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5(680(1

/RV� 7XWRUHV� &RJQLWLYRV� VRQ� XQ� WLSR� GH� 6LVWHPDV�
7XWRUHV� ,QWHOLJHQWHV� TXH� VH� EDVDQ� HQ� WHRUtDV� GH�
SVLFRORJtD� FRJQLWLYD�� /RV� 7XWRUHV� &RJQLWLYRV�
XWLOL]DQ�DUTXLWHFWXUDV�FRJQLWLYDV�SDUD��DQDOL]DU�FDGD�
DFFLyQ� UHDOL]DGD�SRU� ORV� HVWXGLDQWHV� \� FDOFXODU� ODV�
FRPSHWHQFLDV� GH� DSUHQGL]DMH� TXH� QHFHVLWDQ� VHU�
PHGLGDV��/D�SURJUDPDFLyQ�GH�FRPSXWDGRUHV��HV�XQD�
PHWRGRORJtD� GH� UHVROXFLyQ� GH� SUREOHPDV� TXH� D�
PHQXGR� FDXVD� XQ� FRQIOLFWR� HQ� HO� HVWXGLDQWH� SDUD�
HQFRQWUDU�OD�VROXFLyQ�DGHFXDGD�D�GLFKR�SUREOHPD�
(Q�HVWH�DUWtFXOR�VH�SUHVHQWDUD�HVWXGLR�JHQHUDO�VREUH�
OD�XWLOL]DFLyQ�GH�$UTXLWHFWXUDV�&RJQLWLYDV�GHQWUR�GH�
7XWRUHV�FRJQLWLYRV�\�VX�DSOLFDFLyQ�HQ�HO FDPSR�GH�
OD� HGXFDFLyQ�� VH� KL]R� XQD� UHYLVLyQ� ELEOLRJUiILFD�
DFHUFD� GH� ODV�$UTXLWHFWXUDV� &RJQLWLYDV� EDViQGRVH�
HQ� OD� PHPRULD� \� HO� DSUHQGL]DMH�� \� 7XWRUHV�
&RJQLWLYRV� FUHDGRV� SDUD� OD� HQVHxDQ]D� GH� OD�
SURJUDPDFLyQ�\�VX�DSOLFDFLyQ�HQ�OD�HGXFDFLyQ�
3DODEUDV� &ODYH² 7XWRUHV� &RJQLWLYRV��
$UTXLWHFWXUDV� &RJQLWLYDV�� 3URJUDPDFLyQ��
(QVHxDQ]D�

$%675$&7
&RJQLWLYH� 7XWRUV� DUH� D� W\SH� ,QWHOOLJHQW� 7XWRUV�
6\VWHPV�ZKLFK�DUH�EDVHG�RQ�FRJQLWLYH�SV\FKRORJ\�
WKHRULHV�� 7KH� &RJQLWLYH� 7XWRUV� XVH� FRJQLWLYH�
DUFKLWHFWXUHV� LQ�RUGHU� WR�DQDOL]H�HDFK�DFWLRQ�PDGH�
E\� VWXGHQWV� DQG� WR� FDOFXODWH� WKH� OHDUQLQJ�
FRPSHWHQFHV� WKDW� QHHG� WR� EH� PHDVXUHG�� 7KH�
FRPSXWHUV� SURJUDPPLQJ�� LV� D� PHWKRGRORJ\� RI�
SUREOHP� UHVROXWLRQ� WKDW�XVXDOO\� FDXVHV� FRQILFWV� WR�
WKH� VWXGHQWV� WR� ILQG� RXW� DGHFXDWH� DQVZHUV� WR� WKLV�
SUREOHP�
,Q WKLV�VWXG\�LW�LV�SUHVHQWHG�D�JHQHUDO�VWXG\�DERXW�WKH�
XWLOL]DWLRQ� RI� &RJQLWLYHV� $UFKLWHFWXUHV� LQVLGH�
&RJQLWLYHV� 7XWRUV� DQG� LWV� DSSOLFDWLRQ� LQ� WKH�
HGXFDWLRQ�VHWWLQJ��LW�ZDV�FDUULHG�RXW�D�ELEOLRJUDSKLF�
UHYLHZ�DERXW�WKH�FRJQLWLYH�DUFKLWHFWXUH�EDVHG�RQ�WKH�
PHPRU\�DQG�OHDUQLQJ��DQG�&RJQLWLYH�7XWRUV�FUHDWHG�

IRU�SURJUDPPLQJ�WHDFKLQJ�DQG�LWV�DSSOLFDWLRQ�LQ�WKH�
HGXFDWLRQ��

.H\ZRUGV

&RJQLWLYH�7XWRUV��&RJQLWLYH�$UFKLWHFWXUHV��
SURJUDPPLQJ��WHDFKLQJ��&RJQLWLYH�0RGHOV�

,1752'8&7,21

/26� 6,67(0$6� WXWRUHV� LQWHOLJHQWHV� �67,��
SHUPLWHQ�TXH�XQD�FRPSXWDGRUD�IXQFLRQH�FRPR�XQ�
VXVWLWXWR��GLQiPLFDPHQWH�DGDSWDWLYR�GH�XQ�SURIHVRU��
JHQHUDQGR� GLDJQyVWLFRV� FRJQLWLYRV� TXH� SHUPLWHQ�
UHDOL]DU�LQIHUHQFLDV�VREUH�OD�EDVH�GH�XQ�PRGHOR�GH�
HVWXGLDQWH� FRQVWDQWHPHQWH� UHDMXVWDGR� �5HXVVHU��
������� /RV� 67,� VH� FDUDFWHUL]DQ� SRU� SRVHHU� OD�
FDSDFLGDG� GH� HPXODU� D� XQ� WXWRU� KXPDQR� \�
GHWHUPLQDU� TXp� HQVHxDU�� FyPR� HQVHxDU� \� D� TXLpQ�
HQVHxDU��&DWDOGL�	�/DJH����������/DV�DUTXLWHFWXUDV�
GH� ORV� 67,� VH� GLYLGHQ� HQ� FXDWUR� PyGXORV� TXH�
FRQIRUPDQ�VX�HVWUXFWXUD�\�SHUPLWHQ�VX�GHVDUUROOR���
�L�� HO� PyGXOR� WXWRU�� FX\D� IXQFLyQ� HV� WRPDU�
GHFLVLRQHV� DFHUFD� GH� ODV� HVWUDWHJLDV� GH� HQVHxDQ]D�
TXH� VH� YDQ� D� XWLOL]DU� \� ODV� DFFLRQHV� TXH� VH� GHEHQ�
UHDOL]DU�D�WUDYpV�GH�OD�LQWHUID]�SDUD�OD�FRPXQLFDFLyQ�
FRQ� HO� DSUHQGL]� �&DOD�� ������� �LL�� HO� PyGXOR�
HVWXGLDQWH��HO� FXDO�FDWHJRUL]D�DO�DOXPQR�GHQWUR�GH�
ORV�HVWLORV�GH�DSUHQGL]DMH�GLVSRQLEOHV�GHQWUR�GHO�67,�
�6DOJXHLUR�� &RVWD�� &DWDOGL�� *DUFtD� 0DUWLQH]�� 	�
/DJH�� ������� �LLL�� HO� PyGXOR� GRPLQLR�� TXH�
UHSUHVHQWD� HO� FRQRFLPLHQWR� GHO� H[SHUWR� HQ� OD�
WHPiWLFD� TXH� VHUi� HQVHxDGD� HQ� HO� VLVWHPD� \� ODV�
FDUDFWHUtVWLFDV� GH� OD� VROXFLyQ� GH SUREOHPDV�
DVRFLDGDV�D�HOOD��&RQVWDQ]D�5DTXHO�+XDSD\D�	�/LF��
/DXUD� /DQ]DULQL�� ������� \� �LY�� OD� LQWHUIDFH�� TXH�
SHUPLWH�OD�LQWHUDFFLyQ�HQWUH�HO�HVWXGLDQWH�\�HO�67,�GH�
PDQHUD�HILFLHQWH�&DWDOGL�	�/DJH��������
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/D�LQFRUSRUDFLyQ�GH�67,��HQ�DPELHQWHV�HGXFDWLYRV�
SHUPLWH�OD�DGDSWDFLyQ�GH�FRQWHQLGRV�\�FRQWH[WRV�DO�
HVWLOR� GH� DSUHQGL]DMH� GH� FDGD� HVWXGLDQWH��
FRQYLUWLpQGRVH� HQ� SRGHURVDV� KHUUDPLHQWDV�
DGDSWDWLYDV� TXH� DSR\DQ� HO� SURFHVR� GH�
HQVHxDQ]D�$O�1DNKDO�	�$EX�1DVHU��������

&DUQHJLH� /HDUQLQJ� �-LPpQH]� HW� DO��� ����� \� HO�
'HSDUWDPHQWR� GH� (GXFDFLyQ� GH� (VWDGRV� 8QLGRV��
UHDOL]DURQ� LQYHVWLJDFLRQHV� TXH� GHWHUPLQDURQ� OD�
HIHFWLYLGDG�GH�ORV�67,�FRQ�UHODFLyQ�D�RWURV�HQIRTXHV�
GH� LQVWUXFFLyQ�� ORJUDQGR� XQD� PHMRUD� HQ� HO�
UHQGLPLHQWR�DFDGpPLFR�GH�PiV�GHO�����HQ�HO�iUHD�
GH�PDWHPiWLFDV��*DUD\�	�&DVWUR��������

/RV�7XWRUHV�&RJQLWLYRV��7&��VRQ�XQ�WLSR�HVSHFtILFR�
GH� 67,� TXH� VH� EDVDQ� HQ� WHRUtDV� GH� SVLFRORJtD�
FRJQLWLYD� \� TXH� SHUPLWHQ� OD� FUHDFLyQ� GH�PRGHORV�
FRJQLWLYRV� TXH� UHSUHVHQWDQ� OD� IRUPD FRPR� ORV�
HVWXGLDQWHV�DERUGDQ�OD�VROXFLyQ�GH�SUREOHPDV��&DOD��
������� /RV�7&� XWLOL]DQ� �$UTXLWHFWXUDV�&RJQLWLYDV��
SDUD�DQDOL]DU�FDGD�XQD�GH�ODV�DFFLRQHV�UHDOL]DGDV�SRU�
ORV� HVWXGLDQWHV� FRQ� HO� ILQ� GH� FDOFXODU� ODV�
FRPSHWHQFLDV� GH� DSUHQGL]DMH� TXH� QHFHVLWDQ� VHU�
PHGLGDV�R�DSUHQGLGDV�-RKQ�5�$QGHUVRQ��������

8QD� $UTXLWHFWXUD� &RJQLWLYD� HV� XQ� PRGHOR�
FRPSXWDFLRQDO�FRJQLWLYR�GH�GRPLQLR�JHQpULFR�TXH�
FDSWXUD�OD�HVWUXFWXUD�HVHQFLDO�GH�ORV�SURFHVRV�GH�OD�
PHQWH�6XQ�� ������� 8QD� GH� ODV� $UTXLWHFWXUDV�
FRJQLWLYDV� PiV� FRQRFLGDV� VH� HQFXHQWUDQ�� $&7�
5�-RKQ� 5�� $QGHUVRQ� 	� /HELHUH�� ������-RKQ� 5�
$QGHUVRQ�HW�DO����������

3RU�RWUR�ODGR��OD�SURJUDPDFLyQ�GH�FRPSXWDGRUHV��HV�
XQD� PHWRGRORJtD� GH� UHVROXFLyQ� GH�
SUREOHPDV�6FKHUHU������� TXH�D�PHQXGR�FDXVD�HQ�
HO�HVWXGLDQWH�XQ�FRQIOLFWR�FRJQLWLYR�SDUD�HQFRQWUDU�
OD�VROXFLyQ�DGHFXDGD�D�GLFKR�SUREOHPD��\D�TXH�SRU�
OR�JHQHUDO�QR�GLVSRQH�GH�HVWUDWHJLDV�TXH�OH�SHUPLWDQ�
UHVSRQGHU� GH� PDQHUD� VDWLVIDFWRULD�$UHOODQR��
)HUQDQGH]�� 5RVDV�� 	� =XxLJD�� ������� � /D�
SURJUDPDFLyQ� RULHQWDGD� D� REMHWRV� �322�� HV� XQD�
FRQFHSFLyQ� DFHUFD� GHO� SURFHVR� GH� VROXFLyQ� GH�
SUREOHPDV� HQ� SURJUDPDFLyQ�� TXH� FRQVLGHUD� HO�
SURJUDPD� FRPR� XQD� FROHFFLyQ� GH� DJHQWHV� FRQ�
QLYHOHV� GH� DXWRQRPtD�� OODPDGRV� REMHWRV� \� SRU� WDO�

UD]yQ� VH� FRQVWLWX\H� HQ� XQD� GH� ODV� PHMRUHV�
DOWHUQDWLYDV� SDUD� LPSOHPHQWDU� VLVWHPDV�
LQWHOLJHQWHV�$EGyQ� 	� $OGDQD�� ������� � (O�
DSUHQGL]DMH� GH� OD�322� HV� GLItFLO�� VREUH� WRGR� SDUD�
HVWXGLDQWHV� XQLYHUVLWDULRV� HQ� ORV� SULPHURV�
VHPHVWUHV�$UpYDOR� 	� 6RODQR�� ������� $� ORV�
HVWXGLDQWHV� VH� OHV� KDFH� PiV� FRPSOLFDGR� DSUHQGHU�
IXQGDPHQWRV�GH�322�\�GHVDUUROODU�ODV�KDELOLGDGHV�
SDUD� UHVROYHU�SUREOHPDV� �5XL]��+HUQiQGH]�/ySH]��
	�/RDL]D�%ULWR������� �&RSSR��,SDUUDJXLUUH��)HUHV��
8UVXD��	�&DYDOOR��������$UHOODQR�HW�DO���������

(Q�OD�/LFHQFLDWXUD�HQ�,QIRUPiWLFD�GH�OD�8QLYHUVLGDG�
GH�&yUGRED��&RORPELD���VH�KDQ�YHQLGR�SUHVHQWDQGR�
XQD�VHULH�GH�GLILFXOWDGHV�HQ�FXDQWR�DO�DSUHQGL]DMH�GH�
OD�SURJUDPDFLyQ �2OLHU��*yPH]��	�&DUR���������ORV�
SUREOHPDV�PiV� FRPXQHV� VH� HVWiQ� SUHVHQWDQGR� HQ��
ORV� HVWXGLDQWHV� TXH� HVWiQ� FXUVDQGR� OD� PDWHULD� GH�
IXQGDPHQWRV� GH� 322� �%DUURVR� 	� 2UWL]�� �������
HVSHFtILFDPHQWH� HQ� OD� FRPSUHQVLyQ� GH� OD� VLQWD[LV�
GHO�OHQJXDMH�GH�SURJUDPDFLyQ�HPSOHDGR���GHELGR��DO��
SRFR� WLHPSR� XWLOL]DGR� HQ� HO� DQiOLVLV� GH� ORV�
HQXQFLDGRV� \� D� JHQHUDU� SRVLEOHV� VROXFLRQHV�
�6FKRHQIHOG��������

(O�REMHWLYR�GH�HVWH�DUWtFXOR�HV�SUHVHQWDU�XQD�UHYLVLyQ�
JHQHUDO� GH� ORV� WXWRUHV� FRJQLWLYRV� TXH� VH� KDQ�
GHVDUUROODGR� HQ� HO� FDPSR� GH� OD� HQVHxDQ]D� GH� ORV�
FRQFHSWRV�EiVLFRV�GH�OD�SURJUDPDFLyQ�
'HELGR�D�TXH�VH�KDQ�GHVDUUROODGR�SRFRV�7&�SDUD�OD�
HQVHxDQ]D� GH� OD� SURJUDPDFLyQ�-RKQ� 5� $QGHUVRQ��
&RQUDG�� 	� &RUEHWW�� ������0HUFDGR�� $UJHOLR��
5H\QRVR��	�0DQXHO������� �SHVH�D�TXH�VH�KDQ�XVDGR�
DPSOLDPHQWH���HO�DSRUWH�GH�HVWH�DUWtFXOR�HV�SUHVHQWDU�
XQ�SDQRUDPD�JHQHUDO�VREUH�ORV�PLVPRV��LQFOX\HQGR�
VXV� FDUDFWHUtVWLFDV� HVHQFLDOHV� \� ODV� � KDELOLGDGHV� \�
FRPSRQHQWHV� GHO� FRQRFLPLHQWR� TXH� VH� EXVFDQ
FRPSUHQGHU�D�WUDYpV�GH�VX�XVR�

,,��$548,7(&785$6�&2*1,7,9$6

8QD� $UTXLWHFWXUD� &RJQLWLYD� HV� XQ� PRGHOR�
FRPSXWDFLRQDO�FRJQLWLYR�GH�GRPLQLR�JHQpULFR�TXH�
FDSWXUD�OD�HVWUXFWXUD�HVHQFLDO�GH�ORV�SURFHVRV�GH�OD�
PHQWH��6XQ���������HVSHFLILFDQGR�OD�LQIUDHVWUXFWXUD�
VXE\DFHQWH� SDUD� XQ� VLVWHPD� LQWHOLJHQWH�� (Q� SRFDV�
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SDODEUDV��XQD�$&�LQFOX\H�DTXHOORV�DVSHFWRV�GH�XQ�
DJHQWH�FRJQLWLYR�TXH�VRQ�FRQVWDQWHV�HQ�HO�WLHPSR�\�
D� WUDYpV� GH� GLIHUHQWHV� GRPLQLRV� GH� DSOLFDFLyQ�
�/DQJOH\��/DLUG��	�5RJHUV���������(V�SRU�HVWR�TXH�
XQD�$&�VH�FRQVWLWX\H�HQ�XQ�PDUFR�DPSOLR�HQ�HO�TXH�
WLHQHQ� FDELGD� GLVWLQWRV� WLSRV� GH� RUJDQL]DFLyQ� GH�
LQIRUPDFLyQ�\�GRQGH�HVD�LQIRUPDFLyQ�HVWi�VXMHWD�D�
PRGLILFDFLRQHV� HQ� VX� FRQWHQLGR� \� HQ� VX�
HVWUXFWXUDFLyQ��%DUURV���������$GHPiV��HVWH�WLSR�GH�
DUTXLWHFWXUDV� HQPDUFDQ� OD� FRQGXFWD� LQWHOLJHQWH� GH�
ORV�VLVWHPDV�GHQWUR�GH�XQ�PRGHOR�FRPSXWDFLRQDO�GH�
HVSDFLRV� � SUREOHPD�� $Vt�� FXDQGR� XQ� VLVWHPD� VH�
HQIUHQWD� FRQ� XQD� GHWHUPLQDGD� WDUHD�� pVWD� VH�
FRQYLHUWH�HQ�XQ�HVSDFLR��SUREOHPD�TXH�VH�LGHQWLILFD�
FRPR�XQD�PHWD�D�UHVROYHU��5XL]�6iQFKH]�GH�/HyQ�	�
)HUQiQGH]�%Oi]TXH]��������

$O� GLVHxDU� WRGD� DUTXLWHFWXUD� FRJQLWLYD� VH� WLHQH� HQ�
FXHQWD�GRV�DVSHFWRV�SULPRUGLDOHV�SDUD�VX�GHVDUUROOR��
OD� PHPRULD� \� HO� DSUHQGL]DMH�� /D� IXQFLyQ� GH� OD�
PHPRULD� HV� OD� GH� DFWXDU� FRPR� XQ� UHSRVLWRULR� GHO�
FRQRFLPLHQWR� GHO� PXQGR� \� GH� XQR� PLVPR�� \� HO�
DSUHQGL]DMH� FXPSOH� HO� URO� GH� PROGHDU� HVWH�
FRQRFLPLHQWR� �'XFK�� 2HQWDU\R�� 	� 3DVTXLHU��
������/DV� $&� VH� SXHGHQ� FODVLILFDU� GH� DFXHUGR� D�
HVWDV� FDUDFWHUtVWLFDV� HQ� WUHV� JUXSRV� SULQFLSDOHV�
�)LJ�����6LPEyOLFRV��HPHUJHQWHV�H�KtEULGR�

)LJ���7D[RQRPtD�VLPSOLILFDGD�GH�ODV�DUTXLWHFWXUDV�
FRJQLWLYDV��7RPDGR�GH�'XFK�HW�DO��������

(VWD� VHFFLyQ� VH� FHQWUD� HQ� ODV� IXQFLRQDOLGDGHV� GH�
UD]RQDPLHQWR� REMHWLYR� LPSOHPHQWDGDV� HQ� $&�
SRSXODUHV��SDUD�HOOR�VH�VHOHFFLRQy�OD�PiV�FRQRFLGD��
OD� VLJXLHQWH�� $&7�5�� RUJDQL]DGD� GH� DFXHUGR� D� OD�
FODVLILFDFLyQ� DQWHULRUPHQWH� PHQFLRQDGD�� $�
FRQWLQXDFLyQ��OD�GHVFULSFLyQ�GH�OD�$&�\�XQD�EUHYH�
H[SOLFDFLyQ� DFHUFD� GH� ORV� SURFHVRV� TXH� OD�
FRQVWLWX\HQ��

$UTXLWHFWXUDV�&RJQLWLYDV�+tEULGDV

/DV� DUTXLWHFWXUDV� FRJQLWLYDV� KtEULGDV�� SXHGHQ� VHU�
GLYLGLGDV� HQ� GRV� FODVHV� EDVDGDV� HQ� HO� WLSR� GH�
PHPRULD�GH�ORV�PyGXORV�FRQVWLWX\HQWHV�� ORFDOLVWD�
GLVWULEXLGR� \� VLPEyOLFR�FRQH[LRQLVWD� �6XQ� 	�
$OH[DQGUH���������/D�SULPHUD�FODVH�GH�DUTXLWHFWXUDV�
KtEULGDV� FRPSUHQGH�XQD�FRPELQDFLyQ�GH�PyGXORV�
ORFDOLVWDV� �FRQ�FDGD�FRQFHSWR� HVSHFLILFDGR�SRU�XQ�
QRGR� 3(�� \� PyGXORV� GLVWULEXLGRV� �FRQ� FDGD�
FRQFHSWR� UHSUHVHQWDGR� SRU� XQ� FRQMXQWR� GH� QRGRV�
VXSHUSXHVWRV��� (Q� FRPSDUDFLyQ�� OD� VHJXQGD� FODVH�
LPSOLFD� XQD� PH]FOD� GH� PyGXORV� VLPEyOLFRV� �HV�
GHFLU�� PHPRULD� EDVDGD� HQ� UHJODV� R� JUiILFRV�� \�
PyGXORV� FRQH[LRQLVWDV� �GH� WLSR� ORFDOLVWD� R�
GLVWULEXLGR��� 'H� PDQHUD� FRUUHVSRQGLHQWH�� ODV�
DUTXLWHFWXUDV� KtEULGDV� SXHGHQ� FODVLILFDUVH� HQ� GRV�
FODVHV�SULQFLSDOHV�GH� DFXHUGR�FRQ� VX�GLUHFFLyQ�GH�
DSUHQGL]DMH��DSUHQGL]DMH�GH�DUULED�KDFLD�DEDMR�\�GH�
DEDMR�DUULED��6XQ�	�=KDQJ��������

$&7�5
$&7�5� �7KH� $GDSWLYH� &RQWURO� RI� 7KRXJKW�
5DWLRQDO�� �-RKQ� 5�$QGHUVRQ�� %RWKHOO�� /HELHUH�� 	�
0DWHVVD������� HV�XQ�PRGHOR�SHQVDGR�SDUD�H[SOLFDU�
OD�FRQGXFWD KXPDQD��HVWH�VH�EDVD�HQ�OD�DGTXLVLFLyQ��
DOPDFHQDPLHQWR�\�UHFXSHUDFLyQ�GH�LQIRUPDFLyQ�TXH�
SURYHH� XQ� EXHQ� HQWRUQR� SDUD� LQWHJUDU�
LQYHVWLJDFLRQHV� VREUH� PHPRULD� \� DSUHQGL]DMH�� /D�
WHRUtD� FRJQLWLYD� HQ� OD� T� VH� EDVD�$&7�5� WLHQH� VXV�
RUtJHQHV� HQ� OD� WHRUtD� GH� OD� PHPRULD� KXPDQD�
DVRFLDWLYD� �+$0�� �-RKQ� 5�� $QGHUVRQ� 	� %RZHU��
������� TXH� LQWHQWD� UHSUHVHQWDU� ORV� UHFXHUGRV�
DOPDFHQDGRV�\�FyPR�HVDV�UHSUHVHQWDFLRQHV�PHGtDQ�
HO� FRPSRUWDPLHQWR� TXH� VH� REVHUYDED� HQ�
H[SHULPHQWRV�GH�PHPRULD�-RKQ�5�$QGHUVRQ���������
$&7�5� FXHQWD� FRQ� �� PyGXORV� TXH� WLHQHQ� FRPR�
REMHWLYR�SURFHVDU�XQ�WLSR�GH�LQIRUPDFLyQ�GLIHUHQWH��
ORV FXDOHV�GHEHQ�VHU� LQWHJUDGRV�SDUD�SURGXFLU�XQD�
FRJQLFLyQ�FRKHUHQWH��2VFDU�-DYLHU�5RPHUR�/RSH]��
����� (Q� OD� )LJ��� VH� PXHVWUD� XQD� SHUVSHFWLYD�
JHQHUDO�GH�$&7�5��%DVDGR�HQ�$QGHUVRQ��/DV�FDMDV�
VRQ�PyGXORV��FRQWURODGRV�SRU�XQ�PyGXOR�SURFHVDO�
FHQWUDO�D�WUDYpV�GH�E~IHUHV�GH�FDSDFLGDG�OLPLWDGD�
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)LJ���8QD�SHUVSHFWLYD�JHQHUDO�GH�$&7�5��%DVDGR�HQ�
�$QGHUVRQ���������/DV�FDMDV�VRQ�PyGXORV��FRQWURODGRV�SRU�
XQ�PyGXOR�SURFHVDO�FHQWUDO�D�WUDYpV�GH�E~IHUHV�GH�FDSDFLGDG�

OLPLWDGD�

$&7�5�SURSRQH�XQ�PyGXOR�GH�YLVLyQ�TXH�GHWHUPLQD�
OD�LGHQWLGDG�\�OD�SRVLFLyQ�GH�ORV�REMHWRV�HQ�HO�FDPSR�
YLVXDO��XQ�PyGXOR�PDQXDO�TXH�FRQWUROD�ODV�PDQRV��
XQ�PyGXOR�GHFODUDWLYR�TXH�UHFXSHUD�OD�LQIRUPDFLyQ�
GH�ODUJR�SOD]R��XQ�PyGXOR�GH�PHWDV�TXH�DFWXDOL]D�HO�
HVWDGR� LQWHUQR�GHO�DJHQWH��\�XQ�VLVWHPD�EDVDGR�HQ�
UHJODV�GH�SURGXFFLyQ�TXH�FRRUGLQD�OD�RSHUDFLyQ�GH�
ORV�RWURV�FXDWUR�PyGXORV�
(Q�$&7�5�VH�SURGXFHQ�GRV�WLSRV�GH�WUDQVIHUHQFLD�
GH�GDWRV��HO�SULPHUR�VH�OLPLWD�D�XQ�WLSR�GH�XQLGDG�GH�
FRQRFLPLHQWR� GHFODUDWLYD� OODPDGD� &+81.�� \� HO�
VHJXQGR� VROR� SXHGH� GLVSDUDU� XQD� ~QLFD� UHJOD� HQ�
FDGD� FLFOR� FRJQLWLYR�� HVWH� VH� FRPSDUD� FRQ� ODV�
DUTXLWHFWXUDV�62$5�\�(3,&�ODV�FXDOHV�SHUPLWHQ�XQD�
DFWLYDFLyQ�VLPXOWiQHD�GH UHJODV�

,,,��78725(6�&2*1,7,926

/RV�GHSDUWDPHQWRV�GH�SVLFRORJtD�H� LQIRUPiWLFD�GH�
OD� &DUQHJLH� 0HOORQ� 8QLYHUVLW\�� LQLFLDURQ� VXV�
WUDEDMRV� HQ� WXWRUHV� FRJQLWLYRV�� EDViQGRVH� HQ� ODV�
LQYHVWLJDFLRQHV�TXH�$QGHUVRQ�HVWDED�GHVDUUROODQGR�
VREUH� $&7�5�� OD� FXDO� EXVFD� H[SOLFDU� HO�
IXQFLRQDPLHQWR� GH� OD� FRJQLFLyQ� KXPDQD�-RKQ� 5�
$QGHUVRQ�� ������� /D� WHRUtD� GH� $&7�5� VH� KD�
XWLOL]DGR� SDUD� FRQVWUXLU� PRGHORV� FRJQLWLYRV�-��
$QGHUVRQ�� %R\OH�� &RUEHWW�� 	� /HZLV�� ������� 8Q�
PRGHOR� FRJQLWLYR� HV� XQD� GHVFULSFLyQ� VLPSOLILFDGD�
GH� OD� UHVROXFLyQ� GH� SUREOHPDV� KXPDQRV� HQ� WDUHDV�
HGXFDWLYDV�HVWDQGDUL]DGDV��TXH�D\XGD�D�FDUDFWHUL]DU�
HO�FRQRFLPLHQWR�\�ODV�KDELOLGDGHV�GH�ORV�HVWXGLDQWHV�
HQ� GLIHUHQWHV� QLYHOHV� GH� DSUHQGL]DMH� \� IDFLOLWDU� OD�
H[SOLFDFLyQ� \� SUHGLFFLyQ� GHO� UHQGLPLHQWR�
DFDGpPLFR�GH�ORV�HVWXGLDQWHV�5REHUWV�HW�DO���������

/RV� 67,� TXH� XWLOL]D� PRGHORV� FRJQLWLYRV� VH� OHV�
FRQRFH� FRPR� 7XWRUHV� &RJQLWLYRV� �7&��� /RV� 7&�
XWLOL]DQ�ORV�PRGHORV�FRJQLWLYRV�SDUD�GHVFRPSRQHU�
OD� PpWRGRV� GH� UHVROXFLyQ� GH� SUREOHPDV� HQ�
FRPSRQHQWHV�GH�FRQRFLPLHQWR�R�KDELOLGDGHV��SDUD�
OXHJR�WUD]DU�HO�FRQRFLPLHQWR TXH�HO�HVWXGLDQWH�WLHQH�
GH�HVD�KDELOLGDG�)DQFVDOL��1L[RQ��9XRQJ��	�5LWWHU��
�������/RV�SULPHURV�7&�FUHDGRV�IXHURQ�GLULJLGRV�D�
OD�HQVHxDQ]D�GH�OD�SURJUDPDFLyQ \�ODV�PDWHPiWLFDV�
�-RKQ� 5� $QGHUVRQ� HW� DO��� ������-� 5� $QGHUVRQ��
%R\OH��)DUUHOO��	�5HLVHU��������-��$QGHUVRQ�HW�DO���
�������

/RV�7XWRUHV�&RJQLWLYRV�HQ�3URJUDPDFLyQ�KDQ�VLGR�
DPSOLDPHQWH� XVDGRV� HQ� HO� PXQGR� DFDGpPLFRV�$��
&RUEHWW�� ������� /RV� 7&� SHUPLWHQ� GHVDUUROODU�
DPELHQWHV�GH�DSUHQGL]DMH�HIHFWLYR��/RV�HVWXGLDQWHV�
TXH� WUDEDMDQ� FRQ� WXWRUHV� FRJQLWLYRV� FRPSOHWDQ�
DFWLYLGDGHV�GH�UHVROXFLyQ�GH SUREOHPDV�HQ�XQ�WHUFLR�
GHO� WLHPSR� TXH� QHFHVLWDQ� RWURV� HVWXGLDQWHV� TXH�
UHVXHOYHQ� HVWH� PLVPR� WLSR� GH� DFWLYLGDGHV� HQ�
DPELHQWHV� FRQYHQFLRQDOHV� �-RKQ� 5� $QGHUVRQ��
&RUEHWW��.RHGLQJHU��	�3HOOHWLHU���������VLQ�HPEDUJR�
KDQ� VLGR� SRFRV� ORV� TXH� KDQ� VLGR� FUHDGRV� SDUD� OD�
HQVHxDQ]D�GH�OD�SURJUDPDFLyQ��-RKQ�5�$QGHUVRQ�HW�
DO��� ������0HUFDGR� HW� DO��� ������� D� FRQWLQXDFLyQ�
GHVFULELUHPRV� GRV� WXWRUHV� FRJQLWLYRV� TXH� VRQ� ORV�
DPSOLDPHQWH� XWLOL]DGRV� SDUD� OD� HQVHxDQ]D� GH� OD�
SURJUDPDFLyQ�$��7��&RUEHWW�	�$QGHUVRQ��������������������

$37�3URJUDPPLQJ�7XWRU
(O�7XWRU�GH�3URJUDPDFLyQ�GH�$&7��$37��HV�XQ�67,�
TXH� HPSOHD� XQ� PRGHOR� FRJQLWLYR� GHWDOODGR� GH�
FRQRFLPLHQWRV�GH�SURJUDPDFLyQ�HQ�XQ� LQWHQWR�SRU�
ORJUDU� XQ� DSUHQGL]DMH� H[SHUWR� �$�� 7�� &RUEHWW� 	�
$QGHUVRQ�� ������� (O� REMHWLYR� GH� HVWH� WXWRU� HV�
VXSHUYLVDU� HO� FRQRFLPLHQWR� SURFHGLPHQWDO� GHO�
HVWXGLDQWH�HQ�OD�UHVROXFLyQ�GH�SUREOHPDV�GHO�iUHD�GH�
SURJUDPDFLyQ�� SURYH\HQGR� VXILFLHQWHV�
RSRUWXQLGDGHV� GH� DSUHQGL]DMH� HQ� HO� GRPLQLR�
WHPiWLFR� GHO� WXWRU� \� UHDOL]DQGR� SUHGLFFLRQHV� FRQ�
SUHFLVLyQ� GHO� GHVHPSHxR� GHO� H[DPHQ� GH� ORV�
HVWXGLDQWHV�$�� &RUEHWW� 	� 0FODXJKOLQ�� �������
$GHPiV� XWLOL]D� HO� � PRGHODGR� FRJQLWLYR� GHO�
HVWXGLDQWH� SDUD� LQFRUSRUDU� XQD� PHGLGD�
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LQGHSHQGLHQWH� GH� VX� FRQRFLPLHQWR� GHFODUDWLYR�
SUHYLR�DILQDQGR�DVt�OD�YDOLGH]�SUHGLFWLYD�GHO�SURFHVR�
GH�PRGHODGR�$��7��&RUEHWW�	�%KDWQDJDU��������

)LJXUD��� /D�LQWHUID]�$37�/,63�7XWRU�

$Vt� PLVPR�� HO� WXWRU� UHDOL]D� XQ� VHJXLPLHQWR� GHO�
FRQRFLPLHQWR� SURFHGLPHQWDO� GHO� HVWXGLDQWH� D�
WUDYpV�GH�ORV�SUREOHPDV�TXH�YD�UHVROYLHQGR�HQ�XQ�
SURFHVR�TXH�VH�GHQRPLQD�UDVWUHR�GHO�FRQRFLPLHQWR��
(Q� HVWH� UDVWUHR�� HO� HVWXGLDQWH� VH� UHSUHVHQWD� FRPR�
XQD� VXSHUSRVLFLyQ� GHO�PRGHOR� LGHDO� TXH� SRVHH� HO�
WXWRU��*ROGVWHLQ���������(O�PHGLGRU�GH�KDELOLGDGHV�
HQ� OD� HVTXLQD� VXSHULRU� GHUHFKD� GH� OD ILJXUD� ��
PXHVWUD�HO�PRGHOR�TXH�SRVHH�HO�WXWRU�GHO�HVWDGR�GH�
FRQRFLPLHQWR� GHO� HVWXGLDQWH�� &DGD� HQWUDGD� HQ� HO�
PHGLGRU� GH� KDELOLGDGHV� UHSUHVHQWD� XQD� UHJOD� GH�
SURGXFFLyQ� HQ� HO� PRGHOR� FRJQLWLYR� GH�
FRQRFLPLHQWRV� GH� SURJUDPDFLyQ�� (O� VRPEUHDGR�
UHSUHVHQWD� OD� SUREDELOLGDG� GH� TXH� HO� HVWXGLDQWH�
FRQR]FD� OD� UHJOD� \� XQD� PDUFD� GH� YHULILFDFLyQ�
LQGLTXH�TXH�HO�HVWXGLDQWH�KD�GRPLQDGR�OD�UHJOD�$��
&RUEHWW�	�0FODXJKOLQ��������
$37� SURJUDPPLQJ� 7XWRU� KD� VLGR� XVDGR�
DPSOLDPHQWH� XWLOL]DGR SDUD� HQVHxDU� FXUVRV� GH�
SURJUDPDFLyQ� FDGD� VHPHVWUH� HQ� 7KH� &DUQHJLH�
0HOORQ�8QLYHUVLW\�GHVGH������

0LQL�7XWRUHV�&RJQLWLYRV�HQ�3ODWDIRUPDV�/06
6H�SUHVHQWD�OD�DSOLFDFLyQ�GH�XQ�HVWXGLR�SLORWR�SDUD�
OD�HQVHxDQ]D�GH�FRQFHSWRV�EiVLFR�GH�SURJUDPDFLyQ�
FRQ�GRV�JUXSRV�GH�HVWXGLDQWHV�GH�QLYHO�PHGLR�GHO�

HVWDGR� GH� $JXDVFDOLHQWHV�� XVDQGR� SURWRWLSRV� GH�
WXWRUHV� FRJQLWLYRV�� 6H� DSOLFy� XQD� HYDOXDFLyQ� SDUD�
PHGLU� HO� JUDGR� GH� UHWHQFLyQ� DVt� FRPR� SUXHEDV�
HVWDGtVWLFDV�SDUD�DQDOL]DU�ORV�GDWRV��/RV�UHVXOWDGRV�
SUHOLPLQDUHV� QR� PXHVWUDQ� GLIHUHQFLDV�
HVWDGtVWLFDPHQWH�VLJQLILFDWLYDV�HQ�HO�UHQGLPLHQWR�GH�
DPERV�JUXSRV��6H�DUJXPHQWD�TXH�OD�DXVHQFLD�GH�XQ�
LQVWUXFWRU� KXPDQR� \� OD� IDOWD GH� XQD� FDSDFLWDFLyQ�
SUHVHQFLDO�SUHYLD��HQWUH�RWUDV�YDULDEOHV��SXGR�LQIOXLU�
HQ�ORV�UHVXOWDGRV�REWHQLGRV�0HUFDGR�HW�DO���������

)LJXUD��� &XUVR�3LORWR�GH�OD�,QWURGXFFLyQ�D�OD�3URJUDPDFLyQ�

(Q�OD�ILJXUD���VH�PXHVWUD�HO�GHVSOLHJXH�GH�ORV�PLQL�
WXWRUHV�TXH�XWLOL]DQ�XQD�SODWDIRUPD�/06��/HDUQLQJ�
0DQDJHPHQW�6\VWHP���HQ�GRQGH�VH�GLVHxy�XQ�FXUVR�
SLORWR�� VLPXODQGR� HO� HVWXGLR� GH� XQ� WHPD�� HQ� HVWH�
FDVR�� ORV� WLSRV� GH� GDWRV� \� YDULDEOHV� HQWHUDV� HQ�
OHQJXDMH�&��6H�GHVDUUROODURQ� OHFFLRQHV� WH[WXDOHV� D�
PDQHUD� GH� H[SOLFDFLyQ� WHyULFD�� SUHVHQWDGDV� D� ORV�
SDUWLFLSDQWHV� HQ� IRUPD� GH� SiJLQDV� ZHE� HVWiWLFDV��
/RV� PLQL�WXWRUHV� FRJQLWLYRV�� VH� SXVLHURQ� D�
GLVSRVLFLyQ�GH�ORV�DOXPQRV�SDUWLFLSDQWHV�DO�ILQDO�GH�
FDGD�OHFFLyQ�
/RV�0LQL�7XWRUHV�FRJQLWLYRV�HQ�3ODWDIRUPDV�/06�
VH� XWLOL]DURQ� HQ� HVWXGLDQWHV� GH� ��� VHPHVWUH� GH� OD�
SUHSDUDWRULD� /LFHQFLDGR� -HV~V� 5H\HV� +HUROHV� GH�
$JXDVFDOLHQWHV� �0p[LFR�� \� HQ� HVWXGLDQWHV� TXH�
FXUVDQ�HQWUH����\����VHPHVWUH�HQ�OD�SUHSDUDWRULD�GH�
OD�8QLYHUVLGDG�$XWyQRPD�GH�$JXDVFDOLHQWHV�

(Q�HO�iUHD�GH�OD�SURJUDPDFLyQ�� ORV�7&�TXH�VH�KDQ�
GHVDUUROODGR� KDQ� VLGR� SRFRV�� HVSHFtILFDPHQWH� ORV�
UHIHUHQFLDGRV�HQ�HVWH�DUWtFXOR��VLQ�HPEDUJR�KDQ�VLGR�
DPSOLDPHQWH� XWLOL]DGRV�� \D� TXH� HOORV� SHUPLWHQ� OD�
FUHDFLyQ�GH�PRGHORV�FRJQLWLYRV�TXH�UHSUHVHQWDQ�OD�
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IRUPD�FRPR�ORV�HVWXGLDQWHV�DERUGDQ�OD�VROXFLyQ�GH�
SUREOHPDV�&DOD�� ����� GHVDUUROODU� DPELHQWHV� GH�
DSUHQGL]DMH� HIHFWLYR�$�� &RUEHWW� 	� 0FODXJKOLQ��
������

,9��',6&86,Ï1

(O�DUWtFXOR�PXHVWUD�TXH�ORV�7&�PHQFLRQDGRV�HVWiQ�
EDVDGRV�HQ�OD�DUTXLWHFWXUD�FRJQLWLYD�$&7�5��$37�
3URJUDPPLQJ� 7XWRU� HVWD� FUHDGR� HQ� /,63� HQ�
FRQFRUGDQFLD�FRQ�OD�$UTXLWHFWXUD�&RJQLWLYD�$&7�
5�� HVWR� IDFLOLWD� OD� UHDOL]DFLyQ� GH� HMHUFLFLRV� \� OD�
SURJUDPDFLyQ� GH� WXWRUHV�� PLHQWUDV� TXH� ORV� 0LQL�
WXWRUHV� &RJQLWLYRV� HVWiQ� FUHDGRV� HQ� 3+3� H�
LQVHUWDGRV�HQ�OD�SODWDIRUPD�0RRGOH��HVWR�KDFH�PiV�
GLItFLO� VX�FRPXQLFDFLyQ� FRQ�$&7�5�GHELGR�D�TXH�
WLHQH� TXH� XVDU� 0,''/(� :$5(� SDUD� OD�
FRPXQLFDFLyQ�HQWUH�0RRGOH�\�$&7�5��
6H�REVHUYD�TXH�ORV�WXWRUHV�QR�HVWiQ�KHFKRV�SDUD�XQD�
SODWDIRUPD� HVSHFtILFDPHQWH�� VLQR� TXH� VH� SXHGH�
FRUUHU�HQ�FXDOTXLHU�VLVWHPD�RSHUDWLYR�
(Q�FXDQWR�D�VX�XWLOL]DFLyQ��VH�REVHUYy�TXH�ORV�7&�
VRQ�DSOLFDGRV�D�QLYHO�XQLYHUVLWDULR�\�D�QLYHO�EiVLFR��
QR� VH� HQFRQWUy� OD� DSOLFDFLyQ� GH� HVWRV� D� QLYHO� GH�
SULPDULD�� OR� FXDO� SXHGH� VHU� XQD� RSRUWXQLGDG� GH�
LQYHVWLJDFLyQ�

9��&21&/86,21(6

(VWH� WUDEDMR� SUHVHQWy� XQ� HVWXGLR� JHQHUDO� VREUH� OD�
XWLOL]DFLyQ� GH� OD� $UTXLWHFWXUD� &RJQLWLYD� $&7�5�
GHQWUR�GH�7XWRUHV�FRJQLWLYRV�\�VX�DSOLFDFLyQ�HQ�HO�
FDPSR� GH� OD� HGXFDFLyQ�� VH� KL]R� XQD� UHYLVLyQ�
ELEOLRJUiILFD�DFHUFD�GH� ODV�$UTXLWHFWXUD�&RJQLWLYD�
EDViQGRVH�HQ�OD�PHPRULD�\�HO�DSUHQGL]DMH��\�7XWRUHV�
&RJQLWLYRV� FUHDGRV� SDUD� OD� HQVHxDQ]D� GH� OD�
SURJUDPDFLyQ�\�VX�DSOLFDFLyQ�HQ�OD�HGXFDFLyQ��
/D�UHYLVLyQ�ELEOLRJUiILFD�SHUPLWLy�HQFRQWUDU�XQD�GH�
ODV�$UTXLWHFWXUDV�&RJQLWLYDV�PiV�LPSRUWDQWHV�FRPR�
OR� VRQ�$&7�5�� \� ORV�7XWRUHV�&RJQLWLYRV� TXH� KDQ�
VLGR�XWLOL]DGRV�DPSOLDPHQWH�SDUD�OD�HQVHxDQ]D�\�HO�
DSUHQGL]DMH� \� VXV� FDUDFWHUtVWLFDV� \� FRPSRQHQWHV�
PiV�HVHQFLDOHV�
6H� HQFRQWUDURQ� �� WXWRUHV� FRJQLWLYRV� ORV� FXDOHV� VH�
KDQ� XWLOL]DGR� D� OR� ODUJR� GH� ORV� DxRV� GHVGH� TXH� VH�
GHVDUUROODURQ�� HVWRV� WXWRUHV� VH� HQIRFDQ�

HVSHFtILFDPHQWH� HQ� OD� HQVHxDQ]D� GH� OD�
SURJUDPDFLyQ��\D�TXH�VH�KD�HYLGHQFLDGR�TXH�SRFRV�
VRQ�ORV�7&�TXH�VH�FUHDQ�SDUD�HVWD�iUHD�
6H� HVSHUD� VHJXLU� WUDEDMDQGR� FRQ� HVWRV� WHPDV��
KDFLHQGR�XQD�SURIXQGL]DFLyQ�DFHUFD�GH�HVWRV�\� VX�
DSOLFDFLyQ�QR�VROR�HQ�SURJUDPDFLyQ��VLQR� WDPELpQ�
HQ�RWUDV�iUHDV�GHO�FRQRFLPLHQWR�

9,��5()(5(1&,$6�%,%/,2*5$),&$6

$EGyQ��,���	�$OGDQD��0����������35(*817$6�
&2*1,7,9$6�<�0(7$&2*1,7,9$6�(1�
(/�352&(62�'(�$35(1',=$-(�
,QIOXHQFLD�GH�SUHJXQWDV�FRJQLWLYDV�\�
PHWDFRJQLWLYDV�HQ�FRPSUHQVL^y`Q�FRQFHSWXDO�
\�HQ�KDELOLGDG�SDUD�UHVROYHU�SUREOHPDV�HQ�
FLHQFLDV�

$O�1DNKDO��0��$��0���	�$EX�1DVHU��6��6����������
$GDSWLYH�,QWHOOLJHQW�7XWRULQJ�6\VWHP�IRU�
/HDUQLQJ�&RPSXWHU�7KHRU\$GDSWLYH�
,QWHOOLJHQW�7XWRULQJ�6\VWHP�IRU�/HDUQLQJ�
&RPSXWHU�7KHRU\��%���(8523($1�
$&$'(0,&�5(6($5&+��������

$QGHUVRQ��-���%R\OH��)���&RUEHWW��$���	�/HZLV��0��
��������&RJQLWLYH�0RGHOLQJ�DQG�,QWHOOLJHQW�
7XWRULQJ��5HWULHYHG�IURP�
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SURILOH�0DWWKHZ
B/HZLV���SXEOLFDWLRQ����������B&RJQLWLYHB
0RGHOLQJBDQGB,QWHOOLJHQWB7XWRULQJ�OLQNV���E
��D�H��DH��G�E���H�D��SGI

$QGHUVRQ��-��5����������$�6LPSOH�7KHRU\�RI�
&RPSOH[�&RJQLWLRQ�

$QGHUVRQ��-��5����������7KH�DUFKLWHFWXUH RI�
FRJQLWLRQ��3V\FKRORJ\�3UHVV�

$QGHUVRQ��-��5���%RWKHOO��'���%\UQH��0��'���
'RXJODVV��6���/HELHUH��&���	�4LQ��<����������
$Q�LQWHJUDWHG�WKHRU\�RI�WKH�PLQG��
3V\FKRORJLFDO�5HYLHZ���������������

$QGHUVRQ��-��5���%RWKHOO��'���/HELHUH��&���	�
0DWHVVD��0��������� $Q�,QWHJUDWHG�7KHRU\�RI�
/LVW�0HPRU\�HQW�DVSHFWV�RI�FRJQLWLRQ²
PHPRU\�IRU�VHULDO��-2851$/�2)�0(025<�
$1'�/$1*8$*(���������±�����5HWULHYHG�
IURP�
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KWWS���FLWHVHHU[�LVW�SVX�HGX�YLHZGRF�GRZQORDG
"GRL ���������������	UHS UHS�	W\SH SGI

$QGHUVRQ��-��5���	�%RZHU��*��+� ��������+XPDQ�
$VVRFLDWLYH�0HPRU\� 7D\ORU�DQG�)UDQFLV��
5HWULHYHG�IURP�
KWWSV���ERRNV�JRRJOH�HV�ERRNV"KO HV	OU 	LG
 5�;U$J$$4%$-	RL IQG	SJ 33�	GT K
XPDQ�DVVRFLDWLYH�PHPRU\	RWV [;+D]�W��
3	VLJ K\,�
ZH�&+B4<�D�KJ;ND)]Z+�RJ�Y RQHSDJH
	T KXPDQ�DVVRFLDWLYH�PHPRU\	I IDOVH

$QGHUVRQ��-��5���%R\OH��&��)���)DUUHOO��5���	�5HLVHU��
%��-����������&RJQLWLYH�3ULQFLSOHV�LQ�WKH�
'HVLJQ�RI�&RPSXWHU�7XWRUV��5HWULHYHG�IURP�
KWWS���RDL�GWLF�PLO�RDL�RDL"YHUE JHW5HFRUG	P
HWDGDWD3UHIL[ KWPO	LGHQWLILHU $'$������

$QGHUVRQ��-��5���&RQUDG��)��*���	�&RUEHWW��$��7��
��������6NLOO�$FTXLVLWLRQ�DQG�WKH�/,63�7XWRU��
&RJQLWLYH�6FLHQFH������������±�����
KWWSV���GRL�RUJ���������V��������FRJ����B�

$QGHUVRQ��-��5���&RUEHWW��$��7���.RHGLQJHU��.��5���
	�3HOOHWLHU��5����������&RJQLWLYH�WXWRUV��
/HVVRQV�OHDUQHG��7KH -RXUQDO�RI�WKH�/HDUQLQJ�
6FLHQFHV�����������±����

$QGHUVRQ��-��5���	�/HELHUH��&����������7KH�DWRPLF�
FRPSRQHQWV�RI�WKRXJKW��(UOEDXP�

$UHOODQR��1���)HUQDQGH]��-���5RVDV��0��9���	�
=XxLJD��0��(����������(VWUDWHJLD�
PHWRGROyJLFD�GH�OD�HQVHxDQ]D�GH�OD�
SURJUDPDFLyQ�SDUD�OD�SHUPDQHQFLD�GH�ORV�
DOXPQRV�GH�SULPHU�DxR�GH�,QJHQLHUtD�
(OHFWUyQLFD����±����5HWULHYHG�IURP�
KWWS���VHGLFL�XQOS�HGX�DU�ELWVWUHDP�KDQGOH����
���������'RFXPHQWRBFRPSOHWR�SGI"VHTXHQF
H �

$UpYDOR��&���	�6RODQR��/����������3DWURQHV�GH�
&RPSRUWDPLHQWR�GH�(VWXGLDQWHV�GH�
3URJUDPDFLyQ�DO�8WLOL]DU�XQD�+HUUDPLHQWD�GH�
9LVXDOL]DFLyQ�GH�3URWRFRORV�9HUEDOHV��
5HWULHYHG�IURP�
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SURILOH�&DUORVB
0HUFDGR��SXEOLFDWLRQ����������B3DWURQHVB
GHB&RPSRUWDPLHQWRBGHB(VWXGLDQWHVBGHB3UR

JUDPDFLRQBDOB8WLOL]DUBXQDB+HUUDPLHQWDBGHB
9LVXDOL]DFLRQBGHB3URWRFRORVB9HUEDOHV�OLQNV�
���H��H���DH������H�H����3DWURQHV�GH�
&RPSRUWDPLH

%DUURV��*��7����������8Q�PRGHOR�GH�$UTXLWHFWXUD�
&RJQLWLYD�$SOLFDFLyQ�HQ�5REyWLFD�0yYLO�
7HVLV�'RFWRUDO��5HWULHYHG�IURP�
KWWS���RD�XSP�HV����������������SGI

%DUURVR��-��-���	�2UWL]��,��5��5����������
'LILFXOWDGHV�GH�DSUHQGL]DMH�H�LQWHUYHQFLyQ�
SVLFRSHGDJyJLFD�HQ�OD�UHVROXFLyQ�GH�
SUREOHPDV�PDWHPiWLFRV����������±�����
5HWULHYHG�IURP�
KWWS���ZZZ�UHYLVWDHGXFDFLRQ�PHF�HV�UH����UH
���B���SGI

&DOD��2����������(VWXGLR�FRPSDUDWLYR�GHO�
IXQFLRQDPLHQWR�GH�6LVWHPDV�WXWRUHV�
LQWHOLJHQWHV�RULHQWDGRV�D�OD�HQVHxDQ]D�GH�ORV�
IXQGDPHQWRV�GH�&RQWURO�$XWRPiWLFR��
8QLYHUVLGDG�1DFLRQDO�GH�&RORPELD�

&DWDOGL��=���	�/DJH��)��-����������0RGHODGR�GHO�
HVWXGLDQWH�HQ�VLVWHPDV�WXWRUHV�LQWHOLJHQWHV��7(�
^	`�(7�

&RQVWDQ]D�5DTXHO�+XDSD\D��	�/LF��/DXUD�
/DQ]DULQL����������6LVWHPDV�7XWRULDOHV�
,QWHOLJHQWHV�8Q�DQDOLVLV�FUÕWLFR��5HWULHYHG�
IURP�
KWWS���VHGLFL�XQOS�HGX�DU�ELWVWUHDP�KDQGOH����
��������'RFXPHQWRBFRPSOHWR�SGI"VHTXHQFH
 �

&RSSR��5���,SDUUDJXLUUH��-���)HUHV��*���8UVXD��*���	�
&DYDOOR��$����������6LVWHPD�GLGiFWLFR�SDUD�OD�
HQVHxDQ]D�GH�OD�SURJUDPDFLyQ�FRQ�
PHWRGRORJtDV�GH�DSUHQGL]DMH�EDVDGR�HQ�
SUREOHPDV��5HWULHYHG�IURP�
KWWS���VHGLFL�XQOS�HGX�DU�ELWVWUHDP�KDQGOH����
���������'RFXPHQWRBFRPSOHWR�SGI"VHTXHQF
H �

&RUEHWW��$����������&RJQLWLYH�0DVWHU\�/HDUQLQJ�LQ�
WKH�$&7�3URJUDPPLQJ�7XWRU��5HWULHYHG�IURP�
KWWS���ZZZ�DDDL�RUJ�3DSHUV�6\PSRVLD�6SULQJ�
�����66�������66����������SGI

&RUEHWW��$���	�0FODXJKOLQ��0����������0RGHOLQJ�
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6WXGHQW�.QRZOHGJH��&RJQLWLYH�7XWRUV�LQ�
+LJK�6FKRRO�DQG�&ROOHJH�

&RUEHWW��$��7���	�$QGHUVRQ��-��5����������
.QRZOHGJH�7UDFLQJ��0RGHOLQJ�$FTXLVLWLRQ�RI�
3URFHGXUDO�.QRZOHGJH�

&RUEHWW��$��7���	�$QGHUVRQ��-��5����������
.QRZOHGJH�GHFRPSRVLWLRQ�DQG�VXEJRDO�
UHLILFDWLRQ�LQ�WKH�$&7�SURJUDPPLQJ�WXWRU��
'HSDUWPHQW�RI�3V\FKRORJ\�����

&RUEHWW��$��7���	�%KDWQDJDU��$����������6WXGHQW�
PRGHOLQJ�LQ�WKH�$&7�SURJUDPPLQJ�WXWRU��
$GMXVWLQJ�D�SURFHGXUDO�OHDUQLQJ�PRGHO�ZLWK�
GHFODUDWLYH�NQRZOHGJH��,Q�8VHU�PRGHOLQJ �SS��
���±�����

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

)DQFVDOL��6���1L[RQ��7���9XRQJ��$���	�5LWWHU��6��
��������6LPXODWHG�6WXGHQWV��0DVWHU\�
/HDUQLQJ��DQG�,PSURYHG�/HDUQLQJ�&XUYHV�IRU�
5HDO�:RUOG�&RJQLWLYH�7XWRUV��5HWULHYHG�IURP�
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SURILOH�-RKQB&K
DPSDLJQ�SXEOLFDWLRQ����������B6LPXODWHGB
/HDUQHUV�OLQNV���H�H����G�D�G�IEI�������S
GI�SDJH ��

*DUD\��,��0���	�&DVWUR��-����������78725(6�
,17(/,*(17(6�(1�/$�(16(f$1=$�'(�/$�
0$7(0È7,&$�(1�6(&81'$5,$��5HWULHYHG�
IURP�
KWWS���IXQHV�XQLDQGHV�HGX�FR��������0RUDOHV7
XWRUHV$/0(�����SGI

*ROGVWHLQ��,��3����������7KH�JHQHWLF�JUDSK��D�
UHSUHVHQWDWLRQ�IRU�WKH�HYROXWLRQ�RI�SURFHGXUDO�
NQRZOHGJH� ,QWHUQDWLRQDO�-RXUQDO�RI�0DQ�
0DFKLQH�6WXGLHV�����������±����
KWWSV���GRL�RUJ���������6�����
��������������;

-LPpQH]��0���8QLYHUVLGDG�'H�&RVWD��&���5LFD��5��
&���6DODV��(���2JDQ��$���	�%DNHU��5��6��-��'��
��������7XWRU�&RJQLWLYR�\�HO�LQFUHPHQWR�GH�
DSUHQGL]DMH�HQ�PDWHPiWLFD�

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

FKDOOHQJHV��&2*1,7,9(�6<67(06�
5(6($5&+��
KWWSV���GRL�RUJ���������M�FRJV\V������������

0HUFDGR��$���$UJHOLR��&���5H\QRVR��*���	�0DQXHO��
-����������8Q�HVWXGLR�SLORWR�VREUH�HO�HIHFWR�GH�
ORV�WXWRUHV�FRJQLWLYRV�SDUD�OD�HQVHxDQ]D�GH�
FRQFHSWRV�EiVLFRV�GH�SURJUDPDFLyQ��,Q�
,QYHVWLJDFLyQ�\�&LHQFLD �9RO������SS����±�����
5HWULHYHG�IURP�
KWWS���UHGDO\F�XDHPH[�P[�VUF�LQLFLR�$UW3GI5H
G�MVS"L&YH �����������

2OLHU��$���� *yPH]��$��$���	�&DUR��0��)����������
'HVLJQ�DQG�,PSOHPHQWDWLRQ�RI�D�7HDFKLQJ�
7RRO�IRU�,QWURGXFWLRQ�WR�2EMHFW�2ULHQWHG�
3URJUDPPLQJ������5HWULHYHG�IURP�
KWWS���ZZZ�HZK�LHHH�RUJ�UHJ���HWUDQV�LHHH�LVV
XHV�YRO���YRO��LVVXH��-DQ��������7/$�B��
2OLHU4XLFHQR�SGI

2VFDU�-DYLHU�5RPHUR�/RSH]����������$UTXLWHFWXUD�
+ÕEULGD�SDUD�6LVWHPDV�&RJQLWLYRV�$UWLILFLDOHV�
FRQ�&RPSRUWDPLHQWR�(PHUJHQWH��$GDSWDWLYR�
\�$XWR�RUJDQL]DGR��5HWULHYHG�IURP�
KWWS���GZ�FUDFNP\SGI�FRP����������������
�����URPHURBRVFDUBWHVLV�SGI

5HXVVHU��.��������� 7XWRULQJ�V\VWHPV�DQG�
SHGDJRJLFDO�WKHRU\��5HSUHVHQWDWLRQDO�WRROV�
IRU�XQGHUVWDQGLQJ��SODQQLQJ��DQG�UHIOHFWLRQ�LQ�
SUREOHP�VROYLQJ��&RPSXWHUV�DV�&RJQLWLYH�
7RROV��������±����

5REHUWV��0��5���$OYHV��&��%���&KX��0��:���
7KRPSVRQ��0���%DKU\��/��0���	�*RW]PDQQ��
$����������7HVWLQJ�([SHUW�%DVHG�YV��6WXGHQW�
%DVHG�&RJQLWLYH�0RGHOV�IRU�D�*UDGH���
'LDJQRVWLF�0DWKHPDWLFV�$VVHVVPHQW�

5XL]��-��*���+HUQiQGH]�/ySH]��0���	�/RDL]D�%ULWR��
-��$����������5(9,67$�(/(&75Ï1,&$�
$1)(,�',*,7$/�3(16$0,(172�
6,67e0,&2�<�'(6$552//2�'(�
&203(7(1&,$6��(1�(/�$35(1',=$-(�
'(�/26�/(1*8$-(6�'(�
352*5$0$&,Ï1��$xR���������5HWULHYHG�
IURP�
KWWS���ZZZ�DQIHL�RUJ�P[�UHYLVWD�LQGH[�SKS�UH
YLVWD�DUWLFOH�YLHZ)LOH��������
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5XL]�6iQFKH]�GH�/HyQ��-��0���	�)HUQiQGH]�
%Oi]TXH]��0��$����������$UTXLWHFWXUDV�
FRJQLWLYDV�\�FHUHEUR��KDFLD�XQD�WHRUtD�
XQLILFDGD�GH�OD�FRJQLFLyQ��,QWHUQDWLRQDO�
-RXUQDO�RI�3V\FKRORJLFDO�5HVHDUFK��,661�(�
�����������9RO�����1R�����������3iJV���������
��������±����5HWULHYHG�IURP�
KWWSV���GLDOQHW�XQLULRMD�HV�VHUYOHW�DUWLFXOR"FRGL
JR �������

6DOJXHLUR��)��$���&RVWD��*���&DWDOGL��=���*DUFtD�
0DUWLQH]��5���	�/DJH��)��-����������6LVWHPDV�
LQWHOLJHQWHV�SDUD�HO�PRGHODGR�GHO�WXWRU��3URF��
*&(7(��%UD]LO�����

6FKHUHU��5����������/HDUQLQJ�IURP�WKH�3DVW�7KH�
1HHG�IRU�(PSLULFDO�(YLGHQFH�RQ�WKH�7UDQVIHU�
(IIHFWV�RI�&RPSXWHU�3URJUDPPLQJ�6NLOOV��
)URQWLHUV�LQ�3V\FKRORJ\�����������
KWWSV���GRL�RUJ���������ISV\J�����������

6FKRHQIHOG��$��+����������0DWKHPDWLFDO�SUREOHP�
VROYLQJ��$FDGHPLF�3UHVV�

6XQ��5����������7KH�LPSRUWDQFH�RI�FRJQLWLYH�
DUFKLWHFWXUHV��$Q�DQDO\VLV�EDVHG�RQ�
&/$5,21��-RXUQDO�RI�([SHULPHQWDO�^	`�
7KHRUHWLFDO�$UWLILFLDO�,QWHOOLJHQFH���������
���±����

6XQ��5���	�$OH[DQGUH��)����������&RQQHFWLRQLVW�
V\PEROLF�LQWHJUDWLRQࣟ��IURP�XQLILHG�WR�K\EULG�
DSSURDFKHV��/DZUHQFH�(UOEDXP�$VVRFLDWHV��
5HWULHYHG�IURP�
KWWSV���ERRNV�JRRJOH�HV�ERRNV"KO HV	OU 	LG
 )%OJD�G8�
,V&	RL IQG	SJ 33�	GT &RQQHFWLRQLVW�V\
PEROLF�LQWHJUDWLRQ	RWV 4%J1+BVL1K	VLJ 
�$]2TY;M�5+�$OK=�
']B,��+�U(�Y RQHSDJH	T &RQQHFWLRQLVW�
V\PEROLF�LQWHJUDWLRQ	I IDOVH

6XQ��5���	�=KDQJ��;����������7RS�GRZQ�YHUVXV�
ERWWRP�XS�OHDUQLQJ�LQ�FRJQLWLYH�VNLOO�
DFTXLVLWLRQ��&RJQLWLYH�6\VWHPV�5HVHDUFK��
��������±���

3DUD�FLWDU�HVWH�DUWtFXOR���WR�FLWH�WKLV�DUWLFOH�
0RJROOyQ��$���*yPH]��$���&DUR��0����������0RWRUHV�
&RJQLWLYRV� HQ� $&7�5�� $FWD� 6FLHQWL � ,QIRUPDWLF �
����� ������


