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0RGHODGR�FRJQLWLYR�HQ�HGXFDFLyQ
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PDQXHOFDUR#FRUUHR�XQLFRUGRED�HGX�FR�

5(680(1

(O�PRGHODGR�FRJQLWLYR�HV�XQ�FDPSR�FUHFLHQWH�GH�OD�
LQIRUPiWLFD�FRJQLWLYD�TXH�EXVFD�H[SOLFDU�FRPR�XQ�
VHU� KXPDQR� UHVXHOYH� XQ� SUREOHPD� \� D� OD� YH]�
FDSWXUDU� ORV�SDVRV�TXH�GLFKD�SHUVRQD� UHDOL]y�SDUD�
OXHJR� SRGHU� UHSOLFDUORV� FRQ� D\XGD� GH� XQD�
DUTXLWHFWXUD�FRJQLWLYD��
(Q�HVWH�HVFULWR�VH�SUHVHQWDUi�XQ�HVWXGLR�JHQHUDO�GH�
ORV� PRGHORV� FRJQLWLYRV�� VXV� FDUDFWHUtVWLFDV� VX�
FODVLILFDFLyQ� \� ODV� DUTXLWHFWXUDV� FRJQLWLYDV� GH�
PD\RU�LPSRUWDQFLD�HQ�OD�DFWXDOLGDG�\�GH�FyPR�VH�KD�
XWLOL]DGR�DO GtD�GH�KR\�HO�PRGHODGR�FRJQLWLYR�HQ�OD�
HGXFDFLyQ�

3DODEUDV� &ODYHV�� 0RGHORV� FRJQLWLYRV��
DUTXLWHFWXUDV�FRJQLWLYDV��HGXFDFLyQ�

,���,1752'8&&,Ï1

/D� LQIRUPiWLFD� FRJQLWLYD� HV� XQ� iUHD� GH�
LQYHVWLJDFLyQ� LQWHUGLVFLSOLQDULD� H� LQQRYDGRUD� TXH�
DERUGD� ORV� SUREOHPDV� GH� UDt]� FRPXQHV� GH� OD�
LQIRUPiWLFD� �:DQJ�� ������ HVWXGLD� SUREOHPDV�
LQIRUPiWLFRV�\�GH�SURFHVDPLHQWR�GH�OD�LQIRUPDFLyQ�
PHGLDQWH�HO�XVR�GH�OD�FLHQFLD�FRJQLWLYD�\�ODV�WHRUtDV�
QHXURSVLFROyJLFDV�� �<LQJ[X�� ����� �� LQYHVWLJD� ORV�
PHFDQLVPRV� \� SURFHVRV� GH� SURFHVDPLHQWR� GH� OD�
LQIRUPDFLyQ LQWHUQD� GHO� FHUHEUR� \� OD� LQWHOLJHQFLD�
QDWXUDO��\�VXV�DSOLFDFLRQHV�GH�LQJHQLHUtD�D�WUDYpV�GH�
XQ�HQIRTXH�LQWHUGLVFLSOLQDULR��:DQJ��������

(Q� HO� GHSDUWDPHQWR� GH� OD� OLFHQFLDWXUD� HQ�
LQIRUPiWLFD� \� PHGLRV� DXGLRYLVXDOHV��
HVSHFtILFDPHQWH� HQ� HO� JUXSR� GH� LQYHVWLJDFLyQ� HQ�
LQIRUPiWLFD� \� FRPSXWDFLyQ� FRJQLWLYD� VH� HVWiQ�
GHVDUUROODQGR� HVWXGLRV� TXH� LQFRUSRUDQ� VLPXODFLyQ�
GH� SURFHVRV� FRJQLWLYRV� \� PHWDFRJQLWLYRV� GH� OD�
LQWHOLJHQFLD� QDWXUDO� TXH� UHTXLHUHQ� SURFHVRV� GH�
PRGHODFLyQ� FRJQLWLYD�� (V� SRU� HVWR� TXH� VH� KDFH�

QHFHVDULR� UHDOL]DU� XQD� UHYLVLyQ� WHyULFD� SURIXQGD�
VREUH� ORV� DVSHFWRV� FRQFHUQLHQWHV� DO� PRGHODGR�
FRJQLWLYR�HQ�DPELHQWHV�HGXFDWLYRV�

3DUD� DERUGDU� HO� WHPD� GHO� PRGHODGR� FRJQLWLYR� HQ�
HGXFDFLyQ�� GHOLPLWDUHPRV� WHPDV� IXQGDPHQWDOHV� \�
SURSLRV� GH� OD� ,QIRUPiWLFD� &RJQLWLYD�� HPSH]DQGR�
GHVGH� HO� WHUPLQR� GH� FRJQLFLyQ� SURSLD� GH� OD�
LQWHOLJHQFLD�KXPDQD�

/D� FRJQLFLyQ� HV� HO� SURFHVR� PHQWDO� GHO� VDEHU��
LQFOX\HQGR� DVSHFWRV� WDOHV� FRPR� FRQFLHQFLD��
SHUFHSFLyQ��UD]RQDPLHQWR�\�MXLFLR� �3DZOLN��.���	�
G¶<GHZDOOH�� ������� /D� FRJQLFLyQ� KXPDQD�
FRQVWLWX\H�XQ�VLVWHPD�QDWXUDO�GH�SURFHVDPLHQWR�GH�
LQIRUPDFLyQ� TXH� KD� HYROXFLRQDGR� SDUD� LPLWDU� OD�
DUTXLWHFWXUD� GH� OD� HYROXFLyQ� ELROyJLFD �/DQJOH\��
/DLUG��	�5RJHUV���������OD�FRPSXWDFLyQ�FRJQLWLYD�
SHUVLJXH�GHVDUUROODU�VLVWHPDV�DUWLILFLDOHV�FDSDFHV�GH�
LPLWDU� D� ORV� KXPDQRV� HQ� DVSHFWRV� FRPR� HO�
DSUHQGL]DMH� GH� OD� SURSLD� H[SHULHQFLD �$UUDEDOHV��
������

8QR�GH� HVWRV� VLVWHPDV� VRQ� ORV DJHQWHV FRJQLWLYRV
TXH HV� XQ� DJHQWH� FDSD]� GH� UHDOL]DU� DFWRV�
FRJQRVFLWLYRV�� FRPR�� 3HUFLELU� LQIRUPDFLyQ��
5D]RQDU�HVWD�LQIRUPDFLyQ��(YDOXDU�OD�LQIRUPDFLyQ��
5HVSRQGHU�D�RWURV�DJHQWHV�FRJQLWLYRV��$SUHQGL]DMH�
�/DZQLF]DN�	�'L�6WHIDQR������� �

,QFOXLGRV� HQ� OD� LQWHOLJHQFLD� DUWLILFLDO � ,$ ��
HQFRQWUDPRV� ORV� DJHQWHV� LQWHOLJHQWHV� HO� FXDO� HV�
XQD HQWLGDG DXWyQRPD TXH� REVHUYD� D� WUDYpV� GH�
VHQVRUHV� \� DFW~D� VREUH� XQ HQWRUQR XWLOL]DQGR�
DFWXDGRUHV� \�GLULJH�VX�DFWLYLGDG�KDFLD�HO�ORJUR�GH�
REMHWLYRV��5XVVHOO�	�1RUYLJ�������� 0HGLDQWH�WUHV�
IXQFLRQHV� OD� SHUFHSFLyQ� GH� ODV� FRQGLFLRQHV�
UHVROYHU� SUREOHPDV�� H[WUDHU� LQIHUHQFLDV� \�
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GHWHUPLQDU�ODV�DFFLRQHV���0�OOHU��-��3���:RROGULGJH��
0��-���	�-HQQLQJV��1���������

/RV� PRGHORV� FRJQLWLYRV� KDFHQ� SDUWH� GH� OD�
LQIRUPiWLFD�FRJQLWLYD��6WUXFWXUHV��0DSV��	�7KLQ���
����� \�H[LVWH�XQD�FUHFLHQWH�FRQYLFFLyQ�\�HYLGHQFLD�
GH� TXH� ORV� PRGHORV� FRJQLWLYRV� VH� SXHGHQ�
GHVDUUROODU� DO� FDSWXUDU� ORV� SURFHVRV� FRJQLWLYRV�
KXPDQRV�HQ�XQ�PRGHOR�FRJQLWLYR�\�DSOLFDUOR�HQ�XQD�
DUTXLWHFWXUD� FRJQLWLYD� �%XVHPH\HU�� -�� 5��� 	�
'LHGHULFK�� $�� ������ /RV� PRGHORV� FRJQLWLYRV� VH�
RULJLQDQ�HQ� HO� FDPSR�GH� OD� LQIRUPiWLFD�� GRQGH� VH�
GHILQHQ� FRPR� OD� VLPXODFLyQ� GH� OD� UHVROXFLyQ� GH�
SUREOHPDV� \� HO� SURFHVDPLHQWR� GH� WDUHDV�PHQWDOHV�
�/HLJKWRQ�	�*LHUO��������

,,���0RGHORV�&RJQLWLYRV
8Q�PRGHOR�R�HVTXHPD�HV�XQ�SDWUyQ�UHFXUUHQWH��XQD�
IRUPD�\�XQD�UHJXODULGDG�HQ�R�GH�ODV�DFWLYLGDGHV�GH�
RUGHQDPLHQWR�GH�ODV�H[SHULHQFLDV���-RKQVRQ��������

(O� 0RGHODGR� &RJQLWLYR� HV� OD� PHWRGRORJtD� GH�
LQYHVWLJDFLyQ�FDUDFWHUtVWLFD�GH�OD�FLHQFLD�FRJQLWLYD��
TXH� UHVXOWD� HQ� WHRUtDV� TXH�� D� VX� YH]�� VH� IRUPXODQ�
FRPR� SURJUDPDV� LQIRUPiWLFRV�� �6WUXFWXUHV� HW� DO���
������

/RV� 0RGHORV� &RJQLWLYRV VRQ� SURJUDPDV�
LQIRUPiWLFRV�TXH�VLPXODQ�HO�GHVHPSHxR�KXPDQR�GH�
ODV�KDELOLGDGHV�FRJQLWLYDV��5LWWHU��)��(���%D[WHU��*��
'��� -RQHV�� *��� 	� <RXQJ�� 5�� 0��� ������ 2WUR�
SURSyVLWR� TXH� SRVHHQ� HVWH� WLSR� GH� PRGHORV�� HV�
LGHQWLILFDU� TXp� SURFHVRV� \� HVWUDWHJLDV� VH� HPSOHDQ�
SDUD�HIHFWXDU�WDUHDV�GH�QLYHO�VXSHULRU�\�FRQRFHU�HO�
IXQFLRQDPLHQWR� LQWHOHFWXDO� GH� XQ� LQGLYLGXR� FRQ�
VXSHUGRWDFLyQ��6WHPEHUJ��������

6REUH� HO� PRGHODGR� FRJQLWLYR� HQ� OD� HGXFDFLyQ��
DXWRUHV�KDQ�SODQWHDGR�GHILQLFLRQHV�HVSHFtILFDV�SDUD
HO�FDPSR�

(O�PRGHODGR�FRJQLWLYR�HQ�HGXFDFLyQ�HV�HO�GLVHxR�GH�
VLVWHPDV� FRPSXWDFLRQDOHV� SDUD� HQWUHQDU� D� ORV�
DOXPQRV�HQ�OD�DGTXLVLFLyQ�GH�XQD�KDELOLGDG��+DDQ��
�������(VWH�SRGUtD�VXSRQHUVH�FXDOTXLHU FRQMXQWR�GH�
FUHHQFLDV� VREUH� HO� DSUHQGL]DMH� GH� ORV� HVWXGLDQWHV�

LQFOXVR� HQ� DXVHQFLD�GH� DSR\R�HYLGHQFLD� FLHQWtILFD�
�:HOOPDQ�	�/DJDWWXWD���������

&ODVLILFDFLyQ�GH�PRGHORV�FRJQLWLYRV

x DŽĚĞůŽƐ�ĐŽŐŶŝƚŝǀŽƐ�ĐŽŵƉƵƚĂĐŝŽŶĂůĞƐ
/RV�PRGHORV�FRJQLWLYRV�FRPSXWDFLRQDOHV�VRQ�HQ�VX�
PD\RUtD� WHRUtDV�EDVDGDV� HQ�SURFHVRV� �6XQ���������
FRQVLVWH�HQ�PRGHORV�TXH�RSHUDQ�XWLOL]DQGR�PpWRGRV�
DWULEXLEOHV D� ODV� IXQFLRQHV� GHO� FHUHEUR� KXPDQR�
DSR\DGRV HQ HYLGHQFLDV� SVLFROyJLFDV�
H[SHULPHQWDOHV� �,JOHVLDV� 6iQFKH]� È��� ������ 6H�
GLYLGHQ�HQ�GRV�JUDQGHV�JUXSRV�GHSHQGLHQGR�GH� OD�
UHSUHVHQWDFLyQ� GHO� FRQRFLPLHQWR� TXH� XWLOL]DQ� ORV�
PRGHORV� VLPEyOLFRV� �/HZLV�� ������ \� ORV�PRGHORV�
FRQH[LRQLVWDV���6iQFKH]��������

x DŽĚĞůĂĚŽ�ĐŽŐŶŝƚŝǀŽ�ƐŝŵďſůŝĐŽ
/RV� PRGHORV� VLPEyOLFRV� FRQVLGHUDQ� D� OD� PHQWH�
FRPR�XQ�VLVWHPD�PDQLSXODGRU�\�WUDQVIRUPDGRU�GH�
VtPERORV� �$PRUXVR�� /XFLD�� %UXQR�� 0DULDQR� \�
'RPLQLR���������(O�UHTXLVLWR�HV�TXH�HO�VLVWHPD�VHD�
FDSD] GH� PDQLSXODU� \� FRPSRQHU� VtPERORV� \�
HVWUXFWXUDV� GH� VtPERORV�� SDWURQHV� ItVLFRV� FRQ�
SURFHVRV DVRFLDGRV�TXH�GDQ�D�ORV�SDWURQHV�HO�SRGHU�
GH� GHQRWDU� HQWLGDGHV� H[WHUQDV� X� RWUDV� HVWUXFWXUDV�
LQWHUQDV�GH�VtPERORV��1HZHOO��������1HZHOO��������
3\O\VK\Q��������FLWDGRV�SRU��/HZLV��������

x DŽĚĞůĂĚŽ�ĐŽŐŶŝƚŝǀŽ�ĐŽŶĞǆŝŽŶŝƐƚĂ
8Q� 0RGHOR� FRJQLWLYR� FRQH[LRQLVWD� HV� XQD�
UHSUHVHQWDFLyQ� GH� XQ� VLVWHPD� D� WUDYpV� GH� XQ�
FRQMXQWR�GH�HOHPHQWRV��GHQRPLQDGRV�XQLGDGHV��TXH�
VH�HQYtDQ�VHxDOHV�GH� LQKLELFLyQ�R�H[FLWDFLyQ�HQWUH�
HOODV��)HOGPDQ�	�%DOODUG��������

x DŽĚĞůŽƐ�ĐŽŐŶŝƚŝǀŽƐ�ŵĂƚĞŵĄƚŝĐŽƐ
(O�PRGHOR�FRJQLWLYR�PDWHPiWLFR�HV�XQ�FRQMXQWR�GH�
HFXDFLRQHV� TXH� VH� SXHGHQ� XVDU� SDUD� FDOFXODU� OD�
HYROXFLyQ� HVSDFLR�WHPSRUDO� GH� XQ� VLVWHPD� ItVLFR�
�9HOWHQ�������� (Q� OD� LQYHVWLJDFLyQ�SURSXHVWD�SRU�
&DYDJQDUR� OODPDGD� 0DWKHPDWLFDO� 0RGHOLQJ�
PXHVWUD OD�VLJXLHQWH�FODVLILFDFLyQ�GH�HVWRV�PRGHORV��

R DŽĚĞůŽƐ�ĐŽŐŶŝƚŝǀŽƐ�ƉƐŝĐŽƐŽĐŝĂůĞƐ
R DŽĚĞůŽƐ�ĐŽŐŶŝƚŝǀŽƐ�ĂǆŝŽŵĄƚŝĐŽƐ
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R DŽĚĞůŽƐ� ĐŽŐŶŝƚŝǀŽƐ� ĂůŐŽƌşƚŵŝĐŽƐ�
;ĐĂǀĂŐŶĂƌŽ͕�ϮϬϭϯͿ͘

x DŽĚĞůŽƐ�ĐŽŐŶŝƚŝǀŽƐ�ǀĞƌďĂůĞƐ
8Q� PRGHOR� FRJQLWLYR� YHUEDO� HV� XQ� PRGHOR� TXH�
SHUPLWH�YDULDEOHV�OLQJ�tVWLFDV�PiV�TXH�QXPpULFDV��\�
TXH ODV� UHODFLRQHV� FDXVDOHV� HQWUH� ODV� YDULDEOHV� VH�
IRUPXOHQ� YHUEDOPHQWH� \� QR� PDWHPiWLFDPHQWH�
�:HQVWRS�� ������ 8Q�PRGHOR� FRJQLWLYR� YHUEDO� HV�
XQD�HFXDFLyQ�GH�SDODEUDV��HV�GHFLU XWLOL]D�SDODEUDV�
SDUD�GHVFULELU� LGHDV� \� VtPERORV�PDWHPiWLFRV�SDUD�
UHODFLRQDU ODV�SDODEUDV��+XHUWDV��������

(ODERUDFLyQ�GH�0RGHORV�&RJQLWLYRV
(Q� HODERUDFLyQ� GH� PRGHORV� FRJQLWLYRV� HV� GLItFLO�
GHVFULELU�XQD�VHULH�GH�SDVRV�VLVWHPiWLFRV�TXH�GHEDQ�
VHJXLUVH� GH� PDQHUD� SURFHGLPHQWDO� \D� TXH� OD�
FRQVWUXFFLyQ�GH�HVWRV�HV�XQD�WDUHD�FRJQLWLYD�

$�FRQWLQXDFLyQ��VH�SUHVHQWDUiQ�DOJXQRV�SDVRV�TXH�
VH�KDQ�GHVFULWR�HQ�H[SHULHQFLDV�TXH�VH�KDQ�REWHQLGR�
GH�HODERUDFLyQ�GH�PRGHORV�FRJQLWLYRV�
x5HHVFULWXUD�GHO�SUREOHPD�GH�PDQHUD�TXH�VHD�PiV�
FRPSUHQVLEOH�
x5HSUHVHQWDFLyQ�OLQJ�tVWLFD�GHO�SUREOHPD��$UWLFXODU�
HO�HQXQFLDGR�GHO�SUREOHPD�HQ�IXQFLyQ�GH�OR�TXH�VH�
FRQRFH�\�QR�VH�FRQRFH��
x5HSUHVHQWDFLyQ�ILJXUDWLYD�GHO�SUREOHPD�
x5D]RQDPLHQWR� �SODQLILFDFLyQ� GH� OD� VROXFLyQ���
2SHUDU� FRQ� OD� HVWUXFWXUD� SDUWH�WRGR� GHO� SUREOHPD�
PHGLDQWH�SUHJXQWDV�FODYH��
x5HYLVLyQ�HYDOXDFLyQ�VXSHUYLVLyQ �D\XGDV�
PHWDFRJQLWLYDV��� VH� UHYLVD�� HYDO~D� \� VXSHUYLVD� OD�
DSOLFDFLyQ� GH� ODV� D\XGDV� DQWHULRUHV�� �+XHUWDV��
������

(O�VLJXLHQWH�PRGHOR�FRJQLWLYR��$&6��SURSXHVWR�SRU�
5LWWHU ������� TXH� FRQVLVWH� HQ� DQiOLVLV� GH� WDUHDV�
FRJQLWLYDV�GH�XQ�VXMHWR��DFWXDOPHQWH�SURSRQH�VHLV�
SDVRV�
ϭ͘ ZĞĂůŝǌĂƌ�ƵŶ�ĂŶĄůŝƐŝƐ�ĚĞ�ƚĞƌƌĞŶŽ�Ă�ƉƌŝŽƌŝ
Ϯ͘ �ĞĨŝŶŝĐŝſŶ�ĚĞ�ƐƵũĞƚŽƐ
ϯ͘ 'ƌĂďĂĐŝſŶ� ĚĞů� ƌĞŶĚŝŵŝĞŶƚŽ� ĚĞů� ƐƵũĞƚŽ� ĞŶ�

ƌĞƐŽůƵĐŝſŶ�ĚĞ�ƉƌŽďůĞŵĂƐ�ƌĞĂů�Ž�ƐŝŵƵůĂĚŽ
ϰ͘ �ŶĂůŝǌĂƌ�Ǉ�ƌĞƉƌĞƐĞŶƚĂƌ�ůŽƐ�ĚĂƚŽƐ

ϱ͘ �ĞƐĂƌƌŽůůŽ�ĚĞů�ŵŽĚĞůŽ�ĐŽŐŶŝƚŝǀŽ�ĞũĞĐƵƚĂďůĞ
ϲ͘ sĂůŝĚĂĐŝſŶ�ĚĞů�ƌĞƐƵůƚĂĚŽ�ĚĞů��d��;ĐŽŐŶŝƚŝǀĞ�ƚĂƐŬ�

ĂŶĂůǇƐŝƐ� Ͳ ĂŶĄůŝƐŝƐ� ĚĞ� ƚĂƌĞĂƐ� ĐŽŐŶŝƚŝǀĂƐͿ
;�ĞĂŵĂŶ� Ǉ� DŽƌƚŽŶ͕� ϭϵϵϴͿ� ;EĞǁĞůů Ǉ� ^ŝŵŽŶ�
͕ϭϵϳϮͿ;� WĞĐŬ� Ǉ� :ŽŚŶ� ͕ϭϵϵϮͿ ĐŝƚĂĚŽƐ� ƉŽƌ� ;�
ZŝƚƚĞƌ͕ ϭϵϵϴͿ͘

3DUD� OD� HODERUDFLyQ� GH� XQ�PRGHOR� FRJQLWLYR� SDUD�
PDQLREUDV�GH�QDYHJDFLyQ�GH�EXTXHV�HQ�XQ�VLVWHPD�
GH�WXWRUtD�LQWHOLJHQWH�ORV�DXWRUHV�VH�DSR\DURQ�HQ�ORV�
VLJXLHQWHV� SDVRV� SDUD� OD� HODERUDFLyQ� GH� HVWH�
�PRGHOR�FRJQLWLYR��

�� )DVH� GH� UHFROHFFLyQ� GH� OD� LQIRUPDFLyQ� ±
REVHUYDFLyQ� GH� FRPR� XQ� VXMHWR� UHDOL]D� XQD�
DFWLYLGDG�± HQXPHUD�ODV�WDUHDV�REVHUYDEOHV�

�� )XQFLRQHV� FRJQLWLYDV� LQWHUQDV� TXH� VH� WXYLHURQ�
HQ�FXHQWD�SDUD�UHDOL]DU�OD�DFFLyQ��R�UHVROYHU�HO�
SUREOHPD�

�� 0DUFR�GH�DQiOLVLV�GH�SUREOHPDV�
�� $QiOLVLV� WUDGLFLRQDO� GH� WDUHDV� �HQXPHUD� WDUHDV�

REVHUYDEOHV�± IXQFLRQHV�FRJQLWLYDV�LQWHUQDV�

(O� PDUFR� GH� DQiOLVLV� GH� WDUHDV� FRQRFLGR� FRPR�
*206� �*RDO�� 2SHUDGRU�� 0pWRGR��
6HOHFFLyQ� 7DUMHWD���0RUDQ�\�1HZHOO������ -RKQ�	
.LHUDV��������FLWDGRV�SRU��-DFNR�	�6HDUV��������

,,,��$548,7(&785$6�&2*17,9$6�

8QD�DUTXLWHFWXUD�FRJQLWLYD�HV�XQD�DPSOLD�WHRUtD�GH�
OD� FRJQLFLyQ� KXPDQD� EDVDGD� HQ� XQD� DPSOLD�
VHOHFFLyQ� GH� GDWRV� H[SHULPHQWDOHV� KXPDQRV�
�$QGHUVRQ��������

8QD�$UTXLWHFWXUD�FRJQLWLYD�(V�XQ�PRGHOR�TXH�WUDWD�
GH�GHVFULELU�IRUPDOPHQWH�ODV�FDSDFLGDGHV�PHQWDOHV�
R� FRJQLWLYDV� SDUD� LPSOHPHQWDUODV� HQ� XQD�
FRPSXWDGRUD� �3URIDQWHU�� ������ (V� GHFLU��
DUTXLWHFWXUD� FRJQLWLYD� HQ� XQD� DSOLFDFLyQ� GH�
VRIWZDUH GH� XQD� WHRUtD� JHQHUDO� GH� OD� LQWHOLJHQFLD��
�/DLUG��������

/D�VLJXLHQWH�HV�XQD�OLVWD�GH�UHTXLVLWRV�TXH�SRGUtDQ�
GDU�IRUPD�D�XQD�DUTXLWHFWXUD�FRJQLWLYD��DGDSWDGD�GH�
1HZHOO�������
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�� &RPSRUWDUVH�GH�PDQHUD�IOH[LEOH��HQ�IXQFLyQ�
GHO�HQWRUQR

�� ([KLELU� FRPSRUWDPLHQWR� DGDSWDWLYR�
�UDFLRQDO��RULHQWDGR�D�REMHWLYRV�

�� 2SHUDU�HQ�WLHPSR�UHDO�
�� 2SHUDU�HQ�XQ�OXJDU�ULFR��FRPSOHMR��DPELHQWH�

GHWDOODGR
�� SHUFLELU� XQD� LQPHQVD� FDQWLGDG� GH�

GHWDOOHV�FDPELDQWHV
�� XVD�JUDQGHV�FDQWLGDGHV�GH�FRQRFLPLHQWR
�� FRQWURODU�XQ� VLVWHPD�PRWRU�GH�PXFKRV�

JUDGRV�GH�OLEHUWDG
�� 8VD�VtPERORV�\�DEVWUDFFLRQHV
�� 8VD�OHQJXDMH��WDQWR�QDWXUDO�FRPR�DUWLILFLDO
�� $SUHQGH�GHO�DPELHQWH�\�GH�OD�H[SHULHQFLD
�� $GTXLULU�FDSDFLGDGHV�D�WUDYpV�GHO�GHVDUUROOR
�� 9LYLU� GH� IRUPD� DXWyQRPD� GHQWUR� GH� XQD�

FRPXQLGDG�VRFLDO
��� ([KLELU�OD�DXWRFRQFLHQFLD�\�XQ�VHQWLGR�GH�Vt�

PLVPR� �1HZHOO�� 5RVHQEORRP�� /DLUG��
1HZHOO��	�/DLUG��������

VH� KD� HQFRQWUDGR� TXH� ODV� DUTXLWHFWXUDV� FRJQLWLYDV�
SXHGHV� VHU� GH� GRV� WLSRV�� TXH� VRQ� VLPEyOLFDV� H�
KLEULGDV���'XFK� ������

,,,�, $548,7(&785$6�&2*1,7,9$6�
6,0%2/,&$6

/D� DUTXLWHFWXUD� VLPEyOLFD� VH� UHILHUH� D� OD� YLVWD�
FOiVLFD� GH� OD� DUTXLWHFWXUD� GH� OD� PHQWH� (Q� HVWH�
HQIRTXH��OD�PHQWH�VH�YH�FRPR�XQ�SURFHVR�HQ�HO�TXH�
VH� PDQLSXODQ� ORV� VtPERORV� �&ROOLQV� 	 6PLWK��
������

'HQWUR�GH�ODV�DUTXLWHFWXUDV�VLPEyOLFDV�HQFRQWUDPRV�
DUTXLWHFWXUDV�FRPR�
�� d,�� �,Z�^d� �Z�,/d��dhZ�͗�

�& KXQN + LHUDUFK\� 5( WULHYDO 67 UXFWXUHV��
HV� XQD� DUTXLWHFWXUD� FRJQLWLYD� TXH� PRGHOD� OD�
SHUFHSFLyQ�� HO� DSUHQGL]DMH�� OD� PHPRULD� \� OD�
UHVROXFLyQ� GH� SUREOHPDV� KXPDQRV� (V�
GLVWLQWLYR�HQ�VX�pQIDVLV�HQ�OD�LPSRUWDQFLD�GH�OD�
SHUFHSFLyQ� \� OD� DWHQFLyQ�� \� HQ� VHJXLU� ODV�
OLPLWDFLRQHV� KXPDQDV�� FRPR� ODV� OLPLWDFLRQHV�
HQ�OD�PHPRULD�D�FRUWR�SOD]R�\�OD�YHORFLGDG�GH�
SURFHVDPLHQWR���KWWS���ZZZ�FKUHVW�LQIR��

Ϯ͘ �ZYh/d��dhZ���K'E/d/s��^K�Z͗�
62$5�HV� XQD� DUTXLWHFWXUD� FRJQLWLYD� JHQHUDO� SDUD�
GHVDUUROODU� VLVWHPDV� TXH� PXHVWUDQ� XQ�
FRPSRUWDPLHQWR�LQWHOLJHQWH��0XOOHU�HW�DO��������

,,�,,�$548,7(&785$6�&2*1,79$6�
+<%5,'$6

/DV� DUTXLWHFWXUDV�FRJQLWLYDV�KLEULGDV� VRQ�DTXHOODV�
TXH� FRPELQDQ� ORV� SULQFLSLRV� GH� ODV� DUTXLWHFWXUDV�
EDVDGDV� HQ� HO� FRPSRUWDPLHQWR� FRQ� DOJXQDV�
FDUDFWHUtVWLFDV� GH� OD� ,$� �LQWHOLJHQFLD� DUWLILFLDO��
VLPEyOLFD� �LQIHUHQFLD� GH� HQFDGHQDPLHQWR� KDFLD�
GHODQWH� \� KDFLD� DWUiV� PHGLDQWH� OyJLFD� GH�
SUHGLFDGRV��'XFK��������

(VWR� HV�� VXSRQH� XQ� QLYHO� VLPEyOLFR�� TXH� FRQWLHQH�
WRGD� OD� LQIRUPDFLyQ�GHFODUDWLYD�GHO� VLVWHPD�\�GDQ�
FXHQWD�GH�ORV�PHFDQLVPRV�GH�DSUHQGL]DMH���'H�/HyQ�
	� %Oi]TXH]�� ������ 'HQWUR� GH� ODV� DUTXLWHFWXUDV�
KLEULGDV�HQFRQWUDPRV��

ϭ͘��ZYh/d��dhZ���K'E/d/s����dͲZ͗�
$&7�5 HV XQD DUTXLWHFWXUD FRJQLWLYD� XQD WHRUtD
SDUD VLPXODU \ FRPSUHQGHU OD FRJQLFLyQ KXPDQD
�$QGHUVRQ�������� $&7�5�FRQVLVWH�HQ�XQ�FRQMXQWR�
GH� PyGXORV� LQGHSHQGLHQWHV� TXH� IXQFLRQDQ�
DOUHGHGRU�GH�XQ�PyGXOR�GH�SURFHGLPLHQWR�FHQWUDO��
+D\�PyGXORV�SDUD�SHUFHSFLyQ��YLVXDO�\�DXGLWLYD��\�
DFFLyQ� �PDQXDO� \� YRFDO��� \� YDULRV� PyGXORV�
FRJQLWLYRV�FHQWUDOHV��%RUVW�	�$QGHUVRQ��������

Ϯ͘��ZYh/d��dhZ���K'E/d/s���>�Z/KE

�8QD DUTXLWHFWXUD� LQWHJUDWLYD�� TXH� FRQVWD� GH� XQD���
VHULH�GH�VXEVLVWHPDV�GLVWLQWRV

� 8QD� HVWUXFWXUD� GH� UHSUHVHQWDFLyQ� GREOH� HQ� FDGD�
VXEVLVWHPD� �UHSUHVHQWDFLRQHV� LPSOtFLWDV� IUHQWH� D�
H[SOtFLWDV� �6XQ��������

9��02'(/$'2�&2*1,7,92�(1�
('8&$&,Ï1

(Q�HGXFDFLyQ�VH�KDQ�GHVDUUROODGR�H[SHULHQFLDV�GH�
PRGHODGR� FRJQLWLYR� SDUD� GLIHUHQWHV� iUHDV�� D�
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FRQWLQXDFLyQ�� VH� WUDHUiQ� D� PHQFLyQ� DOJXQDV�
H[SHULHQFLDV�

,9�,0RGHOR�FRJQLWLYR�³78725�&2*1,7,92��
,19(67,*$&,Ï1�$3/,&$'$�(1�
('8&$&,Ï1´�0$7(0È7,&$

7UDEDMR� TXH� FRQGXMR� D� ORV�7XWRUHV�&RJQLWLYRV� GH�
&DUQHJLH�/HDUQLQJ�FRPHQ]y�HQ�ORV�GHSDUWDPHQWRV�
GH� SVLFRORJtD� \� FLHQFLDV� GH� OD� FRPSXWDFLyQ� HQ� OD�
8QLYHUVLGDG�&DUQHJLH�0HOORQ�
3XEOLFDFLyQ�KWWS���DFWU�SV\�FPX�HGX�"SRVWBW\SH SX
EOLFDWLRQV	S �����

$548,7(&785$��$&7�5�$xR� ����

8Q��SURFHGLPLHQWR��HQ�$&7�5�HV�VLPSOHPHQWH�XQ�
FRPSRQHQWH�GHO�FRQRFLPLHQWR�TXH�SXHGH�SURGXFLU�
RWURV�FRPSRQHQWHV�GH�FRQRFLPLHQWR�\���R�FRQGXFLU�
D� XQ� FRPSRUWDPLHQWR� H[WHUQR�� (Q� OD� HGXFDFLyQ�
PDWHPiWLFD��SRGUtDPRV�UHIHULUQRV�DO�SURFHGLPLHQWR�
GH�UHVROYHU�XQD�HFXDFLyQ�OLQHDO��8Q�PRGHOR�$&7�5�
GH�HVD�WDUHD�FRQVLVWLUtD�HQ�PXFKDV�SURGXFFLRQHV�\�
KHFKRV� TXH� VH� OOHYDQ� D� FDER�� ,QFOXVR� XQD� WDUHD�
VLPSOH� FRPR� DJUHJDU� HQWHURV� SXHGH� FRQVLVWLU� HQ�
PXFKDV�SURGXFFLRQHV�� LQFOXLGDV� ODV�DVRFLDGDV�FRQ�
UHFRUGDU� KHFKRV� DULWPpWLFRV�� HMHFXWDU� DFFLRQHV� GH�
UHFXHQWR��HWF���/HELqUH��������

02'(/2�&2*1,7,92�
���VDIH�HYDO���SULQW��IRUPDW�QLO��$QVZHULQJ�
$���� VXP��
���JRDO!
��VWDWH�DQVZHU
���VWHS�VWDUW
���YDOXH� VXP�

(VWDV� FLQFR� OtQHDV� PXHVWUDQ� XQ� ³JRDO´� � REMHWLYR�
ORJUDGR�HQ� OD� VXPD�GH�GRV�Q~PHURV�SRU�SDUWH�GHO�
HVWXGLDQWH��HO�FyGLJR�FRQVWD�GH�����OtQHDV�HVWH�VROR�
HV�XQ�IUDJPHQWR�GH�XQ�REMHWLYR�ORJUDGR�

,9�,,�0RGHODGR� FRJQLWLYR� ³%UDLQ�1HWZRUNV´� SDUD�
DSR\DU� OD� HMHFXFLyQ� GH� KDELOLGDGHV� PDWHPiWLFDV�
IUHQWH� D� OD� DGTXLVLFLyQ� GH� QXHYD� FRPSHWHQFLD�
PDWHPiWLFD��8Q�REMHWLYR�SULQFLSDO�GH�HVWH�HVWXGLR�

IXH�FRPSUHQGHU�FyPR�ORV�HVWXGLDQWHV�DSUHQGLHURQ�D�
GRPLQDU�ORV�SUREOHPDV�GH�H[FHSFLyQ�

02'(/2�&2*1,7,92
���[�LVD�HTXDWLRQ�WRNHQ�VWULQJ��[��
�� � � � �GROODU�VLJQ� LVD� HTXDWLRQ�WRNHQ�
VWULQJ�����
�� � � � �HTXDO�VLJQ� LVD� HTXDWLRQ�WRNHQ�
VWULQJ�� ��
�� � � �SOXV�VLJQ� LVD� HTXDWLRQ�WRNHQ�
VWULQJ�����
������EDVH�SRVLWLRQ�LVD�YLVXDO�ORFDWLRQ�
VFUHHQ�[�������VFUHHQ�\�����
�� � �KHLJKW�SRVLWLRQ� LVD� YLVXDO�
ORFDWLRQ�VFUHHQ�[��������VFUHHQ�\�����
�� �YDOXH�SRVLWLRQ� LVD� YLVXDO�
ORFDWLRQ�VFUHHQ�[��������VFUHHQ�\�����
���EDVH�LO�LVD�LWHP�ORFDWLRQ�LWHP�EDVH�
ORFDWLRQ�EDVH�SRVLWLRQ�
�� �KHLJKW�LO� LVD� LWHP�ORFDWLRQ� LWHP�
KHLJKW�ORFDWLRQ�KHLJKW�SRVLWLRQ�
��� �YDOXH�LO� LVD� LWHP�ORFDWLRQ� LWHP�
YDOXH�ORFDWLRQ�YDOXH�SRVLWLRQ�

(Q�HVWDV����OtQHDV�GH�FyGLJR��HO�PRGHOR�FRJQLWLYR�
VH� FHUFLRUD� GH� OD� SRVLFLyQ� HQ� OD� TXH� HO� HVWXGLDQWH�
HVWi�GLULJLHQGR�VX�PLUDGD��\�DVt�SXHGH�VHJXLU�HQ�TXp�
GLUHFFLyQ�HVWi�YLHQGR�OD�HFXDFLyQ�PDWHPiWLFD��&DEH�
UHFRUGDU�TXH�HVWH�VROR�HV�XQ�IUDJPHQWR�GHO�PRGHOR�
\D�TXH�HVWH�FRQVWD�GH������OtQHDV�GH�FyGLJR�

(O�PRGHOR�SLUiPLGH�FRQVWD�GH�XQD�IRUPXOD�OD�FXDO�
VH�UHSUHVHQWD�DVt��൫ܾ ൅ ሺ݄ െ ͳሻ൯ ൌ ݔ

'RQGH�ܾ ൌ D�XQ�Q~PHUR�EDVH
݄ ൌ D�OD�DOWXUD��H�L �D�ODV�YHFHV�HQ�OD�
TXH� K� GHEH� VHU� UHGXFLGD� SDUD� VHU�
PHQRU�TXH�K
ݔ ൌ HO� UHVXOWDGR� GHO� PRGHOR�
SLUiPLGH�

,9�,,, 0RGHOR�SDUD�HYDOXDFLyQ�GH�SUHJXQWDV�
DELHUWDV

(VWH�PRGHOR�IXH�GLVHxDGR�SRU�ORV�GRFHQWHV�0DQXHO�
&DUR�� -XDQ� &DUORV� *LUDOGR� \�$GiQ�*yPH]�� HQ� OD�
XQLYHUVLGDG� GH� &yUGRED�� HVSHFLDOPHQWH� SDUD�
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&$5,1$� \� HVWi� GLVHxDGR� SDUD� HYDOXDU� ODV�
UHVSXHVWDV� D� SUHJXQWDV� DELHUWDV� GH� XQ� HVWXGLDQWH��
DFWXDOPHQWH� VH� HQFXHQWUDQ� HQVDPEODQGR� HVWH�
PRGHOR� SDUD� TXH� SXHGD� VHU� XWLOL]DGR� SRU� HO� LFIHV�
SDUD�OD�HYDOXDFLyQ�GH�ODV�SUXHEDV�VDEHU�

ϭ�ΗŐϯΗ͗�΂
Ϯ� � � � � ΗŵĞŶƚĂůͺƐƚĂƚĞΗ͗�

ΗĂŶƐǁĞƌͺŝƐͺƌĞĂĚΗ͕
ϯ������ΗĐƵƌƌĞŶƚͺǀĂůƵĞΗ͗�ĨĂůƐĞ͕
ϰ������ΗƚĂƌŐĞƚͺǀĂůƵĞΗ͗�ƚƌƵĞ
�Ŷ�ĞƐƚĂƐ�ĐƵĂƚƌŽ�ůşŶĞĂƐ�ĚĞ�ĐſĚŝŐŽ͕�Ğů�
ŵŽĚĞůŽ� ĐŽŐŶŝƚŝǀŽ� ΗDŽĚĞůŽ� ƉĂƌĂ�
ĞǀĂůƵĂĐŝſŶ� ĚĞ� ƉƌĞŐƵŶƚĂƐ� ĂďŝĞƌƚĂƐΗ�
ƐĞ� ƉƌĞŐƵŶƚĂ� Ɛŝ� ůĂ� ƉƌĞŐƵŶƚĂ� ŚĂ� ƐŝĚŽ�
ĞǀĂůƵĂĚĂ͕�Ǉ�ƚŝĞŶĞ�ůŽƐ�ĞƐƚĂĚŽƐ�ĞŶ�ůŽƐ�
ƋƵĞ� ƐĞ� ĞǀĂůƷĂ� ůĂ� ƌĞƐƉƵĞƐƚĂ� ĚĞů�
ĞƐƚƵĚŝĂŶƚĞ͕�Ğů�ĐſĚŝŐŽ�ĐŽŶƐƚĂ�ĚĞ�Ϯϭϯ�
ůşŶĞĂƐ�Ǉ�ĞƐƚĂ�ŵŽĚĞůĂĚŽ�ƉĂƌĂ�ůĞĞƌ�ůĂƐ�
ƉƌĞŐƵŶƚĂƐ� Ǉ� ĞǀĂůƵĂƌ� şƚĞŵƐ� ĐŽŵŽ�
ĐŽŚĞƐŝſŶ͕�ĐŽŚĞƌĞŶĐŝĂ�Ǉ�ƌĞĚĂĐĐŝſŶ�
�ƌƋƵŝƚĞĐƚƵƌĂ͗���Z/E�
ĂŹŽ͗�ϮϬϬϭϳ

9���&21&/86,21(6

35238(67$� '(� 02'(/$'2� &2*1,7,92�
3$5$�('8&$&,Ï1

³([LVWH� XQD� FUHFLHQWH� FRQYLFFLyQ� \� HYLGHQFLD� GH�
TXH�ORV�PRGHORV�FRJQLWLYRV�VH�SXHGHQ�GHVDUUROODU�DO�
FDSWXUDU� ORV� SURFHVRV� FRJQLWLYRV� KXPDQRV´�
�%XVHPH\HU���������6H�SDUWLUi�GH�HVWD�DILUPDFLyQ�GH�
%XVHPH\HU� SDUD� FRPSUHQGHU� TXH� OD� FRJQLFLyQ�
KXPDQD�HQ�FLHUWR�PRGR�SXHGH�VHU�FDSWXUDGD�HQ�XQ�
PRGHOR�R�VHULH�GH�SDVRV�D�VHJXLU��GHFLPRV�HQ�FLHUWR�
PRGR�\D�TXH�OD�FRJQLFLyQ�VH�SXHGH�GHILQLU�FRPR�OD�
DGTXLVLFLyQ�\�XVR�GHO�FRQRFLPLHQWR�SRU�SDUWH�GHO�VHU�
KXPDQR� �<DQNRYLF������ \� VH� HQWLHQGH� VHJ~Q� OD�
OLWHUDWXUD� TXH� HO� SURFHVR GH� FRJQLFLyQ� QR� HVWi�
GHOLPLWDGR� TXH� GHEH� KDFHUVH� HQ� XQD� VHULH�
VLVWHPDWL]DGD� GH� SDVRV� SDUD� ORJUDU� FDSWXUDU� GLFKR�
SURFHVR� GH� FRJQLFLyQ�� 7HQLHQGR� HQ� FXHQWD� ORV�
FRQFHSWRV� WUDWDGRV� HQ� HO� FDSLWR� GH� ³PRGHORV�
FRJQLWLYRV´� SRGHPRV� HQWHQGHU� TXH� HVWRV� VRQ� OD�

PDQHUD�GH�FDSWXUDV�HO�SURFHVR�FRJQLWLYR�TXH�UHDOL]D�
XQD�SHUVRQD�HQ�OD�UHVROXFLyQ�GH�XQ�SUREOHPD��

(Q� OD� HGXFDFLyQ� HO� FXDO� HV� HO� HQIRTXH� GH� HVWD�
UHYLVLyQ� OLWHUDULD�� H[LVWH� XQD� DPSOLD� JDPD� GH�
SRVLELOLGDGHV�SDUD�ODV�TXH�SRGUtDPRV�LPSOHPHQWDU�
HO�PRGHODGR�FRJQLWLYR�HQ ODV�DXODV�R�HQ�HO�SURFHVR�
GH� HQVHxDQ]D� DSUHQGL]DMH� DO� FXDO� VH� VRPHWH� XQ�
HVWXGLDQWH�SRU�SDUWH�GH�ORV�WXWRUHV�R�PDHVWURV�

³(O� DSUHQGL]DMH�� GHILQLGR� FRPR� XQ� FDPELR�
FRJQLWLYR�D�ODUJR�SOD]R��GHSHQGH�GH�OD�KDELOLGDG�GHO�
LQGLYLGXR�SDUD�FRQVWUXLU�VLJQLILFDGRV�D�SDUWLU�GH�OD
H[SHULHQFLD´� �$&/(�� 2/026������ HQ� HVWH�
VHQWLGR�\�GDGR�TXH�ORV�PRGHORV�FRJQLWLYRV�SXHVWRV�
HQ� XQD� DUTXLWHFWXUD� GH� WLSR� VLPEyOLFD� R� KLEULGD��
WLHQHQ�OD�SRVLELOLGDG�GH�HMHUFHU�ODV�WDUHDV�GH�XQ�WXWRU�
HQ� WDUHDV� FRJQLWLYDV�� &RPR� SRU� HMHPSOR� HO�
GHVDUUROOR�GH�XQD�RSHUDFLyQ�PDWHPiWLFD�� OD�YLVLyQ�
TXH� VXUJH� GH�$&7�5� HV� TXH� HO� DSUHQGL]DMH� HV� XQ�
SURFHVR� GH� FRGLILFDFLyQ�� IRUWDOHFLPLHQWR� \�
SURFHGLPLHQWR� GH� FRQRFLPLHQWR�� (VWH� SURFHVR�
VXFHGH� JUDGXDOPHQWH�� � 8Q� WHPD� HVSHFtILFR� HQ� ODV�
PDWHPiWLFDV�VRQ�ODV�RSHUDFLRQHV�EiVLFDV��GHVGH�ORV�
JUDGRV� �� DO� �� HQ� SULPDULD� \� GXUDQWH� WRGD� OD�
VHFXQGDULD��ODV�HVFXHODV�FRORPELDQDV�\�HQ�HO�UHVWR�
GHO� PXQGR� ODV� RSHUDFLRQHV� EiVLFDV� VRQ� HO�
IXQGDPHQWR� SDUD� UHDOL]DU� FXDOTXLHU� WLSR� GH�
RSHUDFLyQ� \� GDGR� OD� QDWXUDOH]D� DEVWUDFWD� GH� ODV�
PDWHPiWLFDV� ORV� PRGHORV� FRJQLWLYRV� VHULDQ� GH�
PXFKD� D\XGD� HQ� IRUWDOHFHU� ORV� SURFHVRV� GH�
HVWXGLDQWHV�PHGLDQWH�WXWRUtDV��WXWRUHV�PDWHPiWLFRV�
FRPR�VH�KDEOy�HQ�HO�FDStWXOR�PRGHODGR�FRJQLWLYR�HQ�
HGXFDFLyQ����

(VWR� SRU� SDUWH� GH� ODV� PDWHPiWLFDV� GRQGH� KD\� XQ�
DPSOLR�Q~PHUR GH�PRGHORV�FRJQLWLYRV�RULHQWDGRV�D�
PHGLU�� GDU� WXWRUtD�� R� VLPSOHPHQWH� REVHUYDU� OD�
PDQHUD� HQ� OD� TXH� ORV� HVWXGLDQWHV� UHVXHOYHQ�
SUREOHPDV� PDWHPiWLFRV�� SHUR� VL� VH� PLUD� SRU�
HMHPSOR�ODV�DFWLYLGDGHV�TXH�SXHGH�KDFHU�HO�PRGHOR�
FRJQLWLYR� �0RGHOR� SDUD� HYDOXDFLyQ� GH� SUHJXQWDV�
DELHUWDV�� � VH� SRGUtD� LQIHULU� IiFLOPHQWH� TXH� XQ�
PRGHOR�GH�HVWH�WLSR�VHUYLUtD�GH�D\XGD�\�WXWRUtD�SDUD�
XQ�HVWXGLDQWH�TXH�SRU�HMHPSOR�WHQJD�IDOHQFLDV�HQ�OD�
FRQVWUXFFLyQ�GH�WH[WRV�\�HVFULWRV�GH�FXDOTXLHU�WLSR�
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(Q�HVSHFLDO� HVWXGLDQWHV�\D�PX\� DYDQ]DGRV� VXHOHQ�
WHQHU�SUREOHPDV�SDUD�DSOLFDU�FRUUHFWDPHQWH�ORV�����
SURQRPEUHV� GH� REMHWRV� GLUHFWRV� \� VREUH� WRGR�
LQGLUHFWRV� �%HUEHU�� '��� 	� /DDNVRQHQ�� ������ HVWD�
DILUPDFLyQ� KHFKD� SRU� %HUEHU� \� /DDNVRQ� SHUPLWH�
GHFLU� TXH� SRGUtDPRV� LPSOHPHQWDU� HVWRV� PRGHORV�
FRJQLWLYRV� FRPR WXWRUHV� JXtDV� \� DVL� KDFHU� XQ�
GLDJQyVWLFR�GHO�HVWXGLDQWH��\�OXHJR�FRQ�OD�D\XGD�GHO�
WXWRU�FRJQLWLYR�EDVDGR�HQ�HO�PRGHOR��SRGHU�WUDEDMDU�
D� ODV� IDOHQFLDV� TXH� SUHVHQWHQ� FDGD� HVWXGLDQWHV� GH�
IRUPD� GLUHFWD� FRQ� D\XGD� GH� OD� LQIRUPiWLFD�
FRJQLWLYD�

/D�SURSXHVWD�GH�PRGHODGR�FRJQLWLYR�HQ�HGXFDFLyQ�
HV�QHFHVDULD�\D�TXH�OD�LQIRUPiWLFD�RIUHFH�XQD�JDPD�
GH� KHUUDPLHQWDV� FRPSXWDFLRQDOHV� GLVHxDGDV� SDUD�
UHVROYHU� SUREOHPDV�� \� HV� WHQWDGRU� DSOLFDU� HVWDV�
KHUUDPLHQWDV� D� ORV� GDWRV� SVLFROyJLFRV� \� OODPDU� DO�
UHVXOWDGR�XQ�PRGHOR�FRJQLWLYR �&KRZQ���������HVWR�
VXJLHUH�TXH�OD�LQIRUPiWLFD�WDQWR�HQ�HVFXHODV�FRPR�
HQ�FXDOTXLHU�RWUR�FHQWUR�GH�IRUPDFLyQ��GHEH�LU�GH�OD�
PDQR�FRQ�ODV�WHRUtDV�GH�DSUHQGL]DMH�IRUPXODGDV�SRU�
OD� SVLFRORJtD�� \� GH� HVWD� PDQHUD� LPSOHPHQWDU�
DWULEXWRV� SURSLRV� GHO� PRGHODGR� FRJQLWLYR� TXH� HQ�
HGXFDFLyQ�HV�HO�GLVHxR�GH�VLVWHPDV�FRPSXWDFLRQDOHV�
SDUD�HQWUHQDU�D�ORV�DOXPQRV�HQ�OD�DGTXLVLFLyQ�GH�XQD�
KDELOLGDG��+DDQ���������(V�GHFLU��TXH�HO�PRGHODGR�
FRJQLWLYR� LPSOHPHQWDGR� HQ� ODV� H[SHULHQFLDV�
GHVFULWDV�HQ�HO�FDStWXOR�WUHV�³PRGHODGR�FRJQLWLYR�HQ�
HGXFDFLyQ�� WXYR�FRQVLJR� OD�DGTXLVLFLyQ�GH�QXHYDV�
KDELOLGDGHV� HQ� ORV� DOXPQRV�� OD� FXDO� HO� PRGHOR�
FRJQLWLYR� LPSOHPHQWDGR� IXH� FDSD]� GH� GHWHFWDU��
&RPR�HQ�HO�FDVR�GH�OD�LPSOHPHQWDFLyQ�GHO�PRGHOR�
FRJQLWLYR� ³%UDLQ� 1HWZRUNV´� �:LQWHUPXWH�� %HWWV��
)HUULV��)LQFKDP��	�$QGHUVRQ��������

(V�SRU�HVWR��TXH�ORV�SDVRV�D�VHJXLU�HQ�HO�PRGHODGR�
FRJQLWLYR� HQ� HGXFDFLyQ�� HVWiQ� PX\� OLJDGRV� D� ORV�
GHVFULWR� HQ� HO� FDStWXOR� XQR�� HQ� OD� HODERUDFLyQ� GH�
PRGHORV�FRJQLWLYRV��GRQGH�ORV�GRFHQWHV�MXQWR�FRQ�
ORV�HVWXGLDQWHV��GHEHQ�WUDEDMDU�MXQWRV�SDUD�GHWHFWDU�
FXDOHV� VRQ� ODV� WDUHDV� TXH� VH� OH� GLILFXOWDQ� D� ORV�
HVWXGLDQWHV�GH� OD� OLFHQFLDWXUD�HQ� LQIRUPiWLFD�\�DVt�
FDSWXUDU�HQ�XQD�VHULD�GH�SDVRV��PRGHOR�FRJQLWLYR��
OD� IRUPD� HQ� FRPR� HO� HVWXGLDQWH� UHVXHOYH� XQ�
SUREOHPD� GH� SURJUDPDFLyQ� �SRU� HMHPSOR��� (Q� OD�

OLFHQFLDWXUD�HQ�LQIRUPiWLFD�\�PHGLRV�DXGLRYLVXDOHV��
PiV�HVSHFtILFDPHQWH�HQ�HO�JUXSR�GH� LQYHVWLJDFLyQ�
LQIRUPiWLFD� \� FRPSXWDFLyQ� FRJQLWLYD� HV� HO�
³ODERUDWRULR�GH�PRGHODGR�FRJQLWLYR´�VLHQGR�XQD�GH�
ODV� XQLYHUVLGDGHV� SLRQHUDV� HQ� HVWH� FDPSR� GH� OD�
LQIRUPiWLFD� FRJQLWLYD�� (V� DOOt� GRQGH� VH� KDFH�
LPSRUWDQWH� HO� PRGHODGR� FRJQLWLYR� HQ� &$5,1$�
HVWXGLRV�DGHODQWDGRV�SRU��&DUR��*yPH]�	�*LUDOGR��
������ KDQ� SHUPLWLGR� HODERUDU� OD� DUTXLWHFWXUD� TXH�
KDUtD� SRVLEOH� TXH� HQ� HO� GHSDUWDPHQWR� GH� OD�
OLFHQFLDWXUD�HQ�LQIRUPiWLFD�\�PHGLRV�DXGLRYLVXDOHV�
VHD�QHFHVDULR�LPSOHPHQWDU�HO�PRGHODGR�FRJQLWLYR�

9,��5()(5(1&,$6

$PRUXVR��/XFLD��%UXQR��0DULDQR�\�'RPLQLR��0��
��������$OJXQDV�'LIHUHQFLDV�(QWUH�
0RGHORV�6LPEyOLFRV�<�&RQH[LRQLVWDV��;,9�
-RUQDGDV�GH�,QYHVWLJDFLyQ�<�7HUFHU�
(QFXHQWUR�GH�,QYHVWLJDGRUHV�(Q�3VLFRORJtD�
'HO�0HUFRVXU���)DFXOWDG�G���±��

$QGHUVRQ��-��5����������6SDQQLQJ�VHYHQ�RUGHUV�RI�
PDJQLWXGH��$�FKDOOHQJH�IRU�FRJQLWLYH�
PRGHOLQJ� &RJQLWLYH�6FLHQFH� ����������
����

$UUDEDOHV��5����������&RPSXWDFLyQ�&RJQLWLYD�/D�
QXHYD�UHYROXFLyQ�GHO�%LJ�'DWD��,&(0'�
,QVWLWXWR�(FRQRPtD�'LJLWDO�����

%HUEHU��'���	�/DDNVRQHQ��0���������3UREOHPDV�GH�
FRKHUHQFLD�\�FRKHVLyQ�HQ�UHV~PHQHV�
DFDGpPLFRV�SRU�HVWXGLDQWHV�ILQRKDEODQWHV�\�
VXHFRKDEODQWHV�GH�%��%��HQ�GRV�
XQLYHUVLGDGHV�ILQODQGHVDV %UDQGLPRQWH��0��
$���%UXQR��1���	�&ROOLQD��6��,Q�3��3DZOLN�
DQG�*��G¶<GHZDOOH��(GV���3V\FKRORJLFDO�
&RQFHSWV��$Q�,QWHUQDWLRQDO�+LVWRULFDO�
3HUVSHFWLYH��+RYH��8.��3V\FKRORJ\�3UHVV��
�����

%RUVW��-��3���	�$QGHUVRQ��-��5����������8VLQJ�WKH�
$&7�5�&RJQLWLYH�$UFKLWHFWXUH�LQ�
FRPELQDWLRQ�ZLWK�I05,�GDWD��,Q $Q�
LQWURGXFWLRQ�WR�PRGHO�EDVHG�FRJQLWLYH�
QHXURVFLHQFH �SS������������6SULQJHU�1HZ�
<RUN�
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%XVHPH\HU��-��5���	�'LHGHULFK��$� ��������
&RJQLWLYH�PRGHOLQJ��6DJH��

%XVHPH\HU��-��5���	�'LHGHULFK��$��
������� &RJQLWLYH�PRGHOLQJ��6DJH

&RKHQ��0��$���5LWWHU��)��(���	�+D\QHV��6��5���Q�G����
+HUEDO��$�+LJK�/HYHO�/DQJXDJH�DQG�
'HYHORSPHQW�(QYLURQPHQW�IRU�'HYHORSLQJ�
&RJQLWLYH�0RGHOV�LQ�6RDU��5HWULHYHG�IURP�
KWWS���DFV�LVW�SVX�HGX�SDSHUV�FRKHQUK���SGI

&DYDJQDUR��'��5���0\XQJ��-��,���3LWW��0��$���	�
0\XQJ��-����������0DWKHPDWLFDO�
PRGHOLQJ� 7KH�2[IRUG�KDQGERRN�RI�
TXDQWLWDWLYH�PHWKRGV� �����������

'XFK��:���2HQWDU\R��5��-���	�3DVTXLHU��0���������
-XQH���&RJQLWLYH�$UFKLWHFWXUHV��:KHUH�GR�
ZH�JR�IURP�KHUH"��,Q $*, �9RO�������SS��
���������

&ROOLQV��$��	�((�6PLWK���������/HFWXUDV�HQ�
FLHQFLD�FRJQLWLYD��8QD�SHUVSHFWLYD�GH�OD�
SVLFRORJtD�\�OD�LQWHOLJHQFLD�DUWLILFLDO��
0RUJDQ�.DXIPDQ�3XEOLVKHUV�,QF���6DQ�
0DWHR�&$��
KWWS���SHQWD�XIUJV�EU�HGX�WHOHODE���V\PEROLF
�KWP KWWS���ZZZ�FKUHVW�LQIR�

&KRZQ��(����������&RJQLWLYH�0RGHOLQJ��&RPSXWHU�
6FLHQFH�+DQGERRN���±���

'XFK��:���2HQWDU\R��5��-���	�3DVTXLHU��0���������
-XQH���&RJQLWLYH�$UFKLWHFWXUHV��:KHUH�GR�
ZH�JR�IURP�KHUH"��,Q $*, �9RO�������SS��
���������

'H�/HyQ��-��0��5��6���	�%Oi]TXH]��0��È��)��
$UTXLWHFWXUDV�FRJQLWLYDV�\�FHUHEUR��KDFLD�
XQD�WHRUtD�XQLILFDGD�GH�OD�
FRJQLFLyQ� -RXUQDO�RI�3V\FKRORJLFDO�
5HVHDUFK� ������������

)HOGPDQ��-��$���	�%DOODUG��'��+����������
&RQQHFWLRQLVW�PRGHOV�DQG�WKHLU�
SURSHUWLHV� &RJQLWLYH�VFLHQFH� ����������
����

+DDQ��$����������.���0RULN���HG�����*:$,������WK�
*HUPDQ�:RUNVKRS�RQ�$UWLILFDO�
,QWHOOLJHQFH���6SULQJHU�9HUODJ�%HUOLQ�
+HLGHOEHUJ������

+DDQ��$����������.���0RULN���HG�����*:$,������WK�
*HUPDQ�:RUNVKRS�RQ�$UWLILFDO�

,QWHOOLJHQFH���6SULQJHU�9HUODJ�%HUOLQ�
+HLGHOEHUJ������

+XHUWDV�7RUUHV�������2��<� 8QD�LQWHUSUHWDFLyQ�
VHPiQWLFD�GH�OD�OHFWXUD�\�FRPSUHQVLyQ�GH�
ORV�SUREOHPDV�GH�PDWHPiWLFDV�HQ�ODV�
SUXHEDV�H[WHUQDV�QDFLRQDOHV�HQ�HO�JUDGR�
TXLQWR �'RFWRUDO�GLVVHUWDWLRQ��8QLYHUVLGDG�
1DFLRQDO�GH�&RORPELD��

,JOHVLDV�6iQFKH]��È����������0RGHOR�
FRPSXWDFLRQDO�FRJQLWLYR�GH�WRPD�GH�
GHFLVLRQHV�EDVDGR�HQ HO�FRQRFLPLHQWR��
DSOLFDFLyQ�HQ�OD�LQIHUHQFLD�GH�
H[SOLFDFLRQHV�

-DFNR��-��$���	�6HDUV��$��������� +XPDQ�
&RPSXWHU�,QWHUDFWLRQ�+DQGERRN��&5&�
3UHVV

/HZLV��5��/����������&RJQLWLYH�PRGHOLQJ��
V\PEROLF� 7KH�0,7�HQF\FORSHGLD�RI�WKH�
FRJQLWLYH�VFLHQFHV����������

/DLUG��-��(����������([WHQGLQJ�WKH�6RDU�FRJQLWLYH�
DUFKLWHFWXUH� )URQWLHUV�LQ�$UWLILFLDO�
,QWHOOLJHQFH�DQG�$SSOLFDWLRQV� ���������

��������3ULQFLSOHV�RI�0DWKHPDWLFDO�
0RGHOLQJ� 0DWKHPDWLFDO�0RGHOLQJ�DQG�
6LPXODWLRQ��,QWURGXFWLRQ�IRU�6FLHQWLVWV�DQG�
(QJLQHHUV�������

/DQJOH\��3���/DLUG��-��(���	�5RJHUV��6����������
&RJQLWLYH�DUFKLWHFWXUHV��5HVHDUFK�LVVXHV�
DQG�FKDOOHQJHV� &RJQLWLYH�6\VWHPV�
5HVHDUFK� ��������������

/DZQLF]DN��$��7���	�'L�6WHIDQR��%��1����������
&RPSXWDWLRQDO�LQWHOOLJHQFH�EDVHG�
DUFKLWHFWXUH�IRU�FRJQLWLYH�DJHQWV� 3URFHGLD�
&RPSXWHU�6FLHQFH� ����������������

0�OOHU��-��3���:RROGULGJH��0��-���	�-HQQLQJV��1��
������� ,QWHOOLJHQW�$JHQWV�,,,��$JHQW�
7KHRULHV��$UFKLWHFWXUHV��DQG�/DQJXDJHV��
(&$,
���:RUNVKRS��$7$/���%XGDSHVW��
+XQJDU\��$XJXVW��������������
3URFHHGLQJV �9RO����� 6SULQJHU�6FLHQFH�	�
%XVLQHVV�0HGLD

0XOOHU��7��-���+HXYHOLQN��$���	�%RWK��)���������
0D\���,PSOHPHQWLQJ�D�FRJQLWLYH�PRGHO�LQ�
VRDU�DQG�DFW�U��$�FRPSDULVRQ��
,Q SURFHHGLQJV�RI�6L[WK�,QWHUQDWLRQDO�
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:RUNVKRS�³)URP�$JHQW�7KHRU\�WR�$JHQW�
,PSOHPHQWDWLRQ�

1HZHOO��$���5RVHQEORRP��3��6���	�/DLUG��-��(��
������� 6\PEROLF�DUFKLWHFWXUHV�IRU�
FRJQLWLRQ �1R��$,3������&$51(*,(�
0(//21�81,9�3,776%85*+�3$�
$57,),&,$/�,17(//,*(1&(�$1'�
36<&+2/2*<�352-(&7

3URIDQWHU��6����������&RJQLWLYH�
DUFKLWHFWXUHV� +DXSWH6HPLQDU�+XPDQ�
5RERW�,QWHUDFWLRQ�

5XVVHOO��6��-���	�1RUYLJ��3����������$UWLILFLDO�
,QWHOOLJHQFH��$�0RGHUQ�$SSURDFK��
KWWSV���GRL�RUJ�����������������������������

5LWWHU��)���$YUDDPLGHV��0��1���	�&RXQFLOO��,��*��
��������9DOLGDWLQJ�FKDQJHV�WR�D�FRJQLWLYH�
DUFKLWHFWXUH�WR�PRUH�DFFXUDWHO\�PRGHO�WKH�
HIIHFWV�RI�WZR�H[DPSOH�EHKDYLRU�
PRGHUDWRUV��,Q 3URFHHGLQJV�RI���WK�&*)�
&RQIHUHQFH�

5LWWHU��6���$QGHUVRQ��-� 5���.RHGLQJHU��.��5���	�
&RUEHWW��$����������&RJQLWLYH�7XWRU��
$SSOLHG�UHVHDUFK�LQ�PDWKHPDWLFV�
HGXFDWLRQ� 3V\FKRQRPLF�EXOOHWLQ�	�
UHYLHZ� ���������������

5LWWHU��)��(���%D[WHU��*��'���-RQHV��*���	�<RXQJ��
5��0����������6XSSRUWLQJ�FRJQLWLYH�PRGHOV�
DV�XVHUV� $&0�7UDQVDFWLRQV�RQ�&RPSXWHU�
+XPDQ�,QWHUDFWLRQ��72&+,�� ����������
����

6WHPEHUJ�5����������/D�7HRUtD�,PSOtFLWD�
3HQWDJRQDO

6WUXFWXUHV��5���0DSV��0���	�7KLQ���6����������
&RJQLWLYH�0RGHOLQJௗ��5HVHDUFK�/RJLF�LQ�����
�±��

6XQ��5����������$�WXWRULDO�RQ�&/$5,21�
���� &RJQLWLYH�6FLHQFH�'HSDUWPHQW��
5HQVVHODHU�3RO\WHFKQLF�,QVWLWXWH�

6XQ��5����������,QWURGXFWLRQ�WR�FRPSXWDWLRQDO�
FRJQLWLYH�PRGHOLQJ� &DPEULGJH�KDQGERRN�
RI�FRPSXWDWLRQDO�SV\FKRORJ\����
��/HDUQLQJ��&����������&RJQLWLYH�7XWRUௗ��
$SSOLHG�UHVHDUFK�LQ�PDWKHPDWLFV�
HGXFDWLRQ������������±��

:DQJ��<����������2Q�FRJQLWLYH�LQIRUPDWLFV��
,Q &RJQLWLYH�,QIRUPDWLFV��������
3URFHHGLQJV��)LUVW�,(((�,QWHUQDWLRQDO�
&RQIHUHQFH�RQ �SS����������,(((

:DQJ��<����������7KH�WKHRUHWLFDO�IUDPHZRUN�RI�
FRJQLWLYH�LQIRUPDWLFV� ,QWHUQDWLRQDO�-RXUQDO�
RI�&RJQLWLYH�,QIRUPDWLFV�DQG�1DWXUDO�
,QWHOOLJHQFH��,-&,1,�� �����������

:HQVW¡S��)����������'HGXFWLYH�YHUEDO�PRGHOV�RI�
RUJDQL]DWLRQV� ,QWHUQDWLRQDO�-RXUQDO�RI�0DQ�
0DFKLQH�6WXGLHV� ��������������

<LQJ[X��:����������2Q�FRJQLWLYH�LQIRUPDWLFV��
%UDLQ�DQG�0LQG����1RYHPEHU������±�����
KWWSV���GRL�RUJ���������&2*,1)���������
����

<LQJ[X��:����������2Q�FRJQLWLYH�LQIRUPDWLFV��
%UDLQ�DQG�0LQG����1RYHPEHU������±�����
KWWSV���GRL�RUJ���������&2*,1)�������������

�

3DUD�FLWDU�HVWH�DUWtFXOR���WR�FLWH�WKLV�DUWLFOH�
2VRULR��$���*yPH]��$� \�&DUR��0����������0RGHODGR�
&RJQLWLYR�HQ�(GXFDFLyQ��$FWD�6FLHQWL �,QIRUPDWLF �
����� �������


