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5HVXPHQ 

/D�JREHUQDQ]D�GH�OD�FLEHUFXOWXUD�HPSUHQGHGRUD�DOXGH�D�XQ�SURFHVR�TXH�YD�GH�OD�JHVWLyQ�GHO�FRQRFLPLHQWR�KDVWD�OD�
WUDQVIHUHQFLD�GH�VDEHUHV��SHUR�HQ�HO�FDVR�GH�ODV�,QVWLWXFLRQHV�GH�(GXFDFLyQ�6XSHULRU�OD�OLWHUDWXUD�UHJLVWUD�XQD�SUHYDOHQ�
FLD�GH�FXDQGR�PHQRV�WUHV�FDWHJRUtDV�\�VXEFDWHJRUtDV�HQ�WRUQR�D�HOODV�SDUD�OD�GHOLPLWDFLyQ�GH�VX�DERUGDMH��6H�UHDOL]y�XQ�
HVWXGLR�GRFXPHQWDO�FRQ�XQD�VHOHFFLyQ�LQWHQFLRQDO�GH�IXHQWHV�LQGH[DGDV�D�UHSRVLWRULRV�LQWHUQDFLRQDOHV��FRQVLGHUDQGR�
HO�SHULRGR�GH������D�������DVt�FRPR�OD�E~VTXHGD�SRU�SDODEUDV�FODYHV��6H�HQFRQWUy�XQD�HVWUXFWXUDFLyQ�GH�WUHV�FDWHJR�
UtDV�FRQ����VXEFDWHJRUtDV��SHUR�ODV�UHODFLRQHV�GH�FRQWLQJHQFLDV�HQWUH�HOODV�VXJLHUHQ�SURIXQGL]DU�HQ�OD�H[SORUDFLyQ�GH�
IDFWRUHV�� 
3DODEUDV� FODYH��WUDQVIRUPDFLyQ�GHO�(VWDGR��GHVUHJXODFLyQ�EXURFUiWLFD��IRUPDFLyQ�FtYLFD��SDUWLFLSDFLyQ�VRFLRSROtWLFD��
HPSUHQGLPLHQWR�GLJLWDO� 



7ODPDWL����������������-��������������������������������������������������� 

�� 

$EVWUDFW 

*RYHUQDQFH�RI� HQWUHSUHQHXULDO� F\EHUFXOWXUH� DOOXGHV� WR� D� SURFHVV� WKDW� JRHV� IURP�NQRZOHGJH�PDQDJHPHQW� WR� WKH�
WUDQVIHU�RI�NQRZOHGJH��EXW�LQ�WKH�FDVH�RI�+LJKHU�(GXFDWLRQ�,QVWLWXWLRQV�WKH�OLWHUDWXUH�UHJLVWHUV�D�SUHYDOHQFH�RI�DW�OHDVW�
WKUHH�FDWHJRULHV�DQG�VXEFDWHJRULHV�LQ�DURXQG�WKHP�IRU�WKH�GHOLPLWDWLRQ�RI�WKHLU�DSSURDFK��$�GRFXPHQWDU\�VWXG\�ZDV�
FDUULHG�RXW�ZLWK�DQ�LQWHQWLRQDO�VHOHFWLRQ�RI�VRXUFHV�LQGH[HG�WR�LQWHUQDWLRQDO�UHSRVLWRULHV��FRQVLGHULQJ�WKH�SHULRG�IURP�
�����WR�������DV�ZHOO�DV�WKH�VHDUFK�IRU�NH\�ZRUGV��$�VWUXFWXULQJ�RI�WKUHH�FDWHJRULHV�ZLWK����VXEFDWHJRULHV�ZDV�IRXQG��
EXW�WKH�UHODWLRQVKLSV�RI�FRQWLQJHQFLHV�EHWZHHQ�WKHP�VXJJHVW�GHHSHQLQJ�LQ�WKH�H[SORUDWLRQ�RI�IDFWRUV�� 
.H\ZRUGV�� WU DQVIRUPDWLRQ�RI�WKH�6WDWH��EXUHDXFUDWLF�GHUHJXODWLRQ��FLYLF�HGXFDWLRQ��VRFLR-SROLWLFDO�SDUWLFLSDWLRQ��
GLJLWDO�HQWUHSUHQHXUVKLS� 

,QWURGXFFLyQ 

/RV� HVWXGLRV� SVLFROyJLFRV� GHO� HPSUHQGLPLHQWR� DGYLHU�
WHQ�TXH�OD�SHUFHSFLyQ�GH�RSRUWXQLGDG��GHULYDGD�GH�ORV�VHU�
YLFLRV�GLJLWDOHV�TXH�HO�(VWDGR�JHVWLRQD�R�OD�FLXGDGDQtD�DXWR�
JHVWLRQD�HVWi�LQGLFDGR�SRU�OD�FDSDFLGDG��RSRUWXQLVPR��FRP�
SURPLVR��SURSHQVLyQ�� LQQRYDFLyQ��FRQILDQ]D��PRWLYDFLyQ�\�
GHGLFDFLyQ��/DV�7HFQRORJtDV�GH� ,QIRUPDFLyQ�\�&RPXQLFD�
FLyQ�>7,&@��DO�LQIOXLU�HQ�ORV�VLVWHPDV�HGXFDWLYRV�\�RUJDQL]D�
FLRQDOHV�SURSLFLDQ�HO�GHVDUUROOR�GH�SHUFHSFLRQHV�GH�XWLOLGDG�
TXH� VH� UHODFLRQDQ�GLUHFWDPHQWH� FRQ�GHFLVLRQHV�GH�SURGXF�
FLyQ�� JHVWLyQ� \� UHSURGXFFLyQ� GH� FRQRFLPLHQWR� �=DPLUL��
0DKDPHG� \�%DTXWD\DQ�� �������(O� DSUHQGL]DMH�GH�XQ� VRIW�
ZDUH� VXSRQH� QR� VyOR� H[SHFWDWLYDV� GH� EHQHILFLRV� \� JDQDQ�
FLDV��VLQR�DGHPiV�HVWi�DFRPSDxDGR�SRU�OD�JHQHUDFLyQ�GH�XQ�
FOLPD�GH�FRQILDQ]D�\�FRPSURPLVR�DO� LQWHULRU�GHO�JUXSR�GH�
DSUHQGL]DMH�� 

6LQ�HPEDUJR��HO�XVR�LQWHQVLYR�GH�ODV�7,&�UHTXLHUH�GH�XQ�
DSR\R�WpFQLFR�\D�TXH�HQ�VX�PD\RUtD�GH�WUDWD�GH�GLVSRVLWLYRV�
TXH�UHTXLHUHQ�PDQWHQLPLHQWR�FRQVWDQWH��(V�SRU�HOOR�TXH�OD�
SHUFHSFLyQ�GH�XWLOLGDG�VH�LQFUHPHQWD�FXDQGR�HO�GLVSRVLWLYR�
R�VRIWZDUH�WHFQROyJLFR�HVWi�VXVWHQWDGR�SRU�XQ�DSR\R�WpFQL�
FR� H[SHGLWR� \� HILFLHQWH� �=DLGHO� \� =KX�� ������� &XDQGR� HO�
VRSRUWH�WpFQLFR�HV�LQHILFLHQWH�� OD�SHUFHSFLyQ�GH�XWLOLGDG�GH�
OD�WHFQRORJtD�VH�DVRFLD�FRQ�OD�SHUFHSFLyQ�GH�TXH�ODV�WHFQR�
ORJtDV�\�ORV�SURFHVRV�GH�HQVHxDQ]D�\�DSUHQGL]DMH�VRQ�LQGH�
SHQGLHQWHV�\�TXH�HO�XVR�LQWHQVLYR�GH�XQ�GLVSRVLWLYR�R�VRIW�
ZDUH�QR�LQFUHPHQWD�VLJQLILFDWLYDPHQWH�OD�LQVWUXFFLyQ�HQ�HO�
DXOD��(Q�FRQWUDVWH��DTXHOORV�XVXDULRV�TXH�FRQVLGHUDQ�IXQGD�
PHQWDO�HO�DSR\R�WpFQLFR�SDUD�HO�XVR�GH�ODV�WHFQRORJtDV�DVX�
PHQ�TXH�HO�VHUYLFLR�GHEH�VHU�H[SHGLWR��\D�TXH�LPSOLFD�SpU�
GLGDV�\�FRVWRV�TXH�SXHGHQ�VXSULPLUVH�VL�HO�PDQWHQLPLHQWR�
GH�ORV�GLVSRVLWLYRV�VH�KLFLHUD�FRQVWDQWHPHQWH�� 

'HELGR�D�TXH�HQ� ORV� VLVWHPDV�HGXFDWLYRV� ORV� LQVWUXFWR�
UHV�GHWHUPLQDQ�HO�XVR�GH�ORV�GLVSRVLWLYRV�\�VRIWZDUH�HQ�IXQ�
FLyQ�GH�VX�UHODFLyQ�FRQ�HVWXGLDQWHV�PiV�TXH�FRQ�HO�VRSRUWH�
WpFQLFR��HOOR�LPSOLFD�TXH�HO�XVR�LQWHQVLYR�GH�ODV�WHFQRORJtDV�
D�PHQXGR�VH�YHD�LQWHUUXPSLGR�SRU�IDOWD�GH�PDQWHQLPLHQWR�
�%DNDEXOLQGL�� ������� $QWH� WDO� VLWXDFLyQ�� ORV� LQVWUXFWRUHV�
GHVDUUROODQ� SHUFHSFLRQHV� GH� ULHVJR� TXH� SDXODWLQDPHQWH�
VXVWLWX\HQ�D�ODV�SHUFHSFLRQHV�GH�XWLOLGDG��/D�LQFHUWLGXPEUH��
ULHVJR�H�LQVHJXULGDG�VRQ�IDFWRUHV�TXH�LQFLGHQ�VREUH�OD�VDWLV�
IDFFLyQ� HQ� HO� XVR� GHO� GLVSRVLWLYR� R� VRIWZDUH� HOHFWUyQLFR�
�6KDUPD�\�$EURO���������(Q�HVH�VHQWLGR��OD�UHQWDELOLGDG�GH�
XQ� VLVWHPD� WHFQROyJLFR� R� HOHFWUyQLFR� VH� HQWLHQGH� FRPR�
DTXHO�TXH�UHGXFH�FRVWRV�\�PD[LPL]D�EHQHILFLRV�HQ�FXDQWR�D�
LQYHUVLyQ��WLHPSR�\�PDQWHQLPLHQWR�GHO�VLVWHPD�� 

$� SHVDU� GH� TXH� ODV� RUJDQL]DFLRQHV� HVWiQ� H[SXHVWDV� D�

FRQWLQJHQFLDV�� TXLHQHV� WRPDQ� GHFLVLRQHV� YHQ� HQ� HO� FDRV�
RSRUWXQLGDGHV�GH�GHVDUUROOR��D�SDUWLU�GH�OD�LPSOHPHQWDFLyQ�
GH� WHFQRORJtDV�GH� LQIRUPDFLyQ��/DV�GHFLVLRQHV�TXH�DIHFWD�
UiQ�HO�FOLPD�ODERUDO�HVWiQ�VXSHGLWDGDV�SRU�SHUFHSFLRQHV�GH�
XWLOLGDG�HQ� ORV�PDQGRV�GLUHFWLYRV��:DQJ�\�+X\QK���������
3UHFLVDPHQWH�� VRQ� HVWDV� H[SHFWDWLYDV� GH� RSRUWXQLGDG� ODV�
TXH� LQFHQWLYDQ� OD� DFHSWDFLyQ�� DGRSFLyQ�� FRPSUD� H� LPSOH�
PHQWDFLyQ�GH�GLVSRVLWLYRV�R�VRIWZDUH�HQ�ODV�WUDVQDFLRQDOHV��
$O�DVRFLDUVH�ODV�SHUFHSFLRQHV�GH�XWLOLGDG�FRQ�OD�SULYDFLGDG�
\�OD�VHJXULGDG��GHWHUPLQDQ�OD�DGRSFLyQ�GH�OD�WHFQRORJtD��HO�
PDQWHQLPLHQWR�FRUUHVSRQGLHQWH�\� OD�DFWXDOL]DFLyQ�TXH� LP�
SOLFD��-DODO��0DU]RRM�\�1DEL���������(Q�ORV�FDVRV�HQ�ORV�TXH�
HO�PDQHMR�GH�GDWRV�SHUVRQDOHV� LPSOLFD� D� OD� SHUFHSFLyQ�GH�
ULHVJR� SRU� HO� PDO� PDQHMR� TXH� SXGLHUD� SUHVHQWDUVH� GH� OD�
LQIRUPDFLyQ� SHUVRQDO�� OD� FUHGLELOLGDG� \� OD� SULYDFLGDG� VRQ�
IDFWRUHV� GHWHUPLQDQWHV� GH� OD� FDSWXUD� HOHFWUyQLFD� GH� GDWRV�
SHUVRQDOHV�� 

(Q� UHIHUHQFLD� D� OD� SHUFHSFLyQ�GH� FRQWURO�� OD� FDSDFLGDG�
SHUFLELGD�\� OD� IDFLOLGDG�GH�XVR�SHUFLELGDV�DO�PRPHQWR�GHO�
DGLHVWUDPLHQWR�� FDSDFLWDFLyQ�� HQWUHQDPLHQWR� R� LQGXFFLyQ�
SDUD�IDPLOLDUL]DUVH�FRQ�OD�WHFQRORJtD��OD�SHUFHSFLyQ�GH�XWL�
OLGDG�GHWHUPLQD�D�WUDYpV�GH�ODV�WUHV�KDELOLGDGHV�SHUFLELGDV��
HO�XVR�GHO�GLVSRVLWLYR�HOHFWUyQLFR��.RWDPDQ���������(VWR�HV�
DVt�SRUTXH� ORV�XVXDULRV�HVWiQ�PRWLYDGRV�SDUD�XVDU� ODV� WHF�
QRORJtDV�D�SDUWLU�GH�TXH�GHVDUUROODQ�SHUFHSFLRQHV�\�KDELOL�
GDGHV� HQ� VX� XVR� LQWHQVLYR�� $� PHGLGD� TXH� ORV� XVXDULRV�
RULHQWDQ� HVWDV� KDELOLGDGHV� VHJ~Q� VXV� REMHWLYRV�� FXPSOHQ�
VXV�PHWDV�\�GLVHPLQDQ�VXV�ORJURV�HQ�VX�HTXLSR�GH�WUDEDMR��
OD� FRQILDQ]D�� FRPSURPLVR� \� VDWLVIDFFLyQ� GHWHUPLQDUiQ� OD�
HILFLHQFLD�� HILFDFLD�\�HIHFWLYLGDG� IRUPDQGR�XQ�FtUFXOR�YLU�
WXRVR�H�LQQRYDGRU�� 

6LQ�HPEDUJR��FXDQGR�GH�OD�DGRSFLyQ��FRPSUD�\�FRQVX�
PR�GH�XQD�WHFQRORJtD�VH�WUDWD��OD�DFFHVLELOLGDG�DO�GLVSRVLWL�
YR� PiV� TXH� VX� IDFLOLGDG� GH� XVR�� FRQWURO� R� PDQLSXODFLyQ�
GHWHUPLQD�OD�LPSOHPHQWDFLyQ�GH�OD�WHFQRORJtD��5DPD\DK�\�
,JQDWLXV�� ������� (Q� YLUWXG� GH� TXH� OD� WHFQRORJtD� HVWi� HQ�
FRQVWDQWH� FDPELR�� OD� LQFOXVLyQ�GH�P~OWLSOHV� IXQFLRQHV�JH�
QHUD� LQGHIHQVLyQ� R� DFWLWXGHV� DPELYDOHQWHV� HQ� DTXHOORV�
XVXDULRV� TXH� SHUFLEHQ� HVWRV� FDPELRV� YHUWLJLQRVRV� FRPR�
EDUUHUDV�HQ�VX�LQWHQWR�GH�DFWXDOL]DUVH�\�HVSHFLDOL]DUVH�HQ�OD�
WHFQRORJtD��(Q�HO� FDVR�GH� OD� LQGHIHQVLyQ�� ORV�XVXDULRV�TXH�
QR�VH�DGDSWDQ�D�ORV�FDPELRV�WHFQROyJLFRV�DO�ULWPR�TXH�HVWRV�
OHV�GLFWDQ�WHUPLQDQ�SRU�GHVHVWLPDU�VX�XVR��(Q�HO�FDVR�GH�OD�
DPELYDOHQFLD�� HVWD� VH� REVHUYD� HQ� DTXHOORV� XVXDULRV� TXH�
WLHQHQ� DFWLWXGHV� SRVLWLYDV� KDFLD� ORV� GLVSRVLWLYRV� HOHFWUyQL�
FRV��SHUR�VX�XVR�OHV�VLJQLILFD�XQ�PD\RU�FRVWR�TXH�EHQHILFLR��
\D� TXH� VLQ� HOORV� ORV� UHVXOWDGRV� YDUtDQ� HQ� XQ�PHQRU� JUDGR�
TXH�FRQ�VX�LPSOHPHQWDFLyQ��� 
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$PERV� FDVRV� GH� LQGHIHQVLyQ� \� DPELYDOHQFLD� VH� H[SOL�
FDQ� SRU� OD� UHODFLyQ� TXH� ODV� SHUFHSFLRQHV� WLHQHQ� FRQ� ODV�
FUHHQFLDV�� DFWLWXGHV�� GHFLVLRQHV� \� FRPSRUWDPLHQWRV�
�7HNHKHU�� ������� 6H� WUDWD� GH� XQD� UHODFLyQ� DXWRPiWLFD� R�
OLQHDO��LPSURYLVDGD�R�GHOLEHUDGD��HVSRQWiQHD�R�SODQLILFDGD��
DVLVWHPiWLFD� R� VLVWHPiWLFD� HQ� OD� TXH� ODV� SHUFHSFLRQHV� GH�
ULHVJR�GHWHUPLQDQ�FUHHQFLDV�JHQHUDOHV��DFWLWXGHV�GHVIDYRUD�
EOHV��GHFLVLRQHV�KHXUtVWLFDV�\�DFFLRQHV�LPSUHYLVWDV��2�ELHQ��
ODV�SHUFHSFLRQHV�GH�XWLOLGDG�LQFLGHQ�HQ�FUHHQFLDV�HVSHFtIL�
FDV�� DFWLWXGHV� IDYRUDEOHV�� GHFLVLRQHV� SODQLILFDGDV� \� DFFLR�
QHV�VLVWHPiWLFDV�� 

1R� REVWDQWH� TXH� ORV� GRV� SURFHVRV� H[SOLFDQ� OD� DFHSWD�
FLyQ�R�UHFKD]R�GH�XQD�WHFQRORJtD��FXDQGR�OD�SHUFHSFLyQ�GH�
XWLOLGDG� VH� DVRFLD� FRQ� IDFWRUHV� VRFLRGHPRJUiILFRV� WDOHV�
FRPR�VH[R��HGDG��RFXSDFLyQ�H�LQJUHVR�SUHGLFHQ�OD�UHVLVWHQ�
FLD� DO� FDPELR� R� DFWXDOL]DFLyQ� GH� OD� WHFQRORJtD�
�0XWHQJH]DQZD� \� )XQJDL�� ������� /RV� PLFURHPSUHVDULRV�
FRQ� PD\RU� HGDG� VH� UHVLVWHQ� DO� XVR� GH� GLQHUR� HOHFWUyQLFR�
PLHQWUDV� TXH� ODV� SURIHVLRQLVWDV� FRQ� LQJUHVRV� VXSHULRUHV� D�
���PLO�GyODUHV�VRQ�PiV�SURFOLYHV�DO�XVR�LQWHQVLYR�GH�WHFQR�
ORJtDV�TXH�VH�DFWXDOL]DQ�FRQWDQWHPHQWH�� 

(Q�HO�FDVR�GH�ORV�SURWRFRORV�GLJLWDOHV�ILQDQFLHURV��LQGL�
FDGRU�GH�GHVDUUROOR�HFRQyPLFR�\�VXVWHQWDEOH�� OD�DFWXDOL]D�
FLyQ� GH� VRIWZDUH� D� ILQ� GH� JDUDQWL]DU� OD� VHJXULGDG� GH� ORV�
LQYHUVLRQLVWDV� JHQHUD� LQFHUWLGXPEUH�� ULHVJR�� LQVDWLVIDFFLyQ�
H�LQVHJXULGDG�TXH�LQKLEH�ODV�DOLDQ]DV�HQWUH�WUDVQDFLRQDOHV�\�
3\PHV�HQ�ORV�PHUFDGRV�ORFDOHV��R�ELHQ��OD�LQWHUQDFLRQDOL]D�
FLyQ� GH� ODV� 3\PHV� D� WUDYpV� GH� ODV� PXOWLQDFLRQDOHV� HQ� HO�
PHUFDGR� JOREDO�� 6LQ� HPEDUJR�� OD� FRPSDWLELOLGDG� SDUHFH�
WHQHU�XQD�PD\RU�LQIOXHQFLD�VREUH�OD�DFHSWDFLyQ�GH�OD�WHFQR�
ORJtD� �'L� 5XVVR� \�'RXJODV�� ������� /RV� XVXDULRV� TXH� KDQ�
DFHSWDGR� RWUDV� WHFQRORJtDV� DVRFLDGDV� D� OD� TXH� SUHWHQGHQ�
DGRSWDU��HVWiQ�PiV�FHUFDQRV�D�VX�FRQVXPR�HQ�FRPSDUDFLyQ�
D�TXLHQHV�QR�KDQ�VLGR�XVXDULRV�GH�DOJXQD�WHFQRORJtD�YLQFX�
ODGD�FRQ�OD�TXH�SUHWHQGHQ�DGTXLULU�� 

(Q� HIHFWR�� ORV� VHUYLFLRV� \� SURGXFWRV� WHFQROyJLFRV� QR�
VyOR�VRQ�GLVSRVLWLYRV�R�VRIWZDUH�TXH�VH�DFWXDOL]DQ�HQ�IXQ�
FLyQ�GH� ODV� H[LJHQFLDV�GHO�PHUFDGR�� VLQR�TXH� DGHPiV� VRQ�
SDUWH� GH� UHGHV� GH� WHFQRORJtDV� TXH� LQQRYDQ� \� WUDQVIRUPDQ�
ORV�HVWLORV�GH�YLGD�GH�ORV�XVXDULRV��(Q�HVWH�VHQWLGR��ODV�WHF�
QRORJtDV�TXH�KDQ�VLGR�DGRSWDGDV�\�JHQHUDURQ�OD�FRQILDQ]D�
VXILFLHQWH�HQ�ORV�XVXDULRV�SDUD�DGTXLULU�DOJ~Q�GLVSRVLWLYR�R�
VRIWZDUH� UHODFLRQDGD�� (Q� ODV� RUJDQL]DFLRQHV�� OD� FRQILDQ]D�
HQ� OD� WHFQRORJtD� WDQWR� FRPR� HQ� ORV� JUXSRV� GH� WUDEDMR� HV�
IXQGDPHQWDO� SDUD� OD� FRQVHFXFLyQ� GH� PHWDV� �+VXDQ�� +VX��
6KDQ�\�0LQJ���������6H� WUDWD�GH�XQ�SURFHVR�HQ�HO�TXH� ORV�
XVXDULRV�SXHGHQ�VHOHFFLRQDU�XQD�WHFQRORJtD�TXH�SRWHQFLDUi�
VX� GHVHPSHxR�� 6L� ORV� XVXDULRV� SHUFLEHQ� XQ� DOWR� JUDGR� GH�
XWLOLGDG�HQ�OD�WHFQRORJtD��HQWRQFHV�VH�DSUR[LPDQ�D�XQ�FOLPD�
GH� FRQILDQ]D� TXH� VH� GLVHPLQDUi� HQ� ORV� JUXSRV� GH� WUDEDMR��
SURYHHGRUHV�GH�OD�WHFQRORJtD�\�FOLHQWHV��(Q�FRQWUDVWH��DTXH�
OORV� XVXDULRV� TXH� KDQ� WHQLGR� H[SHULHQFLDV� GHVIDYRUDEOHV�
FRQ�DOJXQD�WHFQRORJtD�LQKLEHQ�OD�VHOHFFLyQ�GH�RWUDV�WHFQR�
ORJtDV�UHODFLRQDGDV�� 

(V� DVt� FRPR� DFFHVLELOLGDG�� FRPSDWLELOLGDG�� XWLOLGDG��
FRQILDQ]D��FRPSURPLVR��GHVHPSHxR��VDWLVIDFFLyQ�VRQ�SDUWH�
GH�XQ�SURFHVR�RUJDQL]DFLRQDO� \� WHFQROyJLFR� HQ� HO� TXH� ORV�
GLVSRVLWLYRV� HOHFWUyQLFRV� R� VRIWZDUH� VRQ� FRQVLGHUDGRV� FR�
PR� LQVWUXPHQWRV� SDUD� HO� ORJUR� GH�PHWDV�� OD� SODQLILFDFLyQ��
FRQWURO�GH�FDOLGDG��JHVWLyQ�GHO�FRQRFLPLHQWR�H�LQQRYDFLyQ��
6H�WUDWD�GH�HFRVLVWHPDV�GLJLWDOHV�HQ�ORV�TXH�XVXDULRV��GLUHF�
WLYRV�� SURYHHGRUHV�� FOLHQWHV� \� WHFQRORJtDV� HVWiQ� LQPHUVRV�
HQ�HQWRUQRV�SHUFHSWXDOHV��HPRFLRQDOHV��DFWLWXGLQDOHV��PRWL�

YDFLRQDOHV� H� LQWHQFLRQDOHV� �:LHGPDQQ�� +HQQLQJV�� 9DUHO�
PDQQ�\�5HHK���������(Q�HVWRV�HFRVLVWHPDV�GLJLWDOHV�VXE\D�
FH�FRPR�XQD�GLV\XQWLYD�RUJDQL]DFLRQDO�OD�FRQILDQ]D�HQ�ORV�
XVXDULRV� R� HQ� ORV� GLVSRVLWLYRV� WHFQROyJLFRV�� $PERV� VRQ�
IXQGDPHQWDOHV� SDUD� HO� GHVDUUROOR� GHO� HFRVLVWHPD� GLJLWDO��
SHUR�VyOR�OD�FRQILDQ]D�HQ�ORV�XVXDULRV�JHQHUD�FRPSURPLVR��
(Q� FRQWUDVWH�� OD� FRQILDQ]D� HQ� OD� WHFQRORJtD� LQFLGH� HQ� HO�
GHVHPSHxR�\�VDWLVIDFFLyQ�� 

