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$XWRU�GH�FRUUHVSRQGHQFLD 
FLWLQR#XDJUR�P[� 

5HVXPHQ 

3DUD�3UREOHPDV�GH�2SWLPL]DFLyQ�0XOWL–2EMHWLYR�>320@��HV�GHFLU��SUREOHPDV�FRQ�PiV�GH�XQD�IXQFLyQ�REMHWLYR��
XQD�DOWHUQDWLYD�GH�VROXFLyQ�HV�HO�XVR�GH�ORV�$OJRULWPRV�(YROXWLYRV��EDVDGRV�HQ�PpWRGRV�FRPR��3DUHWR��,QGLFDGRUHV�\�
HQ�'HVFRPSRVLFLyQ� 

/RV�$OJRULWPRV�(YROXWLYRV�%DVDGRV�HQ�'HVFRPSRVLFLyQ�>02($�'@�GLYLGHQ�HO�320�HQ�XQ�FRQMXQWR�GH�3UREOH�
PDV�GH�2SWLPL]DFLyQ�GH�XQ�6ROR�2EMHWLYR�>326@��ORV�FXDOHV�VRQ�RSWLPL]DGRV�VLPXOWiQHDPHQWH�KDFLHQGR�XVR�GH�RSH�
UDGRUHV�JHQpWLFRV�\�IXQFLRQHV�GH�HVFDODUL]DFLyQ� 

(Q�HO�SUHVHQWH�DUWtFXOR�SURSRQHPRV�OD�LPSOHPHQWDFLyQ�GH�XQ�02($�'�FRQ�P~OWLSOHV�IXQFLRQHV�GH�HVFDODUL]DFLyQ��
HQ�HO�FXDO�VH�JHQHUDQ�YHFWRUHV�GH�SHVR�D�WUDYpV�GH�WUHV�GLIHUHQWHV�PpWRGRV��6LPSOH[�/DWWLFH�'HVLJQ�>6/'@��8QLIRUP�
'HVLJQ�>8'@�\�OD�FRPELQDFLyQ�GHO�PpWRGR�8'�FRQ�HO�PpWRGR�+DPPHUVOH\�>8'+@��$GHPiV��FRQVLGHUDPRV�OD�FUHD�
FLyQ�GH�VXESREODFLRQHV�FRQWLQXDV�\�DOHDWRULDV�SDUD�PDQWHQHU�OD�GLYHUVLGDG�GH�VROXFLRQHV�� 

/DV� IXQFLRQHV�GH� HVFDODUL]DFLyQ� LPSOHPHQWDGDV� HQ� HO�02($�'�FRQ�P~OWLSOHV� IXQFLRQHV�GH� HVFDODUL]DFLyQ� VRQ��
:HLJKWHG�6XP� >:6@��:HLJKWHG�7FKHE\FKHII� >7&+@��$XJPHQWHG�:HLJKWHG�7FKHE\FKHII� >$7@��$FKLHYHPHQW� 6FDODUL�
]LQJ�>$6)@�\�3HQDOW\-%DVHG�%RXQGDU\�,QWHUVHFWLRQ�>3%,@��(V�LPSRUWDQWH�HQIDWL]DU�TXH�D�FDGD�VXESREODFLyQ�OH�HV�DVLJ�
QDGD�XQD�IXQFLyQ�GH�HVFDODUL]DFLyQ��$VLPLVPR��VH�H[SORUD�\�VH�H[SORWD�HO�HVSDFLR�GH�VROXFLRQHV�PHGLDQWH�HO�XVR�GH�
RSHUDGRUHV�JHQpWLFRV�FRPR��6LPXODWHG�%LQDU\�&URRVVRYHU�>6%;@�\�3RO\QRPLDO�0XWDWLRQ��30���)LQDOPHQWH�VH�UHDOL�
]DQ�SUXHEDV�GH�HVFDODELOLGDG�HQ�SUREOHPDV�GH�SUXHED�GHILQLGDV�FRPR�'7/=��\�'7/=��SDUD�FRQRFHU�OD�HILFLHQFLD�GHO�
DOJRULWPR�� 

3DODEUDV� FODYH��$OJRULWPRV�(YROXWLYRV��3UREOHPDV�GH�2SWLPL]DFLyQ�0XOWL–2EMHWLYR��)XQFLRQHV�GH�(VFDODUL]D�
FLyQ��$OJRULWPRV�(YROXWLYRV�0XOWL–2EMHWLYR� 
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$EVWUDFW 

)RU�0XOWL-2EMHFWLYH�2SWLPL]DWLRQ�3UREOHPV�>320@�DV�SUREOHPV�ZLWK�PRUH�WKDQ�RQH�REMHFWLYH�IXQFWLRQ��DQ�DOWHUQD�
WLYH�VROXWLRQ�LV�XVLQJ�(YROXWLRQDU\�$OJRULWKPV��EDVHG�RQ�PHWKRGV�VXFK�DV��3DUHWR��,QGLFDWRUV�DQG�'HFRPSRVLWLRQ� 

'HFRPSRVLWLRQ-%DVHG�(YROXWLRQDU\�$OJRULWKPV�>02($�'@�GLYLGH�WKH�320�LQWR�D�VHW�RI�6LQJOH�2EMHFWLYH�2SWLPL�
]DWLRQ�3UREOHPV�>326@��ZKLFK�DUH�RSWLPL]HG�VLPXOWDQHRXVO\�XVLQJ�JHQHWLF�RSHUDWRUV�DQG�VFDODUL]DWLRQ�IXQFWLRQV� 

,Q�WKLV�VWXG\��DXWKRUV�SURSRVH�LPSOHPHQWDWLRQ�RI�D�02($�'�ZLWK�PXOWLSOH�VFDODUL]DWLRQ�IXQFWLRQV��LQ�ZKLFK�ZHLJKW�
YHFWRUV�DUH�JHQHUDWHG�WKURXJK�WKUHH�GLIIHUHQW�PHWKRGV��6LPSOH[�/DWWLFH�'HVLJQ�>6/'@��8QLIRUP�'HVLJQ�>8'@�DQG�WKH�
FRPELQDWLRQ�RI�WKH�PHWKRG�8'�ZLWK�WKH�+DPPHUVOH\�PHWKRG�>8'+@��,Q�DGGLWLRQ��ZH�FRQVLGHU�WKH�FUHDWLRQ�RI�FRQWLQX�
RXV�DQG�UDQGRP�VXESRSXODWLRQV�WR�PDLQWDLQ�WKH�GLYHUVLW\�RI�VROXWLRQV� 

6FDODUL]DWLRQ� IXQFWLRQV� LPSOHPHQWHG� LQ� WKH�02($�'� ZLWK� PXOWLSOH� VFDODUL]DWLRQ� IXQFWLRQV� DUH��:HLJKWHG� 6XP�
>:6@��:HLJKWHG�7FKHE\FKHII� >7&+@��$XJPHQWHG�:HLJKWHG�7FKHE\FKHII� >$7@��$FKLHYHPHQW�6FDODUL]LQJ�>$6)@�DQG�
3HQDOW\-%DVHG�%RXQGDU\�,QWHUVHFWLRQ�>3%,@��,W�LV�LPSRUWDQW�WR�HPSKDVL]H�WKDW�WR�HDFK�VXESRSXODWLRQ�LV�DVVLJQHG�D�VFD�
ODUL]DWLRQ�IXQFWLRQ��$OVR��WKH�VROXWLRQ�VSDFH�LV�H[SORUHG�DQG�H[SORLWHG�WKURXJK�XVLQJ�RI�JHQHWLF�RSHUDWRUV�VXFK�DV�IRO�
ORZV��6LPXODWHG�%LQDU\�&URRVVRYHU�>6%;@�DQG�3RO\QRPLDO�0XWDWLRQ��30���)LQDOO\��VFDODELOLW\�WHVWV�DUH�SHUIRUPHG�RQ�
WHVW�SUREOHPV�GHILQHG�DV�'7/=��DQG�'7/=��WR�NQRZ�HIILFLHQF\�RI�DOJRULWKP� 

.H\ZRUGV��(YROXWLRQDU\�$OJRULWKPV��2SWLPL]DWLRQ�3UREOHPV�0XOWL-2EMHFWLYH��6FDODUL]DWLRQ�IXQFWLRQV��(YROXWLRQ�
DU\�$OJRULWKPV�0XOWL-2EMHFWLYH� 

,QWURGXFFLyQ 

/RV� DOJRULWPRV� HYROXWLYRV� VRQ� XQD� WpFQLFD� GH� ODV�PH�
WDKHXUtVWLFDV� ELR–LQVSLUDGDV� \� VH� EDVDQ� HQ� OD� WHRUtD� GH� OD�
HYROXFLyQ� SURSXHVWD� SRU� &KDUOHV� 'DUZLQ�� %XVFDQ� JHQHUDU�
PHMRUHV� VROXFLRQHV� HQ� FDGD� JHQHUDFLyQ� KDFLHQGR� XVR� GH�
RSHUDGRUHV�JHQpWLFRV��WDOHV�FRPR��VHOHFFLyQ��FUX]D�\�PXWD�
FLyQ� 

8Q�3UREOHPDV�GH�2SWLPL]DFLyQ�0XOWL–2EMHWLYR�>320@�
HV�XQ�FRQMXQWR�GH�3UREOHPDV�GH�2SWLPL]DFLyQ�GH�XQ�6ROR�
2EMHWLYR�>326@�\�SXHGH�VHU�HVWDEOHFLGR�SRU�OD�HFXDFLyQ��� 
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'RQGH�[ �[��«��[Q�
7��HV�XQ�YHFWRU�GH�Q�GLPHQVLRQHV�HQ�

XQ�HVSDFLR�GH�GHFLVLyQ�5Q�\�)�[��HV�XQ�YHFWRU�REMHWLYR�GH�
GLPHQVLyQ�P�HQ�HO�HVSDFLR�REMHWLYR�5P��(QWRQFHV��� Î 5Q�

GHWHUPLQD�OD�UHJLyQ�GH�ODV�YDULDEOHV�GH�GHFLVLyQ�� 
6HDQ�[���\��[�Î � �GRV�VROXFLRQHV�GH�OD�(FXDFLyQ�����[��

GRPLQD� D� [�� VL� \� VROR� VL� IL�[
��� �� IL�[

��� SDUD� WRGR 
LÎ{1,...,P`� �\�IL�[������IL�[����6LQWHWL]DQGR��FXDOTXLHU�VR�
OXFLyQ�[
�HV�OD�VROXFLyQ�ySWLPD�GH�3DUHWR�VL�\�VROR�VL�QR�HV�
GRPLQDGD�SRU�DOJXQD�RWUD�VROXFLyQ�SUHVHQWH�HQ���� 

3DUD� OD� UHVROXFLyQ� GH� 320� VH� KDQ� XWLOL]DGR� GLYHUVRV�
WLSRV� GH�$OJRULWPRV� (YROXWLYRV�0XOWL–2EMHWLYR� >02($@��
HVWRV� EDVDGR� HQ�PpWRGRV� FRPR�� 3DUHWR�� LQGLFDGRUHV�� \� HQ�
GHVFRPSRVLFLyQ�� pVWH� ~OWLPR� HV� DERUGDGR� HQ� HO� SUHVHQWH�
DUWtFXOR� 

/D� LGHD� FHQWUDO� GH� ORV� $OJRULWPRV� (YROXWLYRV� 0XOWL–
2EMHWLYR�EDVDGRV�HQ�GHVFRPSRVLFLyQ�>02($�'@�HV�GLYLGLU�
HO� 320�HQ�326�KDFLHQGR� XVR� GH� YHFWRUHV� GH�SHVR��&DGD�
HOHPHQWR�GH�GLFKR�YHFWRU� UHSUHVHQWD�HO�QLYHO�GH� LPSRUWDQ�
FLD�GH�XQ�REMHWLYR�� 

3RU�FDGD�326�HV�REWHQLGD�XQD�VROXFLyQ�ySWLPD�GH�3DUH�
WR��OR�DQWHULRU�PHGLDQWH�OD�LPSOHPHQWDFLyQ�GH�IXQFLRQHV�GH�
HVFDODUL]DFLyQ��$�SDUWLU�GH�ODV�VROXFLRQHV�RSWLPDV�GH�3DUHWR�
GDGDV� HQ� FDGD� 326� VH� HVWDEOHFH� XQ� &RQMXQWR� ySWLPR� GH�

3DUHWR�>&3@�SDUD�HO�320��&DGD�HOHPHQWR�GH�&3�HVWi�DVR�
FLDGR�D�XQ�YHFWRU�REMHWLYR��OR�FXDO�SHUPLWH�OD�JHQHUDFLyQ�GH�
SRVLEOHV�VROXFLRQHV�TXH�SXHGHQ�VHU�YLVWDV�HQ�XQ�)UHQWH�GH�
3DUHWR�>)3@� 

3DUD�HVWXGLDU�OD�HVFDODELOLGDG�GHO�Q~PHUR�GH�REMHWLYRV�\�
GH� YDULDEOHV� GH� GHFLVLyQ� TXH� SXHGDQ� VHU� UHVXHOWDV� SRU� HO�
02($�'� FRQ� P~OWLSOHV� IXQFLRQHV� GH� HVFRODUL]DFLyQ�� KH�
PRV�RSWDGR�SRU� UHDOL]DU�SUXHEDV�HQ�SUREOHPDV�SURSXHVWRV�
SRU� 'HE�� 7KLHOH�� /DXPDQQV� \� =LW]OHU� �������� FRQRFLGRV�
FRPR�WHVW�GH�SUREOHPDV�'7/=��\�'7/=����OR�DQWHULRU�GH�
ELGR�D�TXH�HQ�HVWRV�SUREOHPDV�VH�FRQRFH�D�SULRUL�OD�IRUPD�
\�OD�ORFDOL]DFLyQ�H[DFWD�GHO�)3�� 

5HVXPLHQGR��QXHVWUR�REMHWLYR�SULQFLSDO�HV�EULQGDU�VROX�
FLRQHV� D� SUREOHPDV� PXOWL–REMHWLYR� �'7/=��� '7/=��� D�
WUDYpV� GH� OD� JHQHUDFLyQ� GH� VXESREODFLRQHV�� HVWDEOHFLHQGR�
P~OWLSOHV�IXQFLRQHV�GH�HVFDODUL]DFLyQ�\�DSOLFDQGR�RSHUDGR�
UHV�JHQpWLFRV�FRPR�6%;�\�30� 

/D� HVWUXFWXUD� GHO� SUHVHQWH� DUWtFXOR� VH� REVHUYD� D� FRQWL�
QXDFLyQ��,QLFLDOPHQWH�DERUGDPRV�ORV�PpWRGRV�LPSOHPHQWD�
GRV�HQ�HO�02($�'�FRQ�P~OWLSOHV�IXQFLRQHV�GH�HVFDODUL]D�
FLyQ�� (Q� VHJXLGD�� VH� SUHVHQWDQ� ORV� UHVXOWDGRV� REWHQLGRV��
3RVWHULRUPHQWH�VH�FRPSDUD�HO�02($�'�FRQ�P~OWLSOHV�IXQ�
FLRQHV�GH�HVFDODUL]DFLyQ�FRQWUD�RWURV�DOJRULWPRV�SUHVHQWHV�
HQ�OD�OLWHUDWXUD�DFWXDO�\�DGHPiV��VH�GDQ�D�FRQRFHU�ODV�FRQ�
FOXVLRQHV� GH� OD� LQYHVWLJDFLyQ� \� ILQDOL]DPRV� H[SUHVDQGR�
EUHYHPHQWH� ORV� WUDEDMRV� D� IXWXUR� VXUJLGRV� D� SDUWLU� GH� OD�
SUHVHQWH�LQYHVWLJDFLyQ� 

0pWRGRV�\�PDWHULDOHV 

&RPR�SDUWH�GHO�GHVDUUROOR�GHO�02($�'�FRQ�P~OWLSOHV�
IXQFLRQHV� GH� HVFDODUL]DFLyQ�� VH� SUHVHQWDQ� D� FRQWLQXDFLyQ�
ORV� PpWRGRV� LQYROXFUDGRV� HQ� VX� IXQFLRQDPLHQWR�� 7DOHV�
PpWRGRV� IXHURQ� GHVDUUROODGRV� HQ� OHQJXDMH� &� \� HQ� FDVRV�
SDUWLFXODUHV� UHDOL]DQGR� VFULSWV� HQ� OHQJXDMHV� FRPR��%DVK� \�
3\WKRQ��,QLFLDOPHQWH�VH�GHVFULEHQ�ORV�SUREOHPDV�GH�RSWLPL�
]DFLyQ� D� UHVROYHU�� (Q� VHJXLGD� VH� PXHVWUDQ� ORV� PpWRGRV�
HPSOHDGRV�HQ�OD�JHQHUDFLyQ�GH�YHFWRUHV�GH�SHVR��3RVWHULRU�
PHQWH�VH�GHVFULEH�OD�FUHDFLyQ�GH�VXESREODFLRQHV�FRQWLQXDV�
\�DOHDWRULDV�\�EUHYHPHQWH��VRQ�SUHVHQWDGDV�ODV�IXQFLRQHV�GH�
HVFDODUL]DFLyQ� LPSOHPHQWDGDV� HQ� HO� SUHVHQWH� DOJRULWPR��
3RVWHULRUPHQWH��GHWDOODPRV�HO�SURFHVR�GH�FUX]D�\�HO�SURFH�
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VR�PXWDFLyQ��)LQDOPHQWH��SDUD�PHMRU�FRPSUHQVLyQ�GHO�OHF�
WRU� VH� SUHVHQWD� HO� IXQFLRQDPLHQWR� JHQHUDO� GHO� 02($�'�
FRQ� P~OWLSOHV� IXQFLRQHV� GH� HVFDODUL]DFLyQ� HQ� VHXGRFyGL�
JRV�� 

3UREOHPDV�'7/=��\�'7/=� 

/RV�SUREOHPDV�'7/=�� VRQ�HVWDEOHFLGRV�FRQ�EDVH�D� OD�
HFXDFLyQ����GRQGH�XQD�GH�VXV�SULQFLSDOHV�FDUDFWHUtVWLFDV�VH�
HQFXHQWUD� HQ� VX� )3�� HO� FXDO� FRUUHVSRQGH� DO� KLSHUSODQR� OL�
QHDO� � � � � � � � � � � � � � � � � � � � � �DVLPLVPR� ORV�ySWLPRV�GH�3DUHWR�GH�
[L ���� � SDUD� WRGR� [LÎ;0 �� 9pDVH� HO� )3� GHO� SUREOHPD�
'7/=��HQ�OD�ILJXUD��� 

 
 
 

��� 
 
 
 
 
 

(Q�FRQWUDSDUWH��ORV�SUREOHPDV�'7/=��VH�GHILQHQ�SRU�OD�
(FXDFLyQ���\�WLHQHQ�XQ�)3�FRQWLQXR��QR�FRQYH[R�\�HQ�IRU�
PD�HVIpULFD��SXHGHQ�VHU�GHVFULWRV�SRU����������������������HQ�RWUDV�
SDODEUDV��VH�SXHGH�YHU�FRPR�XQD�KLSHUHVIHUD�GH�UDGLR���FRQ�
FHQWUR�HQ�HO�RULJHQ��(O�)3�GHO�SUREOHPD�'7/=��SXHGH�VHU�
YLVWR�HQ�OD�)LJXUD��� 

*HQHUDFLyQ�GH�YHFWRUHV�GH�SHVR 

8Q� SURFHVR� HVHQFLDO� HQ� OD� UHVROXFLyQ� GH� 320� HV� OD�
JHQHUDFLyQ�GH�YHFWRUHV�GH�SHVR��(Q�JUDQ�SDUWH�GH�OD�OLWHUD�
WXUD� UHIHUHQWH� D� ORV� 02($�'� VH� KD� RSWDGR� SRU� JHQHUDU�

)LJXUD����)3�GHO�SUREOHPD�'7/=�� 

��� 

YHFWRUHV�GH�SHVR�XQLIRUPHPHQWH�GLVWULEXLGRV�D� WUDYpV�GHO�
PpWRGR�6LPSOH[�/DWWLFH�'HVLJQ��6/'���HO�FXDO�VH�PXHVWUD�
HQ�OD�HFXDFLyQ����'RQGH�T�HV�HO�Q~PHUR�GH�GLPHQVLRQHV�\�
P�HO�JUDGR�GH�ODWHQFLD�� 

(Q� OD� SUHVHQWH� LQYHVWLJDFLyQ� VH� JHQHUDURQ� YHFWRUHV� GH�
SHVR�SDUD�YDORUHV�PtQLPRV�\�Pi[LPRV�HQ�GRV�\�WUHV�GLPHQ�
VLRQHV�FRQ� WUHV�GLIHUHQWHV�PpWRGRV��8QLIRUP�'HVLJQ��8'��
�)DQJ� \�:DQJ�� �������6/'� \� OD� FRPELQDFLyQ�GHO�PpWRGR�
8'� FRQ� HO� PpWRGR�+DPPHUVOH\� �8'+�� �0ROLQHW� %HUHQ�
JXHU� \� &RHOOR� &RHOOR�� ������� ORV� UHVXOWDGRV� REWHQLGRV� D�
SDUWLU�GH�OD�7DEOD���SXHGHQ�VHU�YLVWRV�HQ�OD�)LJXUD��� 

*HQHUDFLyQ�GH�VXESREODFLRQHV�FRQWLQXDV�\�DOHDWRULDV 

&RQVLGHUDQGR� OD�GLVWULEXFLyQ�XQLIRUPH�GH� ORV�YHFWRUHV�
GH�SHVR�JHQHUDGRV�SRU�HO�PpWRGR�6/'�\�HQ�EXVFD�GH�PHMR�
UHV� VROXFLRQHV� VH� KD� RSWDGR� SRU� UHDOL]DU� VXESREODFLRQHV�
FRQWLQXDV� \� DOHDWRULDV� SDUD� ���� YHFWRUHV� GH� SHVR� FRQ� GL�
PHQVLRQDOLGDG���\�����YHFWRUHV�GH�SHVR�FRQ�GLPHQVLRQDOL�
GDG���HQ�SUREOHPDV�'7/=��\�'7/=���'LFKRV�YHFWRUHV�VRQ�
GLYLGLGRV� HQ� GRV�� WUHV�� FXDWUR� \� FLQFR� VXESREODFLRQHV�� $�
WUDYpV�GHO�LQGLFDGRU�6SDFLQJ��63��VH�REVHUYD�HQ�ODV�WDEODV���
\���TXH� OD�JHQHUDFLyQ�GH� VXESREODFLRQHV�DOHDWRULDV�SXHGH�

��� 
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)LJXUD����)3�GHO�SUREOHPD�'7/=�� 

��� 

UHWRUQDU�PHMRUHV�VROXFLRQHV�DO�H[SORUDU�\�H[SORWDU�HO�HVSD�
FLR�GH�VROXFLRQHV�PHGLDQWH�HO�SURFHVR�GH�6%;�\�30��UHV�
SHFWLYDPHQWH�� 

,PSOHPHQWDFLyQ�GH�IXQFLRQHV�GH�HVFDODUL]DFLyQ 

:HLJKWHG� 6XP� �:6�� \� :HLJKWHG� 7FKHE\FKHII� �7&+��
VRQ� ODV� IXQFLRQHV� GH� HVFDODUL]DFLyQ� PiV� XWLOL]DGDV�� 6LQ�
HPEDUJR�� HQ� HO� SUHVHQWH� DUWtFXOR��:6�� 7&+�� $XJPHQWHG�
:HLJKWHG� 7FKHE\FKHII� �$7��� $FKLHYHPHQW� 6FDODUL]LQJ�
�$6)�� \� 3HQDOW\-%DVHG� %RXQGDU\� ,QWHUVHFWLRQ� �3%,�� VRQ�
ODV�IXQFLRQHV�GH�HVFDODUL]DFLyQ�LPSOHPHQWDGDV��:6�SXHGH�
VHU�YLVWD�HQ�OD�(FXDFLyQ���� 

'RQGH�li�HV�XQ�Q~PHUR�SRVLWLYR�SDUD�HO�REMHWLYR�L��DVL�
PLVPR�lɨʫlɩʫŜŜŜʫl� ��\�l �0�SDUD�WRGR�L ��������P�� 

$� GLIHUHQFLD� GH�:6�� DOJXQDV� IXQFLRQHV� GH� HVFDODUL]D�
FLyQ� FRPR�7&+��$7� \�$6)� KDFHQ�XVR�GH�XQ� FRQMXQWR�GH�
UHIHUHQFLD� ]
 �]��]�����]P��� (VWRV� SXQWRV� GH� UHIHUHQFLD� FR�
P~QPHQWH�VRQ�FRQVLGHUDGRV�FRPR�XQ�SXQWR�GH�DVSLUDFLyQ�
R� LQFOXVR�SXQWRV� LQDOFDQ]DEOHV��/DV�IXQFLRQHV�GH�HVFDODUL�
]DFLyQ� TXH� KDFHQ� XVR� GH� HVWH� FRQMXQWR� GH� UHIHUHQFLD� VH�
FDUDFWHUL]DQ� SRU� SHTXHxDV� YDULDFLRQHV�� 7&+� �,VKLEXFKL��
6DNDQH�� 7VXNDPRWR� \� 1RMLPD�� ������� SXHGH� YHUVH� HQ� OD�

HFXDFLyQ����GRQGH�li�DO�LJXDO�TXH�HQ�:6�HV�XQ�Q~PHUR�SR�

��� 

��� 

VLWLYR�SDUD��HO�REMHWLYR�L�\�lɨʫlɩʫŜŜŜʫl� ��� 
8QD� YDULDFLyQ� GH� 7&+� HV�$7� �,VXELFKL� HW� DO��� �������

pVWD�SXHGH�VHU�YLVWD�HQ�HFXDFLyQ����HQ� OD�FXDO�S�HV�XVXDO�
PHQWH�XQ�QXPHUR�FRQVWDQWH�SRVLWLYR�\�HV�PXOWLSOLFDGR�SRU�
OD�VXPDWRULD�GH�OD�GLIHUHQFLD�HQWUH�OD� IXQFLyQ�REMHWLYR� M�\�
HO�SXQWR�GH�UHIHUHQFLD�M� 

$�GLIHUHQFLD�GH�7&+�\�$7��$6)��*RQoDOYHV��.XN��$O�
PHLGD� \� 9HQVNH�� ������ � FRQVLGHUD� OD� GLIHUHQFLD� HQWUH� OD�
IXQFLyQ�REMHWLYR�L�\�OD�SDUWLFLyQ�HQWUH�HO�SXQWR�GH�UHIHUHQ�
FLD�L�FRQ�HO�SHVR�DVRFLDGR�D�GLFKR�REMHWLYR�� 

9pDVH�$6)� HQ� OD� HFXDFLyQ� ��� GRQGH�li� HV� XQ� Q~PHUR�
HQWHUR�SRVLWLYR�\�VH�FRQVLGHUD�lɨʫlɩʫŜŜŜʫl� ��� 

8QD� IXQFLyQ�GH�HVFDODUL]DFLyQ� WDPELpQ�XWLOL]DGD�HQ� OD�
SUHVHQWH�LQYHVWLJDFLyQ�HV�3%,��'H�DFXHUGR�FRQ�=KDQJ�\�/L�
��������3%,� EXVFD� HQFRQWUDU� SXQWRV�GH� LQWHUVHFFLyQ� HQWUH�
XQ�OtPLWH�VXSHULRU�\�XQ�FRQMXQWR�GH�OtQHDV��6L�HVWDV�OtQHDV�
VRQ�GLVWULEXLGDV�XQLIRUPHPHQWH�HQ�XQ�VHQWLGR��XQR�SXHGH�
HVSHUDU�TXH�ORV�SXQWRV�GH�LQWHUVHFFLyQ�UHVXOWDQWHV�SURSRU�
FLRQDQ�XQD�EXHQD�DSUR[LPDFLyQ�D�WRGR�HO�)3��/D�IXQFLyQ�
GH� HVFDODUL]DFLyQ�3%,� SXHGH� VHU� YLVWD� HQ� OD� (FXDFLyQ� ���
GRQGH�q>0� HV� XQ� SDUiPHWUR� GH� SHQDOL]DFLyQ� SUHYLDPHQWH�
HVWDEOHFLGR� 

$� FDGD� VXESREODFLyQ� VH� OH� DVLJQD� DOHDWRULDPHQWH� XQD�
IXQFLyQ� GH� HVFDODUL]DFLyQ�� OD� FXDO� WLHQH� FRPR� REMHWLYR�
SULQFLSDO� HQFRQWUDU� OD� VROXFLyQ�ySWLPD� ORFDO�� GLFKDV� VROX�
FLRQHV� VHUiQ� DOWHUDGDV� D� WUDYpV� GH� RSHUDGRUHV� JHQpWLFRV�
FRPR��6%;�\�30� 
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)LJXUD����*HQHUDFLyQ�GH�YHFWRUHV�GH�SHVR�FRQ�YDORUHV�PtQLPRV�\�Pi[LPRV� 

6LPXODWHG�%LQDU\�&URVVRYHU 

(O�PpWRGR�6%;�HVWi�EDVDGR�HQ�HO�RSHUDGRU�JHQpWLFR�GH�
UHFRPELQDFLyQ�R� FUX]D�\� WLHQH� FRPR�REMHWLYR�SULQFLSDO� OD�
FUHDFLyQ�GH�GRV�QXHYRV�LQGLYLGXRV��VROXFLRQHV��D�SDUWLU�GH�
OD�FRPELQDFLyQ�GH�GRV�LQGLYLGXRV�SUHYLDPHQWH�VHOHFFLRQD�

GRV�GH�PDQHUD�DOHDWRULD� 
&RQVLGHUH�GRV�FDGHQDV�UHDOHV�SDGUHV�GH�ORQJLWXG� O�� ODV�

FXDOHV�VRQ�FUX]DGDV�HQ�XQ�GHWHUPLQDGR�SXQWR��6L�FRGLILFD�
PRV�ORV�N�YDORUHV�GH�PiV�D�OD�GHUHFKD�FRPR�$ɮ�\�DO�UHVWR� 
�O-N�� FRPR� %ɮ� �� HO� YDORU� GHFRGLILFDGR� GH� OD� FDGHQD� HV�� 
[ɮ�  � %ɮ�

N�$ɮŜ�3RGHPRV� FRGLILFDU� HO� YDORU� GH� OD� VHJXQGD�
FDGHQD�SDGUH�FRQVLGHUDQGR�TXH�$ɯ�\�%ɮ��VRQ�ORV�YDORUHV�GH�
ORV�N�YDORUHV�GH�OD�GHUHFKD�\�HO�UHVWR��O�-�N���UHVSHFWLYDPHQ�
WH��[ɯ� �%ɯ�

N�$ɯ��'H�HVWD�PDQHUD�ODV�FDGHQDV�KLMDV�GHFRGL�

��� 
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7DEOD����9DORUHV�PtQLPRV�\�Pi[LPRV�SDUD�OD�JHQHUDFLyQ�GH�YHFWRUHV�GH�SHVR� 

7DEOD����,QGLFDGRU�63�HQ�SUREOHPD�'7/=���0HGLD�\�'HVYLDFLyQ�HVWiQGDU�� 

��� 

ILFDGDV�UHVXOWDQWHV�SXHGHQ�VHU�YLVWDV�HQ�OD�(FXDFLyQ����� 
(Q�EXVFD�GH�YDULHGDG� HQ� ODV� VROXFLRQHV� VH� UHDOL]D� XQD�

VHOHFFLyQ�SUHYLD�DO�PpWRGR�GH�30��(O�SURFHVR�GH�VHOHFFLyQ�
HV�UHDOL]DGR�D�ODV�VROXFLRQHV�KLMDV�JHQHUDGDV�SRU�6%;��3RV�
WHULRUPHQWH��D�OD�PHMRU�VROXFLyQ�VH�OH�DSOLFD�30�\�OD�VROX�
FLyQ�UHVWDQWH�HV�GHVHFKDGD� 

3RO\QRPLDO�0XWDWLRQ 

3RVWHULRU�DO�SURFHVR�GH�6%;��VH�SURFHGH�D� UHDOL]DU�XQD�
DOWHUDFLyQ� JHQpWLFD� HQ� OD� VROXFLyQ� KLMD� GHQRPLQDGD� 30��
pVWD�FRQVLGHUD�D�d�FRPR�XQ�IDFWRU�GH�SHUWXUEDFLyQ�GDGR�SRU�
OD�HFXDFLyQ���� 

���� 

���� 

'RQGH�D����HV�XQ�YDORU�ILMR��UHSUHVHQWDQGR�OD�Pi[LPD�
SHUWXUEDFLyQ�SHUPLVLEOH�HQ�HO�YDORU�SDGUH�F�\�S�HV�HO�YDORU�
PXWDGR��(O�YDORU�GH�PXWDFLyQ�HV�FDOFXODGR�FRQ�XQD�SURED�
ELOLGDG�GH�GLVWULEXFLyQ�TXH�GHSHQGH�GHO�IDFWRU�GH�SHUWXUED�
FLyQ�d��GLFKR�YDORU�SXHGH�VHU�REVHUYDGR�HQ�OD�HFXDFLyQ���� 

6HJXLGDPHQWH��SDUD�OD�FUHDFLyQ�GH�XQ�YDORU�PXWDGR��XQ�
Q~PHUR�DOHDWRULR�X�HV�FUHDGR�HQ�HO�UDQJR�>���@�� 

/D� HFXDFLyQ� ��� SXHGH� VHU� XWLOL]DGD� SDUD� FDOFXODU� OD� 
SHUWXUEDFLyQ� GHO� IDFWRU� d� FRUUHVSRQGLHQWH� SDUD� X�� )LQDO�
PHQWH�HO�YDORU�GH�PXWDFLyQ�SXHGH�VHU�FDOFXODGR�PHGLDQWH�
OD�HFXDFLyQ���� 

���� 

���� 

���� 
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7DEOD����,QGLFDGRU�63�HQ�3UREOHPD�'7/=���0HGLD�\�'HVYLDFLyQ�HVWiQGDU� 

)XQFLRQDPLHQWR� JHQHUDO� GHO�02($�'� FRQ�P~OWLSOHV� IXQ�
FLRQHV�GH�HVFDODUL]DFLyQ 

(Q�SiUUDIRV�DQWHULRUHV��VH�KDQ�SUHVHQWDGR�ORV�GLIHUHQWHV�
PpWRGRV� LPSOHPHQWDGRV� HQ� HO� 02($�'� FRQ� P~OWLSOHV�
IXQFLRQHV� GH� HVFDODUL]DFLyQ�� %XVFDQGR� XQD� FRPSUHQVLyQ�
FODUD�GHO�OHFWRU�SXHGH�YHUVH�HO�IXQFLRQDPLHQWR�GH�OD�JHQH�
UDFLyQ�GH�VXESREODFLRQHV�HQ�OD�ILJXUD��� 

(V�LPSRUWDQWH�UHVDOWDU�HO�HVWDEOHFLPLHQWR�GH�SDUiPHWURV�
SDUD� HO�02($�'��(VWH�PpWRGR� DVLJQD� DOJXQD� GH� ODV� IXQ�
FLRQHV� GH� HVFDODUL]DFLyQ� YLVWDV� HQ� OD� VHFFLyQ� ���� HQ� XQD�
VXESREODFLyQ�� DGHPiV� GH� FRQILJXUDU� HO� Q~PHUR� GH� HMHFX�
FLRQHV�GHO�02($�'�FRQ�P~OWLSOHV�IXQFLRQHV�GH�HVFDODUL]D�
FLyQ��(Q�OD�OtQHD���GH�OD�ILJXUD���VH�DVLJQD�XQ�SRUFHQWDMH�GH�
����SDUD�HO�RSHUDGRU�6%;�\�XQ�SRUFHQWDMH�GH���Q��GRQGH�Q�
HV� HO� Q~PHUR�GH�YDULDEOHV� GHO�320�DO� RSHUDGRU�30��/RV�
SDUiPHWURV�DVLJQDGRV�DO�320�VRQ�HVWDEOHFLGRV�SUHYLDPHQ�
WH�SRU�HO�XVXDULR�DO�VHU� UHFLELGRV�FRPR�SDUiPHWURV��SRVWH�
ULRUPHQWH�VRQ�LPSOHPHQWDGRV�HQ�OD�OtQHD��� 

