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ORUHOLPJDUFLD����#JPDLO�FRP��

8QLYHUVLGDG�$XWyQRPD�GH�7DPDXOLSDV�
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5HVXPHQ�

(O�REMHWLYR�GHO�HVWXGLR�FRQVLVWH�HQ�LGHQWLILFDU�XQD�DSOLFDFLyQ�PyYLO�LGyQHD�SDUD�

YHULILFDU� DVLVWHQFLD� GH� HVFRODUHV� GH� HGXFDFLyQ� EiVLFD� QLYHO� VHFXQGDULD�� /D�

LPSRUWDQFLD� UHFDH� VREUH� OD� LQDVLVWHQFLD�D�FODVHV�FRPR�XQ� UDVJR�GH�DEDQGRQR�

HVFRODU��7DPELpQ�VREUH�PpWRGRV�SDUD�WRPD�GH�DVLVWHQFLD��LQFOX\HQGR�HO�XVR�GH�

WHFQRORJtDV� HQ� HO� FRQWURO� DGPLQLVWUDWLYR� HVFRODU�� 'HVWDFDQGR� HO� YDORU� GH� OD�

SDUWLFLSDFLyQ�GH� ORV� SDGUHV�GH� IDPLOLD�HQ� HO�PRQLWRUHR�GH� OD� SHUPDQHQFLD�HQ�

WLHPSR� UHDO� GH� VXV� KLMRV� HQ� HO� DXOD�� &RQ� IXQGDPHQWR� HQ� PRGHOR� 73$&.� VH�

HVWXGLDURQ� GLH]� $SSV�GHGLFDGDV�� \� OD�PHWRGRORJtD� GH� SXQWXDFLyQ�*RRJOH� 3OD\�

6WRUH�� SHUPLWLy� LGHQWLILFDU� XQ� SRUWDIROLR� GH� GLHFLQXHYH� FDUDFWHUtVWLFDV�� /DV�

FXDOHV� VXSRQHQ� WRPDU� HQ� FXHQWD� YDULRV� FULWHULRV� LPSRUWDQWHV� FRPR�� OD�

FDSDFLGDG� SDUD� OHYDQWDU� LQIRUPDFLyQ� GLDULD� \� HQYtR� GH� UHSRUWHV� GH� IRUPD�
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JUDWXLWD�� DGHPiV� GH� OD� SHUVRQDOL]DFLyQ� GH� OD� LQVWLWXFLyQ� HGXFDWLYD��8Q� WHUFHU�

FULWHULR�� HV� OD� FDSDFLGDG� GH� DXWRPDWL]DFLyQ� GH� HQYtR� GH� QRWLILFDFLRQHV��

)LQDOPHQWH�� ORV� LQWHUHVDGRV� DFRUGDURQ� TXH� OD� $SS� DGHFXDGD� HV� OD� GH�PD\RU�

YHORFLGDG�GH�GHVFDUJD��TXH�DGHPiV�RIUHFH�XQD�YHUVLyQ�JUDWXLWD��

3DODEUDV�FODYH��$VLVWHQFLD��$XOD��$SSV��*UDWXLGDG��0RGHOR�73$&.��

$EVWUDFW��

7KH�REMHFWLYH�RI�WKH�VWXG\�LV�WR�LGHQWLI\�D�VXLWDEOH�PRELOH�DSSOLFDWLRQ�WR�YHULI\�

DWWHQGDQFH� RI� VWXGHQWV� RI� EDVLF� HGXFDWLRQ� DW� VHFRQGDU\� OHYHO� LQ� 0H[LFR�� 7KH�

LPSRUWDQFH�IDOOV�RQ�QRQ�DWWHQGDQFH�DV�D�WUDLW�RI�GURSSLQJ�RXW�RI�VFKRRO��$OVR�RQ�

PHWKRGV� IRU� WDNLQJ� DWWHQGDQFH�� LQFOXGLQJ� WKH� XVH� RI� WHFKQRORJLHV� LQ� VFKRRO�

DGPLQLVWUDWLYH�FRQWURO��,W�KLJKOLJKWV�WKH�YDOXH�RI�WKH�SDUWLFLSDWLRQ�RI�SDUHQWV�LQ�

PRQLWRULQJ�WKH�SHUPDQHQFH�LQ�UHDO�WLPH�RI�WKHLU�FKLOG�LQ�WKH�FODVVURRP��%DVHG�

RQ�WKH�73$&.�PRGHO��WHQ�GHGLFDWHG�$SSV�ZHUH�VWXGLHG��XVLQJ�WKH�*RRJOH�3OD\�

6WRUH� VFRULQJ� PHWKRGRORJ\�� WKDW� DOORZHG� WR� LGHQWLI\� D� FDUWHUD� RI� QLQHWHHQ�

FKDUDFWHULVWLFV�� :KLFK� LQYROYH� WDNLQJ� LQWR� DFFRXQW� VHYHUDO� LPSRUWDQW� FULWHULD�

VXFK� DV�� WKH� DELOLW\� WR� FROOHFW� GDLO\� LQIRUPDWLRQ� DQG� VHQG� UHSRUWV� IRU� IUHH�� LQ�

DGGLWLRQ�WR�WKH�SHUVRQDOL]DWLRQ�RI�WKH�HGXFDWLRQDO�LQVWLWXWLRQ��$�WKLUG�FULWHULRQ�LV�

WKH� DELOLW\� WR� DXWRPDWH� VHQGLQJ� QRWLILFDWLRQV�� )LQDOO\�� WKH� LQWHUHVWHG� SDUWLHV�

DJUHHG�WKDW�WKH�DSSURSULDWH�$SS�LV� WKH�RQH�ZLWK�WKH�KLJKHVW�GRZQORDG�VSHHG��

ZKLFK�DOVR�RIIHUV�D�IUHH�YHUVLRQ��

�

�

.H\�:RUGV��$WWHQGDQFH��$SSV��&ODVVURRP��)UHH��73$&.�PRGHO��

� �
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,QWURGXFFLyQ�

(Q�OD�DFWXDOLGDG�HO�DEDQGRQR�HVFRODU�FRQVWLWX\H�XQ�UDVJR�GH�JUDQ�FRPSOHMLGDG�

�7DUDELQL�� &XUUDQ�� 0RQWHV� \� 3DUFHULVD�� ������ \� /ySH]� \� /HYHU�� ������� /DV�

PDQLIHVWDFLRQHV� VRQ� DXVHQWLVPR� HVFRODU�� EDMR� UHQGLPLHQWR� DFDGpPLFR��

DFUHGLWDFLRQHV�H[WHPSRUiQHDV��UHSUREDFLyQ��UHSHWLFLyQ�\�UH]DJR�HVFRODU��0HQD��

)HUQiQGH]�(QJXLWD� \� 5LYLpUH�� ������*yPH]�9LOODQXHYD�� ������ /ySH]� \� /HYHU��

�������'H�PDQHUD�TXH�OD�HVWULFWD�RFXSDFLyQ�GH�EDQFRV�DO�SDVDU�OLVWD��GHMy�GH�

VHU�HO�~QLFR�LQGLFDGRU�GH�DSURYHFKDPLHQWR�HVFRODU��1R�REVWDQWH�VH�FRQYLHUWH�HQ�

XQ�VtQWRPD�FX\D�SURQWD�DWHQFLyQ�UHFODPD��3RU�HOOR�VH�LQGDJD�HO�PRGR�HILFD]�GH�

FRQWURODU�OD�DVLVWHQFLD�HVFRODU��(Q�HVH�WHQRU�VH�LPSXOVD�HO�PpWRGR�³1~PHUR�GH�

DVLVWHQFLD´�DO� LQWURGXFLUOR�HQ�GLVSRVLWLYRV�WHFQROyJLFRV�SDUD�DKRUUDU�WLHPSR�HQ�

SURQXQFLDU�HO�QRPEUH�FRPSOHWR�GH�OD�SHUVRQD��'H�&XDGUD���������

/DV�DSOLFDFLRQHV�PyYLOHV�� WDPELpQ�GHQRPLQDGDV�$SSV� LQFXUVLRQDQ�HQ�HO�

DXOD� GHVGH� KDFH� WLHPSR�� 6X� GHVWDFDGD� SUHVHQFLD� ODV� FRQYLHUWH� HQ� UHFXUVRV�

DELHUWRV�� FDUDFWHUL]DGRV�SRU� IDFLOLWDU� WDUHDV�GHO� SURFHVR�GH� DSUHQGL]DMH�� HQWUH�

HOODV� OD�WRPD�GH�DVLVWHQFLD�PHGLDQWH�HO�FyGLJR�R�HO�FOLF� �FDSDFHV�GH�FRQVWDWDU�

DVLVWHQFLD� HQ� PLOpVLPDV� GH� VHJXQGRV� �0DFtDV�� =DPRUD�� &DVWLOOR�� %HFHUUD� \�

2VRULR��������5H\HV���������7DO�HV�HO�FDVR�GH�6DPVXQJ��TXH�HO����GH�HQHUR�

������ ILUPy� XQ� DFXHUGR� FRQ� OD� (VFXHOD� GH� ,QJHQLHUtD� \� $UTXLWHFWXUD� GH� OD�

8QLYHUVLGDG�3RQWLILFLD�GH�6DODPDQFD�HQ�0DGULG��SDUD�GHVDUUROODU�\�SUREDU�HO�XVR�

GH� WHOpIRQRV� FRQ� WHFQRORJtD� 1HDU� )LHOG� &RPPXQLFDWLRQ� �1)&�� �7HFQRORJtD� GH�

&RPXQLFDFLyQ�GH�&DPSR�&HUFDQR��SDUD�UHJLVWUDU�D�ORV�HVWXGLDQWHV�HQ�FODVHV�\�

IDFLOLWDU� D� ORV�PDHVWURV� HO� VHJXLPLHQWR� GH� ORV� QLYHOHV� GH� DVLVWHQFLD� GH� IRUPD�

LQGLYLGXDO��*UDQJH���������

([LVWHQ� $SSV� GHVDUUROODGDV� \� RWUDV� SRU� GHVDUUROODU� HQ� ODV� FXDOHV�

SUHGRPLQD� OD� QDYHJDFLyQ�SRU� VDWpOLWH�� HQ�RWUDV� OD� WHFQRORJtD� GH� HVFDQHR�\� OD�

WHFQRORJtD�LQDOiPEULFD�SDUD�UHFRQRFHU�OD�XELFDFLyQ�GH�ORV�HVWXGLDQWHV�GHQWUR�\�

IXHUD�GHO� DXOD� �%XHQILO� \�;RRO��������*DUFtD�� )HLWR�� /DFDGHQD�� /DLQH]�� /XTXH��
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2xDGHUUD��3pUH]��\�6iQFKH]��������$KXDQDUL�\�6KDSLDPD���������/D�GLIHUHQFLD�

HQWUH�XVDU�XQD�DSOLFDFLyQ�GLVSRQLEOH�\�FUHDU�XQD�DSOLFDFLyQ��HVWi�GHWHUPLQDGD�

SRU�ODV�QHFHVLGDGHV�HVSHFtILFDV�D�VROXFLRQDU��(O�SUHVHQWH�HVWXGLR�EXVFD�XQD�$SS�

FRQ�IXQFLRQHV�TXH�IDFLOLWHQ�YLJLODU�OD�DVLVWHQFLD�HVFRODU��SRU�SDUWH�GH�ORV�SDGUHV�

GH�IDPLOLD�\�HO�PDHVWUR��

�

'HVDUUROOR�

(Q� OD�(VFXHOD�6HFXQGDULD�7pFQLFD����³-RVp�5HIXJLR�5DPtUH]�0DWD´�XELFDGD�HQ�

0DWDPRURV�7DPDXOLSDV��0p[LFR��(O�JUXSR�GH�WHUFHUR�,�FRQ����DOXPQRV��+����\�

-����� SUHVHQWDQ� XQ� SURPHGLR� GH� LQDVLVWHQFLD� GHO� ����� (V� KDELWXDO� TXH� ORV�

DOXPQRV� DO� OOHJDU� D� OD� HVFXHOD�� SRVWHULRUPHQWH� VDOJDQ� DO� FDPSR� D� MXJDU�� D�

SODWLFDU��R�VHQFLOODPHQWH�DVt�FRPR�OOHJDQ�YXHOYHQ�D�VDOLU�GH� OD� LQVWLWXFLyQ��6LQ�

p[LWR� VH� KDQ� DSOLFDGR� DFFLRQHV� FRUUHFWLYDV�� FRPR� OODPDUOHV� OD� DWHQFLyQ� R�

UHSUREDUORV�� (Q� E~VTXHGD� GH� XQD� DOWHUQDWLYD� VH� SURSRQH� XWLOL]DU� DOJXQD�

DSOLFDFLyQ� PyYLO� TXH� SHUPLWD� D� ORV� SDGUHV� GH� IDPLOLD� HVWDU� HQWHUDGRV� GH� OD�

SUHVHQFLD�GH�VXV�KLMRV�HQ�FODVH��

/D� SDUWLFLSDFLyQ� GH� ORV� SDGUHV� GH� IDPLOLD� VH� VXVWHQWD� HQ� OD� IXQFLyQ�

LQKHUHQWH�� PRWLYDQWH� \� GH� FRQVHFXHQFLDV� SURIXQGDV� HQ� HO� DVSHFWR�

IRUPDWLYR�� FDSDFHV�GH�PRGLILFDU� OD� UHDOLGDG�TXH�YLYHQ� VXV�KLMRV� �6]pNHO\��

������ :HLVV�� ������ 3pUH]�� ������ &D]RUOD�� )UDQFR�� 7RUUHV� \� $UFKXQGLD��

������0DUWtQH]�*RQ]iOH]�\�ÈOYDUH]�%ODQFR��������%DUEHUtD��������/ySH]�\�

/HYHU����������

(O� FXPSOLPLHQWR� GHO� 3ODQ� GH� (VWXGLRV� GH� VHFXQGDULD�� UHTXLHUH� GH� VLHWH�

KRUDV� OHFWLYDV� GLDULDV�� FRQFHQWUDGDV� HQ� XQ� PtQLPR� GH� ������ KRUDV� OHFWLYDV�

DQXDOHV� �6HFUHWDUtD� GH� (GXFDFLyQ� 3~EOLFD� ������� (O� DOXPQR� GHEH� UHXQLU� DO�

PHQRV�HO�����GH�DVLVWHQFLD��GH�OR�FRQWUDULR�ORV�DSUHQGL]DMHV�QR�VH�ORJUDQ�\�ODV�
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FRQVHFXHQFLDV�QHJDWLYDV�HQ�HO�GHVDUUROOR�IRUPDWLYR�DXPHQWDQ��(V�HO�PRWLYR�TXH�

FRQGXFH�OD�LPSOHPHQWDFLyQ�GH�OD�$SS�HQ�OD�PDWHULD�GH�HVSDxRO���

�

)XQGDPHQWR�7HyULFR�0HWRGROyJLFR��6H�HQFXHQWUD�HQ�HO�PRGHOR�GH�0LVKUD��

.RHKOHU� �������� LPSXOVDGR�SRU�&R[�\�*UDKDP���������$UFKDPEDXOW�\�%DUQHWW�

��������&KDL��+ZHH�\�7VDL���������&KDL��.RK��7VDL�\�/HH���������&KDL��.RK�\�

7VDL���������&DEHUR��0DUtQ�\�&DVWDxR���������LGHQWLILFDGR�FRPR�&RQRFLPLHQWR�

7pFQLFR� 3HGDJyJLFR� GHO� &RQWHQLGR� ³7HFKQRORJLFDO� 3HG$JRJLFDO� &RQWHQW�

.QRZOHGJH´� �73$&.��SRU� VXV� VLJODV� HQ� LQJOpV��'HVWDFD� WLSRV�GH� FRQRFLPLHQWR�

TXH�XQ�PDHVWUR�SRVHH�SDUD� LQWHJUDU� ODV�7,&�GH�PRGR�HILFD]�HQ� OD�HQVHxDQ]D�

TXH� LPSDUWH�� UHSUHVHQWDGRV� HQ� ORV� DFUyQLPRV� GHULYDGRV� GHO� LQJOpV�� 7.���

&RPSHWHQFLDV� 7HFQROyJLFDV� �7HFKQRORJLFDO� .QRZOHGJH��� 3.��� &RPSHWHQFLDV�

3HGDJyJLFDV� �3HGDJRJLFDO� .QRZOHGJH��� &.��� &RPSHWHQFLDV� 'LVFLSOLQDUHV�

�&RQWHQW� .QRZOHGJH��� 73.��� &RPSHWHQFLDV� 7HFQROyJLFDV� 3HGDJyJLFDV��

�7HFKQRORJLFDO� 3HGDJRJLFDO� .QRZOHGJH�� 7&.��� &RPSHWHQFLDV� 7HFQROyJLFDV� GHO�

&RQWHQLGR�� �7HFKQRORJLFDO� &RQWHQW� .QRZOHGJH��� 3&.��� &RPSHWHQFLDV�

3HGDJyJLFDV� GHO� &RQWHQLGR�� �3HGDJRJLFDO� &RQWHQW� .QRZOHGJH��� /D� WHFQRORJtD�

GHEHUtD�HQWHQGHUVH�VHJ~Q�&HMDV��1DYtR�\�%DUURVR���������FRPR�ODV�SUiFWLFDV�\�

ODV� KDELOLGDGHV� GHVDUUROODGDV� SDUD� REWHQHU� EHQHILFLR� GH� OD� WHFQRORJtD� GLJLWDO��

(VD�HV�OD�LQWHQFLyQ�TXH�VH�SODQWHD�HQ�OD�HVWUXFWXUD�73$&.�9(9,5���

�
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)LJXUD����6LVWHPD�73$&.9(9,5��)XHQWH�SURSLD��

�

�

'HWDOOH� GHO� VLVWHPD� 73$&.9(9,5�� 9DULDEOH� ([WHUQD�� ,QDVLVWHQFLD� D�

FODVHV�� 9DULDEOHV� ,QWHUQDV�� $OXPQRV�� 0DWHULD� (VSDxRO��

$SOLFDFLRQHV�$VLVWHQFLD�� 3URFHVRV�� 7.��� (O� PDHVWUR� FRQRFH� DSOLFDFLRQHV�

PyYLOHV�SDUD�WRPD�GH�DVLVWHQFLD��3.���/RV�DOXPQRV�DVLVWHQ�D�FODVHV�\�SXHGHQ�

VHU� PRQLWRUHDGRV� SRU� HO� PDHVWUR� \� SDGUHV� GH� IDPLOLD�� &.��� 0DHVWUR� GH� OD�

PDWHULD� GH� HVSDxRO�� 73.��� (O�PDHVWUR� SXHGH� SUREDU� YDULDV� DSOLFDFLRQHV� SDUD�

HOHJLU� DTXHOOD� TXH� FRQWULEX\D� D� VROXFLRQDU� OD� LQDVLVWHQFLD�� 7&.��� (O� PDHVWUR�

SXHGH� LPSOHPHQWDU� XQ� VLVWHPD� GH� FRQWURO� GH� DVLVWHQFLD� PHGLDQWH� XQD�

DSOLFDFLyQ��3&.���(O�PDHVWUR�SXHGH�FUHDU�XQD�JXtD�GH�LQVWUXFFLRQHV�GH�XVR�SDUD�

ORJUDU� XQ� UHVXOWDGR� R� SURGXFWR�� 5HVXOWDGR� R� 3URGXFWR�� $3��� 6HOHFFLyQ� GH�

DSOLFDFLyQ�SDUD�WRPDU�DVLVWHQFLD��8QD�YH]�UHXQLGRV�ORV�UHTXLVLWRV�GHO�VLVWHPD�VH�

FRQWLQ~D�HO�HVWXGLR��

0pWRGR��(O�PpWRGR�XWLOL]DGR�SHUWHQHFH�D�*RRJOH�3OD\�6WRUH��FRQVLVWH�HQ�

OD�YDORUDFLyQ�GH�FLQFR�HVWUHOODV��3DUD�IDFLOLWDU� OD� LQWHUSUHWDFLyQ��VH�DGDSWy�XQD�

PHGLGD�GH�SUR[LPLGDG�� WHQLHQGR�FRPR�YDORU�PtQLPR�����\�YDORU�Pi[LPR������

'H� OD� JUDQ� FDQWLGDG� GLVSRQLEOH� GH� DSOLFDFLRQHV� JUDWXLWDV�� VH� HOLJLHURQ� GLH]�

XELFDGDV�HQWUH�HO�UDQJR���\�������

5HVXOWDGR�� /DV� GLHFLQXHYH� IXQFLRQHV� VREUHVDOLHQWHV�� DSWDV� SDUD� XVR�

HVFRODU� VRQ�� UHWDUGRV�� IDOWDV�� LQWHJUD� QRWDV�� LPSRUWD� OLVWD� GH� RWUD� PDWHULD��

UHJLVWUD� FXPSOHDxRV�� UHJLVWUD�PDO� FRPSRUWDPLHQWR�� IDOWD�GH� UHVSHWR�� IDOWD� GH�

WDUHDV�� IDOWD� GH� OLEURV� GH� WH[WR�� IDOWD� GH� XQLIRUPH�� FODVH� FRQ� KDVWD� ����

DOXPQRV��UHJLVWURV�GH�SDGUHV�\�DOXPQRV�� LQIRUPHV�3')�SDUD�WRGDV� ODV�FODVHV��

LQIRUPHV� GH� FRUUHR� HOHFWUyQLFR� D� JUDQHO� D� WRGRV� ORV� DOXPQRV� R� SDGUHV� GH�

IDPLOLD��JUiILFR�GH�DVLHQWRV��KRUDULRV��FyGLJR��45�VyOR�WH[WR�FRQ�HO�QRPEUH�GH�OD�

SHUVRQD�\�SXQWXDOLGDG��
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*UiILFR����'LH]�DSOLFDFLRQHV�PyYLOHV��)XQFLRQHV�FRPSDUWLGDV�\�QR�FRPSDUWLGDV��

/DV�GLH]�$SSV�GLVSRQHQ�GH�OD�IXQFLyQ�GH�FRQWURO�GH�DVLVWHQFLD� LQWHJUDGD�

HQ�OD�FDWHJRUtD�SXQWXDOLGDG�H[FHSWR�OD�$SS�1RWDV�GHO�SURIHVRU��WRGDV�WLHQHQ�OD�

IXQFLyQ� GH� WRPDU� DVLVWHQFLD�� 0LHQWUDV� TXH� ODV� $SSV� $VLVWHQFLDV�� 3DVDOLVWD� \�

$VLVWHQFLD� 5iSLGD� LQFOX\HQ� OD� IXQFLyQ� UHWDUGRV�� /DV� $SSV� $VLVWHQFLD�� 3URIHVRU�

D\XGDQWH� \� 4XLFN'RF� LQWHJUD� QRWDV�� /DV� $SSV� $VLVWHQFLDV�� 3DVDOLVWD��

$WWHQGDQFH�LPSRUWDQ�OLVWDV�GH�RWUDV�PDWHULDV��/DV�$SSV�$VLVWHQFLDV�\�4XLFN'RF�

UHJLVWUD�HO�PDO�FRPSRUWDPLHQWR��IDOWDV�GH�UHVSHWR�\�XQLIRUPH��/D�$SS�1RWDV�GHO�

SURIHVRU�DFHSWD�SRU�FODVH�KDVWD�����DVLVWHQWHV��SHUPLWH�LPSRUWDU�LQIRUPHV�HQ�

3')�� /D� $SS� 4XLFN'RF� GLVSRQH� OD� IXQFLyQ� GH� KRUDULRV�� /D� $SS� &RQWURO� GH�

DVLVWHQFLD�XWLOL]D�45��WDPELpQ�H[SRUWD�DUFKLYR�HQ�([FHO��

3URFHGLPLHQWR� GH� VHOHFFLyQ�� (Q� SULPHU� OXJDU�� VH� LGHQWLILFDURQ�

FDUDFWHUtVWLFDV�GHO�VLVWHPD�RSHUDWLYR�PyYLO�SDUD�GHVFDUJDU�FDGD�XQD�GH�ODV�GLH]�

$SS��6LQ�HPEDUJR�GRV�DSOLFDFLRQHV�FRPR�3DVDOLVWD�\�$VLVWHQFLDV�VH� LQVWDODURQ�

GH� LQPHGLDWR� GH� IRUPD� IiFLO�� (O� UHVWR� GH� ODV� DSOLFDFLRQHV� PRVWUDURQ� XQD�

GHVFDUJD��OHQWD��
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)LJXUD����,QVWDODFLyQ�GH�$SS�$VLVWHQFLDV��

$O�SDVDU�OLVWD�HQ�OD�$SS�$VLVWHQFLDV��SUHVHQWD�WUHV�IXQFLRQHV��DVLVWHQFLD��

UHWDUGR�MXVWLILFDGR�\� IDOWD��3HUPLWH�DJUHJDU� OLVWDV�GH�GLVWLQWRV�JUXSRV��(QWUHJD�

LQIRUPHV� JHQHUDOHV�� GH� DVLVWHQFLD� SRU� HVWXGLDQWHV�� FRQVLGHUDQGR� IDOWDV� \�

UHWDUGRV� HQ� 3')� \� ([FHO�� GLDULRV�� VHPDQDOHV�� PHQVXDOHV�� ELPHVWUDOHV� R� SRU�

SHULRGR�� 3UHVHQWD� GLILFXOWDG� SDUD� ORV� XVXDULRV�� VROR� ORV� 3UHPLXP� \� 3ODWLQXP�

SXHGHQ�JHQHUDU�VXV�UHSRUWHV�GHVGH�OD�YHUVLyQ�:(%��

�
)LJXUD����,QVWDODFLyQ�GH�$SS�3DVDOLVWD�

/D� $SS� 3DVDOLVWD�� PRVWUy� IOH[LELOLGDG�� \D� TXH� GLVSRQH� GH� XQD� YHUVLyQ�

JUDWXLWD� TXH� SHUPLWH� DOPDFHQDU� GRV� JUXSRV�� 3DUD� FUHDU�PiV� JUXSRV� VH� GHEH�

DGTXLULU�OD�YHUVLyQ�3UHPLXP��QR�PX\�FRVWRVD��DGHPiV�GH�VHU�XQ�SDJR�~QLFR�\�

SDUD�VLHPSUH��8VD�OD�DSOLFDFLyQ�GH�$3.3XUH�SDUD�DFWXDOL]DUVH��VH�LQVWDOD�[DSN��

UiSLGR�� JUDWLV� \� DKRUUD� GDWRV� GH� ,QWHUQHW�� /RV� UHSRUWHV� JHQHUDOHV� VH� SXHGHQ�

JHQHUDU� GLDULRV�� VHPDQDOHV��PHQVXDOHV�SRU�SHULRGR�HQ�3')�\�([FHO� GH� IRUPD�

JUDWXLWD�SDUD�GRV�JUXSRV��

(O� ����� GH� ORV� LQWHUHVDGRV� HOLJLHURQ� OD� $SS� 3DVDOLVWD� FRPR� OD� PiV�

DGHFXDGD��$GHPiV��SXHGHQ�VLQFURQL]DUOD�DO�WHOpIRQR��SDUD�UHFLELU�QRWLILFDFLRQHV�

VREUH�DVLVWHQFLD�GH�VXV�KLMRV��$GLFLRQDOPHQWH�HQYtD�XQ�LQIRUPH�SRU�FRUUHR��&RQ�

HOOR� OD� $SS� DXPHQWD� HO� SRWHQFLDO� GH� XQ� HQIRTXH� HFROyJLFR� DFHUFD� GH� OD�

LPSOLFDFLyQ�\�HO�FRPSURPLVR�GH�ORV�SDGUHV�D�SDUWLU�GH�PDQWHQHUORV�LQIRUPDGRV�

VREUH�OD�DVLVWHQFLD��IDOWDV�R�UHWDUGRV�GH�VXV�KLMRV���
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6H� HQFRQWUy� TXH� ODV� GLPHQVLRQHV� GHO�PRGHOR� 73$&.� UHTXLHUHQ� GH� XQD�

YDULDEOH� H[WHUQD� \� GH� YDULDEOHV� LQWHUQDV� SDUD� FRQYHUWLUODV� HQ� SURFHVRV�

GHVWLQDGRV�D�REWHQHU�XQ�SURGXFWR�R�XQ�UHVXOWDGR��(V�DVt�FRPR�HO�PDHVWUR�WLHQH�

TXH� SRQHU� HQ� SUiFWLFD� ODV� FRPSHWHQFLDV� WHFQROyJLFDV� \� SHGDJyJLFDV� GHO�

FRQWHQLGR�� 'RQGH� VH� DJUXSDQ� FRQRFLPLHQWRV� VREUH� FyPR� XVDU� OD� WHFQRORJtD�

PiV�DGHFXDGD�HQ�XQ�PDUFR�SHGDJyJLFR�SDUD�RSWLPL]DU�GHWHUPLQDGD�PDWHULD�R�

VROXFLRQDU�QHFHVLGDGHV�SDUD�GLQDPL]DU�XQ�JUXSR�GH�DOXPQRV��

&RQFOXVLRQHV�

(O�KDOOD]JR� FRQVLVWH�HQ�TXH� ODV�GLPHQVLRQHV�GHO�0RGHOR� 73$&.�QR�GLQDPL]DQ�

SRU�VL�VRODV�XQ�VLVWHPD�GH�LQWHUYHQFLyQ�GH�XQ�SUR\HFWR�PHGLDGR�SRU�WHFQRORJtD��

/D�XWLOLGDG�FRQVLVWH�HQ�RULHQWDU�DO�SURIHVRU�VREUH�FRPSHWHQFLDV�QHFHVDULDV�SDUD�

WUDEDMDU�HO�SUR\HFWR��'H�PRGR�TXH�SDUD�RSHUDU�ODV�GLPHQVLRQHV�HQ�HO�HVWXGLR��

VH�UHTXLULy�XQ�SUREOHPD�FRQYHUWLGR�HQ�YDULDEOH�H[WHUQD�\�JHQHUDOL]DGR��HQ�HVWH�

FDVR�IXH�OD�LQDVLVWHQFLD�D�FODVHV��$Vt�PLVPR�OD�YDULDEOH�H[WHUQD�UHTXLULy�DOJXQDV�

YDULDEOHV� LQWHUQDV� FRPR�� DOXPQRV��PDWHULD� HVSDxRO� \� DSOLFDFLRQHV�DVLVWHQFLD��

8QD�YH]�YLQFXODGDV�D�ODV�GLPHQVLRQHV�73$&.��HVWDV�VH�FRQYLUWLHURQ�HQ�SURFHVRV�

SDUD�REWHQHU�XQ�UHVXOWDGR��FRPR�IXH�OD�HOHFFLyQ�GH�OD�DSOLFDFLyQ�$SS�3DVDOLVWD���

(O� XVR� GH� OD� $SS� 3DVDOLVWD�� FRQVWLWX\H� XQD� HVWUDWHJLD� GH� LQWHUYHQFLyQ�

HVFRODU��GLULJLGD�D� ORV�DOXPQRV��HVSHFtILFDPHQWH�HQ� OD�WRPD�GH�DVLVWHQFLD��$Vt�

FRPR� OD� FRODERUDFLyQ� GH� SDGUHV� GH� IDPLOLD� HQ� HO� PRQLWRUHR� TXH� OHV� SHUPLWH�

WRPDU�GHFLVLRQHV�SHUWLQHQWHV���

$OJXQDV� GHVYHQWDMDV�� HVWiQ� UHODFLRQDGDV� FRQ� HO� UHTXLVLWR� GH� DFFHVR� D�

LQWHUQHW�� <D� TXH� SDUD� WUDEDMDU� HQ� ORV� PyGXORV� GH� DGPLQLVWUDFLyQ�� GRQGH� VH�

UHTXLHUH� HO� UHJLVWUR� GH� OD� DVLVWHQFLD�� ODV� IDOWDV�� ORV� UHWDUGRV� SULQFLSDOPHQWH��

VHJXLGR�GH�H[SRUWDFLyQ�GH�UHSRUWH�\� OD�QRWLILFDFLyQ�D� ORV�SDGUHV�GH�IDPLOLD�HV�

GHPDQGDGD�OD�FRQH[LyQ�SHUPDQHQWH�D�LQWHUQHW��

8UJH�EXVFDU�OD�IRUPD�GH�VROYHQWDU�OD�FDUHQFLD��\D�TXH�OD�LQDVLVWHQFLD�GH�

ORV�DOXPQRV�D�FODVH��VH�KD�FRQYHUWLGR�HQ�XQ�VtQWRPD�GHO�DXVHQWLVPR�HVFRODU��OD�
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UHSUREDFLyQ� \� ODV� GLILFXOWDGHV� GH� DSUHQGL]DMH�� SRU� FRQVHFXHQFLD� HQ� XQ� IDOOR�

HVFRODU�HQ�OD�PDWHULD�GH�HVSDxRO��

6H�DVXPH�HO�FRPSURPLVR�SDUD�GDU�SXQWXDO�VHJXLPLHQWR�D� OD�XWLOLGDG�GH�

OD�$SS�HQ�OD�DVLVWHQFLD�HVFRODU��6LQ�HPEDUJR�HO�SHULRGR�HVFRODU�SUHVHQFLDO�IXH�

LQWHUUXPSLGR�SRU�OD�SDQGHPLD�GH�&29,'�����(Q�OD�DFWXDOLGDG�ORV�DOXPQRV�HVWiQ�

HQ� FDVD�� HO� PDHVWUR� FRQWLQ~D� XWLOL]DQGR� OD� $SS� SDUD� WRPDU� OD� DVLVWHQFLD� \�

UHJLVWUDU�WDUHDV�HQWUHJDGDV�SRU�FRUUHR���

&RQFOX\HQGR��SDUD�TXLHQHV� FRQVLGHUDQ�TXH�HO�XVR�GH�IRUPDWR�DELHUWR�\�

JUDWXLWR� HV� XQD� FDUDFWHUtVWLFD� HVHQFLDO� GH� ORV� 5($�� ODV� $SS� HVWXGLDGDV��

GLItFLOPHQWH� SXHGHQ� FRQVLGHUDUVH� FRPR� WDOHV�� 1R� REVWDQWH� HQWUDQ� HQ� OD�

FDWHJRUtD�GH�UHFXUVRV�VHPLDELHUWRV��FXDQGR�VH�WUDWH�GH�VROXFLRQHV�PL[WDV�\�VX�

JUDWXLGDG� QR� VH� HQFXHQWUH� HQ� IRUPDWR� GH� SUXHED�� TXH� DGHPiV� GLVSRQJD� GH�

IXQFLRQHV�YLQFXODGDV�D�ORV�ILQHV�GH�OD�HGXFDFLyQ���

%LEOLRJUDItD�

$KXDQDUL�7DPDQL��&��)���	�6KDSLDPD�6iQFKH]��-����������&yGLJR�GH�UHVSXHVWD�

UiSLGD��45��SDUD�HO�FRQWURO�GH�DVLVWHQFLD�GRFHQWH�HQ�OD�LQVWLWXFLyQ�HGXFDWLYD�1��

������)HOLSH�5DPyQ�'RFXPHW�6LOYD�GH�OD�FLXGDG�GH�1DXWD�������

$UFKDPEDXOW�� /�� 0�� 	� %DUQHWW�� -�� +�� �������� 5HYLVLWLQJ� WHFKQRORJLFDO�

SHGDJRJLFDO�FRQWHQW�NQRZOHGJH��([SORULQJ�WKH�73$&.�IUDPHZRUN��&RPSXWHUV�	�

(GXFDWLRQ�������������±������KWWS���GRL�RUJ���������M�FRPSHGX�������������

�

%DUEHUtD��-����������*HQHUDFLyQ�µQL�QL¶��QL�HVWXGLD�QL�WUDEDMD��3HULyGLFR�(O�3DtV��

KWWS���HOSDLV�FRP�GLDULR������������VRFLHGDG�����������B�������KWPO�

%XHQILO�3DUHGHV�� +��� \� ;RRO�&ODYHO�� -�� ,�� �������� $SOLFDFLyQ� GH� SDVH� GH� /LVWD�

SDUD�HO�FRQWURO�GH�DVLVWHQFLDV�\�GHVHUFLyQ�HVFRODU��7HFQRORJtD���������������

&DEHUR�� -��� 0DUtQ�� 9�� 	� &DVWDxR�� &�� �������� 9DOLGDWLRQ� RI� WKH� DSSOLFDWLRQ� RI�

73$&.�IUDPHZRUN�WR�WUDLQ�WHDFKHU�LQ�WKH�XVH�RI�,&7��#WLF��UHYLVWD�G¶LQQRYDFLy�

HGXFDWLYD����������������KWWS���GRL�RUJ���������DWWLF���������
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&D]RUOD��/�0���9�-��)UDQFR��/�2��7RUUHV�\�0�&��$UFKXQGLD����������¢4XLpQHV�VRQ�

ORV� HVWXGLDQWHV� TXH� DEDQGRQDQ� ORV� HVWXGLRV"� ,GHQWLILFDFLyQ� GH� IDFWRUHV�

SHUVRQDOHV� \� IDPLOLDUHV� DVRFLDGRV� DO� DEDQGRQR� HVFRODU� HQ� HVWXGLDQWHV� GH�

HGXFDFLyQ� PHGLD� VXSHULRU�� &RQJUHVRV� &/$%(6�� KWWS����

UHYLVWDV�XWS�DF�SD�LQGH[�SKS�FODEHV�DUWLFOH�YLHZ���������

&HMDV� /HyQ�� 5��� 1DYtR� *iPH]�� $��� 	� %DUURVR� 2VXQD�� -�� 0�� �������� /DV�

FRPSHWHQFLDV� GHO� SURIHVRUDGR� XQLYHUVLWDULR� GHVGH� HO� PRGHOR� 73$&.�

�FRQRFLPLHQWR� WHFQROyJLFR� \� SHGDJyJLFR� GHO� FRQWHQLGR��3t[HO�%LW�� 5HYLVWD� GH�

0HGLRV�\�(GXFDFLyQ���������������

�

&KDL��&��6���+ZHH��-��	�7VDL��&��&���������([SORULQJ�WKH�)DFWRU�6WUXFWXUH�RI�WKH�

&RQVWUXFWV� RI� 7HFKQRORJLFDO�� 3HGDJRJLFDO�� &RQWHQW� .QRZOHGJH� �73$&.��� 7KH�

$VLD�3DFLILF� (GXFDWLRQ� 5HVHDUFKHU�� ������� ���±����� 5HWULHYHG� IURP�

KWWS���LU�OLE�QWXVW�HGX�WZ�KDQGOH����������������"ORFDOH HQ�86�

�

&KDL��&��6���.RK��-��+��/���7VDL��&��&��	�/HH��/����������0RGHOLQJ�SULPDU\�VFKRRO�

SUHVHUYLFH�WHDFKHUV¶�7HFKQRORJLFDO�3HGDJRJLFDO�&RQWHQW�.QRZOHGJH��73$&.��IRU�

PHDQLQJIXO�OHDUQLQJ�ZLWK�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�

WHFKQRORJ\� �,&7��� &RPSXWHUV� 	� (GXFDWLRQ�� ������� ����±������

KWWS���GRL�RUJ���������M�FRPSHGX�������������

�

&KDL�� &�� 6��� .RK�� -�� +�� /�� 	� 7VDL�� &�� &�� �������� $� UHYLHZ� RI� WHFKQRORJLFDO�

SHGDJRJLFDO�FRQWHQW�NQRZOHGJH��(GXFDWLRQDO�7HFKQRORJ\�	�6RFLHW\�����������±

����

�

&R[�� 6��	� *UDKDP�� &�� 5�� �������� 'LDJUDPPLQJ� 73$&.� LQ� SUDFWLFH��8VLQJ� DQ�

HODERUDWHG� PRGHO� RI� WKH� WSDFN� IUDPHZRUN� WR� DQDO\]H� DQG� GHSLFW� WHDFKHU�
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NQRZOHGJH�� 7HFK7UHQGV�� ������� ��±���� KWWS���GRL�RUJ���������V����������

�������

�

'H� &XDGUD� (FKDLGH�� ,�� �������� 0pWRGRV� KDELWXDOHV� SDUD� ©FRQWURODUª� OD�

DVLVWHQFLD�HVFRODU��5HYLVWD�(VSDxROD�GH�3HGDJRJtD�������������������

*DUFtD�6HJXUD��-��0���)HLWR�&DVWHOODQR��0��-���/DFDGHQD�*DUFtD�*DOOR��-���/DLQH]�

)HUUDQGR��$���/XTXH�*DUFtD��-��/���2xDGHUUD$�6iQFKH]��0���	�6iQFKH]� *DUFtD��

&����������60$57HDFKLQJ��8VR�GH�GLVSRVLWLYRV�PyYLOHV�HQ�HO�DXOD�\�HILFDFLD�GH�

ODV�FODVHV�SUHVHQFLDOHV��

�

*yPH]�9LOODQXHYD�� -�� �������� (O� UH]DJR� HVFRODU� HQ� OD� HGXFDFLyQ� VXSHULRU��8Q�

EUHYH�H[DPHQ��3HUILOHV�(GXFDWLYRV����������������0p[LFR��81$0��

*UDQJH� *DUFtD�� &�� (�� �������� 'HVDUUROOR� GH� XQD� DSOLFDFLyQ� DQGURLG� SDUD� HO�

FRQWURO�DXWRPiWLFR�GH�OD�DVLVWHQFLD�D�FODVH��%DFKHORU
V�WKHVLV���

0DFtDV�%UDPELOD��+��5���=DPRUD�5DPRV��9��0���&DVWLOOR�6HUUDQR��&��0���%HFHUUD�

9HOi]TXH]��9��5���	�2VRULR�ÈQJHO��6���(QHUR�������$SOLFDFLyQ�0yYLO�HQ�$QGURLG�

SDUD� OD� *HVWLyQ� GH� OD� 3ODQHDFLyQ� \� (YDOXDFLyQ� (VFRODU�� 7HFQRORJtD� (GXFDWLYD�

5HYLVWD� &21$,&�� 9RO�� 9�� 1~PHUR� ���

KWWSV���ZZZ�FRQDLF�QHW�UHYLVWD�LQJOHV�SXEOLFDFLRQHV�9ROB9B1XP�B(QHB$EUB��

���$UWLFXOR��SGI�

�

0DUWtQH]�*RQ]iOH]�� 5�$�� \� /�� ÈOYDUH]�%ODQFR� �������� )UDFDVR� \� DEDQGRQR�

HVFRODU� HQ� (GXFDFLyQ� 6HFXQGDULD� 2EOLJDWRULD�� LPSOLFDFLyQ� GH� OD� IDPLOLD� \� ORV�

FHQWURV�HVFRODUHV��$XOD�$ELHUWD������

�

0HQD�� /��� 0�� )HUQiQGH]�(QJXLWD� \� -�� 5LYLpUH� �������� 'HVHQJDQFKDGRV� GH� OD�

HGXFDFLyQ��SURFHVRV��H[SHULHQFLDV��PRWLYDFLRQHV�\�HVWUDWHJLDV�GHO�DEDQGRQR�\�

GHO� IUDFDVR� HVFRODU�� 5HYLVWD� GH� (GXFDFLyQ�� 1~PHUR� H[WUDRUGLQDULR�� ���������

KWWS���ZZZ�UHYLVWDHGXFDFLRQ�HGXFDFLRQ�HV�UH�����UH�����SGI�
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0LVKUD�� 3�� 	� .RHKOHU�� 0�� -�� �������� 7HFKQRORJLFDO� SHGDJRJLFDO� FRQWHQW�

NQRZOHGJH�� $� IUDPHZRUN� IRU� WHDFKHU� NQRZOHGJH�� 7HDFKHUV� &ROOHJH� 5HFRUG��

�������������������KWWS���GRL�RUJ���������M�������

����������������[�

/ySH]��.��0��'���	� /HYHU��&��2�� �������� 3HUFHSFLyQ�GH� ORV� GRFHQWHV� VREUH� HO�

DEDQGRQR�HVFRODU�\�VX�SUiFWLFD�HQ�HO�DXOD�HQ�EDFKLOOHUDWRV�WHFQROyJLFRV�GH�%DMD�

&DOLIRUQLD��'LiORJRV�VREUH�HGXFDFLyQ��������

3pUH]�� ,�� �������� /RV� µQLQLV¶�� XQ� QXHYR� IHQyPHQR� VRFLDO�� (Q� 6XLWH����QHW��

KWWS���ZZZ�VXLWH����QHW�FRQWHQW�ORV�QLQLV�XQ�QXHYR�IHQRPHQR�VRFLDO�HQ�

PH[LFR�D������

�

5H\HV�� -�� *�� %�� �������� £� (QFLHQGDQ� ORV� WHOpIRQRV�� 8WLOL]DQGR� GLVSRVLWLYRV�

PyYLOHV�HQ�HO�DXOD�GH�FODVHV��5HYLVWD�/HQJXD�\�&XOWXUD���������������

7DUDELQL�� $��� &XUUDQ�� 0��� 0RQWHV�� $��� 	� 3DUFHULVD�� /�� �������� 7KH� SROLWLFV� RI�

HGXFDWLRQDO� VXFFHVV�� D� UHDOLVW� HYDOXDWLRQ� RI� HDUO\� VFKRRO� OHDYLQJ� SROLFLHV� LQ�

&DWDORQLD��6SDLQ���&ULWLFDO�6WXGLHV�LQ�(GXFDWLRQ������������������

�

6]pNHO\��0����������(VWXGLR�VREUH�ORV�SULQFLSDOHV�UHVXOWDGRV�\�UHFRPHQGDFLRQHV�

GH�OD�LQYHVWLJDFLyQ�\�HYDOXDFLyQ�HGXFDWLYD�HQ�HO�HMH�GH�SUHYHQFLyQ�\�DWHQFLyQ�D�

OD�GHVHUFLyQ�HVFRODU�HQ�HGXFDFLyQ�PHGLD�VXSHULRU��GRFXPHQWR�LQWHUQR���0p[LFR��

,1((��

:HLVV�� (�� �������� (O� DEDQGRQR� HVFRODU� HQ� OD� HGXFDFLyQ� PHGLD� VXSHULRU��

GLPHQVLRQHV��FDXVDV�\�SROtWLFDV�SDUD�DEDWLUOR��(Q�5��5DPtUH]��HG����'HVDItRV�GH�

OD�HGXFDFLyQ�PHGLD�VXSHULRU��&LXGDG�GH�0p[LFR��,QVWLWXWR�%HOLVDULR�'RPtQJXH]��

��������

:HEJUDItD�

*RRJOH�3OD\�6WRUH���������$SSV�JUDWXLWDV��
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KWWSV���SOD\�JRRJOH�FRP�VWRUH�VHDUFK"T DSS���SDVDU���OLVWD���HQ���VDO

RQ������JUDWXLWDV��

6HFUHWDUtD�GH�(GXFDFLyQ�3~EOLFD��������

KWWSV���ZZZ�SODQ\SURJUDPDVGHVWXGLR�VHS�JRE�P[�LQGH[�PDSD�OHFWLYR�

VHF��KWPO�

�

� �


