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5HVXPHQ

(O� REMHWLYR� GH� HVWH� WUDEDMR� FRQVLVWH� HQ� EULQGDU� XQD� GHVFULSFLyQ� GH� ORV� PHFDQLVPRV� GH
DSOLFDFLyQ� GH� ODV� WpFQLFDV� GH� SURFHVDPLHQWR� GH� DOWD� SHUIRUPDQFH� SURSXHVWDV� SRU� OD
FRPXQLGDG� FLHQWtILFD� SDUD� PHMRUDU� HO� GHVHPSHxR� \� OD� FDOLGDG� GH� E~VTXHGD� GH� ORV
DOJRULWPRV� JHQpWLFRV�� (O� WUDEDMR� FRQIRUPD� XQD� UHVHxD� GHO� HVWDGR� GHO� DUWH� RULHQWDGD� D
H[SRQHU� OD� HYROXFLyQ� HQ� OD� FODVLILFDFLyQ� GH� ORV� HQIRTXHV� GH� SDUDOHOLVPR� DSOLFDGRV� D� ORV
DOJRULWPRV�JHQpWLFRV�HQ�ORV�~OWLPRV�YHLQWLFLQFR�DxRV�
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$SOLFDFLyQ�GH�ODV�7pFQLFDV�GH�3URFHVDPLHQWR
GH�$OWD�3HUIRUPDQFH�D�OD�,PSOHPHQWDFLyQ

GH�$OJRULWPRV�*HQpWLFRV

³(YROXWLRQ�LV�FOHYHUHU�WKDQ�\RX�DUH�´
)UDQFLV�&ULFN�>'HQ��@

����,QWURGXFFLyQ

(VWH� WUDEDMR� GHVFULEH� ORV� PHFDQLVPRV� GH� DSOLFDFLyQ� GH� ODV� WpFQLFDV� GH� SURFHVDPLHQWR� GH
DOWD�SHUIRUPDQFH��SURFHVDPLHQWR�SDUDOHOR�\�GLVWULEXLGR��SURSXHVWDV�SRU�ORV�LQYHVWLJDGRUHV
HQ� HO� iUHD� GH� OD� FRPSXWDFLyQ� HYROXWLYD�� FRQ� HO� REMHWLYR� GH� PHMRUDU� HO� GHVHPSHxR� \� OD
FDOLGDG�GH�E~VTXHGD�GH�ORV�DOJRULWPRV�JHQpWLFRV��$*��
(O� WUDEDMR� FRQVWLWX\H� HQ� Vt� PLVPR� XQD� UHVHxD� GHO� HVWDGR� GHO� DUWH� HQ� HO� iUHD� GH� ORV
DOJRULWPRV� JHQpWLFRV� SDUDOHORV�� HODERUDGD� GHVGH� HO� SXQWR� GH� YLVWD� GH� OD� HYROXFLyQ� HQ� OD
FODVLILFDFLyQ�GH�ORV�HQIRTXHV�GH�SDUDOHOLVPR�DSOLFDGRV�

(O� GRFXPHQWR� VH� RUJDQL]D� GHO� PRGR� TXH� VH� GHWDOOD� D� FRQWLQXDFLyQ�� 8QD� GHVFULSFLyQ� GHO
IRUPDOLVPR� GH� ORV� DOJRULWPRV� JHQpWLFRV� \� ORV� PRWLYRV� SDUD� OD� DSOLFDFLyQ� GH� WpFQLFDV� GH
SURFHVDPLHQWR� SDUDOHOR� VH� RIUHFH� HQ� HO� FDStWXOR� ��� (Q� HVWH� PLVPR� FDStWXOR� VH� H[SOLFD� OD
HYROXFLyQ� KLVWyULFD� LGHQWLILFDGD� HQ� ODV� FODVLILFDFLRQHV� GH� $OJRULWPRV� *HQpWLFRV� 3DUDOHORV
�$*3���/RV�SHUtRGRV�GH�GLFKD�HYROXFLyQ�VH�DQDOL]DQ�HQ�ORV�FDStWXORV���DO���� LQFOX\HQGR�XQ
EUHYH� UHVXPHQ� GH� ODV� LGHDV� \� FDWHJRUL]DFLRQHV� SULQFLSDOHV�� HQ� EDVH� DO� DQiOLVLV� UHDOL]DGR
VREUH�ORV�WUDEDMRV�PiV�LPSRUWDQWHV�GH�FDGD�HWDSD�
&RPR� FRQFOXVLyQ�� HO� FDStWXOR� �� RIUHFH� XQ� SDQRUDPD� GHO� HVWDGR� DFWXDO� GH� GHVDUUROOR� GHO
iUHD��\�OD�LGHQWLILFDFLyQ�GH�ORV�GLIHUHQWHV�PRGHORV�GH�$*3�VREUH�OD�SURSXHVWD�GH�WD[RQRPtD
XQLILFDGD�HODERUDGD�HQ�OD�HWDSD�PiV�UHFLHQWH�

(VWH�WUDEDMR�IXH�HODERUDGR�HQ�HO�PDUFR�GHO�SUR\HFWR�³$OJRULWPRV�*HQpWLFRV�3DUDOHORV�\�VX
$SOLFDFLyQ�DO�'LVHxR�GH�5HGHV�GH�&RPXQLFDFLRQHV�&RQILDEOHV´

7
�GHVDUUROODGR�HQ�HO�,QVWLWXWR

GH�&RPSXWDFLyQ��)DFXOWDG�GH�,QJHQLHUtD��8QLYHUVLGDG�GH�OD�5HS~EOLFD��8UXJXD\�
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��±�$OJRULWPRV�JHQpWLFRV�\�WpFQLFDV�GH�SURJUDPDFLyQ�GH�DOWD�SHUIRUPDQFH

$OJRULWPRV�JHQpWLFRV

/RV� DOJRULWPRV� HYROXWLYRV� EDVDQ� VX� IXQFLRQDPLHQWR� HQ� XQ� PHFDQLVPR� DQiORJR� D� ORV
SURFHVRV�HYROXWLYRV�TXH�RFXUUHQ�HQ�OD�QDWXUDOH]D��FRQ�HO�REMHWLYR�GH�UHVROYHU�SUREOHPDV�GH
E~VTXHGD�\�RSWLPL]DFLyQ�
3DUD�HO�FDVR�GH� ORV�$OJRULWPRV�*HQpWLFRV��$*���GXUDQWH�HO�SURFHVR�HYROXWLYR�VH�PDQWLHQH
XQD� SREODFLyQ� GH� VROXFLRQHV� TXH� HYROXFLRQDQ� GH� DFXHUGR� D� RSHUDFLRQHV� GH� VHOHFFLyQ�
FUX]DPLHQWR��UHHPSOD]R�\�PXWDFLyQ��VLJXLHQGR�OD�LGHD�GH�OD�VXSHUYLYHQFLD�GH�ORV�LQGLYLGXRV
PiV� DSWRV�� (O� JUDGR� GH� DGDSWDFLyQ� GH� XQ� LQGLYLGXR� VH� HYDO~D� GH� DFXHUGR� DO� SUREOHPD� D
UHVROYHU��PHGLDQWH�OD�GHILQLFLyQ�GH�XQD�IXQFLyQ�GH�ILWQHVV�
8QD� GHVFULSFLyQ� GHWDOODGD� GHO� PHFDQLVPR� RSHUDWLYR� GH� ORV� $*� SXHGH� HQFRQWUDUVH� HQ� HO
WH[WR�GH�*ROGEHUJ�>*RO��D@�

0RWLYRV�SDUD�OD�DSOLFDFLyQ�GH�ODV�WpFQLFDV�GH�SURFHVDPLHQWR�GH�DOWD�SHUIRUPDQFH

$� SHVDU� GH� TXH� HO� PHFDQLVPR� GH� ORV� $*� VH� EDVD� HQ� XQ� SURFHVR� GH� HYROXFLyQ� TXH� HV
SDUDOHOR� SRU� QDWXUDOH]D�� HO� PRGHOR� FOiVLFR� GH� $*� SURSXHVWR� RULJLQDOPHQWH� SRU� +ROODQG
>+RO��@�HV�VHFXHQFLDO��PRWLYDGR�SRU�OD�IDOWD�GH�GLVSRQLELOLGDG�GH�DUTXLWHFWXUDV�SDUDOHODV�DO
PRPHQWR� GH� VX� GHILQLFLyQ�� &RPR� FRQVHFXHQFLD� GH� HVWD� UHVWULFFLyQ�� DOJXQRV� DVSHFWRV� GHO
IXQFLRQDPLHQWR�GHO�$*�FOiVLFR�UHVXOWDQ�GLItFLOHV�R�LPSRVLEOHV�GH�SDUDOHOL]DU��FRPR�HV�HO�FDVR
GH� OD� VHOHFFLyQ� SDQPtFWLFD� XWLOL]DGD� SDUD� LPLWDU� HO� FRQFHSWR� GH� SUHVLyQ� VHOHFWLYD�� 2WURV
PHFDQLVPRV�QR�H[LVWHQWHV�HQ�HO�$*�VHULDO�VXUJHQ�DO�FRQVLGHUDU�ORV�PRGHORV�SDUDOHORV��FRPR
HO�RSHUDGRU�GH�PLJUDFLyQ�HQWUH�SREODFLRQHV�VHPL�LQGHSHQGLHQWHV�

/DV�WpFQLFDV�GH�SURFHVDPLHQWR�SDUDOHOR�\�GLVWULEXLGR�VH�DSOLFDQ�DO�PRGHOR�FOiVLFR�GH�ORV�$*
FRQ� HO� REMHWLYR� GH� REWHQHU� PHMRUDV� WDQWR� GHVGH� HO� SXQWR� GH� YLVWD� GH� OD� SHUIRUPDQFH� GHO
PHFDQLVPR�HYROXWLYR�FRPR�GHVGH�HO�SXQWR�GH�YLVWD�DOJRUtWPLFR��SDUD�PHMRUDU�OD�FDOLGDG�GH
OD�E~VTXHGD�JHQpWLFD�

$QDOL]DQGR� GHVGH� HO� SXQWR� GH� YLVWD� GH� OD� HILFLHQFLD�� OD� SDUDOHOL]DFLyQ� SHUPLWH� DIURQWDU� OD
OHQWLWXG� GH� OD� FRQYHUJHQFLD� GH� ORV� $*� FXDQGR� OD� GLPHQVLyQ� GHO� SUREOHPD� KDFH� QHFHVDULR
XWLOL]DU� SREODFLRQHV� QXPHURVDV�� R� HQ� ORV� FDVRV� TXH� UHTXLHUHQ� P~OWLSOHV� HYDOXDFLRQHV� GH
IXQFLRQHV�GH�ILWQHVV�FRVWRVDV�
&RQMXQWDPHQWH� D� OD� SRVLELOLGDG� GH� REWHQHU� PHMRUHV� WLHPSRV� GH� HMHFXFLyQ�� PHGLDQWH� OD
DSOLFDFLyQ� GH� WpFQLFDV� GH� SURFHVDPLHQWR� SDUDOHOR� HV� SRVLEOH� REWHQHU� PHMRU� SUHFLVLyQ� \
HILFLHQFLD� QXPpULFD� HQ� ORV� UHVXOWDGRV�� WDO� FRPR� VH� GHVFULEH� HQ� ORV� WUDEDMRV� GH� *RUGRQ� 	
:KLWOH\�>*R:��@��+DUW�HW�DO��>+DU��@��HQWUH�RWURV�
(VWH� KHFKR� LQGLFD� TXH� OD� SURSLD� HVWUXFWXUD� DOJRUtWPLFD� GH� ORV� $OJRULWPRV� *HQpWLFRV
3DUDOHORV� �$*3�� FRQVWLWX\H� XQ� WySLFR� LQWHUHVDQWH�� LQGHSHQGLHQWHPHQWH� GH� VX
LPSOHPHQWDFLyQ�VREUH�XQD�DUTXLWHFWXUD�GH�DOWD�SHUIRUPDQFH�HVSHFtILFD�

'HVGH� HO� SXQWR� GH� YLVWD� DOJRUtWPLFR�� ORV� $*3� SXHGHQ� H[SORWDU� OD� QDWXUDOH]D� SDUDOHOD
LQWUtQVHFD�GHO�PHFDQLVPR�HYROXWLYR��WUDEDMDQGR�VLPXOWiQHDPHQWH�VREUH�YDULDV�SREODFLRQHV
LQGHSHQGLHQWHV� R� VHPL�LQGHSHQGLHQWHV� SDUD� UHVROYHU� HO� PLVPR� SUREOHPD�� (YHQWXDOHV
LQWHUFDPELRV� GH� VROXFLRQHV� �PLJUDFLRQHV�� SHUPLWHQ� LQWURGXFLU� OD� GLYHUVLGDG� \� YDULDFLyQ
QHFHVDULD� SDUD� HYLWDU� ORV� SUREOHPDV� GH� FRQYHUJHQFLD� SUHPDWXUD� HQ� YDORUHV� VXE�ySWLPRV�
&RPSOHPHQWDULDPHQWH�� ORV� $*3� SXHGHQ� DSURYHFKDU� ODV� FDUDFWHUtVWLFDV� GH� SDUDOHOLVPR
LPSOtFLWDV�HQ�HO�SURSLR�SUREOHPD�GH�RSWLPL]DFLyQ��DQDOL]DQGR�FRQFXUUHQWHPHQWH�GLIHUHQWHV
VHFFLRQHV�GHO�HVSDFLR�GH�E~VTXHGD�GHO�SUREOHPD�
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&yPR�DSOLFDU�ODV�WpFQLFDV�GH�SURJUDPDFLyQ�GH�DOWD�SHUIRUPDQFH

$QiORJDPHQWH� D� WRGR� SUREOHPD� VXVFHSWLEOH� GH� UHVROXFLyQ� PHGLDQWH� ODV� WpFQLFDV� GH
SURFHVDPLHQWR� GH� DOWD� SHUIRUPDQFH�� GRV� HQIRTXHV� SULQFLSDOHV� VXUJHQ� LQWXLWLYDPHQWH� SDUD
OD� SDUDOHOL]DFLyQ� GHO� PHFDQLVPR� GH� ORV� $*�� (VWRV� HQIRTXHV� VH� FRUUHVSRQGHQ� FRQ� ODV
WpFQLFDV� XVXDOHV� GHO� SURFHVDPLHQWR� SDUDOHOR�� ODV� WpFQLFDV� GH� GHVFRPSRVLFLyQ� IXQFLRQDO� \
GHVFRPSRVLFLyQ�GH�GRPLQLR��\�KDQ�HVWDGR�SUHVHQWHV�HQ�ORV�WUDEDMRV�GH�LQYHVWLJDFLyQ�GHVGH
ORV�SULPHURV�LQWHQWRV�SRU�SDUDOHOL]DU�ORV�$*�

(O� PRGHOR� TXH� VXUJH� GH� GLVWULEXLU� IXQFLRQDOPHQWH� HO� DOJRULWPR�� DVLJQDQGR� D� GLIHUHQWHV
SURFHVDGRUHV�GLVWLQWDV�HWDSDV�GHO�PHFDQLVPR�HYROXWLYR��VH�FRQRFH�FRPR�PRGHOR�PDHVWUR�
HVFODYR��/D�IXQFLRQDOLGDG�FDQGLGDWD�D�SDUDOHOL]DU�HQ�XQ�$*�HV�OD�HYDOXDFLyQ�GH�OD�IXQFLyQ�GH
ILWQHVV�� OD� FXDO� IUHFXHQWHPHQWH� LQYROXFUD� XQ� WLHPSR� GH� HMHFXFLyQ� PD\RU� TXH� HO� GH� ORV
VHQFLOORV�RSHUDGRUHV�HYROXWLYRV�
3RU�FRQWUDSDUWLGD��XQ�HQIRTXH�RULHQWDGR�D�OD�GLVWULEXFLyQ�GH�GDWRV�GD�OXJDU�D�XQ�PRGHOR�GH
SREODFLyQ�GLVWULEXLGD��RUJDQL]DGD�HQ�VXESREODFLRQHV�VHPL�LQGHSHQGLHQWHV�
(VWRV�GRV�PRGHORV��UHFRQRFLGRV�GHVGH�ODV�SULPHUDV�HWDSDV�GH�OD�LQYHVWLJDFLyQ�GH�ORV�$*3�
KDQ� HYROXFLRQDGR� \� VH� KDQ� GLYHUVLILFDGR�� 'H� PRGR� SDUWLFXODU�� HO� HQIRTXH� GH� SREODFLyQ
GLVWULEXLGD�KD�GDGR�OXJDU�D�YDULRV�PRGHORV�GH�SDUDOHOLVPR�DSOLFDGR�D�ORV�$*�

8VXDOPHQWH� DO� DSOLFDU� XQD� WpFQLFD� GH� SURFHVDPLHQWR� SDUDOHOR� D� XQ� DOJRULWPR� VHULDO�� VH
REWLHQH�XQ�DOJRULWPR�SDUDOHOR��HO�FXDO�SURYLVWR�FRQ�OD�PLVPD�HQWUDGD�TXH�HO�DOJRULWPR�VHULDO
RULJLQDO��SURGXFH�H[DFWDPHQWH�OD�PLVPD�VDOLGD�TXH�HVWH�
([FHSWR�SDUD�HO�PRGHOR�PDHVWUR�HVFODYR��HQ�HO�FXDO�VyOR�VH�GLVWULEX\H�OD�HYDOXDFLyQ�GH�OD
IXQFLyQ�GH�ILWQHVV��ORV�PRGHORV�GH�$*3�YLRODQ�OD�UHJOD�GH�SURGXFLU� OD�PLVPD�VDOLGD�FRQ�OD
PLVPD�HQWUDGD�TXH�HO�DOJRULWPR�VHULDO��'DGR�TXH�HO�PRGHOR�GH� LQWHUDFFLyQ� SDQPtFWLFD� VH
UHHPSOD]D�SRU�XQ�PHFDQLVPR�GH�SREODFLRQHV�VHPL�LQGHSHQGLHQWHV��HO�FRPSRUWDPLHQWR�GHO
DOJRULWPR� GLVWULEXLGR� HV� GLIHUHQWH�� � (Q� XQD� SREODFLyQ� SDQPtFWLFD� FDGD� LQGLYLGXR� WLHQH� OD
SRVLELOLGDG�GH�LQWHUDFWXDU�±FRPSHWLU�R�FUX]DUVH±�FRQ�FXDOTXLHU�RWUR��OR�TXH�QR�RFXUUH�SDUD
HO� PRGHOR� GH� SREODFLRQHV� GLVWULEXLGDV� HQ� GRQGH� ODV� LQWHUDFLRQHV� HVWiQ� OLPLWDGDV� D
LQGLYLGXRV�GH�OD�PLVPD�SREODFLyQ�R�YHFLQGDG�
(VWD� FDUDFWHUtVWLFD� SHFXOLDU� GH� ORV� $*3� GH� SREODFLRQHV� GLVWULEXLGDV� SURSRUFLRQD� QXHYRV
PDWLFHV�GH�LQWHUpV�VREUH�HO�SUREOHPD�SDUDOHOL]DGR��GHSHQGLHQGR�GH�ORV�GLIHUHQWHV�FULWHULRV
XWLOL]DGRV�DO�GLYLGLU�HO�SUREOHPD�

&ULWHULRV�GH�FODVLILFDFLyQ

8Q� DQiOLVLV� GH� ODV� LGHDV� GH� DSOLFDFLyQ� GH� ODV� WpFQLFDV� GH� SURFHVDPLHQWR� SDUDOHOR� \
GLVWULEXLGR� D� ORV� $*�� SHUPLWH� HVWDEOHFHU� GLIHUHQWHV� FULWHULRV� SDUD� FODVLILFDU� ORV� GLVHxRV
SURSXHVWRV� GH� $*3�� 'H� DFXHUGR� D� OD� OLWHUDWXUD� HVSHFLDOL]DGD�� SXHGHQ� LGHQWLILFDUVH� ORV
FULWHULRV�TXH�VH�RIUHFHQ�D�FRQWLQXDFLyQ�
• (O� PRGR� GH� HYDOXDFLyQ� GH� OD� IXQFLyQ� GH� ILWQHVV�� TXH� SXHGH� VHU� FRQFHQWUDGD� R

GLVWULEXLUVH�HQ�GLIHUHQWHV�SURFHVRV�
• (O�Q~PHUR�GH�SREODFLRQHV�XWLOL]DGDV�SRU�HO�$*3��/DV�DOWHUQDWLYDV� FRQVLVWHQ� HQ� XWLOL]DU

XQD�~QLFD�SREODFLyQ��PRGHOR�SDQPtFWLFR��R�XWLOL]DU�SREODFLRQHV�P~OWLSOHV�
• (O� WDPDxR� GH� ODV� VXESREODFLRQHV� \� VX� RUJDQL]DFLyQ�� SDUD� DTXHOORV� PRGHORV� GH

SREODFLRQHV�P~OWLSOHV�
• (O�PHFDQLVPR�GH�LQWHUFDPELR�GH�LQGLYLGXRV�HQWUH�SREODFLRQHV�P~OWLSOHV�
• (O� PRGR� GH� DSOLFDFLyQ� GHO� PHFDQLVPR� GH� FUX]DPLHQWR�� TXH� SXHGH� VHU� FHQWUDOL]DGR� R

GLVWULEXLGR�
• (O�FRQMXQWR�GH� LQGLYLGXRV�FRQVLGHUDGR�SDUD� OD�DSOLFDFLyQ�GHO�PHFDQLVPR� GH� VHOHFFLyQ�

SXHGH�VHU�XQ�FRQMXQWR�ORFDO�R�JOREDO�
• (O�PHFDQLVPR�GH�VLQFURQL]DFLyQ�HQWUH�ORV�HOHPHQWRV�GH�SURFHVDPLHQWR�

(O�SULQFLSDO�FULWHULR�GH�FODVLILFDFLyQ�XWLOL]DGR�SRU�ORV�LQYHVWLJDGRUHV�HQ�HO�iUHD�FRQVLGHUD�HO
PRGR� GH� RUJDQL]DU� OD� SREODFLyQ� GH� LQGLYLGXRV� VROXFLyQ� GHO� SUREOHPD� GXUDQWH� HO� SURFHVR
HYROXWLYR�
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(WDSDV�HQ�HO�GHVDUUROOR���/D���HYROXFLyQ��HQ�ODV�FODVLILFDFLRQHV

(Q�ORV�~OWLPRV�DxRV��VLJQLILFDWLYRV�DYDQFHV�HQ�HO�iPELWR�GHO�SURFHVDPLHQWR�SDUDOHOR�\�GH�OD
SURJUDPDFLyQ� HYROXWLYD� KDQ� FRQVROLGDGR� D� ORV� $*3� FRPR� XQD� WpFQLFD� GH� RSWLPL]DFLyQ
UREXVWD�\�HILFLHQWH�SDUD�OD�UHVROXFLyQ�GH�SUREOHPDV�13±GLItFLOHV�
'HVGH�VXV�RUtJHQHV�D�PHGLDGRV�GH�OD�GpFDGD�GH�������XQD�JUDQ�FDQWLGDG�GH�SURSXHVWDV�GH
LPSOHPHQWDFLyQ�\�PRGHORV�WHyULFRV�KDQ�VLGR�SUHVHQWDGRV�SRU�ORV�LQYHVWLJDGRUHV�HQ�HO�iUHD
GH�OD�FRPSXWDFLyQ�HYROXWLYD�\�HO�SURFHVDPLHQWR�SDUDOHOR�
$QDOL]DQGR� VX� FRQWHQLGR�� HV� SRVLEOH� GLVWLQJXLU� WUHV� HWDSDV� HQ� OD� LQYHVWLJDFLyQ�� UHOHYDQWHV
SDUD�FRPSUHQGHU�ORV�FRQFHSWRV�WHyULFRV��GH�GLVHxR�H�LPSOHPHQWDFLyQ�GH�ORV�$*3�
&RQMXQWDPHQWH��FRQ�HO�SDVR�GH�ORV�DxRV� ODV�SURSXHVWDV�GH�FODVLILFDFLyQ�VH�KDQ�H[WHQGLGR
SDUD�FRQVLGHUDU�OD�WRWDOLGDG�GH�ORV�PRGHORV�GH�DSOLFDFLyQ�GH�SDUDOHOLVPR�D�ORV�$*�
8Q�HVTXHPD�FURQROyJLFR�GH�ODV�HWDSDV�LGHQWLILFDGDV�VH�RIUHFH�HQ�OD�ILJXUD���

/D� SULPHUD� HWDSD� FRUUHVSRQGH� D� ORV� RUtJHQHV� GHO� PRGHOR�� HQ� OD� FXDO� IXHURQ� UHDOL]DGRV
DQiOLVLV� WHyULFRV�� SURSXHVWDV� GH� GLVHxR� \� ODV� SULPHUDV� LPSOHPHQWDFLRQHV� GH� $*3�
&URQROyJLFDPHQWH��HVWD�HWDSD�VH�H[WLHQGH�GHVGH�ORV�SULPHURV�HVWXGLRV�VREUH�$*�UHDOL]DGRV
D�PHGLDGRV�GH�OD�GpFDGD�GH������KDVWD�HO�ILQ�GH�OD�GpFDGD�GH������
/D� VHJXQGD� HWDSD� VH� FDUDFWHUL]D� SRU� XQD� SUROtILFD� JDPD� GH� LPSOHPHQWDFLRQHV� GH� $*3
DSOLFDGRV� D� SUREOHPDV� SDUWLFXODUHV�� OD� PD\RUtD� LPSOHPHQWDGRV� VREUH� SODWDIRUPDV
HVSHFtILFDV� GH� KDUGZDUH� GH� DOWD� SHUIRUPDQFH�� (VWD� HWDSD� VH� H[WHQGLy� D� OR� ODUJR� GH� OD
SULPHUD�PLWDG�GH�OD�GpFDGD�GH������\�HVWXYR�FODUDPHQWH�LQIOXHQFLDGD�SRU�OD�GLIXVLyQ�GH�ODV
WpFQLFDV� GH� SURFHVDPLHQWR� SDUDOHOR�� HQ� SDUWLFXODU� VREUH� PXOWLFRPSXWDGRUHV� GH� PHPRULD
FRPSDUWLGD� \� SRU� OD� SRSXODUL]DFLyQ� GH� ODV� WpFQLFDV� GH� SURFHVDPLHQWR� GLVWULEXLGR� VREUH
UHGHV�GH�FRPSXWDGRUDV�
/D�HWDSD�TXH�VH�H[WLHQGH�GHVGH�OD�VHJXQGD�PLWDG�GH�OD�GpFDGD�GH������KDVWD�OD�DFWXDOLGDG
VH�GLVWLQJXH�SRU�OD�SUHRFXSDFLyQ�SRU�SDUWH�GH�ORV�LQYHVWLJDGRUHV�SRU�OD�IRUPDOL]DFLyQ�GH�ORV
FRQFHSWRV� WHyULFRV� \� HO� PRGHODGR� PDWHPiWLFR� GHO� PHFDQLVPR� GH� ORV� $*3� FRPR
KHUUDPLHQWD� GH� RSWLPL]DFLyQ�� &RPSOHPHQWDULDPHQWH�� VH� KD� DYDQ]DGR� HQ� OD� FRPSUHQVLyQ
GH� ORV� PRGRV� GH� DSOLFDFLyQ� GH� ODV� WpFQLFDV� GH� SURFHVDPLHQWR� SDUDOHOR�� KDVWD� SURSRQHUVH
WD[RQRPtDV�FRPSOHWDV��TXH�FRQVWLWX\HQ�XQ�LQWHQWR�GH�XQLILFDU�OD�FODVLILFDFLyQ�GH�ORV�$*3�

(Q�ORV�VLJXLHQWHV�FDStWXORV�VH�UHVXPHQ�ODV�FDUDFWHUtVWLFDV�GH�FDGD�XQD�GH�HVWDV�HWDSDV�\�VH
DQDOL]DQ� ORV� PRGHORV� SURSXHVWRV�� FRPHQWDQGR� HVSHFLDOPHQWH� ORV� WUDEDMRV� FRQVLGHUDGRV
UHSUHVHQWDWLYRV�GHO�DYDQFH�HQ�FDGD�SHUtRGR�

)LJXUD�����(WDSDV�HQ�HO�GHVDUUROOR�GH�$*3

���� ����

�����������3ULPHUD�HWDSD
/DV�LQYHVWLJDFLRQHV�SLRQHUDV

����

���������������6HJXQGD�HWDSD
,QIOXHQFLD�GH�DUTXLWHFWXUDV�SDUDOHODV

�������������7HUFHU�HWDSD
/D�XQLILFDFLyQ�GH�ORV�FULWHULRV
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����/DV�LQYHVWLJDFLRQHV�SLRQHUDV

/D� QDWXUDOH]D� SDUDOHOD� GHO� PHFDQLVPR� GH� ORV� VLVWHPDV� DGDSWDWLYRV� \� GH� ORV� DOJRULWPRV
HYROXWLYRV�IXH�UHFRQRFLGD�HQ�ORV�WUDEDMRV�SLRQHURV�HQ�HO�iUHD�SRU�SDUWH�GH�+ROODQG�>+RO��@�
>+RO��@�\�%RVVHUW�>%RV��@�HQ�OD�SULPHUD�PLWDG�GH�OD�GpFDGD�GH�������'H�DFXHUGR�D�OD�FLWD
GH� *ROGEHUJ� >*RO��D@�� +ROODQG� LQFOXVLYH� GLVFXWLy� HO� IXQFLRQDPLHQWR� GH� PHFDQLVPRV
UHSURGXFWLYRV�VREUH�XQ�PRGHOR�SULPLWLYR�GH�PiTXLQD�SDUDOHOD��OD�FRPSXWDGRUD�GH�FLUFXLWRV
LWHUDWLYRV�� PLHQWUDV� TXH� %RVVHUW� LQWURGXMR� XQ� PRGHOR� GH� SREODFLRQHV� P~OWLSOHV�� FRQ
FRPSHWLFLyQ� SRU� VXSHUYLYHQFLD� HQWUH� SREODFLRQHV�� \� HYHQWRV� RFDVLRQDOHV� SDUD� H[SORUDU� OD
WRWDOLGDG�GHO�HVSDFLR�GH�VROXFLRQHV��HOLPLQDQGR�OD�SHRU�SREODFLyQ�D�LQWHUYDORV�DOHDWRULRV�R
PRGLILFDQGR�OD�IXQFLyQ�GH�ILWQHVV�FRQ�HO�WLHPSR�
(Q�VXV�WUDEDMRV��QL�+ROODQG�QL� %RVVHUW� OOHJDURQ� D� SURSRQHU� LPSOHPHQWDFLRQHV� SDUDOHODV� QL
GLVWULEXLGDV�GH�ORV�$*��6XV�DQiOLVLV�VH�FRQFHQWUDURQ�HQ�ORV�PRGHORV�VHULDOHV��FX\R�HQIRTXH
SHUPLWtD�HO�HVWXGLR�GH�VXV�SURSLHGDGHV�PDWHPiWLFDV��(VWRV�HVWXGLRV�SLRQHURV�IDFLOLWDURQ�OD
FRPSUHQVLyQ� GH� ODV� FDUDFWHUtVWLFDV� GHO� PHFDQLVPR� HYROXWLYR� \� VX� DSOLFDELOLGDG� FRPR
KHUUDPLHQWD�GH�RSWLPL]DFLyQ�

'HVGH� OD� FLWDGD� LGHD� GH� +ROODQG�� GHEHQ� UHFRUUHUVH� ��� DxRV� SDUD� HQFRQWUDU� XQD� QXHYD
UHIHUHQFLD�D�OD FRQMXQFLyQ�GH�OD�SURJUDPDFLyQ�HYROXWLYD��DOJRULWPRV�JHQpWLFRV�HQ�SDUWLFXODU�
\�ODV�WpFQLFDV�GH�SURFHVDPLHQWR�SDUDOHOR��(Q�������'H�-RQJ�>'H-��@�DQDOL]y�WHyULFDPHQWH
HO� PRGHOR� GH� SDUDOHOLVPR� PDHVWUR�HVFODYR� VLQFUyQLFR�� \� SURSXVR� VX� YDULDQWH� FRQ� VDOWR
JHQHUDFLRQDO��HQ�ORV�TXH�VH�GHILQH�XQ�YDORU�GH�VDOWR�*�∈�>��Q��@�TXH�GHWHUPLQD�OD�IUDFFLyQ
GH�OD�SREODFLyQ�TXH�HO�$*�UHHPSOD]D�HQ�FDGD�JHQHUDFLyQ�

(Q�������%HWKNH�>%HW��@�UHDOL]y�HO�HVWXGLR�WHyULFR�GH�XQ�FDVR�SDUWLFXODU�GH�$*3�VREUH�XQD
PiTXLQD�SDUDOHOD�6,0'��DQDOL]DQGR�OD�HILFLHQFLD�GH�XVR�GH�OD�FDSDFLGDG�GH�SURFHVDPLHQWR�
%HWKNH�FRQFOX\H�TXH�OD�HILFLHQFLD�VH�DFHUFD�DO�Pi[LPR�SRVLEOH�HQ� ORV�FDVRV�HQ� ORV�FXDOHV
ODV�HYDOXDFLRQHV�GH�OD�IXQFLyQ�GH�ILWQHVV�VRQ�PXFKR�PiV�FRVWRVDV�TXH�ODV�RSHUDFLRQHV�GH
HYROXFLyQ�� XQ� FDVR� WtSLFR� SDUD� PXFKDV� DSOLFDFLRQHV�� 6LQ� HPEDUJR�� QR� VH� LQFOX\y� HQ� HO
DQiOLVLV�OD�LQIOXHQFLD�GHO�RYHUKHDG�GH�FRPXQLFDFLyQ�
6L�ELHQ�%HWKNH�IXH�HO�SULPHUR�HQ�GHVFULELU�DEVWUDFWDPHQWH�OD�FRGLILFDFLyQ�GH�XQ�$*3�VHJ~Q
HO� PRGHOR� PDHVWUR�HVFODYR�� WDPSRFR� pO� OOHJy� D� SURSRQHU� HVSHFtILFDPHQWH� XQD
LPSOHPHQWDFLyQ�GH�XQ�DOJRULWPR�SDUDOHOR��QL�D�UHDOL]DU�VX�VLPXODFLyQ�PHGLDQWH�DOJRULWPRV
VHULDOHV��OLPLWiQGRVH�DO�DQiOLVLV�WHyULFR�PHQFLRQDGR�

/D� SULPHUD� UHIHUHQFLD� D� XQD� WD[RQRPtD� GH� ORV� $*3� FRUUHVSRQGH� D� *UHIHQVWHWWH� HQ� VX
WUDEDMR� GH� ����� >*UH��@�� (Q� OD� FODVLILFDFLyQ� HODERUDGD� SRU� HVWH� DXWRU� VH� UHFRQRFHQ� WUHV
FDWHJRUtDV�� HO� PRGHOR� PDHVWUR�HVFODYR� EDVDGR� HQ� OD� GLVWULEXFLyQ� GH� OD� IXQFLyQ� GH� ILWQHVV
�GHO� FXDO� GHVFULEH� XQD� YHUVLyQ� VLQFUyQLFD� \� XQD� DVLQFUyQLFD��� XQ� PRGHOR� SDUD� PiTXLQDV
SDUDOHODV�GH�PHPRULD�FRPSDUWLGD�\�XQ�PRGHOR�GLVWULEXLGR�GH�SREODFLRQHV�P~OWLSOHV�
$� JUDQGHV� UDVJRV�� HVWDV� FDWHJRUtDV� SULPRUGLDOHV� KDQ� HYROXFLRQDGR� D� OR� ODUJR� GHO� WLHPSR�
UHILQiQGRVH� SDUD� DSOLFDUVH� D� GLVHxRV� HVSHFtILFRV� \�R� JHQHUDOL]iQGRVH� DO� SODQWHDU
WD[RQRPtDV�GH�DPSOLR�HVSHFWUR�

(Q�VX�WUDEDMR�GH�������*URVVR�>*UR��@�REVHUYy�TXH�OD�HYROXFLyQ�GH�OD�IXQFLyQ�GH�ILWQHVV
HUD� PiV� UiSLGD� HQ� XQD� SREODFLyQ� GLYLGLGD� HQ� VXESREODFLRQHV� R� GHPHV� TXH� HQ� XQD� ~QLFD
SREODFLyQ�GLVWULEXLGD�\�SURSXVR�WpFQLFDV�GH�PLJUDFLyQ��UHWUDVDGDV���HQ�ODV�FXDOHV�ORV�GHPHV
HYROXFLRQDQ� DLVODGDPHQWH� KDVWD� OOHJDU� D� XQ� SXQWR� FHUFDQR� D� OD� FRQYHUJHQFLD� \� OXHJR
FRPLHQ]DQ�ODV�PLJUDFLRQHV�FRQ�DOWD�IUHFXHQFLD��(VWD�SURSXHVWD�PLQLPL]D�HO�FRVWR�GHELGR�D
ODV�FRPXQLFDFLRQHV��SHUPLWLHQGR�REWHQHU�UHVXOWDGRV�GH�FDOLGDG�VLPLODU�D�ORV�REWHQLGRV�FRQ
ODV�WpFQLFDV�GH�PLJUDFLyQ�HVWiQGDU�

(Q� ����� VH� SUHVHQWD� OD� SULPHUD� LPSOHPHQWDFLyQ� GH� XQ� $*3�� GHVLJQDGR� FRQ� HO� JHQpULFR
QRPEUH� GH� 3DUDOOHO� *HQHWLF� $OJRULWKP� �3*$��� (VWH� DOJRULWPR� VH� EDVD� HQ� XQ� PRGHOR� GH
VXESREODFLRQHV�KRPRJpQHDV�FRRSHUDWLYDV��³LVODV´��FRQ�WRSRORJtD�GH�PLJUDFLyQ�GLQiPLFD��\
IXH�SURSXHVWR�SRU�3HWWH\�HW�DO��>3HW��@��(O�HVWXGLR�SUHOLPLQDU�GH�HVWD� LPSOHPHQWDFLyQ�IXH
HPStULFR�� VLHQGR� DQDOL]DGR� WHyULFDPHQWH� GRV� DxRV� PiV� WDUGH� SRU� GRV� GH� VXV� FUHDGRUHV�
3HWWH\�	�/HX]H�>3HW��@��(Q�HVWH�~OWLPR�WUDEDMR��ORV�DXWRUHV�DPSOtDQ�ORV�DQiOLVLV�GH�'H-RQJ
>'H-��@�VREUH�ORV�$*�VHFXHQFLDOHV�FRQ�HO�ILQ�GH�FRQVLGHUDU�ORV�HIHFWRV�GH�ODV�HVWUDWHJLDV�GH
VHOHFFLyQ�� FUX]DPLHQWR� \� PXWDFLyQ� VREUH� OD� HILFLHQFLD� GHO� 3*$�� $QiOLVLV� SRVWHULRUHV� GHO
IXQFLRQDPLHQWR� GHO� DOJRULWPR� \� VX� p[LWR� SUREDELOtVWLFR� IXHURQ� UHDOL]DGRV� SRU� 0�KOHQEHLQ
>0�K��@�TXLHQ�OR�DSOLFD�D�OD�UHVROXFLyQ�GHO�763�
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/RV� $*3� GH� JUDQR� ILQR� IXHURQ� LQWURGXFLGRV� FRPR� XQD� LPSOHPHQWDFLyQ� GH� $*3� VREUH
FRPSXWDGRUHV� PDVLYDPHQWH� SDUDOHORV� SRU� 5REHUWVRQ� HQ� ����� >5RE��@�� TXLHQ� ORV
LPSOHPHQWy� VREUH� XQ� HTXLSR� &RQQHFWLRQ� 0DFKLQH� ��� SDUDOHOL]DQGR� WRGDV� ODV� IDVHV� GHO
DOJRULWPR� �VHOHFFLyQ� GH� SURJHQLWRUHV�� VHOHFFLyQ� GH� SREODFLyQ� UHHPSOD]DGD�� FUX]DPLHQWR� \
PXWDFLyQ��� 6X� LPSOHPHQWDFLyQ� VHOHFFLRQDED� \� UHHPSOD]DED� XQD� SHTXHxD� IUDFFLyQ� GH� OD
SREODFLyQ� HQ� FDGD� JHQHUDFLyQ�� \� UHSRUWy� PX\� EXHQRV� UHVXOWDGRV�� FRQ� XQ� WLHPSR� GH
HMHFXFLyQ�LQGHSHQGLHQWH�GHO�WDPDxR�GH�OD�SREODFLyQ�
6LPXOWiQHDPHQWH�� ORV� $*3� GH� JUDQR� ILQR� IXHURQ� HVWXGLDGRV� SRU� 0DQGHULFN� 	� 6SLHVVHQ
>0DQ��@��0�KOHQEHLQ�>0�K��@�\�>0�K��@�\�*RUJHV�6FKOHXWHU�>*RU��@�SURSRQLHQGR�ILMDU�ORV
LQGLYLGXRV� HQ� XQD� JULOOD� SODQDU� \� UHVWULQJLHQGR� OD� VHOHFFLyQ� \� HO� FUX]DPLHQWR� D� SHTXHxDV
YHFLQGDGHV�HQ�OD�JULOOD�
(O�PRGHOR�GH�0�KOHQEHLQ�\�*RUJHV�6FKOHXWHU��GH�QRPEUH�$63$5$*26��IXH�LPSOHPHQWDGR
HQ� VX� SULPHU� YHUVLyQ� VREUH� XQD� UHG� GH� WUDQVSXWHUV�� XWLOL]DQGR� SDUD� OD� SREODFLyQ� XQD
HVWUXFWXUD� GH� HVFDOHUD� FtFOLFD�� /XHJR� HYROXFLRQy� LQFOX\HQGR� GLIHUHQWHV� HVWUXFWXUDV� \
PHFDQLVPRV� GH� SDUHR� >*RU��@� KDVWD� FRQVWLWXLUVH� HQ� XQD� KHUUDPLHQWD� HIHFWLYD� GH
RSWLPL]DFLyQ�>*RU��@�

9DULDQWHV�DO�PRGHOR�JHQpULFR�GH�LVODV�SURSXHVWR�SRU�3HWWH\�HW�DO�� IXHURQ� LQWURGXFLGDV�SRU
&RKRRQ�HW�DO��>&RK��@�\�7DQHVH�>7DQ��D@��&RKRRQ�LQYHVWLJy�ODV�VLPLOLWXGHV�HQWUH�OD�WHRUtD
GH�ORV�HTXLOLEULRV�SXQWXDGRV�\�HO�PHFDQLVPR�HYROXWLYRV�GH�ORV�$*3�PXOWL�SREODFLyQ�
3RU� VX� SDUWH�� 7DQHVH� LQLFLy� HO� HVWXGLR� GH� ORV� HIHFWRV� GH� OD� PLJUDFLyQ� HQ� OD� HILFLHQFLD� \
FDOLGDG� GH� UHVXOWDGRV� GH� ORV� $*3�� PRVWUDQGR� TXH� WDVDV� PHGLDQDV� GH� PLJUDFLyQ� VRQ
QHFHVDULDV� SDUD� KDOODU� VROXFLRQHV� GH� OD� PLVPD� FDOLGDG� TXH� XQ� $*� VHULDO�� (Q� WpUPLQRV� GH
HILFLHQFLD� GHO� $*3�� FRQFOX\y� TXH� SXHGHQ� REWHQHUVH� VSHHGXSV� FDVL� OLQHDOHV� FXDQGR� OD
PLJUDFLyQ�HV�LQIUHFXHQWH�\�GH�WDVD�EDMD�
&RPSOHPHQWDULDPHQWH�� 7DQHVH� HVWXGLy� FyPR� ORV� SDUiPHWURV� GH� PLJUDFLyQ� LQIOX\HQ� HQ� OD
SpUGLGD� GH� GLYHUVLGDG� GH� DOHORV� >7DQ��E@�� 3DUD� SUHYHQLUOD�� SURSXVR� ILMDU� GLIHUHQWHV
SDUiPHWURV� \�R� PHFDQLVPRV� GH� VHOHFFLyQ� \� FUX]DPLHQWR� SDUD� FDGD� GHPH�� FDXVDQGR� TXH
DOJXQRV� FRQYHUMDQ� PiV� OHQWDPHQWH� TXH� RWURV�� HQ� XQR� GH� ODV� SULPHUDV� UHIHUHQFLDV� GH� XQ
$*3�KHWHURJpQHR�HQFRQWUDGDV�HQ�OD�OLWHUDWXUD�
(Q� ORV�H[SHULPHQWRV�FRPSDUDWLYRV�UHDOL]DGRV�SRU�7DQHVH�HVWi� LPSOtFLWD� OD� LGHD� GH� TXH� HV
SRVLEOH�UHDOL]DU�XQD�FRPSDUDFLyQ�MXVWD�HQWUH�SHTXHxDV�SREODFLRQHV�\�XQD�SREODFLyQ�JOREDO�

(Q� VX� WH[WR� GH� ����� >*RO��D@�� *ROGEHUJ� VXJLHUH� XQ� GLVHxR� �EDVDGR� HQ� REMHWRV�� SDUD� ORV
$*3��\�GHVFULEH�GRV�PRGHORV��HO�PRGHOR�GH�FRPXQLGDG��XQ�KtEULGR�FRQ�PXOWLSREODFLRQHV�\
PLJUDFLyQ� HQ� HO� FXDO� FDGD� SREODFLyQ� XWLOL]D� XQ� PRGHOR� GLVWULEXLGR� GH� HYDOXDFLyQ� GH� OD
IXQFLyQ� GH� ILWQHVV�� \� HO� PRGHOR� GH� SROLQL]DFLyQ� �XQ� PRGHOR� GLVWULEXLGR�� FRQ� HVWUXFWXUD
DVLJQDGD�D�OD�SREODFLyQ�TXH�GHWHUPLQD�OD�GLIXVLyQ�GH�PDWHULDO�JHQpWLFR��
6XV� PRGHORV� UHVXOWDURQ� EDVWDQWH� FRPSOHMRV� \� QR� IXHURQ� LPSOHPHQWDGRV� HQ� OD� SUiFWLFD�
&RPSOHPHQWDULDPHQWH��*ROGEHUJ�HVWXGLy�HO�SUREOHPD�GH� GHWHUPLQDU� HO� WDPDxR� DGHFXDGR
SDUD�ODV�VXESREODFLRQHV�SDUDOHODV�HQ�VX�WUDEDMR�GH������>*RO��E@�

(Q�ORV�WUDEDMRV�GH�*UHIHQVWHWWH�GH������>*UH��@�\������>*UH��@��VH�DQDOL]DQ�SURSLHGDGHV
LQYDULDQWHV�SDUD�ORV�GLIHUHQWHV�PRGHORV�GH�$*�SURSXHVWRV�KDVWD�HO�PRPHQWR��6H�GHILQH�OD
FDWHJRUtD�GH�$*�DGPLVLEOHV��FRPR�DTXHOORV�TXH�FXPSOHQ�FLHUWRV�UHTXHULPLHQWRV�PtQLPRV�HQ
OD�PDQHUD�GH�PDSHDU�OD�IXQFLyQ�REMHWLYR�HQ�XQD�PHGLGD�GH�ILWQHVV�\�HQ�HO�PRGR�GH�XWLOL]DU
OD� PHGLGD� GH� ILWQHVV� SDUD� FUHDU� GHVFHQGLHQWHV� GH� XQ� SDU� GH� LQGLYLGXRV�� � (Q� EDVH� D� HVWD
FDWHJRUL]DFLyQ�� *UHIHQVWHWWH� PXHVWUD� TXH� WRGR� $*� DGPLVLEOH� H[KLEH� DOJXQD� IRUPD� GH
SDUDOHOLVPR�LPSOtFLWR�HQ�HO�VHQWLGR�GH�TXH�HO�HVIXHU]R�GH�E~VTXHGD�VH�FRQFHQWUD�HQ�YDULDV
FRPELQDFLRQHV�HIHFWLYDV�GH�JHQHV��HVTXHPDV��VLPXOWiQHDPHQWH�

(Q�VX�WUDEDMR�GH�������*RUJHV�6FKOHXWHU�>*RU��@�RIUHFH�XQD�FODVLILFDFLyQ�SULPDULD�GH� ORV
PpWRGRV� GH� SDUDOHOL]DFLyQ� TXH� XWLOL]DQ� SREODFLRQHV� QR� SDQPtFWLFDV�� UHFRQRFLHQGR� WUHV
PRGHORV�
• (O�PRGHOR�GH�LVODV��FRQ�GHPHV�VHSDUDGRV��FDGD�XQR�GH�ORV�FXDOHV�FRQVWLWX\H�XQ�$*�FRQ

SREODFLyQ�SDQPtFWLFD�
• (O� PRGHOR� VWHSSLQJ� VWRQH�� TXH� FXHQWD� FRQ� GHPHV� RUJDQL]DGRV� GH� DFXHUGR� D� XQD

HVWUXFWXUD�GH�YHFLQGDGHV�QR�WRGDV�FRQWLJXDV��OR�FXDO�OLPLWD�HO�LQWHUFDPELR�GH�PDWHULDO
JHQpWLFR�HQWUH�VXESREODFLRQHV�

• (O� PRGHOR� GH� YHFLQGDGHV�� HQ� HO� FXDO� VH� GHILQH� XQD� UHODFLyQ� GH� DG\DFHQFLD� VREUH� ORV
LQGLYLGXRV��ORV�FXDOHV�SXHGHQ�LQWHUDFWXDU�H[FOXVLYDPHQWH�FRQ�VXV�YHFLQRV�

/D�GLYLVLyQ�HQWUH�ORV�GRV�SULPHURV�PRGHORV�QR�HV�KR\�FRQVLGHUDGD�SRU�ORV�LQYHVWLJDGRUHV�HQ
HO�iUHD��TXH�VH�UHILHUHQ�D�DPEDV�FRPR�PRGHOR�GH�LVODV�R�PLJUDFLyQ�
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8Q�UHVXPHQ�GH�ORV�SULQFLSDOHV�WUDEDMRV�GHVDUUROODGRV�HQ�HVWD�HWDSD�VH�RIUHFH�HQ�OD�WDEOD�D
FRQWLQXDFLyQ�

$XWRU $xR 7UDEDMR
+ROODQG
%RVVHUW

������� (VWXGLR� GH� SURSLHGDGHV� WHyULFDV� GH� ORV� $*� \
SULPHUDV�SURSXHVWDV�GH�SDUDOHOLVPR�

'H�-RQJ ���� $*3�0RGHOR�PDHVWUR�HVFODYR�
%HWKNH ���� $*3�VREUH�XQD�PiTXLQD�SDUDOHOD�6,0'�
*UHIHQVWHWWH ���� 3ULPHUD�FODVLILFDFLyQ�GH�$*3�
*URVVR ���� (VWXGLR�GH�PRGHORV�GH�PLJUDFLyQ�
3HWWH\�HW�DO� ���� ,PSOHPHQWDFLyQ�3DUDOOHO�*HQHWLF�$OJRULWKP��3*$�
5REHUWVRQ ���� $*3�GH�JUDQR�ILQR�
&RKRRQ�HW�DO� ���� (TXLOLEULRV�SXQWDGRV�\�PRGHORV�PXOWLSREODFLyQ�
7DQHVH ���� (VWXGLRV�GH�HIHFWRV�GH�SDUiPHWURV�GH�PLJUDFLyQ�
0DQGHULFN�	�6SLHVVHQ
0�KOHQEHLQ
*RUJHV�6FKOHXWHU

���� $*3�GH�JUDQR�ILQR�

*ROGEHUJ ���� 0RGHORV�GH�$*3�EDVDGRV�HQ�REMHWRV�
*UHIHQVWHWWH ������� 3DUDOHOLVPR�LPSOtFLWR�HQ�$*�
*RUJHV�6FKOHXWHU ���� &ODVLILFDFLyQ�GH�$*3�FRQ�SREODFLRQHV�QR�SDQPtFWLFDV

7DEOD�����3ULQFLSDOHV�WUDEDMRV�GH�OD�HWDSD�GH�LQYHVWLJDFLRQHV�SLRQHUDV�

��±�/D�LQIOXHQFLD�GHO�GHVDUUROOR�GH�ODV�DUTXLWHFWXUDV�SDUDOHODV

/D�SUROLIHUDFLyQ�GH�GLVHxRV�GH�DUTXLWHFWXUDV�SDUDOHODV�\�GH�DOWD�SHUIRUPDQFH�VREUH�ILQDOHV
GH� OD� GpFDGD� GH� ����� \� FRPLHQ]R� GH� OD� GpFDGD� GH� ����� LQIOX\y� SRVLWLYDPHQWH� HQ� OD
LQYHVWLJDFLyQ�\�GHVDUUROOR�GH�YHUVLRQHV�SDUDOHODV�GH�ORV�$*�
(O� WUDEDMR� GH� LQYHVWLJDFLyQ� VH� PRYLy� GHVGH� HO� WHUUHQR� WHyULFR� DO� iPELWR� GH� ODV
LPSOHPHQWDFLRQHV� \� VXV� DSOLFDFLRQHV� D� OD� UHVROXFLyQ� GH� FRPSOHMRV� SUREOHPDV� GH
RSWLPL]DFLyQ��6LPXOWiQHDPHQWH��HO�DQiOLVLV�FRPSDUDWLYR�GH�ODV�HVWUDWHJLDV�GH�SDUDOHOL]DFLyQ
DSOLFDGDV�VH�PDQLIHVWy�FRPR�XQ�LPSRUWDQWH�WHPD�GH�HVWXGLR�
(Q�HVWD�HWDSD��TXH�HV�SRVLEOH�FRQVLGHUDU�TXH�VH�H[WLHQGH�KDVWD�PHGLDGRV�GH�OD�GpFDGD�GH
������HV�IUHFXHQWH�HQFRQWUDU�FODVLILFDFLRQHV�HVSHFtILFDV�\�VXEFODVLILFDFLRQHV�SDUD�FDGD�XQR
GH�ORV�PRGHORV�JHQHUDOHV�LGHQWLILFDGRV��(Q�JHQHUDO��ORV�LQYHVWLJDGRUHV�FHQWUDURQ�VX�WUDEDMR
HQ� DOJXQD� DUTXLWHFWXUD� PXOWLSURFHVDGRU� HVSHFtILFD�� OD� FXDO� FRQGLFLRQDED� HO� PRGHOR� GH
SDUDOHOLVPR�D�DSOLFDU��GH�PRGR�GH�REWHQHU�ODV�PD\RUHV�YHQWDMDV�GHO�KDUGZDUH�GLVSRQLEOH�
/D� WHQGHQFLD� D� ODV� LPSOHPHQWDFLRQHV� HVSHFtILFDV� FRPLHQ]D� D� UHYHUWLUVH� KDFLD� HO� ILQDO� GHO
OXVWUR�� VXUJLHQGR� WUDEDMRV� FRQ� HO� REMHWLYR� GH� FRQGHQVDU� ORV� UHVXOWDGRV� GH� ODV
LQYHVWLJDFLRQHV�\�RIUHFHU�PRGHORV�LQGHSHQGLHQWHV�GH�ODV�LPSOHPHQWDFLRQHV�\�DUTXLWHFWXUDV�

&RQWLQXDQGR� HO� PHQFLRQDGR� HVWXGLR� GH� *URVVR� >*UR��@�� %UDXQ� H[SORUy� ODV� WpFQLFDV� GH
PLJUDFLyQ� �UHWUDVDGDV�� R� DFWLYDGDV� SRU� HYHQWRV� \� OD� �GHJHQHUDFLyQ�� �PLJUDFLyQ� TXH� VH
SURGXFH�OXHJR�GH�OD�FRQYHUJHQFLD�DEVROXWD��HQ�VX�WUDEDMR�GH������>%UD��@�

(Q� VX� WUDEDMR� GH� ������ 6WDUNZHDWKHU� HW� DO�� >6WD��@� HVWXGLDQ� VL� HV� SRVLEOH�� \� HQ� FDVR� GH
VHUOR�EDMR�TXH�FRQGLFLRQHV��TXH�XQ�$*3�SURSRUFLRQH�XQD�VROXFLyQ�GH�PHMRU�FDOLGDG�TXH�XQ
$*�VHULDO��/RV�DXWRUHV�HVSHFXODQ�TXH�ORV�$*3�IXQFLRQDUiQ�DGHFXDGDPHQWH�SDUD�IXQFLRQHV
GH� ILWQHVV� VHSDUDEOHV�� HQ� ODV� FXDOHV� FRPELQDQGR� VROXFLRQHV� SDUFLDOHV� HV� SRVLEOH� REWHQHU
XQD� PHMRU� VROXFLyQ�� TXH� HQ� DTXHOORV� SUREOHPDV� FRQ� IXQFLRQHV� GH� ILWQHVV� QR� VHSDUDEOHV�
(VWD�OtQHD�GH�WUDEDMR�VHUi�H[WHQGLGD�PiV�DGHODQWH�SRU�:KLWOH\�HW�DO��>:KL��@�

&RPR� FRQVHFXHQFLD� GH� VX� VLPSOLFLGDG� GH� LPSOHPHQWDFLyQ� \� DQiOLVLV�� HO� PRGHOR� PDHVWUR�
HVFODYR�VH�SRSXODUL]y�FRPR�HO�SULPHUR�HQ�LPSOHPHQWDUVH�VREUH�DUTXLWHFWXUDV�SDUDOHODV�
)RJDUW\�\�+XDQJ�>)RJ��@�WUDEDMDURQ�LPSOHPHQWDQGR�HO�PRGHOR�PDHVWUR�HVFODYR�VREUH�XQD
UHG� GH� WUDQVSXWHUV�� FRQFOX\HQGR� TXH� HO� LPSRUWDQWH� FUHFLPLHQWR� GHO� RYHUKHDG� GH
FRPXQLFDFLyQ� FRQVWLWXtD� XQ� LPSHGLPHQWR� SDUD� IXWXUDV� PHMRUDV� GH� VXV� UHVXOWDGRV�� 9DULRV
LQYHVWLJDGRUHV� FKRFDURQ� FRQWUD� HVWH� SUREOHPD� GH� OD� HVFDODELOLGDG� GHO� PRGHOR� PDHVWUR�
HVFODYR�� $O� DJUHJDU� SURFHVDGRUHV�� OD� HILFLHQFLD� GHO� $*3� GHFUHFtD� FRPR� FRQVHFXHQFLD� GHO
RYHUKHDG�LQWURGXFLGR�SDUD�SRVLELOLWDU�OD�FRPXQLFDFLyQ�
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$EUDPVRQ�\�$EHOD�>$E$��@� LPSOHPHQWDURQ�XQ�$*3�SDQPtFWLFR�VREUH� XQD� DUTXLWHFWXUD� GH
PHPRULD�FRPSDUWLGD��(QFRUH�0XOWLPD[�GH����SURFHVDGRUHV��SDUD�UHVROYHU�HO�SUREOHPD�GH
DVLJQDFLyQ�GH�KRUDULRV�HVFRODUHV��UHSRUWDQGR�VSHHGXSV�OLPLWDGRV��0iV�DGHODQWH��WUDEDMDQGR
VREUH�HVWD�LPSOHPHQWDFLyQ��$EUDPVRQ��0LOOV�\�3HUNLQV�>$03��@�DJUHJDURQ�XQD�PiTXLQD�GH
PHPRULD� GLVWULEXLGD� �)XMLWVX� $3����� FRQ� ���� SURFHVDGRUHV�� \� ORJUDURQ� EXHQRV� VSHHGXSV
SDUD�DPERV�HTXLSRV��DO�WUDEDMDU�FRQ�KDVWD����SURFHVDGRUHV��GHJUDGiQGRVH�OD�SHUIRUPDQFH
DO�LQFUHPHQWDU�HO�Q~PHUR�GH�HVWRV�

(Q� VX� WUDEDMR� GH� ������ %DOXMD� >%DO��@� UHVXPH� ODV� LGHDV� GHWUiV� GHO� GHVDUUROOR
FRQWHPSRUiQHR�GH�OD�WHRUtD�GH�HTXLOLEULRV�SXQWXDGRV��RULJLQDO�GH�&RKRRQ�>&RK��@�
(VWD� WHRUtD� VH� EDVD� HQ� ORV� SULQFLSLRV� GH� HVSHFLDFLyQ� DORSiWULFD� ±TXH� LQYROXFUD� OD� UiSLGD
HYROXFLyQ� GH� QXHYDV� HVSHFLHV� HQ� XQ� HQWRUQR� VHSDUDGR±� \� GH� HVWDELOLGDG� ±� DXVHQFLD� GH
FDPELR�� &RQVLGHUD� TXH� OD� UHLQWURGXFFLyQ� GH� YLHMRV� HVSHFtPHQHV� FRQVWLWX\H� XQ� SRGHURVR
PHFDQLVPR�SDUD�UHFRPSRQHU�OD�GLYHUVLGDG�HQ�XQ�DPELHQWH�TXH�DOFDQ]y�XQ�HTXLOLEULR��SHUR
GRQGH�HO�FDPELR�HV�EHQHILFLRVR��(VWH�FRQFHSWR�HV�OD�EDVH�GH�ODV�WpFQLFDV�GH�PLJUDFLyQ�
(Q�VX�WUDEDMR��%DOXMD�PRGLILFD� OD� LGHD�GH� OD�DUTXLWHFWXUD� EiVLFD� GH� ORV� $*3� PDVLYDPHQWH
SDUDOHORV� H[LVWHQWH� KDVWD� HO� PRPHQWR�� ORV� TXH� DVXPtDQ� TXH� DXQTXH� ODV� SREODFLRQHV
VHSDUDGDV� LQWURGXFHQ� XQ� EHQHILFLR�� UHGXFLHQGR� OD� VHYHULGDG� GH� ORV� ERUGHV� HQWUH
SREODFLRQHV� SXHGH� VHU� SRVLEOH� VREUHOOHYDU� ORV� SUREOHPDV� DVRFLDGRV� FRQ� OD� LQWURGXFFLyQ
V~ELWD� GH� QXHYR� PDWHULDO� JHQpWLFR�� 8Q� PRGR� GH� FRQFHSWXDOL]DU� HVWD� LGHD� HV� LQWURGXFLU
VRODSDPLHQWR� HQ� ODV� SREODFLRQHV�� (VWD� HVWUXFWXUD� SHUPLWH� OD� WUDQVIHUHQFLD� JUDGXDO� GH
LQIRUPDFLyQ�JHQpWLFD�VLQ�OD�LQWURGXFFLyQ�V~ELWD�GH�FURPRVRPDV��/D�SRUFLyQ�GH�LQWHUFDPELR
GHO� $*3�� IRUPDGD� SRU� ODV� VHFFLRQHV� VRODSDGDV� HQWUH� VXESREODFLRQHV�� HV� LQKHUHQWH� D� VX
SURSLD�HVWUXFWXUD�
3DUD�HO�GLVHxR�GH�VX�PRGHOR��GHQRPLQDGR�PDVVLYHO\�GLVWULEXWHG�SDUDOOHO�JHQHWLF�DOJRULWKP
�PSG*$���%DOXMD�DQDOL]D�ORV�DVSHFWRV�GH�HVWUXFWXUD�\�ORFDOLGDG�GH�ODV�VXESREODFLRQHV�\�GH
ORV�WDPDxRV�GH�ODV�VHFFLRQHV�VRODSDGDV��PHQFLRQDQGR�TXH�GHEH�OOHJDUVH�D�XQ�FRPSURPLVR
HQWUH� OD� OHQWLWXG� GH� SURSDJDFLyQ� GH� EXHQRV� FURPRVRPDV� SDUD� iUHDV� GH� VRODSDPLHQWR
SHTXHxDV� \� OD� GHVYLDFLyQ� GH� OD� LGHD� GH� ORV� HTXLOLEULRV� SXQWXDGRV� DO� FUHFHU� ODV� iUHDV� \
DFHUFDUVH�D�XQ�PRGHOR�SDQPtFWLFR�
/D�SURSXHVWD�GH�LPSOHPHQWDFLyQ�GH�%DOXMD�VH�EDVD�HQ�OD�DUTXLWHFWXUD�SDUDOHOD�0DVV3DU�03�
��� PRGHOR� 6,0'�� FRPSXHVWD� GH� XQ� DUUD\� GH� HOHPHQWRV� GH� SURFHVDPLHQWR�� 6X� WUDEDMR
UHSRUWD� OD� REWHQFLyQ� PiV� HILFLHQWH� GH� UHVXOWDGRV� GH� VLPLODU� FDOLGDG� SDUD� HO� FRQMXQWR� GH
SUREOHPDV�GH�SUXHED�±SUREOHPDV�GH�'H�-RQJ��IXQFLRQHV�GHFHSWLYDV�\� OD�PD[LPL]DFLyQ�GH
OD� IXQFLyQ� JDS±� TXH� ORV� REWHQLGRV� PHGLDQWH� XQ� $*3� GH� SREODFLRQHV� GLVWULEXLGDV�� GH
LPSOHPHQWDFLyQ�EDVDGD�HQ�*HQLWRU�>:KL��@�
&RPR�H[WHQVLyQ�D�VX�WUDEDMR�VREUH�ORV�$*3�PDVLYDPHQWH�SDUDOHORV��HQ�XQ�WUDEDMR�SRVWHULRU
GH������>%DO��D@��%DOXMD�HVWXGLD�GLIHUHQWHV�WRSRORJtDV�SDUD�OD�HVWUXFWXUD�GH�SREODFLyQ�\�VX
SHUIRUPDQFH�VREUH�XQ�FRQMXQWR�GH�SUREOHPDV�HVWiQGDU�GH�SUXHED�\�HO�SUREOHPD�763��VLQ
OOHJDU�D�FRQFOXVLRQHV�GHILQLWLYDV�VREUH�OD�H[LVWHQFLD�GH�XQD�FRQILJXUDFLyQ�ySWLPD�
(O� SUREOHPD� GH� OD� FRQYHUJHQFLD� SUHPDWXUD� \� OD� SURSXHVWD� GH� XQD� LPSOHPHQWDFLyQ� SDUD
HYLWDUOR�PHGLDQWH�HO�PRGHOR�GH�PLJUDFLyQ�VREUH�XQD�DUTXLWHFWXUD�Q&XEH�HV�HVWXGLDGR�SRU
%DODNULVKQDQ� HQ� VX� DUWtFXOR� GH� ����� >%DO��E@�� /RV� UHVXOWDGRV� GH� HVWH� WUDEDMR� LQGLFDQ� OD
HIHFWLYLGDG� GHO� PHFDQLVPR� GH� SDUDOHOLVPR� LPSOHPHQWDGR� SDUD� OD� LPSHGLU� OD� FRQYHUJHQFLD
DQWLFLSDGD�DXPHQWDQGR�OD�GLYHUVLGDG�GH�OD�SREODFLyQ�

8Q�PRGHOR�GH�SDUDOHOLVPR�WULYLDO��DVLJQDQGR�YDULRV�SURFHVDGRUHV�D�XQD�PLVPD�LQVWDQFLD�GHO
SUREOHPD� TXH� VH� UHVXHOYH� FRQFXUUHQWHPHQWH� PHGLDQWH� $*� VHULDOHV�� HV� SURSXHVWR� SRU
6KRQNZLOHU�� TXLHQ� OR� GHQRPLQD� ,,3� �LQGHSHQGHQW�� LGHQWLFDO� 	� SDUDOOHO�� HQ� VX� WUDEDMR� GH
����� >6KR��@�� 6X� PpWRGR� SHUPLWH� REWHQHU� LQWHUHVDQWHV� UHVXOWDGRV� HVWDGtVWLFRV�� WUDEDMDU
FRQ�GLIHUHQWHV�FRQGLFLRQHV�LQLFLDOHV�\�FRPELQDFLRQHV�GH�ORV�SDUiPHWURV��HWF�

(O�PRGHOR�GHQRPLQDGR�IRUNLQJ*$�HV�LQWURGXFLGR�SRU�7VXWVXL�	�)XMLPRWR��HQ�VX�WUDEDMR�GH
����� >7V)��@�� HQ� EDVH� D� OD� LGHD� GH� XWLOL]DU� PXOWLSREODFLRQHV� LQGHSHQGLHQWHV� SDUD� OD
VROXFLyQ�GH�SUREOHPDV�PXOWLPRGDOHV�
(O�PHFDQLVPR�GH�PLJUDFLyQ�XWLOL]DGR�FRQVLGHUD�XQD�SREODFLyQ�SDGUH�FRQ�PRGR�EORTXHDQWH
\� SREODFLRQHV� KLMDV� FRQ� XQ� PRGR� GH� HQFRJLPLHQWR� FRPR� UHVXOWDGR� GH� XQD� FUHDFLyQ� GH
SREODFLRQHV�� &DGD� SREODFLyQ� WRPD� XQ� URO� GLIHUHQWH� HQ� OD� WDUHD� GH� RSWLPL]DFLyQ�� VLHQGR
UHVSRQVDEOH� GH� GLIHUHQWHV� VHFWRUHV� QR� VRODSDGRV� GHO� HVSDFLR� GH� E~VTXHGD�� (O� PRGHOR� HV
H[WHQGLGR�SRU�VXV�FUHDGRUHV�HQ�VXV�WUDEDMRV�SRVWHULRUHV�GH������>7V)��@�\������>7)*��@�
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(Q�HO�WUDEDMR�GH�*RUGRQ�	�:KLWOH\�>*R:��@�VH�SURSRQH�XQD�FODVLILFDFLyQ�TXH�UHFRQRFH�WUHV
FDWHJRUtDV��EDVDGDV�HQ�OD�GLYLVLyQ�RULJLQDO�GH�*ROGEHUJ�>*RO��D@��
• $*3� GH� SREODFLyQ� JOREDO�� XQD� YHUVLyQ� VLPSOLILFDGD� GHO� PRGHOR� PDHVWUR�HVFODYR� TXH

XWLOL]D�VHOHFFLyQ�SRU�WRUQHR�SDUD�VLPSOLILFDU�HO�SDUDOHOLVPR��\�VXV�YHUVLRQHV�HOLWLVWDV�
• $*3�FRQ�PRGHOR�GH�LVODV�\�PLJUDFLyQ�
• $*�PDVLYDPHQWH�SDUDOHORV�R�$*�FHOXODUHV��TXH�DVLJQDQ�XQ�Q~PHUR�EDMR�GH�LQGLYLGXRV

SRU� SURFHVDGRU� R� HOHPHQWR� GH� SURFHVDPLHQWR� �(3��� OOHJDQGR� DO� FDVR� H[WUHPR� GH
DVLJQDU�XQ�LQGLYLGXR�SRU�(3��UHTXLULpQGRVH�WDQWRV�(3�FRPR�LQGLYLGXRV�HQ�OD�SREODFLyQ�
(Q� HVWH� PRGHOR�� FDGD� LQGLYLGXR� VH� SURFHVD� HQ� SDUDOHOR� HQ� FDGD� JHQHUDFLyQ� \� HO
FUX]DPLHQWR� HVWi� OLPLWDGR� D� XQ� GHPH� ±R� YHFLQGDG±� GHO� LQGLYLGXR�� 8VXDOPHQWH� OD
WRSRORJtD� GH� FRQH[LyQ� \� OD� HVWUXFWXUD� GH� ORV� GHPHV� HV� ILMD�� \� VH� FRUUHVSRQGH� FRQ� OD
WRSRORJtD�GH�FRQH[LyQ�GH�ORV�(3�HQ�HO�VXSHUFRPSXWDGRU���8QD�GHVFULSFLyQ�GHO�PRGHOR
GH� $*� FHOXODUHV� VH� RIUHFH� SRU� SDUWH� GH� :KLWOH\� HQ� VX� WUDEDMR� >:KL��@�� HQ� HO� FXDO
MXVWLILFD�HVWD�GHQRPLQDFLyQ�SRU�WUDWDUVH�GH�XQ�WLSR�SDUWLFXODU�GH�DXWyPDWD�FHOXODU�

/RV�DXWRUHV�UHDOL]DQ�XQ�HVWXGLR�FRPSDUDWLYR�GH�GLIHUHQWHV�PRGHORV�GH�$*3�� LQFOX\HQGR�D
VX�SURSLD� LPSOHPHQWDFLyQ��GHQRPLQDGD�*HQLWRU��*HQLWRU�QDFLy�HQ������>:KL��@�FRPR�XQ
$*3� GH� SREODFLyQ� JOREDO� \� VHOHFFLyQ� SRU� UDQJR�� \� HYROXFLRQy� D� XQ� PRGHOR� GH� LVODV� FRQ
PLJUDFLyQ�HQ�VX�YHUVLyQ�*HQLWRU�,,�>:KL��@�

8QR� GH� ORV� SULPHURV� $*3� GH� JUDQR� ILQR� LPSOHPHQWDGRV� VREUH� XQD� UHG� GH� ZRUNVWDWLRQV
LQWHUFRQHFWDGDV�SRU�XQD�/$1� VH�GHVFULEH�HQ�HO� WUDEDMR�GH�0DUX\DPD�� +LURVH� \� .RQDJD\D
>0+.��@�� (Q� HVWH� WUDEDMR� VH� DQDOL]DQ� ORV� HIHFWRV� GHO� VLQFURQLVPR� HQWUH� SREODFLRQHV
GLVWULEXLGDV� FRPR� LQIOXHQFLD� VREUH� OD� FDOLGDG� GH� OD� VROXFLyQ� REWHQLGD� \� OD� PHMRUD� GH
SHUIRUPDQFH�FRPSDUDGD�FRQ�HO�$*�VHULDO�

/DV� HVWUDWHJLDV� GH� GLVWULEXFLyQ� GH� GDWRV� SDUD� HO� PRGHOR� GH� $*� GHVRUGHQDGRV� �0HVV\
*HQHWLF�$OJRULWKPV��VRQ�HVWXGLDGDV�HQ�HO�WUDEDMR�GH�0HUNOH�\�/DPRQW�>0H/��@��(O�PRGHOR
GH� $*� GHVRUGHQDGRV� HV� RULJLQDO� GH� *ROGEHUJ� >*RO��@�� LGHDGR� SDUD� WUDWDU� FRQ� ODV
OLPLWDFLRQHV�GH�RSWLPL]DFLyQ�GH�FLHUWDV�IXQFLRQHV�GHFHSWLYDV�
(O�DOJRULWPR�FRQVWD�GH�XQD� IDVH� SULPRUGLDO� HQ� OD� FXDO� VH� FUHD� OD� SREODFLyQ� XWLOL]DQGR� XQD
HVWUDWHJLD�GH�HQXPHUDFLyQ�SDUFLDO��GLVWULEX\HQGR�ORV�EORTXHV�GH�FRQVWUXFFLyQ�GH�VROXFLRQHV
\� XQD� IDVH� GH� \X[WDSRVLFLyQ� HQ� OD� FXDO� VH� PH]FODQ� ODV� VROXFLRQHV� HQFRQWUDGDV� HQ� OD� IDVH
SULPRUGLDO��/D�IDVH�SULPRUGLDO�XVXDOPHQWH�GRPLQD�HQ�FXDQWR�DO�WLHPSR�GH�HMHFXFLyQ��SRU�OR
FXDO�WpFQLFDV�GH�SDUDOHOLVPR�SXHGHQ�DSOLFDUVH�SDUD�PHMRUDU�OD�SHUIRUPDQFH�
(Q�HO�WUDEDMR�FLWDGR��0HUNOH�\�/DPRQW�SURSRQHQ�GLIHUHQWHV�HVWUDWHJLDV�GH�GLVWULEXFLyQ�SDUD
H[SORWDU� HO� SDUDOHOLVPR� GH� GDWRV� HQ� HO� DOJRULWPR� GH� VHOHFFLyQ� SRU� WRUQHR� GH� OD� IDVH
SULPRUGLDO�� &RQMXQWDPHQWH� FRQ� ODV� HVWUDWHJLDV� SURSXHVWDV� �LQGH[DGR� GH� VROXFLRQHV�
LQGH[DGR� PRGLILFDGR�� RUGHQDPLHQWR� H� LQWHUFDODGR� GH� EORTXHV� GH� FRQVWUXFFLyQ� \
RUGHQDPLHQWR� \� DVLJQDFLyQ� SRU� EORTXHV��� ORV� DXWRUHV� RIUHFHQ� XQD� LQWHUHVDQWH� GHVFULSFLyQ
GHO�DOJRULWPR�HQ�XQ�HQIRTXH�LQGHSHQGLHQWH�GH�OD�DUTXLWHFWXUD��\�XQ�DQiOLVLV�GH�ORV�HIHFWRV
GHO� WDPDxR� GH� VXESREODFLRQHV� \� VX� FRPSDWLELOLGDG�� &RPR� FRQFOXVLyQ� GH� VX� WUDEDMR�
SUXHEDQ�HO�HIHFWR�VLJQLILFDWLYR�GH�ODV�HVWUDWHJLDV�GH�GLVWULEXFLyQ�GH�GDWRV�VREUH�HO�WLHPSR
GH�HMHFXFLyQ�GH�OD�IDVH�SULPRUGLDO��DXQTXH�GHMDQ�FRQVWDQFLD�GH�TXH�QR�VH�PHMRUD�OD�FDOLGDG
GH�OD�VROXFLyQ�UHVSHFWR�DO�PRGHOR�VHFXHQFLDO�

(Q�VX�WUDEDMR�GH�������0XQHWRPR��7DNDL�	�6DWR�>076��@�HVWXGLDQ�ORV�GLIHUHQWHV�HVTXHPDV
GH� PLJUDFLyQ� TXH� SHUPLWHQ� UHGXFLU� FRPXQLFDFLRQHV� LQQHFHVDULDV� HQ� ORV� PRGHORV� GH
SREODFLRQHV�GLVWULEXLGDV��(O�HVTXHPD�GHILQLGR��GHQRPLQDGR�DOJRULWPR�GH�LQWHUFDPELR�VLJPD
WRPD� HQ� FXHQWD� OD� GHVYLDFLyQ� HVWiQGDU� HQ� OD� GLVWULEXFLyQ� GHO� ILWQHVV� GH� FDGD� GHPH� SDUD
GHWHUPLQDU�OD�IUHFXHQFLD�GH�LQWHUFDPELR�GH�PDWHULDO�JHQpWLFR�

(O� WUDEDMR� GH� 0DVDND]X� HW� DO�� >0DV��@� SURSRQH� XQ� PRGHOR� GH� $*3� FRQ� HVWUXFWXUDV
MHUiUTXLFDV� GH� VXESREODFLRQHV� FRQ� XQ� PHFDQLVPR� GH� RSWLPL]DFLyQ� GH� ORV� SDUiPHWURV� GH
FDGD� $*� XWLOL]DQGR� XQ� PHWD�$*� GH� QLYHO� VXSHULRU�� /RV� SDUiPHWURV� GH� ORV� RSHUDGRUHV
JHQpWLFRV� VH� FRGLILFDQ� \� VH� RSWLPL]DQ� PHGLDQWH� HO� SURFHVR� HYROXWLYR� GHO� PHWD�$*�� (O
PRGHOR�VH�LPSOHPHQWy�VREUH�XQD�UHG�GH�ZRUNVWDWLRQV�UHVXOWDQGR�XQ�HIHFWLYR�DOJRULWPR�GH
E~VTXHGD�GLVWULEXLGR�
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(Q� VX� WUDEDMR� GH� ������ %LDQFKLQL� \� %URZQ� >%L%��@�� DQDOL]DQ� ORV� DVSHFWRV� GH
LPSOHPHQWDFLyQ�GH�$*3�VREUH�DUTXLWHFWXUDV�SDUDOHODV�GH�PHPRULD�GLVWULEXLGD�
6REUH� HVWDV� SODWDIRUPDV�� ODV� FRQVLGHUDFLRQHV� GH� SHUIRUPDQFH� WUDGLFLRQDOPHQWH
FRQGLFLRQDEDQ� HO� GLVHxR� GH� ORV� $*3�� KDFLHQGR� TXH� ODV� LPSOHPHQWDFLRQHV� FHQWUDOL]DGDV
IXHURQ� GHMDGDV� GH� ODGR�� VXSHUDGDV� SRU� XQD� YDULDGD� JDPD� GH� LPSOHPHQWDFLRQHV
GLVWULEXLGDV�� ODV� FXDOHV� LQYROXFUDQ� PHQRU� Q~PHUR� GH� FXHOORV� GH� ERWHOOD� HQ� ODV
FRPXQLFDFLRQHV��\�JUDQXODULGDG�PD\RU�HQ�ODV�VXESREODFLRQHV�
6LQ�HPEDUJR��ORV�DXWRUHV�PHQFLRQDQ�FLHUWRV�FDVRV�HQ�ORV�FXDOHV�OD�FDOLGDG�GH�OD�E~VTXHGD
PHMRUD� DO� WUDEDMDU� FRQ� XQD� ~QLFD� SREODFLyQ� JOREDO� UHVSHFWR� DO� UHVXOWDGR� REWHQLGR
WUDEDMDQGR�FRQ�YDULDV�VXESREODFLRQHV��HQ�SDUWLFXODU�SDUD�KDOODU�EXHQDV�VROXFLRQHV�LQLFLDOHV
DSUR[LPDGDV�HQ�SRFDV�JHQHUDFLRQHV�
7UDEDMDQGR� VREUH� ORV� PRGHORV� GH� *UHIHQVWHWWH� >*UH��@�� ORV� DXWRUHV� SURSRQHQ� XQD
H[WHQVLyQ� D� ORV� SURWRWLSRV� VREUH� PHPRULD� GLVWULEXLGD�� LQWURGXFLHQGR� DVSHFWRV� GH
FHQWUDOL]DFLyQ� HQ� ORV� DOJRULWPRV�� (O� REMHWLYR� GHWUiV� GH� HVWH� HQIRTXH�� OODPDGR� ³VHPL�
GLVWULEXLGR´� SRU� ORV� DXWRUHV�� FRQVLVWH� HQ� UHVROYHU� DGHFXDGDPHQWH� HO� GHOLFDGR� HTXLOLEULR
HQWUH�FDOLGDG�GH�OD�E~VTXHGD�\�SHUIRUPDQFH�GHO�DOJRULWPR�
3RU�VREUH�OD�DVLJQDFLyQ�GH�SREODFLRQHV�D�SURFHVDGRUHV��VH�SURSRQH�OD�RUJDQL]DFLyQ�GH�ORV
SURFHVDGRUHV� HQ� FOXVWHUV�� ORJUDQGR� XQ� FLHUWR� JUDGR� GH� FHQWUDOL]DFLyQ�� PDQWHQLHQGR� HO
HQIRTXH� GH� SREODFLRQHV� GLVWULEXLGDV� VLQ� JHQHUDU� XQ� DXPHQWR� H[FHVLYR� HQ� ODV
FRPXQLFDFLRQHV��'H�HVWH�PRGR��OD�LPSOHPHQWDFLyQ�FRPSDUWH�DOJXQDV�GH�ODV�YHQWDMDV�GH�ORV
PRGHORV�GLVWULEXLGRV�\�RWUDV�GH�ORV�FHQWUDOL]DGRV�
%DVDGRV� HQ� ODV� LGHDV� H[SXHVWDV�� %LDQFKLQL� \� %URZQ� SURSRQHQ� XQD� WD[RQRPtD� GH� $*3� GH
DFXHUGR�FRQ�HO�PRGR�GH�GLVWULEXFLyQ�GH�OD�SREODFLyQ�HQWUH�ORV�P~OWLSOHV�SURFHVDGRUHV�
/DV�HVWUDWHJLDV�GH�LPSOHPHQWDFLyQ�H[SXHVWDV�VRQ�
• ,PSOHPHQWDFLyQ�FHQWUDOL]DGD�

&RQVLGHUDGR� FRPR� XQ� FDVR� H[WUHPR�� FRQVWD� GH� XQD� ~QLFD� SREODFLyQ� \� OD
LPSOHPHQWDFLyQ� VLJXH� HO� PRGHOR� PDHVWUR�HVFODYR�� VREUH� XQD� WRSRORJtD� GH
LQWHUFRQH[LyQ�HQ�HVWUHOOD��FRQ�HO�SURFHVR�PDHVWUR�HQ�HO�FHQWUR�
/D� HVWUDWHJLD� PDHVWUR�HVFODYR� QR� HV� SUiFWLFD� HQ� OD� PD\RUtD� GH� ODV� LPSOHPHQWDFLRQHV
VREUH� PHPRULD� GLVWULEXLGD�� FRPR� FRQVHFXHQFLD� GHO� FXHOOR� GH� ERWHOOD� HQ� ODV
FRPXQLFDFLRQHV� KDFLD� HO� PDHVWUR�� OD� VHFXHQFLDOLGDG� QHFHVDULD� GHO� SURFHVR� GH
UHSOLFDFLyQ� \� OD� JUDQXODULGDG� GHPDVLDGR� ILQD� GH� ORV� SURFHVRV� TXH� JHQHUD
FRPXQLFDFLRQHV�H[FHVLYDV��3DUD�DPLQRUDU�HO� LPSDFWR� GH� HVWRV� SUREOHPDV�� ORV� DXWRUHV
DVLJQDQ�HQ�VX�LPSOHPHQWDFLyQ�XQ�JUDQ�Q~PHUR�GH�LQGLYLGXRV�D�FDGD�SURFHVR�HVFODYR�
VHOHFFLRQDQGR�DGHFXDGDPHQWH�ORV�JUXSRV�GH�PRGR�GH�TXH�D�GLIHUHQWHV�HVFODYRV�VHDQ
DVLJQDGRV� DSUR[LPDGDPHQWH� HO� PLVPR� Q~PHUR� GH� LQGLYLGXRV�� &RPSOHPHQWDULDPHQWH�
ORV�SURFHVRV�HVFODYRV�WLHQHQ� OD� OyJLFD�SDUD�UHDOL]DU� OD�RSHUDWLYD�GH�HYROXFLyQ�DLVODGRV
SRU� XQ� FLHUWR� Q~PHUR� GH� JHQHUDFLRQHV�� DQWHV� GH� HQYLDU� ORV� UHVXOWDGRV� DO� PDHVWUR� \
VLQFURQL]DU�FRQ�HO�UHVWR�GH�OD�SREODFLyQ��(O�PDHVWUR�FRQWLQ~D�VLHQGR�UHVSRQVDEOH�GH�OD
HMHFXFLyQ� GHO� PHFDQLVPR� GH� HYROXFLyQ� VREUH� OD� SREODFLyQ� HQ� VX� FRQMXQWR�� SHUR� pVWD
HWDSD��TXH�LQYROXFUD�FRPXQLFDFLRQHV��RFXUUH�FRQ�PHQRV�IUHFXHQFLD�
3DUD� UHGXFLU� HO� WLHPSR� RFLRVR� GHO� SURFHVR� PDHVWUR� PLHQWUDV� DJXDUGD� HO� UHVXOWDGR� GHO
WUDEDMR�GH�ORV�HVFODYRV��VH�OH�DVLJQD�XQD�VXESREODFLyQ�D�GLFKR�SURFHVR�PDHVWUR��FX\R
WDPDxR� VH� VHOHFFLRQD� DGHFXDGDPHQWH� GH� PRGR� TXH� HO� SURFHVR� PDHVWUR� ILQDOLFH� VX
SURFHVDPLHQWR�DQWHV�GH�TXH�ORV�HVFODYRV�FRPLHQFHQ�ORV�HQYtRV�GH�UHVXOWDGRV�

• ,PSOHPHQWDFLyQ�VHPL�GLVWULEXLGD
&RQVWLWX\H� XQ� PRGHOR� LQWHUPHGLR� HQWUH� XQD� SREODFLyQ� JOREDO� \� XQD� WRWDOPHQWH
GLVWULEXLGD�� TXH� LQWHQWD� HYLWDU� HO� FXHOOR� GH� ERWHOOD� HQ� ODV� FRPXQLFDFLRQHV� KDFLD� XQ
SURFHVR�PDHVWUR��/D�LGHD�FRQVLVWH�HQ�RUJDQL]DU�FOXVWHUV�GH�SURFHVDGRUHV�TXH�WUDEDMHQ
FRPR�OR�KDFH�HO�PRGHOR�FHQWUDOL]DGR�
/RV� DXWRUHV� SURSRQHQ� OD� FRQH[LyQ� GH� ORV� SURFHVRV� PDHVWURV� GH� FDGD� FOXVWHU� HQ� XQD
WRSRORJtD�WRURLGDO��EDVDQGR�HVWD�HOHFFLyQ�HQ�FXHVWLRQHV�GH�VLPSOLFLGDG�GHO�DOJRULWPR��\D
TXH� HO� GLVHxR� FtFOLFR� SHUPLWH� TXH� FDGD� SURFHVR� WLHQH� XQ� YHFLQR� HQ� ODV� FXDWUR
GLUHFFLRQHV� HVSDFLDOHV�� &DGD� FLHUWR� WLHPSR� VH� UHDOL]DQ� FRPXQLFDFLRQHV� VLQFUyQLFDV
HQWUH�ORV�PDHVWURV�GH�ORV�LOXVWUHV��LQWHUFDPELDQGR�ORV�PHMRUHV�LQGLYLGXRV��/RV�HVFODYRV
VH�FRPSRUWDQ�GHO�PLVPR�PRGR�TXH�HQ�OD�LPSOHPHQWDFLyQ�FHQWUDOL]DGD�
(VWD�RUJDQL]DFLyQ�UHGXFH�HO�HIHFWR�GHO�SUREOHPD�GH�FRQWHQFLyQ�FDXVDGD�SRU�HO�DFFHVR�D
XQ�~QLFR�PDHVWUR��DXQTXH�LQFOX\H�FLHUWR�RYHUKHDG�FRPR�FRQVHFXHQFLD�GH�OD�UHSOLFDFLyQ
VHPL�GLVWULEXLGD�\�ODV�QXHYDV�FRPXQLFDFLRQHV�HQWUH�SURFHVRV�PDHVWURV�
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• ,PSOHPHQWDFLyQ�GLVWULEXLGD
(VWH� PRGHOR� HOLPLQD� ODV� SREODFLRQHV� FRPSDUWLGDV�� &DGD� SURFHVDGRU� PDQWLHQH� XQD
SRUFLyQ�GH�OD�SREODFLyQ�\�DSOLFD�XQ�$*�VHFXHQFLDO�VREUH�HOOD��FRQ�PLJUDFLyQ�RFDVLRQDO
GH�ORV�PHMRUHV�LQGLYLGXRV��1XHYDPHQWH�VH�SURSRQH�XQD�WRSRORJtD�WRURLGDO�GH�FRQH[LyQ
SDUD� VLPSOLILFDU� HO� DOJRULWPR� \� UHGXFLU� ODV� FRPXQLFDFLRQHV�� &RPR� VH� UHFRQRFH� HQ� HO
WUDEDMR�� HQ� ODV� LPSOHPHQWDFLRQHV� GH� HVWH� HVWLOR� VH� DVLJQD� XQ� HVIXHU]R� FRPSXWDFLRQDO
HQ� HO� SURFHVDPLHQWR� GH� LQGLYLGXRV� SRFR� DSWRV�� SHUR� HVWH� SUREOHPD� SXHGH� UHGXFLUVH
DGRSWDQGR� HVWUDWHJLDV� GH� PLJUDFLyQ� DGHFXDGDV�� TXH� LQWURGX]FDQ� OD� GLYHUVLILFDFLyQ
QHFHVDULD�HQ�ODV�VXESREODFLRQHV�

• ,PSOHPHQWDFLyQ�WRWDOPHQWH�GLVWULEXLGD
8Q� FDVR� H[WUHPR�� TXH� FRUUHVSRQGH� DO� PRGHOR� DQWHULRU�� VLQ� PLJUDFLyQ� HQWUH
VXESREODFLRQHV��(V�HO�PRGHOR�FRQ�PHQRU�FDQWLGDG�GH�FRPXQLFDFLRQHV�

&RPSOHPHQWDQGR�OD�FODVLILFDFLyQ�DQWHULRU��ORV�DXWRUHV�RIUHFHQ�XQD�EUHYH�LQWURGXFFLyQ�D�ODV
LPSOHPHQWDFLRQHV� GH� $*3� HQ� DUTXLWHFWXUDV� GH� PHPRULD� FRPSDUWLGD�� *HQHUDOPHQWH�� ORV
$*3� FHQWUDOL]DGRV� VH� FRQVLGHUDQ� PiV� DGHFXDGRV� SDUD� DUTXLWHFWXUDV� GH� PHPRULD
FRPSDUWLGD�� \D� TXH� HO� PHFDQLVPR� SDUD� FRPSDUWLU� OD� SREODFLyQ� HV� SURSRUFLRQDGR� SRU� HO
KDUGZDUH� \� HO� 62� GHO� PXOWLSURFHVDGRU� FRUUHVSRQGLHQWH�� 'LVSRQLHQGR� GH� HVWH� KDUGZDUH
HVSHFLDOL]DGR�� VLPSOHPHQWH� VH� GHEH� UHFDUJDU� HO� FDFKp� GH� ORV� SURFHVDGRUHV� HQ� FDGD
JHQHUDFLyQ��XQ�PHFDQLVPR�TXH�QR�LQYROXFUD�SDVDMH�GH�PHQVDMHV�GH�QLQJ~Q�WLSR�\�TXH�VH
UHVXHOYH�D�QLYHO�GHO�EXV�GH�GDWRV�GHO�HTXLSR��3HUR�ODV�OLPLWDFLRQHV�HQ�HO�DQFKR�GH�EDQGD�GHO
PHQFLRQDGR�FDQDO�\� ODV� ODWHQFLDV� HQ� ODV� PHPRULDV� VRQ� PX\� JUDQGHV� FRPSDUDGDV� FRQ� ODV
YHORFLGDGHV�GH�ORV�SURFHVDGRUHV�� OR�FXDO�RFDVLRQD�TXH�OD�SHUIRUPDQFH�VH�GHJUDGH�FXDQGR
VH�XWLOL]DQ�PXFKRV�SURFHVDGRUHV�\�XQD�SREODFLyQ�QXPHURVD�
/RV� DXWRUHV� LQGLFDQ� TXH� ORV� QLYHOHV� GH� SHUIRUPDQFH� DOFDQ]DGRV� SRU� VXV� YHUVLRQHV
FHQWUDOL]DGDV� \� VHPL�GLVWULEXLGDV� VREUH� DUTXLWHFWXUDV� GH� PHPRULD� GLVWULEXLGD� PHMRUDQ� OD
SUHIRUPDQFH�REWHQLGD�SRU�ORV�HQIRTXHV�FHQWUDOL]DGRV�VREUH�PHPRULD�FRPSDUWLGD�
(Q� VX� SRVWHULRU� H[WHQVLyQ� DO� WUDEDMR� DQWHULRU�� %LDQFKLQL� HW� DO�� >%LD��@� DQDOL]DQ
FXDQWLWDWLYDPHQWH� ODV� YHQWDMDV� GHO� PRGHOR� VHPL�GLVWULEXLGR� VREUH� ODV� UHVWDQWHV
LPSOHPHQWDFLRQHV��(Q�HVWH�QXHYR�DUWtFXOR��ORV�DXWRUHV�H[WLHQGHQ�HO�FRQMXQWR�GH�SUREOHPDV
GH� WHVWHR� �RULJLQDOPHQWH� FRPSXHVWR� H[FOXVLYDPHQWH� SRU� HO� SUREOHPD� ���� ,/3��
FRQWHPSODQGR� IXQFLRQHV� ELHQ� FRQRFLGDV� HQ� ORV� EHQFKPDUNV� GH� RSWLPL]DFLyQ�� ORV� FLQFR
SUREOHPDV� GH� PLQLPL]DFLyQ� GH� 'H-RQJ�� HO� 763� \� HO� ���� ,/3�� /D� FRQFOXVLyQ� GH� VX� WUDEDMR
LQGLFD� TXH� UHDOL]DU� VHOHFFLRQHV� FHQWUDOL]DGDV� FDGD� FLHUWR� WLHPSR� FRQVLVWH� HQ� XQD� PHMRUD
VREUH� ORV� HQIRTXHV� WUDGLFLRQDOHV� GH� GLVWULEXFLyQ� GH� SREODFLyQ�� &DOLILFDQ� OD� HVWUDWHJLD� GH
FHQWUDOL]DFLRQHV�FRPR�XQ�PHFDQLVPR�H[WUHPDGDPHQWH�UREXVWR�TXH�SHUPLWH�ORJUDU�PHMRUDV
HQ� OD� FDOLGDG� GH� ORV� UHVXOWDGRV� REWHQLGRV�� PDQWHQLHQGR� ORV� WLHPSRV� GH� HMHFXFLyQ� \� ODV
FRPXQLFDFLRQHV�EDMR�FRQWURO�

(Q�VX�UHVHxD�GH�������$GDPLGLV�>$GD��D@�SODQWHD�XQD�FDWHJRUL]DFLyQ�GH�$*3�EDVDGD�HQ
GRV� HQIRTXHV� GLVWLQWLYRV� UHVSHFWR� D� OD� RSHUDWLYD� GHO� PHFDQLVPR� HYROXWLYR�� HO� PRGHOR
HVWiQGDU�\�HO�PRGHOR�GH�GHVFRPSRVLFLyQ�
(O�PRGHOR�HVWiQGDU�GH�$GDPLGLV�FRQVLVWH�HQ�OD� LPSOHPHQWDFLyQ�GHO�PHFDQLVPR�GH� ORV�$*
VHFXHQFLDOHV�VREUH�PiTXLQDV�SDUDOHODV��FRUUHVSRQGLHQGR�DO�PRGHOR�GH�SDUDOHOL]DFLyQ�JOREDO
R� PRGHOR� PDHVWUR�HVFODYR�� (O� PHFDQLVPR� DOJRUtWPLFR� GHO� $*� VHULDO� QR� VH� PRGLILFD� DO
GLVWULEXLU�OD�HYDOXDFLyQ�GH�OD�IXQFLyQ�GH�ILWQHVV�
(O� PRGHOR� GH� GHVFRPSRVLFLyQ� FRUUHVSRQGH� D� XQD� RSHUDWLYD� GLIHUHQWH� D� OD� GH� ORV� $*
VHULDOHV��GRQGH�OD�SREODFLyQ�H[LVWH�HQ�XQD�IRUPD�GLVWULEXLGD��\D�VHD�HQ�IRUPD�GH�XQD�~QLFD
SREODFLyQ�HIHFWLYDPHQWH�GLVWULEXLGD�HQWUH�SURFHVRV�R�SREODFLRQHV�P~OWLSOHV�LQGHSHQGLHQWHV�
(O� DXWRU� UHILQD� HVWH� PRGHOR�� FRQVLGHUDQGR� ORV� $*3� GH� JUDQR� ILQR� �SREODFLyQ� ~QLFD�� \� ORV
$*3�GH�JUDQR�JUXHVR��PRGHOR�GH�LVODV�\�VWHSSLQJ�VWRQH��
&RPSOHPHQWDULDPHQWH��PHQFLRQD�OD�SRVLELOLGDG�GH�FUHDU�DOJRULWPRV�KtEULGRV�TXH�FRPELQHQ
ORV� HQIRTXHV�� ORV� FXDOHV� FXHQWDQ� FRQ� XQ� JUDGR� GH� FRPSOHMLGDG� PD\RU� TXH� ORV� $*3
PHQFLRQDGRV�� (Q� HVWD� OtQHD� GH� LQYHVWLJDFLyQ�� HO� DXWRU� SURSXVR� XQ� PRGHOR� FRRSHUDWLYR
�&R3'(%�±�&R�RSHUDWLQJ�3RSXODWLRQV�ZLWK�'LIIHUHQW�(YROXWLRQ�%HKDYLRU���HQ�VX�WUDEDMR�FRQ
3HWULGLV� GH� ����� >$G3��@� \� HQ� VX� WHVLV� GH� GRFWRUDGR� >$GD��@�� (O� FRPSRUWDPLHQWR
GLIHUHQFLDGR� GH� ODV� VXESREODFLRQHV� HQ� HO� PHQFLRQDGR� PRGHOR� VH� FRQVLJXH� XWLOL]DQGR
GLIHUHQWHV�PHFDQLVPRV�GH�VHOHFFLyQ��RSHUDGRUHV�\�PpWRGRV�GH�FRPXQLFDFLyQ�
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/RV� WUDEDMRV� GH� /HYLQH� >/HY��@�� >/HY��@� SUHVHQWDQ� XQD� LPSOHPHQWDFLyQ� SDUDOHOD� GHO
PRGHOR�GH�$*�GH�HVWDGR�HVWDFLRQDULR��'HVGH�HO�SXQWR�GH�YLVWD�GHO�SRUFHQWDMH�GH�SREODFLyQ
UHHPSOD]DGD�HQ�FDGD�JHQHUDFLyQ��HV�SRVLEOH�FODVLILFDU� ORV�$*�HQ�JHQHUDFLRQDOHV��DTXHOORV
TXH�UHHPSOD]DQ�XQD�VLJQLILFDWLYD�SDUWH�GH�OD�SREODFLyQ�OXHJR�GH�ORV�SDUHRV��\�$*�GH�HVWDGR
HVWDFLRQDULR�� TXH� UHHPSOD]DQ� VRODPHQWH� XQD� SHTXHxD� SDUWH� GH� OD� SREODFLyQ�� XVXDOPHQWH
XQ�FRQMXQWR�PX\�SHTXHxR�GH�LQGLYLGXRV�
(O� GLVHxR� GH� /HYLQH� FRQVLVWH� HQ� XQ� PRGHOR� GH� LVODV� FRQ� SREODFLRQHV� P~OWLSOHV
LQGHSHQGLHQWHV� TXH� HYROXFLRQDQ� GH� DFXHUGR� D� XQ� $*� GH� HVWDGR� HVWDFLRQDULR� \� SHTXHxDV
PLJUDFLRQHV�RFDVLRQDOHV�GH�ORV�LQGLYLGXRV�PiV�DSWRV�
/D� SURSXHVWD� GH� $*3� GH� HVWDGR� HVWDFLRQDULR� IXH� LPSOHPHQWDGD� HQ� XQ� ,%0� 63��� FRQ� ���
QRGRV�\�DSOLFDGR�DO�SUREOHPD�GH�SDUWLFLRQDPLHQWR�GH�FRQMXQWRV�SDUD�PRGHODU�HO�FRQWURO�GH
WUiILFR�DpUHR��PRVWUDQGR�VLJQLILFDWLYRV�UHVXOWDGRV�HQ�WpUPLQRV�GH�PHMRUD�GH�SHUIRUPDQFH�\
FDOLGDG� GH� OD� VROXFLyQ� KDOODGD�� 2WUR� UHVXOWDGR� GHVWDFDEOH� OR� FRQVWLWX\H� OD� FDSDFLGDG� GH
HVFDODELOLGDG�GH�OD�LPSOHPHQWDFLyQ�SDUD�UHVROYHU�SUREOHPDV�PiV�FRPSOHMRV�

(Q�OD�FODVLILFDFLyQ�GH�LPSOHPHQWDFLRQHV�GH�$*3�RIUHFLGD�HQ�VX�WUDEDMR�GH�������/LQ�HW�DO�
>/LQ��@�GHVFULEHQ�ODV�WUHV�FDWHJRUtDV�FOiVLFDV�\D�FRPHQWDGDV��6X�WUDEDMR�VH�HVSHFLDOL]D�HQ
ORV� $*3� GH� JUDQR� JUXHVR�� DQDOL]DQGR� GLIHUHQWHV� HVWUDWHJLDV� GH� PLJUDFLyQ� \� HVTXHPDV� GH
FRQHFWLYLGDG�� FRPR� SULQFLSDO� PHFDQLVPR� SDUD� UHVROYHU� HO� SUREOHPD� GH� OD� FRQYHUJHQFLD
SUHPDWXUD�GH�ORV�$*�VHULDOHV�R�GH�SREODFLyQ�~QLFD��/RV�DXWRUHV�UHVDOWDQ�OD�FDSDFLGDG�GH�ORV
$*3� GH� PDQWHQHU� SREODFLRQHV� P~OWLSOHV�� FDSDFHV� GH� HYROXFLRQDU� LQGHSHQGLHQWHPHQWH�
SHUPLWLHQGR�XQD�PHMRU�\�PiV�H[KDXVWLYD�E~VTXHGD�HQ�HO�HVSDFLR�GH�VROXFLRQHV�
/DV�FDWHJRUtDV�GH�$*3�GH�VX�FODVLILFDFLyQ�VRQ�
• $*3�PLFURJUDQR

0RGHOR�GH�SREODFLyQ�~QLFD��FRQ�GLVWULEXFLyQ�WLSR�PDHVWUR�HVFODYR�GH�HYDOXDFLyQ� GH� OD
IXQFLyQ� GH� ILWQHVV�� 1R� UHVXHOYH� HO� SUREOHPD� GH� FRQYHUJHQFLD� SUHPDWXUD�� SHUR� ORJUD
PHMRUDV�VLJQLILFDWLYDV�GH�SHUIRUPDQFH�UHVSHFWR�DO�$*�VHULDO�SDUD�SUREOHPDV�FRPSOHMRV�

• $*3�GH�JUDQR�ILQR
0RGHOR� TXH� DVLJQD� XQ� LQGLYLGXR� D� FDGD� HOHPHQWR� GH� SURFHVDPLHQWR�� &DGD� LQGLYLGXR
IRUPD�SDUWH�GH�YDULDV�VXESREODFLRQHV��VRODSDGDV�HQWUH�Vt�
/D� DG\DFHQFLD� HQWUH� LQGLYLGXRV� HVWi� GHWHUPLQDGD� SRU� OD� WRSRORJtD� GH� LQWHUFRQH[LyQ
HQWUH� ORV�HOHPHQWRV�GH�SURFHVDPLHQWR��/D�DOWD�FRQHFWLYLGDG�HQWUH�YHFLQRV� LQFUHPHQWD
OD� GLIXVLyQ� GH� LQGLYLGXRV� FRQ� PHMRU� ILWQHVV�� SHUR� KDFH� D� OD� SREODFLyQ� VXVFHSWLEOH� DO
GRPLQLR�GH�DOJ~Q�HVTXHPD�GH�FRGLILFDFLyQ�\� SRGUtD� OOHYDU� D� FRQYHUJHQFLD� SUHPDWXUD�
/LPLWDU� ODV� LQWHUDFFLRQHV�� SRU� VX� SDUWH�� UHGXFH� OD� SHUIRUPDQFH� GH� OD� LPSOHPHQWDFLyQ�
/RV� DXWRUHV� SODQWHDQ� TXH� HQ� ODV� LPSOHPHQWDFLRQHV� GH� HVWH� PRGHOR� GHEH� ORJUDUVH� XQ
FRPSURPLVR� HQWUH� HVWRV� IDFWRUHV� SDUD� REWHQHU� XQD� VROXFLyQ� GH� FDOLGDG�� FRQ� EXHQD
SHUIRUPDQFH�

• $*3�GH�JUDQR�JUXHVR
0RGHOR� FDUDFWHUL]DGR� SRU� SRVHHU� XQD� JUDQ� FDQWLGDG� GH� LQGLYLGXRV� DVLJQDGRV� D
SREODFLRQHV�VHPL�LQGHSHQGLHQWHV�
/RV�DXWRUHV�HVWXGLDQ�ORV�GLIHUHQWHV�FULWHULRV�TXH�SHUPLWHQ�FODVLILFDU�D�ORV�$*3�GH�JUDQR
JUXHVR�
½ (O�PRGHOR�GH�PLJUDFLyQ��TXH�GHWHUPLQD�FyPR�\�FXDQGR�VH�UHDOL]D�HO�LQWHUFDPELR�GH

LQGLYLGXRV��GLIHUHQFLDQGR�HQWUH�PRGHOR�DLVODGR��GRQGH�ODV�SREODFLRQHV�HYROXFLRQDQ
LQGHSHQGLHQWHPHQWH� VLQ� H[LVWLU� FRPXQLFDFLyQ�� HO� PRGHOR� GH� LVODV� VLQFUyQLFR�� \� HO
PRGHOR� GH� LVODV� DVLQFUyQLFR�� HQ� ORV� FXDOHV� OD� PLJUDFLyQ� GHEH� RFXUULU� HQ� XQ� SXQWR
FRP~Q� SDUD� ODV� VXESREODFLRQHV� �VLQFUyQLFR�� R� SXHGH� RFXUULU� HQ� HYHQWRV� QR
UHODFLRQDGRV�FRQ�OD�HYROXFLyQ�GH�ODV�VXESREODFLRQHV��DVLQFUyQLFR�

½ (O�HVTXHPD�GH�FRQHFWLYLGDG�HQWUH�SREODFLRQHV��TXH�SXHGH�VHU�HVWiWLFR��EDVDGR�HQ
ODV� WRSRORJtDV� GH� ORV� PXOWLFRPSXWDGRUHV� GH� DOWD� SHUIRUPDQFH�� R� GLQiPLFR�� XQ
HQIRTXH�HQ�HO�FXDO�OD�WRSRORJtD�GH�FRQH[LyQ�YDUtD�GXUDQWH�OD�HYROXFLyQ�

½ (O� FULWHULR� GH� KRPRJHQHLGDG� GH� ODV� SREODFLRQHV�� 8Q� $*3� KRPRJpQHR� XWLOL]D� ORV
PLVPRV� PHFDQLVPRV� GH� FRGLILFDFLyQ�� VHOHFFLyQ�� FUX]DPLHQWR� \� UHHPSOD]R�� H
LQFOXVLYH�ORV�PLVPRV�FULWHULRV�SDUD�OD�VHOHFFLyQ�GH�VXV�SDUiPHWURV��3RU�VX�SDUWH��ORV
$*3�QR�KRPRJpQHRV�SHUPLWHQ�D�ODV�VXESREODFLRQHV�XWLOL]DU�GLIHUHQWHV�PHFDQLVPRV
HYROXWLYRV�� FRQ� FULWHULRV� SURSLRV� SDUD� OD� VHOHFFLyQ� GH� SDUiPHWURV�� H� LQFOXVLYH
XWLOL]DQGR�FRGLILFDFLRQHV�GLIHUHQWHV�SDUD� ODV�VROXFLRQHV�GHO� SUREOHPD�� /D� YDULDFLyQ
GH� UHSUHVHQWDFLRQHV� \� HVTXHPDV� HYROXWLYRV� SXHGH� UHVXOWDU� EHQHILFLRVD� SDUD
SUREOHPDV�GH�RSWLPL]DFLyQ�PXOWLREMHWLYR�R�FRQ�HVSDFLRV�GH�E~VTXHGD�H[WHQVRV�
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/LQ�HW�DO��SURSRQHQ�XQ�PRGHOR�GH�$*3�DVLQFUyQLFR��HVWiWLFR��FDUDFWHUtVWLFD�QR�OLPLWDQWH�GHO
PRGHOR��TXH�SRGUtD�VHU�GLQiPLFR��\�KHWHURJpQHR��GHQRPLQDGR�$*�,QMHFWLRQ�,VODQG��$*,,�
(VWH�DOJRULWPR�WLHQH�FRPR�FDUDFWHUtVWLFD�GLVWLQWLYD�VX�KHWHURJHQHLGDG��XWLOL]DQGR�GLIHUHQWHV
UHVROXFLRQHV��ODUJRV�GH�VWULQJV�GH�UHSUHVHQWDFLyQ��SDUD�ODV�FRGLILFDFLRQHV�GH�ORV�LQGLYLGXRV
HQ�FDGD�SREODFLyQ�
(O� PHFDQLVPR� GH� PLJUDFLyQ� HV� VROR� GH� ³XQD� YtD´�� HO� LQWHUFDPELR� VH� GD� H[FOXVLYDPHQWH
GHVGH� SREODFLRQHV� GH� EDMD� UHVROXFLyQ� D� SREODFLRQHV� GH� DOWD� UHVROXFLyQ�� (VWH� PRGHOR� GH
PLJUDFLyQ�UHTXLHUH�GH�XQ�PHFDQLVPR�³WUDGXFFLyQ´�HQWUH�UHSUHVHQWDFLRQHV��OD�FXDO�VH�KDFH
VLQ� SpUGLGD� GH� LQIRUPDFLyQ� DO� FRQVLGHUDU� � OD� MHUDUTXtD� GH� LQWHUFDPELR� LQGLFDGD�� 'LFKD
MHUDUTXtD�HVWDEOHFH�XQ�PHFDQLVPR�GH�³UHILQDPLHQWR´�GH�VROXFLRQHV��EDVDGR�HQ�ODV�UHJODV�GH
PLJUDFLyQ�� TXH� FRPSUHQGHQ� FXDWUR� PRGHORV� �VLPSOH�� FRPSOHWD�� HVWULFWD�� SREUH�
GLIHUHQFLDGRV�SRU�ORV�GLIHUHQWHV�GHVWLQRV�GH�ORV�LQGLYLGXRV�PLJUDGRV�
(O�$*,,�UHDOL]D�OD�E~VTXHGD�HQ�P~OWLSOHV�FRGLILFDFLRQHV��FDGD�XQD�FRQFHQWUDGD�HQ�GLIHUHQWHV
iUHDV�GHO�HVSDFLR�GH�VROXFLRQHV��(O�HVSDFLR�GH�E~VTXHGD�SDUD�QRGRV�GH�EDMD�UHVROXFLyQ�HV
SURSRUFLRQDOPHQWH�PHQRU��OR�FXDO�SHUPLWH�KDOODU�VROXFLRQHV�³DGHFXDGDV´�UiSLGDPHQWH��TXH
VRQ�LQ\HFWDGDV�D�ORV�QRGRV�GH�DOWD�UHVROXFLyQ�SDUD�VX�SRVWHULRU�UHILQDPLHQWR�
/D� MHUDUTXtD� GHILQH� QRGRV� SDGUH� H� KLMR�� TXH� FRPSDUWHQ� SRUFLRQHV� GHO� PLVPR� HVSDFLR� GH
E~VTXHGD�� /D� E~VTXHGD� GH� UiSLGRV� FDQGLGDWRV� HQ� EDMD� UHVROXFLyQ� SRU� SDUWH� GHO� SDGUH
SXHGH�SRWHQFLDOPHQWH�RULHQWDU�DO�KLMR�HQ�VX�E~VTXHGD�
(VWH�HQIRTXH�SHUPLWH�XQD�DSOLFDFLyQ�GLUHFWD�GH�XQD�WpFQLFD�'LYLGH�	�&RQTXHU�QR�JDUDQWLGD
SRU� ORV� $*3� KRPRJpQHRV�� TXH� HQ� JHQHUDO� SURGXFHQ� VROXFLRQHV� SHUWHQHFLHQWHV� D� YDULRV
VXEHVSDFLRV�GH�E~VTXHGD�
&RQMXQWDPHQWH��ORV�QRGRV�FRQ�HO�WDPDxR�GH�EORTXH�PiV�SHTXHxR�SXHGHQ�KDOODU�VROXFLRQHV
FRQ�OD�PD\RU�UHVROXFLyQ��/RV�$*,,�SURFHVDQ�ORV�GLIHUHQWHV�QLYHOHV�GH�UHVROXFLyQ�HQ�SDUDOHOR
\� UHGXFHQ� HO� ULHVJR� GH� E~VTXHGD� HQ� LQWHUYDORV� LQFRUUHFWRV� HYLWDQGR� HO� IHQyPHQR� GH
FRQYHUJHQFLD�SUHPDWXUD�

(Q� VX� FRPSOHWR� WUDEDMR� GH� ������ 6FKZHKP� >6FK��@� GLVFXWH� ORV� WLSRV� GH� $*3
LQGHSHQGL]iQGRVH�GH�DTXHOODV�LPSOHPHQWDFLRQHV�GLVHxDGDV�VREUH�KDUGZDUH�HVSHFLDO�
(O� UHVXOWDGR� HV� XQD� FDWHJRUL]DFLyQ� SUHFLVD� GH� ORV� $*3� TXH� GHVFULEH� FODUDPHQWH� ODV
FDUDFWHUtVWLFDV�UHOHYDQWHV�GH�FDGD�PRGHOR�
$QDOL]DQGR�HO�PRGHOR�GH�SREODFLRQHV�SDUDOHODV��6FKZHKP�SURSRQH�XQD�FODVLILFDFLyQ�EDVDGD
HQ� OD� RUJDQL]DFLyQ� HVWUXFWXUDO� GH� OD� SREODFLyQ�� /DV� FDWHJRUtDV� SURSXHVWDV�� GH� PHQRU� D
PD\RU�JUDGR�GH�HVWUXFWXUDFLyQ��FRUUHVSRQGHQ�D�PRGHOR�JOREDO��SREODFLyQ�QR�HVWUXFWXUDGD
\�PHFDQLVPR�GH�VHOHFFLyQ�JOREDO���PRGHOR�UHJLRQDO��VXESREODFLRQHV�\�PRGHOR�GH�VHOHFFLyQ
ORFDO�� \� PRGHOR� ORFDO� �SREODFLyQ� SURYLVWD� FRQ� XQD� HVWUXFWXUD� GH� YHFLQGDG�� TXH� GHILQH� HO
PHFDQLVPR�GH�VHOHFFLyQ�GH�LQGLYLGXRV�SDUD�HO�FUX]DPLHQWR��
/XHJR�GH�H[SRQHU�VX�FODVLILFDFLyQ��H[SOLFD�OD�FRUUHVSRQGHQFLD�H[LVWHQWH�FRQ�ORV�PRGHORV�GH
RWUDV� WD[RQRPtDV�� DOJXQDV� GH� HOODV� HVWXGLDGDV� HQ� HVWD� UHVHxD�� �>*UH��@�� >0DQ��@�
>*RU��@��>'RU��@��>&D3��@��
/DV�FDWHJRUtDV�GH�OD�FODVLILFDFLyQ�GH�6FKZHKP�VH�FRPHQWDQ�D�FRQWLQXDFLyQ�
• (O�PRGHOR�JOREDO� LPSOHPHQWD� HO� $*� FOiVLFR� VREUH� XQD� SODWDIRUPD� SDUDOHOR�GLVWULEXLGD�

6H� LGHQWLILFD� DO� PHFDQLVPR� GH� VHOHFFLyQ� SURSRUFLRQDO� FRPR� HO� FXHOOR� GH� ERWHOOD� GH� OD
LPSOHPHQWDFLyQ��PHQFLRQDQGR�HO�DQiOLVLV�GH�%HWKNH�>%HW��@��'HQWUR�GHO�PRGHOR�JOREDO�
HV� SRVLEOH� LGHQWLILFDU� YDULDQWHV� GH� DFXHUGR� DO� PHFDQLVPR� SDUD� OLGLDU� FRQ� GLFKR
SUREOHPD�� (O� DXWRU� PHQFLRQD� D� ORV� PRGHORV� JOREDOHV� FRQ� VHOHFFLyQ� VHFXHQFLDO�� TXH
RPLWHQ� OD� SDUDOHOL]DFLyQ� GHO� PHFDQLVPR� GH� VHOHFFLyQ�� (VWH� WLSR� GH� $*3� VRQ
LPSOHPHQWDEOHV�FRPR�XQ�WtSLFR�PRGHOR�PDHVWUR�HVFODYR�FRQ� OD�SREODFLyQ�DOPDFHQDGD
HQ�PHPRULD�FRPSDUWLGD�R�HQ�HO�SURFHVR�PDHVWUR��\�VRQ�~WLOHV�FXDQGR�OD�HYDOXDFLyQ�GH
OD� IXQFLyQ� GH� ILWQHVV� HV� FRVWRVD�� $VLPLVPR� VH� PHQFLRQDQ� ORV� PRGHORV� JOREDOHV� FRQ
VHOHFFLyQ�SDUDOHOD��TXH�GLVWULEX\HQ�HO�FiOFXOR�GHO�ILWQHVV�DEVROXWR�SDUD�HO�PHFDQLVPR�GH
VHOHFFLyQ� SURSRUFLRQDO�� R� HO� PHFDQLVPR� GH� RUGHQDFLyQ� SDUD� PHFDQLVPR� GH� VHOHFFLyQ
SRU�UDQJRV��DPERV�FRQ�FRVWR�ORJDUtWPLFR�HQ�HO�Q~PHUR�GH�LQGLYLGXRV��R�HO�PHFDQLVPR
GH� VHOHFFLyQ� SRU� WRUQHR�� PiV� VLPSOH� GH� SDUDOHOL]DU�� (Q� HVWRV� HQIRTXHV� VXEVLVWH� HO
SUREOHPD� GH� REWHQHU� ORV� LQGLYLGXRV� SDUD� HO� FUX]DPLHQWR� XQD� YH]� VHOHFFLRQDGRV�� VLQ
FRQIOLFWRV�GH�PHPRULD�R�FXHOORV�GH�ERWHOOD�HQ�ODV�FRPXQLFDFLRQHV�
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• (O�PRGHOR�UHJLRQDO�FRQVWLWX\H�XQD�H[WHQVLyQ�DO�PRGHOR�FOiVLFR�GH�ORV�$*��/D�SREODFLyQ
VH�GLYLGH�HQ�VXESREODFLRQHV��UHJLRQHV�R�GHPHV��FDGD�XQD�GH�ODV�FXDOHV�HMHFXWD�XQ�$*
LQGHSHQGLHQWHPHQWH��/RV�PHFDQLVPRV�JOREDOHV�GH�VHOHFFLyQ��FUX]DPLHQWR�\�UHHPSOD]R
VH� UHHPSOD]DQ� SRU� PHFDQLVPRV� ORFDOHV� \� VH� DJUHJD� XQ� RSHUDGRU� GH� LQWHUFDPELR� GH
PDWHULDO�JHQpWLFR�HQWUH�ODV�SREODFLRQHV��PLJUDFLyQ��
'HQWUR� GH� HVWH� PRGHOR�� GLYHUVDV� YDULDQWHV� SXHGHQ� HVWDEOHFHUVH� GH� DFXHUGR� D� OD
HVWUXFWXUD� \� Q~PHUR� GH� SREODFLyQ� SURSRUFLRQDGD� D� ODV� UHJLRQHV�� DVt� FRPR� ODV
WRSRORJtDV� GH� PLJUDFLyQ� \� ORV� SDUiPHWURV� TXH� OD� FRQWURODQ� ±HVWUDWHJLD� GH� PLJUDFLyQ�
WDVD� GH� PLJUDFLyQ�� IUHFXHQFLD� GH� PLJUDFLyQ��� 0HGLDQWH� OD� PRGLILFDFLyQ� GH� HVWRV
SDUiPHWURV�� XQD� GHWHUPLQDGD� LQVWDQFLD� GHO� PRGHOR� UHJLRQDO� SXHGH� DFHUFDUVH� PiV� DO
PRGHOR�JOREDO�±XWLOL]DQGR�XQD�WRSRORJtD�GH�PLJUDFLyQ�FRPSOHWD��DOWD�WDVD�\�IUHFXHQFLD
GH�PLJUDFLyQ±�R�DO�PRGHOR�ORFDO�±�XWLOL]DQGR�XQD�WRSRORJtD�GH�PLJUDFLyQ�UtJLGD�

• 3RU�~OWLPR��HO�PRGHOR�ORFDO�FRQVLVWH�HQ�XQD�PRGLILFDFLyQ�GH�OD�HVWUXFWXUD�GH�ORV�$*��HQ
OD� FXDO� VH� SURYHH� D� OD� SREODFLyQ� GH� XQD� HVWUXFWXUD� HVSDFLDO�� /RV� PHFDQLVPRV� GH
VHOHFFLyQ�� UHSURGXFFLyQ� \� UHHPSOD]R� VH� OOHYDQ� D� FDER� ORFDOPHQWH�� GHQWUR� GH� XQD
YHFLQGDG� GHILQLGD� SRU� SUR[LPLGDG� HVSDFLDO� HQWUH� ORV� LQGLYLGXRV�� /D� HVWUXFWXUD� GH� OD
YHFLQGDG� GHWHUPLQD� OD� XELFDFLyQ� HVSDFLDO� GH� ORV� LQGLYLGXRV� \� ORV� FDPLQRV� GH
SURSDJDFLyQ�GH�PDWHULDO�JHQpWLFR�HQWUH�OD�SREODFLyQ��/D�WRSRORJtD�GH�OD�YHFLQGDG�\�VX
WDPDxR��UDGLR��FRQVLVWHQ�HQ�ORV�SULQFLSDOHV�SDUiPHWURV�HVSDFLDOHV�GH�HVWH�PRGHOR��/DV
HVWUDWHJLDV� GH� VHOHFFLyQ� ORFDO� \� UHHPSOD]R� ORFDO� GHWHUPLQDQ� OD� SUHVLyQ� GH� VHOHFFLyQ�
XVXDOPHQWH� PHQRU� HQ� HVWH� PRGHOR� FRPR� FRQVHFXHQFLD� GH� ODV� OLPLWDFLRQHV� LPSXHVWDV
SRU�OD�HVWUXFWXUD�HVSDFLDO��/DV�HVWUDWHJLDV�PiV�FRPXQHV�GH�FUX]DPLHQWR�ORFDO�XWLOL]DQ
HO�YDORU�GH�ILWQHVV�SURSRUFLRQDO� ORFDO�R�XQ�UDQJR�SURSRUFLRQDO��H� LQFOXVLYH� OD�VHOHFFLyQ
SRU�WRUQHR�ORFDO��3XHGHQ�VHOHFFLRQDUVH�GRV�LQGLYLGXRV�GH�OD�YHFLQGDG�SDUD�UHSURGXFFLyQ
R� VHOHFFLRQDUVH� XQ� ~QLFR� LQGLYLGXR� TXH� IRU]RVDPHQWH� VH� DSDUHDUi� FRQ� HO� LQGLYLGXR
FHQWUDO� GH� OD� YHFLQGDG�� /D� HVWUDWHJLD� GH� UHHPSOD]R� HVWiQGDU� SDUD� HVWH� PRGHOR� HV� HO
UHHPSOD]R� JHQHUDFLRQDO� VXVWLWX\HQGR� HO� LQGLYLGXR� TXH� RFXSD� HO� OXJDU� FHQWUDO� GH� OD
YHFLQGDG�� \D� TXH� HO� UHHPSOD]R� HOLWLVWD� QR� SXHGH� XWLOL]DUVH� FRPR� WpFQLFD� ORFDO�� DO
QHFHVLWDU�FRQRFLPLHQWR�GH�GDWRV�GH�OD�SREODFLyQ�JOREDO�

(V�SRVLEOH�FRQVLGHUDU�HVWH�DUWtFXOR�FRPR�OD�FXOPLQDFLyQ�GH�OD�VHJXQGD�HWDSD�HQ�OD�HYROXFLyQ
GHO�GLVHxR�\�ODV�FODVLILFDFLRQHV�GH�$*3��SRU�RIUHFHU�XQD�WD[RQRPtD�FRPSOHWD��LQGHSHQGLHQWH
GH� ODV� LPSOHPHQWDFLRQHV� SDUWLFXODUHV� \� GHO� KDUGZDUH� VXE\DFHQWH�� \� OD� FRUUHVSRQGHQFLD
H[LVWHQWH�FRQ�ORV�PRGHORV�GH�RWUDV�FODVLILFDFLRQHV�GH�$*3�

$� PRGR� GH� UHVXPHQ�� ORV� SULQFLSDOHV� WUDEDMRV� GH� OD� VHJXQGD� HWDSD� HQ� OD� HYROXFLyQ� GHO
GLVHxR�\�ODV�FODVLILFDFLRQHV�GH�$*3�VH�RIUHFHQ�HQ�OD�WDEOD���

$XWRU $xR /tQHD�GH�WUDEDMR
%UDXQ ���� 7pFQLFDV�GH�PLJUDFLyQ��UHWUDVDGDV�
6WDUNZHDWKHU�HW�DO� ���� &RQGLFLRQHV�SDUD�TXH�XQ�$*3�VXSHUH�FDOLGDG�GH�XQ�$*�
)RJDUW\�\�+XDQJ ���� 0RGHOR�PDHVWUR�HVFODYR�VREUH�XQD�UHG�GH�WUDQVSXWHUV�
$EUDPVRQ�\�$EHOD ���� $*3�SDQPtFWLFR�VREUH�PHPRULD�FRPSDUWLGD�
%DOXMD ���� $*3�PDVLYDPHQWH�SDUDOHORV�
6KRQNZLOHU ���� 0RGHOR�GH�SDUDOHOLVPR�WULYLDO��VLQ�FRPXQLFDFLyQ�
*RUGRQ�	�:KLWOH\ ���� &ODVLILFDFLyQ�GH�$*3�VREUH�PRGHORV�GH�*ROGEHUJ�
0DUX\DPD�HW�DO� ���� $*3� GH� JUDQR� ILQR� LPSOHPHQWDGR� VREUH� XQD� UHG� GH

ZRUNVWDWLRQV�LQWHUFRQHFWDGDV�SRU�XQD�/$1�
0HUNOH�\�/DPRQW� ���� HVWUDWHJLDV�GH�GLVWULEXFLyQ�GH�GDWRV�SDUD�HO�PRGHOR�GH

$*�GHVRUGHQDGRV��0HVV\�*$��
7VXWVXL�	�)XMLPRWR ���� )RUNLQJ*$� ±� PXOWLSREODFLRQHV� LQGHSHQGLHQWHV� SDUD� OD

VROXFLyQ�GH�SUREOHPDV�PXOWLPRGDOHV�
0DVDND]X�HW�DO� ���� PRGHOR�GH�$*3�FRQ�HVWUXFWXUDV�MHUiUTXLFDV�
0XQHWRPR��7DNDL��6DWR ���� 0HFDQLVPRV�GH�PLJUDFLyQ�SDUD�UHGXFLU�FRPXQLFDFLRQHV�
%LDQFKLQL�\�%URZQ ���� $*3�VREUH�DUTXLWHFWXUDV�GH�PHPRULD�GLVWULEXLGD�
$GDPLGLV ���� &DWHJRUL]DFLyQ� GH� $*3� EDVDGD� HQ� OD� RSHUDWLYD� GHO

PHFDQLVPR�HYROXWLYR�
/HYLQH ���� 0RGHORV�GH�$*3�GH�HVWDGR�HVWDFLRQDULR�
/LQ�HW�DO� ���� &ODVLILFDFLyQ�GH�$*3��HVSHFLDOL]DGD�HQ�JUDQR�JUXHVR�
6FKZHKP ���� &ODVLILFDFLyQ�GH�$*3�LQGHSHQGLHQWH�GHO�KDUGZDUH�

7DEOD�����3ULQFLSDOHV�WUDEDMRV�GH�OD�HWDSD�LQIOXLGD�SRU�OD�GLIXVLyQ�GH�DUTXLWHFWXUDV�SDUDOHODV�
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��±�/D�JHQHUDOL]DFLyQ�\�XQLILFDFLyQ�GH�ORV�PRGHORV

/D�WHUFHUD�HWDSD�HQ�OD�HYROXFLyQ�GH�ODV�FODVLILFDFLRQHV�GH�$*3�VH�H[WLHQGH�GHVGH�PHGLDGRV
GH�OD�GpFDGD�GH������KDVWD�QXHVWURV�GtDV��/RV�WUDEDMRV�GH�LQYHVWLJDFLyQ�HQ�HVWD�HWDSD�VH
FDUDFWHUL]DQ� SRU� WUDWDU� GH� LQGHSHQGL]DUVH� WRWDOPHQWH� GHO� KDUGZDUH� VXE\DFHQWH�
IUHFXHQWHPHQWH� DQDOL]DQGR� LPSOHPHQWDFLRQHV� GH� GLYHUVRV� PRGHORV� \� WUDWDQGR� GH� RIUHFHU
WD[RQRPtDV�JHQpULFDV��TXH�FRQWHPSOHQ�OD�PD\RUtD�GH�ORV�PRGHORV�H[LVWHQWHV�
(O�HVWXGLR�GH�ORV�PRGHORV�GLVWULEXLGRV�GRPLQD�HVWD�HWDSD��PRWLYDGR�SRU�GH�OD�GLIXVLyQ�GH
ODV� DUTXLWHFWXUDV� SDUDOHODV� GLVWULEXLGDV� GH� EDMR� FRVWR� �FOXVWHUV� GH� 3&V� R� ZRUNVWDWLRQV��
DXQTXH�FRQWLQ~DQ�GHVDUUROOiQGRVH�LPSOHPHQWDFLRQHV�SDUD�VXSHUFRPSXWDGRUHV�GH�PHPRULD
FRPSDUWLGD�

7RPDVVLQL��HQ�VX�UHVHxD�VREUH�$*�GH������>7RP��@��\�HQ�VX�UHVHxD�SRVWHULRU��HVSHFtILFD
VREUH�$*3�>7RP��@��KDFH�UHIHUHQFLD�D�YDULRV�PRGHORV�GH�SURJUDPDFLyQ�SDUDOHOD�DSOLFDGD�D
ORV� $*�� 6LJXLHQGR� HO� PRGHOR� GH� 6FKZHKP� \D� FRPHQWDGR� >6FK��@�� HO� DXWRU� UHFRQRFH� OD
H[LVWHQFLD�GH�MHUDUTXtDV�GH�DSOLFDFLyQ�GHO�SDUDOHOLVPR�
/D�DSOLFDFLyQ�GHO�SDUDOHOLVPR�D�QLYHO�GH�OD�IXQFLyQ�GH�ILWQHVV�FRQGXFH�DO�PRGHOR�PDHVWUR�
HVFODYR��TXH�7RPDVVLQL�GHQRPLQD�PRGHOR�GH�SDUDOHOLVPR�JOREDO�
/D� DSOLFDFLyQ� GHO� SDUDOHOLVPR� D� QLYHO� GH� OD� SREODFLyQ� SHUPLWH� LPSOHPHQWDU� HO� PRGHOR� GH
LVODV��FRQVWLWXLGR�SRU�SREODFLRQHV�VHPL�LQGHSHQGLHQWHV�TXH�LPSOHPHQWDQ�HO�$*�VHULDO��FRQ
HO� DJUHJDGR� GH� PLJUDFLRQHV� GH� LQGLYLGXRV�� 7RPDVVLQL� D~Q� FRQVLGHUD� OD� YHUVLyQ� VWHSSLQJ
VWRQH��GRQGH�OD�PLJUDFLyQ�VRODPHQWH�RFXUUH�HQWUH�VXESREODFLRQHV�YHFLQDV�
&XDQGR� HO� SDUDOHOLVPR� VH� DSOLFD� D� QLYHO� GH� LQGLYLGXRV�� VH� REWLHQHQ� ORV� $*� FHOXODUHV� R� GH
JUDQR� ILQR�� /D� WHUPLQRORJtD� FHOXODU� HV� DGRSWDGD� SRU� VX� VLPLOLWXG� FRQ� ORV� DXWyPDWDV
FHOXODUHV�FRQ�UHJODV�GH�WUDQVLFLyQ�HVWRFiVWLFDV��GH�DFXHUGR�DO�WUDEDMR�GH�:KLWOH\�\D�FLWDGR
>:KL��@�\�D�WUDEDMRV�SURSLRV�>7RP��D@�>7RP��E@��0HQFLRQD�OD�DGHFXDFLyQ�GH�HVWH�PRGHOR
D� ODV� DUTXLWHFWXUDV� 6,0'� 0DV3DU� \� &0����� TXH� SURSRUFLRQDQ� FRPXQLFDFLyQ� HILFLHQWH
LPSOHPHQWDGD�SRU�KDUGZDUH�
7RPDVVLQL� UHFRQRFH� SDUD� FDGD� PRGHOR� ODV� YHUVLRQHV� VLQFUyQLFDV� \� DVLQFUyQLFDV�
GHSHQGLHQGR� GHO� PHFDQLVPR� GH� FRRUGLQDFLyQ� HQWUH� SREODFLRQHV� PHGLDQWH� ODV
FRPXQLFDFLRQHV�� RIUHFLHQGR� XQD� FODVLILFDFLyQ� GHSHQGLHQGR� GHO� FRPSRUWDPLHQWR� HVSDFLDO� \
WHPSRUDO�GHO�$*3��OD�FXDO�VH�UHVXPH�HQ�OD�WDEOD�TXH�VH�RIUHFH�D�FRQWLQXDFLyQ�

*UDQR�*UXHVR �������������*UDQR�)LQR

6LQFURQLVPR�1LYHO 3REODFLyQ ��,QGLYLGXR )LWQHVV

6LQFUyQLFR ,VODV
6LQFUyQLFDV

��&HOXODU 0DHVWUR�HVFODYR

$VLQFUyQLFR ,VODV
$VLQFUyQLFD

��(VWRFiVWLFR 0DHVWUR�HVFODYR�DVLQFUyQLFR�

7DEOD�����0RGHORV�GH�OD�FODVLILFDFLyQ�GH�7RPDVVLQL

)XHUD�GH�VX�FODVLILFDFLyQ��7RPDVVLQL�FRORFD�D�ORV�$*3�KtEULGRV�±TXH�FRPELQDQ�HQIRTXHV�GH
SDUDOHOLVPR±�� \� D� ORV� $*3� QR� XQLIRUPHV� ±FX\DV� SREODFLRQHV� XWLOL]DQ� GLIHUHQWHV
FRGLILFDFLRQHV�� PHFDQLVPRV� HYROXWLYRV� \�R� SDUiPHWURV±�� HQJOREDGRV� GHQWUR� GH� XQD
FDWHJRUtD�GH�PRGHORV�GH�$*3�1R�HVWiQGDU�

6LPXOWiQHDPHQWH� DO� WUDEDMR� GH� $GDPLGLV� >$G3��@�� >$GD��@�� 9HQNDWHVZDUDQ�� 2EUDGRYLF� \
5DJKDYHQGUD�HQ�VX�WUDEDMR�GH������>925��@�SURSRQHQ�LQGHSHQGLHQWHPHQWH�XQ�PRGHOR�GH
$*� FRRSHUDWLYRV�� TXH� FRUUHVSRQGH� D� XQ� HQIRTXH� LQWHUPHGLR� HQWUH� HO� PRGHOR� JOREDO� \� HO
PRGHOR� GH� LVODV�� 0~OWLSOHV� SURFHVRV� HMHFXWDQ� XQ� $*� JOREDO� HQ� SDUDOHOR�� FDGD� XQR� FRQ� OD
WRWDOLGDG�GH� OD�SREODFLyQ��WUDEDMDQGR�VREUH�GLIHUHQWHV�iUHDV�GHO�HVSDFLR�GH�VROXFLRQHV�� OR
FXDO�PHMRUD�ODV�SUREDELOLGDGHV�GH�REWHQHU�PHMRUHV�VROXFLRQHV��(O�PRGHOR�HV�KHWHURJpQHR�
HQ� HO� VHQWLGR� GH� TXH� FDGD� SURFHVR� FXHQWD� FRQ� VXV� SURSLRV� PHFDQLVPRV� GH� VHOHFFLyQ� \
UHHPSOD]R�� RSHUDGRUHV� GH� FUX]DPLHQWR� \� PXWDFLyQ�� (VWD� FDUDFWHUtVWLFD� KDFH� DO� DOJRULWPR
PHQRV�VHQVLWLYR�D�XQD�GHWHUPLQDGD�HOHFFLyQ�GH�HVWRV�SDUiPHWURV��$GLFLRQDOPHQWH��H[LVWH
FRRSHUDFLyQ� HQWUH� ORV� SURFHVRV�� TXH� LQWHUFDPELDQ� LQGLYLGXRV� SHULyGLFDPHQWH� FRQ� HO
REMHWLYR�GH�UHVROYHU�HO�SUREOHPD�HILFLHQWHPHQWH�
(O� PRGHOR� IXH� LPSOHPHQWDGR� GH� DFXHUGR� D� XQ� PRGHOR� PDHVWUR�HVFODYR� VREUH� XQD
SODWDIRUPD�GLVWULEXLGD��UHG�GH�FRPSXWDGRUHV��\�DSOLFDGR�D� OD�UHVROXFLyQ�GH�SUREOHPDV�GH
DVLJQDFLyQ�� UHSRUWiQGRVH� UHVXOWDGRV� ySWLPRV� SDUD� SHTXHxRV� SUREOHPDV� \� PHMRUDV
VLJQLILFDWLYDV�GH�SHUIRUPDQFH�UHVSHFWR�DO�PRGHOR�VHULDO��SDUD�SUREOHPDV�GRQGH�OD�UHODFLyQ
HQWUH�WLHPSR�GH�FRPXQLFDFLyQ�\�WLHPSR�GH�HMHFXFLyQ�HV�SHTXHxD�
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(Q� VXV� WUDEDMRV� >:KL��@�� >:KL��D@�� >:KL��E@�� >:KL��@� :KLWOH\� HW� DO�� UHDOL]DQ� XQ
H[KDXVWLYR�DQiOLVLV�GHO�PRGHOR�GH�LVODV�FRQ�VXESREODFLRQHV�\�PLJUDFLyQ��(Q�HVWRV�WUDEDMRV
VH� HVWXGLDQ� GHWDOODGDPHQWH� ORV� SDUiPHWURV� TXH� FRQWURODQ� OD� RSHUDFLyQ� GH� PLJUDFLyQ�� HO
LQWHUYDOR�GH�PLJUDFLyQ�\�HO� WDPDxR�GH� OD�SREODFLyQ�PLJUDGD��&RQMXQWDPHQWH��VH�DQDOL]DQ
GLIHUHQWHV� UHSUHVHQWDFLRQHV� SDUD� SUREOHPDV� GH� RSWLPL]DFLyQ� \� ODV� PHMRUDV� REWHQLGDV� FRQ
UHVSHFWR� D� OD� FDOLGDG� GH� OD� VROXFLyQ� DO� XWLOL]DU� HO� PRGHOR� GH� LVODV� HVSHFLDOPHQWH� SDUD
SUREOHPDV�OLQHDOPHQWH�VHSDUDEOHV��6XV�UHVXOWDGRV�PXHVWUDQ�OD�FDSDFLGDG�GH�ORV�DOJRULWPRV
FRQ�PXOWLSREODFLRQHV�VHPL�LQGHSHQGLHQWHV�SDUD�UHVROYHU�HVWH�WLSR�GH�SUREOHPDV��$~Q�SDUD
SUREOHPDV� FRQ� IXQFLRQHV� QR� VHSDUDEOHV�� ORV� UHVXOWDGRV� LQGLFDQ� TXH� HO� XVR� GH� PLJUDFLyQ
LQWURGXFH�XQD�PHMRUD�GH�SHUIRUPDQFH�VLJQLILFDWLYD�UHVSHFWR�DO�PRGHOR�SDQPtFWLFR�

/RV�WUDEDMRV�HQ�HO�iUHD�SRU�SDUWH�GH�&DQW~�3D]�>&D3��D@��>&D3��E@��>&D3��@���FXOPLQDURQ
FRQ� OD� SXEOLFDFLyQ� GH� XQ� FRPSOHWR� WH[WR� TXH� UH~QH� DQiOLVLV� WHyULFRV� \� DVSHFWRV� GH
LPSOHPHQWDFLyQ�\�HVWXGLRV�GH�HILFLHQFLD�SDUD�$*3�>&D3��F@�
/D� FODVLILFDFLyQ� GH� $*3� GH� &DQW~�3D]� H[WLHQGH� ORV� PRGHORV� FOiVLFRV� GH� *UHIHQVWHWWH
>*UH��@��FRLQFLGLHQGR�FRQ�ODV�SURSXHVWDV�GH�$GDPLGLV�>$GD��D@��/LQ�HW�DO��>/LQ��@��$OED�\
7UR\D�>$O7��D@�\�7RPDVVLQL�>7RP��@��7RPDQGR�HQ�FXHQWD�OD�GLVWULEXFLyQ�GH�OD�SREODFLyQ�\
GH�ODV�RSHUDFLRQHV�GH�HYROXFLyQ��UHFRQRFH�ODV�VLJXLHQWHV�FDWHJRUtDV�

• $*3�PRGHOR�PDHVWUR�HVFODYR
• $*3�GH�SREODFLyQ�P~OWLSOH�

• $*3�GH�JUDQR�ILQR�
• $*3�SDUDOHORV�KtEULGRV�

&DQW~�3D]� HVWXGLD� H[KDXVWLYDPHQWH� ORV� $*3� PRGHOR� PDHVWUR�HVFODYR� GH� SREODFLyQ� ~QLFD
HQ� VX� WUDEDMR� GH� ����� >&D3��E@�� (O� PRGHOR� VH� EDVD� HQ� XQD� � VHQFLOOD� DSOLFDFLyQ� GHO
SDUDOHOLVPR�D�ORV�$*��TXH�FRQVLVWH�HQ�GLVWULEXLU�OD�HYDOXDFLyQ�GH�OD�IXQFLyQ�GH�ILWQHVV�HQWUH
XQ� FRQMXQWR� GH� SURFHVRV� HVFODYRV�� PDQWHQLHQGR� ODV� RSHUDFLRQHV� GHO� $*� �VHOHFFLyQ�
FUX]DPLHQWR�\�PXWDFLyQ��HQ�XQ�~QLFR�SURFHVR�PDHVWUR�
(O�DXWRU�GHVWDFD�TXH�HO�HQIRTXH�FXHQWD�FRQ�FLHUWDV�YHQWDMDV�UHVSHFWR�D�RWURV�PRGHORV�GH
$*3�� XWLOL]DQ� HO� PLVPR� PHFDQLVPR� GH� H[SORUDFLyQ� GHO� HVSDFLR� GH� VROXFLRQHV� TXH� ORV� $*
VHULDOHV�� OR� TXH� KDFH� DSOLFDEOHV� GLUHFWDPHQWH� ODV� FRQVLGHUDFLRQHV� GH� GLVHxR� GHGXFLGDV
WHyULFD� \� H[SHULPHQWDOPHQWH� SDUD� pVWRV�� OD� VHQFLOOH]� GH� VX� LPSOHPHQWDFLyQ�� TXH� ORV
SRSXODUL]y�HVSHFLDOPHQWH�GXUDQWH�ODV�SULPHUDV�HWDSDV�GHO�GHVDUUROOR�GH�$*3�\�ODV�PHMRUDV
GH�SHUIRUPDQFH�VLJQLILFDWLYDV�DO�UHVROYHU�SUREOHPDV�FRQ�IXQFLRQHV�GH�ILWQHVV�FRPSOHMDV�
(Q� XQD� SULPHUD� HWDSD�� &DQW~�3D]� HVWXGLD� HO� PRGHOR� VLQFUyQLFR� GH� $*3� PDHVWUR�HVFODYR�
SDUD� REWHQHU� FRWDV� LQIHULRUHV� VLPSOHV� SDUD� OD� HILFLHQFLD� GHO� PRGHOR�� \D� TXH� HVWH� HQIRTXH
LQWURGXFH�SXQWRV�GH�VLQFURQL]DFLyQ�DQWHV�GH�FRPHQ]DU�D�SURFHVDU�OD�VLJXLHQWH�JHQHUDFLyQ�
'H�HVWH�PRGR��DQDOL]D�HO�WLHPSR�GH�HMHFXFLyQ��LGHQWLILFDQGR�VXV�FRPSRQHQWHV�GH�FiOFXOR�\
GH� FRPXQLFDFLyQ� GH� LQIRUPDFLyQ� HQWUH� SURFHVRV�� REWHQLHQGR� UHVXOWDGRV� SDUD� HO� Q~PHUR
ySWLPR�GH�SURFHVDGRUHV��HO�VSHHGXS�\�OD�HILFLHQFLD�SDUD�HO�PRGHOR�VLQFUyQLFR��(O�WLHPSR�GH
FiOFXOR� UHTXHULGR� SRU� HO� SURFHVR� HYROXWLYR� GHSHQGH� GHO� WDPDxR� GH� OD� SREODFLyQ�� TXH� QR
SXHGH�UHGXFLUVH�DUELWUDULDPHQWH�VLQ�XQD�SpUGLGD�SRWHQFLDO�GH�OD�FDOLGDG�GH� OD�VROXFLyQ��(O
WLHPSR�GH�HYDOXDFLyQ�GH�OD�IXQFLyQ�GH�ILWQHVV�SXHGH�GLVPLQXLUVH�DXPHQWDQGR�HO�Q~PHUR�GH
SURFHVRV�HVFODYRV��GH�PRGR�GH�DVLJQDU�PHQRU�FDQWLGDG�GH�LQGLYLGXRV�D�FDGD�XQR�GH�HOORV�
(O� WLHPSR� GH� FRPXQLFDFLyQ� GHSHQGH� GHO� Q~PHUR� GH� SURFHVRV� HVFODYRV� XWLOL]DGR�� \� HO
RYHUKHDG�GH�FRPXQLFDFLyQ�VHUi�PD\RU�DO�DXPHQWDU�OD�FDQWLGDG�GH�SURFHVRV�
&DQW~�3D]� DUJXPHQWD� TXH� OD� HILFLHQFLD� GH� ODV� LPSOHPHQWDFLRQHV� PDHVWUR�HVFODYR� FUHFH
FXDQGR�ODV�HYDOXDFLRQHV�VRQ�PiV�FRVWRVDV��ORJUDQGR�DOFDQ]DU�VSHHGXSV�FDVL� OLQHDOHV�SDUD
SUREOHPDV�FRPSOHMRV��&LWD�FRPR�HMHPSORV� ORV�WUDEDMRV�GH�*UHIHQVWHWWH�GH�HQWUHQDPLHQWR
GH�URERWV�>*UH��@��\�GH�3XQFK�HW�DO��>3XQ��@�HQ�VHOHFFLyQ�\�FODVLILFDFLyQ�GH�FDUDFWHUtVWLFDV�
'H�DFXHUGR�D�HVWD�LGHD��HV�SRVLEOH�LGHQWLILFDU�XQ�SUREOHPD�DGHFXDGR�SDUD�UHVROYHU�FRQ�HVWH
PRGHOR� PLGLHQGR� HO� WLHPSR� GH� HYDOXDFLyQ� VHULDO� GH� OD� IXQFLyQ� GH� ILWQHVV� \� FRPSDUiQGROR
FRQ� HO� WLHPSR� UHTXHULGR� SRU� ODV� RSHUDFLRQHV� GH� HYROXFLyQ�� FX\D� SDUDOHOL]DFLyQ� GH� ODV
RSHUDFLRQHV� GH� HYROXFLyQ� QR� HV� XVXDO� QL� ~WLO�� \D� TXH� QHFHVLWDQ� LQIRUPDFLyQ� JOREDO� \� OD
PHMRUD�GH�SHUIRUPDQFH�VH�SLHUGH�HQ�WDUHDV�GH�FRPXQLFDFLyQ�\�VLQFURQL]DFLyQ�
(Q�VX�DQiOLVLV�GHO�PRGHOR�PDHVWUR�HVFODYR�VLQFUyQLFR��&DQW~�3D]�PXHVWUD�TXH�OD�HILFLHQFLD
OOHJD�DO�����HQ�OD�FRQILJXUDFLyQ�ySWLPD��OR�FXDO�LQGLFD�TXH�DSUR[LPDGDPHQWH�OD�PLWDG�GHO
WLHPSR� ORV� SURFHVDGRUHV� VH� HQFXHQWUDQ� RFLRVRV�� HVSHUDQGR� TXH� HO� PDHVWUR� HQYtH� GDWRV
SDUD�SURFHVDU��6LQ�HPEDUJR��HQ�HO�PRGHOR�VLQFUyQLFR�HO�PDHVWUR�QR�SXHGH�HQYLDU�QXHYRV
GDWRV� KDVWD� TXH� WRGRV� ORV� HVFODYRV� KD\DQ� ILQDOL]DGR� VX� WDUHD�� /D� VLQFURQL]DFLyQ� HV
QHFHVDULD�VL�VH�GHVHD�TXH�HO�FRPSRUWDPLHQWR�GHO�$*�SDUDOHOR�DFW~H�H[DFWDPHQWH�FRPR�OR
KDUtD�HO�VHULDO��SHUR�HV�SRVLEOH�HYLWDUOR�VL�VH�HVWi�GLVSXHVWR�D�DFHSWDU�TXH�HO�$*�SDUDOHOR�VH
FRPSRUWH�GLIHUHQWH�DO�VHULDO�
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(Q� HO� PRGHOR� PDHVWUR�HVFODYR� DVLQFUyQLFR�� WDQ� SURQWR� FRPR� XQ� HVFODYR� ILQDOL]D� VX� WDUHD
HQYtD�VX�UHVXOWDGR�DO�PDHVWUR��TXLHQ�LQVHUWD�ORV�LQGLYLGXRV�FX\D�IXQFLyQ�IXH�HYDOXDGD�HQ�OD
SREODFLyQ�� /XHJR�� HO� PDHVWUR� JHQHUD� QXHYRV� LQGLYLGXRV�� \� ORV� HQYtD� D� ORV� HVFODYRV
GLVSRQLEOHV�� (VWH� PRGHOR� WLHQH� HO� SRWHQFLDO� GH� VHU� PiV� HILFLHQWH� TXH� HO� VLQFUyQLFR�� HQ
HVSHFLDO�VL�ORV�WLHPSRV�GH�HYDOXDFLyQ�GH�OD�IXQFLyQ�GH�ILWQHVV�QR�VRQ�FRQVWDQWHV�SDUD�WRGRV
ORV� LQGLYLGXRV��&RPR�FRQWUDSDUWLGD�� OD�FRPSOHMLGDG�DOJRUtWPLFD�GH�HVWH�PRGHOR�HV�PD\RU�
\D�TXH�VH�LQWURGXFHQ�QXHYRV�SDUiPHWURV�TXH�FRQWURODQ�HO�FRPSRUWDPLHQWR�GHO�$*�
&DQW~�3D]�YLQFXOD�ORV�$*3�PDHVWUR�HVFODYR�DVLQFUyQLFRV�FRQ�HO�PRGHOR�VLQFUyQLFR�FRQ�VDOWR
JHQHUDFLRQDO�GH�'H�-RQJ��\D�GHVFULWRV>'H-��@��/D�GLIHUHQFLD�HQWUH�HVWRV�PRGHORV�FRQVLVWH
HQ� OD� PDQHUD� HQ� OD� FXDO� VH� LQFRUSRUDQ� ORV� QXHYRV� LQGLYLGXRV� D� OD� SREODFLyQ�� DVXQWR� TXH
GHEH�UHVROYHUVH�HQ�FDGD�XQR�GH�ORV�PRGHORV�PDHVWUR�HVFODYR��$OJXQDV�GH�ODV�DOWHUQDWLYDV
FRQVLVWHQ� HQ� LQVHUWDU� ORV� QXHYRV� LQGLYLGXRV� DOHDWRULDPHQWH�� UHHPSOD]DU� D� ORV� SHRUHV
LQGLYLGXRV�GH�OD�JHQHUDFLyQ�DQWHULRU��R�FRPSHWLU�FRQ�RWURV� LQGLYLGXRV�SDUD�JDQDU�XQ�OXJDU
HQ�OD�SREODFLyQ�
6L�OD�LQVHUFLyQ�GH�LQGLYLGXRV�VH�EDVD�HQ�VXV�YDORUHV�GH�ILWQHVV�� OD�SUHVLyQ�GH�VHOHFFLyQ�VH
LQFUHPHQWDUi��\�HO�$*�SRGUtD�QHFHVLWDU�PD\RUHV�SREODFLRQHV�SDUD�REWHQHU�XQD�VROXFLyQ�GH
FDOLGDG�VLPLODU�D�OD�GHO�DOJRULWPR�FRQ�PHQRU�SUHVLyQ�
(O�SDUDOHOLVPR�DVLQFUyQLFR�SXHGH�WHQHU�RWURV�HIHFWRV�VREUH�HO�$*��DGHPiV�GH�LQFUHPHQWDU
OD� SUHVLyQ� GH� OD� VHOHFFLyQ�� (O� PiV� QRWDEOH� HV� TXH� ORV� LQGLYLGXRV� SXHGHQ� UHWRUQDU� GH� ORV
HVFODYRV� HQ� XQ� RUGHQ� GLIHUHQWH� DO� TXH� IXHURQ� FUHDGRV�� DO� ILQDOL]DU� FLHUWRV� HVFODYRV� VXV
HYDOXDFLRQHV�DQWHV�TXH�RWURV��$JXDUGDU�SRU�ORV�LQGLYLGXRV�RUGHQDGDPHQWH�HV�SRVLEOH��SHUR
HQ�HVWH�FDVR�GHFUHFH�OD�SHUIRUPDQFH�
&DQW~�3D]�FLWD�HO�HVWXGLR�HPStULFR�GH�'DYLVRQ�\�5DVKHHG�>'D5��@��TXH�LQGLFD�TXH�HO�HIHFWR
GH� HVWH� PHFDQLVPR� DOHDWRULR� QR� HV� VLJQLILFDQWH� HQ� HO� IXQFLRQDPLHQWR� GHO� $*�� D~Q� SDUD
PXFKRV�SURFHVRV�HVFODYRV��GHO�RUGHQ�GHO�WDPDxR�GH�OD�SREODFLyQ
/RV� $*3� PDHVWUR�HVFODYR� DVLQFUyQLFRV� VRQ� DOJR� PiV� FRPSOHMRV� GH� LPSOHPHQWDU�� SHUR� OD
JDQDQFLD� HQ� SHUIRUPDQFH� VXSHUD� HO� SHTXHxR� HVIXHU]R� DGLFLRQDO�� 6LQ� HPEDUJR�� HO� QR
GHWHUPLQLVPR� GH� ORV� SURFHVRV� DVLQFUyQLFRV� KDFHQ� D� HVWH� WLSR� GH� $*3� PiV� GLItFLOHV� GH
DQDOL]DU�TXH�VX�PRGHOR�VLQFUyQLFR�
6L�ELHQ�HO�PRGHOR�PDHVWUR�HVFODYR�QR�SDUHFH�LQWXLWLYDPHQWH�VHU�OD�PHMRU�RSFLyQ�GH�GLVHxR
SDUD� XQ� $*3� GH� SREODFLyQ� GLVWULEXLGD� WLSR� GH� $*� SDUDOHORV�� &DQW~�3D]� OR� DQDOL]D� SDUD
REWHQHU� XQD� FRWD� LQIHULRU� D� OD� SHUIRUPDQFH� GH� ORV� $*3� FRQ� SREODFLRQHV� P~OWLSOHV
GLVWULEXLGDV�

(Q�VX�OtQHD�GH�WUDEDMR�GH�DSOLFDFLyQ�GHO�SDUDOHOLVPR�D�ORV�$*�GHVRUGHQDGRV��/DPRQW��*DWHV
	� 0HUNOH� SURSRQHQ� XQD� LPSOHPHQWDFLyQ� XWLOL]DQGR� OD� ELEOLRWHFD� GH� GHVDUUROOR� GH
DSOLFDFLRQHV�SDUDOHOR�GLVWULEXLGDV�03,�HQ�VX�WUDEDMR�GH������>/*0��@��(O�PRGHOR��EDVDGR
HQ� HO� DOJRULWPR� IP*$� �IDVW� PHVV\� JHQHWLF� DOJRULWKP�� GH� *ROGEHUJ� HW� DO�� >*RO��@�� HVWi
FRQFHELGR� SDUD� H[SORWDU� ODV� FDUDFWHUtVWLFDV� GH� FiOFXOR� ORFDO� \� JOREDO� GH� ORV� $*
GHVRUGHQDGRV�� /D� HVFDODELOLGDG� GHO� PRGHOR� SURSXHVWR� VH� HVWXGLD� HQ� HO� WUDEDMR� GH� ORV
PLVPRV�DXWRUHV�GH������>/*0��@�

(Q�VX�WUDEDMR�GH�������$OED�\�7UR\D�>$OE��D@�DQDOL]DQ�OD� LPSRUWDQFLD�GHO�VLQFURQLVPR�HQ
ODV� PLJUDFLRQHV� SDUD� $*3� FRQ� SREODFLRQHV� GLVWULEXLGDV�� 3DUD� VX� WUDEDMR�� LGHQWLILFDQ� D� ORV
$*3�GH�JUDQR�ILQR�\�GH�JUDQR�JUXHVR�FRPR�VXEFODVHV�GH�XQ�~QLFR�PRGHOR�GH�$*3�IRUPDGR
SRU� XQ� FRQMXQWR� GH� VXEDOJRULWPRV� FRPXQLFDGRV�� 3URSRQHQ� OD� GHQRPLQDFLyQ� GH� $*
GLVWULEXLGRV� \� FHOXODUHV� SDUD� ORV� PRGHORV� GH� JUDQR� JUXHVR� \� ILQR� UHVSHFWLYDPHQWH�
FRQVLGHUDQGR� TXH� OD� JUDQXODULGDG� GH� XQ� SUREOHPD� SDUDOHOR� UHILHUH� D� OD� UHODFLyQ� HQWUH
WUDEDMR�FRPSXWDFLRQDO�\�FRPXQLFDFLyQ��PLHQWUDV�TXH�HQ�HO�FDVR�GH�ORV�PRGHORV�GH�$*3�VH
GLIHUHQFLDQ�HQ�HO�PRGR�TXH�HVWUXFWXUDQ�OD�SREODFLyQ��/RV�PRGHORV�GLVWULEXLGRV�FXHQWDQ�FRQ
VXESREODFLRQHV� QXPHURVDV� \� VXEDOJRULWPRV� SRFR� UHODFLRQDGRV�� PLHQWUDV� TXH� ORV� PRGHORV
FHOXODUHV� FXHQWDQ� FRQ� SRFRV� VXEDOJRULWPRV� IXHUWHPHQWH� UHODFLRQDGRV�� TXH� RSHUDQ� FRQ
SRFRV�LQGLYLGXRV�
&RPR�UHVXOWDGR�GH�VXV�WUDEDMRV�GRQGH�HIHFW~DQ�FRPSDUDFLRQHV�HQWUH�PRGHORV�GLVWULEXLGRV
\�FHOXODUHV�VLQFUyQLFRV�\�DVLQFUyQLFRV��>$&7��E@��>$&7��E@��>$O7��E@�>$O7��@��$OED�\�7UR\D
FRQILUPDQ� TXH� ORV� VHJXQGRV� VXSHUDQ� HQ� WpUPLQR� GH� SHUIRUPDQFH� FRQILUPDQGR� UHVXOWDGRV
VLPLODUHV�GH�RWURV�DXWRUHV�
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/D� LQYHVWLJDFLyQ� GH� LPSOHPHQWDFLRQHV� GH� $*3� SDUD� SODWDIRUPDV� HVSHFtILFDV� GLVPLQX\H� HQ
FRPSDUDFLyQ�FRQ�HO�SHUtRGR�DQWHULRU��SHUR�QR�GHVDSDUHFH�
(Q� HVWH� VHQWLGR�� %DUDJOLD� \� 3HUHJR� HVWXGLDQ� HQ� VX� WUDEDMR� GH� ����� >%D3��@� OD
LPSOHPHQWDFLyQ�GH�$*3�GH�JUDQR�ILQR�VREUH�PXOWLSURFHVDGRUHV�FRQ�FRQH[LyQ�GH�KLSHUFXER�
(Q�VX�EUHYH�WD[RQRPtD�GLVFULPLQDQ�HQWUH�HO�PRGHOR�FHQWUDOL]DGR�FRQ�SREODFLyQ�SDQPtFWLFD
\�ORV�PRGHORV�GLVWULEXLGRV�GH�JUDQR�ILQR�\�GH�JUDQR�JUXHVR�
/RV� DXWRUHV� RIUHFHQ� XQ� DQiOLVLV� FRPSDUDWLYR� HQWUH� $*3� GH� JUDQR� ILQR� \� GH� JUDQR� JUXHVR
LPSOHPHQWDGRV� VREUH� XQ� PXOWLSURFHVDGRU� Q&8%(� �� GH� ���� QRGRV� SDUD� OD� UHVROXFLyQ� GHO
763��PRVWUDQGR�OD�SRWHQFLDO�YHQWDMD�GH�HVFDODELOLGDG�GH�OD�LPSOHPHQWDFLyQ�GH�JUDQR�ILQR�DO
FUHFHU�HO�Q~PHUR�GH�SURFHVDGRUHV�

8Q� RULJLQDO� PRGHOR� KtEULGR� GH� SREODFLRQHV� GLVWULEXLGDV� FRQ� VHFFLRQHV� FRPSDUWLGDV� HV
SUHVHQWDGR� HQ� HO� WUDEDMR� GH� +LUR\DVX�� 0LNL� \� :DWDQDEH� GH� ����� >+0:��@�� (O� GLVHxR
SHFXOLDU� GHO� PRGHOR� SHUPLWH� ORJUDU� GLYHUVLGDG� \� DOWD� SUHFLVLyQ� HQ� ODV� VROXFLRQHV�
FDUDFWHUtVWLFDV�QHFHVDULDV�SDUD�OD�UHVROXFLyQ�GH�SUREOHPDV�GH�RSWLPL]DFLyQ�PXOWLREMHWLYR�

(Q� VX� DUWtFXOR� GH� ������ 6SUDYH� >6SU��@� GHILQLy� XQ� PRGHOR� IRUPDO� XQLILFDGR� SDUD� ODV
HVWUXFWXUDV�GH�SREODFLyQ�QR�SDQPtFWLFDV�HQ�DOJRULWPRV�HYROXWLYRV��(O�REMHWLYR�GH�VX�WUDEDMR
FRQVLVWH� HQ� GHILQLU� XQD� SURSXHVWD� SDUD� OD� WHUPLQRORJtD� \� HO� PRGHOR� PDWHPiWLFR� GH� ODV
HVWUXFWXUDV� PXOWLSREODFLRQDOHV�� KDVWD� HO� PRPHQWR� GRPLQDGDV� SRU� WpUPLQRV� \� PRGHORV
DQiORJRV�D�ORV�GHO�PRGHOR�VHFXHQFLDO�R�YLQFXODGRV�FRQ�OD�FRPSXWDFLyQ�GH�DOWD�SHUIRUPDQFH�
6SUDYH�SURSRQH�PRGHODU�ODV�HVWUXFWXUDV�GH�SREODFLyQ�PHGLDQWH�KLSHUJUDIRV��HVWXGLDQGR�ORV
PRGHORV�GH�PLJUDFLyQ�\�GH�JUDQR�ILQR��(O� HQWRUQR� GHILQLGR� SRU� 6SUDYH� VH� SUHVHQWD� FRPR
XQD�SRGHURVD�KHUUDPLHQWD�SDUD�HO�FiOFXOR�GH�PHGLGDV�GH�OD�SUHVLyQ�GH�VHOHFFLyQ��HQWUH�ODV
FXDOHV�HO�WUDEDMR�GH�6SUDYH�LQFOX\H�HO�FiOFXOR�GHO�GLiPHWUR�GH�OD�HVWUXFWXUD�GH�SREODFLyQ�\
GH�OD�SUREDELOLGDG�GH�SRVHVLyQ��WDNHRYHU�SUREDELOLW\���YLQFXODGD�FRQ�HO�FRQFHSWR�GH�WLHPSR
GH�SRVHVLyQ��WDNHRYHU�WLPH���TXH�PLGH�HO�Q~PHUR�GH�JHQHUDFLRQHV�QHFHVDULDV�SDUD�TXH�HO
PHMRU�LQGLYLGXR�GH�OD�SREODFLyQ�LQLFLDO�VDWXUDU�OD�WRWDOLGDG�GH�OD�SREODFLyQ��DVXPLHQGR�TXH
HO�~QLFR�RSHUDGRU�DSOLFDGR�HV�HO�GH�VHOHFFLyQ�

/RV�HIHFWRV�GHO�SDUDOHOLVPR�JOREDO�DSOLFDGR�D�ORV�$*�GH�HVWDGR�HVWDFLRQDULR�VH�GHVFULEHQ�HQ
HO�WUDEDMR�GH�'DYLGVRQ�\�5DVKHHG�>'D5��@�
(O� UHVXOWDGR� SULQFLSDO� GH� OD� LQYHVWLJDFLyQ� HPStULFD� FRQ� HO� DOJRULWPR� *$'2� �*HQHWLF
$OJRULWKP�IRU�'HVLJQ�2SWLPL]DWLRQ�>5DV��@��SUXHED�TXH�HO�PRGHOR�GH�SDUDOHOLVPR�PDHVWUR�
HVFODYR�SHUPLWH�REWHQHU�PHMRUDV�GH�SHUIRUPDQFH�VLJQLILFDWLYDV�VLQ�DIHFWDU�OD�FRQYHUJHQFLD
GHO�PHFDQLVPR�HYROXWLYR�GHO�$*�VHULDO�

(O�SDUDOHOLVPR�DSOLFDGR�D�ORV�$*�GH�HVWDGR�HVWDFLRQDULR�WDPELpQ�VH�KD�GHVDUUROODGR�HQ�ORV
~OWLPRV�DxRV��(Q�HVWH�VHQWLGR�VH�GHVWDFD�HO�WUDEDMR�GH�%HUJHU��%DUNDRXL�	�%Ul\V\�>%%%��@
TXLHQHV� SUHVHQWDQ� XQ� PRGHOR� FRQ� SREODFLRQHV� VRODSDGDV� DSOLFDGR� D� OD� UHVROXFLyQ� GHO
SUREOHPD�GH�5XWHR�GH�9HKtFXORV�FRQ�9HQWDQDV�GH�7LHPSR�
(O� PRGHOR� SUHVHQWDGR� �GHQRPLQDGR� 3+*$�� FRPELQD� OD� SRWHQFLDOLGDG� GH� OD� HYROXFLyQ
SDUDOHOD� \� OD� UHODMDFLyQ� SDUFLDO� FRQ� FRQVWDQWHV� WHPSRUDOHV� SDUD� ORJUDU� XQD� H[SORUDFLyQ
H[KDXVWLYD�GHO�HVSDFLR�GH�E~VTXHGD�
(O� WUDEDMR� GH� HVWH� JUXSR� GH� LQYHVWLJDGRUHV� LQFOX\H� LQQRYDFLRQHV� D� ORV� RSHUDGRUHV� GH
HYROXFLyQ� GHO� $*� HVWiQGDU�� SDUD� LQFRUSRUDU� FRQFHSWRV� HPHUJHQWHV� GH� WpFQLFDV� GH
RSWLPL]DFLyQ�SURPLVRULDV�FRPR�ODV�KHXUtVWLFDV�GH�LQVHUFLyQ�R�ODV�FRORQLDV�GH�KRUPLJDV��'H
DFXHUGR�D�ORV�UHVXOWDGRV�SUHVHQWDGRV��HO�PRGHOR�KD�DOFDQ]DGR�VX�REMHWLYR�GH�ORJUDU�XQD�\
PHMRUD�GH�OD�LQWHQVLGDG�\�GH�OD�GLYHUVLILFDFLyQ�GH�OD�E~VTXHGD��(O�PRGHOR�3+*$�VH�UHSRUWD
FRPR�XQ�DOJRULWPR�FRPSHWLWLYR�\�GH�PHMRU�SHUIRUPDQFH�TXH�ODV�PHWDKHXUtVWLFDV�FRQRFLGDV
SDUD�ORV�SUREOHPDV�GH�5XWHR�GH�9HKtFXORV�FRQ�9HQWDQDV�GH�7LHPSR�
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(Q�VX�WUDEDMR�GH�������1RZRVWDZVNL�	�3ROL�>1R3��E@�SUHVHQWDQ�XQD�WD[RQRPtD�XQLILFDGD
TXH�UH~QH�XQ�DPSOLR�Q~PHUR�GH�PRGHORV�SURSXHVWRV�HQ�OD�OLWHUDWXUD��6X�WUDEDMR�FRQWHPSOD
YDULDV�FDWHJRUtDV��VLJXLHQGR�XQ�HQIRTXH�JOREDOL]DGRU��SDUD�WRPDU�HQ�FXHQWD�OD�PD\RUtD�GH
ORV�PRGHORV�GHVFULWRV�HQ�HVWH�WUDEDMR��HQ�XQ�LQWHQWR�GH�TXH�VX�SURSXHVWD�FRPSUHQGD�D�OD
WRWDOLGDG�GH�ODV�FODVLILFDFLRQHV�HODERUDGDV�KDVWD�HVH�PRPHQWR�
$O�Q~PHUR�GH�RFKR�DVFLHQGHQ�ODV�FDWHJRUtDV�LGHQWLILFDGDV�SRU�1RZRVWDZVNL�\�3ROL��TXLHQHV
GLVWLQJXHQ�HQWUH�ORV�VLJXLHQWHV�PRGHORV��
• 0RGHOR�PDHVWUR�HVFODYR��FRQ�VXV�YHUVLRQHV�VLQFUyQLFDV�\�DVLQFUyQLFDV�
• 0RGHOR�GLVWULEXLGR�GH�VXESREODFLRQHV�FRQ�PLJUDFLyQ�
• 0RGHOR�GH�SREODFLRQHV�HVWiWLFDV�VRODSDGDV��VLQ�PLJUDFLyQ�
• $*�PDVLYDPHQWH�SDUDOHORV�
• 0RGHOR�GH�SREODFLRQHV�GLQiPLFDV��FRQ�VRODSDPLHQWR�
• $*3�GH�HVWDGR�HVWDFLRQDULR�
• $*�GHVRUGHQDGRV�SDUDOHORV�
• 0RGHORV�KtEULGRV�

(O� PRGHOR� PRQRSREODFLyQ� PDHVWUR�HVFODYR�� LQFOX\H� VXV� YHUVLRQHV� VLQFUyQLFDV� \
DVLQFUyQLFDV�� GH� DFXHUGR� DO� FULWHULR� DGRSWDGR� SDUD� FRRUGLQDU� ODV� SREODFLRQHV� DQWHV� GH
LQLFLDU�XQD�QXHYD�JHQHUDFLyQ�

(O�PRGHOR�GLVWULEXLGR�GH�VXESREODFLRQHV�FRQ�PLJUDFLyQ�HV�FRQVLGHUDGR�XQR�GH�ORV�HQIRTXHV
PiV� GLIXQGLGRV� GH� DSOLFDFLyQ� GH� SDUDOHOLVPR� D� ORV� $*�� (O� QXHYR� RSHUDGRU� GH� PLJUDFLyQ
FDUDFWHUL]D�D�HVWH�PRGHOR��\�SHUPLWH�GLVFULPLQDU�HQWUH�VXV�GLIHUHQWHV�YDULDQWHV�GH�DFXHUGR
D� VXV� SDUiPHWURV�� WRSRORJtD� GH� PLJUDFLyQ�� WDVD� GH� PLJUDFLyQ�� IUHFXHQFLD� GH� PLJUDFLyQ� \
HVTXHPD�GH�VHOHFFLyQ�\�UHHPSOD]R�GH�LQGLYLGXRV�PLJUDGRV��(Q�VX�FODVLILFDFLyQ��ORV�DXWRUHV
PHQFLRQDQ�DO�\D�H[WLQWR�PRGHOR�VWHSSLQJ�VWRQH�FRPR�XQ�FDVR�SDUWLFXODU�GH�HVWH�PRGHOR�
(Q�ORV�H[WUHPRV�GH�HVWH�HQIRTXH�VH�SRVLFLRQDQ�ORV�$*3�GH�JUDQR�ILQR�\�GH�JUDQR�JUXHVR�
GH�DFXHUGR�D�OD�FDQWLGDG�GH�VXESREODFLRQHV�\�ORV�LQGLYLGXRV�DVLJQDGRV�D�HOODV��/RV�$*3�GH
JUDQR� JUXHVR� VRQ� XVXDOPHQWH� LPSOHPHQWDGRV� HQ� PRGHORV� GH� PiTXLQDV� SDUDOHODV� 0,0'
GLVWULEXLGDV��PLHQWUDV�TXH�ORV�$*3�GH�JUDQR�ILQR�VRQ�DGHFXDGRV�SDUD�DUTXLWHFWXUDV�6,0'
GH�PHPRULD�FRPSDUWLGD�
(O� SULQFLSDO� LQFRQYHQLHQWH� GH� HVWH� PRGHOR� FRQVLVWH� HQ� OD� GLILFXOWDG� GH� LPSOHPHQWDU
VROXFLRQHV� HVFDODEOHV� SDUD� JUDQGHV� SUREOHPDV�� OR� FXDO� OOHYD� JHQHUDOPHQWH� D� GLVHxDU
PRGHORV� KtEULGRV� TXH� SHUPLWDQ� XQ� XVR� PiV� LQWHOLJHQWH� GHO� KDUGZDUH� SDUDOHOR� GLVSRQLEOH�
LQWURGXFLHQGR�MHUDUTXtDV�GH�SURFHVDPLHQWR�

(O�PRGHOR�GH�SREODFLRQHV�HVWiWLFDV�VRODSDGDV�HV�VLPLODU�DO�DQWHULRU��SHUR�QR�FXHQWD�FRQ�XQ
RSHUDGRU�GH�PLJUDFLyQ��(O�LQWHUFDPELR�GH�LQIRUPDFLyQ�HQWUH�ODV�VXESREODFLRQHV�VH�UHDOL]D�D
WUDYpV� GH� iUHDV� GH� VRODSDPLHQWR�� IRUPDGDV� SRU� LQGLYLGXRV� TXH� SHUWHQHFHQ� D� PiV� GH� XQ
GHPH�� /D� DXVHQFLD� GH� FRPXQLFDFLRQHV� H[SOtFLWDV� KDFH� D� HVWH� PRGHOR� DGHFXDGR� SDUD� VX
LPSOHPHQWDFLyQ�HQ�DUTXLWHFWXUDV�SDUDOHODV�6,0'��UHDOL]DQGR� ORV� LQWHUFDPELRV� D� WUDYpV� GH
PHPRULD�FRPSDUWLGD�
/RV�$*�PDVLYDPHQWH�SDUDOHORV�VRQ�XQD�H[WHQVLyQ�GHO�PRGHOR�DQWHULRU��FRQ�XQ�Q~PHUR�PX\
HOHYDGR� GH� GHPHV� \� SRFRV� LQGLYLGXRV� ±LGHDOPHQWH� VROR� XQR±� DVLJQDGR� D� FDGD� GHPH�� (O
PHFDQLVPR�GH�LQWHUFDPELR�GH�PDWHULDO�JHQpWLFR�HQ�HVWH�PRGHOR�VH�FRQRFH�FRPR�GLIXVLyQ�
\�VH�HQFXHQWUD�OLPLWDGR�SRU�OD�HVWUXFWXUD�VXE\DFHQWH�D�OD�SREODFLyQ��XVXDOPHQWH�HQ�IRUPD
GH� JULOOD�� (VWH� PRGHOR� HV� DGHFXDGR� SDUD� FRPSXWDGRUHV� PDVLYDPHQWH� SDUDOHORV� TXH
SURSRUFLRQHQ�PHFDQLVPRV�HILFLHQWHV�GH�FRPXQLFDFLyQ�HQWUH�HOHPHQWRV�GH�SURFHVDPLHQWR�

(O� PRGHOR� GH� SREODFLRQHV� GLQiPLFDV� FRQ� VRODSDPLHQWR� HV� XQ� DSRUWH� GH� ORV� SURSLRV
1RZRVWDZVNL�\�3ROL��/RV�RUtJHQHV� GHO� PRGHOR� SXHGHQ� HQFRQWUDUVH� HQ� ORV� WUDEDMRV� SUHYLRV
GH�1RZRVWDZVNL��>.Z1��@��>1RZ��D@�\�>1RZ��E@��VLHQGR�GHILQLGR�\�GHVFULWR�HQ�GHWDOOH�HQ
VX� WUDEDMR� >1R3��E@�� 6XUJH� FRPR� XQD� SURSXHVWD� KtEULGD� TXH� FRPELQD� OD� HYDOXDFLyQ
GLVWULEXLGD�GH�ILWQHVV�GHO�PRGHOR�PDHVWUR�HVFODYR�\�HO�PRGHOR�GH�VXESREODFLRQHV�HVWiWLFDV
FRQ�VRODSDPLHQWR��(Q�FDGD�JHQHUDFLyQ��ORV�GHPHV�VRQ�FUHDGRV�GLQiPLFDPHQWH��VLHQGR�HVWH
PHFDQLVPR� GH� UHRUJDQL]DFLyQ� HO� HQFDUJDGR� GHO� LQWHUFDPELR� GH� LQIRUPDFLyQ� HQWUH
VXESREODFLRQHV��/D�SULQFLSDO�YHQWDMD�GH�OD�LQWURGXFFLyQ�GH�OD�UHRUJDQL]DFLyQ�GH�ORV�GHPHV
HV� HOLPLQDU� HO� HIHFWR� GH� ORV� LQGLYLGXRV� PiV� OHQWRV� HQ� HO� PRGHOR� PDHVWUR�HVFODYR�� &DGD
GHPH�VH�FUHD�WDQ�SURQWR�FRPR�H[LVWDQ�VXILFLHQWHV�LQGLYLGXRV�SDUD�HOOR��\�HQ�HVH�PRPHQWR
VH�LQLFLD�OD�QXHYD�JHQHUDFLyQ�GHO�$*�
'HVGH� HO� SXQWR� GH� YLVWD� GHO� SURFHVDPLHQWR� SDUDOHOR�� FRUUHVSRQGH� D� XQ� DOJRULWPR� 0,0'
PDHVWUR�HVFODYR� DVLQFUyQLFR� WRWDOPHQWH� HVFDODEOH�� DGHFXDGR� SDUD� OD� HMHFXFLyQ� HQ
PiTXLQDV�GLVWULEXLGDV�R�PDVLYDPHQWH�SDUDOHODV�
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/RV�$*�GH�HVWDGR�HVWDFLRQDULR��SRU�RSRVLFLyQ�D�ORV�$*�JHQHUDFLRQDOHV��VH�EDVDQ�HQ�JHQHUDU
HQ��FDGD�LWHUDFLyQ�GHO�DOJRULWPR�XQRV�SRFRV�LQGLYLGXRV�QXHYRV��ORV�FXDOHV�VRQ�UHLQVHUWDGRV
HQ�OD�SREODFLyQ�GH�DFXHUGR�DO�PHFDQLVPR�GH�UHHPSOD]R�HOHJLGR��>:KL��D@��>'DY��@�
(VWH�PHFDQLVPR�GH�DFWXDOL]DFLyQ�FRQWLQXD�GH�OD�SREODFLyQ��SRVLELOLWD�XQD�DSOLFDFLyQ�VHQFLOOD
GH�ODV�WpFQLFDV�GH�SDUDOHOLVPR��/D�DSOLFDFLyQ�GH�ORV�PHFDQLVPRV�GH�VHOHFFLyQ�\�UHHPSOD]R
GHEH� HIHFWXDUVH� VHFXHQFLDOPHQWH� DO� HQFRQWUDUVH� ORV� LQGLYLGXRV� HQ� OD� VHFFLyQ� FUtWLFD� GHO
DOJRULWPR��PLHQWUDV�ORV�UHVWDQWHV�RSHUDGRUHV�SXHGHQ�UHDOL]DUVH�HQ�SDUDOHOR�

/RV�DXWRUHV�LQFOX\HQ�XQD�FDWHJRUtD�SDUD�ORV�$*�GHVRUGHQDGRV�SDUDOHORV��/DV�FDUDFWHUtVWLFDV
GH� HVWH� PRGHOR� GH� $*� SHUPLWHQ� DSOLFDU� WpFQLFDV� HVSHFtILFDV� GH� SDUDOHOLVPR�� ODV� FXDOHV
IXHURQ�FRPHQWDGDV�HQ�HVWH�GRFXPHQWR��DO�DQDOL]DU�HO�WUDEDMR�GH�0HUNOH�\�/DPRQW�>0H/��@

/RV� PRGHORV� KtEULGRV� FRPELQDQ� DOJXQRV� GH� ORV� GLIHUHQWHV� HQIRTXHV� H[SXHVWRV� SDUD
SDUDOHOL]DU� ORV� $*�� 3ULQFLSDOPHQWH� GHILQHQ� MHUDUTXtDV� GH� RUGHQDPLHQWR� HQWUH� SREODFLRQHV�
DSOLFiQGRVH� HQ� FDGD� XQD� GH� ODV� MHUDUTXtDV� HQIRTXHV� GH� SDUDOHOL]DFLyQ� GLIHUHQWHV�� FRQ� HO
REMHWLYR�GH�FRPELQDU�ODV�YHQWDMDV�GH�GRV�R�PiV�PRGHORV�GH�SDUDOHOLVPR��&RPR�HMHPSOR��HV
FRP~Q�FRPELQDQ�P~OWLSOHV�SREODFLRQHV�FRQ�HO�PRGHOR�PDHVWUR�HVFODYR�R�FRQ�HO�PRGHOR�GH
JUDQR�ILQR��6X�HVWUXFWXUD�ORV�KDFH�DGHFXDGRV�SDUD�LPSOHPHQWDU�VREUH�PXOWLSURFHVDGRUHV�
/RV�PRGHORV�KtEULGRV�VRQ�HVWXGLDGRV�HQ�GHWDOOH�HQ�HO�WH[WR�GH�&DQW~�3D]�>&D3��F@��EDMR�HO
QRPEUH�GH�PRGHORV�MHUiUTXLFRV�

/RV�WUDEDMRV�UHOHYDQWHV�GH�OD�WHUFHU�HWDSD�HQ�OD�HYROXFLyQ�GHO�GLVHxR�\�ODV�FODVLILFDFLRQHV�GH
$*3�VH�RIUHFHQ�HQ�OD�WDEOD���

$XWRU $xR /tQHD�GH�WUDEDMR
7RPDVVLQL ����

����
&ODVLILFDFLyQ�GH�$*3

$GDPLGLV�
9HQNDWHVZDUDQ�
2EUDGRYLF�
5DJKDYHQGUD

���� 0RGHOR�GH�$*�FRRSHUDWLYRV�

:KLWOH\�HW�DO� ����
����
����

$QiOLVLV� GHO� PRGHOR� GH� LVODV� FRQ� VXESREODFLRQHV� \
PLJUDFLyQ

&DQW~�3D] ����
����
����

'LVHxR�H�LPSOHPHQWDFLyQ�GH�$*3�

/DPRQW��*DWHV��0HUNOH ���� 3DUDOHOLVPR�SDUD�$*�GHVRUGHQDGRV��XVDQGR�03,�
$OED�\�7UR\D ���� ,PSRUWDQFLD� GHO� VLQFURQLVPR� HQ� ODV� PLJUDFLRQHV� SDUD

$*3�FRQ�SREODFLRQHV�GLVWULEXLGDV�
%DUDJOLD�\�3HUHJR ���� $*3� GH� JUDQR� ILQR� VREUH� PXOWLSURFHVDGRUHV� FRQ

FRQH[LyQ�GH�KLSHUFXER
+LUR\DVX�0LNL�:DWDQDEH ���� $*3� KtEULGR� GH� SREODFLRQHV� GLVWULEXLGDV� FRQ� VHFFLRQHV

FRPSDUWLGDV
'DYLGVRQ�\�5DVKHHG ���� 3DUDOHOLVPR�JOREDO�DSOLFDGR�D�$*�GH�HVWDGR�HVWDFLRQDULR
6SUDYH ���� 0RGHOR� IRUPDO� XQLILFDGR� SDUD� ODV� HVWUXFWXUDV� GH

SREODFLyQ�QR�SDQPtFWLFDV�HQ�DOJRULWPRV�HYROXWLYRV�
1RZRVWDZVNL�	�3ROL ���� 7D[RQRPtD�XQLILFDGD�GH�$*3�
%HUJHU��%DUNDRXL�%Ul\V\ ���� 0RGHOR� FRQ� SREODFLRQHV� VRODSDGDV� SDUD� $*� GH� HVWDGR

HVWDFLRQDULR

7DEOD�����3ULQFLSDOHV�WUDEDMRV�GH�OD�HWDSD�GH�JHQHUDOL]DFLyQ�\�XQLILFDFLyQ�GH�ORV�PRGHORV��
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&DStWXOR������3DQRUDPD�GHO�HVWDGR�DFWXDO

(O�WUDEDMR�GHVDUUROODGR�HQ�HO�iUHD�HQ�ORV�~OWLPRV�DxRV�HV�H[WHQVR��\�HO�HVIXHU]R�SRU�ORJUDU
XQ� PRGHOR� XQLILFDGR� SDUD� FDWHJRUL]DU� ODV� GLIHUHQWHV� PDQHUDV� GH� DSOLFDU� ODV� WpFQLFDV� GH
SURFHVDPLHQWR�SDUDOHOR�D�ORV�$*�SXHGH�QRWDUVH�HQ�ORV�FRPHQWDULRV�GHO�FDStWXOR�SUHFHGHQWH�
6LQ�GXGD��OD�UHIHUHQFLD�LQPHGLDWD�DO�HVWDGR�DFWXDO�GH�LQYHVWLJDFLyQ�HQ�HO�iUHD�GH�ORV�$*3�OR
FRQVWLWX\H� HO� WH[WR� GH� &DQW~�3D]� >&D3��F@�� 6LQ� HPEDUJR�� OD� FODVLILFDFLyQ� XWLOL]DGD� SRU� HO
PHQFLRQDGR� DXWRU� QR� FRQWHPSOD� DOJXQRV� HQIRTXHV� GH� SDUDOHOLVPR� TXH� SRVHHQ
FDUDFWHUtVWLFDV�LQWUtQVHFDV�TXH�ORV�GLIHUHQFLDQ�GH�ORV�PRGHORV�HVWiQGDU�GLVFULPLQDGRV�HQ�HO
UHIHULGR� WH[WR�� &RPSOHPHQWDULDPHQWH�� OD� FDWHJRUL]DFLyQ� GH� PRGHORV� KtEULGRV�� DXQTXH
H[WHQVDPHQWH� DQDOL]DGD� SRU� &DQW~�3D]�� UH~QH� XQD� DPSOLD� JDPD� GH� HQIRTXHV�� \� HV
VXVFHSWLEOH�GH�XQ�UHILQDPLHQWR�
3RU� ORV�PRWLYRV�H[SXHVWRV�� OD� FODVLILFDFLyQ� GH� 1RZRVWDZVNL� 	� 3ROL� >1RZ��@� HPHUJH� FRPR
XQD� DOWHUQDWLYD� PiV� FRPSUHKHQVLYD� \� HVSHFtILFD�� $� VX� YH]�� VH� SUHVHQWD� FRPR� XQD
FODVLILFDFLyQ� PiV� IOH[LEOH� \� ~WLO�� DO� LQFOXLU� FDWHJRUtDV� SDUD� PRGHORV� QR� WUDGLFLRQDOHV�� QR
H[LVWHQWHV� HQ� OD� WD[RQRPtD� FOiVLFD�� FRPR� ORV� $*� GHVRUGHQDGRV� SDUDOHORV� R� ORV� $*3� GH
HVWDGR�HVWDFLRQDULR�

(V�SRVLEOH�YLQFXODU�OD�FDWHJRUL]DFLyQ�GH�1RZRVWDZVNL�	�3ROL�FRQ�ORV�PRGHORV�GHVDUUROODGRV�D
OR�ODUJR�GH�OD�KLVWRULD�GH�LQYHVWLJDFLyQ�GH�ORV�$*3�

(O�PRGHOR�PDHVWUR�HVFODYR�JHQHUDOPHQWH�KD�FRQVHUYDGR�HVWD�GHQRPLQDFLyQ�D� OR� ODUJR�GH
OD� HYROXFLyQ� GH� ODV� FDWHJRUL]DFLRQHV�� 'H� WRGRV� PRGRV� FLHUWRV� DXWRUHV� KDQ� GHVLJQDGR� FRQ
RWURV�WpUPLQRV�DO�PRGHOR��D�VDEHU�

• KDQ�VLGR�GHQRPLQDGRV�PRGHORV�GH�SDUDOHOLVPR�JOREDO�SRU�DXWRUHV�FRPR�*RUGRQ�	
:KLWOH\�>*R:��@��6FKZHKP�>6FK��@��\�7RPDVVLQL�>7RP��@��>7RP��@

• FRPR�PRGHOR�GH�SDUDOHOLVPR�HVWiQGDU�SRU�$GDPLGLV�>$GD��D@
• FRPR�PRGHOR�PLFURJUDQR�SRU�/LQ�HW�DO��>/LQ��@�
• FRPR�PRGHOR�GH�LPSOHPHQWDFLyQ�FHQWUDOL]DGD�SRU�%LDQFKLQL�	�%URZQ�>%L%��@�\�SRU

%DUDJOLD�	�3HUHJR�>%D3��@

(O� PRGHOR� GLVWULEXLGR� GH� VXESREODFLRQHV� FRQ� PLJUDFLyQ� HV� HO� TXH� KD� UHFLELGR� PD\RU
YDULHGDG� GH� GHQRPLQDFLRQHV� SRU� SDUWH� GH� ORV� LQYHVWLJDGRUHV�� (VWH� PRGHOR� LQFOX\H� D� ORV
VLJXLHQWHV�HQIRTXHV�

• HO�PRGHOR�3*$�GH�3HWW\�	�/HX]H�>3HW��@
• ORV� PRGHORV� GH� LVODV� GH� *RUJHV�6FKOHXWHU� >*RU��@�� *RUGRQ� 	� :KLWOH\� >*R:��@�

:KLWOH\�>:KL��@��>:KL��@��>:KL��D@��>:KL��@�\�7RPDVVLQL�>7RP��@��>7RP��@
• HO�PRGHOR�IRUNLQJ*$�GH�7VXWVXL�\�)XMLPRWR�>7V)��@
• HO�PRGHOR�VLQ�PLJUDFLyQ�GH�6KRQNZLOHU�>6KR��@
• HO�PRGHOR�KHWHURJpQHR�GH�7DQHVH�>7DQ��E@
• HO�PRGHOR�GLVWULEXLGR�GH�JUDQR�ILQR�GH�0DUX\DPD��+LURVH�	�.RQDJD\D��>0+.��@
• HO�PRGHOR�GH�LPSOHPHQWDFLyQ�GLVWULEXLGD�GH�%LDQFKLQL�	�%URZQ�>%L%��@
• HO�PRGHOR�GH�GHVFRPSRVLFLyQ�GH�$GDPLGLV�>$GD��D@�
• HO� PRGHOR� GH� $*3� GH� JUDQR� JUXHVR� GH� /LQ� HW� DO�� >/LQ��@� \� GH� %DUDJOLD� 	� 3HUHJR

>%D3��@
• HO�PRGHOR�UHJLRQDO�GH�6FKZHKP�>6FK��@�
• HO�PRGHOR�GH�$*�GLVWULEXLGRV�GH�$OED�\�7UR\D�>$OE��D@

(O�PRGHOR�GHQRPLQDGR�GH�SREODFLRQHV�HVWiWLFDV�VRODSDGDV�VLQ�PLJUDFLyQ�SRU�1RZRVWDZVNL
FRUUHVSRQGH�DO�PRGHOR�GH�JUDQR�ILQR�RULJLQDO�GH�5REHUWVRQ�>5RE��@�H�LQFOX\H�ODV�VLJXLHQWHV
SURSXHVWDV�

• HO� PRGHOR� GH� $*3� GH� JUDQR� ILQR� GH� 0�KOHQEHLQ� >0�K��@�� 0DQGHULFN� 	� 6SLHVVHQ
>0DQ��@�\�%DUDJOLD�	�3HUHJR�>%D3��@�

• HO�PRGHOR�GH�YHFLQGDGHV�GH�*RUJHV�6FKOHXWHU�>*RU��@�
• HO�PRGHOR�GH�SROLQL]DFLyQ�GH�*ROGEHUJ�>*RO��D@
• HO�PRGHOR�GH�$*3�GH�JUDQR�ILQR�GH�/LQ�HW�DO��>/LQ��@
• HO�PRGHOR�ORFDO�GH�6FKZHKP�>6FK��@�
• HO�PRGHOR�HVWRFiVWLFR�GH�7RPDVVLQL�>7RP��@��>7RP��@

/D�FDWHJRUtD�GH�$*�PDVLYDPHQWH�SDUDOHORV�LQFOX\H�D�ORV�PRGHORV��
• PRGHOR�PSG*$�GH�%DOXMD�>%DO��@��>%DO��D@
• HO�PRGHOR�GH�$*3�FHOXODUHV�GH�*RUGRQ�	�:KLWOH\�>*R:��@��7RPDVVLQL�>7RP��@�\

$OED�\�7UR\D�>$OE��D@
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(O� PRGHOR� GH� SREODFLRQHV� GLQiPLFDV�� FRQ� VRODSDPLHQWR� HV� UHFLHQWH� \� RULJLQDO� GH
1RZRVWDZVNL� 	� 3ROL� >.Z1��@�� >1RZ��D@�� >1RZ��E@�� >1R3��D@�� SRU� OR� FXDO� QR� H[LVWHQ
UHIHUHQFLDV�GLUHFWDV�VREUH�RWURV�PRGHORV�VLPLODUHV�

/D�FDWHJRUtD�GH�$*3�GH�HVWDGR�HVWDFLRQDULR�LQFOX\H�ODV�VLJXLHQWHV�SURSXHVWDV�
• HO�PRGHOR�GH�LVODV�GH�/HYLQH�>/HY��@��>/HY��@�
• HO�PRGHOR�PDHVWUR�HVFODYR�GH�'DYLGVRQ�\�5DVKHHG�>'D5��@
• HO�PRGHOR�KtEULGR�PXOWLSREODFLyQ��3+*$��GH�%HUJHU��%DUNDRXL�	�%Ul\V\�>%%%��@

/RV�HVIXHU]RV�SRU�GLVHxDU�$*�GHVRUGHQDGRV�SDUDOHORV�KDQ�VLGR�OLPLWDGRV��HQ�HVWD�OtQHD�GH
WUDEDMR�SXHGHQ�PHQFLRQDUVH��

• HO�PRGHOR�GH�GLVWULEXFLyQ�GH� OD�HYDOXDFLyQ�GH� OD� IXQFLyQ� GH� ILWQHVV� SURSXHVWR� SRU
*ROGEHUJ�>*RO��@

• HO�PRGHOR�GH�GLVWULEXFLyQ�GH�GDWRV�HQ�OD�IDVH�SULPRUGLDO�0HUNH�	�/DPRQW�>0H/��@
• HO� PRGHOR� IP*$� �IDVW� PHVVV\� JHQHWLF� $OJRULWKP�� SURSXHVWR� SRU� /DPRQW�� *DWHV� 	

0HUNOH�>/*0��@

/RV� PRGHORV� KtEULGRV� HQJOREDQ� D� DTXHOORV� TXH� FRPELQDQ� HQIRTXHV� \� HVWUDWHJLDV�
FRQMXQWDPHQWH�FRQ�ORV�TXH�FXHQWDQ�FRQ�RULJLQDOHV�SURSXHVWDV�TXH�D~Q�QR�KDQ�FRQVWLWXLGR
XQ�WySLFR�GH�LQYHVWLJDFLyQ�SRU�Vt�PLVPRV��'HQWUR�GH�HOORV�HV�SRVLEOH�LQFOXLU�D��

• HO�PRGHOR�GH�FRPXQLGDG�GH�*ROGEHUJ�>*RO��D@
• ORV�PRGHORV�GH�$*�FRRSHUDWLYRV�GH�$GDPLGLV�>$G3��@��>$GD��@�\�9HQNDWHVZDUDQ�

2EUDGRYLF�	�5DJKDYHQGUD�>925��@
• HO� PRGHOR� GLVWULEXLGR� MHUiUTXLFR� FRQ� PHWD�RSWLPL]DFLyQ� GH� SDUiPHWURV� GH

0DVDND]X�HW�DO��>0DV��@
• HO� PRGHOR� GH� RUJDQL]DFLyQ� HQ� FOXVWHUV� GHQRPLQDGR� PRGHOR� GH� LPSOHPHQWDFLyQ

VHPLGLVWULEXLGR�GH�%LDQFKLQL�	�%URZQ�>%L%��@
• HO� PRGHOR� GLVWULEXLGR� FRQ� VHFFLRQHV� FRPSDUWLGDV� GH� +LUR\DVX�� 0LNL� 	� :DWDQDEH

>+0:��@�
• ORV�GHQRPLQDGRV�PRGHORV�MHUiUTXLFRV�SRU�&DQW~�3D]�>&D3��F@

'H� DFXHUGR� D� OD� HQXPHUDFLyQ� SUHFHGHQWH�� HV� FODUR� TXH� OD� SURSXHVWD� GH� XQLILFDFLyQ� GH
WHUPLQRORJtDV�\�WD[RQRPtDV�GH�PRGHORV�GH�DOJRULWPRV�JHQpWLFRV�SDUDOHORV�FRQVWLWX\H� XQD
QHFHVLGDG� LPSRUWDQWH� SDUD� OD� FRPXQLGDG� FLHQWtILFD� LQWHUHVDGD� HQ� HVWH� WHPD� GH
LQYHVWLJDFLyQ�
/D�DOWHUQDWLYD�GH�HQIRTXHV�HV�YDULDGD��\�GHWHUPLQDU�HO�PRGHOR�DGHFXDGR�SDUD�OD�UHVROXFLyQ
GH�XQ�GHWHUPLQDGR�SUREOHPD�GH�E~VTXHGD�X�RSWLPL]DFLyQ�QR�VHUi�WDUHD�VHQFLOOD�VLQ�WHQHU
XQ�SDQRUDPD�GH�ODV�FDUDFWHUtVWLFDV�GH�ORV�PRGHORV��VXV�SDUWLFXODULGDGHV�GH�LPSOHPHQWDFLyQ
\�ODV�YHQWDMDV�\�GHVYHQWDMDV�UHVSHFWR�D�ORV�UHVWDQWHV�HQIRTXHV�

(Q�WDO�VHQWLGR��OD�LQWHQFLyQ�GH�HVWH�WUDEDMR�HV�SUHVHQWDU�ODV�SURSXHVWDV�UHDOL]DGDV�D�OR�ODUJR
GHO�SHUtRGR�GH�LQYHVWLJDFLyQ�HQ�HO�iUHD�GH�$*3��UHVXPLHQGR�ORV�GHWDOOHV�SULQFLSDOHV�GH�ORV
DUWtFXORV��WH[WRV�\�UHVHxDV�GLVSRQLEOHV�
&RPSOHPHQWDQGR�HO�WUDEDMR�GH�FDWHJRUL]DFLyQ�GH�1RZRVWDZVNL�	�3ROL��HVWH�FDStWXOR�UH~QH
ORV�PRGHORV�PiV�UHOHYDQWHV�GH�$*3� \� ODV� HQPDUFD� GHQWUR� GH� OD� SURSXHVWD� GH� WD[RQRPtD
XQLILFDGD�
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*ORVDULR

$�FRQWLQXDFLyQ�VH�GHVFULEHQ�GH�PRGR�JHQHUDO�DEUHYLDWXUDV�XWLOL]DGDV�D�OR�ODUJR�GHO�DUWtFXOR�
DVt�FRPR�WpUPLQRV�SURSLRV�GHO�YRFDEXODULR�GH�OD�FRPSXWDFLyQ�HYROXWLYD�TXH�SXHGHQ�UHVXOWDU
H[WUDxRV�DO�OHFWRU�

$* ��$OJRULWPR�V��*HQpWLFR�V�

$*3 ��$OJRULWPR�V��*HQpWLFR�V��3DUDOHOR�V�

'HPH� ��WpUPLQR�XWLOL]DGR�SDUD�GHVLJQDU�XQD�VXESREODFLyQ�TXH�HYROXFLRQD
VHPL�LQGHSHQGLHQWHPHQWH�GH�RWUDV�SREODFLRQHV�HQ�XQ�PRGHOR�PXOWLSREODFLRQDO�

����,/3 ��SUREOHPD�GH�3URJUDPDFLyQ�/LQHDO�(QWHUD�%RROHDQR��ODV�YDULDEOHV�VyOR�SXHGHQ
��WRPDU�ORV�YDORUHV���y���

3REODFLyQ�SDQPtFWLFD� ��SREODFLyQ�HQ�OD�FXDO�WRGRV�\�FDGD�XQR�GH�ORV�LQGLYLGXRV�WLHQH�XQD
��SUREDELOLGDG�QR�QXOD�GH�LQWHUDFWXDU�FRQ�FXDOTXLHU�RWUR�

763� ��7UDYHOLQJ�6DOHVPDQ�3UREOHP��SUREOHPD�GH�RSWLPL]DFLyQ�FOiVLFR�TXH�FRQVLVWH�HQ
���KDOODU�XQ�JUDIR�GH�FXEULPLHQWR�GH�FRVWR�PtQLPR�

)XQFLyQ�GH�ILWQHVV� ��IXQFLyQ�TXH�SHUPLWH�HYDOXDU�HO�JUDGR�GH�DGDSWDFLyQ�GH�XQ
��LQGLYLGXR��WRPDQGR�HQ�FXHQWD�TXH�WDQ�EXHQD�VROXFLyQ�HV�DO
��SUREOHPD�GH�RSWLPL]DFLyQ�TXH�VH�LQWHQWD�UHVROYHU�
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5HIHUHQFLDV�ELEOLRJUiILFDV

>$E$��@� $�3DUDOOHO�*HQHWLF�$OJRULWKP�IRU�6ROYLQJ�WKH�6FKRRO�7LPHWDEOLQJ�3UREOHP
'��$EUDPVRQ��-��$EHOD
3URFHHGLQJV� RI� WKH� ��WK� $XVWUDOLDQ� &RPSXWHU� 6FLHQFH� &RQIHUHQFH�� ����� �
9RO�����SS������

>$&7��D@� 1XPHULFDO�DQG�5HDO�7LPH�$QDO\VLV�RI�3DUDOOHO�'LVWULEXWHG�*$V�ZLWK
6WUXFWXUHG�DQG�3DQPLFWLF�3RSXODWLRQV�
(QULTXH�$OED��&DUORV�&RWWD��-RVH�0�7UR\D�
3URFHHGLQJV�RI�WKH�,(((�&RQIHUHQFH�RQ�(YROXWLRQDU\�&RPSXWLQJ��&(&��
9ROXPH����,(((�3UHVV��SS�����������������

>$&7��E@� (QWURSLF�DQG�5HDO�7LPH�$QDO\VLV�RI�WKH�6HDUFK�ZLWK�3DQPLFWLF��6WUXFWXUHG�
DQG�3DUDOOHO�'LVWULEXWHG�*HQHWLF�$OJRULWKPV�
(QULTXH�$OED��&DUORV�&RWWD��-RVH�0�7UR\D�
3URFHHGLQJV� RI� WKH� *(&&2�� :�� %DQ]KDI� HW� DO�� �HGV���� 0RUJDQ� .DXIPDQQ�
SS������������
/&&�7HFKQLFDO�5HSRUW�,7,������������

>$GD��D@� 3DUDOOHO�(YROXWLRQDU\�$OJRULWKPV��$�5HYLHZ�
3��$GDPLGLV
+(5&0$
���� �WK� +HOOHQLF�(XURSHDQ� &RQIHUHQFH� RQ� &RPSXWHU� 0DWKHPDWLFV
DQG�LWV�$SSOLFDWLRQV��$WHQDV��*UHFLD�������
KWWS���DHWRV�LW�WHLWKH�JU�aDGDPLGLV�3DSHUV�+(5&0$���SV�J]

>$GD��E@� 5HYLHZ�RI�3DUDOOHO�*HQHWLF�$OJRULWKPV�%LEOLRJUDSK\
3��$GDPLGLV
7HFKQLFDO�5HSRUW��������$XWRPDWLRQ�	�5RERWLFV�/DE���'HSW��RI�(OHFWULFDO�	
&RPSXWHU�(QJ���$ULVWRWOH�8QLY��RI�7KHVVDORQLNL��*UHFLD�

>$GD��@� ,PSURYLQJ�WKH�SHUIRUPDQFH�RI�3DUDOOHO�*HQHWLF�$OJRULWKPV�ZLWK�&R�
RSHDUWLQJ�3RSXODWLRQV�ZLWK�'LIIHUHQW�(YROXWLRQ�EHKDYLRU
3��$GDPLGLV
3K�'�� 7KHVLV�� 'HSW�� RI� (OHFWULFDO� DQG� &RPSXWHU� (QJ��� $ULVWRWOH� 8QLY�� RI
7KHVVDORQLNL��*UHFLD������

>$G3��@� &R�RSHUDWLQJ�3RSXODWLRQV�ZLWK�'LIIHUHQW�(YROXWLRQ�%HKDYLRU
3URFHHGLQJV� RI� ����� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (YROXWLRQDU\
&RPSXWDWLRQ��,&(&
�����S�����������1DJR\D��-DSDQL�������
3��$GDPLGLV��9��3HWULGLV

>$.3��@� $GYDQFHG�PHWKRGV�IRU�HYROXWLRQDU\�RSWLPLVDWLRQ�
3��$GDPLGLV��6��.D]DUOLV��9��3HWULGLV
/66
�����WK�,)$&�,)256�,0$&6�,),3�6\PSRVLXP�RQ�/DUJH�6FDOH�6\VWHPV�
7KHRU\�DQG�$SSOLFDWLRQV��8QLYHUVLW\�RI�3DWUDV��*UHFLD������

>$O7��D@� $�6XUYH\�RI�'LVWULEXWHG�*HQHWLF�$OJRULWKPV�
(QULTXH�$OED��-RVH�0�7UR\D�
&RPSOH[LW\�������SS������������

>$O7��E@� $Q�$QDO\VLV�RI�6\QFKURQRXV�DQG�$V\QFKURQRXV�3DUDOOHO�'LVWULEXWHG�*HQHWLF
$OJRULWKPV�ZLWK�6WUXFWXUHG�DQG�3DQPLFWLF�,VODQGV
(��$OED��-��0��7UR\D�
3URFHHGLQJV�RI�WKH���WK�,336�63'3���:RUNVKRSV�+HOG�LQ�&RQMXQFWLRQ�ZLWK
WKH���UG�,QWHUQDWLRQDO�3DUDOOHO�3URFHVVLQJ�6\PSRVLXP�DQG���WK�6\PSRVLXP
RQ�3DUDOOHO�DQG�'LVWULEXWHG�3URFHVVLQJ

>$O7��@� $QDO\]LQJ�6\QFKURQRXV�DQG�$V\QFKURQRXV�3DUDOOHO�'LVWULEXWHG�*HQHWLF
$OJRULWKPV
(QULTXH�$OED��-RVH�0�7UR\D�
)XWXUH�*HQHUDWLRQ�&RPSXWHU�6\VWHPV��������SS�����������(QHUR������
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>$03��@� 3DUDOOHOLVDWLRQ�RI�D�*HQHWLF�$OJRULWKP�IRU�WKH�&RPSXWDWLRQ�RI�(IILFLHQW�7UDLQ
6FKHGXOHV
'��$EUDPVRQ��*��0LOOV��6��3HUNLQV
3URFHHGLQJV� RI� ����� 3DUDOOHO� &RPSXWLQJ� DQG� 7UDQVSXWHUV� &RQIHUHQFH�
%ULVEDQH��1RY��������SS������������,26�3UHVV�

>%DO��D@� 6WUXFWXUH�DQG�3HUIRUPDQFH�RI�)LQH�*UDLQ�3DUDOOHOLVP�LQ�*HQHWLF�6HDUFK�
6��%DOXMD�
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� �,&*$����� 0RUJDQ
.DXIPDQQ�3XEOLVKHUV��6DQ�0DWHR��&$���SS����������������

>%DO��E@� $�3DUDOOHO�*HQHWLF�$OJRULWKPV��3UHPDWXUH�&RQYHUJHQFH�DQG�WKH�Q&8%(
$NDUWKLN�%DODNULVKQDQ
$&RPV����[�7HUP�3URMHFW��6SULQJ�����

>%%%��@� $�3DUDOOHO�+\EULG�*HQHWLF�$OJRULWKP�IRU�WKH�9HKLFOH�5RXWLQJ�3UREOHP�ZLWK
7LPH�:LQGRZV
-HDQ�%HUJHU��0RKDPHG�%DUNDRXL��2OOL�%Ul\V\
:RUNLQJ�SDSHU��'HIHQVH�5HVHDUFK�(VWDEOLVKPHQW�9DOFDUWLHU��&DQDGD�������

>%HW��@� &RPSDULVRQ�RI�JHQHWLF�DOJRULWKPV�DQG�JUDGLHQW�EDVHG�RSWLPL]HUV�RQ
SDUDOOHO�SURFHVVRUV���(IILFLHQF\�RI�XVH�RI�SUHFHVVLQJ�FDSDFLW\
$��'��%HWKNH
7HFKQLFDO�5HSRUW�1R������$QQ�$UERU��8QLYHUVLW\�RI�0LFKLJDQ�
&LWDGR�HQ�>&D3��F@

>%LD��@ &RPELQLQJ�'LVWULEXWHG�3RSXODWLRQV�DQG�3HULRGLF�&HQWUDOL]HG�6HOHFWLRQV�LQ
&RDUVH�*UDLQ�3DUDOOHO�*HQHWLF�$OJRULWKPV
5��%LDQFKLQL��&��0��%URZQ��0��&LHUQLDN��	�:��0HLUD��-U�
3URFHHGLQJV� RI� WKH� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� $UWLILFLDO� 1HXUDO� 1HWZRUNV
DQG�*HQHWLF�$OJRULWKPV�����$SULO������

>%L%��@� 3DUDOOHO�*HQHWLF�$OJRULWKPV�RQ�'LVWULEXWHG�0HPRU\�$UFKLWHFWXUHV
5��%LDQFKLQL��&��0��%URZQ�
7HFKQLFDO� 5HSRUW� ����� 8QLYHUVLW\� RI� 5RFKHVWHU�� &RPSXWHU� 6FLHQFH
'HSDUWPHQW�������

>%RV��@� 0DWKHPDWLFDO�RSWLPL]DWLRQ��DUH�WKHUH�DEVWUDFW�OLPLWV�RQ�QDWXUDO�VHOHFWLRQ"
:��%RVVHUW
0DWKHPDWLFDO� &KDOOHQJHV� WR� WKH� 1HR�'DUZLQLDQ� LQWHSUHWDWLRQ� RI� HYROXWLRQ�
:LVWDU�,QVW��3UHVV�����SS��������������
&LWDGR�HQ�>&D3��F@

>%UD��@� 2Q�VROYLQJ�WUDYHOOLQJ�VDOHVPDQ�SUREOHPV�E\�JHQHWLF�DOJRULWKPV
+��%UDXQ
3DUDOOHO�3UREOHP�6ROYLQJ�IURP�1DWXUH��3URFHHGLQJV�RI��VW�:RUNVKRS������
9ROXPH� ���� RI� /HFWXUH� 1RWHV� LQ� &RPSXWHU� 6FLHQFH�� SS�� ���������
6SULQJHU�9HUODJ�������

>%D3��@� 3DUDOOHO�*HQHWLF�$OJRULWKPV�IRU�+\SHUFXEH�0DFKLQH
5��%DUDJOLD��5��3HUHJR
3URFHHGLQJV� RI� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� IRU� 9HFWRU� DQG� 3DUDOOHO
3URFHVVLQJ� �� 9(&3$5� ���� 3RUWR�� 3RUWXJDO�� -XQH�� ������ ������� ������ SS�
��������
/HFWXUH�1RWHV�,Q�&RPSXWHU�6FLHQFH�������6SULQJHU��SS����������������

>&D3��D@� $�6XPPDU\�RI�5HVHDUFK�LQ�3DUDOOHO�*HQHWLF�$OJRULWKP
(��&DQWX�3D]
,OOLQRLV�*HQHWLF�$OJRULWKPV�/DERUDWRU\��(QHUR������
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>&D3��E@� 'HVLJQLQJ�HIILFLHQW�PDVWHU�VODYH�SDUDOOHO�JHQHWLF�DOJRULWKPV�
(��&DQW~�3D]�
*HQHWLF� 3URJUDPPLQJ�� 3URFHHGLQJV� RI� WKH� 7KLUG� $QQXDO� &RQIHUHQFH�� �SS�
������6DQ�)UDQFLVFR��&$��0RUJDQ�.DXIPDQQL�������

>&D3��@� 2Q�WKH�VFDODELOLW\�RI�SDUDOOHO�JHQHWLF�DOJRULWKPV�
(��&DQW~�3D]��'��*ROGEHUJ
(YROXWLRQDU\�&RPSXWDWLRQ����������������������

>&D3��D@� 0DUNRY�FKDLQ�PRGHOV�RI�SDUDOOHO�JHQHWLF�DOJRULWKPV�
(��&DQW~�3D]
,(((�7UDQVDFWLRQV�RQ�(YROXWLRQDU\�&RPSXWDWLRQ��������������������

>&D3��E@� 6HOHFWLRQ�LQWHQVLW\�LQ�JHQHWLF�DOJRULWKPV�ZLWK�JHQHUDWLRQ�JDSV�
(��&DQW~�3D]
*(&&2������� 3URFHHGLQJV� RI� WKH� *HQHWLF� DQG� (YROXWLRQDU\� &RPSXWDWLRQ
&RQIHUHQFH��SS�����������6DQ�)UDQFLVFR��&$��0RUJDQ�.DXIPDQQ������

>&D3��F@ (IILFLHQW�DQG�$FFXUDWH�3DUDOOHO�*HQHWLF�$OJRULWKPV
(��&DQW~�3D]
.OXZHU�$FDGHPLF�3XEOLVKHUV������

>&D3��@� 0LJUDWLRQ�SROLFLHV��VHOHFWLRQ�SUHVVXUH��DQG�SDUDOOHO�HYROXWLRQDU\�DOJRULWKPV�
(��&DQW~�3D]
-RXUQDO�RI�+HXULVWLFV����������������������

>&RK��@� -��3��&RKRRQ��6��8��+HGJH��:��1��0DUWLQ��DQG�'��6��5LFKDUGV
3XQFWXDWHG�(TXLOLEULD��$�3DUDOOHO�*HQHWLF�$OJRULWKP�
3URFHHGLQJV�RI�WKH�6HFRQG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�*HQHWLF�$OJRULWKPV�
SS����������������

>'D5��@� (IIHFW�RI�*OREDO�3DUDOOHOLVP�RQ�WKH�%HKDYLRU�RI�D�6WHDG\�6WDWH�*HQHWLF
$OJRULWKP�IRU�'HVLJQ�2SWLPL]DWLRQ
%��'DYLVRQ��.��5DVKHHG
3URFHHGLQJV� RI� WKH� &RQJUHVV� RI� (YROXWLRQDU\� &RPSXWDWLRQ� &(&��� S�� ����
����������

>'DY��@� +DQGERRN�RI�*HQHWLF�$OJRULWKPV
/��'DYLV�
9DQ�1RVWUDQG�5HLQKROG��1HZ�<RUN�������

�>'H-��@� .��'H�-RQJ�
$Q�DQDO\VLV�RI�WKH�EHKDYLRXU�RI�D�FODVV�RI�JHQHWLF�DGDSWLYH�V\VWHPV�
3K'�WKHVLV��8QLYHUVLW\�RI�0LFKLJDQ�
&LWDGR�HQ�>&D3��F@

>'HQ��@ 5HIHUHQFLD�GH�)UDQFLV�&ULFN�D�OD�GHQRPLQDGD�OH\�GH�2UJHO��FLWDGD�HQ�HO
WH[WR�GH�'DQLHO�&��'HQQHWW��(OERZ�5RRP���WKH�YDULHWLHV�RI� IUHH�ZLOO�ZRUWK
ZDQWLQJ��7KH�0,7�3UHVV������

>'RU��@� ,PSOLFLW�3DUDOOHOLVP�LQ�*HQHWLF�$OJRULWKPV
$��%HUWRQL��0��'RULJR
$UWLILFLDO�,QWHOOLJHQFH�����������������������

>)RJ��@� ,PSOHPHQWLQJ�WKH�*HQHWLF�$OJRULWKP�RQ�7UDQVSXWHU�%DVHG�3DUDOOHO
3URFHVVLQJ�6\VWHPV
7HUHQFH�)RJDUW\��5XQKH�+XDQJ
3DUDOOHO�3UREOHP�6ROYLQJ�IURP�1DWXUH�������SS����������

>*RO��D@� *HQHWLF�$OJRULWKPV�LQ�6HDUFK��2SWLPL]DWLRQ�DQG�0DFKLQH�/HDUQLQJ�
*��(��*ROGEHUJ
$GGLVRQ�:HVOH\��1HZ�<RUN�������
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>*RO��E@� 6L]LQJ�SRSXODWLRQV�IRU�VHULDO�DQG�SDUDOOHO�JHQHWLF�DOJRULWKPV�
'��(��*ROGEHUJ
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
������������
'LVSRQLEOH�FRPR�7&*$�5HSRUW�������

>*RO��@� 0HVV\�JHQHWLF�DOJRULWKPV��0RWLYDWLRQ��DQDO\VLV��DQG�ILUVW�UHVXOWV�
'��(��*ROGEHUJ��%��.RUE��DQG�.��'HE�
&RPSOH[�6\VWHPV�������������������

>*RU��@� $63$5$*26��$Q�DV\QFKURQRXV�SDUDOOHO�JHQHWLF�RSWLPL]DWLRQ�VWUDWHJ\�
0��*RUJHV�6FKOHXWHU
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
SS����������6DQ�0DWHR�&$��������0RUJDQ�.DXIPDQQ�

>*RU��@� 0��*RUJHV�6FKOHXWHU��([SOLFLW�SDUDOOHOLVP�RI�JHQHWLF�DOJRULWKPV�WKURXJK
SRSXODWLRQ�VWUXFWXUHV�
3URFHHGLQJV�RI��VW�3361
����SDJHV���������������

>*RU��@� &RPSDULVRQ�RI�/RFDO�0DWLQJ�6WUDWHJLHV�LQ�0DVVLYHO\�3DUDOOHO�*HQHWLF
$OJRULWKPV�
0DUWLQD�*RUJHV�6FKOHXWHU
3URFHHGLQJV�RI��QG�3361���������������

>*RO��@� 5DSLG��DFFXUDWH�RSWLPL]DWLRQ�RI�GLFXOW�SUREOHPV�XVLQJ�IDVW�PHVV\�JHQHWLF
DOJRULWKPV�
'��*ROGEHUJ��.��'HE��+��.DUJXSWD��	�*��+DULN�
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
SS���������0RUJDQ�.DXIIPDQ�&$�������
'LVSRQLEOH�FRPR�,OOL*$/�5HSRUW�������

>*RU��@� $VSDUDJRV���DQG�WKH�WUDYHOLQJ�VDOHVPDQ�SUREOHP��
0��*RUJHV�6FKOHXWHU
3URFHHGLQJV� RI� ����� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (YROXWLRQDU\
&RPSXWDWLRQ��SS�����������,(((��$EULO�����

>*RU��@� $�&RPSDUDWLYH�6WXG\�RI�*OREDO�DQG�/RFDO�6HOHFWLRQ�LQ�(YROXWLRQ�6WUDWHJLHV
0DUWLQD�*RUJHV�6FKOHXWHU
3DUDOOHO�3UREOHP�6ROYLQJ�IURP�1DWXUH�^3361�9`�SS����������������

>*R:��@� 6HULDO�DQG�3DUDOOHO�*HQHWLF�$OJRULWKPV�DV�)XQFWLRQ�2SWLPL]HUV
9��*RUGRQ��'��:KLWOH\
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
.DXIIPDQ�&$��SS����������������

�>*UH��@� 3DUDOOHO�DGDSWLYH�DOJRULWKPV�IRU�IXQFWLRQ�RSWLPL]DWLRQ�
-RKQ�-��*UHIHQVWHWWH
7HFKQLFDO� 5HSRUW� &6�������� &RPSXWHU� 6FLHQFH� 'HSDUWPHQW�� 9DQGHUELOW
8QLYHUVLW\��1DVKYLOOH��71������
&LWDGR�HQ�>*RO��D@�

>*UH��@� +RZ�JHQHWLF�DOJRULWKPV�ZRUN��$�FULWLFDO�ORRN�DW�LPSOLFLW�SDUDOOHOLVP�
-��*UHIHQVWHWWH�\�-��%DNHU
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
6DQ�0DWHR�������0RUJDQ�.DXIPDQQ��������

>*UH��@� &RQGLWLRQV�IRU�LPSOLFLW�SDUDOOHOLVP�
-��*UHIHQVWHWWH
)RXQGDWLRQV� RI� *HQHWLF� $OJRULWKPV�� *�-�(�� 5DZOLQV� �(G���� 6DQ� 0DWHR�� &$�
0RUJDQ�.DXIPDQQ�
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>*UH��@� 5RERW�/HDUQLQJ�:LWK�3DUDOOHO�*HQHWLF�$OJRULWKPV�2QQHWZRUNHG�&RPSXWHUV
-RKQ�-��*UHIHQVWHWWH
3URFHHGLQJV�RI� WKH�6XPPHU�&RPSXWHU�6LPXODWLRQ�&RQIHUHQFH��6&6&� 
����
6RFLHW\�IRU�&RPSXWHU�6LPXODWLRQ��2WWDZD��2QWDULR��&DQDGD�������

>*UR��@� &RPSXWHU�VLPXODWLRQV�RI�JHQHWLF�DGDSWDWLRQ��3DUDOOHO�6XEFRPSRQHQW
,QWHUDFWLRQ�LQ�D�0XOWLORFXV�0RGHO
3��*URVVR
3K'�WKHVLV��8QLYHUVLW\�RI�0LFKLJDQ�������
&LWDGR�HQ�>&D3��F@�

>+DU��@� $QDO\VLV�RI�WKH�1XPHULFDO�(IIHFWV�RI�3DUDOOHOLVP�RQ�D�3DUDOOHO�*HQHWLF
$OJRULWKP
:��+DUW��6��%DGHQ���5��%HOHZ��6��.RKQ
3URFHHGLQJV� RI� WKH� ��WK� ,QWHUQDWLRQDO� 3DUDOOHO� 3URFHVVLQJ� 6\PSRVLXP�� SS�
�������������

>+0:��@� 7��+LUR\DVX��0��0LNL��6��:DWDQDEH
'LVWULEXWHG� *HQHWLF� $OJRULWKPV� ZLWK� D� 1HZ� 6KDULQJ� $SSURDFK� LQ
0XOWLREMHFWLYH�2SWLPL]DWLRQ�3UREOHPV�
,(((� 3URFHHGLQJV� RI� WKH� ����� &RQJUHVV� RQ� (YROXWLRQDU\� &RPSXWDWLRQ�
SS�������������

>+RO��@� $�XQLYHUVDO�FRPSXWHU�FDSDEOH�RI�H[HFXWLQJ�DQ�DUELWUDU\�QXPEHU�RI
VXESURJUDPV�VLPXOWDQHRXVO\�
-��+��+ROODQG
3URFHHGLQJV�RI�WKH�(DVWHUQ�-RLQW�&RPSXWHU�&RQIHUHQFH��������SS����������
&LWDGR�HQ�>*RO��D@

>+RO��@ ,WHUDWLYH�FLUFXLW�FRPSXWHUV
-��+��+ROODQG
3URFHHGLQJV� RI� WKH� ����� :HVWHUQ� -RLQW� &RPSXWHU� &RQIHUHQFH�� ������ SS�
��������
&LWDGR�HQ�>*RO��D@

>+RO��@ 2XWOLQH�IRU�D�ORJLFDO�WKHRU\�RI�DGDSWLYH�V\VWHPV
-��+��+ROODQG
-RXUQDO�RI�WKH�$VVRFLDWLRQ�IRU�&RPSXWHU�0DFKLQHU\�����������SS��������
&LWDGR�HQ�>*RO��D@

>+RO��@� $GDSWLRQ�LQ�1DWXUDO�DQG�$UWLILFLDO�6\VWHPV
-��+��+ROODQG�
8QLYHULW\�RI�0LFKLJDQ�3UHVV��$QQ�$UERU�������
&LWDGR�HQ�>*RO��D@

>.Z1��@� 7KH�6HDUFK�(QJLQH�IRU�,QIRUPDWLRQ�6\VWHPV�%DVHG�RQ�3DUDOOHO�*HQHWLF
$OJRULWKP
+��.ZDVQLFND��0��1RZRVWDZVNL
3URFHHGLQJV� RI� WKH� �QG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� 3DUDOOHO� 3URFHVVLEJ� 	
$SSOLHG�0DWKHPDWLFV��SS�����������&]HVWRFKRZD������

>/HY��@� $�*HQHWLF�$OJRULWKP�)RU�7KH�6HW�3DUWLWLRQLQJ�3UREOHP
'��/HYLQH
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
6DQ�0DWHR��0RUJDQ�.DXIPDQQ��������SS���������

>/HY��@� $�3DUDOOHO�*HQHWLF�$OJRULWKP�IRU�WKH�6HW�3DUWLWLRQLQJ�3UREOHP�
'��/HYLQH�
3K'�7KHVLV��,OOLQRLV�,QVWLWXWH�RI�7HFKQRORJ\�������



����� � ���	�
� �������� �	����������� ���	�����������	���	��� ��� ��
!"�#���$�%� !&���'��)(���*�+������,�-� ��./�#��� ���+��
!"�	�
� ��0���0�1� 2���*� !3�+���54%��	�
!6� �'�	�

30

>/*0��@ $�03,�,PSOHPHQWDWLRQ�RI�WKH�)DVW�0HVV\�*HQHWLF�$OJRULWKP
*DU\�/DPRQW��*HRUJH�*DWHV�	�/DXUHQFH�0HUNOH
3URFHHGLQJV� RI� WKH� ,QWHO� 6XSHUFRPSXWHU� 8VHUV� *URXS� &RQIHUHQFH
�,68*
����������

>/*0��@� 6FDODELOLW\�RI�D�03,�%DVHG�)DVW�0HVV\�*HQHWLF�$OJRULWKP
*DU\�/DPRQW��*HRUJH�*DWHV�	�/DXUHQFH�0HUNOH
3URFHHGLQJV�RI�$&0�6\PSRVLXP�RQ�$SSOLHG�&RPSXWLQJ��6$&
����������

>/LQ��@� &RDUVH�*UDLQ�3DUDOOHO�*HQHWLF�$OJRULWKPV��&DWHJRUL]DWLRQ�DQG�1HZ
$SSURDFK
/LQ�6�&���3XQFK�,,,�:�)���*RRGPDQ�(�'�
3URFHHGLQJV�RI�WKH�6L[WK�,(((�3DUDOOHO�	�'LVWULEXWHG�3URFHVVLQJ��,(((�3UHVV�
SS�������������

>0DQ��@� )LQH�*UDLQHG�3DUDOOHO�*HQHWLF�$OJRULWKPV
%HUQDUG�0DQGHULFN��3LHW�6SLHVVHQV
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
SS����������������

>0DV��@� $�&RRSHUDWLYH�6HDUFK�6WUDWHJ\�8VLQJ�+LHUDUFKLFDO�*HQHWLF�$OJRULWKPV�DQG
,WV�,PSOHPHQWDWLRQ�RQ�WKH�81,;�1HWZRUN
7DNDKDVKL�0DVDND]X��0XQHWRPR�0DVDKDUX��7DNDL�<RVKLDNL��6DWR�<RVKLKDUX
,36-�6,*1RWHV�&RQWHQWV�$UWLILFDO�,QWHOOLJHQFH�1R����

>0H/��@� &RPSDULVRQ�RI�3DUDOOHO�0HVV\�*HQHWLF�$OJRULWKPV�'DWD�'LVWULEXWLRQ
6WUDWHJLHV
/DXUHQFH�0HUNOH��*DU\�/DPRQW
3URFHHGLQJV� RI� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�� SS�
��������������

>0+.��@� $�)LQH�*UDLQHG�3DUDOOHO�*HQHWLF�$OJRULWKP�IRU�'LVWULEXWHG�3DUDOOHO�6\VWHPV
7��0DUX\DPD��7��+LURVH��$��.RQDJD\D�
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
0RUJDQ�.DXIPDQQ�&$��SS���������������

>076��@� $Q�(IILFLHQW�0LJUDWLRQ�6FKHPH�IRU�6XESRSXODWLRQ�%DVHG�$V\QFKURQRXVO\
3DUDOOHO�*HQHWLF�$OJRULWKPV
0��0XQHWRPR��<��7DNDL��<��6DWR
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
.DXIIPDQ�&$��������SS������

>0�K��@� (YROXWLRQ�DOJRULWKPV�LQ�FRPELQDWRULDO�RSWLPL]DWLRQ�
+��0�KOHQEHLQ��0��*RUJHV�6FKOHXWHU��DQG�2��.UDPHU�
3DUDOOHO�&RPSXWDWLRQV�����SS��������������

>0�K��@� +��0XKOHQEHLQ�
3DUDOOHO� JHQHWLF� DOJRULWKPV�� SRSXODWLRQ� JHQHWLF� DQG� FRPELQDWRULDO
RSWLPL]DWLRQ�
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
SS����������$UOLQJWRQ�������

>0�K��@� (YROXWLRQ�LQ�7LPH�DQG�6SDFH���7KH�3DUDOOHO�*HQHWLF�$OJRULWKP
+HLQ]�0�KOHQEHLQ
)RXQGDWLRQV�RI�*HQHWLF�$OJRULWKPV��0RUJDQ�.DXIPDQ��SS����������������

>1R3��D@� '\QDPLF�'HPHV�3DUDOOHO�*HQHWLF�$OJRULWKP
0DULXV]�1RZRVWDZVNL��5LFFDUGR�3ROL
3URFHHGLQJV� RI� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� .QRZOHGJH�EDVHG
,QWHOOLJHQW� ,QIRUPDWLRQ� (QJLQHHULQJ� 6\VWHPV� .(6
��� �$GHODLGH�� 6RXWK
$XVWUDOLD�����$XJXVW�����6HSWHPEHU�������
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>1R3��E@� 3DUDOOHO�*HQHWLF�$OJRULWKPV�7D[RQRP\
0DULXV]�1RZRVWDZVNL��5LFFDUGR�3ROL
3URFHHGLQJV� RI� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� .QRZOHGJH�EDVHG
,QWHOOLJHQW� ,QIRUPDWLRQ� (QJLQHHULQJ� 6\VWHPV� .(6
��� �$GHODLGH�� 6RXWK
$XVWUDOLD�����$XJXVW�����6HSWHPEHU�������

>1RZ��D@� 3DUDOOHO�*HQHWLF�$OJRULWKPV�LQ�*HRPHWU\�$WRPLF�&OXVWHU�2SWLPL]DWLRQ�DQG
2WKHUV�$SSOLFDWLRQV
0DULXV]�1RZRVWDZVNL
0�6�� WKHVLV�� 6FKRRO� RI� &RPSXWHU� 6FLHQFH�� 7KH� XQLYHUVLW\� RI� %LUPLQJKDP�
8.��6HWLHPEUH������

>1RZ��E@� 3DUDOOHO�*HQHWLF�$OJRULWKPV�DQG�6HTXHQFLQJ�2SWLPLVDWLRQ
0DULXV]�1RZRVWDZVNL
0LQL�SURMHFW�UHSRUW�������
2QOLQH��KWWS���PDUQL�RWDJR�DF�Q]�aPDULXV]�J]LSSHG�UHS�U�SV�J]�
FRQVXOWDGR�MXQLR�����

>3HW��@� *HQHWLF�$OJRULWKPV�DQG�WKHLU�LPSOHPHQWDWLRQ
&KULVLOD�%��3HWWH\��0LFKDHO�5��/HX]H��-RKQ�-��*UHIHQVWHWWH
3URFHHGLQJV�RI�WKH�6HFRQG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�*HQHWLF�$OJRULWKPV�
0RUJDQ�.DXIIPDQQ�3XEOLVKHUV��SS����������������

>3HW��@� $�7KHRUHWLFDO�,QYHVWLJDWLRQ�RI�D�3DUDOOHO�*HQHWLF�$OJRULWKP
&KULVLOD�%��3HWWH\��0LFKDHO�5��/HX]H
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
������SS���������,�������

>3XQ��@� )XUWKHU�5HVHDUFK�RQ�)HDWXUH�6HOHFWLRQ�DQG�&ODVVLILFDWLRQ�XVLQJ�*HQHWLF
$OJRULWKPV
:��3XQFK��(��*RRGPDQ��0��3HL��/��&KDL�6KXQ��3��+RYODQG��5��(QERG\
3URFHHGLQJV�)LIWK�,&*$��-XQLR�������SS���������

>5DV��@� *$'2��$�JHQHWLF�DOJRULWKP�IRU�FRQWLQXRXV�GHVLJQ�RSWLPL]DWLRQ
.KDOHG�5DVKHHG
7HFKQLFDO� 5HSRUW� '&6�75������ 'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH�� 5XWJHUV
8QLYHUVLW\��1HZ�%UXQVZLFN��1-��3K�'��������

>5RE��@� *��5REHUWVRQ
3DUDOOHO�,PSOHPHQWDWLRQ�RI�*HQHWLF�$OJRULWKPV�LQ�D�&ODVVLILHU�6\VWHP
3URFHHGLQJV�RI�WKH�6HFRQG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�*HQHWLF�$OJRULWKPV�
SS����������������

>6FK��@� 3DUDOOHO�3RSXODWLRQ�0RGHOV�IRU�*HQHWLF�$OJRULWKPV
0DUNXV�6FKZHKP
)RXQGDWLRQV� RI� *HQHWLF� $OJRULWKPV� :RUNVKRS� �)2*$���� 6DQ� 'LHJR�
&DOLIRUQLD�������

>6KR��@� 3DUDOOHO�*HQHWLF�$OJRULWKPV
5��6KRQNZLOHU�
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
.DXIIPDQ�&$��������SS������

>6SU��@� $�8QLILHG�0RGHO�RI�1RQ�3DQPLFWLF�3RSXODWLRQ�6WUXFWXUHV�LQ�(YROXWLRQDU\
$OJRULWKPV�
-��6SUDYH�
7HFKQLFDO�5HSRUW�,661�����������8QLYHUVLWlW�'RUWPXQG�������

>6WD��@� 2SWLPL]DWLRQ�8VLQJ�'LVWULEXWHG�*HQHWLF�$OJRULWKPV
7��6WDUNZHDWKHU��'��:KLWOH\��.��0DWKLDV
3DUDOOHO�3UREOHP�6ROYLQJ�IURP�1DWXUH��S�����������6SULQJHU�9HUODJ��%HUOLQ��
�����
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>7DQ��D@� 'LVWULEXWHG�*HQHWLF�$OJRULWKPV�IRU�)XQFWLRQ�2SWLPL]DWLRQ
5HLNR�7DQHVH
3K��'��7KHVLV��'HSDUWPHQW�RI�(OHFWULFDO�(QLQHHULQJ�DQG�&RPSXWHU�6FLHQFH�
8QLYHUVLW\�RI�0LFKLJDQ�������

>7DQ��E@� 'LVWULEXWHG�*HQHWLF�$OJRULWKPV
5HLNR�7DQHVH
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
.DXIIPDQ��6DQ�0DWHR��������SS���������

>7)*��@� )RUNLQJ�*$V��*$V�ZLWK�6HDUFK�6SDFH�'LYLVLRQ�6FKHPHV
6��7VXWVXL��<��)XMLPRWR��$��*KRVK
(YROXWLRQDU\�&RPSXWDWLRQ��0,7�3UHVV��9RO�����1R�����SS��������������

>7RP��D@� 0DVVLYHO\�SDUDOOHO�HYROXWLRQDU\�DOJRULWKPV
0��7RPDVVLQL
3URFHHGLQJV�RI�WKH��QG�&RQQHFWLRQ�0DFKLQH�8VHU�0HHWLQJ�������

>7RP��E@� 7KH�3DUDOOHO�*HQHWLF�&HOOXODU�$XWRPDWD��$SSOLFDWLRQ�WR�*OREDO�)XQFWLRQ
2SWLPL]DWLRQ
0��7RPDVVLQL
$UWLILFLDO�1HXUDO�1HWV�DQG�*HQHWLF�$OJRULWKPVSS����������������

>7RP��@� $�6XUYH\�RI�*HQHWLF�$OJRULWKPV�
0�7RPDVVLQL�
$QQXDO�5HYLHZV�RI�&RPSXWDWLRQDO�3K\VLFV��YROXPH�,,,��SS���������������
'LVSRQLEOH� FRPR� 7HFKQLFDO� 5HSRUW� �������� 'HSDUWPHQW� RI� &RPSXWHU
6FLHQFH�� 6ZLVV� )HGHUDO� ,QVWLWXWH� RI� 7HFKQRORJ\�� /DXVDQQH�� 6ZLW]HUODQG�
-XOLR�������

>7RP��@� 3DUDOOHO�DQG�'LVWULEXWHG�(YROXWLRQDU\�$OJRULWKPV��$�5HYLHZ
0��7RPDVVLQL
(YROXWLRQDU\� $OJRULWKPV� LQ� (QJLQHHULQJ� DQG� &RPSXWHU� 6FLHQFH�� SS�� ����
����������

>7V)��@ )RUNLQJ�*HQHWLF�$OJRULWKP�ZLWK�%ORFNLQJ�DQG�6KULQNLQJ�0RGHV��I*$�
6��7VXWVXL��<��)XMLPRWR
3URFHHGLQJV� RI� WKH� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKP
�,&*$���SS����������������

>7V)��@� ([WHQGHG�)RUNLQJ�*HQHWLF�$OJRULWKP�IRU�2UGHU�5HSUHVHQWDWLRQ��R�I*$�
6��7VXWVXL��<��)XMLPRWR
3URFHHGLQJV� RI� WKH� )LUVW� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� (YROXWLRQDU\
&RPSXWDWLRQ��,&(&
������9RO�����SS����������������

>925��@� &RRSHUDWLYH�*HQHWLF�$OJRULWKP�IRU�2SWLPL]DWLRQ�3UREOHPV�LQ�'LVWULEXWHG
&RPSXWHU�6\VWHPV
5��9HQNDWHVZDUDQ��=RUDQ�2EUDGRYL
F��&�6�5DJKDYHQGUD
3URFHHGLQJV�RI�WKH�6HFRQG�2QOLQH�:RUNVKRS�RQ�(YROXWLRQDU\�&RPSXWDWLRQ�
SS�������������

>:KL��@� 7KH�*(1,725�$OJRULWKP�DQG�6HOHFWLRQ�3UHVVXUH���:K\�5DQN�%DVHG
$OORFDWLRQ�RI�5HSURGXFWLYH�7ULDOV�LV�%HVW�
'��:KLWOH\�
3URFHHGLQJV� RI� WKH� 7KLUG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
.DXIIPDQ��6DQ�0DWHR��������SS���������

>:KL��@� *(1,725�,,��D�'LVWULEXWHG�*HQHWLF�$OJRULWKP�
'��:KLWOH\��7��6WDUNZHDWKHU�
-RXUQDO� RI� ([SHULPHQWDO� DQG� 7KHRUHWLFDO� $UWLILFLDO� ,QWHOOLJHQFH� ��� SS� ����
����������



����� � ���	�
� �������� �	����������� ���	�����������	���	��� ��� ��
!"�#���$�%� !&���'��)(���*�+������,�-� ��./�#��� ���+��
!"�	�
� ��0���0�1� 2���*� !3�+���54%��	�
!6� �'�	�

33

>:KL��@� &HOOXODU�*HQHWLF�$OJRULWKPV
'��:KLWOH\
3URFHHGLQJV� RI� WKH� )LIWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�
0RUJDQ�.DXIPDQQ��6DQ�0DWHR��������SS������

>:KL��@� 0HVV\�*HQHWLF�$OJRULWKPV�IRU�6XEVHW�)HDWXUH�6HOHFWLRQ�
'��:KLWOH\��5��%HYHULGJH��&��*XHUUD�DQG�&��*UDYHV�
,QWHUQDWLRQDO� &RQIHUHQFH� RQ� *HQHWLF� $OJRULWKPV�� 7�� %DHFN�� HG�� 0RUJDQ
.DXIPDQQ�������

>:KL��@� ,VODQG�0RGHO�JHQHWLF�$OJRULWKPV�DQG�/LQHDUO\�6HSDUDEOH�3UREOHPV
'DUUHOO�:KLWOH\��6RUD\D�%��5DQD��5REHUW�%��+HFNHQGRUQ
(YROXWLRQDU\�&RPSXWLQJ��$,6%�:RUNVKRS�������SS���������

>:KL��@� 7KH�,VODQG�0RGHO�*HQHWLF�$OJRULWKP��2Q�6HSDUDELOLW\��3RSXODWLRQ�6L]H�DQG
&RQYHUJHQFH�
'DUUHO�:KLWOH\��6RUD\D�5DQD��5REHUW�%�+HFNHQGRUQ�
6SHFLDO�,VVXH�RQ�(YROXWLRQDU\�&RPSXWLQJ�9ROXPH����1XPEHU����������SS�
�����

>:KL��D@� 5HSUHVHQWDWLRQ�,VVXHV�LQ�1HLJKERUKRRG�6HDUFK�DQG�(YROXWLRQDU\
$OJRULWKPV
'��:KLWOH\��6��5DQD��5��+HFNHQGRUQ
*HQHWLF�$OJRULWKPV�DQG�(YROXWLRQ�6WUDWHJLHV� LQ�(QJLQHHULQJ�DQG�&RPSXWHU
6FLHQFH��3S���������-RKQ�:LOH\�������

>:KL��E@� *(1,725��$�'LIIHUHQW�*HQHWLF�$OJRULWKP�
'��:KLWOH\��-��.DXWK�
7HFKQLFDO� 5HSRUW� &6��������� &RORUDGR� 6WDWH� 8QLYHUVLW\�� 'HSDUWPHQW� RI
&RPSXWHU�6FLHQFH��)RUW�&ROOLQV�������


