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6HEDVWLiQ�0LJXHO .HHV�
&DPSR� $QH[R� (VWDFLyQ� )RUHVWDO�
3OD]D�� (($� 6iHQ]� 3HxD� ,17$��
/RWH� ,9� &RORQLD� 6DQWD� (OHQD��
3UHVLGHQFLD� GH� OD� 3OD]D�� &KDFR��
NHHV�VHEDVWLDQ#LQWD�JRE�DU

$VWRU� (PLOLR� /ySH]�� -XOLHWD
5RMDV��0DUtD 5ROGDQ���-XDQ�-RVp�
=XULWD��(OtDV�)UDQFLVFR %UHVW�
'HSDUWDPHQWR� GH� 6XHORV± ÈUHD�
5HFXUVRV� 1DWXUDOHV� (($� 6iHQ]�
3HxD�,17$

BBBB5(680(1

/D� SURYLQFLD� GHO� &KDFR�
SRVHH� FHUFD� GH� ����� KDV� FRQ�
SODQWDFLRQHV�IRUHVWDOHV�\� OD�HVSHFLH�
HOHJLGD� RSRUWXQDPHQWH� SDUD� HVWH�
SURSyVLWR� HV� 3URVRSLV� DOED�
*ULVHE���DOJDUURER�EODQFR��

(VWH� HVWXGLR� WXYR� FRPR�
REMHWLYR�DQDOL]DU�OD�UHODFLyQ�HQWUH�OD�
DOWXUD� GRPLQDQWH� �+GRP�� GH� ODV�
SODQWDFLRQHV�GH�HQWUH����\����DxRV�
GH� HGDG�� \� ODV� FDUDFWHUtVWLFDV� GHO�
VXHOR� GRQGH� VH� LPSODQWDQ�� XVDQGR�
PpWRGRV� PXOWLYDULDGRV� EDVDGRV� HQ�
OD�FDUDFWHUL]DFLyQ�GHO�VXHOR��

6H� WUDEDMy� VREUH� XQD�
PXHVWUD�GH����SDUFHODV�GH������P���
XELFDGDV� HQ� ��� SODQWDFLRQHV�
GHVWLQDGDV� D� OD� SURGXFFLyQ� GH�
PDGHUD�SDUD�OD�LQGXVWULD�

/D� +GRP� IXH� PD\RU� HQ�
VXHORV� FRQ� WH[WXUD� OLJHUD�� \� PHQRU�
HQ� VXHORV� FRQ� PDO� GUHQDMH�� SRFR�
SURIXQGR�\�FRQ�UHOLHYH�VXE�QRUPDO��
(VWRV� UHVXOWDGRV� VH� SXHGHQ� XWLOL]DU�
SDUD�ORJUDU�XQD�PD\RU�SUHFLVLyQ�HQ�
OD� HOHFFLyQ�GH� ORV� VLWLRV� FRQ� EXHQD�
FDOLGDG� GHO� VXHOR� SDUD� 3URVRSLV�
DOED�

3DODEUDV� FODYH�� FDOLGDG�
GH� VLWLR�� SURGXFWLYLGDG�� DQiOLVLV�
PXOWLYDULDGR�

BBBB6800$5<

&KDFR� SURYLQFH� KDV� DERXW�
������ KD� RI� IRUHVW� SODQWDWLRQV� DQG�
WKH�VSHFLHV�FKRVHQ�IRU�WKLV�SXUSRVH�
LV�3URVRSLV�DOED�*ULVHE����DOJDUURER�
EODQFR���

7KLV�VWXG\�DLPHG�WR�DQDO\]H�
WKH� UHODWLRQVKLS� EHWZHHQ� WKH�
GRPLQDQW� KHLJKW� �+GRP�� RI� WKH�
SODQWDWLRQV� EHWZHHQ� ��� DQG ���
\HDUV� ROG�� DQG� WKH� VRLO�
FKDUDFWHULVWLFV� ZKHUH� WKH\� ZHUH�
LPSODQWHG�� XVLQJ� PXOWLYDULDWH�
PHWKRGV� EDVHG� RQ� VRLO�
FKDUDFWHUL]DWLRQ��

:H� ZRUNHG� RQ� D� VDPSOH� RI�
���SORWV�RI������P��� ORFDWHG�LQ����
SODQWDWLRQV� GHVWLQHG� WR� WKH�
SURGXFWLRQ� RI� ZRRG� IRU� WKH�
LQGXVWU\�

7KH� +GRP� ZDV� JUHDWHU� LQ�
VRLOV� ZLWK� OLJKW� WH[WXUH�� DQG� ORZHU�
LQ�VRLOV�ZLWK�SRRU�GUDLQDJH��VKDOORZ�
DQG� ZLWK� VXE� QRUPDO� UHOLHI�� 7KHVH�
UHVXOWV� FDQ� EH� XVHG� WR� DFKLHYH� D�
JUHDWHU� DFFXUDF\� LQ� FKRRVLQJ� VLWHV�
ZLWK�JRRG�VRLO�TXDOLW\�IRU�3URVRSLV�
DOED�

.H\�ZRUGV� VRLO SURSHUWLHV��
SURGXFWLYLW\��PXOWLYDULDWH�DQDO\VLV�
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D�SURYLQFLD�GHO�&KDFR�SRVHH�DOUHGHGRU�GH���PLO�
KD� FRQ� SODQWDFLRQHV� IRUHVWDOHV� �*RELHUQR� GHO�
&KDFR��������\�OD�HVSHFLH�FRQ�PD\RU�SURSRUFLyQ�

GH�VXSHUILFLH�SODQWDGD�HV�HO�DOJDUURER�EODQFR��3URVRSLV�
DOED�*ULVHE���

'HELGR�D�OD�LPSRUWDQFLD�HFRQyPLFD�\�VRFLDO�GHO�
FXOWLYR� GH� HVWD� HVSHFLH�� SDUD� OD� SURYLQFLD� \� OD� UHJLyQ�
�&XDGUD�� ������� HV� QHFHVDULR� FRQRFHU� HO� SRWHQFLDO�
SURGXFWLYR� GH� ORV� GLIHUHQWHV� VLWLRV� HQ� ORV� TXH�
DFWXDOPHQWH�VH�GHVDUUROODQ�\�GH�DTXHOORV�GRQGH�SRGUtDQ�
GHVDUUROODUVH� ODV� SODQWDFLRQHV� D� ILQHV� GH� XQD� PHMRU�
SODQLILFDFLyQ�� \D� TXH� HO� XVR� DFWXDO� GH� ORV� VXHORV� VH�
FDUDFWHUL]D� SRU� OD� VXEXWLOL]DFLyQ� GH� OD� FDSDFLGDG�
SURGXFWLYD� GH� ODV� WLHUUDV� GH� JDQDGHUtD� �VLVWHPDV�
H[WHQVLYRV� SUHGRPLQDQWHPHQWH�� \� VREUHXWLOL]DFLyQ� GH�
iUHDV�DJUtFRODV�SRU�OD�HVFDVD�DSOLFDFLyQ�GH�SUiFWLFDV�GH�
PDQHMR� GH� VXHOR�� DJXD� \� YHJHWDFLyQ�� HQ� JUDQ� SDUWH�
WDPELpQ�SRU�HO�XVR�GH�WHFQRORJtDV�GHVDUUROODGDV�HQ�RWUDV�
UHJLRQHV� FRQ� FDUDFWHUtVWLFDV� FOLPiWLFDV� \� HGiILFDV�PX\�
GLIHUHQWHV�� (O� FRQRFLPLHQWR� GH� ORV� VXHORV� GH� OD�
SURYLQFLD�SHUPLWH�FRWHMDU�OD�DSWLWXG�GH�ORV�VXHORV�FRQ�HO�
GHVWLQR� R� HO� XVR� SURGXFWLYR� DFWXDO� �/HGHVPD� \� =XULWD��
������&RGXWWL���������

(O� DOJDUURER� EODQFR� FRQVWLWX\H� HO� HMH� GH� OD�
IDEULFDFLyQ GHO� PXHEOH�� VHJ~Q� &XDGUD� �������� HQ� OD�
SURYLQFLD�GHO�&KDFR��GHVGH������H[LVWHQ�DVHUUDGHURV�\�
FDUSLQWHUtDV� DERFDGDV� \� FRQFHQWUDGDV�
IXQGDPHQWDOPHQWH� HQ� OD� SURGXFFLyQ� GH� PXHEOHV� \�
DUWHVDQtDV�� DEHUWXUDV� \� SURGXFWRV� YDULRV� HQ� ODV�
ORFDOLGDGHV� GH� 3UHVLGHQFLD� GH� OD� 3OD]D�� 0DFKDJDL� \�
4XLWLOLSL�� ODV� TXH� DEDVWHFHQ� OD� GHPDQGD�� QR� VyOR�
UHJLRQDO��VLQR�QDFLRQDO��

/DV�SODQWDFLRQHV�GH�DOJDUURER�HQ� OD� UHJLyQ�\�HQ�
WRGD� OD� SURYLQFLD� VH� KDQ� UHDOL]DGR� HQ� VLWLRV� PX\�
GLYHUVRV�� OR� FXDO�� VXPDGR� D� OD� JUDQ� YDULDELOLGDG�
LQWUtQVHFD� GH� OD� HVSHFLH� JHQHUD� GLIHUHQFLDV� HQ� HO�
FUHFLPLHQWR��$FWXDOPHQWH�VH�HVWi�DYDQ]DQGR�WDQWR�HQ�HO�
FRQRFLPLHQWR� DFHUFD� GH� ODV� FRQGLFLRQHV� GH� VLWLR� PiV�
DGHFXDGDV� SDUD� HO� FXOWLYR� GH� OD� HVSHFLH�� FRPR� HQ� HO�
SRWHQFLDO�GH�FUHFLPLHQWR�\�HO�WXUQR�GH�DSURYHFKDPLHQWR�
UHTXHULGR� SDUD� REWHQHU� PDGHUD� FRPHUFLDO�� HQWUH� RWURV�
IDFWRUHV�

/D�FDOLGDG�GHO�VLWLR�VH�GHILQH�FRPR�OD�FDSDFLGDG�
GH�XQ�iUHD�GHWHUPLQDGD�SDUD�HO�FUHFLPLHQWR�GH�iUEROHV��
(V� OD� UHVSXHVWD�� HQ� HO� GHVDUUROOR� GH� XQD� GHWHUPLQDGD�
HVSHFLH� DUEyUHD�� D� OD� WRWDOLGDG� GH� ODV� FRQGLFLRQHV�
DPELHQWDOHV� �HGiILFDV�� FOLPiWLFDV� \� ELyWLFDV�� H[LVWHQWHV�
HQ� XQ� GHWHUPLQDGR� OXJDU� �.LPPLQV�� ������� 6X�
FRQRFLPLHQWR� UHVXOWD� IXQGDPHQWDO� HQ� OD� LQJHQLHUtD�
IRUHVWDO� SDUD� HOHJLU� ORV� PHMRUHV� VLWLRV� SDUD� SODQWDU� OD�
HVSHFLH�DSURSLDGD�HQ�HO� OXJDU�DGHFXDGR�\ SDUD�FDPELDU�
ODV� FDUDFWHUtVWLFDV� GHO� PLVPR� SRU� PHGLR� GH� SUiFWLFDV�
VLOYtFRODV�VL�IXHUD�QHFHVDULR��

$OJXQRV� DXWRUHV� FRQVLGHUDQ� TXH� HO� PHMRU�
LQGLFDGRU� GH� OD� FDOLGDG� GH� VLWLR�� DO� WHQHU� PD\RU�
LQGHSHQGHQFLD�GHO�WUDWDPLHQWR�HQ�WpUPLQRV�JHQHUDOHV�HV�
OD� DOWXUD� GH� OD� PDVD�� \� SDUWLFXODUPHQWH� OD� DOWXUD�
GRPLQDQWH� �+GRP��� (VR� TXLHUH� GHFLU� FRQFHSWXDOPHQWH�

TXH� ODV� PDVDV� GH� PD\RU� UHQGLPLHQWR� WHQGUtDQ� XQD�
PD\RU� DOWXUD� GRPLQDQWH� \� DGHPiV� WHQGUtDQ� TXH� HVWDU�
DVRFLDGDV�D�ORV�VXHORV�FRQ�XQ�SRWHQFLDO�TXH�UHVSDOGH�HVH�
FUHFLPLHQWR� (VWDV�UHODFLRQHV�VH�SXHGHQ�SHQVDU�FRPR�HO�
VLPSOH� SRVWXODGR� GH� TXH� ODV� ³PDVDV�PiV� SURGXFWLYDV´�
HVWDUtDQ� FUHFLHQGR� HQ� ³VXHORV� PiV� SURGXFWLYRV´�
�.LPPLQV���������3RU�RWUR�ODGR��VH�FRQVLGHUD�TXH�GDGD�
OD�PXOWLSOLFLGDG�GH�YDULDEOHV�TXH�VH�KDQ�GHILQLGR�FRPR�
FODVHV� LQGLFDGRUDV� GH� FDOLGDG� GHO� VLWLR�� VH� KDFH�
LPSUHVFLQGLEOH� HO� XVR� GH� PHWRGRORJtDV� TXH� SHUPLWDQ�
LGHQWLILFDU�ODV�TXH�WHQJDQ�PD\RU�LQFLGHQFLD��*RQ]iOH]�
0ROLQD���������(QWUH�HVWDV�PHWRGRORJtDV�VH�HQFXHQWUDQ�
ORV� PpWRGRV� GH� HVWDGtVWLFD� PXOWLYDULDGD�� ORV� FXDOHV�
WLHQHQ� HQ� FXHQWD� ODV� FRUUHODFLRQHV� HQWUH� QXPHURVDV�
YDULDEOHV� TXH� VRQ� DQDOL]DGDV� VLPXOWiQHDPHQWH�� GH� WDO�
PRGR� TXH� SHUPLWHQ� VLQWHWL]DU� H� LQWHUSUHWDU� OD�
LQIRUPDFLyQ�� 3RU� WDQWR�� ODV� WpFQLFDV� HVWDGtVWLFDV�
PXOWLYDULDGDV�VH�KDQ�XVDGR�SDUD�DQDOL]DU�DJUXSDPLHQWRV�
GH VXHORV�GH�XQD�SREODFLyQ�HVWXGLDGD�SRU�PHGLR�GH�VXV�
YDULDEOHV�� \� SHUPLWHQ� WDPELpQ� OD� LQWHUSUHWDFLyQ� GH� ODV�
SRWHQFLDOHV�FDXVDV�GH�ODV�GLIHUHQFLDV�REVHUYDGDV��7DO�HV�
HO�FDVR�GHO�DQiOLVLV�GH�FRPSRQHQWHV�SULQFLSDOHV��$&3���
TXH� KD� KHFKR� SRVLEOH� OD� UHVROXFLyQ� GH QXPHURVRV�
SUREOHPDV� FRPR� SRU� HMHPSOR� OD� GHWHUPLQDFLyQ� GH�
SURSLHGDGHV� GLVFULPLQDQWHV� GH� PDQHMR� HQ� VXHORV�
VHPLiULGRV� �4XLURJD� HW� DO�� ������� OD� HYDOXDFLyQ� GH� ORV�
LPSDFWRV� GH� ODV� ODEUDQ]DV� VREUH� OD� FDOLGDG� GHO� VXHOR�
�:DQGHU� \� %ROOHUR� ������� OD� UHODFLyQ� GH� OD�
FRPSDFWDELOLGDG�GHO�VXHOR�FRQ�ODV�SURSLHGDGHV�ItVLFDV�\�
RUJiQLFDV� �%DOO� HW� DO��� ������ R� HVWXGLRV� GH� FDOLGDG� GH�
HVWDFLyQ�SDUD�3RSXOXV� VS HQ� HO�%DMR�'HOWD�%RQDHUHQVH�
GHO� 5LR� 3DUDQi� �&DVDXERQ� HW� DO��� ������/RV� PpWRGRV�
PXOWLYDULDGRV� VH�XWLOL]DQ�FRQ� HO�REMHWLYR GH�DQDOL]DU�HO�
FRQMXQWR� GH� GDWRV� GH� PDQHUD� JOREDO�� HQ� HVWH� FDVR� ODV�
FDUDFWHUtVWLFDV�GHO�VXHOR�GHVFULSWDV�SDUD�FDGD�VLWLR��\�HO�
FRPSRUWDPLHQWR�GH�HVWDV�YDULDEOHV�HQ�IRUPD�VLPXOWiQHD��
HV� GHFLU�� OR� TXH� VH� TXLHUH� FRQRFHU� HV� VL� XQD� YDULDEOH�
LQIOX\H� HQ� OD� RWUD� \� FyPR� VH� DJUXSDQ�� 5HVSHFWR� D� OD�
XWLOL]DFLyQ� GH� HVWRV� PpWRGRV� HQ� FDOLGDG� GH� VLWLR� VH�
SXHGHQ� FLWDU� ORV� WUDEDMRV� GH� &DJXDVDQJR� ������� TXH�
HVWDEOHFLy�XQ�PRGHOR�GH�OD�FDOLGDG�GH�tQGLFH�GH�VLWLR�±
VXHOR� R� VLWLR� HVSHFtILFR� PHGLDQWH� FULWHULRV� GH�
GLVSRQLELOLGDG�GH�QXWULHQWHV�HQ�SODQWDFLRQHV�GH�*PHOLQD�
DUERUHD \�3DFKLUD�TXLQDWD�\�GH�*RQ]DOHV�,]TXLHUGR�HW�
DO��� ������� TXLHQHV� HYDOXDURQ� ODV� FODVHV� GH� FDOLGDG� GH�
VLWLR� GH� 3LQXV� FDULEDHD� YDU�� FDULEDHD SDUD�
FRUUHODFLRQDUODV� FRQ� ODV�SURSLHGDGHV�GH� ORV� VXHORV�TXH�
ODV�GHILQHQ� (O�DQiOLVLV�PXOWLYDULDGR�SHUPLWH�UHVXPLU�OD�
LQIRUPDFLyQ�GH�PDQHUD�YLVXDO��GHWHFWDQGR�GLPHQVLRQHV�
SULQFLSDOHV� GH� YDULDELOLGDG� \� IRFDOL]DQGR� HQ� ODV�
UHODFLRQHV�OLQHDUHV�HQWUH�YDULDEOHV��+XVVRQ�HW�DO����������
+D� UHVXOWDGR� ~WLO� HQ� OD� VHOHFFLyQ� GH� LQGLFDGRUHV� GH�
FDOLGDG�GH�VXHORV�HQ�GLIHUHQWHV�DPELHQWHV�\�VXHORV�GH�OD�
UHJLyQ� FKDTXHxD� �5RMDV� HW�� DO��� ������ 7ROHGR� HW� DO���
������$FRVWD�HW�DO���������\�SRU�OR�WDQWR�SRGUtD�VHU�~WLO�
WDPELpQ� SDUD� GHILQLU� XQ� VLWLR� SRU� VX� FDOLGDG� SDUD� HO�
FUHFLPLHQWR� GH� GHWHUPLQDGD� HVSHFLH� D� WUDYpV� GH� OD�
UHODFLyQ� HQWUH� SDUiPHWURV� UHODWLYRV� D� OD� SURGXFWLYLGDG�
GH�ODV�SODQWDFLRQHV�\�ODV�YDULDEOHV�HGiILFDV�

/
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'HVGH� HO� DxR� ������ HO� ,17$�� HVWi� UHDOL]DQGR�
UHOHYDPLHQWRV� HQ� SODQWDFLRQHV� IRUHVWDOHV� FRQ� OD�
ILQDOLGDG� GH� FDUDFWHUL]DU� ODV� FRQGLFLRQHV� GH� VLWLR� \�
FUHFLPLHQWR� GHELGR� D� OD� QHFHVLGDG� GH� FRQRFHU� HO�
SRWHQFLDO�SURGXFWLYR�GH� ORV�GLIHUHQWHV�VLWLRV�HQ� ORV�TXH�
DFWXDOPHQWH� VH� GHVDUUROODQ� \� SRGUtDQ� GHVDUUROODUVH� ODV�
SODQWDFLRQHV�GH�DOJDUURER�EODQFR�

(O�SUHVHQWH�WUDEDMR�WXYR�SRU�REMHWLYR�DQDOL]DU�OD�
UHODFLyQ� HQWUH� OD� DOWXUD� GRPLQDQWH� �+GRP�� GH�
SODQWDFLRQHV� FRQ� DOJDUURER�EODQFR� \� ODV� FDUDFWHUtVWLFDV�
GHO� VXHOR� GRQGH� VH� LPSODQWDURQ�� XWLOL]DQGR� PpWRGRV�
PXOWLYDULDGRV� EDVDGRV� HQ� OD� FDUDFWHUL]DFLyQ� GH� ORV�
VXHORV�

0$7(5,$/(6�<�0e72'26

(O� iUHD� GH� HVWXGLR� DEDUFD� GLIHUHQWHV�
GHSDUWDPHQWRV� GH� OD� SRUFLyQ� FHQWUR� � QRUWH� GH� OD�
SURYLQFLD�GHO�&KDFR��)LJXUD����

(O� FOLPD� GRQGH� HVWi� XELFDGD� HO� iUHD� GH� HVWXGLR�
IXH� FDUDFWHUL]DGR� FRPR� WHPSODGR� K~PHGR� �)LJXUD� ���
�&,207$��������/DV�WHPSHUDWXUDV�PHGLDV�GH�LQYLHUQR�
\� YHUDQR� VRQ� GH� ���&� \� ���&� UHVSHFWLYDPHQWH� \� ODV�
SUHFLSLWDFLRQHV� GLVPLQX\HQ� GH� HVWH� D� RHVWH� GH� ����� D�
���� PP�

/RV� VLWLRV� GH� PXHVWUHR� VH� LQVWDODURQ� HQ� DPELHQWHV�
FRQWUDVWDQWHV� GHVGH� ORV� EDMRV� VXEPHULGLRQDOHV� KDVWD� OD�
UHJLyQ� GHQRPLQDGD� ,PSHQHWUDEOH� \� KDFLD� HO� (� GH� OD�
SURYLQFLD� WDPELpQ�� FRQ� OR� FXDO� VH� FXEULy� XQ� DPSOLR�
DEDQLFR�GH�WLSRV�GH�VXHOR�

6H� WUDEDMy� VREUH�XQD�PXHVWUD�GH����SDUFHODV�GH�
�����P���XELFDGDV�HQ����SODQWDFLRQHV�GH�HQWUH����\����
DxRV� GH� HGDG�� GHVWLQDGDV� D� OD� SURGXFFLyQ� GH� PDGHUD�
SDUD�OD�LQGXVWULD��7DEOD����

(Q� FDGD� SODQWDFLyQ� VH� LGHQWLILFDURQ� iUHDV� GH�
PXHVWUHR� HQ�EDVH� D� OD� FREHUWXUD� \� WRSRJUDItD� SUHVHQWH��
DOOt� VH� LQVWDODURQ� ODV�SDUFHODV� \� VH� UHOHYDURQ�GLIHUHQWHV�
FDUDFWHUtVWLFDV�GHO� VXHOR�� S+��GUHQDMH�� UHOLHYH�� SRVLFLyQ�
HQ� HO� SDLVDMH�� SURIXQGLGDG� HIHFWLYD� \� WH[WXUD�� 6H�
GHWHUPLQy� WDPELpQ� OD� VDOLQLGDG�SHUR� VH� OD� GHVFDUWy�GHO�
DQiOLVLV�SRU�SUHGRPLQDU�ORV�VXHORV�QR�VDOLQRV��VLJXLHQGR�
ORV� FULWHULRV� GH� FODVLILFDFLyQ� HVWDEOHFLGRV� SRU�
(WFKHYHKHUH����������

)LJXUD����8ELFDFLyQ�GH�ODV�SDUFHODV�HQ�OD�3URYLQFLD�GHO�&KDFR�
)LJXUH����/RFDWLRQ�RI�WKH�SORWV�LQ�WKH�&KDFR�3URYLQFH�
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)LJXUD����&DUDFWHUL]DFLyQ�FOLPiWLFD�GRQGH�HVWi�XELFDGD�HO�iUHD�GH�HVWXGLR�
)LJXUH����&OLPDWLF�FKDUDFWHUL]DWLRQ�ZKHUH�WKH�VWXG\�DUHD�LV�ORFDWHG

7DEOD����&DQWLGDG�GH�SDUFHODV�HVWXGLDGDV�VHJ~Q�HGDG�
7DEOH����1XPEHU�RI�VWXGLHG�SORWV�DFFRUGLQJ�WR�DJH

(GDG��DxRV� �� �� �� �� 7RWDO

3DUFHODV� � � � �� ��

(Q�FDGD�SDUFHOD�GH������P� GRQGH� VH�PLGLy�
HO�GLiPHWUR�HO�GLiPHWUR�QRUPDO��'Q��HQ�FHQWtPHWURV�
FRQ� FLQWD� GHQGURPpWULFD� \� OD� DOWXUD� WRWDO� �+W�� HQ�
PHWURV�FRQ�FOLQyPHWUR�GH�6XXQWR�D�WRGRV�ORV�iUEROHV�
SUHVHQWHV�� D� SDUWLU� GH� HVWRV� GDWRV� VH� VHOHFFLRQy� XQD�
PXHVWUD�GH����iUEROHV�GRPLQDQWHV��FX\R�YDORU�PHGLR�
HV� HO� TXH� FRUUHVSRQGH� D� OD� DOWXUD� GRPLQDQWH� GH� OD�
SDUFHOD� �+GRP��� HO� FULWHULR� GH� VHOHFFLyQ� SDUD� HVD�
PXHVWUD� IXH� HO� SURSXHVWR� SRU� $VVPDQQ� ��������
HTXLYDOHQWH�D�OD�VHOHFFLyQ�GH�ORV�����HMHPSODUHV�PiV�
JUXHVRV� SRU� KHFWiUHD� TXH� GHEHUtDQ� TXHGDU� SDUD�
FRVHFKDU�DO� ILQ�GH� WXUQR��6HJ~Q�7KUHQ���������HVWRV�
HMHPSODUHV� UHSUHVHQWDQ� HO� PD\RU� YDORU� GHO� YXHOR�
IXWXUR�� VX� GHVDUUROOR� QR� HV� LQIOXHQFLDGR� SRU� UDOHRV�
SRU� OR� EDMR� QL� WDPSRFR� SRU� HO� HVSDFLDPLHQWR� R�
GHQVLGDG� GH� SODQWDFLyQ�� \D� TXH� VRQ� ORV� TXH�
VREUHYLYHQ KDVWD�HO�ILQDO�GHO�WXUQR��

/RV� GDWRV� UHJLVWUDGRV� IXHURQ� SURFHVDGRV� FRQ�
SODQLOOD� GH� FiOFXOR� \� DQDOL]DGRV� FRQ� HO� SURJUDPD�5�
������ �5� &RUH� 7HDP�� ������ D� WUDYpV� GHO� SDTXHWH�
)DFWR0LQH5��+XVVRQ�HW�DO����������SRU�PHGLR�GH�XQ�
DQiOLVLV�GH�FRUUHVSRQGHQFLDV�P~OWLSOHV��$&0���

(O� $&0� HV� OD� DSOLFDFLyQ� GHO� DQiOLVLV� GH�
FRUUHVSRQGHQFLD�D�WDEODV�FRQ�LQGLYLGXRV�FODVLILFDGRV�
SRU� YDULDEOHV� FDWHJyULFDV�� TXH� EXVFD� UHGXFLU� HO�
Q~PHUR� GH� YDULDEOHV� SRU� PHGLR� GH� YDULDEOHV�

VLQWpWLFDV� REWHQLGDV� D� SDUWLU� GHO� HQIRTXH� GH�
FRPSRQHQWHV�SULQFLSDOHV��&3���

3DUD�GLFKR�DQiOLVLV�VH�WRPDURQ�ODV�SDUFHODV�GH�
PXHVWUHR� FRPR� LQGLYLGXRV� \� ORV� DWULEXWRV� GHO� VXHOR�
VH� GLYLGLHURQ� HQ� ODV� FDWHJRUtDV� GHILQLGDV� HQ� EDVH� D�
ORV� FULWHULRV� GH� FODVLILFDFLyQ� HVWDEOHFLGRV� SRU�
(WFKHYHKHUH�� �������� S+� iFLGR�� DOFDOLQR� R� QHXWUR��
GUHQDMH� EXHQR�� SREUH� R� H[FHVLYR�� UHOLHYH� QRUPDO� R�
VXEQRUPDO�� SRVLFLyQ� HQ� HO� SDLVDMH� ORPD� R� PHGLD�
ORPD�� OD� SURIXQGLGDG� HIHFWLYD� VH� GLYLGLy� HQ� VXHOR�
SURIXQGR��PHGLR�R�VRPHUR��WH[WXUD�VXSHUILFLDO�PHGLD�
R�OLYLDQD�\�WH[WXUD�VXEVXSHUILFLDO�PHGLD�R�SHVDGD�

(VWDV� FDWHJRUtDV� VH� WRPDURQ� FRPR� YDULDEOHV�
DFWLYDV� \� OD� +GRP� VH� WRPy� FRPR� YDULDEOH�
FXDQWLWDWLYD�VXSOHPHQWDULD�SDUD� OD�FXDO�VH�DQDOL]y�HO�
FRHILFLHQWH� GH� FRUUHODFLyQ� FRQ� ORV� FRPSRQHQWHV�
SULQFLSDOHV� GHO� $&0�� /DV� YDULDEOHV� R� HOHPHQWRV�
DFWLYRV� FRQWULEX\HQ� D� OD� FRQVWUXFFLyQ� GH� ODV�
SULQFLSDOHV� GLPHQVLRQHV� GH� YDULDELOLGDG� HQ� HO�
HVSDFLR�� PLHQWUDV� TXH� ODV� YDULDEOHV� VXSOHPHQWDULDV�
VRQ� LOXVWUDWLYDV� \� QR� VRQ� XWLOL]DGDV� SDUD� FDOFXODU�
GLVWDQFLDV�HQWUH�LQGLYLGXRV�

5(68/7$'26�<�',6&86,Ï1

(Q� OD� 7DEOD� �� VH� SUHVHQWDQ� ORV� HVWDGtVWLFRV�
GHVFULSWLYRV� SDUD� OD� +GRP�
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7DEOD����(VWDGtVWLFRV�GHVFULSWLYRV�GH�OD�DOWXUD�GRPLQDQWH�VHJ~Q�HGDG�
7DEOH����'HVFULSWLYH�VWDWLVWLFV�RI�WKH�GRPLQDQW�KHLJKW�DFFRUGLQJ�WR�DJH�

0HGLD
'HVYtR
HVWiQGDU

5DQJR�
,QWHU�FXDUWLO�

&9 Q �� ��� ��� ��� ����

��� ���� ��� ����� �� ��� ��� ��� ��� ����

(O�FRHILFLHQWH�GH�YDULDFLyQ�GH�OD�+GRP�HQ�EDVH�D�
OD� HGDG� IXH� EDMR�� OR� TXH� OD� FRQYLHUWH� HQ� XQD� YDULDEOH�
FRQVLVWHQWH� SDUD� OD� PXHVWUD� HVWXGLDGD�� (VWR� SHUPLWH�
DVXPLU� TXH� ODV� YDULDFLRQHV� SUHVHQWHV� HQ� VH� SXHGHQ�
DVRFLDU� D� RWUDV� YDULDEOHV� GLVWLQWDV� D� OD� HGDG�� 6H� SXHGH�
REVHUYDU� DGHPiV� TXH� HO� ���� GH� OD� PXHVWUD� WLHQH� XQD�
DOWXUD�GRPLQDQWH�PHQRU�TXH�YDULD�HQWUH�ORV�����\�ORV�����
PHWURV�PLHQWUDV�TXH�HO�����UHVWDQWH�DOFDQ]D�YDORUHV�GH�
KDVWD������PHWURV��(Q�OD�7DEOD����VH�SUHVHQWD�UHVXOWDGRV�
GH�YDULDFLyQ�H[SOLFDGD�

7DEOD� ��� 3RUFHQWDMH� GH� OD� YDULDFLyQ� H[SOLFDGD� SRU�
FDGD�GLPHQVLyQ�
7DEOH� ��� 3HUFHQWDJH� RI� WKH� H[SODLQHG� YDULDWLRQ� IRU�
HDFK�GLPHQVLRQ�

'LPHQVLyQ�� ¢"" ¢"" �

� ����(��� ����(��� ����

� ����(��� ����(��� ����

(O� $0&� DJUXSy� ODV� SDUFHODV� HQ� EDVH� D� ODV�
VLPLOLWXGHV� \� GLIHUHQFLDV� GH� ORV� LQGLYLGXRV� \� ORV� GRV�
SULPHURV� &3� H[SOLFDURQ� HO� ������ GH� OD� YDULDELOLGDG�

WRWDO�� (VWRV� UHVXOWDGRV� VRQ� PD\RUHV� D� ORV� HQFRQWUDGRV�
SRU�*RQ]DOH]�,]TXLHUGR�HW�DO����������HQ�3LQXV�FDULEDHD
YDU�� FDULEDHD GRQGH� HO�PRGHOR� H[SOLFy� HO� ����� GH� OD�
YDULDFLyQ�GH�OD�FDOLGDG�GH�VLWLR�\��D�OD�YH]��VRQ�PHQRUHV�
D�ORV�KDOODGRV�SRU�$FRVWD�HW�DO����������SDUD�TXLHQHV�ORV�
SULPHURV� FRPSRQHQWHV� TXH� H[SOLFDEDQ� HO� ���� GH� OD�
YDULDELOLGDG�WRWDO�HQ�(XFDO\SWXV�VSS�

/D�)LJXUD���UHSUHVHQWD� OD�QXEH GH�FDWHJRUtDV�GH�
VXHOR�HQ�EDVH�D�OD�FRUUHODFLyQ�GH�ODV�FRRUGHQDGDV�GH�ODV�
SDUFHODV�GH�PXHVWUHR�HQ�ORV�&3��\�&3��

(O�&3��VH�FRQIRUPy�D�SDUWLU�GH�ODV�FDWHJRUtDV�GH�
GUHQDMH� SREUH�� VXHOR� VRPHUR� �SRFR� SURIXQGR��� UHOLHYH�
VXEQRUPDO� FRQ� YDORUHV� SRVLWLYRV� \� WH[WXUD� VXSHUILFLDO�
�W63�� OLYLDQD� FRQ�YDORUHV� QHJDWLYRV��(VWR� VLJQLILFD� TXH�
VH� DJUXSDURQ� HQ� IRUPD� LQYHUVD� ORV� VXHORV� FRQ� GUHQDMH�
SREUH��VXSHUILFLDOHV�\�FRQ�UHOLHYH�VXEQRUPDO�UHVSHFWR�D�
ORV�GH� WH[WXUD� OLYLDQD�� \�TXH� HO� HMH�EiVLFDPHQWH HVWXYR�
GRPLQDGR�SRU�HO�GUHQDMH��OD�SURIXQGLGDG�\�HO�UHOLHYH��/D�
&3��VH�FRQIRUPy�D�SDUWLU�GH�OD�SRVLFLyQ�HQ�HO�SDLVDMH�R�
HO�WLSR�GH�WH[WXUD�VXEVXSHUILFLDO��W6%���/DV�FDWHJRUtDV�GH�
S+�QR�WXYLHURQ�SHVR�HQ�OD�GLVWULEXFLyQ�GH�ORV�VLWLRV�

)LJXUD����5HSUHVHQWDFLyQ�GH�OD�QXEH�GH�YDULDEOHV�FXDOLWDWLYDV�HQ�HO�SODQR�FRQIRUPDGR�SRU�ORV�&3��\�&3��
)LJXUH����5HSUHVHQWDWLRQ�RI�WKH�FORXG�RI�TXDOLWDWLYH�YDULDEOHV�LQ�WKH�SODQH�IRUPHG�E\�&3��DQG�&3��
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DFLGH] QHXWUDOLGDG

DOFDOLQLGDG

GU�EXHQ
GU�SREU

GU�H[F
U�QRUPDO
U�VEQ

P�ORPD
ORPD

SURI

P�SURI

VRPHURW63�PHGLDW63�OLYLDQD

W6%�SHVDGD

W6%�OLY

W6%�PHG

LQGLYLGXR
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/D�YDULDEOH�VXSOHPHQWDULD�+GRP�QR�SUHVHQWy�XQ�
YDORU� GH� FRUUHODFLyQ� HVWDGtVWLFDPHQWH� VLJQLILFDWLYR� FRQ�
ORV�&3�FX\RV�YDORUHV�IXHURQ�����������SDUD�HO�&3��\�GH�
��������SDUD� HO�&3��� VLQ� HPEDUJR� VH� DVRFLy� HQ� IRUPD�
QHJDWLYD�FRQ�HO�&3����)LJXUD��� OR�TXH�VLJQLILFD�TXH�IXH�
PD\RU�HQ�VXHORV�FRQ�WH[WXUD�OLYLDQD�\�PHQRU�HQ�VXHORV�
FRQ� GUHQDMH� SREUH�� VRPHURV� \� FRQ� UHOLHYH� VXEQRUPDO��
VLQ�PRVWUDU� UHODFLyQ� FRQ� OD� SRVLFLyQ� HQ� HO� SDLVDMH� \� OD�
WH[WXUD� VXEVXSHUILFLDO�� (V� LPSRUWDQWH� UHVDOWDU� TXH�
FRUUHODFLyQ� QR� LPSOLFD� FDXVDOLGDG� \� HVWH� DQiOLVLV�
SULQFLSDOPHQWH� WRPD� HQ� FXHQWD� OD� FRUUHODFLyQ� HQWUH�
YDULDEOHV�� WHQLHQGR� OD� XWLOLGDG� GH� VHU� VHQVLEOH� D�
DVRFLDFLRQHV�HQWUH�DOJXQDV�SURSLHGDGHV�PHQVXUDEOHV�GHO�
VXHOR� \� OD� +GRP�� HQ� HVWH� VHQWLGR� HVWR� LQGLFD� XQD�
WHQGHQFLD�TXH�GHEH�VHU�WHQLGD�HQ�FXHQWD�

)LJXUD� ��� +GRP� FRPR� YDULDEOH� VXSOHPHQWDULD�
UHSUHVHQWDGD�HQ�HO�SODQR�GHO�$&0��
)LJXUH� ��� +GRP� DV� DQ� DGGLWLRQDO� YDULDEOH�
UHSUHVHQWHG�LQ�WKH�$&0�SODQH�

(VWRV� UHVXOWDGRV� VXJLHUHQ� TXH� HVWD� HVSHFLH�
SUHVHQWD� GLILFXOWDGHV� SDUD� GHVDUUROODUVH�
VDWLVIDFWRULDPHQWH� HQ� VXHORV� PDO� GUHQDGRV��
SRVLEOHPHQWH� GHELGR� D� FRQGLFLRQHV� TXH� GLILFXOWHQ� ORV�
SURFHVRV� GH� UHVSLUDFLyQ� HQ� HO� DPELHQWH� UDGLFXODU�� (Q�
HVWH� VHQWLGR� HV�QHFHVDULR�SURIXQGL]DU� ORV� HVWXGLRV�EDMR�
GLFKDV� FRQGLFLRQHV� D� ILQ� GH� GHWHUPLQDU� UHODFLRQHV� GH�
FDXVDOLGDG� HQWUH� FUHFLPLHQWR� \� FRQGLFLRQHV� HGiILFDV��
(VWRV�UHVXOWDGRV�VRQ�VLPLODUHV�D�ORV�REWHQLGRV�SRU�RWURV�
DXWRUHV� �&DVDXERQ� HW� DO��� ������ TXH� HVWXGLDURQ� OD�
UHODFLyQ� HQWUH� FRQGLFLRQHV� HGiILFDV� \� OD� FDOLGDG� GH�
HVWDFLyQ� SDUD� 3RSXOXV� GHOWRLGHV�� HVWDEOHFLHQGR�
UHODFLRQHV� QHJDWLYDV� HQWUH� FUHFLPLHQWR� HQ� +GRP� \�
FRQGLFLRQHV� GH� GUHQDMH� GHIHFWLYR�� WH[WXUD� SHVDGD� \�
UHWHQFLyQ�GH�DJXD�

&21&/86,21(6

(VWRV� UHVXOWDGRV� SURSRUFLRQDQ� XQD� RULHQWDFLyQ�
SDUD� OD�VHOHFFLyQ�GH�VLWLRV�FRQ�EXHQD�FDOLGDG�GH�VXHORV�
SDUD�LQVWDODU�IRUHVWDFLRQHV�FRQ�3URVRSLV�DOED��FRQ�ILQHV�
LQGXVWULDOHV��VXJLULHQGR�TXH�H[LVWH�XQD�UHODFLyQ�SRVLWLYD�
HQWUH� VXHORV� FRQ� WH[WXUD� OLYLDQD� HQ� HO� KRUL]RQWH�
VXSHUILFLDO� \� PD\RU� +GRP� \� QHJDWLYD� HQ� VXHORV� FRQ�
GUHQDMH� LPSHUIHFWR�� VRPHURV� \� TXH� VH� HQFXHQWUDQ� HQ�
UHOLHYH� VXEQRUPDO��6H�GHEHUtD� FRQWLQXDU� OD� UHFROHFFLyQ�
GH� GDWRV� \� SURIXQGL]DU� HO� DQiOLVLV�� HYDOXDQGR� HO�
FRPSRUWDPLHQWR� GH� OD� YDULDEOH� +GRP� IUHQWH� D� RWURV�
SDUiPHWURV� GH� VXHOR� PHQVXUDEOHV� TXH� UHSUHVHQWHQ�
SURSLHGDGHV� GH� VXHOR� TXH� HQ� HO� SUHVHQWH� HVWXGLR� VH�
GHVFULELHURQ� HQ� IRUPD� FDWHJyULFD�� SDUD� HYDOXDU� OD�
SRVLELOLGDG�GH�REWHQHU�XQ�PRGHOR�EDVDGR�HQ�ORV�IDFWRUHV�
GHO�VXHOR�TXH�IDYRUHFHQ�OD�H[SUHVLYLGDG�JHQpWLFD�GH�ORV�
LQGLYLGXRV�GH�PD\RU�DOWXUD�HQ�DOJDUURER�

%,%/,2*5$)Ë$�

$&267$� %��� 0jUTXH]�� 2��� 0RUD�� (��� *DUFLD��
9���+HUQDQGH]��5��������8VR�GHO�0pWRGR�GH�$QiOLVLV�GH�
&RPSRQHQWHV� 3ULQFLSDOHV� SDUD� OD� (YDOXDFLyQ� GH� OD�
5HODFLyQ� 6XHOR� 3URGXFWLYLGDG� HQ� (XFDO\SWXV6SS��
(VWDGR� 3RUWXJXHVD�9HQH]XHOD�� 3iJV�� ��� ±���� 5HY��
)RUHVWDO�/DWLQRDPHULFDQD�1�����

$660$11�� (�� ������ 7KH� 3ULQFLSOHV� RI� )RUHVW�
<LHOG�6WXG\��2[IRUG��8.��3HUJDPRQ�3UHVV������SS������
����

%DOO�� %�&��� &DPSEHOO�� '�-��� +XQWHU�� (�$�� ������
6RLO� FRPSDFWLELOLW\� LQ� UHODWLRQ� WR� SK\VLFDO� DQG� RUJDQLF�
SURSHUWLHV�DW�����VLWHV�LQ�8.��6RLO�DQG�7LOODJH�5HVHDUFK�
����������

&$*8$6$1*2��6�0��������0RGHODFLyQ�GH� OD�
FDOLGDG�GH�tQGLFH�GH�VLWLR�VXHOR�VLWR�HVSHFtILFR�PHGLDQWH�
FULWHULRV�GH�GLVSRQLELOLGDG�GH�QXWULHQWHV�HQ�SODQWDFLRQHV�
GH�*PHOLQD�DUERUHD \�3DFKLUD�TXLQDWD HQ�%RVTXH�6HFR�
7URSLFDO��=DPEUDQR�%ROLYDU���7HVLV�GH�JUDGR�SDUD�RSWDU�
DO� WLWXOR� GH� ,QJHQLHUR� )RUHVWDO�� 8QLYHUVLGDG� 'LVWULWDO�
³)UDQFLVFR�-RVp�GH�&DOGDV´��%RJRWi��'�&

&$6$8%21�� (�$��� *XULQL� /�%��� &XHWR� *�5��
������'LIHUHQWH� FDOLGDG� GH� HVWDFLyQ� HQ� XQD� SODQWDFLyQ�
GH� 3RSXOXV� GHOWRLGHVFY� &DWILVK� � GHO� %DMR� 'HOWD�
ERQDHUHQVH�GHO�5tR�3DUDQi��$UJHQWLQD���5HYLVWD�,QYHVW��
$JU���6LVW��5HFXU��)RU��9RO����������SS�����± ���

&,207$�� ������ =RQDV� &OLPiWLFDV�
+RPRJpQHDV�� &DUWRJUDItD���
KWWS���VYVFRQVXOWRUD�FRP�DU�FLRPWD�]RQDV&OLPDWLFDV�KW
PO�� YLVLWDGR�GLFLHPEUH������

&2'877,��5��2��������&RQVXOWRUtD��$VLVWHQFLD�
WpFQLFD� SDUD� OD� HODERUDFLyQ� GHO� GLDJQyVWLFR� DJUDULR� \�
UXUDO�GH�OD�3URYLQFLD�GHO�&KDFR��3UR\HFWR�GH�GHVDUUROOR�
GH� SHTXHxRV� SURGXFWRUHV� DJURSHFXDULRV�� 352,1'(5��
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0LQLVWHULR�GH�OD�3URGXFFLyQ� 6HFUHWDULD�GH�$JULFXOWXUD��
*DQDGHUtD��3HVFD�\�$OLPHQWDFLyQ�

&8$'5$��(��'��������/D�SUREOHPiWLFD�IRUHVWDO�
HQ�OD�SURYLQFLD�GHO�&KDFR��$UJHQWLQD��8Q�DQiOLVLV�GHVGH�
OD� JHRJUDItD�� 5HYLVWD� JHRJUiILFD� GLJLWDO�� ,*811(��
)DFXOWDG�GH�+XPDQLGDGHV��811(��$xR����1������,661�
���������� 5HVLVWHQFLD�� &KDFR�� (Q��
KWWS���KXP�XQQH�HGX�DU�UHYLVWDV�JHRZHE�GHIDXOW�KWP���

(7&+(9(+(5(�� 3�� +�� ������ 1RUPDV� GH�
UHFRQRFLPLHQWR�GH�VXHORV��6HJXQGD�HGLFLyQ�DFWXDOL]DGD��
,17$��'SWR���GH�6XHORV��3XEOLF�������&DVWHODU��%XHQRV�
$LUHV�����SS��,�6�%�1���������������

)7$/��1�����9RO�����6HS��2FW����SS�������
*RELHUQR� GHO� &KDFR�� 6XEVHFUHWDULD� GH� SROtWLFDV�

FRPXQLFDFLRQDOHV�� 6HFUHWDULD� JHQHUDO� GH� OD�
JREHUQDFLyQ�� �������
KWWS���ZZZ�SUHQVD�FKDFR�JRY�DU�"SDJ QRWLFLD	QLG ���
��

*21=È/(=�,=48,(5'2��(���%DUUHGR�0HGHO��
+��� &DUUDVFR� 5RGUtJXH]�� <�� ������ (YDOXDFLyQ� GH� ODV�
FODVHV� GH� FDOLGDG� GH� VLWLR� GH� 3LQXV� FDULEDHD� YDU��
FDULEDHD HQ� OD� (PSUHVD� )RUHVWDO� ,QWHJUDO� 0DFXULMH�
�3LQDU�GHO�5tR��&XED���(FRVLVWHPDV���������������'2,���
��������(&26��������������

*21=È/(=�02/,1$�� -�� 0�� ������
,QWURGXFFLyQ� D� OD� VLOYLFXOWXUD� JHQHUDO�� 8QLYHUVLGDG� GH�
/HyQ��/HyQ������S��,6%1���������������

+86621�)���/r�6���3DJqV�-��������([SORUDWRU\�
0XOWLYDULDWH�$QDO\VLV�E\�([DPSOH�8VLQJ�5� &KDSPDQ�	�
+DOO�&5&��

.,00,16�� -�3�� ������ )RUHVW� (FRORJ\�� $�
IRXQGDWLRQ� IRU� VXVWDLQDEOH� PDQDJHPHQW� DQG�
HQYLURQPHQWDO� HWKLFV� LQ� IRUHVWU\�� 3UHQWLFH� +DOO�� 1HZ�
-HUVH\��86$��

/('(60$��//��	�--�=XULWD��������/RV�6XHORV�
GH� OD�3URYLQFLD�GHO�&KDFR��&RQYHQLR� ,17$�0LQLVWHULR�
GH�OD�3URGXFFLyQ��*RELHUQR�GH�OD�3URYLQFLD�GHO�&KDFR��
����S�

48,52*$��$���%XVFKLD]]R��'��(���3HLQHPDQQ��
1�� ������ 0DQDJHPHQW� GLVFULPLQDQW� SURSHUWLHV� LQ�
VHPLDULG VRLOV��6RLO�6FL��������������

5� &25(� 7HDP�� ������ 5�� $� /DQJXDJH� DQG�
(QYLURQPHQW� IRU� 6WDWLVWLFDO��&RPSXWLQJ��5�)RXQGDWLRQ�
IRU� 6WDWLVWLFDO� &RPSXWLQJ�� 9LHQQD�� $XVWULD�� 85/ �
KWWSV���ZZZ�5�SURMHFW�RUJ

52-$6��-��0���3UDXVH��-���6DQ]DQR��*�$���$UFH��
2�� $�� \� 6iQFKH]��0�� &�� ������ 6RLO� TXDOLW\� LQGLFDWRUV�
VHOHFWLRQ�E\�PL[HG�PRGHOV�DQG�PXOWLYDULDWH�WHFKQLTXHV�
LQ�GHIRUHVWHG�DUHDV�IRU�DJULFXOWXUDO�XVH�LQ�1:�RI�&KDFR��

$UJHQWLQD�� 6RLO� 7LOO�� 5HV�� ����� ���±�����
GRL���������M�VWLOO��������������

7+5(1�� 0�� ������ 'DVRPHWUtD�� $SXQWHV� GH�
&ODVH�� 6HULH� WpFQLFD� )RUHVWDO�� 816(� ± *7=�� )DFXOWDG�
GH� &LHQFLDV� )RUHVWDOHV�� 8QLYHUVLGDG� 1DFLRQDO� GH�
6DQWLDJR�GHO�(VWHUR������SS��

72/('2�� 0��� *DODQWLQL�� -�� $��� )HUUHFFLR�� (���
$U]XDJD�� 6��� *LPHQH]�� /�� \ 9D]TXH]�� 6�� ������
,QGLFDGRUHV� H� tQGLFHV� GH� FDOLGDG� GH� VXHORV� URMRV� EDMR�
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