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5(6802
1R� SULPHLUR� VHPHVWUH� GH� ������ R�

1DYLR� +LGURFHDQRJUiILFR� )OXYLDO� ´5,2�
%5$1&2µ� UHFHEHX� D� WDUHID� GH� UHDOL]DU�
R� SULPHLUR� /HYDQWDPHQWR� +LGURJUiILFR�
�/+��QR�ULR�-XWDt��TXH�HUD�XPD�=RQD�1mR�
+LGURJUDIDGD�H�QD�TXDO�QmR�VH�WLQKD�UH�
JLVWUR�GH�RXWUR�1DYLR�GD�0DULQKD�WHU�QD�
YHJDGR��'XUDQWH�D�SUHSDUDomR�SDUD�D�FR�
PLVVmR��REVHUYRX�VH�QR�VLWH�GD�$JrQFLD�
1DFLRQDO�GH�ÉJXDV��$1$��TXH�KDYLD�WUrV�
HVWDo}HV� IOXYLRPpWULFDV� LQVWDODGDV� DR�
ORQJR� GHVVH� ULR� FRP� GDGRV� VXILFLHQWHV�
SDUD�FDOFXODU�R�1tYHO�GH�5HGXomR��15��OR�
FDO��(QWUHWDQWR��D�HVWDomR� IOXYLRPpWULFD�
LQVWDODGD�QDV�SUR[LPLGDGHV�GD�IR]�GR�ULR�
-XWDt�HUD�LQFRPSOHWD�H�GH�H[LVWrQFLD�GX�
YLGRVD��GH� IRUPD�TXH�QmR�VHULD�SRVVtYHO�
FDOFXODU��GH�IRUPD�WUDGLFLRQDO��R�1tYHO�GH�
5HGXomR� QHVVH� WUHFKR�� LQYLDELOL]DQGR� D�
5HGXomR�GD�6RQGDJHP��2�SURSyVLWR�GHV�
WH�DUWLJR�p�H[SOLFDU�D�PHWRGRORJLD�SDGUmR�
SDUD� GHWHUPLQDU� R� 15� HP� HVWDo}HV� IOX�
YLRPpWULFDV�FRP��SHOR�PHQRV��GRLV�DQRV�
GH� REVHUYDo}HV� H� DSUHVHQWDU� R�PpWRGR�
GH�7UDQVSRUWH�GH�15�TXH�IRL�HPSUHJDGR�
SDUD�HVWDEHOHFHU�HVVH�SDUkPHWUR�QD�VLWX�
DomR�SDUWLFXODU�GD�IR]�GR�ULR�-XWDt�
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3DODYUDV�FKDYH��
/HYDQWDPHQWR� +LGURJUiILFR�� (VWDomR�
)OXYLRPpWULFD�� 1tYHO� GH� 5HGXomR��
5HGXomR� GD� 6RQGDJHP�� 7UDQVSRUWH� GH�
1tYHO�GH�5HGXomR�
$%675$&7

,Q�WKH�ILUVW�KDOI�RI�������WKH�)OXYLDO�
+\GURFHDQRJUDSKLF� 6KLS� ´5,2� %5$1&2µ�
ZDV� WDVNHG� ZLWK� FDUU\LQJ� RXW� WKH� ILUVW�
+\GURJUDSKLF� 6XUYH\� RQ� WKH� -XWDt� ULYHU��
ZKLFK� ZDV� D� 8QVXUYH\HG� $UHD� DQG� WKDW�
QR� RWKHU� 1DY\� 6KLS� KDG� VDLOHG�� 'XULQJ�
WKH� SUHSDUDWLRQ� IRU� WKH� FRPPLVVLRQ�� LW�
ZDV�QRWHG��RQ�WKH�ZHEVLWH�RI�WKH�1DWLRQDO�
:DWHU�$JHQF\��$1$���WKDW�WKHUH�ZHUH�WKUHH�
IOXYLRPHWULF� VWDWLRQV� LQVWDOOHG� DORQJ� WKDW�
ULYHU�ZLWK�VXIILFLHQW�GDWD� WR�FDOFXODWH� WKH�
VRXQGLQJ�GDWXP�´GDWXP�IRU�VRXQGLQJ� UH�
GXFWLRQ��� KRZHYHU�� WKH� � IOXYLRPHWULF� VWD�
WLRQ�ORFDWHG�LQ�WKH�YLFLQLW\�RI�WKH�PRXWK�RI�
WKH�-XWDt�ULYHU�ZDV�LQFRPSOHWH�DQG�RI�XQ�
FHUWDLQ�H[LVWHQFH��VR�WKDW�LW�ZRXOG�QRW�EH�
SRVVLEOH�WR�FDOFXODWH��LQ�D�WUDGLWLRQDO�ZD\��
WKH�VRXQGLQJ�GDWXP�LQ� WKLV�DUHD��PDNLQJ�
WKH� FDOFXODWLRQ� RI� 5HGXFHG� 'HSWKV� LP�
SRVVLEOH��7KH�SXUSRVH�RI�WKLV�DUWLFOH� LV�WR�

��+LGUyJUDIR��*UDGXDGR�HP�&LrQFLDV�1DYDLV�SHOD�(VFROD�1DYDO��&KHIH�GR�'HSDUWDPHQWR�GH�2SHUDo}HV�GR�
&+1����



H[SODLQ�WKH�VWDQGDUG�PHWKRGRORJ\�IRU�GH�
WHUPLQLQJ�WKH�VRXQGLQJ�GDWXP�LQ�IOXYLRPH�
WULF�VWDWLRQV�ZLWK�DW�OHDVW�WZR�\HDUV�RI�RE�
VHUYDWLRQV�DQG��WR�SUHVHQW�WKH�PHWKRG�RI�
VRXQGLQJ�GDWXP�7UDQVSRUW�WKDW�ZDV�XVHG�
WR�VHW�WKLV�SDUDPHWHU�LQ�WKH�SDUWLFXODU�VLWX�
DWLRQ�RI�WKH�PRXWK�RI�WKH�-XWDt�5LYHU�
.H\ZRUGV��
+\GURJUDSKLF� 6XUYH\�� )OXYLRPHWULF�
6WDWLRQ�� 6RXQGLQJ� 'DWXP�� 5HGXFHG�
'HSWKV��6RXQGLQJ�GDWXP�7UDQVSRUW�
�� ��,1752'8d®2
�����&DUDFWHUtVWLFDV�GD�iUHD�GH�RSHUDomR

$�PLVVmR� GR�1+R)OX� ´5LR� %UDQFRµ�
HUD�´UHDOL]DU�/HYDQWDPHQWR�+LGURJUiILFR�
HP� =RQD� 1mR� +LGURJUDIDGD� �=1+�� QR�
WUHFKR�FRPSUHHQGLGR�HQWUH�D� IR]�GR� ULR�
%RLD��PLOKDJHP������H�D�IR]�GR�ULR�-XWDt��
D�ILP�GH�FRQWULEXLU�SDUD�D�SURGXomR�FDU�
WRJUiILFD�GD�UHJLmRµ��)LJXUD�Q ����

2� ULR� -XWDt� ORFDOL]D�VH� QD� PDUJHP�
GLUHLWD� GR� ULR� 6ROLP}HV�� FHUFD� GH� ����
PLOKDV�QiXWLFDV�D�PRQWDQWH�GH�0DQDXV��

(VVH�GHVFRQKHFLGR�DIOXHQWH�p�HVWUHLWR�H�
VLQXRVR�� VXD� ODUJXUD� PpGLD� p� ���� P� H�
VHXV�PHDQGURV�VmR�FRPSDUiYHLV�DRV�GR�
ULR�-XUXi��FRQIRUPH�PRVWUD�D�)LJXUD���

3DUD�UHDOL]DU�R�HVWXGR�GD�IOXYLRPH�
WULD� ORFDO� HUD� QHFHVViULR� RFXSDU� D� HVWD�
omR� IOXYLRPpWULFD� PDLV� D� PRQWDQWH�� OR�
FDOL]DGD� HP� &RORFDomR� GH� &D[LDV� 1RYR�
�&&1���PLOKDJHP�����GR�ULR�-XWDt��3RUpP��
j�PHGLGD�HP�TXH�VH�VXELD�R�ULR��HVWH�VH�
WRUQDYD�PDLV�HVWUHLWR�H�VLQXRVR�H�D�FRU�
UHQWH]D� VH� DSUHVHQWDYD� PDLV� LQWHQVD��
GH� IRUPD� TXH� R� 1DYLR� FRQVHJXLX� VXELU�
FRP� VHJXUDQoD� DSHQDV� DWp� D� IR]� GR� ULR�
0XWXP��QD�PLOKDJHP������H�XPD�HTXLSH�
SURVVHJXLX�GH�ODQFKD�DWp�&&1�����PLOKDV�
D� PRQWDQWH�� SDUD� RFXSDU� SHOD� SULPHLUD�
YH]�HVVD�HVWDomR�IOXYLRPpWULFD�
����$VSHFWRV�JHUDLV

2� ULR� -XWDt� SRVVXL� EDL[R� WUiIHJR�
DTXDYLiULR� H� UHGX]LGD� GHQVLGDGH� GH�
PRJUiILFD�� 7DOYH]� LVVR� H[SOLTXH� R� IDWR�
GH�HVVH�ULR�DLQGD�VHU�XP�LPHQVR�´YD]LR�
FDUWRJUiILFRµ� QD� $PD]{QLD�� $� GLVFUHWD�
SUHVHQoD� GR� (VWDGR� H� D� H[LVWrQFLD� GH�
ULTXH]DV� PLQHUDLV�� VDELGDPHQWH� RXUR�

)LJXUD���²�ÉUHD�GH�2SHUDomR�H�WUHFKR�D�VHU�VRQGDGR
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GH� HOHYDGD� TXDOLGDGH�� FRQVWLWXHP� WHU�
UHQR� IpUWLO� SDUD� D� RFRUUrQFLD� GH� GHVFD�
PLQKRV�� VREUHWXGR� R� JDULPSR� LOHJDO��
DWLYLGDGH� VHP� FRQWUROH� H� GHVHQYROYLGD�
HP� GHVDFRUGR� FRP� DV� SUHPLVVDV� GH�
VXVWHQWDELOLGDGH� DPELHQWDO�� +i� UHODWRV�
GH�DXPHQWR�FRQVLGHUiYHO�QR�Q~PHUR�GH�
SHVVRDV�FRP�FkQFHU�QDV�SRXFDV�FRPX�
QLGDGHV� ULEHLULQKDV� ORFDOL]DGDV� DR� ORQ�
JR�GD� FDOKD�GR� ULR� -XWDt��2V� ULEHLULQKRV�
DWULEXHP�D�GRHQoD�j�FRQWDPLQDomR�GRV�
SHL[HV�HP�GHFRUUrQFLD�GR�PHUF~ULR�ODQ�
oDGR�QD�iJXD�SHORV�JDULPSHLURV��$SHVDU�
GH�QmR�KDYHU�XP�HVWXGR�FLHQWtILFR�VREUH�
HVVH�DVVXQWR�� HVVD�SRSXODomR� LVRODGD�
SUDWLFDPHQWH�QmR�PXGRX�VHX�PRGR�GH�
YLGD�QRV�~OWLPRV�DQRV�H�R�DXPHQWR�GR�
Q~PHUR�GH�FDVRV�GH�SHVVRDV�FRP�FkQ�
FHU� FRLQFLGH� FRP� D� LQWHQVLILFDomR� GR�
JDULPSR�QHVVH�ULR�

+DYLD�LQIRUPDo}HV�VREUH�D�DWXDomR�
GH�FHUFD�GH�����GUDJDV�HPSUHJDGDV�QR�
JDULPSR� QR� ULR� -XWDt�� (VWUDQKDPHQWH��
GXUDQWH�R�SHUtRGR�GR�/+��QHQKXPD�GUD�
JD�IRL�HQFRQWUDGD��5HODWRV�GH�ULEHLULQKRV�
ORFDLV� DILUPDP�TXH�DV�GUDJDV�HVWDULDP�
HVFRQGLGDV� QR� ULR�0XWXP�� XP� DIOXHQWH�
GD�PDUJHP�GLUHLWD�GR�ULR�-XWDt��PLOKDJHP�

�����R�TXH�VXJHUH�TXH�D�SUHVHQoD�GH�XP�
1DYLR�GR�(VWDGR��PHVPR�TXH�GH�SHVTXL�
VD��SRGH�FRLELU�SUiWLFDV�LOHJDLV�QD�EDFLD�
+LGURJUiILFD�GD�$PD]{QLD�
���� 2FXSDomR� GDV� HVWDo}HV�IOXYLRPpWULFDV

&RPR� QmR� KDYLD� 15� FDOFXODGR��
QHP� )LFKDV� GH� 'HVFULomR� GH� (VWDomR�
)OXYLRPpWULFD� �)����� SDUD� DV� HVWDo}HV�
TXH�� GH� DFRUGR� FRP� R� VLWH� GD� $JrQFLD�
1DFLRQDO� GH� ÉJXDV� �$1$��� H[LVWLDP� QR�
ULR�-XWDt��HUD�QHFHVViULR�ID]HU�D�SULPHLUD�
RFXSDomR� GHVVDV� HVWDo}HV�� HP� FXPSUL�
PHQWR� DR� SUHFRQL]DGR� QD� 1250$0� ���
�5(9�����(VVH�SURFHGLPHQWR�SUHYr�D�LQV�
WDODomR�GH��SHOR�PHQRV����5HIHUrQFLDV�GH�
1tYHO��51���QLYHODPHQWR�JHRPpWULFR�HQWUH�
DV�51�H�D�UpJXD�H�R�UDVWUHLR�HVWiWLFR�GH��
SHOR�PHQRV��XPD�51��$�OHLWXUD�GD�UpJXD�p�
IHLWD�UHJXODUPHQWH�GXDV�YH]HV�DR�GLD�SRU�
XP�PRUDGRU� ORFDO�SDJR�SHOD�$1$��yUJmR�
TXH�PDQWpP�HVVDV�HVWDo}HV�HP� IXQFLR�
QDPHQWR�H�GLVSRQLELOL]D�HVVHV�GDGRV�

&RQIRUPH� PRVWUD� D� )LJXUD� ��� DV�
HVWDo}HV� IOXYLRPpWULFDV� ORFDOL]DGDV� DR�
ORQJR�GR�ULR�-XWDt�VmR��3RUWR�6HJXUR��QD�

)LJXUD���²�(VWDo}HV�)OXYLRPpWULFDV�H[LVWHQWHV�QD�FDOKD�GR�ULR�-XWDt�PDQWLGDV�SHOD�$1$��3RUWR�6HJXUR����
��%DUUHLUD�$OWD�1RYD�����
�H�&RORFDomR�GH�&D[LDV�1RYR�����




)LJXUD���²�5pJXD�LQVWDODGD�QD�IR]�GR�ULR�-XWDt��)RL�DUELWUDGR�QtYHO�GH����P�SDUD�HVVD�VHomR�GH�UpJXD�H�D�OHLWXUD�GLiULD�GD�FRWD�IRL�IHLWD�SHOR�SHVVRDO�GD�'HIHVD�&LYLO�GD�FLGDGH�GXUDQWH�R�SHUtRGR�GR�/+

PLOKDJHP� ���� %DUUHLUD� $OWD� 1RYD�� QD�
PLOKDJHP� ����� H� &RORFDomR� GH� &D[LDV�
1RYR�� QD� PLOKDJHP� ����� (VVDV� HVWD�
o}HV�IRUDP�RFXSDGDV�SHOD�SULPHLUD�YH]�
H�VXDV�)����IRUDP�JHUDGDV�

'XUDQWH� HVWD� RSHUDomR� WRGDV�
HVVDV� HVWDo}HV� SRVVXHP� XPD� �)LFKD�
'HVFULWLYD� GH� (VWDomR� QR� &XUVR� GD�
ÉJXD�²�$1$���TXH�FRQWpP�LQIRUPDo}HV�
VHPHOKDQWHV� j� )����� $� $1$� WDPEpP�
GLVSRQLELOL]RX� RV� UHJLVWURV� GH� OHLWXUD�
GDV� UpJXDV�� R� TXH� SRVVLELOLWRX� FDOFX�
ODU�R�15�GHVVDV�HVWDo}HV�SRU�PHLR�GD�
PHWRGRORJLD� GR� SHUFHQWLO� ��� GHWDOKD�
GD�PDLV�DGLDQWH�

'HVVDV� �� HVWDo}HV� IOXYLRPpWUL�
FDV�� DSHQDV� D� GH� %DUUHLUD� $OWD� 1RYD�
QmR�IRL�XWLOL]DGD��SRLV�DSUHVHQWDYD�UH�
JLVWUR� GH� OHLWXUD� GD� UpJXD� LQIHULRU� D� ��
FLFORV� KLGUROyJLFRV� FRPSOHWRV� H� FRQ�
VHFXWLYRV� GR� ULR��PDV� SHUtRGR�PtQLPR�
VXILFLHQWH�SDUD�FDOFXODU�R�15�p���DQRV��
&RORFDomR� GH� &D[LDV� 1RYR�� D� HVWDomR�
PDLV� D� PRQWDQWH�� H� 3RUWR� 6HJXUR� IR�
UDP�XWLOL]DGDV�SDUD�ID]HU�R�]RQHDPHQ�
WR�SRUTXH�SRVVXtDP�DV�PDLRUHV�EDVHV�
GH�GDGRV�H��FRQVHTXHQWHPHQWH��SURSL�
FLD�FiOFXOR�GRV�15�PDLV�FRQILiYHO�

8P�REVWiFXOR�D�VHU�WUDQVSRVWR�HUD�D�
HVWDomR�ORFDOL]DGD�QD�IR]�GR�-XWDt��)LJXUD�
���� TXH� SRVVXtD� XPD� )���� LQFRPSOHWD� H�
DOpP� GH� QmR� H[LVWLU� QHQKXP� UHJLVWUR� RE�
VHUYDFLRQDO�GH� FRWDV�GR� ULR�QR�EDQFR�GH�
GDGRV�GD�$1$��3RU�RFDVLmR�GD�RFXSDomR�
GHVVD�HVWDomR��FRQVWDWRX�VH�TXH��SRU�FRQ�
WD�GD�HURVmR�GD�HQFRVWD��QmR�KDYLD�UpJXD�
QD�SRVLomR�GD�HVWDomR�IOXYLRPpWULFD��H[LV�
WLDP�DSHQDV�DOJXQV�PDUFRV�WHVWHPXQKR��
'HFLGLX�VH�DSURYHLWDU�RV�PDUFRV�WHVWHPX�
QKR� FRPR�51�� UDVWUHDU� XPD�51�� LQVWDODU�
XPD�VHomR�GH�UpJXD��ID]HU�R�QLYHODPHQWR�
JHRPpWULFR�HQWUH�DV�51�H�D�UpJXD��H�SHGLU�
j�'HIHVD�&LYLO�GD�FLGDGH�SDUD�UHDOL]DU�D�OHL�
WXUD�GD�UpJXD�GXDV�YH]HV�DR�GLD�QR�SHUt�
RGR�GR�/+��$SyV�DQiOLVH�GD�SURIXQGLGDGH�
ORFDO�SRU�PHLR�GR�HFREDWtPHWUR��DUELWURX�
�VH�D�FRWD�GH����P�SDUD�VHomR�GD�UpJXD�
LQVWDODGD�� SRLV� QmR� VH� VDELD� R� TXDQWR� R�
QtYHO�GR� ULR�YDULDULD�QR�SHUtRGR�GR� OHYDQ�
WDPHQWR��'HVVD�IRUPD��VHULD�HYLWDGR�TXH�
R�QtYHO�GD�iJXD�ILFDVVH�DEDL[R�GR�´]HUR�GD�
UpJXDµ��'HVWDFD�VH�TXH��TXDQGR�HVVD�GH�
FLVmR� IRL� WRPDGD��QmR�VH� VDELD� VH�HVVHV�
SRXFRV�GDGRV�VHULDP�~WHLV�SDUD�FDOFXODU�
R�15��PDV��DR�ILQDO�GR�/+��D�PHWRGRORJLD�
GH�WUDQVSRUWH�GH�15�XWLOL]RX�HVVHV�GDGRV�
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)LJXUD���²�$FRPSDQKDPHQWR�GR�QtYHO�GR�ULR�-XWDt�HP�&RORFDomR�GH�&D[LDV�1RYR�QR�SHUtRGR�GH�129�����D�6(7�����H�UHJLVWUR�GRV�15�FDOFXODGRV�SRU�PHLR�GD�PHWRGRORJLD�GR�SHUFHQWLO���H����
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1tYHO�GH�5HGXomR�p�R�QtYHO�DGRWD�
GR� QD� UHGXomR� GD� VRQGDJHP� GDV� FDU�
WDV� QiXWLFDV�� VHQGR� WmR� EDL[R� TXH� UD�
UDPHQWH�R�QtYHO�GD�iJXD�VH�HQFRQWUDUi�
DEDL[R� GHVVH�SODQR�� (VVH�GDGR� FRQVWD�
QDV� )���� GH� HVWDo}HV� IOXYLRPpWULFDV�
FRP� SHOR� PHQRV� �� DQRV� GH� REVHUYD�
o}HV� H� QRUPDOPHQWH� p� GLVSRQLELOL]DGR�
SDUD� RV� OHYDQWDPHQWRV� QDV� ,QVWUXo}HV�
(VSHFLDLV�� GRFXPHQWR� TXH� RULHQWD� R�
WUDEDOKR� GH� FDPSR� GDV� &RPLVV}HV�
+LGURFHDQRJUiILFDV�� 'HVWDFD�VH� TXH�
R� 15� VHPSUH� p� DVVRFLDGR� D� XPD� 51��
SRLV�D�SRVVLELOLGDGH�GH�SHUGD�GD�UpJXD�
p�JUDQGH�H��DGRWDQGR�VH�HVVH�SURFHGL�
PHQWR��XPD�QRYD�UpJXD�SRGH�VHU�UHSR�
VLFLRQDGD�H�R�YDORU�GR�15�QmR�VHUi�SHU�
GLGR�SRLV�� DOpP�GH�D�51�VHU�SHUHQH�� p�
PDQGDWyULR�WHU��QR�PtQLPR��RXWUDV�GXDV�
51�QLYHODGDV�HQWUH�VL�H�D�UpJXD�

1D�EDFLD�DPD]{QLFD�H[LVWHP�SRXFDV�
HVWDo}HV�IOXYLRPpWULFDV�FRP�R�15�FDOFXOD�
GR��SHOR�PHQRV�GDGRV�GH����DQRV�GH�RE�
VHUYDo}HV��� 3DUD� HVVDV� HVWDo}HV�� XWLOL]D�
�VH�D�PHWRGRORJLD�GR�SHUFHQWLO�����TXH�p�
XP�FiOFXOR�SXUDPHQWH�DULWPpWLFR��EHP�GL�
IHUHQWH�GD�DQiOLVH�KDUP{QLFD�HPSUHJDGD�
SDUD� HVWDo}HV� PDUHJUiILFDV�� 2� SHUFHQWLO�
���JDUDQWH�TXH�R�QtYHO�GR�ULR�SHUPDQHoD�
���� GR� WHPSR� DFLPD� GHVVH� YDORU� FDOFX�
ODGR�� (P� HVWDo}HV� IOXYLRPpWULFDV� FRP�
GDGRV�REVHUYDFLRQDLV� GH�� SHOR�PHQRV����
DQRV��RX�VHMD��DSHQDV�GXDV�FKHLDV�H�GXDV�
VHFDV�FRQVHFXWLYDV��DGPLWH�VH�R�HPSUHJR�
GR�SHUFHQWLO����(VVH�FULWpULR�p�DQiORJR�DR�
SHUFHQWLO�����SRUpP�PDLV�ULJRURVR�HP�IXQ�
omR�GD�PHQRU�EDVH�GH�GDGRV�

$� )LJXUD� �� PRVWUD� R� FRPSRUWDPHQ�
WR� GR� ULR� -XWDt� QD� HVWDomR� IOXYLRPpWULFD�
GH�&RORFDomR�GH�&D[LDV�1RYR�QR� SHUtRGR�
GH�129������D�6(7�������RX�VHMD�� FRP�
DEUDQJrQFLD�GH���FKHLDV�H���VHFDV�FRQVH�
FXWLYDV�GR�ULR��$�FXUYD�HP�D]XO�UHIHUH�VH�jV�
OHLWXUDV�PtQLPDV�REVHUYDGDV�PrV�D�PrV�H�
DV�UHWDV�YHUPHOKD�H�DPDUHOD�PRVWUDP�UHV�
SHFWLYDPHQWH�R�YDORU�GR�15�FDOFXODGR�SHOD�
PHWRGRORJLD� GR� SHUFHQWLO� �� ������� FP�� H�
SHUFHQWLO���� �������FP���&RPR�HUD�GH�VH�



p�DTXHOD�HP�FXMR�FHQWUR�VH�ORFDOL]D�D�HV�
WDomR�SULQFLSDO�H�D�VXEiUHD�Q��1�p�DTXH�
OD�HP�FXMR�FHQWUR�VH� ORFDOL]D�D�HVWDomR�
VHFXQGiULD�
��&iOFXOR�GR�/LPLWH�&HQWUDO�GH�FDGD�VX�
EiUHD��/FHQWUDO�Q���/FHQWUDO�Q�� ��Q����[�/��RQGH�Q� ������«��12V�OLPLWHV�VmR�PHGLGRV�D�SDUWLU�GD�
HVWDomR�SULQFLSDO��Q� ����
��5HGXomR�SDUD�FDGD�VXEiUHD
5HGXomR�Q�� �KSUL���^>YDORU�DEVROXWR��KSUL�²�KVHF�@�[�>/FHQWUDO�Q��GSUL�VHF@`��VH�KSUL���KVHF

RX�
5HGXomR�Q��  � KSUL� �� ^>YDORU� DEVROXWR��KSUL�²�KVHF�@�[�>/FHQWUDO�Q��GSUL�VHF@`��VH�KSUL�!�KVHF
2QGH�Q� ���������«��1
2EVHUYD�VH�TXH�D�YDULiYHO�/FHQWUDO�Q��p�D� UHVSRQViYHO� SHOR� HVFDORQDPHQWR� �LQ�

FUHPHQWR���SRLV�HOD�FUHVFH�D�FDGD�VXEi�
UHD��DR�SDVVR�TXH�DV�RXWUDV�FRPSRQHQ�
WHV�GD�HTXDomR���KSUL��YDORU�DEVROXWR��KSUL�²�KVHF��H�GSUL�VHF��VmR�FRQVWDQWHV�

HVSHUDU��R�SODQR�TXH�FRQWpP�R�15�FDOFXOD�
GR�SHOR�SHUFHQWLO����HVWi�DFLPD�GR�SODQR�
FDOFXODGR�SHOR�SHUFHQWLO����2EVHUYD�VH�TXH��
GH�IDWR��QD�TXDVH�WRWDOLGDGH�GR�WHPSR�R�Qt�
YHO�GR�ULR�HVWi�DFLPD�GHVVHV�SODQRV�GHILQL�
GRV�SRU�PHLR�GD�PHWRGRORJLD�GR�SHUFHQWLO�

���� ²� 5HGXomR� GD� EDWLPHWULD� HP� ULRV�VHP�LQIOXrQFLD�GH�PDUp
2�QtYHO�GR�ULR�YDULD�GH�IRUPD�GHVLJXDO�

DR� ORQJR�GH�VHX�FXUVR�HP�UD]mR�GD�JUDQ�
GH�H[WHQVmR�H�GH� IHQ{PHQRV�DPELHQWDLV��
9LD� GH� UHJUD�� HVWDo}HV� PDLV� D� PRQWDQWH�
DSUHVHQWDP�PDLRU�YDULDomR�GR�QtYHO�GR�ULR��
'LDQWH�GHVVD�UHDOLGDGH��WRUQD�VH�QHFHVVi�
ULR�HVFDORQDU�R�15�HQWUH�VXEiUHDV�DGMDFHQ�
WHV�H�GH�LJXDO�ODUJXUD��FRP�R�SURSyVLWR�GH�
PDQWHU�XP�GHJUDX�HQWUH�HODV�LQIHULRU�D����
FP��YDORU�HVWDEHOHFLGR�SHOD�'+1�
��&iOFXOR�GD�ODUJXUD�GH�FDGD�VXEiUHD��/�
/ �G$%��1���

$�QXPHUDomR�GDV�VXEiUHDV��Q��LQL�
FLD�VH�D�SDUWLU�GD�HVWDomR�SULQFLSDO�� YD�
ULDQGR�GH���DWp�1��RQGH�D�VXEiUHD�Q����
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���� 0HWRGRORJLD� SDUD� WUDQVSRUWH� GH�15�XWLOL]DGD�QR�/+

$�IR]�GH�TXDOTXHU�DIOXHQWH�QRUPDO�
PHQWH�p�XP�WUHFKR�TXH�FDXVD�G~YLGD�QD�
IOXYLRPHWULD��SRLV�p�GLItFLO�PHQVXUDU�D�LQ�
IOXrQFLD�GR�UHSUHVDPHQWR�FDXVDGR�SHOR�
ULR� SULQFLSDO� QD� UHGXomR� GD� VRQGDJHP��
XPD�YH]�TXH�R� UHJLPH�SOXYLRPpWULFR�QD�
UHJLmR� QmR� p� XQLIRUPH�� H� GLIHUHQWHV� ID�
WRUHV� DPELHQWDLV�� FRPR� SRU� H[HPSOR� R�
GHJHOR�GRV�$QGHV��LPSDFWDP�QR�YROXPH�
G·iJXD�GRV�SULQFLSDLV�ULRV��$QDOLVDU�R�FiO�
FXOR�GR�15�QHVVHV�WUHFKRV�p�XP�LPSDVVH�
UHFRUUHQWH� QD� $PD]{QLD�2FLGHQWDO�� SRLV�
DWLQJH� GLYHUVRV� ULRV� QD� iUHD� GH� MXULVGL�
omR� GR� &+1���� FRPR� 0DGHLUD�� 3XUXV��
-XUXi��-DSXUi��-XWDt��,oi�H�-DYDUL�

'LDQWH� GD� GLILFXOGDGH� HP� VH� HV�
WDEHOHFHU� R� 15� QD� IR]� GR� ULR� -XWDt�� HP�
UD]mR� GD� DXVrQFLD� GH� XPD� HVWDomR� IOX�
YLRPpWULFD� H� GH� GDGRV� REVHUYDFLRQDLV�
GD�FRWD�GR�ULR��XPD�FRQVXOWD�WpFQLFD�IRL�
IHLWD�DR�&+0�H�R�VHJXLQWH�SURFHGLPHQWR�
IRL�GHILQLGR�SDUD�HVVH�/+��GLYLGLU�D�iUHD�
D�VHU�VRQGDGD�HP�GXDV�VXEiUHDV�H�ID]HU�
GRLV�]RQHDPHQWRV�

HQWUH� DV� HVWDo}HV� IOXYLRPpWULFDV� GH�
&RORFDomR� GH� &D[LDV� 1RYR� �SULQFLSDO��
H� 3RUWR� 6HJXUR� �VHFXQGiULD��� HVWDo}HV�
HP�TXH�R�15�IRL�FDOFXODGR�SRU�PHLR�GR�
SHUFHQWLO����H

�
WUH� DV� HVWDo}HV� IOXYLRPpWULFDV� GH� 3RUWR�
6HJXUR��SULQFLSDO��H�IR]�GR�-XWDt��WHPSRUi�
ULD�H�VHFXQGiULD���FXMR�~QLFR�GDGR�GH�TXH�
VH�GLVSXQKD�HUD�D�OHLWXUD�GD�UpJXD�GXUDQ�
WH�R�SHUtRGR�GR�/+��FHUFD�GH����GLDV��

3RUpP� DLQGD�� HUD� QHFHVViULR� GH�
WHUPLQDU�R�15�SDUD�D�HVWDomR�GD� IR]�GR�
-XWDt��2�PpWRGR�DGRWDGR�IRL�R�7UDQVSRUWH�
GR�15�GD�HVWDomR�IOXYLRPpWULFD�PDLV�SUy�
[LPD�ORFDOL]DGD�QD�FDOKD�GR�ULR�-XWDt��TXH��
QR�FDVR�HUD�3RUWR�6HJXUR��GLVWDQWH����PL�
OKDV�QiXWLFDV�GD�IR]�

6HJXH� DEDL[R� D� PHWRGRORJLD�
DSOLFDGD�
����&DOFXODU�SDUD�HVWDomR�GH�3RUWR�6HJXUR��
��1tYHO�0pGLR�/RFDO��1036����1tYHO�GH�5HGXomR��1536���SHUFHQWLO�����H
��1tYHO�0pGLR�GR�SHUtRGR�GR�/+��10/+36��

���� &DOFXODU� SDUD� HVWDomR� WHPSRUiULD� GD�
IR]�GR�-XWDt��
��1tYHO�0pGLR�GR�SHUtRGR�GR�/+��10/+)-���~QLFR�GDGR�SRVVtYHO�GH�VH�FDOFXODU�FRP�
XP�SHUtRGR�GH����GLDV�GH�REVHUYDomR�
�SHUtRGR�GRV�WUDEDOKRV�GH�FDPSR��

����&DOFXODU�R�1tYHO�0pGLR�/RFDO�QD�IR]�GR�
-XWDt��10)-���EDVHDQGR�VH�QRV�GDGRV�GH�3RUWR� 6HJXUR� H� SRU� PHLR� GD� VHJXLQWH�
HTXDomR�

10/+)-���10)-� �10/+36���1036� !�10)- �10/+)-���>10/+36���1036@
����&DOFXODU�R�1tYHO�5HGXomR�QD�IR]�GR�-XWDt�
�15)-���EDVHDQGR�VH�QRV�GDGRV�GH�3RUWR�
6HJXUR�H�XWLOL]DGR�VH�D�HTXDomR�DEDL[R�

10)-���15)-� �1036���1536� !�15)-� �10)-���>�1036���1536@
$SyV�HIHWXDU�RV�FiOFXORV��REVHUYRX�VH�TXH�
R�SODQR�TXH�FRQWpP�R�15)-�HQFRQWUDYD�VH�
�������PHWURV�DFLPD�GR�´]HUR�GD�UpJXDµ�
LQVWDODGD��FXMD�FRWD�SDUD�R�LQtFLR�GDV�OHLWX�
UDV�IRL�DUELWUDGD�HP����P�



'H�SRVVH�GHVVHV�GDGRV��D�iUHD�IRL�GL�
YLGLGD�HP�GXDV�VXEiUHDV�H�RV�GRLV�]RQHD�
PHQWRV�ILFDUDP�GD�VHJXLQWH�IRUPD�
�� �� (QWUH� DV� HVWDo}HV� IOXYLRPpWULFDV� GH�
&RORFDomR�GH�&D[LDV�1RYR�H�3RUWR�VHJX�
UR��TXH�WLQKDP�R�15�FDOFXODGR�SRU�PHLR�
GR� SHUFHQWLO� ��� R� ]RQHDPHQWR� UHVXOWRX�
HP���� VXEiUHDV�GH����PLOKDV�QiXWLFDV�

)LJXUD���²�=RQHDPHQWR�HQWUH�&&1�H�36�UHVXOWDQGR�HP����VXEiUHDV��VHQGR�TXH���GHODV�HVWmR�QR�WUHFKR�D�VHU�VRQGDGR�

)LJXUD���²�=RQHDPHQWR�HQWUH�36�H�)-�UHVXOWDQGR�HP���VXEiUHDV�

GH�H[WHQVmR� FDGD��$� UHGXomR�GD� VRQGD�
JHP�GR�WUHFKR�FRPSUHHQGLGR�HQWUH�D�IR]�
GR�ULR�%RLD�H�D�HVWDomR�IOXYLRPpWULFD�GH�
3RUWR�6HJXUR�XWLOL]RX���GDV����VXEiUHDV��
FRQIRUPH�LOXVWUD�D�)LJXUD���
�� �� (QWUH� DV� HVWDo}HV� IOXYLRPpWULFDV� GH�
3RUWR� 6HJXUR� H� IR]� GR� -XWDt�� FXMR� 15� IRL�
GHILQLGR�SRU�PHLR�GR�7UDQVSRUWH�GR�15�GH�
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2�FiOFXOR�GR�1tYHO�GH�5HGXomR�SD�

UD� RV� /HYDQWDPHQWRV� +LGURJUiILFRV� QD�
$PD]{QLD�p�XP�DVVXQWR�FRPSOH[R��GHYL�
GR�j�HVFDVVH]�GH�GDGRV�KLVWyULFRV� FRQ�
VLVWHQWHV� H� jV� FDUDFWHUtVWLFDV� GRV� ULRV��
FXMDV�PDUJHQV�VRIUHP�FRQVWDQWH�SURFHV�
VR�HURVLYR��R�TXH�GLILFXOWD�D�LQVWDODomR�H�
D�PDQXWHQomR�GH�UpJXDV�SRU�ORQJRV�SH�
UtRGRV��6RPD�VH�D�HVVHV�IDWRUHV�D�IRUPD�
GH�UHJLVWUR�GDV�OHLWXUDV��TXH�p�IHLWR�SHORV�
SUySULRV�PRUDGRUHV�ORFDLV��(VWHV��PXLWDV�
YH]HV�SUHFLVDP�PXGDU� D� ORFDOL]DomR�GH�
VXDV� UHVLGrQFLDV� HP� IXQomR� GH� FKHLDV�
DQRUPDLV�H�DEDQGRQDP�D�HVWDomR�IOXYLR�
PpWULFD�� SUHMXGLFDQGR� D� VpULH� KLVWyULFD��
$OpP�GLVVR��DSHVDU�GH�DV�5HIHUrQFLDV�GH�
1tYHO� VHUHP� LQVWDODGDV� QRV� ORFDLV�PDLV�
ILUPHV� GLVSRQtYHLV�� D� GLQkPLFD� GRV� ULRV�
ID]�R�WHUUHQR�FHGHU��3RU�HVWD�UD]mR��p�FR�
PXP� R� QLYHODPHQWR� JHRPpWULFR� UHYHODU�
GLIHUHQoDV�GH�FRWDV�VXSHULRUHV�D���PLOt�
PHWURV�TXDQGR�VH�FRPSDUDP�DV�51�LQV�
WDODGDV� QR� WHUUHQR� H� R� HVTXHPD�GH� FR�
WDV�HQWUH�51�H[LVWHQWH�QD�)����SDGUmR��R�
TXH��GH�DFRUGR�FRP�D�1250$0�����5(9�
����WRUQD�REULJDWyULR�UHRFXSDU�D�HVWDomR�
H�UHFDOFXODU�R�15�ORFDO�

1mR� UHVWDP�G~YLGDV�GH�TXH�D�PH�
WRGRORJLD�GH�HVWDEHOHFLPHQWR�GR�15�SRU�
PHLR� GR� SHUFHQWLO� ��� RX� �� DSUHVHQWD�
ERQV�UHVXOWDGRV�TXDQGR�VH�WHP�XPD�ED�
VH� GH� GDGRV� GH�� QR�PtQLPR�� �� DQRV� GH�
REVHUYDo}HV�� (QWUHWDQWR�� SRXFDV� HVWD�
o}HV�IOXYLRPpWULFDV�QD�EDFLD�$PD]{QLFD�
SRVVXHP� WDO� FDUDFWHUtVWLFD�� R� TXH� QRV�

IRUoD�D�EXVFDU�IRUPDV�DOWHUQDWLYDV�H�FRQ�
ILiYHLV� GH� FDOFXODU� HVVH� SDUkPHWUR� IXQ�
GDPHQWDO�SDUD�XP�/+�

2�PpWRGR�GH�7UDQVSRUWH�GH�15��WUD�
WDGR� QHVWH� DUWLJR�� DSHVDU� GH� XWLOL]DU� XP�
FXUWR�LQWHUYDOR�GH�GDGRV��FHUFD�GH����GLDV�
GH�REVHUYDo}HV��FRQVHJXLX�UHODFLRQDU�GH�
IRUPD� VDWLVIDWyULD� DV� OHLWXUDV� GD� UpJXD�
WHPSRUiULD� LQVWDODGD�QD� IR]�GR� -XWDt�DRV�
SDUkPHWURV�FDOFXODGRV�FRP�RV�GDGRV�GD�
HVWDomR�IOXYLRPpWULFD�GH�3RUWR�6HJXUR��UH�
VXOWDQGR�QR�YDORU�GR�15�QD� IR]�GR� -XWDt��
(VVH� SURFHVVR� SHUPLWLX� UHGX]LU� D� VRQGD�
JHP�D�XP�SODQR�WmR�EDL[R�TXH�UDUDPHQWH�
R�QtYHO�GD�iJXD�HVWDUi�DEDL[R�GHVVD�FRWD��
JDUDQWLQGR�D�VHJXUDQoD�GD�QDYHJDomR�

&RQVLGHUDQGR� DV� GLPHQV}HV� GD�
$PD]{QLD�H�D�HQYHUJDGXUD�GRV�GHVDILRV�
TXH� D� UHJLmR� DSUHVHQWD�� D� $1$� GHVHP�
SHQKD�XP�SDSHO�GHVWDFDGR�QR�PRQLWRUD�
PHQWR�GRV�QtYHLV�GRV�ULRV�H�QD�PDQXWHQ�
omR�GH�XP�EDQFR�GH�GDGRV�DPELHQWDLV��
TXH�WRUQD�SRVVtYHO�R�HVWXGR�GD�IOXYLRPH�
WULD�DSOLFDGD�QRV�/+�GRV�ULRV�GHVVD�EDFLD�
KLGURJUiILFD��TXH�DLQGD�SUHFLVD�GD�LQVWD�
ODomR�GH�PDLV�HVWDo}HV�IOXYLRPpWULFDV�

3RU� ILP�� UHVVDOWD�VH� TXH�� PHVPR�
FRP�R�DYDQoR�WHFQROyJLFR�QD�iUHD�GH�JH�
RFLrQFLDV�� UHDOL]DU� XP� /+� HP� =RQD� QmR�
+LGURJUDIDGD� �=1+�� DLQGD� p� XPD� WDUHID�
iUGXD�QRV�GLDV�DWXDLV��R�TXH�QRV� OHYD�D�
UHFRQKHFHU� R� WUDEDOKR� SLRQHLUR� GRV� KL�
GUyJUDIRV� TXH� FRQFOXtUDP� RV� SULPHLURV�
3ODQRV� &DUWRJUiILFRV� 1iXWLFRV�� $� SUR�
GXomR�GDV�SULPHLUDV� FDUWDV�QiXWLFDV�GR�
ULR� -XWDt� SHUPLWLUi� DR� (VWDGR� EUDVLOHLUR��
SULQFLSDOPHQWH� FRP� Do}HV� GD� 0DULQKD�
GR�%UDVLO��VH�ID]HU�SUHVHQWH�QHVVH�ULR�SRU�
PHLR�GH�3DWUXOKDV�RX�,QVSHo}HV�1DYDLV�H�
GH�FRPLVV}HV�GH�$VVLVWrQFLD�+RVSLWDODU��
JDUDQWLQGR� D� VREHUDQLD� GD� QDomR� H� OH�
YDQGR�VD~GH�jV�FRPXQLGDGHV�ULEHLULQKDV�
LVRODGDV�QD�FDOKD�GR�-XWDt�

3RUWR�6HJXUR��EDVHDGR�QR�1tYHO�0pGLR�GR�
ULR�VRPHQWH�GXUDQWH�R�SHUtRGR�GR�/+��R�]R�
QHDPHQWR� UHVXOWRX�HP���VXEiUHDV�GH����
PLOKDV�QiXWLFDV�GH�H[WHQVmR�FDGD��FRQIRU�
PH�PRVWUD�D�)LJXUD���
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