
0pWRGR�GH�5HGXFFLyQ�GH�,QFHUWLGXPEUH�$SOLFDGR�D�OD�3UHGLFFLyQ�GHO�
&RPSRUWDPLHQWR�GH�,QFHQGLRV�)RUHVWDOHV�EDMR�XQD�,PSOHPHQWDFLyQ�+HWHURJpQHD

03,�&8'$

0LJXHO�0pQGH]�*DUDEHWWL D�E��*HUPiQ�%LDQFKLQL E� 3DROD�&D\PHV�6FXWDUL E�F

\�0DUtD�/DXUD�7DUGLYR G

D)DFXOWDG�GH�,QJHQLHUtD��8QLYHUVLGDG�$WOiQWLGD�$UJHQWLQD� %XHQRV�$LUHV��$UJHQWLQD�
E/DERUDWRULR�HQ�&yPSXWR�3DUDOHOR�'LVWULEXLGR��/,&3D'���871�)50��0HQGR]D��$UJHQWLQD�

F&RQVHMR�1DFLRQDO�GH�,QYHVWLJDFLRQHV�&LHQWtILFDV�\�7pFQLFDV��&21,&(7�
G'HSDUWDPHQWR�GH�&RPSXWDFLyQ��815&��5tR�&XDUWR��&yUGRED��$UJHQWLQD

PLJXHO�PHQGH]#DWODQWLGD�HGX�DU��JELDQFKLQL#IUP�XWQ�HGX�DU��SFD\PHVVFXWDUL#IUP�XWQ�HGX�DU��
ODXUDWDUGLYR#GF�H[D�XQUF�HGX�DU

5HVXPHQ

/RV�LQFHQGLRV�IRUHVWDOHV�FDXVDQ�JUDQGHV�SpUGLGDV�\�GDxRV�
HQ�WRGR�HO�PXQGR��3RU�HVWD�UD]yQ�� OD�SUHGLFFLyQ�GH�HVWH�
WLSR�GH�IHQyPHQR�VH�FRQVLGHUD�XQD�WDUHD�PX\�LPSRUWDQWH�
TXH�LPSOLFD�XQ�DOWR�JUDGR�GH�FRPSOHMLGDG��'HELGR�D�HVWR��
WDOHV� PpWRGRV� GHEHQ� FRQILJXUDUVH� SDUD� RSHUDU� GH� OD�
PDQHUD�PiV�HILFLHQWH�SRVLEOH��WDQWR�HQ�WpUPLQRV�GH�FDOLGDG�
GH�ORV�UHVXOWDGRV�FRPR�DVt�WDPELpQ�HQ�UHODFLyQ�DO�WLHPSR�
GH� REWHQFLyQ� GH� ORV� UHVXOWDGRV�� (Q� HVWH� WUDEDMR�� VH�
SUHVHQWD�XQD� LPSOHPHQWDFLyQ�03,�&8'$�GH�XQ�PpWRGR�
SDUDOHOR� GH� UHGXFFLyQ� GH� LQFHUWLGXPEUH� DSOLFDGR� D� OD�
SUHGLFFLyQ� GHO� FRPSRUWDPLHQWR GH� LQFHQGLRV� IRUHVWDOHV�
/RV� UHVXOWDGRV� UHYHODQ� JUDQGHV� LQFUHPHQWRV� HQ� OD�
HILFLHQFLD�FRPSXWDFLRQDO�GHO�PpWRGR�

�� ,QWURGXFFLyQ

(O� IXHJR� KD� VLGR� XQD� KHUUDPLHQWD� IXQGDPHQWDO� HQ� HO�
GHVDUUROOR�GH�ODV�FLYLOL]DFLRQHV��+RXJK�HQ�VX�WUDEDMR�>�@��
PHQFLRQD� TXH� HO� KRPEUH� KD� VLGR� HO� ~QLFR�PDPtIHUR� HQ�
VXSHUDU� HO� PLHGR� DO� IXHJR�� VLHQGR� HVWD� FXDOLGDG� XQD�
FDUDFWHUtVWLFD�KXPDQD�GH�JUDQ� LPSRUWDQFLD�� LQFOXVR�HQ�OD�
PLVPD�REUD�VH GHMD�DELHUWR�HO�LQWHUURJDQWH�VREUH�VL�OD�QR�
DGRSFLyQ�GHO�IXHJR��SRU�SDUWH�GHO�VHU�KXPDQR� QR�KXELHUD�
GHMDGR� D� OD� KXPDQLGDG� HQ� GHFDGHQFLD� GHVWLQDGD� D� OD�

H[WLQFLyQ�� 3RVWHULRUPHQWH� GHVWDFD�TXH�� ³/D� ~QLFD� IXHU]D�
HVHQFLDO�GLVSRQLEOH� HQ�OD�QDWXUDOH]D�XQLGD�DO�LQJHQLR�GHO�
KRPEUH� VH� FRQYLUWLy� HQ� XQD FRPELQDFLyQ� GH�
SRWHQFLDOLGDGHV�LQLPDJLQDEOHV

 >�@��&XDQGR�HO�IXHJR��SRU�
IDOWD�GH�FRQWURO��VH�H[WLHQGH�VREUH�XQD�VXSHUILFLH�VH�FRQRFH�
FRPR�LQFHQGLR��pVWH�IHQyPHQR�DO�FRQVXPLU�YHJHWDFLyQ�GH�
iUHDV� IRUHVWDOHV�� VH� GHQRPLQD� LQFHQGLR� IRUHVWDO >�@��
&XDQGR�VH�KDEOD�GH�LQFHQGLRV� IRUHVWDOHV�FRP~QPHQWH�VH�
FRQQRWD�FRQ�ORV�DVSHFWRV�QHJDWLYRV�TXH�pVWRV�SRVHHQ��6LQ�
HPEDUJR��pVWRV�MXHJDQ�XQ�URO�IXQGDPHQWDO�HQ�ORV�FDPELRV�
QDWXUDOHV� TXH� RFXUUHQ� HQ� ORV� HFRVLVWHPDV� GH� QXHVWUR�
SODQHWD�� /RV�HIHFWRV�GHO� IXHJR�� VREUH�ERVTXHV��SUDGHUDV��
HWF���SURSLFLDQ� OD�GLYHUVLGDG�GH�OD�YLGD�YHJHWDO�\�DQLPDO��
,QFOXVR�FLHUWRV� WLSRV�GH�SODQWDV�QR� WLHQHQ�SRVLELOLGDG�GH�
UHSURGXFLUVH�VLQ�HO�IXHJR�

(O� IXHJR� LQLFLD� SURFHVRV� QDWXUDOHV� TXH� SHUPLWHQ�
FRQYHUWLU� OD� PDWHULD� RUJiQLFD� HQ� QXWULHQWHV� TXH�
SRVWHULRUPHQWH�OD�OOXYLD�HQWUHJD�DO�VXHOR��SURSRUFLRQDQGR�
XQ�VHPLOOHUR� IpUWLO� UHMXYHQHFLGR�SDUD� ODV�SODQWDV� >�@��6LQ�
HPEDUJR��ORV�LQFHQGLRV�IRUHVWDOHV�IXHUD�GH�FRQWURO�VXHOHQ�
JHQHUDU� JUDQGHV� GDxRV�� HQWUH� HOORV�� SpUGLGDV� GH� YLGDV�
KXPDQDV�� GDxRV� D� OD� IORUD�� OD� IDXQD� \� DO� VXHOR >�@�� /DV�
SpUGLGDV�HFRQyPLFDV�VRQ�GLItFLOHV�GH�HVWLPDU�GHELGR�D� OD�
JUDQ�FDQWLGDG�GH� VHFWRUHV� TXH� SXHGHQ� YHUVH� DIHFWDGRV� D�
FRUWR��PHGLDQR�R�ODUJR�SOD]R��SHUR�HQ�JHQHUDO�ORV�UHFXUVRV�
DPELHQWDOHV� GH� WRGD� ]RQD� DIHFWDGD� VXHOHQ� VHU�
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FRQVLGHUDEOHPHQWH� GDPQLILFDGRV�� (Q� EDVH� D� HVWR� GHVGH�
GLYHUVDV� RUJDQL]DFLRQHV� D� QLYHO� PXQGLDO� VH� HVWXGLD� HO�
GHVDUUROOR�GH�KHUUDPLHQWDV�\�WpFQLFDV�FRQ�HO�SURSyVLWR�GH�
PLQLPL]DU� ORV� HIHFWRV� QHJDWLYRV� FDXVDGRV� SRU� ORV�
LQFHQGLRV� IRUHVWDOHV�� (VWDV� LQYHVWLJDFLRQHV� VH� KDQ�
HQIRFDGR� SULQFLSDOPHQWH� HQ� KHUUDPLHQWDV� SDUD� OD�
SUHYHQFLyQ�� GHWHFFLyQ� \� SUHGLFFLyQ� GH� LQFHQGLRV�
IRUHVWDOHV��&DGD�XQD�GH�pVWDV�FRUUHVSRQGH�D�GLVWLQWDV�IDVHV�
GHO�SURFHVR�GH�OXFKD�FRQWUD�LQFHQGLRV��/D�SUHYHQFLyQ�WLHQH�
FRPR� REMHWLYR� ORJUDU� TXH� ORV� LQFHQGLRV� QR� DOFDQFHQ� D�
PDWHULDOL]DUVH��OD�GHWHFFLyQ�VH�FRQFHQWUD�HQ�GHWHUPLQDU�OD�
XELFDFLyQ� GH� ORV� IRFRV� GH� LQFHQGLR� DQWHV� GH� TXH� pVWRV�
DGTXLHUDQ�XQD�PDJQLWXG� WDO�TXH�OOHYH�D�SHUGHU�HO�FRQWURO�
VREUH� HOORV�� \� SRU� ~OWLPR� OD� SUHGLFFLyQ�� TXH� WLHQH� GRV�
DFHSFLRQHV�� SUHGLFFLyQ� GH� LQFHQGLRV� IRUHVWDOHV� \�
SUHGLFFLyQ�GHO�FRPSRUWDPLHQWR�GH�LQFHQGLRV�IRUHVWDOHV��/D�
SULPHUD�GH�HOODV�LQWHQWD�SUHGHFLU�OD�RFXUUHQFLD�GH�LQFHQGLRV�
DQWHV�GH�TXH�HVWRV�VXFHGDQ��PLHQWUDV�TXH�OD�VHJXQGD��EXVFD�
GHWHUPLQDU� HO� SRVLEOH� FRPSRUWDPLHQWR� GH� XQ� LQFHQGLR�
IRUHVWDO�XQD�YH]�TXH�pVWH� \D� VH�KD� LQLFLDGR��SHUPLWLHQGR�
WRPDU�GHFLVLRQHV�DFHUWDGDV�HQ�HO�SODQ�GH�DFFLyQ�D�WRPDU��

8QR� GH� ORV� UHWRV� PiV� LPSRUWDQWHV� TXH� HQIUHQWD� XQ�
PRGHOR� GH� SUHGLFFLyQ� GH� FRPSRUWDPLHQWR� GH� LQFHQGLRV�
IRUHVWDOHV� HV� GLVPLQXLU� ORV� HIHFWRV� FDXVDGRV� SRU� OD�
LQFHUWLGXPEUH�L�H���LQWHQWDU�FRQRFHU�FRQ�HO�PD\RU�JUDGR�GH�
SUHFLVLyQ�SRVLEOH�ORV�YDORUHV�GH�ORV�SDUiPHWURV�GH�HQWUDGD�
TXH� GHWHUPLQDQ� HO� FRPSRUWDPLHQWR� GHO� IHQyPHQR�� (O�
FRPSRUWDPLHQWR�GHO�IXHJR�HQ�XQ�HQWRUQR�IRUHVWDO�GHSHQGH�
GH� GLIHUHQWHV� YDULDEOHV�� HO� FOLPD�� HO� FRPEXVWLEOH�� OD�
WRSRJUDItD�GHO� WHUUHQR��HO�WLSR�GH�YHJHWDFLyQ��HQWUH�RWURV��
*HQHUDOPHQWH��DO�PRPHQWR�GH�UHDOL]DU�OD�SUHGLFFLyQ�GH�XQ�
LQFHQGLR��H[LVWH�GLILFXOWDG�SDUD�DGTXLULU�HQ�WLHPSR�UHDO�ORV�
YDORUHV�GH�ORV�IDFWRUHV�TXH�GHWHUPLQDQ�HO�FRPSRUWDPLHQWR�
GHO� LQFHQGLR�� (VWD� FDUHQFLD� GH� LQIRUPDFLyQ� VH� FRQRFH�
FRPR�LQFHUWLGXPEUH�HQ�ORV�SDUiPHWURV�GH�HQWUDGD�\�DIHFWD�
GH� IRUPD� FRQVLGHUDEOH� OD� FDSDFLGDG� GH� SUHGLFFLyQ� GHO�
VLVWHPD��'H�HVWD� PDQHUD�� OD� UHGXFFLyQ� GH� LQFHUWLGXPEUH�
FRQVWLWX\H�XQ�SURFHVR�QHFHVDULR�H�LPSRUWDQWH�SDUD� ORJUDU�
SUHGLFFLRQHV� PiV� DFRUGHV� D� OD� UHDOLGDG�� TXH� SHUPLWDQ�

FRQVWLWXLU� KHUUDPLHQWDV� FRQILDEOHV� SDUD� DVLVWLU� D� ORV�
VLVWHPDV�GH�WRPD�GH�GHFLVLRQHV�

&ODUDPHQWH�� ORJUDU�UHGXFLU� OD� LQFHUWLGXPEUH�IDFLOLWD OD�
REWHQFLyQ� GH� SUHGLFFLRQHV� PiV� FHUFDQDV� D� OD� UHDOLGDG
SHUPLWLHQGR�FXPSOLU�XQR�GH� ORV�SULQFLSDOHV�REMHWLYRV�GH�
WRGR� VLVWHPD� GH� SUHGLFFLyQ�� VLQ� HPEDUJR�� HVWH� WLSR� GH�
VLVWHPDV WDPELpQ GHEH�JDUDQWL]DU�JHQHUDU�ODV�SUHGLFFLRQHV
GHQWUR�GH�XQ�ODSVR�UD]RQDEOH�GH�WLHPSR��(Q�HVWH�VHQWLGR�OD�
FRPSXWDFLyQ� GH� DOWR� UHQGLPLHQWR� �+3&�� +LJK�
3HUIRUPDQFH�&RPSXWLQJ��>�@ MXHJD�XQ�URO�IXQGDPHQWDO��\D�
TXH�SHUPLWH UHVROYHU�SUREOHPDV�FDGD�YH]�PiV�JUDQGHV� \�
FRPSXWDFLRQDOPHQWH FRVWRVRV� GH�PDQHUD�PiV� HILFLHQWH��
(VWH� WUDEDMR� SUHVHQWD� XQD� LPSOHPHQWDFLyQ� SDUDOHOD�
KHWHURJpQHD �PHPRULD� FRPSDUWLGD� \� GLVWULEXLGD� GH� XQ�
PpWRGR� GH� UHGXFFLyQ� GH� LQFHUWLGXPEUH� DSOLFDGR� D� OD�
SUHGLFFLyQ�GHO�FRPSRUWDPLHQWR�GH�LQFHQGLRV�IRUHVWDOHV��OD�
FXDO�SHUPLWH�UHGXFLU�HO�WLHPSR�GH�SURFHVDPLHQWR�UHVSHFWR�
D�OD�YHUVLyQ�KRPRJpQHD�

$�FRQWLQXDFLyQ��HO�WUDEDMR�VH�HVWUXFWXUD�GH�OD�VLJXLHQWH�
PDQHUD��OD�6HFFLyQ���SUHVHQWD�ORV�FRQFHSWRV�GH�SUHGLFFLyQ�
FOiVLFD�\�VXV�OLPLWDFLRQHV��OD�6HFFLyQ���GHVFULEH�HO�PpWRGR�
GH� UHGXFFLyQ� GH� LQFHUWLGXPEUH� GHVDUUROODGR�� VXV�
FRPSRQHQWHV� \� IXQFLRQDPLHQWR�� $� FRQWLQXDFLyQ�� OD�
6HFFLyQ� �� SUHVHQWD� OD� H[SHULPHQWDFLyQ� GHVDUUROODGD� \�
ILQDOPHQWH� VH� SUHVHQWDQ� ODV� FRQFOXVLRQHV� \� WUDEDMRV�
IXWXURV�

�� 3UHGLFFLyQ�&OiVLFD

(Q� JHQHUDO�� XQ� VLVWHPD�GH� SUHGLFFLyQ� HV�XQ� VRIWZDUH�
TXH�� D� SDUWLU� GHO� FRQRFLPLHQWR� GH� FLHUWDV� YDULDEOHV�
LQLFLDOHV�� \� TXH�� PHGLDQWH� OD� HMHFXFLyQ� GH� GLIHUHQWHV�
RSHUDFLRQHV��SHUPLWH�UHDOL]DU�HVWLPDFLRQHV�IXWXUDV�DFHUFD�
GHO�FRPSRUWDPLHQWR�GH�XQ�IHQyPHQR�GHWHUPLQDGR >�@� (Q�
HVWH� WUDEDMR� VH� DERUGD� HVWH� FRQFHSWR� HQ� UHODFLyQ� D� OD�
SUHGLFFLyQ�GHO�FRPSRUWDPLHQWR�GH�LQFHQGLRV�IRUHVWDOHV��HO�
FXDO�SXHGH YHUVH�UHSUHVHQWDGR�JUiILFDPHQWH�HQ�OD�)LJ�����
GRQGH XQ�6LPXODGRU�GH�,QFHQGLRV��6,���WUDWDGR�FRPR�XQD�
FDMD� QHJUD�� HV� DOLPHQWDGR� FRQ� FLHUWRV� SDUiPHWURV� GH�
HQWUDGD� �3(�� TXH� UHSUHVHQWDQ� FRQGLFLRQHV� DFWXDOHV� GHO�
LQFHQGLR�� WDOHV� FRPR�� YHORFLGDG� \� GLUHFFLyQ� GHO� YLHQWR��
YHJHWDFLyQ��FDUDFWHUtVWLFDV�GH�OD�VXSHUILFLH��HQWUH�RWURV��(O�
VLPXODGRU�QHFHVLWD��DGHPiV�GH�ORV�3(��OD�/tQHD�GH�)XHJR�
5HDO �/)5��GHO�LQFHQGLR�HQ�HO�LQVWDQWH�GH�WLHPSR�W� �/)5����
8QD�YH]�TXH�HO�VLPXODGRU�HV�HMHFXWDGR��pVWH�SURSRUFLRQDUi�
HQ�VX�VDOLGD�OD�SUHGLFFLyQ�GH�OD�OtQHD�GH�IXHJR�R�/tQHD�GH�
)XHJR�3UHGLFKD��/)3��SDUD�HO�LQVWDQWH�GH�WLHPSR�SRVWHULRU��
W���3RU�VXSXHVWR��VH�HVSHUD�TXH�GLFKD�SUHGLFFLyQ�FRLQFLGD��
GH�OD�PHMRU�PDQHUD�SRVLEOH��FRQ�HO�HVWDGR�UHDO�GHO�LQFHQGLR�
SDUD� GLFKR� LQVWDQWH� GH� WLHPSR� �/)5���� 6LQ� HPEDUJR��
GHELGR�D� OD� FRPSOHMLGDG� H� LQFHUWLGXPEUH� GHO�PRGHOR�GH�
FRPSRUWDPLHQWR� GHO� IXHJR�� OD� LQFHUWLGXPEUH� HQ� ORV�
SDUiPHWURV� GH� HQWUDGD�� \� GDGR� TXH� OD� SUHGLFFLyQ� HVWi�
EDVDGD�HQ�XQD�~QLFD�VLPXODFLyQ��HVWD�PHWRGRORJtD�QR�VXHOH�

)LJXUD�����3UHGLFFLyQ�&OiVLFD���/)5[��HVWDGR�UHDO�HQ�
WLHPSR�[��6,��VLPXODGRU�GH SURSDJDFLyQ�GH�

LQFHQGLRV�IRUHVWDOHV��/)3��(VWDGR�GH�OD�OtQHD�GH�
IXHJR�SURSXHVWD�SRU HO�PRGHOR��
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RIUHFHU�XQD�SUHGLFFLyQ�OR�VXILFLHQWHPHQWH�DSUR[LPDGD�D�OD�
UHDOLGDG� FRPR� SDUD� VHU� FRQVLGHUDGD� XQD� KHUUDPLHQWD�
FRQILDEOH�SDUD�OD�WRPD�GH�GHFLVLRQHV��$OJXQRV�HMHPSORV�GH�
SUHGLFFLyQ�FOiVLFD�VRQ�>�@��>�@��>�@��>��@���>��@��>��@�

/DV�OLPLWDFLRQHV�SUHVHQWHV�HQ�HO�HQIRTXH�GH�SUHGLFFLyQ�
FOiVLFD�KDFHQ�HYLGHQWH�OD�QHFHVLGDG�GH�LQFRUSRUDU�WpFQLFDV�
GH� UHGXFFLyQ� GH� LQFHUWLGXPEUH� TXH�SHUPLWDQ�PHMRUDU� HO�
UHQGLPLHQWR� �HQ� FDOLGDG� \� WLHPSR� GH� UHVSXHVWD�� GH� ORV�
VLVWHPDV� GH� SUHGLFFLyQ� DFWXDOHV�� (Q� HVWH� FRQWH[WR�� ORV�
GHVDUUROORV� GH� PpWRGRV� GH� UHGXFFLyQ� GH LQFHUWLGXPEUH
FREUDQ�YLWDO�LPSRUWDQFLD�\D�TXH�KDQ�GHPRVWUDGR��WUDV�VHU�
DSOLFDGRV�HQ�GLIHUHQWHV�iUHDV�GH� OD�FLHQFLD��UREXVWH]�D� OD�
KRUD�GH�PLQLPL]DU�ORV�HIHFWRV�QHJDWLYRV�FDXVDGRV�SRU�ODV�
GLIHUHQWHV�LQFHUWLGXPEUHV�SHUPLWLHQGR�PHMRUDU� OD�FDOLGDG�
GH�VDOLGD�GH�ORV�PRGHORV�WUDWDGRV��$GHPiV��GHELGR�D�TXH�
HVWRV� VLVWHPDV� VXHOHQ� WUDEDMDU� FRQ� JUDQGHV�FRQMXQWRV�GH�
GDWRV� VREUH� ORV� FXDOHV� HV� QHFHVDULR� UHDOL]DU� FRPSOHMDV�
RSHUDFLRQHV��pVWRV�VLVWHPDV�VXHOHQ�UHTXHULU�GH�VLVWHPDV�GH�
FRPSXWDFLyQ� GH� DOWR� UHQGLPLHQWR�� ORV� FXDOHV� SHUPLWHQ�
UHGXFLU� HO� WLHPSR� GH�SURFHVDPLHQWR� DO� XWLOL]DU�P~OWLSOHV�
XQLGDGHV�GH�FyPSXWR�DO�PLVPR�WLHPSR�

�� 0pWRGR�GH�5HGXFFLyQ�GH�,QFHUWLGXPEUH

/RV� PpWRGRV� GH� UHGXFFLyQ� GH� LQFHUWLGXPEUH VH�
GHVDUUROODQ� SDUD� DVLVWLU� \� SDUWLFLSDU� HQ� HO� SURFHVR� GH�
UHVROXFLyQ�GH SUREOHPDV�GH�DOWD�PDJQLWXG�\�FRPSOHMLGDG�
FRPSXWDFLRQDO�� WDO� FRPR� OD� SUHGLFFLyQ� \� SUHYHQFLyQ� GH�
GHVDVWUHV� QDWXUDOHV�� (VWH� WLSR� GH� SUREOHPDV� SXHGH� VHU�
FODVLILFDGR�HQ�OD�FDWHJRUtD�GH�*UDQG�&KDOOHQJH�3UREOHPV
>��@��HV�GHFLU��SUREOHPDV�GH�DOWD�FRPSOHMLGDG��SHUR�D�OD�YH]�
LPSRUWDQWHV��GHVGH�HO�SXQWR�GH�YLVWD�VRFLDO�\�HFRQyPLFR��
GRQGH�VH�UHTXLHUHQ�YDULRV�yUGHQHV�GH�PDJQLWXG�GH�UHFXUVRV�
SDUD� UHVROYHUORV� 8Q� HMHPSOR� SXQWXDO� GH� HVWH� WLSR� GH�
SUREOHPDV� HV� HO� GHVDUUROOR� GH� PpWRGRV�� VLVWHPDV� \�R�
KHUUDPLHQWDV� TXH� DERUGHQ� OD� SUHGLFFLyQ� GHO�
FRPSRUWDPLHQWR� GH� LQFHQGLRV� IRUHVWDOHV�� WHQLHQGR� HQ�
FXHQWD� ODV� OLPLWDFLRQHV� SUHVHQWDGDV� SRU� OD� SUHGLFFLyQ�
FOiVLFD�

/DV� SULQFLSDOHV� OLPLWDFLRQHV� GH� OD� SUHGLFFLyQ� FOiVLFD�
GHYLHQHQ�SULQFLSDOPHQWH�GH�OD�FRPSOHMLGDG�GHO�PRGHOR�GH�
FRPSRUWDPLHQWR� GHO� IXHJR�� OD� LQFHUWLGXPEUH� HQ� ORV�
SDUiPHWURV�GH�HQWUDGD��\�GH TXH�OD�SUHGLFFLyQ�VH EDVDGD�HQ�
XQD� ~QLFD� VLPXODFLyQ�� 'DGR� HVWH� DQWHFHGHQWH�� HO�
WUDWDPLHQWR� GH� OD� LQFHUWLGXPEUH� VH� YXHOYH� XQ� DVSHFWR�
FUXFLDO� HQ� HO� GHVDUUROOR� GH� VLVWHPDV� \� KHUUDPLHQWDV� GH�
SUHGLFFLyQ�HILFDFHV� \� HILFLHQWHV��(Q�HVWH� FRQWH[WR�� VH�KD�
WUDEDMDGR� HQ� HO� GHVDUUROODGR� GLYHUVRV� PpWRGRV� GH�
UHGXFFLyQ�GH� LQFHUWLGXPEUH� TXH� SRGUtDQ� VHU� DSOLFDGRV� D�
GLIHUHQWHV� IHQyPHQRV�FRQ�FDUDFWHUtVWLFDV�GH�SURSDJDFLyQ�
�L�H��� DYDODQFKDV�� LQXQGDFLRQHV�� DOXGHV�� LQFHQGLRV�
IRUHVWDOHV��HWF����/RV�PpWRGRV�GHVDUUROODGRV�VH�DOLQHDQ�FRQ�
HO� FRQFHSWR� GH� SUHGLFFLyQ� JXLDGD� SRU� GDWRV�� HO� FXDO�
LQYROXFUD� XQD� YLVLyQ� GLIHUHQWH�� TXH UHTXLHUH� OD�
LQFRUSRUDFLyQ�GH�XQD�QXHYD�HWDSD�R�SURFHGLPLHQWR�GHQWUR�

GH� OD� FDGHQD� GH� SUHGLFFLyQ�� 'LFKD� HWDSD� VH� HQFDUJD� GH�
HIHFWXDU� XQD� FDOLEUDFLyQ� R� DMXVWH� DQWHV� GH� UHDOL]DU� OD�
SUHGLFFLyQ��(VWR�SHUVLJXH�FRPR�~QLFR�REMHWLYR��REWHQHU�XQ�
FLHUWR�JUXSR�GH�FRPELQDFLRQHV�GH�SDUiPHWURV�TXH�SHUPLWD�
UHDOL]DU� XQD� SUHGLFFLyQ� OR� PiV� FHUFDQD� D� OD� UHDOLGDG�
SRVLEOH��'HELGR�D�OD�IDOWD�GH�SUHFLVLyQ�HQ�ORV�SDUiPHWURV�
GH�HQWUDGD�\�OD�GLILFXOWDG�H[LVWHQWH�SDUD�PHGLUORV�HQ�WLHPSR�
UHDO�� ORV� 0pWRGRV� *XLDGRV� SRU 'DWRV� �'DWD� 'ULYHQ�
0HWKRGV�� ''0�� FRQVLGHUDQ� XQ� JUDQ� Q~PHUR� GH�
FRPELQDFLRQHV�GH�YDORUHV�SDUD�FDGD�SDUiPHWUR� 2�VHD�TXH�
pVWRV�PpWRGRV�UHDOL]DQ�XQ�DMXVWH�SDUD�REWHQHU�HVWRV�YDORUHV�
ySWLPRV�GH�SDUiPHWURV�GH�HQWUDGD��6LQ�HPEDUJR��ORV�''0�
REWLHQHQ�XQ�~QLFR�FRQMXQWR�GH�YDORUHV�GH�SDUiPHWURV�GH�
HQWUDGD�� \� SDUD� DTXHOORV� SDUiPHWURV� GH� FRPSRUWDPLHQWR�
GLQiPLFR�� HO� YDORU� HQFRQWUDGR� HQ� JHQHUDO� QR� UHVXOWD� GH�
XWLOLGDG� SDUD� GHVFULELU� FRUUHFWDPHQWH� HO� FRPSRUWDPLHQWR�
GHO� PRGHOR�� (VWD� FDWHJRUtD� GH� PpWRGRV� VH� GHQRPLQD�
0pWRGRV� *XLDGRV� SRU� 'DWRV� GH� ÒQLFD� 6ROXFLyQ� �'DWD�
'ULYHQ�0HWKRGV�ZLWK�8QLTXH� 6ROXWLRQ��''0�86� >��@��
>��@�

2WUD� FODVLILFDFLyQ� GH� ORV� ''0� WUDEDMD� FRQ�
VRODSDPLHQWR� GH� GLYHUVRV� FDVRV� R� FRPELQDFLRQHV� GH�
SDUiPHWURV�SDUD�HIHFWXDU� ODV�SUHGLFFLRQHV��HVWD�FDWHJRUtD�
VH� GHQRPLQD�0pWRGRV�*XLDGRV� SRU�'DWRV� FRQ� 6ROXFLyQ�
0~OWLSOH�6RODSDGD���'DWD�'ULYHQ�0HWKRGV�ZLWK�0XOWLSOH�
2YHUODSSLQJ�6ROXWLRQV��''0�026���(Q�HVWD�FODVLILFDFLyQ�
VH�HQFXHQWUD�HO�6LVWHPD�(VWDGtVWLFR�+tEULGR�(YROXWLYR�FRQ�
0RGHOR� GH� ,VODV� �+(66,0�� +\EULG� (YROXWLRQDU\�
6WDWLVWLFDO� 6\VWHP�ZLWK� ,VODQG� 0RGHO� >��@�� 6X� QRPEUH�
GHYLHQH� GH� OD� XWLOL]DFLyQ� GH� PHWDKHXUtVWLFDV� HYROXWLYDV�
SDUDOHODV�EDMR�XQ�HQIRTXH�KtEULGR�GH�FRODERUDFLyQ�EDVDGR�
HQ�SREODFLRQHV�\�PLJUDFLyQ��

���� 0HWDKHXUtVWLFDV

/D� JUDQ� PD\RUtD� GH� ORV� SUREOHPDV� GH� RSWLPL]DFLyQ�
SRVHHQ� XQ� JUDGR� GH� FRPSOHMLGDG� WDO� TXH� QR� SXHGHQ� VHU�
UHVXHOWRV� GH� PDQHUD� H[DFWD� VLQ� KDFHU� XVR� GH� JUDQGHV�
FDQWLGDGHV�GH�WLHPSR��6LQ�HPEDUJR��HQ�DOJXQRV�SUREOHPDV�
R� VLWXDFLRQHV�SDUWLFXODUHV�� QR� HV� HVWULFWDPHQWH�QHFHVDULR�
DOFDQ]DU�XQD�VROXFLyQ�H[DFWD��SXGLHQGR�VHU�pVWRV�UHVXHOWRV�
KDFLHQGR�XVR�GH�WpFQLFDV�GH�RSWLPL]DFLyQ�DSUR[LPDGDV��OR�
TXH� SHUPLWH� VROXFLRQDU� HO� SUREOHPD� HQ� FXHVWLyQ� HQ�
SHUtRGRV�FRQVLGHUDEOHPHQWH�PHQRUHV�GH�WLHPSR�

/RV� PpWRGRV� GH� RSWLPL]DFLyQ� DSUR[LPDGRV� EULQGDQ�
VROXFLRQHV�GH�DOWD�FDOLGDG��SHUR�QR�JDUDQWL]DQ�REWHQHU�XQD�
VROXFLyQ�ySWLPD�JOREDO�� HQ�FRQWUDVWH� FRQ�ORV�PpWRGRV�GH�
RSWLPL]DFLyQ� H[DFWRV� ORV� FXDOHV� Vt� DVHJXUDQ� HQFRQWUDU�
VROXFLRQHV� ySWLPDV� D� FDPELR GH� XQ� DOWR� FRVWR�
FRPSXWDFLRQDO� >��@�� 'H� ORV� PpWRGRV� GH� RSWLPL]DFLyQ�
DSUR[LPDGRV�ODV�PHWDKHXUtVWLFDV�KDQ�FREUDGR�LPSRUWDQFLD�
HQ�ORV�~OWLPRV�YHLQWH�DxRV�GHELGR�D�VX�FDSDFLGDG�GH�EULQGDU�
VROXFLRQHV� VDWLVIDFWRULDV� DSOLFDGDV� D� SUREOHPDV� GH� JUDQ�
WDPDxR�HQ�SOD]RV�UD]RQDEOHV�GH�WLHPSR�

3iJLQD�����



/DV� PHWDKHXUtVWLFDV� VRQ� WpFQLFDV� GH� RSWLPL]DFLyQ�
DSUR[LPDGDV�TXH�VXHOHQ�XWLOL]DUVH�SDUD�UHVROYHU�SUREOHPDV�
GH� RSWLPL]DFLyQ�� FRQ� UDVJRV� GH� LQFHUWLGXPEUH� \�
GLQDPLFLGDG�� TXH� QR� SXHGHQ� VHU� UHVXHOWRV� GH� PDQHUD�
H[DFWD�VLQ�KDFHU�XVR�GH�JUDQGHV�FDQWLGDGHV�GH�UHFXUVRV�\
WLHPSR >��@��/DV PHWDKHXUtVWLFDV�VRQ�HVWUDWHJLDV�JHQHUDOHV�
H� LQWHOLJHQWHV� TXH� WLHQHQ� FRPR� REMHWLYR� PHMRUDU� \�R�
GLVHxDU� SURFHGLPLHQWRV� KHXUtVWLFRV� SDUD� UHVROYHU�
SUREOHPDV�GH�DOWD�FRPSOHMLGDG >��@�

+(66�,0�KD�VLGR�LPSOHPHQWDGR�KDFLHQGR�XVR�GH� WUHV�
PHWDKHXUtVWLFDV�GH�IRUPD�SDUDOHOD�� HVWDV�VRQ� $OJRULWPRV�
(YROXWLYRV �(YROXWLRQDU\� $OJRULWKPV�� ($�� >��@�
(YROXFLyQ�'LIHUHQFLDO��'LIIHUHQWLDO�(YROXWLRQ��'(� >��@ \�
2SWLPL]DFLyQ�SRU &~PXOR�GH�3DUWtFXODV��3DUWLFOH�6ZDUP�
2SWLPL]DWLRQ�� 362�� >��@�� FDGD� XQD� GH� HOODV� HV� GHVFULWD�
EUHYHPHQWH�D�FRQWLQXDFLyQ�

������ $OJRULWPRV�(YROXWLYRV� /RV�($V�VRQ�PpWRGRV�GH�
RSWLPL]DFLyQ� HVWRFiVWLFRV� FX\R� IXQFLRQDPLHQWR� VH�
HQFXHQWUD�LQVSLUDGR�HQ�OD�WHRUtD�GH�HYROXFLyQ�QDWXUDO�GH�ODV�
HVSHFLHV� >��@�� 3HUWHQHFHQ� D� OD� FODVLILFDFLyQ� GH�
PHWDKHXUtVWLFDV� SREODFLRQDOHV�� ODV� FXDOHV� VH� FDUDFWHUL]DQ�
SRU� FRQIRUPDU� XQD� SREODFLyQ� GH� VROXFLRQHV� FDQGLGDWDV��
TXH� VRQ� VRPHWLGDV� D� XQ� SURFHVR� LWHUDWLYR� TXH� SHUPLWH�
LPLWDU� HO� SULQFLSLR�GH� VHOHFFLyQ�QDWXUDO� \� VXSHUYLYHQFLD��

(VWR�SHUPLWH� OD�HYROXFLyQ�GH�ORV�LQGLYLGXRV�D�VROXFLRQHV�
GH� PHMRU� FDOLGDG� PHGLDQWH� OD� DSOLFDFLyQ� GH� FLHUWRV�
RSHUDGRUHV� HYROXWLYRV�� VHOHFFLyQ�� FUXFH�� PXWDFLyQ� \�
PLJUDFLyQ�� &DGD� LQGLYLGXR� SRVHH� XQ� YDORU� TXH� SHUPLWH�
FXDQWLILFDU� OD�FDOLGDG�GH�OD�VROXFLyQ�TXH�GLFKR�LQGLYLGXR�
UHSUHVHQWD�SDUD� HO�SUREOHPD��(VWH�YDORU�VH�FRQRFH�FRPR�
DSWLWXG� R� ILWQHVV� \� HV� FDOFXODGR� XWLOL]DQGR� OD� IXQFLyQ�
PDWHPiWLFD�TXH�GHVFULEH�HO�SUREOHPD��(Q�FDGD� LWHUDFLyQ�
HYROXWLYD��VH�VHOHFFLRQD�FLHUWD�FDQWLGDG�LQGLYLGXRV�TXH�VRQ�
SHUWXUEDGRV�JHQHUDQGR�DVt�QXHYDV�VROXFLRQHV�FDQGLGDWDV��
3RVWHULRUPHQWH�� VH� OOHYD� D� FDER� XQ� SURFHGLPLHQWR� GH�
UHHPSOD]R� FRQ� HO� REMHWLYR� GH� GHWHUPLQDU� DTXHOORV�
LQGLYLGXRV� TXH� VREUHYLYLUiQ� R� DTXHOORV� TXH� VHUiQ�
UHHPSOD]DGRV� >��@�� $O� ILQDOL]DU� HO� FLFOR� GH� LWHUDFLyQ�
HYROXWLYD�� VH� HVSHUD�TXH�DOJ~Q� LQGLYLGXR� UHSUHVHQWH� XQD�
VROXFLyQ�DFHSWDEOH�SDUD�HO�SUREOHPD�WUDWDGR�

������ (YROXFLyQ�'LIHUHQFLDO� (O�DOJRULWPR�GH�(YROXFLyQ�
'LIHUHQFLDO�XWLOL]D�XQD�SREODFLyQ�GH�VROXFLRQHV FDQGLGDWDV�
SDUD� H[SORUDU� HO� HVSDFLR� GH� E~VTXHGD�� ODV� FXDOHV� VRQ�
FUHDGDV�GH� IRUPD�DOHDWRULD��(O�PHFDQLVPR�FHQWUDO�GH�'(�
HVWD�EDVDGR�HQ�OD�GLIHUHQFLD�GH�YHFWRUHV��PHFDQLVPR�SRU�HO�
FXDO�VH�PRGLILFD�GH�IRUPD�LWHUDWLYD�OD�SREODFLyQ�PHGLDQWH�
HO� XVR� GH� RSHUDGRUHV�� $� GLIHUHQFLD� GH� ($�� WRGRV� ORV�
RSHUDGRUHV��L�H���PXWDFLyQ��FUX]DPLHQWR�\� VHOHFFLyQ��VRQ�
DSOLFDGRV� VREUH� FDGD� XQR� GH� ORV� LQGLYLGXRV� GH� OD�
SREODFLyQ�� (Q� SULPHU� OXJDU�� VH� UHDOL]D� OD� RSHUDFLyQ� GH�
PXWDFLyQ�� OD� FXDO� PRGLILFD� OD� SREODFLyQ� PHGLDQWH� OD�
DSOLFDFLyQ GH�GLIHUHQFLDV�GH�YHFWRUHV�HQWUH�ORV�PLHPEURV�
GLIHUHQWHV� LQGLYLGXRV� GH� OD� SREODFLyQ�� GH� HVWD� IRUPD� VH�
GHWHUPLQD�WDQWR�HO�JUDGR�FRPR�OD�GLUHFFLyQ�GH�ORV�QXHYRV�
LQGLYLGXRV�

3RVWHULRUPHQWH��VH�VRPHWH�FDGD�LQGLYLGXR�PXWDGR�MXQWR�
FRQ� HO� LQGLYLGXR� GH� OD� SREODFLyQ� DFWXDO� DO� RSHUDGRU� GH�
FUXFH�� JHQHUDQGR� XQ� QXHYR� YHFWRU�� OODPDGR� YHFWRU� GH�
SUXHED�� $� FRQWLQXDFLyQ�� VH� UHDOL]D� OD� VHOHFFLyQ� SDUD�
PDQWHQHU� HQ� OD� SREODFLyQ� VLJXLHQWH� �L�H��� SUy[LPD�
JHQHUDFLyQ��� D� DTXHOORV� LQGLYLGXRV� FRQ� PHMRUHV�
FDUDFWHUtVWLFDV�� SDUD� HVWR� VH HYDO~D� SDUD� FDGD� YHFWRU� GH�
SUXHED�HO�YDORU�GH�VX�IXQFLyQ�REMHWLYR�\�VH�FRQWUDVWD�FRQ�
VX� FRUUHVSRQGLHQWH� GH� OD� SREODFLyQ� DFWXDO�� 8QD� YH]�
FRPSDUDGRV�� VL� HO� YHFWRU� GH� SUXHED� WLHQH�PHMRU� R� LJXDO�
YDORU�GH�IXQFLyQ�REMHWLYR��VH�UHHPSOD]D�HO�YHFWRU�DFWXDO�HQ�
OD�VLJXLHQWH�JHQHUDFLyQ�

������ 2SWLPL]DFLyQ� SRU� &~PXOR� GH� 3DUWtFXODV� 362�
SHUWHQHFH� D� OD� FODVLILFDFLyQ� GH� PHWDKHXUtVWLFDV�
ELRLQVSLUDGDV��HV�GHFLU�TXH�PDQWLHQH� FLHUWD� DQDORJtD� FRQ�
GLVWLQWRV� VLVWHPDV� VRFLDOHV� R� SUHVHQWHV� HQ� OD� QDWXUDOH]D��
362� UHSUHVHQWD� ODV� VROXFLRQHV FDQGLGDWDV�PHGLDQWH� XQD�
SREODFLyQ�GH�SDUWtFXODV�FRQ�ODV�FXDOHV�H[SORUD�HO�HVSDFLR�
GH�E~VTXHGD��/DV�SDUWtFXODV�SRVHHQ�XQ�YDORU�GH�SRVLFLyQ�\�
GH�YHORFLGDG�ORV�FXDOHV�VRQ�DFWXDOL]DGRV�HQ�FDGD�LWHUDFLyQ�
GHO� DOJRULWPR�� (Q� WpUPLQRV� JHQHUDOHV�� 362� PDQHMD� OD�
SREODFLyQ� GH� VROXFLRQHV� FRPR� XQ� F~PXOR� GH� SDUWtFXODV�

)LJXUD�����(VTXHPD�JHQHUDO�GHO�6LVWHPD�(VWDGtVWLFR�
+tEULGR�(YROXWLYR�FRQ�0RGHOR�GH�,VODV��+(66,0��
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GRQGH�FDGD�SDUWtFXOD�L FRQVWD�GH�WUHV�FRPSRQHQWHV��3RU�XQ�
ODGR�� [L UHSUHVHQWD� OD� SRVLFLyQ� GH� SDUWtFXOD� GHQWUR� GHO�
HVSDFLR� GH� E~VTXHGD�� YL GHVFULEH� OD� YHORFLGDG� GH� OD�
SDUWtFXOD� \�SEHVWL HV� OD�PHPRULD�GH� OD�SDUWtFXOD�� OR� FXDO�
UHSUHVHQWD�OD�PHMRU�SRVLFLyQ�HQFRQWUDGD�KDVWD�HO�PRPHQWR��
3RU�RWUR�ODGR��HO�DOJRULWPR�PDQHMD�XQD�FRPSRQHQWH�VRFLDO�
�R� JOREDO� D� OD� SREODFLyQ�� GHQRPLQDGD� SEHVWJ�� TXH�
UHSUHVHQWD� OD� PHMRU� SRVLFLyQ� HQFRQWUDGD� SRU� DOJXQD�
SDUWtFXOD� HQ� WRGD� OD� SREODFLyQ�� /D� YHORFLGDG� GH� FDGD�
SDUWtFXOD�\�VX�SRVLFLyQ�VRQ�DFWXDOL]DGDV�HQ�FDGD�LWHUDFLyQ�
GHO�DOJRULWPR�

���� +(66,0

+(66,0 HV� XQ� PpWRGR� JHQHUDO� GH� UHGXFFLyQ� GH�
LQFHUWLGXPEUH�TXH�EDVD�VX�IXQFLRQDPLHQWR�HQ�XQ�HVTXHPD�
FRODERUDWLYR�GH�PHWDKHXUtVWLFDV HYROXWLYDV SREODFLRQDOHV�
8Q� HVTXHPD� JHQHUDO� GHO� IXQFLRQDPLHQWR� LQWHUQR� GH�
+(66,0 VH� SXHGH� REVHUYDU� HQ� OD� )LJ�� ��� HQ� HOOD� VH�
UHSUHVHQWD� XQ� HVTXHPD� GH� SDUDOL]DFLyQ� EDVDGR� HQ� GRV�
QLYHOHV�GH�MHUDUTXtD�PDVWHU�ZRUNHU��(Q�HO�QLYHO�VXSHULRU�XQ�
SURFHVR�GHQRPLQDGR�PRQLWRU HV�HO�HQFDUJDGR�GH�LQLFLDU�OD�
FDGHQD�GH�SUHGLFFLyQ��HQYLDQGR D�FDGD�LVOD�OD�LQIRUPDFLyQ�
GHO�LQFHQGLR�D�VHU�HYDOXDGR �L�H���PDSD�UHDO�GHO�LQFHQGLR��
LQWHUYDORV� GH� WLHPSR� D� FRQVLGHUDU�� SDUiPHWURV�� HWF���� (O�
HQYtR�GH�HVWD� LQIRUPDFLyQ�VH�SURGXFH�HQWUH�HO�PRQLWRU \�
ORV�SURFHVRV�PDVWHU GH�FDGD�LVOD��

&DGD�SURFHVR�PDVWHU �HQ�FDGD�LVOD�SDUWLFXODU� LQVWDQFLD�
XQD�(WDSD�GH�2SWLPL]DFLyQ��(20���GRQGH�VH�GD�LQLFLR�D�OD�
PHWDKHXUtVWLFD�TXH�FDGD�LVOD�WLHQH�DVLJQDGD��L�H���($��'(�R�
362�� 7DO� FRPR� VH� SXHGH� REVHUYDU�� OD� (WDSD�
0HWDKHXUtVWLFD�VH�HQFXHQWUD�GLYLGLGD�HQ�GRV�VXEHWDSDV��SRU�
XQ�ODGR� OD�(WDSD�0HWDKHXUtVWLFD�GHO�SURFHVR�PDVWHU��00���
\� SRU� HO� RWUR�� OD� (WDSD� 0HWDKHXUtVWLFD� GH� ORV� SURFHVRV�
ZRUNHUV� �0:�� (Q� WpUPLQRV� JHQHUDOHV�� GLUHPRV� TXH� OD�
HWDSD�0: VH�HQFDUJD�GH� OD�HYDOXDFLyQ�GH DSWLWXG�GH� ORV�
LQGLYLGXRV�� \� OD� HWDSD� 00 VH� RFXSD� GHO� UHVWR� GH� ODV�
RSHUDFLRQHV�LQYROXFUDGDV�HQ�FDGD�PHWDKHXUtVWLFD�

/RV� ZRUNHUV GH� FDGD� LVOD� UHDOL]DQ� OD� HYDOXDFLyQ� GH
DSWLWXG� GH� ORV� LQGLYLGXRV� PHGLDQWH� OD� XWLOL]DFLyQ� GHO�
VLPXODGRU�GH� LQFHQGLRV��6,���(O�6, VH�EDVD�HQ�HO�PRGHOR�
GHILQLGR�SRU�5RWKHUPHO�>��@ H�LPSOHPHQWDGR�PHGLDQWH�OD�
OLEUHUtD�ILUH/LE�>��@��3DUD�UHDOL]DU�OD�HYDOXDFLyQ�GH�DSWLWXG�
HQ� WL HV� QHFHVDULR� FRQWDU� FRQ� OD� OtQHD� GH� IXHJR� UHDO� GHO�
LQFHQGLR��/)5��HQ� WL�� �L�H���/)5L����\� ORV�YDORUHV�GH�ORV�
SDUiPHWURV� GH� HQWUDGD�� ORV� FXDOHV� VH� DOPDFHQDQ� HQ� ORV�
YHFWRUHV� GH� SDUiPHWURV� �93�� 8QD� YH]� HYDOXDGRV� ORV�
LQGLYLGXRV��pVWRV�VRQ�HQYLDGRV�MXQWR�D�VX�FRUUHVSRQGLHQWH�
YDORU�GH� DSWLWXG�� D� OD� HWDSD�00�� (VWD� HWDSD�� DGHPiV�GH�
UHDOL]DU�HO�UHVWR�GH�ODV�RSHUDFLRQHV�GH�FDGD�PHWDKHXUtVWLFD�
�L�H���DOWHUDFLyQ�GH�LQGLYLGXRV��HYROXFLyQ�GH�OD�SREODFLyQ��
HWF��� VH�HQFDUJD�GH� OD�PLJUDFLyQ�GH�LQGLYLGXRV�KDFLD� ODV�
LVODV�YHFLQDV� (O�SURFHVR�GH�PLJUDFLyQ�VH�HQFXHQWUD�GLYLGR�
HQ�WUHV�SDVRV��VHOHFFLyQ��HQYtR�UHFHSFLyQ�\�UHHPSOD]R��(O�
SURFHVR�GH�VHOHFFLyQ FRQVLVWH�HQ�HVFRJHU��GH�OD�SREODFLyQ�

DFWXDO��DTXHOORV�LQGLYLGXRV�TXH�VHUiQ�HQYLDGRV�DO�UHVWR�GH�
ODV�LVODV��6H�XWLOL]D�XQ�FULWHULR�VHPL�HOLWLVWD��GRQGH�HO�����
GH ORV�LQGLYLGXRV�D�PLJUDU�FRUUHVSRQGH�D�ORV�PHMRUHV�\�HO�
RWUR�����VH�VHOHFFLRQD�GH�IRUPD�DOHDWRULD�

(O� VLJXLHQWH� SDVR�� HQYtR�UHFHSFLyQ�� HV� HO� PHFDQLVPR�
TXH�HIHFW~D�OD� FRPXQLFDFLyQ�HQWUH� ODV�GLIHUHQWHV� LVODV�� HO
FXDO� HQYtD� \� UHFLEH� LQGLYLGXRV� FDGD� FLHUWD� FDQWLGDG� GH�
JHQHUDFLRQHV�� WDPELpQ�OODPDGR� IUHFXHQFLD�GH�PLJUDFLyQ��
VLJXLHQGR� XQD� WRSRORJtD� GH� DQLOOR�� /D� IUHFXHQFLD� GH�
PLJUDFLyQ� HVWi� HVWDEOHFLGD� FRPR� XQ� SDUiPHWUR� YDULDEOH�
TXH�GHSHQGH�GH�OD�FDQWLGDG�Pi[LPD�GH�JHQHUDFLRQHV�

(O�SURFHVR�GH�UHHPSOD]R GHWHUPLQD�ORV�LQGLYLGXRV�GH�OD�
SREODFLyQ� DFWXDO� TXH� VHUiQ� UHHPSOD]DGRV� SRU� ORV� TXH�
DUULEHQ�SURYHQLHQWHV�GH�RWUDV�LVODV��HO�FULWHULR�XWLOL]DGR�HV
VLPLODU� DO� SURFHVR� GH� VHOHFFLyQ�� GRQGH� ORV� SHRUHV�
LQGLYLGXRV�VRQ�UHHPSOD]DGRV�SRU�ORV�PHMRUHV�\�HO�UHVWR�VRQ�
UHHPSOD]DGRV�GH�IRUPD�DOHDWRULD�

)LQDOPHQWH�� FXDQGR� ODV� SREODFLRQHV� GH� ODV� GLVWLQWDV�
LVODV�KDQ�HYROXFLRQDGR��pVWDV�VRQ�HQYLDGDV�D�OD�(WDSD�GH�
&DOLEUDFLyQ�GHO�SURFHVR�PDVWHU��(&0���(Q�HVWD� HWDSD� VH�
FDOFXOD�XQ�PDSD�GH�SUREDELOLGDG��HQ�IXQFLyQ�GH�WRGRV�ORV�
LQGLYLGXRV��HO�FXDO�VH�XWLOL]D�SDUD�JHQHUDU�HO�YDORU�FODYH�GH�
LJQLFLyQ��.LJQ��SRU�VXV�VLJODV�HQ�LQJOpV���(O�.LJQ UHSUHVHQWD�
HO�SDWUyQ�GH�FRPSRUWDPLHQWR�GHO�LQFHQGLR�\�HV�REWHQLGR�HQ�
OD�HWDSD�%~VTXHGD�GHO�.LJQ �%.LJQ���

(Q�WRGR�LQVWDQWH�GH�WLHPSR��HQ�FDGD�LVOD�VH�JHQHUD�XQ�
YDORU� FODYH� GH� LJQLFLyQ� \� XQ�PDSD� GH� SUREDELOLGDG�� ORV�
FXDOHV�VRQ�HQYLDGRV�D�OD�HWDSD�GH�FDOLEUDFLyQ�GHO�SURFHVR�
PRQLWRU �(&0���GRQGH�HQ�OD�HWDSD�HVWDGtVWLFD��((0��LQGLFD�
HO�Q~PHUR�GH�LVOD�FX\R�SDU�GH�YDORUHV�KD�REWHQLGR�HO�PHMRU�
YDORU�GH�ILWQHVV��eVWRV�YDORUHV�ILQDOPHQWH�VRQ�LQJUHVDGRV�
HQ�OD�HWDSD�GH�SUHGLFFLyQ��(3��OD�FXDO�UHDOL]D�HO�FiOFXOR�GH�
SUHGLFFLyQ��L�H���OtQHD�GH�IXHJR�SUHGLFKD��SDUD�HO�SUy[LPR�
LQVWDQWH�GH�WLHPSR�/)5L���

(V� LPSRUWDQWH� PHQFLRQDU� TXH� HO� UHQGLPLHQWR� GHO�
PpWRGR� VH� HYDO~D� WDQWR� HQ� WpUPLQRV� GH� OD� FDOLGDG� GH�
SUHGLFFLyQ��FRPR�DVt� WDPELpQ�HQ�UHODFLyQ�DO� WLHPSR�WRWDO�
GH� SURFHVDPLHQWR�� 6L� ELHQ� OD� FDOLGDG� GH� SUHGLFFLyQ� HV�
FRQVLGHUDGD� OD PHGLGD� GH� PD\RU� LPSRUWDQFLD�� HO�
UHQGLPLHQWR� FRPSXWDFLRQDO� QR� GHMD� GH� WHQHU PHQRU
UHOHYDQFLD� \D� TXH� WRGR� VLVWHPD� GH� SUHGLFFLyQ� GHEH�
JDUDQWL]DU� REWHQHU� ODV� SUHGLFFLRQHV� FRQ� DQWHODFLyQ�
VXILFLHQWH�D�OD�RFXUUHQFLD�GHO�IHQyPHQR�HQ OD�UHDOLGDG�

������ 3DVRV GH�VLPXODFLyQ�\�SDVRV�GH�SUHGLFFLyQ�
'HELGR� DO� IXQFLRQDPLHQWR� GH� HVWH� PpWRGR�� HV

LPSRUWDQWH� GHVWDFDU� OD� GLIHUHQFLD� HQWUH� XQ� SDVR� GH�
VLPXODFLyQ�\�XQR�GH�SUHGLFFLyQ��SDUD�HOOR�REVHUYHPRV�OD�
)LJ�� ��� $TXt� SRGHPRV� YHU� TXH�� SDUD� XQ� LQFHQGLR� GH�
GXUDFLyQ�GHWHUPLQDGD��H[LVWHQ�WV PXHVWUDV�UHSUHVHQWDWLYDV�
GHO�DYDQFH�GHO�IXHJR��SRU�OR�WDQWR��V���SDVRV�GH�VLPXODFLyQ�
\� V��� SDVRV� GH� SUHGLFFLyQ�� (VWR� HV� GHELGR� D� TXH� pVWH�
PpWRGR�SUHFLVD�GH�XQD�HWDSD�GH�FDOLEUDFLyQ�GH�SDUiPHWURV�
GH�HQWUDGD��SRU�OR�TXH�QR�SXHGHQ�HIHFWXDU�SUHGLFFLRQHV�HQ�
HO�SULPHU� LQVWDQWH�GH� WLHPSR��R�VHD�HQ�HO�SULPHU�SDVR�GH�
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LQFHQGLR� KD� VLGR� GLYLGLGR� HQ� ODSVRV�PHQRUHV� GH� WLHPSR�
GHQRPLQDGRV SDVRV� GH� VLPXODFLyQ�� HQ� OD� 7DEOD� � VH�
SUHVHQWD�WRGD�OD�LQIRUPDFLyQ�GHWDOODGD�GH�FDGD�LQVWDQWH�GH�
WLHPSR� (V�LPSRUWDQWH�REVHUYDU�TXH�ORV�YDORUHV�GHO�WLHPSR�
FRUUHVSRQGHQ�D�LQWHUYDORV�GH������PLQXWRV��XQ�GtD��

WD
7DEOD����'HWDOOH�GHO�LQFHQGLR�HYDOXDGR�

3DVR )HFKD 0LQ��LQLFLDO 0LQ��ILQDO
� ���������� � ����
� ���������� ���� ����
� ���������� ���� ����
� ���������� ���� ����
� ���������� ���� ����
� ���������� ���� ����

3RU�OR�WDQWR��OD�FRPSDUDFLyQ�GH�FDOLGDG�VH�OOHYD�FDER�HQ�
FDGD�SDVR�GH�SUHGLFFLyQ�GH�ORV�H[SHULPHQWRV�

������ (YDOXDFLyQ�GHO�PpWRGR� (O�UHQGLPLHQWR�GHO�PpWRGR�
KD� VLGR� HYDOXDGR� HQ� EDVH� D� GRV� FULWHULRV�� D�� WLHPSR� GH�
SURFHVDPLHQWR�\�E��FDOLGDG�GH�SUHGLFFLyQ��/D�HYDOXDFLyQ�
GH�WLHPSR�FRQVLVWH�HQ�LQVWUXPHQWDU�HO�FyGLJR�GH�WDO�PDQHUD�
TXH�VH�SHUPLWD�UHJLVWUDU�\�FRPSDUDU�HO�WLHPSR�GH�FyPSXWR�
�SDUD� HO� PLVPR� LQFHQGLR� WRWDO GH� OD� LPSOHPHQWDFLyQ�
EDVDGD HQ�03,�YHUVXV�HO�WLHPSR�GH�SURFHVDPLHQWR�GH�OD�
LPSOHPHQWDFLyQ�KHWHURJpQHD�03,�&8'$��5HVSHFWR�D� OD�
FDOLGDG� GH SUHGLFFLyQ� GHO� PpWRGR�� pVWD HV� HYDOXDGD�
PHGLDQWH�XQD�IXQFLyQ�GH�DSWLWXG�OD�FXDO�VH�EDVD�HQ�HO�tQGLFH�
GH�-DFFDUG�>��@ \�VH�GHVFULEH�HQ� OD�HFXDFLyQ����GRQGH $�
UHSUHVHQWD� HO� FRQMXQWR� GH� FHOGDV� HQ� HO� PDSD� UHDO� VLQ� HO�
VXEFRQMXQWR�GH� FHOGDV�TXHPDGDV� DQWHV� GH� FRPHQ]DU� ODV�
VLPXODFLRQHV��\�%�UHSUHVHQWD�HO�FRQMXQWR�GH�FHOGDV�HQ�HO�
PDSD� GH� VLPXODFLyQ� VLQ� HO� VXEFRQMXQWR� GH� FHOGDV�
TXHPDGDV� DQWHV� GH� FRPHQ]DU� OD� VLPXODFLyQ�� (O� YDORU�
UHVXOWDQWH� HVWDUi� HQWUH� �� \� ��� GRQGH� XQ� YDORU� LJXDO� D� ��
FRUUHVSRQGH� D� XQD� SUHGLFFLyQ� SHUIHFWD�� \D� TXH VLJQLILFD�
TXH�HO�iUHD�SUHGLFKD�HV�LJXDO�D�OD�VXSHUILFLH�UHDO�TXHPDGD��
<�XQ�YDORU�GH�DSWLWXG�LJXDO�D���LQGLFD�TXH�HO�HUURU�KD�VLGR�
Pi[LPR� GHELGR� D� TXH� OD� SUHGLFFLyQ� QR� FRLQFLGH� FRQ� OD�
UHDOLGDG�HQ�DEVROXWR� 'HELGR�D�TXH�HO�UHVXOWDGR�QXPpULFR�
GH� DPEDV� LPSOHPHQWDFLRQHV� GH�+(66,0� HV� LGpQWLFR�� OD�
FDOLGDG� GH� SUHGLFFLyQ� KD� VLGR� FRQWUDVWDGD� FRQWUD� XQD�
LPSOHPHQWDFLyQ�SUHYLD�GHO�PpWRGR�OD�FXDO�XWLOL]DED�FRPR�
WpFQLFD� GH� RSWLPL]DFLyQ� XQ� $OJRULWPR� (YROXWLYR�� HVWH�
PpWRGR� VH�GHQRPLQD�(66,0��SDUD�PiV� LQIRUPDFLyQ�YHU�
>��@�� (V� LPSRUWDQWH� GHVWDFDU� TXH RWUDV� PHWRGRORJtDV
VLPLODUHV� H[LVWHQWHV� HQ� OD� OLWHUDWXUD QR KDQ� OLEHUDGR� VX�
FyGLJR� IXHQWH�SRU� OR�TXH�QR� HV�SRVLEOH� UHDOL]DU� HVWXGLRV�
FRPSDUDWLYRV�GH�IRUPD�GLUHFWD��DGHPiV HQ >��@ (66,0�IXH�
FRQWUDVWDGR�FRQWUD�RWUDV�PHWRGRORJtDV�XWLOL]DQGR�FDVRV�GH�
TXHPDV�FRQWURODGDV�

'HELGR� DO� FRPSRUWDPLHQWR� QR� GHWHUPLQtVWLFR� GH�
+(66,0��\�FRQ�HO�SURSyVLWR�GH�HYLWDU�FXDOTXLHU�DPHQD]D�
D� OD� YDOLGH]� GH� OD� H[SHULPHQWDFLyQ� SDUD� DPEDV�
HYDOXDFLRQHV� VH� HIHFWXy� XQ� WRWDO� GH ��� HMHFXFLRQHV� GH�
GLFKR� H[SHULPHQWR \� WRPDQGR� HO� SURPHGLR� GH� pVWDV��
UHJLVWUDQGR� OD� FDOLGDG�GH�SUHGLFFLyQ�HQ�FDGD� LQVWDQWH�GH�
WLHPSR��FRPR�DVt�WDPELpQ�HO�WLHPSR�WRWDO�FRQVXPLGR��/D�
H[SHULPHQWDFLyQ� VH� OOHYy� D� FDER� HQ� XQ� FOXVWHU� /LQX[�
FRPSXHVWR� SRU� VHLV� QRGRV FRQ� ODV� FDUDFWHUtVWLFDV� GH�
KDUGZDUH�GHVFULWDV�HQ�OD�7DEOD���

7DEOD����'HWDOOH�GH�KDUGZDUH�GH�FDGD�QRGR�

1RGR &38 5$0 *38
� $0'�);����� ��*% 7(6/$�����
� $0'�);����� ��*% 7(6/$�����
� $0'�);����� ��*% *7;����
� $0'�);����� ��*% *7;����
� $0'�);����� ��*% *7;����
� $0'�);����� ��*% *7;����

/RV� QRGRV� VH� LQWHUFRQHFWDURQ� PHGLDQWH� XQD *LJDELW�
(WKHUQHW� EDMR� XQ� HQWRUQR� 03,�&8'$� PRGHOR� GH�
SURJUDPDFLyQ� SUHIHULGR� DO� GLVHxDU� FyGLJRV� SDUD�
DSOLFDFLRQHV� *3*38 �*HQHUDO� 3XUSRVH� *UDSKLFV�
3URFHVVLQJ�8QLWV��

/RV� UHVXOWDGRV� REWHQLGRV� HQ� WpUPLQRV� GH� WLHPSR� GH�
SURFHVDPLHQWR� VH� SXHGHQ� REVHUYDU� HQ� OD� 7DEOD� ��� WDO�
UHVXOWDGR�UHSUHVHQWD�HO�SURPHGLR�GH����HMHFXFLRQHV�GHELGR�
D�TXH�+(66,0�SRVHH�XQ�FRPSRUWDPLHQWR�HVWRFiVWLFR��7DO�
FRPR�VH�SXHGH�REVHUYDU��HQ�HVWD�SULPHUD�DSUR[LPDFLyQ��VH�
GHMD� HYLGHQFLD� GHO� LQFUHPHQWR� GH� UHQGLPLHQWR� HQ� OD�
LPSOHPHQWDFLyQ�KHWHURJpQHD�VREUH�OD�YHUVLyQ�GH�PHPRULD�
FRPSDUWLGD��VyOR�&38�� (V�LPSRUWDQWH�GHVWDFDU�TXH�QR�VH�

ݏݏ݁݊ݐ݂݅ ൌ
ܣ ת ܤ

ܣ  ܤ

���

)LJXUD����5HSUHVHQWDFLyQ�GH�iUHD�TXHPDGD�SRU�GtD�
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GLVSRQH�SRU�HO�PRPHQWR�GH�XQD�LPSOHPHQWDFLyQ�EDVDGD HQ�
03,�&8'$� GHO� PpWRGR� (66,0�� GHELGR� D� HOOR� VyOR� HO�
WLHPSR�GH�OD�LPSOHPHQWDFLyQ 03,�HV�FRQVLGHUDGR�

(Q� WpUPLQRV� GH� FDOLGDG� GH� SUHGLFFLyQ� ORV� UHVXOWDGRV
SXHGHQ�REVHUYDUVH�HQ�OD�)LJ��� GRQGH�VH�KD�JUDILFDGR�HO�
SURPHGLR� GH� ODV� ��� HMHFXFLRQHV� SDUD� FDGD� SDVR� GH�
SUHGLFFLyQ��(Q�HO�HMH�[�VH�UHSUHVHQWD�HO�WLHPSR�GH�DYDQFH�
GHO� LQFHQGLR� HQ� PLQXWRV� FRUUHVSRQGLHQWHV� DO� SDVR� GH�
SUHGLFFLyQ� HYDOXDGR�� \� HQ� HO� HMH� \� HO� YDORU� GH�DSWLWXG R�
ILWQHVV�

7DEOD����&RPSDUDFLyQ�GH�WLHPSR�GH�SHUHFLPLHQWR�

0pWRGR 03, 03,�&8'$
+(66,0 ���KRUDV����PLQ � KRUDV����PLQ
(66,0 ���KRUDV����PLQ �

7DO�FRPR�VH�SXHGH�REVHUYDU�HQ�OD�)LJ�����HO�SULPHU�YDORU�
GH�SUHGLFFLyQ �SDVR�GH�SUHGLFFLyQ��� FRUUHVSRQGH�DO�SDVR�
��GH�OD�7DEOD�� �SDVR�GH�VLPXODFLyQ�����HVWR�VH�GHEH�D� OR�
PHQFLRQDQGR� DQWHULRUPHQWH�� TXH� HO� PpWRGR� QR� SXHGH�
HIHFWXDU�SUHGLFFLRQHV�HQ�HO�SULPHU�LQVWDQWH�GH�WLHPSR��\D�
TXH�DO� FRPHQ]DU� HO�SURFHVR�SUHGLFWLYR� pVWH� VH� HQFXHQWUD�
FDOFXODQGR� HO� SULPHU� YDORU� .LQJ �HQ� OD� (WDSD� GH�
&DOLEUDFLyQ���HVR�VXFHGH�HQ�HO�SULPHU�SDVR�GH�VLPXODFLyQ�
�YHU� )LJ�� ���� /D� SUHGLFFLyQ� FRPLHQ]D� HQ� HO� SDVR� GH�
VLPXODFLyQ� ��� GRQGH� VH� UHJLVWUD� YDORU� GH� FDOLGDG� GH�
SUHGLFFLyQ� HOHYDGR�� SRVWHULRUPHQWH� OD� FDOLGDG� GH�
SUHGLFFLyQ�VH�PDQWLHQH�SRU�HQFLPD�GH�(66,0�\�HQ�HO�SDVR�
GH�VLPXODFLyQ���VH�UHJLVWUD�HO�PD\RU�YDORU�GH�FDOLGDG�GH�
SUHGLFFLyQ�� (V LPSRUWDQWH� QRWDU� TXH� OD� HYDOXDFLyQ� GH�
FDOLGDG� GH� SUHGLFFLyQ� FRUUHVSRQGH� D� XQ� LQFHQGLR� UHDO�
GRQGH VH� GHVFRQRFHQ� ODV� YDULDEOHV� TXH� FRQGLFLRQDQ� HO�
FRPSRUWDPLHQWR�GHO�IXHJR�

�� &RQFOXVLRQHV

(Q� HO� SUHVHQWH� WUDEDMR� VH� KD� SUHVHQWDGR� OD� SULPHUD�
LPSOHPHQWDFLyQ� GHO� PpWRGR� GH� UHGXFFLyQ� GH�
LQFHUWLGXPEUH�+(66,0�EDMR�XQ�HVTXHPD�GH�SDUDOHOLVPR�
KHWHURJpQHR� EDVDGR� HQ� 03,�&8'$�� $GHPiV�� VH� KD�
HYDOXDGR�HO�GHVHPSHxR�GH�HVWD�LPSOHPHQWDFLyQ�HQ�XQ�FDVR�
UHDO�GH� LQFHQGLR� IRUHVWDO�RFXUULGR�HQ�&yUGRED�HQ�HO� DxR�
������ /D� H[SHULPHQWDFLyQ� VH� KD� GHVDUUROODGR� EDMR�
FRQGLFLRQHV� GH� FRPSOHWD� LQFHUWLGXPEUH� REWHQLHQGR�
YDORUHV� GH� SUHGLFFLyQ� VXSHULRUHV� D� XQD� LPSOHPHQWDFLyQ�
SUHYLD��(Q�WpUPLQR�GH�WLHPSR�GH�XWLOL]DFLyQ�GH�UHFXUVRV��OD�
LPSOHPHQWDFLyQ� 03,�&8'$ KD� ORJUDGR� REWHQHU� XQ�
WLHPSR�GH� UHVSXHVWD� VXSHULRU�� (YLGHQWHPHQWH� TXHGD� D~Q�
PXFKR� WUDEDMR� SRU� UHDOL]DU�� HQWUH� HOORV� VH� GHVWDFD� OD�
DSOLFDFLyQ�GH�+(66,0�D�QXHYRV�FDVRV�GH�LQFHQGLRV�UHDOHV��
FRPR�DVt�WDPELpQ�UHDOL]DU�XQ�SURFHVR�GH�VLQWRQL]DFLyQ�GH�
ORV�SDUiPHWURV�GH�ODV�PHWDKHXUtVWLFDV�SDUWLFLSDQWHV�FRQ�HO�
REMHWLYR�GH�VDFDU�HO�Pi[LPR�SURYHFKR�DO�PpWRGR��3RU�RWUR�
ODGR�� WDPELpQ� VH� FRQVLGHUD� LPSRUWDQWH� WUDEDMDU� HQ� HO�
SURFHVDPLHQWR�DXWRPiWLFR�GH�ODV�LPiJHQHV�VDWHOLWDOHV��FRQ�
HO� SURSyVLWR� GH� SRGHU� DOLPHQWDU� DO� PpWRGR� GH� IRUPD�
DXWRPiWLFD�\�DSUR[LPDUQRV�D~Q�PiV�DO�REMHWLYR�GH�SRGHU�
SUHGHFLU� HVWH� WLSR� GH� IHQyPHQRV� HQ� WLHPSR� UHDO�� <�
ILQDOPHQWH�� \� QR� PHQRV� LPSRUWDQWH�� VH� FRQVLGHUD�
SHUWLQHQWH� FRQWLQXDU� WUDEDMDQGR� HQ� OD� RSWLPL]DFLyQ� GHO�
PpWRGR�HQ�WpUPLQRV�GH�XWLOL]DFLyQ�GH�UHFXUVRV��\D�TXH�HO�
SURSyVLWR� GH� WRGR� PpWRGR� GH� SUHGLFFLyQ� HV� REWHQHU�
UHVXOWDGRV�FRQ�VXILFLHQWH�WLHPSR�GH�DQWHODFLyQ�FRPR�SDUD�
SRGHU�WRPDU�PHGLGDV�DO�UHVSHFWR�\�PLQLPL]DU�ORV�HIHFWRV�
QHJDWLYRV�

�� 5HIHUHQFLDV

>�@ :��+RXJK��³)LUH�DQG�+XPDQ�&LYLOL]DWLRQ´��3URF��$P��
3KLORV��6RF���YRO������QR ���SS�����±����������

>�@ '�� 0�� 0ROLQD� 7HUUpQ�� ,QFHQGLRV� IRUHVWDOHV ��
IXQGDPHQWRV�� OHFFLRQHV� DSUHQGLGDV� \� UHWRV� GH� IXWXUR��
$,)(0$�������

>�@ 6��*UDKDP��³*OREDO�)LUH�0RQLWRULQJ �́����RFW�������>(Q�
OtQHD@�� 'LVSRQLEOH� HQ��
KWWSV���HDUWKREVHUYDWRU\�QDVD�JRY�)HDWXUHV�*OREDO)LUH�I
LUHB��SKS��>$FFHGLGR�����PD\�����@�

>�@ 3��0RUJDQ�HW DO���³0DSSLQJ�ILUH�UHJLPHV�DFURVV�WLPH�DQG�
VSDFH�� 8QGHUVWDQGLQJ� FRDUVH� DQG� ILQH�VFDOH� ILUH�
SDWWHUQV´��,QW��-��:LOGO��)LUH��YRO������SS�����±����������

>�@ 5�� %X\\D�� +LJK� 3HUIRUPDQFH� &OXVWHU� &RPSXWLQJ��
$UFKLWHFWXUHV� DQG� 6\VWHPV�� 3UHQWLFH� +DOO�� 375�� 1-��
86$�������

>�@ 0��5��$UDKDO��0��%HUHQJXHO�6RULD��\�)��5RGUtJXH]�'tD]��
7pFQLFDV�GH�SUHGLFFLyQ�FRQ�DSOLFDFLRQHV�HQ�LQJHQLHUtD��
6HYLOOD��6HFUHWDULDGR�GH�3XEOLFDFLRQHV��8QLYHUVLGDG�GH�
6HYLOOD�������

>�@ *��:DOODFH��³$�1XPHULFDO�)LUH�6LPXODWLRQ�0RGHO´��,QW��
-��:LOGO��)LUH��YRO�����QR ���S������������

>�@ 0�� $�� )LQQH\�� ³)$56,7( �� )LUH� $UHD� 6LPXODWRU� ²
0RGHO�'HYHORSPHQW�DQG�(YDOXDWLRQ �́�86'$�)RU��6HUY��

)LJXUD����&DOLGDG�GH�SUHGLFFLyQ�SRU�SDVR�GH�
SUHGLFFLyQ��GtD��

��

����

����

����

����

����

����

����

����

����

�� �� �� �� �� ��

(66,0
+(66,0
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5HV��3DS���QR )HEUXDU\��S�����������
>�@ 3��/��$QGUHZV��&��'��%HYLQV��5��&��6HOL��$��$QGUHZV��3��

/� ��%HYLQV��\�&��'� ��6HOL��³%HKDYH3OXV� ILUH�PRGHOLQJ�
V\VWHP��YHUVLRQ������8VHU¶V�*XLGH�5HYLVHG´� �����

>��@ )�� $�� +HLQVFK� \� 3�� /�� $QGUHZV�� ³%HKDYH3OXV� ILUH�
PRGHOLQJ� V\VWHP�� YHUVLRQ������ 'HVLJQ� DQG� )HDWXUHV´��
�����

>��@ $��0����/RSHV��0��*��&UX]��\�'��;��9LHJDV��³)LUH6WDWLRQ�
�$Q� LQWHJUDWHG� VRIWZDUH� V\VWHP� IRU� WKH� QXPHULFDO�
VLPXODWLRQ�RI�ILUH�VSUHDG�RQ FRPSOH[�WRSRJUDSK\ �́

>��@ 3��0DQJDQD��3��0RXUD��/��0��5LEHLUR��'��;��9LHJDV��\�
$�� *�� /RSHV�� ³2SHUDWLRQDO� DSSOLFDWLRQ� RI� D� GHFLVLRQ�
VXSSRUW�WRRO�LQ�ILUH�PDQDJHPHQW�LQ�3RUWXJDO´��)RU��(FRO��
0DQDJ���YRO�������QR 6XSSOHPHQW����S������������

>��@ %��:LONLQVRQ� \� &��0��$OOHQ��3DUDOOHO�3URJUDPPLQJ��
7HFKQLTXHV� DQG� $SSOLFDWLRQV� 8VLQJ� 1HWZRUNHG�
:RUNVWDWLRQV�DQG�3DUDOOHO�&RPSXWHUV��3HDUVRQ�3UHQWLFH�
+DOO�������

>��@ .�� %HYHQ� \� $�� %LQOH\�� ³7KH� IXWXUH� RI� GLVWULEXWHG�
PRGHOV��0RGHO�FDOLEUDWLRQ�DQG�XQFHUWDLQW\�SUHGLFWLRQ´��
+\GURO��3URFHVV���YRO�����QR ���SS�����±�����MXO�������

>��@ %��$EGDOKDT��$�0HWKRGRORJ\�WR�HQKDQFH�WKH�SUHGLFWLRQ�
RI� IRUHVW� ILUH� SURSDJDWLRQ�� 8QLYHUVLWDW� $XWzQRPD� GH�
%DUFHORQD�������

>��@ 0��0pQGH]�*DUDEHWWL��*��%LDQFKLQL��0��/��7DUGLYR��3��
*��&D\PHV�6FXWDUL��\�*��9��*LO�&RVWD��³+\EULG�3DUDOOHO�
8QFHUWDLQW\�5HGXFWLRQ�0HWKRG�$SSOLHG� WR�)RUHVW� )LUH�
6SUHDG� 3UHGLFWLRQ´�� -�� &RPSXW�� 6FL�� 7HFKQRO�� ,661�H�
�����������9RO������1R�����������SiJV���������YRO������
QR ���SS����±���������

>��@ (��*�� 7DOEL�� 0HWDKHXULVWLFV �� IURP� GHVLJQ� WR�
LPSOHPHQWDWLRQ��-RKQ�:LOH\�	�6RQV�������

>��@ /��7��%XL��+��$��$EEDVV��\�-��%UDQNH��³0XOWLREMHFWLYH�
RSWLPL]DWLRQ� IRU� G\QDPLF� HQYLURQPHQWV´�� ����� ,(((�
&RQJU��(YRO��&RPSXW���YRO�����SS������±�����������

>��@ )��*ORYHU��³)XWXUH�SDWKV�IRU� LQWHJHU�SURJUDPPLQJ�DQG�
DUWLILFLDO�LQWHOOLJHQFH´��&RPSXW��̂ 	`�2SHU��5HV���YRO������
QR ���SS�����±����������

>��@ 5��6WRUQ�\�.��3ULFH��³'LIIHUHQWLDO�(YROXWLRQ�� $�VLPSOH�
DQG� HIILFLHQW� DGDSWLYH�VFKHPH� IRU�JOREDO�RSWLPL]DWLRQ�
RYHU�FRQWLQXRXV�VSDFHV´��%HUNHOH\��&$�������
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