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$LUWRQ�&DWWDQL��
*XLOKHUPH�&DUGRVR�GD�6LOYD��
5LFDUGR�GH�0HQH]HV�&RVWD��

5RVDQD�eOOHQ�5HLWHU��
5HVXPR�
(VWH� DUWLJR� DSUHVHQWD� RV� SULPHLURV� UHVXOWDGRV� GH� SHVTXLVD� TXH� WHP� FRPR�
REMHWLYR� UHDOL]DU� OHYDQWDPHQWR� IRWRJUiILFR� GRV� UHYHVWLPHQWRV� GH� SLVR� GDV�
HGLILFDo}HV� GD� 8QLYHUVLGDGH� )HGHUDO� GR� 5LR� *UDQGH� GR� 6XO�� ,QLFLDGR� SHOR�
SUpGLR� GD� )DFXOGDGH� GH� $UTXLWHWXUD�� R� UHJLVWUR� VLVWHPiWL]DGR� GRV� SLVRV�
SHUPLWLX�REVHUYDU�D�H[LVWrQFLD�GH�GLYHUVRV�WLSRV�GH�PDOKDV�SODQDV�HP�SLVRV�
GH� WDFRV� GH�PDGHLUD� �SDUTXrV��� JHUDGDV� D� SDUWLU� GH� XP�PyGXOR�EDVH� GH�
�[�FP� H� VHXV� P~OWLSORV�� �[��� H� �[��FP�� $� GLYHUVLGDGH� GDV� PDOKDV�
H[LVWHQWHV� HQVHMRX� D� DQiOLVH� GRV� SDGU}HV� UHVXOWDQWHV� j� OX]� GD� WHRULD� GD�
*HVWDOW��SRQGR�HP�HYLGrQFLD�D�ULTXH]D�GRV�DUUDQMRV�IRUPDLV�JHUDGRV�D�SDUWLU�
GH�UHGHV�PRGXODUHV�UtJLGDV�H�TXH� LQFRUSRUDP�D�YDULDELOLGDGH�FURPiWLFD�GR�
PDWHULDO�XWLOL]DGR��(VVHV�SULPHLURV�UHVXOWDGRV�IRUDP�H[SRVWRV�HP�H[SRVLomR�
IRWRJUiILFD� RQGH� IRL� VDOLHQWDGD� JUDILFDPHQWH� D� FRPSRVLomR� IRUPDO� GHVVHV�
SLVRV��
3DODYUDV�&KDYH�� WDFRV� GH� PDGHLUD�� PDOKDV� SODQDV�� PRGXODomR�� SDGU}HV�
JHRPpWULFRV��*HVWDOW��
$EVWUDFW�
7KLV�DUWLFOH�SUHVHQWV� WKH� ILUVW� UHVXOWV�RI� WKH�UHVHDUFK� WKDW�DLPV�DW�FDUU\LQJ�
RXW� D� SKRWRJUDSKLF� VXUYH\� RI� WKH� IORRU� FRYHULQJ� LQ� WKH� EXLOGLQJV� RI� WKH�
)HGHUDO� 8QLYHUVLW\� RI� 5LR� *UDQGH� GR� 6XO�� 7KH� V\VWHPDWL]HG� UHFRUG� RI� WKH�
IORRUV�VWDUWHG�DW�WKH�&ROOHJH�RI�$UFKLWHFWXUH�EXLOGLQJ�DQG�DOORZHG�REVHUYLQJ�
WKH�H[LVWHQFH�RI�YDULRXV�W\SHV�RI�IODW�SDWWHUQV�LQ�ZRRG�EORFN��SDUTXHW��IORRU��
IURP�D��[�FP�EDVH�PRGXOH�DQG�LWV�PXOWLSOHV���[���DQG��[��FP��7KH�UDQJH�
                                                           
