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3URJUDPD�GH�)tVLFD����ÈUHD�GH�%LRItVLFD
(�PDLO��ZLOPHU�PRQFDGD#XQVFK�HGX�SH

(O�SUHVHQWH�SUR\HFWR�GH�LQYHVWLJDFLyQ�WLHQH�FRPR�REMHWLYR�DQDOL]DU�ODV�¿UPDV�HVSHFWUDOHV�GH�OD�YHJHWDFLyQ�GH�ERIHGDO��VXHOR�\�DJXD�
FRQ�HO�HVSHFWURUDGLyPHWUR�³)LHOG�6SHF�´��SDUD�VX�FODVL¿FDFLyQ�HQ�ODV�LPiJHQHV�GH�VDWpOLWH�6HQWLQHO����GH�OD�FDEHFHUD�GH�FXHQFD�
&DFKL�$SDFKHWD��5HJLyQ�$\DFXFKR��/D�FRUUHFFLyQ�DWPRVIpULFD�GH�ODV�LPiJHQHV�6HQWLQHO���VH�UHDOL]DQ�FRQ�HO�SURJUDPD�6HQ�&RU�
FRPR�KHUUDPLHQWD�GHO�VRIWZDUH�61$3��3DUD�OD�FDUDFWHUL]DFLyQ�GH�OD�YHJHWDFLyQ��VXHOR�\�DJXD�VH�LQJUHVD�OD�¿UPD�HVSHFWUDO�GH�FDGD�
HVSHFLH�GH�YHJHWDFLyQ�VHJ~Q�VX�ORQJLWXG�GH�RQGD�FRUUHVSRQGLHQWH�D�VX�YDORU�GH�UHÀHFWDQFLD�SDUD�FDGD�XQD�GH�ODV�GRFH�EDQGDV�GH�OD�
LPDJHQ�6HQWLQHO���FRQ�UHVROXFLyQ�HVSDFLDO�GH����P��(Q�HO�PDSHDGR�GH�OD�FODVL¿FDFLyQ�GH�ODV����HVSHFLHV�YHJHWDOHV��VXHOR�\�DJXD��VH�
KD�HQFRQWUDGR�TXH�OD�YHJHWDFLyQ�GH�ERIHGDO�FRQ�PD\RU�FREHUWXUD�GH�iUHD�HV�OD�FRORQLD�GH�YHJHWDFLyQ�FRQIRUPDGD�SRU�6WHSD�VS���
$OFKHPLOOD�3LQQDWD��3ODQWDJR�6HULFHD��/X]XOD�3HUXYLDQD��GH�DSUR[LPDGDPHQWH���������+D�HTXLYDOHQWH�DO����������/D�HVSHFLH�
YHJHWDO�FRQWHQLGD�HQ�VXHOR�VHFR�DEDUFD�XQ�iUHD�GH���������+D�HTXLYDOHQWH�DO����������/D�]RQD�GH�VXHOR�DUHQRVR�FXEUH�XQ�iUHD�GH�
��������+D�HTXLYDOHQWH�DO���������/DV�ODJXQDV�\�]RQDV�FRQ�DJXD�DOFDQ]DQ�XQ�iUHD�GH�������+D�HTXLYDOHQWH�DO��������GHO�iUHD�WRWDO�
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7KH�SXUSRVH�RI�WKLV�UHVHDUFK�SURMHFW�LV�WR�DQDO\]H�WKH�VSHFWUDO�VLJQDWXUHV�RI�WKH�ERIHGDO�YHJHWDWLRQ��VRLO�DQG�ZDWHU�ZLWK�WKH�³)LHOG�
6SHF�´�VSHFWURUDGLRPHWHU��IRU�FODVVL¿FDWLRQ�LQ�WKH�6HQWLQHO���VDWHOOLWH�LPDJHV��RI�WKH�&DFKL�$SDFKHWD�EDVLQ�KHDGHU��$\DFXFKR�
UHJLRQ��$WPRVSKHULF�FRUUHFWLRQ�RI�6HQWLQHO���LPDJHV�LV�SHUIRUPHG�ZLWK�WKH�6HQ�&RU�SURJUDP�DV�D�WRRO�IRU�61$3�VRIWZDUH��)RU�WKH�
FKDUDFWHUL]DWLRQ�RI�WKH�YHJHWDWLRQ��VRLO�DQG�ZDWHU��WKH�VSHFWUDO�VLJQDWXUH�RI�HDFK�VSHFLHV�RI�YHJHWDWLRQ�LV�HQWHUHG�DFFRUGLQJ�WR�LWV�
ZDYHOHQJWK�FRUUHVSRQGLQJ�WR�LWV�UHÀHFWDQFH�YDOXH�IRU�HDFK�RI�WKH�WZHOYH�EDQGV�RI�WKH�6HQWLQHO���LPDJH�ZLWK�D�VSDWLDO�UHVROXWLRQ�RI�
���P��,Q�WKH�PDSSLQJ�RI�WKH�FODVVL¿FDWLRQ�RI�WKH����SODQW�VSHFLHV��VRLO�DQG�ZDWHU��LW�KDV�EHHQ�IRXQG�WKDW�WKH�ERIHGDO�YHJHWDWLRQ�ZLWK�
JUHDWHU�DUHD�FRYHUDJH�LV�WKH�YHJHWDWLRQ�FRORQ\�IRUPHG�E\�6WHSD�VS���$OFKHPLOOD�3LQQDWD��3ODQWDJR�6HULFHD��/X]XOD�3HUXYLDQD��RI�
DSSUR[LPDWHO\���������KHFWDUHV�HTXLYDOHQW�WR���������7KH�SODQW�VSHFLHV�FRQWDLQHG�LQ�GU\�VRLO�FRYHUV�DQ�DUHD�RI� ����������+D�
HTXLYDOHQW�WR���������7KH�VDQG\�VRLO�]RQH�FRYHUV�DQ�DUHD�RI�����������KHFWDUHV�HTXLYDOHQW�WR��������7KH�ODJRRQV�DQG�DUHDV�ZLWK�
ZDWHU�UHDFK�DQ�DUHD�RI�������KHFWDUHV�HTXLYDOHQW�WR�������RI�WKH�WRWDO�DUHD�
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(Q� OD� DFWXDOLGDG�� OD� FDEHFHUD� GH� FXHQFD� &DFKL�$SDFKHWD��
SHUWHQHFLHQWH�D�OD�FXHQFD�&DFKL�HQ�OD�5HJLyQ�$\DFXFKR��VH�KD�
FRQYHUWLGR�HQ�OD�SULQFLSDO�IXHQWH�SURYHHGRUD�GH�DJXD�SDUD�
WRGD�OD�SREODFLyQ�$\DFXFKDQD��GH�GRQGH�VH�UHFROHFWD�DJXD�HQ�
OD�SULPHUD�ERFDWRPD�$SDFKHWD�SDUD�VHU�WUDVODGDGD�SRU�WUDEDVH�
D� OD� UHSUHVD�GH�&XFKRTXHVHUD�\� FX\R�PRQLWRUHR� VH�SXHGH�
UHDOL]DU�PHGLDQWH�HO�XVR�GH�LPiJHQHV�GH�VDWpOLWH�/DQGVDW�SDUD�
OD�FXDQWL¿FDFLyQ�KLGUROyJLFD�GH�OD�FDEHFHUD�GH�FXHQFD�&DFKL�
$SDFKHWD��0RQFDGD�HW�DO����������$SDFKHWD�QR�HV�DMHQD�D�OD�
LQWHUYHQFLyQ� GH� OD� PDQR� GHO� KRPEUH� \� D� OD� LQÀXHQFLD�
FOLPiWLFD�GHQWUR�GHO�FRQWH[WR�GH�FDPELR�JOREDO��SRU�OR�TXH�HV�
GH� VXPD� LPSRUWDQFLD� PRQLWRUHDU� OD� GLQiPLFD� GH� VXV�

HFRVLVWHPDV� GH� KXPHGDOHV� SDUD� HO� EXHQ� PDQHMR� GH� OD�
PLFURFXHQFD��+HQDR�� ������� 8QD� GH� ODV� KHUUDPLHQWDV� GH�
PHMRU�XVR�\�GH� IiFLO�DFFHVR�HV�HO�PDQHMR�GH� ODV� LPiJHQHV�
6HQWLQHO� �� GH� UHVROXFLyQ� PHGLD� \� PHMRU� D~Q� GH� OLEUH�
GLVSRQLELOLGDG��(XURSHDQ�6SDFH�$JHQF\��������/D�SUHVHQWH�
LQYHVWLJDFLyQ�GD�UHVSXHVWD�D�OD�SUHJXQWD�¢(Q�TXp�PHGLGD�ODV�
¿UPDV�HVSHFWUDOHV�GH�OD�YHJHWDFLyQ�GH�ERIHGDO��VXHOR�\�DJXD�
PHGLGRV�FRQ�HO�HVSHFWURUDGLyPHWUR�³)LHOG�6SHF�´��SHUPLWHQ�
VX�FODVL¿FDFLyQ�HQ�ODV�LPiJHQHV�GH�VDWpOLWH�6HQWLQHO����GH�OD�
FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD��5HJLyQ�$\DFXFKR"��GH�
HVWD� PDQHUD� VH� SODQWHD� XQD� PHWRGRORJtD� TXH� FRQVLVWH� HQ�
DSURYHFKDU�HO�XVR�GH�ODV�¿UPDV�HVSHFWUDOHV�WRPDGDV�FRQ�HO�
HVSHFWURUDGLyPHWUR�)LHOG�6SHF��SDUD�GHWHUPLQDU�YHJHWDFLyQ��
VXHOR�\�DJXD��$6'�,QF���������
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(O� DQiOLVLV� GH� ODV� ¿UPDV� HVSHFWUDOHV� GH� OD� YHJHWDFLyQ� GH�
ERIHGDO��SHUPLWH�FDUDFWHUL]DUORV�HQ�ODV�LPiJHQHV�GH�VDWpOLWH�
PHGLDQWH�HO�PpWRGR�GH�UHFRQRFLPLHQWR�GH�GLVWLQWRV�WLSRV�GH�
FREHUWXUD� GH� YHJHWDFLyQ� HQ� ORV� ERIHGDOHV� TXH� VH� ORJUD�
HYDOXDQGR�ODV�¿UPDV�HVSHFWUDOHV��HQPHPEHUV��HQ�FDGD�SL[HO�
GH�ODV�LPiJHQHV�GH�VDWpOLWH�6HQWLQHO�������'DQLHO�0DUtQ���������
HQ� IXQFLyQ� GH� VXV� YDORUHV� GH� UHÀHFWDQFLD� OR� FXDO� HV�
FRP~QPHQWH�QHFHVDULR�SDUD�OD�FODVL¿FDFLyQ��TXH�FRQVLVWH�HQ�
DVLJQDU� XQ� FRQMXQWR� GH� REMHWRV� HQ� OD� LPDJHQ� GLJLWDO� D� XQ�
FRQMXQWR� GH� FODVHV� SUHGH¿QLGDV� TXH� FRQIRUPDQ� ORV�
FRPSRQHQWHV�GH�OD�YHJHWDFLyQ�HQ�XQ�ERIHGDO�SRU�HQFLPD�GH�
ORV� ����� P�V�Q�P�� /RV� GLVWLQWRV� WLSRV� GH� FREHUWXUDV� GH�
YHJHWDFLyQ� FRPR� ERVTXHV�� VXHORV� FXOWLYDGRV�� OiPLQDV� GH�
DJXD��HFRVLVWHPDV�GH�KXPHGDOHV�R�ERIHGDOHV��VH�GLVWLQJXHQ�
SRU� OD� HQHUJtD� TXH� UHÀHMDQ� \� HPLWHQ� SRU� HO� VRO�� (VWRV�
³HVSHFWURV´� TXH� FDUDFWHUL]DQ� HO� WLSR� GH� FXELHUWD� YHJHWDO�
REVHUYDGD�FRQVWLWX\HQ�VX�¿UPD�HVSHFWUDO�� OD�FXDO�VH�GH¿QH�
FRPR� HO� FRPSRUWDPLHQWR� GLIHUHQFLDO� TXH� SUHVHQWD� OD�
UDGLDFLyQ�UHÀHMDGD��UHÀHFWDQFLD��R�HPLWLGD��HPLWDQFLD��GHVGH�
DOJ~Q� WLSR� GH� VXSHU¿FLH� X� REMHWR� WHUUHVWUH� HQ� ORV� GLVWLQWRV�
UDQJRV�GHO�HVSHFWUR�HOHFWURPDJQpWLFR��8QD�IRUPD�JUi¿FD�GH�
HVWXGLDU� HVWH� FRPSRUWDPLHQWR� HV� GLVSRQHU� ORV� GDWRV� GH�
UHÀHFWDQFLD�����HQ�HO�HMH�<�GH�ODV�RUGHQDGDV�\�OD�ORQJLWXG�GH�
RQGD�Ȝ�HQ�HO�HMH�;�GH�ODV�DEVFLVDV��$O�XQLU�ORV�SXQWRV�FRQ�XQD�
OtQHD�FRQWLQXD�VH�RULJLQD�XQD�UHSUHVHQWDFLyQ�ELGLPHQVLRQDO�
GH�OD�¿UPD�HVSHFWUDO��(O�HVSHFWURUDGLyPHWUR�³)LHOG�6SHF�´�GH�
DOWD�UHVROXFLyQ�HVSHFWUDO�HVWi�GLVHxDGR�SDUD�PHGLU�ODV�¿UPDV�
HVSHFWUDOHV� FRQ�PiV� SUHFLVLyQ� \� FRQ� XQD� DPSOLD� JDPD� GH�
SDWURQHV�HVSHFWUDOHV������QP�D������QP���$PEDV�IRUPDV�GH�
PHGLFLyQ� GH� ODV� ¿UPDV� HVSHFWUDOHV� \� HO� DQiOLVLV� HVSHFWUDO�
FRUUHVSRQGH� DO� PpWRGR� GH� GLIHUHQFLDFLyQ� QXPpULFD� \�
PpWRGRV�GH�FRUUHODFLyQ�HVWDGtVWLFD��OR�FXDO�SHUPLWH�HQFRQWUDU�
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SDWURQHV�HVSHFWUDOHV�SURSLRV�GH�ORV�WLSRV�GH�YHJHWDFLyQ�TXH�
FRQIRUPDQ�HO�SL[HO�GH�OD�LPDJHQ�GH�VDWpOLWH���±��� ��6RQREH�HW�
DO����������

(O� PpWRGR� XWLOL]DGR� HV� XQD� DOWHUQDWLYD� UiSLGD�� UHSHWLEOH��
HYDOXDEOH�\�GH�EDMR�FRVWR�SDUD�GHVFULELU�OD�FREHUWXUD�\�WLSR�GH�
YHJHWDFLyQ�TXH�FRPSRQHQ�ODV�iUHDV�H[WHQVDV�GH�ORV�ERIHGDOHV�
\�PRQLWRUHDU�VX�FDPELR�D�OR�ODUJR�GHO�WLHPSR��HQ�OD�FDEHFHUD�
GH�FXHQFD�&DFKL�$SDFKHWD��5HJLyQ�$\DFXFKR��PHGLDQWH�ODV�
¿UPDV�HVSHFWUDOHV�GH�OD�YHJHWDFLyQ�GH�ERIHGDO�PHGLGRV�FRQ�HO�
HVSHFWURUDGLyPHWUR� )LHOG� 6SHF��� FDUDFWHUL]DGRV� HQ� ODV�
LPiJHQHV�GH�VDWpOLWH�6HQWLQHO����\�DVt�XELFDU�VX�FREHUWXUD�GH�
YHJHWDFLyQ�HQ�ORV�ERIHGDOHV�GH�OD�FDEHFHUD�GH�FXHQFD�&DFKL�
$SDFKHWD��5HJLyQ�$\DFXFKR�

/D�¿JXUD����PXHVWUD�OD�XELFDFLyQ�GHPRJUi¿FD�GH�OD�FDEHFHUD�
GH� FXHQFD� &DFKL�$SDFKHWD�� XELFDGD� HQ� ODV� DOWXUDV� GH� OD�
FXHQFD�&DFKL��SURYLQFLD�GH�&DQJDOOR��5HJLyQ�$\DFXFKR��3RU�
HO�QRUWH�HV�FRPSDUWLGD�FRQ� OD�SURYLQFLD�GH�+XD\WDUD�HQ�HO�
GHSDUWDPHQWR�GH�+XDQFDYHOLFD��3RVHH�XQ�iUHD�GH�VXSHU¿FLH�
GH� ��������� +D�� 6H� XELFD� HQ� HO� KXVR� :*6�����6��
HQPDUFDGD�HQWUH�ODV�FRRUGHQDGDV�JHRJUi¿FDV�������
�������6�
���������������870��\�������
���������6���������������
870�� ODWLWXG� VXU� \� HQWUH� ORV� ���� ��
� �������� :�
� ������� � ����� � 870� � \ � � � � � � � 
 � � � � � �� � � :�
��������������� 870�� ORQJLWXG� RHVWH�� 7LHQH� XQD� DOWLWXG�
PHGLD�GH������P�V�Q�P���VX�DOWXUD�PtQLPD�HV������P�V�Q�P��\�
VX�DOWXUD�Pi[LPD�HV������P�V�Q�P���3HUHGD�HW�DO���������

���



/DV�LPiJHQHV�ySWLFDV�6HQWLQHO���VH�SURFHVDQ�FRQ�HO�VRIWZDUH�
61$3��HQ�GRQGH�VH�KDFH�XVR�GH�OD�KHUUDPLHQWD�6HQ�&RU�SDUD�
OD�FRUUHFFLyQ�DWPRVIpULFD�GH�ODV�LPiJHQHV��OR�FXDO�SHUPLWH�
JHQHUDU�YDORUHV�GH� UHÀHFWDQFLD�HQWUH���\����(VWH� UDQJR�GH�
YDORUHV�SHUPLWH�OD�GHWHFFLyQ�GH�FDPELRV�\�HO�HVWDEOHFLPLHQWR�
GH�XQ�YDORU�GH�UHÀHFWDQFLD�SDUD�OD�ORQJLWXG�GH�RQGD�GH�FDGD�
EDQGD�GH�OD�LPDJHQ�GH�VDWpOLWH�6HQWLQHO���FRQ�UHVROXFLyQ�GH����
P� SRU� SL[HO�� DGHPiV� GH� WRPDU� HQ� FXHQWD� ORV� GDWRV�
SURSRUFLRQDGRV�SRU�OD�HVWDFLyQ�PHWHRUROyJLFD�$SDFKHWD�GH�
SDWURQHV�FOLPDWROyJLFRV�FRPR�OD�SUHFLSLWDFLyQ��WHPSHUDWXUD��
YHORFLGDG�GH�YLHQWR��GLFKRV�SDWURQHV�VRQ�LQÀX\HQWHV�HQ�OD�
FREHUWXUD�GH�YHJHWDFLyQ��VXHOR��DJXD�\�SRU�HQGH�HO�XVR�GH�
VXHOR�HQ�OD�FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD�±�6ROD�HW�DO���
������

(Q�SULPHU�WpUPLQR��OD�PHWRGRORJtD�LQYROXFUD�LQGLFDGRUHV�\�
GHVFULSWRUHV�ELRItVLFRV�FRPR�LQIRUPDFLyQ�DFHUFD�GHO�HVWDGR�
GH� YHJHWDFLyQ�� HYDSRWUDQVSLUDFLyQ� \� KXPHGDG� GH� ORV�
KXPHGDOHV� GH� OD� FDEHFHUD� GH� FXHQFD� &DFKL�$SDFKHWD��
HVWDEOHFLHQGR� FRUUHODFLRQHV� \� UHODFLRQHV� GH� FDXVD�HIHFWR��
FRQ� SDUiPHWURV� FOLPiWLFRV� �SUHFLSLWDFLyQ�� WHPSHUDWXUD��
KXPHGDG��YHORFLGDG�GH�YLHQWR��HYDSRUDFLyQ���FRQ�UHVSHFWR�D�
ORV�SDUiPHWURV�PRUIRPpWULFRV�GH�KXPHGDOHV�GH�OD�FDEHFHUD�
GH�FXHQFD�&DFKL�$SDFKHWD��(Q�VHJXQGR�WpUPLQR��ORV�HVWXGLRV�
FRQOOHYDQ� D� OD� LGHQWL¿FDFLyQ� GH� ODV� SULQFLSDOHV� HVSHFLHV�
YHJHWDOHV�FDUDFWHUL]DGDV�D�WUDYpV�GH�ODV�¿UPDV�HVSHFWUDOHV��
PHGLDQWH�HO�SURFHVDPLHQWR�GH�LPiJHQHV�GH�VDWpOLWH�6HQWLQHO�
�$�\��%�� LGHQWL¿FDGRV�HQ� ORV�ERIHGDOHV�GH� OD�FDEHFHUD�GH�
FXHQFD�&DFKL�$SDFKHWD��DVt�FRPR�HO�LQGLFDGRU�GH�YHJHWDFLyQ�
1'9,�\� OD�GHWHUPLQDFLyQ�GH� ODV�¿UPDV�HVSHFWUDOHV�GH� ODV�
GLIHUHQWHV�HVSHFLHV�GH�YHJHWDFLyQ�

(Q�ODV�LPiJHQHV�6HQWLQHO����VH�UHDOL]D�OD�FDUDFWHUL]DFLyQ�GH�
ODV� SULQFLSDOHV� HVSHFLHV� YHJHWDOHV� PHGLDQWH� VX� ¿UPD�
HVSHFWUDO�PHGLGD�FRQ�HO�HVSHFWURUDGLyPHWUR�)LHOG�6SHF��GHO�

/D�PHWRGRORJtD�TXH�DTXt�VH�SURSRQH�LQYROXFUD�HO�DQiOLVLV�GH�
GDWRV�VDWHOLWDOHV�6HQWLQHO����GDWRV�GH�FDPSR�FRPR�ODV�¿UPDV�
HVSHFWUDOHV�GH� OD�YHJHWDFLyQ�GH�ERIHGDO�\�SXQWRV�GH�*36��
JHQHUDFLyQ� GH� PDSDV� WHPiWLFRV� GH� OD� FODVL¿FDFLyQ� GH�
YHJHWDFLyQ�� VXHOR� \� DJXD�� YDOLGDFLyQ� GH� ORV� UHVXOWDGRV��
DQiOLVLV�GH�FRUUHODFLRQHV�\�DQiOLVLV�GH�ODV�¿UPDV�HVSHFWUDOHV�
WRPDGDV� FRQ� HO� HVSHFWURUDGLyPHWUR� )LHO� VSHF�� \� GH� ODV�
,PiJHQHV� 6HQWLQHO���� $Vt� PLVPR�� VH� KDFH� XVR� GHO�
HVSHFWURUDGLyPHWUR� )LHOG� 6SHF�� SDUD� OD� REWHQFLyQ� GH� ODV�
¿UPDV� HVSHFWUDOHV� GH� OD� YHJHWDFLyQ�� VXHOR� \� DJXD� SDUD� HO�
FRQWUDVWH� GH� UHVXOWDGRV� \� YDOLGDFLyQ� GH� OD� GDWD� VDWHOLWDO��
&RPSOHPHQWDULDPHQWH��VH�XWLOL]DQ�ORV�GDWRV�GH�OD�HVWDFLyQ�
PHWHRUROyJLFD� $SDFKHWD� SDUD� YHUL¿FDU� OD� FREHUWXUD� GH�
YHJHWDFLyQ�DQWH�OD�SUHVHQFLD�GH�SUHFLSLWDFLyQ�HQ�OD�FDEHFHUD�
GH� FXHQFD� &DFKL�$SDFKHWD�� (O� SUH� SURFHVDPLHQWR� \�
SURFHVDPLHQWR�GH�OD�LPDJHQ�6HQWLQHO����SDUD�OD�FODVL¿FDFLyQ�
GH�OD�YHJHWDFLyQ��VXHOR�\�DJXD�GHO�iUHD�HQ�HVWXGLR��VLJXH�ORV�
VLJXLHQWHV�SDVRV�

/DERUDWRULR� GH� 7HOHGHWHFFLyQ� \� (QHUJtDV� 5HQRYDEOHV�
/$%7(/(5�816&+��SRU�OR�TXH�VH�SURSRQH�XQ�SURFHVR�GH�
DSUHQGL]DMH� LWHUDWLYR� TXH� LQYROXFUD� HO� DQiOLVLV� GH� GDWRV�
VDWHOLWDOHV��GDWRV�GH�FDPSR��JHQHUDFLyQ�GH�PDSDV�WHPiWLFRV��
YDO LGDFLyQ� \ � DQiO LV LV � GH � FRUUH ODFLRQHV � � &RQ� H O�
HVSHFWURUDGLyPHWUR�³)LHOG�6SHF�´��VH�UHDOL]D�OD�PHGLGD�GH�
ODV�¿UPDV�HVSHFWUDOHV�GH����HVSHFLHV�GH�YHJHWDFLyQ�HQ�ORV�
ERIHGDOHV� GH� OD� FDEHFHUD� GH� FXHQFD� &DFKL�$SDFKHWD�� 6H�
GHWHUPLQDQ� ODV� ¿UPDV� HVSHFWUDOHV� GH� OD� YHJHWDFLyQ� HQ� ORV�
ERIHGDOHV�WRPDGDV�SRU�HO�HVSHFWURUDGLyPHWUR�³)LHOG�6SHF�´�
\�VH�LGHQWL¿FDQ�ORV�QRPEUHV�GH�OD�YHJHWDFLyQ�TXH�FRPSRQHQ�D�
ORV� ERIHGDOHV�� VX� FREHUWXUD� HVSDFLDO� GH� VXHOR� \� DJXD�� (O�
SURFHGLPLHQWR� SHUPLWH� OD� DSOLFDFLyQ� GHO� PpWRGR� GH� OD�
PtQLPD�GLVWDQFLD�D�OD�GDWD�HVSHFWUDO�SDUD�OD�SUHFLVLyQ�GH�OD�
FODVL¿FDFLyQ�GH�HVSHFLHV�GH�YHJHWDFLyQ�\�FREHUWXUDV�GH�VXHOR�
\�DJXD��

/D�YHJHWDFLyQ��VXHOR�\�DJXD�D�FODVL¿FDU�GHEHQ�HVWDU�HQ�XQ�
DUFKLYR�$6&,,�R�7[W��HO�FXDO�FRQWLHQH�YDORUHV�GH�UHÀHFWDQFLD�
GHO�$FLDFKQH�3XOYLQDWD���0XKOHQEHUJLD�)DVWLJLDWD��*UDPLQHD�
VS����0XKOHQEHUJLD�)DVWLJLDWD��6WHSD�VS���$OFKHPLOOD�3LQQDWD���
3ODQWDJR�6HULFHD���/X]XOD�3HUXYLDQD��6WLSD�,FKX��*UDPLQHD�

VS�� )ODYRSDUPHOLD� &DSHUDWD�� $OFKHPLOOD� 3LQQDWD� �� 6XHOR�
+~PHGR�� :HUQHULD� 3\JPDHD� �� 3ODQWDJR� 7XEXORVD��
$OFKHPLOOD� 3LQQDWD�� 9HJHWDFLyQ� FRQ� 6XHOR� 6HFR�� 5RFD��
3ODQWDJR�5LJLGD��$UHQD��3LHGUD�GH�5LR��5LR��$JXD�

$QiOLVLV�HVSHFWUDO�GH�OD�YHJHWDFLyQ�GH�ERIHGDO�FRQ�HO�HVSHFWURUDGLyPHWUR�³)LHOGVSHF�´�H�LPiJHQHV�GH�VDWHOLWH�6HQWLQHO���HQ�OD�FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD��UHJLyQ��$\DFXFKR
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5(68/7$'26�<�',6&86,Ï1

��� (O�DQiOLVLV�GH�ORV�SDWURQHV�FOLPiWLFRV�FRPR�LQGLFDGRUHV�ELRItVLFRV�GH�OD�GLQiPLFD�HVSDFLDO�GH�KXPHGDOHV��FRUUHVSRQGHQ�D�ORV�
GDWRV�GH�OD�HVWDFLyQ�PHWHRUROyJLFD�$SDFKHWD�

,QWHUSUHWDFLyQ��(O�JUi¿FR�����PXHVWUD�OD�FRPSDUDFLyQ�GH�OD�
SUHFLSLWDFLyQ� DFXPXODGD� DQXDO� FRQ� OD� HYDSRWUDQVSLUDFLyQ�
SRWHQFLDO� PHGLD� DQXDO� GH� OD� &DEHFHUD� GH� &XHQFD� &DFKL�
$SDFKHWD��SUHVHQWD�PRYLPLHQWRV�DVFHQGHQWHV�\�GHVFHQGHWHV�
UHFXUUHQWHV�� GRQGH� VH� REVHUYD� SDUD� DPERV� FDVRV� XQD�

WHQGHQFLD� DQXDO� SRVLWLYD�� DGHPiV� VH� REVHUYD� XQ�
FRPSRUWDPLHQWR� LQYHUVR� SDUD� DOJXQRV� DxRV� GRQGH� H[LVWHQ�
SLFRV� DOWRV� GH� SUHFLSLWDFLyQ� \� D� OD� YH]� SLFRV� EDMRV� GH�
HYDSRWUDQVSLUDFLyQ� FRQ� RFXUUH� FRQ� ORV� DxRV� ������ ������
�����������������\������

,QWHUSUHWDFLyQ��(O�JUi¿FR�����PXHVWUD�ÀXFWXDFLRQHV�FtFOLFDV�
GH� OD� VHFXHQFLD� DQXDO� GH� OD� WHPSHUDWXUD� Pi[LPD� HQ�
FRPSDUDFLyQ� FRQ� OD� HYDSRWUDQVSLUDFLyQ� SRWHQFLDO� PHGLD�
DQXDO� GH� OD�&DEHFHUD� GH�&XHQFD�&DFKL�$SDFKHWD��5HJLyQ�

$\DFXFKR�GXUDQWH�HO�SHULRGR������DO�������VH�REVHUYD�TXH�HO�
FRPSRUWDPLHQWR�HV�GLUHFWDPHQWH�SURSRUFLRQDO�HQWUH�DPERV�
HQ�ORV�SLFRV�DOWRV�FRUUHVSRQGLHQWHV�D�ORV�DxRV�������������
�����\�������FRQ�XQD�OLJHUD�WHQGHQFLD�SRVLWLYD�

,QWHUSUHWDFLyQ�� (Q� HO� JUi¿FR� ���� VH� REVHUYD� ODV�
ÀXFWXDFLRQHV� FtFOLFDV� GH� OD� VHFXHQFLD� PHQVXDO� GH� OD�
YHORFLGDG� GHO� YLHQWR� PHGLD� DQXDO� FRPSDUDFLyQ� FRQ� OD�
HYDSRWUDQVSLUDFLyQ�SRWHQFLDO�PHGLD�DQXDO�GH�OD�&DEHFHUD�GH�
&XHQFD�&DFKL�$SDFKHWD�GH�OD�5HJLyQ�$\DFXFKR�GXUDQWH�HO�

SHULRGR� ����� DO� ������ VH� REVHUYD� TXH� H[LVWH� XQD�
FRUUHVSRQGHQFLD�GLUHFWD�SDUD�DOJXQRV�DxRV�FRPR�HQ�HO�������
�����������\�XQ�FRPSRUWDPLHQWR�LQYHUVR�GXUDQWH�ORV�DxRV�
�����������������\�������

��
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,Q WHUSUH WDF LyQ� � (Q � H O � J U i¿FR � �� � � PXHV W U D � H O�
FRPSRUWDPLHQWR�GH�OD�WHPSHUDWXUD�Pi[LPD�\�PtQLPD�PHGLD�
DQXDO�GH� OD� &DEHFHUD� GH� &XHQFD� &DFKL�$SDFKHWD� GH� OD�
5HJLyQ�$\DFXFKR�GXUDQWH�HO�SHULRGR�GHO������DO������� VH�

REVHUYD�TXH�DPERV�PDQWLHQHQ�XQD�FRUUHVSRQGHQFLD�GLUHFWD�D�
SDUWLU� GHO� DxR� ����� KDVWD� HO� DxR� ������ FRQ� XQD� OLJHUD�
WHQGHQFLD�D�LQFUHPHQWDUVH�SDUD�DPEDV�WHPSHUDWXUDV�

,QWHUSUHWDFLyQ��(Q� HO� JUi¿FR� ��� PXHVWUD� OD� FRPSDUDFLyQ�
HQWUH�OD�SUHFLSLWDFLyQ�DFXPXODGD�DQXD�FRQ�OD�YHORFLGDG�GHO�
YLHQWR� GH� OD� &DEHFHUD� GH� &XHQFD� &DFKL�$SDFKHWD� GH� OD�
5HJLyQ�$\DFXFKR�GXUDQWH�HO�SHULRGR�GHO������DO�������FX\D�

WHQGHQFLD�SUHVHQWD�YDULDFLRQHV�FLFOLFDV�GHO�FRPSRUWDPLHQWR�
HQWUH�DPERV�JXDUGDQ�XQD�FRUUHVSRQGHQFLD�GLUHFWD�FRQ�XQD�
OLJHUD�WHQGHQFLD�D�LQFUHPHQWDUVH�

,QWHUSUHWDFLyQ��(Q� HO� JUi¿FR� ���PXHVWUD� OD� FRPSDUDFLyQ�
HQWUH�OD�SUHFLSLWDFLyQ�DFXPXODGD�DQXD�FRQ�OD�YHORFLGDG�GHO�
YLHQWR� GH� OD� &DEHFHUD� GH� &XHQFD� &DFKL�$SDFKHWD� GH� OD�
5HJLyQ�$\DFXFKR�GXUDQWH�HO�SHULRGR�GHO������DO�������GRQGH�

VH� REVHUYD� TXH� SDUD� DOJXQRV� DxRV� VX� FRPSRUWDPLHQWR� HV�
LQYHUVR��FRPR�VXFHGH�HQ�ORV�DxRV�������������������������
�����������������������������������\������
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���/D�WDEOD����PXHVWUD�ODV�¿UPDV�HVSHFWUDOHV�GH�ORV����WLSRV�GH�
YHJHWDFLyQ��VXHOR�\�DJXD�DQDOL]DGRV�HQ�ORV�ERIHGDOHV�GH�
$SDFKHWD� GH� OD� FDEHFHUD� GH� FXHQFD� &DFKL�$SDFKHWD��
5HJLyQ�$\DFXFKR��GRQGH�VH�REVHUYD�HO�FRPSRUWDPLHQWR�GH�
OD�¿UPD�HVSHFWUDO��SDUD�FDGD�WLSR�GH�HVSHFLH�GH�YHJHWDFLyQ��
VXHOR� \� DJXD�� PRVWUDQGR� IDFWRUHV� UHODFLRQDGRV� D� VX�

UHÀHFWDQFLD� FRQ� UHVSHFWR� D� OD� ORQJLWXG� GH� RQGD� GH� ODV�
EDQGDV�HVSHFWUDOHV�TXH�GHSHQGHQ�GH�PDQHUD�GLUHFWD�FRQ�OD�
SURSRUFLyQ�GH�ODV�KRMDV�� OLJQLQD�\�HO�HIHFWR�GHO�VXHOR��OD�
JHRPHWUtD�GH� ODV�KRMDV�\� ORV�iQJXORV�GH�REVHUYDFLyQ�GH�
pVWDV��

7DEOD����)LUPDV�HVSHFWUDOHV�GH�ODV�HVSHFLHV�YHJHWDOHV��VXHORV�\�DJXD�HQ�OD�FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD�
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��� /D�¿JXUD����PXHVWUD�HO�UHVXOWDGR�GH�OD�FODVL¿FDFLyQ�GHO�
iUHD�HQ�HVWXGLR�PHGLDQWH�OD�LQWURGXFFLyQ�GH�ODV�¿UPDV�
HVSHFWUDOHV�GH�ODV�GLIHUHQWHV�HVSHFLHV�YHJHWDOHV��VXHOR�\�
DJXD��ORV�FXDOHV�GDQ�OXJDU�D�XQ�PDSD�GH�FREHUWXUD�GH�XVR�
GH�VXHOR�GH�OD�FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD�FRQ�
ODV� iUHDV� LQYROXFUDGDV� SDUD� ODV� GLIHUHQWHV� HVSHFLHV�
YHJHWDOHV�� VXHOR� \� DJXD�� TXH� HVWiQ� FODVL¿FDGDV� SRU�
FRORUHV��6H�KD�ORJUDGR�GHWHUPLQDU�ODV�¿UPDV�HVSHFWUDOHV�
GH�OD�YHJHWDFLyQ�GH�ERIHGDO��VXHOR�\�DJXD��FDUDFWHUL]DGRV�
HQ� ODV� LPiJHQHV� GH� VDWpOLWH� 6HQWLQHO� ��� PHGLDQWH� OD�

GHWHUPLQDFLyQ�GHO�iUHD�GH�FREHUWXUD�GH�ODV����HVSHFLHV�GH�
YHJHWDFLyQ��VXHOR�\�DJXD��VLHQGR�ODV�YHJHWDFLRQHV�GH�ORV�
ERIHGDOHV� FRQ�PD\RU� FREHUWXUD� GH� iUHD� OD� FRORQLD� GH�
YHJHWDFLyQ� FRQIRUPDGD� SRU� 6WHSD� VS��� $OFKHPLOOD�
3LQQDWD�� 3ODQWDJR� 6HULFHD�� /X]XOD� 3HUXYLDQD�� GH�
DSUR[LPDGDPHQWH� �������� +D�� VHJXLGR� GH� OD� HVSHFLH�
YHJHWDO�FRQWHQLGD�HQ�VXHOR�VHFR�FRQ���������+D��(Q�OD�
]RQD�GH�VXHOR�GHVQXGR�VH�YLVXDOL]DQ�iUHDV�H[WHQVDV�GH�
VXHOR�DUHQRVR�GH���������+D��/DV�ODJXQDV�\�]RQDV�FRQ�
DJXD�OOHJDQ�DOFDQ]DU�XQ�iUHD�GH�������+D�

$QiOLVLV�HVSHFWUDO�GH�OD�YHJHWDFLyQ�GH�ERIHGDO�FRQ�HO�HVSHFWURUDGLyPHWUR�³)LHOGVSHF�´�H�LPiJHQHV�GH�VDWHOLWH�6HQWLQHO���HQ�OD�FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD��UHJLyQ��$\DFXFKR
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��� (Q�OD�WDEOD���PXHVWUD�ODV����HVSHFLHV�GH�YHJHWDFLyQ��VXHOR�
\�DJXD�D�SDUWLU�GH�ODV�¿UPDV�HVSHFWUDOHV�WRPDGDV�FRQ�HO�
HVSHFWUR� UDGLyPHWUR� )LHOG� 6SHF� ��� HVWDV� ¿UPDV�
HVSHFWUDOHV�VH�LQWURGXFHQ�FRQ�D\XGD�GHO�VRIWZDUH�(19,�
\� VH� SURFHGH� D� FODVL¿FDU� ODV� ]RQDV� KDFLHQGR� XVR� GHO�
DOJRULWPR� GH� OD� PtQLPD� GLVWDQFLD�� 6H� KD� ORJUDGR�
GHWHUPLQDU� ODV� ¿UPDV� HVSHFWUDOHV� GH� OD� YHJHWDFLyQ� GH�
ERIHGDO � � PHGLGRV� FRQ� HO � HVSHFWURUDGLyPHWUR�

³),(/'63(&�´�� HQ� OD� FDEHFHUD� GH� FXHQFD� &DFKL�
$SDFKHWD��/DV�¿UPDV�HVSHFWUDOHV�GH�ODV����HVSHFLHV�GH�
YHJHWDFLyQ��VXHOR�\�DJXD��VH�KDQ�ORJUDGR�LQWURGXFLU�DO�
VRIWZDUH�(19,�����SDUD�VX�FODVL¿FDFLyQ�HQ�ODV�LPiJHQHV�
GH�VDWpOLWH�6HQWLQHO����FX\R�UHVXOWDGR�IXH�PX\�RSWLPR�HQ�
FRPSDUDFLyQ� FRQ� RWURV� PpWRGRV�� GDGR� TXH� OD� ¿UPD�
HVSHFWUDO�HV�XQ�PpWRGR�ItVLFR�OD�FXDO�HV�~QLFD�SDUD�FDGD�
HVSHFLH�GH�SODQWD��VXHOR�R�DJXD�

7DEOD����ÈUHD�GH�ODV����HVSHFLHV�GH�YHJHWDFLyQ��VXHOR�\�DJXD�FODVL¿FDGRV�HQ�OD�FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD�
�5HJLyQ�$\DFXFKR�

$FLDFKQH�3XOYLQDWD���0XKOHQEHUJLD�)DVWLJLDWD
6WHSD�VS���$OFKHPLOOD�3LQQDWD���3ODQWDJR�6HULFHD���/X]XOD�
3HUXYLDQD
6WLSD�,FKX
)ODYRSDUPHOLD�&DSHUDWD
$OFKHPLOOD�3LQQDWD���6XHOR�+~PHGR
:HUQHULD�3\JPDHD���3ODQWDJR�7XEXORVD
$OFKHPLOOD�3LQQDWD
9HJHWDFLyQ�HQ�6XHOR�6HFR
5RFD
3ODQWDJR�5LJLGD

:LOPHU��0RQFDGD�6RVD��HW�DO

5HY���,QY��816&+�������������
,661����������

���



��� /DV�¿JXUD����PXHVWUD�OD�LPDJHQ�GH�ODV�¿UPDV�HVSHFWUDOHV�
GH�ODV�HVSHFLHV�YHJHWDOHV��VXHOR�\�DJXD��WRPDGDV�FRQ�HO�
HVSHFWUR� UDGLyPHWUR� )LHOG� 6SHF� ��� LQWURGXFLGDV� HQ� HO�
VRIWZDUH�(19,�HQ�GRQGH�VH�OHV�GHQRPLQD�HQPHPEHUV��
SDUD� VX� FODVL¿FDFLyQ� HQ� OD� LPDJHQ� 6HQWLQHO� �� GH� OD�
FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD��5HJLyQ�$\DFXFKR��

HO�FyGLJR�GH�FRORUHV�XWLOL]DGR�VH�GHVFULEH�HQ�HO�FXDGUR�
���� \� GL¿HUH� VXV� IRUPDV� GH� OD� LPDJHQ� GH� ¿UPDV�
HVSHFWUDOHV�SUHVHQWDGR�HQ�HO�FXDGUR�����GDGR�TXH�SDUD�VX�
LQWURGXFFLyQ� HV� QHFHVDULR� FRORFDU� HO� YDORU� GH� OD�
UHÀHFWDQFLD�FRUUHVSRQGLHQWH�D�FDGD�ORQJLWXG�GH�RQGD�GH�
FDGD�EDQGD�GH�OD�LPDJHQ�6HQWLQHO���D�FODVL¿FDU�

)LJXUD����)LUPDV�HVSHFWUDOHV�GH�HVSHFLHV�YHJHWDOHV��VXHOR�\�DJXD��FRUUHVSRQGLHQWH�D�ODV����HVSHFLHV�GH�
YHJHWDFLyQ��VXHOR�\�DJXD��WRPDGDV�FRQ�HO�HVSHFWUR�UDGLyPHWUR�)LHOG�6SHF��\�HYDOXDGDV�HQ�ODV�LPiJHQHV�6HQWLQHO�

��FRQ�HO�VRIWZDUH�(19,����

��� (O�JUi¿FR�����PXHVWUD�HO�SRUFHQWDMH�GHO�iUHD�GH�FREHUWXUD�
GH�ODV����HVSHFLHV�GH�YHJHWDFLyQ�GH�ERIHGDO��VXHOR�\�DJXD�
FDUDFWHUL]DGRV� HQ� OD� FDEHFHUD� GH� FXHQFD� &DFKL�
$SDFKHWD��5HJLyQ�$\DFXFKR��GRQGH�VH�REVHUYD�TXH�OD�
YHJHWDFLyQ� 6WHSD� VS��� $OFKHPLOOD� 3LQQDWD�� 3ODQWDJR�

6HULFHD�� /X]XOD� 3HUXYLDQD�� FRQIRUPDQ� XQ� iUHD�
HTXLYDOHQWH� DO� �������� ODV� ODJXQDV�\� ]RQDV� FRQ� DJXD�
OOHJDQ�D�DOFDQ]DU�XQ�iUHD�HTXLYDOHQWH�DO�������GHO�iUHD�
WRWDO�

$QiOLVLV�HVSHFWUDO�GH�OD�YHJHWDFLyQ�GH�ERIHGDO�FRQ�HO�HVSHFWURUDGLyPHWUR�³)LHOGVSHF�´�H�LPiJHQHV�GH�VDWHOLWH�6HQWLQHO���HQ�OD�FDEHFHUD�GH�FXHQFD�&DFKL�$SDFKHWD��UHJLyQ��$\DFXFKR
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$O� /DERUDWRULR� GH� 7HOHGHWHFFLyQ� \� (QHUJtDV� 5HQRYDEOHV�
/$%7(/(5�GH� OD�(VFXHOD�3URIHVLRQDO�GH�&LHQFLDV�)tVLFR�
0DWHPiWLFDV�GH�OD�8QLYHUVLGDG�1DFLRQDO�GH�6DQ�&ULVWyEDO�GH�
+XDPDQJD�SRU�SHUPLWLU�HO�XVR�GH�VXV�DPELHQWHV�\�HTXLSRV��

'DQLHO�0DUtQ��������3XHVWR�HQ�yUELWD�HO�6HQWLQHO��%��9HJD�
9 9 � � � � > Z Z Z � ' R F X P H Q W @ � � ( X U H N D � � 8 5 /�
KWWS���GDQLHOPDULQ�QDXNDV�FRP������������SXHVWR�HQ�
RUELWD�HO�VHQWLQHO��E�YHJD�YY�����DFFHVVHG����������

$*5$'(&,0,(1726

$6'� ,QF��� ������ )LHOG6SHF� �� +L�5HV� +LJK� 5HVROXWLRQ�
6 S H F W U R U D G L RP H W H U � > ZZZ � ' R F XP H Q W @ � � 85/�
KWWSV���ZZZ�DVGL�FRP�SURGXFWV�DQG�VHUYLFHV�¿HOGVSHF�
VSHFWURUDGLRPHWHUV�¿HOGVSHF���KL�UHV��DFFHVVHG����������

+HQDR�� -��� ������ ,QWURGXFFLyQ� DO� PDQHMR� GH� FXHQFDV�
KLGURJUi¿FDV��8QLYHUVLGDG�6DQWR�7RPDV��%RJRWi�

5()(5(1&,$6�%,%/,2*5È),&$6

0RQFDGD��:���3HUHGD��$���$OGDQD��&���0DVtDV��0���-LPpQH]��
-��� ������ &XDQWL¿FDFLyQ� KLGURJUi¿FD� GH� OD� FXHQFD� GHO� ULR�
&DFKL�$\DFXFKR�� PHGLDQWH� LPiJHQHV� VDWHOLWDOHV�� ,QVW��
,QYHVWLJ��&LHQWt¿FD�(�,QQRY��7HFQROyJLFD�816&+�,,�

6ROD�� ,��� *DUFtD�0DUWtQ�� $��� 6DQGRQtV�3R]R�� /��� ÈOYDUH]�
0R]RV�� -��� 3pUH]�&DEHOOR�� )��� *RQ]iOH]�$XGtFDQD�� 0���
0RQWRULR� /ORYHUtD�� 5��� ������$VVHVVPHQW� RI� DWPRVSKHULF�
FRUUHFWLRQ�PHWKRGV�IRU�6HQWLQHO���LPDJHV�LQ�0HGLWHUUDQHDQ�
ODQGVFDSHV�� ,QW�� -�� $SSO�� (DUWK� 2EV�� *HRLQIRUPDWLRQ� ����
��±����KWWSV���GRL�RUJ���������M�MDJ������������

3HUHGD��$���0RQFDGD��:���9HUGH��/���������5HVSXHVWD�QLYDO�GH�
OD� FDEHFHUD� GH� FXHQFD� &DFKL�$SDFKHWD� GH� $\DFXFKR��
(GLWRULDO�$FDGpPLFD�(VSDxROD��3HU~�

6RQREH�� 5��� 6DQR�� 7��� +RULH�� +��� ������ 8VLQJ� VSHFWUDO�
UHÀHFWDQFH�WR�HVWLPDWH�OHDI�FKORURSK\OO�FRQWHQW�RI�WHD�ZLWK�
VKDGLQJ� WUHDWPHQWV�� %LRV\VW�� (QJ�� ����� ���±�����
KWWSV���GRL�RUJ���������M�ELRV\VWHPVHQJ������������
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