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HVWiQ GLVSRQLEOHV HQ WH[WR FRPSOHWR D WUDYpV GH ,QWHUQHW� KWWS���ZZZ�IHGHD�HV�KRMDV�SXEOLFDFLRQHV�KWPO�'RFXPHQWRV GH 7UDEDMR

7KHVH :RUNLQJ 'RFXPHQWV DUH GLVWULEXWHG IUHH RI FKDUJH WR 8QLYHUVLW\ 'HSDUWPHQW DQG RWKHU 5HVHDUFK &HQWUHV� 7KH\ DUH DOVR DYDLODEOH

WKURXJK ,QWHUQHW� KWWS���ZZZ�IHGHD�HV�KRMDV�SXEOLFDFLRQHV�KWPO�'RFXPHQWRV GH 7UDEDMR

)XQGDFLyQ GH (VWXGLRV GH (FRQRPtD $SOLFDGD
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$%675$&7

,Q WKLV SDSHU ZH LQYHVWLJDWH WKH SURILWDELOLW\ RI D VLPSOH WHFKQLFDO

WUDGLQJ UXOH EDVHG RQ $UWLILFLDO 1HXUDO 1HWZRUNV �$11V�� 2XU UHVXOWV�

EDVHG RQ DSSO\LQJ WKLV LQYHVWPHQW VWUDWHJ\ WR WKH *HQHUDO ,QGH[ RI WKH

0DGULG 6WRFN 0DUNHW� VXJJHVW WKDW� LQ DEVHQFH RI WUDGLQJ FRVWV� WKH

WHFKQLFDO WUDGLQJ UXOH LV DOZD\V VXSHULRU WR D EX\�DQG�KROG VWUDWHJ\ IRU

ERWK ´EHDUµ PDUNHW DQG ´VWDEOHµ PDUNHW HSLVRGHV� 2Q WKH RWKHU KDQG� ZH

ILQG WKDW WKH EX\�DQG�KROG VWUDWHJ\ JHQHUDWHV KLJKHU UHWXUQV WKDQ WKH

WUDGLQJ UXOH EDVHG RQ $11 RQO\ IRU D ´EXOOµ PDUNHW VXESHULRG�

-(/ FODVVLILFDWLRQ QXPEHUV� *��� *��� &��

.(< :25'6� 7HFKQLFDO WUDGLQJ UXOHV� 1HXUDO QHWZRUN PRGHOV� 6HFXULW\

PDUNHWV
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�� ,QWURGXFWLRQ

,Q UHFHQW \HDUV� WKHUH KDV EHHQ LQFUHDVLQJ LQWHUHVW LQ WHVWLQJ IRU

SUHGLFWDEOH FRPSRQHQWV LQ VWRFN SULFHV �VHH� )DPD� ����� IRU D UHYLHZ��

7KH H[LVWHQFH RI SDWWHUQV LQ DVVHW SULFHV KDV EHHQ H[SORLWHG WR LPSURYH

VWRFN�PDUNHW IRUHFDVWDELOLW\ XVLQJ GLIIHUHQW WHFKQLTXHV �VHH� H� J��

)HUQiQGH]�5RGUtJXH] HW DO�� ������ 2QH RI WKH DSSURDFKHV WKDW KDYH EHHQ

WULHG WR LPSURYH WKH DELOLW\ RI IRUHFDVWLQJ VHFXULW\ PDUNHWV LV WKH $UWLILFLDO

1HXUDO 1HWZRUNV �$11V� >VHH 9DQ (\GHQ ������� IRU D UHYLHZ DQG

*HQoD\ ������ IRU DQ DSSOLFDWLRQ�� 7KHVH $11V UHO\ RQ WKHLU SRZHUIXO

SDWWHUQ UHFRJQLWLRQ SURSHUWLHV WR SURGXFH VKRUW�WHUP SUHGLFWLRQV RI WKH

WLPH VHULHV� WKHUHIRUH DYRLGLQJ WKH QHHG WR VSHFLI\ DQ H[SOLFLW HFRQRPHWULF

PRGHO WR UHSUHVHQW WKH WLPH VHULHV�

7KH DLP RI WKLV SDSHU LV WR LQYHVWLJDWH WKH SURILWDELOLW\ RI XVLQJ

DUWLILFLDO QHXUDO QHWZRUNV LQ VHFXULW\ PDUNHWV� 7R WKDW HQG� WKH $11V

SUHGLFWLRQV DUH WUDQVIRUPHG LQWR D VLPSOH WUDGLQJ VWUDWHJ\� ZKRVH

SURILWDELOLW\ LV HYDOXDWHG DJDLQVW D VLPSOH EX\�DQG�KROG VWUDWHJ\ EDVHG RQ

D UDQGRP ZDON PRGHO� :H KDYH DSSOLHG WKLV LQYHVWPHQW VWUDWHJ\ WR WKH

*HQHUDO ,QGH[ RI WKH 0DGULG 6WRFN 0DUNHW� XVLQJ GDWD IRU WKH � -DQXDU\

������� 2FWREHU ���� SHULRG ����� REVHUYDWLRQV��

7KH SDSHU LV RUJDQLVHG DV IROORZV� 6HFWLRQ � SUHVHQWV WKH PRGHO

XVHG WR JHQHUDWH SUHGLFWLRQV� 7KH HPSLULFDO UHVXOWV DUH VKRZQ LQ 6HFWLRQ

�� )LQDOO\� 6HFWLRQ � SURYLGHV VRPH FRQFOXGLQJ UHPDUNV�
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�� 7KH PRGHO

$11V PRGHOV VLPXODWH SDUDOHOO FRPSXWDWLRQDO VWUXFWXUH ZKLWK

KLJKO\ LQWHUFRQQHFWHG VLPSOH XQLWV� FDOOHG QHXURQV� 7KH VLPSOHVW $11

PRGHO LV WKH IHHGIRUZDUG QHWZRUN� ZKHUH LQIRUPDWLRQ LV SDVVHG IURP WKH

SRLQW RI HQWU\ �DW WKH VR�FDOOHG ´LQSXW OD\HUµ�� DVVLJQHG D ZHLJKW DQG

SDVVHG WR D IXUWKHU OD\HU RI KLGGHQ QHXURQV� $ IXUWKHU VHW RI ZHLJKWV FDQ

EH DVVLJQHG WR WKLV KLGGHQ LQIRUPDWLRQ� DQG VR RQ� XQWLO UHDFKLQJ WKH ILQDO

OD\HU RI WKH V\VWHP �WKH ´RXWSXW OD\HUµ� ZKLFK UHSUHVHQWV WKH IRUHFDVW �VHH

.XDQ DQG :KLWH� ������

,Q WKLV SDSHU� ZH XVH WKH IROORZLQJ WKUHH�OD\HU IHHGEDFN QHWZRUN
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7KHUH DUH QLQH LQSXWV �FRUUHVSRQGLQJ ZLWK WKH UHWXUQV LQ WKH SUHYLRXV QLQH

GD\V� )...,,, 921 −−− ttt rrr � RQH KLGGHQ OD\HU ZLWK IRXU XQLWV� DQG RQH RXWSXW OD\HU

ZLWK D VLQJOH QHXURQH � y �� $Q\ KLGGHQ OD\HU XQLW UHFHLYHV WKH ZHLJKWHG

VXP RI DOO LQSXWV DQG D ELDV WHUP DQG SURGXFHV DQ RXWSXW VLJQDO WKURXJK

WKH KLGGHQ WUDQVIHU IXQFWLRQ �)�� ZKHUH jib LV WKH ZHLJKW RI LWV FRQQHFWLRQ

IURP WKH LWK LQSXW XQLW WR WKH MWK KLGGHQ OD\HU XQLW� ,Q WKH VDPH ZD\� WKH

RXWSXW XQLW UHFHLYHV WKH ZHLJKWHG VXP RI WKH RXWSXW VLJQDOV RI WKH KLGGHQ

OD\HU� DQG SURGXFHV D VLJQDO WKURXJK WKH RXWSXW WUDQVIHU IXQFWLRQ �*��

ZKHUH ja LV WKH ZHLJKW RI WKH FRQQHFWLRQ IURP WKH MWK KLGGHQ OD\HU XQLW�

7KH ILQDO RXWSXW ZLOO EH D YDOXH LQ WKH ���� ��� LQWHUYDO� $ YDOXH JUHDWHU

WKDQ � ZLOO EH XVHG DV D EX\ VLJQDO� ZKLOH D YDOXH OHVVHU WKDQ � ZLOO EH

XVHG DV D VHOO VLJQDO�
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7KH YDOXHV RI WKH ZHLJKWV DUH GHWHUPLQHG E\ DQ LWHUDWLYH OHDUQLQJ

SURFHVV DQG WKHLU WUDQVIRUPDWLRQ DW HDFK VXFFHVVLYH OD\HU GHWHUPLQHG E\ D

VSHFLILF NLQG RI WUDQVIHU IXQFWLRQ� 5HJDUGLQJ WKH WUDLQLQJ SURFHVV� WKH

PRVW ZLGHO\ XVHG LV HUURU EDFNSURSDJDWLRQ� D UHFXUVLYH JUDGLHQW GHVFHQW

PHWKRG WKDW PLQLPLVHV WKH VXP RI VTXDUHG HUURUV RI WKH V\VWHP E\ PRYLQJ

GRZQ WKH JUDGLHQW HUURU FXUYH� $V IRU WKH WUDVIRUPDWLRQ IXQFWLRQV� ) ZLOO

EH D ORJDULWKPLF IXQFWLRQ DQG * D K\SHUEROLF WDQJHQW IXQFWLRQ�

6LQFH VWRFN PDUNHW SULFHV SUHVHQW D WHQGHQF\ WR JHQHUDWH DOWHUQDWLQJ

HSLVRGHV RI JHQHUDOO\ ULVLQJ RU JHQHUDOO\ IDOOLQJ SULFHV �VR�FDOOHG �EXOO�

DQG �EHDU� PDUNHWV�� ZH KDYH H[DPLQHG WKH SHUIRUPDQFH RI WKH $11 LQ

WKUHH GLIIHUHQW VXESHULRGV� �,� �������� WR �������� �,,� ������� WR

������� DQG �,,,� �������� WR ��������� $V VKRZQ LQ )LJXUH �� VXESHULRG

, FRUUHVSRQGV WR D GRZQZDUGV WUHQG� VXESHULRG ,, SUHVHQWV D UHODWLYH

VWDEOH HSLVRG� DQG ,,, H[KLELWV DQ XSZDUGV PRYHPHQW LQ WKH LQGH[� )RU

HDFK VXEVDPSOH� WKH $11 PRGHO� XVLQJ DOO SUHYLRXV REVHUYDWLRQV LQ WKH

OHDUQLQJ SURFHVV� SURGXFHV IRUHFDVWV ��� GD\ DKHDG �D \HDU RI SULFH GDWD

LQ GDLO\ IUHTXHQF\�� ORQJ HQRXJK WR UHGXFH WKH HIIHFWV RI GDWD VQRRSLQJ�
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Figure 1: The General Index of Madrid Stock Exchange
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�� (PSLULFDO UHVXOWV

,Q RUGHU WR HYDOXDWH WKH IRUHFDVW DFFXUDF\ RI WKH $11 SUHGLFWRUV�

ZH ILUVW FRPSXWH ERWK WKH SHUFHQWDJH RI FRUUHFW SUHGLFWLRQV DQG WKH

3HVDUDQ DQG 7LPPHUPDQQ �������V QRQ�SDUDPHWULF WHVW SURSRUWLRQ RI

FRUUHFWO\ SUHGLFWHG VLJQV�

/DWWHU� WR DVVHVV WKH HFRQRPLF VLJQLILFDQFH RI WKH $11 SUHGLFWRUV

DV D VLPSOH WHFKQLFDO WUDGLQJ VWUDWHJ\� ZH FRQVLGHU WKH HVWLPDWHG WRWDO

UHWXUQ RI VXFK VWUDWHJ\�
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ZKHUH ρ LV WKH RXW�RI�VDPSOH KRUL]RQ DQG tŷ WKH UHFRPPHQGHG SRVLWLRQ

ZKLFK WDNHV HLWKHU D YDOXH RI �� �IRU D VKRUW SRVLWLRQ� RU �� �IRU D ORQJ

SRVLWLRQ�� DQG Q LV WKH QXPEHU RI REVHUYDWLRQV� 1RWH WKDW ZH DUH QRW

FRQVLGHULQJ WUDQVDFWLRQ FRVWV�

*LYHQ WKDW LQ D UDQGRP�ZDON PDUNHW QR PHFKDQLFDO WUDGLQJ UXOH

ZRXOG FRQVLVWHQWO\ RXWSHUIRUP D EX\�DQG�KROG SROLF\� ZH FRPSDUH ERWK

VWUDWHJLHV� 7KH UHWXUQV RQ D VLPSOH EX\�DQG�KROG VWUDWHJ\ DUH JLYHQ E\�


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t
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ZKHUH ρ LQGLFDWHV WKH KROGLQJ SHULRG� DQG 3W �DQG 3W�ρ DUH SULFHV RI WKH

VHFXULW\ DW WLPH W DQG W�ρ UHVSHFWLYHO\�

,Q DGGLWLRQ WR WRWDO UHWXUQV� ZH DOVR FRQVLGHU RWKHU WZR SURILWDELOLW\

PHDVXUHV� WKH LGHDO SURILW DQG WKH 6KDUSH UDWLR� 7KH LGHDO SURILW PHDVXUHV

WKH UHWXUQV RI WKH WUDGLQJ V\VWHP DJDLQVW D SHUIHFW SUHGLFWRU DQG LV

FDOFXODWHG E\�
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$V FDQ EH VHHQ� 5, � LI WKH LQGLFDWRU YDULDEOH tŷ WDNHV WKH FRUUHFW

WUDGLQJ SRVLWLRQ IRU DOO REVHUYDWLRQV LQ WKH VDPSOH� ,I DOO WUDGH SRVLWLRQV

DUH ZURQJ� WKHQ WKH YDOXH RI WKLV PHDVXUH LV 5, ��� $Q 5, � YDOXH LV

FRQVLGHUHG DV D EHQFKPDUN WR HYDOXDWH WKH SHUIRUPDQFH RI DQ LQYHVWPHQW

VWUDWHJ\� 5HJDUGLQJ WKH 6KDUSH UDWLR� LW LV VLPSO\ WKH PHDQ UHWXUQ RI WKH

WUDGLQJ VWUDWHJ\ GLYLGHG E\ LWV VWDQGDUG GHYLDWLRQ�

T

T

R

R

R
S

ˆ

ˆ

σ

µ
=

7KH KLJKHU WKH 6KDUSH UDWLR� WKH KLJKHU WKH UHWXUQ DQG WKH ORZHU WKH

YRODWLOLW\�

7KH UHVXOWV IRU DOO WKHVH WHVWV DUH UHSRUWHG LQ 7DEOH �� $V FDQ EH

VHHQ� WKH VLJQ SUHGLFWLRQV IRU WKH UHFRPPHQGHG SRVLWLRQV UDQJH LQ WKH ���

���� LQGLFDWHV D SHUIRUPDQFH EHWWHU WKDQ D UDQGRP ZDON GLUHFWLRQDO

IRUHFDVW� )XUWKHUPRUH� WKH 3HVDUDQ�7LPPHPDQQ WHVWV DUH VLJQLILFDQW DW

WKH �� OHYHO IRU WKH VXESHULRGV ,, DQG ,,,� 5HJDUGLQJ WRWDO UHWXUQV� WKH

WUDGLQJ UXOH EDVHG RQ WKH $11 GRPLQDWH WKH EX\�DQG�KROG VWUDWHJ\ LQ

VXESHULRGV , ���� YHUVXV ²���� DQG ,, ���� YHUVXV ������� ZKLOH WKH

RSSRVLWH LV WUXWK IRU VXESHULRG ,,, ���� YHUVXV ����� 7KH 6KDUSH UDWLR LV

UHODWLYHO\ KLJKHU LQ WKH EHDU PDUNHW VXESHULRG ������ WKDQ LQ WKH

UHPDLQGHU VXESHULRGV ����� DQG ������ &RQVLVWHQWO\� WKH LGHDO SURILW LV

KLJK LQ VXESHULRG , ������ DQG UHPDLQV LQ VLPLODU RUGHU LQ WKH RWKHU WZR

VXESHULRGV� EHLQJ DOZD\V JUHDWHU WKDQ ]HUR�
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7DEOH �� 2XW�RI�VDPSOH WHVWV

7HVWV 6XESHULRG ,

�EHDU PDUNHW�

6XESHULRG ,,

�VWDEOH PDUNHW�

6XESHULRG ,,,

�EXOO PDUNHW�

6LJQ SUHGLFWLRQV ���� ���� ����

3HVDUDQ DQG

7LPPHUPDQ

���� ����
 ����


7RWDO UHWXUQ ���� ���� ����

,GHDO SURILW UDWLR ���� ���� ����

6KDUSH UDWLR ���� ���� ����

%X\ DQG KROG UHWXUQ ����� ������ ����

1RWH� 
 GHQRWHV VLJQLILFDQFH DW WKH �� OHYHO�

�� &RQFOXGLQJ UHPDUNV

,Q WKLV SDSHU ZH KDYH LQYHVWLJDWHG WKH SURILWDELOLW\ RI VLPSOH

WHFKQLFDO WUDGLQJ UXOH EDVHG RQ $11 PRGHOV� 2XU UHVXOWV� EDVHG RQ

DSSO\LQJ WKLV LQYHVWPHQW VWUDWHJ\ WR WKH *HQHUDO ,QGH[ RI WKH 0DGULG

6WRFN 0DUNHW� VXJJHVW WKDW� LQ DEVHQFH RI WUDGLQJ FRVWV� WKH WHFKQLFDO

WUDGLQJ UXOH LV DOZD\V VXSHULRU WR D EX\�DQG�KROG VWUDWHJ\ IRU ERWK ´EHDUµ

PDUNHWV DQG ´VWDEOHµ PDUNHW HSLVRGHV� 2Q WKH RWKHU KDQG� ZH IRXQG WKDW

WKH EX\�DQG�KROG VWUDWHJ\ JHQHUDWHV KLJKHU UHWXUQV WKDQ WKH WUDGLQJ UXOH

EDVHG RQ $11 IRU D VXESHULRG SUHVHQWLQJ XSZDUGV WUHQG �´EXOOµ

PDUNHWV�� 7KHVH UHVXOWV DUH LQ OLQH ZLWK WKRVH SUHVHQWHG LQ )HUQiQGH]�

5RGUtJXH] HW DO� ������ ZKHQ DSSO\LQJ QRQOLQHDU SUHGLFWRUV WR WKH 1LNNHL

,QGH[�
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5HIHUHQFHV

)DPD� (� )�� ����� (IILFLHQW FDSLWDO PDUNHWV� ,,� -RXUQDO RI )LQDQFH ���

���������

)HUQiQGH]�5RGUtJXH]� )�� 6RVYLOOD�5LYHUR� 6� DQG *DUFtD $UWLOHV� 0� '��

����� 8VLQJ QHDUHVW�QHLJKERXU SUHGLFWRUV WR IRUHFDVW WKH 6SDQLVK

VWRFN PDUNHWV� ,QYHVWLJDFLRQHV (FRQyPLFDV ��� ������

)HUQiQGH]�5RGUtJXH]� )�� 6RVYLOOD�5LYHUR� 6� DQG *DUFtD $UWLOHV� 0� '�

� ����� 1HDUHVW 1HLJKERXU IRUHFDVW IRU WKH 1LNNH\ LQGH[�

IRUWKFRPLQJ LQ -DSDQ DQG WKH :RUOG (FRQRP\�

*HQoD\� 5�� ����� 2SWLPL]DWLRQ RI WHFKQLFDO WUDGLQJ VWUDWHJLHV DQG WKH

SURILWDELOLW\ LQ VHFXULW\ PDUNHWV� (FRQRPLFV /HWWHUV ��� ��������

.XDQ� &� 0� DQG :KLWH� +�� ����� $UWLILFLDO QHXUDO QHWZRUNV� $Q

HFRQRPHWULF SHUVSHFWLYH� (FRQRPHWULF 5HYLHZV ��� �����

3HVDUDQ� 0� +� DQG 7LPPHUPDQQ� $�� ����� $ VLPSOH QRQSDUDPHWULF

WHVW RI SUHGLFWLYH SHUIRUPDQFH� -RXUQDO RI %XVLQHVV DQG (FRQRPLF

6WDWLVWLFV ��� ��������

9DQ (\GHQ� 5� -�� ����� 7KH $SSOLFDWLRQ RI 1HXUDO 1HWZRUNV LQ WKH

)RUHFDVWLQJ RI 6KDUH 3ULFHV �)LQDQFH 	 7HFKQRORJ\ 3XEOLVKLQJ �

+D\PDUNHW� 9$��
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6LPyQ 6RVYLOOD�5LYHUR� -XOLiQ $QGUDGD�)pOL[ \ )HUQDQGR )HUQiQGH]�5RGUtJXH]�

������ ´)RUHLJQ GLUHFW LQYHVWPHQW DQG LQGXVWULDO GHYHORSPHQW LQ KRVW FRXQWULHVµ� 6DOYDGRU %DUULRV�

������ ´1XPHULFDO VROXWLRQ E\ LWHUDWLYH PHWKRGV RI D FODVV RI YLQWDJH FDSLWDO PRGHOVµ� 5DRXI

%RXFHNNLQH� 0DUF *HUPDLQ� 2PDU /LFDQGUR \ $OSKRQVH 0DJQXV�

������ ´(QGRJHQRXV YV H[RJHQHRXVO\ GULYHQ IOXFWXDWLRQV LQ YLQWDJH FDSLWDO PRGHOVµ� 5DRXI

%RXFHNNLQH� )HUQDQGR GHO 5tR \ 2PDU /LFDQGUR�

������ ´$VVHVLQJ WKH HFRQRPLF YDOXH RI QHDUHVW�QHLJKERXU H[FKDQJH�UDWH IRUHFDVWVµ� )� )HUQiQGH]�

5RGUtJXH]� 6� 6RVYLOOD�5LYHUR \ -� $QGUDGD�)pOL[�
������ ´([FKDQJH�UDWH IRUHFDVWV ZLWK VLPXOWDQHRXV QHDUHVW�QHLJKERXU PHWKRGV� (YLGHQFH IURP WKH

(06µ� )� )HUQiQGH]�5RGUtJXH]� 6� 6RVYLOOD�5LYHUR \ -� $QGUDGD�)pOL[�
������ ´/RV HIHFWRV HFRQyPLFRV GH OD /H\ GH &RQVROLGDFLyQ GH OD 6HJXULGDG 6RFLDO� 3HUVSHFWLYDV

ILQDQFLHUDV GHO VLVWHPD WUDV VX HQWUDGD HQ YLJRUµ� -RVp $� +HUFH \ -DYLHU $ORQVR�
������ ´(FRQRPtD� PHUFDGR GH WUDEDMR \ VLVWHPD XQLYHUVLWDULR HVSDxRO� &RQYHUVDFLRQHV FRQ

GHVWDFDGRV PDFURHFRQRPLVWDVµ� &DUORV 8VDELDJD ,EixH]�

������ ´5HJLRQDO LQWHJUDWLRQ DQG JURZWK� 7KH 6SDQLVK FDVHµ� $QD *RLFROHD� -RVp $� +HUFH \ -XDQ

-� GH /XFLR�

������ ´7D[ EXUGHQ FRQYHUJHQFH LQ (XURSHµ� 6LPyQ 6RVYLOOD�5LYHUR� 0LJXHO $QJHO *DOLQGR \

-DYLHU $ORQVR�

������ ´*URZWK DQG WKH :HOIDUH 6WDWH LQ WKH (8� $ FXVDOLW\ DQDO\VLVµ� -RVp $� +HUFH� 6LPyQ

6RVYLOOD�5LYHUR \ -XDQ -� GH /XFLR�

������ ´3UR\HFFLyQ GH OD SREODFLyQ HVSDxROD ���������� 5HYLVLyQ ����µ� -XDQ $QWRQLR )HUQiQGH]

&RUGyQ� y Juan J. de Lucio.