7UDWiQGRVH�GH�GLVSRVLWLYRV�HOHFWUyQLFRV��HO�XVR�LQWHQVL�
YR� HVWi� YLQFXODGR� FRQ� OD� VDWLVIDFFLyQ� GHO� XVXDULR� �6DJR��
�������8Q�LQFUHPHQWR�HQ�OD�IUHFXHQFLD�\�KRUDV�GH�XVR�SUR�
SLFLD�XQ�DXPHQWR�HQ�ORV�QLYHOHV�GH�VDWLVIDFFLyQ�FRQ�OD�WHF�
QRORJtD��6H�WUDWD�GH�XQD�FRPSDWLELOLGDG�HQWUH�OD�WHFQRORJtD�
\� HO� HVWLOR� GH� YLGD� GHO� XVXDULR� \D� TXH� HQ� VXV� DFWLYLGDGHV�
FRWLGLDQDV�OD�WHFQRORJtD�OH�SHUPLWH�XQ�PD\RU�FRQIRUW��HQWUH�
WHQLPLHQWR�� GHVHPSHxR� R� VDWLVIDFFLyQ�� (Q� HIHFWR�� HO� XVR�
LQWHQVLYR�GH�XQD� WHFQRORJtD� HVWi� UHODFLRQDGR� FRQ� HO� HVWLOR�
GH�YLGD�GH� ORV�XVXDULRV�\D�TXH��D�PD\RU�Q~PHUR�GH�KRUDV�
HQ�HO�HPSOHR�GH�XQD�WHFQRORJtD��ODV�QHFHVLGDGHV�\�H[SHFWD�
WLYDV�VH�DMXVWDQ�D�ORV�FDPELRV�TXH�H[SHULPHQWDQ�HO�GLVSRVL�
WLYR�HOHFWUyQLFR�R�VRIWZDUH�FRPSXWDFLRQDO��6KUURI��'HQHQQ�
\�1J���������6LQ�HPEDUJR��HVWD�UHODFLyQ�HQWUH�OD�FRPSDWLEL�
OLGDG�SHUFLELGD�\�HO� XVR�GH� OD� WHFQRORJtD�DO� HVWDU�PHGLDGD�
SRU� ODV� DFWLWXGHV�KDFLD� OD� WHFQRORJtD� UHGXFH� VX�SRGHU�SUH�
GLFWLYR��\D�TXH�OD�FDWHJRUL]DFLyQ�GH�ORV�GLVSRVLWLYRV�VXSRQH�
OD�DFHSWDFLyQ�UD]RQDGD��SODQLILFDGD�\�VLVWHPiWLFD�GH�OD�WHF�
QRORJtD��(OOR� LPSOLFD�FRQRFLPLHQWRV�SUHYLRV�DFHUFD�GH� ODV�
SRVLELOLGDGHV� GH� OD� WHFQRORJtD�� OD� FXDO� QR� VLHPSUH� FRUUHV�
SRQGH�FRQ�ORV�HVWLORV�GH�YLGD�� 

3UHFLVDPHQWH��OD�IRUPDFLyQ�GH�DFWLWXGHV�KDFLD�OD�WHFQR�
ORJtD�LPSOLFD�HO�VXUJLPLHQWR�GH�SHUFHSFLRQHV�UHODWLYDV�D�OD�
FDOLGDG� GH� ORV� GLVSRVLWLYRV� HOHFWUyQLFRV� �$OPDKDPLG��
0F$GPDV�� .DODOGHK� \� $OVD�� ������� &XDQGR� ORV� XVXDULRV�
SHUFLEHQ�OD�XWLOLGDG�GH�OD�WHFQRORJtD�HQ�HO�PHMRUDPLHQWR�GH�
VX�GHVHPSHxR��D�PHQXGR�VXUJH� OD�FDOLGDG�SHUFLELGD�FRPR�
XQ�IDFWRU�PHGLDGRU�TXH�UHJXOD�ODV�H[SHFWDWLYDV�ODERUDOHV�\�
RULHQWD� ODV� KDELOLGDGHV� KDFLD� XQ� GHWHUPLQDGR� SURGXFWR� R�
VHUYLFLR��1R�REVWDQWH�TXH�OD�FDOLGDG�SHUFLELGD�VHOHFFLRQD�OD�
XWLOLGDG� GH� OD� WHFQRORJtD�� HV� OD� SHUFHSFLyQ� GH� HILFDFLD� OD�
TXH� GHWHUPLQD� OD� XWLOLGDG� GH� GLFKD� WHFQRORJtD� �6XPPHU��
�������(Q�HVWH� VHQWLGR�� ORV�XVXDULRV�GHVDUUROODQ�H[SHFWDWL�
YDV�QR�VyOR�GH�PHMRUDPLHQWR�GH�VXV�IXQFLRQHV��VLQR�GH�ORV�
UHVXOWDGRV�SRVLEOHV�TXH�SRGUiQ�REWHQHU�DO�DFHSWDU�XQD�WHF�
QRORJtD�GHWHUPLQDGD�� 

'HELGR�D�TXH�OD�HILFDFLD�UHILHUH�D�OD�GLIHUHQFLD�HQWUH�ORV�
REMHWLYRV� HVSHUDGRV� \� ORV� UHVXOWDGRV� REWHQLGRV� HQ� JUXSRV�
GH�WUDEDMR��VXE\DFH�OD�LQIOXHQFLD�VRFLDO�FRPR�GHWHUPLQDQWH�
GH� OD� DGRSFLyQ� GH� OD� WHFQRORJtD� �.DEHHU� \� 0XKDPPDG��
�������8Q�GHFUHPHQWR�HQ�ORV�YDORUHV�GH�ODV�H[SHFWDWLYDV�GH�
ORV�LQWHJUDQWHV�GH�XQ�JUXSR�GH�WUDEDMR�LQFLGH�VREUH�OD�SHU�
FHSFLyQ�GH�XWLOLGDG�GH�OD�WHFQRORJtD��'HO�PLVPR�PRGR��HQ�
HO�FDVR�GH�OD�SHUFHSFLyQ�GH�ULHVJR�DO�GHULYDU�GH�ODV�H[SHFWD�
WLYDV�GHO�JUXSR��WDPELpQ�UHJXOD�OD�UHODFLyQ�HQWUH�OD�XWLOLGDG�
\�OD�GHFLVLyQ�GH�XVDU�XQD�WHFQRORJtD��/D�HILFDFLD�SHUFLELGD��
OD�XWLOLGDG�HVSHUDGD��ODV�H[SHFWDWLYDV�GH�IDFLOLGDG�GH�XVR�\�
FRQWURO�GH�OD�WHFQRORJtD��DVt�FRPR�ODV�DFWLWXGHV��LQWHQFLRQHV�
\� XVRV� HVWiQ� HQFDPLQDGDV� D� OD� VDWLVIDFFLyQ� GHO� XVXDULR�
�7KLUXFKHOYL� \� .RWHHVZDUL�� ������� 6H� WUDWD� GH� XQ� FtUFXOR�
YLUWXRVR�HQ�HO�TXH�ODV�SHUFHSFLRQHV�VH�LQFUHPHQWDQ�D�PHGL�
GD� TXH� OD� WHFQRORJtD� SURGXFH� VDWLVIDFFLyQ� HQ� HO� XVXDULR� R�
JHQHUD�FRQILDQ]D��FRPSURPLVR�H�LQQRYDFLyQ�HQ�ORV�JUXSRV�
GH� WUDEDMR�� (V� GHFLU�� HO� XVR� LQWHQVLYR� GH� OD� WHFQRORJtD� QR�
VyOR�OD�KDFH�FRPSDWLEOH�FRQ�XQ�HVWLOR�GH�YLGD�LQGLYLGXDO�R�
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JUXSDO��VLQR�TXH�WDPELpQ�PRGLILFD�VX�DSURSLDFLyQ�VRFLDO�� 
/D� UHODFLyQ� HQWUH� LQGLYLGXR� \� WHFQRORJtD� FRQOOHYD� GRV�

SHUFHSFLRQHV� GH� XWLOLGDG� \� IDFLOLGDG� GH� XVR� TXH� LQFLGLUiQ�
VREUH� ODV� DFWLWXGHV�� LQWHQFLRQHV� \� FRPSRUWDPLHQWRV��$�QL�
YHO� LQGLYLGXDO�� ORV�HIHFWRV�GHO�XVR�LQWHQVLYR�GH�OD�WHFQROR�
JtD�SXHGHQ�H[WHQGHUVH�D�ORV�JUXSRV��(Q�HO�FDVR�GH�FRPXQL�
GDGHV� R� VRFLHGDGHV�� OD� XWLOLGDG� SHUFLELGD� DO� DVRFLDUVH� FRQ�
YDULDEOHV�VRFLRGHPRJUiILFDV��VRFLRHFRQyPLFDV�\�VRFLRFXO�
WXUDOHV�RIUHFH�OD�SRVLELOLGDG�GH�H[SOLFDU�HO�FRQIOLFWR�\�FDP�
ELR�VRFLDO�TXH�VXSRQH�OD�DFHSWDFLyQ�GH�OD�WHFQRORJtD��%L]HU��
/DUVHQ�\�3HWW\���������(Q�HO�SULPHU�FDVR��HO�FRQIOLFWR�VRFLDO�
HV� REVHUYDEOH� HQ� OD� UHVLVWHQFLD� DO� FDPELR� WHFQROyJLFR� \D�
TXH�ODV�VRFLHGDGHV�HVWXYLHURQ�RULHQWDGDV�SRU�XQ�SDUDGLJPD�
VRFLDO�GRPLQDQWH�HQ�HO�TXH�ODV�WHFQRORJtDV�QR�HUDQ�QHFHVD�
ULDV�SDUD�ODV�DFWLYLGDGHV�FRWLGLDQDV�R�SURGXFWLYDV��(O�DGYH�
QLPLHQWR�GH�ODV�7,&�SURSLFLy�XQ�FRQIOLFWR�VRFLDO�TXH�GHULYy�
HQ� OD�DFHSWDFLyQ�GH� OD� WHFQRORJtD�\�FRQ�HOOR�HQ�XQ�1XHYR�
3DUDGLJPD� 7HFQROyJLFR�� SULQFLSDO� LQGLFDGRU� GH� FDPELR�
VRFLDO�� 

/D�DFHSWDFLyQ�GH� ODV� WHFQRORJtDV�GH� LQIRUPDFLyQ�\�FR�
PXQLFDFLyQ�SXGR�GHEHUVH�D�OD�FRPSDWLELOLGDG�R�OD�XWLOLGDG��
SHUR� IXH� OD� HVFDODELOLGDG�� HQWHQGLGD� FRPR� OD� LQFOXVLyQ� GH�
RWUDV�WHFQRORJtDV�HQ�XQD�VROD�OD�TXH�GHWHUPLQy�HO�LQFUHPHQ�
WR�GH�YHQWDV�GH�GLVSRVLWLYRV�HOHFWUyQLFRV��$�PHGLGD�TXH�ODV�
WHFQRORJtDV� VH� IXVLRQDURQ� H� LQFOX\HURQ� RWURV� VHUYLFLRV�� OD�
SRUWDELOLGDG�HPHUJLy�FRPR�RWUR�YDORU�DJUHJDGR�GH�ODV�7,&�
�&DUGRQ��*UHJRLUH��6WHYHQV�\�3DWHO���������/D�LQFOXVLyQ�GH�
YDULDV�WHFQRORJtDV�HQ�XQ�VROR�GLVSRVLWLYR�QR�IXH�VXILFLHQWH��
SRU�OR�TXH�IXH�LQGLVSHQVDEOH�TXH�ODV�FRPSDxtDV�HQFDUJDGDV�
GH�RIUHFHU� ORV�VHUYLFLRV�GLJLWDOHV�SXGLHVHQ�FRPSHWLU�DELHU�
WDPHQWH�VLQ�UHVWULFFLRQHV��3HSSHU��$LNHQ�\�*DUQHU���������
(V�SRU�OR�TXH�OD�SRUWDELOLGDG�HQWHQGLGD�FRPR�OD�FDSDFLGDG�
GH�XQD�WHFQRORJtD�GH�VHU�DGPLQLVWUDGD�SRU�PiV�GH�XQD�FRP�
SDxtD��SRWHQFLy�OD�DFHSWDFLyQ�GH�ORV�GLVSRVLWLYRV�PyYLOHV�\�
HOHFWUyQLFRV��DVt�FRPR�ODV�UHGHV�VRFLDOHV�YLUWXDOHV� 

6H� WUDWD� GH� OD� DGHFXDFLyQ�GH� OD� WHFQRORJtD� DO� HVWLOR� GH�
YLGD�GH� ORV�XVXDULRV�� R� ELHQ�� D� RWUDV� WHFQRORJtDV�GH� LQIRU�
PDFLyQ��&XDQGR� H[LVWH� XQD� DGHFXDFLyQ� LQIRUPDFLRQDO�� ODV�
GHFLVLRQHV� GH� LQYHUVLyQ� HQ� WHFQRORJtD� VH� LQWHQVLILFDQ�
�6KDKHHQ�� ������� 3RU� HO� FRQWUDULR�� OD� GHVFRQILDQ]D� HV� HO�
IDFWRU�TXH�LQKLEH�ODV�LQYHUVLRQHV�\D�TXH�VXSRQH�XQD�LQDGH�
FXDFLyQ�GH� OD� LQIRUPDFLyQ��/D� LQIRUPDFLyQ�GLVSRQLEOH� UH�
VXOWD� LQVXILFLHQWH� SDUD� OD� WRPD� GH� GHFLVLRQHV�� R� ELHQ�� HV�
LQIRUPDFLyQ�VHVJDGD�TXH�VXSRQH�LQYHUVLyQ�HQ�GLVSRVLWLYRV�
GH�PD\RU�FRVWR�\�EHQHILFLRV�LQFLHUWRV��6LPVHN���������(VWR�
LPSOLFD�TXH�OD�WHFQRORJtD�QR�HV�IOH[LEOH�SDUD�FRQ�HO�HQWRUQR�
HQ�HO�TXH�HV�XWLOL]DGD��/DV�RUJDQL]DFLRQHV�TXH�VH�FDUDFWHUL�
]DQ�SRU�HVWLORV�GH�GLUHFFLyQ�IOH[LEOHV�\�UHGHV�FRODERUDWLYDV�
LQQRYDGRUDV�� D�PHQXGR� DGRSWDQ� WHFQRORJtDV� IOH[LEOHV� TXH�
OHV�SHUPLWHQ�OOHYDU�D�FDER�P~OWLSOHV�IXQFLRQHV�\�HVD�FXDOL�
GDG�GHWHUPLQD�OD�LQYHUVLyQ�HQ�HO�FDSLWDO�KXPDQR��0HKUD�\�
2PLGLDQ���������/D�WHFQRORJtD�TXH�SHUPLWLUi�SRWHQFLDU�VXV�
KDELOLGDGHV�� FRQRFLPLHQWRV� \� YDORUHV� HV� DTXHOOD� TXH� SUH�
YLHQH�HO�WUiILFR�R�OD�SHUGLGD�GH�LQIRUPDFLyQ�� 

(Q� VtQWHVLV�� ORV� HVWXGLRV� SVLFROyJLFRV� GH� OD� DFHSWDFLyQ�
GH� OD� WHFQRORJtD� VH� KDQ� HQIRFDGR� HQ� ODV� SHUFHSFLRQHV� GH�
XWLOLGDG��HILFDFLD��FRQWURO�\�FDOLGDG��DVt�FRPR�HQ�ODV�DFWLWX�
GHV�H�LQWHQFLRQHV�DO�VHU�FRQVLGHUDGDV�GHWHUPLQDQWHV�GHO�XVR�
LQWHQVLYR� GH� GLVSRVLWLYRV� HOHFWUyQLFRV�� /RV� XVXDULRV� GHVD�
UUROODQ� KDELOLGDGHV� WHFQROyJLFDV� TXH� OHV� SHUPLWHQ� LQFUH�
PHQWDU�VX�GHVHPSHxR�VLHPSUH�TXH�H[LVWD�XQ�SURFHVR�GHOL�
EHUDGR�� SODQLILFDGR� \� VLVWHPiWLFR� �&DPSEHOO� \� 6PDOOLQJ��
�������(VWR� LPSOLFD� OD� IRUPDFLyQ�GH�JUXSRV�FRODERUDWLYRV�

FRQ�FOLPDV�GH�FRQILDQ]D��FRPSURPLVR��LQQRYDFLyQ�\�VDWLV�
IDFFLyQ��(Q�HVWH�VHQWLGR��OD�UHODFLyQ�HQWUH�XVXDULR�\�WHFQR�
ORJtD� HVWi� GHWHUPLQDGD� SRU� SURFHVRV� GH� FRPSDWLELOLGDG��
IOH[LELOLGDG��HVFDODELOLGDG��SRUWDELOLGDG��FUHGLELOLGDG�\�SUL�
YDFLGDG�TXH�KDFHQ�PiV�IDFWLEOH�OD�DGRSFLyQ�GH�XQD�WHFQR�
ORJtD�\�VX�HYHQWXDO�XVR�� 

6LQ�HPEDUJR��FXDQGR�OD�UHODFLyQ�HQWUH�XVXDULR�\�WHFQR�
ORJtD�HV�DPELJXD�H�LQFLHUWD��VXE\DFH�OD�SHUFHSFLyQ�GH�ULHV�
JR��DFWLWXGHV�GHVIDYRUDEOHV�KDFLD� OD� WHFQRORJtD�H� LQWHQFLR�
QHV�GH�UHVLVWHQFLD�DO�FDPELR�TXH�SURPXHYHQ�OD�LQGHIHQVLyQ�
R�OD�DPELYDOHQFLD��&KXR��7VDL��/DQ�\�7VDL���������$O�DVR�
FLDUVH� ODV�YDULDEOHV�SVLFROyJLFDV�FRQ� IDFWRUHV� VRFLROyJLFRV�
FRPR�HGDG��VH[R��RFXSDFLyQ�R� LQJUHVR��H[SOLFDQ� ODV�VLWXD�
FLRQHV� LQGLYLGXDOHV� \� JUXSDOHV� TXH� SXHGHQ� H[WHQGHUVH� DO�
GLDJQyVWLFR� GH� XQD� RUJDQL]DFLyQ�� FRPXQLGDG� R� VRFLHGDG�
�5LQFyQ��/ySH]�\�*DUFtD���������(Q�HVH�VHQWLGR��XQ�PRGHOR�
GH�UHODFLRQHV�GH�GHSHQGHQFLD�VHUtD�SHUWLQHQWH�SDUD�HO�GLDJ�
QyVWLFR�GH�JUXSR�VRFLDO�TXH�XWLOL]D�LQWHQVLYDPHQWH�ODV�7,&�
FRQ�pQIDVLV�HQ�ODV�UHGHV�VRFLDOHV�HOHFWUyQLFDV�\�YLUWXDOHV�� 

(Q� UHVXPHQ�� ORV� HVWXGLRV� UHODWLYRV� DO� HPSUHQGLPLHQWR�
GLJLWDO� PXHVWUDQ� TXH� ODV� SHUFHSFLRQHV� GH� FRPSDWLELOLGDG��
XWLOLGDG�\� IDFLOLGDG�GH�XVR� VRQ�HVHQFLDOHV�SDUD�H[SOLFDU�HO�
SURFHVR�GH�DGRSFLyQ��DFHSWDFLyQ�\�XVR�LQWHQVLYR�GH�WHFQR�
ORJtDV��(Q�UHIHUHQFLD�D�OD�7HRUtD�GHO�(PSUHQGLPLHQWR�'LJL�
WDO��HO�HVWDGR�GHO�FRQRFLPLHQWR�DGYLHUWH�TXH�HO�RSRUWXQLVPR�
SRGUtD�H[SOLFDU�ODV�DVLPHWUtDV�HQWUH�LQWHUQDXWDV�\�FLEHUJUX�
SRV� DO� PRPHQWR� GH� HVWDEOHFHU� UHODFLRQHV� GH� SRGHU� H� LQ�
IOXHQFLD� HQ� GRQGH� OD� GRPLQDFLyQ� \� HO� FRQWURO� VRFLDO� HVWD�
UtDQ�DVRFLDGRV�D�XQD�SHUFHSFLyQ�GH�ULHVJR�TXH�LQFLGLUtD�HQ�
OD�FRQIRUPLGDG��R�ELHQ��SHUFHSFLRQHV�GH�XWLOLGDG�TXH�GHWHU�
PLQDUtDQ� OD� LQQRYDFLyQ� GH� PLQRUtDV� �'DQHV� \� -X\RXQJ��
������� 

6LQ� HPEDUJR�� PLHQWUDV� TXH� ORV� HVWXGLRV� UHODWLYRV� DO�
HPSUHQGLPLHQWR�GLJLWDO�DGYLHUWHQ�TXH�ORV�SURWRFRORV�\�GLV�
SRVLWLYRV� HOHFWUyQLFRV�� DVt� FRPR� ODV� FRPSHWHQFLDV�� VRQ�
HVHQFLDOHV�SDUD�HO�HVWDEOHFLPLHQWR�GH�WHPDV�HQ�XQD�DJHQGD�
S~EOLFD� YLUWXDO�� ORV� PDUFRV� WHyULFRV� \� FRQFHSWXDOHV� KDQ�
GHVDUUROODGR� PRGHORV� SDUD� H[SOLFDU� HO� HVWDEOHFLPLHQWR� GH�
XQD�DJHQGD�S~EOLFD�YLUWXDO� �0DR��5LFKWHU��%XUQV�\�&KDZ��
������� /DV� WHRUtDV� KDQ� DYDQ]DGR� KDFLD� OD� UHODFLyQ� HQWUH�
FRPSHWHQFLDV�H�LQQRYDFLRQHV�REYLDQGR�DO�HPSUHQGLPLHQWR�
VRFLDO�\�UHGXFLpQGROR�D�OD�PHUD�DGPLQLVWUDFLyQ�GH�XQD�Si�
JLQD�HOHFWUyQLFD�� 

(Q�HO�PDUFR�GH�OD�WUDQVIRUPDFLyQ�GHO�(VWDGR��OD�GHVUH�
JXODFLyQ� GH� ORV� ULHVJRV� GHULYDGRV� GH� ODV� WHFQRORJtDV� GH�
LQIRUPDFLyQ�\�FRPXQLFDFLyQ��DVt�FRPR�HO�GHUHFKR�D�OD�LQ�
IRUPDFLyQ� \� OD� SULYDFLGDG�� HQFRQWUDPRV�TXH� HO� HPSUHQGL�
PLHQWR� GLJLWDO� HVWDUtD� FRQIRUPDGR� SRU� GLPHQVLRQHV� GH�
DIHFWLYLGDG�PiV�TXH�GH� UDFLRQDOLGDG�� \D�TXH�XQD�YH]� VXV�
WUDtGR� HO� VHVJR� HFRQRPLFLVWD�� HO� HPSUHQGLPLHQWR� VHUtD� HO�
HMHUFLFLR�GH�ODV�OLEHUWDGHV��FDSDFLGDGHV�\�UHVSRQVDELOLGDGHV�
TXH� WUDQVIRUPDQ�DO� LQWHUQDXWD�HQ�XQ�DJHQWH�GH�FDPELR�VR�
FLDO� \� GLJLWDO� �*URVKHN�� ������� /D� HVSHFLILFDFLyQ� GH� XQ�
PRGHOR�VXSRQH�OD�H[SOLFDFLyQ�GH�UHODFLRQHV�HQWUH�YDULDEOHV�
TXH� DO� LQWHUDFWXDU� SXHGHQ� FRUUHODFLRQDUVH� FRQ� XQD� WHUFHUD�
YDULDEOH�� 2� ELHQ�� OD� HVSHFLILFDFLyQ� SXHGH� DOXGLU� D� ODV� GL�
PHQVLRQHV�TXH�FRQIRUPDQ�XQ�FRQVWUXFWR�R�YDULDEOH�ODWHQWH�
GHVGH�OD�TXH�VH�SUHWHQGH�H[SOLFDU�OD�HPHUJHQFLD�GH�XQ�SUR�
FHVR� LQpGLWR��FRPR�HV�HO�FDVR�GHO�HPSUHQGLPLHQWR�GLJLWDO��
'H�HVWH�PRGR��XQ�PRGHOR�GH�GLPHQVLRQHV�UHIOHMDQWHV�VXSR�
QH�TXH�FDGD�XQR�GH�ORV�LQGLFDGRUHV�HVWi�YLQFXODGR�HQWUH�Vt�
SRU�OD�LQIOXHQFLD�GH�XQ�SURFHVR�R�IDFWRU�HQ�FRP~Q�TXH�DGH�
PiV�HV�WDPELpQ�HPHUJHQWH�� 
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(O�PRGHOR�LQFOXLUtD�DTXHOODV�YDULDEOHV�PiV�FLWDGDV��DXQ�
TXH�WDPELpQ�ODV�HVSHFLILFDFLRQHV�GH�RWURV�PRGHORV�WHQGUtDQ�
FDELGD�HQ�OD�OyJLFD�H[SOLFDWLYD�GHO�XVR�GH�ODV�UHGHV�VRFLDOHV�
HOHFWUyQLFDV�� (Q� HIHFWR�� ODV� SHUFHSFLRQHV� GH� FRQWURO�� HIL�
FLHQFLD�� XWLOLGDG� \� ULHVJR� LQWHUUHODFLRQDUtDQ� FRQ� DFWLWXGHV��
LQWHQFLRQHV�\�XVR�GH�OD�WHFQRORJtD�SDUD�H[SOLFDU�OD�VDWLVIDF�
FLyQ��5HHG�\�:ROQLDN���������(Q�HVWD�UHG�GH�UHODFLRQHV��ODV�
YDULDEOHV� VRFLRFXOWXUDOHV� UHODWLYDV� D� QRUPDV�� FUHHQFLDV� \�
YDORUHV�� ODV� YDULDEOHV� VRFLR� HFRQyPLFDV� \� GHPRJUiILFDV�
WDOHV� FRPR� VH[R�� HGDG�� RFXSDFLyQ�� LQJUHVR� \� HVWDGR� FLYLO��
DVt� FRPR� ODV�YDULDEOHV�RUJDQL]DFLRQDOHV� UHIHUHQWHV�D�FRP�
SDWLELOLGDG�� IOH[LELOLGDG�� HVFDODELOLGDG�� SRUWDELOLGDG�� FUHGL�
ELOLGDG�\�SULYDFLGDG�TXHGDUtDQ�H[FOXLGDV��9LOOHJDV��0DUWt�
QH]�� +HUQiQGH]�� $OGDQD�� %DUUHUD�� 6DQGRYDO� \� *DUFtD��
�������(OOR� VH�GHEH�D�TXH�HO�PRGHOR�H[SOLFD� ORV�SURFHVRV�
UDFLRQDOHV�� GHOLEHUDGRV�� SODQLILFDGRV� \� VLVWHPiWLFRV� TXH�
VXE\DFHQ�HQWUH�XVXDULRV�\�WHFQRORJtDV�� 

6LQ�HPEDUJR��DO�VHU� OD�VDWLVIDFFLyQ�FRQ� OD� WHFQRORJtD�\�
ODV� SHUFHSFLRQHV� GH� FRQWURO� \� ULHVJR� FRQVWUXFWRV� TXH� ORV�
HVWXGLRV�SVLFROyJLFRV�QR�KDQ�HVWDEOHFLGR�HPStULFDPHQWH��HO�
PRGHOR� GH� UHODFLRQHV� GH� GHSHQGHQFLD� HVSHFLILFDGDV� VyOR�
LQFOX\y� ODV� SHUFHSFLRQHV� GH� HILFLHQFLD� \� XWLOLGDG� FRPR�
FRQVWUXFWRV� H[yJHQRV� TXH� LQFLGHQ� GLUHFWDPHQWH� HQ� HO� XVR�
GH�OD�WHFQRORJtD��DVt�FRPR�LQGLUHFWDPHQWH�D�WUDYpV�GH�YDULD�
EOHV�PHGLDGRUDV�WDOHV�FRPR�OD�DFWLWXG�KDFLD�OD�WHFQRORJtD�\�
OD�LQWHQFLyQ�GH�XVR��1LVEHW��6WR\FKHII�\�3HDUFH���������(O�
PRGHOR� LQFOX\H� QXHYH� KLSyWHVLV� FRQVLGHUDQGR� ODV� UHODFLR�
QHV�GLUHFWDV�H�LQGLUHFWDV�HQWUH�ODV�SHUFHSFLRQHV�\�HO�XVR�GH�
OD�WHFQRORJtD�� 

'H� HVWH� PRGR�� OD� LQWHUUHODFLyQ� HQWUH� OD� SHUFHSFLyQ� GH�
HILFLHQFLD�\�OD�SHUFHSFLyQ�GH�XWLOLGDG��GHWHUPLQDUtDQ�GLUHF�
WD� H� LQGLUHFWDPHQWH� HO� XVR� LQWHQVLYR� GH� OD� WHFQRORJtD�� (Q�
FRQVHFXHQFLD�� ODV� H[SHFWDWLYDV� GH� XQ� IXQFLRQDPLHQWR� HIL�
FLHQWH� D� SDUWLU� GH� OD� DGRSFLyQ� GH� OD� WHFQRORJtD� LQFLGLUtDQ�
GLUHFWDPHQWH�VREUH�VX�XVR�LQWHQVLYR��'DYLV���������2�ELHQ��
OD� SHUFHSFLyQ� GH� HILFLHQFLD� DO� LQIOXLU� HQ� ODV� GHFLVLRQHV� GH�
DGRSFLyQ�GH�GLVSRVLWLYRV�HOHFWUyQLFRV�LQFUHPHQWD�VX�SRGHU�
SUHGLFWLYR�VREUH�HO�XVR�GH�OD�WHFQRORJtD��'HO�PLVPR�PRGR��
ODV� H[SHFWDWLYDV� GH�PHMRUDPLHQWR� DO� LPSDFWDU� ODV� GHFLVLR�
QHV�GH�FRQVXPR�HOHFWUyQLFR�GHWHUPLQDUtDQ�HO�XVR�GH�OD�WHF�
QRORJtD�� 

$KRUD� ELHQ�� FXDQGR� ODV� H[SHFWDWLYDV� GH� HILFLHQFLD� VH�
LQFUHPHQWDQ� SRU� OD� DGRSFLyQ� GH� XQD� WHFQRORJtD� SURGXFHQ�
FDWHJRUtDV� TXH� LQIOXLUiQ� HQ� ODV� GHFLVLRQHV� GH� FRQVXPR� \�
HVWDV�HQ�HO�XVR�GH�OD�WHFQRORJtD��'H�LJXDO�IRUPD��ORV�EHQHIL�
FLRV�HVSHUDGRV�SRU�HO�XVR�GH�XQD�WHFQRORJtD�JHQHUDQ�DFWLWX�
GHV�IDYRUDEOHV�D�VXV�GHFLVLRQHV�GH�DFHSWDFLyQ�\�HVWDV�PHMR�

UDUiQ� HO� XVR� GH� OD� WHFQRORJtD� �+DOODN�� %URZQ� \� /LQGVD\��
�������6LQ�HPEDUJR��HO�XVR�GH�OD�WHFQRORJtD�SXHGH�GHEHUVH�
D�TXH�ORV�FRQVXPLGRUHV�VLPSOHPHQWH�FDWHJRUL]DURQ�XQ�GLV�
SRVLWLYR�FRPR�IDYRUDEOH�SDUD�OD�REWHQFLyQ�GH�VXV�REMHWLYRV��
R� ELHQ�� HO� XVR� GH� XQD� WHFQRORJtD� SXGR� GHEHUVH� D� TXH� ODV�
GHFLVLRQHV� GH� DFHSWDFLyQ� WXYLHURQ� XQ� RULJHQ� HPRFLRQDO�
�:LUWK��0DWWKHV�� 6FKHPHU��:HWWVWHLQ�� )ULHPHO�� +kQJJOL� \�
6LHJHUW���������(V�GHFLU��OD�WHFQRORJtD�HQ�WDQWR�SURGXFWR�R�
VHUYLFLR� HV� VXVFHSWLEOH� GH� VHU� SURPRYLGD� FRPR� XQ� REMHWR�
GH�GHVHR�\�HV�D�SDUWLU�GH�HVWH�IHQyPHQR�TXH�ORV�FRQVXPLGR�
UHV�DFHSWDQ��FRPSUD��DGRSWDQ�\�XVDQ�OD�WHFQRORJtD�� 

(O�HPSUHQGLPLHQWR�GLJLWDO�SDUD� ORV�SURSyVLWRV�GHO�SUH�
VHQWH�WUDEDMR��FRQVLVWH�HQ�FXDWUR�HMHV�GLPHQVLRQDOHV�TXH�DO�
LQWHUUHODFLRQDUVH� FRQILJXUDQ� XQ� VLVWHPD� GH� HPSDWtD�� FRP�
SURPLVR��LQQRYDFLyQ�\�VDWLVIDFFLyQ��=DPSHWDNLV�\�0RXVWD�
NLV�� ������� (Q� HO� SULPHU� HMH�� OD� DJHQGD� GLJLWDO� LQFOX\H� HO�
LPSDFWR�GH�OD�EDQGD�DQFKD��HO�PHUFDGR�\�HO�FRPHUFLR�HOHF�
WUyQLFRV��ORV�GLVSRVLWLYRV�LQWHOLJHQWHV��OD�JREHUQDQ]D�GLJLWDO�
\�OD�FLEHU-VHJXULGDG��(Q�HVWH�HMH�FDGD�XQR�GH�ORV�WHPDV�HV�
HVWDEOHFLGR�SRU�LQWHUQDXWDV�TXH�VLQ�HVWDU�GHO�WRGR�FRQVFLHQ�
WHV�� HPSUHQGHQ� VLVWHPDV� GH� DXWRHQVHxDQ]D� \� DXWR-
DSUHQGL]DMH��&KLWDUURQL���������3UHFLVDPHQWH��HO�HMH���UHOD�
WLYR� D� OD� IRUPDFLyQ� GLJLWDO�� ORV� SURWRFRORV� HOHFWUyQLFRV� \�
ORV�HVFHQDULRV�YLUWXDOHV�VRQ�IXQGDPHQWRV�GH�OD�DSUHKHQVLyQ�
GH�KDELOLGDGHV�\�FRQRFLPLHQWRV�TXH�FXOPLQDQ�HQ�HO�DGLHV�
WUDPLHQWR�\�OD�FHUWLILFDFLyQ�� 

(V�HQ�HO�DGLHVWUDPLHQWR�HQ�GRQGH�HO�HMH���LQWHUDFW~D�FRQ�
HO�HMH���DOXVLYR�D�ODV�KDELOLGDGHV�FRPSXWDFLRQDOHV��(Q�HVWD�
OtQHD� GH� DSUHKHQVLyQ�� ODV� FDSDFLGDGHV� GHULYDQ� GH� SHUFHS�
FLRQHV�GH�ULHVJR��RSRUWXQLGDG��XWLOLGDG��HILFDFLD��HILFLHQFLD�
\�HIHFWLYLGDG��(O�HPSUHQGLPLHQWR�GLJLWDO�VH�PDWHULDOL]D�HQ�
HOHFFLRQHV�GHOLEHUDGDV��SODQLILFDGDV�\�VLVWHPiWLFDV��/DQLHU��
�������6LQ�HPEDUJR��ODV�KDELOLGDGHV�VH�FRQVROLGDQ�HQ�HVFH�
QDULRV� ODERUDOHV� YLUWXDOHV��$� SDUWLU� GH� ODV� GHPDQGDV� \� UH�
FXUVRV�GHO�PHUFDGR�ODERUDO��ODV�KDELOLGDGHV�VH�WUDQVIRUPDQ�
HQ�SURGXFWLYLGDG�\�FDOLGDG�SDUD�JHQHUDU�QXHYDV�LQLFLDWLYDV�
GH�HPSUHQGLPLHQWR��/RQJ�������� 

(Q�HIHFWR��HO�HPSUHQGLPLHQWR�GLJLWDO�HV�UHVXOWDGR�GH�OD�
LQWHUUHODFLyQ�GH�ORV�FXDWUR�HMHV�HQ�ORV�TXH�HV�SRVLEOH�REVHU�
YDU�ORV�UROHV�TXH�YDQ�GH�OD�SODQLILFDFLyQ�D�OD�FRQVROLGDFLyQ�
PHGLDQWH�HO�SRVLFLRQDPLHQWR�\�OD�HVWUDWHJLD�GH�LQVHUFLyQ�HQ�
HO�PHUFDGR�GLJLWDO��'H�HVWH�PRGR��HO�HPSUHQGLPLHQWR�GLJL�
WDO�VXSRQH�FXDWUR�IDVHV�TXH�LQLFLDUtDQ�FRQ�OD�YLVLyQ�GH�XQD�
RSRUWXQLGDG�\�FXOPLQDUtDQ�FRQ�OD�FRQVROLGDFLyQ�GH�XQ�VLV�
WHPD�TXH�QR�VyOR�HV�SURGXFWLYR��HILFLHQWH��HILFD]�R�HIHFWL�
YR�� VLQR� DGHPiV� LQIOX\HQWH� HQ� XQ� HQWRUQR� GH� OLEHUWDGHV��
FDSDFLGDGHV�\�UHVSRQVDELOLGDGHV�HQFDPLQDGDV�DO�GHVDUUROOR�

  *REHUQDQ]D &LEHUFXOWXUD (PSUHQGLPLHQWR 

'LDOQHW �� �� �� 

/DWLQGH[ �� �� �� 

3XEOLQGH[ �� �� �� 

5HGDO\F �� �� �� 

6FLHOR �� � � 

7DEOD����'HVFULSWLYRV�GH�ORV�GDWRV� 

)XHQWH��(ODERUDGD�FRQ�ORV�GDWRV�GHO�HVWXGLR� 
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HQGyJHQR� GH� XQ� JUXSR�� RUJDQL]DFLyQ� R� FRPXQLGDG� �*X� \�
*ROGIDUE���������6LQ�HPEDUJR��ORV�UROHV�GH�HPSUHQGLPLHQ�
WR�GLJLWDO� HVWiQ�FRQILQDGRV�D� ODV�GHPDQGDV�GHO�PHUFDGR�\�
ORV� UHFXUVRV�GLVSRQLEOHV� GH� ODV� RUJDQL]DFLRQHV��3RU� FRQVL�
JXLHQWH��UHVXOWD�IXQGDPHQWDO�HQ�GHVDUUROOR�GH�UHGHV�GH�JHV�
WLyQ�WDQWR�GH�FRQRFLPLHQWR�FRPR�GH�LQQRYDFLyQ�TXH�JHQH�
UHQ�SURGXFFLyQ� FLHQWtILFD� \� WHFQROyJLFD�SDUD� OD� IRUPDFLyQ�
GH�QXHYRV�FXDGURV�GH�HPSUHQGHGRUHV�� 

/DV�UHGHV�GH�IRUPDFLyQ�HPSUHQGHGRUD�VRQ�DTXHOODV�TXH�
UHGXFHQ�ORV�ULHVJRV�GHO�PHUFDGR�D�SDUWLU�GH�XQ�VRSRUWH�SVL�
FRVRFLDO�GH�DSUHQGL]DMH�YLFDULR��6H�WUDWD�GH�OD�GLVHPLQDFLyQ�
GH�H[SHULHQFLDV�TXH�SUHYLHQHQ�D�ORV�IXWXURV�HPSUHQGHGRUHV�
GH�ORV�HUURUHV�PiV�FRPXQHV�DO�PRPHQWR�GH�HVWDEOHFHU�XQD�
LGHD��SURGXFWR�R�VHUYLFLR��*DUFtD��5LYHUR�\�$JXLODU���������
/DV�UHGHV�GH�IRUPDFLyQ�HPSUHQGHGRUD��D�GLIHUHQFLD�GH�ORV�
UROHV�GH�HPSUHQGLPLHQWR�GLJLWDO��FRQVLVWHQ�HQ�XQD�GLYHUVL�
ILFDFLyQ�GH�IXQFLRQHV�� LQLFLDWLYDV�\�FDSDFLGDGHV�TXH�UHYR�
OXFLRQDQ� FRQVWDQWHPHQWH� DO� PHUFDGR� GLJLWDO�� HO� FRPHUFLR�
HOHFWUyQLFR��HO�FRQVXPR�YLUWXDO�\�HO�DSUHQGL]DMH�LQWHUQDXWD�
�7HK��&KRQJ��<RQJ�\�<HZ���������6L� ODV�SHUFHSFLRQHV�GH�
ULHVJR� LQKLEHQ� HO� FRPHUFLR� HOHFWUyQLFR� \� ODV� SHUFHSFLRQHV�
GH�XWLOLGDG� LQFHQWLYDQ�HO�DSUHQGL]DMH�YLUWXDO�R�HO�FRQVXPR�
GLJLWDO��HQWRQFHV�ODV�SHUFHSFLRQHV�GH�RSRUWXQLGDG�LQIOX\HQ�
VREUH� ODV� UHGHV� GH� HPSUHQGLPLHQWR� \� ORV� SURWRFRORV� GH�
LQQRYDFLyQ�RULHQWDGRV�D� WUDQVIRUPDU�HO�HVWDEOHFLPLHQWR�GH�
OD� DJHQGD�� OD� LQIRUPDFLyQ�� HO� SURFHVDPLHQWR� \� OD� GLIXVLyQ�
GH�LQLFLDWLYDV��<XDQJLRQ��������� 

1R� REVWDQWH�� OD� FODYH� OD� LQQRYDFLyQ� HVWDUtD� HQ� HO� HP�
SUHQGLPLHQWR� LQGLFDGR� SRU� ODV� GHFLVLRQHV� \� DFFLRQHV� GH�
ULHVJR�� DVt� FRPR� SRU� ORV� UHFXUVRV� \� FDSLWDOHV� GH� FRQRFL�
PLHQWR��(Q�HO�FRQWH[WR�HGXFDWLYR�\�HO�DXOD�YLUWXDO��ORV�SUR�
WRFRORV�GH�WUDQVIHUHQFLD�GH�FRQRFLPLHQWR�HVWDUtDQ�GHWHUPL�
QDGRV� SRU� HO� HPSUHQGLPLHQWR� GLJLWDO�� ODV� RSRUWXQLGDGHV�
SHUFLELGDV� \� OD� HILFDFLD� FRPSXWDFLRQDO� �+HH� \�0F'DQLHO��
�������$�SDUWLU�GH�ORV�IDFWRUHV�SVLFRVRFLDOHV�GH�SHUFHSFLR�
QHV�� KDELOLGDGHV�� LQWHQFLRQHV� \� DFFLRQHV� HV� SRVLEOH� DQWLFL�
SDU�LQLFLDWLYDV�HPSUHQGHGRUDV�TXH�SRVLFLRQDUiQ�\�FRQVROL�
GDUiQ�VLVWHPDV�GH�JHVWLyQ��SURGXFFLyQ�\�GLIXVLyQ�GH�FRQR�
FLPLHQWRV��6LQ�HPEDUJR��HO�PRGHOR�QR�LQFOX\H�YDULDEOHV�GH�

RUGHQ�WHFQROyJLFD�\�RUJDQL]DFLRQDO�TXH�SHUPLWDQ�DQWLFLSDU�
GLIHUHQFLDV� HQWUH� XVXDULRV� \D� QR� GHVGH� VXV� KDELOLGDGHV� \�
FRQRFLPLHQWRV��VLQR�GHVGH�ORV�UHFXUVRV�FRQ�TXH�FXHQWDQ�\�
ORV�JUXSRV�D�ORV�TXH�SHUWHQHFHQ�� 

/RV� PDUFRV� WHyULFRV� UHYLVDGRV� SODQWHDQ� DO� F\EHU�
EXOO\LQJ� FRPR� XQD� FRQVHFXHQFLD� GH� OD� FRPSDWLELOLGDG�
HQWUH� HVWLORV� GH� YLGD� DJUHVLYRV� \� WHFQRORJtDV� GH� LQIRUPD�
FLyQ�TXH�SRWHQFLDOL]DQ�HO� DFRVR�HQWUH�SDUHV� �-\RWL� \� -\RWL�
�������/DV�UHODFLRQHV�DVLPpWULFDV�TXH�VH�JHVWDQ�HQ�ODV�UH�
GHV� VRFLDOHV� VXSRQHQ� OD�HPHUJHQFLD�GH� WHFQRORJtDV�GH� LQ�
IRUPDFLyQ�TXH�IDFLOLWDQ�HO�DQRQLPDWR�H�LQFHQWLYDQ�OD�GLYHU�
VLILFDFLyQ�GH�DJUHVLRQHV��,QWHUQHW�HV�XQ�HVFHQDULR�HQ�HO�TXH�
FRQYHUJHQ�RSRUWXQLGDGHV�\�FDSDFLGDGHV��IDFWRUHV�TXH�SHU�
PLWHQ�HQWHQGHU�DO�F\EHUEXOO\LQJ�FRPR�XQ�IHQyPHQR�SDUWL�
FXODU�GH�ODV�UHGHV�VRFLDOHV�FX\R�LPSDFWR�HQ�ODV�SHUFHSFLR�
QHV� FHQWUD� OD� DWHQFLyQ� HQ� HO� LQGLYLGXR� \� ORV� GLVSRVLWLYRV�
TXH�HV�FDSD]�GH�XVDU�SDUD�ILQHV�DJUHVLYRV�� 

(Q�UHODFLyQ�D�OD�YLROHQFLD�HV�HQWHQGLGD�FRPR�XQ�IDFWRU�
SUHSRQGHUDQWH� HQ� OD� WUDQVIRUPDFLyQ� GH� VHJXULGDG� S~EOLFD�
HQ�SHUFHSFLRQHV�GH�LQVHJXULGDG��ORV�GLVSRVLWLYRV�HOHFWUyQL�
FRV� DFHOHUDQ� OD� WUDQVIRUPDFLyQ� HQ� FXHVWLyQ� �.XSF]\QVNL��
0XQGL� \� *UHHQ�� ������� (VWR� HV� DVt� SRUTXH� OD� YLROHQFLD��
VHJ~Q� HO� HVWXGLR� FLWDGR�� GHULYD� GH� OD� UHODFLyQ� DVLPpWULFD�
HQWUH� DXWRULGDGHV� \� FLXGDGDQtD��(Q� HIHFWR�� OD� YLROHQFLD� DO�
VHU� HO� UHVXOWDGR� GH� SHUFHSFLRQHV� UHODWLYDV� D� OD� H[FOXVLyQ�
VRFLDO� VXSRQH� XQD� GLVHPLQDFLyQ� GH� FUHHQFLDV�� DFWLWXGHV��
GHFLVLRQHV� \� FRPSRUWDPLHQWRV� HQ� iPELWRV� WHFQROyJLFRV�
FRPR�,QWHUQHW�\�ODV�UHGHV�VRFLDOHV�� 

1R� REVWDQWH�� ODV� WHRUtDV�� FRQFHSWRV� \� KDOOD]JRV� D~Q�
HVWiQ�HQIRFDGRV�HQ�SODQWHDU�DO�F\EHUEXOO\LQJ�FRPR�XQ�HV�
WDGR� SVLFROyJLFR� HQWUH� YtFWLPD� \� DJUHVRU�� (V� DVt� FRPR� OD�
UHYLVLyQ�GH�YDULDEOHV�DOXVLYDV�DO�LPSDFWR�GH�ODV�7,&�HQ�ORV�
HVWLORV�GH�YLGD�VXEUD\D�D�ODV�SHUFHSFLRQHV�FRPR�ODV�GHWHU�
PLQDQWHV� GH� OD� DGRSFLyQ� GH� XQ� GLVSRVLWLYR� HOHFWUyQLFR��
SULQFLSDO�LQVWUXPHQWR�GH�DJUHVLyQ�D�XVXDULRV�GH�,QWHUQHW�\�
UHGHV�VRFLDOHV��5DQWH�\�:DURNND���������'H�HVWH�PRGR��HO�
'HVDUUROOR�+XPDQR�QR�VyOR�HV�XQ�HVFHQDULR�GH�UHODFLRQHV�
DVLPpWULFDV�TXH�GHULYDQ�HQ�YLROHQFLD�\�DJUHVLyQ��HV�DGHPiV�

  'HILQLFLyQ 6XEFDWHJRUL]DFLyQ ,QWHUSUHWDFLyQ 

*REHUQDQ]D 5HILHUH�D�XQ�VLVWHPD�GH�JHVWLyQ�\�
DGPLQLVWUDFLyQ�GH�UHFXUVRV�RULHQ�
WDGRV�SRU�OD�UHVSRQVDELOLGDG�FRU�
SRUDWLYD 

'DWRV�UHODWLYRV�D�FRQIOLFWRV�\D�
FXHUGRV�HQWUH�SROtWLFRV�\�FLXGDGD�
QRV��VHFWRUHV�S~EOLFRV�\�SULYDGRV 

$OWRV�SXQWDMHV�DOXGHQ�D�
XQD�SURSHQVLyQ�D�OD�JR�
EHUQDQ]D 

&LEHUFXOWXUD $OXGH�D�XQ�VLVWHPD�GH�XVR�LQWHQ�
VLYR�GH�WHFQRORJtDV��GLVSRVLWLYRV�
\�UHGHV�HOHFWUyQLFDV�GHULYDGR�GH�
OD�FRPSDWLELOLGDG�FRQ�HVWLORV�GH�
YLGD 

'DWRV�DOXVLYRV�DO�XVR�LQWHQVLYR�GH�
LQWHUQHW�SDUD�ILQHV�GH�H[SUHVLYL�
GDG��RSLQLRQHV�R�VHQWLPLHQWRV�UHOD�
WLYRV�D�ODV�GLIHUHQFLDV�\�VLPLOLWX�
GHV�HQWUH�JREHUQDQWHV�\�JREHUQD�
GRV 

$OWRV�SXQWDMHV�VXJLHUHQ�
XQD�SUHYDOHQFLD�GH�OD�
FLEHUFXOWXUD 

(PSUHQGLPLHQWR 6XJLHUH�XQ�SURFHVR�GH�IRUPDFLyQ�
DFDGpPLFD��SURIHVLRQDO�\�ODERUDO�
RULHQWDGR�D�OD�LPSOHPHQWDFLyQ�GH�
FDSDFLGDGHV�HQ�IXQFLyQ�GH�RSRU�
WXQLGDGHV��UHWRV��YLVLRQHV�R�H[SH�
ULHQFLDV 

'DWRV�UHIHUHQWHV�D�LQLFLDWLYDV�\�
SURSXHVWDV�GH�DXWRJHVWLyQ�\�DXWR�
DGPLQLVWUDFLyQ�GH�HVSDFLRV�FLYLOHV 

$OWRV�SXQWDMHV�VXSRQHQ�
XQD�WHQGHQFLD�KDFLD�HO�
HPSUHQGLPLHQWR 

7DEOD����&RQVWUXFFLyQ�GH�OD�PDWUL]�GH�GDWRV� 

)XHQWH��(ODERUDFLyQ�SURSLD� 
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XQ�iPELWR�GH�SHUFHSFLyQ�GH�XWLOLGDG�HQ�HO�TXH�ODV�WHFQROR�
JtDV� \� ORV� GLVSRVLWLYRV� VH� FRQYLHUWHQ� HQ� LQVWUXPHQWRV� GH�
DFRVR��� 

(O� F\EHUEXOO\LQJ� HQ� UHIHUHQFLD� DO� GHVDUUROOR� KXPDQR�
LPSOLFD� RSRUWXQLGDGHV�� WHFQRORJtDV� \� FDSDFLGDGHV� SDUD�
UHSURGXFLU� ODV� UHODFLRQHV� DVLPpWULFDV� TXH� VH� JHVWDQ� HQ� OD�
YLGD� FRWLGLDQD��(Q� HVWH� VHQWLGR�� HO� DFRVR�� DJUHVLyQ� \� YLR�
OHQFLD� HQ� ,QWHUQHW� \� ODV� UHGHV� VRFLDOHV� LQGLFDQ� OD� FRQYHU�
JHQFLD� GH� GLVSRVLWLYRV� HOHFWUyQLFRV� \� KDELOLGDGHV� FRPSX�
WDFLRQDOHV� HPSOHDGDV�SDUD� H[DFHUEDU� ODV� GLIHUHQFLDV� HQWUH�
DJUHVRUHV� \� YtFWLPDV� �+D]OLQD�� 0RKG� \� 5RKDLGD�� �������
7HRUtDV��FRQFHSWRV�\�KDOOD]JRV�TXH�H[SOLFDQ�ODV�UHODFLRQHV�
DVLPpWULFDV� HQWUH� XVXDULRV� GH� ,QWHUQHW�� 'H� HVWH� PRGR�� HO�
SHUILO� GHO� DJUHVRU� HQ� ODV� UHGHV� VRFLDOHV� SDUHFH� WHQHU� XQD�
SHUFHSFLyQ� GH� XWLOLGDG� TXH� DFWLYD� SHUFHSFLRQHV� GH� IDFLOL�
GDG��DFWLWXGHV�� LQWHQFLRQHV�\�FRPSRUWDPLHQWRV�GH�DFRVR�D�
XVXDULRV� TXH� QR� SHUFLEHQ� OD� XWLOLGDG� GH� ODV� UHGHV� SDUD� VX�
GHIHQVD�� R� ELHQ� QR� KDQ� DSUHQGLGR� ODV� HVWUDWHJLDV� TXH� OHV�
SHUPLWDQ�LQKLELU�HO�DFRVR��GHQXQFLDU�DJUHVLRQHV�R�SUHYHQLU�
OD�YLROHQFLD�HQ�,QWHUQHW�\�HQ�ODV�UHGHV�VRFLDOHV�FRPR�HVFH�
QDULRV� SRWHQFLDOHV� SDUD� HO� DFRVR�� DJUHVLyQ� \� YLROHQFLD�
�+HUQiQGH]��&DUUHyQ��%XVWRV�\�*DUFtD���������\D�TXH�HVWDV�
WHFQRORJtDV�LQKLEHQ�OD�VROHGDG�FRQ�OD�LQWHUDFFLyQ�FRQWLQXD�
\�SHUPDQHQWH�GH�ORV�XVXDULRV�� 

0HWRGRORJtD� 

6H� UHDOL]y� XQD� LQYHVWLJDFLyQ� H[SORUDWRULD� FRQ� XQD� VH�
OHFFLyQ� LQWHQFLRQDO� GH� IXHQWHV� LQGL]DGDV� D� UHSRVLWRULRV�
WDOHV�FRPR�'LDOQHW��/DWLQGH[��3XEOLQGH[��5HGDO\F�\�6FLH�
OR��FRQVLGHUDQGR�HO�SHULRGR�GH������D�������DVt�FRPR�ODV�
SDODEUDV� FODYHV�� ³JREHUQDQ]D´�� ³FLEHUFXOWXUD´� \�
³HPSUHQGLPLHQWR´��YpDVH�7DEOD����� 

$�SDUWLU�GH� OD� WpFQLFD�'HOSKL��TXH�HVWD�RUJDQL]DGD�HQ��
��� VtQWHVLV� GH� FRQWHQLGRV�� ��� FRQWH[WXDOL]DFLyQ�GH� VLJQLIL�
FDGRV�� ��� FRPSDUDFLyQ� GH� HOHPHQWRV� \� ��� LQWHJUDFLyQ� GH�
H[WUDFWRV�� VH� FRQVWUX\y� XQD�PDWUL]� GH�GDWRV� FRQ� OD� ILQDOL�
GDG�GH�HVSHFLILFDU�OD�HVWUXFWXUD�GH�FDWHJRUtDV�\�VXEFDWHJR�
UtDV� TXH� IXHURQ� FDOLILFDGDV�SRU� MXHFHV�GH� DFXHUGR� FRQ��-��
SDUD�LQIRUPDFLyQ�GHVIDYRUDEOH����SDUD�LQIRUPDFLyQ�GHVYLQ�
FXODUOH� \� ��� SDUD� LQIRUPDFLyQ� IDYRUDEOH� D� OD� JREHUQDQ]D�
�YpDVH�7DEOD����� 

/RV�GDWRV�VH�SURFHVDURQ�HQ�HO�SDTXHWH�GH�DQiOLVLV�FXDOL�
WDWLYR�GH�GDWRV��4'$-0,11(5�SRU�VX�DFUyQLPR�HQ�LQJOpV�
YHUVLyQ������� 

5HVXOWDGRV� 

/D�7DEOD���PXHVWUD�ORV�YDORUHV�\�SURSLHGDGHV�HVWDGtVWL�
FDV�GHVFULSWLYDV�GH�ODV�FDWHJRUtDV�\�ODV�VXEFDWHJRUtDV�EXV�
FDGDV��VHOHFFLRQDGDV��FDOLILFDGDV�\�SURFHVDGDV�� 

/D� SULPHUD� FDWHJRUtD� GH� JREHUQDQ]D� VH� YLQFXOy� D� ODV�
VXEFDWHJRUtDV� GH� FRSUHVHQFLD�� QHJRFLDFLyQ�� FRQVHQVR� \�
UHVSRQVDELOLGDG�� OD� VHJXQGD� FDWHJRUtD� GH� FLEHUFXOWXUD� VH�
DVRFLy�FRQ�OD�XWLOLGDG��HVFDODELOLGDG��FRPSDWLELOLGDG��DFFH�
VLELOLGDG�\�SRUWDELOLGDG�� OD� WHUFHUD�FDWHJRUtD�GH�HPSUHQGL�
PLHQWR� VH� UHODFLRQy� FRQ� OD� H[SHULHQFLD�� YLVLyQ�� RSRUWXQL�
GDG��UHWR�\�FDSDFLGDG�� 

/D�)LJXUD���PXHVWUD�OD�HVWUXFWXUD�GH�FDWHJRUtDV�\�VXE�
FDWHJRUtDV�D�SDUWLU�GH�ODV�UHODFLRQHV�HVWDEOHFLGDV�HQ�HO�DQi�
OLVLV�SUHOLPLQDU�GH�FRQWLQJHQFLDV�� 

/D�SUHYDOHQFLD�GH�WUHV�FDWHJRUtDV�HQ�UHODFLyQ�D����VXE�
FDWHJRUtDV�DEUH� OD�GLVFXVLyQ�DFHUFD�GH�XQ�DQiOLVLV�PiV�HV�
WUXFWXUDO�HQ�HO�TXH�VHUtD�SRVLEOH�HVSHFLILFDU�OD�FDWHJRUtD�GHO�
HPSUHQGLPLHQWR� FRQ� ODV� FLQFR� VXEFDWHJRUtDV� GH� H[SHULHQ�
FLD��YLVLyQ��RSRUWXQLGDG��UHWR�\�FDSDFLGDG�� 

  0 ' $ &� &� &� 
6� ���� ���� ���� ń;�� ����������JO��S������Ņ     
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6� ���� ���� ����   ń;�� ����������JO��S������Ņ   

6� ���� ���� ����   ń;�� ����������JO��S������Ņ   

6� ���� ���� ����   ń;�� ����������JO��S������Ņ   

6� ���� ���� ����   ń;�� ����������JO��S������Ņ   

6� ���� ���� ����   ń;�� ����������JO��S������Ņ   

6�� ���� ���� ����     ń;�� ����������JO��S������Ņ 

6�� ���� ���� ����     ń;�� ����������JO��S������Ņ 

6�� ���� ���� ����     ń;�� ����������JO��S������Ņ 

6�� ���� ���� ����     ń;�� ����������JO��S������Ņ 

6�� ���� ���� ����     ń;�� ����������JO��S������Ņ 

7DEOD����'HVFULSWLYRV�GH�ORV�GDWRV� 

6� �6XEFDWHJRUtD��0� �0HGLD��'� �'HVYLDFLyQ�(VWiQGDU��$� �$VLPHWUtD��&� �&DWHJRUtD� 
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(Q�YLUWXG�GH�TXH�HO�HPSUHQGLPLHQWR�HV�OD�FDWHJRUtD�PiV�
GHOLPLWDGD�VH�LQILHUH�TXH�VXV�VXEFDWHJRUtDV�HVWDUtDQ�LQGLFD�
GDV� SRU� LQVWDQFLDV� GLFRWyPLFDV� GH� WRPD� GH� GHFLVLRQHV� HQ�
IXQFLyQ� GH� ODV� VLWXDFLRQHV� R� UHTXHULPLHQWRV� GHO� HQWRUQR�
PiV� LQPHGLDWR��(V�GHFLU�� OD�JREHUQDQ]D�GH� OD�FLEHUFXOWXUD�
HPSUHQGHGRUD�HV�XQD�HVWUXFWXUD�GH�FDWHJRUtDV�\�VXEFDWHJR�
UtDV� TXH� VH� HVSHFLILFDUtD� D� Vt�PLVPD� HQ� OD�PHGLGD� HQ� TXH�
VXE\DFH�LQIRUPDFLyQ�TXH�REOLJD�D�XQ�HPSUHQGLPLHQWR�SHU�
PDQHQWH�\�FRQVLVWHQWH�� 

&RQVLGHUDFLRQHV�ILQDOHV� 

(O�DSRUWH�GHO�SUHVHQWH�WUDEDMR�D�OD�OLWHUDWXUD�FRQVXOWDGD�
UDGLFD� HQ� OD� HVWUXFWXUDFLyQ� GH� FDWHJRUtDV� \� VXEFDWHJRUtDV�
UHODWLYDV� D� OD� JREHUQDQ]D� HQ� JHQHUDO� \� D� OD� FLEHUFXOWXUD�
HPSUHQGHGRUD� HQ� SDUWLFXODU�� DXQTXH� HO� WLSR� GH� HVWXGLR��
PXHVWUHR�\�DQiOLVLV�OLPLWDQ�ORV�UHVXOWDGRV�DO�HVFHQDULR�GH�OD�
LQYHVWLJDFLyQ��VXJLULHQGR�HO�HPSOHR�GH�PpWRGRV�\�WpFQLFDV�
PiV�VRILVWLFDGDV�FRPR�HO�DQiOLVLV�IDFWRULDO�� 

+HUQiQGH]�HW�DO����������GHPRVWUDURQ�OD�LQIOXHQFLD�GH�OD�
FLEHUFXOWXUD�HQ�OD�LQQRYDFLyQ�GHO�FRQRFLPLHQWR�HQ�OD�PHGL�
GD�HQ�TXH�HVWD�VH�DMXVWDED�D�ORV�UHTXHULPLHQWRV�GHO�HQWRUQR��
SDUWLFXODUPHQWH�D�OD�RSWLPL]DFLyQ�GH�ORV�SURFHVRV�� 

(Q�HO� SUHVHQWH� WUDEDMR� VH�KD�SURSXHVWR�XQD� HVWUXFWXUD�
FLyQ�GH�FDWHJRUtDV�\�VXEFDWHJRUtDV�FRQ� OD� ILQDOLGDG�GH�H[�
SORUDU�ODV�GLPHQVLRQHV�SRVLEOHV�GH�OD�JREHUQDQ]D�FRUSRUDWL�
YD�HQ�JHQHUDO�\�OD�FLEHUFXOWXUD�HQ�SDUWLFXODU�� 

9LOOHJDV� HW� DO��� ������� GHPRVWUDURQ� HO� HVWDEOHFLPLHQWR�
GH�XQ�JRELHUQR�FRUSRUDWLYR�D�SDUWLU�GH�OD�JHVWLyQ�GH�YDORUHV�
LQWDQJLEOHV� FRPR� HO� FDSLWDO� LQWHOHFWXDO� HQ� RUJDQL]DFLRQHV�
FUHDGRUDV�GHO�FRQRFLPLHQWR�\�HQ�DOLDQ]DV�HVWUDWpJLFDV�FRQ�
,QVWLWXFLRQHV�GH�(GXFDFLyQ�6XSHULRU�� 

(Q�HO�SUHVHQWH�HVWXGLR�VH�KD�HVWDEOHFLGR�XQD�HVWUXFWXUD�

FLyQ�GH�HOHPHQWRV�HQ�WRUQR�D�ORV�FXDOHV�HV�SRVLEOH�DGYHUWLU�
OD�SHUWLQHQFLD�GH�LQGDJDU�HQ�ODV�GLPHQVLRQHV�IRUPDWLYDV�GHO�
FDSLWDO�LQWHOHFWXDO�FRPR�HV�HO�FDVR�GHO�HPSUHQGLPLHQWR��OD�
RSWLPL]DFLyQ�\�OD�LQQRYDFLyQ�GH�ORV�SURFHVRV�\�ORV�SURGXF�
WRV�� 

3RU�FRQVLJXLHQWH��HV�PHQHVWHU�LQFOXLU�HQ�OD�HVWUXFWXUD�GH�
UHODFLRQHV�D�DO�HPSUHQGLPLHQWR�RULHQWDGR�SRU�OD�RSWLPL]D�
FLyQ�GH�ORV�UHFXUVRV�\�OD�LQQRYDFLyQ�GH�ORV�SURFHVRV�\D�TXH�
DPERV�VRQ�LQKHUHQWHV�D�OD�IRUPDFLyQ�HO�FDSLWDO�LQWHOHFWXDO�\�
HO� SURFHVDPLHQWR� GH� LQIRUPDFLyQ� D� WUDYpV� GH� WHFQRORJtDV��
GLVSRVLWLYRV�\�UHGHV�HOHFWUyQLFDV�� 

5HIHUHQFLDV 

$OPDKDPLG�� 6��� 0F$GPDV�� $��� .DODOGHK�� 7�� \� $OVD�� 7��
��������7KH� UHODWLRQVKLSV�EHWZHHQ�SHUFHLYHG�XVHIXOQHVV��
SHUFHLYHG�HDVH�RI�XVH��SHUFHLYHG�LQIRUPDWLRQ�TXDOLW\��DQG�
LQWHQWLRQ� WKH� XVH� H-JRYHUQPHQW�� -RXUQDO� RI� WKHRUHWLFDO�
DQG�DSSOLHG�LQIRUPDWLRQ�WHFKQRORJ\�������-�� 

%DNDEXOLQGL�� )�� �������� 'RHV� XVH� RI� ,&7� UHODWH� ZLWK� WKH�
ZD\�LW�LV�SHUFHLYHG"�(YLGHQFH�IURP�0HNHUHUH�XQLYHUVLW\��
,QWHUQDWLRQDO� -RXUQDO� RI� &RPSXWLQJ� DQG� ,&7� 5HVHDUFK��
�����-�� 

%L]HU��*���/DUVHQ��-��\�3HWW\��5�� ��������([SORULQJ� WKH�YD�
OHQFH�IUDPLQJ�HIIHFW��QHJDWLYH�IUDPLQJ�HQKDQFHV�DWWLWXGH�
VWUHQJWK��3ROLWLFDO�SV\FKRORJ\��������-�� 

&DPSEHOO��(��\�6PDOOLQJ��6����������$PHULFDQ�,QGLDQV�DQG�
%XOO\LQJ�LQ�VFKRRO��-RXUQDO�RI�LQGLJHQRXV�VRFLDO�GHYHORS�
PHQW������-�� 

&DUGRQ��0���*UHJRLUH��'��� 6WHYHQV��&�� \� 3DWHO�� 3�� ��������
0HDVXULQJ� HQWUHSUHQHXULDO� SDVVLRQ�� FRQFHSWXDO� IRXQGD�
WLRQV�DQG�VFDOH�YDOLGDWLRQ��-RXUQDO�RI�EXVLQHVV�YHQWXULQJ��
�������-��� 

)LJXUD����(VWUXFWXUD�FDWHJRULDO�\�VXEFDWHJRULDO�H[SORUDWRULD��)XHQWH��(ODERUDGD�FRQ�ORV�GDWRV�GHO�HVWXGLR� 

6� �6XEFDWHJRUtD��&� �&DWHJRUtD��ņ�UHODFLyQ��Ƒ�,QGLFDGRU��ż�'LPHQVLyQ 
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&KLWDUURQL��$����������5HVSRQVDELOLGDG�VRFLDO�HPSUHVDULDO��
¢8QD�WUDVODFLyQ�GH�ORV�SULQFLSLRV�FRRSHUDWLYRV�DO�iPELWR�
GH�ODV�HPSUHVDV�FRPHUFLDOHV"�(QIRTXHV��������-�� 

&KXR�� <-+��� 7VDL�� &-+��� /DQ�� <-/�� \� 7VDL�� &-6�� ��������
7KH� HIIHFW� RI� RUJDQL]DWLRQDO� VXSSRUW�� VHOI-HIILFDF\� DQG�
FRPSXWHU� DQ[LHW\� RQ� WKH� XVDJH� LQWHQWLRQ� RI� H–OHDUQLQJ�
V\VWHP�LQ�KRVSLWDO��$IULFDQ�MRXUQDO�RI�EXVLQHVV�PDQDJH�
PHQW���������-���� 

'DQHV��6�� \� -X\RXQJ�� -�� ��������&RSUHQHXUDO� LGHQWLW\�GH�
YHORSPHQW�GXULQJ�QHZ�YHQWXUH�FUHDWLRQ��-RXUQDO�RI�IDPL�
O\�EXVLQHVV�PDQDJHPHQW�������-�� 

'DYLV��)����������8VHU�DFFHSWDQFH�RI�LQIRUPDWLRQ�WHFKQRO�
RJ\��V\VWHPV�FKDUDFWHULVWLFV��XVHU�SHUFHSWLRQ�DQG�EHKDY�
LRUDO� LPSDFWV�� ,QWHUQDWLRQDO� MRXUQDO� RI� PDQ� PDFKLQH�
VWXGLHV��������-����� 

'L�5XVVR��'�� \�'RXJODV��0�� �������� 7KH� YDOLGLW\� RI� WKH�
WHFKQRORJ\� DFFHSWDQFH� PRGHO� LQ� FRODERUDWLRQ� V\VWHP�
VRIWZDUH��%XVLQHVV�DQG�PDQDJHPHQW�UHYLHZV������-� 

*DUFtD��&���5LYHUR��$��*��\�$JXLODU��-��$����������(QFXDGUH�
GH� UHGHV�GLJLWDOHV� HQ� WRUQR� D� YDORUHV�PLOOHQQLDOV� HQ� ORV�
VLVPRV��6�\���6��7ODWHPRDQL��������-���� 

*URVKHN�� -�� ��������0HGLD�� LQVWDELOLW\�� D� GHPRFUDF\�� H[�
DPLQLQJ� WKH� JUDQJHU� FDXVDO� UHODWLRQVKLSV� RI� WKH� ����
FRXQWULHV� IURP� ����-������ -RXUQDO� RI� FRPPXQLFDWLRQ��
��������-���� 

*X�� 0�� \� *ROGIDUE�� %�� �������� $IIHFW� DQG� WKH� IUDPLQJ�
HIIHFW�ZLWWLQJ�LQGLYLGXDOV�RYHU�WLPH��ULVN�WDNLQJ�LQ�D�G\�
QDPLF�LQYHVWPHQW�VLPXODWLRQ��$FDGHPLF�RI�PDQDJHPHQW�
MRXUQDO���������-��� 

+DOODN�� 5��� %URZQ�� *�� \� /LQGVD\�� 1�� �������� 7KH� SODFH�
LGHQWLW\�SHUIRUPDQFH�UHODWLRQVKLSV�DPRQJ�WRXULVP�HQWUH�
SUHQHXUV��D�VWUXFWXUDO�HTXDWLRQ�PRGHOLQJ�DQDO\VLV��7RXU�
LVP�PDQDJHPHQW���������-��� 

+D]OLQD�� 1��� 0RKG�� $�� \� 5RKDLGD�� 6�� �������� 1XUWXULQJ�
LQWUDSUHQHXUVKLS�WR�HQKDQFH�MRE�SHUIRUPDQFH��WKH�UROH�RI�
SUR-LQWUDSUHQHXUVKLS�RUJDQL]DWLRQDO�DUFKLWHFWXUH��-RXUQDO�
RI�LQQRYDWLRQ�PDQDJHPHQW�LQ�VPDOO�	�PHGLXP�HQWUHSULV�
HV������-� 

+HH��'��\�0F�'DQLHO��6����������8VLQJ�DQ�H[WHQGHG�7HFK�
QRORJ\� $FFHSWDQFH� 0RGHO� LQ� H[SORULQJ� DQWHFHGHQWV� WR�
DGRSWLQJ� IDQWDV\� VSRUWV� OHDJXH� ZHEVLWHV�� ,QWHUQDWLRQDO�
MRXUQDO�RI�VSRUW�PDUNHWLQJ�	�VSRQVRUVKLSV���������-��� 

+HUQiQGH]�� -��� &DUUHyQ�� -��� %XVWRV�� -�� 0�� \� *DUFtD�� &��
�������� 0RGHOR� GH� FLEHUFXOWXUD� RUJDQL]DFLRQDO� HQ� OD�
LQQRYDFLyQ� GHO� FRQRFLPLHQWR�� 9LVLyQ� JHUHQFLDO�� �������
���-��� 

+VXDQ��<���+VX��&���6KDQ��5�� \�0LQJ��&�� ��������7KH�HI�
IHFWV� RI� ZHEVLWH� WUXVW�� SHUFHLYHG� HDVH� RI� XVH�� DQG� SHU�
FHLYHG� XVHIXOQHVV� RQ� FRQVXPHU� RQ� OLQH� ERRNLQJ� LQWHQ�
WLRQ�� (YLGHQFH� IURP� 7DLZDQ� %�%� VHFWRU�� /LIH� VFLHQFH�
MRXUQDO����������-���� 

-DODO�� $���0DU]RRM�� -�� \� 1DEL�� +�� �������� (YDOXDWLQJ� WKH�
LPSDFWV�RI�RQOLQH�EDQNLQJ�IDFWRUV�RI�PRWLYDWLQJ�WKH�SUR�
FHVV�RI�H-EDQNLQJ��-RXUQDO�RI�PDQDJHPHQW�RI�D�VXVWDLQD�
ELOLW\�������-�� 

-\RWL�� -�� \� -\RWL� 6�� �������� )DFWRUV� DIIHFWLQJ� RULHQWDWLRQ�
DQG� VDWLVIDFWLRQ�RI�ZRPHQ�HQWUHSUHQHXUV� LQ� UXUDO� ,QGLD��
$QQDOV�RI�LQQRYDWLRQ�HQWUHSUHQHXUVKLSV������-� 

.DEHHU�� $�� \� 0XKDPPDG�� $�� �������� )DFWRUV� DIIHFWLQJ�
DGRSWLQJ�LQ�PRELOH�EDQNLQJ�LQ�3DTXLVWDQ��(PSLULFDO�HYL�
GHQFH��,QWHUQDWLRQDO�MRXUQDO�DQG�UHVHDUFK�LQ�EXVLQHVV�DQG�
VRFLDO�VFLHQFH�������-�� 

.RWDPDQ�� +�� �������� 7XUNLVK� HDUO\� FKLOGKRRG� HGXFDWRUV�

VHQVH� RI� WHDFKHU� HIILFDF\�� (GXFDWLRQ� 	� SV\FKRORJ\�� ���
���-��� 

.XSF]\QVNL��/���0XQGL��0��\�*UHHQ��0����������7KH�SUHY�
DOHQFH� RI� F\EHUEXOO\LQJ� DPRQJ� HWQKLFJURXSV� RI� KLJK�
VFKRRO� VWXGHQWV�� ,QWHUQDWLRQDO� MRXUQDO� RI� HGXFDWLRQDO� UH�
VHDUFK�������-�� 

/DQLHU�� -�� �������� /HDGHUVKLS� DQG� RUJDQL]DWLRQDO� WKHRU\�
G\QDPLFV� EHWZHHQ� PLGGOH� PDUNHW� SULYDWH� HTXLW\� IRUPV�
DQG� WKH� SRUWIROLR� FRPSDQLHV� WKH\� FRQWURO�� -RXUQDO� RI�
SUDFWLFDO�FRQVXOWLQJ������-�� 

/RQJ��+�� ��������7KH�UHODWLRQVKLSV�DPRQJ� OHDUQLQJ�RULHQ�
WDWLRQ�� PDUNHW� RULHQWDWLRQ�� HQWUHSUHQHXULDO� RULHQWDWLRQ��
DQG�ILUP�SHUIRUPDQFH��0DQDJHPHQW�5HYLHZ��������-�� 

0DR��<���5LFKWHU��0���%XUQV��.��\�&KDZ��-����������+RPH�
OHVVQHVV�FRYHUDJH�� VRFLDO� UHDOLW\�� DQG�PHGLD�RZQHUVKLSV��
FRPSDULQJ� D� QDWLRQDO� QHZVSDSHU�ZLWK� WR� UHJLRQDO� QHZV�
SDSHUV�LQ�&DQDGD��0DVV�FRPPXQLFDWLRQ�	�MRXUQDOLVP�����
�-� 

0HKUD��9��\�2PLGLDQ��)�� ��������3UHGLFWLQJ�IDFWRUV�DIIHFW�
LQJ� XQLYHUVLW\� VWXGHQW¶V� DWWLWXGHV� WR� DGRSW� H-OHDUQLQJ� LQ�
XVLQJ�7HFKQRORJ\�$FFHSWDQFH�0RGHO��,QWHUQDWLRQDO�MRXU�
QDO�RI�QHZ�WUHQGV�LQ�HGXFDWLRQ�RI�WKHLU�LPSOLFDWLRQV�������
-�� 

0XWHQJH]DQZD�� 0�� \� )XQJDL�� 0�� �������� 6RFLR-
GHPRJUDSKLF� IDFWRUV� LQIOXHQFLQJ� DGRSWLRQ� RI� ,QWHUQHW�
EDQNLQJ� LQ� =LQEDEZH�� -RXUQDO� RI� VXVWDLQDEOH� GHYHORS�
PHQW�LQ�$IULFD���������-��� 

1LVEHW��(���6WR\FKHII��(��\�3HDUFH��.����������,QWHUQHW�XVH�
DQG� GHPRFUDWLF� GHPDQG�� D� PXOWLQDWLRQDO�� PXOWLQLYHO�
PRGHO�RI�,QWHUQHW�XVH�DQG�FLWL]HQ�DWWLWXGHV�DERXW�GHPRF�
UDF\��-RXUQDO�RI�FRPPXQLFDWLRQ���������-��� 

3HSSHU��:���$LNHQ��0��\�*DUQHU��%����������8VHIXOQHVV�DQG�
XVDELOLW\�RI�D�PXOWLOLQJXDO�PHHWLQJ�V\VWHP��*OREDU� MRXU�
QDO�RI�FRPSXWHU�VFLHQFH�DQG�WHFKQRORJ\��������-�� 

5DPD\DK�� 7�� \� ,JQDWLXV�� -�� �������� ,QWHQWLRQ� WR� VKRS� RQ�
OLQH��7KH�PHGLDWLQJ�UROH�RI�SHUFHLYHG�HDVH�RI�XVH��0LGGOH�
(DVW�MRXUQDO�RI�VFLHQWLILF�UHVHDUFK��������-��� 

5DQWH��<��\�:DURNND��$����������7KH�LQWHUUHODWLYH�QH[XV�RI�
LQGLJHQRXV� HFRQRPLF� JURZWK� DQG� VPDOO� EXVLQHVV� GHYHO�
RSPHQW��GR�ORFDO�FXOWXUH��JRYHUQPHQW�UROH��DQG�HQWUHSUH�
QHXULDO� EHKDYLRU� SOD\� WKH� UROH"� -RXUQDO� RI� LQQRYDWLRQ�
PDQDJHPHQW�LQ�VPDOO�	�PHGLXP�HQWHUSULVHV�������-�� 

5HHG�� (�� \�:ROQLDN�� *�� �������� 'LDJQRVLV� RU� GHWHUPLQD�
WLRQ��DVVHVVPHQW�H[SODLQHG�WKURXJK�+XPDQ�&DSLWDO�7KHR�
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-��� 
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6DJR��%����������)DFWRUV�LQIOXHQFLQJ�VRFLDO�PHGLD�DGRSWLRQ�
DQG� IUHTXHQF\� RI� XVH�� $QG� H[DPLQDWLRQ� RI� )DFHERRN��
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6KDKHHQ�� <�� �������� 7KH� SHUFHLYHG� XVHIXOQHVV� RI� LQIRU�
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MRXUQDO��������-��� 
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EHKDYLRUDO� LQWHQWLRQ� WR� XVH� DQ� H-SRUWIROLR� V\VWHP��$XV�
WUDODVLDQ�MRXUQDO�RI�HGXFDWLRQDO�WHFKQRORJ\���������-��� 

6LPVHN�� $�� �������� 7KH� UHODWLRQVKLSV� EHWZHHQ� FRPSXWHU�
DQ[LHW\�DQG�FRPSXWHU�VHOI�HIILFDF\��&RQWHPSRUDU\�HGXFD�
WLRQDO�WHFKQRORJ\��������-��� 

6XPPHU��/�� ��������7KH�7KHRU\�RI�3ODQQHG�%HKDYLRU�DQG�
WKH� LPSDFW� RI� SDVW� EHKDYLRU�� ,QWHUQDWLRQDO� EXVLQHVV� 	�
HFRQRPLFV�UHVHDUFK�MRXUQDO��������-��� 

7HK��3���&KRQJ��&���<RQJ��&��\�<HZ��6����������,QWHUQHW�VHOI
–HIILFDF\�� FRPSXWHU� VHOI–HIILFDF\�� DQG� FXOWXUDO� IDFWRU� RQ�
NQRZOHGJH�VKDULQJ�EHKDYLRU��$IULFDQ�MRXUQDO�RI�EXVLQHVV�
PDQDJHPHQW���������-���� 

7HNHKHU�� 6�� �������� 0DWKHPDWLFV� WHDFKHU� HGXFDWRU¶V� DQG�
SUHVHUYLFH� WHDFKHU¶V� EHOLHIV� DERXW� WKH� XVH�RI� WHFKQRORJ\�
LQ� WHDFKLQJ� LQ�$IULFDQ�XQLYHUVLW\�� ,QWHUQDWLRQO� MRXUQDO�RI�
LQQRYDWLYH�LQWHUGLVFLSOLQDU\�UHVHDUFK�������-�� 

7KLUXFKHOYL�� $�� \� .RWHHVZDUL�� 6�� �������� $� FRQFHSWXDO�
IUDPHZRUN�RI�HPSOR\HHV¶�FRQWLQXDQFH�LQWHQWLRQ�WR�XVH�RI�
H-OHDUQLQJ�V\VWHP��$VLDQ� MRXUQDO�RI� UHVHDUFK� LQ�EXVLQHVV�
HFRQRPLF�DQG�PDQDJHPHQW������-� 
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%DUUHUD��$���6DQGRYDO��)��5��\�*DUFtD��&����������*RYHUQ�
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:DQJ��'��\�+X\QK��4����������$Q�DVVHVVPHQW�RI�WKH�UROH�RI�
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:LUWK�� :��� 0DWWKHV�� -��� 6FKHPHU�� &��� :HWWVWHLQ�� 0���
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GLD��DQG�WKH�SXEOLF��-RXUQDOLVP�	�PDVV�PHGLD�FRPPXQL�
FDWLRQ���������-��� 

<XDQJLRQ��<����������7KH�LPSDFW�RI�VWURQJ�WLHV�RQ�HQWUHSUH�
QHXULDO�LQWHQWLRQ��$Q�HPSLULFDO�VWXG\�EDVHG�RQ�WKH�PHGL�
DWLQJ� UROH� RI� VHOI-HIILFDF\�� -RXUQDO� HQWUHSUHQHXUVKLS�� ���
���-��� 

=DLGHO��0��\�=KX��'�� ��������8WLOL]DWLRQ�RI� WHFKQLFDO�VXS�
SRUW�E\�LQVWUXFWRUV�LQ�FRPSXWHU�VXSSRUWHU�OHDUQLQJ��,QWHU�
QDWLRQDO�MRXUQDO�RI�DUWV�DQG�VFLHQFHV��������-�� 

=DPLUL��0���0DKDPHG��6��\�%DTXWD\DQ��6����������([SORU�
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