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���������������������������������������������������������������������������������������������������������
$1(;26������������������������������������������������������������������������������������������������������������������
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&XDGUR������5DQJR�GH�YDORUHV�DSOLFDEOHV�D�OD�HFXDFLyQ��������������������������������������������
�
&XDGUR������5DQJR�GH�YDULDEOHV�SDUD�OD�HFXDFLyQ�����������������������������������������������������
�
&XDGUR������0yGXORV�GHO�6366�����������������������������������������������������������������������������������
�
&XDGUR�����&RHILFLHQWH�GH�FRUUHFFLyQ�HQ�IXQFLyQ�GHO�iQJXOR�θ° .                               
 
�
&XDGUR�����5DQJR�GH�WDPDxRV�FXUYD�JUDQXORPpWULFD��������������������������������������������������
�
&XDGUR�����9DORUHV�GHO�FRHILFLHQWH�GH�UXJRVLGDG�GH�0DQQLQJ��
REVHUYDGRV��FDXFHV�FRQVLGHUDGRV�HQ�HO�HVWXGLR����������������������������������������������������������
�
�
&XDGUR�����9DORUHV�GHO�FRHILFLHQWH�GH�IULFFLyQ�GH�'DUF\���:HLVEDFK��
REVHUYDGRV��FDXFHV�FRQVLGHUDGRV�HQ�HO�HVWXGLR����������������������������������������������������������
�
&XDGUR�����9DORUHV�GH�VXPHUJHQFLD�UHODWLYD�

��G
5 �HQ�ODV�FRUULHQWHV�GHO�HVWXGLR�����������������������������������������������������������������������������������������

�
&XDGUR�����9DORUHV�GH�VXPHUJHQFLD�UHODWLYD�

��G
5 �HQ��

ODV�FRUULHQWHV�H[FOXLGDV�GHO�HVWXGLR���������������������������������������������������������������������������
�
�
&XDGUR������5HVXOWDGRV�GH�OD�HYDOXDFLyQ�GH�HFXDFLRQHV��
HPStULFDV�GHO�JUXSR����HQ�IXQFLyQ�GH� ��G �VRODPHQWH������������������������������������������������
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&XDGUR������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GHO�JUXSR����
�HQ�IXQFLyQ�GH� ��G �VRODPHQWH����������������������������������������������������������������������������������������������������
�
�
&XDGUR������5HVXOWDGRV�GH�OD�HYDOXDFLyQ�GH�HFXDFLRQHV�HPStULFDV��
GHO�JUXSR����HQ�IXQFLyQ�GH� ��G �VRODPHQWH���������������������������������������������������������������
�
�
&XDGUR������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GHO�JUXSR����HQ�IXQFLyQ�GH� ��G �
VRODPHQWH�����������������������������������������������������������������������������������
�
�
&XDGUR������5HVXOWDGRV�GH�OD�HYDOXDFLyQ�GH�HFXDFLRQHV�HPStULFDV�GHO�JUXSR����HQ�
IXQFLyQ�GH� ��G �VRODPHQWH���������������������������������������������������������������
�
�
&XDGUR������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GHO�JUXSR����HQ�IXQFLyQ�GH� ��G �
VRODPHQWH�����������������������������������������������������������������������������������
�
&XDGUR������5HVXOWDGRV�GH�OD�HYDOXDFLyQ�GH�HFXDFLRQHV�HPStULFDV�GHO�JUXSR����HQ�
IXQFLyQ�GH� ��G �\�5 �����������������������������������������������������������������������
�
�
&XDGUR������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GHO�JUXSR����HQ�IXQFLyQ�GH� ��G �\�
5 ������������������������������������������������������������������������������������������������������������������������������������������������������������������������
�
&XDGUR������5HVXOWDGRV�GH�OD�HYDOXDFLyQ�GH�HFXDFLRQHV�HPStULFDV�GHO�JUXSR����HQ�
IXQFLyQ�GH� ��G �\�5 �����������������������������������������������������������������������
�
�
&XDGUR������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GHO�JUXSR���HQ�IXQFLyQ�GH� ��G �\�
5 ������������������������������������������������������������������������������������������������������������������������������������
�
�
&XDGUR�������5HVXOWDGR�GH�OD�HYDOXDFLyQ�HFXDFLyQ�HPStULFD�HQ�IXQFLyQ�GHO�UDGLR�
KLGUiXOLFR�\�OD�SHQGLHQWH�GH�IULFFLyQ���*UXSR��������������������������������������������������������������
�
�
&XDGUR������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GHO�JUXSR����HQ�IXQFLyQ�GHO�UDGLR�
KLGUiXOLFR�\�HO�JUDGLHQWH�GH�HQHUJtD���������������������������������������
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�
&XDGUR������5HVXOWDGRV�GH�OD�HYDOXDFLyQ�HFXDFLRQHV�HPStULFDV�JUXSR����HQ�IXQFLyQ�
GH�OD�VXPHUJHQFLD�UHODWLYD�FRQ� ��GG [ = �����������������������������������������������
�
�
&XDGUR������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GHO�JUXSR����HQ�IXQFLyQ�GH�OD�
VXPHUJHQFLD�UHODWLYD�FRQ� ��GG [ = �����������������������������������������������
�
�
&XDGUR������5HVXOWDGRV�GH�OD�HYDOXDFLyQ�HFXDFLRQHV�HPStULFDV�GHO�JUXSR����HQ�
IXQFLyQ�GH�OD�VXPHUJHQFLD�UHODWLYD�FRQ� ��GG [ = ����������������������������������������������
�
�
&XDGUR������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GHO�JUXSR����HQ�IXQFLyQ�GH�OD�
VXPHUJHQFLD�UHODWLYD�FRQ� ��GG [ = �����������������������������������������������
�
�
&XDGUR������5HVXOWDGRV�GH�OD�HYDOXDFLyQ�HFXDFLRQHV�HPStULFDV�GHO�JUXSR�������������
�
&XDGUR��������9DORUHV�tQGLFHV�HVWDGtVWLFRV�GH�DMXVWH�GH�OD��H[SUHVLyQ��GHO�JUXSR�����������������������������������������������������������������������������������������
�
&XDGUR������&DUDFWHUL]DFLyQ�GH�ORV�FDXFHV�VHJ~Q�ORV�YDORUHV�GH

��G
5 �����������������������

&XDGUR������$QiOLVLV�GHO�JUDGLHQWH�GH�HQHUJtD�SDUD�ORV�FDXFHV�D�FODVLILFDU�������������
�
&XDGUR������9DORUHV�GHO�Q~PHUR�GH�)URXGH�SDUD�ODV�FRUULHQWHV�HQ�HVWXGLR��������������
�
&XDGUR������9DORUHV�GHO�Q~PHUR�GH�5H\QROGV�SDUD�ODV�FRUULHQWHV�HVWXGLDGDV����������
�
&XDGUR������9DORUHV�GH�α SDUD�XQD�GH�ODV�VHFFLRQHV�GH�ODV�FRUULHQWHV�HVWXGLDGDV�� ��������������������������������������������������������������������
�
�
&XDGUR������9DORUHV�GH�Q �FDOFXODGRV�FRQ�α�≠ ��������������������������������������������������������
�
&XDGUR������9DORUHV�GH� ��G �HQ�PP��SDUD�ODV�FRUULHQWHV�GHO�HVWXGLR�������������������������
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&XDGUR�������5HODFLyQ�DQFKR�GH�OD�VXSHUILFLH�OLEUH�GHO�DJXD���SURIXQGLGDG�KLGUiXOLFD���������������������������������������������
�
&XDGUR������9DORUHV�GH�UDGLR�KLGUiXOLFR�SDUD�ODV�FRUULHQWHV�GHO�HVWXGLR����������������
�
&XDGUR������9DORUHV�GH� Z6 �\� I6 �HQ���SDUD�ODV�FRUULHQWHV�HQ�HVWXGLR��������������������
&XDGUR�������,QGLFDGRUHV�GH�DMXVWH�SDUD�OD�H[SUHVLyQ�SURSXHVWD�SDUD�0DQQLQJ��
���������������������������������������������������������������������������������������������������������
�
&XDGUR������,QGLFDGRUHV�GH�DMXVWH�SDUD�OD�H[SUHVLyQ�SURSXHVWD�SDUD� I �GH�'DUF\�
:HLVEDFK����������
�����������������������������������������������������������������������������������
�
&XDGUR������9DORUHV�GH�& �REWHQLGRV�SDUD�HO�HVWXGLR����������������������������������������������
�
&XDGUR������9DORUHV�GH�ORV�LQGLFDGRUHV�GH�DMXVWH�SDUD�ODV�H[SUHVLRQHV�H[SXHVWDV�HQ�HO�
FXDGUR����IUHQWH�D�ORV�YDORUHV�GH�& �REVHUYDGRV��������������������������������������������������������������������
�
�
&XDGUR������$QiOLVLV�GH�FRUUHODFLyQ�OLQHDO�HQWUH�
� I
� �\� I ��FRQ� Z6 �\� I6 �����������������������������������������������������������������������������������������
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)LJXUD�����8ELFDFLyQ�]RQD�GH�HVWXGLR�D�QLYHO�QDFLRQDO����������������������������������������
�
�
)LJXUD�����8ELFDFLyQ�]RQD�GH�HVWXGLR�D�QLYHO�GHSDUWDPHQWDO������������������������������
�
�
)LJXUD�����(VTXHPD�HQ�SODQWD�FDXFH�GHO�UtR���������������������������������������������������������
�
�
)LJXUD�����(VTXHPD�SHUILO�FDXFH�GHO�UtR��������������������������������������������������������������
�
�
)LJXUD������0HGLGD�GHO�FRHILFLHQWH�0 �VREUH�OD�FXUYD�JUDQXORPpWULFD��������������������������������
�
�
)LJXUD�����(VTXHPD�DIRUR�OtTXLGR�FRQ�FRUUHQWyPHWUR�HQ�VXVSHQVLyQ������������������������������������������������������������������������������������������������������
�
�
)LJXUD�����9LVWD�KDFLD�DJXDV�DUULED�GHO�WUDPR�HQ�HVWXGLR�UtR�&DXFD�VHFWRU�3DWLFR�

I6 � ���������������������������������������������������������������������
�
�
)LJXUD�����*UiILFD�GH�OD�UHODFLyQ�OLQHDO�HQWUH�HO�HUURU�SURGXFLGR�SRU�OD�H[SUHVLyQ�
�����\� Z6 �������������������������������������������������������������������������������
�
�
)LJXUD�����'LDJUDPD�GH�GLVSHUVLyQ�HFXDFLyQ�������������������������������������������������������������������
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$1(;2�$����8ELFDFLyQ�GH�ORV��OXJDUHV�GH�HVWXGLR�HQ�FDGD�XQD�GH�ODV�IXHQWHV����������������������������������������������������������������������������������������������������������������
�
�
$1(;2�%����0HGLFLyQ�GH�OD�VHFFLyQ�WUDQVYHUVDO�GHO�FDXFH������������������������������������
�
$1(;2�&���(VWDEOHFLPLHQWR�GH�ORV�OXJDUHV�SDUD�UHDOL]DU�HO�UHJLVWUR�IRWRJUiILFR�
FRUUHVSRQGLHQWH�������������������������������������������������������������������������������������
�
�
$1(;2�'���,GHQWLILFDFLyQ�GH�ORV�LQGLFDGRUHV�GHO�QLYHO�D�EDQFD�OOHQD�\�GHILQLFLyQ�GHO�
QLYHO�FRUUHVSRQGLHQWH������������������������������������������������������������������������
�
�
$1(;2�(���$IRUR�OtTXLGR�PHGLDQWH�YDGHR�������������������������������������������������������������
�
$1(;2�)���$IRUR�OtTXLGR�PHGLDQWH�VXVSHQVLyQ�GHO�FRUUHQWyPHWUR������������������������
�
$1(;2�*���'HWHUPLQDFLyQ�GH�OD�FXUYD�JUDQXORPpWULFD�GHO�PDWHULDO�GHO�OHFKR������������������������������������������������������������������������������������
�
�
$1(;2�+���(MHPSOR�FXUYD�JUDQXORPpWULFD�UHVXOWDQWH�SURFHGLPLHQWR�GH�3HEEOH�
:ROPDQ���������������������������������������������������������������������������������������������������
�
�
$1(;2�,���$QiOLVLV�JUiILFR�GHO�DMXVWH�GH�ORV�PRGHORV�HVWXGLDGRV��������������������������
�
$1(;2�-����0DWUL]�GH�FRUUHODFLyQ�OLQHDO�GH�3HDUVRQ�����������������������������������������������
�
$1(;2�.����0DWUL]�GH�FRUUHODFLyQ�OLQHDO�GH��6SHDUPDQ�����������������������������������������
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$1(;2�/���(MHPSOR�UHVXOWDGRV�RIUHFLGRV�SRU�HO�SDTXHWH�6366�HQ�HO�DQiOLVLV�GH�
PRGHORV������������������������������������������������������������������������������������������������������������������������������
�
�
$1(;2�0���&XUYDV�JUDQXORPpWULFDV�FRUULHQWHV�QR�FRQVLGHUDGDV�HQ�HO�HVWXGLR������������������
�
$1(;2�1����'LDJUDPDV�GH�GLVSHUVLyQ�SDUD�ODV�H[SUHVLRQHV�GHO�WLSR� ( )�

�
[GQα �����������������������������������������������������������������������������������������������������

�
�
$1(;2�f���'LDJUDPDV�GH�GLVSHUVLyQ�SDUD�ODV�H[SUHVLRQHV�GHO�JUXSR��������������������
�
$1(;2�2����'LDJUDPD�GH�GLVSHUVLyQ�GH�OD�H[SUHVLyQ�GH�-DUUHW���*UXSR���������������

�
$1(;2�3���'LDJUDPDV�GH�GLVSHUVLyQ�SDUD�ODV�H[SUHVLRQHV�GHO�JUXSR��������������������
�
$1(;2�4���'LDJUDPDV�GH�GLVSHUVLyQ�SDUD�ODV�H[SUHVLRQHV�GHO�JUXSR��������������������
�
$1(;2�5���(FXDFLRQHV�TXH�PRGLILFDQ�ODV�H[SUHVLRQHV�GHO�WLSR�GH�.HXOHJDQ�������������������������������������������������������������������������������������������������������������
�
$1(;2�6����5HVXOWDGRV�SUHVHQWDGRV�SRU�HO�SDTXHWH�6366�SDUD�HO�PRGHOR�SURSXHVWR�
SDUD�OD�]RQD�GH�HVWXGLR����������������������������������������������������������������
�
�
$1(;2�7����5HVXOWDGRV�REWHQLGRV�SDUD�HO�PRGHOR�SURSXHVWR�SDUD�OD�]RQD�GH�HVWXGLR��
KDFLHQGR�XVR�GH�GLIHUHQWHV�GLiPHWURV�FDUDFWHUtVWLFRV����������������
�
�
$1(;2�8���'LDJUDPDV�GH�GLVSHUVLyQ�DOJXQDV�H[SUHVLRQHV�SDUD�HO�FiOFXOR�GHO�IDFWRU�
& �GH�&KH]\�������������������������������������������������������������������������������������
�
�
$1(;2�9����/LPLWDFLRQHV�GHO�HVWXGLR����
������������������������������������������������������������������������������������������������������������������������������������
�
$1(;2�:���&'�520�EDVH�GH�GDWRV�FRUULHQWHV�GHO�HVWXGLR��
�
$1(;2�;���&XDGUR�UHVXPHQ�GH�FDXGDOHV�\�YHORFLGDGHV��
�����������������������������
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D �\�E  �&RQVWDQWHV�QXPpULFDV��FDUDFWHUtVWLFDV�GH�OD�]RQD�GH�HVWXGLR�
D� �� �&RHILFLHQWH�QXPpULFR�
% � �$QFKR�GHO�FDQDO�

L% � �$QFKR�GH�OD�VXSHUILFLH�OLEUH�GHO�DJXD�HQ�OD�VHFFLyQ�L�
% � �$QFKR�GH�OD�VXSHUILFLH�OLEUH�GHO�DJXD�SURPHGLD�SDUD�HO�WUDPR�
& � �)DFWRU�GH�OD�UHVLVWHQFLD�DO�IOXMR�

[& � �&RQVWDQWH�TXH�FRUUHVSRQGH�D�ODV�FDUDFWHUtVWLFDV�GHO�GLiPHWUR�FDUDFWHUtVWLFR� [G �GHO�
PDWHULDO�
�

LG � ��'LIHUHQFLD�HQWH�HO�UDQJR�GH� \ �\�GH� [ �SDUD�OD�L�pVLPD�REVHUYDFLyQ�

[G  �7DPDxR�GH�OD�SDUWtFXOD�SDUD�HO�FXDO�HO�SRUFHQWDMH� [ �GH�ODV�SDUWtFXODV�HV��PHQRU�

��G � �7DPDxR�PHGLR�GHO�JUDQR�
'�$�0� �'HVYLDFLyQ�DEVROXWD�PHGLD�
I  �&RHILFLHQWH�GH�IULFFLyQ�
I ′  �&RHILFLHQWH�GH�IULFFLyQ�GHELGR�D�OD�UXJRVLGDG�GHO�JUDQR�
I ′′  �&RHILFLHQWH�GH�IULFFLyQ�GHELGR�D�ODV�IRUPDV�GHO�IRQGR�

�I � 










&

6

τ
τ �� �3DUiPHWUR�GH�PRYLOLGDG�GHO�VHGLPHQWR�VREUH�OD�UHVLVWHQFLD�DO�IOXMR�

) �� �1~PHUR�GH�)URXGH�
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J  �$FHOHUDFLyQ�JUDYLWDFLRQDO�
K � 3URIXQGLGDG�KLGUiXOLFD�PHGLD�SDUD�HO�WUDPR�
K � �3URIXQGLGDG�KLGUiXOLFD�PHGLD��
IK � �3pUGLGD�GH�HQHUJtD�RFDVLRQDGD�SRU�OD�IULFFLyQ�GH�OD�IURQWHUD�

YK � �&DEH]D�GH�YHORFLGDG�HQ�OD�VHFFLyQ�
+  � (OHYDFLyQ� GH� OD� VXSHUILFLH� GHO� DJXD� HQ� XQD� VHFFLyQ� FRQ� UHVSHFWR� D� XQ� SODQR� GH�
UHIHUHQFLD�FRP~Q�D�WRGDV�ODV�VHFFLRQHV�
�
,� � �*UDGR�GH�LQHVWDELOLGDG�GHO�IOXMR�
�
, � �0DWUL]�LGHQWLGDG�
- � �&RHILFLHQWH�GH�FRUUHFFLyQ�TXH�VH�FDOFXOD�HQ�IXQFLyQ�GHO�iQJXOR� 2θ �
. � �)DFWRU�GH�WUDQVSRUWH�GH�OD�VHFFLyQ�
.a �� �&RHILFLHQWH�SDUD�FXDQWLILFDU�OD�QR�XQLIRUPLGDG�GHO�FDQDO�
.� � �3DUiPHWUR�GH�&DQR�

=
6

N �5XJRVLGDG�DEVROXWD�
N  �&RQVWDQWH�GH�9RQ�.DUPDQ�

MM/ ��−
� �'LVWDQFLD�HQWUH�ODV�VHFFLRQHV�M���\�M�

P  �&RHILFLHQWH�GH�UXJRVLGDG�GH�%D]LQ�
0� �0yGXOR�GH�XQLIRUPLGDG�GH�OD�FXUYD�GH�WDPDxR�GHO�JUDQR�
1 � �1~PHUR�GH�HOHPHQWRV�R�WDPDxR�GH�OD�PXHVWUD�
1� � �9DORUDFLyQ�GH�OD�QR�XQLIRUPLGDG�GHO�FDQDO�HQ�SODQWD�
Q  �&RHILFLHQWH�GH�UXJRVLGDG�
Q′ &RHILFLHQWH�GH�UXJRVLGDG�GHELGR�DO�JUDQR�
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Q ′′  &RHILFLHQWH�GH�UXJRVLGDG�GHELGR�D�ODV�IRUPDV�GHO�OHFKR�
�η  ��5HSUHVHQWDFLyQ�QR�GLPHQVLRQDO�GH�OD�YDULDFLyQ�ODWHUDO�GH�OD�UXJRVLGDG�GH�ODV�SDUHGHV�D�

OR�ODUJR�GHO�SHUtPHWUR�PRMDGR�HQ�OD�VHFFLyQ�WUDQVYHUVDO�DO�IOXMR�
�
S � �&DUDFWHUtVWLFDV�REVHUYDGDV�
3 � �3HUtPHWUR�PRMDGR�
U � �&RHILFLHQWH�GH�FRUUHODFLyQ�GH�3HDUVRQ�
VU � �&RHILFLHQWH�GH�FRUUHODFLyQ�GH�6SHDUPDQ�
5 � �5DGLR�KLGUiXOLFR�
H5 � �1~PHUR�GH�5H\QROGV�GHO�IOXMR�
�5  =CRHILFLHQWH�GH�GHWHUPLQDFLyQ�

[G
5 � �6XPHUJHQFLD�UHODWLYD�

6�,�� 6LVWHPD�LQWHUQDFLRQDO�GH�XQLGDGHV�
66[\� �6XPDWRULD�GH� ( )[[L − � ( )\\L − �
66[[� �6XPDWRULD�GH�ORV�FXDGUDGRV�GH� ( )[[L − �
66\\� �6XPDWRULD�GH�ORV�FXDGUDGRV�GH� ( )\\L − �

I6 � �*UDGLHQWH�GH�OD�OtQHD�GH�HQHUJtD�

�6 � �3HQGLHQWH�GH�OD�VROHUD�GHO�FDQDO�

:6 � �3HQGLHQWH�GHO�DJXD�FRQ�UHVSHFWR�D�OD�KRUL]RQWDO�
9 �� �9HORFLGDG�PHGLD�GHO�IOXMR�

∗9 � �9HORFLGDG�FRUWDQWH�
; � �0DWUL]�GH�RUGHQ� ��� +× S1 ��
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L[ � �9DORU� L �GHO�SDUiPHWUR� [ �HYDOXDGR��
[ �\� \ � 0HGLD�GHO�FRQMXQWR�GH�YDORUHV� [ �\� \ ��

L; � �9DULDEOHV�LQGHSHQGLHQWHV�R�SUHGLFWRUDV�

L\ � �9DORU� L �GHO�SDUiPHWUR� \ �HYDOXDGR�

M< � �9DULDEOH�GH�UHVSXHVWD�
] �� �&RWD�GHO�IRQGR�
= � �)DFWRU�GH�VHFFLyQ�
= � �)DFWRU�GH�VHFFLyQ�PHGLR�SDUD�HO�WUDPR�
�
6Ë0%2/26�*5,(*26�
�
α ��� �&RHILFLHQWH�GH�OD�GLVWULEXFLyQ�GH�OD�YHORFLGDG�R�GH�&RULROLV�
α ′ � ��)DFWRU�GH�IRUPD�GH�OD�VHFFLyQ�WUDQVYHUVDO�
β �� �9HFWRU�GH�SDUiPHWURV�GH�RUGHQ� ���� ×+S �
�β � �,QWHUFHSWR�GHO�PRGHOR�

Lβ � �3DUiPHWUR�GH�XQ�PRGHOR�OLQHDO�

Mβ � �&RHILFLHQWH�GH�UHJUHVLyQ�
$∆ � �ÈUHD�HOHPHQWDO�GHO�iUHD�WRWDO�PRMDGD� $ ��

=∆ − MMYK ���� &DPELR�HQ�OD�FDEH]D�GH�YHORFLGDG�HQWUH�ODV�VHFFLRQHV�M�±���\�M�

Mε � �(UURU�DOHDWRULR�
φ ���� �8Q�FRHILFLHQWH�SDUD�HO�VLVWHPD�GH�XQLGDGHV�XWLOL]DGR��
ϕ � �,QIOXHQFLD�GH�OD�IRUPD�GH�OD�VHFFLyQ�WUDQVYHUVDO��
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γ �� �3HVR�HVSHFtILFR�GHO�DJXD�
6γ � �3HVR�HVSHFtILFR�GHO�VHGLPHQWR�

µ � �(VFDODU�FRP~Q�GH�PHGLDV�GH�HUURU�
Y ���� �9HORFLGDG�GHO�DJXD�HQ�FDGD�iUHD�HOHPHQWDO�

2θ � �ÈQJXOR�TXH�IRUPD�HO�FDEOH�GHO�PROLQHWH�VXVSHQGLGR�FRQ�OD�YHUWLFDO�
ρ � �'HQVLGDG�GHO�DJXD�

6ρ � �'HQVLGDG�GHO�VHGLPHQWR�
�σ � �(VFDODU�FRP~Q�GH�YDULDQ]DV�
�τ � �)XHU]D�FRUWDQWH�SRU�XQLGDG�GH�iUHD�GHO�SODQR�GHO�OHFKR�GHO�FDQDO�

6
τ � �3DUiPHWUR�GH�6KLHOG�

&
τ � �9DORU�FUtWLFR�GH�

6
τ �

&

6

τ
τ  �3DUiPHWUR�GH�PRYLOLGDG�GHO�VHGLPHQWR��

Ψ � �)DFWRU�GH�IRUPD�GH�OD�VHFFLyQ�WUDQVYHUVDO�
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�
/RV� FDXFHV� QDWXUDOHV� GHO� 'HSDUWDPHQWR� GHO� &DXFD� KDQ� VLGR� HVWXGLDGRV� PX\� SRFR��
HVSHFLDOPHQWH�HQ�OR�UHODFLRQDGR�FRQ�VX�FDUDFWHUL]DFLyQ�\�SDUiPHWURV�GH�UHVLVWHQFLD�DO�IOXMR��
PLHQWUDV�TXH�HQ�SDtVHV�GRQGH�HO�DSURYHFKDPLHQWR�GHO�UHFXUVR�DJXD�HV�GH�YLWDO�LPSRUWDQFLD��
VH� KDQ� GHVDUUROODGR� YDULDGRV� WUDEDMRV� GH� FDOLEUDFLyQ� \� YHULILFDFLyQ� GH� H[SUHVLRQHV� SDUD�
FRHILFLHQWHV� FDUDFWHUtVWLFRV�GH� VXV�FRUULHQWHV�QDWXUDOHV�� �/D�HVWLPDFLyQ�GH� ORV� FRHILFLHQWHV�
XWLOL]DGRV�SDUD�HYDOXDU�OD�UHVLVWHQFLD�DO�IOXMR�HQ�UtRV��JHQHUDOPHQWH�VH�KDFH�GH�XQD�PDQHUD�
VXEMHWLYD�TXH�SXHGH�DIHFWDU�GH�JUDQ�PDQHUD�ORV�FiOFXORV�KLGUiXOLFRV�TXH�VH�UHDOLFHQ��
�
(O�WHPD�HQ�HO�FDPSR�GH�ORV�UtRV�GH�PRQWDxD�\�HQ�UtRV�GH�WLHUUDV�EDMDV�KD�VLGR�GH�JUDQ�LQWHUpV�
SDUD�QXPHURVRV� LQYHVWLJDGRUHV�HQ�YDULDV�SDUWHV�GHO�PXQGR��SHUR�HQ�QXHVWUR�SDtV�VRQ�PX\�
OLPLWDGRV�ORV�HVWXGLRV�GH�HVWDV�FDUDFWHUtVWLFDV���
�
/D� UD]yQ� GHO� LQWHUpV� HQ� HVWH� WLSR� GH� LQYHVWLJDFLRQHV� HQ� HO� 'HSDUWDPHQWR� GHO� &DXFD� VH�
H[SOLFD�HQ�OD�JUDQ�FDQWLGDG�GH�FRUULHQWHV�TXH�WLHQHQ�RULJHQ�HQ�HVWD�UHJLyQ��ODV�FXDOHV�VRQ�GH�
JUDQ�LPSRUWDQFLD�QR�VROR�SDUD�OD�UHJLyQ�VLQR�SDUD�HO�SDtV��OR�TXH�KDFH�QHFHVDULR�HO�HVWXGLR�GH�
VXV�GLIHUHQWHV�FDUDFWHUtVWLFDV��HQ�HVSHFLDO�GH�XQD�TXH�UHYLVWH�WDQWR�LQWHUpV�SDUD�OD�KLGUiXOLFD�
IOXYLDO�FRPR�OR�HV�OD�UHVLVWHQFLD�DO�IOXMR��
�
6H� SODQWHD� FRPR� REMHWLYR� JHQHUDO� GHO� SUHVHQWH� WUDEDMR� HO� LQWHQWDU� HYDOXDU� H[SUHVLRQHV�
H[LVWHQWHV�\�FDOLEUDU�RWUDV�QXHYDV��TXH�SHUPLWDQ�HVWLPDU�GH�XQD�IRUPD�IiFLO��ORV�FRHILFLHQWHV�



� ���

GH�UHVLVWHQFLD�DO�IOXMR�HQ�FDXFHV�FRQ��FDUDFWHUtVWLFDV�VLPLODUHV�D�ODV�TXH�VH��SUHVHQWDQ�HQ�ODV�
FRUULHQWHV�GH� OD�]RQD�GH�HVWXGLR�HQ�HO�&DXFD�� UHVSHWDQGR�HO� UDQJR�GH�DSOLFDELOLGDG�TXH�VH�
REWHQJD�� � 6H� SUHWHQGH� SRU� OR� WDQWR�� UHDOL]DU� XQ� DQiOLVLV� H[KDXVWLYR� GH� ODV� GLIHUHQWHV�
H[SUHVLRQHV�XVDGDV� FRP~QPHQWH� HQ� KLGUiXOLFD� SDUD� REWHQHU� ORV� GLIHUHQWHV� FRHILFLHQWHV� GH�
UHVLVWHQFLD�DO�IOXMR�HQ�UtRV��HYDOXDQGR�VX�YHUGDGHUD�DSOLFDELOLGDG�D�OD�]RQD�GH�HVWXGLR���3DUD�
HVWR�HV�QHFHVDULR�UHFRJHU�LQIRUPDFLyQ�GH�FDPSR�\�GH�RILFLQD�TXH�VH�UHVXPLUi�HQ�XQD�EDVH�GH�
GDWRV�OD�FXDO�FRQWHQGUi�ODV�GLIHUHQWHV�YDULDEOHV�KLGUROyJLFDV��PRUIROyJLFDV�H�KLGUiXOLFDV�TXH�
VH�XWLOL]DUiQ�HQ�HO�HVWXGLR��OD�FXDO�WDPELpQ�SRGUi�VHUYLU�GH�DSR\R�SDUD�HVWXGLRV�SRVWHULRUHV��
3DUD� SURFHVDU� OD� LQIRUPDFLyQ� REWHQLGD� HV� QHFHVDULR� KDFHU� XQ� DQiOLVLV� HVWDGtVWLFR� ULJXURVR�
TXH� OOHYH� D� HYDOXDU� HO� FRPSRUWDPLHQWR� GH� ODV� HFXDFLRQHV� H[LVWHQWHV� \� D� REWHQHU� RWUDV�� GH�
IRUPD�TXH�VH�SXHGD�FRPR�FRQFOXVLyQ�GHO�HVWXGLR��UHFRPHQGDU�ODV�GH�PD\RU�DSOLFDELOLGDG�D�
ODV�FRQGLFLRQHV�GH�FDXFHV�GH�PRQWDxD�HQ�HO�'HSDUWDPHQWR�GHO�&DXFD��
�
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�
(O� � HVWXGLR� GH� OD� UHVLVWHQFLD� DO� IOXMR� HQ� FDXFHV� QDWXUDOHV� KD� RFXSDGR� HO� LQWHUpV� GH�
LQYHVWLJDGRUHV�HQ�GLIHUHQWHV�SDUWHV�GHO�PXQGR�� �HQ�GRQGH�VH�KDQ�GHVDUUROODGR�GLYHUVDV�
WHRUtDV�\�H[SUHVLRQHV�ODV�FXDOHV�SHUPLWHQ�HVWLPDU�ORV�FRHILFLHQWHV�GH�UHVLVWHQFLD�DO�IOXMR��
HO� SUREOHPD� VLHPSUH� VH� KD� FHQWUDGR� HQ� ORV� UDQJRV� WDQ� FRUWRV� TXH� HVWDV� H[SUHVLRQHV�
WLHQHQ�SDUD�DSOLFDUVH��ODV�FRQGLFLRQHV�SDUWLFXODUHV�HQ�ODV�TXH�IXHURQ�GHVDUUROODGDV�\�TXH�
PXFKDV� YHFHV� QR� VH� WLHQH� LQIRUPDFLyQ� VREUH� HVWRV� DVSHFWRV� OR� TXH� KDFH� TXH� VH� XVHQ�
LQFRUUHFWDPHQWH��
�
(Q� QXHVWUR� SDtV� HVWXGLRV� GH� HVWDV� FDUDFWHUtVWLFDV� VH� KDQ� GHVDUUROODGR� VROR� HQ� OD�
8QLYHUVLGDG�1DFLRQDO�GH�&RORPELD��VHGH�0HGHOOtQ��DEDUFDQGR�OD�]RQDV�GH�5LVDUDOGD�\�
$QWLRTXLD� �3RVDGD�� ������� OD� UHVLVWHQFLD� DO� IOXMR� HQ� FDXFHV� QDWXUDOHV� KD� VLGR� WDPELpQ�
HVWXGLDGD�SDUFLDOPHQWH�SRU�HO�JUXSR�GH� ,QJHQLHUtD�+LGURPpWULFD�GH� OD�8QLYHUVLGDG�GHO�
&DXFD� �/HPRV�� ��������� SHUR� QR� VH� WLHQHQ� GDWRV� UREXVWRV� GH� RWUDV� H[SHULHQFLDV� HQ� HO�
'HSDUWDPHQWR�GHO�&DXFD���
�
�
�
�
�
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�
(O�'HSDUWDPHQWR�GH�&DXFD� HV� RULJHQ�GH�XQ�JUDQ�Q~PHUR� GH� FRUULHQWHV� TXH� DOLPHQWDQ�
IXHQWHV�GH�DJXD�GH�JUDQ�LQWHUpV�SDUD�HO�SDtV��OR�TXH�KDFH�GH�YLWDO�LPSRUWDQFLD�VX�HVWXGLR�
SDUD�IXWXURV�DSURYHFKDPLHQWRV�GH�ORV�UHFXUVRV�KLGUiXOLFRV��
�
/D� HVWLPDFLyQ� GH� OD� UHVLVWHQFLD� DO� IOXMR� HQ� FDQDOHV� QDWXUDOHV� HV� HVHQFLDO� SDUD� OD�
UHDOL]DFLyQ� GH� GLVHxRV� HIHFWLYRV� GH� SUR\HFWRV� UHODFLRQDGRV� FRQ� UHFXUVRV� KLGUiXOLFRV��
SXHV�HV�XQ� IDFWRU�GH�JUDQ� LPSRUWDQFLD�SDUD�FiOFXORV�H[DFWRV�GH� UDWDV�GH� WUDQVSRUWH�GH�
VHGLPHQWRV�� GHWHUPLQDFLyQ� GH� FDXGDOHV� HFROyJLFRV�� HVWLPDFLyQ� GH� QLYHOHV� GH�
LQXQGDFLyQ�� HVWDELOLGDG� GH� FDXFHV� \� FDQDOHV�� GLVHxR� GH� YtDV� DFXiWLFDV�� HWF�� � � (O�
'HSDUWDPHQWR�GHO�&DXFD�SUHVHQWD�JUDQGHV�IDOHQFLDV�HQ�HO�HVWXGLR�GH�VXV�IXHQWHV�KtGULFDV�
\�OD�LQIRUPDFLyQ�KLGUROyJLFD�HV�HVFDVD�\�GH�EDMD�FDOLGDG��OR�TXH�KDFH�QHFHVDULR�LQLFLDU�
HVWXGLRV� SURIXQGRV� GH� ORV� FDXFHV�� � $GHPiV�� ODV� FRQGLFLRQHV� KLGUROyJLFDV� \�
JHRPRUIROyJLFDV�SDUWLFXODUHV�GHO�'HSDUWDPHQWR�KDFHQ�TXH�SXHGD�UHVXOWDU�LQDSURSLDGR�HO�
XVR�GH� IyUPXODV� HPStULFDV� GHVDUUROODGDV� HQ�RWUDV� ODWLWXGHV� FRQ� FRQGLFLRQHV� HVSHFLDOHV�
SDUD� FDGD� ]RQD�� SDUD� OD� HVWLPDFLyQ� GH� OD� UHVLVWHQFLD� DO� IOXMR� HQ� FDXFHV� QDWXUDOHV�� /D�
FDUHQFLD�GH�H[SUHVLRQHV�GHVDUUROODGDV�SDUD�ODV�FDUDFWHUtVWLFDV�HVSHFtILFDV�GH�OD�UHJLyQ�GH�
OD�FXHQFD�GHO� UtR�&DXFD�XELFDGD�HQ� OD�]RQD�DQGLQD�GHO�'HSDUWDPHQWR�GHO�&DXFD��KDFH�
TXH�HVFRJHU�XQ�FRHILFLHQWH�GH�UHVLVWHQFLD�VH�FRQYLHUWD�HQ�XQD�ODERU�WRWDOPHQWH�VXEMHWLYD���
EDVDQGR�VX�H[DFWLWXG�HQ�OD�H[SHULHQFLD�GH�OD�SHUVRQD�TXH�UHDOLFH�OD�HVWLPDFLyQ��
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��
(YDOXDU� H[SUHVLRQHV� H[LVWHQWHV� \� FDOLEUDU� RWUDV� TXH� SHUPLWDQ� HVWLPDU� ORV� FRHILFLHQWHV� GH�
UHVLVWHQFLD�DO�IOXMR�HQ�DOJXQRV�FDXFHV�QDWXUDOHV�GH�OD�FXHQFD�GHO�UtR�&DXFD��

�
�������(63(&Ë),&26�
�
•� 2EWHQHU�XQD�EDVH�GH�GDWRV�SDUD�DOJXQDV�FRUULHQWHV�QDWXUDOHV�GH�OD�FXHQFD�GHO�UtR�&DXFD��

OD� FXDO� FRQWHQGUi� UHJLVWURV� GH� FDXGDOHV�� XQD� GHVFULSFLyQ� � GH� DOJXQDV� YDULDEOHV�
PRUIROyJLFDV�GH�ORV�FDXFHV�FRPR�OD�JHRPHWUtD��OD�FDUDFWHUL]DFLyQ�GHO�PDWHULDO�GHO�OHFKR�
GHO� FDXFH� \� YDULDEOHV� KLGUiXOLFDV�� \� XQ� UHJLVWUR� IRWRJUiILFR� GHWDOODGR� GH� ORV� FDXFHV�
HVWXGLDGRV��

�
•� (VWLPDU�HO�FRHILFLHQWH�GH�UXJRVLGDG�GH�0DQQLQJ�\�HO�FRHILFLHQWH�GH�IULFFLyQ�GH�'DUF\�±�

:HLVEDFK��HQ�DOJXQRV�FDXFHV�QDWXUDOHV�GH�OD�FXHQFD�GHO�UtR�&DXFD��
�
•� &RPSDUDU�ORV�YDORUHV�GH�0DQQLQJ�\�'DUF\�±�:HLVEDFK�REWHQLGRV�HQ�HO�FDPSR��FRQ�ORV�

UHVXOWDGRV�DUURMDGRV�SRU�ODV�H[SUHVLRQHV�GHVDUUROODGDV�HQ�RWUDV�SDUWHV�GHO�PXQGR��
�

•� 2EWHQHU� QXHYDV� H[SUHVLRQHV� TXH� SHUPLWDQ� HVWLPDU� ORV� YDORUHV� GHO� FRHILFLHQWH� GH�
UHVLVWHQFLD�DO�IOXMR�GH� �0DQQLQJ�\�HO�IDFWRU�GH�IULFFLyQ�GH�'DUF\�±�:HLVEDFK��SDUD�ODV�
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FRQGLFLRQHV� UHLQDQWHV� HQ� OD� ]RQD� GH� HVWXGLR�� \� HQFRQWUDU� FRQ� pVWRV� HO� FRHILFLHQWH� GH�
UHVLVWHQFLD�DO�IOXMR�GH�&KH]\��
�

•� 5HFRPHQGDU� ODV� HFXDFLRQHV� PDV� DSURSLDGDV� SDUD� OD� ]RQD� GH� HVWXGLR� \� VX� UDQJR� GH�
DSOLFDELOLGDG��
�
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)LJXUD�����8ELFDFLyQ�]RQD�GH�HVWXGLR�D�QLYHO�QDFLRQDO��]RQD�DPDULOOD�'HSDUWDPHQWR�GHO�
&DXFD��� �3RVWJUDGR� HQ� � $SURYHFKDPLHQWR� GH� 5HFXUVRV� +LGUiXOLFRV�� 8QLYHUVLGDG�
1DFLRQDO�GH�&RORPELD�6HGH�0HGHOOtQ��+,'52�6,*�-DYD���������

�
�
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)LJXUD� ��� � 8ELFDFLyQ� ]RQD� GH� HVWXGLR� D� QLYHO� GHSDUWDPHQWDO� �]RQDV� DPDULOODV���
�3RVWJUDGR�HQ� �$SURYHFKDPLHQWR�GH�5HFXUVRV�+LGUiXOLFRV��8QLYHUVLGDG�1DFLRQDO�GH�
&RORPELD�6HGH�0HGHOOtQ��+,'52�6,*�-DYD���������

��
�

'HQWUR� GHO� 'HSDUWDPHQWR� GHO� &DXFD�� HO� HVWXGLR� VH� DJUXSy� HQ� ORV� PXQLFLSLRV� GH� 3XUDFp��
3RSD\iQ��7LPEtR��&DMLEtR�\�3LHQGDPy��FRORU�DPDULOOR����

�
(O�HVWXGLR�VH�UHDOL]y�HQ�GLHFLRFKR�FRUULHQWHV�GH�OD�FXHQFD�GHO�5tR�&DXFD�XELFDGDV�
SULQFLSDOPHQWH�HQ�ORV�DOUHGHGRUHV��GH�OD�FLXGDG�GH�3RSD\iQ�\�DO�VXU�GHO�9DOOH�GHO�&DXFD����
/DV�FRUULHQWHV��HVWXGLDGDV�IXHURQ��4XHEUDGD�6DWp��4XHEUDGD�/D�9LXGD��5tR�6DODGR��5tR�
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5tR�7XQtD�����/RV�GHWDOOHV�VREUH�OD�XELFDFLyQ�GH�FDGD�XQR�GH�ORV�OXJDUHV�GH�HVWXGLR�GH�ODV�
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(Q�HO�PDUFR�WHyULFR�VH�LQFOX\HQ�ODV�HFXDFLRQHV�JHQHUDOHV�GH�OD�UHVLVWHQFLD�DO�IOXMR�XQLIRUPH��
UHVDOWDQGR� ODV� PiV� XWLOL]DGDV� \� ORV� FRHILFLHQWHV� TXH� VH� HVFRJHUiQ� SDUD� HQFRQWUDU� HQ� HO�
HVWXGLR�� DGHPiV�� VH� LQWURGXFHQ� ODV� FDUDFWHUtVWLFDV� GH� ODV� IXHQWHV� D� HVWXGLDU�� \� VH� KDFH� XQ�
UHFXHQWR� GH� ODV� GLVWLQWDV� DSUR[LPDFLRQHV� TXH� GLIHUHQWHV� DXWRUHV� HQ� WRGR� HO� PXQGR� KDQ�
SURSXHVWR�SDUD� ORV� FRHILFLHQWHV� VHOHFFLRQDGRV�SDUD� HO� HVWXGLR�� �7DPELpQ�� VH� GHVDUUROOD� XQ�
DSDUWDGR�HVSHFtILFR�SDUD�H[SOLFDU�ODV�EDVHV�HVWDGtVWLFDV�TXH�VH�XVDURQ�HQ�HO�HVWXGLR��
�
�����(&8$&,21(6�'(�5(6,67(1&,$�$/�)/8-2�81,)250(��
��
/D�UHVLVWHQFLD�DO�IOXMR�YDUtD�FRQ�XQ�JUDQ�Q~PHUR�GH�YDULDEOHV�FRPR��
�� �3URIXQGLGDG�GHO�IOXMR�\��UDGLR�KLGUiXOLFR�
�� 9HORFLGDG�PHGLD� TXH� HV� LQFOXLGD� HQ� Q~PHURV� DGLPHQVLRQDOHV� FRPR� HO� GH�5H\QROGV� R�

)URXGH��
�� 5XJRVLGDG�GHO�OHFKR�\�SDUHGHV�ODWHUDOHV�
�� *HRPHWUtD�GHO�FDQDO�
�� 9HJHWDFLyQ�
�� 6LQXRVLGDG�GHO�FDQDO�
�� 0RYLOLGDG�GHO�OHFKR�\�IRUPDV�GHO�PLVPR�
�� 3RURVLGDG�GHO�OHFKR�
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�� 6HGLPHQWR�VXVSHQGLGR�
�� &RQGLFLRQHV� FUtWLFDV� GHO� IOXMR� SDUD� LQLFLR� GH� WUDQVSRUWH� GH� VHGLPHQWRV�� �5DKPH\HU��
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�
/D� PD\RUtD� GH� ODV� IyUPXODV� SUiFWLFDV� GH� IOXMR� VH� SXHGHQ� H[SUHVDU� PHGLDQWH� OD� VLJXLHQWH�
HFXDFLyQ�JHQHUDO��
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9 � �YHORFLGDG�PHGLD�
& � �IDFWRU�GH�OD�UHVLVWHQFLD�DO�IOXMR�
5 � �UDGLR�KLGUiXOLFR�

I6 � �SHQGLHQWH�GH�OD�OtQHD�GH�HQHUJtD�

I6 � � �6 �HQ�IOXMR�XQLIRUPH�

�6 � �SHQGLHQWH�GH�OD�VROHUD�GHO�FDQDO�
[��\� �H[SRQHQWHV�
�
(O�LQJHQLHUR�IUDQFpV�$QWRQLR�&KH]\�HQ������HVWXYR�GHVDUUROODQGR�OD�TXH�SRVLEOHPHQWH�IXH�
OD�SULPHUD�IyUPXOD�GH�IOXMR�XQLIRUPH��FRQRFLGD�FRPR�HFXDFLyQ�GH�&KH]\�\�TXH�VH�H[SUHVD�
GH�OD�VLJXLHQWH�PDQHUD���&KRZ��9��7������������
�
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0XFKRV�LQWHQWRV�VH�KDQ�KHFKR�KDVWD�QXHVWURV�GtDV�SDUD�GDU�H[SUHVLRQHV�DO�FRHILFLHQWH�& GH�
&KH]\��DOJXQDV�GH�ODV�FXDOHV�VH�LQGLFDQ�D�FRQWLQXDFLyQ��
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0HGLDQWH� XQ� WUDEDMR� HQWHUDPHQWH� WHyULFR� HVWH� DXWRU� UXVR� GHGXMR� XQD� H[SUHVLyQ� SDUD� HO�
FiOFXOR�GH�& �HQ�IXQFLyQ�GHO�FRHILFLHQWH�GH�UHVLVWHQFLD�GH�0DQQLQJ�� Q ��\�HO�UDGLR�KLGUiXOLFR�
VLQ�QLQJ~Q�WLSR�GH�OLPLWDQWHV��HQ�ORV�YDORUHV�GH�5 �D�XWLOL]DU��
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'H�ODV�DQWHULRUHV�HFXDFLRQHV��OD�GH�0DQQLQJ�KD�VLGR�OD�PiV�XVDGD�SDUD�UHVROYHU�SUREOHPDV�
GH� IOXMR� OLEUH� \� OD� GH�'DUF\� ±�:HLVEDFK� SDUD� IOXMR� D� SUHVLyQ�� � 6LQ� HPEDUJR�� ODV� GRV� VRQ�
DSOLFDEOHV� HQ� DPERV� FDVRV� \� VRQ� ODV� TXH� VH� KDQ� GHFLGLGR� HVFRJHU� SDUD� HVWH� HVWXGLR� GH�
FRHILFLHQWHV�GH�UHVLVWHQFLD�HQ�FDXFHV�QDWXUDOHV��
�
(O� WpUPLQR� ³UHVLVWHQFLD� DO� IOXMR´� VH� XVD� DPSOLDPHQWH� SDUD� GHVFULELU� OD� UHODFLyQ� HQWUH� OD�
YHORFLGDG� FRUWDQWH� \� OD� YHORFLGDG�PHGLD� GHO� IOXMR�� OR� TXH� SHUPLWH� HQFRQWUDU� D� VX� YH]� OD�
UHODFLyQ�HQWUH�ORV�FRHILFLHQWHV�GH�UHVLVWHQFLD�Q�\�I��WDO�FRPR�VH�YH�D�FRQWLQXDFLyQ��
�
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�
/D� HFXDFLyQ� DQWHULRU� VH� SXHGH� UHODFLRQDU� FRQ� ORV� FRHILFLHQWHV� GH� UHVLVWHQFLD� DO� IOXMR� GH�
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�/D�HFXDFLyQ������SXHGH�DSOLFDUVH�SDUD�FRHILFLHQWHV�GH�UHVLVWHQFLD�SDUD�PRPHQWXP�y�HQHUJtD�
HQ�XQ�SXQWR��HQ�XQD�VHFFLyQ�WUDQVYHUVDO�y�HQ�XQ�WUDPR�GHO�FDQDO��
�
7HyULFDPHQWH� QR� HV� FODUD� OD� YHQWDMD� HQWUH� XQR� \� RWUR� FRHILFLHQWH�� � +LVWyULFDPHQWH�� � HO�
FRHILFLHQWH� I �GH�'DUF\�±:HLVEDFK�WLHQH�OD�YHQWDMD�GH�HVWDU�GLUHFWDPHQWH�UHODFLRQDGR�FRQ�
HO� GHVDUUROOR� GH� OD�PHFiQLFD� GH� IOXLGRV�� � (O� Q � GH�0DQQLQJ� HV� DPSOLDPHQWH� XWLOL]DGR� HQ�
SDtVHV�FRPR�ORV�(VWDGRV�8QLGRV��GRQGH�SRVHHQ�H[WHQVDV�H[SHULHQFLDV�FRQ�HO�PLVPR��
�
(O�FRPSRUWDPLHQWR�GH�HVWRV�FRHILFLHQWHV�HVWi�HQ�IXQFLyQ�GH�GLYHUVRV�SDUiPHWURV�FRPR��
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I���� �IXQFLyQ�GH�
5 � �UDGLR�KLGUiXOLFR�
[G  �WDPDxR�GH�OD�SDUWtFXOD�SDUD�HO�FXDO�HO�SRUFHQWDMH� [ �GH�ODV�SDUWtFXODV�HV�PHQRU�

H5 � �Q~PHUR�GH�5H\QROGV�GHO�IOXMR�
) � �Q~PHUR�GH�)URXGH�GHO�IOXMR�
ϕ � �LQIOXHQFLD�GH�OD�IRUPD�GH�OD�VHFFLyQ�WUDQVYHUVDO�
1� � �YDORUDFLyQ�GH�OD�QR�XQLIRUPLGDG�GHO�FDQDO�HQ�SODQWD�
,� �� �JUDGR�GH�LQHVWDELOLGDG�GHO�IOXMR�

&

6
τ
τ  �SDUiPHWUR�GH�PRYLOLGDG�GHO�VHGLPHQWR�

�η � �UHSUHVHQWDFLyQ�QR�GLPHQVLRQDO�GH�OD�YDULDFLyQ�ODWHUDO�GH�OD�UXJRVLGDG�GH�ODV�SDUHGHV�D��
OR�ODUJR�GHO�SHUtPHWUR�PRMDGR�HQ�OD�VHFFLyQ�WUDQVYHUVDO�DO�IOXMR�
�
/D�LPSRUWDQFLD�GH�HVWRV�SDUiPHWURV�GHSHQGHUi�GH�ODV�EDVHV�WHyULFDV�GH�ODV�FXDOHV�VH�SDUWD�\�
GH�OD�]RQD�GH�HVWXGLR�TXH�VH�FRQVLGHUH��\D�VHD�HQ�FDXFHV�GH�PRQWDxD�R�HQ�WLHUUDV�EDMDV��ORV�
TXH�WLHQHQ�XQDV�FDUDFWHUtVWLFDV�PX\�GLVWLQWLYDV���<HQ�������������
�
�
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�
/RV�UtRV�GH�PRQWDxD�VH�FDUDFWHUL]DQ�SRU�DOWDV�SHQGLHQWHV��JUDQ�YDULDFLyQ�GHO�WDPDxR�GH�ORV�
VHGLPHQWRV�\�XVXDOPHQWH�SURIXQGLGDGHV�GHO�DJXD�HQ�RUGHQ�GH�PDJQLWXG�VLPLODUHV�DO�WDPDxR�
GHO�PDWHULDO�GHO�OHFKR��
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,QYHVWLJDGRUHV� KDQ� GHILQLGR� XQ� UtR� GH� PRQWDxD� FRPR� XQD� FRUULHQWH� HQ� XQ� iUHD� FRQ�
WRSRJUDItD�DEUXSWD�\�SHQGLHQWHV�HQ�XQ�UDQJR�GH�����D�����R�PiV�����/D�FRQILJXUDFLyQ�GH�UtRV�
GH�PRQWDxD�YDUtD�GHVGH�OD�IRUPDFLyQ�WtSLFD�GH�VDOWRV�\�HVWDQTXHV�FRQ�SHTXHxDV�SHQGLHQWHV�
�����±��������D�OHFKR�SODQR����������\�KDVWD�FDQDOHV�FRQ�XQD�VHULH�GH�VDOWRV�HQ�HVWDQTXHV�
SDUD� SHQGLHQWHV� WDQ� DOWDV� FRPR� ���� �/ySH]�� ����������� (O� PDWHULDO� GHO� OHFKR� HVWi�
FRPSXHVWR�SRU�DUHQDV��JUDYDV��FDQWRV�\�EORTXHV�FRQ�GLiPHWURV�SURPHGLR�SRU�HQFLPD�GH�ORV�
��y���PHWURV��
�
/D�UHVLVWHQFLD�DO�IOXMR�HV�DOWD�\�ODV�SpUGLGDV�GH�HQHUJtD�VH�LQFUHPHQWDQ�SRU�OD�IRUPDFLyQ�GH�
WXUEXOHQFLD�\�VDOWRV�KLGUiXOLFRV�DJXDV�DEDMR�GH�ORV�FDQWRV�URGDGRV��/ySH]���������������8QR�
GH� ORV� SULQFLSDOHV� SUREOHPDV� HQ� OD� DSOLFDFLyQ� GH� ODV� IyUPXODV� GH� 0DQQLQJ� R� 'DUF\� ±
:HLVEDFK� HV� TXH� VH� UHTXLHUHQ� H[SUHVLRQHV� SDUD� Q � \� I � � SXHV� ORV� YDORUHV� H[SOtFLWRV� \�
HFXDFLRQHV�GH�HVWH�WLSR�KDQ�VLGR�GHVDUUROODGDV�SULQFLSDOPHQWH�SDUD�UtRV�HQ�WLHUUDV�EDMDV�\�QR�
VRQ�DSOLFDEOHV�D�UtRV�GH�PRQWDxD�SRU�ODV�VLJXLHQWHV�UD]RQHV��
�
�� (O�PDWHULDO�GHO�OHFKR�HQ�ORV�UtRV�GH�PRQWDxD�HV�JHQHUDOPHQWH�PX\�JUXHVR��PLHQWUDV�TXH�

ORV�UtRV�GH�WLHUUDV�EDMDV�SRVHHQ�DUHQDV�\�OHFKRV�GH�JUDYD��
�
�� /DV�SHQGLHQWHV�GHO�OHFKR�HQ�UtRV�GH�PRQWDxD�VRQ�WtSLFDPHQWH�PD\RUHV�TXH�ODV�GH�ORV�UtRV�

GH�WLHUUDV�EDMDV��SRU�OR�TXH�OD�SUHVLyQ�GHO�DJXD�HQ�XQ�SXQWR�QR�VH�PLGH�QRUPDOPHQWH�DO�
IRQGR�GHO�FDXFH��

�
�� /D�UXJRVLGDG�UHODWLYD��UHODFLyQ�HQWUH�HO�WDPDxR�GHO�PDWHULDO�GHO�OHFKR�\�OD�SURIXQGLGDG�

GHO�UtR��HV�PXFKR�PD\RU�HQ�ORV�UtRV�GH�PRQWDxD��5LFH�������������
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/RV�UtRV�XELFDGRV�HQ�WLHUUDV�EDMDV�SUHVHQWDQ�SHQGLHQWHV�PHQRUHV�D�������5LFH�������������
VRQ� GHQRPLQDGRV� WDPELpQ� UtRV� GH� JUDGLHQWH� EDMR� �+RVVHLQ�� ������������ HVWRV� UtRV� WLHQHQ�
FRPR� PDWHULDO� GH� OHFKR� SULQFLSDOPHQWH� JUDYDV� \�R� DUHQDV�� FRQ� WDPDxR� PHGLR� GH� ODV�
SDUWtFXODV�GHO�OHFKR�PHQRU�D����PP��)HUUR�������������WDPDxR�TXH�LQFOX\H�ODV�JUDYDV�PX\�
JUXHVDV��+DUUHOVRQ������������$OJXQRV�DXWRUHV�KDQ�WRPDGR�FRPR�FULWHULR�SDUD�FODVLILFDU�OD�

UXJRVLGDG�GHO�OHFKR�OD�VXPHUJHQFLD�UHODWLYD��� 
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�� 5XJRVLGDG�LQWHUPHGLD���� ������5�G���������
�� 5XJRVLGDG�EDMD���� � 5�G���!�����
�
/DV� GRV� SULPHUDV� FODVLILFDFLRQHV� HVWiQ� DVRFLDGDV� FRQ� FRUULHQWHV� GH� DOWR� JUDGLHQWH�
�&RORVLPR�������������
�
2WURV� DXWRUHV� KDQ� UHDOL]DGR� HVWD� FODVLILFDFLyQ� KDFLHQGR� XVR� GH� OD� UHODFLyQ� SURIXQGLGDG� \�
GLiPHWUR� GH� OD� SDUWtFXOD� ( )[GK � � SDUD� HO� FXDO� XQ� SRUFHQWDMH� [ � GH� ODV� SDUWtFXODV� WLHQH� XQ�
GLiPHWUR�PHQRU�TXH�G[���3DUD�HO�FDVR�GH�ORV�UtRV�GH�WLHUUDV�EDMDV��HVWD�UHODFLyQ�GHEH�VHU�K�G���
!����y�K�G���!����VHJ~Q�HO�WDPDxR�FDUDFWHUtVWLFR�TXH�VH�XVH��)HUUR�������������
�
(Q�HVWH�WLSR�GH�FRUULHQWHV��OD�UHVLVWHQFLD�DO�IOXMR�KD�VLGR�DQDOL]DGD�GH�GRV�IRUPDV���
&RHILFLHQWH�GH�UHVLVWHQFLD� IRUPDGR�SRU�HO�HIHFWR�GH� OD� UXJRVLGDG�GHO�JUDQR�\� OD� UXJRVLGDG�
SRU�ODV�IRUPDV�GHO�IRQGR��OODPDGD�VHSDUDFLyQ�OLQHDO�GH�OD�UHVLVWHQFLD�GHO�FDQDO��
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I  �FRHILFLHQWH�GH�IULFFLyQ�WRWDO�
I ′  �FRHILFLHQWH�GH�IULFFLyQ�GHELGR�D�OD�UXJRVLGDG�GHO�JUDQR�
I ′′  �FRHILFLHQWH�GH�IULFFLyQ�GHELGR�D�ODV�IRUPDV�GHO�IRQGR�
Q � �FRHILFLHQWH�GH�UXJRVLGDG�WRWDO�
Q′ �FRHILFLHQWH�GH�UXJRVLGDG�GHELGR�D�HO�JUDQR�
Q ′′  �FRHILFLHQWH�GH�UXJRVLGDG�GHELGR�D�ODV�IRUPDV�GHO�OHFKR��
�
�
/D�DSUR[LPDFLyQ�QR�OLQHDO�GH�OD�UHVLVWHQFLD�GHO�FDQDO���PDQHMD�IDFWRUHV�VLPSOHV�HQ�GRQGH�HO�
FRHILFLHQWH�GH�UHVLVWHQFLD�QR�HV�GLYLGLGR�HQ�UXJRVLGDG�GHO�JUDQR�\�UXJRVLGDG�SRU�ODV�IRUPDV�
GHO� OHFKR�� FRPR� HQ� ODV� DSUR[LPDFLRQHV� SRU� VXSHUSRVLFLyQ� OLQHDO� PHQFLRQDGDV�
DQWHULRUPHQWH���
�
/D� PD\RUtD� GH� ODV� DSUR[LPDFLRQHV� QR� OLQHDOHV� H[LVWHQWHV� IXHURQ� GHULYDGDV� D� SDUWLU� GH�
DQiOLVLV�GLPHQVLRQDO�\�DMXVWH�HVWDGtVWLFR�GH�GDWRV�R�SDUiPHWURV�FRQVLGHUDGRV�HQ�ORV�HVWXGLRV��
�<HQ�� ���������� � � /DV� H[SUHVLRQHV� \� PHWRGRORJtDV� FLWDGDV� HQ� HVWH� WUDEDMR� SHUWHQHFHQ� DO�
JUXSR�GH�ODV�DSUR[LPDFLRQHV�QR�OLQHDOHV��\D�TXH�ODV�H[SUHVLRQHV�HQFRQWUDGDV�HQ�OD�OLWHUDWXUD�
DQDOL]DGD� SDUD� OHFKRV� GH�PDWHULDO� JUXHVR� �FRQGLFLyQ� WtSLFD� TXH� HVSHUD� HQFRQWUDUVH� HQ� ORV�
FDXFHV�HQ��OD�]RQD�$QGLQD�&DXFDQD���SHUWHQHFHQ�D�HVWH�JUXSR��/DV�DSUR[LPDFLRQHV�OLQHDOHV�
HQFRQWUDGDV� HQ� OD� UHYLVLyQ�ELEOLRJUiILFD� VRQ�DSOLFDEOHV� D� FDXFHV� FRQ� OHFKR�GH� DUHQD�� FDVR�
TXH�QR�HVSHUD�HQFRQWUDUVH�HQ�OD�]RQD�GH�HVWXGLR���
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FROHFFLyQ�GH�HIHFWRV�GH�WRGDV�ODV�FDUDFWHUtVWLFDV�GH�UXJRVLGDG�GHO�FDQDO��
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IRUPDV��GHVGH�VHOHFFLRQDQGR�YDORUHV�UHSUHVHQWDWLYRV�GH�WDEODV�SUHHVWDEOHFLGDV�KDVWD�XVDQGR�
GDWRV�GH�FDPSR�\�DSOLFDQGR�FRQFHSWRV�GH�HQHUJtD�\�SpUGLGD�GH�FDEH]D�SDUD�XQ� WUDPR�GHO�
FDQDO����3URFHGLPLHQWRV�GH�HVWH�WLSR�KDQ�VLGR�XVDGRV�SRU�8�6��*HRORJLFDO�6XUYH\��\�IRUPDQ�
SDUWH��MXQWR�D�XQ�UHJLVWUR�IRWRJUiILFR�GH�ODV�FRUULHQWHV��GH�XQR�GH�ORV�PpWRGRV�HPSOHDGRV�SRU�
ORV� PLHPEURV� GH� HVWH� VHUYLFLR� SDUD� OD� LGHQWLILFDFLyQ� GHO� FRHILFLHQWH� GH� UXJRVLGDG� GH�
0DQQLQJ��� �/RV�YDORUHV�GHO� Q �GH�0DQQLQJ�GH�HVWH�PpWRGR�IRWRJUiILFR�IXHURQ�HVWLPDGRV�D�
SDUWLU�GH�ODV�PHGLGDV�GH�FDXGDO��ORV�SHUILOHV�GH�OD�VXSHUILFLH�GHO�DJXD��\�ODV�SURSLHGDGHV�GH�
ODV�RULOODV�GHILQLGDV�SRU�PiV�GH�GRV�VHFFLRQHV�WUDQVYHUVDOHV�HQ�FDGD�FDVR��3DUD�XQ�FDVR�HQ�
TXH�KD\�1�VHFFLRQHV�WUDQVYHUVDOHV��VH�WLHQH�OD�VLJXLHQWH�HFXDFLyQ��
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MM/ ��− ��� �GLVWDQFLD�HQWUH�ODV�VHFFLRQHV�M���\�M����)UHQFK������������
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Y ���� ��YHORFLGDG�GHO�DJXD�HQ�FDGD�iUHD�HOHPHQWDO�
9 ��� �YHORFLGDG�PHGLD�GH�OD�VHFFLyQ��
�
3DUD�HO�FiOFXOR�GH�ORV�YDORUHV�GH� Q �REVHUYDGRV�HQ�FDPSR�VH�DVXPLUi�XQ�YDORU�GH�α �LJXDO�D�
XQR� �IRUPD� GH� OD� VHFFLyQ� WUDQVYHUVDO� XQLIRUPH��� OD� H[DFWLWXG� GH� HVWH� VXSXHVWR� SDUD��
FRQGLFLRQHV�GH�FDXFHV�GH�PRQWDxD�VH�HYDOXDUi�HQ�HO�DSDUWDGR���GH�HVWH�LQIRUPH��
�
7DPELpQ�VH�KDQ�GHVDUUROODGR�PXFKDV�RWUDV�HFXDFLRQHV�HQ�GLIHUHQWHV�HVFHQDULRV��DOJXQDV�GH�
ODV� FXDOHV� VH� HQIRFDQ� HQ� HO� HIHFWR� GH� ODV� IRUPDV� GHO� OHFKR� \� RWUDV� UHODFLRQDQ� HO� UDGLR�
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KLGUiXOLFR� \� HO� WDPDxR� GHO�PDWHULDO� GHO� OHFKR�� FRPR� VH� SRGUi� REVHUYDU� HQ� ORV� VLJXLHQWHV�
QXPHUDOHV��
�

�
������ �*UXSR�����([SUHVLRQHV�HQ�IXQFLyQ�GHO�GLiPHWUR�GHO�PDWHULDO�GHO�OHFKR��
(O� WRPDU� HO� YDORU� GHO� FRHILFLHQWH� GH� UXJRVLGDG�GH�0DQQLQJ� VROR� HQ� IXQFLyQ� GHO� GLiPHWUR�
FDUDFWHUtVWLFR�TXH�VH�HVFRMD�GHO�PDWHULDO�GHO�OHFKR�HV�H[SOLFDGR�SRU�+HQGHUVRQ�����������DO�
HVSHFLILFDU� TXH� OD� HFXDFLyQ� GH� 0DQQLQJ� GHEH� DSOLFDUVH� HQ� ]RQDV� WRWDOPHQWH� UXJRVDV� \�
H[SRQH� XQ� JUiILFR� GRQGH� VH� REVHUYD� HO� FRPSRUWDPLHQWR� GH� OD� HFXDFLyQ� H[SXHVWD� SRU�
1LNXUDGVH�SDUD�IOXMR�FRQ�FRPSRUWDPLHQWR�WRWDOPHQWH�UXJRVR��
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DSUR[LPDGD� GH� XQD� PDQHUD� EXUGD� SRU� XQD� OtQHD� UHFWD� TXH� WLHQH� XQD� SHQGLHQWH� GH� �����
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(VWD� UHODFLyQ� LQGLFD� TXH� HO� FRHILFLHQWH� GH� UHVLVWHQFLD� GH�0DQQLQJ� HV� LQGHSHQGLHQWH� GH� OD�
SURIXQGLGDG�\�TXH�HVWH�YDUtD�FRQ�HO�WDPDxR�GHO�PDWHULDO�GHO�OHFKR��
�
3DUD�FDXFHV�QDWXUDOHV�

6
N �SXHGH�DVXPLUVH�SURSRUFLRQDO��DO�GLiPHWUR�FDUDFWHUtVWLFR�HVFRJLGR�

SDUD�HO�OHFKR� ( )[G ��HVWD�SURSRUFLyQ�HV�UHSUHVHQWDGD�GH�OD�VLJXLHQWH�PDQHUD��
�

���� [[V G&N = �
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[& � �FRQVWDQWH�TXH�FRUUHVSRQGH�D�ODV�FDUDFWHUtVWLFDV�GHO�GLiPHWUR�FDUDFWHUtVWLFR� [G �GHO�
PDWHULDO��0LOODU��������������
�
/D�YHQWDMD�TXH�RIUHFH�HVWH�WLSR�GH�H[SUHVLyQ�HV�TXH�VyOR�VH�QHFHVLWD�SDUD�VX�HYDOXDFLyQ�HO�
UHDOL]DU�XQD�FDUDFWHUL]DFLyQ�GH�OD�JUDQXORPHWUtD�GHO�OHFKR���9DULDGDV�H[SUHVLRQHV�HQ�IXQFLyQ�
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GHO�GLiPHWUR�KDQ�VLGR�SURSXHVWDV�HQ�GLVWLQWRV�HVFHQDULRV�SRU�PXFKRV�DXWRUHV��HQWH�ORV�FXDOHV�
VH�SXHGHQ�PHQFLRQDU��

�
�� 6WULFNOHU����������

³5tRV�FRQ�OHFKR�GH�JUDYD�HQ�6XL]D´���
�
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�� �������� GQ = ��G���HQ�P����
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³3DUD�PH]FODV� GH�PDWHULDOHV� GH� IRQGR� FRQ� XQD� VLJQLILFDWLYD� SURSRUFLyQ� GH�
WDPDxRV�JUDQXORPpWULFRV³�
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�� /DQH�\�&DUOVRQ��������
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�
�

�� $QGHUVRQ��������
([SUHVLyQ�HQFRQWUDGD�XVDQGR�GDWRV�GH�FDQDOHV�GH�ODERUDWRULR�\�UtRV�QDWXUDOHV�
FRQ�HOHPHQWRV�UHGRQGHDGRV�\�DQJXODUHV�FRQ�WDPDxRV�GHVGH�����������KDVWD�
�������P��FRQ�SHQGLHQWHV�GHO�FDQDO�PHQRUHV�DO�����
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([SUHVLyQ� ~WLO� HQ� OD� VHOHFFLyQ� GH� UXJRVLGDGHV� SRQGHUDGDV� SDUD� PRGHORV�
KLGUiXOLFRV� GH� IRQGR� ILMR�� DO� LJXDO� TXH� OD� H[SUHVLyQ� ���� SURSXHVWD� SRU�
6WULFNOHU��
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6HxDODURQ��TXH�ORV�GDWRV�DQDOL]DGRV�SRU�6WULFNOHU��IXHURQ�UHDOL]DGRV�D�SDUWLU�
GH�YDULDV�FRUULHQWHV�HV�6XL]D�TXH� WLHQHQ�IRQGRV�IRUPDGRV�SRU�PDWHULDOHV�GH�
JUDQXODFLyQ�JUXHVD�\�GRQGH�HO�IRQGR�HVWi�OLEUH�GH�RQGXODFLRQHV��
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������ *UXSR���� �([SUHVLRQHV�HQ�IXQFLyQ�GHO�GLiPHWUR�FDUDFWHUtVWLFR�GHO�PDWHULDO�GHO�
OHFKR�\�HO�UDGLR�KLGUiXOLFR��

6H�KDQ�GHVDUUROODGR�RWUDV�H[SUHVLRQHV�TXH�FRQVLGHUDQ�DGHPiV�GHO� WDPDxR�GHO�PDWHULDO�GHO�
OHFKR��HO�HIHFWR�GH�OD�SURIXQGLGDG�GHO�IOXMR�ODV�FXDOHV�WLHQHQ�OD�VLJXLHQWH�IRUPD��
�
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(QWUH������\������ODERUy�XQ�&RPLWp�GH�7UDEDMR�FUHDGR�SRU�OD�'LYLVLyQ�GH�+LGUiXOLFD�GH�OD�
6RFLHGDG� $PHULFDQD� GH� ,QJHQLHURV� &LYLOHV�� HO� FXDO� WXYR� FRPR� WUDEDMR� LQYHVWLJDU� WRGD� OD�
LQIRUPDFLyQ� H[LVWHQWH� D� OD� IHFKD� VREUH� ³)DFWRUHV� GH� )ULFFLyQ´� HQ� FDQDOHV� \� SURSRQHU�
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HFXDFLRQHV� SDUD� HO� FiOFXOR� GH� IOXMR� XQLIRUPH�� (VWD� FRPLVLyQ� SURSXVR� TXH� HO� IDFWRU� GH�
IULFFLyQ�GH�'DUF\�:HLVEDFK�SRGtD�FDOFXODUVH�FRQ�XQD�H[SUHVLyQ�GHO�WLSR�
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������ *UXSR� ��� � ([SUHVLRQHV� HQ� IXQFLyQ� GHO� UDGLR� KLGUiXOLFR� \� OD� SHQGLHQWH� GH�
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�� -DUUHWW��������
6X�WUDEDMR�VH�GHVDUUROOy�HQ�UtRV�FRQ�SHQGLHQWHV�HQ�HO�UDQJR�GH��������������G���HQWUH������
±����P��\�UDGLR�KLGUiXOLFR�HQ�HO�UDQJR�GH�������±�����P�����-DUUHWW�HIHFWXy����PHGLFLRQHV�
GH�FDXGDO�HQ����FRUULHQWHV�FRQ�DOWR�JUDGLHQWH�TXH�OH�SHUPLWLHURQ�FDOFXODU�HO�FRHILFLHQWH�
GH� UXJRVLGDG� GH�0DQQLQJ�� HO� FXDO� UHVXOWy� VHU� VHJ~Q� VXV� REVHUYDFLRQHV�� GLUHFWDPHQWH�
SURSRUFLRQDO� DO� JUDGLHQWH� GH� HQHUJtD� H� LQYHUVDPHQWH� SURSRUFLRQDO� DO� UDGLR� KLGUiXOLFR��
UHVXOWDQGR�HQ�XQD�H[SUHVLyQ�GH�OD�IRUPD��
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/D� IDFLOLGDG� HQ� HO� XVR� GH� OD� H[SUHVLyQ� ���� UDGLFD� HQ� TXH� QR� HV� QHFHVDULR� UHDOL]DU� XQ�
PXHVWUHR� GH� VHGLPHQWRV�� DFWLYLGDG� GLItFLO� GH� HMHFXWDU� HQ� XQ� FDXFH� GH�PRQWDxD�� � 3DUD�
FRQGLFLRQHV�GH�IOXMR�FDVL�XQLIRUPH�SXHGH�XVDUVH� :6 �HQ�OXJDU�GH� I6 � OR�TXH�HOLPLQD�HO�
SURFHGLPLHQWR�LWHUDWLYR�SUHVHQWH�HQ�OD�HFXDFLyQ�����FDXVDGR�SRU�HO�JUDGLHQWH�GH�HQHUJtD��
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&DEH�PHQFLRQDU�TXH�5RVJHQ������������HQ�VX�WUDEDMR�VREUH�FODVLILFDFLyQ�GH�FRUULHQWHV�
QDWXUDOHV�H[SXVR�HVWD�H[SUHVLyQ�FRPR�DSURSLDGD�SDUD�OD�HVWLPDFLyQ�GH� Q �HQ�FRUULHQWHV�
GH�PRQWDxD�FRQ�SHQGLHQWHV�DEUXSWDV�\�OHFKRV�GH�FDQWRV�\�EORTXHV��
�

������ *UXSR� ��� � ([SUHVLRQHV� HQ� IXQFLyQ� GHO� GLiPHWUR� GHO� PDWHULDO� GHO� OHFKR��
SHQGLHQWH�GH�IULFFLyQ�\�Q~PHUR�GH�)URXGH��
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VLGR�DGDSWDGD�SDUD�XVR�HQ�FDQDOHV�DELHUWRV��\D�TXH�HQ�JHQHUDO��VH�HVSHUD�TXH� Q �GHSHQGD�GHO�
Q~PHUR�GH�5H\QROGV�GHO� IOXMR��GH� OD� UXJRVLGDG�GH� OD� IURQWHUD�\�GH� OD� IRUPD�GH� OD�VHFFLyQ�
WUDQVYHUVDO� GHO� FDQDO�� FRPSRUWDPLHQWR� DQiORJR� DO� FRHILFLHQWH� GH� IULFFLyQ� I � GH� 'DUF\� ±�
:HLVEDFK�XWLOL]DGR�SDUD�GHWHUPLQDU�OD�UHVLVWHQFLD�GH�IOXMRV�HQ�WXEHUtDV���)UHQFK�������������
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SDUD�HOOR�HO�FRQFHSWR�GH�HQHUJtD�\�SpUGLGD�GH�FDEH]D�SDUD�WUDPRV�HQ�HO�FDQDO��
�
8Q� JUDQ� Q~PHUR� GH� LQYHVWLJDGRUHV� KDQ� EDVDGR� VXV� HVWXGLRV� HQ� OD� HFXDFLyQ� GH� 'DUF\� ±�
:HLVEDFK��SXHV�HV�GLPHQVLRQDOPHQWH�FRUUHFWD�\�WLHQH�EDVHV�ItVLFDV�VyOLGDV���6H�KD�SUHVWDGR�
HVSHFLDO� DWHQFLyQ� D� OD� HYDOXDFLyQ� GHO� HIHFWR� GHO� WDPDxR� GHO� PDWHULDO� GHO� OHFKR� VREUH� OD�
UHVLVWHQFLD�SDUD� IOXMR�XQLIRUPH�XVDQGR�HFXDFLRQHV�GHO� WLSR�GH�.HXOHJDQ�EDVDGDV�HQ� OD� OH\�
ORJDUtWPLFD�GH�OD�YHORFLGDG���+H\���������������
$�HVWH�UHVSHFWR��HQWUH������\������ODERUy�XQ�&RPLWp�GH�7UDEDMR�FUHDGR�SRU�OD�'LYLVLyQ�GH�
+LGUiXOLFD� GH� OD� 6RFLHGDG�$PHULFDQD� GH� ,QJHQLHURV� &LYLOHV�� HVWH� FRPLWp� FRPSXHVWR� SRU��
5�:�� &DUWHU�� +�$�� (LQVWHLQ�� -�� +LQGV�� 5�:� 3RZHO� \� (�� 6LOEHUPDQ�� WXYR� FRPR� WDUHD��
LQYHVWLJDU�WRGD�OD�LQIRUPDFLyQ�H[LVWHQWH�D�OD�IHFKD�VREUH�³)DFWRUHV�GH�)ULFFLyQ´�HQ�FDQDOHV��
\� SURSRQHU� HFXDFLRQHV� SDUD� HO� FiOFXOR� GH� IOXMR� XQLIRUPH�� � 'HVSXpV� GH� FXDWUR� DxRV� GH�
LQYHVWLJDFLyQ� \� WUDV� HVWXGLDU� PiV� GH� ���� GRFXPHQWRV�� HO� &RPLWp� GH� 7UDEDMR� H[SXVR� VX�
UHSRUWH��HO�FXDO�IXH�SXEOLFDGR�HQ�0DU]R�GH������HQ�OD�UHYLVWD�GH�+LGUiXOLFD�GH�OD�6RFLHGDG�
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IDFWRUHV�GH�IULFFLyQ�SDUD�JUDQGHV�UXJRVLGDGHV��FRPR�VH�SUHVHQWDQ�HQ�FDQDOHV�SHGUHJRVRV�GH�
DOWD� SHQGLHQWH�� HVWXGLDU� � IDFWRUHV� GH� IULFFLyQ� HQ� FDQDOHV� FRQ� IRQGR� PyYLO� \� GHWHUPLQDU�
FXiQGR�XQ�FDQDO�GH�IRQGR�ILMR�VH�FRQYLHUWH�HQ�XQ�FDQDO�FRQ�IRQGR�PyYLO��
�
(O� DQiOLVLV� GH� GLIHUHQWHV� HVWXGLRV� H[SHULPHQWDOHV� KHFKRV� SRU� OD� ³&RPLVLyQ� GH� 7UDEDMR´�
PXHVWUD�TXH�HO�IDFWRU�GH�IULFFLyQ�GH�OD�HFXDFLyQ�GH�'DUF\�±�:HLVEDFK�VH�SXHGH�FDOFXODU�FRQ�
XQD� HFXDFLyQ� VLPLODU� D� OD� REWHQLGD� SRU� 9RQ� .DUPDQ� \� 3UDQGWO� SDUD� WXEHUtDV� �&DQR��
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HQ�OD�OH\�ORJDUtWPLFD�GH�OD�GLVWULEXFLyQ�GH�YHORFLGDGHV�\�HQ�OD�VXPHUJHQFLD�UHODWLYD�
��G
K ��

OD�FXDO�SURSRUFLRQD�XQ�HUURU�HQ�OD�HVWLPDFLyQ�GH�± �HO������
�
�

���� �ORJ�����
��

+







= G

K
I �



� ���

%DWKXUVW� HQ� VX� WUDEDMR� GH� ����� DVXPH� OD� IRUPD� I
� � HQ� OXJDU� GH� I

� � � SDUD� OD� SDUWH�

L]TXLHUGD� GH� OD� H[SUHVLyQ�� FRQ� HO� ILQ� GH� H[SUHVDU� GLUHFWDPHQWH� FRQ� VX� HFXDFLyQ� OD�
UHODFLyQ�H[SOLFDGD�HQ������HQWUH�OD�YHORFLGDG�PHGLD�GHO�IOXMR�\�OD�YHORFLGDG�FRUWDQWH��
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'HVDUUROODURQ�XQD�H[SUHVLyQ�KDFLHQGR�XVR�GH�H[SHULPHQWRV�HQ�FDQDOHV�GH�ODERUDWRULR�
����� H[SHULHQFLDV� \� ��� DUUHJORV� GHO� OHFKR��� FRQ� FDXGDOHV� GH� ������ D� ����� VP� ��
SHQGLHQWHV�GH������D������\�DOWXUD�GH�OD�OiPLQD�GH�DJXD�GH������±�������P���OD�FXDO�
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�τ � �YDORU�FUtWLFR�GH� 6

τ �SDUD�LQLFLR�GH�WUDQVSRUWH�GH�VHGLPHQWRV�

&
τ �HV�HO� LQGLFDGRU�GH� ODV�FRQGLFLRQHV�GH�PRYLPLHQWR�UHLQDQWHV�HQ�HO� OHFKR�� � �3DUD�
YDORUHV� GH�
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(O� YDORU� GH�
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τ � SXHGH� DVXPLUVH� GH� UHVXOWDGRV� H[SHULPHQWDOHV� KDOODGRV� HQ� ODERUDWRULR�
�/HRSROG�� ����������� � 9DORUHV� GH�

&
τ � KDQ� VLGR� VXJHULGRV� SDUD� OHFKRV� GH� DUHQD� �6KLHOGV�

������� � \� SDUD� DTXHOORV� TXH� FRQWLHQHQ�PH]FODV� GH� DUHQD� \� JUDYD� �$FNHUV� \�:KLWH� ������
FRPR� FLWD� &RORVLPR� ������������ � (Q� HVWXGLRV� FRPR� ORV� GH� &RORVLPR� ������� \� +RVVHLQ�
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VXJHULGR� SRU� $FNHUV� \�:KLWH��� DO� LJXDO� TXH� HQ� OD� GLVFXVLyQ� VREUH� HO� WUDEDMR� GH� +RVVHLQ�
UHDOL]DGD�HQ�$EHUOH�������������FRQ�GDWRV�GH�UtRV�FRQ�OHFKR�GH�JUDYD�GH�OD�8QLYHUVLGDG�GH�
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UtRV�FRQ�OHFKR�GH�JUDYD�� ORFDOL]DGRV�HQ�&DQDGi��(VWDGRV�8QLGRV��5HLQR�8QLGR��1XHYD�
=HODQGD��,UODQGD�GHO�1RUWH�H�,WDOLD���(VWRV�GDWRV�VH�GLYLGLHURQ�HQ�GRV�JUXSRV��XQ�JUXSR�
GH�GDWRV�GHVWLQDGR�SDUD�OD�LQYHVWLJDFLyQ�\�HO�VHJXQGR�JUXSR�GH�GDWRV�XVDGR�SDUD�YDOLGDU�
OD� H[SUHVLyQ� SURSXHVWD�� � (O� REMHWLYR� GH� HVWH� DXWRU�� HV� HO� GH� FUHDU� XQD� H[SUHVLyQ� TXH�
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3DUD� GDU� FXPSOLPLHQWR� D� ORV� REMHWLYRV� LQLFLDOPHQWH� SURSXHVWRV� VH� KDFtD� QHFHVDULD� OD�
UHDOL]DFLyQ�GH�XQ�DUGXR�WUDEDMR�GH�DQiOLVLV�HVWDGtVWLFR���SDUD�OR�FXDO�VH�KDUi�XVR�GHO�VLVWHPD�
6366�SDUD�:LQGRZV�FUHDGR�\�GLVWULEXLGR�SRU�6366�,QF���HO�6366�³6WDWLVWLFDO�3DFNDJH�IRU�
WKH�6RFLDO�6FLHQVHV´�HV�XQ�SDTXHWH�HVWDGtVWLFR�GH�DQiOLVLV�GH�GDWRV�FRQ�PiV�GH����DxRV�GH�
DSOLFDFLyQ�HQ�OD�LQYHVWLJDFLyQ�GH�ODV�FLHQFLDV�VRFLDOHV�\�HFRQyPLFDV���&RQWLHQH�SURJUDPDV�
FDSDFHV�GH� UHDOL]DU� GHVGH�XQ� VLPSOH� DQiOLVLV� GHVFULSWLYR�KDVWD� GLIHUHQWHV� WLSRV�GH� DQiOLVLV�
PXOWLYDULDQWH� GH� GDWRV�� FRPR� SXHGHQ� VHU�� DQiOLVLV� GLVFULPLQDQWH�� DQiOLVLV� GH� UHJUHVLyQ��
FOXVWHU�� DQiOLVLV� GH� YDULDQ]D�� HWF��� � WDPELpQ� SHUPLWH� DQDOL]DU� VHULHV� WHPSRUDOHV�� REWHQHU�
WDEODV�GH�IUHFXHQFLDV�\��UHDOL]DU�JUiILFRV��HVWH�SURJUDPD�HV�XWLOL]DGR�HQ��OD�8QLYHUVLGDG�GHO�
&DXFD�SRU�ORV�'HSDUWDPHQWRV�GH�)tVLFD��4XtPLFD�\�0DWHPiWLFDV���VLHQGR�HVWH�~OWLPR�HO�TXH�
SUHVWy�OD�DVHVRUtD�QHFHVDULD�SDUD�VX�XVR�HQ�HO�HVWXGLR�GH�PRGHORV�QR�OLQHDOHV��HQ�HO�VLJXLHQWH�
FXDGUR�VH�PXHVWUD�XQ�UHVXPHQ�GH�ODV�SURSLHGDGHV�GHO�SDTXHWH�HVWDGtVWLFR�6366��
�
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&XDGUR������0yGXORV�GHO�6366��
%iVLFR� /HFWXUD�\�WUDQVIRUPDFLyQ�GH�GDWRV��(VWDGtVWLFD�%iVLFD��
3URIHVVLRQDO�6WDWLVWLFV� $QiOLVLV�FOXVWHU��DQiOLVLV�FOXVWHU�GH�N�PHGLDV��DQiOLVLV�

GLVFULPLQDQWH��DQiOLVLV�IDFWRULDO��DQiOLVLV�GH�HVFDODPLHQWR�
PXOWLGLPHQVLRQDO��DQiOLVLV�GH�SUR[LPLGDGHV�\�DQiOLVLV�GH�
ILDELOLGDG��

$YDQFHG�6WDWLVWLFV� 5HJUHVLyQ�ORJtVWLFD��PRGHORV�OLQHDOHV�ORJDUtWPLFRV��DQiOLVLV�
PXOWLYDULDQWH�GH�YDULDQ]D��UHJUHVLyQ�QR�OLQHDO��PRGHORV�SURELW��
&R[��.DSODQ�0HLHU�\�DQiOLVLV�GH�VXSHUYLYHQFLD��

7DEOHV� 7DEODV�GH�IUHFXHQFLDV�LQFOX\HQGR�YDULDEOHV�PXOWLUUHVSXHVWD��
7UHQG� $QiOLVLV�\�SUHGLFFLyQ�GH�VHULHV�WHPSRUDOHV��PRGHORV�GH�DMXVWH�

GH�FXUYDV��PRGHORV�GH�VXDYL]DGR�\�PpWRGRV�GH�HVWLPDFLyQ�GH�
PRGHORV�DXWR�UHJUHVLYRV��

&DWHJRULHV� $QiOLVLV�GH�FRUUHVSRQGHQFLDV�VLPSOH�\�P~OWLSOH���
�
�
������ 7HRUtD�QR�OLQHDO�GH�UHJUHVLyQ����
3DUD�PHQFLRQDU�HO� WHPD�GH� OD� UHJUHVLyQ�QR� OLQHDO� �\� ORV�PRGHORV�QR� OLQHDOHV��HV�QHFHVDULR�
KDFHU�XQD�EUHYH�LQWURGXFFLyQ�VREUH�ORV��PRGHORV�OLQHDOHV���/RV�PRGHORV�GH�UHJUHVLyQ�OLQHDO�
VRQ� DTXHOORV� HQ� ORV� TXH� ORV� SDUiPHWURV� Lβ � GHO�PRGHOR� DSDUHFHQ� OLQHDOPHQWH� FRPR� HQ� OD�
H[SUHVLyQ�������
�

���� MLM
S

L
LM< εβ +Χ= ∑

=�
��

1M �����������= �
�

Mβ � VH� FRQRFHQ�HQ� OD� OLWHUDWXUD�HVWDGtVWLFD�FRPR�FRHILFLHQWHV�GH� UHJUHVLyQ�� VRQ�FDQWLGDGHV�
GHVFRQRFLGDV�R�SDUiPHWURV�\�XQR�GH�ORV�REMHWLYRV�GHO�DQiOLVLV�GH�UHJUHVLyQ�HV�VX�HVWLPDFLyQ���
�
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�β �VH�GHILQH�SRU�FRQYHQFLyQ��FRPR�FHUR�R�XQR��VHJ~Q�VH�GHVHD�LQFOXLU�R�QR�HQ�HO�PRGHOR�
HVWH�FRHILFLHQWH��GHQRPLQDGR�LQWHUFHSWR�GHO�PRGHOR��

L; �VRQ�IDFWRUHV�TXH�UHSUHVHQWDQ�XQ�FRQMXQWR�GH�YDULDEOHV�QR�DOHDWRULDV��FRQRFLGDV�WDPELpQ�
FRPR� YDULDEOHV� LQGHSHQGLHQWHV� R� SUHGLFWRUDV��� GH� QDWXUDOH]D� FXDQWLWDWLYD� R� DO� PHQRV�
FRUUHVSRQGHQ�D�XQD�YDULDEOH� LQGLFDGRUD� �GXPP\��FRQ�YDORUHV� FHUR�R�XQR��SDUD� VHxDODU� OD�
SUHVHQFLD�R�DXVHQFLD�GH�DOJXQD�FDUDFWHUtVWLFD�TXH�DIHFWD�OD�YDULDEOH�GH�UHVSXHVWD� M< ���
�

M< � R� YDULDEOH� GH� UHVSXHVWD�� XQR� GH� ORV� SURSyVLWRV� GHO� DQiOLVLV� GH� UHJUHVLyQ� HV� REWHQHU�
LQIRUPDFLyQ� DFHUFD� GHO� YDORU� SURPHGLR� GH� OD� YDULDEOH� DOHDWRULD� M< �� D� SDUWLU� GH� OD�
LQIRUPDFLyQ�GH�ODV� S �FDUDFWHUtVWLFDV�REVHUYDGDV�HQ� 1 �HOHPHQWRV�R�LQGLYLGXRV�D�WUDYpV�GHO�
PRGHOR��
�
2EVHUYH�TXH�ORV�SDUiPHWURV� Mβ �DSDUHFHQ�OLQHDOPHQWH�HQ�HO�PRGHOR��GH�DKt�HO�FDOLILFDWLYR�GH�
PRGHOR�OLQHDO�HQ�ORV�SDUiPHWURV��DXQTXH�OD�UHODFLyQ�HQWUH�OD�YDULDEOH�GH�UHVSXHVWD�\�DOJXQDV�
GH�ODV�YDULDEOHV�LQGHSHQGLHQWHV L; �VHDQ�QR�OLQHDOHV��
�
(O�WpUPLQR� Mε �VH�FRQRFH�FRPR�HO�HUURU�DOHDWRULR�H�LQGLFD�XQD�GLVFUHSDQFLD�HVSHFtILFD�HQWUH�
OD�UHVSXHVWD�REVHUYDGD�\�OD�UHVSXHVWD�HVSHUDGD���3DUD�ILQHV�GH�LQIHUHQFLD�HVWDGtVWLFD�VH�GHEHQ�
KDFHU�ORV�VLJXLHQWHV�VXSXHVWRV�DFHUFD�GH�OD�GLVWULEXFLyQ�GH�ORV�HUURUHV��
�
�� 1R�FRUUHODFLyQ��R�LQGHSHQGHQFLD�GH�ORV�HUURUHV�GH�XQD�REVHUYDFLyQ�D�RWUD��
�
�� 'LVWULEXFLyQ�QRUPDO�GH�ORV�HUURUHV�
�
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�� (O�PRGHOR�HVWp�FRUUHFWDPHQWH�HVSHFLILFDGR�SDUD�OR�FXDO�GHEH�VDWLVIDFHU�ODV�VLJXLHQWHV�
GRV�FRQGLFLRQHV���

�
�� (O�YDORU�HVSHUDGR�GH�ORV�HUURUHV�HV�FHUR��
�
�� /D��YDULDQ]D�GH�ORV�HUURUHV�HV�LJXDO�R�FRQVWDQWH�HQ�WRGRV�ORV�SXQWRV� L; ��

�
�6H�GLFH�TXH�XQ�PRGHOR�SXHGH� VHU� LQFRUUHFWDPHQWH� HVSHFLILFDGR�SRU� YDULDV� UD]RQHV� FRPR�
VRQ���

�� ([FOXLU�YDULDEOHV�UHOHYDQWHV�
�
�� ,QFOXLU�YDULDEOHV�LUUHOHYDQWHV�
�
�� 3ODQWHDPLHQWR�HTXLYRFDGR�GH�OD�UHODFLyQ�HQWUH�OD�YDULDEOH�GH�UHVSXHVWD�\�HO�FRQMXQWR�

GH�YDULDEOHV� SUHGLFWRUDV� \� HO� WpUPLQR�GH� HUURU�� SRU� HMHPSOR�� WUDWDU� XQ�PRGHOR�QR�
OLQHDO�FRPR�VL�IXHUD�OLQHDO���5REHUWR�%HKDU�*XWLHUUH]������������������

�
8QR�GH�ORV�REMHWLYRV�GHO�DQiOLVLV�GH�UHJUHVLyQ�FRQVLVWH�HQ�HVWLPDU�ORV�SDUiPHWURV�\�VRPHWHU�
D� SUXHED� DOJXQDV� KLSyWHVLV� VREUH� ORV� SDUiPHWURV� GHO� PRGHOR�� %DMR� ORV� VXSXHVWRV�
FRQVLGHUDGRV�VREUH�HO�WpUPLQR�GH�HUURU��ORV�HVWLPDGRUHV�GH�ORV�SDUiPHWURV�GHVFRQRFLGRV�GHO�
PRGHOR� OLQHDO� VH�REWLHQHQ�D� WUDYpV�GHO� FULWHULR�FRQRFLGR�FRPR� ORV�PtQLPRV�FXDGUDGRV�� HO�
FXDO� VH� OOHYD� D� FDER� SRU� PHGLR� GH� OD� PLQLPL]DFLyQ� GH� OD� VXPD� GH� FXDGUDGRV� GH� ODV�
GHVYLDFLRQHV�R�HUURUHV��'DYLG�$��5DWNRZVN\����������������8Q�UHVXOWDGR�WHyULFR�D�GHVWDFDU�HQ�
ORV�PRGHORV�GH�UHJUHVLyQ�OLQHDO�FRQVLVWH�HQ�TXH�ORV�HVWLPDGRUHV�GH�ORV�SDUiPHWURV��WDPELpQ�
FRQRFLGRV� FRPR� HVWLPDGRUHV� PtQLPR�FXDGUiWLFRV��� VRQ� ORV� PHMRUHV� HQWUH� OD� FODVH� GH�
HVWLPDGRUHV�OLQHDOHV�LQVHVJDGRV��\�WLHQHQ�OD�SURSLHGDG�GH�WHQHU�PtQLPD��YDULDQ]D���
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(VWRV�HVWLPDGRUHV�PtQLPR�FXDGUiWLFRV�VRQ�WDPELpQ�ORV�HVWLPDGRUHV�Pi[LPR�YHURVtPLOHV�GH�
ORV�SDUiPHWURV�GHO�PRGHOR���(Q�IRUPD�PDWULFLDO��HO�PRGHOR�GH�UHJUHVLyQ�OLQHDO�SUHVHQWDGR�HQ�
OD�HFXDFLyQ�����VH�SXHGH�UHVXPLU�GH�OD�VLJXLHQWH�PDQHUD��

���� εβ +Χ=< ��� ( ),1RUPDO ��� σµε �
�

'RQGH��
�
; �HV�XQD�PDWUL]�GH�RUGHQ� ��� +× S1 ��
�
< �XQ�YHFWRU�GH�RUGHQ� �×1 ����
�
β ��HV�HO�YHFWRU�GH�SDUiPHWURV�GH�RUGHQ� ���� ×+S �
�
�µ �HV�HVFDODU�FRP~Q�GH�PHGLDV�GH�HUURU�
�

�σ �HV�XQ�HVFDODU�FRP~Q�GH�YDULDQ]DV�
�
, �HV�OD�PDWUL]�LGHQWLGDG��
�
8Q� UHVXOWDGR� HQ� OD� UHJUHVLyQ� OLQHDO� FRQVLVWH� HQ� TXH� HO� HVWLPDGRU� GH� PtQLPRV� FXDGUDGRV�
RUGLQDULRV�SDUD�HO�YHFWRU� β �YLHQH�GDGR�SRU�OD�H[SUHVLyQ�VLJXLHQWH��

���� ( ) ( )<Χ′ΧΧ′= −�Öβ ��
\�HO�YHFWRU�GH�SUHGLFFLRQHV�HV�����

�
���� ( ) ( )[ ] ( )[ ] +<<<< =Χ′ΧΧ′Χ=Χ′ΧΧ′Χ=Χ= −− ��ÖÖ β �

GRQGH�OD�PDWUL]�+�VH�FRQRFH�FRPR�PDWUL]�µKDW¶��
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2WUR�GH�ORV�REMHWLYRV�GHO�DQiOLVLV�GH�UHJUHVLyQ�FRQVLVWH�HQ�HVWLPDU�HO�JUDGR�GH�FRUUHODFLyQ�
OLQHDO� �VL� OOHJDUD� D� H[LVWLU�� HQWUH� GRV� YDULDEOHV� FXDQWLWDWLYDV�� &RPR� SULPHUD� PHGLGD� GH�
DQiOLVLV�VH�H[SORUDURQ�ODV�SRVLEOHV�UHODFLRQHV�GH�WLSR�OLQHDO�TXH�H[LVWLHUDQ�HQWUH�FDGD�XQD�GH�
ODV� YDULDEOHV�� SDUD� HVWR� VH� XWLOL]DURQ�GRV� FRHILFLHQWHV� GH� FRUUHODFLyQ� � ORV� FXDOHV� IXHURQ� HO�
FRHILFLHQWH�GH�FRUUHODFLyQ�GH�3HDUVRQ�\�HO�FRHILFLHQWH�GH�FRUUHODFLyQ�GH�6SHDUPDQ��
�
(O��FRHILFLHQWH�GH�FRUUHODFLyQ� U �GHO�PRPHQWR�GH�SURGXFWR�GH�3HDUVRQ�HV�XQD�PHGLGD�GH�OD�
IRUWDOH]D�GH� OD� UHODFLyQ�OLQHDO�HQWUH�GRV�YDULDEOHV� [ �\� \ �HQ� OD�PXHVWUD��HO�FRHILFLHQWH� �VH�
FDOFXOD��SDUD�XQD�PXHVWUD�GH�1 �PHGLFLRQHV�GH� [ �\� \ ���FRPR�VLJXH��
�
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L[ � �YDORU� L �GHO�SDUiPHWUR� [ �HYDOXDGR��

�
L\ � �YDORU� L �GHO�SDUiPHWUR� \ �HYDOXDGR��

�
[ �\� \ � �PHGLD�GHO�FRQMXQWR�GH�YDORUHV� [ �\� \ ��
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1 � �7DPDxR�GH�OD�PXHVWUD��
�
66[\� �6XPDWRULD�GH� ( )[[L − � ( )\\L − �
66[[� �6XPDWRULD�GH�ORV�FXDGUDGRV�GH� ( )[[L − �
66\\� �6XPDWRULD�GH�ORV�FXDGUDGRV�GH� ( )\\L − �
�
'H�RWUD�SDUWH��HO�FRHILFLHQWH�GH�FRUUHODFLyQ�GH�6SHDUPDQ�HV�XQD�YDULDQWH�GHO�FRHILFLHQWH�GH�
FRUUHODFLyQ� GH� 3HDUVRQ�� VH� DSOLFD� FXDQGR� FDGD� YDORU� HQ� Vt� QR� HV� WDQ� LPSRUWDQWH� FRPR� VX�
VLWXDFLyQ� UHVSHFWR� D� ORV� UHVWDQWHV� OR� TXH� OR� KDFH�XQ�SRFR�PiV� UREXVWR� HQ� HO�PRPHQWR�GH�
DQDOL]DU� YDULDEOHV� FRQ� SXQWRV� GH� GLVSHUVLyQ� � JUDQGHV� �PHQRU� VHQVLELOLGDG�� �$UDQD]��
������������� �(O�FRHILFLHQWH�GH�FRUUHODFLyQ�GH�6SHDUPDQ�GHQRWDGR�FRPR� VU �QR�VH�EDVD�HQ�
ORV�YDORUHV�GH� ODV�GRV�YDULDEOHV�D�DQDOL]DU�� [ �\� \ ���VLQR�HQ�UDQJRV�\�VLUYH�SDUD�SUREDU� OD�
H[LVWHQFLD� GH�XQD� FRUUHODFLyQ�GH� UDQJRV� HQWUH�GRV�YDULDEOHV�� \ � \� [ �� �(VWH� FRHILFLHQWH� VH�
UHVXPH�HQ�XQD�IRUPD�VHQFLOOD�HQ�OD�VLJXLHQWH�H[SUHVLyQ���
�

���� ( )�
�� �

�
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�
'RQGH� LG � HV� OD� GLIHUHQFLD� HQWH� HO� UDQJR� GH� \ � \� GH� [ � SDUD� OD� L�pVLPD� REVHUYDFLyQ��
�0HQGHQKDOO��������������6X�LQWHUSUHWDFLyQ�HV�LGpQWLFD�D�OD�H[SXHVWD�FRQ�DQWHULRULGDG�SDUD�
HO�FRHILFLHQWH�GH�FRUUHODFLyQ�GH�3HDUVRQ��
�
+D\� PXFKDV� VLWXDFLRQHV� HQ� ODV� TXH� HO� PRGHOR� GH� OD� HFXDFLyQ� � ���� HV� LQDSURSLDGR�� SRU�
HMHPSOR�� VH� SRGUtD� FRQVLGHUDU� TXH� OD� VLWXDFLyQ� HQ� HVWXGLR� VH� SXGLHUD� UHSUHVHQWDU� SRU� XQ�
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FRQMXQWR�GH�HFXDFLRQHV�GLIHUHQFLDOHV�TXH�HO�PRGHOR�SXHGH�VDWLVIDFHU��&XDOTXLHU�PRGHOR�TXH�
QR� VHD� GH� OD� IRUPD� GDGD� SRU� OD� HFXDFLyQ� ���� VH� GHQRPLQD� XQ� PRGHOR� QR�OLQHDO� HQ� ORV�
SDUiPHWURV��1���5��'UDSHU�DQG�+��6PLWK��������������8Q�PRGHOR�GH�UHJUHVLyQ�QR�OLQHDO�HV�
XQR�HQ�HO�FXDO�ORV�SDUiPHWURV�DSDUHFHQ�QR�OLQHDOPHQWH��'DYLG�$��5DWNRZVN\�������������
�
(MHPSORV�GH�PRGHORV�QR�OLQHDOHV�VRQ���

�
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� �
���� { }�
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&RPR�HQ�HO�FDVR�GH�ORV�PRGHORV�OLQHDOHV��OD�WDUHD�LQLFLDO�FRQVLVWH�HQ�HVWLPDU�ORV�SDUiPHWURV�
GHO� PRGHOR� QR� OLQHDO�� 'H� QXHYR�� HO� PpWRGR� GH� ORV� PtQLPRV� FXDGUDGRV� HV� XWLOL]DGR�
H[WHQVLYDPHQWH�� �5D\PRQG�+��0\HUV�� ������ � � ��� � (Q� HO� FDVR� GHO�PRGHOR� OLQHDO�� EDMR� ORV�
VXSXHVWRV� GHO� HUURU� �QRUPDOHV�� LQGHSHQGLHQWHV� \� FRQ� LJXDO� YDULDQ]D�� ORV� HVWLPDGRUHV�
PtQLPR�FXDGUiWLFRV�DOFDQ]DQ�YDULDQ]D�PtQLPD�HQWUH�OD�FODVH�GH�HVWLPDGRUHV�LQVHVJDGRV��/D�
EDVH� GH� HVWDV� SURSLHGDGHV� HV� OD� OLQHDOLGDG� HQ� ORV� SDUiPHWURV� GHO� PRGHOR� < ;β ε= + ��
'HVDIRUWXQDGDPHQWH��HQ�HO�FDVR�GHO�PRGHOR�QR�OLQHDO��ORV�HVWLPDGRUHV�PtQLPR�FXDGUiWLFRV�
QR�SRVHHQ�QLQJXQD�GH�HVWDV�SURSLHGDGHV��
�
�
�
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(O�PRGHOR�QR�OLQHDO�VH�SXHGH�UHSUHVHQWDU�GH�OD�VLJXLHQWH�PDQHUD��
�

���� � ���� � �� � �L L L L Q< I ; β ε == + � � �
�

&RQ� Q S �� VH� SXHGH� FRQVLGHUDU� TXH� � I� � HV� QR� OLQHDO� HQ� � � � Sβ β β′  =  � ��$GHPiV�� � HO�

YHFWRU� Öβ �HV�HO�HVWLPDGRU�GH� β �TXH�PLQLPL]D�OD�VXPD�GH�FXDGUDGRV�UHVLGXDOHV�
�

����
�

5H
�

Ö� � �Q
V L L

L
66 \ I [ β

=

 = − ∑ � � �

�
6H� SUHVXPH� HO� VXSXHVWR� GH� TXH� ORV� HUURUHV� Lε � VH� GLVWULEX\HQ� QRUPDOPHQWH� \� VRQ�
LQGHSHQGLHQWHV� FRQ� PHGLD� FHUR� \� YDULDQ]D� FRP~Q� �σ �� 6H� VDEH� TXH� Öβ � HV� XQ� HVWLPDGRU�
Pi[LPR�YHURVtPLO� GH� β �� � 6LQ� HPEDUJR�� EDMR� HVWDV� FLUFXQVWDQFLDV�� QR� VH� SXHGHQ� KDFHU�
DVHYHUDFLRQHV�DFHUFD�GH�ODV�SURSLHGDGHV�GH�ORV�HVWLPDGRUHV�H[FHSWR�SDUD�PXHVWUDV�JUDQGHV��
(Q�RWUDV�SDODEUDV�� ODV�~QLFDV�SURSLHGDGHV�VRQ�SURSLHGDGHV�DVLQWyWLFDV��LQVHVJDPLHQWR�\�OD�
PtQLPD� YDULDQ]D��� � /RV� HVWLPDGRUHV� HQ� Öβ � �� HQ� JHQHUDO� QR� VRQ� LQVHVJDGRV�� SHUR� VL� VRQ�
LQVHVJDGRV� \� GH� YDULDQ]D� PtQLPD� HQ� HO� OtPLWH�� � (VWR� HV�� HO� LQVHVJDPLHQWR� \� OD� PtQLPD�
YDULDQ]D� VRQ� SURSLHGDGHV� TXH� VH� DOFDQ]DQ� FXDQGR� HO� WDPDxR� GH� OD� PXHVWUD� HV�
VXILFLHQWHPHQWH�JUDQGH���3RU�HVWD�UD]yQ��SDUD�XQ�PRGHOR�QR�OLQHDO�HVSHFtILFR�\�XQ�WDPDxR�
GH� PXHVWUD� HVSHFtILFR�� QR� VH� SXHGH� HVWDEOHFHU� QDGD� YHUGDGHUDPHQWH� FRQ� UHVSHFWR� D� ODV�
SURSLHGDGHV�GH�ORV�HVWLPDGRUHV��([LVWHQ�UHVXOWDGRV�DVLQWyWLFRV�SDUD�OD�PDWUL]�GH�YDULDQ]DV�
FRYDULDQ]DV� TXH� VH� SXHGHQ� XWLOL]DU� SDUD� REWHQHU� LQWHUYDORV� FRQILGHQFLDOHV� DSUR[LPDGRV� \�
FRQVWUXtU�HVWDGtVWLFDV�W�±�VWXGHQW�VREUH�ORV�SDUiPHWURV��5D\PRQG�+��0\HUV���������������
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([LVWHQ�PpWRGRV�GH�FRPSXWDFLyQ�SDUD�HQFRQWUDU� ODV�HVWLPDFLRQHV�PtQLPR�FXDGUiWLFDV��8Q�
FiOFXOR� GLUHFWR� GH� HVWDV� HVWLPDFLRQHV� QR� VH� SXHGH� OOHYDU� D� FDER� FRPR� HQ� HO� FDVR� GH� OD�
UHJUHVLyQ� OLQHDO�� � VLQ� HPEDUJR�� HVWiQ� GLVSRQLEOHV� DOJRULWPRV� FRPSXWDFLRQDOHV� HQ�PXFKRV�
SDTXHWHV�GH�FRPSXWDFLyQ�SDUD�UHDOL]DU�HVWD�ODERU��
�
(O�DOJRULWPR�SDUD�PLQLPL]DU�OD�IXQFLyQ�����HV�XQ�SURFHGLPLHQWR�LWHUDWLYR�TXH�VH�EDVD�HQ�HO�
PpWRGR�GH�*DXVV�1HZWRQ�R�HQ�DOJRULWPRV�PiV�FRPSOHMRV�FRPR�HO�DOJRULWPR�GH�/HYHQEHUJ�
0DUTXDUG��1���5��'UDSHU�DQG�+��6PLWK�������������� �3DUD�DSOLFDU�HVWRV�SURFHGLPLHQWRV�VH�
SDUWH�GH�XQRV�YDORUHV�TXH�SHUPLWHQ�LQLFLDU�HO�DOJRULWPR�LWHUDWLYR�\�HQ�FDGD�HWDSD�VH�REWLHQH�
XQ�QXHYR�HVWLPDGRU�KDVWD�REWHQHU�OD�FRQYHUJHQFLD�VHJ~Q�XQ�FULWHULR�GH�SDUDGD�SUHGHILQLGR��
�
(VWRV�PpWRGRV�YDUtDQ�HQ�FXDQWR�D�OD�WpFQLFD�\�OD�ILORVRItD��SHUR�YDULRV�VRQ�EDVWDQWH�H[LWRVRV�
HQ�XQD��DPSOLD�YDULHGDG�GH�DSOLFDFLRQHV���(Q�HVWH�SUR\HFWR�GH�LQYHVWLJDFLyQ�ORV�PRGHORV�VH�
DMXVWDURQ� XWLOL]DQGR� HO� PyGXOR� 5HJUHVVLRQ� 1RQOLQHDU� GHO� SDTXHWH� HVWDGtVWLFR� 6366� TXH�
XWLOL]D�HO�DOJRULWPR�GH�/HYHQEHUJ�0DUTXDUW�FRPR�PpWRGR�GH�HVWLPDFLyQ�GH�ORV�SDUiPHWURV��
3DUD� XQ� PD\RU� GHWDOOH� DO� UHVSHFWR� VH� SXHGH� FRQVXOWDU� �1��� 5�� 'UDSHU� DQG� +�� 6PLWK��
�����������
�
6H� GHEH� REVHUYDU� TXH� ORV� HVWLPDGRUHV� PtQLPR�FXDGUiWLFRV� HQ� UHJUHVLyQ� QR� OLQHDO�� VRQ�
XWLOL]DGRV�SDUD�KDFHU� LQIHUHQFLDV� DSUR[LPDGDV� DSOLFDQGR� UHVXOWDGRV� DVLQWyWLFRV� D�PXHVWUDV�
ILQLWDV�� 6H� SXHGH� SUREDU� TXH� EDMR� FLHUWDV� FRQGLFLRQHV� �QR� VH� H[LJH� QRUPDOLGDG� GH� ORV�
HUURUHV�� VRQ� HVWLPDGRUHV� FRQVLVWHQWHV� \� DVLQWyWLFDPHQWH� QRUPDOHV� �6HUJLR� <DxH]�� ������
�������
�
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3RU�DQDORJtD�DO�FDVR�OLQHDO��SDUD�DQDOL]DU�HO�DMXVWH�GHO�PRGHOR��VX�DGHFXDGD�OD�HVSHFLILFDFLyQ�
\�OD�YDOLGH]�GH�ODV�LQIHUHQFLDV�FRQ�EDVH�HQ�FULWHULRV�DVLQWyWLFRV�H[SXHVWRV�DQWHULRUPHQWH��VH�
FRQVLGHUD�VDWLVIDFWRULR�VL�FRQ�EDVH�HQ�ORV�UHVXOWDGRV�GLVSRQLEOHV�HQ�OD�YDULDEOH�GH�UHVSXHVWD�
VH�REVHUYD�XQ�EXHQ�FRPSRUWDPLHQWR�GHO�PRGHOR�HQ�FXDQWR�D�SUHGLFFLRQHV���$GLFLRQDOPHQWH��
VH�GHEH�WHQHU�HQ�FXHQWD�OD�DFHSWDELOLGDG�HQ�OD�LQWHUSUHWDFLyQ�\�HVWLPDFLyQ�GH�ORV�SDUiPHWURV�
GHVGH�HO�SXQWR�GH�YLVWD�HVWDGtVWLFR�H�KLGUiXOLFR��6HUJLR�<DxH]��������������
�
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(Q� HVWH� FDStWXOR� GH� PHWRGRORJtD� VH� H[SRQH� OD� IRUPD� FRPR� VH� UHDOL]DURQ� ODV� GLIHUHQWHV�
DFWLYLGDGHV�VHJ~Q�VX�RUGHQ�GH�HMHFXFLyQ�GXUDQWH�HO�GHVDUUROOR�GHO� WUDEDMR�� VH�H[SOLFDUi�GH�
XQD�IRUPD�EUHYH�SHUR�FODUD�ORV�SURFHGLPLHQWRV�QHFHVDULRV�SDUD�UHDOL]DU�OD�FDSWXUD�GH�GDWRV�
WDQWR�HQ�OD�RILFLQD�FRPR�HQ�HO�FDPSR��DVt�FRPR�ODV�EDVHV��\�ORV�FULWHULRV�TXH�VH�WRPDURQ�HQ�
FXHQWD�SDUD�HO�DQiOLVLV�HVWDGtVWLFR�UHDOL]DGR��
�
���� 5(&23,/$&,Ï1�35(9,$�'(�,1)250$&,Ï1�'(�2),&,1$�
�
3DUD�OD�VHOHFFLyQ�GH�ODV�FRUULHQWHV�D�DIRUDU�VH�UHDOL]y�XQ�LQYHQWDULR�GH�ORV�FDXFHV�GH�RUGHQ����
��\���TXH�HVWpQ�UHODWLYDPHQWH�FHUFD�GH� OD�FLXGDG�GH�3RSD\iQ��TXH� WHQJDQ�IiFLO�DFFHVR��HQ�
OXJDUHV�GRQGH�HO�DIRUR�VH�SXHGD�UHDOL]DU�SRU�YDGHR��DOWXUD�SURPHGLR�GH�OD�OiPLQD�GH�DJXD�
Pi[LPR� GH� �� P� \� YHORFLGDGHV� PHQRUHV� D� �� P�V��� HQ� GRQGH� QR� VH� UHDOLFH� H[WUDFFLyQ� GH�
PDWHULDO�GHO�OHFKR�\�ODV�FRQGLFLRQHV�GH�RUGHQ�S~EOLFR�VHDQ�IDYRUDEOHV���
�
�
���� �5(&23,/$&,Ï1�'(�/$�,1)250$&,Ï1�'(�&$032�
�
3DUD�FDGD�FRUULHQWH�VH�HVWDEOHFLy�XQ�SURFHGLPLHQWR�GH�FDPSR�TXH�VH�H[SRQH�D�FRQWLQXDFLyQ��
�
��������&ULWHULRV�SDUD�OD�VHOHFFLyQ�GHO�OXJDU��
�� &RQGLFLRQHV�GH�IOXMR�XQLIRUPH�R�FDVL�XQLIRUPH��
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�� /HFKR�GHO�FDQDO�\�RULOODV�OLEUHV�GH�YHJHWDFLyQ��
�� 6HFFLRQHV�DOHMDGDV�GH�HVWUXFWXUDV�TXH�LQWHUILHUDQ�FRQ�HO�IOXMR��
�� &DQDO�HVWDEOH��VLQ�SUHVHQFLD�GH�SURFHVRV�GH�VRFDYDFLyQ��DJUDGDFLyQ�R�GHJUDGDFLyQ�GHO�

OHFKR���
�� 7HQGHQFLD� UHFWD�GHO�FDXFH��SDUD�HYLWDU� VREUH�HOHYDFLRQHV�\�FDPELRV�HQ� OD�SURIXQGLGDG�

SURGXFLGRV�SRU�FXUYDV��
�� )DFLOLGDG�GHO�DFFHVR��
�� 6HFFLRQHV� OR�PiV� FRQVWDQWH� SRVLEOHV�� TXH� SHUPLWDQ� FRQVLGHUDU� FRQGLFLRQHV� FHUFDQDV� D�

IOXMR�XQLIRUPH�WUDQVYHUVDOPHQWH��
�� 3URIXQGLGDGHV� EDMDV� GH� OD� OiPLQD� GH� DJXD� GH� IRUPD� TXH� HO� DIRUR� GH� OD� FRUULHQWH�� HQ�

SULQFLSLR�� VH� SXHGD� KDFHU� SRU� YDGHR� �FDXFHV� FRQ� PHQRV� GH� �� P� GH� SURIXQGLGDG� \�
YHORFLGDGHV�QR�PD\RUHV�D���P�V���SDUD�IDFLOLWDU�OD�PHGLFLyQ�GHO�FDXGDO�\�HQ�HVSHFLDO�OD�
H[WUDFFLyQ�GH�PXHVWUDV�SDUD�OD�FDUDFWHUL]DFLyQ�GHO�OHFKR��

�
�������0HGLFLyQ�GH�OD�VHFFLyQ�WUDQVYHUVDO�GHO�FDXFH����
(Q�HO�VLWLR�TXH�VH�HVFRMD�SDUD�KDFHU�HO�DIRUR��VH�KDUi�XQ�OHYDQWDPLHQWR�WRSRJUiILFR�FRPSOHWR�
GH� OD�VHFFLyQ� WUDQVYHUVDO��HO�FXDO��GHSHQGLHQGR�GH�VX�DQFKR�\�SURIXQGLGDG��SXHGH�KDFHUVH�
FRQ�HTXLSR�QRUPDO�GH�WRSRJUDItD�FRPR�QLYHO�GH�SUHFLVLyQ��FLQWD�PpWULFD�\�PLUD��6H�WRPDUiQ�
ODV�HOHYDFLRQHV�GH�OD�VXSHUILFLH�GHO�DJXD�\�VH�GLEXMDUi�XQ�HVTXHPD�HQ�HO�FDPSR��SDUD�HYLWDU�
HUURUHV�HQ�HO�UHJLVWUR�GH�GDWRV��
�
6H�WHQGUi�FRPR�FULWHULR�SDUD�OD�WRPD�GH�OD�WRSRJUDItD�GH�OD�VHFFLyQ�\�HOHYDFLRQHV�GHO�DJXD��
HO�HYLWDU�FRORFDU�OD�PLUD�VREUH�FDQWRV�R�PDWHULDO�JUXHVR�TXH�VREUHVDOJD�FRQVLGHUDEOHPHQWH�
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GHO� OHFKR�� FDVR� HQ� HO� FXDO� VH� WUDVODGDUi� OHYHPHQWH� OD�PLUD� SDUD� HYLWDU� HO� REVWiFXOR�� SXHV�
WHQHUOR�HQ�FXHQWD��SRU�VXV�GLPHQVLRQHV��FDXVDUtD�HUURUHV�HQ�OD� WRPD�GHO�iUHD�GH�OD�VHFFLyQ�
WUDQVYHUVDO�� \D� TXH� SRU� VHU� ORV� FDXFHV� QDWXUDOHV� XQ� PHGLR� GLQiPLFR�� HVDV� SDUWtFXODV� QR�
HVWDUiQ�WLHPSR�GHVSXpV�GH�UHDOL]DGD�OD�PHGLFLyQ��/ySH]��������������DQH[R�%���
�
������ (VWDEOHFLPLHQWR� GH� ORV� OXJDUHV� SDUD� UHDOL]DU� HO� UHJLVWUR� IRWRJUiILFR�
FRUUHVSRQGLHQWH��
6H� WRPDUiQ� FRPR� PtQLPR� FXDWUR� IRWRJUDItDV� VHJ~Q� VHDQ� ODV� FRQGLFLRQHV� GH� DFFHVR� \�
YLVLELOLGDG��GH�OD�VLJXLHQWH�PDQHUD��
�
�� 7RPD�DJXDV�DEDMR�GH�OD�VHFFLyQ�GH�DIRUR�PLUDQGR�HQ�HO�VHQWLGR�GHO�UtR��
�� 7RPD�DJXDV�DUULED�GH�OD�VHFFLyQ�GH�DIRUR�PLUDQGR�HQ�HO�VHQWLGR�GHO�UtR��
�� 7RPD�GHVGH�OD�RULOOD�GHUHFKD�GRQGH�VH�DSUHFLH�OD�VHFFLyQ�GH�XQ�ODGR�D�RWUR��
�� 7RPD�GHVGH�OD�RULOOD�L]TXLHUGD�GRQGH�VH�DSUHFLH�OD�VHFFLyQ�GH�XQ�ODGR�D�RWUR���
�+DUUHOVRQ��������������DQH[R�&���
�
������ � ,GHQWLILFDFLyQ�GH� ORV� LQGLFDGRUHV�GHO� QLYHO� D�EDQFD� OOHQD� \�GHILQLFLyQ�GHO�QLYHO�
FRUUHVSRQGLHQWH�� � � 3DUD� OD� FRPSOHWD� FDUDFWHUL]DFLyQ� GH� OD� VHFFLyQ� WUDQVYHUVDO�� GHEH�
LQFOXLUVH�HO�QLYHO�D�EDQFD� OOHQD�HQ�HO�HVTXHPD�GH� OD�VHFFLyQ�GH�DIRUR�FRUUHVSRQGLHQWH�� �(O�
QLYHO� D� EDQFD� OOHQD� HV� HO� TXH� FRUUHVSRQGH� DO� FDXGDO� FDUDFWHUtVWLFR� R� FDXGDO� IRUPDGRU� GHO�
FDXFH�SULQFLSDO���/RV�LQGLFDGRUHV�SDUD�GHWHUPLQDU�HO�QLYHO�GH�OD�VHFFLyQ�D�EDQFD�OOHQD�HQ�HO�
FDPSR�VRQ��
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�� =RQDV�GH�GHSyVLWR�D�XQD�DOWXUD�LQFLSLHQWH�GH�LQXQGDFLyQ��HQ�TXH�HO�QLYHO�GH�EDQFD�OOHQD�
HV�OD�DOWXUD�DVRFLDGD�D�OD�SDUWH�PiV�DOWD�GHO�GHSyVLWR��

�� &DPELR�HQ�OD�GLVWULEXFLyQ�GH�ODV�SDUWtFXODV�HQ�OD�]RQD�GH�GHSyVLWR��
�� 4XLHEUH�HQ�OD�SHQGLHQWH�GH�OD�EDQFD�GHO�FDXFH��
�� /tPLWH�LQIHULRU�GH�ODV�KLHUEDV�HQ�ODV�]RQDV�GH�GHSyVLWR��
�� 5DtFHV� H[SXHVWDV� SRU� GHEDMR� GH� XQD� FDSD� GH� VXHOR� LQWDFWD� LQGLFDQGR� H[SRVLFLyQ� D� ORV�

SURFHVRV�HURVLYRV��
�� /tTXHQ�R�PRKR�TXH�FUHFH�HQ�ODV�SLHGUDV�GH�ODV�RULOODV�WLHQH�XQ�QLYHO�TXH�HVWi�SRU�HQFLPD�

GH�ODV�DJXDV�EDMDV�\�SUHVHQWD�XQ�OtPLWH�LQIHULRU�TXH�FRUUHVSRQGH�DO�QLYHO�TXH�DOFDQ]D�HO�
FDXGDO�D�VHFFLyQ�OOHQD��&DUYDMDO����������DQH[R�'���

�
������ 0HGLGD�GHO�FDXGDO�PHGLDQWH�HO�PpWRGR�GHO�FRUUHQWyPHWUR��
•� $IRUR�OtTXLGR�PHGLDQWH�YDGHR���/D�VHFFLyQ�HVFRJLGD�VH�GLYLGH�HQ�GRYHODV�LJXDOHV���(Q�

FDGD�YHUWLFDO�GH�ODV�YDULDV�HQ�TXH�VH�GLYLGH�OD�VHFFLyQ��VH�PLGHQ�ODV�YHORFLGDGHV�FRQ�HO�
FRUUHQWyPHWUR��GH�ODV�VLJXLHQWHV�IRUPDV��

�
�� 0pWRGR� ���K� ±� ���K�� &RQVLVWH� HQ�PHGLU� OD� YHORFLGDG� D� ���K� \� ���K� GH� SURIXQGLGDG� D�

SDUWLU� GH� OD� VXSHUILFLH�� VLHQGR� K� OD� DOWXUD� GH� OD� YHUWLFDO�� � /D� YHORFLGDG� PHGLD� HQ� OD�
YHUWLFDO�HV�HO�SURPHGLR�GH�DPEDV�YHORFLGDGHV���

�
�� 0pWRGR� ���K�� � (VWH� PpWRGR� WLHQH� UHVXOWDGRV� DFHSWDEOHV� \� VH� XVD� SDUD� SURIXQGLGDGHV�

PHQRUHV� GH� ���� P�� FXDQGR� HO� DJXD� DUUDVWUD� PXFKR� VHGLPHQWR� JUXHVR� R� FXDQGR� VH�
GLVSRQH�GH�SRFR�WLHPSR���(Q�HVWH�FDVR�OD�YHORFLGDG�PHGLD�VH�DVLPLOD�D�OD�TXH�VH�REWLHQH�
DO�PHGLU�OD�YHORFLGDG�D����K�GHVGH�OD�VXSHUILFLH��
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�� 0pWRGR� ���K� ±���K����K�� VH� XWLOL]D� HQ� FRUULHQWHV� WXUEXOHQWDV� SRU� LUUHJXODULGDGHV� GHO�
OHFKR��
�

/D�HOHFFLyQ�GHO�PpWRGR�D�XVDU�GHSHQGHUi�GH�ODV�FRQGLFLRQHV��GHO�OHFKR�HQ�OD�VHFFLyQ�\�GH�OD�
DOWXUD�GH�OD�OiPLQD�GH�DJXD�TXH�VH�HQFXHQWUH�HQ�HO�PRPHQWR�GHO�DIRUR���/DV�YHUWLFDOHV�GHEHQ�
WHQHU�ODV�VLJXLHQWHV�FDUDFWHUtVWLFDV��
�
�� (O�DQFKR�HQWUH�HOODV�QR�GHEH�VHU�PD\RU�TXH������D������GHO�DQFKR�WRWDO�GH�OD�VHFFLyQ��
�� (O�FDXGDO�TXH�SDVD�SRU�FDGD�iUHD�GH� LQIOXHQFLD�$L��QR�GHEH�VHU�PD\RU�TXH�HO�����GHO�

FDXGDO�WRWDO��
�� /D�GLIHUHQFLD�GH�YHORFLGDGHV�HQWUH�YHUWLFDOHV�QR�GHEH�VREUHSDVDU�XQ������
�
6H� KDFH� XQ� SURPHGLR� GH� OD� YHORFLGDG� HQ� GRV� YHUWLFDOHV� FRQVHFXWLYDV� SDUD� REWHQHU� OD�
YHORFLGDG�PHGLD�GH�XQD�GRYHOD�\�HQ�ODV�VHFFLRQHV�H[WUHPDV�VH�WRPD�OD�YHORFLGDG�LJXDO�D�����
GH� OD� YHORFLGDG� HQ� OD� YHUWLFDO� GH� DIRUR� FRUUHVSRQGLHQWH�� � (O� FDXGDO� TXH� SDVD� SRU� FDGD�
VXEGLYLVLyQ�HV��

���� LPL $94 ×= ��
�9P� �YHORFLGDG�PHGLD�GH�XQD�GRYHOD�
$L��� �iUHD�GH�OD�GRYHOD�FRQVLGHUDGD����
�
(O�FDXGDO�WRWDO�GH�OD�VHFFLyQ�VHUi�OD�VXPDWRULD�GH�ORV�4L��HVWD�RSHUDFLyQ�GHEH�UHDOL]DUVH�HQ�HO�
FDPSR�SDUD�FKHTXHDU�ODV�FRQGLFLRQHV�GHO�FDXGDO�TXH�SDVD�SRU�FDGD�VXEGLYLVLyQ�\�YDULDFLyQ�
GH� ODV� YHORFLGDGHV� HQWUH� YHUWLFDOHV� PHQFLRQDGDV� DQWHULRUPHQWH�� SXHV� VLQR� ODV� FXPSOH��
GHEHUiQ� UHDOL]DUVH� XQ� Q~PHUR� PD\RU� GH� GLYLVLRQHV� \� UHSHWLU� HO� DIRUR�� &RPR� VH� KDEtD�
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PHQFLRQDGR� FRQ� DQWHULRULGDG�� SDUD� UHDOL]DU� HO� DIRUR� SRU� YDGHR�� VH� QHFHVLWD� TXH� OD�
SURIXQGLGDG�GHO�DJXD�VHD�LQIHULRU�D���P�\�TXH�OD�YHORFLGDG�GHO�DJXD�QR�VHD�PD\RU�D���P�V��
�DQH[R�(���
•� $IRUR�OtTXLGR�PHGLDQWH�VXVSHQVLyQ�GHO�FRUUHQWyPHWUR��
2WUD�RSFLyQ�SDUD�HIHFWXDU�HO�DIRUR�HV�UHDOL]DU�OD�PHGLFLyQ�GHVGH�XQ�SXHQWH���3DUD�HVWR�GHEH�
XWLOL]DUVH�XQ�FRUUHQWyPHWUR�MXQWR�FRQ�XQ�ODVWUH�TXH�DVHJXUH� OD�RULHQWDFLyQ�GHO� LQVWUXPHQWR�
DQWH�ORV�HIHFWRV�GHO�DJXD�HQ�PRYLPLHQWR��YHU�DQH[R�)����(O�SURFHGLPLHQWR�SDUD�FXDQWLILFDU�
HO� FDXGDO� HV� LJXDO� DO� PHQFLRQDGR� HQ� HO� DSDUWDGR� DQWHULRU�� DVt� FRPR� ORV� FULWHULRV� SDUD� OD�
HVFRJHQFLD�GH� ORV�SXQWRV�GRQGH� VH� UHDOL]DUiQ� ODV�PHGLFLRQHV�GH� OD�YHORFLGDG�\�HO�FiOFXOR�
UHVSHFWLYR�� (O� FDPELR� GH� XQ� SURFHGLPLHQWR� D� RWUR� VH� EDVD� HQ� OD� GHWHUPLQDFLyQ� GH� OD�
SURIXQGLGDG�GHO�DJXD�HQ�OD�VHFFLyQ�WUDQVYHUVDO�HVFRJLGD���9HU�ILJXUD�����

�

�
)LJXUD�����(VTXHPD�DIRUR�OtTXLGR�FRQ�FRUUHQWyPHWUR�HQ�VXVSHQVLyQ��$SDULFLR��

����������
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/D�SURIXQGLGDG�D�OD�TXH�VH�KDFH�OD�PHGLFLyQ�VH�FDOFXOD�XVDQGR�OD�IyUPXOD��
�

����� ( ) GH-EF �−= �
- � �FRHILFLHQWH�GH�FRUUHFFLyQ�TXH�VH�FDOFXOD�HQ�IXQFLyQ�GHO�iQJXOR� 2θ ��)LJXUD����
PHGLDQWH�OD�WDEOD�TXH�VH�SUHVHQWD�D�FRQWLQXDFLyQ��

�
&XDGUR�����&RHILFLHQWH�GH�FRUUHFFLyQ�HQ�IXQFLyQ�GHO�iQJXOR�Tq��$SDULFLR��

����������
T� 4
� ������
� ������
� ������
�� �����
�� ������
�� ������
�� ������
�� ������
�� ������
�� ������
�� ������
�� �����
�� ������
�� ������
�� ������
�� ����� �

�
$O�KDFHU�ODV�PHGLFLRQHV�FRQ�HVWH�PpWRGR�FRQYLHQH�VHJXLU�ORV�VLJXLHQWHV�SDVRV��
o� 0HGLU�OD�GLVWDQFLD�DE ��
o� 6XPHUJLU�HO�ODVWUH�KDVWD�TXH�WRTXH�HO�IRQGR�GHO�UtR�\�PHGLU�DH ��
o� &DOFXODU�DG � � �VHF�θ×DE ���
o� 5HVWDU� DG �GH� DH �SDUD�REWHQHU�GH ��
o� 0XOWLSOLFDU�GH �SRU� ( )-−� �SDUD�REWHQHU�EF ����$SDULFLR������������
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������'HWHUPLQDFLyQ�GH�OD�FXUYD�JUDQXORPpWULFD�GHO�PDWHULDO�GHO�OHFKR���
�6L�HO�PDWHULDO�GHO�OHFKR�VH�HQFXHQWUD�FRQIRUPDGR�SRU�PDWHULDO�FRPR�OLPRV�R�DUHQDV�ILQDV��
VH�WRPDUiQ�PXHVWUDV�GHO�IRQGR�SDUD�OD�HODERUDFLyQ�GH�OD�FXUYD�JUDQXORPpWULFD��VL�HO�PDWHULDO�
GHO� OHFKR� HV� JUXHVR� �WDPDxR�PD\RU� TXH� OD� DUHQD� JUXHVD�� !� �PP��� VH� UHDOL]DUi� HO� FRQWHR�
DOHDWRULR�GH�JUDQRV�VHJ~Q�SURFHGLPLHQWR�LGHDGR�SRU�:ROPDQ�HQ�������
�
•� &DUDFWHUL]DFLyQ�GHO�PDWHULDO�GHO�OHFKR�PHGLDQWH�HO�XVR�GH�OD�WpFQLFD�EiVLFD�GH�FRQWHR�GH�

SDUWtFXODV�GH�3HEEOH�:ROPDQ������
�
�� /D�GLVWDQFLD�SDUD�UHDOL]DU�OD�FDUDFWHUL]DFLyQ�GHO�PDWHULDO�GHO�OHFKR�VHUi�OD�FRPSUHQGLGD�

HQWUH�ODV�GRV�VHFFLRQHV�TXH�GHPDUFDQ�HO�WUDPR�HQ�HVWXGLR��3DUD�OD�FDUDFWHUL]DFLyQ�GH�OD�
FRUULHQWH�� ODV� PXHVWUDV� HQ� ODV� HOHYDFLRQHV� \� KRQGRQDGDV� GHO� OHFKR� GHEHQ� WRPDUVH� HQ�
LJXDO�SURSRUFLyQ�VL�HV�TXH�HVWDV�IRUPDV�GHO�OHFKR�VH�SUHVHQWDQ�HQ�OD�GLVWDQFLD�HQ�HVWXGLR���

�
�� 6HOHFFLyQ�GH�XQ�SXQWR�DOHDWRULR�HVFRJLGR�GLUHFWDPHQWH�VREUH�OD�FRUULHQWH��HQ�HVWH�SXQWR�

VH�WRPDUiQ�ODV�SDUWtFXODV�TXH�HVWpQ�GLUHFWDPHQWH�HQ�FRQWDFWR�FRQ�OD�SXQWD�GH�OD�ERWD�R�OD�
SULPHUD�TXH�WRTXH�OD�SXQWD�GHO�tQGLFH��'HEHQ�PHGLUVH�XQ�PtQLPR�GH�����SDUWtFXODV�SDUD�
REWHQHU�XQ�FRQWHR�YiOLGR��

�
�� 0HGLFLyQ�GHO�HMH�PHGLR�GH�ODV�SDUWtFXODV�TXH�VHDQ�VXVFHSWLEOHV�D�VHU�UHWLUDGDV�GHO�OHFKR�

�GHVGH�JUDYD�PX\� ILQD�!���PP��KDVWD� FDQWRV�JUDQGHV�������PP��PHGLDQWH�XQD� UHJOD�
PpWULFD��3DUD�PHGLU�ODV�SDUWtFXODV�HPEHELGDV�y�ODV�TXH�VRQ�GHPDVLDGR�JUDQGHV�SDUD�VHU�
PRYLGDV�GH�VX�OXJDU��VH�WRPDUi�OD�PHQRU�PHGLGD�GH�ORV�HMHV�H[SXHVWRV��

�
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�� &RQWLQXDFLyQ� GHO� PXHVWUHR� DOHDWRULDPHQWH� FRQ� PRYLPLHQWRV� SHUSHQGLFXODUHV� DO� IOXMR�
KDFLD� DJXDV� DUULED� y� DJXDV� DEDMR� HQ� OD� GLVWDQFLD� DQWHV� GHWHUPLQDGD� SDUD� OD� WRPD� GH�
PXHVWUDV��YHU�DQH[R�*���

�
�� (ODERUDFLyQ�GH�OD�FXUYD�JUDQXORPpWULFD�SDUD�OR�TXH�VH�DVXPLUiQ�ORV�UDQJRV�GH�WDPDxRV�

LQGLFDGRV�HQ�HO�FXDGUR���WRPDQGR�FRPR�EDVH�ORV�UDQJRV�SURSXHVWRV�HQ�HO�PpWRGR��YHU�
DQH[R�+���

�
&XDGUR�����5DQJR�GH�WDPDxRV�FXUYD�JUDQXORPpWULFD���+DUUHOVRQ�

����������
� �PP�� 1~PHUR� �� ��DFXPXODGR�
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���� $1È/,6,6�(67$'Ë67,&2�
�
3DUD� GDU� FXPSOLPLHQWR� D� ORV� REMHWLYRV� LQLFLDOPHQWH� SURSXHVWRV� VH� KDFH� QHFHVDULD� OD�
UHDOL]DFLyQ�GH�XQ�DUGXR�WUDEDMR�GH�DQiOLVLV�HVWDGtVWLFR���SDUD�OR�FXDO�VH�KL]R�XVR�GHO�VLVWHPD�
6366�SDUD�:LQGRZV�� � HO� FXDO� HV� XQ� SDTXHWH� FRPSXWDFLRQDO� DPSOLR� \� IOH[LEOH� GH� DQiOLVLV�
HVWDGtVWLFR� \� GH� JHVWLyQ� GH� GDWRV� HQ� XQ� HQWRUQR� JUiILFR�� XWLOL]DGR� HQ� HO�'HSDUWDPHQWR� GH�
0DWHPiWLFDV�GH�OD�8QLYHUVLGDG�GHO�&DXFD��
�
������ $QiOLVLV�GH�ODV�H[SUHVLRQHV�FRQVXOWDGDV���
&RQ� HO� REMHWR� GH� HYDOXDU� ODV� H[SUHVLRQHV� TXH� PHMRU� VH� FRPSRUWDQ� SDUD� HVWLPDU� ORV�
FRHILFLHQWHV�GH��UHVLVWHQFLD�HVFRJLGRV�SDUD�HO�HVWXGLR��HQ�OD�]RQD�HQ�GRQGH�VH�REWXYLHURQ�ORV�
GDWRV�GH�FDPSR��VH�GHFLGLy�XWLOL]DU�FRPR�FULWHULR�HO�DQiOLVLV�HQWUH�ORV�YDORUHV�REVHUYDGRV�HQ�
HO�FDPSR�\�ORV�FDOFXODGRV�FRQ�ODV�H[SUHVLRQHV�D�DQDOL]DU��
�
3DUD�IDFLOLWDU�HO�SURFHGLPLHQWR�GH�DQiOLVLV�VH�WXYR�HQ�FXHQWD�OD�FODVLILFDFLyQ�TXH�VH�KL]R�GH�
HVWDV�H[SUHVLRQHV�VHJ~Q�VXV�IXQGDPHQWRV�WHyULFRV��FRPR�VH�DSUHFLD�HQ�ORV�DSDUWDGRV�����\�
����GHO�SUHVHQWH�LQIRUPH�\�VH�UHDOL]y�XQ�DQiOLVLV�FRPSDUDWLYR�HQWUH�ODV�H[SUHVLRQHV�GH�FDGD�
FODVLILFDFLyQ�WDQWR�YLVXDO�FRPR�QXPpULFD��WHQLHQGR�HQ�FXHQWD�ORV�VLJXLHQWHV�FULWHULRV�SDUD�OD�
VHOHFFLyQ�GH�ODV�H[SUHVLRQHV�D�UHFRPHQGDU��
�
¾� *UiILFDPHQWH� VH� WUD]y� OD� OtQHD� UHFWD�GH�PHMRU�DMXVWH� �YDORUHV�REVHUYDGRV� LJXDOHV�D� ORV�

FDOFXODGRV�FRQ�ORV�PRGHORV�HVWXGLDGRV��OD�FXDO�SUHVHQWD�XQD�LQFOLQDFLyQ�GH�����D�SDUWLU�
GHO�RULJHQ���DVt�FRPR�XQ�LQWHUYDOR�GH�HUURU�GH�PiV�R�PHQRV�HO�����DQDOL]iQGRVH�WDQWR�OD�
WHQGHQFLD�GH�ORV�SXQWRV�GHO�GLDJUDPD�GH�GLVSHUVLyQ�D�FHxLUVH�D�OD�UHFWD�GH�PHMRU�DMXVWH��
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FRPR� OD� FDQWLGDG�GH�SXQWRV�TXH� VH�FRQVHUYDEDQ�GHQWUR�GHO� LQWHUYDOR�GH�PiV�R�PHQRV�
����GH�HUURU�FRQVLGHUDGR���YHU�DQH[R�,���

�
¾� 3DUD� FXDQWLILFDU� QXPpULFDPHQWH� OR� DQWHULRU� \� UHVWDUOH� VXEMHWLYLGDG� DO� DQiOLVLV�� VH�

HPSOHDURQ�ORV�VLJXLHQWHV�LQGLFDGRUHV��
�� 'HVYLDFLyQ�DEVROXWD�PHGLD��'$0���OD�FXDO�VH�H[SUHVD�PHGLDQWH�OD�HFXDFLyQ��

����� ∑ −
×=

θ
θθÖ�

1'$0 �

θÖ � �YDORU�FDOFXODGR�FRQ�OD�H[SUHVLyQ�DQDOL]DGD�
θ � �YDORU��REVHUYDGR�
1  �WDPDxR�GH�OD�PXHVWUD�

�
(VWH� LQGLFDGRU�QRV�GD�XQD�PHGLGD� HVWDGtVWLFD�GH� OD�GLVSHUVLyQ�GH� ORV�GDWRV� UHVSHFWR�D�
XQD� UHFWD� GH� SHUIHFWR� DMXVWH�� (QWUH� PiV� FHUFDQR� VHD� HVWH� YDORU� D� FHUR�� PHMRU� VHUi� HO�
FRPSRUWDPLHQWR�GH�ORV�GDWRV��

�
�� 5Dt]� FXDGUDGD� GHO� HUURU� FXDGUiWLFR� PHGLR�� HO� FXDO� VH� SXHGH� HYDOXDU� GH� OD� VLJXLHQWH�

PDQHUD��

����� ( )
1

∑ − �Ö θθ �

�
6X� LQWHUSUHWDFLyQ� HV� DQiORJD� DO� LQGLFDGRU� DQWHULRU� UHVSHFWR� D� TXH� HO� PHMRU�
FRPSRUWDPLHQWR�VH�WLHQH�FXDQGR�VX�UHVXOWDGR�HV�FHUFDQR�D�FHUR��

�
�� 0HGLDQD�GHO�SRUFHQWDMH�GH�HUURU�DEVROXWR��OD�FXDO�VH�FDOFXOD�FRPR��
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����� ���Ö
×

−

θ

θθ0G �

�
(VWH�LQGLFDGRU�HVWDGtVWLFR�QRV�PXHVWUD�TXH�SDUD�YDORUHV�UHODWLYDPHQWH�DOWRV�GH�OD�PHGLDQD��
ORV� YDORUHV� SRU� HQFLPD� GH� HOOD� ������ WHQGUiQ� HIHFWLYDPHQWH� XQ� FRPSRUWDPLHQWR� PHQRV�
GHVHDEOH��SRU�OR�TXH�GHEH�HYDOXDUVH�OR�FRUUHFWR�GHO�LQGLFDGRU�FRQ�EDVH�HQ�VX�SUR[LPLGDG�D�
FHUR��

�
������ $QiOLVLV�GH�ORV�GDWRV�REWHQLGRV�HQ�HO�FDPSR����
/DV� H[SHULHQFLDV� GH� FDPSR� DUURMDURQ� XQD� VHULH� GH� SDUiPHWURV� WDQWR� KLGUiXOLFRV� FRPR�
KLGUROyJLFRV� \� � JUDQXORPpWULFRV� GHO� OHFKR� GHO� FDXFH� SDUD� FDGD� WUDPR� HVWXGLDGR�� � &RPR�
SULPHUD� PHGLGD� GH� DQiOLVLV� VH� H[SORUDURQ� ODV� SRVLEOHV� UHODFLRQHV� GH� WLSR� OLQHDO� TXH�
H[LVWLHUDQ� HQWUH� FDGD� XQD� GH� ODV� YDULDEOHV�� SDUD� OR� TXH� VH� XWLOL]DURQ� GRV� FRHILFLHQWHV� GH�
FRUUHODFLyQ��ORV�FXDOHV�IXHURQ��HO�FRHILFLHQWH�GH�FRUUHODFLyQ�GH�3HDUVRQ�\�HO�FRHILFLHQWH�GH�
FRUUHODFLyQ�GH�6SHDUPDQ��

�
•� (O�FRHILFLHQWH�GH�FRUUHODFLyQ�GH�3HDUVRQ�PLGH�HO�JUDGR�GH�DVRFLDFLyQ� OLQHDO�HQWUH�GRV�

YDULDEOHV�� WRPDQGR� YDORUHV� HQWUH� ��� \� ��� YDORUHV� SUy[LPRV� D� �� LQGLFDUiQ� IXHUWH�
DVRFLDFLyQ� OLQHDO� SRVLWLYD�� YDORUHV� SUy[LPRV� D� ��� LQGLFDUiQ� XQD� IXHUWH� UHODFLyQ� OLQHDO�
QHJDWLYD�� \� YDORUHV� FHUFDQRV� D� FHUR� LQGLFDUiQ� TXH� QR� KD\� QLQJXQD� UHODFLyQ� OLQHDO�
�$UDQD]���������������YHU�DQH[R�-���
�
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•� /D�LQWHUSUHWDFLyQ�GHO�FRHILFLHQWH�GH�FRUUHODFLyQ�GH�6SHDUPDQ�HV�LGpQWLFD�D� OD�H[SXHVWD�
FRQ�DQWHULRULGDG�SDUD�HO�FRHILFLHQWH�GH�FRUUHODFLyQ�GH�3HDUVRQ��HVWH�DQiOLVLV�VH�HQFXHQWUD�
FRQWHQLGR�HQ��HO�DQH[R�.��

�
���������'HGXFFLyQ�GH��H[SUHVLRQHV�SURSLDV�SDUD�OD�]RQD�HQ�HVWXGLR�
%XVFDQGR�FXPSOLU�RWUR�GH�ORV�REMHWLYRV�WUD]DGRV�LQLFLDOPHQWH��HO�FXDO�HUD�WUDWDU�GH�REWHQHU�
H[SUHVLRQHV� TXH� SHUPLWLHUDQ� HVWLPDU� HO� FRHILFLHQWH� GH� UXJRVLGDG� GH� 0DQQLQJ� \� HO�
FRHILFLHQWH�GH�IULFFLyQ�GH�'DUF\�±�:HLVEDFK�SDUD�DVt�HQFRQWUDU�HO�FRHILFLHQWH�GH�UHVLVWHQFLD�
DO� IOXMR� GH� &KH]\�� VH� DQDOL]DURQ� FRQ� D\XGD� GHO� SDTXHWH� 6366� GLIHUHQWHV� PRGHORV� TXH�
SHUPLWLHUDQ�HQFRQWUDU� Q ��\� I ��HVWLPDQGR�PHGLDQWH�DQiOLVLV�GH�UHJUHVLyQ�QR�OLQHDO��TXH�HUD�
HO� FRPSRUWDPLHQWR� GH� ORV� PRGHORV� HQFRQWUDGRV� \� DQDOL]DGRV� HQ� RWURV� HVWXGLRV�� ORV�
UHVSHFWLYRV� SDUiPHWURV� GHQWUR� GH� ORV� PLVPRV�� VHJ~Q� OD� IXQGDPHQWDFLyQ� WHyULFD� GH� FDGD�
PRGHOR�� �(O�SURJUDPD�6366�XWLOL]D�GRV�DOJRULWPRV�GH�UHJUHVLyQ�QR�OLQHDO�SDUD�HVWLPDU�ORV�
SDUiPHWURV�HVSHFLILFDGRV�TXH�VH�HQFXHQWUHQ�HQ�FDGD�PRGHOR�GH�ORV�DQDOL]DGRV��SRU�GHIHFWR��
HO�VLVWHPD�LQFRUSRUD�HO�DOJRULWPR�GH�/HYHQEHUJ�±�0DUTXDUGW�HO�FXDO�VH�XWLOL]D�FRQ�PRGHORV�
VLQ�QLQJ~Q�WLSR�GH�UHVWULFFLRQHV�HQ�ORV�YDORUHV�GH�ORV�SDUiPHWURV��7DPELpQ�VH�WLHQH�OD�RSFLyQ�
GH�XWLOL]DU�HO�DOJRULWPR�6HTXHQWLDO�TXDGUDWLF�SURJUDPPLQJ�HO�FXDO�HV�PiV�JHQHUDO��SXHV�VH�
SXHGH� XWLOL]DU� LQGLVWLQWDPHQWH� HQ� PRGHORV� QR� OLQHDOHV� FRQ� R� VLQ� UHVWULFFLRQHV� HQ� ORV�
SDUiPHWURV���9LQDFXD������������
�
&RPR�FULWHULRV�SDUD� UHDOL]DU� OD� VHOHFFLyQ�GH� ORV�PRGHORV�TXH�PHMRUHV� UHVXOWDGRV�RIUHFtDQ��
GHQWUR�GH�VX�UHVSHFWLYD�FODVLILFDFLyQ�VHJ~Q�VXV�IXQGDPHQWRV�WHyULFRV��VH�WXYLHURQ�DGHPiV�GH�
ORV� H[SXHVWRV� HQ� HO� DSDUWDGR� ������ TXH� VH� XVDURQ� SDUD� FRPSDUDU� HQWUH� PRGHORV�� ORV� TXH�



� ���

PHMRU�DMXVWH�RIUHFtDQ�D�ORV�GDWRV�REVHUYDGRV��DSDUWDGR��������ORV�LQGLFDGRUHV�TXH�HO�SDTXHWH�
HVWLPy� SDUD� FDGD� XQR� GH� ORV�PRGHORV� �YHU� DQH[R� /��� (QWUH� HOORV� VH� GHFLGLy� QR� WHQHU� HQ�
FXHQWD� OD�PHGLD� FXDGUiWLFD� GH� UHVLGXDOHV� SXHV� VHJ~Q� �9LQDFXD���������� QR� HV� XQD� EXHQD�
HVWLPDFLyQ� LQVHVJDGD� GH� OD� YDULDQ]D� GHO� HUURU�� � VH� DQDOL]y� HO� YDORU� SURSRUFLRQDGR� GHO�
FRHILFLHQWH� GH� GHWHUPLQDFLyQ� � �5 � SDUD� HO� FXDO� � VX� LQWHUSUHWDFLyQ� HV� OD� PLVPD� TXH� HQ�
FXDOTXLHU�PRGHOR�GH�UHJUHVLyQ�OLQHDO��9LQDFXD�����������WRPDQGR�FRPR�FULWHULR�HYDOXDGRU�
VX�FHUFDQtD�D���\�DVXPLHQGR�FRPR�YDORU�PtQLPR�DGPLVLEOH�SDUD�WHQHUOH�HQ�FRQVLGHUDFLyQ�XQ�
YDORU�QR�LQIHULRU�D��������
$FDEDGR�HVWH�DQiOLVLV�VH�REVHUYDURQ� ORV� LQWHUYDORV�GH�FRQILDQ]D�DVLQWyWLFRV�DO�����GH� ORV�
SDUiPHWURV� HQFRQWUDGRV� HQ� HO� PRGHOR�� OR� TXH� LQGLFD� TXH� HO� YDORU� HQFRQWUDGR� WLHQH� XQD�
SRVLELOLGDG� GHO� ���� GH� WRPDU� XQ� YDORU� GHQWUR� GH� HVH� LQWHUYDOR�� � 3RU� HVWR�� FRPR� SULPHU�
FULWHULR�GH�VHOHFFLyQ��VH�GHFLGLy�WRPDU�ORV�TXH�WXYLHUDQ�XQ�LQWHUYDOR�GH�HVWLPDFLyQ�TXH�QR�
SDVDUD� SRU� FHUR�� SXHV� GDED� OD� SRVLELOLGDG� HQ� XQ�����GH� TXH� HVH� SDUiPHWUR� IXHUD� LJXDO� D�
FHUR��GHVSXpV��VH�HVFRJLHURQ� �HQWUH�ORV�PRGHORV�UHVWDQWHV� ORV�TXH� WXYLHUDQ�XQ�LQWHUYDOR�GH�
HVWLPDFLyQ�PiV� SHTXHxR� GH� YDULDFLyQ� SXHV� GDED�PD\RU� SUHFLVLyQ� �PHQRU� LQFHUWLGXPEUH��
UHVSHFWR�DO�YHUGDGHUR�YDORU�GHO�SDUiPHWUR�DQDOL]DGR���/RV�UHVXOWDGRV�SUHVHQWDQ�XQD�PDWUL]�
GH� FRUUHODFLyQ� HQWUH� ODV� HVWLPDFLRQHV� GH� ORV� SDUiPHWURV� HQFRQWUDGRV�� ORV� YDORUHV� DKt�
SUHVHQWDGRV�VH�DQDOL]DQ�GH�LJXDO�IRUPD�TXH�FXDOTXLHU�YDORU�GH�FRUUHODFLyQ�REWHQLGR�SDUD�XQ�
PRGHOR�OLQHDO��DXQTXH�HVWH�DQiOLVLV�QR�UHYLVWH�LJXDO�SHVR�D�ORV�PHQFLRQDGRV�DQWHULRUPHQWH��
�
'HQWUR�GH�HVWH�JUXSR�UHVXOWDUiQ�ODV�H[SUHVLRQHV�TXH�SRVHDQ�PHMRU�FRPSRUWDPLHQWR�HQWUH�ODV�
GHPiV�VLQ�WHQHU�HQ�FXHQWD�HO�JUXSR�HQ�HO�FXDO�VH�KD\DQ�FODVLILFDGR���(V�SRU�HVWR�TXH�SUHYLR�
DQiOLVLV�GHO�IHQyPHQR�ItVLFR��VH�SURFHGLy�D��VHOHFFLRQDU�XQ�JUXSR�PiV�SHTXHxR�FRQ�HO�ILQ�GH�
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UHDOL]DU�JUiILFRV�GH� OtQHD�SDUD�REVHUYDU� HO� FRPSRUWDPLHQWR�GH� ORV�PRGHORV� UHVSHFWR�D� VXV�
SUHGLFFLRQHV�\�HYDOXDU�YLVXDOPHQWH�HO�DMXVWH�GH�FDGD�PRGHOR�VHOHFFLRQDGR��
�
�
�
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�

(VWH� FDStWXOR� FRQWLHQH� HO� UHVXPHQ� GH� ORV� FiOFXORV� KLGUiXOLFRV� \� HVWDGtVWLFRV� \� GH� ORV�
UHVXOWDGRV��TXH�VH�REWXYLHURQ�DO�SURFHVDU�OD�LQIRUPDFLyQ�GH�FDPSR�UHFRJLGD�SDUD�TXLQFH�GH�
ODV� GLHFLQXHYH� FRUULHQWHV� HVWXGLDGDV�� � )XH� QHFHVDULR� GHVFDUWDU� OD� LQIRUPDFLyQ� GH� FXDWUR�
FRUULHQWHV�GHELGR�D�UD]RQHV�TXH�VH�H[SOLFDUiQ�PDV�DGHODQWH�HQ�HO�QXPHUDO�������/RV�DQH[RV�
GHO� FDStWXOR� LQFOX\HQ� ODV� WDEODV� GHWDOODGDV� GH� GDWRV� GH� WRSRJUDItD�� VXHORV� H� KLGURORJtD� \�
FiOFXORV�UHDOL]DGRV��
�
$QWHV� GH� KDFHU� UHIHUHQFLD� D� ORV� FiOFXORV� UHDOL]DGRV� HQ� ORV� DSDUWDGRV� VLJXLHQWHV�� FDEH�
PHQFLRQDU�ODV�GLIHUHQWHV�DSUR[LPDFLRQHV�TXH�VH�KDQ�KHFKR�SDUD�REWHQHU�YDORUHV�PHGLRV�GH�
DOJXQDV�GH�ODV�FDUDFWHUtVWLFDV�JHRPpWULFDV�GH�ORV�WUDPRV�HVWXGLDGRV���
�
�
&RPR� SULPHUD� DSUR[LPDFLyQ� VH� HYDOXy� VL� ODV� FRUULHQWHV� TXH� VH� HVWXGLDURQ� SRGtDQ�
FRQVLGHUDUVH� FRPR� FDQDOHV� DELHUWRV� DQFKRV� \D� TXH� HVWR� LPSOLFDED� XQD� IDFLOLGDG� HQ� ORV�
FiOFXORV� DO� FRQVLGHUDU� HO� UDGLR� KLGUiXOLFR� DSUR[LPDGDPHQWH� LJXDO� D� OD� SURIXQGLGDG�
KLGUiXOLFD�GHO�IOXMR��SDUD�HOOR��VH�FDOFXOy�OD�UHODFLyQ�DQFKR�SURIXQGLGDG�HQ�FDGD�XQD�GH�ODV�
VHFFLRQHV� WUDQVYHUVDOHV� DQDOL]DGDV�� WHQLHQGR� FRPR�FULWHULR� SDUD� FRQVLGHUDU� HO� FDQDO� DQFKR�
TXH�HVWD�UHODFLyQ��IXHUD�PD\RU�TXH�����&KRZ�9�7�������������
�
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3DUD�HYDOXDU�ODV�H[SUHVLRQHV�SURSXHVWDV�SRU�ORV�DXWRUHV�FLWDGRV�HQ�ORV�QXPHUDOHV�����\������
HQ� ODV� FRUULHQWHV� HVWXGLDGDV�� VH� FDOFXOy� HO� UDGLR� KLGUiXOLFR� SURPHGLR� SDUD� HO� WUDPR� HQ�
HVWXGLR� GH� FDGD� UtR� GH� IRUPD� TXH� HQ� ODV� H[SUHVLRQHV� GRQGH� OD� YDULDEOH� D� HYDOXDU� HUD� OD�
SURIXQGLGDG� KLGUiXOLFD� GHO� DJXD� VH� XVy� HO� YDORU� GHO� UDGLR� KLGUiXOLFR� SURPHGLR�� � 3DUD�
HQFRQWUDU�HVWH�YDORU�PHGLR�GHO�UDGLR�KLGUiXOLFR�VH�XWLOL]y�HO�VLJXLHQWH�SURFHGLPLHQWR��

�� (O� IDFWRU� GH� VHFFLyQ� HV� HO� GHWHUPLQDGR� SRU� OD� H[SUHVLyQ� � �
�

$5= = � �&KRZ�9�7��
�����������
$ � ��iUHD�GH�OD�VHFFLyQ�WUDQVYHUVDO��
5 � �UDGLR�KLGUiXOLFR�GH�OD�VHFFLyQ�WUDQVYHUVDO��

�� 'H�OD�H[SUHVLyQ�GH�0DQQLQJ�SDUD�OD�YHORFLGDG�PHGLD�VH�SXHGH�REWHQHU��
�

����� �
�

�
� $5

6
4Q
I

= �

I6 � �JUDGLHQWH�KLGUiXOLFR�
�

�� 3DUD�XQ�WUDPR�M�HQ�HVWXGLR�VH�SXHGH�FRQVLGHUDU�TXH�HQ�XQ��PRPHQWR�GHWHUPLQDGR�4 �� Q �
\� I6 �VRQ�FRQVWDQWHV��\�TXH� $ �\� 5 �YDUtDQ�HQ�FLHUWD�PDJQLWXG�D�OR�ODUJR�GHO�WUDPR�HQ�
HVWXGLR��

�
�� /D�GHILQLFLyQ�GHO�IDFWRU�GH�WUDQVSRUWH�HV��&KRZ�9�7������������
�

����� �
�� $5Q. = �

�
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. � �IDFWRU�GH�WUDQVSRUWH�GH�OD�VHFFLyQ�
/D�YDULDFLyQ�GH� . �HV�JHRPpWULFD�D�OR�ODUJR�GH�XQ�WUDPR��SRU�HQGH�HO�IDFWRU�GH�VHFFLyQ�
OR�KDFH�GH�LJXDO�IRUPD��

�� 3DUD� FDGD� VHFFLyQ� VH� SXHGH� REWHQHU� �
�

��5$ � \� �
�

��5$ � �VLHQGR� �� \� �� FDGD� XQD� GH� ODV�
VHFFLRQHV�GHO�WUDPR�HQ�HVWXGLR���

�
�� 6L�OODPDPRV� = �DO�IDFWRU�GH�VHFFLyQ�PHGLR�GHO�WUDPR��VH�WLHQH��

����� 
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�
�� 5$5$= �

�
�� %DMR�OD�FRQVLGHUDFLyQ�GH�FDQDO�DQFKR�VH�WLHQH�TXH��

����� LLLLL 5%K%$ == �

L% � �DQFKR�GH�OD�VXSHUILFLH�OLEUH�GHO�DJXD�HQ�OD�VHFFLyQ�L�
�

�� <D�TXH�XQR�GH�ORV�FULWHULRV�SDUD�OD�HVFRJHQFLD�GH�ORV�WUDPRV�D�HVWXGLDU�HUD�TXH�IXHUD�OR�
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�� 'H� DTXt� FDOFXODQGR� HO� DQFKR� SURPHGLR� GHO� WUDPR� % � \� WHQLHQGR� HO� IDFWRU� GH� VHFFLyQ�
PHGLR�GHO� WUDPR� = �� VH�SXHGH�REWHQHU� HO� UDGLR�KLGUiXOLFR�PHGLR�SDUD� HO� WUDPR� 5 �� HO�
FXDO� VH� SXHGH� LJXDODU� D� K � �SURIXQGLGDG� KLGUiXOLFD� PHGLD�� WHQLHQGR� HQ� FXHQWD� OD�
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3DUD�OD�REWHQFLyQ�GH�ORV�YDORUHV�GH� Q �GH�0DQQLQJ�REVHUYDGRV��VH�XWLOL]y�HO�FRQFHSWR�GH�OD�
HQHUJtD� \� SpUGLGD� GH� FDEH]D� HQWUH� VHFFLRQHV� UHVROYLHQGR� VLPXOWiQHDPHQWH� OD� HFXDFLyQ� GH�
IOXMR� JUDGXDOPHQWH� YDULDGR� H[SUHVDGD� DTXt� HQ� IRUPD� GLIHUHQFLDO�� \� OD� HFXDFLyQ� GH�
UHVLVWHQFLD�DO�IOXMR�GH�0DQQLQJ��
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HQ�HO�HVWXGLR�\�SDUD�DTXHOORV�TXH�SRU�UD]RQHV�DQWHV�H[SXHVWDV�GHELHURQ�H[FOXLUVH���$QWHV�GH�
SUHVWDU�DWHQFLyQ�D�ORV�YDORUHV�GH� Q �REVHUYDGRV��FDEH�PHQFLRQDU�TXH�ODV�PHGLFLRQHV�VREUH�HO�
5tR� 3DODFp� VH� UHDOL]DURQ� HQ� HO� PLVPR� OXJDU� SHUR� HQ� GRV� IHFKDV� GLVWLQWDV�� SRU� HVR� OD�
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FDXFHV� LQFOXLGRV� HQ� HO� HVWXGLR� \� SDUD� DTXHOORV� TXH� SRU� UD]RQHV� DQWHV� H[SXHVWDV� GHELHURQ�
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PLVPDV��VHFWRUHV�GHPDVLDGR�SODQRV���TXH�UHIOHMDEDQ�DXVHQFLD�PDUFDGD�GH�IUDFFLRQHV�GH�
WDPDxRV�TXH�LQGLFDEDQ�LQWHUYHQFLyQ�KXPDQD�\D�VHD�HQ�HO�VLWLR�y�HQ�OXJDUHV�DJXDV�DUULED�
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FRPR� FRQVHFXHQFLD� GH� OD� LQWHUYHQFLyQ�PHQFLRQDGD� DQWHULRUPHQWH�� VH� SUHVHQWDQ� FRPR�
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SUHVHQWDEDQ� ORV�GHPiV� UtRV�GH� WRPDU�YDORUHV�DOWRV��FDEH�PHQFLRQDU�TXH�HVWH�YDORU�GHO�
FRHILFLHQWH�GH�UXJRVLGDG�GH�0DQQLQJ��QR�HV�HUUDGR�GH�DFXHUGR�D�ODV�FRQGLFLRQHV�GHO�UtR�
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PX\�XQLIRUPH��VLQ�VREUH� WDPDxRV�QL� LQWHUYHQFLyQ�GH�YHJHWDFLyQ�GH�ODV�RULOODV�VREUH�HO�
IOXMR��HVWH�YDORU�EDMR�HQ�FRPSDUDFLyQ�FRQ�ORV�GHPiV�SRGUtD�FDXVDU�UHVXOWDGRV�HUUDGRV�HQ�
OD�LQWHQFLyQ�GH�GHWHUPLQDU�H[SUHVLRQHV�SURSLDV�SDUD�OD�FXDQWLILFDFLyQ�GH�OD�UHVLVWHQFLD�DO�
IOXMR�HQ�ODV�]RQDV�GH�HVWXGLR�FDUDFWHUL]DGDV�HQ�JHQHUDO�SRU�WHQHU�SHQGLHQWHV�PDV�DOWDV�\�
PDWHULDOHV�PDV�JUXHVRV��
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/D�WRWDOLGDG�GH�ODV�YDULDEOHV�HVWXGLDGDV�VH�SXHGHQ�FRQVXOWDU�HQ�HO�DQH[R�-��3HDUVRQ��\�HQ�HO�
DQH[R�.��6SHDUPDQ���
�
���� 2%7(1&,Ï1� '(� 81$� 18(9$� (;35(6,Ï1� 3$5$� (67,0$5� Q � '(�

0$11,1*�<� I �'(�'$5&<�±�:(,6%$&+�
�
3DUD� UHDOL]DU� OD� HYDOXDFLyQ� HVWDGtVWLFD� HQFDPLQDGD� D� LQWHQWDU� REWHQHU� H[SUHVLRQHV� SURSLDV�
SDUD�OD�]RQD�HQ�HVWXGLR�VH�XWLOL]y�HO�SDTXHWH�6366��KDFLHQGR�XVR�GHO�DOJRULWPR�/HYHQEHU�±�
0DUTXDUGW�HO�FXDO�IXQFLRQD��VLQ�QLQJ~Q�WLSR�GH�UHVWULFFLRQHV�SDUD�ORV�SDUiPHWURV�D�HQFRQWUDU�
HQ� FDGD� XQR� GH� ORV� PRGHORV�� ORV� TXH� LQFOX\HQ� OD� YDULDEOH� [G � IXHURQ� HYDOXDGRV� FRQ� ODV�
FRPELQDFLRQHV�SRVLEOHV�KDFLHQGR�XVR�GH�ORV�SHUFHQWLOHV������������\������$�FRQWLQXDFLyQ�VH�
H[SRQGUiQ�ORV�PHMRUHV�PRGHORV�VHJ~Q�ORV�YDORUHV�GHO�FRHILFLHQWH�GH�GHWHUPLQDFLyQ��� �5 ���
OD�GHVYLDFLyQ�DEVROXWD�PHGLD� �'�$�0�� �\�XQ�DQiOLVLV�GHO� LQWHUYDOR�GH�FRQILDQ]D� �FRPR�VH�
PHQFLRQy�HQ�HO�DSDUWDGR��������� HQWUH�HVWRV� VH�HVFRJLy� OD�H[SUHVLyQ�D� UHFRPHQGDU�SDUD� OD�
]RQD�GHO�HVWXGLR��DQiOLVLV�TXH�VH�SUHVHQWDUi�HQ�HO�QXPHUDO���GH�HVWH�LQIRUPH��
�
�
������ (FXDFLRQHV�GH�ORV�GLVWLQWRV�PRGHORV�SDUD�HO�Q �GH�0DQQLQJ��
•� ([SUHVLyQ�HQ�IXQFLyQ�VRODPHQWH�GHO�GLiPHWUR�FDUDFWHUtVWLFR�
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6H�FRUULHURQ�FXDWUR�PRGHORV�GH�HVWH�WLSR�FRQ�ORV�SHUFHQWLOHV�����������\������GH�ORV�FXDOHV�HO�
TXH�PHMRUHV�UHVXOWDGRV�RIUHFLy�IXH�HO�VH�KDOOy�XVDQGR�HO�SHUFHQWLO�����
�
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�
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'HVYLDFLyQ�DEVROXWD�PHGLD�������������
,QWHUYDOR�GH�FRQILDQ]D�GHO�����SDUD���������������������D���������������
•� ([SUHVLyQ��HQ�IXQFLyQ�GHO�UDGLR�KLGUiXOLFR�\�OD�VXPHUJHQFLD�UHODWLYD�
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(Q� HO� VLVWHPD� PpWULFR� GH� XQLGDGHV�� VH� H[SORUDURQ� ODV� FRPELQDFLRQHV� GH� VXPHUJHQFLD�
UHODWLYD� XVDQGR� ORV� SHUFHQWLOHV� ���� ���� ��� \� ��� FRPR� WDPDxRV� FDUDFWHUtVWLFRV� GHO� OHFKR��
GDQGR�FRPR�UHVXOWDGR�TXH�QLQJ~Q�PRGHOR�FXPSOtD�FRQ�DOJXQR�GH� �ORV�FULWHULRV�FRPSOHWRV�
TXH�VH�H[SXVLHURQ�DQWHULRUPHQWH�SDUD�VX�VHOHFFLyQ�GHQWUR�GH�HVWH�PRGHOR�HVSHFtILFR��
�
•� ([SUHVLyQ�HQ�IXQFLyQ�GHO�UDGLR�KLGUiXOLFR�\�HO�JUDGLHQWH�GH�HQHUJtD�
�

����� ����������������� 56Q I=  
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'HVYLDFLyQ�DEVROXWD�PHGLD��������������
,QWHUYDOR�GH�FRQILDQ]D�GHO�����SDUD������� -������������D���������������
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,QWHUYDOR�GH�FRQILDQ]D�GHO�����SDUD�������� ������������D��������������
,QWHUYDOR�GH�FRQILDQ]D�GHO�����SDUD���������������������D���������������
5 �HQ�P��
�
������ (FXDFLRQHV�GH�ORV�GLVWLQWRV�PRGHORV�SDUD� I �GH�'DUF\�±�:HLVEDFK�
•� ([SUHVLRQHV�HQ�IXQFLyQ�GH�OD�VXPHUJHQFLD�UHODWLYD�
6H� DQDOL]y� HVWH� WLSR� GH� PRGHOR� FRQ� ORV� SHUFHQWLOHV� ���� ������ \� ���� GH� HVWDV� FXDWUR�
HFXDFLRQHV�OD�TXH�XVR� ��GG [ = �RIUHFLy�PHMRUHV�UHVXOWDGRV�IUHQWH�D�ODV�GHPiV��
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'HVYLDFLyQ�DEVROXWD�PHGLD������������
,QWHUYDOR�GH�FRQILDQ]D�GHO�����SDUD���������������������D��������������
,QWHUYDOR�GH�FRQILDQ]D�GHO�����SDUD�����������������������D��������������
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,QWHUYDOR�GH�FRQILDQ]D�GHO�����SDUD���������������������D��������������
,QWHUYDOR�GH�FRQILDQ]D�GHO�����SDUD��������������������D��������������
'HVYLDFLyQ�DEVROXWD�PHGLD���������������
�
�
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��� $1È/,6,6�'(�5(68/7$'26��
�
�

�����&$5$&7(5Ë67,&$6�'(�/$6�&255,(17(6�(678',$'$6�
�
3DUD� FDUDFWHUL]DU� ORV� FDXFHV� FRQVLGHUDGRV� HQ� HO� HVWXGLR� \� GHILQLU� VX� FRQGLFLyQ� HQWUH�
FRUULHQWHV�GH�PRQWDxD�y�FRUULHQWHV�GH�WLHUUDV�EDMDV��VH�XVy�OD�FODVLILFDFLyQ�TXH�VH�H[SXVR�HQ�
HO� QXPHUDO� ����� &RORVLPR� ����������� UHVSHFWR� D� FDXFHV� GH� DOWR� JUDGLHQWH�� 'H� ODV� ���
FRUULHQWHV� TXH� ILQDOPHQWH� VH� GHFLGLy� HVFRJHU� SDUD� HO� HVWXGLR�� DO� DQDOL]DU� ORV� YDORUHV� GH�

VXPHUJHQFLD�UHODWLYD�
��G
5 �DUURMDGRV�SRU�HO�HVWXGLR�VH�REVHUYD���FXDGUR������TXH���GH�ODV����

FRUULHQWHV�VH�VDOHQ�GH�ORV�YDORUHV�SURSXHVWRV�SDUD�FRUULHQWHV�GH�DOWR�JUDGLHQWH� 
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5 �

&XDGUR������&DUDFWHUL]DFLyQ�GH�ORV�FDXFHV�VHJ~Q�ORV�YDORUHV�GH
��G
5 �

&RUULHQWH 5 �G �� &DUDFWHUtVWLFD
5�7,0%$ ���� 3ODQLFLH
4�6$7( ���� 3ODQLFLH
5�&$-,%,2 ���� 3ODQLFLH
5�1(*52 ���� 3ODQLFLH
5�7,0%,2 ���� 0RQWDxD
5�6$/$'2 ���� 0RQWDxD
5�&/$52 ���� 0RQWDxD
5�&2)5( ���� 0RQWDxD
5�3$/$&( ���� 0RQWDxD
5��&$8&$ ���� 0RQWDxD
5�02/,12� ���� 0RQWDxD
4�/$�9,8'$ ���� 0RQWDxD
5�3,('5$6 ���� 0RQWDxD
5�3,(1'$02 ���� 0RQWDxD �
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$XQTXH� OD� ]RQD� HQ� GRQGH� VH� UHDOL]DURQ� ORV� HVWXGLRV� GH� ORV� UtRV� &DMLEtR�� 1HJUR� \� OD�
4XHEUDGD�6DWp�HV�HIHFWLYDPHQWH�PRQWDxRVD��OD�UD]yQ��SRU�OD�FXDO�OD�UHODFLyQ�GH�VXPHUJHQFLD�

UHODWLYD
��G
5 � HV� WDQ� DOWD�� SXHGH� DWULEXLUVH� D� TXH� HQ� ODV� ]RQDV� GH� PRQWDxD� ODV� FRUULHQWHV�

SUHVHQWDQ� ]RQDV� GH� HVWDQTXHV� FRQ� SHQGLHQWHV� EDMDV� �/ySH]�� ����������� HQ� GRQGH� KD\�
SURIXQGLGDGHV�GHO�DJXD�PD\RUHV�D�ODV�REVHUYDGDV�HQ�RWURV�WUDPRV�GH�OD�PLVPD�FRUULHQWH��OR�
TXH�KDFH�TXH�OD�VXPHUJHQFLD�UHODWLYD�DXPHQWH�SRU�HQFLPD�GH�ORV�HVSHUDGR����7DPELpQ�SXHGH�
PHQFLRQDUVH� HO� KHFKR� GH� TXH� HVWRV� UtRV� DFDUUHDQ� PDWHULDOHV� GH� GLYHUVRV� WDPDxRV��
GHSRVLWiQGRORV� HQ� IRUPD� JUDGXDGD�� D� OR� ODUJR� GH� VX� SHUILO� ORQJLWXGLQDO�� VHJ~Q� YDUtD� OD�
YHORFLGDG� GH� OD� FRUULHQWH�� FXDQGR� VH� WLHQHQ� YHORFLGDGHV� EDMDV� GLVPLQX\H� OD� FDSDFLGDG� GH�
DFDUUHR� GHO� UtR�� SRU� OR� TXH� SULPHUR� VH� GHSRVLWDQ� ORV�PDWHULDOHV� JUXHVRV�� PLHQWUDV� TXH� HO�
PDWHULDO� UHODWLYDPHQWH� ILQR� DOFDQ]D� D� YLDMDU� PiV� KDFLD� DJXDV� DEDMR�� �)ORUHV���������� ORV�
WUDPRV� HVWXGLDGRV� HQ� HVRV� UtRV� SUHVHQWDQ� YHORFLGDGHV� EDMDV� ������� ����� \� ����� P�V��
UHVSHFWLYDPHQWH�� OR� TXH� SXHGH� LQGLFDU� TXH� HO� PDWHULDO� PiV� JUXHVR� TXH� WUDQVSRUWD� OD�
FRUULHQWH��\D�KD�VLGR�GHSRVLWDGR�HQ�WUDPRV�DQWHULRUHV�DO�GH�OD�]RQD�DQDOL]DGD�SDUD�FDGD�XQD�
GH�HVWDV�FRUULHQWHV��UtRV�&DMLEtR��1HJUR�\�OD�4XHEUDGD�6DWp��OR�TXH�RFDVLRQD�WDPDxRV�GH� ��G �
UHODWLYDPHQWH� SHTXHxRV� HQ� FRPSDUDFLyQ� FRQ� ORV� YDORUHV� GH� UDGLR� KLGUiXOLFR� HQFRQWUDGRV��
&RPR�FDVR�SDUWLFXODU�HQ�HO�PRPHQWR�GHO�DIRUR�� OD�4XHEUDGD�6DWp�VH�HQFRQWUDED�FRQ�IOXMR�
EDVWDQWH�DOWR��OR�TXH�VH�YH�UHIOHMDGR�HQ�HO�YDORU�GH�VXPHUJHQFLD�UHODWLYD�REVHUYDGR��
�
/DV�FRUULHQWHV�WDPELpQ�SXHGHQ�FDUDFWHUL]DUVH�SRU�VX�JUDGLHQWH�GH�HQHUJtD��FRPR�VH�SODQWHy�
HQ� HO� QXPHUDO� ����� VHJ~Q� OR� FXDO� SDUD� UtRV� GH�PRQWDxD� VH� WLHQHQ� � JUDGLHQWHV� GH� HQHUJtD�
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PD\RUHV� D�������3DUD� HYDOXDU� HVWH� FULWHULR� H[SXHVWR�SRU�/ySH]� ����������� VH�SUHVHQWD� HO�
FXDGUR�����
�

&XDGUR������$QiOLVLV�GHO�JUDGLHQWH�GH�HQHUJtD�SDUD�ORV�FDXFHV�D�FODVLILFDU��
&RUULHQWH 6 I ������ &DUDFWHUtVWLFD

5�6$/$'2 ����� 0RQWDxD
5��&$8&$ ����� 0RQWDxD
5�3,(1'$02 ����� 0RQWDxD
5�02/,12� ����� 0RQWDxD
5�&/$52 ����� 0RQWDxD
5�3$/$&(�� ����� 0RQWDxD
5�3,('5$6 ����� 0RQWDxD
4�/$�9,8'$ ����� 0RQWDxD
5�&2)5( ����� 0RQWDxD
5�3$/$&( ����� 0RQWDxD
5�7,0%,2 ����� 0RQWDxD
4�6$7( ����� 0RQWDxD
5�7,0%$ ����� 0RQWDxD
5�&$-,%,2 ����� 3ODQLFLH
5�1(*52 ����� 3ODQLFLH �

�
(O�FXDGUR�DQWHULRU�PXHVWUD�TXH� ORV�UtRV�&DMLEtR�\�1HJUR�SUHVHQWDQ�SHQGLHQWHV� LQIHULRUHV�D�
ODV� FRQVLGHUDGDV� SDUD� FODVLILFDUORV� FRPR� UtRV� GH� PRQWDxD�� D� SHVDU� GH� HVWDU� XELFDGRV� ORV�
OXJDUHV�GH�DIRUR�HQ��]RQDV�PRQWDxRVDV�GHO�'HSDUWDPHQWR�GHO�&DXFD���(VWR�HV�H[SOLFDEOH�HQ�
HO� KHFKR� GH� TXH� HO� WUDPR� HVFRJLGR� SDUD� HO� HVWXGLR� HQ� FDGD� XQD� GH� HVDV� FRUULHQWHV� VH�
HQFRQWUDED�HQ�XQD�]RQD�GH�UHODWLYD�EDMD�YHORFLGDG�������\������P�V�UHVSHFWLYDPHQWH���OR�TXH�
VH�YH�UHIOHMDGR�HQ�ORV�YDORUHV�GH�JUDGLHQWH�GH�HQHUJtD�REWHQLGRV��LQGLFDQGR�TXH�ORV�WUDPRV�
HQ� SDUWLFXODU�� DXQTXH� SUHVHQWDQ� FDUDFWHUtVWLFDV� GH� EDMR� JUDGLHQWH�� QR� VRQ� QHFHVDULDPHQWH�
UHSUHVHQWDWLYRV�GH�ODV�FRUULHQWHV�HQ�OD�]RQD���(O�FDVR�GHO�5tR�7LPED�HV�DOJR�DSDUWH��\D�TXH�

DXQTXH� SUHVHQWD� HO� YDORU� GH�
��G
5 � PD\RU� ��������� VX� JUDGLHQWH� GH� HQHUJtD� HVWi� GHQWUR� GHO�
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UDQJR�SDUD�ORV�UtRV�GH�PRQWDxD��!������DXQTXH�VX�VLWXDFLyQ�JHRJUiILFD�HVWp�HQPDUFDGD�HQ�
XQD�UHJLyQ�SODQD�����
�
7RPDQGR� HQ� FXHQWD� ORV� GRV� DQiOLVLV� DQWHULRUHV� VH� SXHGH� GHILQLU� TXH� � ORV� UHVXOWDGRV� \�
FRQFOXVLRQHV�REWHQLGRV�VRQ�DSOLFDEOHV��HQ�JHQHUDO��D�FRUULHQWHV�GH�]RQDV�PRQWDxRVDV��
3DUD� OD� FRUUHFWD� LQWHUSUHWDFLyQ� GHO� DQiOLVLV� DQWHULRU� GHEH� WHQHUVH� HQ� FXHQWD� TXH� WRGR�
SURFHGLPLHQWR�HQ�FDPSR�SXHGH�SUHVHQWDU�XQ�HUURU��HQWUH�ORV�FXDOHV�FDEH�PHQFLRQDU��
�
�

�� /D�PHGLFLyQ�GHO�GHVQLYHO�GH� OD� VXSHUILFLH� OLEUH�GHO� DJXD�� �(VWD�PHGLGD�HV� � OD�PiV�
GLItFLO� GH� UHDOL]DU� GHELGR� D� ODV� FRQGLFLRQHV� DOWDPHQWH� WXUEXOHQWDV� GH� ORV� FDXFHV�
HVWXGLDGRV�� FXDOTXLHU� SHTXHxD� YDULDFLyQ� HQ� OD� GHWHUPLQDFLyQ� GHO� QLYHO� GH� OD�
VXSHUILFLH�OLEUH�GHO�DJXD�HQ�DOJXQD�GH�ODV�VHFFLRQHV�WLHQH�JUDQ�SHVR�SRU�OR�FRUWR�GH�
ORV�WUDPRV�GH�HVWXGLR��

�
�� /D� PHGLGD� GHO� WDPDxR� GHO� PDWHULDO� GHO� OHFKR�� \D� TXH� HVWH� SURFHGLPLHQWR� HV�

HVSHFLDOPHQWH� GLItFLO� HQ� FDXFHV� FRQ� OHFKRV� OLVRV� \� DJXD� IUtD�� FLUFXQVWDQFLDV� TXH��
SXHGHQ�FRQGLFLRQDU�OD�FRUUHFWD�HYDOXDFLyQ�GHO�WDPDxR�GH�ODV�SDUWtFXODV��

�
�
�����(67$'2�'(/�)/8-2�(1�/26�&$8&(6�'(/�(678',2�
�(O�JUXSR�GH�FRUULHQWHV�HVWXGLDGDV�SUHVHQWy�XQ�JUDGLHQWH�KLGUiXOLFR�Pi[LPR�GH���������UtR�
6DODGR�� FXDGUR� ����� (VWD� FRUULHQWH� H[KLELy� XQ� Q~PHUR� GH�)URXGH� GH� ����� �YDORU�PHQRU� D�
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XQR��FRPR�SDUD�OD�WRWDOLGDG�GH�ODV�FRUULHQWHV�HVWXGLDGDV��FXDGUR������LQGLFDQGR�TXH�HO�IOXMR�
HV�VXEFUtWLFR��
�
�
�

&XDGUR������9DORUHV�GHO�Q~PHUR�GH�)URXGH�SDUD�ODV�FRUULHQWHV�HQ�HVWXGLR��
�

&RUULHQWH 0
5�&/$52 �����
5�02/,12� �����
5�6$/$'2 �����
5��&$8&$ �����
5�3$/$&(�� �����
5�&2)5( �����
5�7,0%$ �����
5�7,0%,2 �����
5�3$/$&( �����
5�3,(1'$02 �����
4�/$�9,8'$ �����
4�6$7( �����
5�&$-,%,2 �����
5�3,('5$6 ����� �

�
3RGUtD�SHQVDUVH�TXH�DO�WHQHU�FRUULHQWHV�FRQ�JUDGLHQWHV�GH�HQHUJtD��WDQ�DOWRV�FRPR�������\�
Q~PHURV�GH�5H\QROGV�TXH�UHSUHVHQWDQ��IOXMRV�DOWDPHQWH�WXUEXOHQWRV��YHU�FXDGUR����\�ILJXUD�
��� VH� SRGUtDQ� WHQHU� YDORUHV� GH� )URXGH� PD\RUHV� D� XQR� �IOXMR� VXSHUFUtWLFR��� 6LQ� HPEDUJR��
HVWXGLRV�FRPR�ORV� UHDOL]DGRV�SRU�-DUUHWW� �������������������7KRUQH��������������%DWKXUVW�
������������\�&RORVLPR�������������PXHVWUDQ��TXH�SDUD�UtRV�GH�DOWR�JUDGLHQWH�GH�HQHUJtD�HO�
YDORU�GHO�Q~PHUR�GH�)URXGH�HV�PHQRU�D�XQR���
�
�
�
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&XDGUR������9DORUHV�GHO�Q~PHUR�GH�5H\QROGV�SDUD�ODV�FRUULHQWHV�HVWXGLDGDV�
&RUULHQWH 5H

5�7,0%$ ���������
5�&/$52 ���������
5�3$/$&( ���������
5�3,(1'$02 �������
5��&$8&$ �������
5�3$/$&(�� �������
5�&2)5( �������
4�6$7( �������
5�6$/$'2 �������
5�1(*52 �������
5�7,0%,2 �������
5�3,('5$6 �������
5�02/,12� �������
5�&$-,%,2 �������
4�/$�9,8'$ ������� �

�
)LJXUD�����9LVWD�KDFLD�DJXDV�DUULED�GHO�WUDPR�HQ�HVWXGLR��UtR�&DXFD�VHFWRU�3DWLFR��

I6 � ��������
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(VWRV�YDORUHV�GHO�Q~PHUR�GH�)URXGH�TXH�LQGLFDQ�FRQGLFLRQHV�GH�IOXMR�VXEFUtWLFDV��) �������
KDQ� VLGR� H[SOLFDGRV� SRU� DXWRUHV� FRPR� -DUUHWW� ����������������� \� &RORVLPR� ������������
FRPR� � HO� HIHFWR� FRPELQDGR� GH� OD� YDULDFLyQ� GH� ODV� VHFFLRQHV� WUDQVYHUVDOHV� HQ� HO� FDQDO��
UXJRVLGDG� GH� ODV� RULOODV� \� � VXPHUJHQFLDV� UHODWLYDV� EDMDV�� TXH� VRQ� LQGLFLR� GH� XQD� PD\RU�
LQWHUIHUHQFLD�GH�ORV�HOHPHQWRV�UXJRVRV�GHO�OHFKR�HQ�HO�IOXMR��DXPHQWDQGR�OD�WXUEXOHQFLD�\�OD�
UHVLVWHQFLD� DO� IOXMR�� -DUUHWW� ������� ������ H[SXVR� TXH� HQ� ODV� FRUULHQWHV� GH� PRQWDxD� QR� VH�
SUHVHQWD�XQD�WHQGHQFLD�D�DXPHQWDU�HO�Q~PHUR�GH�)URXGH�FXDQGR�VH�LQFUHPHQWD�HO�JUDGLHQWH�
GH�HQHUJtD��\�FLWDQGR�REVHUYDFLRQHV�KHFKDV�SRU�%DWKXUVW��PHQFLRQD�TXH�HO�IOXMR�VXSHUFUtWLFR�
VH�SUHVHQWD�HQ�HO�IOXMR�VREUH�ORV�EORTXHV�\�HQ�ORV�VDOWRV�KLGUiXOLFRV�TXH�RFXUUHQ�MXVWR�DJXDV�
DEDMR�GH�HOORV��SHUR��HQ�iUHDV�R�VHFWRUHV�PX\�OLPLWDGRV�HQ�VX�H[WHQVLyQ��-DUUHWW��������������
�
������$1$/,6,6�'(/�&2(),&,(17(�'(�&25,2/,6�
�(Q�HO�FXDGUR�����VH�PXHVWUDQ�ORV�YDORUHV�GHO�FRHILFLHQWH�GH�GLVWULEXFLyQ��GH�YHORFLGDG�R�GH�
&RULROLV�α ��SDUD� ODV�FRUULHQWHV�VHOHFFLRQDGDV�HQ�HO�HVWXGLR��$TXt�VH�REVHUYDQ�YDORUHV�TXH�
YDUtDQ�HQWUH������\������SRU�OR�TXH�VH�HQWUy�D�DQDOL]DU�ODV�FRQVHFXHQFLDV�GH�WHQHU�YDORUHV�WDQ�
DOWRV�FRPR�HO�PRVWUDGR�HQ�HO�H[WUHPR�VXSHULRU�GHO�LQWHUYDOR���������(Q�OD�H[SUHVLyQ�����GHO�
QXPHUDO� ���� VH� H[SXVR� HO� KHFKR� GH� TXH� SDUD� HO� FiOFXOR� GHO� FRHILFLHQWH� GH� UXJRVLGDG� GH�
0DQQLQJ�VH�DVXPLUtD�XQ�YDORU�GH�α � ����IRUPD�GH�OD�VHFFLyQ�WUDQVYHUVDO�XQLIRUPH���'DGDV�
ODV�HYLGHQWHV�GLIHUHQFLDV�HQWUH�ORV�α FDOFXODGRV�\�HO�YDORU�GH�VXSXHVWR�GH������VH�FDOFXODURQ�
WDPELpQ� ORV� FRHILFLHQWHV� GH� UXJRVLGDG� GH� 0DQQLQJ� KDFLHQGR� XVR� GH� ORV� YDORUHV� GH� α �
FDOFXODGRV�SDUD�FDGD�DIRUR�HQ�FDGD�FRUULHQWH���
�
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&RQVLGHUDQGR�TXH�HO�DIRUR�VH�UHDOL]y�VyOR�HQ�XQD�GH�ODV�GRV�VHFFLRQHV�WUDQVYHUVDOHV�HQ�FDGD�
WUDPR� DQDOL]DGR�� VH� KLFLHURQ� ORV� YDORUHV� GH� α � LJXDOHV� SDUD� ODV� GRV� VHFFLRQHV�� � /RV�
UHVXOWDGRV�GH�HVWH�FiOFXOR�VH�SUHVHQWDQ�HQ�HO�FXDGUR�����
�

&XDGUR������9DORUHV�GH�D�SDUD�XQD�GH�ODV�VHFFLRQHV�GH�ODV�FRUULHQWHV�HVWXGLDGDV��
&RUULHQWH D

5�7,0%$ ����
5�3,(1'$02 ����
5�&$-,%,2 ����
5�3,('5$6 ����
5�6$/$'2 ����
5�&2)5( ����
4�6$7( ����
5�3$/$&( ����
4�/$�9,8'$ ����
5�02/,12� ����
5�&/$52 ����
5�3$/$&(�� ����
5��&$8&$ ����
5�-$081', ����
5�1(*52 ����
5�7,0%,2 ���� �

&XDGUR������9DORUHV�GH�Q �FDOFXODGRV�FRQ�D�≠ ���
&RUULHQWH S� �D ��� S� �D  ��

�5�3LHQGDPy ������ ������
5�3LHGUDV ������ ������
5�6DODGR ������ ������
5�&DXFD ������ ������
4�/D�9LXGD ������ ������
5�3DODFp�� ������ ������
5�1HJUR ������ ������
4�6DWp ������ ������
5�3DODFp�� ������ ������
5�0ROLQR� ������ ������
5�&RIUH ������ ������
5�7LPEtR ������ ������
5�7LPED ������ ������
5�&ODUR ������ ������ �

�
�
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&RPSDUDQGR� ORV� YDORUHV� GH� Q � H[SXHVWRV� HQ� HO� FXDGUR� ��� VH� REVHUYD� FODUDPHQWH� TXH� OD�
YDULDFLyQ�HQWUH�ORV�YDORUHV�GH�DPERV�FRHILFLHQWHV�QR�HV� LPSRUWDQWH�� �3XHGH�WRPDUVH�FRPR�
HMHPSOR�OD�SRFD�YDULDFLyQ�HQ�HO�YDORU�GH� Q �SUHVHQWDGD�HQ�HO�UtR�3LHQGDPy��GRQGH�D�SHVDU�GH�
WHQHU�XQ�YDORU�GH�α �WDQ�HOHYDGR��α � ����������OD�YDULDFLyQ�GH� Q �IXH�WDQ�VROR�GHO���������
OR�TXH�LQGLFD�TXH�SDUD�ORV�FDXFHV�HVWXGLDGRV�HO�DVXPLU�α � ���QR�FDXVD�JUDQGHV�YDULDFLRQHV�
HQ�ORV�YDORUHV�GH� Q �HQFRQWUDGRV���
�
-DUUHWW� ������� ����������� VHxDOy� TXH� YDORUHV� DOWRV� GH� α � QR� LQGXFHQ� D� HUURUHV� UHDOPHQWH�
VLJQLILFDWLYRV�HQ�HO�FiOFXOR�GH�ORV�YDORUHV�GH�Q ��SXHVWR�TXH�OD�UHDO�LQIOXHQFLD�GH�α �VH�UHIOHMD�
HQ�OD�GLIHUHQFLD�UHODWLYD�HQWUH�ORV�YDORUHV�GHO�FRHILFLHQWH�α �GH�ODV�VHFFLRQHV�DJXDV�DUULED�\�
DJXDV�DEDMR�GHO�WUDPR�HVWXGLDGR���(O�DXWRU�H[SXVR�TXH�HO�FRHILFLHQWH�GH�&RULROLV��SUHVHQWD�
VHJ~Q�ORV�UHVXOWDGRV�DUURMDGRV�SRU�VX�HVWXGLR��XQD�OLJHUD�WHQGHQFLD�D�LQFUHPHQWDUVH�FRQ�OD�
UXJRVLGDG�GHO�FDQDO��JUDGLHQWH�GH�HQHUJtD�\�WDPDxR�GH�ODV�SDUWtFXODV��OR�TXH�SRGUtD�H[SOLFDU�
GH�DOJXQD�PDQHUD�HO�DOWR�YDORU�GH�α �HQFRQWUDGR�SDUD�FRUULHQWHV�FRPR�ORV�UtRV�3LHQGDPy��
3LHGUDV��6DODGR�\�&RIUH��
�
�����&2(),&,(17(�'(�58*26,'$'�'(�0$11,1*�
� �
(O�FRHILFLHQWH�GH�UXJRVLGDG�GH�0DQQLQJ�SRVHH�JUDQ�DFHSWDELOLGDG�HQWUH�ORV�LQJHQLHURV�HQ�HO�
PXQGR�� OR� TXH� KDFH� VH� WRPH� FRPR� YDORU� GH� UHIHUHQFLD� D� FRQVLGHUDU� SXHV� H[LVWH� XQ� JUDQ�
Q~PHUR�GH�IXHQWHV�SDUD�HYDOXDU�OD�FRUUHVSRQGHQFLD�GH�ORV�YDORUHV�HQFRQWUDGRV��
�
•� /D� SULPHUD� UHIHUHQFLD� D� H[DPLQDU� VRQ� ORV� YDORUHV� TXH� VH� REWLHQHQ� GH� WDEODV� HQ� ORV�

GLIHUHQWHV�WH[WRV�GH�OD�KLGUiXOLFD�FOiVLFD��
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&RPR�SULPHUD�UHIHUHQFLD��HQWUH�ORV�WH[WRV�FOiVLFRV��VH�WLHQHQ�ORV�YDORUHV�SUHVHQWDGRV�SRU�9��
7�� &KRZ� HQ� VX� OLEUR� GH�+LGUiXOLFD� GH� &DQDOHV� $ELHUWRV� �&KRZ�� ���������� HQ� GRQGH� HO�
DXWRU�RIUHFH�XQD�JUDQ�GLYHUVLGDG�GH�YDORUHV�SDUD�GLVWLQWRV�FDXFHV�FRQ�GLIHUHQWHV�PDWHULDOHV��
5HDOL]DQGR� XQD� UHYLVLyQ� GH� ORV� YDORUHV� DOOt� SUHVHQWDGRV� SDUD� ORV� FDXFHV� GH� PRQWDxD� HQ�
FRQGLFLRQHV� GH� OHFKR� IRUPDGR� SRU� FDQWRV� URGDGRV� \� URFDV� JUDQGHV� \� HQ� FDQDOHV� VLQ�
YHJHWDFLyQ��EDQFDV�HPSLQDGDV�\�iUEROHV�\�PDWRUUDOHV�D�OR�ODUJR�GH�ODV�EDQFDV�VXPHUJLGDV�HQ�
QLYHOHV�DOWRV��VH�GD�XQ�YDORU�PtQLPR�GH�������XQ�YDORU�QRUPDO�GH�������\�XQ�YDORU�Pi[LPR�
GH��������3DUD�OHFKRV�HQ�JUDYD��FDQWRV�URGDGRV�\�DOJXQDV�URFDV�VH�GD�XQ�YDORU�PtQLPR�GH�
������QRUPDO�GH������\�XQ�YDORU�Pi[LPR�GH�������� �$QDOL]DQGR� ORV�YDORUHV�REWHQLGRV� HQ�
FDPSR� VH� WLHQHQ� TXH� HO� ����GH� ODV� FRUULHQWHV� HVWXGLDGDV� SRVHHQ� OHFKRV� FRQ�PDWHULDO� SRU�
HQFLPD�GH�OD�IURQWHUD�GH�ORV�FDQWRV�� ��G �!����PP���)HUUR�������������SDUD�HVWDV�FRUULHQWHV�
�5tR�3LHQGDPy��5tR�&DXFD��5tR�3LHGUDV��5tR�3DODFp��5tR�&ODUR��5tR�6DODGR�\�4XHEUDGD�/D�
9LXGD��VH�REWXYLHURQ�YDORUHV�GH� Q �HQWUH��������\���������SDUD�HO�UHVWR�GH�FRUULHQWHV��������
ODV� FXDOHV�SUHVHQWDEDQ� OHFKRV�GH�JUDYD� VHJ~Q�HO� FULWHULR�DQWHV�PHQFLRQDGR�� VH�REWXYLHURQ�
YDORUHV� HQWUH� �������\������� �FXDGUR����� DQDOL]DQGR� DPERV� LQWHUYDORV� VH� REVHUYD�TXH� ORV�
YDORUHV�QR�HQWUDQ�HQ�QLQJXQR�GH�ORV�LQWHUYDORV�SURSXHVWRV�SDUD�HO�FDVR�GH�ORV�UtRV�FRQ�OHFKR�
GH�FDQWRV��\�VROR���YDORUHV�FRUUHVSRQGLHURQ�DO�LQWHUYDOR�HQ�HO�FDVR�GH�OHFKRV�GH�JUDYD��/D�
SULQFLSDO� UD]yQ�HV��DO� LJXDO�TXH�SDUD�YDORUHV�SURSXHVWRV�HQ�RWUDV� WDEODV�GH�FRHILFLHQWHV�GH�
UXJRVLGDG��5XVHOO�������������TXH�QR�VH�SURSRUFLRQDQ�GDWRV�WDQ�LPSRUWDQWHV�FRPR�OR�VRQ�HO�
JUDGLHQWH�GH�HQHUJtD��SURIXQGLGDG�\�PDJQLWXG�GH�OD�UXJRVLGDG�HQ�OD�TXH�VH�HQFRQWUDURQ�ORV�
GDWRV�SURSXHVWRV��OR�TXH�FUHD�LQFHUWLGXPEUH�SXHV�QR�VH�FRQRFHQ�ORV�UDQJRV�GH�DSOLFDFLyQ�HQ�
TXH� VH� HQPDUFDQ� HVRV� YDORUHV� �5DKPH\HU����������� HVWR� GHMD� OD� LQFyJQLWD� GH� VL� ODV�
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FRQGLFLRQHV�GH�ODV�FRUULHQWHV�HVWXGLDGDV�TXH�QR�TXHGDQ�HQ�HVRV�LQWHUYDORV�GH�YDORUHV�GH� Q ��
HVWiQ�R�QR�GHQWUR�GHO�UDQJR�GH�DSOLFDELOLGDG�TXH�LQWHQWDQ�UHIOHMDU�ORV�YDORUHV�DKt�SURSXHVWRV���
$GHPiV�� OD� IRUPD� GH� SUHVHQWDU� ORV� YDORUHV� GH� Q � FRQOOHYD� D� TXH� VH� WRPHQ� FRPR� XQD�
FRQVWDQWH� SDUD� XQDV� FRQGLFLRQHV� GHWHUPLQDGDV� GHO� OHFKR� \� GH� ODV� RULOODV� GH� OD� FRUULHQWH��
FRQVLGHUDFLyQ�TXH�QR�HV�FLHUWD�SXHV�HV�DPSOLDPHQWH�FRQRFLGR�HO�KHFKR�GH�TXH� Q �YDUtD�FRQ�
OD�SURIXQGLGDG�GHO�IOXMR�\�HO�FDXGDO��OR�TXH�QR�VH�UHIOHMD�HQ�OD�WDEODV�WtSLFDV�GH�FRHILFLHQWHV�
GH�UXJRVLGDG��5DKPH\HU�������������-DUUHWW���������������&DEH�UHVDOWDU�TXH�ODV�FRQGLFLRQHV�
HQ�ODV�FXDOHV�VH�WRPDURQ�ORV�GDWRV�GH�ODV�FRUULHQWHV�HVWXGLDGDV�IXHURQ�GH�FDXGDOHV�EDMRV��OR�
TXH�H[SOLFD�HQ�JUDQ�SDUWH�ORV�DOWRV�YDORUHV�GH� Q �REWHQLGRV��HQ�HVSHFLDO�SDUD�HO�FDVR�GH�ORV�
UtRV�FRQ�OHFKRV�PiV�JUXHVRV��5tR�3LHQGDPy��5tR�&DXFD��5tR�3LHGUDV��5tR�3DODFp��5tR�&ODUR��
5tR� 6DODGR�� HQ� GRQGH� ORV� JUDQGHV� WDPDxRV� DXPHQWDQ� FRQVLGHUDEOHPHQWH� OD� WXUEXOHQFLD��
DXPHQWDQGR�WDPELpQ�ORV�YDORUHV�GHO�FRHILFLHQWH�GH�0DQQLQJ��
�
/D�GLVFXVLyQ�SRGUtD�FHQWUDUVH�HQ�VL�HV�SRVLEOH�HQFRQWUDU�YDORUHV�GH� Q �WDQ�DOWRV�FRPR�������
�5tR�3LHQGDPy��HQ�FRUULHQWHV�FRQ�FDUDFWHUtVWLFDV�VLPLODUHV�D�ODV�GH�ODV�FRUULHQWHV�HQ�HVWXGLR���
+DFLHQGR� pQIDVLV� HQ� ORV� HVWXGLRV� FRQVXOWDGRV� HQ� OD� UHYLVLyQ� ELEOLRJUiILFD�� � UHDOL]DGRV� HQ�
FDXFHV�GH�PRQWDxD�SRU�LQYHVWLJDGRUHV�FRPR��-DUUHWW��������������������7KRUQH�����������
�����\��%DWKUXVW�����������������HQ�GRQGH�SUHVHQWDQ�GDWRV�GH�FRUULHQWHV�FRQ�FDUDFWHUtVWLFDV�
VLPLODUHV� D� ODV� HQFRQWUDGDV� GHQWUR� GHO� SUHVHQWH� HVWXGLR� �JUDQXORPpWULFDV�� JHRPpWULFDV��
FDXGDOHV��YHORFLGDGHV��SHQGLHQWHV��HWF����VH�REVHUYD�TXH�DUURMDQ�YDORUHV�GH� Q �HQWUH�������±�
������SDUD� ORV�GDWRV�GH� -DUUHWW��������±�������SDUD� ORV�GDWRV�GH�7KRUQH�\� �������±��������
SDUD�ORV�GDWRV�GH�%DWKXUVW��(VWRV�UHVXOWDGRV�GHMDQ�YHU�TXH�YDORUHV�GH� Q �GH�HVDV�PDJQLWXGHV�
HIHFWLYDPHQWH�VH�SUHVHQWDQ�SDUD�FDXFHV�GH�PRQWDxD��TXH�YDORUHV�FRPR�ORV�DTXt�FLWDGRV�QR�
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VH� WLHQHQ� HQ� FXHQWD� HQ� ORV� UHVXOWDGRV� PRVWUDGRV� HQ� ORV� WH[WRV� FOiVLFRV� SRU� VHU� pVWRV�
DQWHULRUHV�D� ORV�HVWXGLRV�FLWDGRV��\�TXH�HVWDV� WDEODV�SUHVHQWDQ� OLPLWDFLRQHV�HQ�FXDQWR�D� VX�
YHUGDGHUR� DOFDQFH�� VLHQGR� SRVLEOHPHQWH� PDV� YDOHGHUDV� SDUD� FDXFHV� GH� SODQLFLH� \� QR� GH�
PRQWDxD�� 'HEH� UHFDOFDUVH� GH�PDQHUD� HVSHFLDO� TXH� HVWRV� HVWXGLRV� UHDOL]DGRV� HQ� ]RQDV� GH�
PRQWDxD�SUHVHQWDQ�FRPR�SDUiPHWUR�EiVLFR�GH�DQiOLVLV�HO�UDGLR�KLGUiXOLFR��OR�TXH�GHPXHVWUD�
OD�LPSRUWDQFLD�GH�OD�YDULDFLyQ�GHO�QLYHO�GHO�DJXD�HQ�ORV�YDORUHV�GH� Q �HQ�FDXFHV�GH�SHQGLHQWH�
JUDQGH�\�OR�YLWDO�GH�WHQHUOR�FRPR�SDUiPHWUR�GH�DQiOLVLV�DO�PRPHQWR�GH�VHOHFFLRQDU�XQ�YDORU�
GH� Q ��
�
•� (O�VHJXQGR�DQiOLVLV�VREUH�ORV�YDORUHV�GH�UHIHUHQFLD�GH� Q �GH�0DQQLQJ�SXHGH�HQIRFDUVH�

KDFLD�ORV�PpWRGRV�GH�FRPSDUDFLyQ�IRWRJUiILFD��
�
(O�8�6��*HRORJLFDO�6XUYH\�DSOLFD�XQ�PpWRGR�IRWRJUiILFR�EDVDGR�HQ�HO�HVWXGLR�UHDOL]DGR�SRU�
%DUQHV� HQ� ������ � (O� LQFRQYHQLHQWH� GHO� PpWRGR� QR� UDGLFD� HQ� OD� IDOWD� GH� GDWRV� FRPR�
JUDGLHQWHV��SURIXQGLGDGHV�y�FRQGLFLRQHV�GHO�OHFKR��\D�TXH�HO�PpWRGR�SRVHH�GDWRV�DO�UHVSHFWR�
�ZZZ�XVJV�JRY�VZV�ILHOGPHWKRGV�LQGLUHFWV�QYDOXHV��� SHUR� Vt� HQ� TXH� ORV� UHVXOWDGRV� DOOt�
SUHVHQWDGRV�� FRPR� OR� LQGLFD� -DUUHWW� ������������� FRUUHVSRQGHQ� D� GHVFDUJDV� SUy[LPDV� DO�
QLYHO�D�EDQFD�OOHQD��5RVJHQ�����������\�QR�SURSRUFLRQDQ�LQIRUPDFLyQ�VREUH�HO�FDPELR�GHO�
FRHILFLHQWH�GH�UXJRVLGDG�GH�0DQQLQJ� Q �FRQ�OD�SURIXQGLGDG�GHO�IOXMR����
�
$QDOL]DQGR�ORV�YDORUHV�UHSRUWDGRV�FRPR�Pi[LPRV�SRU�%DUQHV��Q � �������\� � Q � ���������
IXHURQ�HQFRQWUDGRV�SDUD�SURIXQGLGDGHV�PD\RUHV�D�ODV�GHO�SUHVHQWH�HVWXGLR�������P�\������P�
UHVSHFWLYDPHQWH�� SRU� OR� TXH� HVDV� PLVPDV� FRUULHQWHV� HQ� FRQGLFLRQHV� LQIHULRUHV� GH� IOXMR��
WHQGUiQ�YDORUHV�GH� Q �VXSHULRUHV�D� ORV�UHSRUWDGRV�HQ�VXV�IRWRJUDItDV�� �5HVSHFWR�DO�PDWHULDO�
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GHO� OHFKR�� ODV� FRUULHQWHV� FRQ� PD\RUHV� YDORUHV� GH� Q � HQ� HO� SUHVHQWH� HVWXGLR� WLHQHQ� HQ� VX�
IUDFFLyQ�JUXHVD�PD\RUHV�WDPDxRV�TXH�ORV�UHSRUWDGRV�SDUD�HVWRV�YDORUHV�Pi[LPRV�GH� Q �HQ�HO�
WUDEDMR�GH�%DUQHV�� ��G � �����PP�\� ��G � �����PP�UHVSHFWLYDPHQWH���OR�DQWHULRU�VH�SXHGH�
REVHUYDU�HQ�HO�FXDGUR�����
�

&XDGUR������9DORUHV�GH� ��G �HQ�PP��SDUD�ODV�FRUULHQWHV�GHO�HVWXGLR��
�

&RUULHQWH G ��
5�3,(1'$02 ���
5�3$/$&(�� ���
5�3$/$&( ���
5�3,('5$6 ���
5��&$8&$ ���
4�/$�9,8'$ ���
5�&/$52 ���
5�&2)5( ���
5�1(*52 ���
5�02/,12� ���
5�7,0%$ ���
5�6$/$'2 ��
5�7,0%,2 ��
5�&$-,%,2 �� �

�
/R�DQWHULRU�LQGLFD�TXH�HO�XVR�GH�HVDV�IRWRJUDItDV�FRPR�PHGLR�SDUD�HVWLPDU� Q �GHEH�WRPDUVH�
FRQ�SUHFDXFLyQ�SDUD�IXHQWHV�TXH�QR�SUHVHQWHQ�QLYHOHV�GHO�DJXD�FHUFDQRV�D�ODV�FRQGLFLRQHV�
GH�EDQFD�OOHQD��FRPR�HV�HO�FDVR�GH�ODV�FRQGLFLRQHV�GHO�HVWXGLR��pSRFD�GH�HVWLDMH���SRU�HVWR��
QR� VH� HIHFW~D�XQ�PD\RU� DQiOLVLV� GH� ORV� YDORUHV�GH� Q � REWHQLGRV� HQ� FDPSR� FRQ� ORV� TXH� VH�
UHSRUWDQ�HQ�HO�PpWRGR�IRWRJUiILFR��SXHV�FRPR�VH�PHQFLRQy�DQWHULRUPHQWH��ODV�FRQGLFLRQHV�
GH�IOXMR�QR�SHUPLWHQ�TXH�OD�FRPSDUDFLyQ�VHD�HIHFWLYD��
�
��
�
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�����&2(),&,(17(�'(�)5,&&,Ï1�'(�'$5&<�±�:(,6%$&+�
�
�
(Q� OD� UHYLVLyQ� ELEOLRJUiILFD� UHDOL]DGD� QR� VH� HQFRQWUDURQ� GDWRV� UREXVWRV� TXH� SHUPLWLHUDQ�
HIHFWXDU� XQ� DQiOLVLV� FRPSDUDWLYR� FRPR� HO� UHDOL]DGR� HQ� HO� QXPHUDO� DQWHULRU� � FRQ� HO� Q � GH�
0DQQLQJ�� � /RV� GDWRV� GH� I � SUHVHQWDGRV� SDUD� IOXMR� HQ� FDQDOHV� DELHUWRV� IXHURQ� ORV��
HQFRQWUDGRV�HQ�HO�GLDJUDPD�PRGLILFDGR�GH�0RRG\�PRVWUDGR�SRU�)UHQFK�������������HQ�HVWD�
UHIHUHQFLD�HO�IDFWRU�GH�IULFFLyQ�HV�JUDILFDGR�FRPR�XQD�IXQFLyQ�GHO�Q~PHUR�GH�5H\QROGV��\�HO�

SDUiPHWUR�
VN
5� �� � (O� DOFDQFH� GH� HVWH� JUiILFR� HV� OLPLWDGR� SXHVWR� TXH� SUHVHQWD� YDORUHV� GHO�

IDFWRU�GH�IULFFLyQ�KDVWD�����\�GHEH�WHQHUVH�HQ�FXHQWD�TXH�D�UXJRVLGDGHV�DOWDV�\�Q~PHURV�GH�
5H\QROGV�DOWRV�� I �HV�LQGHSHQGLHQWH�GH�5H\QROGV��)UHQFK��������������1RYDN������������SXHV�
HQ�ORV�UtRV�SUHYDOHFHQ�ODV�IXHU]DV�UXJRVDV�H�LQHUFLDOHV��D�ODV�YLVFRVDV��3RU�OR�WDQWR��HO�XVR�GH�
HVWH� WLSR� GH� D\XGDV� JUiILFDV� HV� DEVROXWDPHQWH� LQDSURSLDGR� SDUD� HO� FDVR� GH� ORV� FDXFHV� GH�
PRQWDxD���
�
����(;35(6,21(6�(03Ë5,&$6�3$5$�(/� Q �'(�0$11,1*�
�
�
������ ([SUHVLRQHV�GHO�JUXSR����HQ�IXQFLyQ�GHO�GLiPHWUR�FDUDFWHUtVWLFR�GHO�PDWHULDO�

GHO�OHFKR����
(O�VHOHFFLRQDU�XQ�UHVXOWDGR�TXH�SURYHQJD�GH�XQD�H[SUHVLyQ��GH�HVWH�WLSR��FRQOOHYD�D�DVXPLU�
TXH�HO�FRHILFLHQWH�GH�UHVLVWHQFLD�GH�0DQQLQJ�HV�WRWDOPHQWH�LQGHSHQGLHQWH�GH�OD�SURIXQGLGDG�
GHO�IOXMR�\�TXH�OD�UHVLVWHQFLD�DO�HVFXUULPLHQWR�HV�GHELGD�VROR�D�OD�UXJRVLGDG�GHO�IRQGR�\�QR�
VH�YH�DIHFWDGD�SRU�OD�UXJRVLGDG�GH�ODV�SDUHGHV��5DKPH\HU������������3DUD�TXH�HVWR�VHD�FLHUWR�
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GHEH�FXPSOLUVH�TXH�OD�UHODFLyQ�HQWUH�HO�DQFKR�GH�OD�VXSHUILFLH�OLEUH�GHO�DJXD�GHO�FDQDO�\�OD�
SURIXQGLGDG�KLGUiXOLFD� VHD�PD\RU�R� LJXDO� D���� �0D]D����������� FRQGLFLyQ� FXPSOLGD� VyOR�
SRU� ORV� UtRV�&ODUR�� �3DODFp���\�&DXFD� �FXDGUR������ VLQ�HPEDUJR��\D�TXH�HO� OHFKR�GH�HVWDV�
FRUULHQWHV� HVWi� FRPSXHVWR� SRU� FDQWRV�� HO� QLYHO� GHO� DJXD� MXHJD� XQ� SDSHO� LPSRUWDQWH� DO�
PRPHQWR�GH�HYDOXDU�OD�UHVLVWHQFLD�DO�IOXMR��-DUUHWW��������������
�
&XDGUR�������5HODFLyQ�DQFKR�GH�OD�VXSHUILFLH�OLEUH�GHO�DJXD���SURIXQGLGDG�KLGUiXOLFD��

&RUULHQWH %�K
5��&$8&$ �����
5�7,0%$ �����
5�3,(1'$02 �����
5�&/$52 �����
5�3$/$&(�� �����
5�3$/$&( �����
5�3,('5$6 �����
5�&2)5( �����
5�1(*52 �����
5�7,0%,2 �����
5�&$-,%,2 �����
4�6$7( �����
5�6$/$'2 �����
5�02/,12� �����
4�/$�9,8'$ ����� �

$O�REVHUYDU� ORV�UHVXOWDGRV�GH�WRGDV�ODV�H[SUHVLRQHV�DQDOL]DGDV�GH�HVWH� WLSR��VH�REWXYR�TXH�
ODV�TXH�XWLOL]DEDQ�XQ� [G � � ��G �DUURMDURQ�YDORUHV�GH� Q �HQ�XQ�LQWHUYDOR�GH�������D��������YHU�
FXDGUR�����FRQ�YDORUHV�GH�'�$�0���GHVYLDFLyQ�DEVROXWD�PHGLD��GH������D�������YHU�FXDGUR�
�����ODV�TXH�DVXPLHURQ�XQ� [G � � ��G �GLHURQ�UHVXOWDGRV�GH�Q�HQWUH��������\��������YHU�FXDGUR�
���� � FRQ� '�$�0�� GH� ����� HQ� SURPHGLR� �FXDGUR� ����� \� ODV� TXH� XWLOL]DEDQ� XQ� � [G �  � ��G �
WRPDURQ�YDORUHV�GH�Q�HQWUH��������\��������YHU�FXDGUR�����FRQ�YDORUHV�GH�'�$�0��GH�������
D�������YHU�FXDGUR�������$O�REVHUYDU�HVWRV�YDORUHV�VH�WLHQH�TXH�HO�PHMRU�UHVXOWDGR�SDUD�ODV�
FRQGLFLRQHV�GH�OD�]RQD�GH�HVWXGLR�VH�REWXYR�FRQ�HO�PRGHOR�GH�%UD\��HO�FXDO�XVD�XQ�� [G � �
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��G ��DUURMDQGR�XQ�YDORU�GH�'�$�0�� ��������\�XQD�PHGLDQD�GHO�SRUFHQWDMH�GH�HUURU�DEVROXWR�
GH���������/D�UHVSXHVWD�SRFR�VDWLVIDFWRULD�GH�HVWH�WLSR�GH�PRGHORV�VH�GHEH�D�TXH��
�
�� ([SUHVLRQHV�FRPR�ODV�GH�6WULFNOHU��.HXOHJDQ��0H\HU���3HWHU�\�0XOOHU��/DQH�\�&DUOVRQ�\�

$QGHUVRQ��IXHURQ�GHVDUUROODGDV�D�SDUWLU�GH�GDWRV�WRPDGRV�HQ�UtRV�JUDQGHV��DQFKRV�\�FRQ�
EDMDV�SHQGLHQWHV��5DKPH\HU�����������LQIRUPDFLyQ�TXH�QR�VH�HQFXHQWUD�HQ�OD�OLWHUDWXUD�
FOiVLFD� GRQGH� H[SRQHQ� HVWDV� H[SUHVLRQHV� �)UHQFK����������� R� HQ� WUDEDMRV� GRQGH� ODV�
PLVPDV�IXHURQ�DQDOL]DGDV�SDUD�FRUULHQWHV�HQ�]RQDV�GH�PRQWDxD��3RVDGD������������SDUD�
HO� UHVWR� GH� HFXDFLRQHV� D� H[FHSFLyQ� GH� OD� SURSXHVWD� SRU� 3RVDGD�� QR� VH� HQFRQWUy�
GHVFULSFLyQ�GH�ODV�FRQGLFLRQHV�HQ�ODV�FXDOHV�IXHURQ�GHVDUUROODGDV�FRQ�HO�ILQ�GH�HYDOXDU�
GH�XQD�PDQHUD�PiV�FRPSOHWD�ORV�UHVXOWDGRV�SRU�HOODV�SURSRUFLRQDGRV���

�
�� /RV� UHVXOWDGRV� SDUD� ODV� FRQGLFLRQHV� TXH� HQPDUFDQ� HO� HVWXGLR� GHPXHVWUDQ� TXH� XQD�

H[SUHVLyQ�GH�HVWD�IRUPD�PDQLILHVWD�QR�VHU�VXILFLHQWH�SDUD�WUDWDU�GH�H[SOLFDU�HO�YHUGDGHUR�
FRPSRUWDPLHQWR� GHO� FRHILFLHQWH� GH� UXJRVLGDG� GH�0DQQLQJ�� � (VWR� VH� HYLGHQFLD� HQ� ORV�
DOWRV� YDORUHV� GH� OD� PHGLDQD� GHO� SRUFHQWDMH� GHO� HUURU� DEVROXWR� \� HVSHFLDOPHQWH� HQ� OD�
'�$�0���HQFRQWUDGRV�HQ�HO�DQiOLVLV�GH�OD�WRWDOLGDG�GH�ORV�PRGHORV��

�
�� 2EVHUYDQGR� ORV� YDORUHV� UHODWLYDPHQWH� EDMRV� GH� Q � REWHQLGRV� FRQ� OD� WRWDOLGDG� GH� ODV�

H[SUHVLRQHV�HYDOXDGDV��VH�SXHGH�SHQVDU�TXH�pVWDV�VH�DMXVWDQ�GH�PHMRU�IRUPD�D�FRUULHQWHV�
FRQ�OHFKRV�ILQRV��DUHQDV�\�JUDYDV�ILQDV��FDUDFWHUtVWLFRV�GH�ODV�FRUULHQWHV�GH�WLHUUDV�EDMDV�
\D� TXH� IDFWRUHV� FRPR� OD� VXPHUJHQFLD� UHODWLYD� HQ� SDUWtFXODV� WDQ� SHTXHxDV� QR� UHYLVWH�
PD\RU� LPSRUWDQFLD� HQ� HVWH� WLSR� GH� FDXFHV�� SRU� HMHPSOR�� HO� WUDEDMR� H[SXHVWR�
UHFLHQWHPHQWH� SRU� �:X�� ����������� SURSRQH� XQD� PHWRGRORJtD� SDUD� HYDOXDU� HO�
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FRHILFLHQWH�GH�UXJRVLGDG�GH�0DQQLQJ�HQ�OHFKRV�GH�PDWHULDO�ILQR�HQ�UtRV�DOXYLDOHV� �FRQ�
OHFKR�PyYLO��GRQGH�XWLOL]D�XQD�H[SUHVLyQ�SDUD�HQFRQWUDU� Q �GH�OD�IRUPD�GH�ODV�DQDOL]DGDV�
HQ�HVWH�DSDUWDGR���:X�KDFH�pQIDVLV�HQ�OD�LPSRUWDQFLD�VyOR�GH�OD�UXJRVLGDG�SURGXFLGD�SRU�
ORV�JUDQRV�\�OLPLWD�VX�FXDQWLILFDFLyQ�HQ�KDOODU��HO�IDFWRU�GH�SURSRUFLRQDOLGDG�HQWUH� ��G �\�
Q �� �'H� LJXDO�PDQHUD� �5DMX�� ��������� HQ� VX� WUDEDMR� VREUH� HVIXHU]R� WUDFWLYR� FUtWLFR� HQ�
VHGLPHQWRV� QR� XQLIRUPHV� XWLOL]D� XQD� HFXDFLyQ� FRPR� ODV� DQDOL]DGDV� DTXt� SDUD� WUDEDMDU�
FRQ�VHGLPHQWRV�TXH�SXHGHQ�FDWDORJDUVH�HQ�HO�FDPSR�GH� ORV�PDWHULDOHV� ILQRV� �DUHQDV�\�
JUDYDV�ILQDV����)ORUHV�����������

�
�� &DEH�PHQFLRQDU�TXH�HO�DVXPLU�VROR� OD� UXJRVLGDG� �SURGXFLGD�SRU�HO�JUDQR�HV� WRPDU�XQ�

YDORU�PtQLPR�GH�OD�SRVLEOH�UHVLVWHQFLD�DO�IOXMR��\D�TXH�VHGLPHQWRV�VREUHVDOLHQWHV��JUXSRV�
GH�SLHGUDV��EDUUDV��VHFXHQFLDV�GH�VDOWRV�\�SR]RV�UHSUHVHQWDUiQ�LQFUHPHQWRV�D�HVWH�YDORU�
PtQLPR�TXH�UHSUHVHQWD�OD�UXJRVLGDG�VROR�SRU�HO�JUDQR��0LOODU�������������

�
�
������ ([SUHVLRQHV�GHO�JUXSR����HQ�IXQFLyQ�GH�OD�VXPHUJHQFLD�UHODWLYD���
�(VWH� WLSR� GH� H[SUHVLRQHV� FXDQWLILFDQ� HO� HIHFWR� TXH� WLHQH� OD� YDULDFLyQ� GHO� QLYHO� GHO� DJXD�
VREUH� ODV� SDUWtFXODV� TXH� RIUHFHQ� UHVLVWHQFLD� DO� IOXMR�� UHSUHVHQWDGDV� HQ� HO� WDPDxR�
FDUDFWHUtVWLFR�TXH�WHQJD�HO�PDWHULDO�GHO�OHFKR��(VWH�HIHFWR�VH�VLPEROL]D�FRQ�OD�VXPHUJHQFLD�

UHODWLYD�
[G
5 �� OR� TXH� HV� PiV� UHSUHVHQWDWLYR� HQ� FRUULHQWHV� GRQGH� HO� PDWHULDO� GHO� OHFKR� HV�

UHODWLYDPHQWH�JUXHVR��(VWD�YDULDEOH�GD�LGHD��SRU�HMHPSOR��GH�TXp�WDQ�SHUWXUEDGD�VH�HQFXHQWUD��
OD� VXSHUILFLH� OLEUH� GHO� DJXD� SRU� SDUWtFXODV� VREUHVDOLHQWHV� SDUD� XQD� FRQGLFLyQ� GDGD� GH�
SURIXQGLGDG�GHO�IOXMR��
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/RV�YDORUHV�GH�ODV�H[SUHVLRQHV�HYDOXDGDV�GLHURQ�FRPR�UHVXOWDGR�TXH�ODV�TXH�HPSOHDEDQ�XQ�
WDPDxR�FDUDFWHUtVWLFR�GH� ��GG [ = �DUURMDURQ�YDORUHV�GH� Q �HQWUH�������\��������YHU�FXDGUR�
����FRQ�'�$�0��GH������D�������YHU�FXDGUR������ORV�PRGHORV�FRQ� ��GG [ = �RIUHFHQ�YDORUHV�
GHO�FRHILFLHQWH�GH�UXJRVLGDG�GH�0DQQLQJ�HQWUH�������\��������YHU�FXDGUR�����FRQ�'�$�0��
HQWUH�������\��������YHU�FXDGUR������
�
$QDOL]DQGR� OR�DQWHULRUPHQWH�PHQFLRQDGR�VH�YH�FRQ�FODULGDG�TXH�HVWH� WLSR�GH�H[SUHVLRQHV�
RIUHFHQ� PHMRUHV� UHVXOWDGRV� TXH� ODV� DQDOL]DGDV� HQ� HO� QXPHUDO� DQWHULRU�� \� EULQGDQ� PHMRU�
FRPSRUWDPLHQWR� SDUD� WDPDxRV� PD\RUHV� GHO� PDWHULDO� GHO� OHFKR�� � &DEH� UHVDOWDU� TXH� ODV�
H[SUHVLRQHV� SUHVHQWDGDV� SRU� /LPHULQRV� � WDQWR� SDUD� ��G � FRPR� SDUD� ��G �� H[KLEHQ�
FRPSRUWDPLHQWRV�PX\�VLPLODUHV�HQ�FXDQWR�D�ORV�tQGLFHV�XWLOL]DGRV�SDUD�VX�DQiOLVLV�GH�DMXVWH��
\� MXQWR� FRQ� OD� GH� +H\� WLHQHQ� XQ� FRPSRUWDPLHQWR� UHODWLYDPHQWH� EXHQR�� SXHV� SUHVHQWDQ�
GHVYLDFLRQHV�PHGLDV�DEVROXWDV�FHUFDQDV�DO������SRUFHQWDMH�DFHSWDEOH�SDUD�OD�HYDOXDFLyQ�GHO�
Q �GH�0DQQLQJ�HQ�FRUULHQWHV�GH�PRQWDxD��
�
&DEH�KDFHU�PHQFLyQ�HQWRQFHV�DO�WUDEDMR�GH�/LPHULQRV��HO�FXDO�VH�GHVDUUROOy�HQ�FDXFHV�FRQ�
OHFKR�PyYLO���UHODWLYDPHQWH�DQFKRV�\�UHFWRV��FRQ�WDPDxRV�GHO�JUDQR� ��G �HQWUH�����PP�\�����
PP�� UDGLR� KLGUiXOLFR� HQWUH� ������� P� \� ������ P� � \� YDORUHV� GH� Q � HQWUH� ����� \� �������
2EVHUYDQGR� ORV� OtPLWHV� H[SXHVWRV� SRU� /LPHULQRV� \� ORV� SURSRUFLRQDGRV� SRU� HO� HVWXGLR� VH�
WLHQH�TXH� UHVSHFWR�DO� WDPDxR�FDUDFWHUtVWLFR� ��G � HO� HVWXGLR� VREUHSDVD�HVWH� OtPLWH� HQ�FXDWUR�
FRUULHQWHV� �YHU� FXDGUR� ����� TXH� VRQ� ORV� GDWRV� TXH� SUHVHQWDQ�PD\RU� GLVSHUVLyQ� IUHQWH� D� OD�
UHFWD�GH�PHMRU�DMXVWH��YHU�$QH[R�f����$QDOL]DQGR�ORV�YDORUHV�GH�UDGLR�KLGUiXOLFR��VHLV�GH�ORV�
TXLQFH�UtRV�HVWiQ�SRU�GHEDMR�GHO�OtPLWH�GH������P�FRPR�VH�DSUHFLD�HQ�HO�FXDGUR�����
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&XDGUR������9DORUHV�GH�UDGLR�KLGUiXOLFR�SDUD�ODV�FRUULHQWHV�GHO�HVWXGLR��
&RUULHQWH 5

5�7,0%$ ����
5�3$/$&( ����
5�3,(1'$02 ����
5�1(*52 ����
4�6$7( ����
5�3$/$&(�� ����
5�&/$52 ����
5�3,('5$6 ����
5��&$8&$ ����
5�&2)5( ����
5�&$-,%,2 ����
5�7,0%,2 ����
5�6$/$'2 ����
4�/$�9,8'$ ����
5�02/,12� ���� �

�
$XQTXH�DOJXQRV�UtRV�SUHVHQWDQ�YDORUHV�SRU�IXHUD�GH�ORV�LQWHUYDORV�HVSHFLILFDGRV��VROR�HO�UtR�
6DODGR� PXHVWUD� XQD� SDUHMD� GH� SXQWRV� SRU� IXHUD� GHO� LQWHUYDOR� GH� PiV� R� PHQRV� HO� ����
SURSXHVWR�SDUD�OD�HYDOXDFLyQ�JUiILFD�GH�ODV�H[SUHVLRQHV��YHU�$QH[R�f����(O�UDQJR�GH�YDORUHV�
GH� Q � HV� VREUHSDVDGR� VROR�SRU� FXDWUR� UtRV�� GH� � ORV� FXDOHV� WUHV� � HIHFWLYDPHQWH� VH� VDOHQ�GHO�
UDQJR� GHO� ���� VREUH� OD� UHFWD� GH� PHMRU� DMXVWH� �YHU� $QH[R� f��� OR� TXH� GD� LQGLFLR� TXH� OD�
H[SUHVLyQ� GH� /LPHULQRV� SXHGH� OOHJDU� D� WHQHU� XQ� FRPSRUWDPLHQWR� DFHSWDEOH� DO� HYDOXDU�
FRUULHQWHV� FRQ� FRHILFLHQWHV� GH� UXJRVLGDG� GH� 0DQQLQJ� PD\RUHV� TXH� ����� FODUR� TXH� HVWD�
HYDOXDFLyQ�GHEH�UHDOL]DUVH�FRQ�VXPD�SUHYHQFLyQ��
�
�
������ ([SUHVLRQHV�GHO�JUXSR����HQ�IXQFLyQ�GH�5 �\� I6 ��
-DUUHWW� HQ� ������ GHVDUUROOy� XQ� WUDEDMR� HQ� FRUULHQWHV� GH� PRQWDxD� HQ� GRQGH� EXVFy� FRQ� OD�
LQFOXVLyQ�GH�OD�YDULDEOH� I6 ��KDFHU�PiV�UHSUHVHQWDWLYR�HO�HYDOXDU�HO�FRHILFLHQWH�GH�UHVLVWHQFLD�
GH� 0DQQLQJ� HQ� FDXFHV� GH� DOWR� JUDGLHQWH� REYLDQGR� DVt� OD� WRPD� GH� PXHVWUDV� SDUD� OD�
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HODERUDFLyQ�GH�OD�FXUYD�JUDQXORPpWULFD�GHO�OHFKR��WUDEDMR�TXH�UHYLVWH�JUDQ�GLILFXOWDG�HQ�HVWH�
WLSR�GH�FDXFHV���/RV�YDORUHV�GH� Q �FDOFXODGRV�FRQ�HVWD�H[SUHVLyQ�YDUtDQ�HQWUH�������\�������
FRQ�XQD�'�$�0��GH��������YHU�FXDGURV����\����UHVSHFWLYDPHQWH����'HEH�DFODUDUVH�TXH�-DUUHWW�
H[SXVR� HO� KHFKR� GH� TXH� VHJ~Q� VXV� GDWRV� ORV� YDORUHV� GH� � I6 � � \� Z6 � � SXHGHQ� XVDUVH�
LQGLVWLQWDPHQWH� SDUD� HYDOXDU� VX� H[SUHVLyQ� VL� VH� WLHQHQ� FRQGLFLRQHV� FHUFDQDV� D� IOXMR�
XQLIRUPH�� DO� LJXDO� TXH� ORV� YDORUHV� GH� UDGLR� KLGUiXOLFR� \� SURIXQGLGDG� KLGUiXOLFD�� � (VWDV�
FRQGLFLRQHV�VH�SUHVHQWDQ�HQ�ODV�IXHQWHV�HVWXGLDGDV��YHU�FXDGUR������SRU�OR�TXH�VH�HOLPLQy�HO�
FDUiFWHU� LWHUDWLYR� TXH� H[SRQH� OD� SUHVHQWDFLyQ� LQLFLDO� GH� HVWD� H[SUHVLyQ� DO� WHQHU� HQ� FXHQWD�

I6 ���
&XDGUR������9DORUHV�GH� Z6 �\� I6 �HQ���SDUD�ODV�FRUULHQWHV�HQ�HVWXGLR��

&RUULHQWH 6I������ 6Z����
5�6$/$'2 ������ �����
5��&$8&$ ������ �����
5�3,(1'$02 ������ �����
5�02/,12� ������ �����
5�&/$52 ������ �����
5�3$/$&(�� ������ �����
5�3,('5$6 ������ �����
4�/$�9,8'$ ������ �����
5�&2)5( ������ �����
5�3$/$&( ������ �����
5�7,0%,2 ������ �����
4�6$7( ������ �����
5�7,0%$ ������ �����
5�&$-,%,2 ������ �����
5�1(*52 ������ ����� �

�
/RV�UDQJRV�SUiFWLFRV�GH�OD�H[SUHVLyQ�GH�-DUUHWW��H[SXHVWRV�HQ�HO�QXPHUDO�������VH�FXPSOHQ�
HQ�VX�WRWDOLGDG�HQ�OR�TXH�UHVSHFWD�DO�JUDGLHQWH�GH�HQHUJtD�\�UDGLR�KLGUiXOLFR��FXDGURV����\�
����� SHUR� SDUD� HO� WDPDxR� FDUDFWHUtVWLFR� GHO� OHFKR� ��G �� ORV� UtRV� &DMLEtR�� 7LPEtR� \� OD�
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4XHEUDGD�6DWp�SRVHHQ�YDORUHV�LQIHULRUHV�D�ORV�����PP��FXDGUR������OD�H[SUHVLyQ�GH�-DUUHWW�
H[SRQH�XQ�UDQJR�GH�SUHGLFFLyQ��GHO������YDORU�FHUFDQR�DO�����REWHQLGR�SDUD�ORV�GDWRV�GH�OD��
]RQD�GH�HVWXGLR��OR�TXH�OD�SUHVHQWD�FRPR�XQD�H[SUHVLyQ�GH�FRPSRUWDPLHQWR�DFHSWDEOH�SDUD�
ODV�FRQGLFLRQHV�GH�FDXFHV�GH�PRQWDxD���(O�KHFKR�GH�TXH�HO�WUDEDMR�GH�-DUUHWW�VH�GHVDUUROOy�HQ��
YDULDV�FRUULHQWHV�SRFR�SURIXQGDV�\�FRQ�JUDQGHV�PDWHULDOHV�GHO� OHFKR�� OR�KDFH�VLPLODU�D� ODV�
FRQGLFLRQHV�H[LVWHQWHV�HQ�ODV�FRUULHQWHV�HVWXGLDGDV���OD�FRQYHQLHQFLD�GHO�XVR�GH�OD�HFXDFLyQ�
GH�-DUUHWW�HVWi�FRUURERUDGD�HQ�OD�UHFRPHQGDFLyQ�TXH�UHDOL]D�5RVJHQ�����������HQ�VX�WUDEDMR�
VREUH�FODVLILFDFLyQ�GH�UtRV�QDWXUDOHV��HQ�HO�VHQWLGR�TXH�H[SUHVD�TXH�HV�OD�PDV�DGHFXDGD��SDUD�
OD� HYDOXDFLyQ� GH� Q � HQ� FDXFHV� FRQ� DOWRV� JUDGLHQWHV� GH� HQHUJtD� \� PDWHULDO� GHO� OHFKR�
FRPSXHVWR�SRU�FDQWRV�\�EORTXHV��
�
������ ([SUHVLRQHV�GHO�JUXSR����HQ�IXQFLyQ�GH�5 ��� I6 �\� ) �
&RPR� VH�PHQFLRQy� HQ� HO� QXPHUDO� ������� OD� H[SUHVLyQ� GH�0DGULG� \�8JDUWH� DUURMy� YDORUHV�
QHJDWLYRV�GH� Q �SDUD�ODV�FRQGLFLRQHV�GHO�HVWXGLR��SRU�OR�TXH�QR�VH�DQDOL]D�HQ�HO�JUDGR�HQ�TXH�
VH�KD�KHFKR�FRQ�ODV�GHPiV�H[SUHVLRQHV��
�
�
���� (;35(6,21(6�(03Ë5,&$6�3$5$� I �'(�'$5&<�±�:(,6%$&+�
�
������ ([SUHVLRQHV�GHO�JUXSR����HQ�IXQFLyQ�GH�OD�VXPHUJHQFLD�UHODWLYD��
�/DV� H[SUHVLRQHV� GH� HVWH� WLSR� VH� DQDOL]DURQ� SDUD� ��GG [ = �� VH� HQFRQWUDURQ� '�$�0�� FRQ�
YDORUHV�HQWUH�������\��������YHU�FXDGUR������UHVXOWDGRV�TXH�VRQ�SRFR�VDWLVIDFWRULRV��OR�TXH�
LQGLFD�TXH�HVWDV�H[SUHVLRQHV�QR�UHSUHVHQWDQ�HQ�IRUPD�DOJXQD�HO�FRPSRUWDPLHQWR�GHO�IDFWRU�
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I
� �HQ�ODV�FRUULHQWHV�HVWXGLDGDV���(VWR�HV�GHELGR�SRVLEOHPHQWH�DO�WDPDxR�FDUDFWHUtVWLFR�GHO�

OHFKR�XWLOL]DGR�HQ�HOODV��SXHV�HQ�ORV�DQiOLVLV�DQWHULRUHV�VH�KDQ�REVHUYDGR�PHMRUHV�UHVXOWDGRV�
SDUD�WDPDxRV�PD\RUHV�����

6H�DQDOL]DURQ�GRV�H[SUHVLRQHV�FX\D�YDULDEOH�GHSHQGLHQWH�VH�SUHVHQWD�HQ�OD�IRUPD� I
� ���GH�

ODV�FXDOHV�VH�REWXYLHURQ�'�$�0���GH������\�������YHU�FXDGUR������REVHUYiQGRVH�FRQ�HVWR�TXH�
QR� VRQ� DGHFXDGDV� SDUD� ODV� FRUULHQWHV� HVWXGLDGDV�� DVt� XVHQ� XQ� WDPDxR� UHSUHVHQWDWLYR� GHO�
OHFKR� PD\RU� DO� GH� ODV� H[SUHVLRQHV� YLVWDV� DQWHULRUPHQWH� \� DGHPiV�� OD� H[SUHVLyQ� GH�
%DLDPRQWH�DUURMD�YDORUHV�QHJDWLYRV��OR�TXH�OD�HOLPLQD�VLQ�OXJDU�D�GXGDV�GH�FXDOTXLHU�XVR�HQ�
FRUULHQWHV�GH�PRQWDxD��
�
�
������ ([SUHVLRQHV�GHO�JUXSR����TXH�PRGLILFDQ�ODV�HFXDFLRQHV�GHO�WLSR�GH�.HXOHJDQ�
�
'HQWUR�GH�HVWH�JUXSR�VH�DQDOL]y�OD�H[SUHVLyQ�SURSXHVWD�SRU�+RVVHLQ���QXPHUDO���������OD�FXDO�
DUURMy��FRPR�YDORU�GH�'�$�0��������FXDGUR�������(O�YDORU�EDMR�GH�GHVYLDFLyQ�DEVROXWD�PHGLD�
HQFRQWUDGR�SDUD�OD�H[SUHVLyQ�GH�+RVVHLQ��HFXDFLyQ�����VH�GHEH�HQ�SULPHU�OXJDU�DO�Q~PHUR�
HOHYDGR� GH� YDULDEOHV� TXH� FRQWLHQH� OD�PLVPD�� \� TXH� GHPXHVWUDQ� WHQHU� JUDQ� SHVR� VREUH� HO�

FRHILFLHQWH�GH�IULFFLyQ� I ����/RV�YDORUHV�GH� I
� �VH�FDOFXODURQ�FRPR�ORV�DXWRUHV�SURSXVLHURQ�

HQ�VX�DUWtFXOR��GH�XQD�IRUPD�GLUHFWD���+RVVHLQ��������������GHEH�GLVFXWLUVH�TXH�HO�HYDOXDU�
GLUHFWDPHQWH�HVWD�H[SUHVLyQ�HV�HUUDGR��\D�TXH��DO�LQWURGXFLU�SDUiPHWURV�FRPR�HO�Q~PHUR�GH�

)URXGH�\�HO�SDUiPHWUR�GH�PRYLOLGDG�GHO� VHGLPHQWR� 








&

6
τ
τ � VH� LQFXUUH�HQ�XQ�SURFHGLPLHQWR�
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LWHUDWLYR��\D�TXH�GHQWUR�GH�HVWDV�GRV�YDULDEOHV�VH�HQFXHQWUD�LQFOXLGD�OD�YHORFLGDG�PHGLD�GHO�
IOXMR� � TXH� D� VX�YH]� VH� HYDO~D� FRQ� HO� FRHILFLHQWH� GH� IULFFLyQ�GH�'DUF\�:HLVEDFK� �5HQQLH��

������������ �$GHPiV� OD� H[SUHVLyQ� SUHVHQWD� XQ� HUURU� DO� LQFOXLU� � 
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6
τ
τ � � \� ) �� SXHV� FRPR�

H[SRQH�)HUUR� ����������� HO� LQFOXLU� HVWDV� GRV�YDULDEOHV� HV� UHGXQGDQWH�� �/R� DQWHULRU� LQGLFD�
TXH�XWLOL]DU�HVWD�H[SUHVLyQ�QR�HV�UHFRPHQGDEOH��
�
�
���� �(;35(6,Ï1�(03Ë5,&$�35238(67$�3$5$�/$�=21$�'(/�(678',2�
�
(Q� HO� DSDUWDGR� ���� VH� SUHVHQWDURQ� � XQD� VHULH� GH� H[SUHVLRQHV� FX\RV� SDUiPHWURV� IXHURQ�
KDOODGRV�FRQ�ORV�GLIHUHQWHV�GDWRV�REWHQLGRV�HQ�HO�HVWXGLR��HQ�ORV�PRGHORV�GRQGH�VH�XWLOL]DED�

OD� VXPHUJHQFLD� UHODWLYD� FRPR� YDULDEOH�
[G
5 �� VH� FRUULHURQ� ODV� GLIHUHQWHV� FRPELQDFLRQHV�

SRVLEOHV� XWLOL]DQGR� ORV� SHUFHQWLOHV� ���� ���� ��� \� ��� � FRQ� D\XGD� GHO� SDTXHWH� 6366��
REWHQLpQGRVH�PHMRUHV�UHVXOWDGRV�FRQ�ODV�H[SUHVLRQHV�FX\R�WDPDxR�FDUDFWHUtVWLFR�HV� ��G ��HQ�
FXDQWR�DO�DMXVWH�FRQ�ORV�YDORUHV�REVHUYDGRV�\�D�ORV�SDUiPHWURV�HVWDGtVWLFRV�GH�FDGD�PRGHOR�
�GLVFXWLGRV�HQ�HO�QXPHUDO����������
�
/D� � PHMRU� H[SUHVLyQ� GH� ODV� SUHVHQWDGDV� HQ� HO� QXPHUDO� ����� WHQLHQGR� FRPR� FULWHULRV�
SULQFLSDOHV� GH� DQiOLVLV� HQ� RUGHQ� GH� LPSRUWDQFLD� HO� YDORU� GH� '�$�0��� HO� YDORU� GH� �5 �� OD�
PHGLDQD� GHO� SRUFHQWDMH� GH� HUURU� DEVROXWR� \� HO� LQWHUYDOR� GH� FRQILDQ]D� GHO� ���� SDUD� ORV�
SDUiPHWURV�HQFRQWUDGRV�SDUD�HO�PRGHOR�HV�OD��H[SUHVLyQ�������
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8WLOL]DQGR�OD�UHODFLyQ�H[SXHVWD�HQ�OD�HFXDFLyQ������
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�OD� HFXDFLyQ� DQWHULRU� VH� SXHGH� � WUDQVIRUPDU� SDUD� KDOODU� HO� YDORU� GH� Q � TXHGDQGR� GH� OD�
VLJXLHQWH�IRUPD��
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�
/D� H[SUHVLyQ� ����� � SUHVHQWD� HO� FRHILFLHQWH� GH� GHWHUPLQDFLyQ� PD\RU� � �5 �  � ������ \� OD�
GHVYLDFLyQ� DEVROXWD�PHGLD�PHQRU� �'�$�0��  � ������ DGHPiV� GH� SUHVHQWDU� XQ� LQWHUYDOR� GH�
FRQILDQ]D� SDUD� ORV� SDUiPHWURV� HQFRQWUDGRV� TXH� QR� SDVD� SRU� FHUR�� HVWRV� SDUiPHWURV�
SUHVHQWDQ�XQD�UHODFLyQ�OLQHDO�HQWUH�HOODV�PD\RU�DO�������(O�UHVXOWDGR�FRPSOHWR�DUURMDGR�SRU�
HO� SDTXHWH� 6366� VH� SUHVHQWD� HQ� HO� DQH[R� 6�� � /D� H[SUHVLyQ� ����� SDUD� HQFRQWUDU� Q � \� OD�
H[SUHVLyQ� ����� SDUD� HVWLPDU� I � SUHVHQWDQ� ORV� VLJXLHQWHV� tQGLFHV� GH� DMXVWH� D� ORV� YDORUHV�
REVHUYDGRV��
�

&XDGUR�������,QGLFDGRUHV�GH�DMXVWH�SDUD�OD�H[SUHVLyQ�SURSXHVWD�SDUD�0DQQLQJ��
'HVYLDFLyQ�DEVROXWD�PHGLD� 5DL]�FXDGUDGD�GHO��HUURU�FXDGUiWLFR�PHGLR 0HGLDQD�GHO��HUURU�DEVROXWR

����� ����� ����� �
�

&XDGUR������,QGLFDGRUHV�GH�DMXVWH�SDUD�OD�H[SUHVLyQ�SURSXHVWD�SDUD� I �GH�'DUF\�
:HLVEDFK��

'HVYLDFLyQ�DEVROXWD�PHGLD� 5DL]�FXDGUDGD�GHO��HUURU�FXDGUiWLFR�PHGLR 0HGLDQD�GHO��HUURU�DEVROXWR
����� ����� ����� �
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$QDOL]DQGR�ODV�H[SUHVLRQHV������\�������VH�SXHGHQ�GLVFXWLU�YDULRV�DVSHFWRV�FRPR��
D�� (O� WDPDxR� FDUDFWHUtVWLFR� ��G �� � 6HJ~Q� OR� H[SXHVWR� HQ� �0LOODU�� ����������� HO� WHQHU� HQ�

FXHQWD�ORV�GLiPHWURV�JUDQGHV�FRQWULEX\H�D�FXDQWLILFDU� OD�SUR\HFFLyQ�GHO� OHFKR�D�WUDYpV�
GHO� IOXMR�� \� DGHPiV�� HVWRV� DSRUWDQ� PiV� D� OD� UXJRVLGDG� GHO� FDQDO� FRPSDUDGR� FRQ� ORV�
JUDQRV� SHTXHxRV�� SDUD� FDQDOHV� FRQ� OHFKR� GH� JUDYD�� � � 7DPELpQ� GHEH� REVHUYDUVH� TXH�
GHQWUR�GHO�JUXSR�GH�H[SUHVLRQHV�HPStULFDV�DQDOL]DGDV�SDUD�HO�FRHILFLHQWH�GH�UXJRVLGDG�
GH�0DQQLQJ�TXH�WLHQHQ�HQ�FXHQWD�VROR�FRPR�YDULDEOH� [G ��WDQWR�ODV�GH��DXWRUHV�IRUiQHRV�
�QXPHUDO���������FRPR�OD�TXH�VH�KDOOy�FRQ�ORV�GDWRV�GHO�HVWXGLR��QXPHUDO���������WLHQHQ�
HQ�FXHQWD�FRPR�WDPDxR�FDUDFWHUtVWLFR�GHO�OHFKR� ��G �\�RIUHFHQ�PHMRU�DMXVWH�D�ORV�YDORUHV�
REVHUYDGRV�TXH�ODV�TXH�XVDQ�GLiPHWURV�PHQRUHV��OR�TXH�LQGLFD�TXH�HVWH�WDPDxR�HV�PiV�
UHSUHVHQWDWLYR�TXH�ORV�GHPiV�SDUD�ODV�FRQGLFLRQHV�GHO�HVWXGLR���(VWR�WDPELpQ�VH�SXHGH�
REVHUYDU� HQ� HO� DQH[R� 7�� GRQGH� VH� SUHVHQWDQ� ORV� UHVXOWDGRV� RIUHFLGRV� SRU� HO� SDTXHWH�
6366� SDUD� DOJXQRV� GH� ORV�PRGHORV� DQDOL]DGRV�� DTXt� VH� SXHGH� YHU� HO� FRPSRUWDPLHQWR�
GHVFULWR�SRU�HO�PRGHOR�SURSXHVWR�SDUD�OD�]RQD�GH�HVWXGLR�DQWH�OD�YDULDFLyQ�GHO� WDPDxR�
FDUDFWHUtVWLFR�GHO� OHFKR��DSUHFLiQGRVH�TXH� ORV�PHMRUHV�UHVXOWDGRV�VH�REWLHQHQ�SDUD� ��G �
VHJ~Q�ORV�FULWHULRV�PHQFLRQDGRV�HQ�HO�QXPHUDO��������

�
E�� (Q�HO�YDORU�������VH�HQFXHQWUD�LQYROXFUDGD�HO� N �GH�9RQ�.DUPDQ���/D�IRUPD�EiVLFD�GH�OD�

H[SUHVLyQ�������HV�� 
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5DEI ORJ� ��GRQGH� D � �������SDUD�ODV�FRQGLFLRQHV�GH�OD�

]RQD�GH�HVWXGLR���'H�LJXDO�IRUPD����

�
����

ND = ��&RORVLPR�������������HQ�VLVWHPD�LQWHUQDFLRQDO�GH�XQLGDGHV��
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'H�������SDUD�������VH�REWLHQH�TXH� N � ���������&RPR�HO�YDORU�REWHQLGR�GH�������WLHQH�
OD�SRVLELOLGDG�HQ�XQ�����GH�HVWDU�HQ�HO�LQWHUYDOR�HQWUH��������������\� ��������������
SDUD� HO� H[WUHPR� LQIHULRU� GH� HVWH� LQWHUYDOR� VH� REWLHQH� XQ� N �  � ������ \� SDUD� HO� H[WUHPR�
VXSHULRU� GHO� LQWHUYDOR� N �  � �������� (VWRV� YDORUHV� VH� HQFXHQWUDQ� GHQWUR� GHO� LQWHUYDOR�
SURSXHVWR�SRU�$JURVN\� �������HQ� OD�SXEOLFDFLyQ� �5HYLVWD�GHO�0LQLVWHULR�GH�(QHUJtD�\�
&LHQFLDV�7pFQLFDV�8566������������GRQGH�HVWH�DXWRU��SURSRQH�TXH� N ��GH�9RQ�.DUPDQ�
QR� HV� XQD� FRQVWDQWH� FRPR� VH� FRQRFH� JHQHUDOPHQWH� �&RQVWDQWH� XQLYHUVDO� � GH� 9RQ�
.DUPDQ� N �  � ������ DO� FRQWUDULR� pVWD� YDUtD� HQWUH� ���� \� ����� LQWHUYDOR� HQ� HO� FXDO� VH�
HQFXHQWUDQ�ORV�YDORUHV�GH� N �KDOODGRV�SDUD�ORV�OtPLWHV�GHO�LQWHUYDOR�GH�FRQILDQ]D�GHO�����
DUURMDGRV�SRU�HO�SDTXHWH�6366��

�
F�� (O� XVR� GH� OD� VXPHUJHQFLD� UHODWLYD� SXHGH� H[SOLFDUVH� GH� OD� VLJXLHQWH� IRUPD�� � DO� WHQHUVH�

OHFKRV�EDVWDQWH�JUXHVRV��HO�QLYHO�GHO�DJXD�HQ�HO�FDXFH� WRPD�XQ�SDSHO�SULPRUGLDO�HQ� OD�
UHVLVWHQFLD� DO� IOXMR�� \D� TXH� OD� VXPHUJHQFLD� UHODWLYD� RIUHFH� XQD� LGHD� FODUD� GHO� QLYHO� GH�
LQWHUIHUHQFLD� GH� ODV� SDUWtFXODV� FRQ� HO� IOXMR�� GDQGR�XQ� LQGLFLR� GHO� JUDGR�GH� UHWDUGR� GHO�
PLVPR� \� GH� OD�PDJQLWXG� GH� OD� WXUEXOHQFLD� TXH� FDXVDQ� ORV� HOHPHQWRV� GHO� OHFKR� HQ� XQ�
QLYHO� GHWHUPLQDGR� GHO� DJXD� �-DUUHWW�� ������ ������� IDFWRUHV� HVWRV� TXH� DXPHQWDQ�

FRQVLGHUDEOHPHQWH�OD�PDJQLWXG�GH�OD�UHVLVWHQFLD�DO�IOXMR��YDORUHV�GH�
[G
5 �PHQRUHV�R�PX\�

FHUFDQRV�D���LQGLFDQ�QLYHOHV�GHO�DJXD�FDVL�GHO�RUGHQ�GHO�WDPDxR�GHO�VHGLPHQWR��UHWDUGR�
GHO�IOXMR�FRQVLGHUDEOH�\�JUDQ�WXUEXOHQFLD��
$GHPiV��HO� DQiOLVLV� UHDOL]DGR�SDUD� ODV�H[SUHVLRQHV�SURSXHVWDV�SRU�RWURV�DXWRUHV�DUURMy�
PHMRUHV� UHVXOWDGRV� GH� DMXVWH� D� ORV� YDORUHV� REVHUYDGRV� FXDQGR� VH� KDFtD� XVR� GH� OD�
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VXPHUJHQFLD� UHODWLYD� \� HQ� HVSHFLDO� SDUD� HO� FRHILFLHQWH� GH� UXJRVLGDG� GH� 0DQQLQJ�
�H[SUHVLRQHV�SURSXHVWDV�SRU�/LPHULQRV�\�+H\��YHU�QXPHUDO���������OR�TXH�GD�LGHD�GH�OD�
LPSRUWDQFLD�GH�HVWD�YDULDEOH�GHQWUR�GH�OD�HVWLPDFLyQ�GH�OD�UHVLVWHQFLD�DO�IOXMR�HQ�OD�]RQD�
GH�HVWXGLR���
�
�7DPELpQ�GHEH�PHQFLRQDUVH�TXH�HQ�HO�DQiOLVLV�GH�FRUUHODFLyQ�OLQHDO��YHU�DQH[RV�-�\�.��

VH�HQFRQWUy�XQ��YDORU�GH� U � �FRHILFLHQWH�GH�FRUUHODFLyQ�OLQHDO�GH�3HDUVRQ��SDUD�
��G
5 � �\�

I
� �GH�������\�XQ�YDORU�GH� VU ��FRHILFLHQWH�GH�FRUUHODFLyQ�OLQHDO�GH�6SHDUPDQ��GH�������

YDORUHV�TXH�GHPXHVWUDQ�XQD�IXHUWH�LQIOXHQFLD�GH�OD�VXPHUJHQFLD�UHODWLYD�HQ�WpUPLQRV�GH�
��G � VREUH� HO� FRHILFLHQWH� GH� IULFFLyQ� GH�'DUF\� ±�:HLVEDFK�� 3DUD� HO� Q � GH�0DQQLQJ� VH�

REWXYR� XQ� � U � GH� ����� \� XQ� VU � GH� ������� FRPSRUWDPLHQWR� DQiORJR� DO� GHVFULWR�
DQWHULRUPHQWH� SDUD� I �� DXQTXH� HQ� HVWH� FDVR�PXHVWUD� LQGLFLRV� GH� XQD� UHODFLyQ� LQYHUVD��

UHVXOWDGR�DFRUGH�D�ORV�PRGHORV�HVWXGLDGRV�TXH�LQFOX\HQ�
[G
5 �SDUD�HQFRQWUDU� Q ��QXPHUDO�

��������
�
�

���� (9$/8$&,Ï1�'(�/$�(;35(6,Ï1�3$5$�(/�&2(),&,(17(�'(�&+(=<�
35238(67$�3$5$�/$�=21$��(1�(678',2�

�
/D�H[SUHVLyQ������VH�SXHGH�WUDQVIRUPDU�SDUD�HQFRQWUDU�HO�IDFWRU�GH�UHVLVWHQFLD�DO�IOXMR�& �GH�
&KH]\� XWLOL]DQGR� OD� UHODFLyQ� H[SXHVWD� HQ� OD� H[SUHVLyQ� ����� TXHGDQGR� XQD� HFXDFLyQ� GH� OD�
VLJXLHQWH�IRUPD��
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(O�REMHWLYR�JHQHUDO�GH�HYDOXDU�HO�FRHILFLHQWH�GH�UXJRVLGDG�GH�0DQQLQJ�R�HO�FRHILFLHQWH�GH�
IULFFLyQ� GH�'DUF\� ±�:HLVEDFK� HV� HQFRQWUDU� HO� IDFWRU� GH� UHVLVWHQFLD� DO� IOXMR� & � GH�&KH]\�
FRPR� VH� PHQFLRQy� HQ� HO� QXPHUDO� ����� � HQ� GRQGH� VH� LQFOX\HURQ� GLYHUVDV� H[SUHVLRQHV�
H[LVWHQWHV�SDUD�HQFRQWUDU�HVWH�IDFWRU�GH�& ���
�
(Q�HVWH�DSDUWDGR�VH�DQDOL]DUi�HO�FRPSRUWDPLHQWR�GH�OD�H[SUHVLyQ������IUHQWH�D�ORV�YDORUHV�GH�
& � REVHUYDGRV� HQ� HO� FDPSR� \� D� ORV� UHVXOWDQWHV� GH� HYDOXDU� DOJXQDV� H[SUHVLRQHV� GH� ODV�
H[SXHVWDV�HQ�����FRPR�VRQ�OD�GH�=KHOH]QLDNRY�\�OD�GH�.XWWHU�\�*DQJXLOOHW��.�*����
�
�

&XDGUR������9DORUHV�GH�& �REWHQLGRV�SDUD�HO�HVWXGLR��
�

&RUULHQWH -�&+(=<�REVHUYDGR -��=KHOH]QLDNRY� -��.�* -��(&�35238(67$
P�����V P�����V P�����V P�����V

4�6DWp ������ ������ ������ ������
5�6DODGR ����� ����� ����� ������
5�1HJUR ������ ������ ������ ������
5�3DODFp ������ ������ ������ ������
5�&RIUH ������ ������ ������ ������
5�7LPEtR ������ ������ ������ ������
5�&DMLEtR ������ ������ ������ ������
5�7LPED ������ ������ ������ ������
5�&ODUR ������ ������ ������ ������
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&XDGUR������9DORUHV�GH�ORV�LQGLFDGRUHV�GH�DMXVWH�SDUD�ODV�H[SUHVLRQHV�H[SXHVWDV�HQ�HO�
FXDGUR����IUHQWH�D�ORV�YDORUHV�GH�& �REVHUYDGRV��

�
,1',&$'25 -�&+(=<�REVHUYDGR -��=KHOH]QLDNRY� -��.�*� -��(&��35238(67$

'�$�0� ���� ����� ����� �����
0HGLDQD�GHO�HUURU� � ����� ����� �����
DEVROXWR�PHGLR �

�
(Q�ORV�FXDGURV����\����\�HQ�HO�DQH[R�8��VH�REVHUYD�TXH�OD�H[SUHVLyQ�SURSXHVWD�SDUD�OD�]RQD�
HQ� HVWXGLR� SUHVHQWD� XQ� EXHQ� FRPSRUWDPLHQWR� HQ� FXDQWR� DO� DMXVWH� IUHQWH� D� ORV� YDORUHV�
REVHUYDGRV� HQ� FDPSR� \D� TXH� XQ� YDORU� GH�'�$�0�� GHO� RUGHQ� GH� ���� SXHGH� FRQVLGHUDUVH�
EXHQR� HQ� HO� FDVR� GH� ORV� UtRV� GH� PRQWDxD�� � &RPSDUDQGR� VX� FRPSRUWDPLHQWR� IUHQWH� D�
H[SUHVLRQHV�WDQ�DPSOLDPHQWH�XVDGDV�FRPR�OD�GH�.XWWHU�\�*DQJXLOOHW��6XL]D��\�OD�H[SUHVLyQ�
GH� =HOH]QLDNRY� �8566�� �HFXDFLRQHV� �� \� ��� UHVSHFWLYDPHQWH��� SXHGH� REVHUYDUVH� TXH� OD�
GLIHUHQFLD� HQ� FXDQWR� DO� DMXVWH� D� ORV� YDORUHV� REVHUYDGRV� HQ� FDPSR� QR� HV� WDQ� VLJQLILFDWLYD�
�������� OR� TXH� OD�PXHVWUD� FRPR� XQD� H[SUHVLyQ� EDVWDQWH� IDFWLEOH� GH� DSOLFDU� GHQWUR� GH� ODV�
FRQGLFLRQHV�\�OLPLWDFLRQHV�SURSXHVWDV�SRU�HO�HVWXGLR���
�
&DEH� PHQFLRQDU� TXH� WDQWR� ODV� H[SUHVLRQHV� GH� .�*�� FRPR� OD� GH� =HOH]QLDNRY� SRVHHQ� XQ�
FRPSRUWDPLHQWR�SUiFWLFDPHQWH�LGpQWLFR�HQ�FXDQWR�DO�DMXVWH�D� ORV�YDORUHV�GH� & � UHVXOWDQWHV�
GHO�HVWXGLR�HQ�OD�]RQD��\�DGHPiV�SUHVHQWDQ�XQ�YDORU�GH�'�$�0��UHODWLYDPHQWH�EDMR�KDEODQGR�
HQ� WpUPLQRV� GH� FRUULHQWHV� GH� PRQWDxD� ������� \� ������� UHVSHFWLYDPHQWH��� $PEDV�
H[SUHVLRQHV�VRQ�GHSHQGLHQWHV�GHO� Q �GH�0DQQLQJ�SRU�OR�TXH�FRQ�XQD�FRUUHFWD�HVWLPDFLyQ�GH�
HVWH�FRHILFLHQWH��VRQ�DSOLFDEOHV�LQGLVWLQWDPHQWH�HQ�ODV�FRQGLFLRQHV�GH�OD�]RQD�HQ�HVWXGLR���(V�
GH�UHVDOWDU�TXH�HO�WUDEDMR�GH�=HOH]QLDNRY�HV�HQWHUDPHQWH�WHyULFR�\�DGHPiV�XWLOL]D�VROR�GRV�
YDULDEOHV�SDUD�KDFHU�OD�HYDOXDFLyQ��5 �\� Q ��\�DXQTXH�VX�IRUPD�HV�DOJR�FRPSOLFDGD��UHVXOWD�
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PiV�SUiFWLFD�HQ�FRPSDUDFLyQ�FRQ�OD�H[SUHVLyQ�GH�.�*��TXH�WUDEDMD�FRQ�WUHV�YDULDEOHV��5 �� Q �
\� I6 ���
�
����� 68*(5(1&,$�3$5$�/$�326,%/(�02',),&$&,Ï1�'(�/$�(;35(6,Ï1�

35238(67$�3$5$�/$�=21$�(1�(678',2�
�$QDOL]DQGR�HO�FXDGUR�����HO�YDORU�GH�'�$�0��GH������REWHQLGR�SDUD�OD�H[SUHVLyQ������VH�YH�

TXH� pVWD� QR� H[SOLFD� HQ� VX� WRWDOLGDG� ORV� YDORUHV� GH� I
� � REWHQLGRV� HQ� FDPSR� �YDORUHV�

REVHUYDGRV��� �(VWR� LQGLFD� TXH� DGHPiV� GH� OD� YDULDEOH�
��G
5 � SXHGH� H[LVWLU� RWUD� TXH� D\XGH� D�

H[SOLFDU�PHMRU� ORV� YDORUHV� REVHUYDGRV�� � 3DUWLHQGR� GH� HVWH� DQiOLVLV� \� REVHUYDQGR� WUDEDMRV�
FRPR� ORV� OOHYDGRV� D� FDER� SRU� &RORVLPR� ������� ����� \� +RVVHLQ� ������������� VH� GHFLGLy�
KDFHU�XVR�GHO�HVWXGLR�VREUH�FRUUHODFLRQHV�OLQHDOHV�PHQFLRQDGR�HQ�HO�QXPHUDO�����\�HYDOXDU�
TXp�YDULDEOHV�DGHPiV�GH�ODV�XWLOL]DGDV�HQ�OD�H[SUHVLyQ�SUHVHQWDEDQ�PD\RU�WHQGHQFLD�D�WHQHU�

XQ� UHODFLyQ� OLQHDO�FRQ�HO�YDORU�GH� I
� �\� I ��SDUD�HYDOXDU� VX�SRVLEOH� LQIOXHQFLD� VREUH� ORV�

YDORUHV� DQWHV� PHQFLRQDGRV�� UHVXOWDQGR� ORV� PD\RUHV� YDORUHV� GH� ORV� FRHILFLHQWHV� GH�
FRUUHODFLyQ�HVWXGLDGRV��SDUD�OD�SHQGLHQWHV�GH�OD�VXSHUILFLH�OLEUH�GHO�DJXD�\�HO�JUDGLHQWH�GH�
HQHUJtD��YHU�FXDGUR������
�
�
�
�
�
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&XDGUR������$QiOLVLV�GH�FRUUHODFLyQ�OLQHDO�HQWUH� I
� �\� I ��FRQ� Z6 �\� I6 ��

6Z 6I 6Z 6I
��UDL]��P�� ������ ������ ������ ������
P ����� ����� ����� �����

6SHDUPDQ��UV� 3HDUVRQ���U��

�
�

2EVHUYDQGR�ORV�YDORUHV�TXH�HYDO~DQ�OD�FRUUHODFLyQ�OLQHDO�HQWUH�OD�SHQGLHQWH�GH�OD�VXSHUILFLH�
OLEUH�GHO�DJXD�\�HO�JUDGLHQWH�GH�HQHUJtD��VH�REWXYR�FRPR�VH�PHQFLRQy�HQ�HO�QXPHUDO�����TXH�
HO�IOXMR�SXHGH�FRQVLGHUDUVH�FRPR�XQLIRUPH�� IZ 66 ≅ ����3DUD�HYLWDU�XQ�SURFHVR�LWHUDWLYR�HQ�
OD�H[SUHVLyQ�VH�GHFLGLy�WUDEDMDU�FRQ�OD�SHQGLHQWH�GH�OD�VXSHUILFLH�GH�OLEUH�GHO�DJXD��
�
3XHVWR�TXH�� U �\� VU �DUURMDURQ�UHVXOWDGRV�TXH�SXHGHQ�LQGLFDU�XQD�SRVLEOH�UHODFLyQ�OLQHDO�HQWUH�

ODV�YDULDEOHV�� I
� �\� I �FRQ� Z6 ��YDORUHV�PD\RUHV�D�± ������VH�GHFLGLy�DGLFLRQDU�OLQHDOPHQWH�

HO�HIHFWR�GH�HVWD�YDULDEOH�D�OD�H[SUHVLyQ������SDUD�WUDWDU�GH�H[SOLFDU�OD�GHVYLDFLyQ�DEVROXWD�
PHGLD�TXH�SUHVHQWD����3DUD�HVWR�VH�UHDOL]y�HO�VLJXLHQWH�SURFHGLPLHQWR��
�
�� &RPR�VH� WUDWD�GH� H[SOLFDU� HO� HUURU�TXH� � SUHVHQWDQ� ORV� UHVXOWDGRV�GH� OD� H[SUHVLyQ������

IUHQWH�D�ORV�YDORUHV�REVHUYDGRV�PHGLDQWH�OD�DGLFLyQ�HQ�IRUPD�OLQHDO�GHO�HIHFWR�GH� Z6 ��VH�

UHODFLRQy�HO�HUURU��YDORUHV�REVHUYDGRV�PHQRV�ORV�YDORUHV�FDOFXODGRV��FRQ� Z6 � ( )PP �HQ�
IRUPD�OLQHDO�GH�OD�VLJXLHQWH�PDQHUD��
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LQIOXHQFLD�6Z /LQHDO��LQIOXHQFLD�6Z� �
)LJXUD�����*UiILFD�GH�OD�UHODFLyQ�OLQHDO�HQWUH�HO�HUURU�SURGXFLGR�SRU�OD�H[SUHVLyQ������\�

Z6 ��
�
'H�DTXt�VH�REWLHQH�OD�HFXDFLyQ��
�

����� ( ) ���������� �� +−= Z6HUURU �
�

� Z6 �HQ� P
P ���FRQ�XQ�FRHILFLHQWH�GH��GHWHUPLQDFLyQ� �5 � ���������YDORUHV�PD\RUHV�TXH�����

LQGLFDQ�TXH�H[LVWH�DOJ~Q�JUDGR�GH�UHODFLyQ�OLQHDO�HQWUH�ODV�YDULDEOHV���
�
�� 'DGD�OD�SRVLEOH�UHODFLyQ�OLQHDO�H[SXHVWD�DQWHULRUPHQWH�HQWUH�� I

� �\� Z6 ��VH�DGLFLRQDUi�

OLQHDOPHQWH�HO�HIHFWR�GH� Z6 �D�OD�H[SUHVLyQ�������FRPELQDQGR������FRQ�������SDUD�WUDWDU�
GH�PLQLPL]DU� HO� HUURU� TXH� SURGXFH� OD� H[SUHVLyQ� RULJLQDO�� TXHGDQGR� XQD� HFXDFLyQ� GHO�
WLSR��
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/D�H[SUHVLyQ������SUHVHQWD�HO�VLJXLHQWH�FRPSRUWDPLHQWR��
'HVYLDFLyQ�DEVROXWD�PHGLD���������
0HGLDQD�GHO�HUURU�DEVROXWR���������
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6HULH� ��� ���� 0(-25�$-867( �
)LJXUD�����'LDJUDPD�GH�GLVSHUVLyQ�HFXDFLyQ�������

�
6H� REVHUYD� TXH� OD� LQWURGXFFLyQ� HQ� IRUPD� OLQHDO� GH� OD� LQIOXHQFLD� GH� Z6 � H[SOLFD� HO� HUURU�
SURGXFLGR�SRU�OD�H[SUHVLyQ������HQ�XQ�������OR�TXH�LQGLFD�TXH�SDUD�OD�]RQD�HQ�HVWXGLR�ODV�

YDULDEOHV�
��G
5 �\� Z6 �H[SOLFDQ�ORV�YDORUHV�REVHUYDGRV�GH� I

� �HQ�XQ���������/D�LPSRUWDQFLD�

GHO� JUDGLHQWH� GH� HQHUJtD� HV� H[SOLFDGR� SRU� -DUUHWW� ������������ GH� OD� VLJXLHQWH� IRUPD�� HO�
JUDGLHQWH�GH�HQHUJtD��SDUD�ODV�FRQGLFLRQHV�GHO�HVWXGLR� IZ 66 ≅ ��\�HO�WDPDxR�GH�OD�SDUWtFXOD�
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GHO�PDWHULDO�GHO�OHFKR�HVWiQ�LQWHUUHODFLRQDGRV��D�PD\RU� I6 �HO�PDWHULDO�ILQR�HV�UHPRYLGR�\�
ODV�SDUWtFXODV�JUDQGHV�SHUPDQHFHQ�HQ�HO�FDQDO��DXPHQWDQGR�OD�WXUEXOHQFLD�\�OD�UHVLVWHQFLD�DO�
IOXMR��SRU�FRQVLJXLHQWH�HVWH�SDUiPHWUR�H[SOLFD�HQ�JUDQ�PDQHUD�OD�FRQIRUPDFLyQ�GHO�PDWHULDO�
GHO�OHFKR�\�SRU�FRQVLJXLHQWH�OD�UHVLVWHQFLD�DO�IOXMR��
�
�
����� $1È/,6,6�'(�/26�,1',&$'25(6�'(�$-867(�87,/,=$'26�
�
&RPR� VH� H[SXVR� HQ� HO� QXPHUDO� ������� ORV� LQGLFDGRUHV� GH� DMXVWH� D� ORV� GDWRV� REVHUYDGRV�
IXHURQ�OD�GHVYLDFLyQ�DEVROXWD�PHGLD��'�$�0����OD�UDt]�FXDGUDGD�GHO�HUURU�FXDGUiWLFR�PHGLR�\�
OD�PHGLDQD�GHO�HUURU�DEVROXWR�� �'H�HVWRV�WUHV� LQGLFDGRUHV�� ORV�YDORUHV�DUURMDGRV�SRU�OD�UDt]�
FXDGUDGD�GHO�HUURU�FXDGUiWLFR�PHGLR�QR�VRQ�GHO� WRGR�FRQILDEOHV�\D�TXH�HOHYDQ�HO�HUURU�GH�
HVWLPDFLyQ�DO�FXDGUDGR��FRQYLUWLpQGRVH�HQ�XQ�LQGLFDGRU�PX\�VHQVLEOH�D�XQ�HUURU�JUDQGH�HQ�
XQ� JUXSR� GH� HUURUHV�� $GHPiV�� SUHVHQWD� LQFRQVLVWHQFLDV� HQ� OD� HYDOXDFLyQ� GH� DMXVWH� HQ� ORV�
PRGHORV� SDUD� HO� FRHILFLHQWH� GH� UXJRVLGDG� GH�0DQQLQJ� Q �� SXHV� FRPR� ORV� YDORUHV� VRQ� GHO�
RUGHQ�GH�OD�GpFLPD�R�FHQWpVLPD��ORV�HUURUHV�HQWUH�YDORUHV�FDOFXODGRV�\�REVHUYDGRV�VRQ�PiV�
SHTXHxRV�R�GH�LJXDO�PDJQLWXG�\�DO�HOHYDU�HVWRV�HUURUHV�DO�FXDGUDGR�VH�REWLHQHQ�YDORUHV�PiV�
SHTXHxRV��\�DO�GLYLGLUORV�SRU�HO�WDPDxR�GH�OD�PXHVWUD�VH�REWLHQHQ�YDORUHV�D~Q�PHQRUHV��TXH�
DO� DSOLFDUOHV� OD� UDt]� FXDGUDGD� VH� REWLHQHQ� YDORUHV� PX\� SHTXHxRV� HQ� FRPSDUDFLyQ� D� ORV�
REWHQLGRV� FRQ� '�$�0�� 6H� SXHGH� SRU� OR� WDQWR�� FRQFOXLU� TXH� OD� UDt]� FXDGUDGD� GHO� HUURU�
FXDGUiWLFR�PHGLR�QR�GD�XQ�LQGLFLR�UHDO�GHO�JUDGR�GH�DMXVWH�GH�ORV�GDWRV�FDOFXODGRV�VREUH�ORV�
REVHUYDGRV�FXDQGR�VH�PDQHMDQ�YDORUHV�PHQRUHV�D�OD�XQLGDG��&DVR�FRQWUDULR�VXFHGH�FRQ�ORV�
PRGHORV�HYDOXDGRV�GH� I �GRQGH�OD�UDt]�FXDGUDGD�GHO�HUURU�FXDGUiWLFR�PHGLR�DUURMD�YDORUHV�
PD\RUHV� D� ORV�PRVWUDGRV� SRU� OD� '�$�0��� FRPSRUWDPLHQWR� HVSHUDGR� GHO� LQGLFDGRU� \D� TXH�
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FRPR�VH�KDEtD�PHQFLRQDGR�DQWHULRUPHQWH��HV�XQ�LQGLFDGRU�VHQVLEOH�D�XQ�HUURU�JUDQGH�GHQWUR�
GH�XQ�JUXSR�GH�HUURUHV�� �(VWH�WLSR�GH�LQFRQYHQLHQWHV�QR�ORV�SUHVHQWD�OD�'�$�0��� OR�TXH�OR�
KDFH� XQ� LQGLFDGRU� GH� DMXVWH� JHQHUDO� TXH� QR� GHWHUPLQD� OD� FDOLGDG� GH� VXV� UHVXOWDGRV� D� OD�
PDJQLWXG�GH�ORV�SDUiPHWURV�DQDOL]DGRV��
�
�
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�

�� (O�HVWXGLR�\�WRGDV�ODV�FRQFOXVLRQHV�TXH�GH�pO�UHVXOWHQ��SXHGHQ�HQPDUFDUVH�HQ�HO�FDPSR�
GH�ODV�FRUULHQWHV�GH�PRQWDxD�FRQ�IOXMR�EDMR��

�
�� (Q� OD� HYDOXDFLyQ� GHO� FRHILFLHQWH� GH� UXJRVLGDG� GH� 0DQQLQJ� XWLOL]DQGR� ODV� WDEODV� GH�

YDORUHV�� VXJHULGDV� SRU� HMHPSOR� HQ� 9�� 7�� &KRZ�� GHEH� WHQHUVH� HQ� FXHQWD� TXH� QR�
FRQVLGHUDQ� OD� YDULDFLyQ� GH� HVWH� FRHILFLHQWH� FRQ� OD� SURIXQGLGDG� GHO� IOXMR� \� DGHPiV� QR�
SURSRUFLRQDQ� LQIRUPDFLyQ� VREUH� ODV� FDUDFWHUtVWLFDV� GH� ODV� FRUULHQWHV� GRQGH� IXHURQ�
LQYHVWLJDGRV� ORV�YDORUHV��SRU� OR�TXH�VX�XVR�HQ�FDXFHV�GH�PRQWDxD�GHEH� UHDOL]DUVH�FRQ�
HVSHFLDO�SUHYHQFLyQ��

�
�� /DV� D\XGDV� IRWRJUiILFDV� WLHQHQ� HO� LQFRQYHQLHQWH� �HQ� HO� FDVR� GH� %DUQHV�� �����

�ZZZ�XVJV�JRY�VZV�ILHOGPHWKRGV�LQGLUHFWV�QYDOXHV�� TXH� VXV� YDORUHV� IXHURQ� FDOLEUDGRV�
SDUD�FRQGLFLRQHV�FHUFDQDV�DO�QLYHO�GH�EDQFD� OOHQD��SRU� OR�TXH�FXDQGR�OD�FRQGLFLyQ�GHO�
IOXMR� HQ� OD� TXH� VHD� QHFHVDULR� HYDOXDU� HO� FRHILFLHQWH� GH� UXJRVLGDG� GH�0DQQLQJ� QR� VHD�
pVWD�� ORV�YDORUHV�SRU� HOODV�SURSRUFLRQDGRV�QR� VHUiQ� FRQILDEOHV� �FRPR� VXFHGLy�SDUD� ODV�
FRQGLFLRQHV�GHO�HVWXGLR���

�
�� $\XGDV�FRPR�HO�GLDJUDPD�GH�0RRG\�PRGLILFDGR�SUHVHQWDGR�HQ��)UHQFK�����������SDUD��

HO� FiOFXOR� GHO� FRHILFLHQWH� GH� IULFFLyQ� GH�'DUF\� ±�:HLVEDFK� HQ� FDQDOHV� DELHUWRV� QR� HV�
DSOLFDEOH� HQ� FRUULHQWHV� GH� DOWR� JUDGLHQWH� SXHV� VX� UDQJR� GH� YDORUHV� GH� I � HV� OLPLWDGR�
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�KDVWD� ���� DO� LJXDO� TXH� HO� GLDJUDPD� GH� 0RRG\� SDUD� WXEHUtDV��� YDORU� TXH� UHVXOWD�
LQVXILFLHQWH�DQWH� ORV� UDQJRV�GH� VXPHUJHQFLD� UHODWLYD� WDQ�EDMRV�TXH�VH�SUHVHQWDQ�HQ� ODV�
FRUULHQWHV�GH�PRQWDxD�TXH�FDXVDQ�YDORUHV�UHODWLYDPHQWH�DOWRV�GH� I ��KDVWD������SDUD�HO�
HVWXGLR���

�
�� 6H�FRPSUXHED�PHGLDQWH�ODV�REVHUYDFLRQHV�UHDOL]DGDV��TXH�SDUD�FDXFHV�GH�DOWR�JUDGLHQWH�

GH�HQHUJtD�HO�Q~PHUR�GH�)URXGH�HV�PHQRU�TXH�XQR��LQGLFDQGR�TXH�HVH�WLSR�GH�FRUULHQWHV�
SUHVHQWDQ�IOXMR�VXEFUtWLFR��(VWH�FRPSRUWDPLHQWR�HV�GHELGR�D�ORV�HIHFWRV�FRPELQDGRV�GH�
ODV�YDULDFLRQHV�GH� OD� VHFFLyQ� WUDQVYHUVDO�� UXJRVLGDG�GH� ODV�RULOODV�� VDOWRV�KLGUiXOLFRV�\�
GHPiV� IDFWRUHV� TXH� FRQWULEX\HQ� DO� LQFUHPHQWR� GH� OD� UHVLVWHQFLD� DO� IOXMR� \� D� OD�
GLVPLQXFLyQ�GH�OD�YHORFLGDG��

�
�� 6H�HQFRQWUy�TXH�HO�DVXPLU�HO�FRHILFLHQWH�GH�FRUUHFFLyQ�GH�&RULROLV�FRPR���� Lα  ���QR�

WUDH� HUURUHV� FRQVLGHUDEOHV� DO� PRPHQWR� GH� GHWHUPLQDU� RWUDV� FDUDFWHUtVWLFDV� GHO� FDXFH�
FRPR� HO� FRHILFLHQWH� GH� UHVLVWHQFLD� DO� IOXMR� GH�0DQQLQJ� SXHV� VH� WUDEDMy� HQ� ]RQDV� FRQ�
IOXMR�FDVL�XQLIRUPH��

�
�� /D��LQIOXHQFLD�GHO�JUDGLHQWH�GH�HQHUJtD�HQ�OD�FRQIRUPDFLyQ��\�JUDGDFLyQ�GHO�PDWHULDO�GHO�

OHFKR�KDFH�TXH�HVWD�YDULDEOH�VHD�GH�YLWDO�LPSRUWDQFLD�HQ�OD�HYDOXDFLyQ�GH�OD�UHVLVWHQFLD�
DO� IOXMR�� � (Q� HO� QXPHUDO� � ����� VH� REVHUYy� TXH� HQ� FRQGLFLRQHV� GH� IOXMR� XQLIRUPH�
� IZ 66 ≅ ���OD�SHQGLHQWH�GH�OD�VXSHUILFLH�OLEUH�GHO�DJXD��PDQLILHVWD�HQ�FLHUWD�IRUPD�JUDQ�
LQIOXHQFLD� VREUH� HO� FRPSRUWDPLHQWR� GH� OD� UHVLVWHQFLD� DO� IOXMR� HQ� OD� ]RQD� GH� HVWXGLR�
�H[SOLFD� HO� HUURU� GH� HVWLPDFLyQ� GHO� PRGHOR� HQ� XQ� ������� SRU� OR� TXH� VH� SURSXVR� XQD�
IRUPD�GH�PRGLILFDU�OD�H[SUHVLyQ�������SDUD�OD�FXDQWLILFDFLyQ�GH�OD�UHVLVWHQFLD�DO�IOXMR�HQ�
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OD� ]RQD�� LQWURGXFLpQGROH� HO� HIHFWR� GH� Z6 � \� OOHJDQGR� D� OD� H[SUHVLyQ� ������ &RPR� VH�
PHQFLRQy� DQWHULRUPHQWH�� XQD� H[SUHVLyQ� SLHUGH� VX� SUDFWLFLGDG� FXDQGR� SRVHH� XQ� JUDQ�
Q~PHUR� GH� YDULDEOHV� D� HYDOXDU�� SRU� OR� TXH� HVWD� PRGLILFDFLyQ� VH� H[SXVR� FRQ� ILQHV�
DFDGpPLFRV�\�QR�FRQ�ILQHV�SUiFWLFRV�GH�XVR��YHU�QXPHUDO��������

�
�� /D�H[SUHVLyQ�����SUHVHQWDGD�SRU�=KHOH]QLDNRY��SDUD�HQFRQWUDU�& �WUDH�EXHQRV�UHVXOWDGRV�

SDUD�ODV�FRQGLFLRQHV�GH�OD�]RQD�HQ�HVWXGLR��\�HV�XQ�HFXDFLyQ�D�WHQHU�HQ�FXHQWD�QR�VROR�
SRU�HO�EXHQ�DMXVWH�TXH�SURSRUFLRQy�D�ORV�YDORUHV�REVHUYDGRV�HQ�FDPSR��VLQR�SRU�TXH�QR�
HV�GH�QDWXUDOH]D�HPStULFD�\�EDVD�VXV�UHVXOWDGRV�HQ�OD�HYDOXDFLyQ�VROR�GH�GRV�YDULDEOHV�
�5 �\� Q ��OR�TXH�OD�KDFH�HQ�FLHUWR�PRGR�SUiFWLFD��DXQTXH�VX�IRUPD�VHD�DOJR�FRPSOLFDGD��

�
�� /DV�H[SUHVLRQHV�TXH�PHMRU�VH�DMXVWDURQ�D�ODV�FRQGLFLRQHV�GH�OD�]RQD�HQ�HVWXGLR�IXHURQ�

SDUD�OD�GHWHUPLQDFLyQ�GHO� Q �GH�0DQQLQJ��ODV�SURSXHVWDV�SRU��
/LPHULQRV��������
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����������� ��� −= 56Q I ����5�HQ�P��

�
(VWDV�HFXDFLRQHV�SURSRUFLRQDURQ�YDORUHV�GH�GHVYLDFLyQ�PHGLD�DEVROXWD�FHUFDQD�DO������
YDORU� DFHSWDEOH� SDUD� ODV� FRQGLFLRQHV� UHLQDQWHV� HQ� ODV� FRUULHQWHV� GH� PRQWDxD�� � 'DWRV�
HVSHFtILFRV�UHVSHFWR�D�VXV�OLPLWDFLRQHV��ERQGDGHV�\�UHFRPHQGDFLRQHV�HVSHFLDOHV�GH�XVR�
DSDUHFHQ� HQ� ORV� QXPHUDOHV� ������ \� ������� ORV� UHVXOWDGRV� GH� ODV� PLVPDV� VH� SXHGHQ�
REVHUYDU�HQ�ORV�QXPHUDOHV�������\��������\�HO�DQiOLVLV�GH�FDGD�XQD�GH�HOODV�VH�WLHQH�HQ�ORV�
QXPHUDOHV��������\�������GHO�SUHVHQWH�LQIRUPH���

�
�� /DV�H[SUHVLRQHV�HPStULFDV�TXH�VH�DQDOL]DURQ�SDUD�HQFRQWUDU�HO�FRHILFLHQWH�GH�IULFFLyQ�GH�

'DUF\�±�:HLVEDFK�QR�DUURMDURQ�UHVXOWDGRV�VDWLVIDFWRULRV�SDUD�OD�]RQD�HQ�HVWXGLR��SRU�OR�
TXH�QR�VH�WLHQHQ�HQ�FXHQWD�SDUD�OD�UHFRPHQGDFLyQ�GH�H[SUHVLRQHV�IRUiQHDV�SDUD�OD�]RQD��

�
�
�� 6H�H[SRQHQ�H[SUHVLRQHV�SURSLDV�SDUD�ODV�FRQGLFLRQHV�GH�OD�]RQD�GH�HVWXGLR��TXH�HVWLPDQ�

HO� FRHILFLHQWH� GH� UXJRVLGDG� GH� 0DQQLQJ� FRQ� XQ� HUURU� SURPHGLR� GHO� ± � ����� \� HO�
FRHILFLHQWH�GH�IULFFLyQ�GH�'DUF\�±�:HLVEDFK��FRQ�XQ�HUURU�SURPHGLR�GHO�± �������YHU�HQ�
HO�QXPHUDO������ODV�HFXDFLRQHV������\�������HVWRV�LQWHUYDORV�VH�FRQVLGHUDQ�EXHQRV�SDUD�
ODV� GLItFLOHV� FRQGLFLRQHV� TXH� SUHVHQWDQ� ODV� FRUULHQWHV� GH� DOWR� JUDGLHQWH� GH� HQHUJtD��/D�
FRUUHFWD�XWLOL]DFLyQ�GH�ODV�PLVPDV�HVWi�FRQGLFLRQDGD�D�ORV�UDQJRV�GH�YDOLGH]�GHO�HVWXGLR�
TXH�VH�SUHVHQWDQ�HQ�HO�DQH[R�9��
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�� 6H�REVHUYy�TXH�OD�GHQRPLQDGD�FRQVWDQWH�8QLYHUVDO�GH�9RQ�.DUPDQ�� N � ������QR�HV�XQD�
FRQVWDQWH��VLQR�TXH�YDUtD�VHJ~Q�ODV�FRQGLFLRQHV�GH�FDGD�]RQD�GH�HVWXGLR�HQ�XQ�DPSOLR�
UDQJR�GH�YDORUHV��YHU�QXPHUDO������OLWHUDO�E���

�
�� 6H� UHFRPLHQGD� HO� XVR� GH� OD� GHVYLDFLyQ� DEVROXWD� PHGLD� FRPR� XQ� LQGLFDGRU� UREXVWR� \�

DSURSLDGR�SDUD�HYDOXDU�HO�DMXVWH�HQWUH�YDORUHV�FDOFXODGRV�FRQ�XQ�PRGHOR�\� ORV�YDORUHV�
REVHUYDGRV� � TXH� WUDWD� GH� UHSUHVHQWDU� GLFKR� PRGHOR�� \D� TXH� HVWH� LQGLFDGRU� QR� VH� YH�
DIHFWDGR�VLJQLILFDWLYDPHQWH��SULPHUR��SRU�HUURUHV�JUDQGHV�GH�HVWLPDFLyQ� �GHQWUR�GH�XQ�
JUXSR�GH�HUURUHV��QL�VHJXQGR��SRU�OD�PDJQLWXG�GH�ORV�YDORUHV�TXH�VH�HYDO~HQ��

�
�� &RPR� UHFRPHQGDFLyQ� ILQDO� HV� QHFHVDULR� UHFDOFDU� HQ� OD� QHFHVLGDG� GH� UHDOL]DU� HVWXGLRV�

VLPLODUHV� HQ� RWUDV� UHJLRQHV� GHO� SDtV� \� HQ� GLVWLQWDV� FRQGLFLRQHV� GH� IOXMR�� TXH� SHUPLWDQ�
IRUPDU� EDVHV� GH� GDWRV� UREXVWDV� SDUD� ODV� GLIHUHQWHV� ]RQDV� GHO� SDtV� FRQ� HO� ILQ� GH� SRGHU�
OOHYDU�D�FDER�XQ�DQiOLVLV�PiV�SURIXQGR�GH�OD�UHVLVWHQFLD�DO�IOXMR��
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