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�UHFLELGR HO �� GH PDU]R GH ����� DFHSWDGR HO � GH MXQLR GH �����

5&68OO:8� (Q HVWH WUDEDMR VH UHSRUWDQ ODV FDUDFWHUtVOLFDV HOpF�
WULFDV \ HVWHTXLRPpOULFDV HOH SHOtFXODV GHOJDGDV SROLFULVODOLQDV GH
&G7F� GHSRVLWDGDV SRU O%� WpFQLFD +RW� ?9DOO )OD����K�(YDSRUDWLRQ
�+?9)(�� SDUD GLIHUHQWHV FRQGLFLRQHV GH GHSRVLFLyQ� /RV JUiQXORV
GH ODV SHOtFXODV WLHQHQ IRUPD FROXPQDU� /D HVWHTXLRPHOUtD GH
ODV SHOtFXODV GHSHQGH IXHUOHPHQWH GH ORV SDUiPHWURV GH GHSyVLWR�
OD WHPSFUDWXUD GH VXEVWUDOR �7��� \ OD WHPSHUDWXUD GH OD SDUHG
FDOLHQWH �7S�� 3DUD YDORUHV SHTXHxRV GH 7� \ 7S �� ���& <����&�
UHVSHFWLYDPHQWH� VH REWLHQHQ SHOtFXODV FRQ XQ JUDQ H[FHVR GH 7H
�B ����� PLHQWUDV TXH SDUD WHPSHUDWXUDV PD\RUHV �7� 
� ����&
< 7S a ����&� VH GHSRVLWDQ SHOtFXODV FDVL HVWHTXLRPpWULFDV�
/DV FDUDFWHUtVWLFDV HOpFOULFDV GHSHQGHQ D VX YH] GH OD FDQWLGDG
GH H[FHVR GH 7H SUHVHQWH HQ ODV PXHVWUDV� $Vt� VH REVHUYy XQ
FDPELR HQ OD UHVLVWLYLGDG GH KDVWD VLHWH yUGHQHV GH PDJQLWXG
HQWUH SHOtFXODV TXH WHQtDQ ��� GH H[FHVR GH 7H FRQ DTXHOODV
TXH PRVWUDEDQ XQD HVWHTXLRPHWUtD FHUFDQD DO ���� ,JXDOPHQWH�
VH HQFRQOUy XQD GLIHUHQFLD PX\ JUDQGH HQWUH ODV PHGLGDV GH
UHVLVWLYLGDG KHFKDV VREUH OD VXSHUILFLH GH ODV SHOtFXODV UHVSHFWR
GH ODV PHGLGDV KHFKDV �� WUDYpV GHO YROXPHQ GH ODV PLVPDV SDUD
ODV GLIHUHQWHV FRQGLFLRQHV GH GHSRVLFL�Q FRQVLGHUDGDV� 7DPELpQ VH

� 3URIHVRU LQYHVWLJDGRU HQ O$ (6)0�,31 \ aQ OD 8$0
$=&$327=��/&2�



��� -� )pOL]� 9DOGp] HW DO�

GHVFULEH HO FRPSRUWDPLHQWR GH OD UHVLVWLYLGDG HQ IXQFLyQ GH OD
WHPSHUDWXUD SDUD HO UDQJR GH ���� D ��*R.�

$EVWUDFW� 7KH HOHFWULFDO DQG VWRLFKLRPHWULF FKDUDFWHULVWLFV R&
SRO\FU\VWDOOLQH 2G7H ILOPV GHSRVLWHG E\ WKH +RW� :DOO )ODVK�(YDS�
RUDWLRQ WHFKQLTXH DUH UHSRUWHG IRU GLIIHUHQW GHSRVLWLRQ SDUDPHWHUV�
7KH FU\VWDOOLWHV LQ WKHVH ILOP� JURZ LQ D FROXPQDU W\SH R& JUDLR�
7KH VWRLFKLRPHWU\ R& WKH ��PV LV ODUJHO\ GHSHQGHQW RQ VXEVWUDWH
�7�� DQG ZDOO WHPSHUDWXUHV �7Z� GXULQJ GHSRVLWLRQ� $W ORZ YDOXHV
RI 7� DQG 7Z �� ���� DQG ������ UHVSHFWLYHO\� D ODUJH H[FHVV RI
WKH 7H LV SUHVHQW ���� DW���� $W 7� a ����� DQG 7Z a �����
QHDUO\ VWRLFKLRPHWULF ILOPV ZHUH REWDLQHG� 7KH H,HFWULFDO FKDUDFWH�
ULVWLFV ZHUH VWURQJO\ GHSHQGHQW RQ WKH DPRXQW R& H[FHVV 7H SUHVHQW
LQ WKH VDPSOHV� $ FKDQJH LQ WKH UHVLVWLYLW\ R& XS WR VHYHQ RUGHUV
RI PDJQLWXGH ZDV PHDVXUHG EHWZHHQ WKH VDPSOHV ZLWK ��� DW��
R& H[FHVV 7H DQG WKRVH ZLWK D VWRLFKLRPHWU\ FORVH WR ���� $,VR D
ODUJH GLIIHUHQFH LQ WKH UHVLVWLYLW\ PHDVXUHPHQWV ZDV REVHUYHG RQ
WKH VXUIDFH DQG DFURVV WKH VDPSOHV IRU WKH GLIIHUHQW GHSRVLWLRQ
FRQGLWLRQV VWXGLHG� 7KH EHKDYLRU RI WKH UHVLVWLYLW\ ZLWK WHPSHUD�
WXUH LQ WKH ��� WR ����. UDQJH LV DOVR GLVFXVVHG�

3$&6� ������(\� ������)Z� �������E

�� ,QWURGXFFLyQ

(O HVWXGLR GH FRPSXHVWRV GH ORV JUXSRV ,,� 9, VH KD LQFUHPHQWDGR HQ
ORV ~OWLPRV DxRV GHELGR D OD QHFHVLGDG GH HQFRQWUDU QXHYRV PDWHULDOHV
SDUD OD IDEULFDFLyQ GH GLVSRVLWLYRV RSWRHOHFWUyQLFRV >���@� (VWR VH
GHEH D TXH ORV PDWHULDOHV ,,� 9, SRVHHQ DOJXQDV SURSLHGDGHV ItVLFDV
PX\ HVSHFLDOHV� ODV FXDOHV SHUPLWHQ XWLOL]DUORV FRQ VLPLODUHV R PHMRUHV
UHVXOWDGRV� HQ VXVWLWXFLyQ GH PDWHULDOHV PiV DPSOLDPHQWH XWLOL]DGRV
FRPR HO *H \ HO 6L�

8QD GH ODV IRUPDV PiV VRFRUULGDV SDUD HVWXGLDU HVWRV PDWHULDOHV
FRQ HO SURSyVLWR GH DEDUDWDU VXV FRVWRV GH REWHQFLyQ� KD FRQVLVWLGR
HQ GHSRVLWDU HO PDWHULDO HQ IRUPD GH SHOtFXOD GHOJDGD HPSOHDQGR
WpFU�LFDV VHQFLOODV� WDOHV FRPR HO GHSyVLWR GH YDSRU HQ HVSDFLR FH�
UUDGR �&697� >�@� OD WpFQLFD *5(* >�@ �TXH FRQVLVWH HQ FRPELQDU OD
WpFQLFD &697 FRQ HO XVR GH XQD SDUHG FDOLHQWH�� OD HSLWD[LD GH KDFHV
PROHFXODUHV �0%(� >�@ \ RWUDV�



3URSLHGDGHV HOpFWULFDV \ HVWHTXLRPpWULFDV GH &G7H ���

(Q HVWH WUDEDMR HVWXGLDPRV ODV SURSLHGDGHV HOpFWULFDV \ HVWH�
TXLRPpWULFDV GH SHOtFXODV GHOJDGDV GH &G7H� HO FXDO HV XQ PLHPEUR
GH ORV FRPSXHVWRV 8�9,� GHSRVLWDGDV PHGLDQWH OD WpFQLFD +:)% >��
�HYDSRUDFLyQ UiSLGD SRU SDUHGHV FDOLHQWHV�� OD FXDO SHUPLWH REWHQHU
SHOtFXODV SROLFULVWDOLQDV WLSR�S GH FDOLGDG ySWLFD� 6H HQFXHQWUD TXH
ODV SHOtFXODV FUHFHQ FRQ XQ H[FHVR GH 7H� HO FXDO GHSHQGH IXHUWHPHQWH
GH ORV SDUiPHWURV GH GHSRVLFLyQ WDOHV FRPR OD WHPSHUDWXUD GH VXEV�
WUDWR �7V� < OD WHPSHUDWXUD GH OD SDUHG FDOLHQWH �7S�� 6H REVHUYD
XQ FDPELR GH KDVWD VLHWH yUGHQHV GH PDJQLWXG HQ OD FRQGXFWLYLGDG
HOpFWULFD GH ODV SHOtFXODV GH DFXHUGR FRQ HO H[FHVR GH 7H SUHVHQWH HQ
ODV PXHVWUDV� 7DPELpQ VH UHSRUWDQ HQ HVWH WUDEDMR OD GHSHQGHQFLD
GH ODV SURSLHGDGHV HOpFWULFDV \ HVWHTXLRPpWULFDV GH DFXHUGR D ORV
SDUiPHWURV GH GHSRVLFLyQ� DVt FRPR HO FRPSRUWDPLHQWR GH OD UHVLVWL�
YLGDG PHGLGD VREUH OD VXSHUILFLH \ D WUDYpV GH OD SHOtFXOD HQ IXQFLyQ
GH OD WHPSHUDWXUD�

�� 3DUWH H[SHULPHQWDO

/D WpFQLFD +:)( FRPELQD HO XVR GH OD HYDSRUDFLyQ UiSLGD DO DOWR
YDFtR FRQ XQD FiPDUD GH SUHFRQGHQVDFLyQ GH SDUHGHV FDOLHQWHV >�-�
/D WpFQLFD FRQVLVWH HQ GHMDU FDHU HQ IRUPD FRQWLQXD \ UHJXODGD D OD
YH]� &G7H HQ SROYR VREUH XQD FKDOXSD GH HYDSRUDFLyQ FDOHQWDGD D
XQD WHPSHUDWXUD VXSHULRU D OD WHPSHUDWXUD GH HYDSRUDFLyQ GHO &G7H
�a ����&�� /RV JUiQXORV GHO FRPSXHVWR VH HYDSRUDQ UiSLGDPHQWH� \
ORV YDSRUHV GH &G7H VXEHQ DO VXEVWUDWR SDVDQGR D WUDYpV GH XQD
FiPDUD FLOtQGULFD FRQ SDUHGHV GH FXDU]R FDOHQWDGDV D XQD WHPSHUD�
WXUD DSUR[LPDGD GH ����&� /DV WHPSHUDWXUDV GHO VXEVWUDWR \ GH OD
SDUHG VH PDQWLHQHQ FRQVWDQWHV GXUDQWH OD GHSRVLFLyQ GH OD SHOtFXOD�

/DV SHOtFXODV GH &G7H VH GHSRVLWDURQ VREUH VXEVWUDWRV GH YLGULR
3\UH[� DVt FRPR VREUH VXEVWUDWRV GH YLGULR UHFXELHUWRV SUHYLDPHQWH
FRQ XQD FDSD FRQGXFWRUD GH y[LGR GH HVWDxR� /DV PXHVWUDV GHSRVLWD�
GDV VREUH YLGULR IXHURQ HPSOHDGDV SDUD KDFHU PHGLFLRQHV HOpFWULFDV
VREUH OD VXSHUILFLH GH OD SHOtFXOD� 3DUD HVWH SURSyVLWR VH GHSRVLWDURQ
VREUH OD PXHVWUD GRV FRQWDFWRV GH RUR SDUDOHORV VHSDUDGRV ��� FP
GH GLVWDQFLD \ FRQ DQFKXUD GH ��� FP FDGD XQR GH HOORV� 3RU RWUD
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SDUWH� VH KLFLHURQ PHGLFLRQHV HOpFWULFDV D WUDYpV GHO YROXPHQ HQ ODV
SHOtFXODV GHSRVLWDGDV VREUH YLGULR FRQGXFWRU� (Q HVWH FDVR VH HYD�
SRUDURQ VREUH ODV SHOtFXODV FRQWDFWRV FLUFXODUHV GH RUR GH ��� FP GH
GLiPHWUR� $OJXQDV PXHVWUDV VH GHSRVLWDURQ VREUH YLGULR UHFXELHUWR
FRQ XQD SHOtFXOD GH RUR SDUD HVWXGLDU HO HIHFWR GH ORV FRQWDFWRV VREUH
ODV FDUDFWHUtVWLFDV HOpFWULFDV GH ODV PXHVWUDV�

/DV FDUDFWHUtVWLFDV FRUULHQWH XV� YROWDMH GH ODV PXHVWUDV VH RE�
WXYLHURQ XWLOL]DQGR XQD IXHQWH UHJXODGD +3 PRGHOR ����,-� \ XQ
SLFDPSHUtPHWUR ORJDUtWPLFR .HLWKOH\ PRGHOR ������ /RV YROWDMHV VH
PLGLHURQ FRQ XQ YROWtPHWUR .HLWKOH\ PRGHOR ���� (Q ODV PHGLGDV ORQ�
JLWXGLQDOHV HO YROWDMH Pi[LPR DSOLFDGR D ODV PXHVWUDV IXH GH �� YROWV�
PLHQWUDV TXH HQ OD JHRPHWUtD WUDQVYHUVDO VyOR VH DSOLFDURQ KDVWD
� YROWV� GHELGR D ODV FRUULHQWHV WDQ DOWDV UHJLVWUDGDV HQ ODV PXHVWUDV�
(VWDV PHGLFLRQHV VH UHDOL]DURQ HQ XQ UDQJR GH WHPSHUDWXUDV GHVGH
�����^ KDVWD ����.� SDUD OR FXDO VH FRORFDURQ ODV PXHVWUDV GHQWUR GH
XQ FULyVWDWR FRPHUFLDO FRQ XQ FRQWURODGRU GH WHPSHUDWXUD� XWLOL]DGR
HQ HO UDQJR GH ����. D WHPSHUDWXUD DPELHQWH� 3DUD WHPSHUDWXUDV
PD\RUHV� VH XWLOL]y XQD SODWLQD FDOHQWDGD FRQ XQD UHVLVWHQFLD HOpFWULFD
HQ OXJDU GHO FULyVWDWR� FRQ ODV SHOtFXODV H[SXHVWDV DO PHGLR DPELHQWH�

/D FRPSRVLFLyQ TXtPLFD GH ODV SHOtFXODV IXH GHWHUPLQDGD FRQ XQ
PLFURVFRSLR HOHFWUyQLFR GH EDUULGR PDUFD -HRO� PHGLDQWH OD WpFQLFD
GH IOXRUHVFHQFLD GH UD\RV ;� (O GLiPHWUR GHO KD] HOHFWUyQLFR IXH GH
��� £OP� (VWDV PHGLFLRQHV IXHURQ FDOLEUDGDV SRU FRPSDUDFLyQ FRQ
SDWURQHV GH &G \ 7H SXURV� KDFLHQGR FRUUHFFLRQHV SRU DEVRUFLyQ GH
UD\RV ; HQ ODV PXHVWUDV� )LQDOPHQWH� OD HVWUXFWXUD FULVWDOLQD GH ODV
SHOtFXODV IXH REWHQLGD D WUDYpV GHO SDWUyQ GH GLIUDFFLyQ GH UD\RV ;
GH ODV SHOtFXODV�

�� 5HVXOWDGRV

/D WDEOD �PXHVWUD ODV FRQGLFLRQHV FRQ ODV TXH IXHURQ GHSRVLWDGDV
ORV WUHV WLSRV GH SHOtFXODV HVWXGLDGDV DVt FRPR HO HVSHVRU GH ODV PLV�
PDV� /D QDWXUDOH]D SROLFULVWDOLQD GH ODV SHOtFXODV IXH GHWHUPLQDGD
D SDUWLU GH ORV HVSHFWURV GH GLIUDFFLyQ GH UD\RV ; GH ODV SHOtFXODV�
GH ORV FXDOHV VH REVHUYy TXH ORV JUiQXORV GH &G7H WHQtDQ HVWUXFWXUD
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7$%/$ �� 9DORUHV GH ORV SDUiPHWURV GH GHSyVLWR \ GHO HVSHVRU GH ODV PXHVWUDV

HVWXGLDGDV�

FULVWDOLQD F~ELFD RULHQWDGRV SUHIHUHQWHPHQWH FRQ OD GLUHFFLyQ �����
SHUSHQGLFXODU D OD VXSHUILFLH GHO VXEVWUDWR� /DV ILJXUDV � \ � PXHV�
WUDQ GRV IRWRJUDItDV GH PLFURVFRSLR HOHFWUyQLFR GH EDUULGR GRQGH VH
REVHUYD OD VXSHUILFLH OLEUH GH ODV SHOtFXODV� /D ILJXUD � FRUUHVSRQGH D
OD PXHVWUD 0( \ OD ILJXUD � D OD PXHVWUD 0H� GRQGH VH REVHUYD TXH
HO WDPDxR GH JUDQR GH ODV SHOtFXODV GLVPLQX\H FRQ OD WHPSHUDWXUD
GHO VXEVWUDWR� /D ILJXUD � PXHVWUD XQD YLVWD WtSLFD DO PLFURVFRSLR
HOHFWUyQLFR GH OD VHFFLyQ WUDQVYHUVDO GH ODV SHOtFXODV GHSRVLWDGDV� (Q
HOOD VH DSUHFLD OD IRUPD FROXPQDU GHO FUHFLPLHQWR GH ORV JUiQXORV�
FRQ HO HMH PD\RU SHUSHQGLFXODU D OD VXSHUILFLH OLEUH GH ODV SHOtFXODV�

/DV FDUDFWHUtVWLFDV FRUULHQWH �,� YV� YROWDMH �9� GH ODV SHOtFXODV
PRVWUDURQ XQ FRPSRUWDPLHQWR yKPLFR VREUH WUHV yUGHQHV GH PDJ�
QLWXG LQGHSHQGLHQWHPHQWH GH OD JHRPHWUtD GH ODV PHGLFLRQHV� (VWR
VH DSUHFLD HQ ODV ILJXUDV � \ �� HQ GRQGH WDPELpQ VH REVHUYD TXH
SDUD HO FDVR GH PHGLFLRQHV ORQJLWXGLQDOHV� ILJXUD �� OD FRQVWDQWH GH
SURSRUFLRQDOLGDG �OD UHVLVWLYLGDG� FDPELD a � RUGHQ GH PDJQLWXG
SDUD ODV WHPSHUDWXUDV H[WUHPDV HQ TXH VH HVWXGLDURQ ODV PXHVWUDV�
6LQ HPEDUJR� SDUD ODV PHGLFLRQHV WUDQVYHUVDOHV� ILJXUD � WDO FDPELR
SUiFWLFDPHQWH QR H[LVWH� (O WLSR GH FRQGXFFLyQ GH ODV SHOtFXODV \D
KD VLGR GHWHUPLQDGR SUHYLDPHQWH >��� \ UHVXOWD VHU WLSR�S�

/D FRPSRVLFLyQ TXtPLFD GH ODV PXHVWUDV IXH DQDOL]DGD HQ OD
VHFFLyQ WUDQVYHUVDO GH ODV SHOtFXODV� (Q OD ILJXUD � VH JUDILFD� SDUD
ODV WUHV PXHVWUDV HVWXGLDGDV� OD GLVWULEXFLyQ GHO H[FHVR GH 7H HQ HO
SHUILO GH ODV PXHVWUDV HQ IXQFLyQ GH OD GLVWDQFLD PHGLGD GHVGH HO
VXEVWUDWR� \ QRUPDOL]DGD DO HVSHVRU WRWDO GH OD SHOtFXOD� (O H[FHVR GH
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),*85$ �� 9LVWD DO PLFURVFRSLR HOHFWUyQLFR GH OD VXSHUILFLH GH XQD SHOtFXOD SR�
OLFULVWDOLQD GH &G7H GHSRVLWDGD FRQ XQD WHPSHUDWXUD GH VXEVWUDWR

7�  ����& �PXHVWUD 0%��

7H VH FDOFXOy UHVWiQGROH D OD FDQWLGDG WRWDO GH SRUFHQWDMH GH 7H OD
FDQWLGDG SRUFHQWXDO GH &G GHWHFWDGD HQ OD SHOtFXOD� (O H[FHVR GH 7H
SUHVHQWH HQ ODV SHOtFXODV UHVXOWy VHU GH FDVL ��� SDUD WHPSHUDWXUDV
GH VXEVWUDWR 7� EDMDV �PXHVWUD 0$O� GLVPLQX\HQGR FRQIRUPH 7�
DXPHQWD �PXHVWUD 0DO� KDVWD HO SXQWR GH REW
PHU SHOtFXODV FDVL
HVWHTXLRPpWULFDV �PXHVWUD 0H O� $VLPLVPR� VH REVHUYy XQD WHQGHU�FLD
GHO H[FHVR GH 7H D DFXPXODUVH SUHIHUHQWHPHQWH KDFLD OD VXSHUILFLH
OLEUH GH ODV SHOtFXODV�
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),*85$ �� 9LVWD DO PLFURVFRSLR HOHFWUyQLFR GH OD VXSHUILFLH GH XQD SHOtFXOD SR�
OLFULVWDOLQD GH &G7H GHSRVLWDGD FRQ XQD WHPSHUDWXUD GH VXEVWUDWR
7�  ����& �PXHVWUD 0H��

(O FRPSRUWDPLHQWR GH OD UHVLVWLYLGDG �S� GH ODV SHOtFXODV FRPR
IXQFLyQ GH OD WHPSHUDWXUD SDUD WRGDV ODV PXHVWUDV HVWXGLDGDV VH
PXHVWUD HQ ODV ILJXUDV �� � <2�HQ ODV FXDOHV VH JUDILFD ,Q S YV� �� -�7
SDUD ODV GRV JHRPHWUtDV GH PHGLFLyQ� GRQGH -� HV OD FRQVWDQWH GH
,�ROW]PDQQ� /D UHVLVWLYLGDG GH ODV SHOtFXODV IXH FDOFXODGD GH OD SHQ�
GLHQWH GH ODV FXUYDV , YV� 9� D SDUWLU GH OD UHODFLyQ� S  $9�',� 3DUD
ODV PHGLFLRQHV VREUH OD VXSHUILFLH GH ODV SHOtFXODV �S VXSHUILFLDO�� $
HUD HO SURGXFWR GHO HVSHVRU GH ODV SHOtFXODV SRU OD GLVWDQFLD HQWUH ORV
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),*85$ �� 9LVWD WtSLFD DO PLFURVFRSLR HOHFWUyQLFR GH OD VHFFLyQ WUDQVYHUVDO GH
XQD SHOtFXOD SROLFULVWDOLQD GH &G7H� 6H DSUHFLD FODUDPHQWH HO FUHFL�

PLHQWR FROXPQDU GH ORV JUiQXORV GH &G7H HQ HVWD IRWRJUDItD�

FRQWDFWRV HOpFWULFRV \ ' HUD OD VHSDUDFLyQ HQWUH ORV FRQWDFWRV� 3DUD
ODV PHGLFLRQHV D WUDYpV GH ODV SHOtFXODV �S WUDQVYHUVDO� $ HVWXYR GDGD
SRU HO iUHD GH ORV FRQWDFWRV GHSRVLWDGRV VREUH OD SHOtFXOD \ ' SRU
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SDUD ODV PHGLFLRQHV ORQJLWXGLQDOHV� 6H REVHUYD OD GHSHQGHQFLD GH
OD UHVLVWLYLGDG VXSHUILFLDO FRQ OD WHPSHUDWXUD D TXH HV VRPHWLGD OD
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),*85$ �� &DUDFWHUtVWLFDV FRUULHQWH YD� YROWDMH JUDILFDGDV HQ XQD HVFDOD ORJ�ORJ

SDUD ODV PHGLFLRQHV WUDQVYHUVDOHV� 6H REVHUYD TXH OD WHPSHUDWXUD

SUiFWLFDPHQWH QR DIHFWD D OD UHVLVWLYLGDG GH ODV SHOtFXODV�
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),*85$ �� 'HSHQGHQFLD GHO H[FHVR GH 7H HQ IXQFLyQ GH OD GLVWDQFLD PHGLGD GHVGH
HO VXEVWUDWR \ QRUPDOL]DGD DO HVSHVRU WRODO GH ODV SHOtFXODV SDUD ODV
WUHV PXHVWUDV HVWXGLDGDV �
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),*85$ �� /RJDULWPR GH OD UHVLVWLYLGDG YD� LQYHUVR GH .7 SDUD OD PXHVWUD
0$� 3UiFWLFDPHQWH QR H[LVWH YDULDFLyQ GH S FRQ OD WHPSHUDWXUD� 6H
REVHUYD XQD GLIHUHQFLD JUDQGH HQWUH ODV PDJQLWXGHV GH S WUDQVYHUVDO
\ S VX SHUILFLDO�
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HO HVSHVRU GH OD PLVPD� (Q HO FDVR GH OD PXHVWUD 0$ �)LJ� �� QR VH
REVHUYy QLQJ~Q FDPELR GH OD UHVLVWLYLGDG FRQ OD WHPSHUDWXUD� D~Q
FXDQGR ORV YDORUHV GH ODV UHVLVWLYLGDGHV WUDQVYHUVDO \ ORQJLWXGLQDO
UHVXOWDURQ VHU PX\ GLIHUHQWHV� /D PXHVWUD 06 PRVWUy XQ FRPSRU�
WDPLHQWR VLPLODU SDUD OD UHVLVWLYLGDG WUDQVYHUVDO� VLQ HPEDUJR� OD
UHVLVWLYLGDG VXSHUILFLDO YDUtD H[SRQHQFLDOPHQWH FRQ YDORUHV JUDQGHV
GH WHPSHUDWXUD �YDORUHV SHTXHxRV GH ��.7� \ WLHQGH D VDWXUDUVH D
EDMDV WHPSHUDWXUDV �FRPR VH DSUHFLD HQ OD )LJ� ��� 7DPELpQ HQ HVWH
FDVR VH REWXYLHURQ GLIHUHQFLDV JUDQGHV HQWUH ORV YDORUHV GH DPEDV
UHVLVWLYLGDGHV� )LQDOPHQWH� OD PXHVWUD 0H PRVWUy YDULDFLRQHV GH
ORV YDORUHV GH OD UHVLVWLYLGDG FRQ OD WHPSHUDWXUD VLPLODUHV D ORV GHO
FDVR DQWHULRU� SDUD DPEDV JHRPHWDUtDV �)LJ� ��� 3DUD OD UHVLVWLYLGDG
WUDQVYHUVDO QR VH REVHUYDURQ� HQ WRGRV ORV FDVRV� GLIHUHQFLDV HQWUH
ODV PHGLFLRQHV KHFKDV HQ SHOtFXODV GHSRVLWDGDV VREUH YLGULR FRQ FDSD
FRQGXFWRUD \D IXHUD GH y[LGR GH HVWDxR R GH RUR HYDSRUDGR�

�� 'LVFXVLyQ \ FRQFOXVLRQHV

/RV PHFDQLVPRV GH FRQGXFFLyQ HOpFWULFD HQ SHOtFXODV VHPLFRQGXF�
WRUDV SROLFULVWDOLQDV \D KDQ VLGR HVWXGLDGRV WHyULFDPHQWH SRU GLIHUHQ�
WHV DXWRUHV >���� ��@� /RV PRGHORV TXH VH KDQ GHVDUUROODGR FRQVLGHUDQ
TXH VH OOHYD D FDER XQD HPLVLyQ WHUPRLyQLFD GH SRUWDGRUHV D WUDYpV
GH ODV EDUUHUDV GH HQHUJtD IRUPDGDV HQ ODV IURQWHUDV GH JUDQR ��@�
&XDQGR VH WLHQH XQD FDtGD GH YROWDMH D WUDYpV GH ODV EDUUHUDV TXH
HV SHTXHxD FRPSDUDGD FRQ ��.7T �HV GHFLU� HO WDPDxR GH ORV JUD�
QRV HV SHTXHxR� GRQGH T HV OD FDUJD HOHFWUyQLFD� HQWRQFHV VH SUHGLFH
XQ FRPSRUWDPLHQWR yKPLFR GH OD FRUULHQWH HOpFWULFD HQ IXQFLyQ GHO
YROWDMH >���@� 3RU RWUD SDUWH� VH HVSHUD TXH OD UHVLVWLYLGDG YDUtH H[SR�
QHQFLDOPHQWH FRPR IXQFLyQ GH ��.7 FRQ XQD HQHUJtD GH DFWLYDFLyQ
(R� (Q HVWRV PRGHORV >�� VH VXSRQH TXH OD DOWXUD GH ODV EDUUHUDV
GH HQHUJtD VRQ XQLIRUPHV VREUH WRGD OD SHOtFXOD� /DV FDUDFWHUtVWLFDV
HOpFWULFDV GH ODV SHOtFXODV HVWXGLDGDV SUHVHQWDQ XQ FRPSRUWDPLHQWR
yKPLFR� FRPR VH SUHGLFH WHyULFDPHQWH� 6LQ HPEDUJR� OD GHSHQGHQFLD
GH OD UHVLVWLYLGDG GH ��.7 QR HV H[SRQHQFLDO� $QDOLFHPRV OR TXH
RFXUUH HQ QXHVWUDV SHOtFXODV� /DV PXHVWUDV TXH FRQWLHQHQ XQD JUDQ



3URSLHGDGHV HOpFWULFDV \ HVWHTXLRPpWULFDV GH &G7H ���

FDQWLGDG GH H[FHVR GH 7H �PXHVWUD 0$� WLHQHQ XQD UHVLVWLYLGDG FDVL
LQGHSHQGLHQWH GH OD WHPSHUDWXUD SDUD DPEDV JHRPHWUtDV �)LJ� ���
3RU RWUD SDUWH� OD UHVLVWLYLGDG GH ODV PXHVWUDV FRQ FDQWLGDGHV SH�
TXHxDV GH 7H HQ H[FHVR �PXHVWUD 0H� WLHQHQ XQ FRPSRUWDPLHQWR
H[SRQHQFLDO SDUD YDORUHV SHTXHxRV GH ��.7 �� �� H9�O�� SHUR SDUD
YDORUHV PD\RUHV GH ��.7 OD UHVLVWLYLGDG VH PDQWLHQH FDVL FRQVWDQWH
�)LJ� ��� (Q HO FDVR GH OD PXHVWUD 0%� OD FXDO WLHQH XQ FRQWHQLGR
LQWHUPHGLR GH 7H HQ H[FHVR� OD UHVLVWLYLGDG WUDQVYHUVDO VH PDQWLHQH
DSUR[LPDGDPHQWH FRQVWDQWH FRQ ��.7� PLHQWUDV TXH OD UHVLVWLYLGDG
VXSHUILFLDO VH FRPSRUWD H[SRQHQFLDOPHQWH FRQ YDORUHV SHTXHxRV GH
��.7 \ HQ IRUPD FDVL FRQVWDQWH SDUD YDORUHV JUDQGHV GH ��.7� 6L
VH HIHFW~D XQ DMXVWH OLQHDO GH ,Q S YV� ��.7 SDUD YDORUHV SHTXHxRV
GH O�.7� VH REWLHQH XQD HQHUJtD GH DFWLYDFLyQ GH ���� D ���� H9
SDUD ODV UHVLVWLYLGDGHV VXSHUILFLDO \ WUDQVYHUVDO UHVSHFWLYDPHQWH HQ
HO FDVR GH OD PXHVWUD 0H� 3DUD OD PXHVWUD 0% VH REWLHQH XQD HQHUJtD
GH DFWLYDFLyQ GH ���� H9 SDUD OD UHVLVWLYLGDG VXSHUILFLDO� (Q WRGRV
ORV FDVRV OD HQHUJtD GH DFWLYDFLyQ WRPD XQ YDORU DSUR[LPDGR DO GH OD
PLWDG GH OD HQHUJtD GH OD EDQGD SURKLELGD GH &G7H ���� H9�� (O FRP�
SRUWDPLHQWR GH S HQ HO FDVR GH OD PXHVWUD 0H HV VLPLODU DO UHSRUWDGR
SDUD 6L SROLFULVWDOLQR GRSDGR SRU LPSODQWDFLyQ GH QHXWURQHV >�� FRQ
XQD FRQFHQWUDFLyQ GH 3 SRU DUULED GH � [ ���� �FP�� (Q HVWH FDVR OD
GHVYLDFLyQ GHO FRPSRUWDPLHQWR H[SRQHQFLDO GH S FRQ ��.7 HVWDED
DVRFLDGR FRQ XQD JUDQ YDULHGDG GH ODV DOWXUDV GH ODV EDUUHUDV GH ODV
IURQWHUDV GH JUDQR� OR FXDO HV PX\ SRVLEOH TXH RFXUUD HQ QXHVWUR
FDVR� 3RU RWUD SDUWH OD UHVLVWLYLGDG GH OD PXHVWUD 0$ QR PXHVWUD
QLQJXQD GHSHQGHQFLD FRQ OD WHPSHUDWXUD� OR FXDO SXGLHUD GHEHUVH D
TXH FRPR HVWD PXHVWUD FRQWLHQH XQD JUDQ FDQWLGDG GH 7H HQ H[FHVR�
XQD FDQWLGDG FRQVLGHUDEOH GH 7H HVWp VHJUHJDGD HQ ODV IURQWHUDV GH ORV
JUDQRV� (VWH IHQyPHQR SXGLHUD FRQGXFLUQRV D WHQHU XQ PHFDQLVPR
GH FRQGXFFLyQ SRU SHUFRODFLyQ D WUDYHV GHO H[FHVR GH 7H HQ ODV IURQ�
WHUDV GH JUDQR� SDUD HO FXDO VH HVSHUDUtD XQD GHSHQGHQFLD SHTXHxD
GH OD UHVLVWLYLGDG FRQ OD WHPSHUDWXUD FRPR RFXUUH HQ QXHVWUR FDVR�
(Q HO FDVR GH OD PXHVWUD 0% OD DVLPHWUtD GH OD GHSHQGHQFLD GH ODV
�UHVLVWLYLGDGHV WUDQVYHUVDO \ ORQJLWXGLQDO FRQ OD WHPSHUDWXUD SXGLHUD
GHEHUVH DO KHFKR GH TXH HVWD PXHVWUD FRQWLHQH PHQRU FDQWLGDG GH 7H
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HQ H[FHVR TXH OD PXHVWUD 0$� 3RU FRQVLJXLHQWH� OD FDQWLGDG GH 7H HQ
ODV IURQWHUDV GH JUDQR SXGLHUD QR VHU OR VXILFLHQWHPHQWH JUDQGH SDUD
HVWDEOHFHU WUD\HFWRULDV GH SHUFRODFLyQ FRQWLQXDV VREUH OD VXSHUILFLH�
GHELGR D OD JUDQ FDQWLGDG GH JUDQRV LQYROXFUDGRV� 6LQ HPEDUJR� OD
SUREDELOLGDG GH HQFRQWUDU GLFKDV WUD\HFWRULDV D WUDYpV GH OD SHOtFXOD
HV PX\ JUDQGH� )LQDOPHQWH� ODV GLIHUHQFLDV HQWUH ODV PDJQLWXGHV GH
ODV UHVLVWLYLGDGHV VXSHUILFLDO \ WUDQVYHUVDO REVHUYDGDV SDUD WRGDV ODV
PXHVWUDV HVWXGLDGDV SXGLHUD HVWDU DVRFLDGD DO FUHFLPLHQWR HQ IRUPD
GH FROXPQD GH ORV JUiQXORV GH OD SHOtFXOD GH &G7H�

/D UHVROXFLyQ ODWHUDO GHO DQiOLVLV TXtPLFR KHFKR FRQ PLFURVFRSLR
HOHFWUyQLFR QR IXH OR VXILFLHQWHPHQWH EXHQD SDUD GHWHUPLQDU TXp
FDQWLGDGHV GH 7H HQ H[FHVR IXHURQ VHJUHJDGDV D ODV IURQWHUDV GH JUDQR
HQ ODV SHOtFXODV� 6LQ HPEDUJR� GH DFXHUGR D ODV FRQVLGHUDFLRQHV KHFKDV
DQWHULRUPHQWH� HV PX\ SUREDEOH TXH SDUD WHPSHUDWXUDV GH VXEVWUDWR
SHTXHxDV �PXHVWUDV 0$ \ 0%� XQD JUDQ FDQWLGDG GH 7H HQ H[FHVR VH
ORFDOLFH HQ GLFKDV IURQWHUDV GH JUDQR� )XH SRVLEOH YDULDU OD FDQWLGDG
GH 7H HQ H[FHVR SUHVHQWH HQ ODV SHOtFXODV GH &G7H FDPELDQGR ODV
WHPSHUDWXUDV WDQWR GHO VXEVWUDWR FRPR GH OD SDUHG FDOLHQWH� GH ODV
FXDOHV GHSHQGH IXHUWHPHQWH FRPR VH REVHUYD HQ OD ILJXUD �� $Vt�
VH REWXYLHURQ FRQFHQWUDFLRQHV GHVGH XQ ��� KDVWD FRQFHQWUDFLRQHV
PHQRUHV GHO �� GH 7H HQ H[FHVR DXPHQWDQGR ODV WHPSHUDWXUDV 7�
\ 7S GHVGH � �� \ ����& KDVWD � ��� \ ����&� UHVSHFWLYDPHQWH�
(O SHUILO GHO H[FHVR GH 7H WLHQH SHTXHxDV IOXFWXDFLRQHV D WUDYpV GH
ODV SHOtFXODV GH &G7H SDUD ODV PXHVWUDV HVWXGLDGDV �)LJ� ��� DXQTXH
HQ DOJXQRV FDVRV VH UHJLVWUDURQ YDULDFLRQHV JUDQGHV GHO H[FHVR GH 7H
SDUD YDORUHV LQWHUPHGLRV GH 7� \ 7S�

(Q UHVXPHQ� ODV SHOtFXODV GH &G7H GHSRVLWDGDV SRU OD WpFQLFD GH
HYDSRUDFLyQ UiSLGD SRU SDUHGHV FDOLHQWHV �+:)(� FUHFHQ HQ IRUPD
SROLFULVWDOLQD FRQ XQ H[FHVR GH 7H OLEUH TXH GHSHQGH IXHUWHPHQWH GH
ODV WHPSHUDWXUDV GH VXEVWUDWR \ GH OD SDUHG FDOLHQWH� 6H REWXYLHURQ
SHOtFXODV FRQ YDULDFLRQHV HQWUH HO �� \ PHQRUHV GHO �� GH 7H HQ
H[FHVR� GDQGR SRU UHVXOWDGR FDPELRV GH KDVWD VLHWH yUGHQHV GH PDJ�
QLWXG HQ VXV YDORUHV GH UHVLVWLYLGDG� /RV JUiQXORV GH ODV SHOtFXODV GH
&G7H FUHFHQ HQ IRUPD FROXPQDU RULJLQDQGR DVLPHWUtDV HQ ORV YDOR�
UHV GH OD UHVLVWLYLGDG GH ODV SHOtFXODV FXDQGR HV PHGLGD D WUDYpV \
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VREUH OD VXSHUILFLH GH ODV SHOtFXODV� /DV FDUDFWHUtVWLFDV FRUULHQWHV YV�
YROWDMH UHVXOWDURQ VHU yKPLFDV� WDO \ FRPR OR SUHGLFHQ ORV PRGHORV
WHyULFRV SDUD HO FDVR JHQHUDO GH FRQGXFFLyQ HOpFWULFD HQ SHOtFXODV
SROLFULVWDOLQDV VHPLFRQGXFWRUDV� 6LQ HPEDUJR� HO FRPSRUWDPLHQWR GH
S YV� ��.7 QR HV H[SRQHQFLDO HQ WRGR HO UDQJR HVWXGLDGR� 3DUD
YDORUHV SHTXHxRV GH ��.7 <EDMDV FRQFHQWUDFLRQHV GHO H[FHVR GH 7H
IXH SRVLEOH DMXVWDU ORV GDWRV D XQ FRPSRUWDPLHQWR H[SRQHQFLDO� FRQ
XQD HQHUJtD GH DFWLYDFLyQ GHO RUGHQ GH OD PLWDG GH OD HQHUJtD GH OD
EDQGD SURKLELGD� 0LHQWUDV TXH D FRQFHQWUDFLRQHV DOWDV GHO H[FHVR
GH 7H HQ OD SHOtFXOD VH REVHUYy XQD GHSHQGHQFLD PtQLPD GH S FRQ
OD WHPSHUDWXUD� (O FRPSRUWDPLHQWR GHVFULWR SXGLHUD HVWDU DVRFLDGR
FRQ HO JUDGR GH VHJUHJDFLyQ GHO H[FHVR GH 7H KDFLD ODV IURQWHUDV GH

JUDQR�

$JUDGHFLPLHQWRV

/RV DXWRUHV GHVHDQ DJUDGHFHU ODV GLVFXVLRQHV SURYHFKRVDV TXH VH
WXYLHURQ FRQ )� 6iQFKH] 6LQHQFLR� 2� =HOD\D \ 0� &iUGHQDV� 7DPELpQ
GHVHDQ UHFRQRFHU HO DSR\R WpFQLFR GH &� $UJ�HOOR� -� *DUFtD &RUR�
QHO� $� %XHQGtD� $� &DVWLOOR� 0�$� 9HJD� 0�(� 3pUH] GH ,]DUUDUiV�
*� 0DWD GH $ODQLV \ 9� 6DLOHU� (VWH WUDEDMR IXH DSR\DGR SDUFLDOPHQWH
SRU &21$&\7� &21$&\7�16) \ &21$&\7�2($�

5HIHUHQFLDV

�� 5�+� %XEH� $�/� )DKUHQEUXFK� 5� 6LFODLU� 7�&� $QWKRQ\� &� )RUWPDQ�
:� +XEHU� &�7� /HH�7� 7KRUSH DQG 7� <DPDVKLWD� ,((( 7UDQV� (OHFW�
'HY�� 9RO�('��� ���6����6�

�� 0� %DUEH� )� %DLOO\� 3� =LQFRW DQG *� &RKHQ�6RODO� ��WK ,((( 3KR�
WRYDOWDLF 6SHF� &RQI� ����� <�6� 7JDQ DQG (�$� 3pUH]�$OEXHUQH� LELG�
���6���

�� -�7� &KXQJ� 0� .KRVKHQHYLVDQ DQG 7� 0DJHH� -DS� -� �� $SSO� 3K\V�
�� ���6��6���

�� -� 6DUDLH� 0� $NL\DPD DQG 7� 7DQDND� -DS� -� $SSO� 3K\V� �� ������
���6�
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�� /�/� .D]PHUVNL LQ �3RO\FULVWDOOLQH DQG DPRUSKRXV WKLQ ILOPV DQG

GHYLFHV� �/�/� .D]PHUVNL� (GLWRU� &KDSR �� $FDGHPLF 3UHVV 1�<�
�������

�� -�<�:� 6HWR� -� $SSO� 3K\ �� �� ������ �����
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