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/XL]�0��3pUH]�*DOYLV�
OSHUH]JDOYLV#FRUUHR�XQLFRUGRED�HGX�FR

0DQXHO�)��&DUR�3LxHUHV
PDQXHOFDUR#FRUUHR�XQLFRUGRED�HGX�FR

5(680(1

/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� SUHVHQWDUi XQ� HVWXGLR� JHQHUDO�
DFHUFD GH� OD� XWLOL]DFLyQ� GH� VRIWZDUH� SDUD� OD�
HQVHxDQ]D� GH� OD� SURJUDPDFLyQ� \� VX� UHVSHFWLYD�
DSOLFDFLyQ�HQ�HO�FDPSR�HGXFDWLYR��VH�OOHYy�D�FDER�
XQD� UHYLVLyQ� ELEOLRJUiILFD� VREUH� VRIWZDUH� TXH�
SHUPLWHQ� OD� HQVHxDQ]D� GH� OD� SURJUDPDFLyQ� \� VX�
DSOLFDFLyQ�HQ�HO�FDPSR�GH�OD�HGXFDFLyQ�
6H� HQFRQWUy� FRPR� VRIWZDUH� PiV� UHSUHVHQWDWLYRV�
6$8&(�� &RGH�RUJ�� 6FUDWFK�� $OLFH�� /2*2� \�
5,7$�� WHQLHQGR� D� &��� FRPR� OHQJXDMH� GH�
SURJUDPDFLyQ� TXH�PiV� VH� HQVHxD� \� HO� JUDGR� FRQ�
PD\RU� DSOLFDFLyQ� GH� ORV� PLVPRV� D� QLYHO�
LQWHUQDFLRQDO�HV�HQ�HGXFDFLyQ�VXSHULRU�
3DODEUDV� &ODYH� 6RIWZDUH�� 3URJUDPDFLyQ��
(QVHxDQ]D�

$%675$&7
&RPSXWHU� SURJUDPPLQJ� LV� D� SUREOHP�VROYLQJ�
PHWKRGRORJ\ WKDW� RIWHQ� FDXVHV� FRQIOLFW� LQ� WKH�
VWXGHQW� WR� ILQG� WKH� DSSURSULDWH� VROXWLRQ� WR� WKH�
SUREOHP�� ,Q� WKLV� DUWLFOH�� D� JHQHUDO� VWXG\� ZLOO� EH�
SUHVHQWHG� DERXW� WKH� XVH� RI� VRIWZDUH� IRU� WHDFKLQJ�
SURJUDPPLQJ�DQG�LWV�DSSOLFDWLRQ�LQ�WKH�HGXFDWLRQDO�
ILHOG�� D� ELEOLRJUDSKLF� UHYLHZ� ZDV� FDUULHG� RXW� RQ�
VRIWZDUH�WKDW�DOORZV�WKH�WHDFKLQJ�RI�SURJUDPPLQJ�
DQG�LWV�DSSOLFDWLRQ�LQ�WKH�ILHOG�RI�HGXFDWLRQ� ,W�ZDV�
IRXQG� DV� WKH� PRVW� UHSUHVHQWDWLYH� VRIWZDUH�
6$8&(�� &RGH�� RUJ�� 6FUDWFK�� $OLFH�� /2*2� DQG�
5,7$��KDYLQJ�&���DV� WKH�SURJUDPPLQJ� ODQJXDJH�
WKDW�LV�PRVW�WDXJKW�DQG�WKH�GHJUHH�ZLWK�WKH�JUHDWHVW�
DSSOLFDWLRQ�RI�WKH�VDPH�LQWHUQDWLRQDOO\�LV�LQ�KLJKHU�
HGXFDWLRQ�

.H\�ZRUGV��
6RIWZDUH��3URJUDPPLQJ��7HDFKLQJ�

,���,1752'8&&,Ï1
6RIWZDUH� R� SURJUDPD� VH� DSOLFD� D� DTXHOORV�
FRPSRQHQWHV� GH� XQ� VLVWHPD� LQIRUPiWLFR� TXH� QR�
VRQ� WDQJLEOHV�� HV� GHFLU�� TXH� ItVLFDPHQWH� QR� VH�
SXHGHQ� WRFDU�� 3DUD� )UHHGPDQ� ������� HO� SURJUDPD�
HV� HO� FRQMXQWR� GH� LQVWUXFFLRQHV� TXH� FRQWLHQH� OD�
FRPSXWDGRUD��\D�VHDQ�LQVWUXFFLRQHV�SDUD�SRQHU�HQ�
IXQFLRQDPLHQWR� HO� SURSLR� VLVWHPD� LQIRUPiWLFR�
�VRIWZDUH� GH� VLVWHPD�� R� LQVWUXFFLRQHV� FRQFUHWDV�
GLULJLGDV� D� SURJUDPDV� SDUWLFXODUHV� GHO� XVXDULR�
�VRIWZDUH� HVSHFtILFR��� (Q� RWUDV� SDODEUDV�� VHJ~Q�
6iQFKH]�0RQWR\D� ������� HO� SURJUDPD� VXSRQH� XQ�
³FRQMXQWR� GH� SDVRV� TXH� LQGLFDQ� D� OD� PiTXLQD�
�KDUGZDUH�� DTXHOOR� TXH� GHEH� KDFHU� �3UHQGHV�
(VSLQRVD��$PRUyV�3RYHGD��������� 3RU�RWUD�SDUWH��
OD�3URJUDPDFLyQ�GH�FRPSXWDGRUDV�VH�GHILQH�FRPR�
XQD� PHWRGRORJtD� GH� UHVROXFLyQ� GH� SUREOHPDV�
�6FKHUHU�� ����� TXH� D� PHQXGR� FDXVD� HQ� HO�
HVWXGLDQWH�XQ�FRQIOLFWR�FRJQLWLYR�SDUD�HQFRQWUDU�OD�
VROXFLyQ�DGHFXDGD�D�GLFKR�SUREOHPD��\D�TXH�SRU�OR�
JHQHUDO�QR�GLVSRQH�GH�HVWUDWHJLDV�TXH� OH�SHUPLWDQ�
UHVSRQGHU� GH� PDQHUD� VDWLVIDFWRULD �$UHOODQR�
3LPHQWHO��1LHYD�*DUFtD��6RODU�*RQ]iOH]��5��$ULVWD�
/ySH]�� *��� ������� (O� SURFHVR� GH� HVFULWXUD� R�
FRGLILFDFLyQ� GH� XQ� SURJUDPD� VH� GHQRPLQD�
SURJUDPDFLyQ �-R\DQHV�$JXLODU��������

/D�LQFRUSRUDFLyQ�GH�OD�SURJUDPDFLyQ�HQ�HO�FDPSR�
GH� OD� HGXFDFLyQ� SHUPLWH� D� ORV� HVWXGLDQWHV� TXH�
DVXPDQ�XQ�SDSHO� DFWLYR�HQ� UHODFLyQ�DO�XVR�GH�VXV�
FRPSXWDGRUDV�\�GH�ORV�HOHPHQWRV�WHFQROyJLFRV�TXH�
ORV� URGHDQ�� /D� LGHD� EiVLFD� GHO� SHQVDPLHQWR�
FRPSXWDFLRQDO� HV� DSUHQGHU� D� WRPDU� XQ� SUREOHPD��
GLYLGLUOR� HQ� YDULDV� SDUWHV� \� XVDU� XQD� VHULH� GH�
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KHUUDPLHQWDV� SDUD� UHVROYHUOR� �0yUHOR� -��� �������
$Vt�PLVPR�� 6L� ELHQ� HQ� FDGD� SDtV� ODV� QHFHVLGDGHV�
VRQ� GLVWLQWDV� \� ODV� FDXVDV� GH� SRU� TXp� LQWURGXFLU�
HVWH�WHPD�HQ�OD�PD\D�FXUULFXODU�GH�ODV�HVFXHODV�VRQ�
GLYHUVDV�� FDGD� XQR� OR� SURPXHYH� GHVGH� GLVWLQWRV�
SXQWRV�GH�YLVWDV�\�XWLOL]DQGR�GLYHUVDV�KHUUDPLHQWDV�
�5HVQLFN��0���������

(O�REMHWLYR�GH�HVWH DUWtFXOR��HV�SUHVHQWDU�XQ�HVWXGLR�
JHQHUDO�GH�VRIWZDUHV�TXH�SHUPLWHQ�OD�HQVHxDQ]D�GH�
OD�SURJUDPDFLyQ���GHVDUUROODGRV�H�LPSOHPHQWDGRV�D�
QLYHO�QDFLRQDO�H�LQWHUQDFLRQDO��'DGR�D�OD�YDULHGDG�
GH�VRIWZDUH�SDUD�OD�HQVHxDQ]D�GH�OD�SURJUDPDFLyQ��
ORV� FXDOHV� VRQ� XWLOL]DGRV� HQ� HO� FDPSR� GH� OD�
HGXFDFLyQ��HO�DSRUWH�GH�HVWH�WUDEDMR�HV�SUHVHQWDU�XQ�
SDQRUDPD� JHQHUDO� VREUH� ORV� PLVPRV�� LQFOX\HQGR�
VXV� FDUDFWHUtVWLFDV� HVHQFLDOHV�� IDFWRUHV� \�
FRPSRQHQWHV� GHO� FRQRFLPLHQWR� TXH� VH� EXVFDQ�
FRPSUHQGHU�D�WUDYpV�GH�VX�XVR�

(O� SUHVHQWH� DUWtFXOR� HVWi� HVWUXFWXUDGR�
VHJXLGDPHQWH�� (Q� SULPHUD� LQVWDQFLD� VH� HQFXHQWUD�
OD�GHILQLFLyQ�GH�SURJUDPDFLyQ�GH�FRPSXWDGRUDV��OD�
LQFOXVLyQ� GH� HVWD� HQ� HO� FXUUtFXOR�� (Q� VHJXQGR�
OXJDU� ORV�VRIWZDUHV�TXH�SHUPLWHQ�OD�HQVHxDQ]D�GH�
OD� SURJUDPDFLyQ�� PiV� FRQRFLGRV�� (Q� OD� VLJXLHQWH�
VHFFLyQ� VH� SUHVHQWD� XQ� DQiOLVLV� FRQ� EDVH� D� ORV�
VRIWZDUHV� HVWXGLDGRV�� )LQDOPHQWH� VH� HQWUHJDQ� ODV�
FRQFOXVLRQHV�

,,��352*5$0$&,Ï1�'(�
&20387$'25$6

3URJUDPDFLyQ� GH� FRPSXWDGRUHV�� HV� XQD�
PHWRGRORJtD�GH�UHVROXFLyQ�GH�SUREOHPDV��6FKHUHU��
������� /D� SURJUDPDFLyQ� GH� FRPSXWDGRUDV� HV� HO�
DUWH� GH� KDFHU� TXH� XQD� FRPSXWDGRUD� KDJD� OR� TXH�
QRVRWURV� TXHUDPRV� �6DQFKH]�5RGUtJXH]��'��&DQR�
&DVWDxHGD�� 1��� ������� (Q� HO� QLYHO� PiV� VLPSOH�
FRQVLVWH� HQ� LQJUHVDU� HQ� OD� FRPSXWDGRUD� XQD�
VHFXHQFLD� GH� yUGHQHV� SDUD� ORJUDU� XQ� FLHUWR�
REMHWLYR���6DQFKH]�5RGUtJXH]� '��&DQR�&DVWDxHGD��
1���������
(O� SURFHVR� GH� HVFULWXUD� R� FRGLILFDFLyQ� GH� XQ�
SURJUDPD� VH� GHQRPLQD� SURJUDPDFLyQ� �-R\DQHV�
$JXLODU�� ������� 3URJUDPDU� SDUWH� GHVGH� OD�
FRPSUHQVLyQ�GHO� SUREOHPD�SDUD�SODQHDU� \�GLVHxDU�

XQD� VROXFLyQ� DOJRUtWPLFD� TXH� SRVWHULRUPHQWH� VHUi�
FRGLILFDGD� �/HYLQH� *XWLpUUH]�� ������� 3RU�
FRQVLJXLHQWH��3URJUDPDFLyQ�GH�FRPSXWDGRUDV�HV�OD�
&LHQFLD�TXH�SHUPLWH�D�XQD�SHUVRQD�SURJUDPDU�XQD�
FRPSXWDGRUD� SDUD� TXH� UHVXHOYD� WDUHDV� GH�PDQHUD�
UiSLGD���&HUTXHUD�5RMDV�<��$���������

6HJXLGDPHQWH�� 3URJUDPDU� XQD� FRPSXWDGRUD� QR�
VLJQLILFD�PiV�QL�PHQRV� TXH�FRPXQLFDUVH� FRQ�HOOD�
HQ� XQ� OHQJXDMH� TXH� WDQWR� OD� PiTXLQD� FRPR� HO�
XVXDULR� KXPDQR� SXHGDQ� �FRPSUHQGHU��� �3DSHUW��
������

3URJUDPDFLyQ�GH�FRPSXWDGRUDV�HQ�HO�FXUUtFXOR�

(VWXGLRV� UHFLHQWHV� SURSRQHQ� XQ� FRQMXQWR� GH�
FRPSHWHQFLDV� TXH� QLxRV� \� MyYHQHV� GHEH� DGTXLULU�
GXUDQWH� HO� SURFHVR� HGXFDWLYR� WDOHV� FRPR�
SHQVDPLHQWR� DOJRUtWPLFR�� FUHDWLYLGDG� \� GHVWUH]D�
SDUD� VROXFLRQDU� SUREOHPDV�� 3URJUDPDU�
FRPSXWDGRUHV� FRQVWLWX\H� XQD� EXHQD� DOWHUQDWLYD�
SDUD� DWHQGHU� HVWD� QHFHVLGDG�� VL� VH� HQIRFD� HQ�
GHVDUUROODU� HVDV� FDSDFLGDGHV� \� QR� HQ� IRUPDU�
SURJUDPDGRUHV��/ySH]�*DUFtD�-��$���������

/D�SURJUDPDFLyQ�GH�FRPSXWDGRUHV�HQ�OD�HGXFDFLyQ�
HVFRODU��HV�GH�JUDQ�LPSRUWDQFLD�H�LQQRYDFLyQ��SDUD�
HOOR� VH� KDQ� FUHDGR� HQWRUQRV� GH� 3URJUDPDFLyQ�
JUiILFRV� DPLJDEOHV� \� DJUDGDEOHV� SDUD� ORV�
HVWXGLDQWHV�� WDOHV� FRPR� 6FUDWFK�� $OLFH�� .RGX��
5RER0LQG�� 5RER/DE�� $SS� ,QYHQWRU�� 3RU� OR�
JHQHUDO�� ORV� SURFHVRV� HGXFDWLYRV� HQ� ORV� TXH� VH�
LPSOHPHQWD� OD�3URJUDPDFLyQ�GH� FRPSXWDGRUHV� HQ�
HO�DXOD�VH�OOHYDQ�D�FDER�FRQ�HO�REMHWLYR�GH�IRUPDU�
³FUHDGRUHV� GLJLWDOHV´� HQ� OXJDU� GH� ³FRQVXPLGRUHV�
GH�FRQWHQLGRV´�\�SURPRYHU�WDQWR�HO�GHVDUUROOR�GHO�
SHQVDPLHQWR� FRPSXWDFLRQDO� FRPR� GH� OD�
&UHDWLYLGDG� �/ySH]� *DUFtD� -�� �� 3URJUDPDFLyQ� GH�
FRPSXWDGRUHV�� XQ� DVXQWR� GH� LQWHUpV� SDUD� WRGRV���
������
(Q� VtQWHVLV� OD� 3URJUDPDFLyQ� HV� XQ� HOHPHQWR�
SRWHQFLDO� SDUD� HO� GHVDUUROOR� WDQWR� HQ� ODV�
KDELOLGDGHV� GH� ORV� HVWXGLDQWHV� FRPR� SDUD� HO�
GHVDUUROOR� GH� OD� VRFLHGDG� HQ� JHQHUDO��
FRQYLUWLpQGRVH� DVt� HQ� XQD� JUDQ� HVWUDWHJLD�
LPSOHPHQWDGD� HQ� HO� FDPSR� HGXFDWLYR� \� FRQ� HOOR�
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FRQWULEX\HQGR� DO� GHVDUUROOR� IXQGDPHQWDO� HQ� HO�
VLJOR� ;;,� HQ� HVWD� HUD� WHFQROyJLFD� OD� FXDO� QRV�
HQFRQWUDPRV�

,,,��62)7:$5(
'H� DFXHUGR� DO� HVWXGLR� VREUH� ORV� VRIWZDUHV TXH�
SHUPLWHQ�OD�HQVHxDQ]D�GH�OD�SURJUDPDFLyQ�VH�GDQ�D�
FRQRFHU ORV�PiV�UHSUHVHQWDWLYRV�

&RGH�RUJ�
&RGH�RUJ�HV�XQD� FRGLILFDFLyQ� HQ�EORTXH��SUHVHQWD�
OD� RSRUWXQLGDG� SDUD� TXH� ORV� HVWXGLDQWHV� DSUHQGDQ�
OD� LQIRUPiWLFD� D� WUDYpV� GH� OD� SURJUDPDFLyQ� GH�
DUUDVWUDU�\�VROWDU��&RQ�OD�D\XGD�GH�HVWRV�PDWHULDOHV�
HGXFDWLYRV�� ORV� HVWXGLDQWHV� SXHGHQ� DSUHQGHU� OD�
OyJLFD� GHO� DOJRULWPR�� 
VL
� FRQGLFLRQHV�� YDULDEOHV��
EXFOHV� \� IXQFLRQHV� �.DOHOLRJOX�� ������� &RPR� VH�
SXHGH�REVHUYDU��)LJ����$SOLFDFLyQ�&RGH�RUJ

&ŝŐ͘ϭ� tĞĞŬ͛Ɛ� ĂƉƉůŝĐĂƚŝŽŶƐ� ĐŽĚĞ͘ŽƌŐ� ƐŝƚĞ͘� dŽŵĂĚŽ� ĚĞ͘
;<ĂůĞůŝŽŐůƵ͕�ϮϬϭϱͿ

6$8&(�
6$8&(� HV� XQ� VRIWZDUH� LQWHJUDGR� EDVDGR� HQ� OD�
ZHE� �,'(�� 3URSRUFLRQDQGR� FDGHQDV� GH�
KHUUDPLHQWDV� SDUD� HGLWDU�� FRPSLODU� \� HMHFXWDU�
FyGLJR�� HO� FXDO� FXHQWD� FRQ� PDUFR� GH� HYDOXDFLyQ�
DXWRPDWL]DGR� SDUD� PHMRUDU� OD� UHWURDOLPHQWDFLyQ�
HGXFDWLYD�FOiVLFD�GH�HMHUFLFLRV�SUiFWLFRV�TXH�RIUHFH�
FDUDFWHUtVWLFDV�VLPLODUHV�D�OD�PRGHUQD��,QWHJUDFLyQ�
FRQWLQXD� �&,�� \� VROXFLRQHV�� 6$8&(� HV� XQD�
DSOLFDFLyQ� LPSOHPHQWDGD�HQ�$OHPDQLD� �+XQGW��&��

6FKODUE��0��6FKPLGW��%��������

6FUDWFK�
6FUDWFK� HV� XQ� SURJUDPD� GH� OLEUH� GLVWULEXFLyQ��
GLVSRQLEOH� HQ� ��� OHQJXDV� GLIHUHQWHV�� TXH� VH�
IXQGDPHQWD� HQ� ODV� LGHDV� GH� DSUHQGL]DMH�
FRQVWUXFWLYLVWDV�GH�/RJR��6FUDWFK�HV�XQ�HQWRUQR�GH�
SURJUDPDFLyQ� YLVXDO� TXH� SHUPLWH� D� ORV� XVXDULRV�
FUHDU� SUR\HFWRV�PXOWLPHGLD� LQWHUDFWLYRV�� 8Q� JUDQ�
Q~PHUR� GH� SHUVRQDV� KD� FUHDGR� XQD� DPSOLD�
YDULHGDG� GH� SUR\HFWRV�� XWLOL]DQGR� 6FUDWFK�� FRPR�
YLGHRV� PXVLFDOHV�� SUHVHQWDFLRQHV�� MXHJRV� GH�
RUGHQDGRU� \� RWUR� WLSR� GH� DQLPDFLRQHV�� 6FUDWFK�
FRQWLHQH� ³PHGLD´� \� ³VFULSWV´��/DV� LPiJHQHV� \� ORV�
VRQLGRV� SXHGHQ� VHU� LPSRUWDGRV� R� FUHDGRV� HQ�
6FUDWFK� XWLOL]DQGR� KHUUDPLHQWDV� FRQVWUXLGDV� HQ� HO�
SURSLR� SURJUDPD�� /D� SURJUDPDFLyQ� VH� UHDOL]D�
HQVDPEODQGR�EORTXHV� GH� FRPDQGRV�� GH� GLIHUHQWHV�
FRORUHV�� SDUD� FRQWURODU� REMHWRV� JUiILFRV� HQ� ��'�
OODPDGRV� ³GXHQGHFLOORV´� �VSULWHV�� TXH� VH� PXHYHQ�
HQ� XQ� IRQGR� OODPDGR� ³HVFHQDULR´� �VWDJH�� �/ySH]�
(VFULEDQR��&��\�6iQFKH]�0RQWR\D��5���������

&ŝŐ͘Ϯ �ŶƚŽƌŶŽ� ^ĐƌĂƚĐŚ͘� dŽŵĂĚŽ� ĚĞ ;>ſƉĞǌ� �ƐĐƌŝďĂŶŽ͕� �͘� Ǉ�
^ĄŶĐŚĞǌ�DŽŶƚŽǇĂ͕�Z͕͘�ϮϬϭϱͿ

$OLFH�
$OLFH HV� XQ� HQWRUQR� GH� SURJUDPDFLyQ� GLVHxDGR�
SDUD� OD�HQVHxDQ]D�GH� OD�SURJUDPDFLyQ�D� WUDYpV�GH�
OD�FUHDFLyQ�GH�PXQGRV�YLUWXDOHV��'��%DVDGR�HQ�OD�
UHWURDOLPHQWDFLyQ� GH� ODV� SUXHEDV� GH� XVXDULR��
KHPRV� FUHDGR� XQ� VLVWHPD� GH� SURJUDPDFLyQ� GH�
DUUDVWUDU� \� VROWDU� TXH� SHUPLWH D� ORV� XVXDULRV�
H[SHULPHQWDU� FRQ� OD� OyJLFD� \� ODV� HVWUXFWXUDV� GH�
SURJUDPDFLyQ� HQVHxDGDV� HQ� ODV� FODVHV� GH�
SURJUDPDFLyQ� LQWURGXFWRULD� VLQ� KDFHU� HUURUHV� GH�
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VLQWD[LV�� 0LHQWUDV� TXH� HQWRUQRV� GH� SURJUDPDFLyQ�
VLPLODUHV� SDUD� SULQFLSLDQWHV� SHUPLWHQ� D� ORV�
XVXDULRV� H[SHULPHQWDU� FRQ� VyOR� XQRV� SRFRV�
FRQFHSWRV� GH� SURJUDPDFLyQ�� $OLFH� SHUPLWH� D� ORV�
XVXDULRV� H[SHULPHQWDU� FRQ� FRQGLFLRQDOHV�� EXFOHV�
GH� FRQWHR�� EXFOHV�� YDULDEOHV�� SDUiPHWURV� \�
SURFHGLPLHQWRV� �:DQJ�� 7�� &�� 0HL�� :�� /LQ�� 6��
&KLX�� 6�� /LQ�� -�� 0�� ������� (O� VRIWZDUH� IXH�
GHVDUUROODGR� SRU� ORV� LQYHVWLJDGRUHV� GH� OD�
8QLYHUVLGDG� GH� &DUQHJLH� 0HOORQ� HQ� ((�� 88�
�5DPtUH]� *LO�� 0�� /XFLR� &DVWLOOR�� 0�� *DU]D�
6DOGDxD��-�9DUJDV�(QUtTXH]�-��$����������

&ŝŐ͘ϯ /ŶƚĞƌĨĂǌ�ƉƌŝŶĐŝƉĂů��ůŝĐĞ͘�dŽŵĂĚŽ�ĚĞ͘ ;tĂŶŐ͕�d͘��͘�DĞŝ͕�
t͘�>ŝŶ͕�^͘��ŚŝƵ͕�^͘�>ŝŶ͕�:͘�D͕͘�ϮϬϭϯͿ

/2*2�

8QD�FDUDFWHUtVWLFD�PiV�H[SORWDGD�GH�/RJR�HV�SRGHU�
SURGXFLU� JUiILFRV� WRUWXJD�� HV� GHFLU�� SRGHU� HQ� GDU�
LQVWUXFFLRQHV� D� XQD� WRUWXJD� YLUWXDO�� XQ� FXUVRU�
JUiILFR� XVDGR� SDUD� FUHDU� GLEXMRV�� TXH� HQ� DOJXQDV�
YHUVLRQHV� HV�XQ� WULiQJXOR�� HQ�RWUDV� WLHQH� OD� ILJXUD�
GH� XQD� WRUWXJD� YLVWD� GHVGH� DUULED�� (VWD� WRUWXJD� R�
FXUVRU� VH� PDQHMD� PHGLDQWH� SDODEUDV� TXH�
UHSUHVHQWDQ� LQVWUXFFLRQHV� �&HUYHUD�� (�� &DVDx�
1~xH]��*��$��������

&ŝŐ͘ϰ �ŶƚŽƌŶŽ� ĚĞů� ƉƌŽŐƌĂŵĂ� >K'K� ;dŽƌƚƵŐĂͿ͘� dŽŵĂĚŽ� ĚĞ
;�ĞƌǀĞƌĂ͕��͘��ĂƐĂŹ�EƷŹĞǌ͕�'͘��͕͘�ϮϬϭϯͿ

5,7$�
5,7$� HV� XQD� KHUUDPLHQWD� GLGiFWLFD� TXH� SHUPLWH�
SURJUDPDU� MXHJRV� GH� URERWV� YLUWXDOHV�� LQWHJUD� GRV�
)UDPH:RUNV� GH� FyGLJR� IXHQWH� DELHUWR��
2SHQ%ORFNV� \� 5RERFRGH�� 0HGLDQWH� OD�
SURJUDPDFLyQ� HQ� EORTXHV� SURYLVWD� SRU�
2SHQ%ORFNV��5,7$�EULQGD�DO�DOXPQR�XQ�DPELHQWH�
GH�SURJUDPDFLyQ�TXH�UHFUHD�HO�XVR�GH�ODV�SLH]DV�GH�
/(*2� SDUD� DUPDU� XQ� SURJUDPD�� 'H� OD� PLVPD�
PDQHUD� TXH� FRQ� ODV� SLH]DV� GH� XQ� /(*2�� ORV�
FRQHFWRUHV� LQGLFDQ� FyPR� SXHGHQ� XQLUVH� ORV�
EORTXHV��'tD]��-��%DQFKRII�7]DQFRII��&��4XHLUXJD��
&��0DUWLQ��(��6���������

&ŝŐ͘ϱ WĂŶƚĂůůĂ� WƌŝŶĐŝƉĂů� ĚĞ� Z/d�͘� dŽŵĂĚŽ� ĚĞ� ;�şĂǌ͕� :͘�
�ĂŶĐŚŽĨĨ�dǌĂŶĐŽĨĨ͕��͘�YƵĞŝƌƵŐĂ͕��͘�DĂƌƚŝŶ͕��͘�^͕͘�ϮϬϭϰͿ

,9��$1È/,6,6
'H� DFXHUGR� ORV� DUWtFXORV� DVRFLDGRV� FRQ� VRIWZDUH�
SDUD� OD� HQVHxDQ]D� GH� OD� SURJUDPDFLyQ� ORV� FXDOHV�
IXHURQ� HVWXGLDGRV� GXUDQWH� HO� GHVDUUROOR� GH� OD�
SUHVHQWH�PRQRJUDItD��VH�SXHGH�FRQFOXLU�HQ�SULPHU�
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OXJDU��KDFLHQGR�XQ�DQiOLVLV�GH�ODV�EDVHV�GH�GDWRV�HQ�
GRQGH� VH� SXGR� HQFRQWUDU� HVWRV� DUWtFXORV� VH�
FRUURERUD� TXH� HO� PD\RU� SRUFHQWDMH� GH� HVWDV� DO�
PRPHQWR� GH� VHU� XWLOL]DGDV� IXH� �>^�s/�Z� FRPR� OR�
PXHVWUD�HO�VLJXLHQWH�JUiILFR�

dĂďůĂ ϭ �ŶĄůŝƐŝƐ�ĚĞ��ĂƐĞƐ�ĚĞ�ĚĂƚŽƐ�ĚŽŶĚĞ�ŵĄƐ�ƐĞ�ƉƵďůŝĐſ�
ĂƌƚşĐƵůŽƐ

3RU� FRQVLJXLHQWH�� GH� DFXHUGR� DO� JUDQ� Q~PHUR� GH�
-RXUQDO��ORV�FXDOHV�SURSRUFLRQDGDV�SRU�ODV�EDVHV�GH�
GDWRV� HQ� OD� E~VTXHGD� GH� ORV� DUWtFXORV� FLHQWtILFRV�
DVRFLDGRV� FRQ� VRIWZDUH� SDUD� OD� HQVHxDQ]D� GH� OD�
SURJUDPDFLyQ�� VH� SXHGH� FRQFOXLU� TXH� HQ� SULPHU�
OXJDU� R� PD\RU� SRUFHQWDMH� VH� WLHQH� -RXUQDO� RI�
3DUDOOHO� DQG� 'LVWULEXWHG� &RPSXWLQJ� \� 3URFHGLD� �
6RFLDO�DQG�%HKDYLRUDO�6FLHQFHV��DPEDV�FRQ�XQ����
VHJXLGDPHQWH�� 5HYLVWD� ,EHURDPHULFDQD� GH�
(GXFDFLyQ� HQ� 7HFQRORJtD� \� 7HFQRORJtD� HQ�
(GXFDFLyQ� FRPR� VH� YH� UHIOHMDGR� HQ� HO� VLJXLHQWH�
JUiILFR�

dĂďůĂ�Ϯ �ŶĄůŝƐŝƐ�ĚĞ�:ŽƵƌŶĂů�ƋƵĞ�ŵĄƐ�ƉƵďůŝĐĂŶ�ĂƌƚşĐƵůŽƐ�
ƐŽďƌĞ�ƐŽĨƚǁĂƌĞ�ƉĂƌĂ�ůĂ�ĞŶƐĞŹĂŶǌĂ�ĚĞ�ůĂ�ƉƌŽŐƌĂŵĂĐŝſŶ͘

&RQWLQXDPHQWH�� \� WHQLHQGR� HQ� FXHQWD� HO� JUDGR�
GRQGH� IXHURQ� DSOLFDGRV� ORV� GLIHUHQWHV� VRIWZDUH�
SDUD�OD�HQVHxDQ]D�GH�OD SURJUDPDFLyQ�FRQVXOWDGRV�
\� HVWXGLDGRV� HQ� OD�SUHVHQWH�PRQRJUDItD�� VH�SXHGH�
FRQFHELU� TXH� HVWRV� VH� DSOLFDURQ� GHVGH� JUDGRV� GH�
HGXFDFLyQ� EiVLFD�� EiVLFD� VHFXQGDULD� \� PHGLD�� OR�
FXDO� VH� UHGXFH� DO� JUDGR� .���
FRUUHVSRQGLHQWHPHQWH�� GH� LJXDO� PDQHUD�� VH�
DSOLFDURQ� PXFKRV� GH� HVWRV� VRIWZDUH� HQ� OD�
HGXFDFLyQ� VXSHULRU�� GRQGH� VH� YH� UHIOHMDGR� XQ�
PD\RU� SRUFHQWDMH� GDQGR� D� FRQRFHU� TXH� HQ� ORV�
HVWDEOHFLPLHQWRV� GH� HGXFDFLyQ� VXSHULRU� VH�
LPSOHPHQWD� PiV� VRIWZDUH� SDUD� HQVHxDU�
SURJUDPDFLyQ� D� GLIHUHQFLD� GH� ORV� HVWDEOHFLPLHQWR�
GH� HGXFFLyQ� .����� FRPR� VH� SXHGH� YHU� HQ� OD�
VLJXLHQWH�JUiILFD�

dĂďůĂ�ϯ �ŶĄůŝƐŝƐ�ĚĞů�ŐƌĂĚŽ�ĚŽŶĚĞ�ŵĄƐ�ƐĞ�ĂƉůŝĐĂ�ƐŽĨƚǁĂƌĞ�
ƉĂƌĂ�ůĂ�ĞŶƐĞŹĂŶǌĂ�ĚĞ�ůĂ�ƉƌŽŐƌĂŵĂĐŝſŶ͘

6HJXLGDPHQWH�� KDFLHQGR� DQiOLVLV� GH� ORV� SDtVHV�
GRQGH� VH� DSOLFy� VRIWZDUH� SDUD� OD� HQVHxDQ]D� GH� OD�
SURJUDPDFLyQ� VH� YH� UHIOHMDGR� TXH� HQ� (VSDxD� \�
(VWDGRV� 8QLGRV� XWLOL]DQ� HQ� PD\RU� SRUFHQWDMH�
VRIWZDUH�HQ�VXV�HVWDEOHFLPLHQWRV�HGXFDWLYRV�FRPR�
VH�SXHGH�REVHUYDU�HQ�HO�VLJXLHQWH�JUiILFR�
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dĂďůĂ�ϰ �ŶĄůŝƐŝƐ�ĚĞ�ƉĂşƐ�ĚŽŶĚĞ�ŵĄƐ�ƐĞ�ĂƉůŝĐĂ�ƐŽĨƚǁĂƌĞ�ƉĂƌĂ�
ůĂ�ĞŶƐĞŹĂŶǌĂ�ĚĞ�ůĂ�ƉƌŽŐƌĂŵĂĐŝſŶ͘

&DEH�UHVDOWDU�XQ�IDFWRU�IXQGDPHQWDO��GHQWUR�GH�ORV�
YHLQWLVLHWH� ����� DUWtFXORV� HVWXGLDGRV� HQ� HO�
GHVDUUROOR� GH� OD� SUHVHQWH� PRQRJUDItD� VH� SXHGH�
GHVWDFDU� TXH� ORV� VRIWZDUHV� VRQ� HQ� VX� PD\RUtD�
GLULJLGRV� D� OD� HQVHxDQ]D� GH� OD� SURJUDPDFLyQ�
RULHQWDGD� D� REMHWRV� �322�� \� HQ� HVSHFLDO� D� OD�
HQVHxDQ]D� GHO� OHQJXDMH� GH� SURJUDPDFLyQ� &�� ��
FRPR�VH�SXHGH�REVHUYDU�HQ�HO�VLJXLHQWH�JUiILFR�

dĂďůĂ�ϱ �ŶĄůŝƐŝƐ�Ă�ĐĞƌĐĂ�Ğů�ůĞŶŐƵĂũĞ�ĚĞ�ƉƌŽŐƌĂŵĂĐŝſŶ�ƋƵĞ�
ŵĄƐ�ƐĞ�ĞŶƐĞŹĂ͘

(Q� FXDQWR� D� ORV� UHVXOWDGRV� REWHQLGRV� GXUDQWH� OD�
DSOLFDFLyQ� GH� HVWRV� VRIWZDUHV� HQ� ORV� GLIHUHQWHV�
HVWDEOHFLPLHQWRV� HGXFDWLYRV� D� ORV� TXH� IXHURQ�
GLULJLGRV� HV� UHOHYDQWH�GHVWDFDU�YDULRV�GH� HOORV�� HQ�
SULPHU� OXJDU�� OD� LPSOHPHQWDFLyQ� GH� &RGH�RUJ�'H�
DFXHUGR� FRQ� ORV� UHVXOWDGRV�� QR� FDXVy� GLIHUHQFLDV�
HQ� OD�KDELOLGDG�GH�SHQVDPLHQWR� UHIOH[LYR�KDFLD� OD�

UHVROXFLyQ� GH� SUREOHPDV� GH� ORV� HVWXGLDQWHV� GH�
SULPDULD�� +XER� VROR� OLJHURV� DXPHQWRV� HQ� ORV�
PHGLRV� GH� ORV� IDFWRUHV� GH� �FXHVWLRQDPLHQWR�� \�
�HYDOXDFLyQ���6H�GHVFXEULy�TXH� OD� DXWRSHUFHSFLyQ�
GH�ODV�KDELOLGDGHV�GH�SHQVDPLHQWR�UHIOH[LYR�GH�ORV�
HVWXGLDQWHV�HVWDED�SRU�HQFLPD�GH�OD�PHGLD�

(Q� VHJXQGR� OXJDU�� RWUR� GH� ORV� VRIWZDUHV� GH� JUDQ�
UHOHYDQFLD�HVWXGLDGRV�HQ�OD�SUHVHQWH�PRQRJUDItD�HV�
6FUDWFK�� GHO� FXDO� VH� HQFRQWUy� UHVXOWDGRV� SRVLWLYRV�
HQ� VX� DSOLFDFLyQ� \D� TXH� SHUPLWH� D� PHMRUDU� HO�
DSUHQGL]DMH� GH� OD� SURJUDPDFLyQ� \� SURJUDPDU� FRQ�
URERW�FRPR�OR�FRUURERUD�3��)HLMyR�*DUFtD�\��'H�OD�
5RVD� HQ� VX� DUWtFXOR� ³5R%ORFN� ± :HE� $SS� IRU�
3URJUDPPLQJ�/HDUQLQJ��GRQGH�VH�DVRFLy�6FUDWFK�\�
5R%ORFN´�� 'H� LJXDO� PDQHUD� HQ� RWURV� UHVXOWDGRV�
H[SUHVDQ� TXH� 6FUDWFK� HV� O~GLFR�� GLYHUWLGR� \�
EHQHILFLRVR� SDUD� HVWXGLDQWHV� FRPR� OR� UHLWHUD�
&DUPHQ� /ySH]� HQ� VX� DUWtFXOR� ³6FUDWFK� \�
1HFHVLGDGHV�(GXFDWLYDV�(VSHFLDOHV��3URJUDPDFLyQ�
SDUD�WRGRV´�

(Q� WHUFHU� OXJDU�� VH� HQFXHQWUD� FRQ� UHVXOWDGRV�
SRVLWLYRV� HO� DSOLFDU� $OLFH� FRPR� VRIWZDUH� SDUD� OD�
HQVHxDQ]D� GH� OD� SURJUDPDFLyQ�� \D� TXH� SHUPLWH� D�
ORV�SULQFLSLDQWHV�\�HVWXGLDQWHV�DSUHQGHU�OD�OyJLFD�\�
FRQWURODU� ODV� HVWUXFWXUDV� GH� SURJUDPDFLyQ� GH�
DFXHUGR� D� &DLWOLQ� .HOOHKHU�� 'HQQLV� &RVJURYH��
'DYLG� &XO\ED�� PHGLDQWH� VX� DUWtFXOR� $OLFH���
3URJUDPPLQJ� ZLWKRXW� 6\QWD[� (UURUV�� WDPELpQ� VH�
SURGXMR� UHVXOWDGRV� SRVLWLYRV� SRU� PHGLR� GH� OD�
DSOLFDFLyQ� GH� $OLFH� HQ� HVWXGLDQWHV� GH� VHFXQGDULD�
HQ�HVFXHODV�GH�7DLZiQ��

3DUD� ILQDOL]DU�� RWURV� VRIWZDUHV� FRPR� 6$8&(��
/2*2�� 5,7$�� 36H,QW�� 5RERFRGH� SHUPLWHQ� D�
GRFHQWHV� HQVHxDU� OD� SURJUDPDFLyQ� GH� IRUPD�
FUHDWLYD�H�LQQRYDGRUD��OR�FXDO�GD�D�HQWHQGHU�TXH�HO�
DSOLFDU� HVWRV� VRIWZDUHV� HQ� HVWDEOHFLPLHQWRV�
HGXFDWLYRV� SDUD� HQVHxDU� SURJUDPDFLyQ� D� ORV�
HVWXGLDQWHV� FRUUHVSRQGH� D� XQ� IDFWRU� GH� GHVDUUROOR�
SDUD� HO� DSUHQGL]DMH� HQ� FXDQWR� D� OD� OyJLFD� GH�
SURJUDPDU�
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9���&21&/86,21(6

(Q� HO SUHVHQWH� DUWtFXOR VH� WXYR� FRPR� REMHWLYR�
SUHVHQWDU� XQ� HVWXGLR� JHQHUDO� GH� VRIWZDUHV TXH�
SHUPLWHQ OD� HQVHxDQ]D� GH OD� SURJUDPDFLyQ���
GHVDUUROODGRV� H� LPSOHPHQWDGRV� D�QLYHO� QDFLRQDO� H�
LQWHUQDFLRQDO�� /D� SURJUDPDFLyQ� GH� FRPSXWDGRUDV�
SHUPLWH� VROXFLRQDU� GHWHUPLQDGRV� SUREOHPDV� SRU�
PHGLR�GH�OD�FRGLILFDFLyQ�

6H�OOHYy�D�FDER�OD�OHFWXUD�\�HVWXGLR�GH����DUWtFXORV�
DVRFLDGRV� FRQ� VRIWZDUH� SDUD� OD� HQVHxDQ]D� GH� OD�
SURJUDPDFLyQ�WHQLHQGR�D�6FUDWFK�FRPR�HO�VRIWZDUH�
PiV� XWLOL]DGR� SDUD� HQVHxDU� SURJUDPDFLyQ�� GH� OD�
PLVPD�PDQHUD��VH�DQDOL]y�ODV�EDVHV�GH�GDWRV�HQ�OD�
FXDO�(/6(9,(5�HV�OD�EDVH�GH�GDWRV�GRQGH�PD\RU�
VH�VXPLQLVWUD�DUWtFXORV�FRQ�EDVH D�VRIWZDUH�SDUD�OD�
HQVHxDQ]D�GH�OD�SURJUDPDFLyQ�\�OD�UHYLVWD�FRQ�PiV�
SXEOLFDFLRQHV� GH� HVWRV� DUWtFXORV� HV� -RXUQDO� RI�
3DUDOOHO� DQG� 'LVWULEXWHG� &RPSXWLQJ� \� 3URFHGLD� �
6RFLDO� DQG�%HKDYLRUDO� 6FLHQFHV��(Q� FRQVLJXLHQWH��
HO�SDtV�GRQGH�PiV�VH�DSOLFD�VRIWZDUH�SDUD�HQVHxDU�
SURJUDPDFLyQ�HV�HQ�(VSDxD��PLHQWUDV�TXH�HO�JUDGR�
GRQGH� PD\RU� XWLOL]DQ� HVWRV� VRIWZDUH� HV� HO� QLYHO�
VXSHULRU�� SRU� ~OWLPR� HO� OHQJXDMH� GH� SURJUDPDFLyQ�
DO�FXDO�VH�HQVHxD�FRQ�PD\RU�SULRULGDG�HV�&����

(Q� VtQWHVLV�� OD� LPSOHPHQWDFLyQ� \� HO� DSOLFDU�
VRIWZDUHV�HQ�HO�FDPSR�GH�OD�HGXFDFLyQ�HV�XQ�IDFWRU�
GH� JUDQ� UHOHYDQFLD�� \D� TXH� IDYRUHFH� HO� GHVDUUROOR�
FRJQLWLYR� HQ� HVWXGLDQWHV� \� SULQFLSLDQWHV� TXH�
SUDFWLFDQ�OD�SURJUDPDFLyQ��SRU�HOOR��OD�LQFOXVLyQ�GH�
VRIWZDUH� TXH� SHUPLWDQ� OD� HQVHxDQ]D� GH� OD�
SURJUDPDFLyQ�HV�XQ�SURFHVR GLGiFWLFR�WHFQROyJLFR��
TXH� D� IXWXUR� VHUtD� XQD� HVWUDWHJLD� TXH�PHMRUDUi� HO�
SURFHVR�GH�HQVHxDQ]D�DSUHQGL]DMH�HQ�LQVWLWXFLRQHV�
HGXFDWLYDV� \� HGXFFLyQ� VXSHULRU� HQ� XQ� FRQWH[WR�
QDFLRQDO�H�LQWHUQDFLRQDO�UHVSHFWLYDPHQWH�

,9��5()(5(1&,$6

%XFN��'��6WXFNL��'��-����������-.DUHO5RERW��$�
FDVH�VWXG\�LQ�VXSSRUWLQJ�OHYHOV�RI�FRJQLWLYH�
GHYHORSPHQW�LQ�WKH�FRPSXWHU�VFLHQFH�
FXUULFXOXP��&RPSXWHU�6FLHQFH�����

$FRVWD�&DUUL]RVD��$����������

/D FRPXQLFDFLyQ FRPR YtD KDFLD XQD HGXF
DFLyQ FRQVHQVXDO� %RJRWi�'�&�

$GHOO��-����������7HQGHQFLDV�HQ�HGXFDFLyQ�HQ�OD�
VRFLHGDG��5HYLVWD�(OHFWUyQLFD�GH�
7HFQRORJtD�(GXFDWLYD����

$UHOODQR�3LPHQWHO��-��-��1LHYD�*DUFtD��2��6��6RODU�
*RQ]iOH]��5��$ULVWD�/ySH]��*����������
6RIWZDUH�SDUD�OD�HQVHxDQ]D�DSUHQGL]DMH�GH�
DOJRULWPRV�HVWUXFWXUDGRV��5HYLVWD�
,EHURDPHULFDQD�GH�(GXFDFLyQ�HQ�
7HFQRORJtD�\�7HFQRORJtD�HQ�(GXFDFLyQ���
���

$UHOODQR��1��)HUQDQGH]��-��5RVDV��0��=XxLJD��0����
��������(VWUDWHJLD�PHWRGROyJLFD�GH�OD�
HQVHxDQ]D�GH�OD�SURJUDPDFLyQ�SDUD�OD�
SHUPDQHQFLD�GH�ORV�DOXPQRV�GH�SULPHU�DxR�
GH�,QJHQLHUtD�(OHFWUyQLFD��5HYLVWD�
,EHURDPHULFDQD�GH�(GXFDFLyQ�HQ�
7HFQRORJtD�\�7HFQRORJtD�HQ�(GXFDFLyQ����
��

$UPDQGR�&RUELQ��-����������&/$6,),&$&,Ï1�
'(�/26�7,326�'(�&2081,&$&,Ï1��
3VLFRORJtD�\�0HQWH����

&DUOLVOH��0��:LOVRQ��7�$��+XPSKULHV��-��:��
+DGILHOG��6��0������������5$3725��$�
9LVXDO�3URJUDPPLQJ�(QYLURQPHQW�IRU�
7HDFKLQJ�$OJRULWKPLF�3UREOHP�6ROYLQJ��
-RXUQDO�RI�&RPSXWLQJ�6FLHQFHV�LQ�
&ROOHJHV�����

FDVWLOOD��E����������,PSDFWR�GH�OD�FLHQFLD�\�OD�
WHFQRORJtD�HQ�OD�REWHQFLyQ�GH�ORV�
3DOHQFLD��(GLFLyQ�9DOODGROLG�

&HUTXHUD�5RMDV��<����������3URJUDPDFLyQ�GH�
FRPSXWDGRUDV��(FX5HG����

&HUTXHUD�5RMDV��<��$����������3URJUDPDFLyQ�GH�
&RPSXWDGRUDV��(GLWRULDO��$XWRHGLFLyQ����

&HUYHUD��(��&DVDx�1~xH]��*��$����������5RERW�
3URJUDPPLQJ�1HWZRUN��XQ�VLVWHPD�
GLVWULEXLGR�SDUD�HO�DSUHQGL]DMH�GH�OD�
SURJUDPDFLyQ�GH�URERWV��5H9LVLyQ������

&KLDYHQDWR��,����������,QWURGXFFLyQ�D�OD�7HRUtD�
*HQHUDO�GH�OD�GPLQLVWUDFLyQ� 0F*UDZ�+LOO�
,QWHUDPHULFDQD�

&,9,&86��$OOLDQ]D�0XQGLDO�SDUD�OD�3DUWLFLSDFLyQ�
&LXGDGDQD����������6HJXLPLHQWR�\�
(YDOXDFLyQ��&,9,&86��$OOLDQ]D�0XQGLDO�
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SDUD�OD�3DUWLFLSDFLyQ�&LXGDGDQD�����
&XHOOR��-��9LWWRQ��-����������'LVHxDQGR�DSSV�SDUD�

PyYLOHV� %DUFHORQD��&RS\ULJKW�
'HSDUWDPHQWR�GH�(OHFWUyQLFD�ā�8QLYHUVLGDG�

7pFQLFD�)HGHULFR�6DQWD�0DUtD����������
50,��5HPRWH�0HWKRG�,QYRFDWLRQ�
�,QYRFDFLyQ�5HPRWD�GH�0pWRGRV��
9DOSDUDLVR�

'tD]��-��%DQFKRII�7]DQFRII��&��4XHLUXJD��&��
0DUWLQ��(��6����������([SHULHQFLDV�GH�OD�
)DFXOWDG�GH�,QIRUPiWLFD�HQ�OD�(QVHxDQ]D�
GH�3URJUDPDFLyQ�HQ�(VFXHODV�FRQ�6RIWZDUH�
/LEUH��5HYLVWD�,EHURDPHULFDQD�GH�
(GXFDFLyQ������

(O�%LQDULR������GH�2FWXEUH�GH��������5RERFRGH��
DSUHQGH�D�SURJUDPDU�HQ�MDYD�PLHQWUDV�WH�
GLYLHUWHV��(O�%,1$5,2��SiJ����

(URO��2��$VNLP��$������������7KH�HIIHFWV�RI�
WHDFKLQJ�SURJUDPPLQJ�ZLWK�VFUDWFK�RQ�SUH�
VHUYLFH�LQIRUPDWLRQ�WHFKQRORJ\�WHDFKHUV
�
PRWLYDWLRQ�DQG�DFKLHYHPHQW��&RPSXWHUV�LQ�
+XPDQ�%HKDYLRU�����

)iEUHJD�/DFRD��5��3K'��%ODLU��$�3K'��)iEUHJD�
/DFRD��-��3K'����������/D�HQVHxDQ]D�GH�
/HQJXDMHV�GH�3URJUDPDFLyQ�HQ�OD�(VFXHOD��
¢3RU�TXp�KD\�TXH�SUHVWDUOH�DWHQFLyQ"�
)XQGDFLyQ�WHOHIRQLFD�����

)HLMRR�*DUFtD��3��*��'H�OD�5RVD��)����������
5R%ORFN�� :HE�$SS�IRU�3URJUDPPLQJ�
/HDUQLQJ��,QWHUQDWLRQDO�-RXUQDO�RI�
(PHUJLQJ�7HFKQRORJLHV�LQ�/HDUQLQJ�
�L-(7������

)RQVHFD�<HUHQD��0����������&RPXQLFDFLyQ�RUDO�
IXQGDPHQWRV�\�SUiFWLFD�HVWUDWpJLFD�
&XLGDG�GH�0p[LFR��3HDUVRQ�(GXFDFLyQ�

*XWHUPDQ��7����������,QIRUPDWLFD�\�GHSRUWH�
,1'(�

+DXVZLUWK��0��$GDPROL��$����������7HDFKLQJ�-DYD�
SURJUDPPLQJ�ZLWK�WKH�,QIRUPD�FOLFNHU�
V\VWHP��6FLHQFH�RI�&RPSXWHU�
3URJUDPPLQJ������

+RUYDWK��5��-DYRUVNê��6����������1HZ�7HDFKLQJ�
0RGHO�IRU�-DYD�3URJUDPPLQJ�6XEMHFWV��
3URFHGLD�� 6RFLDO�DQG�%HKDYLRUDO�6FLHQFH���
��

+XQGW��&��6FKODUE��0��6FKPLGW��%����������

6$8&(��$�ZHE�DSSOLFDWLRQ�IRU�LQWHUDFWLYH�
WHDFKLQJ�DQG�OHDUQLQJ�RI�SDUDOOHO�
SURJUDPPLQJ��-RXUQDO�RI�3DUDOOHO�DQG�
'LVWULEXWHG�&RPSXWLQJ������

-R\DQHV�$JXLODU��/����������)XQGDPHQWRV�GH�
SURJUDPDFLyQ�0FJUDZ�KLOO�LQWHUDPHULFDQD�
GH�(VSDxD�

.DOHOLRJOX��)����������$�QHZ�ZD\�RI�WHDFKLQJ�
SURJUDPPLQJ�VNLOOV�WR�.����VWXGHQWV��
&RGH�RUJ��,)$&�3DSHUV2Q/LQH������

.HOOHKHU��&��&RVJURYH��'��&XO\ED��'��)RUOLQHV��&��
3UDWW��-��3DXVFK��5����������$OLFH���
3URJUDPPLQJ�ZLWKRXW�6\QWD[�(UURUV��
6FKRRO�RI�(QJLQHHULQJ�DQG�$SSOLHG�
6FLHQFH�����

/HYLQH�*XWLpUUH]��*����������,QWURGXFFLRQ�D�OD�
&RPSXWDFLRQ�\�D�OD�3URJUDPDFLRQ�
(VWUXFWXUDGD� -XDUH]��0F*UDZ�+LOO�
,QWHUDPHULFDQD�

/RQJ��-����������-XVW�)RU�)XQ��8VLQJ�3URJUDPPLQJ�
*DPHV�,Q�6RIWZDUH�3URJUDPPLQJ�7UDLQLQJ�
DQG�(GXFDWLRQ�� $)LHO�6WXG\�2I�,%0�
5RERFRGH�&RPPXQLW\��-RXUQDO�RI�
,QIRUPDWLRQ�7HFKQRORJ\�(GXFDWLRQ������

/ySH]�(VFULEDQR��&��\�6iQFKH]�0RQWR\D��5��
��������6FUDWFK�\�QHFHVLGDGHV�HGXFDWLYDV�
HVSHFLDOHV��3URJUDPDFLyQ�SDUD�WRGRV��5('�
�5HYLVWD�GH�(GXFDFLyQ�D�'LVWDQFLD�������

/ySH]�*DUFtD��-����������3URJUDPDFLyQ�GH�
FRPSXWDGRUHV�HQ�HGXFDFLyQ�HVFRODU��
(GXWHND����

/ySH]�*DUFtD��-�����GH�6HSWLHPEUH�GH��������
3URJUDPDFLyQ�GH�FRPSXWDGRUHV��XQ�DVXQWR�
GH�LQWHUpV�SDUD�WRGRV��(GXWHND����

/ySH]�*DUFtD��-�����GH�6HSWLHPEUH�GH��������
3URJUDPDFLyQ�GH�FRPSXWDGRUHV��XQ�DVXQWR�
GH�LQWHUpV�SDUD�WRGRV��(GXWHND����

/ySH]�*DUFtD��-��$����������3URJUDPDFLyQ�GH�
FRPSXWDGRUHV�HQ�HGXFDFLyQ�HVFRODU��
(GXWHND����

0LQLVWHULR�GH�(GXFDFLyQ�1DFLRQDO�����GH�2FWXEUH�
GH��������6LVWHPDV�GH�LQIRUPDFLyQ�SDUD�
PHMRUDU�OD�JHVWLyQ�HGXFDWLYD��
$/7$%/(52��SiJ����

0XQMDDO��9����������,PSRUWDQFH�RI�WKH�.����
(GXFDWLRQ�6\VWHP��(]LQH�DUWLFOHV����
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1RYDUD��3����������36H,QW� 6RXUFH)RUJH�
3DSHUW��6����������'HVDILR�D�OD�PHQWH��

FRPSXWDGRUDV�\�(GXFDFLyQ� %DUFHORQD�
3DWWLV��5����������.DUHO�7KH�5RERW��$�*HQWOH�

,QWURGXFWLRQ�WR�WKH�$UW�RI�3URJUDPPLQJ��
�QG�(GLWLRQ�

3pUH]�7RUQHUR��-��0����������&RPXQLFDFLyQ�\�
HGXFDFLyQ��0HQWRU�PHGLD�HGXFDFLyQ �SiJ��
�����81(6&2�

3UHQGHV�(VSLQRVD��0��$PRUyV�3RYHGD��/����������
$FFHVLELOLGDG�HQ�DSOLFDFLRQHV�LQIRUPiWLFDV��
&RPXQLFDFLyQ�FRQJUHVR�HQ�6DQWLDJR�GH�
&RPSRVWHOD���SiJ������6DQWLDJR�GH�
FRPSRVWHOD�

5DPtUH]�*LO��0��/XFLR�&DVWLOOR��0��*DU]D�
6DOGDxD��-�9DUJDV�(QUtTXH]�-��$����������
$/,&(��81�(172512�',)(5(17(�
3$5$�$35(1'(5�352*5$0$&,21�
25,(17$'$�$�2%-(726��&LHQFLD8$7���
��

5RGUtJXH]��&��*X]PiQ��-��%HUHQJXHO��0��
'RUPLGR��6����������7HDFKLQJ�UHDO�WLPH�
SURJUDPPLQJ�XVLQJ�PRELOH�URERWV��-RXUQDO�
RI�3DUDOOHO�DQG�'LVWULEXWHG�&RPSXWLQJ�����

5RJR]KNLQD��,��.XVKQLUHQNR��$����������3LNWR0LU��
WHDFKLQJ�SURJUDPPLQJ�FRQFHSWV�WR�
SUHVFKRROHUV�ZLWK�D�QHZ�WXWRULDO�
HQYLURQPHQW��3URFHGLD�� 6RFLDO�DQG�
%HKDYLRUDO�6FLHQFH�����

5RJR]KNLQD��,��.XVKQLUHQNR��$����������3LNWR0LU��
WHDFKLQJ�SURJUDPPLQJ�FRQFHSWV�WR�
SUHVFKRROHUV�ZLWK�D�QHZ�WXWRULDO�
HQYLURQPHQW��3URFHGLD�� 6RFLDO�DQG�
%HKDYLRUDO�6FLHQFH�����

6DQFKH]�5RGUtJXH]��'��&DQR�&DVWDxHGD��1��
��������,QWURGXFFLyQ�D�OD�3URJUDPDFLyQ��
6$1-2����

6REULQR�$O]XHWD��/����������&RGH5DFLQJ��
$FWLYLGDG�EDVDGD�HQ�OD�FRPSHWLFLyQ�SDUD�
LQFUHPHQWDU�OD�PRWLYDFLyQ�KDFLD�OD�
SURJUDPDFLyQ��$FDGHPLFD�H������

6WDQWRQ��:��(W]HO��0��%UXFH��:����������
)XQGDPHQWRV�GH�0DUNHWLQJ�� &RORUDGR��
0F*UDZ�+LOO�,QWHUDPHULFD�

6WHSKHQ��5��&RXOWHU�0����������$GPLQLVWUDFLyQ�
&LXGDG�GH�0p[LFR��3HDUVRQ�(GXFDFLyQ�

7DQ��-�*XR��;��=KHQJ��:��=KRQJ��0����������
&DVH�EDVHG�WHDFKLQJ�XVLQJ�WKH�/DERUDWRU\�
$QLPDO�6\VWHP�IRU�OHDUQLQJ�&�&���
SURJUDPPLQJ��+RPHSDJH�����

7RQXFFL��)����������,QIRUPDWLFD�HQ�HO�GHSRUWH�
=DUDJR]D��,1'2�SXEOLFDFLRQHV�

7UHMRV�%XUULWLFi��2����������$�
0(7+2'2/2*,&$/�352326$/�72�
%8,/'�$1�$/*25,7+0�72�
'(7(50,1(�:+(7+(5�$�180%(5�
,6�3(5)(&7�86,1*�,03(5$7,9(�
352*5$00,1*��5HYLVWD�)DFXOWDG�GH�
&LHQFLDV�%iVLFDV�,661��������������

9LGDO��&��/��&DEH]DV��&��3DUUD��-��+��/ySH]��/��
��������([SHULHQFLDV�3UiFWLYDV�FRQ�HO�8VR�
GHO�/HQJXDMH�GH�3URJUDPDFLyQ�6FUDWFK�
SDUD�'HVDUUROODU�HO�3HQVDPLHQWR�
$OJRUtWPLFR�GH�(VWXGLDQWHV�HQ�&KLOH��
)RUPDFLyQ�XQLYHUVLWDULD������

:DQJ��7��&��0HL��:��/LQ��6��&KLX��6��/LQ��-��0��
��������7HDFKLQJ�SURJUDPPLQJ�FRQFHSWV�WR�
KLJK�VFKRRO�VWXGHQWV�ZLWK�$OLFH��,(((�
;SORUH�'LJLWDO�/LEUDU\������

:LNLSHGLD����������&RPXQLFDFLyQ��HQFLFORSHGLD�
OLEUH����

;LQRJDORV��6��6DWUDW]HPL��0��'DJGLOHOLV��9��
��������$Q�LQWURGXFWLRQ�WR�REMHFW�RULHQWHG�
SURJUDPPLQJ�ZLWK�D�GLGDFWLF�PLFURZRUOG�
REMHFW.DUHO��&RPSXWHUV�\�(GXFDWLRQ������

<RNH�6HQJ��:��0RKDPDG�<DWLP��0����������
&RPSXWHU�*DPH�$V�/HDUQLQJ�DQG�
7HDFKLQJ�7RRO�)RU�2EMHFW�2ULHQWHG�
3URJUDPPLQJ�LQ�+LJKHU�(GXFDWLRQ�
,QVWLWXWLRQ��3URFHGLD�� 6RFLDO�DQG�
%HKDYLRUDO�6FLHQFHV������

<XDQD��5��$��0DU\RQR��'������������5RER0LQG�
8WLOL]DWLRQ�WR�,PSURYH�6WXGHQW�0RWLYDWLRQ�
DQG�&RQFHSW�LQ�/HDUQLQJ�3URJUDPPLQJ��
3XEOLF�.QRZOHGJH�3URMHFW������

=XVH��.����������+LVWRULD�GH�OD�,QIRUPiWLFD�

3DUD�FLWDU�HVWH�DUWtFXOR���WR�FLWH�WKLV�DUWLFOH�
3pUH]�� /� \ &DUR��0�� �������� 6LQRSVLV� GHO� HVWXGLR� GH�
VRIWZDUH� SDUD� OD� HQVHxDQ]D� GH� OD� SURJUDPDFLyQ�� $FWD�
6FLHQWL �,QIRUPDWLF ������ ������


