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POLITEXT / MATEMÁTICAS Y ESTADÍSTICA

Análisis matemático de una variable: fun-
damentos y aplicaciones presenta un con-
junto de temas incluidos en la mayor parte 
de los programas de las asignaturas de 
Cálculo de primer curso universitario, que 
pueden agruparse en cuatro partes: fun-
damentos, funciones y límites, cálculo dife-
rencial y cálculo integral. Está escrito como 
texto de apoyo a la actividad docente del 

profesorado y como complemento y referencia a las explicaciones 
desarrolladas en las aulas; para ello, se estructura con arreglo a un 
esquema didáctico, teniendo en cuenta los aspectos académicos de 
los planes de estudios reformados, y permite lecturas a distintos nive-
les. Contiene numerosos ejemplos y ejercicios resueltos y propuestos 
para el estudiante e incluye unas referencias bibliográficas comenta-
das al final de cada capítulo.

Eusebi Jarauta (Barcelona, 1952) es Doctor Ingeniero Industrial por la 
UPC y catedrático de escuela universitaria adscrito al Departamento 
de Matemática Aplicada III de la UPC. Ha desarrollado su actividad 
docente en el área de la matemática aplicada en diversos centros 
universitarios (EUI Técnica Agrícola, ETS de Ingenieros Agrónomos de 
Lleida) y en la actualidad es profesor de la Escola Tècnica Superior 
d’Enginyers de Camins, Canals i Ports de Barcelona (ETSECCPB). 
Su actividad de investigación se centra en el estudio de los modelos 
matemáticos de simulación de régimen de humedad de los suelos, 
modelos en hidrología de superficie y aplicaciones de la geoestadís-
tica en ingeniería.
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/HV AHWUHV QRXV VRQW G
KDELWXGH VL LQGLmuHUHQWV TXH� TXDQG QRXV

DYRQV PLV GDQV XQ G
HX[ GH WHOOHV SRVVLELOLWuHV GH VRXIUDQFH HW GH

MRLH SRXU QRXV� LO QRXV VHPEOH DSSDUWHQLU tD XQ DXWUH XQLYHUV�

LO V
HQWRXUH GH SRuHVLH� LO IDLW GH QRWUH YLH FRPPH XQH uHWHQGXH

HPRXYDQWH RtX LO VHUD SOXV RX PRLQV UDSSURFKuH GH QRXV�

0DUFHO 3URXVW�

$ OD UHFKHUFKH GX WHPSV SHUGX� �� 'X FARWuH GH FKH] 6ZDQQ�

�/D PD\RUurD GH SHUVRQDV TXH FRQRFHPRV QR QRV LQVSLUDQ PuDV TXH

LQGLIHUHQFLD� GH PRGR TXH FXDQGR HQ XQ VHU GHSRVLWDPRV JUDQGHV

HVSHUDQ]DV GH SHQD R GH DOHJurD SDUD QXHVWUR FRUD]uRQ� VH QRV nJXUD

TXH SHUWHQHFH D RWUR PXQGR� VH HQYXHOYH HQ SRHVurD� FRQYLHUWH QXHVWUD

YLGD HQ XQD OODQXUD GRQGH QRVRWURV QR DSUHFLDPRV PuDV TXH OD GLVWDQFLD

TXH GH uHO QRV VHSDUD��
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?��� KD GH VDEHU PDWHPuDWLFDV�

SRUTXH D FDGD SDVR

VH OH RIUHFHUuD WHQHU QHFHVLGDG GHOODV��

0LJXHO GH &HUYDQWHV� ?'RQ 4XLMRWH GH OD 0DQFKD�

(Q HVWD uHSRFD GH FDPELRV� GH DFHOHUDFLuRQ YHUWLJLQRVD GHO ULWPR GH FDPELRV VHJuXQ VH QRV

KDFH REVHUYDU� GHEH VHU UHODMDQWH UHFRUGDU OD LQPXWDELOLGDG GH DOJXQRV SULQFLSLRV� (Q QXHVWUR

FDVR� HQ ORV HVWXGLRV WuHFQLFRV� WRGRV ORV SODQHV GH HVWXGLR YLHMRV R QXHYRV� GH FLFOR FRUWR R

ODUJR� LQFOX\HQ XQ FXUVR GH &uDOFXOR ,QnQLWHVLPDO� FRQ XQ SURJUDPD TXH LQFOX\H HVHQFLDOPHQWH

OD GLIHUHQFLDFLuRQ H LQWHJUDFLuRQ GH IXQFLRQHV GH XQD YDULDEOH UHDO� $GHPuDV FRQYLHQH UHFRUGDU TXH

ODV PDWHPuDWLFDV WLHQHQ XQ JUDQ FDUuDFWHU IRUPDWLYR� TXH KDELWuXD D SODQWHDUVH ORV SUREOHPDV FRQ

ULJRU \ FRQWULEX\H DO GHVDUUROOR GH XQ DXWuHQWLFR PuHWRGR FLHQWurnFR GH WUDEDMR SDUD HO LQJHQLHUR�

(O WUDWDPLHQWR FRQFUHWR GH XQD GLVFLSOLQD SXHGH YDULDU� \ HVWH WH[WR HOLJH XQ HQIRTXH IRUPDO TXH�

VL ELHQ QR WLHQH SRU TXuH VHJXLUVH DO SLH GH OD OHWUD HQ OD H[SRVLFLuRQ RUDO� SHUPLWH DO HVWXGLDQWH

GLVSRQHU GH XQ EXHQ PDWHULDO GRFHQWH FRQ HO TXH DVHQWDU VX IRUPDFLuRQ�

5HIUHVFDQGR OD PHPRULD� UHFXHUGR FXDQGR GXUDQWH HO FXUVR �������� \ D nQ GH PHMRUDU OD

GRFHQFLD� VH LQLFLuR HQ OD 83& OD FRQYRFDWRULD GH D\XGDV D OD HODERUDFLuRQ GH PDWHULDO GRFHQWH�

(O REMHWLYR IXQGDPHQWDO HUD PHMRUDU OD FDOLGDG GHO PDWHULDO GH XVR PuDV IUHFXHQWH HQWUH ORV

HVWXGLDQWHV� 6H VDEurD TXH HQ OD 83& KDEurD PDWHULD SULPD VXnFLHQWH SDUD TXH VXUJLHUDQ XQD

EXHQD FROHFFLuRQ GH SUR\HFWRV GH HODERUDFLuRQ GH WH[WRV GRFHQWHV� $ DTXHOOD SULPHUD FRQYRFDWRULD

VH SUHVHQWDURQ XQ JUDQ QuXPHUR GH SURSXHVWDV� SRU OR TXH HO FRQFXUVR IXH HVSHFLDOPHQWH VHOHFWLYR�

/D SULPHUD YHUVLuRQ GH HVWH WH[WR IXH HO UHVXOWDGR GH XQR GH ORV SRFRV SUR\HFWRV SUHPLDGRV HQ

HOOD�

(VWD QXHYD YHUVLuRQ� DGHPuDV GH LQFRUSRUDU ODV PHMRUDV KDELWXDOHV TXH HO SDVR GHO WLHPSR GHMDQ

FRPR SRVR� OOHJD HQ XQ PRPHQWR FODYH� HQ &DWDOXaQD VH KD FRPSOHWDGR OD UHIRUPD HGXFDWLYD

FRQVHFXHQFLD GH OD /2*6( \ \D OD WRWDOLGDG GH ORV DOXPQRV TXH OOHJDQ D OD XQLYHUVLGDG KDQ

FXUVDGR HO QXHYR %DFKLOOHUDWR� (OORV VHUuDQ SRU WDQWR ORV SULQFLSDOHV XVXDULRV GH HVWH WH[WR� /D

GLYHUVLGDG GH LWLQHUDULRV VHJXLGRV HQ OD HQVHaQDQ]D VHFXQGDULD KDFH SUHYLVLEOH TXH ORV DOXPQRV

DFFHGDQ D OD XQLYHUVLGDG FRQ FRQRFLPLHQWRV GH &uDOFXOR PX\ GLVSDUHV� (Q HO WH[WR QR VuROR KD\

PDWHULD VXnFLHQWH SDUD TXH FDGD FHQWUR GRFHQWH SXHGD VHOHFFLRQDU OD TXH PHMRU VH DGDSWD D

VX SURJUDPD \ REMHWLYRV� VLQR WDPELuHQ SDUD TXH FDGD HVWXGLDQWH SXHGD UHFXSHUDU HO WLHPSR

SHUGLGR SRU ORV YHULFXHWRV GH OD /2*6(�

%DUFHORQD� DEULO GH ����

-� /XLV $� <HEUD
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/D UHIRUPD HQ SURIXQGLGDG DERUGDGD UHFLHQWHPHQWH HQ ORV SODQHV GH HVWXGLRV GH ODV FDUUHUDV

XQLYHUVLWDULDV KD SURGXFLGR� HQ OR TXH D ODV PDWHPuDWLFDV VH UHnHUH� PuXOWLSOHV HIHFWRV� HQWUH ORV

FXDOHV FDEH GHVWDFDU� SRU XQ ODGR� OD FRPSDFWDFLuRQ GH FRQWHQLGRV GH DVLJQDWXUDV GH HVWUXFWXUD

DQXDO D DVLJQDWXUDV GH HVWUXFWXUD FXDWULPHVWUDO FRQ REMHWLYRV VLPLODUHV \� SRU RWUR� XQD FLHUWD

UXSWXUD HQWUH ORV FRQWHQLGRV GH ODV PDWHULDV HQ OD HQVHaQDQ]D QR XQLYHUVLWDULD UHVSHFWR D ODV

PDWHULDV GH OD HQVHaQDQ]D XQLYHUVLWDULD� 6RQ PuXOWLSOHV \ FRWLGLDQDV ODV REVHUYDFLRQHV DO UHVSHFWR

TXH IRUPXOD HO SURIHVRUDGR� DVur FRPR ODV TXH� MXVWLnFDGDV R QR� VH UHnHUHQ D XQ FLHUWR GHVFHQVR

GHO QLYHO GH ORV HVWXGLDQWHV TXH DFFHGHQ D OD XQLYHUVLGDG�

/R TXH SDUHFH PHULGLDQDPHQWH FODUR HV TXH OD HQVHaQDQ]D GH ODV PDWHPuDWLFDV HQ OD XQLYHUVLGDG

VH KD WUDQVIRUPDGR VXVWDQFLDOPHQWH� GHULYDQGR GHVGH ODV FOuDVLFDV ?FODVHV PDJLVWUDOHV� D RWUR WLSR

GH VHVLRQHV PuDV LQWHUDFWLYDV HQ ODV TXH VH SUHVHQWDQ \ GLVFXWHQ ORV SXQWRV EuDVLFRV GH FDGD WHPD�

GHMDQGR DO WUDEDMR SHUVRQDO GHO HVWXGLDQWH OD SRVWHULRU DVLPLODFLuRQ GH GLFKRV FRQFHSWRV \ XQD

SURIXQGL]DFLuRQ KDVWD GRQGH VX WLHPSR \ VXV SUHIHUHQFLDV SHUVRQDOHV OH SHUPLWDQ� FRQVXOWDQGR

SDUD HOOR HO PDWHULDO IDFLOLWDGR R UHIHUHQFLDGR SRU HO SURIHVRUDGR GH OD DVLJQDWXUD� 3HUR HVWuD

FODUR TXH HVWD QXHYD PHWRGRORJurD QHFHVLWD GH RWUR WLSR GH DSR\RV� KDFH IDOWD XQ PDWHULDO GRFHQWH

HODERUDGR SDUD TXH HO HVWXGLDQWH SXHGD GHVDUUROODU VDWLVIDFWRULDPHQWH HVWD DFWLYLGDG IXHUD GH

ODV DXODV� FDGD YH] VH OH H[LJH PuDV \� SUHFLVDPHQWH SRU HOOR� HO REMHWLYR GH HVWH WH[WR HV VHU XQ

FRPSDaQHUR GH YLDMH GHO HVWXGLDQWH HQ VX DSUHQGL]DMH GHO $QuDOLVLV 0DWHPuDWLFR GH XQD 9DULDEOH�

LPSOHPHQWDGR HQ ORV FRQWHQLGRV GH XQD DVLJQDWXUD GHO SODQ GH HVWXGLRV GH VX FHQWUR GRFHQWH

XQLYHUVLWDULR�

&RQ HVWH REMHWLYR \ FRQ ODV UHoH[LRQHV VREUH HO WHPD TXH KH SRGLGR OOHYDU D FDER GXUDQWH PL

H[SHULHQFLD GH PuDV GH YHLQWH DaQRV HQ OD GRFHQFLD GH OD PDWHULD HQ OD 8QLYHUVLWDW 3ROLWuHFQLFD GH

&DWDOXQ\D� KH HVFULWR HVWD REUD SRU HQFDUJR GH (GLFLRQV 83&� DFHSWDQGR HO HQRUPH UHWR TXH

HOOR VXSRQH SRU XQ GREOH PRWLYR� HQ SULPHU OXJDU SRU HO QuXPHUR \ OD FDOLGDG GH ORV WH[WRV \D

H[LVWHQWHV VREUH OD PDWHULD� TXH KDFHQ GH OD RULJLQDOLGDG XQD XWRSurD \ GHO QLYHO GH FRQWHQLGRV

XQ OLVWuRQ GLIurFLOPHQWH LJXDODEOH� HQ VHJXQGR OXJDU SRU HO FRPSURPLVR DQWH PLV FROHJDV HQ OD

GRFHQFLD GH OD PDWHULD� D ORV TXH HQ PRGR DOJXQR SUHWHQGR GDU OHFFLRQHV VREUH FuRPR GHEH

LPSDUWLUVH OD DVLJQDWXUD \ D ORV TXH RIUH]FR HVWH WH[WR FRPR IUXWR GH PL SURSLD H[SHULHQFLD

FRPR GRFHQWH� GuDQGRPH SRU HQWHUDPHQWH VDWLVIHFKR VL OHV SXHGH VHU GH DOJXQD XWLOLGDG HQ VX

DFWLYLGDG GRFHQWH \ VLHQGR SOHQDPHQWH FRQVFLHQWH GH TXH VX SDFLHQWH \ FXLGDGD ODERU HQ ODV

DXODV VHUuD OD UHVSRQVDEOH SULQFLSDO GHO DSUHQGL]DMH GH ORV HVWXGLDQWHV�

© Los autores, 2000; © Edicions UPC, 2000.
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/RV FRQWHQLGRV TXH VH GHVDUUROODQ HQ HVWH WH[WR SXHGHQ FRQVLGHUDUVH GLYLGLGRV HQ FXDWUR

SDUWHV� )XQGDPHQWRV� )XQFLRQHV \ OurPLWHV� &uDOFXOR GLIHUHQFLDO \ &uDOFXOR LQWHJUDO� VH KDQ

GLVWULEXLGR D OR ODUJR GH RQFH FDSurWXORV� FX\R UHVXPHQ VH HQFRQWUDUuD HQ OD SULPHUD SuDJLQD GH

FDGD XQR GH HOORV� &DGD XQD GH ODV SDUWHV PHQFLRQDGDV DEDUFD ORV FRQWHQLGRV TXH VH GHVFULEHQ

EUHYHPHQWH D FRQWLQXDFLuRQ�

q 3DUWH �� )XQGDPHQWRV�

&RPSUHQGH ORV WUHV SULPHURV FDSurWXORV� (Q HO FDSurWXOR � VH HVWXGLDQ ORV FRQMXQWRV 5 GH ORV

QuXPHURV UHDOHV \ & GH ORV QuXPHURV FRPSOHMRV� HO FRQMXQWR 5 VH LQWURGXFH GH IRUPD D[LRPuDWLFD

FRPR XQ FXHUSR FRQPXWDWLYR WRWDOPHQWH RUGHQDGR \ FRPSOHWR� HVWXGLuDQGRVH D FRQWLQXDFLuRQ

ODV SURSLHGDGHV PuDV UHOHYDQWHV GH ORV QuXPHURV UHDOHV� 6H MXVWLnFD D FRQWLQXDFLuRQ OD QHFHVLGDG

GH GHnQLU HO FRQMXQWR &� VH GHnQH HQ uHO XQD HVWUXFWXUD GH FXHUSR FRQPXWDWLYR� VH YH TXH QR

SXHGH RUGHQDUVH GH PDQHUD DQuDORJD D ORV UHDOHV \ VH HVWXGLD & FRPR HVSDFLR PuHWULFR�

(O FDSurWXOR � HVWuD GHGLFDGR D ODV VXFHVLRQHV QXPuHULFDV \ VXV SURSLHGDGHV HQ UHODFLuRQ D XQ

FRQFHSWR IXQGDPHQWDO� HO GH OurPLWH GH XQD VXFHVLuRQ� $Vur� VH HVWXGLDQ ODV SURSLHGDGHV GH ODV

VXFHVLRQHV FRQYHUJHQWHV� ODV VXFHVLRQHV PRQuRWRQDV� ODV VXFHVLRQHV SDUFLDOHV \ VX DSOLFDFLuRQ

DO HVWXGLR GH OD FRQYHUJHQFLD GH XQD VXFHVLuRQ� \ ODV VXFHVLRQHV GH &DXFK\ \ VX UHODFLuRQ FRQ

OD FRQYHUJHQFLD� 6H YH DVLPLVPR OD JHQHUDOL]DFLuRQ GHO FRQFHSWR GH OurPLWH DO FDVR LQnQLWR \�

SRU uXOWLPR� VH WUDWD OD HTXLYDOHQFLD GH VXFHVLRQHV� QRFLuRQ TXH SURSRUFLRQD XQD PHWRGRORJurD

PX\ uXWLO SDUD HO FuDOFXOR GH OurPLWHV�

(O FDSurWXOR � WUDWD GH ODV VHULHV QXPuHULFDV� HVWR HV� ODV VXFHVLRQHV REWHQLGDV PHGLDQWH

DGLFLuRQ RUGHQDGD GH ORV WuHUPLQRV GH XQD VXFHVLuRQ� VH HVWXGLDQ EuDVLFDPHQWH ODV SURSLHGDGHV

TXH FDUDFWHUL]DQ OD FRQYHUJHQFLD GH ODV VHULHV� ODV VHULHV GH WuHUPLQRV SRVLWLYRV� ODV VHULHV

DOWHUQDGDV� OD FRQYHUJHQFLD DEVROXWD� OD FRQYHUJHQFLD FRQGLFLRQDO \� nQDOPHQWH� ODV VHULHV GH

QuXPHURV FRPSOHMRV�

q 3DUWH �� )XQFLRQHV \ OurPLWHV�

&RQVWD GH ORV FDSurWXORV �� � \ �� (O FDSurWXOR � LQLFLD HO HVWXGLR GH XQ HOHPHQWR EuDVLFR GHO

$QuDOLVLV 0DWHPuDWLFR� ODV IXQFLRQHV� DVur� VH GHnQH HO FRQFHSWR GH IXQFLuRQ� ORV HOHPHQWRV TXH

OD FDUDFWHUL]DQ \ ODV RSHUDFLRQHV FRQ IXQFLRQHV� $ FRQWLQXDFLuRQ VH HQWUD HQ RWUR FRQFHSWR

HVHQFLDO� HO GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� VXV SURSLHGDGHV \ PHWRGRORJurD GH FuDOFXOR�

(O FDSurWXOR VH FRPSOHWD FRQ OD H[WHQVLuRQ GH OD QRFLuRQ GH OurPLWH D YDORUHV GH OD UHFWD UHDO

DPSOLDGD� ODV IRUPDV LQGHWHUPLQDGDV� OD HTXLYDOHQFLD ORFDO GH IXQFLRQHV \ ODV VXFHVLRQHV \

VHULHV GH IXQFLRQHV� SDUWLFXODUL]DQGR OXHJR HO FDVR GH ODV VHULHV GH SRWHQFLDV�

(O FDSurWXOR � HVWuD GHGLFDGR D RWUD QRFLuRQ HVHQFLDO� OD GH FRQWLQXLGDG GH XQD IXQFLuRQ HQ XQ

SXQWR \ VX H[WHQVLuRQ D XQ FRQMXQWR� 6H GHnQH HVWH FRQFHSWR� VH FDUDFWHUL]D DGHFXDGDPHQWH

\ VH HVWXGLDQ ODV SURSLHGDGHV GH ODV IXQFLRQHV FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR \ DFRWDGR�

SRU uXOWLPR VH HVWXGLD OD FRQWLQXLGDG XQLIRUPH \ OD FRQWLQXLGDG GH ODV IXQFLRQHV OurPLWH GH

VXFHVLRQHV \ VHULHV IXQFLRQDOHV�

(O FDSurWXOR � FRQWLHQH XQ HVWXGLR H[KDXVWLYR GH ODV GHQRPLQDGDV IXQFLRQHV HOHPHQWDOHV

\ VXV SURSLHGDGHV PuDV LPSRUWDQWHV� 6H HVWXGLDQ FRQ GHWDOOH OD IXQFLuRQ H[SRQHQFLDO UHDO� HO

ORJDULWPR QHSHULDQR� ODV IXQFLRQHV H[SRQHQFLDOHV \ ORJDUurWPLFDV JHQHUDOL]DGDV� ODV IXQFLRQHV

SRWHQFLDOHV GH H[SRQHQWH UHDO� OD IXQFLuRQ H[SRQHQFLDO FRPSOHMD� ODV IXQFLRQHV WULJRQRPuHWULFDV

\� SRU uXOWLPR� ODV IXQFLRQHV KLSHUEuROLFDV�

q 3DUWH �� &uDOFXOR GLIHUHQFLDO�

(O &uDOFXOR GLIHUHQFLDO VH GHVDUUROOD HQ ORV FDSurWXORV � \ �� (O FDSurWXOR � HVWuD GHGLFDGR

© Los autores, 2000; © Edicions UPC, 2000.
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EuDVLFDPHQWH D OD QRFLuRQ GH GHULYDGD GH XQD IXQFLuRQ HQ XQ SXQWR� VXV SURSLHGDGHV \ DO

FuDOFXOR GH GHULYDGDV� $Vur� HO FDSurWXOR VH LQLFLD FRQ HVWD GHnQLFLuRQ� ODV SURSLHGDGHV GH OD

GHULYDGD UHODFLRQDGDV FRQ ODV RSHUDFLRQHV HQWUH IXQFLRQHV� UHODFLuRQ HQWUH GHULYDELOLGDG \

FRQWLQXLGDG \ FULWHULRV GH GHULYDELOLGDG \ UHJODV GH GHULYDFLuRQ� /R DQWHULRU VH DSOLFD D FRQ�

WLQXDFLuRQ DO HVWXGLR GH OD GHULYDELOLGDG GH ODV IXQFLRQHV HOHPHQWDOHV \ VH VLJXH FRQ OD QRFLuRQ

GH GLIHUHQFLDO GH XQD IXQFLuRQ \ VX DSOLFDFLuRQ D FuDOFXORV DSUR[LPDGRV� WHUPLQDQGR FRQ XQ

EUHYH HVWXGLR GH ODV IXQFLRQHV GHnQLGDV LPSOurFLWDPHQWH \ VX GHULYDFLuRQ�

(Q HO FDSurWXOR � VH GHVDUUROODQ ODV SURSLHGDGHV PuDV LPSRUWDQWHV GH ODV IXQFLRQHV GHULYDEOHV

HQ XQ LQWHUYDOR GH 5� GHWHUPLQDFLuRQ GH ORV H[WUHPRV GH XQD IXQFLuRQ D SDUWLU GH OD GHULYDGD�

WHRUHPD GH 5ROOH� WHRUHPD GHO YDORU PHGLR GH /DJUDQJH �R IuRUPXOD GHO LQFUHPHQWR nQLWR� \

WHRUHPD GHO YDORU PHGLR JHQHUDOL]DGR GH &DXFK\� (VWH WHRUHPD VH DSOLFD D OD GHPRVWUDFLuRQ

GH ODV FRQRFLGDV UHJODV GH /
+ARSLWDO SDUD FDOFXODU OurPLWHV GH LQGHWHUPLQDFLRQHV HQ ODV TXH

LQWHUYLHQHQ IXQFLRQHV GHULYDEOHV� $ FRQWLQXDFLuRQ VH DERUGD OD DSUR[LPDFLuRQ ORFDO GH XQD

IXQFLuRQ GHULYDEOH PHGLDQWH XQD IXQFLuRQ SROLQuRPLFD� DSUR[LPDFLuRQ TXH VH FRQRFH FRPR

IuRUPXOD GH 7D\ORU� 3DUD WHUPLQDU HO FDSurWXOR VH HVWXGLD OD UHODFLuRQ HQWUH FRQYHUJHQFLD

XQLIRUPH GH XQD VXFHVLuRQ GH IXQFLRQHV GHULYDEOHV \ OD GHULYDELOLGDG GH OD IXQFLuRQ OurPLWH�

HO GHVDUROOR GH XQD IXQFLuRQ HQ VHULH GH SRWHQFLDV \� nQDOPHQWH� VH GHGLFD XQ DSDUWDGR D

GHVDUUROODU DOJXQDV DSOLFDFLRQHV GH LQWHUuHV GH OD GHULYDGD HQ ORV FDPSRV GH OD JHRPHWUurD�

FLQHPuDWLFD� GLQuDPLFD GH oXLGRV \ GLQuDPLFD GH SREODFLRQHV�

q 3DUWH �� &uDOFXOR LQWHJUDO�

(VWD uXOWLPD SDUWH FRPSUHQGH ORV FDSurWXORV �� �� \ ��� (Q HO FDSurWXOR � VH LQWURGXFHQ ORV

FRQFHSWRV EuDVLFRV GH OD WHRUurD GH OD LQWHJUDO GH 5LHPDQQ TXH KDFHQ SRVLEOH OD GHnQLFLuRQ

ULJXURVD GH LQWHJUDO GH XQD IXQFLuRQ HQ XQ LQWHUYDOR FHUUDGR� D FRQWLQXDFLuRQ VH HVWXGLDQ \ VH

FDUDFWHUL]DQ ODV IXQFLRQHV LQWHJUDEOHV \ ODV SURSLHGDGHV EuDVLFDV GH OD LQWHJUDO GH 5LHPDQQ
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FXHUSR FRQPXWDWLYR \ VH HVWXGLDQ VXV SURSLHGDGHV EuDVLFDV� 6H SUXHED TXH QR SXHGH RUGHQDUVH & GH

PDQHUD DQuDORJD D 5 \ VH HVWXGLD & FRPR HVSDFLR PuHWULFR�



�� �� 1uXPHURV UHDOHV \ QuXPHURV FRPSOHMRV

��� 35(/,0,1$5(6

����� 3DUD GHVDUUROODU ORV FRQFHSWRV \ ORV PuHWRGRV GHO $QuDOLVLV 0DWHPuDWLFR� HV SUHFLVR WHQHU GHnQLGR

FRQ ULJRU HO FRQFHSWR GH QuXPHUR� 6H VXSRQH TXH HO OHFWRU FRQRFH ORV QuXPHURV QDWXUDOHV� ORV QuXPHURV

HQWHURV \ ORV QuXPHURV UDFLRQDOHV� VX PDQHMR \ SURSLHGDGHV RSHUDWLYDV� (Q HVWH DSDUWDGR� QR REVWDQWH�

VH UHFDSLWXODQ ODV SURSLHGDGHV EuDVLFDV PuDV LPSRUWDQWHV UHODWLYDV D GLFKRV FRQMXQWRV GH QuXPHURV�

����� 1u80(526 1$785$/(6� (O FRQMXQWR 1 GH ORV QuXPHURV QDWXUDOHV� 1  I�� �� �� � � �J� VH VXSRQH
FRQRFLGR GH IRUPD LQWXLWLYD� FRPR DTXHO FX\RV HOHPHQWRV ?VLUYHQ SDUD FRQWDU REMHWRV R HOHPHQWRV�� 6H

H[SRQHQ D FRQWLQXDFLuRQ VXV SURSLHGDGHV EuDVLFDV�

�1�� (Q HO FRQMXQWR 1 HVWuDQ GHnQLGDV GRV RSHUDFLRQHV LQWHUQDV� VXPD ��� \ SURGXFWR �c� TXH WLHQHQ
ODV SURSLHGDGHV�

�� $VRFLDWLYD� �P� Q� � S  P� �Q� S�� �P c Q� c S  P c �Q c S��

�� &RQPXWDWLYD� P� Q  P� Q� P c Q  Q cP�

�� (O SURGXFWR WLHQH HOHPHQWR QHXWUR �HOHPHQWR XQLGDG�� Q c �  Q�

�� (O SURGXFWR HV GLVWULEXWLYR UHVSHFWR GH OD VXPD� P c �Q� S�  P c Q�P c S�

FXDOHVTXLHUD TXH VHDQ P�Q� S � 1� +DELWXDOPHQWH VH HVFULEH PQ SDUD LQGLFDU HO SURGXFWR P c Q�

�1�� 1 HV XQ FRQMXQWR ELHQ RUGHQDGR� FRQ OD UHODFLuRQ � �TXH VH OHH ?PHQRU R LJXDO��� GH PRGR TXH VH
FXPSOH� � � � � � � � � c c c (V HTXLYDOHQWH HVFULELU Q � P R ELHQ P w Q� FXDOHVTXLHUD TXH VHDQ

P�Q � 1�

�1�� /DV RSHUDFLRQHV LQWHUQDV GHnQLGDV HQ 1 VRQ FRPSDWLEOHV FRQ GLFKD RUGHQDFLuRQ� HV GHFLU� VLP�Q � 1
VRQ WDOHV TXH P � Q� HQWRQFHV VH FXPSOHQ� P� S � Q� S \ PS � QS� FXDOTXLHUD TXH VHD S � 1�

�1�� 7RGR VXEFRQMXQWR QR YDFurR GH 1 DGPLWH XQ SULPHU HOHPHQWR�

�1�� 7RGR QuXPHUR QDWXUDO Q WLHQH XQ VLJXLHQWH� GHVLJQDGR Q� ��

�1�� 7RGR QuXPHUR QDWXUDO Q� � WLHQH XQ DQWHULRU� GHVLJQDGR Qb ��

�1�� �3ULQFLSLR GH LQGXFFLuRQ FRPSOHWD�� 6L 3 HV XQD SURSLHGDG UHODWLYD D ORV QuXPHURV QDWXUDOHV WDO

TXH 3��� HV FLHUWD \ HO KHFKR GH VHU FLHUWDV 3����3���� c c c �3�Q b �� LPSOLFD TXH 3�Q� WDPELuHQ OR HV�
HQWRQFHV SXHGH DnUPDUVH TXH 3�Q� HV FLHUWD SDUD WRGR QuXPHUR QDWXUDO Q�

�1�� (Q PXFKDV RFDVLRQHV UHVXOWD FuRPRGR FRQVLGHUDU � FRPR XQ QuXPHUR QDWXUDO� HVWR HV� GHnQLU ORV

QuXPHURV QDWXUDOHV FRPR HO FRQMXQWR 1  I�� �� �� �� c c cJ� HQ FX\R FDVR VH PRGLnFDQ ODV SURSLHGDGHV
�1��� \D TXH HQWRQFHV OD VXPD WLHQH HOHPHQWR QHXWUR TXH HV HO �� �1�� \ �1��� (Q HVWH FRQWH[WR� VH

HVFULEH 1
e  1b I�J  I�� �� �� c c cJ�

�1�� +HPRV FRPHQWDGR TXH� LQWXLWLYDPHQWH� ORV QuXPHURV QDWXUDOHV ?VLUYHQ SDUD FRQWDU HOHPHQWRV��

YHDPRV TXH� HQ HIHFWR� HV DVur�

q 6H GLFH TXH GRV FRQMXQWRV VRQ HTXLSRWHQWHV FXDQGR HV SRVLEOH HVWDEOHFHU XQD EL\HFFLuRQ HQWUH HOORV�

6L ORV FRQMXQWRV VRQ nQLWRV� HV FODUR TXH VX HTXLSRWHQFLD LQGLFD TXH FRQWLHQHQ HO PLVPR QuXPHUR GH

HOHPHQWRV� HQ HO FDVR GH LQnQLWXG� OD HTXLSRWHQFLD JHQHUDOL]D HVWD LGHD�

q 8Q FRQMXQWR $ VH GLFH TXH HV nQLWR VL H[LVWH XQD EL\HFFLuRQ HQWUH $ \ HO FRQMXQWR I�� �� � � � � QJ� SDUD
DOJuXQ Q � 1� HO QuXPHUR QDWXUDO Q VH GHQRPLQD HQWRQFHV FDUGLQDO GH $� QRWuDQGRVH FDUG$� &XDQGR

XQ FRQMXQWR QR HV nQLWR� VH GLFH TXH HV LQnQLWR�

q 8Q FRQMXQWR LQnQLWR $ VH GLFH TXH HV QXPHUDEOH VL HV HTXLSRWHQWH D 1� 'LFKR GH RWUR PRGR� XQ

FRQMXQWR HV QXPHUDEOH FXDQGR VXV HOHPHQWRV VH SXHGHQ QXPHUDU� HVWR HV� HO FRQMXQWR SXHGH H[SUHVDUVH

GH OD IRUPD $  ID�� D�� D�� � � � � DQ� � � �J� 6RQ HMHPSORV GH FRQMXQWRV QXPHUDEOHV� 1� HO FRQMXQWR GH
ORV QDWXUDOHV LPSDUHV I�Qb�� Q � 1J� HO FRQMXQWR GH ORV PuXOWLSORV GH �� I�Q� Q � 1J� 6L XQ FRQMXQWR



��� 3UHOLPLQDUHV ��

LQnQLWR QR HV QXPHUDEOH� VH GLFH TXH HV QR QXPHUDEOH�

����� (-(03/2� 6H WUDWD GH SUREDU SRU LQGXFFLuRQ TXH OD VXPD GH ORV Q SULPHURV QuXPHURV QDWXUDOHV

LPSDUHV HV Q�� HVWR HV� GH SUREDU OD LJXDOGDG� �� ���� c c c���Qb ��  Q
�
� FXDOTXLHUD TXH VHD Q � 1�

3DUD Q  � OD LJXDOGDG HV HYLGHQWH� DVur FRPR SDUD Q  �� 6XSRQJuDPRVOD FLHUWD KDVWD Qb�� HV GHFLU� TXH

VH FXPSOH� ������ c c c���Qb ��  �Qb ���� 9HDPRV TXH HOOR LPSOLFD OD LJXDOGDG SDUD Q� (Q HIHFWR�

� � � � � � c c c� ��Qb ��  �� � � � � � c c c� ��Qb ��� � ��Qb ��  

 �Qb ��� � ��Qb ��  Q
�
b �Q� � � �Qb �  Q

�
�

FRQ OR TXH OD LJXDOGDG TXHGD SUREDGD�

����� 2%6(59$&,u21� (O FRQMXQWR GH ORV QuXPHURV QDWXUDOHV HV LQVXnFLHQWH SDUD FLHUWRV SURSuRVLWRV� SRU

HMHPSOR� SDUD PHGLU OD ORQJLWXG GH XQ VHJPHQWR V WRPDQGR FRPR XQLGDG OD PHGLGD GH FLHUWR VHJPHQWR

X� (OOR VuROR HV SRVLEOH \ WLHQH VHQWLGR FXDQGR V FRQWLHQH XQ QuXPHUR ?H[DFWR� GH YHFHV OD ORQJLWXG GH X

\ QR HV SRVLEOH HQ FDVR FRQWUDULR� 7DPELuHQ UHVXOWD LQVXnFLHQWH SDUD UHVROYHU HFXDFLRQHV DOJHEUDLFDV GHO

WLSR [� Q  �� VLHQGR Q � 1�

����� 1u80(526 (17(526� 3DUD DYDQ]DU HQ OD UHVROXFLuRQ GH OD LQVXnFLHQFLD GHO FRQMXQWR GH ORV

QuXPHURV QDWXUDOHV� VH GHnQHQ ORV QuXPHURV HQWHURV� (O FRQMXQWR = GH ORV QuXPHURV HQWHURV�

=  Ic c c b ��b��b�� �� �� �� �� c c cJ

VH VXSRQH WDPELuHQ FRQRFLGR GH IRUPD LQWXLWLYD� 6H GHWDOODQ D FRQWLQXDFLuRQ VXV SURSLHGDGHV EuDVLFDV�

�=�� (O FRQMXQWR = WLHQH HVWUXFWXUD GH DQLOOR FRQPXWDWLYR� (OOR VLJQLnFD OD H[LVWHQFLD GH GRV RSHUDFLRQHV

LQWHUQDV GHnQLGDV HQ GLFKR FRQMXQWR� VXPD ��� \ SURGXFWR �c�� TXH WLHQHQ ODV SURSLHGDGHV VLJXLHQWHV�

�� $VRFLDWLYD� �D� E� � F  D� �E� F�� �D c E� c F  D c �E c F��

�� &RQPXWDWLYD� D� E  E� D� D c E  E c D�

�� (OHPHQWR QHXWUR� D� �  D� D c �  D�

�� (OHPHQWR RSXHVWR UHVSHFWR D OD VXPD� SDUD FDGD D � = H[LVWH XQ uXQLFR HOHPHQWR QRWDGR bD WDO

TXH D� �bD�  ��

�� (O SURGXFWR HV GLVWULEXWLYR UHVSHFWR GH OD VXPD� D c �E� F�  D c E� D c F�

FXDOHVTXLHUD TXH VHDQ D� E� F � =�

�=�� = HV XQ FRQMXQWR ELHQ RUGHQDGR� FRQ OD UHODFLuRQ �� GH PRGR TXH VH FXPSOH�

c c c � b� � b� � � � � � � � � � � � c c c

�=�� /DV RSHUDFLRQHV GH = VRQ FRPSDWLEOHV FRQ GLFKD RUGHQDFLuRQ� HVWR HV� VL D� E � = VRQ WDOHV TXH D � E�

HQWRQFHV D� F � E� F FXDOTXLHUD TXH VHD F � =� \ VL DGHPuDV � � F� HQWRQFHV D c F � E c F�

�=�� 7RGR QuXPHUR HQWHUR D WLHQH XQ VLJXLHQWH� GHVLJQDGR D� ��

�=�� 7RGR QuXPHUR HQWHUR D WLHQH XQ DQWHULRU� GHVLJQDGR Db ��

�=�� 3XHGH LQFOXLUVH 1 HQ =� PHGLDQWH OD DSOLFDFLuRQ LQ\HFWLYD GHnQLGD SRU� I�Q�  Q� SDUD WRGR Q � 1�

FRQ HOOR VH FXPSOH 1 | =�

�=�� (O FRQMXQWR = HV QXPHUDEOH� SDUD YHUOR EDVWD FRQVLGHUDU OD DSOLFDFLuRQ GH = HQ 1 GHnQLGD SRU�

I�D�  �D� VL D w �� \ I�D�  ��bD�b �� VL D � ��



�� �� 1uXPHURV UHDOHV \ QuXPHURV FRPSOHMRV

VLHQGR LQPHGLDWR FRPSUREDU TXH I HV EL\HFWLYD�

����� 2%6(59$&,u21� 7DPSRFR HO FRQMXQWR = GH ORV QuXPHURV HQWHURV UHVXOWD VXnFLHQWH SDUD PXFKRV

SURSuRVLWRV� 3RU HMHPSOR� SDUD UHVROYHU HFXDFLRQHV DOJHEUDLFDV GH OD IRUPD D[  E� FRQ D� E � =� D� ��

����� 1u80(526 5$&,21$/(6� (O FRQMXQWR 4 GH ORV QuXPHURV UDFLRQDOHV�

4  
QD
E
 D� E � =� E� �

R

VH FRQVWUX\H FRPR HO FRQMXQWR FRFLHQWH GH =d=e �=e  =bI�J� PHGLDQWH OD UHODFLuRQ GH HTXLYDOHQFLD�

�D� E� z �D�� E�� �� DE�  D�E�

5HFDSLWXOHPRV ODV SURSLHGDGHV RSHUDWLYDV PuDV LPSRUWDQWHV GH 4�

�4�� (O FRQMXQWR GH ORV UDFLRQDOHV 4 WLHQH HVWUXFWXUD GH FXHUSR FRQPXWDWLYR� (OOR VLJQLnFD TXH HQ 4

HVWuDQ GHnQLGDV GRV RSHUDFLRQHV LQWHUQDV�

6XPD �
D

E
�

F

G
 

DG� EF

EG
� 3URGXFWR �

D

E
c
F

G
 

DF

EG
�

/D VXPD FXPSOH ODV SURSLHGDGHV� DVRFLDWLYD� FRQPXWDWLYD� WLHQH HOHPHQWR QHXWUR \ FDGD QuXPHUR

UDFLRQDO WLHQH XQ uXQLFR HOHPHQWR RSXHVWR� HO SURGXFWR FXPSOH ODV SURSLHGDGHV� DVRFLDWLYD� FRQPXWDWLYD�

GLVWULEXWLYD UHVSHFWR GH OD VXPD� WLHQH HOHPHQWR QHXWUR \ WRGR UDFLRQDO QR QXOR WLHQH HOHPHQWR VLPuHWULFR

�LQYHUVR� UHVSHFWR DO SURGXFWR� 5HGuDFWHQVH FRPR HMHUFLFLR ORV GHWDOOHV GH HVWDV SURSLHGDGHV�

�4�� (O FRQMXQWR 4 HV WRWDOPHQWH RUGHQDGR� VH GHnQH HQ 4 XQD UHODFLuRQ GH RUGHQ PHGLDQWH�

D

E
�

F

G
�� DG � EF�

/D RUGHQDFLuRQ GH 4 FRQ HVWD UHODFLuRQ HV WRWDO� HVWR HV� GDGRV GRV UDFLRQDOHV FXDOHVTXLHUD [� \ � 4 VLHPSUH

HV FLHUWD XQD GH ODV GRV GHVLJXDOGDGHV� [ � \ R ELHQ \ � [�

�4�� &RPSDWLELOLGDG HQWUH HO RUGHQ \ ODV RSHUDFLRQHV LQWHUQDV GHnQLGDV HQ 4� 'DGRV [� \ � 4 WDOHV TXH

[ � \� HQWRQFHV SDUD WRGR ] � 4 VH FXPSOH [� ] � \ � ] \ VL � � ]� HQWRQFHV VH FXPSOH [] � \]�

�4�� ,QFOXVLuRQ GH = HQ 4� 3XHGH LQFOXLUVH = HQ 4 PHGLDQWH OD DSOLFDFLuRQ GHnQLGD SRU I�D�  
D

�
�

SDUD FDGD D � =� FRQ HOOR SXHGH LGHQWLnFDUVH FDGD HQWHUR FRQ VX LPDJHQ PHGLDQWH GLFKD DSOLFDFLuRQ�

(VWuXGLHQVH FRPR HMHUFLFLR ODV SURSLHGDGHV GH OD DSOLFDFLuRQ I HQ UHODFLuRQ FRQ ODV RSHUDFLRQHV LQWHUQDV GH

= \ 4�

��� $;,20$6 '( /26 1u80(526 5($/(6

����� /RV QuXPHURV UHDOHV DSDUHFHQ GH IRUPD QDWXUDO SDUD GDU UHVSXHVWD D GLYHUVRV SUREOHPDV� $Vur� SRU

HMHPSOR� SDUD PHGLU VHJPHQWRV PHGLDQWH QuXPHURV UDFLRQDOHV VH WRPD XQ VHJPHQWR X FRPR XQLGDG \

FDGD YH] TXH VH TXLHUH PHGLU XQ VHJPHQWR V VH SURFHGH DVur� VL VH SXHGH VXEGLYLGLU X HQ T SDUWHV LJXDOHV

GH WDO PDQHUD TXH VXPDQGR S YHFHV XQD GH HVWDV SDUWHV VH REWHQJD H[DFWDPHQWH V� HQWRQFHV OD PHGLGD GH

V XWLOL]DQGR X FRPR XQLGDG HV HO QuXPHUR UDFLRQDO S T� $Vur� SRU HMHPSOR� HQ OD nJXUD ���� VL HO VHJPHQWR

XQLGDG X VH GLYLGH HQ WUHV SDUWHV LJXDOHV� OD PHGLGD GHO VHJPHQWR V HV � GH HVDV SDUWHV� FRQ OR FXDO VX

PHGLGD HV � ��



��� $[LRPDV GH ORV QuXPHURV UHDOHV ��

����� 6LQ HPEDUJR� HVWH SURFHVR QR VLHPSUH HV SRVLEOH OOHYDUOR D FDER� $Vur� SRU HMHPSOR� OD KLSRWHQXVD

GH XQ WULuDQJXOR UHFWuDQJXOR LVuRVFHOHV QR VH SXHGH PHGLU WRPDQGR FRPR XQLGDG XQR GH ORV FDWHWRV� /D

UD]uRQ HVWULED HQ TXH� VL VH GHVLJQD SRU [ OD PHGLGD GH OD KLSRWHQXVD� HQ YLUWXG GHO WHRUHPD GH 3LWuDJRUDV�

[ GHEHUurD YHULnFDU OD HFXDFLuRQ [
�  �� � ��  �� \ QR KD\ QLQJuXQ QuXPHUR UDFLRQDO TXH OD FXPSOD� (Q

HIHFWR� SDUD YHUOR� VXSuRQJDVH TXH XQ QuXPHUR UDFLRQDO [  S T VDWLVIDFH GLFKD HFXDFLuRQ� WRPDQGR ORV

HQWHURV S \ T SULPRV HQWUH Vur� HQWRQFHV� GHEHUurD FXPSOLUVH [
�  S

�
 T

�  �� HV GHFLU� S�  �T� \ SRU

OR WDQWR� S� HV SDU \ HQ FRQVHFXHQFLD S GHEH VHUOR WDPELuHQ� 6L VH HVFULEH S  �m� HQWRQFHV VH FXPSOH

�m�  T
� \� DSOLFDQGR LGuHQWLFR UD]RQDPLHQWR� T KD GH VHU SDU� (VWR FRQWUDGLFH OD KLSuRWHVLV DGRSWDGD

GH TXH S \ T VHDQ SULPRV HQWUH Vur� (Q GHnQLWLYD� VH KD SUREDGR TXH OD HFXDFLuRQ [
�  � QR SXHGH VHU

VDWLVIHFKD SRU QLQJuXQ QuXPHUR UDFLRQDO �YuHDVH XQD GHPRVWUDFLuRQ GLIHUHQWH HQ HO HMHUFLFLR ��� \ FRQ HOOR�

TXH ORV QuXPHURV UDFLRQDOHV UHVXOWDQ LQVXnFLHQWHV SDUD PHGLU FLHUWDV PDJQLWXGHV�

)LJXUD ���� 0HGLGD GH XQ VHJPHQWR FRQ QuXPHURV UDFLRQDOHV

����� (O SUREOHPD GH OD LQFRQPHQVXUDELOLGDG GH VHJPHQWRV SXHGH H[SUHVDUVH GH XQ PRGR DOWHUQDWLYR�

nMDGR XQ VHJPHQWR XQLGDG� FXDOTXLHU RWUR VHJPHQWR SXHGH UHSUHVHQWDUVH FRPR XQ SXQWR GH XQD UHFWD

FRQ RULJHQ nMDGR �YuHDVH OD nJXUD ����� 'HVGH HVWH SXQWR GH YLVWD� HO SUREOHPD DQWHULRU VH H[SUHVDUurD

GLFLHQGR TXH ORV QuXPHURV UDFLRQDOHV QR ?OOHQDQ� WRGD OD UHFWD� SUHFLVDPHQWH� ORV QuXPHURV UHDOHV VXUJHQ

SDUD GDU UHVSXHVWD D HVWH SUREOHPD� 7DO FRPR VH YHUuD PuDV DGHODQWH� HVWR SXHGH IRUPXODUVH WDPELuHQ HQ

WuHUPLQRV GH UHSUHVHQWDFLuRQ GHFLPDO� ORV QuXPHURV UDFLRQDOHV WLHQHQ VLHPSUH XQD H[SUHVLuRQ GHFLPDO nQLWD

R SHULuRGLFD� PLHQWUDV TXH OD GH ORV QuXPHURV UHDOHV SXHGH VHU LQnQLWD QR SHULuRGLFD�

����� $ FRQWLQXDFLuRQ VH HVWXGLDQ ODV SURSLHGDGHV TXH FDUDFWHUL]DQ HO FRQMXQWR GH ORV QuXPHURV UHDOHV

5� SURSLHGDGHV TXH VH GHQRPLQDQ D[LRPDV \ TXH SXHGHQ UHVXPLUVH HQ OD DnUPDFLuRQ VLJXLHQWH� 5 HV XQ

FXHUSR FRQPXWDWLYR WRWDOPHQWH RUGHQDGR \ FRPSOHWR� (VWRV D[LRPDV SXHGHQ DJUXSDUVH HQ WUHV JUDQGHV

EORTXHV� HO SULPHUR FRUUHVSRQGH D OD HVWUXFWXUD DOJHEUDLFD GH 5� HO VHJXQGR DO RUGHQ HQ 5 \ HQ HO

WHUFHUR VH HQFXHQWUD XQD SURSLHGDG TXH KD GH VHU FRQVLGHUDGD FRPR HVHQFLDO HQ $QuDOLVLV 0DWHPuDWLFR� OD

FRPSOHWLWXG�

����� $[LRPD �� 5 HV XQ FXHUSR FRQPXWDWLYR�

(Q HO FRQMXQWR 5 VH FRQVLGHUDQ GHnQLGDV GRV RSHUDFLRQHV LQWHUQDV� OD VXPD ��� \ HO SURGXFWR �c�� ODV

FXDOHV VDWLVIDFHQ ODV SURSLHGDGHV VLJXLHQWHV�

�5�� /D VXPD HV DVRFLDWLYD� FXDOHVTXLHUD TXH VHDQ [� \� ] � 5� VH FXPSOH [� �\ � ]�  �[� \� � ]�



�� �� 1uXPHURV UHDOHV \ QuXPHURV FRPSOHMRV

�5�� /D VXPD WLHQH HOHPHQWR QHXWUR� H[LVWH XQ HOHPHQWR GH 5� QRWDGR �� WDO TXH FXDOTXLHUD TXH VHD

[ � 5� VH FXPSOH [� �  [  � � [�

�5�� ([LVWHQFLD GH HOHPHQWR RSXHVWR� SDUD FDGD [ � 5� H[LVWH XQ QuXPHUR UHDO� QRWDGR b[ \ GHQRPLQDGR

HOHPHQWR RSXHVWR GH [� WDO TXH [� �b[�  �  �b[� � [�

�5�� /D VXPD HV FRQPXWDWLYD� FXDOHVTXLHUD TXH VHDQ [� \ � 5� VH FXPSOH [� \  \ � [�

�5�� (O SURGXFWR HV GLVWULEXWLYR UHVSHFWR GH OD VXPD� FXDOHVTXLHUD TXH VHDQ [� \� ] � 5� VH WLHQH

[�\ � ]�  [\ � []�

�5�� (O SURGXFWR HV DVRFLDWLYR� FXDOHVTXLHUD TXH VHDQ [� \� ] � 5� VH YHULnFD [�\]�  �[\�]�

�5�� (O SURGXFWR WLHQH HOHPHQWR QHXWUR �GHQRPLQDGR HOHPHQWR XQLGDG�� H[LVWH XQ HOHPHQWR GH 5�

QRWDGR �� WDO TXH FXDOTXLHUD TXH VHD [ � 5� VH FXPSOH [ c �  [  � c [�

�5�� ([LVWHQFLD GH HOHPHQWR LQYHUVR� VL [ � �� H[LVWH XQ QuXPHUR UHDO� QRWDGR [
b� \ GHQRPLQDGR

HOHPHQWR LQYHUVR GH [� WDO TXH [�[b��  �  �[b��[�

�5�� (O SURGXFWR HV FRQPXWDWLYR� FXDOHVTXLHUD TXH VHDQ [� \ � 5� VH FXPSOH [ c \  \ c [�

)LJXUD ���� 5HSUHVHQWDFLuRQ GH OD LQFRQPHQVXUDELOLGDG GH VHJPHQWRV

����� $[LRPD �� 5 HV XQ FRQMXQWR WRWDOPHQWH RUGHQDGR�
9LVWD OD GHVFULSFLuRQ GH 5 GHVGH HO SXQWR GH YLVWD DOJHEUDLFR� VH LQWURGXFHQ DKRUD ODV SURSLHGDGHV GH

RUGHQ� (O HQXQFLDGR GH HVWH VHJXQGR D[LRPD VLJQLnFD OD H[LVWHQFLD HQ 5 GH XQD UHODFLuRQ GH RUGHQ� QRWDGD

� \ OHurGD ?PHQRU R LJXDO TXH�� OD FXDO VDWLVIDFH ODV SURSLHGDGHV TXH VH GHWDOODQ D FRQWLQXDFLuRQ�

�5��� 3URSLHGDG UHoH[LYD� FXDOTXLHUD TXH VHD [ � 5� VH FXPSOH [ � [�

�5��� 3URSLHGDG DQWLVLPuHWULFD� GDGRV [� \ � 5� VL VH FXPSOHQ [ � \ \ \ � [� HQWRQFHV [  \�

�5��� 3URSLHGDG WUDQVLWLYD� VL [� \� ] � 5 VRQ WDOHV TXH [ � \ \ \ � ]� HQWRQFHV [ � ]�

�5��� /D UHODFLuRQ GH RUGHQ HV WRWDO� GDGRV GRV QuXPHURV UHDOHV FXDOHVTXLHUD [� \� XQD GH ODV GRV

DnUPDFLRQHV HV VLHPSUH FLHUWD� R ELHQ [ � \� R ELHQ \ � [�

�5��� (O RUGHQ HV FRPSDWLEOH FRQ OD VXPD� VL [� \ � 5 VRQ WDOHV TXH [ � \� HQWRQFHV SDUD FXDOTXLHU

] � 5 VH FXPSOH [� ] � \ � ]�



��� $[LRPDV GH ORV QuXPHURV UHDOHV ��

�5��� (O RUGHQ HV FRPSDWLEOH FRQ HO SURGXFWR� VL [� \ � 5 VRQ WDOHV TXH [ � \� HQWRQFHV SDUD FXDOTXLHU

QuXPHUR UHDO ] WDO TXH � � ]� VH FXPSOH [] � \]�

����� 2%6(59$&,u21�

q (V FRQYHQLHQWH UHFRUGDU TXH OD QRWDFLuRQ [ � \ VLJQLnFD TXH VH FXPSOHQ GRV SURSLHGDGHV� [ � \ \

[ � \� 3RU RWUD SDUWH� FDEH LQGLFDU TXH VH HVFULEH [ w \ �?[ HV PD\RU R LJXDO TXH \�� GH IRUPD

HTXLYDOHQWH D \ � [�

q 7HQLHQGR HQ FXHQWD HO RUGHQ GHnQLGR HQ 5� SXHGHQ FRQVLGHUDUVH ORV VLJXLHQWHV VXEFRQMXQWRV�

1uXPHURV UHDOHV SRVLWLYRV� 5�  I[ � 5  � � [J�

1uXPHURV UHDOHV SRVLWLYRV HVWULFWRV� 5��  5b I�J  I[ � 5  � � [J�

1uXPHURV UHDOHV QHJDWLYRV� 5b  I[ � 5  [ � �J�

FXPSOLuHQGRVH OD OODPDGD SURSLHGDG GH WULFRWRPurD� GDGR [ � 5� XQD \ VuROR XQD GH ODV VLJXLHQWHV

DnUPDFLRQHV HV FLHUWD� [ � 5�� � R ELHQ� [  �� R ELHQ� [ � 5
b� (Q RFDVLRQHV VH XWLOL]D OD GHQRPLQDFLuRQ

?FRQMXQWR GH QuXPHURV UHDOHV QR QHJDWLYRV� SDUD GHVLJQDU HO FRQMXQWR 5��

����� '(),1,&,u21� �&RWD VXSHULRU� FRWD LQIHULRU� VXSUHPR H urQnPR� &RQMXQWRV DFRWDGRV�� $QWHV GH

HQXQFLDU HO uXOWLPR GH ORV D[LRPDV GH 5� KD\ TXH LQWURGXFLU DOJXQRV FRQFHSWRV SUHYLRV�

q 6L ; HV XQ VXEFRQMXQWR GH 5� XQ QuXPHUR UHDO n VH GLFH TXH HV XQD FRWD VXSHULRU GH ; VL� SDUD

FXDOTXLHU HOHPHQWR [ � ;� VH FXPSOH [ � n�

q $QuDORJDPHQWH� XQ QuXPHUR UHDO m VH GLFH TXH HV XQD FRWD LQIHULRU GH ; VL� SDUD FXDOTXLHU HOHPHQWR

[ � ;� VH FXPSOH m � [�

q 8Q VXEFRQMXQWR ; GH 5 VH GHQRPLQD DFRWDGR VXSHULRUPHQWH �UHVSHFWLYDPHQWH� DFRWDGR

LQIHULRUPHQWH�� VL ; WLHQH DOJXQD FRWD VXSHULRU �UHVSHFWLYDPHQWH� LQIHULRU�� 6H GLFH TXH ; HV DFRWDGR

VL OR HV VXSHULRU H LQIHULRUPHQWH�

q 6L ; HV XQ VXEFRQMXQWR GH 5 DFRWDGR VXSHULRUPHQWH� XQD FRWD VXSHULRU V GH ; VH GHQRPLQD VXSUHPR

GH ; � HVFULELuHQGRVH V  VXS;� VL V HV PHQRU TXH FXDOTXLHU RWUD FRWD VXSHULRU GH ;� HVWR HV� VL

VDWLVIDFH ODV GRV FRQGLFLRQHV VLJXLHQWHV�

�� [ � V SDUD WRGR [ � ; �

�� VL [ � E SDUD WRGR [ � ; � HQWRQFHV V � E�

(VWDV FRQGLFLRQHV SXHGHQ HQXQFLDUVH GH IRUPD HTXLYDOHQWH�

�
� [ � V SDUD WRGR [ � ; �

�
� FXDOTXLHUD TXH VHD F � V H[LVWH DOJuXQ [ � ; WDO TXH F � [�

q 'H IRUPD DQuDORJD� VL ; | 5 HV XQ VXEFRQMXQWR GH 5 DFRWDGR LQIHULRUPHQWH� XQD FRWD VXSHULRU L GH

; VH GHQRPLQD urQnPR GH ;� HVFULELuHQGRVH L  LQI ;� VL L HV PD\RU TXH FXDOTXLHU RWUD FRWD LQIHULRU

GH ;� HV GHFLU� VL YHULnFD ODV GRV FRQGLFLRQHV VLJXLHQWHV�

�� L � [ SDUD WRGR [ � ;�

�� VL E � [ SDUD WRGR [ � ; � HQWRQFHV E � L�

q &XDQGR HO VXSUHPR V GH XQ FRQMXQWR ; FXPSOH V � ;� VH GLFH TXH HO VXSUHPR GH ; HV DFFHVLEOH \ VH

GHQRPLQD HQWRQFHV PuD[LPR GH ;� HVFULELuHQGRVH PD[;� 6L HO urQnPR GH XQ VXEFRQMXQWR ; SHUWHQHFH

D GLFKR FRQMXQWR� VH GHQRPLQD PurQLPR GH ; \ VH HVFULEH PLQ;�

����� (-(03/2�

�� (O FRQMXQWR 5��  I[ � 5  � � [J� QR HVWuD DFRWDGR VXSHULRUPHQWH \D TXH QR H[LVWH QLQJuXQ QuXPHUR



�� �� 1uXPHURV UHDOHV \ QuXPHURV FRPSOHMRV

UHDO n WDO TXH [ � n SDUD WRGR [ � 5�� � 1R REVWDQWH� GLFKR FRQMXQWR HVWuD DFRWDGR LQIHULRUPHQWH� SXHV

WRGR QuXPHUR UHDO QHJDWLYR m HV FRWD LQIHULRU GH 5�� � \D TXH VH FXPSOH m � � � [ SDUD WRGR [ � 5�� �

�� (O VXEFRQMXQWR $  I[ � 5  � � [ � �J | 5 HVWuD DFRWDGR VXSHULRUPHQWH� SXHVWR TXH SDUD FXDOTXLHU

QuXPHUR UHDO n w � VH FXPSOH [ � n� SDUD WRGR [ � $� SRU RWUD SDUWH� HVWH VXEFRQMXQWR WDPELuHQ

HVWuD DFRWDGR LQIHULRUPHQWH SRU FXDOTXLHU QuXPHUR UHDO QHJDWLYR� $GHPuDV� VH FXPSOH VXS$  �� HQ

HIHFWR� VH FXPSOH OD SULPHUD SURSLHGDG� SXHV [ � � SDUD WRGR [ � $� 6L E � 5 HV RWUD FRWD VXSHULRU

GLVWLQWD GH � GHO FRQMXQWR $� HVWR HV� WDO TXH [ � E SDUD WRGR [ � $� uXQLFDPHQWH SXHGH VHU E ! �� R

ELHQ� E � �� VL E ! �� \D QR HV OD PHQRU GH ODV FRWDV VXSHULRUHV� OXHJR QR SXHGH VHU HO VXSUHPR \ VL

E � �� H[LVWH [ � $ WDO TXH E � [ � �� SRU HMHPSOR [  E��

�
� FRQ OR TXH E QR HV FRWD VXSHULRU GH $�

(Q GHnQLWLYD VH KD SUREDGR TXH� HIHFWLYDPHQWH� VH FXPSOH VXS$  �� 3UXuHEHVH FRPR HMHUFLFLR TXH

VH YHULnFD LQI $  ��

������ 352326,&,u21� �8QLFLGDG GHO VXSUHPR \ GHOurQnPR�� (O VXSUHPR \ HOurQnPR GH XQ VXEFRQMXQWR

QR YDFurR GH 5� VL H[LVWHQ� VRQ uXQLFRV�

'HPRVWUDFLuRQ�

6H KDUuD SDUD HO VXSUHPR� SDUD HO urQnPR HV FRPSOHWDPHQWH DQuDORJD� (Q HIHFWR� VL VH VXSRQH TXH

KD\ GRV VXSUHPRV GLVWLQWRV V� V�� QHFHVDULDPHQWH GHEH FXPSOLUVH V � V� R ELHQ V� � V� OR FXDO HV

FRQWUDGLFWRULR FRQ OD GHnQLFLuRQ GH VXSUHPR� \D TXH HQWRQFHV HO PD\RU GH HOORV QR SXHGH FXPSOLU VHU

OD PHQRU GH ODV FRWDV VXSHULRUHV�

������ $[LRPD �� 5 HV FRPSOHWR�

9LVWD OD GHnQLFLuRQ GH VXSUHPR \ GH urQnPR GH XQ VXEFRQMXQWR GH 5� LOXVWUDGD FRQ DOJXQRV HMHPSORV

\ SUREDGD VX XQLFLGDG FXDQGR H[LVWHQ� SRGHPRV HQXQFLDU HO WHUFHU D[LRPD GH ORV QuXPHURV UHDOHV�

GHQRPLQDGR D[LRPD GHO VXSUHPR R GH FRPSOHWLWXG� FRQ HO FXDO VH WHUPLQD OD GHVFULSFLuRQ D[LRPuDWLFD

GHO FRQMXQWR 5 GH ORV QuXPHURV UHDOHV� (O HQXQFLDGR GH HVWH WHUFHU D[LRPD VH HVWDEOHFH PHGLDQWH OD

SURSLHGDG VLJXLHQWH�

�5��� 7RGR VXEFRQMXQWR QR YDFurR GH 5 DFRWDGR VXSHULRUPHQWH WLHQH VXSUHPR�

������ 7(25(0$� �([LVWHQFLD \ XQLFLGDG GHO FRQMXQWR GH ORV QuXPHURV UHDOHV�� ([LVWH XQ FXHUSR

RUGHQDGR \ FRPSOHWR� TXH HV uXQLFR VDOYR LVRPRUnVPRV� 'LFKR FXHUSR VH GHQRPLQD FXHUSR GH ORV QuXPHURV

UHDOHV�

'HPRVWUDFLuRQ�

/D GHPRVWUDFLuRQ GH OD H[LVWHQFLD \ OD XQLFLGDG GH WDO FXHUSR HV XQD FXHVWLuRQ TXH QR WUDWDUHPRV DTXur�

GDGD VX FRPSOHMLGDG \ H[WHQVLuRQ� 3XHGHQ FRQVXOWDUVH� SRU HMHPSOR� ODV UHIHUHQFLDV >/L@� >2U@ R ELHQ

>6SY@� GHWDOODGDV DO nQDO GHO FDSurWXOR�

������ 2%6(59$&,u21� 4XHUHPRV GHVWDFDU TXH WRGDV ODV SURSLHGDGHV TXH VH XWLOL]DQ KDELWXDOPHQWH

VREUH ORV QuXPHURV UHDOHV SXHGHQ GHGXFLUVH IuDFLOPHQWH GH ORV D[LRPDV DQWHULRUHV� HQ ORV HMHUFLFLRV � \ �

VH SURSRQH OD MXVWLnFDFLuRQ GH DOJXQDV GH HOODV� 9HDPRV� QR REVWDQWH� XQD PXHVWUD GH GLFKD MXVWLnFDFLuRQ�

6H WUDWD GH SUREDU TXH SDUD FXDOTXLHU QuXPHUR [ � 5 VH FXPSOH [�  �� D SDUWLU GH ORV D[LRPDV� SXHGH

UD]RQDUVH FRPR VLJXH�

�D� �  � � �� SRU �5���

�E� [�  [�� � ��� PXOWLSOLFDQGR SRU [ HQ �D��

�F� [�� � ��  [� � [�� SRU �5���

�G� [�  [� � [�� SRU �E� \ �F��

�H� �  [� � �b�[���� SRU �5���



��� 3URSLHGDGHV GH ORV QuXPHURV UHDOHV ��

�I� [� � �b�[���  �[� � [�� � �b�[���� VXPDQGR b�[�� D �G��

�J� �[� � [�� � �b�[���  [� � �[� � �b�[����� SRU �5���

�K� [� � �[� � �b�[����  [�� SRU �H� \ �5���

�L� �  [�� SRU �H�� �I�� �J� \ �K��

������ 2%6(59$&,u21� 1R HV GLnFLO YHU TXH OD D[LRPuDWLFD GH 5 OR GLVWLQJXH FODUDPHQWH GH ORV RWURV

FRQMXQWRV QXPuHULFRV HVWXGLDGRV EUHYHPHQWH HQ HO DSDUWDGR DQWHULRU� 1� = \ 4� $Vur� SRU HMHPSOR�

HV VDELGR TXH OD VXPD QR GRWD D 1 GH XQD HVWUXFWXUD GH JUXSR� \D TXH QR VH VDWLVIDFH OD SURSLHGDG

�5��� WDPELuHQ VH VDEH TXH = WLHQH HVWUXFWXUD GH DQLOOR� SHUR QR GH FXHUSR� SXHVWR TXH QR VDWLVIDFH OD

SURSLHGDG �5��� nQDOPHQWH� 4 HV XQ FXHUSR WRWDOPHQWH RUGHQDGR� SHUR QR HV FRPSOHWR� OR FXDO VH MXVWLnFD

LQPHGLDWDPHQWH� VL VH FRQVLGHUD� SRU HMHPSOR� HO VXEFRQMXQWR GH 4 GHnQLGR SRU ;  I[ � 4  [
�
� �J�

GLFKR FRQMXQWR QR HV YDFurR� HVWuD DFRWDGR VXSHULRUPHQWH \� VLQ HPEDUJR� QR WLHQH VXSUHPR HQ 4� PLHQWUDV

TXH VX VXSUHPR HQ 5 HV
S
� �YuHDVH HO HMHUFLFLR ����

��� 3523,('$'(6 '( /26 1u80(526 5($/(6

����� +HPRV FRPHQWDGR \D HQ ������ TXH WRGDV ODV SURSLHGDGHV GHO FRQMXQWR 5 VH GHGXFHQ IuDFLOPHQWH

GH ORV D[LRPDV YLVWRV HQ HO DSDUWDGR DQWHULRU� (Q HVWH DSDUWDGR VH HVWXGLDQ DOJXQDV SURSLHGDGHV GH ORV

QuXPHURV UHDOHV� KDFLHQGR HVSHFLDO uHQIDVLV HQ ODV PuDV LPSRUWDQWHV \ GH PD\RU XWLOLGDG HQ ORV FDSurWXORV

SRVWHULRUHV� VH GHVWDFD HQ HOODV OD LPSRUWDQFLD GHO D[LRPD GH FRPSOHWLWXG GH 5� (Q SULPHU OXJDU� VH

KDFH QRWDU TXH OD DSDUHQWH DVLPHWUurD GHO D[LRPD GH FRPSOHWLWXG QR HV WDO� HV GHFLU� TXH 5 VDWLVIDFH XQD

SURSLHGDG DQuDORJD D �5��� SDUD HO urQnPR� $ FRQWLQXDFLuRQ YHUHPRV XQD FRQVHFXHQFLD LPSRUWDQWH GHO

D[LRPD GH FRPSOHWLWXG� GHQRPLQDGD SURSLHGDG DUTXLPHGLDQD GH ORV QuXPHURV UHDOHV� OD FXDO� HQ VurQWHVLV�

DnUPD TXH ORV QuXPHURV QDWXUDOHV QR WLHQHQ QLQJXQD FRWD VXSHULRU HQ 5� 3DUD FRQFOXLU� YHUHPRV OD

SURSLHGDG GH GHQVLGDG GH 4 HQ 5�

����� 352326,&,u21� 7RGR VXEFRQMXQWR QR YDFurR GH QuXPHURV UHDOHV DFRWDGR LQIHULRUPHQWH� WLHQH

urQnPR�

'HPRVWUDFLuRQ�

6HD ; XQ VXEFRQMXQWR QR YDFurR GH 5 \ VXSRQJDPRV TXH HV DFRWDGR LQIHULRUPHQWH� &RQVLGHUDQGR HO

FRQMXQWR <  Ib[  [ � ;J� HV HYLGHQWH TXH < QR HV YDFurR \ TXH ORV RSXHVWRV GH ODV FRWDV LQIHULRUHV

GH ; VRQ FRWDV VXSHULRUHV GH < � 3RU OD SURSLHGDG GH FRPSOHWLWXG �5���� HO FRQMXQWR < WLHQH XQ

VXSUHPR� V  VXS< � (V LQPHGLDWR FRPSUREDU TXH bV  LQI ;�

����� 352326,&,u21� (O FRQMXQWR 1 QR HVWuD DFRWDGR VXSHULRUPHQWH HQ 5�

'HPRVWUDFLuRQ�

+DUHPRV OD GHPRVWUDFLuRQ SRU UHGXFFLuRQ DO DEVXUGR� 6XSRQJDPRV TXH 1 HVWXYLHUD DFRWDGR

VXSHULRUPHQWH� DO VHU XQ FRQMXQWR QR YDFurR� HQ YLUWXG GHO D[LRPD GH FRPSOHWLWXG H[LVWLUurD XQ QuXPHUR

UHDO V WDO TXH V  VXS1� &RQVLGHUHPRV HO QuXPHUR UHDO Vb �� HVWH QuXPHUR QR SXHGH VHU FRWD VXSHULRU
GH 1� SXHV HO VXSUHPR HV OD PHQRU GH HOODV� FRQ OR TXH H[LVWH DOJuXQ QuXPHUR QDWXUDO Q WDO TXH Vb� � Q�

HV GHFLU� V � Q��� \ DO VHU Q�� � 1� HO QuXPHUR UHDO V QR SXHGH VHU XQD FRWD VXSHULRU GH 1� OR FXDO
FRQWUDGLFH OD FRQGLFLuRQ V  VXS1�

����� 7(25(0$� �$UTXLPHGLDQLGDG GH 5�� 'DGRV GRV QuXPHURV UHDOHV FXDOHVTXLHUD [� \ � 5 FRQ

[ ! �� H[LVWH DOJuXQ QuXPHUR QDWXUDO Q WDO TXH \ � Q[�



�� �� 1uXPHURV UHDOHV \ QuXPHURV FRPSOHMRV

'HPRVWUDFLuRQ�

'DGR TXH [ � �� SXHGH FRQVLGHUDUVH HO QuXPHUR UHDO \ [� HQ YLUWXG GH OD SURSRVLFLuRQ ������ \ [ QR
SXHGH VHU XQD FRWD VXSHULRU GH 1� FRQ OR TXH H[LVWH DOJuXQ Q � 1 WDO TXH \

[
� Q� 3XHVWR TXH [ ! ��

Q VDWLVIDFH OD GHVLJXDOGDG HQXQFLDGD� \ � Q[�

����� &252/$5,2� 6H FXPSOH LQI 5��  ��

'HPRVWUDFLuRQ�

6HD [ ! � XQ QuXPHUR UHDO SRVLWLYR HVWULFWR FXDOTXLHUD� YDPRV D SUREDU TXH QR SXHGH VHU HO urQnPR GH

5
�

� � (Q HIHFWR� WRPDQGR \  � HQ HO WHRUHPD DQWHULRU� H[LVWH Q � 1 WDO TXH � � Q[� HV GHFLU�
�

Q
� [�

FRQ OR TXH [ QR HV OD PHQRU GH ODV FRWDV LQIHULRUHV� 7DPSRFR SXHGH VHU HO urQnPR XQ QuXPHUR UHDO

QHJDWLYR� SXHV GH PRGR DQuDORJR VH SUXHED TXH KD\ FRWDV LQIHULRUHV PD\RUHV� 3XHVWR TXH HO urQnPR

GH 5�� H[LVWH HQ YLUWXG GH ������� \ QR SXHGH VHU QL LQI 5
�

� ! � QL LQI 5�� � �� QHFHVDULDPHQWH GHEH

VHU LQI 5��  ��

/DV SURSLHGDGHV TXH VLJXHQ DnUPDQ TXH ORV FRQMXQWRV 4 GH ORV QuXPHURV UDFLRQDOHV \ 5 b 4

GH ORV QuXPHURV LUUDFLRQDOHV� VRQ GHQVRV HQ 5� /D SURSLHGDG GH GHQVLGDG GH 4 �UHVSHFWLYDPHQWH�

5b4� VH HQXQFLD GLFLHQGR TXH HQWUH GRV QuXPHURV UHDOHV FXDOHVTXLHUD� VLHPSUH KD\ QuXPHURV UDFLRQDOHV
�UHVSHFWLYDPHQWH� LUUDFLRQDOHV�� (VWH LPSRUWDQWH UHVXOWDGR VHUuD PX\ XWLOL]DGR HQ OR TXH VLJXH� SXHVWR

TXH HQ HVHQFLD LPSOLFD TXH VH SXHGHQ HQFRQWUDU QuXPHURV UDFLRQDOHV �UHVSHFWLYDPHQWH� LUUDFLRQDOHV� ?WDQ

FHUFD FRPR VH TXLHUD� GH XQ QuXPHUR UHDO DUELWUDULR�

����� 7(25(0$� �'HQVLGDG GH 4 HQ 5�� 6L [� \ � 5 VRQ WDOHV TXH [ � \� HQWRQFHV H[LVWH XQ QuXPHUR

UDFLRQDO U WDO TXH [ � U � \�

'HPRVWUDFLuRQ�

'DGR TXH [ � \� VH FXPSOH \b[ ! �� SRU OD SURSLHGDG DUTXLPHGLDQD �������� H[LVWH XQ QuXPHUR Q � 1
WDO TXH � � Q�\ b [�  Q\ b Q[� 6L OD GLIHUHQFLD HQWUH ORV QuXPHURV UHDOHV Q\ \ Q[ HV PD\RU TXH ��

QHFHVDULDPHQWH H[LVWH DOJuXQ QuXPHUR HQWHUR P HQWUH DPERV� HVWR HV� Q[ � P � Q\� HQ FRQVHFXHQFLD�

VH FXPSOH [ �
P

Q
� \ \� HQ GHnQLWLYD� U  

P

Q
HV HO QuXPHUR UDFLRQDO EXVFDGR�

����� &252/$5,2� 6L [� \ � 5 VRQ WDOHV TXH [ � \� HQWRQFHV H[LVWH XQ QuXPHUR LUUDFLRQDO ] WDO TXH

[ � ] � \�

'HPRVWUDFLuRQ�

$SOLFDQGR OD SURSLHGDG GH GHQVLGDG GH 4 HQ 5 D ORV QuXPHURV
[S
�
\

\S
�
� VH REWLHQH OD H[LVWHQFLD GH

XQ QuXPHUR UDFLRQDO U � � WDO TXH [S
�
� U �

\S
�
� (Q FRQVHFXHQFLD� [ � U

S
� � \� GH PDQHUD TXH

]  U
S
� HV HO QuXPHUR LUUDFLRQDO EXVFDGR �REVuHUYHVH TXH QR VH KD MXVWLnFDGR TXH HO QuXPHUR U

S
� VHD

LUUDFLRQDO� FXHVWLuRQ TXH VH SURSRQH FRPR HMHUFLFLR DO nQDO GH FDSurWXOR� YuHDVH HO HMHUFLFLR ���

��� 5(35(6(17$&,u21 '(&,0$/ '( /26 1u80(526 5($/(6

����� '(),1,&,u21� �5HSUHVHQWDFLuRQ GHFLPDO GH XQ QuXPHUR UHDO�� 6HD [ � 5 XQ QuXPHUR UHDO

FXDOTXLHUD� VXSRQGUHPRV TXH [ w �� VLQ TXH HVWR VXSRQJD SuHUGLGD GH JHQHUDOLGDG HQ HO UD]RQDPLHQWR TXH
VLJXH� (V IuDFLO SUREDU �YuHDVH HO HMHUFLFLR �� TXH H[LVWH XQ QuXPHUR QDWXUDO D � 1 WDO TXH D � [ � D � ��



��� 5HSUHVHQWDFLuRQ GHFLPDO GH ORV QuXPHURV UHDOHV ��

6L VH GLYLGH HO FRQMXQWR IW � 5  D � W � D� �J HQ �� SDUWHV LJXDOHV� H[LVWH XQ QuXPHUR QDWXUDO D� � 1
FRQ � � D� � � WDO TXH

D�
D�

��
� [ � D�

D� � �

��
�

3URFHGLHQGR DQuDORJDPHQWH FRQ HO FRQMXQWR

|
W � 5  D�

D�

��
� W � D�

D� � �

��

}
� VH REWLHQH OD H[LVWHQFLD

GH D� � 1 FRQ � � D� � � WDO TXH

D�
D�

��
�

D�

���
� [ � D�

D�

��
�

D� � �

���
�

,WHUDQGR HO UD]RQDPLHQWR VH GHGXFH TXH GDGR [ � 5� SDUD FDGD Q � 1� H[LVWHQ Q� � QuXPHURV QDWXUDOHV

D� D�� D�� � � � � DQ FRQ � � DL � � SDUD L  �� �� � � � Q� WDOHV TXH VH FXPSOH

D�
D�

��
�

D�

���
� c c c�

DQ

��Q
� [ � D�

D�

��
�

D�

���
� c c c�

DQ � �

��Q
�

&RQ ODV QRWDFLRQHV DQWHULRUHV� OD H[SUHVLuRQ

[  D� D�D� c c c DQ c c c �R ELHQ [  D�D�D� c c c DQ c c c �

VH GHQRPLQD UHSUHVHQWDFLuRQ GHFLPDO GH [� 'H PDQHUD XQ WDQWR LQIRUPDO� VH DFDED GH SUREDU TXH WRGR

QuXPHUR UHDO WLHQH XQD UHSUHVHQWDFLuRQ GHFLPDO�

q /D UHSUHVHQWDFLuRQ GHFLPDO GH XQ QuXPHUR UHDO VH GLFH TXH HV nQLWD� FXDQGR H[LVWH XQ Q � 1 WDO TXH
DP  � SDUD WRGR P ! Q� HV GHFLU� FXDQGR OD UHSUHVHQWDFLuRQ GHFLPDO HV GH OD IRUPD

[  D� D�D� c c c DQ

/D UHSUHVHQWDFLuRQ GHFLPDO VH GHQRPLQD SHULuRGLFD FXDQGR GLFKD UHSUHVHQWDFLuRQ HV GH OD IRUPD

D� D�D� c c c DQE� c c c EPE� c c c EPE� c c c EP c c c �

VLHQGR HQWRQFHV KDELWXDO OD QRWDFLuRQ�

D� D�D� c c c DQE� c c c EP�

����� 352326,&,u21� 7RGR QuXPHUR UDFLRQDO WLHQH XQD UHSUHVHQWDFLuRQ GHFLPDO nQLWD R SHULuRGLFD�

5HFurSURFDPHQWH� WRGD H[SUHVLuRQ GHFLPDO nQLWD R SHULuRGLFD UHSUHVHQWD XQ QuXPHUR UDFLRQDO�

'HPRVWUDFLuRQ�

6HD [  S T XQ QuXPHUR UDFLRQDO HVFULWR HQ IRUPD GH IUDFFLuRQ LUUHGXFLEOH \ VXSRQJDPRV TXH HV

SRVLWLYR� (O DOJRULWPR GH OD GLYLVLuRQ GH S SRU T HV HO TXH SURGXFH VX UHSUHVHQWDFLuRQ GHFLPDO� HV

VDELGR TXH� HQ FDGD SDVR� HO UHVWR KD GH VHU XQ HQWHUR HQWUH � \ T b �� 6L HQ DOJuXQ SDVR HV LJXDO
D �� OD UHSUHVHQWDFLuRQ GHFLPDO HV nQLWD� VL QR HV DVur� HO DOJRULWPR FRQWLQuXD \ WUDV� D OR VXPR� T

LWHUDFLRQHV� DSDUHFH XQ PLVPR UHVWR SRU VHJXQGD YH]� D SDUWLU GH DTXur� ORV QuXPHURV QDWXUDOHV DQ
GH OD UHSUHVHQWDFLuRQ GHFLPDO VH YDQ UHSLWLHQGR LQGHnQLGDPHQWH \� HQ FRQVHFXHQFLD� OD UHSUHVHQWDFLuRQ

GHFLPDO HV SHULuRGLFD�

5HFurSURFDPHQWH� VHD [ XQ QuXPHUR UHDO FRQ UHSUHVHQWDFLuRQ GHFLPDO SHULuRGLFD �SRVLEOHPHQWH nQLWD�

[  D� D�D� c c c DQE�E� c c c EP� (QWRQFHV� HO QuXPHUR S  ���Q�P b ��Q�[ HV XQ HQWHUR� \D TXH

���Q�P b ��Q�[  ��Q�P[b ��Q[  

 DD�D� c c c DQE�E� c c c EP� E�E� c c c EP b DD�D� c c c DQ� E�E� c c c EP  

 DD�D� c c c DQE�E� c c c EP b DD�D� c c cDQ
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FRQ OR FXDO [  
S

��Q�P b ��Q
� 4�

����� (-(03/2�

�� /D UHSUHVHQWDFLuRQ GHFLPDO GHO QuXPHUR UDFLRQDO � � HV �� ��

�� /D UHSUHVHQWDFLuRQ GHFLPDO GHO QuXPHUR UDFLRQDO � � HV �� ��

�� /D UHSUHVHQWDFLuRQ GHFLPDO �� ��� FRUUHVSRQGH DO QuXPHUR UDFLRQDO
����b ��

����b ��
 
����

���
 
����

���
�

����� 2%6(59$&,u21� (Q HO DSDUWDGR DQWHULRU VH KD FRPHQWDGR TXH OD FRPSOHWLWXG HV OD uXQLFD

SURSLHGDG GHVFULWD HQ ORV D[LRPDV GH 5 TXH GLVWLQJXH 4 GH 5� REVuHUYHVH TXH DFDEDPRV GH H[SUHVDU

HVWD GLIHUHQFLD HQ WuHUPLQRV GH UHSUHVHQWDFLRQHV GHFLPDOHV� HVWR HV� TXH OD UHSUHVHQWDFLuRQ GHFLPDO GH ORV

HOHPHQWRV GH 4 HV� R ELHQ nQLWD� R ELHQ LQnQLWD SHULuRGLFD� PLHQWUDV TXH HQ 5 KD\ WDPELuHQ HOHPHQWRV FRQ

UHSUHVHQWDFLuRQ GHFLPDO LQnQLWD QR SHULuRGLFD�

2WUD FDUDFWHUurVWLFD TXH GLVWLQJXH 4 GH 5 HV HO ?QuXPHUR GH HOHPHQWRV� TXH FRQWLHQH FDGD XQR GH HVWRV

FRQMXQWRV� YDPRV D YHU TXH 4 HV XQ FRQMXQWR LQnQLWR QXPHUDEOH� PLHQWUDV TXH 5 HV XQ FRQMXQWR LQnQLWR

QR QXPHUDEOH�

����� 352326,&,u21� (O FRQMXQWR 4 GH ORV QuXPHURV UDFLRQDOHV� HV QXPHUDEOH�

'HPRVWUDFLuRQ�

6H GHPRVWUDUuD TXH HO FRQMXQWR GH WRGDV ODV IUDFFLRQHV SRVLWLYDV HV QXPHUDEOH� VH SURSRQH FRPR

HMHUFLFLR YHU TXH HOOR HV VXnFLHQWH SDUD GHPRVWUDU OD SURSLHGDG HQXQFLDGD�

(V FRQYHQLHQWH GLVSRQHU GLFKDV IUDFFLRQHV HQ IRUPD GH ?WDEOD LQnQLWD��

���
���

���
���

� � � � � � � � � � �

� � � � � � � � � � �

� � � � � � � � � � �

� � � � � � � � � � �

\ SURFHGHU D VX QXPHUDFLuRQ VLJXLHQGR ODV ?GLDJRQDOHV nQLWDV� GH GLFKD WDEOD� HOLPLQDQGR ORV YDORUHV

UHSHWLGRV�
� � � � � � � � � �� � � �

� � � � � � � � � �

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

\ DVur VXFHVLYDPHQWH�

����� 352326,&,u21� (O FRQMXQWR 5 GH ORV QuXPHURV UHDOHV� HV QR QXPHUDEOH�

'HPRVWUDFLuRQ�

6H GHPRVWUDUuD TXH HO LQWHUYDOR >�� �@ HV QR QXPHUDEOH� VH SURSRQH FRPR HMHUFLFLR YHU TXH HV VXnFLHQWH

SDUD GHPRVWUDU OD SURSLHGDG� 6L VH VXSRQH TXH WRGDV ODV H[SUHVLRQHV GHFLPDOHV GH OD IRUPD

�� D�D�D� c c c IRUPDQ XQ FRQMXQWR QXPHUDEOH� HQWRQFHV VH FXPSOLUurD�

[�  �� D��D��D�� c c c �

[�  �� D��D��D�� c c c �

[�  �� D��D��D�� c c c �

���



��� 9DORU DEVROXWR� 7RSRORJurD GH 5 ��

&RQ HOOR� VH SRGUurD IRUPDU XQ QXHYR QuXPHUR [  �� D�D�D� c c c FRQ WRGRV ORV DL � � GHO PRGR VLJXLHQWH�

D� � D��� D� � D��� D� � D��� \ DVur VXFHVLYDPHQWH� (O UHVXOWDGR VHUurD XQ QuXPHUR [ GHO LQWHUYDOR HQ

FXHVWLuRQ� TXH VLQ HPEDUJR VHUurD GLVWLQWR GH WRGRV ORV [Q� HV GHFLU� TXH OD QXPHUDFLuRQ GH >�� �@ QR VHUurD

EL\HFWLYD�

����� 2%6(59$&,u21� /DV GRV SURSRVLFLRQHV DQWHULRUHV SHUPLWHQ DnUPDU TXH QR HV SRVLEOH HVWDEOHFHU

XQD EL\HFFLuRQ HQWUH 4 \ 5� HVWR HV� TXH HO FRQMXQWR GH ORV UDFLRQDOHV 4 FRQWLHQH ?PHQRV HOHPHQWRV� TXH

HO GH ORV UHDOHV 5� (VWD DnUPDFLuRQ QR KD GH UHVXOWDU FKRFDQWH FRQ OD SURSLHGDG GH GHQVLGDG GH 4 HQ 5�

FRPR D SULPHUD YLVWD SRGUurD SDUHFHU� HQ HIHFWR� OD GHQVLGDG VH UHnHUH D OD ?GLVSRVLFLuRQ� GH ORV QuXPHURV

UDFLRQDOHV VREUH OD UHFWD \ QR D VX ?FDQWLGDG��

��� 9$/25 $%62/872� 7232/2*u,$ '( 5

����� (VWH DSDUWDGR WLHQH FRPR REMHWLYR OD GHnQLFLuRQ GH XQD PuHWULFD HQ HO FRQMXQWR 5� HVWR HV� GH XQD

PHWRGRORJurD TXH SHUPLWD PHGLU GLVWDQFLDV HQWUH HOHPHQWRV GHO FRQMXQWR� SDUD HOOR VH XWLOL]DUuD HO YDORU

DEVROXWR GH XQ QuXPHUR UHDO� 6H GHnQLUuDQ D FRQWLQXDFLuRQ FLHUWDV QRFLRQHV WRSROuRJLFDV� ODV ERODV \ ORV

LQWHUYDORV HQ 5� ORV SXQWRV GH DFXPXODFLuRQ GH XQ FRQMXQWR \ VX FDUDFWHUL]DFLuRQ \� nQDOPHQWH� VH HQXQFLD

\ GHPXHVWUD HO WHRUHPD GH %RO]DQR�:HLHUVWUDVV� 3DUD WHUPLQDU HO DSDUWDGR� VH LQWURGXFH OD QRFLuRQ GH

UHFWD UHDO DPSOLDGD�

����� '(),1,&,u21� �9DORU DEVROXWR GH XQ QuXPHUR UHDO�� 6HD [ XQ QuXPHUR UHDO� VH GHnQH HO YDORU

DEVROXWR GH [� QRWDGR M[M� PHGLDQWH� M[M  

|
[� VL [ w ��

b[� VL [ � ��

����� 352326,&,u21� �3URSLHGDGHV GHO YDORU DEVROXWR�� 6L [� \ VRQ QuXPHURV UHDOHV FXDOHVTXLHUD� VH

FXPSOHQ ODV SURSLHGDGHV VLJXLHQWHV�

�� M[M w ��

�� M[M  � VL� \ VuROR VL� [  ��

�� M[M  PD[I[�b[J�

�� M[\M  M[MM\M�

�� M[� \M � M[M� M\M�

'HPRVWUDFLuRQ�

/DV SURSLHGDGHV �� \ �� VRQ HYLGHQWHV�

�� 6L [ ! �� HQWRQFHV b[ � [  M[M� \ VL [ � �� HQWRQFHV [ � b[  M[M� \ GH DKur OD SURSLHGDG�

�� 6H SXHGHQ FRQVLGHUDU ORV FDVRV VLJXLHQWHV�

VL [ w �� \ w �� HQWRQFHV [\ w �� FRQ OR TXH M[\M  [\  M[MM\M�

VL [ w �� \ � �� HQWRQFHV [\ � �� FRQ OR TXH M[\M  b[\  [�b\�  M[MM\M�

VL [ � �� \ � �� HQWRQFHV [\ ! �� FRQ OR TXH M[\M  [\  �b[��b\�  M[MM\M�

(O FDVR [ � �� \ w � HV DQuDORJR DO VHJXQGR�

�� 6H WLHQH M[� \M
�  �[� \��  [

� � �[\ � \
�
� M[M

� � �M[MM\M� M\M
�  �M[M� M\M��� GH GRQGH UHVXOWD

LQPHGLDWDPHQWH OD SURSLHGDG�

����� 2%6(59$&,u21� /DV SURSLHGDGHV �� \ �� GH OD SURSRVLFLuRQ DQWHULRU SXHGHQ JHQHUDOL]DUVH D



�� �� 1uXPHURV UHDOHV \ QuXPHURV FRPSOHMRV

XQ QuXPHUR nQLWR GH WuHUPLQRV� DVur� VL [�� [�� c c c � [Q VRQ QuXPHURV UHDOHV FXDOHVTXLHUD� VH WLHQHQ ODV

SURSLHGDGHV�
M[� � [� � c c c� [

Q
M � M[�M� M[�M� c c c� M[

Q
M�

M[�[� c c c[QM  M[�MM[�M c c c M[QM�

6H SURSRQH FRPR HMHUFLFLR VX MXVWLnFDFLuRQ ULJXURVD SRU LQGXFFLuRQ�

����� &252/$5,2� 'H ODV SURSLHGDGHV HVWDEOHFLGDV HQ OD SURSRVLFLuRQ DQWHULRU� SXHGH GHGXFLUVH

IuDFLOPHQWH TXH� VL [� \� ] VRQ QuXPHURV UHDOHV FXDOHVTXLHUD� VH FXPSOHQ ODV VLJXLHQWHV SURSLHGDGHV�

�� M[b \M � M[M� M\M�

�� M[b \M w MM[M b M\MM�

�� M[b \M � M[b ]M� M] b \M�

�� bM[M � [ � M[M�

'HPRVWUDFLuRQ�

6H SURSRQH FRPR HMHUFLFLR�

����� '(),1,&,u21� �'LVWDQFLD HQ 5�� 6L [� \ � 5� VH GHQRPLQD GLVWDQFLD GH [ D \� \ VH GHVLJQD

G�[� \�� HO QuXPHUR UHDO SRVLWLYR�

G�[� \�  M[b \M�

2EVuHUYHVH TXH G HV XQD DSOLFDFLuRQ GH 5 d 5 HQ 5�� /D SURSRVLFLuRQ TXH VLJXH HVWXGLD ODV SURSLHGDGHV

PuDV LPSRUWDQWHV GH HVWD DSOLFDFLuRQ�

����� 352326,&,u21� /D GLVWDQFLD HQWUH GRV QuXPHURV UHDOHV GHnQLGD HQ ����� FXPSOH ODV SURSLHGDGHV

VLJXLHQWHV� VL [� \� ] VRQ QuXPHURV UHDOHV FXDOHVTXLHUD� HQWRQFHV

�� G�[� \� w ��

�� G�[� \�  � VL� \ VuROR VL� [  \�

�� G�[� \�  G�\� [��

�� G�[� \� � G�[� ]� � G�]� \��

'HPRVWUDFLuRQ�

6H SURSRQH FRPR HMHUFLFLR�

����� '(),1,&,u21� �0uHWULFD� (VSDFLR PuHWULFR�� &XDQGR HQ XQ FRQMXQWR; KD\ GHnQLGD XQD DSOLFDFLuRQ

FRQ ODV SURSLHGDGHV GH G� uHVWD VH GHQRPLQD XQD PuHWULFD� R ELHQ� XQD GLVWDQFLD HQ ;� \ OD SDUHMD �;�G�

VH GHQRPLQD XQ HVSDFLR PuHWULFR� $Vur SXHV� �5� G� HV XQ HVSDFLR PuHWULFR� OD GLVWDQFLD G GHnQLGD HQ �����

VH GHQRPLQD GLVWDQFLD HXFOurGHD�

����� '(),1,&,u21� �%RODV R HQWRUQRV VLPuHWULFRV HQ 5�� (Q XQ HVSDFLR PuHWULFR� SXHGHQ GHnQLUVH XQRV

FRQMXQWRV TXH� FRPR VH SRGUuD YHU D OR ODUJR GHO WH[WR� UHVXOWDQ GH JUDQ XWLOLGDG HQ $QuDOLVLV 0DWHPuDWLFR�

GLFKRV FRQMXQWRV VH GHQRPLQDQ ERODV R HQWRUQRV VLPuHWULFRV \ VH GHnQHQ D FRQWLQXDFLuRQ�

q 6L D HV XQ QuXPHUR UHDO FXDOTXLHUD \ U ! � HV XQ QuXPHUR UHDO HVWULFWDPHQWH SRVLWLYR� VH GHnQH OD EROD

DELHUWD GH FHQWUR D \ UDGLR U� QRWDGD %�D� U�� R ELHQ� %
U
�D�� FRPR HO VLJXLHQWH FRQMXQWR�

%�D� U�  %U�D�  I[ � 5  M[b DM � UJ�

6H GHnQH OD EROD FHUUDGD GH FHQWUR D \ UDGLR U� QRWDGD %�D� U�� R ELHQ� %U�D� FRPR HO FRQMXQWR�

%�D� U�  %
U
�D�  I[ � 5  M[b DM � UJ�
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q 2EVuHUYHVH TXH VH FXPSOH OD LJXDOGDG�

%�D� U�  %�D� U� > IDb U� D� UJ�

q (Q DOJXQRV FDVRV LQWHUHVD FRQVLGHUDU ODV ERODV VLQ HO FHQWUR �TXH D PHQXGR VH GHQRPLQDQ ERODV

SLQFKDGDV�� HVWR HV� ORV FRQMXQWRV�

%e�D� U�  %�D� U�b IDJ � %
e

�D� U�  %�D� U�b IDJ�

q 2EVuHUYHVH TXH ODV ERODV� GH FXDOTXLHU WLSR� VRQ FRQMXQWRV DFRWDGRV�

������ '(),1,&,u21� �,QWHUYDORV HQ 5�� 2WUR WLSR GH VXEFRQMXQWRV QRWDEOHV GH 5 VRQ ORV GHQRPLQDGRV

LQWHUYDORV� TXH VH GHnQHQ D FRQWLQXDFLuRQ�

q 6L D� E � 5 VRQ WDOHV TXH D � E� VH GHQRPLQD LQWHUYDOR DELHUWR GH RULJHQ D \ H[WUHPR E HO FRQMXQWR

GHnQLGR SRU

@D� E> I[ � 5  D � [ � EJ�

q 6L D� E � 5 VRQ WDOHV TXH D � E� VH GHQRPLQD LQWHUYDOR FHUUDGR GH RULJHQ D \ H[WUHPR E� HO FRQMXQWR

>D� E@  I[ � 5  D � [ � EJ�

q 3XHGHQ GHnQLUVH LQWHUYDORV GH WLSR PL[WR >D� E> \ @D� E@� GH PDQHUD HYLGHQWH�

q 2EVuHUYHVH TXH VL D  E� HO LQWHUYDOR DELHUWR @D� D> HV HO FRQMXQWR YDFurR \ HO LQWHUYDOR FHUUDGR >D� D@ HV

HO FRQMXQWR IDJ�

q (Q FXDOTXLHUD GH ODV GHnQLFLRQHV DQWHULRUHV� HO QuXPHUR UHDO MDb EM  Eb D VH GHQRPLQD DPSOLWXG

GHO LQWHUYDOR� 3RU RWUD SDUWH� HVWuD FODUR TXH ORV LQWHUYDORV GH FXDOTXLHU WLSR VRQ FRQMXQWRV DFRWDGRV�

q 3DUD GHVLJQDU ORV H[WUHPRV DELHUWRV GH XQ LQWHUYDOR� HQ RFDVLRQHV VH HPSOHD HO SDUuHQWHVLV HQ OXJDU

GHO FRUFKHWH� HVWR HV� VH HVFULEH �D� E� SDUD LQGLFDU HO LQWHUYDOR DELHUWR GH RULJHQ D \ H[WUHPR E� (Q

HVH FDVR� GHEH SUHVWDUVH DWHQFLuRQ SDUD QR FRQIXQGLU XQ LQWHUYDOR DELHUWR �D� E� FRQ XQ SDU RUGHQDGR�

(Q HVWH WH[WR VH HPSOHDUuD OD QRWDFLuRQ PHGLDQWH FRUFKHWHV�

������ 2%6(59$&,u21� (Q 5� SXHGHQ UHODFLRQDUVH IuDFLOPHQWH ODV ERODV \ ORV LQWHUYDORV� (Q HIHFWR� VL

VH FRQVLGHUD OD EROD DELHUWD %�D� U� \ VH WRPD XQ HOHPHQWR FXDOTXLHUD [ GH OD PLVPD� HQ YLUWXG GH OD

GHnQLFLuRQ GH EROD DELHUWD� GHEH FXPSOLUVH M[b DM � U� HV GHFLU� bU � [b D � U� OR FXDO HV HTXLYDOHQWH D

DnUPDU TXH Db U � [ � D� U� HVWR HV� TXH [ �@Db U� D� U>� 6H KD SUREDGR� SXHV� OD LJXDOGDG�

%�D� U�  @Db U� D� U>�

'H PRGR DQuDORJR� HV IuDFLO HVWDEOHFHU ODV LJXDOGDGHV VLJXLHQWHV�

%�D� U�  >Db U� D� U@� @D� E> %

t
D� E

�
�
Eb D

�

u
� >D� E@  %

t
D� E

�
�
Eb D

�

u
�

2EVuHUYHVH TXH ODV GRV uXOWLPDV LJXDOGDGHV WLHQHQ VHQWLGR uXQLFDPHQWH VL EbD ! �� HQ YLUWXG GH OD GHnQLFLuRQ

GH EROD�

������ '(),1,&,u21� �(QWRUQRV�� 9HDPRV D FRQWLQXDFLuRQ XQD GHnQLFLuRQ HVHQFLDO HQ $QuDOLVLV� OD GH

HQWRUQR GH XQ SXQWR� 6L D � 5� VH GHQRPLQD HQWRUQR GHO SXQWR D� FXDOTXLHU FRQMXQWR 8 WDO TXH H[LVWD
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XQD EROD DELHUWD %U�D� FRQWHQLGD HQ 8 � $Vur� HO LQWHUYDOR FHUUDGR >b���� ���@ HV XQ HQWRUQR GHO SXQWR

D  �� \D TXH� SRU HMHPSOR� VH FXPSOH � �@ b ���� ���>| >b���� ���@� (Q FDPELR� HO LQWHUYDOR >�� ���@ QR

HV XQ HQWRUQR GH D  �� \D TXH QR H[LVWH QLQJuXQ U ! � WDO TXH @ b U� U>| >�� ���@� (V KDELWXDO GHVLJQDU

PHGLDQWH 8�D� XQ HQWRUQR GH XQ SXQWR D�

1XHVWUR SUuR[LPR REMHFWLYR HV HQXQFLDU \ GHPRVWUDU HO WHRUHPD GH %RO]DQR�:HLHUVWUDVV� 6LQ HPEDUJR�

DQWHV GHEHPRV YHU DOJXQRV FRQFHSWRV SUHYLRV� UHODWLYRV D LQWHUYDORV HQFDMDGRV \ SXQWRV GH DFXPXODFLuRQ�

������ '(),1,&,u21� �,QWHUYDORV HQFDMDGRV�� 6L �,Q�
Q�1 HV XQD VXFHVLuRQ GH LQWHUYDORV GH 5� GLFKRV

LQWHUYDORV VH GHQRPLQDQ HQFDMDGRV� VL VH FXPSOH

,� } ,� } c c c } ,
Q
} ,

Q�� } c c c

6RQ HMHPSORV GH VXFHVLRQHV GH LQWHUYDORV HQFDMDGRV� ODV VLJXLHQWHV�

,Q  

�
b

�

Q
�
�

Q

w
� Q � 1� -Q  >Q���>� Q � 1�

.Q  

w
��
�

Q

w
� Q � 1� /Q  

�
�b

�

Q
� � �

�

Q

w
� Q � 1�

8QD FXHVWLuRQ GH JUDQ LQWHUuHV HV HO HVWXGLR GH OD LQWHUVHFFLuRQ ,  
?
Q�1

,
Q
� FRQFUHWDPHQWH� VH WUDWD GH VDEHU

FXuDQGR VH SXHGH DVHJXUDU TXH HVWD LQWHUVHFFLuRQ QR HV YDFurD� 2EVuHUYHVH TXH HQ ORV HMHPSORV DQWHULRUHV

VH FXPSOH�
?
Q�1

,
Q
 I�J�

?
Q�1

-
Q
 ��

?
Q�1

.
Q
 �� \� nQDOPHQWH�

?
Q�1

/
Q
 >�� �@� /D FODYH HVWuD HQ HO

FDUuDFWHU GH ORV LQWHUYDORV \ HQ XQD SURSLHGDG GH VX DPSOLWXG� WDO \ FRPR HVWDEOHFH OD SURSRVLFLuRQ TXH

VLJXH�

������ 7(25(0$� �'H ORV LQWHUYDORV HQFDMDGRV��

�� 6L ,
Q
 >D

Q
� E
Q
@� Q � 1 HV XQD VXFHVLuRQ GH LQWHUYDORV HQFDMDGRV HQ 5� HQWRQFHV VX LQWHUVHFFLuRQ QR

HV YDFurD� HVWR HV� H[LVWH DO PHQRV XQ HOHPHQWR z � 5 WDO TXH z � ,
Q
SDUD WRGR Q � 1�

�� 6L DGHPuDV VH FXPSOH OD FRQGLFLuRQ� LQIIEQ b DQ  Q � 1J  �� HQWRQFHV HO QuXPHUR z HV uXQLFR�

'HPRVWUDFLuRQ�

�� 6H WLHQHQ ODV LQFOXVLRQHV >D�� E�@ } >D�� E�@ } c c c } >DQ� EQ@ } c c c � GH ODV FXDOHV VH GHVSUHQGH TXH

D� � D� � c c c � D
Q
� c c c � E

Q
� c c c � E� � E��

(Q FRQVHFXHQFLD� HO FRQMXQWR IDQ  Q � 1J HVWuD DFRWDGR VXSHULRUPHQWH �FXDOTXLHU E
P
HV XQD

FRWD VXSHULRU GHO PLVPR� \ HO FRQMXQWR IEQ  Q � 1J HVWuD DFRWDGR LQIHULRUPHQWH �FXDOTXLHU DP
HV XQD FRWD LQIHULRU GHO PLVPR�� 3RU WDQWR� H[LVWHQ VXV UHVSHFWLYRV VXSUHPR H urQnPR �D[LRPD ���

z  VXSID
Q
 Q � 1J \ s  LQIIE

Q
 Q � 1J TXH VDWLVIDFHQ D

Q
� z � s � E

Q
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�� 6L VXSRQHPRV TXH VH FXPSOH OD FRQGLFLuRQ LQIIEQbDQ  Q � 1J  �� HQWRQFHV ?,Q FRQWLHQH XQ uXQLFR

HOHPHQWR� \D TXH VL VH VXSRQH TXH W�� W� � ?,Q� HQWRQFHV W�� W� � >DQ� EQ@ SDUD WRGR Q � 1� GH PRGR

TXH VH FXPSOH � � MW� b W�M � EQ b DQ SDUD WRGR Q � 1� GH GRQGH � � MW� b W�M � LQIIEQ b DQJ  � \

HQ FRQVHFXHQFLD� W�  W��

������ 2%6(59$&,u21� (O WHRUHPD TXH VH DFDED GH H[SRQHU HV� WDO FRPR VH KDEUuD SRGLGR FRPSUREDU�

OD JHQHUDOL]DFLuRQ GH XQD PHWRGRORJurD TXH \D KD VLGR XWLOL]DGD DO HVWXGLDU OD UHSUHVHQWDFLuRQ GHFLPDO GH

ORV QuXPHURV UHDOHV� UHSUHVHQWDFLuRQ TXH VH HQFXHQWUD PHGLDQWH HO HQFDMH GH LQWHUYDORV GH DPSOLWXG ��bQ�



��� 9DORU DEVROXWR� 7RSRORJurD GH 5 ��

������ '(),1,&,u21� �3XQWRV GH DFXPXODFLuRQ� &RQMXQWR GHULYDGR��

q 6L ; HV XQ VXEFRQMXQWR QR YDFurR GH 5� VH GLFH TXH [ � 5 HV XQ SXQWR GH DFXPXODFLuRQ R SXQWR OurPLWH

GHO FRQMXQWR ;� VL VH FXPSOH %e�[� U� ? ; � �� SDUD WRGR U ! �� HVWR HV� VL FXDOTXLHU HQWRUQR

VLPuHWULFR GHO SXQWR [ FRQWLHQH SRU OR PHQRV XQ SXQWR GH ; GLIHUHQWH GHO SURSLR [�

q (O FRQMXQWR GH ORV SXQWRV GH DFXPXODFLuRQ GH ; VH GHQRPLQD FRQMXQWR GHULYDGR GH ; \ VH GHVLJQD
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������ (-(03/2� 6L VH FRQVLGHUD HO FRQMXQWR ;  
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� HO QuXPHUR UHDO [  � HV XQ SXQWR
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������ 2%6(59$&,u21�

q 1uRWHVH TXH HQ OD GHnQLFLuRQ QR VH UHTXLHUH TXH [ � ; SDUD TXH [ SXHGD VHU XQ SXQWR GH DFXPXODFLuRQ

GH ;� WDO FRPR VH GHVSUHQGH GHO HMHPSOR DQWHULRU� HVWR HV� HQ JHQHUDO ; � QR HV XQ VXEFRQMXQWR GH

;� 3RU RWUD SDUWH� WDPELuHQ SXHGH GDUVH HO FDVR TXH XQ HOHPHQWR GH ; QR VHD SXQWR GH DFXPXODFLuRQ

GH ;� SRU HMHPSOR� FRQVLGuHUHVH HO FRQMXQWR ;  >�� �@ > I�J� HO SXQWR [  � SHUWHQHFH D ; \ QR

REVWDQWH QR HV GH DFXPXODFLuRQ GH ;� FRPR HV LQPHGLDWR FRPSUREDU� /RV HOHPHQWRV GH XQ FRQMXQWR

TXH QR VRQ SXQWRV GH DFXPXODFLuRQ GHO PLVPR VH GHQRPLQDQ SXQWRV DLVODGRV�

q 8Q VXEFRQMXQWR QR YDFurR ; | 5 VH GLFH TXH HV FHUUDGR VL FRQWLHQH WRGRV VXV SXQWRV GH DFXPXODFLuRQ�

HV GHFLU� VL VH FXPSOH ; �
| ;� 8Q VXEFRQMXQWR QR YDFurR ; VH GHQRPLQD DELHUWR VL VX FRPSOHPHQWDULR

5b; HV FHUUDGR� 2EVuHUYHVH TXH HVWR MXVWLnFD OD WHUPLQRORJurD DGRSWDGD HQ UHODFLuRQ FRQ ODV ERODV \

ORV LQWHUYDORV HQ 5�

������ 352326,&,u21� 8Q QuXPHUR UHDO [ HV XQ SXQWR GH DFXPXODFLuRQ GH ; VL� \ VRODPHQWH VL�

FXDOTXLHUD TXH VHD U ! �� OD EROD %e�[� U� FRQWLHQH LQnQLWRV SXQWRV GH ;�

'HPRVWUDFLuRQ�

/D FRQGLFLuRQ HV QHFHVDULD� VL [ HV XQ SXQWR GH DFXPXODFLuRQ GHO FRQMXQWR ; \ SDUD XQ FLHUWR U ! �

VH FXPSOLHUD TXH %e�[� U� ? ; HV XQ FRQMXQWR nQLWR� SRU HMHPSOR� %e�[� U� ? ;  Im�� � � � � mPJ�

GHVLJQDQGR SRU p HO YDORU p  PLQIM[ b mLM  � � L � PJ ! �� OD EROD %�[� p� QR FRQWHQGUurD QLQJuXQ

SXQWR GH ;� OR FXDO VHUurD XQD FRQWUDGLFFLuRQ FRQ HO KHFKR GH TXH [ HV XQ SXQWR GH DFXPXODFLuRQ GH ;�

/D FRQGLFLuRQ HV VXnFLHQWH� LQPHGLDWR� HQ YLUWXG GH OD SURSLD GHnQLFLuRQ GH SXQWR GH DFXPXODFLuRQ�

������ &252/$5,2� 8Q VXEFRQMXQWR nQLWR GH 5 QR WLHQH SXQWRV GH DFXPXODFLuRQ� R GLFKR GH RWUR

PRGR� VL XQ VXEFRQMXQWR GH 5 HV nQLWR� VX FRQMXQWR GHULYDGR HV YDFurR�

'HPRVWUDFLuRQ�

,QPHGLDWD�

������ 2%6(59$&,u21� /D DnUPDFLuRQ GHO FRURODULR DQWHULRU QR GHEH LQGXFLU D FUHHU TXH VL XQ FRQMXQWR

HV LQnQLWR� HQWRQFHV GHEH WHQHU SRU OR PHQRV XQ SXQWR GH DFXPXODFLuRQ� OR FXDO QR HV FLHUWR� KD\

VXEFRQMXQWRV LQnQLWRV GH 5 TXH QR WLHQHQ QLQJuXQ SXQWR GH DFXPXODFLuRQ� FRPR� SRU HMHPSOR� FXDOTXLHU

FRQMXQWR GH SXQWRV DLVODGRV FRPR HO FRQMXQWR GH ORV QuXPHURV QDWXUDOHV 1 R HO GH ORV HQWHURV =� (O

WHRUHPD TXH VLJXH SURSRUFLRQD XQD FRQGLFLuRQ VXnFLHQWH SDUD OD H[LVWHQFLD GH SXQWRV GH DFXPXODFLuRQ�



�� �� 1uXPHURV UHDOHV \ QuXPHURV FRPSOHMRV

������ 7(25(0$� �'H %RO]DQR�:HLHUVWUDVV�� 7RGR VXEFRQMXQWR LQnQLWR \ DFRWDGR GH 5 WLHQH� DO

PHQRV� XQ SXQWR GH DFXPXODFLuRQ�

'HPRVWUDFLuRQ�

6HD ; XQ VXEFRQMXQWR GH 5� DFRWDGR \ FRQ LQnQLWRV HOHPHQWRV� 3RU VHU DFRWDGR� H[LVWH XQ LQWHUYDOR

,�  >D� E@� GH DPSOLWXG O�  E b D� WDO TXH ; | >D� E@� 6H WUDWD GH FRQVWUXLU XQD VXFHVLuRQ �,
Q
�

GH LQWHUYDORV HQFDMDGRV TXH FXPSOD ODV FRQGLFLRQHV GHO WHRUHPD ������� \ FRQ XQ SXQWR FRPuXQ TXH�

FRPR VH YHUuD� HV GH DFXPXODFLuRQ GH ;�

6L VH LQGLFD SRU F HO SXQWR PHGLR GHO LQWHUYDOR ,�� HQWRQFHV DO PHQRV XQR GH ORV GRV LQWHUYDORV >D� F@ \

>F� E@ KD GH FRQWHQHU LQnQLWRV SXQWRV GH ;� \D TXH VL QR IXHUD DVur� ; QR SRGUurD VHU LQnQLWR� GHVLJQHPRV

SRU ,� DTXHO TXH OR FXPSOD� FX\D DPSOLWXG HV O�  
Eb D

�
� 6L VH GLYLGH DKRUD ,� DQuDORJDPHQWH D FRPR

VH KD KHFKR FRQ ,�� VH REWLHQH RWUR LQWHUYDOR ,�� GH DPSOLWXG O�  
Eb D

��
� WDO TXH ,� ? ; FRQWLHQH

LQnQLWRV SXQWRV GH ;� (O SURFHVR VH YD FRQWLQXDQGR GH IRUPD DQuDORJD� REWHQLuHQGRVH DVur XQD VXFHVLuRQ

GH LQWHUYDORV HQFDMDGRV ,Q� GH DPSOLWXG UHVSHFWLYD O
Q
 

Eb D

�Q
� \ FDGD XQR GH ORV FXDOHV FRQWLHQH

LQnQLWRV SXQWRV GH ;� (VWD VXFHVLuRQ FXPSOH ODV FRQGLFLRQHV GHO WHRUHPD ������ \� SRU OR WDQWR� H[LVWH

XQ uXQLFR QuXPHUR [ WDO TXH [ � ,Q SDUD WRGR Q � 1�

6H WUDWD GH YHU nQDOPHQWH TXH [ HV XQ SXQWR GH DFXPXODFLuRQ GH ;� (Q HIHFWR� FXDOTXLHUD TXH VHD

� ! �� H[LVWH Q � 1 WDO TXH OQ  
Eb D

�Q
� �� FRQ OR TXH VH FXPSOH ,Q |@[b �� [ � �>� \ SXHVWR TXH

,
Q
FRQWLHQH LQnQLWRV SXQWRV GH ; � OD EROD %e�[� �� FRQWLHQH WDPELuHQ LQnQLWRV SXQWRV GH ;� HVWR HV�

[ HV XQ SXQWR GH DFXPXODFLuRQ GH ;�

������ /$ 5(&7$ 5($/ $03/,$'$� 3DUD nQDOL]DU� YDPRV D GHnQLU \ HVWXGLDU EUHYHPHQWH OD

OODPDGD UHFWD UHDO DPSOLDGD� (Q GHWHUPLQDGRV FDVRV HV FRQYHQLHQWH FRQVLGHUDU ?ORV QuXPHURV UHDOHV

PD\RUHV TXH XQ QuXPHUR GDGR D�� R ELHQ� ?ORV QuXPHURV UHDOHV PHQRUHV TXH XQ QuXPHUR GDGR D�� HVWR HV�

FRQVLGHUDU FRQMXQWRV FRPR� SRU HMHPSOR� I[ � 5  [ w DJ R ELHQ I[ � 5  [ � DJ� 3DUD UHIHULUQRV D HVWRV

FRQMXQWRV� HV uXWLO GHnQLU HO GHQRPLQDGR FRQMXQWR DPSOLDGR GH ORV QuXPHURV UHDOHV R UHFWD UHDO DPSOLDGD�

TXH VH GHnQH PHGLDQWH� 5  5 > Ib����J� HQ HO FXDO� b� \ �� VRQ GRV VurPERORV� GHQRPLQDGRV

UHVSHFWLYDPHQWH PHQRV LQnQLWR \ PuDV LQnQLWR� WDOHV TXH b� � [ � ��� SDUD WRGR [ � 5�

������ '(),1,&,u21� �2SHUDFLRQHV DOJHEUDLFDV HQ OD UHFWD UHDO DPSOLDGD�� /DV RSHUDFLRQHV DOJHEUDLFDV

FRQ HVWRV VurPERORV \ ORV QuXPHURV UHDOHV VH GHnQHQ FRPR VLJXH� VL [ HV XQ QuXPHUR UHDO FXDOTXLHUD� HQWRQFHV�
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������ 2%6(59$&,u21� &RQYLHQH LQVLVWLU HQ TXH OD PDQLSXODFLuRQ DOJHEUDLFD GH �� \ b� QR HV

WULYLDO QL VLJXH ODV PLVPDV UHJODV GH MXHJR TXH HQ 5� FRQFUHWDPHQWH� REVuHUYHVH TXH QR VH KDQ GHnQLGR
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H[SUHVLRQHV WDOHV FRPR ���� b ����� � c ����� R ELHQ�
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� 2EVuHUYHVH DVLPLVPR TXH HO FRQMXQWR 5

QR WLHQH HVWUXFWXUD GH FXHUSR�

������ 'HnQLGRV ORV VurPERORV �� \ b�� HQ OD UHFWD UHDO SXHGHQ FRQVLGHUDUVH ORV LQWHUYDORV QR DFRWDGRV�

>D���>  I[ � 5  [ w DJ� @D���>  I[ � 5  [ ! DJ�

@b�� D@  I[ � 5  [ � DJ� @b�� D>  I[ � 5  [ � DJ�

&RPR SXHGH YHUVH� VH WUDWD GH VHPLUHFWDV� VL FRQWLHQHQ DO H[WUHPR UHDO VH VXHOHQ GHQRPLQDU FHUUDGDV \�

HQ FDVR FRQWUDULR� DELHUWDV� (O LQWHUYDOR @D���> VH GHQRPLQD KDELWXDOPHQWH HQWRUQR GH �� DVRFLDGR

DO SXQWR D \ HO LQWHUYDOR @b�� D>� VH GHQRPLQD HQWRUQR GH b��

������ 2%6(59$&,u21� (Q 5 WRGR LQWHUYDOR DFRWDGR @D� E@ HV HTXLSRWHQWH DO LQWHUYDOR QR DFRWDGR

>E���>� (Q HIHFWR� GHnQDPRV OD DSOLFDFLuRQ I �@D� E@ b� >E���> PHGLDQWH I�[�  D �
Eb D

[b D
�E b D�

\ YHDPRV TXH HV EL\HFWLYD� /D LQ\HFWLYLGDG HV LQPHGLDWD� EDVWDQGR FRQVLGHUDU GRV HOHPHQWRV GLVWLQWRV

[� [
�
�@D� E@ \ GHGXFLU TXH I�[� � I�[��� 3DUD OD H[KDXVWLYLGDG� EDVWD WRPDU XQ HOHPHQWR FXDOTXLHUD

\ � >E���> \ YHU LQPHGLDWDPHQWH TXH VX DQWLLPDJHQ HV HO HOHPHQWR [  D�
Eb D

\ b D
�Eb D� �@D� E@� OR FXDO

FRPSOHWD HO UD]RQDPLHQWR�

��� /26 1u80(526 &203/(-26

����� $QuDORJDPHQWH D TXH� FRPR VH KD SXHVWR GH PDQLnHVWR� ORV QuXPHURV UDFLRQDOHV UHVXOWDQ LQVXnFLHQWHV

SDUD UHVROYHU DOJXQDV FXHVWLRQHV� FRQ ORV QuXPHURV UHDOHV QR EDVWD SDUD OD IRUPXODFLuRQ GH FLHUWRV SUREOHPDV

IurVLFRV� JHRPuHWULFRV R DOJHEUDLFRV� $Vur� SRU HMHPSOR� OD VHQFLOOD HFXDFLuRQ [
� � �  � QR WLHQH QLQJXQD

VROXFLuRQ UHDO� \D TXH HO FXDGUDGR GH XQ QuXPHUR UHDO QR SXHGH VHU QXQFD QHJDWLYR� (VWR PRWLYD TXH VH

SODQWHH OD DPSOLDFLuRQ GHO FXHUSR GH ORV QuXPHURV UHDOHV� WDO FRPR VH YH D FRQWLQXDFLuRQ�

����� '(),1,&,u21� 6H GHnQH HO FRQMXQWR & GH ORV QuXPHURV FRPSOHMRV FRPR HO SURGXFWR FDUWHVLDQR�

&  5d5  I]  �[� \�  [� \ � 5J�

(O QuXPHUR UHDO [ VH GHQRPLQD SDUWH UHDO GH ] \ VH HVFULEH [  �]� HO QuXPHUR UHDO \ VH GHQRPLQD SDUWH

LPDJLQDULD GH ]� LQGLFDGR PHGLDQWH \   ]�

����� 3DUD GRWDU GH HVWUXFWXUD DOJHEUDLFD DO FRQMXQWR &� VH GHnQHQ HQ uHO GRV RSHUDFLRQHV LQWHUQDV�

HVFULWDV � \ c� GHQRPLQDGDV UHVSHFWLYDPHQWH VXPD \ SURGXFWR� PHGLDQWH�
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FXDOHVTXLHUD TXH VHDQ ORV HOHPHQWRV ]� ]�
� &� &RPR HV KDELWXDO� VH HVFULELUuD VLPSOHPHQWH ]]�� HQ OXJDU

GH ] c ]�� SDUD LQGLFDU HO SURGXFWR GH GRV HOHPHQWRV GH &�

(VWDV RSHUDFLRQHV FXPSOHQ ODV SURSLHGDGHV TXH UHFRJH OD SURSRVLFLuRQ TXH VLJXH�

����� 352326,&,u21� &RQ ODV RSHUDFLRQHV GHnQLGDV HQ ������ HO FRQMXQWR & WLHQH HVWUXFWXUD GH FXHUSR

FRQPXWDWLYR� HVWR HV� VH FXPSOHQ ODV SURSLHGDGHV�
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�� (O SURGXFWR WLHQH HOHPHQWR QHXWUR� VL VH HVFULEH �  ��� ��� HQWRQFHV ]�  ]  �]� FXDOTXLHUD TXH

VHD ] � &�

�� ([LVWHQFLD GH HOHPHQWR LQYHUVR SDUD HO SURGXFWR� VL ]  �[� \� � �� H[LVWH XQ uXQLFR HOHPHQWR

HVFULWR ]
b� WDO TXH ]]
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]� &RPSUXuHEHVH TXH GLFKR HOHPHQWR HV HO QuXPHUR FRPSOHMR�
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'HPRVWUDFLuRQ�

6H SURSRQH FRPR HMHUFLFLR� WRGDV ODV SURSLHGDGHV VH FRPSUXHEDQ LQPHGLDWDPHQWH DSOLFDQGR ODV

GHnQLFLRQHV GH ODV RSHUDFLRQHV LQWHUQDV HQ & GDGDV HQ ������ YHDPRV� QR REVWDQWH� OD GHPRVWUDFLuRQ

GH OD SURSLHGDG ���
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\ OD SURSLHGDG TXHGD SUREDGD�

����� '(),1,&,u21� 'DGRV GRV QuXPHURV FRPSOHMRV ]� ]
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VH GHQRPLQD FRFLHQWH GH ] FRQ ]
�� \ VH HVFULEH
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� R ELHQ� ] ]��

����� &RPSOHWDGD OD FDUDFWHULW]DFLuRQ DOJHEUDLFD GH &� HV FRQYHQLHQWH SURFHGHU D OD LQFOXVLuRQ GH 5 HQ &�

OR FXDO SHUPLWLUuD OD LGHQWLnFDFLuRQ GH FDGD QuXPHUR UHDO FRQ XQ GHWHUPLQDGR QuXPHUR FRPSOHMR� 6H GHnQH

XQD DSOLFDFLuRQ I GH 5 HQ &� PHGLDQWH I�[�  �[� ��� SDUD WRGR [ � 5� (V LQPHGLDWR FRPSUREDU TXH

I HV LQ\HFWLYD \ TXH VH FXPSOHQ ODV SURSLHGDGHV��
I�[� \�  I�[� � I�\��
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FXDOHVTXLHUD TXH VHDQ [� \ � 5 �VH GLFH TXH I HV XQ KRPRPRUnVPR LQ\HFWLYR GH FXHUSRV�� (OOR SHUPLWH

LGHQWLnFDU FXDOTXLHU HOHPHQWR [ � 5 FRQ VX LPDJHQ �[� �� � & \ FRQVLGHUDU TXH 5 HV XQ VXEFRQMXQWR GH

&�

����� '(),1,&,u21� 6H GHVLJQD SRU L HO QuXPHUR FRPSOHMR L  ��� �� �REVHUYDFLuRQ� HQ ,QJHQLHUurD (OuHFWULFD

VH HVFULEH M  ��� ���� 6L ]  �[� \� � &� SXHGH HVFULELUVH HQWRQFHV�
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��� /RV QuXPHURV FRPSOHMRV ��

TXH HV XQD IRUPD PX\ KDELWXDO GH H[SUHVDU ORV QuXPHURV FRPSOHMRV� GHQRPLQDGD IRUPD ELQuRPLFD�

����� 2%6(59$&,u21� 6H FXPSOH OD LJXDOGDG�

L�  L c L  ��� ����� ��  �b�� ��  b� � 5�

HV GHFLU� L� � �  �� FRQ OR TXH HO QuXPHUR FRPSOHMR L  ��� �� HV XQD VROXFLuRQ GH OD HFXDFLuRQ DOJHEUDLFD

[���  �� (OOR SRQH GH PDQLnHVWR TXH ORV QuXPHURV FRPSOHMRV SHUPLWHQ ?KDFHU PuDV FRVDV� TXH ORV UHDOHV�

FRQ OR FXDO QXHVWUR REMHWLYR GH DPSOLDU ODV SURSLHGDGHV GHO FRQMXQWR 5 SDUHFH TXH VH YD FXPSOLHQGR�

����� 6LQ HPEDUJR� DOJR VH KD SHUGLGR� HO FRQMXQWR GH ORV QuXPHURV FRPSOHMRV QR SXHGH RUGHQDUVH WDO

FRPR VH KD KHFKR FRQ ORV UHDOHV� HVWR HV� QR VH SXHGH GHnQLU HQ & XQD UHODFLuRQ GH RUGHQ FRPSDWLEOH FRQ

ODV RSHUDFLRQHV LQWHUQDV VXPD \ SURGXFWR GH & \ WDO TXH FXPSOD SURSLHGDGHV DQuDORJDV D ODV YLVWDV HQ HO

D[LRPD � GH 5�

(Q HIHFWR� VL VH HVFULEH � XQD UHODFLuRQ GH RUGHQ HQ & \ VH VXSRQH TXH FXPSOH ODV SURSLHGDGHV GHO

FLWDGR D[LRPD \ GDGR TXH L� �� VH GHEHUurD FXPSOLU� R ELHQ� � � L� R ELHQ� L � �� 6L VXSRQHPRV FLHUWD
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3UXuHEHQVH ODV SURSLHGDGHV VLJXLHQWHV�

D� VXS�$ > %�  PD[IVXS$� VXS%J� VXS�$ ? %� � PLQIVXS$� VXS%J�

E� VXS�$�%�  VXS$� VXS%� VXS�$ c %�� VXS$ c VXS%�

��� 6HDQ $ \ % GRV VXEFRQMXQWRV DFRWDGRV GH QuXPHURV UHDOHV� 6H GLFH TXH $ � % FXDQGR� SDUD FDGD

HOHPHQWR [ � $� H[LVWH XQ \ � % WDO TXH [ � \� 5D]uRQHQVH VL VRQ R QR FLHUWDV ODV DnUPDFLRQHV VLJXLHQWHV�
GDQGR XQ FRQWUDHMHPSOR HQ FDVR GH IDOVHGDG�

D� VL $ � %� HQWRQFHV VXS$ � VXS%�

E� VL $ � %� HQWRQFHV LQI $ � LQI %�

��� (Q HO SULPHU DSDUWDGR GH HVWH HMHUFLFLR VH GHPXHVWUD TXH 4 QR HV FRPSOHWR� (O UHVWR� FRQGXFH D OD

GHPRVWUDFLuRQ TXH HQ 5 WRGR QuXPHUR SRVLWLYR WLHQH UDur] Q�uHVLPD� KDFLHQGR PRGLnFDFLRQHV VXFHVLYDV GH
XQ PLVPR UD]RQDPLHQWR�

D� 3UREDU TXH HO FRQMXQWR $  I[ � 4  [� � �J QR WLHQH VXSUHPR HQ 4� ,QGLFDFLuRQ� VH SURFHGH SRU
UHGXFFLuRQ DO DEVXUGR� VL H[LVWH D � 4 WDO TXH D  VXS4$� HQWRQFHV D� � �� \D TXH D HV UDFLRQDO�

3RU WDQWR� R ELHQ D� � �� R ELHQ D� ! �� VXSRQLHQGR D� � �� GHPuXHVWUHVH TXH H[LVWH Q � 1 WDO

TXH � �
�

Q
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E� $GuDSWHVH OD GHPRVWUDFLuRQ GHO DSDUWDGR DQWHULRU SDUD SUREDU TXH HO FRQMXQWR %  I[ � 5  [� � �J
WLHQH SRU VXSUHPR HQ 5 XQ QuXPHUR D WDO TXH D�  ��

F� 4XLHUH REWHQHUVH HO UHVXOWDGR VLJXLHQWH� FXDOTXLHUD TXH VHD E � 5� WDO TXH E ! �� H[LVWH XQ QuXPHUR

D � 5 WDO TXH D�  E� 0RGLnFDU DGHFXDGDPHQWH OD GHPRVWUDFLuRQ GHO DSDUWDGR E��

G� /D PLVPD FXHVWLuRQ SDUD SUREDU OD H[LVWHQFLD GH OD UDur] Q�uHVLPD GH XQ UHDO SRVLWLYR FXDOTXLHUD�
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� E� ORV QuXPHURV UDFLRQDOHV TXH WLHQHQ

SRU UHSUHVHQWDFLuRQ GHFLPDO �� ���� \ �� ����

��� (Q XQ SXHEOR TXH LQLFLDOPHQWH FRQWDED FRQ ���� KDELWDQWHV VH KD SURGXFLGR XQD HSLGHPLD GH XQD

HQIHUPHGDG LQIHFFLRVD PRUWDO� 6H UHDOL]D XQD HQFXHVWD HQWUH ODV SHUVRQDV VXSHUYLYLYLHQWHV� UHVXOWDQGR

TXH� GH HOODV� HO ��� �� � QR IXPDQ \ HO ��� ��� � QR EHEHQ DOFRKRO� &DOFXODU HO QuXPHUR GH YurFWLPDV GH
OD HSLGHPLD�

��� 'HPRVWUDU ODV DnUPDFLRQHV VLJXLHQWHV�

D� = HV QXPHUDEOH�

E� VL $ \ % VRQ FRQMXQWRV QXPHUDEOHV HQWRQFHV HO SURGXFWR FDUWHVLDQR $d%� HV QXPHUDEOH�

F� OD UHXQLuRQ GH GRV FRQMXQWRV QXPHUDEOHV HV QXPHUDEOH�

G� VL $ t %� VLHQGR $ QXPHUDEOH \ % QR� HQWRQFHV % b$ HV QR QXPHUDEOH�

H� 5b4 HV QR QXPHUDEOH�



�� (MHUFLFLRV ��

��� 'HPRVWUDU ODV SURSLHGDGHV GHO YDORU DEVROXWR GH XQ QuXPHUR UHDO� TXH VH HQXQFLDQ HQ HO FRURODULR

������

��� 'HPRVWUDU OHV SURSLHGDGHV VLJXLHQWHV GHO YDORU DEVROXWR GH XQ QuXPHUR UHDO�

D� VL [� \ � 5 FRQ \ � �� VH FXPSOH
n
n
n
n

[

\

n
n
n
n
 
M[M
M\M �

E� M[M�  [
�� SDUD WRGR [ � 5�

F� M[M  
S
[�� SDUD WRGR [ � 5�

��� 'HPRVWUDU ODV SURSLHGDGHV GH OD GLVWDQFLD TXH DSDUHFHQ HQ OD SURSRVLFLuRQ ������

��� 6L D� E VRQ QuXPHURV UHDOHV FXDOHVTXLHUD� SUREDU TXH VH FXPSOHQ ODV LJXDOGDGHV�

PD[ID� EJ  D� E� MDb EM
�

� PLQID� EJ  D� Eb MDb EM
�

�

��� 'HWHUPLQDU ORV QuXPHURV UHDOHV [ WDOHV TXH�

D� M[b �M  ��
E� M[b �M� M[� �M  ��
F� M[� �M � ��
G� M[� �M� M[� �M � ��

H� M�[� �M w ��
I� M[b �M� M[� �M  ��
J� M[b �MM[� �M  ��
K� M[� �MM[b �M  b�[� ���[b ���

��� 3UREDU TXH� FXDOHVTXLHUD TXH VHDQ ORV QuXPHURV [� \ � 5� VH FXPSOH� [  \ VL� \ VuROR VL�

M[b \M � � SDUD WRGR � ! ��

��� 'HPRVWUDU ODV DnUPDFLRQHV VLJXLHQWHV�

D� HO FRQMXQWR GHULYDGR GH XQ LQWHUYDOR DELHUWR @D� E> HV HO LQWHUYDOR FHUUDGR >D� E@�

E� HO FRQMXQWR GHULYDGR GH XQ LQWHUYDOR @D���> HV HO LQWHUYDOR >D���>�
F� HO FRQMXQWR GHULYDGR GH OD EROD %

e�D� U� HV %�D� U��

G� HO FRQMXQWR GHULYDGR GHO VXEFRQMXQWR $  

|
� �

�

Q
 Q � 1

}
HV $

�  I�J�

��� D� &DOFXODU ]  
�

L
�

�L

� � L
�
� � �L

� � �L

E� &DOFXODU D� E � 5� VDELHQGR TXH �b� � DL��E� ��L�  � � �L�

F� &DOFXODU D � 5 SDUD TXH ]  
�b �DL
�b �L HVWuH HQ OD ELVHFWUL] GHO SULPHU FXDGUDQWH�

��� (IHFWXDU ODV RSHUDFLRQHV TXH VH LQGLFDQ�

D�
�b �L

�� � �L��� � L�
b � � L

���b L�
� E� ��b �L���� F�

�
� � L

S
�

�b L

���

�
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��� 'HWHUPLQDU XQD FRQGLFLuRQ QHFHVDULD \ VXnFLHQWH SDUD TXH GRV QuXPHURV FRPSOHMRV ]�� ]� � &

FXPSODQ OD LJXDOGDG� M]� � ]�M  M]�M� M]�M�

��� (VFULELU ORV QuXPHURV FRPSOHMRV VLJXLHQWHV�
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��� D� 'HWHUPLQDU ORV FRPSOHMRV ]� \ ]�� VDELHQGR TXH VX FRFLHQWH HV �� OD VXPD GH VXV DUJXPHQWRV HV

{ � \ OD VXPD GH VXV PuRGXORV HV ��

E� 8QD GH ODV UDurFHV FuXELFDV GH XQ FLHUWR QuXPHUR FRPSOHMR ] HV �L� FDOFXODU GLFKR FRPSOHMR \ HO UHVWR GH

UDurFHV FuXELFDV GH ]�

��� 5HVROYHU HQ & ODV HFXDFLRQHV VLJXLHQWHV�

D� [� � L[� �  �� E� [� � [
� � �  ��

F� ]� b L] � �b� � L�  �� G� ]� � �� � L�]� � �b� � L�] b �L  ��

��� 'HWHUPLQDU ORV FRPSOHMRV ] WDOHV TXH�

D� M]M  �

M]M  M�b ]M� E� ]  ]
b��

F� M�b ]M� � �b M]M�� G� M] b mM  M] b nM� �m� n � 5��

��� 7UHV QuXPHURV FRPSOHMRV ]�� ]�� ]� � & VRQ WDOHV TXH� M]�M  M]�M  M]�M  �� ]� � ]� � ]�  ��

3UREDU TXH HVWRV FRPSOHMRV VRQ YuHUWLFHV GH XQ WULuDQJXOR HTXLOuDWHUR LQVFULWR HQ OD FLUFXQIHUHQFLD GH UDGLR

XQLGDG FRQ FHQWUR HQ HO RULJHQ�

��� 8Q HVSDFLR PuHWULFR �0�G� VH GLFH VHSDUDGR R VHSDUDEOH VL GRV SXQWRV GLVWLQWRV FXDOHVTXLHUD WLHQHQ

HQWRUQRV GLVMXQWRV� 3UREDU TXH ORV HVSDFLRV PuHWULFRV �5� G� \ �&� G� VRQ VHSDUDGRV� VLHQGR G OD GLVWDQFLD

HXFOurGHD HQ FDGD FDVR�

��� 6HD $ XQ FRQMXQWR QR YDFurR� VH GHnQH HO GLuDPHWUR GH $� PHGLDQWH�

GLDP$  VXSIG�[� \�� SDUD WRGR [� \ � $J�
GRQGH G HV OD GLVWDQFLD HQ HO HVSDFLR PuHWULFR TXH VH FRQVLGHUH� 3UREDU TXH� WDQWR VL $ HV VXEFRQMXQWR

GH 5 FRPR VL OR HV GH &� VH FXPSOH OD HTXLYDOHQFLD� $ HV DFRWDGR VL� \ VuROR VL� VX GLuDPHWUR HV nQLWR�

��� 6H GHnQHQ ODV DSOLFDFLRQHV GH &d& HQ 5� PHGLDQWH�

p��[� \�  PD[IM[� b \�M� M[� b \�MJ� p��[� \�  M[� b \�M� M[� b \�M�
FXDOHVTXLHUD TXH VHDQ [  �[�� [��� \  �\�� \�� � &� 3UREDU TXH DPEDV DSOLFDFLRQHV FXPSOHQ ODV

SURSLHGDGHV GH XQD GLVWDQFLD \ FDOFXODU \ GLEXMDU SDUD FDGD FDVR OD EROD DELHUWD GH FHQWUR HO RULJHQ \

UDGLR ��



�� *XurD GH UHIHUHQFLDV ELEOLRJUuDnFDV ��

��� *8u,$ '( 5()(5(1&,$6 %,%/,2*5u$),&$6�

>$S@ $32672/� 7�0� $QuDOLVLV 0DWHPuDWLFR�

(O FDSurWXOR � GH HVWH OLEUR WUDWD FRQMXQWDPHQWH ORV QuXPHURV UHDOHV \ ORV QuXPHURV FRPSOHMRV� &RPLHQ]D

HQXQFLDQGR ORV D[LRPDV GH FXHUSR \ GH RUGHQ HQ 5� HVWXGLD GHVSXuHV ORV QuXPHURV UDFLRQDOHV \ ORV

LUUDFLRQDOHV� ODV FRWDV VXSHULRUHV H LQIHULRUHV \ HO D[LRPD GH FRPSOHWLWXG� D FRQWLQXDFLuRQ� HVWXGLD ODV

DSUR[LPDFLRQHV GHFLPDOHV nQLWD \ LQnQLWD GH ORV QuXPHURV UHDOHV \� SDUD WHUPLQDU� HVWXGLD OD H[WHQVLuRQ

GHO VLVWHPD GH ORV QuXPHURV UHDOHV� /DV QRFLRQHV WRSROuRJLFDV HQ 5 VH HVWXGLDQ HQ HO FDSurWXOR ��

>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57� ,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�

/RV QuXPHURV UHDOHV VH HVWXGLDQ HQ HO FDSurWXOR �� TXH HVWuD HVWUXFWXUDGR FRPR VLJXH� FRPLHQ]D FRQ ODV

SURSLHGDGHV DOJHEUDLFDV �FXHUSR FRQPXWDWLYR�� VLJXH FRQ HO RUGHQ HQ 5 \ VXV SURSLHGDGHV� HO YDORU

DEVROXWR \ VXV SURSLHGDGHV \ HO D[LRPD GHO VXSUHPR� 6H HVWXGLDQ D FRQWLQXDFLuRQ ORV LQWHUYDORV DFRWDGRV�

ORV LQWHUYDORV QR DFRWDGRV \ OD UHSUHVHQWDFLuRQ GHFLPDO GH ORV QuXPHURV UHDOHV� )LQDOPHQWH� VH HVWXGLDQ

FXHVWLRQHV WRSROuRJLFDV WDOHV FRPR ORV FRQMXQWRV DELHUWRV� ORV FRQMXQWRV FHUUDGRV \ VX FDUDFWHUL]DFLuRQ�

>%X@ GH %85*26� -XDQ� &uDOFXOR ,QnQLWHVLPDO GH XQD YDULDEOH�

([FHOHQWH WH[WR FRQ XQD HGLFLuRQ PX\ FXLGDGD \ GH JUDQ SHGDJRJurD YLVXDO \ FRQFHSWXDO� 6H UHFRPLHQGD

OD OHFWXUD GHO FDSurWXOR �� DSDUWDGRV ���� ���� ��� \ ���� GHGLFDGRV D ORV QuXPHURV UDFLRQDOHV \ QuXPHURV

UHDOHV� FRQ XQ HQIRTXH VLPLODU DO SUHVHQWDGR DTXur� DXQ FXDQGR LQWURGXFH \D FRQFHSWRV VREUH VXFHVLRQHV

GH QuXPHURV UHDOHV�

>'L@ ',;0,(5� -� 0DWHPuDWLFDV *HQHUDOHV

(O FDSurWXOR �� HVWuD GHGLFDGR D OD FRQVWUXFFLuRQ ULJXURVD GH 5 D SDUWLU GH ORV UDFLRQDOHV 4� &RQVLVWH HQ

FRQVLGHUDU HO FRQMXQWR GH ODV VXFHVLRQHV GH &DXFK\ �R UHJXODUHV� GH QuXPHURV UDFLRQDOHV \ GHnQLU HQ uHO

XQD UHODFLuRQ GH HTXLYDOHQFLD PHGLDQWH OD FXDO VH FRQWUX\H 5 FRPR HO FRQMXQWR FRFLHQWH� $ FRQWLQXDFLuRQ�

VH GHnQHQ ODV RSHUDFLRQHV DOJHEUDLFDV HQ 5� VH VXPHUJHQ ORV UDFLRQDOHV GHQWUR GH ORV UHDOHV \ VH LQWURGXFH

XQ RUGHQ HQ 5� $XQ FXDQGR HVWD PHWRGRORJurD HV GLIHUHQWH GH OD TXH VH KD XWLOL]DGR DTXur� VH UHFRPLHQGD

VX OHFWXUD SDUD FRPSOHPHQWDU QXHVWUD H[SRVLFLuRQ�

>/L@ /,1u(6� (� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

(VWD HV� VLQ GXGD� XQD GH ODV UHIHUHQFLDV PuDV FRPSOHWDV SDUD HVWXGLDU OD FRQVWUXFFLuRQ GHWDOODGD GHO

FXHUSR GH ORV QuXPHURV UHDOHV� &RPLHQ]D HQ HO FDSurWXOR �� HO FXDO WUDWD ODV VXFHVLRQHV FRQYHUJHQWHV \

IXQGDPHQWDOHV HQ XQ FXHUSR RUGHQDGR .� FRPR SRU HMHPSOR ORV UDFLRQDOHV 4� \ PXHVWUD TXH 4 QR HV

FRPSOHWR� (O FDSurWXOR VLJXLHQWH WUDWD HO PuHWRGR GH &DQWRU SDUD FRPSOHWDU XQ FXHUSR RUGHQDGR� D SDUWLU

GHO DQLOOR GH ODV VXFHVLRQHV IXQGDPHQWDOHV� (O FDSurWXOR � VH GHGLFD D OD FRQVWUXFFLuRQ GHO FXHUSR GH ORV

QuXPHURV UHDOHV� VH YH VX XQLFLGDG \ VH HQXQFLDQ ORV D[LRPDV� /RV FDSurWXORV � \ � HVWuDQ GHGLFDGRV DO

HVWXGLR GH OD UHFWD UHDO \ ORV WHRUHPDV GH WRSRORJurD� /RV FRPSOHMRV VH HVWXGLDQ HQ HO FDSurWXOR ��

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

(VWH H[FHOHQWH WH[WR GHGLFD HO FDSurWXOR , DO HVWXGLR GH ORV QuXPHURV UHDOHV� &RPLHQ]D HVWXGLDQGR ODV

SURSLHGDGHV DOJHEUDLFDV GH ORV QuXPHURV UDFLRQDOHV \ ODV VXFHVLRQHV GH QuXPHURV UDFLRQDOHV� 3RQH GH PD�

QLnHVWR OD LQVXnFLHQFLD GH ORV UDFLRQDOHV SDUD FXHVWLRQHV WDOHV FRPR OD PHGLGD GH GLYHUVDV PDJQLWXGHV

IurVLFDV� SUREOHPDV DOJHEUDLFRV �UHVROYHU OD HFXDFLuRQ [� b �  �� \ QRFLRQHV DGHFXDGDV GH SUR[LPLGDG

�IXQFLRQHV FRQWLQXDV�� (OOR PRWLYD OD LQWURGXFFLuRQ GH ORV QuXPHURV UHDOHV� TXH VH KDFH HQ GRV DSDUWDGRV�

D[LRPuDWLFD GH ORV UHDOHV \ SURSLHGDGHV \ UHSUHVHQWDFLuRQ GHFLPDO GH ORV UHDOHV� $O nQDO GHO FDSurWXOR ,� VH

LQFOX\H XQ DSuHQGLFH GHGLFDGR D OD FRQVWUXFFLuRQ \ XQLFLGDG GH 5� WDPELuHQ D SDUWLU GH ODV VXFHVLRQHV GH

&DXFK\ HQ 4�
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>6SY@ 63,9$.� 0� &DOFXOXV�

/D RULJLQDOLGDG HV� DGHPuDV GH VX LQGXGDEOH FDOLGDG� XQD GH OHV FDUDFWHUurVWLFDV GH HVWD REUD� /D SDUWH ,

VH GHGLFD D XQD LQWURGXFFLuRQ GH ORV QuXPHURV UHDOHV� TXH VH KDFH HQ GRV FDSurWXORV� HO SULPHUR UHFXHUGD ODV

SURSLHGDGHV RSHUDWLYDV EuDVLFDV GH ORV QuXPHURV� EDVuDQGRVH HQ ORV FRQRFLPLHQWRV SUHYLRV TXH VH VXSRQHQ

FRQRFLGRV� (O VHJXQGR FDSurWXOR SRQH uHQIDVLV HQ ODV GLIHUHQWHV FODVHV GH QuXPHURV� VHJuXQ VXV SURSLHGDGHV�

/RV HMHUFLFLRV TXH VH SURSRQHQ VRQ VXPDPHQWH LQWHUHVDQWHV� /D SDUWH 9 GHO WH[WR UHFRJH RWUD PHWRGRORJurD

GH FRQVWUXFFLuRQ GHO FRQMXQWR 5� D SDUWLU GH ODV GHQRPLQDGDV FRUWDGXUDV GH 'HGHNLQG� GHVSXuHV GH OD

FRQVWUXFFLuRQ� VH GHnQHQ ODV RSHUDFLRQHV DOJHEUDLFDV \ HO RUGHQ� HVWDEOHFLuHQGRVH VXV SURSLHGDGHV�
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(VWH FDSurWXOR HVWuD GHGLFDGR DO HVWXGLR GH ODV VXFHVLRQHV QXPuHULFDV� HV GHFLU� GH DSOLFDFLRQHV GHO

FRQMXQWR 1 GH ORV QuXPHURV QDWXUDOHV HQ ORV FRQMXQWRV 5 R &�

(Q HO DSDUWDGR ��� VH YH OD GHnQLFLuRQ GH VXFHVLuRQ QXPuHULFD� LOXVWUDGD FRQ DOJXQRV HMHPSORV� ODV

VXFHVLRQHV GHnQLGDV SRU UHFXUUHQFLD \ ODV RSHUDFLRQHV DOJHEUDLFDV FRQ VXFHVLRQHV� (Q HO DSDUWDGR ���

VH GHnQH HO FRQFHSWR GH OurPLWH GH XQD VXFHVLuRQ QXPuHULFD� ODV VXFHVLRQHV FRQYHUJHQWHV \ VH SUXHED OD

XQLFLGDG GHO OurPLWH GH XQD VXFHVLuRQ� FXDQGR uHVWH H[LVWH� VH FRPSOHWD HO DSDUWDGR FRQ HO HVWXGLR GH XQRV

HMHPSORV LOXVWUDWLYRV�

(O DSDUWDGR ��� WLHQH FRPR REMHWLYR HO HVWXGLR GH ODV SURSLHGDGHV JHQHUDOHV GH ODV VXFHVLRQHV

FRQYHUJHQWHV� FRQYHUJHQFLD \ DFRWDFLuRQ� uDOJHEUD GH OurPLWHV GH VXFHVLRQHV \ UHODFLuRQ HQWUH OD FRQYHUJHQFLD

\ HO RUGHQ HQ 5 �VLJQR GHO OurPLWH� FULWHULR GH FRPSUHVLuRQ� HWF��� (Q HO DSDUWDGR ��� VH WUDWDQ ODV

VXFHVLRQHV PRQuRWRQDV \ VXV SURSLHGDGHV� HQ HVSHFLDO OD FDUDFWHUL]DFLuRQ GH VX FRQYHUJHQFLD� WHRUHPD GH

OD FRQYHUJHQFLD PRQuRWRQD�

(Q HO DSDUWDGR ��� VH HVWXGLDQ ODV VXFHVLRQHV SDUFLDOHV R VXEVXFHVLRQHV \ VX DSOLFDFLuRQ DO HVWXGLR GH OD

FRQYHUJHQFLD GH XQD VXFHVLuRQ� GHVWDFDQGR FRPR UHVXOWDGR SULQFLSDO HO WHRUHPD GH %RO]DQR�:HLHUVWUDVV�

VH GHnQHQ WDPELuHQ ORV OurPLWHV GH RVFLODFLuRQ GH XQD VXFHVLuRQ� (O DSDUWDGR ��� HVWuD GHGLFDGR DO HVWXGLR GH

ODV VXFHVLRQHV GH &DXFK\ R UHJXODUHV \ VX UHODFLuRQ FRQ OD FRQYHUJHQFLD� SUREuDQGRVH OD HTXLYDOHQFLD HQWUH

DPEDV� VH DFDED HVWH DSDUWDGR FRQ HO HVWXGLR GH ODV VXFHVLRQHV FRQWUDFWLYDV \ OD FDUDFWHUL]DFLuRQ GH VX

FRQYHUJHQFLD�

(Q HO DSDUWDGR ��� VH DERUGD OD JHQHUDOL]DFLuRQ GHO FRQFHSWR GH OurPLWH DO FDVR LQnQLWR� HQ HO FXDO VH

HVWXGLDQ WDPELuHQ XQRV FULWHULRV SDUD HVWDEOHFHU OD FRQYHUJHQFLD GH XQD VXFHVLuRQ� 3RU uXOWLPR� HO DSDUWDGR

��� VH GHGLFD D OD HTXLYDOHQFLD GH VXFHVLRQHV� FRQ HO REMHWR GH SURSRUFLRQDU XQD PHWRGRORJurD uXWLO SDUD

HO FuDOFXOR GH OurPLWHV GH VXFHVLRQHV�



�� �� 6XFHVLRQHV QXPuHULFDV�

��� 68&(6,21(6� 23(5$&,21(6 &21 68&(6,21(6�

����� '(),1,&,u21� �6XFHVLuRQ QXPuHULFD�� 6H GHQRPLQD VXFHVLuRQ LQnQLWD R VLPSOHPHQWH VXFHVLuRQ GH

QuXPHURV UHDOHV� D FXDOTXLHU DSOLFDFLuRQ I GH 1 HQ 5� GH PRGR TXH D FDGD QuXPHUR QDWXUDO Q VH OH KDFH

FRUUHVSRQGHU XQ QuXPHUR UHDO I�Q�� 6L OD DSOLFDFLuRQ I HV GH 1 HQ &� OD VXFHVLuRQ VH GHQRPLQD FRPSOHMD R

GH QuXPHURV FRPSOHMRV�

����� 6L I HV XQD VXFHVLuRQ� HO FRQMXQWR ,PI  I�1� HV� R ELHQ nQLWR� R ELHQ LQnQLWR QXPHUDEOH� SRU

HOOR� HV KDELWXDO QRWDU FDGD LPDJHQ I�Q� FRQ XQD OHWUD \ XQ VXEurQGLFH TXH H[SUHVD HO QuXPHUR QDWXUDO

PHGLDQWH HO FXDO VH FDOFXOD GLFKD LPDJHQ� $Vur� SRU HMHPSOR� VH HVFULEH I�Q�  [Q� Q � 1� 7DPELuHQ HV

KDELWXDO LGHQWLnFDU OD VXFHVLuRQ FRQ OD IDPLOLD GH LPuDJHQHV \� HQ FRQVHFXHQFLD� SDUD LQGLFDU XQD VXFHVLuRQ

VH HVFULEH �[Q�
Q�1

R VLPSOHPHQWH �[
Q
�� HVSHFLnFDQGR HO FRQMXQWR GH SHUWHQHQFLD GH ODV LPuDJHQHV� HV

GHFLU� LQGLFDQGR VL [Q HV UHDO R FRPSOHMR� FXDQGR FRQYLHQH KDFHUOR� (O HOHPHQWR [Q VH GHQRPLQD WuHUPLQR

Q�uHVLPR GH OD VXFHVLuRQ�

����� 2%6(59$&,u21� 1R GHEH FRQIXQGLUVH OD VXFHVLuRQ SURSLDPHQWH GLFKD �[Q�
Q�1� FRQ HO FRQMXQWR

GH ORV WuHUPLQRV GH GLFKD VXFHVLuRQ ;  I[
Q
 Q � 1J� REVuHUYHVH TXH XQD VXFHVLuRQ FRQVWD GH LQnQLWRV

HOHPHQWRV SUHVHQWDGRV HQ XQ FLHUWR RUGHQ� PLHQWUDV TXH HO FRQMXQWR ; QR WLHQH ORV HOHPHQWRV RUGHQDGRV�

SXHGH VHU nQLWR H� LQFOXVR� SXHGH FRQVWDU GH XQ uXQLFR HOHPHQWR� WDO HV HO FDVR GH ODV VXFHVLRQHV

FRQVWDQWHV� SDUD ODV FXDOHV I�Q�  [
Q
 w� SDUD WRGR Q � 1� FRQ HOOR� XQD GH WDOHV VXFHVLRQHV HV

�[Q�
Q�1

 �w� w� � � � � w� � � ��� SHUR HO FRQMXQWR GH ORV WuHUPLQRV GH OD PLVPD HV ;  IwJ�

����� (-(03/2�

�� &RQVLGuHUHVH OD DSOLFDFLuRQ I GH 1 HQ 5� GHnQLGD SRU I�Q�  
�Qb �

�Q� �
� GHVLJQDQGR I�Q�  [Q� UHVXOWD

OD VXFHVLuRQ UHDO�

�[Q�
Q�1
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�� 6L I � 1 b� 5 HV OD VXFHVLuRQ UHDO GHnQLGD SRU I�Q�  [Q  �b��
Q� VH REWLHQH�

�[
Q
�
Q�1

 �b�� ��b�� ��b�� �� � � � � �b��Q� � � ��

�� 6L I � 1 b� & HV OD VXFHVLuRQ FRPSOHMD GDGD SRU I�Q�  ]
Q
 
� � �L

�Q
� UHVXOWD�

�]Q�
Q�1
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����� 2%6(59$&,u21� (Q ORV HMHPSORV DQWHULRUHV VH KD GDGR OD VXFHVLuRQ H[SUHVDQGR VX WuHUPLQR Q�

uHVLPR FRPR XQD IXQFLuRQ GH Q� HV OR TXH VH GHQRPLQD H[SUHVDU HO WuHUPLQR JHQHUDO GH OD VXFHVLuRQ \ SHUPLWH

FRQRFHU FDGD XQR GH ORV WuHUPLQRV GH OD VXFHVLuRQ� VXEVWLWX\HQGR HO YDORU GH Q TXH FRUUHVSRQGD� 'HEH

REVHUYDUVH� QR REVWDQWH� TXH HO FRQRFLPLHQWR GH XQRV FXDQWRV WuHUPLQRV GH XQD VXFHVLuRQ QR SHUPLWH

GHGXFLU HO WuHUPLQR JHQHUDO GH OD PLVPD�

����� (-(03/2� �6XFHVLRQHV GHnQLGDV SRU UHFXUUHQFLD�� 8QD VXFHVLuRQ VH GLFH UHFXUUHQWH R GHnQLGD

SRU UHFXUUHQFLD� VL HO WuHUPLQR Q�uHVLPR [
Q
GH OD PLVPD VH GHnQH PHGLDQWH XQD H[SUHVLuRQ TXH SHUPLWH

REWHQHUOR D SDUWLU GH ORV DQWHULRUHV [�� [�� � � � � [Qb�� 8Q HMHPSOR FOuDVLFR GH VXFHVLuRQ UHFXUUHQWH HV OD

GHQRPLQDGD VXFHVLuRQ GH )LERQDFFL� TXH VH GHnQH PHGLDQWH�

[�  �� [�  �� [
Q
 [

Qb� � [
Qb�� SDUD Q w ��



��� /urPLWH GH XQD VXFHVLuRQ� ��

2WUR HMHPSOR GH VXFHVLuRQ UHFXUUHQWH HV OD GHnQLGD SRU�

[�  
S
�� [Q  

S
� � [Qb�� SDUD Q w ��

TXH VH YHUuD GH QXHYR PuDV DGHODQWH�

����� '(),1,&,u21� �2SHUDFLRQHV DOJHEUDLFDV FRQ VXFHVLRQHV�� 9LVWRV ORV FRQFHSWRV EuDVLFRV VREUH

VXFHVLRQHV QXPuHULFDV� SRGHPRV HQWUDU HQ RWUD FXHVWLuRQ LPSRUWDQWH� ODV RSHUDFLRQHV DOJHEUDLFDV FRQ

VXFHVLRQHV� (Q HIHFWR� SXHGHQ GHnQLUVH RSHUDFLRQHV DOJHEUDLFDV FRQ VXFHVLRQHV SDUD REWHQHU RWUDV�

HPSOHDQGR SDUD HOOR ODV RSHUDFLRQHV GHnQLGDV HQ 5 R & DSOLFDGDV HQWUH VXV WuHUPLQRV Q�uHVLPRV UHVSHFWLYRV�

HO QRPEUH GH OD RSHUDFLuRQ HQWUH ORV WuHUPLQRV JHQHUDOHV GD QRPEUH DO SURFHVR GH REWHQFLuRQ GH OD QXHYD

VXFHVLuRQ�

$Vur� VL �[Q�
Q�1

� �\
Q
�
Q�1

VRQ GRV VXFHVLRQHV QXPuHULFDV \ w � 5 �R w � & HQ HO FDVR GH VXFHVLRQHV
FRPSOHMDV�� SXHGHQ REWHQHUVH ODV VXFHVLRQHV VLJXLHQWHV�

�� VXFHVLuRQ VXPD� WuHUPLQR Q�uHVLPR GDGR SRU [Q � \Q�

�� VXFHVLuRQ GLIHUHQFLD� WuHUPLQR Q�uHVLPR GDGR SRU [Q b \Q�

�� VXFHVLuRQ SURGXFWR� WuHUPLQR Q�uHVLPR GDGR SRU [
Q
\
Q
�

�� VXFHVLuRQ SURGXFWR SRU HVFDODU� WuHUPLQR Q�uHVLPR GDGR SRU w[
Q

�� VXFHVLuRQ FRFLHQWH� WuHUPLQR Q�uHVLPR GDGR SRU
[
Q

\
Q

�

(Q HO uXOWLPR FDVR VH UHTXLHUH� HYLGHQWHPHQWH� TXH VH FXPSOD \Q � � SDUD WRGR Q � 1 R TXH� FXDQGR

PHQRV� OD VXFHVLuRQ �\
Q
� WHQJD uXQLFDPHQWH XQ QuXPHUR nQLWR GH WuHUPLQRV QXORV� TXH SXHGHQ VXVWLWXLUVH

SRU RWURV QR QXORV�

����� 2%6(59$&,u21� 6L �]
Q
�
Q�1

HV XQD VXFHVLuRQ GH QuXPHURV FRPSOHMRV� VX WuHUPLQR Q�uHVLPR ]
Q

SXHGH HVFULELUVH HQ IRUPD ELQuRPLFD PHGLDQWH� ]Q  DQ � LEQ FRQ DQ� EQ � 5� 7HQLHQGR HQ FXHQWD

ODV RSHUDFLRQHV GHnQLGDV HQ ������ UHVXOWD TXH WRGD VXFHVLuRQ FRPSOHMD SXHGH H[SUHVDUVH PHGLDQWH GRV

VXFHVLRQHV GH QuXPHURV UHDOHV� �]Q�  �DQ� � L�E
Q
� Q � 1�

��� /u,0,7( '( 81$ 68&(6,u21�

����� '(),1,&,u21� �/urPLWH GH XQD VXFHVLuRQ� 6XFHVLRQHV FRQYHUJHQWHV�� 6L �[Q�
Q�1 HV XQD VXFHVLuRQ

GH QuXPHURV UHDOHV� VH GLFH TXH HO QuXPHUR [ � 5 HV HO OurPLWH GH OD VXFHVLuRQ �[
Q
�� VL FXDOTXLHUD TXH VHD

� ! �� H[LVWH XQ QuXPHUR QDWXUDO Q����� WDO TXH M[Q b [M � �� VL Q ! Q�����

q 6H KD GHnQLGR HO OurPLWH GH XQD VXFHVLuRQ QXPuHULFD� FRQ HOOR DQWLFLSDPRV VX XQLFLGDG TXH VH SUREDUuD

HQ ������

q 6H KD HVFULWR Q���� SDUD HVSHFLnFDU TXH HVWH QuXPHUR QDWXUDO GHSHQGH GH �� KDELWXDOPHQWH VH HVFULEH

VLPSOHPHQWH Q�� \D TXH GLFKD GHSHQGHQFLD VH VREUHHQWLHQGH \ QR HV SUHFLVR LQGLFDUOD�

q 6L XQD VXFHVLuRQ WLHQH OurPLWH� VH GLFH TXH HV XQD VXFHVLuRQ FRQYHUJHQWH� HQ FDVR FRQWUDULR� OD VXFHVLuRQ

VH GHQRPLQD GLYHUJHQWH�

q 6L XQD VXFHVLuRQ �[
Q
� WLHQH SRU OurPLWH [ � 5� HOOR VH LQGLFD FRQ XQD GH ODV QRWDFLRQHV VLJXLHQWHV�

[  OLP
Q���

�[Q�� [  OLP�[Q�� [  OLP[Q� �[Q�� [�

����� 2%6(59$&,u21� 4XHUHPRV GHVWDFDU HO KHFKR GH TXH VL XQD VXFHVLuRQ �[Q� WLHQH OurPLWH [� uHVWH

GHSHQGH uXQLFDPHQWH GH OD OODPDGD FROD GH OD VXFHVLuRQ� HVWR HV� GH ORV WuHUPLQRV [
Q
FRQ Q ?JUDQGH� \ TXH



�� �� 6XFHVLRQHV QXPuHULFDV�

ORV WuHUPLQRV LQLFLDOHV GH OD VXFHVLuRQ QR WLHQHQ LQoXHQFLD DOJXQD VREUH HO OurPLWH� GLFKRV WuHUPLQRV SRGUurDQ

LQFOXVR VHU UHHPSOD]DGRV SRU RWURV� VLQ TXH HOOR LPSOLFDUD QLQJXQD PRGLnFDFLuRQ VREUH HO OurPLWH GH OD

VXFHVLuRQ� VXSXHVWR TXH uHVWH H[LVWD� 'LFKR FRQ WRGR ULJRU� HO OurPLWH GH XQD VXFHVLuRQ �[Q�Qw�� VL H[LVWH� HV

H[DFWDPHQWH HO PLVPR TXH HO GH OD VXFHVLuRQ �[
Q
�
QwQ� � VHD FXDO VHD Q� � 1�

����� 2%6(59$&,u21� 6L �]Q� HV XQD VXFHVLuRQ GH QuXPHURV FRPSOHMRV� OD GHnQLFLuRQ GH OLP�]Q� VH IRUPXOD

DQuDORJDPHQWH D OD TXH VH KD HQXQFLDGR HQ ������ WHQLHQGR HQ FXHQWD TXH HQWRQFHV M M VLJQLnFD HO PuRGXOR
GH XQ FRPSOHMR� 6L HO WuHUPLQR Q�uHVLPR GH OD VXFHVLuRQ VH HVFULEH ]Q  DQ� EQL� Q � 1� SXHGH UHODFLRQDUVH
OD FRQYHUJHQFLD GH OD VXFHVLuRQ FRPSOHMD FRQ OD GH ODV VXFHVLRQHV UHDOHV �DQ� \ �EQ�� WDO FRPR VH YH D

FRQWLQXDFLuRQ�

����� 352326,&,u21� 8QD FRQGLFLuRQ QHFHVDULD \ VXnFLHQWH SDUD TXH OD VXFHVLuRQ FRPSOHMD �]Q�  

�D
Q
� E

Q
L� VHD FRQYHUJHQWH HV TXH OR VHDQ ODV VXFHVLRQHV UHDOHV �D

Q
� \ �E

Q
�� $GHPuDV� VH FXPSOH

OLP ]Q  OLP DQ � �OLP EQ�L�

'HPRVWUDFLuRQ�

6L VXSRQHPRV TXH �]Q�� ]  D� EL� SRU GHnQLFLuRQ GH OurPLWH GH XQD VXFHVLuRQ� SDUD FDGD � ! � H[LVWH

Q� WDO TXH� VL Q ! Q�� HQWRQFHV M]Q b ]M � �� HV GHFLU� VH FXPSOH

M]Q b ]M  M�DQ � EQL�b �D� EL�M  M�DQ b D� � �EQ b E�LM  
S
�DQ b D�� � �EQ b E�� � ��

SDUD WRGR Q ! Q�� (Q FRQVHFXHQFLD� VH WHQGUuD TXH

MDQ b DM  
S
�DQ b D�� �

S
�DQ b D�� � �EQ b E�� � �� SDUD WRGR Q ! Q��

HV GHFLU OLP DQ  D� 6H SUXHED GH IRUPD DQuDORJD TXH OLP EQ  E� FRQ OR TXH OD FRQGLFLuRQ HV QHFHVDULD�

3DUD YHU TXH HV VXnFLHQWH� VL OLP DQ  D \ OLP EQ  E� HQWRQFHV GDGR � ! � H[LVWHQ Q�� Q� � 1 WDOHV
TXH�

MDQ b DM � �S
�
� VL Q ! Q�� MEQ b EM � �S

�
� VL Q ! Q��

3RU OR WDQWR� VL Q ! PD[IQ�� Q�J� VH WLHQH�

M[Q b �D� EL�M  M�DQ b D� � �EQ b E�LM  
S
�DQ b D�� � �EQ b E�� �

Vt
�S
�

u�

�

t
�S
�

u�

 ��

OR FXDO SUXHED TXH OD FRQGLFLuRQ HV VXnFLHQWH�

����� /D SURSRVLFLuRQ DQWHULRU PXHVWUD TXH HO HVWXGLR GH OD FRQYHUJHQFLD GH XQD VXFHVLuRQ FRPSOHMD VH

UHGXFH DO HVWXGLR GH OD FRQYHUJHQFLD GH GRV VXFHVLRQHV UHDOHV� 3RU WDQWR� HQ OR TXH UHVWD GH FDSurWXOR

WUDWDUHPRV uXQLFDPHQWH VXFHVLRQHV GH QuXPHURV UHDOHV� (Q OD SURSRVLFLuRQ TXH VLJXH VH SUXHED XQ UHVXOWDGR

LPSRUWDQWH GHO OurPLWH GH XQD VXFHVLuRQ� VX XQLFLGDG� D FRQWLQXDFLuRQ VH GHVDUUROODQ WUHV HMHPSORV TXH

VHUYLUuDQ� SRU XQ ODGR� SDUD SURIXQGL]DU HQ OD PHFuDQLFD �� Q� \� SRU RWUR� SDUD SRQHU GH PDQLnHVWR TXH

OD GHnQLFLuRQ GH OurPLWH GH XQD VXFHVLuRQ QXPuHULFD QR HV VXnFLHQWHPHQWH uXWLO SDUD HO FuDOFXOR HIHFWLYR GHO

OurPLWH GH OD PLVPD�

����� 352326,&,u21� �8QLFLGDG GHO OurPLWH�� 6L XQD VXFHVLuRQ �[Q� HV FRQYHUJHQWH� HQWRQFHV VX OurPLWH

HV uXQLFR�



��� /urPLWH GH XQD VXFHVLuRQ� ��

'HPRVWUDFLuRQ�

6L VH VXSRQH TXH OD VXFHVLuRQ SXGLHUD WHQHU GRV OurPLWHV GLVWLQWRV [  OLP
Q���

�[
Q
�� [

�  OLP
Q���

�[
Q
��

FDGD XQR GH HOORV FXPSOLUurD OD GHnQLFLuRQ GH OurPLWH GH XQD VXFHVLuRQ� HVWR HV� GDGR � ! � DUELWUDULR�

H[LVWLUurDQ GRV QuXPHURV QDWXUDOHV Q�� Q� WDOHV TXH

M[Q b [M �
�

�
� VL Q ! Q� \ M[Q b [

�M �
�

�
� VL Q ! Q��

3RU OR WDQWR� SDUD WRGR Q ! PD[IQ�� Q�J� VH FXPSOLUurD�

� � M[b [
�M � M[b [QM� M[Q b [

�M �
�

�
�

�

�
 ��

/D DUELWUDULHGDG GH � ! � LPSOLFD OD LJXDOGDG [  [
��

����� (-(03/2� 6H WUDWD GH SUREDU TXH OLP
Q��

t
�Q� �

�Q� �

u
 
�

�
� DSOLFDQGR OD GHnQLFLuRQ GH OurPLWH GH

XQD VXFHVLuRQ� 'HEH SODQWHDUVH� SXHV�

nnnn�Q� ��Q� �
b
�

�

nnnn  
nnnn �

���Q� ��

nnnn  �

���Q� ��
� ��

OR FXDO HV FLHUWR VL � � �Q�� ��� HV GHFLU� VL VH FXPSOH Q !
�b ��

��
� 3RU OR WDQWR� WRPDQGR Q� FRPR OD

SDUWH HQWHUD GH HVWD uXOWLPD IUDFFLuRQ� TXHGD SUREDGR TXH
�

�
HV HO OurPLWH GH OD VXFHVLuRQ� HQ YLUWXG GH VX

XQLFLGDG�

����� (-(03/2� /D VXFHVLuRQ ��b��Q�
Q�1

QR HV FRQYHUJHQWH� 6L OR IXHVH� H[LVWLUurD [  OLP�b��Q \ VH
FXPSOLUurD OD FRQGLFLuRQ TXH HVWDEOHFH OD GHnQLFLuRQ GH OurPLWH� GDGR � ! � DUELWUDULR� H[LVWH XQ QuXPHUR

QDWXUDO Q� GH WDO PDQHUD TXH M�b��
Q b [M � �� SDUD WRGR Q ! Q�� (Q SDUWLFXODU� FXDOTXLHUD TXH VHD

� ! ��

MM[M b �M  MM[M b M�b��QMM � M�b��Q b [M � ��

HVWR HV� MM[M b �M  �� R VHD� M[M  �� 3RU OR WDQWR� GHEH VHU [  �� R ELHQ [  b�� $KRUD ELHQ� VL
IXHUD [  �� VH REVHUYD TXH M�b��Q b �M  �� SDUD WRGR Q  �S � � � 1� VL [  b�� VH REVHUYD TXH
M�b��Q b �b��M  �� SDUD WRGR Q  �S � 1� $Vur SXHV� SDUD QLQJuXQ QuXPHUR UHDO SRVLWLYR � � � VH SXHGH

VDWLVIDFHU OD GHnQLFLuRQ GH OurPLWH \� SRU WDQWR� OD VXFHVLuRQ ��b��Q� HV GLYHUJHQWH �HV XQ WLSR GH VXFHVLuRQ
GH ODV GHQRPLQDGDV RVFLODQWHV��

����� (-(03/2� 6H TXLHUH GHPRVWUDU TXH� VHDQ FXDOHV VHDQ ORV QuXPHURV UHDOHV D� E� F FRQ E � �� VH

FXPSOH� OLP

t
D

EQ� F

u
 �� 6L D  �� OD LJXDOGDG HV FLHUWD GH IRUPD WULYLDO� FRQ OR TXH VH VXSRQH TXH

D� �� 6L VH VXSRQH DKRUD TXH E ! � \ TXH F w �� HQWRQFHV� SDUD � ! � FXDOTXLHUD� VH FXPSOLUuD

nnnn D

EQ� F

nnnn  MDM

EQ� F
� �� VL Q !

MDM b F�

E�
�

3RU WDQWR� SXHGH WRPDUVH Q� FRPR OD SDUWH HQWHUD GHO QuXPHUR UHDO
MDM b F�

E�
\ OD LJXDOGDG HV FLHUWD�

&RPSOuHWHVH HO UD]RQDPLHQWR VHJuXQ HO VLJQR GH E \ F�

2EVuHUYHVH TXH� HQ SDUWLFXODU� VH KD GHPRVWUDGR TXH OLP
�

Q
 ��



�� �� 6XFHVLRQHV QXPuHULFDV�

������ 2%6(59$&,u21� $ SDUWLU GH ORV HMHPSORV DQWHULRUHV� VH DSUHFLD TXH OD GHnQLFLuRQ GH OurPLWH GH

XQD VXFHVLuRQ SUHVHQWD GRV JUDQGHV LQFRQYHQLHQWHV D OD KRUD GHO FuDOFXOR HIHFWLYR GH OurPLWHV�

q HQ SULPHU OXJDU� GDGD XQD VXFHVLuRQ �[Q�� QR KD\ QLQJuXQ SURFHGLPLHQWR TXH D\XGH D LQWXLU� GH XQ

PRGR JHQHUDO� HO YDORU GH VX OurPLWH \ QL VLTXLHUD D VDEHU VL uHVWH H[LVWH R QR�

q HQ VHJXQGR OXJDU� LQFOXVR VL VH FRQRFH GH DQWHPDQR HO YDORU GH [� QR UHVXOWD IuDFLO GHPRVWUDU OD

LJXDOGDG [  OLP[
Q
FRQ OD PHWRGRORJurD �� Q�� 3RU HOOR� HO FuDOFXOR GH OurPLWHV VH EDVDUuD HQ SURSLHGDGHV

GH OD FRQYHUJHQFLD TXH VH HVWXGLDQ HQ ORV DSDUWDGRV TXH VLJXHQ�

��� 3523,('$'(6 '( /$ &219(5*(1&,$�

����� (Q HVWH DSDUWDGR VH HVWXGLDQ XQDV SULPHUDV SURSLHGDGHV GH ODV VXFHVLRQHV FRQYHUJHQWHV�

FRQVLVWHQWHV HQ UHODFLRQDU OD FRQYHUJHQFLD FRQ DFRWDFLuRQ� ODV RSHUDFLRQHV FRQ VXFHVLRQHV \ HO RUGHQ HQ

5� (VWDV SURSLHGDGHV SHUPLWLUuDQ� WDO \ FRPR VH YHUuD PuDV DGHODQWH� GHVDUUROODU PuHWRGRV GH FuDOFXOR GHO

OurPLWH GH XQD VXFHVLuRQ FRQYHUJHQWH�

����� '(),1,&,u21� �6XFHVLuRQ DFRWDGD�� 8QD VXFHVLuRQ QXPuHULFD �[Q�
Q�1

VH GHQRPLQD DFRWDGD VL HO

FRQMXQWR GH ORV WuHUPLQRV GH OD VXFHVLuRQ ;  I[Q  Q � 1J HV XQ VXEFRQMXQWR DFRWDGR GH 5� (OOR

VLJQLnFD OD H[LVWHQFLD GH XQ QuXPHUR UHDO N ! � WDO TXH M[
Q
M � N� SDUD WRGR Q � 1� 6RQ HMHPSORV GH

VXFHVLRQHV DFRWDGDV� ��b��Q�
Q�1 �

t
�Q� �

�Q� �

u
Q�1

� (Q FDPELR� ODV VXFHVLRQHV� �Q����
Q�1 \ ��Qb��Q�1

QR VRQ DFRWDGDV� (Q OD SURSRVLFLuRQ TXH VLJXH� VH HVWDEOHFH OD UHODFLuRQ HQWUH FRQYHUJHQFLD \ DFRWDFLuRQ GH

XQD VXFHVLuRQ�

����� 352326,&,u21� 6L XQD VXFHVLuRQ QXPuHULFD HV FRQYHUJHQWH� HQWRQFHV HV DFRWDGD�

'HPRVWUDFLuRQ�

6HD �[Q� XQD VXFHVLuRQ FRQYHUJHQWH GH QuXPHURV UHDOHV� GH OurPLWH [ � 5� HQWRQFHV GDGR � ! �

DUELWUDULR� H[LVWH XQ QuXPHUR QDWXUDO Q���� WDO TXH� VL Q ! Q����� VH FXPSOH M[Q b [M � �� 6L VH

WRPD� SRU HMHPSOR� �  �� HQWRQFHV M[Q b [M � � SDUD WRGR Q ! Q����� 3RU OR WDQWR� VH FXPSOH

M[QM b M[M � M[Q b [M � �� HV GHFLU� M[QM � � � M[M SDUD WRGR Q ! Q����� 6L VH GHVLJQD SRU

N  PD[IM[�M� M[�M� � � � � M[Q����M� � � M[MJ ! �� SXHGH DnUPDUVH TXH M[
Q
M � N� SDUD WRGR Q � 1� HV

GHFLU� OD VXFHVLuRQ �[Q� HV DFRWDGD�

����� 2%6(59$&,u21� (O UHFurSURFR GHO HQXQFLDGR DQWHULRU QR WLHQH SRU TXuH VHU FLHUWR GH XQ PRGR

JHQHUDO� HVWR HV� XQD VXFHVLuRQ SXHGH VHU DFRWDGD \� VLQ HPEDUJR� QR VHU FRQYHUJHQWH� (Q HIHFWR�

EDVWD FRQVLGHUDU SRU HMHPSOR OD VXFHVLuRQ ��b��Q�
Q�1

� TXH HV DFRWDGD SXHVWR TXH VH FXPSOH M[
Q
M �

� SDUD WRGR Q � 1� \ VLQ HPEDUJR QR HV FRQYHUJHQWH� VHJuXQ VH KD SUREDGR HQ ������

����� 352326,&,u21� � u$OJHEUD GH ORV OurPLWHV GH VXFHVLRQHV�� 6L ODV VXFHVLRQHV �[
Q
�� �\

Q
� VRQ
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����� (Q HVWH DSDUWDGR VH GHVDUUROOD OD QRFLuRQ GH VXFHVLuRQ SDUFLDO R VXEVXFHVLuRQ GH XQD VXFHVLuRQ GDGD�

HO HVWXGLR GH ODV VXFHVLRQHV SDUFLDOHV HV PX\ uXWLO SDUD GHWHUPLQDU HO FRPSRUWDPLHQWR GH XQD VXFHVLuRQ�

HVSHFLDOPHQWH VL uHVWD QR HV FRQYHUJHQWH� 6H WUDWDUuDQ ODV SURSLHGDGHV GH FRQYHUJHQFLD GH ODV VXEVXFHVLRQHV

\ VH YHUuD nQDOPHQWH OD QRFLuRQ GH OurPLWHV GH RVFLODFLuRQ GH XQD VXFHVLuRQ�

����� '(),1,&,u21� �6XFHVLuRQ SDUFLDO R VXEVXFHVLuRQ�� 6HD �DQ�
Q�1 XQD VXFHVLuRQ GH QuXPHURV

UHDOHV \ VHD �QN�N�1 XQD VXFHVLuRQ HVWULFWDPHQWH FUHFLHQWH GH QuXPHURV QDWXUDOHV� HVWR HV� TXH FXPSOH

Q� � Q� � c c c � QN � c c c� 6H GHQRPLQD VXFHVLuRQ SDUFLDO R VXEVXFHVLuRQ GH �DQ�Q�1 D OD VXFHVLuRQ

�DQN�N�1�

q 2EVuHUYHVH TXH XQD VXEVXFHVLuRQ GH �DQ�Q�1 QR HV PuDV TXH HO UHVXOWDGR GH FRPSRQHU OD SURSLD VXFHVLuRQ

�DQ�Q�1 FRQ XQD DSOLFDFLuRQ HVWULFWDPHQWH FUHFLHQWH GH 1 HQ 1� HV GHFLU
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OR TXH MXVWLnFD HO XVR IUHFXHQWH GH OD QRWDFLuRQ �D}�N��N�1 SDUD LQGLFDU XQD VXFHVLuRQ SDUFLDO�

q (O PRWLYR GH OD GHQRPLQDFLuRQ VXFHVLuRQ SDUFLDO HV HYLGHQWH� �DQN�N�1 QR HV PuDV TXH XQD VXFHVLuRQ

IRUPDGD SRU XQD SDUWH GH ORV WuHUPLQRV GH �DQ�Q�1� FX\R urQGLFH YLHQH GDGR SRU OD VXFHVLuRQ

HVWULFWDPHQWH FUHFLHQWH GH QuXPHURV QDWXUDOHV �QN�N�1� 2EVuHUYHVH TXH VH FXPSOH QN w N SDUD

WRGR N � 1� HQ YLUWXG GHO FUHFLPLHQWR HVWULFWR GH OD VXFHVLuRQ �QN�N�1�

q (V KDELWXDO GHFLU VLPSOHPHQWH TXH �DQN� HV XQD SDUFLDO GH �DQ�� 3RU RWUD SDUWH� REVuHUYHVH TXH WRGD

VXFHVLuRQ �DQ� WLHQH GRV VXEVXFHVLRQHV HYLGHQWHV� OD GH ORV WuHUPLQRV GH urQGLFH SDU �D�N�N�1 \ OD GH

ORV WuHUPLQRV GH urQGLFH LPSDU �D�Nb��N�1�
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KD SURGXFLGR XQD DOWHUDFLuRQ HQ HO RUGHQ GH ORV WuHUPLQRV�

����� 352326,&,u21� 8QD FRQGLFLuRQ QHFHVDULD \ VXnFLHQWH SDUD TXH XQD VXFHVLuRQ QXPuHULFD VHD

FRQYHUJHQWH HV TXH WRGDV VXV SDUFLDOHV VHDQ FRQYHUJHQWHV \ WHQJDQ HO PLVPR OurPLWH�

'HPRVWUDFLuRQ�

/D FRQGLFLuRQ HV QHFHVDULD� VHD �D
Q
� XQD VXFHVLuRQ FRQYHUJHQWH� WDO TXH OLP D
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 D \ VHD �D
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XQD SDUFLDO GH �DQ�Q�1� 'DGR � ! � DUELWUDULR� H[LVWH XQ 1� � 1 WDO TXH MDQ b DM � � SDUD WRGR

Q ! 1�� (Q SDUWLFXODU� VL N ! 1� HQWRQFHV QN w N ! 1� \� SRU OR WDQWR� MDQN b DM � �� FRQ OR TXH

D  OLP DQN �

/D FRQGLFLuRQ HV VXnFLHQWH� HYLGHQWH� \D TXH WRGD VXFHVLuRQ HV SDUFLDO GH HOOD PLVPD�

����� 2%6(59$&,u21� &RPR HV IuDFLO LQWXLU� OD SURSRVLFLuRQ DQWHULRU WLHQH XQD DSOLFDFLuRQ LQPHGLDWD \

PX\ HIHFWLYD� OD GHPRVWUDFLuRQ GH OD GLYHUJHQFLD GH XQD VXFHVLuRQ� HQ FDVR GH SRGHU HQFRQWUDU GRV SDUFLDOHV

GH OurPLWHV GLIHUHQWHV� R ELHQ� XQD SDUFLDO QR FRQYHUJHQWH� $Vur� SRU HMHPSOR� OD VXFHVLuRQ
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HV GLYHUJHQWH� \D TXH OD SDUFLDO GH VXV WuHUPLQRV SDUHV WLHQH OurPLWH �� PLHQWUDV TXH OD SDUFLDO GH ORV

WuHUPLQRV LPSDUHV WLHQH OurPLWH b�� 3HUR HVD QR HV OD uXQLFD LPSOLFDFLuRQ UHOHYDQWH GH OD SURSRVLFLuRQ

DQWHULRU� SHUPLWH UHODFLRQDU OD DFRWDFLuRQ GH XQD VXFHVLuRQ FRQ OD FRQYHUJHQFLD GH� DO PHQRV� XQD VXFHVLuRQ

SDUFLDO GH OD PLVPD� WDO FRPR HVWDEOHFH HO LPSRUWDQWH WHRUHPD TXH VLJXH�

����� 7(25(0$� �'H %RO]DQR�:HLHUVWUDVV SDUD VXFHVLRQHV�� 7RGD VXFHVLuRQ DFRWDGD WLHQH� DO PHQRV�

XQD VXFHVLuRQ SDUFLDO FRQYHUJHQWH�

'HPRVWUDFLuRQ�

6HD �DQ�Q�1 XQD VXFHVLuRQ DFRWDGD� FRQ HOOR� HO FRQMXQWR ;  IDQ  Q � 1J HV DFRWDGR� 6H WLHQHQ

HQWRQFHV GRV SRVLELOLGDGHV�

q VL ; HV nQLWR� OD VXFHVLuRQ WLHQH DOJXQD VXFHVLuRQ SDUFLDO FRQVWDQWH� OD FXDO VHUurD FRQYHUJHQWH�

q VL ; HV LQnQLWR� ; WLHQH XQ SXQWR GH DFXPXODFLuRQ [ �HQ YLUWXG GHO WHRUHPD �������� SRU

WDQWR� SDUD FDGD N � 1� OD EROD %�[� �
N
� FRQWLHQH LQnQLWRV SXQWRV GH ; �SURSRVLFLuRQ �������� 6L

QN  PLQIQ � 1  [Q � %�[� �
N
�J� OD VXFHVLuRQ �[QN�N�1 HV XQD SDUFLDO GH �[Q�Q�1� \D TXH OD

VXFHVLuRQ �QN�N�1 HVWuD FRQWUXurGD GH WDO PDQHUD TXH Q� � Q� � Q� � c c c� DGHPuDV� �[QN�N�1 WLHQH

OurPLWH [� \D TXH SDUD WRGR N � 1 VH WLHQH [QN � %�[� �
N
� \� SRU WDQWR� GDGR � ! � DUELWUDULR�

H[LVWH N�� 
�
�
� WDO TXH [QN � %�[� �
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�  %�[� ��� SDUD WRGR N ! N�� OR FXDO FRQFOX\H OD

GHPRVWUDFLuRQ GHO WHRUHPD�

����� 2%6(59$&,u21� /D GHPRVWUDFLuRQ GHO WHRUHPD DQWHULRU VH KD GHVDUUROODGR EDVuDQGRQRV HQ HO

WHRUHPD ������� UHFurSURFDPHQWH� HO WHRUHPD ������ SXHGH VHU GHPRVWUDGR D SDUWLU GHO DQWHULRU� (V SRU

HVWR TXH DPERV VH FRQRFHQ FRQ HO PLVPR QRPEUH� \D TXH VRQ GRV YHUVLRQHV GH XQD PLVPD SURSLHGDG�

2EVuHUYHVH WDPELuHQ TXH HO WHRUHPD DQWHULRU QR DnUPD QDGD HQ UHODFLuRQ FRQ OD FRLQFLGHQFLD GHO OurPLWH GH

ODV SRVLEOHV SDUFLDOHV FRQYHUJHQWHV GH XQD VXFHVLuRQ DFRWDGD� GH KHFKR� OD DFRWDFLuRQ QR EDVWD SDUD WDO

FRLQFLGHQFLD� HQ HIHFWR� FRQVLGuHUHVH OD VXFHVLuRQ �DQ�Qw�  ��� �� �� �� �� �� �� �� �� � � ��� GLFKD VXFHVLuRQ WLHQH

SDUFLDOHV FRQYHUJHQWHV KDFLD OurPLWHV GLIHUHQWHV� OLP D�Q  �� OLP D�Q��  �� OLP D�Q��  ��

����� '(),1,&,u21� �/urPLWHV GH RVFLODFLuRQ�� (Q RFDVLRQHV UHVXOWD FRQYHQLHQWH FRQRFHU� VL H[LVWHQ� HO

VXSUHPR R HO urQnPR GH WRGRV ORV OurPLWHV GH ODV VXFHVLRQHV SDUFLDOHV GH XQD VXFHVLuRQ GDGD� FXHVWLuRQ TXH

GD OXJDU D OD GHnQLFLuRQ GH OurPLWHV GH RVFLODFLuRQ GH XQD VXFHVLuRQ� TXH VH GHnQHQ D FRQWLQXDFLuRQ� 6HD

�DQ�Q�1� XQD VXFHVLuRQ DFRWDGD�

q VH GHQRPLQD OurPLWH VXSHULRU GH �DQ�� QRWDGR OLP VXS �DQ� R ELHQ OLP�DQ�� DO VXSUHPR� VL H[LVWH� GHO
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FRQMXQWR GH OurPLWHV GH WRGDV ODV SDUFLDOHV GH �DQ��

q VH GHQRPLQD OurPLWH LQIHULRU GH �D
Q
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�� DO urQnPR� VL H[LVWH� GHO

FRQMXQWR GH OurPLWHV GH WRGDV ODV SDUFLDOHV GH �DQ��

q 6L OD VXFHVLuRQ �DQ�
Q�1 QR HVWuD DFRWDGD� HO VXSUHPR \�R HO urQnPR GHO FRQMXQWR GH OurPLWHV GH ODV

SDUFLDOHV GH �D
Q
� SXHGH TXH QR H[LVWDQ� VLQ HPEDUJR� HV KDELWXDO FRQVLGHUDU WDPELuHQ HVWH FDVR� $Vur� VL

HO FRQMXQWR GH OurPLWHV SDUFLDOHV QR HVWuD DFRWDGR VXSHULRUPHQWH� VH HVFULEH OLP VXS �D
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�  ��� \ VL HO

FRQMXQWR GH OurPLWHV SDUFLDOHV QR HVWuD DFRWDGR LQIHULRUPHQWH� VH HVFULEH HQWRQFHV OLP LQI �DQ�  b��
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XQD VXFHVLuRQ DFRWDGD GH QuXPHURV UHDOHV� XQD FRQGLFLuRQ QHFHVDULD

\ VXnFLHQWH SDUD TXH OD VXFHVLuRQ �DQ� VHD FRQYHUJHQWH HV TXH VXV OurPLWHV GH RVFLODFLuRQ H[LVWDQ \ FRLQFLGDQ�

OLP VXS DQ  OLP LQI DQ  D�

FXPSOLuHQGRVH HQWRQFHV TXH OLP D
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/D FRQGLFLuRQ HV QHFHVDULD� VL OLP D
Q
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\ SRU WDQWR� OLP VXS DQ  OLP LQI DQ  D�

/D FRQGLFLuRQ HV VXnFLHQWH� VXSuRQJDVH TXH OLP VXSDQ  OLP LQI DQ  D� GDGR � ! � DUELWUDULR� OD

VXFHVLuRQ �D
Q
� QR SXHGH WHQHU PuDV TXH XQ QuXPHUR nQLWR GH WuHUPLQRV D

Q
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SHUR WDPSRFR SXHGH WHQHU PuDV TXH XQ QuXPHUR nQLWR GH WuHUPLQRV DQ � D b �� \D TXH D  OLP LQI DQ
�YuHDVH HO HMHUFLFLR ���� $Vur SXHV� SDUD FDGD � ! � VH FXPSOH D
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H[FHSWR SDUD XQ QuXPHUR nQLWR GH WuHUPLQRV� GH GRQGH SXHGH DnUPDUVH TXH OLP D
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����� (Q HVWH DSDUWDGR VH HVWXGLD XQD FXHVWLuRQ HVHQFLDO HQ $QuDOLVLV 0DWHPuDWLFR� OD UHJXODULGDG R

FRQGLFLuRQ GH &DXFK\� VH WUDWD GH XQD SURSLHGDG TXH SHUPLWH FDUDFWHUL]DU OD FRQYHUJHQFLD GH XQD VXFHVLuRQ

WHQLHQGR HQ FXHQWD uXQLFDPHQWH VX WuHUPLQR JHQHUDO� HV GHFLU� VLQ TXH DSDUH]FD UHIHUHQFLD DOJXQD DO

OurPLWH GH OD VXFHVLuRQ� 6H HVWXGLD WDPELuHQ XQD FDUDFWHUL]DFLuRQ HTXLYDOHQWH GHO D[LRPD � GHO FRQMXQWR 5�

GHQRPLQDGD FRPSOHWLWXG SRU VXFHVLRQHV� 3RU uXOWLPR� VH GHnQHQ ODV VXFHVLRQHV FRQWUDFWLYDV� VH FDUDFWHUL]D

VX FRQYHUJHQFLD \ VH YH XQD PHWRGRORJurD SDUD HO FuDOFXOR DSUR[LPDGR GH VX OurPLWH \ XQD DSOLFDFLuRQ D OD

REWHQFLuRQ GH DOJRULWPRV SDUD HO FuDOFXOR DSUR[LPDGR GH ODV UDurFHV GH GHWHUPLQDGDV HFXDFLRQHV�

����� '(),1,&,u21� �6XFHVLRQHV GH &DXFK\ R VXFHVLRQHV UHJXODUHV�� 6HD �D
Q
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Q�1

XQD VXFHVLuRQ GH

QuXPHURV UHDOHV� VH GLFH TXH GLFKD OD VXFHVLuRQ HV UHJXODU R GH &DXFK\ VL FXDOTXLHUD TXH VHD � ! �� H[LVWH

XQ QDWXUDO Q� � 1� WDO TXH�
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'H IRUPD HTXLYDOHQWH� OD FRQGLFLuRQ DQWHULRU SXHGH HVFULELUVH�

MDP b DQM � � SDUD WRGR P ! Q ! Q��

\ WDPELuHQ VH SXHGH H[SUHVDU DVur�

MDQ�N b DQM � � SDUD WRGR Q ! Q� \ SDUD WRGR N ! ��

'LFKR HQ WuHUPLQRV FRORTXLDOHV� XQD VXFHVLuRQ HV GH &DXFK\ VLHPSUH \ FXDQGR WHQJD XQD FROD FX\RV

WuHUPLQRV HVWuDQ WDQ FHUFD HQWUH HOORV FRPR VH TXLHUD�
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q /D VXFHVLuRQ ��b��Q�
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QR HV GH &DXFK\� \D TXH VLHPSUH TXH P \ Q WLHQHQ SDULGDG GLIHUHQWH� VH

FXPSOH M�b��P b �b��QM  �� FRQ OR TXH HVWDV GLIHUHQFLDV QR SXHGHQ KDFHUVH WDQ SHTXHaQDV FRPR VH

TXLHUD�

����� $ FRQWLQXDFLuRQ VH YHUuD TXH� WDO FRPR VH SXHGH LQWXLU D WUDYuHV GH ORV HMHPSORV DQWHULRUHV� OD

FRQGLFLuRQ GH &DXFK\ FDUDFWHUL]D ODV VXFHVLRQHV FRQYHUJHQWHV� (Q ODV SURSRVLFLRQHV TXH VLJXHQ VH HVWXGLD

OD UHODFLuRQ HQWUH UHJXODULGDG� DFRWDFLuRQ \ FRQYHUJHQFLD GH XQD VXFHVLuRQ HQ 5�

����� 352326,&,u21� 6L XQD VXFHVLuRQ GH QuXPHURV UHDOHV HV FRQYHUJHQWH� HQWRQFHV WDPELuHQ HV GH

&DXFK\�

'HPRVWUDFLuRQ�

6HD �D
Q
�
Q�1

XQD VXFHVLuRQ UHDO FRQYHUJHQWH� \ VHD D  OLP D
Q
� SRU GHnQLFLuRQ� GDGR � ! � DUELWUDULR�

H[LVWH XQ Q� � 1 WDO TXH MDQ b DM �
�

�
SDUD WRGR Q ! Q�� 6L WRPDPRV P�Q ! Q�� HQWRQFHV�

MDP b DQM � MDP b DM� MDb DQM �
�
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FRQ OR TXH OD VXFHVLuRQ HV GH &DXFK\�

����� 352326,&,u21� 6L XQD VXFHVLuRQ GH QuXPHURV UHDOHV HV GH &DXFK\� HQWRQFHV WDPELuHQ HV DFRWDGD�

'HPRVWUDFLuRQ�

6HD �DQ�
Q�1 XQD VXFHVLuRQ UHJXODU HQ 5� 3RU GHnQLFLuRQ� GDGR � ! � DUELWUDULR� H[LVWH XQ Q� � 1 WDO

TXH MD
P
b D

Q
M � � FXDOHVTXLHUD TXH VHDQ P�Q ! Q�� 6L WRPDPRV� SRU HMHPSOR� �  �� VH REWLHQH
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Q���M � MD
P
b D

Q���M � � SDUD WRGR P ! Q��

HV GHFLU� TXH VH FXPSOH MDPM � � � MDQ���M SDUD FXDOTXLHU P ! Q�� $KRUD� HV VXnFLHQWH FRQVLGHUDU

0  PD[IMD�M� MD�M� � � � � MDQ� M� � � MDQ���MJ ! ��

SDUD REWHQHU XQD FRWD GH OD VXFHVLuRQ� SXHVWR TXH HQWRQFHV VH FXPSOH MD
P
M �0 SDUD WRGR P � 1�

HV GHFLU� OD VXFHVLuRQ HV DFRWDGD�

����� 352326,&,u21� �&RPSOHWLWXG GH 5 SRU VXFHVLRQHV�� 6L XQD VXFHVLuRQ GH QuXPHURV UHDOHV HV GH

&DXFK\� HQWRQFHV WDPELuHQ HV FRQYHUJHQWH�

'HPRVWUDFLuRQ�

6HD �DQ�
Q�1 XQD VXFHVLuRQ GH &DXFK\ GH QuXPHURV UHDOHV� (Q YLUWXG GH OD SURSRVLFLuRQ DQWHULRU� OD

VXFHVLuRQ KD GH VHU DFRWDGD \� SRU WDQWR� HO WHRUHPD GH %RO]DQR�:HLHUVWUDVV �������� SHUPLWH DVHJXUDU
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TXH OD VXFHVLuRQ WLHQH XQD SDUFLDO FRQYHUJHQWH� VHD uHVWD� �DQN�N�1� 6L VH GHVLJQD D  OLP DQN � SXHGH

XWLOL]DUVH OD FRQGLFLuRQ GH &DXFK\ SDUD FRQFOXLU TXH D  OLP DQ� (Q HIHFWR� VL � ! � HV DUELWUDULR�

SXHVWR TXH D  OLP DQN � H[LVWH XQ QDWXUDO N� WDO TXH�

MDQN b DM �
�

�
� SDUD WRGR N ! N��

SHUR SRU RWUR ODGR� SXHVWR TXH OD VXFHVLuRQ �DQ�Q�1 HV GH &DXFK\� H[LVWH XQ Q� � 1 WDO TXH�

MDP b DQM �
�

�
SDUD WRGR P�Q ! Q��

)LMDQGR DKRUD N ! PD[IN�� Q�J \ UHFRUGDQGR TXH SRU GHnQLFLuRQ GH VXFHVLuRQ SDUFLDO VH FXPSOH
QN ! N� SDUD WRGR N � 1� UHVXOWD nQDOPHQWH TXH

MDQ b DM � MDQ b DQN M� MDQN b DM � �
�

�
 �� SDUD WRGR Q ! Q��

OR FXDO SUXHED TXH OLP DQ  D� HVWR HV� TXH OD VXFHVLuRQ HV FRQYHUJHQWH�

����� 2%6(59$&,u21� 5HXQLHQGR ORV UHVXOWDGRV GH ODV SURSRVLFLRQHV ����� \ ������ UHVXOWD OD

HTXLYDOHQFLD HQWUH FRQYHUJHQFLD \ UHJXODULGDG SDUD VXFHVLRQHV GH QuXPHURV UHDOHV� (VWR SHUPLWH HVWXGLDU

HO FRPSRUWDPLHQWR GH DOJXQDV VXFHVLRQHV� OR FXDO VH PXHVWUD D FRQWLQXDFLuRQ HQ ORV HMHPSORV TXH VLJXHQ�
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QR FXPSOH FRQ

ODV FRQGLFLRQHV GH OD GHnQLFLuRQ GDGD HQ ������

������ 2%6(59$&,u21� 4XHUHPRV FRPHQWDU XQD FXHVWLuRQ LPSRUWDQWH� HO HMHPSOR ����� SRGUurD LQGXFLU

D FUHHU TXH OD FRQGLFLuRQ GH &DXFK\ SDUD XQD VXFHVLuRQ �D
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� SXHGH VLPSOLnFDUVH H[LJLHQGR WDQ VROR TXH
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OD VXFHVLuRQ GH GLIHUHQFLDV MDQ�� b D
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VH HVWXGLD VX FRQYHUJHQFLD \ VH UHDOL]D XQD DFRWDFLuRQ GHO YDORU DEVROXWR GH OD GLIHUHQFLD HQWUH HO OurPLWH

\ HO WuHUPLQR Q�uHVLPR GH XQD VXFHVLuRQ FRQWUDFWLYD�

8QD VXFHVLuRQ QXPuHULFD �DQ�
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D SDUWLU GH ORV GRV SULPHURV WuHUPLQRV GH OD VXFHVLuRQ� OD VHJXQGD� D SDUWLU GH ORV GRV uXOWLPRV WuHUPLQRV

FDOFXODGRV HQ FDGD LWHUDFLuRQ�
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�� �� 6XFHVLRQHV QXPuHULFDV�

���� *8u,$ '( 5()(5(1&,$6 %,%/,2*5u$),&$6�

>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57� ,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�

/D HVWUXFWXUD GHO FDSurWXOR 6XFHVLRQHV� HV VHPHMDQWH D OD GHO SUHVHQWH FDSurWXOR� (PSLH]D GHnQLHQGR ODV

VXFHVLRQHV QXPuHULFDV� ODV RSHUDFLRQHV FRQ VXFHVLRQHV� HO OurPLWH GH XQD VXFHVLuRQ \ OD FROD GH XQD VXFHVLuRQ�

(O DSDUWDGR VLJXLHQWH WUDWD ORV WHRUHPDV VREUH OurPLWHV� DOJXQRV GH ORV FXDOHV VH SUHVHQWDQ HQ IRUPD GH

HMHUFLFLRV� 6H HVWXGLDQ D FRQWLQXDFLuRQ ODV VXFHVLRQHV PRQuRWRQDV� ODV VXFHVLRQHV SDUFLDOHV \ HO FULWHULR GH

&DXFK\� SDUD WHUPLQDU� VH HVWXGLDQ ODV VXFHVLRQHV SURSLDPHQWH GLYHUJHQWHV� GH IRUPD PX\ HVTXHPuDWLFD�

&RQWLHQH XQD FROHFFLuRQ GH HMHUFLFLRV� LQWHUHVDQWH \ YDULDGD�

>%X@ %85*26� -XDQ GH� &uDOFXOR ,QnQLWHVLPDO GH XQD YDULDEOH�

'H HVWD REUD H[FHOHQWH VH UHFRPLHQGD HVSHFLDOPHQWH OD OHFWXUD GHO FDSurWXOR �� DSDUWDGRV ���� ���� \

��� �uXOWLPD SDUWH�� GHGLFDGRV D ODV VXFHVLRQHV GH QuXPHURV UHDOHV� DXQ FXDQGR HO HQIRTXH DGRSWDGR HV

OLJHUDPHQWH GLVWLQWR DO TXH KHPRV SUHVHQWDGR DTXur� 6H UHFRPLHQGDQ DVLPLVPR ORV LQWHUHVDQWHV HMHUFLFLRV

UHVXHOWRV \ SURSXHVWRV�

>'L@ ',;0,(5� -� 0DWHPuDWLFDV *HQHUDOHV�

6L ELHQ HO FDSurWXOR �� GH HVWD REUD HVWuD GHGLFDGR EuDVLFDPHQWH D ORV OurPLWHV GH IXQFLRQHV� ORV SULPHURV

DSDUWDGRV GHO PLVPR VH GHGLFDQ D ODV VXFHVLRQHV QXPuHULFDV� (O WUDWDPLHQWR HV HVTXHPuDWLFR� SHUR EDVWDQWH

FRPSOHWR \ PX\ LQWHUHVDQWH�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

(O FDSurWXOR ,, GH HVWH WH[WR� /urPLWV GH VXFFHVVLRQV� VH FRUUHVSRQGH EuDVLFDPHQWH FRQ HO FRQWHQLGR GH

QXHVWUR FDSurWXOR �� DXQ FXDQGR HQ HO FDSurWXOR , \D VH KDQ WUDWDGR ODV VXFHVLRQHV GH QuXPHURV UDFLRQDOHV�

HO FRQFHSWR GH OurPLWH \ DOJXQDV SURSLHGDGHV HOHPHQWDOHV GH OD FRQYHUJHQFLD� (O FDSurWXOR HVWuD HVWUXFWXUDGR

HQ FXDWUR DSDUWDGRV� VXFHVLRQHV FRQYHUJHQWHV� SRWHQFLDV GH EDVH UHDO SRVLWLYD� LQnQLWRV H LQnQLWuHVLPRV�

VXFHVLRQHV SDUFLDOHV \ WHRUHPD GH %RO]DQR�:HLHUVWUDVV� +D\ TXH GHVWDFDU DVLPLVPR OD QRWD KLVWuRULFD DO

nQDO GHO FDSurWXOR \ ORV LQWHUHVDQWHV HMHUFLFLRV TXH FRQWLHQH�

>5X@ 58',1� :� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

'HO FDSurWXOR � GH HVWD REUD� 6XFHVLRQHV QXPuHULFDV \ VHULHV� ORV WUHV SULPHURV DSDUWDGRV VH GHVDUUROODQ HQ HO

PDUFR JHQHUDO GH XQ HVSDFLR PuHWULFR;� HOOR FRPSUHQGH ORV FRQFHSWRV EuDVLFRV GH VXFHVLRQHV �FRQYHUJHQFLD�

XQLFLGDG GHO OurPLWH� FRQYHUJHQFLD \ DFRWDFLuRQ� HWF��� ODV VXEVXFHVLRQHV \ VXV SURSLHGDGHV \� SRU uXOWLPR�

ODV VXFHVLRQHV GH &DXFK\� 6H HVWXGLDQ HQ 5 ORV OurPLWHV GH RVFLODFLuRQ \ DOJXQDV VXFHVLRQHV HVSHFLDOHV�

>6SY@ 63,9$.� 0� &DOFXOXV�

/D HVWUXFWXUD GH HVWD REUD HV EDVWDQWH GLIHUHQWH D OD KDELWXDO \� DVur� ODV VXFHVLRQHV VH WUDWDQ HQ HO

FDSurWXOR ��� 6XFHVLRQHV LQnQLWDV� WDPELuHQ HO WUDWDPLHQWR HV GLIHUHQWH� SXHVWR TXH SUHYLDPHQWH \D VH KDQ

WUDWDGR PXFKDV GH ODV FXHVWLRQHV UHODFLRQDGDV FRQ HO WHPD� &RPLHQ]D� SXHV� HO FDSurWXOR GHnQLHQGR ODV

VXFHVLRQHV FRQYHUJHQWHV� VH UHODFLRQD FRQ ODV IXQFLRQHV \ OXHJR VH GHnQHQ ODV VXFHVLRQHV PRQuRWRQDV \ VH

HVWDEOHFH HO WHRUHPD GH OD FRQYHUJHQFLD PRQuRWRQD� $ FRQWLQXDFLuRQ� WUDWD ODV VXFHVLRQHV SDUFLDOHV \ HO

WHRUHPD GH %RO]DQR�:HLHUVWUDVV� 6H HVWXGLDQ RWURV DVSHFWRV UHODFLRQDGRV HQ OD FROHFFLuRQ� PX\ FRPSOHWD�

GH LQWHUHVDQWHV HMHUFLFLRV TXH DFRPSDaQDQ HO WH[WR�
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(VWH FDSurWXOR HVWuD GHGLFDGR DO HVWXGLR GH ODV VHULHV QXPuHULFDV� HV GHFLU� ODV VXFHVLRQHV REWHQLGDV

PHGLDQWH DGLFLuRQ RUGHQDGD GH ORV WuHUPLQRV GH XQD VXFHVLuRQ GDGD� (O FDSurWXOR VH FHQWUD HQ HO HVWXGLR GH

ODV VHULHV GH QuXPHURV UHDOHV \� HQ HO uXOWLPR DSDUWDGR� VH HVWXGLDQ ODV VHULHV GH QuXPHURV FRPSOHMRV�

(Q HO DSDUWDGR ��� VH GHnQHQ ORV FRQFHSWRV EuDVLFRV \ OD WHUPLQRORJurD PuDV XWLOL]DGD KDELWXDOPHQWH�

VH HVWDEOHFH HO WHRUHPD GH &DXFK\ \ VH HVWXGLD OD VHULH JHRPuHWULFD� (Q HO DSDUWDGR ��� VH HVWXGLDQ ODV

SURSLHGDGHV TXH UHVXOWDQ GH OD FRQYHUJHQFLD GH XQD VHULH� FRQGLFLuRQ QHFHVDULD� VXPD \ SURGXFWR SRU XQ

HVFDODU \ ODV DVRFLDFLRQHV GH WuHUPLQRV�

(O DSDUWDGR ��� HVWuD GHGLFDGR DO HVWXGLR GH ODV VHULHV GH WuHUPLQRV SRVLWLYRV \ ORV FULWHULRV GH

FRQYHUJHQFLD HVSHFurnFRV GH GLFKDV VHULHV� $ FRQWLQXDFLuRQ� VH HVWXGLDQ ODV VHULHV DOWHUQDGDV� VH GLVFXWH VX

FRQYHUJHQFLD \ VH WUDWD OD PHWRGRORJurD JHQHUDO SDUD DSUR[LPDU OD VXPD GH XQD VHULH DOWHUQDGD�

(Q HO SDUWDGR ��� VH WUDWD OD FRQYHUJHQFLD DEVROXWD \ VX UHODFLuRQ FRQ OD FRQYHUJHQFLD RUGLQDULD� OD

FRQYHUJHQFLD FRQGLFLRQDO \ HO SURGXFWR GH VHULHV� 3RU uXOWLPR� HO DSDUWDGR ��� WUDWD EUHYHPHQWH GH ODV

VHULHV GH QuXPHURV FRPSOHMRV�
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����� /DV VHULHV VXUJHQ SDUD GDU UHVSXHVWD DO VLJXLHQWH SUREOHPD� JHQHUDOL]DU HO FRQFHSWR GH VXPD D XQ

QuXPHUR LQnQLWR GH WuHUPLQRV� 3DUD HPSH]DU� VH LQWX\H TXH HVWD FXHVWLuRQ QR HV WULYLDO� \D TXH FRQ VuROR

ODV SDODEUDV DQWHULRUHV VH LQFXUUH HQ XQ VLQVHQWLGR PDWHPuDWLFR H� LQFOXVR� nORVuRnFR� SXHVWR TXH QR SXHGH

GHnQLUVH XQD RSHUDFLuRQ TXH UHTXLHUD XQ QuXPHUR LQnQLWR GH SURFHVRV LQWHUPHGLRV� 3RU RWUD SDUWH� KDEUuD

TXH YHU TXuH SURSLHGDGHV WLHQH HO FRQFHSWR TXH VH TXLHUH GHnQLU� FRQFUHWDPHQWH HQ TXuH FRQGLFLRQHV SXHGH

DSOLFDUVH OD FRQPXWDWLYLGDG� OD DVRFLDWLYLGDG� HWF� TXH VH DSOLFD FRQ IDFLOLGDG HQ OD VXPD RUGLQDULD� 3DUD

LU HQWUDQGR HQ PDWHULD� QDGD PHMRU TXH XQRV HMHPSORV TXH QRV SHUPLWDQ LOXVWUDU OD VLWXDFLuRQ�

����� (-(03/2�
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FRQ OR FXDO GHEHUurD VHU $  �� 3HUR� SRU RWUR ODGR� VL DVRFLDPRV ORV WuHUPLQRV GRV D GRV� REVHUYDPRV

TXH VH GHEH FXPSOLU�
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� � c c c ! ��

(VWRV HMHPSORV SRQHQ GH PDQLnHVWR FODUDPHQWH OD QHFHVLGDG \ OD LPSRUWDQFLD GH IRUPDOL]DU GH

PDQHUD ULJXURVD \ SUHFLVD HO FRQFHSWR GH ?VXPD LQnQLWD�� DVur FRPR HO LQGXGDEOH LQWHUuHV GH HVWXGLDU

VXV SURSLHGDGHV� (VWH HV QXHVWUR REMHWLYR HQ HVWH FDSurWXOR� SDUD OR FXDO FRQWDUHPRV FRQ XQD D\XGD PX\

YDOLRVD FRPR HV OD WHRUurD GH VXFHVLRQHV GHVDUUROODGD HQ HO FDSurWXOR DQWHULRU�

����� '(),1,&,u21� �6HULHV GH QuXPHURV UHDOHV� 6HULHV FRQYHUJHQWHV�� 6HD �DQ�
Q�1

XQD VXFHVLuRQ GH

QuXPHURV UHDOHV� SRU DGLFLuRQ RUGHQDGD GH VXV WuHUPLQRV� SXHGH GHnQLUVH XQD QXHYD VXFHVLuRQ� QRWDGD �$Q��

GH OD VLJXLHQWH IRUPD�

$�  D�� $�  D� � D�� c c c $
Q
 D� � D� � c c c� D

Q
 

Q;

N �

D
N
� c c c

/D SDUHMD GH VXFHVLRQHV �DQ�� �$Q� VH GHQRPLQD VHULH DVRFLDGD D OD VXFHVLuRQ �DQ�� 3DUD FDGD Q � 1�

HO QuXPHUR UHDO DQ VH GHQRPLQD WuHUPLQR Q�uHVLPR GH OD VHULH �OR FXDO QR GHMD GH VHU XQ WDQWR FKRFDQWH�

\� HQWRQFHV� $
Q
VH GHQRPLQD VXPD SDUFLDO Q�uHVLPD GH OD VHULH� /D QRWDFLuRQ KDELWXDO SDUD GHVLJQDU XQD



��� &RQFHSWR GH VHULH� &RQYHUJHQFLD� ��

VHULH HV
;

Qw�

DQ� R VLPSOHPHQWH
3

DQ� (Q RWURV FDVRV VH HVFULEH
;
QwN

DQ VL HO FRQMXQWR GH urQGLFHV HPSLH]D

SRU HVH YDORU�

6L OD VXFHVLuRQ GH VXPDV SDUFLDOHV �$Q� HV FRQYHUJHQWH� HQWRQFHV VH GLFH TXH OD VXFHVLuRQ �DQ� HV VXPDEOH

\ TXH OD VHULH
3

DQ HV FRQYHUJHQWH� (Q FDVR FRQWUDULR� VH GLFH TXH OD VHULH HV GLYHUJHQWH� 6L
3

DQ HV XQD

VHULH FRQYHUJHQWH� HO OurPLWH GH OD VXFHVLuRQ �$Q� GH VXPDV SDUFLDOHV VH GHQRPLQD VXPD GH OD VHULH \ VH

HVFULEH OLP
Q���

$Q  

��;
Q �

DQ� /D GLIHUHQFLD 5S  OLP
Q���

$Q b

S;
Q �

DQ� VH GHQRPLQD UHVWR GH RUGHQ S GH OD

VHULH� 5HVXOWD HYLGHQWH TXH XQD VHULH HV FRQYHUJHQWH VL� \ VuROR VL� VH FXPSOH OLP
S���

5S  ��

����� (-(03/2�

�� /D VXFHVLuRQ ��b��Q�Qw� QR HV VXPDEOH� SXHVWR TXH OD VXFHVLuRQ GH VXPDV SDUFLDOHV �$Q� HV�

$�S  � \ $�S��  b� SDUD WRGR S � 1�

TXH QR HV FRQYHUJHQWH� GLFKR GH RWUR PRGR� OD ?VXPD LQnQLWD� � �b�� � �� �b��� �� c c c� QR H[LVWH�

�� /D VXFHVLuRQ �DQ�  

t
�

Q�Q� ��

u
Qw�

HV VXPDEOH� SXHVWR TXH SXHGH HVFULELUVH

DQ  
�

Q�Q� ��
 
�

Q
b

�

Q� �
� SDUD WRGR Q w �

\� SRU OR WDQWR� OD VXPD SDUFLDO Q�uHVLPD GH OD VHULH HV�
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Q

Q� �
�

FXPSOLuHQGRVH OLP
Q���

$Q  �� HV GHFLU� VH YHULnFD

��;
Q �

�

Q�Q� ��
 ��

����� (-(03/2� �/D VHULH JHRPuHWULFD�� 9DPRV D HVWXGLDU D FRQWLQXDFLuRQ XQD VHULH QXPuHULFD PX\

LPSRUWDQWH� GHQRPLQDGD VHULH JHRPuHWULFD� TXH VH XWLOLW]DUuD HQ DOJXQDV GHPRVWUDFLRQHV SRVWHULRUHV� 6HD

[ XQ QuXPHUR UHDO FXDOTXLHUD� OD VXFHVLuRQ GH SRWHQFLDV QDWXUDOHV GH [ HV� ��� [� [�� [�� � � � � [Q� � � ��� 6H

GHQRPLQD VHULH JHRPuHWULFD D OD VHULH DVRFLDGD D GLFKD VXFHVLuRQ� HVWR HV�
3

[
Q� FX\D VXPD SDUFLDO Q�uHVLPD

HV ;Q  � � [ � [
� � c c c � [

Q  

Q;
N �

[
N
� 6H WUDWD DKRUD GH HVWXGLDU OD FRQYHUJHQFLD GH HVWD VHULH� HQ

IXQFLuRQ GHO QuXPHUR UHDO [ FRQVLGHUDGR� 3DUD HOOR� HVFULEDPRV�

;Q  � � [� [
� � c c c� [

Q

[;Q  [� [
� � c c c� [

Q��
�

GH GRQGH VH REWLHQH ;Q b [;Q  � b [
Q�� HV GHFLU� ;Q  

�b [
Q��

�b [
� VL [ � �� &RQ HOOR� SXHGH

HVWXGLDUVH HO FDUuDFWHU GH OD VXFHVLuRQ �;Q�� VHJuXQ HO YDORU DEVROXWR GH [� (Q HIHFWR�

q VL M[M � �� HQWRQFHV OLP
Q��

[
Q��  �� GH PDQHUD TXH OLP;Q  

�

�b [
\� SRU WDQWR� OD VHULH JHRPuHWULFD

HV FRQYHUJHQWH�



�� �� 6HULHV QXPuHULFDV�

q VL M[M ! �� OD VXFHVLuRQ �;Q� QR HV FRQYHUJHQWH� SXHVWR TXH OLP
Q��

M[
Q��

M  ��

q VL [  �� HQWRQFHV ;Q  Q� SDUD FXDOTXLHU Q � 1� \ VX OurPLWH HV ���

q VL [  b�� VH FXPSOH ;�P  � \ ;�P��  �� SDUD WRGR P � 1� FRQ OR TXH OD VXFHVLuRQ �;Q� QR

HV FRQYHUJHQWH�

(Q UHVXPHQ� VH KD SUREDGR TXH GDGR [ � 5� VX VHULH JHRPuHWULFD DVRFLDGD
3

[
Q HV FRQYHUJHQWH VL� \

VRODPHQWH VL� M[M � �� FXPSOLuHQGRVH HQWRQFHV TXH OD VXPD GH GLFKD VHULH HV

��;

Q �

[
Q  

�

�b [
�

����� 2%6(59$&,u21� 9LVWDV ODV GHnQLFLRQHV EuDVLFDV UHVSHFWR D ODV VHULHV QXPuHULFDV \ HVWXGLDGRV

DOJXQRV HMHPSORV� VXUJH GH PRGR QDWXUDO XQ REMHWLYR LQPHGLDWR� LQYHVWLJDU TXuH FRQGLFLRQHV GHEHQ

FXPSOLUVH SDUD TXH XQD VHULH VHD FRQYHUJHQWH PHGLDQWH FULWHULRV TXH DIHFWHQ D OD VXFHVLuRQ GH SDUWLGD�

VLQ QHFHVLGDG GH FDOFXODU �OR FXDO SXHGH VHU GLIurFLO HQ QR SRFDV RFDVLRQHV� OD VXPD SDUFLDO Q�uHVLPD

GH OD VHULH� (PSH]DUHPRV SRU XQD FDUDFWHUL]DFLuRQ PX\ LPSRUWDQWH GH OD FRQYHUJHQFLD GH XQD VHULH�

LPSRUWDQFLD GH urQGROH PuDV ELHQ WHuRULFD �HVWR HV� PX\ uXWLO SDUD OD GHPRVWUDFLuRQ GH WHRUHPDV�� DuXQ

FXDQGR VX XWLOLGDG SUuDFWLFD SDUD HVWDEOHFHU HO FDUuDFWHU GH XQD GHWHUPLQDGD VHULH HV XQ WDQWR HVFDVD� VH

WUDWD GH OD GHQRPLQDGD FRQGLFLuRQ GH &DXFK\�

����� 352326,&,u21� �&RQGLFLuRQ GH &DXFK\�� 8QD FRQGLFLuRQ QHFHVDULD \ VXnFLHQWH SDUD TXH XQD VHULH

QXPuHULFD
3

DQ VHD FRQYHUJHQWH HV TXH� FXDOTXLHUD TXH VHD � ! �� H[LVWD XQ QuXPHUR Q� � 1� WDO TXH�

MDQ�� � DQ�� � c c c� DQ�SM � �� SDUD WRGR Q ! Q� \ SDUD WRGR S w ��

'HPRVWUDFLuRQ�

/D FRQYHUJHQFLD GH XQD VHULH HV� SRU GHnQLFLuRQ� OD FRQYHUJHQFLD GH OD VXFHVLuRQ GH ODV VXPDV SDUFLDOHV�

�$Q�� 5HFXuHUGHVH TXH� HQ 5� OD FRQYHUJHQFLD GH XQD VXFHVLuRQ HTXLYDOH D VX UHJXODULGDG R FRQGLFLuRQ

GH &DXFK\� GHnQLGD HQ ������ $Vur� HO KHFKR GH TXH �$Q� VHD FRQYHUJHQWH HTXLYDOH D TXH� GDGR � ! �

DUELWUDULR� H[LVWH Q� � 1� WDO TXH M$Pb$QM � �� SDUD WRGR P ! Q ! Q�� (VFULELHQGRP  Q�S� S w ��

VH WHQGUuD�

M$P b$QM  M�D� � D� � c c c� DQ � DQ�� � c c c� DQ�S�b �D� � D� � c c c� DQ�M  

 MDQ�� � DQ�� � c c c� DQ�SM�

5HHVFULELHQGR OD UHJXODULGDG GH �$Q� UHVXOWD OD FRQGLFLuRQ HQXQFLDGD�

����� (-(03/2� �/D VHULH DUPuRQLFD�� 9DPRV D DSOLFDU OD SURSRVLFLuRQ DQWHULRU DO HVWXGLR GH OD

GHQRPLQDGD VHULH DUPuRQLFD�
;

Qw�

�

Q
� FX\D GLYHUJHQFLD \D VH KD SUREDGR HQ ������� DXQ FXDQGR QR VH

KDEurD PHQFLRQDGR TXH VH WUDWDED GH XQD VHULH� (VFULELHQGR OD FRQGLFLuRQ GH &DXFK\ SDUD S  Q� UHVXOWD�

�
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FRQ OR TXH OD VHULH HV GLYHUJHQWH� SRU FXDQWR SDUD � � � � � �� QR VH FXPSOH OD FRQGLFLuRQ GH &DXFK\�

HVWR HV� VL � � � � � �� QR HV SRVLEOH HQFRQWUDU XQ Q� � 1 WDO TXH
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�

Q� �
�

�

Q� �
� c c c�

�

Q� S

nnnn �

�� SDUD WRGR Q ! Q� \ S w ��

����� 2%6(59$&,u21� &DEH GHVWDFDU SRU uXOWLPR XQD FRQVHFXHQFLD LPSRUWDQWH TXH UHVXOWD LQPHGLDWD�

PHQWH GH OD SURSRVLFLuRQ ����� \ HV OD VLJXLHQWH� VL �DQ� \ �EQ� VRQ GRV VXFHVLRQHV TXH GLnHUHQ uXQLFDPHQWH



��� 3URSLHGDGHV GH OD FRQYHUJHQFLD� ��

HQ XQ QuXPHUR nQLWR GH WuHUPLQRV� HQWRQFHV ODV VHULHV
3

DQ \
3

EQ WLHQHQ HO PLVPR FDUuDFWHU� HV GHFLU�

VRQ DPEDV FRQYHUJHQWHV R DPEDV GLYHUJHQWHV�

��� 3523,('$'(6 '( /$ &219(5*(1&,$�

����� (Q HO DSDUWDGR DQWHULRU VH KD YLVWR OD GHnQLFLuRQ GH VHULH QXPuHULFD \ VH KD FDUDFWHUL]DGR

VX FRQYHUJHQFLD FRQ OD FRQGLFLuRQ GH &DXFK\ �SURSRVLFLuRQ ������� (Q HVWH DSDUWDGR VH HVWXGLDQ ODV

FRQVHFXHQFLDV PuDV LPSRUWDQWHV TXH SXHGHQ GHGXFLUVH GH OD FRQYHUJHQFLD GH XQD VHULH� HQ SULPHU OXJDU�

OD FRQGLFLuRQ QHFHVDULD GH FRQYHUJHQFLD� TXH KDFH UHIHUHQFLD DO OurPLWH GH OD VXFHVLuRQ GH SDUWLGD� OH VLJXH

HO FULWHULR GH FRPSDUDFLuRQ� TXH HVWDEOHFH XQ FULWHULR GH FRQYHUJHQFLD GH XQD VHULH D SDUWLU GHO FDUuDFWHU

FRQRFLGR �FRQYHUJHQWH R GLYHUJHQWH� GH RWUD VHULH� D FRQWLQXDFLuRQ VH HVWXGLD OD UHODFLuRQ HQWUH RSHUDFLRQHV

DOJHEUDLFDV FRQ VHULHV \ FRQYHUJHQFLD \� SDUD WHUPLQDU� VH YH HO FRQFHSWR GH DVRFLDFLuRQ GH VHULHV�

����� 352326,&,u21� �&RQGLFLuRQ QHFHVDULD GH FRQYHUJHQFLD�� 6HD
3

DQ XQD VHULH QXPuHULFD� XQD

FRQGLFLuRQ QHFHVDULD SDUD TXH GLFKD VHULH VHD FRQYHUJHQWH HV TXH VH FXPSOD OLP
Q���

DQ  �� HVWR HV� TXH

OD VXFHVLuRQ �DQ� VHD XQ LQnQLWuHVLPR�

'HPRVWUDFLuRQ�

,QPHGLDWD� EDVWD WRPDU S  � HQ OD FRQGLFLuRQ GH &DXFK\� 7DPELuHQ SXHGH YHUVH GLUHFWDPHQWH

D SDUWLU GHO KHFKR VLJXLHQWH� SXHVWR TXH DQ  $Q b $Qb�� VH FXPSOH HQWRQFHV TXH OLP DQ  

OLP$Q b OLP$Qb�  ��

����� 2%6(59$&,u21�

q /D FRQGLFLuRQ QHFHVDULD GH FRQYHUJHQFLD TXH VH DFDED GH HVWDEOHFHU QR HV VXnFLHQWH� HQ HIHFWR� EDVWD

FRQVLGHUDU OD VHULH DUPuRQLFD
3

�

Q
� FX\D GLYHUJHQFLD \D KD VLGR HVWDEOHFLGD HQ ������ \� QR REVWDQWH�

GLFKD VHULH FXPSOH OD FRQGLFLuRQ QHFHVDULD GH FRQYHUJHQFLD� SXHVWR TXH VH YHULnFD OLP �

Q
 ��

q /D FRQGLFLuRQ QHFHVDULD HVWDEOHFLGD HQ ����� VH XWLOL]D D PHQXGR SDUD GHPRVWUDU OD GLYHUJHQFLD GH

XQD VHULH� DVur� SRU HMHPSOR� OD GLYHUJHQFLD GH OD VHULH
3
�b��Q YLVWD HQ HO HMHPSOR ������ SXHGH

HVWDEOHFHUVH DKRUD VLQ PuDV TXH YHU TXH TXH OD VXFHVLuRQ ��b��Q� QR WLHQH OurPLWH �� 2WUR WDQWR SXHGH

GHFLUVH GH OD VHULH JHRPuHWULFD
3

[
Q� FX\D GLYHUJHQFLD HQ HO FDVR HQ TXH M[M w � UHVXOWD DO QR FXPSOLUVH

OD FRQGLFLuRQ QHFHVDULD GH FRQYHUJHQFLD HVWDEOHFLGD HQ OD SURSRVLFLuRQ DQWHULRU�

����� 352326,&,u21� �&ULWHULR JHQHUDO GH FRPSDUDFLuRQ�� 6HD
3

DQ XQD VHULH QXPuHULFD� VH FXPSOHQ

HQWRQFHV ODV SURSLHGDGHV VLJXLHQWHV�

�� 6L
3

FQ HV XQD VHULH FRQYHUJHQWH \ H[LVWH Q� � 1 WDO TXH MDQM � FQ SDUD WRGR Q ! Q�� HQWRQFHV OD

VHULH
3

DQ WDPELuHQ HV FRQYHUJHQWH�

�� 6L
3

GQ HV XQD VHULH GLYHUJHQWH \ H[LVWH Q� � 1 WDO TXH DQ w GQ w � SDUD WRGR Q ! Q�� HQWRQFHV OD

VHULH
3

DQ WDPELuHQ HV GLYHUJHQWH�

'HPRVWUDFLuRQ�

�� /D KDUHPRV DSOLFDQGR OD FRQGLFLuRQ GH &DXFK\� &RPR TXH
3

FQ HV XQD VHULH FRQYHUJHQWH� GDGR XQ

� ! � DUELWUDULR� H[LVWH Q� w Q� WDO TXH

MFQ�� � FQ�� � c c c� FQ�SM  FQ�� � FQ�� � c c c� FQ�S � �� SDUD WRGR Q ! Q�� S w ��

7HQLHQGR HQ FXHQWD DKRUD OD KLSuRWHVLV� VH REWLHQH

MDQ�� � DQ�� � c c c� DQ�SM � MDQ��M� MDQ��M� c c c� MDQ�SM � FQ�� � FQ�� � c c c� FQ�S � ��

SDUD WRGR Q ! Q�� S w �� $Vur� SXHV� OD VHULH
3

DQ FXPSOH OD FRQGLFLuRQ GH &DXFK\ \� SRU WDQWR� HV



�� �� 6HULHV QXPuHULFDV�

FRQYHUJHQWH�

�� 2EVuHUYHVH DQWH WRGR TXH HO HQXQFLDGR SXHGH DSOLFDUVH uXQLFDPHQWH VL DQ w �� 3DUD HIHFWXDU OD

GHPRVWUDFLuRQ� VH SURFHGHUuD SRU UHGXFFLuRQ DO DEVXUGR� VL
3

DQ IXHUD FRQYHUJHQWH� DSOLFDQGR �� OR

VHUurD WDPELuHQ
3

GQ� OR FXDO HV XQD FRQWUDGLFFLuRQ FRQ OD KLSuRWHVLV VREUH HO FDUuDFWHU GH GLFKD VHULH�

����� (-(03/2�

�� /D VHULH
;
�b��Q VHQQ

�Q
HV FRQYHUJHQWH� SXHVWR TXH

nnn�b��Q VHQQ
�Q

nnn � �

�Q
 

t
�

�

uQ

� \ OD VHULH
3t�

�

uQ

HV XQD VHULH JHRPuHWULFD FRQYHUJHQWH�

�� /D VHULH
; �S

Q
HV GLYHUJHQWH� \D TXH

�S
Q
w �

Q
! �� SDUD WRGR Q w �� \ OD VHULH

; �

Q
HV GLYHUJHQWH

�VHULH DUPuRQLFD��

����� '(),1,&,u21� �2SHUDFLRQHV DOJHEUDLFDV FRQ VHULHV�� 6HDQ
3

DQ \
3

EQ GRV VHULHV QXPuHULFDV� GH

VXPDV SDUFLDOHV Q�uHVLPDV UHVSHFWLYDV $Q  D� � D� � c c c� DQ \ %Q  E� � E� � c c c� EQ� 6H GHnQHQ ODV

RSHUDFLRQHV VLJXLHQWHV�

�� 6XPD� 6H GHQRPLQD VHULH VXPD GH DPEDV D OD DVRFLDGD D OD VXFHVLuRQ VXPD �DQ � EQ�� HVWR HV� OD TXH

WLHQH SRU VXPD SDUFLDO Q�uHVLPD� 6Q  $Q �%Q� Q � 1�
�� 3URGXFWR SRU XQ HVFDODU� 'DGR w � 5� HV OD VHULH DVRFLDGD D OD VXFHVLuRQ �wDQ�� HV GHFLU� OD TXH WLHQH

FRPR VXPD SDUFLDO Q�uHVLPD� eQ  w$Q� Q � 1�
�� 3URGXFWR� 6H GHQRPLQD VHULH SURGXFWR GH ODV GRV VHULHV GDGDV D OD VHULH DVRFLDGD D OD VXFHVLuRQ �SQ�

GHnQLGD SRU�

SQ  D�EQ � D�EQb� � c c c� DQE�  

Q;
N �

DNEQbN� Q � 1�

HVWR HV� OD VHULH TXH WLHQH SRU VXPD SDUFLDO Q�uHVLPD�

3Q  $Q c%Q  S� � S� � c c c� SQ  

Q;
M �

�
M;

N �

DNEMbN

�
�

2EVuHUYHVH TXH HO SURFHGLPLHQWR PHGLDQWH HO FXDO VH KD GHnQLGR HO WuHUPLQR SQ UHFXHUGD HO PHFDQLVPR

GH PXOWLSOLFDFLuRQ GH SROLQRPLRV�

����� 352326,&,u21� 6HDQ
3

DQ \
3

EQ GRV VHULHV FRQYHUJHQWHV GH VXPDV UHVSHFWLYDV $ \ %� \ VHD

w � 5� HQWRQFHV� ODV VHULHV 3�DQ � EQ� \
3
�wDQ� VRQ FRQYHUJHQWHV \ GH VXPDV UHVSHFWLYDV $� % \

w$�

'HPRVWUDFLuRQ�

,QPHGLDWD� VLQ PuDV TXH DSOLFDU ODV SURSLHGDGHV FRUUHVSRQGLHQWHV YLVWDV HQ HO FDSurWXOR DQWHULRU D ODV

VXFHVLRQHV GH VXPDV SDUFLDOHV�

����� 2%6(59$&,u21� 1R VH KD HVWDEOHFLGR QDGD HQ OD SURSRVLFLuRQ DQWHULRU HQ UHODFLuRQ D OD VHULH

SURGXFWR� SUHFLVDPHQWH SRUTXH HVWD FXHVWLuRQ QR HV WDQ LPPHGLDWD SRU OR TXH UHVSHFWD D HVWH FDVR \ VH

YHUuD PuDV DGHODQWH� 3RU RWUD SDUWH� VH KDFH QRWDU TXH SRGUurD LQWHUHVDU FRQRFHU OD FRQYHUJHQFLD GH OD VHULH3
�DQEQ�� SHUR VX HVWXGLR QR UHVXOWD WDQ VHQFLOOR FRPR HO YLVWR SDUD OD VHULH VXPD� SXHVWR TXH OD VXPD

SDUFLDO Q�uHVLPD GH HVWD VHULH QR HV LJXDO DO SURGXFWR GH ODV UHVSHFWLYDV VXPDV SDUFLDOHV Q�uHVLPDV GH ODV

VHULHV
3

DQ \
3

EQ� \D TXH D�E�� D�E�� c c c� DQEQ � �D�� D�� c c c� DQ��E�� E�� c c c� EQ�� (VWH WLSR

GH VHULHV VH HVWXGLDQ HQ HO DSDUWDGR ����



��� 6HULHV GH WuHUPLQRV SRVLWLYRV� ��

����� '(),1,&,u21� �$VRFLDFLuRQ GH VHULHV�� 6HD
3

DQ XQD VHULH QXPuHULFD \ VHD �QM�M�1 XQD

VXFHVLuRQ HVWULFWDPHQWH FUHFLHQWH GH QuXPHURV QDWXUDOHV� SXHGH FRQVLGHUDUVH HQWRQFHV OD VXFHVLuRQ GHnQLGD

PHGLDQWH

E�  D� � D� � c c c� DQ� � E�  DQ��� � DQ��� � c c c� DQ� � c c c EM  DQMb��� � DQMb��� � c c c� DQM
� c c c

(Q HVWDV FRQGLFLRQHV� OD VHULH
3

EM VH GLFH TXH HV XQD DVRFLDFLuRQ GH OD VHULH
3

DQ� (Q OD SURSRVLFLuRQ TXH

VLJXH VH HVWXGLD OD UHODFLuRQ HQWUH OD FRQYHUJHQFLD GH DPEDV VHULHV�

������ 352326,&,u21� 6HD
3

DQ XQD VHULH FRQYHUJHQWH GH VXPD $ \ VHD
3

EM XQD DVRFLDFLuRQ GH3
DQ� VH FXPSOH HQWRQFHV TXH

3
EM HV XQD VHULH FRQYHUJHQWH \ GH OD PLVPD VXPD�

'HPRVWUDFLuRQ�

/DV VXPDV SDUFLDOHV %M FXPSOHQ�

%M  E� � c c c� EM  �D� � D� � c c c� DQ�� � c c c� �DQMb��� � DQMb��� � c c c� DQM
�  $QM

FRQ OR TXH OD VXFHVLuRQ �%M� HV XQD VXFHVLuRQ SDUFLDO GH �$Q�� 3XHVWR TXH �$Q� HV FRQYHUJHQWH� WRGDV

VXV SDUFLDOHV OR VRQ WDPELuHQ \ DO PLVPR OurPLWH� HVWR HV� OD VHULH
3

EM HV FRQYHUJHQWH \ GH VXPD $�

������ 2%6(59$&,u21�

q /D SURSRVLFLuRQ DQWHULRU HV XQD JHQHUDOL]DFLuRQ GH OD SURSLHGDG DVRFLDWLYD GH OD VXPD SDUD ODV VHULHV�

1R REVWDQWH� GHEH WHQHUVH PX\ SUHVHQWH TXH QR VH SXHGH DnUPDU XQ HQXQFLDGR UHFurSURFR SDUD GLVRFLDU

XQD VHULH� HV GHFLU �PDQWHQLHQGR QRWDFLRQHV GH DQWHV�� VL
3

EM HV XQD DVRFLDFLuRQ FRQYHUJHQWH GH
3

DQ�

QR VH SXHGH DnUPDU QDGD VREUH OD FRQYHUJHQFLD GH
3

DQ� /D UD]uRQ HV FRQRFLGD� XQD VXFHVLuRQ QR

FRQYHUJHQWH SXHGH WHQHU XQD SDUFLDO FRQYHUJHQWH� $Vur� SRU HMHPSOR� OD VHULH
;

Qw�

DQ  
;

Qw�

� c �b��Q

SXHGH DVRFLDUVH WRPDQGR OD VXFHVLuRQ GH QDWXUDOHV LPSDUHV QM  ��M � ��M�1� FRQ HOOR UHVXOWD EM  �

SDUD WRGR M � 1� OD VHULH
3

EM HV FRQYHUJHQWH \� VLQ HPEDUJR�
3

DQ QR OR HV �QR FXPSOH OD FRQGLFLuRQ

QHFHVDULD��

q 'HEH KDFHUVH QRWDU TXH QR H[LVWH XQ UHVXOWDGR DQuDORJR SDUD OD SURSLHGDG FRQPXWDWLYD� HO FXDO VuROR

VH REWLHQH EDMR FLHUWDV UHVWULFFLRQHV� HVWR VHUuD HVWXGLDGR HQ HO DSDUWDGR ����

��� 6(5,(6 '( 7u(50,126 326,7,926�

����� '(),1,&,u21� �6HULH GH WuHUPLQRV SRVLWLYRV�� (Q HVWH DSDUWDGR VH HVWXGLD XQ WLSR SDUWLFXODU \

PX\ LPSRUWDQWH GH VHULHV QXPuHULFDV GHQRPLQDGDV GH WuHUPLQRV SRVLWLYRV� FDEH GHVWDFDU TXH� SDUD HVWDV

VHULHV QXPuHULFDV� H[LVWH XQ JUDQ QuXPHUR GH FULWHULRV GH FRQYHUJHQFLD HVSHFurnFRV SDUD ODV PLVPDV�

q 8QD VHULH QXPuHULFD
3

DQ VH GLFH TXH HV XQD VHULH GH WuHUPLQRV SRVLWLYRV VL ORV WuHUPLQRV GH OD VXFHVLuRQ

�DQ�Q�1 FXPSOHQ OD FRQGLFLuRQ� DQ w � SDUD WRGR Q � 1� 3RU RWUD SDUWH� OD VXFHVLuRQ �$Q� GH ODV

VXPDV SDUFLDOHV Q�uHVLPDV WDPELuHQ FXPSOH $Q w � SDUD WRGR Q � 1�

q 2EVuHUYHVH TXH� HQ HVWH FDVR� OD VXFHVLuRQ GH VXPDV SDUFLDOHV �$Q� HV PRQuRWRQD FUHFLHQWH� \D TXH VH

FXPSOH $Q b$Qb�  DQ w �� HV GHFLU� $Q w $Qb� SDUD WRGR Q � 1�

����� (-(03/2� �6HULHV GH 5LHPDQQ R VHULHV DUPuRQLFDV JHQHUDOL]DGDV�� 6HD m XQ QuXPHUR UHDO

SRVLWLYR HVWULFWR� HVWR HV� m ! �� VH GHQRPLQDQ VHULHV DUPuRQLFDV JHQHUDOL]DGDV R GH 5LHPDQQ� ODV VHULHV
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QXPuHULFDV DVRFLDGDV D OD VXFHVLuRQ

t
�

Qm

u
Qw�

� (O HVWXGLR GH OD FRQYHUJHQFLD GH HVWDV VHULHV GHEH KDFHUVH�

OuRJLFDPHQWH� HQ IXQFLuRQ GH ORV YDORUHV GH m� $Vur SXHV�

q VL m  �� HVWH FDVR \D VH KD HVWXGLDGR SXHV QR HV PuDV TXH OD VHULH DUPuRQLFD� GH OD FXDO VH VDEH TXH

HV GLYHUJHQWH�

q VL � � m � �� HO FULWHULR GH FRPSDUDFLuRQ SHUPLWH FRQFOXLU TXH OD VHULH
; �

Qm
HV GLYHUJHQWH� SXHVWR

TXH�
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Q
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Qm
SDUD WRGR Q w ��
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GH PRGR TXH �+Q� HV XQD VXFHVLuRQ FUHFLHQWH� FRQ OR FXDO VHUuD VXnFLHQWH GHPRVWUDU TXH WLHQH XQD

SDUFLDO FRQYHUJHQWH SDUD SRGHU DVHJXUDU TXH HV FRQYHUJHQWH� &RQVLGuHUHVH� SXHV� OD SDUFLDO GDGD SRU�
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$O VHU m ! �� VH WLHQH � � ��bm � �� FRQ OR TXH �+�Q��b�� HVWuD PD\RUDGD SRU OD VXPD SDUFLDO Q�uHVLPD

GH XQD VHULH JHRPuHWULFD FRQYHUJHQWH \� HQ FRQVHFXHQFLD� �+�Q��b�� HV FRQYHUJHQWH�

$ FRQWLQXDFLuRQ VH DERUGD HO HVWXGLR GH ODV SURSLHGDGHV GH ODV VHULHV GH WuHUPLQRV SRVLWLYRV \ VH

FDUDFWHUL]D VX FRQYHUJHQFLD�

����� 352326,&,u21� 8QD FRQGLFLuRQ QHFHVDULD \ VXnFLHQWH SDUD TXH XQD VHULH GH WuHUPLQRV SRVLWLYRV

VHD FRQYHUJHQWH HV TXH OD VXFHVLuRQ GH VXPDV SDUFLDOHV VHD DFRWDGD VXSHULRUPHQWH�

'HPRVWUDFLuRQ�

4XH OD FRQGLFLuRQ HV QHFHVDULD HV HYLGHQWH� SXHVWR TXH WRGD VXFHVLuRQ FRQYHUJHQWH HV DFRWDGD

�SURSRVLFLuRQ ������� 4XH OD FRQGLFLuRQ HV VXnFLHQWH WDPELuHQ HV LQPHGLDWR� SRU FXDQWR VL OD VXFHVLuRQ

GH VXPDV SDUFLDOHV HV DFRWDGD VXSHULRUPHQWH� DO VHU PRQuRWRQD FUHFLHQWH� VHUuD FRQYHUJHQWH� HQ YLUWXG

GHO WHRUHPD GH OD FRQYHUJHQFLD PRQuRWRQD �������� DGHPuDV� VH FXPSOH TXH OD VXPD GH OD VHULH HV HO

VXSUHPR GHO FRQMXQWR GH VXPDV SDUFLDOHV�

����� 352326,&,u21� �&ULWHULR GH FRPSDUDFLuRQ SRU SDVR DO OurPLWH�� 6HDQ
3

DQ \
3

EQ GRV VHULHV

QXPuHULFDV GH WuHUPLQRV SRVLWLYRV� WDOHV TXH H[LVWH HO OurPLWH OLP
Q���

DQ

EQ

 / � 5� VH FXPSOHQ HQWRQFHV ODV

SURSLHGDGHV VLJXLHQWHV�

�� VL � � / � ��� ODV GRV VHULHV WLHQHQ HO PLVPR FDUDFWHU� HVWR HV� VRQ DPEDV FRQYHUJHQWHV R DPEDV

GLYHUJHQWHV�

�� VL /  � \ OD VHULH
3

E
Q
HV FRQYHUJHQWH� HQWRQFHV OD VHULH

3
D
Q
HV WDPELuHQ FRQYHUJHQWH�

�� VL /  �� \ OD VHULH
3

E
Q
HV GLYHUJHQWH� HQWRQFHV OD VHULH

3
D
Q
HV WDPELuHQ GLYHUJHQWH�

'HPRVWUDFLuRQ�
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! �� H[LVWH XQ Q� � 1 WDO TXH
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�
SDUD WRGR Q ! Q�� HV GHFLU�
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DQ

EQ

�
�/

�
SDUD WRGR Q ! Q�� R OR TXH HV OR PLVPR

EQ �
�

/
DQ \ DQ �

�/

�
EQ SDUD WRGR Q ! Q��

$SOLFDQGR nQDOPHQWH HO FULWHULR JHQHUDO GH FRPSDUDFLuRQ ������ VH FRPSOHWD HO UD]RQDPLHQWR�

�� 6L /  �� HQWRQFHV GDGR �  �� H[LVWH Q� � 1 WDO TXH

nnnnDQ
EQ

nnnn � � SDUD WRGR Q ! Q�� HV GHFLU�

DQ � EQ SDUD WRGR Q ! Q�� $SOLFDQGR HO FULWHULR JHQHUDO GH FRPSDUDFLuRQ UHVXOWD LQPHGLDWDPHQWH OD

FRQFOXVLuRQ�

�� 6L /  ��� GDGR �  �� H[LVWH Q� � 1 WDO TXH�
nnnn EQ
DQ

nnnn � � SDUD WRGR Q ! Q�� HV GHFLU� EQ � DQ SDUD

WRGR Q ! Q�� \ VH DFDED FRPR DQWHV�

����� &252/$5,2� 6HDQ �DQ� \ �EQ� GRV LQnQLWuHVLPRV WDOHV TXH DQ� EQ w � SDUD WRGR Q � 1� VH

FXPSOHQ HQWRQFHV ODV SURSLHGDGHV VLJXLHQWHV�

�� VL �DQ� \ �EQ� VRQ LQnQLWuHVLPRV HTXLYDOHQWHV R GHO PLVPR RUGHQ �YuHDVH �������� ODV VHULHV QXPuHULFDV3
DQ \

3
EQ WLHQHQ HO PLVPR FDUDFWHU�

�� VL DQ ~ EQ� HV GHFLU� �DQ� HV XQ LQnQLWuHVLPR GH RUGHQ VXSHULRU D �EQ� \ OD VHULH
3

EQ HV FRQYHUJHQWH�

HQWRQFHV OD VHULH
3

DQ WDPELuHQ HV FRQYHUJHQWH�

�� VL EQ ~ DQ \ OD VHULH
3

EQ HV GLYHUJHQWH� HQWRQFHV OD VHULH
3

DQ HV WDPELuHQ GLYHUJHQWH�

'HPRVWUDFLuRQ�

(YLGHQWH�

����� (-(03/2� 9DPRV D SUREDU OD FRQYHUJHQFLD GH OD VHULH QXPuHULFD
; �

S
�Q� �S

�Q� � �Q� � �
DSOLFDQGR

HO FULWHULR GH FRPSDUDFLuRQ SRU SDVR DO OurPLWH FRQ XQD VHULH FX\D FRQYHUJHQFLD HV FRQRFLGD� OD VHULH
3 �

Q�
�

VH REWLHQH

/  OLP
Q��

�
S
�Q� �S

�Q� � �Q� � �
�

Q�

 OLP
Q��

�
S
�Q� � Q�S

�Q� � �Q� � �
 �
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FRQ OR TXH OD VHULH GDGD WLHQH HO PLVPR FDUuDFWHU TXH OD GHO GHQRPLQDGRU \� SRU WDQWR� HV FRQYHUJHQWH�

/D DSOLFDFLuRQ TXH VH DFDED GH KDFHU GH OD SURSRVLFLuRQ ������ HQ OD FXDO VH FRPSDUD XQD VHULH GDGD FRQ

XQD VHULH DUPuRQLFD FRQYHQLHQWH� HV PX\ KDELWXDO� HV PuDV� GLFKD FRPSDUDFLuRQ GD OXJDU D XQ LPSRUWDQWH

FULWHULR GH FRQYHUJHQFLD TXH VH HVWXGLD D FRQWLQXDFLuRQ�

����� 352326,&,u21� �&ULWHULR GH 3ULQJVKHLP�� 6HD
3

DQ XQD VHULH GH WuHUPLQRV SRVLWLYRV� VL H[LVWH

XQ QuXPHUR UHDO n ! � WDO TXH H[LVWH HO OLPLWH OLPQ�� Q
n
DQ  /3 � 5� VH FXPSOHQ ODV SURSLHGDGHV

VLJXLHQWHV�

�� VL /3 � 5 \ /3 � �� HQWRQFHV
VL � � n � �� OD VHULH 3DQ HV GLYHUJHQWH�

VL n ! �� OD VHULH
3

DQ HV FRQYHUJHQWH�

�� VL /3  � \ n ! �� OD VHULH
3

DQ HV FRQYHUJHQWH�



�� �� 6HULHV QXPuHULFDV�

�� VL /3  �� \ � � n � �� OD VHULH
3

DQ HV GLYHUJHQWH�

'HPRVWUDFLuRQ�

(V LQPHGLDWD� WHQLHQGR HQ FXHQWD TXH QnDQ  
DQ

� Qn
\ DSOLFDQGR HQWRQFHV HO FULWHULR GH FRPSDUDFLuRQ

SRU SDVR DO OurPLWH �SURSRVLFLuRQ ������ FRQ VHULHV GH 5LHPDQQ� YLVWDV HQ HO HMHPSOR ������

����� (-(03/2�

�� /D FRQYHUJHQFLD GH OD VHULH YLVWD HQ HO HMHPSOR ����� HV DKRUD LQPHGLDWD DSOLFDQGR HO FULWHULR GH

3ULQVJKHLP FRQ n  ��

�� &RQVLGuHUHVH OD VHULH�
; �

S
�Qb �S

�Q� b �Q� �
� VL VH FDOFXOD HO OurPLWH�

/3  OLP
Q��

Qn
�
S
�Qb �S

�Q� b �Q� �
 OLP

Q��
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S
� Q
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S
� Q
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�

VH REVHUYD TXH VL n  �� HQWRQFHV /3  
�
S
�S
�
� �� FRQ OR TXH OD VHULH FRQVLGHUDGD HV GLYHUJHQWH�

1uRWHVH TXH n  � HV HO uXQLFR YDORU WDO TXH HO OurPLWH DQWHULRU HV nQLWR \ QR QXOR�

����� 352326,&,u21� �&ULWHULR GH OD UDur] R GH &DXFK\�� 6HD
3

DQ XQD VHULH GH WuHUPLQRV SRVLWLYRV� VL

H[LVWH HO OurPLWH OLP
Q���

Q

S
DQ  /5 � 5� HQWRQFHV VH FXPSOH�

�� VL /5 ! �� OD VHULH
3

DQ HV GLYHUJHQWH�

�� VL /5 � �� OD VHULH
3

DQ HV FRQYHUJHQWH�

�� VL /5  �� HO FULWHULR QR SHUPLWH DnUPDU QDGD VREUH HO FDUuDFWHU GH OD VHULH
3

DQ�

'HPRVWUDFLuRQ�

�� 6XSRQJDPRV TXH /5 ! �� SRU GHnQLFLuRQ GH OurPLWH GH XQD VXFHVLuRQ� H[LVWH HQWRQFHV XQ QuXPHUR QDWXUDO

Q� WDO TXH Q

S
DQ ! �� SDUD WRGR Q ! Q�� HQ FRQVHFXHQFLD� GHEH FXPSOLUVH DQ ! � SDUD WRGR Q w Q��

GH PRGR TXH OLP DQ � � \ QR VH FXPSOH OD FRQGLFLuRQ QHFHVDULD GH FRQYHUJHQFLD�
�� 6L /5 � � H[LVWH XQ QuXPHUR UHDO U WDO TXH /5 � U � �� FRQ OR TXH H[LVWH XQ QDWXUDO Q� WDO TXH

Q

S
DQ � U SDUD WRGR Q ! Q�� HV GHFLU� DQ � UQ SDUD WRGR Q w Q�� $SOLFDQGR DKRUD HO FULWHULR JHQHUDO

GH FRPSDUDFLuRQ� OD VHULH
3

DQ GHEH VHU FRQYHUJHQWH� SXHV� DO VHU U � �� GLFKD VHULH HVWuD PD\RUDGD

SRU XQD VHULH JHRPuHWULFD FRQYHUJHQWH�

�� 3DUD YHU TXH� HQ HVWH FDVR� HO FULWHULR QR GHFLGH� EDVWD REVHUYDU TXH� VLHQGR OD VHULH
3 �

Q
GLYHUJHQWH

\ OD VHULH
3 �

Q�
FRQYHUJHQWH� HQ DPERV FDVRV VH REWLHQH /5  ��

������ (-(03/2� /D VHULH
3t Q

�Q� �

uQ
HV FRQYHUJHQWH� \D TXH� DSOLFDQGR HO FULWHULR GH OD UDur]�

UHVXOWD /5  OLP
Q���
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Q

�Q� �

uQu� Q
 OLP

Q���

Q

�Q� �
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������ 352326,&,u21� �&ULWHULR GHO FRFLHQWH R GH '
$OHPEHUW�� 6HD
3

DQ XQD VHULH GH WuHUPLQRV

SRVLWLYRV� VL H[LVWH HO OurPLWH OLP
Q���

DQ��

DQ
 /& � 5� VH FXPSOH HQWRQFHV�

�� VL /& ! �� OD VHULH
3

DQ HV GLYHUJHQWH�



��� 6HULHV GH WuHUPLQRV SRVLWLYRV� ��

�� VL /& � �� OD VHULH
3

DQ HV FRQYHUJHQWH�

�� VL /&  �� HO FULWHULR QR SHUPLWH DnUPDU QDGD VREUH HO FDUuDFWHU GH OD VHULH
3

DQ�

'HPRVWUDFLuRQ�

,QPHGLDWD� WHQLHQGR HQ FXHQWD OD SURSRVLFLuRQ DQWHULRU \ HO FRURODULR ������� VHJuXQ HO FXDO� VL

/&  OLP
Q���

DQ��

DQ
� HQWRQFHV VH FXPSOH WDPELuHQ TXH /&  OLP

Q���

Q

S
DQ�

������ (-(03/2� /D VHULH
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Q
HV GLYHUJHQWH� SXHVWR TXH� HQ YLUWXG GHO FULWHULR GHO FRFLHQWH� UHVXOWD

/&  OLP
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&XDQGR HO FULWHULR GHO FRFLHQWH QR SHUPLWH GHFLGLU VREUH HO FDUuDFWHU GH XQD GHWHUPLQDGD VHULH \� SRU

OR WDQWR� WDPSRFR OR SHUPLWH OD DSOLFDFLuRQ GHO FULWHULR GH OD UDur]� SXHGH VHU uXWLO DSOLFDU HO GHQRPLQDGR

FULWHULR GH 5DDEH� TXH VH HVWDEOHFH HQ OD SURSRVLFLuRQ TXH VLJXH�

������ 352326,&,u21� �&ULWHULR GH 5DDEH�� 6HD
3

DQ XQD VHULH GH WuHUPLQRV SRVLWLYRV WDO TXH H[LVWH

HO OurPLWH /U  OLPQ�� Q

t
�b

DQ��

DQ

u
� 5� HQWRQFHV VH FXPSOH�

�� VL /U ! �� OD VHULH
3

DQ HV FRQYHUJHQWH�

�� VL /U � �� OD VHULH
3

DQ HV GLYHUJHQWH�

�� VL /U  �� HO FULWHULR QR SHUPLWH GHFLGLU�

'HPRVWUDFLuRQ�

�� 6XSRQJDPRV TXH H[LVWH /U \ TXH /U ! �� GDGR N ! � DUELWUDULR� H[LVWH XQ QDWXUDO Q� � 1 WDO TXH

Q

t
�b

DQ��

DQ

u
! � � N SDUD WRGR Q ! Q��

HV GHFLU�

�Qb ��DQ b QDQ�� ! NDQ SDUD WRGR Q ! Q��

(VFULEDPRV XQDV FXDQWDV GH HVWDV GHVLJXDOGDGHV�

Q�DQ��� b �Q� � ��DQ��� ! NDQ���

�Q� � ��DQ��� b �Q� � ��DQ��� ! NDQ���

�Q� � ��DQ��� b �Q� � ��DQ��� ! NDQ���

� � �

�Q� � Sb ��DQ��S b �Q� � S�DQ��S�� ! NDQ��S�

GRQGH S � 1� VXPuDQGRODV� VH REWLHQH

Q�DQ��� ! Q�DQ��� b �Q� � S�DQ��S�� ! N�DQ��� � c c c� DQ��S�

SDUD WRGR S � 1� HV GHFLU�

DQ��� � c c c� DQ��S �
Q�

N
DQ��� SDUD WRGR S � 1�
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&RQ HOOR� VH KD SUREDGR TXH OD VXFHVLuRQ GH VXPDV SDUFLDOHV HV DFRWDGD VXSHULRUPHQWH \� SRU OR WDQWR�

HQ YLUWXG GH OD SURSRVLFLuRQ ������ OD VHULH HV FRQYHUJHQWH�

�� 6L /U � �� H[LVWH XQ QDWXUDO Q� WDO TXH Q
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�Qb ��DQ b QDQ�� � � SDUD WRGR Q ! Q� �� �Qb ��DQ � QDQ�� SDUD WRGR Q ! Q��

HVWR HV� OD VXFHVLuRQ ��Qb��DQ� HV HVWULFWDPHQWH FUHFLHQWH \� HQ FRQVHFXHQFLD� VH WLHQH OLP
Q���

�Qb��DQ  

[ � 5� FRQ [� �� $SOLFDQGR nQDOPHQWH HO FULWHULR GH 3ULQJVKHLP� UHVXOWD OD GLYHUJHQFLD GH OD VHULH3
DQ�

������ (-(03/2� (V VDELGR TXH OD VHULH
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HV FRQYHUJHQWH� QR REVWDQWH� VL VH DSOLFD D GLFKD VHULH HO

FULWHULR GHO FRFLHQWH� VH WLHQH OLP
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FRQ OR TXH QR VH SXHGH DnUPDU QDGD VREUH HO FDUuDFWHU GH OD VHULH� SRU DSOLFDFLuRQ GHO FULWHULR GHO FRFLHQWH

QL SRU HO FULWHULR GH OD UDur]� &DOFXOHPRV DKRUD HO OurPLWH�
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VHULHV DOWHUQDGDV� HV SRVLEOH REWHQHU XQD DFRWDFLuRQ PX\ VHQFLOOD� HQ IXQFLuRQ GHO WuHUPLQR JHQHUDO GH OD

VHULH� WDO FRPR VH H[SRQH HQ OD SURSRVLFLuRQ TXH VLJXH�

����� 352326,&,u21� 6HD �DQ� XQD VXFHVLuRQ TXH FXPSOH ODV FRQGLFLRQHV GHO FULWHULR GH /HLEQL]� VH

FXPSOH HQWRQFHV� nnnnn

��;

N �

�b��NDN b

Q;

N �

�b��NDN

nnnnn � DQ�� SDUD WRGR Q � 1�

'HPRVWUDFLuRQ�

$O FXPSOLU ODV KLSuRWHVLV GHO FULWHULR GH /HLEQL]� ODV VHULHV DOWHUQDGDV GHnQLGDV HQ ����� VRQ

FRQYHUJHQWHV� DVLPLVPR� OD GHPRVWUDFLuRQ GH GLFKR FULWHULR PXHVWUD TXH OD VXPD GH OD VHULH DOWHUQDGD3
�b��QDQ HV PD\RU R LJXDO TXH FXDOTXLHU VXPD SDUFLDO GH urQGLFH LPSDU \� WDPELuHQ� TXH GLFKD VXPD

HV PHQRU R LJXDO TXH FXDOTXLHU VXPD SDUFLDO GH urQGLFH SDU� (Q FRQVHFXHQFLD� OD VXPD GH OD VHULH3
�b��QDQ VH HQFXHQWUD VLHPSUH HQWUH GRV VXPDV SDUFLDOHV FRQVHFXWLYDV FXDOHVTXLHUD� FRQ OR TXH�

HPSOHDQGR OD PLVPD QRWDFLuRQ GH DQWHV� VH REWLHQH

nnnnn

��;

N �

�b��NDN b

Q;

N �

�b��NDN

nnnnn � M$Q�� b$QM  DQ��� SDUD WRGR Q � 1�

FRPR VH TXHUurD SUREDU�

����� (-(03/2� /D DFRWDFLuRQ HVWDEOHFLGD HQ ����� SXHGH VHU uXWLO SDUD VDEHU� GDGD XQD FLHUWD WROHUDQFLD�

TXuH VXPD SDUFLDO GHEH GHWHUPLQDUVH SDUD REWHQHU HO YDORU GH OD VXPD GH OD VHULH FRQ XQ HUURU QR

VXSHULRU D XQD FRWD GDGD� (Q FRQFUHWR� VL � HV OD WROHUDQFLD R HUURU PuD[LPR DGPLWLGR� HV VXnFLHQWH

LPSRQHU DQ�� � � SDUD JDUDQWL]DU TXH VH FXPSOLUuD M$ b $QM � �� 9HDPRV XQD PXHVWUD GH HOOR�

A1 A3 A5 A6 A4 A2

(A2p+1) (A2p)

A



��� &RQYHUJHQFLD DEVROXWD� ��

FRQVLGHUHPRV OD VHULH DOWHUQDGD
3
�b��Q

�

Q
� HVWD VHULH HV FRQYHUJHQWH� SXHVWR TXH FXPSOH ODV FRQGLFLRQHV

GHO FULWHULR GH /HLEQL]� 6L VH TXLHUH DSUR[LPDU VX VXPD FRQ XQ HUURU� SRU HMHPSOR� PHQRU TXH �  �����

GHEHUuD DYHULJXDUVH TXuH VXPD SDUFLDO KD\ TXH FDOFXODU SDUD WHQHU GLFKD DSUR[LPDFLuRQ� SDUD OR FXDO� GHEH

SODQWHDUVH DQ��  
�

Q� �
� ���� OR FXDO VHUuD FLHUWR VL Q � � !

�

����
 ��� HV GHFLU� GHEH FDOFXODUVH

OD VXPD SDUFLDO $��� (Q GHnQLWLYD� VH REWLHQH $��  b� �
�

�
b

�

�
� c c c �

�

��
 b������ TXH HV HO

YDORU DSUR[LPDGR GH OD VXPD GH OD VHULH� FRQ XQ HUURU PHQRU TXH �  ����� +uDJDVH FRPR HMHUFLFLR OD

DSUR[LPDFLuRQ GH OD VXPD GH HVWD VHULH FRQ XQ HUURU PHQRU TXH �  �����

��� &219(5*(1&,$ $%62/87$�

����� &RQ OR YLVWR HQ ORV DSDUWDGRV DQWHULRUHV� VH GLVSRQH \D GH XQD EXHQD FROHFFLuRQ GH FULWHULRV SDUD
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WuHUPLQRV SRVLWLYRV UHODFLRQDGDV GH PRGR QDWXUDO FRQ XQD VHULH QXPuHULFD \ TXH SHUPLWHQ FDUDFWHUL]DU VX

FRQYHUJHQFLD DEVROXWD� VRQ ODV VHULHV QRWDGDV
3

D
�
Q
\
3

D
b

Q
\ GHnQLGDV PHGLDQWH�

D
�
Q
 

�
DQ� VL DQ w ��

�� HQ RWUR FDVR�
D
b

Q
 

�
bDQ� VL DQ � ��

�� HQ RWUR FDVR�

(V KDELWXDO GHQRPLQDU D
3

D
�
Q
?OD VHULH GH ORV WuHUPLQRV SRVLWLYRV� DVRFLDGD D

3
D
Q
\ D
3

D
b

Q
� ?OD VHULH

GH ORV WuHUPLQRV QHJDWLYRV� GH
3

DQ� /D UHODFLuRQ HQWUH OD FRQYHUJHQFLD GH HVWDV VHULHV \ OD GH
3

DQ VH

HVWDEOHFH HQ OD SURSRVLFLuRQ TXH VLJXH�

����� 352326,&,u21� 8QD FRQGLFLuRQ QHFHVDULD \ VXnFLHQWH SDUD TXH XQD VHULH
3

DQ FRQYHUMD

DEVROXWDPHQWH HV TXH ODV VHULHV
3

D
�
Q
\
3

D
b

Q
VHDQ FRQYHUJHQWHV� FXPSOLuHQGRVH HQWRQFHV TXH�

�;
Q �

DQ  

�;
Q �

D
�
Q
b

�;
Q �

D
b

Q
�

'HPRVWUDFLuRQ�

6XSRQJDPRV TXH
3

DQ FRQYHUJH DEVROXWDPHQWH� HVWR HV� ODV VHULHV
3
MDQM \

3
DQ VRQ FRQYHUJHQWHV�

(Q YLUWXG GH OD GHnQLFLuRQ GH D�
Q
\ Db

Q
� VH WLHQHQ ODV LJXDOGDGHV�

D
�
Q
 
MDQM� DQ

�
\ D

b

Q
 
MDQM b DQ

�
�

GH GRQGH UHVXOWD LQPHGLDWDPHQWH OD FRQYHUJHQFLD GH ODV VHULHV
3

D
�
Q
\
3

D
b

Q
� HQ YLUWXG GH ������

5HFurSURFDPHQWH� VXSRQJDPRV TXH ODV VHULHV
3

D
�
Q
\
3

D
b

Q
VRQ FRQYHUJHQWHV� 3XHVWR TXH WDPELuHQ

SXHGH HVFULELUVH MDQM  D
�
Q
� D

b

Q
� OD FRQYHUJHQFLD GH GLFKDV VHULHV LPSOLFD OD GH OD VHULH

3
MDQM� HVWR

HV� OD FRQYHUJHQFLD DEVROXWD GH
3

D
Q
�

3RU uXOWLPR� HV HYLGHQWH TXH DQ  D
�
Q
bD

b

Q
SDUD FDGD Q � 1� GH PRGR TXH VH FXPSOH $Q  $

�
Q
b$

b

Q
�

\ GH DTXur UHVXOWD LQPHGLDWDPHQWH OD LJXDOGDG HQWUH ODV VXPDV UHVSHFWLYDV GH GLFKDV VHULHV�

����� 2%6(59$&,u21� /R YLVWR KDVWD DKRUD VREUH FRQYHUJHQFLD DEVROXWD GH VHULHV QXPuHULFDV KD SXHVWR

FODUDPHQWH GH PDQLnHVWR HO LQWHUuHV GHO HVWXGLR GH GLFKD SURSLHGDG� GDGD OD GLYHUVLGDG GH FULWHULRV

SDUD DQDOL]DU HO FDUuDFWHU GH ODV VHULHV GH WuHUPLQRV SRVLWLYRV� $GHPuDV� OD FRQYHUJHQFLD DEVROXWD� DO VHU

XQD FRQGLFLuRQ PuDV IXHUWH GH FRQYHUJHQFLD� UHVXOWD PX\ SRWHQWH� WDO FRPR VH SRQGUuD GH PDQLnHVWR HQ

ORV UHVXOWDGRV TXH VLJXHQ� 1R REVWDQWH� DQWHV GH DERUGDUORV YHUHPRV XQ WHPD TXH KDEurDPRV GHMDGR

SHQGLHQWH� HO GH OD UHRUGHQDFLuRQ GH ORV WuHUPLQRV GH XQD VHULH�

����� '(),1,&,u21� �5HRUGHQDFLuRQ GH VHULHV QXPuHULFDV�� 6HD
3

D
Q
XQD VHULH QXPuHULFD \ VHD } XQD

EL\HFFLuRQ GH 1 HQ 1� VH GHQRPLQD UHRUGHQDFLuRQ GH OD VHULH GDGD D OD VHULH
3

D
}�Q�� /D SURSRVLFLuRQ TXH

VLJXH PXHVWUD XQD SURSLHGDG LPSRUWDQWH GH ODV UHRUGHQDFLRQHV�

����� 352326,&,u21� �3URSLHGDG FRQPXWDWLYD GH ODV VHULHV GH WuHUPLQRV SRVLWLYRV�� 6HD
3

DQ XQD VHULH

GH WuHUPLQRV SRVLWLYRV FRQYHUJHQWH� HQWRQFHV FXDOTXLHU UHRUGHQDFLuRQ
3

D
}�Q� GH GLFKD VHULH HV FRQYHUJHQWH

\� DGHPuDV� WLHQH OD PLVPD VXPD�

'HPRVWUDFLuRQ�

'HVLJQHPRV SRU $ OD VXPD GH OD VHULH
3

DQ� HV HYLGHQWH TXH ODV VXPDV SDUFLDOHV GH FXDOTXLHU

UHRUGHQDFLuRQ
3

D
}�Q� HVWuDQ DFRWDGDV VXSHULRUPHQWH SRU $� SXHVWR TXH WRGRV ORV WuHUPLQRV VRQ

SRVLWLYRV� (Q FRQVHFXHQFLD� WRGD UHRUGHQDFLuRQ
3

D
}�Q� HV FRQYHUJHQWH \ VX VXPD % VDWLVIDFH % � $�



��� &RQYHUJHQFLD DEVROXWD� ��

3RU RWUD SDUWH� WRPDQGR OD DSOLFDFLuRQ LQYHUVD GH }� }b�� SXHGH FRQVLGHUDUVH OD VHULH
3

DQ FRPR XQD

UHRUGHQDFLuRQ GH
3

D
}�Q�� \ PHGLDQWH XQ UD]RQDPLHQWR DQuDORJR DO DQWHULRU� VH FRQFOX\H TXH $ � %�

OR TXH FRPSOHWD OD GHPRVWUDFLuRQ�

������ &252/$5,2� 6L XQD VHULH HV DEVROXWDPHQWH FRQYHUJHQWH� HQWRQFHV WRGDV VXV UHRUGHQDFLRQHV

VRQ FRQYHUJHQWHV \ WLHQHQ OD PLVPD VXPD�

'HPRVWUDFLuRQ�

,QPHGLDWD� FRQVLGHUDQGR ODV VHULHV
3

D
�
Q
\
3

D
b

Q
\ DSOLFDQGR OD SURSRVLFLuRQ DQWHULRU�

������ 2%6(59$&,u21� 9DPRV D SRQHU GH PDQLnHVWR PuDV DuXQ OD IXHU]D GH OD FRQYHUJHQFLD DEVROXWD

GH XQD VHULH� 5HFXuHUGHVH TXH HQ ����� VH KDQ GHnQLGR ODV VHULHV FRQGLFLRQDOPHQWH FRQYHUJHQWHV� FRPR

DTXHOODV TXH VRQ FRQYHUJHQWHV SHUR QR OR VRQ DEVROXWDPHQWH� SXHV ELHQ� HV LPSRUWDQWH VDEHU TXH HQ HVWH

WLSR GH VHULHV QR VuROR QR VH FXPSOH OD SURSLHGDG HVWDEOHFLGD HQ HO FRURODULR DQWHULRU� VLQR TXH HV SRVLEOH

UHRUGHQDUOD FRQ HO REMHWR GH REWHQHU XQD VXPD FXDOTXLHUD� WDO FRPR VH SUXHED D FRQWLQXDFLuRQ�

������ 352326,&,u21� �7HRUHPD GH 5LHPDQQ VREUH UHRUGHQDFLRQHV�� 6HD
3

DQ XQD VHULH

FRQGLFLRQDOPHQWH FRQYHUJHQWH� GDGR XQ QuXPHUR UHDO FXDOTXLHUD $� HV SRVLEOH HQFRQWUDU XQD UHRUGHQDFLuRQ

3
D
}�Q� GH OD VHULH GDGD� WDO TXH

��;

Q �

D
}�Q�  $�

'HPRVWUDFLuRQ�

+D\ TXH REVHUYDU HQ SULPHU OXJDU TXH SRU HO KHFKR GH VHU
3

DQ FRQYHUJHQWH \
3

MDQM GLYHUJHQWH�

ODV VHULHV
3

D
�
Q
\
3

D
b

Q
VRQ GLYHUJHQWHV� (Q FRQVHFXHQFLD� VL VH VXSRQH $ ! �� H[LVWH XQ Q� � 1

WDO TXH

Q�;
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D
�
Q
! $� PLHQWUDV TXH
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D
�
Q
� $� $ FRQWLQXDFLuRQ� HV SRVLEOH HQFRQWUDU XQ P� � 1

WDO TXH
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�
Q
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P�;
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D
b

Q
� $� PLHQWUDV TXH

Q�;

Q �

D
�
Q
b
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D
b

Q
! $� 3URFHGLHQGR GH HVWH PRGR

UHLWHUDGDPHQWH� VH REWLHQH XQD VHULH

D
�
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�
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b D
b
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b

P�
� D

�
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b D
b
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b

P�
� c c c

TXH QR HV PuDV TXH XQD UHRUGHQDFLuRQ GH
3

DQ� /D VHULH DVur REWHQLGD HV FRQYHUJHQWH \ VX VXPD HV $�

\D TXH HVWuD FRQVWUXLGD GH PDQHUD TXH� VL GHVLJQDPRV SRU

$
�
�  

Q�;

Q �

D
�
Q
� $
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N��  $

b
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�
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b
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b
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�
N�� b
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D
b

Q
�

VH FXPSOH HQWRQFHV M$�
N
b $M � D

�
QN

\ M$b
N
b $M � D

b

PN
� 3XHVWR TXH OD VHULH

3
D
Q
HV

FRQYHUJHQWH� OD VXFHVLuRQ �DQ� WLHQH OurPLWH �� \ OR PLVPR ODV VXFHVLRQHV �D
�
QN
� \ �Db

PN
�� FRQ OR TXH

OD QXHYD VHULH WLHQH� HIHFWLYDPHQWH� VXPD $�

������ 9DPRV D DERUGDU D FRQWLQXDFLuRQ XQD FXHVWLuRQ TXH TXHGuR SHQGLHQWH HQ ����� FXDQGR VH GHnQLuR

HO SURGXFWR GH GRV VHULHV QXPuHULFDV \� VLQ HPEDUJR� QR VH HVWDEOHFLuR FULWHULR DOJXQR SDUD HVWXGLDU HO

FDUuDFWHU GHO SURGXFWR GH VHULHV� HVWR VH WUDWD D FRQWLQXDFLuRQ \� FRPR VH YHUuD� OD FRQYHUJHQFLD DEVROXWD

MXHJD XQ SDSHO HVHQFLDO�

������ 352326,&,u21� �7HRUHPD GH 0HUWHQV�� 6HDQ
3

DQ \
3

EQ GRV VHULHV QXPuHULFDV \ VHD
3

SQ

OD VHULH SURGXFWR GH ODV DQWHULRUHV� GH DFXHUGR FRQ OD GHnQLFLuRQ GDGD HQ ������ (QWRQFHV�



�� �� 6HULHV QXPuHULFDV�

�� 6L ODV GRV VHULHV GDGDV VRQ FRQYHUJHQWHV \ GH VXPDV UHVSHFWLYDV $ \ % \ SRU OR PHQRV XQD GH HOODV

FRQYHUJH DEVROXWDPHQWH� HQWRQFHV OD VHULH SURGXFWR HV FRQYHUJHQWH \ GH VXPD $%�

�� 6L� DGHPuDV� ODV GRV VHULHV GDGDV VRQ DEVROXWDPHQWH FRQYHUJHQWHV� OD VHULH SURGXFWR WDPELuHQ OR HV�

'HPRVWUDFLuRQ�

�� 6XSRQGUHPRV TXH OD VHULH
3

DQ HV DEVROXWDPHQWH FRQYHUJHQWH� 6L VH GHVLJQDQ SRU �$Q�� �%Q� \ �3Q�

ODV UHVSHFWLYDV VXFHVLRQHV GH VXPDV SDUFLDOHV� VH WLHQH SRU KLSuRWHVLV� OLP�$
Q
�  $ \ OLP�%

Q
�  %�

(O WuHUPLQR JHQHUDO 3Q GH OD VXFHVLuRQ SURGXFWR� SXHGH HVFULELUVH�
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 $Q% � �D��%Q b%� � D��%Qb� b%� � c c c� DQ�%� b%��  $Q% � UQ

6H WUDWD GH SUREDU DKRUD TXH VH FXPSOH OLP UQ  �� (Q HIHFWR� VHD $ OD VXPD GH OD VHULH
3

MDQM�

TXH HV FRQYHUJHQWH SRU VHUOR DEVROXWDPHQWH
3

DQ� SXHVWR TXH OD VXFHVLuRQ �%Q b %� WLHQH OurPLWH ��

GDGR � ! � DUELWUDULR� H[LVWH XQ QDWXUDO Q� WDO TXH M%Qb%M �
�

��$� ��
SDUD WRGR Q ! Q�� SRU RWUD
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SDUD WRGR Q ! Q��

\D TXH� SRU OD FRQGLFLuRQ QHFHVDULD GH FRQYHUJHQFLD� VH FXPSOH OLP�D
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�  � \ KD\ XQ QuXPHUR nQLWR

GH WuHUPLQRV� $KRUD� VH SXHGH DnUPDU TXH� SDUD WRGR Q ! PD[IQ�� Q�J� VH WLHQH
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OR FXDO SUXHED TXH� HQ HIHFWR� OLP UQ  � \� SRU OR WDQWR� TXH VH FXPSOH OLP3Q  OLP�$Q%�  $%�

�� 9DPRV D YHU TXH� VL ODV VHULHV
3
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Q
\
3

E
Q
VRQ DPEDV DEVROXWDPHQWH FRQYHUJHQWHV� HQWRQFHV OD VHULH

SURGXFWR
3

S
Q
HV WDPELuHQ DEVROXWDPHQWH FRQYHUJHQWH� (Q HIHFWR� HV VXnFLHQWH HVWDEOHFHU TXH OD

VXFHVLuRQ GH VXPDV SDUFLDOHV �MS�M� c c c� MSQM�
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TXHGDQGR SUREDGD OD FRQYHUJHQFLD DEVROXWD GH OD VHULH
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������ (-(03/2� 6HDQ m� n � 5� GRV QuXPHURV UHDOHV FXDOHVTXLHUD� (V LQPHGLDWR YHU TXH OD VHULH

QXPuHULFD
3
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HV DEVROXWDPHQWH FRQYHUJHQWH� DSOLFDQGR SRU HMHPSOR HO FULWHULR GH

OD UDur]� 9HDPRV TXH HVWD VHULH SXHGH HVFULELUVH FRPR OD VHULH SURGXFWR GH RWUDV GRV VHULHV DEVROXWDPHQWH
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��� &RQYHUJHQFLD DEVROXWD� ��

+HPRV SUREDGR� SXHV� TXH
; �m� n�Q

Q�
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Q

Q�

ut; n
Q

Q�

u
\ KHPRV H[SUHVDGR OD VHULH GDGD

FRPR SURGXFWR GH GRV VHULHV DEVROXWDPHQWH FRQYHUJHQWHV� (Q SDUWLFXODU� WRPDQGR m  n  � KHPRV

HVWDEOHFLGR TXH

��;
Q �

�Q

Q�
 H

��

������ (-(03/2� �)uRUPXOD GH VXPDFLuRQ SDUFLDO GH $EHO�� (Q RFDVLRQHV� SDUD HVWXGLDU OD FRQYHUJHQFLD

GH XQD VHULH QXPuHULFD
3

mQ HV uXWLO H[SUHVDU VX WuHUPLQR JHQHUDO FRPR XQ SURGXFWR GH GRV IDFWRUHV DQ
\ EQ� HVWR HV� HVFULELU� mQ  DQEQ� Q � 1� 2EVuHUYHVH TXH QR VH WUDWD GH XQ SURGXFWR GH VHULHV� WDO \

FRPR VH KD GHnQLGR HQ ������ 3DUD TXH OD VHULH
3

DQEQ VHD FRQYHUJHQWH� GHEH FXPSOLUVH OD FRQGLFLuRQ GH

&DXFK\� HV GHFLU� GDGR � ! � DUELWUDULR� GHEH H[LVWLU Q� � 1 WDO TXH�

MDQEQ � DQ��EQ�� � c c c� DQ�SEQ�SM � �� SDUD WRGR Q ! Q�� SDUD WRGR S w ��

3DUD YHU TXH VH FXPSOH HVWD FRQGLFLuRQ� WLHQH LQWHUuHV HVFULELU OD H[SUHVLuRQ DQEQ � c c c � DQ�SEQ�S GH

PDQHUD FRQYHQLHQWH� FRQFUHWDPHQWH� VL VH HVFULEH %Q  E� � E� � c c c � EQ \� WHQLHQGR HQ FXHQWD TXH

EQ  %Q b%Qb�� UHVXOWD

DQEQ � DQ��EQ�� c c c� DQ�SEQ�S  

 DQ�%Q b%Qb�� � DQ���%Q�� b%Q� � c c c� DQ�S�%Q�S b%Q�Sb��  

 b DQ%Qb� � �DQ b DQ���%Q � c c c� �DQ�Sb� b DQ�S�%Q�Sb� � DQ�S%Q�S�

HV GHFLU�

DQEQ � DQ��EQ�� � c c c� DQ�SEQ�S  DQ�S%Q�S b DQ%Qb� �

Sb�;
U �

%Q�U�DQ�U b DQ�U���

SDUD WRGR Q ! Q� \ S w �� (VWD H[SUHVLuRQ VH FRQRFH FRPR OD IuRUPXOD GH VXPDFLuRQ SDUFLDO GH $EHO�

������ 2%6(59$&,u21� (Q HO HMHPSOR DQWHULRU VH FRQVWDWD TXH IDOWD HVWDEOHFHU FRQGLFLRQHV TXH

SHUPLWDQ JDUDQWL]DU TXH OD VXPD MDQEQ � DQ��EQ�� � c c c � DQ�SEQ�SM SXHGH VHU WDQ SHTXHaQD FRPR

VH TXLHUD \� SRU OR WDQWR� SHUPLWD HVWDEOHFHU OD FRQYHUJHQFLD GH OD VHULH
3

DQEQ� PHGLDQWH OD IuRUPXOD

GH $EHO� (VWDV FRQGLFLRQHV �FULWHULRV GH 'LULFKOHW \ GH $EHO� VH HVWXGLDQ HQ ODV GRV SURSRVLFLRQHV TXH

VLJXHQ�

������ 352326,&,u21� �&ULWHULR GH 'LULFKOHW�� 6HDQ �DQ� \ �EQ� GRV VXFHVLRQHV QXPuHULFDV WDOHV TXH

VH FXPSOHQ ODV WUHV FRQGLFLRQHV VLJXLHQWHV�

�� ODV VXPDV SDUFLDOHV %Q GH OD VHULH
3

EQ HVWuDQ DFRWDGDV�

�� OD VXFHVLuRQ �DQ� HV PRQuRWRQD GHFUHFLHQWH�

�� OLP
Q��

�DQ�  ��

(Q HVWDV FRQGLFLRQHV� OD VHULH
3

DQEQ HV FRQYHUJHQWH�

'HPRVWUDFLuRQ�

(Q YLUWXG GH ��� H[LVWH . ! � WDO TXH VH FXPSOH M%QM � . SDUD WRGR Q � 1� (Q YLUWXG GH ��� GDGR

� ! � DUELWUDULR� H[LVWH XQ QDWXUDO Q� � 1 WDO TXH DQ �
�

�.
SDUD WRGR Q ! Q�� $KRUD SXHGH \D



��� �� 6HULHV QXPuHULFDV�

DSOLFDUVH OD IuRUPXOD GH VXPDFLuRQ SDUFLDO GH $EHO SDUD DFRWDU OD VXPD� HQ HIHFWR�

MDQEQ � DQ��EQ�� � c c c� DQ�SEQ�SM � MDQ�S%Q�S b DQ%Qb� �

Sb�;
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DQ�S � DQ �
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�DQ�U b DQ�U���

�
 .��DQ� � �.

�
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 ��

SDUD WRGR Q ! Q� \ SDUD WRGR S ! �� 2EVuHUYHVH TXH VH KD XWLOL]DGR TXH DQ w � \ TXH �DQ� HV

PRQuRWRQD GHFUHFLHQWH�

������ 352326,&,u21� �&ULWHULR GH $EHO�� 6HDQ �DQ�Q�1 \ �EQ�Q�1 GRV VXFHVLRQHV QXPuHULFDV WDOHV

TXH FXPSOHQ ODV VLJXLHQWHV SURSLHGDGHV�

�� OD VHULH
3

EQ HV FRQYHUJHQWH�

�� OD VXFHVLuRQ �DQ� HV PRQuRWRQD \ DFRWDGD�

(Q HVWDV FRQGLFLRQHV� OD VHULH
3

DQEQ HV FRQYHUJHQWH�

'HPRVWUDFLuRQ�

4XH OD VXFHVLuRQ �DQ� HV DFRWDGD VLJQLnFD TXH H[LVWH . ! � WDO TXH MDQM � . SDUD WRGR Q � 1�

6XSRQGUHPRV TXH� DGHPuDV� HVWD VXFHVLuRQ HV GHFUHFLHQWH� 3RU VHU OD VHULH
3

EQ FRQYHUJHQWH� FXPSOH

OD FRQGLFLuRQ GH &DXFK\� HVWR HV� GDGR � ! � DUELWUDULR� H[LVWH XQ Q� � 1 WDO TXH

MEQ�� � EQ�� � c c c� EQ�SM �
�

�.
� SDUD WRGR Q ! Q� \ SDUD WRGR S w ��

&RQVLGuHUHVH OD VHULH
;
Sw�

EQ�S� GH VXPDV SDUFLDOHV �%Q�S�Sw�� (Q YLUWXG GH OD IuRUPXOD GH VXPDFLuRQ

SDUFLDO GH $EHO� SDUD WRGR Q ! Q� \ WRGR S w � VH FXPSOH�

MDQEQ � DQ��EQ�� � c c c� DQ�SEQ�SM � MDQ�S%Q�S b DQ%Qb� �
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DQ HV FRQYHUJHQWH� HQWRQFHV OD VHULH
3 �

DQ

HV GLYHUJHQWH�

E� VL XQD VHULH
3

DQ HV WDO TXH
3

D
�
Q
HV FRQYHUJHQWH� HQWRQFHV OD VHULH

3
MDQM HV FRQYHUJHQWH�

F� VL XQD VHULH GH WuHUPLQRV SRVLWLYRV
3

DQ HV FRQYHUJHQWH� HQWRQFHV OD VHULH
3 S

DQ

Q
HV FRQYHUJHQWH�

��� 'LVFXWLU HO FDUuDFWHU �FRQYHUJHQWH R GLYHUJHQWH� GH ODV VHULHV VLJXLHQWHV� HQ FDVR GH FRQYHUJHQFLD�

HVWDEOuH]FDVH VL GLFKD FRQYHUJHQFLD HV DEVROXWD R FRQGLFLRQDO�
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Qw�
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HV FRQYHUJHQWH� (VWLPDU HO HUURU TXH VH FRPHWH DO DSUR�

[LPDU OD VXPD GH OD VHULH SRU OD VXPD SDUFLDO 6�� 'HWHUPLQDU TXuH VXPD SDUFLDO GHEH FDOFXODUVH FRQ HO

REMHWLYR GH DVHJXUDU XQ HUURU PHQRU TXH ��b��



�� (MHUFLFLRV� ���

��� 'DGDV ODV VHULHV TXH VLJXHQ� GHWHUPLQDU HQ FDGD FDVR FXDQWRV WuHUPLQRV GHEHQ VXPDUVH FRQ HO REMHWR

GH REWHQHU HO YDORU GH VX VXPD FRQ XQ HUURU PHQRU TXH ��b��
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��� &DOFXODU� FRQ XQ HUURU PHQRU TXH XQD PLOuHVLPD� OD VXPD GH ODV VHULHV VLJXLHQWHV�
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��� (VWXGLDU OD FRQYHUJHQFLD \ OD FRQYHUJHQFLD DEVROXWD GH ODV VHULHV VLJXLHQWHV�
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��� D� 'HPRVWUDU TXH VL ODV VHULHV
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D
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Q
\
;

Qw�
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Q
VRQ FRQYHUJHQWHV� HQWRQFHV OD VHULH

;

Qw�

D
Q
E
Q
HV

DEVROXWDPHQWH FRQYHUJHQWH�

E� +DFLHQGR XVR GHO DSDUWDGR DQWHULRU� GHPRVWUDU TXH VL OD VHULH
;

Qw�

D
�
Q
FRQYHUJH� HQWRQFHV OD VHULH

;

Qw�

DQ

Q
WDPELuHQ HV FRQYHUJHQWH�

��� 6L �DQ�Qw� HV XQD SURJUHVLuRQ DULWPuHWLFD GH GLIHUHQFLD G �HVWR HV� DQ  D� � QG� Q � 1� \ �EQ�Qw�

XQD SURJUHVLuRQ JHRPuHWULFD GH UD]uRQ U � � �HV GHFLU� E
Q
 E�U

Q
� Q � 1�� SUXuHEHVH TXH OD VHULH

;

Qw�

D
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HV FRQYHUJHQWH SDUD FXDOTXLHU HQWHUR SRVLWLYR N�

��� 'HPRVWUDU TXH VL OD VHULH
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Qw�

DQ HV DEVROXWDPHQWH FRQYHUJHQWH \ �EQ� HV XQD VXFHVLuRQ DFRWDGD�

HQWRQFHV OD VHULH
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DQEQ FRQYHUJH DEVROXWDPHQWH�

��� 'HPRVWUDU TXH VL
;
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DQ HV DEVROXWDPHQWH FRQYHUJHQWH� HQWRQFHV OD VHULH
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D
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DEVROXWDPHQWH FRQYHUJHQWH� $SOurTXHVH GLFKR UHVXOWDGR SDUD GHPRVWUDU TXH OD VHULH
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��� �� 6HULHV QXPuHULFDV�

��� 'H ODV VHULHV TXH VH GDQ D FRQWLQXDFLuRQ HVWXGLDU VX FRQYHUJHQFLD \� HQ FDVR DnUPDWLYR� FDOFXODU VX

VXPD FRQ XQ HUURU PHQRU TXH ��b��

D�
;

Qw�

�b��Q��
�

Q�
� E�

;

Qw�

�b��Q��
Q� �

Q� � �
� F�
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Qw�
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Qw�

�b��Q��
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Q�OQQ��
�

��� 6H FRQVLGHUD OD JUuDnFD GH OD IXQFLuRQ I�[�  ��b[� [ � 5� 7RPDQGR FRPR EDVH ODV RUGHQDGDV GH
GLFKD JUuDnFD HQ ORV SXQWRV GH DEVFLVD [  �� �� �� �� � � � � Q� � � � VH FRQVWUX\HQ FXDGUDGRV� &DOFXODU OD VXPD

GH ODV uDUHDV GH GLFKRV FXDGUDGRV� SUREDQGR TXH HV nQLWD�

��� &DOFXODU OD VXPD GH ODV uDUHDV GH ORV UHFWuDQJXORV 5�� 5�� 5�� � � �� GRQGH 5� HV HO UHFWuDQJXOR GH ODGRV

� \
� �

S
�

�
� \ 5

Q
HV HO UHFWuDQJXOR TXH VH REWLHQH DO VXSULPLU GHO UHFWuDQJXOR 5

Qb� HO FXDGUDGR GH ODGR

PHQRU GH GLFKR UHFWuDQJXOR�

��� 6HD XQ FXDGUDGR GH ODGR /� XQLHQGR ORV SXQWRV PHGLRV GH GRV ODGRV FRQVHFXWLYRV� VH REWLHQH RWUR

FXDGUDGR� 6L VH UHSLWH LQGHnQLGDPHQWH HO SURFHVR� GLVFXWLU VL HV nQLWD R QR OD VXPD GH ODV uDUHDV GH ORV

FXDGUDGRV DVur REWHQLGRV \ FDOFXODUOD� FDVR GH VHU nQLWD�

��� 6HD XQ WULuDQJXOR HTXLOuDWHUR GH ODGR /� XQLHQGR ORV SXQWRV PHGLRV GH VXV ODGRV� VH REWLHQH RWUR

WULuDQJXOR HTXLOuDWHUR� 6L VH UHSLWH LQGHnQLGDPHQWH HO SURFHVR� GLVFXWLU VL HV nQLWD R QR OD VXPD GH ODV

uDUHDV GH ORV WULuDQJXORV DVur REWHQLGRV \ FDOFXODU GLFKD VXPD� FDVR GH VHU nQLWD�

��� 6H FRQVLGHUD XQD FLUFXQIHUHQFLD GH UDGLR 5� HQ HOOD VH LQVFULEH XQ FXDGUDGR� HQ uHVWH XQD FLUFXQIH�

UHQFLD� HQ uHVWD XQ FXDGUDGR� \ DVur VXFHVLYDPHQWH� (VWXGLDU VL HV nQLWD OD VXPD GH ODV uDUHDV GH ORV FurUFXORV

\ GH ORV FXDGUDGRV� UHVSHFWLYDPHQWH� DVur FRQVWUXLGRV� &DVR GH VHUOR� FDOFXODU GLFKD VXPD�

��� 6H ODQ]D XQD EROD HOuDVWLFD GHVGH HO QLYHO GHO VXHOR� FRQ XQ uDQJXOR GH WLUR GH ��R UHVSHFWR D OD

YHUWLFDO \ FRQ XQD YHORFLGDG LQLFLDO GH �� P�V� /DV FRQGLFLRQHV GH VX PRYLPLHQWR VRQ WDOHV TXH� HQ FDGD

FRQWDFWR FRQ HO VXHOR� OD EROD SLHUGH HO ��� GH VX YHORFLGDG� &DOFXODU OD GLVWDQFLD TXH UHFRUUHUuD OD EROD�

�1RWD� WuRPHVH HO YDORU GH OD DFHOHUDFLuRQ GH OD JUDYHGDG� J  �� P�V���

��� *8u,$ '( 5()(5(1&,$6 %,%/,2*5$),&$6�

>$S@ $32672/� 7�0� $QuDOLVLV 0DWHPuDWLFR�

$XQ FXDQGR HO RUGHQ HQ OD SUHVHQWDFLuRQ GHO WHPD QR HV H[DFWDPHQWH HO PLVPR TXH VH KD VHJXLGR HQ HVWH

FDSurWXOR� VH WUDWD GH XQ H[FHOHQWH WH[WR SDUD FRQVXOWD \�R DPSOLDFLuRQ GH FRQRFLPLHQWRV� (O FDSurWXOR � GH

OD REUD �?6HULHV LQnQLWDV \ SURGXFWRV LQnQLWRV�� LQFOX\H� DGHPuDV GH OR TXH VH KD H[SXHVWR DTXur� QXHYRV

DVSHFWRV UHIHULGRV D VHULHV GH QuXPHURV FRPSOHMRV� XQ EUHYH WUDWDPLHQWR GH ODV VHULHV SDUFLDOHV� HO HVWXGLR

GH OD FRQYHUJHQFLD GH ODV VHULHV GREOHV \ ODV UHLWHUDGDV� \ WDPELuHQ XQD LQWURGXFFLuRQ D OD WHRUurD GH ORV

SURGXFWRV LQnQLWRV�

>'L@ ',;0,(5� -� 0DWHPuDWLFDV *HQHUDOHV�

(VWH WH[WR WUDWD FRQMXQWDPHQWH ODV VHULHV QXPuHULFDV \ ODV VHULHV GH IXQFLRQHV HQ HO FDSurWXOR ��� &RPLHQ]D

SRU ORV FRQFHSWRV JHQHUDOHV \ ODV RSHUDFLRQHV HOHPHQWDOHV FRQ VHULHV� D FRQWLQXDFLuRQ VH WUDWDQ ODV VHULHV



�� *XurD GH UHIHUHQFLDV ELEOLRJUuDnFDV� ���

GH WuHUPLQRV SRVLWLYRV \ OD FRQYHUJHQFLD DEVROXWD� OD FXDO VH HVWXGLD FRQ FLHUWD H[WHQVLuRQ� 6H GHGLFD XQ

DSDUWDGR DO HVWXGLR GHO SURGXFWR GH VHULHV \� nQDOPHQWH� VH HVWXGLDQ ODV VHULHV DOWHUQDGDV� /RV HMHUFLFLRV

TXH SURSRQH VRQ LQWHUHVDQWHV \ GH QLYHO DOWR�

>*X@ *8=0$1� 0� '( \ %� 58%,2 $QuDOLVLV 0DWHPuDWLFR�

(VWD REUD HVWuD HVWUXFWXUDGD GH XQD IRUPD XQ WDQWR DWurSLFD� SHUR� QR REVWDQWH� VX OHFWXUD HV VLQ GXGD

XQD DFWLYLGDG TXH SXHGH UHVXOWDU PX\ uXWLO DO HVWXGLDQWH� (O FDSurWXOR � WUDWD ODV VHULHV QXPuHULFDV� MXQWR

FRQ ODV VXFHVLRQHV� VH HVWDEOHFHQ ODV GHnQLFLRQHV EuDVLFDV \ DOJXQRV HMHPSORV LQWHUHVDQWHV� (O FDSurWXOR

� GHGLFD XQ DSDUWDGR D ODV VHULHV FRQYHUJHQWHV� HVSHFLDOPHQWH ODV GH WuHUPLQRV SRVLWLYRV� (O FDSurWXOR �

WUDWD DOJXQRV PuHWRGRV GH VXPDFLuRQ \ OD IuRUPXOD GH VXPDFLuRQ GH $EHO� /RV HMHUFLFLRV SURSXHVWRV HVWuDQ

PX\ FXLGDGRVDPHQWH VHOHFFLRQDGRV�

>/L@ /,1u(6� (� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

/DV VHULHV GH QuXPHURV UHDOHV VH DERUGDQ HQ ORV FDSurWXORV � �?6HULHV QXPuHULFDV�� \ �� �?&RQYHUJHQFLD

DEVROXWD \ SURGXFWR GH VHULHV��� &RPR HV QRUPD HQ HVWH DXWRU� HO WUDWDPLHQWR HV ULJXURVR� GHWDOODGR \

FRPSOHWR� /D SUHVHQWDFLuRQ HVWuD HVWUXFWXUDGD GH IRUPD VHPHMDQWH D OD TXH KHPRV OOHYDGR D FDER HQ HVWH

FDSurWXOR \� DGHPuDV� OD VLWXDFLuRQ UHODWLYD GHO WHPD GHQWUR GHO FRQMXQWR GH OD REUD HV OD PLVPD�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

(O FDSurWXOR ,; �?6HULHV QXPuHULFDV�� WLHQH XQ HVTXHPD SDUHFLGR DO TXH VH KD GHVDUUROODGR HQ HVWH FDSurWXOR�

6LQ HPEDUJR� VX LQVHUFLuRQ GHQWUR GHO FRQMXQWR GHO WH[WR HV GLVWLQWR \� HQ FRQVHFXHQFLD� SUHVHQWD FLHUWDV

GLIHUHQFLDV� $Vur� SRU HMHPSOR� H[SRQH HO FULWHULR TXH UHODFLRQD OD FRQYHUJHQFLD GH FLHUWDV VHULHV FRQ OD

FRQYHUJHQFLD GH LQWHJUDOHV LPSURSLDV� TXH DTXur QR YHUHPRV KDVWD HO FDSurWXOR ��� 6RQ PX\ LQWHUHVDQWHV

ORV DSuHQGLFHV UHODWLYRV D PuHWRGRV GH VXPDFLuRQ \ GH SURGXFWRV LQnQLWRV� 'HVWDFDQ DVLPLVPR ORV HMHUFLFLRV

SURSXHVWRV� PX\ ELHQ VHOHFFLRQDGRV \ TXH FRPSOHPHQWDQ SHUIHFWDPHQWH HO GHVDUUROOR GH OD H[SRVLFLuRQ�

>6SY@ 63,9$.� 0� &DOFXOXV�
7DO FRPR HV KDELWXDO HQ HVWH DXWRU� HO WUDWDPLHQWR GH ODV VHULHV QXPuHULFDV� TXH VH OOHYD D FDER HQ HO

FDSurWXOR ��� HV PX\ FODUR� DuXQ FXDQGR QR HV H[KDXVWLYR HQ UHODFLuRQ D OR YLVWR DTXur� 6H UHFRPLHQGD VX

OHFWXUD DO HVWXGLDQWH� \D TXH FRQVWLWX\H XQ EXHQ FRPSOHPHQWR D OR TXH VH KD YLVWR HQ HVWH FDSurWXOR�

UHVSHFWR GHO FXDO SUHVHQWD DOJXQDV GLIHUHQFLDV� GHELGDV HVHQFLDOPHQWH D ODV UHODFLRQHV TXH HVWDEOHFH HQWUH

ODV VHULHV QXPuHULFDV \ ODV IXQFLRQHV� ODV FXDOHV KDQ VLGR HVWXGLDGDV FRQ DQWHULRULGDG�
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(VWH FDSurWXOR WUDWD GLYHUVRV FRQFHSWRV TXH VRQ HOHPHQWRV IXQGDPHQWDOHV GH WUDEDMR SDUD HO &uDOFXOR

GLIHUHQFLDO \ HO &uDOFXOR LQWHJUDO� TXH VH YHUuDQ SRVWHULRUPHQWH� VH WUDWD FRQFUHWDPHQWH GH ODV IXQFLRQHV \

GH ORV OurPLWHV GH IXQFLRQHV�

(Q HO DSDUWDGR ��� VH GHnQHQ ODV IXQFLRQHV� ORV HOHPHQWRV TXH ODV FDUDFWHUL]DQ \ ODV RSHUDFLRQHV

HOHPHQWDOHV HQWUH IXQFLRQHV� (O DSDUWDGR ��� WUDWD GHO OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� ODV SURSLHGDGHV

\ OD PHWRGRORJurD GH VX FuDOFXOR� WDPELuHQ VH GHnQHQ ORV OurPLWHV ODWHUDOHV HQ XQ SXQWR \ VH HVWXGLDQ VXV

SURSLHGDGHV�

(Q HO DSDUWDGR ��� VH GHVDUUROOD OD H[WHQVLuRQ GHO FRQFHSWR GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR

HQ GRV VHQWLGRV� HO OurPLWH LQnQLWR \ HO OurPLWH HQ HO LQnQLWR� \ VH HVWXGLDQ ODV IRUPDV LQGHWHUPLQDGDV R

LQGHWHUPLQDFLRQHV� (O DSDUWDGR ��� WUDWD GH OD HTXLYDOHQFLD ORFDO GH GRV IXQFLRQHV� ODV SURSLHGDGHV GH

OD HTXLYDOHQFLD ORFDO \ VX DSOLFDFLuRQ DO FuDOFXOR GH OurPLWHV� VH HVWXGLDQ WDPELuHQ ORV LQnQLWuHVLPRV \ ORV

LQnQLWRV�

(O DSDUWDGR ��� VH GHGLFD D ODV VXFHVLRQHV \ ODV VHULHV GH IXQFLRQHV� OD FRQYHUJHQFLD \ ODV SURSLHGDGHV

GH HVWD FRQYHUJHQFLD� (OOR SHUPLWLUuD �DSDUWDGR ���� HO HVWXGLR GH ODV VHULHV GH SRWHQFLDV R VHULHV HQWHUDV

IXQFLRQDOHV� GH JUDQ LPSRUWDQFLD HQ $QuDOLVLV 0DWHPuDWLFR� VH HVWXGLD HVSHFLDOPHQWH OD FRQYHUJHQFLD \ OD

FDUDFWHUL]DFLuRQ GHO GRPLQLR GH FRQYHUJHQFLD GH HVWDV VHULHV�



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

��� &21&(372 '( )81&,u21� (-(03/26�
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q 6H GHQRPLQD IXQFLuRQ R DSOLFDFLuRQ D FXDOTXLHU WHUQD �$�%� I� IRUPDGD SRU GRV FRQMXQWRV QR YDFurRV
$ \ % \ XQD FRUUHVSRQGHQFLD I HQWUH DPERV� WDO TXH SDUD FDGD HOHPHQWR [ � $ H[LVWH XQ uXQLFR

HOHPHQWR DVLJQDGR I�[� � %� (O FRQMXQWR $ VH GHQRPLQD GRPLQLR R FDPSR GH H[LVWHQFLD GH OD

IXQFLuRQ� QRWuDQGRVH $  'RPI � % VH GHQRPLQD FRQMXQWR GH OOHJDGD GH OD IXQFLuRQ� 6L �$�%� I� HV
XQD IXQFLuRQ� VH GLFH KDELWXDOPHQWH TXH I HV XQD IXQFLuRQ GH $ HQ %� QRWuDQGRVH I �$ b� % R ELHQ

$
Ib� %� QRWDFLuRQ TXH SUHVHQWD DOJXQDV YHQWDMDV TXH VH YHUuDQ PuDV DGHODQWH�

q 6L $ | 5� OD IXQFLuRQ VH GLFH TXH HV GH YDULDEOH UHDO R GH XQD YDULDEOH� VL $ | &� OD IXQFLuRQ VH

GHQRPLQD GH YDULDEOH FRPSOHMD� R ELHQ� GH GRV YDULDEOHV �UHDOHV�� 6L % | 5� OD IXQFLuRQ VH GLFH TXH

HV UHDO� \ VL % | &� VH GHQRPLQD FRPSOHMD� 1XHVWUR REMHWLYR EuDVLFR HQ HVWH WH[WR HV HVWXGLDU ODV

IXQFLRQHV UHDOHV GH YDULDEOH UHDO� HVWR HV� I �$ | 5 b� 5 \� HQ SDUWLFXODU� HO FDVR $  >D� E@� FXDQGR
XQD IXQFLuRQ QR VHD GH HVWH WLSR OR LQGLFDUHPRV H[SUHVDPHQWH�

q 2WURV HOHPHQWRV GHVWDFDEOHV HQ XQD IXQFLuRQ I �$ b� % VRQ ORV VLJXLHQWHV�

b (O VXEFRQMXQWR I�$�  I\ � %  \  I�[�� [ � $J� GHQRPLQDGR UHFRUULGR R LPDJHQ GH I �
GHVLJQDGR WDPELuHQ PHGLDQWH ,PI �

b 3DUD IXQFLRQHV UHDOHV GH XQD YDULDEOH� UHVXOWD GH LQWHUuHV HO VXEFRQMXQWR *I  I�W� I�W��  W � $J |
$d%� GHQRPLQDGR JUuDnFD GH I � GLEXMDQGR HVWH FRQMXQWR� SXHGHQ LOXVWUDUVH DOJXQDV SURSLHGDGHV
GH OD IXQFLuRQ�

b 6L \ � %� VH GHQRPLQD DQWLLPDJHQ R LPDJHQ LQYHUVD GH \ HO VXEFRQMXQWR GH $ GDGR SRU

Ib��\�  I[ � $  I�[�  \J� GLFKR FRQMXQWR SXHGH VHU YDFurR �VL \ �� I�$��� R ELHQ FRQVWDU
GH XQR R YDULRV HOHPHQWRV� 1uRWHVH TXH VL HQ XQ VROR FDVR� GDGR \ � I�$�� HO FRQMXQWR Ib��\�
FRQVWD PuDV GH XQ HOHPHQWR� OD FRUUHVSRQGHQFLD Ib�� I�$� b� $ QR HV HQWRQFHV XQD IXQFLuRQ�

b 6L %� | %� VH GHQRPLQD DQWLLPDJHQ R LPDJHQ LQYHUVD GH %� HO VXEFRQMXQWR GH $ GDGR SRU

Ib��%��  I[ � $  I�[� � %�J� GLFKR FRQMXQWR SXHGH VHU YDFurR�
b 6L; | $� VH GHQRPLQD UHVWULFFLuRQ GH I D; OD DSOLFDFLuRQ I M; �; b� % GHnQLGD SRU I M;�W�  I�W��

q 6H GHVLJQDUuDQ )�$�5� \ )�$�&�� UHVSHFWLYDPHQWH� ORV FRQMXQWRV GH WRGDV ODV IXQFLRQHV UHDOHV \ ODV
IXQFLRQHV FRPSOHMDV WDOHV TXH VX GRPLQLR HV R FRQWLHQH DO FRQMXQWR $�

����� 2%6(59$&,u21�

q 6L I �$ | 5 b� &� HQWRQFHV SDUD FDGD [ � $ HO HOHPHQWR I�[� HV XQ QuXPHUR FRPSOHMR TXH SXHGH
HVFULELUVH I�[�  �I��[�� I��[��� HV GHFLU� WRGD IXQFLuRQ FRPSOHMD GH YDULDEOH UHDO SXHGH GHnQLUVH FRQ
XQ SDU RUGHQDGR GH IXQFLRQHV UHDOHV GH XQD YDULDEOH�

q 6L I �$ | & b� 5� HQWRQFHV SDUD FDGD ]  �[� \� � $ VX LPDJHQ I�]�  I�[� \� � I�$� GHSHQGH GH OD
SDUWH UHDO \ GH OD SDUWH LPDJLQDULD GH ]� 3DUD FDGD �D� E� � $� VH SXHGHQ GHnQLU GRV IXQFLRQHV UHDOHV
GH XQD YDULDEOH QRWDGDV I�D� � \ I� � E�� FX\R LQWHUuHV VH YHUuD SRVWHULRUPHQWH� GHO PRGR VLJXLHQWH�

I�D� ��\�  I�D� \�� \ � I\ � 5  �D� \� � $J \ I� � E��[�  I�[� E�� [ � I[ � 5  �[� E� � $J�

$Vur� SRU HMHPSOR� VL I HV OD IXQFLuRQ GHnQLGD SRU I�[� \�  
S
�b �[� � \��� GH GRPLQLR HO VXEFRQMXQWR

$  I�[� \� � &  M�[� \�M � �J� \ VH WRPD HO SXQWR ��� � �� � $� VH SXHGHQ FRQVLGHUDU ODV IXQFLRQHV
I��� � \ I� � � �� TXH HVWDUuDQ GHnQLGDV PHGLDQWH
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S
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��� &RQFHSWR GH IXQFLuRQ� (MHPSORV� ���

q &RQYLHQH UHFRUGDU TXH� D SDUWLU GH DKRUD� VH WUDWDUuDQ EuDVLFDPHQWH IXQFLRQHV UHDOHV GH XQD YDULDEOH

\ TXH WRGDV ODV GHnQLFLRQHV TXH WHQJDQ VHQWLGR FRQ RSHUDFLRQHV HQ & SXHGHQ H[WHQGHUVH GH PRGR

QDWXUDO�

����� 2%6(59$&,u21� (O PRGR PuDV KDELWXDO GH GDU XQD IXQFLuRQ HV PHGLDQWH XQD H[SUHVLuRQ DQDOurWLFD

GH ODV RSHUDFLRQHV FRQ HO HOHPHQWR GHO GRPLQLR TXH SHUPLWHQ REWHQHU HO HOHPHQWR GHO FRQMXQWR LPDJHQ�

DVur FRPR XQD HVSHFLnFDFLuRQ DFHUFD GHO GRPLQLR GH OD IXQFLuRQ� &RQFUHWDPHQWH�

I�W�  
�W� �

W� b �
� $  IW � 5  MWM � �J�

J�[� \�  
S
�b �[� � \��� $  I�[� \� � &  M�[� \�M � �J�


�[�  �[� [��� $  >b�� �@�

��]�  ]� � L� $  I] � &  M]M � �J�

VRQ HMHPSORV GH IXQFLRQHV GHnQLGDV HQ OD IRUPD HQ TXH VH KDFH KDELWXDOPHQWH�

3RU RWUD SDUWH� FXDQGR VH KDEOD GH GHWHUPLQDU HO GRPLQLR GH XQD IXQFLuRQ GDGD PHGLDQWH XQD FLHUWD

H[SUHVLuRQ DQDOurWLFD� VH WUDWD GH HQFRQWUDU HO PD\RU FRQMXQWR SDUD HO FXDO GLFKD H[SUHVLuRQ WLHQH VHQWLGR�

VL VH OLPLWD HVH FRQMXQWR� VH REWLHQH HQWRQFHV XQD UHVWULFFLuRQ GH OD IXQFLuRQ GDGD LQLFLDOPHQWH�

����� (-(03/2� 9DPRV D HVWXGLDU D FRQWLQXDFLuRQ XQDV FXDQWDV IXQFLRQHV� TXH DSDUHFHUuDQ D PHQXGR

D OR ODUJR GHO WH[WR \ TXH� GH SDVR� QRV YDQ D SHUPLWLU UHFDSLWXODU ORV FRQFHSWRV H[SXHVWRV KDVWD DKRUD�

&RQFUHWDPHQWH� VH WUDWDUuD GH GHnQLUODV� FDUDFWHUL]DU VX GRPLQLR \ UHFRUULGR \ HQ DOJXQRV FDVRV� VX

JUuDnFD�

�� /D IXQFLuRQ FRRUGHQDGD GH 5� 6H GHQRPLQD IXQFLuRQ FRRUGHQDGD GH 5 D OD DSOLFDFLuRQ LGuHQWLFD HQ 5�

HV GHFLU� OD IXQFLuRQ UHDO GH YDULDEOH UHDO QRWDGD ,
5
\ GHnQLGD HQ 5 PHGLDQWH�

,5�D�  D SDUD WRGR D � 5�

(O UHFRUULGR GH HVWD IXQFLuRQ HV WDPELuHQ 5� VX JUuDnFD HV XQD UHFWD TXH IRUPD XQ uDQJXOR GH { � FRQ

HO VHPLHMH SRVLWLYR GH DEVFLVDV �YuHDVH OD nJXUD ����D��� /DV QRWDFLRQHV KDELWXDOHV SDUD GHVLJQDU HVWD

IXQFLuRQ VRQ [� W�

�� /DV IXQFLRQHV FRRUGHQDGDV GH &� 6H GHQRPLQDQ IXQFLRQHV FRRUGHQDGDV GH &� ODV IXQFLRQHV UHDOHV GH

YDULDEOH FRPSOHMD QRWDGDV [�� [� \ GHnQLGDV HQ & SRU�

[��]�  �]� [��]�   ]� SDUD WRGR ] � &�

(O UHFRUULGR GH HVWDV IXQFLRQHV HV 5� +DELWXDOPHQWH� VH LQGLFDQ WDPELuHQ SRU [� \� UHVSHFWLYDPHQWH�

�� )XQFLRQHV FRQVWDQWHV� 6L w HV XQ QuXPHUR UHDO FXDOTXLHUD� SXHGH FRQVLGHUDUVH OD IXQFLuRQ UHDO GH

YDULDEOH UHDO� TXH VH GHVLJQD LJXDOPHQWH SRU w� GHnQLGD HQ 5 PHGLDQWH�

w�W�  w� SDUD WRGR W � 5�

(O UHFRUULGR GH XQD IXQFLuRQ FRQVWDQWH HV HO FRQMXQWR XQLWDULR IwJ \ VX JUuDnFD HV XQD UHFWD KRUL]RQWDO�

FRPR OD GH OD nJXUD ����E�� 6H GHnQHQ DQuDORJDPHQWH ODV IXQFLRQHV FRQVWDQWHV HQ HO FDVR HQ HO TXH w � &�

TXH HQ HVWH FDVR VRQ FRPSOHMDV \ GH YDULDEOH FRPSOHMD�

�� /D IXQFLuRQ VLJQR� 6H GHnQH OD IXQFLuRQ VLJQR� QRWDGD VJQ� FRPR OD IXQFLuRQ UHDO GH YDULDEOH UHDO GDGD

SRU� �!�
!�

VJQ�W�  �� VL W ! ��

VJQ�W�  b�� VL W � ��

VJQ���  ��



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

\ FX\R GRPLQLR HV 5� VX UHFRUULGR HV HO FRQMXQWR I��b�� �J� /D JUuDnFD GH HVWD IXQFLuRQ HVWuD IRUPDGD SRU
GRV VHPLUHFWDV KRUL]RQWDOHV \ XQ SXQWR DLVODGR �YuHDVH OD nJXUD ����F���

�� /D IXQFLuRQ VDOWR XQLWDULR HQ XQ SXQWR� 6L D HV XQ QuXPHUR UHDO FXDOTXLHUD� VH GHnQH OD IXQFLuRQ VDOWR

XQLWDULR HQ HO SXQWR D� QRWDGD XD� FRPR OD IXQFLuRQ UHDO GH YDULDEOH UHDO� GHnQLGD HQ 5 PHGLDQWH��
XD�[�  �� VL [ w D�

XD�[�  �� VL [ � D�

(O UHFRUULGR GH HVWD IXQFLuRQ HV HO FRQMXQWR I�� �J \ VX JUuDnFD HVWuD IRUPDGD SRU GRV VHPLUHFWDV

KRUL]RQWDOHV �YuHDVH OD nJXUD ����G���

�� /D IXQFLuRQ SDUWH HQWHUD� 6H GHQRPLQD SDUWH HQWHUD \ VH GHVLJQD (� OD IXQFLuRQ UHDO GH XQD YDULDEOH

GH GRPLQLR 5 \ GHnQLGD SRU

(�[�  P� VL [ � >P�P� �> SDUD WRGR P � =�

(O UHFRUULGR GH HVWD IXQFLuRQ HV =� VX JUuDnFD HV OD UHSUHVHQWDGD HQ OD nJXUD ����H��

�� )XQFLuRQ FDUDFWHUurVWLFD GH XQ FRQMXQWR� 6HD $ XQ VXEFRQMXQWR QR YDFurR GH 5 R &� VH GHnQH OD IXQFLuRQ

FDUDFWHUurVWLFD GH $� QRWDGD �$� PHGLDQWH�

�$�[�  

|
�� VL [ � $�

�� VL [�� $�

(O FDPSR GH H[LVWHQFLD GH HVWD IXQFLuRQ HV 5 R &� VHJuXQ HO FDVR� \ VX UHFRUULGR HV HO FRQMXQWR I�� �J� (Q
OD nJXUD ����I� VH KD UHSUHVHQWDGR OD IXQFLuRQ FDUDFWHUurVWLFD GH XQ LQWHUYDOR FHUUDGR >D� E@ | 5�

����� '(),1,&,u21� �2SHUDFLRQHV DOJHEUDLFDV FRQ IXQFLRQHV�� 'DGR TXH ODV IXQFLRQHV RSHUDQ FRQ

HOHPHQWRV GH FRQMXQWRV �GRPLQLR H LPDJHQ�� UHVXOWD QDWXUDO SODQWHDU TXH� WHQLHQGR HQ FXHQWD ODV

RSHUDFLRQHV GHnQLGDV HQ GLFKRV FRQMXQWRV� SXHGDQ GHnQLUVH RSHUDFLRQHV FRQ IXQFLRQHV� HV GHFLU� OD

FRQVWUXFFLuRQ GH QXHYDV IXQFLRQHV D SDUWLU GH XQDV IXQFLRQHV LQLFLDOHV� (Q HO FDVR GH 5 \ GH & VH

WLHQHQ GHnQLGDV XQD VXPD \ XQ SURGXFWR� FRQ OR FXDO HVDV VHUuDQ ODV RSHUDFLRQHV TXH LQWHUYHQGUuDQ HQ ODV

RSHUDFLRQHV HQWUH IXQFLRQHV�

6HDQ $ \ % GRV VXEFRQMXQWRV QR YDFurRV \ QR GLVMXQWRV GH 5 R GH &� VHDQ I \ J GRV IXQFLRQHV GHnQLGDV�

UHVSHFWLYDPHQWH� HQ ORV FRQMXQWRV $ \ %� 3XHGHQ GHnQLUVH ODV VLJXLHQWHV RSHUDFLRQHV DOJHEUDLFDV FRQ

IXQFLRQHV�

q 6XPD� 6H GHQRPLQD IXQFLuRQ VXPD GH I \ J� OD IXQFLuRQ GHnQLGD HQ HO FRQMXQWR $ ? % PHGLDQWH�

�I � J��[�  I�[� � J�[�� [ � $ ? %�

2EVuHUYHVH TXH HVWD GHnQLFLuRQ SXHGH H[WHQGHUVH D XQ QuXPHUR nQLWR GH IXQFLRQHV�

�I� � I� � c c c� IS��[�  I��[� � I��[� � c c c� IS�[�� [ � $� ? $� ? � � � ?$S�

GRQGH $M  'RPIM � M  �� �� � � � � S�

q 3URGXFWR SRU HVFDODU� 6L w HV XQ HVFDODU �UHDO R FRPSOHMR VHJuXQ HO FDVR�� VH GHQRPLQD IXQFLuRQ

SURGXFWR SRU HVFDODU D OD IXQFLuRQ GHnQLGD HQ $ PHGLDQWH�

�wI��[�  wI�[�� [ � $�



��� &RQFHSWR GH IXQFLuRQ� (MHPSORV� ���

)LJXUD ���� *UuDnFDV GH ODV IXQFLRQHV GHO HMHPSOR �����

q 3URGXFWR� 6H GHQRPLQD SURGXFWR GH I \ J D OD IXQFLuRQ GHnQLGD HQ $ ? % PHGLDQWH�

�IJ��[�  I�[�J�[�� [ � $ ? %�

2EVuHUYHVH TXH� DQuDORJDPHQWH DO FDVR GH OD VXPD� HVWD GHnQLFLuRQ HV JHQHUDOL]DEOH D XQ QuXPHUR nQLWR



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

GH IXQFLRQHV�

q &RFLHQWH� 6H GHQRPLQD IXQFLuRQ FRFLHQWH GH I \ J D OD IXQFLuRQ QRWDGD I J \ GHnQLGD HQ HO FRQMXQWR

I[ � $ ? %  J�[�� �J� PHGLDQWH�
t
I

J

u
�[�  

I�[�

J�[�
� [ � $ ? %� J�[�� ��

q 6H SURSRQH FRPR HMHUFLFLR HVWDEOHFHU ODV SURSLHGDGHV GH TXH JR]DQ ODV RSHUDFLRQHV FRQ IXQFLRQHV

�DVRFLDWLYD� FRQPXWDWLYD� HOHPHQWR QHXWUR�� � ��� &RQ HOODV VH REWLHQH XQD HVWUXFWXUD SDUD ORV FRQMXQWRV

GH IXQFLRQHV FRPR )�$�5��

����� (-(03/2� )XQFLRQHV SROLQuRPLFDV \ IXQFLRQHV UDFLRQDOHV�

q 6H GHQRPLQD IXQFLuRQ SROLQuRPLFD GH JUDGR Q� OD IXQFLuRQ 3Q�5 b� 5 GHnQLGD PHGLDQWH

3Q�[�  D� � D�[� D�[
� � c c c� DQ[

Q� [ � 5� D�� D�� � � � � DQ � 5� DQ� ��

q 6L VH FRQVLGHUD HO FRFLHQWH GH GRV IXQFLRQHV SROLQuRPLFDV� UHVXOWD OR TXH VH GHQRPLQD XQD IXQFLuRQ

UDFLRQDO� HVWR HV� OD IXQFLuRQ GHnQLGD SRU�

U�[�  
3 �[�

4�[�
 

D� � D�[� D�[
� � c c c� DQ[
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E� � E�[� E�[� � c c c� E
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FX\R GRPLQLR HV HO FRQMXQWR 5 b I[  4�[�  �J� HV GHFLU� 5 H[FHSWXDQGR ODV UDurFHV GH OD IXQFLuRQ
SROLQuRPLFD GHQRPLQDGRU�

����� '(),1,&,u21� �&RPSRVLFLuRQ GH IXQFLRQHV�� 9DPRV D GHnQLU D FRQWLQXDFLuRQ XQD QXHYD RSHUDFLuRQ

FRQ IXQFLRQHV� TXH MXHJD XQ SDSHO HVHQFLDO HQ $QuDOLVLV� OD FRPSRVLFLuRQ� 6HDQ GRV IXQFLRQHV I �$ b� 5

\ J�% b� 5 WDOHV TXH VH FXPSOH I�$� | %� VH GHnQH OD IXQFLuRQ FRPSXHVWD GH I \ J� QRWDGD J p I �
PHGLDQWH�

�J p I��[�  J�I�[��� [ � $  'RPI�

&XDQGR QR VH FXPSOH OD FRQGLFLuRQ I�$� | %� VH FRQVLGHUD OD UHVWULFFLuRQ GH I DO VXEFRQMXQWR GH VX

GRPLQLR GDGR SRU $�  $ ? Ib��%�� VL HVWH FRQMXQWR QR HV HO YDFurR� VLHQGR HQWRQFHV GLFKR FRQMXQWR

HO FDPSR GH H[LVWHQFLD GH OD IXQFLuRQ FRPSXHVWD J p I � 6L $�  �� FDUHFH GH VHQWLGR GHnQLU OD IXQFLuRQ
FRPSXHVWD J pI � &RPR HV IuDFLO YHU� OD FRPSRVLFLuRQ GH IXQFLRQHV QR HV FRQPXWDWLYD� HV DVRFLDWLYD \ WLHQH
HOHPHQWR QHXWUR� TXH HV OD DSOLFDFLuRQ LGuHQWLFD HQ HO FRQMXQWR FRUUHVSRQGLHQWH�

����� (-(03/2�

q 6H FRQVLGHUDQ ODV IXQFLRQHV I \ J GHnQLGDV SRU�

I�[�  �[� b �� [ � $  5 \ J�[�  
S
[b �� [ � %  >����>�

HO UHFRUULGR GH I HV HO FRQMXQWR I�$�  >b����>� HO FXDO QR HV VXEFRQMXQWR GHO GRPLQLR GH J� SRU
OR WDQWR� GHEH GHWHUPLQDUVH HO FRQMXQWR $�  $ ? Ib��%�� HVWR HV� HO FRQMXQWR GH HOHPHQWRV [ � $

WDOHV TXH I�[� � %� /RV HOHPHQWRV GH GLFKR FRQMXQWR GHEHQ FXPSOLU I�[�  �[� b � w �� HV GHFLU�
[� w �� FRQ OR FXDO VH WLHQH TXH OD IXQFLuRQ FRPSXHVWD J p I HVWuD GHnQLGD PHGLDQWH�

�J p I��[�  J�I�[��  J��[� b ��  
S
��[� b ��b �  

S
�[� b ��

\ VX GRPLQLR HV HO FRQMXQWR $�  @b��b
S
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S
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��� &RQFHSWR GH IXQFLuRQ� (MHPSORV� ���

q 2EVuHUYHVH TXH� SRU RWUD SDUWH� VH FXPSOH J�%�  >����>| $� FRQ OR TXH WLHQH VHQWLGR FRQVLGHUDU OD

IXQFLuRQ FRPSXHVWD GH J \ I � I p J� FX\R GRPLQLR HV HO FRQMXQWR %  >����> \ HVWuD GHnQLGD HQ uHO
PHGLDQWH�

�I p J��[�  I�J�[��  ��J�[��� b �  ��
S
[b ��� b �  �[b ��

1uRWHVH WDPELuHQ TXH� HQ HVWH FDVR� QR VHUurD FRUUHFWR DnUPDU� D SDUWLU GH OD H[SUHVLuRQ DQDOurWLFD GH OD

IXQFLuRQ I p J� TXH VX FDPSR GH H[LVWHQFLD HV 5� DuXQ FXDQGR GLFKD H[SUHVLuRQ DQDOurWLFD WLHQH VHQWLGR
SDUD FXDOTXLHU QuXPHUR UHDO�

����� '(),1,&,u21� �,QYHUVD GH XQD IXQFLuRQ�� &XDQGR XQD IXQFLuRQ I �$ | 5 b� 5 WLHQH OD SURSLHGDG

GH TXH OD DSOLFDFLuRQ GH $ HQ I�$� HV EL\HFWLYD� HQWRQFHV SXHGH GHnQLUVH OD GHQRPLQDGD IXQFLuRQ LQYHUVD

GH I UHVSHFWR GH OD FRPSRVLFLuRQ� GHVLJQDGD SRU Ib�� \ GHnQLGD HQ I�$� PHGLDQWH�

I
b��\�  [ VL� \ VRODPHQWH VL� I�[�  \�

5HVXOWD HYLGHQWH TXH� HQ YLUWXG GH VX GHnQLFLuRQ� VH FXPSOHQ ODV LJXDOGDGHV�

I
b� p I  ,$ \ I p Ib�  ,I�$��

3XHVWR TXH OD JUuDnFD GH OD IXQFLuRQ I HV HO FRQMXQWR GDGR SRU *�  I�[� I�[��  [ � $J | 5�� OD JUuDnFD

GH OD IXQFLuRQ LQYHUVD I
b� VHUuD HO FRQMXQWR� *�  I�\� Ib��\��  \ � I�$�J  I�I�[�� [�  [ � $J� HV

GHFLU� *� HV HO ?FRQMXQWR VLPuHWULFR� GH *� UHVSHFWR D OD UHFWD \  [� ELVHFWUL] GH ORV FXDGUDQWHV SULPHUR

\ WHUFHUR �YuHDVH OD nJXUD �����

������ '(),1,&,u21� �)XQFLRQHV PRQuRWRQDV�� 9DPRV D YHU D FRQWLQXDFLuRQ XQD SURSLHGDG TXH SXHGHQ

FXPSOLU DOJXQDV IXQFLRQHV \ TXH� DSDUWH VX LPSRUWDQFLD SRU Vur PLVPD� SXHGH UHODFLRQDUVH FRQ OD H[LVWHQFLD

GH OD IXQFLuRQ LQYHUVD�

q 6H GLFH TXH XQD IXQFLuRQ I �$ | 5 b� 5 HV PRQuRWRQD FUHFLHQWH HQ XQ LQWHUYDOR , | $ VL�

FXDOHVTXLHUD TXH VHDQ ORV HOHPHQWRV [�� [� GH , WDOHV TXH [� � [�� VXV LPuDJHQHV FXPSOHQ OD FRQGLFLuRQ

I�[�� � I�[��� 6L HVWD uXOWLPD GHVLJXDOGDG HV HVWULFWD� OD IXQFLuRQ VH GHQRPLQD HVWULFWDPHQWH

FUHFLHQWH� ,QYLUWLHQGR HQ FDGD FDVR ODV VHJXQGDV GHVLJXDOGDGHV� VH REWLHQHQ ODV GHnQLFLRQHV GH

IXQFLRQHV PRQuRWRQDV GHFUHFLHQWHV \ HVWULFWDPHQWH GHFUHFLHQWHV� UHVSHFWLYDPHQWH�

q (Q DOJXQRV FDVRV SXHGH QR VHU IuDFLO HVWDEOHFHU HO FUHFLPLHQWR R GHFUHFLPLHQWR GH XQD IXQFLuRQ DSOLFDQGR

uXQLFDPHQWH OD GHnQLFLuRQ GDGD� PuDV DGHODQWH VH YHUuD XQD FDUDFWHUL]DFLuRQ PX\ FuRPRGD SDUD ODV

IXQFLRQHV GHULYDEOHV� (Q HO FDVR GH IXQFLRQHV HVWULFWDPHQWH FUHFLHQWHV R GHFUHFLHQWHV� SXHGH DnUPDUVH

OD H[LVWHQFLD GH OD IXQFLuRQ LQYHUVD� WDO FRPR VH GHPXHVWUD D FRQWLQXDFLuRQ�

������ 352326,&,u21� 6HD I �$ | 5 b� 5 XQD IXQFLuRQ HVWULFWDPHQWH FUHFLHQWH �UHVSHFWLYDPHQWH�

GHFUHFLHQWH� HQ XQ LQWHUYDOR , | $� HQWRQFHV H[LVWH VX IXQFLuRQ LQYHUVD I
b�� OD FXDO� DGHPuDV� WDPELuHQ HV

HVWULFWDPHQWH FUHFLHQWH �UHVSHFWLYDPHQWH� GHFUHFLHQWH� HQ I�,��

'HPRVWUDFLuRQ�

(V HYLGHQWH TXH OD DSOLFDFLuRQ I � , b� I�,� HV H[KDXVWLYD� 3DUD YHU TXH HV WDPELuHQ LQ\HFWLYD� VH

FRQVLGHUDQ GRV HOHPHQWRV FXDOHVTXLHUD D� E � , WDOHV TXH D � E� SRU VHU I HVWULFWDPHQWH FUHFLHQWH� VH

GHEH FXPSOLU I�D� � I�E� \� SRU WDQWR� I�D�� I�E�� OR TXH SUXHED TXH I HV LQ\HFWLYD� (Q GHnQLWLYD�

I HV EL\HFWLYD \ WLHQH LQYHUVD I
b��

3DUD HVWDEOHFHU HO FUHFLPLHQWR HVWULFWR GH OD IXQFLuRQ LQYHUVD� FRQVLGuHUHQVH GRV HOHPHQWRV X� Y GH I�,�

WDOHV TXH� SRU HMHPSOR� X � Y� (Q YLUWXG GH OD EL\HFWLYLGDG GH I � H[LVWHQ GRV uXQLFRV HOHPHQWRV m \

n GH , � GH WDO PRGR TXH X  I�m� \ Y  I�n�� FRQ OR TXH VH WLHQH I�m� � I�n�� 3HUR� WHQLHQGR HQ



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

FXHQWD TXH I HV HVWULFWDPHQWH FUHFLHQWH� UHVXOWD TXH GHEH VHU m � n� HV GHFLU Ib��X� � Ib��Y�� OR

FXDO HVWDEOHFH HO FUHFLPLHQWR HVWULFWR GH OD IXQFLuRQ LQYHUVD GH I � Ib��

)LJXUD ���� 5HODFLuRQ HQWUH ODV JUuDnFDV GH XQD IXQFLuRQ \ VX LQYHUVD

������ (-(03/2� )XQFLRQHV SRWHQFLDOHV \ IXQFLRQHV UDurFHV Q�uHVLPDV�

q 6HD Q w � XQ QuXPHUR QDWXUDO� VH GHQRPLQD IXQFLuRQ SRWHQFLDO GH H[SRQHQWH QDWXUDO� OD IXQFLuRQ I

GHnQLGD SRU�

I�[�  [ c c c[  [Q� SDUD WRGR [ � 5�

6L Q HV LPSDU� OD IXQFLuRQ [Q HV HVWULFWDPHQWH FUHFLHQWH HQ 5� VL Q HV SDU� OD IXQFLuRQ [Q HV HVWULFWDPHQWH

GHFUHFLHQWH HQ 5b \ HVWULFWDPHQWH FUHFLHQWH HQ 5��

q 3DUD ODV IXQFLRQHV [Q� HQ YLUWXG GH OD SURSRVLFLuRQ DQWHULRU� H[LVWH OD FRUUHVSRQGLHQWH IXQFLuRQ LQYHUVD

HQ XQR GH ORV LQWHUYDORV GH FUHFLPLHQWR R GHFUHFLPLHQWR HVWULFWR� GLFKD IXQFLuRQ LQYHUVD VH GHQRPLQD

IXQFLuRQ UDur] Q�uHVLPD� QRWDGD [� Q R ELHQ Q

S
[ \ TXH� HQ HO FDVR GH >����>� HVWuD GHnQLGD SRU�

[� Q  W VL� \ VRODPHQWH VL� WQ  [� [ � >����>�

(O FDPSR GH H[LVWHQFLD GH OD IXQFLuRQ UDur] Q�uHVLPD HV HO FRQMXQWR LPDJHQ SRU OD IXQFLuRQ SRWHQFLDO

FRUUHVSRQGLHQWH GHO LQWHUYDOR >����>� TXH HV HO PLVPR LQWHUYDOR >����>�



��� &RQFHSWR GH IXQFLuRQ� (MHPSORV� ���

q 9LVWR OR DQWHULRU� SXHGHQ GHnQLUVH IuDFLOPHQWH ODV GHQRPLQDGDV IXQFLRQHV SRWHQFLDOHV GH H[SRQHQWH

UDFLRQDO� 6L P�Q � 1� Q w �� VH WLHQH TXH
P

Q
 S � 4 \ HQWRQFHV VH GHnQH�

�
�
�

[
S  [

P Q  �[� Q�P� [ � >����>�

[
bS  [

bP Q  
�

�[� Q�P
� [ �@����>�

q &RQ HOOR� HV LQPHGLDWR GHnQLU OD IXQFLuRQ SRWHQFLDO [S� VL S HV XQ QuXPHUR UDFLRQDO FXDOTXLHUD GH OD

IRUPD S  
P

Q
� FRQP�Q � =� Q� �� (VWD IXQFLuRQ FXPSOH ODV VLJXLHQWHV SURSLHGDGHV� FX\D MXVWLnFDFLuRQ

VH SURSRQH FRPR HMHUFLFLR�

�� [
S
[
T  [

S�T� S� T � 4� [ ! ��

�� �[S�T  [
ST  �[T�S� S� T � 4� [ ! ��

������ '(),1,&,u21� 3DUD WHUPLQDU HVWH SULPHU DSDUWDGR� YDPRV D YHU OD GHnQLFLuRQ GH DOJXQDV

SURSLHGDGHV TXH SXHGHQ FXPSOLU ODV IXQFLRQHV UHDOHV GH XQD YDULDEOH� TXH VRQ GH XWLOLGDG HQ VX HVWXGLR

\ TXH WLHQHQ QXPHURVDV H LQWHUHVDQWHV DSOLFDFLRQHV�

q 6HD I �$ | 5 b� 5� VH GLFH TXH I HV XQD IXQFLuRQ SDU� VL VH FXPSOH�

I�b[�  I�[�� SDUD WRGR [ � $�

\ VH GLFH TXH I HV XQD IXQFLuRQ LPSDU� VL

I�b[�  bI�[�� SDUD WRGR [ � $�

q 8QD IXQFLuRQ I �$ b� 5 VH GHQRPLQD SHULuRGLFD VL H[LVWH XQ QuXPHUR UHDO 7 ! � WDO TXH

I�[� 7 �  I�[�� SDUD WRGR [ � $�

(O QuXPHUR UHDO 7 UHFLEH HO QRPEUH GH SHUurRGR GH OD IXQFLuRQ� 2EVuHUYHVH TXH� VL 7 HV HO SHUurRGR GH

XQD IXQFLuRQ I � HQWRQFHV 7 �  Q7 WDPELuHQ OR HV SDUD FXDOTXLHU QuXPHUR QDWXUDO Q� HO PHQRU QuXPHUR

7 TXH FXPSOH OD GHnQLFLuRQ VH GHQRPLQD SHUurRGR SURSLR R IXQGDPHQWDO GH OD IXQFLuRQ�

q 6H GLFH TXH XQD IXQFLuRQ I �$ b� 5 HV DFRWDGD� VL VX UHFRUULGR ,PI HV XQ FRQMXQWR DFRWDGR� HQ

SDUWLFXODU� SXHV� SXHGH KDEODUVH GHO VXSUHPR \ GHO urQnPR GH I � QRWDGRV VXS I \ LQI I � TXH QR VRQ

PuDV TXH HO VXSUHPR \ HO urQnPR� UHVSHFWLYDPHQWH� GHO FRQMXQWR ,PI �

q &XDQGR HO VXSUHPR \ HO urQnPR GH XQD IXQFLuRQ HQ XQ FLHUWR GRPLQLR SHUWHQHFHQ D ,PI � HQWRQFHV VH

GHQRPLQDQ H[WUHPRV DEVROXWRV GH OD IXQFLuRQ� $Vur� VL I �$ b� 5 HV XQD IXQFLuRQ DFRWDGD� VH GLFH TXH

I WLHQH XQ PuD[LPR DEVROXWR HQ HO SXQWR D � $� VL VH FXPSOH�

I�D� w I�[�� SDUD WRGR [ � $�

'H PRGR DQuDORJR� VH GLFH TXH I WLHQH XQ PurQLPR DEVROXWR HQ HO SXQWR D � $� VL VH YHULnFD�

I�D� � I�[�� SDUD WRGR [ � $�

q 7DPELuHQ WLHQH LQWHUuHV FRQVLGHUDU H[WUHPRV HQ VXEFRQMXQWRV GHO GRPLQLR GH XQD IXQFLuRQ� GHQRPLQDGRV

H[WUHPRV ORFDOHV R UHODWLYRV� 6H GLFH TXH OD IXQFLuRQ I �$ b� 5 WLHQH XQ PuD[LPR ORFDO R UHODWLYR HQ

HO SXQWR D � $� VL H[LVWH XQ HQWRUQR 8�D� GH GLFKR SXQWR� WDO TXH VH FXPSOH

I�D� w I�[�� SDUD WRGR [ � 8�D� ? $�



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

'H PRGR DQuDORJR� VH GHnQHQ ORV PurQLPRV ORFDOHV R UHODWLYRV� (Q OD nJXUD ���� VH KD UHSUHVHQWDGR XQD

IXQFLuRQ GH GRPLQLR >����> OD FXDO WLHQH GRV PuD[LPRV ORFDOHV HQ ORV SXQWRV [� \ [� \ GRV PurQLPRV

ORFDOHV HQ ORV SXQWRV � \ [�� DGHPuDV� I DOFDQ]D XQ PuD[LPR DEVROXWR HQ [� \ QR DOFDQ]D QLQJuXQ

PurQLPR DEVROXWR�

q 6HD I �$ | 5 b� 5� GDGRV GRV SXQWRV GH VX JUuDnFD �D� I�D�� \ �E� I�E��� VH GHQRPLQD VHFDQWH OD

UHFWD TXH SDVD SRU GLFKRV SXQWRV \ FX\D HFXDFLuRQ HV

\ b I�D�  
I�E�b I�D�

Eb D

�[b D��

(O VHJPHQWR GH XQD UHFWD VHFDQWH TXH XQH ORV GRV SXQWRV GH OD JUuDnFD GH I VH GHQRPLQD FXHUGD�

)LJXUD ���� ,OXVWUDFLuRQ GH ORV H[WUHPRV ORFDOHV GH XQD IXQFLuRQ

q 6HD I �$ b� 5� VH GLFH TXH I HV FRQYH[D HQ , | $ VL FXDOHVTXLHUD TXH VHDQ [� \ � , VH FXPSOH�

I�W[� ��b W�\� � WI�[� � ��b W�I�\�� � � W � ��

HVWR HV� VL GDGRV GRV SXQWRV FXDOHVTXLHUD GH OD JUuDnFD GH I FX\D DEVFLVD VHD GH , � HO VHJPHQWR TXH

XQH ORV GRV SXQWRV HVWuD SRU HQFLPD GH OD JUuDnFD GH OD IXQFLuRQ �YuDVH OD nJXUD ����� 8QD IXQFLuRQ

I �$ b� 5 VH GLFH TXH HV FuRQFDYD HQ , | $ VL FXDOHVTXLHUD TXH VHDQ [� \ � , VH FXPSOH�

I�W[� ��b W�\� w WI�[� � ��b W�I�\�� � � W � ��

HV GHFLU� VL GDGRV GRV SXQWRV FXDOHVTXLHUD GH OD JUuDnFD GH I FX\D DEVFLVD VHD GH , � HO VHJPHQWR TXH

XQH ORV GRV SXQWRV HVWuD SRU GHEDMR GH OD JUuDnFD GH OD IXQFLuRQ �YuDVH OD nJXUD ����� 6L ODV GHVLJXDOGDGHV

y = f(x)



��� &RQFHSWR GH IXQFLuRQ� (MHPSORV� ���

DQWHULRUHV VRQ HVWULFWDV� OD IXQFLuRQ VH GLFH TXH HV HVWULFWDPHQWH FRQYH[D R ELHQ HVWULFWDPHQWH FuRQFDYD�

UHVSHFWLYDPHQWH� 6H YHUuD OD LPSRUWDQFLD GH HVWD SURSLHGDG DO HVWXGLDU OD XQLFLGDG GH H[WUHPRV GH

XQD IXQFLuRQ HQ XQ LQWHUYDOR�

q &XDOHVTXLHUD GH ODV SURSLHGDGHV GHnQLGDV DQWHULRUPHQWH �PRQRWRQurD� FRQFDYLGDG� ���� TXH LQYROXFUHQ

XQ VXEFRQMXQWR GHO GRPLQLR� VH GLFH TXH VH FXPSOHQ HQ XQ SXQWR VL H[LVWH XQ HQWRUQR GH GLFKR SXQWR

HQ HO TXH VH FXPSOH OD SURSLHGDG�

)LJXUD ���� )XQFLuRQ FRQYH[D HQ XQ LQWHUYDOR

)LJXUD ���� )XQFLuRQ FuRQFDYD HQ XQ LQWHUYDOR



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

������ (-(03/2� ,OXVWUHPRV HVWDV SURSLHGDGHV FRQ DOJXQDV IXQFLRQHV VHQFLOODV�

q /DV IXQFLRQHV I �5 b� 5 GHnQLGDV SRU I�[�  [�S� S  �� �� �� � � � � [ � 5� VRQ SDUHV� QR VRQ

SHULuRGLFDV� QR HVWuDQ DFRWDGDV VXSHULRUPHQWH \ WLHQHQ XQ PurQLPR DEVROXWR HQ HO RULJHQ�

q /DV IXQFLRQHV I �5 b� 5 GHnQLGDV SRU I�[�  [�S��� S  �� �� �� � � � � [ � 5� VRQ LPSDUHV� QR VRQ

SHULuRGLFDV� QR HVWuDQ DFRWDGDV \ QR WLHQHQ H[WUHPRV DEVROXWRV�

q /D IXQFLuRQ I �5 b� 5 �GHQRPLQDGD ?GLHQWH GH VLHUUD�� GHnQLGD SRU I�[�  [b(�[�� [ � 5 QR WLHQH

VLPHWUurD SDU QL LPSDU� HV SHULuRGLFD \ VX SHUurRGR IXQGDPHQWDO HV 7  �� HV DFRWDGD FXPSOLuHQGRVH TXH

,PI  >�� �>� DOFDQ]D XQ PurQLPR DEVROXWR HQ ORV QDWXUDOHV \� SRU uXOWLPR� QR WLHQH PuD[LPR DEVROXWR�

q /DV IXQFLRQHV SRWHQFLDOHV GH H[SRQHQWH QDWXUDO [Q�5 b� 5 VRQ HVWULFWDPHQWH FRQYH[DV VL Q HV SDU�

6L Q HV LPSDU� VRQ HVWULFWDPHQWH FuRQFDYDV HQ 5b \ HVWULFWDPHQWH FRQYH[DV HQ 5��

q /D IXQFLuRQ I � >b�� �@ b� 5� GHnQLGD SRU

I�[�  [�� VL b � � [ � b�� I�[�  �� VL b � � [ � �� I�[�  [�� VL � � [ � ��

HV FRQYH[D HQ VX GRPLQLR SHUR QR HV HVWULFWDPHQWH FRQYH[D� Vur OR HV� HQ FDPELR� HQ ORV LQWHUYDORV

>b��b�@ \ >�� �@ FRQWHQLGRV HQ VX GRPLQLR�

��� /u,0,7( '( 81$ )81&,u21 (1 81 38172� 3523,('$'(6�

����� (O FRQFHSWR GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR HV� VLQ GXGD� XQR GH ORV FRQFHSWRV FODYH GHO

$QuDOLVLV 0DWHPuDWLFR� 7LHQH FRPR REMHFWLYR FDUDFWHUL]DU OD YDULDFLuRQ GH ODV LPuDJHQHV GH ORV SXQWRV

?SUuR[LPRV� D XQ SXQWR GDGR� VLQ LPSRUWDU� QR REVWDQWH� OR TXH KDJD OD IXQFLuRQ HQ GLFKR SXQWR� HQ HO

FXDO HV SRVLEOH TXH QL WDQ VLTXLHUD HVWuH GHnQLGD�

����� '(),1,&,u21� �/urPLWH GH XQD IXQFLuRQ HQ XQ SXQWR�� 6HD I �$ | 5 b� 5 XQD IXQFLuRQ UHDO \ VHD

D XQ SXQWR GH DFXPXODFLuRQ GH $ �TXH� UHFRUGuHPRVOR� HV XQ SXQWR TXH SXHGH SHUWHQHFHU R QR SHUWHQHFHU

DO FRQMXQWR $�� 6H GLFH TXH OD IXQFLuRQ I WLHQH OurPLWH / � 5 HQ HO SXQWR D� VL GDGR XQ � ! � DUELWUDULR�

H[LVWH XQ p ! � GH WDO PRGR TXH FXDOTXLHUD TXH VHD W � $ WDO TXH � � MWb DM � p� HQWRQFHV VH FXPSOH

MI�W�b /M � �� (Q OD nJXUD ��� VH KD LOXVWUDGR JUuDnFDPHQWH HO FRQFHSWR GH OurPLWH GH XQD IXQFLuRQ HQ XQ

SXQWR�

q /D FRQGLFLuRQ DQWHULRU SXHGH HVFULELUVH WDPELuHQ DVur�

VL W � %e�D� p� ?$� HQWRQFHV I�W� � %��/�

R ELHQ� GH IRUPD HTXLYDOHQWH�

VL W � �@Db p� D� p>?$�b IDJ� HQWRQFHV I�W� �@/b �� /� �>�

q (Q PXFKRV FDVRV UHVXOWD uXWLO OD ?YHUVLuRQ LQFUHPHQWDO� GH OD GHnQLFLuRQ DQWHULRU� HQ OD FXDO ORV SXQWRV

W VH FDUDFWHUL]DQ SRU VX GLIHUHQFLD UHVSHFWR GHO SXQWR D� $Vur SXHV� VH GLFH TXH OD IXQFLuRQ I WLHQH

OurPLWH / � 5 HQ HO SXQWR D� VL GDGR � ! � DUELWUDULR� H[LVWH XQ p ! � GH WDO PRGR TXH� FXDOTXLHUD TXH

VHD W  D� K � $ WDO TXH � � MKM � p� VH FXPSOH MI�D� K�b /M � ��

q 3DUD LQGLFDU TXH / � 5 HV HO OurPLWH GH OD IXQFLuRQ I HQ HO SXQWR D� VH XWLOL]DQ LQGLVWLQWDPHQWH ODV

QRWDFLRQHV VLJXLHQWHV�

/  OLP
D

I � /  OLP
W�D

I�W�� I�W�� / VL W� D�



��� /urPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� 3URSLHGDGHV� ���

(Q HVWH WH[WR XWLOL]DUHPRV SUHIHUHQWHPHQWH ODV GRV SULPHUDV TXH� SRU RWUD SDUWH� VRQ ODV PuDV

KDELWXDOHV�

)LJXUD ���� ,OXVWUDFLuRQ JUuDnFD GHO OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR

����� 2%6(59$&,u21�

q (O QuXPHUR UHDO p GH OD GHnQLFLuRQ GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR GHSHQGH� HYLGHQWHPHQWH�

GHO QuXPHUR � HOHJLGR� DVur FRPR GHO SXQWR D HQ TXH VH HVWXGLH OD H[LVWHQFLD HO OurPLWH GH I � FRQ HOOR�

FXDQGR VHD SUHFLVR H[SOLFLWDU HVWD GHSHQGHQFLD� VH HVFULELUuD p��� D�� 6H YHUuD XQ FDVR FRQFUHWR HQ HO

HMHPSOR ������ (VWR VLJQLnFD TXH� SDUD GLIHUHQWHV SXQWRV� SXHGH FRQVHJXLUVH XQD PLVPD DSUR[LPDFLuRQ

DO OurPLWH� VL uHVWH H[LVWH� FRQ HQWRUQRV GH UDGLR GLIHUHQWH� 0uDV DGHODQWH VH HVWXGLDUuD XQ FDVR HQ HO FXDO

p GHSHQGH uXQLFDPHQWH GH �� SHUR QR GHO SXQWR D �IXQFLRQHV XQLIRUPHPHQWH FRQWLQXDV��

q /D QHJDFLuRQ GH OD FRQGLFLuRQ GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR VH HQXQFLD DVur� VL I �$ b� 5 \

D � $�� I QR WLHQH SRU OurPLWH / � 5 HQ HO SXQWR D VL H[LVWH � ! � WDO TXH FXDOTXLHUD TXH VHD p ! � VH

FXPSOH MI�[�b /M w � SDUD DOJuXQ [ � $ WDO TXH � � M[b DM � p�

q /D GHnQLFLuRQ GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR VH H[WLHQGH GH PRGR QDWXUDO DO FDVR GH IXQFLRQHV

FRPSOHMDV R GH YDULDEOH FRPSOHMD� HVWuD FODUR TXH� HQWRQFHV� M M LQGLFDUuD� VHJuXQ HO FDVR� HO YDORU

DEVROXWR GH XQ QuXPHUR UHDO� R ELHQ� HO PuRGXOR GH XQ QuXPHUR FRPSOHMR� 3RU RWUD SDUWH� VL I �$ |

5 b� &� VH KD FRPHQWDGR \D TXH� SDUD FDGD [ � $ | 5� HQWRQFHV I�[�  �I��[�� I��[�� � &� HQ HVWH



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

FDVR� HV IuDFLO YHU TXH VL D HV XQ SXQWR GH DFXPXODFLuRQ GH $� VH FXPSOH OLP
D

I  /  �/�� /�� � & VL�

\ VuROR VL� OLP
D

I�  /� � 5 \ OLP
D

I�  /� � 5� /RV GHWDOOHV GH OD MXVWLnFDFLuRQ GH HVWD SURSLHGDG VH

SURSRQHQ FRPR HMHUFLFLR�

����� 352326,&,u21� (O OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� VL H[LVWH� HV uXQLFR�

'HPRVWUDFLuRQ�

6HD XQD IXQFLuRQ I �$ | 5 b� 5� D XQ SXQWR GH DFXPXODFLuRQ GH $ \ VXSRQJDPRV TXH SXGLHUDQ

H[LVWLU GRV QuXPHURV UHDOHV GLVWLQWRV /�/� WDOHV TXH� /  OLP
D

I \ /�  OLP
D

I � (QWRQFHV� SRU GHnQLFLuRQ�

GDGR � ! � DUELWUDULR� H[LVWLUurDQ GRV QuXPHURV UHDOHV p� ! � \ p� ! � WDOHV TXH�

MI�[�b /M �
�

�
VL [ � $ \ � � M[b DM � p��

MI�[�b /
�
M �

�

�
VL [ � $ \ � � M[b DM � p��

6L GHVLJQDPRV SRU p  PLQIp�� p�J� HQWRQFHV VH FXPSOH

M/b /
�
M � M/b I�[�M� MI�[�b /

�
M �

�

�
�

�

�
 �� VL [ � $ \ � � M[b DM � p�

(Q FRQVHFXHQFLD� GDGD OD DUELWUDULHGDG GH � ! �� VH FXPSOH M/ b /
�M � � SDUD WRGR � ! �� OR FXDO

LPSOLFD /  /
��

����� (-(03/2�

q 6HD w�5 b� 5 XQD IXQFLuRQ FRQVWDQWH UHDO GH YDULDEOH UHDO \ VHD D XQ QuXPHUR UHDO� GDGR � ! �

DUELWUDULR� VH FXPSOH

Mw�[�b w�D�M  Mwb wM  � � � SDUD WRGR [ � 5�

OR FXDO SUXHED TXH OLP
D

w  w SDUD FXDOTXLHU D � 5�

q 6HD [�5 b� 5 OD IXQFLuRQ FRRUGHQDGD GH 5 \ VHD D � 5 XQ SXQWR FXDOTXLHUD� GDGR � ! � DUELWUDULR�

SDUD WRGR W � 5 WDO TXH � � MWb DM � p FRQ p � �� VH FXPSOH

M[�W�b [�D�M  MWb DM � ��

FRQ OR FXDO SXHGH DnUPDUVH TXH OLP
D

[  D� SDUD FXDOTXLHU D � 5�

q 6HD I �5 b� 5 OD IXQFLuRQ GHnQLGD SRU I�[�  

�
�� VL [ � 4�

�� VL [ � 5b4�
(O QuXPHUR UHDO /  � QR HV

OurPLWH GH I HQ HO SXQWR D  � SXHVWR TXH FXDOTXLHUD TXH VHD � � � � �� SDUD WRGR p ! � H[LVWHQ

QuXPHURV UHDOHV WDOHV TXH � � M[M � p TXH FXPSOHQ MI�[� b �M  M� b �M  � ! �� &RPSUXuHEHVH TXH

QLQJuXQ RWUR QuXPHUR UHDO FXPSOH OD GHnQLFLuRQ GH OurPLWH GH HVWD IXQFLuRQ HQ HO RULJHQ� HVWR HV� SUXuHEHVH

TXH OLP
�

I QR H[LVWH�

����� (-(03/2� 6H FRQVLGHUD OD IXQFLuRQ I �$ b� 5� GHnQLGD SRU I�[�  
�

[� �
HQ HO VXEFRQMXQWR

$  I[ � 5  [� b�J� 9DPRV D SUREDU TXH VH FXPSOH� OLP
�

�

[� �
 
�

�
� 3DUD HOOR� XWLOL]DUHPRV OD YHUVLuRQ

LQFUHPHQWDO GH OD GHnQLFLuRQ ����� \� DVur� SRQGUHPRV GH PDQLnHVWR VX XWLOLGDG� HQ HVWH FDVR� REVuHUYHVH



��� /urPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� 3URSLHGDGHV� ���

TXH VL [  ��K� HQWRQFHV I���K�  
�

� � K
� &RQ HO REMHWLYR GH LOXVWUDU HO PHFDQLVPR �� p LQKHUHQWH D OD

GHnQLFLuRQ GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� FRPHQ]DUHPRV KDFLHQGR DOJXQDV WHQWDWLYDV FRQ YDORUHV

FRQFUHWRV GH ��

q 6L� SRU HMHPSOR� VH WRPD LQLFLDOPHQWH �  ���� HQ YLUWXG GH OD GHnQLFLuRQ� GHEHPRV SODQWHDU�

MI�D� K�b /M  

nnnn �

� � K
b
�

�

nnnn  
nnnn bK

��� � K�

nnnn � ����

6L K ! �� HQWRQFHV GHEH FXPSOLUVH
K

��� � K�
� ���� HV GHFLU� K � � � K� OR FXDO HV FLHUWR VLHPSUH�

6L K � �� GHEH FXPSOLUVH
bK

��� � K�
� ���� HVWR HV� bK � � � K� R VHD K ! b�� HQ GHnQLWLYD� SXHGH

WRPDUVH p����� ��  ��

q 6L VH SURFHGH DQuDORJDPHQWH� WRPDQGR �  ���� UHVXOWD�

SDUD K ! �� VH FXPSOH

nnnnI�� � K�b
�

�

nnnn � ���� VL K �
�

�
�

SDUD K � �� VH FXPSOH

nnnnI�� � K�b
�

�

nnnn � ���� VL K ! b
�

�
�

HV GHFLU� SXHGH WRPDUVH p����� ��  �

�
�

q *HQHUDOL]DQGR SDUD � ! � DUELWUDULR� UHVXOWD�

SDUD K ! �� VH FXPSOH

nnnnI�� � K�b
�

�

nnnn � � VL K �
��

�b ��
�

SDUD K � �� VH FXPSOH

nnnnI�� � K�b
�

�

nnnn � � VL K !
b��

� � ��
�

VH REWLHQH nQDOPHQWH� p��� ��  PLQ

|
��

�b ��
�
��

� � ��

}
 

��

� � ��
� &RQ HOOR TXHGD SUREDGR TXH

/  � � FXPSOH OD GHnQLFLuRQ ������� HQ HO SXQWR D  � SDUD OD IXQFLuRQ GDGD� FRQ OR TXH SXHGH

DnUPDUVH TXH OLP
�

�

[� �
 
�

�
�

q 6H SURSRQH FRPR HMHUFLFLR UHSHWLU ORV FuDOFXORV DQWHULRUHV FRQ HO REMHWLYR GH FRPSUREDU TXH OLP
�

�

[� �
 

�

�
� REWHQLuHQGRVH HQ HVWH FDVR p��� ��  

���

� � ��
�

q /D GLIHUHQFLD HQWUH p��� �� \ p��� �� SRQH GH PDQLnHVWR OD GHSHQGHQFLD GH p UHVSHFWR GHO SXQWR D�

DGHPuDV GH OD REYLD UHVSHFWR GH ��

����� 2%6(59$&,u21� /D GHnQLFLuRQ GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� DQuDORJDPHQWH DO FDVR GH ODV

VXFHVLRQHV� QR SURSRUFLRQD XQ PuHWRGR SUuDFWLFR SDUD HO FuDOFXOR GH GLFKR OurPLWH� SRU FXDQWR HO YDORU GHO

SURSLR OurPLWH LQWHUYLHQH HQ OD GHnQLFLuRQ� (OOR DFRQVHMD HVWDEOHFHU PuHWRGRV DOWHUQDWLYRV GH FuDOFXOR TXH

HVWuHQ EDVDGRV HQ SURSLHGDGHV GHO OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� REMHWLYR DO TXH QRV GHGLFDUHPRV OR

TXH UHVWD GH HVWH DSDUWDGR�

����� 352326,&,u21� 6HD I �$ | 5 b� 5 \ VHD D XQ SXQWR GH DFXPXODFLuRQ GHO FRQMXQWR $� /DV

DnUPDFLRQHV VLJXLHQWHV VRQ HTXLYDOHQWHV�



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

�� /  OLP
D

I �

�� SDUD FXDOTXLHU VXFHVLuRQ �XQ�
Q�1

GH HOHPHQWRV GH $ TXH FXPSOD ODV FRQGLFLRQHV VLJXLHQWHV�

OLPXQ  D�

X
Q
� D� SDUD WRGR Q � 1�

VH YHULnFD TXH OLP
Q���

I�XQ�  /�

'HPRVWUDFLuRQ�

��� ��� 3RU GHnQLFLuRQ GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR� GDGR � ! � DUELWUDULR H[LVWH XQ p ! � GH

WDO PRGR TXH VL [ � $ \ � � M[bDM � p� HQWRQFHV MI�[�b/M � �� 6L �X
Q
� HV XQD VXFHVLuRQ TXH FXPSOH

ODV FRQGLFLRQHV GH ��� H[LVWLUuD XQ Q� � 1 WDO TXH SDUD WRGR Q ! Q� VH FXPSOH � � MXQ b DM � p� FRQ
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GRPLQLR $� &RPR HV KDELWXDO� VH LGHQWLnFD OD VXFHVLuRQ FRQ OD IDPLOLD GH LPuDJHQHV �IQ�
Q�1� OD FXDO

WDPELuHQ VH LQGLFD DEUHYLDGDPHQWH SRU �I
Q
�� /D IXQFLuRQ I

Q
� VH GHQRPLQD WuHUPLQR Q�uHVLPR R JHQHUDO GH

OD VXFHVLuRQ�

)LJXUD ����� *UuDnFDV GH DOJXQDV IXQFLRQHV GH OD VXFHVLuRQ GHO HMHPSOR �����

����� (-(03/2� 3DUD FDGD Q � 1� VH FRQVLGHUDQ ODV IXQFLRQHV I
Q
� >b�� �@ b� 5� GHnQLGDV SRU�

�
!!!!!�
!!!!!�

IQ�[�  ��� VL
�

Q
� [ � ��

IQ�[�  Q[� VL b
�

Q
� [ �

�

Q
�

IQ�[�  b�� VL b � � [ � b
�

Q
�

&RQ HOOR� �IQ�
Q�1

HV XQD VXFHVLuRQ GH IXQFLRQHV GHnQLGDV HQ HO LQWHUYDOR >b�� �@� (Q OD nJXUD ���� VH

KDQ UHSUHVHQWDGR DOJXQRV HOHPHQWRV GH HVWD VXFHVLuRQ�



��� 6XFHVLRQHV \ VHULHV GH IXQFLRQHV ���

����� '(),1,&,u21� �&RQYHUJHQFLD SXQWXDO GH XQD VXFHVLuRQ IXQFLRQDO� )XQFLuRQ OurPLWH�� 6L �I
Q
�
Q�1

HV XQD VXFHVLuRQ GH IXQFLRQHV GHnQLGDV HQ $ | 5 \ [ � $� HQWRQFHV �IQ�[��
Q�1 HV XQD VXFHVLuRQ GH

QuXPHURV UHDOHV� VL HVWD VXFHVLuRQ QXPuHULFD HV FRQYHUJHQWH� VH GLFH HQWRQFHV TXH OD VXFHVLuRQ GH IXQFLRQHV

�IQ� FRQYHUJH HQ HO SXQWR [ � $�

q 6L OD VXFHVLuRQ QXPuHULFD �IQ�[��
Q�1 FRQYHUJH SDUD WRGR SXQWR [ � ' | $� VH GLFH HQWRQFHV TXH OD

VXFHVLuRQ GH IXQFLRQHV �I
Q
�
Q�1

FRQYHUJH SXQWXDOPHQWH HQ HO FRQMXQWR '� HO FXDO UHFLEH HO QRPEUH

GH GRPLQLR GH FRQYHUJHQFLD SXQWXDO GH OD VXFHVLuRQ IXQFLRQDO �IQ�
Q�1

�

q (Q YLUWXG GH OD GHnQLFLuRQ GH GRPLQLR GH FRQYHUJHQFLD SXQWXDO GH XQD VXFHVLuRQ GH IXQFLRQHV �IQ�
Q�1�

SXHGH GHnQLUVH XQD IXQFLuRQ I �' b� 5 GH OD IRUPD VLJXLHQWH�

I�[�  OLP
Q���

�I
Q
�[��� [ � '�

/D IXQFLuRQ I DVur GHnQLGD� VH GHQRPLQD IXQFLuRQ OurPLWH �SXQWXDO� GH OD VXFHVLuRQ IXQFLRQDO �IQ�
Q�1 \

VH GHVLJQD PHGLDQWH ODV QRWDFLRQHV�

�IQ�� I� I  OLP
Q���

�IQ�� I  OLP IQ�

2EVuHUYHVH TXH� HQ YLUWXG GH OD GHnQLFLuRQ GH OurPLWH GH XQD VXFHVLuRQ QXPuHULFD� VL I  OLP IQ \ [ � '

�PDQWHQLHQGR VLJQLnFDGR \ QRWDFLRQHV�� GDGR � ! � DUELWUDULR� H[LVWH XQ QuXPHUR QDWXUDO Q����[� WDO

TXH

MIQ�[�b I�[�M � � SDUD WRGR Q ! Q����[��

1uRWHVH TXH VH KD HVFULWR GHWDOODGDPHQWH Q����[�� SDUD SRQHU GH PDQLnHVWR OD GHSHQGHQFLD GHO

QuXPHUR QDWXUDO Q� UHVSHFWR GH � \ GHO SXQWR [ � '�

)LJXUD ����� *UuDnFD GH OD IXQFLuRQ OurPLWH GHO HMHPSOR �����

����� (-(03/2� 6H WUDWD GH HVWXGLDU OD FRQYHUJHQFLD SXQWXDO GH OD VXFHVLuRQ IXQFLRQDO GHnQLGD HQ

HO HMHPSOR ������ SDUD HOOR� VL [ � $  >b�� �@� GHEH FRQVLGHUDUVH OD VXFHVLuRQ QXPuHULFD �IQ�[��
Q�1



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

\ HVWXGLDU VX FDUuDFWHU� 9LVWR HO GRPLQLR GH I
Q
� Q � 1 \ VX GHnQLFLuRQ� GLYLGLUHPRV HO HVWXGLR HQ ORV

DSDUWDGRV VLJXLHQWHV�

6L � � [ � �� HQWRQFHV IQ�[�  � SDUD WRGR Q w �� HV GHFLU� OD VXFHVLuRQ GH LPuDJHQHV HV FRQYHUJHQWH

�VXFHVLuRQ FRQVWDQWH� \ WLHQH OurPLWH ��

6L b� � [ � b�� VH FXPSOH IQ�[�  b� SDUD WRGR Q w �� FRQ OR TXH� HQ HVWH FDVR� HO OurPLWH GH OD

VXFHVLuRQ GH LPuDJHQHV HV b��

6L � � [ � �� H[LVWH XQ QuXPHUR QDWXUDO S GH WDO PDQHUD TXH
�

S� �
� [ �

�

S
� \ HQWRQFHV VH WLHQH�

I
Q
�[�  

�
Q[� VL Q � S�

�� VL Q ! S�

HV GHFLU� OLP
Q���

I
Q
�[�  �� 6H SUXHED DQuDORJDPHQWH TXH VL b� � [ � �� OD VXFHVLuRQ GH LPuDJHQHV WLHQH

OurPLWH b��

)LQDOPHQWH� HQ HO RULJHQ VH FXPSOH I
Q
���  � SDUD WRGR Q � 1� HV GHFLU� OLP

Q���
I
Q
���  ��

$Vur SXHV� OD VXFHVLuRQ IXQFLRQDO FRQVLGHUDGD HV SXQWXDOPHQWH FRQYHUJHQWH HQ HO FRQMXQWR '  $  

>b�� �@ \ OD IXQFLuRQ OurPLWH GH GLFKD VXFHVLuRQ IXQFLRQDO� HV OD IXQFLuRQ I GHnQLGD SRU�

I�[�  

�
!�
!�

�� VL � � [ � ��

�� VL [  ��

b�� VL b � � [ � ��

�9uHDVH OD nJXUD ������

3DUD FRQVWDWDU OD GHSHQGHQFLD GH Q����[� UHVSHFWR DO SXQWR [� WRPHPRV� SRU HMHPSOR� �  ��� \

FRQVLGHUHPRV ORV SXQWRV [�  ��� \ [�  ���� 3RU XQ ODGR VH FXPSOH� I������  ���� I
Q
�����  

�� SDUD WRGR Q w �� HV GHFLU� Q������ ����  �� 3RU OR TXH UHVSHFWD DO SXQWR [�� VH FXPSOH�

I������  ���� I������  ���� � � � � I������  ���� IQ�����  � SDUD WRGR Q w ��� FRQ OR TXH

Q������ ����  ��

(O HVWXGLR GH OD FRQYHUJHQFLD GH XQD VXFHVLuRQ IXQFLRQDO KDFLD VX IXQFLuRQ OurPLWH SXHGH SURIXQGL]DUVH

HQ HO VLJXLHQWH VHQWLGR� YLHQGR VL HV SRVLEOH HOLPLQDU OD GHSHQGHQFLD GHO QuXPHUR QDWXUDO Q� UHVSHFWR DO

SXQWR [ GHO GRPLQLR GH FRQYHUJHQFLD SXQWXDO� HV GHFLU� HVWXGLDQGR VL SDUD FDGD � ! � H[LVWH XQ uXQLFR

QuXPHUR QDWXUDO Q���� TXH FXPSOD GLFKD FRQGLFLuRQ SDUD WRGR SXQWR GHO GRPLQLR GH FRQYHUJHQFLD� 0uDV

DGHODQWH VH YHUuD TXH HVWD LQGHSHQGHQFLD GH Q� UHVSHFWR DO SXQWR [� UHSRUWD JUDQGHV YHQWDMDV�

����� '(),1,&,u21� �&RQYHUJHQFLD XQLIRUPH GH XQD VXFHVLuRQ IXQFLRQDO�� 6HD �I
Q
�
Q�1

XQD VXFHVLuRQ

GH IXQFLRQHV GHnQLGDV HQ HO FRQMXQWR $ | 5� WDO TXH HV SXQWXDOPHQWH FRQYHUJHQWH D OD IXQFLuRQ I HQ

' | $� 6H GLFH TXH HVWD VXFHVLuRQ HV XQLIRUPHPHQWH FRQYHUJHQWH D I HQ HO VXEFRQMXQWR '� GH $ VL�

FXDOTXLHUD TXH VHD � ! �� H[LVWH XQ QuXPHUR QDWXUDO Q���� WDO TXH�

MIQ�[�b I�[�M � �� SDUD WRGR Q ! Q���� \ SDUD WRGR [ � '��

(O FRQMXQWR '� VH GHQRPLQD GRPLQLR GH FRQYHUJHQFLD XQLIRUPH GH OD VXFHVLuRQ IXQFLRQDO�

q /D FRQGLFLuRQ TXH HVWDEOHFH OD GHnQLFLuRQ DQWHULRU� HTXLYDOH D GHFLU TXH� FXDOTXLHUD TXH VHD � ! ��

H[LVWH XQ QuXPHUR QDWXUDO Q� WDO TXH�

I�[�b � � IQ�[� � I�[� � �� SDUD WRGR Q ! Q���� \ SDUD WRGR [ � '��



��� 6XFHVLRQHV \ VHULHV GH IXQFLRQHV ���

TXH VH SXHGH LQWHUSUHWDU JHRPuHWULFDPHQWH FRPR VH PXHVWUD HQ OD nJXUD ����� VL OD VXFHVLuRQ �I
Q
�

FRQYHUJH XQLIRUPHPHQWH D I HQ '�� HQWRQFHV OD JUuDnFD GH ODV IXQFLRQHV IQ HVWuD HQWUH ODV JUuDnFDV GH

I b � \ I � �� FXDOTXLHUD TXH VHD Q ! Q��

)LJXUD ����� ,QWHUSUHWDFLuRQ JHRPuHWULFD GH OD FRQYHUJHQFLD XQLIRUPH GH XQD VXFHVLuRQ IXQFLRQDO

����� (-(03/2� 9DPRV D FRPSOHWDU HO HVWXGLR GH ����� YLHQGR TXH OD FRQYHUJHQFLD GH OD VXFHVLuRQ

IXQFLRQDO �IQ� D OD IXQFLuRQ OurPLWH I QR HV XQLIRUPH� 3DUD HOOR� YHUHPRV TXH OD GHnQLFLuRQ QR SXHGH

FXPSOLUVH SDUD WRGR [ GHO GRPLQLR GH FRQYHUJHQFLD SXQWXDO� HQ HIHFWR� VL VH FRQVLGHUD SRU HMHPSOR

�  � � \ VH WRPD [  
�

�Q
! �� HQWRQFHV FXDOTXLHUD TXH VHD Q � 1� VH FXPSOH�
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(OOR QRV GLFH TXH QR SXHGH GHVYLQFXODUVH Q� GHO SXQWR [ R� HQ RWUDV SDODEUDV� QR SXHGH HQFRQWUDUVH Q� WDO

TXH VH FXPSOD OD FRQGLFLuRQ GH OD GHnQLFLuRQ GDGD HQ ������ (Q OD nJXUD ���� SXHGH YHUVH OD LQWHUSUHWDFLuRQ

JHRPuHWULFD GH HVWH HMHPSOR�

(Q ODV SURSRVLFLRQHV TXH VH HVWXGLDQ D FRQWLQXDFLuRQ VH HVWXGLDQ ODV SURSLHGDGHV PuDV LPSRUWDQWHV GH

OD FRQYHUJHQFLD XQLIRUPH GH XQD VXFHVLuRQ GH IXQFLRQHV�

����� 352326,&,u21� 7RGD VXFHVLuRQ IXQFLRQDO XQLIRUPHPHQWH FRQYHUJHQWH HV� HQ SDUWLFXODU�

SXQWXDOPHQWH FRQYHUJHQWH� HO UHFurSURFR QR HV FLHUWR �HVWR HV� OD FRQYHUJHQFLD SXQWXDO HV FRQGLFLuRQ

QHFHVDULD SDUD OD FRQYHUJHQFLD XQLIRUPH� SHUR QR HV FRQGLFLuRQ VXnFLHQWH��



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

'HPRVWUDFLuRQ�

6HD �IQ�
Q�1 XQD VXFHVLuRQ GH IXQFLRQHV GHnQLGDV HQ $ | 5 \ WDO TXH HV XQLIRUPHPHQWH FRQYHUJHQWH

D XQD IXQFLuRQ I HQ '� | $� /D SURSLD GHnQLFLuRQ GH FRQYHUJHQFLD XQLIRUPH YLVWD HQ ������� GLFH TXH�

HQ SDUWLFXODU� GLFKD VXFHVLuRQ FRQYHUJH SXQWXDOPHQWH D I HQ '�� SRU FXDQWR VH FXPSOH OD GHnQLFLuRQ

������ 'LFKR GH RWUR PRGR� OD FRQYHUJHQFLD SXQWXDO GH XQD VXFHVLuRQ IXQFLRQDO HV FRQGLFLuRQ QHFHVDULD

SDUD VX FRQYHUJHQFLD XQLIRUPH�

/R YLVWR HQ HO HMHPSOR ����� SRQH GH PDQLnHVWR TXH HO UHFurSURFR QR HV FLHUWR� HVWR HV� TXH OD

FRQYHUJHQFLD SXQWXDO QR JDUDQWL]D OD FRQYHUJHQFLD XQLIRUPH�

)LJXUD ����� ,QWHUSUHWDFLuRQ JHRPuHWULFD GHO HMHPSOR �����

����� 352326,&,u21� �&ULWHULR GH &DXFK\ SDUD VXFHVLRQHV IXQFLRQDOHV��

6HD �I
Q
� XQD VXFHVLuRQ GH IXQFLRQHV GHnQLGDV HQ HO FRQMXQWR $ | 5� XQD FRQGLFLuRQ QHFHVDULD \ VXnFLHQWH

SDUD TXH GLFKD VXFHVLuRQ VHD XQLIRUPHPHQWH FRQYHUJHQWH HQ '� | $� HV TXH GDGR � ! � DUELWUDULR� H[LVWD

XQ QuXPHUR QDWXUDO Q� WDO TXH�

MI
Q�S�[�b IQ�[�M � �� SDUD WRGR Q ! Q�� SDUD WRGR S ! � \ SDUD WRGR [ � '��

'HPRVWUDFLuRQ�

/D FRQGLFLuRQ HV QHFHVDULD� 6L VH GHVLJQD SRU I OD IXQFLuRQ OurPLWH XQLIRUPH GH OD VXFHVLuRQ �IQ� \ HQ

YLUWXG GH OD GHnQLFLuRQ GH FRQYHUJHQFLD XQLIRUPH� GDGR � ! � DUELWUDULR� H[LVWH XQ Q� � 1 WDO TXH

MIQ�[�b I�[�M �
�

�
� SDUD WRGR Q ! Q� \ SDUD WRGR [ � '��



��� 6XFHVLRQHV \ VHULHV GH IXQFLRQHV ���

3RU WDQWR� FXDOHVTXLHUD TXH VHDQ S w �� [ � ' \ Q ! Q�� VH FXPSOLUuD�

MI
Q�S�[�b IQ�[�M � MIQ�S�[�b I�[�M� MI�[�b IQ�[�M �

�

�
�
�

�
 ��

OR FXDO SUXHED TXH OD FRQGLFLuRQ HV FLHUWD�

/D FRQGLFLuRQ HV VXnFLHQWH� &XDOTXLHUD TXH VHD [ � '� OD VXFHVLuRQ QXPuHULFD �IQ�[�� HV XQD VXFHVLuRQ

GH &DXFK\ \� SRU WDQWR� FRQYHUJHQWH� 6L VH GHnQH OD IXQFLuRQ I PHGLDQWH�

I�[�  OLP
Q���

�IQ�[��� [ � '
�

�

HQWRQFHV� SRU GHnQLFLuRQ� OD VXFHVLuRQ �IQ� FRQYHUJH SXQWXDOPHQWH D OD IXQFLuRQ I � KD\ TXH YHU DKRUD TXH

OD FRQYHUJHQFLD HV� DGHPuDV� XQLIRUPH� 6HD � ! � DUELWUDULR� SXHVWR TXH VXSRQHPRV TXH OD FRQGLFLuRQ

GH &DXFK\ HV FLHUWD� H[LVWLUuD XQ QDWXUDO Q� WDO TXH�

MIQ�S�[�b IQ�[�M � �� SDUD WRGR Q ! Q�� SDUD WRGR S ! � \ SDUD WRGR [ � '
�

�

3DVDQGR DO OurPLWH FXDQGR S� �� \ GHMDQGR Q nMR� UHVXOWD nQDOPHQWH�

MI�[�b IQ�[�M � �� SDUD WRGR Q ! Q� \ SDUD WRGR [ � '
�

�

HV GHFLU� I  OLP�IQ�� XQLIRUPHPHQWH�

������ 2%6(59$&,u21� 1uRWHVH OD LPSRUWDQFLD GH OD SURSRVLFLuRQ DQWHULRU� SXHVWR TXH SHUPLWH SUREDU

OD FRQYHUJHQFLD XQLIRUPH GH XQD VXFHVLuRQ IXQFLRQDO VLQ FRQRFHU H[SOurFLWDPHQWH VX IXQFLuRQ OurPLWH� (Q OD

SURSRVLFLuRQ TXH VLJXH� VH HVWDEOHFH OD UHODFLuRQ HQWUH OD FRQYHUJHQFLD XQLIRUPH \ OD DFRWDFLuRQ GH IXQFLRQHV�

HVWH HV XQ SULPHU UHVXOWDGR TXH QRV LQGLFD XQD FXHVWLuRQ PX\ LPSRUWDQWH� TXH OD FRQYHUJHQFLD XQLIRUPH

SUHVHUYD ODV ?EXHQDV SURSLHGDGHV� GH ODV IXQFLRQHV� HQ HO VHQWLGR TXH ODV WUDQVPLWH GH ODV IXQFLRQHV GH OD

VXFHVLuRQ D OD IXQFLuRQ OurPLWH� WDO FRPR VH YHUuD HQ FDSurWXORV SRVWHULRUHV FRQ ODV SURSLHGDGHV GH FRQWLQXLGDG�

GHULYDELOLGDG H LQWHJUDELOLGDG�

������ 352326,&,u21� 6HD �IQ� XQD VXFHVLuRQ GH IXQFLRQHV GHnQLGDV HQ $ | 5 \ XQLIRUPHPHQWH

FRQYHUJHQWH KDFLD XQD IXQFLuRQ I HQ '� | $� 6L ODV IXQFLRQHV IQ VRQ DFRWDGDV HQ '
�� HQWRQFHV I WDPELuHQ

HV XQD IXQFLuRQ DFRWDGD HQ '��

'HPRVWUDFLuRQ�

3RU GHnQLFLuRQ GH FRQYHUJHQFLD XQLIRUPH� GDGR � ! � DUELWUDULR� H[LVWH XQ QuXPHUR QDWXUDO Q���� WDO

TXH�

MIQ�[�b I�[�M � �� SDUD WRGR Q ! Q���� \ SDUD WRGR [ � '
�

�

6L VH WRPD� SRU HMHPSOR� �  �� H[LVWH HQWRQFHV XQ QuXPHUR QDWXUDO Q�  Q���� WDO TXH

MIQ�[�b I�[�M � �� SDUD WRGR Q ! Q� \ SDUD WRGR [ � '
�

�

3XHVWR TXH ODV IXQFLRQHV IQ VRQ DFRWDGDV� H[LVWH XQ QuXPHUR UHDO NQ ! � WDO TXH�

MIQ�[�M � NQ� SDUD WRGR Q � 1 \ SDUD WRGR [ � '
�

�

)LMDQGR DKRUD Q ! Q�� UHVXOWD

MI�[�M � MI�[�b IQ�[�M� MIQ�[�M � � � NQ� SDUD WRGR [ � '
�

�



��� �� )XQFLRQHV� /urPLWHV GH IXQFLRQHV�

TXH SUXHED TXH OD IXQFLuRQ I HV DFRWDGD HQ '��

������ 2%6(59$&,u21� /D SURSRVLFLuRQ DQWHULRU QR HV YuDOLGD VL uXQLFDPHQWH VH DVXPH OD KLSuRWHVLV GH

FRQYHUJHQFLD SXQWXDO� WDO FRPR SXHGH YHUVH D FRQWLQXDFLuRQ� 3DUD FDGD Q � 1� VHD IQ� >�� �@ b� 5 OD

IXQFLuRQ GHnQLGD PHGLDQWH

IQ���  � \ IQ�[�  PLQ

|
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VL � � [ � ��

(V IuDFLO FRPSUREDU TXH �IQ� WLHQH SRU OurPLWH SXQWXDO OD IXQFLuRQ I � >�� �@ b� 5� GHnQLGD SRU�

I���  � \ I�[�  
�

[
VL � � [ � ��

&RPR UHVXOWD LQPHGLDWDPHQWH GH VX SURSLD GHnQLFLuRQ� WRGDV ODV IXQFLRQHV IQ VRQ DFRWDGDV HQ VX GRPLQLR�

PLHQWUDV TXH OD IXQFLuRQ I QR OR HV� /D FDXVD GH HVWH KHFKR UHVLGH HQ OD QR XQLIRUPLGDG GH OD FRQYHUJHQFLD

GH OD VXFHVLuRQ �IQ� KDFLD OD IXQFLuRQ I �9uHDVH OD nJXUD ������

)LJXUD ����� ,OXVWUDFLuRQ GH OD REVHUYDFLuRQ ������

������ '(),1,&,u21� �6HULH IXQFLRQDO�� 6HD �IQ�
Q�1 XQD VXFHVLuRQ GH IXQFLRQHV GHnQLGDV HQ HO

FRQMXQWR $ | 5� D SDUWLU GH HOOD� SXHGH FRQVWUXLUVH XQD QXHYD VXFHVLuRQ GH IXQFLRQHV� GH IRUPD DQuDORJD

DO FDVR GH ODV VHULHV QXPuHULFDV� PHGLDQWH DGLFLuRQ RUGHQDGD GH VXV WuHUPLQRV� 6L VH GHVLJQD SRU �)
Q
�
Q�1

OD QXHYD VXFHVLuRQ� VXV WuHUPLQRV� GHQRPLQDGRV VXPDV SDUFLDOHV Q�uHVLPDV� VH GHnQHQ PHGLDQWH�

)�  I�� )�  I� � I�� � � � � � � )Q  I� � I� � c c c� IQ  

Q;
N �
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5HVXOWD HYLGHQWH� GDGD VX SURSLD GHnQLFLuRQ� TXH HO FDPSR GH H[LVWHQFLD GH ODV IXQFLRQHV )Q� Q � 1� HV

HO PLVPR FRQMXQWR $ GH OD VXFHVLuRQ �IQ� D SDUWLU GH OD FXDO KD VLGR FRQVWUXLGD� /D SDUHMD GH VXFHVLRQHV



��� 6XFHVLRQHV \ VHULHV GH IXQFLRQHV ���

�I
Q
�
Q�1

� �)
Q
�
Q�1

VH GHQRPLQD VHULH GH IXQFLRQHV R VHULH IXQFLRQDO DVRFLDGD D OD VXFHVLuRQ �I
Q
�
Q�1

\ VH

GHVLJQD SRU
;

Qw�

IQ� R DEUHYLDGDPHQWH�
3

IQ�

������ (-(03/2� 6HD �D
Q
�
Q�1

XQD VXFHVLuRQ GH QuXPHURV UHDOHV \ VHD [� � 5� SXHGH FRQVLGHUDUVH OD

VXFHVLuRQ �IQ� GH IXQFLRQHV SROLQuRPLFDV GHnQLGDV SRU�

IQ�[�  D
Q
�[b [��

Q� Q � 1� [ � 5�

/D VHULH IXQFLRQDO DVRFLDGD D HVWD VXFHVLuRQ GH IXQFLRQHV�
3

DQ�[b[��
Q� VH GHQRPLQD VHULH GH SRWHQFLDV R

VHULH HQWHUD FHQWUDGD HQ [�� 2EVuHUYHVH TXH ODV VXPDV SDUFLDOHV GH HVWD VHULH IXQFLRQDO� VRQ SROLQRPLRV GH

OD IRUPD 3Q�[�  D��D��[b[���D��[b[��
�� c c c�DQ�[b[��

Q� FRQ HOOR VH MXVWLnFD OD GHQRPLQDFLuRQ

FOuDVLFD GH XQD VHULH GH SRWHQFLDV FRPR XQ ?SROLQRPLR GH JUDGR LQnQLWR��

/RV FRQFHSWRV GH FRQYHUJHQFLD SXQWXDO \ GH FRQYHUJHQFLD XQLIRUPH GHnQLGRV SDUD VXFHVLRQHV GH

IXQFLRQHV SXHGHQ DSOLFDUVH GH IRUPD HYLGHQWH D ODV VHULHV GH IXQFLRQHV� $VLPLVPR� UHVXOWD uXWLO

HVWXGLDU FULWHULRV GH FRQYHUJHQFLD XQLIRUPH SDUD ODV VHULHV GH IXQFLRQHV� FXHVWLuRQ TXH VH DERUGD HQ

ODV SURSRVLFLRQHV TXH VLJXHQ�

������ '(),1,&,u21� �&RQYHUJHQFLD SXQWXDO \ FRQYHUJHQFLD XQLIRUPH GH XQD VHULH GH IXQFLRQHV��

q 6HD
3

IQ XQD VHULH GH IXQFLRQHV GHnQLGDV HQ $ | 5� VH GLFH TXH GLFKD VHULH HV VLPSOHPHQWH

R SXQWXDOPHQWH FRQYHUJHQWH HQ ' | $� VL OD VHULH QXPuHULFD
3

IQ�[� HV FRQYHUJHQWH SDUD WRGR

[ � ' | $�

q 6H GHQRPLQD IXQFLuRQ VXPD GH OD VHULH IXQFLRQDO
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>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57� ,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�

/D PDWHULD FRUUHVSRQGLHQWH DO FDSurWXOR � TXH DFDEDPRV GH YHU� VH SXHGH HQFRQWUDU GLVWULEXLGD HQ WUHV

FDSurWXORV GLIHUHQWHV GH HVWD REUD� HO FDSurWXOR �� TXH HQ OD SULPHUD SDUWH GHVDUUROOD ORV OurPLWHV GH IXQFLRQHV�

HO FDSurWXOR �� TXH WUDWD ODV VXFHVLRQHV GH IXQFLRQHV \� SRU uXOWLPR� HO FDSurWXOR �� TXH GHGLFD HO uXOWLPR

DSDUWDGR D OHV VHULHV GH IXQFLRQHV� (O QLYHO \ ORV FRQWHQLGRV VRQ FRPSDUDEOHV D ORV SUHVHQWDGRV DTXur \

FRQWLHQH XQD EXHQD FROHFFLuRQ GH HMHUFLFLRV�

>'L@ ',;0,(5� -� 0DWHPuDWLFDV *HQHUDOHV�

(O FDSurWXOR �� GHO SULPHU YROXPHQ GH HVWD REUD HVWuD GHGLFDGR DO HVWXGLR GH ORV OurPLWHV� HQ SDUWLFXODU GH

ODV IXQFLRQHV \ GH ODV VXFHVLRQHV GH IXQFLRQHV� GHVWDFD SRU VX FODULGDG \ ULJRU HO WHPD GH OD HTXLYDOHQFLD

GH IXQFLRQHV� /DV VHULHV GH IXQFLRQHV VH HVWXGLDQ HQ HO FDSurWXOR �� �VHJXQGR YROXPHQ�� MXQWR FRQ ODV

VHULHV QXPuHULFDV� \ HO FDSurWXOR �� HVWuD GHGLFDGR FRPSOHWDPHQWH D ODV VHULHV GH SRWHQFLDV�

>)H@ )(55(5� -� \ )� 38(57$� &tDOFXO 'LIHUHQFLDO�

'H HVWH H[FHOHQWH WH[WR� VH UHFRPLHQGD OD OHFWXUD GH ORV FDSurWXORV � �6XFFHVVLRQV L VtHULHV IXQFLRQDOV� \

� �6tHULHV GH SRWtHQFLHV�� $XQ FXDQGR HO PDUFR GH OD REUD HV GLIHUHQWH� IXQFLRQHV YHFWRULDOHV \ VHULHV GH

SRWHQFLDV HQ &� UHVXOWD XQD OHFWXUD FRPSOHPHQWDULD GH JUDQ LQWHUuHV�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

/RV FRQFHSWRV UHODWLYRV D IXQFLRQHV \ OurPLWHV GH IXQFLRQHV VH GHVDUUROODQ HQ HO FDSurWXOR ,,,� MXQWR FRQ

ODV IXQFLRQHV FRQWLQXDV� (O FDSurWXOR ; VH GHGLFD D ODV VXFHVLRQHV \ VHULHV GH IXQFLRQHV \ ODV VHULHV

GH SRWHQFLDV� FRQWLHQH DVLPLVPR XQ HVWXGLR EUHYH GH ORV QuXPHURV FRPSOHMRV \ GH IXQFLRQHV FRPSOHMDV

GHnQLGDV SRU VHULHV GH SRWHQFLDV� /RV FRQWHQLGRV HVWuDQ PDJLVWUDOPHQWH SUHVHQWDGRV \ VX OHFWXUD HV

IUDQFDPHQWH DPHQD \ UHFRPHQGDEOH�

>5X@ 58',1� :� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

/DV FXHVWLRQHV JHQHUDOHV VREUH IXQFLRQHV \ OurPLWHV GH IXQFLRQHV VH WUDWDQ HQ HO FDSurWXOR �� GHQWUR GHO

PDUFR JHQHUDO GH ORV HVSDFLRV PuHWULFRV� /DV VXFHVLRQHV \ VHULHV IXQFLRQDOHV VH HVWXGLDQ HQ HO FDSurWXOR ��

HO SODQWHDPLHQWR HV PuDV JHQHUDO TXH HO TXH KHPRV YLVWR DTXur� SHUR VX OHFWXUD HV DPHQD H LQVWUXFWLYD�

$VLPLVPR� UHVXOWDQ PX\ LQWHUHVDQWHV ORV HMHPSORV TXH LOXVWUDQ ODV H[SRVLFLRQHV� DVur FRPR ORV HMHUFLFLRV

TXH VH SURSRQHQ� DOJXQRV GH ORV FXDOHV VRQ GH QLYHO PX\ HOHYDGR�

>6SY@ 63,9$.� 0� &DOFXOXV�

(O FDSurWXOR � VH GHGLFD D ORV OurPLWHV GH IXQFLRQHV� HO PDUFR HV HO GH ODV IXQFLRQHV UHDOHV GH XQD YDULDEOH

\ HO WUDWDPLHQWR GHO WHPD HV PX\ GLGuDFWLFR� GHQWUR GH OR TXH HV KDELWXDO HQ HVWH DXWRU� (O FDSurWXOR ��

WUDWD ODV VXFHVLRQHV GH IXQFLRQHV� ODV VHULHV GH IXQFLRQHV \ ODV VHULHV GH SRWHQFLDV UHDOHV� VH GHGLFDQ GRV

FDSurWXORV PuDV D ORV QuXPHURV FRPSOHMRV \ ODV VHULHV FRPSOHMDV GH SRWHQFLDV� &RQWLHQH PXFKRV HMHPSORV \

HMHUFLFLRV� WRGRV HOORV PX\ ELHQ VHOHFFLRQDGRV \ TXH FRPSOHPHQWDQ DGHFXDGDPHQWH ODV H[SRVLFLRQHV GHO

WH[WR�
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(VWH FDSurWXOR VH GHGLFD DO HVWXGLR GH ODV IXQFLRQHV FRQWLQXDV� HV GHFLU� DTXHOODV FX\D JUuDnFD QR

SUHVHQWD ?FRUWHV� QL ?GLVFRQWLQXLGDGHV�� HQ HO VHQWLGR TXH VH SUHFLVD ULJXURVDPHQWH HQ OD GHnQLFLuRQ

FRUUHVSRQGLHQWH�

6H HPSLH]D GHnQLHQGR OD FRQWLQXLGDG GH XQD IXQFLuRQ HQ XQ SXQWR� HV GHFLU� ORFDOPHQWH� \ D

FRQWLQXDFLuRQ VH H[WLHQGH GLFKD QRFLuRQ D XQ VXEFRQMXQWR GHO GRPLQLR GH OD IXQFLuRQ� HO FRQFHSWR GH

FRQWLQXLGDG ODWHUDO� TXH VH HVWXGLD D FRQWLQXDFLuRQ� HV uXWLO SDUD FODVLnFDU HO WLSR GH GLVFRQWLQXLGDG TXH

SXHGH SUHVHQWDU XQD IXQFLuRQ HQ XQ SXQWR�

(Q HO DSDUWDGR ��� VH HVWXGLDQ ODV SURSLHGDGHV GH ODV IXQFLRQHV FRQWLQXDV HQ XQ SXQWR� DFRWDFLuRQ�

FRQVHUYDFLuRQ GHO VLJQR \ UHODFLuRQ FRQ ODV RSHUDFLRQHV FRQ IXQFLRQHV �FULWHULRV GH FRQWLQXLGDG�� HO DSDUWDGR

��� WUDWD GH ODV SURSLHGDGHV GH ODV IXQFLRQHV FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR >D� E@ GH 5� GHVWDFDQGR
FRPR UHVXOWDGRV PuDV LPSRUWDQWHV ORV WHRUHPDV GH %RO]DQR� GH ORV YDORUHV LQWHUPHGLRV \ GH ORV YDORUHV

H[WUHPRV�

/D FRQWLQXLGDG XQLIRUPH� TXH VH HVWXGLD HQ HO DSDUWDGR ���� HV XQ FRQFHSWR PX\ LQWHUHVDQWH TXH

UHVXOWD GH DaQDGLU XQD FRQGLFLuRQ D OD FRQWLQXLGDG HQ XQ LQWHUYDOR \ VHUuD GH XWLOLGDG HQ WHPDV SRVWHULRUHV�

)LQDOPHQWH� HQ HO DSDUWDGR ��� VH WUDWD OD FRQWLQXLGDG GH ODV IXQFLRQHV OurPLWH GH VXFHVLRQHV \ VHULHV GH

IXQFLRQHV� VH REVHUYDUuD HO SDSHO HVHQFLDO TXH MXHJD OD FRQYHUJHQFLD XQLIRUPH GH OD VXFHVLuRQ IXQFLRQDO

KDFLD VX IXQFLuRQ OurPLWH�
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��� (/ &21&(372 '( &217,18,'$'�

����� (Q HVWH SULPHU DSDUWDGR VH HVWXGLD OD QRFLuRQ GH FRQWLQXLGDG GH XQD IXQFLuRQ FRPR XQD SURSLHGDG

ORFDO� HVWR HV� FRPR XQD FRQGLFLuRQ TXH VDWLVIDFH XQD IXQFLuRQ HQ HO HQWRUQR GH XQ SXQWR GH VX FDPSR GH

H[LVWHQFLD� PuDV DGHODQWH� VH H[WLHQGH HVWD QRFLuRQ D XQ VXEFRQMXQWR GHO GRPLQLR GH OD IXQFLuRQ� FXDQGR

OD FRQGLFLuRQ GH FRQWLQXLGDG VH FXPSOH HQ FDGD SXQWR GHO PLVPR� $ FRQWLQXDFLuRQ VH GHnQH OD QRFLuRQ GH

GLVFRQWLQXLGDG GH XQD IXQFLuRQ HQ XQ SXQWR \ VH HVWXGLDQ \ FODVLnFDQ ORV GLVWLQWRV WLSRV GH GLVFRQWLQXLGDG�

����� '(),1,&,u21� �&RQWLQXLGDG GH XQD IXQFLuRQ HQ XQ SXQWR�� 6HD I �$ | 5 b� 5 XQD IXQFLuRQ

UHDO GH XQD YDULDEOH� VL D HV XQ SXQWR QR DLVODGR GH $� VH GLFH TXH OD IXQFLuRQ I HV FRQWLQXD HQ HO SXQWR

D VL VH FXPSOH OD LJXDOGDG OLP
[�D

I�[�  I�D�� (Q RWUDV SDODEUDV� OD IXQFLuRQ I HV FRQWLQXD HQ D VL� GDGR

� ! � DUELWUDULR� H[LVWH XQ p ! � WDO TXH FXDOTXLHUD TXH VHD [ � $ WDO TXH M[ b DM � p� VH FXPSOH

MI�[�b I�D�M � ��

(VWD FRQGLFLuRQ SXHGH HVFULELUVH WDPELuHQ GH RWUDV IRUPDV HTXLYDOHQWHV� DQuDORJDPHQWH D FRPR VH

IRUPXODURQ HQ OD GHnQLFLuRQ GH OurPLWH GH XQD IXQFLuRQ HQ XQ SXQWR �YuHDVH HO DSDUWDGR ����� FRQFUHWDPHQWH�

q OD IXQFLuRQ I HV FRQWLQXD HQ D VL� GDGR � ! � DUELWUDULR� H[LVWH XQ p ! � WDO TXH� FXDOTXLHUD TXH VHD

[  D� K � $ FRQ MKM � p� VH FXPSOH MI�D� K�b I�D�M � ��

q OD IXQFLuRQ I HV FRQWLQXD HQ D VL� GDGR � ! � DUELWUDULR� H[LVWH XQ p ! � WDO TXH I�%�D� p� ? $� |

%�I�D�� ���

����� 2%6(59$&,u21�

q (Q OD GHnQLFLuRQ GH IXQFLuRQ FRQWLQXD HQ XQ SXQWR D VH KD HVSHFLnFDGR TXH GLFKR SXQWR KD GH VHU XQ

SXQWR QR DLVODGR GHO FDPSR GH H[LVWHQFLD GH OD IXQFLuRQ� HVWR HV DVur SXHVWR TXH� HQ FDVR FRQWUDULR�

OD QRFLuRQ GHnQLGD FDUHFH GH LQWHUuHV� (V PuDV� SXHGH DGPLWLUVH SRU FRQYHQLR� TXH WRGD IXQFLuRQ HV

FRQWLQXD HQ ORV SXQWRV DLVODGRV GH VX GRPLQLR�

q &RQYLHQH GHVWDFDU RWUR GHWDOOH� HQ OD FRQGLFLuRQ GH FRQWLQXLGDG GH XQD IXQFLuRQ I �$ b� 5 HQ XQ

SXQWR D� QR VH H[LJH TXH VH FXPSOD � � M[b DM� D GLIHUHQFLD GH OD GHnQLFLuRQ GH OurPLWH HQ XQ SXQWR� HO

PRWLYR HV REYLR� SDUD TXH I �$ b� 5 VHD FRQWLQXD HQ HO SXQWR D� HV FRQGLFLuRQ QHFHVDULD TXH I HVWuH

GHnQLGD HQ GLFKR SXQWR�

q 6L I �$ b� 5 QR HV FRQWLQXD HQ D � $� VH GLFH TXH OD IXQFLuRQ HV GLVFRQWLQXD HQ GLFKR SXQWR �YHU

�������� (Q WDO FDVR� H[LVWH � ! � WDO TXH FXDOTXLHUD TXH VHD p ! � VH FXPSOH MI�[�b I�D�M w � SDUD

DOJuXQ [ � $ WDO TXH M[b DM � p�

����� $QuDORJDPHQWH D OD QRFLuRQ GH OurPLWH HQ XQ SXQWR� SXHGH GDUVH XQD LQWHUSUHWDFLuRQ JUuDnFD GH OD

FRQGLFLuRQ GH FRQWLQXLGDG GH XQD IXQFLuRQ HQ XQ SXQWR D� YLHQGR TXH VL I FXPSOH GLFKD FRQGLFLuRQ� HOOR

VLJQLnFD TXH OD JUuDnFD GH I QR HVWuD ?URWD� HQ XQ HQWRUQR GH HVH SXQWR� /D nJXUD ����D� LOXVWUD OD JUuDnFD

GH XQD IXQFLuRQ FRQWLQXD HQ XQ SXQWR [�� OD nJXUD ����E� LOXVWUD OD SURSLHGDG GH FRQWLQXLGDG GH XQD

IXQFLuRQ I HQ XQ SXQWR [��

����� '(),1,&,u21� �&RQWLQXLGDG GH XQD IXQFLuRQ HQ XQ FRQMXQWR� &DPSR GH FRQWLQXLGDG�� &XDQGR

XQD IXQFLuRQ I �$ | 5 b� 5 FXPSOH OD FRQGLFLuRQ GH FRQWLQXLGDG HQ WRGR SXQWR GH XQ VXEFRQMXQWR ;

GH VX GRPLQLR $� HQWRQFHV VH GLFH TXH OD IXQFLuRQ I HV FRQWLQXD HQ HO FRQMXQWR ; � $Vur SXHV� VH WLHQH�

I HV FRQWLQXD HQ ; | $ �� I HV FRQWLQXD HQ D SDUD WRGR D � ;�

(O PD\RU VXEFRQMXQWR GHO GRPLQLR HQ HO FXDO XQD IXQFLuRQ HV FRQWLQXD� UHFLEH HO QRPEUH GH FDPSR GH

FRQWLQXLGDG GH OD IXQFLuRQ� 3DUD LQGLFDU TXH I �$ b� 5 HV FRQWLQXD HQ ; | $� VH HVFULEH I � &��;�� R

VLPSOHPHQWH� I � &�;� \ VH GLFH TXH I HV GH FODVH &� HQ ;� (V HYLGHQWH TXH VL HO FDPSR GH FRQWLQXLGDG



��� )XQFLRQHV FRQWLQXDV HQ XQ SXQWR� ���

GH I �$ b� 5 HV HO FRQMXQWR ; | $� HQWRQFHV OD IXQFLuRQ WDPELuHQ HV FRQWLQXD HQ WRGR VXEFRQMXQWR GH

; � HQ RWUDV SDODEUDV� VL < | ;� HQWRQFHV &��;� | &
��< �� 8Q DVSHFWR GH JUDQ LQWHUuHV \ TXH VH YHUuD FRQ

GHWDOOH HQ HO DSDUWDGR ���� HV HO HVWXGLR GH IXQFLRQHV UHDOHV GHnQLGDV \ FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR

\ DFRWDGR >D� E@ | 5�
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OR MXVWLnTXH�

������ 352326,&,u21� �3URSLHGDGHV GH OD FRQWLQXLGDG ODWHUDO�� 6H HQXQFLDQ D FRQWLQXDFLuRQ ODV

SURSLHGDGHV PuDV LPSRUWDQWHV GH OD FRQWLQXLGDG ODWHUDO� HQ UHODFLuRQ FRQ OD HTXLYDOHQFLD FRQ OurPLWHV GH

VXFHVLRQHV� FRQVHUYDFLuRQ GHO VLJQR� DFRWDFLuRQ HQ XQ HQWRUQR� UHODFLuRQ FRQ ODV RSHUDFLRQHV FRQ IXQFLRQHV

\ YDORU DEVROXWR� 6H HQXQFLDQ FRQ OD FRQWLQXLGDG SRU OD GHUHFKD GH XQD IXQFLuRQ HQ XQ SXQWR� VH WLHQHQ�

REYLDPHQWH� UHVXOWDGRV DQuDORJRV SDUD OD FRQWLQXLGDG ODWHUDO SRU OD L]TXLHUGD�

�� 6HD I �$ | 5 b� 5 \ D � $ XQ SXQWR QR DLVODGR� ODV GRV DnUPDFLRQHV VLJXLHQWHV VRQ HTXLYDOHQWHV�

�D� OD IXQFLuRQ I HV FRQWLQXD SRU OD GHUHFKD HQ HO SXQWR D�

�E� 3DUD FXDOTXLHU VXFHVLuRQ �XQ� GH HOHPHQWRV GH $ FRQ XQ ! D SDUD WRGR Q � 1 WDO TXH OLPXQ  D

VH FXPSOH OLP I�XQ�  I�D��



��� �� )XQFLRQHV FRQWLQXDV�

�� 6L I �$ | 5 b� 5 HV FRQWLQXD SRU OD GHUHFKD HQ HO SXQWR D � $ \ VH FXPSOH I�D� ! �� R ELHQ�

I�D� � �� H[LVWH XQ U ! � WDO TXH I FRQVHUYD HO VLJQR HQ HO LQWHUYDOR >D� D� U>�

�� 6L I �$ | 5 b� 5 HV FRQWLQXD SRU OD GHUHFKD HQ XQ SXQWR D � $� H[LVWH XQ U ! � WDO TXH OD IXQFLuRQ

I HV DFRWDGD HQ HO LQWHUYDOR >D� D� U>�

�� 6L GRV IXQFLRQHV I� J�$ b� 5 VRQ FRQWLQXDV SRU OD GHUHFKD HQ HO SXQWR D � $� HQWRQFHV VH YHULnFDQ

ODV SURSLHGDGHV VLJXLHQWHV�

�D� OD IXQFLuRQ VXPD I � J HV FRQWLQXD SRU OD GHUHFKD HQ D�

�E� OD IXQFLuRQ SURGXFWR IJ HV FRQWLQXD SRU OD GHUHFKD HQ D�

�F� OD IXQFLuRQ SURGXFWR SHU HVFDODU wI HV FRQWLQXD SRU OD GHUHFKD HQ D�

�G� OD IXQFLuRQ FRFLHQWH
I

J
HV FRQWLQXD SRU OD GHUHFKD HQ D� VL J�D�� ��

�� 6L I HV FRQWLQXD SRU OD GHUHFKD HQ D \ J HV FRQWLQXD SRU OD GHUHFKD HQ I�D�� QR VH FXPSOH TXH

OD IXQFLuRQ FRPSXHVWD J p I �VXSRQLHQGR TXH H[LVWD� VHD FRQWLQXD SRU OD GHUHFKD HQ D� 3DUD YHUOR�

FRQVLGuHUHQVH� SRU HMHPSOR� ODV IXQFLRQHV I \ J GDGDV SRU�

I�[�  

��
�

[ VHQ
�

[
� VL [� �

� � VL [  ��

J�[�  

|
�� VL [ w �

�� VL [ � ��

�� 6L I HV FRQWLQXD SRU OD GHUHFKD HQ D� HQWRQFHV MI M HV FRQWLQXD SRU OD GHUHFKD HQ D�

'HPRVWUDFLuRQ�

6H SURSRQH FRPR HMHUFLFLR�

��� )81&,21(6 &217,18$6 (1 81 ,17(59$/2 &(55$'2�

����� (VWH DSDUWDGR WLHQH FRPR SULQFLSDO REMHWLYR HO HVWXGLR GH ODV SURSLHGDGHV PuDV LPSRUWDQWHV GH ODV

IXQFLRQHV UHDOHV GH YDULDEOH UHDO GHnQLGDV \ FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR \ DFRWDGR >D� E@ | 5� HQ HO

VHQWLGR TXH VH SUHFLVD HQ OD GHnQLFLuRQ TXH VLJXH� (QWUH HVWDV SURSLHGDGHV� FDEH GHVWDFDU WUHV WHRUHPDV�

HO GH %RO]DQR� HO GH ORV YDORUHV LQWHUPHGLRV \ HO GH ORV YDORUHV H[WUHPRV�

����� '(),1,&,u21� �&RQWLQXLGDG GH XQD IXQFLuRQ HQ XQ LQWHUYDOR FHUUDGR GH 5�� 6HD I � >D� E@ b� 5�

VH GLFH TXH I HV FRQWLQXD HQ HO LQWHUYDOR >D� E@� VL VH VDWLVIDFHQ ODV WUHV FRQGLFLRQHV VLJXLHQWHV�

�� I HV FRQWLQXD HQ HO SXQWR [ SDUD WRGR [ �@D� E>�

�� I HV FRQWLQXD SRU OD GHUHFKD HQ HO SXQWR D�

�� I HV FRQWLQXD SRU OD L]TXLHUGD HQ HO SXQWR E�

'H DFXHUGR FRQ OD QRWDFLuRQ LQWURGXFLGD HQ ������ VL I HV FRQWLQXD HQ >D� E@ | 5� VH HVFULEH I � &�>D� E@�

R VLPSOHPHQWH� I � &>D� E@�

(O SULPHU UHVXOWDGR LPSRUWDQWH UHODWLYR D IXQFLRQHV FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR \ DFRWDGR HV HO

WHRUHPD GH %RO]DQR� YHUHPRV TXH� DGHPuDV� HVWH WHRUHPD HV GH JUDQ XWLOLGDG SDUD ORFDOL]DU \ DSUR[LPDU

FHURV GH IXQFLRQHV FRQWLQXDV�

����� 7(25(0$� �'H %RO]DQR�� 6HD I � >D� E@ | 5 b� 5� FRQWLQXD HQ HO LQWHUYDOR >D� E@ \ WDO TXH

I�D� c I�E� � �� H[LVWH HQWRQFHV DO PHQRV XQ SXQWR z �@D� E> WDO TXH I�z�  ��



��� )XQFLRQHV FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR� ���

'HPRVWUDFLuRQ�

6XSRQJDPRV TXH I�D� � � � I�E� \ FDOFXOHPRV HO SXQWR PHGLR GHO LQWHUYDOR ,�  >D� E@� [�  
D�E

�
� 6L

VH FXPSOH I�[��  �� \D VH KD DFDEDGR� HQ FDVR FRQWUDULR� GH ORV GRV VXELQWHUYDORV >D� [�@ \ >[�� E@�

VH WRPD DTXHO HQ HO FXDO OD IXQFLuRQ I WRPD YDORUHV GH VLJQR RSXHVWR HQ VXV H[WUHPRV� &RQ HOOR� VH

REWLHQH XQ QXHYR LQWHUYDOR TXH GHVLJQDUHPRV ,�  >D�� E�@ | ,�� WDO TXH I�D�� � � � I�E���

(O SURFHVR VH YD UHSLWLHQGR GH IRUPD DQuDORJD� GH PRGR TXH� R ELHQ nQDOL]D DO HQFRQWUDU XQ SXQWR HQ

HO FXDO I VH DQXOD� R ELHQ VH REWLHQH XQD VXFHVLuRQ GH LQWHUYDORV HQFDMDGRV ,� } ,� } c c c } ,
Q
} c c c

WDO TXH� SDUD WRGR Q w �� VH FXPSOH ,
Q
 >D

Q
� E

Q
@ FRQ I�D

Q
� � � � I�E

Q
� \� DGHPuDV� E

Q
bD

Q
 

Eb D

�Q
�

$SOLFDQGR nQDOPHQWH HO 7HRUHPD GH ORV LQWHUYDORV HQFDMDGRV ��������� H[LVWH XQ uXQLFR z �
?
Qw�

,Q� TXH

VH REWLHQH FRPR

z  LQI EQ  OLP EQ  VXS DQ  OLP DQ�

$KRUD ELHQ� SRU VHU I FRQWLQXD HQ >D� E@ \ I�EQ� ! � SDUD WRGR Q � 1� GHEH FXPSOLUVH I�z�  

OLP I�E
Q
� w �� SHUR� SRU RWUD SDUWH� WDPELuHQ GHEH FXPSOLUVH I�z�  OLP I�D

Q
� � �� FRQ OR TXH� HQ

FRQFOXVLuRQ� GHEH VHU I�z�  ��

(Q OD nJXUD ����D� SXHGH YHUVH XQD LQWHUSUHWDFLuRQ JUuDnFD GHO WHRUHPD GH %RO]DQR� HQ OD nJXUD ����E��

TXH PXHVWUD OD JUuDnFD GH OD IXQFLuRQ I GHnQLGD SRU� I�[�  

�
b�� VL � � [ � ��
�� VL � � [ � �� SXHGH YHUVH TXH OD

FRQGLFLuRQ GH FRQWLQXLGDG GH OD IXQFLuRQ I HV HVHQFLDO HQ HVWH WHRUHPD�

����� (-(03/2� �(O PuHWRGR GH OD ELSDUWLFLuRQ SDUD DSUR[LPDU FHURV GH IXQFLRQHV��

q 9DPRV D YHU XQD DSOLFDFLuRQ PX\ LPSRUWDQWH GHO WHRUHPD GH %RO]DQR� HO FuDOFXOR DSUR[LPDGR GH FHURV

GH XQD IXQFLuRQ FRQWLQXD� FRQRFLGD FRPR PuHWRGR GH OD ELSDUWLFLuRQ R GH OD ELVHFFLuRQ� (Q HIHFWR� VL I

HV XQD IXQFLuRQ FRQWLQXD HQ HO LQWHUYDOR FHUUDGR >D� E@ GH 5 \ WDO TXH WRPD YDORUHV GH VLJQR RSXHVWR HQ

ORV H[WUHPRV GH GLFKR LQWHUYDOR� VDEHPRV SRU ����� TXH H[LVWH SRU OR PHQRV XQ FHUR GH OD IXQFLuRQ HQ

HVWH LQWHUYDOR� VL VH FRQVLGHUD XQD VXFHVLuRQ GH LQWHUYDORV REWHQLGRV SRU ELSDUWLFLuRQ GH VXELQWHUYDORV

HQ ORV FXDOHV VH FXPSODQ ODV KLSuRWHVLV GHO WHRUHPD GH %RO]DQR� VH REWLHQH XQD VXFHVLuRQ GH QuXPHURV

UHDOHV TXH FRQYHUJH KDFLD HO FHUR GH OD IXQFLuRQ \� HQ FRQVHFXHQFLD� SXHGH DSUR[LPDUVH uHVWH FRQ OD

SUHFLVLuRQ TXH VH GHVHH� (O HUURU FRPHWLGR HQ GLFKD DSUR[LPDFLuRQ HVWuD DFRWDGR SRU OD VHPLDPSOLWXG

GHO LQWHUYDOR GH OD ELSDUWLFLuRQ Q�uHVLPD HQ OD FXDO VH GHWHQJD HO SURFHVR�

q $Vur� SRU HMHPSOR� OD IXQFLuRQ GHnQLGD SRU I�[�  [�b�� [ � 5 WLHQH XQ FHUR HQ HO LQWHUYDOR >�� �@� TXH

HV HO QuXPHUR LUUDFLRQDO
S
�� SXHVWR TXH I HV FRQWLQXD HQ GLFKR LQWHUYDOR FHUUDGR \� DGHPuDV� VH FXPSOH

I���  b� � � \ I���  � ! �� 3DUD FDOFXODU DSUR[LPDGDPHQWH HO YDORU GHO FHUR GH I � DnQDQGR PuDV

HO LQWHUYDOR TXH FRQWLHQH GLFKR FHUR� VH REVHUYD TXH I�����  ���� ! � \ TXH I�����  b���� � ��

FRQ OR TXH SXHGH DnUPDUVH TXH
S
� �@���� ���>� $SOLFDQGR DKRUD HO PuHWRGR GH OD ELSDUWLFLuRQ D HVWH

LQWHUYDOR� VH REWLHQHQ ODV VLJXLHQWHV DSUR[LPDFLRQHV GH
S
��

I������  ������ ! ��

I��������  b������ � ��
I����������  ������� ! ��

I����������  ������� ! ��

I�������  ������� ! ��

I���������  ������� ! ��

I����������  b�������� � ��
I����������  ������� ! ��

$Vur� SXHV� VH WLHQH
S
� { ��������� FRQ XQ HUURU PHQRU TXH ��������b ��������

�
� � c ��b��

q &RPR SXHGH REVHUYDUVH� HVWH PuHWRGR UHTXLHUH XQ HOHYDGR QuXPHUR GH LWHUDFLRQHV VL VH TXLHUH FRQVHJXLU

XQD DSUR[LPDFLuRQ GHO FHUR GH OD IXQFLuRQ FRQ XQD SUHFLVLuRQ ?EXHQD�� 0uDV DGHODQWH �FDSurWXOR �� VH



��� �� )XQFLRQHV FRQWLQXDV�

YHUuD XQ PuHWRGR SDUD IXQFLRQHV GHULYDEOHV TXH FRQVLJXH XQD EXHQD SUHFLVLuRQ FRQ XQ QuXPHUR PHQRU

GH LWHUDFLRQHV�

)LJXUD ���� ,OXVWUDFLuRQ JUuDnFD GHO WHRUHPD GH %RO]DQR

����� (-(03/2� 9DPRV D SUREDU TXH WRGR QuXPHUR UHDO HVWULFWDPHQWH SRVLWLYR WLHQH UDur] FXDGUDGD�

HVWR HV� TXH FXDOTXLHUD TXH VHD D ! �� H[LVWH XQ W � 5 WDO TXH W�  D �REVuHUYHVH TXH HO FDVR D  � HV

WULYLDO�� 3DUD HOOR� DSOLFDUHPRV HO WHRUHPD GH %RO]DQR FRQVLGHUDQGR OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU�

I�[�  [
�
b D� TXH HV FRQWLQXD HQ 5� 3RGHPRV FRQVLGHUDU DKRUD ORV FDVRV VLJXLHQWHV�

6L � � D � �� HQWRQFHV I VDWLVIDFH ODV KLSuRWHVLV GHO WHRUHPD GH %RO]DQR HQ HO LQWHUYDOR >�� �@� \D TXH

I���  bD � � \ I���  �b D ! �� HQ FRQVHFXHQFLD� H[LVWH XQ W �@�� �> WDO TXH I�W�  �� HVWR HV� WDO

TXH W�  D�

6L D ! �� HQWRQFHV I VDWLVIDFH WDPELuHQ ODV KLSuRWHVLV GHO WHRUHPD GH %RO]DQR HQ HO LQWHUYDOR >�� D@�

SXHVWR TXH I���  bD � � \ I�D�  D
�
b D  D�Db �� ! �� SRU OR WDQWR� H[LVWH XQ W �@�� D> WDO TXH

I�W�  �� HVWR HV� WDO TXH W�  D�

����� 7(25(0$� �'H ORV YDORUHV LQWHUPHGLRV�� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ FRQWLQXD HQ >D� E@

\ WDO TXH I�D� � I�E�� FXDOTXLHUD TXH VHD HO QuXPHUR UHDO F WDO TXH I�D� � F � I�E�� H[LVWH XQ W �@D� E> WDO

TXH I�W�  F �YuHDVH OD nJXUD ����� 6H WLHQH XQ HQXQFLDGR DQuDORJR VL I�D� ! I�E��

'HPRVWUDFLuRQ�

%DVWD DSOLFDU HO WHRUHPD GH %RO]DQR D OD IXQFLuRQ J� >D� E@ b� 5 GHnQLGD SRU J�[�  I�[�b F� HQ HO

LQWHUYDOR >D� E@�

����� 2%6(59$&,u21� /RV WHRUHPDV GH %RO]DQR \ GH ORV YDORUHV LQWHUPHGLRV VRQ HTXLYDOHQWHV� SXHVWR

TXH QR VuROR uHVWH VH KD GHPRVWUDGR D SDUWLU GH DTXuHO� VLQR TXH HO SULPHUR HV XQ FDVR SDUWLFXODU GHO

VHJXQGR SDUD F  �� /RV UHVXOWDGRV TXH VH SUHVHQWDQ D FRQWLQXDFLuRQ WDPELuHQ HVWuDQ UHODFLRQDGRV HQWUH

Vur \ FRQVWLWX\HQ SURSLHGDGHV PX\ FDUDFWHUurVWLFDV GH ODV IXQFLRQHV FRQWLQXDV HQ LQWHUYDORV FHUUDGRV \

DFRWDGRV�



��� )XQFLRQHV FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR� ���

)LJXUD ���� ,OXVWUDFLuRQ GHO WHRUHPD GH ORV YDORUHV LQWHUPHGLRV�

����� 352326,&,u21� 6HD I � >D� E@ | 5 b� 5� FRQWLQXD HQ HO LQWHUYDOR >D� E@ | 5� HQWRQFHV� I HV

DFRWDGD HQ GLFKR LQWHUYDOR�

'HPRVWUDFLuRQ�

3URFHGHUHPRV SRU UHGXFFLuRQ DO DEVXUGR� 6XSRQJDPRV TXH OD IXQFLuRQ I QR IXHUD DFRWDGD HQ HO

LQWHUYDOR >D� E@� HQWRQFHV� FXDOTXLHUD TXH VHD Q � 1� GLFKR QuXPHUR QDWXUDO QR SXHGH VHU XQD FRWD GH

,PI � GH PRGR TXH� SDUD FDGD Q � 1� H[LVWH [
Q
� >D� E@ WDO TXH MI�[

Q
�M ! Q� /D VXFHVLuRQ �[

Q
�
Q�1

VH HQFXHQWUD GHQWUR GHO LQWHUYDOR >D� E@� FRQ OR TXH HVWuD DFRWDGD� HO WHRUHPD GH %RO]DQR�:HLHUVWUDVV

SDUD VXFHVLRQHV �WHRUHPD ������ SHUPLWH DVHJXUDU OD H[LVWHQFLD GH XQD VXFHVLuRQ SDUFLDO FRQYHUJHQWH�

�[
QN
�
N�1

� 6L GHVLJQDPRV SRU [  OLP[
QN
� GHEH FXPSOLUVH [ � >D� E@ \� HQ YLUWXG GH OD FRQWLQXLGDG

GH I � VH WLHQH I�[�  OLP I�[QN�� OR FXDO QRV GLFH TXH OD VXFHVLuRQ �I�[QN�� HV FRQYHUJHQWH \� SRU OR

WDQWR� DFRWDGD HQ FRQWUDGLFFLuRQ FRQ OD KLSuRWHVLV VXSXHVWD� (VWD FRQWUDGLFFLuRQ LPSOLFD� SRU WDQWR�

TXH QR VH SXHGH QHJDU OD DFRWDFLuRQ GH OD IXQFLuRQ I HQ >D� E@

����� (-(03/2� 9DPRV D FRPSUREDU FRQ HMHPSORV FRQFUHWRV TXH HO UHVXOWDGR GH OD SURSRVLFLuRQ DQWHULRU

QR HV QHFHVDULDPHQWH FLHUWR VL HO FDPSR GH FRQWLQXLGDG GH OD IXQFLuRQ QR HV XQ LQWHUYDOR FHUUDGR >D� E@� R

ELHQ� VL GLFKR LQWHUYDOR QR HV FHUUDGR \ DFRWDGR�

�� 6L I � >D� E@ b� 5 QR HV FRQWLQXD HQ >D� E@� QR SXHGH DnUPDUVH TXH VHD DFRWDGD HQ GLFKR LQWHUYDOR� HQ

HIHFWR� FRQVLGuHUHVH SRU HMHPSOR OD IXQFLuRQ I � >�� �@ b� 5� GHnQLGD SRU

I�[�  

�
!!�
!!�

�

[b �

�

� VL [� 
�

�
�

�� VL [  
�

�
�

9uHDVH OD nJXUD ����D��

�� 6L HO LQWHUYDOR GH GHnQLFLuRQ GH I QR HV FHUUDGR� DXQ VLHQGR DFRWDGR� OD IXQFLuRQ I SXHGH VHU FRQWLQXD



��� �� )XQFLRQHV FRQWLQXDV�

HQ GLFKR LQWHUYDOR� VLQ VHU DFRWDGD� &RQVLGuHUHVH� SRU HMHPSOR� OD IXQFLuRQ I � @�� �>b� 5� GHnQLGD SRU

I�[�  
�

[
� 9uHDVH OD nJXUD ����E��

�� 6L HO LQWHUYDOR GH GHnQLFLuRQ GH I QR HV DFRWDGR� OD IXQFLuRQ I SXHGH VHU FRQWLQXD HQ HO PLVPR SHUR SXHGH

QR VHU DFRWDGD� WDO HV HO FDVR� SRU HMHPSOR� GH OD IXQFLuRQ I � >����>b� 5� GHnQLGD SRU I�[�  [�

9uHDVH OD nJXUD ����F��

)LJXUD ���� )XQFLRQHV GHO (MHPSOR ������

������ 7(25(0$� �'HO PuD[LPR \ GHO PurQLPR�� 6L XQD IXQFLuRQ I � >D� E@ b� 5 HV FRQWLQXD HQ HO

LQWHUYDOR >D� E@� HQWRQFHV I DOFDQ]D XQ PuD[LPR \ XQ PurQLPR DEVROXWRV HQ GLFKR LQWHUYDOR�

'HPRVWUDFLuRQ�

6H GHPRVWUDUuD TXH I DOFDQ]D XQ PuD[LPR DEVROXWR� HO FDVR GHO PurQLPR DEVROXWR HV FRPSOHWDPHQWH

DQuDORJR� (Q YLUWXG GH ������ VH VDEH TXH� VL I HV FRQWLQXD HQ >D� E@� HQWRQFHV HVWuD DFRWDGD \�

HQ SDUWLFXODU� TXH OR HVWuD VXSHULRUPHQWH� FRQ OR TXH HO FRQMXQWR I�>D� E@� WLHQH VXSUHPR� 0  

VXSII�[�  [ � >D� E@J� 6H WUDWD GH YHU DKRUD TXH HO YDORU GH GLFKR VXSUHPR 0 VH DOFDQ]D HQ DOJuXQ

SXQWR GHO LQWHUYDOR >D� E@� HVWR HV� TXH H[LVWH XQ W � >D� E@ WDO TXH I�W�  0 �

(Q HIHFWR� FXDOTXLHUD TXH VHD Q � 1� HO QuXPHUR UHDO 0 b

�

Q
QR SXHGH VHU XQD FRWD VXSHULRU GH



��� )XQFLRQHV FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR� ���

I >D� E@� SRU VHU 0 OD PHQRU GH ODV FRWDV VXSHULRUHV� 3RU OR WDQWR� SDUD FDGD Q � 1� H[LVWH W
Q
� >D� E@

WDO TXH 0 b
�

Q
� I�WQ� � 0 � 3HUR OD VXFHVLuRQ �WQ� HVWuD FRQWHQLGD HQ HO LQWHUYDOR >D� E@� FRQ OR TXH

GLFKD VXFHVLuRQ HVWuD DFRWDGD \� HQ YLUWXG GHO WHRUHPD ������ WLHQH XQD SDUFLDO FRQYHUJHQWH� �W
QN
�� 6L

GHVLJQDPRV SRU W  OLP WQN � VH FXPSOH W � >D� E@ \� SRU OD FRQWLQXLGDG GH I � I�W�  OLP I�WQN�� GH

PRGR TXH 0  OLP

t
0 b

�

QN

u
� OLP I�WQN� �0� HV GHFLU� I�W�  0 �

)LJXUD ���� )XQFLRQHV GHO HMHPSOR �������

������ (-(03/2� (VWH HMHPSOR WLHQH SRU REMHWR KDFHU QRWDU OD LPSRUWDQFLD GH ODV KLSuRWHVLV VREUH I \

VREUH VX FDPSR GH FRQWLQXLGDG HQ HO WHRUHPD DQWHULRU�

�� 6L I QR HV FRQWLQXD HQ >D� E@� SXHGH HVWDU LQFOXVR DFRWDGD VLQ TXH DOFDQFH XQ PuD[LPR R XQ PurQLPR

DEVROXWRV� &RQVLGuHUHVH� SRU HMHPSOR� OD IXQFLuRQ I � >�� �@ b� 5� GHnQLGD SRU�

I�[�  

�!!�
!!�

[� VL [ �

�
��
�

�

�
�

�� VL [ �
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FX\D JUuDnFD VH UHSUHVHQWD HQ OD nJXUD ����D��

�� 6L HO LQWHUYDOR QR HV FHUUDGR� I SXHGH VHU FRQWLQXD \ DFRWDGD HQ HO PLVPR� VLQ DOFDQ]DU XQ PuD[LPR R

XQ PurQLPR DEVROXWRV� WDO HV HO FDVR� SRU HMHPSOR� GH OD IXQFLuRQ I � @�� �>b� 5� GHnQLGD SRU I�[�  [

�YuHDVH OD nJXUD ����E���

�� 6L HO LQWHUYDOR QR HV DFRWDGR� OD IXQFLuRQ I SXHGH VHU FRQWLQXD \ DFRWDGD� SHUR QR DOFDQ]DU XQ

PuD[LPR R XQ PurQLPR DEVROXWRV� &RQVLGuHUHVH� SRU HMHPSOR� OD IXQFLuRQ I � >����>b� 5� GHnQLGD

SRU I�[�  
[

[� �
� FX\D JUuDnFD VH UHSUHVHQWD HQ OD nJXUD ����F��



��� �� )XQFLRQHV FRQWLQXDV�

(O UHVXOWDGR TXH VH H[SRQH D FRQWLQXDFLuRQ VH REWLHQH FRPELQDQGR ORV WHRUHPDV GHO PuD[LPR \ GHO

PurQLPR \ GH ORV YDORUHV LQWHUPHGLRV�

������ &252/$5,2� �7HRUHPD GH :HLHUVWUDVV�� 6HD XQD IXQFLuRQ I � >D� E@ | 5 b� 5 FRQWLQXD HQ HO

LQWHUYDOR >D� E@� VH FXPSOH HQWRQFHV TXH HO FRQMXQWR I�>D� E@� HV XQ LQWHUYDOR FHUUDGR \ DFRWDGR GH 5�

'HPRVWUDFLuRQ�

(Q YLUWXG GHO WHRUHPD GHO PuD[LPR \ GHO PurQLPR� I DOFDQ]D XQ PuD[LPR \ XQ PurQLPR DEVROXWRV HQ

>D� E@� VL VH GHVLJQDQ PHGLDQWH� 0  PD[II�[�  [ � >D� E@J \ P  PLQII�[�  [ � >D� E@J� FXDOTXLHUD

TXH VHD [ WDO TXH D � [ � E� VH FXPSOH P � I�[� � 0 � FRQ OR TXH I�>D� E@� | >P�0 @� 3RU RWUD

SDUWH� HQ YLUWXG GHO WHRUHPD GH ORV YDORUHV LQWHUPHGLRV� GDGR F � >P�0 @ FXDOTXLHUD� H[LVWH [ � >D� E@

WDO TXH I�[�  F� HVWR HV� VH FXPSOH >P�0 @ | I�>D� E@�� /DV GRV LQFOXVLRQHV LPSOLFDQ OD LJXDOGDG TXH

VH GHVHDED SUREDU �YuHDVH OD nJXUD �����

)LJXUD ���� ,OXVWUDFLuRQ GHO UHVXOWDGR GHO FRURODULR �������

&RPR uXOWLPR GH ORV UHVXOWDGRV TXH VH HVWXGLDQ HQ HVWH DSDUWDGR� HQ OD SURSRVLFLuRQ TXH VLJXH VH

UHODFLRQD OD FRQWLQXLGDG GH XQD IXQFLuRQ FRQ OD GH VX FRUUHVSRQGLHQWH IXQFLuRQ LQYHUVD� HQ HO VXSXHVWR TXH

uHVWD H[LVWH�

������ 352326,&,u21� 6HD I � >D� E@ | 5 b� 5� WDO TXH I HV HVWULFWDPHQWH PRQuRWRQD \ FRQWLQXD HQ

>D� E@� HQWRQFHV� VX IXQFLuRQ LQYHUVD Ib� WDPELuHQ HV FRQWLQXD HQ VX FDPSR GH H[LVWHQFLD�

'HPRVWUDFLuRQ�

6XSRQGUHPRV TXH I HV HVWULFWDPHQWH FUHFLHQWH HQ >D� E@� OD GHPRVWUDFLuRQ HV FRPSOHWDPHQWH DQuDORJD

VL I HV HVWULFWDPHQWH GHFUHFLHQWH� 5HFRUGHPRV HQ SULPHU OXJDU TXH� HQ ��������� VH SUREuR TXH WRGD



��� /D FRQWLQXLGDG XQLIRUPH� ���

IXQFLuRQ HVWULFWDPHQWH PRQuRWRQD WLHQH IXQFLuRQ LQYHUVD \ TXH uHVWD WLHQH HO PLVPR FDUuDFWHU� HQ FXDQWR

D PRQRWRQurD� TXH OD IXQFLuRQ GDGD� 2EVHUYHPRV WDPELuHQ TXH� HQ YLUWXG GH ������� HO FRQMXQWR LPDJHQ

SRU I GHO LQWHUYDOR >D� E@� HV HO LQWHUYDOR >I�D�� I�E�@� GH PRGR TXH OD IXQFLuRQ I � >D� E@ b� >I�D�� I�E�@�

HV EL\HFWLYD \ VX LQYHUVD HV Ib�� >I�D�� I�E�@ b� >D� E@� TXH DGHPuDV HV HVWULFWDPHQWH FUHFLHQWH HQ

>I�D�� I�E�@�

9DPRV D SUREDU TXH HVWD IXQFLuRQ HV FRQWLQXD HQ VX GRPLQLR� 3DUD HOOR� KDEUuD TXH SUREDU OR VLJXLHQWH�

TXH VH FXPSOH OLP
\�

Ib�  Ib��\�� VL \� �@I�D�� I�E�>� TXH I
b� HV FRQWLQXD SRU OD GHUHFKD HQ I�D� \

nQDOPHQWH TXH Ib� HV FRQWLQXD SRU OD L]TXLHUGD HQ I�E��

6HD� SXHV� \� �@I�D�� I�E�> XQ HOHPHQWR FXDOTXLHUD GH HVH LQWHUYDOR� H[LVWH XQ uXQLFR [� � >D� E@�

WDO TXH \�  I�[��� HVWR HV� [�  Ib��\��� 6HD � ! � DUELWUDULR \ GHVLJQHPRV SRU ��  

PLQI�� M[� b DM� M[� b EMJ � �� (Q YLUWXG GH ������� VH FXPSOLUuD

I >[� b ��� [� � ��@  >\�� \�@ | >I�D�� I�E�@�

'HVLJQDQGR SRU p  PLQIMI�[�b���b\�M� MI�[�����b\�MJ ! �� VH WLHQH TXH >\�bp� \��p@ | >\�� \�@�

FRQ OR TXH FXDOTXLHUD TXH VHD \ � >\�bp� \��p@� VH WLHQH TXH Ib��\�  [ HV WDO TXH M[b[�M � �� � ��

(Q GHnQLWLYD� VH KD SUREDGR GH GDGR � ! � DUELWUDULR� H[LVWH p ! � WDO TXH� FXDOTXLHUD TXH VHD

\ � %�\�� p�� VH FXPSOH I
b��\� � %�Ib��\��� ��� TXH HV OD FRQGLFLuRQ GH FRQWLQXLGDG GH OD IXQFLuRQ

Ib� HQ HO SXQWR \��

6H SURSRQH FRPR HMHUFLFLR SUREDU OD FRQWLQXLGDG ODWHUDO TXH FRUUHVSRQGD GH Ib� HQ ORV H[WUHPRV GH

VX LQWHUYDOR GH GHnQLFLuRQ�

��� /$ &217,18,'$' 81,)250(�

����� (Q HVWH DSDUWDGR VH HVWXGLDQ ODV IXQFLRQHV TXH FXPSOHQ XQD FRQGLFLuRQ PuDV H[LJHQWH TXH

OD FRQWLQXLGDG HVWXGLDGD KDVWD DKRUD \ TXH VH GHQRPLQD FRQWLQXLGDG XQLIRUPH� HVWD SURSLHGDG VH

FDUDFWHUL]D FRPR XQD HTXLYDOHQFLD FRQ OD FRQWLQXLGDG VREUH LQWHUYDORV FHUUDGRV \ DFRWDGRV� 7DPELuHQ

VH HVWXGLDQ ODV IXQFLRQHV GHQRPLQDGDV GH /LSVFKLW] R OLSVFKLW]LDQDV \� HQ SDUWLFXODU� ODV FRQWUDFFLRQHV�

SDUD ODV FXDOHV VH GD XQ WHRUHPD GHO SXQWR nMR�

����� '(),1,&,u21� �)XQFLRQHV XQLIRUPHPHQWH FRQWLQXDV�� 6HD I �$ | 5 b� 5 XQD IXQFLuRQ FRQWLQXD

HQ $� HOOR HTXLYDOH D DnUPDU TXH� FXDOTXLHUD TXH VHD D � $� GDGR � ! � DUELWUDULR� H[LVWH XQ p ! � WDO

TXH MI�[� b I�D�M � � SDUD WRGR [ � $ WDO TXH M[ b DM � p� &RPR \D HV VDELGR� HO QuXPHUR UHDO p ! �

GHSHQGH GH � \ WDPELuHQ GHO SXQWR D� OD GHnQLFLuRQ TXH VH YH D FRQWLQXDFLuRQ LPSRQH XQD FRQGLFLuRQ PuDV

IXHUWH VREUH OD FRQWLQXLGDG� HQ HO VHQWLGR TXH H[LJH TXH XQ PLVPR YDORU GH p ! � VLUYD SDUD WRGRV ORV

SXQWRV GH $�

6HD I �$ | 5 b� 5� VH GLFH TXH I HV XQLIRUPHPHQWH FRQWLQXD HQ $ VL� GDGR � ! � DUELWUDULR� H[LVWH

XQ p ! � WDO TXH FXDOHVTXLHUD TXH VHDQ [� \ � $ TXH FXPSODQ M[ b \M � p� VH YHULnFD HQWRQFHV TXH

MI�[�b I�\�M � ��

����� (-(03/2� 9DPRV D YHU WUHV HMHPSORV TXH LOXVWUHQ OD SURSLHGDG TXH DFDEDPRV GH GHnQLU \ TXH�

GH SDVR� QRV YDQ D SHUPLWLU SRQHU GH PDQLnHVWR TXH OD FRQWLQXLGDG XQLIRUPH GH XQD IXQFLuRQ HQ XQ

FRQMXQWR GHSHQGH GH VX SURSLD FRQWLQXLGDG \ WDPELuHQ GHO GRPLQLR TXH VH FRQVLGHUH�



��� �� )XQFLRQHV FRQWLQXDV�

�� &RQVLGuHUHVH OD IXQFLuRQ I �@�� �>b� 5 GHnQLGD SRU I�[�  �[� YDPRV D YHU TXH I HV XQLIRUPHPHQWH

FRQWLQXD HQ @�� �>� (Q HIHFWR� GDGR � ! �� DUELWUDULR� VL WRPDPRV p  � � ! �� FXDOHVTXLHUD TXH VHDQ

[� \ �@�� �> WDOHV TXH M[b \M � p� VH FXPSOH�

MI�[�b I�\�M  M�[b �\M  �M[b \M � �p  �
�

�
 ��

�� &RQVLGHUHPRV DKRUD OD IXQFLuRQ I �@�� �>b� 5 GHnQLGD SRU I�[�  
�

[
� YDPRV D YHU TXH HVWD IXQFLuRQ

QR HV XQLIRUPHPHQWH FRQWLQXD HQ @�� �>� 3DUD HOOR� GHEHPRV SUREDU OD H[LVWHQFLD GH XQ � ! � WDO TXH�

FXDOTXLHUD TXH VHD p ! �� H[LVWHQ SXQWRV [� \ �@�� �> FRQ M[b\M � p WDOHV TXH

n
n
n
n

�

[
b

�

\

n
n
n
n
w �� (Q HIHFWR�

VHD � � � � �� SDUD FXDOTXLHU p ! �� H[LVWH Q � 1 WDO TXH p !
�

Q
! �� 6L WRPDPRV [  

�

Q
� \  

�

Q� �
�

VH FXPSOH HQWRQFHV�

M[b \M  

n
n
n
n

�

Q
b

�

Q� �

n
n
n
n
 

�

Q�Q� ��
�
�

Q
� p�

SHUR QR REVWDQWH� VH WLHQH TXH

n
n
n
n

�

[
b

�

\

n
n
n
n
 MQb �Q� ��M  � w �� OR TXH SUXHED TXH OD IXQFLuRQ QR HV

XQLIRUPHPHQWH FRQWLQXD HQ @�� �>�

�� 6L � � D � �� FRQVLGuHUHVH OD IXQFLuRQ I �@D� �>b� 5� GHnQLGD SRU I�[�  
�

[
� YDPRV D YHU TXH I HV

XQLIRUPHPHQWH FRQWLQXD HQ @D� �>� (Q HIHFWR� GDGR � ! � DUELWUDULR� EDVWD WRPDU p  D�� ! �� SDUD

TXH FXDOHVTXLHUD TXH VHDQ [� \ �@D� �> WDOHV TXH M[b \M � p� HQWRQFHV�

n
n
n
n

�

[
b

�

\

n
n
n
n
 
M[b \M

[\
�

p

D�
 

D��

D�
 ��

9LVWD OD GHnQLFLuRQ GH IXQFLuRQ XQLIRUPHPHQWH FRQWLQXD HQ XQ FRQMXQWR \ DOJXQRV HMHPSORV LOXVWUDWLYRV�

YDPRV D FDUDFWHUL]DU OD FRQGLFLuRQ GH FRQWLQXLGDG XQLIRUPH�

����� 352326,&,u21� 6L I �$ | 5 b� 5 HV XQLIRUPHPHQWH FRQWLQXD HQ $� HQWRQFHV I HV FRQWLQXD HQ

$ �HO UHFurSURFR QR HV FLHUWR��

'HPRVWUDFLuRQ�

(V XQD FRQVHFXHQFLD GLUHFWD GH OD GHnQLFLuRQ \ VH SURSRQH FRPR HMHUFLFLR� 3RU RWUR ODGR� HO VHJXQGR

HMHPSOR GH ����� SHUPLWH LOXVWUDU TXH HO UHFurSURFR QR HV FLHUWR� HVWR HV� TXH OD FRQWLQXLGDG HV FRQGLFLuRQ

QHFHVDULD SHUR QR VXnFLHQWH SDUD OD FRQWLQXLGDG XQLIRUPH�

����� 7(25(0$� �'H +HLQH�&DQWRU�� 6L I � >D� E@ b� 5 HV XQD IXQFLuRQ FRQWLQXD HQ >D� E@� HQWRQFHV HV

XQLIRUPHPHQWH FRQWLQXD HQ GLFKR LQWHUYDOR�

'HPRVWUDFLuRQ�

3URFHGHUHPRV SRU UHGXFFLuRQ DO DEVXUGR� 6L I QR IXHUD XQLIRUPHPHQWH FRQWLQXD HQ HO LQWHUYDOR >D� E@�

H[LVWLUurD XQ � ! � WDO TXH� FXDOTXLHUD TXH IXHVH p ! �� H[LVWLUurDQ SXQWRV [� \ � >D� E@ WDOHV TXH

M[b \M � p� SDUD ORV FXDOHV VH FXPSOLUurD MI�[�b I�\�M w ��

(Q SDUWLFXODU� SDUD FDGD Q � 1� WRPDQGR p  � Q ! �� H[LVWLUurDQ [Q� \Q � >D� E@ WDOHV TXH M[Qb\QM �
�

Q
\ MI�[Q�bI�\Q�M w �� 3HUR ODV VXFHVLRQHV �[Q� \ �\Q� HVWuDQ DFRWDGDV� FRQ OR TXH HQ YLUWXG GHO WHRUHPD

������ GLFKDV VXFHVLRQHV WLHQHQ DO PHQRV XQD SDUFLDO FRQYHUJHQWH� �[QN� \ �\QN�� UHVSHFWLYDPHQWH�



��� /D FRQWLQXLGDG XQLIRUPH� ���

3HUR FRPR M[QN b \QN M �
�

QN
� VH WLHQH OLP[QN  OLP \QN  / � >D� E@ \� SRU OD FRQWLQXLGDG GH I

HQ >D� E@� GHEH FXPSOLUVH OLP I�[QN�  OLP I�\QN�  I�/�� OR FXDO HV FRQWUDGLFWRULR FRQ OD FRQGLFLuRQ

MI�[�b I�\�M w ��

����� '(),1,&,u21� �)XQFLRQHV OLSVFKLW]LDQDV�� 8QD IXQFLuRQ I �$ | 5 b� 5 VH GHQRPLQD GH /LSVFKLW]

R OLSVFKLW]LDQD HQ $ VL H[LVWH XQD FRQVWDQWH . ! �� GHQRPLQDGD FRQVWDQWH GH /LSVFKLW] GH I � WDO TXH

FXDOHVTXLHUD TXH VHDQ [� \ � $� VH FXPSOH MI�[�b I�\�M � .M[b \M�

$Vur� SRU HMHPSOR� OD IXQFLuRQ I �@�� �>b� 5� GHnQLGD SRU I�[�  [
�� HV OLSVFKLW]LDQD HQ @�� �>� FRQ

FRQVWDQWH GH /LSVFKLW] .  �� SXHVWR TXH FXDOHVTXLHUD TXH VHDQ [� \ �@�� �>� VH FXPSOH�

MI�[�b I�\�M  M[� b \
�M  M�[b \��[� \�M � �M[b \M�

(O LQWHUuHV GH HVWD GHnQLFLuRQ OR SRQH GH PDQLnHVWR HO UHVXOWDGR TXH VLJXH�

����� 352326,&,u21� 6L I �$ b� 5 HV OLSVFKLW]LDQD HQ $� HQWRQFHV HV XQLIRUPHPHQWH FRQWLQXD HQ $

�HO UHFurSURFR QR HV FLHUWR��

'HPRVWUDFLuRQ�

'DGR � ! � DUELWUDULR� EDVWD WRPDU p  
�

.
! � SDUD TXH� FXDOHVTXLHUD TXH VHDQ [� \ � $ FRQ

M[b \M � p� VH FXPSOD

MI�[�b I�\�M � .M[b \M � .p  .
�

.
 ��

OR FXDO SUXHED OD FRQWLQXLGDG XQLIRUPH GH I HQ $�

����� '(),1,&,u21� �)XQFLRQHV FRQWUDFWLYDV�� +D\ XQ WLSR GH IXQFLRQHV OLSVFKLW]LDQDV GH LQWHUuHV

HVSHFLDO� VRQ ODV GHQRPLQDGDV IXQFLRQHV FRQWUDFWLYDV R FRQWUDFFLRQHV� 6H GLFH TXH XQD IXQFLuRQ

I �$ | 5 b� 5 HV XQD IXQFLuRQ FRQWUDFWLYD �R FRQWUDFFLuRQ� VL H[LVWH XQD FRQVWDQWH � � . � ��

GHQRPLQDGD FRHnFLHQWH R FRQVWDQWH GH FRQWUDFFLuRQ GH I � WDO TXH� FXDOHVTXLHUD TXH VHDQ [� \ � $� VH

FXPSOH MI�[�b I�\�M � . M[b \M�

$Vur� SRU HMHPSOR� OD IXQFLuRQ I �@�� �>b� 5� GHnQLGD SRU I�[�  [
�
 �� HV FRQWUDFWLYD FRQ FRHnFLHQWH

GH FRQWUDFFLuRQ .  � �� SXHVWR TXH� FXDOHVTXLHUD TXH VHDQ [� \ �@�� �>� VH FXPSOH

MI�[�b I�\�M  

n
n
n
n

[
�

�
b

\
�

�

n
n
n
n
 

n
n
n
n

�

�
�[b \��[� \�

n
n
n
n
�
�

�
M[b \M�

����� 7(25(0$� �'HO SXQWR nMR SDUD FRQWUDFFLRQHV�� 7RGD FRQWUDFFLuRQ I �5 b� 5 GH 5 HQ 5 WLHQH

XQ uXQLFR SXQWR nMR� HVWR HV� H[LVWH XQ uXQLFR [ � 5 WDO TXH I�[�  [�

'HPRVWUDFLuRQ�

6HD I � 5 b� 5 XQD IXQFLuRQ FRQWUDFWLYD GH FRHnFLHQWH GH FRQWUDFFLuRQ . \ VHD [� XQ QuXPHUR UHDO

FXDOTXLHUD� YDPRV D FRQVWUXLU XQD VXFHVLuRQ FRQYHUJHQWH D XQ SXQWR nMR GH I � 3DUD HOOR GHnQDPRV

OD VXFHVLuRQ QXPuHULFD [Q  I�[Qb��� SDUD WRGR Q w �� (VWD VXFHVLuRQ �[Q� HV FRQWUDFWLYD �YuHDVH

�������� SXHVWR TXH

M[Q�� b [QM  MI�[Q�b I�[Qb��M � .M[Q b [Qb�M� SDUD WRGR Q w ��

3HUR� HQ YLUWXG GH OD SURSRVLFLuRQ ������� WRGD VXFHVLuRQ FRQWUDFWLYD HV FRQYHUJHQWH� VL GHVLJQDPRV SRU

[  OLP[Q� GDGD OD FRQWLQXLGDG GH I � VH FXPSOLUuD�

I�[�  I�OLP[Q�  OLP I�[Q�  OLP[Q��  [�



��� �� )XQFLRQHV FRQWLQXDV�

HVWR HV� [ HV XQ SXQWR nMR GH OD IXQFLuRQ I �

$KRUD GHEHPRV SUREDU OD XQLFLGDG GH GLFKR SXQWR nMR� 6L VH VXSRQH TXH [� � 5 HV RWUR SXQWR nMR

GLVWLQWR GH I \ GDGR TXH � � . � �� VH GHEHUurD FXPSOLU

� � M[b [
�
M  MI�[�b I�[��M � .M[b [

�
M � M[b [

�
M�

OR FXDO HV LPSRVLEOH�

��� &219(5*(1&,$ 81,)250( < &217,18,'$'�

����� (Q HVWH uXOWLPR DSDUWDGR GHO SUHVHQWH FDSurWXOR VH HVWXGLD OD FRQWLQXLGDG GH ODV IXQFLRQHV REWHQLGDV

SRU SDVR DO OurPLWH HQ XQD VXFHVLuRQ R HQ XQD VHULH GH IXQFLRQHV FRQWLQXDV� 6H FRQVWDWDUuD� XQD YH] PuDV�

TXH OD FRQYHUJHQFLD SXQWXDO QR HV VXnFLHQWH SDUD SUHVHUYDU ODV ?EXHQDV SURSLHGDGHV� GH ODV IXQFLRQHV

LQYROXFUDGDV� HQ SDUWLFXODU� OD FRQWLQXLGDG�

9HDPRV� SDUD FRPHQ]DU� XQ HMHPSOR TXH QRV SHUPLWLUuD VLWXDU OD FXHVWLuRQ� &RQVLGuHUHVH OD VXFHVLuRQ

GH IXQFLRQHV �IQ�
Q�1� HQ OD FXDO� SDUD FDGD Q � 1� HO WuHUPLQR Q�uHVLPR HV OD IXQFLuRQ IQ � >�� �@ b� 5

GHnQLGD SRU I
Q
�[�  [

Q� 6H VDEH TXH FDGD HOHPHQWR I
Q
�IXQFLuRQ SRWHQFLDO GH H[SRQHQWH QDWXUDO Q� GH

HVWD VXFHVLuRQ HV XQD IXQFLuRQ FRQWLQXD HQ VX GRPLQLR� HO LQWHUYDOR >�� �@ | 5� FDOFXODQGR HO OurPLWH SXQWXDO

GH HVWD VXFHVLuRQ IXQFLRQDO� VH REWLHQH OD IXQFLuRQ I GHnQLGD SRU I�[�  

�
�� VL [ � >�� �>�

�� VL [  ��
TXH QR

HV FRQWLQXD HQ HO LQWHUYDOR >�� �@� VX FDPSR GH H[LVWHQFLD� (VWR GHPXHVWUD FODUDPHQWH TXH� HQ JHQHUDO�

HO OurPLWH SXQWXDO GH XQD VXFHVLuRQ GH IXQFLRQHV FRQWLQXDV QR HV XQD IXQFLuRQ FRQWLQXD� FRQ OR TXH� VL VH

TXLHUH JDUDQWL]DU TXH OR VHD� GHEH H[LJLUVH PuDV D OD FRQYHUJHQFLD GH OD VXFHVLuRQ GH IXQFLRQHV� WDO FRPR

VH GHPXHVWUD HQ OD SURSRVLFLuRQ TXH VLJXH�

����� 352326,&,u21� (O OurPLWH XQLIRUPH GH IXQFLRQHV FRQWLQXDV� HV XQD IXQFLuRQ FRQWLQXD�

'HPRVWUDFLuRQ�

6HD �IQ�
Q�1 XQD VXFHVLuRQ GH IXQFLRQHV FRQWLQXDV HQ HO FRQMXQWR $ | 5 \ VHD I �$ | 5 b� 5 OD

IXQFLuRQ OurPLWH XQLIRUPH GH OD VXFHVLuRQ �I
Q
�� 3DUD SUREDU TXH� HIHFWLYDPHQWH� OD IXQFLuRQ I HV FRQWLQXD

HQ $� GHEH SUREDUVH TXH� VL D HV XQ SXQWR FXDOTXLHUD GH $� VH FXPSOH OLP
[�D

I�[�  I�D��

3XHVWR TXH OD VXFHVLuRQ �IQ� FRQYHUJH XQLIRUPHPHQWH D I HQ $� GDGR � ! � DUELWUDULR� H[LVWH XQ

Q� � 1 WDO TXH� FXDOTXLHUD TXH VHD [ � $ \ SDUD WRGR Q w Q�� VH FXPSOH�

MIQ�[�b I�[�M �
�

�
�

3RU RWUR ODGR� GDGR TXH I
Q�
HV FRQWLQXD HQ $� FXDOTXLHUD TXH VHD � ! �� H[LVWH XQ p ! � WDO TXH�

MI
Q�
�[�b I

Q�
�D�M �

�

�
� SDUD WRGR [ � %�D� p� ? $�

(Q GHnQLWLYD� GDGR � ! � DUELWUDULR� H[LVWH XQ p ! � WDO TXH�

MI�[�b I�D�M � MI�[�b I
Q�
�[�M� MI

Q�
�[�b I

Q�
�D�M� MI

Q�
�D�b I�D�M �

�

�
�
�

�
�
�

�
 ��

FXDOTXLHUD TXH VHD [ � $ WDO TXH M[b DM � p� OR FXDO SUXHED OD FRQWLQXLGDG GH OD IXQFLuRQ I HQ $�



�� (MHUFLFLRV� ���

����� &252/$5,2� /D IXQFLuRQ VXPD GH XQD VHULH GH IXQFLRQHV FRQWLQXDV TXH FRQYHUJH XQLIRUPHPHQWH

HV XQD IXQFLuRQ FRQWLQXD�

'HPRVWUDFLuRQ�

%DVWD DSOLFDU OD SURSRVLFLuRQ DQWHULRU D OD VXFHVLuRQ GH VXPDV SDUFLDOHV GH OD VHULH�
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SUREDU TXH I HV EL\HFWLYD \

TXH uXQLFDPHQWH HV FRQWLQXD HQ GRV SXQWRV�

�� 6H VDEH TXH FLHUWD IXQFLuRQ I HV FRQWLQXD HQ 5 \ HV WDO TXH I�[�  �� SDUD WRGR [ � 4� 'HWHUPLQDU

TXuH YDORUHV GHEH WRPDU I HQ HO FRQMXQWR 5b4�

�� 'HWHUPLQDU� VL H[LVWHQ� ORV YDORUHV GH ODV FRQVWDQWHV D� E� $ \ % TXH KDFHQ FRQWLQXDV HQ VX GRPLQLR

ODV IXQFLRQHV�
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WDO TXH MI M VHD FRQWLQXD HQ 5�

�� 6XSuRQJDVH TXH XQD IXQFLuRQ I VDWLVIDFH OD FRQGLFLuRQ VLJXLHQWH�
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5D]RQDU VL HOOR LPSOLFD TXH I VHD FRQWLQXD HQ 5�

�� 3UREDU TXH VL XQD IXQFLuRQ I FXPSOH OD FRQGLFLuRQ MI�[�M � M[M� SDUD WRGR [ � 5� HQWRQFHV GLFKD

IXQFLuRQ HV FRQWLQXD HQ HO RULJHQ D  ��

�� ��� 6HD XQD IXQFLuRQ I �5 � 5� WDO TXH� I�[ � \�  I�[� � I�\�� FXDOHVTXLHUD TXH VHDQ [� \ � 5�

3UREDU TXH I HV FRQWLQXD HQ 5 VL� \ VuROR VL� I HV FRQWLQXD HQ HO RULJHQ D  ��

��� 6HD XQD IXQFLuRQ I �5 � 5� WDO TXH� I�[ � \�  I�[�I�\�� FXDOHVTXLHUD TXH VHDQ [� \ � 5� 3UREDU

TXH I HV FRQWLQXD HQ 5 VL� \ VuROR VL� I HV FRQWLQXD HQ HO RULJHQ D  ��

��� �� 'HPRVWUDU OD FRQWLQXLGDG HQ VX GRPLQLR GH OD IXQFLuRQ I �5 b� 5� GHnQLGD SRU
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�� (VWXGLDU OD FRQWLQXLGDG HQ VX GRPLQLR GH OD IXQFLuRQ J�5 b� 5� GHnQLGD SRU�
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��� 6HDQ I� J GRV IXQFLRQHV UHDOHV GHnQLGDV HQ 5� WDOHV TXH�
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�� 5D]RQDU VL HOOR FRQWUDGLFH HO WHRUHPD VREUH OD FRQWLQXLGDG GH OD IXQFLuRQ FRPSXHVWD�

��� 3UREDU TXH HO SROLQRPLR [
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b �[� � WLHQH XQD UDur] UHDO HQ HO LQWHUYDOR @�� �> GH 5�
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FXPSOHQ ODV FRQGLFLRQHV GHO WHRUHPD GH %RO]DQR HQ HO LQWHUYDOR >�� �@ | 5 \ GHWHUPLQDU XQ FHUR GH FDGD

XQD GH HOODV FRQ XQ HUURU PHQRU TXH ��b��

��� 'HPRVWUDU TXH WRGR SROLQRPLR GH FRHnFLHQWHV UHDOHV \ GH JUDGR LPSDU� WLHQH DO PHQRV XQD UDur]

UHDO�

��� $SOLFDQGR HO WHRUHPD GH %RO]DQR� GHPRVWUDU TXH OD HFXDFLuRQ [
Q
b D  �� GRQGH D HV XQ QuXPHUR

UHDO SRVLWLYR� WLHQH DO PHQRV XQD VROXFLuRQ UHDO�
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�� *HQHUDOL]DU HO DSDUWDGR ��� WRPDQGR � Q� Q � 1� HQ OXJDU GH � ��

��� �� 'HPRVWUDU TXH VL I �5 b� 5 HV XQD IXQFLuRQ SHULuRGLFD \ FRQWLQXD HQ 5� HQWRQFHV HV DFRWDGD�

�� 5D]RQDU VL HV FLHUWR TXH WRGD IXQFLuRQ I �5 b� 5 SHULuRGLFD \ DFRWDGD HV FRQWLQXD HQ 5� 3RQHU XQ

FRQWUDHMHPSOR HQ FDVR GH IDOVHGDG�
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>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57� ,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�

(Q HVWH WH[WR VH GHGLFD DO HVWXGLR GH ODV IXQFLRQHV FRQWLQXDV OD VHJXQGD SDUWH GHO FDSurWXOR �� 6H

GHnQH HQ SULPHU OXJDU OD FRQWLQXLGDG HQ XQ SXQWR \ OXHJR ODV GLVFRQWLQXLGDGHV \ VX FODVLnFDFLuRQ� D

FRQWLQXDFLuRQ VH HVWXGLDQ ORV FULWHULRV GH FRQWLQXLGDG \ ODV IXQFLRQHV FRQWLQXDV HQ LQWHUYDORV FHUUDGRV \

DFRWDGRV GH 5 \ VXV SURSLHGDGHV HVSHFurnFDV� (O DSDUWDGR VLJXLHQWH VH GHGLFD DO HVWXGLR GH OD FRQWLQXLGDG

XQLIRUPH \ D XQD FXHVWLuRQ PX\ LQWHUHVDQWH� OD DSUR[LPDFLuRQ GH XQD IXQFLuRQ XQLIRUPHPHQWH FRQWLQXD

HQ XQ LQWHUYDOR SRU XQD VXFHVLuRQ GH IXQFLRQHV HVFDORQDGDV �?FRQVWDQWHV D WUR]RV��� SRU XQ SROLQRPLR

�WHRUHPD GH DSUR[LPDFLuRQ GH :HLHUVWUDVV� \� nQDOPHQWH� HO WHRUHPD GH %HUQVWHLQ� 3RU uXOWLPR� VH HVWXGLD

OD UHODFLuRQ HQWUH PRQRWRQurD \ FRQWLQXLGDG \ VH HVWDEOHFH OD FRQWLQXLGDG GH OD IXQFLuRQ LQYHUVD GH XQD

IXQFLuRQ EL\HFWLYD \ FRQWLQXD�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

/DV IXQFLRQHV FRQWLQXDV VH HVWXGLHQ HQ HO FDSurWXOR ,,,� VHJXQGR DSDUWDGR� 6H GHnQHQ HQ SULPHU OXJDU

ODV IXQFLRQHV FRQWLQXDV HQ XQ SXQWR \ VH UHODFLRQD OD FRQWLQXLGDG FRQ ODV RSHUDFLRQHV HOHPHQWDOHV HQWUH

IXQFLRQHV� D FRQWLQXDFLuRQ� VH WUDWDQ ODV IXQFLRQHV FRQWLQXDV HQ LQWHUYDORV FHUUDGRV GH 5 �IXQFLRQHV

FRQWLQXDV \ HO SUREOHPD GHO PuD[LPR�� HO WHRUHPD GHO YDORU LQWHUPHGLR GH %RO]DQR \� SDUD WHUPLQDU� OD

FRQWLQXLGDG XQLIRUPH GH IXQFLRQHV�

>5X@ 58',1� :� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

(Q HO FDSurWXOR � GH HVWD REUD� VH WUDWDQ FRQMXQWDPHQWH ORV OurPLWHV GH IXQFLRQHV \ ODV IXQFLRQHV FRQWLQXDV�

HQ HO PDUFR JHQHUDO GH IXQFLRQHV GHnQLGDV HQWUH GRV HVSDFLRV PuHWULFRV \� GHQWUR GHO FXDO� HO FDVR UHDO

VH WUDWD FRPR XQ HMHPSOR R XQ FDVR SDUWLFXODU� 1R REVWDQWH� VH UHFRPLHQGD VX OHFWXUD SRU VHU PX\

LQWHUHVDQWH H LOXVWUDWLYD� DVLPLVPR� FDEH GHVWDFDU OD H[FHOHQWH FROHFFLuRQ GH HMHUFLFLRV SURSXHVWRV TXH

FRQWLHQH GLFKR FDSurWXOR�

>6SY@ 63,9$.� 0� &DOFXOXV�

(O HVWXGLR GH ODV IXQFLRQHV FRQWLQXDV \ VXV SURSLHGDGHV VH OOHYD D FDER D OR ODUJR GH WUHV FDSurWXORV� (Q

SULPHU OXJDU� HO FDSurWXOR � �PX\ EUHYH�� HQ HO FXDO VH GD OD GHnQLFLuRQ GH IXQFLuRQ FRQWLQXD HQ XQ SXQWR�

OD UHODFLuRQ HQWUH FRQWLQXLGDG \ RSHUDFLRQHV FRQ IXQFLRQHV \ OD SURSLHGDG GH FRQVHUYDFLuRQ GHO VLJQR� $

FRQWLQXDFLuRQ� VH HVWXGLDQ ODV IXQFLRQHV FRQWLQXDV HQ XQ LQWHUYDOR FHUUDGR GH 5� HO WHRUHPD GH %RO]DQR

\ HO SUREOHPD GHO PuD[LPR� SHUR OD GHPRVWUDFLuRQ GH GLFKRV WHRUHPDV VH KDFH HQ HO FDSurWXOR VLJXLHQWH�

GHVSXuHV GH KDEHU HQXQFLDGR HO D[LRPD GHO VXSUHPR HQ 5� (V HVSHFLDOPHQWH UHFRPHQGDEOH OD H[FHOHQWH

FROHFFLuRQ GH HMHUFLFLRV TXH FRQWLHQHQ ORV WUHV FDSurWXORV UHIHULGRV�
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(VWH FDSurWXOR VH GHGLFD DO HVWXGLR GH ODV GHQRPLQDGDV IXQFLRQHV HOHPHQWDOHV� FX\D LPSRUWDQFLD UHVLGH

HQ TXH� MXQWR FRQ ODV IXQFLRQHV GHnQLGDV HQ HO FDSurWXOR � �FRRUGHQDGD GH 5� FRQVWDQWHV� SROLQuRPLFDV�

UDFLRQDOHV \ SRWHQFLDOHV GH H[SRQHQWH UDFLRQDO�� LQWHUYLHQHQ HQ ORV PRGHORV PDWHPuDWLFRV EuDVLFRV HQ

,QJHQLHUurD� (V LPSUHVFLQGLEOH XQ EXHQ FRQRFLPLHQWR GH ODV IXQFLRQHV HOHPHQWDOHV \ VXV SURSLHGDGHV

\D TXH� HQ ORV FDSurWXORV GHGLFDGRV DO FuDOFXOR GLIHUHQFLDO \ DO FuDOFXOR LQWHJUDO� ORV DVSHFWRV SUuDFWLFRV VH

GHVDUUROODQ EuDVLFDPHQWH FRQ IXQFLRQHV HOHPHQWDOHV�

(O DSDUWDGR ��� VH GHGLFD DO HVWXGLR GH OD IXQFLuRQ H[SRQHQFLDO UHDO� TXH VH GHnQH FRPR OD VXPD

GH XQD VHULH GH SRWHQFLDV \ VH HVWDEOHFHQ VXV SURSLHGDGHV EuDVLFDV �FRQWLQXLGDG� KRPRPRUnVPR GH

JUXSRV� FUHFLPLHQWR� OurPLWHV HQ HO LQnQLWR� HWF�� $ SDUWLU GH OD H[SRQHQFLDO UHDO VH GHnQH VX IXQFLuRQ

LQYHUVD� HO ORJDULWPR QHSHULDQR �DSDUWDGR ���� \ PHGLDQWH HVWDV GRV IXQFLRQHV VH FRQVWUX\HQ ODV IXQFLRQHV

H[SRQHQFLDOHV \ ORJDUurWPLFDV JHQHUDOL]DGDV� �DSDUWDGR ���� \ ODV SRWHQFLDOHV GH H[SRQHQWH UHDO �DSDUWDGR

����� (VWDV uXOWLPDV JHQHUDOL]DQ ODV SRWHQFLDOHV GH H[SRQHQWH UDFLRQDO LQWURGXFLGDV HQ HO FDSurWXOR ��

(Q HO DSDUWDGR ��� VH HVWXGLD OD IXQFLuRQ H[SRQHQFLDO FRPSOHMD� TXH VH GHnQH FRPR OD H[WHQVLuRQ D

& GH OD H[SRQHQFLDO UHDO� /D UHVWULFFLuRQ GH HVWD IXQFLuRQ D ORV FRPSOHMRV GH SDUWH UHDO QXOD SHUPLWH

GHnQLU ODV IXQFLRQHV WULJRQRPuHWULFDV VHQR \ FRVHQR �DSDUWDGR ���� FRPR VXPDV GH VHULHV GH SRWHQFLDV�

HVWDV IXQFLRQHV UHVXOWDQ VHU SHULuRGLFDV \ HOOR SHUPLWH GHnQLU HO QuXPHUR { FRPR OD PLWDG GH VX SHUurRGR

IXQGDPHQWDO� (Q HVWH PLVPR DSDUWDGR VH HVWXGLDQ ODV UHVWDQWHV IXQFLRQHV WULJRQRPuHWULFDV TXH VH GHnQHQ

D SDUWLU GH FRVHQR \ VHQR� DVur FRPR ODV IXQFLRQHV WULJRQRPuHWULFDV LQYHUVDV�

3RU uXOWLPR� HO DSDUWDGR ��� VH GHGLFD DO HVWXGLR GH ODV IXQFLRQHV KLSHUEuROLFDV� VX GHnQLFLuRQ \

SURSLHGDGHV PuDV LPSRUWDQWHV�



��� �� )XQFLRQHV (OHPHQWDOHV�

��� /$ )81&,u21 (;321(1&,$/ 5($/�

����� '(),1,&,u21� 6H GHQRPLQD H[SRQHQFLDO UHDO D OD IXQFLuRQ H[S�5 b� 5 GHnQLGD PHGLDQWH

H[S�[�  

��;
Q �

[
Q

Q�
 OLP

Q���

t
� � [�

[
�

��
� c c c�

[
Q

Q�

u
�

(O GRPLQLR GH HVWD IXQFLuRQ HV 5� SXHVWR TXH HO UDGLR GH FRQYHUJHQFLD GH OD VHULH GH SRWHQFLDV TXH OD
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FRV[ \ VHQ[ \� SRU HMHPSOR� OD UHIHUHQFLD >6SY@ FRQWLHQH RWUD FRPSOHWDPHQWH GLVWLQWD� (Q HO FDSurWXOR

VLJXLHQWH SUREDUHPRV TXH VRQ uXQLFDV GRV IXQFLRQHV TXH FXPSOHQ ODV SURSLHGDGHV TXH VH HVWDEOHFHUuDQ
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GLEXMDQGR DSUR[LPDGDPHQWH VX JUuDnFD�

����� '(),1,&,u21� �/D IXQFLuRQ FRWDQJHQWH KLSHUEuROLFD�� 6H GHnQH OD IXQFLuRQ FRWDQJHQWH KLSHUEuROLFD�

QRWDGD FRWK� PHGLDQWH
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6H SURSRQH FRPR HMHUFLFLR HQXQFLDU \ GHPRVWUDU ODV SURSLHGDGHV PuDV LPSRUWDQWHV GH HVWD IXQFLuRQ \

GLEXMDU VX JUuDnFD DSUR[LPDGD �YuHDVH HMHUFLFLR ����

����� '(),1,&,u21� �/D IXQFLuRQ DUJXPHQWR�FRVHQR KLSHUEuROLFR�� (O FUHFLPLHQWR HVWULFWR GH OD IXQFLuRQ

FRVK HQ HO LQWHUYDOR >����> \ HO KHFKR TXH FRVK�5��  >����> SHUPLWHQ DnUPDU OD H[LVWHQFLD GH OD

FRUUHVSRQGLHQWH IXQFLuRQ LQYHUVD� OD FXDO VH GHQRPLQD DUJXPHQWR�FRVHQR KLSHUEuROLFR� VH GHVLJQD DUJFRVK

\ VH GHnQH PHGLDQWH�
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�
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)LJXUD ���� \ ����� *UuDnFDV GH ODV IXQFLRQHV FRVHQR KLSHUEuROLFR \ VHQR KLSHUEuROLFR�

3XHGH REWHQHUVH XQD H[SUHVLuRQ DQDOurWLFD H[SOurFLWD GH OD IXQFLuRQ DUJFRVK� HQ HIHFWR� VL [ w � \
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����� '(),1,&,u21� �/D IXQFLuRQ DUJXPHQWR�VHQR KLSHUEuROLFR�� (O FUHFLPLHQWR HVWULFWR HQ 5 GH OD

IXQFLuRQ VHQK \ HO KHFKR TXH VHQK�5�  5 SHUPLWHQ DnUPDU OD H[LVWHQFLD GH OD FRUUHVSRQGLHQWH IXQFLuRQ

LQYHUVD� OD FXDO VH GHQRPLQD DUJXPHQWR�VHQR KLSHUEuROLFR� VH GHVLJQD DUJVHQK \ VH GHnQH PHGLDQWH�

DUJVHQK � 5 b� 5

[ b� DUJVHQK�[�  W �� VHQK�W�  [�

6H SURSRQH FRPR HMHUFLFLR REWHQHU OD H[SUHVLuRQ DQDOurWLFD H[SOurFLWD GH OD IXQFLuRQ DUJVHQK� PHGLDQWH XQ

UD]RQDPLHQWR VLPLODU DO DQWHULRU�

����� 352326,&,u21� /DV IXQFLRQHV DUJFRVK \ DUJVHQK FXPSOHQ ODV SURSLHGDGHV VLJXLHQWHV�

�� 6RQ FRQWLQXDV HQ VX UHVSHFWLYR GRPLQLR�

�� /D IXQFLuRQ DUJFRVK HV HVWULFWDPHQWH FUHFLHQWH HQ >����> \ OD IXQFLuRQ DUJVHQK HV HVWULFWDPHQWH

FUHFLHQWH HQ 5�

�� DUJFRVK���  �� DUJVHQK���  ��

'HPRVWUDFLuRQ�

6H SURSRQH FRPR HMHUFLFLR� WRGDV HOODV VRQ FRQVHFXHQFLD LQPHGLDWD GH OD GHnQLFLuRQ UHVSHFWLYD GH FDGD

XQD GH ODV IXQFLRQHV�

(Q ODV nJXUDV ���� \ ���� VH UHSUHVHQWDQ ODV JUuDnFDV GH ODV IXQFLRQHV DUJFRVK \ DUJVHQK �

����� '(),1,&,u21� �/DV IXQFLRQHV DUJXPHQWR�WDQJHQWH KLSHUEuROLFD \ DUJXPHQWR�FRWDQJHQWH KLSHUEuR�

OLFD�� 6H GHnQH OD IXQFLuRQ DUJXPHQWR�WDQJHQWH KLSHUEuROLFD� QRWDGD DUJWDQK� PHGLDQWH

DUJWDQK�[�  W �� WDQK�W�  [�

6H GHnQH OD IXQFLuRQ DUJXPHQWR�FRWDQJHQWH KLSHUEuROLFD� QRWDGD DUJFRWK� PHGLDQWH

DUJFRWK�[�  W �� FRWK�W�  [�

6H SURSRQH FRPR HMHUFLFLR HQXQFLDU \ GHPRVWUDU ODV SURSLHGDGHV PuDV LPSRUWDQWHV GH HVWDV IXQFLRQHV

�YuHDVH HMHUFLFLR ����

��� (-(5&,&,26�

�� (QXQFLDU ODV SURSLHGDGHV PuDV LPSRUWDQWHV GH OD IXQFLuRQ ORJDUurWPLFD JHQHUDOL]DGD R ORJDULWPR GH

EDVH D� ORJ
D
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5D]RQDU TXuH VH SXHGH DnUPDU DFHUFD GHO OurPLWH GH HVWD IXQFLuRQ HQ HO RULJHQ�

�� &DOFXODU� VL H[LVWHQ� ORV OurPLWHV ODWHUDOHV HQ HO RULJHQ GH ODV IXQFLRQHV I� J � 5� b� 5� GHnQLGDV
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D� 'HWHUPLQDU VX FDPSR GH FRQWLQXLGDG� E� &DOFXODU ORV OurPLWHV GH I HQ b� \ ���

F� 5D]RQDU VL HV SRVLEOH FRQVHJXLU OD FRQWLQXLGDG GH I HQ 5� PRGLnFDQGR FRQYHQLHQWHPHQWH VX GHnQLFLuRQ

HQ HO RULJHQ�

��� 6H FRQVLGHUD OD IXQFLuRQ I �5 b� 5� GHnQLGD SRU I�[�  

�
VHQ[� VL [ � F�

D[� E� VL [ ! F�
GRQGH D� E� F � 5

VRQ SDUuDPHWURV� (VWXGLDU TXuH UHODFLuRQ GHEH KDEHU HQWUH GLFKRV SDUuDPHWURV SDUD TXH OD IXQFLuRQ I VHD

FRQWLQXD HQ 5�

��� (VWXGLDU OD FRQWLQXLGDG XQLIRUPH GH OD IXQFLuRQ ORJDULWPR QHSHULDQR OQ� HQ ORV FDVRV VLJXLHQWHV�

D� HO LQWHUYDOR @�� �>| 5�

E� HO LQWHUYDOR @�� �>| 5� GDGR � ! � DUELWUDULR� FDOFXODU HQ HVWH FDVR HO YDORU GH p ! � HQ IXQFLuRQ GH �

WDO TXH VL [� [� �@�� �> \ DGHPuDV VH FXPSOH M[b [�M � p� HQWRQFHV VH YHULnFD M OQ[b OQ[�M � ��

��� (VWXGLDU OD FRQWLQXLGDG XQLIRUPH GH ODV IXQFLRQHV�

D� I�[�  H[� [ � 5�

E� I�[�  DUFWDQ[� [ � 5 HQ HO LQWHUYDOR @�� �>� GDGR � ! � DUELWUDULR� FDOFXODU HO YDORU GH p ! �

HQ IXQFLuRQ GH � WDO TXH VL [� [� �@�� �> \ DGHPuDV VH FXPSOH M[ b [�M � p� HQWRQFHV VH YHULnFD
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�� 3UHFLVDU VX FDPSR GH H[LVWHQFLD $ | 5�
�� 'HPRVWUDU VXV SURSLHGDGHV PuDV LPSRUWDQWHV� TXH VH HQXQFLDQ D FRQWLQXDFLuRQ�

L� (V FRQWLQXD HQ VX GRPLQLR�

LL� 7LHQH VLPHWUurD LPSDU� HVWR HV� VH FXPSOH FRW�b[�  b FRW[� SDUD WRGR [ � $�

LLL� (V XQD IXQFLuRQ SHULuRGLFD FX\R SHULRGR IXQGDPHQWDO HV {�

LY� (V GHFUHFLHQWH HQ ORV LQWHUYDORV @Q{� �Q� ��{>� Q � =�
Y� OLP
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�
FRW  ��� OLP
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YLL� 7RPDQGR FRPR UHIHUHQFLD HVWDV SURSLHGDGHV� GLEXMDU HVTXHPuDWLFDPHQWH OD JUuDnFD GH HVWD IXQFLuRQ�

��� $QDOL]DQGR HO GHFUHFLPLHQWR HVWULFWR GH OD IXQFLuRQ FRWDQJHQWH �YHU HMHUFLFLR ���� GHnQLU VL SURFHGH

VX IXQFLuRQ LQYHUVD \ HVWDEOHFHU VXV SURSLHGDGHV �VXJHUHQFLD� SURFHGHU GH IRUPD DQuDORJD D OD IXQFLuRQ

DUFR�WDQJHQWH� GHnQLGD \ FDUDFWHUL]DGD HQ ������ \ ��������

��� 6H GHnQHQ ODV IXQFLRQHV VHFDQWH \ FRVHFDQWH� QRWDGDV UHVSHFWLYDPHQWH VHF \ FVF� PHGLDQWH�

VHF � $ | 5 b� 5� VHF[  
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D� (VWXGLDU HVWDV IXQFLRQHV� GHWHUPLQDQGR� FDPSR GH H[LVWHQFLD� UHFRUULGR� FDPSR GH FRQWLQXLGDG�

LQWHUYDORV GH FUHFLPLHQWR \ GHFUHFLPLHQWR� HWF��� 5HSUHVHQWDU DSUR[LPDGDPHQWH ODV JUuDnFDV GH HVWDV

IXQFLRQHV�

E� (VWXGLDU OD H[LVWHQFLD \ GHnQLU� VL SURFHGH� ODV IXQFLRQHV LQYHUVDV FRUUHVSRQGLHQWHV� HVWDEOHFLHQGR VXV

SURSLHGDGHV PuDV LPSRUWDQWHV�

��� 'HPRVWUDU ODV SURSLHGDGHV GH OD IXQFLuRQ WDQJHQWH� HQXQFLDGDV HQ OD SURSRVLFLuRQ �������

��� 'HPRVWUDU ODV SURSLHGDGHV GH ODV IXQFLRQHV DUFR�FRVHQR \ DUFR�VHQR� HVWDEOHFLGDV HQ OD SURSRVLFLuRQ

�������

��� 'HPRVWUDU ODV SURSLHGDGHV GH OD IXQFLuRQ DUFR�WDQJHQWH� HQXQFLDGDV HQ OD SURSRVLFLuRQ �������

��� 5HVROYHU ODV HFXDFLRQHV D� � DUFVHQ[  DUFVHQ �[
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��� (VWDEOHFHU ODV SURSLHGDGHV PuDV LPSRUWDQWHV GH OD IXQFLuRQ WDQJHQWH KLSHUEuROLFD� WDQK� GHnQLGD

HQ ������ (Q SDUWLFXODU� GHWHUPLQDU VX GRPLQLR� UHFRUULGR� HVWXGLDU VX FRQWLQXLGDG� FUHFLPLHQWR�

GHFUHFLPLHQWR� VLJQR� DFRWDFLuRQ� HWF�

��� 6H GHnQH OD IXQFLuRQ FRWDQJHQWH KLSHUEuROLFD� QRWDGD FRWK� PHGLDQWH�
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'HWHUPLQDU VX GRPLQLR� UHFRUULGR� HVWXGLDU VX FRQWLQXLGDG� FUHFLPLHQWR� GHFUHFLPLHQWR� VLJQR� DFRWDFLuRQ�
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��� (VWXGLDU OD H[LVWHQFLD \ GHnQLU� VL SURFHGH� ODV IXQFLRQHV LQYHUVDV UHVSHFWLYDV GH ODV IXQFLRQHV WDQK

\ FRWK� HVWDEOHFLHQGR HQ FDGD FDVR VXV SURSLHGDGHV PuDV LPSRUWDQWHV�

��� D� 2EWHQHU ODV H[SUHVLRQHV GH VHQK��[� \ FRVK��[� HQ IXQFLuRQ GH VHQK�[� \ FRVK�[��

E� +uDJDVH OR SURSLR SDUD VHQK�[
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��� 2EWHQHU XQD H[SUHVLuRQ DQDOurWLFD H[SOurFLWD SDUD OD IXQFLuRQ DUJVHQK� (VWDEOHFHU ODV SURSLHGDGHV PuDV

LPSRUWDQWHV GH HVWD IXQFLuRQ�

��� 'HPRVWUDU ODV SURSLHGDGHV GH ODV IXQFLRQHV DUJXPHQWR�FRVHQR KLSHUEuROLFR \ DUJXPHQWR�VHQR

KLSHUEuROLFR� HVWDEOHFLGDV HQ OD SURSRVLFLuRQ ������

��� 'DGDV ODV VXFHVLRQHV GH IXQFLRQHV �IQ�
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VH SLGH� HQ FDGD FDVR� OR VLJXLHQWH�

�� GHWHUPLQDU HO GRPLQLR ' HQ HO FXDO FRQYHUJHQ SXQWXDOPHQWH�

�� FDOFXODU HO OurPLWH SXQWXDO HQ GLFKR GRPLQLR�

�� GLVFXWLU VL OD FRQYHUJHQFLD HQ ' HV R QR GH WLSR XQLIRUPH�

��� *8u,$ '( 5()(5(1&,$6 %,%/,2*5u$),&$6�

>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57� ,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�

(O WUDWDPLHQWR GH ODV IXQFLRQHV HOHPHQWDOHV HV GLVWLQWR DO GHVDUUROODGR HQ HVWH FDSurWXOR� (O HVWXGLR GH

ODV IXQFLRQHV H[SRQHQFLDO \ ORJDUurWPLFD VH OOHYD D FDER HQ HO FDSurWXOR � �?6XFHVLRQHV GH IXQFLRQHV�� \

GLFKDV IXQFLRQHV VH LQWURGXFHQ EDMR RWUR HQIRTXH� XWLOL]DQGR FRQFHSWRV GH &uDOFXOR GLIHUHQFLDO \ &uDOFXOR

LQWHJUDO� (Q HVH PLVPR FDSurWXOR� VH HVWXGLDQ D FRQWLQXDFLuRQ ODV IXQFLRQHV WULJRQRPuHWULFDV� ODV FXDOHV

QR VH GHnQHQ D SDUWLU GH VHULHV GH SRWHQFLHV FRPR VH KD KHFKR DTXur� VLQR PHGLDQWH UHODFLRQHV HQWUH VXV

IXQFLRQHV GHULYDGDV� 6H HFKD GH PHQRV� TXL]uD� XQ HVWXGLR DOJR PuDV H[WHQVR GH ODV IXQFLRQHV HOHPHQWDOHV

\� HQ SDUWLFXODU� GH ODV IXQFLRQHV KLSHUEuROLFDV� DVSHFWR TXH VH HQIRFD PHUDPHQWH FRPR XQ HMHUFLFLR�

>/L@ /,1u(6� (� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

/DV IXQFLRQHV HOHPHQWDOHV VH HVWXGLDQ HQ ORV FDSurWXORV �� �?)XQFLRQHV HOHPHQWDOHV�� \ �� �?)XQFLRQHV

FLUFXODUHV��� HO HQIRTXH HV PuDV GHWDOODGR \ FRPSOHWR TXH HO TXH KHPRV KHFKR DTXur� SRU OR FXDO VH

UHFRPLHQGD VX OHFWXUD� \D TXH UHVXOWD PX\ LQWHUHVDQWH� 'HEH KDFHUVH uHVWD FRQ HVSHFLDO DWHQFLuRQ� SXHVWR

TXH HQ DOJXQRV SuDUUDIRV HO QLYHO HV EDVWDQWH HOHYDGR�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

(Q HVWH WH[WR� HO DXWRU QR GHGLFD XQ EORTXH WHPuDWLFR HVSHFurnFR DO HVWXGLR GH ODV IXQFLRQHV HOHPHQWDOHV�

,QWURGXFH OD IXQFLuRQ H[SRQHQFLDO HQ HO FDSurWXOR ,, \ PuDV DGHODQWH� HQ HO FDSurWXOR ,,,� OOHYD D FDER XQD

GHVFULSFLuRQ GH WLSR PuDV JHQHUDO� MXQWR FRQ HO HVWXGLR GH ODV IXQFLRQHV ORJDUurWPLFDV \ ODV IXQFLRQHV

SRWHQFLDOHV� /DV IXQFLRQHV WULJRQRPuHWULFDV \ ODV IXQFLRQHV KLSHUEuROLFDV VH HVWXGLDQ HQ HO FDSurWXOR ;�
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GHQWUR GHO DSDUWDGR GHGLFDGR D ODV VHULHV GH SRWHQFLDV� HQ HO FXDO WDPELuHQ VH SUHVHQWDQ EDMR HO PLVPR

HQIRTXH ODV IXQFLRQHV DUFWDQ \ OD IXQFLuRQ SRWHQFLDO�

>6SY@ 63,9$.� 0� &DOFXOXV �
&RPR \D KHPRV GLFKR HQ RFDVLRQHV DQWHULRUHV� HVWD REUD HV� DSDUWH GH PX\ LQWHUHVDQWH� EDVWDQWH RULJLQDO

HQ DOJXQRV GH VXV SODQWHDPLHQWRV� \ HO HVWXGLR GH ODV IXQFLRQHV HOHPHQWDOHV HV XQR GH HOORV� (Q SULPHU

OXJDU� VH HVWXGLDQ ODV IXQFLRQHV WULJRQRPuHWULFDV �FDSurWXOR ���� GHVSXuHV GH KDEHU GHVDUUROODGR HO FuDOFXOR

GLIHUHQFLDO \ HO FuDOFXOR LQWHJUDO� OD LQWURGXFFLuRQ VH OOHYD D FDER PHGLDQWH FRQFHSWRV JHRPuHWULFRV� FX\D

OHFWXUD UHFRPHQGDPRV HVSHFLDOPHQWH� 0uDV DGHODQWH �FDSurWXOR ���� VH HVWXGLD OD IXQFLuRQ ORJDUurWPLFD OQ \

OXHJR OD IXQFLuRQ H[SRQHQFLDO UHDO H[S� TXH VH GHnQH FRPR OD IXQFLuRQ LQYHUVD GH OQ� MXVWR DO FRQWUDULR GH OR

TXH VH KD KHFKR DTXur �OR TXH� SRU RWUD SDUWH� HV OR PuDV KDELWXDO�� (O HVWXGLR GH ODV IXQFLRQHV KLSHUEuROLFDV

VH SODQWHD FRPR XQ HMHUFLFLR� 4XHUHPRV GHVWDFDU TXH OD GHnQLFLuRQ GH ODV IXQFLRQHV VH KDFH VLQ PHQFLRQDU

HQ DEVROXWR ODV VHULHV GH SRWHQFLDV� SXHVWR TXH WRGDYurD QR VH KDQ HVWXGLDGR HQ HVWRV FDSurWXORV�
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(VWH FDSurWXOR HVWuD GHGLFDGR DO HVWXGLR GH OD GHULYDGD GH XQD IXQFLuRQ� TXH HV HO FRQFHSWR EuDVLFR GHO

&uDOFXOR GLIHUHQFLDO� (Q HO FDPSR GH OD JHRPHWUurD� OD GHULYDGD VXUJH HQ HO HVWXGLR GHO SUREOHPD GHO FuDOFXOR

GH OD UHFWD WDQJHQWH D XQD FXUYD SODQD HQ XQ SXQWR� HQ HO FDPSR GH OD PHFuDQLFD� HO FRQFHSWR GH GHULYDGD

WLHQH VX RULJHQ HQ HO SUREOHPD GH OD GHWHUPLQDFLuRQ GH OD YHORFLGDG LQVWDQWuDQHD GH XQ PuRYLO� (Q FLHUWR

PRGR� SXHGH GHFLUVH TXH UHWRPDPRV HO HVWXGLR GH ODV SURSLHGDGHV GH ODV IXQFLRQHV TXH VH LQLFLuR HQ HO

FDSurWXOR � FRQ OD FRQWLQXLGDG� \D TXH HVWD SURSLHGDG FDUDFWHUL]D ODV IXQFLRQHV ?ELHQ HQOD]DGDV� HQ XQ

SXQWR PLHQWUDV TXH OD GHULYDELOLGDG DaQDGH OD ?VXDYLGDG� GH HVWD XQLuRQ�

(Q HO DSDUWDGR ��� VH GHnQH HO FRQFHSWR GH GHULYDGD GH XQD IXQFLuRQ HQ XQ SXQWR \ VH JHQHUDOL]D D

XQ FRQMXQWR� D FRQWLQXDFLuRQ� VH UHODFLRQD OD GHULYDELOLGDG FRQ OD FRQWLQXLGDG \� nQDOPHQWH� VH GHnQH OD

GHULYDGD GH IXQFLRQHV FRPSOHMDV \ GH IXQFLRQHV GH YDULDEOH FRPSOHMD�

(Q HO DSDUWDGR ��� VH HVWXGLDQ ORV FULWHULRV GH GHULYDELOLGDG \ ODV UHJODV GH GHULYDFLuRQ� HV GHFLU� OD

UHODFLuRQ HQWUH ODV RSHUDFLRQHV FRQ IXQFLRQHV \ OD GHULYDELOLGDG� $ FRQWLQXDFLuRQ� $SDUWDGR ���� VH DSOLFDQ

ODV UHJODV GH GHULYDFLuRQ DO HVWXGLR GH OD GHULYDELOLGDG GH ODV IXQFLRQHV HOHPHQWDOHV \ DO FuDOFXOR GH VXV

GHULYDGDV�

(Q HO DSDUWDGR ��� VH HVWXGLD HO FRQFHSWR GH GLIHUHQFLDO GH XQD IXQFLuRQ \ VX DSOLFDFLuRQ D FuDOFXORV

DSUR[LPDGRV� )LQDOPHQWH� HQ HO DSDUWDGR ��� VH HVWXGLD OD GHULYDFLuRQ GH ODV IXQFLRQHV GHnQLGDV LPSOurFL�

WDPHQWH�



��� �� 'HULYDFLuRQ GH IXQFLRQHV�

��� '(5,9$'$ '( 81$ )81&,u21� )81&,21(6 '(5,9$%/(6�

����� '(),1,&,u21� �'HULYDGD GH XQD IXQFLuRQ HQ XQ SXQWR�� 6HD I �$ | 5 b� 5 XQD IXQFLuRQ UHDO

\ VHD D XQ SXQWR LQWHULRU GH $� HQWRQFHV� H[LVWH U ! �� WDO TXH %�D� U�  @D b U� D � U>| $� FRQ OR TXH

FXDOTXLHUD TXH VHD K � 5 WDO TXH MKM � U VH FXPSOH %�D� MKM� |@D b U� D � U>| $� &XDQGR HQ DGHODQWH

SRQJDPRV D� K� HQWHQGHUHPRV TXH VH FXPSOH OR DQWHULRU SDUD TXH ODV H[SUHVLRQHV WHQJDQ VHQWLGR�

q (Q ODV FRQGLFLRQHV DQWHULRUHV� VL K� �� VH GHQRPLQD YDULDFLuRQ R GHVSOD]DPLHQWR DVRFLDGR D K DO SXQWR

[  D� K \ HQWRQFHV WLHQH VHQWLGR FRQVLGHUDU ORV LQWHUYDORV >D� D� K@ �R ELHQ >D� K� D@ VL K � ��� TXH

HVWDUuDQ FRQWHQLGRV HQ $� /D GLIHUHQFLD I�D�K�bI�D�� QRWDGD c
D
I�K� R ELHQ cI�D�K�� VH GHQRPLQD

LQFUHPHQWR GH I HQ HO SXQWR D DVRFLDGR DO GHVSOD]DPLHQWR K� HO LQFUHPHQWR UHODWLYR GH I HQ HO SXQWR

D UHVSHFWR D K HV HO FRFLHQWH
cI�D�K�

K
 

I�D� K�b I�D�

K
� TXH WLHQH VHQWLGR SXHVWR TXH K� ��

q (O FRQFHSWR GH GHULYDELOLGDG GH XQD IXQFLuRQ HQ XQ SXQWR VH UHnHUH D OD H[LVWHQFLD GHO OurPLWH GHO

LQFUHPHQWR UHODWLYR FXDQGR HO GHVSOD]DPLHQWR VH KDFH ?WDQ SHTXHaQR FRPR VH TXLHUD�� &RQFUHWDPHQWH�

VL I �$ | 5 b� 5 HV XQD IXQFLuRQ \ D HV XQ SXQWR LQWHULRU GH $� VH GLFH TXH I HV GHULYDEOH HQ HO SXQWR

D� VL H[LVWH XQ QuXPHUR UHDO QRWDGR 'I�D� R ELHQ I ��D� \ GHQRPLQDGR GHULYDGD GH I HQ HO SXQWR D�

WDO TXH

'I�D�  OLP
K��

I�D� K�b I�D�

K
 OLP

[�D

I�[�b I�D�

[b D
�

q 'LFKR HQ RWURV WuHUPLQRV� XQD IXQFLuRQ I �$ b� 5 HV GHULYDEOH HQ HO SXQWR D� VL H[LVWH XQ QuXPHUR UHDO

'I�D� WDO TXH� FXDOTXLHUD TXH VHD � ! �� H[LVWH p ! � WDO TXH VL � � MKM  M[ b DM � p� VH FXPSOH

HQWRQFHV
n
n
n
n

I�D� K�b I�D�

K
b'I�D�

n
n
n
n
 

n
n
n
n

I�[�b I�D�

[b D
b'I�D�

n
n
n
n
� ��

����� 2%6(59$&,u21�

q (VWuD FODUR TXH SDUD FXDOTXLHU IXQFLuRQ I �$ b� 5 \ D XQ SXQWR LQWHULRU GH $� VLHPSUH VH SXHGH

FDOFXODU HO LQFUHPHQWR UHODWLYR
cI�D�K�

K
VL D � K � $� (Q FDPELR� HO OurPLWH GH GLFKR LQFUHPHQWR

UHODWLYR FXDQGR K� � QR H[LVWH VLHPSUH� HQ HIHFWR� EDVWD FRQVLGHUDU SRU HMHPSOR OD IXQFLuRQ GHnQLGD

SRU I�[�  M[M� SDUD WRGR [ � 5 \ HO SXQWR D  �� LQWHULRU GH VX GRPLQLR� HO LQFUHPHQWR UHODWLYR HQ

D  � HV
MKM

K
� FX\R OurPLWH FXDQGR K� � QR H[LVWH�

q 6L OD IXQFLuRQ I HV HO PRGHOR PDWHPuDWLFR GH XQD PDJQLWXG IurVLFD YDULDEOH FRQ HO WLHPSR �FRPR� SRU

HMHPSOR� HO GHVSOD]DPLHQWR GH XQ PRYLO UHVSHFWR GH XQ SXQWR� OD FDUJD HOuHFWULFD HQ XQD VHFFLuRQ

GH XQ FRQGXFWRU� HWF��� OD GHULYDGD HV OD ?YDULDFLuRQ LQVWDQWuDQHD� GH HVWD PDJQLWXG �OD YHORFLGDG�

OD LQWHQVLGDG GH FRUULHQWH� HWF��� (Q HO FDPSR GH OD *HRPHWUurD� OD LQWHUSUHWDFLuRQ GH OD GHULYDGD

FRUUHVSRQGH DO SUREOHPD GHO FuDOFXOR GH OD UHFWD WDQJHQWH D XQD FXUYD SODQD HQ XQ SXQWR� HQ OD nJXUD

��� VH KD UHSUHVHQWDGR OD LQWHUSUHWDFLuRQ JHRPuHWULFD GH OD QRFLuRQ GH GHULYDGD GH XQD IXQFLuRQ HQ XQ

SXQWR D� HV OD SHQGLHQWH GH OD UHFWD WDQJHQWH D OD JUuDnFD GH OD IXQFLuRQ� HQ HO SXQWR �D� I�D��� UHFWD

FX\D HFXDFLuRQ HV HQWRQFHV \ b I�D�  'I�D��[b D��

3DUD LOXVWUDU HO FRQFHSWR GH IXQFLuRQ GHULYDEOH \ GH GHULYDGD GH XQD IXQFLuRQ HQ XQ SXQWR� YDPRV D

HVWXGLDU D FRQWLQXDFLuRQ OD GHULYDELOLGDG GH DOJXQDV IXQFLRQHV VHQFLOODV�

����� (-(03/2�

�� )XQFLuRQ FRRUGHQDGD GH 5� 6HD [�5 b� 5 OD IXQFLuRQ FRRUGHQDGD GH 5� VL D � 5 HV XQ QuXPHUR UHDO



��� 'HULYDGD GH XQD IXQFLuRQ� )XQFLRQHV GHULYDEOHV� ���

DUELWUDULR� VH FXPSOH OLP
K��

[�D� K�b [�D�

K
 OLP

K��

K

K
 �� (Q FRQVHFXHQFLD� OD IXQFLuRQ FRRUGHQDGD GH

5 HV GHULYDEOH HQ FXDOTXLHU SXQWR D � 5� YHULnFuDQGRVH '[�D�  �� SDUD WRGR D � 5�

�� )XQFLRQHV FRQVWDQWHV� 6HD w�5 b� 5 XQD IXQFLuRQ FRQVWDQWH UHDO� VL D � 5 HV XQ QuXPHUR UHDO

FXDOTXLHUD� VH WLHQH OLP
K��

w�D� K�b w�D�

K
 OLP

K��

wb w

K
 �� OR TXH SUXHED TXH GLFKD IXQFLuRQ HV

GHULYDEOH HQ FXDOTXLHU SXQWR D � 5 \ TXH� DGHPuDV� VH FXPSOH 'w�D�  �� SDUD WRGR D � 5�

�� )XQFLRQHV SRWHQFLDOHV GH H[SRQHQWH QDWXUDO� 6HD [
Q�5 b� 5 OD IXQFLuRQ SRWHQFLDO GH H[SRQHQWH

Q � 1� \ VHD D XQ QuXPHUR UHDO FXDOTXLHUD� VH FXPSOH

OLP
W�D

[
Q�W�b [

Q�D�

Wb D
 OLP

W�D

W
Q
b D

Q

Wb D
 OLP

W�D

b
W
Qb� � DW

Qb� � D
�
W
Qb� � c c c� D

Qb�
c
 QD

Qb�
�

$Vur SXHV� WRGD IXQFLuRQ SRWHQFLDO GH H[SRQHQWH QDWXUDO [Q HV GHULYDEOH HQ FXDOTXLHU SXQWR D � 5�

FXPSOLuHQGRVH '[
Q�D�  QD

Qb� FXDOHVTXLHUD TXH VHDQ D � 5 \ Q � 1�

�� /D IXQFLuRQ YDORU DEVROXWR� 6HD OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  M[M� 6L D ! � HV LQPHGLDWR

YHU TXH 'I�D�  �� TXH VL D � � VH FXPSOH 'I�D�  b� \ TXH VL D  � OD IXQFLuRQ QR HV GHULYDEOH HQ

HVWH SXQWR� \D TXH VH FXPSOH

OLP
[���

I�[�b I���

[
 OLP

[���

M[M

[
 OLP

[���

[

[
 ��

OLP
[��b

I�[�b I���

[
 OLP

[��b

M[M

[
 OLP

[��b

b[

[
 b��

OR FXDO SUXHED TXH HO OurPLWH OLP
[��

I�[�b I���

[
QR H[LVWH� HVWR HV� TXH OD IXQFLuRQ QR HV GHULYDEOH HQ HO

RULJHQ�

)LJXUD ���� ,QWHUSUHWDFLuRQ JHRPuHWULFD GH OD GHULYDGD GH XQD IXQFLuRQ HQ XQ SXQWR�

����� '(),1,&,u21� �'HULYDELOLGDG HQ XQ FRQMXQWR� &DPSR GH GHULYDELOLGDG�� /D GHULYDELOLGDG GH XQD

IXQFLuRQ HV� SRU GHnQLFLuRQ� XQD SURSLHGDG ORFDO� HV GHFLU� VH UHnHUH D XQD FRQGLFLuRQ TXH VH FXPSOH HQ HO



��� �� 'HULYDFLuRQ GH IXQFLRQHV�

HQWRUQR GH XQ SXQWR� FRQ HO REMHWLYR GH KDFHUOD PuDV RSHUDWLYD� HV GHVHDEOH H[WHQGHUOD D XQ FRQMXQWR� TXH

QR SXHGH VHU RWUR TXH DTXHO HQ HO FXDO VH FXPSOH OD SURSLHGDG HQ FXHVWLuRQ� $Vur SXHV� VL I �$ | 5 b� 5

HV XQD IXQFLuRQ� VH GHQRPLQD FDPSR GH GHULYDELOLGDG GH I HO VXEFRQMXQWR l GH VX GRPLQLR� IRUPDGR SRU

WRGRV ORV SXQWRV HQ ORV FXDOHV I HV GHULYDEOH� (V PX\ KDELWXDO HO FDVR HQ HO TXH HO FDPSR GH GHULYDELOLGDG

GH XQD IXQFLuRQ HV XQ LQWHUYDOR DELHUWR @D� E> GH 5�

6H LQGLFD PHGLDQWH '�l�5� HO FRQMXQWR GH WRGDV ODV IXQFLRQHV UHDOHV GHULYDEOHV HQ l | 5� HVWR HV� HO

FRQMXQWR IRUPDGR SRU ODV IXQFLRQHV UHDOHV FX\R FDPSR GH GHULYDELOLGDG HV R FRQWLHQH DO FRQMXQWR l�

����� '(),1,&,u21� �)XQFLuRQ GHULYDGD� 2SHUDGRU GHULYDFLuRQ�� /D GHnQLFLuRQ GH FDPSR GH GHULYDELOLGDG

GH XQD IXQFLuRQ SHUPLWH LQWURGXFLU RWUR FRQFHSWR GH JUDQ LQWHUuHV� HO GH IXQFLuRQ GHULYDGD R VLPSOHPHQWH

GHULYDGD GH XQD IXQFLuRQ� 6HD I �$ | 5 b� 5 XQD IXQFLuRQ UHDO� GH FDPSR GH GHULYDELOLGDG l | $� VH

GHQRPLQD IXQFLuRQ GHULYDGD GH I � OD IXQFLuRQ QRWDGD 'I �R ELHQ I ��� GHnQLGD SRU�

'I � l b� 5

[ b� 'I�[�

(V FRQYHQLHQWH GHVWDFDU OD JUDQ LPSRUWDQFLD GH OD QRFLuRQ GH IXQFLuRQ GHULYDGD� SHUPLWH FDOFXODU OD

GHULYDGD GH XQD IXQFLuRQ I HQ XQ SXQWR [ � l� VLPSOHPHQWH FRPR OD LPDJHQ GH GLFKR SXQWR SRU OD

IXQFLuRQ GHULYDGD 'I � VLQ QHFHVLGDG GH DSOLFDU SXQWR D SXQWR OD GHnQLFLuRQ GH GHULYDGD GH XQD IXQFLuRQ�

(VWR HV� OD IXQFLuRQ GHULYDGD FRQWLHQH OD LQIRUPDFLuRQ QHFHVDULD SDUD FDOFXODU OD GHULYDGD GH I HQ FXDOTXLHU

SXQWR GH VX FDPSR GH GHULYDELOLGDG�

$ SDUWLU GH OD GHnQLFLuRQ DQWHULRU WLHQH VHQWLGR GHnQLU OD VLJXLHQWH DSOLFDFLuRQ�

' � '�l�5� b� )�l�5�

I b� '�I�  'I�

TXH DVLJQD D FDGD IXQFLuRQ VX GHULYDGD� HVWD DSOLFDFLuRQ VH GHQRPLQD RSHUDGRU GHULYDFLuRQ \ PuDV DGHODQWH

VH YHUuD VX LQWHUuHV H LPSRUWDQFLD�

����� (-(03/2�

�� (O FDPSR GH GHULYDELOLGDG GH OD IXQFLuRQ FRRUGHQDGD GH 5 HV HO SURSLR 5� VX IXQFLuRQ GHULYDGD '[ HV

OD FRQVWDQWH ��

�� (O FDPSR GH GHULYDELOLGDG GH FXDOTXLHU IXQFLuRQ FRQVWDQWH UHDO w HV 5 \ VX IXQFLuRQ GHULYDGD 'w HV

OD IXQFLuRQ QXOD GH 5�

�� (O FDPSR GH GHULYDELOLGDG GH FXDOTXLHU IXQFLuRQ SRWHQFLDO GH H[SRQHQWH QDWXUDO [Q� Q � 1� HV 5� VX

IXQFLuRQ GHULYDGD HV '[Q  Q[Qb��

�� (O FDPSR GH GHULYDELOLGDG GH OD IXQFLuRQ M[M HV 5�� VX IXQFLuRQ GHULYDGD� GHnQLGD HQ HVWH FRQMXQWR� HV

'M[M  
M[M

[
�

9DPRV D YHU D FRQWLQXDFLuRQ GRV FXHVWLRQHV LPSRUWDQWHV UHODFLRQDGDV FRQ OD GHULYDGD GH XQD IXQFLuRQ�

HO FRQFHSWR GH GHULYDELOLGDG ODWHUDO \ OD H[WHQVLuRQ GH OD GHULYDGD D YDORUHV QR nQLWRV�

����� '(),1,&,u21� �'HULYDGDV ODWHUDOHV� )XQFLRQHV GHULYDEOHV ODWHUDOPHQWH�� 6L VH DQDOL]D OD

GHULYDELOLGDG GH XQD IXQFLuRQ I HQ XQ SXQWR D� SXHGH UHVXOWDU TXH QR H[LVWD HO OurPLWH TXH HVWDEOHFH

OD GHnQLFLuRQ GH GHULYDGD� SHUR TXH� QR REVWDQWH� H[LVWDQ ORV OurPLWHV ODWHUDOHV FRUUHVSRQGLHQWHV� WDO HV HO

FDVR� SRU HMHPSOR� GH OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  M[M� HQ HO RULJHQ �YuHDVH ������� 7LHQH

VHQWLGR SXHV� HVWDEOHFHU ODV GHnQLFLRQHV TXH VH GDQ D FRQWLQXDFLuRQ�



��� 'HULYDGD GH XQD IXQFLuRQ� )XQFLRQHV GHULYDEOHV� ���

q 6HD I �$ | 5 b� 5 XQD IXQFLuRQ \ VHD D XQ SXQWR LQWHULRU GH $� VH GHnQH OD GHULYDGD GH I HQ HO

SXQWR D SRU OD GHUHFKD� HVFULWD '�I�D�� FRPR HO OurPLWH�

'�I�D�  OLP
[�D

�

I�[�b I�D�

[b D
�

VL WDO OurPLWH H[LVWH \ HV nQLWR� 6H XWLOL]DQ WDPELHQ ODV QRWDFLRQHV� 'I�D��� I ���D� \ I
��D��� 6H GHnQH

GH IRUPD DQuDORJD OD GHULYDGD GH I HQ HO SXQWR D SRU OD L]TXLHUGD� PHGLDQWH�

'
b
I�D�  OLP

[�D
b

I�[�b I�D�

[b D
�

TXH VH HVFULEH WDPELuHQ 'I�Db�� I �
b
�D� \ I ��Db��

q 8QD IXQFLuRQ I �$ | 5 b� 5 VH GLFH TXH HV GHULYDEOH ODWHUDOPHQWH HQ XQ SXQWR D VL H[LVWHQ VXV

GHULYDGDV ODWHUDOHV SRU OD GHUHFKD \ SRU OD L]TXLHUGD HQ GLFKR SXQWR� (V LQPHGLDWR FRPSUREDU TXH

XQD IXQFLuRQ HV GHULYDEOH HQ XQ SXQWR VL� \ VuROR VL� HV GHULYDEOH ODWHUDOPHQWH \ ODV GHULYDGDV ODWHUDOHV

FRLQFLGHQ�

q 6L XQD IXQFLuRQ QR HV GHULYDEOH HQ XQ SXQWR SHUR OR HV ODWHUDOPHQWH� HVWR SXHGH LQWHUSUHWDUVH

JHRPuHWULFDPHQWH �YuHDVH OD nJXUD ����� FRPR TXH� HQ HO SXQWR HQ FXHVWLuRQ� OD JUuDnFD GH OD IXQFLuRQ

WLHQH GRV VHPLUHFWDV WDQJHQWHV FRPR OurPLWHV GH ODV UHFWDV VHFDQWHV D OD JUuDnFD SRU OD GHUHFKD \ SRU

OD L]TXLHUGD� VLHQGR GLVWLQWDV DPEDV VHPLUHFWDV WDQJHQWHV�

)LJXUD ���� ,QWHUSUHWDFLuRQ JHRPuHWULFD GH XQD IXQFLuRQ QR GHULYDEOH SHUR GHULYDEOH ODWHUDOPHQWH�

����� '(),1,&,u21� �'HULYDGD LQnQLWD�� 9DPRV D H[WHQGHU OD GHULYDGD D YDORUHV GH OD UHFWD UHDO

DPSOLDGD� HQ ODV FRQGLFLRQHV TXH VH GHWDOODQ D FRQWLQXDFLuRQ� 6HD I �$ | 5 b� 5� VHD D XQ SXQWR

LQWHULRU GH $ \ VXSRQJDPRV TXH I HV FRQWLQXD HQ D� (QWRQFHV

q VH GLFH TXH I WLHQH GHULYDGD �� HQ HO SXQWR D� OR FXDO LQGLFDUHPRV SRU 'I�D�  ��� VL VH FXPSOH

'�I�D�  '
b
I�D�  �� �YuHDVH OD nJXUD ����D���

Recta tangente

por la izquierda

Recta
 tangent

e

por la
 dere

cha



��� �� 'HULYDFLuRQ GH IXQFLRQHV�

q VH GLFH TXH I WLHQH GHULYDGD b� HQ HO SXQWR D� OR FXDO LQGLFDUHPRV SRU 'I�D�  b�� VL VH FXPSOH

'�I�D�  '
b
I�D�  b� �YuHDVH OD nJXUD ����E���

q VH GLFH TXH I WLHQH GHULYDGD � HQ HO SXQWR D� OR FXDO LQGLFDUHPRV SRU 'I�D�  �� VL VH FXPSOH

'�I�D�  h� \ '
b
I�D�  i� �YuHDVH OD nJXUD ����F���

)LJXUD ���� ,OXVWUDFLuRQ GH OD GHULYDGD LQnQLWD�

����� '(),1,&,u21� �'HULYDGDV VXFHVLYDV R GHULYDGDV GH RUGHQ VXSHULRU�� 6HD I �$ | 5 b� 5 XQD

IXQFLuRQ GHULYDEOH HQ l | $� SXHVWR TXH VX IXQFLuRQ GHULYDGD 'I HV XQD IXQFLuRQ GHnQLGD HQ l� SXHGH

SODQWHDUVH VX GHULYDELOLGDG HQ GLFKR FRQMXQWR \� HQ VX FDVR� GHnQLU OD GHULYDGD VHJXQGD GH I HQ HO SXQWR

D � l� QRWDGD '�I�D�� R ELHQ� I ���D�� PHGLDQWH

'�I�D�  OLP
[�D

'I�[�b'I�D�

[b D
 OLP

K��

'I�D� K�b'I�D�

K
�

VL HVWH OurPLWH H[LVWH \ HV nQLWR�

6L OD IXQFLuRQ 'I � l b� 5 HV GHULYDEOH HQ l� | l� SXHGH GHnQLUVH OD IXQFLuRQ GHULYDGD VHJXQGD GH I �

R VLPSOHPHQWH GHULYDGD VHJXQGD GH I � GH IRUPD DQuDORJD D OD IXQFLuRQ GHULYDGD �SULPHUD��

6L N � 1� VH GHnQH LQGXFWLYDPHQWH OD GHULYDGD N�uHVLPD GH I HQ XQ SXQWR D� HVFULWD 'NI�D�� R ELHQ�
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(VWDV GHULYDGDV� VL H[LVWHQ� VH GHQRPLQDQ GHULYDGDV VXFHVLYDV R ELHQ GHULYDGDV GH RUGHQ VXSHULRU GH I �

6HD I �$ | 5 b� 5 XQD IXQFLuRQ GHULYDEOH HQ l | $� VL VX IXQFLuRQ GHULYDGD 'I HV FRQWLQXD HQ l�

VH GLFH HQWRQFHV TXH I HV FRQWLQXDPHQWH GHULYDEOH HQ l R ELHQ TXH HV GH FODVH &� HQ l� HVFULELuHQGRVH

I � &��l�� 'H IRUPD DQuDORJD� VL N � 1 VH GHnQHQ ODV IXQFLRQHV GH FODVH &N HQ l� VRQ IXQFLRQHV GHULYDEOHV

N YHFHV HQ XQ FRQMXQWR l \ FX\DV IXQFLRQHV GHULYDGDV VXFHVLYDV KDVWD HO RUGHQ N VRQ FRQWLQXDV HQ GLFKR
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FRQMXQWR� 6L I � &N�l� SDUD WRGR N � 1� VH GLFH HQWRQFHV TXH I HV XQD IXQFLuRQ LQnQLWDPHQWH �R

LQGHnQLGDPHQWH� GHULYDEOH R ELHQ GH FODVH &� \ VH HVFULEH I � &��l��
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�� /D IXQFLuRQ FRRUGHQDGD GH 5 HV LQnQLWDPHQWH GHULYDEOH HQ 5� FXPSOLuHQGRVH

'N[  �� SDUD WRGR N w ��

�� 7RGD IXQFLuRQ FRQVWDQWH UHDO w HV LQnQLWDPHQWH GHULYDEOH HQ 5 \ VH YHULnFD

'Nw  �� SDUD WRGR N � 1�

�� 7RGD IXQFLuRQ SRWHQFLDO GH H[SRQHQWH QDWXUDO [Q� Q � 1� HV LQnQLWDPHQWH GHULYDEOH HQ 5�

FXPSOLuHQGRVH�

'N[Q  Q�Qb �� c c c �Qb N � ��[QbN� VL N � Q�
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$QWHV GH HQWUDU HQ HO HVWXGLR GH ODV SURSLHGDGHV GH OD GHULYDGD� FXHVWLuRQ TXH VH DERUGD HQ ORV

DSDUWDGRV TXH VLJXHQ \ WDPELuHQ HQ HO SUuR[LPR FDSurWXOR� HV FRQYHQLHQWH HVWDEOHFHU OD UHODFLuRQ HQWUH

GRV SURSLHGDGHV PX\ LPSRUWDQWHV GH ODV IXQFLRQHV� OD GHULYDELOLGDG \ OD FRQWLQXLGDG� UHODFLuRQ TXH VH

HVWDEOHFH HQ OD SURSRVLFLuRQ TXH VLJXH�

������ 352326,&,u21� 6L I �$ | 5 b� 5 HV XQD IXQFLuRQ GHULYDEOH HQ D � $� HQWRQFHV I HV FRQWLQXD

HQ D� �(O UHFurSURFR QR HV FLHUWR� HVWR HV� OD FRQWLQXLGDG HV FRQGLFLuRQ QHFHVDULD SHUR QR VXnFLHQWH SDUD OD

GHULYDELOLGDG��
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6HD I �$ | 5 b� 5 GHULYDEOH HQ D � $� VH WUDWD GH HVWDEOHFHU VX FRQWLQXLGDG HQ GLFKR SXQWR� (Q
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q <D VH KD HVSHFLnFDGR HQ HO HQXQFLDGR GH OD SURSRVLFLuRQ DQWHULRU TXH� HQ JHQHUDO� HO UHFurSURFR QR HV

FLHUWR� HV GHFLU� XQD IXQFLuRQ I �$ | 5 b� 5 SXHGH VHU FRQWLQXD HQ D � $ \ QR VHU GHULYDEOH GLFKR

SXQWR� 3DUD YHUOR� EDVWD FRQVLGHUDU OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  M[M� SDUD WRGR [ � 5�

TXH HV FRQWLQXD HQ HO RULJHQ SHUR QR HV GHULYDEOH HQ HVH SXQWR �YuHDVH HO HMHPSOR �������

q $Vur SXHV� OD GHULYDELOLGDG GH XQD IXQFLuRQ DaQDGH XQD LQIRUPDFLuRQ DGLFLRQDO D OD DSRUWDGD SRU VX

FRQWLQXLGDG� FRUUHVSRQGH D OD LGHD GH XQD IXQFLuRQ ?ELHQ HQOD]DGD \ FRQ VXDYLGDG� HQ ORV SXQWRV HQ

TXH VH FXPSOD GLFKD SURSLHGDG �FDPSR GH GHULYDELOLGDG�� *HRPuHWULFDPHQWH LQGLFD OD H[LVWHQFLD GH

OD UHFWD WDQJHQWH D OD JUuDnFD GH OD IXQFLuRQ HQ HO SXQWR�

q &RPR FRQVHFXHQFLD LQPHGLDWD GH OD SURSRVLFLuRQ DQWHULRU� SDUD FXDOTXLHU N � 1� SXHGH DnUPDUVH TXH

VH WLHQH OD FDGHQD GH LQFOXVLRQHV�
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$VL SXHV� VH WLHQH I � &N�l� VL OD IXQFLuRQ GHULYDGD N�uHVLPD 'NI H[LVWH \ HV FRQWLQXD HQ l� SXHVWR

TXH HQWRQFHV WDPELuHQ OR HV FXDOTXLHU RWUD GHULYDGD VXFHVLYD GH RUGHQ LQIHULRU D N�
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q 6HD I �$ | & b� 5 XQD IXQFLuRQ UHDO GH GRV YDULDEOHV UHDOHV� VH GHnQHQ ODV GHULYDGDV SDUFLDOHV GH I

HQ XQ SXQWR �[�� \�� � $� PHGLDQWH�
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HVWR HV� VRQ ODV GHULYDGDV GH ODV IXQFLRQHV UHDOHV GH XQD YDULDEOH I� � \�� \ I�[�� � TXH VH GHnQLHURQ

HQ HO DSDUWDGR ����

q 6H GLFH TXH OD IXQFLuRQ I �$ | & b� 5 HV GHULYDEOH HQ XQ SXQWR VL H[LVWHQ ODV GRV GHULYDGDV

SDUFLDOHV GH I HQ GLFKR SXQWR� $O VHU ODV GHULYDGDV SDUFLDOHV GH I GHULYDGDV GH IXQFLRQHV UHDOHV GH

XQD YDULDEOH� SXHGHQ FRQVLGHUDUVH VXV IXQFLRQHV GHULYDGDV UHVSHFWLYDV� TXH VH GHQRPLQDQ IXQFLRQHV

GHULYDGDV SDUFLDOHV GH I \ VH GHVLJQDQ PHGLDQWH '�I \ '�I � UHVSHFWLYDPHQWH �WDPELuHQ HV KDELWXDO

OD QRWDFLuRQ '[I�'\I � UHVSHFWLYDPHQWH��

q /D LQWHUSUHWDFLuRQ JHRPuHWULFD GH ODV GHULYDGDV SDUFLDOHV GH XQD IXQFLuRQ I �$ | & b� 5 HQ XQ SXQWR

�[�� \�� � $ HV VHQFLOOD� VRQ ODV SHQGLHQWHV GH ODV UHFWDV WDQJHQWHV D ODV FXUYDV X  I�[� \��� X  

I�[�� \� TXH VH REWLHQHQ VREUH OD VXSHUnFLH X  I�[� \�� PDQWHQLHQGR FRQVWDQWH \  \� R ELHQ [  [��

UHVSHFWLYDPHQWH �YuHDVH OD nJXUD �����
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(O REMHWLYR GH HVWH DSDUWDGR HV HVWXGLDU OD UHODFLuRQ HQWUH OD GHULYDGD \ ODV RSHUDFLRQHV FRQ IXQFLRQHV�

FRQ XQD GREOH nQDOLGDG� SRU XQ ODGR REWHQHU XQRV FULWHULRV TXH SHUPLWDQ VDEHU GH DQWHPDQR VL XQD

IXQFLuRQ HV GHULYDEOH R QR� D SDUWLU GH OD SURSLD GHnQLFLuRQ GH OD IXQFLuRQ� SRU RWUR� HVWDEOHFHU XQDV

UHJODV TXH SHUPLWDQ REWHQHU OD GHULYDGD GH XQD IXQFLuRQ� XQD YH] VH KD\D GHWHUPLQDGR VX GHULYDELOLGDG�

3DUWLHQGR GH LJXDOGDGHV ?SXQWR D SXQWR�� VH REWHQGUuDQ H[SUHVLRQHV GH ODV IXQFLRQHV GHULYDGDV� TXH VRQ

ODV GH PD\RU LQWHUuHV�
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� J HVWuD GHnQLGD HQ XQ HQWRUQR GHO SXQWR D�

����� &252/$5,2� 6HDQ I �$ | 5 b� 5 \ J�% | 5 b� 5 GRV IXQFLRQHV UHDOHV� GHULYDEOHV

UHVSHFWLYDPHQWH HQ ORV FRQMXQWRV l� | $ \ l� | %� VH FXPSOHQ HQWRQFHV ODV SURSLHGDGHV VLJXLHQWHV�

�� /D IXQFLuRQ VXPD I � J HV GHULYDEOH HQ HO FRQMXQWR l� ? l�� YHULnFuDQGRVH

'�I � J��[�  'I�[� �'J�[�� SDUD WRGR [ � l� ?l��
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SURSLHGDGHV�
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6H SURSRQH FRPR HMHUFLFLR�
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q $ SDUWLU GH OD SURSRVLFLuRQ DQWHULRU \ GH ������ VH GHGXFH LQPHGLDWDPHQWH TXH FXDOTXLHU IXQFLuRQ

SROLQuRPLFD 3Q�5 b� 5 GHnQLGD SRU

3
Q
�[�  D

Q
[Q � D

Qb�[
Qb� � c c c� D�[� D�� DM � 5� �� � M � Q�� DQ � ��

HV GHULYDEOH HQ 5� FXPSOLuHQGRVH�

'3Q�[�  QDQ[
Qb� � �Qb ��DQb�[

Qb� � c c c� �D�[� D��

6H REVHUYD TXH OD IXQFLuRQ GHULYDGD '3Q HV WDPELuHQ XQD IXQFLuRQ SROLQuRPLFD� FRQWurQXD \ GHULYDEOH

HQ 5� (Q GHnQLWLYD� SXHGH DnUPDUVH TXH WRGD IXQFLuRQ SROLQuRPLFD HV LQnQLWDPHQWH GHULYDEOH HQ 5 \
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��� D� &DOFXODU ORV SXQWRV GH OD FXUYD SODQD GHnQLGD SRU OD HFXDFLuRQ \  �[� � �[� b ��[� � ��� HQ
ORV FXDOHV OD WDQJHQWH D OD FXUYD HV SDUDOHOD DO HMH GH DEVFLVDV�

E� &DOFXODU� VL H[LVWHQ� OD HFXDFLuRQ GH OD UHFWD WDQJHQWH \ GH OD UHFWD QRUPDO D OD FXUYD GH HFXDFLuRQ

\  �
S
[b �� HQ HO SXQWR ��� ���

F� &DOFXODU ORV SXQWRV GH OD FXUYD SODQD GHnQLGD SRU OD HFXDFLuRQ \  [b �
[
� HQ ORV TXH OD UHFWD WDQJHQWH

D GLFKD FXUYD HV SDUDOHOD D OD UHFWD �[b \  ��

G� 'HWHUPLQDU ORV SXQWRV GH OD FXUYD SODQD GHnQLGD SRU OD HFXDFLuRQ \  �[ � ���� HQ ORV TXH OD UHFWD

WDQJHQWH D OD FXUYD SDVD SRU HO RULJHQ GH FRRUGHQDGDV�

H� &DOFXODU OD HFXDFLuRQ GH OD UHFWD WDQJHQWH D OD FXUYD GH HFXDFLuRQ \  DUFVHQ
[b �
�
� HQ HO SXQWR HQ

TXH GLFKD FXUYD FRUWD DO HMH GH DEVFLVDV�

I � 'HWHUPLQDU OD SDUuDEROD GH HFXDFLuRQ \�  D[� E TXH HV WDQJHQWH D OD ELVHFWUL] GHO SULPHU FXDGUDQWH

HQ HO SXQWR ��� ���

��� &DOFXODU ODV IXQFLRQHV GHULYDGDV GH ODV VLJXLHQWHV IXQFLRQHV�
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��� 3UXuHEHVH TXH HQ OD SDUuDEROD GH HFXDFLuRQ \  $[� � %[ � &� OD FXHUGD TXH XQH ORV SXQWRV GH

DEVFLVD [  D \ [  E� HV SDUDOHOD D OD UHFWD WDQJHQWH D OD SDUuDEROD HQ HO SXQWR GH DEVFLVD [  
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�
�

��� 3UREDU TXH ODV IXQFLRQHV VLJXLHQWHV VDWLVIDFHQ� HQ FDGD FDVR� OD HFXDFLuRQ �GLIHUHQFLDO� TXH VH LQGLFD�
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GHWHUPLQDU ORV YDORUHV GH ORV SDUuDPHWURV

D� E� F � 5 SDUD TXH GLFKD IXQFLuRQ VHD GRV YHFHV GHULYDEOH HQ HO SXQWR [�  �� 2EWHQHU HQ HVH FDVR OD

GHULYDGD VHJXQGD GH I �

��� &DOFXODU OD GHULYDGD N�uHVLPD GH ODV IXQFLRQHV VLJXLHQWHV�
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��� 6H FRQVLGHUD OD IXQFLuRQ ) �$ | 5 b� 5 GHnQLGD SRU ) �[�  ORJ
I�[� J�[�� SDUD WRGR [ � $�

VLHQGR I \ J IXQFLRQHV GHULYDEOHV HQ 5� WDOHV TXH I�[�� J�[� ! �� SDUD WRGR [ � 5� &DOFXODU OD GHULYDGD
GH OD IXQFLuRQ ) � DSOLFDQGR OD UHJOD GH OD FDGHQD�

��� D� 6H WUDWD GH HVWXGLDU OD UHODFLuRQ HQWUH GHULYDELOLGDG \ VLPHWUurD SDU GH XQD IXQFLuRQ� HQ FRQFUHWR�

VH WUDWD GH SUREDU TXH VL I �$ b� 5 WLHQH VLPHWUurD SDU� HQWRQFHV VX GHULYDGD 'I WLHQH VLPHWUurD LPSDU�

5HFurSURFDPHQWH� SUREDU TXH VL I WLHQH VLPHWUurD LPSDU� HQWRQFHV VX GHULYDGD 'I WLHQH VLPHWUurD SDU�

E� 3UREDU TXH VL I �$ b� 5 HV XQD IXQFLuRQ SHULuRGLFD \ GHULYDEOH� VX IXQFLuRQ GHULYDGD 'I WDPELuHQ HV

SHULuRGLFD�

��� 6HD I �5 b� 5 XQD IXQFLuRQ UHDO GHULYDEOH HQ 5 \ WDO TXH 'I�[�  I�[�� SDUD WRGR [ � 5 \ WDO
TXH I���  �� 3UREDU TXH HQWRQFHV VH FXPSOHQ ODV SURSLHGDGHV VLJXLHQWHV�

�� I�[�� �� SDUD WRGR [ � 5� �VXJHUHQFLD� YHU TXH HO SURGXFWR I�[�I�b[� HV FRQVWDQWH� GHULYuDQGROR��

�� I�b[�  
�

I�[�
� SDUD WRGR [ � 5�

�� QR SXHGH KDEHU GRV IXQFLRQHV GLVWLQWDV FXPSOLHQGR ODV FRQGLFLRQHV HQXQFLDGDV� �VXJHUHQFLD�

VXSuRQJDVH TXH H[LVWH RWUD IXQFLuRQ J TXH FXPSOH ODV PLVPDV FRQGLFLRQHV \ GHUurYHVH HO FRFLHQWH I J��

�� I�[� ! �� SDUD WRGR [ � 5�

�� I�[ � \�  I�[�I�\�� SDUD WRGR [� \ � 5� �VXJHUHQFLD� SUREDU TXH SDUD \ nMR� OD IXQFLuRQ


�[�  
I�[� \�

I�[�
HV FRQVWDQWH \ GHWHUPLQDU OD FRQVWDQWH��

�� OLP
[���

I�[�  ��� �VXJHUHQFLD� FRQVLGHUDU OD VXFHVLuRQ ��Q�� �� \ YHU TXH I��Q�� ����

�� OLP
[�b�

I�[�  ��

�(Q HVWH HMHUFLFLR VH PXHVWUD XQD IRUPD D[LRPuDWLFD GH GHnQLU OD IXQFLuRQ H[SRQHQFLDO UHDO� D SDUWLU GH

SRFRV D[LRPDV� SHUR GH JUDQ SRWHQFLD��



�� *XurD GH UHIHUHQFLDV ELEOLRJUuDnFDV� ���

��� 6HDQ I� J�5 b� 5 GRV IXQFLRQHV UHDOHV GHULYDEOHV HQ 5� WDOHV TXH 'I  J� 'J  bI � I���  � \
J���  �� 3UREDU TXH VH FXPSOHQ ODV SURSLHGDGHV VLJXLHQWHV

�� I�[�� � J�[��  �� SDUD WRGR [ � 5� �VXJHUHQFLD� GHULYDU HO SULPHU PLHPEUR��

�� QR SXHGH KDEHU RWUR SDU GH IXQFLRQHV GLVWLQWDV TXH FXPSOHQ HVWDV SURSLHGDGHV�

�� I WLHQH VLPHWUurD LPSDU \ J WLHQH VLPHWUurD SDU�

�� I�[� \�  I�[�J�\� � J�[�I�\�� J�[� \�  J�[�J�\�b I�[�I�\� SDUD WRGR [� \ � 5�

�(Q HVWH HMHUFLFLR VH PXHVWUD XQD IRUPD D[LRPuDWLFD GH GHnQLU ODV IXQFLRQHV WULJRQRPuHWULFDV VHQ \ FRV D

SDUWLU GH SRFRV D[LRPDV� SHUR GH JUDQ SRWHQFLD��

��� &DOFXODU DSUR[LPDGDPHQWH� D�
�
S
���� E� OQ ������ F� VHQ ��R��� G�

�
S
���

��� 'HWHUPLQDU HO VXEFRQMXQWR GH 5 HQ HO FXDO SXHGH DSUR[LPDUVH �
S
[ SRU �

S
[� � FRQ XQ HUURU PHQRU

TXH ������

��� $ SDUWLU GH OD OH\ GH 2KP ,  
9

5
� SUREDU TXH XQD SHTXHaQD YDULDFLuRQ HQ OD LQWHQVLGDG GH FRUULHQWH

�,� GHELGD D XQD SHTXHaQD YDULDFLuRQ GH OD UHVLVWHQFLD �5� SXHGH DSUR[LPDUVH PHGLDQWH c, 
 b,
c5

5
�

��� /D UHVLVWHQFLD HOuHFWULFD 5 GH XQ DODPEUH HV LQYHUVDPHQWH SURSRUFLRQDO DO FXDGUDGR GH VX UDGLR U�

(VWLPDU HO SRUFHQWDMH GH HUURU HQ OD PHGLGD GH 5 VL HQ HO UDGLR VH FRPHWH XQ HUURU PuD[LPR GHO � SRU

FLHQWR�

��� 'HPRVWUDU TXH XQ HUURU UHODWLYR GHO �� HQ OD GHWHUPLQDFLuRQ GH OD ORQJLWXG GHO UDGLR� SURGXFH XQ

HUURU UHODWLYR DSUR[LPDGR GHO �� HQ HO FuDOFXOR GHO uDUHD GHO FurUFXOR \ GH OD VXSHUnFLH GH OD HVIHUD�

��� 3UREDU TXH OD HFXDFLuRQ �[�\b \� ��[� ��  � GHnQH HQ XQ HQWRUQR GHO SXQWR ��� �� XQD IXQFLuRQ

LPSOurFLWD GHULYDEOH I WDO TXH I���  �� &DOFXODU 'I���� OD IXQFLuRQ GHULYDGD 'I \ REWHQHU OD HFXDFLuRQ

GH OD UHFWD WDQJHQWH D OD FXUYD SODQD GHnQLGD SRU OD HFXDFLuRQ GDGD HQ HO SXQWR ��� ���

��� 'HPRVWUDU TXH D SDUWLU GH OD HFXDFLuRQ H[ b �[\ � \� b �  �� SXHGH GHnQLUVH LPSOurFLWDPHQWH HQ
XQ HQWRUQR GHO SXQWR ��� �� XQD IXQFLuRQ GHULYDEOH I WDO TXH I���  �� &DOFXODU 'I��� \ ODV GHULYDGDV

'I \ '�I �

��� 3UREDU TXH OD HFXDFLuRQ �[� b \� � �[\ b �[  � GHnQH HQ XQ HQWRUQR GHO SXQWR ���b�� XQD
IXQFLuRQ LPSOurFLWD GHULYDEOH J WDO TXH J�b��  �� &DOFXODU 'J�b�� \ ODV GHULYDGDV 'J \ '�J�

��� *8u,$ '( 5()(5(1&,$6 %,%/,2*5u$),&$6�

>$S@ $32672/� 7�0� $QuDOLVLV 0DWHPuDWLFR�

(Q HO FDSurWXOR � GH HVWH WH[WR VH SXHGHQ HQFRQWUDU� D JUDQGHV UDVJRV� ORV FRQFHSWRV TXH KDQ VLGR

WUDWDGRV HQ HO FDSurWXOR SUHFHGHQWH� DuXQ FXDQGR VX GHVDUUROOR DOOur HV PXFKR PuDV FRQFLVR \ VH HFKDQ

GH PHQRV FXHVWLRQHV GH LQWHUuHV FRPR OD GHULYDFLuRQ GH ODV IXQFLRQHV HOHPHQWDOHV \ HMHPSORV TXH LOXVWUHQ

ORV FRQFHSWRV H[SXHVWRV� $O nQDO GH GLFKR FDSurWXOR VH WUDWD OD GHULYDFLuRQ GH IXQFLRQHV YHFWRULDOHV \ GH



��� �� 'HULYDFLuRQ GH IXQFLRQHV�

IXQFLRQHV FRPSOHMDV�

>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57� ,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�

(O FRQWHQLGR GH QXHVWUR FDSurWXOR � VH FRUUHVSRQGH EuDVLFDPHQWH FRQ OD SULPHUD SDUWH GHO FDSurWXOR �

�?'LIHUHQFLDFLuRQ��� (V GH JUDQ LQWHUuHV OD LQWURGXFFLuRQ KLVWuRULFD TXH ORV DXWRUHV SUHVHQWDQ DO SULQFLSLR

GHO FDSurWXOR VREUH HO FRQFHSWR GH GHULYDGD \ GHO &uDOFXOR GLIHUHQFLDO H LQWHJUDO� HO GHVDUUROOR \ VHFXHQFLD

GH ORV FRQFHSWRV TXH VH LQFOX\HQ VRQ PX\ VLPLODUHV D ORV TXH KHPRV YLVWR DTXur� DXQ FXDQGR QR VH LQFOX\H

OD GHULYDFLuRQ GH ODV IXQFLRQHV HOHPHQWDOHV \ VH HFKD GH PHQRV XQD UHIHUHQFLD PuDV DPSOLD D OD GLIHUHQFLDO

GH XQD IXQFLuRQ�

>)H@ )(55(5� -� \ )� 38(57$� &tDOFXO 'LIHUHQFLDO�

'H HVWH WH[WR QRV LQWHUHVD UHFRPHQGDU HVSHFLDOPHQWH OD OHFWXUD GHO WHPD ��� GHGLFDGR D ODV IXQFLRQHV

LPSOurFLWDV� 6H LQLFLD HO WHPD FRQ OD GHnQLFLuRQ GH IXQFLuRQ GHnQLGD LPSOurFLWDPHQWH� TXH VH LOXVWUD FRQ

QXPHURVRV HMHPSORV PX\ ELHQ VHOHFFLRQDGRV \ D FRQWLQXDFLuRQ VH GHVDUUROOD HO WHPD HQ HO PDUFR GH

ODV IXQFLRQHV YHFWRULDOHV GH GLYHUVDV YDULDEOHV� 6H OOHYD D FDER DVLPLVPR XQ HVWXGLR GHO FRQFHSWR GH

GHSHQGHQFLD IXQFLRQDO \ VX FDUDFWHUL]DFLuRQ�

>/L@ /,1u(6� (� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

$O LJXDO TXH HQ WHPDV DQWHULRUHV� uHVWD HV XQD GH ODV UHIHUHQFLDV PuDV FRPSOHWDV \ FX\D OHFWXUD UHVXOWD

PuDV UHFRPHQGDEOH� /D GHULYDFLuRQ GH IXQFLRQHV VH WUDWD HQ HO FDSurWXOR ��� HQ HO FXDO VH OOHYD D FDER XQD

LQWURGXFFLuRQ DO WHPD D SDUWLU GH UD]RQDPLHQWRV JHRPuHWULFRV� HVWR HV� GHO SUREOHPD GH OD UHFWD WDQJHQWH

D XQD FXUYD SODQD HQ XQ SXQWR� D FRQWLQXDFLuRQ VH GLVFXWH OD GHULYDELOLGDG GH XQD IXQFLuRQ� ODV GHULYDGDV

ODWHUDOHV \ OD GHULYDGD LQnQLWD� 6H HVWXGLDQ OXHJR ODV UHJODV GH FuDOFXOR GH GHULYDGDV� OD GHULYDELOLGDG

GH OD IXQFLuRQ LQYHUVD \ ODV GHULYDGDV GH ODV IXQFLRQHV HOHPHQWDOHV� (O HVTXHPD GH GHVDUUROOR HV� SXHV�

EDVWDQWH VLPLODU DO TXH KHPRV XWLOL]DGR DTXur HQ HO FDSurWXOR SUHFHGHQWH� VH LQFOX\HQ RWUDV FXHVWLRQHV TXH

QRVRWURV WUDWDUHPRV PuDV DGHODQWH� WDOHV FRPR ORV H[WUHPRV ORFDOHV \ HO FULWHULR GH PRQRWRQurD� &RQWLHQH

XQD H[FHOHQWH FROHFFLuRQ GH HMHUFLFLRV SURSXHVWRV�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

(Q OD SULPHUD SDUWH GHO FDSurWXOR ,9 GH HVWH WH[WR VH WUDWD OD GHULYDGD GH IXQFLRQHV UHDOHV GH YDULDEOH UHDO

\ D FRQWLQXDFLuRQ VH LQWURGXFH HO FRQFHSWR GH GLIHUHQFLDO GH XQD IXQFLuRQ \ VH GLVFXWHQ VXV SURSLHGDGHV�

/DV GHULYDGDV GH ODV IXQFLRQHV HOHPHQWDOHV VH GHVDUUROODQ FRPR HMHPSORV� 6H FRPSOHWD HO FDSurWXOR FRQ ODV

IuRUPXODV GH GHULYDFLuRQ� UHJOD GH OD FDGHQD \ GHULYDGD GH OD IXQFLuRQ LQYHUVD� 7LHQH XQD EXHQD FROHFFLuRQ

GH HMHUFLFLRV SURSXHVWRV� 6H UHFRPLHQGD HVSHFLDOPHQWH VX OHFWXUD� SRU FXDQWR uHVWD HV PX\ DJUDGDEOH \

WLHQH OD YLUWXG GH H[SRQHU ODV LGHDV GH IRUPD PX\ FODUD�

>6SY@ 63,9$.� 0� &DOFXOXV�

'H WRGRV ORV WH[WRV TXH VH FRPHQWDQ HQ HVWD *XurD GH 5HIHUHQFLDV� HVWH H[FHOHQWH WH[WR HV HO TXH WUDWD OD

GHULYDGD FRQ PuDV GHWDOOH� H[WHQVLuRQ \ SURIXVLuRQ GH FRPHQWDULRV LOXVWUDWLYRV� GHGLFD D HOOR ORV FDSurWXORV

�� �� \ SDUWH GHO ��� (O FDSurWXOR � VH GHGLFD D GHnQLU HO FRQFHSWR GH GHULYDGD FRQ XQD LQWURGXFFLuRQ

GH WLSR JHRPuHWULFR TXH MXVWLnFD OD GHnQLFLuRQ GH GHULYDGD GH XQD IXQFLuRQ HQ XQ SXQWR� D FRQWLQXDFLuRQ

VH UHDOL]D XQD LQWHUSUHWDFLuRQ IurVLFD GH OD GHULYDGD UHODFLRQuDQGROD FRQ HO FRQFHSWR IurVLFR GH ?YHORFLGDG

LQVWDQWuDQHD� GH XQD SDUWurFXOD� (V LQWHUHVDQWH OD OHFWXUD GH OD MXVWLnFDFLuRQ GH OD QRWDFLuRQ FOuDVLFD GH OD

GHULYDGD �
GI�[�

G[
�� TXH VH FRPSOHPHQWD FRQ HMHPSORV LOXVWUDWLYRV� (O FDSurWXOR �� WUDWD GH ODV IuRUPXODV

GH GHULYDFLuRQ \� FRQ HVSHFLDO GHWDOOH� OD UHJOD GH OD FDGHQD SDUD GHULYDFLuRQ GH IXQFLRQHV FRPSXHVWDV�

(O FDSurWXOR �� FRQWLHQH HO HVWXGLR GH OD GHULYDELOLGDG GH OD IXQFLuRQ LQYHUVD� 6H UHFRPLHQGD XQD OHFWXUD

DWHQWD GH HVWRV FDSurWXORV� OHFWXUD TXH FRPR VLHPSUH HV PX\ DPHQD� DVur FRPR DERUGDU OD UHVROXFLuRQ GH

ORV HMHUFLFLRV TXH FRQWLHQHQ� WRGRV HOORV PX\ ELHQ VHOHFFLRQDGRV \ TXH FRPSOHPHQWDQ ORV FRQFHSWRV TXH

VH KDQ GHVDUUROODGR�
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(Q HVWH FDSurWXOR VH GHVDUUROODQ ODV SURSLHGDGHV IXQGDPHQWDOHV GH ODV IXQFLRQHV GHULYDEOHV HQ XQ

LQWHUYDOR GH 5� 6H HPSLH]D FRQ ORV H[WUHPRV GH XQD IXQFLuRQ �DSDUWDGR ����� HVWDEOHFLHQGR XQD FRQGLFLRQ

QHFHVDULD D SDUWLU GH OD GHULYDGD \ FRPSOHWDQGR FRQ XQD FRQGLFLuRQ VXnFLHQWH� XQD YH] YLVWR HO WHRUHPD

GHO YDORU PHGLR� (Q HO DSDUWDGR ��� VH HVWXGLDQ ORV WHRUHPDV GHO YDORU PHGLR GH /DJUDQJH \ GH &DXFK\� HO

SULPHUR �FRQRFLGR WDPELuHQ FRPR IuRUPXOD GHO LQFUHPHQWR nQLWR�� HVWDEOHFH OD UHODFLuRQ HQWUH OD YDULDFLuRQ

GH XQD IXQFLuRQ GHULYDEOH HQ XQ LQWHUYDOR FRQ OD GHULYDGD HQ XQ SXQWR LQWHULRU GHO PLVPR \ HV XQR GH

ORV WHRUHPDV PuDV LPSRUWDQWHV GHO &uDOFXOR 'LIHUHQFLDO� HO VHJXQGR HV XQD JHQHUDOL]DFLuRQ GHO WHRUHPD GH

/DJUDQJH� PRWLYR SRU HO FXDO VH OH FRQRFH WDPELuHQ FRPR WHRUHPD GHO YDORU PHGLR JHQHUDOL]DGR�

(Q HO DSDUWDGR ��� VH WUDWD XQR GH ORV WHRUHPDV PuDV FRQRFLGRV GHO &uDOFXOR 'LIHUHQFLDO� OD UHJOD GH

/
+ARSLWDO SDUD FDOFXODU OurPLWHV GH LQGHWHUPLQDFLRQHV HQ ODV FXDOHV LQWHUYLHQHQ IXQFLRQHV GHULYDEOHV�

(Q HO DSDUWDGR ��� VH GHVDUUROOD XQ WHPD PX\ LPSRUWDQWH� OD DSUR[LPDFLuRQ ORFDO GH XQD IXQFLuRQ

GHULYDEOH PHGLDQWH XQD IXQFLuRQ SROLQuRPLFD� FRQRFLGD FRPR IuRUPXOD GH 7D\ORU� VH WUDWD VLQ GXGD GH

XQD GH ODV FXHVWLRQHV PuDV LPSRUWDQWHV GHO $QuDOLVLV 0DWHPuDWLFR \ VH YHUuD FuRPR� D SDUWLU GH HVWD

DSUR[LPDFLuRQ� SXHGHQ HVWXGLDUVH SURSLHGDGHV ORFDOHV GH ODV IXQFLRQHV \ DSOLFDUVH DO FuDOFXOR GH OurPLWHV GH

LQGHWHUPLQDFLRQHV�

(Q HO DSDUWDGR ��� VH HVWXGLD OD GHULYDELOLGDG GH ODV IXQFLRQHV GHnQLGDV FRPR OurPLWH GH XQD VXFHVLuRQ

GH IXQFLRQHV GHULYDEOHV \ GH ODV IXQFLRQHV GHnQLGDV FRPR VXPD GH XQD VHULH GH IXQFLRQHV GHULYDEOHV� VH

HVWXGLD HQ SDUWLFXODU OD GHULYDELOLGDG GH ODV IXQFLRQHV GHnQLGDV SRU VHULHV GH SRWHQFLDV� HO DSDUWDGR VH

FRPSOHWD FRQ HO HVWXGLR GHO GHVDUUROOR GH XQD IXQFLuRQ HQ VHULH GH SRWHQFLDV HQ HO HQWRUQR GH XQ SXQWR�

3RU uXOWLPR� HQ HO DSDUWDGR ��� VH HVWXGLDQ DOJXQDV DSOLFDFLRQHV GHO &uDOFXOR 'LIHUHQFLDO GH LQWHUuHV HQ HO

uDPELWR GH OD ,QJHQLHUurD� DOJXQD GH ODV FXDOHV VHD \D SRVLEOHPHQWH FRQRFLGD� FRQFUHWDPHQWH� VH WUDWDQ

DOJXQDV DSOLFDFLRQHV JHRPuHWULFDV �HVWXGLR ORFDO GH FXUYDV SODQDV� \ DOJXQDV DSOLFDFLRQHV IurVLFDV \ WuHFQLFDV

�FLQHPuDWLFD� GLQuDPLFD GH oXLGRV� GLQuDPLFD GH SREODFLRQHV��



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

��� (;75(026 '( 81$ )81&,u21 (1 81 ,17(59$/2�

(Q HO HVWXGLR GH ODV SURSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV� HO FDVR TXH HQ OD SUuDFWLFD WLHQH PD\RU

LQWHUuHV HV DTXHO HQ TXH OD IXQFLuRQ HVWuD GHnQLGD HQ XQ LQWHUYDOR FHUUDGR GH 5 \ HV GHULYDEOH HQ HO DELHUWR

FRUUHVSRQGLHQWH� (Q HVWH FDSurWXOR QRV FHaQLUHPRV D HVWH FDVR� VLHQGR HYLGHQWH FXDOTXLHU JHQHUDOL]DFLuRQ

GHO PLVPR�

)LJXUD ���� ,OXVWUDFLuRQ GH XQ PuD[LPR ORFDO GH XQD IXQFLuRQ�

����� '(),1,&,u21� �([WUHPRV DEVROXWRV GH XQD IXQFLuRQ�� 6HD , XQ LQWHUYDOR GH 5 \ VHD I � , b� 5

XQD IXQFLuRQ UHDO GH XQD YDULDEOH GHnQLGD HQ HVH LQWHUYDOR� 6H GHQRPLQDQ PuD[LPR DEVROXWR GH I HQ , \

PurQLPR DEVROXWR GH I HQ , ORV QuXPHURV UHDOHV 0 \ P� VL H[LVWHQ� GHnQLGRV UHVSHFWLYDPHQWH SRU

0  VXSII�[�� SDUD WRGR [ � ,J� \ P  LQIII�[�� SDUD WRGR [ � ,J�

(Q YLUWXG GH VX GHnQLFLuRQ� HO PuD[LPR DEVROXWR \ HO PurQLPR DEVROXWR GH I � VL H[LVWHQ� VRQ uXQLFRV� 6L

VH FXPSOH 0  I�[�� SDUD XQ [� � , � VH GLFH TXH HO PuD[LPR DEVROXWR GH I VH DOFDQ]D HQ HVH SXQWR�

HYLGHQWHPHQWH� SXHGH H[LVWLU PuDV GH XQ SXQWR GHO LQWHUYDOR HQ HO FXDO HVWR VXFHGD� 9DOH XQD FRQVLGHUDFLuRQ

DQuDORJD SDUD HO PurQLPR DEVROXWR GH I �

(O PuD[LPR \ HO PurQLPR DEVROXWRV GH XQD IXQFLuRQ I � >D� E@ b� 5 VH GHQRPLQDQ GH PRGR JHQHUDO

H[WUHPRV DEVROXWRV GH OD PLVPD HQ HO LQWHUYDOR FRQVLGHUDGR� 2EVuHUYHVH TXH VL I � , b� 5 WLHQH PuD[LPR

DEVROXWR� HO FRQMXQWR I�,� KD GH VHU XQ VXEFRQMXQWR GH 5 DFRWDGR VXSHULRUPHQWH GH 5� DQuDORJDPHQWH�

VL I WLHQH PurQLPR DEVROXWR� HO FRQMXQWR I�,� KD GH VHU XQ VXEFRQMXQWR GH 5 DFRWDGR LQIHULRUPHQWH \ VL

I WLHQH DPERV H[WUHPRV DEVROXWRV� HQWRQFHV HO FRQMXQWR I�,� KD GH VHU QHFHVDULDPHQWH XQ VXEFRQMXQWR

DFRWDGR GH 5�

����� '(),1,&,u21� �([WUHPRV ORFDOHV R UHODWLYRV GH XQD IXQFLuRQ�� 6HD I � , | 5 b� 5 XQD IXQFLuRQ

UHDO GH XQD YDULDEOH� GHnQLGD HQ XQ LQWHUYDOR , GH 5�



��� ([WUHPRV GH XQD IXQFLuRQ� ���

q 6H GLFH TXH I WLHQH XQ PuD[LPR ORFDO R UHODWLYR HQ XQ SXQWR [� � , � VL H[LVWH XQ U ! � WDO

TXH I�[�� w I�[� SDUD WRGR [ � %�[�� U� ? , �YuHDVH OD nJXUD ����� 6L VH FXPSOH I�[�� !

I�[� SDUD WRGR [ � %e�[�� U� ? , � HQWRQFHV HO PuD[LPR ORFDO VH GLFH TXH HV HVWULFWR�

q 'H PRGR DQuDORJR� VH GLFH TXH I � , | 5 b� 5 WLHQH XQ PurQLPR ORFDO R UHODWLYR HQ XQ SXQWR

[� � , � VL H[LVWH XQ U ! � WDO TXH I�[�� � I�[� SDUD WRGR [ � %�[�� U� ? , � VL VH FXPSOH

I�[�� � I�[� SDUD WRGR [ � %e�[�� U� ? , � HQWRQFHV HO PurQLPR ORFDO VH GLFH TXH HV HVWULFWR�

q 'H XQ PRGR JHQHUDO� ORV PuD[LPRV \ ORV PurQLPRV ORFDOHV GH I HQ XQ LQWHUYDOR , VH GHQRPLQDQ

H[WUHPRV ORFDOHV R UHODWLYRV GH OD IXQFLuRQ� UHVSHFWR GH GLFKR LQWHUYDOR� 3RU RWUD SDUWH� HV HYLGHQWH

TXH ORV H[WUHPRV DEVROXWRV GH XQD IXQFLuRQ� VL H[LVWHQ� VRQ WDPELuHQ H[WUHPRV ORFDOHV� SHUR QR D OD

LQYHUVD�

����� (-(03/2�

�� /D IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  M[M DOFDQ]D VX PurQLPR DEVROXWR HQ HO RULJHQ \ QR WLHQH

PuD[LPR DEVROXWR� D PHQRV TXH VX GRPLQLR VH UHVWULQMD D XQ VXEFRQMXQWR DFRWDGR GH 5 �YuHDVH OD

nJXUD ����D���

�� /D IXQFLuRQ I � @�� �@ b� 5� GHnQLGD SRU I�[�  [� WLHQH PuD[LPR DEVROXWR 0  � TXH VH DOFDQ]D HQ

HO SXQWR [�  �� QR WLHQH PurQLPR DEVROXWR \ WDPSRFR WLHQH QLQJuXQ PurQLPR UHODWLYR �YuHDVH OD nJXUD

����E���

�� /D IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  [�� QR WLHQH H[WUHPRV DEVROXWRV QL H[WUHPRV UHODWLYRV

�YuHDVH OD nJXUD ����F���

�� /D IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  FRV[ WLHQH PuD[LPRV UHODWLYRV HQ ORV SXQWRV [Q  �Q{� Q �

=� HQ ORV FXDOHV VH DOFDQ]D HO PuD[LPR DEVROXWR GH OD IXQFLuRQ 0  �� WLHQH WDPELuHQ PurQLPRV UHODWLYRV

HQ ORV SXQWRV [P  ��P� ��{�P � =� HQ ORV FXDOHV VH DOFDQ]D HO PurQLPR DEVROXWR GH I � P  b��

�� /DV IXQFLRQHV H[SRQHQFLDO UHDO �H[S� \ ORJDULWPR QHSHULDQR �OQ� FDUHFHQ GH H[WUHPRV DEVROXWRV \ GH

H[WUHPRV UHODWLYRV HQ VXV UHVSHFWLYRV GRPLQLRV� 5 \ 5�� �

����� '(),1,&,u21� �3XQWR FUurWLFR GH XQD IXQFLuRQ GHULYDEOH�� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ

GHULYDEOH HQ @D� E> � VH GHQRPLQD SXQWR FUurWLFR GH I WRGR SXQWR [� �@D� E> WDO TXH 'I�[��  ��

����� 352326,&,u21� �&RQGLFLuRQ QHFHVDULD GH H[WUHPR UHODWLYR�� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ

GHULYDEOH HQ @D� E>� WRGR H[WUHPR ORFDO GH I TXH VH DOFDQFH HQ XQ SXQWR GH @D� E> HV WDPELuHQ SXQWR FUurWLFR

GH I � HO UHFurSURFR QR HV FLHUWR�

'HPRVWUDFLuRQ�

6L [� HV XQ SXQWR HQ HO TXH I WLHQH XQ H[WUHPR ORFDO� GHEHUHPRV SUREDU TXH VH FXPSOH 'I�[��  ��

6XSRQGUHPRV TXH HO H[WUHPR ORFDO GH I HQ [� VH WUDWD GH XQ PurQLPR� HQ HO FDVR GH XQ PuD[LPR

HO UD]RQDPLHQWR HV FRPSOHWDPHQWH DQuDORJR� 3RU GHnQLFLuRQ� H[LVWH XQ U ! � WDO TXH SDUD WRGR

[ � %�[�� U� |@D� E>� VH FXPSOH I�[�� � I�[�� HVWR HV� I�[� b I�[�� w �� (QWRQFHV� FXDOTXLHUD TXH

VHD [ WDO TXH [� � [ � [� � U� VH FXPSOH
I�[�b I�[��

[b [�
w �� SRU RWUD SDUWH� FXDOTXLHUD TXH VHD [

WDO TXH [� b U � [ � [�� VH WLHQH
I�[�b I�[��

[b [�
� �� /D GHULYDELOLGDG GH I HQ HO SXQWR [� LPSOLFD OD

H[LVWHQFLD GHO OurPLWH OLP
[�[�

I�[�b I�[��

[b [�
� HO FXDO QHFHVDULDPHQWH GHEH VHU 'I�[��  �� 3DUD YHU TXH HO

UHFurSURFR QR HV FLHUWR� HVWR HV� TXH XQ SXQWR FUurWLFR QR QHFHVDULDPHQWH GHEH VHU H[WUHPR ORFDO� EDVWD

FRQVLGHUDU OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  [� SDUD WRGR [ � 5 �YuHDVH OD nJXUD ����F���

HO SXQWR [�  � HV XQ SXQWR FUurWLFR GH I \ QR REVWDQWH OD IXQFLuRQ QR WLHQH H[WUHPR ORFDO HQ uHO �GH

KHFKR� OD IXQFLuRQ HV HVWULFWDPHQWH FUHFLHQWH HQ VX GRPLQLR��



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

)LJXUD ���� ,OXVWUDFLuRQ GH ODV IXQFLRQHV GHO HMHPSOR ������

����� 2%6(59$&,u21� �'HWHUPLQDFLuRQ GH ORV H[WUHPRV UHODWLYRV GH XQD IXQFLuRQ�� $ OD YLVWD GHO

UHVXOWDGR GH OD SURSRVLFLuRQ DQWHULRU� SDUD GHWHUPLQDU ORV H[WUHPRV UHODWLYRV GH XQD IXQFLuRQ GHULYDEOH

I � >D� E@ | 5 b� 5 OR SULPHUR TXH KD\ TXH KDFHU HV GHWHUPLQDU VXV SXQWRV FUurWLFRV� 3HUR KD\ RWUDV

FRQVLGHUDFLRQHV TXH YDPRV D FRPHQWDU�

3XHGH GDUVH HO FDVR GH TXH HQ XQ SXQWR [� OD IXQFLuRQ I WHQJD XQ H[WUHPR ORFDO \� QR REVWDQWH� OD



��� ([WUHPRV GH XQD IXQFLuRQ� ���

IXQFLuRQ QR VHD GHULYDEOH HQ GLFKR SXQWR �SRU HMHPSOR� OD IXQFLuRQ I�[�  M[M� [ � 5 HQ HO RULJHQ�� HVWR
SRQH GH PDQLnHVWR TXH� SDUD ORFDOL]DU ORV H[WUHPRV GH XQD IXQFLuRQ� KD\ TXH LQYHVWLJDU WDPELuHQ ORV SXQWRV

GHO GRPLQLR HQ ORV FXDOHV OD IXQFLuRQ QR HV GHULYDEOH� 3HUR FDEH RWUR FDVR� OD H[LVWHQFLD GH XQ H[WUHPR

ORFDO HQ XQR GH ORV H[WUHPRV GHO LQWHUYDOR GH GHnQLFLuRQ GH OD IXQFLuRQ� TXH QR QHFHVDULDPHQWH VHD SXQWR

FUurWLFR� WDO FDVR VHUurD� SRU HMHPSOR� OD IXQFLuRQ I � >�� �@ b� 5 GHnQLGD SRU I�[�  [� � SDUD WRGR [ � >�� �@
HQ HO RULJHQ�

(Q GHnQLWLYD� OD GHWHUPLQDFLuRQ GH ORV H[WUHPRV UHODWLYRV GH XQD IXQFLuRQ GHULYDEOH I � >D� E@ | 5 b� 5

GHEH KDFHUVH PHGLDQWH ORV SDVRV VLJXLHQWHV�

�� HVWXGLDU ORV SXQWRV FUurWLFRV GH I HQ HO LQWHUYDOR @D� E>�

�� HVWXGLDU ORV SXQWRV GHO LQWHUYDOR @D� E> HQ ORV FXDOHV OD IXQFLuRQ QR HV GHULYDEOH�

�� HVWXGLDU ORV H[WUHPRV GHO LQWHUYDOR >D� E@ HQ HO TXH HVWuH GHnQLGD OD IXQFLuRQ�

����� (-(03/2� &RQVLGuHUHVH OD IXQFLuRQ GHnQLGD SRU I�[�  �

S
[���b [�� [ � >b�� �@� FX\D JUuDnFD

VH UHSUHVHQWD HQ OD nJXUD ���� /D IXQFLuRQ GHULYDGD GH I HV�

'I�[�  
�

�
�[���b [��b� ���[��b [� � [��b���  

�b [
�

S
[��b [��

� [� �� [� ��

/D GHULYDGD GH I VH DQXOD HQ HO SXQWR [�  �� HQ HO FXDO OD IXQFLuRQ WLHQH XQ PuD[LPR ORFDO� /D IXQFLuRQ

DOFDQ]D HO PuD[LPR DEVROXWR HQ HO H[WUHPR LQIHULRU GH VX GRPLQLR \ DOFDQ]D HO PurQLPR DEVROXWR HQ HO

H[WUHPR VXSHULRU GH GLFKR LQWHUYDOR� /D IXQFLuRQ QR HV GHULYDEOH HQ ORV SXQWRV [�  � \ [�  �� HQ

HO SULPHUR� OD IXQFLuRQ WLHQH XQ PurQLPR ORFDO \� SRU HO FRQWUDULR� HQ HO SXQWR [� OD IXQFLuRQ QR SUHVHQWD

H[WUHPR UHODWLYR GH QLQJuXQ WLSR�

)LJXUD ���� *UuDnFD GH OD IXQFLuRQ GHO HMHPSOR �����



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

��� 7(25(0$6 '(/ 9$/25 0(',2�

(Q HVWH DSDUWDGR VH HVWXGLDQ XQRV WHRUHPDV PX\ LPSRUWDQWHV TXH FDUDFWHUL]DQ ODV SURSLHGDGHV GH

ODV IXQFLRQHV GHULYDEOHV HQ LQWHUYDORV DELHUWRV GH 5 \ TXH JHQuHULFDPHQWH VH GHQRPLQDQ WHRUHPDV GHO

YDORU PHGLR� HVWDEOHFHQ OD H[LVWHQFLD GH DO PHQRV XQ SXQWR LQWHULRU GHO LQWHUYDOR FRQ XQDV SURSLHGDGHV

GHWHUPLQDGDV� 6H FRQVWDWDUuD PuDV DGHODQWH OD LPSRUWDQFLD GH WRGRV HVWRV WHRUHPDV SRU VXV DSOLFDFLRQHV

\ SRU ODV FRQFOXVLRQHV TXH SHUPLWHQ GHGXFLU�

����� 7(25(0$� �'H 5ROOH�� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ FRQWLQXD HQ VX GRPLQLR� GHULYDEOH

HQ HO LQWHUYDOR @D� E> \ WDO TXH I�D�  I�E�� H[LVWH HQWRQFHV DO PHQRV XQ SXQWR z �@D� E> WDO TXH 'I�z�  ��

'HPRVWUDFLuRQ�

q 6L OD IXQFLuRQ HV FRQVWDQWH HQ HO LQWHUYDOR� HQWRQFHV FXDOTXLHU SXQWR FXPSOH OD FRQGLFLuRQ�

q 6L OD IXQFLuRQ QR HV FRQVWDQWH� HQ YLUWXG GHO WHRUHPD GHO PuD[LPR \ GHO PurQLPR ��������� I WLHQH

PuD[LPR \ PurQLPR DEVROXWRV HQ GLFKR LQWHUYDOR� 8QR GH HVRV H[WUHPRV GHEH GDUVH HQ XQ SXQWR

z �@D� E>� FRQ OR TXH OD GHULYDELOLGDG GH I \ HQ YLUWXG GH OD SURSRVLFLuRQ ������ GLFKR H[WUHPR GHEH VHU

XQ SXQWR FUurWLFR \ SRU OR WDQWR GHEH FXPSOLUVH 'I�z�  ��

/D LQWHUSUHWDFLuRQ JHRPuHWULFD GHO WHRUHPD HV OD VLJXLHQWH� VL XQD IXQFLuRQ HV FRQWLQXD \ GHULYDEOH HQ

XQ LQWHUYDOR \ WRPD HO PLVPR YDORU HQ ORV H[WUHPRV GH VX GRPLQLR� H[LVWH DO PHQRV XQ SXQWR HQ HO FXDO

OD UHFWD WDQJHQWH D OD JUuDnFD HV KRUL]RQWDO� YuHDVH OD nJXUD ����

)LJXUD ���� ,QWHUSUHWDFLuRQ JHRPuHWULFD GHO WHRUHPD GH 5ROOH�

����� 2%6(59$&,u21� 'HEHPRV GHVWDFDU TXH OD KLSuRWHVLV GH GHULYDELOLGDG GH I HQ @D� E> HV HVHQFLDO

SDUD SRGHU DnUPDU OD FRQFOXVLuRQ GHO WHRUHPD DQWHULRU� HQ OD nJXUD ��� VH UHSUHVHQWD OD JUuDnFD GH XQD

IXQFLuRQ TXH QR WLHQH GHULYDGD QXOD HQ QLQJuXQ SXQWR GHO LQWHUYDOR� FRQ OR TXH DSDUHQWHPHQWH FRQWUDGLFH

HO WHRUHPD GH 5ROOH� 2EVuHUYHVH TXH GLFKD IXQFLuRQ QR FXPSOH OD KLSuRWHVLV GH GHULYDELOLGDG HQ WRGR HO

LQWHUYDOR @D� E>� FRQ OR TXH QR HV FLHUWD WDO FRQWUDGLFFLuRQ�

8QD IRUPD KDELWXDO GH HVFULELU HO LQWHUYDOR GH GHnQLFLuRQ GH XQD IXQFLuRQ HV XWLOL]DQGR OD QRWDFLuRQ

LQFUHPHQWDO >D� D�K@� HQ HVWH FDVR� XQ SXQWR GHO LQWHUYDOR @D� D�K> VH GHVLJQD SRU z  D�tK� � � t � ��

&RQ HOOR� HO WHRUHPD DQWHULRU VH HQXQFLD DVur� VL I � >D� D�K@ b� 5 HV FRQWLQXD HQ VX GRPLQLR� HV GHULYDEOH



��� 7HRUHPDV GHO YDORU PHGLR� ���

HQ HO LQWHUYDOR @D� D � K> \ VH FXPSOH I�D�  I�D � K�� HQWRQFHV H[LVWH DO PHQRV XQ t �@�� �> WDO TXH

'I�D� tK�  ��

)LJXUD ���� 2EVHUYDFLuRQ DO WHRUHPD GH 5ROOH�

&XDQGR QR VH FXPSOH QHFHVDULDPHQWH OD FRQGLFLuRQ I�D�  I�E�� SXHGH GHGXFLUVH OD H[LVWHQFLD GH XQ

SXQWR GH @D� E> FRQ RWUD SURSLHGDG GH LQWHUuHV� HO UHVXOWDGR VH FRQRFH FRPR WHRUHPD GH /DJUDQJH \ HV XQD

JHQHUDOL]DFLuRQ GHO WHRUHPD GH 5ROOH�

����� 7(25(0$� �'HO YDORU PHGLR GH /DJUDQJH R IuRUPXOD GHO LQFUHPHQWR nQLWR�� 6HD XQD IXQFLuRQ

I � >D� E@ | 5 b� 5� FRQWLQXD HQ HO LQWHUYDOR >D� E@ \ GHULYDEOH HQ @D� E>� H[LVWH HQWRQFHV DO PHQRV XQ SXQWR

z �@D� E> WDO TXH

I�E�b I�D�  �Eb D�'I�z��

'HPRVWUDFLuRQ�

&RQVLGHUHPRV OD IXQFLuRQ 
� >D� E@ b� 5� GHnQLGD SRU


�[�  �Eb D�I�[�b �I�E�b I�D��[� SDUD WRGR [ � >D� E@�

3RU ORV FULWHULRV GH FRQWLQXLGDG HVWD IXQFLuRQ HV FRQWLQXD HQ >D� E@ \� HQ YLUWXG GH ORV FULWHULRV GH

GHULYDELOLGDG GH IXQFLRQHV� HV GHULYDEOH HQ @D� E>� DGHPuDV� FXPSOH


�D�  EI�D�b DI�E�� 
�E�  bDI�E� � EI�D��

HVWR HV� 
�D�  
�E�� $Vur SXHV� OD IXQFLuRQ 
 YHULnFD ODV KLSuRWHVLV GHO WHRUHPD GH 5ROOH� FRQ OR TXH

SXHGH DnUPDUVH OD H[LVWHQFLD GH DO PHQRV XQ SXQWR z �@D� E>� WDO TXH '
�z�  �� 3HUR OD GHULYDGD

GH 
 HV OD IXQFLuRQ GHnQLGD SRU

'
�[�  �Eb D�'I�[�b �I�E�b I�D��� SDUD WRGR [ �@D� E>�

FRQ OR TXH nQDOPHQWH UHVXOWD �  �Eb D�'I�z�b �I�E�b I�D��� FRPR VH TXHUurD SUREDU�

/D LQWHUSUHWDFLuRQ JHRPuHWULFD GHO WHRUHPD HV OD VLJXLHQWH� H[LVWH SRU OR PHQRV XQ SXQWR D � z � E

WDO TXH OD UHFWD WDQJHQWH D OD JUuDnFD GH I HQ HO SXQWR �z� I�z��� HV SDUDOHOD D OD UHFWD TXH XQH ORV SXQWRV



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

�D� I�D�� \ �E� I�E��� YuHDVH OD nJXUD ���� HQ OD FXDO VH PXHVWUD XQD IXQFLuRQ FRQ GRV SXQWRV GH VX JUuDnFD

HQ OD TXH VH FXPSOH OD FRQGLFLuRQ�

)LJXUD ���� ,QWHUSUHWDFLuRQ JHRPuHWULFD GHO WHRUHPD GH /DJUDQJH�

����� 2%6(59$&,u21� �$SOLFDFLuRQ GH OD IuRUPXOD GHO LQFUHPHQWR nQLWR D FuDOFXORV DSUR[LPDGRV FRQ

IXQFLRQHV GHULYDEOHV�� &RPR VH LUuD YLHQGR HQ DSDUWDGRV VXFHVLYRV� HO WHRUHPD GH /DJUDQJH ������� WLHQH

QXPHURVDV DSOLFDFLRQHV� D FRQWLQXDFLuRQ YDPRV D YHU XQD GH HOODV� OD TXH VH UHnHUH D FuDOFXORV DSUR[LPDGRV

HQ ORV TXH LQWHUYLHQHQ IXQFLRQHV GHULYDEOHV \ TXH SHUPLWH REWHQHU XQD FRWD VXSHULRU GHO HUURU FRPHWLGR

DO HIHFWXDU OD DSUR[LPDFLuRQ�

8WLOL]DQGR OD QRWDFLuRQ LQFUHPHQWDO� HO WHRUHPD GH /DJUDQJH VH HQXQFLD FRPR VLJXH� VL I � >D� D�K@ b�

5 HV FRQWLQXD HQ VX GRPLQLR \ HV GHULYDEOH HQ @D� D � K>� H[LVWH SRU OR PHQRV XQ t �@�� �> WDO TXH

I�D � K� b I�D�  K'I�D � tK�� HVWR HV� I�D � K�  I�D� � K'I�D � tK�� FRQ � � t � �� &XDOTXLHU

PRGLnFDFLuRQ HQ DOJXQR GH HVWRV HOHPHQWRV FRQYLHUWH OD LJXDOGDG HQ XQD GHVLJXDOGDG� GH PRGR TXH VL w�
\ w� VRQ XQD FRWD LQIHULRU \ VXSHULRU� UHVSHFWLYDPHQWH� GH OD IXQFLuRQ 'I HQ HO LQWHUYDOR @D� D� K>� HVWR

HV� VL VH FXPSOH w� � 'I�[� � w�� SDUD WRGR [ �@D� E>� HQWRQFHV I�D� � Kw� � I�D� K� � I�D� � Kw��

GH GRQGH SXHGH HVFULELUVH OD DSUR[LPDFLuRQ

I�D� K� { I�D� � K
w� � w�

�
�

OD FXDO FRQOOHYD XQ HUURU DFRWDGR SRU K
w� b w�

�
�

(Q SDUWLFXODU� VL 'I HV XQD IXQFLuRQ PRQuRWRQD FUHFLHQWH \ I HV GHULYDEOH ODWHUDOPHQWH HQ ORV H[WUHPRV

GHO LQWHUYDOR� VH FXPSOLUuD�

'�I�D� � 'I�[� � '
b

I�D� K�� SDUD WRGR [ �@D� D� K>�

6L 'I HV PRQuRWRQD GHFUHFLHQWH� HQWRQFHV

'
b

I�D� K� � 'I�[� � '�I�D�� SDUD WRGR [ �@D� D� K>�



��� 7HRUHPDV GHO YDORU PHGLR� ���

����� (-(03/2� 6H GHVHD DSOLFDU OR DQWHULRU DO FuDOFXOR DSUR[LPDGR GH DUFWDQ�� �� \ DFRWDU HO HUURU
FRPHWLGR HQ GLFKD DSUR[LPDFLuRQ� (Q SULPHU OXJDU� FRPSUREDUHPRV TXH SRGHPRV DSOLFDU OD IuRUPXOD

GHO LQFUHPHQWR nQLWR� VDEHPRV TXH OD IXQFLuRQ DUFWDQ�5 b� 5 HV FRQWLQXD \ GHULYDEOH HQ VX GRPLQLR�

OXHJR WDPELuHQ OR VHUuD VX UHVWULFFLuRQ D XQ LQWHUYDOR� DGHPuDV� VH FXPSOH DUFWDQ �  �� (Q FRQVHFXHQFLD�

SXHGH DSOLFDUVH OD IuRUPXOD GHO LQFUHPHQWR nQLWR D HVWD IXQFLuRQ HQ HO LQWHUYDOR >�� � �@ \ DnUPDU TXH

H[LVWH DO PHQRV XQ SXQWR W �@�� � �> WDO TXH DUFWDQ�� �� b DUFWDQ �  
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' DUFWDQ W� HVWR HV� WDO TXH
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����� (-(03/2� 9DPRV D FDOFXODU DSUR[LPDGDPHQWH OQ������ VDELHQGR TXH OQ�����  ��������
7HQLHQGR HQ FXHQWD TXH OD IXQFLuRQ OQ HV FRQWLQXD \ GHULYDEOH HQ @����>� DSOLFDUHPRV OD IuRUPXOD GHO
LQFUHPHQWR nQLWR D HVWD IXQFLuRQ HQ HO LQWHUYDOR >���� ���@� SXGLHQGR HQWRQFHV DnUPDU TXH H[LVWH DO
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�
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����� (-(03/2� �$SOLFDFLuRQ GH OD IuRUPXOD GHO LQFUHPHQWR nQLWR D OD REWHQFLuRQ GH GHVLJXDOGDGHV

IXQFLRQDOHV�� $GHPuDV GH VX DSOLFDFLuRQ D FuDOFXORV QXPuHULFRV DSUR[LPDGRV� OD IuRUPXOD GHO LQFUHPHQWR

nQLWR SXHGH DSOLFDUVH SDUD REWHQHU GHVLJXDOGDGHV FRQ IXQFLRQHV GHULYDEOHV� WDO FRPR VH PXHVWUD D

FRQWLQXDFLuRQ�



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

�� 6HD OD IXQFLuRQ I �$  @b ����>b� 5 GHnQLGD SRU I�[�  OQ���[�� [ � $� (VWD IXQFLuRQ HV FRQWLQXD

\ GHULYDEOH HQ VX GRPLQLR� VL [ ! � HV XQ QuXPHUR UHDO HVWULFWDPHQWH SRVLWLYR FXDOTXLHUD� DSOLFDQGR

OD IuRUPXOD GHO LQFUHPHQWR nQLWR D I HQ HO LQWHUYDOR >�� [@ | $ VH REWLHQH

OQ�� � [�b OQ �  [
�

� � W
� FRQ � � W � [�

3XHVWR TXH OD GHULYDGD ' OQ���[�  
�

� � [
� [ � $ HV HVWULFWDPHQWH GHFUHFLHQWH HQ HO LQWHUYDOR >�� [@�

VH WHQGUuD
�

� � [
�

�

� � W
� �� FRQ OR TXH VH REWLHQH OD GHVLJXDOGDG
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FXDOTXLHUD TXH VHD [ ! ��

�� $SOLFDQGR XQ UD]RQDPLHQWR DQuDORJR D OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  DUFWDQ[� [ � 5�

VH REWLHQH SRU XQ ODGR TXH
[

� � [�
� DUFWDQ[ � [� FXDOTXLHUD TXH VHD [ ! �� \ SRU RWUR TXH

[ � DUFWDQ[ �
[

� � [�
� FXDOTXLHUD TXH VHD [ � ��

$GHPuDV GH OD DSOLFDFLuRQ D FuDOFXORV DSUR[LPDGRV� TXH DFDEDPRV GH LOXVWUDU HQ ORV HMHPSORV DQWHULRUHV�

OD IuRUPXOD GHO LQFUHPHQWR nQLWR SXHGH DSOLFDUVH SDUD FDUDFWHUL]DU OD PRQRWRQurD \ ORV H[WUHPRV ORFDOHV

GH IXQFLRQHV GHULYDEOHV HQ XQ LQWHUYDOR� WDO FRPR VH YH D FRQWLQXDFLuRQ�

����� 352326,&,u21� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ FRQWLQXD HQ VX GRPLQLR \ GHULYDEOH HQ @D� E>�

VH FXPSOHQ ODV SURSLHGDGHV VLJXLHQWHV�

�� 6L OD GHULYDGD WLHQH VLJQR FRQVWDQWH HQ WRGR SXQWR GH @D� E>� OD IXQFLuRQ HV PRQuRWRQD HQ @D� E>

FXPSOLuHQGRVH TXH

e VL 'I�[� w � SDUD WRGR [ �@D� E> HQWRQFHV I HV PRQuRWRQD FUHFLHQWH�

e VL 'I�[� � � SDUD WRGR [ �@D� E> HQWRQFHV I HV PRQuRWRQD GHFUHFLHQWH�

�� 6L ODV GHVLJXDOGDGHV DQWHULRUHV VH FXPSOHQ HQ VHQWLGR HVWULFWR� HO FUHFLPLHQWR R GHFUHFLPLHQWR GH OD

IXQFLuRQ HV WDPELuHQ HVWULFWR�

�� 6L OD GHULYDGD VH DQXOD HQ WRGR SXQWR GH @D� E>� HQWRQFHV I HV FRQVWDQWH HQ GLFKR LQWHUYDOR�

'HPRVWUDFLuRQ�

�� 6XSRQGUHPRV TXH 'I�[� w � SDUD WRGR [ �@D� E>� HO RWUR FDVR VH UD]RQD DQuDORJDPHQWH� 6HDQ GRV

SXQWRV FXDOHVTXLHUD [�� [� �@D� E>� WDOHV TXH [� � [�� OD UHVWULFFLuRQ GH I DO LQWHUYDOR >[�� [�@ HV FRQWLQXD

\ GHULYDEOH� FRQ OR TXH SXHGH DSOLFDUVH HO WHRUHPD GH /DJUDQJH D I HQ GLFKR LQWHUYDOR� REWHQLuHQGRVH

I�[��b I�[��  �[� b [��'I�W�� FRQ [� � W � [��

3HUR 'I�W� w �� FRQ OR FXDO

I�[��b I�[�� w � �� I�[�� w I�[���

OR TXH SUXHED OD PRQRWRQurD GH I HQ @D� E> GDGD OD DUELWUDULHGDG GH ORV SXQWRV [� \ [��

�� ,QPHGLDWR�

�� (YLGHQWH�



��� 7HRUHPDV GHO YDORU PHGLR� ���

����� 2%6(59$&,u21�

q 6H FXPSOH XQ HQXQFLDGR UHFurSURFR GH �� GH OD SURSRVLFLuRQ DQWHULRU� HVWR HV�

e VL I � >D� E@ b� 5 HV GHULYDEOH HQ @D� E> \ HV PRQuRWRQD FUHFLHQWH HQ GLFKR LQWHUYDOR� VH FXPSOH

HQWRQFHV TXH 'I�[� w � SDUD WRGR [ �@D� E>�

e VL I � >D� E@ b� 5 HV GHULYDEOH HQ @D� E> \ HV PRQuRWRQD GHFUHFLHQWH HQ GLFKR LQWHUYDOR� VH FXPSOH

HQWRQFHV TXH 'I�[� � � SDUD WRGR [ �@D� E>�

q 1R HV FLHUWR� VLQ HPEDUJR� HO UHFurSURFR GHO HQXQFLDGR ��� HVWR HV� TXH VL XQD IXQFLuRQ HV HVWULFWDPHQWH

FUHFLHQWH �UHVSHFWLYDPHQWH� GHFUHFLHQWH� \ GHULYDEOH HQ @D� E>� VH YHULnTXH'I�[� ! � �UHVSHFWLYDPHQWH�

'I�[� � �� SDUD WRGR [ �@D� E>� (Q HIHFWR� EDVWD FRQVLGHUDU� SRU HMHPSOR� OD IXQFLuRQ I � >b�� �@ b� 5�

GHnQLGD SRU I�[�  [�� TXH HV HVWULFWDPHQWH FUHFLHQWH HQ VX GRPLQLR� HV GHULYDEOH HQ @ b �� �> \ QR

REVWDQWH VH FXPSOH 'I���  �� 6LQ HPEDUJR� VH FXPSOH TXH VL 'I�[� w � \ uXQLFDPHQWH VH DQXOD

OD GHULYDGD HQ XQ FRQMXQWR nQLWR GH SXQWRV� HQWRQFHV I HV HVWULFWDPHQWH FUHFLHQWH �UD]uRQHQVH ORV

GHWDOOHV FRPR HMHUFLFLR��

q (O UHFurSURFR GH �� HV WULYLDOPHQWH FLHUWR�

q 6H KD YLVWR HQ ����� TXH VL HQ WRGR SXQWR GH XQ LQWHUYDOR DELHUWR \ DFRWDGR OD GHULYDGD HV SRVLWLYD�

HQWRQFHV OD IXQFLuRQ HV FUHFLHQWH HQ GLFKR LQWHUYDOR� 6LQ HPEDUJR� QR GHEH SHQVDUVH TXH VL HQ XQ

SXQWR OD GHULYDGD HV HVWULFWDPHQWH SRVLWLYD� HQWRQFHV OD IXQFLuRQ HV FUHFLHQWH HQ GLFKR SXQWR� HV GHFLU�

H[LVWH XQ HQWRUQR HQ HO FXDO OD IXQFLuRQ HV FUHFLHQWH� (Q HIHFWR� EDVWD FRQVLGHUDU OD IXQFLuRQ I �5 b� 5

GHnQLGD SRU �
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GHULYDGD GH I QR WLHQH VLJQR FRQVWDQWH HQ GLFKR HQWRUQR� (Q GHnQLWLYD� OD IXQFLuRQ QR HV PRQuRWRQD

HQ QLQJuXQ HQWRUQR GHO RULJHQ�

������ &252/$5,2� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ FRQWLQXD HQ VX GRPLQLR \ GHULYDEOH HQ @D� E>� VH

FXPSOHQ ODV SURSLHGDGHV VLJXLHQWHV�



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

�� VL [� �@D� E> HV XQ SXQWR FUurWLFR GH I � HQWRQFHV OD IXQFLuRQ WLHQH XQ PuD[LPR ORFDO HQ GLFKR SXQWR VL

H[LVWH U ! � WDO TXH 'I�[� ! � SDUD WRGR [ �@[� b U� [�@ \ 'I�[� � � SDUD WRGR [ � >[�� [� � U>�

�� VL [� �@D� E> HV XQ SXQWR FUurWLFR GH I � HQWRQFHV OD IXQFLuRQ WLHQH XQ PurQLPR ORFDO HQ GLFKR SXQWR� VL

H[LVWH U ! � WDO TXH 'I�[� � � SDUD WRGR [ �@[� b U� [�@ \ 'I�[� ! � SDUD WRGR [ � >[�� [� � U>�

'HPRVWUDFLuRQ�

,QPHGLDWD� WHQLHQGR SUHVHQWH ODV GHnQLFLRQHV GH PuD[LPR \ GH PurQLPR UHODWLYRV \ OR HVWDEOHFLGR HQ

OD SURSRVLFLuRQ ������

������ &252/$5,2� 6HDQ GRV IXQFLRQHV I� J� >D� E@ | 5 b� 5 FRQWLQXDV HQ VX GRPLQLR \ GHULYDEOHV

HQ @D� E>� VL VH FXPSOH 'I�[�  'J�[� SDUD WRGR [ �@D� E>� HQWRQFHV H[LVWH XQD FRQVWDQWH N � 5 WDO TXH

I�[�  J�[� � N� SDUD WRGR [ � >D� E@�

'HPRVWUDFLuRQ�

,QPHGLDWD� DSOLFDQGR OD SURSRVLFLuRQ ����� D OD IXQFLuRQ I b J�

9DPRV D JHQHUDOL]DU HO WHRUHPD GHO YDORU PHGLR GH /DJUDQJH� FRQVLGHUDQGR GRV IXQFLRQHV GHULYDEOHV

HQ XQ LQWHUYDOR DELHUWR @D� E>| 5� HO UHVXOWDGR HV HO WHRUHPD GH &DXFK\ TXH VH YH D FRQWLQXDFLuRQ�

������ 7(25(0$� �'H &DXFK\ R GHO YDORU PHGLR JHQHUDOL]DGR��

�� 6HDQ I� J� >D� E@ b� 5 GRV IXQFLRQHV UHDOHV FRQWLQXDV HQ >D� E@ \ GHULYDEOHV HQ @D� E>� H[LVWH SRU OR PHQRV

XQ SXQWR W �@D� E> WDO TXH
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�� 6L DGHPuDV VH FXPSOH 'J�[�� �� SDUD WRGR [ �@D� E> \ J�D�� J�E�� HQWRQFHV
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SRU VX GHnQLFLuRQ \ HQ YLUWXG GH ORV FULWHULRV GH FRQWLQXLGDG� 
 HV FRQWLQXD HQ VX GRPLQLR \ GHULYDEOH

HQ @D� E>� FXPSOLuHQGRVH DGHPuDV TXH 
�D�  
�E�� HQ FRQVHFXHQFLD \ SRU HO WHRUHPD GH 5ROOH� H[LVWH

XQ W �@D� E> WDO GH '
�W�  �� 3HUR OD GHULYDGD GH 
 HV OD IXQFLuRQ GHnQLGD SRU

'
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GH GRQGH VH REWLHQH OD LJXDOGDG HQXQFLDGD�

�� /D VHJXQGD LJXDOGDG HV HYLGHQWH D SDUWLU GH ODV SURSLHGDGHV DGLFLRQDOHV GH OD IXQFLuRQ J�

������ 2%6(59$&,u21� 4XHUHPRV FRPHQWDU TXH VH SRGUurD KDEHU UHDOL]DGR OD GHPRVWUDFLuRQ GHO WHRUHPD

DQWHULRU LQPHGLDWDPHQWH GHVSXuHV GHO WHRUHPD GH 5ROOH� SXHV GH KHFKR ������ VH GHPXHVWUD DSOLFDQGR

uXQLFDPHQWH GLFKR WHRUHPD� (Q WDO FDVR� HO WHRUHPD GHO YDORU PHGLR GH /DJUDQJH UHVXOWD FRPR XQ FDVR

SDUWLFXODU GHO WHRUHPD GH &DXFK\� VLPSOHPHQWH WRPDQGR FRPR IXQFLuRQ J OD IXQFLuRQ FRRUGHQDGD GH 5�
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6L XQD IXQFLuRQ HV GHULYDEOH HQ XQ LQWHUYDOR DELHUWR \ DFRWDGR� VX GHULYDGD QR WLHQH SRU TXuH VHU XQD

IXQFLuRQ FRQWLQXD HQ GLFKR LQWHUYDOR� 6LQ HPEDUJR� SXHGHQ HVWDEOHFHUVH GRV SURSLHGDGHV LPSRUWDQWHV TXH

YDPRV D YHU D FRQWLQXDFLuRQ� OD SULPHUD GH HOODV KDFH UHIHUHQFLD D ORV YDORUHV LQWHUPHGLRV GH OD GHULYDGD HQ

HO LQWHUYDOR GH GHULYDELOLGDG� OD VHJXQGD HV XQD FDUDFWHUL]DFLuRQ GHO WLSR GH GLVFRQWLQXLGDG GH OD GHULYDGD�

������ 7(25(0$� �'H ORV YDORUHV LQWHUPHGLRV GH OD GHULYDGD�� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ

FRQWLQXD HQ VX GRPLQLR \ GHULYDEOH HQ @D� E>� VL [�� [� VRQ GRV SXQWRV FXDOHVTXLHUD GH @D� E>� OD GHULYDGD

GH I WRPD WRGRV ORV YDORUHV LQWHUPHGLRV HQWUH VXV YDORUHV HQ GLFKRV SXQWRV�

'HPRVWUDFLuRQ�

6HDQ [�� [� �@D� E> GRV SXQWRV FXDOHVTXLHUD \ VXSRQJDPRV TXH [� � [� \ TXH 'I�[�� � 'I�[���

6HD m � 5 WDO TXH 'I�[�� � m � 'I�[�� XQ YDORU LQWHUPHGLR FXDOTXLHUD HQWUH DPEDV GHULYDGDV�

'HnQDPRV OD IXQFLuRQ 
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TXH 
 HV GHULYDEOH� GHEH WUDWDUVH GH XQ SXQWR FUurWLFR� HVWR HV� GHEH FXPSOLUVH '
�z�  �� FRQ OR TXH

nQDOPHQWH VH WLHQH 'I�z�  m� FRPR VH TXHUurD SUREDU�

������ &252/$5,2� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ FRQWLQXD HQ VX GRPLQLR \ GHULYDEOH HQ HO

LQWHUYDOR @D� E>� VX GHULYDGD 'I QR SXHGH WHQHU GLVFRQWLQXLGDGHV GH VDOWR HQ GLFKR LQWHUYDOR�

'HPRVWUDFLuRQ�

,QPHGLDWD D SDUWLU GH OD SURSRVLFLuRQ DQWHULRU�
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����� (Q HO FDSurWXOR � VH KDQ HVWDEOHFLGR ORV WHRUHPDV TXH UHODFLRQDQ ORV OurPLWHV GH IXQFLRQHV \ ODV

RSHUDFLRQHV FRQ HOODV \ VH KDQ GHnQLGR ODV IRUPDV LQGHWHUPLQDGDV R LQGHWHUPLQDFLRQHV �YuHDVH HO DSDUWDGR

����� (Q HVWH DSDUWDGR VH HVWXGLD XQD PHWRGRORJurD SDUD FDOFXODU OurPLWHV GH IRUPDV LQGHWHUPLQDGDV FXDQGR

HQ HOODV LQWHUYLHQHQ IXQFLRQHV GHULYDEOHV� HO FRQMXQWR GH UHVXOWDGRV D HVWH UHVSHFWR VH FRQRFH FRPR ?UHJODV

GH /
+ARSLWDO��

6H HVWXGLDQ GHWDOODGDPHQWH ODV LQGHWHUPLQDFLRQHV � � \ � �� HVWR HV� HO FuDOFXOR GHO OurPLWH HQ XQ

SXQWR GH XQ FRFLHQWH GH IXQFLRQHV GHULYDEOHV� FXDQGR DPEDV WLHQHQ OurPLWH � R� HQ GLFKR SXQWR� HO UHVWR

GH IRUPDV LQGHWHUPLQDGDV VH UHGXFHQ D ODV DQWHULRUHV PHGLDQWH VLPSOHV WUDQVIRUPDFLRQHV DOJHEUDLFDV�

�$� )RUPDV LQGHWHUPLQDGDV � ��

����� 352326,&,u21� 6HDQ I� J� >D� E@ | 5 b� 5 GRV IXQFLRQHV FRQWLQXDV HQ VX GRPLQLR \ GHULYDEOHV

HQ HO LQWHUYDOR @D� E> \ TXH FXPSOHQ ODV SURSLHGDGHV VLJXLHQWHV
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uXQLFDPHQWH D IXQFLRQHV GHULYDEOHV ?XQ QuXPHUR VXnFLHQWH GH YHFHV��

����� 352326,&,u21� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ UHDO GH FODVH &Q�@D� E>� SDUD XQ FLHUWR Q � 1�

6L HQ XQ SXQWR [� �@D� E> VH FXPSOH�

|
'I�[��  '�I�[��  c c c  'Qb�I�[��  ��

'QI�[��� ��

SXHGH DnUPDUVH OR VLJXLHQWH�

�� 6L Q HV SDU \ 'QI�[�� ! �� HQWRQFHV OD IXQFLuRQ I DOFDQ]D XQ PurQLPR ORFDO HVWULFWR HQ HO SXQWR [��

�� VL Q HV SDU \ 'QI�[�� � �� HQWRQFHV OD IXQFLuRQ I DOFDQ]D XQ PuD[LPR ORFDO HVWULFWR HQ HO SXQWR [��

�� VL Q HV LPSDU� OD IXQFLuRQ QR DOFDQ]D H[WUHPR ORFDO HQ HO SXQWR [��

'HPRVWUDFLuRQ�

�� 'H DFXHUGR FRQ ODV KLSuRWHVLV HQXQFLDGDV� OD IXQFLuRQ I FXPSOH ODV FRQGLFLRQHV H[LJLGDV HQ HO WHRUHPD

GH 7D\ORU ������� \� SRU OR WDQWR� SXHGH HVFULELUVH OD IuRUPXOD GH 7D\ORU ������� GH I � FX\R SROLQRPLR

GH 7D\ORU GH JUDGR Qb � WHQGUuD uXQLFDPHQWH HO WuHUPLQR FRQVWDQWH QR QHFHVDULDPHQWH QXOR \ HO UHVWR

WRGRV QXORV� \ SXHGH DnUPDUVH TXH H[LVWH XQ U ! � WDO TXH VL [ � %�[�� U�� HQWRQFHV�

I�[�  7
Qb��I �[���[� �5

Q
�I �[���[�  I�[�� �

'QI�W�

Q�
�[b [��

Q� � � MWb [�M � M[b [�M � U�

HV GHFLU�

I�[�b I�[��  
'QI�W�

Q�
�[b [��

Q� � � MWb [�M � M[b [�M � U�

$Vur� SXHV� HO VLJQR GH OD GLIHUHQFLD I�[� b I�[�� GHSHQGH GHO VLJQR GH OD GHULYDGD Q�uHVLPD GH I �

'QI�W� \ GH OD SDULGDG GH Q� SXHGH VXSRQHUVH �HQ YLUWXG GH OD FRQWLQXLGDG GH OD GHULYDGD Q�uHVLPD�

TXH U HV WDO TXH VJQ'QI�[�  VJQ'QI�[��� SDUD WRGR [ � %�[�� U�� 6L '
QI�[�� ! � \ Q HV SDU�

HQWRQFHV VH FXPSOH I�[�b I�[�� ! � SDUD WRGR [ � %e�[�� U�� HVWR HV� OD IXQFLuRQ I WLHQH XQ PurQLPR

ORFDO HQ HO SXQWR [��

�� $QuDORJR DO FDVR DQWHULRU�

�� 6H UD]RQD GH IRUPD DQuDORJD� UHGuDFWHQVH ORV GHWDOOHV FRPR HMHUFLFLR�



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

����� (-(03/2� &RQVLGuHUHVH OD IXQFLuRQ I �5 b� 5� GHnQLGD SRU I�[�  VHQ[� SDUD WRGR [ � 5� HQ

HO SXQWR [�  �� VH FXPSOH�

'I���  '�I���  '�I���  � \ '�I���  �� ! ��

(Q YLUWXG GH OD SURSRVLFLuRQ DQWHULRU� SXHGH DnUPDUVH SXHV TXH HVWD IXQFLuRQ WLHQH XQ PurQLPR ORFDO HQ HO

RULJHQ�

)LJXUD ���� ,OXVWUDFLuRQ GH OD FRQYH[LGDG� OD FRQFDYLGDG \ XQ SXQWR GH LQoH[LuRQ�

�%� &RQYH[LGDG \ FRQFDYLGDG� 3XQWRV GH LQoH[LuRQ�

����� '(),1,&,u21� �&RQYH[LGDG \ FRQFDYLGDG HQ XQ SXQWR�� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ

UHDO� GHULYDEOH HQ XQ SXQWR [� �@D� E>�

q 6H GLFH TXH OD IXQFLuRQ I HV FRQYH[D HQ HO SXQWR [�� VL H[LVWH XQ U ! � WDO TXH�

I�[�b �I�[�� �'I�[���[b [��� w � SDUD WRGR [ � %e�[�� U��



��� $OJXQDV DSOLFDFLRQHV GH OD GHULYDGD� ���

6L OD GHVLJXDOGDG HV HVWULFWD� OD IXQFLuRQ VH GLFH TXH HV HVWULFWDPHQWH FRQYH[D� (Q RWUDV SDODEUDV� XQD

IXQFLuRQ GHULYDEOH HQ XQ SXQWR [� HV FRQYH[D HQ uHO VL H[LVWH XQ HQWRUQR GHO SXQWR HQ HO FXDO OD JUuDnFD

GH OD IXQFLuRQ ?HVWuD SRU HQFLPD� GH OD UHFWD WDQJHQWH D OD JUuDnFD HQ HO SXQWR �[�� I�[��� �YuHDVH OD

nJXUD ����D���

q 6H GLFH TXH OD IXQFLuRQ I HV FuRQFDYD HQ HO SXQWR [�� VL H[LVWH XQ U ! � WDO TXH�

I�[�b �I�[�� �'I�[���[b [��� � � SDUD WRGR [ � %
e�[�� U��

6L OD GHVLJXDOGDG HV HVWULFWD� OD IXQFLuRQ VH GLFH TXH HV HVWULFWDPHQWH FuRQFDYD� 'LFKR GH RWUR PRGR�

XQD IXQFLuRQ GHULYDEOH HQ XQ SXQWR [� HV FuRQFDYD HQ HVH SXQWR VL H[LVWH XQ HQWRUQR HQ HO FXDO OD JUuDnFD

GH OD IXQFLuRQ ?HVWuD SRU GHEDMR� GH OD UHFWD WDQJHQWH D OD JUuDnFD HQ HO SXQWR �[�� I�[��� �YuHDVH OD

nJXUD ����E���

����� '(),1,&,u21� �3XQWRV GH LQoH[LuRQ�� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ UHDO� GHULYDEOH HQ XQ

SXQWR [� �@D� E>� 6L OD GLIHUHQFLD I�[�b �I�[���'I�[���[b[��� WLHQH VLJQRV GLVWLQWRV HQ ORV LQWHUYDORV

@[� b U� [�> \ @[�� [� � U> FXDOTXLHUD TXH VHD U ! �� VH GLFH HQWRQFHV TXH I WLHQH XQD LQoH[LuRQ HQ HO

SXQWR [�� (VWD GHnQLFLuRQ SXHGH LQWHUSUHWDUVH JHRPuHWULFDPHQWH GLFLHQGR TXH OD JUuDnFD GH OD IXQFLuRQ

?DWUDYLHVD� OD UHFWD WDQJHQWH D OD FXUYD HQ HO SXQWR �[�� I�[��� �YuHDVH OD nJXUD ����F���

����� 2%6(59$&,u21� 1R GHEH SHQVDUVH TXH ODV WUHV VLWXDFLRQHV GHnQLGDV DQWHULRUPHQWH GHnQHQ XQD

WULFRWRPurD SDUD IXQFLRQHV GHULYDEOHV HQ XQ SXQWR� HVWR HV� TXH GHED GDUVH QHFHVDULDPHQWH XQD GH ODV

WUHV� (OOR QR HV DVur \ KD\ IXQFLRQHV GHULYDEOHV HQ XQ SXQWR TXH QR VRQ FRQYH[DV� QL FuRQFDYDV QL WLHQHQ

XQD LQoH[LuRQ HQ GLFKR SXQWR� HQ HIHFWR� FRQVLGuHUHVH OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  [
� VHQ �

[

VL [� � \ I���  �� HQ HO SXQWR [�  ��

3DUD IXQFLRQHV VXnFLHQWHPHQWH GHULYDEOHV� SXHGH FDUDFWHUL]DUVH OD FRQYH[LGDG \ OD FRQFDYLGDG HQ XQ

SXQWR� FRQ HO VLJQR GH OD GHULYDGD VHJXQGD HQ GLFKR SXQWR� WDO FRPR VH YH HQ OD SURSRVLFLuRQ TXH VLJXH�

����� 352326,&,u21� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ UHDO GH WLSR &�>D� E@ \ VHD [� �@D� E> XQ SXQWR WDO

TXH '�
I�[��� �� VH FXPSOHQ HQWRQFHV ODV SURSLHGDGHV VLJXLHQWHV�

L� VL '�
I�[�� ! �� OD IXQFLuRQ HV HVWULFWDPHQWH FRQYH[D HQ [��

LL� VL '�
I�[�� � �� OD IXQFLuRQ HV HVWULFWDPHQWH FuRQFDYD HQ [��

'HPRVWUDFLuRQ�

L� 6XSRQJDPRV TXH '�
I�[�� ! �� 4XH H[LVWD OD GHULYDGD VHJXQGD GH I HQ [� VLJQLnFD TXH OD GHULYDGD

SULPHUD HV GHULYDEOH HQ GLFKR SXQWR \� HQ YLUWXG GH ������� OD GHULYDGD VHJXQGD QR SXHGH WHQHU

GLVFRQWLQXLGDGHV GH VDOWR HQ XQ HQWRUQR GH [�� HVWR HV� H[LVWH U ! � WDO TXH'
�
I�[� ! �� SDUD WRGR [ �

%�[�� U�� (VFULELHQGR HQWRQFHV OD IuRUPXOD GH 7D\ORU GH OD IXQFLuRQ I HQ [� \ HQ GLFKR HQWRUQR� FRQ

SROLQRPLR GH 7D\ORU GH SULPHU JUDGR� UHVXOWD�

I�[�  I�[�� �'I�[���[b [�� �
'

�
I�W�

��
�[b [��

�
� � � MWb [�M � M[b [�M � U�

(Q HVWD H[SUHVLuRQ VH FXPSOH '�
I�W� ! � \ �[ b [��

�
! �� SDUD WRGR [ � %

e�[�� U�� FRQ OR FXDO VH

FXPSOH I�[�b �I�[�� �'I�[���[b [��� ! �� SDUD WRGR [ � %
e�[�� U�� HV GHFLU� I HV HVWULFWDPHQWH

FRQYH[D HQ [��

LL� 6H UD]RQD DQuDORJDPHQWH�

����� '(),1,&,u21� �&RQYH[LGDG \ FRQFDYLGDG HQ XQ LQWHUYDOR�� /DV QRFLRQHV GH IXQFLuRQ FRQYH[D \

GH IXQFLuRQ FuRQFDYD HQ XQ SXQWR GHEHQ PRGLnFDUVH VL VH TXLHUHQ H[WHQGHU GLFKDV QRFLRQHV D SXQWRV HQ



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

ORV TXH OD IXQFLuRQ QR HV GHULYDEOH� (VWDV GHnQLFLRQHV PuDV JHQHUDOHV GH IXQFLuRQ FRQYH[D \ GH IXQFLuRQ

FuRQFDYD HQ XQ LQWHUYDOR \D VH YLHURQ HQ ������� ODV UHFRUGDUHPRV EUHYHPHQWH�

q 6HD I � >D� E@ b� 5� VH GLFH TXH I HV FRQYH[D HQ , | >D� E@ VL FXDOHVTXLHUD TXH VHDQ [� \ � , VH FXPSOH�

I�t[� ��b t�\� � tI�[� � ��b t�I�\�� � � t � ��

HVWR HV� VL GDGRV GRV SXQWRV FXDOHVTXLHUD GH OD JUuDnFD GH I FX\D DEVFLVD VHD GH , � HO VHJPHQWR TXH

XQH ORV GRV SXQWRV HVWuD SRU HQFLPD GH OD JUuDnFD GH OD IXQFLuRQ�

q 8QD IXQFLuRQ I � >D� E@ b� 5 VH GLFH TXH HV FuRQFDYD HQ , | >D� E@ VL FXDOHVTXLHUD TXH VHDQ [� \ � , VH

FXPSOH�

I�t[� ��b t�\� w tI�[� � ��b t�I�\�� � � t � ��

HV GHFLU� VL GDGRV GRV SXQWRV FXDOHVTXLHUD GH OD JUuDnFD GH I FX\D DEVFLVD VHD GH , � HO VHJPHQWR TXH

XQH ORV GRV SXQWRV HVWuD SRU GHEDMR GH OD JUuDnFD GH OD IXQFLuRQ�

q 6L ODV GHVLJXDOGDGHV DQWHULRUHV VRQ HVWULFWDV� OD IXQFLuRQ VH GLFH TXH HV HVWULFWDPHQWH FRQYH[D� R ELHQ�

HVWULFWDPHQWH FuRQFDYD� UHVSHFWLYDPHQWH�

q 2EVuHUYHVH TXH ODV GHnQLFLRQHV GDGDV QR LQYROXFUDQ SDUD QDGD OD GHULYDELOLGDG GH OD IXQFLuRQ HQ HO

LQWHUYDOR� DVur� SRU HMHPSOR� OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  M[M SDUD WRGR [ � 5 HV

HVWULFWDPHQWH FRQYH[D HQ FXDOTXLHU LQWHUYDOR >bD� D@ | 5 TXH FRQWHQJD DO RULJHQ� DXQ FXDQGR GLFKD

IXQFLuRQ QR HV GHULYDEOH HQ HVH SXQWR �YuHDVH OD nJXUD �����

(Q OD SURSRVLFLuRQ TXH VLJXH YDPRV D REWHQHU XQD FDUDFWHUL]DFLuRQ GH OD FRQYH[LGDG GH XQD IXQFLuRQ

HQ XQ LQWHUYDOR� TXH VHUuD uXWLO SDUD KDFHUOR FRQ OD GHULYDGD PuDV DGHODQWH� 5HGuDFWHVH FRPR HMHUFLFLR OD

FRQGLFLuRQ FRUUHVSRQGLHQWH SDUD OD FRQFDYLGDG�

)LJXUD ���� ,OXVWUDFLuRQ GH OD FRQYH[LGDG GH M[M

����� 352326,&,u21� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ UHDO� 8QD FRQGLFLuRQ QHFHVDULD \ VXnFLHQWH

SDUD TXH I VHD FRQYH[D HQ GLFKR LQWHUYDOR HV TXH� FXDOHVTXLHUD TXH VHDQ WUHV SXQWRV [� \� ] � >D� E@ WDOHV

TXH [ � \ � ]� VH FXPSOD
I�\�b I�[�

\ b [
�

I�]�b I�\�

] b \



��� $OJXQDV DSOLFDFLRQHV GH OD GHULYDGD� ���

'HPRVWUDFLuRQ�

/D FRQGLFLuRQ HV QHFHVDULD� 6HDQ GRV SXQWRV FXDOHVTXLHUD [� ] � >D� E@ WDOHV TXH [ � ]� &XDOTXLHU

SXQWR LQWHUPHGLR \ HQWUH DPERV SXHGH HVFULELUVH

\  [� t�] b [�  ��b t�[� t]� FRQ � � t � ��

\ SRU VHU I FRQYH[D HQ >D� E@� VH FXPSOH I�\� � ��b t�I�[� � tI�]�� /D nJXUD ��� D\XGDUuD D VHJXLU

HO UD]RQDPLHQWR� 6L VH FRQVLGHUD OD FXHUGD TXH XQH ORV SXQWRV �[� I�[�� \ �]� I�]��� \ VH WUD]D OD

KRUL]RQWDO SRU ORV SXQWRV GH GLFKD FXHUGD HQ ODV DEVFLVDV [ H \� ORV uDQJXORV TXH HQ WDOHV SXQWRV

IRUPDQ OD FXHUGD \ OD KRUL]RQWDO VRQ LJXDOHV� FRQ OR FXDO SXHGH DnUPDUVH TXH

���b t�I�[� � tI�]��b I�[�

\ b [
 

I�]�b ���b t�I�[� � tI�]��

] b \
�

WHQLHQGR HQ FXHQWD OD FRQYH[LGDG GH OD IXQFLuRQ UHVXOWD nQDOPHQWH

I�\�b I�[�

\ b [
�

I�]�b I�\�

] b \
�

FRPR VH TXHUurD SUREDU�

6H SURSRQH FRPR HMHUFLFLR SUREDU TXH OD FRQGLFLuRQ HV VXnFLHQWH�

&XDQGR XQD IXQFLuRQ I � >D� E@ b� 5 HV GHULYDEOH HQ HO LQWHUYDOR DELHUWR @D� E>� SXHGH UHODFLRQDUVH OD

FRQYH[LGDG FRQ SURSLHGDGHV GH ODV GHULYDGDV SULPHUD \ VHJXQGD GH I � WDO FRPR VH YH HQ ODV SURSRVLFLRQHV

TXH VLJXHQ�

)LJXUD ���� ,OXVWUDFLuRQ GH OD SURSRVLFLuRQ ������

������ 352326,&,u21� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ UHDO� GHULYDEOH HQ HO LQWHUYDOR DELHUWR @D� E>�

OD IXQFLuRQ I HV FRQYH[D �UHVSHFWLYDPHQWH� FuRQFDYD� HQ HO LQWHUYDOR @D� E> VL� \ VuROR VL� OD GHULYDGD 'I HV

PRQuRWRQD FUHFLHQWH �UHVSHFWLYDPHQWH� GHFUHFLHQWH� HQ GLFKR LQWHUYDOR�



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

'HPRVWUDFLuRQ�

/D FRQGLFLuRQ HV QHFHVDULD� 6HDQ [�� [� �@D� E>� WDOHV TXH [� � [� \ VHD XQ SXQWR LQWHUPHGLR

\  ��b t�[� � t[�� � � t � �� (Q YLUWXG GH ������ VH FXPSOH

I�[��b I�\�

\ b [�

w
I�\�b I�[��

\ b [�

� SDUD WRGR \ �@[�� [�>�

3DVDQGR DO OurPLWH HQ OD SULPHUD IUDFFLuRQ FXDQGR \ � [�� VH REWLHQH

'I�[�� w
I�\�b I�[��

\ b [�

� SDUD WRGR \ �@[�� [�>�

\ SDVDQGR DKRUD DO OurPLWH FXDQGR \ � [� UHVXOWD 'I�[�� w 'I�[��� OR TXH SUXHED HO FUHFLPLHQWR

PRQuRWRQR GH 'I HQ HO LQWHUYDOR @D� E>�

/D FRQGLFLuRQ HV VXnFLHQWH� 6XSRQJDPRV TXH OD GHULYDGD 'I HV FUHFLHQWH HQ @D� E>� WRPHPRV WUHV

SXQWRV FXDOHVTXLHUD [� \� ] �@D� E>� WDOHV TXH [ � \ � ]� $SOLFDQGR OD IuRUPXOD GHO LQFUHPHQWR nQLWR D

'I HQ ORV LQWHUYDORV >[� \@ \ >[� ]@� H[LVWHQ GRV SXQWRV W� �@[� \> \ W� �@\� ]>� WDOHV TXH�

I�\�b I�[�  'I�W���\ b [� \ I�]�b I�\�  'I�W���] b \��

HQ YLUWXG GH OD PRQRWRQurD GH 'I � GHEH FXPSOLUVH 'I�W�� � 'I�W��� HVWR HV�

I�\�b I�[�

\ b [
�

I�]�b I�\�

] b \
�

FRQ OR TXH� HQ YLUWXG GH ������ OD IXQFLuRQ I HV FRQYH[D HQ @D� E>�

/D GHPRVWUDFLuRQ HV FRPSOHWDPHQWH DQuDORJD HQ HO FDVR GH OD FRQFDYLGDG�

������ 352326,&,u21� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ UHDO� GHULYDEOH GRV YHFHV HQ HO LQWHUYDOR

DELHUWR @D� E>� (QWRQFHV� OD IXQFLuRQ I HV FRQYH[D �UHVSHFWLYDPHQWH� FuRQFDYD� HQ HO LQWHUYDOR @D� E> VL� \

VuROR VL� VH FXPSOH '�
I�[� w � SDUD WRGR [ �@D� E> �UHVSHFWLYDPHQWH� '�

I�[� � � SDUD WRGR [ �@D� E>��

'HPRVWUDFLuRQ�

6H SURSRQH FRPR HMHUFLFLR�

������ &252/$5,2� 6L I � >D� E@ b� 5 HV HVWULFWDPHQWH FRQYH[D �UHVSHFWLYDPHQWH� FuRQFDYD� \ GHULYDEOH

HQ @D� E>� GLFKD IXQFLuRQ WLHQH XQ uXQLFR PurQLPR �UHVSHFWLYDPHQWH� PuD[LPR� DEVROXWR HQ >D� E@� TXH HV XQR

GH ORV H[WUHPRV GHO LQWHUYDOR VL I HV PRQuRWRQD� R ELHQ� XQ SXQWR LQWHULRU GHO LQWHUYDOR HQ FDVR FRQWUDULR�

'HPRVWUDFLuRQ�

6H SURSRQH FRPR HMHUFLFLR�

&DUDFWHUL]DGD FRQ VXnFLHQWH FREHUWXUD OD FRQFDYLGDG \ OD FRQYH[LGDG GH XQD IXQFLuRQ� QRV RFXSDPRV

D FRQWLQXDFLuRQ GH FDUDFWHUL]DU ORV SXQWRV GH LQoH[LuRQ�

������ 352326,&,u21� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ GH WLSR &�>D� E@ \ VHD [� �@D� E> XQ SXQWR GH

LQoH[LuRQ GH I � VH GHEH FXPSOLU HQWRQFHV TXH '�
I�[��  ��

'HPRVWUDFLuRQ�



��� $OJXQDV DSOLFDFLRQHV GH OD GHULYDGD� ���

5HVXOWD LQPHGLDWDPHQWH DSOLFDQGR XQ UD]RQDPLHQWR VLPLODU DO GH OD SURSRVLFLuRQ ������ (Q HIHFWR� D

SDUWLU GH OD IuRUPXOD GH 7D\ORU GH I HQ [� \ SDUD [ � %�[�� U� SDUD XQ FLHUWR U ! �� UHVXOWD

I�[�b �I�[�� �'I�[���[b [���  
'�I�W�

��
�[b [��

�� � � MWb [�M � M[b [�M � U�

'DGR TXH I WLHQH XQD LQoH[LuRQ HQ [�� OD GHULYDGD VHJXQGD GH I GHEH WHQHU VLJQRV GLVWLQWRV VHJuXQ TXH

VH FRQVLGHUH [ �@[� b U� [�> R ELHQ [ �@[�� [� � U>� SXHVWR TXH �[b [��
� w �� SDUD WRGR [ � %�[�� U��

+DFLHQGR [� [� \ GDGR TXH OD GHULYDGD VHJXQGD GH I QR SXHGH WHQHU GLVFRQWLQXLGDGHV GH VDOWR HQ

HVH HQWRUQR� QHFHVDULDPHQWH GHEH VHU QXOD HQ HO SXQWR [��

������ 2%6(59$&,u21� $QuDORJDPHQWH D OR TXH VXFHGH FRQ ORV SXQWRV FUurWLFRV GH XQD IXQFLuRQ HQ UHODFLuRQ

D VX FRQGLFLuRQ GH H[WUHPR ORFDO� OD FRQGLFLuRQ '�I�[��  � QR HV VXnFLHQWH SDUD TXH HQ GLFKR SXQWR OD

IXQFLuRQ WHQJD XQD LQoH[LuRQ� (Q HIHFWR� EDVWD FRQVLGHUDU SRU HMHPSOR OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU

I�[�  [�� [ � 5 HQ HO RULJHQ� HQ HVH SXQWR VH FXPSOH '�I���  � \� QR REVWDQWH� I QR WLHQH HQ uHO XQ

SXQWR GH LQoH[LuRQ� VLQR XQ PurQLPR DEVROXWR� 6LQ HPEDUJR� SDUD IXQFLRQHV GHULYDEOHV VXFHVLYDPHQWH HV

SRVLEOH HVWDEOHFHU XQD FRQGLFLuRQ VXnFLHQWH� WDO FRPR VH YH HQ OD SURSRVLFLuRQ TXH VLJXH�

������ 352326,&,u21� 6HD I � >D� E@ | 5 b� 5 XQD IXQFLuRQ UHDO GH FODVH &Q�>D� E@� SDUD XQ FLHUWR

Q � 1� 6L HQ XQ SXQWR [� �@D� E> VH FXPSOH�

|
'�I�[��  c c c  'Qb�I�[��  ��

'QI�[��� ��

SXHGH DnUPDUVH TXH VL Q HV LPSDU� HQWRQFHV I WLHQH XQD LQoH[LuRQ HQ HO SXQWR [��

'HPRVWUDFLuRQ�
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GH ODV IXQFLRQHV VLJXLHQWHV�
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�� 6HD I �$ | 5 b� 5 XQD IXQFLuRQ UHDO GHnQLGD HQ $ | 5� XQD UHFWD \  P[ � E VH GLFH TXH HV XQD

DVurQWRWD REOLFXD GH OD FXUYD SODQD \  I�[� VL H[LVWHQ ORV OurPLWHV�
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GRQGH VH KD HVFULWR � SDUD LQGLFDU TXH GLFKRV OurPLWHV GHEHQ FDOFXODUVH HQ �� \ HQ b�� 6L P  �� OD

DVurQWRWD HV KRUL]RQWDO� /D UHFWD [  [� VH GLFH TXH HV XQD DVurQWRWD YHUWLFDO GH \  I�[�� VL OLP
[�
�

I  � R

ELHQ VL OLP
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I  �� &DOFuXOHQVH ODV DVurQWRWDV GH ODV FXUYDV SODQDV VLJXLHQWHV�
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�� 8QD HVWDWXD GH DOWXUD + HVWuD VLWXDGD VREUH XQ SHGHVWDO GH DOWXUD K� 'HWHUPurQHVH D TXuH GLVWDQFLD

GHO SLH GHO SHGHVWDO GHEH VLWXDUVH XQ REVHUYDGRU SDUD YHU OD HVWDWXD FRQ XQ uDQJXOR GH YLVLuRQ PuD[LPR�

�� (Q HO FHQWUR GH OD SOD]D PD\RU �FLUFXODU GH UDGLR 5� GH XQ SXHEOR TXLHUH FRORFDUVH XQ IRFR SDUD

LOXPLQDU HO EDLOH GH OD QRFKH GH OD nHVWD PD\RU� &DOFuXOHVH D TXuH DOWXUD KD GH FRORFDUVH GLFKR IRFR FRQ

HO nQ GH DOXPEUDU OR PHMRU SRVLEOH HO FRQWRUQR GH OD SOD]D�

�1RWD� /D LOXPLQDFLuRQ HQ HO FRQWRUQR GH SOD]D VLJXH OD OH\ L  
$ VHQm

K� �5�
� VLHQGR 5 HO UDGLR GH OD SOD]D�

K OD DOWXUD GHO IRFR� m HO uDQJXOR TXH IRUPDQ ORV UD\RV OXPLQRVRV FRQ HO VXHOR \ $ XQD FRQVWDQWH TXH

GHSHQGH GH OD LQWHQVLGDG GH OD OX] TXH HPLWH HO IRFR��

�� $GPLWLHQGR TXH OD UHVLVWHQFLD D OD oH[LuRQ GH XQD YLJD GH VHFFLuRQ UHFWDQJXODU HV SURSRUFLRQDO DO

SURGXFWR GH OD EDVH SRU HO FXDGUDGR GH OD DOWXUD GH GLFKD VHFFLuRQ� GHWHUPurQHQVH ODV GLPHQVLRQHV GH OD

YLJD GH PuD[LPD UHVLVWHQFLD TXH VH SXHGH HODERUDU D SDUWLU GH XQ WURQFR FLOurQGULFR GH UDGLR 5�

�� /RV YHKurFXORV TXH FLUFXODQ SRU HO FDUULO uXQLFR GH XQ WuXQHO GHEHQ JXDUGDU HQWUH HOORV XQD GLVWDQFLD

GH VHJXULGDG TXH VH UHODFLRQD FRQ VX YHORFLGDG PHGLD Y PHGLDQWH '  �� � Y � Y�

��
� &DOFuXOHVH�



��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

�� HO QuXPHUR GH YHKurFXORV TXH SDVDQ HQ XQD KRUD SRU XQ SXQWR GDGR�

�� D TXuH YHORFLGDG HV PuD[LPR HO YROXPHQ GH WUuDQVLWR�

�� &DOFuXOHVH HO SXQWR GHO SULPHU FXDGUDQWH GH OD HOLSVH GH HFXDFLuRQ [���\�  �� WDO TXH OD WDQJHQWH D

GLFKD FXUYD HQ uHO GHWHUPLQD FRQ ORV HMHV GH FRRUGHQDGDV XQ WULuDQJXOR GH uDUHD PurQLPD�

�� 6H WLHQH XQ DODPEUH GH ORQJLWXG / P� VH FRUWD GLFKR DODPEUH HQ GRV SDUWHV� FRQ OD SULPHUD VH IRUPD

XQ FXDGUDGR \ FRQ OD VHJXQGD XQD FLUFXQIHUHQFLD� &DOFuXOHVH OD ORQJLWXG GH FDGD SDUWH SDUD TXH OD VXPD

GH ODV uDUHDV GH GLFKDV nJXUDV VHD� �D� PuD[LPD� �E� PurQLPD�

��� 'HWHUPurQHVH OD HFXDFLuRQ GH OD UHFWD TXH� SDVDQGR SRU HO SXQWR ��� ��� GHWHUPLQD FRQ ORV HMHV GH

FRRUGHQDGDV XQ VHJPHQWR GH ORQJLWXG PurQLPD HQ HO SULPHU FXDGUDQWH�

��� 6H FRQVLGHUD XQ FurUFXOR GH UDGLR 5� 'HWHUPurQHVH HO VHFWRU FLUFXODU TXH VH GHEH HOLPLQDU SDUD TXH�

FRQ OR TXH TXHGD GH FurUFXOR� VH FRQVWUX\D XQ HPEXGR FuRQLFR GH YROXPHQ PuD[LPR�

��� 8Q UD\R OXPLQRVR LQFLGH VREUH OD VXSHUnFLH SODQD TXH VHSDUD GRV PHGLRV� HQ HO SULPHUR� OD OX]

VH GHVSOD]D D YHORFLGDG Y� NP�V \ HQ HO VHJXQGR� D YHORFLGDG Y� NP�V� 6H VDEH TXH OD OX] VH GHVSOD]D

GH IRUPD WDO TXH HO SDVR GH XQ SXQWR D RWUR VH KDFH HQ HO PurQLPR WLHPSR SRVLEOH� 3UXuHEHVH TXH� FRQ

HVWD KLSuRWHVLV� ORV uDQJXORV m� \ m� TXH IRUPDQ ORV UD\RV FRQ OD QRUPDO D OD VXSHUnFLH TXH VHSDUD DPERV

PHGLRV FXPSOHQ OD HFXDFLuRQ
VHQm�

VHQm�
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� FRQRFLGD FRPR OH\ GH OD UHIUDFFLuRQ R OH\ GH 6QHOO�

��� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ FRQWLQXD HQ HO LQWHUYDOR FHUUDGR >D� E@ \ GHULYDEOH HQ HO DELHUWR

@D� E>� WDO TXH I�D�  I�E�  �� 3UXuHEHVH TXH FXDOTXLHUD TXH VHD m � 5� H[LVWH XQ F �@D� E> WDO TXH
'I�F�  mI�F�� �,QGLFDFLuRQ� DSOurTXHVH HO WHRUHPD GH 5ROOH D OD IXQFLuRQ ) �[�  I�[�J�[�� [ � >D� E@�
VLHQGR J XQD IXQFLuRQ GHnQLGD FRQYHQLHQWHPHQWH��

��� /D IXQFLuRQ I�[�  �b �[b��� �� � � [ � � VH DQXOD HQ ORV H[WUHPRV GH VX GRPLQLR \� QR REVWDQWH�
HV IuDFLO FRPSUREDU TXH QR H[LVWH QLQJuXQ W �@�� �> WDO TXH 'I�W�  �� 'LVFXWLU HVWH KHFKR EDMR HO SXQWR

GH YLVWD GHO WHRUHPD GH 5ROOH�

��� 6HD I � >�� �@ b� >�� �@ XQD IXQFLuRQ GHULYDEOH� WDO TXH M'I�[�M � � SDUD WRGR [ �@�� �>� 3UXuHEHVH TXH
H[LVWHQ XQRV uXQLFRV m� n � >�� �@ WDOHV TXH I�m�  m \ I�n�  �b n�

��� $SOLFDQGR OD IuRUPXOD GHO LQFUHPHQWR nQLWR� GHPXuHVWUHQVH ODV GHVLJXDOGDGHV VLJXLHQWHV�
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�� (MHUFLFLRV� ���

��� 6HDQ I� J� >D� E@ b� 5 GRV IXQFLRQHV FRQWLQXDV HQ VX GRPLQLR \ GHULYDEOHV HQ HO DELHUWR @D� E>�

3UXuHEHVH TXH�

D� 6L 'I�[�b'J�[� ! � SDUD WRGR [ �@D� E>� HQWRQFHV

I�[� w J�[� � I�D�b J�D� SDUD WRGR [ � >D� E@�

E� VL 0�P � 5 VRQ WDOHV TXH P � 'I�[� b'J�[� � 0 SDUD WRGR [ �@D� E>� XWLOL]DQGR HO WHRUHPD GHO

YDORU PHGLR� SDUD WRGR [ � >D� E@ VH FXPSOH
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��� &DOFuXOHQVH DSUR[LPDGDPHQWH ORV YDORUHV TXH VH LQGLFDQ \ DFuRWHVH HQ FDGD FDVR HO HUURU FRPHWLGR�
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��� �� 3URSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV�

&DOFuXOHVH DSUR[LPDGDPHQWH HO YDORU GH OQ ������ \ DFuRWHVH HO HUURU FRPHWLGR HQ GLFKD DSUR[LPDFLuRQ�

��� 3RU DSOLFDFLuRQ GH OD IuRUPXOD GH 7D\ORU� SUXuHEHVH TXH VH FXPSOH
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��� 'HVDUUROODU PHGLDQWH OD IuRUPXOD GH 7D\ORU OD IXQFLuR SROLQuRPLFD I�[�  [
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b �[� � �[b �� [ � 5�

HQ SRWHQFLDV GH �[b ��� +uDJDVH OR PLVPR SRU RWUR PuHWRGR�

��� 'HWHUPurQHVH HO SROLQRPLR GH 0DFODXULQ GH VHJXQGR JUDGR� 7��[�� GH OD IXQFLuRQ GHnQLGD SRU

I�[�  �� � [�� �� [ � 5� $FuRWHVH HO WuHUPLQR FRPSOHPHQWDULR GH /DJUDQJH� 5��[�� HQ HO FDVR [ ! ��

��� &DOFuXOHVH HO QuXPHUR GH WuHUPLQRV GHO GHVDUUROOR GH 7D\ORU GH OD IXQFLuRQ GHnQLGD SRU I�[�  

OQ��b[�� [ � � TXH VH KDQ GH WRPDU� SDUD SRGHU REWHQHU HO YDORU GH OQ������ FRQ FXDWUR FLIUDV GHFLPDOHV

H[DFWDV� &DOFuXOHQVH GLFKDV FLIUDV�

��� 'HWHUPurQHQVH ORV [ � 5 WDOHV TXH
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��� &DOFuXOHVH HO SULPHU WuHUPLQR QR QXOR GHO GHVDUUROOR HQ VHULH GH 0DFODXULQ GH OD IXQFLuRQ

I�[�  � OQ�� � [�b FRV� [� �b �[� [ �@b ����> \ DSOurTXHVH HO UHVXOWDGR DO FuDOFXOR GHO OurPLWH
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��� D� &DOFXODU HO GHVDUUROOR GH RUGHQ � GH OD IXQFLuRQ I�[�  H[S�VHQ[�� [ � 5� HQ WRUQR DO RULJHQ�

E� &DOFXODU HO GHVDUUROOR HQ VHULH GH SRWHQFLDV HQ HO RULJHQ� GH OD IXQFLuRQ GHnQLGD SRU I�[�  
�

� � [

SDUD WRGR [ �@b �� �>�

F� &DOFXODU HO GHVDUUROOR HQ VHULH GH SRWHQFLDV HQ HO RULJHQ GH OD IXQFLuRQ GHnQLGD SRU I�[�  

OQ�� � [� SDUD WRGR [ �@b �� �>�

G� &DOFXODU HO GHVDUUROOR HQ VHULH GH SRWHQFLDV HQ HO RULJHQ GH OD IXQFLuRQ GHnQLGD SRU I�[�  

DUFWDQ[ SDUD WRGR [ � 5�

��� $SOLFDQGR HO PuHWRGR GH 1HZWRQ� GHWHUPLQDU DSUR[LPDGDPHQWH ODV UDurFHV GH ODV HFXDFLRQHV TXH

VLJXHQ� FRQ XQ HUURU � LQGLFDGR HQ FDGD FDVR�
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�� *XurD GH UHIHUHQFLDV ELEOLRJUuDnFDV� ���

��� *8u,$ '( 5()(5(1&,$6 %,%/,2*5u$),&$6�

>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57� ,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�

(Q HO FDSurWXOR � GH HVWD REUD VH WUDWDQ FRQMXQWDPHQWH OD GHULYDGD GH XQD IXQFLuRQ \ ODV SURSLHGDGHV GH

ODV IXQFLRQHV GHULYDEOHV� $Vur� HQ HO DSDUWDGR ��� VH HVWXGLD HO WHRUHPD GHO YDORU PHGLR GH /DJUDQJH� TXH

VH GHPXHVWUD D SDUWLU GHO WHRUHPD GH 5ROOH� VH HVWXGLDQ DVLPLVPR DOJXQRV FULWHULRV GH PRQRWRQurD SDUD

IXQFLRQHV GHULYDEOHV \ DOJXQDV DSOLFDFLRQHV DGLFLRQDOHV GHO WHRUHPD GHO YDORU PHGLR� (O DSDUWDGR ���

WUDWD GH ODV UHJODV GH /
+ARSLWDO� LQWURGXFLHQGR HO FRQFHSWR GH IRUPD LQGHWHUPLQDGD� GHVDUUROODQGR ODV

LQGHWHUPLQDFLRQHV � � \� � \� D FRQWLQXDFLuRQ� HO UHVWR GH LQGHWHUPLQDFLRQHV� (O DSDUWDGR ��� WUDWD GH

OD IuRUPXOD GH 7D\ORU \ VXV DSOLFDFLRQHV D FuDOFXORV DSUR[LPDGRV� GHWHUPLQDFLuRQ GH H[WUHPRV GH IXQFLRQHV

GHULYDEOHV� FRQYH[LGDG \ DSUR[LPDFLuRQ GH ODV UDurFHV GH XQD HFXDFLuRQ� 'HEH GHVWDFDUVH OD EXHQD FROHFFLuRQ

GH HMHUFLFLRV TXH FRQWLHQH DO nQDO GH FDGD VHFFLuRQ�

>&D@ &$/0� 5�� 1� &2// \ 5� (67(/$� 3UREOHPHV GH &tDOFXO�

(VWH WH[WR SUHVHQWD XQD PX\ EXHQD \ FRPSOHWD FROHFFLuRQ GH HMHUFLFLRV� WRGRV HOORV UHVXHOWRV� (O FRQWHQLGR

GH QXHVWUR FDSurWXOR � VH FRUUHVSRQGH FRQ HO GH ORV FDSurWXORV � \ �� DVur� HQ HO FDSurWXOR � VH WUDWDQ ODV

IXQFLRQHV GHULYDEOHV \ VXV SURSLHGDGHV \ HQ HO FDSurWXOR � VH GHVDUUROOD OD UHSUHVHQWDFLuRQ GH IXQFLRQHV

UHDOHV GH YDULDEOH UHDO� VH YHQ DOJXQDV GH ODV DSOLFDFLRQHV WUDWDGDV DTXur \ VH DSOLFDQ D OD UHSUHVHQWDFLuRQ

JUuDnFD GH GLFKDV IXQFLRQHV�

>/L@ /,1u(6� (� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

/DV SURSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV� VH GHVDUUROODQ HQ ORV FDSurWXORV �� \ �� GH HVWD H[FHOHQWH REUD�

(Q HO FDSurWXOR �� VH GHVDUUROODQ ORV WHRUHPDV GHO YDORU PHGLR \ OD UHJOD GH /
+ARSLWDO \ HQ HO FDSurWXOR ��

VH WUDWDQ OD IuRUPXOD GH 7D\ORU \ VXV DSOLFDFLRQHV� &RPR HV KDELWXDO HQ HVWH DXWRU� HO WUDWDPLHQWR GH ORV

WHPDV HV VXPDPHQWH FRPSOHWR \ FRQWLHQH XQD H[FHOHQWH FROHFFLuRQ GH HMHUFLFLRV SURSXHVWRV�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

(O FDSurWXOR � TXH DFDEDPRV GH YHU DTXur VH FRUUHVSRQGH FRQ ORV DSDUWDGRV ,9��� ,9�� \ SDUWH GHO ,9���

HQ HO FXDO VH HVWXGLD HO FUHFLPLHQWR \ ORV H[WUHPRV GH XQD IXQFLuRQ� (O DSDUWDGR ,9�� WUDWD GH ORV

WHRUHPDV GHO YDORU PHGLR� TXH VH HVWXGLDQ HQ XQ RUGHQ GLVWLQWR DO TXH QRVRWURV KHPRV OOHYDGR D FDER�

ODV UHJODV GH /
+ARSLWDO VH GHVDUUROODQ FRPR XQD DSOLFDFLuRQ GH GLFKRV WHRUHPDV� /D IuRUPXOD GH 7D\ORU \

VXV DSOLFDFLRQHV VH WUDWDQ HQ HO DSDUWDGR ,9��� 6H LQFOX\H XQ DSuHQGLFH DO FDSurWXOR ,9 HQ HO FXDO VH YHQ

PuHWRGRV GH DSUR[LPDFLuRQ GH ODV UDurFHV GH XQD HFXDFLuRQ� 7DPELuHQ HV UHFRPHQGDEOH OD OHFWXUD GH OD QRWD

KLVWuRULFD TXH HO DXWRU LQFOX\H DO nQDO GHO FDSurWXOR VREUH OD KLVWRULD GHO FuDOFXOR GLIHUHQFLDO�

>6SY@ 63,9$.� 0� &DOFXOXV�

/DV SURSLHGDGHV GH ODV IXQFLRQHV GHULYDEOHV �WDO FRPR VH KDQ YLVWR HQ QXHVWUR FDSurWXOR ��� VH SUHVHQWDQ

HQ GLYHUVRV FDSurWXORV GH HVWD REUD� (Q FRQFUHWR� HQ HO FDSurWXOR �� VH WUDWDQ HQ SULPHU OXJDU ORV H[WUHPRV

GH IXQFLRQHV� ORV WHRUHPDV GH 5ROOH \ GHO YDORU PHGLR� DVur FRPR DOJXQDV DSOLFDFLRQHV DO HVWXGLR GHO

FUHFLPLHQWR GH IXQFLRQHV� D FRQWLQXDFLuRQ� VH YHQ HO WHRUHPD GHO YDORU PHGLR GH &DXFK\ \ OD UHJOD GH

/
+ARSLWDO� (Q XQ DSuHQGLFH GH HVWH FDSurWXOR VH WUDWD OD FRQFDYLGDG \ OD FRQYH[LGDG GH IXQFLRQHV� /D

IuRUPXOD GH 7D\ORU VH GHVDUUROOD HQ HO FDSurWXOR ��� HO FXDO VH GHGLFD SRU FRPSOHWR DO WHPD� XQD YH]

YLVWR HO &uDOFXOR ,QWHJUDO� (O GHVDUUROOR HQ VHULH GH SRWHQFLDV GH ODV IXQFLRQHV GHULYDEOHV� VH WUDWD HQ HO

FDSurWXOR ��� 'HEH GHVWDFDUVH HQ HVWD REUD OD H[FHOHQWH FROHFFLuRQ GH HMHUFLFLRV HQ FDGD XQR GH ORV FDSurWXORV

PHQFLRQDGRV�
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(O &uDOFXOR ,QWHJUDO WLHQH VXV RUurJHQHV HQ ORV WUDEDMRV GH ,� 1HZWRQ \ *� /HLEQL] �KDFLD nQDOHV

GHO VLJOR ;9,,� VREUH HO SUREOHPD GH FDOFXODU HO uDUHD EDMR XQD FXUYD SODQD� $PERV PDWHPuDWLFRV OR

UHVROYLHURQ GHVFRQRFLHQGR PXWXDPHQWH VXV WUDEDMRV UHVSHFWLYRV \ SRU FDPLQRV GLIHUHQWHV� 1HZWRQ HQIRFuR

HO SUREOHPD SODQWHDQGR HO FuDOFXOR GH uDUHDV FRPR XQ SURFHVR LQYHUVR D OD GHULYDFLuRQ� PLHQWUDV TXH /HLEQL]

XWLOL]uR ODV VXPDV� GH XQ PRGR VLPLODU DO TXH VH YHUuD HQ HO SULPHU DSDUWDGR� 3RVWHULRUPHQWH� &DXFK\

LQWURGXMR XQ PD\RU ULJRU HQ OD WHRULD GH OD LQWHJUDO� TXH IXH OXHJR JHQHUDOL]DGD SRU 5LHPDQQ \ PuDV

DGHODQWH SRU /HEHVJXH�
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IXQFLuRQ DFRWDGD� GDGD XQD SDUWLFLuRQ FXDOTXLHUD S � 3>D� E@� H[LVWHQ ODV VXPDV LQIHULRU \ VXSHULRU GH
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PX\ ELHQ VHOHFFLRQDGRV \ TXH FRPSOHWDQ SHUIHFWDPHQWH GLYHUVRV DVSHFWRV GH OD WHRUurD GHVDUUROODGD�
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(Q HVWH FDSurWXOR VH GHVDUUROODQ ORV PuHWRGRV SDUD FDOFXODU OD LQWHJUDO GH XQD IXQFLuRQ HQ XQ LQWHUYDOR

FHUUDGR� D SDUWLU GH ODV GHnQLFLRQHV \ SURSLHGDGHV YLVWDV HQ HO FDSurWXOR DQWHULRU� 6H HVWXGLDQ WDPELuHQ

DOJXQRV PuHWRGRV DSUR[LPDGRV SDUD HO FuDOFXOR GH LQWHJUDOHV \ VH YHQ DOJXQDV DSOLFDFLRQHV GH OD LQWHJUDO�

(O DSDUWDGR ���� WLHQH FRPR REMHWLYR GHVDUUROODU XQD PHWRGRORJurD SDUD FDOFXODU OD LQWHJUDO GH XQD

IXQFLuRQ HQ XQ LQWHUYDOR� HO FRQFHSWR FODYH SDUD HOOR HV HO GH SULPLWLYD GH XQD IXQFLuRQ� TXH SHUPLWH

UHODFLRQDU ORV FRQFHSWRV GH LQWHJUDO \ GH GHULYDGD GH XQD IXQFLuRQ D WUDYuHV GHO GHQRPLQDGR WHRUHPD

IXQGDPHQWDO GHO &uDOFXOR R UHJOD GH %DUURZ� 6H HVWXGLDQ WDPELuHQ GRV WHRUHPDV PX\ LPSRUWDQWHV� HO GH

LQWHJUDFLuRQ SRU SDUWHV \ HO GHO FDPELR GH YDULDEOH�

(O DSDUWDGR ���� VH GHGLFD D ORV PuHWRGRV SDUD HO FuDOFXOR GH SULPLWLYDV� VH HPSLH]D FRQ GRV PuHWRGRV

JHQHUDOHV �SULPLWLYDFLuRQ SRU SDUWHV \ SRU FDPELR GH YDULDEOH� \ VH DSOLFD OXHJR D ODV IXQFLRQHV UDFLRQDOHV�

ODV IXQFLRQHV WULJRQRPuHWULFDV \ D DOJXQRV WLSRV GH IXQFLRQHV LUUDFLRQDOHV�

(Q HO DSDUWDGR ���� VH HVWXGLDQ EUHYHPHQWH ODV IXQFLRQHV GHnQLGDV SRU LQWHJUDOHV �R LQWHJUDOHV

GHSHQGLHQWHV GH XQ SDUuDPHWUR� \ VH HVWDEOHFHQ VXV SURSLHGDGHV PuDV LPSRUWDQWHV� HVWH DSDUWDGR HV

LPSRUWDQWH SDUD HO HVWXGLR GH ODV IXQFLRQHV HXOHULDQDV TXH VH YHUuD HQ HO FDSurWXOR VLJXLHQWH�

(O DSDUWDGR ���� VH GHGLFD D XQ HVWXGLR� EUHYH� GH DOJXQRV PuHWRGRV GH FuDOFXOR DSUR[LPDGR GH

LQWHJUDOHV� FRQFUHWDPHQWH VH HVWXGLDQ ORV PuHWRGRV GH ORV WUDSHFLRV� GH ORV UHFWuDQJXORV \ GH 6LPSVRQ�

3RU uXOWLPR VH YHQ HQ HO DSDUWDGR ���� DOJXQDV DSOLFDFLRQHV VHQFLOODV GH OD LQWHJUDO� EuDVLFDPHQWH HQ HO

FDPSR GH OD JHRPHWUurD� FuDOFXOR GH uDUHDV� YROuXPHQHV \ uDUHDV GH VXSHUnFLHV GH UHYROXFLuRQ�
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VXELQWHUYDOR GH >D� E@� HQ SDUWLFXODU HQ ORV VXELQWHUYDORV >D� [@� GRQGH [ HV XQ SXQWR FXDOTXLHUD GHO

LQWHUYDOR >D� E@� (VWR SHUPLWH IRUPXODU OD GHnQLFLuRQ TXH VLJXH� VL I � >D� E@ b� 5 HV XQD IXQFLuRQ LQWHJUDEOH�

VH GHQRPLQD IXQFLuRQ LQWHJUDO GH I D OD IXQFLuRQ ) � >D� E@ b� 5 GHnQLGD SRU
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VH HVWDEOHFHQ HQ ODV GRV SURSRVLFLRQHV TXH VLJXHQ�
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HQ VX GRPLQLR� HQWRQFHV� VX IXQFLuRQ LQWHJUDO ) � >D� E@ b� 5 GHnQLGD HQ ������ HV FRQWLQXD HQ HO LQWHUYDOR
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OR FXDO SUXHED TXH� HIHFWLYDPHQWH� OD IXQFLuRQ ) HV XQLIRUPHPHQWH FRQWLQXD HQ >D� E@�

������ 352326,&,u21� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ FRQWLQXD HQ VX GRPLQLR� HQWRQFHV� VX IXQFLuRQ

LQWHJUDO ) � >D� E@ b� 5 GHnQLGD HQ ������ HV GHULYDEOH HQ HO LQWHUYDOR @D� E> \� DGHPuDV� VH FXPSOH
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'HPRVWUDFLuRQ�

6HD [ �@D� E> XQ SXQWR FXDOTXLHUD GHO DELHUWR� 9DPRV D SUREDU TXH OD IXQFLuRQ LQWHJUDO ) HV GHULYDEOH
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VLHQGR [ � z � [� K� 2EVuHUYHVH TXH VH KD DSOLFDGR HO FRURODULR ������ VREUH HO YDORU PHGLR LQWHJUDO

GH XQD IXQFLuRQ FRQWLQXD HQ XQ LQWHUYDOR�

)LJXUD ����� ,QWHUSUHWDFLuRQ JHRPuHWULFD GH OD IXQFLuRQ LQWHJUDO GH XQD IXQFLuRQ I � >D� E@ b� 5�

9LVWDV ODV SURSLHGDGHV EuDVLFDV GH OD IXQFLuRQ LQWHJUDO� YDPRV D DERUGDU D FRQWLQXDFLuRQ RWUR FRQFHSWR

FODYH SDUD HO FuDOFXOR GH LQWHJUDOHV� HO GH SULPLWLYD GH XQD IXQFLuRQ�

������ '(),1,&,u21� �3ULPLWLYD GH XQD IXQFLuRQ� ,QWHJUDO LQGHnQLGD�� 6HD XQD IXQFLuRQ I � >D� E@ b� 5�

VH GHQRPLQD SULPLWLYD GH I D WRGD IXQFLuRQ 
� >D� E@ b� 5� FRQWLQXD HQ >D� E@� GHULYDEOH HQ @D� E> \ WDO TXH

'
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$Vur� SRU HMHPSOR� OD IXQFLuRQ 
�[�  OQ�� � [�� [ � >D� E@ | 5
�

� HV XQD SULPLWLYD GH OD IXQFLuRQ
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OD IXQFLuRQ I�[�  �[� [ � >D� E@� 2EVuHUYHVH WDPELuHQ TXH VL I � >D� E@ b� 5 HV FRQWLQXD HQ VX GRPLQLR� VX

IXQFLuRQ LQWHJUDO GH ) � >D� E@ b� 5 GHnQLGD HQ ������ HV XQD SULPLWLYD GH I � GH DFXHUGR FRQ �������

6L 
� >D� E@ b� 5 HV XQD SULPLWLYD GH I � >D� E@ b� 5 \ w HV XQD FRQVWDQWH FXDOTXLHUD� VH FXPSOH TXH
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I�[� b I�[�  �� SDUD WRGR [ �@D� E>� FRQ OR TXH OD IXQFLuRQ 
 b � HV FRQVWDQWH HQ >D� E@� (VWR SUXHED

TXH� GDGD XQD IXQFLuRQ I � >D� E@ b� 5� HO FRQMXQWR GH WRGDV VXV IXQFLRQHV SULPLWLYDV HV
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' TXH DVLJQD D FDGD IXQFLuRQ GHULYDEOH VX GHULYDGD� HV GHFLU� SXHGH HVFULELUVH
5
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IJ� OR FXDO SXHGH MXVWLnFDU HQ SDUWH HO WuHUPLQR DQWLGHULYDGD TXH DOJXQRV DXWRUHV HPSOHDQ SDUD UHIHULUVH

D ODV IXQFLRQHV SULPLWLYDV �YuHDVH� SRU HMHPSOR� >%D@�� (V LQPHGLDWR REVHUYDU� TXH VL 
 HV XQD SULPLWLYD

GH I \ � HV XQD SULPLWLYD GH J� OD IXQFLuRQ 
�� HV XQD SULPLWLYD GH I � J \ OD IXQFLuRQ w
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������ 2%6(59$&,u21� (V LQPHGLDWR FRPSUREDU SRU VLPSOH GHULYDFLuRQ� TXH VL I � >D� E@ b� 5 HV XQD
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(Q OD SURSRVLFLuRQ TXH VLJXH VH SRGUuD FRPSUREDU OD JUDQ LPSRUWDQFLD GH OD QRFLuRQ GH SULPLWLYD GH

XQD IXQFLuRQ SDUD HVWDEOHFHU XQD PHWRGRORJurD RSHUDWLYD GH FuDOFXOR GH OD LQWHJUDO GH XQD IXQFLuRQ HQ XQ

LQWHUYDOR�

������ 7(25(0$� �7HRUHPD IXQGDPHQWDO GHO &uDOFXOR R 5HJOD GH %DUURZ�� 6H FXPSOHQ ODV SURSLHGDGHV

VLJXLHQWHV�
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q 6XSRQHPRV TXH VH KD FRQVWDWDGR OD H[WUDRUGLQDULD LPSRUWDQFLD GHO WHRUHPD DQWHULRU HQ UHODFLuRQ D

QXHVWUR REMHWLYR GH REWHQHU XQD PHWRGRORJurD RSHUDWLYD SDUD FDOFXODU OD LQWHJUDO GH XQD IXQFLuRQ HQ

XQ LQWHUYDOR� (Q HO FDVR GH ODV IXQFLRQHV FRQWLQXDV� VH KD SUREDGR TXH EDVWD REWHQHU XQD SULPLWLYD

\ UHVWDU VXV YDORUHV HQ ORV H[WUHPRV GHO LQWHUYDOR�
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SURSRVLFLuRQ ������� QR VLHPSUH HV SRVLEOH REWHQHU IuDFLOPHQWH ODV SULPLWLYDV GH XQD IXQFLuRQ FRQWLQXD�

DVur� SRU HMHPSOR� QR H[LVWH QLQJXQD IXQFLuRQ HOHPHQWDO TXH VHD XQD SULPLWLYD GH OD IXQFLuRQ I �5 b� 5
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������ 2%6(59$&,u21� (Q RFDVLRQHV� SDUD FDOFXODU HO uDUHD OLPLWDGD SRU GRV FXUYDV SODQDV UHVXOWD

PXFKR PuDV SUuDFWLFR SODQWHDU ORV FuDOFXORV FRQVLGHUDQGR TXH OD HFXDFLuRQ GH ODV FXUYDV SODQDV VH



��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

H[SUHVD PHGLDQWH [  
�\�� OD FXDO VH GHGXFH� VL HOOR HV SRVLEOH� GH OD HFXDFLuRQ \  I�[� PHGLDQWH

WUDQVIRUPDFLRQHV DOJHEUDLFDV DGHFXDGDV� &RQ HVWH SODQWHDPLHQWR� GHQRPLQDGR PuHWRGR GH ODV IUDQMDV

KRUL]RQWDOHV� HO uDUHD GHO VXEFRQMXQWR GHO SODQR GHnQLGR SRU

:  I�[� \� � 5�
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�YuHDVH OD nJXUD ����� SXHGH FDOFXODUVH PHGLDQWH OD LQWHJUDO
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VLHQGR YuDOLGDV FRQVLGHUDFLRQHV VLPLODUHV D ODV HIHFWXDGDV HQ ������ HQ FXDQGR D VLJQR� GHVLJXDOGDGHV \

GHVFRPSRVLFLuRQ GHO LQWHUYDOR�

)LJXUD ����� &uDOFXOR GH uDUHDV ?SRU IUDQMDV KRUL]RQWDOHV��

)LJXUD ����� &uDOFXOR GH uDUHDV SODQDV� FDVR PuDV JHQHUDO�



���� $OJXQDV DSOLFDFLRQHV GH OD LQWHJUDO� ���

������ 2%6(59$&,u21� (Q RWURV FDVRV� HO VXEFRQMXQWR : | 5
� VH GHnQH FRPR HO OLPLWDGR SRU XQD

FXUYD SODQD GH HFXDFLuRQ ) �[� \�  �� HVWR HV� YLHQH GDGR SRU :  I�[� \� � 5�  ) �[� \� � �J� �YuHDVH

OD nJXUD ������ (Q HVWH FDVR� ODV IXQFLRQHV D LQWHJUDU� HVWR HV� I�� I�� >D� E@ b� 5 HQ XQ FDVR� R ELHQ� ODV

IXQFLRQHV 
�� 
�� >F� G@ b� 5 HQ HO RWUR� VH REWLHQHQ D SDUWLU GH OD HFXDFLuRQ GH OD IURQWHUD R FRQWRUQR

GH : � TXH HV HO FRQMXQWR GHnQLGR SRU p:  I�[� \� � 5
�  ) �[� \�  �J� GHVSHMDQGR OD YDULDEOH

FRUUHVSRQGLHQWH� 3RU RWUD SDUWH� ORV OurPLWHV GH ODV YDULDEOHV VH GHWHUPLQDQ D SDUWLU GH OD UHVROXFLuRQ GH

ORV VLVWHPDV GH HFXDFLRQHV VLJXLHQWHV�
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$ SDUWLU GHO SULPHUR GH HOORV VH REWLHQHQ ORV YDORUHV GH D \ E� SDUD DSOLFDU OD PHWRGRORJurD GHVFULWD HQ

������ \ D SDUWLU GHO VHJXQGR� ORV YDORUHV GH F \ G SDUD DSOLFDU OR YLVWR HQ �������

�%� &uDOFXOR GH uDUHDV XWLOL]DQGR FRRUGHQDGDV SRODUHV SODQDV�

������ /DV FRRUGHQDGDV SRODUHV GH XQ SXQWR �[� \� � 5� VRQ �U� t�� GRQGH U w � HV OD GLVWDQFLD GHO

SXQWR DO RULJHQ GH FRRUGHQDGDV \ t �@b{� {> HV HO uDQJXOR TXH IRUPDQ OD VHPLUHFWD TXH XQH HO SXQWR FRQ

HO RULJHQ GH FRRUGHQDGDV \ HO VHPLHMH SRVLWLYR GH ODV [� 6H UHODFLRQDQ FRQ ODV FRRUGHQDGDV FDUWHVLDQDV

PHGLDQWH ODV HFXDFLRQHV

[  U FRV t \ \  U VHQ t�

6L XQ VXEFRQMXQWR GHO SODQR HVWuD OLPLWDGR SRU GRV VHPLUHFWDV GH HFXDFLRQHV t  t� \ t  t� \ GRV FXUYDV

SODQDV GH HFXDFLRQHV U  I�t� \ U  J�t�� HVWR HV� VL HO VXEFRQMXQWR : HVWuD GHnQLGR SRU

:  I�U� t�  t� � t � t�� J�t� � U � I�t�J�

�YuHDVH OD nJXUD ������ HO FuDOFXOR GHO uDUHD GHO VXEFRQMXQWR: SXHGH SODQWHDUVH FRPR VH YH D FRQWLQXDFLuRQ�

6L S  It�  t��� � t��� � c c c � t�Q�  t�J HV XQD SDUWLFLuRQ GHO LQWHUYDOR >t�� t�@� HO uDUHD GHO VXEFRQMXQWR

OLPLWDGR SRU ODV VHPLUHFWDV t  t�N� \ t  t�N���� N  �� �� � � � � Q b �� \ ODV GRV FXUYDV GH HFXDFLRQHV

U  I�t� \ U  J�t�� SXHGH DSUR[LPDUVH PHGLDQWH HO uDUHD GH OD SDUWH GH FRURQD FLUFXODU GDGD SRU
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(QWRQFHV� XQD DSUR[LPDFLuRQ DO uDUHD GHO VXEFRQMXQWR : YHQGUuD GDGD SRU ODV VXPDV GH 5LHPDQQ
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6L ODV IXQFLRQHV I \ J VRQ FRQWLQXDV� HQ YLUWXG GH ����� VH FXPSOLUuD
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TXH HV OD H[SUHVLuRQ TXH SURSRUFLRQD XQ PuHWRGR GH FuDOFXOR GHO uDUHD GH XQ VXEFRQMXQWR GHO SODQR� XWLOL]DQGR

FRRUGHQDGDV SRODUHV SODQDV�



��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

)LJXUD ����� u$UHD GH XQ VXEFRQMXQWR PHGLDQWH FRRUGHQDGDV SRODUHV SODQDV�

������ (-(03/2� 9DPRV D FDOFXODU HO uDUHD GHO VXEFRQMXQWR OLPLWDGR SRU OD FLUFXQIHUHQFLD GH FHQWUR HO

SXQWR �D� �� \ UDGLR D \ ODV VHPLUHFWDV GH HFXDFLRQHV t  {

�
\ t  {

�
�YuHDVH OD nJXUD ������� /D HFXDFLuRQ

GH OD FLUFXQIHUHQFLD HQ FRRUGHQDGDV FDUWHVLDQDV HV� �[b D�� � \
�  D

�� HV GHFLU� [� � \
� b �D[  �� (Q

FRRUGHQDGDV SRODUHV SODQDV� HVWD HFXDFLuRQ VH WUDQVIRUPD HQ� U  �D FRV t� (O VXEFRQMXQWR : GHO FXDO VH

TXLHUH FDOFXODU HO uDUHD� HVWuD GHnQLGR SRU
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FRQ OR TXH VX uDUHD VH FDOFXODUuD PHGLDQWH OD LQWHJUDO�
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������ (-(03/2� �/HPQLVFDWD GH %HUQRXOOL�� 9DPRV D YHU DKRUD RWUR HMHPSOR� TXH SRU RWUD SDUWH HV

XQ FOuDVLFR GHO FuDOFXOR GH uDUHDV HQ FRRUGHQDGDV SRODUHV SODQDV� VH WUDWD GH FDOFXODU HO uDUHD GHO VXEFRQMXQWR

: | 5
� OLPLWDGR SRU OD FXUYD GH HFXDFLuRQ U

�  �D� FRV �t� � � t � �{ �YuHDVH OD nJXUD ������� FXUYD
TXH VH GHQRPLQD OHPQLVFDWD GH %HUQRXOOL� /D VLPHWUurD GHO VXEFRQMXQWR TXH FRUUHVSRQGH D OD JUuDnFD GH

HVWD FXUYD SHUPLWH FDOFXODU HO uDUHD FRPR FXDWUR YHFHV HO uDUHD VRPEUHDGD HQ OD FLWDGD nJXUD� FRQ ODV

QRWDFLRQHV GH DQWHV� HO VXEFRQMXQWR GHO FXDO FDOFXODUHPRV HO uDUHD VH GHVFULEH HQ OD IRUPD VLJXLHQWH�
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FRQ OR TXH HO FuDOFXOR GH VX uDUHD VH KDUuD PHGLDQWH OD LQWHJUDO
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���� $OJXQDV DSOLFDFLRQHV GH OD LQWHJUDO� ���

)LJXUD ������ ,OXVWUDFLuRQ GHO HMHPSOR �������

)LJXUD ������ *UuDnFD GH OD OHPQLVFDWD GH %HUQRXOOL�

�&� 9ROXPHQ GH XQ VuROLGR GH UHYROXFLuRQ�

������ 6HD I � >D� E@ b� 5 XQD IXQFLuRQ DFRWDGD \ SRVLWLYD HQ HO LQWHUYDOR >D� E@ GH 5� VL : | 5
� HV HO

VXEFRQMXQWR GHnQLGR SRU
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VH GHVHD DSOLFDU HO FRQFHSWR GH LQWHJUDO GH XQD IXQFLuRQ HQ XQ LQWHUYDOR SDUD FDOFXODU HO YROXPHQ GHO

FXHUSR JHQHUDGR SRU OD URWDFLuRQ GH : DOUHGHGRU GHO HMH GH DEVFLVDV� YROXPHQ TXH VH GHVLJQDUuD PHGLDQWH

9 >\  ��: @ \ FX\D PHWRGRORJurD GH FuDOFXOR VH MXVWLnFD D FRQWLQXDFLuRQ�

6HD S  I[�� [�� � � � � [QJ XQD SDUWLFLuRQ GHO LQWHUYDOR >D� E@ \ VHD XQ VXELQWHUYDOR ,L  >[L� [L��@ |



��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

>D� E@� � � L � Q b �� (O YROXPHQ GHO FXHUSR lL OLPLWDGR SRU OD VXSHUnFLH GH UHYROXFLuRQ \ ORV SODQRV

GH HFXDFLRQHV [  [L \ [  [L��� SXHGH DSUR[LPDUVH PHGLDQWH HO YROXPHQ GHO FLOLQGUR FX\D EDVH HV HO

FurUFXOR GH UDGLR I�FL�� VLHQGR FL � ,L \ DOWXUD [L�� b [L� HV GHFLU
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(Q FRQVHFXHQFLD� HO YROXPHQ GHO FXHUSR l HV DSUR[LPDGR SRU OD VXPD GH ORV YROuXPHQHV GH ORV Q FLOLQGURV

FRUUHVSRQGLHQWHV D FDGD VXELQWHUYDOR ,L� HV GHFLU� VH FXPSOH
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&RQ OD LQWHUSUHWDFLuRQ GH OD LQWHJUDO FRPR VXPDV GH 5LHPDQQ� SXHGH DnUPDUVH HQWRQFHV TXH
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TXH HV OD H[SUHVLuRQ EXVFDGD� 6L OD URWDFLuRQ GHO VXEFRQMXQWR : VH UHDOL]D HQ WRUQR D XQD UHFWD KRUL]RQWDO

GH HFXDFLuRQ \  K� HQWRQFHV HV LQPHGLDWR YHU TXH
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7LHQH DVLPLVPR LQWHUuHV REWHQHU OD H[SUHVLuRQ GHO YROXPHQ GHO FXHUSR JHQHUDGR PHGLDQWH OD URWDFLuRQ GH

XQ VXEFRQMXQWR : GHO SODQR HQ WRUQR DO HMH GH RUGHQDGDV� GH HFXDFLuRQ [  �� PDQWHQLHQGR QRWDFLRQHV�

GLFKR YROXPHQ VH LQGLFDUuD PHGLDQWH 9 >[  ��: @ \� HQWRQFHV� HO YROXPHQ GHO FXHUSR le
L
JHQHUDGR SRU OD

URWDFLuRQ GHO VXEFRQMXQWR
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SXHGH DSUR[LPDUVH PHGLDQWH HO YROXPHQ GHO WXER FLOurQGULFR lL JHQHUDGR SRU HO FRQMXQWR
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FX\D H[SUHVLuRQ HV 9 >lL@  {�[�
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WHQLHQGR SUHVHQWH TXH 9 >le
L
@ 
 9 >lL@� L  �� �� � � � � Qb �� OD VXPD GH 5LHPDQQ
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HV XQD DSUR[LPDFLuRQ GHO YROXPHQ EXVFDGR� TXH YHQGUuD H[SUHVDGR PHGLDQWH
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6L HO FRQMXQWR : JLUD HQ WRUQR D XQD UHFWD YHUWLFDO GH HFXDFLuRQ [  N� HQWRQFHV HO YROXPHQ GHO FXHUSR

l JHQHUDGR SRU OD URWDFLuRQ GH : HQWRUQR D HVWD UHFWD SXHGH FDOFXODUVH PHGLDQWH
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���� $OJXQDV DSOLFDFLRQHV GH OD LQWHJUDO� ���

)LJXUD ������ 7RUR JHQHUDGR SRU OD URWDFLuRQ GH XQ FurUFXOR�

9HDPRV XQRV HMHPSORV LOXVWUDWLYRV GH OD PHWRGRORJurD TXH VH DFDED GH GHVDUUROODU�

������ (-(03/2� 6L HO VXEFRQMXQWR : | 5
� HV XQ FurUFXOR� HO FXHUSR l JHQHUDGR SRU VX URWDFLuRQ

HQ WRUQR D XQD UHFWD H[WHULRU DO PLVPR� VH GLFH TXH HV XQ WRUR� VH GHQRPLQD UDGLR LQWHULRU GHO WRUR

�GHVLJQDGR D� D OD GLVWDQFLD GHO FurUFXOR D OD UHFWD UHVSHFWR D OD FXDO JLUD� \ VH GHQRPLQD UDGLR H[WHULRU

GHO WRUR �QRWDGR E� D OD VXPD GH VX UDGLR LQWHULRU D \ HO GLuDPHWUR GHO FurUFXOR TXH HQJHQGUD HO WRUR �YuHDVH

OD nJXUD ������� 6H WUDWD GH FDOFXODU HO YROXPHQ GHO WRUR HQ IXQFLuRQ GH VXV UDGLRV LQWHULRU \ H[WHULRU�

3DUD DERUGDU OD UHVROXFLuRQ GH HVWH HMHUFLFLR� WRPDUHPRV XQ FurUFXOR GH UDGLR U FHQWUDGR HQ SXQWR

��� 5�� FXPSOLuHQGRVH 5 ! U� HQWRQFHV� HO WRUR HV HO FXHUSR l JHQHUDGR SRU OD URWDFLuRQ GH HVWH FurUFXOR :

HQ WRUQR DO HMH GH DEVFLVDV� VLHQGR VX UDGLR LQWHULRU D  5 b U ! � \ VX UDGLR H[WHULRU E  5 � U ! � \

FXPSOLuHQGRVH HQWRQFHV TXH 5  
D� E

�
\ U  

Eb D

�
� /D HFXDFLuRQ GH OD FLUFXQIHUHQFLD GH FHQWUR HO SXQWR

��� 5� \ UDGLR U HV [� � \� b �5\ � 5� b U�  �� D SDUWLU GH OD FXDO VH REWHQGUuDQ ODV IXQFLRQHV TXH

GHEHUuDQ XWLOL]DUVH HQ ORV FuDOFXORV� TXH VRQ
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S
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&RQ HOOR� HO WRUR l HV HO FXHUSR GH UHYROXFLuRQ JHQHUDGR SRU OD URWDFLuRQ� HQ WRUQR DO HMH GH DEVFLVDV� GHO

FRQMXQWR
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��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

7HQLHQGR HQ FXHQWD OD VLPHWUurD GHO WRUR UHVSHFWR DO SODQR [  �� VX YROXPHQ SXHGH FDOFXODUVH HQWRQFHV

PHGLDQWH OD LQWHJUDO
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TXH HV OD H[SUHVLuRQ TXH VH TXHUurD HQFRQWUDU�

3RU VXSXHVWR H[LVWH RWUR SODQWHDPLHQWR DOWHUQDWLYR DO TXH KHPRV HIHFWXDGR� FRQVLVWH HQ FRQVLGHUDU OD

FLUFXQIHUHQFLD GH FHQWUR HQ HO SXQWR �5� �� \ UDGLR U � 5� FRQ OR TXH HO WRUR l HV HQWRQFHV HO FXHUSR GH

UHYROXFLuRQ JHQHUDGR SRU OD URWDFLuRQ GHO FurUFXOR HQ WRUQR DO HMH GH RUGHQDGDV� &RPR HMHUFLFLR� GHWuDOOHQVH

ORV FuDOFXORV HQ HVWH FDVR \ FRPSUXuHEHVH OD FRLQFLGHQFLD GH UHVXOWDGRV HQWUH DPERV SODQWHDPLHQWRV�

)LJXUD ������ 9ROXPHQ GH XQ FDVTXHWH HVIuHULFR�

������� (-(03/2� 9DPRV D REWHQHU OD H[SUHVLuRQ GHO YROXPHQ GH XQ FDVTXHWH HVIuHULFR l GH DOWXUD

+ HQ XQD HVIHUD GH UDGLR 5 �YuHDVH OD nJXUD ������� 8Q SODQWHDPLHQWR SRVLEOH SDUD HOOR HV HO VLJXLHQWH�

FRQVLGHUDU OD FLUFXQIHUHQFLD GH FHQWUR HQ HO RULJHQ GH FRRUGHQDGDV \ UDGLR 5� FX\D HFXDFLuRQ HV [
��\

�  

5
� \ HO FRQMXQWR : | 5� GHnQLGR SRU :  I�[� \� � 5�
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HOOR� HO FDVTXHWH HVIuHULFR l HV� SUHFLVDPHQWH� HO FXHUSR TXH UHVXOWD GH OD URWDFLuRQ GH : HQ WRUQR DO HMH



���� $OJXQDV DSOLFDFLRQHV GH OD LQWHJUDO� ���

GH DEVFLVDV� 3RU OR WDQWR� HO YROXPHQ GH l SXHGH FDOFXODUVH PHGLDQWH
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�'� /RQJLWXG GH XQ DUFR GH FXUYD SODQD�

������� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ DFRWDGD HQ VX GRPLQLR \ GHULYDEOH HQ HO DELHUWR @D� E>� GHVLJQHPRV

PHGLDQWH
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HO DUFR GH OD JUuDnFD GH I IRUPDGD SRU ORV SXQWRV FX\D DEVFLVD HVWuD HQ HO LQWHUYDOR >D� E@� 4XHUHPRV

GHGXFLU XQD H[SUHVLuRQ TXH SHUPLWD HO FuDOFXOR GH OD ORQJLWXG GH GLFKR DUFR� TXH LQGLFDUHPRV SRU /�b��
6HD S  I[�� [�� � � � � [QJ XQD SDUWLFLuRQ GHO LQWHUYDOR >D� E@ \ GHVLJQHPRV SRU ,L  >[L� [L��@� L  

�� �� � � � � Qb � FDGD XQR GH ORV VXELQWHUYDORV LQGXFLGRV SRU HVD SDUWLFLuRQ� GHVLJQHPRV PHGLDQWH
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HO DUFR GH OD JUuDnFD GH I IRUPDGD SRU ORV SXQWRV FX\D DEVFLVD HVWuD HQ HO LQWHUYDOR ,L� 6L DGPLWLPRV TXH

OD ORQJLWXG GH HVWH DUFR SXHGH DSUR[LPDUVH SRU OD ORQJLWXG GHO VHJPHQWR TXH XQH VXV H[WUHPRV� VH WHQGUuD
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�L  �� �� � � � � Qb ��� (Q FRQVHFXHQFLD� OD ORQJLWXG GHO DUFR GH FXUYD HVWDUuD DSUR[LPDGD SRU OD ORQJLWXG
GH OD SROLJRQDO IRUPDGD SRU ORV VHJPHQWRV TXH XQHQ ORV H[WUHPRV GH ORV VXELQWHUYDORV ,L \ WHQLHQGR HQ

FXHQWD OD LQWHUSUHWDFLuRQ GH OD LQWHJUDO FRPR VXPDV GH 5LHPDQQ� VH FXPSOLUuD
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TXH HV OD H[SUHVLuRQ EXVFDGD�

������� (-(03/2� 6H GHVHD FDOFXODU OD ORQJLWXG GHO DUFR GH SDUuDEROD \  [
� HQ HO LQWHUYDOR >�� �@�

6L VH FRQVLGHUD OD IXQFLuRQ I � >�� �@ b� 5 GDGD SRU I�[�  [
� \ DSOLFDQGR �������� VH WHQGUuD

/�b�  
= �

�

S
� � ��[��  

S
�

�
�
�

�
OQ�� �

S
�� { ��������

�(� u$UHD GH XQD VXSHUnFLH GH UHYROXFLuRQ�

������� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ DFRWDGD \ SRVLWLYD HQ VX GRPLQLR \ GHULYDEOH HQ HO DELHUWR @D� E>�

6L VH GHVLJQD PHGLDQWH

b  I�[� \� � 5�  [ � >D� E@� \  I�[�J
HO DUFR GH OD JUuDnFD GH I IRUPDGD SRU ORV SXQWRV FX\D DEVFLVD HVWuD HQ HO LQWHUYDOR >D� E@� VH GHVHD FDOFXODU

HO uDUHD GH OD VXSHUnFLH GH UHYROXFLuRQ JHQHUDGD SRU OD URWDFLuRQ GH b HQ WRUQR DO HMH GH DEVFLVDV� TXH

LQGLFDUHPRV $>\  ��b@� 9DPRV D GHVDUUROODU XQD PHWRGRORJurD SDUD HOOR�



��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

6L S  I[�� [�� � � � � [QJ HV XQD SDUWLFLuRQ GHO LQWHUYDOR >D� E@ \ GHVLJQDPRV SRU ,L  >[L� [L��@� L  

�� �� � � � � Qb� FDGD XQR GH ORV VXELQWHUYDORV LQGXFLGRV SRU OD PLVPD� SXHGH DSUR[LPDUVH HO uDUHD JHQHUDGD
SRU OD URWDFLuRQ GH b HQWUH [  [L \ [  [L��� SRU HO uDUHD GH XQ WURQFR GH FRQR WDO TXH OD ORQJLWXG GH VX

FLUFXQIHUHQFLD PHGLD HV

/L  �{I�FL�� FL � ,L� L  �� �� � � � � Qb �
\ FX\D DSRWHPD YLHQH GDGD SRU

'L  
S
�[L�� b [L�� � �'I�FL����[L�� b [L��  

S
� � �'I�FL��� �[L�� b [L��

(Q FRQVHFXHQFLD� HO uDUHD GHO WURQFR GH FRQR VHUuD

$L  /L'L  ��{I�FL��

tS
� �'I�FL�� �[L�� b [L�

u
� L  �� �� � � � � Qb ��

$Vur SXHV� HO uDUHD GH OD VXSHUnFLH GH UHYROXFLuRQ JHQHUDGD SRU OD URWDFLuRQ GH b HQ WRUQR DO HMH GH DEVFLVDV�

SXHGH DSUR[LPDUVH PHGLDQWH OD VXPD GH 5LHPDQQ

Qb�;
L �

$L  �{

Qb�;
L �

I�FL�

tS
� �'I�FL�� �[L�� b [L�

u
�

FRQ OR TXH nQDOPHQWH� HO uDUHD FLWDGD SXHGH FDOFXODUVH PHGLDQWH

$>\  �� b@  OLP
Q���

�{

Qb�;
L �

I�FL�

tS
� �'I�FL�� �[L�� b [L�

u
 �{

=
E

D

I�[�
S
� � �'I�[����

6H SUXHED GH IRUPD DQuDORJD TXH HO uDUHD GH OD VXSHUnFLH GH UHYROXFLuRQ JHQHUDGD SRU OD URWDFLuRQ GH b HQ

WRUQR DO HMH GH RUGHQDGDV� TXH GHVLJQDUHPRV SRU $>[  �� b@� SXHGH FDOFXODUVH PHGLDQWH

$>[  �� b@  �{
=

E

D

[

S
� � �'I�[����

������� (-(03/2�

�� 9DPRV D FDOFXODU HO uDUHD GH XQ FDVTXHWH HVIuHULFR FRPR HO TXH VH KD GHVFULWR HQ �������� 6L VH FRQVLGHUD

OD IXQFLuRQ I � >5 b +�5@ b� 5 GHnQLGD SRU I�[�  
S
5� b [�� GLFKD IXQFLuRQ HV GHULYDEOH \ VX

GHULYDGD HV

'I�[�  b [S
5� b [�

[ �@5b+�5>�

6L VH FRQVLGHUD HO DUFR GH FXUYD GHnQLGR SRU b  I�[� \� � 5�  [ � >5b+�5@� \  I�[�J� HO uDUHD
GHO FDVTXHWH HVIuHULFR VHUuD

$>\  �� b@  �{
=

5

5b+

S
5� b [� c

U
� �

[�

5� b [�
 �{5+�

�� 3UXuHEHVH FRPR HMHUFLFLR TXH HO uDUHD GH OD VXSHUnFLH GHO WRUR GHVFULWR HQ ������ HV

$>\  �� b@  {
��E� b D

���

PDQWHQLHQGR QRWDFLRQHV \ VLJQLnFDGR�



���� $OJXQDV DSOLFDFLRQHV GH OD LQWHJUDO� ���

�)� 9ROXPHQ GH XQ FXHUSR GH VHFFLuRQ FRQRFLGD�

������� &RQVLGuHUHVH XQ FXHUSR WULGLPHQVLRQDO l WDO TXH H[LVWH XQD UHFWD TXH OR DWUDYLHVD \ SXHGH

FRQRFHUVH HO uDUHD $�X� GH FXDOTXLHU VHFFLuRQ UHVXOWDGR GH FRUWDU HO FXHUSR SRU XQ SODQR RUWRJRQDO D
GLFKD UHFWD �YuHDVH OD nJXUD ������� YDULDQGR X HQ XQ LQWHUYDOR >D� E@ | 5� 6H WUDWD GH HVWDEOHFHU XQD

PHWRGRORJurD TXH SHUPLWD FDOFXODU� HQ HVWDV FRQGLFLRQHV� HO YROXPHQ GH GLFKR FXHUSR�

6HD ID  X�� X�� � � � � XQ  EJ XQD SDUWLFLuRQ GHO LQWHUYDOR >D� E@ \ VHDQ ,L  >XL� XL��@� L  �� �� � � � � Qb��
ORV VXELQWHUYDORV LQGXFLGRV SRU OD SDUWLFLuRQ� 3XHGH DSUR[LPDUVH HO YROXPHQ GH HVWH FXHUSR PHGLDQWH OD

VXPD GH 5LHPDQQ
Qb�;
L �

$�FL��XL�� b XL�� FL � ,L� L  �� �� � � � � Qb ��

FRQ OR TXH GLFKR YROXPHQ VH SRGUuD FDOFXODU PHGLDQWH OD LQWHJUDO

9 >l@  OLP
Q���

Qb�;
L �

$�FL��XL�� b XL�  

=
E

D

$�X�GX�

)LJXUD ������ 9ROXPHQ GH XQ FXHUSR WULGLPHQVLRQDO GH VHFFLuRQ FRQRFLGD�

������� (-(03/2� 8Q FXHUSR WULGLPHQVLRQDO l WLHQH SRU EDVH XQD HOLSVH GH HMHV �P \ �P� WRGD

VHFFLuRQ GH GLFKR FXHUSR REWHQLGD SRU LQWHUVHFFLuRQ GHO PLVPR FRQ XQ SODQR YHUWLFDO SHUSHQGLFXODU

DO HMH PD\RU GH OD EDVH HV XQ WULuDQJXOR HTXLOuDWHUR� &DOFXODU HO YROXPHQ GH GLFKR FXHUSR� 3DUD

UHVROYHUOR� SXHGH FRQVLGHUDUVH TXH OD EDVH HV OD HOLSVH GH HFXDFLuRQ
[
�

�
�

\
�

�
 �� b� � [ � ��

8QD VHFFLuRQ VLWXDGD D GLVWDQFLD [ GHO RULJHQ GH FRRUGHQDGDV HV XQ WULuDQJXOR HTXLOuDWHUR GH ODGR �\

\ DOWXUD \

S
�� FRQ OR TXH HO uDUHD GH OD VHFFLuRQ FRUUHVSRQGLHQWH GHO FXHUSR SXHGH H[SUHVDUVH PHGLDQWH

$�[�  �

�
c ��\��\S��  \

�
S
�  

S
�

�
�� b [

��� )LQDOPHQWH� WHQLHQGR HQ FXHQWD OD VLPHWUurD GHO FXHUSR

UHVSHFWR GHO SODQR [  �� HO FuDOFXOR GHO YROXPHQ SXHGH KDFHUVH� GH DFXHUGR FRQ OR H[SXHVWR HQ ��������

PHGLDQWH OD LQWHJUDO

9 >l@  �
= �

�

S
�

�
��b [

��  

S
�

�
��[b [

�

�
�

nnnn
�

�

 
�
S
�

�
�



��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

���� (-(5&,&,26�

�� 'DGDV ODV IXQFLRQHV I� 
� ,  >b���� ���@ b� 5 GHnQLGDV SRU


�[�  b[

U
�

[�
b �� [ � , \ I�[�  

[�S
��b [��[�

� [ � ,�

FRPSUXuHEHVH VL 
 HV XQD SULPLWLYD GH I � &DOFuXOHVH OD LQWHJUDO GH I HQ HO LQWHUYDOR , �

�� 6HD I �5 b� 5 XQD IXQFLuRQ UHDO FRQWLQXD \ SHULuRGLFD GH SHULRGR IXQGDPHQWDO 7 ! �� SUXuHEHVH TXH

D� OD LQWHJUDO

=
D�7

D

I QR GHSHQGH GH D�

E� VL� DGHPuDV� OD IXQFLuRQ I WLHQH VLPHWUurD LPSDU� HQWRQFHV OD IXQFLuRQ ) �5 b� 5 GHnQLGD SRU

) �[�  

=
[

D

I� [ � 5 HV SHULuRGLFD \ WLHQH SHULRGR 7 �

�� &DOFuXOHQVH ODV GHULYDGDV GH ODV VLJXLHQWHV IXQFLRQHV�

D�

=
[

�

� � W�

W�
� E�

= �

]

�Wb �
W� �

� F�

= �

[

DUFWDQ W� G�

=
W

�

VHQX

FRV�X
� H�

= �

[

�

\� � �
�

I�

= VHQ W

���

DUFVLQX�J�

= �

H
W

OQ[

[
� K�

=
[
�

[
�

W� FRV W� L�

= OQ W

b OQ W

�[� b ��H[�

�� &DOFuXOHQVH ORV VLJXLHQWHV OurPLWHV� D� OLP
[��

[

=
[

�

HW
�

=
[

�

HW
�

VHQ W

� E� OLP
[��

=
[

�

VHQ W

[

=
[

�

HW
� F� OLP

[��

= ��[
�

�

HbW

W

�[�
�

�� 6H FRQVLGHUD OD IXQFLuRQ 
�5 b� 5 GHnQLGD SRU 
�[�  

=
[
�
��[��

�

I�W�� [ � 5� VLHQGR I �5 b� 5

XQD IXQFLuRQ UHDO GHULYDEOH \ WDO TXH 'I�W� ! � SDUD WRGR W ! � \ I���  ��

D� 3UREDU TXH OD IXQFLuRQ 
 HV GRV YHFHV GHULYDEOH \ FDOFXODU OD IXQFLuRQ '�
�

E� &DOFXODU ORV H[WUHPRV UHODWLYRV GH OD IXQFLuRQ 
�

�� 6H FRQVLGHUD OD IXQFLuRQ I �5 b� 5 GHnQLGD SRU I�[�  

= �

[
�

VHQ
S
W� [ � 5� 3UREDU TXH I HV GHULYDEOH

\ FDOFXODU 'I�{ ���

�� 6HD I �5 b� 5 OD IXQFLuRQ GHnQLGD SRU I�W�  

�
W � VL � � W � ��

��Wb ��� VL W ! ��
6H GHnQH DKRUD OD IXQFLuRQ


�5 b� 5 PHGLDQWH 
�[�  

=
[��

[

I� [ � 5� &DOFXODU '
�[� HQ FXDOTXLHU SXQWR [ ! �� &DOFXODU OD

LQWHJUDO \ FRPSUREDU HO UHVXOWDGR�



��� (MHUFLFLRV� ���

�� 3UREDU TXH VL I � >�� �@ b� 5 HV XQD IXQFLuRQ FRQWLQXD� VH FXPSOH

= {

�

[I�VHQ[�  
{

�

=
{

�

I�VHQ[�  

{

= { �

�

I�VHQ[�� $SOLFDUOR D OD LQWHJUDO�

= {

�

[ VHQ[

� � FRV� [
�

�� /D IXQFLuRQ I�[�  
�

[�
HV ! � \� QR REVWDQWH� VH FXPSOH

=
�

b�

�

[�
 b

�

[

nnnn
�

b�

 �� 'LVFXWLU FXuDO HV HO

HUURU GH HVWH UD]RQDPLHQWR�

��� 'HPRVWUDU OD GHVLJXDOGDG GH &DXFK\�6FKZDU] SDUD LQWHJUDOHV�

t=
E

D

IJ

u�

�
t=

E

D

I�
u
c
t=

E

D

J�
u
�

&RPR DSOLFDFLuRQ� SUREDU TXH VH FXPSOH�

=
�

�

S
[Hb[ � �����

��� 6HD I � >D� E@ b� 5 XQD IXQFLuRQ GH FODVH &Q>D� E@ \ VHD 7Qb��I �[�� HO SROLQRPLR GH 7D\ORU GH JUDGR
Qb � GH I HQ HO SXQWR [� �@D� E>� 3UREDU OD IuRUPXOD GH 7D\ORU FRQ UHVWR LQWHJUDO�

I�[�b 7Qb��I �[���[�  

=
[

D

'QI�W�

�Qb ���
�[b W�Qb�GW� SDUD FDGD [ �@D� E>�

��� 6L ( HV OD IXQFLuRQ ?SDUWH HQWHUD�� VH GHnQHQ ODV IXQFLRQHV I� ) � ,  >�� �@ b� 5 PHGLDQWH

I�W�  Wb(�W�� W � , \ ) �[�  

=
[

�

I� [ � ,�

(VWXGLDU OD FRQWLQXLGDG GH HVWDV IXQFLRQHV HQ VX GRPLQLR� &DOFXODU OD LQWHJUDO GH ) HQ , �

��� $SOLFDQGR HO WHRUHPD GH LQWHJUDFLuRQ SRU SDUWHV� FDOFuXOHQVH ODV VLJXLHQWHV LQWHJUDOHV�

D�

=
{

�

[ FRV[� E�

=
{

�

H[ VHQ[� F�

=
H

�

OQ[� G�

=
{ �

b{ �

H�[ FRV[� H�

=
�

�

[�H�[� I�

=
���

��

[Hb[�

��� 3DUD FDGD QuXPHUR QDWXUDO Q  �� �� � � �� VH GHVLJQD SRU ,Q OD LQWHJUDO ,Q  

= { �

�

VHQQ [�

D� 'HWHUPLQDU XQD IuRUPXOD UHFXUUHQWH TXH SHUPLWD FDOFXODU ,Q HQ IXQFLuRQ GH ,Qb� �VXJHUHQFLD� DSOLFDU

OD LQWHJUDFLuRQ SRU SDUWHV�� E� &DOFXODU ,�S SDUD WRGR S w �� F� &DOFXODU ,�Sb� SDUD WRGR S w ��

��� $SOLFDQGR HO FDPELR GH YDULDEOH TXH VH LQGLFD HQ FDGD FDVR� FDOFuXOHQVH ODV VLJXLHQWHV LQWHJUDOHV�

D�

=
� �

� �

�
S
� � [�

� J�W�  VHQK W� E�

=
OQ �

�

S
H[ b �� J�W�  OQ�� � W���

F�

=
{

�

�

� � � FRV[
� J�X�  �DUFWDQ X� G�

=
5

�

S
5[b [�� SURSRQHU XQ FDPELR DGHFXDGR�



��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

��� $SOLFDQGR HO PuHWRGR GH SULPLWLYDFLuRQ SRU SDUWHV� FDOFXODU ODV LQWHJUDOHV LQGHnQLGDV VLJXLHQWHV�

D�

=
OQ[� E�

=
DUFWDQ[� F�

=
[
� VHQ[� G�

=
[
�
H
�[�

H�

=
DUFVHQ[

[
�

� I�

=
H
[ FRV[� J�

=
[
� OQ[� K�

=
OQ� [�

L�

=
[
�
H
[
�

� M�

=
[ DUFVHQ[
S
�b [

�
� N�

=
VHQ�OQ[�� O�

=
[

S
� � [�

��� $SOLFDQGR HO PuHWRGR GH SULPLWLYDFLuRQ SRU FDPELR GH YDULDEOH� FDOFXODU ODV LQWHJUDOHV LQGHnQLGDV

VLJXLHQWHV�

D�

=
�

H
[ � H

b[

� E�

=
�

S
��b ��[�

� F�

=
[
�

S
�b [

�
� G�

=
VHQ[

FRV�[
�

H�

=
OQ[

[

� I�

=
H

S
[

S
[

� J�

=
H
� OQ[� K�

=
�

� � [
�
�

L�

=
DUFWDQ[

� � [
�
� M�

=
H
[

S
�b H

[

� N�

=
�[

S
[
� � �

� O�

=
[� �

[
� b �

�

P�

=
[
� b �

[b �
� Q�

=
VHQ[ FRV[� R�

=
�

�[b ��
�
� �

�

��� &DOFXODU OD LQWHJUDO LQGHnQLGD GH ODV VLJXLHQWHV IXQFLRQHV UDFLRQDOHV�

D�

=
�

�[b ����[� � ���
� E�

=
�[� b �[� �

[
� b �[� � �[b �

� F�

=
�[� � �

�[� � ���
� G�

=
[
�

�[� b ���[� ��
�

H�

=
[
�

�[� � ���
� I�

=
[
� � [

[
� b [� �

� J�

=
[
�

[
� � [

� b �
� K�

=
[
�

[b �
�

L�

=
[� �

[
� b �

� M�

=
�

[
� � ��[� ��

� N�

=
[� �

[� �
� O�

=
[
� � �

[
� b �

�

P�

=
[� �

[�[� � ��
� Q�

=
[
�

�[b ����
� R�

=
[
�

�b [
�
�

��� &DOFXODU OD LQWHJUDO LQGHnQLGD GH ODV VLJXLHQWHV IXQFLRQHV WULJRQRPuHWULFDV�

D�

=
VHQ� [� E�

=
VHQ� [� F�

=
FRV� [� G�

=
FRV �[ FRV �[�

H�

=
FRV �[ FRV� [� I�

=
VHQ �[ FRV �[� J�

=
FRV �[

FRV� [
� K�

=
�

� � WDQ[
�

L�

=
�

� � VHQ[
� M�

=
�b FRV[

� � VHQ[
� N�

=
FRV� [ VHQ[� �

VHQ[
� O�

=
FRV[

� � FRV[
�

P�

=
�

FRV[� � VHQ[� �
� Q�

=
�

VHQ[� FRV[
� R�

=
VHQ�

[

�
� FRV�

[

�
��



��� (MHUFLFLRV� ���

��� &DOFXODU OD LQWHJUDO LQGHnQLGD GH ODV VLJXLHQWHV IXQFLRQHV LUUDFLRQDOHV�

D�

=
�

S
[� � [� �

� E�

=
[� �

S
[� b �[� �

� F�

=
�

S
�[� � [b �

� G�

=
�

��[� ��
S
[� � �

�

H�

=
[

S
[� � �[b �

� I�

=
[

U
[b �
[� �

� J�

=
[

S
��b [���� K�

= S
[� �

S
[

�
S
[� �

S
[
�

L�

=
�

�� � [��
S
�b [�

�M�

=
[

S
�b [�� N�

=
�

[�
S
D� b [�

� O�

=
[
�
S

D� b [��

��� $ WurWXOR GH UHFDSLWXODFLuRQ� FDOFXODU ODV LQWHJUDOHV LQGHnQLGDV TXH VH LQGLFDQ D FRQWLQXDFLuRQ�

DSOLFDQGR HQ FDGD FDVR HO PuHWRGR TXH VH FUHD PuDV RSRUWXQR \ MXVWLIurTXHVH�

D�

=
� � WDQ[

�b WDQ[
� E�

=
OQ� [

[
� F�

=
[

S
[� � �

� G�

=
VHQ�OQ[�

[
�

H�

=
[
�

[� � �
� I�

=
[H
b[

�

� J�

=
H
�[

S
H[ � �

� K�

=
[

H[
�

L�

=
OQ[
S
[
� M�

=
�

[

S
�b OQ� [

� N�

= S
[� OQ[

[
� O�

= U
DUFVHQ[

�b [�
�

P�

=
H

S
[� Q�

=
OQ�OQ[�

[
� R�

=
VHQ �[ FRV� �[� S�

=
WDQ� [�

T�

=
�[H[� U�

=
�

S
� � �[�

� V�

=
FRV��OQ[�� W�

=
DUFVHQ[

[�
�

��� 6H GHnQH OD IXQFLuRQ I � @����>b� 5 PHGLDQWH I�[�  

=
� [

S
[

FRV�[W��� (VWuXGLHVH OD GHULYDELOLGDG

GH I \ FDOFuXOHVH OD IXQFLuRQ GHULYDGD 'I �

��� 6H GHnQH OD IXQFLuRQ 
� @����>b� 5 PHGLDQWH 
�[�  

= D

� [

VHQ[�W�

W
� (VWuXGLHVH OD GHULYDELOLGDG

GH 
 \ FDOFuXOHVH OD IXQFLuRQ GHULYDGD '
�

��� 6HD I � @����>b� 5 OD IXQFLuRQ UHDO GHnQLGD SRU I�[�  

= [

�

DUFWDQ
W

[
� &DOFuXOHVH OD IXQFLuRQ GHULYDGD

'I SRU GHULYDFLuRQ EDMR HO VLJQR LQWHJUDO \ SRU LQWHJUDFLuRQ GLUHFWD�

��� 0HGLDQWH OD DSOLFDFLuRQ GHO PuHWRGR GH ORV WUDSHFLRV� FDOFuXOHQVH ODV LQWHJUDOHV TXH VLJXHQ FRQ XQ

HUURU PHQRU TXH ��b�� D�

=
�

�

H
[�
� E�

=
�

�

�

[
�

��� 0HGLDQWH OD DSOLFDFLuRQ GHO PuHWRGR GH 6LPSVRQ� FDOFuXOHQVH ODV LQWHJUDOHV TXH VLJXHQ FRQ XQ HUURU

PHQRU TXH ��b�� D�

=
�

�

H
[�
� E�

=
�

�

�

[
� F�

=
�

�

�

[�
� G�

=
�

�

FRV[��

��� (ODERUDU XQ SURFHGLPLHQWR TXH� PHGLDQWH OD DSOLFDFLuRQ GHO PuHWRGR GH 6LPSVRQ� SHUPLWD FDOFXODU

DSUR[LPDGDPHQWH� D� OQ �� E� DUFWDQ ���� FRQ XQ HUURU PHQRU TXH ��b��



��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

��� 'HGXFLU XQD IuRUPXOD GH LQWHJUDFLuRQ DSUR[LPDGD TXH VHD H[DFWD SDUD ORV SROLQRPLRV GH JUDGR �� GH

PDQHUD DQuDORJD D OD IuRUPXOD GH 6LPSVRQ GHGXFLGD HQ HO WH[WR SDUD SROLQRPLRV GH JUDGR ��

��� 6H WUDWD GH DSOLFDU HO FuDOFXOR DSUR[LPDGR GH LQWHJUDOHV SRU HO PuHWRGR GH ORV WUDSHFLRV D OD DSUR[L�

PDFLuRQ GHO QuXPHUR UHDO {� SDUWLHQGR GH OD LJXDOGDG
{

�
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� 3DUD HOOR� VH SLGH�

D� 3UXuHEHVH TXH I � >�� �@� 5 GHnQLGD SRU I�[�  
�

� � [�
YHULnFD M'�

I�[�M � � SDUD WRGR [ � >�� �@�

E� &DOFXODU DSUR[LPDGDPHQWH HO QuXPHUR { WRPDQGR Q  �� \ DFRWDQGR HO HUURU FRPHWLGR�

F� &DOFXODU DSUR[LPDGDPHQWH HO QuXPHUR { WRPDQGR Q  �� \ DFRWDQGR HO HUURU FRPHWLGR�

G� 'HGXFLU HO YDORU PurQLPR GH Q SDUD DVHJXUDU XQD DSUR[LPDFLuRQ TXH WHQJD XQ HUURU PHQRU TXH ��b��

��� &DOFXODU HO uDUHD GH ORV VXEFRQMXQWRV GHO SODQR OLPLWDGRV SRU ODV FXUYDV TXH VH LQGLFDQ�

�� ODV SDUuDERODV \
�  �S[ \ [

�  �S\�

�� OD SDUuDEROD \
�  �[ \ HO FurUFXOR [

� � \
�  ��

�� HO DUFR GH VLQXVRLGH \  VHQ[ \ ODV UHFWDV [  �� [  { \ \  � ��

�� ODV FLUFXQIHUHQFLDV [
� � \

�  � \ �[b ��
�
� \

�  ��

�� ODV FXUYDV \  H
[� [  �b \

� \ HO HMH GH DEVFLVDV�

�� ODV SDUuDERODV [  b\� � �\� [  \
�
b �\ � � \ HO HMH GH DEVFLVDV�

�� OD FXUYD \
�  [

�
b [

��

��� &DOFXODU� D� HO uDUHD FRPuXQ D ODV HOLSVHV�
[
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�

E�
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E�
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\
�

D�
 �� E� HO uDUHD OLPLWDGD SRU

GRV FLUFXQIHUHQFLDV GHO PLVPR UDGLR WDOHV TXH FDGD XQD GH HOODV SDVD SRU HO FHQWUR GH OD RWUD�

��� &DOFXODU HO YROXPHQ GH ORV FXHUSRV GH UHYROXFLuRQ JHQHUDGRV SRU OD URWDFLuRQ GHO VXEFRQMXQWR GHO

SODQR TXH VH LQGLFD� DO JLUDU HQ WRUQR DO HMH TXH VH HVSHFLnFD HQ FDGD FDVR�

�� FRQMXQWR OLPLWDGR SRU� \  �[�� [  �� \  ��� DO JLUDU HQ WRUQR DO HMH GH RUGHQDGDV�

�� FRQMXQWR OLPLWDGR SRU OD FXUYD \
�  [

�� HO HMH GH DEVFLVDV \ OD UHFWD [  � � DO JLUDU HQ WRUQR GH

ORV HMHV GH DEVFLVDV \ GH RUGHQDGDV�

�� FRQMXQWR OLPLWDGR SRU OD SDUuDEROD \  N[
� \ OD UHFWD \  E� DO JLUDU HQ WRUQR DO HMH GH RUGHQDGDV�

�� FRQMXQWR OLPLWDGR SRU OD FXUYD \  OQ[ \ ODV UHFWDV [  � � [  H \ \  �� DO JLUDU HQ WRUQR GH

ORV HMHV GH DEVFLVDV \ GH RUGHQDGDV�

�� HOLSVRLGH GH UHYROXFLuRQ JHQHUDGR SRU URWDFLuRQ GH OD HOLSVH �[� � �\�  ��� DO JLUDU HQ WRUQR GHO HMH

GH RUGHQDGDV�

�� WRUR JHQHUDGR SRU URWDFLuRQ GH OD FLUFXQIHUHQFLD [
� � \

�  �� DO JLUDU HQ WRUQR GH OD UHFWD [  ��

��� 6H FRQVLGHUD HO VXEFRQMXQWR : GHO SULPHU FXDGUDQWH GHO SODQR OLPLWDGR SRU OD UHFWD �[��\  � \

OD HOLSVH �[� � �\�  ��� &DOFXODU

D� HO uDUHD GHO VXEFRQMXQWR : �

E� HO YROXPHQ JHQHUDGR SRU OD URWDFLuRQ GH : DO JLUDU HQ WRUQR DO HMH GH RUGHQDGDV�



��� *XurD GH UHIHUHQFLDV ELEOLRJUuDnFDV� ���

��� 'HWHUPLQDU HO YROXPHQ GH ORV FXHUSRV VLJXLHQWHV�

D� VuROLGR GH EDVH FLUFXODU GH � P GH UDGLR� WDO TXH WRGD VHFFLuRQ SODQD SHUSHQGLFXODU D XQ GLuDPHWUR nMR

GH OD EDVH HV XQ WULuDQJXOR HTXLOuDWHUR�

E� VuROLGR GH EDVH HOurSWLFD GH HMHV �� P \ � P� WDO TXH WRGD VHFFLuRQ SODQD GHO PLVPR SHUSHQGLFXODU DO HMH

PD\RU HV XQ WULuDQJXOR LVuRVFHOHV GH � P GH DOWXUD�

F� FRQR UHFWR GH DOWXUD + � FX\D EDVH HV XQD HOLSVH GH VHPLHMHV D \ E�

��� &DOFXODU HO YROXPHQ GH XQ WURQFR GH FRQR GH UDGLRV U � 5 \ DOWXUD + � D� DSOLFDQGR HO PuHWRGR

FRQVLVWHQWH HQ FDUDFWHUL]DUOR FRPR HO UHVXOWDGR GH OD URWDFLuRQ GH XQ VXEFRQMXQWR GHO SODQR DO JLUDU HQ

WRUQR D XQ FLHUWR HMH� E� DSOLFDQGR HO PuHWRGR FRQVLVWHQWH HQ FDUDFWHUL]DUOR FRPR XQ VuROLGR HQ HO FXDO

VH FRQRFH HO uDUHD GH XQD VHFFLuRQ FXDOTXLHUD HQ UHODFLuRQ D XQ HMH�

��� 8Q YDVR FLOurQGULFR GH UDGLR 5 \ DOWXUD + HVWuD OOHQR GH DJXD� VH YD LQFOLQDQGR HO YDVR KDVWD TXH

OD VXSHUnFLH OLEUH GHO DJXD �KRUL]RQWDO� SDVD SRU XQ GLuDPHWUR GH OD EDVH� &DOFuXOHVH HO YROXPHQ GH DJXD

TXH TXHGD HQWRQFHV HQ HO YDVR�

��� 8Q GHSuRVLWR GH DJXD WLHQH OD IRUPD GH XQ FLOLQGUR UHFWR FLUFXODU GH UDGLR GH OD EDVH 5 \ DOWXUD +

\ HVWuD LQLFLDOPHQWH OOHQR GH DJXD� (Q OD EDVH GHO GHSuRVLWR KD\ XQ RULnFLR GH GHVDJ�XH GH VHFFLuRQ }� HO

FXDO HVWuD WDSDGR FRQ XQ WDSuRQ� &DOFuXOHVH HO WLHPSR TXH WDUGD HO GHSuRVLWR HQ YDFLDUVH GHVGH HO PRPHQWR

HQ TXH VH TXLWD HO WDSuRQ�

��� 'HWHUPurQHVH OD IRUPD TXH GHEH GDUVH D XQ GHSuRVLWR GH UHYROXFLuRQ SDUD TXH OD YHORFLGDG GH GHVFHQVR

GHO QLYHO GHO OurTXLGR TXH FRQWLHQH VHD FRQVWDQWH D OR ODUJR GH WRGR HO SURFHVR GH YDFLDGR �UHORM GH DJXD��

���� *8u,$ '( 5()(5(1&,$6 %,%/,2*5u$),&$6�

>$S@ $32672/� 7�0� $QuDOLVLV 0DWHPuDWLFR�

([FHOHQWH WH[WR SDUD DPSOLDU FRQFHSWRV VREUH PuHWRGRV GH FuDOFXOR GH LQWHJUDOHV \ VXV DSOLFDFLRQHV� (Q

HVWD REUD VH GHVDUUROOD OD WHRUurD GH OD LQWHJUDO GH 6WLHOWMHV �R GH 5LHPDQQ�6WLHOWMHV� HQ HO FDSurWXOR � \ HQ

HO FDSurWXOR �� VH WUDWD OD LQWHJUDO GH /HEHVJXH�

>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57� ,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�

(Q HO FDSurWXOR � GH HVWD REUD VH WUDWD OD WHRUurD GH OD LQWHJUDO GH 5LHPDQQ� FRQ XQ HVTXHPD EDVWDQWH

VLPLODU DO GHO FDSurWXOR TXH DFDEDPRV GH YHU HQ HO GHVDUUROOR GH ORV FRQWHQLGRV� 6H HFKD GH PHQRV� TXL]uD�

XQ DSDUWDGR GHGLFDGR DO FuDOFXOR GH SULPLWLYDV� &RQWLHQH XQD H[FHOHQWH FROHFFLuRQ GH HMHUFLFLRV SURSXHVWRV

TXH FRPSOHPHQWDQ GH IRUPD DGHFXDGD HO GHVDUUROOR GH ORV WHPDV�

>&D@ &$/0� 5�� 1� &2// \ 5� (67(/$� 3UREOHPHV GH &tDOFXO�

(Q HO FDSurWXOR � GH HVWH WH[WR VH HQFRQWUDUuD XQD EXHQD FROHFFLuRQ GH HMHUFLFLRV UHVXHOWRV VREUH DSOLFDFLRQHV

GH OD LQWHJUDO� SULQFLSDOPHQWH HQ ORV uDPELWRV GH OD JHRPHWUurD \ OD IurVLFD�

>/L@ /,1u(6� (� 3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�

'H HVWH H[FHOHQWH WH[WR WLHQH LQWHUuHV OD FRQVXOWD GH ORV FDSurWXORV �� \ ��� (O FDSurWXOR �� WUDWD EuDVLFDPHQWH

ORV WHRUHPDV IXQGDPHQWDOHV GHO &uDOFXOR \ HO FDSurWXOR �� VH RFXSD GHO GHVDUUROOR GH OD PHWRGRORJurD SDUD

HO FuDOFXOR GH IXQFLRQHV SULPLWLYDV� $ GHVWDFDU WDPELuHQ OD PX\ EXHQD FROHFFLuRQ GH HMHUFLFLRV \ SUREOHPDV�



��� ��� ,QWHJUDFLuRQ GH IXQFLRQHV� FuDOFXOR \ DSOLFDFLRQHV�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�

6H UHFRPLHQGD OD OHFWXUD GHO FDSurWXOR 9 GH HVWH H[FHOHQWH WH[WR� TXH VH GHVDUUROOD EDMR XQ HVTXHPD VLPLODU

DO TXH KHPRV YLVWR DTXur� (V UHFRPHQGDEOH DVLPLVPR OD OHFWXUD GH OD QRWD KLVWuRULFD VREUH HO FuDOFXOR

LQWHJUDO� DVur FRPR HO DSuHQGLFH HQ HO FXDO VH GHPXHVWUD HO WHRUHPD GH /HEHVJXH VREUH FDUDFWHUL]DFLuRQ GH

OD LQWHJUDELOLGDG 5LHPDQQ PHGLDQWH HO FRQMXQWR GH SXQWRV GH GLVFRQWLQXLGDG� (MHUFLFLRV LQWHUHVDQWHV \

PX\ ELHQ VHOHFFLRQDGRV�

>6WH@ 67(,1� 6�.� &uDOFXOR \ *HRPHWUurD $QDOurWLFD�

6H UHFRPLHQGD OD FRQVXOWD GH ORV FDSurWXORV � \ � GH HVWH WH[WR� HO SULPHUR GH HOORV VH GHGLFD DO FuDOFXOR

GH SULPLWLYDV� DVSHFWR TXH DERUGD FRQ WRGR GHWDOOH� \ HO VHJXQGR D ODV DSOLFDFLRQHV JHRPuHWULFDV \ IurVLFDV

GH OD LQWHJUDO� &RQWLHQH XQD H[FHOHQWH FROHFFLuRQ GH HMHPSORV LOXVWUDWLYRV GH ORV WHPDV WUDWDGRV� DVur FRPR

GH HMHUFLFLRV SURSXHVWRV�

>6SY@ 63,9$.� 0� &DOFXOXV�

3XHGHQ FRQVXOWDUVH HO FDSurWXOR ��� GHGLFDGR D ORV WHRUHPDV IXQGDPHQWDOHV GHO &uDOFXOR \ VX VLJQLnFDGR

\ HO FDSurWXOR ��� HQ HO FXDO VH GHVDUUROODQ ORV PuHWRGRV GH SULPLWLYDFLuRQ� &RPR HQ RFDVLRQHV DQWHULRUHV�

UHFRPHQGDPRV HVSHFLDOPHQWH ORV HMHUFLFLRV SURSXHVWRV GH HVWH WH[WR SRU VX FXLGDGD VHOHFFLuRQ \ SRU VHU

XQ FRPSOHPHQWR LGuRQHR GH ORV FRQFHSWRV \ PuHWRGRV GHVDUUROODGRV�
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(O REMHWLYR GH HVWH FDSurWXOR HV OD JHQHUDOL]DFLuRQ GH OD QRFLuRQ GH LQWHJUDO GH XQD IXQFLuRQ HQ XQ LQWHUYDOR

FHUUDGR >D� E@ | 5� HQ HO VHQWLGR GH DPSOLDU DOJXQD GH ODV FRQGLFLRQHV TXH LQWHUYLHQHQ HQ OD GHnQLFLuRQ

GH LQWHJUDO TXH VH KD YLVWR HQ HO FDSurWXOR �� /D QHFHVLGDG GH HVWD JHQHUDOL]DFLuRQ HVWuD PRWLYDGD SRU OD

H[LVWHQFLD� WDQWR HQ HO FDPSR GH OD SURSLD 0DWHPuDWLFD FRPR HQ PXFKDV GH VXV DSOLFDFLRQHV WuHFQLFDV� GH

GHWHUPLQDGDV VLWXDFLRQHV TXH OR UHTXLHUHQ� $ OR ODUJR GH HVWH FDSurWXOR� FXDQGR KDEOHPRV GH IXQFLRQHV

LQWHJUDEOHV� VLJQLnFD TXH OR VRQ HQ HO VHQWLGR GH 5LHPDQQ� YLVWR HQ ORV FDSurWXORV � \ ��� ODV GHnQLFLRQHV

TXH VH YHUuDQ WLHQHQ VHQWLGR uXQLFDPHQWH SDUD GLFKDV IXQFLRQHV�

/D FLWDGD JHQHUDOL]DFLuRQ GH OD QRFLuRQ GH LQWHJUDO VH OOHYDUuD D FDER GLVWLQJXLHQGR ORV FDVRV VLJXLHQWHV�

b FXDQGR OD IXQFLuRQ HV DFRWDGD \ HO LQWHUYDOR GH LQWHJUDFLuRQ QR HV DFRWDGR� VRQ ODV GHQRPLQDGDV

LQWHJUDOHV LPSURSLDV GH SULPHUD HVSHFLH \ VH HVWXGLDUuDQ HQ HO DSDUWDGR �����

b FXDQGR OD IXQFLuRQ QR HV DFRWDGD \ HO LQWHUYDOR GH LQWHJUDFLuRQ HV DFRWDGR� VRQ ODV GHQRPLQDGDV

LQWHJUDOHV LPSURSLDV GH VHJXQGD HVSHFLH \ VH HVWXGLDUuDQ HQ HO DSDUWDGR �����

b FXDQGR VH GDQ VLPXOWuDQHDPHQWH ODV GRV FRQGLFLRQHV GH QR DFRWDFLuRQ GH OD IXQFLuRQ \ GHO LQWHUYDOR�

VRQ ODV GHQRPLQDGDV LQWHJUDOHV LPSURSLDV GH WHUFHUD HVSHFLH \ VH HVWXGLDUuDQ HQ HO DSDUWDGR �����

(Q HO DSDUWDGR ���� VH YHUuDQ ODV IXQFLRQHV GHnQLGDV SRU LQWHJUDOHV LPSURSLDV �R LQWHJUDOHV LPSURSLDV

GHSHQGLHQWHV GH XQ SDUuDPHWUR�� HVWXGLR TXH JHQHUDOL]D HO UHDOL]DGR HQ HO FDSurWXOR DQWHULRU �YuHDVH HO

DSDUWDGR ������

3RU uXOWLPR� HQ HO DSDUWDGR ���� VH HVWXGLDQ GRV IXQFLRQHV PX\ LPSRUWDQWHV� ODV IXQFLRQHV ?*DPPD�

\ ?%HWD� GH (XOHU� WDPELuHQ FRQRFLGDV FRPR IXQFLRQHV HXOHULDQDV�
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(Q HVWH DSDUWDGR YDPRV D JHQHUDOL]DU OD QRFLuRQ GH LQWHJUDO SDUD IXQFLRQHV FX\R GRPLQLR HV XQ

LQWHUYDOR QR DFRWDGR GH 5� HV GHFLU� VL D � 5� LQWHUYDORV GHO WLSR >D���> QR DFRWDGRV VXSHULRUPHQWH�

@b�� D@ QR DFRWDGRV LQIHULRUPHQWH R @b����> 5 QR DFRWDGRV SRU QLQJXQR GH VXV H[WUHPRV�

������ '(),1,&,u21� �,QWHJUDOHV LPSURSLDV GH SULPHUD HVSHFLH��

q 6HD I � >D���>b� 5 XQD IXQFLuRQ UHDO� DFRWDGD HQ VX GRPLQLR� 6L I HV LQWHJUDEOH HQ WRGR LQWHUYDOR
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6L GLFKR OurPLWH H[LVWH \ HV nQLWR VH GLFH HQWRQFHV TXH OD LQWHJUDO LPSURSLD FRQYHUJH� R ELHQ� TXH HV

FRQYHUJHQWH� 6L HO OurPLWH DQWHULRU QR H[LVWH R QR HV nQLWR� OD LQWHJUDO LPSURSLD VH GLFH TXH GLYHUJH R

TXH HV GLYHUJHQWH�
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��� *XurD GH UHIHUHQFLDV ELEOLRJUuDnFDV� ���

��� &DOFuXOHVH HO SRWHQFLDO HOHFWURVWuDWLFR FUHDGR SRU XQ KLOR FRQGXFWRU GH ORQJLWXG �/ TXH HVWuD FDUJDGR

FRQ XQD GHQVLGDG OLQHDO GH FDUJD FRQVWDQWH p� HQ XQ SXQWR VLWXDGR D XQD GLVWDQFLD G GHO SXQWR PHGLR

GHO KLOR� 'HGuX]FDVH XQD H[SUHVLuRQ SDUD HO FDVR HQ HO FXDO HO FRFLHQWH G / VHD PX\ SHTXHaQR�

���� *8u,$ '( 5()(5(1&,$6 %,%/,2*5u$),&$6�

>'H%@ '( %85*26� -� &uDOFXOR ,QnQLWHVLPDO �WHRUurD \ SUREOHPDV��

([FHOHQWH WH[WR GH FRQVXOWD� 6H UHFRPLHQGD OD OHFWXUD GHO FDSurWXOR �� GHGLFDGR D ODV LQWHJUDOHV LPSURSLDV

\ D ODV LQWHJUDOHV GHSHQGLHQWHV GH XQ SDUuDPHWUR �IXQFLRQHV GHnQLGDV SRU LQWHJUDOHV�� &RQWLHQH WDPELuHQ

XQD H[FHOHQWH FROHFFLuRQ GH HMHUFLFLRV UHVXHOWRV GH JUDQ LQWHUuHV GLGuDFWLFR�

>'L@ ',;0,(5� -� 0DWHPuDWLFDV *HQHUDOHV�

/DV LQWHJUDOHV LPSURSLDV VH WUDWDQ HQ HO FDSurWXOR �� GHO VHJXQGR YROXPHQ GH HVWD REUD� EDMR HO WurWXOR

?*HQHUDOL]DFLuRQ GH OD LQWHJUDO�� (O HQIRTXH HV SDUHFLGR DO TXH KHPRV XWLOL]DGR HQ QXHVWUR GHVDUUROOR GHO

WHPD \ HO FRQWHQLGR HVWuD GHVDUUROODGR FRQ XQD DPSOLWXG VXnFLHQWH� (O DXWRU XWLOL]D XQD WHUPLQRORJurD

OLJHUDPHQWH GLVWLQWD D OD QXHVWUD� SXHV KDEOD GH ?H[LVWHQFLD� \ GH ?FRQYHUJHQFLD� GH XQD LQWHJUDO LPSURSLD

FRQ VLJQLnFDGR GLIHUHQWH DO TXH KHPRV HPSOHDGR DTXur� &DEH GHVWDFDU OD H[FHOHQWH FROHFFLuRQ GH HMHUFLFLRV

SURSXHVWRV� PXFKRV GH HOORV GH QLYHO EDVWDQWH HOHYDGR�

>.U@ .5$6129� 0� \ RWURV� &XUVR GH 0DWHPuDWLFDV 6XSHULRUHV SDUD ,QJHQLHURV�

(Q HO SULPHU YROXPHQ GH HVWD REUD� ODV LQWHJUDOHV LPSURSLDV VH HVWXGLDQ HQ HO FDSurWXOR ;� (O GHVDUUROOR

HV PX\ FRPSOHWR� ULJXURVR \ DFWXDOL]DGR� GHVWDFDQGR OD H[WHQVLuRQ \ HO GHWDOOH FRQ TXH VH WUDWDQ ORV

GLYHUVRV FULWHULRV GH FRQYHUJHQFLD GH LQWHUuHV SUuDFWLFR� TXH VH FRPSOHPHQWDQ FRQ JUDQ FDQWLGDG GH HMHPSORV

UHVXHOWRV \ HMHUFLFLRV SURSXHVWRV PX\ ELHQ VHOHFFLRQDGRV� /DV IXQFLRQHV HXOHULDQDV b \ % VH WUDWDQ HQ HO

VHJXQGR YROXPHQ�

>2U@ 257(*$� -�0� ,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�
/DV LQWHJUDOHV LPSURSLDV VH HVWXGLDQ HQ HO FDSurWXOR 9,,, GH HVWD REUD� EDMR HO WurWXOR $PSOLDFLRQV GHO

FRQFHSWH G
LQWHJUDO� (O FRQWHQLGR HV GLVWLQWR DO GH QXHVWUR FDSurWXOR ��� SXHV LQFOX\H MXQWR D ODV LQWHJUDOHV

LPSURSLDV ODV LQWHJUDOHV GHSHQGLHQWHV GH XQ SDUuDPHWUR� 6H UHFRPLHQGD HVWH WH[WR GH PDQHUD HVSHFLDO�

SXHV SDUD HO HVWXGLR GH ODV LQWHJUDOHV LPSURSLDV HV XQD GH ODV UHIHUHQFLDV PuDV FRPSOHWDV HQ OR UHIHUHQWH

D OD H[SRVLFLuRQ GH ORV FRQFHSWRV \ DO GHVDUUROOR GH ODV SURSLHGDGHV FRUUHVSRQGLHQWHV� (O QLYHO HV PX\

VLPLODU DO TXH KHPRV GHVDUUROODGR DTXur \ GHVWDFDQ ORV QXPHURVRV HMHPSORV TXH LOXVWUDQ ODV H[SRVLFLRQHV�

4XHUHPRV GHVWDFDU WDPELuHQ OD LQWHUHVDQWH FROHFFLuRQ GH HMHUFLFLRV� VL ELHQ QR HV PX\ H[WHQVD�

>6SL@ 63,(*(/� 0�5� &uDOFXOR 6XSHULRU�

5HFRPHQGDPRV HVWD REUD EuDVLFDPHQWH SDUD KDFHU HMHUFLFLRV� /DV LQWHJUDOHV LPSURSLDV VH WUDWDQ HQ

HO FDSurWXOR �� \ ODV IXQFLRQHV HXOHULDQDV HQ HO FDSurWXOR ��� 'HQWUR GHO HVWLOR GH OD FROHFFLuRQ D OD

TXH SHUWHQHFH HVWH WH[WR� ORV FRQFHSWRV \ SURSLHGDGHV HVWuDQ SUHVHQWDGRV GH IRUPD PX\ HVTXHPuDWLFD

\ VLQ GHPRVWUDFLRQHV� ODV FXDOHV VH HQFXHQWUDQ SURSXHVWDV \ GHVDUUROODGDV HQ IRUPD GH HMHUFLFLRV� HVWD

RUJDQL]DFLuRQ PRWLYD TXH LQLFLDOPHQWH QR VHD IuDFLO HQFRQWUDU OD LQIRUPDFLuRQ� 6LQ HPEDUJR� FRPSHQVD

HQ FLHUWR PRGR OD FROHFFLuRQ GH HMHUFLFLRV UHVXHOWRV \ GH HMHUFLFLRV SURSXHVWRV� PX\ FRPSOHWD \ ELHQ

HVWUXFWXUDGD�
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/D UHODFLuRQ TXH VLJXH HVWuD IRUPDGD SRU ORV WH[WRV TXH� HQ RSLQLuRQ GHO DXWRU� WLHQHQ ORV

FRQWHQLGRV PuDV DGHFXDGRV SDUD FRPSOHPHQWDU� R ELHQ� DPSOLDU ORV GLIHUHQWHV WHPDV TXH KHPRV

LGR GHVDUUROODQGR D OR ODUJR GH HVWD REUD� $ QXHVWUR MXLFLR� HV LPSUHVFLQGLEOH TXH HO HVWXGLDQWH

FRQVXOWH ORV WH[WRV UHVHaQDGRV SDUD GLVSRQHU GH XQD SHUVSHFWLYD PXFKR PuDV FRPSOHWD GH ORV

FRQWHQLGRV TXH KDQ VLGR DERUGDGRV HQ ODV SuDJLQDV SUHFHGHQWHV� (VWD UHODFLuRQ ELEOLRJUuDnFD

JOREDOL]D� SXHV� HO FRQMXQWR GH UHIHUHQFLDV TXH VH KDQ LGR FRPHQWDQGR DO nQDO GH FDGD FDSurWXOR�

>$S@ $32672/� 7�0�

$QuDOLVLV 0DWHPuDWLFR �VHJXQGD HGLFLuRQ��
5HYHUWuH� �����

>%D@ %$57/(� 5�*� \ '�5� 6+(5%(57�

,QWURGXFFLuRQ DO $QuDOLVLV 0DWHPuDWLFR GH XQD YDULDEOH�
/LPXVD� �����

>&D@ &$/0� 5�� 1� &2// \ 0�5� (67(/$�

3UREOHPHV GH &tDOFXO�
0LFURPDU� �����

>'H%@ '( %85*26� -�

&uDOFXOR ,QnQLWHVLPDO �WHRUurD \ SUREOHPDV��
$OKDPEUD 8QLYHUVLGDG� �����

>'HP@ '(0,'29,&+� %�3�

3UREOHPDV \ (MHUFLFLRV GH $QuDOLVLV 0DWHPuDWLFR�
3DUDQLQIR� �����

>'L@ ',;0,(5� -�

0DWHPuDWLFDV JHQHUDOHV �� YROuXPHQHV��
$JXLODU� �����
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>)H@ )(55(5� -� \ )� 38(57$�
&tDOFXO 'LIHUHQFLDO�
&3'$� �����

>*X@ *8=0$1� 0� GH \ %� 58%,2�
$QuDOLVLV PDWHPuDWLFR ��� 1uXPHURV UHDOHV� VXFHVLRQHV \ VHULHV��
3LUuDPLGH� �����

>/DQ@ /$1*� 6�
&uDOFXOR�
$GGLVVRQ :HVOH\ ,EHURDPHULFDQD� �����

>/DU@ /$5621� 5�(� \ 5�3� +267(7/(5�
&uDOFXOR \ *HRPHWUurD $QDOurWLFD ��D HGLFLuRQ��
0F*UDZ�+LOO� �����

>/L@ /,1u(6� (�
3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR�
5HYHUWuH� �����

>2U@ 257(*$� -�0�
,QWURGXFFLuR D O
$QtDOLVL 0DWHPtDWLFD�
0DQXDOV GH OD 8QLY� $XWtRQRPD GH %DUFHORQD� �����

>5X@ 58',1� :�
3ULQFLSLRV GH $QuDOLVLV 0DWHPuDWLFR �WHUFHUD HGLFLuRQ��
0F*UDZ�+LOO� �����

>6SJ@ 63,(*(/� 0�5�
&uDOFXOR 6XSHULRU�
0F*UDZ�+LOO� �����

>6SY@ 63,9$.� 0�
&DOFXOXV �&uDOFXOR LQnQLWHVLPDO��
5HYHUWuH� �����

>6W@ 67(,1� 6�.�
&uDOFXOR \ *HRPHWUurD $QDOurWLFD�
0F*UDZ�+LOO� �����
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$EHO �IuRUPXOD GH VXPDFLuRQ� ������
$GLWLYLGDG GH OD LQWHJUDO �����
u$OJHEUD GH OurPLWHV GH IXQFLRQHV ������
$SUR[LPDFLuRQ ORFDO GH XQD IXQFLuRQ �����
u$UHD GH XQ VXEFRQMXQWR ������
� GH XQD VXSHUnFLH GH UHYROXFLuRQ �������
$UJXPHQWR GH XQ FRPSOHMR ������
$UTXLPHGLDQLGDG GH 5 �����
$VRFLDFLuRQ GH VHULHV ������




%RODV HQ & ������
� HQ 5 �����

�

&DPELR GH EDVH �IXQF� ORJDUurWPLFDV� �����
&DPSR GH FRQWLQXLGDG GH XQD IXQFLuRQ �����
� GH GHULYDELOLGDG GH XQD IXQFLuRQ �����
&DUDFWHUL]DFLuRQ GH OD LQWHJUDELOLGDG ������
&RPSDUDFLuRQ SRU SDVR DO OurPLWH �����
&RPSOHMR� QuXPHUR �����
&RPSOHWLWXG SRU VXFHVLRQHV �����
&RPSRVLFLuRQ GH IXQFLRQHV �����
&RQGLFLuRQ QHFHVDULD
� GH FRQYHUJHQFLD �LQW� LPSURSLDV� ������
� GH FRQYHUJHQFLD �VHULHV QXPuHULFDV� �����
� GH H[WUHPR UHODWLYR �����
&RQMXJDGR GH XQ FRPSOHMR ������
&RQMXQWR DFRWDGR �����
� GHULYDGR ������

&RQWLQXLGDG ODWHUDO GH XQD IXQFLuRQ �����
&RQYHUJHQFLD DEVROXWD
� GH LQW� LPSURSLDV GH SULPHUD HVSHFLH �������
� GH LQW� LPSURSLDV GH VHJXQGD HVSHFLH ������
� GH VHULHV �����
� FRQGLFLRQDO �GH VHULHV� �����
� SXQWXDO GH XQD VXFHVLuRQ IXQFLRQDO �����
� XQLIRUPH GH XQD VXFHVLuRQ IXQFLRQDO �����
&RWD LQIHULRU �����
� VXSHULRU �����
&ULWHULR GH &DXFK\ �LQW� LPSURSLDV� ������
� GH &DXFK\ �VXFHVLRQHV IXQFLRQDOHV� �����
� GH &DXFK\ �VHULHV IXQFLRQDOHV� ������
� GH &DXFK\�+DGDPDUG �����
� GH FRPSDUDFLuRQ
� � LQW� LPSURSLDV GH SULPHUD HVSHFLH ������
� � LQW� LPSURSLDV GH VHJXQGD HVSHFLH ������
� GH FRPSUHVLuRQ �IXQFLRQHV� ������
� GH FRPSUHVLuRQ �VXFHVLRQHV� ������
� GH 'LULFKOHW �VHULHV� ������
� GH OD PHGLD DULWPuHWLFD �����
� GH OD PHGLD JHRPuHWULFD �����
� GH OD UDur] �VHULHV� �����
� GH OD UDur] Q�uHVLPD ������
� GH /HLEQL] �VHULHV DOWHUQDGDV� �����
� GH 3ULQJVKHLP �����
� GH 5DDEH ������
� GH 6WRO] ������� ������
� GH :HLHUVWUDVV ������
� GHO FRFLHQWH
� � LQW� LPSURSLDV GH SULPHUD HVSHFLH �������
� � LQW� LPSURSLDV GH VHJXQGD HVSHFLH ������
� � VHULHV QXPuHULFDV ������
� JHQHUDO GH FRPSDUDFLuRQ �����
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��� ,QGLFH DOIDEuHWLFR

&ULWHULRV GH FRQWLQXLGDG �����

� GH GHULYDELOLGDG �����

�

'HQVLGDG GH 4 HQ 5 �����

'HULYDFLuRQ EDMR HO VLJQR LQWHJUDO ������

� GH IXQFLRQHV H[SRQHQFLDOHV �����

� GH IXQFLRQHV KLSHUEuROLFDV �����

� GH IXQFLRQHV ORJDUurWPLFDV �����

� GH IXQFLRQHV SRWHQFLDOHV �����

� GH IXQFLRQHV WULJRQRPuHWULFDV �����

'HULYDGD GH XQD IXQFLuRQ HQ XQ SXQWR �����

� LQnQLWD �����

� GH XQD VHULH GH SRWHQFLDV �����

'HULYDGDV ODWHUDOHV GH XQD IXQFLuRQ �����

� SDUFLDOHV ������

� VXFHVLYDV �R GH RUGHQ VXSHULRU� �����

� � GH ODV IXQFLRQHV HOHPHQWDOHV �����

'HWHUPLQDFLuRQ GH H[WUHPRV UHODWLYRV �����

'LuDPHWUR GH XQ FRQMXQWR (MU ����

'LIHUHQFLDO GH XQD IXQFLuRQ �����

'LIHUHQFLDELOLGDG GH OD IXQFLuRQ LQYHUVD �����

� GH XQD IXQFLuRQ FRPSOHMD ������

� GH XQD IXQFLuRQ UHDO GH GRV YDULDEOHV ������

'LULFKOHW� LQWHJUDO GH �������

'LVFRQWLQXLGDGHV GH XQD IXQFLuRQ ������

'LVWDQFLD HXFOurGHD HQ & ������

� HXFOurGHD HQ 5 �����

'RPLQLR GH XQD IXQFLuRQ �����

�

(QWHUR� QuXPHUR �����

(QWRUQRV HQ 5 ������

� VLPuHWULFRV HQ & ������

� VLPuHWULFRV HQ 5 �����

(TXLYDOHQFLD GH LQnQLWuHVLPRV ������

� GH LQnQLWRV ������

(VSDFLR PuHWULFR �����

� � VHSDUDGR (MU ����

([SRQHQFLDO GH XQ FRPSOHMR ������

([WUHPRV DEVROXWRV ������� �����

� UHODWLYRV �GHnQLFLuRQ� ������� �����

� UHODWLYRV �GHWHUPLQDFLuRQ� �����

	

)LERQDFFL� VXFHVLuRQ GH �����

)uRUPXOD GH LQWHJUDFLuRQ SRU SDUWHV �������

� GH 0DFODXULQ ������

� GH 7D\ORU

� � SDUD IXQFLRQHV SROLQuRPLFDV �����

� � SDUD IXQFLRQHV GH FODVH &Q �����

� � �DSOLFDFLRQHV GH OD� ������� ������� ������

� GHO LQFUHPHQWR nQLWR �����

)XQFLuRQ �GHnQLFLuRQ� �����

� DFRWDGD ������

� DUFR�FRVHQR ������

� DUFR�FRWDQJHQWH ������

� DUFR�VHQR ������

� DUFR�WDQJHQWH ������

� DUJXPHQWR FRVHQR KLSHUEuROLFR �����

� DUJXPHQWR FRWDQJHQWH KLSHUEuROLFD �����

� DUJXPHQWR VHQR KLSHUEuROLFR �����

� DUJXPHQWR WDQJHQWH KLSHUEuROLFD �����

� ?EHWD� GH (XOHU ������

� FDUDFWHUurVWLFD GH XQ FRQMXQWR �����

� FuRQFDYD ������� �����

� FRQVWDQWH �����

� FRQWLQXD HQ XQ SXQWR �����

� � HQ XQ FRQMXQWR �����

� � HQ XQ LQWHUYDOR FHUUDGR GH 5 �����

� � SRU OD GHUHFKD �����

� � SRU OD L]TXLHUGD �����

� FRQYH[D ������� �����

� FRRUGHQDGD GH 5 �����

� FRVHFDQWH ������

� FRVHQR �����

� FRVHQR KLSHUEuROLFR �����

� FRWDQJHQWH ������

� FRWDQJHQWH KLSHUEuROLFD �����

� GH 'LULFKOHW �����

� GHnQLGD SRU VHULHV GH SRWHQFLDV ������

� GHULYDEOH HQ XQ SXQWR �����

� GHULYDGD �����

� GHVDUUROODEOH HQ VHULH GH SRWHQFLDV �����

� GLVFRQWLQXD HQ XQ SXQWR �����

� H[SRQHQFLDO FRPSOHMD �����

� H[SRQHQFLDO JHQHUDOL]DGD �����

� H[SRQHQFLDO UHDO �����

� ?JDPPD� GH (XOHU ������

� LQWHJUDO ������

� OurPLWH GH XQD VXFHVLuRQ IXQFLRQDO �����
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� ORJDUurWPLFD JHQHUDOL]DGD �����

� ORJDULWPR QHSHULDQR �����

� SDUWH HQWHUD �����

� SHULuRGLFD ������

� SRWHQFLDO JHQHUDOL]DGD �����

� VHFDQWH ������

� VHQR �����

� VHQR KLSHUEuROLFR �����

� VLJQR �����

� VDOWR XQLWDULR �����

� WDQJHQWH �����

� WDQJHQWH KLSHUEuROLFD �����

� XQLIRUPHPHQWH FRQWLQXD �����

� YDORU DEVROXWR ������

)XQFLRQHV DQDOurWLFDV ������

� FRQWUDFWLYDV �����

� GHnQLGDV SRU LQWHJUDOHV ������

� GLIHUHQFLDEOHV �����

� HTXLYDOHQWHV HQ XQ SXQWR �����

� HTXLYDOHQWHV HQ HO LQnQLWR ������

� LPSOurFLWDV �GHnQLFLuRQ� �����

� LPSOurFLWDV �GHULYDFLuRQ� �����

� LQWHJUDEOHV �5LHPDQQ� �����

� PRQuRWRQDV ������

� SROLQuRPLFDV �����

� SRWHQFLDOHV ������

� UDFLRQDOHV �����

� UDurFHV Q�uHVLPDV ������

�

,QGHWHUPLQDFLRQHV �IXQFLRQHV� ������

� �VXFHVLRQHV� �����

,QGXFFLuRQ �SULQFLSLR GH� �����

,QnPR �����

,QnQLWuHVLPRV �IXQFLRQHV� ������

� �VXFHVLRQHV� ������

� HTXLYDOHQWHV ������

,QnQLWRV �VXFHVLRQHV LQnQLWDV� ������

� �IXQFLRQHV� ������

� HTXLYDOHQWHV ������

,QWHJUDELOLGDG

� GH OD IXQFLuRQ FRPSXHVWD ������

� GH OD IXQFLuRQ FRRUGHQDGD GH 5 ������

� GH OD IXQFLuRQ UHFurSURFD ������

� GH OD IXQFLuRQ YDORU DEVROXWR �����

� GH OD SRWHQFLD HQWHUD ������

� GH OD VXPD GH XQD VHULH GH IXQFLRQHV �����

� GH OD VXPD GH XQD VHULH GH SRWHQFLDV �����

� GH ODV IXQFLRQHV FRPSOHMDV ������

� GH ODV IXQFLRQHV FRQWLQXDV ������

� GH ODV IXQFLRQHV HOHPHQWDOHV ������

� GH ODV IXQFLRQHV PRQuRWRQDV ������

� GHO OurPLWH GH XQD VXFHVLuRQ IXQFLRQDO �����

� GHO SURGXFWR GH GRV IXQFLRQHV ������

� HQ XQ VXELQWHUYDOR �����

,QWHJUDO GH XQD IXQFLuRQ �5LHPDQQ� �����

,QWHJUDO LPSURSLD

� � GH SULPHUD HVSHFLH ������

� � GH VHJXQGD HVSHFLH ������

� � GH WHUFHUD HVSHFLH ������

� � XQLIRUPHPHQWH FRQYHUJHQWH ������

� LQGHnQLGD ������

� LQIHULRU GH XQD IXQFLuRQ �����

� VXSHULRU GH XQD IXQFLuRQ �����

,QWHUYDORV HQ 5 ������

� HQFDMDGRV ������

,QYHUVD GH XQD IXQFLuRQ �����

,UUDFLRQDOLGDG GH H ������

�

/DSODFH� WUDQVIRUPDGD GH (MU �����

/HLEQL]� UHJOD GH ������

/HPQLVFDWD GH %HUQRXOOL ������

/urPLWH GH XQD IXQFLuRQ HQ XQ SXQWR �����

� GH XQD VXFHVLuRQ �����

/urPLWHV GH RVFLODFLuRQ �����

� LQnQLWRV �GH XQD IXQFLuRQ� �����

� ODWHUDOHV ������

/LQHDOLGDG GH OD LQWHJUDO �����

/RQJLWXG GH XQ DUFR GH FXUYD SODQD �������




0uHWRGR GH OD ELSDUWLFLuRQ �����

� GH ORV UHFWuDQJXORV ������

� GH ORV WUDSHFLRV ������

� GH 6LPSVRQ �������

0uHWRGR GH SULPLWLYDFLuRQ

� SRU FDPELR GH YDULDEOH ������

� SRU SDUWHV ������

0uHWULFD �����

0uRGXOR GH XQ FRPSOHMR ������
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�

1DWXUDO �QuXPHUR� �����

1HJDWLYRV �QuXPHURV� �����

1HZWRQ� PuHWRGR GH ������

1uXPHURV UHDOHV� D[LRPD � �����

1uXPHURV UHDOHV� D[LRPD � �����

1uXPHURV UHDOHV� D[LRPD � ������

�

2SHUDFLRQHV FRQ VXFHVLRQHV �����

� FRQ VHULHV �����

� FRQ IXQFLRQHV �����

2UGHQ GH XQ LQnQLWuHVLPR ������

�

3DUWH SULQFLSDO GH XQ LQnQLWuHVLPR ������

3DUWLFLuRQ GH XQ LQWHUYDOR FHUUDGR �����

� PuDV nQD �����

3ROLQRPLR GH 7D\ORU �����

3RVLWLYRV �QuXPHURV� �����

3RWHQFLD GH XQ FRPSOHMR ������

3ULPLWLYD GH XQD IXQFLuRQ ������

3ULPLWLYDFLuRQ

� GH IXQFLRQHV LUUDFLRQDOHV �������

� GH IXQFLRQHV UDFLRQDOHV �������

� GH IXQFLRQHV WULJRQRPuHWULFDV �������

3XQWR FUurWLFR GH XQD IXQFLuRQ GHULYDEOH �����

3XQWR GH DFXPXODFLuRQ ������

� GH LQoH[LuRQ �����

�

5DFLRQDO� QuXPHUR �����

5DGLR GH FRQYHUJHQFLD �VHULHV HQWHUDV� �����

5DurFHV GH XQ FRPSOHMR ������

5HDO� QuXPHUR �����

5HFWD UHDO DPSOLDGD ������

5HJOD GH %DUURZ ������

� GH OD FDGHQD �GHULYDFLuRQ� �����

� GH OD FDGHQD �GLIHUHQFLDFLuRQ� �����

� GH OD FDGHQD �JHQHUDOL]DGD� ������

5HRUGHQDFLuRQ GH VHULHV QXPuHULFDV �����

5HSUHVHQWDFLuRQ GHFLPDO �����

5HVWR

� GH XQD VHULH �����

� GH 7D\ORU GH XQD IXQFLuRQ GHULYDEOH �����

�

6HULH DOWHUQDGD �����

� DUPuRQLFD �����

� FRQYHUJHQWH �����

� GH IXQFLRQHV ������

� GH 0DFODXULQ GH XQD IXQFLuRQ �����

� GH SRWHQFLDV UHDO �����

� GH SRWHQFLDV FRPSOHMD ������

� GH WuHUPLQRV SRVLWLYRV �����

� GH 5LHPDQQ �����

� GLYHUJHQWH �����

� JHRPuHWULFD �����

� QXPuHULFD �����

� WHOHVFuRSLFD (MU ���

6HULHV FRPSOHMDV �����

6LJQR GH OD LQWHJUDO �����

6XEVXFHVLuRQ �����

6XFHVLuRQ DFRWDGD �����

� FRQVWDQWH �����

� FRQWUDFWLYD ������

� FRQYHUJHQWH �����

� GH &DXFK\ R UHJXODU �����

� GH IXQFLRQHV �����

� GH OurPLWH LQnQLWR �����

� GLYHUJHQWH �����

� PRQuRWRQD �����

� QXPuHULFD �����

� SDUFLDO �����

� UHFXUUHQWH �����

6XFHVLRQHV HTXLYDOHQWHV �����

� LQnQLWDV �LQnQLWRV� �����

6XPD GH XQD VHULH �����

6XPDV GH 5LHPDQQ �����

� LQIHULRUHV �����

� VXSHULRUHV �����

6XSUHPR �����

�

7D\ORU� IuRUPXOD GH �����

7HRUHPD GH %RO]DQR �IXQF� FRQWLQXDV� �����

� GH %RO]DQR�:HLHUVWUDVV �FRQMXQWRV� ������

� GH %RO]DQR�:HLHUVWUDVV �VXFHVLRQHV� �����
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� GH &DXFK\ �YDORU PHGLR JHQHUDOL]DGR� ������

� GH +HLQH�&DQWRU �����

� GH OD FRQYHUJHQFLD PRQuRWRQD �����

� GH OD IXQFLuRQ LPSOurFLWD �����

� GH ORV LQWHUYDORV HQFDMDGRV ������

� GH ORV YDORUHV LQWHUPHGLRV

� � GH XQD IXQFLuRQ FRQWLQXD �����

� � GH OD GHULYDGD ������

� GH 0HUWHQV ������

� GH 5LHPDQQ �UHRUGHQDFLRQHV� ������

� GH 5ROOH �����

� GH 7D\ORU �����

� GHO FDPELR GH YDULDEOH �LQWHJUDFLuRQ� ������

� GHO PuD[LPR \ GHO PurQLPR ������

� GHO YDORU PHGLR GH /DJUDQJH �����

� GHO YDORU PHGLR LQWHJUDO ������

7uHUPLQR FRPSOHPHQWDULR �GH 7D\ORU� �����

� � IRUPD GH &DXFK\ ������

� � IRUPD GH /DJUDQJH ������

�

8QLFLGDG GHO VXSUHPR H urQnPR ������

8QLFLGDG GHO OurPLWH

� � GH XQD IXQFLuRQ HQ XQ SXQWR �����

� � GH XQD VXFHVLuRQ QXPuHULFD �����

�

9DORU DEVROXWR �����

� HnFD] GH XQD IXQFLuRQ SHULuRGLFD ������

� SULQFLSDO GH &DXFK\ ������� ������

9ROXPHQ

� GH XQ FXHUSR WULGLPHQVLRQDO �������

� GH XQ VuROLGR GH UHYROXFLuRQ ������

�

:HLHUVWUDVV� FULWHULR GH ������� ������
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