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ABSTRACT

We study the interrelationship between capital flows, returns, dividend yields and world

interest rates in 20 emerging markets. We use a vector autoregression on these variables to measure

the degree to which lower interest rates contribute to increased capital flows and the degree to which

shocks in flows impact the cost of capital among other dynamic relations. We precede the VAR

analysis by a detailed examination of endogenous break points in capital flows and the other variables.

These structural breaks are traced to the liberalization of emerging equity markets which would

invalidate the VAR results over the full sample. We also attempt to characterize the transition

dynamics of capital flows, returns and dividend yields in various countries across the break points.
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�� ,QWURGXFWLRQ

:LWK D QXPEHU RI UHFHQW FULVHV LQ HPHUJLQJ PDUNHWV� WKH UROH RI IRUHLJQ FDSLWDO LQ GH�

YHORSLQJ FRXQWULHV LV XQGHU LQWHQVH VFUXWLQ\ RQFH DJDLQ� 2QH FRXQWU\� 0DOD\VLD� LPSRVHG

FDSLWDO FRQWUROV RQ 2FWREHU �� ����� LQ DQ HoRUW WR WKZDUW WKH SHUFHLYHG GHVWDELOL]LQJ DF�

WLRQV RI IRUHLJQ VSHFXODWRUV� $IWHU D GHFDGH RI FDSLWDO PDUNHW OLEHUDOL]DWLRQV DQG LQFUHDVHG

SRUWIROLR qRZV LQWR GHYHORSLQJ FRXQWULHV� WKLV SURFHVV PD\ QRZ EH VWDOOHG RU HYHQ UHYHUVHG�

7KH JRDO RI WKLV SDSHU LV WR H[SORUH WKH G\QDPLFV� FDXVHV DQG FRQVHTXHQFHV RI FDSLWDO qRZV

LQ �� HPHUJLQJ PDUNHWV RYHU WKH ODVW �� \HDUV� ,PSRUWDQWO\� ZH H[SOLFLWO\ LQYHVWLJDWH WKH

UROH RI WKH UHFHQW pQDQFLDO OLEHUDOL]DWLRQ SURFHVV LQ WKHVH G\QDPLFV�

2XU ZRUN LV UHODWHG WR WZR OLWHUDWXUHV� )LUVW� WKHUH LV D JURZLQJ ERG\ RI UHVHDUFK WKDW

VWXGLHV WKH MRLQW G\QDPLFV RI FDSLWDO qRZV DQG HTXLW\ UHWXUQV >VHH IRU H[DPSOH� :DUWKHU

������� &KRH� .KR DQG 6WXO] ������� )URRW� 2
&RQQHOO DQG 6HDVKROHV ������� &ODUN DQG

%HUNR ������� (GHOHQ DQG :DUQHU ������ DQG 6WXO] ������@� 7KH pUVW K\SRWKHVLV RI LQWHUHVW

LV ZKHWKHU IRUHLJQ LQYHVWRUV DUH ?UHWXUQ FKDVHUV�� LQ WKH WHUPV RI %RKQ DQG 7HVDU �������

WKDW LV� DUH qRZV FDXVHG E\ FKDQJHV LQ H[SHFWHG UHWXUQV" $ UHODWHG K\SRWKHVLV LV WKDW

LQWHUQDWLRQDO LQYHVWRUV DUH PRPHQWXP LQYHVWRUV� OHDGLQJ WR D SRVLWLYH UHODWLRQ EHWZHHQ

SDVW UHWXUQV DQG qRZV� 7KH VHFRQG VHW RI K\SRWKHVHV IRFXVHV RQ WKH HoHFW RI qRZV RQ

UHWXUQV� %RWK )URRW HW DO� �IRFXVLQJ RQ �� HPHUJLQJ PDUNHWV� DQG &ODUN DQG %HUNR

�IRFXVLQJ RQ 0H[LFR� pQG WKDW LQFUHDVHV LQ FDSLWDO qRZV UDLVH VWRFN PDUNHW SULFHV� EXW

WKH VWXGLHV GLVDJUHH RQ ZKHWKHU WKH HoHFW LV WHPSRUDU\ RU SHUPDQHQW� ,I WKH LQFUHDVH LQ

SULFHV LV WHPSRUDU\� LW PD\ EH MXVW D UHqHFWLRQ RI ?SULFH SUHVVXUH�� ZKLFK KDV DOVR EHHQ

GRFXPHQWHG IRU PXWXDO IXQG qRZV DQG VWRFN LQGLFHV >:DUWKHU ������ DQG 6KOHLIHU ������@�

,I WKH SULFH LQFUHDVH LV SHUPDQHQW� LW PD\ UHqHFW D ORQJ�ODVWLQJ GHFUHDVH LQ WKH FRVW RI HTXLW\

FDSLWDO DVVRFLDWHG ZLWK WKH ULVN VKDULQJ EHQHpWV RI FDSLWDO PDUNHW RSHQLQJV LQ HPHUJLQJ

PDUNHWV�

2XU ZRUN LV DOVR UHODWHG WR D VHFRQG OLWHUDWXUH RQ FDSLWDO PDUNHW OLEHUDOL]DWLRQV DQG

WKH LQWHJUDWLRQ SURFHVV LQ HPHUJLQJ PDUNHWV >VHH %DUWROLQL DQG 'UD]HQ ������� %HNDHUW DQG

+DUYH\ ������ ����D�E�� +HQU\ �����D�E� DQG .LP DQG 6LQJDO ������@� 'XULQJ WKH VDPSOH

SHULRG� PDQ\ HPHUJLQJ PDUNHWV UHPRYHG FDSLWDO FRQWUROV� ZKLFK RIWHQ ZHQW KDQG LQ KDQG

ZLWK RWKHU UHIRUPV LQ WKH GRPHVWLF pQDQFLDO V\VWHP� WUDGH OLEHUDOL]DWLRQ� PDFUR�HFRQRPLF

VWDELOL]DWLRQ SURJUDPV �HVSHFLDOO\ LQ /DWLQ�$PHULFD� DQG ODUJH VFDOH SULYDWL]DWLRQV >VHH

%HNDHUW DQG +DUYH\ �����E� IRU GHWDLOHG WLPH OLQHV RQ LPSRUWDQW VWUXFWXUDO FKDQJHV LQ

HPHUJLQJ FRXQWULHV@� 7KHVH VWUXFWXUDO FKDQJHV FRPSOLFDWH DQ\ HPSLULFDO DQDO\VLV RI HPHUJ�

LQJ PDUNHWV GXULQJ WKLV SHULRG� VLQFH WKH\ FRXOG FDXVH SHUPDQHQW RU DW OHDVW ORQJ�ODVWLQJ
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FKDQJHV LQ WKH GDWD� JHQHUDWLQJ SURFHVVHV� ,Q %HNDHUW� +DUYH\ DQG /XPVGDLQH �������

ZH XVH WKH VWUXFWXUDO EUHDN PHWKRGRORJ\ RI %DL� /XPVGDLQH� DQG 6WRFN �KHUHDIWHU %/6�

������ WR ?GDWH� ZKHQ PDUNHW LQWHJUDWLRQ RFFXUUHG DQG GRFXPHQW VWUXFWXUDO FKDQJHV LQ D

QXPEHU RI pQDQFLDO DQG HFRQRPLF WLPH�VHULHV��

7KH PDLQ WRRO RI DQDO\VLV LQ WKLV SDSHU LV D YHFWRU�DXWRUHJUHVVLYH �9$5� IUDPHZRUN

DV LQ )URRW HW DO� ������� EXW ZLWK D QXPEHU RI GLoHUHQFHV� )LUVW� ZH DGG WZR YDULDEOHV WR

WKH ELYDULDWH VHW�XS RI UHWXUQV DQG HTXLW\ qRZV LQ )URRW HW DO�� WKH ZRUOG LQWHUHVW UDWH DQG

GLYLGHQG \LHOGV� 7KH ORZ OHYHO RI 8�6� LQWHUHVW UDWHV KDV RIWHQ EHHQ FLWHG DV RQH RI WKH PDMRU

UHDVRQV IRU LQFUHDVHG FDSLWDO qRZV WR HPHUJLQJ PDUNHWV LQ ���� >VHH :RUOG %DQN ������

DV ZHOO DV &DOYR� /HLGHUPDQ DQG 5HLQKDUW ������ ����� DQG )HUQDQGH]�$ULDV� ������@ DQG

RXU IUDPHZRUN ZLOO DOORZ XV WR WUDFH RXW WKH HoHFWV RI DQ XQH[SHFWHG UHGXFWLRQ LQ ZRUOG

LQWHUHVW UDWHV RQ FDSLWDO qRZV WR HPHUJLQJ PDUNHWV� :H DUH XOWLPDWHO\ LQWHUHVWHG LQ WKH

HoHFWV RI VWUXFWXUDO UHIRUPV LQ HPHUJLQJ PDUNHWV RQ ORFDO UHWXUQV DQG SDUWLFXODUO\� RQ WKH

ORFDO FRVW RI FDSLWDO� 7KH LQFOXVLRQ RI WKH ZRUOG LQWHUHVW UDWH KHOSV LQ WKDW HQGHDYRU LQ WKDW

LW UHPRYHV WKH HoHFW RI H[RJHQRXV JOREDO GHWHUPLQDQWV RI FDSLWDO qRZV� :H DGG GLYLGHQG

\LHOGV WR WKH 9$5 DV RXU FRVW RI FDSLWDO PHDVXUH� VLQFH WKH\ FDSWXUH SRWHQWLDO SHUPDQHQW

SULFH HoHFWV LQGXFHG E\ LQFUHDVHG IRUHLJQ FDSLWDO DIWHU OLEHUDOL]DWLRQV EHWWHU WKDQ DYHUDJH

UHWXUQV >VHH %HNDHUW DQG +DUYH\ �����D�@�

6HFRQG� ZH SUHFHGH RXU 9$5 DQDO\VLV ZLWK D GHWDLOHG HQGRJHQRXV EUHDN SRLQW DQDO\VLV

RI RXU WKUHH PDLQ WLPH VHULHV �QHW HTXLW\ qRZV DV D SURSRUWLRQ RI ORFDO PDUNHW FDSLWDOL]DWLRQ�

ORJ UHWXUQV DQG WKH ORJ GLYLGHQG \LHOG� XVLQJ WKH QRYHO WHFKQLTXHV LQ %/6 ������ DQG %DL

DQG 3HUURQ �����D�E�� 7KLV DQDO\VLV KHOSV SLQ GRZQ D UHOHYDQW WLPH�SHULRG RYHU ZKLFK WR

FRQGXFW WKH 9$5 DQDO\VLV EXW LV DOVR LQWHUHVWLQJ LQ LWV RZQ ULJKW� )RU H[DPSOH� ZH VWXG\

WKH WUDQVLWLRQ G\QDPLFV RI VRPH RI RXU YDULDEOHV DURXQG WKH EUHDN SRLQWV� 6XFK DQDO\VLV

LV SDUWLFXODUO\ LPSRUWDQW JLYHQ WKDW UHFHQW HYHQWV LQ 6RXWK�(DVW $VLD LQGLFDWH WKDW WKH

LQWHJUDWLRQ SURFHVV PD\ QRZ EH KDOWHG DQG UHYHUVHG� 6WXG\LQJ FDSLWDO qRZ G\QDPLFV DQG

WKHLU LPSDFW RQ WKH ORFDO PDUNHW PD\ WKHUHIRUH \LHOG SUHGLFWLRQV IRU WKH OLNHO\ HoHFWV RI

WKH UHFHQW UH�LPSRVLWLRQ RI FDSLWDO FRQWUROV LQ VRPH FRXQWULHV� $OVR� LI FDSLWDO PDUNHW

OLEHUDOL]DWLRQV LQGXFH RQH�WLPH SRUWIROLR UHEDODQFLQJ RQ WKH SDUW RI JOREDO LQYHVWRUV� RQH

PD\ H[SHFW QHW qRZV WR LQFUHDVH VXEVWDQWLDOO\ DIWHU D OLEHUDOL]DWLRQ DQG WKHQ WR GHFUHDVH

DJDLQ >VHH %DFKHWWD DQG YDQ :LQFRRS ������ IRU D IRUPDO PRGHO JHQHUDWLQJ VXFK G\QDPLFV@�

7KH %DL�3HUURQ VWDWLVWLFV ORRN IRU PXOWLSOH EUHDNV LQ D WLPH VHULHV DQG PD\ XQFRYHU VXFK

� .DZDNDWVX DQG 0RUH\ ������ DOVR XVH HQGRJHQRXV EUHDN SRLQW WHFKQLTXHV WR GDWH

VWRFN PDUNHW RSHQLQJV DQG H[DPLQH VWRFN PDUNHW HrFLHQF\ EHIRUH DQG DIWHU WKH RSHQLQJ�
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G\QDPLFV� :H DOVR WHVW WKLV SUHGLFWLRQ GLUHFWO\�

7KLUG� DOWKRXJK HTXLW\ qRZV DUH RXU PDLQ IRFXV� ZH DOVR LQYHVWLJDWH KRZ WKH\ UHODWH

WR ERQG qRZV� )RU H[DPSOH� LQFUHDVHG HTXLW\ qRZV PD\ VXEVWLWXWH IRU GHFUHDVHG ERQG

qRZV RU ERWK PD\ LQFUHDVH VLPXOWDQHRXVO\ DV D UHVXOW RI D JHQHUDO pQDQFLDO OLEHUDOL]DWLRQ

SDFNDJH�

:H pQG WKDW HTXLW\ FDSLWDO qRZV LQFUHDVH DIWHU OLEHUDOL]DWLRQ EXW OHYHO RXW WKUHH \HDUV

DIWHU WKHLU OLEHUDOL]DWLRQ� 7KLV SURYLGHV HYLGHQFH WKDW IRUHLJQ LQYHVWRUV UHEDODQFH WKHLU

SRUWIROLRV WRZDUGV WKH QHZO\ DYDLODEOH HPHUJLQJ PDUNHW DVVHWV� 2XU DQDO\VLV RI WKH WUDQVL�

WLRQ G\QDPLFV VXJJHVWV WKDW WKH PRYHPHQW RI HTXLW\ FDSLWDO LV PXFK IDVWHU ZKHQ LW OHDYHV

WKDQ ZKHQ LW HQWHUV� ,Q JHQHUDO� ZH pQG VKDUSO\ GLoHUHQW UHVXOWV LI RXU PRGHOV DUH HVWL�

PDWHG RYHU WKH HQWLUH VDPSOH ^ ZKLFK LJQRUHV D IXQGDPHQWDO QRQVWDWLRQDULW\ LQ WKH GDWD ^

YHUVXV D SRVW�EUHDN �OLEHUDOL]DWLRQ� VDPSOH� 2QH RI RXU PDLQ pQGLQJV LV WKDW XQH[SHFWHG

HTXLW\ qRZV DUH LQGHHG DVVRFLDWHG ZLWK VWURQJ VKRUW�OLYHG LQFUHDVHV LQ UHWXUQV� +RZHYHU�

ZH DOVR pQG WKDW WKH\ OHDG WR SHUPDQHQW UHGXFWLRQV LQ GLYLGHQG \LHOGV� VXJJHVWLQJ WKDW

DGGLWLRQDO qRZV UHGXFH WKH FRVW RI FDSLWDO DQG WKDW WKH DFWXDO UHWXUQ HoHFW LV QRW D SXUH

SULFH SUHVVXUH HoHFW�

7KH SDSHU LV RUJDQL]HG DV IROORZV� 7KH VHFRQG VHFWLRQ SUHVHQWV WKH YHFWRU DXWRUH�

JUHVVLYH HPSLULFDO PRGHO WKDW ZH XVH WR LQWHUSUHW WKH UHODWLRQ EHWZHHQ H[SHFWHG UHWXUQV�

GLYLGHQG \LHOGV DQG FDSLWDO qRZV� 7KH WKLUG VHFWLRQ H[SORUHV WKH PHWKRGV WKDW ZH XVH WR

HVWDEOLVK VWUXFWXUDO EUHDNV LQ WKH WLPH�VHULHV RI LQWHUHVW� 7KH IRXUWK VHFWLRQ GHVFULEHV WKH

GDWD� 7KH UHVXOWV DUH SUHVHQWHG LQ WKH pIWK DQG VL[WK VHFWLRQV� 7KH pQDO VHFWLRQ RoHUV

VRPH FRQFOXGLQJ UHPDUNV�

�� 7KH HFRQRPHWULF IUDPHZRUN

��� 7KH EDVLF 9$5 qRZV PRGHO

����� 9DULDEOHV DQG K\SRWKHVHV

%RWK RXU DQDO\VHV RI EUHDNV LQ WKH GDWD DQG RXU HPSLULFDO K\SRWKHVHV WHVWV DUH PRVWO\

FRQGXFWHG LQ WKH FRQWH[W RI YHFWRU DXWRUHJUHVVLRQV �9$5V�� 7KH UHDVRQ IRU XVLQJ WKH

9$5 IUDPHZRUN LV WKDW WKHUH LV FXUUHQWO\ QR ZHOO�DFFHSWHG PRGHO RI WUDQVLWLRQ G\QDP�

LFV� :KHUHDV LQ WKH EUHDN DQDO\VLV WKHVH 9$5V DUH UHGXFHG�IRUP UHSUHVHQWDWLRQV RI DQ

XQVSHFLpHG VWUXFWXUDO PRGHO� VRPH RI WKH HPSLULFDO K\SRWKHVHV ZH ZDQW WR WHVW UHTXLUH D

VWUXFWXUDO LQWHUSUHWDWLRQ RI WKH 9$5V� ,Q RXU SULPDU\ HPSLULFDO V\VWHP� ZH JHQHUDOL]H WKH

VHW�XS RI )URRW HW DO� ������� ZKR UXQ D ELYDULDWH 9$5 RQ WKH UDWLR RI QHW FDSLWDO qRZV WR

�



PDUNHW FDSLWDOL]DWLRQ DQG PDUNHW UHWXUQV� 7KHLU PDLQ LGHQWLI\LQJ VWUXFWXUDO UHVWULFWLRQ LV

WKDW WKH VKRFN WR qRZV PD\ DoHFW UHWXUQV EXW QRW YLFH YHUVD� ,Q DGGLWLRQ� SDVW UHWXUQV

RQO\ DoHFW FXUUHQW UHWXUQV WKURXJK WKHLU HoHFWV RQ qRZV� 7ZR LQWHUHVWLQJ K\SRWKHVHV FDQ

EH WHVWHG LQ WKLV IUDPHZRUN�

�� :KDW LV WKH HoHFW RI DQ XQH[SHFWHG VKRFN WR FDSLWDO qRZV RQ FXUUHQW UHWXUQV DQG ZKDW
DUH LWV G\QDPLFV �WKDW LV� GRHV LW GLH RXW RU LV LW SHUPDQHQW�" 7KH G\QDPLF HoHFWV
RI WKH VKRFN VHUYH WR GLVWLQJXLVK WKH SULFH SUHVVXUH K\SRWKHVLV IURP WKH SHUPDQHQW
FKDQJH LQ WKH FRVW RI FDSLWDO K\SRWKHVLV�

�� 'R SDVW UHWXUQV DoHFW FXUUHQW FDSLWDO qRZV" ,Q SDUWLFXODU� %RKQ DQG 7HVDU ������
DUJXH WKDW FDSLWDO qRZV DUH PRWLYDWHG E\ FDSLWDO ?FKDVLQJ� KLJK H[SHFWHG UHWXUQV �
UDWKHU WKDQ SRUWIROLR UHEDODQFLQJ PRWLYHV� 2QH LVVXH KHUH LV WKDW KLJK SDVW UHWXUQV
QHHG QRW VLJQDO KLJK IXWXUH UHWXUQV� XQOHVV PRPHQWXP LV DQ LPSRUWDQW GHWHUPLQDQW
RI H[SHFWHG UHWXUQ �VHH %RKQ DQG 7HVDU ������ ,Q RXU IUDPHZRUN� ZH ZLOO EH DEOH WR
GLVWLQJXLVK WKH H[SHFWHG UHWXUQ�XSGDWLQJ K\SRWKHVLV IURP WKH PRPHQWXP K\SRWKHVLV�

,Q FRQWUDVW WR SUHYLRXV ZRUN� RXU SULPDU\ 9$5 ZLOO FRQWDLQ IRXU YDULDEOHV� /HW <W  

>LW� QIW� G\W� UW@
�� ZKHUH LW LV WKH ZRUOG LQWHUHVW UDWH� QIW LV WKH QHW HTXLW\ FDSLWDO qRZ GLYLGHG

E\ PDUNHW FDSLWDOL]DWLRQ� G\W LV WKH ORJ�GLYLGHQG \LHOG DQG UW LV WKH ORJJHG HTXLW\ UHWXUQ�

7KH SUHVHQFH RI WKH ZRUOG LQWHUHVW UDWH DOORZV D PRUH VXEWOH WHVWLQJ RI WKH K\SRWKHVHV

LQ ���� ,W KDV RIWHQ EHHQ DUJXHG WKDW WKH HPHUJLQJ PDUNHWV UHFHLYHG D ORW RI 8�6� FDSLWDO LQ

���� EHFDXVH LQYHVWRUV ZHUH FKDVLQJ KLJKHU \LHOGLQJ DVVHWV ZLWK LQWHUHVW UDWHV LQ WKH 8�6�

UHDFKLQJ KLVWRULFDO ORZV� ,W VKRXOG EH PHQWLRQHG WKDW WKHUH PD\ EH JRRG UHDVRQV IRU DQ

LQYHUVH OLQN EHWZHHQ 8�6� LQWHUHVW UDWHV DQG FDSLWDO qRZV WR HPHUJLQJ PDUNHWV� )RU H[DP�

SOH� WKH ORZ 8�6� LQWHUHVW UDWHV PD\ KDYH LQFUHDVHG WKH $PHULFDQV
 ZHDOWK DQG WKHUHIRUH

LQFUHDVHG WKHLU ULVN WROHUDQFH� OHDGLQJ WKHP WR UHEDODQFH WRZDUGV ULVNLHU HPHUJLQJ PDUNHW

VHFXULWLHV� :KDWHYHU WKH UHDVRQ� RXU IUDPHZRUN ZLOO DOORZ D GLUHFW WHVW RI WKH PDJQLWXGH

DQG G\QDPLFV RI D GHFUHDVH LQ WKH ZRUOG LQWHUHVW UDWH RQ FDSLWDO qRZV WR HPHUJLQJ PDUNHWV�

:LWK WKH ZRUOG LQWHUHVW UDWH LQ WKH V\VWHP� ZH FDQ QRZ GLYLGH WKH HoHFW RI KLJKHU

FDSLWDO qRZV RQ UHWXUQV LQWR WZR FRPSRQHQWV� &DSLWDO qRZ LQFUHDVHV LQGXFHG E\ ORZHU

ZRUOG LQWHUHVW UDWHV PD\� IRU H[DPSOH� EH OHVV OLNHO\ WR OHDG WR SHUPDQHQW SULFH LQFUHDVHV

WKDQ FDSLWDO qRZ LQFUHDVHV WKDW DUH QRW FDXVHG E\ ZRUOG IDFWRUV� EXW DOVR PD\ UHqHFW

SRUWIROLR UHEDODQFLQJ DIWHU D FDSLWDO PDUNHW OLEHUDOL]DWLRQ�

7KH DGGLWLRQ RI WKH ORJ�GLYLGHQG \LHOG LV PRWLYDWHG E\ WKH ZRUN RI %HNDHUW DQG +DUYH\

�����D�� 7KH\ DUJXH WKDW WKH H[WUHPH YRODWLOLW\ LQ HPHUJLQJ PDUNHW UHWXUQV LPSOLHV WKDW

FKDQJHV LQ WKH FRVW RI FDSLWDO FDQ EH EHWWHU DVVHVVHG E\ LQYHVWLJDWLQJ FKDQJHV LQ GLYLGHQG

\LHOGV� ,Q SDUWLFXODU� WKH\ GRFXPHQW WKDW OLEHUDOL]DWLRQV WHQG WR OHDG WR VPDOO GURSV LQ

�



GLYLGHQG \LHOGV� DQG KHQFH WKH FRVW RI FDSLWDO� DV ZRXOG EH H[SHFWHG� 2QH SUREOHP LV

WKDW D ORZHU GLYLGHQG \LHOG PD\ DOVR UHqHFW DQ LPSURYHPHQW LQ JURZWK RSSRUWXQLWLHV�

1HYHUWKHOHVV� RXU VHW�XS ZLOO DOORZ XV WR WHVW WKH HoHFW RI D FKDQJH LQ WKH ZRUOG LQWHUHVW

UDWH� DQG�RU FDSLWDO qRZV RQ WKH GLYLGHQG \LHOG LQ HPHUJLQJ PDUNHWV DQG FRQWUDVW WKDW

ZLWK WKH HoHFW RQ UHWXUQV� ,Q DGGLWLRQ� JLYHQ WKDW WKH GLYLGHQG \LHOG LV D JRRG SUR[\ IRU

H[SHFWHG UHWXUQV� ZKLFK LV DOVR ERUQH RXW LQ WKH SUHGLFWDELOLW\ WHVWV IRU HPHUJLQJ PDUNHWV

E\ +DUYH\ ������� LWV LQFOXVLRQ DOORZV IRU D SURSHU WHVW RI WKH %RKQ�7HVDU K\SRWKHVHV

PHQWLRQHG DERYH�

����� 9$5 DQDO\VLV

:H ZLOO GRFXPHQW WKH LQIRUPDWLRQ LQ WKH 9$5V UHJDUGLQJ WKH G\QDPLF UHODWLRQV EH�

WZHHQ RXU IRXU YDULDEOHV XVLQJ WKUHH GLoHUHQW VWDWLVWLFV�

'\QDPLF UHJUHVVLRQ FRHrFLHQWV

)LUVW� ZH LQYHVWLJDWH G\QDPLF UHJUHVVLRQ FRHrFLHQWV EHWZHHQ WKH YDULRXV YDULDEOHV� IRU

H[DPSOH� ZKDW LV WKH FRUUHODWLRQ EHWZHHQ ZRUOG LQWHUHVW UDWHV WRGD\ DQG FDSLWDO qRZV RU

UHWXUQV LQ WKH IXWXUH" )RUPDOO\� ZH LQYHVWLJDWH�

pL�M�N  
&RY>H�

L
<W� N� H

�

M<W@

9DU>H�

M<W@
� ���

ZKHUH HL DUH LQGLFDWRU YHFWRUV� H�J� H�  >�� �� �� �@� 7R FRPSXWH WKHVH FRHrFLHQWV� FRQVLGHU�

IRU VLPSOLFLW\� D pUVW�RUGHU 9$5� VXSSUHVVLQJ WKH FRQVWDQW�

<W  $<Wb� � sW ���
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ZKHUH DQG H� �H�� DUH LQGLFDWRU YDULDEOHV UHSUHVHQWLQJ qRZV �UHWXUQV�� $OVR� >,�$� � � ��

$
Nb�@  >, b $

N@>, b $@b�� :H FDQ DOVR OHW N JR WR LQpQLW\ KHUH� $QDORJRXVO\� ZH FDQ

LQYHVWLJDWH WKH ORQJ�UXQ EHWD RI FKDQJHV LQ KROGLQJV ZLWK UHVSHFW WR FXUUHQW LQWHUHVW UDWHV�

UHWXUQV DQG GLYLGHQG \LHOGV�

*UDQJHU FDXVDOLW\ WHVWV

6HFRQG� ZKHUHDV WKH UHJUHVVLRQ FRHrFLHQWV SURYLGH XVHIXO VXPPDU\ LQIRUPDWLRQ� WKH\

DUH XQLYDULDWH UHODWLRQV WKDW PD\ KLGH LQWULFDWH G\QDPLF SDWWHUQV� )RU H[DPSOH� WKHUH

PD\ EH D SRVLWLYH UHODWLRQ EHWZHHQ FXUUHQW FDSLWDO qRZV DQG IXWXUH UHWXUQV� EXW SDUW RI

WKLV FRUUHODWLRQ PD\ FRPH LQGLUHFWO\ WKURXJK WKH HoHFW RI ZRUOG LQWHUHVW UDWHV RQ FDSLWDO

qRZV� ,W ZRXOG EH LQWHUHVWLQJ WR VHH ZKHWKHU WKHUH LV VWLOO D UHODWLRQ EHWZHHQ FDSLWDO qRZV

DQG IXWXUH UHWXUQV� FRQWUROOLQJ IRU WKH ZRUOG LQWHUHVW UDWH HoHFW� 6LPLODUO\� DUH FDSLWDO

qRZV PRVWO\ SUHGLFWDEOH E\ H[WHUQDO YDULDEOHV OLNH ZRUOG LQWHUHVW UDWHV� RU E\ LQWHUQDO

YDULDEOHV �UHWXUQV DQG GLYLGHQG \LHOGV� WKDW PD\ SUR[\ IRU H[SHFWHG UHWXUQV IRU H[DPSOH"

7KLV TXHVWLRQ KDV EHHQ DGGUHVVHG EHIRUH >VHH &DOYR� /HLGHUPDQ DQG 5HLQKDUW ������ �����

DQG )HUQDQGH]�$ULDV ������@� EXW LQ WKH FRQWH[W RI RXU 9$5 LW LV SDUWLFXODUO\ VLPSOH WR

LPSOHPHQW� :H FRQGXFW D VHULHV RI *UDQJHU�FDXVDOLW\ WHVWV� WHVWLQJ ZKHWKHU ZRUOG LQWHUHVW

UDWHV *UDQJHU FDXVH WKH RWKHU YDULDEOHV� DQG ZKHWKHU UHWXUQV DQG GLYLGHQG \LHOGV *UDQJHU

FDXVH FDSLWDO qRZV RU YLFH YHUVD� ,I OLEHUDOL]DWLRQ LV D JUDGXDO SURFHVV DQG LV SUH�DQQRXQFHG�

GLYLGHQG \LHOGV PD\ GHFUHDVH DQG UHWXUQV WHPSRUDULO\ LQFUHDVH EHIRUH qRZV SLFNXS� ,Q WKLV

FDVH� UHWXUQV DQG GLYLGHQG \LHOGV PD\ *UDQJHU�FDXVH qRZV� +HQFH� LW PD\ EH KDUG WR

GLVWLQJXLVK WKLV HoHFW IURP PRPHQWXP LQYHVWLQJ �SRVLWLYH IHHGEDFN WUDGLQJ�� VLQFH WKLV

ZRXOG DOVR LPSO\ WKDW SRVLWLYH UHWXUQV SUHGLFW KLJKHU qRZV�

,PSXOVH UHVSRQVHV

7KLUG� ERWK RI RXU VWDWLVWLFV VR IDU GR QRW UHO\ RQ D VWUXFWXUDO LQWHUSUHWDWLRQ RI WKH

9$5� +RZHYHU� WKHUH VHHPV WR EH D QDWXUDO RUGHULQJ RI WKH YDULDEOHV WKDW FDQ OHDG WR D

VWUXFWXUDO LQWHUSUHWDWLRQ RI WKH 9$5 VKRFNV DQG D IRUPDO LQYHVWLJDWLRQ RI WKH K\SRWKHVHV

SRVWXODWHG LQ ������ $V LQ )URRW HW DO� ������� ZH RUGHU qRZV EHIRUH UHWXUQV� EXW ZH LQVHUW

WKH GLYLGHQG \LHOG LQ WKH PLGGOH� 'LYLGHQG \LHOGV DQG UHWXUQV DUH FRQWHPSRUDQHRXVO\

QHJDWLYHO\ FRUUHODWHG� EXW D VKRFN WR WKH GLYLGHQG \LHOG PD\ UHqHFW D QHDU�SHUPDQHQW

SULFH FKDQJH GXH WR WKH OLEHUDOL]DWLRQ SURFHVV RU D FKDQJH LQ H[SHFWHG UHWXUQV� DQG LW LV

WKHUHIRUH QDWXUDO WR RUGHU WKHP EHIRUH UHWXUQV�

)XUWKHUPRUH� E\ RUGHULQJ WKH LQWHUHVW UDWH pUVW� WKH ZRUOG LQWHUHVW UHVLGXDO LV LPSOLFLWO\

DVVXPHG QRW WR EH DoHFWHG E\ WKH RWKHU VKRFNV LQ WKH V\VWHP� 0RUH SUHFLVHO\� LI ZH
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W�M� ZKHUH seW�M DUH WKH ?VWUXF�

WXUDO� VKRFNV� :H ORRN DW RQH VWDQGDUG GHYLDWLRQ VKRFNV� :H DUH LQWHUHVWHG LQ WKH� �L�

HoHFWV RI WKH ZRUOG LQWHUHVW UDWH� LW� RQ WKH UDWLR RI QHW FDSLWDO qRZV WR PDUNHW FDSLWDOL]D�

WLRQ� UHWXUQV DQG GLYLGHQG \LHOGV� �LL� LPSDFW RI qRZV RQ UHWXUQV DQG GLYLGHQG \LHOGV DQG

�LLL� HoHFW RI SDVW UHWXUQV DQG GLYLGHQG \LHOGV RQ qRZV� )RU WKLV ODVW UHVSRQVH� RXU VHWXS

UHPRYHV WKH FRQWHPSRUDQHRXV FRUUHODWLRQ EHWZHHQ UHWXUQV RU GLYLGHQG \LHOGV DQG qRZV�

DVFULEHG SRWHQWLDOO\ WR SULFH SUHVVXUH HoHFWV� EHFDXVH qRZV DUH RUGHUHG EHIRUH WKHVH WZR

YDULDEOHV� )RU H[DPSOH� D VKRFN WR WKH GLYLGHQG \LHOG QRW FRQWHPSRUDQHRXVO\ FRUUHODWHG

ZLWK FDSLWDO qRZV PD\ UHqHFW D FKDQJH LQ JURZWK RSSRUWXQLWLHV RU D FKDQJH LQ H[SHFWHG

UHWXUQV ZKLFK PD\ DoHFW IXWXUH IRUHLJQ FDSLWDO LQqRZV�

:H DOVR UHSRUW LPSXOVH UHVSRQVHV RI VKRFNV WR WKH ZRUOG LQWHUHVW UDWH� FXUUHQW FDSLWDO

qRZV� UHWXUQV� DQG GLYLGHQG \LHOGV RQ WKH WZR FXPXODWLYH YDULDEOHV �DYHUDJH UHWXUQ DQG

FKDQJH LQ KROGLQJV� LQWURGXFHG DERYH� :KHUHDV LPSXOVH UHVSRQVHV RQ WKH 9$5 YDULDEOHV

GLH RXW LQ DQ\ VWDWLRQDU\ 9$5� WKHVH FXPXODWLYH HoHFWV UHSUHVHQW WKH SHUPDQHQW HoHFW RQ

UHWXUQV DQG FDSLWDO qRZV ZKHQ ZH OHW N JR WR LQpQLW\�

��� 7KH G\QDPLFV RI FDSLWDO qRZV DQG EUHDNV

,W GRHV QRW PDNH PXFK VHQVH WR FRQGXFW WKLV DQDO\VLV RYHU WKH IXOO VDPSOH RI GDWD�

JLYHQ WKDW PDQ\ RI WKH PDUNHWV WKDW ZH VWXG\ PD\ KDYH XQGHUJRQH DQ LQWHJUDWLRQ SURFHVV

VRPHZKHUH LQ WKH PLGGOH RI WKH VDPSOH� ,I WKH PDUNHW WUXO\ ZHQW IURP VHJPHQWHG WR LQWH�

JUDWHG� WKH G\QDPLFV RI DOO WKH YDULDEOHV LQ RXU 9$5 H[FHSW WKH ZRUOG LQWHUHVW UDWH ZRXOG

EH DoHFWHG� &RQVLGHU )LJXUH � ZKLFK VNHWFKHV ZKDW D VWDQGDUG PRGHO RI ULVN VKDULQJ >VHH

WKH GHVFULSWLRQ LQ %HNDHUW� +DUYH\ DQG /XPVGDLQH ������@ ZRXOG SUHGLFW� QDPHO\ ?D SHU�

PDQHQW FKDQJH LQ SULFHV OHDGLQJ WR D QHZ UHJLPH RI ORZHU H[SHFWHG UHWXUQV�� ,QWHUHVWLQJO\�

WKLV SURFHVV LV DVVRFLDWHG ZLWK VKRUW�WHUP LQFUHDVHV LQ UHWXUQV �WKH UHWXUQ WR LQWHJUDWLRQ�

DQG ORQJ�UXQ GHFUHDVHV LQ H[SHFWHG UHWXUQV� SOXV D SHUPDQHQW GHFUHDVH LQ GLYLGHQG \LHOGV�

7KLV SDWWHUQ ZRXOG PRUH JHQHUDOO\ UHVXOW IURP ?LQYHVWRU EDVH EURDGHQLQJ�� WKH VSUHDGLQJ

RI ULVNV DPRQJ PRUH LQYHVWRUV �VHH 6WXO] ������ IRU D VXPPDU\ RI WKH VFDUFH HYLGHQFH WR

GDWH RQ WKLV�� ,I qRZV GULYH SULFHV WHPSRUDULO\ DZD\ IURP IXQGDPHQWDOV� WKH SULFH HoHFW

RXJKW WR EH WHPSRUDU\ �?WKH SULFH SUHVVXUH K\SRWKHVLV��� 7KLV EHKDYLRU FDQ EH H[DPLQHG

LQ WKH FRQWH[W RI RXU 9$5 E\ FRQWUDVWLQJ WKH HoHFWV RI FDSLWDO qRZV RQ UW� UW� N�N DQG
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G\W� :H H[SHFW D SRVLWLYH �QHJDWLYH� FRQWHPSRUDQHRXV UHODWLRQ EHWZHHQ UHWXUQV �GLYLGHQG

\LHOGV� DQG XQH[SHFWHG qRZV WKDW LV SHUPDQHQW XQGHU WKH pUVW EXW WUDQVLWRU\ XQGHU WKH

VHFRQG K\SRWKHVLV�

)LJXUH � DOVR VXJJHVWV D SRWHQWLDO VFHQDULR IRU FDSLWDO qRZV� )ORZV DUH RI FRXUVH

YLUWXDOO\ ]HUR EHIRUH WKH OLEHUDOL]DWLRQ� $IWHU WKH OLEHUDOL]DWLRQ� ZKLFK PD\ EH JUDGXDO�

ODUJH LQqRZV RFFXU DV IRUHLJQ LQYHVWRUV LQFOXGH WKH HPHUJLQJ PDUNHW LQWR WKHLU SRUWIROLRV�

+RZHYHU� RQFH WKH UHEDODQFLQJ LV DFFRPSOLVKHG� QHW qRZV QHHG QR ORQJHU EH SRVLWLYH�

%DFKHWWD DQG YDQ :LQFRRS ������ PRGHO WKH G\QDPLFV RI FDSLWDO qRZV E\ DOORZLQJ IRU D

JUDGXDO GHFUHDVH LQ D WD[ RQ LQYHVWPHQWV LQWR DQ HPHUJLQJ PDUNHW DQG VKRZ KRZ FDSLWDO

qRZV FDQ RYHU�VKRRW� 2I FRXUVH� WKLV LV D VLPSOH VWRU\ DQG WKHUH DUH PDQ\ FRPSHWLQJ

PRGHOV IRU WKH EHKDYLRU RI HPHUJLQJ PDUNHW FDSLWDO qRZV LQFOXGLQJ PRGHOV WKDW SUHGLFW

D IRUHLJQ OHQGLQJ ERRP IROORZHG E\ WKH LQHYLWDEOH FUDVK� >VHH� IRU H[DPSOH� &DOYR DQG

0HQGR]D �������@

7R GHDO ZLWK WKLV SUREOHP� ZH XVH WKH PRVW UHFHQW PHWKRGRORJ\ RQ EUHDN GDWH LQ�

IHUHQFH� :H pUVW XVH WKH PHWKRGRORJ\ GHYHORSHG LQ %/6 ZKLFK ZH DSSO\ WR DOO RI RXU

XQLYDULDWH VHULHV� EXW ZH DOVR WU\ WR GHWHUPLQH D EUHDN GDWH IRU WKH MRLQW V\VWHP� 7KLV

EUHDN SRLQW DQDO\VLV WKHQ GHWHUPLQHV WKH SRVW�EUHDN SHULRG WR ZKLFK ZH ZLOO DSSO\ RXU

9$5 DQDO\VLV GHVFULEHG DERYH� 7KH EUHDN SRLQW DQDO\VLV DOVR UHYHDOV D SHULRG RI WUDQVL�

WLRQV DQG WKH WUDQVLWLRQ G\QDPLFV DUH RI LQWHUHVW LQ WKHLU RZQ ULJKW�

$ GLVDGYDQWDJH RI WKH %/6 PHWKRGRORJ\ LV WKDW LW RQO\ DOORZV IRU RQH EUHDN� 7KHUH

DUH D QXPEHU RI UHDVRQV ZK\ WKHUH PD\ EH PRUH WKDQ RQH EUHDN HVSHFLDOO\ LQ WKH QHW qRZV

VHULHV� $V LQGLFDWHG DERYH� qRZV PD\ EH WHPSRUDULO\ KLJK WR HoHFW D SRUWIROLR UHEDODQFLQJ

DIWHU FDSLWDO PDUNHW LQWHJUDWLRQ� 7KHUH PD\ EH D VHFRQG EUHDN DW WKH HQG RI WKLV SURFHVV�

5HFHQWO\� ZH KDYH VHHQ D UHYHUVDO RI FDSLWDO qRZV ZLWK D QXPEHU RI ZHOO�SXEOLFL]HG FULVHV

LQ 0H[LFR ���������� DQG LQ 6RXWK�(DVW $VLD LQ �������� (YHQ PXFK EHIRUH WKLV� WKH 'HEW

FULVLV PD\ KDYH FDXVHG VRPH /DWLQ $PHULFDQ PDUNHWV WR EHFRPH HoHFWLYHO\ VHJPHQWHG

IURP WKH UHVW RI WKH ZRUOG� DOWKRXJK FDSLWDO qRZV EHIRUH WKHQ ZHUH VPDOO� 7KHUHIRUH ZH

DOVR DSSO\ WKH WHFKQLTXHV RI %DL DQG 3HUURQ �����D�E� ZKLFK DOORZ IRU PXOWLSOH EUHDNV�

$GGLWLRQDO GHWDLOV DUH SUHVHQWHG LQ WKH HFRQRPHWULFV VHFWLRQ�

:H DOVR LQYHVWLJDWH WKH G\QDPLFV RI FDSLWDO qRZV DURXQG D SRWHQWLDO OLEHUDOL]DWLRQ

EUHDN XVLQJ D YHU\ VLPSOH UHJUHVVLRQ SURFHGXUH� ,I WKH FDSLWDO qRZ VWRU\ RI )LJXUH � LV

DFFXUDWH� PHDQ HTXLW\ qRZV VKRXOG EH KLJKHU DIWHU WKH EUHDN WKDQ EHIRUH� EXW GHFUHDVH

DJDLQ DIWHU SRUWIROLR UH� EDODQFLQJ LV FRPSOHWHG� ,Q RWKHU ZRUGV� OHW '�W EH D GXPP\ WKDW
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FRPHV RQ DIWHU WKH EUHDN DQG '�W WKH GXPP\ WKDW FRPHV RQ WKUHH \HDUV DIWHU WKH EUHDN�

WKHQ LQ WKH UHJUHVVLRQ

QIW  D� E'�W � F'�W � HW ���

ZH ZRXOG pQG E WR EH SRVLWLYH� DQG F WR EH QHJDWLYH� :H FKRRVH WKUHH \HDUV EHFDXVH RI WKH

WLPH LW WDNHV IURP DQQRXQFHPHQW WR HoHFWLYH LPSOHPHQWDWLRQ RI D PDUNHW OLEHUDOL]DWLRQ�

%HNDHUW DQG +DUYH\ �����D� SURYLGH HYLGHQFH WKDW OLEHUDOL]DWLRQV DUH RIWHQ JUDGXDO�

)LQDOO\� WR H[DPLQH WKH WUDQVLWLRQ G\QDPLFV� ZH FRPSXWH D VWDWLVWLF ZH FDOO WKH ?WUDQ�

VLWLRQ KDOI�OLIH VWDWLVWLF� �7+/�� 7KH 7+/ VWDWLVWLF LV PHDVXUHG DV IROORZV� &RQVLGHU WKH

SRLQW LQ WLPH DW ZKLFK WKH EUHDN RFFXUV DQG LPDJLQH WKH FXUUHQW UHDOL]DWLRQ RI WKH YDULDEOH

LV DW WKH XQFRQGLWLRQDO PHDQ EHIRUH WKH EUHDN� 1RZ FRQVLGHU IRUHFDVWLQJ N SHULRGV LQ WKH

IXWXUH XVLQJ WKH QHZ G\QDPLFV� ,I WKH 9$5 LV VWDWLRQDU\� HYHQWXDOO\ WKH IRUHFDVWV ZLOO UHDFK

WKH QHZ XQFRQGLWLRQDO PHDQ� +RZ IDVW WKH\ ZLOO JHW WKHUH GHSHQGV RQ WKH SHUVLVWHQFH RI

WKH V\VWHP DQG KRZ IDU DZD\ WKH SRVW�EUHDN PHDQ LV IURP WKH VWDUWLQJ SRLQW �SUH�EUHDN

PHDQ�� 2XU 7+/ VWDWLVWLF UHFRUGV WKH WLPH LW WDNHV �LQ PRQWKV� WR UHDFK KDOI WKH GLVWDQFH

EHWZHHQ ROG DQG QHZ PHDQ� :H FDQ DOVR UHYHUVH WKH FRPSXWDWLRQ� 7KDW LV� ZH FRPSXWH

WKH 7+/ VWDWLVWLF VWDUWLQJ IURP WKH QHZ PHDQ JRLQJ WR WKH ROG PHDQ XVLQJ WKH SUH�EUHDN

G\QDPLFV� &RPSDULQJ WKH WZR VWDWLVWLFV LV LQIRUPDWLYH DERXW WKH GLoHUHQW G\QDPLFV EHIRUH

DQG DIWHU WKH EUHDN� :H ZLOO FRPSXWH WKLV VWDWLVWLF IRU FDSLWDO qRZV DQG GLYLGHQG \LHOGV�

)RU FDSLWDO qRZV� D EROG LQWHUSUHWDWLRQ RI WKH SUH�EUHDN 7+/ VWDWLVWLF LV WKDW LW UHYHDOV

VRPHWKLQJ DERXW KRZ FDSLWDO qRZV ZLOO UHDFW ZKHQ WKH LQWHJUDWLRQ SURFHVV LV UHYHUVHG� DV LV

UHFHQWO\ KDSSHQLQJ LQ D IHZ FRXQWULHV� :H GR QRW FRPSXWH WKH 7+/ VWDWLVWLF IRU UHWXUQV�

EHFDXVH ZH FRQMHFWXUH WKDW WKH PHDVXUHPHQW RI PHDQ UHWXUQV LV WRR QRLV\ WR PDNH WKH

FRPSXWDWLRQ YDOXDEOH�

�� %UHDN HFRQRPHWULFV

,Q WKLV VHFWLRQ� ZH VXPPDUL]H WKH HFRQRPHWULF WHVWV XVHG WR LQYHVWLJDWH EUHDN GDWHV� 'HWDLOV

RI WKHVH WHVWV DUH FRQWDLQHG LQ WKH WHFKQLFDO DSSHQGL[�

��� 6LQJOH VWUXFWXUDO FKDQJH LQ D 9$5 IUDPHZRUN

7KH WHFKQLTXHV LQ %/6 HQDEOH XV WR LQYHVWLJDWH VWUXFWXUDO EUHDNV LQ WKH UHODWLRQVKLS

EHWZHHQ FDSLWDO qRZV� UHWXUQV� DQG GLYLGHQGV DQG WR FRQVWUXFW FRQpGHQFH LQWHUYDOV DURXQG

DQ HVWLPDWHG EUHDN GDWH� )RU WKLV SDUW RI WKH DQDO\VLV� ZH DVVXPH WKDW WKH GDWD DUH

JHQHUDWHG E\ D VWDWLRQDU\ YHFWRU DXWRUHJUHVVLRQ DQG WKHUH LV DW PRVW RQH VWUXFWXUDO EUHDN�

2QH RI WKH NH\ UHVXOWV LQ %/6 LV WKDW WKH SUHFLVLRQ ZLWK ZKLFK D SRWHQWLDO EUHDN GDWH LV
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HVWLPDWHG �DV JLYHQ E\ WKH ZLGWK RI WKH DVVRFLDWHG FRQpGHQFH LQWHUYDO� LV D IXQFWLRQ QRW RI

WKH QXPEHU RI REVHUYDWLRQV EXW RI WKH QXPEHU RI VHULHV LQ D PXOWLYDULDWH IUDPHZRUN WKDW

H[SHULHQFH WKH VDPH EUHDN GDWH� ,Q DGGLWLRQ� WKH\ VKRZ WKDW LQFOXGLQJ VHULHV WKDW KDYH QR

EUHDN LQ WKH 9$5� VXFK DV WKH ZRUOG LQWHUHVW UDWH LQ RXU DSSOLFDWLRQ� ZKLOH UHGXFLQJ WKH

SRZHU RI WKH WHVWV WR GHWHFW D FRPPRQ EUHDN� ZLOO QRW LQFUHDVH WKH ZLGWK RI WKH FRQpGHQFH

LQWHUYDOV� ,Q DQ HDUOLHU SDSHU �%HNDHUW� +DUYH\� DQG /XPVGDLQH ����� KHUHDIWHU %+/�� ZH

SURYLGH HPSLULFDO H[DPSOHV RI KRZ WKHVH WHFKQLTXHV FDQ EH XVHG WR GUDZ LQIHUHQFH�

���� 0XOWLSOH VWUXFWXUDO EUHDNV LQ XQLYDULDWH DQDO\VLV

7KH DVVXPSWLRQ RI D VLQJOH VWUXFWXUDO FKDQJH VHHPV OHVV SDODWDEOH LQ OLJKW RI UHFHQW

HYHQWV LQ $VLDQ PDUNHWV� ,Q DGGLWLRQ� DV ZH LQGLFDWHG DERYH� VRPH WKHRUHWLFDO PRGHOV RI

WKH G\QDPLFV RI FDSLWDO qRZV >VHH� H�J� %DFKHWWD DQG 9DQ :LQFRRS ������@ PD\ DOVR OHDG

WR PXOWLSOH EUHDNV LQ WKH QHW qRZV DV D SHUFHQWDJH RI PDUNHW FDSLWDOL]DWLRQ� 7KHUHIRUH� ZH

LQYHVWLJDWH ZKHWKHU UHWXUQV� GLYLGHQG \LHOGV� DQG FDSLWDO qRZV H[SHULHQFHG PXOWLSOH VWUXF�

WXUDO EUHDNV� XVLQJ WHFKQLTXHV UHFHQWO\ GHYHORSHG E\ %DL DQG 3HUURQ �����D�E�� %HFDXVH

PXOWLSOH EUHDN DQDORJV WR WKH 9$5 IUDPHZRUN RI %/6 KDYH QRW \HW EHHQ GHYHORSHG� ZH

FRQVLGHU HDFK VHULHV VHSDUDWHO\�

5DWKHU WKDQ DVVXPLQJ WKH QXPEHU RI EUHDNV LV NQRZQ D SULRUL� %DL DQG 3HUURQ SURYLGH

HFRQRPHWULF WHVWV WR GHWHUPLQH WKH QXPEHU RI EUHDNV� 7KH QHFHVVDU\ DVVXPSWLRQV LQ %DL

DQG 3HUURQ DUH QRW SDUWLFXODUO\ UHVWULFWLYH DQG DGPLW D ZLGH YDULHW\ RI OLQHDU VSHFLpFDWLRQV

WR LGHQWLI\ WKH EUHDN GDWHV� DQG FRQVWUXFW FRQpGHQFH LQWHUYDOV DURXQG WKH HVWLPDWHG EUHDN

GDWHV� :H XVH RQH RI WKHLU VHW�XSV WKDW KDV VHULDOO\ XQFRUUHODWHG HUURUV EXW DOORZV IRU

ODJJHG GHSHQGHQW YDULDEOHV� $V LQ /XPVGDLQH DQG 3DSHOO ������� LW LV DOVR DVVXPHG WKDW

WKH EUHDNV DUH DV\PSWRWLFDOO\ GLVWLQFW �LQWXLWLYHO\� LI D ODUJH GRZQZDUG VSLNH LV IROORZHG

E\ D ODUJH XSZDUG RQH� WKLV ZRXOG EH FRQVLGHUHG RQH EUHDN� UDWKHU WKDQ WZR�� %DL DQG

3HUURQ DOVR VKRZ WKDW WKH HVWLPDWLRQ RI D VLQJOH EUHDN ZKHQ WKH XQGHUO\LQJ VHULHV KDV WZR

EUHDNV LQ LWV GDWD�JHQHUDWLQJ SURFHVV UHVXOWV LQ FRQVLVWHQW HVWLPDWLRQ RI WKH EUHDN IUDFWLRQ

IRU RQH RI WKH EUHDNV� ,Q IDFW� WKH SURFHGXUH FRQVLVWHQWO\ HVWLPDWHV WKH EUHDN RI WKH ODUJHU

PDJQLWXGH� +HQFH� RXU ZRUN DVVXPLQJ VLQJOH EUHDNV PD\ VWLOO GHWHFW XVHIXO GDWHV�

)ROORZLQJ UHFRPPHQGDWLRQV LQ %DL DQG 3HUURQ �����E�� ZH LQYHVWLJDWH PXOWLSOH EUHDNV

DV IROORZV�� )LUVW� ZH XVH WKHLU GRXEOH PD[LPXP WHVWV WR WHVW WKH QXOO K\SRWKHVLV WKDW WKHUH

� :H DUH JUDWHIXO WR 3LHUUH 3HUURQ IRU VXSSO\LQJ XV ZLWK WKH %DL�3HUURQ SURJUDPV�

��



LV QR EUHDN YHUVXV WKH DOWHUQDWLYH WKDW WKHUH LV DW OHDVW RQH EUHDN� 7KH VWDWLVWLF LV JLYHQ E\

PD[
�xPx0

) e
7 �

ZKHUH ) e
7
LV D PRGLpHG )�VWDWLVWLF JLYHQ E\ HTXDWLRQ �7�� LQ WKH WHFKQLFDO DSSHQGL[ DQG

0 LV WKH XSSHU ERXQG RQ WKH QXPEHU RI EUHDNV� &ULWLFDO YDOXHV DUH JLYHQ LQ %DL DQG

3HUURQ �����D�E�� IRU YDULRXV YDOXHV RI 0 DQG Ne� WKH WULPPLQJ YDOXH�� 6HFRQG� LI WKHUH LV

HYLGHQFH RI DW OHDVW RQH EUHDN� ZH LPSOHPHQW WKHLU UHSDUWLWLRQ SURFHGXUH� ZKLFK LV EDVHG

RQ FRPSDULQJ WKH VXP RI VTXDUHG UHVLGXDOV IURP HVWLPDWLRQ RI WKH CEHVW
 �LQ D PLQLPXP

VXP RI VTXDUHG UHVLGXDOV VHQVH� O�EUHDN PRGHO WR WKH EHVW O � ��EUHDN PRGHO� EHJLQQLQJ

ZLWK O  �� 7KH QXPEHU RI EUHDNV P LV WKH pUVW YDOXH RI O IRU ZKLFK WKH WHVW IDLOV WR UHMHFW

WKH QXOO K\SRWKHVLV RI O EUHDNV LQ IDYRU RI WKH DOWHUQDWLYH RI O�� EUHDNV� )LQDOO\� FRQpGHQFH

LQWHUYDOV DUH WKHQ FRPSXWHG DURXQG WKH EUHDN GDWHV HVWLPDWHG XVLQJ WKH P�EUHDN PRGHO

�IRUPXODV DUH JLYHQ LQ %DL DQG 3HUURQ ����E��

2QH GUDZEDFN RI WKLV DSSURDFK LV WKDW WKH FKRLFH RI KRZ PDQ\ ODJV WR LQFOXGH PXVW

QRZ EH GHWHUPLQHG H[RJHQRXVO\� UDWKHU WKDQ E\ XVLQJ DQ LQIRUPDWLRQ FULWHULRQ� +RZHYHU�

WKH %3 SURFHGXUHV GR DOORZ IRU UREXVW �KHWHURVNHGDVWLFLW\ DQG DXWRFRUUHODWLRQ FRQVLVWHQW�

FRYDULDQFH HVWLPDWLRQ DQG IRU GLoHUHQW YDULDQFHV RI WKH HUURUV LQ HDFK RI WKH EUHDN SHULRGV�

VRPHWKLQJ WKH %/6 WHVW WKHRU\ SHUPLWV EXW LV QRW DOORZHG LQ FXUUHQW LPSOHPHQWDWLRQ�

7KHUH LV D FRVW DVVRFLDWHG ZLWK WKLV qH[LELOLW\� KRZHYHU� LQ JHQHUDO WKH %3 WHVWV DSSHDU

WR KDYH OHVV SRZHU WR GHWHFW EUHDNV WKDQ WKH %/6 WHVWV� 7KXV LW LV LPSRUWDQW WR FRQVLGHU

ERWK VHWV RI UHVXOWV WRJHWKHU ZKHQ LGHQWLI\LQJ SRVVLEOH EUHDN GDWHV��

�� 'DWD

2XU GDWD FRQVLVWV RI FDSLWDO qRZV� LQWHUHVW UDWHV� GLYLGHQG \LHOGV� DQG UHWXUQV� 2XU

VRXUFH RI PRQWKO\ GDWD RQ FDSLWDO qRZV LV WKH 8�6� 7UHDVXU\ ,QWHUQDWLRQDO &DSLWDO �7,&�

UHSRUWLQJ V\VWHP�� )RU WKH �� HPHUJLQJ PDUNHWV ZH VWXG\� ZH DUH DEOH WR FDOFXODWH WKH

QHW 8�6� qRZV IRU VWRFNV DQG ERQGV IRU �� FRXQWULHV� 7KH 7UHDVXU\ GRHV QRW WUDFN GDWD RQ

� 7KH WULPPLQJ YDOXH UHIHUV WR WKH QXPEHU RI REVHUYDWLRQV DW HLWKHU HQG RI WKH VDPSOH
ZKHUH LW LV DVVXPHG WKDW QR EUHDN KDV RFFXUUHG� LQ HDUOLHU OLWHUDWXUH WKLV ZDV PRVW RIWHQ
FKRVHQ WR EH ���7 RU ���7 ZKHUH 7 LV WKH VDPSOH VL]H�

� :KHQ ZH UHVWULFW WKH %3 WHVW WR DW PRVW XVH RQH EUHDN� WKH QXPEHU RI ODJV RI WKH
%/6 WHVWV� DQG GR QRW DOORZ IRU UREXVW FRYDULDQFH HVWLPDWLRQ RU GLoHUHQW YDULDQFHV� ZH
UHSOLFDWH WKH EUHDN GDWHV� FRQpGHQFH LQWHUYDOV� DQG VLJQLpFDQFH OHYHOV RI WKH %/6 WHVWV�
H[FHSW IRU ,QGRQHVLD DQG 3RUWXJDO� WZR FRXQWULHV ZLWK YHU\ VKRUW VDPSOHV� ZKHUH WKH EUHDN
GDWHV GLoHU VOLJKWO\�

� 6HH 7HVDU DQG :HUQHU ������ ����D�E� IRU D GHVFULSWLRQ DQG DQDO\VLV RI WKHVH GDWD�

��



-RUGDQ� 1LJHULD� DQG =LPEDEZH� :H XVH WKH ,QWHUQDWLRQDO )LQDQFH &RUSRUDWLRQ
V (PHUJLQJ

0DUNHWV 'DWDEDVH DV D VRXUFH RI WKH 8�6� GROODU UHWXUQV DQG WKH GLYLGHQG \LHOGV� 7KH

ZRUOG LQWHUHVW UDWH LV FRQVWUXFWHG DV D *'3 ZHLJKWHG DYHUDJH RI WKH VKRUW�WHUP JRYHUQPHQW

7UHDVXU\ ELOOV LQ WKH *�� FRXQWULHV�� 7KH LQWHUHVW UDWH DQG *'3 GDWD DUH IURP 'DWDVWUHDP�

:LWK VR PDQ\ FRXQWULHV DQG UHODWLYHO\ VPDOO VDPSOH SHULRGV� D FRXQWU\ E\ FRXQWU\

DQDO\VLV PD\ ERWK ODFN SRZHU� DQG SUHYHQW XV IURP SUHVHQWLQJ WKH UHVXOWV LQ DQ LQWHOOLJLEOH

ZD\� 7KHUHIRUH ZH SUHVHQW PRVW RI RXU UHVXOWV XVLQJ FRXQWU\ JURXSLQJV� :H XVH WKUHH

GLoHUHQW W\SHV RI JURXSLQJV� 7KH pUVW VHW LV DLPHG SULPDULO\ DW QRLVH UHGXFWLRQ� :H

DJJUHJDWH UHVXOWV RYHU DOO FRXQWULHV ZLWK WKUHH ZHLJKWLQJ VFKHPHV� HTXDOO\ ZHLJKWHG� YDOXH

ZHLJKWHG �XVLQJ WKH PDUNHW FDSLWDOL]DWLRQ RI WKH HTXLW\ PDUNHW IURP WKH ,)&� DQG YRODWLOLW\

ZHLJKWHG� 7KH YRODWLOLW\ ZHLJKWLQJ FRQVWUXFWV ZHLJKWV XVLQJ WKH LQYHUVH RI WKH VXP RI

VTXDUHG UHVLGXDOV RI DOO WKH UHJUHVVLRQV LQ WKH 9$5 IRU D SDUWLFXODU FRXQWU\ UHODWLYH WR

WKH LQYHUVH VXP RI WKH VTXDUHG UHVLGXDOV RYHU DOO FRXQWULHV� +HQFH� WKH ?QRLVLHVW� 9$5V

DUH GRZQ�ZHLJKWHG� %HIRUH DSSO\LQJ WKLV SURFHGXUH� ZH UH�VFDOHG WKH UHVLGXDOV� VR WKDW DW

D JOREDO� DOO�FRXQWU\ OHYHO� FDSLWDO qRZV DFFRXQWHG IRU ��� RI WKH WRWDO YDULDQFH� UHWXUQV

DQG GLYLGHQG \LHOGV HDFK ���� DQG LQWHUHVW UDWHV� ���� ,I WKH FRHrFLHQWV �OLNH LPSXOVH

UHVSRQVHV� DUH LQGHSHQGHQW DFURVV FRXQWULHV� WKLV DJJUHJDWLRQ ZRXOG OHDG WR D UHGXFWLRQ RI

WKH W\SLFDO FRXQWU\ � VSHFLpF VWDQGDUG HUURU ZLWK D IDFWRU RI RYHU IRXU� VLQFH WKHUH DUH ��

FRXQWULHV LQ RXU VDPSOH� +HQFH� HYHQ LI WKH FRXQWU\ � VSHFLpF VWDQGDUG HUURUV DUH GRXEOH

WKH VL]H RI WKH FRHrFLHQWV� ZH ZRXOG REWDLQ VLJQLpFDQFH�

7KH VHFRQG JURXSLQJ LV JHRJUDSKLFDO� :H FRQWUDVW WKH UHVXOWV IRU VL[ /DWLQ $PHULFDQ

FRXQWULHV �$UJHQWLQD� %UD]LO� &KLOH� &RORPELD� 0H[LFR DQG 9HQH]XHOD� DQG VL[ $VLDQ FRXQ�

WULHV �,QGRQHVLD� .RUHD� 0DOD\VLD� 3KLOLSSLQHV� 7DLZDQ DQG 7KDLODQG�� $OWKRXJK WKHVH

UHVXOWV PD\ EH VHQVLWLYH WR FRXQWU\�VSHFLpF RXWOLHUV� WKH FRQWUDVWV EHWZHHQ WKH GHYHORS�

PHQW PRGHOV RI /DWLQ�$PHULFD DQG 6RXWK�(DVW $VLD DQG WKH UHFHQW FULVHV LQ ERWK DUHDV�

PDNH WKLV JURXSLQJ PHDQLQJIXO�

2XU ODVW JURXSLQJV IRFXV RQ WKH FKDUDFWHULVWLFV RI FDSLWDO qRZV� 7DEOH � VXPPDUL]HV

VRPH RI WKH FKDUDFWHULVWLFV ZH XVH LQ WKH VHOHFWLRQ SURFHVV� )LUVW� ZH LQYHVWLJDWH WKH

PDJQLWXGH RI HTXLW\ DQG ERQG qRZV� :H FDOFXODWH WKH UHWXUQ�DGMXVWHG FXPXODWLYH HTXLW\

qRZV GLYLGHG E\ PDUNHW FDSLWDOL]DWLRQ� 7KLV LV D PHDVXUH RI 8�6� RZQHUVKLS LQ WKH FRXQWU\�

:H SUHVHQW DYHUDJH RZQHUVKLS RYHU WKH IXOO VDPSOH DV ZHOO DV WKH ����V� 7KH ODUJHVW DYHUDJH

RZQHUVKLS LV IRXQG IRU 0H[LFR �VLQFH ����� IROORZHG E\ %UD]LO DQG $UJHQWLQD� 7KH FRXQWU\

� 6HH WKH GDWD DSSHQGL[ IRU DGGLWLRQDO GHWDLOV RQ WKH FRQVWUXFWLRQ RI WKH GLYLGHQG \LHOGV

DQG WKH ZRUOG LQWHUHVW UDWH�

��



ZLWK WKH ODUJHVW DYHUDJH RZQHUVKLS LQ $VLD LV 7KDLODQG LQ WKH ����V� 7R DOORZ FRPSDULVRQ

ZLWK ERQG qRZV� ZKHUH UHWXUQ DGMXVWPHQWV DQG PDUNHW FDSLWDOL]DWLRQV DUH QRW DYDLODEOH�

ZH DOVR FDOFXODWH WKH FXPXODWLYH HTXLW\ qRZV WR *'3 ZLWKRXW UHWXUQ DGMXVWPHQWV� ,Q

WKLV DQDO\VLV� 0H[LFR� &KLOH DQG 0DOD\VLD KDYH WKH ODUJHVW FXPXODWLYH 8�6� HTXLW\ qRZV WR

*'3� %RQG qRZV WR *'3 DUH SUHVHQWHG LQ WKH QH[W FROXPQ� 7KH KLJKHVW DYHUDJHV RI WKH

FXPXODWLYH ERQG qRZV WR *'3 DUH IRXQG LQ 0H[LFR� 9HQH]XHOD DQG $UJHQWLQD� &OHDUO\�

FXPXODWLYH QHW ERQG qRZV DUH PXFK VPDOOHU WKDQ HTXLW\ qRZV� %\ DGGLQJ FXPXODWLYH

HTXLW\ DQG ERQG qRZV� ZH REWDLQ D PHDVXUH RI WRWDO H[WHUQDO pQDQFLQJ WKURXJK SRUWIROLR

FDSLWDO� :H DOVR UHSRUW VDPSOH DYHUDJHV DQG DYHUDJHV LQ WKH ����V� 7KHUH DUH WZR FRXQWULHV

ZLWK QHW QHJDWLYH H[WHUQDO pQDQFLQJ� &KLOH DQG 7DLZDQ� ERWK� QRW VXUSULVLQJO\� FRXQWULHV

ZLWK VWULQJHQW FDSLWDO FRQWUROV� 0H[LFR� 9HQH]XHOD DQG 0DOD\VLD KDYH WKH KLJKHVW H[WHUQDO

pQDQFLQJ WR *'3�

:H QRZ FRQVLGHU GLoHUHQW JURXSV RI FRXQWULHV EDVHG RQ WKLV LQIRUPDWLRQ IRU WKH ����V

VDPSOH� )LUVW� ZH UDQN WKH FRXQWULHV DFFRUGLQJ WR WKH LPSRUWDQFH RI H[WHUQDO pQDQFH� ,Q

DGGLWLRQ WR WKH WKUHH FRXQWULHV SUHYLRXVO\ PHQWLRQHG �0H[LFR� 9HQH]XHOD DQG 0DOD\VLD��

ZH DGG $UJHQWLQD� %UD]LO DQG .RUHD WR WKH WRS JURXS� 7KH ERWWRP VL[ FRXQWULHV DUH� LQ

DGGLWLRQ WR &KLOH DQG 7DLZDQ� ,QGLD� *UHHFH� WKH 3KLOLSSLQHV DQG 3DNLVWDQ� DOO ZLWK OHVV

WKDQ ����� RI *'3 LQ H[WHUQDO pQDQFLQJ WKURXJK 8�6� ERQG DQG HTXLW\ qRZV�

)LQDOO\� ZH ZDQW WR VHOHFW FRXQWULHV WKDW SULPDULO\ UHO\ RQ HTXLW\ FDSLWDO DQG FRXQWULHV

WKDW SULPDULO\ UHO\ RQ p[HG LQFRPH� 7KLV LV QRW WULYLDO WR GR� VLQFH IRU VRPH FRXQWULHV WKH

DEVROXWH qRZV PD\ EH YHU\ VPDOO DQG� LQ SDUWLFXODU� IRU ERQGV� WKH\ PD\ EH QHJDWLYH� 2XU

DSSURDFK ZDV WR UDQN FRXQWULHV EDVHG RQ WKH GLoHUHQFH EHWZHHQ WKH DYHUDJH FXPXODWLYH

SRVW����� HTXLW\ DQG ERQG qRZV WR *'3� 7KH ERWWRP VL[ FRXQWULHV DUH GHHPHG ERQG�

UHOLDQW� WKH WRS VL[ HTXLW\ UHOLDQW� :H H[FOXGH FRXQWULHV ZKHQ WKH\ GR QRW SODFH LQ WKH

WRS �� UDQNHG DFFRUGLQJ WR FXPXODWLYH ERQG qRZV RU FXPXODWLYH HTXLW\ qRZV WR *'3�

UHVSHFWLYHO\� 7KH FRXQWULHV UHO\LQJ SULPDULO\ RQ HTXLW\ DUH &KLOH� 3KLOLSSLQHV� 0DOD\VLD�

3RUWXJDO� 7KDLODQG DQG .RUHD� :H H[FOXGHG 7DLZDQ EHFDXVH RI LWV LQVLJQLpFDQW DEVROXWH

HTXLW\ qRZV� $OWKRXJK 0H[LFR� %UD]LO DQG $UJHQWLQD DUH WRS FRXQWULHV LQ WHUPV RI HTXLW\

qRZV WR *'3� WKH\ DSSHDU LQ WKH p[HG LQFRPH JURXS EHFDXVH RI WKHLU VXEVWDQWLDO SRVLWLYH

p[HG LQFRPH qRZV� 7KH RWKHU WKUHH FRXQWULHV DUH 9HQH]XHOD� 3DNLVWDQ� DQG ,QGRQHVLD�

%HFDXVH RI WKH UHODWLYH QRQ�LPSRUWDQFH RI ERQG qRZV LQ JHQHUDO� LW LV SRVVLEOH WKDW FRXQWULHV

JURXSHG LQ WKH ?UHO\ RQ ERQGV� FDWHJRU\ UHFHLYH PRUH HTXLW\ WKDQ ERQG FDSLWDO�

$W WKH ERWWRP RI WKH WDEOH� ZH SUHVHQW FRXQWU\ JURXSLQJV� :H pQG WKDW /DWLQ $PHU�

LFDQ FRXQWULHV WHQG WR KDYH KLJK 8�6� HTXLW\ RZQHUVKLS� $VLDQ FRXQWULHV KDYH KDG VKDUSO\

��



QHJDWLYH ERQG RXWqRZV LQ WKH ����V SHUKDSV GXH LQ SDUW WR WKH $VLDQ FULVLV� /DWLQ $PHU�

LFDQ FRXQWULHV WHQG WR UHO\ PRUH RQ HTXLW\ pQDQFLQJ WKDQ $VLDQ FRXQWULHV� 7KH FRXQWULHV

JURXSHG LQ ?UHO\LQJ RQ ERQGV� FDWHJRU\ DUH JHQHUDOO\ FRXQWULHV WKDW KHDYLO\ UHO\ RQ H[WHU�

QDO SRUWIROLR FDSLWDO� LQFOXGLQJ HTXLW\ FDSLWDO� $V D SURSRUWLRQ RI PDUNHW FDSLWDOL]DWLRQ�

WKHVH FRXQWULHV KDYH KLJKHU 8�6� KROGLQJV WKDQ WKH ?VWRFN UHOLDQW� FRXQWULHV�

7DEOH � DOVR SUHVHQWV VRPH DGGLWLRQDO LQIRUPDWLRQ RQ WKH UHODWLRQ EHWZHHQ ERQG DQG

VWRFN qRZV� :H SUHVHQW WKH FRUUHODWLRQ RI WKH QHW FDSLWDO qRZV ZKLFK LV� LQ JHQHUDO� VPDOO�

7KH KLJKHVW FRUUHODWLRQ LV IRXQG IRU ,QGLD DQG &RORPELD� 7KH ODUJHVW QHJDWLYH FRUUHODWLRQV

DUH IRXQG IRU 7XUNH\ DQG 0DOD\VLD� ,Q WKH PDMRULW\ RI WKH FRXQWULHV� WKH FRUUHODWLRQ LV

SRVLWLYH� DQG RI WKH pYH QHJDWLYH FRUUHODWLRQV� WKUHH DUH LQ 6RXWK�(DVW $VLDQ FRXQWULHV�

:H DOVR SUHVHQW *UDQJHU�FDXVDOLW\ WHVWV EDVHG RQ D ELYDULDWH V\VWHP RI VWRFN qRZV

WR PDUNHW FDSLWDOL]DWLRQ DQG ERQG qRZV WR *'3� :H FDQ UHMHFW WKH K\SRWKHVLV DW WKH

�� OHYHO WKDW HTXLW\ qRZV GR QRW *UDQJHU�FDXVH ERQG qRZV LQ %UD]LO� &KLOH� &RORPELD�

,QGLD� .RUHD� 3DNLVWDQ� 3RUWXJDO DQG 7KDLODQG� :H FDQ UHMHFW WKH K\SRWKHVLV DW WKH ��

OHYHO WKDW ERQG qRZV GR QRW *UDQJHU�FDXVH HTXLW\ qRZV LQ &RORPELD� *UHHFH� ,QGRQHVLD�

.RUHD� 0H[LFR� 3RUWXJDO DQG 7KDLODQG� +HQFH� WKHUH DUH pYH FRXQWULHV IRU ZKLFK WKHUH

DUH VLJQLpFDQW SUHGLFWLYH UHODWLRQV LQ ERWK GLUHFWLRQV� SRWHQWLDOO\ VXJJHVWLQJ WKH HoHFW RI D

WKLUG YDULDEOH RQ JHQHUDO FDSLWDO qRZV RU SHUVLVWHQFH LQ FDSLWDO qRZV DIWHU D FDSLWDO PDUNHW

OLEHUDOL]DWLRQ� 7KHUH LV QR VXSSRUW IRU D FRQVLVWHQW SDWWHUQ ZKHUH ERQGV DOZD\V OHDG HTXLW\

�RU YLFH YHUVD� RU ZKHUH ERQGV DQG HTXLW\ DUH FOHDU VXEVWLWXWHV�

)LJXUH � SUHVHQWV WKH UHVXOWV IURP WKH LPSXOVH UHVSRQVH DQDO\VLV EDVHG RQ WKH ELYDULDWH

9$5� :H H[DPLQH YDOXH DQG HTXDOO\�ZHLJKWHG LPSXOVH UHVSRQVHV DV ZHOO DV WKH UHJLRQDO

JURXSLQJV� 7KHUH DUH WZR LQWHUHVWLQJ REVHUYDWLRQV� )LUVW� SRVLWLYH VKRFNV WR VWRFN �ERQG�

qRZV DUH IROORZHG E\ SRVLWLYH UHVSRQVHV LQ ERQG �VWRFN� qRZV� $JDLQ� WKLV LV SRWHQWLDOO\

FRQVLVWHQW ZLWK JUDGXDO SRUWIROLR UHEDODQFLQJ WRZDUGV HPHUJLQJ PDUNHWV LQ JHQHUDO �ERWK

HTXLWLHV DQG ERQGV� DIWHU D FDSLWDO PDUNHW OLEHUDOL]DWLRQ RU LQGXFHG E\ FKDQJHV LQ ZRUOG

LQWHUHVW UDWHV� IRU H[DPSOH�� 6HFRQG� QRWLFH WKH GLVWLQFWLRQ EHWZHHQ /DWLQ $PHULFD DQG

$VLD� $ VKRFN WR HTXLW\ qRZV LQ /DWLQ $PHULFD KDV D PXFK ODUJHU VKRUW�WHUP LPSDFW RQ

ERQG qRZV WKDQ LW GRHV LQ $VLD� 0RUHRYHU� WKHUH LV DQ LQLWLDO VOLJKWO\ QHJDWLYH HoHFW RI

ERQG qRZV RQ VWRFN qRZV LQ /DWLQ $PHULFD ZKHUHDV WKH HoHFW LQ $VLD LV SRVLWLYH� )URP

WKH VHFRQG SHULRG RQZDUGV� WKH HoHFWV DUH SRVLWLYH DQG YHU\ VLPLODU LQ PDJQLWXGH DFURVV

WKH WZR UHJLRQV� )URP ERWK JUDSKV� LW LV FOHDU WKDW WKH HoHFWV GLH RXW ZLWKLQ VL[ PRQWKV�

��



�� %UHDNV DQG LQLWLDO SUH DQG SRVW�EUHDN DQDO\VLV

��� %UHDN DQDO\VLV

7DEOH � SUHVHQWV WKH UHVXOWV RI WKH XQLYDULDWH EUHDN DQDO\VLV IRU IRXU VHULHV� UHWXUQV�

GLYLGHQG \LHOGV� QHW HTXLW\ qRZV DQG QHW ERQG qRZV� :H SUHVHQW WKH PHGLDQ EUHDN GDWH�

WKH ��� FRQpGHQFH LQWHUYDO IRU WKH GDWH LQ PRQWKV DV ZHOO DV D VWDWLVWLF WKDW SURYLGHV

D WHVW RI WKH QXOO K\SRWKHVLV WKDW QR EUHDN RFFXUHG� ,Q WKH FRXQWULHV WKDW H[SHULHQFHG

VLJQLpFDQW EUHDNV LQ HTXLWLHV DQG ERQG FDSLWDO qRZV� WKH EUHDN LQ ERQGV SUHFHGHG WKH

EUHDN LQ HTXLWLHV LQ IRXU FRXQWULHV �$UJHQWLQD� .RUHD� 0DOD\VLD DQG 7KDLODQG�� 7KH EUHDN

LQ HTXLWLHV SUHFHGHG WKH EUHDN LQ ERQGV LQ pYH FRXQWULHV �%UD]LO� &RORPELD� *UHHFH� ,QGLD

DQG 3KLOLSSLQHV�� +RZHYHU� ZLWK WKH H[FHSWLRQ RI RQH FRXQWU\� 3KLOLSSLQHV� WKH HTXLW\

DQG ERQG EUHDNV DUH FOXVWHUHG FORVHO\ LQ WLPH IRU DOO RI WKHVH FRXQWULHV� 7KH PHGLDQ

EUHDN GDWHV IRU UHWXUQV DQG GLYLGHQG \LHOGV RIWHQ SUHFHGH WKH qRZ EUHDN SRLQWV� EXW WKH

FRQpGHQFH LQWHUYDOV IRU WKH UHWXUQ EUHDN GDWHV DUH TXLWH ZLGH�

7KH PXOWLYDULDWH DQDO\VLV RI EUHDNV LV SUHVHQWHG LQ 7DEOH �� :H SUHVHQW WKUHH SDQHOV�

,Q WKH pUVW� ZH SUHVHQW D WULYDULDWH V\VWHP ZLWK HTXLW\ FDSLWDO qRZV� GLYLGHQG \LHOGV DQG

UHWXUQV� ,Q WKH VHFRQG SDQHO� ZH SUHVHQW TXDGUDYDULDWH UHVXOWV WKDW LQFOXGH DQ HTXDWLRQ IRU

WKH ZRUOG LQWHUHVW UDWH� +RZHYHU� WKH FRHrFLHQWV LQ WKH ZRUOG LQWHUHVW UDWH HTXDWLRQ DUH QRW

DOORZHG WR EUHDN LQ WKH HVWLPDWLRQ EXW WKH GHSHQGHQFH RI WKH RWKHU YDULDEOHV LQ WKH V\VWHP

RQ WKH ZRUOG LQWHUHVW UDWH PD\ EUHDN� 7KH WKLUG SDQHO DGGV WKH ERQG FDSLWDO qRZV WR WKH

V\VWHP RI HTXDWLRQV� )RU �� RI WKH �� FRXQWULHV� WKH PXOWLYDULDWH EUHDNV IDOO ZLWKLQ WKH

UDQJH RI WKH XQLYDULDWH EUHDNV IRU HLWKHU ERQG RU HTXLW\ qRZV� )RU IRXU FRXQWULHV� �*UHHFH�

0H[LFR� 3RUWXJDO DQG 7DLZDQ�� WKH EUHDN GDWHV FRUUHVSRQG WR WKH EUHDN GDWHV LQ GLYLGHQG

\LHOGV RU UHWXUQV� ,Q DGGLWLRQ� WKH FRQpGHQFH LQWHUYDOV IRU WKH EUHDNV DUH DOZD\V WLJKWHU LQ

WKH PXOWLYDULDWH HVWLPDWLRQ FRQVLVWHQW ZLWK ZKDW WKH WKHRU\ ZRXOG SUHGLFW� )LQDOO\� WKH

EUHDN GDWHV IURP WKH WKUHH PXOWLYDULDWH V\VWHPV DUH YHU\ FORVH WR HDFK RWKHU�

7KH DQDO\VLV LQ 7DEOHV � DQG � RQO\ DOORZV IRU D VLQJOH EUHDN� ,Q 7DEOH �� ZH SUHVHQW WKH

UHVXOWV RI WKH %DL�3HUURQ WHVWV ZKLFK DOORZ IRU PXOWLSOH EUHDNV� ,Q D QXPEHU RI FRXQWULHV

PRUH WKDQ RQH EUHDN RFFXUV� )RU H[DPSOH� LQ WKH GLYLGHQG \LHOG HVWLPDWLRQ IRU 0H[LFR

WKHUH DUH WKUHH VLJQLpFDQW EUHDNV� -DQXDU\ ����� -XO\ ���� DQG 0DUFK ����� 7KH pUVW GDWH

FORVHO\ IROORZV WKH RQVHW RI WKH /DWLQ $PHULFDQ GHEW FULVLV� 7KH VHFRQG GDWH FORVHO\ IROORZV

WKH DEROLWLRQ RI WKH RrFLDO H[FKDQJH UDWH DQG FRLQFLGHV ZLWK PDMRU GHEW UHVWUXFWXULQJ�

7KH pQDO GDWH FORVHO\ IROORZV WKH SULYDWL]DWLRQ RI 7HOPH[ DQG WKH EHJLQQLQJ RI WKH 1$)7$

QHJRWLDWLRQV� )RU WKH qRZV HVWLPDWLRQ� ZH pQG OLWWOH HYLGHQFH LQ IDYRU RI PXOWLSOH EUHDNV�

DOWKRXJK WKLV PD\ EH GXH WR ORZ SRZHU� $UJHQWLQD VKRZV WZR EUHDNV LQ ERWK HTXLW\ DQG

��



ERQG qRZV� ZLWK WKH VHFRQG RQH EHLQJ GHWHFWHG LQ WKH %/6 WHVWV� 7KHUH DUH WKUHH EUHDNV IRU

HTXLW\ qRZV LQ .RUHD� SDUWLDOO\ UHqHFWLQJ WKH JUDGXDO OLIWLQJ RI IRUHLJQ RZQHUVKLS� )LQDOO\�

WKHUH DUH WZR EUHDN GDWHV IRU ERQG qRZV LQ 7DLZDQ� RQH SUHFHGLQJ DQG RQH IROORZLQJ

WKH OLEHUDOL]DWLRQ SODQ RI -DQXDU\ ����� +HQFH� WKHUH DSSHDUV WR EH D SDWWHUQ LQ WKH

PXOWLSOH EUHDN DQDO\VLV WKDW LV OLQNHG WR LPSRUWDQW HYHQWV WLHG WR HLWKHU GHOLEHUDOL]DWLRQ RU

OLEHUDOL]DWLRQ RI FDSLWDO PDUNHWV�

*LYHQ DOO RI WKLV LQIRUPDWLRQ RQ EUHDNV� ZH QHHG WR VHOHFW WKH DSSURSULDWH EUHDN GDWH

IRU XVH LQ RXU VXEVHTXHQW DQDO\VLV� 7DEOH � SUHVHQWV WKH EUHDN SRLQW VHOHFWLRQV DQG WKH

ORJLF EHKLQG WKHP� :H KHDYLO\ UHO\ RQ WKH EUHDN GDWHV WKDW DULVH IURP WKH TXDGUDYDULDWH

V\VWHP DV ZHOO DV WKH %DL�3HUURQ EUHDNV IRU GLYLGHQG \LHOGV DQG HTXLW\ DQG ERQG FDSLWDO

qRZV� 0RVW LPSRUWDQWO\� ZH OLQN WKH VWDWLVWLFDO EUHDNV WR WKH HFRQRPLF HYHQWV GHWDLOHG LQ

%HNDHUW DQG +DUYH\ �����E�� )RU H[DPSOH� WKH %DL�3HUURQ EUHDN IRU HTXLW\ FDSLWDO qRZV

LQ 7KDLODQG LV $XJXVW ����� 7KLV FORVHO\ FRUUHVSRQGV WR WKH RSHQLQJ RI WKH PDUNHW WR

IRUHLJQHUV E\ WKH FUHDWLRQ RI WKH $OLHQ %RDUG IRU WUDGLQJ LQ ODWH ����� 7KH TXDGUDYDULDWH

DQG TXLQWUDYDULDWH GDWH IRU 7DLZDQ LV $SULO ����� 7KLV FORVHO\ FRUUHVSRQGV WR WKH OLIWLQJ

RI H[FKDQJH FRQWUROV� 3DNLVWDQ LV SDUWLFXODUO\ LQWHUHVWLQJ� 0RVW FRQVLGHU WKH RrFLDO OLE�

HUDOL]DWLRQ WR EH )HEUXDU\ ����� 7KH %DL�3HUURQ EUHDN LQ GLYLGHQG \LHOGV LV HDUOLHU� LQ

'HFHPEHU ����� +RZHYHU� DQ H[DPLQDWLRQ RI WKH FKURQRORJ\ VKRZV WKDW WKH OLEHUDOL]DWLRQV

ZHUH DQQRXQFHG LQ 1RYHPEHU ������

��� 7KH LPSDFW RI EUHDNV RQ XQFRQGLWLRQDO PHDQV

7DEOH � SUHVHQWV DQ DQDO\VLV RI ERWK WKH PHDQV DQG VWDQGDUG GHYLDWLRQV RI WKH IRXU

FRXQWU\�VSHFLpF YDULDEOHV WKDW ZH VWXG\ LQ WKH 9$5V� GLYLGHQG \LHOGV� ORJ UHWXUQV� QHW ERQG

qRZV WR *'3 DQG QHW HTXLW\ qRZV WR HTXLW\ PDUNHW FDSLWDOL]DWLRQ� ,QGLYLGXDO FRXQWU\

UHVXOWV DQG UHVXOWV IRU RXU FRXQWU\ JURXSLQJV DUH SUHVHQWHG IRU WKH IXOO VDPSOH� DV ZHOO DV

WKH SUH DQG SRVW�EUHDN SHULRGV XVLQJ WKH GDWHV LQ 7DEOH ��

7KHUH DUH D QXPEHU RI LQWHUHVWLQJ GLoHUHQFHV EHWZHHQ WKH SUH�EUHDN DQG SRVW�EUHDN

SHULRGV� 7KH GLYLGHQG \LHOGV DUH VKDUSO\ ORZHU RQ DYHUDJH ���� LQ SRVW EUHDN DQG ��� LQ

SUH�EUHDN�� 7KH \LHOGV GHFUHDVH LQ �� RI �� FRXQWULHV� 7KLV LV FRQVLVWHQW ZLWK WKH LGHD WKDW

H[SHFWHG UHWXUQV GHFUHDVH DIWHU D OLEHUDOL]DWLRQ� $OWKRXJK UHWXUQV DUH PXFK QRLVLHU WKDQ

GLYLGHQG \LHOGV� ZH DOVR REVHUYH WKDW WKH DYHUDJH UHWXUQ GHFUHDVHV DIWHU WKH EUHDNV� 1RWH

� :H DOVR FORVHO\ H[DPLQHG WKH UHVXOWV RI HVWLPDWLRQV ZLWK D VPDOOHU WULPPLQJ IDFWRU�
WKDW VXJJHVWHG EUHDNV QHDU WKH HQG RI WKH VDPSOH ZKLFK DUH DVVRFLDWHG ZLWK WKH $VLDQ
FULVLV� 6LQFH WKHVH GDWHV DUH YHU\ PXFK QHDU WKH HQG RI RXU VDPSOH� ZH GLG QRW H[FOXGH
SRVW�EUHDN REVHUYDWLRQV�

��



WKDW UHWXUQ YRODWLOLW\ DFWXDOO\ GHFOLQHV IURP ����� WR ����� RQ DQ DQQXDOL]HG EDVLV�

7KH FDSLWDO qRZV DOVR H[KLELW GLoHUHQFHV� 7KH HTXLW\ FDSLWDO qRZV WR FDSLWDOL]DWLRQ

UDWLR LQFUHDVHV pYH�IROG DIWHU WKH EUHDN� ,QFUHDVHV RFFXU LQ �� RI �� FRXQWULHV� 6LPLODUO\�

WKH ERQG qRZV WR *'3 UDWLR LQFUHDVHV IURP D QHJDWLYH QXPEHU LQ WKH SUH�EUHDN SHULRG WR

D SRVLWLYH QXPEHU LQ WKH SRVW�EUHDN SHULRG� ,QFUHDVHV RFFXU LQ �� RI �� FRXQWULHV� ,W LV DOVR

LQWHUHVWLQJ WR QRWH WKDW ZKLOH WKH YRODWLOLW\ RI HTXLW\ UHWXUQV DQG GLYLGHQG \LHOGV GHFUHDVHV

DIWHU RXU EUHDNV� WKH YRODWLOLW\ RI ERWK WKH HTXLW\ DQG ERQG FDSLWDO qRZV LQFUHDVHV� ,QGHHG�

WKH YRODWLOLW\ RI WKH ERQG DQG HTXLW\ qRZ UDWLRV GRXEOHV IURP SUH WR SRVW�EUHDN�

��� 0HDQ G\QDPLFV RI FDSLWDO qRZV

:H HVWLPDWHG WKH UHJUHVVLRQ VSHFLpHG LQ HTXDWLRQ ��� IRU HDFK LQGLYLGXDO FRXQWU\

DQG SRROHG DFURVV DOO FRXQWULHV RU WKH YDULRXV FRXQWU\ JURXSV LQWURGXFHG LQ 6HFWLRQ �� 7KH

SRROHG UHJUHVVLRQ DOORZV IRU p[HG HoHFWV� DQG FRUUHFWV IRU WHPSRUDO KHWHURVNHGDVWLFLW\� 7KH

UHVXOWV DUH LQ 7DEOH �� :H UHSRUW WKH UHJUHVVLRQV ERWK IRU HTXLW\ qRZV DQG ERQG qRZV� 7KH

HTXLW\ UHVXOWV DUH FRQVLVWHQW ZLWK WKH OLEHUDOL]DWLRQ LQGXFLQJ D ODUJH SRUWIROLR UHEDODQFLQJ

WKDW LQGXFHV ODUJH FDSLWDO qRZV MXVW DIWHU WKH EUHDN� EXW OHVV DIWHU WKH WUDQVLWLRQ SHULRG

�ZKLFK ZH p[HG DW WKUHH \HDUV�� 2Q DQ DQQXDOL]HG EDVLV� HTXLW\ qRZV LQFUHDVH E\ ���� RI

ORFDO PDUNHW FDSLWDOL]DWLRQ� EXW WKHQ GURS E\ ����� DIWHU WKUHH \HDUV� %RQG qRZV FRQWLQXH

WR LQFUHDVH WKURXJKRXW�

2QH PLJKW H[SHFW WKLV SKHQRPHQRQ WR EH DUWLpFLDOO\ GULYHQ E\ WKH $VLDQ FULVLV� 'XULQJ

ODWH ���� DQG ����� ODUJH DPRXQWV RI IRUHLJQ FDSLWDO OHIW $VLD DQG WKLV ZDV QRW GULYHQ E\

D OLEHUDOL]DWLRQ�LQGXFHG SRUWIROLR UHEDODQFLQJ� +RZHYHU� WKH RYHUDOO SKHQRPHQRQ ZH pQG

GRHV QRW RFFXU IRU $VLD� ZKHUH HTXLW\ qRZV RQ DYHUDJH FRQWLQXH WR LQFUHDVH WKUHH \HDUV DIWHU

WKH OLEHUDOL]DWLRQ� 7KH SRVLWLYH�QHJDWLYH SDWWHUQ KRZHYHU LV YHU\ VWURQJ LQ /DWLQ�$PHULFD�

1RW VXUSULVLQJO\ WKH UHVXOW DOVR VWURQJO\ DSSHDUV IRU WKH � FRXQWULHV UHO\LQJ PRVW RQ IRUHLJQ

FDSLWDO� ZKHUHDV LW GRHV QRW VKRZ IRU WKH OHDVW IRUHLJQ SRUWIROLR FDSLWDO UHOLDQW FRXQWULHV�

7KH IDFW WKDW WKH UHVXOW VKRZV XS IRU WKH FRXQWULHV WKDW UHO\ PRUH KHDYLO\ RQ ERQGV DQG QRW

IRU WKRVH WKDW UHO\ PRVW KHDYLO\ RQ VWRFNV LV SUREDEO\ GXH WR WKH JHRJUDSKLFDO FRPSRVLWLRQ

RI WKHVH JURXSV� ZLWK /DWLQ�$PHULFDQ FRXQWULHV GRPLQDWLQJ WKH IRUPHU� EXW QRW WKH ODWWHU�

�� 9$5 UHVXOWV

��� '\QDPLF UHJUHVVLRQ FRHrFLHQWV

7DEOH � UHSRUWV WKH UHVXOWV RI RXU DQDO\VLV RI G\QDPLF UHJUHVVLRQ FRHrFLHQWV� :H UHSRUW

��



WKH FRHrFLHQWV DW WKUHH KRUL]RQV� N  �� �RQH \HDU�� N  �� �WKUHH \HDUV�� DQG N  ��

�pYH \HDUV�� :H DOVR UHSRUW WKH FXPXODWLYH UHVSRQVHV RYHU WKHVH KRUL]RQV� DQG WKH LQpQLWH

FXPXODWLYH UHVSRQVH� 7R JLYH DQ LGHD RI WKH FURVV�VHFWLRQDO GLVWULEXWLRQ RI WKH FRHrFLHQWV

DFURVV FRXQWULHV� ZH RUGHU WKH FRHrFLHQWV IURP ORZ WR KLJK DQG UHSRUW WKH FRHrFLHQWV IRU

WKH WKLUG DQG ��WK FRXQWU\ �WKHUH DUH �� FRXQWULHV�� :H DOVR UHSRUW WKH HTXDOO\�ZHLJKWHG

DYHUDJH RYHU WKH VL[ /DWLQ $PHULFDQ� RYHU WKH VL[ $VLDQ DQG RYHU DOO FRXQWULHV�

7KH pUVW WKUHH SDQHOV LQYHVWLJDWH VORSH FRHrFLHQWV ZLWK WKH ZRUOG LQWHUHVW UDWH DV WKH

UHJUHVVRU� 7KHVH UHqHFW WKH ORQJ�UXQ FRUUHODWLRQV EHWZHHQ FDSLWDO qRZV� GLYLGHQG \LHOGV

RU UHWXUQV DW WLPH W � N DQG WKH ZRUOG LQWHUHVW UDWH DW WLPH W� 7KH UHODWLRQ EHWZHHQ

IXWXUH FDSLWDO qRZV DQG FXUUHQW ZRUOG LQWHUHVW UDWHV YDULHV VLJQLpFDQWO\ DFURVV FRXQWULHV�

7KH HTXDOO\ ZHLJKWHG UHVSRQVH LV SRVLWLYH� EXW WKH UHODWLRQ LV QHJDWLYH IRU ERWK WKH /DWLQ

$PHULFDQ DQG $VLDQ FRXQWULHV� )RU H[DPSOH� D �� GHFUHDVH LQ WKH ZRUOG LQWHUHVW UDWH LV

DVVRFLDWHG ZLWK D FXPXODWLYH ���PRQWK LQFUHDVH RI 8�6� KROGLQJV RI WKH ORFDO HTXLW\ PDUNHW

HTXDO WR ����� LQ /DWLQ $PHULFD DQG ����� LQ 6RXWK�(DVW $VLD LQ WKH SRVW�EUHDN SHULRG�

7KH UHVXOWV LQ WKH SUH�EUHDN DQG WKH IXOO SHULRG DUH KDUGHU WR LQWHUSUHW� SDUWLDOO\ EHFDXVH

RQH RI WKH 6RXWK�(DVW $VLDQ FRXQWULHV LV DPRQJ WKH RXWOLHU REVHUYDWLRQV�

7KH UHODWLRQ EHWZHHQ WKH ZRUOG LQWHUHVW UDWH DQG IXWXUH GLYLGHQG \LHOGV DOVR KDV QR

FOHDU VLJQ� )RU WKH SRVW�EUHDN SHULRG� WKH HTXDOO\�ZHLJKWHG UHVSRQVH LV DW pUVW SRVLWLYH EXW

WKH FXPXODWLYH LQpQLWH UHVSRQVH LV QHJDWLYH� 7KH UHVSRQVHV LQ /DWLQ $PHULFD DQG $VLD DUH

DOZD\V QHJDWLYH� LQGLFDWLQJ WKDW ORZHU LQWHUHVW UDWHV DUH DVVRFLDWHG ZLWK IXWXUH LQFUHDVHV

LQ GLYLGHQG \LHOGV� 7KLV LV VXUSULVLQJ XQGHU WKH ?SXVK� K\SRWKHVLV ZKHUH ORZHU LQWHUHVW

UDWHV GULYH GHYHORSHG PDUNHW FDSLWDO LQWR HPHUJLQJ PDUNHWV DQG GULYH XS SULFHV WKHUH�

KHQFH ORZHULQJ GLYLGHQG \LHOGV� 2I FRXUVH� ZH UHSRUW ORQJ�UXQ HoHFWV� DQG WKH ?SXVK�

HoHFW PD\ EH YHU\ VKRUW�OLYHG� 7KH HoHFWV ZH GRFXPHQW GLH RXW YHU\ VORZO\� ZKLFK LV

ODUJHO\ GXH WR WKH ODUJH SHUVLVWHQFH RI WKH GLYLGHQG \LHOG LQ PRVW FRXQWULHV� $OVR� WKH

UHVXOW LV QRW UREXVW DFURVV WLPH SHULRGV� ,Q WKH SUH�EUHDN SHULRG DQG WKH IXOO VDPSOH ZH

pQG SRVLWLYH FRHrFLHQWV� 1RWH WKDW WKH FRHrFLHQWV VHHP ODUJH SULPDULO\ EHFDXVH RI WKH

ORJ�WUDQVIRUPDWLRQ RI GLYLGHQG \LHOGV� 7R JHW DQ DSSUR[LPDWH UHJUHVVLRQ FRHrFLHQW IRU WKH

OHYHO RI WKH GLYLGHQG \LHOG� RQH VKRXOG PXOWLSO\ WKH UHSRUWHG FRHrFLHQWV ZLWK WKH DYHUDJH

GLYLGHQG \LHOG OHYHO ��������

)RU WKH LPSOLFLW UHJUHVVLRQ RI IXWXUH UHWXUQV RQ WKH ZRUOG LQWHUHVW UDWH� ZH GLYLGH WKH

FXPXODWLYH HoHFWV E\ N� WR REWDLQ D SHU SHULRG UHWXUQ HoHFW �H[FHSW� RI FRXUVH� IRU N  ���

1RW VXUSULVLQJO\� JLYHQ WKH QRLVLQHVV LQ UHWXUQV� WKH FRHrFLHQWV VKRZ DOVR D ZLGH UDQJH

DFURVV FRXQWULHV� 1HYHUWKHOHVV� WKH\ DUH FRQVLVWHQWO\ SRVLWLYH IRU ERWK /DWLQ�$PHULFD DQG

��



$VLD� DW OHDVW IRU WKH IXOO DQG SRVW�EUHDN VDPSOHV� +HQFH� GHFUHDVHV LQ ZRUOG LQWHUHVW UDWHV

DUH DVVRFLDWHG ZLWK ORQJ�UXQ GHFUHDVHV LQ UHWXUQV� QRW LQFUHDVHV DV ZH PLJKW H[SHFW� 7KH

VDPH FDYHDWV ZH PHQWLRQHG DERYH DSSO\� ,Q DGGLWLRQ� ZH VKRXOG DGG WKDW D WUXH WHVW RI

WKH ?SXVK� K\SRWKHVLV VKRXOG IRFXV RQ WKH HoHFWV RI DQ XQH[SHFWHG VKRFN WR ZRUOG LQWHUHVW

UDWHV� HVSHFLDOO\ VLQFH ZRUOG LQWHUHVW UDWHV DUH TXLWH SUHGLFWDEOH� 6XFK DQ DQDO\VLV IROORZV

ODWHU ZKHQ ZH FRQVLGHU LPSXOVH UHVSRQVHV�

7KH IROORZLQJ SDQHOV FRQVLGHU WKH ORQJ�UXQ UHODWLRQ EHWZHHQ FDSLWDO qRZV DQG IX�

WXUH GLYLGHQG \LHOGV DQG UHWXUQV� 7KH UHODWLRQ EHWZHHQ FDSLWDO qRZV DQG IXWXUH GLYLGHQG

\LHOGV DOVR VKRZV D ORW RI FURVV�VHFWLRQDO GLVSHUVLRQ� EXW IRU WKH IXOO VDPSOH LV FOHDUO\ SUH�

GRPLQDQWO\ QHJDWLYH� ,QFUHDVHG qRZV DUH DVVRFLDWHG ZLWK IXWXUH ORZHU GLYLGHQG \LHOGV� DQG

KHQFH SRWHQWLDOO\ ORZHU FRVWV RI FDSLWDO� )RU DQ DYHUDJH GLYLGHQG \LHOG OHYHO RI ����� DQ

LQFUHDVH LQ 86 qRZV RI �� RI PDUNHW FDSLWDOL]DWLRQ LV DVVRFLDWHG ZLWK D ����� GURS LQ WKH

GLYLGHQG \LHOG DIWHU �� PRQWKV LQ $VLD DQG DQ ����� GURS LQ /DWLQ $PHULFD� 2I FRXUVH�

VXFK ODUJH LQFUHDVHV LQ QHW qRZV UDUHO\ KDSSHQ� +RZHYHU� IRU WKH SRVW�EUHDN SHULRG� WKH

UHVXOWV DUH VRPHZKDW GLoHUHQW� ZLWK SRVLWLYH FRHrFLHQWV IRU $VLD DQG QHJDWLYH RQHV IRU

/DWLQ $PHULFD� 6XEVWDQWLDO GLoHUHQFHV EHWZHHQ SRVW DQG IXOO SHULRG DOVR H[LVW IRU WKH

FRUUHODWLRQV EHWZHHQ FDSLWDO qRZV DQG UHWXUQV� ,Q WKH SRVW�EUHDN SHULRG� WKH FRHrFLHQWV

DUH ODUJHO\ SRVLWLYH� KLJKHU qRZV DUH FRUUHODWHG ZLWK KLJKHU IXWXUH UHWXUQV� )RU WKH IXOO

VDPSOH� WKH FRHrFLHQWV DUH QHJDWLYH ZKHQ HTXDOO\ ZHLJKWHG RYHU DOO FRXQWULHV� EXW FKDQJH

VLJQ RYHU GLoHUHQW KRUL]RQV IRU /DWLQ $PHULFD DQG $VLD� HQGLQJ XS SRVLWLYH IRU $VLD DQG

QHJDWLYH IRU /DWLQ�$PHULFD DW LQpQLW\�

7KH QH[W SDQHO FRQVLGHUV DQ LPSOLFLW UHJUHVVLRQ RI IXWXUH FDSLWDO qRZV RQ FXUUHQW

ORJ�GLYLGHQG \LHOGV� 7KH FXPXODWLYH UHVSRQVHV FDQ QRZ EH LQWHUSUHWHG DV WKH FKDQJH LQ

WRWDO KROGLQJV RYHU WKLV SHULRG� 7KH FRHrFLHQWV DUH JHQHUDOO\ VPDOO IRU WKH VDPH UHDVRQ

SUHYLRXV FRHrFLHQWV LQYROYLQJ GLYLGHQG \LHOGV ZHUH ODUJH^WKH ORJ�WUDQVIRUPDWLRQ� )RU DQ

DYHUDJH GLYLGHQG \LHOG OHYHO RI ������ RQH VKRXOG PXOWLSO\ WKH FRHrFLHQWV E\ ����� ,I KLJKHU

GLYLGHQG \LHOGV SUR[\ IRU KLJKHU H[SHFWHG UHWXUQV� DQG WKH UHWXUQ FKDVLQJ K\SRWKHVLV LV

WUXH� RQH ZRXOG H[SHFW D SRVLWLYH FRQWHPSRUDQHRXV UHODWLRQ� ZKLFK PD\ SHUVLVW EHFDXVH

RI SRVLWLYH DXWRFRUUHODWLRQ LQ GLYLGHQG \LHOGV DQG qRZV� 7KLV LV LQGHHG WKH FDVH IRU ERWK

/DWLQ�$PHULFD DQG $VLD DW WKH pYH�\HDU KRUL]RQ� EXW WKH HoHFWV DUH YHU\ VPDOO� ,W UHPDLQV

WUXH ZKHQ WKH FRXQWU\�E\�FRXQWU\ UHVXOWV DUH DYHUDJHG DW WKH pYH�\HDU KRUL]RQ EXW QRW

ZKHQ WKH LQpQLWH FXPXODWLYH UHVSRQVH LV FRPSXWHG� )RU WKH IXOO VDPSOH� ZH pQG SRVLWLYH

FRHrFLHQWV IRU WKH HTXDOO\�ZHLJKWHG DYHUDJH DQG $VLD� EXW QHJDWLYH FRHrFLHQWV IRU /DWLQ�

$PHULFD � 7KH FRHrFLHQWV DUH DOVR PXFK ODUJHU� LPSO\LQJ FKDQJHV LQ KROGLQJV WKDW PRYH

��



PRUH WKDQ RQH WR RQH ZLWK FKDQJHV LQ GLYLGHQG \LHOGV�

7KH VHFRQG WR ODVW SDQHO LQYHVWLJDWHV WKH FRUUHODWLRQ EHWZHHQ FXUUHQW UHWXUQV DQG

IXWXUH FDSLWDO qRZV� $W WKH KRUL]RQV WKDW ZH FRQVLGHU� ZH ZRXOG QRW H[SHFW WR VHH PXFK RI

DQ HoHFW� HYHQ LI IRUHLJQHUV DUH PRPHQWXP WUDGHUV� ,Q WKH SRVW�EUHDN SHULRG� ZH pQG YHU\

VPDOO HoHFWV� WKDW DUH SRVLWLYH ZKHQ FXPXODWHG IRU $VLD DQG /DWLQ�$PHULFD� EXW QHJDWLYH

ZKHQ DYHUDJHG RYHU DOO FRXQWULHV� 7KH SUH�EUHDN SHULRG \LHOGV PRVWO\ QHJDWLYH FRHrFLHQWV�

,Q JHQHUDO� WKH VORSH FRHrFLHQWV GR QRW OHDG WR VWURQJ FRQFOXVLRQV DERXW XQLYDULDWH

FRUUHODWLRQ SDWWHUQV EHWZHHQ WKH YDULRXV YDULDEOHV� 7KLV PRWLYDWHV LQYHVWLJDWLQJ PRUH

FRPSOH[ SDWWHUQV� HLWKHU SDUWLDO UHJUHVVLRQ FRHrFLHQWV DV LQ WKH *UDQJHU�FDXVDOLW\ DQDO\VLV

WKDW IROORZV� RU LPSXOVH UHVSRQVHV ZKLFK FRQWURO IRU WKH SUHGLFWDELOLW\ RI FDXVDO IDFWRUV�

2QH YHU\ FOHDU FRQFOXVLRQ UHYHDOHG E\ WKLV DQDO\VLV� LV WKDW WKH UHVXOWV SUH DQG SRVW EUHDN

DUH YHU\ GLoHUHQW� GHPRQVWUDWLQJ RQFH DJDLQ WKDW FDSLWDO OLEHUDOL]DWLRQV KDYH FDXVHG EUHDNV

LQ WKH G\QDPLF UHODWLRQV EHWZHHQ RXU YDULDEOHV WKDW FDQQRW EH LJQRUHG�

��� *UDQJHU�FDXVDOLW\ WHVWV

*UDQJHU FDXVDOLW\ WHVWV DUH UHSRUWHG LQ 7DEOH �� 7KH pUVW WKUHH FROXPQV LQYHVWLJDWH

WKH SUHGLFWLYH SRZHU RI D PXFK GLVFXVVHG H[WHUQDO IDFWRU �D ?SXVK� IDFWRU�� WKH ZRUOG

LQWHUHVW UDWH� RQ HTXLW\ qRZV� GLYLGHQG \LHOGV DQG UHWXUQV� 7KH VWDWLVWLFDO UHVXOWV DUH

ZHDN� 7KLV LV QRW VXUSULVLQJ EHIRUH WKH EUHDN LI PDUNHWV ZHUH WUXO\ VHJPHQWHG SUHYHQWLQJ

IUHH FDSLWDO qRZV� 7KH RQO\ VLJQLpFDQW UHVXOW LV WKDW LQ .RUHD ZH FDQ UHMHFW WKDW WKH ZRUOG

LQWHUHVW UDWH IDLOV WR *UDQJHU�FDXVH UHWXUQV� %XW HYHQ LQ WKH 3267 SHULRG� VLJQLpFDQW

UHVXOWV DUH UDUH� ([FHSW IRU VLQJOH FDVHV RI QHDU RU EHORZ �� UHMHFWLRQV RI WKH QR *UDQJHU�

FDXVDOLW\ K\SRWKHVHV LQ .RUHD� WKH 3KLOLSSLQHV� DQG 7XUNH\� WKH RQO\ FRXQWU\ ZKHUH WKH

ZRUOG LQWHUHVW UDWH SOD\HG D VLJQLpFDQW UROH SUHGLFWLQJ FDSLWDO qRZV� GLYLGHQG \LHOGV DQG

UHWXUQV VLPXOWDQHRXVO\ LV %UD]LO�

7KHVH UHVXOWV PD\ LQGLFDWH WKDW WKH ZRUOG LQWHUHVW UDWH LV QRW DQ LPSRUWDQW SUHGLFWRU

RI FDSLWDO qRZV DQG UHWXUQV DQG WKDW WKH SUHYLRXV OLWHUDWXUH �H�J� )URRW HW DO� �������

MXVWLpDEO\ LJQRUHG LW� EXW LW PD\ DOVR UHqHFW WKH VKRUW VDPSOH SHULRGV ZH KDYH DYDLODEOH�

:KHQ ORRNLQJ DW LPSXOVH UHVSRQVHV LQ WKH QH[W VXE�VHFWLRQ� RXU YDULRXV FRXQWU\ JURXSLQJV

PD\ \HW UHYHDO WKH LQWHUHVW UDWHV WR EH DQ LPSRUWDQW H[WHUQDO GHWHUPLQDQW RI FDSLWDO qRZV�

7KH SULFH SUHVVXUH K\SRWKHVLV ZRXOG VXJJHVW WKDW LQFUHDVHG FDSLWDO qRZV WHPSRUDULO\

��



LQGXFH KLJK UHWXUQV ZKLFK DUH UHYHUVHG DIWHUZDUGV LQ ZKLFK FDVH ZH ZRXOG H[SHFW FDSLWDO

qRZV WR *UDQJHU�FDXVH UHWXUQV� ,Q WKH SRUWIROLR UHEDODQFLQJ VWRU\� RQ WKH RWKHU KDQG�

HYHQ EHIRUH WKH IXOO OLEHUDOL]DWLRQ LV LPSOHPHQWHG� DQWLFLSDWLRQ VKRXOG KDYH DOUHDG\ OHG WR

SHUPDQHQW SULFH LQFUHDVHV� PDNLQJ LW OHVV REYLRXV WKDW ZH ZLOO VHH VLJQLpFDQW UHVXOWV LQ WKH

SRVW SHULRG� $V )LJXUH � LQGLFDWHV� UHWXUQV VKRZ WKH PRVW LQWHUHVWLQJ G\QDPLFV GXULQJ WKH

WUDQVLWLRQ SHULRG� ,I WKHUH LV DQ HoHFW RQ WKH GLYLGHQG \LHOG� WKH HoHFW PD\ UHSUHVHQW D PRUH

SHUPDQHQW FKDQJH LQ WKH FRVW RI FDSLWDO� 7KH VWDWLVWLFDO HYLGHQFH RQ *UDQJHU FDXVDOLW\ LV

QRW RYHUZKHOPLQJ� :H UHMHFW WKH K\SRWKHVLV RI QR SUHGLFWDELOLW\ RI UHWXUQV E\ FDSLWDO

qRZV DW WKH �� OHYHO IRU RQO\ VL[ FRXQWULHV� %UD]LO �SUH�EUHDN�� *UHHFH �SUH�EUHDN�� .RUHD

�SRVW�EUHDN�� 0DOD\VLD �IXOO SHULRG�� 3DNLVWDQ �SRVW�EUHDN�� DQG 7KDLODQG �SUH�EUHDN��

,Q WKUHH RI WKH VL[ FRXQWULHV ZKHUH FDSLWDO qRZV SUHGLFW UHWXUQV� WKH\ DOVR SUHGLFW GLY�

LGHQG \LHOGV VLJQLpFDQWO\� ,Q WKUHH RWKHU FRXQWULHV �,QGRQHVLD� 3KLOLSSLQHV DQG 9HQH]XHOD��

ZH DOVR UHFRUG D VLJQLpFDQW UHODWLRQ EHWZHHQ FDSLWDO qRZV DQG GLYLGHQG \LHOGV�

'R HQGRJHQRXV IDFWRUV SOD\ D ODUJH UROH LQ GHWHUPLQLQJ FDSLWDO qRZV" ,I WKDW LV WKH

FDVH� UHWXUQV DQG�RU GLYLGHQG \LHOGV RXJKW WR KDYH SUHGLFWLYH SRZHU IRU FDSLWDO qRZV�

,QWHUHVWLQJO\� WKHUH LV OLWWOH SUHGLFWLYH SRZHU RI GLYLGHQG \LHOGV �RQO\ &RORPELD� 0DOD\VLD�

3DNLVWDQ� DQG WKH 3KLOLSSLQHV�� DQG UHWXUQV SUHGLFW FDSLWDO qRZV RQO\ LQ %UD]LO �SUH�EUHDN��

.RUHD DQG 7KDLODQG�

7KH ODFN RI VLJQLpFDQW SUHGLFWLYH UHODWLRQV EHWZHHQ RXU YDULDEOHV� UHYHDOHG E\ FRXQWU\�

VSHFLpF *UDQJHU�FDXVDOLW\ WHVWV� VWUHVVHV DJDLQ WKH QHHG WR IRFXV RQ FURVV�VHFWLRQDOO\ DYHU�

DJHG UHVXOWV� 7R DQDO\]H VRPH RI WKH SUHGLFWLYH UHODWLRQV IXUWKHU� ZH UHSRUW WKUHH SDUWLDO

UHJUHVVLRQ FRHrFLHQWV LQ 7DEOH ��� 7KH pUVW LV WKH FRHrFLHQW LQ WKH qRZ HTXDWLRQ RQ SDVW

qRZV� )URRW� 2
&RQQHOO DQG 6HDVKROHV ������ QRWH WKDW WKH SUHGLFWLYH SRZHU RI qRZV IRU

IXWXUH UHWXUQV PD\ LQ IDFW EH GXH WR ERWK D VWURQJ FRQWHPSRUDQHRXV UHODWLRQ EHWZHHQ

qRZV DQG UHWXUQV �VHH QH[W VHFWLRQ� DQG WKH SHUVLVWHQFH LQ qRZV� 2XU HVWLPDWHV VXJJHVW

D PRQWKO\ SHUVLVWHQFH FRHrFLHQW RI DURXQG ������ ZKLFK LV VXEVWDQWLDOO\ KLJKHU WKDQ WKDW

IRXQG E\ )URRW HW DO� ������ LQ D GDLO\ PRGHO�

7KH VHFRQG FRHrFLHQW LV WKH FRHrFLHQW RQ UHWXUQV LQ WKH qRZV HTXDWLRQ� 3RVLWLYH

FRHrFLHQWV VXJJHVW IHHGEDFN WUDGLQJ RU PD\ EH WKH UHVXOW RI UHWXUQV DQWLFLSDWLQJ SRVLWLYH

QHZV DERXW IXWXUH PDUNHW UHIRUPV WKDW ZLOO EULQJ LQ IRUHLJQ FDSLWDO� :KHUHDV WKH FRXQWU\

E\ FRXQWU\ UHVXOWV VKRZHG OLWWOH VLJQLpFDQFH �DQG DUH QRW UHSRUWHG�� WKH FRHrFLHQWV DUH

SUHGRPLQDQWO\ SRVLWLYH DV WKH\ DUH LQ )URRW HW DO� ������� 2QH FRXQWU\ IRU ZKLFK D

