
� 0pWRGRV GH 6ROXFLyQ SDUD 0RGHORV GH 3URJUDPDFLyQ (QWHUD 3XUD� 0L[WD \

3URJUDPDFLyQ ���

$ GLIHUHQFLD GH ORV 0RGHORV /LQHDOHV &RQWLQXRV� SDUD ORV FXDOHV HO PpWRGR 6LPSOH[ HV D~Q HO PiV XVDGR� H[LVWHQ

YDULRV DOJRULWPRV SDUD UHVROYHU 0RGHORV (QWHURV TXH GHVDIRUWXQDGDPHQWH QR VLHPSUH VRQ FRPSXWDFLRQDOPHQWH

H¿FLHQWHV� (O GHVHPSHxR GH FDGD XQR GHSHQGH HVHQFLDOPHQWH GH OD HVWUXFWXUD \ GHO WDPDxR GHO SUREOHPD�

6H WLHQHQ HVHQFLDOPHQWH WUHV WLSR GH DOJRULWPRV SDUD 3URJUDPDFLyQ (QWHUD�

� 0pWRGRV GH 3ODQRV &RUWDQWHV

� 0pWRGRV GH (QXPHUDFLyQ

� 0pWRGRV GH 3DUWLFLRQDPLHQWR

� 0pWRGRV GH 5HODMDFLyQ /DJUDQJLDQD

&RQVLGHUHPRV HO VLJXLHQWH 0RGHOR GH 3URJUDPDFLyQ (QWHUD�
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{4> {5 HQWHURV QR QHJDWLYRV

(Q ODV VLJXLHQWHV ¿JXUDV SXHGH REVHUYDUVH OD VROXFLyQ GHO SUREOHPD UHODMDGR � HOLPLQDQGR OD UHVWULFFLyQ D VHU

HQWHUDV� \ OD GHO SUREOHPD HQWHUR
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2EVpUYHVH TXH OD 6ROXFLyQ GHO 3UREOHPD 5HODMDGR �= ������ HV XQD FRWD VXSHULRU GH OD VROXFLyQ GHO

