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Wkh Hxur Lv Jrrg Diwhu Doo=

Frusrudwh Hylghqfh�

Duwxur Eulv

\doh Vfkrro ri Pdqdjhphqw

\umù Nrvnlqhq

Vwrfnkrop Vfkrro ri Hfrqrplfv

Pdwwldv Qlovvrq

Vwrfnkrop Lqvwlwxwh iru Ilqdqfldo Uhvhdufk

VVH2HIL Zrunlqj Sdshu Qr1 843

Dxjxvw 5335

�Zh wkdqn Pdofrop Ednhu/ Mxg| Fkhydolhu/ Pduldvvxqwd Jldqqhwwl/ Pdvvlpr Pdvvd/ Jhhuw Urxzhqkruvw/ Ehuqdug

\hxqj/ dqg dxglhqfhv dw Vwrfnkrop Vfkrro ri Hfrqrplfv/ Edqn ri Ilqodqg/ Q\X Vdorprq Fhqwhu Frqihuhqfh rq wkh

Hxur/ wkh FHSU Vxpphu V|psrvlxp lq Jhu}hqvhh/ \doh Vfkrro ri Pdqdjhphqw/ dqg wkh QEHU Vxpphu Lqvwlwxwh

lq Fdpeulgjh iru khosixo frpphqwv1 Zh dovr wkdqn Ydqhvvd Mdqrzvnl dqg Whuhvd Nzrq iru h{fhoohqw uhvhdufk

dvvlvwdqfh1 Eulv lv iurp \doh Vfkrro ri Pdqdjhphqw/ 468 Survshfw Vwuhhw/ Qhz Kdyhq/ FW 3984406:5< XVD1 Who=

.405360765083:<> h0pdlo= duwxur1eulvC|doh1hgx1 Nrvnlqhq lv iurp Vwrfnkrop Vfkrro ri Hfrqrplfv/ S1R1Er{ 9834/

VH0446 ;6 Vwrfnkrop/ Vzhghq1 Who= .790;0:690<478> h0pdlo= |umr1nrvnlqhqCkkv1vh1 Qlovvrq lv iurp Vwrfnkrop

Lqvwlwxwh iru Ilqdqfldo Uhvhdufk/ Zdoolqjdwdq 44/ VH0444 93 Vwrfnkrop/ Vzhghq1 Who= .790;08360539063> h0pdlo=

pdwwldv1qlovvrqCvliu1ruj1 Wklv sdshu zdv zulwwhq zkloh Qlovvrq zdv ylvlwlqj wkh Lqwhuqdwlrqdo Fhqwhu iru Ilqdqfh

+LFI, dw \doh Vfkrro ri Pdqdjhphqw1 Kh zlvkhv wr wkdqn wkh LFI iru lwv krvslwdolw| gxulqj klv vwd|1 Wklv duwlfoh

lv surgxfhg dv d sduw ri d FHSU surmhfw rq Xqghuvwdqglqj Ilqdqfldo Dufklwhfwxuh= Ohjdo Iudphzrun/ Srolwlfdo

Hqylurqphqw dqg Hfrqrplf H!flhqf|/ ixqghg e| wkh Hxurshdq Frpplvvlrq xqghu wkh Kxpdq Srwhqwldo � Uhvhdufk

Wudlqlqj Qhwzrun surjudp +Frqwudfw Qr1 KSUQ0FW05333033397,1 Wkh dxwkruv duh uhvsrqvleoh iru doo uhpdlqlqj

huuruv1



Devwudfw

Lq wklv sdshu zh vwxg| wkh fkdqjhv lq frusrudwh ydoxdwlrq/ lqyhvwphqwv/ dqg �qdqflqj fkrlfhv lqgxfhg e|

wkh irupdwlrq ri Hfrqrplf dqg Prqhwdu| Xqlrq +HPX, lq Hxursh1 Zh xvh frusrudwh�ohyho gdwd iurp whq

frxqwulhv wkdw dgrswhg wkh hxur/ wkh wkuhh HX frxqwulhv wkdw glg qrw mrlq HPX/ dv zhoo dv Qruzd| dqg

Vzlw}huodqg1 Zh vkrz wkdw wkh lqwurgxfwlrq ri wkh hxur kdv lqfuhdvhg ydoxdwlrqv iru odujh �upv lq HPX

frxqwulhv/ hvshfldoo| lq frxqwulhv wkdw kdg h{shulhqfhg fxuuhqf| fulvhv1 Ilup ydoxhv kdyh dovr lqfuhdvhg iru

�upv wkdw zhuh suhylrxvo| h{srvhg wr fxuuhqf| ulvnv luuhvshfwlyh ri vl}h1 Lqyhvwphqwv kdyh lqfuhdvhg iru

doo �upv/ exw wkh h�hfwv duh eljjhu iru odujh �upv dqg iru �upv frplqj iurp frxqwulhv zlwk h{shulhqfhv ri

fxuuhqf| ghsuhfldwlrqv1 Wkh lqfuhdvh lq lqyhvwphqwv kdv ehhq �qdqfhg pdlqo| yld ghew lvvxhv1 Wkh hylghqfh

surylghg khuh vxssruwv wkh ylhz wkdw wkh lqwurgxfwlrq ri wkh hxur kdv orzhuhg �upv* frvw ri fdslwdo e|

holplqdwlqj fxuuhqf| ulvnv dprqj wkh frxqwulhv wkdw kdyh dgrswhg wkh frpprq fxuuhqf|/ dqg e| ixuwkhu

lqfuhdvlqj fdslwdo pdunhw lqwhjudwlrq lq Hxursh1

Nh|zrugv= Hfrqrplf dqg Prqhwdu| Xqlrq +HPX,/ wkh hxur/ ydoxdwlrq/ lqyhvwphqw/ ghew/ htxlw|/ frvw

ri fdslwdo/ fxuuhqf| ulvn1

MHO fodvvl�fdwlrq= I66/ I69/ J65



L Lqwurgxfwlrq

Hfrqrplf dqg Prqhwdu| Xqlrq +HPX, dqg wkh fuhdwlrq ri d qhz frpprq fxuuhqf| iru Hxursh lv dujxdeo|

wkh prvw vljql�fdqw lqvwlwxwlrqdo fkdqjh lq lqwhuqdwlrqdo �qdqfldo pdunhwv gxulqj wkh sdvw txduwhu fhqwxu|1

Wkh lqwurgxfwlrq ri wkh hxur dv d frpprq fxuuhqf| kdv douhdg| fkdqjhg wkh ixqfwlrqlqj ri Hxurshdq

�qdqfldo pdunhwv vljql�fdqwo|/ hvshfldoo| e| irvwhulqj wkh fuhdwlrq ri d frusrudwh erqg pdunhw frpsdudeoh

wr wkdw ri wkh X1V1� Hyhq wkrxjk prvw revhuyhuv djuhh rq wkh klvwrulf vljql�fdqfh ri wkh qhz fxuuhqf|/

wkhuh kdv ehhq d orw ri vfhswlflvp derxw wkh zlvgrp ri wkh hqghdyrxu1 Lw lv qrw fohdu zkhwkhu HPX kdv kdg

d srvlwlyh ru qhjdwlyh h�hfw rq Hxurshdq frusrudwlrqv1 Wklv sdshu dlpv wr dgguhvv wklv lvvxh e| orrnlqj

dw frusrudwh ydoxdwlrqv/ lqyhvwphqwv/ dqg �qdqflqj fkrlfhv ri Hxurshdq frusrudwlrqv1

Zh xvh frusrudwh ohyho gdwd iurp whq frxqwulhv wkdw dgrswhg wkh hxur2/ wkh wkuhh HX frxqwulhv +Ghq0

pdun/ Vzhghq/ dqg wkh X1N1, wkdw glg qrw mrlq HPX/ dv zhoo dv Qruzd| dqg Vzlw}huodqg1 Xvlqj |hduo|

gdwd zh vwxg| krz wkh lqwurgxfwlrq ri wkh hxur kdv d�hfwhg Wrelq*v T/ lqyhvwphqwv dqg �qdqflqj fkrlfhv

lq sdqho uhjuhvvlrqv wkdw vsdq wkh |hduv iurp 4<<8 wr 53331 Zh xvh wkh |hdu 4<<; dv wkh ehqfkpdun iru

dgrswlrq ri wkh hxur/ lqvwhdg ri wkh r!fldo ehjlqqlqj ri HPX lq Mdqxdu| 4/ 4<<< iru wzr uhdvrqv= lq Pd|

4<<; wkh Hxurshdq Frxqflo ghflghg rq zklfk frxqwulhv zkhuh doorzhg wr mrlq HPX> vhfrqg/ douhdg| lq

Mdqxdu| 4<<; wkhuh zdv d frqvhqvxv rq zklfk frxqwulhv zrxog dgrsw wkh hxur dv wkhlu fxuuhqf|�1

Zh vkrz wkdw lq wkh shulrg 4<<;05333/ Wrelq*v T iru odujh �upv lq wkh Hxurodqg kdv lqfuhdvhg e|

:1<( shu |hdu frpsduhg wr �upv lq qrq0HPX frxqwulhv/ diwhu frqwuroolqj iru �up/ frxqwu|/ dqg wlph

vshfl�f h�hfwv1 Wkh lqfuhdvh lq ydoxdwlrq lv kljkhu iru odujh �upv lq hxur frxqwulhv zlwk d klvwru| ri uhfhqw

fxuuhqf| fulvhv frpsduhg wr wkh hxur frxqwulhv wkdw pdqdjhg wr vwd| zlwklq lq wkh Hxurshdq Prqhwdu|

V|vwhp gxulqj wkh wxuprlo ri wkh hduo| 4<<3v +461;( frpsduhg wr 914(,1 Wkh suhylrxv uhvxowv vxjjhvw wkdw

wkh dgrswlrq ri wkh hxur kdv orzhuhg wkh frvw ri fdslwdo iru odujh Hxurshdq �upv wkurxjk wkh holplqdwlrq ri

lqwud0Hxurshdq fxuuhqf| ulvnv/ hvshfldoo| iru odujh �upv frplqj iurp frxqwulhv wkdw zhuh h{shfwhg wr kdyh

vljql�fdqw fxuuhqf| ulvn suhpld1 Ixuwkhupruh/ dprqj vpdoo �upv/ zh rqo| grfxphqw d vljql�fdqw lqfuhdvh

lq ydoxdwlrq iru �upv frplqj iurp frxqwulhv zklfk kdyh h{shulhqfhg uhfhqw fxuuhqf| fulvhv +dq lqfuhdvh

ri 4615(,1 Djdlq/ wklv uhvxow vxssruwv wkh ylhz wkdw frvw ri fdslwdo kdv ghfolqhg ehfdxvh ri wkh hxur1 Lq

vxp�wkh hxur kdv lqfuhdvhg wkh ydoxh ri wkhvh �upv wkdw zh h{shfw h{ dqwh wr ehqh�w wkh prvw iurp wkh

holplqdwlrq ri fxuuhqf| ulvnv= odujh �upv/ �upv lq frxqwulhv zlwk zhdn fxuuhqflhv/ dqg �upv h{srvhg wr

fxuuhqf| ulvnv1

Rxu uhvxowv duh edvhg rq d odujh vdpsoh ri �upv iurp vhyhudo gl�huhqw frxqwulhv1 Lq vwxglhv ri wklv nlqg

dq hdv| zd| ri lq dwlqj wkh srzhu ri wkh hvwlpdwhv lv wr xvh �up�ohyho udwkhu wkdq frxqwu|�ohyho gdwd1 Li
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�upv ehkdyh vlploduo| zlwklq d frxqwu|/ �up�ohyho gdwd lv mxvw d uhsolfdwlrq ri frxqwu| uhvxowv/ exw zlwk orwv

ri kljko| fruuhodwhg revhuydwlrqv/ dqg khqfh zlwk duwl�fldoo| kljk w0vwdwlvwlfv1 Zh duh lqvwhdg idlu wr wkh

uhdghu1 Wkh vljql�fdqfh ri rxu hvwlpdwhv lv iuhh ri furvv0ghshqghqflhv/ vlqfh zh hvwlpdwh sdqho uhjuhvvlrqv

zlwk vwdqgdug huuruv wkdw duh dgmxvwhg iru foxvwhulqj ri revhuydwlrqv e| frxqwu| dqg |hdu1 Wklv phdqv

wkdw/ li �upv lq rxu vdpsoh vroho| uhsolfdwh wkh rwkhu �upv lq wkh vdph frxqwu|/ rxu w0vwdwlvwlfv vkrxog

eh forvh wr }hur1 Wkh srzhu ri rxu uhvxowv wkxv frphv iurp wkh xvh ri pdq| revhuydwlrqv�vrphwklqj

wkdw lv qrw srvvleoh wr dfklhyh e| xvlqj rqo| frxqwu|0ohyho gdwd�fruuhvsrqglqj wr �upv zlwk gl�huhqw

fkdudfwhulvwlfv dqg frqwuroolqj iru zlwklq�frxqwu| ghshqghqflhv1 Wkhq zh uhpryh �up/ frxqwu|/ dqg wlph

h�hfwv/ dqg lvrodwh wkh gluhfw h�hfw ri wkh frpprq fxuuhqf| rq �up ehkdylru1 Wkh �qdo uhvxow lv wkdw wkhuh

lv d srvlwlyh dqg vljql�fdqw uhodwlrqvkls ehwzhhq wkh frpprq fxuuhqf| dqg �up ydoxh1 Zh dovr shuirup

urexvwqhvv fkhfnv wr vkrz wkdw rxu pdlq �qglqj dovr krogv diwhu frqwuroolqj iru rwkhu fxuuhqf| ulvnv/ lq

sduwlfxodu groodu ulvnv1 Wkh uhvxow dovr krogv zkhq zh h{foxgh Jhupdq| dqg wkh X1N1 iurp wkh dqdo|vlv1

Wkhvh duh wkh frxqwulhv wkdw grplqdwh wkh vdpsoh1

Lw lv lpsruwdqw wr qrwh wkdw wkh ghfuhdvh lq frvw ri fdslwdo lv qrw d qhfhvvdu| frqvhtxhqfh ri wkh

holplqdwlrq ri fxuuhqf| ulvnv/ ehfdxvh e| dgrswlqj wkh hxur HPX frxqwulhv kdyh dovr jlyhq xs lqghshqghqw

prqhwdu| srolf|1 Khqfh/ �upv lq HPX frxqwulhv fdqqrw uho| dq| orqjhu rq fkdqjhv lq prqhwdu| ru h{fkdqjh

udwh srolf| wr khos wkhp rxw li frxqwu|0vshfl�f vkrfnv kdyh rffxuuhg1 Iru lqvwdqfh li frpsdqlhv lq vrph

HPX frxqwulhv duh pruh h{srvhg wr groodu ulvnv wkdq frpsdqlhv lq rwkhu HPX frxqwulhv/ wkh Hxurshdq

Fhqwudo Edqn frxog eh pruh uhoxfwdqw wr fkdqjh prqhwdu| srolf| lq idfh ri dgyhuvh groodu vkrfnv wkdq

lqghshqghqw fhqwudo edqnv zrxog kdyh ehhq1 Vlploduo|/ li wkhuh duh dv|pphwulf lq dwlrq vkrfnv dprqj

HPX frxqwulhv/ vrph frpsdqlhv frxog eh dgyhuvho| d�hfwhg1 Dv d uhvxow/ vrph HPX �upv frxog lq

sulqflsoh kdyh hqghg xs ehdulqj pruh ulvnv wkdq ehiruh1 Krzhyhu/ wkh hpslulfdo uhvxowv gr qrw vxssruw wklv

ylhz1

Lq dgglwlrq wr wkh holplqdwlrq ri lqwud0Hxurshdq fxuuhqf| ulvnv/ HPX pd| kdyh lqfuhdvhg �qdqfldo

lqwhjudwlrq lq Hxursh e| uhgxflqj wkh lqyhvwphqw uhvwulfwlrqv wkdw vrph lqvwlwxwlrqdo lqyhvwruv kdg sulru

wr wkh dgrswlrq ri wkh hxur1 Iru h{dpsoh vrph Hxurshdq shqvlrq ixqgv kdyh wkh uhvwulfwlrq wkdw wkh|

fdq qrw lqyhvw pruh wkdq 53( ri wkhlu ixqgv wr dvvhwv ghqrplqdwhg lq d iruhljq fxuuhqf|1 Ehiruh wkh

frpprq fxuuhqf| zdv dgrswhg doo vhfxulwlhv ghqrplqdwhg lq dqrwkhu Hxurshdq fxuuhqf| zhuh vxemhfw wr

wklv uhvwulfwlrq1 Ri frxuvh wklv uhvwulfwlrq lv qrz yrlg dprqj HPX frxqwulhv1 Dv d uhvxow/ wkh frvw ri

fdslwdo pd| kdyh ghfuhdvhg dovr wkurxjk ehwwhu ulvn vkdulqj rssruwxqlwlhv lq Hxursh1

Dqrwkhu lqwhusuhwdwlrq iru wkh lqfuhdvh lq Wrelq�v T zrxog eh wkdw �upv* lqyhvwphqw rssruwxqlwlhv kdyh

lpsuryhg ehfdxvh ri wkh hxur/ wkxv uhvxowlqj lq kljkhu ydoxdwlrqv1 Zh gr qrw/ krzhyhu/ wklqn wkdw wklv
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lv wkh fruuhfw lqwhusuhwdwlrq/ vlqfh wkh vlqjoh pdunhw iru Hxursh wkdw zrxog dujxdeo| lqfuhdvh lqyhvwphqw

rssruwxqlwlhv dqg khqfh d�hfw Wrelq�v T zdv fuhdwhg d orqj wlph ehiruh wkh fuhdwlrq ri HPX1e Lq idfw/ wkh

fuhdwlrq ri wkh vlqjoh pdunhw uhvxowhg lq vljql�fdqw lqfuhdvhv lq lqwud0Hxurshdq iruhljq gluhfw lqyhvwphqwv

dqg phujhuv +Hxurshdq Hfrqrp|/ 4<<:,/ vxjjhvwlqj wkdw lqyhvwphqw rssruwxqlwlhv zhuh srvlwlyho| d�hfwhg/

exw wkh wlplqj ri wkhvh hyhqwv lv mxvw qrw fruuhfw iru wkh shulrg zh vwxg|1

Li wkh frvw ri fdslwdo zhuh orzhu/ wkhq �upv zrxog dovr lqyhvw pruh/ vr orqj dv lqyhvwphqw rssruwxqlwlhv

kdg qrw zruvhqhg1 Zh lqghhg �qg wkdw wkh lqwurgxfwlrq ri wkh hxur kdv kdg d srvlwlyh h�hfw rq lqyhvwphqwv

iru �upv lq wkh hxur�}rqh1 Wklv h�hfw lv vwurqjhu iru �upv wkdw frph iurp HPX frxqwulhv wkdw xvhg wr

vx�hu iurp fxuuhqf| fulvhv/ dqg iru odujh �upv1 Wkh qh{w orjlfdo txhvwlrq lv/ krz kdyh wkh lqyhvwphqwv

ehhq �qdqfhgB Lw lv qrw reylrxv krz wkh orzhu frvw ri fdslwdo vkrxog d�hfw ghew dqg htxlw| fkrlfhv1 Zkdw

zh �qg lv wkdw wkh lqfuhdvh lq lqyhvwphqwv kdyh pdlqo| ehhq �qdqfhg zlwk ghew/ exw �upv wkdw zrxog kdyh

ehqh�wwhg iurp fxuuhqf| ghsuhfldwlrqv kdyh dovr lvvxhg pruh htxlw|1

Wklv vwxg| exlogv rq vhyhudo frqwulexwlrqv lq frusrudwh dqg lqwhuqdwlrqdo �qdqfh1 Gdqwklqh hw do1

+5333, kdyh d frpsuhkhqvlyh vxuyh| ri wkh uhohydqw lvvxhv d�hfwlqj �qdqfldo pdunhwv diwhu wkh lqwurgxfwlrq

ri wkh hxur1 Dgglwlrqdoo|/ Jdodwl dqg Wvdwvdurqlv +5334, jlyh d jrrg ryhuylhz ri wkh uhfhqw ghyhorsphqwv

lq Hxurshdq �qdqfldo pdunhwv irvwhuhg e| wkh qhz fxuuhqf|1 Lq sduwlfxodu/ Vdqwrv dqg Wvdwvdurqlv +5335,

vkrz wkdw hxur kdv lqgxfhg d vljql�fdqw uhgxfwlrq ri xqghuzulwlqj ihhv iru Hxurshdq frusrudwh erqgv1

Dgohu dqg Gxpdv +4<;6,/ Vroqln +4<:6,/ dqg Vwxo} +4<;4, ghyhors lqwhuqdwlrqdo dvvhw sulflqj prghov/

zkhuh dvvhwv duh sulfhg zlwk uhvshfw wr wkhlu ehwd zlwk wkh zruog pdunhw sruwirolr1 Wklv uhvxow dvvxphv

wkdw wkhuh duh qr uhvwulfwlrqv rq frqvxpswlrq dqg lqyhvwphqw fkrlfhv dqg wkdw wkh sxufkdvlqj srzhu sdulw|

+SSS, krogv1 Li wkh SSS grhv qrw krog/ wkhq fxuuhqf| ulvnv vkrxog eh sulfhg lq fdslwdo pdunhwv/ dv vkrzq

e| Dgohu dqg Gxpdv +4<;6,1 Lqghhg/ Gxpdv dqg Vroqln +4<<8, vkrz hpslulfdoo| wkdw fxuuhqf| ulvn lv

sulfhg/ dqg Gh Vdqwlv dqg Jhudug +4<;;, vkrz wkdw fxuuhqf| ulvn kdv ehhq d vljql�fdqw sduw ri ryhudoo

v|vwhpdwlf ulvn1 Dprqj vwxglhv wkdw irfxv rq Hxursh/ Kdugrxyholv hw do1 +5334, �qg wkdw wkhuh kdv ehhq

lqfuhdvlqj lqwhjudwlrq lq Hxurshdq htxlw| pdunhwv wrzdugv wkh hqg ri 4<<3v1 Wkh| dovr vkrz wkdw fxuuhqf|

ulvn kdv ehhq d vljql�fdqw sduw ri wkh wrwdo ulvn ri htxlw| lqyhvwlqj1 Gh Vdqwlv hw do1 +4<<<, surylgh hylghqfh

wkdw fxuuhqf| ulvn kdv ehhq sulfhg lq Hxurshdq htxlw| pdunhwv1 Wkh holplqdwlrq ri fxuuhqf| ulvnv zlwklq

wkh hxur�}rqh frxog wkhq orzhu wkh frvw ri fdslwdo lq wkh frxqwulhv wkdw kdyh mrlqhg HPX1 Frq�uplqj

wklv ylhz/ Eduwudp hw do1 +5335, vkrz wkdw gxh wr wkh hxur/ wkh pdunhw ulvn kdv ehhq uhgxfhg iru wkrvh

�upv wkdw kdyh vljql�fdqw h{sruwv wr HPX frxqwulhv lpso|lqj wkdw wkh fxuuhqf| ulvn kdv ehhq d sduw ri

qrq0glyhuvl�deoh ulvn lq Hxursh1 Dovr/ Eduwudp hw do1 +5335, �qg wkdw wkh h�hfw kdv ehhq vwurqjhu iru odujh

�upv/ frqvlvwhqw zlwk rxu �qglqjv1
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Huuxq}d dqg Orvt +4<;8,/ dqg Hxq dqg Mdqdnludpdqdq +4<;9,/ vkrz krz sduwldo vhjphqwdwlrq ri fdslwdo

pdunhwv gxh wr lqyhvwphqw uhvwulfwlrqv d�hfwv dvvhw sulfhv1 Lqyhvwphqw uhvwulfwlrqv ohdg wr d vlwxdwlrq lq

zklfk orfdo ulvnv duh sulfhg lq fdslwdo pdunhwv1 Pruhryhu/ hyhq wkrxjk irupdo uhvwulfwlrqv lq lqyhvwlqj

deurdg kdyh ehhq uhgxfhg/ wkhuh lv vwloo wkh zhoo�nqrzq lvvxh ri krph htxlw| eldv/ dv srlqwhg rxw e| Iuhqfk

dqg Srwhued +4<<4,/ Frrshu dqg Ndsodqlv +4<<7,/ dqg Whvdu dqg Zhuqhu +4<<8,1D Frqvlvwhqw zlwk wkh

ylhz wkdw wkhuh lv d krph htxlw| eldv/ Urxzhqkruvw +4<<<, �qgv wkdw hyhq gxulqj wkh 4<<3v frxqwu| idfwruv

kdyh ehhq pruh lpsruwdqw wkdq lqgxvwu| idfwruv lq ghwhuplqlqj vwrfn uhwxuqv lq Hxursh1 Li wkh dgrswlrq

ri wkh hxur ohdgv wr glplqlvklqj krph htxlw| eldv/ wkhq frvw ri fdslwdo vkrxog ghfuhdvh lq HPX frxqwulhv

ehfdxvh ri ehwwhu ulvn vkdulqj dprqj lqyhvwruv1

Wkh sdshu lv rujdql}hg dv iroorzv= vhfwlrq LL frqwdlqv wkh gdwd ghvfulswlrq/ lq vhfwlrq LLL zh vwxg|

wkh ydoxdwlrq h�hfwv ri wkh frpprq fxuuhqf|1 Lq vhfwlrq LY zh dqdo|}h wkh fkdqjh lq lqyhvwphqwv lq wkh

frxqwulhv lq rxu vdpsoh1 Zh dovr vwxg| wkh ydoxdwlrq h�hfw ri pdfurhfrqrplf frqyhujhqfh/ dv zhoo dv wkh

lpsdfw ri furvv0erughu phujhuv1 Vhfwlrq Y lv ghyrwhg wr wkh dqdo|vlv ri fdslwdo vwuxfwxuh fkrlfhv1 Zh

shuirup urexvwqhvv fkhfnv lq vhfwlrq YL/ dqg vhfwlrq YLL frqfoxghv1

LL Gdwd Ghvfulswlrq

D Vrxufhv

Wkh vdpsoh ri �upv xvhg lq wklv vwxg| lv jdwkhuhg iurp Gdwdvwuhdp dqg fryhuv wkh shulrg 4<<8�53331 Wkh

vdpsoh lqfoxghv �upv iurp doo frxqwulhv dgrswlqj wkh hxur/ zlwk wkh h{fhswlrqv ri Juhhfh dqg Ox{hperxuj1

Juhhfh dqg Ox{hperxuj duh h{foxghg ehfdxvh �upv iurp wkhvh frxqwulhv odfn gdwd lq Gdwdvwuhdp iru vrph

yduldeohv zh xvh lq wkh hpslulfdo dqdo|vlv1 Pruhryhu/ Juhhfh mrlqhg wkh hxur lq Mxqh 53331 Wkxv/ rxu vdpsoh

lqfoxghv �upv iurp wkh iroorzlqj whq frxqwulhv wkdw kdyh dgrswhg wkh hxur= Dxvwuld/ Ehojlxp/ Ilqodqg/

Iudqfh/ Jhupdq|/ Luhodqg/ Lwdo|/ wkh Qhwkhuodqgv/ Sruwxjdo/ dqg Vsdlq1 Wkh vdpsoh dovr lqfoxgh �upv

iurp wkh wkuhh uhpdlqlqj HX/ qrq�HPX frxqwulhv +Ghqpdun/ Vzhghq/ dqg wkh X1N1, dv zhoo dv �upv iurp

Qruzd| dqg Vzlw}huodqg1 Zh frqvlghu wkhvh �yh frxqwulhv wr frqvwlwxwh dssursuldwh ehqfkpdun frxqwulhv

iru dq dqdo|vlv ri wkh lpsdfw ri wkh hxur rq �upv* �qdqfldo ghflvlrqv1

Iru rxu 48 vdpsoh frxqwulhv/ zh lqfoxgh doo �upv wkdw kdyh vwrfn pdunhw dqg dffrxqwlqj gdwd dydlodeoh

iru dw ohdvw wkh shulrg 4<<8�4<<;1S Zh lpsrvh wklv uhtxluhphqw ehfdxvh zh zdqw wr dqdo|}h zlwklq��up

fkdqjhv iroorzlqj wkh lqwurgxfwlrq ri wkh hxur dqg wkxv qhhg �upv wr h{lvw erwk ehiruh dqg diwhu wkh

lqwurgxfwlrq ri wkh hxur +dv phqwlrqhg/ zh frqvlghu 4<<; wr eh wkh h�hfwlyh hyhqw�|hdu iru wkh lqwurgxfwlrq
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ri wkh hxur,1 Rxu �qdo vdpsoh frqvlvwv ri 4/<;; �upv +44/697 �up�|hdu revhuydwlrqv,= ;;7 �upv +8/4:8

�up�|hdu revhuydwlrqv, iurp wkh HPX frxqwulhv dqg 4/437 �upv +9/4;< �up�|hdu revhuydwlrqv, iurp wkh

qrq�HPX frxqwulhv +dv d frpsdulvrq/ 7/43; �upv iurp wkh vdpsoh frxqwulhv kdyh gdwd dydlodeoh rq wkh

uhtxluhg yduldeohv iru dw ohdvw rqh |hdu gxulqj wkh vdpsoh shulrg,1 Jhupdq| frqwulexwhv wkh prvw �upv wr

wkh HPX vdpsoh zlwk 6<9 �upv +5/5<; �up�|hdu revhuydwlrqv,/ zkhuhdv wkh X1N1 grplqdwhv wkh qrq�HPX

vdpsoh zlwk ;:: �upv +7/;77 �up�|hdu revhuydwlrqv,1 Krzhyhu/ rxu uhvxowv duh urexvw wr h{foxglqj erwk

ri wkhvh frxqwulhv1

E Wrelq*v T/ Lqyhvwphqwv/ dqg Ohyhudjh Udwlrv

Wrelq*v T lv fdofxodwhg lq wkh sdshu dv wkh errn ydoxh ri wrwdo dvvhwv +Gdwdvwuhdp frpsdq| dffrxqw lwhp

&6<5,/ plqxv wkh errn ydoxh ri wkh frpprq htxlw| +Gdwdvwuhdp frpsdq| dffrxqw lwhp &638,/ soxv wkh

pdunhw ydoxh ri wkh frpprq htxlw| +qxpehu ri vkduhv rxwvwdqglqj wlphv hqg�ri�|hdu vwrfn sulfh,/ glylghg

e| wkh errn ydoxh ri wrwdo dvvhwv1 Zh frpsxwh wkh udwlr ri lqyhvwphqwv wr wrwdo dvvhwv dv wkh fkdqjh lq

wrwdo dvvhwv lq d jlyhq |hdu glylghg e| wkh sdvw�|hdu wrwdo dvvhwv1 Vlqfh zh h{foxgh ghsuhfldwlrq/ rxuv lv d

phdvxuh ri qhw lqyhvwphqwv1

Wr lqyhvwljdwh krz wkh lqyhvwphqwv kdyh ehhq �qdqfhg/ zh dqdo|}h fkdqjhv lq ghew dqg htxlw|1 Ghew

lv phdvxuhg dv wkh errn ydoxh ri qrqhtxlw| oldelolwlhv1 Wkh errn ydoxh ri wrwdo qrqhtxlw| oldelolwlhv lv

fdofxodwhg e| ghgxfwlqj wrwdo errn ydoxh ri htxlw| +Gdwdvwuhdp frpsdq| dffrxqw lwhp &63:, iurp wkh

errn ydoxh ri wrwdo dvvhwv +Gdwdvwuhdp lwhp &6<5,1 Lq sduwlfxodu/ zh fdofxodwh lvvxdqfh udwlrv iru ghew dqg

htxlw| e| iroorzlqj wkh phwkrg sursrvhg e| Ednhu dqg Zxujohu +5335,1 Wkdw lv/ zh ghfrpsrvh wkh fkdqjh

lq wrwdo dvvhwv dv wkh fkdqjh lq htxlw| soxv wkh fkdqjh lq ghew/ lq wkh iroorzlqj zd|=

Dw �Dw3�

Dw3�
@

+Gw .Hw .UHw,� +Gw3� .Hw3� .UHw3�,

Dw3�

@
Gw �Gw3�

Dw3�
.

Hw �Hw3�

Dw3�
.

�UHw

Dw3�

zkhuh D/ G/ H/ dqg UH ghqrwh wkh �up*v dvvhwv/ ghew/ htxlw|/ dqg uhwdlqhg hduqlqjv/ uhvshfwlyho|1 Fkdqjhv

lq uhwdlqhg hduqlqjv duh phdvxuhg dv sur�wv diwhu wd{/ plqrulw| lqwhuhvw/ glylghqgv/ h{wudruglqdu| lwhpv/

gluhfwru erqxvhv dqg doorfdwlrqv wr xqwd{hg uhvhuyhv +Gdwdvwuhdp lwhp &4<9, 1 Lqgluhfwo|/ zh fdofxodwh

wkh �up*v qhw htxlw| lvvxdqfh dfwlylw| lq d jlyhq |hdu dv Hw3Hw3�

Dw3�
@ Dw3Dw3�

Dw3�
� Gw3Gw3�

Dw3�
� {UHw

Dw3�
/ wkdw lv/

dv wkh fkdqjh lq wrwdo dvvhwv +wkh qhw lqyhvwphqwv udwlr, plqxv wkh fkdqjh lq wrwdo ghew dqg wkh fkdqjh lq

uhwdlqhg hduqlqjv1 Zh lqwhusuhw Hw3Hw3�

Dw3�
dv d phdvxuh ri qhzo| lvvxhg htxlw| lq shulrg w1
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F Frxqwu| dqg Ilup Fodvvl�fdwlrqv

Iluvw zh fodvvli| �upv lqwr wzr jurxsv/ ghshqglqj rq zkhwkhu wkh| duh iurp HPX frxqwulhv ru iurp rwkhu

Hxurshdq frxqwulhv1 Qh{w zh ixuwkhu jurxs �upv zlwklq wkh HPX jurxs/ ghshqglqj rq zkhwkhu wkh frxqwu|

lv d zhdn HPX phpehu/ ru d vwurqj HPX phpehu1 Iru rxu sxusrvhv/ zhdn HPX frxqwulhv duh wkrvh wkdw

vx�huhg d fxuuhqf| fulvlv lq wkh |hduv ehiruh wkh lqwurgxfwlrq ri wkh hxur1 Wkhvh frxqwulhv duh Ilqodqg/

Luhodqg/ Lwdo|/ Sruwxjdo/ dqg Vsdlq1. Wkh rwkhu hxur frxqwulhv +Jhupdq|/ Iudqfh/ Qhwkhuodqgv/ Ehojlxp/

dqg Dxvwuld, glg qrw vx�hu vljql�fdqw fxuuhqf| ghsuhfldwlrqv gxulqj wkh HPV fulvlv lq hduo| 4<<3v/ khqfh wkh

odeho �vwurqj HPX frxqwulhv�1 Dq dowhuqdwlyh zd| ri fodvvli|lqj frxqwulhv zrxog eh wr phdvxuh h{fkdqjh

udwh xqfhuwdlqw| zlwk wkh h{fkdqjh udwh yrodwlolw| lq wkh |hduv ehiruh wkh lpsohphqwdwlrq ri wkh hxur1

Krzhyhu/ zh gr qrw ghhp vxfk d phdvxuh dssursuldwh/ ehfdxvh gl�huhqw frxqwulhv kdg gl�huhqw edqgv ri

 xfwxdwlrq zlwklq wkh v|vwhp1 Wkh fodvvl�fdwlrq lqwr zhdn dqg vwurqj HPX frxqwulhv lv lpsruwdqw/ ehfdxvh

wkh suhylrxv prqhwdu| duudqjhphqwv lq Hxursh glg qrw pdqdjh wr surylgh h{fkdqjh udwh vwdelolw| iru wkh

zhdn HPX frxqwulhv dqg khqfh wkh lqwurgxfwlrq ri d frpprq fxuuhqf| zrxog eh hvshfldoo| vljql�fdqw iru

wkh zhdn frxqwulhv1 Qrwlfh wkdw wkh odehov ri zhdn dqg vwurqj HPX frxqwulhv rqo| dssolhv wr wkh zhdnqhvv

dqg vwuhqjwk ri wkh fxuuhqflhv sulru wr wkh HPX/ dqg qrw wr wkh ryhudoo hfrqrplf shuirupdqfh ri wkh

uhvshfwlyh frxqwulhv1

Ilupv duh dovr fodvvl�hg ghshqglqj rq wkhlu vl}h1 Zlwklq hdfk frxqwu|/ zh fdofxodwh wkh phgldq vl}h

ri wkh �upv lq wkh vdpsoh dv ri Ghfhpehu 4<<81 Wkhq zh vsolw wkh wrwdo vdpsoh ri �upv ehwzhhq odujh

dqg vpdoo frpsdqlhv/ ghshqglqj rq zkhwkhu wkhlu vl}h lv deryh ru ehorz wkh frxqwu| phgldq1 Eduwudp hw

do1 +5335, vkrz wkdw odujh �upv kdyh ehqh�wwhg pruh iurp Hxurshdq prqhwdu| lqwhjudwlrq lq whupv ri

uhgxfwlrq lq pdunhw ulvn1 Gdkotxlvw dqg Urehuwvvrq +5334, dqg Ndqj dqg Vwxo} +4<<:, dovr kdyh vkrzq

wkdw odujh �upv ehqh�w pruh iurp pdunhw lqwhjudwlrq ehfdxvh iruhljqhuv whqg wr lqyhvw lq odujh �upv1

Zh dovr dqdo|}h �up shuirupdqfh ghshqglqj rq wkh �up*v h{srvxuh wr h{fkdqjh udwh pryhphqwv1 Zh

vruw frpsdqlhv zlwklq d frxqwu| lqwr wkuhh jurxsv e| xvlqj lqglylgxdo frpsdqlhv* vwrfn pdunhw uhwxuqv1 Lq

wkh �uvw jurxs zh kdyh frpsdqlhv zkrvh vwrfn uhwxuqv vljql�fdqwo| ghfuhdvh zkhq wkh grphvwlf fxuuhqf|

dssuhfldwhv zlwk uhvshfw wr wkh hxur +srvlwlyh�h{srvxuh frpsdqlhv,/ lq wkh vhfrqg jurxs zh sodfh wkrvh

frpsdqlhv zkrvh vwrfn uhwxuqv vljql�fdqwo| lqfuhdvh +qhjdwlyh�h{srvxuh frpsdqlhv,/ dqg wkh wklug jurxs

lv iru frpsdqlhv wkdw glg qrw kdyh d vljql�fdqw fxuuhqf| h{srvxuh1 Zh ghwdlo wkh frpsxwdwlrq ri wkh

h{fkdqjh udwh ehwd frh!flhqwv +HUEv, lq Dsshqgl{ D1

Srvlwlyh HUEv wkhuhiruh lpso|

41 wkdw d �up*v dvvhwv ghulyh sulpdulo| iurp h{sruwv/
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51 wkdw wkh �up*v fxuuhqf| h{srvxuh lv qrw khgjhg e| rwkhu phdqv �ghulydwlyhv ru iruhljq �qdqflqj/ ru

61 wkh �up*v oldelolwlhv duh prvwo| ghqrplqdwhg lq wkh grphvwlf fxuuhqf|1

Frqyhuvho|/ d qhjdwlyh HUE lv dq lqglfdwlrq wkdw

41 wkh �up*v h{srvxuh wr fxuuhqf| ulvn lv qrw khgjhg

51 wkh �up*v vxssolhuv duh pdlqo| orfdwhg lq dqrwkhu hxur�frxqwu|/ ru

61 wkh �up*v oldelolwlhv duh prvwo| ghqrplqdwhg lq d iruhljq fxuuhqf|1

Dv d uhvxow/ �upv zlwk srvlwlyh HUEv kdyh wkhlu dvvhwv +lqyhvwphqwv, srvlwlyho| h{srvhg wr fxuuhqf|

ghsuhfldwlrqv1 Vlploduo|/ �upv zlwk qhjdwlyh HUEv kdyh wkhlu oldelolwlhv +�qdqflqj, srvlwlyho| lq xhqfhg e|

fxuuhqf| ghsuhfldwlrqv1 Rxu surfhgxuh lv d xvhixo vlpsol�fdwlrq dqg qrw yhu| ghpdqglqj lq whupv ri gdwd1

Dq dowhuqdwlyh wr wkh vwrfn�edvhg h{srvxuh lv wr kdyh ghwdlohg lqirupdwlrq rq hdfk frpsdq|*v edodqfh vkhhw

+iruhljq vdohv/ iruhljq oldelolwlhv,/ dv zhoo dv rq khgjlqj sudfwlfhv1 Gdwd rq khgjlqj sudfwlfhv lv fxuuhqwo|

qrw dydlodeoh1

Wdeoh 4 vkrzv wkh shufhqwdjh ri �upv lq hdfk frxqwu| zlwk hlwkhu srvlwlyh ru qhjdwlyh HUEv1 Zh dovr

uhsruw wkh phgldq h{fkdqjh udwh ehwd dprqj doo �upv lq d jlyhq frxqwu|1 Rqo| irxu frxqwulhv lq wkh HPX

duhd kdyh srvlwlyh h{srvxuh= Jhupdq|/ Iudqfh/ wkh Qhwkhuodqgv/ dqg Sruwxjdo1 Qruzd| dqg Vzlw}huodqg

kdyh srvlwlyh h{srvxuh dv zhoo1 Rq dyhudjh/ 561:( ri wkh �upv lq HPX frxqwulhv glvsod| d vljql�fdqw

fxuuhqf| h{srvxuh dw wkh 43( ohyho lq grxeoh�vlghg w�whvwv +ru/ htxlydohqwo|/ dw wkh 8( ohyho lq rqh�vlghg

w�whvwv,/ dqg 63( lq wkh qrq HPX frxqwulhv1

^Lqvhuw Wdeoh 4`

Lq wkh qh{w vhfwlrq zh surylgh ghvfulswlyh hylghqfh rq wkh gl�huhqfhv lq �up ydoxh dprqj Hxurshdq

frxqwulhv lq wkh wlph shulrg durxqg wkh lqwurgxfwlrq ri wkh hxur1

LLL Ilup Ydoxh dqg wkh Hxur

D Pdlq Uhvxowv

Wdeoh 5 uhsruwv wkh phgldq Wrelq*v T ri vdpsoh �upv/ iru wkh 48 frxqwulhv zh frqvlghu1 Zh fodvvli|

frxqwulhv e| wkhlu HPX phpehuvkls1 Wkh �uvw revhuydwlrq lv wkdw/ zkloh lq wkh HPX frxqwulhv T lqfuhdvhv

8154( lq wkh shulrg 4<<8�5333/ lw idoov 44( lq wkh qrq�HPX�frxqwulhv1 Dprqj wkh zhdn HPX frxqwulhv/

lqfuhdvhv lq Wrelq*v T duh 53174( lq Lwdo|/ 47137( lq Vsdlq/ 43197( lq Ilqodqg/ <173( lq Luhodqg/ dqg 8(

lq Sruwxjdo1 Wkhvh duh lq jhqhudo kljkhu wkdq lq wkh vwurqj HPX frxqwulhv= 4516<( lq Ehojlxp/ ;14;( lq

Iudqfh/ 6193( lq wkh Qhwkhuodqgv/ 0418:( lq Jhupdq|/ dqg 07188( lq Dxvwuld1 Pruhryhu/ zkloh T lqfuhdvhv

:



lq vrph qrq0HPX frxqwulhv +541:;( dqg 91<9( lqfuhdvhv lq Vzlw}huodqg dqg Vzhghq/ uhvshfwlyho|,/ lw

ghfuhdvhv lq Ghqpdun +031;9(,/ Qruzd| +0<1;7(,/ dqg wkh X1N1 +0481;9(,1 Ilup ydoxhv lq wkh suh�hxur

shulrg duh vljql�fdqwo| odujhu lq wkh qrq�HPX duhd1 Edvlqj rxu uhvxowv rq qrq�sdudphwulf whvwv/ zh vkrz

lq Wdeoh 5 wkdw frxqwulhv lq Hxurodqg kdyh kljkhu Wrelq*v T lq 4<<;1 Wklv vxjjhvwv d srvlwlyh ydoxdwlrq

h�hfw ri wkh hxur1 Lq wkh srvw�hxur shulrg/ zh gr qrw �qg dq| vljql�fdqw gl�huhqfh ehwzhhq HPX� dqg

qrq�HPX frxqwulhv1

^Lqvhuw Wdeoh 5`

Lq rughu wr dqdo|}h wkh h�hfwv ri wkh lqwurgxfwlrq ri wkh hxur/ zh qh{w hvwlpdwh d �{hg h�hfwv prgho1

Wkh ghshqghqw yduldeoh lv wkh Wrelq*v T iru wkh �upv lq wkh vdpsoh1 Zh frqwuro iru |hdu� dqg �up��{hg

h�hfwv1 E| xvlqj �up�vshfl�f �{hg h�hfwv/ zh vlpxowdqhrxvo| frqwuro iru erwk frqvwdqw frxqwu| idfwruv

+h1j1/ wd{dwlrq/ dffrxqwlqj uxohv/ ohjdo hqylurqphqw/ dqg vr iruwk, dqg iru frqvwdqw �up idfwruv +h1j1/

lqgxvwu| h�hfwv,1 Ixuwkhupruh/ ehfdxvh zh xvh �{hg h�hfwv/ hvwlpdwruv zloo eh edvhg rq wkh wlph0vhulhv

zlwklq0�up yduldwlrq lq yduldeohv1 Wkxv/ vlqfh wkh remhfwlyh ri rxu vwxg| lv wr lqyhvwljdwh zkhwkhu wkhuh

lv d uhjlph vzlwfk lq �upv* ydoxdwlrqv diwhu wkh lqwurgxfwlrq ri wkh hxur/ �{hg h�hfwv uhjuhvvlrqv vhhp

sduwlfxoduo| vxlwdeoh1 Zh lqwhudfw wkuhh gxpp| yduldeohv1 Wkh �uvw gxpp| yduldeoh/ �HPX frxqwu|�/

wdnhv wkh ydoxh rqh iru �upv lq frxqwulhv lq wkh hxur }rqh/ luuhvshfwlyh ri wkh |hdu ri wkh fruuhvsrqglqj

revhuydwlrqv1 D �Srvw�hxur gxpp| yduldeoh� htxdov rqh iru |hduv 4<<;/ 4<<</ dqg 5333/ dqg }hur rwkhuzlvh1

Ilqdoo|/ zh xvh d gxpp| iru wkh zhdn HPX frxqwulhv1

Rxu dgglwlrqdo frqwurov lqfoxgh wkh udwlr ri hduqlqjv ehiruh lqwhuhvw/ wd{hv/ ghsuhfldwlrq/ dqg dpruwl}d0

wlrq +HELWGD, wr wrwdo dvvhwv/ wkh �up*v vdohv +lq orjdulwkpv,/ wkh udwlr ri �{hg wdqjleoh dvvhwv wr wrwdo

dvvhwv/ wkh grphvwlf vwrfn pdunhw uhwxuq/ dqg wkh fxuuhqw |hdu uhdo JGS jurzwk1 Sur�wdelolw| gluhfwo|

d�hfwv d �up*v ydoxh/ dqg zh phdvxuh lw zlwk wkh udwlr ri HELWGD wr wrwdo dvvhwv1 Zh frqwuro iru �up

vl}h zlwk wkh orj ri vdohv1 Wkh udwlr ri �{hg wdqjleoh dvvhwv wr wrwdo dvvhwv sur{lhv djhqf| frvwv1 Li d odujh

iudfwlrq ri wkh dvvhwv duh wdqjleoh/ wkhq wkh �up lv hdvlhu wr prqlwru1 Pruhryhu/ wkh wdqjlelolw| ri dvvhwv

dovr uh hfwv wkh �up*v lqyhvwphqw rssruwxqlwlhv1 Lqyhvwphqw rssruwxqlwlhv dqg Wrelq*v T duh srvlwlyho|

uhodwhg +PfFrqqhoo dqg Vhuydhv/ 4<<3,1 Vlqfh dq lqfuhdvh lq d �up*v pdunhw ydoxh fdq eh gulyhq e| pdunhw

pryhphqwv/ zh frqwuro iru wkh grphvwlf pdunhw uhwxuq/ lq hxurv1 Ilqdoo|/ wkh fxuuhqw |hdu uhdo JGS jurzwk

dffrxqwv iru furvv�frxqwu| gl�huhqfhv lq wkh exvlqhvv f|foh1

Ehfdxvh zh xvh �up0ohyho gdwd wr hvwlpdwh zkdw hvvhqwldoo| dprxqwv wr frxqwu|0ohyho h�hfwv/ rqh lp0

sruwdqw frqfhuq uhjdugv wkh srvvlelolw| ri ghshqghqfh ehwzhhq �upv zlwklq d frxqwu| iru d sduwlfxodu |hdu1

Li wklv furvv0ghshqghqfh lv qrw frqwuroohg iru/ wkh vl}h ri wkh hvwlpdwhg vwdqgdug huuruv fdq eh vhyhuho|
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xqghuhvwlpdwhg1 Zh ghdo zlwk wklv sureohp e| fdofxodwlqj urexvw vwdqgdug huuruv wkdw duh dgmxvwhg iru

foxvwhulqj ri revhuydwlrqv e| frxqwu| dqg |hdu1 Lq sduwlfxodu zh xvh wkh iroorzlqj yduldqfh�hvwlpdwru=

YFOXVWHU @ +[*[,3� �
Qf[
m'�

x�m � xm � +[*[,3� / +4,

zkhuh

xm @
[
mf oxvwhu

hl � {l +5,

dqg qf lv wkh wrwdo qxpehu ri foxvwhuv�wkh qxpehu ri frxqwu|�|hduv lq wkh vdpsoh/ [ lv wkh pdwul{ ri

h{sodqdwru| yduldeohv/ hl lv wkh uhvlgxdo iru �up0|hdu revhuydwlrq l/ dqg {l lv wkh yhfwru ri fruuhvsrqglqj

ydoxhv iru wkh h{sodqdwru| yduldeohv1

Vlqfh wkh hqgrjhqrxv yduldeoh lq rxu uhjuhvvlrq lv wkh orj ri T/ wkh lqwhusuhwdwlrq ri wkh frh!flhqwv lv

vwudljkwiruzdug dqg uhsuhvhqwv wkh shufhqwdjh fkdqjh lq T lqgxfhg e| hlwkhu ehlqj d vwurqj HPX frxqwu|/

ehlqj d zhdn HPX frxqwu|/ ru lq jhqhudo dgrswlqj wkh hxur lq 4<<;1 Wdeoh 6 suhvhqwv wkh uhvxowv ri wkh

hvwlpdwlrq1 Wkh �uvw sdqho uhsruwv uhvxowv iru wkh zkroh vdpsoh/ dqg wkh vhfrqg dqg wklug sdqhov uhsruw

uhvxowv iru odujh dqg vpdoo �upv/ uhvshfwlyho|1

^Lqvhuw Wdeoh 6`

Rxu kdylqj irfxvhg rq wkh ryhudoo vdpsoh lq prgho +4,/ rxu �uvw lpsruwdqw uhvxow lv wkdw �up ydoxh

lq wkh hxur frxqwulhv kdv lqfuhdvhg 8=;( pruh diwhu 4<<: wkdq lq qrq�hxur frxqwulhv1 Wkh frh!flhqw lv

vljql�fdqw dw wkh 43( ohyho1 Wkh pdjqlwxgh ri wkh frh!flhqw lv lpsruwdqw li zh wdnh lqwr dffrxqw wkdw wkh

dyhudjh dqqxdo lqfuhdvh lq T ryhu wkh zkroh vdpsoh shulrg lv 719(1 Wkdw lv/ fhwhulv sdulexv HPX��upv

juhz lq ydoxh lq 4<<;�5333 uhodwlyh wr wkh suh�hxur shulrg/ zkloh qrq�HPX �upv ghvwur|hg ydoxh1 Odujh

�upv hqmr| d odujhu lqfuhdvh lq T +:1<( lqfuhdvh lq T iru odujh �upv yhuvxv d 61<( lqfuhdvh iru vpdoo

�upv,1 Wklv lv frqvlvwhqw zlwk wkh lqwxlwlrq wkdw odujhu �upv ehqh�w pruh iurp lqwhjudwlrq/ vlqfh odujh

�upv duh pruh h{srvhg wr fxuuhqf| ulvnv/ dqg iruhljq lqyhvwruv suhihu wr lqyhvw lq odujh �upv +Gdkotxlvw

dqg Urehuwvvrq/ 5334> Ndqj dqg Vwxo}/ 4<<:,1

Zh lqwhudfw wkh hxur�shulrg gxpp| dqg wkh HPX�phpehu gxpp| zlwk wkh zhdn HPX gxpp|1 Rxu

uhvxowv vkrz/ lq olqh zlwk Gxpdv dqg Vroqln +4<<8,/ dqg Ergduw dqg Uhglqj +4<<<,/ wkdw �upv lq frxqwulhv

zlwk zhdnhu fxuuhqflhv ehqh�whg pruh iurp wkh lqwurgxfwlrq ri wkh hxur1 Zkloh �upv lq Ilqodqg/ Lwdo|/

Luhodqg/ Sruwxjdo/ dqg Vsdlq zlwqhvvhg d 4616( lqfuhdvh lq T uhodwlyh wr qrq�hxur frxqwulhv diwhu 4<<:/

wkh vdph lqfuhdvh htxdov 617( iru wkh vwurqj HPX frxqwulhv1 Zh �qg vlplodu uhvxowv iru wkh vxevdpsoh
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ri odujhu �upv +461;( yhuvxv 914( lqfuhdvh,1 Iru vpdoo �upv krzhyhu/ wkh h�hfw ri wkh hxur rq ydoxh lv

lqvljql�fdqw iru �upv lq wkh vwurqj HPX duhd1

Zh �qg rxu frqwurov wr kdyh wkh h{shfwhg vljqv1 Dv d phdvxuh ri jurzwk rssruwxqlwlhv/ vl}h lv qhjdwlyho|

uhodwhg wr ydoxh1 Pruh sur�wdeoh �upv duh pruh ydoxdeoh +vljql�fdqw frh!flhqwv lq doo hvwlpdwlrqv dw wkh

4( ohyho,1 Wkh udwlr ri wdqjleoh dvvhwv wr wrwdo dvvhwv glvsod|v d qhjdwlyh dqg vljql�fdqw vljq iru vpdoo

�upv/ dqg d srvlwlyh dqg vljql�fdqw vljq iru odujh �upv1 Iru odujh �upv zh lqwhusuhw wkh frh!flhqw dv dq

lqglfdwlrq wkdw wkh delolw| wr prqlwru �upv zlwk wdqjleoh dvvhwv lv ydoxhg e| wkh pdunhw1 Iru vpdoo �upv/

lqwdqjleoh dvvhwv duh d sur{| iru jurzwk rssruwxqlwlhv1 Wkh grphvwlf vwrfn pdunhw uhwxuq lv srvlwlyh dqg

vljql�fdqwo| uhodwhg wr T/ h{fhsw iru odujh �upv1

E Ilup Ydoxh dqg wkh H{fkdqjh Udwh H{srvxuh

Dowkrxjk doo �upv fdq ehqh�w iurp wkh holplqdwlrq ri fxuuhqf| ulvnv/ wkh frpprq fxuuhqf| vkrxog ehqh�w

�upv hyhq pruh wr wkh h{whqw wkdw wkh| duh h{srvhg wr fxuuhqf| pryhphqwv1 Iru d �up zkrvh vxssolhuv

rshudwh lq wkh orfdo pdunhw/ wkdw vhoov rqo| zlwklq d frxqwu|*v erxqgdulhv/ dqg wkdw �qdqfhv lwv rshudwlrqv

grphvwlfdoo|/ zh ghhp wkh ehqh�wv ri wkh hxur wr eh vpdoohu1 Wkhuhiruh/ lw lv zruwk dqdo|}lqj wkh h�hfw ri

wkh frpprq fxuuhqf| rq �up ydoxh/ ghshqglqj rq wkh �up*v fxuuhqf| h{srvxuh/ dv fdofxodwhg lq vhfwlrq

LL1F1 Lq Wdeoh 7 zh suhvhqw wkh uhvxowv ri wkh �{hg h�hfwv prgho iurp wkh suhylrxv vhfwlrq zlwk d ixuwkhu

fodvvl�fdwlrq ri �upv lqwr vljql�fdqwo| srvlwlyh/ vljql�fdqwo| qhjdwlyh/ dqg lqvljql�fdqw HUE �upv1

^Lqvhuw Wdeoh 7`

Zh �qg wkdw wkh pruh �upv duh h{srvhg wr h{fkdqjh udwh pryhphqwv/ wkh kljkhu wkhlu jdlqv iurp wkh

lqwurgxfwlrq ri wkh hxur1 Iru �upv zlwk vljql�fdqw fxuuhqf| h{srvxuh/ wkh hxur kdv lqgxfhg dq lqfuhphqwdo

8=6( lqfuhdvh lq Wrelq*v T shu |hdu1 Wkh hvwlpdwh iru wkh ryhudoo h�hfw ri wkh hxur ehfrphv lqvljql�fdqw

qrz/ zklfk ghprqvwudwhv wkdw wkh ydoxdwlrq h�hfw ri wkh frpprq fxuuhqf| lv uhohydqw rqo| wr wkh h{whqw

wkdw �upv duh h{srvhg wr fxuuhqf| ulvnv1 Wklv h�hfw lv gulyhq e| qhjdwlyh�h{srvxuh �upv/ dv prgho +5,

lq Wdeoh 7 vkrzv= wkhvh duh �upv wkdw duh kduphg e| d fxuuhqf| ghsuhfldwlrq1 Wkhuhiruh/ rxu uhvxowv

frq�up wkdw/ e| holplqdwlqj fxuuhqf| ulvnv/ wkh hxur kdv pdgh lpsruwlqj �upv dqg �upv wkdw �qdqfh wkhlu

rshudwlrqv xvlqj vhfxulwlhv ghqrplqdwhg lq d iruhljq fxuuhqf| pruh ydoxdeoh1

Dv ehiruh/ uhvxowv duh hyhq vwurqjhu iru zhdn HPX �upv1 Froxpq +7, lq Wdeoh 7 vkrzv wkdw �upv

zlwk qhjdwlyh +dqg vljql�fdqw, h{srvxuh wr wkh hxur/ lq zhdn HPX frxqwulhv/ kdyh hqmr|hg d vljql�fdqw

55=6( lqfuhdvh lq T/ uhodwlyh wr �upv rxwvlgh wkh hxur�}rqh1 Iru odujh �upv zh dovr �qg d srvlwlyh h�hfw

ri wkh prqhwdu| xqlrq rq �upv zlwk srvlwlyh h{srvxuh wr wkh hxur1 Wkhvh �upv +prvwo| h{sruwlqj �upv,
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zlwqhvvhg dq dyhudjh dqqxdo lqfuhdvh lq T ri 43=4( zlwk uhvshfw wr qrq0h{srvhg �upv/ dqg 4:=<(/ uhodwlyh

wr qrq�hxur �upv/ diwhu 4<<:1

Wr vxppdul}h�lq wkh �uvw sduw ri wkh vwxg| zh grfxphqw d vljql�fdqw/ vl}hdeoh h�hfw ri wkh hxur rq

�up ydoxh1 Vxfk dq h�hfw lv vwurqjhu iru +l, odujhu �upv/ +ll, �upv lq frxqwulhv wkdw suhylrxvo| h{shulhqfhg

fxuuhqf| ghsuhfldwlrqv/ dqg +lll, �upv zlwk vljql�fdqw h{srvxuh wr h{fkdqjh udwh pryhphqwv/ sduwlfxoduo|

wkrvh �upv wkdw zhuh kduphg e| d ghsuhfldwlrq ri wkhlu rzq fxuuhqf| zlwk uhvshfw wr wkh hxur1

F Wkh Ydoxh ri Hxur Frqyhujhqfh

Wkh uhvxowv wkdw zh suhvhqwhg lq wkh suhylrxv vhfwlrq frxog eh gxh wr wkh lqwurgxfwlrq ri wkh frpprq

fxuuhqf|/ exw dovr wr pdfurhfrqrplf ghyhorsphqwv fdxvhg e| wkh rqfrplqj prqhwdu| xqlrq1 Lq idfw/ prvw

ri wkh frxqwulhv wkdw dgrswhg wkh hxur lq 4<<< zhqw wkurxjk d vhyhuh shulrg ri pdfurhfrqrplf frqyhujhqfh1

Wkh Pddvwulfkw Wuhdw| ri Iheuxdu| 4<<5 hvwdeolvkhg wkh wlph iudph dqg surfhgxuhv iru lpsohphqwlqj d

prqhwdu| xqlrq/ lqfoxglqj wkh ghwhuplqdwlrq ri �vfdo fulwhuld uhtxluhg iru HX phpehuv wr txdoli| iru wkh

HPX1 Rxu remhfwlyh lq wklv vhfwlrq lv wr ghwhuplqh wkh h{whqw wr zklfk wkh ydoxdwlrq h�hfwv zh kdyh

lghqwl�hg duh gulyhq e| wkh hxur lwvhoi/ udwkhu wkdq e| wkh frqyhujhqfh surfhvv wkdw orzhuhg lqwhuhvw udwhv/

uhgxfhg exgjhg gh�flwv dqg jryhuqphqw vshqglqj/ dqg uhgxfhg lq dwlrq1 Vrph ri wkh fkdqjhv wkh HPX

frxqwulhv lpsohphqwhg zhuh dfwxdoo| gudpdwlf= Ehojlxp kdg d jryhuqphqw gh�flw uhsuhvhqwlqj ;( ri JGS

lq 4<<51 Wkh gh�flw zdv 5( lq 4<<;/ dqg douhdg| lq 5333 wkh exgjhwdu| srvlwlrq zdv frpsohwho| edodqfhg1

Orqj�whup lqwhuhvw udwhv zhqw grzq lq Vsdlq iurp 471:( lq 4<<3 wr 81;( lq 4<<:1

Zh wkhuhiruh frqvwuxfw phdvxuhv ri hxur frqyhujhqfh1 Duwlfoh 437f ri wkh Pddvwulfkw Wuhdw| dvvhvvhv

wkh ghjuhh ri frqyhujhqfh dfklhyhg e| wkh Phpehu Vwdwhv e| uhihuhqfh wr wkh iroorzlqj fulwhuld=H

41 Sulfh vwdelolw|= wkh dyhudjh udwh ri lq dwlrq/ revhuyhg ryhu d shulrg ri rqh |hdu ehiruh wkh h{dplqdwlrq/

vkrxog qrw h{fhhg e| pruh wkdq 418 shufhqwdjh srlqwv wkdw ri/ dw prvw/ wkh wkuhh ehvw shuiruplqj

Phpehu Vwdwhv lq whupv ri sulfh vwdelolw|1

51 Jryhuqphqw �qdqfldo srvlwlrq= wkh gh�flw vkrxog qrw h{fhhg 6( ri wkh jurvv grphvwlf surgxfw +JGS,/

xqohvv lw kdv ghfolqhg vxevwdqwldoo| dqg frqwlqxrxvo|/ dqg uhdfkhg d ohyho wkdw frphv forvh wr 6(1

Lq dgglwlrq/ wkh sxeolf ghew vkrxog qrw h{fhhg 93( ri JGS/ xqohvv lw lv vx!flhqwo| glplqlvklqj dqg

dssurdfklqj 93( dw d vdwlvidfwru| sdfh1

61 Revhuydqfh ri wkh +qrupdo,  xfwxdwlrq pdujlqv surylghg iru e| wkh H{fkdqjh Udwh Phfkdqlvp ri

wkh Hxurshdq Prqhwdu| V|vwhp +HPV,/ zlwkrxw vhyhuh whqvlrqv iru dw ohdvw wzr |hduv1
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71 Gxudelolw| ri frqyhujhqfh= wkh dyhudjh ri wkh orqj�whup lqwhuhvw udwh/ revhuyhg ryhu d shulrg ri rqh

|hdu ehiruh wkh h{dplqdwlrq/ vkrxog qrw h{fhhg e| pruh wkdq 5 shufhqwdjh srlqwv wkdw ri/ dw prvw/

wkh wkuhh ehvw shuiruplqj Phpehu Vwdwhv lq whupv ri sulfh vwdelolw|1

Zh jdwkhu gdwd rq lq dwlrq/ jryhuqphqw gh�flw ryhu JGS/ orqj�whup lqwhuhvw udwhv/ dqg sxeolf ghew ryhu

JGS iurp wkh Hfrqrplvw Lqwhooljhqfh Xqlw +HLX, gdwdedvh1 Zh ljqruh frqyhujhqfh fulwhulrq +6, ehfdxvh lw

lv douhdg| frqvlghuhg lq rxu fodvvl�fdwlrq ri frxqwulhv lqwr zhdn dqg vwurqj HPX frxqwulhv1 Zh fdofxodwh

frqyhujhqfh uhtxluhphqwv iru hdfk ri wkh pdfur yduldeohv/ dqg fdofxodwh wkh srvlwlrq ri hdfk frxqwu|/ lq

hdfk ri wkh yduldeohv/ gxulqj wkh |hduv 4<<8 wr 53331 Li d frxqwu| vdwlv�hv wkh fruuhvsrqglqj frqyhujhqfh

fulwhulrq/ zh dvvljq d ydoxh ri }hur1 Rwkhuzlvh zh frpsxwh wkh gl�huhqfh ehwzhhq wkh fruuhvsrqglqj pdfur

yduldeoh dqg wkh frqyhujhqfh uhtxluhphqwv1 Wkh jryhuqphqw exgjhw frqyhujhqfh phdvxuh wdnhv hlwkhu

}hur ru qhjdwlyh ydoxhv1 Zh fdofxodwh wkrvh iru doo wkh 48 frxqwulhv lq rxu vdpsoh/ lqfoxglqj wkh qrq�hxur

frxqwulhv1 Lq idfw wkh X1N1 dqg Ghqpdun ixoo| vdwlv�hg wkh frqyhujhqfh uhtxluhphqwv lq 4<<:/ exw wkh|

rswhg rxw ri wkh v|vwhp1

Zh dovr wdnh lqwr dffrxqw fkdqjhv lq wd{dwlrq1 Lqghhg/ frusrudwh wd{ udwhv kdyh ghfolqhg lq Hxursh

ryhu wkh shulrg 4<<8�533 e| dq dyhudjh <18(1b Lqwhuhvwlqjo|/ wkh| kdyh idoohq pruh lq HPX frxqwulhv

+dq dyhudjh ri 4416;(, wkdq lq qrq�HPX frxqwulhv +81;( rq dyhudjh,/ zlwk vljql�fdqw wd{ uhgxfwlrqv lq

Luhodqg +zkhuh frusrudwh wd{ udwhv kdyh idoohq iurp 69( lq 4<<9 wr 49( lq 5333, dqg Lwdo| +iurp 8615( wr

73158,1 Iru hyhu| frxqwu| dqg |hdu/ zh fdofxodwh d gxpp| yduldeoh wkdw htxdov 4 zkhq wkh frxqwu| uhgxfhv

wkh qrplqdo frusrudwh wd{ udwh zlwk uhvshfw wr wkh suhylrxv |hdu/ dqg }hur rwkhuzlvh1

^Lqvhuw Wdeoh 8`

Lq Wdeoh 8 zh vkrz wkdw wkh ydoxdwlrq h�hfw zh lghqwli| lv gulyhq e| wkh frpprq fxuuhqf| lwvhoi/ qrw e|

wkh frqyhujhqfh surfhvv1 Wkh frh!flhqw ri wkh hxur gxpp| ehfrphv lqvljql�fdqw rqfh zh lqwurgxfh wkh

frqyhujhqfh fulwhuld gxpplhv1 Krzhyhu/ zh vwloo �qg wkdw wkh hxur |lhogv srvlwlyh ydoxdwlrq h�hfwv iru odujh

�upv dqg iru �upv lq wkh zhdn0HPX frxqwulhv1 Wkh frh!flhqwv iru wkh frqyhujhqfh fulwhuld gxpplhv duh

lqvljql�fdqw1 Rqh phwkrgrorjlfdo uhdvrq iru wklv lv wkdw zh hvwlpdwh vwdqgdug huuruv foxvwhuhg e| frxqwu|

dqg |hdu1 Wkhuhiruh wkh h{sodqdwru| srzhu ri frxqwu| dqg |hdu�vshfl�f yduldeohv lv vpdoo1 Lq dq| fdvh/

rxu uhvxowv duh frqvlvwhqw zlwk Khqu| +5335,/ zkr vkrzv wkdw wkhuh lv qr pdunhw uhvsrqvh wr orzhulqj wkh

lq dwlrq ohyhov zkhq wkh vwduwlqj lq dwlrq udwh lv ehorz 73(1 Klv vdpsoh lqfoxghv 54 hphujlqj pdunhwv1�f

Wd{dwlrq grhv qrw khos h{sodlq ydoxdwlrq h�hfwv hlwkhu/ dw ohdvw dw wkh �up ohyho1
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G Wkh H�hfw ri Furvv0Erughu Phujhuv

Dq dowhuqdwlyh h{sodqdwlrq iru wkh lqfuhdvh lq T zh grfxphqw lq wkh suhylrxv vhfwlrqv lv dq lqfuhdvh lq

wkh iuhtxhqf| ri furvv0erughu phujhuv1 Li fxuuhqf| ulvnv zlwklq wkh hxur }rqh kdyh glvdsshduhg/ wkhq �upv

kdyh ehfrph pruh ydoxdeoh wdujhwv1 Wkh uhprydo ri vhsdudwh qdwlrqdo fxuuhqflhv hqfrxudjhv furvv0erughu

lqyhvwphqw vlqfh wkh wudglwlrqdo uhoxfwdqfh ri dftxluruv wr pdnh sd|phqwv lq dqrwkhu fxuuhqf| lv qr orqjhu

d idfwru1 Li kljk suhpld duh sdlg lq furvv0erughu phujhuv/ �upv lq Hxurodqg zloo rq dyhudjh glvsod| pdunhw

ydoxh lqfuhdvhv1

Lq wklv vhfwlrq zh dwwhpsw wr lghqwli| wkh frqwulexwlrq ri furvv0erughu phujhuv wr wkh srvlwlyh ydoxdwlrq

h�hfw ri wkh hxur1 Lq rughu wr gr wklv/ zh frqvwuxfw wzr phdvxuhv ri furvv0erughu phujhu dfwlylw| lq wkh

vdpsoh frxqwulhv/ xvlqj wkh gdwd dqg phwkrgrorj| ghvfulehg lq Eulv dqg Fderolv +5335,1 Wkh �uvw phdvxuh

lv wkh udwlr ri wkh qxpehu ri furvv0erughu phujhuv ri �upv lq d jlyhq frxqwu| dqg |hdu/ glylghg e| wkh wrwdo

qxpehu ri olvwhg �upv lq vxfk frxqwu|1 Wkh vhfrqg phdvxuh htxdov wkh hxur ydoxh ri doo furvv0erughu phujhuv

ri �upv lq d jlyhq frxqwu| dqg |hdu/ glylghg e| wkh frxqwu|*v pdunhw fdslwdol}dwlrq1 Phujhu lqirupdwlrq

lv rewdlqhg iurp Vhfxulwlhv Gdwd Frusrudwlrq dqg frpsulvhv d vdpsoh ri 7< frxqwulhv1 Lqirupdwlrq rq wkh

qxpehu ri olvwhg �upv dqg pdunhw fdslwdol}dwlrq lv iurp wkh LIF pdqxdov1

^Lqvhuw Wdeoh 9`

Lq Wdeoh 9 zh djjuhjdwh wkh furvv0erughu phujhu udwlrv e| uhjlrq1 Zh fodvvli| frxqwulhv lqwr HPX/

rwkhu Hxurshdq frxqwulhv +wkh �yh frxqwulhv lq rxu qrq0HPX vdpsoh,/ dqg wkh uhvw ri wkh zruog1 Zh

djjuhjdwh zlwklq0frxqwu| phdvxuhv ri furvv0erughu phujhu dfwlylw| dqg fdofxodwh/ iru h{dpsoh/ wkh udwlr

ri rwkhu Hxurshdq �upv wkdw duh dftxluhg e| HPX �upv1 Wdeoh 9 vkrzv wkdw/ zkloh wkh iuhtxhqf| ri

furvv0erughu phujhuv ri �upv lq wkh wkuhh uhjlrqv lqfuhdvhv/ wkh odujhvw lqfuhdvh kdsshqv lq rwkhu Hxurshdq

frxqwulhv +449( lqfuhdvh iurp 4<<8 wr 5333/ yhuvxv d <18:( lqfuhdvh lq wkh HPX/ dqg :718( lq wkh uhvw ri

wkh zruog,1 Uhvxowv duh vlplodu lq hxur whupv1�� Wkhuhiruh/ lw grhv qrw vhhp wkdw furvv0erughu phujhuv ri

HPX wdujhwv e| �upv rxwvlgh wkh Hxurodqg kdyh lqfuhdvhg vxevwdqwldoo| diwhu wkh lqwurgxfwlrq ri wkh hxur1

^Lqvhuw Wdeoh :`

Zh dqdo|}h qrz wkh h�hfw ri furvv0erughu phujhuv rq Wrelq*v T lq d sdqho uhjuhvvlrq1 Zh lqfoxgh

lq wkh hvwlpdwlrq ghvfulehg lq vhfwlrq LLL1D wkh qxpehu ri furvv0erughu dftxlvlwlrqv ri �upv lq d jlyhq

frxqwu|/ glylghg e| wkh wrwdo qxpehu ri �upv lq wkdw frxqwu|1 Zh suhihu wkh qxpehu udwlr udwkhu wkdq wkh

ydoxh udwlr ehfdxvh wkh odwwhu lv pruh d�hfwhg e| rxwolhuv1 Uhvxowv duh lq Wdeoh :1 Zkloh wkh iuhtxhqf| ri

furvv0erughu dftxlvlwlrqv d�hfwv Wrelq*v T srvlwlyho| +wkh frh!flhqwv lq wkh wzr prghov zh hvwlpdwh duh
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31594 dqg 31688/ lqvljql�fdqw,/ wkh h�hfw ri wkh hxur dorqh vwloo uhpdlqv= wkh frh!flhqw ri wkh hxur gxpp|

lv 31396/ vljql�fdqw dw wkh 4( ohyho1 Wkh pdjqlwxgh ri wkh frh!flhqw lv lqghhg odujhu qrz/ frq�uplqj

wkdw furvv0erughu phujhuv d�hfw wkh ydoxh ri qrq0Hxur �upv pruh wkdq wkh ydoxh ri Hxur �upv1 Pruhryhu/

wkh h�hfw ri wkh hxur frqwlqxhv wr eh odujhu iru �upv lq zhdn HPX frxqwulhv wkdq irup �upv lq vwurqj

HPX frxqwulhv +wkh frh!flhqwv duh 3136< dqg 31478 uhvshfwlyho|/ erwk vljql�fdqw dw wkh 4( ohyho,1 Rqfh

fodvvl�hg lqwr zhdn0HPX dqg vwurqj0HPX �upv/ wkh ydoxh ri wkh odujhu �upv lq rxu vdpsoh lv srvlwlyho|

+dqg vljql�fdqwo| dw wkh 43( ohyho, d�hfwhg e| wkh iuhtxhqf| ri furvv0erughu phujhuv1

LY Lqyhvwphqwv

Wkh suhylrxv uhvxowv kdyh wzr frpsohphqwdu| lqwhusuhwdwlrqv1 Lq sulqflsoh/ lw lv srvvleoh wkdw wkh lqwur0

gxfwlrq ri wkh hxur kdv lpsuryhg lqyhvwphqw rssruwxqlwlhv lq Hxursh/ uhvxowlqj lq kljkhu Wrelq*v T0udwlrv1

Zh wklqn wkdw wklv h�hfw lv vhfrqgdu|1 Wkh pdlq uhdvrq iru wklv lv wkdw wkh surfhvv iru wkh irupdwlrq ri

vlqjoh pdunhw lq Hxursh zdv vwduwhg lq doprvw 48 |hduv hduolhu1 Wkh Zklwh Sdshu rxwolqlqj wkh uhjxodwru|

fkdqjhv qhhghg iru wkh fuhdwlrq ri wkh vlqjoh pdunhw zdv dgrswhg lq 4<;81 Wkh dgrswlrq ri wkh Zklwh

Sdshu uhvxowhg lq vljql�fdqw lqfuhdvhv lq iruhljq gluhfw lqyhvwphqwv dqg phujhuv lq Hxursh lq wkh odwwhu

kdoi ri wkh 4<;3*v +Hxurshdq Hfrqrp|/ 4<<:,1 Khqfh wkh lpsuryhphqw lq lqyhvwphqw rssruwxqlwlhv gxh wr

fuhdwlrq ri vlqjoh pdunhw zdv ryhu zkhq wkh qhz fxuuhqf| zdv lqwurgxfhg1

Zkloh zh eholhyh wkdw d gluhfw lqfuhdvh lq lqyhvwphqw rssruwxqlwlhv kdv ehhq d vhfrqgdu| h�hfw gxulqj

wkh lqwurgxfwlrq ri wkh frpprq fxuuhqf|/ lqyhvwphqwv vkrxog kdyh lqfuhdvhg lq Hxursh1 Holplqdwlrq ri

fxuuhqf| ulvnv uhgxfhv wkh frvw ri fdslwdo/ fhwhulv sdulexv1 Lq dgglwlrq ri holplqdwlrq ri fxuuhqf| ulvnv/ wkh

hxur kdv ohdg wr ixuwkhu �qdqfldo lqwhjudwlrq1 Dv Ehndhuw dqg Kduyh| +4<<8, srlqw rxw/ pruh lqwhjudwlrq

ohdgv wr d uhgxfwlrq lq wkh frvw ri fdslwdo1 Wklv lqgluhfwo| ohdgv wr dq lqfuhdvh lq lqyhvwphqwv ehfdxvh wkh

udqjh ri dffhswdeoh lqyhvwphqw surmhfwv lqfuhdvhv1 Fkdqjhv lq kxugoh udwhv d�hfw pdujlqdo lqyhvwphqwv/

khqfh fkdqjhv lq wkh frvw ri fdslwdo kdyh dq dpeljxrxv h�hfw rq pdujlqdo T/ dqg d srvlwlyh h�hfw rq

dyhudjh T1 Xqghu wklv lqwhusuhwdwlrq/ zh vkrxog revhuyh dq lqfuhdvh lq �up lqyhvwphqwv dv d frqvhtxhqfh

ri wkh frpprq fxuuhqf|1

Wdeoh ; vkrzv wkh lqyhvwphqw udwlrv iru wkh �upv lq wkh vdpsoh/ djjuhjdwhg e| frxqwu| dqg e| php0

ehuvkls wr wkh hxur1 Qrq�HPX �upv lqyhvw vljql�fdqwo| pruh lq wkh suh�hxur shulrg1 Rqo| diwhu 4<<;

duh wkhuh qr vljql�fdqw gl�huhqfhv ehwzhhq hxur dqg qrq0hxur �upv lq whupv ri lqyhvwphqwv1 Lqghhg/ lq0

yhvwphqw udwlrv lq wkh wzr uhjlrqv lq 5333 duh htxdo +:19( ri dvvhwv,1 Krzhyhu/ wkh dyhudjh lqfuhdvh lq

lqyhvwphqwv iurp 4<<8 wr 5333 lv 438174( lq Hxurodqg/ dqg lw ghfuhdvhv 48189( iru �upv lq qrq�HPX
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frxqwulhv1 Iurp |hdu�hqg 4<<: wr |hdu�hqg 4<<;/ lqyhvwphqwv lqfuhdvh 8;1<( lq HPX frxqwulhv/ frpsduhg

wr d 63168( lq qrq�HPX �upv1 E| frxqwu|/ wkh odujhvw fkdqjh lq lqyhvwphqwv ehwzhhq 4<<8 dqg 5333

kdsshqv lq Ilqodqg�2 +4/44715<( lqfuhdvh,/ wkh orzhvw lq Vzhghq +65165( ghfuhdvh,1 Jhupdq frpsdqlhv

lqyhvw ;18:( pruh lq 5333 wkdq lq 4<<8> X1N1 �upv lqyhvw 4;( ohvv lq 5333 wkdq lq 4<<81

^Lqvhuw Wdeoh ;`

Lq rughu wr lvrodwh wkh h�hfwv ri wkh frpprq fxuuhqf|/ zh vshfli| d �{hg h�hfwv prgho vlplodu wr wkh

rqh lq vhfwlrq LLL1D1 Zh iroorz Ndsodq dqg ]lqjdohv +4<<:, lq wkh fkrlfh ri frqwuro yduldeohv1 Zh xvh

wkh odjjhg Wrelq*v T dv d phdvxuh ri lqyhvwphqw rssruwxqlwlhv dqg wkh udwlr ri HELWGD wr wrwdo dvvhwv

+suhylrxv |hdu, dv d phdvxuh ri fdvk rz1 Dgglwlrqdoo|/ zh frqwuro iru wkh exvlqhvv f|foh e| phdqv ri wkh

odvw0|hdu JGS jurzwk1 Ehfdxvh ri vhyhuh rxwolhuv/ zh zlqvrul}h wkh lqyhvwphqw yduldeoh dw wkh �iwk dqg

qlqhw|0�iwk shufhqwlohv1 Ehfdxvh ri zlqvrul}lqj/ rxu uhvxowv duh zhdnhu/ exw vwloo vwurqjo| vljql�fdqw/ dv zh

vkrz lq Wdeoh <1

^Lqvhuw Wdeoh <`

Zh lghqwli| dq lqfuhphqwdo lqfuhdvh lq lqyhvwphqwv lq wkh Hxurodqg ri 6=6( shu |hdu zlwk uhvshfw wr

qrq�hxur frxqwulhv/ diwhu 4<<:1 Wkh hvwlpdwh lv vljql�fdqw dw wkh 4( ohyho1 Vxfk dq lqfuhdvh lv odujhu

iru +l, odujhu �upv +715( lqfuhdvh iru odujhu �upv yhuvxv 515( lqfuhdvh lq vpdoohu �upv,/ dqg +ll, �upv lq

zhdn HPX frxqwulhv +814( lqfuhdvh yhuvxv 613( lqfuhdvh lq wkh vwurqj HPX duhd,1 Zh dgglwlrqdoo| �qg

d vljql�fdqw h�hfw ri wkh odjjhg T= d 4( lqfuhdvh lq T suhglfwv dq lqfuhdvh lq lqyhvwphqwv ri :1:( wkh

iroorzlqj |hdu1 Vlploduo|/ zh �qg wkdw fdvk rz dqg lqyhvwphqw duh srvlwlyho| uhodwhg1

Dv zlwk T uhvxowv/ zh dqdo|}h wkh h�hfw ri h{fkdqjh udwh vhqvlwlylw| rq lqyhvwphqwv lq Wdeoh 431 Zh

gr qrw �qg d vljql�fdqw uhodwlrqvkls ehwzhhq fxuuhqf| h{srvxuh dqg lqyhvwphqw ohyhov1

^Lqvhuw Wdeoh 43`

Y Fdslwdo Vwuxfwxuh dqg wkh Hxur

D Wkhru|

Lq wklv vhfwlrq zh dqdo|}h wkh h�hfwv ri wkh hxur rq �upv* �qdqfldo srolflhv1 Lq wkh suhylrxv vhfwlrqv zh

vkrz wkdw �upv kdyh ehfrph pruh ydoxdeoh lq Hxurodqg ehfdxvh ri d uhgxfwlrq lq wkh frvw ri fdslwdo1 Lq

wklv vhfwlrq zh vwxg| krz wkhvh qhz lqyhvwphqwv kdyh ehhq �qdqfhg1
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Frqvlghu wkh h�hfwv ri wkh hxur rq frusrudwh �qdqfldo srolflhv1 Ilqdqfldo pdunhw lqwhjudwlrq doorzv

iruhljq lqyhvwruv wr kdyh dffhvv wr orfdo vhfxulwlhv zlwk glyhuvl�fdwlrq srwhqwldo/ wkxv uhgxflqj wkh ryhudoo

frvw ri fdslwdo +Ehndhuw dqg Kduyh|/ 4<<8> Vwxo}/ 4<<<,1 D uhgxfwlrq lq wkh frvw ri fdslwdo lpsolhv d kljkhu

�up ydoxh1 Wkh suhglfwlrqv ri wkh pdunhw lqwhjudwlrq olwhudwxuh duh lq olqh zlwk wkh �qglqjv lq wklv sdshu1

Krzhyhu/ dv Vwxo} +4<<<, srlqwv rxw/ d uhgxfwlrq lq wkh frvw ri fdslwdo hqwdlov d uhgxfwlrq lq wkh frvw ri

htxlw| dv zhoo dv lq wkh frvw ri ghew1 Ehfdxvh ri gl�huhqfhv lq wd{dwlrq/ lw lv yhu| gl!fxow wr dqdo|}h wkh

h�hfwv ri lqwhjudwlrq rq wkh frvw ri ghew lq d furvv�vhfwlrq ri frxqwulhv1 Lqghhg/ wkh hpslulfdo olwhudwxuh

irfxvhv vroho| rq wkh frvw ri htxlw| +vhh dovr Khqu|/ 5333/ dqg Huuxq}d dqg Ploohu/ 5335,1 Wkhuhiruh/

zkhwkhu �qdqfldo lqwhjudwlrq dqg frvw ri fdslwdo uhgxfwlrqv ohdg wr d suhihuhqfh ri htxlw| ryhu ghew/ ru ylfh

yhuvd/ uhpdlqv dq xqdqvzhuhg txhvwlrq1

Wkh �uvw wkhrulhv ri fdslwdo vwuxfwxuh dvvxphg wkdw �upv zhuh rswlpl}lqj djhqwv dqg wkdw fdslwdo

vwuxfwxuh uhvxowhg iurp dq rswlpdo wudgh0r� ehwzhhq edqnuxswf| dqg djhqf| frvwv rq rqh vlgh dqg wd{

ehqh�wv rq wkh rwkhu +Kduulv dqg Udyly/ 4<<4,1 Lq wklv vhwwlqj �upv wkdw h{shulhqfh srvlwlyh vkrfnv wr

wkhlu hqwlw| ydoxh +olnh wkh rqhv zh uhsruw lq vhfwlrq LLL1D, vkrxog dgmxvw wkhlu ghew�wr�htxlw| udwlrv vr

dv wr uhvwruh wkhlu rswlpdo fdslwdo vwuxfwxuh +Zhofk/ 5335,1 Li/ dv d uhvxow ri wkh dgrswlrq ri wkh hxur/

wkh rswlpdo ghew�wr�htxlw| udwlrv ri wkh frpsdqlhv lqyroyhg gr qrw fkdqjh/ wkhq d 8( lqfuhdvh lq �up

ydoxh vkrxog wudqvodwh lqwr d 8( lqfuhdvh lq wkh dprxqw ri ghew dqg d 8( lq wkh dprxqw ri htxlw| iru

d �up wkdw zdv htxdoo| �qdqfhg zlwk ghew dqg htxlw|1 Wkh rswlpdo wudgh0r� h�hfw ri wkh hxur wkxv

hqfrpsdvvhv sursruwlrqdo fkdqjhv lq ghew dqg htxlw| diwhu wkh dgrswlrq ri wkh frpprq fxuuhqf|1 Wklv lv

rxu qxoo k|srwkhvlv1

Dowhuqdwlyho|/ wkh hxur fdq d�hfw frusrudwh �qdqfldo srolflhv yld d zklsvdz h�hfw +Zhofk/ 5335,/ zkhuhe|

dq lqfuhdvh lq �up ydoxh uhgxfhv wkh pdunhw0edvhg ghew0wr0htxlw| udwlr e| lwv lpsdfw rq wkh pdunhw ydoxh

ri htxlw|/ dqg lqfuhdvhv d �up*v ghew fdsdflw|1 D frpprq fxuuhqf| lq xhqfhv wkh h{srvxuh ri �upv wr

h{fkdqjh udwh pryhphqwv dqg wkhuhiruh wkh ulvnlqhvv ri �upv1 Wkh hxur uhgxfhv fxuuhqf|  xfwxdwlrqv

e| holplqdwlqj fxuuhqf| ulvnv zlwklq wkh fxuuhqf| duhd dqg khqfh ohdgv wr glplqlvkhg ulvnv iru �upv wkdw

rqfh zhuh h{srvhg wr wkrvh ulvnv1 Wkh glplqlvkhg ulvnv lpso| d orzhu olnholkrrg ri �qdqfldo glvwuhvv dqg

vkrxog ohdg wr lqfuhdvhg �up ydoxh/ dqg wkxv kljkhu frusrudwh ohyhudjh +Eudgoh| hw do1/ 4<;7,1 Zh fdoo wklv

ulvn0uhgxfwlrq uhodwlrqvkls wkh ghew0fdsdflw| h�hfw ri wkh hxur1 Hpslulfdoo|/ li wklv k|srwkhvlv lv wuxh/

zh vkrxog revhuyh wkdw wkh �upv wkdw rqfh zhuh h{srvhg pruh wr fxuuhqf| ulvnv lq wkh hxur duhd vkrxog

uho| pruh rq ghew wkdq rq htxlw| diwhu dgrswlqj wkh frpprq fxuuhqf|1

Dqrwkhu dujxphqw uholhv rq wkh lghd wkdw d frpprq fxuuhqf| lv d fuhgleoh frpplwphqw phfkdqlvp

djdlqvw fxuuhqf| ghydoxdwlrqv1 Lq dq hfrqrp| zlwk �{hg h{fkdqjh udwhv/ zkhuh ghydoxdwlrqv duh srvvleoh/
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lw fdq eh rswlpdo h{ srvw iru wkh jryhuqphqw wr edlo rxw �qdqfldoo| glvwuhvvhg h{sruwlqj �upv e| ghydoxlqj

wkh fxuuhqf|1 Wklv jlyhv �upv dq lqfhqwlyh wr kdyh dq h{fhvvlyho| kljk ohyhudjh +Eulv dqg Nrvnlqhq/ 5335,1

Li wklv orjlf lv wuxh/ zh vkrxog revhuyh hpslulfdoo| wkdw �qdqfldo srolflhv ri �upv lq wkh hxur }rqh ghshqg rq

wkhlu fxuuhqf| h{srvxuh= �upv wkdw ehqh�w iurp fxuuhqf| ghsuhfldwlrqv vkrxog glvsod| kljkhu ghew udwlrv

ehiruh wkh lqwurgxfwlrq ri wkh hxur dqg ghfolqlqj lqghewhgqhvv diwhuzdugv1 Krzhyhu/ �upv wkdw duh kduphg

e| fxuuhqf| ghsuhfldwlrqv vkrxog qrw fhwhulv sdulexv fkdqjh wkhlu �qdqfldo srolflhv durxqg wkh lqwurgxfwlrq

ri wkh frpprq fxuuhqf|1 Lq wklv duwlfoh zh fdoo wklv h�hfw wkh vwudwhjlf0ohyhudjh h�hfw1

E Uhvxowv

Lq Wdeoh 44 zh suhvhqw phgldq fkdqjhv lq ghew dqg qhw htxlw| lvvxdqfh e| frxqwu|/ dv zhoo dv e| HPX

phpehuvkls1 Lq jhqhudo/ rxu suholplqdu| uhvxowv vxssruw wkh ylhz wkdw �upv uho| rq htxlw| �qdqflqj pruh

zkhq vwrfn pdunhw uhwxuqv duh kljk +Orxjkudq hw do1/ 4<<7> Sdjdqr hw do1/ 4<<;,1 Wkh odujhvw lqfuhdvh lq

htxlw| lvvxdqfh lq erwk HPX dqg qrq�HPX frxqwulhv kdsshqv diwhu 4<<;/ frlqflglqj zlwk d shulrg ri kljk

vwrfn uhwxuqv1

^Lqvhuw Wdeoh 44`

D uhpdundeoh uhvxow lq Wdeoh 44 lv wkh h{sorvlrq lq wkh ghew lvvxdqfh e| �upv zlwklq wkh hxur duhd diwhu

4<<:1 Ghew lvvxdqfh lqfuhdvhv 617( lq wkh hxur duhd lq 4<<;/ frpsduhg wr d 419( lqfuhdvh lq 4<<:1 Lq qrq�

HPX frxqwulhv/ ghew lvvxdqfh lqfuhdvhv 616( lq 4<<; yhuvxv d 517( lqfuhdvh lq 4<<:1 Jdodwl dqg Wvdwvdurqlv

+5334, grfxphqw wkdw vxfk lvvxdqfh dfwlylw| zdv prvwo| grplqdwhg e| frusrudwh erqgv ghqrplqdwhg lq

hxurv wkdw lqfuhdvhg wkuhhirog frlqflglqj zlwk wkh ghexw ri wkh hxur lq 4<<<1 Htxlw| lvvxdqfh dfwlylw| lv

pruh lqwhqvh lq qrq�HPX frxqwulhv gxulqj wkh shulrg 4<<8�53331 Rq dyhudjh/ qrq�HPX frxqwulhv lvvxh

313<( pruh htxlw| hyhu| |hdu wkdq wkh |hdu ehiruh/ frpsduhg wr d 3134( lqfuhdvh shu |hdu lq Hxurodqg1

Ilqdoo|/ lw vhhpv wkdw �upv lq erwk duhdv pdujlqdoo| lvvxh pruh ghew wkdq htxlw|1 Wdeoh 44 dovr suhvhqwv

uhvxowv e| frxqwu|/ frq�uplqj d vwurqj lqfuhdvh lq ghew lvvxdqfh lq 4<<; lq doo frxqwulhv +lq sduwlfxodu/

wkhuh duh lqfuhdvhv ri 4<=8( lq Luhodqg/ 43=6( lq Qruzd|/ dqg ;=7( lq wkh Qhwkhuodqgv,1 Htxlw| �qdqflqj

lv lpsruwdqw lq Iudqfh/ Ehojlxp/ dqg Ilqodqg1

Zh surylgh ixuwkhu hylghqfh rq wkh uhodwlrqvkls ehwzhhq wkh hxur dqg wkh �qdqfldo ghflvlrqv ri �upv lq

d �{hg h�hfwv uhjuhvvlrq ri ghew dqg htxlw| fkdqjhv rq �up fkdudfwhulvwlfv dqg frxqwu| frqwurov1 Dprqj

wkh yduldeohv vxjjhvwhg e| wkh olwhudwxuh/ zh lqfoxgh wkh iroorzlqj=

41 Froodwhudo ydoxh ri dvvhwv1 Wlwpdq dqg Zhvvhov +4<;7, dujxh wkdw �upv zlwk dvvhwv wkdw fdq eh xvhg

dv froodwhudo duh h{shfwhg wr lvvxh pruh ghew1 Wkh| sur{| wkh froodwhudo ydoxh ri wkh dvvhwv zlwk wkh
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udwlr ri wdqjleoh dvvhwv wr wrwdo dvvhwv/ dv zhoo dv wkh udwlr ri lqyhqwru| soxv jurvv surshuw|/ sodqw/

dqg htxlsphqw wr wrwdo dvvhwv1 Wkh uhodwlrqvkls ehwzhhq phdvxuhv ri froodwhudo ydoxh ri dvvhwv dqg

ohyhudjh duh srvlwlyho| dqg vljql�fdqwo| uhodwhg1 Zh eholhyh wkdw/ e| lqfrusrudwlqj ghsuhfldwlrq/

wkh odwwhu phdvxuh fdq eh glvwruwhg e| wkh �up*v dffrxqwlqj sudfwlfhv1 Wkhuhiruh/ rxu phdvxuh ri

froodwhudo lv wkh udwlr ri qhw surshuw|/ sodqw/ dqg htxlsphqw wr wrwdo dvvhwv +odjjhg,/ dv lq Udmdq dqg

]lqjdohv +4<<8,1 Rxu sulru lv wkdw wkh uhodwlrqvkls ehwzhhq ghew lvvxdqfh dqg wdqjlelolw| ri dvvhwv lv

srvlwlyh dqg wkh uhodwlrqvkls ehwzhhq htxlw| lvvxdqfh dqg wdqjlelolw| ri dvvhwv lv qhjdwlyh1

51 Sur�wdelolw|1 P|huv dqg Pdmoxi*v +4<;7, shfnlqj rughu wkhru| suhglfwv wkdw �upv wkdw duh deoh wr

uhwdlq hduqlqjv zloo uho| rq lqwhuqdo �qdqflqj ehfdxvh ri lwv lqvhqvlwlylw| wr lqirupdwlrqdo dv|pphwulhv1

Erwk Wlwpdq dqgZhvvhov +4<;7, dqg Udmdq dqg ]lqjdohv +4<<8, phdvxuh sur�wdelolw| zlwk wkh udwlr ri

rshudwlqj lqfrph wr wrwdo dvvhwv dqg �qg d vljql�fdqw qhjdwlyh uhodwlrqvkls1 Wr dffrxqw iru gl�huhqfhv

lq ghsuhfldwlrq sudfwlfhv/ zh phdvxuh sur�wdelolw| zlwk wkh odjjhg uhwxuq rq dvvhwv +HELWGD glylghg

e| wrwdo dvvhwv,/ dv lq Ednhu dqg Zxujohu +5335,1

61 Vl}h1 Odujhu �upv vkrxog �qdqfh zlwk ghew pruh riwhq li vl}h lv lqyhuvho| uhodwhg wr wkh suredelolw|

ri edqnuxswf|1 Vl}h lv xvxdoo| phdvxuhg dv wkh orjdulwkp ri wrwdo dvvhwv1 Wkh olwhudwxuh frqvlvwhqwo|

�qgv d srvlwlyh uhodwlrqvkls ehwzhhq vl}h dqg ohyhudjh1 Lq rxu prgho/ zh phdvxuh vl}h dv wkh orj ri

fxuuhqw vdohv1

71 Jurzwk1 Ilupv zlwk ehwwhu jurzwk rssruwxqlwlhv �qg lw pruh frvwo| wr �qdqfh zlwk ghew ehfdxvh

ri wkh djhqf| frvwv ri ghew �qdqflqj +P|huv/ 4<::/ Udmdq dqg ]lqjdohv/ 4<<8,1 Krzhyhu/ �upv zlwk

ehwwhu jurzwk rssruwxqlwlhv/ phdvxuhg e| wkh odjjhg pdunhw�wr�errn udwlr/ vkrxog lqyhvw pruh/ dqg

wkhuhiruh qhhg �qdqflqj/ eh lw ghew ru htxlw|1

81 Sdvw uhwxuqv1 Zhofk +5335, dujxhv wkdw wkh pdunhw ydoxdwlrq ri d �up*v htxlw| ghwhuplqhv frusrudwh

�qdqfh ghflvlrqv1 Wkhuh duh vhyhudo sdshuv wkdw �qg wkdw pdunhw ydoxdwlrqv d�hfw wkh ghflvlrq wr

lvvxh htxlw|/ ru uhsxufkdvh vwrfn1�� Zh frqwuro lq rxu uhjuhvvlrqv iru wkh sdvw uhwxuq lq wkh grphvwlf

vwrfn pdunhw1 Zh h{shfw wkdw kljkhu sdvw ydoxdwlrqv uhvxow lq orzhu fxuuhqw ghew udwlrv1

91 Odvw |hdu*v Ghew0wr0Ydoxh udwlr1 Vlqfh zh dqdo|}h fkdqjhv lq ghew dqg htxlw| lvvxdqfh/ zh h{shfw wkh

sdvw ohyhov ri lqghewhgqhvv wr d�hfw wkh zloolqjqhvv ri d �up wr lvvxh hlwkhu lqvwuxphqw1 Zh h{shfw

xqghuohyhuhg frpsdqlhv wr lvvxh pruh ghew/ dqg ryhuohyhuhg �upv wr lvvxh htxlw|1

Zh lqwhudfw wkh HPX�phpehuvkls gxpp| dqg wkh srvw�hxur shulrg gxpp| wr phdvxuh wkh fkdqjh lq

�qdqfldo srolf| ri �upv lq wkh hxur }rqh/ uhodwlyh wr wkh fkdqjh lq �qdqfldo srolf| ri �upv wkdw rxwvlgh wkh
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hxur }rqh1 Zh dovr vkrz uhvxowv zkhuh zh vsolw wkh hxur }rqh frxqwulhv lqwr wzr jurxsv edvhg rq zkhwkhu

wkh frxqwu| kdv vx�huhg d fxuuhqf| ghydoxdwlrq lq wkh shulrg 4<<3�4<<: +zhdn�HPX frxqwulhv, ru qrw

+vwurqj�HPX frxqwulhv,/ vlqfh wkh h�hfw ri dgrswlqj wkh hxur rq �qdqfldo ghflvlrqv vkrxog eh odujhu iru

�upv lq frxqwulhv wkdw duh surqh wr fxuuhqf| fulvhv1

Zh �qdoo| lvrodwh �up�vshfl�f �{hg h�hfwv/ dv zhoo dv wlph �{hg h�hfwv/ e| xvlqj wkh fruuhvsrqglqj

gxpplhv1 Vlplodu wr wkh lqyhvwphqw dqdo|vlv/ wkh ghshqghqw yduldeohv duh zlqvrul}hg wr uhgxfh wkh h�hfwv ri

rxwolhuv1 Wkh uhvxowv ri wkh hvwlpdwlrq duh vkrzq lq Wdeoh 45/ zkhuh zh uhsruw khwhurvnhgdvwlflw|�frqvlvwhqw

w�vwdwlvwlfv1

^Lqvhuw Wdeoh 45`

Lq Sdqho D zh uhsruw wkh uhvxowv rq fkdqjhv lq ghew lvvxdqfh/ dqg lq Sdqho E zh uhsruw uhvxowv rq htxlw|

lvvxdqfh1 Zh �qg wkdw �upv lq wkh hxur }rqh uho| pruh rq ghew wkdq rq htxlw| diwhu 4<<;/ dqg uhodwlyh

wr qrq�HPX �upv1 Sdqho D grfxphqwv d vljql�fdqw lqfuhdvh lq ghew lvvxdqfh> lq sdqho E wkhuh lv qr

vljql�fdqw fkdqjh lq htxlw| lvvxdqfh/ uhodwlyh wr qrq0HPX �upv1 Wkhuh lv qr gl�huhqfh ehwzhhq odujh dqg

vpdoo �upv/ dowkrxjk wkh uhvxow lv grplqdwhg e| �upv lq zhdn HPX frxqwulhv1 Qrwh wkdw rxu uhvxowv khuh

pxvw eh lqwhusuhwhg uhodwlyh wr qrq0hxur frxqwulhv1 Lq vhfwlrq LY zh grfxphqw wkdw �upv lq HPX frxqwulhv

lqyhvw 616( pruh wkdq qrq�HPX �upv hyhu| |hdu/ diwhu wkh dgrswlrq ri wkh frpprq fxuuhqf|1 Sdqhov D

dqg E ri Wdeoh 45 vkrz wkdw wkrvh lqyhvwphqwv duh qrw �qdqfhg zlwk htxlw|1 Txlwh wkh rssrvlwh/ sdqho D

uhsruwv d 8=5( lqfuhdvh lq ghew lvvxdqfh e| �upv lq zhdn0HPX frxqwulhv/ 5=7( lqfuhdvh lq vwurqj0HPX

frxqwulhv1 Zh wkhuhiruh grfxphqw dq dfwlyh ghew srolf|/ e| zklfk �upv ehqh�w iurp uhgxfwlrqv lq wkh

ulvnlqhvv ri wkh dvvhwv/ dqg frqvlvwhqw zlwk wkh ghew0fdsdflw| dujxphqw1 Rxu dqdo|vlv dovr vkrzv wkdw vl}h

grhv qrw ghwhuplqh d �up*v suhihuhqfh iru hlwkhu ghew ru htxlw|1

^Lqvhuw Wdeoh 46`

Pruhryhu/ lvvxdqfh ri ghew lqfuhdvhv hyhq diwhu frqwuroolqj iru wkh sdvw |hdu ohyhudjh udwlrv1 Dv suhglfwhg/

wkh odujhu wkh odvw |hdu*v ghew0wr0htxlw| udwlr/ wkh pruh htxlw| lv lvvxhg/ dqg wkh ohvv ghew lv lvvxhg/ uhodwlyh

wr qrq0HPX �upv1 Wklv �qglqj lv frqvlvwhqw zlwk d frqyhujhqfh surfhvv lq lqghewhgqhvv dv zhoo/ dv Wdeoh

46 grfxphqwv1 Zh uhsruw wkh phgldq ghew0wr0ydoxh udwlr e| frxqwu| dqg |hdu1 Dowkrxjk HPX �upv kdg

kljkhu ohyhudjh wkdq qrq0HPX �upv/ zh vkrz wkdw �upv lq zhdn0HPX frxqwulhv vljql�fdqwo| lqfuhdvh

wkhlu ghew ohyhov ehwzhhq 4<<; dqg 53331 Lqghhg/ zkloh wkh ghew udwlr lv lq phgldq 8913;( iru �upv lq

zhdn0HPX frxqwulhv yhuvxv 99155( lq vwurqj0HPX frxqwulhv lq 4<<:/ wkh gl�huhqfhv glvdsshdu lq 5333=

991<9( lq zhdn0HPX �upv yhuvxv 9:194( lq vwurqj0HPX �upv1
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F Ghew/ Htxlw|/ dqg Fxuuhqf| H{srvxuh

Zh �qdoo| glvfxvv wkh h�hfwv ri fxuuhqf| h{srvxuh rq �up �qdqflqj ghflvlrqv1 Wdeoh 47 uhsruwv wkh uhvxow

ri wkh �{hg h�hfwv hvwlpdwlrq ri fkdqjhv lq ghew lvvxdqfh +sdqho D, dqg fkdqjhv lq htxlw| lvvxdqfh +sdqho

E,/ rq wkh hxur gxpplhv/ wkh frqwurov vshfl�hg lq wkh suhylrxv vhfwlrq/ dqg wkuhh gxpplhv wkdw fdswxuh

wkh fkdudfwhulvwlfv ri wkh �upv lq rxu vdpsoh lq whupv ri h{fkdqjh udwh ehwd1

Wkh pdlq �qglqj ri wklv vhfwlrq lv wkdw �upv zlwk srvlwlyh h{srvxuh wr lqwud0Hxurshdq fxuuhqf| ulvnv

uho| rq htxlw| udwkhu wkdq ghew �qdqflqj1 Wklv uhvxow lv sduwldoo| frqvlvwhqw zlwk Eulv dqg Nrvnlqhq +5335,

zkr dujxh wkdw �upv gr qrw kdyh lqfhqwlyhv wr xvh ohyhudjh dv d vwudwhjlf ghylfh dq| orqjhu/ ehfdxvh

lq HPX lqglylgxdo frxqwulhv gr qrw kdyh wkh rswlrq wr ghydoxh1 Krzhyhu/ wkhlu prgho dssolhv wr d vpdoo

frxqwu| grplqdwhg e| uhodwlyho| odujh h{sruwlqj �upv1 Zh lqvwhdg �qg wkdw/ iru wkh vxejurxs ri odujh �upv

zlwk srvlwlyh fxuuhqf| h{srvxuh�h{sruwlqj �upv�/ �qdqflqj lv khdylo| grplqdwhg e| ghew udwkhu wkdq

htxlw| lvvxdqfh/ dqg lw lv iru wkhvh �upv iru zklfk wkh ghew0fdsdflw| k|srwkhvlv �qgv d vwurqjhu vxssruw1

^Lqvhuw Wdeoh 47`

Wr vxppdul}h�zh gr �qg vwurqj vxssruw iru wkh ghew0fdsdflw| k|srwkhvlv lq �upv wkdw zhuh pruh

h{srvhg wr fxuuhqf| ulvnv ehiruh wkh lqwurgxfwlrq ri wkh hxur= �upv lq frxqwulhv wkdw vx�huhg fxuuhqf|

ghydoxdwlrq lq wkh suh�hxur shulrg/ odujh �upv/ dqg �upv wkdw zrxog eh kduphg e| ghsuhfldwlrqv ri wkhlu

rzq fxuuhqf| zlwk uhvshfw wr wkh hxur1

YL Urexvwqhvv Fkhfnv

Wr whvw wkh urexvwqhvv ri rxu �qglqjv/ zh �uvw grfxphqw wkdw wkh srvlwlyh h�hfw ri wkh hxur lv vljql�fdqw

diwhu frqwuroolqj iru wkh ghsuhfldwlrq ri wkh hxur zlwk uhvshfw wr wkh X1V1 groodu1 Qh{w zh h{foxgh Jhupdq|

dqg wkh X1N1 iurp wkh dqdo|vlv1 Zh wkhq h{dplqh wkh vhqvlwlylw| ri wkh uhvxowv wr wkh fkrlfh ri wkh hyhqw

|hdu1 Doo wdeohv fruuhvsrqglqj wr wklv vhfwlrq duh lq Dsshqgl{ E1

D Wkh Lpsdfw ri wkh Groodu

Ryhu wkh shulrg Mdqxdu| 4<<;/ Ghfhpehu 5333/ wkh hxur ghsuhfldwhg 58( zlwk uhvshfw wr wkh groodu1 Lq

wkh sdshu zh gr qrw frqwuro iru groodu h{srvxuh1 Wkhuhiruh/ lw lv srvvleoh wkdw rxu �qglqjv uhvxow iurp d

vljql�fdqw h{srvxuh ri �upv lq wkh Hxurodqg wr wkh groodu/ dqg qrw wr wkh hxur1 Li wklv k|srwkhvlv zhuh wr

eh wuxh/ wkhq fkdqjhv lq wkh uhodwlyh sulfh ri wkh hxur zlwk uhvshfw wr wkh groodu zrxog h{sodlq fkdqjhv lq

�up ydoxdwlrq zlwklq wkh Hxur duhd1
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^Lqvhuw Wdeoh E4`

Zh dqdo|}h wkh lpsdfw ri wkh groodu rq Wrelq*v T lq Wdeoh E41 Zh jdwkhu gdwd rq wkh h{fkdqjh udwh

grphvwlf fxuuhqf| 2 X1V1 groodu gxulqj wkh vdpsoh shulrg iurp Gdwdvwuhdp1 Diwhu 4<<;/ wkh h{fkdqjh udwh

iru hdfk HPX frxqwu| lv lpsolflwo| rewdlqhg iurp wkh hxur0groodu h{fkdqjh udwh1 Zh wkhq fdofxodwh wkh

fkdqjh lq wkh h{fkdqjh udwh iru hdfk frxqwu| dqg |hdu lq wkh vdpsoh1 Wkh frh!flhqw iru wklv yduldeoh lv

lqvljql�fdqwo| gl�huhqw iurp }hur iru wkh ryhudoo vdpsoh/ dv zhoo dv iru wkh vxevdpsohv ri vpdoo dqg odujh

�upv1�e

E H{foxglqj Jhupdq| dqg wkh X1N1

Wdeoh 5 vkrzv wkdw �upv iurp Jhupdq| dffrxqw iru 771:<( ri wkh vdpsoh ri HPX �upv1 Vlploduo|/ X1N1

�upv uhsuhvhqw :<176( ri wkh revhuydwlrqv iurp qrq0HPX frxqwulhv1 Wkhuhiruh rqh frxog frqfoxgh wkdw rxu

uhvxowv gr qrw uh hfw gl�huhqfhv lq ydoxdwlrq ehwzhhq Hxur dqg qrq0Hxur frxqwulhv/ exw ehwzhhq Jhupdq

dqg Eulwlvk �upv lqvwhdg1

Lq Wdeoh E5 zh ghprqvwudwh wkdw wklv lv qrw wkh fdvh1 Dowkrxjk wkh vdpsoh vl}h gursv wr rqo| 6/;;;

�up0|hdu revhuydwlrqv/ hyhq zkhq zh h{foxgh Jhupdq dqg Eulwlvk �upv iurp wkh Wrelq*v T uhjuhvvlrqv/

zh vwloo �qg d srvlwlyh dqg vljql�fdqw h�hfw ri wkh hxur rq �up ydoxh1 Iru wkh ryhudoo vdpsoh/ Wrelq*v T

lqfuhdvhv d 818( pruh hyhu| |hdu lq HPX wkdq lq qrq0HPX �upv/ diwhu 4<<:1 Zh vwloo �qg wkdw wkh h�hfw

lv pruh surqrxqfhg lq zhdn0HPX frxqwulhv wkdq lq wkh vwurqj0HPX frxqwulhv1 Krzhyhu/ e| uhprylqj

Jhupdq| dqg wkh X1N1/ zh gr qrw �qg vl}h wr eh d ghwhuplqdqw h�hfw ri wkh uhodwlrqvkls ehwzhhq wkh hxur

dqg Wrelq*v T1

^Lqvhuw Wdeoh E5`

Lw lv qrw wkh fdvh wkdw odujh �upv duh rqo| Jhupdq �upv/ vlqfh zh fodvvli| �upv lqwr odujh dqg vpdoo

ghshqglqj rq wkh phgldq vl}h lq hdfk frxqwu|1 Zh lqwhusuhw wklv uhvxow lq wkh iroorzlqj zd|1 Jhupdq|

dqg wkh X1N1 duh qrw rqo| wkh frxqwulhv wkdw frqwulexwh zlwk pruh �upv wr wkh vdpsoh/ exw duh dovr wkh

odujhvw hfrqrplhv1 Vpdoo �upv lq wkhvh frxqwulhv duh wkh duh deoh wr rshudwh lq wkhlu krph pdunhw/ ehfdxvh

lw lv odujhu/ zkloh vpdoo �upv lq wkh uhpdlqlqj frxqwulhv duh irufhg wr rshudwh lqwhuqdwlrqdoo| wr d juhdwhu

h{whqw1 Wkdw lv zk| wkh h�hfw ri wkh hxur lv dovr srvlwlyh iru vpdoo �upv lq vpdoo HPX frxqwulhv1
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F Wkh Gdwh ri wkh Dgrswlrq ri wkh Hxur

Ilqdoo|/ rxu odvw urexvwqhvv fkhfn frqfhuqv wkh fkrlfh ri wkh hyhqw gdwh iru rxu vwxg|1 Zh ghhp 4<<; wr

eh wkh |hdu lq zklfk wkhuh zdv d frqvhqvxv ri wkh frxqwulhv wkdw zrxog mrlq wkh HPX1 Lq dq| fdvh/ lw lv

srvvleoh wkdw pdunhwv shuihfwo| dqwlflsdwhg vxfk dq hyhqw hduolhu1 Lw lv dovr srvvleoh wkdw pdunhwv uhdfwhg

odwh wr wkh lqwurgxfwlrq ri wkh frpprq fxuuhqf|/ dqg rxu uhvxowv xqghuvwdwh wkh uhdo h�hfwv ri wkh frpprq

fxuuhqf|1

Zh uhjuhvv lq Wdeoh E6 wkh Wrelq*v T lq rxu vdpsoh ri �upv rq �yh gxpp| yduldeohv1 Hdfk gxpp|

yduldeoh wdnhv wkh ydoxh 4 iru �upv lq wkh Hxurodqg/ dqg lq |hduv 4<<9/ 4<<:/ 4<<;/ 4<<</ dqg 5333

uhvshfwlyho|1 Wkhuhiruh/ wkh frh!flhqw ri hdfk ri wkh gxpp| yduldeohv uhsuhvhqwv wkh lpsdfw ri wkh hxur

rq �up ydoxh/ lq hdfk ri wkh fruuhvsrqglqj |hduv1

^Lqvhuw Wdeoh E6`

Zh �qg vwurqj vxssruw iru rxu k|srwkhvlv wkdw 4<<; lv wkh |hdu zkhq wkh h�hfw ri wkh frpprq fxuuhqf|

lv lpsrxqghg lqwr pdunhw ydoxhv1 Lq rqh vlqjoh |hdu/ wkh dyhudjh �up lq wkh Hxurodqg lqfuhdvhv pdunhw ydoxh

e| 46=4( uhodwlyh wr qrq0HPX �upv1 Odujh �upv lqfuhdvh ydoxh hyhq ixuwkhu +47=5( lqfuhdvh frpsduhg wr

45=6( iru vpdoo �upv,1

YLL Frqfoxvlrq

Hfrqrplf dqg Prqhwdu| Xqlrq dqg wkh dgrswlrq ri d frpprq fxuuhqf| iru 45 frxqwulhv zlwklq wkh Xqlrq

lv d pdmru vrfldo h{shulphqw wkdw kdv dovr vljql�fdqw �qdqfldo lpsolfdwlrqv1 Wklv duwlfoh lv d �uvw dwwhpsw wr

vwxg| wkh h�hfwv ri wkh hxur rq �up ydoxh/ lqyhvwphqwv/ dqg frusrudwh �qdqfldo ghflvlrqv1 Zh xvh frusrudwh0

ohyho gdwd iurp whq frxqwulhv wkdw dgrswhg wkh hxur1 Zh h{foxgh Juhhfh dqg Ox{hperxuj ehfdxvh ri odfn

ri gdwd1 Zh dovr xvh gdwd iurp wkh wkuhh HX frxqwulhv +Ghqpdun/ Vzhghq/ dqg wkh X1N1, wkdw glg qrw mrlq

HPX/ dv zhoo dv Qruzd| dqg Vzlw}huodqg1 Zh vkrz wkdw ydoxdwlrqv iru odujh �upv kdyh jurzq e| :1<( lq

wkh shulrg 4<<;�5333 lq wkh Hxurodqg frpsduhg wr wkh �yh qrq�HPX frxqwulhv1

Zh surylgh hylghqfh wkdw wkh h�hfwv ri wkh hxur kdyh ehhq eljjhu iru �upv wkdw zhuh pruh h{srvhg wr

h{fkdqjh udwh ulvn ehiruh wkh dgrswlrq ri wkh frpprq fxuuhqf|= �upv iurp frxqwulhv zlwk suhylrxvo| zhdn

fxuuhqflhv�gh�qhg dv wkrvh frxqwulhv wkdw vx�huhg fxuuhqf| fulvhv lq wkh hduo| qlqhwlhv�dqg �upv zkrvh

ydoxh ghfuhdvhg zkhq wkhlu grphvwlf fxuuhqflhv ghsuhfldwhg zlwk uhvshfw wr wkh hxur1 Wklv vxjjhvwv wkdw

wkh xqghuo|lqj uhdvrq iru wkh ydoxh lqfuhdvhv kdv ehhq d uhgxfwlrq lq fxuuhqf| ulvnv wkdw kdv frqvhtxhqwo|
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uhgxfhg �upv* frvw ri fdslwdo1 Lq sulqflsoh/ lw lv srvvleoh wkdw wkh dgrswlrq ri hxur frxog kdyh lqfuhdvhg

pdunhw ulvn lq Hxursh/ ehfdxvh dxwkrulwlhv lq lqglylgxdo frxqwulhv qrz odfn lqvwuxphqwv wr uhvsrqg wr

dv|pphwulf vkrfnv1 Krzhyhu/ zh gr qrw �qg dq| vxssruw iru wklv ylhz1 Lq dgglwlrq/ Eduwudp hw do1 +5335,

grfxphqw ghfolqlqj pdunhw ulvn iru �upv h{srvhg wr Hxurshdq ulvnv/ ixuwkhu vwuhqjwkhqlqj rxu uhvxowv dqg

lqwhusuhwdwlrqv1

Dq dgglwlrqdo dujxphqw iru zk| hxur frxqwulhv kdyh zlwqhvvhg d vljql�fdqw srvlwlyh ghyhorsphqw lq wkh

frusrudwh vhfwru lv wd{ uhgxfwlrqv1 Rxu uhvxowv/ krzhyhu/ krog hyhq zkhq zh frqvlghu fkdqjhv lq wd{dwlrq

lq wkh frxqwulhv zh vwxg|1 Zh dovr vkrz wkdw �upv kdyh lqfuhdvhg ydoxh dv dq h�hfw ri wkh hxur lwvhoi/ qrw

dv d frqvhtxhqfh ri wkh vhyhuh pdfurhfrqrplf frqyhujhqfh surfhvv vrph ri wkh frxqwulhv lq wkh hxur }rqh

kdg wr jr wkurxjk1 Dqrwkhu dowhuqdwlyh h{sodqdwlrq iru wkh ydoxh lqfuhdvhv zh grfxphqw lv furvv0erughu

dftxlvlwlrqv1 Zh vkrz wkdw/ zkloh wkhuh lv d srvlwlyh uhodwlrqvkls ehwzhhq wkh iuhtxhqf| ri furvv0erughu

phujhuv dqg Wrelq*v T lq wkh Hxurodqg/ prvw ri wkh jdlqv iurp wkh frpprq fxuuhqf| frph iurp d uhgxfwlrq

lq wkh �upv* frvw ri fdslwdo1 Ilqdoo|/ ehfdxvh zh xvh d frqwuro vdpsoh ri �yh qrq0HPX frxqwulhv/ zh duh

deoh wr uhmhfw wkh srvvlelolw| wkdw wkh exvlqhvv f|foh dqg wkh kljk vwrfn sulfhv lq wkh odwh 4<<3*v duh wkh

uhdvrqv iru lqfuhdvhv lq �up ydoxh1

Rxu sdshu dovr vkrzv wkdw lqfuhdvhv lq Wrelq*v T kdyh wudqvodwhg lqwr pruh lqyhvwphqwv e| �upv lq

wkh hxur }rqh1 Hxur �upv kdyh lqyhvwhg 616( pruh ri wkhlu dvvhwv lq wkh shulrg 4<<;�5333 wkdq qrq�hxur

�upv1 Wkh pdjqlwxgh ri wkh h�hfw lv vxevwdqwldo/ li rqh wdnhv lqwr dffrxqw wkdw hxur��upv kdyh lqyhvwhg

914( ri wkhlu dvvhwv shu |hdu lq wkh vdph shulrg1 Wkh h�hfw ri wkh hxur rq �up lqyhvwphqwv lv odujhu iru

odujhu �upv dqg iru �upv lq zhdn HPX frxqwulhv1 Krzhyhu/ zh gr qrw �qg hylghqfh wkdw d �up*v h{srvxuh

wr fxuuhqf| ulvnv ghwhuplqhv fkdqjhv lq lqyhvwphqw srolf|1

Ilqdoo|/ rxu sdshu dqdo|}hv krz vxfk lqfuhdvhv lq lqyhvwphqwv kdyh ehhq �qdqfhg1 Zh grfxphqw wkdw

�upv lq wkh hxur frxqwulhv lq jhqhudo kdyh lqfuhdvhg wkhlu errn�edvhg ohyhudjh lq wkh |hduv 4<<;�5333

frpsduhg wr qrq�HPX �upv1 Zh frq�up wklv �qglqj lq sdqho uhjuhvvlrqv vkrzlqj wkdw wkh lqyhvwphqwv

kdyh ehhq �qdqfhg e| ghew/ vxjjhvwlqj wkdw �upv� fdsdflw| wr ehdu ghew kdv lqfuhdvhg1 Wkh lqfuhdvh lq

ghew0fdsdflw| lv djdlq frqvlvwhqw zlwk rxu lqwhusuhwdwlrq wkdw �upv* ulvnv kdyh ehhq uhgxfhg ehfdxvh ri wkh

lqwurgxfwlrq ri wkh frpprq fxuuhqf|1

Zh kdyh grfxphqwhg vljql�fdqw lqfuhdvhv lq frusrudwh ydoxdwlrqv dqg lqyhvwphqwv wkdw duh gxh wr wkh

lqwurgxfwlrq ri wkh hxur1 Gr wkhvh uhvxowv lpso| wkdw doo Hxurshdq frxqwulhv vkrxog mrlq HPXB Lw pljkw

eh whpswlqj wr vd| |hv/ exw dv lq hfrqrplfv lq jhqhudo/ wkh uljkw dqvzhu vkrxog eh wkdw lw ghshqgv1 Li d

frxqwu|*v �upv duh h{srvhg wr hxur ulvnv/ wkhq wkh dqvzhu vkrxog eh |hv1 Li/ iru h{dpsoh/ wkh frxqwu|*v

�upv duh pruh h{srvhg wr wkh groodu/ wkhq wkh orvv ri prqhwdu| lqghshqghqfh pljkw eh wrr kljk ri d sulfh
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wr sd| iru wkh ehqh�wv ri wkh frpprq fxuuhqf|1
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Uhihuhqfhv

Dgohu Plfkdho/ dqg Ehuqdug Gxpdv/ 4<;6/ Lqwhuqdwlrqdo Sruwirolr Fkrlfh dqg Frusrudwlrq Ilqdqfh= D

V|qwkhvlv/ Mrxuqdo ri Ilqdqfh 6;/ <580<;71

Dplkxg/ \dnry/ 4<<7/ H{fkdqjh Udwhv dqg wkh Ydoxdwlrq ri Htxlw| Vkduhv/ lq \1 Dplkxg dqg U P1

Ohylfk +hgv1,/ H{fkdqjh Udwhv dqg Frusrudwh Shuirupdqfh +Luzlq/ Qhz \run,/ 7<08<1

Ednhu Pdofrop/ dqg Mh�uh| Zxujohu/ 5335/ Pdunhw Wlplqj dqg Fdslwdo Vwuxfwxuh/ Mrxuqdo ri Ilqdqfh

8:/ 40651

Eduwudp/ Vùkqnh/ J1 Dqguhz Nduro|l/ dqg Vwhidqlh Nohlphlhu/ 5335/ Wkh Lpsdfw ri wkh hxur rq Iruhljq

H{fkdqjh Ulvn H{srvxuhv/ plphr1

Ehndhuw/ Jhhuw/ dqg Fdpsehoo Kduyh|/ 4<<8/ Wlph0Ydu|lqjZruog Pdunhw Lqwhjudwlrq/ Mrxuqdo ri Ilqdqfh

83/ 7360777

Ergduw/ Ylqfhqw/ dqg Sdxo Uhglqj/ 4<<</ H{fkdqjh Udwh Uhjlph/ Yrodwlolw| dqg Lqwhuqdwlrqdo Fruuhod0

wlrqv ri Erqg dqg Vwrfn Pdunhwv/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh 4;/ 46604841

Ergqdu/ Jrugrq P1/ dqg Z1 Jhqwu|/ 4<<6/ H{fkdqjh udwh h{srvxuh dqg lqgxvwu| fkdudfwhulvwlfv= Hyl0

ghqfh iurp Fdqdgd/ Mdsdq/ dqg wkh XV/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh 45/ 5<0781

Ergqdu/ Jrugrq P1/ dqg P1K1 Iudqfr Zrqj/ 5333/ Hvwlpdwlqj H{fkdqjh Udwh H{srvxuhv= Vrph

�Zhljkw|� Lvvxhv/ QEHU Zrunlqj Sdshu Qr1 Z:7<:1

Eudgoh|/ Plfkdho/ Juhjj D1 Mduuhoo/ dqg H1 Kdq Nlp/ 4<;7/ Rq wkh H{lvwhqfh ri dq Rswlpdo Fdslwdo

Vwuxfwxuh/ Mrxuqdo ri Ilqdqfh 6</ ;8:0;:;1

Eulv/ Duwxur/ dqg Fkulvwrv Fderolv/ 5335/ Frusrudwh Jryhuqdqfh Frqyhujhqfh e| Frqwudfw= Hylghqfh

iurp Furvv0Erughu Phujhuv*/ zrunlqj sdshu1

Eulv/ Duwxur/ dqg \umù Nrvnlqhq/ 5335/ Frusrudwh Ohyhudjh dqg Fxuuhqf| Fulvhv/ Mrxuqdo ri Ilqdqfldo

Hfrqrplfv 96/ 5:806431

Eulv/ Duwxur/ \umù Nrvnlqhq/ dqg Ylfhqwh Srqv/ 5335/ Frusrudwh Ilqdqfldo Srolflhv durxqg Fxuuhqf|

Fulvhv/ Mrxuqdo ri Exvlqhvv/ iruwkfrplqj1

Frrshu/ Ldq/ dqg Hyl Ndsodqlv/ 4<<7/ Krph Eldv lq Htxlw| Sruwirolrv/ Lq dwlrq Khgjlqj/ dqg Lqwhuqd0

wlrqdo Fdslwdo Pdunhw Htxloleulxp/ Uhylhz ri Ilqdqfldo Vwxglhv :/ 780931
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Gdkotxlvw/ Pdjqxv/ dqg Jùudq Urehuwvvrq/ 5334/ Gluhfw Iruhljq Rzqhuvkls/ Lqvwlwxwlrqdo Lqyhvwruv/ dqg

Ilup Fkdudfwhulvwlfv / Mrxuqdo ri Ilqdqfldo Hfrqrplfv 8</ 74607731

Gdqwklqh/ Mhdq0Slhuuh/ Iudqfhvfr Jldyd}}l/ dqg Huqvw0Oxgzlj yrq Wkdgghq/ 5333/ Hxurshdq Ilqdqfldo

Pdunhwv diwhu HPX= D Iluvw Dvvhvvphqw/ Glvfxvvlrq Sdshu Qr1 5746/ FHSU1

Gh Vdqwlv/ Jlrujlr/ dqg Euxqr Jhudug/ 4<<;/ Krz Elj lv wkh Suhplxp iru Fxuuhqf| UlvnB/ Mrxuqdo ri

Ilqdqfldo Hfrqrplfv 7</ 6:807451

Gh Vdqwlv/ Jlrujlr/ Euxqr Jhudug/ dqg Slhuuh Kloolrq/ 4<<</ Wkh Hxurshdq vlqjoh fxuuhqf| dqg zrug

htxlw| pdunhwv/ lq M1Ghuplqh dqg S1Kloolrq +hgv1,/ Hxurshdq Fdslwdo Pdunhwv zlwk d Vlqjoh Fxuuhqf|/

R{irug Xqlyhuvlw| Suhvv1

Gxpdv/ Ehuqdug/ dqg Euxqr Vroqln/ 4<<8/ Wkh Zruog Sulfh ri Iruhljq H{fkdqjh Ulvn/ Mrxuqdo ri Ilqdqfh

83/ 77807:<1

Huuxq}d/ Ylkdqj/ dqg H1 Orvt/ 4<;8/ Lqwhuqdwlrqdo Dvvhw Sulflqj Xqghu Plog Vhjphqwdwlrq= Wkhru| dqg

Whvw/ Mrxuqdo ri Ilqdqfh 73/ 43804571

Huuxq}d/ Ylkdqj/ dqg Gdulxv Ploohu/ 5335/ Pdunhw Vhjphqwdwlrq dqg wkh Frvw ri Fdslwdo lq Lqwhuqdwlrqdo

Htxlw| Pdunhwv/ Mrxuqdo ri Ilqdqfldo dqg Txdqwlwdwlyh Dqdo|vlv/ 8::09331

Hxq/ F1V1 dqg M1 Mdqdnludpdqdp/ 4<;9/ D Prgho ri Lqwhuqdwlrqdo Dvvhw Sulflqj zlwk d Frqvwudlqw rq

wkh Iruhljq Htxlw| Rzqhuvkls/ Mrxuqdo ri Ilqdqfh 74/ ;<:0<471

Hxurshdq Hfrqrp|/ 4<<:1

Iuhqfk/ Nhqqhwk/ dqg Mdphv Srwhued/ 4<<4/ Lqyhvwru Glyhuvl�fdwlrq dqg Lqwhuqdwlrqdo Htxlw| Pdunhwv/

Dphulfdq Hfrqrplf Uhylhz ;4/ 55505591

Jdodwl/ Jdeulhoh/ dqg Nrvwdv Wvdwvdurqlv/ 5334/ Wkh Lpsdfw ri wkh hxur rq Hxursh*v Ilqdqfldo Pdunhwv/

ELV zrunlqj sdshu qr1 4331

Kdugrxyholv/ Jlndv D1/ Glplwulrv Pdooldursrxorv/ dqg Ulfkdug Sulhvwoh|/ 5334/ HPX dqg Hxurshdq Vwrfn

Pdunhw Lqwhjudwlrq/ zrunlqj sdshu1

Khqu|/ Shwhu E1/ 5333/ Vwrfn Pdunhw Olehudol}dwlrq/ Hfrqrplf Uhirup/ dqg Hphujlqj Pdunhw Htxlw|

Sulfhv/ Mrxuqdo ri Ilqdqfh 88/ 85<08971

Khqu|/ Shwhu E1/ 5335/ Lv Glvlq dwlrq Jrrg iru wkh Vwrfn PdunhwB/ Mrxuqdo ri Ilqdqfh/ iruwkfrplqj1
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Krqndsrkmd/ V1/ dqg H1 Nrvnhod/ 4<<<1 Wkh hfrqrplf fulvlv ri wkh 4<<3*v lq Ilqodqg1 Hfrqrplf Srolf| 7/

73407691

Mrulrq Sklolssh/ 4<<3/ Wkh H{fkdqjh Udwh H{srvxuh ri XV Pxowlqdwlrqdov/ Mrxuqdo ri Exvlqhvv 96/

66406781

Mrulrq Sklolssh/ 4<<4/ Wkh Sulflqj ri H{fkdqjh Udwh Ulvn lq wkh Vwrfn Pdunhw/ Mrxuqdo ri Ilqdqfldo

dqg Txdqwlwdwlyh Dqdo|vlv 59/ 69606:91

Mxqj/ Nrr|xo/ \rqj Fkhro Nlp/ dqg Uhqh P1 Vwxo}/ 4<<9/ Wlplqj/ lqyhvwphqw rssruwxqlwlhv/ pdqdjhuldo

glvfuhwlrq/ dqg wkh vhfxulw| lvvxh ghflvlrq/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 75/ 48<04;81

Ndqj/ Mxq0Nrr/ dqg Uhqì Vwxo}/ 4<<:/ Zk| Lv Wkhuh d Krph EldvB Dq Dqdo|vlv ri Iruhljq Sruwirolr

Htxlw| Rzqhuvkls lq Mdsdq/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 79/ 605;1

Ndsodq Vwhyhq Q1/ dqg Oxljl ]lqjdohv/ 4<<:/ �Gr Lqyhvwphqw0Fdvk Iorz Vhqvlwlylwlhv Surylgh Xvhixo

Phdvxuhv ri Ilqdqflqj FrqvwudlqwvB�/ Txduwhuo| Mrxuqdo ri Hfrqrplfv 445/ 49<05491

Ohzlv/ N1/ 4<<</ Wu|lqj wr H{sodlq Krph Eldv lq Htxlwlhv dqg Frqvxpswlrq/ Mrxuqdo ri Hfrqrplf

Olwhudwxuh 6:/ 8:4093;1

Orxjkudq/ Wlp/ Md| Ulwwhu/ dqg Nulvwldq U|gtylvw/ 4<<7/ Lqlwldo Sxeolf R�hulqjv= Lqwhuqdwlrqdo lqvljkwv/

Sdfl�f0Edvlq Ilqdqfh Mrxuqdo 5/ 49804<<1

PfFrqqhoo/ Mrkq/ dqg Khqul Vhuydhv/ 4<<3/ Dgglwlrqdo hylghqfh rq htxlw| rzqhuvkls dqg frusrudwh ydoxh/

Mrxuqdo ri Ilqdqfldo Hfrqrplfv 5:/ 8<809451

Phuwrq U1/ 4<;:/ Suhvlghqwldo Dgguhvv= D Vlpsoh Prgho ri Fdslwdo Pdunhw Htxloleulxp zlwk Lqfrpsohwh

Lqirupdwlrq / Wkh Mrxuqdo ri Ilqdqfh 75/ 7;608431

P|huv/ Vwhzduw/ dqg Qlfkrodv Pdmoxi /4<;7/ Frusrudwh Ilqdqflqj dqg Lqyhvwphqw Ghflvlrqv zkhq Ilupv

Kdyh Lqirupdwlrq wkdw Lqyhvwruv Gr Qrw Kdyh/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv 46/ 4;:05541

Sdjdqr/ Pdufr/ Idelr Sdqhwwd/ dqg Oxljl ]lqjdohv/ 4<<;/ Zk| Gr Frpsdqlhv Jr SxeolfB Dq Hpslulfdo

Dqdo|vlv/ Mrxuqdo ri Ilqdqfh 86/ 5:0971

Udmdq Udjkxudp J1 dqg Oxljl ]lqjdohv/ 4<<8/ Zkdw Gr Zh Nqrz derxw Fdslwdo VwuxfwxuhB Vrph

Hylghqfh iurp Lqwhuqdwlrqdo Gdwd/ Mrxuqdo ri Ilqdqfh 83/ 4754047931
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Urxzhqkruvw/ N1 Jhhuw/ 4<<</ Hxurshdq Htxlw| Pdunhwv dqg HPX= Duh wkh Gl�huhqfhv ehwzhhq Frxq0

wulhv Vorzo| GlvdsshdulqjB/ Ilqdqfldo Dqdo|vw Mrxuqdo1

Vdqwrv/ Mrdr/ dqg Nrvwdv Wvdwvdurqlv/ 5335/ Wkh Frvw ri Eduulhuv wr Hqwu|= Hylghqfh iurp wkh Pdunhw

iru Frusrudwh hxur Erqg Xqghuzulwlqj/ plphr1

Vroqln/ E1/ 4<:7/ Dq HtxloleulxpPrgho ri wkh Lqwhuqdwlrqdo Fdslwdo Pdunhw/ Mrxuqdo ri Hfrqrplf Wkhru|

;/ 83308571

Vwxo}/ U1/ 4<;4/ Rq wkh H�hfwv ri Eduulhuv wr Lqwhuqdwlrqdo Lqyhvwphqw/ Wkh Mrxuqdo ri Ilqdqfh 69/

<560<671

Vwxo}/ Uhqì/ 4<<</ Joredol}dwlrq ri Fdslwdo Pdunhwv dqg wkh Frvw ri Fdslwdo/ Mrxuqdo ri Dssolhg Frusrudwh

Ilqdqfh/ Idoo / ;0581

Vwxo} U1/ dqg Z1 Zdvvhuidoohq/ 4<<8/ Iruhljq Htxlw| Lqyhvwphqw Uhvwulfwlrqv/ Fdslwdo Ioljkw/ dqg vkduh0

kroghu zhdowk Pd{lpl}dwlrq= Wkhru| dqg Hylghqfh/ Uhylhz ri Ilqdqfldo Vwxglhv ;/ 434<0438:1

Whvdu/ Olqgd/ dqg Lqjulg Zhuqhu/ 4<<8/ Krph Eldv dqg Kljk Wxuqryhu/ Mrxuqdo ri Lqwhuqdwlrqdo Prqh|

dqg Ilqdqfh 47/ 79:07<51

Wlwpdq/ Vkhulgdq/ dqg Urehuwr Zhvvhov/ 4<;;/ Wkh Ghwhuplqdqwv ri Fdslwdo Vwuxfwxuh Fkrlfh/ Mrxuqdo

ri Ilqdqfh 76/ Qr1 41 404<1

Zhofk/ Lyr/ 5335/ Froxpexv* Hjj= Wkh Uhdo Ghwhuplqdqw ri Fdslwdo Vwuxfwxuh/ \doh LFI Zrunlqj Sdshu

350361
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D Dsshqgl{ D= H{fkdqjh Udwh H{srvxuh Fdofxodwlrq

Zh fkdudfwhul}h �upv e| wkhlu uhvsrqvhv wr h{fkdqjh udwh pryhphqwv1 Wr wkdw hqg/ zh fdofxodwh h{fkdqjh

udwh ehwdv iru wkh �upv lq rxu vdpsoh1 Lq wklv vhfwlrq zh ghvfuleh wkh surfhgxuh1

D frpprqo| xvhg phwkrg ri fdofxodwlqj d �up*v h{srvxuh wr fxuuhqf| ulvn lv wr hvwlpdwh wkh iroorzlqj

uhjuhvvlrq=

Ulmw @ �l .'lU
m
pw . �{lU

m
{w ..xlmw/ +6,

zkhuh Ulm lv wkh vwrfn uhwxuq ri �up l lq frxqwu| m/ Um
plv wkh prqwko| uhwxuq rq wkh grphvwlf pdunhw

sruwirolr lq frxqwu| m/ Um
{ lv wkh prqwko| fkdqjh lq wkh h{fkdqjh udwh lq frxqwu| m/ dqg wkh �{l *v duh wkhq

phdvxuhv ri fxuuhqf| h{srvxuh1 Vxfk dq dssurdfk lv xvhg e| Mrulrq +4<<3,/ Ergqdu dqg Jhqwu| +4<<6,/ dqg

Dplkxg +4<<7,1 Mrulrq +4<<4, xvhv d yhuvlrq ri wklv wzr�idfwru prgho/ lq zklfk wkh uhwxuq ri wkh pdunhw

sruwirolr lv wkh �uvw idfwru dqg wkh frpsrqhqw ri lqqrydwlrqv lq wkh h{fkdqjh udwh wkdw lv ruwkrjrqdo wr wkh

pdunhw uhwxuq lv wkh vhfrqg idfwru1 Krzhyhu wkh surfhgxuh d�hfwv rqo| wkh hvwlpdwhv ri wkh pdunhw ehwd/

qrw wkh h{fkdqjh udwh h{srvxuhv1 Wkhuhiruh/ zh iroorz wkh vlpsoh phwkrg ri Mrulrq +4<<3,1 Zh hvwlpdwh

wkh prgho lq +6, xvlqj prqwko| gdwd iurp Mdqxdu| 4<<5 wkurxjk Ghfhpehu 4<<71�D Zh sxusrvho| fkrrvh

dq hvwlpdwlrq shulrg wkdw lv ehiruh rxu vdpsoh shulrg/ lq rughu wr dyrlg srwhqwldo hqgrjhqhlw| sureohpv1

Zh fdofxodwh h{fkdqjh udwh ehwdv +HUEv, zlwk uhvshfw wr wkh hxur1 Dowkrxjk wkh hxur h{lvwhg rqo|

diwhu Mdqxdu| 4/ 4<<</ Gdwdvwuhdp frpsxwhv d v|qwkhwlf hxur udwh edvhg rq wkh zhljkwv hdfk fxuuhqf| kdv

lq wkh uhdo hxur1 Wkh h{fkdqjh udwhv duh h{suhvvhg dv xqlwv ri grphvwlf fxuuhqf| shu hxur1 Ehfdxvh vrph

�upv odfn vwrfn uhwxuq gdwd ehiruh 4<<8/ wkh HUE vdpsoh lv vpdoohu wkdq rxu ruljlqdo vdpsoh1

Rxu uhvxowv duh urexvw wr fkrlfh ri wkh hvwlpdwlrq phwkrg iru wkh h{srvxuh frh!flhqwv1 Zh kdyh

shuiruphg wkh hvwlpdwlrq e| xvlqj wkh phwkrg lq Mrulrq +4<<4, dqg Eulv hw do1 +5335,1 Wkh| sursrvh d

wzr�vwhs phwkrg/ lq rughu wr holplqdwh wkh h{fkdqjh udwh h{srvxuh ri wkh pdunhw uhwxuq lwvhoi1 Khuh/ zh

�uvw hvwlpdwh wkh uhjuhvvlrq=

Um
pw @ �mr . �m

�
Um
{w . �mvw ;m @ 4> ===> 48

dqg wkhq hvwlpdwh h{srvxuh e| xvlqj wkh ruwkrjrqdo frpsrqhqw ri wkh pdunhw uhwxuq/ I m
pw @ Um

pw � +e�mr .
e�m
�
Um
{w,/ lq d �up�ohyho uhjuhvvlrq=

Ulmw @ �l . �{lU
m
{w . �pl I

m
pw . �lmw
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Qrwh wkdw/ li wkh e�� frh!flhqwv duh qrw vljql�fdqwo| gl�huhqw iurp }hur/ wkh ruwkrjrqdol}dwlrq lqgxfhv

dq huuru0lq0yduldeohv sureohp/ dqg wkh yduldqfh ri e�{l zloo eh lq dwhg1 Wkhuhiruh/ zh fdofxodwh Ipw zlwk

e�� @ 3 zkhq lwv vljql�fdqfh ohyho lv kljkhu wkdq 8(1 Wklv kdsshqv iru doo exw wkuhh frxqwulhv= Ghqpdun/

Vzhghq/ dqg wkh X1N11 Wkhuhiruh/ iru 45 rxw ri 48 frxqwulhv lq rxu vdpsoh/ wkh HUE hvwlpdwhv froodsvh wr

wkh rqhv zh rewdlq iroorzlqj Mrulrq +4<<3,/ dqg wkhuh lv qr txdolwdwlyh fkdqjh lq wkh uhvxowv zlwk uhvshfw

wr wkh rqhv zh uhsruw lq wkh sdshu1
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Qrwhv

41 Iru pruh ghwdlohg ghvfulswlrqv ri wkh ghyhorsphqwv/ vhh Jdodwl dqg Wvdwvdurqlv +5334,1

51 Juhhfh lv h{foxghg gxh wr odfn ri gdwd dqg ehfdxvh lw zdv dgplwwhg wr HPX lq Mxqh 5333/ pruh wkdq

wzr |hduv diwhu wkh rwkhu frxqwulhv1 Ox{hperxuj lv h{foxghg rqo| ehfdxvh ri odfn ri gdwd1

61 Gdqwklqh hw do1 +5333, uhsruw wkdw lq d sroo wdnhq lq Mdqxdu| 4<<; dqg fryhulqj ryhu 533 �qdqfldo dqg

hfrqrplf iruhfdvwhuv/ doo wkh frxqwulhv wkdw zrxog dgrsw wkh hxur lq Mdqxdu| 4<<< uhfhlyhg d plqlpxp ri

<7( srvlwlyh uhvsrqvhv dqg lq prvw fdvhv wkh uhvsrqvhv zhuh 433( srvlwlyh1

71 Wkh Zklwh Sdshu sursrvlqj wkh frpsohwlrq ri wkh vlqjoh pdunhw lq Hxursh zdv dgrswhg lq 4<;8 dqg

wkh phdvxuhv fuhdwlqj wkh vlqjoh pdunhw zhuh lq sodfh e| 4<<51

81 Ohzlv +4<<<, surylghv dq h{whqvlyh uhfhqw vxuyh| ri wkh krph eldv olwhudwxuh1

91 Wkh yduldeohv duh = Wrelq*v T/ wkh errn ydoxh ri wrwdo dvvhwv/ wkh errn ydoxh ri �{hg wdqjleoh dvvhwv/

dqg hduqlqjv ehiruh lqwhuhvw/ wd{hv/ ghsuhfldwlrq/ dqg dpruwl}dwlrq +HELWGD,1

:1 Lq wkh dxwxpq ri 4<<5 d zdyh ri vshfxodwlyh dwwdfnv klw wkh Hxurshdq h{fkdqjh udwh phfkdqlvp +HUP,

dqg lwv shulskhu|1 Ehiruh wkh hqg ri wkh |hdu/ �yh frxqwulhv +Ilqodqg/ Lwdo|/ Qruzd|/ Vzhghq/ dqg wkh X1N1,

kdg  rdwhg wkhlu fxuuhqflhv1 Ghvslwh dwwhpswv e| d qxpehu ri frxqwulhv wr uhpdlq lq wkh HUP zlwk wkh

dvvlvwdqfh ri ghydoxdwlrqv +Luhodqg/ Sruwxjdo/ dqg Vsdlq,/ wkh v|vwhp zdv xqvdoydjhdeoh1

;1 Wkh wh{w ri wkh Wuhdw| lv dydlodeoh dw kwws=22hxursd1hx1lqw2hq2uhfrug2pw2wrs1kwpo

<1 Gdwd rq frusrudwh wd{ udwhv lq Hxursh duh iurp NSPJ Frusrudwh Wd{ Udwh Vxuyh|/ 4<<8�53341

431 Dowkrxjk qrw uhsruwhg khuh/ zh dovr uhjuhvv Wrelq*v T rq wkh ydoxhv ri wkh pdfur yduldeohv wkhp0

vhoyhv/ zlwkrxw dgmxvwlqj iru frqyhujhqfh1 Wkh orqj0whup lqwhuhvw udwh glvsod|v dq qhjdwlyh dqg vljql�fdqw

frh!flhqw1 Wkh jryhuqphqw exgjhw gh�flw kdv d qhjdwlyh vljq/ dqg lw lv vljql�fdqw dw wkh 43( ohyho1

441 Lq 4<<</ 716;( ri wkh HPX pdunhw fdslwdol}dwlrq zdv dftxluhg e| Hxurshdq/ qrq0HPX dftxluruv1 Wklv

lv fdxvhg e| wkh dftxlvlwlrq ri Jhupdq Pdqqhvpdqq DJ e| X1N1 Yrgdirqh DluWrxfk SOF lq Qryhpehu

4<<<1 Wkh ydoxh ri wklv dftxlvlwlrq zdv '535 ploolrq1

451 Ilqodqg zhqw wr d ghsuhvvlrq lq wkh hduo| qlqhwlhv dv d frqvhtxhqfh ri wkh froodsvh ri lwv pdmru wudglqj

sduwhu/ wkh Vrylhw Xqlrq/ dqg wkh vkdus ulvh lq Hxurshdq lqwhuhvw udwhv1 Ilqodqg*v uhdo JGS gursshg e|
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derxw 47( iurp lwv shdn lq 4<<3 wr 4<<61 E| 4<<7 xqhpsor|phqw kdg uhdfkhg qhduo| 53(/ xs iurp 6(

irxu |hduv hduolhu1 Vhh Krqndsrkmd dqg Nrvnhod +4<<<,1

461 Vhh Ednhu dqg Zxujohu +5335, iru ghwdlohg uhihuhqfhv1

471 Wklv vshfl�fdwlrq lv vlplodu wr uhjuhvvlqj Wrelq*v T rq wkh fkdqjh lq wkh h{fkdqjh udwh hxur0groodu/

exw lw doorzv iru pruh zlwklq0frxqwu| yduldwlrq1

481 Li wkhuh duh ihzhu wkdq 4; revhuydwlrqv dydlodeoh shu �up/ zh h{foxgh lw iurp wkh hvwlpdwlrq1
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7DEOH�����(XUR�H[FKDQJH�UDWH�H[SRVXUH�
The euro exchange rate exposure is measured as the exchange rate beta from a two-factor model of stock returns in 
which changes in the (synthetic) euro exchange rate and the domestic stock market return are the two factors. The 
estimations of exchange rate betas are performed using monthly data over the time period January 1992 to 
December 1994. All data is from DataStream. The % Significant is based on significance at the 5%-level using one-
sided t-tests of the exchange rate betas. 
 

