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5HVXPR� (VWH�DUWLJR�DSUHVHQWD�XP�PRGHOR�SDUD�HVWUXWXUDomR�GH�EDVHV�GH�GDGRV�GLJLWDLV��SDUD�TXH�VH�
SRVVD� WUDEDOKDU�HP�DPELHQWH�GH�1XYHP�H�DWHQGHU�jV�GLIHUHQWHV�IRQWHV�GH�GDGRV�RULJLQDGDV�GH�%LJ�
'DWD��2� WUDEDOKR� FRQVLGHUD� UHFHEHU� GDGRV� HVWUXWXUDGRV�� VHPLHVWUXWXUDGRV� H� QmR� HVWUXWXUDGRV�� SDUD�
XVR�QD�JHVWmR�GH� ULVFR� HP�DJULFXOWXUD� 6XD�FRQFHSomR�HVWi� HVWUXWXUDGD� FRPR�XPD�DUTXLWHWXUD�TXH�
FRPELQD� UHFXUVRV� GH� 'DWD� 0DUW�� 'DWD� :DUHKRXVH� �1R64/�� H� GH 'DWD� /DNH� SDUD� GDU� VXSRUWH�
DGHTXDGR� j� WRPDGD� GH� GHFLVmR�� SRU� PHLR� GD� GHVFREHUWD� GR� FRQKHFLPHQWR� H� ID]HQGR� XVR� GH�
DOJRULWPRV� SDUD� PLQHUDomR� GH� GDGRV� SRU� PHLR� GH� UHFXUVRV� GH� DSUHQGL]DGR� GH� PiTXLQD� $�
FRQILJXUDomR� DSUHVHQWDGD� DWHQGH� DRV� GLYHUVRV� FHQiULRV� TXH� HQYROYHP� GDGRV� DJUtFRODV�� REWLGRV� D�
SDUWLU�GH�VHQVRUHV�HP�P~OWLSODV�PRGDOLGDGHV�

3DODYUDV�FKDYH� ELJ�GDWD��GDWD�ZDUHKRXVH��IXVmR�GH�GDGRV��JHUHQFLDPHQWR�GH�ULVFR�DJUtFROD
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$EVWUDFW� 7KLV�SDSHU�SUHVHQWV�D�PRGHO�IRU�GLJLWDO�GDWDEDVHV�VWUXFWXULQJ�EDVHG�RQ�WKH�XVH�RI�D�FORXG�
HQYLURQPHQW�DQG�ELJGDWD�IURP�GLIIHUHQW�VRXUFHV��6XFK�PRGHO�FRQVLGHUV�UHFHLYLQJ�VWUXFWXUHG��VHPL�
VWUXFWXUHG�DQG�XQVWUXFWXUHG�GDWD�IRU�DJULFXOWXUDO� ULVN�PDQDJHPHQW�� ,WV�GHVLJQ�ZDV�RUJDQL]HG� WDNHQ�
LQWR�DFFRXQW�DQ�DUFKLWHFWXUH� WKDW�FRPELQHV�'DWD�0DUW��'DWD�:DUHKRXVH� �1R64/��� DQG�'DWD�/DNH�
FDSDELOLWLHV�IRU�VXSSRUW�GHFLVLRQ�PDNLQJ�WKURXJK�NQRZOHGJH�GLVFRYHU\�DQG�WKH�XVH�RI�GDWD�PLQLQJ��
%HVLGHV��0DFKLQH�/HDUQLQJ� UHVRXUFHV�ZHUH�XVHG� IRU� WKH�GDWD�PLQLQJ��7KH�FRQILJXUDWLRQ�SUHVHQWHG�
PHHWV� WKH� YDULRXV� VFHQDULRV� LQYROYLQJ� DJULFXOWXUDO� GDWD�� REWDLQHG� IURP� VHQVRUV� LQ� PXOWLSOH�
PRGDOLWLHV�

.H\ZRUGV��ELJ�GDWD��GDWD�ZDUHKRXVH��GDWD�IXVLRQ��DJULFXOWXUDO�ULVN�PDQDJHPHQW

���,QWURGXomR
3RU�PHLR�GD�XWLOL]DomR�GH�WHFQRORJLDV�GH�%XVLQHVV�,QWHOOLJHQFH �%�,����SURYLGDV�SRU�SURFHVVRV�

VLVWHPDWL]DGRV� H� DXWRPDWL]DGRV� SDUD� DSRLR� DR� SURFHVVR� GH� WRPDGD� GH� GHFLVmR�� p� QRWDGR� TXH� D�
TXDQWLGDGH�� D� HVFDODELOLGDGH� H� D� KHWHURJHQHLGDGH� VmR� FDUDFWHUtVWLFDV� TXH� FRPS}H� D� UHDOLGDGH� GDV�
EDVHV� GH� GDGRV� D� QtYHO� PXQGLDO�� QRV� PDLV� YDULDGRV� VHJPHQWRV�� VHMDP� HVWHV� JRYHUQDPHQWDLV�� GD�
SURGXomR�LQGXVWULDO�RX�DJUtFROD� 'HVWD�IRUPD��VH�ID]�QHFHVViULR�XPD�HVFROKD�DVVHUWLYD�QD�DGRomR�GH�
PpWRGRV�� IHUUDPHQWDV� H�� PXLWDV� YH]HV�� GD FRQWUDWDomR� GH� XPD� FRQVXOWRULD� HVSHFLDOL]DGD� SDUD� D�
REWHQomR�GH�UHVXOWDGRV�GH�VXFHVVR �$/(;$1'5$�0$5,$�,2$1$��9/$'��5$021$��������

'H� DFRUGR� FRP� 6RVLQVN\� ������� Ki� ERQV� SURGXWRV� FRPHUFLDLV�� DWXDOPHQWH�� TXH� RIHUHFHP�
UHFXUVRV�SDUD� VH� WUDEDOKDU�FRP�%LJ�'DWD�QR�DPELHQWH�GH�1XYHP��7DLV� UHFXUVRV�� WrP�VH�PRVWUDGR�
FRPR�RSomR� LQWHUHVVDQWH�� SRU�PHLR� GR� IRUQHFLPHQWR� GH� VHUYLoRV� HOiVWLFRV�� RX� VHMD�� SRU� GHPDQGD��
SDUD� SURMHWRV� FRP� GLYHUVLGDGH� GH� GDGRV� FDUDFWHUL]DGD� SRU� WLSRV�� IRUPDWRV�� IRQWHV�� DVVLP� FRPR� D�
TXDQWLGDGH��YROXPH�� 1R�DPELHQWH�HP�1XYHP VmR�RIHUHFLGDV�DUTXLWHWXUDV�GLVWULEXtGDV��SDUDOHODV�RX�
VHX�XVR�LQWHJUDGR��FXMDV�FDUDFWHUtVWLFDV�SULQFLSDLV�VmR R�DOWR�GHVHPSHQKR��D DOWD�GLVSRQLELOLGDGH��D�
UHGXQGkQFLD�GRV�GDGRV� D�YDULHGDGH�GH IHUUDPHQWDV�DXWRPDWL]DGDV�H�LQWHJUDGDV�FRP�D�SRVVLELOLGDGH�
GH�FRQILJXUDomR�FXVWRPL]DGD�H��SULQFLSDOPHQWH� FRP�FXVWR�DFHVVtYHO�SDUD�D�PDLRULD�GRV�SURMHWRV�



���

1R FRQWH[WR� GH� DQiOLVH� GH� GDGRV�� SRU� PHLR� GH� EDQFRV� GH� GDGRV� UHODFLRQDLV� DSOLFDGD� DR�
DX[tOLR�jV� WRPDGDV�GH�GHFLV}HV FRRUSRUDWLYDV� D�SDUWLU�GH�JUDQGHV�PDVVDV�GH�GDGRV�HVWUXWXUDGRV� H�
GLYLGLGDV� SRU� DVVXQWRV�� VHQGR PXLWR� FRPXP� D� XWLOL]DomR� GH� XPD� HVWUXWXUD� GH� 'DWD� :DUHKRXVH�
�':�� (VVD� DERUGDJHP� FRQWHPSOD� D� FRQVWUXomR� GH� PRGHOR� GH� GDGRV�� D� SDUWLU� GH� XPD� YLVmR�
PXOWLGLPHQVLRQDO��XWLOL]DQGR�VH GH�HVWUXWXUDV�GLPHQVLRQDLV GHILQLGDV�FRPR�FXERV�GH�GDGRV�2/$3�
�2Q�/LQH�$QDO\WLFDO�3URFHVVLQJ�� (VVDV�HVWUXWXUDV�SRGHP YDULDU�HP�GLIHUHQWHV�DUTXLWHWXUDV��DOpP�GH�
GLVSRU�GH�IHUUDPHQWDV�2/$3 XWLOL]DGDV�SDUD�RSHUDFLRQDOL]DU�RV�FXERV�HP�VXDV�YiULDV�GLPHQV}HV��1R�
': p� XWLOL]DGR� XP�PRGHOR� GLPHQVLRQDO�� FRPSRVWR� SRU� XPD� WDEHOD� FHQWUDO�� FKDPDGD� WDEHOD� IDWR��
MXQWR�D XP�FRQMXQWR�GH� WDEHODV�UHODFLRQDGDV�FKDPDGDV�GH�GLPHQV}HV��$� WDEHOD�IDWR�FRQWpP�R�TXH�
VHUi� DQDOLVDGR� H� DV� GLPHQV}HV� DUPD]HQDP� DV� SHUVSHFWLYDV� GH� DQiOLVH� VREUH� WDLV� IDWRV
�+$5,1$5$<$1��5$-$5$0$1��8//0$1������� 6,1*+��������.,0%$//� 5266��������

3DUD�D�FRQVWUXomR�GR�PRGHOR�GH�': Ki�GLIHUHQWHV�DERUGDJHQV�TXH�SRGHP�VHU�FRQVLGHUDGDV��
YLVWR�TXH�FDGD�XPD�GHODV�p�VHPSUH� UHDOL]DGD�GLDQWH�GH�XP�FRQMXQWR�GH�HWDSDV�D� VHUHP�FXPSULGDV�
SHOR� HQWUHJDGRU�� 3RUpP�� SDUD� WRGDV� DV� DERUGDJHQV�� H[LVWH� D� QHFHVVLGDGH� GH� FRQKHFLPHQWRV�
HVSHFtILFRV��QRV�TXDLV�R�HQWUHJDGRU�WHP�TXH�VH�DGHTXDU��4XDQGR�R�HQWUHJDGRU�QmR�WHP�WRWDO�GRPtQLR�
GHVVHV�FRQKHFLPHQWRV��GHVHQYROYHU�XP�PRGHOR�GH�GDGRV�GHVVD�QDWXUH]D�WRUQD�VH�XPD�WDUHID�PXLWR�
FRPSOLFDGD�H�SURSHQVD�D�FRQVWDQWHV�HUURV�H�LQVDWLVIDo}HV��VLWXDo}HV HVVDV TXH�SRGHP�VHU�YHULILFDGDV�
GLDQWH� GD� YDOLGDomR� GRV� UHVXOWDGRV� REWLGRV�� FRPSDUDQGR�RV� FRP� RV� REMHWLYRV� SURSRVWRV� SHORV�
UHTXLVLWRV�IRUQHFLGRV�SHOR�GHPDQGDQWH �,1021��������6,1*+��������.,0%$//� 5266��������

$V�DWXDOL]Do}HV�GH�XP�': VmR�IHLWDV�SRU�PHLR�GH�IRQWHV�H[WHUQDV�H�LQWHUQDV��XWLOL]DQGR GH
H[WUDomR�� WUDQVIRUPDomR� H� FDUJD �(7/� � ([WUDFW�� 7UDQVIRUP� DQG� /RDG�� (VVDV� LQIRUPDo}HV� VmR�
LQVHULGDV�QR�UHSRVLWyULR�GH�PHWDGDGRV��R�TXDO�WDPEpP�FRQWpP�GDGRV�VREUH�R�':��GRV�'DWD�0DUWV H�
GDV�DSOLFDo}HV�TXH�RV�DFHVVDP��$�SDUWH�ILQDO�GR�SURFHVVR�ILFD�D�FDUJR�GR�FRQMXQWR�GH�SURJUDPDV�TXH�
DWXDP�QD�DQiOLVH�GRV�GDGRV�FRQWLGRV�QR�': �,1021��������.,0%$//� 5266��������

%LJ� 'DWD p� WLSLFDPHQWH� QmR� HVWUXWXUDGR� �FRPR� WH[WR�� YtGHR�� iXGLR�� RX� VHPLHVWUXWXUDGR�
�FRPR� ZHE�ORJV�� H�PDLOV�� WZHHWV��� 'DGRV� QmR� HVWUXWXUDGRV SRGHP� VHU� HQWHQGLGRV FRPR� XP�
GRFXPHQWR� GH� WH[WR H QmR� SRVVXHP� HVWUXWXUD� H[SOtFLWD�� SRUpP� GDGRV� VHPLHVWUXWXUDGRV� SRGHP�
HQYROYHU�DOJXPD�HVWUXWXUD� $�SDUWLU�GD�GHILQLomR�GH�%LJ�'DWD��HVWD�WHFQRORJLD�VH�HQFDL[D�QDV�SUiWLFDV�
H[LVWHQWHV�GR�': FRUSRUDWLYR��$V�QRYDV�WHFQRORJLDV��FRPR�R�+DGRRS��GHVHQYROYLGDV�SDUD�JUDQGHV
YROXPHV�GH�GDGRV��WRUQDP�VH�QDWXUDOPHQWH�SDUWH�GR�DUVHQDO�GRV�GHVHQYROYHGRUHV�GH�(7/��D�SDUWLU�GH�
XPD� YDULHGDGH� GH� IRQWHV� GH� GDGRV�� &RP� HVVHV� DYDQoRV� WHFQROyJLFRV� R�%LJ�'DWD�� DSHVDU� GH� VHXV�
GHVDILRV��WRUQRX�VH�RXWUR�WLSR�GH�FRQMXQWR�GH�GDGRV�GH�RULJHP�SDUD R�':��HP�VLVWHPDV�GH�DX[tOLR�j�
WRPDGD�GH�GHFLVmR �+8�������-8.,û HW�DO��������

'LDQWH�GRV�YiULRV�FHQiULRV�TXH�HQYROYHP�DV�PDLV�GLYHUVDV�PHWRGRORJLDV�SDUD�LQWHUSUHWDomR�H�
DQiOLVH�GH�GDGRV�SDUD�WRPDGD�GH�GHFLVmR��DWXDOPHQWH�D�VROXomR�GH�': WHP�VLGR�XWLOL]DGD�D�SDUWLU�GH
IRQWHV� GH�%LJ�'DWD�� $� LQWHJUDomR� GH� WDLV� WHFQRORJLDV� GHYH� VHU� FXLGDGRVDPHQWH� DQDOLVDGD�� SRLV� D�
HVWUXWXUD� GH� ': H[LJH� XPD� DGDSWDomR� TXDQGR� R� IRFR� QmR� p� D� XWLOL]DomR� GH GDGRV� SXUDPHQWH�
HVWUXWXUDGRV�� $VVLP�� TXDQGR� R� FRQMXQWR� GH� GDGRV� HQYROYLGRV VmR� VHPLHVWUXWXUDGRV� H� QmR�
HVWUXWXUDGRV��DOpP�GR�XVR�GH�EDQFRV�GH�GDGRV�UHODFLRQDLV�RX�WUDQVDFLRQDLV��FRPR�QDV�DERUGDJHQV�GH�
QHJyFLRV�WUDGLFLRQDLV��D�UHFRPHQGDomR�p�D�XWLOL]DomR�GH�XP�EDQFR�GH�GDGRV�1R64/ �1RW�2QO\�64/���
MXQWR�j�HVWUXWXUD�GR�': �&+(9$/,(5�HW�DO���������$/(.6((9�HW�DO���������

0XLWDV� DERUGDJHQV� WrP� VLGR� DSUHVHQWDGDV� QD� OLWHUDWXUD� VREUH� WDLV� DGDSWDo}HV�� 3RUpP�� D�
DERUGDJHP� GH� 6RORGRYQLNRYD� H� 1LHGULWH� ������ VH� GHVWDFRX� SRU� DSUHVHQWDU� XPD� DUTXLWHWXUD�� GH�
IRUPD� TXH� VXDV� FDUDFWHUtVWLFDV� VH� PRVWUDUDP� KtEULGDV� H� FRQVLVWHQWHV�� $� DUTXLWHWXUD� GH� %LJ� 'DWD�
:DUHKRXVH DSUHVHQWDGD PRVWURX�D�PDQXWHQomR�GDV�ERDV�SUiWLFDV�GD�DUTXLWHWXUD�WUDGLFLRQDO�GR�':��
6HJXQGR�.LPEDOO�H�5RVV�������� HVVD�DUTXLWHWXUD��WDPEpP�SRU�WUDEDOKDU�FRP�RV�GDGRV�GH�RULJHP�GH�
GLYHUVDV�IRQWHV�ID]HQGR�XVR�GH�:UDSSHUV��SRGH�DWXDU�FRPR�XP�VRIWZDUH�PLGGOHZDUH HP�1 QtYHLV�GH�
ODWrQFLD�� QD� UHFHSomR� GDV� IRQWHV� GH� GDGRV��$VVLP�� D� SDUWLU� GH� XPD� HVWUXWXUD� GHILQLGD� FRPR�'DWD�
+LJKZD\� FDGD� QtYHO� p� DOLPHQWDGR� FRP� GDGRV� GR� QtYHO� DQWHULRU�� 1R ~OWLPR� QtYHO�� RV� GDGRV� VmR�
DJUHJDGRV� H� LQWHJUDGRV� SDUD� VHUHP� LQVHULGRV� QR� UHSRVLWyULR� 'DWD� /DNH�� GH� IRUPD� TXH� HVVH�
UHSRVLWyULR�IDFLOLWH�R�SUp�SURFHVVDPHQWR�H�SHUPLWD�D�LQWHJUDomR�GRV�GDGRV�SDUD�D�FDUJD��QD�HVWUXWXUD�
GH�'DWD�:DUHKRXVH� /RJR��ID] XVR�GH�XP PRGHOR�GH�GDGRV�PXOWLGLPHQVLRQDO HVWUHOD�



���

6HJXQGR�=KRX��������D�PLQHUDomR�GH�GDGRV�SRVVXL�XPD�QDWXUH]D�PXOWLGLVFLSOLQDU�H�TXH��SRU�
HVWD� UD]mR�� UHFHEH� GLYHUVDV� FRQWULEXLo}HV� GDV� FRPXQLGDGHV� GH� EDQFR� GH� GDGRV�� DSUHQGL]DGR� GH�
PiTXLQD�� HVWDWtVWLFD�� UHFXSHUDomR GD� LQIRUPDomR��YLVXDOL]DomR�GH�GDGRV�� FRPSXWDomR�GLVWULEXtGD� H�
SDUDOHOD�� VHQGR� TXH� GDV� WUrV� SULPHLUDV� FRPXQLGDGHV� VmR� UHFHELGDV� DV� SULQFLSDLV� FRQWULEXLo}HV�� $�
PLQHUDomR�GH�GDGRV�SRGH�XWLOL]DU�VH�GH�WpFQLFDV�GH�EDQFR�GH�GDGRV��GH�DSUHQGL]DGR�GH�PiTXLQD�H�
HVWDWtVWLFD�H��HP�FDGD�DERUGDJHP��Ki�DVSHFWRV�LPSRUWDQWHV�TXH�GHYHP�VHU�REVHUYDGRV��WDLV�FRPR��D�
HILFLrQFLD��HILFiFLD�H�YDOLGDGH��UHVSHFWLYDPHQWH��'HVVD�IRUPD��HVVH�DXWRU�FRQVLGHURX�TXH�R�SURFHVVR�
GH�PLQHUDomR�GH�GDGRV�p�EHP�VXFHGLGR�TXDQGR�WRGRV�HVVHV�DVSHFWRV�IRUHP�OHYDGRV�HP�FRQWD�

3RU�RXWUR� ODGR�� D�SDUWLU� GD�GLVSRQLELOLGDGH�GH� LQIRUPDo}HV�:X�H� FRODERUDGRUHV� DILUPDUDP
TXH TXDQGR�DV�PHVPDV�VmR�GH�GLIHUHQWH�QDWXUH]D�QHFHVVLWDP�GH�XPD�HWDSD�GH�LQWHJUDomR�SDUD�TXH�
SRVVDP� VHU� XWLOL]DGDV� FRQMXQWDPHQWH� 7DO� LQWHJUDomR� WUDWD�VH� GD� IXVmR� GH� LQIRUPDo}HV� GH� IRQWHV�
KHWHURJrQHDV�� D� SDUWLU� GH GLIHUHQWHV� UHSUHVHQWDo}HV� FRQFHLWXDLV�� FRQWH[WXDLV� H� WLSRJUiILFDV�� 2�
FRQMXQWR�GH�GDGRV�IXQGLGRV�p�GLIHUHQWH�GH�XP�JUDQGH FRQMXQWR�FRPELQDGR H RV�SRQWRV�QR�FRQMXQWR�
GH�GDGRV�IXQGLGRV�FRQWrP�DWULEXWRV�H�PHWDGDGRV�TXH�SRGHP�QmR�WHU�VLGR�LQFOXtGRV�SDUD�RV�PHVPRV
QRV FRQMXQWRV GRV GDGRV�RULJLQDLV��$�LQWHJUDomR�p�XWLOL]DGD�WDQWR�QD�PLQHUDomR�GH�GDGRV�TXDQWR�QD�
FRQVROLGDomR� GH� GDGRV� GH� UHFXUVRV� QmR� HVWUXWXUDGRV� RX� VHPLHVWUXWXUDGRV�� R� TXH� VH UHIHUH� D�
UHSUHVHQWDo}HV� WH[WXDLV� GH� FRQKHFLPHQWR� H� TXH� WDPEpP� SRGHP VHU� DSOLFDGDV DR� FRQWH~GR� ULFK�
PHGLD �:8�HW�DO���������

(VWH�WUDEDOKR�DSUHVHQWD�XP�PRGHOR SDUD�HVWUXWXUDomR�GH�EDVHV�GH�GDGRV GLJLWDLV SDUD�ILQV�GH�
JHVWmR�GH�ULVFR�DJUtFROD��

���0DWHULDLV�H�0pWRGRV
)RL� XWLOL]DGR� R� FRQFHLWR� GH� DUTXLWHWXUD� HP� QXYHP� GH� DOWR� GHVHPSHQKR�� GLVWULEXtGD� H�

FRQVLGHUDGR�R�XVR�SRWHQFLDO�GH�UHFXUVRV�GR�SURFHVVDPHQWR�SDUDOHOR�
$V� EDVHV� GH� GDGRV HQYROYHP� WDQWR� GDGRV� GH� RULJHP� SULYDGD� �LPDJHQV� GH� GURQHV�� GH�

DHURQDYHV� WULSXODGDV� H� GH� VDWpOLWHV�� FRPR� GDGRV� GH� RULJHP� S~EOLFD� �YHUGDGH� GH� FDPSR�� GDGRV�
PHWHRUROyJLFRV��SUHYLVmR�GR�WHPSR��VRORV�H�GH�RXWURV�VHQVRUHV��

�����'HVFULomR�GR�PRGHOR�WHyULFR
$ HODERUDomR�GR PRGHOR�WHyULFR IRL�HVWDEHOHFLGD�FRQVLGHUDQGR�VH�LQLFLDOPHQWH�D FROHWD�GRV�

GDGRV�GH�GLYHUVDV�IRQWHV�S~EOLFDV�TXH�VmR SURYLGDV�SHOR JRYHUQR�RX�yUJmRV�GH�FRQWUROH��H�GH�IRQWHV�
SULYDGDV��D�VHUHP�DGTXLULGDV���FRQVLGHUDQGR�RV�UHTXLVLWRV�GH�TXDOLGDGH�GH�GDGRV��GH�DFRUGR�FRP�R�
FRQWH[WR� DJUtFROD�� $R� VDEHU TXH� RV� GDGRV� FROHWDGRV� VmR HVWUXWXUDGRV�� VHPLHVWUXWXUDGRV� H� QmR�
HVWUXWXUDGRV��HVWHV VmR DUPD]HQDGRV�HP�XPD�HVWUXWXUD�GH�'DWD�/DNH SDUD IDFLOLWDU�D�PDQLSXODomR�H�
LQWHJUDomR� QR� SURFHVVR� GH� FDUJD� QD� HVWUXWXUD� GR ':��$� HVWUXWXUD� GH�': SUHYr� D� FRQVWUXomR� GH�
UHSRVLWyULRV�SDUD�GDGRV�GLYLGLGRV�SRU�DVVXQWR��FKDPDGRV�GH�'DWD�0DUW� &DGD�'DWD�0DUW UHFHEHUi�
GR�'DWD�/DNH RV�GDGRV�UHIHUHQWHV�DR�DVVXQWR�D�VHU�WUDWDGR��$SyV�HVVHV�UHSRVLWyULRV�VHUHP�SRSXODGRV��
HVVHV�GDGRV�VHUmR�FDUUHJDGRV�HP�XP�UHSRVLWyULR�FHQWUDO��QR�':��PDQWHQGR�XP�KLVWyULFR��2V�GDGRV�
PDLV� HVSHFtILFRV�� GH� FDGD� DVVXQWR�� H� UHFHQWHV� GHYHUmR� ILFDU� DUPD]HQDGRV� QRV�'DWD�0DUWV�� FXMDV�
FDUJDV�SDUD�R�UHSRVLWyULR�FHQWUDO�SRGHP�VHU�UHDOL]DGDV��D�TXDOTXHU�WHPSR��RX SURJUDPDGDV��FRQIRUPH�
LQWHUHVVH��$VVLP��HVWHV�GDGRV�GHYHP�VHU�VXEPHWLGRV�D�XP�SURFHVVR�GH�SUHSDUDomR��TXH�FRQVLVWH�HP�
WUDEDOKDU� RV� GDGRV� QRV� DOJRULWPRV� GH� PLQHUDomR�� EDVHDGRV� QD� DERUGDJHP� GH� DSUHQGL]DGR� GH�
PiTXLQD��D�ILP�GH�VH�FRQVHJXLU�UHVXOWDGRV�PDLV�DGHTXDGRV��IUHQWH�j�QHFHVVLGDGH�GR�XVR�GH�%LJ�'DWD��
SRLV� WUDWD�VH� GH� XPD� DQiOLVH� GLIHUHQFLDGD�� GH� FXQKR�PDLV� FRPSOH[R� (VVD� HWDSD� GH� SUHSDUDomR� p�
UHOHYDQWH�� SRLV� VH� RV� GDGRV� QmR� IRUHP� SUHSDUDGRV� DGHTXDGDPHQWH� D� H[WUDomR� GR� FRQKHFLPHQWR� H�
DQiOLVH�GR�SUREOHPD�SRGHP�ILFDU�FRPSURPHWLGDV��2�WpUPLQR�GD�HWDSD�GH�SUHSDUDomR�GRV�GDGRV�GDUi�
LQtFLR�DR�UHILQDPHQWR��XWLOL]DQGR�VH�GH�ILOWURV�HVSHFtILFRV�SDUD�WUDEDOKDU�D�TXDOLGDGH�GRV�GDGRV��TXH�
GHYH� VHU� SDXWDGD� QD� VHOHomR� DGHTXDGD� GRV� UHTXLVLWRV� GH� TXDOLGDGH�� GLDQWH� GRV� UHTXLVLWRV� D� VHUHP�
FRQVLGHUDGRV�� 'H� SRVVH� GRV� GDGRV� ILOWUDGRV�� QD� HWDSD� GH� TXDOLGDGH� GRV� GDGRV� HVWUXWXUDGRV�� VHUi�
DSOLFDGR�XP�DOJRULWPR�TXH�HIHWXDUi�R SURFHVVR�GH�IXVmR�GRV�GDGRV SDUD�DWXDU�QD�QRUPDOL]DomR�GRV�
GDGRV�SURFHVVDGRV��1HVWH�PRPHQWR��RV�GDGRV�HVWmR RUJDQL]DGRV�H VHX DUPD]HQDPHQWR�p� IHLWR HP�
XP�YHWRU�GH�GDGRV�SDUD�D�XWLOL]DomR�HP�XP�PRGHOR�GH�GHFLVmR�
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�����'HOLQHDPHQWR�H[SHULPHQWDO
$� RSHUDFLRQDOL]DomR� GR� PRGHOR� FRQFHELGR� p� UHDOL]DGD� WRPDQGR� SRU� EDVH� D� DUTXLWHWXUD�

FXVWRPL]DGD�DSUHVHQWDGD�QD�)LJXUD���

)LJXUD����$UTXLWHWXUD�SDUD�HVWUXWXUDomR�GH�EDVHV�GH�GDGRV�GLJLWDLV�SDUD�RSHUDFLRQDOL]DomR�GR�PRGHOR

'H� DFRUGR� FRP D� )LJXUD� ��� R� FRQMXQWR� GH� IRQWHV� GH� GDGRV� UHSUHVHQWDGR� SHODV� )RQWHV� GH�
'DGRV��%LJ�'DWD��p�FRPSRVWR�SRU�EDVHV�GH�GDGRV�SDUD�DWXDU�QD�JHVWmR�GH�ULVFR�DJUtFROD��7DLV�EDVHV�
VmR�FDUUHJDGDV�HP�XPD�HVWUXWXUD�GH�'DWD�/DNH� GHILQLGD�SRU�XP�UHSRVLWyULR�TXH�UHFHEH�GDGRV�EUXWRV�
GH� %LJ� 'DWD H� TXH� WDPEpP�� QHVWH� PRPHQWR� LQLFLDO�� p� XWLOL]DGR� SDUD� HIHWXDU� R� WUDWDPHQWR� GD�
TXDOLGDGH�GRV�GDGRV��$�SDUWLU�GHVVD�SULPHLUD� HWDSD��FRP�RV�GDGRV� Mi� WUDWDGRV�� ID]�VH�XPD�VHOHomR�
GRV�GDGRV�SRU�DVVXQWR�H�VXD�FDUJD�p�IHLWD�QRV�UHSRVLWyULRV�'DWD�0DUW��2V�GDGRV�VHUmR�FDUUHJDGRV�QR�
UHSRVLWyULR�GH�':� SRU�PHLR�GH�XP�PRGHOR�GH�GDGRV�PXOWLGLPHQVLRQDO��SURMHWDGR�SDUD�UHFHEHU�RV�
GDGRV�SDUD�H[SORUDomR��&RP�R�': DOLPHQWDGR�FRP�GDGRV��RV�DOJRULWPRV�GH�PLQHUDomR�GH�GDGRV��
FRP� DERUGDJHP� HP� DSUHQGL]DGR� GH� PiTXLQDV�� SRGHP� VHU� DSOLFDGRV� 'H� SRVVH� GR� UHVXOWDGR�
SURFHVVDGR�SHORV�DOJRULWPRV�RV�GDGRV�VmR�VXEPHWLGRV�j�HWDSD�GH�ILOWURV��SDUD�WUDEDOKDU�D�TXDOLGDGH�
GRV�GDGRV�HVWUXWXUDGRV�

���5HVXOWDGRV�H�'LVFXVVmR
2�UHVXOWDGR�GHVWH�WUDEDOKR�IRL�FRQFHELGR�D�SDUWLU�GD�FRQILJXUDomR�HVWDEHOHFLGD�SHOR�PRGHOR�

SDUD�D�RUJDQL]DomR�GH�XPD�DUTXLWHWXUD�HVWUXWXUDGD�H�VXD�RSHUDomR�FRP�GLIHUHQWHV�EDVHV�GH�GDGRV��$�
)LJXUD���DSUHVHQWD�R�PRGHOR�FRQFHELGR�XWLOL]DQGR�R�FRQFHLWR�GH�'LDJUDPD�80/ �8QLILHG�0RGHOLQJ�
/DQJXDJH���XPD�YH]�TXH�HVVD� OLQJXDJHP�IDFLOLWD�R�HQWHQGLPHQWR�GR�PHVPR��RIHUHFHQGR�FODUH]D�H�
REMHWLYLGDGH�SDUD�R�GHVHQYROYLPHQWR�GD�GRFXPHQWDomR�GH�SURMHWRV�DVVRFLDGRV�j�JHVWmR�GH� ULVFR�H�
HQYROYH�R�XVR�GH�REMHWRV��GHVFULomR�GH�FRPSRUWDPHQWRV�H�FRHVmR�GDV�IDVHV�HQYROYLGDV�QR�PRGHOR�

(VVDV FDUDFWHUtVWLFDV SRGHP VHU�QRWDGDV D�SDUWLU�GD�HVWUXWXUD�GH�DUPD]HQDPHQWR�'DWD /DNH��
SRLV� WDO� HVWUXWXUD� WUDEDOKD� FRP� GDGRV� EUXWRV� GH� %LJ� 'DWD�� RIHUHFLGRV� SRU� VHQVRUHV� GH� GLYHUVDV�
QDWXUH]DV�FRQHFWDGRV�QD�:(%� $R�FDSWXUDU� LQIRUPDo}HV�RQOLQH�� UHIHUHQWHV�jV�YHUGDGHV�GH�FDPSR��
WHP�VH�D�SRVVLELOLGDGH�GH�DOLPHQWDU�VLVWHPDV�GH�DSRLR�j�GHFLVmR�HP�WHPSR�UHDO��FRP�XP�PtQLPR�GH�
ODWrQFLD��$SyV�HVVD�FROHWD�GLQkPLFD�GRV�GDGRV DOLDGD�R�XVR�DJUHJDGR�GR�NQRZ�KRZ GH�SURFHVVRV�GH�
DQiOLVH��SRU�PHLR�GR�':��R�TXDO�DJUHJD�YDORU�DR�UHVXOWDGR�ILQDO�

1R�FRQWH[WR�DSUHVHQWDGR�QD�)LJXUD����WHP�VH�EDVHV�GH�GDGRV�RUJDQL]DGDV�D�SDUWLU�GR�PRGHOR�
FXVWRPL]DGR�DR�SUREOHPD�D�VHU�WUDWDGR��TXH�DWHQGHP��HVSHFLILFDPHQWH��UHTXLVLWRV�HVWDEHOHFLGRV�SRU�
XVXiULRV�SDUD�JHULU�ULVFRV�DJUtFRODV�

3RU� ILP�� FRP� R� XVR� GH� DOJRULWPR� GH� 0LQHUDomR� GH� 'DGRV�� EDVHDGR� QD� DERUGDJHP� GH�
$SUHQGL]DJHP� GH� 0iTXLQDV�� p� SRVVtYHO� SUHYHU� SDGU}HV� GH� ULVFRV� DJUtFRODV� j� SULRUL�� D� SDUWLU GD�
DYDOLDomR� GH� VHULHV� WHPSRUDLV� H� WUHLQDPHQWRV� FRP� EDVH� QDV� YDULiYHLV� HQYROYLGDV�� WDLV� FRPR��
LPDJHQV��GDGRV�FOLPiWLFRV��HVWDGR�DWXDO�GDV�SODQWDV��TXDOLGDGH�GH�VROR�H�RXWUDV�YDULiYHLV�GH�LQWHUHVVH�
SDUD�R�PDQHMR�DJUtFROD�
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XVR�GH�DOJRULWPRV�GH�PLQHUDomR��EDVHDGRV�QD�DERUGDJHP�GH�DSUHQGL]DJHP�GH�PiTXLQD�SDUD�XVR�QD�
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