5HVXOWDGRV 

3DUD� OD� VROXFLyQ� GH� SUREOHPDV� '7/=��� HO� 02($�'�
FRQ�P~OWLSOHV�IXQFLRQHV�GH�HVFDODUL]DFLyQ�UHVSRQGH�GH�IRU�
PD�HIHFWLYD�D�FRQILJXUDFLRQHV�FRQ���\���REMHWLYRV�SDUD����
����\���VXESREODFLRQHV��(Q�OD�ILJXUD���VH�REVHUYD�OD�FRP�
SDUDFLyQ� ORV�)3�JHQHUDGRV�D�SDUWLU�GH� OD�HMHFXFLyQ���\����
SDUD�HO�SUREOHPD�'7/=��FRQ���VXESREODFLRQHV�\���REMHWL�
YRV� 

5HVSHFWR�D�OD�VROXFLyQ�GH�SUREOHPDV�'7/=���ORV�FXDOHV�
SUHVHQWDQ� YDULDFLRQHV� FRQVLGHUDEOHV� D� ORV� SUREOHPDV�
'7/=��� ORV� UHVXOWDGRV� GDGRV� SRU� HO�02($�'� FRQ�P~OWL�
SOHV� IXQFLRQHV� GH� HVFDODUL]DFLyQ� VH� FRQVLGHUDQ� DFHSWDEOHV�
SDUD� FRQILJXUDFLRQHV� FRQ���REMHWLYRV� HQ������� \��� VXESR�
EODFLRQHV��0XHVWUD� GH� HOOR�SXHGH� VHU� YLVWR� HQ� OD� ILJXUD����
GRQGH� VH� SUHVHQWD� OD� FRPSDUDFLyQ� GH� ORV� )3� JHQHUDGRV� D�
SDUWLU�GH� ODV�HMHFXFLRQHV���\����FRQ���VXESREODFLRQHV�\���
REMHWLYRV� 

&RQFOXVLRQHV�\�GLVFXVLRQHV 

(O�02($�'�FRQ�P~OWLSOHV�IXQFLRQHV�GH�HVFDODUL]DFLyQ�
HV� FDSD]� GH� JHQHUDU� VROXFLRQHV� SDUD� SUREOHPDV�'7/=�� \�
'7/=��D�SDUWLU�GH� OD�JHQHUDFLyQ�GH�VXESREODFLRQHV��HVWD�
EOHFLHQGR� HQ� HOODV� DOJXQD� GH� ODV� IXQFLRQHV� GH� HVFDODUL]D�

)LJXUD����*HQHUDFLyQ�GH�VXESREODFLRQHV 

)LJXUD����)XQFLRQDPLHQWR�GH�02($�' 
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)LJXUD����&RPSDUDFLyQ�HQWUH�)3�SDUD�SUREOHPDV�'7/=� 

)LJXUD����&RPSDUDFLyQ�GH�)3�SDUD�SUREOHPDV�'7/=� 

FLyQ� YLVWDV� \� UHDOL]DQGR� SURFHVRV� JHQpWLFRV�� $GHPiV�� HO�
XVR� GH� PHWDKHXUtVWLFDV� ELR-LQVSLUDGDV� UHVXOWD� ~WLO� SDUD� OD�
VROXFLyQ�GH�320��OR�DQWHULRU�GHELGR�D�OD�E~VTXHGD�GH�PH�
MRUHV� VROXFLRQHV� HQ� FDGD� LWHUDFLyQ� GHO� SURFHVR� HYROXWLYR��
$VLPLVPR��FRQVLGHUDQGR�HO�LQGLFDGRU�63�D�SDUWLU�GH�OD�JH�
QHUDFLyQ� GH� VXESREODFLRQHV� DOHDWRULDV� VH� SXHGHQ� REWHQHU�
PHMRUHV�VROXFLRQHV� 

&RQ�UHODFLyQ�D�OD�UHVROXFLyQ�GH�320�PHGLDQWH�IXQFLR�
QHV�GH�HVFDODUL]DFLyQ��HQ�OD�OLWHUDWXUD�DFWXDO�HV�FRP~Q�YHU�
OD� FRPSDUDFLyQ� HQWUH� GLFKDV� IXQFLRQHV�� QRVRWURV�KDFHPRV�
XVR�GH�FDGD�XQD�GH�HOODV�DO�DVLJQDUODV�D�XQD�VXESREODFLyQ��
$�GLIHUHQFLD�GH�&DVWUR�-U���3R]R��/R]DQR�\�6DQWDQD���������
HQ� GRQGH� SURSRQH� OD� LPSOHPHQWDFLyQ� GH� DOJRULWPRV� GH�
DJUXSDPLHQWR��FOXVWHUV��SDUD�PDQWHQHU�OD�GLYHUVLGDG�GH�ODV�
VROXFLRQHV��HO�02($�'�FRQ�P~OWLSOHV� IXQFLRQHV�GH�HVFD�
ODUL]DFLyQ�QR�FRQVLGHUD�XQD�GLVWDQFLD�HQWUH�ODV�VROXFLRQHV��

6LQ�HPEDUJR��KD�RSWDGR�SRU�OD�JHQHUDFLyQ�GH�VXESREODFLR�
QHV�FRQWLQXDV�\�DOHDWRULDV�� HQ�HVWD�~OWLPD�REWHQLHQGR�EXH�
QRV�UHVXOWDGRV� 

7UDEDMRV�IXWXURV 

&RQ�EDVH� D� ORV� UHVXOWDGRV�REWHQLGRV�GH� OD� SUHVHQWH� LQ�
YHVWLJDFLyQ��FRQVLGHUDPRV�OD� LPSOHPHQWDFLyQ�GHO�RSHUDGRU�
JHQpWLFR� GHQRPLQDGR� 'LIIHUHQWLDO� (YROXWLRQ� �('�� HQ� HO�
02($�'� FRQ� P~OWLSOHV� IXQFLRQHV� GH� HVFDODUL]DFLyQ�� HVWH�
RSHUDGRU�EDVDGR�HQ�OD�PXWDFLyQ�D�SRVWHULRUL�SXHGH�UHDOL]DU�
UHFRPELQDFLyQ��OR�FXDO�SHUPLWH�H[SORWDU�\�H[SORUDU�D~Q�PiV�
HO� HVSDFLR� GH� VROXFLRQHV�� $GHPiV�� YDORUDQGR� OD� OLWHUDWXUD�
DFWXDO�� FRQVLGHUDPRV� YLDEOH� OD� LPSOHPHQWDFLyQ� GH� DGDSWD�
FLyQ�GH�SHVRV�GXUDQWH�OD�HMHFXFLyQ�GHO�02($�'�FRQ�P~OWL�
SOHV�IXQFLRQHV�GH�HVFDODUL]DFLyQ� 
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$JUDGHFLPLHQWRV 

$JUDGH]FR�D�OD�$FDGHPLD�0H[LFDQD�GH�&LHQFLDV�\�D�
OD�8QLYHUVLGDG�$XWyQRPD�GH�*XHUUHUR�SRU� VHU� SDUWH� GH�
PL� IRUPDFLyQ� SURIHVLRQDO�� PHGLDQWH� HO� DSR\R� EULQGDGR�
HQ� PL� VHJXQGR� 9HUDQR� GH� ,QYHVWLJDFLyQ� &LHQWtILFD�� $O�
'U�� &DUORV� $UWHPLR� &RHOOR� &RHOOR� \� D� OD�0�&�0LULDP�
3HVFDGRU�5RMDV� SRU� SHUPLWLUPH� FRODERUDU� HQ� VXV� OtQHDV�
GH� LQYHVWLJDFLyQ�� $VLPLVPR�� DJUDGH]FR� DO� 0�&� 5D~O�
-XiUH]�0RUDOHV� \� DO� 'U�� 9LUJLOLR� &UX]� *X]PiQ� SRU� VX�
PRWLYDFLyQ�\�DSR\R�EULQGDGR�GXUDQWH�PL�IRUPDFLyQ�DFD�
GpPLFD� 

5HIHUHQFLDV 

&DVWUR� -U���2��5���3R]R��$���/R]DQR�� -��$��\�6DQWDQD��5�
�������� $Q� LQYHVWLJDWLRQ� RI� FOXVWHULQJ� VWUDWHJLHV� LQ�
PDQ\-REMHFWLYH�RSWLPL]DWLRQ�� WKH�,-0XOWL�DOJRULWKP�DV�
D�FDVH�VWXG\��6ZDUP�,QWHOOLJHQFH������������–���� 

'HE� .��� 7KLHOH� /��� /DXPDQQV� 0�� \� =LW]OHU� (�� �������
6FDODEOH� 7HVW� 3UREOHPV� IRU� (YROXWLRQDU\�0XOWLREMHF�
WLYH�2SWLPL]DWLRQ��(Q��$��$EUDKDP��/��-DLQ�\�5��*ROG�
EHUJ� �(GV��(YROXWLRQDU\�0XOWLREMHFWLYH� 2SWLPL]DWLRQ��
$GYDQFHG� ,QIRUPDWLRQ� DQG� .QRZOHGJH� 3URFHVVLQJ��
���-�����/RQGRQ��(1*��6SULQJHU� 

)DQJ��.�7��\�:DQJ��<���������1XPEHU-7KHRUHWLF�0HWKRGV�
LQ�6WDWLVWLFV��/RQGRQ��(1*��&KDSPDQ�DQG�+DOO�� 

*RQoDOYHV��5��$���.XN�-��1���$OPHLGD�&��3��\�9HQVNH�6�0��
������� 02($�'-++�� $� +\SHU-+HXULVWLF� IRU� 0XOWL-
REMHFWLYH�3UREOHPV��(Q�$��*DVSDU-&XQKD��&��+HQJJHOHU�
$QWXQHV�\�&��&RHOOR��(GV��(YROXWLRQDU\�0XOWL-&ULWHULRQ�
2SWLPL]DWLRQ�� (02� ������ /HFWXUH� 1RWHV� LQ� &RPSXWHU�
6FLHQFH����������-����� 

,VKLEXFKL�� +��� 6DNDQH�� <��� 7VXNDPRWR�� 1�� \� 1RMLPD�� <��
�������� 6LPXOWDQHRXV� XVH� RI� GLIIHUHQW� VFDODUL]LQJ� IXQF�
WLRQV� LQ�02($�'��3URFHHGLQJV�RI� WKH���WK�DQQXDO�FRQ�
IHUHQFH� RQ� *HQHWLF� DQG� HYROXWLRQDU\� FRPSXWDWLRQ�
�*(&&2�
�����1HZ�<RUN��1<��86$��$&0�����-����� 

0ROLQHW� %HUHQJXHU�� -�� $�� \� &RHOOR� &RHOOR� &�� $�� �������
(YROXWLRQDU\� 0DQ\-2EMHFWLYH� 2SWLPL]DWLRQ� %DVHG� RQ�
.XKQ-0XQNUHV¶� $OJRULWKP�� (Q�� *DVSDU-&XQKD� $���
+HQJJHOHU� $QWXQHV� &��� &RHOOR� &�� �HGV�� (YROXWLRQDU\�
0XOWL-&ULWHULRQ�2SWLPL]DWLRQ��(02�������/HFWXUH�1RWHV�
LQ�&RPSXWHU�6FLHQFH���������-��� 

=KDQJ�� 4�� \� /L�� +�� �������� 02($�'�� $� 0XOWLREMHFWLYH�
(YROXWLRQDU\�$OJRULWKP�%DVHG�RQ�'HFRPSRVLWLRQ��,(((�
7UDQVDFWLRQV� RQ� (YROXWLRQDU\�&RPSXWDWLRQ�� ������� ���-
���� 