�� 'RXWRU�� 3URIHVVRU� GD� 8QLYHUVLGDGH� )HGHUDO� GR� 5LR� *UDQGH� GR� 6XO� �� )DFXOGDGH� GH�
$UTXLWHWXUD�&XUVR�GH�'HVLJQ���'HSDUWDPHQWR�GH�([SUHVVmR�*UiILFD���$Y��6DUPHQWR�/HLWH������
��3RUWR�$OHJUH���56���PDUFDYLV#SRUWRZHE�FRP�EU�
��*UDGXDQGR�GR�FXUVR�GH�'HVLJQ�GH�3URGXWR�GD�8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��
%ROVLVWD�3,%,&�8)5*6�±�JXLOKHUPH�FDUGRVR#XIUJV�EU�
��*UDGXDQGR�GR�FXUVR�GH�'HVLJQ�GH�3URGXWR�GD�8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��
%ROVLVWD�%,&�)$3(5*6���PHQH]HV�FRVWD#XIUJV�EU�
��*UDGXDQGD�GR�FXUVR�GH�'HVLJQ�9LVXDO�GD�8QLYHUVLGDGH�)HGHUDO�GR�5LR�*UDQGH�GR�6XO��
%ROVLVWD�YROXQWiULD�±�URVDQD�UHLWHU#XIUJV�EU�
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RI� SDWWHUQV� SURYLGHG� DQ� RSSRUWXQLW\� IRU� DQDO\VLV� DFFRUGLQJ� WR� WKH� *HVWDOW�
WKHRU\�� GHPRQVWUDWLQJ� WKH�ZHDOWK� RI� IRUPDO� DUUDQJHPHQWV� JHQHUDWHG� IURP�
VWULFW� PRGXODU� QHWZRUNV� LQFRUSRUDWLQJ� WKH� FKURPDWLF� YDULDWLRQ� RI� WKH�
PDWHULDO� XVHG�� 7KHVH� LQLWLDO� UHVXOWV� ZHUH� GLVSOD\HG� LQ� D� SKRWRJUDSKLF�
H[KLELWLRQ�� ZKLFK� JUDSKLFDOO\� HPSKDVL]HG� WKH� IRUPDO� FRPSRVLWLRQ� RI� WKHVH�
IORRUV��
.H\ZRUGV�� SDUTXHW� IORRU�� VXUIDFHV�� PRGXODWLRQ�� JHRPHWULF� SDWWHUQV��
*HVWDOW��
���,QWURGXomR�
$� FXOWXUD� SURGX]LGD� QD� 8QLYHUVLGDGH� PDQLIHVWD�VH� SRU�PHLR� GH� DVSHFWRV�
XVXDLV�H�HVSHUDGRV�±�D�SURGXomR�GH�VHXV�SURIHVVRUHV�H�DOXQRV��VXDV�WHVHV�
H� GLVVHUWDo}HV�� D� IRUPDomR� GH� UHFXUVRV� KXPDQRV� TXH� DWXDUmR� QD�
VRFLHGDGH�� VHX� SDWULP{QLR� HGLILFDGR�� (QWUHWDQWR�� D� 8QLYHUVLGDGH� p� PXLWR�
PDLV�TXH�R�VRPDWyULR�GHVWHV�H�RXWURV�DVSHFWRV��VmR�VXDV�SDUWLFXODULGDGHV�
TXH� D� GLIHUHQFLDP�� TXH� D� WRUQDP� ~QLFD�� TXH� IRUPDP� VXD� DOPD� H� Vy� XP�
ROKDU� DWHQWR� FRQVHJXH� SHUFHEHU�� (� HVVH� ROKDU� DWHQWR� SDVVDUi� D� SHUFHEHU�
TXH� SRUWDV�� SDUHGHV�� FRUUHGRUHV� H� RXWURV� HVSDoRV� VmR� OXJDUHV�� RX� VHMD��
HVSDoRV� TXDOLILFDGRV� TXH�� HQWUH� RXWUDV� FDUDFWHUtVWLFDV� H� GHILQLo}HV�� ³VH�
WRUQDP� SHUFHELGRV� SHOD� SRSXODomR� SRU� PRWLYDU� H[SHULrQFLDV� KXPDQDV� D�
SDUWLU� GD� DSUHHQVmR� GH� HVWtPXORV� DPELHQWDLV´� �&$67(//2�� ������� (VVHV�
HVWtPXORV��SRU�VXD�YH]��FRVWXPDP�VHU�SUHGRPLQDQWHPHQWH�YLVXDLV��

'HQWUH�RV�LQ~PHURV�HOHPHQWRV�FRQVWLWXLQWHV�GH�XP�HVSDoR��RV�OLPLWHV�
ItVLFRV� ±� HOHPHQWRV� GH� DUTXLWHWXUD� �&2521$� 0$57,1(=�� ������ ±�
GHVHPSHQKDP� SDSHO� IXQGDPHQWDO�� QmR� Vy� QD� FRQVWUXomR� GR� HVSDoR�
KDELWiYHO��PDV�QD�FRQVWLWXLomR�GH�XP�DPELHQWH�GH�TXDOLGDGH��(�GHQWUH�RV�
GLYHUVRV� HOHPHQWRV� TXH� IRUPDP� HVVH� DPELHQWH�� RV� SLVRV� GHVHPSHQKDP�
SDSHO� IXQGDPHQWDO�� 6XSHUItFLH� VREUH� D� TXDO� RFRUUHP� RV� GHVORFDPHQWRV�
KXPDQRV��RV�SLVRV�SRGHP�DGTXLULU� UHOHYkQFLD�TXH� WUDQVFHQGH�VHX�FDUiWHU�
PHUDPHQWH� XWLOLWiULR�� QD� PHGLGD� HP� TXH� SRGHP� VH� WRUQDU� LPSRUWDQWHV�
HOHPHQWRV� GH� FRPSRVLomR� �,GHP���������GH� FXQKR�PDLV� FRQFHLWXDO� H� TXH�
FRQWULEXHP�QD�GHILQLomR�GR�FDUiWHU�GH�XP�DPELHQWH��

0DV�� DSUHVVDGRV� H� DWDUHIDGRV�� RV� IUHT�HQWDGRUHV� GRV� FDPSL� GD�
8QLYHUVLGDGH�WUDoDP�GLDULDPHQWH�RV�PHVPRV�FDPLQKRV��YrHP�RV�PHVPRV�
SUpGLRV�� DV�PHVPDV� IRUPDV�PDV�� QD�PDLRULD� GDV� YH]HV�� QmR� ³HQ[HUJDP´�
WRGDV� DV� YDULiYHLV� TXH� HQULTXHFHP� RV� DPELHQWHV� HP� TXH� WUDQVLWDP��
$SRQWDU� DOJXPDV� GHVWDV� SDUWLFXODULGDGHV� p� XPD� GDV� PHWDV� GD� SHVTXLVD�
³3RU� 2QGH� $QGD� D� 8QLYHUVLGDGH�� 3LVRV� H� 3DYLPHQWRV� GD� 8QLYHUVLGDGH�
)HGHUDO� GR� 5LR� *UDQGH� GR� 6XO´�� ,QLFLDGD� HP������� D� SHVTXLVD� WHP� FRPR�
REMHWLYR� ID]HU� XP� OHYDQWDPHQWR� GRV� SLVRV� H� SDYLPHQWRV� TXH� FRPS}HP�R�
SDWULP{QLR� HGLILFDGR� GD� 8)5*6�� 3RU� PHLR� GD� DQiOLVH� IRUPDO� GRV�
UHYHVWLPHQWRV� GRV� SLVRV� GRV� GLYHUVRV� SUpGLRV� GD� 8QLYHUVLGDGH�� VHUmR�
LGHQWLILFDGDV� HVVDV� YDULiYHLV� GH�PRGR� D� FRQVWLWXLU�VH� QmR� DSHQDV� HP�XP�
UHJLVWUR�GH�XP�DVSHFWR�GR�SDWULP{QLR�HGLILFDGR��PDV��LJXDOPHQWH��IRQWH�GH�
UHIHUrQFLDV� SDUD� D� XWLOL]DomR� GHVWDV� FDUDFWHUtVWLFDV� HP� RXWUDV� DSOLFDo}HV�
OLJDGDV�DR�GHVLJQ��j�DUTXLWHWXUD��jV�DUWHV�SOiVWLFDV�H�iUHDV�DILQV��
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���0HWRGRORJLD�
2� SURMHWR� WHYH� LQtFLR� HP� XP� HVWXGR� SLORWR� GHVHQYROYLGR� QR� SUpGLR� GD�
)DFXOGDGH�GH�$UTXLWHWXUD��RQGH�IRL�UHDOL]DGR�R�OHYDQWDPHQWR�IRWRJUiILFR�GRV�
UHYHVWLPHQWRV�GH�VHXV�SLVRV�LQWHUQRV��,QDXJXUDGR�HP�������R�SUpGLR�DEULJD�
D�)DFXOGDGH�GH�$UTXLWHWXUD�H�R�UHFpP�FULDGR�&XUVR�GH�'HVLJQ�H�p�XP�WtSLFR�
H[HPSODU�GR�PRGHUQLVPR�DUTXLWHW{QLFR�EUDVLOHLUR��/,&+7��&$)581,���������
6HXV�UHYHVWLPHQWRV�GH�SLVR�WDPEpP�VmR�FDUDFWHUtVWLFRV�GD�pSRFD��JUDQLWLQD�
HP�SODFDV��FHUkPLFD�YHUPHOKD�UHWDQJXODU�H�VH[WDYDGD�H�WDFRV�GH�PDGHLUD��
SRSXODUPHQWH� FRQKHFLGRV� FRPR� SDUTXrV�� GLVSRVWRV� HP� DUUDQMRV� IRUPDLV�
GLYHUVRV� H� TXH� DSUHVHQWDP� XPD� GLYHUVLGDGH� SHFXOLDU� GH� DUUDQMRV�
JHRPpWULFRV�H�PRGXODo}HV��DOpP�GH�H[SORUDU�D�YDULDELOLGDGH�GDV�PDGHLUDV�
HPSUHJDGDV��EDVLFDPHQWH�LSr�H�PDUILP��

(P�XP�SULPHLUR�PRPHQWR��IRUDP�IHLWRV�DSHQDV�UHJLVWURV�IRWRJUiILFRV�
H�DQRWDo}HV� FRP� UHODomR�j� ORFDOL]DomR�GRV�GLYHUVRV�SDGU}HV��$SyV�DQiOLVH�
GDV� LPDJHQV�REWLGDV��SDUWLX�VH�SDUD�XP�UHJLVWUR�PDLV�DSULPRUDGR�GH�VXDV�
FDUDFWHUtVWLFDV�FURPiWLFDV��JHRPpWULFDV�H�HVWpWLFDV��

3DUD� D� WRPDGD� GH� IRWRJUDILDV� TXH� FRQWHPSODVVHP� WRGDV� DV�
FDUDFWHUtVWLFDV� QHFHVViULDV� j� XPD�DQiOLVH� ILHO� GRV� UHYHVWLPHQWRV�GRV�SLVRV�
GR�SUpGLR� IRL� XWLOL]DGR�XP�DSDUDWR� WpFQLFR�GHVHQYROYLGR�SHORV�EROVLVWDV��2�
DSDUDWR� FRQVLVWH� EDVLFDPHQWH� HP� XPD� FkPHUD� IRWRJUiILFD� GLJLWDO� GH� DOWD�
UHVROXomR�SRVLFLRQDGD�VHPSUH�FRP�PHVPR�GLVWDQFLDPHQWR�H�DQJXODomR�FRP�
UHODomR�DR�SLVR��SRU�PHLR�GH�XPD�KDVWH�UtJLGD�SRVLFLRQDGD�SDUDOHODPHQWH�D�
HVWH�H�VXSRUWDGD�SRU�GRLV�WULSpV��$�LOXPLQDomR�DGHTXDGD�IRL�REWLGD�SRU�PHLR�
GR� SRVLFLRQDPHQWR� GH� GXDV� OkPSDGDV� IOXRUHVFHQWHV� QDV� ODWHUDLV� GH� XPD�
³FDL[D´�EORTXHDGRUD�GH�OX]�H[WHUQD��GH�PDQHLUD�D�HYLWDU�UHIOH[RV�H�JDUDQWLU�
XQLIRUPLGDGH�GD�LOXPLQDomR��

�
)LJXUD����$SDUDWR�SDUD�WRPDGD�GH�IRWRJUDILDV�VHP�LQWHUIHUrQFLD�GH�LOXPLQDomR�

H[WHUQD�
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�
)LJXUD����3RVLFLRQDPHQWR�H�IL[DomR�GD�FkPHUD��¬�HVTXHUGD��REVHUYD�VH�D�

LOXPLQDomR�LQGLUHWD�FRP�OkPSDGDV�IOXRUHVFHQWHV��

2V�SULPHLURV�UHVXOWDGRV�GR�SURMHWR�IRUDP�DSUHVHQWDGRV�QD�H[SRVLomR�
IRWRJUiILFD� ³3RU� RQGH� DQGD� D� $UTXLWHWXUD�� UHYHVWLPHQWRV� GH� SLVRV� GD�
)DFXOGDGH�GH�$UTXLWHWXUD�GD�8)5*6´��TXH�DFRQWHFHX�HQWUH����GH�PDLR�H����
GH� MXQKR� GH� ������ QR� VDJXmR� GR� SUpGLR� GD� $UTXLWHWXUD�� 2� REMHWLYR��
SOHQDPHQWH� DWLQJLGR�� HUD� GH� DSUHVHQWDU� j� FRPXQLGDGH� DFDGrPLFD� R�
UHVXOWDGR�GR�OHYDQWDPHQWR�SURSRVWR�H�LQFHQWLYDU�D�REVHUYDomR�GH�DVSHFWRV�
GR�FRWLGLDQR�H�R�GHVHQYROYLPHQWR�GH�XP�ROKDU�FUtWLFR�VREUH�HVWH�SDWULP{QLR��
$V� LPDJHQV� IRUDP� GLVSRVWDV�� GXDV� D� GXDV�� DFRPSDQKDGDV� GDV�
UHSUHVHQWDo}HV� JUiILFDV� GH� VXDV� UHGHV� PRGXODUHV�� HP� FXERV� JLUDWyULRV�
VXVSHQVRV�� SHUPLWLQGR� D� LQWHUDomR� GR� REVHUYDGRU� DR� SRVVLELOLWDU�OKH� D�
YLVXDOL]DomR� VHOHWLYD� GDV� LPDJHQV� H� D� FRPSDUDomR� HQWUH� RV� SLVRV� H� D�
UHSUHVHQWDomR�GH�VXD�JHRPHWULD��(VWD�H[SRVLomR�WHYH�ERD�UHSHUFXVVmR�MXQWR�
j� FRPXQLGDGH� GD� )DFXOGDGH� TXH� PDQLIHVWRX�VH� VXUSUHVD� DR� FRQVWDWDU� D�
JUDQGH� GLYHUVLGDGH� FURPiWLFD� H� IRUPDO� ³HVFRQGLGD´� QRV� SLVRV�� TXH�� DWp�
HQWmR��QmR�WLQKD�VLGR�REVHUYDGD�FRP�D�GHYLGD�DWHQomR���
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�
)LJXUD����([SRVLomR�IRWRJUiILFD�³3RU�2QGH�$QGD�D�$UTXLWHWXUD´�

���$QiOLVH�GRV�GDGRV�
'H� SRVVH� GH� XP� EDQFR� GH� LPDJHQV�� R� SULPHLUR� SDVVR� IRL� LGHQWLILFDU� XP�
SRQWR� HP� FRPXP� HP� WRGDV� DV� IRWRV� REWLGDV�� 3RU� FRQWHPSODU� XPD� JDPD�
YDULDGD� GH� UHYHVWLPHQWRV�� RSWRX�VH� SRU� XWLOL]DU� QHVWH� DUWLJR� VRPHQWH� DV�
LPDJHQV�GH�SLVRV�GH�WDFRV�GH�PDGHLUD�H�VHXV�DUUDQMRV�JHRPpWULFRV��

$� DQiOLVH� GRV� SULPHLURV� UHVXOWDGRV� SHUPLWLX� FRQVWDWDU� TXH�� HP� TXH�
SHVH� D� GLYHUVLGDGH� IRUPDO� H[LVWHQWH�� WRGRV� RV� DUUDQMRV� H[LVWHQWHV� VmR�
RUJDQL]DGRV�VHJXQGR�UHGHV�PRGXODUHV�YDULiYHLV��PHVPR�WHQGR�VH�RULJLQDGR�
D�SDUWLU�GH�PyGXORV�SDGURQL]DGRV���

$� LGHQWLILFDomR� GH� XP� PyGXOR� SDGUmR� IRL� HYLGHQWH�� YLVWR� TXH� D�
QDWXUH]D� LQGXVWULDO� GR� SURGXWR� WDFR� GH� PDGHLUD� HVWi� EDVHDGD� HP� XP�
PyGXOR�GH��FP�GH�ODGR��DSOLFDGR�HP�SHoDV�FRP�XP��GRLV�RX�WUrV�PyGXORV�
��[����[���RX��[��FP���

�

��� �
)LJXUD����0RGXODomR�GRV�WDFRV�GH�PDGHLUD�

3RU�VH�WUDWDU�GH�IRUPDV�UHSHWLGDV��SURFXURX�VH�LGHQWLILFDU�RV�HOHPHQWRV�
GH� UHODomR�TXH�GHUDP�VXSRUWH�DR�SURFHVVR�GH�PDQLSXODomR�GDV�SHoDV�TXH�
FRPS}HP�RV�SLVRV��$VVLP��IRUDP�LGHQWLILFDGDV�DV�HVWUXWXUDV�TXH�UHJHP�DV�
GLVWLQWDV� FRPSRVLo}HV� H� VXDV� OHLV� GH� RUJDQL]DomR� H� UHSHWLomR�� TXH�
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GHWHUPLQDP� R� OXJDU�� D� PDQHLUD� H� D� SRVLomR� GH� FDGD� SHoD� QR� FRQMXQWR�
�*20(6��0$&+$'2��������H�VXD�HVWpWLFD�JHQHUDWLYD� �*20(6�)�����������
RX� VHMD�� DV� WHRULDV� HVWpWLFDV� VXEMDFHQWHV� DR� SURFHVVR� GH� SURMHWR� GRV�
UHYHVWLPHQWRV� HP�TXHVWmR��$LQGD� VHJXQGR�*RPHV� )��� �������� D� WHRULD�GD�
*HVWDOW�QRV�IRUQHFH�VXEVtGLRV�SDUD�SRGHUPRV�DQDOLVDU�REMHWRV�VRE�DOJXPDV�
GH� VXDV� OHLV�� WDLV� FRPR�� SUR[LPLGDGH�� VHPHOKDQoD� H� XQLILFDomR�� :RQJ�
�������� $UQKHLP� ������� H� 'RQGLV� ������� WDPEpP� UHIRUoDP� DV�
SRVVLELOLGDGHV� GD� *HVWDOW� FRPR� VXSRUWH� SDUD� DQiOLVHV� IRUPDLV� HVWXGDQGR�
HVWUXWXUDV� YLVtYHLV� H� LQYLVtYHLV�� UHSHWLomR�� PRGXODomR� H� YDULDo}HV� GH�
UHWtFXODV�EiVLFDV�HQWUH�RXWURV��

$V�SHFXOLDULGDGHV�GRV�SLVRV�HP�HVWXGR�±�FRPSRVWRV�GH�YiULDV�XQLGDGHV�
PRGXODUHV�GLVSRVWDV�HP�PDOKD�RUWRJRQDO�±�ID]HP�FRP�TXH�HVVD�WHRULD�VHMD�
DGHTXDGD�SDUD�VXD�DQiOLVH�IRUPDO��XPD�YH]�TXH�XP�GRV�SUHFHLWRV�GD�WHRULD�
DILUPD�TXH�QmR�YHPRV�SDUWHV�LVRODGDV��PDV�DV�UHODo}HV�TXH�VH�HVWDEHOHFHP�
HQWUH� HODV�� XPD� SDUWH� GHSHQGHQGR� GD� RXWUD� SDUD� DGTXLULU� R� VLJQLILFDGR�
HVSHUDGR��*20(6�)�����������2V�GLYHUVRV�DUUDQMRV�IRUPDLV�HQFRQWUDGRV�QRV�
SLVRV�GD�)DFXOGDGH�GH�$UTXLWHWXUD�ID]HP�FRP�TXH�FDGD�XP�VHMD�YLVWR�FRPR�
XP�SDGUmR�KRPRJrQHR��HP�TXH�RV�HOHPHQWRV�FRQVWLWXLQWHV�±�RV�WDFRV�±�QmR�
VmR� SHUFHELGRV� LQGLYLGXDOPHQWH�� PDV� VLP� FRPR� SDUWH� LQWHJUDQWH� GH� XP�
FRQMXQWR� H� UDUDPHQWH� SHUFHELGRV� HP� VXD� XQLGDGH�� PDV� VHPSUH� HP� VXDV�
UHODo}HV���

7DPEpP� IRL� SRVVtYHO� REVHUYDU� D� LPSRUWkQFLD� GD� QDWXUH]D� WRQDO�
�'21',6�� ������ GRV� GLYHUVRV� HOHPHQWRV� QD� SHUFHSomR� GRV� GLIHUHQWHV�
DUUDQMRV� PRGXODUHV�� e� SRU� PHLR� GHVVD� YDULDELOLGDGH� FURPiWLFD� H� GDV�
HVWUXWXUDV� LQYLVtYHLV� �:21*�� ������ TXH� p� SRVVtYHO� SHUFHEHU� RV� GLYHUVRV�
HOHPHQWRV� HVWUXWXUDQWHV� GRV� SLVRV�� TXH� RV� WRUQDP�� VLPXOWDQHDPHQWH��
HOHPHQWRV�GH�DUTXLWHWXUD�H�HOHPHQWRV�GH�FRPSRVLomR�GRWDGRV�GH�TXDOLGDGHV�
HVWpWLFDV�GLIHUHQFLDGDV�H�TXH�FRQWULEXHP�SDUD�D�FRQVWLWXLomR�GH�XP�OXJDU��

(P�UHODomR�jV�WUDQVIRUPDo}HV�JHRPpWULFDV��IRL�SRVVtYHO�REVHUYi�ODV�SRU�
LQWHUPpGLR�GDV� LVRPHWULDV��EDVLFDPHQWH� WUDQVODomR�� URWDomR�H�UHIOH[mR�GRV�
PyGXORV��
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�
)LJXUD����0DOKD�RUWRJRQDO�HVWUXWXUDQWH�GRV�GLYHUVRV�WLSRV�GH�SLVRV�H�D�YDULDELOLGDGH�

HQFRQWUDGD�QRV�PHVPRV�
�

�����0RGXODomR�$�

�
)LJXUD����)RWRJUDILD�H�VXD�UHVSHFWLYD�UHSUHVHQWDomR�JUiILFD���PRGXODomR�$�

0yGXORV��PyGXOR�EDVH�H�PyGXOR�WULSOR��
6LVWHPD����GLVSRVLo}HV�GH�TXDWUR�PyGXORV�EDVH�GH�PRGR�D�IRUPDU�XP�
TXDGUDGR�HQYROWR�SRU�TXDWUR�PyGXORV�WULSORV��



�
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�
)LJXUD����6LVWHPD���

0DOKD� JHRPpWULFD�� R� VLVWHPD� p� UHSHWLGR� KRUL]RQWDOPHQWH� H�
YHUWLFDOPHQWH��UHVXOWDQGR�HP�XPD�PDOKD�RUWRJRQDO�UHJXODU��
6HJXQGR�DV�OHLV�GD�*HVWDOW��

�� 3UR[LPLGDGH�� HVWi� SUHVHQWH� QRV� PyGXORV� EDVH� TXH�� TXDQGR�
GLVSRVWRV�TXDWUR�D�TXDWUR��VmR�SHUFHELGRV�FRPR�XP�TXDGUDGR�
PDLRU�� H� QRV� PyGXORV� WULSORV�� TXH� IRUPDP� XPD� PROGXUD� DR�
UHGRU�GR�SULPHLUR�TXDGUDGR��(VWD�PROGXUD��SRU�VXD�YH]��WHQGH�
D� VHU� SHUFHELGD� HP� FRQMXQWR� FRP� DV� GHPDLV�� IRUPDQGR� XPD�
JUDQGH� VXSHUItFLH� RQGH� GHVWDFDP�VH� RV� TXDGUDGRV� PHQRUHV��
(VVD� SHUFHSomR� p� HYLGHQFLDGD�SHOD� VHPHOKDQoD� FURPiWLFD� GRV�
PyGXORV�PROGXUDV��

��6HPHOKDQoD�� D� VHPHOKDQoD� GDV� FRUHV� H� D� LJXDOGDGH� GRV�
PyGXORV�EDVH�SURSLFLDP�D�SHUFHSomR�GH�DJUXSDPHQWR��SRGHQGR�
VHU�HQWHQGLGR�FRPR�XPD�XQLGDGH��

��8QLILFDomR�� D� GLVSRVLomR� VLPpWULFD� GR� VLVWHPD� SURPRYH� D�
XQLILFDomR� GD� PDOKD�� EHP� FRPR� D� XQLGDGH� FURPiWLFD� GDV�
PROGXUDV�XQLILFD�DV�HP�XPD�JUDQGH�VXSHUItFLH��
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)LJXUD����)RWRJUDILD�H�VXD�UHVSHFWLYD�UHSUHVHQWDomR�JUiILFD���PRGXODomR�%�

0yGXORV��PyGXOR�GXSOR�H�PyGXOR�WULSOR��
6LVWHPD����GLVSRVLo}HV�GH�GRLV�PyGXORV�GXSORV�GH�PRGR�D�IRUPDU�XP�
TXDGUDGR�� HQYROWR� SRU� TXDWUR� PyGXORV� WULSORV�� IRUPDQGR� XPD�
PROGXUD���

�
)LJXUD����6LVWHPD��D�

�
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�
)LJXUD�����6LVWHPD��E�

$� GLVSRVLomR� GRV�PyGXORV� FLWDGD� DFLPD� DOWHUQD� HP� IXQomR� GD�
LQYHUVmR�GD�FRU�H�JLUR�GH������FRQVWLWXLQGR�XP�VLVWHPD�GH�UHIOH[mR��
0DOKD� JHRPpWULFD�� R� VLVWHPD� p� UHSHWLGR� VLPHWULFDPHQWH�� RULJLQDQGR�
XPD�PDOKD��
6HJXQGR�DV�OHLV�GD�*HVWDOW��

�� 3UR[LPLGDGH�� 1HVWH� FDVR�� HP� TXH� SHVH� D� VHPHOKDQoD� FRP� D�
PRGXODomR�DQWHULRU��0RGXODomR�$���D�YDULDomR�FURPiWLFD�H[HUFH�
XP�SDSHO�GLIHUHQFLDGRU��XPD�YH]�TXH�HVVD�YDULDomR�URPSH�FRP�
D� XQLGDGH� GDTXHOD� PRGXODomR�� DJRUD� RV� PyGXORV� VmR�
SHUFHELGRV� FRPR� XQLGDGHV� DXW{QRPDV� HP� SRVLWLYR�QHJDWLYR��
QmR� VH� HVWDEHOHFHQGR� UHODo}HV� GH� FRQWLQXLGDGH� HQWUH� HOHV��
DSHQDV�MXVWDSRVLomR��

��6HPHOKDQoD�� DV� XQLGDGHV� FULDGDV� SHOD� SUR[LPLGDGH� GRV�
UHVSHFWLYRV�PyGXORV� FULDP� XPD� VHJUHJDomR� SHODV� WRQDOLGDGHV�
GD� PDGHLUD�� WHQGR� R� DVSHFWR� GH� XQLGDGH� UHIRUoDGR� SHOD�
VHPHOKDQoD�FURPiWLFD�GRV�PyGXORV��

�� 8QLILFDomR�� D� XQLILFDomR� VH� Gi� SHOR� HTXLOtEULR� GDV� FRUHV� H� GRV�
PyGXORV� H� SHOD� YDULDomR� SRVLWLYR�QHJDWLYR�� UHIRUoDQGR� D�
XQLGDGH�H�D�KDUPRQLD�GR�FRQMXQWR��

�
�
�
�
�
�
�
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0yGXORV��PyGXOR�GXSOR�H�PyGXOR�WULSOR��
6LVWHPD� ��� 0yGXOR� GXSOR� GLVSRVWR� KRUL]RQWDOPHQWH�� XQLGR� FRP� XP�
PyGXOR� WULSOR� DUUDQMDGR� YHUWLFDOPHQWH� TXH�� SRU� VXD� YH]�� HVWi�
DFRPSDQKDGR� GH� RXWUR� PyGXOR� WULSOR� RUJDQL]DGR� KRUL]RQWDOPHQWH��
IRUPDQGR� XP� DUUDQMR� SRSXODUPHQWH� FRQKHFLGR� FRPR� ³HVSLQKD�GH�
SHL[H´� GHVFRQWtQXD� �LQWHUURPSLGD� SRU� OLQKDV� GLDJRQDLV� IRUPDGD� SRU�
PyGXORV�GXSORV���

�
)LJXUD�����6LVWHPD��D�
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�
)LJXUD�����6LVWHPD��E�

0DOKD� JHRPpWULFD�� R� VLVWHPD� p� URWDFLRQDGR� D� ����� H� UHEDWLGR�
KRUL]RQWDOPHQWH� H�� MXQWDPHQWH� FRP� R� RULJLQDO�� p� UHSHWLGR�
GLDJRQDOPHQWH�GH�PDQHLUD�D�IRUPDU�XPD�PDOKD�JHRPpWULFD��
6HJXQGR�DV�OHLV�GD�*HVWDOW��

�� 3UR[LPLGDGH�� R�PyGXOR� GXSOR� UHSHWLGR� YiULDV� YH]HV� FRP�XPD�
FHUWD� SUR[LPLGDGH�� DVVLP� FRPR� RV� PyGXORV� WULSORV�� FULD� XPD�
XQLGDGH�TXH�IDYRUHFH�D�SHUFHSomR�GH�OLQKDV�GLDJRQDLV�GLVSRVWDV�
QR�SLVR��

��6HPHOKDQoD�� QR� SLVR� FULDP�VH� GXDV� XQLGDGHV� SULQFLSDLV�� XPD�
FRP� RV� PyGXORV� WULSORV� H� GH� PHVPD� FRU�� H� RXWUD� FRP� RV�
PyGXORV�GXSORV�H�GH�RXWUD�FRU��QD�TXDO�D�VHPHOKDQoD�HQWUH�DV�
FRUHV� GH� FDGD�PyGXOR� DFDED�SRU� FULDU� XQLGDGHV�H�D�GLIHUHQoD�
GDV�FRUHV�HQWUH�RV�PyGXORV�GLVWLQJXH�HVVDV�GXDV�XQLGDGHV��

��8QLILFDomR��Ki�XPD�VLPHWULD�QD�PDOKD��FRP�FRUHV�H�GLVSRVLo}HV�
RSRVWDV�H�FRQWUDEDODQoDGDV��FULDQGR�XPD�KRPRJHQHLGDGH��

�
�
�
�
�
�
�
�
�
�
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)LJXUD�����)RWRJUDILD�H�VXD�UHVSHFWLYD�UHSUHVHQWDomR�JUiILFD�±�PRGXODomR�'�

0yGXORV��PyGXOR�GXSOR�H�PyGXOR�WULSOR��
6LVWHPD����PyGXOR�GXSOR�SRVLFLRQDGR�KRUL]RQWDOPHQWH��XQLGR�FRP�XP�
PyGXOR� GR� WULSOR� GLVSRVWR� YHUWLFDOPHQWH� TXH�� SRU� VXD� YH]�� HVWi�
DUUDQMDGR� RXWUR� PyGXOR� WULSOR� RUJDQL]DGR� KRUL]RQWDOPHQWH� TXH��
ILQDOPHQWH�� HVWi� OLJDGR� FRP� RXWUR� PyGXOR� GXSOR� SRVLFLRQDGR�
KRUL]RQWDOPHQWH��QRYDPHQWH�HP�GLVSRVLomR�³HVSLQKD�GH�SHL[H´�GXSOD�
�PyGXORV�GXSORV�H�WULSORV���

�
)LJXUD�����6LVWHPD���

0DOKD�JHRPpWULFD��R�VLVWHPD�p�GLVSRVWR�GLDJRQDOPHQWH�HP�UHODomR�jV�
SDUHGHV� GDV� VDODV� RQGH� HVWi� DSOLFDGR�� (PERUD� DSDUHQWHPHQWH� HVWD�
PDOKD� VHMD� VHPHOKDQWH� j� GR� HVWXGR� GD� PRGXODomR� &� H� SRVVXD� RV�
PHVPRV�PyGXORV��VHX�VLVWHPD�GLIHUH�TXDQWR�j�FRPSOH[LGDGH�GH�VHX�
DUUDQMR�� UHVXOWDQGR� HP� PDOKDV� FRP� GLVSRVLo}HV� GLIHUHQWHV� TXH�
H[SORUDP�D�GLYHUVLGDGH�FURPiWLFD�GD�PDGHLUD�H�XPD�PHQRU�GLIHUHQoD�
GLPHQVLRQDO�HQWUH�DV�OLQKDV�GLDJRQDLV��
6HJXQGR�DV�OHLV�GD�*HVWDOW��
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�� 3UR[LPLGDGH�� D� GLVSRVLomR�GRV�PyGXORV� QD�PDOKD� IRUPD�GXDV�
XQLGDGHV� PDLRUHV�� GLVSRVWDV� QD� GLDJRQDO�� XPD� FRPSRVWD� SRU�
PyGXORV�WULSORV�H�RXWUD�SRU�PyGXORV�GXSORV��

��6HPHOKDQoD��DFRSODQGR�RV�PyGXORV�GH�PHVPD�FRU�FULD�VH�GXDV�
XQLGDGHV�EiVLFDV�TXH�VHJUHJDP�VH�SRU�IDWRUHV�GH�SUR[LPLGDGH�
H�WDPDQKR��$V�GXDV�XQLGDGHV�WrP�XPD�GLVSRVLomR�GLDJRQDO�HP�
UHODomR�jV�SDUHGHV��

��8QLILFDomR�� XQLGDGHV� FULDP� SHVRV� YLVXDLV� FRP� XPD� VLPHWULD��
GLIHUHQFLDP� DSHQDV� SRU� WDPDQKR� GRV� PyGXORV�� +DUPRQLD� QD�
ILJXUD�DSUHVHQWD�XP�FHUWR�JUDX�GH�RUGHQDomR��

�
�����0RGXODomR�(�

�
)LJXUD�����)RWRJUDILD�H�VXD�UHVSHFWLYD�UHSUHVHQWDomR�JUiILFD�±�PRGXODomR�(�

0yGXORV��PyGXOR�GXSOR�H�PyGXOR�WULSOR��
6LVWHPD����R�VLVWHPD�p�FRPSRVWR�SRU�GRLV�PyGXORV�WULSORV�GLVSRVWRV�
ODGR�D�ODGR�FRP�SRVLomR�YHUWLFDO��WHQGR�FRPR�EDVH�XP�PyGXOR�GXSOR�
GLVSRVWR�KRUL]RQWDOPHQWH��

�
)LJXUD�����6LVWHPD���
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0DOKD� JHRPpWULFD�� R� VLVWHPD� p� UHSHWLGR� YHUWLFDOPHQWH� H�
KRUL]RQWDOPHQWH�p�GHVORFDGR��[�LQIHULRU�H��[�VXSHULRU��HP�VHT�rQFLD���
6HJXQGR�D�*HVWDOW��

�� 3UR[LPLGDGH�� XQLGDGHV� LQWHJUDGDV� GRV� GRLV� WLSRV� GH� PyGXORV�
SHOD� SUR[LPLGDGH�� FULDQGR� OLQKDV� LUUHJXODUHV� GLVSRVWDV�
KRUL]RQWDOPHQWH�� GLVWLQJXLQGR�VH� SHORV� PyGXORV��
FRQVHT�HQWHPHQWH�OLQKDV�PDLV�HVSHVVDV�SDUD�PyGXORV�WULSORV�H�
OLQKDV�PDLV�ILQDV�SDUD�PyGXORV�GXSORV��

��6HPHOKDQoD��DV� FRUHV� GRV�PyGXORV�HYLGHQFLDP�DV�XQLGDGHV�H�
DV�OLQKDV�LUUHJXODUHV�FULDGDV��UHIRUoDQGR�D�LGpLD�FRQVWDWDGD�SHOD�
SUR[LPLGDGH�� DJRUD� WDPEpP� SRU� VHPHOKDQoD� GDV� WRQDOLGDGHV�
GD�PDGHLUD��

��8QLILFDomR��DSHVDU�GH�LUUHJXODUHV��DV�OLQKDV�KRUL]RQWDLV�FULDGDV�
SHODV�XQLGDGHV�SRVVXHP�XPD�VLPHWULD�� XPD�VHT�rQFLD�H�XPD�
KRPRJHQHLGDGH��

���&RQVLGHUDo}HV�)LQDLV�
2� OHYDQWDPHQWR� IRWRJUiILFR� GRV� UHYHVWLPHQWRV� GH� SLVR� GD� )DFXOGDGH� GH�
$UTXLWHWXUD�GD�8)5*6�UHYHORX�TXH�RV�PHVPRV�VmR�SRUWDGRUHV�GH�DWULEXWRV�
HVWpWLFRV� H� IRUPDLV� GLIHUHQFLDGRV�� 0DLV� GR� TXH� VLPSOHV� WDFRV� GH� PDGHLUD�
GLVSRVWRV� VREUH� R� SDYLPHQWR�� DSUHVHQWDP� DUUDQMRV� JHRPpWULFRV�
GLYHUVLILFDGRV� H� RUJDQL]DGRV� GH� DFRUGR� FRP� PDOKDV� TXH� H[SORUDP� D�
JHRPHWULD� FRPR� HOHPHQWR� GH� FRPSRVLomR� IRUPDO�� DOpP� GD� H[SORUDomR� GD�
YDULDELOLGDGH� FURPiWLFD� H� WRQDO� GDV� PDGHLUDV� HPSUHJDGDV�� $� SHVTXLVD�
SURFXURX�HYLGHQFLDU�TXH�HVWHV�DUUDQMRV�SRGHP�VHU�DQDOLVDGRV�VRE�D� OX]�GH�
WHRULDV�FRPR�D�*HVWDOW��RQGH�RV�GLYHUVRV�SDGU}HV�FRUUHVSRQGHP�D�FULWpULRV�
GH� DQiOLVH� IRUPDO� REMHWLYD� H� ULJRURVD�� YDOLGDQGR� D� UHIHUrQFLD� WHyULFD� TXH�
HVWi�QRUWHDQGR�D�SHVTXLVD��(PERUD�DV�DQiOLVHV�WHQKDP�SULYLOHJLDGR�DOJXPDV�
FDWHJRULDV�GD�WHRULD�GD�*HVWDOW��GLYHUVDV�RXWUDV�FDWHJRULDV�WDPEpP�SRGHP�
VHU� REVHUYDGDV�� WDLV� FRPR� DJUXSDPHQWR�� DOWHUQkQFLD� SRVLWLYR�QHJDWLYR��
KDUPRQLD�� FRQWUDVWHV� �GH� FRU�� HVFDOD�� IRUPD�� PDWHULDLV� HWF���� UHSHWLomR��
VLPHWULD� H� RXWURV�� $� GLYXOJDomR� GHVVHV� UHVXOWDGRV� VRE� D� IRUPD� GH� XPD�
H[SRVLomR�IRWRJUiILFD�SURSLFLRX�j�FRPXQLGDGH�GD�)DFXOGDGH�D�RSRUWXQLGDGH�
GH� ³GHVFREULU´� D� ULTXH]D� IRUPDO� H� FURPiWLFD� TXH�� DWp� HQWmR�� QmR� HUD�
SHUFHELGD� GH� IRUPD� REMHWLYD�� 2V� GHVGREUDPHQWRV� GD� SHVTXLVD� SUHYrHP� D�
UHDOL]DomR� GHVWH� WLSR� GH� OHYDQWDPHQWR� H� DQiOLVH� HP� RXWUDV� XQLGDGHV�
XQLYHUVLWiULDV�GD�8)5*6��GH�PRGR�D�PDSHDU�H�DQDOLVDU�HVWHWLFDPHQWH�HVWH�
LPSRUWDQWH�GHWDOKH�DUTXLWHW{QLFR�GH�VHX�SDWULP{QLR�HGLILFDGR��
��� 5HIHUrQFLDV�
$51+(,0��5XGRI��$UWH�H�SHUFHSomR�YLVXDO��8PD�SVLFRORJLD�GD�YLVmR�FULDGRUD���
6mR�3DXOR��3LRQHLUD�(GLWRUD�GD�863��������
&$67(//2��/LQHX��$�SHUFHSomR�GH�OXJDU��UHSHQVDQGR�R�FRQFHLWR�GH�OXJDU�HP�
DUTXLWHWXUD�H�XUEDQLVPR��3RUWR�$OHJUH��3523$5�8)5*6��������
&2521$� 0$57,1(=�� $OIRQVR�� (QVD\R� VREUH� HO� SUR\HFWR�� %XHQRV� $LUHV��
&3����������
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'21',6��'RQLV�$��6LQWD[H�GD�OLQJXDJHP�YLVXDO��6mR�3DXOR��0DUWLQV�)RQWHV��
������
*20(6� )��� -RmR��*HVWDOW� GR�2EMHWR�� 6LVWHPDV� GH� OHLWXUD� YLVXDO� GD� IRUPD��
6mR�3DXOR��(VFULWXUDV��������
BBBBB��'HVLJQ�GR�REMHWR��%DVHV�FRQFHLWXDLV��6mR�3DXOR��(VFULWXUDV��������
*20(6��/XL]�$��9��GH�1���0$&+$'2��&ODULFH�*��GD�6��'HVLJQ��H[SHULPHQWRV�
HP�GHVLJQ��3RUWR�$OHJUH��8QL5LWWHU��������
/,&+7�� )OiYLD� %RQL�� &$)581,�� 6DOPD�� $UTXLWHWXUD� 8)5*6�� ��� DQRV� GH�
KLVWyULD��3RUWR�$OHJUH��(GLWRUD�GD�8)5*6��������
:21*��:XFLXV��)XQGDPHQWRV�GHO�'LVHxR��%DUFHORQD��*��*LOL��F������
$JUDGHFLPHQWRV�� 2V� DXWRUHV� DJUDGHFHP� DR� SURIHVVRU� &pVDU� %DVWRV� GH�
0DWWRV�9LHLUD��GD�)DFXOGDGH�GH�$UTXLWHWXUD�GD�8)5*6��SHOR�DSRLR�WpFQLFR�QR�
GHVHQYROYLPHQWR�GR�DSDUDWR�SDUD�WRPDGD�GH�IRWRV��

 

 