JUDGXDO OLEHUDOL]DWLRQ VWRU\ ZRXOG KDYH PXFK DSSHDO� .RUHD� UHFRUGV D QHJDWLYH FRHrFLHQW�

��



)LQDOO\� ZH UHSRUW WKH qRZ FRHrFLHQW LQ WKH UHWXUQ HTXDWLRQ� $V LQ )URRW HW DO�

������� ZH pQG SUHGRPLQDQWO\ SRVLWLYH DQG ODUJH FRHrFLHQWV� $ �� LQFUHDVH LQ IRUHLJQ

KROGLQJV OHDGV RQ DYHUDJH WR D ����� LQFUHDVH LQ UHWXUQV QH[W PRQWK �VHH 7DEOH ���� )URRW

HW DO� DUJXH WKDW WKLV LV QRW LQFRQVLVWHQW ZLWK WKH SULFH SUHVVXUH K\SRWKHVLV �ZKLFK ZRXOG

UHTXLUH D SRVLWLYH FRQWHPSRUDQHRXV HoHFW DQG QHJDWLYH ORQJ�UXQ HoHFW� JLYHQ WKDW qRZV DUH

SHUVLVWHQW� 7KH UHVSRQVH FRXOG DOVR UHqHFW D UHWXUQ WR LQWHJUDWLRQ� DV ZH GLVFXVVHG EHIRUH�

DOWKRXJK RQH ZRXOG H[SHFW PXFK RI WKH LQFUHDVH LQ IRUHLJQ KROGLQJV WR EH DQWLFLSDWHG

DQG� KHQFH� QRW LQGXFH ODUJH H[ SRVW SULFH FKDQJHV� ,Q WKH LPSXOVH UHVSRQVH DQDO\VLV

LQ WKH QH[W VHFWLRQ� ZH ORRN DW WKH G\QDPLF HoHFWV RI XQH[SHFWHG VKRFNV� LQFOXGLQJ WKH

FRQWHPSRUDQHRXV UHODWLRQV EHWZHHQ YDULDEOHV�

��� ,PSXOVH 5HVSRQVH $QDO\VLV

$ VXPPDU\ RI WKH LPSXOVH UHVSRQVH DQDO\VLV RI WKH TXDGUDYDULDWH 9$5 LV SUHVHQWHG

LQ )LJXUH �� )RU HDFK FRXQWU\� ZH HVWLPDWH WKH 9$5 RQ WKUHH VDPSOHV� IXOO VDPSOH� SUH�

EUHDN DQG SRVW�EUHDN� :H WKHQ DJJUHJDWH WKH LPSXOVH UHVSRQVHV DFURVV YDULRXV FRXQWU\

JURXSV XVLQJ HTXDO ZHLJKWV� 7R KHOS LQWHUSUHW WKH HYLGHQFH� LQ WKH OLJKW RI WKH K\SRWKHVHV

IRUPXODWHG LQ VHFWLRQ �� ZH SURYLGH WZR DGGLWLRQDO WDEOHV� 7DEOH �� SUHVHQWV DQ DQDO\VLV

RI LPSXOVH UHVSRQVHV RQ FKDQJHV LQ HTXLW\ KROGLQJV DQG ORQJ�UXQ UHWXUQV� ZKHUHDV 7DEOH

�� UHSRUWV VRPH LPSRUWDQW FRQWHPSRUDQHRXV EHWDV� :KHQ UHVFDOHG� WKHVH EHWDV FRQVWLWXWH

WKH LPSXOVH UHVSRQVHV DW WLPH � DQG WKH\ DOVR DSSHDU LQ )LJXUH �� %RWK WDEOHV IRFXV

H[FOXVLYHO\ RQ WKH SRVW�EUHDN SHULRG�

7KH HoHFW RI ZRUOG LQWHUHVW UDWH VKRFNV

7KH HoHFWV RI D QHJDWLYH ZRUOG LQWHUHVW UDWH VKRFN GLoHU JUHDWO\ EHWZHHQ WKH SUH�EUHDN

DQG WKH SRVW�EUHDN SHULRGV� &RQVLGHU WKH SRVW�EUHDN SHULRG� 7KH FRQWHPSRUDQHRXV HoHFWV

RI D VKRFN LQ ZRUOG LQWHUHVW UDWHV DUH PL[HG ZLWK SRVLWLYH FRYDULDQFHV GRPLQDWLQJ �VHH 7DEOH

��� EXW DIWHU RQH SHULRG D QHJDWLYH VKRFN JHQHUDOO\ OHDGV WR VPDOO LQFUHDVHV LQ QHW HTXLW\

qRZV �)LJXUH � SDQHO $�� 7KLV LV GHpQLWHO\ WKH FDVH IRU $VLD EXW OHVV VR IRU /DWLQ $PHULFD�

7KH FRXQWULHV WKDW EHQHpW WKH PRVW DUH WKRVH ZLWK WKH KLJKHVW GHJUHH RI H[WHUQDO pQDQFLQJ�

,Q DOO FDVHV� WKH HoHFWV GLH RXW TXLFNO\� )URP 7DEOH ��� ZH VHH WKDW D QHJDWLYH LQWHUHVW

UDWH VKRFN LV DVVRFLDWHG ZLWK LQFUHDVHG KROGLQJV DW pYH \HDU KRUL]RQV IRU DOO JURXSLQJV�

7KH LPSDFW LV JUHDWHVW IRU FRXQWULHV WKDW UHO\ RQ ERQGV UDWKHU WKDQ VWRFNV� :KLOH WKHUH LV

D ODUJH SRVLWLYH LQFUHDVH LQ KROGLQJV IRU $VLDQ FRXQWULHV XS WR RQH \HDU RXW FRPSDUHG WR

/DWLQ $PHULFDQ FRXQWULHV� E\ pYH \HDUV� WKH LPSDFW LV YHU\ VLPLODU DFURVV WKH UHJLRQV� $

���� GHFUHDVH LQ ZRUOG LQWHUHVW UDWHV OHDGV WR DQ ����� LQFUHDVH LQ WKH SURSRUWLRQ RI WKH

��



PDUNHW KHOG E\ 8�6� LQYHVWRUV�

7KH DQDO\VLV RI GLYLGHQG \LHOGV LQ )LJXUH � SDQHO % DOVR UHYHDOV GLoHUHQFHV EHWZHHQ SUH�

DQG SRVW�EUHDN VDPSOHV� /RRNLQJ DW WKH IXOO VDPSOH UHVXOWV� WKH LPSXOVH UHVSRQVH IXQFWLRQ

LV qDW� ,Q WKH SRVW�EUHDN VDPSOH� D QHJDWLYH VKRFN LQ WKH LQWHUHVW UDWH LV DVVRFLDWHG ZLWK

ORZHU GLYLGHQG \LHOGV LQ $VLDQ DQG /DWLQ $PHULFDQ FRXQWULHV� 7KH RQO\ LQFLGHQFH RI KLJKHU

GLYLGHQG \LHOGV LV IRU FRXQWULHV WKDW XVH OLWWOH H[WHUQDO pQDQFLQJ� ,Q WHUPV RI PDJQLWXGH�

7DEOH �� LV LQIRUPDWLYH� 7KH FRQWHPSRUDQHRXV EHWD LV RYHU ����� PHDQLQJ WKDW D ��

GHFUHDVH LQ WKH ZRUOG LQWHUHVW UDWH OHDVHV WR D GURS LQ WKH OHYHO RI WKH GLYLGHQG \LHOG RI

DERXW �� WLPHV WKH DYHUDJH GLYLGHQG \LHOG� WKDW LV �� ES� 7KH HoHFW SHUVLVWV IRU TXLWH D

ORQJ WLPH� HVSHFLDOO\ LQ $VLD�

7KH DQDO\VLV RI UHWXUQV LQ )LJXUH � SDQHO & VXJJHVWV D SRVLWLYH HoHFW RQO\ FRQWHP�

SRUDQHRXVO\ LQ DOO FRXQWULHV H[FHSW WKRVH WKDW GR QRW UHO\ RQ H[WHUQDO pQDQFLQJ� 7KLV LV

FRQVLVWHQW ZLWK D SRUWIROLR HoHFW �KLJKHU FDSLWDO qRZV WR HPHUJLQJ PDUNHWV� EHLQJ LQGXFHG

E\ D ORZ ZRUOG LQWHUHVW UDWH� ,W PD\ UHqHFW D SXUH VKRUW�WHUP SULFH SUHVVXUH HoHFW RU WKH

UHWXUQ WR LQWHJUDWLRQ �VHH DERYH� LI PDUNHW OLEHUDOL]DWLRQV KDSSHQ WR FRLQFLGH ZLWK SHULRGV

RI ORZHU ZRUOG LQWHUHVW UDWHV�

2XU DQDO\VLV RI ORQJ�UXQ UHWXUQV VXJJHVWV WKDW QHJDWLYH LQWHUHVW UDWH VKRFNV LQFUHDVH

ORQJ�UXQ UHWXUQV RYHU D RQH�\HDU KRUL]RQ EXW WKH HoHFW LV HOLPLQDWHG E\ WKUHH \HDUV� +RZ�

HYHU� ERWK WKH GLYLGHQG \LHOG HoHFWV DQG WKH H[SHFWHG UHWXUQ HoHFWV GR QRW VKRZ FOHDU

HQRXJK UHVXOWV WR GLVWLQJXLVK EHWZHHQ ORQJ�WHUP EHQHpFLDO HoHFWV �ORZHU FRVW RI FDSLWDO� RU

VKRUW�WHUP SULFH SUHVVXUH HoHFWV WKDW PLJKW UHYHUVH WKHPVHOYHV� 1HYHUWKHOHVV� WKH PDMRU�

LW\ RI WKH FRHrFLHQWV LQ 7DEOH �� DUH QHJDWLYH� VXJJHVWLQJ ORQJ�UXQ GHFUHDVHV LQ H[SHFWHG

UHWXUQV� )URP )LJXUH �� LW LV DOVR DSSDUHQW WKDW WKHUH ZHUH QR FOHDU ZRUOG LQWHUHVW UDWH

HoHFWV EHIRUH WKH EUHDN�

7KH HoHFW RI HTXLW\ qRZ VKRFNV

:H H[DPLQH WKH LPSDFW RI SRVLWLYH HTXLW\ qRZV VKRFNV RQ GLYLGHQG \LHOGV DQG UHWXUQV

LQ )LJXUH � SDQHOV ' DQG (� 3HUKDSV WKH PRVW SRZHUIXO JUDSK WKDW ZH SUHVHQW LV WKH

LPSXOVH UHVSRQVH RI D SRVLWLYH VKRFN LQ HTXLW\ qRZV RQ GLYLGHQG \LHOGV� $JDLQ� LQ WKH SUH�

EUHDN SHULRG� LW LV KDUG WR VHH DQ\ FRQVLVWHQW HoHFW� +RZHYHU� LQ WKH SRVW EUHDN SHULRG�

WKHUH LV D VKDUSO\ ORZHU GLYLGHQG \LHOG� &RQWHPSRUDQHRXVO\ �VHH 7DEOH ���� WKH HoHFW LV

RQ WKH RUGHU RI DERXW �� EDVLV SRLQWV SHU �� LQFUHDVH LQ IRUHLJQ KROGLQJV� ,Q DGGLWLRQ�

WKH HoHFW LV YHU\ SHUVLVWHQW� 'LYLGHQG \LHOGV GURS WKH PRVW IRU $VLDQ FRXQWULHV EXW DOVR

GURS IRU /DWLQ $PHULFDQ FRXQWULHV� 7KH GURS LQ GLYLGHQG \LHOGV LV YHU\ VWURQJ IRU WKRVH

��



FRXQWULHV WKDW UHO\ RQ H[WHUQDO pQDQFLQJ� ,QWHUHVWLQJO\� WKH FRXQWULHV WKDW DFWLYHO\ XVH

ERQG pQDQFLQJ KDYH D ODUJHU GURS LQ GLYLGHQG \LHOGV WKDQ WKRVH FRXQWULHV WKDW UHO\ PRUH

RQ HTXLW\ pQDQFLQJ� )ROORZLQJ %HNDHUW DQG +DUYH\
V ������ DUJXPHQW WKDW FKDQJHV LQ

GLYLGHQG \LHOGV FORVHO\ IROORZ FKDQJHV LQ WKH FRVW RI HTXLW\ FDSLWDO� WKLV DQDO\VLV VXJJHVWV

WKDW LQFUHDVHG FDSLWDO qRZV GHFUHDVH WKH FRVW RI HTXLW\ FDSLWDO� ,W LV LPSRUWDQW WR UHDOL]H

WKDW WKH VKRFN WR FDSLWDO qRZV LV QHW RI WKH UHVXOW RI ZRUOG LQWHUHVW UDWH FKDQJHV�

7KH LPSXOVH UHVSRQVH DQDO\VLV RI FDSLWDO qRZV RQ UHWXUQV LQ )LJXUH � SDQHO ( LV

FRQVLVWHQW ZLWK WKH SRUWIROLR UHEDODQFLQJ K\SRWKHVLV� ,Q WKH SRVW�EUHDN SHULRG� UHWXUQV

LQFUHDVH RQO\ LQ WKH YHU\ VKRUW WHUP� 7KHVH UHVXOWV DUH FRQVLVWHQW ZLWK WKH GLYLGHQG \LHOG

UHVXOWV� $ VKRFN LQ HTXLW\ FDSLWDO qRZV LQFUHDVHV WKH SULFH OHYHO ZKLFK OHDGV WR KLJKHU

UHWXUQV LQ WKH VKRUW�WHUP DQG SHUPDQHQWO\ ORZHU GLYLGHQG \LHOGV� 7KH FRQWHPSRUDQHRXV

EHWD LV DURXQG �� 7KLV LV RI WKH VDPH RUGHU RI PDJQLWXGH DV WKH HVWLPDWH IRU 0H[LFR

LQ &ODUN DQG %HUNR ������� EXW PXFK VPDOOHU WKDQ WKH HVWLPDWH LQ WKH GDLO\ qRZ�UHWXUQ

PRGHO LQ )URRW HW DO� ������� 1RQH RI WKHVH VWXGLHV VHSDUDWH WKH LQWHUHVW UDWH HoHFW IURP

WKH FDSLWDO qRZV HoHFW� 7KH FXPXODWLYH HoHFW �VHH 7DEOH ��� UHPDLQV SRVLWLYH� EXW EHFRPHV

VLJQLpFDQWO\ VPDOOHU DW WKH ���PRQWK KRUL]RQ VXJJHVWLQJ VRPH� EXW LQFRPSOHWH� UHYHUVDO RI

SULFHV� 7KH ODUJHVW LPSDFW LV RQ FRXQWULHV WKDW KDYH D UHODWLYHO\ ODUJH UHOLDQFH RQ H[WHUQDO

pQDQFLQJ�

7KH HoHFW RI UHWXUQ DQG GLYLGHQG \LHOG VKRFNV

:H QRZ WXUQ WR WKH UHWXUQ FKDVLQJ K\SRWKHVLV� %RKQ DQG 7HVDU ������ GLVWLQJXLVK

WZR K\SRWKHVHV� 7KH ?UHWXUQ XSGDWLQJ� K\SRWKHVLV OLQNV H[SHFWHG UHWXUQV WR FDSLWDO qRZV�

7KH ?PRPHQWXP� K\SRWKHVHV SUHGLFWV SRVLWLYH FDSLWDO qRZV DIWHU SRVLWLYH UHWXUQV� :H

UHYLVLW WKLV ODVW K\SRWKHVLV E\ ORRNLQJ DW UHDOL]HG UHWXUQV DQG PHDVXULQJ WKH LPSDFW RI D

SRVLWLYH VKRFN LQ UHWXUQV RQ WKH FDSLWDO qRZV �VHH )LJXUH � SDQHO )�� ,Q RXU IUDPHZRUN�

WKH 9$5 RUGHULQJ LPSOLHV WKDW WKH UHWXUQ VKRFN RPLWV WKH FRQWHPSRUDQHRXV FRUUHODWLRQ

ZLWK ERWK FDSLWDO qRZV DQG GLYLGHQG \LHOGV DQG KHQFH UHqHFWV DQ XQXVXDO XQH[SHFWHG KLJK

UHWXUQ� QRW FRQWHPSRUDQHRXVO\ FRUUHODWHG ZLWK IRUHLJQ FDSLWDO VKRFNV RU SHUPDQHQW FRVW

RI FDSLWDO FKDQJHV� :KLOH QRW UHSRUWHG� SRVLWLYH VKRFNV WR UHWXUQV LQFUHDVH FDSLWDO qRZV

LQ �� RI �� FRXQWULHV XVLQJ WKH IXOO VDPSOH� ([DPLQLQJ WKH SRVW�EUHDN HVWLPDWLRQ� ZH VHH

WKDW FDSLWDO qRZV LQFUHDVH LQ �� RI �� FRXQWULHV� )URP SDQHO )� WKH SRVLWLYH UHVSRQVH

RI qRZV LV IRXQG LQ DOO UHJLRQV EXW LV PRVW GUDPDWLF IRU /DWLQ $PHULFDQ FRXQWULHV� :H

DOVR pQG OLWWOH RU QR LPSDFW RQ FDSLWDO qRZV IRU WKRVH FRXQWULHV WKDW KDYH VPDOO H[WHUQDO

pQDQFLQJ� 7KH LPSXOVH UHVSRQVH DQDO\VLV VXSSRUWV WKH K\SRWKHVLV WKDW FDSLWDO qRZV DUH�

LQ SDUW� PRPHQWXP GULYHQ� 7KDW WKLV LV DQ HQWLUHO\ VKRUW�UXQ HoHFW LV FRQpUPHG E\ WKH

��



FXPXODWLYH UHVSRQVHV UHSRUWHG LQ 7DEOH ��� 3DQHO &� 7KH SRVLWLYH UHWXUQ VKRFNV OHDG WR

KLJKHU KROGLQJV LQ WKH VKRUW�WHUP EXW QRW LQ WKH ORQJ WHUP�

)LJXUH � 3DQHO * UHSRUWV WKH HoHFWV RI GLYLGHQG \LHOGV RQ FDSLWDO qRZV� ZKHUH WKH

GLYLGHQG \LHOG VKRFN LV QHW RI D FRQWHPSRUDQHRXV FDSLWDO qRZ HoHFW� ,Q WKH SRVW�EUHDN

DQDO\VLV� D SRVLWLYH VKRFN LQ WKH GLYLGHQG \LHOG LV DVVRFLDWHG ZLWK KLJKHU qRZV DIWHU D

IHZ SHULRGV IRU WKH YRODWLOLW\�ZHLJKWHG� HTXDOO\�ZHLJKWHG DQG WKH YDOXH�ZHLJKWHG VHW RI

FRXQWULHV DIWHU DQ LQLWLDO QHJDWLYH UHVSRQVH� )RU WKH /DWLQ $PHULFDQ DQG WKH $VLDQ VHW�

WKH LPSXOVH UHVSRQVHV EDVLFDOO\ EHFRPH ]HUR� 7KH IRUPHU UHVXOWV PD\ EH FRQVLVWHQW ZLWK

WKH VKRUW�UXQ PRPHQWXP UHVXOWV DQG D ORQJHU WHUP ?H[SHFWHG UHWXUQ��FKDVLQJ HoHFW� ,Q

WKH YHU\ VKRUW WHUP� D KLJKHU GLYLGHQG \LHOG PD\ VLPSO\ UHqHFW D QHJDWLYH XQH[SHFWHG

UHWXUQ� ZKLFK OHDGV WR UHGXFHG VKRUW�WHUP FDSLWDO qRZV� +RZHYHU� KLJKHU GLYLGHQG \LHOGV

PD\ EH DVVRFLDWHG ZLWK KLJKHU H[SHFWHG UHWXUQV LQ WKH IXWXUH� 3RVLWLYH HoHFWV RQ FDSLWDO

qRZV DUH RQO\ YLVLEOH DIWHU WZR SHULRGV DQG WKHQ RQO\ IRU D VXEVHW RI RXU JURXSLQJV� )RU

WKH SUH�EUHDN SHULRG� WKH H[SHFWHG UHWXUQ HoHFW LV YHU\ VWURQJ IRU 6RXWK�(DVW $VLD DQG WKH

VWRFN UHOLDQW FRXQWULHV �ZKLFK LQFOXGHV IRXU RI WKH 6RXWK�(DVW $VLDQ FRXQWULHV� HYHQ LQ WKH

VKRUW�WHUP� EXW LW JHWV UHYHUVHG LQ WKH ORQJ�WHUP� 7KH FRXQWULHV QRW UHO\LQJ RQ H[WHUQDO

pQDQFH GLVSOD\ D FRQVLVWHQWO\ SRVLWLYH HoHFW� 7DEOH ��� 3DQHO % FXPXODWHV WKHVH HoHFWV WR

PHDVXUH WKH WRWDO FKDQJH LQ KROGLQJV� 7KH FXPXODWLYH HoHFWV� IRU H[DPSOH� VKRZ WKDW WKH

SRVLWLYH ORQJ�UXQ HoHFWV RQ FDSLWDO qRZV LQ 6RXWK�(DVW $VLD VXrFH WR RYHUWXUQ WKH LQLWLDO

QHJDWLYH HoHFW� )RU /DWLQ $PHULFDQ DQG VWRFN UHOLDQW FRXQWULHV� WKH FXPXODWLYH HoHFW LV

VOLJKWO\ QHJDWLYH�

��� 7UDQVLWLRQ '\QDPLFV

7KH UHVXOWV RI RXU 7+/ VWDWLVWLF XVLQJ WKH TXDGUDYDULDWH 9$5 DUH VXPPDUL]HG LQ

)LJXUH � IRU FDSLWDO qRZV DQG GLYLGHQG \LHOGV� $V GLVFXVVHG LQ VHFWLRQ �� ZH FDQ LQWHUSUHW

WKHVH UHVXOWV DV LQGLFDWLYH RI KRZ qRZV DQG GLYLGHQGV UHDFWHG ZKHQ WKH PDUNHWV LQWHJUDWH

DQG KRZ WKH\ PLJKW UHDFW ZKHQ WKH LQWHJUDWLRQ SURFHVV LV UHYHUVHG� 7KH SUH�PHDQ�QHZ

G\QDPLFV SORW LOOXVWUDWHV WKDW IRU DOPRVW KDOI WKH FRXQWULHV� FDSLWDO FRPHV LQ YHU\ IDVW�

VR WKDW DGMXVWPHQW KDSSHQV YHU\ TXLFNO\� XVXDOO\ ZLWKLQ RQH PRQWK� 7KLV PD\ SURYLGH

LQGLUHFW HYLGHQFH RI SRUWIROLR UHEDODQFLQJ� %XW WKHUH DUH DOVR VRPH QRWDEOH H[FHSWLRQV� ,Q

&KLOH� &RORPELD� *UHHFH� ,QGLD� .RUHD� 3KLOLSSLQHV� 3RUWXJDO� 7KDLODQG� DQG 9HQH]XHOD

WKH WUDQVLWLRQ ODVWV DW OHDVW pYH PRQWKV� 0RUH VWULNLQJ LV WKDW LQ �� RI WKH �� FRXQWULHV�

WKH WUDQVLWLRQ LPSOLHG E\ WKH SRVW�PHDQ�ROG G\QDPLFV LV IDVWHU �ZLWK %UD]LO PRYLQJ IURP

� WR � PRQWKV�� VXJJHVWLQJ WKDW ZKHQ FDSLWDO OHDYHV� LW OHDYHV IDVWHU WKDQ LW FDPH� 7KLV LV

DQ LQWHUHVWLQJ pQGLQJ LQ WKH OLJKW RI WKH UHFHQW FULVHV ZKLFK UHVXOWHG LQ FDSLWDO qLJKW IURP

��



PDQ\ HPHUJLQJ PDUNHWV� ,QGHHG� RXU HPSLULFDO pQGLQJV XVH GDWD IURP ORQJ EHIRUH WKHVH

FULVHV�

,Q �� RI WKH �� FRXQWULHV� D GLYLGHQG \LHOG GHFUHDVH IROORZHG WKH OLEHUDOL]DWLRQ �VWUXF�

WXUDO FKDQJH�� LQGLFDWLQJ D GHFUHDVH LQ WKH FRVW RI FDSLWDO� ,Q FRQWUDVW WR WKH HYLGHQFH RQ

FDSLWDO qRZV� WKLV GHFUHDVH LQ WKH FRVW RI FDSLWDO VHHPV WR WDNH VRPH WLPH �PRUH WKDQ �

PRQWK LQ DOO FRXQWULHV EHVLGHV .RUHD� DQG D PHGLDQ RI � PRQWKV�� EXW LQ WKH UHYHUVH H[�

SHULPHQW� WKLV SURFHVV ZRXOG WDNH HYHQ ORQJHU �PHGLDQ RI �� PRQWKV�� 2QH LQWHUSUHWDWLRQ

RI WKLV pQGLQJ LV WKDW OLEHUDOL]DWLRQV KDYH PDGH GLYLGHQG \LHOGV OHVV SHUVLVWHQW�

�� &RQFOXVLRQV

7KH JRDO RI WKLV SDSHU LV WR GHYHORS D EHWWHU XQGHUVWDQGLQJ RI WKH UHODWLRQ EHWZHHQ

FDSLWDO qRZV DQG DVVHW SULFHV� :H DSSO\ WKH ODWHVW VWUXFWXUDO EUHDN HFRQRPHWULFV WR LGHQWLI\

OLEHUDOL]DWLRQV LQ �� HPHUJLQJ PDUNHWV� ,Q FRQWUDVW WR SUHYLRXV ZRUN� ZH H[DPLQH ERWK

ERQG DQG HTXLW\ qRZV� )XUWKHUPRUH� ZH H[DPLQH ERWK H[ SRVW UHWXUQV DQG D SUR[\ IRU

H[SHFWHG UHWXUQV� WKH GLYLGHQG \LHOG�

2XU DQDO\VLV VXJJHVWV WKDW DIWHU D OLEHUDOL]DWLRQ HTXLW\ FDSLWDO qRZV LQFUHDVH E\ ����

RI PDUNHW FDSLWDOL]DWLRQ RQ DQ DQQXDO EDVLV� +RZHYHU� WKUHH \HDUV SRVW�OLEHUDOL]DWLRQ� WKH

HTXLW\ qRZV DUH UHGXFHG� 7KLV LV FRQVLVWHQW ZLWK D PRGHO ZKHUHE\ LQYHVWRUV UHEDODQFH WKHLU

SRUWIROLRV WRZDUGV HPHUJLQJ PDUNHWV�

2XU VWUXFWXUDO 9$5 IUDPHZRUN DOORZV XV WR H[DPLQH WKH LPSDFW RI VKRFNV LQ QHW

FDSLWDO qRZV RQ DVVHW UHWXUQV DQG H[SHFWHG UHWXUQV� ,Q FRQWUDVW WR SUHYLRXV UHVHDUFK� ZH

H[SOLFLWO\ WDNH LQWR DFFRXQW D IXQGDPHQWDO QRQVWDWLRQDULW\ LQ WKH GDWD � VWUXFWXUDO EUHDNV

LQGXFHG E\ OLEHUDOL]DWLRQV� :H HVWLPDWH RXU 9$5V LQ ERWK WKH IXOO VDPSOH� SUH�EUHDN DQG

WKH SRVW�EUHDN VDPSOH� :H pQG VLJQLpFDQW GLoHUHQFHV� LQ SDUWLFXODU� EHWZHHQ WKH SUH�EUHDN

DQDO\VLV DQG WKH SRVW�EUHDN DQDO\VLV�

:H UHYLVLW D QXPEHU RI LPSRUWDQW K\SRWKHVHV ZLWKLQ WKH 9$5 IUDPHZRUN� )LUVW� WKH

?SXVK HoHFW� IURP ZRUOG LQWHUHVW UDWHV WR FDSLWDO qRZV DSSHDUV FRQVLVWHQWO\ ZKHQ ZH FX�

PXODWH LPSXOVH UHVSRQVHV ZKHUHDV FRQWHPSRUDQHRXVO\ LQWHUHVW UDWHV DQG FDSLWDO qRZV VKRZ

QR FRQVLVWHQW FRUUHODWLRQ SDWWHUQ� $ ���� GHFUHDVH LQ LQWHUHVW UDWHV HYHQWXDOO\ LQFUHDVHV

IRUHLJQ KROGLQJV E\ DERXW ����� RI PDUNHW FDS� D VPDOO HoHFW� ,QWHUHVW UDWH GHFUHDVHV GR

JHQHUDWH VWURQJ EXW YHU\ VKRUW�OLYHG LQFUHDVHV LQ UHWXUQV�

��



6HFRQG� XQH[SHFWHG VKRFNV WR HTXLW\ qRZV KDYH D VWURQJO\ SRVLWLYH FRQWHPSRUDQHRXV

HoHFW RQ UHWXUQV� LQ OLQH ZLWK WKH pQGLQJV RI &ODUN DQG %HUNR ������� DQG )URRW HW DO�

������� 7KH HoHFW LPPHGLDWHO\ GLHV RXW EXW WKHUH LV RQO\ LQFRPSOHWH UHYHUVDO VXJJHVWLQJ

VRPH RI WKH HoHFW LV SHUPDQHQW� 7KLV LV FRQVLVWHQW ZLWK RXU pQGLQJ WKDW SRVLWLYH VKRFNV

LQ QHW HTXLW\ FDSLWDO qRZV OHDG WR ORZHU GLYLGHQG \LHOGV ^ RXU SUR[\ IRU H[SHFWHG UHWXUQV�

)ROORZLQJ %HNDHUW DQG +DUYH\
V �����D� DUJXPHQW WKDW GLYLGHQG \LHOG FKDQJHV UHYHDO LQ�

IRUPDWLRQ DERXW WKH FRVW RI HTXLW\ FDSLWDO� WKH HTXLW\ FDSLWDO qRZ VKRFNV OHDG WR ORZHU

FRVW RI FDSLWDO LQ PDQ\ FRXQWULHV� :H pQG WKDW WKLV UHODWLRQ LV GUDPDWLFDOO\ VWUHQJWKHQHG

LI ZH HVWLPDWH RXU 9$5V RQ WKH SRVW EUHDN VDPSOH� $OWKRXJK SDUW RI WKH LQLWLDO HoHFW PD\

EH GXH WR ?SULFH SUHVVXUH�� RXU UHVXOWV VXJJHVW SDUW RI WKH UHVSRQVH LV QHDU SHUPDQHQW DQG

EHQHpFLDO�

7KLUG� ZH UHYLVLW WKH %RKQ DQG 7HVDU ������ DUJXPHQW WKDW FDSLWDO qRZV DUH PRUH

OLNHO\ GULYHQ E\ CUHWXUQ FKDVLQJ
 WKDQ SRUWIROLR UHEDODQFLQJ� :H pQG HYLGHQFH WKDW SRVLWLYH

UHWXUQV VKRFNV DUH IROORZHG E\ LQFUHDVHG VKRUW�WHUP HTXLW\ FDSLWDO qRZV�

)LQDOO\� ZH SURYLGH LQWHUHVWLQJ QHZ UHVXOWV RQ WKH WUDQVLWLRQ IURP SUH�EUHDN WR SRVW�

EUHDN V\VWHPV� ,Q DOPRVW DOO WKH FRXQWULHV ZH H[DPLQH� RXU WUDQVLWLRQ DQDO\VLV RI HTXLW\

qRZV VXJJHVWV WKDW ZKHQ FDSLWDO OHDYHV LW OHDYHV IDVWHU WKDQ LW FDPH� 7KHVH LQWULJXLQJ

UHVXOWV PD\ VKHG OLJKW RQ WKH UHFHQW FULVHV LQ /DWLQ $PHULFD DQG $VLD DQG WKH UROH RI

FDSLWDO qLJKW�

7KHUH DUH� RI FRXUVH� PDQ\ FDYHDWV WR RXU DQDO\VLV� ,GHDOO\� ZH QHHG DQ HFRQRPLF

WKHRU\ WKDW FDSWXUHV WKH HYROXWLRQ IURP VHJPHQWHG WR LQWHJUDWHG pQDQFLDO PDUNHWV� ,Q WKH

DEVHQFH RI VXFK D WKHRU\� ZH UHO\ RQ YHFWRU DXWRUHJUHVVLRQV WR FKDUDFWHUL]H WKH EHKDYLRU

RI LPSRUWDQW pQDQFLDO DJJUHJDWHV� ,Q DGGLWLRQ� WKH EUHDN PHWKRGRORJ\ LPSOLFLWO\ DVVXPHV

WKDW HYHU\ EUHDN LV SHUPDQHQW DQG KHQFH WKHRUHWLFDOO\ LJQRUHV WKDW WKH QH[W EUHDN PD\

EH UDWLRQDOO\ DQWLFLSDWHG E\ PDUNHW SDUWLFLSDQWV� ,I WKLV LV WKH FDVH� D UHJLPH VZLWFKLQJ

PRGHO� VXFK DV WKH RQH SUHVHQWHG LQ %HNDHUW DQG +DUYH\ ������ PD\ EH D VXSHULRU PRGHOLQJ

DSSURDFK� $OWKRXJK ZH KDYH QRW VWXGLHG WKLV LVVXH LQ GHWDLO� ZH EHOLHYH WKDW VWUXFWXUDO

EUHDN WHVWV FDQ SUREDEO\ EH XVHG WR GHWHFW SHUVLVWHQW FKDQJHV LQ UHJLPH DQG VR DUH OHVV

LQFRPSDWLEOH ZLWK D UHJLPH�VZLWFKLQJ PRGHO WKDQ WKHRU\ PD\ OHDG RQH WR EHOLHYH�

��
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V GLY LGH QGV� 7 KH UH VH H PV
WR EH D Q LVVXH R I Z KH Q WKH ,) & UH F R UGH G GLY LGH QGV� ) R U H [ D PSOH � LQ . R UH D � WKH UH D UH GLY LGH QGV SD LG
LQ -D QXD U\ � � � � D QG QR GLY LGH QGV D SSH D U LQ WKH LQGLY LGXD O F R PSD Q\ pOH V XQWLO 0 D UF K � � � � � $ IWH U
WKD W� WKH UH LV QR GLY LGH QG SD LG E\ D Q LQGLY LGXD O F R PSD Q\ XQWLO $ SULO � � � � � ,W LV QR W VXUSULVLQJ
WKD W Z H pQG ] H UR H QWULH V LQ -D QXD U\ D QG ) H EUXD U\ � � � � D QG LQ 0 D UF K � � � � � ,Q R UGH U WR D Y R LG
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) R U . R UH D � Z H F D OF XOD WH WKH GLY LGH QG R Q WKH LQGH [ LQ ' H F H PEH U � � � � D QG XVH WKD W Y D OXH D V
WKH QXPH UD WR U IR U WKH GLY LGH QG \ LH OG F D OF XOD WLR Q IR U -D QXD U\ D QG ) H EUXD U\ � � � � � 7 KH Y D OXH V �LQ
SH UF H QW� IR U WKH VH WZ R PR QWKV D UH � �� � � � D QG � �� � � � � UH VSH F WLY H O\ � ,Q ) H EUXD U\ � � � � � Z H F D OF XOD WH
WKH GLY LGH QG R Q WKH LQGH [ D QG XVH WKD W Y D OXH LQ WKH QXPH UD WR U IR U 0 D UF K � � � � � 7 KH Y D OXH LV
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Table 1

Summary analysis of net equity flows and net bond flows

Equity flow and 
bond flow

 H0: - Equity flows 
do not Granger 

cause bond flows

H0: - Bond flows do 
not Granger cause 

equity flows
Country Full Post-1990 Full Post-1990 Full Post-1990 Full Post-1990 correlation P-value P-value  
Argentina 0.0093 0.0837 0.0035 0.0090 0.0040 0.0104 0.0074 0.0194 0.055 0.558 0.114
Brazil 0.0519 0.1271 0.0037 0.0093 0.0030 0.0077 0.0067 0.0170 0.013 0.000 0.165
Chile 0.0233 0.0578 0.0090 0.0226 -0.0326 -0.0642 -0.0236 -0.0416 -0.049 0.036 0.897
Colombia 0.0137 0.0323 0.0017 0.0044 -0.0001 0.0022 0.0015 0.0065 0.189 0.000 0.000
Greece 0.0012 0.0173 0.0008 0.0023 -0.0009 -0.0009 -0.0001 0.0014 0.046 0.262 0.019
India 0.0048 0.0112 0.0008 0.0019 -0.0010 -0.0009 -0.0002 0.0011 0.195 0.000 0.000
Indonesia 0.0302 0.0764 0.0027 0.0069 0.0023 0.0058 0.0050 0.0127 -0.007 0.834 0.181
Jordan n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Korea 0.0417 0.0781 0.0037 0.0088 0.0016 0.0056 0.0053 0.0144 0.071 0.000 0.000
Malaysia 0.0115 0.0263 0.0088 0.0210 -0.0058 0.0004 0.0030 0.0214 -0.135 0.996 0.763
Mexico 0.1186 0.2411 0.0104 0.0253 0.0196 0.0466 0.0300 0.0719 0.103 0.973 0.000
Nigeria n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Pakistan 0.0058 0.0148 0.0007 0.0018 0.0006 0.0014 0.0012 0.0032 0.110 0.000 0.100
Philippines 0.0176 0.0444 0.0046 0.0115 -0.0052 -0.0101 -0.0006 0.0014 0.035 0.832 0.998
Portugal 0.0284 0.0701 0.0028 0.0070 -0.0016 -0.0033 0.0012 0.0037 0.043 0.000 0.002
Taiwan 0.0010 0.0020 0.0001 0.0004 -0.0110 -0.0278 -0.0109 -0.0274 0.022 0.973 0.953
Thailand 0.0320 0.0667 0.0026 0.0059 -0.0005 -0.0001 0.0021 0.0058 -0.063 0.013 0.001
Turkey 0.0188 0.0477 0.0010 0.0028 0.0003 0.0010 0.0014 0.0038 -0.169 0.611 0.441
Venezuela -0.0049 -0.0091 0.0004 0.0011 0.0139 0.0327 0.0144 0.0338 0.007 0.990 0.892
Zimbabwe n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Full 0.0238 0.0581 0.0034 0.0083 -0.0008 0.0004 0.0026 0.0087 0.027
Asia 0.0223 0.0490 0.0037 0.0091 -0.0031 -0.0044 0.0006 0.0047 -0.013
Latin 0.0353 0.0888 0.0048 0.0119 0.0013 0.0059 0.0061 0.0178 0.053
Rely on Stocks 0.0257 0.0572 0.0052 0.0128 -0.0073 -0.0119 -0.0021 0.0009 -0.016
Rely on Bonds 0.0352 0.0890 0.0036 0.0089 0.0072 0.0174 0.0108 0.0263 0.047
Top External 0.0380 0.0912 0.0051 0.0124 0.0060 0.0172 0.0111 0.0296 0.019
Bottom External 0.0089 0.0246 0.0027 0.0067 -0.0083 -0.0171 -0.0057 -0.0103 0.060
Full represents an equally weighted average across all countries. Asia is an equally-weigthed average across six Asian countries (Indonesia, Korea, Malaysia, Phillipines, 
Taiwan and Thailand), and Latin is equally weighted correlation across six Latin American countries (Argentina, Brazil, Chile, Colombia, Mexico and Venezuela). We also 
report equally-weighted across the six countries that rely most on equity financing (Chile, Philippines, Malaysia, Portugal, Thailand and Korea), equally weighted across the 
six countries that rely most on bond financing (Venezeula, Mexico, Argentina, Pakistan, Indonesia and Brazil), equally weighted across the six countries that have the highest 
proportion of external financing, that is, the bond plus equity capital flows to GDP (Mexico, Malaysia, Venezuela, Argentina, Brazil, and Korea) and the six countries with the 
lowest proportion of external financing to GDP (Chile, Taiwan, Pakistan, the Philippines, Greece and India). The correlations are estimated over the full sample. The break 
dates for each country are presented in Table 4. The Granger causality tests are from a bivariate VAR of equity returns and bond returns estimated over the full sample.

Average of cumulative 
equity flows/equity 

capitalization
Average of cumulative 

equity flows/GDP
Average of cumulative 

bond flows/GDP

Average of total 
cumulative external 
financing to GDP



Table 2
Univariate Break Tests

Log returns Log dividend yield

Country Statistic 5th Percentile    Median 95th Percentile # of lags Statistic 5th Percentile Median 95th Percentile # of lags

Argentina 8.00 Jun-84 Jul-89 Aug-94 1 8.84 Oct-90 May-92 Dec-93 1
Brazil 8.17 Sep-82 Apr-87 Nov-91 1 9.25 May-88 Nov-90 May-93 3
Chile 24.75*** May-81 Feb-83 Nov-84 2 20.48*** Jan-81 Sep-82 May-84 3
Colombia 14.17** Apr-90 Feb-92 Dec-93 1 14.98** Jun-92 Feb-94 Oct-95 2
Greece 8.38* Feb-81 Nov-85 Aug-90 0 15.29** Dec-83 Jun-86 Dec-88 1
India 6.23 Oct-86 Apr-92 Oct-97 0 12.67 Jul-89 Jan-92 Jul-94 3
Indonesia 21.75*** Dec-96 Apr-97 Aug-97 2 20.68*** Apr-92 May-92 Jun-92 2
Jordan 5.94 Feb-79 Apr-82 Jun-85 0 30.18*** Nov-91 Apr-92 Sep-92 1
Korea 10.62** Sep-92 Nov-94 Jan-97 0 92.49*** Dec-90 Feb-91 Apr-91 1
Malaysia 12.53** Jun-95 Jul-96 Aug-97 0 10.32* May-90 Feb-91 Nov-91 1
Mexico 22.69*** Jan-86 Oct-87 Jul-89 3 11.92** Oct-84 May-86 Dec-87 1
Nigeria 2.56  Jun-87 Aug-97 3 5.55 Feb-94 Jun-95 Oct-96 1
Pakistan 13.01* Jan-92 Dec-93 Nov-95 2 29.77*** Jan-96 Mar-96 May-96 2
Philippines 13.10** Nov-86 Aug-87 May-88 1 10.49 Aug-90 Oct-91 Dec-92 3
Portugal 17.19* Feb-87 May-88 Aug-89 4 19.49*** Jan-89 Apr-89 Jul-89 2
Taiwan 7.94* Feb-87 Feb-90 Feb-93 0 18.26 Jul-87 Apr-88 Jan-89 4
Thailand 21.38 Oct-93 Nov-94 Dec-95 4 15.33** Mar-89 Jan-90 Nov-90 1
Turkey 2.70 Aug-90 Jan-97 0 20.23 Aug-89 Oct-89 Dec-89 1
Venezuela 8.96 Apr-89 Feb-92 Dec-94 1 12.04 Jul-90 Mar-92 Nov-93 2
Zimbabwe 7.17 May-91 Mar-95  3 6.59 Feb-92 Jun-93 Oct-94 1
 

Net equity flows to equity capitalization Net bond flows to GDP

Country Statistic 5th Percentile    Median 95th Percentile # of lags Statistic 5th Percentile Median 95th Percentile # of lags

Argentina 37.50*** Jan-95 Jul-95 Jan-96 2 44.00*** Jul-92 Apr-93 Jan-94 0
Brazil 30.74*** Dec-88 Jan-90 Feb-91 1 9.44 May-89Nov-92 May-96 0
Chile 11.31* Feb-85 Jan-88 Dec-90 1 2.08  May-84  0
Colombia 24.12*** Nov-92 Jul-93 Mar-94 0 55.08*** Sep-93 Feb-94 Jul-94 3
Greece 18.89*** Feb-90 Mar-92 Apr-94 1 15.29** Apr-93 Nov-94 Jun-96 0
India 82.20*** Feb-93 May-93 Aug-93 0 23.48*** Aug-94 May-95 Feb-96 2
Indonesia 5.40 May-93 Dec-95 0 29.62*** Jul-94 Jun-95 May-96 2
Jordan       
Korea 34.89*** Jun-95 Jan-96 Aug-96 2 24.42*** May-89 Dec-90 Jul-92 0
Malaysia 18.68** Feb-93 Feb-94 Feb-95 3 15.03** Jul-91 Jul-93 Jul-95 0
Mexico 7.77 Nov-87 Jul-90 Mar-93 1 13.59** Mar-87 Mar-90 Mar-93 0
Nigeria      
Pakistan 6.10 May-95 Dec-96  1 n.a.    
Philippines 26.62*** Sep-87 Jul-90 Mar-93 0 54.72*** Sep-95 Nov-95 Jan-96 4
Portugal 4.67 Sep-91 Jun-95 0 31.13*** Sep-94 May-95 Jan-96 4
Taiwan 5.31 Feb-92 Jun-95 1 21.93** Jun-91 Nov-91 Apr-92 4
Thailand 34.91*** Jan-96 Jul-96 Jan-97 4 29.07*** Aug-94 May-95 Feb-96 0
Turkey 5.05 Sep-94 Nov-96  0 39.70*** May-92 Jul-92 Sep-92 4
Venezuela 3.34 Dec-92 Aug-96  0 1.62  Dec-90  0
Zimbabwe      
Univariate break tests based on the methods of Bai, Lumsdaine, Stock (1998).  Test is computed from an autoregression, 
where the number of lags is chosen by the BIC, and is the maximum over all possible break dates k*+1≤ k≤T-k* of an F-
statistic testing the hypothesis that all coefficients in the autoregression break at date k. k* is the trimming value, taken to be 
15T, where T is the sample size.   Critical values for the statistic are given in BHL (1998).  The estimated break date is given 
by the column labeled "Median", with corresponding 90% confidence interval given by the columns labeled "5th Percentile" 
and "95th Percentile". Blanks in these latter two columns indicate that the estimated confidence interval exceeded the sample 
size.  Significance of the break tests at the 10, 5, and 1% levels are denoted by *, **, and ***, respectively.



Table 3

Multivariate Break Tests

Trivariate tests: Quadravariate tests: Quintravariate tests:
Equity flows, dividend yields, returns  World interest rates, equity flows, dividend yields, returns World interest rates, bond flows, equity flows, div. yields, returns

Country Statistic 5th Percentile    Median 95th Percentile # of lags Statistic 5th Percentile    Median 95th Percentile # of lags Statistic 5th Percentile    Median 95th Percentile # of lags

Argentina 38.25*** Mar-95 Apr-95 May-95 1 40.42** Aug-94 Sep-94 Oct-94 1 126.84** May-94 Jun-94 Jul-94 3
Brazil 175.7*** Feb-90 Mar-90 Apr-90 3 198.68*** Feb-90 Mar-90 Apr-90 3 257.1*** Feb-90 Mar-90 Apr-90 3
Chile 84.35*** Mar-85 Apr-85 May-85 3 91.15*** Feb-85 Mar-85 Apr-85 3 149.24*** Dec-85 Jan-86 Feb-86 3
Colombia 79.43*** Apr-94 May-94 Jun-94 2 90.77*** Apr-94 May-94 Jun-94 2 128.07*** Apr-94 May-94 Jun-94 2
Greece 50.35*** Jun-88 Jul-88 Aug-88 2 70.8 ** Jun-88 Jul-88 Aug-88 3 99.86** Jun-88 Jul-88 Aug-88 3
India 78.6 *** Feb-93 Mar-93 Apr-93 3 73.44** Mar-92 Apr-92 May-92 3 117.68** Mar-93 Apr-93 May-93 2
Indonesia 140.72*** Apr-97 May-97 Jun-97 2 191.93*** Apr-97 May-97 Jun-97 3 203.82*** Apr-97 May-97 Jun-97 3
Jordan
Korea 96.6 *** Dec-95 Jan-96 Feb-96 3 122.89*** Aug-95 Sep-95 Oct-95 3 591.9*** Mar-96 Apr-96 May-96 3
Malaysia 70.25*** May-96 Jun-96 Jul-96 3 81.97*** Jun-96 Jul-96 Aug-96 3 136.14*** Jul-96 Aug-96 Sep-96 3
Mexico 67.53*** Aug-87 Sep-87 Oct-87 3 106.13*** Aug-87 Sep-87 Oct-87 3 140.33*** Sep-87 Oct-87 Nov-87 3
Nigeria
Pakistan 31.52** Nov-96 Dec-96 Jan-97 1 53.77*** Nov-96 Dec-96 Jan-97 1 135.36*** Jul-97 Aug-97 Sep-97 1
Philippines 52.46 Jul-88 Aug-88 Sep-88 3 99.4 *** Feb-88 Mar-88 Apr-88 3 163.4*** Nov-88 Dec-88 Jan-89 3
Portugal 89.84*** Apr-89 May-89 Jun-89 3 106.07*** Jan-89 Feb-89 Mar-89 3 172.18*** May-96 Jun-96 Jul-96 3
Taiwan 59.13** Mar-88 Apr-88 May-88 3 109.69*** Mar-88 Apr-88 May-88 3 178.77*** Mar-88 Apr-88 May-88 3
Thailand 117.18*** May-96 Jun-96 Jul-96 3 132.3*** May-96 Jun-96 Jul-96 3 180.52*** May-96 Jun-96 Jul-96 3
Turkey 144.53*** Dec-96 Jan-97 Feb-97 3 182.85*** Dec-96 Jan-97 Feb-97 3 229.4*** Dec-96 Jan-97 Feb-97 3
Venezuela 128.14*** Jul-96 Aug-96 Sep-96 3 152.34*** Jul-96 Aug-96 Sep-96 3 183.38*** Aug-96 Sep-96 Oct-96 3
Zimbabwe
Multivariate break tests based on the methods of Bai, Lumsdaine, Stock (1998), testing the null hypothesis of no structural change against the alternative of a single break.  The test is computed from a VAR, 
where the number of lags is chosen by the BIC, and is analogous to the univariate tests in Table 2.  In the quadravariate and quintravariate tests, only the returns, dividend yields, and flows are allowed to break, 
that is, the test does not let the variables in the world interest rate equation break.  See also notes to Table 2.



Table 4

Tests that Allow for Multiple Breaks

Log returns Log dividend yield Net equity flows to equity capitalization Net bond flows to GDP

Country 5th Percentile    Median 95th Percentile Signif 5th Percentile Median 95th Percentile Signif 5th Percentile    Median 95th Percentile Signif 5th Percentile    Median 95th Percentile Signif

Argentina 1 No Break not Mar-92 May-92 Nov-93 1.0% Mar-92 Dec-92 Feb-93 2.5% Aug-80 May-81 Sep-81 10.0%
Argentina 2 Oct-94 Aug-95 Dec-95 2.5% Feb-93 Mar-93 Apr-93 10.0%
Brazil 1 Feb-84 May-87 Jun-90 10.0% Jan-91 not No Break not No Break not
Brazil 2 Feb-95 not No Break not No Break not
Chile 1 Oct-81 Mar-83 Jan-85 1.0% Nov-90 not No Break not No Break not
Chile 2 Nov-94 not No Break not No Break not
Colombia 1 Feb-90 Feb-92 Jun-93 2.5% Jan-91 Oct-91 Dec-91 5.0% No Break not No Break not
Colombia 2 Oct-93 Feb-94 Jun-95 2.5% No Break not No Break not
Greece No Break not Dec-86 Jul-88 Sep-901.0% Feb-90 Mar-92 May-92 10.0%  No Break  not
India No Break not No Break not Apr-93 May-93 Jun-93 1.0%  No Break  not
Indonesia No Break not Feb-92 Apr-92 Jun-921.0% No Break not Mar-94 Feb-96 Oct-96 10.0%
Jordan 1  not Oct-91 Apr-92 Jul-92 1.0% No Data No Data
Jordan 2  not Aug-94 Feb-95 Nov-95 1.0% No Data No Data
Korea 1 No Break not Sep-89 Feb-91 Apr-911.0% Sep-95 Jul-96 Oct-96 1.0% Oct-90 Nov-90 Dec-90 1.0%
Korea 2 Aug-86 Dec-86 Aug-87 10.0%  No Break  10.0%
Korea 3 Aug-91 Oct-92 Dec-92 10.0%  No Break  10.0%
Malaysia No Break not Jul-90 Jan-91 Feb-93 5.0% No Break not  No Break not
Mexico 1 Apr-84 Mar-86 Oct-87 5.0% Jan-82 Jan-83 Jul-83 5.0% No Break not No Break not
Mexico 2 Sep-94 May-95 Jun-96 5.0% Apr-86 Jul-86 Dec-86 5.0% No Break not No Break not
Mexico 3 Aug-90 Mar-91 Feb-92 5.0% No Break not No Break not
Nigeria Mar-95 May-95 Oct-96 1.0% No Break not No Data No Data
Pakistan 1  No Break  not Oct-90 Dec-90 Apr-91 5.0% No Break not No Break not
Pakistan 2 Apr-95 Mar-96 Jun-96 5.0% No Break not No Break not
Philippines 1 May-87 Aug-87 Jun-88 10.0% No Break not No Break not No Break not
Philippines 2 Jan-88 Jul-89 Jan-90 10.0% No Break not No Break not No Break not
Portugal  No Break  not No Break not No Break not Sep-90 Jan-92Aug-92 1.0%
Taiwan 1 Apr-86 Oct-87 Oct-88 10.0% No Break not No Break not Mar-90 Apr-90 May-90 2.5%
Taiwan 2 Nov-90 Oct-91 May-93 2.5%
Thailand 1  No Break  not Feb-89 Jan-90 Mar-90 2.5% Jul-87Aug-88 Mar-89 1.0%  No Break  1.0%
Thailand 2 Sep-92 Apr-93 Sep-94 10.0%
Turkey Feb-93 May-94 May-96 10.0% Jun-89 Sep-89 Sep-90 10.0% Dec-91 not Mar-92 Jun-92 Jul-96 not
Venezuela No Break not No Break not No Break not No Break not
Zimbabwe No Break not No Break not No Data No Data
Multiple break tests use the repartition methods of Bai and Perron (1998a,b), which allow for a maximum of 5 breaks with 15% trimming. All tests are performed assuming 2 lags in the 
autoregression.  Estimated break dates are given in the column labeled "median", along with corresponding confidence intervals in the columns labeled "5th Percentile" and "95th Percentile".  The 
significance level reports the lowest significance level for which the repartition procedure found each specific date to be significant.



Table 5

Selection of Break Dates

Country Date Series Reason
Argentina May-92 dy-BP Also dy-15%. Close to Eq.Flow-BP (Dec-92).  Follows introduction of 

Argentine Fund (Oct-91) which is the first time U.S. investors could 
access this market in modern times.

Brazil Mar-90 Quad/Quint Close to dy-15% (Nov-90) and Eq.Flows-15% (Jan-90). Official is May-
91. Exactly coincides with introduction of Collor Plan (Mar-90).

Chile Nov-90 dy-BP Close to Official (Jan-92). Quad identifies the debt crisis. Shortly 
follows introduction of reform package (Apr-90), major ADR (July-90) 
and renewal of Andean Pact (Nov-90).

Colombia Oct-91 dy-BP1 Close to official (Feb-91). Eq.Flows-15% follows (Jul-93). Exact month 
that Peso deregulated (Oct-91). In addition, exact month that foreign 
country funds is allowed to have up to 10% of ownership and foreign 
firms are permitted to remit 100% of profits.

Greece Jul-88 Quad/Quint Also dy-BP date. Official (Dec-87). Closely coincides with date of first 
ADR (Aug-88).

India Apr-92 Quad Close to dy-15% (Jan-92) and Eq.Flows-15% (May-93). Official is Nov-
92. Closely follows establishment of Securities Exchange Board (Jan-
92). In addition, the first ADR is Feb-92.

Indonesia May-92 dy-BP Official Sep-89. Equity and bond flows break much later. First ADR 
lauched Feb-92. Foreign Board for trading by foreigners established in 
July-92.

Jordan Apr-92 dy-BP Official is Dec-95. Closely precedes the lifting of controls on outbound 
and inbound direct investments; allowance of private holding of foreign 
exchange and other financial assets, and provision of market access to 
foreign financial institutions in 1993.

Korea Oct-92 Eq.Flows-BP3 Close to dy-15% (Feb-91). Official is Jan-92.  Foreigners can own up to 
10% of stocks in selected industries (Jan-92). More industries included 
in May-92.

Malaysia Feb-91 dy-BP Exactly coincides with the Privatization Master Plan (Feb-91). Precedes 
the Outline Perspective Plan in Jun-91 which encouraged foreign 
investment and privatization. Official date is earlier Dec-88. 

Mexico Mar-91 dy-BP3 Corresponds to Eq. Flows-15% (Jul-90). Closely follows Telmex 
privatization in Dec-90 and the initiation of NAFTA talks in Feb-90 and 
bond flows in Mar-90. Official  is earlier, May-89.

Nigeria Jun-95 dy-15% Official is Aug-95 but  earlier in 1995 the Budget called for the opening 
of markets to foreign portfolio investors. Hence, the market might have 
anticipated the official introduction of the Nigerian Investment Decree in 
Aug-95.

Pakistan Dec-90 dy-BP1 Very close to Official in Feb-91. Indeed, the annoucement of the 
liberalizations that were implement in Feb-91 was made in Nov-90.

Philippines Jul-90 Eq. Flows-15%Close to dy-15% (Oct-91). Official is Jun-91. Follows major bank 
restructuring agreement in Feb-90. First ADR is Mar-91.

Portugal Feb-89 Quad Close to dy-15%. Official is Jul-86.  Portugal Fund launched in Aug-87. 
Precedes privatization law in Mar-90.

Taiwan Apr-88 Quad/Quint Also dy-15% date. Exchange controls lifted in Jul-87.  Official is later, 
in Jan-91.

Thailand Aug-88 Eq. Flows-BP Official Sep-87 when Alien Board introduced. dy-15% is Jan-90 which 
seems late. 

Turkey Oct-89 dy-BP Jul-89 communique stating that markets will be open to foreigners. 
Official in Aug-89. Turkish Investment Fund in Dec-89. Eq.Flow-BP is 
later, in Dec-91 and Bond Flow-BP is Jun-92. 

Venezuela Mar-92 dy-15% Official Jun-90 but first ADR is later, in Aug-91. Major privatizations in 
Sep-91 and Nov-91. All other estimations strongly influenced by 1997-
98.

Zimbabwe Jun-93 dy-15% Official is same date when new investment guidelines took effect. 
However, break is not significant.

The dating involves a joint examination of quadravariate (Quad), dividend yield 15% (dy-15%) and 5% trim, net 
capital flows to equity 15% (Flow-15%) and 5% trim, the Bai-Perron (BP1, BP2, BP3) dates which estimate up to 
three breaks, plus official liberalizations (Official) in Bekaert and Harvey (1998a). We also consulted with the 
chronology of important financial, economic and political events in Bekaert and Harvey (1998b).



Table 6

Pre-Post analysis of the variables used in vector autoregressions

Dividend yield Net bond flows/GDP Net equity flows/mrk Log returns
Country Mean Std.dev. Mean Std.dev. Mean Std.dev. Mean Std.dev.
Argentina Full 1.559 1.372 0.00018 0.00088 0.00075 0.00547 0.0116 0.2138

Pre 1.125 1.318 -0.00002 0.00008 -0.00023 0.00452 0.0159 0.2458
Post 2.639 0.783 0.00066 0.00154 0.00320 0.00674 0.0011 0.0963

Brazil Full 5.494 4.403 0.00007 0.00064 0.00085 0.00205 0.0083 0.1602
Pre 7.029 4.078 0.00000 0.00004 0.00024 0.00119 0.0056 0.1566
Post 3.069 3.775 0.00019 0.00103 0.00180 0.00268 0.0126 0.1664

Chile Full 4.946 2.022 -0.00027 0.00191 0.00034 0.00139 0.0177 0.0966
Pre 5.779 2.022 -0.00026 0.00088 0.00021 0.00138 0.0188 0.1067
Post 3.441 0.760 -0.00030 0.00299 0.00057 0.00139 0.0158 0.0756

Colombia Full 4.655 3.119 0.00011 0.00087 0.00057 0.00206 0.0206 0.0797
Pre 7.377 2.503 -0.00003 0.00011 -0.00005 0.00080 0.0224 0.0580
Post 2.269 0.737 0.00044 0.00150 0.00120 0.00268 0.0187 0.0971

Greece Full 5.593 3.299 0.00002 0.00027 0.00020 0.00185 0.0054 0.0948
Pre 6.173 3.915 -0.00001 0.00005 -0.00010 0.00200 -0.0038 0.0865
Post 4.926 2.242 0.00005 0.00039 0.00055 0.00162 0.0161 0.1029

India Full 2.613 1.350 -0.00065 0.00240 0.00014 0.00041 0.0088 0.0793
        Pre 3.172 1.186 -0.00102 0.00268 0.00001 0.00008 0.0167 0.0725

Post 1.247 0.456 0.00025 0.00103 0.00045 0.00066 -0.0103 0.0916

Indonesia Full 1.368 0.695 0.00007 0.00033 0.00147 0.00259 -0.0191 0.1300
                Pre 0.276 0.159 0.00000 0.00004 0.00101 0.00142 -0.0150 0.1045

Post 1.633 0.481 0.00023 0.00059 0.00164 0.00292 -0.0207 0.1391

Korea Full 3.819 2.846 0.00011 0.00068 0.00069 0.00188 0.0035 0.0998
           Pre 4.632 1.593 0.00000 0.00027 0.00024 0.00090 0.0102 0.0885

Post 1.593 0.549 0.00040 0.00120 0.00193 0.00300 -0.0148 0.1247

Malaysia Full 1.990 0.624 0.00015 0.00195 0.00020 0.00065 -0.0002 0.0960
               Pre 2.160 0.398 -0.00007 0.00118 0.00022 0.00044 0.0061 0.0860

Post 1.870 0.722 0.00056 0.00286 0.00018 0.00078 -0.0055 0.1037

Mexico Full 4.298 4.172 0.00032 0.00178 0.00111 0.00404 0.0132 0.1337
            Pre 5.743 4.496 0.00015 0.00195 0.00077 0.00254 0.0155 0.1457
          Post 1.506 0.422 0.00064 0.00132 0.00175 0.00592 0.0089 0.1076

Pakistan Full 4.496 2.619 0.00002 0.00024 0.00039 0.00229 0.0042 0.0828
             Pre 7.709 0.789 0.00000 0.00000 0.00000 0.00020 0.0101 0.0299

Post 2.765 1.882 0.00006 0.00040 0.00069 0.00303 -0.0005 0.1073

Philippines Full 1.540 1.476 0.00012 0.00105 0.00054 0.00239 0.0175 0.1039
                  Pre 2.263 1.906 -0.00008 0.00028 0.00005 0.00313 0.0443 0.1042
                   Post 0.913 0.534 0.00047 0.00162 0.00087 0.00162 -0.0009 0.1001

Portugal Full 2.456 1.128 -0.00002 0.00016 0.00101 0.00397 0.0206 0.1045
Pre 1.006 0.544 0.00000 0.00002 0.00015 0.00069 0.0515 0.1796
Post 2.802 0.939 -0.00003 0.00023 0.00129 0.00452 0.0108 0.0628

Taiwan Full 0.994 0.541 -0.00017 0.00043 0.00003 0.00028 0.0131 0.1331
Pre 1.677 0.701 -0.00003 0.00007 0.00002 0.00026 0.0400 0.1469
Post 0.832 0.334 -0.00033 0.00058 0.00004 0.00029 0.0046 0.1279



Table 6 (continued)

Pre-Post analysis of the variables used in vector autoregressions

Dividend yield Net bond flows/GDP Net equity flows/mrk Log returns
Country Mean Std.dev. Mean Std.dev. Mean Std.dev. Mean Std.dev.
Thailand Full 5.523 3.311 0.00004 0.00043 0.00030 0.00098 0.0056 0.0962

Pre 7.680 2.860 -0.00001 0.00013 0.00035 0.00100 0.0165 0.0736
Post 3.005 1.557 0.00011 0.00061 0.00024 0.00096 -0.0070 0.1162

Turkey Full 4.349 2.205 0.00001 0.00013 0.00049 0.00240 0.0177 0.1803
Pre 7.275 2.917 0.00000 0.00002 -0.00006 0.00052 0.0535 0.2191
Post 3.708 1.352 0.00002 0.00020 0.00066 0.00272 0.0064 0.1659

Venezuela Full 1.648 0.914 0.00015 0.00287 0.00001 0.00396 0.0083 0.1409
Pre 1.394 0.914 0.00021 0.00329 -0.00010 0.00158 0.0266 0.1383
Post 1.890 0.847 0.00001 0.00146 0.00015 0.00557 -0.0123 0.1418

All countries Full 3.373 2.123 0.00002 0.00100 0.00053 0.00227 0.0092 0.1192
Pre 4.263 1.900 -0.00007 0.00065 0.00016 0.00133 0.0197 0.1201
Post 2.359 1.081 0.00020 0.00115 0.00101 0.00277 0.0014 0.1134

Latin America Full 3.767 2.667 0.00009 0.00149 0.00061 0.00316 0.0133 0.137
Pre 4.741 2.555 0.00001 0.00106 0.00014 0.00200 0.0175 0.142
Post 2.469 1.221 0.00027 0.00164 0.00145 0.00416 0.0074 0.114

Asia Full 2.539 1.582 0.00005 0.00081 0.00054 0.00146 0.0034 0.110
Pre 3.115 1.270 -0.00003 0.00033 0.00032 0.00119 0.0170 0.101
Post 1.641 0.696 0.00024 0.00124 0.00082 0.00159 -0.0074 0.119

Rely on stocks Full 3.379 1.901 0.00002 0.00103 0.00051 0.00188 0.0108 0.0995
Pre 3.920 1.554 -0.00007 0.00046 0.00020 0.00126 0.0246 0.1064
Post 2.271 0.844 0.00020 0.00159 0.00085 0.00205 -0.0003 0.0972

Rely on bonds Full 3.144 2.363 0.00013 0.00112 0.00076 0.00340 0.0044 0.1436
Pre 3.879 1.959 0.00006 0.00090 0.00028 0.00191 0.0098 0.1368
Post 2.250 1.365 0.00030 0.00105 0.00154 0.00448 -0.0018 0.1264

Top External Full 3.135 2.389 0.00016 0.00147 0.00060 0.00301 0.0075 0.1407
Pre 3.681 2.133 0.00005 0.00113 0.00019 0.00186 0.0133 0.1435
Post 2.095 1.183 0.00041 0.00157 0.00150 0.00411 -0.0017 0.1234

Bottom External Full 3.364 1.885 -0.00016 0.00105 0.00027 0.00144 0.0111 0.0984
Pre 4.462 1.753 -0.00024 0.00066 0.00003 0.00117 0.0210 0.0911
Post 2.354 1.035 0.00004 0.00117 0.00053 0.00143 0.0041 0.1009

All countries represents an equally weighted average  across all countries. Asia is equally-weighted  across six 
Asian countries (Indonesia, Korea, Malaysia, Philippines, Taiwan and Thailand), and Latin is equally weighted 
across six Latin American countries (Argentina, Brazil, Chile, Colombia, Mexico and Venezuela). We also report 
equally-weighted across the six countries that rely most on equity financing (Chile, Philippines, Malaysia, 
Portugal, Thailand and Korea), equally weighted across the six countries that rely most on bond financing 
(Venezeula, Mexico, Argentina, Pakistan, Indonesia and Brazil), equally weighted across the six countries that 
have the highest proportion of external financing, that is, the bond plus equity capital flows to GDP (Mexico, 
Malaysia, Venezuela, Argentina, Brazil, and Korea) and the six countries with the lowest proportion of external 
financing to GDP (Chile, Taiwan, Pakistan, the Philippines, Greece and India). The means and standard deviations 
are estimated over the full sample, the pre-break sample and the post-break sample. The break dates for each 
country are presented in Table 5.



Table 7  

Changes in capital flows after breaks

Net equity flows Net bond flows
Country Intercept Break 3-yrs post Intercept Break 3-yrs post
Argentina -0.00023 0.00613 -0.00526 -0.00002 0.00053 0.00029
 -0.69 4.04 -3.13 -2.34 2.92 0.87

Brazil 0.00030 0.00135 0.00019 -0.00001 0.00012 0.00014
 2.13 2.06 0.27 -0.98 1.54 0.89
 
Chile 0.00021 0.00015 0.00035 -0.00026 -0.00042 0.00063
 1.71 0.52 0.86 -3.09 -1.16 1.09
 
Colombia -0.00005 0.00124 0.00007 -0.00004 0.00020 0.00052
 -0.53 2.75 0.11 -3.66 1.59 1.92
 
Greece -0.00010 0.00024 0.00059 -0.00001 -0.00001 0.00011
 -0.57 1.30 1.92 -2.52 -1.04 2.23
 
India 0.00001 0.00027 0.00032 -0.00102 0.00102 0.00047
 1.49 3.24 2.02 -3.15 3.16 2.19
 
Indonesia 0.00080 0.00159 -0.00132 0.00000 0.00017 0.00011
 3.03 2.65 -1.97 0.66 2.04 0.75

Korea 0.00024 0.00102 0.00141 0.00024 0.00102 0.00141
 2.24 4.19 1.70 2.24 4.19 1.70
 
Malaysia 0.00022 0.00025 -0.00050 -0.00007 -0.00004 0.00112
 3.19 1.19 -2.27 -0.63 -0.15 2.35
 
Mexico 0.00077 0.00350 -0.00427 0.00015 0.00063 -0.00022
 3.25 2.70 -3.17 1.00 2.00 -0.65
 
Pakistan 0.00000 0.00026 0.00071 0.00000 0.00001 0.00008
 -0.04 2.10 1.20 -0.20 1.11 1.14
 
Philippines 0.00005 0.00089 -0.00010 -0.00008 -0.00010 0.00105
 0.10 1.40 -0.24 -2.68 -1.09 3.42
 
Portugal 0.00015 0.00042 0.00106 0.00000 -0.00007 0.00006
 1.47 2.23 1.72 -3.00 -3.40 1.99

Taiwan 0.00002 -0.00002 0.00006 -0.00003 -0.00011 -0.00027
 0.39 -0.45 1.15 -4.53 -1.69 -1.82

Thailand 0.00035 -0.00003 -0.00012 -0.00001 -0.00005 0.00025
 2.20 -0.15 -0.63 -1.19 -0.76 2.54

Turkey -0.00006 0.00089 -0.00026 0.00000 0.00005 -0.00005
 -0.77 3.41 -0.58 -1.17 1.29 -1.14

Venezuela -0.00010 0.00066 -0.00079 0.00021 -0.00022 0.00004
 -0.60 1.13 -0.61 0.89 -0.82 0.13



Table 7 (continued)
Changes in capital flows after breaks

Net equity flows Net bond flows
Group Intercept Break 3-yrs post Intercept Break 3-yrs post
All countries 0.00116 -0.00046 0.00012 0.00022

7.56 -2.75 2.82 3.51

Asia 0.00046 0.00003 0.00018 0.00040
4.72 0.23 2.55 3.51

Latin 0.00219 -0.00154 0.00014 0.00022
5.97 -3.72 1.43 1.50

Rely on stocks 0.00043 0.00024 -0.00007 0.00054
3.82 1.39 -0.82 3.86

Rely on bonds 0.00236 -0.00168 0.00021 0.00006
6.06 -3.97 2.75 0.68

Top external 0.00224 -0.00154 0.00021 0.00029
6.18 -3.69 2.33 2.08

Bottom external 0.00032 0.00031 0.00008 0.00026
3.31 2.55 1.05 2.27

The values below each coefficient represent the t-statistic.

Based on a regression with two indicator variables. The first indicator takes the value of one after a 
break. The second indicator takes on the value of one three years after the break. There are seven 
pooled estimations: all countries,  six Asian countries (Indonesia, Korea, Malaysia, Phillipines, 
Taiwan and Thailand), six Latin American countries (Argentina, Brazil, Chile, Colombia, Mexico 
and Venezuela),  the six countries that rely most on equity financing (Chile, Philippines, Malaysia, 
Portugal, Thailand and Korea),  the six countries that rely most on bond financing (Venezeula, 
Mexico, Argentina, Pakistan, Indonesia and Brazil), the six countries that have the highest 
proportion of external financing, that is, the bond plus equity capital flows to GDP (Mexico, 
Malaysia, Venezuela, Argentina, Brazil, and Korea) and the six countries with the lowest proportion 
of external financing to GDP (Chile, Taiwan, Pakistan, the Philippines, Greece and India).  The 
break dates for each country are presented in Table 5. All regressions have heteroskedasticity-
consistent standard errors. The pooled regressions allow for fixed effects. 



Table 8

Dynamic analysis

Response Sample k=12 k=36 k=60 cumk=12 cumk=36 cumk=60 infinity
World interest Full 3rd country -0.0266 -0.0239 -0.0189 -0.3085 -0.9336 -1.3780 -5.4601

rates to 15th country 0.0030 0.0025 0.0023 0.0379 0.1033 0.1610 1.1055
future capital Equal weight 0.0417 0.0298 0.0218 0.5407 1.3825 1.9912 3.2902

flows Latin America -0.0162 -0.0141 -0.0123 -0.2000 -0.5608 -0.8757 -3.3893
Asia 0.1452 0.1079 0.0809 1.8663 4.8600 7.0958 13.8710

Pre 3rd country -0.0184 -0.0042 -0.0018 -0.2340 -0.2815 -0.5429 -0.3899
15th country 0.0077 0.0101 0.0063 0.1355 0.4939 0.2408 0.3739
Equal weight -0.0284 0.0431 0.1366 -0.1970 0.6765 -1.8065 0.8426
Latin America 0.0024 0.0011 0.0003 0.0283 0.0699 0.0844 0.1073

Asia -0.0778 0.1380 0.4407 -0.5425 2.1373 -4.1233 2.2270

Post 3rd country -0.0194 -0.0155 -0.0047 -0.4688 -0.7078 -1.1395 -1.5049
15th country 0.0327 0.0057 0.0019 0.8146 1.0514 1.0640 1.0647
Equal weight 0.0061 0.0335 0.0974 0.0435 0.4887 1.9761 1.7526
Latin America -0.0099 -0.0060 -0.0019 -0.0176 -0.2356 -0.3197 -0.3635

Asia -0.0051 -0.0007 -0.0003 -0.1356 -0.1784 -0.1883 -0.1542

World interest Full 3rd country -19.77 -18.34 -15.69 -228.26 -691.70 -1098.70 -2096.00
rates to 15th country 20.02 17.42 15.95 248.81 672.84 1053.90 4397.40

future dividend Equal weight 3.51 2.29 0.80 43.86 114.43 150.21 1061.50
yields Latin America 4.07 3.39 3.09 53.36 140.96 218.30 1102.10

Asia -1.62 2.00 3.43 -33.65 -21.59 47.28 1119.20

Pre 3rd country -3.22 -4.24 -6.00 -39.53 -111.04 -280.86 -547.33
15th country 15.11 10.72 5.71 179.57 490.91 625.31 849.63
Equal weight -8.75 41.28 -19.04 16.11 384.86 -807.47 193.49
Latin America 7.19 2.77 0.37 97.21 212.45 244.21 236.68

Asia -34.69 113.42 -51.29 -88.02 798.43 -2588.60 141.00

Post 3rd country -17.37 -8.65 -7.04 -254.19 -639.35 -878.84 -1921.20
15th country 12.90 4.94 3.12 143.11 337.66 387.38 438.63
Equal weight 9.75 29.08 80.52 93.40 532.26 1774.50 -432.55
Latin America -5.49 -5.15 -3.77 -60.82 -191.63 -298.70 -484.82

Asia -2.06 -1.46 -1.26 -20.08 -58.44 -91.34 -205.83

World interest Full 3rd country -0.4422 -0.3686 -0.3080 -0.4624 -0.4225 -0.3879 -64.3090
rates to 15th country 0.5452 0.4726 0.4110 0.6374 0.5245 0.4906 100.1000

future returns Equal weight 0.0742 0.0804 0.0617 0.0628 0.0744 0.0735 5.7032
Latin America 0.0348 0.0496 0.0492 0.0240 0.0379 0.0427 15.0760

Asia 0.2030 0.1657 0.1324 0.1941 0.1879 0.1717 32.5510

Pre 3rd country -1.3539 -0.8816 -0.5614 -1.4626 -1.2142 -1.1899 -116.9500
15th country 0.4703 1.3315 0.3820 0.5216 1.8744 0.3558 115.5100
Equal weight -3.2545 2.7314 -0.9761 -1.8629 0.1978 -5.0227 -15.9680
Latin America -0.0793 0.0405 0.0260 -0.1701 -0.0530 -0.0173 -2.3594

Asia -8.0458 13.8800 17.5070 -4.7722 3.0041 -7.8864 -86.9220

Post 3rd country -1.6042 -0.5033 -0.3056 -2.4314 -1.2862 -0.8134 -70.7920
15th country 1.2979 0.5596 0.4689 1.4222 1.2763 0.8150 96.3130
Equal weight -0.2725 -1.1221 -3.2031 -0.0969 -0.4803 -1.1041 -12.2110

 Latin America 0.0433 0.1353 0.0993 -0.0364 0.0625 0.0852 9.4885
 Asia 0.9303 0.3931 0.2868 1.3551 0.8231 0.6259 115.8200



Table 8 (continued)

Dynamic analysis

Response Sample k=12 k=36 k=60 cumk=12 cumk=36 cumk=60 infinity
Capital flows Full 3rd country -111.73 -93.39 -73.97 -1374.60 -3807.10 -5879.20 -18791.00
and future 15th country 28.38 21.57 17.97 73.48 964.02 1434.10 3993.40
dividend yields Equal weight -27.31 22.95 50.23 -490.41 -479.47 464.91 -1576.50

Latin America -37.72 -26.61 -22.32 -517.87 -1258.80 -1838.10 -6696.50
Asia -11.06 -11.11 -9.97 -99.79 -372.67 -625.30 -2451.50

Pre 3rd country -16.54 -9.15 -14.12 -325.23 -2981.90 -659.97 -2118.20
15th country 51.07 15.20 6.16 1152.80 1027.20 1858.10 1891.00
Equal weight 57.84 119.85 -797.21 932.48 -108.05 1518.00 2171.50
Latin America -11.50 -2.02 -1.43 -272.98 -382.54 -420.79 -537.29

Asia 77.58 277.26 -2295.80 1636.00 -3114.70 320.83 -38.55

Post 3rd country -16.95 -1.75 -0.58 -445.25 -563.99 -567.52 -565.10
15th country 15.52 15.45 5.90 176.83 546.87 919.73 1937.00
Equal weight 0.88 -6.57 -28.48 16.76 -34.97 -424.62 -77.44
Latin America -4.46 -0.28 0.30 -116.65 -153.65 -150.99 -123.13

Asia 8.20 12.95 13.52 102.04 370.81 692.88 4358.00

Capital flows Full 3rd country -1.7099 -1.3234 -1.1586 -1.5361 -1.4947 -1.3888 -220.2200
and future 15th country 1.3486 0.5614 0.4938 1.8827 1.2955 1.1760 190.4400
returns Equal weight -1.2650 -1.2243 -0.6136 -0.4675 -1.0361 -0.9953 -14.0790

Latin America 0.0368 -0.0255 -0.0332 0.2356 0.0749 0.0326 -12.9360
Asia 0.5222 -0.0588 -0.0893 2.3128 0.8396 0.4706 11.5700

Pre 3rd country -3.2623 -3.1320 -3.9609 -5.9263 -8.1229 -6.8014 -53.0040
15th country 1.2004 0.3341 0.0447 2.6861 0.9152 0.5124 70.6110
Equal weight 0.1064 28.1930 -167.2200 5.8864 -5.4701 -7.8867 -66.3770
Latin America -0.0535 -0.2701 -0.1430 0.4784 -0.0061 -0.0848 -11.0290

Asia 3.4527 87.5890 -452.0200 21.1420 -10.5430 -13.9070 -79.9920

Post 3rd country -0.1451 -0.0212 -0.0041 -0.1238 -0.0674 -0.0446 -12.6570
15th country 3.3869 1.7917 1.6850 5.0591 4.2570 2.6447 141.2800
Equal weight 1.4284 1.4957 2.2963 2.4706 1.7563 1.7887 -1332.8000
Latin America -0.0225 0.0265 0.0080 0.1033 0.0559 0.0397 2.4257

Asia 0.8740 0.4617 0.3981 3.3117 1.4720 1.0542 185.1700

Dividend yields Full 3rd country -0.00045 -0.00040 -0.00033 -0.00718 -0.01365 -0.02146 -0.07765
and future 15th country 0.00033 0.00017 0.00014 0.00602 0.01115 0.01478 0.04567
capital flows Equal weight 0.00100 0.00081 0.00061 0.01198 0.03374 0.05055 0.09696

Latin America -0.00027 -0.00020 -0.00017 -0.00364 -0.00914 -0.01349 -0.05440
Asia 0.00313 0.00257 0.00197 0.03762 0.10635 0.16037 0.32510

Pre 3rd country -0.00054 -0.00010 -0.00158 -0.00939 -0.00852 -0.03147 -0.01262
15th country 0.00006 0.00006 0.00002 0.00105 0.00982 0.00319 0.00594
Equal weight -0.00044 0.00066 -0.00159 -0.00238 -0.00411 -0.03094 -0.03346
Latin America 0.00004 -0.00002 -0.00001 0.00096 0.00092 0.00060 0.00060

Asia -0.00124 0.00196 -0.00423 -0.00717 -0.01076 -0.08264 -0.09540

Post 3rd country -0.00015 -0.00001 0.00000 -0.00588 -0.00462 -0.00543 -0.02422
15th country 0.00044 0.00015 0.00009 0.00801 0.01374 0.01609 0.01565
Equal weight 0.00023 0.00046 0.00112 0.00230 0.01025 0.02826 -0.01513
Latin America 0.00006 0.00006 0.00003 0.00019 0.00183 0.00285 0.00370

Asia -0.00001 0.00002 0.00002 -0.00069 -0.00032 0.00010 0.00334



Table 8 (continued)

Dynamic analysis

Response Sample k=12 k=36 k=60 cumk=12 cumk=36 cumk=60 infinity
Dividend yields Full 3rd country -0.0026 -0.0047 -0.0047 -0.0051 -0.0030 -0.0037 -0.9501
and future 15th country 0.0164 0.0073 0.0062 0.0220 0.0134 0.0093 1.1955
returns Equal weight 0.0057 0.0022 0.0018 0.0089 0.0051 0.0038 0.4075

Latin America 0.0038 -0.0001 -0.0008 0.0056 0.0027 0.0014 -0.0267
Asia 0.0102 0.0027 0.0020 0.0162 0.0087 0.0061 0.7366

Pre 3rd country -0.0099 -0.0071 -0.0059 -0.0107 -0.0053 -0.0079 -0.7110
15th country 0.0329 0.0107 0.0071 0.0400 0.0256 0.0163 1.2432
Equal weight -0.0101 0.0643 -0.1771 0.0121 0.0083 -0.0283 0.7421
Latin America 0.0127 0.0047 0.0023 0.0161 0.0105 0.0076 0.5456

Asia -0.0371 0.2069 -0.4057 0.0191 0.0240 -0.0576 1.1422

Post 3rd country -0.0119 -0.0093 -0.0049 -0.0279 -0.0099 -0.0079 -0.4163
15th country 0.0136 0.0069 0.0038 0.0293 0.0164 0.0101 1.2548
Equal weight -0.0031 -0.0132 -0.0357 0.0019 -0.0048 -0.0121 1.2038
Latin America 0.0001 -0.0024 -0.0013 0.0102 0.0017 0.0003 -0.0217

Asia 0.0015 0.0019 0.0028 -0.0019 0.0003 0.0012 1.7486

Returns and Full 3rd country -0.00016 -0.00009 -0.00004 -0.00178 -0.00490 -0.00680 -0.00668
future capital 15th country 0.00039 0.00044 0.00038 0.00796 0.01501 0.02490 0.10027
flows Equal weight 0.00000 0.00030 0.00073 0.00104 0.00431 0.01688 0.07665

Latin America 0.00016 0.00004 0.00000 0.00432 0.00631 0.00673 -0.00439
Asia 0.00162 0.00114 0.00083 0.02296 0.05537 0.07864 0.14708

Pre 3rd country -0.00029 -0.00014 -0.00298 -0.00327 -0.01677 -0.05999 -0.01232
15th country 0.00013 0.00018 0.00003 0.00562 0.00390 0.00457 0.00529
Equal weight -0.00113 0.00598 -0.02074 0.00201 -0.01333 -0.12079 -0.05944
Latin America -0.00004 0.00001 0.00000 -0.00019 -0.00036 -0.00025 -0.00070

Asia -0.00318 0.01708 -0.05827 0.00554 -0.03639 -0.33420 -0.17078

Post 3rd country -0.00030 -0.00011 -0.00006 -0.00125 -0.00437 -0.00408 -0.00627
15th country 0.00043 0.00007 0.00007 0.00967 0.01373 0.01713 0.01418
Equal weight 0.00009 0.00012 0.00016 0.00484 0.00727 0.01055 -0.22599
Latin America -0.00007 -0.00004 -0.00002 0.00650 0.00507 0.00434 0.00356

Asia 0.00004 -0.00001 0.00000 0.00280 0.00276 0.00264 0.00665

Returns and Full 3rd country -0.0033 -0.0002 -0.0001 -0.0011 -0.0005 -0.0004 -0.0460
future returns 15th country 0.0182 0.0150 0.0065 0.0356 0.0217 0.0188 2.3398
 Equal weight 0.0358 0.0247 0.0037 0.0532 0.0386 0.0289 1.0306

Latin America -0.0001 0.0042 0.0046 0.0183 0.0079 0.0066 1.3264
Asia -0.0038 0.0011 0.0014 0.0130 0.0042 0.0030 0.4261

Pre 3rd country -0.0182 -0.0004 -0.0047 -0.0119 -0.0066 -0.0038 -0.1458
15th country 0.0332 0.0283 0.0111 0.0561 0.0263 0.0211 2.0902
Equal weight -0.0238 0.4397 -1.7645 0.0767 -0.0112 -0.1117 1.6506
Latin America 0.0096 0.0050 0.0025 0.0238 0.0127 0.0090 0.6744

Asia -0.0758 1.2893 -4.8219 0.1856 -0.0322 -0.2760 2.5754

Post 3rd country -0.0077 -0.0004 -0.0003 -0.0092 -0.0028 -0.0024 0.0545
15th country 0.0172 0.0095 0.0050 0.0563 0.0197 0.0119 3.8460
Equal weight 0.0066 0.0040 0.0011 0.0213 0.0108 0.0075 7.7974
Latin America 0.0008 0.0029 0.0013 0.0070 0.0047 0.0036 0.2566

Asia 0.0232 0.0177 0.0145 0.0491 0.0296 0.0242 5.7920
For our analysis of dynamic regression coefficients, we report the coefficients at three horizons, k=12 (one year), k=36  (three years), 
and k=60 (five years).  We also report the cumulative responses over these horizons, and the infinite cumulative response.   To 
investigate the cross-sectional distribution of the coefficients across countries, we order the coefficients from low to high and report 
the coefficients for the third and 15th country (there are 17 countries).  We also report the equally-weighted average over the six 
Latin American, over the six Asian countries and over all countries. The break dates are provided in Table 5.



Table 9       

Granger causality tests

Probability values from the null hypothesis that:

Country

  World 
interest rates 

do not 
Granger 
cause       

net equity 
flows

  World 
interest rates 

do not 
Granger 
cause 

dividend 
yields

  World 
interest rates 

do not 
Granger 

cause returns

  Net equity 
flows       
do not 

Granger 
cause 

dividend 
yields

  Net equity 
flows       
do not 

Granger 
cause     

returns

Returns      
do not 

Granger 
cause       

net equity 
flows

Dividend 
yields       
do not 

Granger  
cause       

net equity 
flows

Argentina Full 0.951 0.652 0.283 0.927 0.438 0.819 0.955
Pre 0.981 0.940 0.183 0.978 0.395 0.687 0.903
Post 0.316 0.624 0.172 0.804 0.064 0.832 0.557

Brazil Full 0.936 0.911 0.921 0.002 0.575 0.621 0.093
Pre 0.940 0.962 0.885 0.000 0.008 0.024 0.157
Post 0.090 0.028 0.071 0.029 0.454 0.305 0.733

Chile Full 0.691 0.162 0.348 0.595 0.956 0.526 0.924
Pre 0.806 0.268 0.121 0.208 0.991 0.586 0.607
Post 0.406 0.986 0.340 0.082 0.938 0.697 0.234

Colombia Full 0.146 0.298 0.051 0.581 0.310 0.913 0.000
Pre 0.299 0.797 0.757 0.349 0.299 0.982 0.127
Post 0.191 0.664 0.134 0.802 0.415 0.959 0.015

Greece Full 0.535 0.093 0.765 0.496 0.129 0.481 0.947
Pre 0.909 0.327 0.734 0.720 0.024 0.188 0.792
Post 0.635 0.826 0.453 0.898 0.575 0.994 0.994

India Full 0.901 0.588 0.978 0.879 0.051 0.507 0.774
        Pre 0.312 0.665 0.999 0.996 0.900 0.730 0.121

Post 0.570 0.240 0.141 0.927 0.090 0.812 0.842

Indonesia Full 0.995 0.308 0.290 0.187 0.511 0.307 0.669
                Pre 0.099 0.195 0.372 0.040 0.201 0.495 0.833

Post 0.999 0.920 0.513 0.163 0.754 0.384 0.566

Korea Full 0.741 0.953 0.049 0.934 0.010 0.000 0.981
           Pre 0.144 0.998 0.030 1.000 0.614 0.518 0.982

Post 0.999 0.070 0.558 0.287 0.010 0.000 0.890

Malaysia Full 0.948 0.876 0.340 0.413 0.023 0.092 0.125
               Pre 0.759 0.442 0.462 0.280 0.194 0.114 0.423

Post 0.901 0.788 0.592 0.468 0.095 0.213 0.033

Mexico Full 0.998 0.051 0.617 0.682 0.884 0.960 0.734
            Pre 0.871 0.111 0.189 0.326 0.302 0.996 0.455
          Post 0.575 0.214 0.726 0.623 0.647 0.994 0.510

Pakistan Full 0.346 0.426 0.142 0.000 0.000 0.466 0.048
             Pre 0.545 0.090 0.458 0.943 0.702 0.495 0.862

Post 0.532 0.277 0.205 0.000 0.015 0.844 0.179

Philippines Full 0.015 0.444 0.597 0.415 0.831 0.563 0.499
                  Pre 0.383 0.249 0.685 0.008 0.320 0.353 0.001
                   Post 0.052 0.240 0.456 0.833 0.976 0.423 0.180

Portugal Full 0.692 0.438 0.570 0.958 1.000 0.988 0.964
Pre 0.527 0.889 0.903 0.963 0.795 0.738 0.977
Post 0.750 0.133 0.281 0.820 0.983 0.985 0.907



Table 9 (continued)

Granger causality tests

Probability values from the null hypothesis that:

Country

  World 
interest rates 

do not 
Granger 
cause       

net equity 
flows

  World 
interest rates 

do not 
Granger 
cause 

dividend 
yields

  World 
interest rates 

do not 
Granger 

cause returns

  Net equity 
flows       
do not 

Granger 
cause 

dividend 
yields

  Net equity 
flows       
do not 

Granger 
cause     

returns

Returns      
do not 

Granger 
cause       

net equity 
flows

Dividend 
yields       
do not 

Granger  
cause       

net equity 
flows

Taiwan Full 0.598 0.697 0.819 0.956 0.651 0.759 0.408
Pre 0.650 0.303 0.421 0.491 0.847 0.703 0.599
Post 0.692 0.740 0.803 0.723 0.301 0.782 0.472

Thailand Full 0.992 0.265 0.585 0.005 0.251 0.006 0.383
Pre 0.996 0.159 0.349 0.326 0.001 0.069 0.137
Post 0.562 0.490 0.589 0.013 0.202 0.187 0.538

Turkey Full 0.951 0.928 0.040 0.996 0.331 0.303 0.490
Pre 0.427 0.991 0.037 0.054 0.148 0.705 0.524
Post 0.953 0.651 0.009 0.984 0.230 0.427 0.090

Venezuela Full 0.990 0.167 0.296 0.288 0.526 0.938 0.546
Pre 0.823 0.580 0.323 0.019 0.054 0.893 0.759
Post 0.977 0.967 0.830 0.303 0.386 0.869 0.398

Granger causality analysis is based on quadravariate system of world interest rates, net equity capital flows, 
dividend yields and equity returns. The VARs are estimated over the full sample, the pre-break sample and 
the post-break sample. The break dates for each country are presented in Table 5.



Table 10
Analysis of VAR coefficients (post-break estimation)

VAR equation
Equal 

weighted
Value 

weighted Asian Latin
Rely on 
equity

Rely on 
bonds

Top 
external 

financing

Bottom 
external 

financing
Residual 
weights

3rd 
coefficient

15th 
coefficient

Equity flows on 0.13197 0.13597 0.11331 0.12492 0.07810 0.15707 0.12796 0.20842 0.13505 -0.02454 0.29025
lagged flows  

Equity flows on 0.00187 0.00233 0.00086 0.00348 0.00120 0.00358 0.00342 0.00037 0.00160 -0.00053 0.00489
lagged returns

Returns on  lagged 4.73779 6.67460 9.14452 1.92151 8.29190 1.28163 5.18139 4.51664 6.50328 -0.92257 10.63668
equity flows   
We report the VAR coefficient denoted in the first column from country specific estimations based in the post-break sample. Value weighting represents 17 
countries weighted by their market capitalization in December 1991. Asia represents six Asian countries. Latin represents six Latin American countries. Rely 
on stocks are the six countries that tend to rely on stocks more than bonds for external financing since 1989. Rely on bonds are the six countries which tend to 
rely more on bonds for external financing. Top external are the six countries which have the largest proportion of cumulative net bond plus equity flows to 
GDP. Bottom external are the six countries with the smallest proportion of cumulative net bond plus equity flows to GDP.  For the 3rd and 15th coefficient, we 
rank the coefficients across  countries,  eliminate "outliers", that is the smallest two and highest two and report the range from the remainder (min and max), 
(the 3rd and 15th coefficient given there are 17 countries).



Table 11  
Cumulative impulse response analysis on post break sample

A. Interest rate shock on cumulative flows B. Dividend yield shock on cumulative flows C. Return shock on cumulative flows
   

Country group k = 12 k = 36 k = 60 k = 12 k = 36 k = 60 k = 12 k = 36 k = 60
Equally weighted 0.00020 0.00069 0.00158 0.00004 0.00077 0.00253 0.00012 0.00002 -0.00010
Value weighted 0.00011 0.00010 0.00026 0.00042 0.00074 0.00112 0.00012 0.00002 -0.00001
Asia 0.00031 0.00040 0.00041 -0.00012 -0.00003 0.00003 0.00011 0.00011 0.00011
Latin 0.00003 0.00033 0.00044 -0.00037 -0.00032 -0.00025 0.00022 0.00004 0.00000
Rely on Stocks 0.00033 0.00048 0.00054 -0.00014 -0.00001 0.00008 0.00011 0.00011 0.00010
Rely on Bonds 0.00006 0.00108 0.00340 0.00014 0.00189 0.00667 0.00020 -0.00004 -0.00031
Top External 0.00008 0.00024 0.00028 -0.00019 -0.00021 -0.00017 0.00014 -0.00002 -0.00004
Bottom External 0.00036 0.00143 0.00388 0.00013 0.00197 0.00680 0.00009 -0.00001 -0.00029
3rd coefficient -0.00022 -0.00045 -0.00063 -0.00077 -0.00133 -0.00155 -0.00015 -0.00021 -0.00028
15th coefficient 0.00101 0.00145 0.00172 0.00100 0.00184 0.00216 0.00044 0.00045 0.00046

D. Interest rate shock on average long-run returns E. Net equity flow shock on average long-run returns
  

Country group k = 12 k = 36 k = 60 k = 12 k = 36 k = 60
Equally weighted 0.00054 -0.00018 -0.00061 0.00097 0.00040 0.00030
Value weighted 0.00071 0.00007 -0.00008 0.00127 0.00049 0.00033
Asia 0.00079 0.00016 0.00002 0.00080 0.00038 0.00028
Latin 0.00125 0.00035 0.00015 0.00122 0.00041 0.00025
Rely on Stocks -0.00017 -0.00046 -0.00042 0.00144 0.00061 0.00043
Rely on Bonds 0.00137 -0.00031 -0.00147 0.00086 0.00036 0.00034
Top External 0.00156 0.00049 0.00027 0.00182 0.00072 0.00047
Bottom External 0.00009 -0.00084 -0.00183 0.00053 0.00027 0.00030
3rd coefficient -0.00220 -0.00130 -0.00102 -0.00079 -0.00032 -0.00019
15th coefficient 0.00284 0.00130 0.00084 0.00189 0.00091 0.00071
We analyze cumulative impulse response functions for two variables: average long run returns and change in equity holdings. The change in equity holdings is simply the 
cumulative sum of net equity capital flows. For the average long-run returns we examine shocks in capital flows and world interest rates. For the change in equity 
holdings we measure the effect of a shock in world interest rates, returns and dividend yields. The effects are calculated by summing the impulse response until k (in 
months) not including the contemporaneous effect. Equal weighting is an equal weighting of all 17 countries. Value weighting represents 17 countries weighted by their 
market capitalization in December 1991. Asia represents six Asian countries. Latin represents six Latin American countries. Rely on stocks are the six countries that tend 
to rely on stocks more than bonds for external financing since 1989. Rely on bonds are the six countries which tend to rely more on bonds for external financing. Top 
external are the six countries which have the largest proportion of cumulative net bond plus equity flows to GDP. Bottom external are the six countries with the 
smallest proportion of cumulative net bond plus equity flows to GDP. For the 3rd and 15th coefficient, we rank the coefficients across  countries,  eliminate "outliers", 
that is the smallest two and highest two and report the range from the remainder (min and max), (the 3rd and 15th coefficient given there are 17 countries). The VARs 
are estimated on the post-break sample. The break dates are detailed in Table 5.



Table 12

Important contemporaneous effects

Coefficient
Equal 

weighted
Value 

weighted Asian Latin
Rely on 
equity

Rely on 
bonds

Top 
external 

financing

Bottom 
external 

financing
Residual 
weights

nf on i 0.0623 -0.0571 0.0595 0.0322 0.0453 0.0793 -0.0216 0.1394 0.0761
dy on i 12.1828 14.4512 18.5580 13.3682 14.1802 14.6054 18.7088 4.2519 11.1440
r on i -8.6653 -12.9565 -10.7128 -11.9839 -8.2843 -14.3773 -15.5770 -3.4362 -7.6166
dy on nf -4.5355 -5.5996 -10.0817 -1.6151 -11.6468 -0.9537 -7.2108 -3.5636 -5.8819
r on nf 3.7190 5.3209 6.5492 2.3367 8.4707 -0.3618 7.7257 3.8889 5.6144
r on dy -0.2945 -0.2724 -0.2988 -0.2985 -0.3070 -0.2928 -0.3091 -0.2753 -0.3225
The coefficients reported are based on the contemporaneous betas implied by the causal ordering of our VAR in the post-break 
estimation. That is, they are taken from the matrix B, where Σ=BHB', where B is lower triangular and H has the variances of 
the structural shocks along its diagonal. Value weighting represents 17 countries weighted by their market capitalization in 
December 1991. Asia represents six Asian countries. Latin represents six Latin American countries. Rely on stocks are the six 
countries that tend to rely on stocks more than bonds for external financing since 1989. Rely on bonds are the six countries 
which tend to rely more on bonds for external financing. Top external are the six countries which have the largest proportion of 
cumulative net bond plus equity flows to GDP. Bottom external are the six countries with the smallest proportion of cumulative 
net bond plus equity flows to GDP. The variables are: the world interest rate (i), net equity flows (nf), dividend yields (dy) and 
returns (r).



Due to Portfolio
Rebalancing

Prices

High Expected   Announcement        Implementation          Low Expected
Returns              of Liberalization                                          Returns

PI

PS

Time

Capital
Flows

Time

Segmented                                             Integrated

Figure 1

Asset Prices and Market Integration

Return to Integration



Figure 2

The relation between net bond and net equity flows

Impulse reponse analysis is based on bivariate system of  net equity capital flows and net bond flows. The first data point represents the contemporaneous response. The impulse responses are weighed: 
equally across 17 countries, value-weights (based on equity capitalization in December 1991), equally across six Asian countries (Indonesia, Korea, Malaysia, Phillipines, Taiwan and Thailand), and 
equally weighted across six Latin American countries (Argentina, Brazil, Chile, Colombia, Mexico and Venezuela).
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Figure 3

Impulse response analysis
A. From World Interest Rates to Net Equity Flows   

  

  

Full Sample Impulse Response: 
World Interest Rate to Net Equity Flows
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Post-Break Impulse Response: 
World Interest Rate to Net Equity Flows
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Figure 3 (continued)

Impulse response analysis
B. From World Interest Rates to Dividend Yields   

  

  

Full Sample Impulse Response: 
World Interest Rate to Dividend Yield
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Figure 3 (continued)

Impulse response analysis
C. From World Interest Rates to Returns   

  

  

Full Sample Impulse Response: 
World Interest Rate to Returns
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Figure 3 (continued)

Impulse response analysis
D. From Net Equity Flows to Dividend Yields   

  

  

Full Sample Impulse Response: 
Net Equity Flows to Dividend Yields
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Figure 3 (continued)

Impulse response analysis
E. From Net Equity Flows to Returns   

  

Full Sample Impulse Response: 
Net Equity Flows to Returns
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Figure 3 (continued)

Impulse response analysis
F. From Returns to Net Equity Flows   

  

  

Full Sample Impulse Response: 
Returns to Net Equity Flows
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Figure  3 (continued)
Impulse response analysis
G. From Dividend Yields to Net Equity Flows   

  

  

Impulse reponse analysis is based on quadravariate system of world interest rates, net equity capital flows, dividend yields and equity returns. The first data point represents the contemporaneous response. In the left panels, the 
impulse responses are weighed: equally across 17 countries, value-weights (based on equity capitalization in December 1991), equally across six Asian countries (Indonesia, Korea, Malaysia, Phillipines, Taiwan and Thailand), and 
equally weighted across six Latin American countries (Argentina, Brazil, Chile, Colombia, Mexico and Venezuela). In the right panels, we report equally-weighted across the six countries that rely most on equity financing (Chile, 
Philippines, Malaysia, Portugal, Thailand and Korea), across the six countries that rely most on bond financing (Venezeula, Mexico, Argentina, Pakistan, Indonesia and Brazil), across the six countries that have the highest 
proportion of external financing, that is, the bond plus equity capital flows to GDP (Mexico, Malaysia, Venezuela, Argentina, Brazil, and Korea) and the six countries with the lowest proportion of external financing to GDP (Chile, 
Taiwan, Pakistan, the Philippines, Greece and India). The VARs are estimated over the full sample, the pre-break sample and the post-break sample. The break dates for each country are presented in Table 5.
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Figure 4

Transition dynamics

The transition half-life statistic (THL) is measured as follows.  Consider the point in time at which the break occurs and imagine the current realization of the 
variable is at the unconditional mean before the break.  Now consider forecasting k periods in the future using the new dynamics. If the VAR is stationary, 
eventually the forecasts will reach the new unconditional mean.  How fast they will get there depends on the persistence of the system and how far way the post-
break mean is from the starting point (pre-break mean).  Our THL statistic records the time it takes (in months) to reach half the distance between old and new 
mean.  We can also reverse the computation.  That is, we compute the THL statistic starting from the new mean going to the old mean using the pre-break 
dynamics. A comparison of the two statistics is informative about the different dynamics before and after the break.
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