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,QWURGXFFLyQ�
�(Q�HVWH�WUDEDMR�SUHVHQWDPRV�ORV�SODQWHDPLHQWRV�SUHOLPLQDUHV�GH�XQD�LQYHVWLJD�FLyQ�HQ�FXUVR�VREUH�UHVROXFLyQ�GH�SUREOHPDV�GHQWUR�GHO�PDUFR�GH� ORV�HVWXGLRV�GHO�SURFHVR�GH�WUDGXFFLyQ��&RPR�VHxDOD�2UR]FR��������� ORV�HVWXGLRV�GH�WUDGXF�FLyQ�FDUHFHQ�GH�XQD�WUDGLFLyQ�HPStULFD�\�SRU�OR�WDQWR�HVWDPRV�WRGDYtD�HQ�SURFH�VR GH� HODERUDFLyQ� GH� XQD�PHWRGRORJtD� H[SHULPHQWDO� DSOLFDGD� D� OD� WUDGXFFLyQ��1XHVWUR�SULPHU�REMHWLYR�HV��SXHV��IXQGDPHQWDU�XQ�GLVHxR�H[SHULPHQWDO�FRQ�XQ�LQVWUXPHQWR�GH�PHGLFLyQ�HVSHFtILFR�SDUD�OD�LQYHVWLJDFLyQ�GHO�SURFHVR�GH�WUDGXF�
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FLyQ�� HO� SURJUDPD� 7UDQVORJ� ����� (VWH� SURJUDPD� TXH� UHJLVWUD� HO� SURFHVR� GH�HVFULWXUD�HQ�XQ�RUGHQDGRU��SHUPLWH�REWHQHU�XQD�PXOWLWXG�GH�GDWRV�FXDQWLILFDEOHV���1XHVWUR� VHJXQGR�REMHWLYR� HV� HVWDEOHFHU�\�GHOLPLWDU� WRGDV� OD�YDULDEOHV�� FRQ�HVSHFLDO�DWHQFLyQ�D� OD�YDULDEOH� LQGHSHQGLHQWH�H[SHULHQFLD� +DVWD�DKRUD� ORV�HVWX�GLRV UHODWLYRV�D�OD�WUDGXFFLyQ�VH�KDQ�ILMDGR�HQ�ODV�GLIHUHQFLDV�HQWUH�SULQFLSLDQWHV�\
SURIHVLRQDOHV� �:LOVV� ������ -llVNHOlLQHQ� ������ 6KUHYH� ������ /HSSLKDOPH� �������$PERV�WpUPLQRV�VRQ�YDJRV�SRU�QDWXUDOH]D��\D�TXH�SURIHVLRQDOHV�SXHGH�HQJOREDU�WUDGXFWRUHV�SURIHVLRQDOHV�FRQ�PHQRV�GH�XQ�DxR�GH�H[SHULHQFLD�KDVWD�WUDGXFWRUHV�FRQ PiV� GH� ��� DxRV� GH� H[SHULHQFLD��$VLPLVPR�� SULQFLSLDQWHV� SXHGH� UHIHULUVH� D�HVWXGLDQWHV� GH� WUDGXFFLyQ� GH� FXDOTXLHU� FXUVR�� GH� GLVWLQWDV� IDFXOWDGHV�� GH� RWUD�HVSHFLDOLGDG�R�LQFOXVR�VXMHWRV�ELOLQJ�HV��SRU�OR�WDQWR�FRQ�XQD�IRUPDFLyQ�\�XQRV�FRQRFLPLHQWRV�SUHYLRV�PX\�GLVWLQWRV����
'LVHxR�GH�OD�LQYHVWLJDFLyQ��
�7DO FRPR�GHVFULEH�2UR]FR���������ORV�SDVRV�GH�FXDOTXLHU�LQYHVWLJDFLyQ�FLHQWtILFD�VRQ RFKR�TXH�WLHQHQ�OXJDU�HQ�WUHV�QLYHOHV�GLVWLQWRV��FRQFHSWXDO��PHWRGROyJLFR�\�DQDOtWLFR��3RU�FXHVWLRQHV�GH�HVSDFLR�QR�SRGUHPRV�RIUHFHU�ODV�IRUPXODFLRQHV�GHO�QLYHO�FRQFHSWXDO��HQ�FXDQWR�DO�QLYHO�DQDOtWLFR�QR�QRV�HV�SRVLEOH�DSRUWDU�UHVXOWD�GRV \D�TXH�OD�LQYHVWLJDFLyQ�QR�KD�FRQFOXLGR�D~Q��3RU�WRGR�HOOR��QR�FHQWUDUHPRV�HQ HO�QLYHO�PHWRGROyJLFR�HQ�HO�TXH�VH�GLVHxD�OD�LQYHVWLJDFLyQ��(O�SULPHU�SDVR�GHO�GLVHxR GH�OD�LQYHVWLJDFLyQ�GHILQH�\�GHOLPLWD�FXDWUR�HOHPHQWRV�IXQGDPHQWDOHV���9DULDEOHV�GHSHQGLHQWHV��TXp VH�TXLHUH�REVHUYDU�

8QLYHUVR�H[SHULPHQWDO��D TXLpQ�VH TXLHUH�REVHUYDU�
9DULDEOH�LQGHSHQGLHQWH��FyPR�VH TXLHUH�REVHUYDU�
9DULDEOHV�H[WUDxDV��TXp VH GHEH�FRQWURODU�

(O VHJXQGR�SDVR�FRQVLVWH�HQ�GHWHUPLQDU�VL�ORV�GDWRV�VHUiQ�FXDQWLWDWLYRV��R�FXDOL�WDWLYRV��R�DPERV��\�HQ�GHILQLU�VL�OD�YDOLGH]�GHO�H[SHULPHQWR�VHUi�LQWHUQD�R�HFROy�JLFD�� GHSHQGLHQGR�GHO� GLVHxR� GHO� SURSLR� H[SHULPHQWR�� 3RU� ~OWLPR�� WHQGUHPRV�TXH DQDOL]DU� TXp� LQVWUXPHQWRV� GH� PHGLFLyQ�� 7$3�� FXHVWLRQDULRV�� HWF��� VRQ� ORV�DGHFXDGRV� SDUD� PHGLU� ODV� YDULDEOHV� GHSHQGLHQWHV� \� UHFRSLODU� ORV� GDWRV� \�� HQ�FDVR�GH�TXH�QR�H[LVWDQ��GLVHxDUORV����9DULDEOHV�GHSHQGLHQWHV�'HGLFDUHPRV� HVWH� DSDUWDGR� D� GHOLPLWDU� TXp� TXHUHPRV� REVHUYDU�� (O� REMHWLYR�SULQFLSDO GH� QXHVWUD� LQYHVWLJDFLyQ� HV� DQDOL]DU� HO� SURFHVR� GH� UHVROXFLyQ� GH�SUREOHPDV HQ�WUDGXFFLyQ��SHUR�DQWHV�GH�GHOLPLWDU�HVWD�YDULDEOH�GHEHPRV�GHILQLU�OD UHVROXFLyQ�GH�SUREOHPDV��6HJ~Q�&KL�\�*ODVHU���������HV�XQD�DSWLWXG�FRJQLWLYD�FRPSOHMD TXH�FDUDFWHUL]D�XQD�GH�ODV�DFWLYLGDGHV�KXPDQDV�PiV�LQWHOLJHQWHV��0iV�FRQFUHWDPHQWH��VH�WUDWD�GH�XQ�SURFHVDPLHQWR�FRJQLWLYR�RULHQWDGR�D�OD�FRQVHFX�FLyQ GH�XQ�REMHWLYR�FXDQGR�HO�PRGR�FRQVHJXLUOR�QR�HV�REYLR�SDUD�HO�TXH�UHVXHO�YH HO�SUREOHPD��2·1HLO������������
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6HJ~Q� 1HZHOO� \� 6LPRQ� ������� VH� SXHGHQ� DERUGDU� OD� PD\RUtD� GH� ORV� SUR�EOHPDV�GH�P~OWLSOHV�PDQHUDV�SHUR�VyOR�VH�SXHGHQ�UHVROYHU�FRQ�XQDV�SRFDV��SRU�OR WDQWR�OD�UHVROXFLyQ�GH�SUREOHPDV�SXHGH�UHSUHVHQWDUVH�FRPR�HO�KDOOD]JR�GH�XQ�FDPLQR� HQWUH� RWURV� TXH� JXtD� HO� SUREOHPD� GHO� HVWDGR� LQLFLDO� DO� HVWDGR� ILQDO� D�WUDYpV� GH� XQ� HVSDFLR� GH� SRVLEOHV� HVWDGRV� LQWHUPHGLRV�� 'LFKR� GH� RWUR� PRGR��FRQVLVWH�HQ�XQD�VHFXHQFLD�GH�LQWHUVHFFLRQHV�HQ�ODV�FXDOHV�VH�WRPDQ�PLFURVFySL�FDV�GHFLVLRQHV��/RYHWW�\�$QGHUVRQ������������3DUD�UHVROYHU�FRQ�p[LWR�ORV�SUREOH�PDV�VH�GHEH�VDEHU�DOJR��FRQRFLPLHQWRV���SRVHHU�KDELOLGDGHV�LQWHOHFWXDOHV��HVWUD�WHJLDV�GH�UHVROXFLyQ���VHU�FDSD]�GH�SODQLILFDU�\�UHYLVDU�ORV�SURJUHVRV�D�WUDYpV�GHO�SURFHVR�GH�UHVROXFLyQ��PHWDFRJQLWLRQ��\�HVWDU�PRWLYDGR�SDUD�ORJUDUOR��HVIXHU]R�\ HILFDFLD��2·1HLO�������������/D� UHVROXFLyQ� GH� SUREOHPDV� VH� GLYLGH� HQ� GRV� FRPSRQHQWHV�� HO� SURFHVR� GH�
UHSUHVHQWDFLyQ�\�HO�SURFHVR�GH�VROXFLyQ��/D�©UHSUHVHQWDFLyQ�GH XQ�SUREOHPD�FRQ�VLVWH�HVHQFLDOPHQWH�HQ�OD�LQWHUSUHWDFLyQ�R�FRPSUHQVLyQ�TXH�GHO�PLVPR�UHDOL]D�OD�SHUVRQD�TXH�WLHQH�TXH�UHVROYHUORª��&KL�\�*ODVHU������������3DUWLHQGR�GH�OD�EDVH�GH TXH�OD�UHSUHVHQWDFLyQ�GH�XQ�SUREOHPD�HV�XQD�HVWUXFWXUD�FRJQLWLYD�FRUUHVSRQ�GLHQWH�D�XQ�SUREOHPD��FRQVWUXLGR�SRU�HO�VXMHWR�VREUH�ORV�FRQRFLPLHQWRV�UHODFLR�QDGRV�FRQ�HO�iPELWR�GHO�SUREOHPD�\�VX�RUJDQL]DFLyQ��\�TXH�ORV�IDFWRUHV�TXH�PiV�LQIOX\HQ�HQ� OD� UHSUHVHQWDFLyQ� VRQ� LQGLYLGXDOHV��GHFLGLPRV�TXH� HO� GLVHxR�GH� OD�LQYHVWLJDFLyQ�GHEtD�FHQWUDUVH�HQ�HO�HVWXGLR�GHO�SURFHVR�FRJQLWLYR�GH�ORV�WUDGXF�WRUHV�HQ�HO�PRPHQWR�GH�WUDGXFLU�\�QR�HQ�HO�DQiOLVLV�GH�ORV�UHVXOWDGRV�GHO�SURFHVR�GH WUDGXFFLyQ��&RPR�YHPRV��HO�SURFHVR�GH�UHVROXFLyQ�HV�FRPSOHMR�\�QR�OR�SRGH�PRV�FRQVLGHUDU�HQ�VX� WRWDOLGDG�QXHVWUD�YDULDEOH�GHSHQGLHQWH��SRU� OR�TXH� WHQH�PRV�TXH�DLVODU�HQ�HVWH�SURFHVR�YDULDV�YDULDEOHV���5HIOH[LRQDPRV�VREUH�HO�PRGR�GH�DLVODU�\�DQDOL]DU�HVWDV�YDULDEOHV��OD�FRQFOX�VLyQ�D�OD�TXH�OOHJDPRV�HV�TXH�OD�SULPHUD�GLILFXOWDG�TXH�QRV�SODQWHD�HO�HVWXGLR�GH�XQ SURFHVR�FRJQLWLYR��HV�TXH�DO�VHU�XQ�SURFHVR�PHQWDO�LQWHUQR�QR�HV�GLUHFWDPHQ�WH�REVHUYDEOH�\�TXH� ORV�GDWRV�GHEHQ� LQIHULUVH�GH� OD�FRQGXFWD�GHO�VXMHWR��3RU� OR�WDQWR��GHFLGLPRV�SULPHUR�LQYHVWLJDU�TXp�FRQGXFWDV�SHUPLWtDQ� LQIHULU�XQ�SURFH�VDPLHQWR� FRJQLWLYR�GHQWUR�GH� OD� UHVROXFLyQ�GH�SUREOHPDV��(Q�SULPHU� OXJDU�� HO�HOHPHQWR�HVHQFLDO�GH�HVWH�SURFHVR�FRJQLWLYR�HV�TXH�H[LVWD�XQ�SUREOHPD��&RQVLGH�UDQGR� TXH� ©XQ� SUREOHPD� HV� XQD� VLWXDFLyQ� HQ� OD� TXH� VH� LQWHQWD� DOFDQ]DU� XQ�REMHWLYR�\�VH�KDFH�QHFHVDULR�HQFRQWUDU�XQ�PHGLR�SDUD�FRQVHJXLUORª��&KL�\�*ODVHU����������� \� TXH� HO�PRGR� GH� FRQVHJXLUOR� QR� HV� LQPHGLDWDPHQWH� REYLR� SDUD� HO�VXMHWR��VH�SURGXFH�OR�TXH�*RRV������������GHILQH�JUiILFDPHQWH�FRPR�XQD�©EDQ�GHUD URMDª�PHWDFRJQLWLYD��HV�GHFLU��TXH�FXDQGR�XQ�VXMHWR�LGHQWLILFD�XQ�SUREOHPD�KDFH�XQD�SDXVD���3RU�RWUR�ODGR��RWUR�HOHPHQWR�D�WHQHU�HQ�FXHQWD�HV�TXH��VHJ~Q�HVWXGLRV�DQWH�ULRUHV�� OD� YHORFLGDG� GH� UHVROXFLyQ� GH� XQ� SUREOHPD� SHUPLWH� LQIHULU� XQD�PD\RU�HILFLHQFLD� HQ� OD� UHSUHVHQWDFLyQ� \� UHVROXFLyQ� GHO� SUREOHPD� �&KL� HW� DO�� ����������$XQTXH� VL� ELHQ� OD� FRPSDUDFLyQ�GHO� WLHPSR� HPSOHDGR�QRV�SHUPLWH� LQIHULU� XQD�PD\RU�R�PHQRU�HILFLHQFLD�HQ�OD�UHSUHVHQWDFLyQ�\�UHVROXFLyQ�GHO�SUREOHPD��GHEH�PRV�WRPDU�HQ�FRQVLGHUDFLyQ�TXH��VHJ~Q�9LOOHQHXYH�\�)HGRURZLF]������������VH�SXHGH�GLYLGLU� OD� WDUHD�GH� UHVROXFLyQ�GH�SUREOHPDV�HQ� WUHV� IDVHV�� FRPSUHQVLyQ��UHDOL]DFLyQ��\� IDVH�SRVWHULRU��+D\�TXH�DFODUDU�TXH�9LOOHQHXYH�\�)HGRURZLF]�QR�KDFHQ� UHIHUHQFLD� DO�PDUFR� FRQFHSWXDO�GHO�SURFHVR�GH� UHVROXFLyQ�GH�SUREOHPDV�
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PHQFLRQDGR�PiV�DUULED��VLQR�D�ORV�UHVXOWDGRV�REWHQLGRV�WUDV�OD�REVHUYDFLyQ�GH�OD�FRQGXFWD�GH�ORV�VXMHWRV�GXUDQWH�ORV�H[SHULPHQWRV��$VLPLVPR��HQ�HO�iPELWR�GH�OD�LQYHVWLJDFLyQ� HQ� WUDGXFFLyQ� -DNREVHQ� ���������� KD� REVHUYDGR� XQ� IHQyPHQR�VLPLODU��GXUDQWH� OD� WDUHD�GH�PHFDQRJUDILDU� OD� WUDGXFFLyQ� VH�SXHGHQ� LGHQWLILFDU�WUHV IDVHV��XQD�GH�RULHQWDFLyQ��RWUD�GH�HODERUDFLyQ�GH�XQ�ERUUDGRU�\�XQD�ILQDO�GH�UHYLVLyQ�\�FRQWURO��$SOLFDQGR�HVWDV�LQYHVWLJDFLRQHV�DO�SURFHVR�GH�WUDGXFFLyQ��SRGHPRV�GHOLPL�WDU�WUHV�YDULDEOHV�GHSHQGLHQWHV��(Q�SULPHU�OXJDU��OD�LGHQWLILFDFLyQ�GH�XQ�SUREOH�PD� GH� WUDGXFFLyQ� TXH� VH� LQILHUH� GH� XQD� SDXVD� HQ� HO� SURFHVR� GH� WUDGXFLU�� \�VHJXQGR OXJDU�OD�UHSUHVHQWDFLyQ�\�OD�UHVROXFLyQ�GH�XQ�SUREOHPD�GH�WUDGXFFLyQ�PHGLDQWH�OD�PHGLFLyQ�GH�OD�GXUDFLyQ�GH�ODV�IDVHV�GH�RULHQWDFLyQ��GH�HODERUDFLyQ�GH XQ�ERUUDGRU�\�GH�UHYLVLyQ���9DULDEOH�LQGHSHQGLHQWH�8QD YH]�TXH�KHPRV�GHWHUPLQDGR�TXH�ODV�YDULDEOHV�GHSHQGLHQWHV�GH�QXHVWUD�LQ�YHVWLJDFLyQ�VH�SXHGHQ�PHGLU�D�WUDYpV�GH�XQD�FRQGXFWD�TXH�QRV�SHUPLWHQ�LQIHULU�XQ SURFHVR�FRJQLWLYR�R�PHWDFRJQLWLYR��GHEHPRV�SODQWHDUQRV�TXp�IDFWRU�LQIOX\H�HQ HO�SURFHVR�UHVROXFLyQ�GH�SUREOHPDV�GH�WUDGXFFLyQ��(YLGHQWHPHQWH��FRPR�\D�KHPRV�PHQFLRQDGR� HV�XQ�SURFHVR� DEVROXWDPHQWH� LQGLYLGXDO� SRU� OR� TXH�GHEH�PRV� DLVODU� IDFWRUHV� FRPXQHV� D� ORV� VXMHWRV�� 3RU�XQD�SDUWH�� VHJ~Q�XQ HVWXGLR�GH�%HUWKRQ������������XQR�GH�ORV�IDFWRUHV�TXH�PiV�LQIOX\HQ�HQ�OD�UHSUHVHQWDFLyQ�HV�HO�WLSR GH� SUREOHPD�� QXHYR� SDUD� HO� VXMHWR�� R� UHVXHOWR� DQWHULRUPHQWH� WDPELpQ�GHQRPLQDGRV�UXWLQDULR�\ QR UXWLQDULR��*UD\ �����������IDPLOLDU�\�QR IDPLOLDU��&KL�\�*ODVHU� ����������� 3RU� RWUD� SDUWH�� HO� VXMHWR� FRQVWUX\H� OD� UHSUHVHQWDFLyQ� GH� XQ�SUREOHPD VREUH�ORV�FRQRFLPLHQWRV�UHODFLRQDGRV�FRQ�HO�iPELWR�GHO�SUREOHPD�\�VX�RUJDQL]DFLyQ��&KL�HW DO������������\�WLHQGH�D�UHSHWLU�HO�SURFHVR�TXH�KD�GDGR�EXH�QRV UHVXOWDGRV�HQ�HO�SDVDGR� �/RYHWW�\�$QGHUVRQ������������'H� WRGR�HOOR�SRGH�PRV�GHGXFLU�TXH�XQR�GH�ORV�IDFWRUHV�TXH�LQFLGHQ�HQ�OD�UHVROXFLyQ�GH�SUREOHPDV�HV OD�H[SHULHQFLD��8QD�GH�ODV�SUHJXQWDV�PiV�UHFXUUHQWHV�D�OD�KRUD�GH�HVWXGLDU�OD�UHVROXFLyQ�GH�SUREOHPDV HV�TXp�VDEH�HO�TXH�UHVXHOYH�ORV�SUREOHPDV�FRQ�p[LWR�TXH�GHVFRQR]FD�HO TXH�QR�OR�WLHQH��SRU�HOOR�ODV�LQYHVWLJDFLRQHV�OOHYDGDV�D�FDER�VREUH�UHVROXFLyQ�GH SUREOHPDV�HQ�GLVWLQWRV�FDPSRV�FRPR� OD� LQWHOLJHQFLD�DUWLILFLDO�� OD� ItVLFD�\� ODV�PDWHPiWLFDV��HQWUH�RWURV��KDQ�UHDOL]DGR�LQYHVWLJDFLRQHV�HPStULFDV�SDUD�HVWXGLDU�OD LQFLGHQFLD�GH�OD�H[SHULHQFLD�HQ�HVWH�FRPSOHMR�SURFHVR��0HQFLRQDUHPRV�EUHYH�PHQWH�ORV�UHVXOWDGRV�PiV�VLJQLILFDWLYRV�GH�HVWDV�LQYHVWLJDFLRQHV��'XUDQWH�OD�SULPHUD�IDVH�GH�FRPSUHQVLyQ��HQWUH�RWUDV�GLIHUHQFLDV��ORV�H[SHU�WRV�GHGLFDQ�PiV� WLHPSR�TXH� ORV�SULQFLSLDQWHV� D� OD� FRPSUHQVLyQ�GHO� SUREOHPD��'|UQHU� \� 6FK|ONRSI� ������� XWLOL]DQGR� GLEXMRV� R� GLDJUDPDV� SDUD� OD� UHSUHVHQ�WDFLyQ� GHO� SUREOHPD�� �6LPRQ� 	� 6LPRQ� ������� (V� GHFLU�� ORV� H[SHUWRV� KDFHQ� XQ�DQiOLVLV� SUHYLR� GHO� SUREOHPD� SDUD� FODVLILFDUOR� \� SRGHU� DFWLYDU� ORV� SULQFLSLRV�DSURSLDGRV� QHFHVDULRV� SDUD� UHVROYHU� HO� SUREOHPD�� 6HOHFFLRQDQ� ORV� SULQFLSLRV�DSURSLDGRV� EDViQGRVH� HQ� XQDV� LQIHUHQFLDV�� SRU� HO� FRQWUDULR�� ORV� SULQFLSLDQWHV�VXHOHQ�FODVLILFDU�HO�SUREOHPD�HQ�XQ� WLSR�GHILQLGR�SRU� ODV�HQWLGDGHV� FRQWHQLGDV�HQ HO�SURSLR�SUREOHPD�\�XWLOL]DQ�ORV�HOHPHQWRV�H[SOtFLWRV�GHO�SUREOHPD��&KL�HW�
DO� �����������(Q�OD�IDVH�GH�UHDOL]DFLyQ��ORV�H[SHUWRV�WDUGDQ�PHQRV�WLHPSR�TXH�ORV�SULQFLSLDQWHV��&KL�HW�DO�������� \D�TXH�HQ�OD�SULPHUD�IDVH�KDQ�DQWLFLSDGR�GH�IRUPD�



,QYHVWLJDFLyQ�H[SHULPHQWDO�VREUH�UHVROXFLyQ�GH�SUREOHPDV�GH�WUDGXFFLyQ�

53

DEVWUDFWD�WRGRV�ORV�DVSHFWRV�UHOHYDQWHV�GHO�SUREOHPD�\�VLJXHQ�XQD�HVWUDWHJLD�GH�SHQVDPLHQWR�D�SDUWLU�GH�OR�DEVWUDFWR�D�ORV�FRQFHSWRV�FRQFUHWRV��/RV�SULQFLSLDQWHV�UHFRUUHQ�HO� FDPLQR� LQYHUVR�GH� OR� FRQFUHWR�D� OR�DEVWUDFWR�PLHQWUDV�UHVXHOYHQ�HO�SUREOHPD��(Q�OD�IDVH�SRVWHULRU��OD�GLIHUHQFLD�PiV�QRWDEOH�HV�TXH�ORV�H[SHUWRV�QR�VRQ�WDQ�EXHQRV�FRPR� ORV�SULQFLSLDQWHV�D� OD�KRUD�GH�GHWDOODU� ORV�SDVRV�TXH�KDQ�VHJXLGR�&KL�HW DO����������(Q�HO�iPELWR�GH�OD�WUDGXFFLyQ�WDPELpQ�VXUJLy�OD�QHFHVLGDG�GH�LQYHVWLJDU�ODV�GLIHUHQFLDV� HQWUH� SULQFLSLDQWHV� \� SURIHVLRQDOHV�� /DV� LQYHVWLJDFLRQHV� UHDOL]DGDV�KDVWD�DKRUD�GHPXHVWUDQ�TXH�OD�H[SHULHQFLD�HV�XQ�IDFWRU�GHWHUPLQDQWH�GHQWUR�GHO�SURFHVR�GH�WUDGXFFLyQ��6H�KD�REVHUYDGR�TXH�ORV�SURIHVLRQDOHV�VRQ�PiV�VHQVLEOHV�D XQD� YDULHGDG� GH� SUREOHPDV� SRWHQFLDOHV� TXH� ORV� SULQFLSLDQWHV� LJQRUDQ� WRWDO�PHQWH��-llVNHOlLQHQ�������6KUHYH��������TXH�ORV�SURIHVLRQDOHV�DXWRPDWL]DQ�FLHUWRV�SURFHVRV��:LOOV�������/HSSLKDOPH��������\�TXH�OD�SDXVD�LQLFLDO�\�HO�WLHPSR�GH�UHYL�VLyQ�HV�OLJHUDPHQWH�VXSHULRU�HQ�ORV�SURIHVLRQDOHV��-DNREVHQ��������/D�H[SHULHQFLD�HV�SXHV�XQD�YDULDEOH�LQGHSHQGLHQWH�HQ�HO�SURFHVR�GH�WUDGXFFLyQ��6LQ�HPEDUJR��OD�GHOLPLWDFLyQ� GH� OD� YDULDEOH� H[SHULHQFLD� HQWUH� SULQFLSLDQWHV� \� SURIHVLRQDOHV� QRV�SDUHFH�LQVXILFLHQWH��\D�TXH�GHEHPRV�GHOLPLWDUOD�FRQ�PiV�GHWDOOH�\�ULJRU���$XQTXH� SDUH]FD� REYLR�� GHEHPRV� UHFDOFDU� TXH� QR� SRGHPRV� FRPSDUDU� ORV�SURIHVLRQDOHV�FRQ�VXMHWRV�SULQFLSLDQWHV�TXH�WLHQHQ�XQD�H[SHFWDWLYD�GLVWLQWD�VREUH�OD WUDGXFFLyQ��1R�SRGHPRV�FRQVLGHUDU�TXH�XQ�HVWXGLDQWH�GH�OHQJXDV�H[WUDQMHUDV�R XQ� HVWXGLDQWH� TXH� FXUVD� XQD� OLFHQFLDWXUD� SDUD� OD� HQVHxDQ]D� GH� VHJXQGDV�OHQJXDV� VH�SODQWHHQ� ORV�PLVPRV�REMHWLYRV�TXH�XQ�SURIHVLRQDO�GH� OD� WUDGXFFLyQ�TXH�DERUGD�OD�WUDGXFFLyQ�FRPR�XQ�LQVWUXPHQWR�GH�FRPXQLFDFLyQ��/RV�REMHWLYRV�GH� HVWRV� HVWXGLDQWHV� VRQ�� HQWUH� RWURV�� GHPRVWUDU� HO� GRPLQLR� GH� XQ� LGLRPD� R�GHVFXEULU� ODV�GLIHUHQFLDV�GH�DPEDV� OHQJXDV�FRQ�XQ�ILQ�SHGDJyJLFR��6L� ORV�REMH�WLYRV�GHO�SUREOHPD�QR�VRQ�ORV�PLVPRV��OD�UHSUHVHQWDFLyQ�\�OD�UHVROXFLyQ�YDULDUiQ�GH�IRUPD�WDQ�FRQVLGHUDEOH�TXH�ORV�UHVXOWDGRV�QR�VHUiQ�FRPSDUDEOHV��3RU�RWUD�SDUWH��QHFHVLWDPRV�GHILQLU�TXp�FRQVLGHUDPRV�SURIHVLRQDOHV�H[SHUWRV�GH�OD�WUDGXFFLyQ��(Q�HVWH�FDVR�HO�SUREOHPD�HV�GHFLGLU�FXiQGR�XQ�WUDGXFWRU�SURIH�VLRQDO�VH�FRQVLGHUD�H[SHUWR��HV�GHFLU�FXiQGR�KD�DGTXLULGR� ORV�FRQRFLPLHQWRV�\�ODV�GHVWUH]DV�GH�XQ�H[SHUWR��6HJ~Q�(WHOlSHOWR��������OOHJDU�D�VHU�H[SHUWR�HQ�XQ�FDPSR�FRPSOHMR�FRPR�HO�GLVHxR�GH�VLVWHPDV�GH�LQIRUPDFLyQ�LPSOLFD�XQ�SURFHVR�GH�DSUHQGL]DMH�\�GH�GHVDUUROOR�SURIHVLRQDO��TXH�LPSOLFD��DGHPiV�GHO�FRQRFLPLHQWR�DGTXLULGR�HQ�HO�FRQWH[WR�XQLYHUVLWDULR��XQD�H[SHULHQFLD�SUiFWLFD�VXVWDQFLDO�HQ�HO�FRQWH[WR�SURIHVLRQDO��7UDV�XQD�LQYHVWLJDFLyQ�HPStULFD�(WHOlSHOWR�FRQVLGHUD�TXH�OD H[SHULHQFLD�SURIHVLRQDO�VH�SXHGH�ILMDU�HQ�XQ�PtQLPR�GH�FXDWUR�R�FLQFRV�DxRV�GH�H[SHULHQFLD��������������$GHPiV�GH�GHILQLU�ORV�FRQFHSWRV�SULQFLSLDQWHV�\�H[SHUWRV�QRV�SDUHFH�LPSRU�WDQWH�HVWXGLDU�OD�LQFLGHQFLD�GHO�DSUHQGL]DMH��/DV�LQYHVWLJDFLRQHV�PHQFLRQDGDV�HQ�HO� DSDUWDGR� DQWHULRU� DSXQWDQ� TXH� ORV� FRQRFLPLHQWRV� HVSHFtILFRV�� HV� GHFLU� ODV�GHVWUH]DV�GHO�VXMHWR��MXHJDQ�XQ�SDSHO�SULPRUGLDO��2WUR�DVSHFWR�LPSRUWDQWH�HV�OD�KDELOLGDG�SDUD�FRQWURODU�\�UHYLVDU�ORV�SURFHVRV�FRJQLWLYRV��0D\HU�����������/RV�HVWXGLRV�VREUH�OD�DGTXLVLFLyQ�GH�GHVWUH]DV�HQ�ODV�HWDSDV�LQLFLDO��PHGLD�\�DOWD�GH�DSUHQGL]DMH�SRU�SDUWH�GH�HVWXGLDQWHV�UHODFLRQDQ�GLVWLQWRV�WLSRV�GH�GHVWUH]DV�FRQ�FDGD HWDSD��$FNHUPDQ��������/DV�IDVHV�LQLFLDOHV�GH�OD�SUiFWLFD�HVWiQ�GHWHUPLQD�GDV� SRU� FDUDFWHUtVWLFDV�PX\� GLIHUHQWHV� D� ODV� GH� OD� ~OWLPD� IDVH�� SRU� OR� TXH� ORV�
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SURFHVRV� GH� ORV� H[SHUWRV� \� GH� ORV� SULQFLSLDQWHV� QR� WLHQHQ� XQD� EDVH� FRP~Q��(ULFVVRQ�HW�DO�������� 3RU�OR�WDQWR�SDUD�SRGHU�DQDOL]DU�HO�SURFHVR�GH�WUDGXFFLyQ�\�OD LQFLGHQFLD� GH� OD� H[SHULHQFLD�� QR� SRGHPRV� FRPSDUDU� SULQFLSLDQWHV� LQLFLDOHV�FRQ SURIHVLRQDOHV�\D�TXH�HVWRV�SURFHVRV�QR�VXHOHQ�WHQHU�XQD�EDVH�FRP~Q��SHUR�SRGHPRV FRPSDUDU� ORV� SURIHVLRQDOHV� FRQ� HVWXGLDQWHV� GH� XQD� HWDSD� DOWD� GH�DSUHQGL]DMH��\�HVWRV�D�VX�YH]�FRQ�ORV�GH�XQD�HWDSD�LQLFLDO����9DULDEOHV�H[WUDxDV�&XDQGR� VH� HVWXGLD� FXDOTXLHU� DFWLYLGDG� FRPSOHMD�GHO� VHU� KXPDQR� H[LVWHQ�XQDV�YDULDEOHV� TXH� SXHGHQ� DIHFWDU� D� OD� LQYHVWLJDFLyQ� GH� OD� YDULDEOH� LQGHSHQGLHQWH�FX\RV UHVXOWDGRV�VH�YHQ�VHULDPHQWH�DIHFWDGRV��/RJUDU�FRQWURODU�XQ�H[SHULPHQWR�HV FRQWURODU� OD� LQIOXHQFLD� GH� ODV� YDULDEOHV� H[WUDxDV�� 4XHUHPRV� GLVWLQJXLU� GRV�WLSRV�GH�YDULDEOHV�H[WUDxDV�HQ� OD� LQYHVWLJDFLyQ�HQ�WUDGXFFLyQ��(Q�SULPHU� OXJDU��H[LVWH�XQ�WLSR�GH�YDULDEOHV�H[WUDxDV�FRPXQHV�D�WRGRV�ORV�H[SHULPHQWRV�OOHYDGRV�D�FDER�FRQ�SHUVRQDV��(Q�VHJXQGR�OXJDU�GHEHPRV�FRQVLGHUDU�ODV�YDULDEOHV�H[WUDxDV�SURSLDV�GH�OD�FRPSOHMD�WDUHD�GH�WUDGXFFLyQ���6HxDODUHPRV�VyOR�GRV�GH�ODV�YDULDEOHV�FRPXQHV�\D�TXH�VH�SXHGHQ�HQFRQWUDU�HQ�WRGD�OD�OLWHUDWXUD�UHIHUHQWH�D�GLVHxRV�GH�LQYHVWLJDFLyQ�H[SHULPHQWDO��HO�FRQWH[WR�GHO H[SHULPHQWR�\�OD�PDGXUDFLyQ�GH�ORV�SDUWLFLSDQWHV��FDQVDQFLR�\�KDPEUH���(Q�FXDQWR� D� ODV� YDULDEOHV� H[WUDxDV� GH� OD� WDUHD� GH� WUDGXFFLyQ�� KHPRV� DLVODGR� WUHV�FODVHV��ODV�LQGLYLGXDOHV��ODV�FRQWH[WXDOHV��\�ODV�GHO�HQWRUQR�GH�OD�WDUHD�GH�WUDGXF�FLyQ� 3DUD� FRQWURODU� HVWDV� YDULDEOHV� \� FRQVHJXLU� OD� YDOLGH]� LQWHUQD�� HQ� SULPHU�OXJDU VH�GHEH�FRQWDU�FRQ�YDULRV�JUXSRV�GH�FRPSDUDFLyQ�\�FRQVHJXLU�OD�HTXLYD�OHQFLD GH� ORV�JUXSRV� HQ� WRGR� VDOYR� HQ�PDQLSXODFLyQ�GH� ODV�YDULDEOHV� LQGHSHQ�GLHQWHV� (Q�VHJXQGR�OXJDU��VH�FRQVLJXH�OD�HTXLYDOHQFLD�GH�ORV�JUXSRV�PHGLDQWH�OD VHOHFFLyQ�GH� VXMHWRV�GH� IRUPD�DOHDWRULD�\�YROXQWDULD�� VLQ�FRDFFLyQ�SRVLWLYD�R�QHJDWLYD��\�SDUD�PDQWHQHU�HVD�HTXLYDOHQFLD�GXUDQWH�HO�H[SHULPHQWR��ORV�SDUWLFL�SDQWHV GHEHQ�UHFLELU� ODV�PLVPDV� LQVWUXFFLRQHV��\� ODV�FRQGLFLRQHV�DPELHQWDOHV�H�LQVWUXPHQWDOHV�GHEHQ�VHU�VLPLODUHV��7DO�FRPR�VHxDOD�2UR]FR�������������OD�JUDQ�FDQWLGDG� GH� YDULDEOHV� H[LVWHQWHV� GLILFXOWDQ� HQ� JUDQ� PHGLGD� OD� SRVLELOLGDG� GH�JHQHUDOL]DU� ORV� UHVXOWDGRV�� SRU� OR� TXH� ORV� UHVXOWDGRV� GH� QXHVWUD� LQYHVWLJDFLyQ�WHQGUiQ�XQD�YDOLGH]�LQWHUQD�\�QR�HFROyJLFD���0XHVWUD�(O XQLYHUVR�H[SHULPHQWDO�GH�QXHVWUD� LQYHVWLJDFLyQ�VRQ�ORV�WUDGXFWRUHV�FRQ�GLV�WLQWRV�QLYHOHV�GH�H[SHULHQFLD��'H�HVWH�XQLYHUVR�H[SHULPHQWDO�PX\�DPSOLR�GHEH�PRV� GHILQLU� \� GHOLPLWDU� XQD�PXHVWUD� GH� VXMHWRV� SDUD� FDGD� QLYHO�� SULQFLSLDQWHV�
HWDSD LQLFLDO� SULQFLSLDQWHV�HWDSD�DOWD�\ SURIHVLRQDOHV�/D PXHVWUD� GH� SULQFLSLDQWHV� HWDSD� LQLFLDO� VH� FRPSRQH� GH� HVWXGLDQWHV� GHO�VHJXQGR FXUVR�GH�OD�OLFHQFLDWXUD�GH�7UDGXFFLyQ�H�,QWHUSUHWDFLyQ�GH�OD�8QLYHUVL�GDG GH� *UDQDGD�� GHO� VHJXQGR� FXDWULPHVWUH�� 'H� HVWD� PXHVWUD� VH� H[FOX\HQ� ORV�VXMHWRV TXH�SURFHGHQ�GH�XQ�LQWHUFDPELR�(UDVPXV�R�TXH�FXUVDQ�OD�/LFHQFLDWXUD�GH /HQJXDV� $SOLFDGDV� (XURSHDV� �/$(�� SRUTXH�� HQ� HO� SULPHU� FDVR�� SXHGHQ�SURFHGHU�GH� OLFHQFLDWXUDV�GLVWLQWDV�\�HQ�DPERV�FDVRV�SRUTXH�UHVXOWD� LPSRVLEOH�FRQWURODU�VX�DSUHQGL]DMH�DQWHULRU��/D�UD]yQ�SRU�FXDO�KHPRV�HOHJLGR�HVWRV�HVWX�GLDQWHV \� QR� ORV� GH� SULPHU� FXUVR� SDUD� HVWD� PXHVWUD� HV� TXH� HQ� HO� SULPHU�FXDWULPHVWUH�GHO�VHJXQGR�FXUVR�KDQ�WHQLGR�HO�SULPHU�FRQWDFWR�FRQ�XQD�DVLJQD�
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WXUD�GH�WUDGXFFLyQ��©7HRUtD�\�3UiFWLFD�GH�OD�7UDGXFFLyQª��/D�PXHVWUD�GH�SULQFL�SLDQWHV�HWDSD�DOWD�VH�IRUPD�FRQ�HVWXGLDQWHV�GHO�~OWLPR�FXUVR�GH�OD�/LFHQFLDWXUD�GH� 7UDGXFFLyQ� H� ,QWHUSUHWDFLyQ� GH� OD� 8QLYHUVLGDG� GH� *UDQDGD�� \� FRPR� HQ� OD�PXHVWUD�DQWHULRU�VH�H[FOX\HQ�ORV�HVWXGLDQWHV�GH�LQWHUFDPELR�\�/$(��3RU�~OWLPR��OD WHUFHUD�PXHVWUD� VH� FRPSRQH�GH� SURIHVLRQDOHV� FRQ� DO�PHQRV� FXDWUR� DxRV� GH�H[SHULHQFLD�SURIHVLRQDO�LQLQWHUUXPSLGD���
5HFRSLODFLyQ�GH�GDWRV�8QD YH]�KHPRV�GHILQLGR�\�GHOLPLWDGR�ODV�YDULDEOHV�\�HO�XQLYHUVR�H[SHULPHQWDO��WHQHPRV�TXH�GLVHxDU�OD�UHFRSLODFLyQ�GH�GDWRV�TXH�VH�UHDOL]D�D�WUDYpV�GH�WpFQLFDV�TXH�HVWDEOHFHQ� OD� IRUPD�R�UHJODV�SDUD�FRQVWUXLU� ORV� LQVWUXPHQWRV�GH�PHGLFLyQ��([LVWHQ� QXPHURVRV� SURFHGLPLHQWRV� R� WpFQLFDV� SDUD� REWHQHU� LQIRUPDFLyQ�� SRU�HMHPSOR� OD�REVHUYDFLyQ�� OD�HQWUHYLVWD�� ORV�FXHVWLRQDULRV� ORV� WHVW��HWF��/RV� LQVWUX�PHQWRV�GH�PHGLFLyQ�SXHGHQ�FUHDUVH�SDUD�OD�LQYHVWLJDFLyQ�R�VH�SXHGHQ�XVDU�WpF�QLFDV \D�HODERUDGDV����3DUD� OD� UHFRSLODFLyQ� GH� GDWRV� VREUH� OD� YDULDEOH� GHSHQGLHQWH� XWLOL]DPRV� HO�SURJUDPD�7UDQVORJ��������(VWH�SURJUDPD�KD�VLGR�GLVHxDGR�HVSHFtILFDPHQWH�SRU�-DNREVHQ��������SDUD�UHJLVWUDU�OD�FRQGXFWD�GH�ORV�WUDGXFWRUHV�PLHQWUDV�PHFDQR�JUDItDQ�XQD�WUDGXFFLyQ�HQ�HO�RUGHQDGRU��&RQVLJQD��SRU�HMHPSOR��ORV�PRYLPLHQ�WRV GHO�UDWyQ�� ODV�SDXVDV�\� ODV�FRQVXOWDV�DO�GLFFLRQDULR� LQWHUQR��(Q�FXDQWR�D� ODV�SDXVDV� HO� LQYHVWLJDGRU� WLHQH� OD� SRVLELOLGDG�GH�GHWHUPLQDU� VX�GXUDFLyQ�� OR� TXH�SHUPLWH� HOLPLQDU� GHO� UHJLVWUR� ODV� SDXVDV� GHELGDV� DO� ULWPR� GH� SXOVDFLRQHV�PHFDQRJUiILFDV��$GHPiV��HVWH�SURJUDPD�WLHQH�XQD�PHPRULD�HVWDGtVWLFD�VREUH�HO�WLHPSR�WRWDO�LQYHUWLGR�HQ�OD�WUDGXFFLyQ�\�UHSURGXFH�HQ�WLHPSR�UHDO�HO�SURFHVR�GH�HVFULWXUD�� OR� TXH� QRV� SHUPLWH� UHFRSLODU� GDWRV� VREUH� HO� WLHPSR� GHGLFDGR� D� OD�HODERUDFLyQ�GHO�ERUUDGRU�\�D�OD�UHYLVLyQ���
&RQFOXVLRQHV��(Q�SULPHU�OXJDU��FRPR�KHPRV�PHQFLRQDGR�HQ�HO�SULPHU�DSDUWDGR��OD�UHVROXFLyQ�GH�SUREOHPDV�HV�XQ�SURFHVR�FRJQLWLYR�PX\�FRPSOHMR�TXH�QR�SXHGH�VHU�REMHWR�GH�REVHUYDFLyQ�HQ�VX�FRQMXQWR��7UDV�HO�DQiOLVLV�GH�ODV�LQYHVWLJDFLRQHV�UHDOL]DGDV�HQ�RWURV� FDPSRV��REVHUYDPRV�TXH�SRGHPRV�GLVWLQJXLU�YDULDV�HWDSDV�\� IDVHV�HQ� OD�UHVROXFLyQ�GH�SUREOHPDV�OR�TXH�QRV�KD�SHUPLWR�DLVODU�WUHV�YDULDEOHV�GHSHQGLHQ�WHV GH�OD�UHVROXFLyQ�GH�SUREOHPDV�GH�WUDGXFFLyQ��OD�LGHQWLILFDFLyQ��OD�UHSUHVHQWD�FLyQ�\�OD�UHVROXFLyQ��(Q�VHJXQGR�OXJDU��XQR�GH�ORV�IDFWRUHV�LQGLYLGXDOHV�TXH�LQFLGH�HQ�OD�UHVROX�FLyQ�GH�SUREOHPDV�� OD�H[SHULHQFLD��QR�HVWi�ELHQ�GHOLPLWDGD��(Q� ORV�HVWXGLRV�GH�WUDGXFFLyQ� ORV� VXMHWRV� VH�GLYLGHQ� HQ�GRV�QLYHOHV�GH� H[SHULHQFLD�SULQFLSLDQWHV�\
SURIHVLRQDOHV��6LQ HPEDUJR��OD�WUDGXFFLyQ�QR�VyOR�HV�XQD�WDUHD�FRPSOHMD��VLQR�TXH�H[LVWHQ�GLVWLQWRV�WLSRV�GH�WUDGXFFLyQ�FRQ�REMHWLYRV�GLIHUHQWHV��\�VL� ORV�REMHWLYRV�GHO�SUREOHPD�QR�VRQ�ORV�PLVPRV��OD�UHSUHVHQWDFLyQ�\�OD�UHVROXFLyQ�YDUtDQ�GH�IRU�PD WDQ�FRQVLGHUDEOH�TXH�ORV�UHVXOWDGRV�QR�VRQ�FRPSDUDEOHV��3DUD�REWHQHU�XQRV�UHVXOWDGRV�YiOLGRV�� HQ�QXHVWUR�GLVHxR� OD�PXHVWUD�GH� VXMHWRV�SULQFLSLDQWHV� HVWi�PX\ GHOLPLWDGD�OR�TXH�LPSHGLUi�TXH�ORV�UHVXOWDGRV�VHDQ�JHQHUDOL]DEOHV��SHUR�HQ�
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FDPELR�JDUDQWL]DUHPRV�OD�YDOLGH]�LQWHUQD�GH�ORV�UHVXOWDGRV��3RU�RWUD�SDUWH��DXQ�TXH ORV�SURIHVLRQDOHV�WHQJDQ�HO�PLVPR�REMHWLYR��OD�GHOLPLWDFLyQ�GH�SURIHVLRQDO�QR�HV SUHFLVD��(Q�ORV�HVWXGLRV�OOHYDGRV�D�FDER�VREUH�OD�LQFLGHQFLD�GH�OD�H[SHULHQFLD�HQ RWURV� FDPSRV� GHILQHQ� HVD� PXHVWUD� FRPR� H[SHUWRV� OR� TXH� QRV� SDUHFH� PiV�DGHFXDGR�SDUD�HVWXGLDU�OD�LQFLGHQFLD�GH�OD�H[SHULHQFLD�HQ�HO�SURFHVR�GH�WUDGXF�FLyQ� /OHJDU�D�VHU�H[SHUWR�HQ�XQ�FDPSR�FRPSOHMR�LPSOLFD�XQ�SURFHVR�GH�DSUHQGL�]DMH�\�GH�GHVDUUROOR�SURIHVLRQDO��TXH�VXSRQH��DGHPiV�GHO�FRQRFLPLHQWR�DGTXLUL�GR�HQ�HO�FRQWH[WR�XQLYHUVLWDULR��XQD�H[SHULHQFLD�SUiFWLFD�VXVWDQFLDO�HQ�HO�FRQWH[WR�SURIHVLRQDO� TXH� VH� SXHGH� GHOLPLWDU� HQWUH� FXDWUR� R� FLQFR� DxRV� GH� H[SHULHQFLD�SURIHVLRQDO��2WUR�SUREOHPD�TXH�SODQWHD�OD�YDULDEOH�H[SHULHQFLD�HV�TXH�VHJ~Q�ORV�HVWXGLRV�VREUH� DGTXLVLFLyQ� GH� GHVWUH]DV�� ODV� IDVHV� LQLFLDOHV� GH� OD� SUiFWLFD� HVWiQ�GHWHUPLQDGDV�SRU�FDUDFWHUtVWLFDV�PX\�GLIHUHQWHV�D� ODV�GH� OD�~OWLPD� IDVH��SRU� OR�TXH ORV� SURFHVRV� GH� ORV� H[SHUWRV� \� GH� ORV� SULQFLSLDQWHV� QR� WLHQHQ� XQD� EDVH�FRP~Q� OR� TXH� QRV� LPSLGH� FRPSDUDU� SULQFLSLDQWHV� LQLFLDOHV� FRQ� SURIHVLRQDOHV�H[SHUWRV��6LQ�HPEDUJR��SRGHPRV�FRPSDUDU�ORV�SURIHVLRQDOHV�H[SHUWRV�FRQ�HVWX�GLDQWHV GH�XQD�HWDSD�DOWD�GH�DSUHQGL]DMH��\�HVWRV�D�VX�YH]�FRQ�ORV�GH�XQD�HWDSD�LQLFLDO��OR�TXH�QRV�SHUPLWLUi�DQDOL]DU�QR�VyOR�OD�LQFLGHQFLD�GH�OD�H[SHULHQFLD�VLQR�WDPELpQ� OD� GHO� DSUHQGL]DMH�� PX\� ~WLO� GHVGH� XQ� SXQWR� GH� YLVWD� GLGiFWLFR�� (Q�VXPD��HQ�QXHVWUR�GLVHxR�FRQWDUHPRV�FRQ�WUHV�JUXSRV�GH�VXMHWRV�ELHQ�GHILQLGRV�\�GHOLPLWDGRV�� XQR� GH� HVWXGLDQWHV� GH� WUDGXFFLyQ� GH� HWDSD� LQLFLDO�� RWUR� GH� HVWX�GLDQWHV GH� WUDGXFFLyQ�GH� HWDSD� ILQDO� \� HO� WHUFHUR�GH�SURIHVLRQDOHV� FRQ�PiV�GH�FXDWUR DxRV�GH�H[SHULHQFLD����/D�GHOLPLWDFLyQ�\�HO�FRQWURO�GH�ODV�YDULDEOHV�H[WUDxDV�GHO�SURFHVR�GH�WUDGXF�FLyQ� QR�VyOR�ODV�LQGLYLGXDOHV��VLQR�WDPELpQ�ODV�FRQWH[WXDOHV�\�ODV�GHO�HQWRUQR�GH�OD WDUHD�� GHWHUPLQD� OD� YDOLGH]� LQWHUQD� GH� QXHVWUR� H[SHULPHQWR� OR� TXH� QRV�SHUPLWLUi� GHVFXEULU� D� WUDYpV� GHO� DQiOLVLV� GH� ORV� UHVXOWDGRV� VL� SRGHPRV� DLVODU�SDXWDV FRPXQHV�HQWUH� ORV� VXMHWRV�GH�XQD�PLVPD�PXHVWUD��R� VL�SRU�HO� FRQWUDULR�FRPR DILUPDQ�6KUHYH�\�'LDPRQG��������VH�WUDWD�GH�XQD�WDUHD�WDQ�FRPSOHMD�FRQ�XQD YDULDELOLGDG�LPSRVLEOH�GH�FRQWURODU��1R SRGHPRV�GHMDU�GH�KDFHU�XQD�EUHYH�UHIHUHQFLD�DO� LQVWUXPHQWR�GH�PHGL�FLyQ�XWLOL]DGR�HQ�HVWD�LQYHVWLJDFLyQ��/D�YHQWDMD�GH�XWLOL]DU�XQ�LQVWUXPHQWR�FUHDGR�H[SUHVDPHQWH�SDUD�OD�LQYHVWLJDFLyQ�HQ�WUDGXFFLyQ�IUHQWH�D�ORV�7$36��HV�TXH�SRU�XQ ODGR��ORV�VXMHWRV�QR�WLHQHQ�TXH�HQIUHQWDUVH�D�OD�WDUHD�GH�WUDGXFLU�DxDGLHQGR�DO�SURFHVDPLHQWR� FRJQLWLYR� QHFHVDULR� SDUD� OD� UHDOL]DFLyQ� GH� HVWD� WDUHD�� RWUR�HVIXHU]R FRJQLWLYR�DO�WHQHU�TXH�GHVFULELU�OR�TXH�HVWiQ�SHQVDQGR�\��SRU�RWUR�ODGR��FRPR KHPRV�PHQFLRQDGR�DQWHULRUPHQWH�VH�KD�GHPRVWUDGR�TXH�ORV�H[SHUWRV�QR�SXHGHQ GHVFULELU� ORV� SDVRV� TXH� KDQ� VHJXLGR�� $GHPiV�� HO� VHQFLOOR�PDQHMR� GHO�SURJUDPD�IDFLOLWD�OD�FRQFHQWUDFLyQ�HQ�OD�WDUHD�VLQ�GLVWRUVLRQDU�ORV�UHVXOWDGRV��6LQ�HPEDUJR�� GHVGH� HO� SXQWR� GH� YLVWD� GHO� LQYHVWLJDGRU� HO� SURJUDPD� SXHGH� VHU�PHMRUDGR�HQ�HO� IXWXUR�HQ�FXDQWR�D� OD� UHFRSLODFLyQ�GH�GDWRV�TXH�HV�H[WUHPDGD�PHQWH�FRVWRVD��/RV�DUFKLYRV�GH�DQiOLVLV��DUFKLYRV�ORJ� PXHVWUDQ�XQD�FDQWLGDG�GH�GDWRV�GH� WRGD� tQGROH� VLQ� TXH� HO� LQYHVWLJDGRU�SXHGD� HOLPLQDU�GH� DQWHPDQR� ORV�GDWRV�TXH�QR�OH�LQWHUHVDQ���3RGHPRV�FRQFOXLU�TXH�HQ�ORV�FDPSRV�HQ�TXH�OD�LQYHVWLJDFLyQ�H[SHULPHQWDO�QR WLHQH� XQD� ODUJD� WUDGLFLyQ�� GHEHUtDPRV� WRPDU� HQ� FRQVLGHUDFLyQ� QR� VyOR� ORV�
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UHVXOWDGRV��R�VL�HVWRV�SXHGHQ�JHQHUDOL]DUVH�D�WRGD�XQD�SREODFLyQ��VLQR�WDPELpQ�DQDOL]DU� VL� VH�KD� DSOLFDGR�XQD�PHWRGRORJtD�H[SHULPHQWDO�R� HPStULFD� FRQ� ULJRU�FLHQWtILFR�� SRUTXH� GH� HOOR� GHSHQGH� HO� IXWXUR� GHVDUUROOR� GH� ODV� LQYHVWLJDFLRQHV�HPStULFDV�HQ�WUDGXFFLyQ���
5HIHUHQFLDV�
$&.(50$1� 3� /� ������'HWHUPLQDQWV�RI�LQGLYLGXDO�GLIIHUHQFHV�GXULQJ�VNLOO�DFTXLVLWLRQ��&RJQLWLYH�DELOLWLHV�DQG� LQIRUPDWLRQ�SURFHVVLQJ�� -RXUQDO� RI�([SHULPHQWDO�3V\FKRORJ\��

*HQHUDO�������SS������������%(57+21� 3�� 5�� � /�� )�� 3,77� \ 0�� +�� 0255,6� ������ 7KH� LPSDFW� RI� LQGLYLGXDO� DQG�RUJDQL]DWLRQDO� IDFWRUV� RQ� SUREOHP�SHUFHSWLRQ�� WKHRU\� DQG� HPSLULFDO� HYLGHQFH� IRUP�PDUNHWLQJ�WHFKQLFDO�G\DG��-RXUQDO�RI�%XVLQHVV�5HVHDUFK������SS����������&+,� 0��7��+�� ��3�� -��)(/729,&+�\ 5��*/$6(5� ������&DWHJRUL]DWLRQ�DQG�UHSUHVHQWDWLRQ�RI�SK\VLFV�SUREOHPV�E\�H[SHUWV�DQG�QRYLFHV��&RJQLWLYH�6FLHQFH�����SS������������&+,� 0�� 7�� +�� \� 5�� */$6(5� ������ &DSDFLGDG� GH� UHVROXFLyQ� GH� SUREOHPDV�� (Q� ,�� 5��67(51%(5*� /DV� &DSDFLGDGHV� KXPDQDV� XQ� HQIRTXH� GHVGH� HO� SURFHVDPLHQWR� GH� OD�
LQIRUPDFLyQ� %DUFHORQD��/DERU���&+,� 0��7��+����5��*/$6(5�\�0��)$55� ������7KH�QDWXUH�RI�H[SHUWLVH��+LOOVGDOH��(UOEDXP���&+,� 0��7��+����0��%$662&.� 0��/(:,6� 3��5(,0$1�\ 5��*/$6(5� ������6HOI�H[SODQDWLRQ��KRZ� VWXGHQWV� VWXG\� DQG� XVH� H[DPSOHV� LQ� OHDUQLQJ� WR� VROYH� SUREOHPV�� &RJQLWLYH�
6FLHQFH� ����SS������������&+,� 0�� 7�� +��� 5�� */$6(5� \� (�� 5((6� ������ ([SHUWLVH� LQ� SUREOHP� VROYLQJ�� (Q� L�� 5��67(51%(5*� \ 3�� )5(16&+6� HGV��&RPSOH[� SUREOHP� VROYLQJ�� 3ULQFLSOHV� DQG�PHFKDQLVPV��+LOOVGDOH��(UOEDXP��SS���������'$1.6� -��+�� HW� DO�� �� HGV��&RJQLWLYH� SURFHVV� LQ� WUDQVODWLRQ� DQG� LQWHUSUHWLQJ� 7KRXVDQG�2DNV��6DJH���'g51(5� '�� \� -�� 6&+g/.23)� ������ &RQWUROOLQJ� FRPSOH[� V\VWHPV�� RU�� H[SHUWLVH� DV�*UDQGPRWKHU·V�.QRZ�+RZ��,Q�.��$��(5,&6621�	 -��60,7+� HGV��7RZDUG�D�JHQHUDO�WKHRU\�
RI�H[SHUWLVH��3URVSHFWV�DQG�OLPLWV��&DPEULGJH��&DPEULGJH�8��3UHVV��SS������������(5,&6621� .��$����5��)��.5$03(�\ &��7(6&+�5g0(5� ������7KH�UROH�RI�GHOLEHUDWH�SUDFWLFH�LQ�WKH�DFTXLVLWLRQ�RI�H[SHUW�SHUIRUPDQFH��3V\FKRORJLFDO�5HYLHZ� �����Q�����SS������������(7(/b3(/72� $�� ������ &RQWH[WXDO� DQG� VWUDWHJLF� NQRZOHGJH� LQ� WKH� DFTXLVLWLRQ� RI� GHVLJQ�H[SHUWLVH��/HDUQLQJ�DQG�,QVWUXFWLRQ������SS������������*226� 0��������8QGHUVWDQGLQJ�PHWDFRJQLWLYH�IDLOXUH��-RXUQDO�RI�0DWKHPDWLFDO�%HKDYLRU����������������*5$<� 3��+��������$�SUREOHP�VROYLQJ�SHUVSHFWLYH�RQ�NQRZOHGJH�PDQDJHPHQW�SUDFWLFHV��
'HFLVLRQ�VXSSRUW�V\VWHPV������SS�����������-bb6.(/b,1(1� 5��\�6��7,5.211(1�&21',7� ������$XWRPDWLVHG�SURFHVVHV� LQ�SURIHVVLRQDO�YV�� 1RQ�SURIHVVLRQDO� WUDQVODWLRQ��$� WKLQN�DORXG� SURWRFRO� VWXG\�� (Q� 6�� 7,5..21(1�&21',7� HG��(PSLULFDO�5HVHDUFK�LQ�7UDQVODWLRQ�DQG�,QWHUFXOWXUDO�6WXGLHV� 7�ELQJHQ��1DUU���-$.2%6(1� $��/��������7UDQVODWLRQ�GUDIWLQJ�E\�SURIHVVLRQDO�WUDQVODWRUV�DQG�E\�WUDQVODWLRQ�VWXGHQWV��7UDGXFFLyQ�	�&RPXQLFDFLyQ�����SS�����������-$.2%6(1� $��/��\�/��6&+28� ������7UDQVORJ�GRFXPHQWDWLRQ��(Q�*��+$16(1� 3URELQJ�WKH�SUR�
FHVV�LQ�WUDQVODWLRQ��PHWKRGV�DQG�UHVXOWV��)UHGHULVNEHUJ��6DPIXQGVOLWWHUDWXU��SS� ����������/(33,+$/0(� 5��������&XOWXUH�EXPSV��$Q�HPSLULFDO�DSSURDFK�WR�WKH�WUDQVODWLRQ�RI�DOOXVLRQV��&OHYHGRQ��0XOWLOLQJXDO�0DWWHUV���/29(77� P��&��	�-��5��$1'(5621� ������+LVWRU\�RI�VXFFHVV�DQG�FXUUHQW�FRQWH[W�LQ�SUREOHP�VROYLQJ��&RJQLWLYH�3V\FKRORJ\������SS������������0$<(5� 5�� (�� ������ &RJQLWLYH�� PHWDFRJQLWLYH�� DQG� PRWLYDWLRQDO� DVSHFWV� RI� SUREOHP�
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VROYLQJ��,QVWUXFWLRQDO�6FLHQFH������SS����������1(:(//�$��\�+��$��6,021� ������+XPDQ�SUREOHP�VROYLQJ��1HZ�-HUVH\��3UHQWLFH�+DOO���2·1(,/� +�� )�� ������ 3HUVSHFWLYHV� RQ� FRPSXWHU�EDVHG� DVVHVVPHQW� RI� SUREOHP� VROYLQJ��
&RPSXWHUV�LQ�+XPDQ�%HKDYLRU������SS������������252=&2� -8725É1� 0�� ������0pWRGRV� GH� LQYHVWLJDFLyQ� HQ� WUDGXFFLyQ� HVFULWD�� ¢TXp� QRV�RIUHFH�HO�PpWRGR�FLHQWtILFR"�6HQGHEDU������SS�����������6+5(9(� *��0��������&RJQLWLRQ�DQG�WKH�HYROXWLRQ�RI�WUDQVODWLRQ�FRPSHWHQFH��(Q�'$1.6�HW�
DO����HGV����SS�����������6+5(9(� *��0��\�%��-��',$021'� ������&RJQLWLYH�SURFHVVHV�LQ�WUDQVODWLRQ�DQG�LQWHUSUHWLQJ��&ULWLFDO�LVVXHV��(Q�'$1.6�HW�DO����HGV����SS������������6,021� '��3��\�+��$��6,021� ������,QGLYLGXDO�GLIHUHQFHV�LQ�VROYLQJ�SK\VLFV�SUREOHPV��,Q�5��6��6,(*/(5� HG��&KLOGUHQ·V�WKLQNLQJ��:KDW�GHYHORSV"�+LOOVGDOH��(UOEDXP��SS������������9,//(1(89(� $��2��\�-��)('(52:,&=� ������8QGHUVWDQGLQJ�H[SHUWLVH�LQ�LQIRUPDWLRQ�V\VWHPV�GHVLJQ��RU��ZKDW·V�DOO�WKH�IXVV�DERXW�REMHFWV"�'HFLVLRQ�VXSSRUW�V\VWHPV����� SS� ����������:,/66�:��������0XOWL�IDFHW�FRQFHSW�RI�WUDQVODWLRQ�EHKDYLRXU��7DUJHW� �����SS�����������


