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�WK��,QWHUQDWLRQDO�&RQIHUHQFH�RQ�,QGXVWULDO�(QJLQHHULQJ�DQG�,QGXVWULDO�0DQDJHPHQW���
;9,��&RQJUHVR�GH�,QJHQLHUtD�GH�2UJDQL]DFLyQ��9LJR��-XO\�������������

�
/D�DOLPHQWDFLyQ�D�XQD�OtQHD�GH�PRQWDMH��
3URFHGLPLHQWRV�\�&RVWHV�
�
7KH�6XSSO\�LQ�DQ�$VVHPEO\�/LQH��3URFHGXUHV�DQG�&RVWV���

9DOHUR�+HUUHUR�0���*DUFLD�6DEDWHU�-3��0RUHOO�0RQ]R�9��

$EVWUDFW��(QJOLVK��:KHQ�GHVLJQLQJ�D�QHZ�DVVHPEO\�SODQW�RU� UHVWUXFWXULQJ�DQ�
H[LVWLQJ�RQH��LW�LV�FULWLFDO�WR�GHWHUPLQH�ZKHUH�DOO�WKH�FRPSRQHQWV�DUH�UHFHLYHG��VWR�
UHG�DQG�XVHG��'XH�WR�WKH�YDULHW\�RI�H[LVWLQJ��UHIHUHQFHV�DQG�WKHLU�GLIIHUHQW� W\SHV��
WKH�ODUJH�QXPEHU�RI�SRLQWV�RI�XVH��WKH�GLIIHUHQW�W\SHV�RI�GHOLYHU\��WKH�VWRUDJH�FKD�
UDFWHULVWLFV�DQG� WKH�UHVWULFWLRQV�RI� WKH�SODQW�� WKH�SUREOHP�LV�FRPSOH[�DQG� LW� LV�QRW�
DOZD\V�VROYHG�RSWLPDOO\��,Q�WKLV�SDSHU�ZH�SURSRVH�D�PRGHO�IRU�RSWLPL]LQJ�PDWHULDO�
IORZ�LQ�DQ�DVVHPEO\�OLQH��

5HVXPHQ��&DVWHOODQR��&XDQGR�VH�GLVHxD�XQD�QXHYD�SODQWD�GH�PRQWDMH�R�VH�UHHV�
WUXFWXUD� XQD� H[LVWHQWH�� UHVXOWD� FUtWLFR� GHWHUPLQDU� GRQGH� VH� UHFLEHQ�� DOPDFHQDQ� \�
PRQWDQ� FDGD� XQD� GH� ORV� FRPSRQHQWHV��'HELGR� D� OD� JUDQ� YDULHGDG� GH� UHIHUHQFLDV�
H[LVWHQWHV�\�VXV�GLIHUHQWHV�WLSRORJtDV���OD�JUDQ�FDQWLGDG�GH�SXQWRV�GH�XVR��ORV�GLIH�
UHQWHV�WLSRV�GH�VXPLQLVWUR��ODV�FDUDFWHUtVWLFDV�GH�DOPDFHQHV�\�ODV�UHVWULFFLRQHV�SUR�
SLDV�GH�OD�SODQWD��HO�SUREOHPD�D�ERUGDU�SUHVHQWD�FLHUWD�FRPSOHMLGDG�\�QR�VLHPSUH�HV�
UHVXHOWR�GH�PDQHUD�ySWLPD��(Q�HVWH�WUDEDMR�VH�SURSRQH�XQD�PRGHOR�SDUD�OD�RSWLPL�
]DFLyQ�GHO�IOXMR�GH�PDWHULDOHV�HQ�XQD�OtQHD�GH�PRQWDMH��

.H\ZRUGV��6LPXODWLRQ��)DFWRU\)ORZ��9LUWXDO�)DFWR\�OD\RXW��$VVHPEO\�/LQH��5RX�
WHV� 2SWLPL]DWLRQ�3DODEUDV� FODYH�� 6LPXODFLyQ�� )DFWRU\)ORZ�� /tQHDV� GH� 0RQWDMH��
2SWLPL]DFLyQ�GH�5XWDV�
�

���������������������������������������� �������������������
��0DULD�9DOHUR�+HUUHUR����
*UXSR�GH�,QYHVWLJDFLyQ�HQ�5HLQJHQLHUtD��2UJDQL]DFLyQ��WUDEDMR�HQ�*UXSR�\�/RJtVWLFD�(PSUHVDULDO�
�52*/(���'HSDUWDPHQWR�GH�2UJDQL]DFLyQ�GH�(PSUHVDV��8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD��
&DPLQR�GH�9HUD�V�Q��������9DOHQFLD���6SDLQ�
H�PDLO��PDYDKHU#XSY�HV�

�
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��,QWURGXFFLyQ�

(O�IOXMR�GH�ODV�DSUR[LPDGDPHQWH��������SLH]DV�GLIHUHQWHV�TXH�HQWUDQ�FDGD�GtD�HQ�
XQD�SODQWD�GH�PRQWDMH�HQ�XQD�IDFWRUtD�GH�DXWRPRFLyQ�HV�YDULDGR��+D\�SLH]DV�TXH�
HQWUDQ�³HPEHELGDV´�HQ�RWUDV�SLH]DV�PiV�JUDQGHV�\�ODV�KD\�TXH�YLHQHQ�LQGLYLGXDO�
PHQWH��KD\�SLH]DV�TXH�YLHQHQ�GLUHFWDPHQWH�GHVGH�HO�SURYHHGRU�TXH�ODV�SURGXFH�\�
RWUDV�TXH�SDVDQ�SRU�XQD�VHULH�GH�RSHUDGRUHV� LQWHUPHGLRV�� ODV�KD\�TXH�YLHQHQ�SRU�
FDUUHWHUD� \� ODV� KD\� TXH� YLHQHQ� SRU� FRQYH\RU��+D\� SLH]DV� TXH� VH� VXPLQLVWUDQ� VH�
FXHQFLDGDV��RWUDV�D�WUDYpV�GH�UXWDV�.DQEDQ��+D\�UHIHUHQFLDV�TXH�VRQ�VXPLQLVWUDGDV�
D� YDULRV� SXQWRV� GH� XVR� VLPXOWiQHDPHQWH�� KD\� SLH]DV� TXH� VH� VXPLQLVWUDQ� HQ� XQ�
PLVPR�SXQWR�GH�XVR�SHUR�VH�PRQWDQ�HQ�GLIHUHQWHV�SXQWRV��

3DUD�TXH� OD� IDEULFDFLyQ�GH�DXWRPyYLOHV� VHD�XQ�KHFKR�� VH� KD�GH�SURFXUDU�
TXH�ORV�FRPSRQHQWHV�OOHJXHQ�GHVGH�OD�EDVH�GH�SURYHHGRUHV�DO�SXQWR�GH�XVR�HQ�OD�
FDQWLGDG�FRUUHFWD�\�HO�PRPHQWR�DGHFXDGR��$GHPiV�HV�LPSRUWDQWH�TXH�VH�UHDOLFH�GH�
XQD�PDQHUD�HILFLHQWH��FRQ�HO�ILQ�GH�UHGXFLU�FRVWHV�WDQWR�GH�WUDQVSRUWH�FRPR�GH�DO�
PDFHQDPLHQWR���

(Q�HVWH�WUDEDMR�VH�DERUGD�HVWH�SUREOHPD�GHO�GLVHxR�GHO�IOXMR�GH�DSURYLVLR�
QDPLHQWR�D�XQD�OtQHD�GH�PRQWDMH��(Q�SULPHU�OXJDU�VH�HVWDEOHFH�XQ�PDUFR�GH�DFWXD�
FLyQ�GHO�FLWDGR�SUREOHPD��(VWH�SULPHU�SDVR�GD�OXJDU�D�XQD�GHILQLFLyQ�GH�XQ�PRGHOR�
PDWHPiWLFR��3RU�~OWLPR�VH�HYDO~DQ�ORV�UHVXOWDGRV�DSOLFDQGR�HO�PRGHOR�HQ�XQD�OtQHD�
GH�PRQWDMH�GHO�VHFWRU�GH�DXWRPRFLyQ���

���(O�GLVHxR�GHO�IOXMR�GH�PDWHULDOHV�HQ�XQD�OtQHD�GH�PRQWDMH�

(O�SULQFLSDO�SUREOHPD�DVRFLDGR�DO�VXPLQLVWUR�GH�FRPSRQHQWHV�D�XQD�OtQHD�GH�PRQ�
WDMH�HV�OD�OLPLWDFLyQ�GH�HVSDFLR�HQ�ORV�SXQWRV�GH�XVR��3RU�WDQWR��HV�LPSRUWDQWH�UH�
SRQHU�HO�PDWHULDO�FRQVXPLGR�HQ�HO�PRPHQWR�GH�WLHPSR�VH�FRUUHVSRQGD��6LQ�HPEDU�
JR��OD�PHMRUD�HQ�ORV�SURFHVRV�GH�VHFXHQFLDFLyQ�GH�ORV�FRPSRQHQWHV��:RPDFN�DQG�
-RQHV�������SURYRFD�SUREOHPDV�FRQ�HO�IOXMR�GH�WUDQVSRUWH�LQWHUQR�HQ�ODV�SODQWDV�GH�
PRQWDMH��VREUHWRGR�DIHFWDQGR�D�OD�VHJXULGDG�HQ�OD�SODQWD���
� (O� IOXMR� LQWHUQR�GH�PDWHULDOHV�GHSHQGH�GH� ODV�FRQGLFLRQHV�GH� OD�SURGXF�
FLyQ�\�GH�ODV�FDUDFWHUtVWLFDV�SDUWLFXODUHV�GH�FDGD�SXQWR�GH�XVR��DIHFWDQGR�SRU�WDQWR�
DO�GLVHxR�GH�ODV�UXWDV�SDUD�HO�DEDVWHFLPLHQWR�GH�ORV�SXQWRV�GH�XVR���'LIHUHQWHV�DXWR�
UHV�KDQ�HVWXGLDGR�HO�SUREOHPD�GHO�GLVHxR�GH�UXWDV��'X�HW�DO�������*RQJ������-LDQJ�
HW� DO�� �����3DUUDJK� HW� DO�� ������� FRQFUHWDPHQWH� ODV� UXWDV� GH� WLSR� .DQEDQ� �&KDQ�
�����,DQQRQH�HW�DO�������<DQJ�HW�DO����������

3DUD� HO� GLVHxR� GHO� IOXMR� GH� PDWHULDOHV� VH� KDQ� XWLOL]DGR� GLIHUHQWHV� KHUUD�
PLHQWDV� GH� VLPXODFLyQ� �(UWD\� HW� DO�� �����,TEDO� DQG�+DVKPL� �����6O\� ������ TXH�
SHUPLWHQ�DO�GLVHxDGRU�GH�PDQHUD�IiFLO�RSWLPL]DU�OD�WRPD�GH�GHFLVLRQHV�HQ�FXDQWR�D�
ODV�XELFDFLRQHV�R�ORV�GLIHUHQWHV�WLSRV�GH�VXPLQLVWURV��

6H�GLVWLQJXHQ�ODV�VLJXLHQWHV�HVWUDWHJLDV�GH�VXPLQLVWUR��
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• 6HFXHQFLD��

± $�WUDYpV�GHO�FRQYH\RU��6H�PRQWDQ�HQ�HO�PRPHQWR�TXH�VRQ�VXPLQLVWUDGRV�D�
OD�OtQHD��6XHOHQ�VHU�FRPSRQHQWHV�GH�JUDQGHV�GLPHQVLRQHV�

± $�WUDYpV�GH�&DUURV�6HFXHQFLDGRV��1R�WLHQHQ�SRUTXp�VHU�GH�JUDQGHV�GLPH
VLRQHV��(O�PRWLYR�GH�VHU�VXPLQLVWUDGRV�HQ�VHFXHQFLD
GH�YDULDQWHV�GHO�PLVPR�SURGXFWR�H[LVWHQWH�

± $�WUDYpV�GH�&DUURV�GH�NLWWLQJ��6H�LQWURGXFHQ�HQ�OD�OtQHD�MXQWR�FRQ�RWUDV�SL
]DV�\�FDGD�XQD�VHUi�PRQWDGD�HQ�VX�SXQWR�GH�XVR�

• &DOO��6H�VXPLQLVWUDQ�QRUPDOPHQWH�HQ�
• .DQEDQ��6H�XWLOL]D�HQ�F

QRUPDOPHQWH�HQ�FDMDV�SHTXHxDV�

$GHPiV� KD\� TXH� WHQHU� HQ� FXHQWD� OD� H[LVWHQFLD� GH� UHIHUHQFLDV� TXH� HQ� VX�
IOXMR�WLHQHQ�SXQWRV�LQWHUPHGLRV��SRU�HMHPSOR�DTXHOODV�TXH�SHUWHQHFHQ�D�XQ�NLWWLQJ��
\� HO� WLSR� GH� VXPLQLVWUR� DO� SXQWR� LQWHUPHGLR� HV� GLVWLQWR� DO� WLSR� GH� VXPLQLVWUR� GHO�
SXQWR�GH�XVR��
� 8QD�YH]�VH�KD�GHFLGLGR�OD�XELFDFLyQ�\�HO�WLSR�GH�VXPLQLVWUR�WDPELpQ�VH�KD�
GH� GHFLGLU� OD� FDQWLGDG� D� WUDQVSRUWDU�� (Q� DOJXQDV� RFDVLRQHV� VH� WUDQVSRUWDQ� YDULRV�
FRQWHQHGRUHV�GH�XQD�PLVPD�UHIHUHQFLD�\�HQ�RWUDV�RFDVLRQHV�YDULRV�FRQWHQHGRUHV�GH�
YDULDV�UHIHUHQFLDV�GLVWLQWDV�

6L� VH�SHUPLWHQ� KDFHU�
FDQWLGDG� WRWDO�GH�GHVSOD]DPLHQWRV�R� OR�TXH�HV�HTXLYDOHQWH�� GH� WLHPSR�FRQVXPLGR�
HQ�HO�WUDQVSRUWH��FRPR�VH�PXHVWUD�HQ�OD�)LJXUD����+D\�TXH�WHQHU�HQ�FXHQWD�TXH�HQ�
HVWH�HMHPSOR�XWLOL]DGR�SDUD� LOXVWUDU�HO�FRQFHSWR�GH�
FDUUHWLOOD�\�HO�Q~PHUR�GH�FDUUHWLOODV�
UHFXUVR�SDUD�OD�GHPDQGD�H[LVWHQWH��6RODPHQWH�FRQ���FDUUHWLOODV�VH�SXHGH�DEDVWHFHU�
WRGD�OD�GHPDQGD�LQGHSHQGLHQWHPHQWH�GH�OD�FDSDFLGDG�GH�ODV�PLVPDV��

)LJ����1~PHUR�\�FDSDFLGDG�GH�FDUUHWLOODV�YV��WLHPSR�GH�WUDQVSRUWH

$�WUDYpV�GHO�FRQYH\RU��6H�PRQWDQ�HQ�HO�PRPHQWR�TXH�VRQ�VXPLQLVWUDGRV�D�
OD�OtQHD��6XHOHQ�VHU�FRPSRQHQWHV�GH�JUDQGHV�GLPHQVLRQHV��
$�WUDYpV�GH�&DUURV�6HFXHQFLDGRV��1R�WLHQHQ�SRUTXp�VHU�GH�JUDQGHV�GLPH
VLRQHV��(O�PRWLYR�GH�VHU�VXPLQLVWUDGRV�HQ�VHFXHQFLD�HV�SRU�OD�JUDQ�FDQWLGDG�
GH�YDULDQWHV�GHO�PLVPR�SURGXFWR�H[LVWHQWH��
$�WUDYpV�GH�&DUURV�GH�NLWWLQJ��6H�LQWURGXFHQ�HQ�OD�OtQHD�MXQWR�FRQ�RWUDV�SL
]DV�\�FDGD�XQD�VHUi�PRQWDGD�HQ�VX�SXQWR�GH�XVR��

&DOO��6H�VXPLQLVWUDQ�QRUPDOPHQWH�HQ�HPEDODMHV�JUDQGHV��
6H�XWLOL]D�HQ�FRPSRQHQWHV�GH�UHGXFLGDV�GLPHQVLRQHV��6H� VXPLQLVWUDQ�

FDMDV�SHTXHxDV��

$GHPiV� KD\� TXH� WHQHU� HQ� FXHQWD� OD� H[LVWHQFLD� GH� UHIHUHQFLDV� TXH� HQ� VX�
IOXMR�WLHQHQ�SXQWRV�LQWHUPHGLRV��SRU�HMHPSOR�DTXHOODV�TXH�SHUWHQHFHQ�D�XQ�NLWWLQJ��

WLSR� GH� VXPLQLVWUR� DO� SXQWR� LQWHUPHGLR� HV� GLVWLQWR� DO� WLSR� GH� VXPLQLVWUR� GHO�

8QD�YH]�VH�KD�GHFLGLGR�OD�XELFDFLyQ�\�HO�WLSR�GH�VXPLQLVWUR�WDPELpQ�VH�KD�
GH� GHFLGLU� OD� FDQWLGDG� D� WUDQVSRUWDU�� (Q� DOJXQDV� RFDVLRQHV� VH� WUDQVSRUWDQ� YDULRV�

UHV�GH�XQD�PLVPD�UHIHUHQFLD�\�HQ�RWUDV�RFDVLRQHV�YDULRV�FRQWHQHGRUHV�GH�
YDULDV�UHIHUHQFLDV�GLVWLQWDV��

6L� VH�SHUPLWHQ� KDFHU�FRQYR\V� FRQ� YDULRV�FRQWDLQHUV� VH� SXHGH� UHGXFLU� OD�
FDQWLGDG� WRWDO�GH�GHVSOD]DPLHQWRV�R� OR�TXH�HV�HTXLYDOHQWH�� GH� WLHPSR�FRQVXPLGR�

O�WUDQVSRUWH��FRPR�VH�PXHVWUD�HQ�OD�)LJXUD����+D\�TXH�WHQHU�HQ�FXHQWD�TXH�HQ�
HVWH�HMHPSOR�XWLOL]DGR�SDUD� LOXVWUDU�HO�FRQFHSWR�GH�FRQYR\V��VL� OD�FDSDFLGDG�GH� OD�
FDUUHWLOOD�\�HO�Q~PHUR�GH�FDUUHWLOODV�VRQ�EDMRV��QR�KD\�VXILFLHQWH�GLVSRQLELOLGDG�GHO�

UD�OD�GHPDQGD�H[LVWHQWH��6RODPHQWH�FRQ���FDUUHWLOODV�VH�SXHGH�DEDVWHFHU�
WRGD�OD�GHPDQGD�LQGHSHQGLHQWHPHQWH�GH�OD�FDSDFLGDG�GH�ODV�PLVPDV���

1~PHUR�\�FDSDFLGDG�GH�FDUUHWLOODV�YV��WLHPSR�GH�WUDQVSRUWH�

$�WUDYpV�GHO�FRQYH\RU��6H�PRQWDQ�HQ�HO�PRPHQWR�TXH�VRQ�VXPLQLVWUDGRV�D�

$�WUDYpV�GH�&DUURV�6HFXHQFLDGRV��1R�WLHQHQ�SRUTXp�VHU�GH�JUDQGHV�GLPHQ�
HV�SRU�OD�JUDQ�FDQWLGDG�

$�WUDYpV�GH�&DUURV�GH�NLWWLQJ��6H�LQWURGXFHQ�HQ�OD�OtQHD�MXQWR�FRQ�RWUDV�SLH�

RPSRQHQWHV�GH�UHGXFLGDV�GLPHQVLRQHV��6H� VXPLQLVWUDQ�

$GHPiV� KD\� TXH� WHQHU� HQ� FXHQWD� OD� H[LVWHQFLD� GH� UHIHUHQFLDV� TXH� HQ� VX�
IOXMR�WLHQHQ�SXQWRV�LQWHUPHGLRV��SRU�HMHPSOR�DTXHOODV�TXH�SHUWHQHFHQ�D�XQ�NLWWLQJ��

WLSR� GH� VXPLQLVWUR� DO� SXQWR� LQWHUPHGLR� HV� GLVWLQWR� DO� WLSR� GH� VXPLQLVWUR� GHO�

8QD�YH]�VH�KD�GHFLGLGR�OD�XELFDFLyQ�\�HO�WLSR�GH�VXPLQLVWUR�WDPELpQ�VH�KD�
GH� GHFLGLU� OD� FDQWLGDG� D� WUDQVSRUWDU�� (Q� DOJXQDV� RFDVLRQHV� VH� WUDQVSRUWDQ� YDULRV�

UHV�GH�XQD�PLVPD�UHIHUHQFLD�\�HQ�RWUDV�RFDVLRQHV�YDULRV�FRQWHQHGRUHV�GH�

VH�SXHGH� UHGXFLU� OD�
FDQWLGDG� WRWDO�GH�GHVSOD]DPLHQWRV�R� OR�TXH�HV�HTXLYDOHQWH�� GH� WLHPSR�FRQVXPLGR�

O�WUDQVSRUWH��FRPR�VH�PXHVWUD�HQ�OD�)LJXUD����+D\�TXH�WHQHU�HQ�FXHQWD�TXH�HQ�
VL� OD�FDSDFLGDG�GH� OD�

��QR�KD\�VXILFLHQWH�GLVSRQLELOLGDG�GHO�
UD�OD�GHPDQGD�H[LVWHQWH��6RODPHQWH�FRQ���FDUUHWLOODV�VH�SXHGH�DEDVWHFHU�

�
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���0RGHOR�PDWHPiWLFR�SDUD�HO�VXPLQLVWUR�D�XQD�OtQHD�GH�PRQWDMH�

7HQLHQGR�HQ�FXHQWD�ORV�WLSRV�GH�VXPLQLVWURV�SODQWHDGRV�HQ�HO�DSDUWDGR�DQWHULRU��VH�
SODQWHD�D�FRQWLQXDFLyQ�XQ�PRGHOR�PDWHPiWLFR�SDUD�OD�RSWLPL]DFLyQ�GHO�VXPLQLVWUR�
GH�PDWHULDOHV�HQ�XQD�OtQHD�GH�PRQWDMH��

����1RWDFLyQ�

7DEOD���1RWDFLyQ�

&RQVWDQWHV
� ��

3� �1~PHUR�GH�UHIHUHQFLDV��������������������
6� �1~PHUR�GH�7LSRV�GH�VXPLQLVWUR�����������������
.� �1~PHUR�GH�WLSRV�GH�5HFXUVR�$OPDFpQ�
7� �1~PHUR�GH�WLSRV�GH�5HFXUVR�7UDQVSRUWH�

ËQGLFHV�
L� �ËQGLFH�UHIHULGR�D�ORV�WLSRV�GH�UHIHUHQFLDV�
M� �ËQGLFH�UHIHULGR�D�ORV�WLSRV�GH�6XPLQLVWUR�
N� �ËQGLFH�UHIHULGR�D�ORV�7LSRV�GH�5HFXUVR�$OPDFpQ�
O� �ËQGLFH�UHIHULGR�D�ORV�7LSRV�GH�5HFXUVR�7UDQVSRUWH�

3DUiPHWURV�
&LM� �&RVWH�VXMHWR�D�VXPLQLVWUDU�XQD�UHIHUHQFLD�L�FRQ�XQ�WLSR�GH�VXPLQLVWUR�M�
&)N� �&RVWH�ILMR�GHO�5HFXUVR�$OPDFpQ�N�
&)O� �&RVWH�ILMR�GHO�5HFXUVR�7UDQVSRUWH�O�
5LMN� �&DQWLGDG�GH�5HFXUVR�$OPDFpQ�N�XWLOL]DGD�SRU�OD�UHIHUHQFLD�L�VXPLQLVWUDGD�VHJ~Q�
HO�WLSR�GH�VXPLQLVWUR�M��
7LMO� �&DQWLGDG�GH�5HFXUVR�7UDQVSRUWH�O�XWLOL]DGD�SRU�OD�UHIHUHQFLD�L�VXPLQLVWUDGD�VHJ~Q�
HO�WLSR�GH�VXPLQLVWUR�M��
'LVSN� �&DQWLGDG�GH�5HFXUVR�$OPDFpQ�N�GLVSRQLEOH�
'LVSO� �&DQWLGDG�GH�5HFXUVR�7UDQVSRUWH�O�GLVSRQLEOH�

9DULDEOHV�
įLM� �9DORU�ELQDULR�TXH�LQGLFD�VL�OD�UHIHUHQFLD�L�VH�VXPLQLVWUD�VHJ~Q�HO�WLSR�GH�VXPLQLVWUR�
M�
ȖN� �9DORU�ELQDULR�TXH�LQGLFD�VL�VH�XWLOL]D�HO�5HFXUVR�$OPDFpQ�N�
ȖO� �9DORU�ELQDULR�TXH�LQGLFD�VL�VH�XWLOL]D�HO�5HFXUVR�7UDQVSRUWH�O�����������������������������������������

�
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����(O�PRGHOR�PDWHPiWLFR�

6H� SXHGH� H[SUHVDU� HO� PRGHOR� SDUD� OD� RSWLPL]DFLyQ� GH� FRVWHV� HQ� HO� DSURYLVLRQD�
PLHQWR�D�XQD�OtQHD�GH�PRQWDMH�VHJ~Q�VH�LQGLFD�HQ�OD�7DEOD����

7DEOD���0RGHOR�PDWHPiWLFR�$SURYLVLRQDPLHQWR�D�XQD�/tQHD�GH�0RQWDMH�

min ij ij k k l lC CF CFδ γ γ+ + � �����������������������������������������������������������������������������������R����

VXMHWR�D��

�

��������������������������
,

ijk ij k k
i j
R Dispδ γ≤¦ �����������L ���5��M ���6��N ���.����������������������������������U����

��������������������������
,

ijk ij l l
i j
R Dispδ γ≤¦ �������������L ���5��M ���6��O ���7����������������������������������U����

�
�
/D�IXQFLyQ�REMHWLYR�EXVFD�PLQLPL]DU�ORV�FRVWHV�TXH�VXSRQH�SDUD�FDGD�UHIHUHQFLD�VX�
VXPLQLVWUR�� WHQLHQGR�HQ�FXHQWD�HO� WLSR�GH�VXPLQLVWUR�XWLOL]DGR��&DOO��.DQEDQ��6H�
FXHQFLD��� \� ORV� UHFXUVRV� QHFHVDULRV� WDQWR� GH� DOPDFpQ� �8ELFDFLRQHV�� &DUUHWLOODV��
3HUVRQDO��FRPR�GH�WUDQVSRUWH��(VSDFLR�HQ�SDVLOORV�SDUD�HO�WUiILFR��&DUUHWLOODV��3HU�
VRQDO���
� /DV� UHVWULFFLRQHV�D� ODV�TXH�HVWi� VXMHWD�� WDQWR�GH�DOPDFpQ�FRPR�GH� WUDQV�
SRUWH�VRQ�IXQFLyQ�GH�OD�GLVSRQLELOLGDG�GH�ORV�UHFXUVRV��
� 'H� HVWD�PDQHUD� ORV� FRVWHV� VRQ� IXQFLyQ� GHO� Q~PHUR� GH� YLDMHV� QHFHVDULRV�
SDUD�HO�VXPLQLVWUR�\�GH� ORV�FRVWHV� ILMRV�GH� ORV� UHFXUVRV��$VLPLVPR��HO�Q~PHUR�GH�
YLDMHV�GHSHQGH�GH�OD�GHPDQGD�GH�FDGD�XQD�GH�ODV�UHIHUHQFLDV��GHO�WLSR�GH�VXPLQLV�
WUR�XWLOL]DGR��GHO� WLHPSR� UHTXHULGR�SDUD� OD�FDUJD�\�GHVFDUJD��GH� OD�FDSDFLGDG�GHO�
&RQWDLQHU�\�GH�OD�XWLOL]DFLyQ�R�QR�GH�FRQYR\V��
� 3DUD�HO�DQiOLVLV�WDPELpQ�VRQ�QHFHVDULRV�GDWRV�GH�YHORFLGDGHV�GHQWUR�\�IXH�
UD�GH�OD�SODQWD��UHVWULFFLRQHV�SURSLDV�GH�ORV�SDVLOORV�FRPR�SXHGHQ�VHU�ORV�VHQWLGRV�
GH�FLUFXODFLyQ�R�OLPLWDFLRQHV�GH�DQFKR��

���(YDOXDFLyQ�HQ�XQ�SUREOHPD�UHDO�

(VWH�PRGHOR�KD� VLGR�DSOLFDGR�HQ�XQD� OtQHD�GH�PRQWDMH�GHO� VHFWRU�GH�DXWRPRFLyQ�
DXQTXH�ORV�UHVXOWDGRV�REWHQLGRV�QR�VH�SXHGHQ�PRVWUDU�SRU�PRWLYRV�GH�FRQILGHQFLD�
OLGDG��
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� 3DUD�XQ�DQiOLVLV�SUHYLR�GH�OD�VLWXDFLyQ�R�SDUD�HYDOXDUD�OD�VLWXDFLyQ�REWHQL�
GD�VH�SXHGH�UHDOL]DU�XQD�VLPXODFLyQ�GH�ORV�IOXMRV��(Q�OD�)LJXUD���VH�PXHVWUD�OD�UH�
SUHVHQWDFLyQ� HXFOLGHD�TXH� VH� REWLHQH� FRQ� HO� SURJUDPD�)DFWRU\)ORZ��TXH�SHUPLWH�
YLVXDOL]DU� IiFLOPHQWH� ORV�SXQWRV�GH�RULJHQ�\�GHVWLQR�GH� ORV�PDWHULDOHV��(VWRV�GLD�
JUDPDV�VRQ�PX\�~WLOHV�SDUD�HYDOXDU�OD�DVLJQDFLyQ�GH�DOPDFHQHV�\�SRVLEOHV�FDPELRV�
GH�ORFDOL]DFLyQ��
�

�
)LJ����'LVWDQFLDV�HQWUH�SXQWRV�GH�DOPFHQDPLHQWR�\�GH�XVR�PHGLDQWH�)DFWRU\)ORZ�

���&RQFOXVLRQHV� �

6H�KD�SUHVHQWDGR�HQ�HVWH�WUDEDMR�XQ�PRGHOR�SDUD�OD�RSWLPL]DFLyQ�GHO�IOXMR�GH�PDWH�
ULDOHV�HQ�XQD�OtQHD�GH�PRQWDMH��(VWH�PRGHOR�KD�VLGR�DSOLFDGR�HQ�XQD�OtQHD�GH�PRQ�
WDMH�GHO�VHFWRU�GH�DXWRPRFLyQ�DXQTXH�ORV�UHVXOWDGRV�REWHQLGRV�QR�VH�SXHGHQ�PRV�
WUDU�SRU�PRWLYRV�GH�FRQILGHQFLDOLGDG��

$JUDGHFLPLHQWRV�

(O�SUHVHQWH�WUDEDMR�VH�KD�GHVDUUROODGR�JUDFLDV�D�OD�D\XGD�'3,�����������GHO�0L�
QLVWHULR�GH�&LHQFLD�H�,QQRYDFLyQ�GHO�*RELHUQR�GH�(VSDxD�GHQWUR�GHO�SURJUDPD�GH�
3UR\HFWRV�GH�,QYHVWLJDFLyQ�)XQGDPHQWDO�QR�RULHQWDGD��FRQ�HO�WtWXOR��&RRUGLQDFLyQ�
GH�RSHUDFLRQHV�HQ�UHGHV�GH�VXPLQLVWUR�GHPDQGD�DMXVWDGDV��UHVLOLHQWHV�D�OD�LQFHUWL�
GXPEUH��PRGHORV�\�DOJRULWPRV�SDUD�OD�JHVWLRQ�GH�OD�LQFHUWLGXPEUH�\�OD�FRPSOHML�
GDG���
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(VWH�WUDEDMR�WDPELpQ�KD�VLGR�ILQDQFLDGR�SDUFLDOPHQWH�D�SDUWLU�GHO�SUR\HFWR�
'3,�����������\� WtWXOR� ³3URJUDPDFLRQ�GH�SURGXFFLRQ� HQ� FDGHQDV�GH� VXPLQLVWUR�
VLQFURQL]DGDV� PXOWLHWDSD� FRQ� HQVDPEODMHV�GHVHQVDPEODMHV� FRQ� UHQRYDFLRQ� FRQV�
WDQWH�GH�SURGXFWRV�HQ�XQ�FRQWH[WR�GH�LQQRYDFLyQ´�

5HIHUHQFLDV�

&KDQ��)�7�6��������(IIHFW�RI�NDQEDQ�VL]H�RQ�MXVW�LQ�WLPH�PDQXIDFWXULQJ�V\VWHPV��-RXUQDO�RI�0DWHULDOV�
3URFHVVLQJ�7HFKQRORJ\����������������������

'X��7���:DQJ��)�.���	�/X��3�<��������$�UHDO�WLPH�YHKLFOH�GLVSDWFKLQJ�V\VWHP�IRU�FRQVROLGDWLQJ�PLON�
UXQV��7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�(��/RJLVWLFV�DQG�7UDQVSRUWDWLRQ�5HYLHZ�������������������

(UWD\��7���5XDQ��'���	�7X]ND\D��8�5�I��������,QWHJUDWLQJ�GDWD�HQYHORSPHQW�DQDO\VLV�DQG�DQDO\WLF�
KLHUDUFK\�IRU�WKH�IDFLOLW\�OD\RXW�GHVLJQ�LQ�PDQXIDFWXULQJ�V\VWHPV��,QIRUPDWLRQ�6FLHQFHV�����������
���������

*RQJ��=��������$Q�HFRQRPLF�HYDOXDWLRQ�PRGHO�RI�VXSSO\�FKDLQ�IOH[LELOLW\��(XURSHDQ�-RXUQDO�RI�
2SHUDWLRQDO�5HVHDUFK��������������������

,DQQRQH��5���0LUDQGD��6���	�5LHPPD��6��������7KH�VHDUFK�IRU�WKH�RSWLPDO�QXPEHU�RI�NDQEDQV�LQ�
XQVWDEOH�DVVHPEO\�WUHH�OD\RXW�V\VWHPV�XQGHU�LQWHQVLYH�ORDGLQJ�FRQGLWLRQV��,QWHUQDWLRQDO�-RXUQDO�RI�
&RPSXWHU�,QWHJUDWHG�0DQXIDFWXULQJ�������������������

,TEDO��0��	�+DVKPL��0�6�-��������'HVLJQ�DQG�DQDO\VLV�RI�D�YLUWXDO�IDFWRU\�OD\RXW��-RXUQDO�RI�0DWHULDOV�
3URFHVVLQJ�7HFKQRORJ\���������*d{������������

-LDQJ��=���+XDQJ��<���	�:DQJ��-���������5RXWLQJ�IRU�WKH�0LON�5XQ�3LFNXS�6\VWHP�LQ�$XWRPRELOH�3DUWV�
6XSSO\���SS�������������

3DUUDJK��6���'RHUQHU��.���	�+DUWO��5��������$�VXUYH\�RQ�SLFNXS�DQG�GHOLYHU\�SUREOHPV��-RXUQDO�I��U�
%HWULHEVZLUWVFKDIW������������������

6O\��'��3���������0DWHULDO�IORZ�DQDO\VLV�RI�DXWRPRWLYH�DVVHPEO\�SODQWV�XVLQJ�)DFWRU\)ORZ���,Q�
3URFHHGLQJ�:6&�
���3URFHHGLQJV�RI�WKH���WK�FRQIHUHQFH�RQ�:LQWHU�VLPXODWLRQ��&RURQDGR��
&DOLIRUQLD��8QLWHG�6WDWHV��,(((�&RPSXWHU�6RFLHW\��SS�����������

:RPDFN��-�3��	�-RQHV��'�7��������)URP�/HDQ�3URGXFWLRQ�WR�WKH�/HDQ�(QWHUSULVH���FRYHU�VWRU\���
+DUYDUG�%XVLQHVV�5HYLHZ������������������

<DQJ��/���=KDQJ��;���	�-LDQJ��0��������$Q�RSWLPDO�.DQEDQ�V\VWHP�LQ�D�PXOWL�VWDJH��PL[HG�PRGHO�
DVVHPEO\�OLQH��-RXUQDO�RI�6\VWHPV�6FLHQFH�DQG�6\VWHPV�(QJLQHHULQJ�����������������

�


