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(VWH WUDEDMR SUHVHQWD WUHV HMHUFLFLRV UHODFLRQDGRV FRQ OD FRQWURYHUVLD GHO SUHPLR DO ULHVJR� (Q HO SULPHU
HMHUFLFLR VH PXHVWUD TXH ORV PRGHORV GH FUDVK SURSXHVWRV HQ OD OLWHUDWXUD �5LHW] ������ \ 6DO\HU��������
HQ SULQFLSLR� QR VRQ LQFRQVLVWHQWHV FRQ ORV GDWRV� (Q HO VHJXQGR HMHUFLFLR VH UHVXHOYH HO PRGHOR
&�&$30 SDUD XQD UHSUHVHQWDFLyQ HVWDGtVWLFD GH OD VHULH GH FRQVXPR FRQVLVWHQWH FRQ ORV QRWRULRV FDP�
ELRV HQ OD SULPHUD DXWRFRUUHODFLyQ \ HQ OD YDULDQ]D GH OD WDVD GH FUHFLPLHQWR GHO FRQVXPR SHUFiSLWD� (Q
SDUWLFXODU� VH PXHVWUD TXH OD &RQWURYHUVLD GHO 3UHPLR DO 5LHVJR HV UREXVWD UHVSHFWR D WDOHV FRQVLGHUD�
FLRQHV� (O WHUFHU HMHUFLFLR PXHVWUD TXH ODV HVWLPDFLRQHV GH OD DYHUVLyQ UHODWLYD DO ULHVJR �55$� EDVDGDV
HQ *00 SUHVHQWDGDV HQ OD OLWHUDWXUD� SXHGHQ KDEHU VLGR REWHQLGDV FRQ YDORUHV GH 55$ OR VX¿FLHQWH�
PHQWH DOWRV FRPR SDUD UHVROYHU OD FRQWURYHUVLD GHO SUHPLR DO ULHVJR� GHELGR D VHVJRV GH PXHVWUD SHTXHxD�
(Q SDUWLFXODU� OD SUREDELOLGDG GH REWHQHU HVWLPDFLRQHV SXQWXDOHV PHQRUHV TXH GRV GHO FRH¿FLHQWH DYHU�
VLyQ DO ULHVJR HV PD\RU TXH ���� SDUD WRGRV ORV YDORUHV GH HVWH SDUiPHWUR QR PD\RUHV TXH GLH]� (Q
UHVXPHQ� R ELHQ OD FRQWURYHUVLD GHO SUHPLR DO ULHVJR HV UREXVWD D ODV FRQMHWXUDV DTXt FRQVLGHUDGDV� R OD
HYLGHQFLD SDUD ODV H[SOLFDFLRQHV DOWHUQDWLYDV HV LQVX¿FLHQWH�
3DODEUDV FODYHV� 3UHPLR DO 5LHVJR� 0RGHORV &�&$30� 6HVJR \ &XUWRVLV� *00�
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7KLV SDSHU SUHVHQWV WKUHH H[HUFLVHV DERXW WKH HTXLW\ SUHPLXP SX]]OH� 7KH ¿UVW H[HUFLVH VKRZV WKDW
WKH FUDVK PRGHOV GLVFXVVHG LQ WKH OLWHUDWXUH �5LHW]� ����� 6DO\HU� ����� DUH QRW UHMHFWHG E\ WKH GDWD� ,Q
WKH VHFRQG H[HUFLVH� WKH &�&$30 LV VROYHG IRU D VWDWLVWLFDO UHSUHVHQWDWLRQ RI SHU FDSLWD FRQVXPSWLRQ
JURZWK LQ WKH 8�6�$� FRQVLVWHQW ZLWK VWUXFWXUDO FKDQJHV LQ YDULDQFH DQG WKH ¿UVW DXWRFRUUHODWLRQ� 7KH
UHVXOWV DERXW HTXLW\ SUHPLXP� KRZHYHU� UHPDLQ XQVDWLVIDFWRU\� 7KH WKLUG H[HUFLVH VKRZV WKDW *00 HV�
WLPDWRUV IRU UHODWLYH ULVN DYHUVLRQ LQ WKH OLWHUDWXUH FRXOG EH REWDLQHG IURP ODUJHU WUXH YDOXHV �QHHGHG WR
H[SODLQ WKH HTXLW\ SUHPLXP� EHFDXVH 0RQWH &DUOR H[SHULPHQWV VXJJHVW WKDW WKH\ DUH GRZQ�ELDVHG LQ WKLV
� (O DXWRU DJUDGHFH ORV FRPHQWDULRV GH ORV SDUWLFLSDQWHV HQ ORV VHPLQDULRV GHO 'HSDUWDPHQWR GH (FRQRPtD GH OD
8QLYHUVLGDG GH &RQFHSFLyQ \ OD 8QLYHUVLGDG $OEHUWR +XUWDGR� \ GHO &RPLWp GH (YDOXDFLyQ GH 7HVLV GH OD 8QLYHUVL�
GDG GH &KLOH LQWHJUDGR SRU 5RGULJR )XHQWHV \ 6DOYDGRU =XULWD� 6H DJUDGHFH HQ IRUPD HVSHFLDO D 5yPXOR &KXPDFH�UR� TXLHQ HVWXYR D FDUJR GH GLULJLU OD WHVLV TXH GLR RULJHQ D HVWH WUDEDMR� 1DUD\DQD .RFKHUODNRWD PH HQYLy ORV GDWRV
GH UHWRUQRV GH DFWLYRV ¿QDQFLHURV \ FRQVXPR� 'RV iUELWURV DQyQLPRV FRQWULEX\HURQ VLJQL¿FDWLYDPHQWH D PHMRUDU OD
H[SRVLFLyQ H LQWHUSUHWDFLyQ GH ORV UHVXOWDGRV� 7RGRV ORV GDWRV \ FyGLJRV GH *$866 XVDGRV HQ HVWH WUDEDMR HVWiQ DGLVSRVLFLyQ GHO S~EOLFR TXH ORV VROLFLWH D FR\DU]XQ#WDPX�HGX�
2 'HSDUWDPHQW RI (FRQRPLFV� 7H[DV $	0 8QLYHUVLW\� FR\DU]XQ#WDPX�HGX�
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SDUWLFXODU IUDPHZRUN� ,Q SDUWLFXODU� WKH SUREDELOLW\ RI REWDLQLQJ SRLQW HVWLPDWLRQV RI WKH ULVN DYHUVLRQ
FRHI¿HFLHQW ORZHU WKDQ WZR LV JUHDWHU WKDQ ���� IRU DOO WKH YDOXHV RI WKLV FRHI¿FLHQW WKDW DUH QRW JUHDWHU
WKDQ WHQ�
.H\ZRUGV� (TXLW\ 3UHPLXP� &�&$30� 6NHZ� DQG .XUWRVLV 0RGHOV� *00��
,� ,1752'8&&,Ï1
(O &XDGUR 1r � PXHVWUD ODV PHGLDV GH OD WDVD GH LQWHUpV UHDO DQXDO OLEUH GH ULHVJR GH ((�88� \
HO SUHPLR DO ULHVJR PHGLGR FRPR HO UHWRUQR DQXDO UHDO GH ODV DFFLRQHV EXUViWLOHV PHQRV OD WDVD
OLEUH GH ULHVJR DQXDO UHDO SDUD HO SHUtRGR ���������� (Q HO &XDGUR 1r � WDPELpQ VH PXHVWUDQ
ODV SUHGLFFLRQHV GHO PRGHOR &�&$30 GHVFULWR HQ 0HKUD \ 3UHVFRWW ������ SDUD ODV PHGLDV
LQFRQGLFLRQDOHV GH DPEDV YDULDEOHV� /D GLIHUHQFLD HQWUH ODV SUHGLFFLRQHV GH HVWH WLSR GH PRGH�
ORV \ ORV GDWRV KDQ GDGR RULJHQ D OR TXH VH FRQRFH FRPR OD FRQWURYHUVLD GHO SUHPLR DO ULHVJR
�HTXLW\ SUHPLXP SX]]OH� \ OD FRQWURYHUVLD GH OD WDVD OLEUH GH ULHVJR �ULVN IUHH SX]]OH�� � &RPR
KD VLGR HQIDWL]DGR SRU .RFKHUODNRWD ������� DFWXDOPHQWH HVWDV FRQWURYHUVLDV VRQ OD HYLGHQFLD
PiV DPSOLDPHQWH GLIXQGLGD HQ FRQWUD GH ORV PRGHORV GH DJHQWH UHSUHVHQWDWLYR \ UHSUHVHQWDQ
LPSRUWDQWHV YDFtRV HQ HO DFWXDO HQWHQGLPLHQWR GH OD PDFURHFRQRPtD� OD FRQWURYHUVLD GH OD WDVD
OLEUH GH ULHVJR PXHVWUD TXH QR VDEHPRV SRUTXp ODV SHUVRQDV KDQ DKRUUDGR WDQWR GDGR OR EDMD
TXH KD VLGR OD WDVD GH LQWHUpV� HQ WDQWR TXH OD FRQWURYHUVLD GHO SUHPLR DO ULHVJR PXHVWUD TXH QR
VDEHPRV HQ TXp PHGLGD ORV LQGLYLGXRV VRQ DYHUVRV DO ULHVJR TXH UHSUHVHQWD LQYHUWLU HQ DFWLYRV
GH UHQWD LQFLHUWD FRPR ODV DFFLRQHV�
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3UHPLR�DO�5LHVJR/LEUH�GH�5LHVJR
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3UHPLR�DO�5LHVJR/LEUH�GH�5LHVJR

)XHQWH� (O PRGHOR &&$30 FRUUHVSRQGH D OD YHUVLyQ GH � HVWDGRV GH 0HKUD \ 3UHVFRWW ������� (O
IDFWRU GH GHVFXHQWR � KD VLGR ���� \ OD DYHUVLyQ UHODWLYD DO ULHVJR � HV LJXDO D �� /D EDVH GH GDWRV HV
OD PLVPD XVDGD SRU *URVVPDQ \ 6KLOOHU ������� /D WDVD OLEUH GH ULHVJR KD VLGR FDOFXODGD DQXDOL]DQGR \
FRORFDQGR HQ WpUPLQRV UHDOHV ORV UHWRUQRV QRPLQDOHV D �� \ �� GtDV GH GLVWLQWRV GRFXPHQWRV 7UHDVXU\
%LOOV \ 7UHDVXU\ &HUWL¿FDWHV� (O 3UHPLR DO 5LHVJR HV OD GLIHUHQFLD HQWUH HO UHWRUQR UHDO DQXDO GHO 6	3
��� \ OD /LEUH GH 5LHVJR� 3DUD PiV GHWDOOHV� YHU 0HKUD \ 3UHVFRWW ������� SiJLQD ��� \ .RFKHUODNRWD
������ SiJLQD ���

� (O &XDGUR 1r� HV VyOR VLPEyOLFR HQ HO VHQWLGR TXH ODV FRQWUDGLFFLRQHV HQWUH GDWRV \ WHRUtD DOOt LOXVWUDGDV VRQ
UREXVWDV D XQD VHULH GH JHQHUDOL]DFLRQHV DO 0RGHOR GH 0HKUD \ \ 3UHVFRWW ������� 9HU .RFKHUODNRWD �������
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/RV FDVL TXLQFH DxRV TXH VHSDUDQ OD SXEOLFDFLyQ GHO WUDEDMR GH0HKUD \ 3UHVFRWW ������ \ OD
UHDOL]DFLyQ GH HVWD WHVLV KDQ YLVWR DSDUHFHU XQD VHULH GH HVWXGLRV UHVSHFWR D HVWDV FRQWURYHUVLDV�
(VWRV WUDEDMRV PXHVWUDQ HQ TXp PHGLGD� ÀH[LELOL]DQGR HO PRGHOR GH 0HKUD \ 3UHVFRWW �������
HV SRVLEOH REWHQHU SUHGLFFLRQHV TXH VH DFHUTXHQ PiV D ORV GDWRV� VLQ HPEDUJR� FRPR VHxDOD
.RFKHUODNRWD ������� HVWRV HVIXHU]RV KDQ VLGR HVWpULOHV HQ HO VHQWLGR GH TXH D~Q QR WHQHPRV
XQD UHVSXHVWD VDWLVIDFWRULD GH SRU TXp HO SUHPLR DO ULHVJR HV WDQ DOWR��

(O WUDEDMR TXH VH SUHVHQWD D FRQWLQXDFLyQ VH WLWXOD ³6REUH OD &RQWURYHUVLD GHO 3UHPLR DO
5LHVJR´ SRUTXH SUHWHQGH VHU XQD FRQWULEXFLyQ HQ HO HQWHQGLPLHQWR GH GLVWLQWRV DVSHFWRV GH
HVWDV FRQWURYHUVLDV PHGLDQWH OD UHDOL]DFLyQ GH GRV HMHUFLFLRV TXH VH GHVFULEHQ EUHYHPHQWH D
FRQWLQXDFLyQ�

(O SULPHU \ VHJXQGR HMHUFLFLRV SUHVHQWDGRV HQ HVWH DUWtFXOR WLHQHQ TXH YHU FRQ OD UHSUH�
VHQWDFLyQ HVWDGtVWLFD GHO FRQVXPR TXH VH XWLOL]D SDUD UHVROYHU HO PRGHOR� 8QD GH ODV OtQHDV
GH LQYHVWLJDFLyQ TXH VH SXHGH GLVWLQJXLU HQ OD OLWHUDWXUD HV DTXHOOD TXH WUDWD GH UHVROYHU OD
FRQWURYHUVLD PHGLDQWH GLVWLQWDV UHSUHVHQWDFLRQHV HVWDGtVWLFDV SDUD OD WDVD GH FUHFLPLHQWR GHO
FRQVXPR� 'HVDIRUWXQDGDPHQWH� ORV SURFHVRV JHQHUDGRUHV GH GDWRV SURSXHVWRV HQ HVWRV WUD�
EDMRV QR KDQ VLGR REWHQLGRV D SDUWLU GH EXHQDV UHSUHVHQWDFLRQHV HVWDGtVWLFDV GH OD VHULH GH
FRQVXPR� (O SULPHU HMHUFLFLR HV XQD GLVFXVLyQ DFHUFD GH OD SODXVLELOLGDG GH ORV WUDEDMRV TXH
LQWHQWDQ H[SOLFDU HO SUHPLR DO ULHVJR HQ EDVH D HYHQWXDOHV HVWDGRV GH FUDVK� (VWD GLVFXVLyQ VH
EDVD HQ ODV LPSOLFDQFLDV GH HVWRV PRGHORV SDUD HO WHUFHU \ FXDUWR PRPHQWR GH OD WDVD GH FUHFL�
PLHQWR GHO FRQVXPR \ WUDWD GH HYDOXDU HQ TXp PHGLGD OD HYLGHQFLD GLVSRQLEOH DSR\D GLFKDV
KLSyWHVLV�

(Q HO VHJXQGR HMHUFLFLR VH EXVFD XQD UHSUHVHQWDFLyQ HVWDGtVWLFD GH OD VHULH GH FRQVXPR TXH
VHD FDSD] GH GDU FXHQWD GH ORV TXLHEUHV HQ YDULDQ]D \ HQ OD SULPHUD DXWRFRUUHODFLyQ SUHVHQWHV
HQ OD VHULH� VLQ GHVFXLGDU HVWD YH]� OR TXH RFXUUH FRQ HO WHUFHU \ FXDUWR PRPHQWR�

(O WHUFHU HMHUFLFLR WLHQH TXH YHU FRQ HO YDORU GHO FRH¿FLHQWH GH DYHUVLyQ UHODWLYD DO ULHVJR
�55$� FXDQGR VH XVDQ SUHIHUHQFLDV FRQ DYHUVLyQ UHODWLYD DO ULHVJR FRQVWDQWH �&55$��0HKUD \
3UHVFRWW ������ FLWDQ � HVWXGLRV GRQGH VH HVWLPD� VH XVD� R ELHQ� VH DUJXPHQWD TXH OD 55$ HVWi
HQWUH � \ �� VLQ HPEDUJR� .RFKHUODNRWD ������ KD PRVWUDGR TXH OD ~QLFD GH HVDV HVWLPDFLRQHV
TXH VH UHODFLRQD FRQ PHUFDGRV ¿QDQFLHURV SRGUtD HVWDU VXEHVWLPDQGR HO YHUGDGHUR YDORU GH OD
55$� 'HVGH OD SXEOLFDFLyQ GH ORV WUDEDMRV GH +DQVHQ ������ \ +DQVHQ \ 6LQJOHWRQ �������
HO 0pWRGR *HQHUDOL]DGR GH 0RPHQWRV �*00� VH KD FRQYHUWLGR HQ XQD GH ODV WpFQLFDV PiV
SRSXODUHV SDUD HVWLPDU SDUiPHWURV GH SUHIHUHQFLDV� +DQVHQ \ 6LQJOHWRQ ������ \ .RFKHUODNRWD
������� XVDQGR *00 FRQ GDWRV ¿QDQFLHURV� KDQ REWHQLGR HVWLPDFLRQHV GH 55$ PHQRUHV TXH
�� (Q HO HMHUFLFLR TXH DTXt VH SUHVHQWD VH PXHVWUD TXH WDOHV HVWLPDFLRQHV SXHGHQ KDEHU VLGR
REWHQLGDV FRQ YDORUHV GH 55$ OR VX¿FLHQWHPHQWH DOWRV FRPR SDUD UHVROYHU OD FRQWURYHUVLD GHO
SUHPLR DO ULHVJR� GDGDV ODV VHYHUDV VXEHVWLPDFLRQHV HQ TXH SXHGH LQFXUULU *00 HQ HVWH WLSR
GH HVWXGLRV�

/D VHFFLyQ ,, SUHVHQWD HO WLSR GH HFRQRPtDV FRQ ODV TXH VH WUDEDMDUi HQ ODV VHFFLRQHV
VLJXLHQWHV� /D VHFFLyQ ,,, PXHVWUD ORV HMHUFLFLRV XQR \ GRV� /D VHFFLyQ ,9 SUHVHQWD HO WHUFHU
HMHUFLFLR� /D VHFFLyQ 9 FRQWLHQH ODV SULQFLSDOHV FRQFOXVLRQHV�
e 9HU .RFKHUODNRWD ������ SDUD XQD UHYLVLyQ GH HVWRV WUDEDMRV�
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,,��� (O PRGHOR &�&$30�
(O WLSR GH HFRQRPtDV GH ODV TXH VH WUDWDUi HQ HVWH WUDEDMR VRQ HFRQRPtDV GH GRWDFLyQ KDELWDGDV
SRU XQ DJHQWH UHSUHVHQWDWLYR TXH HQ FDGD SHUtRGR w PD[LPL]D

Hw
4S
v@w

�v�wX+fv, ���

VXMHWR D OD VLJXLHQWH UHVWULFFLyQ SUHVXSXHVWDULD

fw � Ew .
vS

l@4
+slw . glw,{lw � vS

l@4
slw{lw.4 � twEw.4 . |w ���

GRQGH fw HV HO FRQVXPR GHO DJHQWH HQ HO SHUtRGR w� |w HV XQ LQJUHVR H[yJHQR UHFLELGR SRU HODJHQWH� Ew VRQ ORV DFWLYRV OLEUHV GH ULHVJR HQ ORV TXH HO DJHQWH LQYLUWLy HQ w � 4 FX\R SUHFLR
IXH tw�o \ FX\D RIHUWD QHWD HV FHUR� {lw FRUUHVSRQGH D ORV DFWLYRV ULHVJRVRV FRQ RIHUWD QHWDXQR� FX\R SUHFLR GH PHUFDGR HQ FDGD SHUtRGR w HV slw \ TXH GDQ GHUHFKR D XQ GLYLGHQGR glw.qSDUD q  ��������4�

6H DVXPH TXH HO DJHQWH WLHQH SUHIHUHQFLDV WLSR &55$� X+fw, f4��
w @+4� �,� GRQGH � HV

HO FRH¿FLHQWH GH DYHUVLyQ DO ULHVJR TXH QRV SURSRUFLRQD XQD PHGLGD GH OD FRQFDYLGDG GH OD
IXQFLyQ GH XWLOLGDG�

/RV SUHFLRV GH HTXLOLEULR GH ORV DFWLYRV ULHVJRVRV \ GHO DFWLYR OLEUH GH ULHVJR VDWLVIDFHQ�

slw @ Hw
q
� +fw.4@fw,�� ^glw.4 . slw.4`

r ; l @ 4> 5> ====> v= ���
tw @ Hw

q
� +fw.4@fw,��r

Hw FRUUHVSRQGH D OD HVSHUDQ]D GH ORV DJHQWHV HQ HO SHUtRGR w=
3DUD TXH HO DQiOLVLV VH FHQWUH DOUHGHGRU GH YDULDEOHV HVWDFLRQDULDV� HQ OD SULPHUD GH ODV

HFXDFLRQHV ��� VH GLYLGH D DPERV ODGRV SRU glw GH PRGR GH REWHQHU HFXDFLRQHV IXQFLRQDOHV HQOD UD]yQ SUHFLR�GLYLGHQGR zlw�
zlw @ Hw

q
� +fw.4@fw,�� +glw.4 . glw, ^4 . zlw.4`

r ; l @ 4> 5> ====> v= ���
/RV UHWRUQRV EUXWRV GH ORV DFWLYRV ULHVJRVRV VHUiQ�
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Uhlw.4 @ +glw.4 . glw, +4 . zlw.4, @zlw ; l @ 4> 5> ====> v=
\ HO UHWRUQR EUXWR GHO DFWLYR OLEUH GH ULHVJR VHUi�

Uew.4 � 4
tw

/DV HFRQRPtDV FRQ ODV TXH VH WUDEDMDUi HQ ODV VHFFLRQHV VLJXLHQWHV FRUUHVSRQGHQ D FDVRV
SDUWLFXODUHV GH OD TXH VH KD SUHVHQWDGR HQ HVWD VHFFLyQ� $ FRQWLQXDFLyQ VH GLVFXWH FyPR VH
JHQHUD HO SUHPLR DO ULHVJR HQ HVWD HFRQRPtD�

,,��� (O 3UHPLR DO 5LHVJR HQ HO 0RGHOR &�&$30�
$ SDUWLU GH ODV HFXDFLRQHV ��� \ ODV H[SUHVLRQHV SDUD ORV UHWRUQRV GHO DFWLYR OLEUH GH ULHVJR \ HO
DFWLYR ULHVJRVR TXH VLJXHQ GHVSXpV GH OD HFXDFLyQ ��� VH SXHGH HVWDEOHFHU TXH HVWRV UHWRUQRV
VDWLVIDFHQ�

4 @ Hwi�+fw.4@fw,��Uhlw.4j
4 @ Hwi�+fw.4@fw,��Uew.4j

(VWDV GRV UHODFLRQHV LPSOLFDQ OD VLJXLHQWH HFXDFLyQ� D OD TXH OODPDUHPRV OD (FXDFLyQ
)XQGDPHQWDO GHO 3UHPLR DO 5LHVJR�

HwiUhlw.4 �Uew.4j @ �+Hwi+fw.4@fw,��j,�4Fryw++fw.4@fw,�� > Uhlw.4,
(VWD HFXDFLyQ HV LPSRUWDQWH SDUD OD LQWHUSUHWDFLyQ GH ORV UHVXOWDGRV TXH VH SUHVHQWDUiQ

PiV DGHODQWH� $TXt SRGHPRV YHU TXH VL HO UHWRUQR DO DFWLYR ULHVJRVR HVWi SRVLWLYDPHQWH FRUUH�
ODFLRQDGR FRQ OD WDVD GH FUHFLPLHQWR GHO FRQVXPR \ VL HO FRH¿FLHQWH GH DYHUVLyQ DO ULHVJR � HV
SRVLWLYR� HQWRQFHV HO YDORU HVSHUDGR GHO SUHPLR DO ULHVJR HV SRVLWLYR�

7DPELpQ VH SXHGH HVWDEOHFHU TXH HQ OD PHGLGD TXH � VHD PD\RU� HO YDORU HVSHUDGR GHO
SUHPLR DO ULHVJR VHUi PD\RU�

2WUR DVSHFWR TXH LPSOLFD HVWD UHODFLyQ HV TXH OD YDULDQ]D GH OD WDVD GH FUHFLPLHQWR GHO
FRQVXPR \ GHO UHWRUQR GHO DFWLYR ULHVJRVR� VL ELHQ HVWiQ HVWUHFKDPHQWH UHODFLRQDGRV FRQ HO
SUHPLR DO ULHVJR� HOORV QR SURYHHQ XQD FDUDFWHUL]DFLyQ SUHFLVD GHO PLVPR� &RQVLGHUHPRV� SRU
HMHPSOR� HO FDVR HQ TXH � @ 4� HQ HVWH FDVR HwiUhlw.4 �Uew.4j @ �+Hwi+fw.4@fw,�4j,�4
Fryw++fw.4@fw,�4> Uhlw.4,� 'DGR TXH OD YDULDEOH FODYH HQ HVWH FDVR SDUD GHWHUPLQDU HO SUHPLRDO ULHVJR HV Fryw++fw.4@fw,�4> Uhlw.4,� FRQRFHU OD YDULDQ]D GH OD WDVD GH FUHFLPLHQWR GHO FRQ�VXPR \ GHO UHWRUQR GHO DFWLYR ULHVJRVR QR HV VX¿FLHQWHPHQWH LQIRUPDWLYR HQ OD GHWHUPLQDFLyQ
GHO SUHPLR DO ULHVJR \� HQ SULQFLSLR� ORV PRPHQWRV VXSHULRUHV GH OD GLVWULEXFLyQ GHO FRQVXPR
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FRPR VHVJR \ FXUWRVLV WDPELpQ SXHGHQ VHU LPSRUWDQWHV HQ OD GHWHUPLQDFLyQ GHO SUHPLR DO
ULHVJR�

/RV DVSHFWRV DQWHULRUHV VRQ IXQGDPHQWDOHV SDUD HQWHQGHU OD LPSRUWDQFLD GH ORV HMHUFLFLRV
QXPpULFRV SUHVHQWDGRV PiV DEDMR�

/D LQWHUSUHWDFLyQ HFRQyPLFD GH OD (FXDFLyQ )XQGDPHQWDO GHO 3UHPLR DO 5LHVJR HV OD
VLJXLHQWH� FXDQGR OD IXQFLyQ GH XWLOLGDG GH ORV LQGLYLGXRV HV HVWULFWDPHQWH FyQFDYD� OD XWLOLGDG
PDUJLQDO GHO FRQVXPR HV HVWULFWDPHQWH GHFUHFLHQWH� &RQVLGHUHPRV GRV DFWLYRV� XQR TXH HQ�
WUHJD XQ UHWRUQR VHJXUR \ HO RWUR TXH HQWUHJD XQ UHWRUQR TXH HVWi SRVLWLYDPHQWH FRUUHODFLRQDGR
FRQ OD WDVD GH FUHFLPLHQWR GHO FRQVXPR� HV GHFLU HO UHWRUQR GH HVWH VHJXQGR DFWLYR HV PD\RU
FXDQGR HO FRQVXPR HV PD\RU \ HV PHQRU FXDQGR HO FRQVXPR HV PHQRU� 'DGR TXH OD XWLOLGDG
PDUJLQDO GHO FRQVXPR HV GHFUHFLHQWH� OR DQWHULRU LPSOLFD TXH HO DFWLYR ULHVJRVR HQWUHJD XQ UH�
WRUQR PD\RU FXDQGR OD XWLOLGDG PDUJLQDO GHO FRQVXPR HV PHQRU \ HQWUHJD XQ PHQRU UHWRUQR
FXDQGR OD XWLOLGDG PDUJLQDO GHO FRQVXPR HV PD\RU� (Q FRPSHQVDFLyQ GH OR DQWHULRU� HVWH DF�
WLYR ULHVJRVR GHEH RIUHFHU� HQ SURPHGLR� XQ PD\RU UHWRUQR TXH HO DFWLYR OLEUH GH ULHVJR� 8QD
FRQVHFXHQFLD GH OR DQWHULRU HV TXH VL OD IXQFLyQ GH XWLOLGDG HV PiV FyQFDYD �FRQ � PD\RU� HO
SUHPLR DO ULHVJR VHUi PD\RU�

,,,� 5(35(6(17$&,Ï1 (67$'Ë67,&$ '(/ &216802 < /$ &217529(56,$
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,,,��� /D (FRQRPtD�
/DV HFRQRPtDV GH HVWD VHFFLyQ FRUUHVSRQGHQ DO WLSR GH HFRQRPtDV SURSXHVWDV SRU 0HKUD \
3UHVFRWW ������� (VWDV HFRQRPtDV FRUUHVSRQGHQ DO FDVR SDUWLFXODU GH OD HFRQRPtD GH OD VHFFLyQ
,, HQ TXH |w @ 3 SDUD FXDOTXLHU SHUtRGR w \ VyOR VH WUDQVD XQ DFWLYR ULHVJRVR� GH PDQHUD TXH
HQ HTXLOLEULR fw @ gw� $GHPiV VH VXSRQH TXH ORV DJHQWHV WLHQHQ H[SHFWDWLYDV UDFLRQDOHV� 3DUDUHVROYHU OD HFXDFLyQ IXQFLRQDO ��� 0HKUD \ 3UHVFRWW ������ GLVFUHWL]DQ HO SURFHVR VHJXLGR SRU
OD WDVD GH FUHFLPLHQWR GHO FRQVXPR� (Q SDUWLFXODU� VH DVXPH TXH �w � fw@fw�4 SHUWHQHFH
DO FRQMXQWR i�4> �5> ===> �qj� 3DUD SRGHU UHSOLFDU OD SULPHUD DXWRFRUUHODFLyQ GH OD WDVD GH
FUHFLPLHQWR� VH DVXPH TXH pVWD VLJXH XQ SURFHVR GH WUDQVLFLyQ PDUNRYLDQR GH SULPHU RUGHQ
FX\D PDWUL] GH WUDQVLFLyQ WLHQH FRPSRQHQWHV +l> m, GDGRV SRU

!lm @ Su i�w.4 @ �m m �w @ �lj ���
/XHJR GH GLVFUHWL]DU HO SURFHVR HVWRFiVWLFR VHJXLGR SRU OD WDVD GH FUHFLPLHQWR� OD HFXDFLyQ

IXQFLRQDO ��� VH WUDQVIRUPD HQ XQ VLVWHPD GH HFXDFLRQHV HQ zl FRQ WDQWDV LQFyJQLWDV FRPRHVWDGRV GDGR SRU�
zl @ � qS

l@4
!lm�4��

m +4 . zm, ; l @ 4> 5> ====> q=

3RU ~OWLPR� HO SUHFLR GH HTXLOLEULR GHO DFWLYR OLEUH GH ULHVJR HV�

��
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tl @ � qS
m@4

!lm���
m

,,,��� 3UHPLR DO 5LHVJR \ 0RPHQWRV 6XSHULRUHV�
&RPR VH PXHVWUD PiV DEDMR� OD GLVFUHWL]DFLyQ TXH VH KDFH GHO SURFHVR HVWDGtVWLFR VHJXLGR SRU
OD WDVD GH FUHFLPLHQWR GHO FRQVXPR HV FODYH SDUD ODV SUHGLFFLRQHV TXH VH REWLHQHQ GHO PRGHOR�
0HKUD \ 3UHVFRWW ������ FDOLEUDQ XQ PRGHOR GH VyOR GRV HVWDGRV

�4 @ 4 . �. � �5 @ 4 . �� �� ���

GRQGH OD PDWUL] GH WUDQVLFLyQ HVWi GHWHUPLQDGD VyOR SRU XQ SDUiPHWUR !� GH PDQHUD WDO TXH
!44 @ !55 @ ! !54 @ !45 @ 4� ! ���

/RV YDORUHV GH ORV WUHV SDUiPHWURV TXH GHVFULEHQ HVWH PRGHOR HVWDGtVWLFR �!� � \ �� VRQ HV�
FRJLGRV GH PDQHUD WDO TXH OD PHGLD� GHVYLDFLyQ HVWiQGDU \ SULPHUD DXWRFRUUHODFLyQ PXHVWUDOHV
FRLQFLGDQ FRQ VXV FRQWUDSDUWHV LQFRQGLFLRQDOHV�

&RPR XQ DQiOLVLV GH VHQVLELOLGDG� 0HKUD \ 3UHVFRWW ������� WDPELpQ FDOLEUDQ XQ PRGHOR
GH FXDWUR HVWDGRV �

�4 @ 4. � �5 @ 4 . �. � �6 @ 4 . � �7 @ 4 . �� �> ���

FRQ PDWUL] GH WUDQVLFLyQ5
997

!@5 !@5 +4� !, @5 +4� !, @5
!@5 !@5 +4� !, @5 +4� !, @5

+4� !, @5 +4� !, @5 !@5 !@5
+4� !, @5 +4� !, @5 !@5 !@5

6
::8 ���

XVDQGR ORV PLVPRV PRPHQWRV FRQ ORV TXH VH FDOLEUy HO PRGHOR GH GRV HVWDGRV� VH REWLHQH HO
YDORU GH ORV WUHV SDUiPHWURV TXH FDUDFWHUL]DQ HO SURFHVR�

$O SDVDU GHO PRGHOR GH � HVWDGRV DO PRGHOR GH � HVWDGRV ORV DXWRUHV HQFXHQWUDQ TXH HO
SUHPLR DO ULHVJR DXPHQWD GH ����� D ����� TXH D~Q HV PX\ EDMR DO ODGR GHO SUHPLR DO ULHVJR
REVHUYDGR GH ��� ��

5LHW] ������ KD VHxDODGR TXH ODV HVSHFL¿FDFLRQHV GH GRV \ FXDWUR HVWDGRV GH 0HKUD \
3UHVFRWW ������ QR DGPLWHQ OD SRVLELOLGDG GH JUDQGHV FDtGDV HQ OD WDVD GH FUHFLPLHQWR GHO
FRQVXPR� HQ DPEDV HVSHFL¿FDFLRQHV �� \ � HVWDGRV� ODV WDVDV GH FUHFLPLHQWR VH GLVWULEX\HQ
VLPpWULFDPHQWH DOUHGHGRU GH OD PHGLD FRQ WDVDV GH FUHFLPLHQWR UHODWLYDPHQWH DOWDV R UHODWLYD�
PHQWH EDMDV� SHUR VLQ SRVLELOLGDGHV GH JUDQGHV FDtGDV� SRU WDO PRWLYR� 5LHW] SURSRQH XQ SUR�
FHVR GH WUHV HVWDGRV FRQ GRV HVWDGRV GH UHODWLYDPHQWH DOWR \ UHODWLYDPHQWH EDMR FUHFLPLHQWR

��
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UHVSHFWLYDPHQWH� \ XQ WHUFHU HVWDGR DOWDPHQWH LPSUREDEOH GH FUDVK GRQGH OD WDVD GH FUHFL�
PLHQWR HV LQXVXDOPHQWH EDMD� /D HVSHFL¿FDFLyQ GH 5LHW] ������ HV FDSD] GH UHSOLFDU OD WDVD
OLEUH GH ULHVJR \ HO SUHPLR DO ULHVJR� 6DO\HU ������� FRQ XQD HVSHFL¿FDFLyQ PX\ VLPLODU D OD
GH 5LHW] ������� WDPELpQ UHSOLFD ORV SULPHURV PRPHQWRV GHO SUHPLR DO ULHVJR \ OD WDVD OLEUH
GH ULHVJR� (VWH WLSR GH HVSHFL¿FDFLRQHV KDQ VLGR FULWLFDGDV GXUDPHQWH SRU 0HKUD \ 3UHVFRWW
������� TXLHQHV KDQ VHxDODGR TXH HVWRV HVFHQDULRV GH FUDVK VRQ GHPDVLDGR H[WUHPRV FRPR
SDUD DFHSWDU TXH FRQVWLWX\HQ XQD YHUGDGHUD UHVSXHVWD D OD FRQWURYHUVLD�

8QD PpWULFD QDWXUDO SDUD GLULPLU VREUH OD SODXVLELOLGDG GH ORV PRGHORV GH FUDVK VH HQFXHQ�
WUD HQ HO WHUFHU \ FXDUWR PRPHQWRV GH OD WDVD GH FUHFLPLHQWR GHO FRQVXPR� (O &XDGUR 1r �
PXHVWUD ORV SULPHURV FXDWUR PRPHQWRV LQFRQGLFLRQDOHV GH ORV PRGHORV DUULED PHQFLRQDGRV
\ VX FRQWUDSDUWH PXHVWUDO� HVWH FXDGUR PXHVWUD TXH VL ELHQ 5LHW] ������ HVWDED HQ OR FLHUWR
UHVSHFWR D TXH ORV PRGHORV GH 0HKUD \ 3UHVFRWW ������ HUDQ GHPDVLDGR FRQVHUYDGRUHV DO
VXEHVWLPDU ORV YDORUHV DEVROXWRV GH HO VHVJR \ OD FXUWRVLV� ORV PRGHORV GH FUDVK VLW~DQ HVWRV
YDORUHV D~Q PXFKR PiV OHMRV GH ORV REVHUYDGRV�

&8$'52 1r�
020(1726 ,1&21',&,21$/(6 3$5$ /$ 7$6$ '( &5(&,0,(172 '(/
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���������������������'DWRV
�����������������������6DO\HU�������
����������������������5LHW]�������
��������������������0HKUD�\�3UHVFRWW��
��������������������0HKUD�\�3UHVFRWW��
&XUWRVLV6HVJR'HVY��(VWiQGDU0HGLD0RGHOR

���������������������'DWRV
�����������������������6DO\HU�������
����������������������5LHW]�������
��������������������0HKUD�\�3UHVFRWW��
��������������������0HKUD�\�3UHVFRWW��
&XUWRVLV6HVJR'HVY��(VWiQGDU0HGLD0RGHOR

)XHQWH� (ODERUDFLyQ SURSLD� 0HKUD \ 3UHVFRWW � \ 0HKUD \ 3UHVFRWW � FRUUHVSRQGHQ D ORV PRGHORV GH �
\ � HVWDGRV UHVSHFWLYDPHQWH� /D WDVD GH FUHFLPLHQWR EUXWD GHO FRQVXPR SHUFiSLWD HV DQXDO \ UHDO�

6LQ HPEDUJR� ORV PRPHQWRV LQFRQGLFLRQDOHV PRVWUDGRV HQ HO &XDGUR 1r � QR QHFHVDULDPHQWH
FRLQFLGHQ FRQ ORV TXH REVHUYDUtDPRV HQ UHDOL]DFLRQHV GH PXHVWUD SHTXHxD SDUD FDGD XQR
GH HVWRV SURFHVRV� SRU WDO PRWLYR XQ H[SHULPHQWR GH 0RQWH &DUOR HV ~WLO SDUD YHU FyPR VH
GHVHPSHxDQ HVWRV PRGHORV HQ SHUtRGRV WDQ FRUWRV FRPR SDUD ORV TXH 0HKUD \ 3UHVFRWW ������
WHQtDQ GDWRV� (O H[SHULPHQWR TXH VH KD UHDOL]DGR FRQVLVWH HQ VLPXODU ���� UHDOL]DFLRQHV� FRQ
�� REVHUYDFLRQHV FDGD XQD �HO WDPDxR GH PXHVWUD DQDOL]DGR SRU 0HKUD \ 3UHVFRWW ��������
SDUD ORV PRGHORV HVWDGtVWLFRV SURSXHVWRV SRU 0HKUD \ 3UHVFRWW ������� 5LHW] ������ \ 6DO\HU
������� 3DUD FDGD XQD GH ODV ���� UHDOL]DFLRQHV VH HVWLPy HO VHVJR \ FXUWRVLV� )LQDOPHQWH
HVWRV HVWDGtVWLFRV IXHURQ RUGHQDGRV SDUD REWHQHU ORV LQWHUYDORV GH FRQ¿DQ]D FXEULHQGR XQ

��
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��� GH ODV UHDOL]DFLRQHV� (O &XDGUR 1r � PXHVWUD ORV LQWHUYDORV GH FRQ¿DQ]D SDUD HO WHUFHU \
FXDUWR PRPHQWR LPSOLFDGRV SRU FDGD XQR GH ORV PRGHORV� (VWH FXDGUR PXHVWUD TXH HO VHVJR \
OD FXUWRVLV REVHUYDGRV HQ ORV GDWRV QR UHFKD]DQ ORV PRGHORV GH FUDVK GH 5LHW] ������ \ 6DO\HU
������� SHUR Vt UHFKD]DQ ODV GRV HVSHFL¿FDFLRQHV GH 0HKUD \ 3UHVFRWW �������

&8$'52 1r�
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����������������������6DO\HU�������
����������������������5LHW]�������
���������������������0HKUD�\�3UHVFRWW��
���������������������0HKUD�\�3UHVFRWW��

&XUWRVLV6HVJR0RGHOR
/6/,/6/,

����������������������6DO\HU�������
����������������������5LHW]�������
���������������������0HKUD�\�3UHVFRWW��
���������������������0HKUD�\�3UHVFRWW��

&XUWRVLV6HVJR0RGHOR

)XHQWH� (ODERUDFLyQ SURSLD� /,� OtPLWH LQIHULRU FRQ XQ ��� GH FRQ¿DQ]D� /6� OtPLWH VXSHULRU FRQ XQ
��� GH FRQ¿DQ]D� 6H KDQ VLPXODGR ���� UHDOL]DFLRQHV GH �� SHUtRGRV� 0HKUD \ 3UHVFRWW� \ 0HKUD \
3UHVFRWW� FRUUHVSRQGHQ D ORV PRGHORV GH � \ � HVWDGRV UHVSHFWLYDPHQWH� /D WDVD GH FUHFLPLHQWR EUXWD
GHO FRQVXPR SHUFiSLWD HV DQXDO \ UHDO�

/RV &XDGURV 1r � \ � HQ FRQMXQWR QRV PXHVWUDQ TXH VL ELHQ ORV PRGHORV GH FUDVK GH 5LHW]
������ \ 6DO\HU ������ VRQ DG�KRF HQ HO VHQWLGR TXH VLW~DQ HO VHVJR GHO SURFHVR PX\ SRU
GHEDMR GH OR TXH VH REVHUYD HQ ORV GDWRV \ OD FXUWRVLV GHO SURFHVR PX\ SRU HQFLPD GH OR
TXH VH REVHUYD HQ ORV GDWRV� D~Q QR GLVSRQHPRV GH VX¿FLHQWH HYLGHQFLD SDUD UHFKD]DU HVWDV
HVSHFL¿FDFLRQHV� /D UD]yQ SRU OR TXH RFXUUH OR DQWHULRU HV SRUTXH HQ SHUtRGRV GH �� DxRV
ORV HVWLPDGRUHV GHO VHVJR \ OD FXUWRVLV HQ ORV PRGHORV GH FUDVK VXHOHQ VXEHVWLPDU �HQ YDORU
DEVROXWR� DPERV PRPHQWRV� (VWR HV SDUWLFXODUPHQWH HYLGHQWH SDUD HO PRGHOR GH 6DO\HU ������
HQ HO FXDO HO VHVJR LQFRQGLFLRQDO HV GH ������ VLQ HPEDUJR FRPR VH PXHVWUD HQ HO &XDGUR 1r ��
HQ HO ����� GH ODV VLPXODFLRQHV VH HVWLPD XQ VHVJR PD\RU D ������ $QiORJDPHQWH� OD FXUWRVLV
LQFRQGLFLRQDO GH HVWH PRGHOR HV GH ������� VLQ HPEDUJR� HQ HO ����� GH ODV VLPXODFLRQHV VH
HVWLPD XQD FXUWRVLV PHQRU D ������

3DUD SHUtRGRV GH WLHPSR PiV ODUJRV HO LQFRQYHQLHQWH VHxDODGR HQ HO SiUUDIR DQWHULRU QR VH
SUHVHQWDUtD� (VWR VH LOXVWUD HQ HO *Ui¿FR 1r� GRQGH VH PXHVWUDQ ORV LQWHUYDORV GH FRQ¿DQ�
]D SDUD HO VHVJR \ OD FXUWRVLV REWHQLGRV D SDUWLU GH PLO UHDOL]DFLRQHV GHO PRGHOR GH 6DO\HU
������ SDUD PXHVWUDV GHVGH �� KDVWD ��� SHUtRGRV� (VWH JUi¿FR� DO LJXDO TXH HO FXDGUR 1r
� QRV PXHVWUD TXH D~Q QR GLVSRQHPRV GH VX¿FLHQWH HYLGHQFLD SDUD UHFKD]DU ORV PRGHORV
GH FUDVK SRU VXV LPSOLFDQFLDV SDUD HO WHUFHU \ FXDUWR PRPHQWR� SHUR DGHPiV QRV PXHVWUD

��
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XQD VLWXDFLyQ PX\ LQFyPRGD� QHFHVLWDUtDPRV PiV GH ��� SHUtRGRV GH HYLGHQFLD SDUD SRGHU
UHFKD]DU HVWRV PRGHORV SRU VXV LPSOLFDQFLDV SDUD HVWRV PRPHQWRV�

/D UD]yQ SRU OD FXDO HQ PXHVWUDV SHTXHxDV ORV PRGHORV GH FUDVK QR VH YHQ LQFRQVLVWHQWHV
FRQ ORV GDWRV HQ UHODFLyQ D VX WHUFHU \ FXDUWR PRPHQWR HV SRUTXH FRQ SRFDV REVHUYDFLRQHV OD
SUREDELOLGDG GH TXH HO HVWDGR GH FUDVK DSDUH]FD HV EDMD SRU OR TXH HO HFRQRPHWULVWD D PHQXGR
REVHUYDUi OD UHDOL]DFLyQ GH XQ SURFHVR FRPR HO GHVFULWR SRU XQ PRGHOR VLQ FUDVK� (Q RWUDV
SDODEUDV� VL FUHHPRV TXH OD HYHQWXDOLGDG GH XQ FUDVK HV OD H[SOLFDFLyQ D OD FRQWURYHUVLD GHO
SUHPLR DO ULHVJR� OR TXH FUHHPRV HV TXH H[LVWH XQD SRVLELOLGDG ODWHQWH GH TXH XQ JUDQ FUDVK
VH UHDOLFH HQ HO IXWXWR� OR TXH HV VDELGR SRU ORV DJHQWHV HFRQyPLFRV� SHVH D TXH D~Q HVWR QR VH
PDQL¿HVWH HQ ORV GDWRV�

*5È),&2 1r �
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3HUtRGRV

/, 0HGLD /6 ,QFRQGLFLRQDO 2EVHUYDGD

,QWHUYDORV GH &RQ¿DQ]D REWHQLGRV D SDUWLU GH ���� UHDOL]DFLRQHV GH �� SHUtRGRV GHO PRGHOR�

,,,��� 5HSUHVHQWDFLyQ (VWDGtVWLFD GHO &RQVXPR�
(Q HVWD VHFFLyQ VH GHVFULEHQ PRGHORV HVWDGtVWLFRV DOWHUQDWLYRV SDUD OD WDVD GH FUHFLPLHQWR GHO
FRQVXPR TXH VHUiQ GLVFUHWL]DGRV SDUD GDU VROXFLyQ QXPpULFD DO PRGHOR &�&$30 GHVFULWR HQ
OD VHFFLyQ ,,� /D EDVH GH GDWRV HV OD PLVPD XVDGD SRU 0HKUD \ 3UHVFRWW ������ \ FRUUHVSRQGH
D OD WDVD GH FUHFLPLHQWR DQXDO UHDO GHO FRQVXPR SHUFiSLWD GH (VWDGRV 8QLGRV HQWUH ORV DxRV
���� \ ���� TXH VH SXHGH REVHUYDU HQ HO *Ui¿FR 1r��

��
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)XHQWH� /D PLVPD XWLOL]DGD SRU *URVVPDQ \ 6KLOOHU ������ FRUUHVSRQGLHQWH D OD VHULH GH FRQVXPR 5HDO
SHUFiSLWD .X]QHWV�.HQGULFN�861,$ \ OXHJR GHÀDFWDGD�

&8$'52 1r �
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�����������������������������������������������
������������������������������������������������
������������������������������������������������

3UHPLR�DO�5LHVJR
������������������������������������������������
����������������������������������������������
����������������������������������������������

5HWRUQR�/LEUH�GH�5LHVJR
�����������������������������������������������
������������������������������������������������
������������������������������������������������

7DVD�GH�&UHFLPLHQWR�%UXWD�5HDO�$QXDO�GHO�&RQVXPR�3HUFiSLWD

-�%HUD�SYSY�&XUWRVLVSY�6HVJRSY�6HVJR6HVJR&RUU����'HVY��(VW�0HGLD$xRV

�����������������������������������������������
������������������������������������������������
������������������������������������������������

3UHPLR�DO�5LHVJR
������������������������������������������������
����������������������������������������������
����������������������������������������������

5HWRUQR�/LEUH�GH�5LHVJR
�����������������������������������������������
������������������������������������������������
������������������������������������������������

7DVD�GH�&UHFLPLHQWR�%UXWD�5HDO�$QXDO�GHO�&RQVXPR�3HUFiSLWD

-�%HUD�SYSY�&XUWRVLVSY�6HVJRSY�6HVJR6HVJR&RUU����'HVY��(VW�0HGLD$xRV

)XHQWH� 5HWRUQR /LEUH GH 5LHVJR \ 3UHPLR DO 5LHVJR HVWiQ H[SUHVDGRV HQ SRUFHQWDMHV� /D EDVH GH GDWRV
HV OD PLVPD XVDGD SRU *URVVPDQ \ 6KLOOHU ������� /LEUH GH ULHVJR KD VLGR FDOFXODGR DQXDOL]DQGR \
FRORFDQGR HQ WpUPLQRV UHDOHV ORV UHWRUQRV QRPLQDOHV D �� \ �� GtDV GH GLVWLQWRV GRFXPHQWRV� 7UHDVXU\
%LOOV \ 7UHDVXU\ &HUWL¿FDWHV� (O 3UHPLR DO 5LHVJR HV OD GLIHUHQFLD HQWUH HO UHWRUQR UHDO DQXDO GHO 6	3
��� \ OD /LEUH GH 5LHVJR� 3DUD PiV GHWDOOHV� YHU 0HKUD \ 3UHVFRWW ������� SiJLQD ��� \ .RFKHUODNRWD
������ SiJLQD ��� /D WDVD GH FUHFLPLHQWR EUXWD GHO FRQVXPR SHUFiSLWD HV DQXDO \ UHDO�

��
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(O &XDGUR 1r� GHVFULEH HVWDGtVWLFDPHQWH OD VHULH GH &UHFLPLHQWR GHO &RQVXPR \ DGHPiV
ODV VHULHV GH 3UHPLR DO 5LHVJR \ 5HWRUQR /LEUH GH 5LHVJR�

&DEH QRWDU HQ HO &XDGUR 1r � TXH OD GHVYLDFLyQ HVWiQGDU GH OD WDVD GH FUHFLPLHQWR GHO
FRQVXPR UHJLVWUD XQD FDtGD LPSRUWDQWH D SDUWLU GH OD VHJXQGD PLWDG GH HVWH VLJOR� 7DPELpQ
VH REVHUYD TXH OD SULPHUD DXWRFRUUHODFLyQ FDPELD GH VLJQR SDUD HO PLVPR SHUtRGR� (VWDV GRV
FDUDFWHUtVWLFDV HVWiQ DXVHQWHV HQ ODV GHVFULSFLRQHV HVWDGtVWLFDV GLVFXWLGDV HQ OD VHFFLyQ ,,,���

/RV SURFHVRV HVWDGtVWLFRV GLVFUHWRV XVDGRV SRU 0HKUD \ 3UHVFRWW ������� 5LHW] ������ \
6DO\HU ������ FRUUHVSRQGHQ D SURFHVRV GH WUDQVLFLyQ PDUNRYLDQRV GH SULPHU RUGHQ� HV GHFLU�
OD IXQFLyQ GH GLVWULEXFLyQ GH OD WDVD GH FUHFLPLHQWR HQ HO SHUtRGR w HVWi FRPSOHWDPHQWH GHWHU�
PLQDGD SRU OD UHDOL]DFLyQ GH OD WDVD GH FUHFLPLHQWR HQ HO SHUtRGR w � 4� OOHYDQGR HVWD FDUDF�
WHUL]DFLyQ D XQ PRGHOR GH VHULHV GH WLHPSR FRQWLQXR SRGHPRV SHQVDU HQ HVWD VHULH VLJXLHQGR
XQ PRGHOR $5���� &RPR VH VHxDOy HQ OD VHFFLyQ DQWHULRU� OD SUiFWLFD KDELWXDO SDUD HQFRQWUDU
ORV FRPSRQHQWHV GH OD PDWUL] GH WUDQVLFLyQ PDUNRYLDQD FRQVLVWH HQ FDO]DU DOJXQRV PRPHQWRV
GH OD WDVD GH FUHFLPLHQWR GH FRQVXPR� HQ HVWH HMHUFLFLR� HQ FDPELR� HO HQIRTXH VHJXLGR FRQ�
VLVWH HQ GLVFUHWL]DU XQ PRGHOR GH VHULHV GH WLHPSR TXH SXHGH HVWDU GHWUiV GH OD UHDOL]DFLyQ GH
OD VHULH� /D SULQFLSDO YHQWDMD GH HVWH HQIRTXH HV TXH SHUPLWH GDU FXHQWD GH XQD VHULH GH FDUDF�
WHUtVWLFDV GH OD VHULH TXH HQ ORV WUDEDMRV VHxDODGRV QR KDQ VLGR FRQVLGHUDGDV� 3RU ORV PRWLYRV
DUULED VHxDODGRV� XQD SULPHUD DSUR[LPDFLyQ VHUi OD GLVFUHWL]DFLyQ GH XQ $5����

,,,����� 6ROXFLyQ GHO 0RGHOR SDUD XQ $5����
(VWD HVSHFL¿FDFLyQ FRUUHVSRQGH D XQ $5��� FRQ FRQVWDQWH \ VLQ WHQGHQFLD QL YDULDEOHV
GXPPLHV GH QLQJ~Q WLSR� (O &XDGUR 1r � SUHVHQWD HO UHVXOWDGR GH ODV HVWLPDFLRQHV \ GLVWLQWRV
WHVWV GH HVSHFL¿FDFLyQ�

&RPR VH VHxDOy HQ OD VHFFLyQ ,,,��� OD GLVFUHWL]DFLyQ GHO SURFHVR HVWRFiVWLFR FRQWLQXR
VHJXLGR SRU OD WDVD GH FUHFLPLHQWR GHO FRQVXPR IDFLOLWD OD VROXFLyQ GHO PRGHOR GH YDORUDFLyQ
GH DFWLYRV� 7DXFKHQ �����D� \ 7DXFKHQ \ +XVVH\ ������ GHVFULEHQ SURFHGLPLHQWRV DOWHUQD�
WLYRV GH GLVFUHWL]DFLyQ GH PRGHORV DXWRUHJUHVLYRV� (Q HO SULPHUR GH HVWRV WUDEDMRV VH SUHVHQWD
XQ SURFHGLPLHQWR FRQRFLGR FRPR 'LVFUHWL]DFLyQ (TXLGLVWDQWH HQ HO FXDO ORV SXQWRV GHO HMH GH
ODV DEFLVDV VRQ HVFRJLGRV GH PDQHUD WDO TXH WRGRV VH HQFXHQWUDQ D LJXDO GLVWDQFLD \ OD SURED�
ELOLGDG DVRFLDGD D FDGD SXQWR FRUUHVSRQGH DO iUHD EDMR OD FXUYD GH GHQVLGDG VREUH HO WUDPR GHO
VRSRUWH TXH VH HQFXHQWUD PiV FHUFDQR D FDGD XQR GH ORV SXQWRV� (O SURFHGLPLHQWR GHVFULWR HQ
7DXFKHQ \ +XVVH\ ������ VH FDUDFWHUL]D SRUTXH ORV 1 SXQWRV HQ HO HMH GH ODV DEFLVDV VH HVFRJHQ
H¿FLHQWHPHQWH VLJXLHQGR UHJODV GH &XDGUDWXUD 1XPpULFD TXH SHUPLWHQ UHSOLFDU H[DFWDPHQWH
1�� PRPHQWRV GH OD GLVWULEXFLyQ FRQWLQXD� (O $QH[R $ SUHVHQWD XQD EUHYH GHVFULSFLyQ GH
FRPR VH UHDOL]D HVWD GLVFUHWL]DFLyQ� (Q HO &XDGUR 1r� VH SUHVHQWDQ ORV PRPHQWRV LPSOLFD�
GRV SRU OD GLVFUHWL]DFLyQ GH &XDGUDWXUD 1XPpULFD SDUD OD 7DVD GH &UHFLPLHQWR GHO &RQVXPR�
OD 7DVD /LEUH GH 5LHVJR \ HO 3UHPLR DO 5LHVJR� SDUD REWHQHU ORV PRPHQWRV UHODWLYRV D ODV GRV
~OWLPDV YDULDEOHV HV QHFHVDULR DGHPiV LPSRQHU HO PRGHOR WHyULFR GH OD VHFFLyQ ,,,���

��
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�����'XUELQ� :DWVRQ��������'HVYLDFLyQ�(VWiQGDU
�����-DUTXH�%HUD��SY���������7HVW�)��S�YDOXH�
�����$5&+��SY���������/RJ�/LNHOLKRRG
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����������������������F
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)XHQWH� (ODERUDFLyQ SURSLD� |w @ oq+f@fw�4,� O HV HO RSHUDGRU GH UH]DJRV� U5 FRUUHVSRQGH D U5
FRUUHJLGR�T FRUUHVSRQGH DO PHQRU GH ORV S�YDOXHV KDVWD �� UH]DJRV� OD KLSyWHVLV DOWHUQDWLYD GHO $5&+
HV XQ $5&+ ���� /D WDVD GH FUHFLPLHQWR EUXWD GHO FRQVXPR SHUFiSLWD HV DQXDO \ UHDO�
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�������������������������������7DVD�&UHF��&RQVXPR
&RUU����&XUWRVLV6HVJR'HVY��(VW�0HGLD
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/LEUH�GH�5LHVJR
�������������������������������7DVD�&UHF��&RQVXPR
&RUU����&XUWRVLV6HVJR'HVY��(VW�0HGLD

)XHQWH� (ODERUDFLyQ SURSLD� �@ 3=<<� /D GLVFUHWL]DFLyQ VH KD KHFKR FRQ � HVWDGRV� /D /LEUH GH 5LHVJR
\ HO 3UHPLR DO 5LHVJR VRQ UHDOHV DQXDOHV \ HVWiQ H[SUHVDGRV HQ SRUFHQWDMH�
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(Q OtQHD FRQ ORV UHVXOWDGRV UHSRUWDGRV SRU 0HKUD \ 3UHVFRWW ������ OD 7DVD /LEUH GH 5LHVJR
UHSOLFDGD HV PXFKR PiV DOWD TXH OD REVHUYDGD \ HO 3UHPLR DO 5LHVJR UHSOLFDGR HV PXFKR PiV
EDMR TXH HO REVHUYDGR�

,,,����� 4XLHEUH HQ ORV &RH¿FLHQWHV \ HQ OD 9DULDQ]D�
&XDQGR VH REVHUYD HO WHVW GH FRH¿FLHQWHV UHFXUVLYRV SDUD OD UHSUHVHQWDFLyQ $5��� SRGHPRV
DSUHFLDU TXH ORV FRH¿FLHQWHV QR VRQ HVWDEOHV� SRU WDO PRWLYR� D FRQWLQXDFLyQ VH SUHVHQWD OD VROX�
FLyQ GHO PRGHOR SDUD XQD UHSUHVHQWDFLyQ HVWDGtVWLFD TXH SHUPLWH TXLHEUHV HQ ORV FRH¿FLHQWHV�
%DL \ 3HUURQ �����D \ ����E� GHVFULEHQ XQ DOJRULWPR TXH SHUPLWH HQFRQWUDU HO Q~PHUR GH
TXLHEUHV \ OD IHFKD HQ TXH pVWRV VH KDQ SURGXFLGR� 8VDQGR HO WHVW VHFXHQFLDO GH TXLHEUHV VH
HQFRQWUy OD SUHVHQFLD GH VyOR XQ TXLHEUH TXH VH KDEUtD SURGXFLGR HO DxR ����� (O &XDGUR 1r
� PXHVWUD HO UHVXOWDGR GH ODV HVWLPDFLRQHV FRQ TXLHEUH \ DOJXQRV WHVWV GH HVSHFL¿FDFLyQ�

&DEH QRWDU TXH HVWH PRGHOR HV FDSD] GH GDU FXHQWD GHO FDPELR GH VLJQR HQ OD SULPHUD
DXWRFRUUHODFLyQ \ OD GLVPLQXFLyQ GH OD YDULDQ]D GH OD WDVD GH FUHFLPLHQWR GHO FRQVXPR� VLQ
HPEDUJR� FRPR PXHVWUD HO &XDGUR 1r �� QXHYDPHQWH OD WDVD OLEUH GH ULHVJR \ HO SUHPLR DO
ULHVJR VH HQFXHQWUDQ OHMRV GH OR TXH GLFHQ ORV GDWRV�

(Q HVWD VHFFLyQ VH KD JHQHUDOL]DGR HO PRGHOR GH 0HKUD \ 3UHVFRWW ������ SDUD SHUPLWLU
TXLHEUHV HQ OD GHVFULSFLyQ HVWDGtVWLFD GH OD VHULH GH FRQVXPR� VLHQGR ORV UHVXOWDGRV PX\ VLPL�
ODUHV D ORV REWHQLGRV SRU HVWRV DXWRUHV� (Q HO HMHUFLFLR TXH VH SUHVHQWD HQ OD SUy[LPD VHFFLyQ VH
WUDEDMD HQ XQD GLUHFFLyQ GLVWLQWD� VH GLVFXWH OD SRVLELOLGDG GH TXH ODV UHVWULFFLRQHV LPSXHVWDV
VREUH HO FRH¿FLHQWH GH DYHUVLyQ DO ULHVJR VHDQ GHPDVLDGR UHVWULFWLYDV� (O YDORU GH � SRGUtD VHU
PXFKR PD\RU TXH OR TXH FUHHQ OD PD\RUtD GH ORV HFRQRPLVWDV�

��
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)XHQWH� (ODERUDFLyQ SURSLD� |w @ oq+fw@fw�4,� U5 FRUUHVSRQGH D U5 FRUUHJLGR� 4 FRUUHVSRQGH DO
PHQRU GH ORV S�YDOXHV KDVWD �� UH]DJRV� /D KLSyWHVLV DOWHUQDWLYD GHO WHVW $5&+ HV XQ $5&+���� /RV
Q~PHURV \ VXEtQGLFHV � \ � LQGLFDQ TXH ORV WHVWV VRQ UHDOL]DGRV SDUD ORV UHVLGXRV GHVGH ���� KDVWD ����
\ GHVGH ���� KDVWD ���� UHVSHFWLYDPHQWH�
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7DVD�&UHF��&RQVXPR
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3UHPLR�DO�5LHVJR
��������������������������������������
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�����������������������������$5 ����6LQ�4XLHEUH

/LEUH�GH�5LHVJR
����������������������������������������
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�������������������������������$5 ����6LQ�4XLHEUH

7DVD�&UHF��&RQVXPR
&RUU����&XUWRVLV6HVJR'HVY��(VW�0HGLD

)XHQWH� (ODERUDFLyQ SURSLD� � @ 5> � @ 3=<<� /D GLVFUHWL]DFLyQ SDUD ��������� HV GH � HVWDGRV
XVDQGR HO PpWRGR SURSXHVWR SRU 7DXFKHQ \ +XVVH\ ������� &RPR PXHVWUD HO &XDGUR 1r �� ORV UHVLGXRV
GH ��������� UHFKD]DQ QRUPDOLGDG� SRU OR TXH KH RSWDGR SRU FDOLEUDU XQ SURFHVR FRQ WUHV HVWDGRV GH
PDQHUD GH UHSOLFDU ORV SULPHURV FXDWUR PRPHQWRV GH OD VHULH \ OD SULPHUD DXWRFRUUHODFLyQ� (VWD PDWUL]
GH WUDQVLFLyQ KD VLGR UHVWULQJLGD D WHQHU XQD IRUPD VLPLODU D OD GH 5LHW] ������� /D /LEUH GH 5LHVJR \ HO
3UHPLR DO 5LHVJR VRQ UHDOHV DQXDOHV \ HVWiQ H[SUHVDGRV HQ SRUFHQWDMH�

,9� ¢ (6 7$1 %$-$ /$ $9(56,Ï1 $/ 5,(6*2 "
$ SDUWLU GH OD SXEOLFDFLyQ GHO WUDEDMR GH +DQVHQ ������� *00 VH KD FRQYHUWLGR HQ XQD GH ODV
WpFQLFDV PiV SRSXODUHV SDUD HVWLPDU SDUiPHWURV GH SUHIHUHQFLDV� 8VDQGR GDWRV ¿QDQFLHURV�
.RFKHUODNRWD ������ \ +DQVHQ \ 6LQJOHWRQ ������ KDQ REWHQLGR HVWLPDFLRQHV GH � PHQRUHV
TXH �� VLQ HPEDUJR� XQD VHULH GH H[SHULPHQWRV GH 0RQWH &DUOR OOHYDGRV D FDER SRU 7DXFKHQ
�����E� \ &KXPDFHUR ������� HQWUH RWURV� KDQ PRVWUDGR TXH� EDMR GHWHUPLQDGDV FLUFXQVWDQ�
FLDV� *00 VXEHVWLPD HO YDORU GH �� (Q HO HMHUFLFLR TXH VH SUHVHQWD D FRQWLQXDFLyQ VH PXHVWUD
TXH HVWLPDFLRQHV FRPR ODV UHDOL]DGDV SRU .RFKHUODNRWD ������� SUHFLVDPHQWH� FRUUHVSRQGHQ
DO WLSR GH VLWXDFLRQHV HQ ODV TXH *00 VXEHVWLPD �� \ D~Q PiV LPSRUWDQWH� FRQ QLYHOHV GH
DYHUVLyQ DO ULHVJR OR VX¿FLHQWHPHQWH DOWRV FRPR SDUD UHVROYHU OD FRQWURYHUVLD� HVWLPDFLRQHV
GHO RUGHQ GH � y � QR VRQ WDQ LPSUREDEOHV�

��
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,9��� /D (FRQRPtD�
(Q HVWD HFRQRPtD FRQVLGHUDUHPRV GRV DFWLYRV� HO DFWLYR OLEUH GH ULHVJR \ XQ DFWLYR ULHVJRVR
TXH SDJD gw� &RPR DKRUD QR VXSRQHPRV |w @ 3� HQ HTXLOLEULR gw \ fw SXHGHQ VHU GLVWLQWRV�(O UHWRUQR DO ~QLFR DFWLYR ULHVJRVR GH HVWD HFRQRPtD VHUi GHQRWDGR SRU Uhw.4� PLHQWUDV TXH HOUHWRUQR GHO DFWLYR OLEUH GH ULHVJR VHUi GHQRWDGR SRU Uew.4� (VWD QRWDFLyQ HV FRQVLVWHQWH FRQ ODQRWDFLyQ XWLOL]DGD HQ OD VHFFLyQ ,,�

3DUD SRGHU UHVROYHU HO PRGHOR \� HQ SDUWLFXODU� OD HFXDFLyQ IXQFLRQDO ���� DO LJXDO TXH
HQ 0HKUD \ 3UHVFRWW ������� OD HFRQRPtD HV GLVFUHWL]DGD GH PDQHUD WDO TXH �w � fw@fw�4SHUWHQHFH DO FRQMXQWR 
� @ i�4> �5> ===> �qj \ �w � gw@gw�4 SHUWHQHFH DO FRQMXQWR 
� @i�4> �5> ===> �qj� 6H DVXPH TXH OD HYROXFLyQ GHO SDU +�w> �w, VLJXH XQ SURFHVR GH WUDQVLFLyQPDUNRYLDQD GH SULPHU RUGHQ GRQGH FDGD HVWDGR l HVWi GHWHUPLQDGR SRU OD UHDOL]DFLyQ GH DPEDV
WDVDV GH FUHFLPLHQWR� OXHJR H[LVWHQ q5 HVWDGRV l GLVWLQWRV SHUWHQHFLHQWHV DO FRQMXQWR 
��
� �HQ ORV TXH ODV WDVDV GH FUHFLPLHQWR WRPDQ ORV YDORUHV ��l> �l�� /D PDWUL] GH WUDQVLFLyQ WLHQHFRPSRQHQWHV !lm TXH LQGLFDQ OD SUREDELOLGDG GH LU GHO HVWDGR l DO HVWDGR m�(O SUHFLR GH HTXLOLEULR GHO DFWLYR OLEUH GH ULHVJR HQ HO HVWDGR l HV�

tl @ �
q5[
m@4

!lm���
m

(Q WDQWR TXH ODV UHODFLRQHV SUHFLR GLYLGHQGR GHO DFWLYR ULHVJRVR VH REWLHQHQ UHVROYLHQGR HO
VLJXLHQWH VLVWHPD GH HFXDFLRQHV�

zl @ �
q5[
m@4

!lm���
m �m+4 . zm, ;l @ 4> 5> ===> q5

,9��� 'HVFULSFLyQ GH ORV ([SHULPHQWRV�
(O HMHUFLFLR TXH VH UHDOL]y FRQVLVWLy HQ OD VLPXODFLyQ GH ���� PXHVWUDV GH OD HFRQRPtD GHV�
FULWD� SDUD �� SHUtRGRV FRQ SUHIHUHQFLDV GHVFULWDV SRU �  ���� \ � � ^����������`� (VWH YDORU
SDUD � HV HVWiQGDU HQ OD OLWHUDWXUD \ HO UDQJR HVWXGLDGR SDUD � HV XQD H[WHQVLyQ DO UDQJR WtSLFR
DVXPLGR HQ OD OLWHUDWXUD FRQ HO ¿Q GH SHUPLWLU XQD PD\RU DYHUVLyQ DO ULHVJR �YHU .RFKHUODNRWD�
����� SDUD XQD GLVFXVLyQ PiV GHWDOODGD��

/RV FRQMXQWRV 
� \ 
� � \ OD PDWUL] GH WUDQVLFLyQ IXHURQ REWHQLGRV XVDQGR &XDGUDWXUD
1~PHULFD 0XOWLYDULDGD VLJXLHQGR D 7DXFKHQ \ +XVVH\ �������� (O SURFHVR TXH VH KD GLV�
D 3DUD XQD GHVFULSFLyQ GHWDOODGD GH OD FXDGUDWXUD GH SURFHVRV PXOWLYDULDGRV YHU 7DXFKHQ \ +XVVH\ ������� $O
LJXDO TXH HQ .RFKHUODNRWD ������� OD GLVFUHWL]DFLyQ VH KD KHFKR FRQ q ' e�

��
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FUHWL]DGR FRUUHVSRQGH D OD UHSUHVHQWDFLyQ HVWDGtVWLFD GH .RFKHUODNRWD ������ SDUD OD WDVD GH
FUHFLPLHQWR GHO FRQVXPR \ GHO GLYLGHQGR�

oq �w @ 3=337 . 3=44: oq �w�4 . 3=747 oq�w�4 . %ow
oq�w @ 3=354 . 3=34: oq �w�4 . 3=494 oq�w�4 . %ow

Y du+%, @
� 3=3473 3=334::

3=334:: 3=3345
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(VWDV HVWLPDFLRQHV IXHURQ UHDOL]DGDV FRQ ORV PLVPRV GDWRV TXH XVDURQ 0HKUD \ 3UHVFRWW
������� SRU OR WDQWR� OD XQLGDG GH WLHPSR HQ HVWH H[SHULPHQWR HV LQWHUSUHWDGD FRPR XQ DxR�

3DUD FDGD XQD GH ODV ���� UHDOL]DFLRQHV VH KD SURFHGLGR D HVWLPDU � \ � SRU *00 HQ �
HWDSDV XVDQGR ODV FRQGLFLRQHV GH SULPHU RUGHQ H LQVWUXPHQWRV GHVFULWRV HQ HO &XDGUR 1r ��

&8$'52 1r �
&21',&,21(6 '( 2572*21$/,'$' ( ,167580(1726 '( /26

(67,0$'25(6 '( *00�
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,QVWUXPHQWRV&�3�2�(VWLPDGRU
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5HW� λW���5HW��$�

,QVWUXPHQWRV&�3�2�(VWLPDGRU

)XHQWH� (ODERUDFLyQ SURSLD� &�3�2� TXLHUH GHFLU ODV FRQGLFLRQHV GH SULPHU RUGHQ DVRFLDGDV D ORV DF�
WLYRV VHxDODGRV HQ HVD FROXPQD MXQWR FRQ HO LQVWUXPHQWR VHxDODGR HQ OD FROXPQD ,QVWUXPHQWRV KDQ VLGR
XWLOL]DGRV SDUD FRQVWUXLU OD FRQGLFLyQ GH 2UWRJRQDOLGDG� 3DUD PD\RU GLVFXVLyQ YHU +DQVHQ \ 6LQJOHWRQ
������ \ .RFKHUODNRWD �������
(O *Ui¿FR 1r � PXHVWUD HO LQWHUYDOR GH FRQ¿DQ]D FRQ XQ ��� SDUD HVWRV WUHV HVWLPDGRUHV GH
�� &RPR VH SXHGH DSUHFLDU HQ HVWH JUi¿FR� SDUD YDORUHV GH � WDQ DOWRV FRPR ��� D~Q QR HV WDQ
LPSUREDEOH REWHQHU HVWLPDGRUHV GH � HQWUH � \ � HQ HO FDVR GH ORV HVWLPDGRUHV $4 \ $5� (Q HOFDVR GHO HVWLPDGRU $6 VyOR KDVWD YDORUHV GH � WDQ DOWRV FRPR � VH SXHGHQ WHQHU HVWLPDGRUHV
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GH HVWH RUGHQ�� (O $QH[R % PXHVWUD OD GLVWULEXFLyQ GH ORV HVWLPDGRUHV GH ��
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)XHQWH� 6H KDQ UHDOL]DGR ����� VLPXODFLRQHV SDUD FDGD HVWLPDFLyQ� /D HVWLPDFLRQHV GH *00 KDQ VLGR
UHDOL]DGDV FRQ ORV LQVWUXPHQWRV GHVFULWRV SDUD $4 � $5 \ $6 XVDQGR ODV FRQGLFLRQHV GH RUWRJRQDOLGDGGHVFULWDV HQ HO &XDGUR 1r ��

(O &XDGUR 1r �� GHVFULEH ODV HVWLPDFLRQHV GH ORV HVWLPDGRUHV $4� $5 \ $6 UHVSHFWLYDPHQWH�(Q HVWRV FXDGURV VH SXHGH REVHUYDU TXH WDQWR OD PHGLD FRPR OD PHGLDQD VH HQFXHQWUDQ VLHP�
SUH SRU GHEDMR GHO YHUGDGHUR YDORU GH �� 7DPELpQ VH SXHGH REVHUYDU TXH OD SUREDELOLGDG GH
REWHQHU HVWLPDFLRQHV GH � PHQRUHV TXH � HV VLHPSUH PD\RU TXH ���� SDUD � KDVWD ��� 'H�
VDIRUWXQDGDPHQWH� HQ HVWH FDVR� FRPR HQ PXFKRV RWURV HQ ORV TXH VH HVWXGLDQ ODV SURSLHGDGHV
GH PXHVWUDV SHTXHxDV GH XQ HVWLPDGRU� HV GLItFLO HQWHQGHU SRU TXp VH RULJLQDQ HVWRV VHVJRV�

7DPELpQ VH KDQ FRPSXWDGR ORV WHVWV w WUDGLFLRQDOHV� GRQGH OD QXOD HV HO YHUGDGHUR YDORU
GHO SDUiPHWUR� /D GLVWULEXFLyQ GH HVWRV HVWDGtJUDIRV SDUD �  �� �� �� \ �� VH PXHVWUD HQ ORV
*Ui¿FRV 1r �� � \ ��� &RPR VH SXHGH YHU HQ HVWRV JUi¿FRV� H[LVWH XQ LPSRUWDQWH VHVJR KDFLD
OD L]TXLHUGD TXH HV FDGD YH] PD\RU D PHGLGD TXH DXPHQWD �� FRQ H[FHSFLyQ GHO HVWLPDGRU $6�GRQGH OD VXEHVWLPDFLyQ QR WLHQH XQ FRPSRUWDPLHQWR UHJXODU FRQ UHVSHFWR DO YDORU GH ��

S (O YDORU H[DFWR GH � SDUD HO FXDO VH UHVXHOYHQ HVWDV FRQWURYHUVLDV GHSHQGH GH OD FDUDFWHUL]DFLyQ TXH VH KDJD GH OD
PLVPD� SRU HMHPSOR� HQ .RFKHUODNRWD ������ FRQ XQ � GH ��� VHUtD VX¿FLHQWH SDUD TXH HO SUHPLR DO ULHVJR REVHUYDGR
QR IXHVH FRQWURYHUVLDO� HQ WDQWR TXH HQ OD FDUDFWHUL]DFLyQ PiV UHVWULFWLYD GH +DQVHQ \ -DJDQQDWKDQ ������ VH QHFHVLWDXQ � FHUFDQR D ���
. SDUD OD GLVWULEXFLyQ GHO WHVW w FRQ � GHO � DO �� YHU $QH[R &�
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)XHQWH� (ODERUDFLyQ SURSLD� 6H KDQ UHDOL]DGR ����� VLPXODFLRQHV SDUD FDGD HVWLPDFLyQ� /D HVWLPDFLRQHV
GH *00 KDQ VLGR UHDOL]DGDV FRQ ORV LQVWUXPHQWRV GHVFULWRV SDUDD4 �D5 \D6 XVDQGR ODV FRQGLFLRQHVGH RUWRJRQDOLGDG GHVFULWDV HQ HO &XDGUR 1r ��

��



6REUH OD FRQWURYHUVLD GHO SUHPLR DO ULHVJR �2\DU]~Q &�

*5$),&2 1r �
',675,%8&,Ï1 '(/ 7(67 w '(/ (67,0$'25 D4 3$5$ ��

�

��

��

��

��

���

���

����� ����� ����� ����� ���� ���� ����

6HULHV��7�B��
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0HDQ� ���������
0HGLDQ� ���������
0D[LPXP����������
0LQLPXP����������
6WG��'HY������������
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6HULHV��7�B��
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0HGLDQ� ���������
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0LQLPXP����������
6WG��'HY������������
6NHZQHVV�����������
.XUWRVLV�����������

-DUTXH�%HUD���������
3UREDELOLW\���������

)XHQWH� (ODERUDFLyQ SURSLD� 6H KDQ UHDOL]DGR ����� VLPXODFLRQHV SDUD FDGD HVWLPDFLyQ� /D HVWLPD�
FLRQHV GH *00 KDQ VLGR UHDOL]DGDV FRQ ORV LQVWUXPHQWRV GHVFULWRV SDUD D4 XVDQGR ODV FRQGLFLRQHV GHRUWRJRQDOLGDG GHVFULWDV HQ HO &XDGUR 1r ��
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6HULHV��7�B��
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0HGLDQ� ���������
0D[LPXP����������
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6NHZQHVV�����������
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-DUTXH�%HUD���������
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)XHQWH� (ODERUDFLyQ SURSLD� 6H KDQ UHDOL]DGR ����� VLPXODFLRQHV SDUD FDGD HVWLPDFLyQ� /D HVWLPD�
FLRQHV GH *00 KDQ VLGR UHDOL]DGDV FRQ ORV LQVWUXPHQWRV GHVFULWRV SDUD $5 XVDQGR ODV FRQGLFLRQHV GHRUWRJRQDOLGDG GHVFULWDV HQ HO &XDGUR 1r ��
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0HGLDQ� ���������
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.XUWRVLV�� ���������
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3UREDELOLW\���������

)XHQWH� (ODERUDFLyQ SURSLD� 6H KDQ UHDOL]DGR ����� VLPXODFLRQHV SDUD FDGD HVWLPDFLyQ� /D HVWLPDFLRQHV
GH *00 KDQ VLGR UHDOL]DGDV FRQ ORV LQVWUXPHQWRV GHVFULWRV SDUDD4 �D5 \D6 XVDQGR ODV FRQGLFLRQHVGH RUWRJRQDOLGDG GHVFULWDV HQ HO &XDGUR 1r ��
)LQDOPHQWH� HO *Ui¿FR 1r � PXHVWUD ODV PHGLDV \ PHGLDQDV GH ORV WHVW w� /DV PHGLDV \
PHGLDQDV VLHPSUH VRQ PHQRUHV TXH �� \ HQ HO FDVR GH ORV HVWLPDGRUHV D4 \ D5� pVWDV VRQGHFUHFLHQWHV UHVSHFWR D ��

(VWH HMHUFLFLR PXHVWUD TXH� LQFOXVR HQ XQ DPELHQWH GRQGH HO PRGHOR VH HQFXHQWUD FRUUHF�
WDPHQWH HVSHFL¿FDGR FRPR HQ HO H[SHULPHQWR GH 0RQWH &DUOR DTXt UHDOL]DGR� OD YDULDQ]D GH
PXHVWUD SHTXHxD GHO HVWLPDGRU GH *00 SDUD HO FRH¿FLHQWH GH DYHUVLyQ DO ULHVJR HV PiV ELHQ
DPSOLD� 6LQ HPEDUJR� HVWH H[SHULPHQWR QR HV LQIRUPDWLYR UHVSHFWR D VL OD HVSHFL¿FDFLyQ GH
HVWH PRGHOR HV FRUUHFWD� (VWD GLVFXVLyQ HV DERUGDGD� DO PHQRV SDUFLDOPHQWH� HQ .RFKHUODNRWD
�������

/RV HMHUFLFLRV GH HVWD VHFFLyQ PXHVWUDQ TXH � SRGUtD VHU PXFKR PD\RU TXH OR TXH FUHHQ OD
PD\RUtD GH ORV HFRQRPLVWDV� VLQ HPEDUJR� HVWDV VXJHUHQFLDV GHEHQ VHU FRPSOHPHQWDGDV FRQ
IXWXUDV LQYHVWLJDFLRQHV GRQGH SXHGDQ REWHQHUVH HVWLPDFLRQHV GH � XVDQGR HQIRTXHV DOWHUQD�
WLYRV�
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)XHQWH� (ODERUDFLyQ SURSLD� 6H KDQ UHDOL]DGR ����� VLPXODFLRQHV SDUD FDGD HVWLPDFLyQ� /D HVWLPDFLRQHV
GH *00 KDQ VLGR UHDOL]DGDV FRQ ORV LQVWUXPHQWRV GHVFULWRV SDUDD4 �D5 \D6 XVDQGR ODV FRQGLFLRQHVGH RUWRJRQDOLGDG GHVFULWDV HQ HO &XDGUR 1r ��

9� &21&/86,21(6�
(VWD ~OWLPD VHFFLyQ HVWi GHGLFDGD D SRQHU HQ UHOLHYH ORV SULQFLSDOHV UHVXOWDGRV GH ORV HMHUFLFLRV
UHDOL]DGRV HQ HVWH WUDEDMR�

(O SULPHU HMHUFLFLR FRPLHQ]D FRQ XQD GLVFXVLyQ VREUH ODV HFRQRPtDV GH FUDVK GH 5LHW]
������ \ 6DO\HU ������� (Q HVWH WUDEDMR VH KD PRVWUDGR TXH WDOHV HFRQRPtDV VRQ FDSDFHV GH
UHSOLFDU ORV SULPHURV PRPHQWRV GH OD OLEUH GH ULHVJR \ HO SUHPLR DO ULHVJR VLWXDQGR HO VHVJR
\ OD FXUWRVLV GH OD WDVD GH FUHFLPLHQWR GHO FRQVXPR PX\ SRU GHEDMR \ PX\ SRU HQFLPD UHV�
SHFWLYDPHQWH GHO VHVJR \ FXUWRVLV REVHUYDGDV� 6LQ HPEDUJR� ORV GDWRV QR RIUHFHQ VX¿FLHQWH
HYLGHQFLD SDUD UHFKD]DU WDOHV HFRQRPtDV SRU VXV LPSOLFDQFLDV SDUD ORV PRPHQWRV GH OD WDVD GH
FUHFLPLHQWR GHO FRQVXPR�

(Q HO VHJXQGR HMHUFLFLR VH EXVFD XQD PHMRU UHSUHVHQWDFLyQ HVWDGtVWLFD SDUD OD WDVD GH FUHFL�
PLHQWR GHO FRQVXPR� (VWD PHMRU UHSUHVHQWDFLyQ HV FDSD] GH GDU FXHQWD GH ORV FDPELRV HQ OD
SULPHUD DXWRFRUUHODFLyQ \ OD YDULDQ]D GH OD VHULH� VLQ HPEDUJR� FXDQGR VH UHVXHOYH HO PRGHOR
SDUD HVWD UHSUHVHQWDFLyQ ORV UHVXOWDGRV VRQ PX\ VLPLODUHV D ORV HQFRQWUDGRV SRU 0HKUD \
3UHVFRWW �������

(O WHUFHU HMHUFLFLR PXHVWUD TXH DOJXQDV HVWLPDFLRQHV GH *00 SDUD �� LQIHULRUHV D � KDQ
VLGR REWHQLGDV D SDUWLU GH HVWLPDGRUHV VHVJDGRV KDFLD OD L]TXLHUGD� SRU OR FXDO � SRGUtD VHU
PXFKR PD\RU TXH OR TXH PXHVWUDQ HVDV HVWLPDFLRQHV� ,QFOXVR FRQ � PD\RUHV TXH �� VH
SRGUtDQ KDEHU REWHQLGR HVWLPDFLRQHV PHQRUHV TXH ��
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%$,� -� \ 3(5521 3� ����D� (VWLPDWLQJ DQG 7HVWLQJ /LQHDU 0RGHOV ZLWK 0XOWLSOH 6WUXFWXUDO

&KDQJHV� (FRQRPHWULFD ����� ������
%$,� -� \ 3(5521 3� ����E� &RPSXWDWLRQ DQG $QDO\VLV RI 0XOWLSOH 6WUXFWXUDO &KDQJH

0RGHOV� 0DQXVFULWR� %RVWRQ 8QLYHUVLW\�
&+80$&(52� 5� ����� )LQLWH 6DPSOH 3URSHUWLHV RI WKH (I¿FLHQW 0HWKRG RI 0RPHQWV�

6WXGLHV LQ 1RQOLQHDU '\QDPLFV DQG (FRQRPHWULFV�
*52660$1� 6� DQG 6+,//(55� ����� 7KH 'HWHUPLQDQWV RI WKH 9DULDELOLW\ RI 6WRFN0DUNHW

3ULFHV� $PHULFDQ (FRQRPLF 5HYLHZ ����� ��������
+$16(1� /� ����� /DUJH 6DPSOH 3URSHUWLHV RI *HQHUDOL]HG 0HWKRG RI 0RPHQWV (VWLPDWRUV�

(FRQRPHWULFD ����� ����������
+$16(1� /� \ -$*$11$7+$1 5� ����� ,PSOLFDWLRQV RI 6HFXULW\ 0DUNHW 'DWD IRU 0RGHOV

RI '\QDPLF (FRQRPLHV� -RXUQDO RI 3ROLWLFDO (FRQRP\ ����� ��������
+$16(1� /� \ 6,1*/(721 .� ����� *HQHUDOL]HG ,QVWUXPHQWDO 9DULDEOHV (VWLPDWLRQ RI

1RQOLQHDU 5DWLRQDO ([SHFWDWLRQV 0RGHOV� (FRQRPHWULFD ����� ����������
+$16(1� /� \ 6,1*/(721 .� ����� (UUDWD� (FRQRPHWULFD ��� SS���������
.2&+(5/$.27$� 1� ����� 2Q 7HVWV RI 5HSUHVHQWDWLYH &RQVXPHU $VVHW 3ULFLQJ 0RGHOV�

-RXUQDO RI 0RQHWDU\ (FRQRPLFV ����� ��������
.2&+(5/$.27$� 1� ����� 7KH (TXLW\ 3UHPLXP� ,W¶V 6WLOO D 3X]]OH� -RXUQDO RI (FRQRPLF

/LWHUDWXUH� 9RO� ;;;,9� ������
0(+5$� 5� \ 35(6&277 (� ������ 7KH (TXLW\ 3UHPLXP� $ 3X]]OH� -RXUQDO RI 0RQHWDU\

(FRQRPLFV �� ���� �������
0(+5$� 5� \ (� 35(6&277� ����� 7KH (TXLW\ 5LVN 3UHPLXP� $ 6ROXWLRQ "� -RXUQDO RI

0RQHWDU\ (FRQRPLFV ����� ��������
5,(7=� 7� ����� 7KH (TXLW\ 5LVN 3UHPLXP� $ 6ROXWLRQ� -RXUQDO RI 0RQHWDU\ (FRQPLFV �����

��������
6$/<(5� .� ����� &UDVK 6WDWHV DQG WKH (TXLW\ 3UHPLXP� 6ROYLQJ RQH 3X]]OH 5DLVHV

$QRWKHU� -RXUQDO RI (FRQRPLF '\QDPLFV DQG &RQWURO ����� ��������
7$8&+(1� *� ����D� )LQLWH 6WDWH 0DUNRY &KDLQ $SSUR[LPDWLRQV WR 8QLYDULDWH DQG 9HFWRU

��
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$XWRUHJUHVVLRQV� (FRQRPLF /HWWHUV ���� ��������
7$8&+(1� *� ����E� 6WDWLVWLFDO 3URSHUWLHV RI *HQHUDOL]HG 0HWKRG�RI�0RPHQWV (VWLPDWRUV

RI 6WUXFWXUDO 3DUDPHWHUV 2EWDLQHG IURP )LQDQFLDO 0DUNHW 'DWD� -RXUQDO RI %XVLQHVV 	
(FRQRPLF 6WDWLVWLFV ���� ��������

7$8&+(1� *� \ +866(<� 5� ����� 4XDGUDWXUH�%DVHG 0HWKRGV IRU 2EWDLQLQJ $SSUR[LPDWH
6ROXWLRQV WR 1RQOLQHDU $VVHW 3ULFLQJ0RGHOV� (FRQRPHWULFD �� ���� ��������
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$QH[R $� 'LVFUHWL]DFLyQ %DVDGD HQ 0pWRGRV GH &XDGUDWXUD�
/D GLVFUHWL]DFLyQ EDVDGD HQ ORV 0pWRGRV GH &XDGUDWXUD VH FDUDFWHUL]D SRUTXH ORV SXQWRV GH
ODV DEFLVDV VRQ HVFRJLGRV HQ IRUPD H¿FLHQWH HQ HO VHQWLGR TXH FRQ 1 SXQWRV� 1�� PRPHQWRV
VRQ UHSOLFDGRV H[DFWDPHQWH� VLHQGR HVWR OR PHMRU TXH VH SXHGH KDFHU XVDQGR ORV PRPHQWRV
FRPR FULWHULR�

(Q ODV DSOLFDFLRQHV DTXt GHVDUUROODGDV VH KDQ XVDGR ORV SROLQRPLRV *DXVV�+HUPLWH SDUD
HVFRJHU ODV DEFLVDV }n \ ORV SHVRV zn DVRFLDGRV� &RPR HVWDV DEFLVDV FRUUHVSRQGHQ D OD GLV�WULEXFLyQ QRUPDO HVWiQGDU� GHEHQ VHU GHVHVWDQGDUL]DGDV XVDQGR OD PHGLD \ GHVYLDFLyQ HVWiQGDU
LQFRQGLFLRQDOHV SDUD REWHQHU ODV DEFLVDV GH¿QLWLYDV |n� 7DPELpQ GHEH HVFRJHUVH XQD IXQFLyQGH SRQGHUDFLyQ $+},� (Q HO FDVR GH ORV PRGHORV TXH LPSOLFDEDQ GLQiPLFDV VyOR GH SULPHU
RUGHQ VH XVy OD IXQFLyQ GH SRQGHUDFLyQ VXJHULGD SDUD ORV SROLQRPLRV *DXVV�+HUPLWH�

$+},�}5

/RV FRPSRQHQWHV GH OD PDWUL] GH WUDQVLFLyQ VRQ DVLJQDGRV GH OD VLJXLHQWH PDQHUD�

!lm @ i +|m m{m,zm
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i +|m m{m,zm
$+|m,

\ i +|m m{m, FRUUHVSRQGH D OD IXQFLyQ GH GLVWULEXFLyQ GH |m FRQGLFLRQDO DO HVWDGR l�
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)XHQWH� (ODERUDFLyQ SURSLD� 6H KDQ UHDOL]DGR ����� VLPXODFLRQHV SDUD FDGD HVWLPDFLyQ� /D HVWLPDFLRQHV
GH *00 KDQ VLGR UHDOL]DGDV FRQ ORV LQVWUXPHQWRV GHVFULWRV SDUD $4 � $5 \ $6 XVDQGR ODV FRQGLFLRQHVGH RUWRJRQDOLGDG GHVFULWDV HQ HO &XDGUR 1r ��
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