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����&yGLJRV� GH� 6LPXODFLyQ� GH� VLVWHPDV� HQHUJpWLFRV� HQ� HO� PiVWHU� XQLYHUVLWDULR� GH�
,QJHQLHUtD�,QGXVWULDO�GH�OD�8QLYHUVLWDW�3ROLWqFQLFD�GH�9DOqQFLD����������������������������������

����'LVHxR� GH� XQ� PRGHOR� WHyULFR� FRQFHSWXDO� GH� HVWUDWHJLDV� SDUD� PRWLYDFLyQ� FRPR�
DSR\R�DO DSUHQGL]DMH�GH�ODV�PDWHPiWLFDV����������������������������������������������������������������������

����,QWHJUDFLyQ�GH� ORV�QXHYRV�SDUDGLJPDV�HGXFDWLYRV�HQ� OD�GRFHQFLD�XQLYHUVLWDULD�GH�
DOHPiQ������������������������������������������������������������������������������������������������������������������������������

����'LILFXOWDGHV� SDUD� WUDEDMDU� OD� FRPSHWHQFLD� GLJLWDO� HQ� WLWXODFLRQHV� GH� &LHQFLDV�
6RFLDOHV�����������������������������������������������������������������������������������������������������������������������������

����5HIOHMRV�GH�OD�pWLFD�HQ�ODV�7,&��(O�HVSHMR�QHJUR�������������������������������������������������������������

����0DVVFDSLWDO��\�OD�PHMRUD�GH�OD�JHVWLyQ�\�HO�PDUNHWLQJ�HQ�OD�³8ELTXLWRXV�(UD´���������

����&DUDFWHUL]DFLyQ�GH�ORV�IDFWRUHV�FODYH�HQ�OD�HYDOXDFLyQ�GH�SUR\HFWRV�WXUtVWLFRV��XQD�
UHYLVLyQ�GH�OLWHUDWXUD������������������������������������������������������������������������������������������������������

����&RPSHWHQFLDV�YHUVXV�(PSOHDELOLGDG��(VSDFLR�(XURSHR�GH�(GXFDFLyQ����������������������

����3URSXHVWD� GH� PHMRUD� FRQWtQXD� GHO� SURFHVR� GH� HQVHxDQ]D�DSUHQGL]DMH� HQ� XQD�
DVLJQDWXUD�XQLYHUVLWDULD�HQ�EDVH�D�XQ�DQiOLVLV�GH�RSLQLyQ�GHO�DOXPQR�����������������������
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DÈUHD� $FDGpPLFD� GH� ,QJHQLHUtD� \� $UTXLWHFWXUD�� 8QLYHUVLGDG� $XWyQRPD� GHO� (VWDGR� GH� +LGDOJR��

0p[LFR�� KQLFRODV#XDHK�HGX�P[�� EÈUHD� $FDGpPLFD� GH� ,QJHQLHUtD� \� $UTXLWHFWXUD�� 8QLYHUVLGDG�
$XWyQRPD� GHO� (VWDGR� GH� +LGDOJR�� 0p[LFR�� MJDUQLFD#XDHK�HGX�P[�� F8QLYHUVLGDG� 7HFQROyJLFD� GH�

7XODQFLQJR�� JUHVHQGL]O#XWHF�WJR�HGX�P[�� \� GÈUHD� $FDGpPLFD� GH� ,QJHQLHUtD� \� $UTXLWHFWXUD��
8QLYHUVLGDG�$XWyQRPD�GHO�(VWDGR�GH�+LGDOJR��0p[LFR��MUFRURQD#XDHK�HGX�P[�

$EVWUDFW
7KH�SDSHU�GHVFULEHV�SURFHVV�FDUULHG�RXW�WR�HODERUDWH�D�SURSRVDO�RI�D�PRGHO�RI�

PRWLYDWLRQ� VWUDWHJLHV� WR� LPSURYH� OHDUQLQJ� RI� PDWKHPDWLFV� LQ� VWXGHQWV� RI�

,QGXVWULDO� (QJLQHHULQJ� DQG� &LYLO� (QJLQHHULQJ�� 7KH� DLP� ZDV� WR� JHQHUDWH� D�

WKHRUHWLFDO� FRQFHSWXDO� PRGHO� RI� PRWLYDWLRQ� VWUDWHJLHV� WKDW� PDWKHPDWLFV�

WHDFKHUV�FDQ�DSSO\�WR�KHOS�VWXGHQWV�WR�OHDG�DQG�HQHUJL]H�WKHLU�EHKDYLRU�WRZDUG�

LPSURYH�RZQ�DFDGHPLF�DFKLHYHPHQW��7KH�UHVHDUFK�KDV�WKHRUHWLFDO�GHVFULSWLYH�

DSSURDFK�DQG�PHWKRGRORJ\�XVHG�WR�GHVLJQ�WKH�PRGHO�LV�TXDOLWDWLYH��EDVHG�RQ�

FRQWHQW� DQDO\VLV� RI� DUWLFOHV� WKDW� GHDO� ZLWK� PRWLYDWLRQ� PRGHOV� IRU� OHDUQLQJ��

UHYLHZ� RI� PRWLYDWLRQ� WKHRULHV� ZLWK� FRJQLWLYH� DSSURDFK� DQG� XVH� RI� 6RIW�

6\VWHPV�7KLQNLQJ��V\QWKHVLV�DQG�LQGXFWLRQ��

.H\ZRUGV� 0RWLYDWLRQ��/HDUQLQJ��0RWLYDWLRQDO�0RGHOV��7KHRUHWLFDO�0RGHO�

5HVXPHQ
(Q�HVWH� WUDEDMR�VH�GHVFULEH�HO�SURFHVR�UHDOL]DGR�SDUD�HODERUDU�XQD�SURSXHVWD�

GH PRGHOR� GH� HVWUDWHJLDV� GH�PRWLYDFLyQ� SDUD�PHMRUDU� HO� DSUHQGL]DMH� GH� ODV�

PDWHPiWLFDV� HQ� DOXPQRV� GH� ,QJHQLHUtD� ,QGXVWULDO H� ,QJHQLHUtD� &LYLO�� (O�

REMHWLYR� HV� JHQHUDU� XQ� PRGHOR� WHyULFR� FRQFHSWXDO� GH� HVWUDWHJLDV� GH�

PRWLYDFLyQ�TXH�SXHGDQ�DSOLFDU�ORV�GRFHQWHV�GH�PDWHPiWLFDV�SDUD�D\XGDU D�ORV�

HVWXGLDQWHV� D� GLULJLU� \� HQHUJL]DU� VX� FRQGXFWD� KDFLD� OD� PHMRUD� GH� VX� SURSLR�

UHQGLPLHQWR�DFDGpPLFR��/D�LQYHVWLJDFLyQ�HV�GH�QDWXUDOH]D�WHyULFD�GHVFULSWLYD�

\� OD� PHWRGRORJtD� XWLOL]DGD� SDUD� GLVHxDU� HO� PRGHOR� HV� GH� FRUWH� FXDOLWDWLYR�

EDVDGD�HQ�DQiOLVLV�GH�FRQWHQLGR�GH�GRFXPHQWRV�TXH�WUDWDQ�VREUH�PRGHORV GH�

PRWLYDFLyQ�SDUD�HO�DSUHQGL]DMH��UHYLVLyQ�GH�WHRUtDV�GH�PRWLYDFLyQ�GH�HQIRTXH�

FRJQLWLYR \ XVR�GHO 3HQVDPLHQWR�GH�6LVWHPDV�6XDYHV��VtQWHVLV�LQGXFFLyQ��

3DODEUDV� FODYH� 0RWLYDFLyQ�� $SUHQGL]DMH�� 0RGHORV� GH� PRWLYDFLyQ�� 0RGHOR�

7HyULFR�



'LVHxR�GH�XQ�PRGHOR�WHyULFR�FRQFHSWXDO�GH�HVWUDWHJLDV�SDUD�PRWLYDFLyQ�FRPR�DSR\R�DO�DSUHQGL]DMH�
GH�ODV�PDWHPiWLFDV
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/D� pSRFD� DFWXDO� TXH� HQIUHQWDQ� ORV� HVWXGLDQWHV�XQLYHUVLWDULRV�GH�QXHYR� LQJUHVR� HQ� FDUUHUDV�

FRPR LQJHQLHUtD� LQGXVWULDO R� LQJHQLHUtD� FLYLO�� VH� FDUDFWHUL]D� SRU� XQ� FDPELR� GHO� PRGHOR�

WUDGLFLRQDO�GH�HQVHxDQ]D�D�XQ�PRGHOR�FHQWUDGR�HQ�HO�DSUHQGL]DMH \�OD�LQFRUSRUDFLyQ�GH�ODV�

WHFQRORJtDV�GH�OD�LQIRUPDFLyQ�\�FRPXQLFDFLyQ FRPR�KHUUDPLHQWD�GH�DSR\R��OR�TXH�VXSRQH�

XQ� PD\RU� SURWDJRQLVPR� GH ORV HVWXGLDQWHV� $QWH� HVWH� HVFHQDULR�� YDOH� OD� SHQD� UHWRPDU� OR�

H[SXHVWR� SRU�9LOOD� �������� TXLHQ� SODQWHD� FLQFR� FUtWLFDV� DQWH� OD� QXHYD� UHDOLGDG� VRFLDO� TXH�

LPSDFWD�D�ODV�QXHYDV�JHQHUDFLRQHV�GH�HVWXGLDQWHV�\�TXH�UHSUHVHQWDQ�D�VX�YH]�UHWRV�SDUD�ORV�

SURIHVRUHV� XQLYHUVLWDULRV�� D�� 'HVFHQVR� GH� OD� FDSDFLGDG� GH� FRQFHQWUDFLyQ�� E�� ([FHVR� GH

LQIRUPDFLyQ��F��6DWXUDFLyQ�GH�OD�VXSHUILFLDOLGDG��G��3DVLYLGDG�\�SpUGLGD�GHO�HVStULWX�FUtWLFR \�

H� 3pUGLGD� GH� OD� FDSDFLGDG� GH� UD]RQDPLHQWR� /RV� FLQFR� DVSHFWRV� VHxDODGRV� SRU� 9LOOD

WDPELpQ�KDFHQ�QRWDU�OD�QHFHVLGDG�GHO�FDPELR�HQ�HO�SDSHO�TXH�GHEH�GHVHPSHxDU�HO�SURIHVRU�

XQLYHUVLWDULR� GHQWUR� GHO� DXOD� \� HQ� ORV� HVSDFLRV� YLUWXDOHV�� JUDFLDV� D� ODV� SRVLELOLGDGHV� TXH�

EULQGDQ� ODV� WHFQRORJtDV� GH� LQIRUPDFLyQ� \� FRPXQLFDFLyQ SDUD GLVWULEXLU� VRFLDOPHQWH� HO

FRQRFLPLHQWR� OR�TXH�H[LJH�WDPELpQ�PD\RUHV FDSDFLGDGHV�

/RV�FDPELRV�HQ�HO�URO�GRFHQWH�VRQ�LQIOXHQFLDGRV�SRU�HO SURFHVR�GH�HQWUHFUX]DPLHQWR�GH�ODV�

JHQHUDFLRQHV� KXPDQDV� TXH� FRH[LVWHQ� HQ� OD� DFWXDOLGDG� HQ� ODV� DXODV� XQLYHUVLWDULDV��

$FWXDOPHQWH��HQ�ODV�XQLYHUVLGDGHV�FRQYHUJHQ�SURIHVRUHV�TXH�SHUWHQHFHQ�D�ODV�JHQHUDFLRQHV�

GH� %DE\� %RRPHUV �QDFLGRV� HQWUH� ���� \� ������� HQ� XQD� PHQRU� SURSRUFLyQ� \� ORV� GH� OD�

*HQHUDFLyQ�; �QDFLGRV�HQWUH������\������� FRQ�HVWXGLDQWHV�TXH�VRQ�GH�OD�*HQHUDFLyQ�<�R�

WDPELpQ�GHQRPLQDGD�³0LOOHQQLDOV´ �QDFLGRV�HQWUH����� \��������TXH�VH�FDUDFWHUL]DQ�SRU�VHU�

QDWLYRV� GLJLWDOHV� �,QWHUQDWLRQDO� (GXFDWLRQ� $GYLVRU\� %RDUG� ������� /DV� FDUDFWHUtVWLFDV�

VRFLDOHV��HFRQyPLFDV� FXOWXUDOHV \�WHFQROyJLFDV GH�FDGD�JHQHUDFLyQ�KXPDQD�WLHQHQ�PXFKDV�

YDULDQWHV�HQ�IXQFLyQ�GHO�SDtV�R�UHJLyQ�GH�RULJHQ��OR�TXH�GD�OXJDU�WDPELpQ�D�YDULDQWHV�HQ�ORV�

REMHWLYRV�� YDORUHV�� IRUPDV� GH� SHQVDU�� VHQWLU�� SUHIHUHQFLDV� \� PRWLYDFLRQHV� HQWUH� FDGD�

JHQHUDFLyQ HQ�UHODFLyQ�D�ORV�SURFHVRV�GH�DSUHQGL]DMH�
/D�GLQiPLFD�HGXFDWLYD�HQ�ODV�DXODV XQLYHUVLWDULDV KD�FDPELDGR�PiV�GUiVWLFDPHQWH�GHVGH�TXH�

ORV� ³0LOOHQQLDOV´ FRPHQ]DURQ� D LQFRUSRUDUVH� D� ORV� VLVWHPDV� HVFRODUHV GH� HGXFDFLyQ�

VXSHULRU��(Q�HO�SURFHVR�GH�IRUPDFLyQ�DFDGpPLFD�D�QLYHO�VXSHULRU��HO�SURIHVRU�XQLYHUVLWDULR�

GHEH� LQFRUSRUDU� GLPHQVLRQHV� LPSRUWDQWHV� HQ� VX� URO� GRFHQWH� FRPR�PRWLYDGRU�� IDFLOLWDGRU��

OtGHU�� RUJDQL]DGRU� HYDOXDGRU \� FRRUGLQDGRU�� TXH� OH� SHUPLWDQ� GHVDUUROODU� GH� PDQHUD� PiV�

HIHFWLYD�VX�ODERU �9LOOD�������� (Q�HVWH�WUDEDMR�VH�SDUWH�GH�OD�SUHPLVD�GH�TXH��SDUD�WHQHU�XQ�

PHMRU�GHVHPSHxR�DFDGpPLFR�\�DSUHQGL]DMH�VLJQLILFDWLYR�EDMR�HO�QXHYR�PRGHOR�HGXFDWLYR�HQ�

DVLJQDWXUDV� GH� PDWHPiWLFDV� TXH� VRQ� XQ� VRSRUWH� IXQGDPHQWDO� HQ� OD� IRUPDFLyQ� FRPR�

LQJHQLHUR��VH�UHTXLHUH�WDPELpQ�GH�XQ�DOWR�JUDGR�GH�PRWLYDFLyQ�SRU�SDUWH�GHO�HVWXGLDQWH� (V�

GHFLU�� TXH� GH�PDQHUD� FRPSOHPHQWDULD� VH� FRQMXJD� HO� QXHYR� URO� GHO� SURIHVRU� FRPR� JXtD� \�

PRWLYDGRU� \�GHO� HVWXGLDQWH� FRPR� JHVWLRQDGRU�GH� VX� FRQRFLPLHQWR D�SDUWLU� GH� DXWRFRQWURO��

DXWRPRWLYDFLyQ \� DXWRGLVFLSOLQD�� 1R� REVWDQWH�� HQ� HO� FRQWH[WR� HGXFDWLYR� XQLYHUVLWDULR HQ�
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0p[LFR�\�HQ�HO�(VWDGR�GH�+LGDOJR HQ�OR�SDUWLFXODU��HO�HPSOHR�GH�HVWUDWHJLDV�GH�PRWLYDFLyQ

SDUD�DSUHQGHU�PDWHPiWLFDV�QR�VRQ�OD�SUiFWLFD�FRP~Q��QL�SRU�SDUWH�GH�ORV�SURIHVRUHV��QL�GH�

ORV�PLVPRV�HVWXGLDQWHV�

(Q� XQ� HVWXGLR� UHDOL]DGR� SRU� HO� ,QVWLWXWR� 1DFLRQDO� SDUD� OD� (YDOXDFLyQ� GH� OD� (GXFDFLyQ

�,1((��TXH� WXYR�FRPR�SURSyVLWR� LGHQWLILFDU�DTXHOODV�YDULDEOHV�GH� OD�HVFXHOD�TXH�SXGLHUDQ�

D\XGDU� D FRPSUHQGHU� ODV� GLIHUHQFLDV� HQ� ORV� QLYHOHV� GH� ORJUR� HGXFDWLYR�� HQ (VSDxRO� \� HQ�

0DWHPiWLFDV�� GH� ORV� HVWXGLDQWHV� TXH� WHUPLQDQ� OD� SULPDULD� \� OD VHFXQGDULD� HQ� 0p[LFR��

FRQVLGHUDQGR�VXV�FDUDFWHUtVWLFDV VRFLDOHV�H�LQGLYLGXDOHV��VH�KDFH�QRWDU�TXH�ODV LQDVLVWHQFLDV�

GHO� GRFHQWH�� OD� PRWLYDFLyQ� GHO� DOXPQR \� HO� HTXLSDPLHQWR� HVFRODU LPSDFWDQ� PiV� HQ� HO�

DSUHQGL]DMH�GH�ODV�0DWHPiWLFDV�TXH�GHO�(VSDxRO �%DFNKRII��%RX]DV��&RQWUHUDV��+HUQiQGH]

\� *DUFtD�� ������ /D� FRQVLGHUDFLyQ� GH� OD� PRWLYDFLyQ� GHO� HVWXGLDQWH FRPR� XQD� YDULDEOH�

UHOHYDQWH� GH� DQiOLVLV� HQ� HO� DVSHFWR� LQGLYLGXDO� GHQRWD� OD� LPSRUWDQFLD� GH� HVWH� IDFWRU� SDUD�

ORJUDU� XQ� EXHQ� GHVHPSHxR� DFDGpPLFR� \� UHGXFLU� ODV� WDVDV� GH� GHVHUFLyQ� \� UHSUREDFLyQ� (Q�

GLFKR�HVWXGLR�VH�PHQFLRQD�DGHPiV�TXH� ORV�GRFHQWHV�\� ODV�HVFXHODV�YDUtDQ�HQ�VX�KDELOLGDG

SDUD� ORJUDU� TXH� ORV� HVWXGLDQWHV� YDORUHQ� OD� LPSRUWDQFLD� GHO� HVWXGLR� \ VXV� FRQVHFXHQFLDV��

VREUH� WRGR� HQ� HO� FDVR�GHO� VDOyQ�GH� FODVHV�� GRQGH HV� QHFHVDULR�TXH� HO� HVWXGLDQWH� HVWp� ELHQ�

PRWLYDGR� SDUD� ORJUDU� DSUHQGL]DMHV VLJQLILFDWLYRV�� 'H� LJXDO� IRUPD� HQ� GLFKR� LQIRUPH� VH�

GHVWDFD� TXH� OD� KDELOLGDG� TXH� WHQJD� FDGD� GRFHQWH� SDUD� JHQHUDU HVWD� PRWLYDFLyQ� FRQ� VXV�

DOXPQRV� UHVXOWD� GH� SULPRUGLDO� LPSRUWDQFLD� SDUD HO� ORJUR� GH� ORV� REMHWLYRV HGXFDWLYRV

�%DFNKRII��HW�DO���������

'H� DFXHUGR� D ORV� UHVXOWDGRV� GDGRV� D� FRQRFHU� HQ� HO� DxR� ������ FRUUHVSRQGLHQWHV� D� OD�

DSOLFDFLyQ�GH�OD�SUXHED�3/$1($ �3ODQ�1DFLRQDO�SDUD�OD�(YDOXDFLyQ�GH�ORV�$SUHQGL]DMHV�

UHDOL]DGD SRU� HO� ,QVWLWXWR� 1DFLRQDO� SDUD� OD� (YDOXDFLyQ� GH� OD� (GXFDFLyQ� �,1((�� \� OD�

6HFUHWDUtD� GH� (GXFDFLyQ� 3~EOLFD� �6(3�� GH� 0p[LFR�� HO� ��� GH� ORV� HVWXGLDQWHV� TXH�

ILQDOL]DURQ� VX� HGXFDFLyQ� PHGLD� VXSHULRU� WXYLHURQ� 
GHILFLHQWHV
� KDELOLGDGHV� PDWHPiWLFDV��
GDGR�TXH������GH� ORV� MyYHQHV�VH�XELFDQ�HQ�HO�QLYHO� ,�\�������HVWiQ�HQ�HO�QLYHO� ,, �/HyQ��

������ /R� DQWHULRU� UHIOHMD� SDUD� HO� FDVR� GH� 0p[LFR�� XQD� SUREOHPiWLFD� GH� GHILFLHQFLD�

IRUPDWLYD�HQ�HO�FDPSR�GH�ODV�PDWHPiWLFDV�TXH�VH�WUDVODGD�GH�XQ�QLYHO�HGXFDWLYR�D�RWUR��HQ�

IRUPD� DVFHQGHQWH� $GHPiV� LQFLGH� HQ� OD� GHVHUFLyQ� \� UHSUREDFLyQ� HVFRODU�� TXH HV� XQ�

IHQyPHQR�TXH�FDGD�YH]�DGTXLHUH�GLPHQVLRQHV�PiV VLJQLILFDWLYDV HQ�OR�VRFLDO�\�HFRQyPLFR�

(Q�HO�FDVR�GH� ORV�HVWXGLDQWHV�GH�,QJHQLHUtD� ,QGXVWULDO�H� ,QJHQLHUtD�&LYLO�GH� OD�8QLYHUVLGDG�

$XWyQRPD�GHO�(VWDGR�GH�+LGDOJR��VH�WLHQH�TXH�HQ�SURPHGLR�HO�����GH�HVWXGLDQWHV�GH�HVDV�

FDUUHUDV�QR�DFUHGLWDURQ�ODV�PDWHULDV�GH�3UHFiOFXOR��&iOFXOR�'LIHUHQFLDO�H�,QWHJUDO��$OJHEUD�

OLQHDO�\�3UREDELOLGDG�\�(VWDGtVWLFD�HQ�HO�SHUtRGR�����������

(Q� (VSDxD�� WDPELpQ� VH� REVHUYDQ� SUREOHPDV� FRQ� OD� HQVHxDQ]D� \� DSUHQGL]DMH� GH� ODV�

PDWHPiWLFDV�� \D� TXH� DOJXQRV� H[SHUWRV� FRPR� $JXVWtQ� &DUULOOR�� VHFUHWDULR� JHQHUDO� GH� OD�

)HGHUDFLyQ�(VSDxROD� GH� 6RFLHGDGHV� GH�3URIHVRUHV� GH�0DWHPiWLFDV�� KDQ� H[SUHVDGR� TXH� HO�



'LVHxR�GH�XQ�PRGHOR�WHyULFR�FRQFHSWXDO�GH�HVWUDWHJLDV�SDUD�PRWLYDFLyQ�FRPR�DSR\R�DO�DSUHQGL]DMH�
GH�ODV�PDWHPiWLFDV
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PRGHOR� WUDGLFLRQDO� GH� HQVHxDQ]D� GH� ODV� PDWHPiWLFDV� HQ� OD� 6HFXQGDULD� QR� HV� HIHFWLYR� \�

JHQHUD�DYHUVLyQ��VLWXDFLyQ�JHQHUDGD�GHELGR�D�TXH�HO�SURJUDPD�DFDGpPLFR�HVWi�PX\�FHQWUDGR�

HQ�HO�FiOFXOR��HQ�OD�SDUWH�PiV�DEVWUDFWD�GH�ODV�PDWHPiWLFDV�\�PXFKRV�DOXPQRV�QR�HQWLHQGHQ�

SDUD�TXp�VLUYHQ��DGHPiV�GH�TXH�ODV�IRUPDV�GH�HQVHxDQ]D�OLPLWDQ�XQ�PD\RU�SURWDJRQLVPR�D�

ORV�DOXPQRV�D�WUDYpV�GH�OD�H[SHULPHQWDFLyQ��7RUUHV���������

-XDUH]�\�/LPyQ���������FRQVLGHUDQ�TXH�HQ�ORV�HVWXGLRV�GH�QLYHO�VXSHULRU�� OD�PRWLYDFLyQ�HV�

XQD� SDUWH� IXQGDPHQWDO� HQ� HO� SURFHVR� HQVHxDQ]D�DSUHQGL]DMH�� \D� TXH� VLQ� XQD� DGHFXDGD�

PRWLYDFLyQ� QR� KDEUi� UHVXOWDGRV� HQ� HO� DSUHQGL]DMH�� DGHPiV� GH� WRPDU� HQ� FXHQWD� TXH� OD�

PRWLYDFLyQ�GHEH�FRUUHVSRQGHU�D�ORV�LQWHUHVHV�GH�ORV�DOXPQRV��HV�GHFLU��QR�GHEH�VHU�JHQpULFD�

(VWRV�PLVPRV�DXWRUHV�WDPELpQ�KDFHQ�QRWDU�WUHV�DVSHFWRV�LPSRUWDQWHV�HQ�WRUQR�DO�WHPD�GH�OD�

HQVHxDQ]D� GH� ODV�PDWHPiWLFDV�� D��(O� DSUHQGL]DMH� GH� ODV�PDWHPiWLFDV� GHEH� VHU� XQ� SURFHVR�

FUHDWLYR�\ H[SOLFDWLYR�GH�OD�UHDOLGDG��E��/RV�GRFHQWHV�HVWiQ�HQ�OD�REOLJDFLyQ�GH�DGHFXDU DG�

KRF OD� PHWRGRORJtD� HPSOHDGD KDVWD� HO� PRPHQWR� SDUD� LPSDUWLU OD� DVLJQDWXUD� GH� ODV�

PDWHPiWLFDV��\�F��$ QLYHO�GH�OD�HGXFDFLyQ VXSHULRU�VH�GHEH�LQYHVWLJDU�DFHUFD�GH�WpFQLFDV�GH�

PRWLYDFLyQ�HQ�PDWHPiWLFDV TXH�SXHGDQ�VHU�HQVHxDGDV�D�ORV�SURIHVRUHV�GH�WRGRV�ORV�QLYHOHV�

SDUD�VHU DSOLFDGDV HQ�ODV DXODV �-XDUH]�\�/LPyQ�������� 6LQ�HPEDUJR��D�QLYHO�XQLYHUVLWDULR�VH�

FDUHFH�GH�PHGLRV R�PRGHORV TXH�IDFLOLWHQ�HO�URO�GH�PRWLYDGRU�SRU�SDUWH�GHO�GRFHQWH�\�VLUYDQ�

D� VX� YH]� GH� JXtD� SDUD� ORV� HVWXGLDQWHV SDUD� TXH� SXHGDQ� DSOLFDU� WpFQLFDV� TXH� ORV� D\XGHQ� D�

DXWRPRWLYDUVH� 6H�KDFH�QHFHVDULR�HQWRQFHV��GLVHxDU�XQ�PRGHOR�GH�HVWUDWHJLDV�GH�PRWLYDFLyQ�

TXH� VLUYD� GH� FRPSOHPHQWR� DO� FRQMXQWR� GH� HVWUDWHJLDV� GH� PHMRUD� LPSOHPHQWDGDV� HQ� OD�

HQVHxDQ]D�GH�ODV PDWHPiWLFDV�

(O� URO� GH�PRWLYDGRU� SDUD� HO� DSUHQGL]DMH� FRPR� ELHQ� VHxDOD� 9LOOD� ������� HV� XQD� DFWLYLGDG�

SUHSRQGHUDQWH� HQ� OD� QXHYD� SUDFWLFD� GRFHQWH�� SRU� OR� TXH� YDOH� OD� SHQD� GLVHxDU� \� SRQHU� HQ�

SUiFWLFD�XQ�PRGHOR�GH�HVWUDWHJLDV�GH�PRWLYDFLyQ�TXH�FRQVLGHUH�HO�FRQWH[WR�VRFLRFXOWXUDO�\�

IDPLOLDU� GH� ORV� HVWXGLDQWHV�� 3RU� OR� WDQWR�� HO� REMHWLYR� GH� HVWH� WUDEDMR� GH� LQYHVWLJDFLyQ� HV�
SURSRQHU�XQ�PRGHOR�WHyULFR�FRQFHSWXDO�GH�HVWUDWHJLDV�TXH�D\XGHQ�D�ORV�HVWXGLDQWHV�D�GLULJLU�

\�HQHUJL]DU�VX�FRQGXFWD�KDFLD�OD�PHMRUD�GH�VX�SURSLR�UHQGLPLHQWR�DFDGpPLFR�HQ�ODV�PDWHULDV�

GH�PDWHPiWLFDV�

(Q�UHODFLyQ�FRQ�HO�REMHWLYR�TXH�VH�SHUVLJXH��VH�FRQVLGHUD�TXH� OD� LQYHVWLJDFLyQ�HV�GH�QLYHO�

GHVFULSWLYR��\D�TXH�FDUDFWHUL]D�XQ�IHQyPHQR�R�VLWXDFLyQ�FRQFUHWD�LQGLFDQGR�UDVJRV�SURSLRV�

\�GLIHUHQFLDGRUHV�� FRQ� OD� LQWHQFLyQ�GH�FRQRFHU� OD� VLWXDFLyQ�SUHGRPLQDQWH�SRU�PHGLR�GH� OD�

GHVFULSFLyQ� GH� ODV� DFWLYLGDGHV�� REMHWRV�� SURFHVRV� \� VXMHWRV� SDUD� OD� LGHQWLILFDFLyQ� GH� ODV�

UHODFLRQHV� TXH� H[LVWHQ� HQWUH� GRV� R� PiV� FRQVWUXFWRV� �&RRN� \� 5HLFKDUGW�� ������ 0�QFK� \�

ÈQJHOHV�� ������ +HUQiQGH]�� HW� DO��� ������ (O� PRGHOR� SURSXHVWR� HV� VXVFHSWLEOH� GH�

FRQWUDVWDFLyQ�HPStULFD�HQ�HVWXGLRV�SRVWHULRUHV��TXH�VH�SUHWHQGHQ�UHDOL]DU�XQD�YH]�DSOLFDGR�

HQ�ODV�DXODV�
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6H�FRQVLGHUD�TXH�HVWH�WUDEDMR�WLHQH�LPSRUWDQFLD�\�XWLOLGDG�SDUD�ORV�HVWXGLDQWHV�GH�LQJHQLHUtD�

LQGXVWULDO�� LQJHQLHUtD� FLYLO� R� FDUUHUDV� DILQHV� GH� LQJHQLHUtD�� DVt� FRPR� SDUD� ORV� GRFHQWHV� GH�

DVLJQDWXUDV�GH�PDWHPiWLFDV�TXH�DSR\DQ�HQ� OD� IRUPDFLyQ�GH�HVWRV�HVWXGLDQWHV��GDGR�TXH�HO�

HQWHQGLPLHQWR�\�GRPLQLR�GH�ORV�FRQFHSWRV�\�PpWRGRV�XVDGRV�HQ� OD�VROXFLyQ�GH�SUREOHPDV�

FRQ� SHQVDPLHQWR� PDWHPiWLFR� UHTXLHUH� GH� XQD� DOWD� GRVLV� GH� PRWLYDFLyQ� LQWHUQD� SDUD� VX�

DSURSLDFLyQ�\�SXHVWD�HQ�SUiFWLFD�

3DUD�HODERUDU�HO�PRGHOR�YLVXDO�SURSXHVWR�VH�XWLOL]y�XQ�PRGHOR�GH LQYHVWLJDFLyQ�HQFXDGUDGR�

HQ�HO�SDUDGLJPD�FXDOLWDWLYR��TXH�VH�FDUDFWHUL]D�SRU�TXH�HO� LQYHVWLJDGRU�YH�HO�HVFHQDULR�\�D�

ODV�SHUVRQDV�HQ�XQD�SHUVSHFWLYD�KROtVWLFD�� VH� VLJXH�XQ�GLVHxR�GH� LQYHVWLJDFLyQ� IOH[LEOH�� VH�

XVD� HO�PpWRGR� LQGXFWLYR� \� VH� FRQVLGHUD�TXH� WRGDV� ODV�SHUVSHFWLYDV� VRQ� YDOLRVDV� �7D\ORU�\�

%RJGDQ�� ������� 'H� DFXHUGR� FRQ� 9DOOHV� �FLWDGR� HQ� %ROVHJXt� \� )XJXHW� 6PLWK�� ������� OD�

PHWRGRORJtD� FXDOLWDWLYD� WLHQH� XQD� OyJLFD� TXH� VLJXH� XQ� SURFHVR�� GRQGH� D� SDUWLU� GH� XQD�

H[SHULHQFLD�VH�WUDWD�GH�LQWHUSUHWDU�HO�FRQWH[WR�EDMR�GLYHUVRV�SXQWRV�GH�YLVWD�\�VX�GLVHxR�HVWi�

DELHUWR�D�OD�LQYHQFLyQ��FUHDWLYLGDG���OD�REWHQFLyQ�GH�GDWRV�DO�GHVFXEULPLHQWR�\�HO�DQiOLVLV�D�

OD�LQWHUSUHWDFLyQ��DVSHFWRV�FRQ�ORV�TXH�VH�FRQFXHUGD�SDUD�HO�GLVHxR�GH�pVWD�LQYHVWLJDFLyQ�

3ULPHUDPHQWH�� VH� XWLOL]y� OD� UHYLVLyQ� GRFXPHQWDO� GH� PRGHORV� GH� PRWLYDFLyQ� SDUD� HO�

DSUHQGL]DMH� HQ� HVWXGLDQWHV� \� FRPR� DSR\R� VH� HPSOHy� OD� WpFQLFD� GH� DQiOLVLV� GH� FRQWHQLGR�

�PpWRGR� SDUD� HVWXGLDU� \� DQDOL]DU� ORV� GRFXPHQWRV GH� XQD� IRUPD� VLVWHPiWLFD�� REMHWLYD� \�

FXDQWLWDWLYD�� \� OD� PHWRGRORJtD� FRPSDUDGD� OR� FXDO� SHUPLWLy� UHIOH[LRQDU� VREUH� HO� WHPD� \�

SODQWHDU�ORV�WySLFRV EiVLFRV�D�VHU�LQFOXLGRV HQ�HO�PRGHOR��&RPR�VRSRUWH�SDUD�HO�GLVHxR�GHO�

PRGHOR� YLVXDO�� VH� XWLOL]DURQ� ODV� SURSXHVWDV� GH� 1RYDN� \�*RZLQ� ������� SDUD� KDFHU�PDSDV�

FRQFHSWXDOHV�\�GH�%X]DQ��������SDUD�UHDOL]DU�PDSDV�PHQWDOHV��(O�PpWRGR�JHQHUDO�GH�GLVHxR�

HPSOHDGR�SDUD�HVWUXFWXUDU�HO�PRGHOR�FRQVLVWLy GH�FXDWUR�IDVHV��D��,GHQWLILFDFLyQ�GH�ODV�LGHDV�

SULQFLSDOHV�� E�� &RQVWUXFFLyQ� GHO� ERVTXHMR� GH� LGHDV�� F�� ,QWHJUDFLyQ� GH� ORV� ERVTXHMRV� GH�

LGHDV��\�G��7UD]R�ILQDO�GHO�PRGHOR�YLVXDO�

(Q� 0p[LFR� FRPR� HQ� RWURV� SDtVHV� ODWLQRDPHULFDQRV� VH� YLYH� XQD� FULVLV� HGXFDWLYD� TXH� VH�

YLVXDOL]D� GH� PDQHUD� SDUWLFXODU HQ� DOWRV� QLYHOHV� GH� UHSUREDFLyQ�� UHSHWLFLyQ� \� GHVHUFLyQ�

HVFRODU� FDXVDGDV� GH� PDQHUD� LPSRUWDQWH SRU� OD� HVFDVD� PRWLYDFLyQ�HVWtPXOR� GHO� DOXPQR��

SODQHV�GH�HVWXGLR UtJLGRV \ XQ�HQWRUQR�VRFLRHFRQyPLFR�TXH�SURYHH�XQ�FOLPD�QHJDWLYR�SDUD

XQ�EXHQ�DSUHQGL]DMH�HQ�JHQHUDO�\�GH�ODV�PDWHPiWLFDV HQ�OR�SDUWLFXODU��/R�DQWHULRU�IDYRUHFH�

OD�GHVPRWLYDFLyQ�HQ�HO�HVWXGLDQWH�\�HVWR�D�VX�YH]�JHQHUD�HO�VHQWLPLHQWR�GH� LQIHULRULGDG�GH�

TXH� ODV�PDWHPiWLFDV�VRQ� ODV�PDWHULDV PiV�GLItFLOHV�\�TXH� VyOR�VRQ�FRPSUHQGLGDV \�XVDGDV

SRU�ORV�DOXPQRV�PiV�FDSDFHV�H�LQWHOLJHQWHV �-XiUH]�\�/LPyQ��������

(O�SURIHVRU�XQLYHUVLWDULR�TXH�LPSDUWH�DVLJQDWXUDV�GH�PDWHPiWLFDV�HQ�ORV�SULPHURV�VHPHVWUHV�

GH OD�FDUUHUD�VH�HQIUHQWD�WDPELpQ D�XQD�ODUJD�FDGHQD�GH�GLVWRUVLRQHV��GHILFLHQFLDV�\�DYHUVLyQ�



'LVHxR�GH�XQ�PRGHOR�WHyULFR�FRQFHSWXDO�GH�HVWUDWHJLDV�SDUD�PRWLYDFLyQ�FRPR�DSR\R�DO�DSUHQGL]DMH�
GH�ODV�PDWHPiWLFDV
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KDFLD� ODV� PDWHPiWLFDV� IRUPDGD� GHVGH� OD� HGXFDFLyQ� EiVLFD� KDVWD� HO� QLYHO� PHGLR� VXSHULRU��

GRQGH� HO� GRFHQWH� GH� HVRV� QLYHOHV� FXPSOH� FRQ� OD� HQVHxDQ]D� \� DSOLFDFLyQ� GH� XQ� SURJUDPD�

SHUR�QR�OHV�EULQGD�D�ORV�DOXPQRV�OD LOXVWUDFLyQ�GH OD�DSOLFDFLyQ�\�XWLOLGDG�GH�ODV�PDWHPiWLFDV�

HQ� OD� YLGD� UHDO�� QL� FyPR� VH� LQWHUUHODFLRQD FRQ� ODV� GHPiV� FLHQFLDV�� UHSLWLHQGR HQ�PXFKRV�

FDVRV�HVWDV�H[SHULHQFLDV�HQ�ORV�QLYHOHV�VLJXLHQWHV��OR TXH�OOHYD�D�ORV�DOXPQRV�D�FRQFOXLU�TXH�

HV�PiV�HIHFWLYR DSUHQGHUVH�GH�PHPRULD�ODV�IyUPXODV�TXH�GHVDUUROODU�XQ�SHQVDPLHQWR�OyJLFR

\� DQDOtWLFR�� (VD� VLWXDFLyQ� SURYRFD� TXH� OD� JUDQ PD\RUtD� GH� ORV� HVWXGLDQWHV� JHQHUH� OD�

FRVWXPEUH� GH� VyOR� SUHRFXSDUVH� SRU� DFUHGLWDU ODV� DVLJQDWXUDV� GH� PDWHPiWLFDV� GHMDQGR� GH�

ODGR� OD ILQDOLGDG EiVLFD GH� HVWD� iUHD�� OD FXDO� HV�TXH� HO� DOXPQR GHVDUUROOH� OD� FDSDFLGDG�GH�

DQDOL]DU�\�WHQHU�XQ�SHQVDPLHQWR�FUtWLFR �-XiUH]�\�/LPyQ��������

'HULYDGR�GH�OR�DQWHULRU��VH�FRQVLGHUD�QHFHVDULR�TXH�ORV�HVWXGLDQWHV�UHFLEDQ�XQ�UHIRU]DPLHQWR�

FRQWLQXR�H�LQWHQVR�GXUDQWH�ORV�SULPHURV�SHULRGRV�HVFRODUHV�D�VX�LQJUHVR�HQ�OD�XQLYHUVLGDG��

GH�PRGR�TXH�WHQJDQ�OD�PRWLYDFLyQ�VXILFLHQWH�SDUD�HO�HVWXGLR�GH�ODV�PDWHPiWLFDV�\�JHQHUHQ�

XQD�PRWLYDFLyQ� LQWUtQVHFD �TXH�SURFHGH�GHO� SURSLR� VXMHWR EDVDGD� HQ� HPRFLRQHV�SRVLWLYDV�

TXH� OHV� SHUPLWD� SHUFLELU R� H[SHULPHQWDU TXH� VRQ� FRPSHWHQWHV �$UDQD��0HLOiQ��*RUGLOOR \

&DUUR�� ������� 3DUD� HOOR� HV� LPSRUWDQWH� TXH� ODV WDUHDV� DVLJQDGDV OHV� SHUPLWDQ HMHUFLWDU� VXV�

SURSLDV�SRVLELOLGDGHV�VLQ�DEXUULPLHQWR�QL�DQVLHGDG��DXPHQWDQGR�VX�DXWRHVWLPD�\�FRQILDQ]D�

(O�WHQHU�VLHPSUH�OD�GLVSRVLFLyQ�D�HIHFWXDU�WRGR�DTXHOOR�TXH�FRQGX]FD�DO�FXPSOLPLHQWR�GH�ODV�

PHWDV�DFDGpPLFDV�UHTXLHUH�GH�LQWHUpV \ GH�YROXQWDG SRU�SDUWH�GHO�HVWXGLDQWH� /D�PRWLYDFLyQ�

VH�GHILQH�FRPR�XQ�HVWDGR�SVLFRDIHFWLYR�SRVLWLYR�\�SHUVLVWHQWH�HQ�HO�WLHPSR�UHODFLRQDGR�FRQ�

ORV�HVWXGLRV��TXH�VH�FDUDFWHUL]D�SRU�YLJRU�R�HQHUJtD�SDUD�HVWXGLDU�\�DSUHQGHU��D�SHVDU�GH�ORV�

FRQWUDWLHPSRV� \� GLILFXOWDGHV�� FRQOOHYD� GHGLFDFLyQ� H� LPSOLFDFLyQ� HQ� ORV� HVWXGLRV� \�

DFWLYLGDGHV�GH�OD�FDUUHUD��\�FRQFHQWUDFLyQ�\�IHOLFLGDG�GXUDQWH�HO�GHVHPSHxR�GH�OD�DFWLYLGDG�

DFDGpPLFD��6FKDXIHOL��HW�DO��������� 3DUD�$MHOOR���������OD�PRWLYDFLyQ�VH�HQWLHQGH�FRPR�OD�

WUDPD� TXH� VRVWLHQH� HO� GHVDUUROOR� GH� DFWLYLGDGHV� TXH� VRQ� VLJQLILFDWLYDV� SDUD� OD� SHUVRQD�

0\HUV��������LQGLFD�TXH�OD�PRWLYDFLyQ�HV�OD�QHFHVLGDG�R�HO�GHVHR�TXH�GLULJH�\�HQHUJL]D�OD�

FRQGXFWD�KDFLD�XQD�PHWD� /D�PRWLYDFLyQ�VH�SXHGH�FRQVLGHUDU�FRPR�HO�PRWRU�TXH�PXHYH�D�

XQD�SHUVRQD�D�UHDOL]DU�R�QR�FLHUWDV�DFWLYLGDGHV�HQ�IXQFLyQ�GH�REMHWLYRV�DXWRHVWDEOHFLGRV��SRU�

OR�TXH�HVWH�HOHPHQWR�HV�LPSRUWDQWH�SDUD�FXPSOLU�FRQ�ODV�PHWDV�TXH�VH�WHQJDQ��3RU� WDQWR� VH�

FRQVLGHUD�TXH�HV QHFHVDULR�TXH HO�HVWXGLDQWH WHQJD�FODURV� VXV�REMHWLYRV�DFDGpPLFRV� \�XQD�

ILORVRItD� GH� YLGD� TXH� OH� SHUPLWD� FDQDOL]DU� WRGD� VX� HQHUJtD� \� IRFDOL]DU� VX� PHQWH� D� OD�

UHDOL]DFLyQ�GH�DFWLYLGDGHV�SURGXFWLYDV HQ�HO�SODQR�DFDGpPLFR�

2WUR�HOHPHQWR�TXH�UHSUHVHQWD�XQ�PRWRU�SDUD�OD�PRWLYDFLyQ��HV�OD�LQWHJUDFLyQ�GHO�HVWXGLDQWH�

D�OD�LQVWLWXFLyQ�FRPR�WDO��SDUD�VHQWLUVH�PLHPEUR�GH�OD�FRPXQLGDG�XQLYHUVLWDULD�\�HQ�OD�TXH�HO�

SURIHVRU� MXHJD� XQ� URO� LPSRUWDQWH�� (Q� HVWH� VHQWLGR�� VH� FRPSDUWH OR� SODQWHDGR� SRU 7LQWR

�FLWDGR�SRU )RQVHFD�\�*DUFtD�������� TXH�KDFH�QRWDU�TXH�FXDQGR�XQ�HVWXGLDQWH�XQLYHUVLWDULR

QR�WLHQH�FODUR�VX�REMHWLYR��PHWD \ SODQ�GH�YLGD��HV PiV�GLItFLO�TXH�SHUPDQH]FD�\�FRQFOX\D�

VXV� HVWXGLRV� /DV� PHWDV� \� ORV� FRPSURPLVRV� TXH� VH� SODQWHD� XQ� HVWXGLDQWH� DO� LQLFLR� GH� VX�

IRUPDFLyQ� XQLYHUVLWDULD� LPSDFWDQ�GLUHFWDPHQWH� VREUH� ODV� LQWHUDFFLRQHV�TXH�JHQHUD� FRQ� ORV�
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VLVWHPDV�DFDGpPLFRV�\�VRFLDOHV�GH�OD�LQVWLWXFLyQ�H�LQFLGHQ�WDPELpQ�HQ�VX�LQWHJUDFLyQ�D�pVWRV

�)RQVHFD� \� *DUFtD�� ������ 3RU� WDQWR�� VH� KDFH� QHFHVDULR� XQ� PRGHOR� GH� HVWUDWHJLDV� GH�

PRWLYDFLyQ�TXH�FRQWULEX\D�D�TXH�ORV�HVWXGLDQWHV�GHILQDQ�R�UHGHILQDQ�VXV�PHWDV�DFDGpPLFDV�

\�VX�SODQ�GH�YLGD��HV�GHFLU�TXH�UHDOLFHQ�XQD�SODQHDFLyQ�GH�VX�SURSLR�GHVDUUROOR�DFDGpPLFR�

'H�DFXHUGR�D�6DQWURFN �FLWDGR�SRU�1DUDQMR�������� H[LVWHQ�WUHV�SHUVSHFWLYDV�UHVSHFWR�GH OD�

PRWLYDFLyQ�� D�� &RQGXFWLVWD� TXH� HQIDWL]D� TXH� ODV� UHFRPSHQVDV PRWLYDQ� OD� FRQGXFWD \�

GLULJHQ� OD� DWHQFLyQ� GH ODV� SHUVRQDV� KDFLD� DFFLRQHV� DGHFXDGDV� \� OD GLVWDQFLDQ� GH� ODV�

LQDGHFXDGDV�� E��+XPDQLVWD�� TXH� GHVWDFD� OD� FDSDFLGDG� KXPDQD SDUD� FUHFHU�� ODV� FXDOLGDGHV�

SHUVRQDOHV� \� OD OLEHUWDG� GH� HOHFFLyQ�� \� F�� &RJQLWLYD�� TXH� KDFH� pQIDVLV� HQ� ODV� LGHDV� \�

FRQVLGHUD�TXH�OR�TXH�OD�SHUVRQD SLHQVD�TXH�SXHGH�RFXUULU�HV�LPSRUWDQWH SRUTXH�GHWHUPLQD�OR�

TXH�RFXUUH�

(Q� HO� FDPSR� GH� ODV� WHRUtDV� GH� OD� PRWLYDFLyQ� OD� UHYLVLyQ� GRFXPHQWDO� SHUPLWLy� LGHQWLILFDU�

RFKR� WHRUtDV�� 3DUD� HVWH� WUDEDMR VH� FRQVLGHUDQ� GH� XWLOLGDG� GRV WHRUtDV�� /D� SULPHUD� HV OD�

SURSXHVWD� SRU� $OGHUIHU� �FLWDGR� SRU� 6KHUPHUKR�UQ�� ������� TXH VH� GHQRPLQD� 7HRUtD� GH�

-HUDUTXtD�(5*��FX\DV�VLJODV�HQ�LQJOHV�VLJQLILFDQ��([LVWHQFLD��5HODFLyQ�\�&UHFLPLHQWR���TXH�

SHUWHQHFH�D� OD�SHUVSHFWLYD +XPDQLVWD \� VH� IXQGDPHQWD�HQ� OD�7HRUtD�GH� OD MHUDUTXtD�GH� ODV�

QHFHVLGDGHV�GH�0DVORZ \�OD�VHJXQGD�HV�OD�7HRUtD�GH�([SHFWDWLYDV�GH�9URRP��TXH�SHUWHQHFH�

D�OD�SHUVSHFWLYD�&RJQLWLYD��1DUDQMR��������

/D� 7HRUtD� (5*� VRVWLHQH� TXH� ODV� SHUVRQDV� WLHQHQ� WUHV� FRQMXQWRV� EiVLFRV� GH� QHFHVLGDGHV

SUHVHQWHV GH� IRUPD VLPXOWiQHD�� HVWDV� VRQ�� QHFHVLGDG� GH� H[LVWHQFLD� �GHVHRV� PDWHULDOHV� \�

ILVLROyJLFRV�� QHFHVLGDG�GH�UHODFLyQ��UHODFLRQHV�FRQ�RWUDV�SHUVRQDV��TXH�EXVFD�VDWLVIDFHU�HO�

FRPSDUWLU SHQVDPLHQWRV�\�VHQWLPLHQWRV��\� OD� QHFHVLGDG�GH�FUHFLPLHQWR��TXH�PRWLYDQ�D� ODV�

SHUVRQDV�D�FDPELDUVH D�Vt�PLVPDV�HQ�IRUPD�SURGXFWLYD�\�FUHDWLYD���/D�WHRUtD�(5* HV�PiV�

FRQVLVWHQWH� FRQ� HO� FRQRFLPLHQWR� TXH� VH� WLHQH� DFHUFD� ODV� GLIHUHQFLDV� LQGLYLGXDOHV� HQWUH� OD�

JHQWH�� \D� TXH� YDULDEOHV� FRPR� OD� HGXFDFLyQ�� ORV� DQWHFHGHQWHV� IDPLOLDUHV� \� HO� DPELHQWH�
FXOWXUDO� SXHGHQ� PRGLILFDU� OD� LPSRUWDQFLD� R� OD� IXHU]D� LPSXOVRUD� TXH� WLHQH� XQ� JUXSR� GH�

QHFHVLGDGHV�SDUD�XQ�LQGLYLGXR�GHWHUPLQDGR��/R�DQWHULRU SODQWHD�D�ORV�LQGLYLGXRV�XQD�OXFKD�

LQWHUQD�D�HIHFWR�GH�HVWDEOHFHU FyPR�SXHGHQ�VHU�VDWLVIHFKDV�SDUD�ORJUDU�XQ�QLYHO�ySWLPR�GH

PRWLYDFLyQ �6KHUPHUKRUQ��������1DUDQMR��������

/D�7HRUtD�GH�([SHFWDWLYDV�GH�9URRP��FRQVLGHUD�TXH�ODV�SHUVRQDV VH�PRWLYDQ�D�UHDOL]DU�FRVDV�

\� HVIRU]DUVH SRU� ORJUDU� XQ� DOWR� GHVHPSHxR� SDUD DOFDQ]DU� XQD� PHWD� VL� FUHHQ� HQ� VX� YDORU

�9DOHQFLD�� VL HVWiQ� VHJXUDV� GH� TXH� OR� TXH� KDUiQ� FRQWULEXLUi D� ORJUDUOD �([SHFWDWLYD� \� VL�

VDEHQ�TXH�XQD�YH]�TXH DOFDQFHQ�OD�PHWD�UHFLELUiQ�XQD�UHFRPSHQVD �,QVWUXPHQWDOLGDG�� GH�WDO�

PDQHUD� TXH� HO� HVIXHU]R� UHDOL]DGR KD� YDOLGR� OD� SHQD �1DUDQMR�� ������ /D� 7HRUtD� GH�

([SHFWDWLYDV� IXH� HQULTXHFLGD� FRQ�SURSXHVWDV� GH�3RUWHU� \�/DZOHU� �)XQGDFLy�)DFWRU�+XPD��

����� \� SURSRQHQ TXH� OD� IXHU]D� GH� OD� PRWLYDFLyQ� GH� XQD� SHUVRQD� HQ� XQD� VLWXDFLyQ�
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GHWHUPLQDGD HTXLYDOH�DO�SURGXFWR�HQWUH�HO�YDORU�TXH�OD�SHUVRQD�OH�DVLJQD�D�OD UHFRPSHQVD�\�

OD�H[SHFWDWLYD�GH�VX�SRVLEOH�ORJUR��

$�SDUWLU�GH�XQD�E~VTXHGD�\�UHYLVLyQ�GRFXPHQWDO�HQ IXHQWHV�ELEOLRJUiILFDV�\�HOHFWUyQLFDV VH�

LGHQWLILFDURQ� FXDWUR� PRGHORV� TXH� HVWiQ� HQIRFDGRV� D� OD� PRWLYDFLyQ� DFDGpPLFD�� (VWRV�

PRGHORV� VRQ�� 0RGHOR� GH� 0RWLYDFLyQ� 086,&� �H0SRZHUPHQW�� 8VHIXOQHVV�� 6XFFHVV��

,QWHUHVW�� DQG�&DULQJ��GHVDUUROODGR�SRU� -RQHV� �-RQHV�������� -RQHV�������� -RQHV��/L� \�&UX]��

������� HO� 0RGHOR� GH� *HVWLyQ� GH� 5HFXUVRV� +XPDQRV� R� +XPDQ� 5HVRXUFH� 0DQDJHPHQW�

�+50�� DSOLFDGR� D� OD� HQVHxDQ]D� SURSXHVWR� SRU� 6SLOMDN�� 6ODGROMHY�� 5L]PDXO� \� .UQDMVNL�

�������� HO�0RGHOR� 7$5*(7� �7DVN�� $XWKRULW\�� 5HFRJQLWLRQ�� *URXSLQJ�� (YDOXDWLQJ�7LPH��

GHVDUUROODGR�SRU�$PHV�\�(SVWHLQ��'HHPHU��������%RZOHU��������6HLIHUW��������%UDLWKZDLWH��

6SUD\� \� :DUEXUWRQ�� ������� \� HO� 0RGHOR� GH� 'LVHxR� 0RWLYDFLRQDO� $5&6 �$WWHQWLRQ��

5HOHYDQFH��&RQILGHQFH��DQG�6DWLVIDFWLRQ��GLVHxDGR�SRU�.HOOHU��'HPSVH\�\�-RKQVRQ��������

0DUVKDOO�\�:LOVRQ��������

$�SDUWLU�GH�OD�UHYLVLyQ�GH�ORV�PRGHORV�HQXQFLDGRV�VH�UHDOL]y�XQ�HMHUFLFLR�GH�FRPSDUDFLyQ GH�

ODV� HVWUDWHJLDV� SURSXHVWDV�� (O� Q~PHUR GH� FDWHJRULDV� R� GLPHQVLRQHV� TXH� FRQWHPSOD� FDGD�

PRGHOR�GLILHUH�HQWUH�HOORV��SHUR�VH�SXHGH�UHFRQRFHU�OD�VHPHMDQ]D�TXH�H[LVWH�HQWUH�DOJXQDV�GH�

ODV�HVWUDWHJLDV�SURSXHVWDV�SRU�ORV�DXWRUHV�HQ�ORV�FXDWUR�PRGHORV�UHYLVDGRV�

(Q� OD� 7DEOD� �� VH� PXHVWUDQ� ODV� GLPHQVLRQHV� R� FDWHJRUtDV� GH� ORV� PRGHORV� GH� PRWLYDFLyQ�

LGHQWLILFDGRV�� PLVPDV� TXH� VH� KDQ� DJUXSDGR� SRU� FRORUHV� GH� DFXHUGR� D� OD� VLPLOLWXG� TXH� VH�

REVHUYD�HQWUH�HOODV�
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H SRZHUHG
H SRGHUDPLHQWR

�7HQHU�OD�FDSDFLGDG�GH�
WRPDU�GHFLVLRQHV�VREUH�
DOJXQRV�DVSHFWRV�GH�VX�

DSUHQGL]DMH�

�8VR�GH�GLIHUHQWHV�
KDELOLGDGHV��LGHQWLILFDFLyQ�

FRQ�OD�WDUHD��VLJQLILFDGR�GH�OD�
WDUHD��DXWRQRPtD�\�
UHWURDOLPHQWDFLyQ�

DVN
DUHD

�'LVHxR�GH�
DFWLYLGDGHV GH�
DSUHQGL]DMH��

WWHQWLRQ
WHQFLyQ

�&DSWXUDU�HO�LQWHUpV�GHO�
HVWXGLDQWH��HVWLPXODQGR�

OD�FXULRVLGDG�SDUD�
DSUHQGHU�

VHIXOQHVV
WLOLGDG

�(QWHQGHU�SRU�TXp�OR�TXH�
HVWiQ�DSUHQGLHQGR�HV�~WLO�
SDUD�VXV�PHWDV�D�FRUWR�R�

ODUJR�SOD]R�

�&LUFXORV�GH�&RQWURO�GH�
&DOLGDG��UHFRQRFLPLHQWR�GH�
SUREOHPDV�\�QHFHVLGDGHV��
GLVHxR�GH�VROXFLRQHV�

XWKRULW\
XWRULGDG

�'HVDUUROOR�GHO�
VHQWLGR�GH�FRQWURO�
SHUVRQDO��WRPD�GH�
GHFLVLRQHV \�GH
LQGHSHQGHQFLD�

HOHYDQFH
HOHYDQFLD

�6DWLVIDFHU�ODV�
QHFHVLGDGHV�\�PHWDV�GHO�
DOXPQR� ORJUDQGR�XQ�
UHVXOWDGR�SRVLWLYR�

XFFHVV
e[LWR

�&UHHU TXH�VH�SXHGH�WHQHU�
p[LWR�VL�VH�KDFH�HO�
HVIXHU]R�UHTXHULGR�

�(VWDEOHFLPLHQWR�GH�PHWDV�\�
REMHWLYRV��GHILQLFLyQ�GH�
PpWRGRV�GH�HYDOXDFLyQ�

HFRJQLWLRQ
HFRQRFLPLHQWR

�8VR�GH�LQFHQWLYRV�
\�SUHPLRV
IRUPDOHV�H�
LQIRUPDOHV��
WDQJLEOHV�H�
LQWDQJLEOHV�

RQILGHQFH
RQILDQ]D

�$\XGDU�D�FRQVWUXLU�OD�
FUHHQFLD�GH�TXH VH
WHQGUi�p[LWR�\�GDU�DO�
HVWXGLDQWH�HO�FRQWURO�
VREUH�VX�p[LWR�

QWHUHVW
QWHUpV

�(VWDU�LQWHUHVDGR�HQ�HO�
FRQWHQLGR�\�ODV�
DFWLYLGDGHV�GH�
LQVWUXFFLyQ�

�'HOHJDFLyQ�GH�WDUHDV�\�
(PSRGHUDPLHQWR�

URXSLQJ
JUXSDFLyQ

�&ULWHULRV�SDUD�OD�
VHOHFFLyQ�\�

FRQILJXUDFLyQ�GH�
JUXSRV�GH�WUDEDMR�

DWLVIDFWLRQ
DWLVIDFFLyQ

�5HIRU]DU�ORV�ORJURV�
FRQ�UHFRPSHQVDV�
LQWHUQDV���H[WHUQDV�

DULQJ
XLGDGR

�&UHHU�TXH�HO�SURIHVRU�\�
ORV�FRPSDxHURV�GH�JUXSR�
VH�SUHRFXSDQ�SRU�VX�
DSUHQGL]DMH�\�FRPR�

SHUVRQD�

�(VWDEOHFLPLHQWR�GH�YDORUHV��
FUHHQFLDV�\�XQD�YLVLyQ�

FRPSDUWLGD�

YDOXDWLRQ
YDOXDFLyQ

�(VWiQGDUHV�GH�
GHVHPSHxR�
FRQVLGHUDGRV�
LPSRUWDQWHV \�
PpWRGRV�GH�

HYDOXDFLyQ�GHO�
DSUHQGL]DMH�

�(VWDU�SUHSDUDGR�SDUD�DFWXDU�
FRQ�H[FHOHQFLD��WRPDU�

LQLFLDWLYD��DVXPLU�ULHVJRV \�
UHVSRQVDELOLGDG��DGDSWDUVH�DO�
FDPELR��WRPDU�GHFLVLRQHV�\�

WUDEDMDU�HQ�HTXLSR�

LPH
LHPSR

�5LWPR�GH�
DSUHQGL]DMH�

�(QIRTXH�HQ�FXDWUR�
SHUVSHFWLYDV��&OLHQWH��
,QWHUQD��,QQRYDFLyQ�\�

$SUHQGL]DMH�\�)LQDQFLHUD�
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8Q�HOHPHQWR� LPSRUWDQWH� HQ� HO�PDQHMR�GH� VLVWHPDV� \� XVR�GHO� SHQVDPLHQWR� VLVWpPLFR� HV� HO�

FRQFHSWR�GH�PRGHOR��(WLPROyJLFDPHQWH��PRGHOR�SURYLHQH�GHO� LWDOLDQR�PRGHOOR�� \�pVWH�GHO�

ODWtQ�PRGXOXV� �PROGH��PyGXOR��� TXH�TXLHUH� GHFLU� FDQWLGDG� TXH� VLUYH� GH� PHGLGD� R� WLSR�GH�

FRPSDUDFLyQ�� SHUR� VX�XVR� HQ� HO� iPELWR�GH� ORV� VLVWHPDV� VH� UHILHUH� D� XQD� DEVWUDFFLyQ�GH� OD�

UHDOLGDG�TXH�VLUYH�SDUD�H[DPLQDU�ODV�UHODFLRQHV�HQWUH�IDFWRUHV�FRQVLGHUDGRV�LPSRUWDQWHV�HQ�

HO� IXQFLRQDPLHQWR� GH� XQ� VLVWHPD� �$QGHU�(JJ�� ������� &KHVQXW� ������� FLWDGR� SRU�:LOVRQ�

��������GHILQH�XQ�PRGHOR�FRPR�XQD�UHSUHVHQWDFLyQ�FXDOLWDWLYD�R�FXDQWLWDWLYD�GH�XQ�SURFHVR�

R XQD� WHQWDWLYD�TXH�PXHVWUD� ORV�HIHFWRV�GH�DTXHOORV� IDFWRUHV�TXH� VRQ� LPSRUWDQWHV�SDUD� ORV

SURSyVLWRV� TXH� VH� FRQVLGHUDQ�� 3DUD� &KHFNODQG� ������ XQ� PRGHOR� HV� XQD� FRQVWUXFFLyQ�

LQWHOHFWXDO�\�GHVFULSWLYD�GH�XQD�HQWLGDG�HQ�OD�FXDO�DO�PHQRV�XQ�REVHUYDGRU�WLHQH�XQ�LQWHUpV�\�

KDFH� QRWDU� TXH� HO� REVHUYDGRU� TXL]i� GHVHH� UHODFLRQDU� HO� PRGHOR� \� GH� VHU� DGHFXDGR�� ORV�

PHFDQLVPRV� GH� HVWH� FRQ� ORV� REVHUYDEOHV� HQ� HO� PXQGR��:LOVRQ� ������� GHILQH� XQ� PRGHOR�

FRPR�OD�LQWHUSUHWDFLyQ�H[SOtFLWD�GH�OR�TXH�XQD�SHUVRQD�HQWLHQGH�GH�XQD�VLWXDFLyQ�R�WDQ�VROR�

GH� ODV� LGHDV�GH�XQD�SHUVRQD� DFHUFD�GH� HVD� VLWXDFLyQ��'LFKR�PRGHOR�SXHGH� H[SUHVDUVH� FRQ�

PDWHPiWLFDV�� VtPERORV�� R� SDODEUDV�� SHUR� HQ� HVHQFLD� HV� XQD� GHVFULSFLyQ� GH� HQWLGDGHV��

SURFHVRV� R� DWULEXWRV� \� ODV� UHODFLRQHV� HQWUH� HOORV�� (O� PRGHOR� SXHGH� VHU� SUHVFULSWLYR� R�

LOXVWUDWLYR��SHUR�VREUH�WRGR��GHEH�VHU�~WLO��:LOVRQ��������

$� SDUWLU� GH� ODV� GHILQLFLRQHV� DQWHULRUHV� VH� SXHGH� HQWRQFHV� GHFLU� TXH�� XQ� PRGHOR� HV� XQD�

UHSUHVHQWDFLyQ�DEVWUDFWD�GH�XQ�VLVWHPD�R�XQD�GHVFULSFLyQ�VLPSOLILFDGD�GH�XQ�VLVWHPD�\�GH�

VXV�HOHPHQWRV�TXH�VLUYH�FRPR�SDWUyQ�R�JXtD�GH�DFWXDFLyQ�R�FRPSRUWDPLHQWR�SDUD�LPLWDUOR�R�

UHSURGXFLUOR��(Q�HVWH�WUDEDMR�ORV�DXWRUHV�WRPDQ FRPR�UHIHUHQWH�FRQFHSWXDO�GH�OR�TXH�HV�XQ�

PRGHOR OR�SURSXHVWR�SRU�&KHFNODQG�\�:LOVRQ��

(O� DQiOLVLV� UHDOL]DGR� \� PRVWUDGR� HQ� OD� 7DEOD� ��� GD� FXHQWD� GH� ODV� FDUDFWHUtVWLFDV� \�

FRPSRQHQWHV�GH�FDGD�XQR�GH�ORV�PRGHORV�GH�PRWLYDFLyQ�GHVFULWRV�HQ�HOOD��PLVPRV�TXH�VRQ�

XVDGRV� FRPR� EDVH� SDUD� JHQHUDU� XQ PRGHOR� WHyULFR� \� YLVXDO� GHQRPLQDGR� 0RGHOR�
(QWUHOD]DGR� GH� (VWUDWHJLDV� GH�0RWLYDFLyQ �0((0��� (O�PRGHOR LQWHJUD� EDMR� XQ� HQIRTXH�

VLVWpPLFR� ODV�HVWUDWHJLDV�GH�GLFKRV�PRGHORV�FRQVLGHUDGDV�SRU� ORV�DXWRUHV�FRPR� FODYH�SDUD�

JHQHUDU� OD� PRWLYDFLyQ� DFDGpPLFD� HQ� ORV� HVWXGLDQWHV�� /DV� HVWUDWHJLDV� VHOHFFLRQDGDV� VRQ��

'LVHxR� GH� OD� DFWLYLGDG�� 8WLOLGDG� GHO� FRQRFLPLHQWR�� 5HFRQRFLPLHQWR�� ,QWHUpV��

(PSRGHUDPLHQWR�� 3ODQHDFLyQ� SDUD� HVWDEOHFHU� REMHWLYRV \� PHWDV�� $JUXSDPLHQWR� \�

&RQILDQ]D� $GHPiV�VH�LQFOX\HQ�FLQFR HVWUDWHJLDV�DGLFLRQDOHV�SDUD�JHQHUDU�PRWLYDFLyQ�TXH�

VXUJHQ�GH�OD�UHYLVLyQ�ELELORJUiILFD D�WUDYpV�GH�XQ�HMHUFLFLR�GH�VtQWHVLV�LQGXFFLyQ��TXH�VRQ�

7HFQRLQWHOHFWR� TXH� VH� UHILHUH� D� XVDU� ODV� WHFQRORJtDV�GH� LQIRUPDFLyQ� \� FRPXQLFDFLyQ�SDUD�

PHMRUDU�OD�LQWHOLJHQFLD \�SRWHQFLDU�OD�FDSDFLGDG�FHUHEUDO��HMHUFLWDU OD�FDSDFLGDG�GH�DQiOLVLV�\�

VtQWHVLV XWLOL]DQGR�ODV�KHUUDPLHQWDV�WHFQROyJLFDV�GLVSRQLEOHV�R�TXH�VH�WLHQHQ�DO�DOFDQFH�
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3DVLyQ� TXH�VH�RULHQWD�D�HQFRQWUDU�ORV�WHPDV�TXH�FDXWLYDQ�R�DWUDSDQ�\�SHUPLWH�RFXSDUVH�HQ�

WDUHDV�SDUD�LPSXOVDU OD�PHPRULD�\�OD�FUHDWLYLGDG��PDQWHQHU�HO�HQWXVLDVPR SRU�GHVDUUROODU�HO�

SURSLR�WDOHQWR�

6RFLDOL]DFLyQ�LQWHOHFWLYD��HQIRFDGD�D�SHQVDU�R�UHIOH[LRQDU FROHFWLYDPHQWH��FRPSDUWLU� LGHDV��

LQWHUDFWXDU� FRQ� ORV� GHPiV� SDUD� IRPHQWDU� \� UHIRU]DU� HO� FRQRFLPLHQWR�� DVt� FRPR� HVWLPXODU�

SURFHVRV�GH�HPSDWtD�

6HQWLGR�GH�SHUWHQHQFLD��TXH� VH�RULHQWD�D�FRQWUXLU� XQD�FRPXQLGDG�DSUHQGL]DMH�DFWLYR HQ� OD�

TXH� VH� JHQHUH� VROLGDULGDG� \� DSR\R HQ� HO� SURFHVR� GH� FRPSUHQVLyQ� GHO� FRQRFLPLHQWR�� DVt�

FRPR� HQ� HO� GHVDUUROOR� SHUVRQDO�� 6H� EXVFD� HVWDEOHFHU� UHODFLRQHV� GH� DIHFWR \� HPSDWtD� TXH�

IDFLLWHQ�OD�LQWHUDFFLyQ�HQWUH�ORV�LQGLYLGXRV��DOXPQR�DOXPQR��DOXPQR�SURIHVRU��

&XULRVLGDG��TXH�EXVFD�JHQHUDU�XQD�DFWLWXG�H[SORUDGRUD�H�LQFHQWLYDU�XQD�DFWLWXG�RULHQWDGD�D�

FRPSURPHWHUVH� FRQ� OD� ³GLYHUVLGDG� FRJQLWLYD´ SDUD WHQHU� DFWLYLGDG� PHQWDO� GLIHUHQWH D� OR�

FRWLGLDQR�\ URPSHU�ODV�UXWLQDV��DWUHYHUVH�D�FRPHWHU�HUURUHV�SDUD�FRPSUHQGHU PHMRU�

(O� PRGHOR� SURSXHVWR� EXVFD� JHQHUDU� OD� PD\RU� VLQHUJLD� SRVLEOH� HQWUH� ODV� HVWUDWHJLDV� SDUD�

ORJUDU� XQ� PHMRU� GHVHPSHxR� DFDGpPLFR� \� WUDWD� GH� SUR\HFWDU� SRU� PHGLR� GH� VX� HVWUXFWXUD�

YLVXDO� OD� LPSRUWDQFLD� GHO� HQWUHOD]DPLHQWR�TXH�GHEHQ� WHQHU� ODV� HVWUDWHJLDV�GH�PRGR�TXH� OD�

DSOLFDFLyQ�GH�ODV�PLVPDV�VHD�GLQiPLFR��FRQWLQXR�\�IOH[LEOH��(Q�HO�FHQWUR�GHO�PRGHOR�YLVXDO�

VH�XELFD�HO�FRPSRQHQWH�GH�6RFLDOL]DFLyQ�LQWHOHFWLYD TXH�HV�XQD�HVWUDWHJLD�HMH�SDUD�IDFLOLWDU�

OD�LQWHUDFFLyQ�\�DSOLFDFLyQ�GH�ODV�GHPiV�HVWUDWHJLDV��YHU�)LJXUD����
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(Q�HO�GLVHxR�GHO�0RGHOR�(QWUHOD]DGR�GH�(VWUDWHJLDV�GH�0RWLYDFLyQ �0((0� VH�KD�XWLOL]DGR�

WDPELpQ� OD�SVLFRORJtD�GHO�FRORU� WRPDQGR�FRPR�EDVH�HO� WUDEDMR GH�OD�SVLFyORJD�\�VRFLRORJD�

+HOOHU� �������� TXH� HVWXGLy� ODV� DVRFLDFLRQHV� HQWUH� FRORUHV� \ VHQWLPLHQWRV� HQ� OD� VRFLHGDG�

DOHPDQD� (VWH� ~OWLPR� IDFWRU� FRQVLGHUDGR� HQ� HO� GLVHxR� GHO�PRGHOR� VH� XWLOL]D� SDUD� TXH� ORV�

HOHPHQWRV�R�FRPSRQHQWHV�GHO�PLVPR�JHQHUHQ�LQIOXHQFLD�HQ�ODV�HPRFLRQHV�GH�SURIHVRUHV�\�

HVWXGLDQWHV�KDFLD�OD�PRWLYDFLyQ �QDUDQMD���OD�FRQFHQWUDFLyQ �YHUGH� \�OD�SURGXFWLYLGDG �D]XO�

DFDGpPLFD�

/D�IXQFLyQ�GH�ODV�LQVWLWXFLRQHV�GH�HGXFDFLyQ�VXSHULRU HV��HQWUH�RWUDV��EULQGDU�XQD�IRUPDFLyQ�

LQWHJUDO� \�GH�FDOLGDG�� SRU� OR� WDQWR� VH�FRQVLGHUD�TXH�HV IXQFLyQ� WDPELpQ�GH� ODV PLVPDV��HO�

EXVFDU�ORV�PHFDQLVPRV�SDUD�TXH�HVWD�VH�ORJUH��(O�GRFHQWH�WLHQH�XQ�SDSHO�PX\�VLJQLILFDWLYR�

HQ�OD�IRUPDFLyQ�GH�KiELWRV \�PRWLYDFLyQ�GH�ORV�HVWXGLDQWHV� 3RU�FRQVLJXLHQWH��HO�SURFHVR�GH�

HQVHxDQ]D�DSUHQGL]DMH� GHEH� VHU� JHVWLRQDGR� FRQ� DVHUWLYLGDG SRU� SDUWH� GHO� GRFHQWH� GH�

PDWHPiWLFDV�� (VWR� LPSOLFD� HVWDEOHFHU� HVWUDWHJLDV GH� PRWLYDFLyQ� TXH� LQIOX\DQ� HQ HO

FRPSRUWDPLHQWR�GH� ORV�HVWXGLDQWHV�SDUD�TXH�SXHGDQ� VHU�HILFLHQWHV�HQ� OD� UHDOL]DFLyQ GH VXV�

DFWLYLGDGHV��\�OHV�SHUPLWD�XQ�PHMRU�GHVHPSHxR�DFDGpPLFR��DSURSLDFLyQ�GHO�FRQRFLPLHQWR�\�

GRPLQLR�GH�ORV�WHPDV�

$� SDUWLU� GH� OD� UHYLVLyQ� GRFXPHQWDO� UHDOL]DGD� \� GHO� SURFHVR� GH� GLVHxR� GHO�PRGHOR� WHyULFR�

FRQFHSWXDO� GH� HVWUDWHJLDV� SURSXHVWR�� VH FRQVLGHUD� TXH� ODV� iUHDV� DFDGpPLFDV� TXH� LPSDUWHQ�

SURJUDPDV� HGXFDWLYRV� GH� LQJHQLHUtD� UHTXLHUHQ GLVHxDU� H� LPSDUWLU FXUVRV� SDUD� GHVDUUROODU�

KDELOLGDGHV�VRFLR�HPRFLRQDOHV��TXH�OHV�SHUPLWDQ�D�ORV�DOXPQRV�FRQWURODU�VHQWLPLHQWRV�FRPR�

HVWUpV��IUXVWUDFLyQ�R�DQVLHGDG�\�HQIRFDUVH�HQ�HVWXGLDU�

(O�PRGHOR�UHVXOWDQWH�LQWHJUD�HOHPHQWRV��HVWUDWHJLDV��GH�FXDWUR�PRGHORV GH�PRWLYDFLyQ�SDUD�

HVWXGLDU�\�DSUHQGHU��086,&��+50��7$5*(7�\�$5&6���DGHPiV�GH�RWUDV�FLQFR�HVWUDWHJLDV

TXH�WUDWDQ�GH�UHVSRQGHU�D�ORV�HQWRUQRV�\�FDUDFWHUtVWLFDV�GH�ORV�HVWXGLDQWHV�GH�OD�JHQHUDFLyQ�

0LOOHQLDO��(O�0RGHOR�(QWUHOD]DGR�GH�(VWUDWHJLDV�GH�0RWLYDFLyQ �0((0�� VH�KD�RULHQWDGR�
KDFLD� HO� DSUHQGL]DMH� GH� ODV� PDWHPiWLFDV� SRU� VHU� ODV� DVLJQDWXUDV� GH� HVWD� iUHD� ODV� TXH�

SUHVHQWDQ�XQ�PD\RU�tQGLFH�GH�UHSUREDFLyQ�HQ�ORV�SULPHURV�VHPHVWUHV�GH�ODV�OLFHQFLDWXUDV�HQ�

LQJHQLHUtD�LQGXVWULDO�H�LQJHQLHUtD�FLYLO� /D�SXHVWD�HQ�SUiFWLFD�GHO�PRGHOR�VHUi�XQD�DFWLYLGDG�

TXH�KDEUi�TXH�DQDOL]DU�HQ�IXWXURV�WUDEDMRV�SDUD�YDORUDU�VX�LPSDFWR�\�HILFDFLD�HQ�OD�PHMRUD�

GH ORV�QLYHOHV�GH�PRWLYDFLyQ�GH�ORV�HVWXGLDQWHV�

/D� UHYLVLyQ� GH� ORV� PRGHORV� GH� PRWLYDFLyQ� GHVFULWRV� WDPELpQ� UHYHOD� OD� LPSRUWDQFLD� TXH�

WLHQHQ� DOJXQRV� IDFWRUHV� GH� RUGHQ� LQWUtQVHFR� YLQFXODGRV FRQ� ORV� DOXPQRV�� PLVPRV� TXH�

SXHGHQ� SDUDOHODPHQWH� FRQGLFLRQDU� OD�PDQHUD� HQ� TXH� GHEDQ� DERUGDUVH� ODV� HVWUDWHJLDV� SDUD�

TXH� OD� DFWLYLGDG� GRFHQWH� VH� DGDSWH� D� ORV� IDFWRUHV� GH� FRQWLQJHQFLD GHWHFWDGRV� D� QLYHO� GH�

JUXSR� \� HQ� OR� LQGLYLGXDO� /RV� FRPSRQHQWHV� GHO� PRGHOR� VH� KDQ� FRQFHSWXDOL]DGR� FRPR�

HVWUDWHJLDV��TXH�DSOLFDGDV�GH�PDQHUD�DUWLFXODGD�\�KROtVWLFD�SXHGHQ�FRQWULEXLU�D�GLVPLQXLU�OD�

UHSUREDFLyQ� \�PHMRUDU� HO� UHQGLPLHQWR� DFDGpPLFR� HQ� ODV� DVLJQDWXUDV� GH� PDWHPiWLFDV� \� GH�
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RWUDV� iUHDV� GHO� FRQRFLPLHQWR� (O�PRGHOR� LQWHJUD� WDPELpQ� DVSHFWRV� GHO� XVR� GHO� FRORU� SDUD�

HVWLPXODU� ODV� HPRFLRQHV� SRVLWLYDV� KDFLD� HO� DSUHQGL]DMH�� )LQDOPHQWH�� HO� PRGHOR� WUDWD� GH�

UHIOHMDU HO�FDUiFWHU�VLVWpPLFR�GH�OD�DFWLYLGDG�GRFHQWH�\�OD� IRUPDFLyQ�GH�UHFXUVRV KXPDQRV��

DVt� FRPR� GH� OD� LQWHUDFFLyQ� QHFHVDULD� HQWUH� ODV� HVWUDWHJLDV� FRQVLGHUDGDV� HQ� SURFHVRV� GH�

DSUHQGL]DMH�� 3RU� RWUD� SDUWH�� VH� FRQVLGHUD� TXH� OD� DSOLFDFLyQ� GHO� PRGHOR� GHEH� HVWDU�

LPSUHJQDGD SRU� XQD� ILORVRItD� EDVDGD� HQ� YDORUHV FRPR� OD� KRQHVWLGDG�� HO� UHVSHWR� \� OD�

WROHUDQFLD SDUD IRPHQWDU�OD�PRWLYDFLyQ�GHO�DOXPQR�

$MHOOR��$��0����������/D�PRWLYDFLyQ�SDUD�DSUHQGHU��(Q�&��3RQWHFRUYR��&RRUG����0DQXDO�GH�

SVLFRORJtD�GH�OD�HGXFDFLyQ��(VSDxD��3RSXODU�

$QGHU� (JJ�� (�� �������� 0pWRGRV� \� WpFQLFDV� GH� LQYHVWLJDFLyQ� VRFLDO�� 9RO�� ,�� DFHUFD� GHO�

FRQRFLPLHQWR�\�GHO�SHQVDU�FLHQWtILFR��%XHQRV�$LUHV��*UXSR�(GLWRULDO�/XPHQ�

$UDQD��-��0���0HLOiQ��-��-��*���*RUGLOOR��)���&DUUR��-����������(VWUDWHJLDV�PRWLYDFLRQDOHV�\�GH�

DSUHQGL]DMH�SDUD�IRPHQWDU�HO�FRQVXPR�UHVSRQVDEOH�GHVGH�OD�(VFXHOD��5HYLVWD�(OHFWUyQLFD�GH�

0RWLYDFLyQ�\�(PRFLyQ�������������������

%DFNKRII� (VFXGHUR�� (��� %RX]DV� 5LDxR�� $��� &RQWUHUDV�� &��� +HUQiQGH]�� (�� \� *DUFtD�� 0��

�������� )DFWRUHV� HVFRODUHV� \� DSUHQGL]DMH� HQ� 0p[LFR�� (O� FDVR� GH� OD� HGXFDFLyQ� EiVLFD��

0p[LFR��,QVWLWXWR�1DFLRQDO�SDUD�OD�(YDOXDFLyQ�GH�OD�(GXFDFLyQ�

%ROVHJXt��0��\�)XJXHW�6PLWK��$����������&RQVWUXFFLyQ�GH�XQ�PRGHOR�FRQFHSWXDO�D�WUDYpV�GH�

OD�LQYHVWLJDFLyQ�FXDOLWDWLYD��6DSLHQV��5HYLVWD�8QLYHUVLWDULD�GH�,QYHVWLJDFLyQ����������������

%RZOHU�� 0�� �������� ³7KH� LQIOXHQFH� RI� WKH� 7$5*(7� PRWLYDWLRQDO� FOLPDWH� VWUXFWXUHV� RQ�

SXSLO� SK\VLFDO� DFWLYLW\� OHYHOV� GXULQJ� \HDU� �� DWKOHWLFV� OHVVRQV´� HQ� %ULWLVK� (GXFDWLRQDO�

5HVHDUFK�$VVRFLDWLRQ�$QQXDO�&RQIHUHQFH��8QLYHUVLW\�RI�0DQFKHVWHU������6HSWHPEHU�������

'LVSRQLEOH� HQ� �KWWS���ZZZ�OHHGV�DF�XN�HGXFRO�GRFXPHQWV��������SGI!� >&RQVXOWD�� ��� GH�

PDU]R�GH�����@�

%UDLWKZDLWH�� 5��� 6SUD\�� &�� 0�� \� :DUEXUWRQ�� 9�� (�� �������� 0RWLYDWLRQDO� FOLPDWH�
LQWHUYHQWLRQV� LQ� SK\VLFDO� HGXFDWLRQ�� $�PHWD�DQDO\VLV�� 3V\FKRORJ\� RI� 6SRUW� DQG� ([HUFLVH��

���������������

%X]DQ��7����������(O�/LEUR�GH�ORV�0DSDV�PHQWDOHV��%DUFHORQD��(GLFLRQHV�8UDQR�

&KHFNODQG�� 3�� �������� 3HQVDPLHQWR� GH� 6LVWHPDV�� 3UiFWLFD� GH� 6LVWHPDV�� 0p[LFR�� *UXSR�

1RULHJD�(GLWRUHV�

&KHVQXW��+����������6\VWHPV�(QJLQHHULQJ�7RROV��1XHYD�<RUN��-RKQ�:LOH\�

&RRN�� 7�'�� \� 5HLFKDUGW�� &K�� 6�� �������� 0pWRGRV� FXDQWLWDWLYRV� \� FXDOLWDWLYRV� HQ�

LQYHVWLJDFLyQ�HYDOXDWLYD��0DGULG��(VSDxD��0RUDWD�
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'HHPHU��6��$����������8VLQJ�DFKLHYHPHQW�JRDO�WKHRU\�WR�WUDQVODWH�SV\FKRORJLFDO�SULQFLSOHV�

LQWR�SUDFWLFH�LQ�WKH�VHFRQGDU\�FODVVURRP��$PHULFDQ�6HFRQGDU\�(GXFDWLRQ��������������

'HPSVH\��-��9��\�-RKQVRQ��5��%����������7KH�GHYHORSPHQW�RI�$5&6�JDPLQJ�VFDOH��-RXUQDO�

RI�,QVWUXFWLRQDO�3V\FKRORJ\������������������

)RQVHFD�� *�� \� *DUFtD�� )�� �������� 3HUPDQHQFLD� \� DEDQGRQR� GH� HVWXGLRV� HQ� HVWXGLDQWHV�

XQLYHUVLWDULRV��XQ�DQiOLVLV�GHVGH�OD�WHRUtD�RUJDQL]DFLRQDO��5HYLVWD�GH�OD�(GXFDFLyQ�6XSHULRU��

�����������±���

)XQGDFLy�)DFWRU�+XPD�� ��������8QLGDG�GH�&RQRFLPLHQWR�± 7HRUtDV� VREUH� OD� �PRWLYDFLyQ��

5HFXSHUDGR� GH� �KWWSV���IDFWRUKXPD�RUJ�DWWDFKPHQWVBVHFXUH�DUWLFOH�������

WHRULHVBVREUHBODBPRWLYDFLRBFDVW�SGI!��>&RQVXOWD�����GH�DEULO�GH�����@�

+HOOHU��(����������3VLFRORJtD�GHO�FRORU��FyPR�DFW~DQ�ORV�FRORUHV�VREUH�ORV�VHQWLPLHQWRV�\�OD�

UD]yQ��(VSDxD��*XVWDYR�*LOL��6��/�

+HUQiQGH]�� 5��� )HUQiQGH]�� &�� \� %DSWLVWD�� 3�� �������� 0HWRGRORJtD� GH� OD� LQYHVWLJDFLyQ��

�4XLQWD�HGLFLyQ���0p[LFR��0F*UDZ�+LOO�

,QWHUQDWLRQDO�(GXFDWLRQ�$GYLVRU\�%RDUG�� ��������/HDUQLQJ� LQ� WKH� ��VW� &HQWXU\��7HDFKLQJ�

7RGD\¶V� 6WXGHQWV� RQ� 7KHLU� 7HUPV�� :KLWH� 3DSHU�� &(57,3257�� 'LVSRQLEOH� HQ�

�KWWSV���ZZZ�FHUWLSRUW�FRP�3RUWDO�&RPPRQ�'RFXPHQW/LEUDU\�,($%B:KLWHSDSHU�������S

GI!�>&RQVXOWD�����GH�PD\R�GH�����@�

-RQHV�� %��'�� ��������0RWLYDWLQJ� 6WXGHQWV� WR� (QJDJH� LQ� /HDUQLQJ�� 7KH�086,&�0RGHO� RI�

$FDGHPLF�0RWLYDWLRQ��,QWHUQDWLRQDO�-RXUQDO�RI�7HDFKLQJ�DQG�/HDUQLQJ�LQ�+LJKHU�(GXFDWLRQ��

���������������

-RQHV��%��'�� ��������8VHU�JXLGH� IRU� DVVHVVLQJ� WKH� FRPSRQHQWV�RI� WKH�086,&��0RGHO� RI�

0RWLYDWLRQ��5HFXSHUDGR�GH��KWWS���ZZZ�WKH086,&PRGHO�FRP!��>&RQVXOWD�����GH�PD\R�GH�

����@�

-RQHV��%��'���/L��0��� \�&UX]�� -��0�� ��������$�&URVV�&XOWXUDO�9DOLGDWLRQ�RI� WKH�086,&��

0RGHO� RI� $FDGHPLF� 0RWLYDWLRQ� ,QYHQWRU\�� (YLGHQFH� IURP� &KLQHVH��� DQG� 6SDQLVK�

�6SHDNLQJ�8QLYHUVLW\�6WXGHQWV��,QWHUQDWLRQDO�-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\�����������

�����GRL�����������LMHS�����������

-XiUH]�'XUiQ��%��\�/LPyQ�5REOHV��2����������/DV�PDWHPiWLFDV�\�HO�HQWRUQR�VRFLRHFRQyPLFR�

FRPR� FDXVD� GH� GHVHUFLyQ� HVFRODU� HQ� HO� QLYHO�PHGLR� VXSHULRU� HQ�0p[LFR��0XOWLGLVFLSOLQD��

5HYLVWD�HOHFWUyQLFD�GH�OD�)DFXOWDG�GH�(VWXGLRV�6XSHULRUHV�$FDWOiQ�������������5HFXSHUDGR�

GH��KWWS���UHYLVWDV�XQDP�P[�LQGH[�SKS�PXOWLGLVFLSOLQD�DUWLFOH�YLHZ������!��>&RQVXOWD����GH�

DEULO�GH�����@�
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/HyQ�� 0�� ������� $JRVWR�� ���� &RQ� EDMR� QLYHO� HQ� PDWHPiWLFDV�� HO� ���� GH� DOXPQRV� GH�

EDFKLOOHUDWR��(O�)LQDQFLHUR��5HFXSHUDGR�GH��KWWS���ZZZ�HOILQDQFLHUR�FRP�P[�QDFLRQDO�FRQ�

EDMR�QLYHO�HQ�PDWHPDWLFDV�HO����GH�DOXPQRV�GH�EDFKLOOHUDWR�KWPO!�� >&RQVXOWD�� ��� GH�

PDU]R�GH�����@�

0DUVKDOO��-��\�:LOVRQ��0����������0RWLYDWLQJ�H�/HDUQHUV��$SSOLFDWLRQ�RI�WKH�$5&6�0RGHO�

WR� H�/HDUQLQJ� IRU� 6DQ� 'LHJR� =RR� *OREDO¶V� $QLPDO� &DUH� 3URIHVVLRQDOV�� 7KH� -RXUQDO� RI�

$SSOLHG�,QVWUXFWLRQDO�'HVLJQ��������������

0�QFK�� /�� \� ÈQJHOHV�� (�� ��������0pWRGRV� \� 7pFQLFDV� GH� ,QYHVWLJDFLyQ�� &XDUWD� (GLFLyQ��

0p[LFR��7ULOODV�

0\HUV��'��*����������3VLFRORJtD��0DGULG��,QWHUDPHULFDQD�����HGLFLyQ��

1DUDQMR��0��/����������0RWLYDFLyQ��3HUVSHFWLYDV�WHyULFDV�\�DOJXQDV�FRQVLGHUDFLRQHV�GH�VX�

LPSRUWDQFLD� HQ� HO� iPELWR� HGXFDWLYR�� 5HYLVWD� (GXFDFLyQ�� ������� ��������� 'LVSRQLEOH� HQ�

�KWWS���ZZZ�UHGDO\F�RUJ�DUWLFXOR�RD"LG �����������!��>&RQVXOWD�����GH�PD\R�GH�����@�

1RYDN�� -�� \� *RZLQ�� %�� �������� $SUHQGLHQGR� D� DSUHQGHU�� %DUFHORQD�� (GLFLRQHV�0DUWtQH]�

5RFD�

6FKDXIHOL��:�%���0DUWtQH]��,�0���0DUTXHV��$���6DODQRYD��0���%DNNHU��$�%����������%XUQRXW�

DQG� HQJDJHPHQW� LQ� XQLYHUVLW\� VWXGHQWV�� $� FURVVQDWLRQDO� VWXG\�� -RXUQDO� RI� &URVV�&XOWXUDO�

3V\FKRORJ\�����������������

6FKHUPHUKRUQ��-��5����������$GPLQLVWUDFLyQ��0p[LFR��(GLWRULDO�/LPXVD�

6HLIHUW�� .�� �������� 6WXGHQW� PRWLYDWLRQ�� 7$5*(7�� D� PRGHO� IRU� LQWHJUDWLQJ� LGHDV� DERXW�

PRWLYDWLRQ�� 2SHQ6WD[�&1;�� �� GH� PD\R� GH� ������ 'LVSRQLEOH� HQ� ��

KWWSV���FQ[�RUJ�FRQWHQWV��<ML4��/#��6WXGHQW�PRWLYDWLRQ�7$5*(7�D�PR!� >&RQVXOWD�� ���

GH�PD\R�GH�����@�

6KDQQRQ��5����������6LPXODFLyQ�GH�VLVWHPDV��0p[LFR��7ULOODV�

6SLOMDN�� 9��� 6ODGROMHY� $JHMHY�� 7��� 5L]PDXO�� 0�� \� .UQDMVNL� +UVDN�� 9�� �������� ³8VLQJ�

0DQDJHPHQW� 0RWLYDWLRQ� 7HFKQLTXHV� WR� 0RWLYDWH� 6WXGHQWV� DQG� 'HYHORS� 7KHLU� 6HOI�

0RWLYDWLRQ´�HQ�(&(5������� (XURSHDQ�&RQIHUHQFH�RQ�(GXFDWLRQDO�5HVHDUFK��'XEOLQ�������

6HSWHPEHU� ������ 'LVSRQLEOH� HQ� �KWWS���ZZZ�OHHGV�DF�XN�HGXFRO�GRFXPHQWV��������KWP!�

>&RQVXOWD����GH�PDU]R�GH�����@�

7D\ORU��6��-��\�%RJGDQ��5����������,QWURGXFFLyQ�D�ORV�PpWRGRV�FXDOLWDWLYRV�GH�LQYHVWLJDFLyQ��

%XHQRV�$LUHV��3DLGyV�

7RUUHV�� $�� ������� $EULO�� ����� /RV� DOXPQRV� TXH� KXtDQ� GH� ODV� PDWHPiWLFDV�� (O� 3DtV��

5HFXSHUDGR� GH� KWWS���HFRQRPLD�HOSDLV�FRP�HFRQRPLD������������DFWXDOLGDG��

����������B�������KWPO��>&RQVXOWD�����GH�PDU]R�GH�����@�
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9LOOD�6iQFKH]��$����������(O�SURFHVR�GH�FRQYHUJHQFLD�HXURSHR�\�HO�SDSHO�GHO�SURIHVRUDGR��

)RUR� GH� (GXFDFLyQ�� �������� ��������� 5HFXSHUDGR� GH�

�KWWS���ZZZ�UHGDO\F�RUJ�DUWLFXOR�RD"LG ������������!��>&RQVXOWD�����GH�PDU]R�GH�����@�

:LOVRQ�� %�� �������� 6LVWHPDV�� FRQFHSWRV�� PHWRGRORJtD� \� DSOLFDFLRQHV�� 0p[LFR�� *UXSR�

1RULHJD�(GLWRUHV�


