
3URFHGLPLHQWR�JUiILFR�SDUD�OD�RSWLPL]DFLyQ�GH�OD�HYDFXDFLyQ�GH�XQ�UHFLQWR�
6��&DVDGHV~V�3XUVDOV��)��*DUULJD�*DU]yQ'HS��GH�(VWDGtVWLFD�H�,QY��2SHUDWLYD��(76(,7���F���&RORP�����������7HUUDVVD��VDOYDGRU�FDVDGHVXV#XSF�HV'HS��GH�2UJDQL]DFLyQ�GH�(PSUHVDV��(76(,7���F���&RORP�����������7HUUDVVD��JDUULJD#RH�XSF�HV

5(680(1
(Q�HO�SUHVHQWH�WUDEDMR�VH�HVWXGLD�OD�RSWLPL]DFLyQ�GH�OD�HYDFXDFLyQ�GH�XQ�UHFLQWR��SXHGH�FRQVLGHUDUVH�XQ�FDVR�SDUWLFXODU�GHO�SUREOHPD�GH�OD�HYDFXDFLyQ�GH�HGLILFLRV��VH�WUDWD�GH�XQ�SUREOHPD�GH�XQD�UHG�GH�IOXMR�FRQ�XQ�VROR�RULJHQ�\�YDULRV�GHVWLQRV��6H�SURSRQH�SDUD�OD�UHVROXFLyQ�XQ�SURFHGLPLHQWR�JUiILFR�FXDQGR�HQ�HO�PRGHODGR�GHO�PRYLPLHQWR�VH�FRQVLGHUDQ�YHORFLGDGHV�\�IOXMRV�FRQVWDQWHV��UHFRUULGRV�HQ�ODV�VDOLGDV�\�GHPRUDV�HQ�HO� LQLFLR�GH�OD�HYDFXDFLyQ� (VWXGLDU� OD�HYDFXDFLyQ�GH�XQ�UHFLQWR�VXSRQH�UHGXFLU�HO�iPELWR�GH�DSOLFDFLyQ�GHO�SUREOHPD��HOOR�SHUPLWH�LQFRUSRUDU�PRGHOL]DFLRQHV�UHFLHQWHV�\�PiV�SUHFLVDV�GHO�PRYLPLHQWR�GH�ODV�SHUVRQDV��H�LQWURGXFLU�HIHFWRV�GH�FRPSRUWDPLHQWR�VLPLODUHV�D�ORV�FRQWHPSODGRV�HQ�DOJXQRV�PRGHORV�GH�VLPXODFLyQ�

�� ,QWURGXFFLyQ�6RQ� PXFKDV� ODV� VLWXDFLRQHV� SHOLJURVDV� TXH� SXHGHQ� SUHVHQWDUVH� HQ� ORV� HGLILFLRV�� ,QFHQGLRV��HVFDSHV� GH� JDV�� QXEHV� Wy[LFDV� HQ� ]RQDV� LQPHGLDWDV�� IHQyPHQRV� DWPRVIpULFRV� FDWDVWUyILFRV��DPHQD]DV� GH� ERPEDV�� UHDFFLRQHV� FROHFWLYDV� LQFRQWURODGDV� SURSLDV� R� FRPR� FRQVHFXHQFLD� GH�RWURV� LQFLGHQWHV� HQ� ORV� FXDOHV� ORV� RFXSDQWHV� EXVFDQ� GH� IRUPD� GHVHVSHUDGD� ODV� VDOLGDV��$QWH�FXDOTXLHU� WLSR� GH� FRQWLQJHQFLD� GH� FRQVLGHUDEOH� PDJQLWXG�� ORV� RFXSDQWHV� GHEHQ� SRGHU�DEDQGRQDU�HO�HGLILFLR�GH�IRUPD�UiSLGD�\�VHJXUD��3DUD�WHQHU�XQD�UHVSXHVWD�DGHFXDGD�\�UHGXFLU�ODV�FRQVHFXHQFLDV� GH� ORV� VLQLHVWURV� VH� HIHFW~DQ� SODQHV� GH� HPHUJHQFLD�� HQ� ORV� FXDOHV� VH� GHEH�HVWXGLDU�OD�IRUPD�PiV�DSURSLDGD�GH�VDOLU�GH�ORV�HGLILFLRV�HQ�HO�PtQLPR�WLHPSR�
/D�HYDFXDFLyQ�GH�ORV�RFXSDQWHV�HV�XQR�GH�ORV�FRQFHSWRV�PiV�LPSRUWDQWHV�SDUD�OD�VHJXULGDG�HQ�ORV�HGLILFLRV��(Q�SULQFLSLR��ORV�HGLILFLRV�VRQ�VHJXURV�VL�FXPSOHQ�FRQ�XQDV�GHWHUPLQDGDV�FRQGL�FLRQHV�GLFWDGDV�SRU�ODV�QRUPDV�\�UHJODPHQWRV�GH�FRQVWUXFFLyQ�\�GH�VHJXULGDG�FRQWUD�LQFHQGLRV��HQ�HOORV�VH�HVWDEOHFHQ�ODV�GLPHQVLRQHV�GH�ORV�HOHPHQWRV�GH�HYDFXDFLyQ��$QFKXUDV�PtQLPDV�GH�SDVR�\�ORQJLWXG�Pi[LPD�GH�ORV�UHFRUULGRV��6LQ�HPEDUJR��HQ OD�UHODFLyQ�HQWUH�ORV�RFXSDQWHV�\�HO�UHFLQWR�\�TXHGDQ�VLQ�UHVSRQGHU�PXFKDV�FXHVWLRQHV��¢&XiO�HV�HO�WLHPSR�QHFHVDULR�SDUD�OD�HYD�FXDFLyQ�GHO� HGLILFLR"�� ¢&XiO�HV� OD� GLVWULEXFLyQ�KDFLD�FDGD� VDOLGD�TXH�FRQVLJXH�XQ� WLHPSR�GH�HYDFXDFLyQ�PtQLPR"��¢4Xp�VXFHGHUtD�VL�OD�WRWDOLGDG�GH�RFXSDQWHV�LQWHQWDVHQ�XWLOL]DU�XQD�PLV�PD�VDOLGD"��¢&XiO�HV�HO�HIHFWR�GH�LQFUHPHQWDU�OD�DQFKXUD�GH�XQD�VDOLGD�GH�HPHUJHQFLD"�
(Q�DOJXQRV�HGLILFLRV�HV�SRVLEOH�HIHFWXDU�VLPXODFURV�GH�HYDFXDFLyQ��&HQWURV�HGXFDWLYRV��FLHUWRV�FHQWURV�LQGXVWULDOHV�\�HQ�DOJXQRV�RWURV�FDVRV��SHUR�HQ�OD�PD\RUtD�UHVXOWD�LPSRVLEOH��QR�VRQ�YLD�EOHV�HQ�FHQWURV�FRPHUFLDOHV�R�UHFUHDWLYRV�RFXSDGRV�SRU�FLHQWRV�GH�SHUVRQDV��3DUD�UHVROYHU�D O�JXQRV�GH� ORV�DVSHFWRV�SODQWHDGRV�\� WHQHU�XQ�FLHUWR�FRQRFLPLHQWR�GH� OD�PDJQLWXG�GH� ORV�S UR�EOHPDV�\�VXV�SRVLEOHV�VROXFLRQHV�UHVXOWD�QHFHVDULR�UHFXUULU�D�WpFQLFDV�FXDQWLWDWLYDV�GH�DQiO LVLV�
�� (O�SUREOHPD�GH�OD�HYDFXDFLyQ�GH�XQ�UHFLQWR �
/RV�SULPHURV�DXWRUHV�TXH�HVWXGLDURQ�HO�SUREOHPD�GH�OD�HYDFXDFLyQ�GH�HGLILFLRV�GHVGH�OD�SHUVSHF�WLYD�GH�OD�,QYHVWLJDFLyQ�2SHUDWLYD�IXHURQ�*��1��%HUOLQ�>�@�\�5��/��)UDQFLV�>�@�>�@��VH�OHV�DWULEX\H�

mailto:Garriga@oe.upc.es
mailto:salvador.casadesus@upc.es


UHVSHFWLYDPHQWH�OD�XWLOL]DFLyQ�GH�UHGHV�GH�IOXMR�\�VX�IRUPXODFLyQ�EiVLFD��6H�WUDWD�GH�XQ�SUREOH�PD�GH�XQD�UHG�GH�IOXMR�FRQ�P~OWLSOHV�RUtJHQHV�\�GHVWLQRV�
&RQ� HO� WpUPLQR ³UHFLQWR´� VH� LQGLFD� XQD� GHSHQGHQFLD� R� ]RQD� GH� XQ� HGLILFLR� RFXSDGD� SRU� XQ�GHWHUPLQDGR�Q~PHUR�GH�SHUVRQDV�GHVGH�OD�FXDO�H[LVWH�DO�PHQRV�XQ�UHFRUULGR�GH�HYDFXDFLyQ�TXH�FRQGXFH�D�XQD�]RQD�VHJXUD��(O�SUREOHPD�UHVXOWD�UHOHYDQWH�FXDQGR�HO�Q~PHUR�GH�RFXSDQWHV�HV�FRQVLGHUDEOH�\�H[LVWHQ�YDULDV�VDOLGDV�
6HD� XQ� UHFLQWR�� FRPR� HO� UHSUHVHQWDGR� HQ� OD� )LJXUD� ��� FRQ� N� RFXSDQWHV� XQLIRUPHPHQWH�GLVWULEXLGRV� \� TXH� GLVSRQH� GH� Q� SRVLEOHV� VDOLGDV�� VLWXDGDV� GH� WDO� IRUPD� TXH� QR� H[LVWD�LQWHUIHUHQFLD�HQ�HO�PRYLPLHQWR�GH�ORV�RFXSDQWHV TXH�VH�GLULJHQ�D�FDGD�XQD�GH�HOODV�

)LJXUD����(MHPSOR�GH�UHFLQWR
3DUD�FDGD�XQD�GH�ODV�VDOLGDV��M� ���������������Q��VH�FRQRFH�OD�IXQFLyQ�WM��[M������d [M d N��WM��[M��UHFLEH�HO�QRPEUH�GH� IXQFLyQ�GH�HYDFXDFLyQ�� LQGLFD�HO� WLHPSR�TXH� WDUGDUiQ�HQ�DEDQGRQDU�HO�UHFLQWR�[M��SHUVRQDV�VL�XWLOL]DQ�OD�VDOLGD�M��HV�XQD�IXQFLyQ�HVWULFWDPHQWH�FUHFLHQWH��W M��[M��t ���[M \��WM�[M�� ���VL��[M� ���
(O�SUREOHPD�FRQVLVWH�HQ�HQFRQWUDU�HO�Q~PHUR�GH�SHUVRQDV�[M TXH�GHEHQ�XWLOL]DU�FDGD�VDOLGD�SDUD�PLQLPL]DU�HO�WLHPSR�WRWDO�GH�HYDFXDFLyQ��6L�H[LVWHQ�Q�VDOLGDV�LQGHSHQGLHQWHV��KDEUi�Q�UHFRUULGRV�GLIHUHQWHV� R� UXWDV� GH� HYDFXDFLyQ�� HO� WLHPSR� GH� HYDFXDFLyQ� GHO� UHFLQWR� VHUi� OD� GXUDFLyQ� GHO�UHFRUULGR�PiV�ODUJR��GHILQLGR�SRU�HO�LQVWDQWH�HQ�HO�FXDO�HO�~OWLPR�RFXSDQWH�DOFDQ]D�HO�H[WHULRU�
(O�WLHPSR�GH�HYDFXDFLyQ�VH�GHVLJQD�SRU�]��UHVXOWD�OD�IXQFLyQ�REMHWLYR�����VXMHWD�D�ODV�UHVWULFFLRQHV�GHILQLGDV�HQ�����\����� > @�[�W�����[�W0D[�]�0LQ QQ�� ���N[���[[ Q��  ��� ����[������[��[ Q�� ttt ���
6L�GHEHQ�VDOLU�GHO�UHFLQWR�N�SHUVRQDV��QHFHVDULDPHQWH�GHEH�FXPSOLUVH�TXH�HO�Q~PHUR�GH�SHUVRQDV�HYDFXDGDV�HQWUH�WRGDV�ODV�UXWDV�VHD�LJXDO�D�N��HO�Q~PHUR�WRWDO�GH�RFXSDQWHV��1R�HV�SRVLEOH�TXH�HO�Q~PHUR�GH�SHUVRQDV�TXH�XWLOL]DQ�XQD�GHWHUPLQDGD�UXWD VHD�XQ�Q~PHUR�QHJDWLYR�\�DGHPiV�HQ�OD�IRUPXODFLyQ�GHO�SUREOHPD�QR�VH�KD�HVWDEOHFLGR�TXH�[M��VHD�XQ�YDORU�HQWHUR�FXDQGR�QHFHVDULDPHQWH�GHEH�VHUOR�



/D�IXQFLyQ�GH�HYDFXDFLyQ�WM�[M���VH�REWLHQH�D�SDUWLU�GHO�PRGHOR�GHO�PRYLPLHQWR�GH�ODV�SHUVRQDV�SURSXHVWR�SRU -��)UXLQV�>�@��6L�HQ�OD�VDOLGD�M�VH�UHJLVWUD�XQ�IOXMR�HVSHFtILFR�IHM FRQVWDQWH�GXUDQWH�WRGR�HO�WLHPSR�TXH�GXUD�OD�HYDFXDFLyQ��UHVXOWD�HO�IOXMR�IM
MM�HM ZII  ���6L�VH�VXSRQH�TXH�WRGRV�ORV�RFXSDQWHV�LQLFLDQ�OD�HYDFXDFLyQ�HQ�HO�PLVPR�LQVWDQWH�OD�IXQFLyQ�GH�HYDFXDFLyQ�WM�[M��VHUi
M
MMM I[�[�W  ���

6L�H[LVWHQ�GHPRUDV�HQ�HO�LQLFLR�GH�OD�HYDFXDFLyQ�\�ORV�RFXSDQWHV�GHEHQ�HIHFWXDU�XQ�UHFRUULGR�O MKDVWD�OD�VDOLGD��HQ�OD�IXQFLyQ�GH�HYDFXDFLyQ�VH�LQFOX\HQ�ORV�WpUPLQRV�W��M \�W��M�
� W��M LQGLFD�HO�WLHPSR�TXH�GHPRUDQ�HO�LQLFLR�GH�OD�HYDFXDFLyQ�ORV�RFXSDQWHV�TXH�XWLOL]DQ�OD�VDOLGD�M��6H�WUDWD�GH�XQ�YDORU�HVWLPDGR�TXH�GHSHQGH�GH�GLYHUVRV�IDFWRUHV��(O�WLSR�GH�HGLILFLR��ODV�FDUDFWHUtVWLFDV�GH�ORV�RFXSDQWHV��ORV�VLVWHPDV�GH�FRPXQLFDFLRQHV�\�GH�VHxDOL]DFLyQ��HWF��
� W��M� LQGLFD� HO� WLHPSR�TXH� WDUGDQ� HQ� OOHJDU�KDVWD� OD� VDOLGD� ORV�RFXSDQWHV�GH� OD� UXWD� M��6L� OD�YHORFLGDG�HV�FRQVWDQWH�GXUDQWH�HO�LQWHUYDOR�GH�WLHPSR�GH�OD�HYDFXDFLyQ�\�HO�UHFRUULGR�HV�O M

O
MM�� YOW  ���

5HVXOWD�OD�VLJXLHQWH�H[SUHVLyQ�GH�OD�IXQFLyQ�GH�HYDFXDFLyQ
M
MM��M�RMM I[WW�[�W �� ���

�� 6ROXFLyQ�JUiILFD�
3DUD�HQFRQWUDU�OD�VROXFLyQ�GHO�SUREOHPD��D�SDUWLU�GH�ODV�IXQFLRQHV�GH�HYDFXDFLyQ�W M� �[M��GH�FDGD�XQD�GH�ODV�VDOLGDV��HV�SUHFLVR�KDOODU�VXV�IXQFLRQHV�LQYHUVDV�WM�� �[M��GHQRPLQDGDV�SM�]���LQGLFDQ�HO�Q~PHUR�GH�SHUVRQDV�TXH�SXHGHQ�VDOLU�GHO�UHFLQWR�XWLOL]DQGR�OD�VDOLGD�M�HQ�XQ�WLHPSR�]�
/D�VROXFLyQ�DQDOtWLFD�SXHGH�SUHVHQWDU�YDULDV�GLILFXOWDGHV��'HWHUPLQDU�ODV�IXQFLRQHV�LQYHUVDV�GH�HYDFXDFLyQ�SM�]���KDOODU�OD�IXQFLyQ�GH�HYDFXDFLyQ�WRWDO�3�]���UHVROYHU�OD�HFXDFLyQ�SDUD�XQ�Q~PHUR�GH�N�RFXSDQWHV�\�ILQDOPHQWH�UHVROYHU�OD�DVLJQDFLyQ�GH�FDGD�VDOLGD�
8Q�SURFHGLPLHQWR�JUiILFR�SDUD�OD�VROXFLyQ�GHO�SUREOHPD�FXDQGR�ODV�IXQFLRQHV�GH�HYDFXDFLyQ�VRQ�PRQyWRQDV�VH�GHEH�D�5��/��)UDQFLV�>�@��'LFKR�SURFHGLPLHQWR�VH�KD�JHQHUDOL]DGR�SDUD�FRQVLGHUDU�UHFRUULGRV�\�GHPRUDV�HQ�HO� LQLFLR�GH�OD�HYDFXDFLyQ�\�VH�KD�WUDQVIRUPDGR�SDUD� OD�XWLOL]DFLyQ�GH�KHUUDPLHQWDV�GH�FiOFXOR�
(O�SURFHVR�D�VHJXLU�SDUD�OD�VROXFLyQ�JUiILFD�GHO�SUREOHPD HV�HO�VLJXLHQWH��� 'HWHUPLQDU�SDUD�FDGD�VDOLGD�M�OD�IXQFLyQ�GH�HYDFXDFLyQ�WM�[M���� 2EWHQHU� OD� IXQFLyQ� GH� HYDFXDFLyQ� LQYHUVD� SM�]��� EDVWD� FRQ� UHSUHVHQWDU� OD� IXQFLyQ� GH�HYDFXDFLyQ�WM�[M��VLWXDQGR�ORV�WLHPSRV�GH�HYDFXDFLyQ�]�HQ�HO�HMH�GH�DEVFLVDV�\�HO�Q~PHUR�GHSHUVRQDV�SM�]��HQ�HO�HMH�GH�RUGHQDGDV�



�� 2EWHQHU� \� HIHFWXDU� OD� UHSUHVHQWDFLyQ� JUiILFD� GH� OD� IXQFLyQ� 37�]��� 6L� ODV� VDOLGDV� VRQ�LQGHSHQGLHQWHV�� VH�VXPD�ORV�YDORUHV�FRUUHVSRQGLHQWHV�GH�FDGD�XQD�GH�HOODV�UHSUHVHQWDGRV�SRU� ODV� IXQFLRQHV�SM�]���37�]�� LQGLFD�HO�Q~PHUR� WRWDO�GH�SHUVRQDV�TXH�SXHGHQ�VDOLU�HQ�XQ�WLHPSR�]��� 6H�VLW~D�HO�YDORU�N�HQ�HO�HMH�GH�RUGHQDGDV��'HVGH�HVWH�SXQWR�VH�WUD]D�XQD�OtQHD�KRUL]RQWDO�KDVWD�OD�LQWHUVHFFLyQ�FRQ�OD�OtQHD�37�]���� 'HVGH�HVWH�SXQWR�GH�LQWHUVHFFLyQ�VH�WUD]D�XQD�OtQHD�YHUWLFDO��HQ�HO HMH�GH�DEVFLVDV�VH�OHH�HO� WLHPSR� QHFHVDULR� SDUD� OD� HYDFXDFLyQ� GH� ORV� N� RFXSDQWHV�� UHVXOWD� HO� WLHPSR� GH�HYDFXDFLyQ�PtQLPR�]��� $�SDUWLU�GH�ODV�LQWHUVHFFLRQHV�GH�OD�OtQHD�YHUWLFDO�FRQ�ODV�IXQFLRQHV�SM�]��GH�FDGD�VDOLGD��VH�WUD]DQ�OtQHDV�KRUL]RQWDOHV��HQ�HO�HMH�GH�RUGHQDGDV�VH�HIHFW~D�OD�OHFWXUD�GH�OD�DVLJQDFLyQ�SM�]��TXH�FRUUHVSRQGH�D�FDGD�VDOLGD�M� [�]�S MM  ���
�� )LQDOPHQWH� GHEH� YHULILFDUVH� TXH� VH� KD� SURGXFLGR� OD� HYDFXDFLyQ� GH� OD� WRWDOLGDG� GH�RFXSDQWHV� N�]�S�������]�S[����[ Q�Q�  �� �� ���

/D�SUHFLVLyQ�GH� ORV� UHVXOWDGRV�GHSHQGH�GHO� WDPDxR�GHO�JUiILFR�\�GH� OD�DJXGH]D�YLVXDO�GH� ODV�OHFWXUDV�
�� (VWXGLR�GH�OD�HYDFXDFLyQ�GH�XQ�UHFLQWR�
6HD�XQD�GHSHQGHQFLD�GH�IRUPD�UHFWDQJXODU�GH����[����P��FRQ�XQD�LQVHUFLyQ�HQ�OD�FDUD�LQIHULRU�GH������[����P�� UHVXOWD�DSUR[LPDGDPHQWH�XQD�VXSHUILFLH�WRWDO�GH������P� \�XQD�RFXSDFLyQ�GH�����SHUVRQDV��HQ�HOOD�H[LVWHQ���VDOLGDV�LQGHSHQGLHQWHV�LGHQWLILFDGDV�FRPR������\����/RV�RFXSDQWHV�VH�KDOODQ�GLVWULEXLGRV�GH�IRUPD�DSUR[LPDGDPHQWH�XQLIRUPH�HQ�WRGR�HO�UHFLQWR�\�H[LVWHQ�XQDV�]RQDV�GH�SDVR�GH�VXSHUILFLH�DM ��P��� TXH�FRQGXFHQ KDFLD�FDGD�XQD�GH�ODV�VDOLGDV�\�WLHQHQ�XQD�DQFKXUD�PtQLPD�ZM �P���\�XQ�UHFRUULGR�GH�HYDFXDFLyQ�GH�OM���P����/DV�FDUDFWHUtVWLFDV�GHO�UHFLQWR�VH�UHVXPHQ�HQ�OD�VLJXLHQWH�WDEOD�

M ZM OM� DM� ��� �� ��� ��� �� ��� ��� �� ��7DEOD����&DUDFWHUtVWLFDV�UHFLQWR�
��� &DVR����1R�VH�FRQVLGHUDQ�GHPRUDV�QL�UHFRUULGRV�GH�HYDFXDFLyQ�6H� VXSRQH� TXH� QR� VH� SURGXFHQ� GHPRUDV� HQ� HO� LQLFLR� GH� OD� HYDFXDFLyQ�� HQ� HO� PRPHQWR� GH�SURGXFLUVH� OD�VHxDO�GH�DODUPD��[M RFXSDQWHV�VH�GLULJHQ�GH�IRUPD�DEVROXWDPHQWH�DXWRPiWLFD�DO�SDVLOOR� GH� VDOLGD� M�� QR� VH� FRQVLGHUDQ� UHFRUULGRV� GH� HYDFXDFLyQ�� ORV� IOXMRV�GH� FLUFXODFLyQ� VRQ�FRQVWDQWHV�\�HQ�XQD�VROD�GLUHFFLyQ�



6H�VLJXH�HO�SURFHVR�GHWDOODGR�HQ�HO�DSDUWDGR����6H�UHSUHVHQWD�HQ�OD ILJXUD���� 6H�REWLHQHQ�SDUD�FDGD�VDOLGD�ODV�IXQFLRQHV�GH�HYDFXDFLyQ�W M�[M��\�D�SDUWLU�GH�ODV�PLVPDV�VH�KDOODQ�ODV�IXQFLRQHV�LQYHUVDV�SM�]��SDUD�FDGD�XQD�GH�ODV�VDOLGDV�0HGLDQWH�ODV�WDEODV�GH�-��)UXLQV�>�@�VH�GHWHUPLQD�TXH�HQ�ODV�VDOLGDV�VH�UHJLVWUD�XQ�IOXMR�GH����3HUV���P��PLQ��/D�IXQFLyQ�GH�HYDFXDFLyQ�LQYHUVD�SM��]��GH�FDGD�VDOLGD�VHUi�
]�����]�S �]]�����]�S ]�����]�S

��
�

 t  
� 6L� ODV�VDOLGDV�VRQ�LQGHSHQGLHQWHV��QR�VH�FRQVLGHUDQ�GHPRUDV�QL�UHFRUULGRV�� OD� IXQFLyQ�GH�HYDFXDFLyQ�WRWDO�GHO�UHFLQWR�37�]��UHVXOWD� �]]�����]�S�]�S�]�S�]�3 ���7 t �� � 6H� VLW~D� HQ� HO� HMH� GH�RUGHQDGDV� HO� YDORU�N� ������'HVGH� HVWH� SXQWR� VH� WUD]D� XQD� OtQHD�SDUDOHOD�DO�HMH�GH�DEVFLVDV�KDVWD�HO�SXQWR�GH�LQWHUVHFFLyQ�FRQ�OD�OtQHD�37�]��� 'HVGH� HVWH� SXQWR� VH� WUD]D� XQD� OtQHD� YHUWLFDO�� (Q� HO� HMH� GH� DEVFLVDV� VH� OHH� HO� WLHPSR�QHFHVDULR�SDUD�OD�HYDFXDFLyQ�GH�ORV�����RFXSDQWHV��UHVXOWD�HO�YDORU�GH�]� �����VHJ�� $�SDUWLU� GH� ODV� LQWHUVHFFLRQHV� GH� OD� OtQHD� YHUWLFDO� FRQ� OD� IXQFLyQ�SM�]�� VH� WUD]DQ� OtQHDV�KRUL]RQWDOHV�TXH�FRUWDQ�HO�HMH�GH�RUGHQDGDV��(Q�ORV�SXQWRV�GH�LQWHUVHFFLyQ�FRQ�GLFKR�HMH�VH�HIHFW~D�OD�OHFWXUD�GH�OD�DVLJQDFLyQ�TXH�FRUUHVSRQGH�D�FDGD�VDOLGD�S��]�� �����3HUV�S��]�� �����3HUV�S��]�� �����3HUV�� )LQDOPHQWH�VHJ~Q�����6H�YHULILFD�TXH�VH�KD�SURGXFLGR� OD�HYDFXDFLyQ�GH�OD� WRWDOLGDG�GH�ORV�RFXSDQWHV� �3HUV�������������]�S�]�S�]�S ���  �� ��

���
���������������������������������������������

� �� �� �� �� ��� ��� ��� ���]� �VHJXQGRV�

3�]���
��SHUV

RQDV�

6DOLGD�� 6DOLGD�� 6DOLGD�� 7RWDO�VDOLGDV)LJXUD����6ROXFLyQ�FDVR��



/D�VROXFLyQ�GHO�SUREOHPD�VH�REWLHQH�SDUD�FXDOTXLHU�Q~PHUR�GH�RFXSDQWHV��GHQWUR�GHO�UDQJR�GH�OD�UHSUHVHQWDFLyQ��HQWUH���\�����RFXSDQWHV�DSUR[LPDGDPHQWH�
��� &DVR����6H�FRQVLGHUDQ�ORV�UHFRUULGRV�GH�HYDFXDFLyQ�
(Q� HVWH� FDVR� VH� VXSRQH� TXH� QR� VH� SURGXFHQ� GHPRUDV� HQ� HO� LQLFLR� GH� OD� HYDFXDFLyQ�� SHUR� VH�FRQVLGHUDQ� ORV� UHFRUULGRV� OM TXH� GHEHQ� HIHFWXDU� ORV� RFXSDQWHV� GHO� UHFLQWR� SDUD� OOHJDU� KDVWD� OD�VDOLGD�� 6H� HVWLPD� TXH� OD� YHORFLGDG� GH� FLUFXODFLyQ� \� HO� IOXMR� VRQ� FRQVWDQWHV� GXUDQWH� WRGR� HO�LQWHUYDOR�HQ�TXH�GXUD�OD�HYDFXDFLyQ�����P���PLQ��\����3HUV���P��PLQ��

� 0HGLDQWH�OD�H[SUHVLyQ�����VH�REWLHQHQ�ODV�IXQFLRQHV�GH�HYDFXDFLyQ�GH�FDGD�VDOLGD�
��� [����������[�W � 
��� [����������[�W � 
��� [��������[�W � 

� 6H�KDQ�REWHQLGR�\�UHSUHVHQWDGR�GLUHFWDPHQWH�ODV�IXQFLRQHV�GH�HYDFXDFLyQ�LQYHUVDV�S M�]��\�VH�KD�KDOODGR�OD�IXQFLyQ�GH�HYDFXDFLyQ�WRWDO�37�]��� 6LJXLHQGR�HO�PLVPR�SURFHVR�TXH�HQ�HO�FDVR�DQWHULRU�UHVXOWD�OD�VROXFLyQ�GH�OD�ILJXUD���

���
������������������������������������������

� �� �� �� �� ��� ��� ��� ��� ��� ���]� �VHJXQGRV�

3�]���
��SHUV

RQDV�

6DOLGD�� 6DOLGD�� 6DOLGD�� 7RWDO�VDOLGDV
)LJXUD����6ROXFLyQ�FDVR���� 6H�HIHFW~D� OD� OHFWXUD�GHO� WLHPSR�GH�HYDFXDFLyQ� �]� ����VHJXQGRV�\�OD�DVLJQDFLyQ�KDFLD�FDGD�VDOLGD�VHUi� S��]�� �����3HUV�S��]�� �����3HUV��S��]�� �����3HUV�



9DORUHV� FX\D� VXPD� FRUUHVSRQGH� D� OD� HYDFXDFLyQ� GH� OD� WRWDOLGDG� GH� ORV� RFXSDQWHV� GHO�UHFLQWR� �3HUV�������������]�S�]�S�]�S ���  �� ��
��� &DVR����6ROXFLyQ�VL�VH�FRQVLGHUDQ�ORV�UHFRUULGRV�GH�HYDFXDFLyQ�\�GHPRUDV�
(Q�HVWH�FDVR�DGHPiV�GH�ORV�UHFRUULGRV�GH�HYDFXDFLyQ�VH�FRQVLGHUD�TXH�HQ�OD�VDOLGD ��VH�SURGX�FH�XQD�GHPRUD�GH����VHJXQGRV��WLHPSR�TXH�WUDQVFXUUH�KDVWD�TXH�ORV�RFXSDQWHV�GHO�UHFLQWR�LQ L�FLDQ�OD�HYDFXDFLyQ�KDFLD�HVWD�VDOLGD�

� /D�IXQFLyQ�GH�HYDFXDFLyQ�GH�OD�VDOLGD���VHUi�
��� [����������[�W � 

� /DV�IXQFLRQHV�GH�HYDFXDFLyQ�GH�ODV�VDOLGDV���\���VHUiQ�ODV�PLVPDV�TXH�HQ�HO�FDVR���� 3URFHGLHQGR�GH�OD�PLVPD�IRUPD�TXH�HQ�FDVRV�DQWHULRUHV�VH�REWLHQH�OD�JUiILFD�GH�OD�)LJXUD��

���
������������������������������������������

� �� �� �� �� ��� ��� ��� ��� ��� ���]� �VHJXQGRV�

3�]���
��SHUV

RQDV�

6DOLGD�� 6DOLGD�� 6DOLGD�� 7RWDO�VDOLGDV
)LJXUD����6ROXFLyQ�FDVR���

� 5HVXOWD�HO�WLHPSR�GH�HYDFXDFLyQ�ySWLPR�]� �����VHJXQGRV�
� /D�GLVWULEXFLyQ�ySWLPD�TXH�FXPSOH�FRQ�OD�FRQGLFLyQ�GH�OD�HYDFXDFLyQ�GH�ORV�����RFXSDQWHV�VHUi�� S��]�� �����3HUV����S��]�� �����3HUV����S��]�� �����3HUV�

�� &RQFOXVLRQHV�(Q�HO�SUHVHQWH�WUDEDMR�GH�XQD�IRUPD�VLPSOH�\�IiFLO�GH�LPSOHPHQWDU�VH�FDOFXODQ�ORV�WLHPSRV�Pt�QLPRV�GH�HYDFXDFLyQ�\�OD�GLVWULEXFLyQ�ySWLPD�GH�ORV�RFXSDQWHV�GH�UHFLQWRV�TXH�GLVSRQJDQ�GH�YDULDV�VDOLGDV�LQGHSHQGLHQWHV��(O�SURFHGLPLHQWR�SHUPLWH�FDOFXODU�FXDOHV�VHUtDQ�ORV�UHVXOWDGRV�VL�VH�HIHFWXDVHQ�FDPELRV�HQ��(O�Q~PHUR�GH�RFXSDQWHV��OD�DQFKXUD GH�ODV�VDOLGDV��ORV�UHFRUULGRV�GH�



HYDFXDFLyQ�R�ELHQ�VL�YDULDVH�OD�UHVSXHVWD�D�OD�VHxDO�GH�DODUPD��/DV�WpFQLFDV�FXDQWLWDWLYDV�TXH�VH�SODQWHDQ�HQ�HVWH�WUDEDMR�SXHGHQ�UHVXOWDU�PX\�~WLOHV�D�ORV�UHVSRQVDEOHV�GHO�GLVHxR�\�D�ORV�UHV�SRQVDEOHV�GH�OD�JHVWLyQ�GH�OD�VHJXULGDG�
�� 5HIHUHQFLDV�
>�@ %HUOLQ�� *�� 1��� �$� QHWZRUN� DQDO\VLV� RI� EXLOGLQJ� HJUHVV� V\VWHP��� 256$�7,06� PHHWLQJ�:DVKLQJWRQ����������S�
>�@ %URZQ�� -�� 5��� ³7KH� NQDSVDFN� VKDULQJ� SUREOHP´�� 2SHUDWLRQ� 5HVHDUFK� ������� 0DUFK�$SULO�������S���������
>�@ &DVDGHV~V��6���³0RGHORV�PDWHPiWLFRV�SDUD�OD�HYDFXDFLyQ�GH�HGLILFLRV´�7HPHV�G¶(VWDGtVWLFD��'HSDUWDPHQW�G¶(VWDGtVWLFD�L�,QY�2SHUDWLYD��(76(,7��83&��(G�� (323��,6%1�����������������&DS�9�����������S�
>�@ &DVDGHV~V�� 6��� ³0RGHORV� PDWHPiWLFRV� SDUD� HO� HVWXGLR� GH� OD� HYDFXDFLyQ� GH� HGLILFLRV��E~VTXHGD� ELEOLRJUiILFD´�� 'HSDUWDPHQW� G¶2UJDQLW]DFLy� G¶(PSUHVHV�� 8QLYHUVLWDW� 3ROLWHFQLFD�GH�&DWDOXQ\D��'�,�7����������S�
>�@ &KRL�� :�� �� +DPDFKHU�� 6�� �� 7XIHNFL�� 6��� �0RGHOLQJ� RI� EXLOGLQJ� HYDFXDWLRQ� SUREOHPV� E\�QHWZRUN�IORZV�ZLWK�VLGH�FRQVWUDLQWV���(XURSHDQ -RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK������������SS���������
>�@ )UDQFLV��5��/����$�VLPSOH�JUDSKLFDO�SURFHGXUH�WR�HVWLPDWH�WKH�PLQLPXP�WLPH�WR�HYDFXDWH�D�EXLOGLQJ���6RFLHW\�RI�)LUH�3URWHFWLRQ�(QJLQHHUV��7HFKQRORJ\�5HSRUW������������������S�
>�@ )UDQFLV��5��/����$�
8QLIRUPLW\�SULQFLSOH
�IRU�HYDFXDWLRQ�URXWH�DOORFDWLRQ���-RXUQDO�RI�5HVHDUFK�RI�1DWLRQDO�%XUHDX�RI�6WDQGDUGV�9RO����6HSWHPEHU�2FWREHU��������SS����������
>�@ )UXLQV��-��-����3HGHVWULDQ�SODQQLQJ�DQG�GHVLJQ��(OHYDWRU�:RUOG���/LEUDU\�RI�&RQJUHVV�&DWDORJ�1XPEHU�����������������������S�����
>�@ *DOHD��(��5����*DOSDUVRUR��-��0��3��´$�FRPSXWHU�EDVHG�VLPXODWLRQ�PRGHO�IRU�WKH�SUHGLFWLRQ�RI�HYDFXDWLRQ�IURP�PDVV�WUDQVSRUW�YHKLFOHV´��)LUH�6DIHW\�-RXUQDO�9RO�����������SS���������


	RESUMEN

