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(FRQRPLF� ILQDQFLDO� DQG IXQGDPHQWDO JOREDO ULVN

LQVLGH DQG RXWVLGH WKH (08

:D\QH (� )HUVRQ
 DQG &DPSEHOO 5� +DUYH\



6XPPDU\

:H H[SORUH GLIIHUHQW IDFWRUV WKDW GULYH H[SHFWHG UHWXUQV LQ ZRUOG

PDUNHWV� 2XU UHVHDUFK RIIHUV WZR LQQRYDWLRQV�

�� 7KH LQWURGXFWLRQ RI WKH HXUR FXUUHQF\ XQLW JUHDWO\ UHGXFHV WKH

FRPSOH[LW\ RI LQFOXGLQJ IRUHLJQ�H[FKDQJH ULVN LQ DVVHW�SULFLQJ

PRGHOV� :H XVH D V\QWKHWLF HXUR H[FHVV UHWXUQ DORQJ ZLWK D -DSD�

QHVH \HQ �-3<� H[FHVV UHWXUQ WR DVVHVV FRXQWU\�HTXLW\ VHQVLWLYLWLHV

WR FXUUHQF\ ULVN IDFWRUV�

�� :KHQ FRPELQLQJ WKH FXUUHQF\ IDFWRUV ZLWK D JURXS RI HFRQRPLF

IDFWRUV� ZH PHDVXUH WKH LQFUHPHQWDO LQIRUPDWLRQ LQ WKH IDFWRU

SURSRVHG LQ )DPD DQG )UHQFK ������� :H ILQG WKDW D JOREDO SULFH�

WR�ERRN IDFWRU RIIHUV OLWWOH DGGLWLRQDO H[SODQDWRU\ SRZHU RYHU DQG

DERYH D PRGHO WKDW LQFOXGHV HFRQRPLF ULVN IDFWRUV�




-RE WLWOH� 8QLYHUVLW\ RI :DVKLQJWRQ� 6HDWWOH� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK� &DP�

EULGJH 0$�


 -RE WLWOH� 'XNH 8QLYHUVLW\� 'XUKDP� 1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK� &DPEULGJH
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(FRQRPLF� ILQDQFLDO� DQG

IXQGDPHQWDO JOREDO ULVN LQVLGH DQG

RXWVLGH WKH (08

:D\QH (� )HUVRQ DQG &DPSEHOO 5� +DUYH\


,QWHUQDWLRQDO DVVHW�SULFLQJ UHVHDUFK KDV WDNHQ WZR GLUHFWLRQV� 2Q RQH
KDQG� VHQVLWLYLWLHV WR HFRQRPLF YDULDEOHV DUH XVHG LQ WKH IUDPHZRUN RI
D WUDGLWLRQDO� PXOWLEHWD� FDSLWDO DVVHW�SULFLQJ PRGHO �&$30� WR H[SODLQ WKH
WLPH VHULHV DQG FURVV�VHFWLRQ RI H[SHFWHG UHWXUQV �VHH )HUVRQ DQG
+DUYH\� ����� ����E�� 2Q WKH RWKHU KDQG� WKH IXQGDPHQWDO FKDUDF�
WHULVWLFV DSSURDFK RI )DPD DQG )UHQFK ������ ����� DQG RWKHUV KDV
EHHQ LPSOHPHQWHG LQ DQ LQWHUQDWLRQDO FRQWH[W �VHH )DPD DQG )UHQFK�
������

)HUVRQ DQG +DUYH\ ������ DUJXH WKDW WKHUH LV D OLQN EHWZHHQ WKH
FKDUDFWHULVWLFV DQG WKH DVVHW�SULFLQJ PRGHO DSSURDFKHV� 7KH\ K\�
SRWKHVL]H WKDW WKH FKDUDFWHULVWLFV DUH OLNHO\ SUR[\LQJ IRU G\QDPLF ULVN
IXQFWLRQV� )HUVRQ DQG +DUYH\ RIIHU HYLGHQFH WKDW YDULDEOHV� VXFK DV
SULFH�WR�ERRN UDWLRV� DUH LPSRUWDQW LQ H[SODLQLQJ YDULDWLRQ LQ EHWDV�

7KLV SDSHU RIIHUV WKUHH LQVLJKWV WKDW DUH UHOHYDQW IRU DVVHW DOORFD�
WLRQ DQG ULVN DQDO\VLV� LQVLGH DQG RXWVLGH WKH (08� )LUVW� ZH LPSOH�
PHQW D PXOWLSOH�EHWD� LQWHUQDWLRQDO�FDSLWDO� DVVHW�SULFLQJ PRGHO WKDW LV
VLPSOLILHG E\ WKH LQWURGXFWLRQ RI WKH HXUR� ,Q VWDQGDUG VSHFLILFDWLRQV�
VXFK DV $GOHU DQG 'XPDV ������� HDFK FXUUHQF\ XQLW HQWHUV WKH DVVHW�
SULFLQJ HTXDWLRQ� $V D UHVXOW� VWXGLHV VXFK DV 'XPDV ������� 'XPDV
DQG 6ROQLN ������� DQG 'H 6DQWLV� *HUDUG DQG +LOOLRQ ������� FDQQRW
ORRN DW RQO\ D IHZ FRXQWULHV DW D WLPH LQ FRQGXFWLQJ JOREDO DVVHW�
SULFLQJ WHVWV�


 7KLV SDSHU ZDV SUHVHQWHG DW WKH 5LVN $OORFDWLRQ DQG (08 FRQIHUHQFH LQ 'HFHPEHU �����
VSRQVRUHG E\ WKH (FRQRPLF &RXQFLO RI 6ZHGHQ DQG WKH %DQN RI 6ZHGHQ 7HUFHQWHQDU\ )RXQGD�
WLRQ� :H WKDQN $QGHUV /|IOXQG IRU GLVFXVVLRQ� 3HWHU (QJOXQG� 3DXO 6|GHUOLQG� DQG DQ DQRQ\�
PRXV UHIHUHH IRU FRPPHQWV� DQG &KULV /XQGEODG IRU UHVHDUFK DVVLVWDQFH� )HUVRQ DFNQRZOHGJHV
ILQDQFLDO VXSSRUW IURP WKH 3LJRWW�3$&&$5 SURIHVVRUVKLS DW WKH 8QLYHUVLW\ RI :DVKLQJWRQ�
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:H FRPELQH D V\QWKHWLF HXUR�FXUUHQF\ H[FHVV UHWXUQ ZLWK D -DSD�
QHVH \HQ �-3<� H[FHVV UHWXUQ WR FRQGXFW DVVHW�SULFLQJ WHVWV ZLWK WZR
FXUUHQF\ UHWXUQ IDFWRUV� :H SUHVHQW HYLGHQFH WKDW WKLV WKUHH�IDFWRU
PRGHO KDV DGYDQWDJHV RYHU D VLQJOH�IDFWRU &$30 DQG WKDW WKH HXUR
ULVN IDFWRU LV DQ LPSRUWDQW H[SODQDWRU\ YDULDEOH�

:H XVH WKH PRGHO VLPSOLILFDWLRQV� DOORZHG E\ WKH HXUR� WR WHVW WKH
LQFUHPHQWDO DELOLW\ RI D ZRUOG SULFH�WR�ERRN IDFWRU WR H[SODLQ WKH
FURVV�VHFWLRQ DQG WLPH VHULHV RI H[SHFWHG UHWXUQV� )DPD DQG )UHQFK
������ ILQG WKDW WKH ZRUOG SULFH�WR�ERRN IDFWRU KDV DELOLW\ WR H[SODLQ
WKH FURVV�VHFWLRQ RI DYHUDJH UHWXUQV RYHU DQG DERYH WKH WUDGLWLRQDO
EHWD IURP D VLQJOH�IDFWRU &$30� %XW WKH\ GR QRW WHVW ZKHWKHU WKH
SULFH�WR�ERRN IDFWRU KDV LQFUHPHQWDO SRZHU WR H[SODLQ H[SHFWHG UH�
WXUQV� RYHU DQG DERYH D PRGHO ZLWK DGGLWLRQDO HFRQRPLF IDFWRUV�

:H ILQG WKDW WKHUH LV OLWWOH GLIIHUHQFH LQ H[SODQDWRU\ SRZHU EH�
WZHHQ D PRGHO XVLQJ WKH HXUR DQG RWKHU HFRQRPLF ULVN IDFWRUV DQG
RQH WKDW LQFOXGHV D ZRUOG SULFH�WR�ERRN PHDVXUH� 7KLV HYLGHQFH VXJ�
JHVWV WKDW WKH ZRUOG SULFH�WR�ERRN IDFWRU UHIOHFWV ULVN WKDW ZRUOG HFR�
QRPLF YDULDEOHV DOVR FDSWXUH�

:H H[SORUH WKH VRXUFHV RI WKH H[SODQDWRU\ SRZHU RI SULFH�WR�ERRN
IDFWRUV� *ULIILQ ������ DUJXHV WKDW WKH GRPHVWLF SULFH�WR�ERRN UDWLRV
GULYH WKH H[SODQDWRU\ SRZHU RI WKH )DPD DQG )UHQFK ������ ZRUOG
SULFH�WR�ERRN UDWLR� +H FRQFHQWUDWHV RQ WKH FURVV�VHFWLRQ RI DYHUDJH
VWRFN UHWXUQV� ,Q )HUVRQ DQG +DUYH\ ������� ZH SURSRVH D PRGHO
ZKHUH WKH SULFH�WR�ERRN IDFWRU LV DQ LQVWUXPHQW IRU WLPH�YDU\LQJ
HFRQRPLF ULVN� :H H[SORUH WKH UHODWLYH LQIRUPDWLRQ LQ ORFDO SULFH�WR�
ERRN UDWLRV DQG WKH ZRUOG SULFH�WR�ERRN IDFWRU� :H ILQG WKDW LQ VHY�
HUDO FRXQWULHV WKHUH LV LQFUHPHQWDO LQIRUPDWLRQ LQ SULFH�WR�ERRN IDF�
WRUV� ERWK ORFDO DQG ZRUOG� ZKLFK KHOSV H[SODLQ YDULDWLRQ LQ EHWD�

2XU SDSHU LV RUJDQLVHG DV IROORZV� 6HFWLRQ � GHWDLOV WKH DVVHW�
SULFLQJ IUDPHZRUNV WKDW ZH XVH� 6HFWLRQ � GHVFULEHV WKH GDWD� 6HFWLRQ
� SUHVHQWV RXU HPSLULFDO UHVXOWV� DQG 6HFWLRQ � RIIHUV VRPH FRQFOXG�
LQJ UHPDUNV�
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�� 7KH DVVHW�SULFLQJ IUDPHZRUN

���� 7KH ULVN IDFWRUV

0XFK RI WKH GHEDWH DERXW LQWHUQDWLRQDO DVVHW�SULFLQJ PRGHOV FRQ�
FHUQV WKH VSHFLILFDWLRQ RI WKH UHOHYDQW ULVN IDFWRUV� :H FRQVLGHU IRXU
JURXSV RI ULVN YDULDEOHV� 7KH ILUVW LV WKH ZRUOG H[FHVV PDUNHW UHWXUQ
VXJJHVWHG E\ D ZRUOG &$30 �6KDUSH� ����� DQG /LQWQHU� ������

2XU VHFRQG PRGHO DGGV WZR FXUUHQF\ H[FHVV UHWXUQV� WKH HXUR DQG
WKH -3<� 7KLV WKUHH�IDFWRU PRGHO LV GHVLJQHG WR FDSWXUH WKH WKHRUHWL�
FDO IUDPHZRUN LQ $GOHU DQG 'XPDV ������ DQG LPSOHPHQWHG LQ 'X�
PDV DQG 6ROQLN ������� :LWK WKH DGYHQW RI WKH HXUR� WKH QXPEHU RI
FXUUHQF\ ULVN IDFWRUV LV UHGXFHG� DQG WKH PRGHO LV VLPSOLILHG� 7KH FXU�
UHQF\ H[FHVV UHWXUQV DUH WKH FKDQJH LQ WKH FXUUHQF\ YDOXH LQ 86 GRO�
ODUV �86'�� SOXV WKH IRUHLJQ�GHSRVLW UDWH PLQXV WKH 86 7UHDVXU\ ELOO
UDWH� 7KH HXUR LV FRQVWUXFWHG ZLWK ZHLJKWV WKDW UHSUHVHQW WKH ����
*'3
V ZHLJKW RI WKH PHPEHU FRXQWULHV� DV GHVFULEHG LQ 6HFWLRQ �
DQG $SSHQGL[ %�

7KH SULFH�WR�ERRN LVVXH PRWLYDWHV RXU WKLUG VHW RI IDFWRUV� 7KLV LV
WKH REVHUYDWLRQ WKDW VWRFNV ZLWK ORZ SULFH�WR�ERRN UDWLRV KDYH HDUQHG
KLJKHU UHWXUQV WKDQ VWRFNV ZLWK KLJK UDWLRV� 0DQ\ 86 VWXGLHV KDYH
WULHG WR H[SODLQ WKH UHVXOW VLQFH )DPD DQG )UHQFK ������ GUHZ ZLGH
DWWHQWLRQ WR LW� )DPD DQG )UHQFK ������ ����� FODLP WKDW SULFH�WR�
ERRN UHSUHVHQWV H[SRVXUH WR D ULVN IDFWRU� /DNRQLVKRN HW DO� ������
FODLP LW UHSUHVHQWV V\VWHPDWLF SULFLQJ HUURUV E\ WKH PDUNHWV DQG WKHUH�
IRUH SRWHQWLDO SURILW RSSRUWXQLWLHV IRU LQYHVWRUV� 2WKHUV VXJJHVW WKDW
WKH SULFH�WR�ERRN HIIHFW LV D FKDQFH RU VSXULRXV UHODWLRQ WKDW ZDV
PLQHG IURP WKH GDWD� %XW RXW�RI�VDPSOH HYLGHQFH LQ WKH 86 �H�J��
'DYLV� ����� 'DYLV� )DPD DQG )UHQFK� ����� DQG HYLGHQFH IRU PDU�
NHWV RXWVLGH WKH 86 �H�J�� &KDQ HW DO�� ����� &DSDXO� 5RZOH\ DQG
6KDUSH� ����� $UVKDQDSDOOL� &RJJLQ DQG 'RXNDV ����� DQG )DPD DQG
)UHQFK� ������ UHGXFH WKH OLNHOLKRRG RI SXUH GDWD PLQLQJ�
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7KH DSSURSULDWH UROH RI SULFH�WR�ERRN LQ DQ LQWHUQDWLRQDO DVVHW�

SULFLQJ PRGHO LV QRW ZHOO XQGHUVWRRG� )DPD DQG )UHQFK ������ ILQG

WKDW LW KDV H[SODQDWRU\ SRZHU DV D ULVN IDFWRU� UHODWLYH WR D &$30 WKDW

LQFOXGHV RQO\ WKH ZRUOG�PDUNHW SRUWIROLR DQG DVVXPHV FRQVWDQW EHWDV�

*ULIILQ ������ DUJXHV WKDW WKH IDFWRU XVHG E\ )DPD DQG )UHQFK DGGV

H[SODQDWRU\ SRZHU RQO\ WKURXJK WKH ORFDO�FRXQWU\ ERRN�WR�PDUNHW

HIIHFWV� )HUVRQ DQG +DUYH\ ������ VKRZ WKDW ORFDO ERRN�WR�PDUNHW

IDFWRUV FRQWDLQ LQIRUPDWLRQ DERXW WLPH�YDU\LQJ H[SRVXUHV WR D ZRUOG�

PDUNHW ULVN IDFWRU�

7KH DGYHQW RI WKH HXUR VLPSOLILHV WKH FXUUHQF\ ULVN IDFWRUV LQ LQ�

WHUQDWLRQDO DVVHW�SULFLQJ PRGHOV� 8VLQJ WKH VLPSOHU PRGHOV� ZH FDQ

H[SORUH WKH UROH RI ORFDO�FRXQWU\ DQG JOREDO SULFH�WR�ERRN IDFWRUV LQ

DVVHW�SULFLQJ PRGHOV WKDW DFFRXQW IRU FXUUHQF\ ULVNV� 7KH JOREDO

SULFH�WR�ERRN IDFWRU LV DQ H[FHVV UHWXUQ RI ORZ SULFH�WR�ERRN VWRFNV

RYHU KLJK SULFH�WR�ERRN VWRFNV� VLPLODU WR )DPD DQG )UHQFK �������

DV GHVFULEHG LQ 6HFWLRQ �� :H DOVR VWXG\ WKH DJJUHJDWH SULFH�WR�ERRN

UDWLRV IRU WKH VWRFN PDUNHWV RI WKH LQGLYLGXDO FRXQWULHV DV SRWHQWLDO

LQVWUXPHQWV IRU WLPH�YDU\LQJ ULVN H[SRVXUHV�

7KH ILQDO JURXS RI ULVN IDFWRUV LV WKH VHW RI JOREDO HFRQRPLF IDF�

WRUV VWXGLHG LQ )HUVRQ DQG +DUYH\ ������ ���� D RU E�� 7KHVH LQFOXGH

WKH ZHLJKWHG XQH[SHFWHG LQIODWLRQ LQ WKH *�� FRXQWULHV� WKH FKDQJH LQ

ZHLJKWHG H[SHFWHG ORQJ�WHUP LQIODWLRQ LQ WKH *�� FRXQWULHV� WKH

FKDQJH LQ WKH HXUR�86'�7UHDVXU\ \LHOG VSUHDG� WKH ZHLJKWHG UHDO LQ�

WHUHVW UDWH LQ WKH *�� FRXQWULHV� WKH FKDQJH LQ WKH RLO SULFH� DQG WKH

FKDQJH LQ *�� LQGXVWULDO SURGXFWLRQ� (DFK ZHLJKWHG YDULDEOH XVHV WKH

*'3 ZHLJKWV IRU WKH *�� FRXQWULHV� :H H[SORUH WR ZKDW H[WHQW WKH

SULFH�WR�ERRN IDFWRUV KDYH PDUJLQDO H[SODQDWRU\ SRZHU IRU DVVHW UH�

WXUQV� LQ D PRGHO WKDW LQFOXGHV WKHVH HFRQRPLF IDFWRUV�
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���� 7KH XQFRQGLWLRQDO IUDPHZRUN

:H FRQGXFW WZR H[HUFLVHV� )LUVW� ZH HVWLPDWH OLQHDU IDFWRU PRGHOV

WKDW H[DPLQH WKH H[SODQDWRU\ SRZHU RI WKH GLIIHUHQW JURXSV RI IDF�

WRUV�

U I I
L W L W L N N W L W, , , , , ,...= + + +β β ε1 1 ���

:KHUH U
L W, UHSUHVHQWV WKH H[FHVV UHWXUQV RQ FRXQWU\ L·V HTXLW\ PDU�

NHW� I
L W, DUH WKH ZRUOG ULVN IDFWRUV� DQG ε

L W, DUH WKH HUURUV� &RXQWU\

VWRFN UHWXUQV DUH PHDVXUHG LQ D FRPPRQ FXUUHQF\ �86'� DQG DUH QHW

RI D RQH�PRQWK 7UHDVXU\ ELOO UHWXUQ� :H GR QRW VWXG\ ERQG UHWXUQV�

7KH β
L
DUH WKH FRXQWU\ ULVN H[SRVXUHV �RU EHWDV� RQ WKH IDFWRUV� 7KH

XQFRQGLWLRQDO IUDPHZRUN DVVXPHV WKDW WKH EHWDV DUH IL[HG SDUDPHWHUV

RYHU WLPH� :H H[DPLQH WKH H[SODQDWRU\ SRZHU RI GLIIHUHQW JURXSV RI

IDFWRUV DQG RI HDFK IDFWRU DFURVV WKH FRXQWULHV LQ RXU VDPSOH�

1H[W ZH WHVW JOREDO DVVHW�SULFLQJ PRGHOV� $ JOREDO DVVHW�SULFLQJ

PRGHO XVLQJ D VHW RI ULVN IDFWRUV� I I
N1, , , ,; @ � DVVHUWV WKDW WKH H[�

SHFWHG H[FHVV UHWXUQV RI WKH FRXQWULHV GLIIHU RQO\ DV D IXQFWLRQ RI

WKHLU EHWDV RQ WKRVH IDFWRUV� β β
L LN1, , , ,; @ � $VVRFLDWHG ZLWK HDFK EHWD

LV D JOREDO ULVN SUHPLXP� WKH LQFUHPHQW WR WKH H[SHFWHG UHWXUQ SHU

XQLW EHWD�

,Q DQ XQFRQGLWLRQDO PRGHO� WKH ULVN SUHPLXPV� OLNH WKH EHWDV� DUH

DVVXPHG WR EH IL[HG SDUDPHWHUV RYHU WLPH� )ROORZLQJ WKH IUDPHZRUN

RI )HUVRQ DQG +DUYH\ �����D�� ZH UHSRUW HVWLPDWHV RI WKH XQFRQGL�

WLRQDO EHWDV DQG WKH XQFRQGLWLRQDO ULVN SUHPLXPV DVVRFLDWHG ZLWK

HDFK IDFWRU�
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���� 3ULFH�WR�ERRN DQG FRQGLWLRQDO PRGHOV

7KH DVVXPSWLRQ WKDW ULVN H[SRVXUHV DQG ULVN SUHPLXPV DUH FRQ�

VWDQW SDUDPHWHUV RYHU WLPH LV SUREDEO\ UHVWULFWLYH� 7KLV PRWLYDWHV D

FRQGLWLRQDO PRGHO LQ ZKLFK WKH\ DUH WLPH YDU\LQJ� 0DQ\ VWXGLHV

IRXQG WKDW FRQGLWLRQDO PRGHOV SURYLGH D PRUH DFFXUDWH UHSUHVHQWD�

WLRQ RI H[SHFWHG UHWXUQV LQ GRPHVWLF DQG LQWHUQDWLRQDO PDUNHWV �VHH�

H�J�� WKH UHYLHZ DUWLFOH E\ )HUVRQ� ������ ,Q D FRQGLWLRQDO PRGHO� WKH

EHWDV DQG H[SHFWHG ULVN SUHPLXPV DUH FRQGLWLRQDO PRPHQWV� EDVHG RQ

LQIRUPDWLRQ WKDW LV DYDLODEOH ZKHQ SULFHV DUH VHW DW WKH SHULRG·V VWDUW�

VD\ DW WLPH W��� EHIRUH WKH VHFXULWLHV· UHWXUQV DUH UHDOLVHG DW WLPH W� 7KH

SULFH�WR�ERRN UDWLR� XVLQJ SULFHV DW WLPH W�� DQG SUHYLRXV ERRN YDOXHV�

LV DYDLODEOH LQIRUPDWLRQ DW HDFK PRQWK·V VWDUW� :H DUH SDUWLFXODUO\ LQ�

WHUHVWHG LQ WKH SULFH�WR�ERRN UDWLR·V UROH LQ DQ DVVHW�SULFLQJ PRGHO

WKDW LQFOXGHV WKH HXUR DV D FXUUHQF\ ULVN IDFWRU� :H FRQVLGHU SULFH�WR�

ERRN YDOXH DV D SRWHQWLDO ULVN IDFWRU DQG DV DQ LQVWUXPHQW IRU ULVN�

)LUVW� ZH FRQVLGHU WKH LQFUHPHQWDO SRZHU RI DGGLQJ D ZRUOG SULFH�WR�

ERRN IDFWRU LQ WKH OLQHDU IDFWRU PRGHO� 7KHQ� ZH WHVW ZKHWKHU SULFH�

WR�ERRN VLJQLILFDQWO\ DIIHFWV WKH WLPH YDULDWLRQ LQ FRQGLWLRQDO EHWDV�

7KH FRQGLWLRQDO EHWD PRGHO IROORZV )HUVRQ ������ DQG 6KDQNHQ

������� :H HVWLPDWH D OLQHDU IDFWRU PRGHO ZLWK LQWHUDFWLRQ WHUPV� 7KH

RQH�IDFWRU YHUVLRQ LV

U E E = I
L W L L L W W L W, , , , , , ,= + + +−β ε0 1 0 1 1 12 7 ���

ZKHUH =
L W, −1 UHSUHVHQWV FRQGLWLRQLQJ LQIRUPDWLRQ WKDW LV DYDLODEOH DW

WLPH W���
)HUVRQ HW DO� ������ SURYLGH D UHFHQW GLVFXVVLRQ DQG DQDO\VLV RI WKH

VWDWLVWLFDO SURSHUWLHV RI VXFK PRGHOV� ,Q RXU DSSOLFDWLRQ� WKH FRQGL�

WLRQLQJ LQIRUPDWLRQ LV HLWKHU WKH ZRUOG SULFH�WR�ERRN UDWLR RU WKH

FRXQWU\�VSHFLILF �ORFDO� SULFH�WR�ERRN UDWLR� 7KH FRQGLWLRQDO EHWD LV

β
L W L L L W

E E =, , , , ,1 0 1 1= + − ���
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:H WHVW ZKHWKHU WKHUH LV VLJQLILFDQW YDULDWLRQ LQ WKH EHWDV WKDW LV

UHODWHG WR WKH SULFH�WR�ERRN UDWLRV� E\ FKHFNLQJ IRU VLJQLILFDQW E
L ,1

FRHIILFLHQWV� $V H[SODLQHG E\ )HUVRQ DQG +DUYH\ ������� WKH FRQGL�

WLRQDO PRGHO DOORZV IRU WLPH�YDU\LQJ IDFWRU ULVN SUHPLXPV� EXW LW GRHV

QRW UHVWULFW WKHLU IXQFWLRQDO IRUP�

���� 7HVWLQJ FRQGLWLRQDO PRGHOV

3UHOLPLQDU\ UHJUHVVLRQ GLDJQRVWLFV KHOS GHWHUPLQH WKH VSHFLILFDWLRQ RI

WKH FRQGLWLRQDO PRGHOV� WKDW LV� WKH FKRLFH RI IDFWRUV DQG ODJJHG LQ�

VWUXPHQWV�=
W −1 � :H WKHQ PRYH RQ WR H[DPLQH WKH HPSLULFDO SHUIRUP�

DQFH RI WKH PRGHOV� $Q DVVHW�SULFLQJ PRGHO VKRXOG H[SODLQ GLIIHU�

HQFHV LQ WKH DYHUDJH UHWXUQV DFURVV FRXQWULHV� ,Q DGGLWLRQ� D FRQGL�

WLRQDO PRGHO VKRXOG H[SODLQ DQ\ SUHGLFWDELOLW\ LQ WKH UHWXUQV XVLQJ WKH

ODJJHG LQVWUXPHQWV� )HUVRQ DQG +DUYH\ ������ ILQG WKDW SUHGLFWDELOLW\

XVLQJ ODJJHG LQVWUXPHQWV SURYLGHV D SRZHUIXO FKDOOHQJH IRU 86 PRG�

HOV EDVHG RQ WKH )DPD�)UHQFK ������ IDFWRUV� ZKLFK LQFOXGH WKH PDU�

NHW UHWXUQ IDFWRU DQG D SULFH�WR�ERRN IDFWRU� 2XU WHVWV DUH GHVLJQHG

WR DGGUHVV DYHUDJH UHWXUQV DQG WKH SUHGLFWDELOLW\ LQ UHWXUQV� $SSHQGL[

$ FRQWDLQV WKH GHWDLOV RI WKH HFRQRPHWULF PHWKRGV�

7R DVVHVV WKH DELOLW\ RI D PRGHO WR H[SODLQ GLIIHUHQFHV LQ WKH DYHU�

DJH UHWXUQV� ZH LQWURGXFH α� DQ DYHUDJH SULFLQJ HUURU SDUDPHWHU� LQWR

WKH PRGHO IRU HDFK FRXQWU\� 7KH DOSKD LV WKH GLIIHUHQFH EHWZHHQ WKH

DYHUDJH UHWXUQ IRU D FRXQWU\ DQG WKH DYHUDJH UHWXUQ SUHGLFWHG E\ WKH

PRGHO� XVLQJ WKH FRXQWU\·V EHWDV DQG WKH JOREDO ULVN SUHPLXPV�

7R DVVHVV WKH DELOLW\ RI D PRGHO WR H[SODLQ WKH SUHGLFWDELOLW\ LQ WKH

UHWXUQV� ZH IRUP 95�� D UDWLR IRU HDFK FRXQWU\� 7KLV PHDVXUHV WKH

IUDFWLRQ RI WKH SUHGLFWDEOH YDULDQFH WKDW D PRGHO H[SODLQV� 7KH QX�

PHUDWRU RI WKH UDWLR LV WKH YDULDQFH RI WKH WLPH�YDU\LQJ H[SHFWHG UH�

WXUQ SUHGLFWHG E\ WKH PRGHO� XVLQJ WKH WLPH�YDU\LQJ FRXQWU\ EHWDV

DQG JOREDO ULVN SUHPLXPV� 7KH GHQRPLQDWRU LV WKH YDULDQFH RI WKH

SUHGLFWDEOH SDUW RI WKH UHWXUQ� REWDLQHG ZLWKRXW UHIHUHQFH WR DQ DVVHW�

SULFLQJ PRGHO E\ VLPSO\ UHJUHVVLQJ WKH UHWXUQ RQ WKH ODJJHG LQVWUX�

PHQWV� ,I WKH UDWLR LV RQH� LW VD\V WKDW WKH PRGHO FDQ H[SODLQ DOO RI WKH

YDULDWLRQ LQ WKH VWDWLVWLFDOO\ SUHGLFWHG H[SHFWHG UHWXUQV� ,I WKH UDWLR LV

]HUR� QRQH RI WKH SUHGLFWDELOLW\ LV H[SODLQHG�
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�� 'DWD

:H VWXG\ HTXLW\ UHWXUQV IRU �� GHYHORSHG PDUNHWV IURP -DQXDU\ ����

WKURXJK 'HFHPEHU ���� IURP 0RUJDQ 6WDQOH\ &DSLWDO ,QWHUQDWLRQDO

�06&,�� $OO UHWXUQV DUH PHDVXUHG LQ 86' DQG DUH FDOFXODWHG LQ H[FHVV

RI WKH ���GD\ 86 7UHDVXU\ ELOO UDWH IURP ,EERWVRQ $VVRFLDWHV�

���� 6SHFLILFDWLRQ RI ULVN IDFWRUV

2XU PHDVXUH RI WKH ZRUOG ULVN IDFWRU LV WKH 06&, ZRUOG�PDUNHW H[�

FHVV UHWXUQ� 2XU ILUVW PHDVXUH RI FXUUHQF\ ULVN LV WKH HXUR ULVN IDFWRU�

7KH HXUR ULVN IDFWRU LV FRQVWUXFWHG EDFN LQ WLPH XVLQJ WKH FRXQWULHV

LQFOXGHG LQ WKH HXUR RQ -DQXDU\ �� ����� :H XVH WKH ���� *'3

ZHLJKWV WKDW 'DWDVWUHDP XVHG WR V\QWKHWLFDOO\ FUHDWH D KLVWRULFDO HXUR

VHULHV� %HVLGHV WKH FXUUHQF\ FKDQJH� ZH DGG D ZHLJKWHG HXUR�FXUUHQF\

UHWXUQ� XVLQJ WKH VDPH ZHLJKWV DV LQ WKH HXUR FRQVWUXFWLRQ� )LQDOO\� ZH

PDNH WKLV DQ H[FHVV UHWXUQ E\ VXEWUDFWLQJ WKH 86 ���GD\ 7UHDVXU\ ELOO

UDWH� 7KH H[FHVV -3< UHWXUQ IDFWRU LV VLPLODUO\ FRQVWUXFWHG� 7KH HXUR�

-3< UHWXUQ LV DGGHG WR WKH FXUUHQF\ FKDQJH PLQXV WKH VKRUW�WHUP 86�

ELOO UHWXUQ� �6HH $SSHQGL[ % IRU PRUH GHWDLOV��

2XU SULFH�WR�ERRN IDFWRU LV WKH KLJK PLQXV ORZ �+0/� SRUWIROLR

VWXGLHG E\ )DPD DQG )UHQFK ������� 7KLV YDULDEOH LV IURP )DPD DQG

)UHQFK ������ IRU WKH ��������� SHULRG DQG XSGDWHG WKURXJK ����

XVLQJ 06&, GDWD� ,Q HDFK FRXQWU\� KLJK SULFH�WR�ERRN DQG ORZ SULFH�

WR�ERRN SRUWIROLRV DUH FRQVWUXFWHG� 8VLQJ HDFK QDWLRQDO PDUNHW·V WRWDO

FDSLWDOLVDWLRQV� D YDOXH�ZHLJKWHG ZRUOG SULFH�WR�ERRN KHGJH UHWXUQ LV

WKHQ FRQVWUXFWHG� 7KLV LV WKH UHWXUQ RI WKH YDOXH�ZHLJKWHG SRUWIROLR

RI ORZ SULFH�WR�ERRN �KLJK ERRN�WR�PDUNHW� VWRFNV PLQXV WKH UHWXUQ

RI WKH SRUWIROLR RI KLJK SULFH�WR�ERRN �ORZ ERRN�WR�PDUNHW� VWRFNV�

7KH SULFH�WR�ERRN IDFWRU PD\ EH UHODWHG WR WKH ILUP VL]H HIIHFW �H�J��

+DZDZLQL DQG .HLP� ������ %XW WKH VWRFNV LQFOXGHG LQ WKH 06&, GD�

WDEDVH DUH SULPDULO\ WKH ODUJH ILUPV� )RU WKLV UHDVRQ� ZH GR QRW VHSD�

UDWHO\ VWXG\ ILUP VL]H�

)LQDOO\� ZH FRQVLGHU VHYHUDO PDFURHFRQRPLF ULVN IDFWRUV WKDW ZHUH

VWXGLHG LQ )HUVRQ DQG +DUYH\ ������ ����D RU E�� $SSHQGL[ % GH�

VFULEHV WKHVH IDFWRUV�
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���� 6SHFLILFDWLRQ RI WKH LQVWUXPHQWDO YDULDEOHV

:H IROORZ )HUVRQ DQG +DUYH\ ������ DQG FRQVLGHU WZR W\SHV RI

ODJJHG LQVWUXPHQWDO YDULDEOHV �JOREDO DQG ORFDO� WR UHSUHVHQW WKH FRQ�

GLWLRQLQJ LQIRUPDWLRQ� 7KH JOREDO LQVWUXPHQWDO YDULDEOHV LQFOXGH WKH

ODJJHG� ZRUOG GLYLGHQG \LHOG� 7UHDVXU\�HXUR�86' VSUHDG� *���

ZHLJKWHG WHUP VWUXFWXUH RI LQWHUHVW UDWHV �ORQJ�VKRUW VSUHDG�� DQG *��

VKRUW�WHUP LQWHUHVW UDWH� :H DOVR LQFOXGH D ODJJHG ZRUOG SULFH�WR�ERRN

UDWLR� 7KH ODJJHG SULFH�WR�ERRN LV XVHG DV DQ LQVWUXPHQW IRU WLPH�

VHULHV YDULDWLRQ LQ 86 HTXLW\ UHWXUQV E\ .RWKDUL DQG 6KDQNHQ ������

DQG 3RQWLII DQG 6FKDOO ������� ,WV XVHIXOQHVV LQ D JOREDO DVVHW�SULFLQJ

PRGHO FRQWH[W KDV QRW EHHQ ZLGHO\ VWXGLHG� )HUVRQ DQG +DUYH\

������ LV RQH H[FHSWLRQ� 7KH\ VWXG\ ORFDO�FRXQWU\ SULFH�WR�ERRN UD�

WLRV� QRW D ZRUOG SULFH�WR�ERRN UDWLR� :H DOVR FRQVLGHU D VHW RI ORFDO

LQVWUXPHQWV WKDW PLUURUV WKH ZRUOG LQVWUXPHQWV� 7KHVH LQFOXGH WKH

ODJJHG ORFDO� GLYLGHQG \LHOG� WHUP VWUXFWXUH� VKRUW�WHUP LQWHUHVW UDWH� DQG

SULFH�WR�ERRN UDWLR�

�� 5HVXOWV

���� 6XPPDU\ VWDWLVWLFV

7DEOH � SUHVHQWV WKH VXPPDU\ VWDWLVWLFV� 7KH ZRUOG ULVN IDFWRUV� ZKLFK

DUH UHWXUQV� DUH UHSRUWHG LQ PRQWKO\ SHUFHQWDJH WHUPV� 1RWLFH WKDW

WKH ZRUOG SULFH�WR�ERRN H[FHVV UHWXUQ KDV D VOLJKWO\ ORZHU PHDQ WKDQ

WKH ZRUOG PDUNHW UHWXUQ³EXW WKH VWDQGDUG GHYLDWLRQ LV DOPRVW KDOI

WKDW RI WKH ZRUOG PDUNHW UHWXUQ� 2WKHU QRWDEOH IHDWXUHV LQFOXGH WKH

SHUVLVWHQFH� DV UHIOHFWHG LQ WKH DXWRFRUUHODWLRQV� RI WKH FKDQJH LQ

ORQJ�WHUP H[SHFWHG LQIODWLRQ DQG WKH *�� UHDO LQWHUHVW UDWH� ,QWHUHVW�

LQJO\� WKHUH DUH QR UHPDUNDEOH FRUUHODWLRQV EHWZHHQ DQ\ RI WKH ZRUOG

ULVN IDFWRUV� 7KH H[WUHPH YDOXH LV ����� FRUUHODWLRQ EHWZHHQ WKH

FKDQJH LQ *�� XQH[SHFWHG LQIODWLRQ DQG WKH *�� UHDO LQWHUHVW UDWH�

3HUVLVWHQFH LV DOVR HYLGHQW LQ WKH LQVWUXPHQWDO YDULDEOHV� 1RWLFH

WKDW IRXU RI WKH ILYH ZRUOG LQVWUXPHQWDO YDULDEOHV KDYH DXWRFRUUHOD�

WLRQ FRHIILFLHQWV JUHDWHU WKDQ ���� 7KH DXWRFRUUHODWLRQ SDWWHUQV RI WKH

ZRUOG SULFH�WR�ERRN UDWLR DQG WKH ZRUOG GLYLGHQG \LHOG DUH YHU\ VLPL�

ODU� 7KH ZRUOG SULFH�WR�ERRN UDWLR DQG WKH ZRUOG GLYLGHQG \LHOG DOVR

KDYH D 3HDUVRQ FRUUHODWLRQ RI ������ LQGLFDWLQJ WKDW WKHUH LV OLPLWHG

LQIRUPDWLRQ RQ RQH UDWLR� JLYHQ WKH RWKHU�
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Table 1. Summary statistics for the world risk factors …

Variable Symbol Mean x 100 SD x 100

:RUOG ULVN IDFWRUV
World excess return wdret .692 4.027
Euro-currency excess return euroret .067 3.035
JPY-currency excess return yenret .243 3.494
World price-book high-low return wrpbret .527 2.132
Change in euro-USD-Treasury yield dted -0.001 .034
Unexpected G7 inflation dg7ui -0.007 .170
Change in long-term G7 expected inflation dg7elt .484 .199
Change in oil price doil .345 7.035
Change in G7 industrial production dg7ip .207 .677
G7 real interest rate g7rtb .206 .264

,QVWUXPHQWDO YDULDEOHV
Lagged world dividend yield lwrdivy .285 .093
Lagged Euro-dollar Treasury spread lted .049 .047
Lagged slope of US term structure lterm .131 .123
30-day US Treasury bill rate tb1 .568 .233
Lagged world price-book ratio lwrpb 1.819 .540

&RUUHODWLRQV DPRQJ ZRUOG ULVN IDFWRUV
wdret euroret yenret

wdret 1.000
euroret .258 1.000
yenret .327 .593 1.000
wrpbret -0.190 -0.136 -0.127
dted -0.045 -0.021 -0.074
dg7ui -0.041 -0.014 -0.013
dg7elt .036 -0.080 -0.115
doil -0.179 -0.015 -0.045
dg7ip -0.140 -0.070 -0.053
g7rtb .052 .057 .001

&RUUHODWLRQV DPRQJ ZRUOG LQVWUXPHQWV
lwrdivy lted lterm

lwrdivy 1.000
lted .623 1.000
lterm -0.440 -0.402 1.000
tb1 .612 .470 -0.692
lwrpb -0.953 -0.490 .275
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… and instrumental variables, January 1975 - December 1997.

ρ1 ρ2 ρ3 ρ4 ρ12 ρ24

.029 -0.032 -0.029 -0.039 .011 .082

.031 .118 .039 .014 -0.000 .016

.096 .061 .105 .054 .089 -0.057

.137 .063 .044 -0.115 .153 .066
-0.080 -0.092 -0.061 -0.126 .042 -0.085

.108 -0.028 .002 -0.045 .046 .104

.978 .962 .951 .937 .846 .746

.368 .021 -0.021 -0.050 -0.069 -0.051
-0.063 .154 .231 .078 -0.053 -0.128

.576 .389 .393 .442 .618 .445

.982 .967 .955 .942 .844 .749

.839 .683 .554 .496 .372 .282

.942 .854 .784 .722 .487 .200

.939 .889 .854 .819 .672 .399

.976 .956 .933 .913 .762 .617

wrpbret dted dg7ui dg7elt doil dg7ip g7rtb

1.000
-0.011 1.000

.023 -0.064 1.000

.038 -0.024 -0.024 1.000

.059 .015 .268 .078 1.000

.037 -0.033 .029 -0.092 -0.012 1.000
-0.103 -0.001 -0.605 -0.305 -0.272 -0.086 1.000

tb1 lwrpb

1.000
-0.481 1.000
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���� /LQHDU�IDFWRU PRGHOV

7DEOH � SUHVHQWV HVWLPDWHV RI UHJUHVVLRQV RI HDFK DVVHW·V H[FHVV UHWXUQ
RQ DOO RI WKH ZRUOG ULVN IDFWRUV� ,QWHUHVWLQJO\� RQO\ RQH RI WKH �� LQ�
WHUFHSWV LV VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR �QRW PRUH WKDQ ZRXOG EH
H[SHFWHG E\ FKDQFH� DQG WKLV ORQH LQWHUFHSW� IRU 6SDLQ� LV RQO\ WZR
VWDQGDUG HUURUV IURP ]HUR� :KHQ WKH IDFWRUV DUH H[FHVV UHWXUQV� WKH
LQWHUFHSWV DUH WKH DOSKDV� ZKLFK PHDVXUH WKH DYHUDJH PLVSULFLQJ�
7KXV� WKH UHJUHVVLRQV VXJJHVW WKDW WKH FROOHFWLRQ RI ZRUOG ULVN IDFWRUV
ZH VHOHFWHG VKRXOG EH VXIILFLHQW WR FDSWXUH WKH FURVV�VHFWLRQ RI WKH
DYHUDJH UHWXUQV RI WKH QDWLRQDO HTXLW\ PDUNHWV�

,Q WKLV XQFRQGLWLRQDO DQDO\VLV� WKH ZRUOG PDUNHW UHWXUQ LV E\ IDU
WKH PRVW LPSRUWDQW ULVN IDFWRU� 7KH EHWD RQ WKH ZRUOG PDUNHW LV VLJ�
QLILFDQW LQ �� RI �� FRXQWULHV� $XVWULD LV WKH H[FHSWLRQ� 7KHUH DUH WZR
RWKHU ULVN IDFWRUV WKDW DUH RIWHQ VLJQLILFDQW� WKH HXUR H[FHVV UHWXUQ ���
RI �� FRXQWULHV� DQG WKH ZRUOG SULFH�WR�ERRN H[FHVV UHWXUQ ��� RI ��
FRXQWULHV�� 7KH -3< H[FHVV UHWXUQ LV VLJQLILFDQW IRU ILYH FRXQWULHV
�&DQDGD� )UDQFH� -DSDQ� 1RUZD\� DQG WKH 86�� 2QO\ D IHZ RI WKH
PDFURHFRQRPLF YDULDEOHV SURGXFH VLJQLILFDQW FRHIILFLHQWV� 7KH
FKDQJH LQ WKH RLO SULFH LV VLJQLILFDQW LQ IRXU FRXQWULHV� 7KH FKDQJH LQ
WKH HXUR�86'�7UHDVXU\ VSUHDG LV VLJQLILFDQW LQ WZR FRXQWULHV�

2QH ZHDNQHVV RI WKLV DQDO\VLV LV WKDW WKH FRHIILFLHQWV DUH KHOG FRQ�
VWDQW RYHU WKH ��������� SHULRG� 5HSHDWLQJ WKH UHJUHVVLRQ DQDO\VLV�
XVLQJ ���PRQWK UROOLQJ UHJUHVVLRQ HVWLPDWHV� SDUWLDOO\ DGGUHVVHV WKLV�
:H WHVW ZKHWKHU WKH EHWD FRHIILFLHQWV DUH LQGLYLGXDOO\ HTXDO WR ]HUR
DQG ZKHWKHU WKH EHWD FRHIILFLHQWV WDNHQ MRLQWO\ DFURVV FRXQWULHV DUH HTXDO
WR ]HUR� $ ULVN IDFWRU ZLOO QRW EH XVHIXO LQ H[SODLQLQJ WKH FURVV�
VHFWLRQDO YDULDWLRQ LQ DVVHW UHWXUQV LI WKH EHWDV DUH ]HUR� 7KHVH WHVWV
FRQILUP WKDW WKH WZR PRVW LPSRUWDQW IDFWRUV DUH WKH ZRUOG PDUNHW
UHWXUQ DQG WKH HXUR H[FHVV UHWXUQ� 7KH -3< H[FHVV UHWXUQ LV WKH WKLUG
PRVW LPSRUWDQW� FORVHO\ IROORZHG E\ WKH ZRUOG SULFH�WR�ERRN H[FHVV
UHWXUQ� 2I WKH HFRQRPLF YDULDEOHV� WKH PRVW VLJQLILFDQW DUH� WKH
FKDQJH LQ WKH RLO SULFH� WKH *�� XQH[SHFWHG LQIODWLRQ� DQG WKH *��
UHDO VKRUW�WHUP LQWHUHVW UDWH�

5�V UHSRUWHG LQ WKH IDU FROXPQ RI 7DEOH � VXJJHVW WKDW WKH ZRUOG
PDUNHW IDFWRU GULYHV PRVW H[SODQDWRU\ SRZHU� 7KH FXUUHQF\ IDFWRUV
DGG H[SODQDWRU\ SRZHU LQ DOO EXW RQH FRXQWU\ DQG VL]DEOH H[SODQDWRU\
SRZHU LQ VHYHUDO FRXQWULHV� ,QWHUHVWLQJO\� QHLWKHU WKH ZRUOG SULFH�WR�
ERRN H[FHVV UHWXUQ QRU WKH PDFURHFRQRPLF YDULDEOHV DGG PXFK H[�
SODQDWRU\ SRZHU WR WKHVH UHJUHVVLRQV� )LJXUH � DOVR VKRZV WKLV�
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7DEOH � SUHVHQWV WKH XQFRQGLWLRQDO DVVHW�SULFLQJ WHVWV� 7KUHH PRGHOV

DUH SUHVHQWHG� WKH ZRUOG &$30� D ZRUOG &$30 ZLWK WZR FXUUHQF\

IDFWRUV� DQG D VHYHQ�IDFWRU PRGHO WKDW QHVWV WKH &$30 ZLWK WZR FXU�

UHQF\ IDFWRUV DQG DGGV WKH ZRUOG SULFH�WR�ERRN H[FHVV UHWXUQ DQG WKH

WKUHH PRVW LPSRUWDQW HFRQRPLF IDFWRUV� 7KH WKUHH PRVW LPSRUWDQW

HFRQRPLF IDFWRUV� EDVHG RQ WKH HYLGHQFH LQ 7DEOH �� DUH WKH FKDQJH LQ

WKH SULFH RI RLO� WKH FKDQJH LQ ORQJ�WHUP H[SHFWHG *�� LQIODWLRQ� DQG

WKH *�� UHDO LQWHUHVW UDWH�

1RQH RI WKH XQFRQGLWLRQDO PRGHOV LQ 7DEOH � LV UHMHFWHG DW VWDQ�

GDUG VLJQLILFDQFH OHYHOV� %\ IDU� WKH GRPLQDQW ULVN SUHPLXP LV WKH

ZRUOG PDUNHW UHWXUQ� 7KH FXUUHQF\ H[FHVV UHWXUQV HQWHU ZLWK SRVLWLYH

FRHIILFLHQWV EXW DUH QRW VLJQLILFDQW DW WUDGLWLRQDO OHYHOV �WKH -3< H[FHVV

UHWXUQ LV PRUH WKDQ RQH VWDQGDUG HUURU IURP ]HUR� DQG WKH HXUR H[�

FHVV UHWXUQ LV OHVV WKDQ RQH VWDQGDUG HUURU IURP ]HUR�� ,Q WKH H[�

WHQGHG PRGHO ZLWK DOO VHYHQ IDFWRUV� WKH ZRUOG SULFH�WR�ERRN UHWXUQ

HQWHUV ZLWK D SRVLWLYH FRHIILFLHQW WKDW LV VOLJKWO\ JUHDWHU WKDQ RQH

VWDQGDUG HUURU IURP ]HUR� 7KH UHDO *�� VKRUW�WHUP LQWHUHVW UDWH LV

FORVH WR WZR VWDQGDUG HUURUV IURP ]HUR� 7KH LQVLJQLILFDQW ULVN SUHPL�

XPV LQ WKH XQFRQGLWLRQDO PRGHOV DUH VLPLODU WR SUHYLRXV VWXGLHV� DQG

VXJJHVW D ODFN RI VWDWLVWLFDO SRZHU LQ WKHVH PRGHOV �VHH )HUVRQ DQG

+DUYH\� ����D� IRU GLVFXVVLRQ��

7DEOH � QRWHV�

Factor Denotes the …
ZGUHW ZRUOG H[FHVV UHWXUQ

HXURUHW V\QWKHWLF HXUR IDFWRU

\HQUHW -3< H[FHVV UHWXUQ

ZUSEUHW ZRUOG SULFH�WR�ERRN H[FHVV UHWXUQ

GWHG FKDQJH LQ WKH ���GD\ HXUR�86' GHSRVLW PLQXV ���GD\ 86�7UHDVXU\�ELOO
UDWH

GJ�XL XQH[SHFWHG LQIODWLRQ IRU WKH *�� FRXQWULHV

GJ�HOW FKDQJH LQ ORQJ�WHUP H[SHFWHG LQIODWLRQ LQ WKH *�� FRXQWULHV

GRLO FKDQJH LQ RLO SULFH

GJ�LS FKDQJH LQ WKH *�� FRXQWULHV· LQGXVWULDO SURGXFWLRQ

GJ�UWE UHDO VKRUW�WHUP LQWHUHVW UDWH LQ WKH *�� FRXQWULHV

7KH IDFWRU PRGHOV DUH� � IDFWRU �ZGUHW�� � IDFWRU �ZUGUHW� HXURUHW� \HQUHW�� � IDFWRU
�ZUGUHW� ZUSEUHW�� � IDFWRU �ZUGUHW� HXURUHW� \HQUHW� G*�XL� GJ�HOW� GWHG� J�UWE� GRLO�
GJ�LS�� �� IDFWRU �� IDFWRU SOXV ZUSEUHW�� ��IDFWRU �ZUGUHW� HXURUHW� \HQUHW� GJ�HOW�
J�UWE� GRLO� DQG � IDFWRU �� IDFWRU SOXV ZUSEUHW�� &ROXPQV ���� GLVSOD\ UHJUHVVLRQ
FRHIILFLHQWV� ZLWK VWDQGDUG HUURUV RQ WKH VHFRQG OLQH�
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Table 2. Regressions of the asset returns on the …

intercept wdret euroret yenret wrpbret dg7ui dg7elt dted
Australia .002 1.041 -0.238 .056 .446 4.020 -0.698 5.486

.012 .166 .143 .133 .184 3.046 1.944 16.464
Austria -0.003 .388 .758 -0.049 .456 2.835 -1.123 -27.854

.011 .393 .136 .111 .148 2.776 1.545 9.730
Belgium -0.001 .794 .601 -0.099 .306 1.300 -0.497 -0.987

.008 .082 .097 .078 .100 1.665 1.330 11.946
Canada -0.005 1.050 -0.108 -0.260 .143 -0.655 .417 -1.969

.008 .073 .106 .098 .105 2.030 1.411 1.200
Denmark .014 .624 .456 -0.043 .084 -2.589 -2.343 .835

.009 .066 .113 .086 .143 2.003 1.396 9.651
France -0.008 .992 .632 -0.077 .258 1.958 1.375 -1.197

.010 .086 .128 .125 .162 2.237 1.783 13.412
Germany -0.003 .743 .783 -0.196 .484 -0.809 .055 -3.403

.009 .089 .115 .097 .145 1.997 1.388 11.343
Hng Kng. .013 1.244 -0.197 -0.028 .731 -2.251 -0.622 -28.917

.018 .172 .207 .198 .229 4.375 3.088 25.302
Italy -0.002 .813 .259 -0.043 .205 -4.744 -0.078 -13.281

.014 .094 .195 .142 .225 3.348 2.230 14.720
Japan -0.006 .949 -0.247 .911 -0.002 1.236 1.010 -5.707

.007 .083 .096 .091 .139 1.817 1.156 8.836
Nthrlnds. .000 .968 .360 -0.132 .345 -0.589 .139 1.463

.007 .061 .084 .069 .118 1.673 1.156 8.662
Norway .001 1.199 .530 -0.484 .560 2.207 -1.606 3.228

.011 .107 .143 .141 .171 2.978 2.038 19.755
Singapore .001 1.255 -0.085 -0.116 .765 -3.222 .671 -7.611

.012 .166 .159 .149 .241 3.073 1.995 17.048
Spain .023 .772 .365 -0.068 .083 .743 -4.909 -4.389

.011 .113 .154 .121 .188 2.882 1.767 13.258
Sweden .004 .919 .094 -0.034 .171 1.198 -0.914 -24.623

.012 .090 .122 .108 .191 2.572 1.872 14.225
Swtzrlnd. .007 .844 .601 -0.116 .293 -2.724 -1.122 -15.022

.008 .072 .095 .079 .128 1.756 1.196 8.493
UK -0.002 1.244 .409 -0.179 .604 -3.348 1.485 2.838

.008 .139 .113 .103 .256 3.157 1.505 16.843
US .006 .960 -0.149 -0.349 -0.167 -0.939 -0.676 3.402

.004 .041 .054 .052 .071 .961 .669 5.080
χ2 82.562 16.441 184.304 94.230 15.793 18.186 19.873

β1=0, all 1 .000 .000 .000 .000 .607 .443 .340
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… world risk factors, January 1975 - December 1997.

g7rtb doil dg7ip 1 fac. 3 fac. 2 fac. 9 fac. 10 fac. 6 fac. 7 fac.
-0.320 .096 -0.056 .273 .277 .291 .292 .302 .291 .305
1.976 .055 .544
2.445 -0.099 .969 .096 .195 .105 .235 .242 .205 .223
1.455 .081 .536
1.905 -0.060 .406 .391 .467 .397 .479 .482 .473 .485
1.283 .037 .368

-0.382 .079 .272 .460 .497 .464 .500 .501 .503 .505
1.379 .034 .353

-0.170 .059 -0.006 .265 .322 .262 .321 .320 .325 .324
1.413 .041 .411
.549 -0.060 .341 .406 .459 .406 .458 .459 .457 .461

1.569 .034 .440
1.097 -0.084 .122 .315 .415 .331 .430 .462 .424 .452
1.402 .045 .435

-2.825 .031 -0.995 .234 .235 .262 .235 .258 .231 .256
2.702 .065 .751
.851 -0.090 -0.121 .205 .206 .204 .217 .218 .218 .219

1.988 .065 .565
.311 -0.046 -0.411 .507 .667 .506 .663 .663 .665 .664

1.093 .046 .385
.854 .050 .147 .566 .591 .581 .595 .608 .591 .612

1.186 .028 .314
.278 .232 .977 .284 .319 .303 .368 .385 .365 .383

2.013 .044 .556
-3.686 .135 -0.957 .313 .315 .360 .350 .383 .340 .381
2.135 .059 .616
.027 -0.125 -0.102 .251 .268 .248 .291 .289 .299 .297

1.901 .055 .533
1.554 -0.057 .254 .321 .317 .320 .319 .320 .317 .317
1.833 .059 .490
.170 .002 -0.290 .456 .536 .463 .540 .552 .535 .549

1.144 .032 .409
-1.796 .056 -0.517 .464 .476 .492 .482 .511 .480 .511
1.847 .042 .632
.028 .026 .128 .636 .746 .637 .747 .750 .746 .751
.588 .029 .212

66.944 5.658 15.601

.000 .997 .620
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Table 3. Unconditional asset-pricing tests, …
One-factor model Three-factor model

Country Ave.
return

β
wdret

Ave. pricing error β
wdret

β
euroret

β
yenret

Ave.
pricing
error

Astrala. .013 1.098 -0.0002 1.036 -0.266 .024 -0.0006
.117 .0610 .136 .122 .115 .0600

Austria .009 .447 .0007 .316 .781 -0.016 .0003
.104 .0610 .118 .134 .111 .0570

Belgium .014 .942 .0021 .814 .599 -0.068 .0015
.065 .0430 .073 .099 .072 .0400

Canada .011 .994 -0.0021 1.047 -0.097 -0.363 -0.0023
.073 .0400 .077 .095 .092 .0380

Dnmrk. .013 .661 .0026 .556 .512 -0.075 .0023
.057 .0450 .056 .107 .074 .0430

France .014 1.183 .0004 1.029 .626 -0.042 -0.0003
.078 .0530 .071 .131 .115 .0500

Grmny. .013 .867 .0012 .719 .731 -0.121 .0009
.090 .0490 .103 .107 .090 .0450

HgKng. .021 1.208 .0068 1.164 -0.243 .051 .0061
.145 .0830 .173 .175 .178 .0820

Italy .012 .870 -0.0001 .802 .306 -0.042 -0.0008
.096 .0690 .093 .159 .131 .0690

Japan .012 1.039 -0.0006 .921 -0.245 .927 -0.0032
.082 .0470 .085 .085 .079 .0390

Nthlds. .017 1.040 .0043 .935 .361 -0.116 .0040
.060 .0340 .067 .073 .053 .0320

Norway .012 1.114 -0.0011 1.045 .612 -0.594 -0.0007
.105 .0640 .117 .130 .106 .0620

Sgpore. .014 1.143 .0001 1.099 -0.119 -0.062 -0.0004
.150 .0660 .173 .146 .128 .0650

Spain .010 .818 -0.0016 .763 .362 -0.064 -0.0023
.102 .0590 .112 .136 .116 .0580

Sweden .016 .886 .0044 .894 .034 .052 .0032
.085 .0540 .094 .093 .100 .0540

Swzrld. .015 .923 .0026 .817 .605 -0.092 .0020
.065 .0400 .075 .086 .071 .0370

UK .018 1.236 .0036 1.209 .378 -0.221 .0027
.142 .0520 .151 .101 .098 .0510

US .014 .914 .0015 .986 -0.168 -0.339 .0013
.044 .0260 .047 .053 .046 .0210

λ χ2 λ λ λ χ2

wdret p-value/df wdret euroret yenret p-value/df
.0069 18.795 .0080 .0013 .0030 13.401
.0004 .405 .0004 .0021 .0024 .571

18.000 15.000
7DEOH � QRWHV�

Symbol Denotes the …
β XQFRQGLWLRQDO EHWD

λ XQFRQGLWLRQDO ULVN SUHPLXP IURP HTXDWLRQV $�� DQG $��

χ 2 YDOXH RI +DQVHQ
V ������ -�VWDWLVWLF IRU WKH RYHU�LGHQWLI\LQJ UHVWULFWLRQV

GI GHJUHH RI IUHHGRP
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… January 1975 – December 1997.
Seven-factor model

β
wdret

β
euroret

β
yenret

β
wrpbret

β
dg7elt

β
g7rtb

β
doil

Ave.
pricing
error

1.111 -0.267 .064 .452 -0.749 -2.016 .113 -0.0003
.145 .128 .123 .149 1.502 .970 .045 .0586
.355 .702 -0.001 .404 -2.019 .486 -0.094 .0002
.105 .149 .110 .143 1.420 .767 .082 .0554
.803 .578 -0.100 .309 -0.688 1.165 -0.067 -0.0003
.074 .103 .077 .088 1.241 .762 .028 .0394

1.050 -0.118 -0.259 .117 .100 -1.050 .062 .0005
.072 .096 .097 .087 1.139 .669 .036 .0376
.615 .445 -0.041 .075 -1.971 .725 .055 .0004
.058 .111 .074 .119 1.160 .801 .033 .0425

1.006 .584 -0.083 .242 .928 .799 -0.043 .0010
.072 .135 .118 .147 1.610 .720 .034 .0496
.762 .749 -0.196 .424 .306 .945 -0.083 .0003
.090 .116 .092 .138 1.191 .716 .047 .0433

1.367 -0.227 -0.057 .725 1.294 -1.104 .052 .0009
.166 .184 .178 .199 2.791 1.410 .059 .0805
.809 .282 -0.056 .123 .800 1.372 -0.142 -0.0020
.080 .171 .132 .183 1.926 1.002 .071 .0677
.949 -0.204 .864 -0.020 .860 -0.434 -0.041 -0.0006
.084 .090 .076 .145 1.136 .736 .042 .0384
.993 .328 -0.115 .314 .364 .755 .043 -0.0001
.055 .072 .054 .109 .968 .633 .026 .0314

1.196 .472 -0.453 .504 -2.622 -1.654 .226 .0001
.105 .135 .128 .146 1.961 1.219 .040 .0587

1.315 -0.065 -0.143 .780 2.246 -2.469 .138 -0.0003
.148 .141 .125 .203 1.889 1.182 .057 .0617
.783 .361 -0.084 .109 -4.251 .288 -0.123 .0000
.110 .139 .110 .205 1.607 1.026 .065 .0562
.957 .089 -0.067 .185 -2.026 .375 -0.040 .0014
.095 .102 .096 .155 1.441 .816 .045 .0539
.868 .579 -0.120 .291 -0.008 1.014 -0.003 -0.0003
.068 .085 .070 .116 1.185 .610 .033 .0361

1.308 .385 -0.167 .667 3.373 .015 .052 -0.0009
.143 .105 .087 .212 1.438 .930 .037 .0494
.956 -0.159 -0.338 -0.161 -0.711 .545 .024 .0006
.044 .053 .043 .070 .545 .470 .025 .0208

λ λ λ λ λ λ λ χ2
wdret euroret yenret wrpbret dg7elt g7rtb doil p-value/df

.0064 -0.0068 .0035 .0120 -0.0003 .0046 .0186 5.165

.0012 .0070 .0055 .0102 .0010 .0027 .0245 .923
11.000

1RWHV FRQWLQXHG « 7KH DYHUDJH SULFLQJ HUURU LV WKH VDPSOH PHDQ RI WKH HUURU WHUP�
XLW� IURP HTXDWLRQV $�� DQG $��� 7KH S�YDOXH LV WKH ULJKW�WDLO SUREDELOLW\ YDOXH IURP
WKH DV\PSWRWLF GLVWULEXWLRQ� 6HH $SSHQGL[ IRU GHILQLWLRQV RI WKH V\PEROV IRU WKH
ULVN IDFWRUV�
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Figure 1. Proportion of unconditional variation
explained by linear-factor models.

1RWHV� 5� IURP OLQHDU�IDFWRU PRGHO UHJUHVVLRQV� � IDFWRU  ZRUOG PDUNHW UHWXUQ� � IDFWRU  ZRUOG

PDUNHW SOXV WKH ZRUOG SULFH�WR�ERRN UHWXUQ� � IDFWRU  ZRUOG PDUNHW UHWXUQ SOXV WZR FXUUHQF\

H[FHVV UHWXUQV� � IDFWRU  � IDFWRU SOXV WKH ZRUOG SULFH�WR�ERRN UHWXUQ� � IDFWRU  � IDFWRU SOXV

WKUHH HFRQRPLF IDFWRUV� FKDQJH LQ ORQJ�WHUP H[SHFWHG LQIODWLRQ� *��� UHDO� VKRUW�WHUP� LQWHUHVW

UDWH� DQG FKDQJH LQ RLO SULFH� � IDFWRU  ��IDFWRU PRGHO SOXV ZRUOG SULFH�WR�ERRN UHWXUQ�

7R DXJPHQW WKH XQFRQGLWLRQDO DVVHW�SULFLQJ WHVWV� ZH UHSRUW WKH
DYHUDJH SULFLQJ HUURUV DQG WKH VWDQGDUG GHYLDWLRQV RI WKHVH HUURUV�
7KHVH DYHUDJH HUURU GHFUHDVHV IRU �� RI �� FRXQWULHV ZKHQ RQH
PRYHV IURP D RQH�IDFWRU PRGHO WR D WKUHH�IDFWRU PRGHO� 7KH HUURUV
DUH IXUWKHU UHGXFHG� UHODWLYH WR WKH WKUHH�IDFWRU PRGHO� LQ DOO EXW WZR
FRXQWULHV ZKHQ WKH VHYHQ�IDFWRU PRGHO LV FRQVLGHUHG�
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���� 7LPH�YDU\LQJ ULVN

7DEOH � H[DPLQHV D PRGHO WKDW DOORZV� LQ D VLPSOH ZD\� IRU ULVN WR

VKLIW WKURXJK WLPH� )LJXUH � SUHVHQWV WKH UROOLQJ HVWLPDWHV RI WKH EHWDV

IRU WKH WKUHH�IDFWRU PRGHO� 7KHVH ILJXUHV KLJKOLJKW LPSRUWDQW GDWHV

IRU RXU DQDO\VLV�

• ���� 6LQJOH (XURSHDQ $FW

• -XO\ ����� VWDJH RQH RI (08 EHJLQV

• )HEUXDU\ ����� UDWLILFDWLRQ RI 0DDVWULFKW

• -DQXDU\ ����� HVWDEOLVKPHQW RI WKH VLQJOH PDUNHW

• -DQXDU\ ����� FUHDWLRQ RI WKH (XURSHDQ 0RQHWDU\ ,QVWLWXWH �IRUH�

UXQQHU RI WKH (XURSHDQ &HQWUDO %DQN�

• 0D\ ����� $QQRXQFHPHQW RI SDUWLFLSDWLQJ FRXQWULHV DQG WDUJHW

IL[HG UDWHV VSHFLILHG�

2I FRXUVH� DQRWKHU LPSRUWDQW GDWH IRU RXU DQDO\VLV LV -DQXDU\ �����

ZKHQ WKH LUUHYRFDEOH IL[HG UDWHV WDNH HIIHFW� WKH HXUR EHJLQV� %XW WKLV

GDWH OLHV RXWVLGH RI RXU VDPSOH SHULRG�� 6XUSULVLQJO\� WKH ILJXUHV SUHV�

HQW QR HYLGHQFH WKDW DQ\ RI WKHVH HYHQWV DUH DVVRFLDWHG ZLWK VKLIWV LQ

WKH VWUXFWXUH RI HTXLW\ PDUNHWV· V\VWHPDWLF ULVNV�

:KLOH )LJXUH � SUHVHQWV QR HYLGHQFH WKDW DQ\ RI WKH GLVFUHWH

HYHQWV DVVRFLDWHG ZLWK (08 FDXVH MXPSV LQ WKH ULVN H[SRVXUHV� WKH

WLPH�VHULHV SORWV VXJJHVWV VRPH SDWWHUQV� 7KH EHWDV RQ WKH HXUR ULVN

IDFWRU IDOO IRU DOO (08 FRXQWULHV �H[FHSW 6SDLQ� IURP QHDU XQLW\ LQ

WKH HDUO\ ����V� WR QHDU ]HUR DW WKH HQG RI WKH VDPSOH LQ ����� )RU

WKH (XURSHDQ FRXQWULHV WKDW KDYH UHPDLQHG RXWVLGH WKH (08� WKHUH

LV OLWWOH V\VWHPDWLF FKDQJH� DQG WKH HXUR EHWDV UHPDLQ VL]HDEOH LQ VRPH

FDVHV �H�J�� IRU 6ZHGHQ DQG 1RUZD\ LQ ����� WKH EHWD LV DERXW �����

7KHVH SDWWHUQV VXJJHVW WKDW DQWLFLSDWLRQ RI WKH (08 DQG LWV PHP�

EHUVKLS KDV LQIOXHQFHG HTXLW\ ULVNV LQ (XURSHDQ PDUNHWV� )RU FRXQ�

WULHV RXWVLGH (XURSH� VXFK DV WKH 86 DQG &DQDGD� WKH HXUR EHWD LV

FORVH WR ]HUR IRU PXFK RI WKH SHULRG�

� $QRWKHU UHOHYDQW GDWH LV -DQXDU\ ����� ZKHQ HXUR QRWHV DQG FRLQV DUH LQWURGXFHG�
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Table 4.  Proportion of times that the right-tail probab ility
value is less than 10% for the statistical testing whether …

Country wdret euroret yenret wrpbret Dted

Australia 1.000 .245 .255 .454 .000

Austria  .389 .713 .097 .412 .389

Belgium 1.000 .782 .241 .130 .120

Canada 1.000 .093 .519 .185 .106

Denmark 1.000 .639 .065 .065 .065

France 1.000 .764 .222 .065 .310

Germany 1.000 .991 .171 .523 .389

Hong Kong  .935 .037 .333 .292 .074

Italy  .977 .255 .111 .185 .046

Japan 1.000 .486 1.000 .370 .042

Netherlands 1.000 .731 .264 .407 .213

Norway 1.000 .444 .491 .625 .361

Singapore  .968 .000 .264 .269 .079

Spain  .704 .259 .417 .199 .014

Sweden  .940 .014 .157 .009 .222

Switzerland 1.000 .815 .167 .356 .324

UK 1.000 .523 .097 .634 .250

US 1.000 .222 .995 .449 .000

βι = 0, αλλ ι 1.000 1.000 .991 .769 .231

βι = β, αλλ ι  .912  .940 .824 .639 .264

1RWHV� 7KH EHWD FRHIILFLHQWV DUH WLPH�VHULHV UHJUHVVLRQ FRHIILFLHQWV IRU WKH H[FHVV
VWRFN UHWXUQ� UHJUHVVHG RQ WKH ULVN IDFWRUV XVLQJ ���PRQWK UROOLQJ ZLQGRZV�
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… the beta coefficients are equal to zero or equal across all
countries, January 1975 – December 1998.

dg7ui dg7elt doil dg7ip g7rtb Adj. R2

.222 .120 .116 .000 .222 .334

.319 .426 .204 .009 .329 .384

.046 .019 .037 .417 .106 .484

.065 .125 .130 .097 .111 .529

.236 .380 .120 .176 .157 .344

.093 .134 .167 .046 .097 .502

.157 .171 .204 .079 .019 .511

.102 .255 .093 .069 .139 .234

.259 .194 .375 .009 .218 .303

.088 .282 .028 .134 .171 .716

.250 .079 .102 .343 .259 .626

.111 .074 .477 .204 .088 .451

.102 .065 .130 .023 .153 .348

.083 .176 .287 .037 .264 .371

.148 .106 .218 .171 .060 .330

.060 .134 .051 .236 .088 .574

.037 .241 .241 .250 .319 .560

.093 .222 .125 .222 .130 .745

.185 .315 .509 .134 .296

.190 .273 .509 .134 .255

7KH $GM� 5� LV WKH DYHUDJH DGMXVWHG 5�VTXDUHG IURP WKHVH UROOLQJ UHJUHVVLRQV� 6HH
$SSHQGL[ % IRU GHILQLWLRQV RI WKH ULVN IDFWRUV�



(&2120,&� ),1$1&,$/� 	 )81'$0(17$/ */2%$/ 5,6.� )HUVRQ 	 +DUYH\

��

-1 .5

-1

-0.5

0

0.5

1

1.5

2

75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 89 91 92 93 94 95 96 97 98

B
e

ta

Market Euro JPY

      Single European
Act

Stage 1 EMU     

Ratification of
Maastricht

Establishment of single market

Creation
of EMI

Target fixed
rates announced

Figure 2. Australia, January 1975 - June 1998.
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Figure 2. continued..., Austria.
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Figure 2. continued..., Belgium.
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Figure 2. continued..., Canada.
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Figure 2. continued..., Denmark.
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Figure 2. continued..., France.
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Figure 2. continued..., Germany.
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Figure 2. continued..., Hong Kong.
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Figure 2. continued..., Italy.
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Figure 2. continued..., Japan.
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Figure 2. continued..., Netherlands.
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Figure 2. continued..., Norway.
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7DEOH � PRUH IRUPDOO\ H[SORUHV WKH YDULDWLRQ LQ EHWDV� ,Q SDUWLFX�

ODU� ZH LQYHVWLJDWH WKH SULFH�WR�ERRN UDWLRV· UROH DV LQVWUXPHQWV IRU

WKH WLPH�YDU\LQJ EHWDV� :H XVH WKUHH� GLIIHUHQW� SULFH�WR�ERRN GHILQL�

WLRQV� DOO WKUHH PHDVXUHV DUH ODJJHG�

�� 7KH ZRUOG SULFH�WR�ERRN H[FHVV UHWXUQ �ZKLFK ZH DOVR XVH DV D

ULVN IDFWRU LQ WKH VHYHQ�IDFWRU PRGHO��

�� 7KH ZRUOG SULFH�WR�ERRN UDWLR� $V PHQWLRQHG HDUOLHU� WKLV LV D

KLJKO\ SHUVLVWHQW PHDVXUH DQG KDV VRPH VLPLODULW\ WR GLYLGHQG

\LHOGV�

�� 7KH ORFDO SULFH�WR�ERRN UDWLR�

3DQHO $ LQ 7DEOH � H[DPLQHV WKH ZRUOG SULFH�WR�ERRN UHWXUQ� :H

DVVXPH WKDW HDFK RI WKH FRQGLWLRQDO EHWDV LQ WKH WKUHH�IDFWRU PRGHO LV

D OLQHDU IXQFWLRQ RI WKH ODJJHG SULFH�WR�ERRN IDFWRU·V H[FHVV UHWXUQ� ,Q

WKH IDU ULJKW FROXPQV� ZH UHSRUW WKH DGMXVWHG 5
2
V RI WKHVH UHJUHV�

VLRQV DORQJ ZLWK WKH 5
2

IURP 7DEOH � IRU WKH WKUHH�IDFWRU PRGHO�

ZLWKRXW WKH ODJJHG LQVWUXPHQW�

7KH LQFUHPHQWV WR WKH 5
2
V PD\ EH HYDOXDWHG� DV LQ D VWHS�GRZQ

)�WHVW� IRU WKH VLJQLILFDQFH RI WKH DGGLWLRQDO YDULDEOHV� %HFDXVH WKH

SRZHU RI WKH WHVW PD\ YDU\ ZLWK WKH QXPEHU RI IDFWRUV� ZH FRPSDUH

WKH DOWHUQDWLYH VSHFLILFDWLRQV IRU SULFH�WR�ERRN XVLQJ WKH WKUHH�IDFWRU

PRGHO�

7KH ZRUOG SULFH�WR�ERRN UHWXUQ FRQWULEXWHV OLWWOH WR WKH H[SODQD�

WRU\ SRZHU RI WKH IDFWRU PRGHO� 7KH DGMXVWHG 5
2
V LQFUHDVH LQ RQO\

IRXU FRXQWULHV� (YHQ LQ WKHVH FDVHV� WKH PDJQLWXGHV RI WKH LQFUHDVHV

DUH YHU\ VPDOO� )RU H[DPSOH� +RQJ .RQJ LQFUHDVHV IURP ����� WR

������
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Table 5.  Price-to-book value and …

3DQHO $� 8VLQJ KLJK�ORZ� «

intercept wdrett (wdrett x
wrpbrett-1)

eurorett

Australia .001 .809 11.928 -0.176
.004 .104 7.604 .143

Austria .001 .344 4.786 .739
.004 .144 3.797 .159

Belgium .003 .710 6.575 .611
.002 .075 2.510 .098

Canada -0.002 .994 .099 -0.099
.002 .086 2.244 .106

Denmark .003 .590 2.130 .490
.003 .077 2.547 .115

France .001 .938 .901 .598
.003 .074 3.264 .129

Germany .002 .702 2.980 .766
.003 .114 4.073 .124

Hong Kong .008 .941 19.005 -0.132
.005 .164 5.354 .210

Italy -0.000 .855 .612 .222
.004 .118 3.442 .202

Japan -0.002 1.044 -3.356 -0.280
.002 .082 2.504 .101

Netherlands .005 .875 1.063 .354
.002 .062 2.109 .086

Norway .001 .999 6.549 .555
.004 .118 4.051 .163

Singapore .000 .908 13.036 -0.077
.004 .133 6.045 .165

Spain -0.001 .783 7.015 .393
.003 .115 3.958 .149

Sweden .004 .908 2.462 .111
.003 .118 3.329 .128

Switzerland .003 .762 3.790 .600
.002 .073 2.501 .090

UK .004 .978 9.025 .370
.003 .074 3.887 .109

US .002 .946 1.606 -0.112
.001 .050 1.325 .056

1RWHV� 7KH UHJUHVVLRQ PRGHO LV D WKUHH�IDFWRU YHUVLRQ RI HTXDWLRQ ��� ZKHUH WKH
IDFWRUV� IW� DUH ZGUHW� WKH ZRUOG PDUNHW H[FHVV UHWXUQ� HXURUHW� WKH V\QWKHWLF HXUR
H[FHVV UHWXUQ DQG \HQUHW� WKH \HQ H[FHVV UHWXUQ� 7KH ODJJHG LQVWUXPHQW =W�� LV UH�
SODFHG E\ YDULRXV YHUVLRQV RI D ODJJHG SULFH�WR�ERRN YDULDEOH� D GLIIHUHQW RQH LQ
HDFK SDQHO�
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… time-varying risk, January 1975 – December 1997.

« ZRUOG SULFH�WR�ERRN UHWXUQ

(eurorett x
wrpbrett-1)

yenrett (yenrett x
wrpbrett-1)

Adj. R2 with lagged
instruments

Adj. R2 no lagged
instruments

-6.403 .096 -6.611 .276 .277
5.799 .122 6.591
3.293 -0.051 -2.428 .192 .195
6.658 .128 5.413
2.185 -0.090 -5.107 .459 .467
3.899 .079 3.437

-4.463 -0.247 -0.311 .481 .497
3.928 .101 3.853
1.518 -0.064 .046 .315 .322
6.384 .088 4.135
.313 -0.046 -2.224 .435 .459

6.176 .126 5.673
-3.100 -0.185 .792 .403 .415
5.029 .102 4.164

-9.417 .075 -11.820 .244 .235
8.295 .195 7.767
8.999 -0.037 -6.454 .198 .206
9.017 .146 6.602
1.958 .886 4.200 .675 .667
3.667 .091 3.556

-0.115 -0.121 -2.081 .572 .591
3.280 .070 3.248

-1.250 -0.500 -1.127 .313 .319
5.230 .136 4.947

-4.187 -0.014 -9.618 .307 .315
6.652 .149 7.001

12.140 -0.080 -11.265 .289 .268
7.627 .117 5.350

-0.606 -0.013 -5.357 .309 .317
4.809 .116 4.337
5.925 -0.076 -1.337 .531 .536
4.021 .076 3.259
3.366 -0.114 -4.843 .484 .476
4.351 .099 4.532

-2.160 -0.341 -2.077 .740 .746
1.998 .051 1.704

1RWHV FRQWLQXHG «

7KH UHJUHVVLRQ FRHIILFLHQWV DUH RQ WKH ILUVW OLQH DQG WKHLU VWDQGDUG HUURUV DUH RQ WKH
VHFRQG OLQH� 7KH ILUVW 5�VTXDUHG LV WKH PRGHO ZLWK WKH ODJJHG LQVWUXPHQWV �WLPH�
YDU\LQJ FRQGLWLRQDO EHWDV� DQG WKH VHFRQG 5�VTXDUHG LV IURP D PRGHO ZLWKRXW WKH
LQVWUXPHQWV �FRQVWDQW EHWD��
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Table 5.  continued...

3DQHO %� 8VLQJ ZRUOG «

intercept wdrett (wdrett x
wrpbrett-1)

eurorett

Australia .001 .603 .167 .385
.004 .493 .289 .529

Austria .001 -0.141 .253 1.233
.004 .203 .129 .548

Belgium .004 .491 .133 1.389
.002 .221 .114 .342

Canada -0.001 1.596 -0.322 .331
.002 .263 .130 .409

Denmark .002 .296 .166 .025
.003 .190 .096 .418

France .002 .897 .026 1.229
.003 .303 .139 .510

Germany .002 .111 .316 .991
.003 .210 .119 .437

Hong Kong .007 .708 .233 .205
.005 .689 .337 .915

Italy -0.001 .457 .203 -0.190
.004 .292 .144 .697

Japan -0.002 .453 .285 -0.611
.002 .258 .141 .344

Netherlands .005 1.082 -0.093 .648
.002 .259 .123 .339

Norway .001 .905 .059 1.178
.004 .375 .184 .627

Singapore -0.000 1.241 -0.058 .107
.004 .814 .389 .722

Spain -0.002 -0.523 .702 -0.155
.003 .280 .134 .538

Sweden .004 .291 .338 -0.336
.003 .252 .133 .464

Switzerland .004 .657 .068 1.422
.002 .273 .133 .316

UK .004 1.900 -0.379 .342

.003 .703 .312 .442

US .002 1.188 -0.125 .059
.001 .121 .064 .193
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...

« SULFH�WR�ERRN UHWXUQ

(eurorett x
wrpbrett-1)

yenrett (yenrett x
wrpbrett-1)

Adj. R2 with lagged
instruments

Adj. R2 no lagged
instruments

-0.318 .932 -0.488 .299 .277
.279 .459 .262

-0.244 .548 -0.328 .208 .195
.337 .329 .225

-0.422 .086 -0.100 .480 .467
.175 .258 .138

-0.272 -0.387 .078 .514 .497
.202 .347 .183
.269 .440 -0.284 .324 .322
.218 .285 .155

-0.334 .477 -0.296 .472 .459
.256 .450 .221

-0.093 .789 -0.542 .447 .415
.265 .278 .172

-0.206 1.248 -0.700 .251 .235
.453 .795 .397
.273 1.056 -0.619 .213 .206
.349 .414 .224
.217 1.030 -0.066 .674 .667
.189 .264 .160

-0.167 .001 -0.077 .594 .591
.178 .259 .141

-0.351 -0.470 -0.011 .316 .319
.312 .517 .261

-0.121 .873 -0.545 .331 .315
.360 .571 .298
.376 1.144 -0.697 .322 .268
.276 .345 .187
.271 .707 -0.417 .326 .317
.253 .344 .182

-0.439 .254 -0.198 .559 .536
.178 .261 .147

-0.015 -0.039 -0.079 .487 .476

.219 .448 .216

-0.111 -0.265 -0.047 .752 .746
.103 .146 .092
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Table 5.  continued...

3DQHO &� 8VLQJ ORFDO «

intercept wdrett (wdrett x
wrpbrett-1)

eurorett

Australia .002 -0.087 .675 .202
.004 .466 .304 .768

Austria .002 -0.386 .421 .057
.003 .251 .163 .492

Belgium .004 .543 .160 1.197
.002 .208 .150 .290

Canada -0.002 1.048 -0.026 -0.944
.002 .414 .265 .877

Denmark .003 .312 .196 .569
.003 .122 .067 .224

France .002 .959 .014 .685
.003 .261 .149 .480

Germany .002 .272 .240 .693
.003 .323 .190 .571

Hong Kong .008 .654 .264 .293
.005 .459 .216 .698

Italy -0.000 .791 .036 .154
.004 .296 .203 .603

Japan -0.002 .815 .053 .099
.002 .229 .078 .318

Netherlands .005 .972 -0.054 .551
.002 .163 .111 .214

Norway .000 1.298 -0.140 .855
.004 .318 .152 .519

Singapore .001 .844 .164 .453
.004 1.291 .616 .915

Spain -0.002 .587 .188 .387
.004 .262 .229 .372

Sweden .004 .563 .219 -0.171
.003 .163 .092 .277

Switzerland .003 .800 -0.002 1.029
.002 .214 .134 .263

UK .004 1.929 -0.467 .408

.003 .582 .298 .362

US .002 1.194 -0.128 .052
.001 .094 .046 .152
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« SULFH�WR�ERRN UDWLR

(eurorett x
wrpbrett-1)

yenrett (yenrett x
wrpbrett-1)

Adj. R2 with lagged
instruments

Adj. R2 no lagged
instruments

-0.282 1.467 -0.986 .328 .277
.576 .530 .356
.452 1.177 -0.776 .231 .195
.325 .379 .269

-0.463 .041 -0.113 .477 .467
.207 .222 .164
.542 .418 -0.449 .498 .497
.580 .531 .358

-0.035 .119 -0.138 .327 .322
.144 .157 .110

-0.038 .359 -0.338 .462 .459
.322 .391 .262
.064 .544 -0.411 .424 .415
.339 .332 .211

-0.286 .652 -0.343 .244 .235
.369 .815 .411
.068 -0.095 .034 .198 .206
.427 .405 .321

-0.146 .695 .099 .666 .667
.123 .287 .126

-0.175 -0.190 .041 .589 .591
.153 .155 .108

-0.199 -0.569 .034 .316 .319
.276 .365 .203

-0.295 -0.530 .206 .311 .315
.469 .845 .423
.034 .350 -0.471 .274 .268
.335 .249 .244
.206 .337 -0.250 .324 .317
.158 .200 .110

-0.295 .025 -0.091 .544 .536
.180 .205 .136

-0.075 -0.024 -0.091 .505 .476

.199 .351 .179

-0.106 -0.463 .059 .750 .746
.075 .118 .060
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3DQHO % LQ 7DEOH � H[DPLQHV WKH ZRUOG SULFH�WR�ERRN UDWLR� 7KLV

UDWLR PD\ KDYH VRPH DGYDQWDJHV DV DQ LQVWUXPHQWDO YDULDEOH IRU ULVN�

EHFDXVH D UDWLR RI PDUNHW SULFH WR WKH PDJQLWXGH RI HDUQLQJV SRWHQWLDO

LV UHODWHG WR ULVN LQ PRVW PRGHOV DV HPSKDVL]HG E\ %HUN ������� 8VLQJ

WKH UDWLR LQVWHDG RI WKH ODJJHG IDFWRU UHWXUQ LV DQDORJRXV WR XVLQJ D

\LHOG WR PDWXULW\ DV DQ LQVWUXPHQWDO YDULDEOH UDWKHU WKDQ D ERQG UH�

WXUQ� ,QGHHG� XVLQJ WKH ZRUOG SULFH�WR�ERRN UDWLR DV DQ LQVWUXPHQW

IRU WLPH�YDU\LQJ EHWDV LQFUHDVHV WKH H[SODQDWRU\ SRZHU RI DOO WKH

FRXQWU\ IDFWRU UHJUHVVLRQV H[FHSW IRU 1RUZD\�

3DQHO & LQ 7DEOH � H[DPLQHV WKH LPSRUWDQFH RI WKH ORFDO SULFH�WR�

ERRN UDWLR� &RPSDUHG WR WKH FRQVWDQW EHWD UHJUHVVLRQ� H[SODQDWRU\

SRZHU LQFUHDVHV LQ �� RI �� FRXQWULHV� &RPSDUHG WR WKH ZRUOG SULFH�

WR�ERRN UDWLR� WKH ORFDO YHUVLRQ SURGXFHV D VPDOOHU LPSURYHPHQW LQ

WKH H[SODQDWRU\ SRZHU IRU �� RI �� FRXQWULHV� :H FRQFOXGH WKDW D

ODJJHG SULFH�WR�ERRN UDWLR PD\ EH D JRRG LQVWUXPHQW IRU WLPH�

YDU\LQJ� V\VWHPDWLF ULVN� 2I WKH WKUHH VSHFLILFDWLRQV� WKH ZRUOG UDWLR

DSSHDUV WR EH WKH PRVW SURPLVLQJ� EXW WKLV YDULHV DFURVV FRXQWULHV�

���� 3UHGLFWDELOLW\

5HJUHVVLRQV RI WKH DVVHW UHWXUQV RYHU WLPH RQ WKH LQVWUXPHQWDO YDUL�

DEOHV DUH SUHVHQWHG LQ 7DEOH �� 7KH H[SODQDWRU\ SRZHU� DV PHDVXUHG

E\ 5�VTXDUHG� UDQJHV IURP OHVV WKDQ �� �$XVWULD� 'HQPDUN� )UDQFH�

+RQJ .RQJ DQG 6ZHGHQ� WR PRUH WKDQ �� �6LQJDSRUH�� ,Q JHQHUDO�

WKH GHJUHH RI SUHGLFWDELOLW\ LV OHVV WKDQ UHSRUWHG LQ )HUVRQ DQG +DU�

YH\ ������� 7KLV LV OLNHO\ H[SODLQHG E\ WKH GLIIHUHQW VDPSOH� 7KHLU

VDPSOH EHJDQ LQ ���� DQG HQGHG LQ ����� ,W LV DOVR WKH FDVH WKDW ZH

XVH D VOLJKWO\ GLIIHUHQW LQVWUXPHQW VHW� :H GR QRW LQFOXGH D GXPP\

YDULDEOH IRU -DQXDU\� ,Q DGGLWLRQ� ZH UHSODFH WKH ODJJHG ZRUOG UHWXUQ

LQ WKHLU VWXG\ ZLWK WKH ODJJHG ZRUOG SULFH�WR�ERRN UDWLR�

7DEOH � H[DPLQHV LQFUHPHQWDO LQIRUPDWLRQ FRQWDLQHG LQ WKH ORFDO

LQVWUXPHQWDO YDULDEOHV DQG WKH UROH RI WKH SULFH�WR�ERRN YDULDEOH LQ

WKH UHJUHVVLRQV� &ROXPQV � DQG � VKRZ WKH LPSDFW RI LQFOXGLQJ WKH

ZRUOG SULFH�WR�ERRN YDULDEOH LQ WKH SUHGLFWLRQ UHJUHVVLRQV�
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7KHUH LV QR FRXQWU\ ZKHUH WKH DGMXVWHG 5
2
GHFUHDVHV ZKHQ WKH

ZRUOG SULFH�WR�ERRN UDWLR LV DGGHG� %XW WKH LPSURYHPHQW LQ H[�

SODQDWRU\ SRZHU LV PLQRU� 7KH DYHUDJH DGMXVWHG 5
2
LQFUHDVHV IURP

����� WR ������ 7KH ZHDN DGGLWLRQDO H[SODQDWRU\ SRZHU LV DOVR UH�

IOHFWHG LQ WKH )�WHVW UHSRUWHG LQ FROXPQ �� &ROXPQV � DQG � LQYHVWL�

JDWH WKH UROH RI WKH ORFDO SULFH�WR�ERRN UDWLR LQ WKH SUHGLFWDELOLW\ UH�

JUHVVLRQV� ,Q HDFK FRXQWU\� WKH H[SODQDWRU\ SRZHU LQFUHDVHV ZKHQ WKH

ORFDO SULFH�WR�ERRN UDWLR MRLQV WKH ORFDO LQVWUXPHQWV LQ WKH UHJUHV�

VLRQV� %XW LQ FRQWUDVW WR WKH SUHYLRXV FDVH� WKH FKDQJH LQ 5
2
LV PRUH

VXEVWDQWLDO� 7KH DYHUDJH 5
2
LQFUHDVHV IURP ����� WR ������ 7KLV LV

DOVR HYLGHQW LQ WKH )�WHVWV ZKHUH ZH FDQ UHMHFW WKH QXOO K\SRWKHVLV

WKDW WKH FRHIILFLHQW RQ WKH ORFDO SULFH�WR�ERRN UDWLR LV ]HUR LQ ��

FRXQWULHV DW WKH �� OHYHO RI VLJQLILFDQFH�

���� &RQGLWLRQDO DVVHW�SULFLQJ PRGHOV

6HYHUDO GLIIHUHQW DVVHW�SULFLQJ VSHFLILFDWLRQV DUH H[DPLQHG LQ 7DEOH ��

WKH RQH�IDFWRU ZRUOG &$30 �3DQHO $�� D WKUHH�IDFWRU PRGHO ZLWK WKH

ZRUOG UHWXUQ SOXV WKH WZR FXUUHQF\ IDFWRUV �3DQHO %�� D WZR�IDFWRU

PRGHO �WKH ZRUOG UHWXUQ SOXV SULFH�WR�ERRN UHWXUQ�� D IRXU�IDFWRU

PRGHO �WKUHH IDFWRUV SOXV WKH ZRUOG SULFH�WR�ERRN UHWXUQ�� D VL[�

IDFWRU PRGHO �WKH WKUHH�IDFWRU PRGHO SOXV WKUHH� PDFURHFRQRPLF�

IDFWRU�PLPLFNLQJ SRUWIROLRV�� DQG D VHYHQ�IDFWRU PRGHO �WKH VL[�IDFWRU

PRGHO SOXV WKH ZRUOG SULFH�WR�ERRN UHWXUQ��

3DQHO $ �WKH ZRUOG &$30� SUHVHQWV PRUH GHWDLO WKDQ WKH RWKHU

SDQHOV� ,Q SDUWLFXODU� ZH GR WHVWV RQ WKH VSHFLILFDWLRQ RI WKH FRQGL�

WLRQDO EHWD IXQFWLRQV� :H H[DPLQH D EHWD WKDW LV D IXQFWLRQ RI ORFDO

LQIRUPDWLRQ� WKH ORFDO LQIRUPDWLRQ SOXV WKH ZRUOG SULFH�WR�ERRN UH�

WXUQ DQG WKH ORFDO LQIRUPDWLRQ SOXV WKH ORFDO SULFH�WR�ERRN UDWLR� χ 2

WHVWV RI ZKHWKHU WKH FRHIILFLHQWV RQ WKH QRQ�FRQVWDQW SDUW RI WKH EHWD

IXQFWLRQ DUH ]HUR DUH SUHVHQWHG� ,Q DGGLWLRQ� ZH SUHVHQW WKH DQDO\VLV

RI YDULDQFH UDWLRV PHDVXULQJ KRZ PXFK RI WKH SUHGLFWDELOLW\ LV DF�

FRXQWHG IRU E\ WKH DVVHW�SULFLQJ PRGHO DQG WKH DYHUDJH SULFLQJ HUURUV�

5HJDUGLQJ WKH FRQGLWLRQDO EHWD IXQFWLRQ� WKH HYLGHQFH LQ 3DQHO $

VXSSRUWV D VSHFLILFDWLRQ ZLWK WKH ORFDO LQIRUPDWLRQ YDULDEOHV RQO\�
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Table 6. Time-series regression of asset returns on world
instrumental variables, January 1975 - December 1997.

intercept lwrdivy lted lterm tb1 lwrpb Adj. R2

Australia .206 -.284 27.072 -6.919 -6.383 -.047 .020
.144 23.493 13.671 7.034 3.380 .038

Austria -.045 4.123 -3.719 3.575 .816 .016 .006
.103 18.442 11.497 4.843 2.392 .029

Belgium .135 -25.327 26.960 5.372 -1.711 -.035 .040
.090 15.820 1.789 4.679 2.398 .025

Canada .065 -3.469 26.855 -6.147 -7.119 -.008 .050
.099 17.406 9.253 4.707 2.551 .027

Denmark .009 -5.142 13.869 1.616 -.298 .003 .003
.088 15.773 7.375 3.594 2.173 .024

France -.034 14.055 .630 .814 -3.794 .012 .008
.139 27.083 16.502 5.317 3.303 .037

Germany .044 -4.301 -.809 1.213 -1.570 -.010 .010
.113 2.051 12.588 4.657 2.461 .031

Hong Kong .202 -17.500 7.131 -9.022 -8.056 -.046 .005
.195 33.459 21.655 8.341 4.680 .054

Italy -.052 11.693 7.493 2.163 -2.330 .017 .013
.146 26.595 12.441 5.700 3.192 .039

Japan .254 -39.834 18.823 1.746 -1.387 -.075 .027
.117 21.552 11.080 4.276 2.495 .032

Nthrlnds. .022 3.381 12.737 .825 -4.756 -.000 .019
.100 17.627 11.642 4.323 2.608 .027

Norway .037 -5.485 5.814 -5.395 -1.765 -.000 .012
.125 22.292 14.742 6.374 3.453 .033

Sngpre. .263 -29.782 49.826 -16.789 -12.711 -.055 .094
.153 25.749 18.068 6.431 4.044 .042

Spain .171 -41.721 17.102 -.027 2.822 -.040 .012
.118 21.251 9.848 4.688 2.808 .033

Sweden .170 -33.078 26.096 -2.720 -.372 -.040 .001
.119 21.868 13.303 5.173 2.796 .033

Switzerland .105 -14.012 13.781 .087 -3.813 -.023 .014
.100 17.620 12.265 4.614 2.520 .027

UK -.050 22.395 22.780 -2.869 -8.722 .022 .037
.106 18.347 2.584 5.697 4.106 .028

US .062 -8.239 23.429 -.328 -3.739 -.011 .040
.085 14.976 8.764 3.608 1.809 .024

1RWHV� /DJJHG LQVWUXPHQWDO YDULDEOHV�

OZUGLY\ ODJJHG ZRUOG GLYLGHQG \LHOG

OWHG ODJJHG VSUHDG EHWZHHQ ���GD\ HXUR�86' GHSRVLW UDWHV DQG ���GD\

7UHDVXU\ ELOO UDWHV

OWHUP ODJJHG VSUHDG EHWZHHQ WKH ���\HDU 86 7UHDVXU\ ERQG \LHOG DQG WKH ���

GD\ 86 7UHDVXU\ ELOO UDWH

WE� ���GD\ 86 7UHDVXU\ ELOO UDWH

OZUSE ODJJHG ZRUOG SULFH�WR�ERRN UDWLR
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Table 7. Incremental explanatory power of local information
variables in predicting 18 countries' excess returns,

January 1975 - December 1997.

Adj. R2 Adj. R2 Adj. R2 Adj. R2 F-test F-test F-test
Australia .031 .038 .018 .026 1.879 5.100 2.449

.172 .025 .119
Austria .011 .012 .011 .011 .273 .652 .027

.602 .420 .869
Belgium .052 .058 .014 .016 1.777 3.928 .523

.184 .049 .470
Canada .067 .068 .024 .035 .116 .259 3.202

.734 .611 .075
Denmark .015 .015 .003 .005 .027 .272 .545

.869 .602 .461
France .010 .010 .014 .014 .136 4.234 .027

.712 .041 .868
Germany .008 .008 .008 .012 .109 1.685 1.290

.742 .195 .257
HngKng. .020 .024 .071 .083 .995 17.043 3.755

.319 .000 .054
Italy .005 .006 .017 .030 .190 5.583 3.603

.663 .019 .059
Japan .026 .045 .023 .023 5.456 3.850 .000

.020 .051 1.000
Nether-
lands

.037 .037 .042 .044 .000 4.961 .397

1.000 .027 .529
Norway .007 .007 .001 .009 .000 2.011 2.435

1.000 .157 .120
Sngpore. .103 .110 .070 .081 2.245 9.462 3.184

.135 .002 .075
Spain .025 .030 .022 .053 1.448 1.455 8.697

.230 .001 .003
Sweden .013 .019 .004 .008 1.513 3.299 1.011

.220 .070 .316
Swtzrland. .029 .031 .003 .009 .753 .747 1.640

.386 .388 .201
UK .053 .055 .111 .142 .429 35.819 9.566

.513 .000 .002
US .057 .058 .016 .023 .315 .284 1.998

.575 .594 .159
1RWHV�

Col. Displays the … Col. Displays the …
� ZRUOG� H[FOXGLQJ OZUSE � ORFDO� LQFOXGLQJ OORFSE

� ZRUOG� LQFOXGLQJ OZUSE � ZRUOG� H[FOXGLQJ OZUSE

� ORFDO� H[FOXGLQJ OORFSE � ZRUOG � ORFDO �QR SEV�� H[FOXGLQJ ORFDO

� ORFDO� H[FOXGLQJ OORFSE
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Table 8. A decomposition of the predictable variation in …

Average
 

return
Average

 

pricing error
(alpha)

Variance
 

ratio
(VR1)

χ2 
constant
beta

(local info.)

Average
 

pricing error
(alpha)

Australia .0130 .0013 .855 8.766 .0021
.0033 .176 .033 .0034

Austria .0094 .0007 .000 1.126 .0005
.0041 .011 .771 .0043

Belgium .0140 .0024 .689 .474 .0029
.0029 .215 .925 .0029

Canada .0110 -0.0007 .749 12.661 -0.0013
.0021 .168 .005 .0021

Denmark .0130 .0025 .124 .322 .0027
.0028 .294 .956 .0027

France .0140 .0004 .297 1.500 .0011
.0032 .526 .682 .0033

Germany .0130 .0016 .216 .850 .0011
.0029 .372 .837 .0030

Hong Kong .0210 .0098 .700 5.357 .0083
.0048 .425 .147 .0051

Italy .0120 -0.0001 .605 1.159 -0.0003
.0041 .631 .763 .0041

Japan .0120 -0.0020 .554 5.268 -0.0019
.0029 .245 .153 .0029

Netherlands .0170 .0052 .772 4.444 .0046
.0019 .175 .217 .0019

Norway .0120 -0.0002 .016 .356 .0006
.0048 .173 .949 .0047

Singapore .0140 .0010 .732 2.354 .0001
.0036 .230 .502 .0038

Spain .0098 -0.0020 .126 15.089 -0.0009
.0035 .216 .002 .0036

Sweden .0160 .0041 .465 6.186 .0042
.0030 .367 .103 .0032

Switzerland .0150 .0029 .572 1.376 .0026
.0026 .220 .711 .0026

UK .0180 .0036 .725 7.117 .0030
.0028 .239 .068 .0027

US .0140 .0021 .919 2.656 .0023
.0015 .086 .448 .0014

1RWHV�
$OO FROV� 3DQHO $� 2QH IDFWRU� ZGUHW

&RO� � %HWD LV WKH IXQFWLRQ RI ORFDO LQIRUPDWLRQ

&RO� � %HWD LV WKH IXQFWLRQ RI ZUSEUHW DQG ORFDO LQIRUPDWLRQ�

$YHUDJH UHWXUQ LV WKH VDPSOH PHDQ H[FHVV UHWXUQV RQ WKH ORFDO VWRFN PDUNHW� PHDVXUHG LQ

86'� 6WDQGDUG HUURUV DUH VKRZQ RQ WKH VHFRQG OLQH� IRU DYHUDJH SULFLQJ HUURUV DQG 95��
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 … international equity returns, Jan. 1975 – Dec. 1997.

Variance
 

ratio (VR1)
χ2 

constant beta
(lagged lwrpbret)

Average
 

pricing error
(alpha)

Variance
 

ratio (VR1)
χ2 

constant beta
(lagged local pb)

.836 2.031 .0022 .935 4.230

.172 .154 .0035 .120 .040

.006 .365 .0008 .020 .398

.070 .546 .0041 .145 .528

.698 2.842 .0025 .699 .002

.205 .092 .0029 .216 .966

.744 .125 -0.0014 .751 .015

.173 .724 .0022 .175 .903

.068 .220 .0026 .084 .811

.242 .639 .0028 .263 .368

.290 .020 .0011 .282 .460

.543 .889 .0034 .535 .498

.082 .130 .0013 .098 .026

.257 .718 .0030 .273 .873

.579 4.081 .0077 .586 2.804

.637 .043 .0049 .623 .094

.488 .218 -0.0002 .491 .011

.752 .640 .0041 .760 .916

.450 .779 -0.0015 .476 .006

.258 .377 .0029 .255 .939

.713 .296 .0047 .722 .029

.210 .586 .0019 .206 .864

.009 4.346 -0.0009 .004 1.507

.128 .037 .0048 .090 .220

.611 .782 .0028 .566 5.032

.271 .377 .0035 .278 .025

.022 4.304 -0.0015 .037 .845

.108 .038 .0035 .136 .358

.305 .055 .0043 .377 2.940

.372 .814 .0031 .387 .086

.555 .004 .0026 .541 .140

.237 .947 .0026 .234 .708

.509 .817 .0028 .520 2.078

.299 .366 .0028 .301 .149

.882 1.075 .0021 .910 .458

.101 .300 .0015 .098 .499

1RWHV FRQWLQXHG «

&RO� � %HWD LV WKH IXQFWLRQ RI ORFSE DQG ORFDO LQIRUPDWLRQ�

5LJKW�WDLO SUREDELOLW\ YDOXHV DUH VKRZQ RQ WKH VHFRQG OLQHV XQGHU χ2
� 7KH χ2 

VWDWLVWLFV WHVW

WKH K\SRWKHVLV WKDW WKH ODJJHG YDULDEOHV LQGLFDWHG PD\ EH H[FOXGHG IURP WKH PRGHO�
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Table 8. continued …

Average
 

return
Average

 
 pric-

ing error (al-
pha)

Variance
 
 ratio

(VR1)
χ2 

constant
beta

(local info.)
Australia .0130 .0015 .910 24.862

.0033 .214 .003
Austria .0094 .0029 .791 19.202

.0038 .951 .024
Belgium .0140 .0040 .720 26.562

.0023 .201 .002
Canada .0110 .0000 .904 28.889

.0021 .117 .001
Denmark .0130 .0027 .622 12.977

.0027 .549 .164
France .0140 .0013 .631 19.400

.0028 .558 .022
Germany .0130 .0039 .772 23.429

.0028 .575 .005
Hong Kong .0210 .0114 .952 26.448

.0048 .155 .002
Italy .0120 -0.0005 .613 32.591

.0038 .704 .000
Japan .0120 -0.0026 .854 2.724

.0023 .149 .014
Netherlands .0170 .0058 .921 23.779

.0018 .142 .005
Norway .0120 .0009 .880 4.000

.0044 .361 .911
Singapore .0140 .0001 .871 17.784

.0037 .197 .038
Spain .0098 -0.0012 .672 39.723

.0035 .516 .000
Sweden .0160 .0046 .835 15.188

.0030 .284 .086
Switzerland .0150 .0041 .956 26.600

.0023 .139 .002
UK .0180 .0025 .906 14.322

.0028 .150 .111
US .0140 .0024 .979 24.180

.0013 .038 .004

1RWHV�

&RO� ��� 3DQHO %� 7KUHH IDFWRU� ZGUHW� HXURUHW� \HQUHW
$YHUDJH UHWXUQ LV WKH VDPSOH PHDQ H[FHVV UHWXUQV RQ WKH ORFDO VWRFN PDUNHW� PHDVXUHG LQ

86'� 6WDQGDUG HUURUV DUH VKRZQ RQ WKH VHFRQG OLQH� IRU DYHUDJH SULFLQJ HUURUV DQG 95��
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 …

Average
 

pricing error
(alpha)

Variance
 

ratio (VR1)
χ2 

constant
beta

(local info.)

Average
 

pricing error
(alpha)

Variance
 

ratio (VR1)
χ2 

constant
beta

(local info.)
-0.0009 .856 12.593 -0.0010 .937 34.778
.0034 .171 .050 .0034 .148 .001

-0.0008 .225 14.100 .0001 .970 36.800
.0041 .516 .029 .0038 .267 .000
.0012 .704 4.105 .0022 .727 33.999
.0029 .254 .662 .0022 .247 .001

-0.0021 .773 17.672 -0.0009 .954 35.719
.0022 .158 .007 .0022 .108 .000
.0021 .329 1.785 .0019 .961 17.713
.0030 .522 .938 .0028 .238 .125

-0.0003 .435 8.897 .0001 .696 29.769
.0031 .589 .179 .0027 .497 .003

-0.0004 .326 3.667 .0014 .871 22.402
.0030 .502 .722 .0027 .701 .033
.0054 .689 7.486 .0068 .991 37.687
.0049 .470 .278 .0047 .086 .000

-0.0018 .641 4.484 -0.0025 .693 52.243
.0044 .752 .611 .0041 .633 .000

-0.0029 .591 15.884 -0.0033 .883 31.379
.0032 .216 .014 .0024 .121 .002
.0035 .849 13.931 .0040 .924 49.326
.0019 .196 .030 .0018 .149 .000

-0.0034 .058 8.309 -0.0029 .910 1.965
.0049 .336 .216 .0046 .345 .532

-0.0023 .891 7.332 -0.0027 .995 22.731
.0039 .137 .291 .0040 .034 .030

-0.0027 .438 23.093 -0.0019 .800 57.628
.0033 .329 .001 .0034 .300 .000
.0028 .524 12.719 .0032 .886 2.361
.0034 .376 .048 .0033 .300 .061
.0017 .591 4.729 .0024 .948 33.138
.0028 .262 .579 .0025 .146 .001
.0030 .894 12.165 .0017 .992 19.253
.0031 .214 .058 .0030 .074 .083
.0027 .953 2.955 .0035 .980 34.640
.0016 .089 .814 .0012 .043 .001

1RWHV FRQWLQXHG «

&RO� ��� 3DQHO &� 7ZR IDFWRU� ZGUHW� ZUSEUHW

&RO� ���� 3DQHO '� )RXU IDFWRU� ZGUHW� HXURUHW� \HQUHW� ZUSEUHW

5LJKW�WDLO SUREDELOLW\ YDOXHV DUH VKRZQ RQ WKH VHFRQG OLQHV XQGHU χ2
� 7KH χ2 

VWDWLVWLFV WHVW

WKH K\SRWKHVLV WKDW WKH ODJJHG YDULDEOHV LQGLFDWHG PD\ EH H[FOXGHG IURP WKH PRGHO�



(&2120,&� ),1$1&,$/� 	 )81'$0(17$/ */2%$/ 5,6.� )HUVRQ 	 +DUYH\

��

Table 8. continued …

Average
 

return
Average

 
pricing

error (alpha)
Variance ratio

 

(VR1)
χ2

 constant beta
(local info)

Australia .0130 -0.0002 .959 15.865
.0037 .149 .198

Austria .0094 .0030 .907 18.093
.0037 .623 .113

Belgium .0140 .0057 .973 24.798
.0027 .075 .016

Canada .0110 -0.0021 .995 28.506
.0023 .029 .005

Denmark .0130 .0026 .946 31.505
.0027 .365 .002

France .0140 .0005 .877 39.388
.0028 .492 .000

Germany .0130 .0057 .771 22.648
.0027 .711 .031

Hong Kong .0210 .0119 .968 25.139
.0051 .153 .014

Italy .0120 .0017 .976 39.637
.0041 .245 .000

Japan .0120 -0.0029 .975 28.066
.0025 .118 .005

Netherlands .0170 .0048 .923 25.217
.0020 .175 .014

Norway .0120 -0.0068 .824 25.383
.0033 .441 .013

Singapore .0140 -0.0021 .995 37.473
.0040 .054 .000

Spain .0098 -0.0006 .604 47.526
.0033 .779 .000

Sweden .0160 .0056 .837 14.030
.0034 .384 .299

Switzerland .0150 .0050 .990 19.980
.0023 .075 .067

UK .0180 .0020 .936 17.099
.0029 .314 .146

US .0140 .0029 .981 3.858
.0014 .061 .002

1RWHV�

&RO� ��� 3DQHO (� 6L[ IDFWRU� ZGUHW� HXURUHW� \HQUHW� HFRQRPLF PLPLFNLQJ

$YHUDJH UHWXUQ LV WKH VDPSOH PHDQ H[FHVV UHWXUQV RQ WKH ORFDO VWRFN PDUNHW� PHDVXUHG LQ

86'� 6WDQGDUG HUURUV DUH VKRZQ RQ WKH VHFRQG OLQH� IRU DYHUDJH SULFLQJ HUURUV DQG 95��
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 …

Average pricing error
 

(alpha)
Variance ratio

 

(VR1)
χ2

 constant beta
(local info)

-0.0024 .975 32.001
.0036 .131 .006
.0001 .960 54.452
.0041 .245 .000
.0039 .971 32.462
.0025 .076 .006

-0.0026 .999 42.649
.0021 .010 .000
.0018 .958 34.716
.0027 .225 .003

-0.0008 .894 53.254
.0027 .395 .000
.0028 .864 27.781
.0028 .679 .023
.0061 .999 39.523
.0052 .030 .001

-0.0005 .994 87.213
.0043 .124 .000

-0.0032 .987 4.739
.0025 .046 .000
.0031 .929 61.984
.0017 .135 .000

-0.0097 .866 52.947
.0035 .275 .000

-0.0038 .999 49.000
.0039 .001 .000

-0.0018 .648 76.230
.0033 .419 .000
.0041 .874 19.625
.0034 .350 .187
.0035 .995 34.511
.0026 .069 .003
.0012 .994 25.007
.0029 .066 .050
.0038 .988 42.935
.0014 .290 .000

1RWHV FRQWLQXHG «

&RO� ��� 3DQHO )� 6HYHQ IDFWRU� ZGUHW� HXURUHW� \HQUHW� HFRQRPLF PLPLFNLQJ� ZUSEUHW

5LJKW�WDLO SUREDELOLW\ YDOXHV DUH VKRZQ RQ WKH VHFRQG OLQHV XQGHU χ2
� 7KH χ2 

VWDWLVWLFV WHVW

WKH K\SRWKHVLV WKDW WKH ODJJHG YDULDEOHV LQGLFDWHG PD\ EH H[FOXGHG IURP WKH PRGHO�
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7KH DGGLWLRQ RI WKH ZRUOG SULFH�WR�ERRN UHWXUQ LQFUHDVHV WKH YDUL�

DQFH UDWLR LQ RQO\ WZR RI �� FRXQWULHV� 7KH VSHFLILFDWLRQ WKDW DGGV WKH

ORFDO SULFH�WR�ERRN UDWLR LQFUHDVHV WKH H[SODQDWRU\ SRZHU LQ RQO\ IRXU

RI �� FRXQWULHV�

1RZ FRQVLGHU WKH RQH�IDFWRU PRGHO YHUVXV WKH WKUHH�IDFWRU

PRGHO� 9DULDQFH UDWLRV GUDPDWLFDOO\ LQFUHDVH ZLWK WKH WKUHH�IDFWRU

PRGHO� 7KH DYHUDJH YDULDQFH UDWLR IRU WKH ZRUOG &$30 LV ������ DQG

LW LQFUHDVHV WR ����� ZLWK WKH DGGLWLRQ RI WKH WZR FXUUHQF\ IDFWRUV�

7KH YDULDQFH UDWLR LQFUHDVHV LQ HDFK RI WKH �� FRXQWULHV� ZKLFK LV HYL�

GHQW LQ )LJXUH ��

3DQHO & LQ 7DEOH � VKRZV WKH LPSDFW RI WKH ZRUOG ERRN�WR�PDUNHW

UHWXUQ DV DQ DGGLWLRQDO IDFWRU LQ WKH ZRUOG &$30� 9DULDQFH UDWLRV

LQFUHDVH IURP ����� ZLWK WKH RQH�IDFWRU PRGHO WR ����� ZKHQ WKH

ZRUOG SULFH�WR�ERRN UHWXUQ LV DGGHG DV DQ DGGLWLRQDO IDFWRU� 7KH PDU�

JLQDO H[SODQDWRU\ SRZHU LV VPDOO FRPSDUHG WR WKH LQFUHDVH DVVRFLDWHG

ZLWK WKH FXUUHQF\ IDFWRUV�

7KH QH[W TXHVWLRQ LV ZKHWKHU WKH LQIRUPDWLRQ LQ WKH ZRUOG SULFH�

WR�ERRN UHWXUQ LV VXEVXPHG E\ WKH WZR FXUUHQF\ ULVN IDFWRUV� :KHQ D

IRXU�IDFWRU PRGHO LV HVWLPDWHG� WKH DYHUDJH YDULDQFH UDWLR LQFUHDVHV WR

����� IURP WKH WKUHH�IDFWRU EDVH FDVH RI ������ +HQFH� WKH LQFUH�

PHQWDO LQIRUPDWLRQ LQ WKH ZRUOG SULFH�WR�ERRN UHWXUQ LV VPDOO� *LYHQ

WKH VWDQGDUG HUURUV� WKH GLIIHUHQFH LV QRW VLJQLILFDQW�

2XU ILQDO WHVWV DVN KRZ ZHOO WKH PDFURHFRQRPLF ULVN IDFWRUV IDUH�

,QFOXGLQJ WKHVH IDFWRUV� WKH DYHUDJH YDULDQFH UDWLR LV ����� FRPSDUHG

WR ����� IRU WKH WKUHH�IDFWRU PRGHO� $JDLQ� ZH FDQ WHVW ZKHWKHU WKH

LQIRUPDWLRQ LQ WKH ZRUOG SULFH�WR�ERRN UHWXUQ LV DFFRXQWHG IRU E\

WKH HFRQRPLF IDFWRUV� :KHQ WKH ZRUOG SULFH�WR�ERRN UHWXUQ LV DGGHG

WR WKH VSHFLILFDWLRQ� WKH YDULDQFH UDWLR LQFUHDVHV WR ����� �FRPSDUHG

WR ������� :KLOH WKH YDULDQFH UDWLRV LQFUHDVH LQ DOO EXW RQH FRXQWU\�

WKH LQFUHPHQW LV HFRQRPLFDOO\ VPDOO� 7KLV VXJJHVWV WKDW PRVW RI WKH

LQIRUPDWLRQ LQ WKH ZRUOG SULFH�WR�ERRN UHWXUQ LV EHLQJ FDSWXUHG E\

RWKHU HFRQRPLF YDULDEOHV�

7KH FRQGLWLRQDO WHVWV VKRZ WKDW PRVW RI WKH H[SODQDWRU\ SRZHU RI

WKH DVVHW�SULFLQJ PRGHOV LV GULYHQ E\ WKH ZRUOG PDUNHW UHWXUQ DQG WKH

WZR FXUUHQF\ IDFWRUV� 7KH H[WUD LQIRUPDWLRQ LQ WKH ZRUOG SULFH�WR�

ERRN UHWXUQ DQG RWKHU HFRQRPLF IDFWRUV LV VPDOO� 7KH DQDO\VLV RI DY�

HUDJH SULFLQJ HUURUV LQ 7DEOH � DQG )LJXUH � DOVR VXSSRUWV WKLV FRQFOX�

VLRQ� 7KH SULFLQJ HUURUV GHFUHDVH PRYLQJ IURP RQH WR WKUHH IDFWRUV�

7KH LQFUHPHQWDO UHGXFWLRQ LQ SULFLQJ HUURUV ZKHQ JRLQJ WR DGGLWLRQDO

IDFWRUV LV OLPLWHG�
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Figure 3a. Proportion of predictable variation
unexplained by models.
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Figure 3b. Proportion of predictable variation
unexplained by models.
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Figure 4a. Average pricing errors of conditional
asset-pricing models.
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Figure 4b. Average pricing errors of conditional
asset-pricing models.
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�� &RQFOXVLRQV

:H VWXG\ WKH JOREDO IRUFHV WKDW GHWHUPLQH ERWK WKH FURVV�VHFWLRQ DQG
WLPH VHULHV RI DYHUDJHV DQG WKH SUHGLFWDELOLW\ LQ QDWLRQDO HTXLW\ PDUNHW
UHWXUQV� :LWK WKH DGYHQW RI WKH HXUR� FXUUHQF\ ULVN PRGHOOLQJ LV VLP�
SOLILHG� 7KLV DOORZV XV �IRU WKH ILUVW WLPH� WR H[SORUH WKH UROH RI ERRN�
WR�PDUNHW LQ D PRGHO WKDW DFFRXQWV IRU FXUUHQF\ ULVNV LQVLGH DQG RXW�
VLGH WKH (08� :H DVVHVV WKH LPSRUWDQFH RI WZR ZRUOG FXUUHQF\ IDF�
WRUV �HXUR�EDVHG DQG -3<�EDVHG� UHODWLYH WR D VLPSOH &$30� :H DOVR
VWXG\ D PRGHO WKDW LQFOXGHV D ZRUOG SULFH�WR�ERRN UHWXUQ DQG D PRGHO
WKDW LQFOXGHV DGGLWLRQDO ZRUOG HFRQRPLF ULVN IDFWRUV�

2XU UHVXOWV VXJJHVW WKDW PRVW RI WKH LPSURYHPHQW RYHU WKH
&$30 FRPHV IURP WKH PRGHO WKDW LQFOXGHV WKH ZRUOG�PDUNHW SRUW�
IROLR DQG WKH WZR FXUUHQF\ H[FHVV UHWXUQV� $IWHU WKH ZRUOG�PDUNHW
IDFWRU� WKH HXUR FXUUHQF\ ULVN IDFWRU LV WKH QH[W PRVW LPSRUWDQW
VRXUFH RI JOREDO ULVN LQ WKH ZRUOG HTXLW\ PDUNHWV� :KLOH WKH SULFH�WR�
ERRN UHWXUQ RIIHUV VRPH LQFUHPHQWDO H[SODQDWRU\ SRZHU� RXU UHVXOWV
VXJJHVW WKDW ZRUOG HFRQRPLF�ULVN YDULDEOHV PRVWO\ FDSWXUH WKH LQIRU�
PDWLRQ LQ WKH ZRUOG SULFH�WR�ERRN UHWXUQ�

$SSHQGL[ $� (FRQRPHWULF PHWKRGV

$��� 8QFRQGLWLRQDO PRGHOV

:H HVWLPDWH WKH XQFRQGLWLRQDO DVVHW�SULFLQJ PRGHOV E\ WKH *HQHUDO�
L]HG 0HWKRG RI 0RPHQWV �*00� VHH +DQVHQ� ������ 7KLV DOORZV IRU
QRQ�QRUPDOLW\ DQG FRQGLWLRQDO KHWHURVNHGDVWLFLW\� ERWK OLNHO\ IHDWXUHV
RI WKH FRXQWU\ VWRFN UHWXUQ GDWD� 7KH XQFRQGLWLRQDO PRGHOV IROORZ
WKH HFRQRPHWULF IUDPHZRUN VHW RXW LQ )HUVRQ DQG +DUYH\ �����D��
7KHUH DUH WZR IRUPXODWLRQV� 2QH LV XVHG ZKHQ WKH ULVN IDFWRUV DUH
H[FHVV UHWXUQV RQ WUDGHG DVVHWV� 7KH VHFRQG LV XVHG ZKHQ WKH IDFWRUV
DUH PDFURHFRQRPLF YDULDEOHV�
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:KHQ WKH ZRUOG ULVN IDFWRUV DUH H[FHVV UHWXUQV� ZH HVWLPDWH D V\V�
WHP RI HTXDWLRQV� HDFK UHSUHVHQWLQJ D FRXQWU\� )RU H[DPSOH� ZLWK WKH
ZRUOG &$30� ZH HVWLPDWH ZLWK WKH JHQHUDOLVHG PHWKRG RI PRPHQWV
WKH IROORZLQJ�

X U UL W L W L P L, , ,= − β �$���

ZKHUH X L W, LV D GLVWXUEDQFH WHUP� ZLWK( X ( X UL W L W P W, , ,2 7 2 7= = 0�

:KHQ WKH IDFWRUV DUH QRW WUDGHG DVVHWV� ZH HVWLPDWH

X U U IL W L W L P L L M W M, , , , , ,= − − +β β λ1 2 3 8 �$���

ZKHUH I M W, LV WKH GHPHDQHG YDOXH RI WKH IDFWRU DQG λ M LV WKH XQ�

FRQGLWLRQDO ULVN SUHPLXP DVVRFLDWHG ZLWK WKH IDFWRU� ,Q HTXDWLRQ
�$���� WKH PRPHQW FRQGLWLRQV DUH

( X ( X U ( X IL W L W P W L W M W, , , , ,2 7 2 7 3 8= = = 0

:H UHSRUW HVWLPDWHV RI WKH XQFRQGLWLRQDO ULVN H[SRVXUHV� WKH β
L

V �

WKH XQFRQGLWLRQDO ULVN SUHPLXPV� DQG D WHVW RI WKH RYHU�LGHQWLI\LQJ
FRQGLWLRQV� 5HJUHVVLRQ PRGHOV DUH RYHU�LGHQWLILHG EHFDXVH WKH LQWHU�
FHSWV� RU DOSKDV� DUH UHVWULFWHG WR EH ]HUR DFFRUGLQJ WR WKH DVVHW�
SULFLQJ PRGHOV�

$��� &RQGLWLRQDO PRGHOV

2XU FRQGLWLRQDO DVVHW�SULFLQJ WHVWV IRFXV RQ WKH IROORZLQJ V\VWHP�
)RU VLPSOLFLW\� ZH SUHVHQW WKH RQH�IDFWRU YHUVLRQ RI WKH HTXDWLRQV·
VHW�

X U E E = UL W W W P W, ,= − − + −α 0 1 11 6
X E E = U =W W P W W2 0 1 1 1, ,= + −− −1 6 δ
X U =W W U W3 1, = − −δ
X = F F =W U W W4 1 0 1 1, = + −− −δ δ �$���

X UW W5, = − µ
X XW X W6

2
4
2

, ,= −σ

X =W U U W7
2

1

2

, = − −−σ δ µ1 6
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7KH V\VWHP LV HVWLPDWHG E\ WKH *00� 7KH ILUVW HTXDWLRQ GHILQHV

WKH OLQHDU IDFWRU PRGHO ZLWK WLPH�YDU\LQJ EHWDV� :H PDNH X
W1, RU�

WKRJRQDO WR D YHFWRU RI RQHV� =
W −1 � ZKLFK LQFOXGHV D YHFWRU RI RQHV

DQG U
P W, � 7KH VHFRQG HTXDWLRQ GHILQHV WKH DVVHW�SULFLQJ PRGHO·V H[�

SHFWHG UHWXUQ� :H LPSRVH WKDW X
W2, LV RUWKRJRQDO WR =

W −1 � 7KH WKLUG

HTXDWLRQ WHOOV XV WKH VWDWLVWLFDOO\ H[SHFWHG UHWXUQV E\ UHJUHVVLQJ WKH

DVVHW UHWXUQV RQ WKH LQIRUPDWLRQ YDULDEOHV� :H LPSRVH WKDW X
W3, LV

RUWKRJRQDO WR=
W −1 � 7KH IRXUWK HTXDWLRQ PHDVXUHV WKH UHODWLRQ EH�

WZHHQ WKH VWDWLVWLFDOO\ ILWWHG UHWXUQV DQG WKH H[SHFWHG UHWXUQV IURP

WKH DVVHW�SULFLQJ UHVWULFWLRQV� :H LPSRVH WKDW X
W4, LV RUWKRJRQDO WR

WKH ILWWHG YDOXHV IURP WKH DVVHW�SULFLQJ PRGHO DQG D FRQVWDQW� 7KH
ILIWK HTXDWLRQ VLPSO\ PHDVXUHV WKH XQFRQGLWLRQDO PHDQ UHWXUQ� 7KH
GLVWXUEDQFH LV RUWKRJRQDO WR D YHFWRU RI RQHV� 7KH VL[WK HTXDWLRQ GH�
ILQHV WKH YDULDQFH RI WKH SDUW RI WKH VWDWLVWLFDO H[SHFWHG UHWXUQV WKDW
FDQQRW EH H[SODLQHG E\ WKH DVVHW�SULFLQJ PRGHO� 7KLV GLVWXUEDQFH�

X
W6, � LV DOVR RUWKRJRQDO WR D YHFWRU RI RQHV� )LQDOO\� WKH ODVW HTXDWLRQ

GHILQHV WKH YDULDQFH RI WKH VWDWLVWLFDO PRGHO SUHGLFWLRQV� $V ZLWK WKH

SUHYLRXV HTXDWLRQ� WKLV GLVWXUEDQFH� X
W6, � LV DOVR RUWKRJRQDO WR D YHF�

WRU RI RQHV� ,QWHUHVWLQJO\� HDFK RI WKHVH HTXDWLRQV LV H[DFWO\ LGHQWLILHG�
+HQFH� ZH FDQ HVWLPDWH WKH SDUDPHWHU LQ WKLV V\VWHP RI HTXDWLRQV
VHTXHQWLDOO\�

:H DUH LQWHUHVWHG LQ WKH YDULDQFH UDWLR�

95
X

U

1 1
2

2= − σ
σ

�$���

7KLV WHOOV XV ZKDW IUDFWLRQ RI WKH YDULDQFH LQ WKH VWDWLVWLFDO H[�
SHFWHG UHWXUQV WKH DVVHW�SULFLQJ PRGHO H[SHFWHG UHWXUQV DUH H[SODLQ�
LQJ� :H FDOFXODWH D VWDQGDUG HUURU IRU WKH YDULDQFH UDWLR XVLQJ WKH
GHOWD PHWKRG� 5DWLRV VLPLODU WR 95� DUH SUHVHQWHG LQ )HUVRQ DQG
+DUYH\ ������� 2XU IRUPXODWLRQ UHILQHV WKHLU DSSURDFK WR LQVXUH WKDW

�≤95�≤�� )HUVRQ DQG +DUYH\ IRXQG HVWLPDWHV RI 95�!�� ZKLFK DUH
GLIILFXOW WR LQWHUSUHW�
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$SSHQGL[ %� 'DWD VRXUFHV

%��� :RUOG ULVN IDFWRUV

Factor Is the …
ZGUHW DULWKPHWLF UHWXUQ RQ WKH 06&, ZRUOG HTXLW\ LQGH[ OHVV WKH ,EERWVRQ $VVR�

FLDWHV RQH�PRQWK 86 7UHDVXU\ ELOO UDWH�

GWHG GLIIHUHQFH EHWZHHQ WKH ���GD\ HXUR�86' \LHOG �IURP )HGHUDO 5HVHUYH

%DQN RI 6W� /RXLV� )5('� DQG WKH ���GD\ 7�ELOO \LHOG �IURP )5('� VHFRQ�

GDU\ PDUNHW� FRQYHUWHG IURP GLVFRXQW WR WUXH \LHOG WR PDWXULW\��

HXURUHW HXUR FXUUHQF\ H[FHVV UHWXUQ EDVHG RQ WKH V\QWKHWLF HXUR�WR�-3<�86' H[�

FKDQJH UDWH FUHDWHG E\ 'DWDVWUHDP� 'RFXPHQWDWLRQ IRU WKH FRQVWUXFWLRQ RI

WKHLU V\QWKHWLF HXUR LV DYDLODEOH DW� ZZZ�GDWDVWUHDP�FRP� 7KH V\QWKHWLF

HXUR�86' H[FKDQJH UDWH LV FRQVWUXFWHG DV IROORZV� 7KH (08�LQ QDWLRQDO

FXUUHQFLHV DUH ZHLJKWHG E\ ���� QDWLRQDO *'3 OHYHOV DQG WKHQ H[SUHVVHG

LQ '(0 WHUPV XVLQJ WKH ELODWHUDO UDWHV VHW E\ WKH (8 �LPSOLFLWO\ WDNHQ DV

WKH EHVW DSSUR[LPDWLRQ WR WKH IL[HG ELODWHUDO UDWHV WKDW ZLOO SUHYDLO RQ 'H�

FHPEHU ��� ������ 7KH LQGLYLGXDO FRPSRQHQWV DUH HDFK FRQYHUWHG WR '(0

DW FXUUHQW H[FKDQJH UDWHV XVLQJ WKH 5HXWHUV &ORVLQJ 6SRW 5DWHV� )LQDOO\� E\

PXOWLSO\LQJ WKH VHULHV E\ WKH IL[HG '(0�HXUR UDWH� ZH KDYH D '(0�HXUR

H[FKDQJH UDWH WKDW UHIOHFWV WKH FKDQJLQJ UHODWLYH VWUHQJWKV RI WKH (08�LQ

FRXQWULHV RYHU WLPH DQG WKH SUHVXPHG IL[HG ORFDO WR HXUR ELODWHUDO UDWHV� %\

FRQYHUWLQJ WKH VHULHV XVLQJ WKH DSSURSULDWH 86'�'(0 UDWH� DOVR WDNHQ

IURP 5HXWHUV� ZH KDYH D V\QWKHWLF HXUR�86' UDWH� 7R FRQVWUXFW D FXUUHQF\

UHWXUQ� ZH WDNH WKH FKDQJH LQ WKH 86'�HXUR H[FKDQJH UDWH DQG DGG LW WR DQ

DSSURSULDWHO\ �DV DERYH� ZHLJKWHG DYHUDJH RI WKH (08�LQ FRXQWULHV· ORFDO

RQH�PRQWK UDWHV� DQG WKHQ FRQYHUW LW WR DQ H[FHVV UHWXUQ E\ WKH VXEWUDFWLQJ

WKH RQH�PRQWK ,EERWVRQ DQG $VVRFLDWHV 86 7UHDVXU\ ELOO UDWH� 7KH RQH�

PRQWK ORFDO UDWHV XVHG LQ WKH FRQVWUXFWLRQ RI WKH DSSURSULDWHO\ ZHLJKWHG

´HXURµ LQWHUHVW UDWH DUH�

• $XVWULD 7UHDVXU\ ELOO �,)6 ��&�

• %HOJLXP 7UHDVXU\ ELOO �,)6 ��&� ��������� DQG 'DWDVWUHDP /RQGRQ

HXUR�FXUUHQF\ ���������

• )LQODQG 7UHDVXU\ ELOO ��������� DQG +(/,%25 UDWH �����������

• )UDQFH /RPEDUG 2GLHU 	 &LH ��������� DQG 'DWDVWUHDP /RQGRQ

HXUR�FXUUHQF\ ���������

• *HUPDQ\ )UDQFH /RPEDUG 2GLHU 	 &LH ��������� DQG 'DWDVWUHDP

/RQGRQ HXUR�FXUUHQF\ ���������

• ,UHODQG 7UHDVXU\ ELOO �,)6 ��&� ��������� DQG 'DWDVWUHDP /RQGRQ

HXUR�FXUUHQF\ ���������

• ,WDO\ 7UHDVXU\ ELOO �,)6 ��&� ���������� DQG 'DWDVWUHDP /RQGRQ

HXUR�FXUUHQF\ ���������

• 1HWKHUODQGV /RPEDUG 2GLHU 	 &LH ��������� DQG 'DWDVWUHDP /RQ�

GRQ HXUR�FXUUHQF\ ���������

• 3RUWXJDO 7UHDVXU\ ELOO �,)6 ��&� ��������� DQG 'DWDVWUHDP /RQGRQ

HXUR�FXUUHQF\ ���������

• 6SDLQ 7UHDVXU\ ELOO �,)6 ��&�
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Factor Is the …
\HQUHW FXUUHQF\ UHWXUQ EDVHG RQ WKH -3<�86' H[FKDQJH UDWH IURP 5HXWHUV� $V

SUHYLRXVO\ QRWHG� WKH FKDQJH LQ WKH 86'�-3< H[FKDQJH UDWH LV DGGHG WR

WKH RQH�PRQWK HXUR�-3< LQWHUHVW UDWH �/RPEDUG 2GLHU 	 &LH ���������

DQG 'DWDVWUHDP /RQGRQ HXUR�FXUUHQF\ ����������� DQG WKHQ FRQYHUWHG WR

DQ H[FHVV UHWXUQ E\ WKH VXEWUDFWLQJ WKH RQH�PRQWK ,EERWVRQ DQG $VVRFLDWHV

86 7UHDVXU\ ELOO UDWH�

GJ�XL IDFWRU GHULYHG IURP D WLPH�VHULHV PRGHO DSSOLHG WR WKH ORJ GLIIHUHQFH RI WKH

*�� ZHLJKWHG &3,V� 7KH WLPH�VHULHV PRGHO LV D 9$5 RQ WKH *�� ZHLJKWHG

&3,V� WKH *� ZHLJKWHG UHDO ELOO UDWHV �*�57%�� DQG WKH ORJ FKDQJH LQ WKH

*�� ZHLJKWHG LQGXVWULDO SURGXFWLRQ LQGH[ �G*�,3� VSHFLILHG EHORZ� 7KH

UHVLGXDOV IURP WKH ILUVW HTXDWLRQ LQ WKLV HVWLPDWLRQ VWUXFWXUH DUH WDNHQ DV

XQDQWLFLSDWHG LQIODWLRQ �G*�8,�� 6RXUFH� 2(&'�

GJ�HOW UHVXOW RI SURMHFWLQJ WKH IRXU�\HDU� PRYLQJ DYHUDJH RI WKH *�� LQIODWLRQ RQ

WKH ODJJHG JOREDO LQIRUPDWLRQ YDULDEOHV VSHFLILHG EHORZ�

J�UWE IDFWRU FDOFXODWHG E\ DJJUHJDWLQJ LQGLYLGXDO FRXQWULHV· VKRUW�WHUP LQWHUHVW

UDWHV �VDPH DV WKRVH LQ FRXQWU\�VSHFLILF LQIRUPDWLRQ YDULDEOHV³ZHLJKWHG

E\ XVLQJ FRXQWULHV· SUHYLRXV TXDUWHUV VKDUH LQ *�� *'3� WKHQ VXEWUDFW WKH

*�� LQIODWLRQ UDWH WR JHW D UHDO UDWH�� 7KHVH LQWHUHVW UDWHV DUH XVHG� &DQDGD

���GD\ 7UHDVXU\ ELOO �,)6 ��&�� )UDQFH ���GD\ ELOO �,)6 ��&�� *HUPDQ\ ���

GD\ ELOO �,)6 ��&�� ,WDO\ ����GD\ ELOO �,)6 ��%�� -DSDQ FRPPHUFLDO SDSHU

IURP ��������� �,)6 ��%� DQG WKH *HQVDNL UDWH IURP ��������� �,)6

*%'�0�� WKH 8. ���GD\ ELOO �,)6 ��&�� DQG WKH 86 ���GD\ ELOO �,)6 ��&��

GRLO ORJ FKDQJH LQ WKH SULFH �86'� SHU EDUUHO DW WKH ZHOO KHDG� IURP 'DWDVWUHDP�

GJ�LS ORJ GLIIHUHQFH LQ WKH *�� DJJUHJDWH LQGXVWULDO SURGXFWLRQ LQGH[� 6RXUFH�

2(&'�

ZUSEUHW UHWXUQ IURP D SRUWIROLR ORQJ LQ WKH ILUVW IUDFWLOH �ORZ E�P DVVHWV� DQG VKRUW

LQ WKH WKLUG IUDFWLOH �KLJK E�P DVVHWV� IURP )DPD IRU WKH ������� SHULRG

DQG XSGDWHG XVLQJ )$&76(7 IRU WKH ������� SHULRG�

%��� *OREDO LQVWUXPHQWV

Instrument Is the …
OWHG ODJJHG VSUHDG EHWZHHQ WKH HXUR�86' DQG 7UHDVXU\ \LHOG XVHG LQ WKH

FRQVWUXFWLRQ RI G7(' DERYH�

OWHUP ODJJHG VSUHDG �VORSH RI WKH WHUP VWUXFWXUH� EHWZHHQ WKH 86 ���\HDU

7UHDVXU\ ERQG \LHOG DQG WKH ���GD\�ELOO \LHOG� 6RXUFH� )5('�

WE� 86 7UHDVXU\ ELOO RQH�PRQWK \LHOG� 7KLV YDULDEOH LV QRW ODJJHG EHFDXVH

WKH QRPLQDO RQH�PRQWK \LHOG LV NQRZQ DW WKH HQG RI WKH SUHYLRXV

PRQWK�

OZUGLY\ ODJJHG GLYLGHQG \LHOG RQ WKH 06&, ZRUOG LQGH[� 7KH QXPHUDWRU LV D

���PRQWK PRYLQJ VXP RI WKH GLYLGHQGV� DQG WKH GHQRPLQDWRU LV WKH

FXUUHQW LQGH[ OHYHO�

OZUSE ODJJHG SULFH�WR�ERRN UDWLR RQ WKH 06&, ZRUOG LQGH[�

OGHOWE� ODJJHG GLIIHUHQFH EHWZHHQ WKH WKUHH�PRQWK 7�ELOO UDWH� 6RXUFH� )5('�
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%��� /RFDO LQVWUXPHQWV �FRXQWU\ VSHFLILF�

Instrument Is the …
OGLY\ ODJJHG ORFDO 06&, GLYLGHQG \LHOG� 7KH QXPHUDWRU LV D ���PRQWK

PRYLQJ VXP RI WKH GLYLGHQGV� DQG WKH GHQRPLQDWRU LV WKH FXUUHQW

LQGH[ OHYHO�

OVKRUW ODJJHG ORFDO VKRUW LQWHUHVW UDWH� 7KH VKRUW�WHUP LQWHUHVW UDWHV IRU WKH

YDULRXV FRXQWULHV DUH OLVWHG WRJHWKHU ZLWK WKHLU VHULHV FRGHV IURP ,)6�

7KHVH DUH�

• $XVWUDOLD ���ZHHN 7�ELOO �,)6 ��&�

• $XVWULD PRQH\ PDUNHW UDWH �,)6 ��%�

• %HOJLXP ��PRQWK ELOO �,)6 ��&�

• &DQDGD ��PRQWK ELOO �,)6 ��&�

• 'HQPDUN FDOO PRQH\ UDWH �,)6 ��%�

• )UDQFH ��PRQWK LQWHUEDQN �,)6 ��%�

• *HUPDQ\ )UDQNIXUW ���GD\ UDWH �,)6 ��%�

• +RQJ .RQJ� QR GDWD� 86 ��PRQWK ELOO XVHG

• ,WDO\ ��PRQWK ELOO �,)6 ��&�

• -DSDQ FRPPHUFLDO SDSHU IURP ��������� �,)6 ��%� DQG WKH

*HQVDNL UDWH IURP ��������� �,)6 *%'�0�

• 1HWKHUODQGV FDOO PRQH\ UDWH ��������� �,)6 ��%� DQG ��PRQWK

ELOO ��������� �,)6 ��&�

• 1RUZD\ FDOO PRQH\ UDWH �,)6 ��%�

• 6LQJDSRUH� QR GDWD� 86 ��PRQWK ELOO XVHG

• 6SDLQ FDOO PRQH\ UDWH �,)6 ��%�

• 6ZHGHQ ��PRQWK ELOO �,)6 ��&�

• 6ZLW]HUODQG FDOO PRQH\ UDWH �,)6 ��%�

• 8. ��PRQWK ELOO �,)6 ��&�

• 86 ��PRQWK ELOO �,)6 ��&�
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Instrument Is the …
OWHUPORF ODJJHG ORFDO WHUP SUHPLXP� WKH GLIIHUHQFH EHWZHHQ WKH ORQJ�WHUP

LQWHUHVW UDWHV DQG WKH DERYH VKRUW�WHUP LQWHUHVW UDWHV� 7KHVH DUH�

• $XVWUDOLD ���\HDU 7UHDVXU\ ERQG �,)6 ���

• $XVWULD JRYHUQPHQW ERQG �,)6 ���

• %HOJLXP JRYHUQPHQW ERQG �,)6 ���

• &DQDGD JRYHUQPHQW ERQG �,)6 ���

• 'HQPDUN JRYHUQPHQW ERQG �,)6 ���

• )UDQFH JRYHUQPHQW ERQG �,)6 ���

• *HUPDQ\ JRYHUQPHQW ERQG �,)6 ���

• +RQJ .RQJ� QR GDWD� 86 7UHDVXU\ ERQG XVHG

• ,WDO\ JRYHUQPHQW ERQG �,)6 ���

• -DSDQ JRYHUQPHQW ERQG �,)6 ���

• 1HWKHUODQGV JRYHUQPHQW ERQG �,)6 ���

• 1RUZD\ FDOO PRQH\ UDWH �,)6 ���

• 6LQJDSRUH� QR GDWD� 86 7UHDVXU\ ERQG XVHG

• 6SDLQ JRYHUQPHQW ERQG �,)6 ���

• 6ZHGHQ JRYHUQPHQW ERQG �,)6 ���

• 6ZLW]HUODQG JRYHUQPHQW ERQG �,)6 ��%�

• 8. JRYHUQPHQW ERQG �,)6 ���

• 86 7UHDVXU\ ERQG �,)6 ���

%��� (XUR FRQVWUXFWLRQ

'$7$675($0 XVHV WKLV IRUPXOD IRU WKH HXUR�

'(0�HXUR  �������
�������
'(0�$8676&+ � ������
�������
'(0�%(/*/8; �

������
�������
'(0�),10$5. � ������
�������
'(0�)5(1)5$

�������
��������
'(0�,3817(5�������
�������
'(0�,7$/,5(

�������
�������
'(0�1/*�������
�������
'(0�3257(6&

�������
��������
'(0�63$13(6 � �������
�������

)RU HDFK FXUUHQF\ LWHP� WKH ILUVW ILJXUH LV WKH ���� *'3 (08�LQ
FRXQWU\ ZHLJKWLQJ �SHUFHQWDJH RI *'3 WR WRWDO (08�LQ *'3�� L�H��
������ LV WKH *'3 ZHLJKWLQJ RI $XVWULD� ������ LV WKH ZHLJKWLQJ RI
)UDQFH� DQG ������ LV WKH ZHLJKWLQJ RI *HUPDQ\� 7KH VHFRQG IDFWRU LV
WKH IL[HG H[FKDQJH UDWH WR '(0 �� L�H�� ������� $XVWULDQ VKLOOLQJV DQG
������� )UHQFK IUDQFV� 7KLV IRUPXOD JLYHV '(0 WR RQH HXUR� ,W LV
LPSRUWDQW WR XQGHUVWDQG KRZ WKH\ GR WKLV� 7KH\ WDNH WKH H[FKDQJH
UDWHV IRU HDFK RI WKHVH FRXQWULHV WR WKH (&8 IRU 0D\ �� ���� �LQVWHDG
RI -DQ �� ������ LPDJLQLQJ WKDW WKH PRQHWDU\ XQLRQ WRRN SODFH RQ WKDW
GD\ ZLWK WKRVH UDWHV DV WKH RIILFLDO�DQQRXQFHG UDWHV� 7KHVH IL[HG
FURVV�UDWHV� WKH VHFRQG ZHLJKWLQJ IDFWRU DERYH� DUH FRPSXWHG IURP
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WKH FXUUHQF\ WR (&8 IRU 0D\ �� IRU H[DPSOH� WKH '(0 WR HXUR LV

������� DQG WKH $8676&+ WR HXUR LV �������� VR WKH LPDJLQHG

¶IL[HG· FURVV�UDWH LV WKH ������� XVHG DERYH� 7KH LGHD LV WKDW EHFDXVH

RQH (&8 ZLOO EHFRPH RQH HXUR RQ -DQXDU\ �� ����� WKRVH UDWHV DUH

WKH EHVW JXHVV DV WR ZKDW WKH RIILFLDO FRQYHUVLRQ UDWHV ZLOO EH� )LQDOO\�

WKH UDWHV VXFK DV '(0�$8676&+ DUH WKH DFWXDO KLVWRULFDO H[FKDQJH

UDWHV EHWZHHQ WKHVH WZR FRXQWULHV IRU WKH WLPH SHULRG RI LQWHUHVW�

5HIHUHQFHV

$GOHU� 0� DQG %� 'XPDV ������� ,QWHUQDWLRQDO 3RUWIROLR 6HOHFWLRQ DQG &RUSRUDWLRQ

)LQDQFH� $ 6\QWKHVLV� -RXUQDO RI )LQDQFH ��� ��������

$UVKDQDSDOOL� %�� &RJJLQ 7� '� DQG -� 'RXNDV ������� 0XOWLIDFWRU $VVHW 3ULFLQJ

$QDO\VLV RI ,QWHUQDWLRQDO 9DOXH ,QYHVWPHQW 6WUDWHJLHV� -RXUQDO RI 3RUWIROLR

0DQDJHPHQW ��� ������

%HUN� -� ������� $ &ULWLTXH RI 6L]H 5HODWHG $QRPDOLHV� 5HYLHZ RI )LQDQFLDO 6WXGLHV

�� ��������

&KDQ� /�� +DPDR <� DQG -� /DNRQLVKRN ������� )XQGDPHQWDOV DQG 6WRFN 5HWXUQV LQ

-DSDQ� -RXUQDO RI )LQDQFH ��� ����������

'DYLV� -� /� ������� 7KH &URVV�6HFWLRQ RI 5HDOL]HG 6WRFN 5HWXUQV� 7KH 3UH�

&203867$7 (YLGHQFH� -RXUQDO RI )LQDQFH ��� ����������

'DYLV� -� /�� )DPD (� )� DQG .� 5� )UHQFK ������� &KDUDFWHULVWLFV� &RYDULDQFHV DQG

$YHUDJH 5HWXUQV� ���������� 8QSXEOLVKHG ZRUNLQJ SDSHU� 8QLYHUVLW\ RI

&KLFDJR� &KLFDJR� ,/�

'H 6DQWLV� *�� *HUDUG� %� DQG 3� +LOOLRQ ������� 7KH 5HOHYDQFH RI &XUUHQF\ 5LVN LQ

WKH (08� �WKLV YROXPH��

'XPDV� %� ������� $ 7HVW RI WKH ,QWHUQDWLRQDO &$30 8VLQJ %XVLQHVV &\FOHV ,QGL�

FDWRUV DV ,QVWUXPHQWDO 9DULDEOHV� LQ� -� )UDQNHO �HG��� 7KH ,QWHUQDWLRQDOL]D�

WLRQ RI (TXLW\ 0DUNHWV �8QLYHUVLW\ RI &KLFDJR 3UHVV� &KLFDJR� ,/� ������

'XPDV� %� DQG %� 6ROQLN ������� 7KH :RUOG 3ULFH RI )RUHLJQ ([FKDQJH 5DWH 5LVN�

-RXUQDO RI )LQDQFH ��� �������

)DPD� (� )� DQG .� 5� )UHQFK ������� 7KH &URVV�6HFWLRQ RI ([SHFWHG 6WRFN 5H�

WXUQV� -RXUQDO RI )LQDQFH ��� ��������

)DPD� (� )� DQG .� 5� )UHQFK ������� &RPPRQ 5LVN )DFWRUV LQ WKH 5HWXUQV RQ

6WRFNV DQG %RQGV� -RXUQDO RI )LQDQFLDO (FRQRPLFV ��� �����

)DPD� (� )� DQG .� 5� )UHQFK ������� 6L]H DQG %RRN�WR�0DUNHW )DFWRUV LQ (DUQ�

LQJV DQG 5HWXUQV� -RXUQDO RI )LQDQFH ��� ��������

)DPD� (� )� DQG .� 5� )UHQFK ������� 0XOWLIDFWRU ([SODQDWLRQV RI $VVHW 3ULFLQJ

$QRPDOLHV� -RXUQDO RI )LQDQFH ��� ������
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)DPD� (� )� DQG .� 5� )UHQFK ������� 9DOXH YHUVXV *URZWK� 7KH ,QWHUQDWLRQDO

(YLGHQFH� -RXUQDO RI )LQDQFH� )RUWKFRPLQJ�

)HUVRQ� :� (� ������� &KDQJHV LQ ([SHFWHG 5HWXUQV� 5LVN DQG WKH /HYHO RI ,QWHUHVW

5DWHV� -RXUQDO RI )LQDQFH ��� ����������

)HUVRQ� :� (� ������� 7KHRU\ DQG (PSLULFDO 7HVWLQJ RI $VVHW 3ULFLQJ 0RGHOV� LQ�

5� $� -DUURZ� =LHPED :� 7� DQG 9� 0DNVLPRYLF �HGV�� 7KH )LQDQFH +DQG�

ERRN �1RUWK +ROODQG��

)HUVRQ� :� (� DQG &� 5� +DUYH\ ������� 7KH 5LVN DQG 3UHGLFWDELOLW\ RI ,QWHUQD�

WLRQDO (TXLW\ 5HWXUQV� 5HYLHZ RI )LQDQFLDO 6WXGLHV �� ��������

)HUVRQ� :� (� DQG &� 5� +DUYH\ �����D�� 6RXUFHV RI 5LVN DQG ([SHFWHG 5HWXUQV LQ

*OREDO (TXLW\ 0DUNHWV� -RXUQDO RI %DQNLQJ DQG )LQDQFH ��� ��������

)HUVRQ� :� (� DQG &� 5� +DUYH\ �����E�� $Q ([SORUDWRU\ ,QYHVWLJDWLRQ RI WKH

)XQGDPHQWDO 'HWHUPLQDQWV RI 1DWLRQDO (TXLW\ 0DUNHW 5HWXUQV� LQ� -�

)UDQNHO �HG��� 7KH ,QWHUQDWLRQDOL]DWLRQ RI (TXLW\ 0DUNHWV �8QLYHUVLW\ RI

&KLFDJR 3UHVV� &KLFDJR� ,/� �������

)HUVRQ� :� (� DQG &� 5� +DUYH\ ������� 7KH )XQGDPHQWDO 'HWHUPLQDQWV RI 1D�

WLRQDO (TXLW\ 0DUNHW 5HWXUQV� $ 3HUVSHFWLYH RQ &RXQWU\ 5LVN LQ $VVHW

3ULFLQJ� -RXUQDO RI %DQNLQJ DQG )LQDQFH ��� ����������

)HUVRQ� :� (� DQG &� 5� +DUYH\ ������� &RQGLWLRQLQJ 9DULDEOHV DQG WKH &URVV�

6HFWLRQ RI 6WRFN 5HWXUQV� -RXUQDO RI )LQDQFH� )RUWKFRPLQJ�

)HUVRQ� :� (�� 6DUNLVVLDQ� 6� DQG 7� 6LPLQ �����D�� 7KH $OSKD )DFWRU $VVHW 3ULFLQJ

0RGHO� $ 3DUDEOH� -RXUQDO RI )LQDQFLDO 0DUNHWV �� ������

)HUVRQ� :� (�� 6DUNLVVLDQ 6� DQG 7� 6LPLQ �����E�� 6SXULRXV 5HJUHVVLRQV LQ )LQDQ�

FLDO (FRQRPLFV" :RUNLQJ 3DSHU� 8QLYHUVLW\ RI :DVKLQJWRQ�

&DSDXO� &DUOR�� 5RZOH\� ,DQ� DQG :LOOLDP 6KDUSH ������ ,QWHUQDWLRQDO YDOXH DQG

JURZWK VWRFN UHWXUQV� )LQDQFLDO $QDO\VWV -RXUQDO� -DQ��)HE� ����� ������

*ULIILQ� -� ������� $UH WKH )DPD DQG )UHQFK )DFWRUV *OREDO RU &RXQWU\ 6SHFLILF"

:RUNLQJ 3DSHU� $UL]RQD 6WDWH 8QLYHUVLW\�

+DQVHQ� /� 3� ������� /DUJH 6DPSOH 3URSHUWLHV RI *HQHUDOL]HG 0HWKRG RI 0R�

PHQWV (VWLPDWRUV� (FRQRPHWULFD ��� ����������

+DZDZLQL� *� DQG '� .HLP ������� 7KH &URVV�6HFWLRQ RI &RPPRQ 6WRFN 5HWXUQV�

$ 5HYLHZ RI WKH (YLGHQFH DQG 6RPH 1HZ )LQGLQJV� ,16($' :RUNLQJ

3DSHUV ������),1�

.RWKDUL� 6� 3� DQG -� 6KDQNHQ ������� %RRN�WR�0DUNHW� 'LYLGHQG <LHOGV DQG ([�

SHFWHG 0DUNHW 5HWXUQV� $ 7LPH�6HULHV $QDO\VLV� -RXUQDO RI )LQDQFLDO (FR�

QRPLFV ��� ��������

/DNRQLVKRN� -� 6KOHLIHU� $� DQG 5� :� 9LVKQ\ ������� &RQWUDULDQ ,QYHVWPHQW� ([�

WUDSRODWLRQ DQG 5LVN� -RXUQDO RI )LQDQFH ��� ����������



(&2120,&� ),1$1&,$/� 	 )81'$0(17$/ */2%$/ 5,6.� )HUVRQ 	 +DUYH\

��

/LQWQHU� -� ������� 7KH 9DOXDWLRQ RI 5LVN $VVHWV DQG WKH 6HOHFWLRQ RI 5LVN\ ,QYHVW�

PHQWV LQ 6WRFN 3RUWIROLRV DQG &DSLWDO %XGJHWV� 5HYLHZ RI (FRQRPLFV DQG

6WDWLVWLFV ��� ������

/RPEDUG� 2GLHU� DQG &LH ������� ,QWURGXFWLRQ WR WKH %RQG ,QGLFHV RI /RPEDUG�

2GLHU 	 &LH� *HQHYD� 6ZLW]HUODQG�

3RQWLII� -� DQG /� '� 6FKDOO ������� %RRN�WR�0DUNHW 5DWLRV DV 3UHGLFWRUV RI 0DUNHW

5HWXUQV� -RXUQDO RI )LQDQFLDO (FRQRPLFV ��� ��������

6KDQNHQ� -� ������� ,QWHUWHPSRUDO $VVHW 3ULFLQJ� $Q (PSLULFDO ,QYHVWLJDWLRQ� -RXU�

QDO RI (FRQRPHWULFV ��� �������

6KDUSH� :� ������� &DSLWDO $VVHW 3ULFHV� $ 7KHRU\ RI 0DUNHW (TXLOLEULXP 8QGHU

&RQGLWLRQV RI 5LVN� -RXUQDO RI )LQDQFH ��� ��������


