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(O�HVSDFLR�GH�WUDEDMR�PDWHPiWLFR�\�OD�VLWXDFLyQ�HVSHFtILFD
GH�OD�PDWHPiWLFD�IXQFLRQDO��XQ�HMHUFLFLR�GH�GLiORJR

7KH�PDWKHPDWLFDO�ZRUNVSDFH�DQG�WKH�VSHFLILF�VLWXDWLRQ
RI�WKH�IXQFWLRQDO�PDWKHPDWLF��D�GLDORJXH�H[HUFLVH

'DYLG�=DOGtYDU�5RMDV��&ODXGLD�&HQ�&KH��(GXDUGR�%ULFHxR�6ROtV�
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5(680(1
,QYHVWLJDFLRQHV�HQ�0DWHPiWLFD�(GXFDWLYD�UHVDOWDQ�DVSHFWRV
GH�OD�QDWXUDOH]D�GHO�FRQRFLPLHQWR�PDWHPiWLFR�\�VX�DSUHQGL]DMH�
VHJ~Q�OD�SDUWLFXODULGDG�GH�VX�REMHWR�GH�HVWXGLR��(O�LQWHUpV�HV
H[SRQHU�XQD�LQYHVWLJDFLyQ�VRFLRHSLVWHPROyJLFD�TXH�FRQVLGHUD
TXH�D�WUDYpV�GH�OD�6LWXDFLyQ�(VSHFLILFD�HV�SRVLEOH�JHQHUDU�
DSUHQGL]DMHV��3RU�HOOR�VH�FRQVLGHUy�UHDOL]DU�XQ�HMHUFLFLR�GH
GLiORJR�HQWUH�HO�(VSDFLR�GH�7UDEDMR�0DWHPiWLFR�\�GH�6LWXDFLyQ
(VSHFtILFD��/D�ILQDOLGDG�HV�UHIOH[LRQDU�VXV�GHVDUUROORV�HQ�WpUPLQRV
GH�VXV�IXQFLRQDOLGDGHV�D�WUDYpV�GH�WUHV�HMHV�GH�DQiOLVLV��OD
FRQFHSFLyQ�GH�VXMHWR�TXH�FDGD�XQD�PDQLILHVWD��HO�FRQWHQLGR
PDWHPiWLFR�TXH�VH�DSUHQGH�\�OD�FRQVLGHUDFLyQ�GHO�SURFHVR�GH
DSUHQGL]DMH��(OOR�QRV�SHUPLWH�HVWDEOHFHU�HO�GLiORJR�HQWUH�ODV
QRFLRQHV�PHQFLRQDGDV�TXH��DXQTXH�WLHQHQ�QDWXUDOH]DV�GLIHUHQWHV�
LQWHQWDQ�FDUDFWHUL]DU�\�DQDOL]DU�VLVWHPiWLFDPHQWH�OD�SURGXFFLyQ
GH�ORV�HVWXGLDQWHV�H�LQWHUYHQLU�HQ�HO�VLVWHPD�GLGiFWLFR�

$%675$&7
5HVHDUFK�LQ�0DWKHPDWLFV�(GXFDWLRQ�KLJKOLJKWV�DVSHFWV�RI�WKH�
QDWXUH�RI�PDWKHPDWLFDO�NQRZOHGJH�DQG�LWV�OHDUQLQJ��DFFRUGLQJ�WR
WKH�SHFXOLDULW\�RI�LWV�REMHFW�RI�VWXG\��7KH�LQWHUHVW�LV�WR�H[SODLQ�D
VRFLRHSLVWHPRORJLF�UHVHDUFK�ZKLFK�FRQVLGHUV�WKDW�LW�LV�SRVVLEOH
WR�FUHDWH�OHDUQLQJ�WKURXJK�6SHFLILF�6LWXDWLRQ��%HFDXVH�RI�WKDW�
FRQGXFWLQJ�D�FRQYHUVDWLRQ�H[HUFLVH�EHWZHHQ�0DWKHPDWLFDO
:RUNLQJ�6SDFH�DQG�6SHFLILF�6LWXDWLRQ�ZDV�FRQVLGHUHG��7KH
SXUSRVH�LV�WR�WKLQN�DERXW�LWV�GHYHORSPHQWV�LQ�WHUPV�RI�LWV
IXQFWLRQDOLWLHV�WKURXJK�WKUHH�D[HV�RI�DQDO\VLV��WKH�FRQFHSWLRQ�RI�
VXEMHFW�ZKLFK�HDFK�RQH�VKRZV��WKH�PDWKHPDWLFDO�FRQWHQW�ZKLFK
LV� OHDUQHG�DQG�WKH�FRQVLGHUDWLRQ�RI� OHDUQLQJ�SURFHVV��7KDW
DOORZV�XV�WR�HVWDEOLVK�WKH�FRQYHUVDWLRQ�EHWZHHQ�WKH�PHQWLRQHG�
QRWLRQV�WKDW��DOWKRXJK�WKH\�KDYH�GLIIHUHQW�QDWXUHV��WKH\�WU\�WR
SRUWUD\�DQG�DQDO\]H�WKH�SURGXFWLRQ�RI�VWXGHQWV�DQG�LQWHUYHQH�LQ
WKH�HGXFDWLRQDO�V\VWHP�

5HOLPH��������������,,������������5HFHSFLyQ��(QHUR������������$FHSWDFLyQ��'LFLHPEUH����������
'2,�����������UHOLPH���������� OL

3$/$%5$6�&/$9(�
� 0DWHPiWLFD�IXQFLRQDO
� 5HVLJQLILFDFLyQ
� 6LWXDFLyQ�HVSHFtILFD
� (VSDFLR�GH�WUDEDMR
PDWHPiWLFR

.(<�:25'6�
� )XQFWLRQDO�PDWKHPDWLFV
� 5HVLJQLILFDWLRQ
� 6SHFLILF�VLWXDWLRQ
� 0DWKHPDWLFDO�ZRUNLQJ�
VSDFH
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5(6802
'LYHUVDV�SHVTXLVDV�HP�'LGiWLFD�GH�0DWHPiWLFD�UHVVDOWDP
RV�DVSHFWRV�GD�QDWXUH]D�GR�FRQKHFLPHQWR�PDWHPiWLFR�H�VXD
DSUHQGL]DJHP�� GH� DFRUGR� FRP� D� SDUWLFXODULGDGH� GH� VHX
REMHWR�GH�HVWXGR��,QWHUHVVD�QRV�H[SRU�XPD�LQYHVWLJDomR�VyFLR�
HSLVWHPROyJLFD�FRQVLGHUDQGR�TXH�DWUDYpV�GH�XPD�VLWXDomR
HVSHFtILFD�p�SRVVtYHO�JHUDU�DSUHQGL]DJHQV��3DUD�LVWR��ID]�VH
QHFHVViULR�R�H[HUFtFLR�GH�XP�GLiORJR�HQWUH�DV�QRo}HV�GH
HVSDoR�GH�WUDEDOKR�PDWHPiWLFR�H�D�VLWXDomR�HVSHFtILFD�FRP�D
ILQDOLGDGH�GH�UHIOHWLU�VREUH�HVVDV�QRo}HV�H�VHX�GHVHQYROYLPHQWR
HP�WHUPRV�GH�IXQFLRQDOLGDGHV��&RQVLGHUDPRV�WUrV�GRPtQLRV�GH
DQiOLVH�� D� FRQFHSomR� TXH� R� VXMHLWR�PDQLIHVWD� HP� DPEDV
DSUR[LPDo}HV��VREUH�R�FRQWH~GR�PDWHPiWLFR�GD�DSUHQGL]DJHP
H�VREUH�FRPR�FRQVLGHUDP�R�TXH�RFRUUH�GXUDQWH�R�SURFHVVR
GH�DSUHQGL]DJHP��,VVR�QRV�SHUPLWH�HVWDEHOHFHU�XP�GLiORJR�HQWUH
DV�QRo}HV�PHQFLRQDGDV��PHVPR�TXH�HODV�VHMDP�GH�QDWXUH]DV
GLIHUHQWHV��QD�WHQWDWLYD�GH�FDUDFWHUL]DU�H�DQDOLVDU�VLVWHPDWLFDPHQWH
D�SURGXomR�GRV�HVWXGDQWHV�H�LQWHUIHULU�QR�VLVWHPD�GLGiWLFR�

5e680e
'HV�UHFKHUFKHV�HQ�'LGDFWLTXH�GHV�PDWKpPDWLTXHV�PHWWHQW�HQ
YDOHXU�GHV�DVSHFWV�j�SURSRV�GH�OD�QDWXUH�GHV�FRQQDLVVDQFHV
PDWKpPDWLTXHV�HW�OHXU�DSSUHQWLVVDJH��VHORQ�OD�SDUWLFXODULWp�GH
VRQ�REMHW�G¶pWXGH��1RXV�SUpVHQWRQV�LFL�XQH�UHFKHUFKH�VRFLR�
pSLVWpPRORJLTXH�PRQWUDQW�TX¶LO�HVW�SRVVLEOH�SURPRXYRLU�GHV
DSSUHQWLVVDJHV�j�SDUWLU�G¶XQH�VLWXDWLRQ�VSpFLILTXH��3RXU�FHWWH
UDLVRQ�RQ�D�FRQVLGpUp�IDLUH�GLDORJXHU�OHV�QRWLRQV�(VSDFH�GH�7UDYDLO
0DWKpPDWLTXH�HW�6LWXDWLRQ�6SpFLILTXH��/¶REMHFWLI�HVW�GH�UpIOpFKLU
VXU�OHXUV�GpYHORSSHPHQWV�HQ�WHUPHV�GH�OHXUV�IRQFWLRQQDOLWpV
G¶DSUqV�WURLV�D[HV�G¶DQDO\VH��OD�FRQFHSWLRQ�GX�VXMHW�PDQLIHVWpH�SDU
FKDFXQH�G¶HOOHV��OH�FRQWHQX�PDWKpPDWLTXH�TX¶RQ�SHXW�DSSUHQGUH
HW�OHV�FRQVLGpUDWLRQV�VXU�OH�SURFHVVXV�G¶DSSUHQWLVVDJH��&HOD
QRXV�SHUPHW�G¶pWDEOLU�XQ�GLDORJXH�HQWUH�OHV�QRWLRQV�PHQWLRQQpHV
FDU�� PrPH� D\DQW� GHV� QDWXUHV� GLIIpUHQWHV�� HOOHV� HVVDLHQW
GH�FDUDFWpULVHU�HW�G¶DQDO\VHU�V\VWpPDWLTXHPHQW�OD�SURGXFWLRQ�GHV
pOqYHV�HW�G¶LQIOXHU�VXU�OH�V\VWqPH�pGXFDWLI�

�����,QWURGXFFLyQ

/ D�6RFLRHSLVWHPRORJtD�FRQILHUH�D� OD�DFWLYLGDG�KXPDQD�OD�IXQFLyQ�GH�
OD�SURGXFFLyQ�GH�ORV�REMHWRV�PDWHPiWLFRV��&DQWRUDO�	 )DUIiQ��������
&RUGHUR���������SRU�OR�TXH�DWLHQGH�D�DTXHOODV�SUiFWLFDV�TXH�SURGXFHQ�

R�IDYRUHFHQ�WDOHV�REMHWRV��(O�pQIDVLV�HVWi�HQ�PRGHODU�HO�SDSHO�GH�OD�SUiFWLFD�
VRFLDO FRPR�JHQHUDGRUD�GH�FRQRFLPLHQWR�PDWHPiWLFR�FRQ�OD�LQWHQFLyQ�GH�GLVHxDU�\�

0276�&/e6�
� $QDO\VH�IRQFWLRQQHOOH
� 5HVLJQLILFDWLRQ
� 6LWXDWLRQ�VSpFLILTXH
� (VSDFH�GH�7UDYDLO�
0DWKpPDWLTXH

3$/$95$6�&+$9(�
� 0DWHPiWLFD�IXQFLRQDO
� 5HVVLJQLILFDomR
� 6LWXDomR�HVSHFtILFD
� (VSDoR�GH�WUDEDOKR
PDWHPiWLFR
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SURSRQHU VLWXDFLRQHV�HVSHFtÀ�FDV�TXH�LQWHUYHQJDQ�HQ�HO�VLVWHPD�GLGiFWLFR��&DQWRUDO�
)DUIiQ��/H]DPD�	�0DUWtQH]�6LHUUD���������(Q�HVWH�VHQWLGR��VH SUREOHPDWL]D�HO�VDEHU
PDWHPiWLFR��FRQIURQWDQGR�ODV�PDWHPiWLFDV�HVFRODUHV�²TXH�GLFWDQ�OR�TXH�VH�GHEH
DSUHQGHU²�FRQ�ODV�SUiFWLFDV�VRFLDOHV�TXH�QRUPDQ�OD�FRQVWUXFFLyQ�GH�FRQRFLPLHQWR��
7DOHV�SUiFWLFDV�VRQ�LGHQWLÀ�FDGDV�\�UHFRQRFLGDV�D�WUDYpV�GH�ORV�XVRV�GHO�FRQRFLPLHQWR
HQ�GLIHUHQWHV�HVFHQDULRV��\D�VHDQ�KLVWyULFRV��SURIHVLRQDOHV�R�HVFRODUHV�FRQ�
SURSXHVWDV�GLGiFWLFDV�QR�FRQYHQFLRQDOHV��%XHQGtD�	�0RQWLHO���������SRU�OR�TXH�VH
UHFRQRFH�OD�QDWXUDOH]D�GH�ORV�HVFHQDULRV�FRPR�SDUWH�GH�ODV�H[SOLFDFLRQHV�WHyULFDV��
(Q�HVWH�VHQWLGR��VH�FRQVLGHUD�TXH�OD�SUiFWLFD�VRFLDO�HV�OD�TXH�UHJXOD�\�QRUPD�OD�
DFWLYLGDG�GH�ORV�LQGLYLGXRV�\�JHQHUD�FRQRFLPLHQWR�PDWHPiWLFR�HQ�LQVWLWXFLRQHV��
SXHV�HV�DKt�HQ�GRQGH�ODV�DFFLRQHV�WHQGUiQ�VLJQLILFDGRV�SURSLRV�H�LQWHQFLyQ��OR
TXH�SURSLFLD�XQ�UHGLVHxR�GHO�GLVFXUVR�PDWHPiWLFR�HVFRODU�

(Q�ODV�LQYHVWLJDFLRQHV�VRFLRHSLVWHPROyJLFDV�VH�FRQIRUPD�OD�HYLGHQFLD�HPStULFD
DO�HQWHQGHU�OD�IXQFLyQ�GH�OD�SUiFWLFD�VRFLDO�HQ�OD�SURGXFFLyQ�GH�FRQRFLPLHQWR�
PDWHPiWLFR�HQ�XQ�SURFHVR�LQVWLWXFLRQDO�HVSHFtILFR��8Q�HMHPSOR�HV�HO�HVFRODU��
HQ�GRQGH�SRU�PHGLR�GH�DFHUFDPLHQWRV�GLGiFWLFRV�QR�WUDGLFLRQDOHV�VH�SURSRQH�
GRWDU�GH�VLJQLÀ�FDGRV�DO�VDEHU�PDWHPiWLFR�D�WUDYpV�GH�VX�XVR��3DUD�WDO�HIHFWR�
VH�FRQVWUX\HQ�PDUFRV�GH�UHIHUHQFLD�FRPSXHVWRV�GH�GLYHUVDV�FDWHJRUtDV�GHO�
FRQRFLPLHQWR�PDWHPiWLFR�TXH�H[KLEHQ�OD�IXQFLRQDOLGDG�D�WUDYpV�GH�DFWLYLGDGHV�
TXH�SURPXHYHQ�VX�XVR�\�GHVDUUROOR�D�SDUWLU�GH�XQD�VLWXDFLyQ�HVSHFtÀ�FD��(V�HQ�pVWD�HQ
GRQGH�VH�´PDWHULDOL]Dµ�\�VH�KDFH�SDOSDEOH�OD�IXQFLyQ�GH�ODV�SUiFWLFDV�VRFLDOHV
HQ�OD�FRQVWUXFFLyQ�GH�FRQRFLPLHQWR�PDWHPiWLFR�

(QWRQFHV��HQ�OD�LQYHVWLJDFLyQ�VRFLRHSLVWHPROyJLFD�VH�SURSRQH�OD�VLWXDFLyQ�
HVSHFtILFD�SDUD�GRWDU�GH�VLJQLILFDFLyQ�DO�VDEHU�PDWHPiWLFR��3RU�RWUR�ODGR��
HO�(VSDFLR�GH�7UDEDMR�0DWHPiWLFR��(70��TXH�IRUPXOD�.X]QLDN���������HV�XQ�
DPELHQWH�RUJDQL]DGR�TXH�SHUPLWH�HO�WUDEDMR�GHO�DOXPQR�SDUD�OD�UHVROXFLyQ�GH�
SUREOHPDV�PDWHPiWLFRV�FRQ�OD�DUWLFXODFLyQ�GH�GRV�QLYHOHV��XQR�HSLVWHPROyJLFR
\�RWUR�FRJQLWLYR� DUWLFXODGRV�SRU�PHGLR�GH�XQ�SURFHVR�GH�JpQHVLV��(O�SULPHUR�VH
FHQWUD�HQ�OR�TXH�FRQIRUPD�HO�FRQWHQLGR�PDWHPiWLFR��HV�GHFLU��HQ�HO�FRQFHSWR�
PDWHPiWLFR�TXH�VHUi�HQVHxDGR�\�DSUHQGLGR��PLHQWUDV�TXH�HO�VHJXQGR�QLYHO�GD�
FXHQWD�GH�FyPR�ORV�DOXPQRV�VH�DSURSLDQ�GH�FRQRFLPLHQWRV�PDWHPiWLFRV�FXDQGR�
UHVXHOYHQ�HO�SUREOHPD�SODQWHDGR��'H�HVWD�PDQHUD��SRVWXOD�SURFHVRV�DVRFLDGRV�
D�OD�DFWLYLGDG�PDWHPiWLFD�WDOHV�FRPR��YLVXDOL]DFLyQ��FRQVWUXFFLyQ�\�SUXHED��(O�
QLYHO�HSLVWHPROyJLFR�SRQH�VX�pQIDVLV�HQ�ORV�VLJQRV��ORV�LQVWUXPHQWRV�PHGLDGRUHV�
\�HO�FDUiFWHU�GLVFXUVLYR�GHO�UD]RQDPLHQWR��.X]QLDN��������

/DV�SURSXHVWDV�DQWHULRUHV�SRQHQ�pQIDVLV�HQ�ORV�SURFHVRV�GH�DFWLYLGDG�
PDWHPiWLFD�TXH�HMHUFHQ�ORV�HVWXGLDQWHV�IUHQWH�D�XQ�´GLVHxRµ��OR�FXDO�GLR�SLH
D�XQD�UHÁ�H[LyQ�VREUH�ODV�UHODFLRQHV�\�GLIHUHQFLDV�HQWUH�OD�VLWXDFLyQ�HVSHFtÀ�FD��GH�OD�
7HRUtD�6RFLRHSLVWHPROyJLFD��76(��\�ODV�IRUPXODFLRQHV�GLGiFWLFDV�HQ�ORV�HVSDFLRV�GH
WUDEDMR�HQ�HO�PDUFR�GHO�(70��$PEDV�SURSXHVWDV�VXUJLHURQ�GH�LQYHVWLJDFLRQHV
TXH�FRQYHUJHQ�HQ�OD�QHFHVLGDG�GH�FRQVLGHUDU�DO�HVWXGLDQWH�R�SDUWLFLSDQWH�FRQ�
XQ�SDSHO�SURWDJyQLFR�HQ�VX�GHVDUUROOR�PDWHPiWLFR��SRU�OR�TXH�HVWH�GRFXPHQWR�
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H[SRQH�XQ�HMHUFLFLR�GH�GLiORJR��/D�À�QDOLGDG�HV�SUHVHQWDU�XQ�HMHPSOR�GH�XQD�VLWXDFLyQ
HVSHFtILFD GHVGH�OD�LQYHVWLJDFLyQ�VRFLRHSLVWHPROyJLFD��OD�FXDO�SRGUtD�DSRUWDU
XQ�SXQWR�GH�YLVWD�DO�(70��3RU�OR�TXH�IXH�QHFHVDULR�FRPSUHQGHU�OD�OyJLFD�GH�FDGD�XQR
GH�ORV�PDUFRV��$UWLJXH���������DGHPiV�GH�FRQVLGHUDU�ORV�SULQFLSLRV�GH�ODV�WHRUtDV��
VXV�PHWRGRORJtDV�\�VXV�SUHJXQWDV�GH�LQYHVWLJDFLyQ��5DGIRUG������E��

'H�LQLFLR�VH�H[SRQGUi�FyPR�VH�UHDOL]D�OD�FRQIRUPDFLyQ�GH�OD�VLWXDFLyQ�
HVSHFtÀ�FD�HQ�OD�PDWHPiWLFD�IXQFLRQDO \�HO�WLSR�GH�DFWLYLGDGHV�TXH�VH�JHQHUDQ��
(QVHJXLGD�UHÁ�H[LRQDPRV�H�LQWHUSUHWDPRV�ORV�HOHPHQWRV�TXH�FRQIRUPDQ�XQ�(70�\�
VX�QDWXUDOH]D��3RU�~OWLPR��VH�SUHVHQWDUi�XQ�HMHPSOR�GH�XQD�VLWXDFLyQ�HVSHFtÀ�FD�
TXH�H[KLEH�HO�XVR�GH�FRQRFLPLHQWR�PDWHPiWLFR�\�D�SDUWLU�GH�HOOD�H[SUHVDU�FXiOHV�
VRQ�ODV�UHODFLRQHV�\�GLIHUHQFLDV�FRQ�HO�(70�

�����/D�VRFLRHVSLVWHPRORJtD�\�HO�HVSDFLR�GH�WUDEDMR�PDWHPiWLFR

���� /D�6RFLRHSLVWHPRORJtD�\�VX�QDWXUDOH]D�GH�HVWXGLR

/D� 76(� QR� SUHWHQGH� JHQHUDOL]DU� VXV� UHVXOWDGRV� VREUH� HO� UHGLVHxR� GHO� GLVFXUVR�
PDWHPiWLFR�HVFRODU��VLQR�PiV�ELHQ�HYLGHQFLDU�DVSHFWRV�GHO�HQWUDPDGR�VRFLDO�GH�
OD�FRQVWUXFFLyQ�GHO�FRQRFLPLHQWR�TXH�SHUPHD�HQ�OD�H[LVWHQFLD�GH�XQ�VXMHWR�VRFLDO�
SXHVWR�TXH�VXV�DFFLRQHV�UHVSRQGHQ�\�WLHQHQ�VX�LQÁ�XHQFLD�SRU�HO�JUXSR�VRFLDO�DO
TXH�SHUWHQHFH�GHELGR�D�VX�SUHVHQFLD�HQ�HVFHQDULRV�HVSHFtÀ�FRV��3RU�OR�FXDO�XQD�
SUHJXQWD� TXH� HVWi� SUHVHQWH� HQ� VXV� LQYHVWLJDFLRQHV� HV� VREUH� OD� QDWXUDOH]D� GHO�
REMHWR� PDWHPiWLFR� \� FyPR� HPHUJH� FRQRFLPLHQWR� PDWHPiWLFR� D� SDUWLU� GH� OD�
DFWLYLGDG�KXPDQD�� DGHPiV�GH� FyPR�HO� FRQRFLPLHQWR� HV� UHVXOWDGR�GH� IDFWRUHV
HSLVWHPROyJLFRV�\�VRFLDOHV�HQ�VX�RULJHQ�\�IXQFLyQ�VRFLDO��(Q�Vt��HVWD�YLVLyQ�VH�
RFXSD�GH�´GHVPDWHPDWL]DU�HO�VDEHU�PDWHPiWLFR�DO�DFHSWDU�TXH�DQWHV�GH�KDEODU�
GH�ORV�REMHWRV��KDEUi�TXH�KDFHUOR�VREUH�XQ�FRPSOHMR�GH�SUiFWLFDV��GH�QDWXUDOH]D�
VRFLDO��TXH�GHQ�VHQWLGR�\�VLJQLILFDGR�DO�VDEHU�PDWHPiWLFR�HVFRODUµ��&DEDxDV��
�������/R�VRFLDO�FRQVLVWH�HQ�UHFRQRFHU�TXH� OD�PDWHPiWLFD�HVFRODU�QR�QDFH�
GH�XQD�VLPSOLÀ�FDFLyQ�GH�OD�PDWHPiWLFD��VLQR�GH�XQD�VHULH�GH�DGDSWDFLRQHV�\�
WUDQVSRVLFLRQHV��(O�HVWDWXV�GHO�FRQRFLPLHQWR�PDWHPiWLFR�QR�HVWULED�VyOR�HQ�OD�
UHSUHVHQWDFLyQ�GH�REMHWRV�DEVWUDFWRV�TXH�DQWHFHGHQ�D�DOJXQD�DFWLYLGDG�KXPDQD��
VLQR�WDPELpQ�HV�XQD�SURGXFFLyQ�VRFLDO�TXH�FDPELD�\�VH�WUDQVIRUPD�

$Vt��OD�76(�FRQVLGHUD�TXH�DO�KDEODU�GH�FRQRFLPLHQWR�PDWHPiWLFR��QR�HV�
SRVLEOH�RPLWLU�D�ODV�SUiFWLFDV�VRFLDOHV�TXH�DFRPSDxDURQ�D�WDO�FRQVWUXFFLyQ�GH�
FRQRFLPLHQWR��1R�QLHJD�OD�LPSRUWDQFLD�GH�ORV�REMHWRV�PDWHPiWLFRV��VLQR�TXH�ORV�
XELFD�HQ�XQ�QLYHO�GLIHUHQWH�TXH�DTXHOODV�DSUR[LPDFLRQHV�EDVDGDV�~QLFDPHQWH�
HQ�OD�FRJQLFLyQ�R�HQ�ODV�UHSUHVHQWDFLRQHV��SRU�HMHPSOR��&RQ�HVWR�VH�SODQWHD�HO
GHVDUUROOR�GH�XQD�PDWHPiWLFD�IXQFLRQDO�SDUD�ODV�SHUVRQDV��XQ�FRQRFLPLHQWR�
LQWHJUDGR� D� VX� YLGD�� TXH� WUDQVIRUPD� DO� VXMHWR� \� WUDQVIRUPD� VX� UHDOLGDG
�&RUGHUR��������



���

(O�HVSDFLR�GH�WUDEDMR�PDWHPiWLFR�\�OD�VLWXDFLyQ�HVSHFtILFD�GH�OD�PDWHPiWLFD�IXQFLRQDO

5HOLPH��9RO��������,,���'LFLHPEUH�GH�����

���� (O�(70�\�OD�6LWXDFLyQ�(VSHFtILFD��XQ�HMHUFLFLR�GH�GLiORJR

(Q�HVWH�DSDUWDGR�VH�H[SRQGUiQ�ORV�SXQWRV�TXH�D�QXHVWUR�SDUHFHU�VRQ�FODYHV�HQ�
ORV�DQiOLVLV�TXH�VH�GHVDUUROODQ�HQ�HO�VHQR�GH�DPEDV�DSUR[LPDFLRQHV�WHyULFDV��
(O� REMHWLYR� QR� HV� EULQGDU� DOJ~Q� WLSR� GH� FRPSOHPHQWDULHGDG� HQWUH� HOODV� R�
DOJXQD�UHODFLyQ��VLQR�GHWHUPLQDU�TXp�HOHPHQWRV�SHUPHDQ�HQ�OD�FRQFHSFLyQ
GH�OR�TXH�FRQVLGHUDQ�FRPR�DFWLYLGDGHV�GLVHxDGDV�H[�SURIHVR�SDUD�HO�DSUHQGL]DMH�
PDWHPiWLFR�HQ�ORV�HVWXGLDQWHV�R�SDUWLFLSDQWHV�

(Q�WpUPLQRV�PHWRGROyJLFRV��OD�DSUR[LPDFLyQ�HQ�(70�SURSRQH�XQ�´GLVHxRµ�
TXH�SHUPLWD�REVHUYDU�DO��SDUWLFLSDQWH�HQ�DFFLyQ��HV�GHFLU��UHVROYLHQGR�SUREOHPDV�
GH�PDWHPiWLFDV��'HYLHQH�QHFHVDULR�OD�IRUPXODFLyQ�GH�XQ�SUREOHPD�TXH�VHD�
HO� DFWLYDGRU�GHO� HVSDFLR� \� ´DWUDFWLYRµ�SDUD� ORV�HVWXGLDQWHV��HQ�GRQGH� VH�
SXHGD� REVHUYDU� HO� WUDEDMR�PDWHPiWLFR� DVRFLDGR� D� OD� REUD� GHO�PDWHPiWLFR�
(O�SODQR�FRJQLWLYR�HV�IXQGDPHQWDO��DKt�VH�XELFD�DO�HVWXGLDQWH��(O�pQIDVLV�HQ�HVWH
SODQR�HQWRQFHV�JLUD�DOUHGHGRU�GH�SURFHVRV�GH�YLVXDOL]DFLyQ��FRQVWUXFFLyQ
\�SUXHED��.X]QLDN���������FRQ�HOOR�LQIHULPRV�TXH�HO�(70�VH�LQWHUHVD�HQ�LGHQWLÀ�FDU
ORV�VLJQLÀ�FDGRV�TXH�VH�JHQHUDQ�HQ�OD�YLVXDOL]DFLyQ�GH�ORV�REMHWRV�PDWHPiWLFRV�
\� FyPR� VH� HPSOHDQ� HQ� OD� UHVROXFLyQ� GH� XQ� SUREOHPD� \� FRQVWUXFFLyQ� GH
LGHDV�PDWHPiWLFDV�

(Q�HO�SODQR�HSLVWHPROyJLFR�VH�VXEUD\DQ�ORV�REMHWRV�PDWHPiWLFRV��DXQDGR�
D�HOORV�HVWiQ�ORV�DUWHIDFWRV�TXH�VHUiQ�ODV�KHUUDPLHQWDV�TXH�SRQGUiQ�HQ�DFFLyQ�D
ORV�REMHWRV�PDWHPiWLFRV��DVt�FRPR�WDPELpQ�HV�QHFHVDULR�HVWDEOHFHU�HO�PDUFR�
UHIHUHQFLDO�HQ�GRQGH�HVWiQ�FRQVWLWXLGDV�ODV�SURSLHGDGHV�GHO�REMHWR�PDWHPiWLFR��
(VWRV�GRV�SODQRV��FRQFHELGRV�SDUDOHORV��HVWiQ�DUWLFXODGRV�D�WUDYpV�GH�SURFHVRV�
OODPDGRV�GH�JpQHVLV��&RQ�HOOR��HO�WUDEDMR�PDWHPiWLFR��GHEH�FRQGXFLU�DO�HVWDGR�ySWLPR
GH�XQ�SURFHVR�GH�DSUHQGL]DMH��HV�GHFLU��D�OD�FRPSUHQVLyQ�GHO�REMHWR�PDWHPiWLFR�HQ
MXHJR��$GHPiV��ODV�LQWHUDFFLRQHV�HQWUH�ORV�DOXPQRV�SHUPLWHQ�QR�VRODPHQWH�OD
HPHUJHQFLD�GHO�GLVFXUVR�VLQR�WDPELpQ�XQD�HYROXFLyQ�YHUEDOLVDEOH�\�DXGLEOH
JUDFLDV�D�OD�FXDO�VH�SXHGH�DFFHGHU�D�OD�LGHQWLÀ�FDFLyQ�GH�XQD�SRVLEOH�FRPSUHQVLyQ
GH�ORV�REMHWRV�PDWHPiWLFRV��%DUUHUD���������HV�GHFLU�D�ORV�DUJXPHQWRV�TXH�
JHQHUDQ�ORV�HVWXGLDQWHV�

3RU�VX�SDUWH��HQ�OD�76(�XQR�GH�ORV�SULQFLSLRV�FRQVLVWH�HQ�HO�DQiOLVLV�VLVWHPiWLFR�
GH� ORV� HVWXGLDQWHV� PLHQWUDV� XVDQ� HO� FRQRFLPLHQWR� HQ� OD� FRQVWUXFFLyQ� GH�
DUJXPHQWRV�IXQFLRQDOHV�GDGD�XQD�VLWXDFLyQ�HVSHFtÀ�FD� HQ�GRQGH�VH�SUREOHPDWL]D�
FLHUWR�FRQWHQLGR�PDWHPiWLFR��(V�HQ�HO�XVR�GHO�FRQRFLPLHQWR�PDWHPiWLFR�TXH�
VH�DQDOL]D�OD�DFWLYLGDG�KXPDQD�TXH�SHUPLWLUi�OD�SURGXFFLyQ�GH�ORV�REMHWRV��ORV�
FXDOHV�VH�FRQVLGHUDQ�FRPR�QR�SUHH[LVWHQWHV�D�GLFKD�DFWLYLGDG��&DQWRUDO��)DUIiQ��
/H]DPD�	 0DUWtQH]�6LHUUD��������

� /D�VLWXDFLyQ�HVSHFtILFD��VH�H[SUHVD�HQ�XQ�GLVHxR�FRPSXHVWR�GH�DFWLYLGDGHV�R�WDUHDV�GRQGH�OD�PDWHPiWLFD
VH�HQFXHQWUD�HQ�XVR�\�VX�GHVDUUROOR�H[KLEH�VX�IXQFLRQDOLGDG��/D�VLWXDFLyQ�VH�IXQGDPHQWD�HQ�ODV�FDWHJRUtDV�GH�
FRQRFLPLHQWR�PDWHPiWLFR�TXH�SURSRQH�OD�76(�
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/D�VLWXDFLyQ�HVSHFtÀ�FD HVWi�UHIHULGD�D�XQ�PDUFR�IXQFLRQDO�GHO�FRQRFLPLHQWR�
PDWHPiWLFR�FRPSXHVWR�SRU�VLJQLILFDGRV��SURFHGLPLHQWRV��SURFHVRV�REMHWRV�\�
DUJXPHQWRV�TXH�LQWHJUDQ�XQD�HSLVWHPRORJtD�EDVDGD�HQ�SUiFWLFDV�VRFLDOHV�TXH�
IXQGDPHQWDQ�GLYHUVDV�FDWHJRUtDV�GH�FRQRFLPLHQWR�PDWHPiWLFR��3RU�HMHPSOR��XQD�
FDWHJRUtD�HV�HO�&RPSRUWDPLHQWR�7HQGHQFLDO�GH�ODV�)XQFLRQHV��&7)���HO�FXDO�QR�HV
XQ�FRQFHSWR�PDWHPiWLFR��VLQR�́ XQD�DUJXPHQWDFLyQ�TXH�HVWDEOHFH�UHODFLRQHV�HQWUH
IXQFLRQHV�\�HVWi�FRPSXHVWR�GH�XQD�FROHFFLyQ�FRRUGLQDGD�GH�FRQFHSWRV�HQ�VLWXDFLRQHV
GRQGH�VH�GLVFXWHQ�DVSHFWRV�JOREDOHV�GH�YDULDFLyQµ��&RUGHUR��������S������(Q�HVWD�
FDWHJRUtD�VH�FRQJUHJD�XQD�SRVWXUD�HSLVWHPROyJLFD�VREUH�HO�URO�GH�ODV�IXQFLRQHV�\
VXV�JUiÀ�FDV�TXH�GHYLHQH�HQ�XQD�SUREOHPDWL]DFLyQ�GH�GLFKDV�QRFLRQHV�HQ�DFWLYLGDGHV
PDWHPiWLFDV�TXH�SRVWHULRUPHQWH�WHQGUiQ�FDELGD�HQ�XQ�VLVWHPD�GLGiFWLFR��/D�
FDWHJRUtD�FRQIRUPD�XQ�PDUFR�GH�UHIHUHQFLD�TXH�HVWDEOHFH�UHODFLRQHV�HQWUH�JUiÀ�FDV
GH�IXQFLRQHV�\�HOHPHQWRV�FRPR�OD�YDULDFLyQ��HO�FDPELR��OD�WHQGHQFLD�R�OD�DQWLFLSDFLyQ�
HQWUH�RWURV��(VWRV�HOHPHQWRV�FRQIRUPDQ�HO�GLVHxR�GH�DFWLYLGDGHV�PDWHPiWLFDV��
QR�WUDGLFLRQDOHV�HQ�OR�HVFRODU��TXH�FRQ�EDVH�D�HVWD�FDWHJRUtD�WLHQHQ�VX�DFHQWR�HQ�
HO�XVR�GH�OD�JUiÀ�FD��'LFKDV�UHODFLRQHV�VH�YHQ�PDWHULDOL]DGDV�HQ�XQD�VLWXDFLyQ�OD�
FXDO�QR�H[SUHVD�HQ�Vt�XQ�SUREOHPD�PDWHPiWLFR��VLQR�TXH�SHUPLWHQ�HVWUXFWXUDU�
DFWLYLGDGHV�TXH�SURYRFDQ�XQD�DUJXPHQWDFLyQ�GHO�REMHWR�PDWHPiWLFR�HQ�FXHVWLyQ�
$Vt�SXHV��HO�IRFR�QR�VH�HQFXHQWUD�HQ�HO�GHVDUUROOR�GH�ORV�FRQFHSWRV��VLQR�TXH�HO
LQWHUpV�UDGLFD�HQ�OD�DUJXPHQWDFLyQ�TXH�OD�FDWHJRUtD�SURYRFD��(O�GLVHxR�GH�OD
VLWXDFLyQ�HVSHFtÀ�FD�FRQGXFH�DO�GHVDUUROOR�GH�LGHDV�UHODFLRQDGDV�FRQ�HO�SHQVDPLHQWR
YDULDFLRQDO�D�WUDYpV�GHO�XVR�GH�DUJXPHQWRV�JUiÀ�FRV�

$PEDV�DSUR[LPDFLRQHV�FRQVLGHUDQ�HO�DVSHFWR�VRFLDO��6LQ�HPEDUJR��PLHQWUDV�
TXH�HQ�HO�(70�VH�FRQVLGHUDQ�ODV�SXHVWDV�HQ�HVFHQD�HQ�HO�VDOyQ�GH�FODVHV�\�HVWiQ�HQ
MXHJR�ODV�LQWHUDFFLRQHV�\�VRFLDOL]DFLyQ�GH�ORV�HVWXGLDQWHV�HQ�HO�SODQR�FRJQLWLYR��
HQ�OD�76(�OD�FRJQLFLyQ�GHSHQGHUi�GHO�HVFHQDULR�\�GH�OR�TXH�HV�~WLO�DO�SDUWLFLSDQWH
GXUDQWH�HO�GHVDUUROOR�GH� OD� VLWXDFLyQ� (O�pQIDVLV�HVWi�HQ�FRPSUHQGHU�SRU�
TXp�ORV�HVWXGLDQWHV�KDFHQ�OR�TXH�KDFHQ��GH�DKt�OD�SUiFWLFD�VRFLDO��\�SRU�TXp�
DUJXPHQWDQ�GH�HVD�PDQHUD��HV�GHFLU��FyPR�XVDQ�ODV�KHUUDPLHQWDV�PDWHPiWLFDV��
3RU�OR�DQWHULRU��PiV�TXH�FHQWUDUVH�HQ�OD�FRPSUHQVLyQ�GHO�REMHWR�PDWHPiWLFR�
VH�SUHWHQGH�GHVHQWUDxDU�DTXHOODV�FDUDFWHUtVWLFDV�HVSHFtÀ�FDV�GHO�FRQRFLPLHQWR�
TXH�HVWi�HQ�XVR�

�����8Q�GLVHxR�GH�VLWXDFLyQ�HQ�OD�VRFLRHSLVWHPRORJtD

(Q�HVWD�VHFFLyQ�H[KLELUHPRV�D�WUDYpV�GH�XQ�HMHPSOR��ORV�DVSHFWRV�WHyULFRV�TXH�
OD�76(�FRQVLGHUD�SRQHQ�GH�PDQLÀ�HVWR�DVSHFWRV�IXQFLRQDOHV�GHO�FRQRFLPLHQWR�
PDWHPiWLFR��(O�HMHPSOR�HVWi�HQPDUFDGR�HQ�HO�XVR�GH�OD�JUiÀ�FD�\�IXQGDPHQWDGR�HQ
XQD�VLWXDFLyQ�HVSHFtÀ�FD GH�7UDQVIRUPDFLyQ��(Q�pVWH�WDPELpQ�VH�SRQH�GH�PDQLÀ�HVWR�
FyPR�FRQ�HO�XVR�GH�OD�JUiÀ�FD�VH�UHVLJQLÀ�FD�HO�FRQRFLPLHQWR�PDWHPiWLFR�SXHVWR�HQ
MXHJR�\�GH�TXp�PDQHUD�RIUHFHQ�XQD�H[SOLFDFLyQ�GH�XQD�PDWHPiWLFD�IXQFLRQDO�
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(Q�XQD�VLWXDFLyQ�GH�7UDQVIRUPDFLyQ�VH�GLVFXWHQ�GRV�DVSHFWRV��OD�YDULDFLyQ�
GH�SDUiPHWURV�\�OD�RSHUDFLyQ�FRQ�JUiÀ�FDV��(Q�HO�SULPHUR�D�SDUWLU�GH�FXDOTXLHU
IXQFLyQ�HQ�OD�FXDO�VH�SULYLOHJLDQ�YDULDFLRQHV�GH�VXV�SDUiPHWURV��\�ORV�HIHFWRV�TXH�
pVWRV�SURYRFDQ�HQ�ODV�JUiÀ�FDV�GH�GLFKDV�IXQFLRQHV��VH�UHFUHD�XQD�UHVLJQLÀ�FDFLyQ�
GH�OD�IXQFLyQ�FRPR�XQD�LQVWUXFFLyQ�TXH�RUJDQL]D�FRPSRUWDPLHQWRV��OD�FXDO�HVWi�
DUUDLJDGD�D�OD�PRGHODFLyQ�JUDILFDFLyQ��(O�VHJXQGR�DVSHFWR�VH�UHILHUH�D�TXH�HO�
RSHUDU��FRQ�ODV�JUiÀ�FDV�GH�IXQFLRQHV�VH�SULYLOHJLD�HO�WUDWDU�FRQ�FRPSRUWDPLHQWRV��
HVSHFtÀ�FDPHQWH�FRPSRUWDPLHQWRV�WHQGHQFLDOHV�

/DV�DFWLYLGDGHV�SURSXHVWDV�HQ�OD�VLWXDFLyQ��SUREOHPDWL]DQ�D�OD�JUiÀ�FD�GH�
XQD�PDQHUD�QR�FRQYHQFLRQDO��FRPR�DUJXPHQWDFLyQ�GH�FRPSRUWDPLHQWRV��FRPR�
KHUUDPLHQWD�HQ�OD�UHVROXFLyQ�GH�SUREOHPDV��FRPR�FRPSRUWDPLHQWRV�JHRPpWULFRV�
R�WUDQVIRUPDFLRQHV��&RUGHUR��&HQ 	�6XiUH]���������(VWR�FRQGXFH�D�HQWHQGHU�
HO�IXQFLRQDPLHQWR�GH� OD�JUiILFD�TXH�WLHQH� LPSOtFLWD� OD� LQWHQFLyQ�GH�VX�XVR�
TXH�GHVHPSHxD�HQ�DFWLYLGDGHV�PDWHPiWLFDV�\�D�VX�YH]�LGHQWLÀ�FDU�\�HQWHQGHU�OD
IRUPD GH�OD�JUiÀ�FD��HV�GHFLU��OD�PDQHUD�HQ�FyPR�HV�DERUGDGD��(O IXQFLRQDPLHQWR�\�
OD�IRUPD GHO�XVR�GH�OD�JUiÀ�FD�VRQ�XQ�ELQRPLR�LQKHUHQWHV�DO�XVR��GRQGH�HO�SULPHUR
VH�H[SUHVD�HQ�ODV�HMHFXFLRQHV��DFFLRQHV�X�RSHUDFLRQHV�TXH�VH�GHVDUUROODQ�FRQ
HO�XVR�GH�OD�JUiÀ�FD��PLHQWUDV�TXH�OD�IRUPD�VRQ�ODV�PDQHUDV�HQ�TXH�VH�SUHVHQWD�WDO�
IXQFLRQDPLHQWR�\�GRQGH�LQWHUYLHQH�WDPELpQ�VX�UHSUHVHQWDFLyQ��&RUGHUR 	 )ORUHV�
������&RUGHUR�HW�DO���������

(O�HVWDWXV�RWRUJDGR�DO�XVR�GH�OD�JUiILFD�HQ�OD�76(�FRPSRQH�XQ�GLVFXUVR�
HVFRODU�GLIHUHQWH�DO�TXH�ULJH�DFWXDOPHQWH�HQ�HO�HVWXGLR�GH�ODV�JUiILFDV��/D�
GLVFXVLyQ�HQWUH�OD�VLWXDFLyQ�HVSHFtÀ�FD�GH�OD�76(�\�HO�(70�UDGLFDUi�MXVWR�HQ�ODV�
QRFLRQHV�WHyULFDV�TXH�FDGD�XQD�GH�HOODV�FRQVLGHUD�

���� /D� *UDILFDFLyQ�� OD� 0RGHODFLyQ� \� OD� 7HFQRORJtD� HVFRODU� HQ� XQD
PDWHPiWLFD � IXQFLRQDO

*HQHUDOPHQWH�� ODV� LQYHVWLJDFLRQHV�HQ�0DWHPiWLFD�(GXFDWLYD�TXH�YHUVDQ�VREUH�
OD�JUiILFD�GH�XQD�IXQFLyQ�H[SOLFDQ�\�GHOLPLWDQ�ORV�VLJXLHQWHV�DVSHFWRV��ODV�
GLÀ�FXOWDGHV�TXH�WLHQHQ�ORV�HVWXGLDQWHV�HQ�VX�LQWHUSUHWDFLyQ��OHFWXUD�R�HODERUDFLyQ�
�/HLQKDUGW��=DVOD]YVN\�	�6WHLQ��������6KHULQ��������'L6HVVD��+DPPHU�	 6KHULQ�
�������OD�UHSUHVHQWDFLyQ�GHO�FRQFHSWR�GH�IXQFLyQ�GHVGH�XQD�SHUVSHFWLYD�FRJQLWLYD�
�'XELQVN\�	 +DUHO���������ODV�GLÀ�FXOWDGHV�HQ�OD�FRQYHUVLyQ�GH�OD�UHSUHVHQWDFLyQ�
DOJHEUDLFD�D� OD�JUiILFD� �'XYDO��������� OD�SRWHQFLDOLGDG�GH� OD�JUiILFD�HQ� OD�
UHVROXFLyQ�GH�SUREOHPDV��0DVFKLHWR��������R�ELHQ�HQ�HO�SULYLOHJLR�GH�HQVHxDU�
HO�FRQFHSWR�GH�IXQFLyQ�SRU�PHGLRV�JUiÀ�FRV�SDUD�WUDEDMDU�HVWDV�IXQFLRQHV�FRPR
REMHWRV�PDWHPiWLFRV��%ORFK��������

� 3RU�HMHPSOR��HQ�OD�IXQFLyQ < $[�%��ORV�SDUiPHWURV�TXH�VH�YDUtDQ�VRQ�$�\�%�
� 6XPD��UHVWD��PXOWLSOLFDFLyQ�GH�JUiILFDV�



���

'DYLG�=DOGtYDU��&ODXGLD�&HQ��(GXDUGR�%ULFHxR��0DJDOL�0pQGH]��)UDQFLVFR�&RUGHUR

5HOLPH��9RO��������,,���'LFLHPEUH�GH�����

(Q�OD�76(��OD�JUDÀ�FDFLyQ�VH�FRQVLGHUD�FRPR�HO�HVWXGLR�GHO�XVR�GH�OD�JUiÀ�FD�
HQ�VLWXDFLRQHV�HVSHFtÀ�FDV�TXH�UHVSRQGHQ�D�OD�IXQFLRQDOLGDG�GHO�FRQRFLPLHQWR�
PDWHPiWLFR��(Q�HVWH� VHQWLGR�� OD�JUiILFD� VH�YXHOYH�XQD�KHUUDPLHQWD�\�XQD�
DUJXPHQWDFLyQ�TXH�VH�GHVDUUROOD�\�QRUPD�OD�FRQVWUXFFLyQ�GH�FRQRFLPLHQWR�
�&RUGHUR HW�DO����������/R�DQWHULRU�VLJQLÀ�FD�TXH�HV�HO�XVR�GH�OD�JUiÀ�FD�HQ�HVD�
VLWXDFLyQ�OD�TXH�SRQH�GH�PDQLÀ�HVWR�HO�FRQRFLPLHQWR�PDWHPiWLFR�D�VHU�DSUHQGLGR�
D�WUDYpV�GH�VX�IXQFLRQDPLHQWR�\�IRUPD��GH�PDQHUD�TXH�HO�XVR�GH�OD�JUiÀ�FD�HV
OD�DUJXPHQWDFLyQ�TXH�HPHUJH�GH�OD�VLWXDFLyQ��3RU�HMHPSOR��HO�XVR�GH�OD�GHULYDGD�
SXHGH�UHVLJQLÀ�FDUVH D�WUDYpV�GH�DQDOL]DU�ORV�FRPSRUWDPLHQWRV�WHQGHQFLDOHV�GH�
OD�JUiÀ�FD�GH�XQ�SROLQRPLR�DO�FRPSDUDUOR�FRQ�HO�FRPSRUWDPLHQWR�GH�XQD�UHFWD�HQ
HO�FRUWH�FRQ�HO�HMH�GH�ODV�RUGHQDGDV���&RUGHUR���������&RQ�HOOR�VH�DGPLWH�DVt�TXH�
OD�JUiÀ�FD�HV�XQ�PRGHOR�TXH�VH�VRVWLHQH�D�Vt�PLVPD��'H�HVWD�PDQHUD��OD�HFXDFLyQ�
SDVD�D�XQ�VHJXQGR�WpUPLQR�\�VH�UHVLJQLÀ�FD�FRPR�XQD�LQVWUXFFLyQ�TXH�RUJDQL]D�
FRPSRUWDPLHQWRV�D�SDUWLU�GH�OD�YDULDFLyQ�GH�VXV�SDUiPHWURV�\�VXV�HIHFWRV�HQ
HO�FRPSRUWDPLHQWR�GH�VX�JUiÀ�FD�

(Q�ORV�~OWLPRV�DxRV�HO�DYDQFH�HQ�OD�LQYHVWLJDFLyQ�GH�ORV�SURFHVRV�GH�
PRGHODFLyQ�HVFRODU�KD�VLGR�YHUWLJLQRVR��6H�FRQVLGHUD�D�OD�PRGHODFLyQ�FRPR�XQ�
HMH�IXQGDPHQWDO�HQ�OD�FRQIRUPDFLyQ�GH�SURJUDPDV�GH�HVWXGLR�H�LQFOXVLYH�GH�
ORV�GLVFXUVRV�VREUH�OD�IRUPDFLyQ�GH�FLXGDGDQRV�FUtWLFRV��6ULUDPDQ�	 .DLVHU��������
6LQ�GXGD�H[LVWHQ�GLYHUVDV�LQYHVWLJDFLRQHV�TXH�DSRUWDQ�HOHPHQWRV�SDUD�HOOR��SHUR
KDQ�EDVDGR�VX�HVWXGLR�HQ�OD�PRGHODFLyQ�HVFRODU�FRPR�SURFHVR�SUH�HVWDEOHFLGR��
GRQGH�HO�REMHWLYR�SULQFLSDO�HV�WUDQVIRUPDU�XQD�UHDOLGDG�HQ�WpUPLQRV�PDWHPiWLFRV�
3RU� RWUR� ODGR�� QXHVWUR� LQWHUpV� HVWi� HQ� H[SUHVDU� OD�PRGHODFLyQ� FRPR� XQD�
FRQVWUXFFLyQ�GH�FRQRFLPLHQWR�PDWHPiWLFR�HQ�Vt�PLVPD��&RUGHUR���������TXH
HVWi� FDUDFWHUL]DGD� SRU� OD� SURGXFFLyQ� GH� DUJXPHQWDFLRQHV� \� KHUUDPLHQWDV
GH�FRUWH�PDWHPiWLFR�TXH�ORV�SDUWLFLSDQWHV�SRQHQ�HQ�MXHJR�GXUDQWH�HO�GHVDUUROOR�GH
ODV�DFWLYLGDGHV��(O�pQIDVLV�HVWi�HQ�JHQHUDU�DUJXPHQWRV�TXH�SURYRTXHQ�HO�GHVDUUROOR
\�DUWLFXODFLyQ�GH�XVRV��0pQGH]�	 &RUGHUR���������(Q�SDUWLFXODU�DÀ�UPDPRV�TXH�ODV
JUiÀ�FDV�GH�ODV�IXQFLRQHV�VH�LQWHJUDUtDQ�D�OD�PRGHODFLyQ�HQ�XQ�ELQRPLR�LQGLVROXEOH�
\�GLDOpFWLFR��OD�PRGHODFLyQ�JUDÀ�FDFLyQ��6XiUH]�	 &RUGHUR��������

3HUR�WDPELpQ�GHEHPRV�GH�LQFRUSRUDU�D�OD�GLVFXVLyQ�D�OD�WHFQRORJtD�HVFRODU��
3RU�HMHPSOR�HO�VRIWZDUH�HGXFDWLYR�R�ODV�FDOFXODGRUDV�JUDÀ�FDGRUDV��H[SRQHQ�FLHUWR
LPSDFWR�SRVLWLYR�HQ�HO�PDQHMR�\�YLVXDOL]DFLyQ�GH�REMHWRV�PDWHPiWLFRV�HQ�
DPELHQWHV�QXPpULFRV��DOJHEUDLFRV�\�JUiÀ�FRV�HQ�ODV�DXODV�GH�PDWHPiWLFDV��1&70��
�������6LQ�HPEDUJR��HVWR�QR�HV�VXÀ�FLHQWH�SDUD�HQWHQGHU�HO�URO�GH�OD�WHFQRORJtD�HQ�
HO�DSUHQGL]DMH�GH�OD�PDWHPiWLFD��SXHVWR�TXH�JHQHUDOPHQWH�HO�HVWDWXV�RWRUJDGR
D�OD�WHFQRORJtD�HV�VHFXQGDULR�

+D\�LQYHVWLJDFLRQHV�TXH�DWLHQGHQ�HVD�FDUHQFLD��HVWXGLDQ�OD�WHFQRORJtD�
\�VX�LQIOXHQFLD�HQ�HO�DSUHQGL]DMH�PDWHPiWLFR��3RU�HMHPSOR��VH�HQFXHQWUDQ�

� $�HVWD�SURSLHGDG�VH�OH�KD�GHQRPLQDGR�³/D�/LQHDOLGDG�GHO�3ROLQRPLR´�
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LQYHVWLJDFLRQHV�TXH�SRVWXODQ�TXH�OD�WHFQRORJtD�WLHQH�HO�URO�GH�PHGLDGRU�VHPLyWLFR�
�0DVFKLHWWR�	�%DUWROLQL��������R�JHVWLFXODU��5DGIRUG���������WDPELpQ�FRPR�XQD�
KHUUDPLHQWD�SDUD�UHSUHVHQWDU�HO�REMHWR�PDWHPiWLFR��+LWW��������\�SRU�~OWLPR��
LQYHVWLJDFLRQHV�GHVGH�XQD�JpQHVLV�LQVWUXPHQWDO��$UWLJXH��������

(Q�VRFLRHSLVWHPRORJtD�VH�SURSRQH�UHDOL]DU�HVWXGLRV�VREUH�HO�URO�TXH�MXHJD�
OD�WHFQRORJtD�HVFRODU�HQ�OD�FRQVWUXFFLyQ�GHO�FRQRFLPLHQWR�PDWHPiWLFR��SRU�HOOR�
HV�XQD�FRPSRQHQWH�TXH�MXQWR�D�OD�PRGHODFLyQ�\�JUDÀ�FDFLyQ�VH�LQWHJUD�SDUD�QXWULU�
ORV�VLJQLÀ�FDGRV�\�SURFHGLPLHQWRV�HQ�VLWXDFLRQHV HVSHFtÀ�FDV��6XiUH]�	�&RUGHUR��
�������3RU�OR�TXH�OD�WHFQRORJtD�HVFRODU�DGTXLHUH�XQ�QLYHO�QR�VROR�GH�PHGLDGRU�
VHPLyWLFR��VLQR�TXH�FRQ�HOOD�PLVPD�HV�SRVLEOH�TXH�ORV�HVWXGLDQWHV�GHGX]FDQ�
SURSLHGDGHV��DVLJQHQ�VLJQLÀ�FDGRV�D�ORV�REMHWRV�PDWHPiWLFRV�\�SHUPLWD�LQFOXVLYH�
HO�GHVDUUROOR�GHO�XVR�GH�FRQRFLPLHQWR��%ULFHxR�	�&RUGHUR��������

���� 8Q�HMHPSOR�GH�OD�UHVLJQLILFDFLyQ�GHO�XVR�GH�ODV�JUiILFDV�HQ�OD�PRGHODFLyQ

&RPR�VH�PHQFLRQy�HQ� OtQHDV�DQWHULRUHV��HO�HMHPSOR�WLHQH�FRPR�À�Q�H[KLELU� ORV
HOHPHQWRV�WHyULFRV�\�OD�LQWHUUHODFLyQ�TXH�JXDUGDQ�HQWUH�HOORV��WRGR�D�WUDYpV�GH�
OD�HODERUDFLyQ�GH�XQ�PDUFR�GH�XVRV�GH�ODV�JUiÀ�FDV�HQ�XQD�VLWXDFLyQ�HVSHFtÀ�FD��
/D�VLWXDFLyQ�GH�PRGHODFLyQ�GH�PRYLPLHQWR�WLWXODGD�´/D�VLWXDFLyQ�GHO�5HVRUWHµ�
�=DOGtYDU�	�&RUGHUR��������VH�KD�LPSOHPHQWDGR�HQ�GLYHUVRV�HVFHQDULRV�HVFRODUHV�
\�H[WUD�HVFRODUHV��SRU�OR�TXH�WDPELpQ�ORV�SDUWLFLSDQWHV�KDQ�VLGR�GLYHUVRV��/D�
ULTXH]D�GH�HOOR�UDGLFD�HQ�OD�GLYHUVLGDG�GH�ODV�DUJXPHQWDFLRQHV�TXH�VH�REWXYLHURQ�
SXHV�SHUPLWLHURQ�LGHQWLÀ�FDU�UHVSXHVWDV�R�ELHQ�SURGXFFLRQHV�D�SDUWLU�GH�XQ (VWXGLR
,QVWUXPHQWDO�GH�&DVRV�FRPR�PpWRGR�H[SHULPHQWDO�GH�DQiOLVLV��6WDNH��������

(Q�OD�VLWXDFLyQ�GHO�UHVRUWH�VH�DERUGDQ�HOHPHQWRV�EiVLFRV�GH�OD�QRFLyQ�
PDWHPiWLFD�GH�HVWDELOLGDG��HQ�ODV�VROXFLRQHV�GH�XQD�HFXDFLyQ�GLIHUHQFLDO�OLQHDO��
&DEH�VHxDODU�TXH�ODV�HFXDFLRQHV�GLIHUHQFLDOHV�VRQ�DERUGDGDV�HQ�0p[LFR�HQ�HO�
QLYHO�VXSHULRU��HVWXGLDQWHV�D�SDUWLU�GH����DxRV���SRU�OR�TXH�HVWH�HMHPSOR�HV�
VLJQLÀ�FDWLYR�\D�TXH�GHVGH�XQD�SRVWXUD�VRFLRHSLVWHPROyJLFD�HV�SRVLEOH�GLVFXWLU�WDO�
SURSLHGDG�FRQ�SDUWLFLSDQWHV�GH�GLIHUHQWHV�HGDGHV�\�IRUPDFLRQHV�

/D� 6LWXDFLyQ� GHO� 5HVRUWH�� IXQGDPHQWDGD� FRQ� EDVH� HQ� OD� FDWHJRUtD�
&RPSRUWDPLHQWR�7HQGHQFLDO�GH� ODV�)XQFLRQHV� �&7)�� �&RUGHUR��������� WLHQH�
SRU�REMHWLYR�TXH�ORV�SDUWLFLSDQWHV�D�SDUWLU�GH� OD�PDQLSXODFLyQ�GH�XQ�UHVRUWH�\
DO�FRORFDUOH�XQD�SHVD�HQ�XQ�H[WUHPR��GHVDUUROOHQ� LGHDV�UHODFLRQDGDV�FRQ�HO�
SHQVDPLHQWR�YDULDFLRQDO� \�GH�HVWDELOLGDG�SRU�PHGLR�GHO�XVR�GH�DUJXPHQWRV�
JUiILFRV�FRQ�OD� LPSOHPHQWDFLyQ�GH�FDOFXODGRUDV�JUiILFDGRUDV�\�VHQVRUHV�GH�
PRYLPLHQWR �À�JXUD����

� (VWD�SURSLHGDG�VH�UHILHUH�DO�FRPSRUWDPLHQWR�WHQGHQFLDO�GH�ODV�VROXFLRQHV�GH�XQD�HFXDFLyQ�GLIHUHQFLDO�
3RU�HMHPSOR��VL�VH�WLHQH�OD�HFXDFLyQ�GLIHUHQFLDO�\¶�\ )�[���HQWRQFHV��FXDQGR�[ĺ���\ĺ)�[���HV�GHFLU��OD
VROXFLyQ \�VH�FRPSRUWDUi�FRPR�OD�IXQFLyQ )�[��
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)LJXUD����,QVWUXPHQWR�GH�PRGHODFLyQ

/D�SDUWLFXODULGDG�GH�HVWD�VLWXDFLyQ�HV�TXH�HQ�VX�LPSOHPHQWDFLyQ�QR�VH�
KDFHQ�H[SOtFLWDV�IXQFLRQHV�R�HFXDFLRQHV��VLQR�TXH�HO�DUJXPHQWR�GH�OD�FDWHJRUtD�
&RPSRUWDPLHQWR�7HQGHQFLDO HV�LQWUtQVHFR�D�OD�FXUYD�R�WUD\HFWRULD�QRUPDGD�SRU�
HO�PRYLPLHQWR��=DOGtYDU�	�&RUGHUR���������/D�FRQVWUXFFLyQ�PLVPD�GH�ODV�JUiÀ�FDV�
IRUPXOD� OD� WHQGHQFLD�\�HO�SDWUyQ�GH�FRPSRUWDPLHQWR��$Vt�� ODV�QRFLRQHV�GH�
DVLQWRWLFLGDG�\�HVWDELOLGDG�VH�XVDQ�\�UHVLJQLÀ�FDQ�HQ�WpUPLQRV�GH�FRPSRUWDPLHQWRV�
FRQ�WHQGHQFLD�DO�DQWLFLSDU�HO�FRPSRUWDPLHQWR�GHO�VLVWHPD�D�OR�ODUJR�GHO�WLHPSR�

���� /DV�DFWLYLGDGHV�\�ODV�HYLGHQFLDV�GH�XVRV

'H� LQLFLR�� VH� OHV� SLGH� D� ORV� SDUWLFLSDQWHV� TXH� GHVFULEDQ� \� H[SOLTXHQ� ODV�
FDUDFWHUtVWLFDV�GHO�PRYLPLHQWR�GHO�UHVRUWH�FXDQGR�VH�FRORFD�XQD�SHVD�\�GHVSXpV�TXH
´GLEXMHQµ� GLFKR�PRYLPLHQWR�� &RPR� SRGUtD� HVSHUDUVH�� ODV� H[SOLFDFLRQHV� \�
GLEXMRV�QR�WLHQHQ�UHODFLyQ�FRQ�JUiÀ�FDV�FDUWHVLDQDV��*HQHUDOPHQWH��VH�GHVFULEH
\�DUJXPHQWD�SRU�PHGLR�GH�WUD\HFWRULDV \�GLEXMRV�LFyQLFRV �À�JXUDV������\�����
([LVWH� OD�QHFHVLGDG�GH�GLEXMDU�DTXHOOR�TXH�VH�PXHYH��FRPSOHPHQWDQGR�FRQ�
tFRQRV�TXH�GHVFULEHQ�DVSHFWRV�FRPR�OD�YHORFLGDG� IXHU]D�R�UDSLGH] �À�JXUD����
2�ELHQ��GLVSRQHQ�GH�tFRQRV�SDUD�LQGLFDU�XQ�RUGHQ�WHPSRUDO�R�SDUD�GHVFULELU�
HWDSDV��À�JXUD����

)LJXUD����)OHFKD
FRQ�GLUHFFLyQ�

)LJXUD����)OHFKDV
FRQ�GLUHFFLyQ�\

VHQWLGR�

)LJXUD����'LEXMRV�
LFyQLFRV�SDUD�LQGLFDU�

LQWHQVLGDG�

)LJXUD����ËFRQRV
GHVFULELHQGR�WHPSRUDOLGDG

3LH]D�LPSRUWDQWH�HQ�ODV�SURGXFFLRQHV�VRQ�ORV�JHVWRV�\�HO�WLSR�GH�OHQJXDMH TXH
VH� XVD� SDUD� DUJXPHQWDU� VREUH� OD� SUHJXQWD� LQLFLDO�� (O� VLJXLHQWH� H[WUDFWR�
H[SRQH� ORV�DUJXPHQWRV�XVDGRV�SDUD� UHIHULUVH�DO� WLSR�GH�PRYLPLHQWR�TXH
UHDOL]D�HO�UHVRUWH�
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([WUDFWR���

�����'LYXOJDGRU� \�D�HVH�UHVRUWH�OH�YDPRV�D�SRQHU�XQD�SHVD��6H�PXHVWUD�OD�SHVD�\�HO�
UHVRUWH�D�ORV�SDUWLFLSDQWHV���>«@�¢<�TXp�FUHHQ�TXH�YD�D�KDFHU"���

�3DUWLFLSDQWH�$� HVWLUDUVH«>UHDOL]D�XQ�JHVWR�FRQ�ODV�GRV�PDQRV�VHSDUiQGR�XQD�GH�OD�RWUD@
>«@

�3DUWLFLSDQWH�%� EULQFDU«�>PXHYH�OD�PDQR�GH�DUULED�KDFLD�DEDMR�UHSHWLGDPHQWH@
�3DUWLFLSDQWH�&� YLEUDU«>VDFXGH�OD�PDQR@

/DV�JHVWLFXODFLRQHV�GHVFULWDV�GHO�H[WUDFWR��VRQ�SURGXFFLRQHV�FRPXQHV�VHJ~Q�
DOJXQDV�LQYHVWLJDFLRQHV��6LQ�HPEDUJR��QR�VRQ�FRQVLGHUDGRV�FRPR�HOHPHQWRV�D�
GLVFXWLU�HQ�ODV�FODVHV�GH�PDWHPiWLFDV�\�WDPSRFR�HOHPHQWRV�TXH�HQ�HO�GLVFXUVR�
PDWHPiWLFR�HVFRODU�VH�XVHQ�SDUD�UHIHULUVH�D�OD�DVLQWRWLFLGDG�\�HVWDELOLGDG�HQ�HO�
FRPSRUWDPLHQWR��0XFKDV�YHFHV��HVWDV�SURGXFFLRQHV�VRQ�FRQVLGHUDGDV�LQFRUUHFWDV�
\�VLQ�QLQJ~Q�XVR�SDUD�SURSyVLWRV�FLHQWtÀ�FRV�GHQWUR�GH�OR�HVFRODU��6KHULQ��������
'L6HVVD�HW�DO����������,QFOXVLYH�HVWDV�LQWHUSUHWDFLRQHV�LFyQLFDV�HQ�SUREOHPDV�GH�
PRYLPLHQWR�VRQ�WUDWDGRV�FRPR�PLVFRQFHSFLRQHV �/HLQKDUGW�HW�DO���������

3RU�RWUR�ODGR��HO�DQiOLVLV�VRFLRHSLVWHPROyJLFR�YHUVD�HQ�HQWHQGHU�\�GDU�FXHQWD�
GHO�XVR�GH�ODV�JUiÀ�FDV�\�QR�H[SRQHU�TXH�ODV�SURGXFFLRQHV�GH�ORV�SDUWLFLSDQWHV�
VH�XELFDQ�HQ�FLHUWRV� UHJLVWURV�GH� UHSUHVHQWDFLyQ�\�FDPELRV�GH� UHJLVWUR��R�TXp�
WDQ� DOHMDGDV� HVWiQ� ODV� FRQFHSFLRQHV� FRQ� UHVSHFWR� D� ODV� GHÀ�QLFLRQHV� HVFRODUHV�
IRUPDOHV��VLQR�TXH�GHOLPLWD�XQ�PDUFR�GH�XVRV�GH�ODV�JUiÀ�FDV�HQ�WpUPLQRV�GH�OR
TXH�ORV�SDUWLFLSDQWHV�UHDOL]DURQ��(Q�HVWH�VHQWLGR�PDUFDPRV�XQD�FODUD�GLIHUHQFLD�
FRQ�ORV�DQiOLVLV�GHO�WUDEDMR�PDWHPiWLFR�GH�ORV�HVWXGLDQWHV�EDMR�ORV�FXDOHV�HO
(70�YHUVD�

(Q�XQ�SULPHU�PRPHQWR��HO�IXQFLRQDPLHQWR�GH�OD�JUiÀ�FD�IXH�SDUD� LQGLFDU�
GLUHFFLyQ� \� VHQWLGR� GHO�PRYLPLHQWR� GHO� UHVRUWH��PLHQWUDV� TXH� OD� IRUPD� IXH�
D� SDUWLU� GH� FRQVWUXLU� XQ� SDWUyQ� GH� FRPSRUWDPLHQWR� GHO� IHQyPHQR��$Vt�� OD�
JUiÀ�FD� IXH� XVDGD� SDUD� RULHQWDU� HO�PRYLPLHQWR� (Q� HVWH� FDVR�� HO� XVR� DSDUHFH�
FXDQGR�ORV�SDUWLFLSDQWHV�VH�HQIUHQWDQ�D�XQD�VLWXDFLyQ�ItVLFD�GH�PRYLPLHQWR��VXV�
SURGXFFLRQHV�HVWiQ�PiV�FHUFDQDV�D�´GLEXMRVµ�\�D~Q�QR�H[LVWHQ�UHIHUHQFLDV�D�XQD�
JUiÀ�FD�FDUWHVLDQD��VLQR�PiV�ELHQ�D�XQD�WUD\HFWRULD�

(Q�XQ�VHJXQGR�PRPHQWR��VH�UHDOL]D�XQ�FXHVWLRQDPLHQWR�D�ORV�SDUWLFLSDQWHV�
VREUH�VL�HO�UHVRUWH�VH�GHWLHQH��(VWR�JHQHUD�XQ�QXHYR�XVR�GH�OD�JUiÀ�FD��SDUD�DQDOL]DU�
FRPSRUWDPLHQWRV�/DV�UHVSXHVWDV�DQWH�HVWD�SUHJXQWD�JHQHUDURQ�HQ�ORV�SDUWLFLSDQWHV�
FRQIXVLyQ�\�FRQIURQWDURQ�VXV�GLEXMRV�SUHYLDPHQWH�UHDOL]DGRV�FRQ�H[SOLFDFLRQHV�TXH
WXYLHURQ� TXH� YHU� FRQ� OD� WHQGHQFLD� \� DQWLFLSDFLyQ�� (VWH� XVR� GHVFULELy� XQ�
QXHYR� IXQFLRQDPLHQWR�� TXH� FRQVLVWH� HQ�DQWLFLSDU� HO� FRPSRUWDPLHQWR�GHO
UHVRUWH \ H[SUHVDU�VX�FRPSRUWDPLHQWR�WHQGHQFLDO�GH�IRUPD�JOREDO��/D�IRUPD�GH�
FRQVWUXFFLyQ�EDMR�HVWH�QXHYR�IXQFLRQDPLHQWR�FRQVLVWLy�HQ�YDULDU�SDUiPHWURV�GHO
PRGHOR�JUiÀ�FR�

� ([WUDFWR� WRPDGR�GH�=DOGtYDU� ��������7DOOHU�GH�'LYXOJDFLyQ� UHDOL]DGR�HQ� OD� ³6HPDQD�GH�&LHQFLDV�GHO
&ROHJLR�GH�*XDGDOXSH´��'LVWULWR�)HGHUDO��0p[LFR�
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(V�QHFHVDULR�VXEUD\DU�TXH�HVDV�QXHYDV�DUJXPHQWDFLRQHV�IXHURQ�H[SUHVDGDV�
SRU�ORV�SDUWLFLSDQWHV�XWLOL]DQGR�XQD�QRFLyQ�GH�JUiILFD�D~Q�GH�PDQHUD�JOREDO
TXH�H[SUHVD�FRPSRUWDPLHQWRV��$�HVWH�WLSR�GH�JUiÀ�FD��KHPRV�FRQYHQLGR�OODPDUOH�
FXUYD��\�H[SUHVD�ORV�HOHPHQWRV�GHVFULWRV��FRPSRUWDPLHQWRV�WHQGHQFLDOHV��À�JXUD���
��\������3RVWHULRUPHQWH��HO�GLVHxR�LQWHJUD�D�OD�FRPSRQHQWH�WHFQROyJLFD�SDUD�
GLVFXWLU�VREUH�OD�QDWXUDOH]D�GHO�IHQyPHQR�\�FyPR�pVWH�DIHFWD�OD�FRQVWUXFFLyQ�GH�
ODV�JUiÀ�FDV�\�VXV�FRPSRUWDPLHQWRV�

)LJXUD����(MHPSOR�GH�³&XUYD´ )LJXUDV���\�����/D�FXUYD�FRQ�WHQGHQFLD

/D� HVWDELOLGDG� GH� OD� TXH� GDPRV� FXHQWD� FRQ� HVWH� GHVDUUROOR� GHO� XVR�
GH�OD�JUiILFD�VH�FRQIURQWD�FRQ�ODV�QRFLRQHV�GH�ODV�HVWUXFWXUDV�PDWHPiWLFDV�
IRUPDOHV��(YLGHQFLDPRV�TXH�OD�SULPHUD�UHVSRQGH�D�XQD�HVWUXFWXUD�IXQFLRQDO�GHO�
FRQRFLPLHQWR�\�QR�DVt�D�XQD�HVWUXFWXUD�D[LRPiWLFD�IRUPDO��/R�DQWHULRU�VLJQLÀ�FD�
TXH�HVWH�PDUFR�GH�XVRV�GH�OD�JUiÀ�FD�TXH�GHVFULELPRV��GHMD�YHU�TXp�HOHPHQWRV�
VRQ� UHOHJDGRV� GH� XQD� GLVFXVLyQ� HQ� OD� HVWUXFWXUD� GH� OD� PDWHPiWLFD� HVFRODU��
SXGLHQGR�VHU�XQD�EDVH�GH�VLJQLÀ�FDGRV�GLVWLQWD�D�OD�TXH�VH�HQFXHQWUD�\�SHUPHD�
HQ�HO�GLVFXUVR�PDWHPiWLFR�HVFRODU��TXH�SRVWHULRUPHQWH�SRGUtDQ�LQFOXLUVH�HQ�XQ�
UHGLVHxR�GHO�PLVPR��&RQVLGHUDPRV�TXH�FRQ�HO�HMHPSOR�VH�GHOLPLWD�\�GHMD�YHU�FyPR
ORV�HOHPHQWRV�WHyULFRV�TXH�VH�PHQFLRQDURQ�WLHQHQ�FDELGD�HQ�XQ�GLVHxR�SDUWLFXODU�
DVt�FRPR�HO�WLSR�GH�DFWLYLGDGHV�\�SUHJXQWDV�TXH�VH�UHDOL]DQ�EDMR�XQD�SRVWXUD�
EDVDGD�HQ�OD�FRQVLGHUDFLyQ�GH�MXVWLÀ�FDFLRQHV�GH�WLSR�IXQFLRQDOHV�

�����'LVFXVLyQ

'H� DFXHUGR� D� ODV� SURGXFFLRQHV� GHVFULWDV� DQWHULRUPHQWH�� UHDOL]DPRV� DOJXQDV�
UHÁ�H[LRQHV�DOUHGHGRU�GH�WUHV�HMHV�TXH�FRQVLGHUDPRV�UHOHYDQWHV��5DGIRUG������E��
PHQFLRQD� TXH� ODV� WHRUtDV� GH� HQVHxDQ]D� \� DSUHQGL]DMH� GLÀ�HUHQ� SULQFLSDOPHQWH�
HQ�OD�FRQFHSFLyQ�TXH�WLHQHQ�VREUH��HO�FRQWHQLGR�D�VHU�DSUHQGLGR��HO�VXMHWR��
\� FyPR� VXFHGH�HO� DSUHQGL]DMH�� (VWRV� WUHV�HOHPHQWRV� FRQIRUPDUiQ�XQ�HMH�
GH�QXHVWUD�GLVFXVLyQ�ORV�FXDOHV�VH�SXVLHURQ�GH�PDQLÀ�HVWR�HQ�HO�HMHPSOR�GH�OD
VHFFLyQ�DQWHULRU�

���� 6REUH�HO�SUREOHPD�GHO�DSUHQGL]DMH

(Q� DOJXQDV� WHRUtDV� OD� QRFLyQ� GH� DSUHQGL]DMH� HVWi� UHODFLRQDGD� D� SURFHVRV�
DGDSWDWLYRV�R�DO�GHVDUUROOR�FRJQLWLYR�FRPR�IRUPDV�́ VXSHULRUHVµ�GH�SHQVDPLHQWR�
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(Q�OD�76(�QR�VH�QLHJDQ�ORV�SURFHVRV�FRJQLWLYRV��VLQR�TXH�OD�UHODFLyQ�FRQ�HO�VDEHU
GHSHQGH�GHO�FRQWH[WR�\�GHO�JUXSR�KXPDQR��GDQGR�XQD�LPSRUWDQFLD�FUXFLDO�D�
ORV�DVSHFWRV�QRUPDWLYRV�GHO�UD]RQDPLHQWR��3RU�OR�TXH�SODQWHD�HO�H[DPHQ�GHO�
FRQRFLPLHQWR�VRFLDO��KLVWyULFD�\�FXOWXUDOPHQWH�VLWXDGR��&DQWRUDO�HW�DO���������

(O�DSUHQGL]DMH�EDMR�HVWD�SHUVSHFWLYD�\D�QR�VH�UHIHULUi�VyOR�D�SURFHVRV�
DGDSWDWLYRV��GRQGH�HO�VXMHWR�FRQVWUX\H�GHVGH�DGHQWUR�KDFLD�IXHUD�VX�FRQRFLPLHQWR�
VLQR�PiV�ELHQ�D�XQ�SURFHVR�FRQWLQXR�GH�UHVLJQLÀ�FDFLyQ��QR�VH�DVXPHQ�GH�HQWUDGD�
IRUPDV�GH�FRQRFLPLHQWR�DEVROXWRV��VLQR�TXH�VH�DFHSWD�XQD�FRQVWUXFFLyQ�GH�
VLJQLÀ�FDGRV�GH�ORV�REMHWRV�PDWHPiWLFRV�D�SDUWLU�GHO�XVR�TXH�VH�KDJDQ�GH�HOORV�SRU
SDUWH�GHO�XVXDULR�R�GH�XQD�FRPXQLGDG��(O�HMHPSOR�H[SXHVWR�HQ�OD�VLWXDFLyQ�GHO
UHVRUWH�H[SUHVy�TXH�HV�HQ�HO�XVR�GH�ODV�JUiÀ�FDV�\�HQ�HO�HMHUFLFLR�GH�ODV�SUiFWLFDV�
GRQGH�VH�GRWDQ�GH�VLJQLÀ�FDGRV�IXQFLRQDOHV��SDUD�HO�FDVR�GH�OD�HVWDELOLGDG��pVWD�
\D�QR�VH�LQWHUSUHWD�FRPR�XQD�GHÀ�QLFLyQ�HQ�WpUPLQRV�GH�XQ�OtPLWH��VLQR�FRPR�XQ
FRPSRUWDPLHQWR�WHQGHQFLDO�TXH�WDPELpQ�GHSHQGHUi�GH�ODV�FRQGLFLRQHV�VRFLDOHV�
\�FXOWXUDOHV�GH�OD�FRPXQLGDG��$GHPiV��ODV�HVWUXFWXUDV�IXQFLRQDOHV�VH�SRQHQ�
D�GLVFXVLyQ�HQ�HO�FRPSRUWDPLHQWR�WHQGHQFLDO�GH�OD�IXQFLyQ�FXDQGR�OD�EDVH�
HSLVWHPROyJLFD�\�OD�UHODFLyQ�FRQ�HO�VDEHU�VH�KDFH�D�OD�OX]�GH�XQD�VLWXDFLyQ�GH�
WUDQVIRUPDFLyQ� �&RUGHUR��������&DQWRUDO�	�)DUIiQ��������7X\XE�	&DQWRUDO��������

$XQTXH�XQD�SRVWXUD�VREUH�HO�DSUHQGL]DMH�QR�VH�KDFH�H[SOtFLWD�HQ�OD�WHRUtD
GH�ORV�(70��SRGHPRV�LQWHUSUHWDUOD�HQ�IXQFLyQ�GH�ORV�SURSLRV�SULQFLSLRV�GH�GLFKR
PDUFR��$�QXHVWUR�SDUHFHU��HO�SUREOHPD�GHO�DSUHQGL]DMH�VH�YH�LQFUXVWDGR�HQ
OD�PLVPD�GHILQLFLyQ�GH� ODV� UHODFLRQHV� HQWUH�HO� SODQR�HSLVWHPROyJLFR� \� HO�
FRJQLWLYR�SRU�PHGLR�GH�SURFHVRV�GH�JpQHVLV�\�VX�GHVDUUROOR�SURJUHVLYR��3DUHFLHUD
TXH�OD�QRFLyQ�GH�DSUHQGL]DMH�VH�HQFXHQWUD�HQUDL]DGD�HQ�SURFHVRV�HYROXWLYRV�\�
GH�GHVDUUROOR�FRJQLWLYRV�SHUVRQDOHV��HQ�WpUPLQRV�GH�´HSLVRGLRVµ��3UHFLVDPHQWH�
HV�HQ�HVWH�SXQWR�HQ�GRQGH�SRGHPRV�UHVDOWDU�XQD�GLIHUHQFLD�FODUD�GHVGH�QXHVWUD�
SHUVSHFWLYD��(O�(70�KDFH�XQ�LQWHQWR�GH�UHVFDWDU�DVSHFWRV�GHO�HVSDFLR�GRQGH�VH�
GHVDUUROOD�HO�WUDEDMR�PDWHPiWLFR�SRU�PHGLR�GHO�SODQWHDPLHQWR�GH�SUREOHPDV�
PDWHPiWLFRV��(O�HVWXGLDQWH�HQWRQFHV�HV�SXHVWR�HQ�XQ�HVSDFLR�´VRFLDOµ�GH�
LQWHUDFFLyQ��WHPDWL]DGR�FRPR�XQ�´PLOLHXµ�OR�FXDO�QRV�KDFH�UHFRUGDU�D�OD�7HRUtD
GH�ODV�6LWXDFLRQHV�'LGiFWLFDV��HV�GHFLU��HQ�XQ�́ MXHJRµ�GyQGH�HO�LQGLYLGXR�SDUWLFLSD�GH
PDQHUD�RUJDQL]DGD��5DGIRUG������D��

(Q�HO�FDVR�GHO�HMHPSOR�SODQWHDGR��HO�DQiOLVLV�GH�ORV�GDWRV�HQ�WpUPLQRV�
FRJQLWLYRV�TXHGDUtD�UHGXFLGR�~QLFDPHQWH�D�ODV�UHSUHVHQWDFLRQHV�DO�FRPSDUDUOR�FRQ
XQ�FRQRFLPLHQWR�HVFRODU�LQVWLWXFLRQDOL]DGR��(V�GHFLU��OD�JUiÀ�FD�HQ�HO�GHVDUUROOR�
GH�ODV�DFWLYLGDGHV�VH�FRQYLHUWH�HQ�XQ�PRGHOR�TXH�RUJDQL]D�FRPSRUWDPLHQWRV�\
QR�VyOR�OD�UHSUHVHQWDFLyQ�GHO�FRQFHSWR�GH�IXQFLyQ��(VWR�TXLHUH�GHFLU�TXH�
FRQVLGHUDU�D�OD�UHVLJQLÀ�FDFLyQ�SHUPLWH�XQD�UHÁ�H[LyQ�VREUH�DVSHFWRV�IXQFLRQDOHV�
GHO�VDEHU�VLWXDGR�DO�HVFHQDULR�GH�OD�DFWLYLGDG��GRQGH�HO�VXMHWR�WUDQVIRUPD
DO�FRQRFLPLHQWR��SHUR�WDPELpQ�HO�VXMHWR�VH�WUDQVIRUPD��/D�UHVLJQLILFDFLyQ�HQ�
HO�HMHPSOR�GHO�UHVRUWH�VH�REVHUYD�HQ�HO�PRPHQWR�HQ�HO�FXDO�VH�SURSLFLD�XVDU�
D�OD�JUiÀ�FD�FRPR�PHGLR�SDUD�RULHQWDU�OD�GLUHFFLyQ�D�XVDUOD�FRPR�XQ�PHGLR�TXH�
SHUPLWH�DQWLFLSDU�HO�FRPSRUWDPLHQWR��FRQ�OR�FXDO�OD�JUiÀ�FD�SDVD�D�XVDUVH�FRPR�
XQ�PRGHOR�SDUD�DQDOL]DU�FRPSRUWDPLHQWRV�WHQGHQFLDOHV�JOREDOHV�
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���� 6REUH�HO�6XMHWR

1RV�SDUHFH�TXH�EDMR�OD�SURSXHVWD�GHO�(70��HO�VXMHWR�HV�FRQVLGHUDGR�HQ�VX�
GLPHQVLyQ�FRJQLWLYD�~QLFDPHQWH��&RPR�XQ�LQGLYLGXR�UDFLRQDO�DXWR�VRVWHQLGR�
HO�FXDO�FRQVWUX\H�VX�SURSLR�FRQRFLPLHQWR��$Vt��OD�QRFLyQ�GH�VXMHWR�HVWi�UHODFLRQDGD�
FRQ�OD�LGHD�FLHQWtÀ�FD�GHO�PDWHPiWLFR��SXHVWR�TXH�VH�UHVDOWDQ�ODV�FDUDFWHUtVWLFDV�
GHO�WUDEDMR�PDWHPiWLFR�WDO�\�FRPR�ORV�PDWHPiWLFRV�OR�UHDOL]DQ��3DUHFHUtD�
FRQYHQLU�\�QR�SUREOHPDWL]DU�OD�LPSRUWDQFLD�GH�OD�QRFLyQ�GH�VXMHWR��\D�TXH�HVWH�
VH�FRQVLGHUD�FRPR�DOJXLHQ�TXH�GH�PDQHUD�QDWXUDO�DFWXDUi�FRPR�XQ�FLHQWtÀ�FR�R�
PDWHPiWLFR��GH�XQD�PDQHUD�UDFLRQDO�HVSHUDGD��(O�SROR�GH�OD�VXEMHWLYLGDG�SDUHFH�
VHU�UHVXHOWR�GH�HVWD�IRUPD�

3RU�VX�SDUWH��OD�VRFLRHSLVWHPRORJtD�SODQWHD�XQ�URO�GHO�LQGLYLGXR�GHQWUR�GH�
OD�FRQVWUXFFLyQ�GH�FRQRFLPLHQWR�GLIHUHQWH��'HEHPRV�HQWHQGHU�D�OD�GLPHQVLyQ�GHO�
LQGLYLGXR�GHVGH�XQD�GLPHQVLyQ�VRFLDO��7DO�GLPHQVLyQ��SRVLFLRQD�DO�LQGLYLGXR�\�OR�
XELFD�HQ�XQD�FRPXQLGDG�HVSHFtÀ�FD��$WLHQGH�DO�SROR�FRJQLWLYR�SHUR�HQ�OR�VRFLDO��DO�
UHFRQRFHU�D�OD�SUiFWLFD�VRFLDO�FRPR�QRUPDWLYD�\�D�ORV�XVRV�GHO�FRQRFLPLHQWR��6H�
HQIRFD�DVt�HQ�XQ�´VXMHWR�VRFLDOµ��%XHQGtD�	�0RQWLHO���������TXH�DFW~D�\�SLHQVD�HQ�
UHODFLyQ�D�VX�HVFHQDULR�SDUWLFXODU�GRQGH�VXFHGH�FRQRFLPLHQWR�PDWHPiWLFR�

&RQVLGHUD�D�XQ� LQGLYLGXR�KLVWyULFD� \� FXOWXUDOPHQWH� VLWXDGR�\�HQ�XQD�
UHDOLGDG�VRFLDO�GLYHUVLÀ�FDGD��HV�GHFLU��D�XQ�VXMHWR�HQ�WDQWR�FRPXQLGDG��GRQGH�HO
VDOyQ�GH�FODVHV�HV�XQR�PiV�GH�ORV�HVFHQDULRV�GH�FRQRFLPLHQWR�GRQGH�SXHGH�
WUDVFHQGHU��&RPR�HMHPSOR��HQ�HO�FDVR�GH�ORV�SDUWLFLSDQWHV�GHO�WDOOHU��HO�GHVDUUROOR
GH�ODV�DFWLYLGDGHV�GHQWUR�GHO�HVFHQDULR�SHUPLWH�LQYROXFUDU�D�ORV�PLVPRV�HQ�OD�
FRQIRUPDFLyQ�GH�DUJXPHQWRV�VREUH�ODV�DFWLYLGDGHV��VLHPSUH�FRQ�XQ�FRPSURPLVR
JHQHUDGR�HQ�WpUPLQRV�GH�UHVSRQVDELOLGDG��\�QR�GH�XQD�E~VTXHGD�GH�XQD�FDOLÀ�FDFLyQ
DSUREDWRULD��/D�FRPXQLGDG�TXH�VH�FRQIRUPD�GH�HVWD�PDQHUD�LQYROXFUD�D�ORV�
FLXGDGDQRV�HQ�OD�E~VTXHGD�GH�XQ�ELHQ�FRP~Q�EDMR�UHVSRQVDELOLGDG�GH�FDGD�XQR
GH�VXV�PLHPEURV��SHUR�GRQGH�HO�FRQRFLPLHQWR�\�HO�HVFHQDULR�VRFLRFXOWXUDO�DPDOJDPDQ
ODV�UHODFLRQHV�GH�ORV�FLXGDGDQRV�FRQ�ORV�FRQRFLPLHQWRV�SXHVWRV�HQ�XVR�

���� 6REUH�HO�FRQWHQLGR�D�HQVHxDU

(O�DFHQWR�GH�OD�76(�QR�VH�HQFXHQWUD�HQ�HO�GHVDUUROOR�GH�FRQFHSWRV�PDWHPiWLFRV��
HV�GHFLU��QR�VH�SUHRFXSD�SRU�HQWHQGHU�TXp�VDEHQ�\�TXp�QR�VDEHQ�ORV�HVWXGLDQWHV�
GH�FLHUWR�FRQWHQLGR��VLQR�PiV�ELHQ��FyPR�OOHJDQ�D�FRQRFHU�\�FyPR�XVDQ�HVH�
FRQRFLPLHQWR��'H�HVWD�PDQHUD��LPSRUWD�HO�WLSR�GH�DUJXPHQWDFLRQHV�TXH�ODV�
SHUVRQDV�JHQHUDQ�FXDQGR�VH�HQIUHQWDQ�D�XQD�VLWXDFLyQ�PDWHPiWLFD��$O�UHVSHFWR��
HO�HMHPSOR�GH�PRGHODFLyQ�QRV�SHUPLWH�LOXVWUDU�FyPR�QXHVWUR�LQWHUpV�QR�UDGLFD�HQ
DQDOL]DU�VL�ORV�SDUWLFLSDQWHV�´FRQRFHQµ�FXiO�HV�OD�GHILQLFLyQ�GH�HVWDELOLGDG�
PDWHPiWLFD�R�OR�TXH�HV�XQD�JUiÀ�FD��VLQR�FyPR�VH�DUJXPHQWD�VREUH�HVD�SURSLHGDG�HQ
XQD�VLWXDFLyQ�GH�PRYLPLHQWR�\�TXp�XVRV�VH�HQFXHQWUDQ�HQ�OD�EDVH�GH�HVDV�
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DUJXPHQWDFLRQHV��/R�DQWHULRU�GHVDWD�XQD�WHUFHUD�GLIHUHQFLD�FRQ�UHVSHFWR�DO�(70�
(Q�HVWH�~OWLPR��VH�UHIRUPXOD�OD�RUJDQL]DFLyQ�GLGiFWLFD�HQ�WpUPLQRV�GH�SUREOHPDV�
PDWHPiWLFRV�HQ�XQ�DPELHQWH�GH�DSUHQGL]DMH�RUJDQL]DGR�� WRPDQGR�FRPR�
UHIHUHQFLD�OD�QRFLyQ�GH�SDUDGLJPD��HV�GHFLU��OD�WHRUtD�GHO�(70�WUDWD�FRQ�HO�SUREOHPD
GH�OD�DGTXLVLFLyQ�GH�XQ�FRQRFLPLHQWR�LQVWLWXFLRQDO�SRU�SDUWH�GH�ORV�HVWXGLDQWHV��
3DUHFH�FODUR�TXH�HO�(70�SURSRQH�XQ�HVSDFLR�GH�WUDEDMR�SDUD�LQVWXFLRQDOL]DU�
FLHUWR�FRQRFLPLHQWR�PDWHPDWLFR��(Q�FRQWUDSDUWH��OD�6RFLRHSLVWHPRORJtD�SURSRQH�OD
E~VTXHGD�GH�VLWXDFLRQHV�HVSHFtÀ�FDV�\�VX�SRVWHULRU�REMHWLYDFLyQ�HQ�GLVHxRV�GH
DFWLYLGDGHV�TXH�SHUPLWDQ�UHVLJQLÀ�FDU�HO�FRQRFLPLHQWR��EDVDGRV�HQ�OD�KLSyWHVLV�
TXH�FRQ�HOOR�VH�JHQHUD�XQD�PDWHPiWLFD�IXQFLRQDO�

/R�DQWHULRU�QR�VLJQLILFD�TXH�HQ�OD�6RFLRHSLVWHPRORJtD�VH�´LJQRUDµ�DTXHO�
FRQRFLPLHQWR�PDWHPiWLFR�TXH�HO�G0(�SURYHH��PiV�ELHQ�FULWLFD�HVH�FRQRFLPLHQWR
\�VX�IRUPD�GH�GLIXVLyQ�LQVWLWXFLRQDO��HQ�WDQWR�VX�KRPHJHQHLGDG�H�LPSRVLFLyQ�D�VHU�
HQVHxDGR�\�DSUHQGLGR��GDQGR�HYLGHQFLD�GH�RWURV�UD]RQDPLHQWRV�\�MXVWLÀ�FDFLRQHV�
IXQFLRQDOHV�TXH�VH�HQFXHQWUDQ�HQ�OD�EDVH�GH�VLJQLÀ�FDGRV�GH�GLFKRV�FRQFHSWRV�\�
TXH�VRQ�GHVFRQRFLGRV�R�VXERUGLQDGRV�SRU�HO�G0(�

��� �6tQWHVLV�\�FRQVLGHUDFLRQHV�À�QDOHV

1XHVWUR�REMHWLYR�IXH�UHDOL]DU�XQ�HMHUFLFLR�GH�GLVFXVLyQ�\�UHÁ�H[LyQ��HQ�WpUPLQRV�
GH�XQ�GLiORJR�TXH�VH�FHQWUy�HQ�OD�LGHQWLGDG GH�ODV�WHRUtDV��5DGIRUG������D��
(O�HMHPSOR�TXH�GHVFULELPRV�EUHYHPHQWH�QRV�SHUPLWLy�LOXVWUDU�OD�PDQHUD�HQ�OD�
FXDO�VH�PDWHULDOL]DQ�FLHUWRV�HOHPHQWRV�WHyULFRV�\�TXp�WLSR�GH�DFWLYLGDGHV�VH�
SRGUtDQ�JHQHUDU��SHUR�WDPELpQ�FyPR�pVWRV�RSHUDQ�HQ�OD�EDVH�GH�GLVHxRV�HQ�OD�
E~VTXHGD�GH�HYLGHQFLD�HPStULFD�

/D�7HRUtD�6RFLRHSLVWHPRORJtD�WLHQH�VX�LQWHUpV�HQ�REVHUYDU�DO�SDUWLFLSDQWH�
�HVWXGLDQWH�R�FLXGDGDQR�HQ�JHQHUDO��HQ�OD�FRQVWUXFFLyQ�GH�DUJXPHQWRV�IXQFLRQDOHV�
D�WUDYpV�GH�XQD�VLWXDFLyQ�HVSHFtÀ�FD HQ�GRQGH�VH�PRGHOD�OD�IXQFLyQ�GH�OD�SUiFWLFD�
VRFLDO��(Q�WDQWR�TXH�HO�(70�SRQH�VX�DWHQFLyQ�HQ�SURSRUFLRQDU�XQ�DPELHQWH�GH�
WUDEDMR�LGyQHR�HQ�DOJ~Q�GRPLQLR�PDWHPiWLFR�HQ�TXH�HO�DOXPQR�UHVXHOYH�FLHUWRV�
SUREOHPDV�PDWHPiWLFRV�HQ�XQ�HVFHQDULR�HVFRODU��/D�DWHQFLyQ�GH�DPERV�HVWi�SXHVWD
HQ�OR�TXH�HO�HVWXGLDQWH�R�SDUWLFLSDQWH�LQPHUVR�HQ�DOJXQD�´DFWLYLGDG�PDWHPiWLFDµ�
UHDOL]D��VLQ�HPEDUJR��HO�SDSHO�GHO�DFWRU�HV�GLVWLQWR��DVt�FRPR�OD�EDVH�GH�ODV�
DFWLYLGDGHV�D�UHDOL]DU��3DUHFHUtD�TXH�HO�VXMHWR�DO�TXH�KDFH�UHIHUHQFLD�HO�(70
HV�XQ�´VXMHWR�HSLVWpPLFRµ��PLHQWUDV�HO�VXMHWR�HQ�OD�VRFLRHSLVWHPRORJtD�HV�
KLVWyULFR�\�FXOWXUDOPHQWH�VLWXDGR�

8Q�SXQWR�GH�GHVHQFXHQWUR�HQWUH�OD�6RFLRHSLVWHPRORJtD�\�HO�(70�HV�HO�SDSHO�
FRQIHULGR�D�ORV�FRQFHSWRV�\�ODV�UHSUHVHQWDFLRQHV��$�QXHVWUR�SDUHFHU��HO�SDSHO�GH�ORV
REMHWRV�\�ODV�UHSUHVHQWDFLRQHV�GHQWUR�GHO�(70�HV�FUXFLDO��HV�LQWHQFLRQDOPHQWH�
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YLVLEOH��GH�KHFKR�HV�XQD�GH�ODV�FRPSRQHQWHV��HO�UHSUHVHQWDQWH�GHO�REMHWR��(V�D
WUDYpV�GH�OD�JpQHVLV�VHPLyWLFD�TXH�HO�HVWXGLDQWH�SRGUi�GDU�FXHQWD�GH�ORV�REMHWRV��
KDEODU�\�WUDEDMDU�FRQ�HOORV��(Q�HO�HMHPSOR�H[SXHVWR�HQ�HO�DSDUWDGR����HO�REMHWR�
PDWHPiWLFR�R�VLJQR�TXH�HVWi�HQ�MXHJR�HV�OD�JUiÀ�FD�FRPR�OD�UHSUHVHQWDFLyQ�GH�
XQD�IXQFLyQ��VLQ�HPEDUJR��HO�HVWDWXV�TXH�VH�OH�FRQILHUH�HV�GH�KHUUDPLHQWD�\�
DUJXPHQWDFLyQ�TXH�QRUPD�OD�FRQVWUXFFLyQ�GH�FRQRFLPLHQWR��eVWD�HV�XQD�GLVWLQFLyQ�
TXH� OD�6RFLRHSLVWHPRORJtD�WLHQH�FRQ�UHVSHFWR�D� ORV�REMHWRV�PDWHPiWLFRV�\�
SODQWHD�TXH�HV�OD�DFWLYLGDG�KXPDQD�OD�TXH�SHUPLWLUi�OD�SURGXFFLyQ�GHO�REMHWR��HO�
FXDO�VH�FRQVLGHUD�QR�FRPR�SUHH[LVWHQWH�D�GLFKD�DFWLYLGDG��6X�DWHQFLyQ�QR�HVWi�HQ�
ORV�VLJQRV��ORV�DUWHIDFWRV�\�ORV�JHVWRV��TXH�VLQ�GXGD�VRQ�LPSRUWDQWHV�\�QHFHVDULRV�
HQ�HO�PRPHQWR�GHO�DQiOLVLV�GH�OD�DFWLYLGDG�GH�ORV�LQGLYLGXRV�HQ�FRPXQLGDG��VLQR�
TXH�VH�XELFD�DO�´UDVµ�GH�ODV�SUiFWLFDV�VRFLDOHV�TXH�DFRPSDxDQ�D�HVRV�FRQFHSWRV�µ
�&DQWRUDO�HW��DO����������'DPRV�FXHQWD�GH�ODV�DUJXPHQWDFLRQHV�VLWXDGDV�FXDQGR�
HO� FRQRFLPLHQWR�HVWp�HQ�XVR�HQ�XQD� VLWXDFLyQ�SDUWLFXODU��PLHQWUDV�TXH�HO�(70�
DWLHQGH�ODV�UHSUHVHQWDFLRQHV�TXH�VH�KDFHQ�GH�XQ�REMHWR�\�ORV�FDPELRV�GH�UHJLVWUR�
TXH�VH�SXHGHQ�JHQHUDU�HQ�XQ�(70�3HUVRQDO��SRU�HMHPSOR�

(O�(70�WDPELpQ�DQDOL]D�XQ�QLYHO�GHO�FRQRFLPLHQWR��HO�QLYHO�HSLVWHPROyJLFR��
SHUR�VH�KDFH�GHVGH�ODV�UHSUHVHQWDFLRQHV�\�ORV�REMHWRV��DXQ�FXDQGR�VH�FRQVLGHUD�
XQ�SDUDGLJPD�TXH�UHJXOD�GH�FLHUWD�PDQHUD� OR� LQVWLWXFLRQDO��UHÁ�HMDGR�HQ�XQ�
(70�GH�5HIHUHQFLD��6LQ�HPEDUJR��HO�(70�UHFRQRFH�HO�SDSHO�GH� LQGLYLGXR
GHQWUR�GHO� WUDEDMR�PDWHPiWLFR�DO�SRQHU�HVSHFLDO� LQWHUpV�HQ� OR�TXH�pVWRV�
SURGXFHQ�D�QLYHO�3HUVRQDO��VLPLODU�D�FRPR�VH�SODQWHD�HO�DQiOLVLV�GH�XVRV�GH�
ODV�JUiÀ�FDV�HQ�OD�VRFLRHSLVWHPRORJtD��(V�FODUD�OD�GLIHUHQFLD�GH�ODV�YLVLRQHV�HQ�
WpUPLQRV�GH�OR�TXH�DQDOL]DQ��ORV�SURFHVRV�D�ORV�TXH�ULQGHQ�FXHQWD��DVt�FRPR�GH�
ORV�SURFHVRV�GH�VLJQLÀ�FDFLyQ�\�DGDSWDFLyQ�GH�HVWUXFWXUDV�PHQWDOHV�HQ�HO�(70��
\�GH�ODV�DUJXPHQWDFLRQHV�VLWXDFLRQDOHV�\�GH�OD�UHVLJQLÀ�FDFLyQ�GHO�XVR�HQ�HO�FDVR�
GH�OD�VRFLRHSLVWHPRORJtD�

(Q�WpUPLQRV�GH�OR�VRFLDO�WDPELpQ�VH�HQFXHQWUDQ�GLIHUHQFLDV�HQWUH�ODV�
SHUVSHFWLYDV��(O�(70�VH�UHÀ�HUH�D�OD�QRFLyQ�GH�SDUDGLJPD�FRPR�DTXHOOD�LGHRORJtD�
GH�XQ�JUXSR�R�FRPXQLGDG�TXH�GHWHUPLQD�OR�TXH�VH�FRQVLGHUD�FRPR�WUDEDMR�
PDWHPiWLFR��7DPELpQ�FRQVLGHUD�HO�WUDEDMR�PDWHPiWLFR�HQ�HO�VDOyQ�GH�FODVHV��
SRU�HMHPSOR�HQ�WpUPLQRV�GH�LQWHUDFFLRQHV�\�VRFLDOL]DFLyQ�VLWXDGR�HQ�XQ�QLYHO�
FRJQLWLYR��/D�FRJQLFLyQ�HQ�OR�VRFLRHSLVWHPROyJLFR�QR�HV�HQWHQGLGD�FRPR�XQD�
DGDSWDFLyQ�DO�PHGLR��VLQR�TXH�GHSHQGHUi�GHO�HVFHQDULR�\�GH�OD�FXOWXUD��HVWDUi�HQ
FRPSUHQGHU�SRU�TXp�KDFHQ�OR�TXH�KDFHQ��(V�SRU�HOOR��TXH�DO�XELFDUVH�EDMR�OD�QRFLyQ�GH
SUiFWLFD�VRFLDO�OD�6RFLRHSLVWHPRORJtD�QR�GDUi�FXHQWD�GH�FyPR�HQVHxDU�DOJ~Q�
WHPD��HQ�DOJXQD�VLWXDFLyQ�D�FXDOTXLHU�SHUVRQD��VLQR�LQWHQWDUi�GHVHQWUDxDU�ODV
FDUDFWHUtVWLFDV�HVSHFtÀ�FDV�GHO�VDEHU�TXH�OR�KDFHQ�GLVWLQWR�GH�RWURV�\�DKt�SURSRQHU�
HVWUDWHJLDV�GLGiFWLFDV�LQQRYDGRUDV�
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3RU�RWUR�ODGR��HO�(70�\�OD�6RFLHSLVWHPRORJtD�PHGLDQWH�OD�6LWXDFLyQ�(VSHFtÀ�FD�
FRPSDUWHQ�OD�QHFHVLGDG�GH�FUHDU�XQ�HVSDFLR�ySWLPR�SDUD�HO�GHVDUUROOR�GH�LGHDV�
PDWHPiWLFDV�\�GH�XVRV�GH�FRQRFLPLHQWRV�PDWHPiWLFRV�HQ�OD�PDWHPiWLFD�HVFRODU�
UHVSHFWLYDPHQWH��(V�GHFLU��GHSHQGHUi�GHO�FRQWH[WR�OD�IRUPD�HQ�OD�FXDO�DSDUHFHUiQ�
ORV�XVRV��6RVWHQHPRV�TXH�XQR�GH� ORV�SUREOHPDV�PiV� LPSRUWDQWHV�GHQWUR�GH� OD�
HQVHxDQ]D�\�DSUHQGL]DMH�GH�ODV�PDWHPiWLFDV�QR�VH�HQFXHQWUD�~QLFDPHQWH�HQ�
OD�RUJDQL]DFLyQ�\�MHUDUTXL]DFLyQ�WHPiWLFD�GH�ORV�FRQWHQLGRV��VLQR�HQ�OD�SRFD�
R�QXOD�FODULGDG�GH�OD�WH[WXUD�VRFLDO�GHO�FRQRFLPLHQWR�PDWHPiWLFR��7X\XE�	
&DQWRUDO���������/D�6RFLRHSLVWHPRORJtD�GD�FXHQWD�GH�TXH�OD�UHVLJQLÀ�FDFLyQ�HV�
XQD�FRQVWUXFFLyQ�GHO�FRQRFLPLHQWR�PLVPR�HQ�OD�RUJDQL]DFLyQ�GHO�JUXSR�KXPDQR�
QRUPDGR�SRU�OR�LQVWLWXFLRQDO�\�H[SUHVDGR�HQ�HO�XVR�GH�ODV�JUiÀ�FDV�D�WUDYpV�GH�
VXV IXQFLRQDPLHQWRV�\ IRUPDV��3RU�OR�FXDO�HO�DQiOLVLV�VH�FHQWUy�HQ�HO�GHVDUUROOR�
GHO�XVR�GH�OD�JUiÀ�FD�\�HQ�HYLGHQFLDU�XQ�GHVDUUROOR�GH�GLFKR�XVR TXH�UHDOL]D�HO�
SDUWLFLSDQWH��FRPR�HYLGHQFLD�GH�XQD�UHVLJQLÀ�FDFLyQ�

/D�QRFLyQ�GH�(70�HVWi�HVWUXFWXUDGR�HQ�ORV�QLYHOHV�HSLVWHPROyJLFRV�\�
FRJQLWLYRV�SDUD�FRPSUHQGHU�OR�TXH�VXFHGH�HQ�WDO�HVSDFLR��HQ�GRQGH�OD�JpQHVLV
HSLVWHPROyJLFD�SHUPLWH�OD�HVWUXFWXUD�GHO�HVSDFLR�\�OD�JpQHVLV�FRJQLWLYD�WLHQH�VX
DWHQFLyQ�HQ�ORV�SURFHVRV�FRJQLWLYRV�GH�ORV�LQGLYLGXRV��.X]QLDN���������(Q�QXHVWUD�
SHUVSHFWLYD�FRQVLGHUDPRV�TXH�OD�EDVH HSLVWHPROyJLFD�OD�SURYHH�OD�FDWHJRUtD�GH�
FRQRFLPLHQWR��HV�GHFLU��HV�OD�YpUWHEUD�SDUD�HO�GLVHxR�GH�XQD�VLWXDFLyQ�SDUWLFXODU�
0LHQWUDV�TXH�OR�FRJQLWLYR��VH�DQDOL]D�HQ�ORV�DUJXPHQWRV�TXH�SURGXFHQ�ORV�
SDUWLFLSDQWHV�D�WUDYpV�GH�OD�PRGHODFLyQ��OD WHFQRORJtD�\�OD JUDÀ�FDFLyQ��0iV�DOOi�
GH�H[SOLFDU�FyPR�HVWiQ�DUWLFXODGRV�OR�HSLVWHPROyJLFR�\�FRJQLWLYR�HQ�OD�6LWXDFLyQ�
(VSHFtILFD��VHxDODPRV�TXH�WHQHPRV�HOHPHQWRV�HQ�FRP~Q�FRQ�HO�(70��SHUR
FRQ�SODQWHDPLHQWRV�GLIHUHQWHV�

/RV�HOHPHQWRV�SUHVHQWHV�HQ�OD�6LWXDFLyQ�(VSHFtILFD�VRQ�ORV�DUWHIDFWRV�
FRPR�OD�FDOFXODGRUD�JUDÀ�FDGRUD��HO�VHQVRU�GH�PRYLPLHQWR��HO�UHVRUWH�\�OD�SHVD�
TXH�VRQ�SLH]DV�LPSRUWDQWHV�HQ�OD�RSHUDWLYLGDG��7DPELpQ�OD�YLVXDOL]DFLyQ�GH�ODV�
UHSUHVHQWDFLRQHV�JUiÀ�FDV�VH�KDFH�SUHVHQWH��HQ�GRQGH�FHQWUDPRV�OD�PLUDGD�HQ�HO�
XVR�GH�OD�JUiÀ�FD�SDUD�OD�FRQVWUXFFLyQ�GH�WDOHV�UHSUHVHQWDFLRQHV��3RU�~OWLPR��ODV
DUJXPHQWDFLRQHV�TXH�JHQHUD�OD�FDWHJRUtD�&7)�QRV�EULQGDQ�HOHPHQWRV�SDUD�PLUDU�
ORV XVRV�GH�OD�JUiÀ�FD�FRPR�KHUUDPLHQWDV�TXH�HYROXFLRQDQ�D�OD�SDU�GH�ODV�IRUPDV�
GH�KDFHU�GH�ORV�SDUWLFLSDQWHV�

3DUD�FRQFOXLU��FRQVLGHUDPRV�TXH�QXHVWUR�HMHUFLFLR�GH�GLiORJR�GHMD�YHU�
OD�LPSRUWDQFLD�TXH�UHYLVWH�OD�LGHQWLILFDFLyQ�GH�GLIHUHQFLDV�HQWUH�ODV�GLYHUVDV�
DSUR[LPDFLRQHV�WHyULFDV�HQ�OD�0DWHPiWLFD�(GXFDWLYD��(VWH�DQiOLVLV�QRV�KDFH�
UHÁ�H[LRQDU�VREUH�OD�QHFHVLGDG�GH�UHJUHVDU�D�ODV�EDVHV�IXQGDPHQWDFLRQDOHV�GH�FDGD
XQD�GH�ODV�SRVWXUDV�WHyULFDV�\�UHSODQWHDUQRV�DFHUFD�GH�QXHVWURV�FRQVWUXFWRV�
WHyULFRV�\�ODV�SUHJXQWDV�TXH�LQWHQWDQ�UHVSRQGHU��(O�HMHUFLFLR�TXH�UHDOL]DPRV��VLQ
GXGD�QR�SUHWHQGLy�GHPHULWDU�DOJXQR�GH�ORV�PDUFRV�VLQR�UHÁ�H[LRQDU�VREUH�QXHVWURV�
SXQWRV�GH�HQFXHQWUR�\�GHVHQFXHQWUR�
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5HIHUHQFLDV�ELEOLRJUiÀ�FDV

$UWLJXH��0����������/HDUQLQJ�PDWKHPDWLFV�LQ�D�&$6�HQYLURQPHQW��7KH�*HQHVLV�RI�D�5HIOHFWLRQ�
DERXW� LQVWUXPHQWDWLRQ� DQG� WKH� 'LDOHFWLFV� EHWZHHQ� 7HFKQLFDO� DQG� &RQFHSWXDO� :RUN��
,QWHUQDWLRQDO�-RXUQDO�RI�&RPSXWHUV�IRU�0DWKHPDWLFDO�/HDUQLQJ��JJ ��������������

$UWLJXH��0�� �������� 5DSSRUWV� HW� DUWLFXODWLRQV� HQWUH� FDGUHV� WKHRULTXHV�� OH� FDV� GH� OD� WKHRULH�
DQWKURSRORJLTXH� GX� GLGDFWLTXH��5HFKHUFKHV� HQ�'LGDFWLTXH� GHV�0DWKpPDWLTXHV� �� �����
��������

%DUUHUD��,��������� eWXGH�GHV�VLJQLILFDWLRQV�GH�OD�PXOWLSOLFDWLRQ�SRXU�GLIIpUHQWV�HQVDPEOH�GH�
QRPEUHV� GDQV� XQ� FRQWH[WH� GH� JpRPpWULVDWLRQ�� �7HVLV� LQpGLWD� GH� GRFWRUDGR���8QLYHUVLWp�
3DULV�'LGHURW��3DULV�����3DUtV��)UDQFLD��

%ORFK��,����������8Q�PLOLHX�JUDSKLTXH�SRXU�O¶DSSUHQWLVVDJH�GH�OD�QRWLRQ�GH�IRQFWLRQ�DX�O\FpH��
3HWLW�[������������

%XHQGtD��*��	�0RQWLHO��*����������)URP�KLVWRU\�WR�UHVHDUFK�LQ�PDWKHPDWLFV�HGXFDWLRQ��6RFLR�
HSLVWHPRORJLFDO�HOHPHQWV�IRU�7ULJRQRPHWULF�)XQFWLRQV��(Q�9��.DW]�	�&��7]DQDNLV��(GV����
5HFHQW�'HYHORSPHQWV�RQ�,QWURGXFLQJ�D�+LVWRULFDO�'LPHQVLRQ�LQ�0DWKHPDWLFV�(GXFDWLRQ��
�SS����������(VWDGRV�8QLGRV��7KH�0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD��

%ULFHxR�(��\�&RUGHUR�)����������8Q�HVWXGLR�GHO�XVR�GH�OD�WHFQRORJtD�HVFRODU�HQ�VLWXDFLRQHV�GH�
PRGHODFLyQ�GHO�PRYLPLHQWR��(Q�2��&RYLDQ��<��&KiYH]��-��/ySH]��0��0pQGH]��$��2NWDo�
�(GV����0HPRULDV�GHO�3ULPHU�&RORTXLR�GH�'RFWRUDGR���SS������������0p[LFR��&HQWUR�GH�
,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV�GHO�,31��&LQYHVWDY��

&DEDxDV��*�� ��������(O� SDSHO� GH� OD� QRFLyQ� GH� FRQVHUYDFLyQ� GHO� iUHD� HQ� OD� UHVLJQLILFDFLyQ�
GH� OD� LQWHJUDO� GHILQLGD�� 8Q� HVWXGLR� VRFLRHSLVWHPROyJLFR� �7HVLV� LQpGLWD� GH� GRFWRUDGR���
&LQYHVWDY�,31��0p[LFR��'��)�

&DQWRUDO�� 5��� 	� )DUIiQ�� 5�� �������� 0DWKHPDWLFV� (GXFDWLRQ�� $� YLVLRQ� RI� LWV� HYROXWLRQ�
(GXFDWLRQDO�6WXGLHV�LQ�0DWKHPDWLFV���� �������������

&DQWRUDO�� 5��� )DUIiQ�� 5��� /H]DPD�� -�� 	� 0DUWtQH]�6LHUUD�� *�� �������� 6RFLRHSLVWHPRORJtD
\� UHSUHVHQWDFLyQ�� DOJXQRV� HMHPSORV�� 5HYLVWD� /DWLQRDPHULFDQD� GH� ,QYHVWLJDFLyQ� HQ�
0DWHPiWLFD�(GXFDWLYD��� ������������

&RUGHUR��)�� ��������(O� HQWHQGLPLHQWR� GH� DOJXQDV� FDWHJRUtDV� GHO� FRQRFLPLHQWR� GHO� FiOFXOR�\�
DQiOLVLV��HO�FDVR�GHO�FRPSRUWDPLHQWR�WHQGHQFLDO�GH�ODV�IXQFLRQHV��5HYLVWD�/DWLQRDPHULFDQD
GH�,QYHVWLJDFLyQ�HQ�0DWHPiWLFD�(GXFDWLYD��� �����������

&RUGHUR�� )�� �������� (O� XVR� GH� ODV� JUiILFDV� HQ� HO� GLVFXUVR� GHO� FiOFXOR� HVFRODU�� 8QD� YLVLyQ�
VRFLRHSLVWHPROyJLFD��(Q�&DQWRUDO��5���&RYLiQ��2���)DUIiQ��5���/H]DPD�� -��	�5RPR��$�
�(GV����,QYHVWLJDFLRQHV�VREUH�HQVHxDQ]D�\�DSUHQGL]DMH�GH�ODV�PDWHPiWLFDV��8Q�UHSRUWH�
,EHURDPHULFDQR �SS�����±������0p[LFR��(GLFLRQHV�'tD]�GH�6DQWRV�

&RUGHUR��)��	�)ORUHV��5����������(O�XVR�GH�ODV�JUiILFDV�HQ�HO�GLVFXUVR�PDWHPiWLFR�HVFRODU��8Q�
HVWXGLR� VRFLRHSLVWHPROyJLFR� HQ� HO� QLYHO� EiVLFR� D� WUDYpV� GH� ORV� OLEURV� GH� WH[WR�� 5HYLVWD�
/DWLQRDPHULFDQD�GH�,QYHVWLJDFLyQ�HQ�0DWHPiWLFD�(GXFDWLYD���� ���������

&RUGHUR��)���&HQ��&��	�6XiUH]��/����������/RV�IXQFLRQDPLHQWRV�\�IRUPDV�GH�ODV�JUiILFDV�HQ�ORV
OLEURV�GH�WH[WR��XQD�SUiFWLFD�LQVWLWXFLRQDO�HQ�HO�EDFKLOOHUDWR��5HYLVWD�/DWLQRDPHULFDQD�GH�
,QYHVWLJDFLyQ�HQ�0DWHPiWLFD�(GXFDWLYD�����������������

'L6HVVD��$���+DPPHU��'���	�6KHULQ��%�� �������� ,QYHQWLQJ�JUDSKLQJ��PHWD�UHSUHVHQWDWLRQDO
H[SHUWLVH�LQ�FKLOGUHQ��-RXUQDO�RI�0DWKHPDWLFDO�%HKDYLRU����� ��������
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'XELQVN\��(��	�+DUHO��'����������7KH�1DWXUH�RI�WKH�3URFHVV�&RQFHSWLRQ�RI�)XQFWLRQ��(Q
(��'XELQVN\�	�*��+DUHO��(GV����7KH�&RQFHSW�RI�)XQFWLRQ��$VSHFWV�RI�(SLVWHPRORJ\�DQG�
3HGDJRJ\ �SS�����������:DVKLQJWRQ��'&��0DWHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD�

'XYDO��5����������6HPLRVLV�\�SHQVDPLHQWR�KXPDQR��5HJLVWURV�VHPLyWLFRV�\�DSUHQGL]DMHV�
LQWHOHFWXDOHV��&RORPELD��3HWHU�/DQJ�6��$�

+LWW� )�� �������'LIILFXOWLHV� LQ� WKH�$UWLFXODWLRQ� RI�'LIIHUHQW�5HSUHVHQWDWLRQV�/LQNHG� WR� WKH�
&RQFHSW�RI�)XQFWLRQ��-RXUQDO�RI�0DWKHPDWLFDO�%HKDYLRU��UU ���������������

.X]QLDN��$�� ��������8Q�HVVDL�VXU� OD�QDWXUH�GX� WUDYDLO�JpRPpWULTXH�HQ�ILQ�GH� OD�VFRODULWp
REOLJDWRLUH�HQ�)UDQFH� $QQDOHV�GH�'LGDFWLTXH�HW�GH�6FLHQFHV�&RJQLWLYHV���� �����������

.X]QLDN��$����������/¶HVSDFH�GH�7UDYDLO�0DWKpPDWLTXH�HW�VHV�JHQqVHV��$QQDOHV�GH�'LGDFWLTXH�
HW�GH�6FLHQFHV�&RJQLWLYHV���� ����������

/HLQKDUGW��*���=DVODYVN\��2��	�6WHLQ��0�� ��������)XQFWLRQV�� JUDSKV� DQG�JUDSKLQJ��7DVNV��
OHDUQLQJ�DQG�WHDFKLQJ��5HYLHZ�RI�(GXFDWLRQDO�5HVHDUFK� �� ����������

0DVFKLHWWR��0�� �������� )RQFWLRQQDOLWpV� GHV� UHSUHVHQWDWLRQV� JUDSKLTXHV� GDQV� OD� UHVROXWLRQ
GH�SUREOHPV�G¶DQDO\VH�j�O¶XQLYHUVLWp��5HFKHUFKHV�HQ�'LGDFWLTXH�GHV�0DWKpPDWLTXHV�
�����������������

0DVFKLHWWR�0��	�%DUWROLQL��%����������:RUNLQJ�ZLWK�DUWHIDFWV��JHVWXUHV��GUDZLQJ�DQG�VSHHFK�
LQ�WKH�FRQVWUXFWLRQ�RI�WKH�PDWHPDWLFDO�PHDQLQJ�RI�WKH�YLVXDO�S\UDPLG��(GXFDFLRQDO�
6WXGLHV�LQ�0DWKHPDWLFV���� �������������

0pQGH]��0�	�&RUGHUR��)����������/D�IXQFWLRQ�GH�OD�PRGHODFLyQ�HQ�OD�UHVLJQLILFDFLyQ�GHO�
FRQRFLPLHQWR�PDWHPiWLFR��(Q�2��&RYLDQ��<��&KiYH]��-��/ySH]��0��0pQGH]��$��2NWDo
�(GV���0HPRULDV�GHO�3ULPHU�&RORTXLR�GH�'RFWRUDGR���SS������������0p[LFR��&HQWUR�GH�
,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV�GHO�,31��&LQYHVWDY�

1&70���������7KH�5ROH�RI�7HFKQRORJ\�LQ�WKH�7HDFKLQJ�DQG�/HDUQLQJ�RI�0DWKHPDWLFV��
5HFXSHUDGR�GH�1DWLRQDO�&RXQFLO�RI�7HDFKHUV�RI�PDWKHPDWLFV��KWWS���ZZZ�QFWP�RUJ�
DERXW�FRQWHQW�DVS["LG �����

5DGIRUG��/�������D���&RQQHFWLQJ�WKHRULHV�LQ�PDWKHPDWLFV�HGXFDWLRQ��FKDOOHQJHV�DQG�SRVVLELOLWLHV�
='0�0DWKHPDWLFV�(GXFDWLRQ� �������������

5DGIRUG��/�� �����E���7KH�HWKLFV�RI�EHLQJ�DQG�NQRZLQJ�� WRZDUGV� D� FXOWXUDO� WKHRU\�RI�
OHDUQLQJ��(Q�/��5DGIRUG��*��6FKXEULQJ�	�)��6HHJHU��(GV����6HPLRWLFV�LQ�0DWKHPDWLFV
(GXFDWLRQ��(SLVWHPRORJ\��+LVWRU\��&ODVVURRP�DQG�&XOWXUH���SS������������3DtVHV�%DMRV�
6HQVH�SXEOLVKHUV�

5DGIRUG��/�� ��������2Q� WKH�FRJQLWLYH�� HSLVWHPLF�� DQG�RQWRORJLFDO� UROHV�RI�DUWLIDFWV��(Q
*��*XHXGHW��%��3HSLQ��	�/��7URXFKH���(GV����)URP�WH[W�WR�µOLYHG¶�UHVRXUFHV��SS�����������
1HZ�<RUN��6SULQJHU�

6KHULQ��%����������+RZ�VWXGHQWV�LQYHQW�UHSUHVHQWDWLRQ�RI�PRWLRQ��$�JHQHWLF�DFFRXQW��-RXUQDO�
RI�0DWKHPDWLFDO�%HKDYLRU�UU ��������������

6ULUDPDQ��%��	�.DLVHU��*����������7KHRU\�XVDJH�DQG�WKHRUHWLFDO�WUHQGV�LQ�(XURSH��$�VXUYH\�
DQG�SUHOLPLQDU\�DQDO\VLV�RI�&(50(��UHVHDUFK�UHSRUWV��='0�7KH�,QWHUQDWLRQDO�-RXUQDO�
RQ�0DWKHPDWLFV�(GXFDWLRQ� �� �����SS��������

6WDNH��5����������,QYHVWLJDFLyQ�FRQ�HVWXGLR�GH�FDVRV ��GD�HG����0DGULG��(VSDxD��(GLFLRQHV�
0RUDWD��6�/�

6XiUH]��/��	�&RUGHUR��)����������0RGHODFLyQ�JUDILFDFLyQ��XQD�FDWHJRUtD�SDUD� OD�PDWHPiWLFD�
HVFRODU��5HVXOWDGRV�GH�XQ�HVWXGLR�VRFLHSLVWHPROyJLFR� 5HYLVWD�/DWLQRDPHULFDQD�GH
,QYHVWLJDFLyQ�HQ�0DWHPiWLFD�(GXFDWLYD���� ������ ��������
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7X\XE��,��	�&DQWRUDO��5����������&RQVWUXFFLyQ�6RFLDO�GHO�&RQRFLPLHQWR�0DWHPiWLFR�GXUDQWH�
OD�REWHQFLyQ�GH�JHQHV�HQ�XQD�SUiFWLFD�7R[LFROyJLFD��%ROHWLP�GH�(GXFDoDR�0DWHPiWLFD��
�� ����� ��������

=DOGtYDU��'��	�&RUGHUR��)����������8Q�HVWXGLR�VRFLRHSLVWHPROyJLFR�GH�OR�HVWDEOH��FRQVLGHUDFLRQHV
HQ�XQ�PDUFR�GH�OD�GLYXOJDFLyQ�GHO�FRQRFLPLHQWR�PDWHPiWLFR��(Q�2��&RYLDQ��<��&KiYH]��
-��/ySH]��0��0pQGH]��$��2NWDo��(GV����0HPRULDV�GHO�3ULPHU�&RORTXLR�GH�'RFWRUDGR�
�SS�� ���������� 0p[LFR�� &HQWUR� GH� ,QYHVWLJDFLyQ� \� GH� (VWXGLRV� $YDQ]DGRV� GHO
,31��&LQYHVWDY�

$XWRUHV

'DYLG�=DOGtYDU�5RMDV
&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
�&LQYHVWDY�,31���0p[LFR�
M]DOGLYDU#FLQYHVWDY�P[

&ODXGLD�&HQ�&KH
&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
�&LQYHVWDY�,31���0p[LFR�
FFHQ#FLQYHVWDY�P[

(GXDUGR�%ULFHxR�6ROtV
&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
�&LQYHVWDY�,31���0p[LFR�
HEULFHQR#FLQYHVWDY�P[

0DJDOL�0pQGH]�*XHYDUD
&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
�&LQYHVWDY�,31���0p[LFR�
HPHQGH]#FLQYHVWDY�P[

)UDQFLVFR�&RUGHUR�2VRULR
&HQWUR�GH�,QYHVWLJDFLyQ�\�GH�(VWXGLRV�$YDQ]DGRV��,QVWLWXWR�3ROLWpFQLFR�1DFLRQDO�
�&LQYHVWDY�,31���0p[LFR�
IFRUGHUR#FLQYHVWDY�P[


