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1RYHPEHU� ����

 7KH DXWKRUV ZLVK WR WKDQN *DEULHO 4XLUyV �%DQN RI 6SDLQ� IRU SURYLGLQJ XV ZLWK WKH

GDWD VHW� )LQDQFLDO VXSSRUW E\ WKH 6SDQLVK 0LQLVWU\ RI (GXFDWLRQ� WKURXJK '*,&<7

3URMHFW 3%������� LV DOVR JUDWHIXOO\ DFNQRZOHGJHG�

 8QLYHUVLGDG GH /DV 3DOPDV GH *UDQ &DQDULD�

 )('($ DQG 8QLYHUVLGDG &RPSOXWHQVH GH 0DGULG�

 8QLYHUVLGDG GH /D /DJXQD�

/RV 'RFXPHQWRV GH WUDEDMR VH GLVWULEX\HQ JUDWXLWDPHQWH D ODV 8QLYHUVLGDGHV H ,QVWLWXFLRQHV GH ,QYHVWLJDFLyQ TXH
OR VROLFLWDQ� 1R REVWDQWH 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 8QLYHUVLW\ 'HSDUWPHQW DQG RWKHU 5HVHDUFK &HQWUHV� 7KH\
DUH DOVR DYDLODEOH WKURXJK ,QWHUQHW� KWWS���ZZZ�IHGHD�HV�KRMDV�SXEOLFDFLRQHV�KWPO�'RFXPHQWRV GH 7UDEDMR
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$EVWUDFW

,Q WKLV SDSHU ZH DVVHVV WKH HFRQRPLF VLJQLILFDQFH RI WKH QRQOLQHDU

SUHGLFWDELOLW\ RI (06 H[FKDQJH UDWHV� 7R WKDW HQG� DQG XVLQJ GDLO\ GDWD IRU QLQH

(06 FXUUHQFLHV FRYHULQJ WKH �VW -DQXDU\ ����� ��VW 'HFHPEHU ���� SHULRG� ZH

FRQVLGHU QHDUHVW�QHLJKERXU QRQOLQHDU SUHGLFWRUV DQG WKH WUDGLWLRQDO �OLQHDU�

$5,0$������� SUHGLFWRUV� WUDQVIRUPLQJ WKHLU IRUHFDVWV LQWR D WHFKQLFDO WUDGLQJ

UXOH� ZKRVH SURILWDELOLW\ �FRQVLGHULQJ ERWK LQWHUHVW UDWHV DQG WUDQVDFWLRQ FRVWV� LV

HYDOXDWHG DJDLQVW D VLPSOH EX\�DQG�KROG VWUDWHJ\� 2XU UHVXOWV VXJJHVW WKDW LQ

PRVW RI WKH FDVHV D WUDGLQJ UXOH EDVHG RQ D QRQOLQHDU SUHGLFWRU RXWSHUIRUP WKDW

EDVHG RQ DQ $5,0$ SUHGLFWRU� ERWK LQ WHUPV RI UHWXUQV DQG LQ WHUPV RI WKH LGHDO

SURILW DQG WKH 6KDUSH UDWLR SURILWDELOLW\ LQGLFDWRUV� :LWK RQO\ RQH H[FHSWLRQ� WKH

QHW UHWXUQV IURP WHFKQLFDO WUDGLQJ UXOH GRPLQDWH WKRVH IURP D EX\�DQG�KROG

VWUDWHJ\ �

-(/ FODVVLILFDWLRQ QXPEHUV� &��� )��

.(< :25'6� 1HDUHVW�QHLJKERXU SUHGLFWLRQ PHWKRGV� 7HFKQLFDO WUDGLQJ UXOHV�

([FKDQJH UDWHV
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�,QYHVWPHQW EDVHG RQ JHQXLQH ORQJ�WHUP

H[SHFWDWLRQ LV VR GLIILFXOW���DV WR EH VFDUFHO\

SUDFWLFDEOH� +H ZKR DWWHPSWV LW PXVW VXUHO\ UXQ

JUHDWHU ULVN WKDQ KH ZKR WULHV WR JXHVV EHWWHU

WKDQ WKH FURZ KRZ WKH FURZ ZLOO EHKDYH��

.H\QHV ������ ����

�� ,QWURGXFWLRQ

*LYHQ WKDW H[FKDQJH UDWH VHULHV H[KLELW KLJK YRODWLOLW\ DQG DQ HOXVLYH GDWD

JHQHUDWLRQ SURFHVV >VHH� H� J� %DLOOLH DQG 0F0DKRQ ������ DQG *DOODQW� HW DO�

������@� SUHGLFWLQJ H[FKDQJH UDWHV SRVHV PDMRU WKHRUHWLFDO DQG HPSLULFDO

FKDOOHQJHV�

7KH SHVVLPLVP DERXW WKH SUHGLFWLRQ TXDOLW\ RI H[FKDQJH UDWH PRGHOV KDV

EHFRPH JHQHUDOO\ DFFHSWHG DIWHU WKH SXEOLFDWLRQ RI WKH LQIOXHQWLDO SDSHU E\ 0HHVH

DQG 5RJRII ������� 7KHVH DXWKRUV SHUIRUPHG D ODUJH QXPEHU RI VWDWLVWLFDO WHVWV�

LQGLFDWLQJ WKDW QRW D VLQJOH VWUXFWXUDO PRGHO RI H[FKDQJH UDWH ZDV EHWWHU LQ

SUHGLFWLQJ ELODWHUDO H[FKDQJH UDWHV GXULQJ WKH IORDWLQJ�UDWH SHULRG WKDQ WKH VLPSOH

UDQGRP ZDON PRGHO�

6RPH DSSURDFKHV KDYH EHHQ WULHG WR LPSURYH WKH DELOLW\ RI IRUHFDVWLQJ

H[FKDQJH UDWHV� 2QH RI WKHVH DSSURDFKHV LV WKH QHDUHVW QHLJKERXU �11�

IRUHFDVWLQJ WHFKQLTXH� 7KLV IRUHFDVWLQJ PHWKRG UHOLHV RQ WKH SUHPLVH WKDW VKRUW�

WHUP SUHGLFWLRQV FDQ EH PDGH EDVHG RQ SDVW SDWWHUQV RI WKH WLPH VHULHV� WKHUHIRUH

FLUFXPYHQWLQJ WKH QHHG WR VSHFLI\ DQ H[SOLFLW HFRQRPHWULF PRGHO WR UHSUHVHQW WKH

WLPH VHULHV� )LQDOO\� QRWH WKDW WKH 11 DSSURDFK WR IRUHFDVWLQJ LV UHODWHG WR

WHFKQLTXHV RI FKDUWLQJ �WHFKQLFDO DQDO\VLV� DSSOLHG LQ ILQDQFLDO PDUNHWV WR SURGXFH

VKRUW�WHUP IRUHFDVWV >VHH� H� J�� (OPV ������@�

0HHVH DQG 5RVH ������� 'LHEROG DQG 1DVRQ ������ DQG 0L]UDFK ������

DSSOLHG 11 PHWKRGV WR DQDO\VH H[FKDQJH�UDWH QRQOLQHDU SUHGLFWDELOLW\� 7KHVH
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*HQoD\ ������ IROORZV D VLPLODU DSSURDFK WR LQYHVWLJDWH WKH SURILWDELOLW\ RI�

XVLQJ DUWLILFLDO QHXUDO QHWZRUNV LQ VHFXULW\ PDUNHWV�

SDSHUV IRXQG WKDW WKHLU SUHGLFWLRQV DUH QRW EHWWHU WKDQ IRUHFDVWV JHQHUDWHG E\ D

VLPSOH UDQGRP ZDON PRGHO� ,Q FRQWUDVW� /LVL DQG 0HGLR ������ FRQFOXGHG WKDW WKH

11 SUHGLFWRUV QHDWO\ RXWSHUIRUP WKH SUHGLFWLRQV GHULYHG IURP WKH UDQGRP ZDON

PRGHO� VXJJHVWLQJ WKDW QRQOLQHDU SDWWHUQV LQ H[FKDQJH�UDWH VHULHV FRXOG EH

H[SORLWDEOH IRU LPSURYHG SRLQW SUHGLFWLRQ�

8VLQJ 11 PHWKRGV� )HUQiQGH]�5RGUtJXH] DQG 6RVYLOOD�5LYHUR ������

IRXQG HPSLULFDO HYLGHQFH RQ VKRUW�WHUP IRUHFDVWDEOH SRVVLELOLWLHV LQ VRPH

FXUUHQFLHV SDUWLFLSDWLQJ LQ WKH ([FKDQJH 5DWH 0HFKDQLVP �(50� RI WKH (XURSHDQ

0RQHWDU\ 6\VWHP �(06�� 0RUHRYHU� UHVXOWV LQ )HUQiQGH]�5RGUtJXH] HW DO� ������

VXJJHVWHG WKDW UHFXUVLYHO\ FRPSXWHG 11 SUHGLFWRUV� ZKHQ FRPSDUHG WR ERWK D

UDQGRP ZDON DQG WKH WUDGLWLRQDO �OLQHDU� $5,0$ PRGHOV� OHDG WR LPSRUWDQW

LPSURYHPHQWV LQ WKH DFFXUDF\ RI WKH SRLQW IRUHFDVW� FOHDUO\ RXWSHUIRUPLQJ ERWK

WKH UDQGRP ZDON DQG WKH $5,0$ GLUHFWLRQDO IRUHFDVWV�

7KH SXUSRVH RI WKLV SDSHU LV WR DVVHVV WKH HFRQRPLF VLJQLILFDQFH RI WKH

SUHGLFWDELOLW\ RI (06 H[FKDQJH UDWHV� 7R WKDW HQG� WKH SUHGLFWLRQV DUH

WUDQVIRUPHG LQWR D VLPSOH WUDGLQJ VWUDWHJ\� ZKRVH SURILWDELOLW\ LV HYDOXDWHG DJDLQVW

D VLPSOH EX\�DQG�KROG VWUDWHJ\ EDVHG RQ WKH UDQGRP ZDON PRGHO DQG LWV GLVWDQFH

IURP WKH LGHDO QHW SURILW � :KHQ HYDOXDWLQJ WUDGLQJ SHUIRUPDQFH� ZH ZLOO FRQVLGHU
�

ERWK LQWHUHVW UDWHV DQG WUDQVDFWLRQ FRVWV�

:H KDYH DSSOLHG WKLV LQYHVWPHQW VWUDWHJ\ WR QLQH FXUUHQFLHV SDUWLFLSDWLQJ

LQ WKH (50� XVLQJ GDLO\ GDWD RI H[FKDQJH UDWHV YLV�j�YLV WKH 'HXVWFKHPDUN IRU

WKH � -DQXDU\ ������� 'HFHPEHU ���� SHULRG� WKH %HOJLDQ IUDQF �%)5�� WKH

'DQLVK FURZQ �'.5�� WKH 3RUWXJXHVH HVFXGR �(6&�� WKH )UHQFK IUDQF �))�� WKH

'XWFK JXLOGHU �+)/�� WKH ,ULVK SRXQG �,5/�� WKH ,WDOLDQ OLUD �/,7�� WKH 6SDQLVK

SHVHWD �37$� DQG WKH 3RXQG VWHUOLQJ �8./�� )RU WKH VL[ IRXQGLQJ PHPEHUV �%)5�

'.5� ))� +)/� ,5/ DQG /,7�� WKH IRUHFDVWLQJ SHULRG UXQV IURP WKH ODVW

UHDOLJQPHQW LQ WKH (06 EHIRUH WKH PRQHWDU\ WXUPRLO ��� -DQXDU\ ����� WR WKH HQG
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RI WKH VDPSOH� ,Q WKH FDVH RI WKH 6SDQLVK SHVHWD� WKH 3RXQG VWHUOLQJ DQG WKH

3RUWXJXHVH HVFXGR� WKH UHFXUVLYH IRUHFDVWLQJ SURFHVV VWDUWV WKH MRLQLQJ GDWH ��

-XQH ����� � 2FWREHU ���� DQG � $SULO ����� UHVSHFWLYHO\��

7KH SDSHU LV RUJDQLVHG DV IROORZV� 6HFWLRQ � SUHVHQWV WKH 11 SUHGLFWRUV

DQG WKH HPSLULFDO UHVXOWV DUH UHSRUWHG LQ 6HFWLRQ �� 6RPH FRQFOXGLQJ UHPDUNV DUH

SURYLGHG LQ 6HFWLRQ ��
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���

�� 11 DQG 611 SUHGLFWRUV

/HW [ �W ������7� EH D ILQLWH WLPH VHULHV� ,Q RUGHU WR LGHQWLI\ JHRPHWULFW

SDWWHUQV LQ WKH WLPH VHULHV� VHJPHQW ZLWK VLPLODU G\QDPLF EHKDYLRXU DUH FDUHIXOO\

FKRVHQ DQG XVHG DIWHUZDUG WR IRUPXODWH D IRUHFDVW RI WKH QH[W WHUP LQ WKH VHULHV

�L� H�� [ �� 7KLV IRUHFDVW LV FRPSXWHG DV VRPH DGHTXDWH DYHUDJH RI WKH WLPH7��

VHULHV YDOXHV WKDW LPPHGLDWHO\ IROORZ WKH LGHQWLILHG VHJPHQWV� 7KH VHJPHQWV KDYH

HTXDO OHQJWK� DQG DUH FRQVLGHUHG DV SRLQWV LQ D UHDO YHFWRU VSDFH ZKRVH GLPHQVLRQ

LV FDOOHG DQ HPEHGGLQJ GLPHQVLRQ IRU WKH VHULHV� 7KHUHIRUH� ZH FRQVLGHU YHFWRUV

[ RI P REVHUYDWLRQV VDPSOHG IURP WKH RULJLQDO WLPH VHULHV DW LQWHUYDOV RI -�ÛW
P�-

SHULRGV�

[  �[ � [ � ��� � [ �� W ��-�P��������7 ���W W W�- W��P���-
P�-

ZLWK P UHIHUUHG WR DV WKH HPEHGGLQJ GLPHQVLRQ DQG - FDOOHG WKH GHOD\ SDUDPHWHU�

7KHVH P�GLPHQVLRQDO YHFWRUV DUH RIWHQ FDOOHG P�KLVWRULHV� ZKLOH WKH P�

GLPHQVLRQDO VSDFH Ü LV UHIHUUHG WR DV WKH SKDVH VSDFH RI WLPH VHULHV� ,Q RUGHU WR
P

VLPSOLI\� ZH VKDOO RQO\ FRQVLGHU WKH FDVH RI - � DQG ZH VKDOO ZULWH [  [ �W W
P�� P

$V D VHFRQG VWHS� ZH FRQVLGHU WKH N P�KLVWRULHV

PRVW VLPLODU WR WKH ODVW DYDLODEOH YHFWRU

[  �[ � [ � [ � ���� [ �� ���7 7 7�� 7�� 7��P���
P

ZKHUH N��7 �������� DQG ZKHUH ZH XVH WKH VXEVFULSW �L � �M �� �� ���� N� WRM

GHQRWH HDFK RI WKH N FKRVHQ P�KLVWRULHV�
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���

���

���

7KH SUR[LPLW\ RI WZR P�KLVWRULHV LQ WKH SKDVH VSDFH Ü DOORZV XV WR WDON
P

RI �QHDUHVW QHLJKERXUV� LQ WKH G\QDPLF EHKDYLRXU RI WZR VHJPHQWV LQ WKH WLPH

VHULHV [ � 7UDGLWLRQDOO\� WR HVWDEOLVK 11V WR [ � RQH ORRNV IRU WKH FORVHVW N YHFWRUVW 7
P

>H[SUHVVLRQ ���@ LQ WKH SKDVH VSDFH Ü � LQ WKH VHQVH WKDW WKH\ PD[LPLVH WKH
P

IXQFWLRQ�

�L� H�� ORRNLQJ IRU WKH KLJKHVW VHULDO FRUUHODWLRQ RI DOO P�KLVWRULHV� [ � ZLWK WKH ODVWL
P

RQH� [ ��7
P

)LQDOO\� RQFH WKH QHDUHVW QHLJKERXUV WR [ KDYH EHHQ HVWDEOLVKHG� ZH7
P

FRQVLGHU SUHGLFWRUV RI WKH IXWXUH HYROXWLRQ RI [ � /HW EH D SUHGLFWRU RI [ �7 7��
P

7KLV FDQ EH REWDLQHG XVLQJ VRPH H[WUDSRODWLRQ RI WKH REVHUYDWLRQV

VXEVHTXHQW WR WKH N QHDUHVW QHLJKERXUV P�KLVWRULHV FKRVHQ� WKDW LV WR VD\�

)RU HYHU\ 7� ZH FRQVLGHULQJ WKH IROORZLQJ ORFDO UHJUHVVLRQ PRGHO�

ZKRVH FRHIILFLHQWV KDYH EHHQ ILWWHG E\ D OLQHDU UHJUHVVLRQ RI RQ

�U ������ N�� 7KHUHIRUH� WKH DUH WKH YDOXHV RI WKDW PLQLPLVH

$OWHUQDWLYHOO\� DQG IROORZLQJ E\ )HUQiQGH]�5RGUtJXH]� 6RVYLOOD�5LYHUR DQG

$QGUDGD�)pOL[ ������� ZH FDQ HVWDEOLVK VLPXOWDQHRXV QHDUHVW QHLJKERXUV �611V�

WR [ E\ FRQVLGHULQJ WKH LQIRUPDWLRQ FRQWHQW RI RWKHU UHODWHG VHULHV� 7R VLPSOLI\7
P

QRWDWLRQ� OHW XV FRQVLGHU D VHW RI WZR WLPH VHULHV� [ �W ������7� DQG \W W

�W ������7��
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���

��D�

��E�

:H DUH LQWHUHVWHG LQ PDNLQJ SUHGLFWLRQV RI DQ REVHUYDWLRQ RI RQH RI WKHVH

VHULHV �H� J�� [ �� E\ VLPXOWDQHRXVO\ FRQVLGHULQJ 11V LQ ERWK VHULHV� 7R WKDW HQG�7

ZH HPEHG HDFK RI WKHVH VHULHV LQ WKH YHFWRULDO VSDFH Ü � SD\LQJ DWWHQWLRQ WR WKH
�P

IROORZLQJ YHFWRU�

�[ � \ � � Ü [ Ü7 7
P P P P

ZKLFK JLYHV XV WKH ODVW DYDLODEOH P�KLVWRU\ IRU HDFK WLPH VHULHV�

+HQFH� WR HVWDEOLVK 611V WR WKH ODVW P�KLVWRULHV �[ � \ �� ZH FDQ ORRN IRU7 7
P P

WKH FORVHVW N SRLQWV WKDW PD[LPLVH WKH IXQFWLRQ�

,Q WKLV ZD\� ZH REWDLQ D VHW RI N VLPXOWDQHRXV P�KLVWRULHV LQ ERWK VHULHV�

���

7KH SUHGLFWLRQV IRU [ DQG \ FDQ EH REWDLQHG IURP D OLQHDU7�� 7��

DXWRUHJUHVVLYH SUHGLFWRU ZLWK YDU\LQJ FRHIILFLHQWV HVWLPDWHG E\ RUGLQDU\ OHDVW

VTXDUHV�

7KH SURFHGXUH LQ WKH WLPH VHULHV [ LV D OLQHDU UHJUHVVLRQ RI RQW

�U ������ N�� 7KHUHIRUH� WKH DUH WKH YDOXHV RI WKDW PLQLPLVH
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,Q DQ DQDORJRXV ZD\� WKH DUH WKH YDOXHV RI WKDW PLQLPLVH

$V LW FDQ EH VHHQ� WKH GLIIHUHQFH EHWZHHQ WKLV SUHGLFWRU DQG WKDW SUHVHQWHG

LQ ��� LV WKDW QRZ WKH 11V DUH HVWDEOLVKHG XVLQJ FULWHULD LQ ZKLFK LQIRUPDWLRQ RQ

ERWK VHULHV DUH XVHG�

$V PHQWLRQHG DERYH� LQ WKLV SDSHU ZH XVH (50 H[FKDQJH UDWH VHULHV� 6LQFH

XQGHU WKH (50� PHPEHUV FRXQWULHV DJUHH WR PDLQWDLQ WKHLU H[FKDQJH UDWH YLV�j�

YLV WKH RWKHU FXUUHQFLHV LQ WKH V\VWHP ZLWKLQ EDQGV DURXQG D FHQWUDO SDULW\� E\

XVLQJ 611 SUHGLFWLRQV� ZH DWWHPSW WR LQFRUSRUDWH VWUXFWXUDO LQIRUPDWLRQ LQWR WKH

QRQSDUDPHWULF DQDO\VLV�
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�� (PSLULFDO UHVXOWV

3UHGLFWDELOLW\ RI ILQDQFLDO SULFHV LQ LWVHOI GRHV QRW JXDUDQWHH WKDW DQ LQYHVWRU

FDQ HDUQ SURILWV IURP D WUDGLQJ VWUDWHJ\ EDVHG RQ VXFK IRUHFDVWV� $V ZDV

VXJJHVWHG E\ /HLWFK DQG 7DQQHU ������� VWDQGDUG PHDVXUHV RI SUHGLFWLYH

SHUIRUPDQFH OLNH WKH URRW�PHDQ�VTXDUHG HUURU PD\ QRW EH FORVHO\ UHODWHG WR

HFRQRPLF SURILWV�7KHUHIRUH� ZH FRQVLGHU D VLPSOH WHFKQLFDO WUDGLQJ VWUDWHJ\ LQ

ZKLFK SRVLWLYH UHWXUQV DUH H[HFXWHG DV ORQJ SRVLWLRQV DQG QHJDWLYH UHWXUQV DUH

H[HFXWHG DV VKRUW SRVLWLRQV� 7KH HVWLPDWHG WRWDO UHWXUQ RI VXFK VWUDWHJ\ LV JLYHQ

E\�

5  � ] U ���
W Q
7 L � W W

ZKHUH U LV WKH UHWXUQ IURP D IRUHLJQ FXUUHQF\ SRVLWLRQ RYHU WKH SHULRG �W� W����W

] LV D YDULDEOH LQWHUSUHWHG DV WKH UHFRPPHQGHG SRVLWLRQ ZKLFK WDNHV HLWKHU D YDOXHW

RI �� �IRU D VKRUW SRVLWLRQ� RU �� �IRU D ORQJ SRVLWLRQ�� DQG Q LV WKH QXPEHU RI

REVHUYDWLRQV�

*LYHQ WKDW WUDGLQJ LQ VSRW IRUHLJQ H[FKDQJH PDUNHW UHTXLUHV FRQVLGHUDWLRQ

RI LQWHUHVW UDWHV ZKHQ HYDOXDWLQJ WUDGLQJ SHUIRUPDQFH� ZH XVH RYHUQLJKW LQWHUHVW

UDWHV WR FRPSXWH U DV IROORZV�W

U  OQ �( � � OQ�( � � OQ ���L � � OQ ���L � ����W W�� W W W

ZKHUH ( UHSUHVHQWV WKH VSRW H[FKDQJH UDWH H[SUHVVHG YLV�j�YLV WKH 'HXVWFKH PDUN�

L LV WKH GRPHVWLF GDLO\ LQWHUHVW UDWH DQG L LV WKH *HUPDQ GDLO\ LQWHUHVW UDWH�

2Q WKH RWKHU KDQG� ZLWK RQH�ZD\ SURSRUWLRQDO WUDQVDFWLRQ FRVW F� WKH QHW

UHWXUQ RI WKH WHFKQLFDO WUDGLQJ VWUDWHJ\ LV JLYHQ E\�

5  � ] U � QUW ^OQ���F� � OQ���F�` ����
Q Q
7 L � W W

ZKHUH QUW LV WKH QXPEHU RI URXQG�WULS WUDGHV�

7R FRPSDUH WKH SHUIRUPDQFH RI WKLV VLPSOH WHFKQLFDO WUDGLQJ VWUDWHJ\� WKH

QHW UHWXUQV RQ D VLPSOH EX\�DQG�KROG VWUDWHJ\�

5  OQ �( � � OQ�( � � ^OQ���F� � OQ���F�` ����
Q
% W�� W

LV XVHG DV WKH EHQFKPDUN� ZKHUH� LQGLFDWHV WKH KROGLQJ SHULRG�
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7KH HVWLPDWHG WRWDO DQG QHW UHWXUQV DUH FDOFXODWHG E\�

5  � U ����
W Q����
7 L Q�� W

DQG

5  � � QUW ^OQ���F� � OQ���F�` ����
Q Q
7 L �

ZKHUH LV WKH HVWLPDWHG UHFRPPHQGHG SRVLWLRQ IRU WKH WWK REVHUYDWLRQ� 7KH

HVWLPDWLRQ RI LV FDUULHG RXW E\ WKH WKUHH GLIIHUHQW IRUHFDVWLQJ PHWKRGVW

H[DPLQHG LQ )HUQiQGH]�5RGUtJXH] HW DO� ������� 11 SUHGLFWRUV� 611 SUHGLFWRUV

DQG $5,0$������� SUHGLFWRUV� 5HJDUGLQJ WKH WUDQVDFWLRQ FRVWV� IROORZLQJ /HYLFK

DQG 7KRPDV ������ DQG 2VOHU DQG &KDQJ ������� ZH FRQVLGHU D RQH�ZD\ FRVW RI

�������

7DEOHV � DQG � UHSRUW WKH HVWLPDWHG WRWDO DQG QHW UHWXUQ� UHVSHFWLYHO\� $V

FDQ EH VHHQ LQ 7DEOH �� RQO\ LQ � RI WKH � FDVHV FRQVLGHUHG �(6&� 37$ DQG 8./�

WKH WUDGLQJ UXOH EDVHG RQ D OLQHDU �$5,0$� SUHGLFWRU RXWSHUIRUP WKDW EDVHG RQ

D QRQOLQHDU �11 RU 611� SUHGLFWRU� )URP 7DEOH �� ZH FDQ DOVR VHH WKDW LQ � RXW

RI � FDVHV �%)5� '.5� +)/ DQG /,7�� WKH WRWDO UHWXUQV IURP ZKHQ XVLQJ WKH

611 SUHGLFWRUV DUH WKH KLJKHVW� ZKLOH IRU WKH FDVHV RI WKH )) DQG WKH ,5/� LW LV

WKH WUDGLQJ V\VWHP EDVHG RQ WKH 11 SUHGLFWRU WKH UXOH WKDW \LHOGV WKH KLJKHVW WRWDO

UHWXUQV� 2Q WKH RWKHU KDQG� LW FDQ EH DUJXHG WKDW WUDQVDFWLRQ FRVWV PD\ HURGH WKH

SURILWV IURP WUDGLQJ LQ WKH ILQDQFLDO PDUNHWV EDVHG RQ UHFXUVLYH IRUHFDVWV� ,Q WKLV

VHQVH� FRPSDUHG WR WKH QDWXUDO EHQFKPDUN RI D EX\�DQG�KROG VWUDWHJ\ LQ WKH

PDUNHW SRUWIROLR �ZKLFK LV D UHODWLYHO\ SDVVLYH LQYHVWPHQW VWUDWHJ\ DQG KHQFH

LQFXUV ORZ WUDQVDFWLRQ FRVWV�� DQ LQYHVWPHQW VWUDWHJ\ EDVHG RQ UHFXUVLYH IRUHFDVWV

LV OLNHO\ WR LQFXUU FRQVLGHUDEO\ KLJKHU WUDQVDFWLRQ FRVWV DQG PD\ QRW EH DV

SURILWDEOH DV WKH EX\�DQG�ROG VWUDWHJ\ ZKHQ WUDQVDFWLRQ FRVWV DUH DSSURSULDWHO\

WDNHQ LQWR DFFRXQW� 1HYHUWKHOHVV� DQG DV FDQ EH VHHQ IURP 7DEOH �� WKH WHFKQLFDO

WUDGLQJ UHWXUQV GRPLQDWH WKH EX\�DQG�KROG QHW UHWXUQ LQ DOO WKH FDVHV�H[FHSW IRU

WKH ,5/� ,Q � RI VXFK FDVHV �%)5� '.5� ))� +)/ DQG /,7�� WKH WUDGLQJ V\VWHP

EDVHG RQ WKH 611 SUHGLFWRU JLYH WKH KLJKHVW UHWXUQ� ZKHUHDV LQ WKH FDVH RI WKH ))

WKH KLJKHVW UHWXUQ DUH REWDLQHG ZKHQ XVLQJ WKH 11 SUHGLFWRUV� )LQDOO\� LQ WKH

FDVHV RI WKH (6&� 37$ DQG 8./� WKH KLJKHVW UHWXUQ DUH DVVRFLDWHG ZLWK WKH

$5,0$ SUHGLFWRUV�
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����

����

%HVLGHV WKH WRWDO DQG QHW 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\�

$FFRUGLQJ WR HTXDWLRQ ����� 5  � LI WKH LQGLFDWRU YDULDEOH 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 �6KDUSH� ������ LW LV VLPSO\ WKH PHDQ UHWXUQ RI WKH WUDGLQJ

VWUDWHJ\ GLYLGHG E\ LWV VWDQGDUG GHYLDWLRQ�

$FFRUGLQJ WR HTXDWLRQ ����� WKH KLJKHU WKH 6KDUSH UDWLR� WKH KLJKHU WKH UHWXUQ DQG

WKH ORZHU WKH YRODWLOLW\� 7KH UHVXOWV IRU WKHVH DGGLWLRQDO SURILWDELOLW\ PHDVXUHV DUH

UHSRUWHG LQ 7DEOHV � DQG ��

$V FDQ EH VHHQ LQ 7DEOH �� WKH LGHDO SURILW PHDVXUH LV DOZD\V JUHDWHU WKDQ

]HUR� H[FHSW IRU WKH 8./� ZKHUH WKH WUDGLQJ UXOHV EDVHG RQ WKH QRQOLQHDU

SUHGLFWRUV UHQGHU QHJDWLYH YDOXHV� ,Q DOO WKH UHPDLQGHU FDVHV �H[FHSW WKH ,EHULDQ

FXUUHQFLHV�� XVLQJ WKH QRQOLQHDU SUHGLFWRUV WR JHQHUDWH VHOO�EX\ VLJQDOV SURGXFH

WKH KLJKHVW YDOXHV RI WKLV SURILWDELOLW\ PHDVXUH� $V IRU WKH 6KDUSH UDWLR� D VLPLODU

SDWWHUQ HPHUJHV IURP 7DEOH �� WKH XVH RI QRQOLQHDU SUHGLFWRUV DV WUDGLQJ UXOHV

\LHOGV WKH KLJKHVW 6KDUSH UDWLRV LQ WKH � RXW RI WKH � FDVHV� ZKLOH IRU WKH (6&�

37$ DQG 8./� WKH KLJKHVW YDOXHV DUH REWDLQHG IURP WKH WUDGLQJ VWUDWHJ\ EDVHG

RQ WKH $5,0$ SUHGLFWRUV�

*LYHQ WKDW WKH SHULRG FRQVLGHUHG LV YHU\ ORQJ DQG KHWHURJHQHRXV� ZH KDYH

DOVR FRPSXWHG RXU SURILWDELOLW\ PHDVXUHV IRU GLIIHUHQW VXESHULRGV� 7R WKDW HQG�



)('($ � '�7� ����� E\ )� )HUQiQGH]�5RGUtJXH]� 6� 6RVYLOOD�5LYHUR DQG -� $QGUDGD�)pOL[ ��

ZH KDYH GLYLGHG WKH VDPSOH LQ VHYHQ SDUWV� WKH EUHDNLQJ SRLQWV EHLQJ �WK -DQXDU\

���� �WHFKQLFDO UHDOLJQPHQW LQYROYHG LQ WKH OLUD
V PRYH WR QDUURZ EDQGV�� ��WK

6HSWHPEHU ���� �3RXQG VWHUOLQJ DQG WKH ,WDOLDQ OLUD VXVSHQGHG WKHLU SDUWLFLSDWLRQ

LQ WKH (50 DQG WKH 6SDQLVK SHVHWD ZDV UHDOLJQPHQWHG�� ��UG 1RYHPEHU ����

�UHDOLJQPHQW RI WKH 6SDQLVK SHVHWD DQG WKH 3RUWXJXHVH HVFXGR�� �VW )HEUXDU\ ����

�UHDOLJQPHQW RI ,ULVK SRXQG�� ��WK 0D\ ���� �IXUWKHU UHDOLJQPHQW RI WKH 6SDQLVK

SHVHWD DQG WKH 3RUWXJXHVH HVFXGR� DQG �QG $XJXVW ���� �EURDGHQLQJ RI WKH

IOXFWXDWLRQ EDQGV WR � �����

7KH UHVXOWV �QRW VKRZQ KHUH� EXW DUH DYDLODEOH IURP WKH DXWKRUV XSRQ

UHTXHVW� LQGLFDWH LV D VLJQLILFDQWO\ LPSURYH LQ WKH SURILWDELOLW\ RI WKH WUDGLQJ UXOHV

EDVHG RQ WKH QRQOLQHDU SUHGLFWRUV IRU WKRVH VXESHULRGV DQG FXUUHQFLHV ZKHUH VRPH

QRQOLQHDU IRUHFDWDELOLW\ ZDV IRXQG LQ )HUQDQGH]�5RGUtJXH] DQG 6RVYLOOD�5LYHUR

������� :H UHDG WKLV DGLWLRQDO HYLGHQFH WR VD\ WKDW WKHUH VHHPV WR EH D FORVH

UHODWLRQVKLS EHWZHHQ WKH IRUHFDVW SHUIRUPDQFH DQG WKH FUHGLELOLW\ RI WKH H[FKDQJH�

UDWH FRPPLWPHQWV� ,QGHHG� DV VKRZQ LQ .UXJPDQ ������� LI D WDUJHW ]RQH

DUUDQJHPHQW DV WKH (50 LV FUHGLEOH� WKHUH LV D QRQOLQHDU UHODWLRQVKLS EHWZHHQ WKH

H[FKDQJH UDWH DQG WKH IXQGDPHQWDOV WKDW LPSURYHV H[FKDQJH�UDWH VWDELOLW\�
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�� &RQFOXGLQJ UHPDUNV

,Q WKLV SDSHU ZH KDYH DVVHVVHG WKH HFRQRPLF VLJQLILFDQFH RI WKH

SUHGLFWDELOLW\ RI (06 H[FKDQJH UDWHV� 7R WKDW HQG� ZH KDYH DSSOLHG WZR QRQOLQHDU

SUHGLFWRUV �11 DQG 611 SUHGLFWRUV� DQG WKH WUDGLWLRQDO �OLQHDU� $5,0$�������

SUHGLFWRUV WR QLQH FXUUHQFLHV SDUWLFLSDWLQJ LQ WKH (50 RI WKH (06� XVLQJ GDLO\

GDWD RI H[FKDQJH UDWHV YLV�j�YLV WKH 'HXVWFKH PDUN IRU WKH �VW -DQXDU\ �������VW

'HFHPEHU ���� SHULRG� 7KH SUHGLFWLRQV IURP WKHVH IRUHFDVWLQJ SURFHGXUHV KDYH

EHHQ WUDQVIRUPHG LQWR D WHFKQLFDO WUDGLQJ UXOH� ZKRVH SURILWDELOLW\ �WDNLQJ LQWR

DFFRXQW ERWK LQWHUHVW UDWHV DQG WUDQVDFWLRQ FRVWV� KDV EHHQ HYDOXDWHG DJDLQVW D

VLPSOH EX\�DQG�KROG VWUDWHJ\ EDVHG RQ WKH UDQGRP ZDON PRGHO�

7KH PDLQ UHVXOWV DUH DV IROORZV� )LUVWO\� ZKHQ SURILWDELOLW\ ZDV PHDVXUHG

XVLQJ WRWDO UHWXUQ� LQ � RI WKH � FDVHV FRQVLGHUHG WKH WUDGLQJ UXOH EDVHG RQ D

QRQOLQHDU �11 RU 611� SUHGLFWRU RXWSHUIRUP WKDW EDVHG RQ D OLQHDU �$5,0$�

SUHGLFWRU�

6HFRQGO\� ZKHQ HVWLPDWLQJ QHW UHWXUQ� WKH WUDGLQJ V\VWHP EDVHG RQ WKH

QRQOLQHDU SUHGLFWRUV JLYH WKH KLJKHVW UHWXUQV LQ � RXW RI WKH � FDVHV FRQVLGHUHG�

ZKHUHDV LQ � FDVHV WKH KLJKHVW UHWXUQ DUH DVVRFLDWHG ZLWK WKH $5,0$ SUHGLFWRUV�

2QO\ LQ RQH FDVH� WKH EX\�DQG�KROG VWUDWUHJ\ GRPLQDWHV WKH WHFKQLFDO WUDGLQJ

UHWXUQV�

)LQDOO\� ZKHQ DVVHVVLQJ WKH HFRQRPLF YDOXH RI WKH SUHGLFWRUV XVLQJ ERWK WKH

LGHDO SURILW DQG WKH 6KDUSH UDWLR� WKH XVH RI QRQOLQHDU SUHGLFWRUV DV WUDGLQJ UXOHV

\LHOGV WKH KLJKHVW YDOXHV IRU ERWK SURILWDELOLW\ PHDVXUHV LQ WKH � RXW RI WKH �

FDVHV�

7KHUHIRUH� WKLV SDSHU KDV VKRZHG WKH SRWHQWLDO XVHIXOQHVV RI QHDUHVW

QHLJKERXU SUHGLFWRUV IRU WHFKQLFDO WUDGLQJ UXOHV WR IRUHFDVW GDLO\ H[FKDQJH GDWD�

7R XV� WKH UHVXOWV LQ WKH SUHVHQW SDSHU VXJJHVW WKDW IXUWKHU FRQVLGHUDWLRQ RI 11

SUHGLFWRUV IRU WHFKQLFDO WUDGLQJ UXOHV FRXOG EH D IUXLWIXO HQWHUSULVH�
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6HYHUDO H[SODQDWLRQV FDQ EH SXW IRUHZRUG LQ LQWHUSUHWLQJ WKH REVHUYHG

HYLGHQFH� )LUVW� DV GHPRQVWUDWHG LQ 1HIWoL ������� WHFKQLFDO WUDGLQJ UXOHV FDQ RQO\

EH H[SORLWHG XVHIXOO\ LI WKH XQGHUO\LQJ SURFHVV LV QRQOLQHDU� ,QGHHG� UHVXOWV LQ

)HUQiQGH]�5RGUtJXH] HW DO� ������ VXJJHVWHG WKDW WKH GDWD XVHG LQ WKLV SDSHU

H[KLELW QRQOLQHDU GHSHQGHQFLHV�

6HFRQG� .KR ������ UHSRUWV UHVXOWV VXJJHVWLQJ WKDW VRPH SURSRUWLRQ RI WKH

SURILWV REVHUYHG FRXOG EH H[SODLQHG E\ D WLPH�YDU\LQJ ULVN SUHPLXP� +RZHYHU�

WKH IDFW WKDW WKHUH LV QRW D VDWLVIDFWRU\ PRGHO RI ULVN SUHPLXP LQ IRUHLJQ H[FKDQJH

PDUNHWV >VHH (QJOH ������@ PHDQV WKDW WKLV TXHVWLRQ FDQQRW EH DQVZHUHG ZLWK DQ\

GHJUHH RI FRQILGHQFH�

7KLUG� D QXPEHU RI DXWKRUV >VHH� H� J�� 6KLOOHU ������@ KDYH VXJJHVWHG WKDW

ILQDQFLDO PDUNHWV DUH SURQH WR WKH LQIOXHQFH RI IDGV DQG IDVKLRQV� 6XFK IDGV

SURYLGH VRSKLVWLFDWHG WUDGHUV ZLWK DQ RSSRUWXQLW\ WR SURILW DW WKH H[SHQVH RI WKH

FURZG�

$ IRXUWK SRVVLELOLW\ LV WKDW HYLGHQFH RI SURILWDEOH WUDGLQJ UXOHV VLJQDOV VRPH

IRUP RI PDUNHW LQHIILFLHQF\� VLQFH LQ WKH ILQDQFH OLWHUDWXUH WKH HIILFLHQW PDUNHW

K\SRWKHVLV LV RIWHQ LQWHUSUHWHG DV WKH LPSRVVLELOLW\ RI FRQVWUXFWLQJ D WUDGH UXOH�

EDVHG RQ SXEOLFO\ DYDLODEOH LQIRUPDWLRQ� ZKLFK LV FDSDEOH RI \LHOGLQJ FRQVLVWHQWO\

SRVLWLYH H[FHVV SURILWV �GLVFRXQWHG DW DQ DSSURSULDWH ULVN�DGMXVWHG UDWH� >VHH� H�

J�� -HQVHQ ������@� ,Q WKH IRUHLJQ H[FKDQJH PDUNHW� LI SDUWLFLSDQWV DUH UDWLRQDO DQG

ULVN QHXWUDO� H[SHFWDWLRQV FRQFHUQLQJ IXWXUH UDWHV VKRXOG EH LQFRUSRUDWHG DQG

UHIOHFWHG LQ IRUZDUG H[FKDQJH UDWHV� 7KXV� WKH IRUZDUG H[FKDQJH UDWH VKRXOG EH

DQ XQELDVHG SUHGLFWRU RI IXWXUH H[FKDQJH UDWH� +RZHYHU� HPSLULFDO WHVWV VXJJHVW

WKH H[LVWHQFH RI WKH IRUZDUG GLVFRXQW ELDV >VHH (QJOH ������@� 0RUHRYHU� )UDQNHO

DQG )URRW ������ KDYH DUJXHG WKDW WKH ELDV FDQ EH DFFRXQWHG IRU LQ WHUPV RI

H[SHFWDWLRQDO HUURUV� ,I LW LV VR� DQG WKH HUURUV KDYH VRPH DPRXQW RI SHUVLVWHQFH�

LW VXJJHVWV WKDW WHFKQLFDO DQDO\VLV PD\ SOD\ D UROH LQ DQWLFLSDWLQJ WKH LPSDFW RI

WKHVH HUURUV RQ WKH PDUNHW�
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)LQDOO\� WKH IDFW WKDW FHQWUDO EDQNV IUHTXHQWO\ LQWHUYHQH LQ WKH IRUHLJQ

H[FKDQJH PDUNHW FRXOG SURYLGH D IXUWKHU H[SODQDWLRQ RI WKH H[LVWHQFH RI SURILWDEOH

WUDGLQJ UXOHV >VHH� H� J�� /H%DURQ ������ DQG 1HHO\ DQG :HOOHU ������@�



)('($ � '�7� ����� E\ )� )HUQiQGH]�5RGUtJXH]� 6� 6RVYLOOD�5LYHUR DQG -� $QGUDGD�)pOL[ ��

5HIHUHQFHV�

%DLOOLH� 5� DQG 0F0DKRQ� 3� ������� 7KH IRUHLJQ H[FKDQJH PDUNHW� 7KHRU\ DQG

HFRQRPHWULF HYLGHQFH� &DPEULGJH� &DPEULGJH 8QLYHUVLW\ 3UHVV�

'LHEROG� )� DQG 1DVRQ� -� ������� �1RQSDUDPHWULF H[FKDQJH UDWH SUHGLFWLRQ"��

-RXUQDO RI ,QWHUQDWLRQDO (FRQRPLFV ��� ��������

'LHEROG� )� ;� DQG 0DULDQR� 5� 6� ������� �&RPSDULQJ SUHGLFWLYH DFFXUDF\��

-RXUQDO RI %XVLQHVV DQG (FRQRPLF 6WDWLVWLFV ��� ��������

(OPV� '�� ����� )RUHFDVWLQJ LQ ILQDQFLDO PDUNHWV� LQ &KDRV DQG QRQ�OLQHDU

PRGHOV LQ HFRQRPLFV� -� &UHHG\ DQG 9� /� 0DUWLQ �HGV�� $OGHUVKRW� 8.�

(GZDUG (OJDU�

(QJHO� &� 0� ������� �7KH IRUZDUG GLVFRXQW DQRPDO\ DQG WKH ULVN SUHPLXP� $

VXUYH\ RI UHFHQW HYLGHQFH�� -RXUQDO RI (PSLULFDO )LQDQFH �� ��������

)DUPHU� '� DQG 6LGRURZLFK� -� ������� �3UHGLFWLQJ FKDRWLF WLPH VHULHV�� 3K\VLFDO

5HYLHZ /HWWHUV ��� ��������

)HUQiQGH]�5RGUtJXH]� )� DQG 6RVYLOOD�5LYHUR� 6� ������� �7HVWLQJ QRQOLQHDU

IRUHFDVWDELOLW\ LQ WLPH VHULHV� 7KHRU\ DQG HYLGHQFH IURP WKH (06��

(FRQRPLFV /HWWHUV ��� ������

)HUQiQGH]�5RGUtJXH]� )�� 6RVYLOOD�5LYHUR� 6� DQG $QGUDGD�)pOL[� -� �������

�([FKDQJH�UDWH IRUHFDVWV ZLWK VLPXOWDQHRXV QHDUHVW�QHLJKERXU PHWKRGV�

(YLGHQFH IURP WKH (06�� 'RFXPHQWR GH 7UDEDMR ������ )('($�

�IRUWKFRPLQJ LQ ,QWHUQDWLRQDO -RXUQDO RI )RUHFDVWLQJ��

*DOODQW� $�� +VLHK� '� DQG 7DXFKHQ� *� ������� �2Q ILWWLQJ D UHFDOFLWUDQW VHULHV�

7KH SRXQG�GROODU H[FKDQJH UDWH� ����������� LQ 1RQSDUDPHWULF DQG
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VHPLSDUDPHWULF PHWKRGV LQ HFRQRPHWULFV DQG VWDWLVWLFV� %DUQHWW� :� $��

3RZHOO� -� DQG 7DXFKHQ� *� �HGV��� 1HZ <RUN� &DPEULGJH 8QLYHUVLW\

3UHVV�

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

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

-HQVHQ� 0� &� ������� �6RPH DQRPDORXV HYLGHQFH UHJDUGLQJ PDUNHW HIILFLHQF\��

-RXUQDO RI )LQDQFLDO (FRQRPLFV �� �������

.H\QHV� -� 0� ������� 7KH JHQHUDO WKHRU\ RI HPSOR\PHQW� LQWHUHVW DQG PRQH\�

/RQGRQ� 0DFPLOODQ�

.KR� %��&� ������� �7LPH�YDU\LQJ ULVN SUHPLD� YRODWLOLW\� DQG WHFKQLFDO WUDGLQJ

UXOH SURILWV� (YLGHQFH IURP IRUHLJQ FXUUHQF\ IXWXUH PDUNHWV�� -RXUQDO RI

)LQDQFLDO (FRQRPLFV ��� ��������

/H%DURQ� %� ������� �7HFKQLFDO WUDGLQJ UXOH SURILWDELOLW\ DQG IRUHLJQ H[FKDQJH

LQWHUYHQWLRQ�� :RUNLQJ 3DSHU ����� 1DWLRQDO %XUHDX RI (FRQRPLF

5HVHDUFK�

/HLWFK� *� DQG 7DQQHU� -� (� ������� �(FRQRPLF IRUHFDVW HYDOXDWLRQ� 3URILWV

YHUVXV WKH FRQYHQWLRQDO HUURU PHDVXUHV�� $PHULFDQ (FRQRPLF 5HYLHZ ���

��������

/HYLFK� 5� DQG 7KRPDV� /� ������� �7KH VLJQLILFDQFH RI WHFKQLFDO WUDGLQJ UXOH

SURILWV LQ WKH IRUHLJQ H[FKDQJH PDUNHW� $ ERRWVWUDS DSSURDFK�� -RXUQDO RI

,QWHUQDWLRQDO 0RQH\ DQG )LQDQFH ��� ��������

/LVL� )� DQG 0HGLR� $� ������� �,V D UDQGRP ZDON WKH EHVW H[FKDQJH UDWH

SUHGLFWRU"�� ,QWHUQDWLRQDO -RXUQDO RI )RUHFDVWLQJ ��� ��������
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0HVVH� 5� $� DQG .� 5RJRII� ����� (PSLULFDO H[FKDQJH UDWH PRGHOV IRU WKH

VHYHQWLHV� 'R WKH\ ILW RXW RI VDPSOH"� -RXUQDO RI ,QWHUQDWLRQDO (FRQRPLFV

��� �����

0HHVH� 5� $� DQG 5RVH� $� .� ������� �1RQOLQHDU� QRQSDUDPHWULF� QRQHVVHQWLDO

H[FKDQJH UDWH HVWLPDWLRQ�� $PHULFDQ (FRQRPLF 5HYLHZ 3DSHUV DQG

3URFHHGLQJV ��� ��������

0L]UDFK� %� ������� �0XOWLYDULDWH QHDUHVW�QHLJKERXU IRUHFDVWV RI WKH (06

H[FKDQJH UDWHV�� -RXUQDO RI $SSOLHG (FRQRPHWULFV �� 6����6����

1HHO\� &� -� DQG :HOOHU� 3� ������� �7HFKQLFDO DQDO\VLV DQG FHQWUDO EDQN

LQWHUYHQWLRQ�� :RUNLQJ 3DSHU �����$� )HGHUDO 5HVHUYH %DQN RI 6W� /RXLV�

1HIWoL� 6� 1� ������� �1DLYH WUDGLQJ UXOHV LQ ILQDQFLDO PDUNHWV DQG :LHQHU�

.ROPRJRURY SUHGLFWLRQ WKHRU\� $ VWXG\ RI 
WHFKQLFDO DQDO\VLV
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