3UREOHPD (QWHUR �= ���

(O PpWRGR GH 3ODQRV &RUWDQWHV FRQVLVWH HQ FUHDU QXHYDV UHVWULFFLRQHV �FRUWHV� SDUD HO SUREOHPD FRQWtQXR GH

PDQHUD TXH HO SUREOHPD UHVXOWDQWH �FRQWLQXR� WHQJD OD PLVPD VROXFLyQ TXH HO SUREOHPD HQWHUR�

([LVWHQ GLIHUHQWHV HQIRTXHV� (Q DOJXQRV PpWRGRV VH WUDEDMD FRQ OD WDEOD 6LPSOH[ FRQWHQLHQGR VROR HOHPHQWRV

HQWHURV \ VH PDQWLHQH HVWD FRQGLFLyQ KDVWD REWHQHU OD VROXFLyQ �*RPRU\� ����� *ORYHU������<RXQJ������ \ VH

DSOLFDQ D SUREOHPDV HQWHURV SXURV� (O DOJRULWPR GH *RPRU\ FRPLHQ]D FRQ XQD VROXFLyQ IDFWLEOH SDUD HO GXDO GHO

SUREOHPD UHODMDGR � SHUR QR IDFWLEOH SDUD HO SULPDO \ XWLOL]D HO GXDO 6LPSOH[ KDVWD REWHQHU OD VROXFLyQ�

(Q ORV PpWRGRV GH *ORYHU \ <RXQJ OD VROXFLyQ LQLFLDO HV XQD VROXFLyQ IDFWLEOH HQWHUD \ XWLOL]D HO 6LPSOH[

SDUD HQFRQWUDU OD VROXFLyQ � DJUHJDQGR SODQRV FRUWDQWHV DGHFXDGRV GXUDQWH HO FXUVR GHO SURFHVR�� /D YHQWDMD GH HVWRV

~OWLPRV HV TXH VL HO WLHPSR FRPSXWDFLRQDO HV PX\ HOHYDGR VH SXHGH LQWHUUXPSLU HO SURFHVR \ VH WHQGUi XQD VROXFLyQ

IDFWLEOH HQWHUD� OR TXH QR RFXUUH FRQ HO PpWRGR GH *RPRU\�

([LVWHQ RWURV PpWRGRV GH SODQRV FRUWDQWHV GRQGH QR VH UHTXLHUH TXH ORV HOHPHQWRV GH OD WDEOD VHDQ HQWHURV�

*RPRU\ KD GHVDUUROODGR DOJXQR GH HVWRV PpWRGRV XQR GH ORV FXDOHV HV DSOLFDEOH D SUREOHPDV HQWHURV SXURV ������ \

RWUR D SUREOHPDV HQWHURV SXURV R PL[WRV �������

/RV 0pWRGRV GH (QXPHUDFLyQ SXHGHQ VXEGLYLGLUVH HQ GRV WLSRV� JHQHUDOPHQWH OODPDGRV GH 5DPL¿FDFLyQ \

$FRWDPLHQWR �%UDQFK�DQG %RXQG� \ GH %~VTXHGD R GH (QXPHUDFLyQ ,PSOtFLWD�

(O PpWRGR GH 5DPL¿FDFLyQ \ $FRWDPLHQWR HV SURSXHVWR SRU /DQG \ 'RLJ ������� SRVWHULRUPHQWH 'DQNLQ

������ PRGL¿FD HVWH PpWRGR� (VWH HV HO PpWRGR PiV XVDGR KR\ HQ GtD \ HV HO TXH FRQWLHQHQ OD PD\RUtD GH ORV

SDTXHWHV FRPHUFLDOHV� &RQVLVWH HQ HQXPHUDU WRGDV ODV VROXFLRQHV SRVLEOHV HQWHUDV H[SOtFLWD R LPSOtFLWDPHQWH� SDUD

LU HQFRQWUDQGR VROXFLRQHV IDFWLEOHV HQWHUDV \ JXDUGDQGR OD PHMRU� &DGD VROXFLyQ HQFRQWUDGD HV FRPSDUDGD FRQ OD

VLJXLHQWH JHQHUDGD� 8Q FRQMXQWR GH VROXFLRQHV VH GLFH ´LPSOtFLWDPHQWH HQXPHUDGR´ VL VH SXHGH PRVWUDU TXH HVH

FRQMXQWR QR FRQWLHQH VROXFLRQHV PHMRUHV TXH OD PHMRU REWHQLGD KDVWD HVH PRPHQWR� 3RU OR WDQWR QR HV QHFHVDULR

HYDOXDUODV GH PDQHUD LQGLYLGXDO �H[SOtFLWDPHQWH�� (VWH FRQMXQWR VH REWLHQH PRVWUDQGR TXH ODV VROXFLRQHV HQ pO YLRODQ

FLHUWDV UHVWULFFLRQHV TXH VH GHULYDQ GHO PpWRGR \ TXH VRQ QHFHVDULDV SDUD OD H[LVWHQFLD GH XQD PHMRU VROXFLyQ� $Vt OD

HIHFWLYLGDG GHO PpWRGRG GHSHQGH GH OD KDELOLGDG SDUD HOLPLQDU HO PD\RU Q~PHUR SRVLEOH GH VROXFLRQHV VLQ WHQHU TXH

HYDOXDUODV H[SOtFLWDPHQWH�

(O PpWRGR GH 3DUWLFLRQDPLHQWR� %HQGHUV ������ VH XVD HQ SUREOHPDV (QWHURV 0L[WRV�6H VHSDUD HO SUREOHPD

HQ VX SDUWH HQWHUD \ VX SDUWH UHDO� 6H ¿MD XQD YDORU GH ODV YDULDEOHV HQWHUDV \ VH UHVXHOYH HO SUREOHPD FRQWLQXR

UHVXOWDQWH� /D VROXFLyQ GH HVWH SHUPLWH JHQHUDU XQD UHVWULFFLyQ VREUH OD YDULDEOH HQWHUD� 5HSLWLHQGR HVWH SURFHGLPLHQWR

VH WLHQH HQ FDGD LWHUDFLyQ XQ VLVWHPD GH GHVLJXDOGDGHV VREUH ODV YDULDEOHV HQWHUDV� (Q FDGD SDVR VH EXVFD XQD VROXFLyQ

HQWHUD TXH VDWLVIDJD HVWH VLVWHPD \ VH UHVXHOYH HO VLJXLHQWH SUREOHPD FRQWLQXR ¿MDQGR ODV YDULDEOHV HQWHUDV HQ HO YDORU

HQFRQWUDGR FRPR VROXFLyQ GHO VLVWHPD GH GHVLJXDOGDGHV� KDVWD TXH HO VLVWHPD GH GHVLJXDOGDGHV QR WHQJD VROXFLyQ�

(O PpWRGR GH 5HODMDFLyQ /DJUDQJLDQD (YHUHWW ������ HV ~WLO FXDQGR VH WLHQHQ UHVWULFFLRQHV FRPSOLFDGDV �HQ

