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�$XWRU�FRUUHVSRQGHQWH��H�PDLO��PDXULFLR#LF�XIPW�EU

5HVXPR� $� JUDQGH� GLVSRQLELOLGDGH� GH� GDGRV� SURGX]LGRV� DWXDOPHQWH� SRU� HVWDo}HV�
DJURPHWHRUROyJLFDV��VDWpOLWHV��9$17V��PiTXLQDV�DJUtFRODV��GHQWUH�RXWURV�HTXLSDPHQWRV�SRVVLELOLWD�D�
H[SORUDomR� H� RUJDQL]DomR� GH� WpFQLFDV� FRPSXWDFLRQDLV� SDUD� D� REWHQomR� GH� LQIRUPDomR� ~WLO� DR�
SURGXWRU��HVSHFLDOPHQWH�QR�TXH�WDQJH�DRV�ULVFRV�DJUtFRODV��&RPR�R�YROXPH�GH�GDGRV�JHUDGR�p��HP�
JHUDO� LPHQVR�� LVVR� WRUQD� LQYLiYHO� D� H[HFXomR� GH� WDLV� DOJRULWPRV� HP� PiTXLQDV� FRQYHQFLRQDLV��
WRUQDQGR� FDGD� YH]� PDLV� QHFHVViULR R� XVR� GH� DUTXLWHWXUDV� SDUDOHODV�� 2� REMHWLYR� GHVWH� WUDEDOKR� p�
DSUHVHQWDU� D� RUJDQL]DomR� GH� XP� PRGHOR� SDUDOHOR� EDVHDGR� QR� IUDPHZRUN $SDFKH� 6SDUN� SDUD�
JHUHQFLDPHQWR� GH� ULVFRV� DJUtFRODV�� DERUGDQGR� LQLFLDOPHQWH� RV� IDWRUHV� GH� ULVFR� UHODFLRQDGRV� j�
LQGLFDGRUHV�ItVLFRV�H�TXtPLFRV�GD�TXDOLGDGH�GR�VROR��3DUD�LVVR��DSUHVHQWD�VH�XP�DOJRULWPR�SDUDOHOR�
TXH�� D� SDUWLU� GD� HQWUDGD� GH� LPDJHQV WRPRJUiILFDV� GH� VRORV� DJUtFRODV� GLVWULEXL� HVVDV� LPDJHQV� H� DV�
WDUHIDV�GH�UHFRQKHFLPHQWR�GH�SRURV��GH�GHQVLGDGH�H�GH�FRPSDFWDomR�GRV�VRORV HQWUH�GLYHUVRV�QyV��$�
PRGHODJHP� GR� DOJRULWPR� SDUDOHOR� SURSRVWR� SRVVLELOLWRX� QRYRV� FDPLQKRV� SDUD� JDQKRV� GH�
GHVHPSHQKR H�UHGXomR�GR�WHPSR�QHFHVViULR�SDUD�JHUDomR�GH�PDSDV�GH�ULVFRV�EDVHDGRV�QD�TXDOLGDGH�
GH�VRORV�DJUtFRODV�

3DODYUDV�FKDYH� SURFHVVDPHQWR�SDUDOHOR��DSDFKH�VSDUN��LPDJHP�WRPRJUiILFD��TXDOLGDGH�GH�VROR
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$EVWUDFW� $FWXDOO\�� D� ODUJH� YROXPH� RI� GDWD� LV� EHLQJ� SURGXFHG� E\� DJURPHWHRURORJLFDO� VWDWLRQV��
VDWHOOLWHV�� 8$9V�� DJULFXOWXUDO� PDFKLQHV�� DPRQJ� RWKHU� HTXLSPHQW¶V�� DQG� WKLV� GHPDQGV WKH�
RUJDQL]DWLRQ�RI QHZ FRPSXWDWLRQDO� WHFKQLTXHV� WR�REWDLQ�XVHIXO� LQIRUPDWLRQ�IRU� IDUPHUV�IURP� VXFK
GDWD� HVSHFLDOO\� UHJDUGLQJ� WR� DJULFXOWXUDO� ULVNV�� 7KHUHIRUH�� WKH GDWD� YROXPH LV� LPPHQVH� DQG LW� LV�
DOPRVW�LPSRVVLEOH�WR�H[HFXWH�WKHP�EDVHG�RQ�DOJRULWKP RSHUDWLQJ LQ�FRQYHQWLRQDO�DUFKLWHFWXUHV��7KLV�
SDSHU� SUHVHQWV� WKH� RUJDQL]DWLRQ� RI� D� SDUDOOHO� PRGHO� EDVHG� RQ� WKH� $SDFKH� 6SDUN� IUDPHZRUN� IRU�
DJULFXOWXUDO�ULVN�PDQDJHPHQW��LQLWLDOO\�DGGUHVVLQJ�ULVN�IDFWRUV�UHODWHG�WR�VRLO�TXDOLW\��%DVHG�LQ�VXFK�
FRQFHSW�D�SDUDOOHO�DOJRULWKP�LV�SURSRVHG�WR�GLVWULEXWH�WRPRJUDSKLF�LPDJHV�RI�VRLO� WR�VHYHUDO�QRGHV��
DV�ZHOO�DV��WR�DVN�WKHP�IRU�QRW�RQO\�SRUH�UHFRJQLWLRQ� EXW�DOVR�IRU VRLO�GHQVLW\�DQG�VRLO�FRPSDFWLRQ�
PHDVXUHPHQWV� IURP� WKRVH� LPDJHV�� %HVLGHV�� WKH� GHYHORSHG� SDUDOOHO� DOJRULWKP� DOORZV� WR� REWDLQ� D�
EHWWHU� SHUIRUPDQFH� JDLQV� DQG� UHGXFWLRQ� RI WKH WLPH� UHTXLUHG� WR� JHQHUDWH� WKH�PDSV� RI� ULVN IRU� WKH�
DJULFXOWXUDO�VRLO�TXDOLW\�

.H\ZRUGV��SDUDOOHO�SURFHVVLQJ��DSDFKH�VSDUN��WRPRJUDSKLF�LPDJHV��VRLO�TXDOLW\�

�� ,QWURGXomR
2�DJURQHJyFLR�p�XP�LPSRUWDQWH�SLODU�GD�HFRQRPLD�EUDVLOHLUD�H�GD�HFRQRPLD�PXQGLDO�H�QHOH��

FRPR�WHP�RFRUULGR�HP�GLYHUVDV�iUHDV��D�WUDQVIRUPDomR�GLJLWDO�UHFHQWHPHQWH�WHP�DOWHUDGR�D�IRUPD�GH�
H[HFXomR�GH�DOJXQV�SURFHVVRV�DJUtFRODV��FRP�D�LQFOXVmR�FDGD�YH]�PDLRU�GD�DXWRPDomR��QR�TXH�YHP�
VHQGR�FKDPDGD�Ki�DOJXQV�DQRV�GH�DJULFXOWXUD�GH�SUHFLVmR�H�GH�GHFLVmR��1HVVH�UHFHQWH�FHQiULR��R�XVR�



���

GH�PiTXLQDV�LQWHOLJHQWHV�JXLDGDV�SRU�*36�SDUD SODQWDU��FXOWLYDU�H�FROKHU�FRP�SUHFLVmR�HVWi�
FUHVFHQGR�QR�SDtV��WUD]HQGR�FRP�LVVR�PDLRU�HFRQRPLD�GH�LQVXPRV��JDQKRV�GH�SURGXWLYLGDGH�H�
VXVWHQWDELOLGDGH��'HVWD�IRUPD��HVVDV�PiTXLQDV�DWXDP�FRPR�XPD�PROD�SURSXOVRUD�H�LQWHJUDGRUD�
GHQWUR�H�IRUD�GD�FDGHLD�GH�SURGXomR��$OpP�GDV�QRYDV�WHFQRORJLDV�HPEDUFDGDV�HP�PiTXLQDV�
DJUtFRODV�XWLOL]DGDV�HP�FDPSR��H[LVWH�D�QHFHVVLGDGH�GH�VH�H[SORUDU�WpFQLFDV�TXH�SHUPLWDP�H[WUDLU�
LQIRUPDomR�~WLO�GH�JUDQGHV�YROXPHV�GH�GDGRV�JHUDGR�SRU�HVVHV�HTXLSDPHQWRV��1HVVH�FRQWH[WR��HP�
HVSHFLDO��p�LPSRUWDQWH�GHVHQYROYHU�DOJRULWPRV�FDSD]HV�GH�ID]HU�XVR�GHVVHV�GDGRV�DWUDYpV�GH�
IHUUDPHQWDV�FRPSXWDFLRQDLV�GH�DSRLR�D�GHFLVmR��TXH�YLVHP�UHGX]LU�ULVFRV�H�FRQVHTXHQWHPHQWH�RV�
SUHMXt]RV�SDUD�R�DJULFXOWRU��8P�GRV�IDWRUHV�TXH�LQIOXrQFLD�R�ULVFR�DJUtFROD�p�D�TXDOLGDGH�GR�VROR�
�46���GDGR�TXH�HOD�LQIOXHQFLD�RV�tQGLFHV�GH�SURGXWLYLGDGH�GDV�FXOWXUDV�DJUtFRODV��'H�IRUPD�JHUDO��D�
)LJXUD�� DSUHVHQWD�XPD�DGDSWDomR�GD�HVWUXWXUD�SDUD�PRGHORV�GH�ULVFRV�DJUtFRODV�SURSRVWR�SRU�
&UXYLQHO�HW�DO����������QR�TXDO�R�³0DSHDPHQWR�GD�TXDOLGDGH�GR�VROR³�p�XPD�GDV�FRPSRQHQWHV�QR�
FiOFXOR�GRV�ULVFRV�DJUtFRODV��2V�DOJRULWPRV�XWLOL]DGRV�QHVVD�FRPSRQHQWH�IRUDP�PRGHODGRV�QHVVH�
WUDEDOKR�

)LJXUD��� (VWUXWXUD�SDUD�JHUHQFLDPHQWR�GH�ULVFRV�DJUtFRODV��EDVHDGR�QR�XVR�GH�JHRWHFQRORJLDV�H�
VLVWHPDV�HPEDUFDGRV�GH�VXSRUWH�j�GHFLVmR�>)RQWH���&589,1(/�HW�DO��������@

(VVH�WUDEDOKR SURS}H�R�GHVHQYROYLPHQWR�GH�IHUUDPHQWDV�GLJLWDLV�DYDQoDGDV�GH�DSRLR�DR�
JHUHQFLDPHQWR�GH�ULVFRV�DJUtFRODV��

'DGR�DR�JUDQGH�YROXPH�GH�GDGRV�H�R�FXVWR�FRPSXWDFLRQDO�GRV�DOJRULWPRV��RV�PHVPRV�VHUmR�
LPSOHPHQWDGRV�FRP�XVR�GH�WpFQLFDV�GH�SURFHVVDPHQWR�GLVWULEXtGR�FRP�XVR�GR�PRGHOR�0DS5HGXFH�
�+$6+(0�HW�DO����������FRPELQDGRV�DR�XVR�GH�LQIUDHVWUXWXUD�GH�DOWR�GHVHPSHQKR��HP�FOXVWHUV
FRPSXWDFLRQDLV�GHGLFDGRV�RX�VHUYLoRV�HP�QXYHP�GD�$PD]RQ�:HE�6HUYLFHV �$:6���1R�
GHVHQYROYLPHQWR��D�SURJUDPDomR�VHUi�EDVHDGD�QR�IUDPHZRUN�SDUD�SURFHVVDPHQWR�$SDFKH�6SDUN�
�=$+$5,$�HW�DO�������� FRP�XVR�GD�OLQJXDJHP�6FDOD�H�3\WKRQ�SDUD�LPSOHPHQWDomR�GRV�PRGHORV��
,QLFLDOPHQWH�XWLOL]DUDP�VH LPDJHQV�WRPRJUiILFDV�GH�VRORV��DV�TXDLV�SHUPLWHP�LQIHULU�PHGLGDV�GH�
SRURVLGDGH��FRPSDFWDomR�H�GHQVLGDGH�GR�VROR��TXH�VmR�LPSRUWDQWHV�SDUD�PDSHDPHQWR�GD�TXDOLGDGH�
GH�VROR��$1'5(:6��.$5/(1��&$0%$5'(//$��������&281&,/��������61$.,1�HW�DO���
������6801(5���������

�� 0DWHULDLV�H�0pWRGRV
'DGR�DR�JUDQGH�YROXPH�GH�GDGRV�H�R�FXVWR�FRPSXWDFLRQDO�GRV�DOJRULWPRV��RV�PHVPRV�VHUmR�

LPSOHPHQWDGRV�FRP�XVR�GH�WpFQLFDV�GH�SURFHVVDPHQWR�GLVWULEXtGR�FRP�XVR�GR�PRGHOR�0DS5HGXFH�
�+$6+(0�HW�DO����������FRPELQDGRV�DR�XVR�GH�LQIUDHVWUXWXUD�GH�DOWR�GHVHPSHQKR��HP�FOXVWHUV
FRPSXWDFLRQDLV�GHGLFDGRV�RX�VHUYLoRV�HP�QXYHP�GD�$PD]RQ�:HE�6HUYLFHV �$:6���1R�
GHVHQYROYLPHQWR��D�SURJUDPDomR�VHUi�EDVHDGD�QR�IUDPHZRUN�SDUD�SURFHVVDPHQWR�$SDFKH�6SDUN�
�=$+$5,$�HW�DO�������� FRP�XVR�GD�OLQJXDJHP�6FDOD�H�3\WKRQ�SDUD�LPSOHPHQWDomR�GRV�PRGHORV��
,QLFLDOPHQWH�XWLOL]DUDP�VH�LPDJHQV�WRPRJUiILFDV�GH�VRORV��DV�TXDLV�SHUPLWHP�LQIHULU�PHGLGDV�GH�
SRURVLGDGH��FRPSDFWDomR�H�GHQVLGDGH�GR�VROR��TXH�VmR�LPSRUWDQWHV�SDUD�PDSHDPHQWR�GD�TXDOLGDGH�
GH�VROR��$1'5(:6��.$5/(1��&$0%$5'(//$��������&281&,/��������61$.,1�HW�DO���
������6801(5���������
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���� 0DS5HGXFH�H�$SDFKH�6SDUN
1D�LQG~VWULD�H�QD�SHVTXLVD�FLHQWtILFD��SRU�FRQWD�GD�UHFHQWH�IDFLOLGDGH�HP�VH�JHUDU�H�DUPD]HQDU�

GDGRV��RV�YROXPHV�GHVWHV�WHP�XOWUDSDVVDGR�D�FDSDFLGDGH�GH�SURFHVVDPHQWR�GH�GDGRV�GH�XP�~QLFR�
FRPSXWDGRU��KDYHQGR�D�QHFHVVLGDGH�GH�VH�XWLOL]DU�DUTXLWHWXUDV�FRPSXWDFLRQDLV�HVFDOiYHLV�H�
FRPSRVWDV�GH�P~OWLSORV�QyV�SURFHVVDGRUHV��=$+$5,$�HW�DO����������2�UHVXOWDGR�GHVVD�PXGDQoD�GH�
SDUDGLJPD�WHP�VLGR�RV�QRYRV�PRGHORV�GH�SURJUDPDomR�GLUHFLRQDGRV�D�SDUWLFLRQDU�D�FDUJD�GH�
WUDEDOKR�HP�GLYHUVRV�SURFHVVDGRUHV��'($1��*+(0$:$7���������2V�SULPHLURV�PRGHORV�GH�
SURJUDPDomR�SDUDOHOD��FRPR�R�0HVVDJH�3DVVLQJ�,QWHUIDFH �03,���SRU�VHUHP�PDLV�FRPSOH[RV��
H[LJLDP�GRV�XVXiULRV�PDLRU�FXLGDGR�H�WUDWDPHQWR�GH�SUREOHPDV��WDLV�FRPR�VLQFURQL]DomR�HQWUH�RV�
SURFHVVRV��UHFXSHUDomR�GRV�GDGRV�HP�FDVR�GH�SHUGD��GHQWUH�RXWURV��-i�RV�PRGHORV�PDLV�UHFHQWHV�
FRPR�R�0DS5HGXFH��R�TXDO�SRVVXL�XPD�IRUPD�GH�LPSOHPHQWDomR�GH�DOJRULWPRV�DVVRFLDGD�DR�
PRGHOR��SHUPLWH�OLGDU�FRP�JUDQGHV�YROXPHV�GH�GDGRV�DWUDYpV�GH�DOJRULWPRV�SDUDOHORV�EDVHDGRV�QDV�
IXQo}HV�PDS H�UHGXFH H�QR�VLVWHPD�GH�H[HFXomR�VXEMDFHQWH��R�TXDO�WRPD�WRGRV�RV�FXLGDGRV�SDUD�
SDUDOHOL]DomR�GDV�WDUHIDV�DWUDYpV�GRV�FOXVWHU��TXH�HP�JHUDO�SRVVXL�XPD�JUDQGH�TXDQWLGDGH�GH�
Q~FOHRV��7DPEpP�ILFDP�VRE�UHVSRQVDELOLGDGH�GR�VLVWHPD�GH�H[HFXomR��D�PDQLSXODomR�GH�IDOKDV�HP�
PiTXLQDV�H�D�RUJDQL]DomR�GD�LQWHUFRPXQLFDomR�HQWUH�RV�QyV�GR�FOXVWHU��GH�IRUPD�D�ID]HU�XP�XVR�
RWLPL]DGR�GD�UHGH�H�GRV�GLVFRV��'($1��*+(0$:$7��������+$6+(0�HW�DO����������

$LQGD�TXH�R�0DS5HGXFH GLPLQXtVVH�EDVWDQWH�D�FRPSOH[LGDGH�GR�GHVHQYROYLPHQWR�GH�
DOJRULWPRV�SDUDOHORV��HP������IRL�LQLFLDGR�QD�8QLYHUVLGDGH�GH�%HUNHOH\�R�SURMHWR�$SDFKH�6SDUN���
7DO�SURMHWR�HVWDEHOHFHX�FRPR�SULQFLSDO�REMHWLYR�D�FRQVWUXomR�GH�XP�DPELHQWH�XQLILFDGR�SDUD�
SURFHVVDPHQWR�GLVWULEXtGR�GH�GDGRV��FXMR�PRGHOR�GH�SURJUDPDomR�YLHVVH�D�VHU�VHPHOKDQWH�DR�
PRGHOR�0DS5HGXFH��(QWUHWDQWR��FRQVLGHUDQGR�D�LPSRUWDQWH�DEVWUDomR�GH�GDGRV�GHQRPLQDGD�
5HVLOLHQW�'LVWULEXWHG�'DWD �5''���(VVD�DEVWUDomR�IRL�FRQVLGHUDGD�FRPR�VHQGR�D�PDLV�LPSRUWDQWH��
FRQWULEXLomR��XPD�YH]�TXH�SHUPLWH�TXH�REMHWRV�VHMDP�WROHUDQWHV�D�IDOKDV�H�SDUWLFLRQDGRV�DWUDYpV�GR�
FOXVWHU�FRPSXWDFLRQDO� 2V�5''V�SRGHP�VHU�PDQLSXODGRV�HP�SDUDOHOR��R�TXH�SHUPLWH�R�JDQKR�GH�
GHVHPSHQKR�QDV�DSOLFDo}HV��8VXiULRV�SRGHP�FULDU�XP�5''�SHOD�DSOLFDomR�GH�WUDQVIRUPDo}HV��
VHQGR�TXH�DV�PDLV�FRQKHFLGDV�VmR�RV�ILOWURV��ILOWHUV���PDSHDPHQWRV��PDS��H�DJUXSDPHQWRV��JURXS�
E\���2�6SDUN�WRUQD�SRVVtYHO�WUDEDOKDU�FRP�XPD�PDLRU�YDULHGDGH�GH�WLSRV�GH�FDUJD�GH�WUDEDOKR�
FRPSXWDFLRQDO��TXH�DQWHV�GH�VHX�GHVHQYROYLPHQWR�QHFHVVLWDYD�GH�GLIHUHQWHV�PRWRUHV�GH�
SURFHVVDPHQWR�SDUD�WUDWDU�VLWXDo}HV�HP�TXH�VH�QHFHVVLWDYD�WUDEDOKDU�FRP�64/��RX�FRP�VWUHDPLQJ��
RX�FRP�DSUHQGL]DJHP�GH�PiTXLQD�H�SURFHVVDPHQWR�GH�JUDIRV��1R�6SDUN�WRGDV�HVVDV�VLWXDo}HV�
PHQFLRQDGDV�HVWmR�HPEXWLGDV�QR�Q~FOHR�GH�VHX�PRWRU��2V�SULQFLSDLV�EHQHItFLRV�RIHUHFLGRV�SHOR�
6SDUN�VmR������$SOLFDo}HV�PDLV�IDFLOPHQWH�GHVHQYROYLGDV�DWUDYpV�GD�$3,�XQLILFDGD�RIHUHFLGD�QR�
IUDPHZRUN������0DLRU�HILFLrQFLD�QDV�WDUHIDV�TXH�GHPDQGHP�SURFHVVDPHQWR�FRPELQDGR��RX�VHMD��XP�
VLVWHPD�FXMR�SULPHLUR�PyGXOR�SUHSDUH�LQIRUPDo}HV�D�SDUWLU�GD�EDVH�GH�GDGRV�H�DV�DUPD]HQH�SDUD�XP�
RXWUR�PRWRU�RX�VLVWHPD�SURFHVVDU�HVVDV�LQIRUPDo}HV��1R�6SDUN�WRGR�HVVH�SURFHVVR�SRGH�VHU�IHLWR�GH�
IRUPD�LQWHJUDGD��VREUH�RV�PHVPRV�GDGRV�H�PXLWDV�YH]HV�HP�PHPyULD��0DLV�LQIRUPDo}HV�D�UHVSHLWR�
GHVVH�IUDPHZRUN SRGHP�VHU�REWLGDV�HP��63$5.��������

���� 4XDOLGDGH�GR�VROR��46�
2V�HIHLWRV�GLIHUHQFLDGRV�QRV�DWULEXWRV�GR�VROR��GHYLGR�DR�WLSR�GH�SUHSDUR��FDUDFWHUtVWLFR�GH�FDGD�

VLVWHPD�GH�FXOWLYR��VmR�GHSHQGHQWHV�GR�WUkQVLWR�GH�PiTXLQDV��GR�WLSR�GH�HTXLSDPHQWR�XWLOL]DGR��GR�
PDQHMR�GRV�UHVtGXRV��GDV�FRQGLo}HV�GH�XPLGDGH�GR�VROR�QR�PRPHQWR�GR�SUHSDUR��$�UHODomR�HQWUH�R�
PDQHMR�H�D�TXDOLGDGH�GR�VROR�SRGH�VHU�DYDOLDGD�SHOR�FRPSRUWDPHQWR�GH�LQGLFDGRUHV�GD�TXDOLGDGH�GR�
VROR�TXH�SRGHP�VHU�FODVVLILFDGRV��GH�XP�PRGR�JHUDO��HP�TXDWUR�JUXSRV��YLVXDLV��ItVLFRV��TXtPLFRV�H�
ELROyJLFRV��(PERUD�HVWD�GLYLVmR�HP�JUXSRV�VHMD�XVXDO��p�LPSRUWDQWH�VDOLHQWDU�TXH�HVWHV�DWULEXWRV�H�
SURFHVVRV��HP�VXD�PDLRULD��VmR�LQWHU�UHODFLRQDGRV��2V�LQGLFDGRUHV�YLVXDLV�SRGHP�VHU�REWLGRV�D�SDUWLU�
GD�LQWHUSUHWDomR�GH�IRWRJUDILDV�REWLGDV�FRP�DHURQDYHV�WULSXODGDV�RX�GURQHV��RX�DLQGD�FRP�LPDJHQV�
GH�VDWpOLWHV��RX�DWUDYpV�GH�REVHUYDo}HV�GLUHWDV��YHUGDGH�GH�FDPSR���FRPR�D�H[SRVLomR�GR�VXEVROR��
PXGDQoD�GH�FRU�GR�VROR��HVFRUULPHQWR�VXSHUILFLDO��UHVSRVWD�GD�SODQWD��HVSpFLHV�GH�SODQWDV�GDQLQKDV�
SUHGRPLQDQWHV��HQWUH�RXWUDV��



���

���� 2UJDQL]DomR�GR�PRGHOR�SDUDOHOR�SDUD�DYDOLDomR�GH�ULVFR�QD�TXDOLGDGH�GR�VROR
2�PRGHOR�GH�LQWHJUDomR�GRV�ULVFRV�p�EDVHDGR�QD�PHWRGRORJLD�SURSRVWD�SRU�&UXYLQHO�H�

FRODERUDGRUHV��&589,1(/�HW�DO����������RQGH�R�ULVFR�LQWHJUDGR�p�IUXWR�GD�LQWHUVHFomR�GDV�
SUREDELOLGDGHV�VREUH�DV�IDL[DV�GH�YDORUHV�GDV�YDULiYHLV�SUp�VHOHFLRQDGDV��

�� 5HVXOWDGRV�H�'LVFXVVmR
$�SDUWLU�GD�QHFHVVLGDGH�GH�TXDOLILFDomR�GR�VROR�FRPR�XP�GRV�HOHPHQWRV�SDUD�PDSHDPHQWR�GRV�

ULVFRV�DJUtFRODV��VH�HVWDEHOHFHX�XP�PRGHOR�SDUDOHOR�TXH�XWLOL]D�RV�LQGLFDGRUHV�ItVLFRV��TXtPLFRV�H�
ELROyJLFRV�GR�VROR�QD�UHJLmR�GH�LQWHUHVVH��FRQIRUPH�GHVFULWR�QD�(T�����&RQIRUPH�DSUHVHQWDGR�QD�(T��
��R�UHVXOWDGR�GD�SUREDELOLGDGH�GD�TXDOLGDGH�GR�VROR�SDVVRX�D�VHU�IXQomR�GD�LQWHUVHFomR�GDV�
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PXOWLFRUH� $�SDUWLomR�GRV�GDGRV�VH�Gi�GH�IRUPD�TXH�FDGD�Qy�UHFHEH�XPD�LPDJHP��GD�TXDO�LUi�H[WUDLU�
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���

LQGLFDGRUHV�GD�TXDOLGDGH�GR�VROR��TXDLV�GHYHUmR�VHU�LQVHULGRV�QR�VLVWHPD�DWUDYpV�GD�EDVH�GH�GDGRV��
DVVLP�FRPR�VREUH�DV�FRQGLo}HV�QHFHVViULDV�SDUD�R�HVWDEHOHFLPHQWR�GH�XP�PDSD�GH�ULVFR�GD�UHJLmR�
GH�LQWHUHVVH��3DUD�FDGD�SL[HO�GR�PDSD�GD�UHJLmR�GH�LQWHUHVVH��VH�ID]�R�FiOFXOR�GD�LQWHJUDomR�GH�
SUREDELOLGDGHV�GH�IRUPD�SDUDOHOD��SDUD�VH�REWHU�R�UHVXOWDGR��

$SHVDU�GH�DXPHQWDU�D�FRPSOH[LGDGH�GR�DOJRULWPR�GH�PDSHDPHQWR�GRV�ULVFRV��DR�VH�LQVHULU�
PRPHQWRV�QR�FyGLJR�SDUD�HVWDEHOHFLPHQWR�GH�FRPXQLFDomR�HQWUH�RV�QyV��R�XVR�GR�$SDFKH�6SDUN�
FRQWULEXL�SDUD�TXH�VH�DSOLTXH�D�VROXomR�SURSRVWD�HP�VLWXDo}HV�RQGH�VH�SRGH�WHU�DOWD�UHVROXomR�QRV�
PDSDV�GH�ULVFR��1HVVD�VLWXDomR�R�XVR�GH�DUTXLWHWXUD�FRQYHQFLRQDO�VH�WRUQD�SURLELWLYR�GDGD�D�
GHPDQGD�GH�PHPyULD�H�YHORFLGDGH�GH�SURFHVVDPHQWR�

�� &RQFOXV}HV
2�XVR�GH�DUTXLWHWXUDV�SDUDOHODV�GH�SURFHVVDPHQWR�GH�GDGRV�FRPELQDGDV�FRP�D�SODWDIRUPD�

$SDFKH�6SDUN�WHP�VLGR�EDVWDQWH�XWLOL]DGR�HP�VLWXDo}HV�GH�JUDQGHV�YROXPHV�GH�GDGRV��(VWH�WUDEDOKR�
DSUHVHQWRX�D�PRGHODJHP�GH�XP�DOJRULWPR�SDUDOHOR�SDUD�D�JHUDomR�GH�PDSDV�GH�ULVFRV�j�TXDOLGDGH�GH�
VROR��2V�UHVXOWDGRV�LQGLFDP�TXH�DOpP�GR�FDUiWHU�LQRYDGRU�Ki�JUDQGH�SRWHQFLDO�SDUD�JDQKR�GH�
GHVHPSHQKR��DVVLP�FRPR��SDUD�REWHQomR�GH�PDSDV�GH�ULVFR�FRQVLGHUDQGR�DV�SUREDELOLGDGHV�GH�
RFRUUrQFLD�GDV�YDULiYHLV�H�VXD�LQWHJUDomR�HP�XPD�ILJXUD�GH�PpULWR�SDUD�DQiOLVH�VLVWrPLFD��

$JUDGHFLPHQWRV
(VWH�WUDEDOKR�UHFHEH�DSRLR�ILQDQFHLUR�GD�)XQGDomR�GH�$PSDUR�j�3HVTXLVD�GR�(VWDGR�GH�6mR�

3DXOR� �)$3(63��� 3URFHVVR� ������������ YLD� FRQYrQLR� TXH� HQYROYH� D� ,%0� %UDVLO H� D� (PSUHVD�
%UDVLOHLUD� GH� 3HVTXLVD� $JURSHFXiULD� �(PEUDSD��� 2V� DXWRUHV� WDPEpP� DJUDGHFHP� R� DSRLR�
LQVWLWXFLRQDO�GD�8QLYHUVLGDGH�)HGHUDO�GH�0DWR�*URVVR��8)07��H�GR�,QVWLWXWR�)HGHUDO�GH�6mR�3DXOR�

5HIHUrQFLDV
$1'5(:6��6��6���.$5/(1��'��/���&$0%$5'(//$��&��$��7KH�6RLO�0DQDJHPHQW�$VVHVVPHQW�

)UDPHZRUN��$�4XDQWLWDWLYH�6RLO�4XDOLW\�(YDOXDWLRQ�0HWKRG����6RLO�6FLHQFH�6RFLHW\�RI�$PHULFD�
-RXUQDO��Y������S������±������������

&281&,/��1��5��6RLO�DQG�ZDWHU�TXDOLW\��DQ�DJHQGD�IRU�DJULFXOWXUH��>V�O�@�1DWLRQDO�$FDGHPLHV�3UHVV��
������

&589,1(/�� 3�� (�� HW� DO�� $YDOLDomR� GH� PRGHORV� SDUD� HVWDEHOHFLPHQWR� GH� ILJXUD� GH� ULVFR� GH�
RFRUUrQFLD�GD�6LJDWRND�1HJUD�HP�EDQDQDLV��(PEUDSD�,QVWUXPHQWDomR�'RFXPHQWRV��,1)27(&$�
(���S������������

&589,1(/�� 3�� (�� HW� DO�� )HUUDPHQWD� GLJLWDO� DYDQoDGD� SDUD� R� JHUHQFLDPHQWR� GH� ULVFRV� DJUtFRODV��
'LVSRQtYHO� HP�� �KWWSV���EY�IDSHVS�EU�SW�DX[LOLRV��������IHUUDPHQWD�GLJLWDO�DYDQFDGD�SDUD�R�
JHUHQFLDPHQWR�GH�ULVFRV�DJULFRODV�!��

'($1��-���*+(0$:$7��6��0DS5HGXFH��6LPSOLILHG 'DWD�3URFHVVLQJ�RQ�/DUJH�&OXVWHUV��&RPPXQ��
$&0��Y������Q�����S�����±�����������

+$6+(0��,��$��7��HW�DO��0DS5HGXFH��5HYLHZ�DQG�RSHQ�FKDOOHQJHV��6FLHQWRPHWULFV��Y�������Q�����S��
���±�����������

61$.,1��9��9�HW�DO��7KH�V\VWHP�RI�DVVHVVPHQW�RI�VRLO�GHJUDGDWLRQ��6RLO�7HFKQRORJ\��Y�����Q�����S��
���±�����������

63$5.�� $�� $SDFKH� 6SDUN� � /LJKWQLQJ�IDVW� XQLILHG� DQDO\WLFV� HQJLQH�� 'LVSRQtYHO� HP��
�KWWSV���VSDUN�DSDFKH�RUJ�!��$FHVVR�HP�����VHW��������

6801(5��0��(��+DQGERRN�RI�VRLO�VFLHQFH��>V�O�@�&5&�SUHVV��������
=$+$5,$��0��HW�DO��$SDFKH�6SDUN��$�8QLILHG�(QJLQH�IRU�%LJ�'DWD�3URFHVVLQJ��&RPPXQ��$&0��Y��

����Q������S����±����������


