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$JUDGHoR� DR� PHX� RULHQWDGRU�� 'DQLHO� *X]PiQ� 'HO� 5LR� SHOR� DSRLR� QR�

GHVHQYROYLPHQWR�GHVWD�SHVTXLVD�

$JUDGHoR LPHQVDPHQWH� D WRGRV� RV� LQWHJUDQWHV� GD� (TXLSH� /HYLDWm�� RV� TXDLV�

IRUDP� SULPRUGLDLV� SDUD� TXH� HVWH� WUDEDOKR� WLYHVVH� VHQWLGR�� (P� HVSHFLDO� DRV� PHXV�

JUDQGHV� DPLJRV�� -KRUGDQ� 2OLYHLUD� &DUORV� &KLUDQR� -RVp� 9HQtFLXV� -XDQ� /HQQRQ�

'DQLHO�%UDJD H�7iVVLD�&DUROLQD SRU�VHPSUH�HVFXWDUHP DV�PDLV H[WUDYDJDQWHV LGHLDV�

H�VHPSUH�DSRLDUHP�DV�PDLV�SRVVtYHLV�

$JUDGHoR�SHOD�JUDQGH�DMXGD QD�SDUWH�1DYDO�GHVWH�WUDEDOKR�DR�5HQDWR�2OLYHLUD��

SRU�VHPSUH�VH�PRVWUDU�VROtFLWR�

$JUDGHoR� DRV PHXV� DPLJRV� GR� FXUVR�� HVSHFLDOPHQWH� DR� 3DWHUVRQ� 3UDGR� H�

'D\DQH� $JXLDU� SRU� GXUDQWH� JUDQGH� WHPSR� WHUPRV� HQIUHQWDGR� RV� PDLV� GLYHUVRV�

GHVDILRV�GR�FXUVR�

$JUDGHoR�HVSHFLDOPHQWH�j�SURIHVVRUD�,QJULG�*DGHOKD�SRU�VHPSUH�VH�LPSRUWDU�

FRP�RV�PDLV�GLYHUVRV�SUREOHPDV�H�VHPSUH�WUDEDOKDU�QD�VROXomR�GHOHV��

$JUDGHoR�j�$QD�3DXOD�SHOD�FRPSUHHQVmR��DSRLR�H�SDUFHULD��PXLWR�LPSRUWDQWHV�

SDUD�D�FRQFOXVmR�GHVWH�WUDEDOKR�

$JUDGHoR�DR�$GDP�.HYLQ��'DYLG�0RXUD�� )iELR�1DVFLPHQWR��0DUFHOR�'LER�H�

WRGRV�PHXV�DPLJRV�SHORV�yWLPRV�PRPHQWRV�SDVVDGRV�
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2�SUHVHQWH�WUDEDOKR�WHP�FRPR�REMHWLYR�R�GHVHQYROYLPHQWR�GH�XP�DOJRULWPR�GH�

SUHYLVmR H�RWLPL]DomR�GH�GHVHPSHQKR�GH�XPD�HPEDUFDomR�VRODU�GR� WLSR�FDWDPDUm�

YLVDQGR� HILFLrQFLD� HQHUJpWLFD�� 2� DOJRULWPR� p� EDVHDGR� QD� DQiOLVH� WHyULFD� GR�

GHVHPSHQKR�GH�XPD�HPEDUFDomR�VRODU�FDWDPDUm�SDUD�YiULRV�UHJLPHV�GH�YHORFLGDGH�

H�FRQVXPR�GH�HQHUJLD��3RU�PHLR�GD�XWLOL]DomR�GR�VRIWZDUH GH�PRGHODJHP�H�VLPXODomR�

QDYDO�PDU[VXUI D�FXUYD�GH�UHVLVWrQFLD�DR�DYDQoR�IRL�REWLGD��DVVLP�VHUi�SRVVtYHO�SUHYHU�

R�FRPSRUWDPHQWR�GD�HPEDUFDomR�QRV�PDLV YDULDGRV�FHQiULRV��2�DOJRULWPR�FRQVLGHUD�

D�FXUYD�JHUDGD�SHOR�PDU[VXUI H� WUDEDOKD�FRP�XPD� OyJLFD� UHFXUVLYD�SDUD�RWLPL]DU�R�

GHVHPSHQKR�GD�HPEDUFDomR�EDVHDGD�QD�GLVWkQFLD�D�VHU�SHUFRUULGD�SRU�HVWD��)RUDP�

UHDOL]DGRV�WHVWHV�SUiWLFRV�FRP�D�DTXLVLomR�GRV�GDGRV�GH�YHORFLGDGH��WHQVmR�GR�EDQFR�

GH�EDWHULDV��FRUUHQWH�GUHQDGD�SHOR�PRWRU�H�SRVLomR�JHRJUiILFD�GD�HPEDUFDomR�D�ILP�

GH�VH�REWHU�GDGRV�SUiWLFRV�SDUD�SRVWHULRUPHQWH�FRPSDUD�ORV�DRV�WHyULFRV��R�UHVXOWDGR�

IRL TXH� R� DOJRULWPR� FRQVHJXLX� SUHYHU� DSUR[LPDGDPHQWH� R� GHVHPSHQKR� SUiWLFR� GD�

HPEDUFDomR�� DVVLP� R� WHVWH� VHUYLX� SDUD� YDOLGDU� R� DOJRULWPR� H� DLQGD� IRPHQWDU� R�

PHOKRUDPHQWR�GHVWH��

3DODYUDV�FKDYH��2WLPL]DomR� (ILFLrQFLD�(QHUJpWLFD��(PEDUFDomR�6RODU�&DWDPDUm�
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7KH�SUHVHQW�ZRUN�KDV�WKH�REMHFWLYH�RI�GHYHORSLQJ�DQ�DOJRULWKP�RI�SUHGLFWLRQ�

DQG�RSWLPL]DWLRQ�RI�WKH�SHUIRUPDQFH�RI�D�VRODU�YHVVHO�RI�WKH�FDWDPDUDQ�W\SH��DLPLQJ�DW�

HQHUJ\� HIILFLHQF\�� 7KH� DOJRULWKP� LV� EDVHG� RQ� WKH� WKHRUHWLFDO� DQDO\VLV� RI� WKH�

SHUIRUPDQFH� RI� D� VRODU� FDWDPDUDQ� YHVVHO� IRU� YDULRXV� VSHHG� UHJLPHV� DQG� HQHUJ\�

FRQVXPSWLRQ�� 7KURXJK� WKH� XVH� RI� QDYDO� PRGHOLQJ� DQG� VLPXODWLRQ� VRIWZDUH�� WKH�

UHVLVWDQFH�FXUYH�WR�SURJUHVV�ZDV�VHW�XS��DV�ZHOO�DV� LW�ZLOO�EH�SRVVLEOH� WR�SUHGLFW�WKH�

YHVVHO
V�EHKDYLRU�LQ�VHYHUDO�VFHQDULRV��7KH�DOJRULWKP�WKH�DOJRULWKP�FRQVLGHUV�WKH�FXUYH�

JHQHUDWHG E\�PDU[VXUI�DQG�ZRUNV�ZLWK�D�UHFXUVLYH�ORJLF�WR�RSWLPL]H�WKH�SHUIRUPDQFH�RI�

WKH� WUDQVSRUW� LQ� RUGHU� WR� EH� FRYHUHG� E\� LW�� 3UDFWLFDO� WHVWV� ZHUH� FDUULHG� RXW� IRU� WKH�

DFTXLVLWLRQ� RI� VSHHG�GDWD�� EDWWHU\� EDQN� YROWDJH�� FXUUHQW� GUDLQHG�E\ WKH�HQJLQH�DQG�

JHRJUDSKLFDO�SRVLWLRQ�RI�WKH�YHVVHO�LQ�RUGHU�WR�REWDLQ�SUDFWLFDO�GDWD�DQG�WKHQ�FRPSDUH�

WKHP�WR�WKHRULVWV� WKH�UHVXOW�ZDV�WKDW�WKH�DOJRULWKP�ZDV�DEOH�WR�SUHGLFW�DSSUR[LPDWHO\�

WKH�SUDFWLFDO�SHUIRUPDQFH�RI�WKH�YHVVHO��VR�WKH�WHVW�VHUYHG�WR�YDOLGDWH WKH�DOJRULWKP VWLOO�

IRPHQW�LW
V�LPSURYHPHQW�

.H\ZRUGV��2SWLPL]DWLRQ��(QHUJ\�(IILFLHQF\��&DWDPDUDQ�6RODU�%RDW�
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&RP� R� SDVVDU� GRV� DQRV�� R� FRQVXPR� GH� HQHUJLD� HOpWULFD� H� D� VXD�

GHSHQGrQFLD� YHP� FUHVFHQGR� GHYLGR� DR� XVR� GH� HTXLSDPHQWRV� HOpWULFRV� WDQWR�

LQGXVWULDLV� TXDQWR� GRPpVWLFRV� DFDUUHWDGRV� SHOR� GHVHQYROYLPHQWR� HFRQ{PLFR�

PXQGLDO��GHYLGR�D� LVVR�QRYDV� IRUPDV�GH�JHUDomR�H�JHUHQFLDPHQWR�GH�HQHUJLD�

YrP�VHQGR�HVWXGDGDV�FRP�R�LQWXLWR�GH�GHVHQYROYHU�WHFQRORJLDV�VXVWHQWiYHLV�TXH�

SRVVDP�GLPLQXLU�R�LPSDFWR�DPELHQWDO GH�IRUPD�D�JDUDQWLU�R�QmR�HVJRWDPHQWR�GRV�

UHFXUVRV�QDWXUDLV�H[LVWHQWHV��&$%5$/�HW�DO��������

$� HQHUJLD� VRODU� YHP� FUHVFHQGR� PXLWR� QRV� ~OWLPRV� DQRV� H� YHP� VH�

PRVWUDQGR� XPD� DOWHUQDWLYD� YLiYHO� SDUD� D� JHUDomR� GH� HQHUJLD� HOpWULFD�� QmR�

VRPHQWH� SDUD� R� XVR� UHVLGHQFLDO� PDV� WDPEpP� SDUD� VHU� XWLOL]DGD� HP� YHtFXORV�

HOpWULFRV��DXPHQWDQGR�D�VXD�DXWRQRPLD��(YHQWRV�FRPR�R�'HVDILR�6RODU�%UDVLO�

EXVFDP� PDQHLUDV� GH� LQFHQWLYDU� R� GHVHQYROYLPHQWR� H� LQWHJUDomR� GH� IRUPDV�

UHQRYiYHLV�GH�HQHUJLD�HP�HPEDUFDo}HV�HOpWULFDV�

$ ILQDOLGDGH� GHVWH� WUDEDOKR� p� DSUHVHQWDU� XP� DOJRULWPR� FDSD]� GH�

DXWRPDWL]DU� FiOFXORV� GH� GHVHPSHQKR�� DXWRQRPLD� H� RWLPL]DomR GH� XPD�

HPEDUFDomR�PRYLGD�D�HQHUJLD�VRODU�TXH�SDUWLFLSD�GR�'HVDILR�6RODU�%UDVLO�

7HP�VH� FRPR� WHPD� R� GHVHQYROYLPHQWR� GH�XP�DOJRULWPR� GH� SUHYLVmR� H�

RWLPL]DomR�GH�GHVHPSHQKR�GH�XPD�HPEDUFDomR�VRODU�GR�WLSR�FDWDPDUm�YLVDQGR�

HILFLrQFLD�HQHUJpWLFD�

2�'HVDILR�6RODU�%UDVLO�p�XPD�FRPSHWLomR�GH�EDUFRV�HOpWULFRV�PRYLGRV�D�

HQHUJLD� VRODU� TXH� WHP� FRPR� SULQFLSDO� REMHWLYR GHVFREULU� TXDO� HPEDUFDomR�

FRQVHJXH�PHOKRU�JHULU�VXD�HQHUJLD�D�ERUGR�GD�PDQHLUD�PDLV�HILFLHQWH�SRVVtYHO�H�

DVVLP�WHUPLQDU�DV�GLYHUVDV�SURYDV�GD�FRPSHWLomR�QR WHPSR�PtQLPR VHP�TXH�D�

EDWHULD� VHMD� GUHQDGD SRU� FRPSOHWR�� &RQKHFHU� RV� SDUkPHWURV� GR� VLVWHPD�

SURSXOVLYR�p�HVVHQFLDO� SDUD�SUHYHU�R�GHVHPSHQKR�GD�HPEDUFDomR�QDV YiULDV�

VLWXDo}HV�GD�FRPSHWLomR��XPD�YH]�TXH�RV�FLUFXLWRV�GHVWD�QmR�VmR�GHILQLGRV�FRP�

JUDQGH�DQWHFHGrQFLD��3RU�LVVR�Ki�D�QHFHVVLGDGH�GH�DXWRPDWL]DU�RV�FiOFXORV�GH�

GHVHPSHQKR SDUD� GHILQLomR� GH XPD� HVWUDWpJLD TXH� VHUi� XWLOL]DGD� SHOR� SLORWR�

EDVHDGR�QR�UHJLPH�GH�FRQVXPR�HQHUJpWLFR�GD�HPEDUFDomR�

$GRWRX�VH� FRPR� KLSyWHVH� D� SRVVLELOLGDGH� GH GHVHQYROYHU�� XWLOL]DQGR�

PRGHODJHP�PDWHPiWLFD�� XP�DOJRULWPR� FDSD]�GH�SUHYHU� H� GLVFULPLQDU R� SRQWR�

yWLPR�GH GHVHPSHQKR�GH�XPD�HPEDUFDomR�HOpWULFD�PRYLGD�D�HQHUJLD�VRODU�HP�
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YiULRV�UHJLPHV�GH�GHVFDUJD�GD EDWHULD�

2�REMHWLYR JHUDO GHVWD SHVTXLVD�p GHVHQYROYHU�XP�DOJRULWPR GH�SUHYLVmR�

H�RWLPL]DomR�DWUDYpV�GD�PRGHODJHP�PDWHPiWLFD� TXH IRUQHoD�R�SRQWR�GH�Pi[LPR�

GHVHPSHQKR�GH�XPD�HPEDUFDomR�VRODU�GR�WLSR�FDWDPDUm SDUD�GLYHUVRV�UHJLPHV�

GH�GHVFDUJD�GD�EDWHULD�YLVDQGR�HILFLrQFLD�HQHUJpWLFD�H�yWLPR�IXQFLRQDPHQWR�

'HQWUH�RV�REMHWLYRV�HVSHFtILFRV�SRGH�VH�GHVWDFDU�

D� 5HDOL]DU�R�OHYDQWDPHQWR�ELEOLRJUiILFR�GDV�iUHDV�UHODFLRQDGDV�D SHVTXLVD�

E� (VWXGDU�RV�SDUkPHWURV�SHUWLQHQWHV�DR�IXQFLRQDPHQWR�GH�XPD�HPEDUFDomR�

VRODU�GR�WLSR�FDWDPDUm�

F� 5HDOL]DU�XPD�PRGHODJHP�PDWHPiWLFD�GH�XP�EDUFR�VRODU�GR�WLSR�FDWDPDUm�

G� 'HVHQYROYHU� XP�DOJRULWPR�SDUD� SUHYLVmR�GH�GHVHPSHQKR�GH�XP�EDUFR�

VRODU�GR�WLSR�FDWDPDUm�

H� 2EWHU� RV� GDGRV� SUiWLFRV� GD� HPEDUFDomR� SDUD� GLYHUVRV� UHJLPHV� GH�

GHVFDUJD�GD�EDWHULD YLVDQGR�HILFLrQFLD�HQHUJpWLFD�

I� 5HDOL]DU� D� FRPSDUDomR� GR� GHVHPSHQKR� REWLGR� WHRULFDPHQWH� FRP� R�

GHVHPSHQKR�SUiWLFR�GD�HPEDUFDomR�

2� SULQFLSDO� PRWLYR SDUD� R� GHVHQYROYLPHQWR� GHVWH� WUDEDOKR� IRL� D�

QHFHVVLGDGH� GH� FRQKHFHU� RV� SDUkPHWURV� GH� GHVHPSHQKR� GD� HPEDUFDomR�

3RUDTXr�GD�HTXLSH�/HYLDWm�H�D�SDUWLU�GLVVR�VHU�FDSD]�GH�FRQKHFHU�D�YHORFLGDGH�

yWLPD�HP�FDGD�SHUFXUVR�GD�FRPSHWLomR�'HVDILR�6RODU�%UDVLO��YLVWR�TXH�R�VLVWHPD�

SRVVXL�XPD�TXDQWLGDGH�GH�HQHUJLD� OLPLWDGD�SHOD�FRPSHWLomR�H�FRQVHJXLU�JHULU�

HVVHV� UHFXUVRV�HILFLHQWHPHQWH�p�GH� IXQGDPHQWDO� LQWHUHVVH�SDUD�TXH�D�HTXLSH�

SRVVD�FKHJDU�D�WHU�ERQV�UHVXOWDGRV�

8P� RXWUR� PRWLYR� TXH� HVWLPXORX� VXD� HODERUDomR IRL� D� VXD�

LQWHUGLVFLSOLQDULGDGH� SRLV� D� QHFHVVLGDGH� GH� FRQKHFHU� RV� SDUkPHWURV� GD�

HPEDUFDomR� QmR� HQYROYH DSHQDV� JUDQGH]DV� GH� HQJHQKDULD� HOpWULFD� PDV�

WDPEpP�GH�PHFkQLFD�H�QDYDO R�TXH�FRQWULEXL�SDUD�R�FUHVFLPHQWR� WpFQLFR�GRV�

LQWHJUDQWHV�GD�HTXLSH�/HYLDWm�

3DUD�D�H[SRVLomR�GRV�DVVXQWRV�DERUGDGRV��GH�IRUPD�FODUD�H�REMHWLYD��

HVWH�WUDEDOKR�HVWi�GLYLGR�HP���FDStWXORV��DOpP�GDV�UHIHUrQFLDV�

&DStWXOR� ,� � 5HIHUHQFLDO� 7HyULFR�� DSUHVHQWD� RV� FRPSRQHQWHV�

IXQGDPHQWDLV�GH�EDUFR�HOpWULFR�PRYLGR�D�HQHUJLD�VRODU��DOpP�GH�DERUGDU�VREUH�

RV�DPELHQWHV�GH�GHVHQYROYLPHQWR�H�DV� IHUUDPHQWDV�PDWHPiWLFDV�QHFHVViULDV�
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SDUD�D�PRGHODJHP�GD�HPEDUFDomR�

&DStWXOR� ,,� ± 0DWHULDLV� H� PpWRGRV�� GHVFUHYHUi GHWDOKDGDPHQWH� RV�

SDUkPHWURV�GD�PRGHODJHP�GD�HPEDUFDomR�DOpP�GRV�SURFHGLPHQWRV�UHDOL]DGRV�

GXUDQWH�D�LPSOHPHQWDomR�GR�SURMHWR�

&DStWXOR�,,, ± 5HVXOWDGRV�2EWLGRV��DSUHVHQWDUi RV�UHVXOWDGRV�REWLGRV�DR�

GHFRUUHU�GR�GHVHQYROYLPHQWR�GD�SHVTXLVD�



��

� 5()(5(1&,$/�7(Ï5,&2

����'(6$),2�62/$5�%5$6,/

2�'HVDILR� 6RODU� %UDVLO� p� XPD� FRPSHWLomR�� RQGH� HTXLSHV� GH� GLYHUVDV�

XQLYHUVLGDGHV�GR�%UDVLO�SDUWLFLSDP�SURMHWDQGR�H�FRQVWUXLQGR�EDUFRV�PRYLGRV�j�

HQHUJLD� VRODU�� GHPRQVWUDQGR� D� LPSRUWkQFLD� H� YDQWDJHQV� GR� XVR� GH� HQHUJLDV�

UHQRYiYHLV�FRPR�IRUPDV�DOWHUQDWLYDV�GH�DSURYHLWDU�H�XWLOL]DU�HVVH�WLSR�GH�HQHUJLD��

$�H[LVWrQFLD�GH�FRPSHWLo}HV�HQWUH�XQLYHUVLGDGHV�GHVSHUWD�D�EXVFD�H�WURFD�SRU�

FRQKHFLPHQWR� WDQWR� FLHQWtILFR� TXDQWR� SUiWLFR�� WHQGR� FRPR� SULQFLSDO� REMHWLYR�

SURPRYHU� D� LQWHJUDomR� HQWUH� DOXQRV�� &RPR� VH� WUDWD� GH� XPD� FRPSHWLomR� DV�

HTXLSHV� GHYHP� DWHQGHU� GLYHUVDV� HVSHFLILFDo}HV� FRQWLGDV� QR� UHJXODPHQWR� H�

WDPEpP� SULQFLSDOPHQWH� VXSHUDU� RV� SURMHWRV� DSUHVHQWDGRV� SHORV� GHPDLV�

SDUWLFLSDQWHV�� $� SURSRVWD� GR� 'HVDILR� 6RODU� %UDVLO� p� TXH� FDGD� HTXLSH� SRVVD�

DSUHVHQWDU�XP�EDUFR�FRP�VLVWHPD�LVRODGR�GH�DSURYHLWDPHQWR�GD�HQHUJLD�VRODU�

IRWRYROWDLFD� SURSRUFLRQDQGR� jV� HTXLSHV� D� H[HFXomR� GH� SURMHWRV� FRPSOH[RV��

YLVDQGR�D�HILFLrQFLD�GR�EDUFR�EHP�FRPR�R�DSURYHLWDPHQWR�Pi[LPR�GH�HQHUJLD�

VRODU�H�VHX�DUPD]HQDPHQWR�FRPR�QD�HVFROKD�GDV�EDWHULDV��PRQWDJHP GR�EDQFR�

GH�EDWHULDV�H�HVFROKD�GR�PRWRU��(VVH�WLSR�GH�HYHQWR�SURPRYH�XPD�LQWHJUDomR�

HQWUH�RV�GLYHUVRV�FXUVRV�GH�(QJHQKDULD��RQGH�RV�LQWHJUDQWHV�SRGHP�FRQKHFHU�

RXWURV� FXUVRV� GH� XPD� SHUVSHFWLYD� GLIHUHQWH�� GR� SRQWR� GH� YLVWD� SUiWLFR�

FRQWULEXLQGR�GD�VXD�IRUPD�QR�SURMHWR��&$%5$/�HW�DO��������

����%$5&2�62/$5

8P�EDUFR�SURSXOVLRQDGR�SRU�HQHUJLD�VRODU�p�IRUPDGR�SRU�XP�FRQMXQWR�GH�

VXEVLVWHPDV� H� HOHPHQWRV� TXH� WRUQDP� SRVVtYHO� D� FDSWXUD� GD� HQHUJLD� HOpWULFD�

JHUDGD� SHORV� SDLQpLV� IRWRYROWDLFRV� H� VHX� DUPD]HQDPHQWR� HP� HOHPHQWRV�

DUPD]HQDGRUHV�HVSHFtILFRV��6,/9$���������2�GLDJUDPD�GH�EORFRV�GR�VXEVLVWHPD�

HOpWULFR�GH�XPD HPEDUFDomR VRODU SRGH�VHU�REVHUYDGR�QD�ILJXUD���
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)LJXUD��� 6XEVLVWHPD�(OpWULFR�GD�HPEDUFDomR

)RQWH��$XWRU

&RPSOHWDQGR�R�VLVWHPD�GH�XPD HPEDUFDomR�DLQGD�UHVWDP�R�VXEVLVWHPD�

PHFkQLFR�TXH p UHVSRQViYHO�SRU�WUDQVPLWLU�D�HQHUJLD�PHFkQLFD�URWDWyULD�GR�PRWRU�

DWp� R� KpOLFH� H� R� VXEVLVWHPD� QDYDO� TXH� p� FRPSRVWR� SHOD� HVWUXWXUD� ItVLFD� GD�

HPEDUFDomR��

����� 3DLQHO�6RODU

2�SDLQHO�RX�PyGXOR�IRWRYROWDLFR�p�XP�FRQMXQWR�GH�FpOXODV�IRWRYROWDLFDV�

PRQWDGDV�HP�XPD�HVWUXWXUD�UtJLGD�H�FRQHFWDGDV�HOHWULFDPHQWH��8PD�FpOXOD�p�R�

GLVSRVLWLYR�EiVLFR�TXH�SURGX]�SRXFD�HQHUJLD�H�SRVVXL�XPD�WHQVmR�HOpWULFD�PXLWR�

EDL[D�� SRU� LVVR� D� QHFHVVLGDGH� GH� DVVRFLDomR� GH� YiULDV� FpOXODV� HP� VpULH� H�

SDUDOHOR� SDUD� DXPHQWDU� D� WHQVmR� H� D� FRUUHQWH� HOpWULFD� UHVSHFWLYDPHQWH�

�9,//$/9$�	�*$=2/,���������$�FpOXOD�p�IRUPDGD�SRU�PDWHULDLV�VHPLFRQGXWRUHV�

QR�TXDO�SRGH�VH�GHVWDFDU�R�VLOtFLR��D�JHUDomR�GH�HOHWULFLGDGH�RFRUUH�SHOR�HIHLWR�

IRWRYROWDLFR�RQGH�Ki�D H[FLWDomR�GRV�HOpWURQV�QD�SUHVHQoD�GH�OX]�VRODU��JHUDQGR�

XPD�GLIHUHQoD�GH�SRWHQFLDO�HQWUH�DV�FDPDGDV�3�H�1�TXH�DR� IHFKDU�R� FLUFXLWR�

SURGX]�VH�FRUUHQWH�HOpWULFD��2�SDLQHO�VRODU�XWLOL]DGR QD�HPEDUFDomR p�GD�PDUFD�

-LQNR6RODU� PRGHOR� -.0���3� GH� VLOtFLR� SROL� FULVWDOLQR� GRDGR� SDUD� DV� HTXLSHV�

FRPSHWLGRUDV�GR�'HVDILR�6RODU�%UDVLO�������VXDV�HVSHFLILFDo}HV��HP�FRQGLo}HV�

SDGU}HV�GH�WHVWH� VmR�PRVWUDGDV�QD�WDEHOD���
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7DEHOD���± (VSHFLILFDo}HV�GR�SDLQHO�IRWRYROWDLFR HP�67&�

)DEULFDQWH -LQNR6RODU
0RGHOR -.0���3

7LSR�GH�FpOXOD 6LOtFLR�3ROL�FULVWDOLQR����[����PP
1~PHUR�GH�FpOXODV �����[���

'LPHQV}HV ����[���[���PP
0DVVD �����NJ

&DERV�GH�VDtGD 789��[����PPð��FRPSULPHQWR������PP
3RWrQFLD�Pi[LPD��3PD[� ����:S

7HQVmR�GH�Pi[LPD�SRWrQFLD��9PS� �����9
&RUUHQWH�GH�Pi[LPD�SRWrQFLD��,PS� �����$
7HQVmR�GH�FLUFXLWR�DEHUWR��9RF� �����9
&RUUHQWH�GH�FXUWR�FLUFXLWR��,VF� �����9

(ILFLrQFLD �Ș� ������
7HPSHUDWXUD�GH�RSHUDomR ����&a����&
7HQVmR�Pi[LPD�GR�VLVWHPD �����9'&

&RUUHQWH�GR�IXVtYHO ���$

)RQWH��-LQNR�6RODU������

3RU� PHLR� GDV� HVSHFLILFDo}HV� IRUQHFLGDV� SHOR� IDEULFDQWH� p� SRVVtYHO�

GLVFULPLQDU� RV� SULQFLSDLV SDUkPHWURV� HOpWULFRV� TXH� FDUDFWHUL]DP� R� PyGXOR�

XWLOL]DGR��DV�HVSHFLILFDo}HV�FRPSOHWDV�GR�SDLQHO�IRWRYROWDLFR�XWLOL]DGR�HVWmR�QR�

$QH[R�$� 6HJXQGR�3LQKR�	�*DOGLQR��������RV�SULQFLSDLV�SDUkPHWURV�GH�XP�SDLQHO�

IRWRYROWDLFR�VmR�

x 7HQVmR� GH� SRWrQFLD� Pi[LPD �9PS��� p� D WHVmR HOpWULFD� TXH� R� PyGXOR�

IRUQHFH�TXDQGR�HVWi�QR�SRQWR�GH�Pi[LPD�SRWrQFLD�

x &RUUHQWH�GH�SRWrQFLD�Pi[LPD �,PS���p�D�FRUUHQWH�HOpWULFD�IRUQHFLGD�SHOR�

PyGXOR�TXDQGR�HVWH� WUDEDOKD�QR�SRQWR�GH�Pi[LPD�SRWrQFLD��e�FRQVLGHUDGD�D�

FRUUHQWH�QRPLQDO�GR�PyGXOR�IRWRYROWDLFR�

x 3RWrQFLD�Pi[LPD��3PD[���p D�SRWrQFLD�HOpWULFD�Pi[LPD�TXH�R�PyGXOR�p�

FDSD]�GH� IRUQHFHU�DR�VLVWHPD��RFRUUH�DSHQDV�TXDQGR�D� LUUDGLDomR�VRODU�p�GH�

�����:�Pð�� GLVWULEXLomR� HVSHFWUDO� SDGUmR� SDUD� D� PDVVD� GH� DU� p� GH� ���� H� D�

WHPSHUDWXUD�GD�FpOXOD�p�GH����&�

x (ILFLrQFLD� �Ș��� e� R� SDUkPHWUR TXH� GHILQH� D� HIHWLYLGDGH� GR� SURFHVVR� GH�

FRQYHUVmR�GD�HQHUJLD�VRODU�HP�HOpWULFD��3RGH�VHU�REWLGR�D�SDUWLU�GD�UD]mR�HQWUH�

D�Pi[LPD�SRWrQFLD�GD�FpOXOD�H�R�SURGXWR�GD�iUHD�GD�FpOXOD�FRP�D�LUUDGLkQFLD�VRODU�

LQFLGHQWH�
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����� &RQWURODGRU�GH�&DUJD

2� FRQWURODGRU� GH� FDUJD� p� XP� GLVSRVLWLYR� GH� JUDQGH� LPSRUWkQFLD� HP�

VLVWHPDV�IRWRYROWDLFRV�LVRODGRV��SRLV�p�UHVSRQViYHO�SHOD�FRQH[mR�HQWUH�R�SDLQHO�

IRWRYROWDLFR� H� R� EDQFR� GH� EDWHULDV� GH�PRGR� TXH� SRVVD� FDUUHJDU� GH�PDQHLUD�

DGHTXDGD�R�EDQFR�GH�EDWHULDV�SURWHJHQGR�R�FRQWUD�VREUHFDUJDV�RX�GHVFDUJDV�

H[FHVVLYDV�H�SURORQJDQGR�D�VXD�YLGD�~WLO��3,1+2�	�*$/',12���������([LVWHP�

GRLV�WLSRV�SULQFLSDLV�GH�FRQWURODGRUHV�GH�FDUJD��3XOVH�:LGWK�0RGXODWLRQ �3:0�

� PRGXODomR�GH� ODUJXUD�GH�SXOVR��H�0D[LPXP�3RZHU�3RLQW�7UDFNLQJ �0337���

UDVWUHDPHQWR� GR� SRQWR� GH� Pi[LPD� SRWrQFLD�� DPERV� XWLOL]DP� WUDQVLVWRUHV� H�

FLUFXLWRV� HOHWU{QLFRV� TXH� ID]HP�R� FRQWUROH� SUHFLVR� GDV� FRUUHQWHV� GH� FDUJD� GD�

EDWHULD�SRU�PHLR�GH�FKDYHDPHQWR��2�0337�SRVVXL�XP�DOJRULWPR�GH�UDVWUHDPHQWR�

UHVSRQViYHO�SRU�FRQWURODU�XP�FRQYHUVRU�&&�&&�TXH�SHUPLWH�XWLOL]DU�GLIHUHQWHV�

YDORUHV�GH�WHQVmR�ID]HQGR�FRP�TXH�R�SDLQHO�WUDEDOKH�HP�VHX�SRQWR�GH�Pi[LPD�

SRWrQFLD��PHOKRUDQGR�D�HILFLrQFLD�GR�VLVWHPD�

������%DWHULD

%DWHULDV�VmR�GLVSRVLWLYRV�DFXPXODGRUHV�GH�HQHUJLD�TXH�FRQVLVWHP�GH�XPD�

RX�PDLV�FpOXODV�HOHWURTXtPLFDV���(VWDV�FpOXODV�VmR�FRPSRVWDV�SRU�GRLV�HOHWURGRV��

VHQGR� XP� SRVLWLYR� �FDWRGR�� H� RXWUR� QHJDWLYR� �DQRGR��� R� PHLR� RQGH� RFRUUH� D�

UHDomR�TXtPLFD��JHUDOPHQWH�HVSRQWkQHD��p�FKDPDGR�GH�HOHWUyOLWR�

([LVWHP�YiULRV�WLSRV�GH�DFXPXODGRUHV��GHQWUH�RV�PDLV�HPSUHJDGRV�HVWi�R�

GH�&KXPER�iFLGR��3E�iFLGR��GHYLGR�DR�VHX�EDL[R�FXVWR�HP�UHODomR�DRV�RXWURV�

WLSRV� PDLV� PRGHUQRV�� FRPR� 1tTXHO�&iGPLR� �1L&G��� 1tTXHO�KLGUHWR� PHWiOLFR�

�1L0+���tRQ�GH�/tWLR��/L�LRQ���HQWUH�RXWURV��'RV�WLSRV�GH�DFXPXODGRUHV FLWDGRV�R�

TXH� DSUHVHQWD� PDLV� YDQWDJHQV� p� R� GH� tRQ� GH� /tWLR�� GHQWUH� VXDV� SULQFLSDLV�

FDUDFWHUtVWLFDV�VmR��PDLRU�HILFLrQFLD��PDLRU�GHQVLGDGH�GH�HQHUJLD��PDLRUHV�FLFORV�

GH�FDUJD�H�GHVFDUJD�H�PDLRU�SURIXQGLGDGH�GH�GHVFDUJD��SRU�RXWUR�ODGR�WHP�XP�

FXVWR�PDLV�HOHYDGR��3,1+2�	�*$/',12��������

������%06

%DWWHU\�0DQDJHPHQW�6\VWHP �%06��p�XP�GLVSRVLWLYR�GH�FRQWUROH�TXH�ID]�

R� PRQLWRUDPHQWR� GDV� FpOXODV� LQGLYLGXDOPHQWH�� JHUDOPHQWH� p� HPSUHJDGR� HP�



��

EDWHULDV�GH�/L�tRQ��SRLV�HVWDV�RIHUHFHP�ULVFR�GH�H[SORVmR�RX� LQFrQGLR�TXDQGR�

QmR� PRQLWRUDGDV�� H� WHP� FRPR� ILQDOLGDGH� SURSRUFLRQDU� VHJXUDQoD� FRQWUD�

VREUHFDUJD�� GHVFDUJD� H[FHVVLYD�� VREUHFRUUHQWH�� FXUWR�FLUFXLWR�� DOWDV�

WHPSHUDWXUDV�H�WHQV}HV�HOHYDGDV��3,1+2�	�*$/',12�������� $�ILJXUD���PRVWUD�

R�GLDJUDPD�GH FRQH[mR�GH�XP�%06�SDUD�XP�FRQMXQWR�GH���FpOXODV�HP�VpULH�

)LJXUD��� 'LDJUDPD�GH�FRQH[mR�GH�XP�%06�FHQWUDOL]DGR

)RQWH���/,1($5�������

������0RWRU

2�PRWRU�HOpWULFR�p�XPD�PiTXLQD�FDSD]�GH�FRQYHUWHU�HQHUJLD�HOpWULFD�HP�

PHFkQLFD� DWUDYpV� GR SULQFtSLR� GR� HOHWURPDJQHWLVPR�� H[LVWHP� YiULRV� WLSRV� GH�

PRWRUHV� HOpWULFRV�� GH� FRUUHQWH� DOWHUQDGD� RX� FRQWtQXD� H� FRP�RX� VHP�HVFRYDV�

�EUXVKOHVV���2�PRWRU�XWLOL]DGR�QD�HPEDUFDomR�p�R�PRWRU�GH FRUUHQWH�FRQWtQXD�

VHP�HVFRYDV�� EUXVKOHVV�GLUHFW�FXUUHQW��%/'&��GD�PDUFD�*ROGHQ�0RWRUV PRGHOR�

+30����%�GH���9�

2� PRWRU� %/'&� SRVVXL� XP� URWRU� GH� LPm� SHUPDQHQWH� R� TXDO� HOLPLQD� D�

QHFHVVLGDGH�GH�GHILQLU�VHXV�SRORV�PDJQpWLFRV��DVVLP�QHFHVVLWD�DSHQDV�GH�XP�

HVWDWRU� ERELQDGR� H� DOLPHQWDGR� SRU� �� IDVHV TXH� VmR� UHVSRQViYHLV� SHOD�

PRYLPHQWDomR�GR�URWRU��DV�ERELQDV�VmR�FRPDQGDGDV SRU�PHLR�GH�XP�FRQWURODGRU�

TXH�ID]�XP�FKDYHDPHQWR�HOHWU{QLFR�EDVHDGR�QD�LQIRUPDomR�GD�SRVLomR�GR�URWRU�

SRU� PHLR� GH� VHQVRUHV� GH� HIHLWR� +DOO�� 2� IOX[R� PDJQpWLFR� JHUDGR� SHOR� LPm�

SHUPDQHQWH�GR�URWRU�LQWHUDJH�FRP�R�IOX[R�FULDGR�SHODV�FRUUHQWHV�QDV�ERELQDV�GR�

HVWDWRU� EXVFDQGR� VH� DOLQKDU� FRP� R� PHVPR� H� DVVLP� JHUDQGR� XP� WRUTXH�
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HOHWURPHFkQLFR�TXH�ID]�R�HL[R�JLUDU��R�FRQWURODGRU� LQYHUWH�D�SRODULGDGH�GHVVDV�

FRUUHQWHV�DR�ORQJR�VH�VXD�RSHUDomR�HP�XPD�RUGHP�VHTXHQFLDO�GH�DFRUGR�FRP�D�

SRVLomR�DQJXODU�GR�URWRU�JDUDQWLQGR�DVVLP�XP�FRQMXJDGR�FRQVWDQWH��6,48(,5$�

	�$1'5$'(��������

'HYLGR�j�DXVrQFLD�GH�HVFRYDV��R�PRWRU�H[LJH�XPD�PDQXWHQomR�SHULyGLFD�

PHQRV�IUHTXHQWH�H�GLPLQXL�R�ULVFR�GH�IDOKDV��GLPLQXL�WDPEpP�R�UXtGR��HOLPLQD�D�

SUHVHQoD�GH�IDtVFDV�H�DUFRV�HOpWULFRV�H�SRVVXL�XPD�YLGD�~WLO�SURORQJDGD��9$//(��

�������(OH�WDPEpP�SRVVXL�XPD�HILFLrQFLD�EDVWDQWH�HOHYDGD�SRU�QmR�KDYHU�JDVWR�

GH� HQHUJLD� SDUD� D� H[FLWDomR� GR� URWRU� H� QHP� SHUGDV� SRU� IULFomR� HOLPLQDQGR�

WDPEpP� DV� LQWHUIHUrQFLDV� HOHWURPDJQpWLFDV� GH� EDL[D� IUHTXrQFLD�� FRP� R� VHX�

YROXPH� UHGX]LGR� H� IDFLOLGDGH� GH� UHIULJHUDomR� HVVH� PRWRU� VH� WRUQD� D� PHOKRU�

HVFROKD�SDUD�D�SURSXOVmR�GD�HPEDUFDomR��0DV�HP�FRQWUDSDUWLGD�Ki�XP�FXVWR�

HOHYDGR�GHYLGR�SULQFLSDOPHQWH�j�QHFHVVLGDGH�GH�XP�VLVWHPD�GH�FRQWUROH�FDUR�H�

FRPSOH[R� H� GLILFXOGDGH� GH� HQFRQWUD�OR� QR�PHUFDGR� QDFLRQDO�� 1D� WDEHOD� � Ki�

DOJXPDV�HVSHFLILFDo}HV�GR�PRWRU�

7DEHOD�� ± (VSHFLILFDo}HV�GR�PRWRU�

)DEULFDQWH *ROGHQ�0RWRU
0RGHOR +30����%
7HQVmR ��9

3RWrQFLD�1RPLQDO �N:
(ILFLrQFLD ���

5HVLVWrQFLD�SRU�IDVH ���P�
,QGXWkQFLD�SRU�IDVH ���+

0DVVD ��NJ
)RQWH���*2/'(1�������

������&RQWURODGRU�GR�0RWRU

2�FRQWURODGRU�GR�PRWRU�p�XP�GLVSRVLWLYR�HOHWU{QLFR�TXH�UHDOL]D�R�FRQWUROH�

GH�SRWrQFLD�GR�PRWRU�SRU�PHLR�GD�YDULDomR�GD�FRUUHQWH�HOpWULFD�TXH�DOLPHQWD�DV�

ERELQDV� GR� HVWDWRU�� (VWH� FRQWUROH� p� UHDOL]DGR� SRU� PHLR� GH� FKDYHDPHQWR�

HOHWU{QLFR�GH�026)(76�GH�DOWD�SRWrQFLD�FRPDQGDGRV�SRU�XP�PLFURSURFHVVDGRU�

GH�DFRUGR�FRP�D�SRVLomR�GR�URWRU�TXH�p�GHWHUPLQDGR�SHORV�VHQVRUHV�GH�IHLWR�KDOO

�%52:1��������2�FRQWURODGRU�XWLOL]DGR�p�IHLWR�HVSHFLDOPHQWH�SDUD�RV�PRWRUHV�

GD�*ROGHQ�0RWRUV��VXDV�HVSHFLILFDo}HV�VmR�DSUHVHQWDGDV�QD�WDEHOD���

7DEHOD���± (VSHFLILFDo}HV�GR�FRQWURODGRU�GR�PRWRU
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1HVWD�VXEVHomR�VHUmR�DSUHVHQWDGRV�RV� DPELHQWHV�GH�GHVHQYROYLPHQWR�

WDQWR� GR� DOJRULWPR� GH� RWLPL]DomR� TXDQWR� SDUD� D� REWHQomR� GRV� SDUkPHWURV�

QHFHVViULRV� SDUD� D�PRGHODJHP�PDWHPiWLFD� GD� HPEDUFDomR� H� GR� VLVWHPD� GH�

SURSXOVmR�

������0$7/$%

2�0DWUL[�/DERUDWRU\��0$7/$%��p�XP�DPELHQWH�GH�FRPSXWDomR�QXPpULFR�

H�XPD�OLQJXDJHP�GH�SURJUDPDomR��7UDWD�VH�GH�XPD OLQJXDJHP�GH�SURJUDPDomR�

SURSULHWiULD�GHVHQYROYLGD�SHOD�0DWK:RUNV��0$7/$%�SRVVLELOLWD�PDQLSXODomR�GH�

PDWUL]HV�� SORWDU� IXQo}HV� H� GDGRV�� LPSOHPHQWDomR� GH� DOJRULWPRV�� FULDomR� GH�

LQWHUIDFHV�JUiILFDV�H�FRPXQLFDomR�FRP�SURJUDPDV�HVFULWRV�HP�RXWUDV�OLQJXDJHQV�

�0(/,1��������

������9LVXDO�6WXGLR�&RGH

2�9LVXDO�6WXGLR�&RGH p�XP�SURJUDPD�GH�FyGLJR�DEHUWR�GHVHQYROYLGR�SHOD�

0LFURVRIW H�WUDEDOKD�QR�:LQGRZV��/LQX[�H 0DF26� (OH�LQFOXL�VXSRUWH�D�GHEXJ�GH�

FyGLJRV��UHDOFH�GH�VLQWD[H��FRPSOHPHQWDomR�LQWHOLJHQWH�GH�FyGLJR��DOpP�GH�VHU�

EDVWDQWH�FXVWRPL]iYHO��7UDWD�VH�GH�XP�VRIWZDUH�OLYUH�H�GH�FyGLJR�DEHUWR�H�WHP�

FRPR� GLIHUHQFLDO� XPD� JUDQGH� JDPD� GH� H[WHQV}HV� SDUD� DXPHQWDU� VXD�

FRPSDWLELOLGDGH�FRP�DV�PDLV�YDULDGDV�VLQWD[HV�H[LVWHQWHV�

3RU�PHLR�GR�9LVXDO�6WXGLR�&RGH H�XWLOL]DQGR�D�H[WHQVmR�3ODWIRUP,2��TXH�

p�XP�VLVWHPD�GH�EXLOG��FURVV�SODWIRUP�H�TXH�SRVVXL�FRPSDWLELOLGDGH�FRP�XPD�

JUDQGH�JDPD�GH�0LFURFRQWURODGRUHV�FRPR�

)DEULFDQWH *ROGHQ�0RWRU
0RGHOR 9(&����� ��
7HQVmR ��9

&RUUHQWH�Pi[LPD ���$
3RWrQFLD�Pi[LPD ��N:

0RGR�GH�FRQWUROH�GR�PRWRU )2&
0DVVD ���NJ

0pWRGR�GH�RSHUDomR &RQWUROH�'LUHWR�GH�7RUTXH
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x )UHHVFDOH�.LQHWLV

x 2XWURV

$VVLP��R�3ODWIRUP,2 FRP�VXD�JUDQGH�FRPSDWLELOLGDGH�p�FDSD]�GH�IRUQHFHU�

XP�JUDQGH�VXSRUWH�DR�GHVHQYROYLPHQWR�GH�QRYRV� WUDEDOKRV��0,1$7(/� �������

3RU�PHLR� GD� ILJXUD� ��p� SRVVtYHO� REVHUYDU� R� DPELHQWH� GH�GHVHQYROYLPHQWR� GR�

3ODWIRUP,2 QR�9LVXDO�6WXGLR�&RGH�

)LJXUD���± $PELHQWH�GH�GHVHQYROYLPHQWR�GR�3ODWIRUP,2

)RQWH��$XWRU
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2EWHU D UHVLVWrQFLD� DR� DYDQoR p IXQGDPHQWDO� SDUD� TXH VH� FRQKHoD R�

FRPSRUWDPHQWR GD� HPEDUFDomR� HP� FDGD XP GRV� UHJLPHV� GH� YHORFLGDGH� H

FRQVXPR�GH�HQHUJLD�DGRWDGRV��

$�UHVLVWrQFLD�DR�DYDQoR SRGH�VHU�GHILQLGD�FRPR D�IRUoD�QHFHVViULD�SDUD�

UHERFDU� XPD� HPEDUFDomR� D� XPD� YHORFLGDGH� FRQVWDQWH� HP� iJXDV� FDOPDV�

�75,1'$'(� �������$�UHVLVWrQFLD�p�XVXDOPHQWH�UHSUHVHQWDGD�SRU�
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்ܥ p R�FRHILFLHQWH�GH�UHVLVWrQFLD�WRWDO�

ߩ p�D�GHQVLGDGH�GR�IOXLGR �NP�Pñ��

6 p�D�VXSHUItFLH�PROKDGD�GR�FDVFR �Pð��

9 p�D�YHORFLGDGH�GH�DYDQoR �P�V��

4XDQGR�VH�GHVORFDQGR�HP�FHUWD�YHORFLGDGH��R�FDVFR�GLVVLSD��SRU�PHLR�GD�

UHVLVWrQFLD�DR�DYDQoR��XPD�SRWrQFLD� ாܲ��TXH�p�GHQRPLQDGD�SRWrQFLD�HIHWLYD�H�

SRGH�VHU�UHSUHVHQWDYD�SHOD�VHJXLQWH�HTXDomR�
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2QGH�

்ܴ p�D�UHVLVWrQFLD�DR�DYDQoR�WRWDO GD�HPEDUFDomR ሺܰሻ�

ௌܸ p�D�YHORFLGDGH�GD�HPEDUFDomR �P�V���

��� 0e72'2�'(�,17(532/$d2�32/,120,$/�'(�/$*5$1*(

,QWHUSRODU� XPD� IXQomR� I�[�� FRQVLVWH� HP� DSUR[LPDU� HVVD� IXQomR� j� XPD�

IXQomR�J�[���GH�WDO�IRUPD�TXH�J�[��SRVVD�VHU�XWLOL]DGD�HP�VXEVWLWXLomR�j�SULPHLUD��
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$�SULQFLSDO�QHFHVVLGDGH�GH�VH�HIHWXDU�HVVD�VXEVWLWXLomR� RFRUUH�TXDQGR�

VmR� FRQKHFLGRV� DSHQDV� RV� YDORUHV� QXPpULFRV� GD� IXQomR� I�[�� HP� SRQWRV�

HVSHFtILFRV�H�VH�GHVHMD�FRQKHFHU�R�YDORU�Q~PHUR�GHVWD�IXQomR�HP�SRQWRV�QmR�

IRUQHFLGRV� $V�IXQo}HV�SRGHP�I�[��H�J�[��VH�UHODFLRQDP�GD�VHJXLQWH�IRUPD�
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ܲ p�XP�SROLQ{PLR�GH�JUDX�Q��HQWmR�D�LQWHUSRODomR�p�GHQRPLQDGD�LQWHUSRODomR�

SROLQRPLDO� 1D�ILJXUD���p�SRVVtYHO�REVHUYDU�JUDILFDPHQWH�XPD�LQWHUSRODomR�SDUD�

��SRQWRV�

)LJXUD���± ([HPSOR�GH�LQWHUSRODomR

)RQWH��5XJJLHUR�H�/RSHV������

6HJXQGR�5XJJLHUR�H�/RSHV���������Ki�XP�WHRUHPD�HP�TXH�XP�SROLQ{PLR�

~QLFR�ሺݔሻ GH�JUDX� Q��WDO�TXH�ሺݔሻ ൌ ݂ሺݔሻ��RQGH�N�YDULD�GH���D�Q��GHVGH�TXH�
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GD�HTXDomR���
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2� WUDEDOKR� DSUHVHQWDGR� p XPD� 3HVTXLVD� $SOLFDGD�� FXMR� REMHWLYR� p� D�

UHDOL]DomR�GH�XPD�SHVTXLVD�GHVFULWLYD�H�H[SOLFDWLYD�VREUH�R�PDWHULDO�ELEOLRJUiILFR�

H�GH�SDUkPHWURV�ItVLFRV�DGTXLULGRV�HP�WHVWH�SUiWLFR��2V�SURFHGLPHQWRV�WpFQLFRV�

D� VHUHP� XWLOL]DGRV� VmR RV� GH� SHVTXLVD� ELEOLRJUiILFD� H� H[SHULPHQWDO� &RPR�

PpWRGR�GH�DERUGDJHP��p XWLOL]DGR�R�KLSRWpWLFR�GHGXWLYR�H D�HODERUDomR�VHJXH R�

PpWRGR�GH�SURFHGLPHQWR�PRQRJUiILFR��$�FROHWD�GH�GDGRV�VHUi�IHLWD�DWUDYpV�GH�

VHQVRUHV� FRP� R� XVR� GH� VLVWHPD� PLFURSURFHVVDGRV� FRP� D� FDSDFLGDGH� GH�

DUPD]HQDU�RV�GDGRV�REWLGRV��VHQGR�HVWHV�GDGRV�TXDQWLWDWLYRV H�LQWHUSUHWDGRV�GH�

IRUPD�JOREDO� $�ILJXUD�� GHPRQVWUD�D HVWUDWpJLD�SDUD�UHDOL]DomR�GHVWH WUDEDOKR�

)LJXUD��� 0pWRGR SDUD REWHQomR GR DOJRULWPR�GH�RWLPL]DomR

)RQWH��$XWRU

,QLFLDOPHQWH�� VHUmR� UHDOL]DGDV� SHVTXLVDV� ELEOLRJUiILFDV� QD� iUHD� GH�

UHVLVWrQFLD� DR� DYDQoR�� HILFLrQFLD� HQHUJpWLFD�� PLFURFRQWURODGRUHV� PDLV�

(VWXGR�VREUH�D�
UHVLVWrQFLD�DR�DYDQoR�
HP�HPEDUFDo}HV�GR�

WLSR�FDWDPDUm�

7UDoDU�D�FXUYD�GH�
UHVLVWrQFLD�DR�DYDQoR�

GD�HPEDUFDomR�

5HDOL]DU�R�HVWXGR�GH�
HILFLrQFLD�VREUH�RV�
FRPSRQHQWHV�

HOpWULFRV�H�PHFkQLFRV�
GR�VLVWHPD�
SURSXOVLYR�

1R�0$7/$%��
GHVHQYROYHU�R�
DOJRULWPR�GH�
RWLPL]DomR�GH�

GHVHPSHQKR�EDVHDGR�
QRV�GDGRV�WHyULFRV�

0HGLU�H�DUPD]HQDU�RV�
GDGRV�ItVLFRV�GD�

HPEDUFDomR�HP�WHVWH�
ItVLFR�

5HDOL]DU�D�
FRPSDUDomR�GR�

GHVHPSHQKR�WHyULFR�
FRP�R�SUiWLFR�

&ULDU�XPD�IXQomR�
FDSD]�GH�LQIRUPDU�R�
SRQWR�yWLPR�D�SDUWLU�
GRV�GDGRV�WHyULFRV�
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HVSHFLILFDPHQWH�QD�XWLOL]DomR�GH�VHQVRUHV�SDUD�REWHQomR�GRV�SDUkPHWURV�ItVLFRV�

SDUD�FRPSDUDomR�FRP�R�PRGHOR�WHyULFR�

����0e72'2�35232672

1D�LPSOHPHQWDomR�GR�SURMHWR�SUHWHQGH�VH�LQLFLDOPHQWH�WUDoDU�D�FXUYD�GH

UHVLVWrQFLD�DR�DYDQoR�ID]HQGR�XVR�GH�LQWHUSRODomR�SROLQRPLDO�D�SDUWLU�GH�SRQWRV�

FROHWDGRV�YLD�R�VRIWZDUH PD[VXUI��&RP�D�FXUYD�GH�UHVLVWrQFLD�DR�DYDQoR�VHUi�

SRVVtYHO�FRQKHFHU�TXDO�SRWrQFLD�VHUi�QHFHVViULD�SDUD�GDGD�YHORFLGDGH��DVVLP�

VHUi�UHDOL]DGR�XP�HVWXGR�VREUH�D�HILFLrQFLD�GH�FDGD�XP�GRV�FRPSRQHQWHV�GR�

VLVWHPD� SURSXOVLYR�� SRVWHULRUPHQWH� GHVHQYROYHU�VH�i� XP� DOJRULWPR� GH�

JHUHQFLDPHQWR�GH�SUHYLVmR�GH�GHVHPSHQKR�H�GH�JHVWmR�GH�HQHUJLD�GHVWH�

$SyV�FRQFOXtGD�D�HWDSD�GH�SUHYLVmR�WHyULFD�GH�GHVHPSHQKR�HPSUHJDU�VH�

i VHQVRUHV�GH�FRUUHQWH��WHQVmR�H YHORFLGDGH�D�ILP�GH�VH�REWHU�GDGRV�SUiWLFRV�GH�

GHVHPSHQKR�

$SyV� D� FDSWXUD� GRV� GDGRV� SUiWLFRV� VHUi� UHDOL]DGR� R� SURFHGLPHQWR� GH�

FRPSDUDomR�FRP�RV�GDGRV�REWLGRV�WHRULFDPHQWH�H�DVVLP�VHUi�SRVVtYHO�YHULILFDU�

D� FRQILDELOLGDGH� GR�PpWRGR� GH�GHVHQYROYLPHQWR� GR� DOJRULWPR� GH�SUHYLVmR�� VH�

GDGRV�HVWLYHUHP�D�XPD�PDUJHP�GH�HUUR�GH�PDLV�GH������HQWmR�IDUDU�VH�i�XPD�

QRYD�FDOLEUDomR�GRV�SDUkPHWURV�WHyULFRV�GD�HPEDUFDomR��D�ILP GH�VH�FRQKHFHU�

TXDLV�SRQWRV�SUiWLFRV�SRGHP�VHU�PHOKRUDGRV�QD�PHVPD��
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1HVWH VXEFDStWXOR VHUi�DERUGDGD�D PRGHODJHP� R�PpWRGR�GH�REWHQomR�GD�

FXUYD�GH�UHVLVWrQFLD�DR�DYDQoR��D�HODERUDomR�LQLFLDO�GR�DOJRULWPR�GH�SUHYLVmR�H�

RWLPL]DomR�GH�GHVHPSHQKR�H�SRVWHULRUPHQWH�D�VXD�FRPSDUDomR�FRP�D�FXUYD�

SUiWLFD�GD�HPEDUFDomR�

������&XUYD�'H�5HVLVWrQFLD�$R�$YDQoR

3DUD� WUDoDU�D� FXUYD�GH� UHVLVWrQFLD�DR�DYDQoR� LQLFLDOPHQWH�p�QHFHVViULR�

TXH�RV�SDUkPHWURV�QDYDLV�VHMDP�FRQKHFLGRV��2�FDVFR�XWLOL]DGR�SDUD�HVWXGR�p�
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EDVHDGR�QR�SODQR�GH�OLQKDV�IRUQHFLGR�SHOD�RUJDQL]DomR�GR�'HVDILR�6RODU�%UDVLO��

HVWD�GLVSRQLELOL]D�XP�SDGUmR�D�VHU�XWLOL]DGR�SRU�WRGDV�DV�HPEDUFDo}HV�TXH�LUmR�

FRPSHWLU�HP�VXD�FODVVH�FDWDPDUm��TXH�FRQVLVWH�HP�XPD�HPEDUFDomR�TXH�FRQWD�

FRP�GRLV�FDVFRV� LQWHUOLJDGRV�SRU�EDUUDV�GH� IL[DomR� 3RU�PHLR�GR�6RIWZDUH GH�

PRGHODJHP�H�VLPXODomR�0D[VXUI H�XWLOL]DQGR�R�SODQR�GH�OLQKDV�IRUQHFLGR�SHOD�

RUJDQL]DomR�IRL�SRVVtYHO�UHDOL]DU�D�PRGHODJHP��'�GR�FDVFR��$�ILJXUD�� �D� LOXVWUD�

XPD� HPEDUFDomR WHyULFD GD� FODVVH� FDWDPDUm� TXH� FRPSHWH� QR� 'HVDILR� 6RODU�

%UDVLO� D�ILJXUD�� �E��GHPRQVWUD�XPD�HPEDUFDomR�UHDO�TXH�WDPEpP�ID]�SDUWH�GD�

FRPSHWLomR�

)LJXUD�� �D��± ([HPSOR�GH�HPEDUFDomR�FODVVH�FDWDPDUm�TXH�FRPSHWH�QR�'HVDILR�6RODU�%UDVLO

)RQWH��$XWRU

)LJXUD�� �E� ± ([HPSOR�GH�HPEDUFDomR UHDO�GD FODVVH�FDWDPDUm

)RQWH��$XWRU
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$�ILJXUD�� GHPRQVWUD�R�FDVFR�Mi�PRGHODGR�QR�VRIWZDUH 0D[VXUI 0RGHOHU�

)LJXUD���± &DVFR�0RGHODGR�QR�VRIWZDUH�0D[VXUI�0RGHOHU

)RQWH��$XWRU

3DUD�VH�GHWHUPLQDU�R�GHVORFDPHQWR�p�QHFHVViULR�FRQKHFHU�D�PDVVD�GH�

WRGRV�RV�HTXLSDPHQWRV�TXH�FRPS}HP�D�HPEDUFDomR��$�WDEHOD � GHPRQVWUD�RV�

HTXLSDPHQWRV�H�DV�VXDV�UHVSHWLYDV�PDVVDV�

7DEHOD���± ,WHQV�TXH�FRPS}HP�D�HPEDUFDomR�VRODU

,WHP 0DVVD��NJ�

&DVFRV��$SUR[LPDGR� ��

0RWRU�(OpWULFR ��

&RQWURODGRU�GH�&DUJD�0337 ���
6LVWHPD�GH�WUDQVPLVVmR�YHUWLFDO ��

3DLQpLV�6RODUHV ��
3LORWR ��

%DQFR�GH�EDWHULDV ����

&RQWURODGRU�GR�PRWRU ���
(VWUXWXUD�GH�IL[DomR�GRV�SDLQpLV�VRODUHV �

&DEHDPHQWR�HOpWULFR��$SUR[LPDGDPHQWH� ��
%DWHULD�GR�VLVWHPD�VHFXQGiULR ���

ÆQFRUD �
6LVWHPD�GH�JRYHUQR �

%DUUDV�FLUFXODUHV �

2XWURV ��

7RWDO ���

)RQWH��$XWRU
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-i� FRP� R� GHVORFDPHQWR� FRQKHFLGR� p� SRVVtYHO� VH� REWHU� R� FDODGR� GD�

HPEDUFDomR� SRU� PHLR� GR� 6RIWZDUH 0D[VXUI� 6WDELOOLW\�� SDUD� ���� NJ� GH�

GHVORFDPHQWR�REWHYH�VH�XP�FDODGR�GH������ P��D� ILJXUD�� PRVWUD�D� OLQKD�GH�

FDODGR�GD�HPEDUFDomR QR�VRIWZDUH�PD[VXUI�VWDELOOLW\�

)LJXUD���± /LQKD�GH�FDODGR�GD�HPEDUFDomR

)RQWH��$XWRU

8WLOL]DQGR�VH� GRV� SDUkPHWURV� GHVFULWRV� p� SRVVtYHO� JHUDU� SRU� PHLR� GH�

VLPXODomR�D�FXUYD�GH�UHVLVWrQFLD�DR�DYDQoR�GD�HPEDUFDomR�SDUD�XPD�HILFLrQFLD�

GH�������DV�SHUGDV�VHUmR�FRQVLGHUDGDV�SRVWHULRUPHQWH��$�ILJXUD��� GHPRQVWUD�

R�FDVFR�PRGHODGR�Mi�FRP�R�GHVORFDPHQWR�FDOFXODGR�

)LJXUD����± &DVFR�PRGHODGR�Mi�FRP�OLQKD�GH�FDODGR�GD�HPEDUFDomR

)RQWH��$XWRU

$�ILJXUD��� GHPRQVWUD�D FXUYD�GH�UHVLVWrQFLD�DR�DYDQoR�LGHDO�
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)LJXUD����± &XUYD�GH�UHVLVWrQFLD�DR�DYDQoR�LGHDO�SDUD������GH�HILFLrQFLD�

)RQWH��$XWRU

$�ILJXUD��� GHPRQVWUD�D�FXUYD�LGHDO�GD�SRWrQFLD�SHOD�YHORFLGDGH SDUD RV�

PHVPRV�SDUkPHWURV�GHVFULWRV

)LJXUD����± &XUYD�LGHDO�GH�SRWrQFLD�SHOD�YHORFLGDGH�SDUD�RV�SDUkPHWURV�GHVFULWRV

)RQWH��$XWRU

2V� SRQWRV� JHUDGRV� SHOR� 6RIWZDUH� 0D[VXUI� 5HVLVWDQFH SRGHP� VHU�

YHULILFDGRV�QR�DSrQGLFH�$� 2V�SRQWRV�IRUDP�LQWHUSRODGRV�H D�HTXDomR SROLQRPLDO

TXH�GHVFUHYH�D�FXUYD SRGH VHU�REVHUYDGD�SHoD HTXDomR��� TXH p D HTXDomR�

TXH�D�VHU XWLOL]DGD�QR�DOJRULWPR�GH�RWLPL]DomR�
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2QGH�

ܴሺ ܸሻ� 5HVLVWrQFLD DR�DYDQoR�QR SRQWR�9Q �N1��

ܸ ��9HORFLGDGH�GD�HPEDUFDomR �QyV��

������(ILFLrQFLDV�'R�6LVWHPD�3URSXOVLYR

2�VLVWHPD�DOYR�GR�HVWXGR�QmR�VH�WUDWD�GH�XP�VLVWHPD�LGHDO��DVVLP�Ki�D�

QHFHVVLGDGH�GH�VH�H[SORUDU�DV�HILFLrQFLDV�GH�FDGD�XP�GRV�LWHQV�UHVSRQViYHLV�

SHOR�VLVWHPD�SURSXOVLYR�GD�HPEDUFDomR��

������� (ILFLrQFLD�GR�PRWRU�HOpWULFR

$VVLP�FRPR�GHVFULWR�QR FDStWXOR���R�PRWRU�XWLOL]DGR�QR�SURMHWR�WUDWD�VH�GH�

XP�PRWRU�%/'&�FRP�SRWrQFLD�QRPLQDO�GH�� N:��HP�PRWRUHV�GH�LPm�SHUPDQHQWH�

SUDWLFDPHQWH WRGDV� DV� SHUGDV� RFRUUHP� QR� HVWDWRU TXH� p� R� ORFDO� HP� TXH� D�

GLVVLSDomR�GH�FDORU�SRGH�VHU�IHLWD�GH�PDQHLUD�PDLV�HILFD] SRU�PHLR�GH�DOHWDV�QD�

FDUFDoD �021*($8���������

$� IDEULFDQWH�*ROGHQ�0RWRUV GLVSRQLELOL]D HP� VHX�ZHEVLWH RV� GDGRV� GH�

SHUIRUPDQFH� GR�PRWRU�� R� GRFXPHQWR� GLVSRQLELOL]DGR SRGH� VHU� HQFRQWUDGR� QR�

$QH[R % GHVWH�WUDEDOKR�

-i�FRP�RV�GDGRV�GH�SHUIRUPDQFH� XWLOL]RX�VH�GR�PpWRGR�GH�,QWHUSRODomR�

3ROLQRPLDO� GH� /DJUDQJH� H� JHURX�VH� R� JUiILFR� GH� SHUIRUPDQFH� TXH� SRGH� VHU�

REVHUYDGR�QD�ILJXUD�����FyGLJR�XWLOL]DGR�SDUD�D�JHUDomR�GD�FXUYD�GH HILFLrQFLD�

GR�PRWRU�SRGH�VHU�REVHUYDGR�QR�$SrQGLFH %�
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)LJXUD����± &XUYD�GH�HILFLrQFLD�GR�PRWRU�+30����%

)RQWH��$XWRU

��������(ILFLrQFLD�GR�6LVWHPD�GH�7UDQVPLVVmR

2�PRWRU�HOpWULFR�GD�HPEDUFDomR�p�UHVSRQViYHO�SHOD�FRQYHUVmR�GH�HQHUJLD�

HOpWULFD�HP PHFkQLFD�FRP PRYLPHQWR�URWDWyULR��HVWH�PRYLPHQWR�QHFHVVLWD�VHU�

WUDQVPLWLGR�SDUD�R�KpOLFH�SDUD�TXH�DVVLP�VHMD�SRVVtYHO�KDYHU�QDYHJDomR�

$�WUDQVPLVVmR GR�PRYLPHQWR p�IHLWD�XWLOL]DQGR�XPD�UDEHWD�GH�WLSR�YHUWLFDO��

HVWD�SRGH�VHU�REVHUYDGD�QD� ILJXUD����D���D� ILJXUD����E�� LOXVWUD�R�HVTXHPD�GH�

HQJUHQDJHQV�QHFHVViULDV�SDUD�D�UHGXomR�GH�YHORFLGDGH�H�DXPHQWR�GR�WRTXH��$�

WUDQVPLVVmR�XWLOL]DGD�p�XP�PRGHOR�FRPHUFLDO�SURGX]LGR SHOD�IDEULFDQWH�%ULVWRO��R�

PRWRU�HOpWULFR�p�DFRSODGR�DR�VHX�HL[R�GH�WUDQVPLVVmR��D�UHGXomR�XWLOL]DGD�p�GH�

�����RX�VHMD��SDUD�FDGD�GXDV�URWDo}HV�FRPSOHWDV�GR�HL[R�GR�PRWRU�R�KpOLFH�LUi�

JLUDU�DSHQDV�XPD�YH]�HP�UHODomR�DR�VHX�HL[R��,VVR�SHUPLWH�HOHYDU�R�WRUTXH�HP�

GXDV�YH]HV�� LVVR�VH�Gi SHOD�QHFHVVLGDGH�GH�R KpOLFH�QmR�SRGHU� WUDEDOKDU�HP�

URWDo}HV WmR HOHYDGDV�� XPD� YH]� TXH� VH� EXVFD VHPSUH� HYLWDU� R� IHQ{PHQR� GH�

FDYLWDomR�� TXH� p� EDVHDGD� QD� SUHVVmR� GH� YDSRU� GH� iJXD�� GH� WDO� IRUPD� TXH� D�

SUHVVmR�FDL�H�Ki�D�IRUPDomR�GH FDYLGDGHV�SUHHQFKLGDV�GH�YDSRU�H�RFRUUH�TXDQGR�

Ki�EDL[DV�SUHVV}HV�H�DOWDV�YHORFLGDGHV�GH�HVFRDPHQWR �0$5,1+2��������
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)LJXUD����D��± 6LVWHPD�GH�WUDQVPLVVmR�YHUWLFDO�XWLOL]DGR )LJXUD����E��± (VTXHPD�GH�HQJUHQDJHQV

)RQWH� %ULVWRO������

6HJXQGR� 6FKPLG� �������� HQJUHQDJHQV� VmR� HOHPHQWRV� GH� WUDQVPLVVmR�

PXLWR�HPSUHJDGRV�DWXDOPHQWH��GHYLGR�j�VXD�DOWD�HILFLrQFLD��DOWD�FDSDFLGDGH�GH�

WHPSR� GH� VHUYLoR� SRXFD�QHFHVVLGDGH�GH�PDQXWHQomR�� FDSDFLGDGH�GH� WRUTXH�

HOHYDGD� WDPDQKR� FRPSDFWR� H� DLQGD� SRVVXHP FXVWR� UD]RDYHOPHQWH� EDL[R� $�

WDEHOD � PRVWUD� D� FRPSDUDomR� HQWUH� RV� GLYHUVRV� WLSRV� GH� HQJUHQDJHQV�

H[LVWHQWHV�

7DEHOD�� ± &RPSDUDomR�GH�HILFLrQFLD�HQWUH�YiULRV�WLSRV�GH�HQJUHQDJHQV

7LSR�GH�
(QJUHQDJHP

5HGXomR�1RUPDO
,QWHUYDOR�GH�
(ILFLrQFLD

'HQWHV�5HWRV ����DWp���� ������

&{QLFD�5HWD ����DWp���� ������

&{QLFD�(VSLUDO ����DWp���� ������

5RVFD�VHP�)LP ����DWp����� ������

(VSLUDO �����DWp������ ������

+HOLFRLGDO ����DWp����� ������

&LFORLGH �����DWp������ ������

)RQWH��%8516������
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7HQGR�FRPR�EDVH�R�LQWHUYDOR�GH�UHIHUrQFLD�GH�HILFLrQFLD�GH�����D�����

SDUD�D�HQJUHQDJHP�XWLOL]DGD��TXH�p�GR�WLSR�F{QLFD�UHWD��RSWRX�VH�SRU�DGRWDU�XPD�

HILFLrQFLD�GH������D�ILP�GH�WRUQDU�R�DOJRULWPR�PDLV�FRQVHUYDGRU�

������� (ILFLrQFLD�GRV�3DUkPHWURV�1DYDLV

8WLOL]RX�VH�FRPR�SUHPLVVD�GH�SURMHWR�XPD�HILFLrQFLD�GH�SURSXOVRU�GH������

HVWH�IDWRU�VH�WUDWD�GH�XP�YDORU�D�VHU�RWLPL]DGR�SRU�PHLR�GRV�GDGRV�REWLGRV�SHOR�

DOJRULWPR�

3RU�PHLR�VRIWZDUH�PD[VXUI�UHVLVWDQFH�� Mi�FRP�R�FDVFR�PRGHODGR�H�FRP�

VHX�FDODGR�GHILQLGR��DVVLP�FRPR�FRQVWD�QD�ILJXUD�����IRL�SRVVtYHO�SRU�PHLR�GH�

VLPXODomR�REWHU�XP�FRHILFLHQWH�GH�HILFLrQFLD�GR�FDVFR�GH ������

$OpP�GRV�FRHILFLHQWHV�Mi�FLWDGRV��FRQVLGHURX�VH�XP�FRHILFLHQWH�GH�SHUGDV�

JHUDLV�GH������HVWH�YDORU�SRGHUi�VHU�PHOKRUDGR�DSyV�D�VXD�FRPSDUDomR�FRP�RV�

GDGRV�ItVLFRV�GH�GHVHPSHQKR�GD�HPEDUFDomR�

������3DUkPHWURV�(OpWULFRV�'R�$OJRULWPR

-i�FRP�RV�SDUkPHWURV�GH�HILFLrQFLD�FRQKHFLGRV��EXVFRX�VH LGHQWLILFDU�RV�

SDUkPHWURV HOpWULFRV�QHFHVViULRV�SDUD�R�GHVHQYROYLPHQWR�GR�DOJRULWPR

������� 3DUkPHWURV�(OpWULFRV GR�6LVWHPD

2� 'HVDILR� 6RODU� %UDVLO� OLPLWD� D� WHQVmR� Pi[LPD� GR� VLVWHPD� HOpWULFR� GD�

HPEDUFDomR�HP����9GF�H�DLQGD�OLPLWD�D�TXDQWLGDGH�GH�HQHUJLD�TXH�R�EDQFR�GH�

EDWHULDV�SRGH�DVVXPLU��HVWH�OLPLWH�p�GH����N:K��&DVR�DOJXPD�HTXLSH�XOWUDSDVVH�

HVVH�OLPLWH�GH����N:K��HQWmR�HVWi�VHUi�SHQDOL]DGD�FRP�D�DGLomR�GH���PLQXWR�HP�

FDGD�SURYD�SDUD�FDGD����GH�HQHUJLD�H[FHGHQWH��$V�HVSHFLILFDo}HV�WpFQLFDV�GDV�

FpOXODV�GH�EDWHULD�SRGHP�VHU�HQFRQWUDGDV�QR�$QH[R�&�

2�EDQFR�GH�EDWHULDV�XWLOL]DGR�SRVVXL�DV�VHJXLQWHV�FDUDFWHUtVWLFDV�

&pOXODV�GH�EDWHULD�GH�/L)H32��HP�XP�DUUDQMR���6�3��RX�VHMD��GXDV� ILODV HP�

SDUDOHOR GH ��� FpOXODV� HP� VpULH�� $VVLP� D WHQVmR� QRPLQDO� WRWDO� GR� EDQFR� GH�

EDWHULDV��VLVWHPD��SRGH�VHU�GHVFULWD�SHOD�HTXDomR ��
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2QGH�

௦ܸሺܸሻ��WHQVmR�QRPLQDO�GR�VLVWHPD�

ܰ͑௧ೞ±ೝ��4XDQWLGDGH�GH�FpOXODV�GH�EDWHULD�HP�VpULH�

ܸ±௨ሺܸሻ��WHQVmR�QRPLQDO�GH�XPD�FpOXOD�

$VVLP��D�WHQVmR�WRWDO�GR�EDQFR�GH�EDWHULDV�H��SRU�FRQVHJXLQWH�GR�VLVWHPD

HOpWULFR p�GH�����9�

$� TXDQWLGDGH� GH� FDUJD� GR� EDQFR� GH� EDWHULDV� SRGH� VHU� FDOFXODGD� SHOD�

HTXDomR ��

௧ܽܥ ൌ
௧ௗܧ

௦ܸ
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(P�TXH�

�ሻ݄ܣ௧ሺܽܥ�FDSDFLGDGH�GR�EDQFR�GH�EDWHULDV�

�௧ௗሺܹ݄ሻܧ�HQHUJLD�SHUPLWLGD�SHOR�'HVDILR�6RODU�%UDVLO�

(QWmR� D TXDQWLGDGH� WHyULFD� Pi[LPD� VHP� SHQDOLGDGH� p� GH�

DSUR[LPDGDPHQWH�������$K�

6DEH�VH�TXH�D�FDUJD�GH���FpOXOD�GH�EDWHULD�SRVVXL��� $K��HQWmR�RSWRX�VH�

SRU�XWLOL]DU�XP�DUUDQMR���6�3��RX�VHMD�����FpOXODV HP�VpULH�SRU�GXDV�HP�SDUDOHOR��

WRWDOL]DQGR����FpOXODV�GH�EDWHULD� $�HQHUJLD�WRWDO�GR�VLVWHPD�SRGH�VHU�FDOFXODGD�

VHJXQGR�D�HTXDomR ��
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(P�TXH�

�௦ሺܹ݄ሻܧ�HQHUJLD�WRWDO�GR�VLVWHPD�

�ሻ݄ܣሺܽܥ�FDUJD�WRWDO�GH�XPD�FpOXOD�GH�HQHUJLD�
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-i� TXH� R� OLPLWH� GH� HQHUJLD� IRL� H[FHGLGR� HP� ������ HQWmR� D� SHQDOLGDGH�

DSOLFDGD�p�GH���PLQXWRV�SRU�HWDSD�

6HJXQGR� 3HUHLUD� �������� EDWHULDV� EDVHDGDV� HP� /tWLR� SRVVXHP� FRPR�

SULQFLSDO�YDQWDJHP�D�VXD�DOWD�GHQVLGDGH�GH�HQHUJLD��SRU�RXWUR�ODGR�SRVVXHP XPD�

FDSDFLGDGH� GH� GHVFDUJD� GH� FRUUHQWH�PRGHUDGD�� LVVR� VH� Gi� SHOR� IDWR� GH QmR�

SRVVXLU� HOHWUyOLWRV� DTXRVRV�� LVVR� UHGX]� VXD� FRQGXWLYLGDGH� H� GLPLQXL� VXD�

FDSDFLGDGH�GH HQWUHJDU�HOHYDGDV�FRUUHQWHV�FDVR�QHFHVViULR��$VVLP�FRPR�SRGH�

VHU�REVHUYDGR�QDV�HVSHFLILFDo}HV�WpFQLFDV�GDV�FpOXODV�GH�EDWHULD�QR�$QH[R�&

HVWDV�SRVVXHP�FXUYDV�SDUD�FDGD�SHUILO�GH�GHVFDUJD��R�SHUILO�GH�GHVFDUJD�SRGH�

VHU�GHVFULWR�SHOD HTXDomR ���
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(P�TXH��

ௗ௦ܫ ሺܣሻ��FRUUHQWH�GH�GHVFDUJD�GD�FpOXOD�

�௧ܥ�SHUILO�GH�GHVFDUJD�GD�FpOXOD��

2V� YDORUHV GH� FRUUHQWH� H� WHQVmR� GH� FDGD� FpOXOD SDUD� FDGD SHUILO� GH�

GHVFDUJD SRGHP�VHU�REVHUYDGRV�QD WDEHOD ��

7DEHOD�� ± 9DORUHV�GH�WHQVmR�H�FRUUHQWH�GH�DFRUGR�FRP�R�SHUILO�GH�GHVFDUJD�PRGHOR������6����$K�

3HUILO�GH�
GHVFDUJD

&RUUHQWH�GH�
GHVFDUJD

7HQVmR�PpGLD�GH�
FpOXOD

�& �� $ ��� 9
�& �� $ ��� 9
�& �� $ ��� 9
�& �� $ ��� 9

)RQWH��$XWRU

��������3DUkPHWURV�HOpWULFRV�IRWRYROWDLFRV

2�VLVWHPD�IRWRYROWDLFR�GD�HPEDUFDomR�p�D�VXD�~QLFD�IRUPD�GH�REWHQomR�

GH�HQHUJLD�GXUDQWH�WRGR�R�HYHQWR��H�SRVVXHP�R DUUDQMR��6�3��RX�VHMD��GXDV ILODV�

HP�SDUDOHOR GH���SDLQpLV�HP�VpULH� 6HJXHP�DOJXQV�SDUkPHWURV�LPSRUWDQWHV�SDUD�
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R�HQWHQGLPHQWR GD�HQHUJLD�JHUDGD�SRU�HVVH�VLVWHPD��VHJXQGR�3LQKR�	�*DOGLQR�

�������D�GHILQLomR�GRV�SDUkPHWURV�VmR�

x ,UUDGLDomR�6RODU��p�D�HQHUJLD�LQFLGHQWH�HP�XPD�VXSHUItFLH�SODQD��p�REWLGD�

SHOD� LQWHJUDomR� GD� LUUDGLkQFLD� GXUDQWH� XP� LQWHUYDOR� GH� WHPSR�� TXH�

QRUPDOPHQWH�p�XPD�KRUD�RX�XP�GLD�

x ,UUDGLkQFLD�6RODU��p D�SRWrQFLD�UDGLDQWH��DTXHOD�SURYHQLHQWH�GH�UDGLDomR�

VRODU��LQFLGHQWH�HP�XPD�VXSHUItFLH�SODQD�

x &RQGLomR�1RPLQDLV�GH�RSHUDomR �12&7���D�LUUDGLkQFLD�DVVXPH�XP�YDORU�

GH�����:�Pð��WHPSHUDWXUD�GR�DU�GH����&�H�D�YHORFLGDGH�GR�YHQWR�LQFLGHQWH�

GH���P�V��

e� SRVVtYHO� YHULILFDU� QD� IROKD� GH� GDGRV� WpFQLFRV� GR� SDLQHO� IRWRYROWDLFR��

SUHVHQWH�QR�$QH[R�$��TXH�D�FRUUHQWH�H�D�WHQVmR�HQWUHJXHV�QR�SRQWR�GH�Pi[LPD�

SRWrQFLD� HP� 12&7� VmR�� UHVSHFWLYDPHQWH�� ����� $� H� ����� 9�� HVWHV� VHUmR� RV�

SDUkPHWURV�XWLOL]DGRV�QR�DOJRULWPR�

$� FRUUHQWH� HQWUHJXH� SHOR� FRQWURODGRU� GH� FDUJD� 0337� p� GHVFULWR� SHOD�

HTXDomR����
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2QGH�

�ሻܣሺܫ� FRUUHQWH�GH� VDtGD�GR� FRQWURODGRU� GH� FDUJD� FRP� UDVWUHDPHQWR�GH�

SRQWR�GH�Pi[LPD�SRWrQFLD�

ܰ͑ܲ ௦ܸ±��Q~PHUR�GH�SDLQpLV�HP�SDUDOHOR�

�ሻܣሺܫ�FRUUHQWH�QR�SRQWR�GH�Pi[LPD�SRWrQFLD��

ܸሺܸሻ��WHQVmR�QR�SRQWR�GH�Pi[LPD�SRWrQFLD�

௦ܸሺܸሻ��WHQVmR�GR�EDQFR�GH�EDWHULDV�

�ߟ� HILFLrQFLD�GR�FRQWURODGRU�GH�FDUJD�� FRPR�R�FRQWURODGRU�HP� TXHVWmR�

WUDWD�VH�GH�XP�0337��D�HILFLrQFLD�WtSLFD�p�GH�����
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$VVLP�� R� DUUDQMR GH� �� SDLQpLV� HP� VpULH IRUQHFH XPD FRUUHQWH� GH

DSUR[LPDGDPHQWH������$ QD�VDtGD�GR�0337� ,VVR�VH�Gi GHYLGR�j�GLIHUHQoD GH�

WHQVmR�UHVXOWDQWH GD�OLJDomR�GH�� SDLQpLV�HP�VpULH�TXH QDV 12&7 p�GH�FHUFD�GH�

����9��HQTXDQWR D�WHQVmR�GR�VLVWHPD�p�QRPLQDOPHQWH ���� 9� $�FRUUHQWH�ILQDO�GR

DUUDQMR IRWRYROWDLFR� VHUi� D� PXOWLSOLFDomR� GD� FRUUHQWH IRUQHFLGD SHOD� ILOD� GH� ��

SDLQpLV�HP�VpULH�SRU ���TXH�p�D�TXDQWLGDGH GH�ILODV�QR�VLVWHPD��HQWmR�D�FRUUHQWH�

WRWDO�QD VDtGD GR�0337�p�GH�DSUR[LPDGDPHQWH� ����� $�

������)OX[RJUDPD�/yJLFR�'R�$OJRULWPR

9LVDQGR�REWHU�D�YHORFLGDGH�Pi[LPD�H�DVVLP��PHQRU� WHPSR�GH�SURYD��R�

VHJXLQWH� IOX[RJUDPD SUHVHQWH� QD� ILJXUD� �� GHPRQVWUD� TXDLV� RV� PpWRGRV�

XWLOL]DGRV�SDUD�D�UHDOL]DomR�GD�RWLPL]DomR�GD�SRWrQFLD�H�FRQVHTXHQWHPHQWH�D�

HQHUJLD� QHFHVViULD� SDUD� R� GHVORFDPHQWR�� GH� WDO� IRUPD� TXH� QmR� XOWUDSDVVH� D�

HQHUJLD�WRWDO�DUPD]HQDGD�QD�EDWHULD�

)LJXUD����± )OX[RJUDPD�OyJLFR�GR�DOJRULWPR�GH�RWLPL]DomR

)RQWH��$XWRU



��

������6LVWHPD�'H�$TXLVLomR�'H�'DGRV

9LVDQGR�UHDOL]DU�D�FRPSDUDomR�HQWUH�RV�GDGRV�REWLGRV�WHRULFDPHQWH�H�RV�

GDGRV� SUiWLFRV� KRXYH� D� QHFHVVLGDGH� GH� HPSUHJDU� DOJXQV� VHQVRUHV�� TXH� VmR�

DTXHOHV�GLVSRVLWLYRV�FDSD]HV GH�UHVSRQGHU�j�XP�HVWtPXOR�ItVLFR�H�FRQYHUWHU�HP�

XP�VLQDO�HOpWULFR�LQWHUSUHWiYHO��FRP�D�HPEDUFDomR�HP�PRYLPHQWR��2V�SULQFLSDLV�

SDUkPHWURV�SUiWLFRV�SDUD�HVWH�HVWXGR�VmR��

x 9HORFLGDGH�

x &RUUHQWH�GH�VDtGD�GR�FRQWURODGRU�GH�FDUJD�0337�

x &RUUHQWH�GH�VDtGD�GR�EDQFR�GH�EDWHULDV�

x 7HQVmR�GR�EDQFR�GH�EDWHULDV�

��������+DUGZDUH�GH�SURFHVVDPHQWR�GH�GDGRV

2�KDUGZDUH�GH SURFHVVDPHQWR�GH�GDGRV�p�FRPSRVWR�SRU�XP�$UGXLQR�8QR��

TXH�VH�WUDWD�GH�XPD�SODFD�GH�SURWRWLSDJHP�GH�FLUFXLWRV�HOHWU{QLFRV�EDVHDGD�QR�

PLFURFRQWURODGRU�$7PHJD�����$�VXD�DOLPHQWDomR�SRGH VHU IHLWD�YLD�SRUWD�86%�

RX�IRQWH�GH�DOLPHQWDomR�H[WHUQD��HVWH�SRVVXL�XP�UHJXODGRU�GH�WHQVmR�LQWHUQR�TXH�

SHUPLWH�WHQV}HV�GH�HQWUDGD�GH���j���9GF��2�$UGXLQR�8QR�SRVVXL����SLQRV�,�2�

�GH�HQWUDGD�H�VDtGD��GLJLWDLV��Q~PHUR�VXILFLHQWH�SDUD�DWHQGHU�DV�QHFHVVLGDGHV�GR�

VLVWHPD��(OH�SRVVXL�XP�FORFN LQWHUQR GH����0+]�H�FRPXQLFDomR�VHULDO��TXH�VHUi�

R�SULQFLSDO�PpWRGR�FRPXQLFDomR�XWLOL]DGR���$5'8,12��������

2�$UGXLQR�8QR�p�XPD�SODFD EDVWDQWH�HPSUHJDGD�HP�SURMHWRV�GH�VLVWHPDV�

PLFURSURFHVVDGRV��GHYLGR�j�VXD�JUDQGH�GLIXVmR�R�WRUQD�XPD�yWLPD�IHUUDPHQWD�

GHYLGR�DRV�GLYHUVRV�VKLHOGV��TXH�VmR�SODFDV�DFRSOiYHLV�FRP�D�SRVVLELOLGDGH�GH�

DGLomR�GH�QRYDV�IXQFLRQDOLGDGHV�DR�KDUGZDUH�GH�IRUPD�IiFLO�H�FRQILiYHO��3RVVXL�

XPD�YDVWD�TXDQWLGDGH�GH�ELEOLRWHFDV�GLVSRQtYHLV��R�TXH�R�WRUQD�XPD�H[FHOHQWH�

HVFROKD�SDUD�R�KDUGZDUH�GH�DTXLVLomR�GH�GDGRV��2�DUGXLQR�XQR�SRGH�VHU�YLVWR�

QD�ILJXUD����

2�KDUGZDUH�GH�SURFHVVDPHQWR�GH�GDGRV�SRVVXL�D�IXQomR�GH�DGTXLULU�RV�

GDGRV�SURYHQLHQWHV�GH�VHXV�SHULIpULFRV�H[WHUQRV��VHQVRUHV��H�DUPD]HQD�ORV�HP�

XP�VKLHOG�FRP�D�IXQFLRQDOLGDGH�GH�DUPD]HQDPHQWR�GH�GDGRV�HP�XP�FDUWmR�GH�

PHPyULD�GR�WLSR�6' FDUG�



��

)LJXUD����± $UGXLQR�812

)RQWH���$5'8,12�������

������� 0yGXOR�GH�*36

7HQGR� FRPR� SUHPLVVD� D� QHFHVVLGDGH� GH� DTXLVLomR� GD� YHORFLGDGH�

LQVWDQWkQHD� GD� HPEDUFDomR�� RSWRX�VH� SRU� XWLOL]DU� XP� *36� SDUD� VDQDU� HVWD�

QHFHVVLGDGH��2�PyGXOR� VHOHFLRQDGR� IRL R�'XLQRSHDN�*36�/RJJHU�6KLHOG�TXH�

DOpP� GH� FRQWHU� XP� PyGXOR� UHFHSWRU� *36� 8EOR[� 1(2��0� SRVVXL� XP�

OHLWRU�JUDYDGRU� GH� FDUWmR� PLFUR� 6'�� WRUQDQGR�R� PXLWR� FRQYHQLHQWH� SRU� Mi�

VDWLVID]HU� GXDV� QHFHVVLGDGHV� GR� VLVWHPD� GH� DTXLVLomR�� TXH� VmR�� DGTXLULU� D�

YHORFLGDGH� H� DLQGD� DUPD]HQDU� RV� GDGRV� REWLGRV� SHOR� $UGXLQR� 812 SDUD� XP�

FDUWmR�PLFUR�6'��2�PyGXOR�FRQWD�FRP�FRPXQLFDomR�VHULDO��UHFHSomR�GH�DWp���

VLVWHPDV�GH�VDWpOLWH�DR�PHVPR�WHPSR�H�DLQGD�D�SRVVLELOLGDGH�GH�DFRSODU�XPD�

DQWHQD�H[WHUQD�SRU�PHLR�GRV�VHXV�FRQHFWRUHV�60$�H�8�)/��$�ILJXUD��� PRVWUD�R�

PyGXOR�GH�*63�FRP�VHXV�SULQFLSDLV�FRPSRQHQWHV�

)LJXUD����� 'XLQRSHDN�*36�/RJJHU�6KLHOG

)RQWH�KWWSV���ZZZ�ILOLSHIORS�FRP�ZS�FRQWHQW�XSORDGV���������VKLHOGBFRPSRQHQWHV�SQJ



��

3DUD�D�UHDOL]DomR�GD�OHLWXUD�GRV�GDGRV�GR�PyGXOR�GH�*36�IRL�QHFHVViULR�

XWLOL]DU�GXDV�ELEOLRWHFDV��HODV�VmR��D�6RIWZDUH6HULDO�H�7\QL*36����VHQGR�TXH�D�

SULPHLUD�SHUPLWH�XWLOL]DU�RV�SLQRV�GLJLWDLV�SDUD�FRPXQLFDomR�VHULDO�H�D�VHJXQGD�

ELEOLRWHFD�p�UHVSRQViYHO�SRU�SRVVLELOLWDU�D�OHLWXUD�GRV�GDGRV�GR�*36��$�ILJXUD ��

LOXVWUD�R�FyGLJR�EiVLFR�SDUD�DTXLVLomR�GRV�GDGRV�GR�PyGXOR�GH�*36 H�HVFULWD�QR�

PRQLWRU�VHULDO�GR�FRPSXWDGRU�

)LJXUD����± &yGLJR�EiVLFR�SDUD�DTXLVLomR�GH�GDGRV�GR�*36�

)RQWH��$XWRU

��������0yGXORV�GR�%06

$VVLP�FRPR�GHVFULWR�QR�FDStWXOR�� GHVWH�WUDEDOKR� R�%06�p�UHVSRQViYHO�

SRU� JHUHQFLDU� RV� SDUkPHWURV� HOpWULFRV� GDV� EDWHULDV� GH� /tWLR� SRU� TXHVW}HV� GH�

VHJXUDQoD�H�DLQGD�SDUD�TXH�VXD�YLGD�~WLO�QmR�VHMD�FRPSURPHWLGD��2�EDQFR�GH�

EDWHULDV�XWLOL]DGR QD�HPEDUFDomR�SRVVXL�D�FRQILJXUDomR���6�3�����FpOXODV�HP�

VpULH�HP���ILODV�SDUDOHODV���2�%06�XWLOL]DGR�p�R�PRGHOR�*:/��3RZHU�����6PDUW�

%06��RQGH�R�PRQLWRUDPHQWR�p�IHLWR�SRU�SODFDV�OLJDGDV�DRV�WHUPLQDLV�GDV�FpOXODV�

GH�EDWHULD��([LVWHP�WUrV�WLSRV�GH�SODFDV��SODFD�,1 �HQWUDGD���SODFD�LQWHUPHGLiULD�

H� SODFD� 287 �VDtGD��� HP� TXH� D� SODFD� 287 SRVVXL� D� SRVVLELOLGDGH� GH�

FRPXQLFDomR� VHULDO�� DOpP�GH� FRQWDU� FRP� FRPXQLFDomR� EOXHWRRWK�� $� ILJXUD� ��

PRVWUD�RV�WLSRV�GH�PyGXORV�H[LVWHQWHV�



��

)LJXUD��� � 3ODFDV�GR�%06���D��0yGXOR�GH�HQWUDGD���E��0yGXOR�GH�6DtGD�H��F��0yGXOR�,QWHUPHGLiULR�

)RQWH��6PDUW�%06�����0DQXDO

$� FRPXQLFDomR� SRGH� VHU� IHLWD� XWLOL]DQGR� R� SURWRFROR� GH� FRPXQLFDomR�

VHULDO�DVVtQFURQD��8$57���$SyV�YHULILFDomR�FRP�R�IDEULFDQWH�IRL�SRVVtYHO�REWHU�R�

VHJXLQWH HVTXHPD�GH�OLJDomR TXH SRGH�VHU�YLVWR�QD�ILJXUD����

)LJXUD��� � (VTXHPD�GH�OLJDomR�%06�± $UGXLQR

)RQWH��$XWRU

2EVHUYDQGR� R� HVTXHPiWLFR� p� SRVVtYHO� QRWDU� D� SUHVHQoD� GH� XP�

RSWRDFRSODGRU��LVVR�VH�Gi�SHOD�QHFHVVLGDGH GH LVRODU�D�VDtGD�GR�PyGXOR�287 H�

R�$UGXLQR D�ILP�GH�HYLWDU�SRVVtYHLV�IDOKDV�H�TXDLVTXHU�GDQRV�DRV�GLVSRVLWLYRV��

8WLOL]RX�VH�R�RSWRDFRSODGRU��1����D�ILFKD�WpFQLFD�GHVWH�GLVSRVLWLYR�HVWDUi�

GLVSRQtYHO� QR� $QH[R� ' H� RV� UHVLVWRUHV� GH� DFRUGR� FRP� HVTXHPD� GH� OLJDomR�

SURSRVWR�SHOR�IDEULFDQWH�GR�%06��2�%06�XWLOL]D�DSHQDV�R�5;�GR�$UGXLQR��QHVWH�

FDVR�XWLOL]RX�VH�R�SLQR���H�QmR�XWLOL]D�R�7;��XPD�YH]�TXH�R�$UGXLQR�DSHQDV�Or�RV�

GDGRV�GR�%06�

6HJXQGR�R�IDEULFDQWH��R�PyGXOR�287 GR�%06�HQYLD�XP�SDFRWH�GH�GDGRV�

GH����E\WHV��HP�TXH�FDGD�E\WH�RX�FRQMXQWR�E\WHV�p�XPD�GHWHUPLQDGD�LQIRUPDomR�

e�SRVVtYHO�REVHUYDU�R�TXH�FDGD�SDFRWH�GH�E\WHV�GHILQH�D�SDUWLU�GRV�GDGRV�

IRUQHFLGRV�SHOR�IDEULFDQWH��2V�GDGRV�HVWmR�GLVSRQtYHLV�QR�$QH[R�(�



��

��5(68/7$'26�2%7,'26

1HVWH� FDStWXOR� VHUi� DERUGDGR RV� UHVXOWDGRV� WHyULFRV� REWLGRV� DSyV� R�

GHVHQYROYLPHQWR� GR�DOJRULWPR�GH�SUHYLVmR�H� RWLPL]DomR�H� RV� YDORUHV� SUiWLFRV�

REWLGRV�SRU�PHLR�GR�PyGXOR�GH�*36�H�DLQGD�GR�%06�

����5(68/7$'26�7(Ï5,&26

$SyV�R�GHVHQYROYLPHQWR�GR�DOJRULWPR��TXH�HVWi�SUHVHQWH�QR�$SrQGLFH &

GHVWD�SHVTXLVD��GHVHQYROYHX�VH�XP�FyGLJR�QR�0$7/$% SDUD�D�YHULILFDomR�GRV�

SDUkPHWURV�GH�VDtGD�GR�DOJRULWPR��7HQGR�FRPR�EDVH�TXH�R�SULQFLSDO�SDUkPHWUR�

GH�HQWUDGD�p�D�GLVWkQFLD� WRWDO�D� VHU�SHUFRUULGD�HP�FDGD�HWDSD�GD�FRPSHWLomR�

'HVDILR�6RODU�%UDVLO��FULRX�VH�XP�YHWRU�FRP�YiULDV�YHORFLGDGHV�H�D�SDUWLU�S{GH�

VH�REWHU�GLYHUVRV�GDGRV�GH�VDtGD��$�ILJXUD��� GHPRQVWUD�D�FXUYD�TXH�UHODFLRQD�

D� SRWrQFLD� FRQVXPLGD� SHOR� VLVWHPD� SURSXOVLYR� SDUD� FDGD� YHORFLGDGH� D� VHU�

DOFDQoDGD��(VWD�FXUYD�SRGH�VHU�YHULILFDGD�GH�DFRUGR�FRP�RV�GDGRV�SUHVHQWHV�QR�

$SrQGLFH�$ GHVWD�SHVTXLVD��SRUpP�DV�SHUGDV�HOpWULFDV��PHFkQLFDV�H�QDYDLV�Mi�

HVWmR�VHQGR�FRQVLGHUDGDV��

)LJXUD����� &XUYD�WHyULFD�GD�SRWrQFLD�FRQVXPLGD�SHOR�VLVWHPD�SURSXOVLYR SDUD�FDGD�YHORFLGDGH

)RQWH��$XWRU



��

e�SRVVtYHO�REVHUYDU�TXH�D FXUYD�GD SRWrQFLD�QHFHVViULD SDUD�DWLQJLU�WDLV�

YHORFLGDGHV DVVXPH�FDUDFWHUtVWLFDV H[SRQHQFLDLV��LVVR�VH�Gi�GHYLGR�j�FXUYD�GH�

UHVLVWrQFLD�DR�DYDQoR�TXH�GHILQH�R�FRPSRUWDPHQWR�GR�PRYLPHQWR�H�DLQGD�TXH�

SDUD� SRWrQFLDV� HOHYDGDV� R� FUHVFLPHQWR� GD� SRWrQFLD� p� EHP� PDLRU� GHYLGR� jV�

SHUGDV�GR�SUySULR�PRWRU�SRU�HVWDU�FKHJDQGR�j�VXD�SRWrQFLD�GH�SLFR�H�DVVLP�WHQGR�

XPD�GLPLQXLomR�GD�VXD�HILFLrQFLD��$�ILJXUD����GHPRQVWUD�D�FXUYD�GD�YHORFLGDGH�

PpGLD�D�VHU�SUDWLFDGD SDUD�FDGD�GLVWkQFLD�GH�SURYD�GR�'HVDILR�6RODU�%UDVLO

)LJXUD����± &XUYD�WHyULFD�GH�YHORFLGDGH�PpGLD�GH�SURYD�GDGD�D�GLVWkQFLD

)RQWH��$XWRU

1RWD�VH TXH�SDUD�FXUWDV�GLVWkQFLDV GH�SURYD D�YHORFLGDGH�PpGLD�DVVXPLGD�

p�D�Pi[LPD�WHyULFD�GHYLGR�jV�OLPLWDo}HV�GH�SRWrQFLD�GR�PRWRU�H�DLQGD�GD�FRUUHQWH�

Pi[LPD�GH�GHVFDUJD�GR�EDQFR�GH�EDWHULDV��HVWH�OLPLWH�WHyULFR�p�GH������QyV��$�

)LJXUD� ��� GHPRQVWUD� D� FXUYD� GD� SRWrQFLD� HOpWULFD� FRQVXPLGD� SHOR� VLVWHPD�

SURSXOVLYR�GH�DFRUGR�FRP�D�GLVWkQFLD�D�VHU�SHUFRUULGD�HP�FDGD�SURYD�GR�'HVDILR�

6RODU�%UDVLO��
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)LJXUD��� ± &XUYD�GD�SRWrQFLD�HOpWULFD�HP�IXQomR�GD�GLVWkQFLD�GH�SURYD

)RQWH��$XWRU

&RQVWDWD�VH TXH�SDUD�FXUWDV�GLVWkQFLDV�GH�SURYD�D�SRWrQFLD�DVVXPH�R�VHX�

YDORU�Pi[LPR�� QRYDPHQWH� GHYLGR� DR� OLPLWH� GH� SRWrQFLD� GR�PRWRU� H� DLQGD� GD�

FDSDFLGDGH�GH�GHVFDUJD�GR�EDQFR�GH�EDWHULDV� $�ILJXUD��� GHPRQVWUD�D�FXUYD�GR�

WHPSR�HP�IXQomR�GD�GLVWkQFLD�GH�SURYD�

)LJXUD��� ± &XUYD�GR�WHPSR�GH�SURYD�HP�IXQomR�GH�VXD�GLVWkQFLD

)RQWH��$XWRU
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����5(68/7$'26�35È7,&26

2�WHVWH�SUiWLFR�SDUD�YHULILFDomR�GRV�SDUkPHWURV�SRVVLELOLWRX�REWHU�RV�GDGRV�

TXH�HVWmR�SUHVHQWHV�QR�$SrQGLFH�(��RSWRX�VH�SRU��UHDOL]DU�D�DQiOLVH�H�D�UHWLUDGD�

GRV�SRQWRV�LQGHVHMiYHLV�TXH VH�HQFRQWUDYDP�HP�SRQWRV�GH�LQpUFLD��TXH�RFRUUHP

TXDQGR�R�FRUSR�HVWi�VDLQGR�GR�UHSRXVR�RX TXDQGR�HVWH�HVWi�HP�PRYLPHQWR�H

QmR�Ki FRQVXPR�SRU�PHLR�GR�VLVWHPD�SURSXOVLYR��$�ILJXUD����GHPRQVWUD�D�FXUYD�

SUiWLFD�GH�SRWrQFLD�FRQVXPLGD�SHOR�VLVWHPD�SURSXOVLYR�SDUD�FDGD�YHORFLGDGH�

)LJXUD����± &XUYD�SUiWLFD�GH�GHVHPSHQKR�GD�HPEDUFDomR�

)RQWH��$XWRU

e�SRVVtYHO�REVHUYDU�TXH�QD�SUiWLFD�IDWRUHV�FRPR�D�YHORFLGDGH�GR�ULR�H�R�

YHQWR�WRUQDUDP�D�DTXLVLomR�GH�GDGRV�XP�YHUGDGHLUR�GHVDILR��SRUpP�SRU�PHLR�GD�

FXUYD�Mi�p�SRVVtYHO�YHULILFDU�D�VXD�FDUDFWHUtVWLFD�H[SRQHQFLDO��R�TXH�WRUQD�YiOLGR�

R�HVWXGR�UHDOL]DGR�

$� HTXDomR �� GHVFUHYH� D� FXUYD� SUiWLFD GH� GHVHPSHQKR� SUiWLFR� GD�

HPEDUFDomR�

ሻݒሺݐܲ ൌ ͳͺǡ݁ǡଷହൈ௩
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ሻǣݒሺݐܲ 3RWrQFLD FRQVXPLGD SHOR�VLVWHPD�GH�SURSXOVmR �:��

ܸ� 9HORFLGDGH�GD�HPEDUFDomR �QyV��

����&203$5$d2�'26�'$'26�7(Ï5,&26�&20�26�35È7,&26

1HVWH�VXEFDSLWXOR�VHUi�DERUGDGD�D�FRPSDUDomR HQWUH�RV�GDGRV�REWLGRV�

SRU�PHLR�GH�VLPXODomR�H�RV�SUiWLFRV��$�ILJXUD����GHPRQVWUD�D�FRPSDUDomR GD�

FXUYD�WHyULFD�H�SUiWLFD�GD�HPEDUFDomR�

)LJXUD����± &RPSDUDomR�HQWUH�D�FXUYD�WHyULFD�H�D�SUiWLFD

)RQWH��$XWRU

3HUFHEH�VH�TXH�DV�GXDV�FXUYDV�HVWmR�FRP�XPD�GLVFUHSkQFLD�HOHYDGD��LVVR�

VH�Gi�DR�IDWR�GDV�SHUGDV�JHUDLV�VHUHP�FRQVLGHUDGDV�HP������SHUGD�GHYLGR�DR�

YHQWR�H�YHORFLGDGH�GD�iJXD���DOpP�GD�FXUYD� UHDO�VHU�DSUR[LPDGD��$� ILJXUD����

GHPRQVWUD�D�FRPSDUDomR�HQWUH�DV�FXUYDV�SDUD�R�FRHILFLHQWH�GH�SHUGDV�JHUDLV�HP�

����



��

)LJXUD����± &RPSDUDomR�HQWUH�D�FXUYD�WHyULFD�FRP�QRYR FRHILFLHQWH�GH�SHUGDV H�D�SUiWLFD

)RQWH��$XWRU

3RU�PHLR�GD�ILJXUD����p SRVVtYHO�REVHUYDU�TXH�D�FXUYD�SUiWLFD�H�WHyULFD�VH�

FRPSRUWDP� GD PHVPD� PDQHLUD H SRVVXHP� YDORUHV� DSUR[LPDGRV�� HQWmR� R�

FRHILFLHQWH�GH�SHUGDV�JHUDLV�GH���� p R�TXH�PHOKRU�VH�DGHTXD�



��

&21&/862

&RP�RV�UHVXOWDGRV�REWLGRV�QR�GHVHQYROYLPHQWR�GHVWD�SHVTXLVD�p�SRVVtYHO�

FRQFOXLU� TXH� IRL� SRVVtYHO� R� GHVHQYROYLPHQWR� GH� XP� DOJRULWPR� GH� SUHYLVmR� H�

RWLPL]DomR�GH�GHVHPSHQKR�GH�XPD�HPEDUFDomR�VRODU�GR� WLSR�FDWDPDUm��XPD�

YH]�TXH�DV�FXUYDV�GH�GHVHPSHQKR�WHyULFR�H�D�GH�GHVHPSHQKR�UHDO�ILFDUDP�EHP�

SUy[LPDV�DSyV�R�DMXVWH�GR�SDUkPHWUR�GH�SHUGDV�JHUDLV��3RU�PHLR�GR�DOJRULWPR�p�

SRVVtYHO�SUHYHU�TXDO�VHUi�R�GHVHPSHQKR�HPSUHJDGR�SHOD�HPEDUFDomR�FRP�RV�

SDUkPHWURV�GH�YHORFLGDGH�PpGLD��SRWrQFLD� WRWDO�FRQVXPLGD�H�DLQGD�RV�RWLPL]D�

VHPSUH�PDQWHQGR�D�EDWHULD�FRP�XPD�FDUJD�UHVHUYD�GH�����SDUD�TXH�VXD�YLGD�

~WLO�QmR�VHMD�FRPSURPHWLGD��PDV�TXH�SRGH�VHU�XWLOL]DGD�FDVR�DV�FDUDFWHUtVWLFDV�

GR�ULR�PDU�HVWHMDP�DGYHUVDV�jV�SUHYLVWDV�SHOR�DOJRULWPR�QR�SDUkPHWUR�GH�SHUGDV�

JHUDLV�GHYLGR�DR�YHQWR�RX�YHORFLGDGH�GD�PDUp�

2�DOJRULWPR�GH�RWLPL]DomR�p�PXLWR�LPSRUWDQWH�SDUD�DX[LOLDU�QD�GHILQLomR�GD�
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