HVWUXFWXUD SRU HMHPSOR�� /DV UHVWULFFLRQHV GLItFLOHV VH DJUHJDQ D OD IXQFLyQ REMHWLYR FRQ XQD IXQFLyQ GH /DJUDQJH�



'HQWUR GH HVWRV PpWRGRV HQFRQWUDPRV ORV OODPDGRV ´*HQHUDFLyQ GH &ROXPQDV´ \ PpWRGRV GH 6XEJUDGLHQWHV�

��� %UDQFK�DQG�%RXQG

(O PpWRGR HQFXHQWUD OD VROXFLyQ ySWLPD GHO SUREOHPD HQWHUR HQXPHUDQGR H¿FLHQWHPHQWH ODV VROXFLRQHV HQ OD UHJLyQ

IDFWLEOH GH VXESUREOHPDV TXH VRQ JHQHUDGRV PHGLDQWH UDPL¿FDFLyQ GH ODV YDULDEOHV TXH QR VRQ HQWHUDV HQ OD VROXFLyQ

GH SUREOHPDV UHODMDGRV�

(V LPSRUWDQWH WRPDU HQ FXHQWD TXH�

� 6L OD VROXFLyQ ySWLPD GHO SUREOHPD UHODMDGR HV HQWHUD HVWD VHUi OD VROXFLyQ GHO SUREOHPD HQWHUR

� /D VROXFLyQ ySWLPD GHO SUREOHPD UHODMDGR GH PD[LPL]DFLyQ � GH PLQLPL]DFLyQ� HV VLHPSUH XQD FRWD VXSHULRU

�LQIHULRU� GHO SUREOHPD HQWHUR�

��� %UDQFK�DQG�%RXQG HQ SUREOHPDV HQWHURV SXURV

(O PpWRGR FRPLHQ]D UHVROYLHQGR HO SUREOHPD UHODMDGR� 6L OD VROXFLyQ HV HQWHUD pVWD VHUi OD VROXFLyQ GHO SUREOHPD

HQWHUR� (VWH SUREOHPD UHODMDGR VH OODPD 6XESUREOHPD �� 6L OD VROXFLyQ GHO SUREOHPD UHODMDGR QR HV HQWHUD VH SURFHGH

D UDPL¿FDU VREUH XQD YDULDEOH QR HQWHUD� 9HDPRV HVWR HQ HO HMHPSOR DQWHULRU�
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GRQGH OD VROXFLyQ GHO 6XESUREOHPD � HV {4 @ 6=:8 \ {5 @ 5=58� ] @ 74=58=

/D VROXFLyQ GHO SUREOHPD HQWHUR GHEH HQWRQFHV VHU LQIHULRU D ������

(OHJLPRV DUELWUDULDPHQWH XQD YDULDEOH TXH QR VHD HQWHUD HQ OD VROXFLyQ GHO 6XE �� {4 @ 6=:8 SRU HMHPSOR�

2EVHUYDPRV TXH FXDOTXLHU VROXFLyQ HQWHUD GHO SUREOHPD RULJLQDO GHEH VHU WDO TXH {4 � 6 R {4 � 7= &UHDPRV DVt GRV

QXHYRV VXESUREOHPDV �QR HQWHURV��
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/D VROXFLyQ GHO 6XE � QR HV HQWHUD \ SURFHGHPRV D UDPL¿FDU VREUH OD YDULDEOH QR HQWHUD {4 @ 4=;=

&UHDPRV DVt GRV QXHYRV VXESUREOHPDV� 6XE � \ 6XE ��
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1RWHPRV TXH OD UHVWULFFLyQ {4 � 7 HVWi HQ DPERV VXESUREOHPDV GDGR TXH pVWD SURYLHQH GHO QRGR DQWHULRU

�6XE ��

7HQHPRV DKRUD WUHV 6XESUREOHPDV VLQ UHVROYHU� 6XE �� 6XE � \ 6XE �� 8WLOL]DQGR FRPR UHJOD ´ HVFRJHU
SULPHUR HO ~OWLPR VXESUREOHPD JHQHUDGR´ UHVROYHPRV HO 6XE �� eVWH QR WLHQH VROXFLyQ IDFWLEOH \ SURFHGHPRV D
UHVROYHU �XVDQGR OD PLVPD UHJOD� HO 6XE ��
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&RQWLQXDQGR FRQ OD PLVPD UHJOD UDPL¿FDPRV VREUH OD YDULDEOH {4 @ 7=77 HQ HO 6XE � SDUD REWHQHU GRV

QXHYRV 6XESUREOHPDV�
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5HVROYLHQGR HO 6XE � REWHQHPRV XQD VROXFLyQ HQWHUD� (VWH HV XQ FDQGLGDWR D VHU VROXFLyQ ySWLPD
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\ FRQVWLWX\H XQD FRWD LQIHULRU SDUD HO SUREOHPD HQWHUR� /D VROXFLyQ HQWHUD ySWLPD GHEH VHU PD\RU R LJXDO D

���

$KRUD VROR UHVWDQ SRU UHVROYHU ORV 6XESUREOHPDV 6XE � \ 6XE � � 6LJXLHQGR OD PLVPD UHJOD UHVROYHPRV HO

6XE �

6XE �

= ��

[� �

[� �

6XE �

= ��

[� �

[� �

6XE �

1R

)DFWLEOH

6XE �

= ����

[� ����

[� �

6XE �

= �����

[� ����

[� ����

6XE �

= ��

[� �

[� ���

6XE �

���

6H REWLHQH XQD QXHYD VROXFLyQ HQWHUD FRQ XQ YDORU VXSHULRU D OD FRWD LQIHULRU GH ��� 3RU OR WDQWR HO 6XE� QR

FRQVWLWX\H OD VROXFLyQ ySWLPD� KHPRV HQFRQWUDGR XQD PHMRU FRWD LQIHULRU = ���
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&RPR OD VROXFLyQ GHO 6XE � HV HQWHUD SHUR PHQRU D OD FRWD LQIHULRU = ��� HVWH QRGR WDPELpQ HV GHVFDUWDGR�

$Vt OD VROXFLyQ ySWLPD HV OD HQFRQWUDGD HQ HO 6XE �� {4 @ 8> {5 @ 3> ] @ 73=


