JUmRV�� QDV� ��� GLIHUHQWHV� FRPELQDo}HV� GH� FUX]DPHQWRV�
YDULDUDP�GH�������D��������$V�PDLRUHV�HVWLPDWLYDV�GH�FRUUHODo}HV�IRUDP�REWLGDV
QRV�LQWHUFUX]DPHQWRV�FRP�PDLRU�Q~PHUR�GH�KtEULGRV�SUHGLWRUHV�

$� YDQWDJHP� GR� XVR� GH� PRGHORV� FRP� SUHVHQoD� GH� HIHLWRV� DGLWLYRV� H
GRPLQkQFLD�HP�UHODomR�jTXHOHV�TXH�XWLOL]DP�DSHQDV�HIHLWRV�DGLWLYRV�WHP�VLGR�R
REMHWLYR�GH�DOJXQV�WUDEDOKRV��%HUQDUGR������G��YHULILFRX�TXH�D�DQiOLVH�GLDOpOLFD
VRE�HQIRTXH�GH�PRGHORV�PLVWRV� IRL�PDLV�HILFLHQWH�QD�SUHGLomR�GH�FUX]DPHQWRV
QmR� DYDOLDGRV� TXDQGR� IRL� XWLOL]DGR� XP� PRGHOR� LQFOXLQGR� HIHLWRV� DGLWLYR� H� GH
GRPLQkQFLD�� $V� FRUUHODo}HV� HQWUH� RV� YDORUHV� SUHGLWRV� H� REVHUYDGRV� SDUD� D
SURGXomR� GH� JUmRV� FRP� HVVH�PRGHOR� YDULDUDP� GH� ����� D� ������ SDUD� R�PRGHOR
VRPHQWH� DGLWLYR�� IRUDP� XP� SRXFR� PHQRUHV�� FRP� UHGXomR� YDULDQGR� GH� ����� D
������6HJXQGR�R�DXWRU��R�PRGHOR�DGLWLYR�SRGH�VHU�XVDGR�VH�LQIRUPDo}HV�D�SULRUL
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LQGLFDUHP�TXH�D�YDULkQFLD�GH�GRPLQkQFLD�SDUD�D�FDUDFWHUtVWLFD�HP�TXHVWmR�WLYHU
SRXFD�FRQWULEXLomR�SDUD�D�YDULkQFLD�JHQpWLFD�WRWDO�

(P�PXLWDV�RFDVL}HV�� DV� LQIRUPDo}HV�GH�SDUHQWHVFR�GLVSRQtYHLV�QmR� VmR
ILGHGLJQDV�� %HUQDUGR� �����E�� LQYHVWLJRX� D� UREXVWH]� GDV� SUHGLo}HV� %/83� SDUD
HVWLPDWLYDV�YLHVDGDV�GH�SDUHQWHVFR�� FRP�����GH�HVWLPDWLYDV�GHVFRQKHFLGDV�RX
���� GDV� HVWLPDWLYDV� GH� SDUHQWHVFR� HQWUH� DV� OLQKDJHQV� GHVFRQKHFLGDV�� $V
HVWLPDWLYDV� GH� SDUHQWHVFR� IRUDP� FDOFXODGDV� D� SDUWLU� GH� GDGRV� GH� SHGLJUHH�� $
PHWRGRORJLD�PRVWURX�VH�UREXVWD�QHVVDV�VLWXDo}HV�XPD�YH]�TXH�DV�FRUUHODo}HV�GDV
SUHGLo}HV� IRUDP� SRXFR� LQIOXHQFLDGDV� SHODV� SHUGDV� GDV� LQIRUPDo}HV� GH
SDUHQWHVFR�

%HUQDUGR������F��HVWXGRX�R�XVR�GDV�(00�QD�SUHGLomR�GH�FUX]DPHQWRV
HP�TXH�XP�RX�DPERV�RV�JHQLWRUHV�QmR�SDUWLFLSDYDP�GRV�FUX]DPHQWRV�SUHVHQWHV
QD� DQiOLVH�� )RUDP� XWLOL]DGDV� ��� FRPELQDo}HV� GH� FUX]DPHQWRV� HQWUH� OLQKDJHQV
SHUWHQFHQWHV� D� QRYH� JUXSRV� KHWHUyWLFRV�� 0DLRUHV� FRUUHODo}HV� IRUDP� REWLGDV
TXDQGR� DPERV� RV� JHQLWRUHV� SDUWLFLSDYDP� GRV� FUX]DPHQWRV� XWLOL]DGRV� FRPR
SUHGLWRUHV��$�SUHGLomR�GH�FUX]DPHQWRV�HP�TXH�QHQKXP�GRV�JHQLWRUHV�SDUWLFLSDYD
GH� FUX]DPHQWRV� GR� TXDGUR� GH� DQiOLVH� QmR� DSUHVHQWRX� UHVXOWDGRV� VDWLVIDWyULRV�
1DV�VLWXDo}HV�HP�TXH�DSHQDV�XP�GRV�JHQLWRUHV�SDUWLFLSDYD�GH�FUX]DPHQWRV�GR
TXDGUR� GH� DQiOLVH�� DV� FRUUHODo}HV� IRUDP� VDWLVIDWyULDV� TXDQGR� R� Q~PHUR� GH
FUX]DPHQWRV�HQYROYLGRV�HUD�JUDQGH�

&KDUFRVVHW�HW�DO���������FRPSDUDUDP�GLIHUHQWHV�PRGHORV�GH�SUHGLomR�GH
FUX]DPHQWRV�QmR�UHDOL]DGRV��QD�FXOWXUD�GR�PLOKR��HP�GXDV�VLWXDo}HV���L��WRGRV�RV
FUX]DPHQWRV�GLVSRQtYHLV��LQGHSHQGHQWHPHQWH�GD�JHQHDORJLD�GDV�OLQKDJHQV��HUDP
XWLOL]DGRV�� H� �LL�� FRQVLGHUDQGR�VH� DSHQDV� RV� FUX]DPHQWRV� HQWUH� OLQKDJHQV� QmR
DSDUHQWDGDV��1D�SULPHLUD�VLWXDomR��R�PRGHOR�GH�GLVWkQFLD��IRUPDGR�SHORV�HIHLWRV
GD� &*&� H� XPD� FRYDULiYHO� FRQVWLWXtGD� SHOD� GLVWkQFLD� JHQpWLFD� GRV� JHQLWRUHV��
HVWLPDGR� SRU� 2/6�� IRL� VXSHULRU� DR� PRGHOR� DGLWLYR� �IRUPDGR� H[FOXVLYDPHQWH
SHORV� HIHLWRV� GD�&*&��� jV� SUHGLo}HV�%/83� H� DR�PRGHOR� GH� UHJUHVVmR� IDWRULDO



��

�IRUPDGR� SHORV� HIHLWRV� DGLWLYRV� H� FRYDULiYHLV� REWLGDV� D� SDUWLU� GRV� HVFRUHV� GRV
FRPSRQHQWHV� SULQFLSDLV� GRV� JHQLWRUHV�� WHQGR� FRPR� YDULiYHLV� EDQGDV
SROLPyUILFDV��� HVWLPDGR� YLD� 2/6�� 1D� VHJXQGD� VLWXDomR�� DV� SUHGLo}HV� %/83
IRUDP� PDLV� HILFLHQWHV�� 3DUD� WRGRV� RV� PRGHORV�� QDV� GXDV� VLWXDo}HV�� PDLRUHV
HVWLPDWLYDV�GH� U� HQWUH�RV� YDORUHV�SUHGLWRV� H� REVHUYDGRV� IRUDP�REWLGDV� TXDQGR
XP�PDLRU�Q~PHUR�GH�KtEULGRV�SUHGLWRUHV�IRUDP�XWLOL]DGRV�

$QGUp� ������� FRPSDURX�� YLD� VLPXODomR�� SUHGLo}HV� %/83� H� 2/6� GH
HIHLWRV� GH� FUX]DPHQWRV� H� GH� FDSDFLGDGH� GH� FRPELQDomR�� 9HULILFRX� TXH� D
PHWRGRORJLD� %/83� IRL� VXSHULRU� HP� GLIHUHQWHV� FRQGLo}HV� GH� KHUGDELOLGDGHV� H
JUDXV�PpGLRV�GH�GRPLQkQFLD��LQGHSHQGHQWHPHQWH�GH�VH�XWLOL]DU�RV�PpWRGRV�,,�RX
,9�GH�*ULIILQJ��������

����3URFHGLPHQWRV�GH�HVWLPDomR�GH�SDUkPHWURV�JHQpWLFRV

1RV�PRGHORV�ELRPpWULFRV��XP�GRV� LQWHUHVVHV�GRV�PHOKRULVWDV�p�H[SOLFDU
TXDQWR�GR�YDORU�IHQRWtSLFR�GH�XP�LQGLYtGXR�p�GHYLGR�DR�VHX�SRWHQFLDO�JHQpWLFR�
$� FRUUHWD� HVWLPDomR� GRV� SDUkPHWURV� TXH� FRPS}HP� R� YDORU� JHQpWLFR� GH� XP
LQGLYtGXR�p�FRQGLomR�EiVLFD�SDUD�R�VXFHVVR�GD�VHOHomR�

6HDUOH��������DSUHVHQWD�WUrV�SURFHGLPHQWRV�GH�HVWLPDomR��FRQVLGHUDQGR�
VH�XP�PRGHOR�OLQHDU� HE � ;< TXH��VRE�GHWHUPLQDGDV�SUHVVXSRVLo}HV��JHUDP
RV� PHVPRV� HVWLPDGRUHV�� (VVHV� SURFHGLPHQWRV� VmR�� TXDGUDGRV� PtQLPRV
RUGLQiULRV� �2/6��� TXDGUDGRV� PtQLPRV� JHQHUDOL]DGRV� �*/6�� H� Pi[LPD
YHURVVLPLOKDQoD��0/���&RQWXGR��QHQKXPD�GHOHV�FRQVLGHUD�HP�VHXV�SUHVVXSRVWRV
DV�PDWUL]HV�FRUUHODo}HV�JHQpWLFDV�HQWUH�RV� LQGLYtGXRV�DYDOLDGRV�H��SRUWDQWR��VmR
PDLV�DSURSULDGRV�SDUD�VH�HVWLPDU�RV�HIHLWRV�GR�PRGHOR�FRQVLGHUDGRV�FRPR�IL[RV�

$GPLWLU�TXH�RV�QtYHLV�GH�XP�GDGR�IDWRU�VmR�DOHDWyULRV�p�DVVXPLU�TXH�RV
PHVPRV� DGYrP� GH� XPD� PHVPD� SRSXODomR� GH� UHIHUrQFLD� H�� SRUWDQWR�� LQWHU�
UHODo}HV� HQWUH� HOHV� H[LVWHP�� $� PRGHODJHP� GH� (00�� TXH� WUDWD� RV� HIHLWRV



��

DOHDWyULRV� GH� IRUPD� PDLV� FRQYHQLHQWH�� XPD� YH]� TXH� FRQVLGHUD� HP� VHX
SURFHGLPHQWR�GH�DQiOLVH�D�HVWUXWXUD�GH�FRYDULkQFLD�HQWUH�RV�QtYHLV�GH�XP�GDGR
IDWRU��p�WDPEpP�DSUHVHQWDGD�

������4XDGUDGRV�PtQLPRV�RUGLQiULRV��2/6�

6HMD� XP� PRGHOR� OLQHDU� TXH� SRVVD� VHU� H[SUHVVR� PDWULFLDOPHQWH� SRU
HE � ;< ��HP�TXH�< p�R�YHWRU�GH�GDGRV�REVHUYDGRV��; D�PDWUL]�GH�LQFLGrQFLD

GRV� HIHLWRV� GR�PRGHOR� �WRPDGRV� FRPR� IL[RV���E R� YHWRU� GRV� SDUkPHWURV� D� VHU
SUHGLWR� H� H R� YHWRU� GH� HUURV� DOHDWyULRV�� 2� SULQFtSLR� GR� PpWRGR� p� HQFRQWUDU
VROXo}HV�SDUD�R�YHWRU�E WDO�TXH�D�VRPD�GH�TXDGUDGRV�UHVLGXDO�VHMD�PtQLPD�

'HVGH�TXH� EH ;< � ��HQWmR� � � � �EEHH ;<;< �� 
C ��7RPDQGR�VH
D� GHULYDGD� GHVVD� IXQomR� H� LJXDODQGR�D� D� ]HUR�� WHP�VH� TXH� R� HVWLPDGRU� GH� E
FDOFXODGR�SHOR�PpWRGR�2/6 SRGH�VHU�H[SUHVVR�SRU�FRPR�VROXomR�GH�

� � <;;; 

 Ö  E

1D�PHWRGRORJLD�2/6��QHQKXPD�SUHVVXSRVLomR�D�UHVSHLWR�GD�GLVWULEXLomR
GH� SUREDELOLGDGH� GRV� HUURV� DOHDWyULRV� GR� PRGHOR�� UHSUHVHQWDGRV� SRU� H� p
DVVXPLGD��&RQWXGR��DGPLWH�VH�TXH�HVVHV�QmR�VmR�FRUUHODFLRQDGRV�

(P�DGLomR��R�SRVWR�FROXQD�GD�PDWUL]�;��HP�PXLWRV�PRGHORV�ELRPpWULFRV�
SRGH� QmR� VHU� FRPSOHWR� H� DVVLP��;¶; QmR� WHULD� LQYHUVD� ~QLFD�� 7RGDYLD�� HVVDV
VLWXDo}HV�SRGHP�VHU�FRQWRUQDGDV�XWLOL]DQGR�VH�UHVWULo}HV�QR�FRQMXQWR�VROXomR�RX
UHVWULo}HV� SDUDPpWULFDV� GLUHWDPHQWH� IHLWDV� QD�PDWUL]�; RX�� DLQGD�� XWLOL]DomR� GH
XPD�LQYHUVD�JHQHUDOL]DGD�



��

������4XDGUDGRV�PtQLPRV�JHQHUDOL]DGRV��*/6�

$VVXPH�VH� TXH� H[LVWHP� FRUUHODo}HV� HQWUH� RV� HUURV� �PDWUL]� 5��� PDV
QHQKXPD� LQIRUPDomR� D� UHVSHLWR� GD� GLVWULEXLomR� GH� SUREDELOLGDGH� GHOHV� p
DVVXPLGD��2�HVWLPDGRU�GH�E SRGH�VHU�H[SUHVVR�FRPR�VROXomR�GH�

� � <5;;5; �
�
 Ö ��  E

'HVVD� IRUPD�� TXDQGR� 5 ,V� �� RX� VHMD�� TXDQGR� RV� HUURV� VmR� QmR
FRUUHODFLRQDGRV��R�HVWLPDGRU�*/6 p�LGrQWLFR�DR�2/6��$V�UHVVDOYDV�IHLWDV�QR�LWHP
DQWHULRU�VREUH�R�SRVWR�FROXQD�GH�; WDPEpP�VH�DSOLFDP�DTXL�

������0i[LPD�YHURVVLPLOKDQoD��0/�

'LIHUHQWHPHQWH�GRV�SURFHGLPHQWRV�2/6�H�*/6��R�HVWLPDGRU�GH�0/�GH��E
SUHVVXS}H�TXH�RV�HUURV�WrP�XPD�GLVWULEXLomR�GH�SUREDELOLGDGH��3RU�HVVH�PpWRGR
R�PHOKRU�HVWLPDGRU�SDUD�E p�DTXHOH�TXH�PD[LPL]D�D�IXQomR�GH�YHURVVLPLOKDQoD
SDUD� HVVH� SDUkPHWUR�� $VVXPLQGR�VH� TXH� RV� HUURV� VHMDP� QRUPDOPHQWH
GLVWULEXtGRV��FRP�PpGLD�]HUR�H�PDWUL]�GH�YDULkQFLD�H�FRYDULkQFLD�5��D�IXQomR�GH
YHURVVLPLOKDQoD�p�GDGD�SRU�

� �� � � � � �^ `EES ;<5;<5/ 1 ��� ��� �
������ ���H[S__�

H�PD[LPL]DGD�HP�UHODomR�D�E� WHP�VH�

� � <5;;5; �
�
 Ö ��  E



��

$VVLP��RV�SURFHGLPHQWRV�H�*/6�H�2/6�VmR�FDVRV�SDUWLFXODUHV�GR�PpWRGR
GD�0/��TXDQGR�GHWHUPLQDGDV�SUHVVXSRVLo}HV�VmR�DWHQGLGDV�

&RQVLGHUDQGR�VH�PRGHORV� HP�TXH�GRLV�RX�PDLV� IDWRUHV� HVWmR� LQFOXtGRV�
DV� HTXDo}HV� QRUPDLV� VmR� LGrQWLFDV�� 6XSRQGR� XP� GHOLQHDPHQWR� HP� EORFRV� DR
DFDVR�� H[SUHVVR� SHOR�PRGHOR� HEE �� ���� ;;< �� SRGH�VH� LPDJLQDU� TXH�D
PDWUL]�;��FRQVLGHUDGD�DQWHULRUPHQWH��p�FRPSRVWD�SRU�GXDV�VXEPDWUL]HV�;� H�;� �
HQTXDQWR�R�YHWRU�E SRGH�VHU�SDUWLFLRQDGR�HP�E�� H� E� �� 6HQGR��;�� H E� D�PDWUL]�GH
LQFLGrQFLD�H�R�YHWRU�GRV�SDUkPHWURV�GRV� HIHLWRV� DVVRFLDGRV� DR� LQWHUFHSWR� H�DRV
EORFRV��HQTXDQWR�;�� H E�� D�PDWUL]�GH� LQFLGrQFLD�H�R�YHWRU�GRV�SDUkPHWURV�GRV
WUDWDPHQWRV�� WHP�VH� R� VHJXLQWH� VLVWHPD� GH� HTXDo}HV� FRQVLGHUDQGR�VH
QRUPDOLGDGH�H�DXVrQFLD�GH�FRUUHODomR�HQWUH�RV�HUURV�
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������(TXDo}HV�GH�PRGHORV�PLVWRV��(00�

1R� LWHP� ��� IRL� FRPHQWDGR� TXH� D� DERUGDJHP� WUDGLFLRQDO� 2/6� SDUD� D
HVWLPDomR� GH� SDUkPHWURV� JHQpWLFRV� QRV� PRGHORV� GLDOpOLFRV� QmR� SHUPLWH� D
HVWLPDomR� GD� &(&� GRV� FUX]DPHQWRV� DXVHQWHV�� 2� SRWHQFLDO� JHQpWLFR� GH� WDLV
FUX]DPHQWRV�p�HQWmR�DYDOLDGR�FRP�EDVH�QD�&*&�GRV�JHQLWRUHV�

&RPR�DERUGDGR�DQWHULRUPHQWH��DR�VH�DVVXPLU�TXH�RV�QtYHLV�GH�XP�GDGR
IDWRU�VmR�DOHDWyULRV��D�HVWUXWXUD�GH�FRYDULkQFLD�H[LVWHQWH�SRGH�VHU�XWLOL]DGD�SDUD
HQULTXHFHU�D�LQIRUPDomR�VREUH�D�SRSXODomR��$VVLP��FDGD�QtYHO�GHVVH�IDWRU�p��QD
UHDOLGDGH��XPD�UHDOL]DomR�GD�YDULiYHO�DOHDWyULD�HP�TXHVWmR�

6HMD�R�PRGHOR�OLQHDU�PLVWR�H[SUHVVR�GH�DFRUGR�FRP�0URGH��������
�H=D;E\ �� HP�TXH�



��

\��YHWRU�Q[��GH�REVHUYDo}HV�
E��YHWRU�S[��GH�HIHLWRV�IL[RV��S�VHQGR�R�Q~PHUR�GH�QtYHLV�
D��YHWRU�T[��GH�HIHLWRV�DOHDWyULRV��T�VHQGR�R�Q~PHUR�GH�QtYHLV�
H��YHWRU�Q[��GH�HIHLWRV�DOHDWyULRV�UHVLGXDLV�
;��PDWUL]�GH�LQFLGrQFLD�GH�RUGHP�Q[S��DVVRFLDGD�DRV�HIHLWRV�IL[RV�
=��PDWUL]�GH�LQFLGrQFLD�GH�RUGHP�Q[T��DVVRFLDGD�DRV�HIHLWRV�DOHDWyULRV�

2V�%/83�GH�D��VROXomR�GRV�HIHLWRV�DOHDWyULRV��SRGHP�VHU�H[SUHVVRV�SRU
� �E;\*=9D%/83D �

� �  ���� ��HQTXDQWR�TXH�D�VROXomR�GRV�HIHLWRV�IL[RV�E p
R� HVWLPDGRU� GH� TXDGUDGRV� PtQLPRV� JHQHUDOL]DGRV�� RX� VHMD�

� � \9;;9;E �� 

 �� �� 1HVVH� FDVR�� *� p� XPD� PDWUL]� GH� YDULkQFLDV� H
FRYDULkQFLDV�JHQpWLFDV�HQWUH�RV�QtYHLV�GRV�HIHLWRV�DOHDWyULRV��HQTXDQWR�9�p�XPD
PDWUL]�GH�YDULkQFLDV�H�FRYDULkQFLDV�IHQRWtSLFDV�HQWUH�DV�REVHUYDo}HV�

(VWLPDU�RV�HIHLWRV�GH�D H�E SRU�HVVDV�H[SUHVV}HV�UHTXHU�D�LQYHUVmR�GH�9�
TXH�p�GH�GLItFLO�LQYHUVmR�GHYLGR�j�VXD�RUGHP��+HQGHUVRQ��HP�������DSUHVHQWRX�DV
HTXDo}HV�GH�PRGHORV�PLVWRV�SDUD�HVWLPDU�D�H�E��VHP�D�QHFHVVLGDGH�GD�LQYHUVmR
GH�9��0URGH���������0DWULFLDOPHQWH��SRGH�VH�DSUHVHQWDU�DV�HTXDo}HV�GH�PRGHORV
PLVWRV�GD�VHJXLQWH�IRUPD�
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$VVXPLQGR�TXH�RV�HUURV�VHMDP�QmR�FRUUHODFLRQDGRV��5 ,V����DV�HTXDo}HV
GH� PRGHORV� PLVWRV� GHSHQGHP� DSHQDV� GD� LQYHUVmR� GD� PDWUL]� GH� YDULkQFLDV� H
FRYDULkQFLDV�JHQpWLFDV�*��6HQGR�* $V�

D� ��HP�TXH�$�p�D�PDWUL]�GH�VLPLODULGDGH
JHQpWLFD�DGLWLYD�HQWUH�RV�QtYHLV�GRV�HIHLWRV�DOHDWyULRV�H�V�

D p�D�YDULkQFLD�JHQpWLFD



��

DGLWLYD�� SRGH�VH� UHHVFUHYHU� DV� HTXDo}HV� GH�PRGHORV�PLVWRV� GD� VHJXLQWH� IRUPD
�0URGH��������
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��0$7(5,$/�(�0e72'26

����0DWHULDO�JHQpWLFR�H�GHOLQHDPHQWR�H[SHULPHQWDO

1R� SUHVHQWH� WUDEDOKR�� XWLOL]RX�VH� XP� FRQMXQWR� GH� GDGRV� REWLGRV� SRU
$EUHX� �������� HQYROYHQGR� ��� FXOWLYDUHV� GH� IHLMRHLUR� FUX]DGRV� HP� HVTXHPD
GLDOpOLFR�� $� FDUDFWHUL]DomR� PROHFXODU� GHVVDV� OLQKDJHQV� IRL� REWLGD� SRU� 'XDUWH
�������YLD�PDUFDGRUHV�5$3'�

$� GLVSRQLELOLGDGH� GH� XPD�PDWUL]� ELQiULD�� HOHPHQWRV� �� H� ��� REWLGD� GRV
SDGU}HV�GH�DPSOLILFDomR�GRV�PDUFDGRUHV�PROHFXODUHV�GH�FDGD�JHQLWRU��SHUPLWLX�D
FRQVWUXomR�GH�PDWUL]HV�GH�SDUHQWHVFR�H�GH�FRHILFLHQWHV�GH�GRPLQkQFLD�HQWUH�RV
JHQLWRUHV�H�RX�FUX]DPHQWRV��GH�DFRUGR�FRP�/\QFK�H�5LWODQG� ��������FRQIRUPH
GHVFULWR� QR� LWHP� ��� H� D� DSOLFDomR� GRV� PRGHORV� GH� &KDUFRVVHW� HW� DO�� �������
PHGLDQWH�DQiOLVH�SUpYLD�GH�FRPSRQHQWHV�SULQFLSDLV�

2V����JHQLWRUHV�XWLOL]DGRV�HUDP�SURYHQLQHWHV�GH�TXDWUR�GLIHUHQWHV�UDoDV
�7DEHOD�����)RUDP�REWLGDV�����GD�����FRPELQDo}HV�GH� FUX]DPHQWRV� SRVVtYHLV�
DYDQoDGDV�SHOR�PpWRGR�PDVVDO�DWp�D�JHUDomR�)��

$V�����SRSXODo}HV��MXQWDPHQWH�FRP�RV����JHQLWRUHV�H�PDLV�GXDV�RXWUDV
FXOWLYDUHV�� 2XUR� H� $����� IRUDP� DYDOLDGRV� HP� GHOLQHDPHQWR� OiWLFH� ��[��� FRP
GXDV� UHSHWLo}HV� HP� WUrV� ORFDLV� GR� HVWDGR� GH�0LQDV�*HUDLV� �/DYUDV�� /DPEDUL� H
3DWRV�GH�0LQDV���FRQGX]LGRV�QD�pSRFD�GD�VHFD�GR�DQR�GH�������$V�REVHUYDo}HV
UHIHUHQWHV� jV� FXOWLYDUHV� 2XUR� H� $���� IRUDP� GHVFDUWDGDV�� XPD� YH]� TXH� QmR
SDUWLFLSDUDP�FRPR�JHQLWRUHV�GRV�FUX]DPHQWRV�DYDOLDGRV��'HWDOKHV�DGLFLRQDLV�GD
FRQGXomR�GRV�H[SHULPHQWRV�VmR�DSUHVHQWDGRV�HP�$EUHX��������



��

7$%(/$�� &XOWLYDUHV� GH� IHLMmR� XWLOL]DGDV� QD� REWHQomR� GRV� FUX]DPHQWRV
GLDOpOLFRV�H�VXDV�UHVSHFWLYDV�UDoDV�SUHFRQL]DGDV�

5DoD &XOWLYDUHV
0HVRDPpULFD 6DQLODF�� %UDVLO��
�� $���
�� 3RUULOR� 6LQWpWLFR�� -DPDSD�

0LOLRQiULR��,3$�������$����
��5RMR�GH�6HGD��$������&DULRFD
�
&RPSXHVWUR�1HJUR�&KLPDOWHQDQJR
��3XHEOD�����

'XUDQJR *UHDW�1RUWKHUQ
��2MR�GH�/LHEUH
��$����

-DOLVFR )ORU�GH�0D\R
��$SHWLWR�%ODQFR

1RYD�*UDQDGD 0RQW�&DOP
��-DOR��'LDFRO�$QGLQR
��3HUU\�0DUURZ


�&XOWLYDUHV�VHJXLGDV�SRU�DVWHULVFRV�IRUDP�DV�XWLOL]DGDV�SRU�$EUHX��������HP�VHX
HVWXGR� GH� FDSDFLGDGH� FRPELQDWyULD�� HQYROYHQGR� �� GLDOHORV�� �L�� GHQWUR� GD� UDoD
0HVRDPpULFD�� �LL�� HQWUH� DV� FXOWLYDUHV� GDV� UDoDV�0HVRDPpULFD� H�1RYD�*UDQDGD�
�LLL��HQWUH�FXOWLYDUHV�GD�UDoD�0HVRDPpULFD�H�DV�UDoDV�'XUDQJR�H�-DOLVFR�

7RGRV� RV� FUX]DPHQWRV� REWLGRV� IRUDP� FRQVLGHUDGRV� FRPR� XP� ~QLFR
GLDOHOR�� DQDOLVDGR� VRE� RV� YiULRV� PRGHORV� GHVFULWRV� QR� LWHP� ����� 3HUGDV� GH
FUX]DPHQWRV� HUDP� VLPXODGDV� QR� TXDGUR� GH� GDGRV� RULJLQDO� H� D� SUHGLomR� GHVVHV
UHDOL]DGD�SRU�PHLR�GRV�PRGHORV�DGRWDGRV�

����&DUDFWHUL]DomR�PROHFXODU�GRV�JHQLWRUHV

&RQVLGHUDQGR� RV� JHQLWRUHV�� ���� EDQGDV� SROLPyUILFDV� IRUDP� GH� ��
LQLFLDGRUHV� 5$3'� �'XDUWH�� ������� &DGD� EDQGD� IRL� WUDWDGD� FRPR� XP� FDUiWHU
~QLFR��FRP�GRLV�DOHORV��VHQGR�VXD�SUHVHQoD�HP�XP�GDGR�LQGLYtGXR�GHVLJQDGD�SRU
�� �XP�� H� VXD� DXVrQFLD� SRU� �� �]HUR��� REWHQGR�VH� DVVLP� XPD�PDWUL]� ELQiULD��$V
SRVVtYHLV� FRPELQDo}HV� SDUD� GRLV� JHQLWRUHV�� SDUD� XP� GDGR� ORFR�� SRGHP� VHU
H[SUHVVDV�FRQIRUPH�R�VHJXLQWH�GLDJUDPD�

&XOWLYDU�M� �
� ����� �����&XOWLYDU�L � ����� �����



��

2� WUDWDPHQWR� DOJpEULFR� GD� PDWUL]� ELQiULD� YDULRX� GH� DFRUGR� FRP� R
PRGHOR�� H[FHWR� SDUD� R� PRGHOR� DGLWLYR� HP� TXH� QmR� IRL� XWLOL]DGD� QHQKXPD
LQIRUPDomR�GH�VLPLODULGDGH�JHQpWLFD�

����&iOFXOR��GH��SDUHQWHVFR��H��FRHILFLHQWH��GH��GRPLQkQFLD���YLD��PDUFDGRUHV
PROHFXODUHV��GH�DFRUGR�FRP�/\QFK�H�5LWODQG�������

6HMDP� GRLV� LQGLYtGXRV� ; H� <� HP� TXH� ;�� RULXQGR� GR� FUX]DPHQWR� GDV
OLQKDJHQV�L H�M��SRVVXL�DOHORV�D H�E��H�<��RULXQGR�GR�FUX]DPHQWR�HQWUH�DV�OLQKDJHQV
P H�Q��SRVVXL�DOHORV�F H�G��HP�XP�ORFR�N TXDOTXHU��6HMDP�WDPEpP� [\[\ HU 'ÖÖ RV
FRHILFLHQWHV�GH�SDUHQWHVFR�H�GH�GRPLQkQFLD��UHVSHFWLYDPHQWH��HQWUH�RV�LQGLYtGXRV
; H�<��7RPDQGR�VH�;�FRPR�UHIHUrQFLD��HQWmR�� [\[\ ÖHUÖ ' VmR�H[SUHVVRV�SRU�
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HP�TXH�

6DE��LJXDO�D����XP��VH��D H�E IRUHP�LGrQWLFRV��H�LJXDO�����]HUR��FDVR�FRQWUiULR�
6DF��LJXDO�D����XP��VH��D H�F�IRUHP�LGrQWLFRV��H�LJXDO�����]HUR��FDVR�FRQWUiULR�
6DG��LJXDO�D����XP��VH��D H�G�IRUHP�LGrQWLFRV��H�LJXDO�����]HUR��FDVR�FRQWUiULR�
6EF��LJXDO�D����XP��VH��E�H�F IRUHP�LGrQWLFRV��H�LJXDO�����]HUR��FDVR�FRQWUiULR�
6EG��LJXDO�D����XP��VH��E�H�G�IRUHP�LGrQWLFRV��H�LJXDO�����]HUR��FDVR�FRQWUiULR�
SD H�SE��VmR�DV�IUHT�rQFLDV�GRV�DOHORV�D H�E DR�ORQJR�GDV�OLQKDJHQV�SDUD�XP�GDGR
ORFR�N�



��

1RUPDOPHQWH�� DV� HVWLPDWLYDV� GH� SDUHQWHVFR� VmR� REWLGDV� DR� ORQJR� GH
PXLWRV� ORFRV��8P�SHVR�GDGR�j�HVWLPDWLYD�GH�SDUHQWHVFR��SDUD�XP�GDGR� ORFR�N�
FRQVLGHUDQGR�VH�R�LQGLYtGXR�; FRPR�UHIHUrQFLD��p�DSUHVHQWDGR�SHORV�DXWRUHV�

6HMDP�ZU�[ H�Z'�[ DV� SRQGHUDo}HV� SDUD� R� N�pVLPR� ORFR� GDV� HVWLPDWLYDV
[\[\ HU 'ÖÖ H�:U�[ H�:'�[ RV�VRPDWyULRV�GDV�SRQGHUDo}HV�DWULEXtGDV�DRV�YiULRV�ORFRV

HQYROYLGRV��$V�HVWLPDWLYDV�GH�SDUHQWHVFR�HQWUH�;�H�<�VmR��HQWmR��GDGDV�SRU�
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'DGR�TXH�D HVFROKD�GRV�LQGLYtGXRV�; RX�< p�PHUDPHQWH�DUELWUiULD��/\QFK
H� 5LWODQG� ������� VXJHUHP� FDOFXODU�� SDUD� FDGD� ORFR�� RV� SDUHQWHVFRV� H� DV
SRQGHUDo}HV�� FRQVLGHUDQGR�� HP� XP� SULPHLUR� PRPHQWR�� R� LQGLYtGXR� ; FRPR
UHIHUrQFLD�H��HP�VHJXLGD��FRQVLGHUDQGR�R�LQGLYtGXR�< FRPR�UHIHUrQFLD��(QWmR��DV
H[SUHVV}HV� ILQDLV� SDUD� R� FiOFXOR� GR� SDUHQWHVFR� DGLWLYR� H� GR� SDUHQWHVFR� GH
GRPLQkQFLD�VmR�GDGDV�SRU�
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����$QiOLVH�GH�VLPLODULGDGH�JHQpWLFD�HQWUH�RV�JHQLWRUHV

$� SDUWLU� GRV� SDUHQWHVFRV� HQWUH� RV� JHQLWRUHV�� [\UÖ �� FDOFXOD� SHOR
SURFHGLPHQWR� DSUHVHQWDGR� QR� LWHP� DQWHULRU�� IRL� REWLGD� D� PDWUL]� GH
GLVVLPLODULGDGH� HQWUH� HOHV�� $� PHGLGD� GH� GLVVLPLODULGDGH�� RX� GH� GLVWkQFLD
JHQpWLFD��HQWUH�GRLV�JHQLWRUHV�TXDLVTXHU�IRL�DVVXPLGD�FRPR��� [\UÖ �

$�UHSUHVHQWDomR�VLPSOLILFDGD�GDV�GLVWkQFLDV�JHQpWLFDV�IRL�IHLWD�SRU�PHLR
GH� XP� GHQGURJUDPD�� REWLGR� SHOR� PpWRGR� KLHUiUTXLFR� DJORPHUDWLYR� GD� PpGLD
DULWPpWLFD� HQWUH� SDUHV� QmR� SRQGHUDGRV� �83*0$�� XWLOL]DQGR�VH� R� SURJUDPD
176<6�3&������5RKOI��������

����0RGHORV�XWLOL]DGRV�QD�SUHGLomR�GH�FUX]DPHQWRV�GLDOpOLFRV

1R� WRWDO�� IRUDP� XWLOL]DGRV� RLWR� PRGHORV�� �L�� R� PRGHOR� DGLWLYR�� VHP
QHQKXPD� DSUR[LPDomR� SDUD� D� &(&� H� TXH� QmR� IH]� XVR� GD� LQIRUPDo}HV� GH
PDUFDGRUHV�PROHFXODUHV�SDUD�SUHGLomR�GRV�FUX]DPHQWRV�IDOWDQWHV���LL��PRGHOR�GH
GLVWkQFLD� JHQpWLFD�� TXH� p� VLPLODU� DR� PRGHOR� DGLWLYR�� VHQGR� DSHQDV� DGLFLRQDGD
XPD�FRYDULiYHO�GH�GLVWkQFLD�JHQpWLFD�FDOFXODGD�D�SDUWLU�GD�PDWUL]�GH�HOHPHQWRV��
H�����LLL��TXDWUR�PRGHORV�GH�UHJUHVVmR�IDWRULDO��HP�TXH�DV�FRYDULiYHLV�VmR�REWLGDV
D�SDUWLU�GH�XPD�DQiOLVH�GH�FRPSRQHQWHV�SULQFLSDLV�GD�PDWUL]�GH�HOHPHQWRV���H���
�LY��DQiOLVH�VRE�HQIRTXH�GH�PRGHORV�PLVWRV��HP�GXDV�VLWXDo}HV��QD�SUHVHQoD�H�QD
DXVrQFLD�GD�HQGRJDPLD�GR�FUX]DPHQWR�FRPR�FRYDULiYHO�

8PD� DQiOLVH� SUHOLPLQDU�� VHP� FRQVLGHUDU� VLPXODomR� GH� SHUGDV�� IRL
UHDOL]DGD� SDUD� RV� PRGHORV� DGLWLYR�� GH� GLVWkQFLD� H� RV� GH� UHJUHVVmR� IDWRULDO�� 2



��

REMHWLYR�GHVVD�DQiOLVH�IRL�YHULILFDU�TXDQWR�GD�YDULDomR�GD�&(&�p�H[SOLFDGD�SHOD
FR�YDULiYHO�� RX� FR�YDULiYHLV�� TXDQGR� LQFRUSRUDGDV� D� XP� PRGHOR� FRPSRVWR
SUHYLDPHQWH�DSHQDV�SHORV�HIHLWRV�GD�&*&��PRGHOR�DGLWLYR��

������0RGHOR�DGLWLYR

2� XVR� GHVVH� PRGHOR� QD� SUHGLomR� GH� FUX]DPHQWRV� QmR� LQFOXL� QHQKXPD
DSUR[LPDomR�SDUD�D�&(&��)RL�XWLOL]DGR�R�PRGHOR�,,�GH�*ULIILQJ���������QD�IRUPD
UHGX]LGD��FRQIRUPH�DSUHVHQWDGR�HP�&UX]�H�5HJD]]L� �������� VHQGR�D�HVWLPDomR
GRV� SDUkPHWURV� REWLGD� SHOR� PpWRGR� GRV� TXDGUDGRV� PtQLPRV�� &RPR� YDORU
IHQRWtSLFR� GRV� FUX]DPHQWRV�� IRL� XWLOL]DGD� D� PpGLD� DMXVWDGD� GH� FDGD� XP� GHOHV
REWLGD�SHOD�DQiOLVH�LQWUDEORFRV�FRQMXQWD�GRV�WUrV�ORFDLV�

$�SHUIRUPDQFH�GR�FUX]DPHQWR�<LM HQWUH�DV�OLQKDJHQV�L H�M p�GDGD�SRU�

LMMLLM HJJ< ��� P �
HP�TXH�
<LM��p�D�SHUIRUPDQFH�PpGLD�REVHUYDGD�GR�FUX]DPHQWR�HQWUH�DV�OLQKDJHQV�L H�M�
P��p�D�SHUIRUPDQFH�PpGLD�GRV�KtEULGRV�DYDOLDGRV�
JL��p�R�HIHLWR�GD�&*&�GD�OLQKDJHP�L�
JM��p�R�HIHLWR�GD�&*&�GD�OLQKDJHP�M�
HLM��p�R�GHVYLR�HQWUH�R�YDORU�PpGLR�REVHUYDGR�H�R�YDORU�SUHGLWR�SHOR�PRGHOR�

$�SUHGLomR�GH�XP�GDGR�FUX]DPHQWR�HQWUH�DV� OLQKDJHQV�N H� O FRP�SHUGD
VLPXODGD�SRGH�VHU�IHLWD�SHOD�VHJXLQWH�H[SUHVVmR�GH�SUHGLomR�

ONNO JJ< ÖÖÖÖ �� P �
HP�TXH�

NO<Ö ��R�YDORU�SUHGLWR�GR�FUX]DPHQWR�HQWUH�DV�OLQKDJHQV�N H�O� FRP�SHUGD�VLPXODGD�



��

PÖ ��p�D HVWLPDWLYD�GD�SHUIRUPDQFH�PpGLD�GRV�FUX]DPHQWRV�DYDOLDGRV�
NJÖ �� p� D HVWLPDWLYD� GD� &*&� GD� OLQKDJHP� N�� FRQVLGHUDQGR� RV� FUX]DPHQWRV

DYDOLDGRV�GH�TXH�HOD�SDUWLFLSRX�
OJÖ �� p� D HVWLPDWLYD� GD� &*&� GD� OLQKDJHP� O�� FRQVLGHUDQGR� RV� FUX]DPHQWRV

DYDOLDGRV�GH�TXH�HOD�SDUWLFLSRX�

������0RGHOR�GH�GLVWkQFLD

'D�PHVPD�IRUPD�FRPR�UHDOL]DGR�SDUD�R�PRGHOR�DGLWLYR��QR�PRGHOR�GH
GLVWkQFLD IRL�XWLOL]DGD�FRPR�YDORU�IHQRWtSLFR�GR�FUX]DPHQWR�HQWUH�DV�OLQKDJHQV�L
H�M� D�PpGLD�DMXVWDGD�REWLGD�GD�DQiOLVH�LQWUDEORFRV�FRQMXQWD�

&KDUFRVVHW�HW�DO���������SURS}HP��FRPR�XPD�SULPHLUD�DSUR[LPDomR�SDUD
R�FRPSRQHQWH�GD�&(&��DVVXPLU�TXH�R�WHUPR�VLM HVWi�UHODFLRQDGR�FRP�D�GLVWkQFLD
JHQpWLFD�'LM HQWUH�DV�OLQKDJHQV�SDUHQWDLV�GR�FUX]DPHQWR�

'H�DFRUGR�FRP�HVVD�KLSyWHVH��D�LQWHUDomR�HQWUH�DV�OLQKDJHQV�L H�M SRGH�VHU
DSUR[LPDGD� SRU� XPD� IXQomR� OLQHDU� GH� 'LM�� 2� PRGHOR� SDUD� RV� FUX]DPHQWRV
DYDOLDGRV�� FRP�HVWLPDomR�GH�SDUkPHWURV�SHOR�PpWRGR�GRV�TXDGUDGRV�PtQLPRV�
LQFOXL� R� YDORU� GH�'LM FRPR�XPD� FRYDULiYHO� H� D� HVWLPDomR�GH� XP� SDUkPHWUR� GH
UHJUHVVmR��UHVXOWDQGR�QR�VHJXLQWH�PRGHOR�

LMLMMLLM H'JJ< ���� UP �

HP�TXH�P� JL��JM H�HLM Mi�IRUDP�GHILQLGRV�DQWHULRUPHQWH�H� U p�R�FRHILFLHQWH
GH� UHJUHVVmR�HVWLPDGR�DWULEXtGR�D�'LM QR�PRGHOR��2EVHUYD�VH� TXH� HVVH�PRGHOR
QHFHVVLWD�DSHQDV�GH�XP�JUDX�GH�OLEHUGDGH�D�PDLV�TXH�R�PRGHOR�DGLWLYR�DQWHULRU�

$�SUHGLomR�GH�XP�FUX]DPHQWR�FRP�SHUGD�VLPXODGD�HQWUH�DV�OLQKDJHQV�N H
O�p�IHLWD��HQWmR��SHOD�VHJXLQWH�H[SUHVVmR�GH�SUHGLomR�
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NOONNO 'JJ< UP ÖÖÖÖÖ ��� �
HP�TXH�
PÖ ��p�D HVWLPDWLYD�GD�SHUIRUPDQFH�PpGLD�GRV�FUX]DPHQWRV�DYDOLDGRV�

NJÖ H� OJÖ VmR� DV� HVWLPDWLYDV� GDV� &*&� GDV� OLQKDJHQV� N H� O� FRQVLGHUDQGR� RV
FUX]DPHQWRV�DYDOLDGRV�GH�TXH�FDGD�OLQKDJHP�SDUWLFLSRX�
UÖ p�D HVWLPDWLYD�GR�FRHILFLHQWH�GH�UHJUHVVmR�HVWLPDGR�FRP�EDVH�QRV�FUX]DPHQWRV
DYDOLDGRV�
'NO D�GLVWkQFLD�JHQpWLFD�HVWLPDGD�HQWUH�DV�OLQKDJHQV�N H�O�

'H� DFRUGR� FRP� &KDUFRVVHW� HW� DO�� �������� DV� HVWLPDWLYDV� GH� JL H� GH� JM
GLIHUHP�GDTXHODV�TXH�VHULDP�REWLGDV�SHOR�PRGHOR�DGLWLYR�GHVGH�TXH�HVVHV�HIHLWRV
QmR�VHMDP�RUWRJRQDLV�SDUD�DV�GLVWkQFLDV�HQWUH�RV�KtEULGRV�SDUHQWDLV�

1R�SUHVHQWH�WUDEDOKR��D�PHGLGD�GH�GLVWkQFLD�XWLOL]DGD�FRPR�DSUR[LPDomR
GD�&(&�FRUUHVSRQGH�j�VHJXLQWH�H[SUHVVmR����� [\UÖ ��HP�TXH� [\UÖ p�R�FRHILFLHQWH�GH
SDUHQWHVFR�HQWUH�DV�OLQKDJHQV�[ H�\��FRQIRUPH�DSUHVHQWDGR�HP�/\QFK�H�5LWODQG
�������

������0RGHORV�GH�UHJUHVVmR�IDWRULDO

'D�PHVPD�IRUPD�FRPR�FRPHQWDGR�SDUD�R�PRGHOR�DGLWLYR�H�R�PRGHOR�GH
GLVWkQFLD�� XWLOL]RX�VH� FRPR� REVHUYDomR� IHQRWtSLFD� GH� XP� GDGR� FUX]DPHQWR� RX
JHQLWRU��D�PpGLD�DMXVWDGD�GH�FDGD�XP�GHOHV�GD�DQiOLVH�LQWUDEORFRV�FRQMXQWD�

3DUD� RV� PRGHORV� DSUHVHQWDGRV� QHVVH� LWHP�� R� WUDWDPHQWR� DOJpEULFR� GDV
PDWUL]HV� ELQiULDV� IRL� GLIHUHQWH� GDTXHOH� HPSUHJDGR� QR� PRGHOR GLVWkQFLD�
HPERUD�� HP� DPERV� RV� FDVRV�� FRHILFLHQWHV� GH� UHJUHVVmR� WHQKDP� VLGR� HVWLPDGRV
SHOR�PpWRGR�2/6�
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,QLFLDOPHQWH�� SURFHGHX�VH� D� XPD� DQiOLVH� GH� FRPSRQHQWHV� SULQFLSDLV
FRQVLGHUDQGR�FDGD�XPD�GDV�����EDQGDV�SROLPyUILFDV�HQWUH�RV����JHQLWRUHV�FRPR
XPD�YDULiYHO��'H�DFRUGR�FRP�-RKQVRQ�H�:LFKHUQ��������QHQKXPD�SUHVVXSRVLomR
D� UHVSHLWR� GD� YDULiYHO� HP� HVWXGR� p� QHFHVViULD� SDUD� D� XWLOL]DomR� GDV� FKDPDGDV
FRPSRQHQWHV�SULQFLSDLV�

$�DQiOLVH�FRQVLVWH�HP�WUDQVIRUPDU�XP�FRQMXQWR�RULJLQDO�GH�YDULiYHLV��QR
SUHVHQWH� FDVR� ���� SDGU}HV� SROLPyUILFRV� GH� 5$3'�� HP� XP� RXWUR� FRQMXQWR� GH
GLPHQVmR� HTXLYDOHQWH�� PDV� FRP� SURSULHGDGHV� GLVWLQWDV�� &DGD� FRPSRQHQWH
SULQFLSDO� p� XPD� FRPELQDomR� OLQHDU� GDV� YDULiYHLV� RULJLQDLV�� VHQGR� RUWRJRQDLV
HQWUH�VL� �FRYDULkQFLD�]HUR��H�HVWLPDGRV�FRP�R�SURSyVLWR�GH�UHWHU��HP�RUGHP�GH
HVWLPDomR��R�Pi[LPR�GH� LQIRUPDomR��HP� WHUPRV�GD�YDULkQFLD� WRWDO�FRQWLGD�QRV
GDGRV�RULJLQDLV��&UX]�H�5HJD]]L��������

&KDUFRVVHW� HW�� DO�� ������� FRQVLGHUDP� TXH� XP� SHTXHQR� Q~PHUR� GH
FRPSRQHQWHV� SULQFLSDLV� IRUQHFH� XPD� VXPDULDomR� VDWLVIDWyULD� GD� FDUDFWHUL]DomR
PROHFXODU� GDV� OLQKDJHQV�� 2V� DXWRUHV� DSUHVHQWDP�� HP� VHX� WUDEDOKR�� ��
FRYDULiYHLV�� DV� TXDLV� VmR� XWLOL]DGDV� HP� VHWH� PRGHORV� GLIHUHQWHV�� 1R� SUHVHQWH
HVWXGR��DSHQDV�TXDWUR�FRYDULiYHLV�IRUDP�FRQVLGHUDGDV��D�SDUWLU�GDV�TXDLV�IRUDP
FRQVWUXtGRV�RV�TXDWUR�PRGHORV�DTXL�XWLOL]DGRV�

6HMDP�&LS H�&MS�� UHVSHFWLYDPHQWH�� RV� HVFRUHV� GDV� OLQKDJHQV� L H� M GR� S�
pVLPR� FRPSRQHQWH� SULQFLSDO�� JHUDGRV� D� SDUWLU� GD� PDWUL]� GH� YDULkQFLD� H
FRYDULkQFLD�GRV�HOHPHQWRV���H����&RQVLGHUDQGR�R�FUX]DPHQWR�HQWUH�DV�OLQKDJHQV�L
H� M�� VH� TXDWUR� FRPSRQHQWHV� SULQFLSDLV� IRUHP� FRQVLGHUDGRV�� DV� VHJXLQWHV
FRYDULiYHLV�SRGHP�VHU�FDOFXODGDV�

�M�LLM &&�$  
�M�LLM &&�$  
�M�LLM &&�$  



��

�M�LLM &&�$  

'LIHUHQWHV� VXEFRQMXQWRV�GH� FRYDULiYHLV� SRGHP� VHU� LQWURGX]LGRV� HP�XP
PRGHOR�GH�UHJUHVVmR�IDWRULDO��$�DGLomR�VHT�HQFLDO�GDV�FRYDULiYHLV� VXSUDFLWDGDV
DR�PRGHOR�DGLWLYR�UHVXOWD�QRV�VHJXLQWHV�PRGHORV�

��� LMLMMLLM H$JJ< ���� ��UP �&KDUFRVVHW���
��� LMLMLMMLLM H$$JJ< ����� �� �� UUP �&KDUFRVVHW���
��� LMLMLMLMMLLM H$$$JJ< ������ ��� ��� UUUP �&KDUFRVVHW���
��� LMLMLMLMLMMLLM H$$$$JJ< ������� ���� ���� UUUUP �&KDUFRVVHW���

HP� TXH� P� JL�� H� JM�� Mi� IRUDP� GHILQLGRV� DQWHULRUPHQWH� H� U��� U��� U��� U��� RV
FRHILFLHQWHV�GH�UHJUHVVmR�DVVRFLDGRV�jV�FRYDULiYHLV�$�LM��$�LM��$�LM��$�LM��GH�DFRUGR
FRP�FDGD�PRGHOR��'D�PHVPD�IRUPD�TXH�QR�PRGHOR�GH�GLVWkQFLD��RV�SDUkPHWURV
IRUDP�HVWLPDGRV�SHOR�PpWRGR�2/6�FRQVLGHUDQGR�DV�FRYDULiYHLV�GH�HIHLWR�IL[R�

$�SUHGLomR�GR�GHVHPSHQKR�GH�XP�FUX]DPHQWR�FRP�SHUGD�VLPXODGD�HQWUH
DV�OLQKDJHQV�N H�O�IRL�REWLGD�PHGLDQWH�SURFHGLPHQWRV�DQiORJRV�DRV�DSUHVHQWDGRV
SDUD� D� SUHGLomR� GRV� FUX]DPHQWRV� QR� PRGHOR� GH� GLVWkQFLD�� UHVXOWDQGR� QDV
VHJXLQWHV�H[SUHVV}HV�GH�SUHGLomR�

���� NOONNO $JJ< �ÖÖÖÖÖ �UP ��� 
��� NONOONNO $$JJ< �Ö�ÖÖÖÖÖ �� UUP ���� 
���� NONONOONNO $$$JJ< �Ö�Ö�ÖÖÖÖÖ ��� UUUP ����� 
���� NONONONOONNO $$$$JJ< �Ö�Ö�Ö�ÖÖÖÖÖ ���� UUUUP ������ �
HP�TXH�



��

NJÖ H� OJÖ VmR� DV� HVWLPDWLYDV� GDV� &*&� GDV� OLQKDJHQV� N H� O �� FRQVLGHUDQGR� RV
FUX]DPHQWRV�DYDOLDGRV�HP�TXH�FDGD�OLQKDJHP�SDUWLFLSRX�HP�XP�GDGR�PRGHOR�

�ÖU � �ÖU � �ÖU � �ÖU VmR�DV�HVWLPDWLYDV�GRV�FRHILFLHQWHV�GH�UHJUHVVmR�HVWLPDGR�D�SDUWLU
GRV�FUX]DPHQWRV�DYDOLDGRV�HP�FDGD�XP�GRV�PRGHORV�
$�NO ��$�NO ��$�NO ��$�NO RV�YDORUHV�GDV�FRYDULiYHLV�FDOFXODGDV�D�SDUWLU�GRV�HVFRUHV
GDV�OLQKDJHQV�N H�O�

������(TXDo}HV�GH�PRGHORV�PLVWRV��(00�

1D� DQiOLVH� GH� (00�� D� PDWUL]� GH� LQFLGrQFLD� GH� HIHLWRV� IL[RV� IRL
FRQVWLWXtGD�SHORV�EORFRV�GRV�OiWLFHV�GRV�WUrV�ORFDLV��HQTXDQWR�RV�HIHLWRV�GD�&*&�H
GD�&(&��PRGHODGRV�FRQIRUPH�R�PRGHOR� ,,� GH�*ULIILQJ� �������� IRUDP� WRPDGRV
FRPR�DOHDWyULRV�

'RLV� HQIRTXHV� IRUDP� FRQVLGHUDGRV�� R� SULPHLUR�� XP� PRGHOR� VHP
FRYDULiYHO�� R� VHJXQGR�� XP� PRGHOR� HP� TXH� D� HQGRJDPLD� IRL� DVVXPLGD� FRPR
FRYDULiYHO�� XPD� YH]� TXH� HVWD� LQIOXrQFLD� QDV� HVWLPDWLYDV� GRV� SDUkPHWURV
JHQpWLFRV� QRUPDOPHQWH� p� LJQRUDGD� QD� PRGHODJHP�� &RQVLGHURX�VH� FRPR
HVWLPDWLYD�GD�HQGRJDPLD�GD�JHUDomR�)� GR�FUX]DPHQWR�HQWUH�DV�OLQKDJHQV�L H�M��R
FRHILFLHQWH�GH�SDUHQWHVFR�HQWUH�HODV��3RUpP��FRPR�IRUDP�DQDOLVDGDV�DV�JHUDo}HV
)���IRL�DFUHVFLGR�R�HIHLWR�GDV�DXWRIHFXQGDo}HV�

$V� HVWLPDWLYDV� GRV� HIHLWRV� IL[RV� H� SUHGLomR� GRV� HIHLWRV� DOHDWyULRV�
FDSDFLGDGHV� JHUDO� H� HVSHFtILFD� GH� FRPELQDomR�� IRUDP� REWLGDV� GH� IRUPD
VHPHOKDQWH� DR� DSUHVHQWDGR� SRU� %HUQDUGR� �������� HP� FUX]DPHQWRV� GLDOpOLFRV
SDUFLDLV��2�PRGHOR�OLQHDU�FRQVLGHUDGR�SRGH�VHU�H[SUHVVR�SRU�

HV=J=;< �� ���E �
HP�TXH�
<��p�R�YHWRU�GH�REVHUYDo}HV�



��

;��p�D�PDWUL]�GH�LQFLGrQFLD�GRV�HIHLWRV�IL[RV��QR�FDVR�GD�DXVrQFLD�GH�FRYDULiYHO
IRUPDGD�SHORV�EORFRV�GRV� OiWLFHV��QR�FDVR�GD�SUHVHQoD�GH�FRYDULiYHO� FRP�XPD
FROXQD�DGLFLRQDO��FRP�YDORUHV�GD�HQGRJDPLD�GRV�FUX]DPHQWRV�
E��p�R�YHWRU�GH�HIHLWRV�IL[RV��QR�FDVR�GH�DXVrQFLD�GH�FRYDULiYHO��FRQVWLWXtGD�SHORV
HIHLWRV�GRV�EORFRV�GRV�OiWLFHV��QR�FDVR�GH�SUHVHQoD�GH�FRYDULiYHO��XP�SDUkPHWUR
D�PDLV��R�GH�UHJUHVVmR�
=���p�D�PDWUL]�GH�LQFLGrQFLD�GRV�HIHLWRV�DOHDWyULRV�GD�&*&�
J��p�R�YHWRU�GRV�HIHLWRV�DOHDWyULRV�GDV�&*&�
=���p�D�PDWUL]�GH�LQFLGrQFLD�GRV�HIHLWRV�DOHDWyULRV�GD�&(&�
V��p�R�YHWRU�GRV�HIHLWRV�DOHDWyULRV�GDV�&(&�
H��p�R�YHWRU�GH�UHVtGXRV��FRP�YDULkQFLD� �V �

'DGR� TXH� RV� HIHLWRV� GH� &*&� H� GH� &(&� VmR� DOHDWyULRV�� D� HVWUXWXUD� GH
FRYDULkQFLD�DVVRFLDGD�D�FDGD�XP�GHVVHV�IDWRUHV�SRGH�VHU�LQFOXtGD�QD�DQiOLVH��$V
PDWUL]HV�GH�YDULkQFLD�H�FRYDULkQFLD�JHQpWLFD�HQWUH�RV�HIHLWRV�GDV�&*&�H�HQWUH�RV
HIHLWRV�GDV�&(&�SRGHP�VHU�H[SUHVVDV�SRU�

�
J�� $* V ��PDWUL]�GH�YDULkQFLDV�H�FRYDULkQFLDV�JHQpWLFDV�DVVRFLDGD�DRV�HIHLWRV

GR� YHWRU� J�� HP� TXH�$� p� D�PDWUL]� GH� SDUHQWHVFR� HQWUH� DV� OLQKDJHQV� H� �
JV p� R

FRPSRQHQWH�GH�YDULkQFLD�GD�&*&�
�
V�� $* V ��PDWUL]�GH�YDULkQFLD�H�FRYDULkQFLD�JHQpWLFDV�DVVRFLDGDV�DRV�HIHLWRV

GR� YHWRU� V�� HP� TXH� $� p� D� PDWUL]� FRHILFLHQWHV� GH� GRPLQkQFLD� HQWUH� RV
FUX]DPHQWRV�H� �

VV p�R�FRPSRQHQWH�GH�YDULkQFLD�GD�&(&�
$�PDWUL]�GH�SDUHQWHVFR��$���DVVRFLDGD�DRV�HIHLWRV�GDV�&*&��H�D�PDWUL]�GH

FRHILFLHQWHV�GH�GRPLQkQFLD��$���DVVRFLDGD�DRV�HIHLWRV�GDV�&(&��IRUDP�FDOFXODGDV
GH�DFRUGR�FRP�/\QFK�H�5LWODQG���������LWHP������



��

$VVXPLQGR�TXH�RV�HIHLWRV�QmR�JHQpWLFRV�VmR�QmR�FRUUHODFLRQDGRV��E��J� H
V SRGHP�VHU�HVWLPDGDV�SHODV�VHJXLQWHV�HTXDo}HV�GH�PRGHORV�PLVWRV�
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$V�HVWLPDWLYDV�GRV�FRPSRQHQWHV�GH�YDULkQFLD�IRUDP�REWLGDV�SHOR�PpWRGR
GD� Pi[LPD� YHURVVLPLOKDQoD� UHVWULWD� �5(0/��� XWLOL]DQGR� R� DOJRULWPR� GH
PD[LPL]DomR�GH�HVSHUDQoD��(0�5(0/���$�FDGD�TXDUHQWD�LWHUDo}HV�R�DFHOHUDGRU
GH�FRQYHUJrQFLD�GH�$LWNHQ�IRL�XWLOL]DGR��FRQIRUPH�GHVFULWR�HP�&RQWH��������

$V� HVWLPDWLYDV� GRV� FRPSRQHQWHV� GH� YDULkQFLD�� HP� XPD� GDGD� LWHUDomR�
IRUDP�REWLGDV�SRU�
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VHQGR�1 R�Q~PHUR�GH� REVHUYDo}HV�� U�;� R�SRVWR� GD�PDWUL]�;�� WU�� � R�RSHUDGRU
WUDoR� PDWULFLDO�� T� R� Q~PHUR� GH� OLQKDJHQV� H� T� R� Q~PHUR� GH� FUX]DPHQWRV
DYDOLDGRV�

3DUD� VROXomR� GR� VLVWHPD�� LQLFLDOPHQWH� IRUDP� DWULEXtGRV� YDORUHV
DUELWUiULRV� SDUD� RV� FRPSRQHQWHV� GH� YDULkQFLD� GH� PRGR� D� VH� REWHU� D� SULPHLUD
VROXomR��&RP�HVVD�VROXomR��QRYRV�FRPSRQHQWHV�GH�YDULkQFLD�IRUDP�FDOFXODGRV�H
HQWmR� XWLOL]DGRV� SDUD� D� REWHQomR� GH� QRYDV� VROXo}HV�� 2� SURFHVVR� LWHUDWLYR� IRL
HQWmR� UHSHWLGR�DWp�TXH�KRXYHVVH�FRQYHUJrQFLD� VDWLVIDWyULD� GRV� FRPSRQHQWHV� GH
YDULkQFLD�

$� SUHGLomR� GRV� FUX]DPHQWRV� QmR� DYDOLDGRV�� FRP� SHUGD� VLPXODGD�� IRL
REWLGD�FRP�EDVH�QR�GHVHPSHQKR�GRV�FUX]DPHQWRV�DYDOLDGRV��6HMD�<S R�YHWRU�GR
GHVHPSHQKR�PpGLR�GRV�FUX]DPHQWRV�DYDOLDGRV�FRUULJLGRV�SDUD�RV�HIHLWRV�GH�E�

� � � �E;<===<S � � 
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�
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2�GHVHPSHQKR�GRV�FUX]DPHQWRV�FRP�SHUGD�VLPXODGD�SRGH�VHU�H[SUHVVR
SRU��%HUQDUGR��������

S0 <&9< ÖÖ �� �
HP�TXH�
<0��YHWRU�GR�GHVHPSHQKR�GRV�FUX]DPHQWRV�FRP�SHUGD�VLPXODGD�
&��PDWUL]�GH�FRYDULkQFLDV�JHQpWLFDV�HQWUH�RV�FUX]DPHQWRV�FRP�SHUGD�VLPXODGD�H
RV�FUX]DPHQWRV�DYDOLDGRV�
9�� PDWUL]� GH� YDULkQFLDV� H� FRYDULkQFLDV� IHQRWtSLFDV� HQWUH� RV� FUX]DPHQWRV
DYDOLDGRV�



��

$V�PDWUL]HV�&�H�9�SRGHP�VHU�H[SUHVVDV�SRU�
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$V�PDWUL]HV�=�1$ H�=�$ VmR��UHVSHFWLYDPHQWH��PDWUL]HV�GH�LQFLGrQFLD�GRV
FUX]DPHQWRV� QmR� DYDOLDGRV� H� DYDOLDGRV� UHIHUHQWHV� jV� &*&� �FRQWHQGR� XP� Vy
UHJLVWUR� GH� FDGD� FUX]DPHQWR�� HQTXDQWR� DV� PDWUL]HV� =�1$ H� =�$ VmR�
UHVSHFWLYDPHQWH�� DV� PDWUL]HV� GH� LQFLGrQFLD� GDV� &(&� GRV� FUX]DPHQWRV� QmR
DYDOLDGRV�H�DYDOLDGRV��FRQWHQGR�XP�Vy�UHJLVWUR�GH�FDGD�FUX]DPHQWR��

���� 3URFHGLPHQWRV� GH� VLPXODomR� GH� SHUGDV� H� HVWDWtVWLFDV� GH� DYDOLDomR� GDV
SUHGLo}HV�GRV�FUX]DPHQWRV�FRP�SHUGD�VLPXODGD

(P� WRGRV� RV� RLWR� PRGHORV� FRQVLGHUDGRV�� D� SDUWLU� GRV� ���� WUDWDPHQWRV
RULJLQDLV������SRSXODo}HV�H����JHQLWRUHV��SHUGDV�VLPXODGDV�GH����������������H���
WUDWDPHQWRV� IRUDP� IHLWDV�� VHQGR�� HQWmR�� DV� DQiOLVHV� UHDOL]DGDV� FRP� RV
FUX]DPHQWRV�UHPDQHVFHQWHV��3DUD�RV�PRGHORV�DGLWLYR��GH�GLVWkQFLD��&KDUFRVVHW���
&KDUFRVVHW����&KDUFRVVHW����&KDUFRVVHW����IRUDP�UHDOL]DGDV�PLO�VLPXODo}HV�SDUD
FDGD�WDPDQKR�GH�SHUGD��HQTXDQWR�TXH�SDUD�RV�PRGHORV�(00�FRP�FRYDULiYHO�H
(00� VHP� FRYDULiYHO�� IRUDP� IHLWDV� ���� VLPXODo}HV�� $V� VLPXODo}HV� GH� SHUGD
IRUDP�UHDOL]DGDV�GH�WDO�IRUPD�TXH��QRV�WUDWDPHQWRV�UHPDQHVFHQWHV��FDGD�JHQLWRU
SDUWLFLSDVVH�GH�SHOR�PHQRV�XP�FUX]DPHQWR�RX��HOH�SUySULR��HVWLYHVVH�QR�TXDGUR
GH�DQiOLVH�

$R�ILQDO�GH�FDGD�VLPXODomR��DV�FRUUHODo}HV�GH�3HDUVRQ�H�6SHDUPDQ�HQWUH
RV� YDORUHV� SUHGLWRV� H� RV� YDORUHV� REVHUYDGRV� GRV� FUX]DPHQWRV� FRP� SHUGDV
VLPXODGDV�HUDP�REWLGDV��(VWDWtVWLFDV�GHVFULWLYDV�GDV�FRUUHODo}HV��GH�3HDUVRQ�H�GH
6SHDUPDQ�� DR� ORQJR�GDV�VLPXODo}HV��SDUD�FDGD� WDPDQKR�GH�SHUGD�HP�FDGD�XP



��

GRV� PRGHORV�� IRUDP� REWLGDV�� FRUUHODo}HV� PtQLPD�� PpGLD� H� Pi[LPD�� DOpP� GR
GHVYLR�SDGUmR�



��

��5(68/7$'26

����'LYHUJrQFLD�JHQpWLFD�H�SDUHQWHVFR�YLD�/\QFK�H�5LWODQG�������

1D� 7DEHOD� ��� HVWmR� DSUHVHQWDGDV� DV� HVWLPDWLYDV� GR� FRHILFLHQWH� GH
SDUHQWHVFR�HQWUH�RV����JHQLWRUHV�� [\UÖ ���TXH�FRUUHVSRQGH�j�PDWUL]�GH�VLPLODULGDGH
$��� DVVRFLDGD� DRV� HIHLWRV� GD� &*&�� XWLOL]DGD� QDV� (00�� (P� QHJULWR�� HVWmR� RV
FUX]DPHQWRV�REWLGRV�SRU�$EUHX�������������DR�WRGR�

&RPR� Mi� FRPHQWDGR� DQWHULRUPHQWH�� RV� FRPSOHPHQWRV� HP� UHODomR� j
XQLGDGH� ��� [\UÖ ��� IRUDP� WRPDGRV� FRPR� PHGLGDV� GH� GLVVLPLODULGDGH�� (VVDV
PHGLGDV�IRUDP�XVDGDV�FRPR�FRYDULiYHO�QR�PRGHOR�GH�GLVWkQFLD��2�GHQGURJUDPD
HODERUDGR�D�SDUWLU�GHVVDV�GLVVLPLODULGDGHV�HQFRQWUD�VH�QD�)LJXUD���

2EVHUYDQGR�VH� RV� YDORUHV� HP� QHJULWR�� Yr�VH� TXH�� HP� ��� GRV� ���
FUX]DPHQWRV� DYDOLDGRV�� R� SDUHQWHVFR� HQWUH� RV� JHQLWRUHV� IRL� LJXDO� D� ]HUR�� 1D
UHDOLGDGH�� DV� HVWLPDWLYDV� IRUDP� QHJDWLYDV�� 8PD� YH]� TXH� QmR� ID]� VHQWLGR
FRQVLGHUDU�SDUHQWHVFR�QHJDWLYR��DWULEXLUDP�VH�HQWmR��YDORUHV�QXORV��2V�JHQLWRUHV
QXPHUDGRV�GH���D����VmR�GD�UDoD�0HVRDPpULFD�����H�����GD�UDoD�-DOLVFR���������H
���GD�UDoD�'XUDQJR�������������H����GD�UDoD�1RYD�*UDQDGD�

e� SHUFHSWtYHO� D� HILFLrQFLD� GD� DQiOLVH� XWLOL]DGD� QR� DJUXSDPHQWR� GH
FXOWLYDUHV��GH�DFRUGR�FRP�DV� UDoDV�SUHFRQL]DGDV��GHVGH�TXH� VHMD� DVVXPLGR�TXH
FXOWLYDUHV� GH� UDoDV� GLIHUHQWHV� VHMDP� PHQRV� DSDUHQWDGDV�� 'HQWUR� GD� UDoD
0HVRDPpULFD��KRXYH�DSHQDV�WUrV�HVWLPDWLYDV�GH�SDUHQWHVFR� LJXDLV�D�]HUR�� WRGDV
HODV�HQYROYHQGR�R�JHQLWRU������H������H������H�����$OLiV��HVVDV�IRUDP�DV�~QLFDV
HVWLPDWLYDV�LJXDLV�D�]HUR�HQYROYHQGR�JHQLWRUHV�GH�XPD�PHVPD�UDoD�



7$%(/$�� 0DWUL]�GRV�FRHILFLHQWHV�GH�SDUHQWHVFR��U[\��HQWUH�RV�JHQLWRUHV��REWLGRV�GH�DFRUGR�FRP�/\QFK�H�5LWODQG��������
(P�QHJULWR�HVWmR�RV�FUX]DPHQWRV�DYDOLDGRV�SRU�$EUHX��������

3DLV
 � � � � � � � � � �� �� �� �� �� �� �� �� �� �� �� �� ��
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�� � ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
�� � ���� ���� ���� ���� ���� ���� ���� ���� ����
�� � ���� ���� ���� ���� ���� ���� ���� ����
�� � ���� ���� ���� ���� ���� ���� ����
�� � ���� ���� ���� ���� ���� ����
�� � ���� ���� ���� ���� ����
�� � ���� ���� ���� ����
�� � ���� ���� ����
�� � ���� ����
�� � ����
�� �

��6DQLODF����%UDVLO������$�������3RUULOR�6LQWpWLFR����-DPDSD����0LOLRQiULR�����,3$���������$���������5RMR�GH�6HGD������$
��������&DULRFD������&RPSXHVWR�1HJUR�&KLPDOWHQDQJR�����3XHEOD����������*UHDW�1RUWKHUQ������)ORU�GH�0D\R������$
���������2MR�GH�/LHEUH�����$SHWLWR�%ODQFR������0RQW�&DOP������-DOR������'LDFRO�$QGLQR������3HUU\�0DUURZ�

��



��

),*85$�� 'HQGURJUDPD�GH�GLVWkQFLDV�JHQpWLFDV����U[\��HQWUH�DV����FXOWLYDUHV�GH
IHLMmR��REWLGDV�SHOR�FULWpULR�GH�DJUXSDPHQWR�83*0$��$�QXPHUDomR
GRV�FXOWLYDUHV�HVWi�GH�DFRUGR�FRP�D�7DEHOD���

3RU�RXWUR�ODGR��SHUFHEH�VH�TXH� WRGDV�DV�HVWLPDWLYDV�GH�SDUHQWHVFR�HQWUH
DV�FXOWLYDUHV�GDV�UDoDV�0HVRDPpULFD��'XUDQJR�H�-DOLVFR��SHUWHQFHQWHV�DR�FHQWUR
GH� GRPHVWLFDomR� 0HVRDPpULFD�� FRP� DV� GD� UDoD� 1RYD� *UDQDGD�� GR� FHQWUR� GH
GRPHVWLFDomR� 6XO� GR�$QGHV�� IRUDP� LJXDLV� D� ]HUR�� )LFD� HYLGHQFLDGD� WDPEpP� D
GLIHUHQFLDomR� HQWUH� DV� UDoDV� GHQWUR� GR� FHQWUR� GH� GRPHVWLFDomR� 0HVRDPpULFD�
'RV����FUX]DPHQWRV�SRVVtYHLV�HQWUH�DV�FXOWLYDUHV�GD�UDoD�0HVRDPpULFD�FRP�RV
GDV� UDoDV�'XUDQJR�-DOLVFR�� HP����GHOHV� D� HVWLPDWLYD� GR� SDUHQWHVFR� IRL� LJXDO� D
]HUR�H����IRUDP�LQIHULRUHV�D������

2V�FRPHQWiULRV�WHFLGRV�D�UHVSHLWR�GDV�HVWLPDWLYDV�GH�SDUHQWHVFR�VmR�PDLV
EHP� YLVXDOL]DGRV� SHOD� DQiOLVH� JUiILFD� GR� GHQGURJUDPD� �)LJXUD� ���� 9r�VH� R

&X
OWLY

DUH
V

'LVWkQFLD�JHQpWLFD



��

DJUXSDPHQWR�GDV�FXOWLYDUHV�GH�DFRUGR�FRP�RV�UHVSHFWLYRV�FHQWURV�GH�RULJHP��H�
GHQWUR� GR� &HQWUR� GH� 'RPHVWLFDomR� 0HVRDPpULFD�� XPD� GLVWLQomR� HQWUH� DV
FXOWLYDUHV�GD�UDoD�0HVRDPpULFD�H�RV�GDV�UDoDV�'XUDJR�-DOLVFR��$�~QLFD�H[FHomR
QHVVD� WHQGrQFLD� GH� DJUXSDPHQWR� IRL� D� FXOWLYDU� �� TXH�� SHOD� PHWRGRORJLD
HPSUHJDGD�� IRL� FRQVLGHUDGD� PDLV� SUy[LPD� GDV� FXOWLYDUHV� GD� UDoDV
'XUDQJR�-DOLVFR�GR�TXH�GDV�FXOWLYDUHV�GD�UDoD�0HVRDPpULFD�

����3UHGLomR�GH�FUX]DPHQWRV�QmR�UHDOL]DGRV�SHORV�GLIHUHQWHV�PRGHORV

2V�UHVXPRV�GDV�HVWLPDWLYDV�GDV�FRUUHODo}HV�GH�3HDUVRQ�H�GH�6SHDUPDQ�
HQWUH� RV� YDORUHV� SUHGLWRV� H� RV� REVHUYDGRV� GRV� FUX]DPHQWRV�� DR� ORQJR� GDV
VLPXODo}HV�UHDOL]DGDV�SDUD�FDGD�PRGHOR��VmR�DSUHVHQWDGRV�QDV�7DEHODV���H���

3HODV� FRUUHODo}HV� GH� 3HDUVRQ� �7DEHOD� ���� EHP� FRPR� DV� GH� 6SHDUPDQ
�7DEHOD�����REVHUYD�VH��FRPR�HVSHUDGR��XPD�WHQGrQFLD�GH�UHGXomR�QD�HVWLPDWLYD
GH�FRUUHODomR�PpGLD�TXDQGR�PHQRV�FUX]DPHQWRV�SUHGLWRUHV�VmR�DYDOLDGRV��PDLRU
Q~PHUR�GH�SHUGDV�VLPXODGDV���$V�PHQRUHV�HVWLPDWLYDV�GH�FRUUHODo}HV�PpGLDV�GH
3HDUVRQ�H�GH�6SHDUPDQ��SDUD�WRGRV�RV�PRGHORV��IRUDP�REWLGDV�TXDQGR����SHUGDV
IRUDP�VLPXODGDV��VHPSUH�LQIHULRUHV�D������

3HUFHEH�VH��DLQGD��XPD�UHGXomR�JUDGXDO�QD�HVWLPDWLYD�GR�GHVYLR�SDGUmR
TXDQGR� R� Q~PHUR� GH� FUX]DPHQWRV� D� VHUHP� SUHGLWRV� �Q~PHUR� GH� SHUGDV
VLPXODGDV�� p� PDLRU�� (VVH� IDWR� SRGH� VHU� MXVWLILFDGR�� XPD� YH]� TXH� FRUUHODo}HV
REWLGDV� D� SDUWLU� GH� XP� PHQRU� Q~PHUR� GH� SRQWRV� HVWmR� VXMHLWDV� D� PDLRUHV
IOXWXDo}HV� GDV� HVWLPDWLYDV�� &RHUHQWHPHQWH�� HP� WRGRV� RV� PRGHORV�� IRUDP
HQFRQWUDGDV�PHQRUHV�DPSOLWXGHV�GH�HVWLPDWLYDV�GH�FRUUHODo}HV��GLIHUHQoD�HQWUH
DV� HVWLPDWLYDV� GH� FRUUHODo}HV� Pi[LPDV� H� PtQLPDV��� TXDQGR� R� Q~PHUR� GH
FUX]DPHQWRV�D�VHU�SUHGLWR�IRL�PDLRU�
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7$%(/$�� 5HODomR� 643�647� SDUD� RV� PRGHORV� DGLWLYR�� GH� GLVWkQFLD�
&KDUFRVVHW� ��� &KDUFRVVHW� ��� &KDUFRVVHW� �� H� &KDUFRVVHW� �� HP
UHODomR� j� VRPD� GH� TXDGUDGRV� WRWDO�� QD� DXVrQFLD� GH� SHUGDV
VLPXODGDV�

0RGHORV
$GLWLYR 'LVWkQFLD &KDUFRV�� &KDUFRV�� &KDUFRV�� &KDUFRV��

643�647 ����� ����� ����� ����� ����� �����

$� SURSRUomR� GD� YDULDomR� H[SOLFDGD� SHOD� SDUWH� SUHGLWLYD� �643�� GRV
PRGHORV�DGLWLYR��GH�GLVWkQFLD�H�GH�UHJUHVVmR�IDWRULDO��RX�VHMD��D�SDUWH�GR�PRGHOR
FRPSRVWD� SHORV� SDUkPHWURV� GH� SUHGLomR�� HP� UHODomR� j� YDULDomR� WRWDO� H[SOLFDGD
SRU�FDGD�XP�GHOHV��647���TXDQGR�XPD�DQiOLVH�VHP�QHQKXPD�SHUGD�IRL�UHDOL]DGD
p� DSUHVHQWDGD� QD� 7DEHOD� ��� 2EVHUYD�VH� TXH�� QRV� PRGHORV� HP� TXH� VH� XWLOL]RX
FRYDULiYHO�� DV� UHODo}HV� 643�647� IRUDP� PDLRUHV� TXH� QR� PRGHOR� DGLWLYR�
LQGLFDQGR� TXH� SDUWH� GD� YDULDomR� DWULEXtGD� D� &(&� IRL� FDSWDGD� SHOD� YDULiYHO
UHJUHVVRUD�RX�YDULiYHLV�UHJUHVVRUDV�LQHUHQWHV�D�FDGD�XP�GRV�PRGHORV�

$OpP� GLVVR�� DV� SURSRUo}HV� REWLGDV� SHORV� PRGHORV� SURSRVWRV� SRU
&KDUFRVVHW� HW� DO�� ������� IRUDP� VXSHULRUHV� j� REWLGD� SHOR� PRGHOR� GH� GLVWkQFLD�
FRUURERUDQGR� FRP� RV� UHVXOWDGRV� GDV� FRUUHODo}HV� GH� 3HDUVRQ� H� GH� 6SHDUPDQ
�7DEHODV���H�����'DGR�TXH�HVVDV�GXDV�IRUPDV�GH�DQiOLVH�IL]HUDP�XVR�GR�PHVPR
FRQMXQWR� GH� LQIRUPDo}HV�� LVVR� p� XP� LQGtFLR� GH� TXH� D� VLPSOHV� HVFROKD� GR
SURFHGLPHQWR�GH�DQiOLVH�SRGH�LQIOXHQFLDU�QR�VXFHVVR�GD�SHVTXLVD�

������0RGHOR�DGLWLYR�H�PRGHOR�GH�GLVWkQFLD

D��0RGHOR�DGLWLYR

2� PRGHOR� DGLWLYR� IRL� FRQVLGHUDGR� FRPR� PRGHOR� EDVH� GH� FRPSDUDomR
SDUD� D� SUHGLomR� GH� FUX]DPHQWRV��1HVVH�PRGHOR�� DSHQDV� RV� HIHLWRV�PpGLRV� GRV
JHQLWRUHV� HP� XP� FRQMXQWR� GH� FUX]DPHQWRV�� &*&�� VmR� XVDGRV� QD� SUHGLomR� GH



��

FUX]DPHQWRV� QmR� DYDOLDGRV�� 1mR� Ki� QHQKXPD� DSUR[LPDomR� SDUD� D� &(&� GR
FUX]DPHQWR�D�VHU�SUHGLWR��4XDQGR�FRPSDUDGR�DRV�GHPDLV�PRGHORV��HVWH�VHPSUH
DSUHVHQWRX� DV� PHQRUHV� HVWLPDWLYDV� GH� FRUUHODo}HV� PpGLDV�� GH� 3HDUVRQ� H� GH
6SHDUPDQ�

$�FRUUHODomR�PpGLD�GH�3HDUVRQ�DR�ORQJR�GRV�WDPDQKRV�GH�SHUGDV�IRL�GH
������H�D GH�6SHDUPDQ��������$�DPSOLWXGH�HQWUH�D�PDLRU�H�D�PHQRU�HVWLPDWLYD�GH
FRUUHODomR�PpGLD�GH�3HDUVRQ��REWLGD�FRP����H����SHUGDV��UHVSHFWLYDPHQWH��IRL�GH
������HQTXDQWR�SDUD�D�GH�6SHDUPDQ��REWLGD�WDPEpP�FRP����H����SHUGDV��IRL������

E��0RGHOR�GH�GLVWkQFLD

$V�HVWLPDWLYDV�GH� FRUUHODo}HV� REWLGDV� FRP�D� LQFOXVmR� GD� FRYDULiYHO� GH
GLVWkQFLD�JHQpWLFD�QmR�Vy�WLYHUDP�D�PHVPD�WHQGrQFLD�GH�FRPSRUWDPHQWR��FRPR
WDPEpP�IRUDP�SUy[LPDV�GDTXHODV�REWLGDV�FRP�R�PRGHOR�DGLWLYR��HPERUD�VHPSUH
PDLRUHV��7DEHODV���H����

$�FRUUHODomR�PpGLD�GH�3HDUVRQ�DR�ORQJR�GRV�WDPDQKRV�GH�SHUGDV�SDUD�R
PRGHOR�GH�GLVWkQFLD�IRL�GH��������HQTXDQWR�TXH�D GH�6SHDUPDQ�IRL�GH��������9r�
VH�� DLQGD��TXH�� WDQWR� SDUD�R�PRGHOR� DGLWLYR� FRPR� SDUD� R�PRGHOR� GH� GLVWkQFLD�
WRGDV�DV�HVWLPDWLYDV�GH�FRUUHODo}HV�PpGLDV��GH�3HDUVRQ�H�GH�6SHDUPDQ��REWLGDV
QRV� GLIHUHQWHV� WDPDQKRV� GH� SHUGD� VLPXODGD� GH� FUX]DPHQWRV�� IRUDP� LJXDLV� RX
LQIHULRUHV�D�����

������0RGHORV�GH�UHJUHVVmR�IDWRULDO
D��0RGHOR�&KDUFRVVHW��

'H�PRGR�JHUDO��D�LQWURGXomR�GD�FRYDULiYHO�IRUPDGD�D�SDUWLU�GRV�HVFRUHV
GDV�OLQKDJHQV�GR�SULPHLUR�FRPSRQHQWH�SULQFLSDO��GD�PDWUL]�GH�HOHPHQWRV���H���
SURSRUFLRQRX� HVWLPDWLYDV� GH� FRUUHODo}HV� PpGLDV�� GH� 3HDUVRQ� H� GH� 6SHDUPDQ�
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PDLV� HOHYDGDV� TXH� DV� REWLGDV� QRV� PRGHORV� DQWHULRUHV� �7DEHODV� �� H� ���
&RPSDUDQGR�DV�FRP�DV�GR�PRGHOR�DGLWLYR��R�LQFUHPHQWR�QDV�FRUUHODo}HV�PpGLDV�
GH�3HDUVRQ�H�GH�6SHDUPDQ��IRL��DSUR[LPDGDPHQWH��GH�������$�FRUUHODomR�PpGLD
GH�3HDUVRQ��DR� ORQJR�GDV�VLPXODo}HV�QRV�GLIHUHQWHV� WDPDQKRV�GH�SHUGD�� IRL�GH
������H�D GH�6SHDUPDQ���������(P�WHUPRV�DEVROXWRV��HVVD�IRL�D�PDLRU�HVWLPDWLYD
GH� FRUUHODomR� PpGLD� GH� 3HDUVRQ� GHQWUH� WRGRV� RV� PRGHORV�� ([FHWXDQGR�VH� D
VLWXDomR� HP� TXH� ��� SHUGDV� IRUDP� VLPXODGDV�� WRGDV� DV� FRUUHODo}HV� QRV� GHPDLV
WDPDQKRV�GH�SHUGDV�IRUDP�VXSHULRUHV�D�����

E��0RGHOR�&KDUFRVVHW��

$� LQFOXVmR� QR� PRGHOR� GD� FRYDULiYHO� REWLGD� D� SDUWLU� GRV� HVFRUHV� GR
VHJXQGR�FRPSRQHQWH�SULQFLSDO�GDV�OLQKDJHQV�QmR�DOWHURX�GH�IRUPD�VXEVWDQFLDO�DV
HVWLPDWLYDV� GDV� HVWDWtVWLFDV�� TXDQGR� FRPSDUDGDV� FRP� DV� REWLGDV� SHOR� PRGHOR
DQWHULRU��7DEHOD���H����

$V� HVWLPDWLYDV� GDV� FRUUHODo}HV� PpGLDV� DR� ORQJR� GDV� SHUGDV� IRUDP
VLPLODUHV�jV�REWLGDV�SHOR�PRGHOR�DQWHULRU��3DUD�DPEDV�DV�FRUUHODo}HV��GH�3HDUVRQ
H� GH� 6SHDUPDQ�� D� HVWLPDWLYD� GD� FRUUHODomR� PpGLD� DR� ORQJR� GRV� WDPDQKRV� GH
SHUGD�IRL�GH�������

'H�IRUPD�VLPLODU�DR�PRGHOR�DQWHULRU��D�H[FHomR�GD�VLWXDomR�HP�TXH���
SHUGDV� IRUDP� VLPXODGDV�� QRV� GHPDLV� WDPDQKRV� GH� SHUGD�� WDQWR� DV� FRUUHODo}HV
PpGLDV�GH�3HDUVRQ�FRPR�DV�GH�6SHDUPDQ�IRUDP�VXSHULRUHV�D������

F��0RGHOR�&KDUFRVVHW��

2� PRGHOR� SUHGLWLYR� FRPSRVWR� SRU� HIHLWRV� DGLWLYRV� H� WUrV� FRYDULiYHLV�
IRUPDGDV� D� SDUWLU� GRV� HVFRUHV� GRV� WUrV� SULPHLURV� FRPSRQHQWHV� SULQFLSDLV� GRV
JHQLWRUHV�� SURSRUFLRQRX�HVWLPDWLYDV�GH�FRUUHODo}HV�PpGLDV� VLPLODUHV� jV�REWLGDV
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TXDQGR�XPD�RX�GXDV� FRYDULiYHLV� IRUDP�XWLOL]DGDV�� WDQWR�SDUD� DV�HVWDWtVWLFDV�GH
3HDUVRQ�FRPR�SDUD�DV�GH�6SHDUPDQ��7DEHODV���H����

$�FRUUHODomR�PpGLD�GH�3HDUVRQ��DR�ORQJR�GDV�VLPXODo}HV��IRL�GH�������
HQTXDQWR�D�HVWLPDWLYD�PpGLD�GDV�FRUUHODo}HV�GH�6SHDUPDQ�IRL�GH�������TXH��HP
YDORUHV�DEVROXWRV��IRL�D�PDLRU�HVWLPDWLYD�GHQWUH�WRGRV�RV�PRGHORV�

G��0RGHOR�&KDUFRVVHW��

$� LQFOXVmR� GD� TXDUWD� FRYDULiYHO� QmR� DGLFLRQRX� JDQKRV� HP� UHODomR� DRV
PRGHORV�&KDUFRVVHW� ���&KDUFRVVHW� �� H� &KDUFRVVHW� ���PDV� DSUHVHQWD� UHVXOWDGRV
VDWLVIDWyULRV� TXDQGR� FRPSDUDGRV� DRV� GHPDLV� PRGHORV�� HVSHFLDOPHQWH� R� DGWLYR
�7DEHODV���H�����'HQWUH�RV�PRGHORV�SURSRVWRV�SRU�&KDUFRVVHW� �������XWLOL]DGRV
QHVVH�HVWXGR��HVWH�IRL�R�TXH�SURSRUFLRQRX��DR�ORQJR�GRV�WDPDQKRV�GH�SHUGDV��DV
PHQRUHV�HVWLPDWLYDV�GH�FRUUHODo}HV�PpGLDV�GH�3HDUVRQ�H�GH�6SHDUPDQ��������H
������� UHVSHFWLYDPHQWH�� HPERUD� VHMD� R�PRGHOR� TXH� LQFOXD� R�PDLRU� Q~PHUR� GH
FRYDULiYHLV�

2� GHVHPSHQKR� GRV� GLIHUHQWHV� PRGHORV� TXH� ID]HP� XVR� GH� FRYDULiYHLV
FRP�UHODomR�jV�FRUUHODo}HV�GH�3HDUVRQ�H�GH�6SHDUPDQ�HQWUH�RV�YDORUHV�SUHGLWRV�H
RV�REVHUYDGRV�GRV�FUX]DPHQWRV�p�FRUURERUDGR�SHORV�UHVXOWDGRV�DSUHVHQWDGRV�QD
7DEHOD����1DV�DQiOLVHV�VHP�SHUGDV��Yr�VH�TXH�D�LQFOXVmR�VXFHVVLYD�GH�FRYDULiYHLV
SDUD� RV� PRGHORV� GH� &KDUFRVVHW� HW� DO�� ������� SRXFR� LQIOXHQFLRX� QD� UHODomR
643�647� GR� PRGHOR� TXDQGR� FRPSDUDGR� DR� PRGHOR� FRQWHQGR� DSHQDV� XPD
FRYDULiYHO��
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������0RGHORV�(00
D��(00�VHP�FRYDULiYHO

,QLFLDOPHQWH�� YDOH� OHPEUDU� TXH�� QRV� PRGHORV� DQWHULRUHV�� j� H[FHomR� GR
PRGHOR� DGLWLYR�� D� WHQWDWLYD� GH� UHFXSHUDU� SDUWH� GD� LQIRUPDomR� GD� &(&� GRV
FUX]DPHQWRV�IRL�UHDOL]DGD�FRP�LQFOXVmR�GH�FRYDULiYHLV�QR�PRGHOR�H�D UHVSHFWLYD
HVWLPDomR�GRV�SDUkPHWURV�GH�UHJUHVVmR�SHOR�PpWRGR�GRV�TXDGUDGRV�PtQLPRV��1R
SURFHGLPHQWR�(00��FRPR�Mi�FRPHQWDGR��D�HVWLPDomR�GRV�SDUkPHWURV�JHQpWLFRV
FRQVLGHUD� D� HVWUXWXUD� GH� SDUHQWHVFR� HQWUH� RV� GLIHUHQWHV� QtYHLV� GH� XP� IDWRU
DOHDWyULR��VHP�D�QHFHVVLGDGH�GH�HVWLPDomR�GH�SDUkPHWURV�H[WUDV��$�HVWUXWXUD�GH
SDUHQWHVFR��FRQWXGR��p�LQIOXHQFLDGD�SHOD�HQGRJDPLD�H� VXD�FRQVLGHUDomR�RX�QmR
QD�DQiOLVH�SRGHULD�FRQGX]LU�D�GLIHUHQWHV�UHVXOWDGRV�

2EVHUYD�VH�� SHODV� 7DEHODV� �� H� ��� TXH� DV� HVWLPDWLYDV� GDV� FRUUHODo}HV
PpGLDV� GH� 3HDUVRQ� H� GH� 6SHDUPDQ� IRUDP� LQWHUPHGLiULDV� HQWUH� DV� REWLGDV� SHOR
PRGHOR�GH�GLVWkQFLD�H�DV�REWLGDV�SHORV�PRGHORV�SURSRVWRV�SRU�&KDUFRVVHW��HW�DO�
��������VHQGR��UHVSHFWLYDPHQWH��������H�������

E��(00�FRP�FRYDULiYHO

$� LQFOXVmR�GD�HQGRJDPLD�FRPR�FRYDULiYHO�QmR� WURX[H� EHQHILFLR� DOJXP
TXDQGR�FRPSDUDGR�DR�PRGHOR�VHP�HOD��1D�PpGLD�GDV�HVWLPDWLYDV�DR�ORQJR�GRV
WDPDQKRV�GH�SHUGDV��RV�YDORUHV�GDV�FRUUHODo}HV�IRUDP�LQIHULRUHV�DRV�REWLGRV�SHOR
PRGHOR� (00� VHP� FRYDULiYHO� H� EHP� SUy[LPRV� GRV� REWLGRV� SHOR� PRGHOR� GH
GLVWkQFLD��7DEHODV���H����

3DUD� HVVH� PRGHOR�� WRGDV� DV� FRUUHODo}HV� PpGLDV�� GH� 3HDUVRQ� H� GH
6SHDUPDQ�� REWLGDV� HP� FDGD� WDPDQKR� GH� SHUGD�� IRUDP� LQIHULRUHV� D� ����� H[FHWR
SDUD�D�FRUUHODomR�PpGLD�GH�3HDUVRQ�TXDQGR����SHUGDV�IRUDP�VLPXODGDV��$�PpGLD
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GDV� FRUUHODo}HV� GH� 3HDUVRQ� DR� ORQJR� GDV� SHUGDV� IRL� GH� ������� HQTXDQWR� D� GH
6SHDUPDQ�IRL�GH�������



��

��',6&866­2

&RPR� FRPHQWDGR� LQLFLDOPHQWH�� R� SUHVHQWH� WUDEDOKR� XWLOL]RX� RV� GDGRV
REWLGRV�SRU�$EUHX� ��������7RGDYLD��R�HQIRTXH�DTXL�DSUHVHQWDGR�p�GLIHUHQWH�GR
GLVFXWLGR� SHOD� DXWRUD� HP� VHX� HVWXGR�� $EUHX� ������� DYDOLRX� R� SRWHQFLDO� GH
FUX]DPHQWRV�LQWHU�UDFLDLV�SDUD�D�REWHQomR�GH�SRSXODo}HV�VHJUHJDQWHV��(QWUHWDQWR�
PXLWRV� GRV� FUX]DPHQWRV� GR� GLDOHOR�� DSUR[LPDGDPHQWH� D� PHWDGH�� QmR� IRUDP
REWLGRV�

2�SURSyVLWR�GR�SUHVHQWH�WUDEDOKR�WHQWD�SUHHQFKHU�HVVD�ODFXQD��GLVFXWLQGR
H� DSUHVHQWDQGR� DOWHUQDWLYDV� GH� SUHGLomR� GH� FUX]DPHQWRV� SHUGLGRV� RX� QmR
UHDOL]DGRV�

����&RQVLGHUDo}HV�VREUH�D�PHWRGRORJLD�GH�/\QFK�H�5LWODQG�������

2�HVWDEHOHFLPHQWR�GH�PHGLGDV�GH�VLPLODULGDGH�HQWUH�GRLV�LQGLYtGXRV��RX
JUXSRV�GH�LQGLYtGXRV��p�R�SRQWR�GH�SDUWLGD�SDUD�D�FDUDFWHUL]DomR�GD�GLYHUJrQFLD
JHQpWLFD�HQWUH�HOHV��0HGLGDV�GH�VLPLODULGDGH��RX�GH�GLVVLPLODULGDGH��SRGHP�VHU
REWLGDV�� WDQWR� SRU� FDUDFWHUtVWLFDV� PRUIROyJLFDV� TXDQWR� SRU� PDUFDGRUHV
PROHFXODUHV��0DUFDGRUHV�GR�WLSR�5$3'�VmR�GLFRW{PLFRV�H�GRPLQDQWHV��RX�VHMD�
YDULiYHLV�ELQiULDV� HP�TXH�FDGD� LQGLYtGXR�DSUHVHQWD� DSHQDV�XP�GRV� SDGU}HV� GH
EDQGDV�SDUD�XP�GDGR�ORFR�

2� DJUXSDPHQWR� REWLGR� SHOD�PHGLGD� GH�GLVVLPLODULGDGH� DTXL� HPSUHJDGD
�YHU�)LJXUD����p�VLPLODU�DRV�REWLGRV�SRU�'XDUWH���������XVDQGR�R�FRHILFLHQWH�GH
'LFH� H�SRU�$EUHX� �������� XVDQGR�FDUDFWHUtVWLFDV�PRUIROyJLFDV��$� WHQGrQFLD� GH
DJUXSDPHQWR� REHGHFHX�� SULPHLUDPHQWH�� DRV� FHQWURV� GH� GRPHVWLFDomR� H�� HP
VHJXLGD�� jV� UDoDV� GHQWUR� GR� FHQWUR� GH� GRPHVWLFDomR� 0HVRDPpULFD�� FRPR� Mi
FRPHQWDGR�� $V� FXOWLYDUHV� GR� FHQWUR� GH� GRPHVWLFDomR� 6XO� GRV� $QGHV�� TXH
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SRVVXHP� JUmRV� JUDQGHV�� IRUPDUDP� XP� JUXSR� D� SDUWH�� 'HQWUR� GR� FHQWUR� GH
GRPHVWLFDomR�0HVRDPpULFD��DV�UDoDV�'XUDQJR�H�-DOLVFR��FXMRV�WDPDQKRV�GH�JUmRV
VmR� FODVVLILFDGRV� FRPR�PpGLRV�� IRUPDUDP� XP� JUXSR� GLVWLQWR� GDV� FXOWLYDUHV� GD
UDoD�0HVRDPpULFD��FDUDFWHUL]DGRV�SRU�JUmRV�SHTXHQRV�

2� DJUXSDPHQWR� GDV� FXOWLYDUHV� GHQWUR� GD� UDoD� 0HVRDPpULFD� FRUURERUD
PDLV�XPD�YH]�RV�UHVXOWDGRV�REWLGRV�SRU�'XDUWH���������HYLGHQFLDQGR�DVVLP�XPD
SUR[LPLGDGH�HQWUH�R�FRHILFLHQWH�GH�'LFH�H�R�HVWLPDGRU�GH�SDUHQWHVFR�GH�/\QFK�H
5LWODQG���������2V�VXEJUXSRV�REWLGRV�LQGLFDP�XPD�WHQGrQFLD�GH�VHSDUDomR�GDV
FXOWLYDUHV�GH�DFRUGR�FRP�D�FRU�GR�JUmR��XP�IRUPDGR�SRU�FXOWLYDUHV�GH�FRU�EHJH
�%UDVLO�� ,3$� ������ $������ &DULRFD�� H� RXWUR� IRUPDGR� SRU� FXOWLYDUHV� GH� JUmRV
SUHWRV��-DPDSD��3RUULOR�6LQWpWLFR��0LOLRQiULR��&RPSXHVWR�1HJUR�&KLPDOWHQDQJR�
3XHEOD���DOpP�GD�FXOWLYDU�5RMR�GH�6HGD��GH�FRU�UR[D�

8PD�GLIHUHQoD�REWLGD�HQWUH�R�DJUXSDPHQWR�DTXL�UHDOL]DGR�H�R�REWLGR�SRU
'XDUWH��������GL]�UHVSHLWR�jV�FXOWLYDUHV�$������Q~PHUR������UDoD�'XUDQJR�H�$�
��� �Q~PHUR� ���� UDoD�0HVRDPpULFD�� 1R� WUDEDOKR� GR� UHIHULGR� DXWRU�� D� SULPHLUD
FXOWLYDU� IRL� DJUXSDGD� MXQWDPHQWH� FRP� DV� FXOWLYDUHV� GD� UDoD�0HVRDPpULFD�� 1R
SUHVHQWH� WUDEDOKR�� D� FXOWLYDU� $���� p� TXH� IRL� DJUXSDGD� MXQWDPHQWH� FRP� DV
FXOWLYDUHV�GDV�UDoDV�'XUDQJR�-DOLVFR�

e� LPSRUWDQWH� IULVDU� TXH� R� FRHILFLHQWH� GH� 'LFH� p� XPD� PHGLGD� GH� FR�
RFRUUrQFLD�� OLPLWDGD�HQWUH�³�´�H�³�´��$V�HVWDWtVWLFDV�GH�/\QFK�H�5LWODQG� ������
VmR� HVWLPDGRUHV� GH� SDUHQWHVFR� H�� SRUWDQWR�� HVWLPDWLYDV� QHJDWLYDV� SRGHP� VHU
REWLGDV�� 8PD� YH]� TXH� SDUHQWHVFR� QHJDWLYR� QmR� ID]� VHQWLGR� GR� SRQWR� GH� YLVWD
JHQpWLFR��HP� WDLV� VLWXDo}HV�p�PDLV�FRQYHQLHQWH� FRQVLGHUDU�DV� HVWLPDWLYDV� FRPR
]HUR��(VVD�VLWXDomR�RFRUUHX�SDUD�RV�FUX]DPHQWRV� HQWUH� OLQKDJHQV�GH�FHQWURV�GH
RULJHQV�GLIHUHQWHV��8PD�RXWUD�SDUWLFXODULGDGH�GHVVH�HVWLPDGRU�p�FRQVLGHUDU��HP
FDGD�ORFR��D�IUHT�rQFLD�PpGLD�GRV�SDGU}HV�GH�DPSOLILFDomR��³�´�RX�³�´��DR�ORQJR
GDV�OLQKDJHQV��R�TXH�QmR�DFRQWHFH�QR�FRHILFLHQWH�GH�'LFH�
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8P� ~OWLPR� FRPHQWiULR�� FRQWXGR�� GHYH� VHU� IHLWR�� 2� HVWLPDGRU� GH
SDUHQWHVFR�GH�/\QFK�H�5LWODQG��������IRL�SURSRVWR�SDUD�PDUFDGRUHV�GH�QDWXUH]D
FR�GRPLQDQWH�� VDEH�VH� WDPEpP� TXH� PDUFDGRUHV� 5$3'� QmR� SRVVXHP� HVVD
FDUDFWHUtVWLFD��$VVLP�� DR� VHU� DVVXPLGR� TXH� D� DXVrQFLD� GH� XPD� GDGD� EDQGD� HP
GXDV� OLQKDJHQV� FRUUHVSRQGH� DR� PHVPR� ³SURGXWR� GH� DPSOLILFDomR´�� YLpVHV� GH
HVWLPDWLYDV�SRGHP�WHU�RFRUULGR�

����&RQVLGHUDo}HV�JHUDLV�VREUH�RV�PRGHORV�GH�SUHGLomR�GH�FUX]DPHQWRV

'H� DFRUGR� FRP� RV� UHVXOWDGRV� REWLGRV� p� SRVVtYHO� YHULILFDU� TXH� D
FDSDFLGDGH� SUHGLWLYD� GH� WRGRV� RV� PRGHORV� IRL� LQIOXHQFLDGD� SHOR� Q~PHUR� GH
FUX]DPHQWRV� FRP� SHUGDV� VLPXODGDV�� 4XDQWR� PDLRU� R� Q~PHUR� GH� FUX]DPHQWRV
SUHGLWRUHV��PHOKRU�D�FRUUHVSRQGrQFLD�HQWUH�R�YDORU�SUHGLWR�H�R�YDORU�IHQRWtSLFR�
(VVH�PHVPR�IDWR�IRL�YHULILFDGR�SRU�%HUQDUGR���������������QD�FXOWXUD�GR�PLOKR�
DYDOLDQGR� R� SRWHQFLDO� GDV� (00� QD� SUHGLomR� GH� FUX]DPHQWRV� QmR� UHDOL]DGRV�
0DLRUHV� HVWLPDWLYDV� GH� FRUUHODo}HV� HQWUH� RV� YDORUHV� SUHGLWRV� H� REVHUYDGRV
VHPSUH� IRUDP� REWLGDV� TXDQGR� VH� DXPHQWRX� R� Q~PHUR� GH� KtEULGRV� SUHGLWRUHV�
&KDUFRVVHW� HW� DO�� �������� FRPSDUDQGR� GLIHUHQWHV� PRGHORV� SUHGLWLYRV� HP
FUX]DPHQWRV�GH�PLOKR��YHULILFDUDP�WDPEpP�TXH�DV�HVWLPDWLYDV�GH�FRHILFLHQWHV�GH
GHWHUPLQDomR� �U��� HQWUH� YDORUHV� SUHGLWRV� H� REVHUYDGRV� DXPHQWDUDP� FRP� R
DXPHQWR�QR�Q~PHUR�GH�KtEULGRV�SUHGLWRUHV�

$V� HVWLPDWLYDV� GRV� GHVYLRV�SDGU}HV�� REWLGRV� DR� ORQJR� GDV� VLPXODo}HV�
WDPEpP� DSUHVHQWDUDP� XPD� WHQGrQFLD� FRPXP� HP� WRGRV� RV� PRGHORV�� 7DLV
HVWLPDWLYDV� VHPSUH� IRUDP� PDLRUHV� HP� PHQRUHV� WDPDQKRV� GH� SHUGDV�� (VVHV
UHVXOWDGRV� GLIHUHP� GRV� REWLGRV� SRU� &KDUFRVVHW� HW� DO�� ������� TXH� YHULILFDUDP
RFRUUrQFLD� GH�PHQRUHV� HVWLPDWLYDV� GH� GHVYLRV�� SDGU}HV� SDUD� DV� HVWLPDWLYDV� U��
TXDQGR�XP�Q~PHUR�LQWHUPHGLiULR�GH�KtEULGRV�SUHGLWRUHV�IRL�XWLOL]DGR��2�GHVYLR�
SDGUmR� REWLGR� SDUD� R� FRHILFLHQWH� U��� TXDQGR� VH� XVRX� D� PDLRU� TXDQWLGDGH� GH
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FUX]DPHQWRV�SUHGLWRUHV�� IRL� VXSHULRU�DR�REWLGR�TXDQGR� VH�XVRX�D�PHQRU�GHQWUH
DTXHODV�XWLOL]DGDV�SHORV�DXWRUHV�

$OJXPDV� VXSRVLo}HV� SRGHP� VHU� IHLWDV� SDUD� H[SOLFDU� WDLV� UHVXOWDGRV� QR
SUHVHQWH� HVWXGR�� (P� PHQRUHV� WDPDQKRV� GH� SHUGDV� �PHQRU� TXDQWLGDGH� GH
FUX]DPHQWRV� D� VHU� SUHGLWR��� SRU� TXHVWmR� GH� DPRVWUDJHP�� DSHQDV� FUX]DPHQWRV
FRP� SUHGLomR� GHVWRDQWH� GR� YDORU� IHQRWtSLFR� REVHUYDGR� IRUDP� DPRVWUDGRV�� RX�
SRU� RXWUR� ODGR�� DSHQDV� IRUDP� DPRVWUDGRV� RV� FUX]DPHQWRV� FRP� SUHGLo}HV�PDLV
SUy[LPDV� GRV� YDORUHV� REVHUYDGRV�� 'HVVD� IRUPD�� HVWLPDWLYDV� GH� FRUUHODo}HV
H[WUHPDV��PtQLPDV�H�Pi[LPDV��WHULDP�RFRUULGR�H��SRU�FRQVHJXLQWH��LQIODFLRQDGR
DV�HVWLPDWLYDV�GRV�GHVYLRV��SDGU}HV�

'H�PRGR�JHUDO��REVHUYD�VH�TXH��FRP����SHUGDV��WDQWR�SDUD�FRUUHODo}HV�GH
3HDUVRQ� FRPR�SDUD� DV� GH�6SHDUPDQ��� DV� HVWLPDWLYDV� GRV� GHVYLRV�SDGUmR� IRUDP
DSUR[LPDGDPHQWH�PHWDGH� GDV� REWLGDV� TXDQGR� ��� SHUGDV� IRUDP� VLPXODGDV� H� Mi
EHP�SUy[LPDV�GDV�REWLGDV�FRP����SHUGDV�

����0RGHOR�DGLWLYR�H�PRGHOR�GH�GLVWkQFLD

2� PRGHOR� DGLWLYR�� HP� WRGDV� DV� VLWXDo}HV�� IRL� R� TXH� SURSRUFLRQRX� DV
PHQRUHV�HVWLPDWLYDV�GH�FRUUHODo}HV�PpGLDV��GH�3HDUVRQ�H�GH�6SHDUPDQ��(VVH�IDWR
Mi� HUD� HVSHUDGR�� XPD� YH]� TXH� DV� SUHGLo}HV� GRV� FUX]DPHQWRV� DXVHQWHV� VmR
UHDOL]DGRV�FRP�EDVH�QDV�&*&�GRV�JHQLWRUHV�H��SRUWDQWR��QHQKXPD�DSUR[LPDomR
SDUD�D�&(&�GR�FUX]DPHQWR�p�UHDOL]DGD��(VVHV�UHVXOWDGRV�HVWmR�GH�DFRUGR�FRP�RV
REWLGRV�SRU�&KDUFRVVHW���������TXH�REVHUYDUDP�PHQRUHV�HVWLPDWLYDV�GH�U� SDUD�R
PRGHOR� DGLWLYR� TXDQGR� FRPSDUDGDV� jV� GRV� PRGHORV� GH� GLVWkQFLD�� UHJUHVVmR
IDWRULDO�H�SUHGLo}HV�%/83��QD�FXOWXUD�GR�PLOKR�

6DEH�VH�TXH�R�VXFHVVR�GH�SUHGLomR�GH�FUX]DPHQWRV�FRP�EDVH�QDV�&*&
GRV� JHQLWRUHV� GHSHQGH� GD� SUHGRPLQkQFLD� GRV� HIHLWRV� DGLWLYRV� QR� FRQWUROH� GR
FDUiWHU��,VWR�VXJHUH�SUHGRPLQkQFLD�GRV�FRPSRQHQWHV�GD�&*&�VREUH�RV�GD�&(&�



��

1R� FDVR� GR� IHLMRHLUR�� HP� DOJXPDV� VLWXDo}HV�� DPERV� RV� FRPSRQHQWHV� WrP� VH
PRVWUDGR�LPSRUWDQWHV��0HQGRQoD��������0DFKDGR��������

1R� SUHVHQWH� FDVR�� DV� DQiOLVHV� SUHOLPLQDUPHQWH� UHDOL]DGDV� SRU� $EUHX
�������� KRXYH� SUHGRPLQkQFLD� GD� &*&�� $� DXWRUD�� HVWUDWLILFDQGR� D� DQiOLVH
GLDOpOLFD�� YHULILFRX� TXH�� QRV� FUX]DPHQWRV� GHQWUR� GD� UDoD�0HVRDPpULFD�� KRXYH
HIHLWR�VLJQLILFDWLYR�SDUD�DV�IRQWHV�GH�YDULDomR�GD�&(&�H�&*&��3RU�RXWUR�ODGR��QD
DQiOLVH� GR� GLDOHOR� SDUFLDO� HQYROYHQGR� JHQLWRUHV� GD� UDoD�0HVRDPpULFD�� HP� XP
JUXSR��FRP�JHQLWRUHV�GDV�UDoDV�'XUDQJR�-DOLVFR��HP�RXWUR��DSHQDV�DV�&*&�SDUD
DPERV�RV�JUXSRV�IRUDP�VLJQLILFDWLYDV��3RU�ILP��QR�GLDOHOR�SDUFLDO�HQYROYHQGR�RV
JHQLWRUHV�GD� UDoD�0HVRDPpULFD��HP�XP�JUXSR�� FRP�RV�GD� UDoD�1RYD�*UDQDGD�
HP�RXWUR��DSHQDV�D�&*&�UHIHUHQWH�DR�JUXSR�1RYD�*UDQDGD�IRL�VLJQLILFDWLYD�

3HOR� H[SRVWR�� SRGH�VH� LQIHULU� TXH� RV� JHQLWRUHV� GD� UDoD� 0HVRDPpULFD
SRVVXHP�SURSULHGDGHV�GH� FDSDFLGDGH�FRPELQDWyULD� YDULDGDV�� TXH� GHSHQGHP�GD
UDoD� FRP� D� TXDO� HVVHV� JHQLWRUHV� VmR� FUX]DGRV�� $VVLP�� R� SDGUmR� FRPELQDWyULR
H[LELGR� HP� FUX]DPHQWR� FRP� XPD� GDGD� UDoD� QmR� SRGH� VHU� HVWHQGLGR� D
FUX]DPHQWRV�FRP�RXWUD�UDoD��(VVH�IDWR�MXVWLILFDULD��SHOR�PHQRV�HP�SDUWH��R�SLRU
GHVHPSHQKR�GHVVD�PHWRGRORJLD�QD�SUHGLomR�GH�FUX]DPHQWRV�

9DOH�UHVVDOWDU�TXH��GRV�����FUX]DPHQWRV�DYDOLDGRV������GHOHV�HQYROYLDP
FXOWLYDUHV�GD�UDoD�0HVRDPpULFD��VHQGR����GHVVHV�GHQWUR�GD�UDoD�����FRP�DV�UDoDV
'XUDQJR�-DOLVFR�H����FRP�D�UDoD�1RYD�*UDQDGD�

$� LQFRUSRUDomR� GD� FRYDULiYHO� GH� GLVWkQFLD� JHQpWLFD� DR� PRGHOR� DGLWLYR
SURSRUFLRQRX�� SDUD� WRGRV� RV� WDPDQKRV� GH� SHUGDV� VLPXODGDV�� XP� SHTXHQR
DXPHQWR� QDV� HVWLPDWLYDV� GH� FRUUHODo}HV� PpGLDV� GH� 3HDUVRQ� H� GH� 6SHDUPDQ
�7DEHODV���H����

(VVHV� UHVXOWDGRV� HVWmR� GH� DFRUGR� FRP�RV� REWLGRV� SRU� &KDUFRVVHW� HW� DO�
�������� 2� DXWRU� YHULILFRX� TXH� R� PRGHOR� GH� GLVWkQFLD� IRL� VXSHULRU� DR� PRGHOR
DGLWLYR� QD� SUHGLomR� GH� FUX]DPHQWRV� QmR� UHDOL]DGRV� TXDQGR�� HQWUH� RV� KtEULGRV
SUHGLWRUHV�� HVWDYDP� LQFOXtGRV� RV� RULXQGRV� GH� FUX]DPHQWRV� HQWUH� OLQKDJHQV
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DSDUHQWDGDV� H� RV� RULXQGRV� GH� FUX]DPHQWRV� HQWUH� OLQKDJHQV� QmR� DSDUHQWDGDV�
&RQWXGR�� TXDQGR� GHQWUH� RV� KtEULGRV� SUHGLWRUHV� HVWDYDP� DSHQDV� LQFOXtGRV� RV
KtEULGRV� RULXQGRV� GH� OLQKDJHQV� QmR� DSDUHQWDGDV�� RV� GRLV� PRGHORV� WLYHUDP
HILFLrQFLDV�HTXLYDOHQWHV��1R�SULPHLUR�FDVR��RV�FRHILFLHQWHV�GH�GHWHUPLQDomR�SDUD
R�PRGHOR�DGLWLYR�YDULDUDP�GH�������D��������SDUD�R�PRGHOR�GH�GLVWkQFLD�HVVHV
YDORUHV� YDULDUDP� GH� ������ D� ������� GHSHQGHQGR� GR� Q~PHUR� GH� FUX]DPHQWRV
XVDGRV� FRPR� SUHGLWRUHV�� 1R� VHJXQGR� FDVR�� DV� HVWLPDWLYDV� GRV� FRHILFLHQWHV� GH
GHWHUPLQDomR�YDULDUDP�GH�������D�������SDUD�R�PRGHOR�DGLWLYR�H�GH�������D
������ SDUD� R� PRGHOR� GH� GLVWkQFLD�� GHSHQGHQGR� GR� Q~PHUR� GH� FUX]DPHQWRV
XVDGRV�FRPR�SUHGLWRUHV�

1mR� REVWDQWH�� R� VXFHVVR� GH� XPD� YDULiYHO� UHJUHVVRUD� SDUD� FDSWDU� D
WHQGrQFLD� GR� FRPSRUWDPHQWR� GH� XPD� YDULiYHO� UHVSRVWD� GHSHQGH� GD� FRUUHODomR
HQWUH�HODV��QR�SUHVHQWH� FDVR��GLVWkQFLD�JHQpWLFD�H�&(&��'XDUWH� ������� Mi�KDYLD
YHULILFDGR�TXH�DV�FRUUHODo}HV�HQWUH�GLVWkQFLDV�JHQpWLFDV�REWLGDV�SRU�PDUFDGRUHV�H
DV� &(&� GRV� FUX]DPHQWRV� DYDOLDGRV� SRU� $EUHX� ������� IRUDP� GH� ±������ 1R
SUHVHQWH� WUDEDOKR�� ��� GRV� ���� FUX]DPHQWRV� WLYHUDP� HVWLPDWLYD� GH� SDUHQWHVFR
LJXDO� D� ]HUR�� $VVLP�� WDLV� FUX]DPHQWRV� DSUHVHQWDUDP� R� PHVPR� YDORU� SDUD� D
YDULiYHO� UHJUHVVRUD�QD�PDWUL]�GH� LQFLGrQFLD�� QR�FDVR��R� YDORU� ³�´�� 3RUpP�� SDUD
TXH�KDMD�FRUUHODomR�p�QHFHVViULR�YDULDELOLGDGH�HP�DPEDV�DV�YDULiYHLV�

2XWURV� WUDEDOKRV� UHDOL]DGRV� FRP� D� FXOWXUD� GR� IHLMRHLUR� WDPEpP� WrP
UHODWDGR� EDL[DV� FRUUHODo}HV� HQWUH� &(&� H� D� GLVWkQFLD� HVWLPDGD� SRU� PDUFDGRUHV
PROHFXODUHV��0HQGRQoD� ������� YHULILFRX� FRUUHODo}HV� SUDWLFDPHQWH� QXODV� HQWUH
GLVWkQFLD�JHQpWLFD�REWLGD�SRU�PDUFDGRUHV�PROHFXODUHV�H�DV�&(&�GDV�JHUDo}HV�)�
H�)� GR� IHLMRHLUR��(P�DPEDV�DV� JHUDo}HV� GR� GLDOHOR�� KRXYH� HIHLWR� VLJQLILFDWLYR
WDQWR�SDUD�D�&*&�FRPR�SDUD�D�&(&�
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����0RGHORV�GH�UHJUHVVmR�IDWRULDO

'H�LQtFLR��FRQYpP�UHVVDOWDU�TXH�D�SULQFLSDO�GLIHUHQoD�HQWUH�DV�FRYDULiYHLV
XWLOL]DGDV�QRV�PRGHORV�GH�&KDUFRVVHW�HW�DO�� ������� H�D XWLOL]DGD� QR�PRGHOR� GH
GLVWkQFLD� HVWi� QR� WUDWDPHQWR� DOJpEULFR� GDGR� j� PDWUL]� ELQiULD�� 1R� PRGHOR� GH
GLVWkQFLD�� R� FRPSOHPHQWR� GR� SDUHQWHVFR� HVWLPDGR� FRQIRUPH� /\QFK� H� 5LWODQG
������� IRL� XWLOL]DGR� FRPR� FRYDULiYHO�� 1RV� PRGHORV� GH� UHJUHVVmR� IDWRULDO�� DV
FRYDULiYHLV� VmR� IRUPDGDV� D�SDUWLU�GRV�HVFRUHV�GH� FDGD�JHQLWRU�� REWLGRV�GH�XPD
DQiOLVH� GH� FRPSRQHQWHV� SULQFLSDLV�� WRPDQGR�VH� FDGD� SDGUmR� GH� DPSOLILFDomR
FRPR� XPD� YDULiYHO�� 2� PRGHOR�� HQWmR�� EDVHLD�VH� QR� SULQFtSLR� GH� TXH� SRXFRV
FRPSRQHQWHV� SULQFLSDLV� FRQVLJDP� ³FDSWDU´� D� YDULDELOLGDGH� H[LVWHQWH� QRV
JHQyWLSRV�H�³IRUQHFHU´�XP�SDGUmR�GH�FRPSRUWDPHQWR�GD�&(&�

$V� FRUUHODo}HV�PpGLDV�� GH� 3HDUVRQ� H� GH� 6SHDUPDQ�� REWLGDV� QRV� TXDWUR
PRGHORV� XWLOL]DGRV�� IRUDP� VHPSUH� VXSHULRUHV� jTXHODV� REWLGDV� QRV� GHPDLV
PRGHORV�� $V� FRUUHODo}HV� REWLGDV� FRP� XPD�� GXDV� RX� WUrV� FRYDULiYHLV� IRUDP
VHPSUH�VXSHULRUHV�D������

(VVHV� UHVXOWDGRV� GHVWRDP� XP� SRXFR� GRV� REWLGRV� SRU� &KDUFRVVHW� HW� DO�
�������� $R� FRPSDUDU� GLIHUHQWHV� PRGHORV� SUHGLWLYRV�� HVWHV� DXWRUHV� YHULILFDUDP
TXH�R�PRGHOR�GH�GLVWkQFLD� VXSHURX�DV�SUHGLo}HV�%/83�� DGLWLYR�H�GH� UHJUHVVmR
IDWRULDO�� TXDQGR� HQWUH� RV� KtEULGRV� SUHGLWRUHV� HVWDYDP� FUX]DPHQWRV� HQYROYHQGR
OLQKDJHQV� DSDUHQWDGDV� �FRP� DQFHVWUDLV� FRPXQV�� H� QmR� DSDUHQWDGDV�� 4XDQGR�
HQWUH� RV� KtEULGRV� SUHGLWRUHV�� HVWDYDP� LQFOXtGRV� DSHQDV� FUX]DPHQWRV� HQWUH
OLQKDJHQV�QmR�DSDUHQWDGDV��D�SUHGLomR�%/83�IRL�D�PHOKRU��WHQGR�DOJXQV�PRGHORV
GH�UHJUHVVmR�IDWRULDO�VLGR�VXSHULRUHV�DR�PRGHOR�GH�GLVWkQFLD��2�PRGHOR�DGLWLYR
VHPSUH�DSUHVHQWRX�PHQRU�HILFLrQFLD�

e� LQWHUHVVDQWH� FRPHQWDU� TXH�� FRPR� DV� FRYDULiYHLV� IRUDP� FDOFXODGDV� D
SDUWLU�GRV�HVFRUHV�GRV�FRPSRQHQWHV�SULQFLSDLV��p�SURYiYHO�TXH�HVVDV�QmR�VHMDP
FRUUHODFLRQDGDV�� ,VVR� LPSOLFD� HP� QmR� KDYHU� LQIRUPDomR� UHGXQGDQWH� HQWUH� HODV�
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&RQWXGR��D�HILFLrQFLD�GH�XPD�YDULiYHO�UHJUHVVRUD�GHSHQGH�GD�FRUUHODomR�TXH�HOD
WHP�FRP�D�YDULiYHO�GHSHQGHQWH�H��D�SULQFtSLR��QmR�Ki�UD]mR�SDUD�TXH�RV�SULPHLURV
FRPSRQHQWHV�SULQFLSDLV��HPERUD�UHVSRQGDP�SHOD�PDLRU�SDUWH�GD�YDULDomR��VHMDP
RV�PDLV�DGHTXDGRV�HP�TXDOTXHU�FLUFXQVWkQFLD��'H�DFRUGR�FRP�YDQ�(HXZLMN�HW�DO�
�������� XP� GRV� SRQWRV� FUXFLDLV� SDUD� D� DSOLFDomR� GRV� PRGHORV� GH� UHJUHVVmR
IDWRULDO�p�D�HVFROKD�GH�ERQV�FRQMXQWRV�GH�FRYDULiYHLV�

0RGHORV� GH� UHJUHVVmR� IDWRULDO� Mi� VmR� FRPXPHQWH� XVDGRV� QR� HVWXGR� GD
LQWHUDomR�JHQyWLSRV�SRU� DPELHQWHV�� VHQGR�R�PRGHOR�PDLV� FRQVDJUDGR��RX�� SHOR
PHQRV��PDLV�GLYXOJDGR��R�PRGHOR�$00,��'LDV�H�.U]DQRZVNL��������'XDUWH�H
9HQFRYVN\�� ������ 3LHSKR�� ������� $� DSOLFDELOLGDGH� GD� PRGHODJHP� $00,� DR
HVWXGR� GD� LQWHUDomR�� &(&�� HP� FUX]DPHQWRV� GLDOpOLFRV� WDPEpP� Mi� WHP� VLGR
GHPRQVWUDGD�QD�OLWHUDWXUD��2UWL]�HW�DO���������'XDUWH�H�3LQWR���������&RQWXGR��VHX
SRWHQFLDO�FRPR�PRGHOR�SUHGLWLYR�GH�FUX]DPHQWRV�QmR�UHDOL]DGRV�DLQGD�WHP�VLGR
SRXFR�H[SORUDGR�

����(TXDo}HV�GH�PRGHORV�PLVWRV��(00�

'H� DFRUGR� FRP� RV� UHVXOWDGRV� REWLGRV� SHODV� (00�� QD� SUHVHQoD� RX
DXVrQFLD�GD�HQGRJDPLD�FRPR�FRYDULiYHO�� LQIHUH�VH�TXH�R�SRGHU�SUHGLWLYR�GHVVH
PRGHOR� IRL�� QD� PpGLD�� LQIHULRU� DRV� PRGHORV� GH� UHJUHVVmR� IDWRULDO� H� PXLWR
SUy[LPR� GR� REWLGR� SHOR�PRGHOR� GH� GLVWkQFLD��$� LQFOXVmR� GD� HQGRJDPLD� FRPR
FRYDULiYHO� SURSRUFLRQRX�� HP� DOJXPDV� VLWXDo}HV�� PHQRUHV� HVWLPDWLYDV� GRV
SDUkPHWURV�DYDOLDGRV�TXH�R�PRGHOR�GH�GLVWkQFLD�

(VSHUDYD�VH� TXH� R� XVR� GD� FRYDULiYHO� PHOKRUDVVH� DV� HVWLPDWLYDV� GDV
SUHGLo}HV��7DO�FRUUHomR��D�SULQFLSLR��SDUHFLD�QHFHVViULD�XPD�YH]�TXH�RV�JHQLWRUHV
IRUDP�DVVXPLGRV�FRPR�XPD�DPRVWUD�GH�XPD�SRSXODomR�GH�UHIHUrQFLD�H��DVVLP�
QR�FUX]DPHQWR�HQWUH�LQGLYtGXRV�DSDUHQWDGRV��D�GHVFHQGrQFLD�VHULD�HQGRJkPLFD��R
TXH�LQIOXHQFLDULD�DV�HVWLPDWLYDV�GRV�FRPSRQHQWHV�GH�PpGLD�H�YDULkQFLD�
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(P�SULQFtSLR��D�FRUUHomR�SDUD�D�HQGRJDPLD�SRXFR�GHYH�WHU�LQIOXHQFLDGR�R
SRGHU�SUHGLWLYR�GD�PHWRGRORJLD�SRU�GXDV�UD]}HV���L��D�SULPHLUD�GHODV��p�TXH��VDOYR
RV� FUX]DPHQWRV� UHDOL]DGRV� GHQWUR� GH� XPD� PHVPD� UDoD�� R� SDUHQWHVFR� HQWUH� RV
JHQLWRUHV�REWLGRV�SHOD�PHWRGRORJLD�GH�/\QFK�H�5LWODQG� �������� FRHUHQWHPHQWH�
IRL� PXLWR� EDL[R�� &RPR� PRVWUDGR�� HP� ��� GRV� ���� FUX]DPHQWRV� DYDOLDGRV�� DV
HVWLPDWLYDV� GH� SDUHQWHVFR� DGLWLYR� HQWUH� RV� JHQLWRUHV�� HQGRJDPLD� GD� SULPHLUD
JHUDomR�ILOLDO��IRL�LJXDO�D�]HUR�H��HP����GHOHV��LQIHULRU�D�������LL��RV�FUX]DPHQWRV
IRUDP� DYDOLDGRV� QD� JHUDomR� )� H�� QHVVH� FDVR�� PHVPR� FRP� HQGRJDPLD� LQLFLDO
]HUR�� D� HQGRJDPLD� QD� JHUDomR� GH� DYDOLDomR� VHULD� ������� 'HVVD� IRUPD�� GHYLGR
WDQWR�j�SUR[LPLGDGH�HQWUH�RV�YDORUHV�SDUD�DV�FRYDULiYHLV�GRV�FUX]DPHQWRV��FRPR
DR� Q~PHUR� HOHYDGR� GH� FUX]DPHQWRV� FRP� R� PHVPR� YDORU� SDUD� D� FRYDULiYHO�� D
SUHVHQoD� GD� HQGRJDPLD� GR� FUX]DPHQWR� FRPR� YDULiYHO� UHJUHVVRUD� SRXFR� WHULD
FRQWULEXtGR�SDUD�PHOKRUDU�R�GHVHPSHQKR�SUHGLWLYR�GR�PRGHOR�

2�JUDQGH�Q~PHUR�GH�SDUHQWHVFRV�LJXDLV�D�]HUR�WDOYH]�WHQKD�VLGR�XPD�GDV
SULQFLSDLV� UD]}HV� SDUD� R� EDL[R� GHVHPSHQKR� QD� SUHGLomR� GH� FUX]DPHQWRV� QmR
UHDOL]DGRV��,VVR�SRUTXH�D�7DEHOD���FRUUHVSRQGH�j�PDWUL]�GH�SDUHQWHVFR�$���XVDGD
FRPR�PDWUL]�GRV�FRHILFLHQWHV�GH�YDULkQFLD�H�FRYDULkQFLDV�DVVRFLDGDV�DRV�HIHLWRV
GD�&*&��(P�WDLV�FLUFXQVWkQFLDV��SRXFD�LQIRUPDomR�p�UHFXSHUDGD�HQWUH�RV�QtYHLV
GRV� HIHLWRV� DGLWLYRV� GR� PRGHOR� H�� SRU� HVVH� PRWLYR�� SDUWH� GD� LQIRUPDomR
UHFXSHUDGD� SHOD�PHWRGRORJLD� WDOYH]� VHMD� GHYLGR� DR� FRHILFLHQWH� GH� GRPLQkQFLD�
DVVRFLDGD�DRV�HIHLWRV�GD�&(&��%HUQDUGR������G���HP�PLOKR��YHULILFRX�TXH�(00
QD�DQiOLVH�GLDOpOLFD�FRQWHQGR�HIHLWRV�DGLWLYRV�H�GH�GRPLQkQFLD�IRL�PDLV�HILFLHQWH
QD� SUHGLomR� GH� FUX]DPHQWRV� QmR� UHDOL]DGRV� HP� UHODomR� D� PRGHORV
H[FOXVLYDPHQWH�DGLWLYRV��$LQGD�FRP�UHODomR�j�DXVrQFLD�GH�SDUHQWHVFR��%HUQDUGR
�����E�� YHULILFRX� TXH� D� SUHGLomR� %/83� p� UREXVWD� TXDQGR� VmR� GHVFRQKHFLGRV
FHUFD�GH�������RX�TXDQGR�H[LVWHP�YLpVHV�QDV�HVWLPDWLYDV��7RGDYLD��SDUD�RV�GDGRV
HP�TXHVWmR��PDLV�GH�����GRV�FUX]DPHQWRV�DYDOLDGRV�DSUHVHQWDP�FRHILFLHQWH�GH
SDUHQWHVFR�LJXDO�D�]HUR�
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2XWUD� TXHVWmR� D� VHU� FRQVLGHUDGD� GL]� UHVSHLWR� DR� JUDQGH
GHVEDODQFHDPHQWR�LQLFLDO�H[LVWHQWH�QRV�GDGRV�XWLOL]DGRV��$OpP�GR�OLPLWDGR�SRGHU
GH� UHFXSHUDomR� LQWHUJHQRWtSLFD� FRPHQWDGR� SDUD� D� PDWUL]� GH� SDUHQWHVFR�� D
DPRVWUDJHP�FRPSOHWDPHQWH�DOHDWyULD�GRV�FUX]DPHQWRV�D�VHUHP�SUHGLWRV�SRGHULD
WHU� FRQWULEXtGR� SDUD� R� UHGX]LGR� SRGHU� SUHGLWLYR�� &UX]DPHQWRV� FXMRV� JHQLWRUHV
SDUWLFLSDVVHP� LQLFLDOPHQWH� HP�XP�PHQRU� Q~PHUR� GH� KLEULGDo}HV� SRGHULDP� WHU
VLGR�SUHMXGLFDGRV�QD�SUHGLomR��&KDUFRVVHW�HW�DO���������YHULILFDUDP�DXPHQWR�QR
SRGHU�SUHGLWLYR�GH�GLIHUHQWHV�PRGHORV�TXDQGR�VH�DXPHQWRX�R�Q~PHUR�GH�KtEULGRV
SUHGLWRUHV��(P�DGLomR��%HUQDUGR� �����F��YHULILFRX��QD� FXOWXUD�GR�PLOKR��TXH�D
HILFLrQFLD� GDV� (00� QD� SUHGLomR� GH� FUX]DPHQWRV� GLDOpOLFRV� QmR� DYDOLDGRV� p
PDLRU� TXDQGR� RV� JHQLWRUHV� SDUWLFLSDP� GH� KLEULGDo}HV� QR� FRQMXQWR� GH
FUX]DPHQWRV�SUHGLWRUHV�

1R�SUHVHQWH�WUDEDOKR��HP�FDGD�VLPXODomR��WRPRX�VH�R�FXLGDGR�SDUD�TXH
FDGD� JHQLWRU� SDUWLFLSDVVH� GH� SHOR�PHQRV� XP� FUX]DPHQWR� GHQWUH� RV� SUHGLWRUHV�
&RQWXGR��p�SURYiYHO�TXH�XPD�DPRVWUDJHP�PDLV�VLVWHPiWLFD��TXH�PDQWLYHVVH�XPD
SDUWLFLSDomR� PDLV� HT�LWDWLYD� GRV� JHQLWRUHV� GHQWUH� RV� FUX]DPHQWRV� SUHGLWRUHV�
WDOYH]� FRQGX]LVVH� D� UHVXOWDGRV� PDLV� VDWLVIDWyULRV�� &RPR� Mi� DSUHVHQWDGR�� DV
HVWLPDWLYDV�GDV�FRUUHODo}HV�PpGLDV��GH�3HDUVRQ�H�GH�6SHDUPDQ��SDUD�DV�SUHGLo}HV
%/83� QRV� GLIHUHQWHV� WDPDQKRV� GH� SHUGDV� ILFDUDP� DEDL[R� GH� ������ (VVDV
HVWLPDWLYDV�VmR�EHP�LQIHULRUHV�jV�REWLGDV�SRU�%HUQDUGR���������������QD�FXOWXUD
GR� PLOKR�� 1R� SULPHLUR� FDVR�� DV� FRUUHODo}HV� YDULDUDP� GH� ����� D� ����� H�� QR
VHJXQGR�� GH� ����� D� ������ GHSHQGHQGR� GR� PRGHOR� H� GR� Q~PHUR� GH� SHUGDV
VLPXODGDV�

$VVLP�� HP� XPD� ~OWLPD� DQiOLVH�� R� EDL[R� GHVHPSHQKR� GHVVHV� PRGHORV
GHYH�VH� HP� SDUWH� jV� SDUWLFXODULGDGHV� GRV� GDGRV� HP� HVWXGR� H� GD� HVWUDWpJLD
XWLOL]DGD� SDUD� VLPXODomR� H� SUHGLomR� GRV� FUX]DPHQWRV� H[FOXtGRV� GR� TXDGUR� GH
DQiOLVH� H� QmR�� H[FOXVLYDPHQWH�� D� XP� OLPLWDGR� SRGHU� SUHGLWLYR� GH� FUX]DPHQWRV
QmR�UHDOL]DGRV�



��

8PD� ~OWLPD� FRQVLGHUDomR� TXH� GHYH� VHU� IHLWD�� YiOLGD� SDUD� WRGRV� RV
PRGHORV�� GL]� UHVSHLWR� j� SUHFLVmR� GRV� YDORUHV� IHQRWtSLFRV� REVHUYDGRV�� XPD� YH]
TXH�HVVHV�IRUDP�WRPDGRV�FRPR�UHIHUrQFLD�SDUD�RV�YDORUHV�SUHGLWRV��7DLV�YDORUHV
VmR�HVWLPDWLYDV�GRV�YDORUHV�SDUDPpWULFRV�H��SRUWDQWR��H[LVWH�HUUR�DVVRFLDGR�

'HVVD� IRUPD�� DV� FRUUHODo}HV� HIHWXDGDV� HQWUH� RV� YDORUHV� SUHGLWRV� H� RV
YDORUHV� IHQRWtSLFRV� VmR� DSHQDV� XPD� DSUR[LPDomR� GDV� FRUUHODo}HV� HQWUH� RV
SULPHLURV� H� RV� YDORUHV� SDUDPpWULFRV� TXH�� VRE� FRQGLo}HV� H[SHULPHQWDLV�� QmR
SRGHP�VHU�FRQKHFLGRV�

'H� DFRUGR� FRP�%HUQDUGR� �������� D� FRUUHODomR� WHyULFD� HQWUH� RV� YDORUHV
IHQRWtSLFRV� H� RV� YDORUHV� JHQpWLFRV� p� LJXDO� j� UDL]� TXDGUDGD� GD� KHUGDELOLGDGH�
3RUWDQWR��HVVH�p�R�YDORU�Pi[LPR�WHyULFR�GD�FRUUHODomR�HQWUH�RV�YDORUHV�SUHGLWRV�H
RV� YDORUHV� IHQRWtSLFRV�� 2� YDORU� GD� KHUGDELOLGDGH� REWLGR� TXDQGR� WRGRV� RV
FUX]DPHQWRV� IRUDP� FRQVLGHUDGRV� QD� DQiOLVH� IRL� GH� ������� VHQGR�� SRUWDQWR�� R
OLPLWH�WHyULFR�GHVVD�FRUUHODomR�������(P�QHQKXPD�GDV�VLPXODo}HV�UHDOL]DGDV��D
HVWLPDWLYD�GD�FRUUHODomR�PpGLD�GH�3HDUVRQ��RX�GH�6SHDUPDQ��IRL�VXSHULRU�D�HVVH
YDORU��7DEHODV���H����
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��&21&/86®(6

2V�HVWLPDGRUHV�GH�SDUHQWHVFR�H�GH�FRHILFLHQWH�GH�GRPLQkQFLD��SURSRVWRV
SRU� /\QFK� H� 5LWODQG� �������� SURSRUFLRQDUDP� HVWLPDWLYDV� FRHUHQWHV� FRP� R
HVSHUDGR��WHQGR�HP�YLVWD�D�RULJHP�SUHFRQL]DGD�GRV�GLIHUHQWHV�JHQLWRUHV�

2V� PRGHORV� GH� UHJUHVVmR� IDWRULDO�� GHQWUH� RV� XWLOL]DGRV�� IRUDP� RV� TXH
SURSRUFLRQDUDP�DV�PHOKRUHV�SUHGLo}HV�GH�FUX]DPHQWRV�QmR�DYDOLDGRV�

2�IDWR�GH�FRQVLGHUDU�D�HQGRJDPLD�FRPR�FRYDULiYHO�QD� DQiOLVH�GLDOpOLFD
YLD� (00� QmR� WURX[H� EHQHILFLR� DOJXP� SDUD� DV� SUHGLo}HV� GH� FUX]DPHQWRV� QmR
DYDOLDGRV�� $� SULQFtSLR�� DV� EDL[DV� HVWLPDWLYDV� GH� SDUHQWHVFR� HQWUH� RV� JHQLWRUHV
GHYHP�WHU�FRQWULEXtGR�SDUD�R�EDL[R�GHVHPSHQKR�SUHGLWLYR�
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5()(5Ç1&,$6�%,%/,2*5È),&$6

$%5(8��$��GH�)��%��3UHGLomR�GR�SRWHQFLDO�JHQpWLFR�GH�SRSXODo}HV
VHJUHJDQWHV�GR�IHLMRHLUR�XWLOL]DQGR�JHQLWRUHV�LQWHU�UDFLDLV�����������S��7HVH
�'RXWRUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��±�8QLYHUVLGDGH�)HGHUDO�GH
/DYUDV��/DYUDV��0*�
$1'5e��&��0��*��$YDOLDomR�GD�PHOKRU�SUHGLomR�OLQHDU�QmR�WHQGHQFLRVD
�%/83��DVVRFLDGD�DR�XVR�GH�PDUFDGRUHV�PROHFXODUHV�QD�DQiOLVH�GLDOpOLFD�
����������S��'LVVHUWDomR�±��0HVWUDGR�HP�*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV���
8QLYHUVLGDGH�)HGHUDO�GH�/DYUDV��/DYUDV��0*�
$5$Ò-2��3��0��GH��'LDOHOR�SDUFLDO�FLUFXODQWH�LQWHUSRSXODFLRQDO�H
FUX]DPHQWRV�³WRS�FURVV´�QD�DYDOLDomR�GH�OLQKDJHQV�SDUFLDOPHQWHHQGRJkPLFDV�GH�PLOKR��=HD�PD\V�/�������������S��7HVH��'RXWRUDGR�HP
*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��±�(VFROD�6XSHULRU�GH�$JULFXOWXUD�/XL]�GH
4XHLUR]��3LUDFLFDED�
%(51$5'2��5��%HVW�OLQHDU�XQELDVHG�SUHGLFWLRQ�RI�PDL]H�VLQJOH�FURVV
SHUIRUPDQFH��&URS�6FLHQFH��0DGLVRQ��Y������Q�����S���������-DQ��)HE������D�
%(51$5'2��5��%HVW�OLQHDU�XQELDVHG�SUHGLFWLRQ�RI�PDL]H�VLQJOH�FURVV
SHUIRUPDQFH�JLYHQ�HUURQHRXV�LQEUHG�UHODWLRQVKLS��&URS�6FLHQFH��0DGLVRQ��Y�����
Q�����S�����������-XO\�$XJ������E�
%(51$5'2��5��%HVW�OLQHDU�XQELDVHG�SUHGLFWLRQ�RI�WKH�SHUIRUPDQFH�RI�FURVVHV
EHWZHHQ�XQWHVWHG�PDL]H�LQEUHHGV��&URS�6FLHQFH��0DGLVRQ��Y������Q�����S������
�����-XO\�$XJ������F�
%(51$5'2��5��*HQHWLF�PRGHOV�IRU�SUHGLFWLRQ�PDL]H�VLQJOH�FURVV�SHUIRUPDQFH
LQ�XQEDODQFHG�\LHOG�WULDO�GDWD��&URS�6FLHQFH��0DGLVRQ��Y������Q�����S����������
-DQ��)HE�������
%(51$5'2��5��3UHGLFWLQJ�RI�PDL]H�VLQJOH�FURVV�SHUIRUPDQFH�XVLQJ�5)/3�DQG
LQIRUPDWLRQ�IURP�UHODWHG�K\EULG��&URS�6FLHQFH��0DGLVRQ��Y������Q�����S��������
-DQ��)HE�������
%(51$5'2��5��7HVW�FURVV�DGGLWLYH�DQG�GRPLQDQFH�HIIHFWV�LQ�EHVW�OLQHDU
XQELDVHG�SUHGLFWLRQ�RI�PDL]H�VLQJOH�FURVV�SHUIRUPDQFH��7KHRUHWLFDO�DQG
$SSOLHG�*HQHWLFV��%HUOLQ��Y������Q�����S�������������1RY������G�
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%2(5��,��-��0��GH���+2(6&+(/(��,��*HQHWLF�HYDOXDWLRQ�PHWKRGV�IRU
SRSXODWLRQV�ZLWK�GRPLQDQFH�DQG�LQEUHHGLQJ��7KHRUHWLFDO�DQG�$SSOLHG
*HQHWLFV��%HUOLQ��Y������Q�������S�����������$SU�������
%8(12�),/+2��-��6��GH�6��0RGHORV�PLVWRV�QD�SUHGLomR�GH�YDORUHV�JHQpWLFRV
DGLWLYRV�HP�WHVWHV�GH�SURJrQLHV�IORUHVWDLV������������S��7HVH��'RXWRUDGR�HP
*HQpWLFD�H�0HOKRUDPHQWR�GH�3ODQWDV��±�(VFROD�6XSHULRU�GH�$JULFXOWXUD�GH
%8567,1��-���9,(11(��'�GH���'8%5(8,/��3���'$0(59$/��&��0ROHFXODU
PDUNHUV�DQG�SURWHLQ�TXDQWLWLHV�DV�JHQHWLF�GHVFULSWRUV�LQ�PDL]H��,��*HQHWLF
GLYHUVLW\�DPRQJ����LQEUHG�OLQHV��7KHRUHWLFDO�DQG�$SSOLHG�*HQHWLFV��%HUOLQ��Y�
����S����������������
&+$5&266(7��$���%211,66($8��%���728&+(%(8)��2��HW�DO��3UHGLFWLRQ
RI�PDL]H�K\EULGV�VLODJH�SHUIRUPDQFH�XVH�PDUNHUV�GDWD��FRPSDULVRQ�RI�VHYHUDO
PRGHOV�IRU�VSHFLILF�FRPELQLQJ�DELOLW\��&URS�6FLHQFH��0DGLVRQ��Y������Q����
-DQ��)HE�������
&217(��6��'��(OHPHQWRV�GH�DQiOLVH�QXPpULFD�����HG��3RUWR�$OHJUH��*ORER�
����������S�
&58=��&��'���5(*$==,��$��-��0RGHORV�ELRPpWULFRV�DSOLFDGRV�DR
PHOKRUDPHQWR�JHQpWLFR��9LoRVD��8)9������������S�
&58=��&��'���9(1&296.<��5��&RPSDUDomR�GH�DOJXQV�PpWRGRV�GH�DQiOLVH
GLDOpOLFD��5HYLVWD�%UDVLOHLUD�GH�*HQpWLFD��5LEHLUmR�3UHWR��Y������Q�����S������
�����MDQ�������
',$6��&��7��GRV�6���.5=$12:6.,��:��-��0RGHO�VHOHFWLRQ�DQG�FURVV�YDOLGDWLRQ
LQ�DGGLWLYH�PDLQ�HIIHFW�DQG�PXOWLSOLFDWLYH�LQWHUDFWLRQ�PRGHOV��&URS�6FLHQFH�
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