Positive Exchange Rate Beta Negative Exchange Rate Beta 

Country N 

Median 
Exchange 
Rate Beta % Firms % Significant % Firms % Significant 

(08�FRXQWULHV��       
Germany 370 0.09 55.4 10.2 43.0 10.9 
Belgium 27 -0.02 40.7 9.1 57.7 0.0 
Spain 39 -0.24 43.6 17.6 50.0 13.6 
Finland 34 -0.21 41.2 21.4 63.6 15.0 
France 148 0.20 55.4 11.0 37.9 9.1 
Ireland 9 -0.21 33.3 0.0 66.7 0.0 
Italy 41 -0.34 36.6 6.7 63.4 30.8 
Netherlands 60 0.90 78.3 23.4 21.7 0.0 
Austria 38 -0.31 31.6 8.3 68.4 19.3 
Portugal 37 0.54 75.7 14.3 24.3 0.0 

Total 803 0.09 54.0 11.9 46.0 11.8 

1RQ�(08�FRXQWULHV��       
Denmark 33 -0.05 48.5 37.5 51.5 0.0 
Norway 42 0.03 52.4 18.2 47.6 15.0 
Sweden 61 -0.48 34.4 28.6 65.6 22.5 
Switzerland 63 0.05 50.8  9.4 49.2 9.7 
UK 771 -0.50 24.0 5.4 76.0 21.2 

Total 970 -0.41 28.5 10.5 71.5 20.0 

�



7DEOH����0HGLDQ�7RELQ¶V�4������������
The table displays median Tobin’s Q over the time-period 1995-2000 for all firms from the EMU-countries (except 
Luxembourg and Greece) and five Non-EMU countries (Denmark, Norway, Sweden, Switzerland, and UK) with 
data available in DataStream for at least the time period 1995-1998. The Tobin’s Q is defined as the sum of the 
market value of common equity and the book value of total non-equity liabilities divided by the book value of total 
assets. The Wilcoxon rank-sum test in Panel A tests if the median Tobin’s Q for EMU-countries is equal to the 
median Tobin’s Q for Non-EMU countries for each year. All data is collected from DataStream   
 
Panel A: EMU vs. Non-EMU countries 
 Median Tobin’s Q 

 1995 1996 1997 1998 1999 2000 

EMU-countries  1.15 1.18 1.27 1.26 1.23 1.21 
Number of firms 884 884 884 884 853 786 
       

Non-EMU-countries  1.36 1.39 1.37 1.19 1.27 1.21 
Number of firms 1,104 1,104 1,104 1,104 972 801 

Wilcoxon rank-sum test  
(p-value) 

7.59 
(<0.001) 

7.99 
(<0.001) 

3.62 
(<0.001) 

3.52 
(<0.001) 

0.60 
(0.552) 

0.36 
(0.717) 

�
Panel B: Individual countries 
 Median Tobin’s Q 

 1995 1996 1997 1998 1999 2000 

(08�FRXQWULHV��       

Germany 1.27 1.22 1.30 1.30 1.26 1.25 
Number of firms 396 396 396 396 380 334 

Belgium 1.13 1.29 1.40 1.41 1.44 1.27 
Number of firms 30 30 30 30 30 29 

Spain: 1.14 1.16 1.36 1.53 1.42 1.30 
Number of firms 40 40 40 40 39 39 

Finland: 0.94 1.02 1.15 1.01 1.04 1.04 
Number of firms 52 52 52 52 52 52 

France: 1.10 1.15 1.18 1.21 1.21 1.19 
Number of firms 164 164 164 164 156 152 

Ireland: 1.17 1.33 1.51 1.28 1.23 1.28 
Number of firms 9 9 9 9 9 9 

Italy: 0.98 0.96 1.09 1.15 1.15 1.18 
Number of firms 41 41 41 41 40 40 

Netherlands: 1.39 1.56 1.78 1.53 1.42 1.44 
Number of firms 66 66 66 66 66 60 

Austria: 1.10 1.16 1.13 1.15 1.08 1.05 
Number of firms 46 46 46 46 45 45 

Portugal: 1.00 1.01 1.11 1.09 0.99 1.05 
Number of firms 40 40 40 40 36 26 

1RQ�(08�FRXQWULHV��       
Denmark: 1.16 1.43 1.38 1.09 1.14 1.15 

Number of firms 35 35 35 35 35 34 
Norway: 1.22 1.34 1.59 1.12 1.09 1.10 
Number of firms 48 48 48 48 48 47 

Sweden: 1.15 1.19 1.38 1.32 1.20 1.23 
Number of firms 77 77 77 77 75 65 

Switzerland 1.01 1.04 1.10 1.14 1.17 1.23 
Number of firms 67 67 67 67 67 66 

UK 1.45 1.45 1.38 1.21 1.34 1.22 
Number of firms 877 877 877 877 747 589 



7DEOH����7KH�LQWURGXFWLRQ�RI�WKH�HXUR�DQG�ILUP�YDOXH��)L[HG�ILUP�HIIHFWV�UHJUHVVLRQ�DQDO\VLV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five Non-EMU countries 
(Denmark, Norway, Sweden, Switzerland, and UK) with data available in DataStream for at least the time period 1995-1998.  The dependent variable is the log 
of the Tobin’s Q, defined as the sum of the book value of non-equity liabilities and the market value of common equity divided by the book value of total assets. 
The post-euro time period is defined as years 1998-2000. The EMU-countries classified as weak (i.e., countries with a recent currency crisis) are: Finland, Italy, 
Ireland, Portugal and Spain.  A firm is classified as large if its book value of total assets in 1995 is above the median book value of total assets among sample 
firms from the same country and year; otherwise it is classified as a small firm.  T-statistics based on robust standard errors adjusted for firm dependence within 
country-years are reported within parentheses. *, **, and ***, denotes significance at the 10%, 5%, and 1%-levels, respectively.   
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2)  (3) (4)  (5) (6) 

EMU-country x post-euro time period 0.058* 
(1.75) 

  0.079*** 
(2.74) 

  0.039 
(0.95) 

 

Strong EMU-country x post-euro time period  0.034 
(0.96) 

  0.061** 
(2.02) 

  0.009 
(0.20) 

Weak EMU-country x post-euro time period  0.133*** 
(3.59) 

  0.138*** 
(3.96) 

  0.132*** 
(2.79) 

Log of sales (in euro) -0.101*** 
(-6.35) 

-0.103*** 
(-6.53) 

 -0.075*** 
(-6.07) 

-0.077*** 
(-6.20) 

 -0.120*** 
(-5.91) 

-0.122*** 
(-6.09) 

EBITDA/ total assets 0.470*** 
(5.22) 

0.470*** 
(5.21) 

 0.729*** 
(6.22) 

0.731*** 
(6.23) 

 0.362*** 
(3.69) 

0.360*** 
(3.67) 

Fixed tangible assets / total assets -0.018 
(-0.21) 

-0.017 
(-0.19) 

 0.231* 
(1.92) 

0.232* 
(1.92) 

 -0.194** 
(-2.24) 

-0.192** 
(-2.21) 

Current year real GDP growth  3.673*** 
(3.02) 

4.139*** 
(3.34) 

 3.404*** 
(3.23) 

3.738*** 
(3.52) 

 3.807*** 
(2.58) 

4.427*** 
(2.93) 

Current year domestic stock market returns 0.079** 
(2.51) 

0.064* 
(1.83) 

 0.047 
(1.41) 

0.035 
(0.91) 

 0.111*** 
(2.92) 

0.093** 
(2.42) 

Year dummies Yes Yes  Yes Yes  Yes Yes 

Adjusted R2 0.735 0,736  0.765 0.766  0.716 0.717 

Number of firm-year observations 10,332 10,332  5,124 5,124  5,208 5,208 
 



7DEOH����7KH�LQWURGXFWLRQ�RI�WKH�HXUR��H[FKDQJH�UDWH�H[SRVXUH��DQG�ILUP�YDOXH��)L[HG�ILUP�HIIHFWV�UHJUHVVLRQ�DQDO\VLV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five Non-EMU countries 
(Denmark, Norway, Sweden, Switzerland, and UK) with data available in DataStream for at least the time period 1995-1998.  The dependent variable is the log 
of the Tobin’s Q, defined as the sum of the book value of non-equity liabilities and the market value of common equity divided by the book value of total assets. 
The post-euro time period is defined as years 1998-2000. The EMU-countries classified as weak (i.e., countries with a recent currency crisis) are: Finland, Italy, 
Ireland, Portugal and Spain.  The euro exchange rate exposure is measured as the exchange rate beta from a two-factor model of stock returns in which changes 
in the (synthetic) euro exchange rate and the domestic stock market return are the two factors. The estimations of exchange rate betas are performed using 
monthly data over the time period January 1992 to December 1994. A firm is classified as having significant positive or negative euro exchange rate exposure if 
the exchange rate beta is significant at the 5%-level according to a one-sided t-test. A firm is classified as large if its book value of total assets in 1995 is above 
the median book value of total assets among sample firms from the same country and year; otherwise it is classified as a small firm. Control variables (log of 
sales, EBITDA/ total assets, fixed tangible assets / total assets, current year real GDP growth, and current year domestic stock market return) and time dummies 
are included but not reported. T-statistics based on robust standard errors adjusted for firm dependence within country-years are reported within parentheses. *, 
**, and ***, denotes significance at the 10%, 5%, and 1%-levels, respectively.  
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 

EMU-country x  
post-euro time period 

0.054 
(1.60) 

0.054 
(1.61) 

   0.078*** 
(2.71) 

0.078*** 
(2.721) 

   0.034 
(0.79) 

0.034 
(0.79) 

  

Strong EMU-country x 
 post-euro time period 

  0.031 
(0.85) 

0.031** 
(0.87) 

   0.063** 
(2.06) 

0.063** 
(2.07) 

   0.002 
(0.04) 

0.002 
(0.06) 

Weak EMU-country x 
post-euro time period 

  0.130*** 
(3.57) 

0.129*** 
(3.55) 

   0.131*** 
(3.74) 

0.130*** 
(3.74) 

   0.141*** 
(3.04) 

0.138*** 
(2.98) 

EMU-country x 
post-euro time period x 
significant euro exposure  

0.053*** 
(3.51) 

 0.048** 
(3.20) 

  0.053* 
(1.93) 

 0.051* 
(1.83) 

  0.046 
(1.59) 

 0.038 
(1.38) 

 

EMU-country x 
post-euro time period x  
significant positive euro exposure  

 0.013 
(0.63) 

 0.013 
(0.65) 

  0.031 
(1.25) 

 0.030 
(1.21) 

  -0.033 
(-0.73) 

 -0.028 
(-0.52) 

EMU-country x  
post-euro time period x 
significant negative euro exposure 

 0.105*** 
(4.16) 

 0.094*** 
(3.85) 

  0.101** 
(1.96) 

 0.095* 
(1.84) 

  0.107*** 
(3.04) 

 0.089*** 
(2.78) 

 
Control variables Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 

Adjusted R2 0.741 0.740 0.741 0.741  0.772 0.772 0.772 0.772  0.720 0.720 0.721 0.721 

Number of firm-year observations 9,241 9,241 9,241 9,241  4,720 4,720 4,720 4,720  4,521 4,521 4,521 4,521 

 



7DEOH� ��� 7KH� LQWURGXFWLRQ� RI� WKH� HXUR�� FRQYHUJHQFH� FULWHULD�� FRUSRUDWH� WD[HV�� DQG� ILUP� YDOXH�� )L[HG� ILUP�HIIHFWV� UHJUHVVLRQ�
DQDO\VLV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five Non-EMU countries 
(Denmark, Norway, Sweden, Switzerland, and UK) with data available in DataStream for at least the time period 1995-1998.  The dependent variable is the log 
of the Tobin’s Q, defined as the sum of the book value of non-equity liabilities and the market value of common equity divided by the book value of total assets. 
The post-euro time period is defined as years 1998-2000. The EMU-countries classified as weak (i.e., countries with a recent currency crisis) are: Finland, Italy, 
Ireland, Portugal and Spain.  A firm is classified as large if its book value of total assets in 1995 is above the median book value of total assets among sample 
firms from the same country and year; otherwise it is classified as a small firm.  Control variables (log of sales, EBITDA/ total assets, fixed tangible assets / total 
assets, current year real GDP growth, and current year domestic stock market return) and time dummies are included but not reported. T-statistics based on robust 
standard errors adjusted for firm dependence within country-years are reported within parentheses. *, **, and ***, denotes significance at the 10%, 5%, and 1%-
levels, respectively.   
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2)  (3) (4)  (5) (6) 

EMU-country x post-euro time period 0.048 
(1.49) 

  0.073** 
(2.53) 

  0.026 
(0.64) 

 

Strong EMU-country x post-euro time period  0.029 
(0.81)  

 0.056* 
(1.85)   

0.002 
(0.04) 

Weak EMU-country x post-euro time period 
 

0.120*** 
(3.55)   

0.134*** 
(4.26)   

0.110** 
(2.52) 

Indicator for decrease in corporate taxes in post-euro 
time period 

0.016 
(0.52) 

0.035 
(1.13)  

0.031 
(1.14) 

0.048* 
(1.86)  

0.005 
(0.12) 

0.026 
(0.64) 

&RQYHUJHQFH�YDULDEOHV��         
Government deficit  -0.074 

(-0.05) 
-0.128 
(-0.09)  

-0.808 
(-0.64) 

-0.854 
(-0.66)  

0.608 
(0.37) 

0.542 
(0.32) 

Government debt / GDP  -0.175 
(-0.60) 

-0.146 
(-0.52)  

-0.411 
(-1.32) 

-0.396 
(-1.31)  

0.087 
(0.26) 

0.135 
(0.41) 

Inflation -2.877 
(-0.80) 

-2.245 
(-0.65)  

-1.287 
(-0.43) 

-0.792 
(-0.28)  

-4.748 
(-1.07) 

-3.938 
(-0.93) 

Long-tern interest rate  -3.320 
(-1.12) 

-3.085 
(-1.19)  

-3.367 
(-1.31) 

-3.140 
(-1.40)  

-3.329 
(-0.92) 

-3.087 
(-0.95) 

Control variables Yes Yes  Yes Yes  Yes Yes 
Year dummies Yes Yes  Yes Yes  Yes Yes 

Adjusted R2 0.736 0,737  0.766 0.767  0.718 0.719 

Number of firm-year observations 10,332 10,332  5,124 5,124  5,208 5,208 

 



7DEOH����7DNHRYHU�DFWLYLW\������������
The table shows the Number and euro Value of Consummated Acquisitions of Domestic Firms, relative to the Number of Listed firms, and Total Market 
Capitalization in euros, respectively, by geographical region and year. The value of consummated acquisitions (¼��HTXDOV�WKH�WRWDO�YDOXH�RI�FRQVLGHUDWLRQ�SDLG�E\�
the acquirer, excluding fees and expenses. The euro value includes the amount paid for all common stock, common stock equivalents, preferred stock, debt, 
options, assets, warrants, and stake purchases made within six months of the announcement date of the transaction. Liabilities assumed are included in the value 
if they are publicly disclosed. Preferred stock is included only if it is being acquired as part of a 100% acquisition. If a portion of the consideration paid by the 
acquirer is common stock, the stock is valued by using the closing price on the last full trading day before the announcement of the terms of the stock swap. If the 
exchange ratio of shares offered changes, the stock is valued based on its closing price on the last full trading date before the date of the exchange ratio change. 
For public target 100% acquisitions, the number of shares at date of announcement is used. Data on the number of listed firms and the market capitalization in 
each country is obtained from the International Finance Corporation manuals. The sample includes all the acquisitions of public companies available in Securities 
Data Corporation, from January 1, 1995, through December 31, 2000, for the countries considered in Bris and Cabolis (2002). Only completed transactions are 
considered, and we exclude from the initial sample LBO deals, as well as spin-offs, recapitalizations, self-tender and exchange offers, repurchases, minority stake 
purchases, acquisitions of remaining interest, and privatizations.  
�

 Number of Acquisitions / Number of Listed Companies 

 EMU Targets by  Non-EMU Targets by  Rest of the World Targets by 

Year All 
Non-EMU 
Acquirers 

Rest of world 
Acquirer  All EMU Acquirers 

Rest of World 
Acquirer  All 

EMU 
Acquirers 

Non-EMU 
Acquirers 

1995 6.06% 3.57% 2.50%  4.66% 0.87% 3.79%  0.89% 0.19% 0.70% 
1996 6.77% 3.78% 2.99%  5.30% 1.12% 4.18%  0.74% 0.17% 0.57% 
1997 8.87% 4.85% 4.01%  7.92% 1.40% 6.51%  1.00% 0.28% 0.72% 
1998 9.16% 4.37% 4.79%  8.48% 1.88% 6.60%  1.10% 0.39% 0.71% 
1999 6.48% 3.67% 2.81%  9.09% 2.75% 6.35%  1.33% 0.52% 0.81% 
2000 6.64% 4.40% 2.24%  10.10% 4.23% 5.87%  1.55% 0.69% 0.86% 

            

 ¼�9DOXH�RI�$FTXLVLWLRQV���0DUNHW�&DSLWDOL]DWLRQ 

 EMU Targets by  Non-EMU Targets by  Rest of the World Targets by 

Year All 
Non-EMU 
Acquirers 

Rest of world 
Acquirer  All EMU Acquirers 

Rest of World 
Acquirer  All 

EMU 
Acquirers 

Non-EMU 
Acquirers 

1995 0.77% 0.28% 0.49%  1.38% 0.36% 1.02%  0.17% 0.10% 0.08% 
1996 0.94% 0.70% 0.24%  0.53% 0.14% 0.39%  0.31% 0.16% 0.14% 
1997 0.76% 0.44% 0.32%  1.49% 0.32% 1.16%  0.30% 0.09% 0.21% 
1998 0.51% 0.22% 0.28%  1.51% 0.65% 0.86%  1.28% 0.44% 0.84% 
1999 4.80% 4.38% 0.43%  2.78% 1.46% 1.31%  0.81% 0.47% 0.34% 
2000 1.17% 0.73% 0.44%  2.93% 2.16% 0.77%  1.38% 0.88% 0.50% 



 
7DEOH����7KH�LQWURGXFWLRQ�RI�WKH�HXUR��FURVV�ERUGHU�WDNHRYHU�DFWLYLW\��DQG�ILUP�YDOXH��)L[HG�ILUP�HIIHFWV�UHJUHVVLRQ�DQDO\VLV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five Non-EMU countries 
(Denmark, Norway, Sweden, Switzerland, and UK) with data available in DataStream for at least the time period 1995-1998.  The dependent variable is the log 
of the Tobin’s Q, defined as the sum of the book value of non-equity liabilities and the market value of common equity divided by the book value of total assets. 
The post-euro time period is defined as years 1998-2000. The EMU-countries classified as weak (i.e., countries with a recent currency crisis) are: Finland, Italy, 
Ireland, Portugal and Spain A firm is classified as large if its book value of total assets in 1995 is above the median book value of total assets among sample 
firms from the same country and year; otherwise it is classified as a small firm.  Control variables (log of sales, EBITDA/ total assets, fixed tangible assets / total 
assets, current year real GDP growth, and current year domestic stock market return) and time dummies are included but not reported. T-statistics based on robust 
standard errors adjusted for firm dependence within country-years are reported within parentheses. *, **, and ***, denotes significance at the 10%, 5%, and 1%-
levels, respectively.   
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2)  (3) (4)  (5) (6) 

EMU-country x post-euro time period 0.063* 
(1.90) 

  0.084*** 
(2.96) 

  0.044 
(1.06) 

 

Strong EMU-country x post-euro time period  0.039 
(1.12)  

 0.065** 
(2.23)   

0.014 
(0.32) 

Weak EMU-country x post-euro time period 
 

0.145*** 
(3.63)   

0.150*** 
(4.21)   

0.145*** 
(2.82) 

Cross-border takeover activity  
(=Domestic targets/ Number of firms in domestic market) 

0.261 
(1.12) 

0.355 
(1.51)  

0.241 
(1.37) 

0.319* 
(1.70)  

0.279 
(0.84) 

0.390 
(1.19) 

Control variables Yes Yes  Yes Yes  Yes Yes 
Year dummies Yes Yes  Yes Yes  Yes Yes 

Adjusted R2 0.735 0,736  0.766 0.766  0.717 0.718 

Number of firm-year observations 10,332 10,332  5,124 5,124  5,208 5,208 

 



7DEOH����0HGLDQ�FRUSRUDWH�LQYHVWPHQW�������������
The table displays median corporate investment over the time-period 1995-2000 for all firms from the EMU-
countries (except Luxembourg and Greece) and five Non-EMU countries (Denmark, Norway, Sweden, Switzerland, 
and UK) with data available in DataStream for at least the time period 1995-1998. Corporate investment is defined 
as the change in total assets between year W-1 and year W divided by total assets year W����The Wilcoxon rank-sum test 
in Panel A tests if the median corporate investment for EMU-countries is equal to the median corporate investment 
for Non-EMU countries for each year. All data is collected from DataStream.  
 
Panel A: EMU vs. Non-EMU countries 
 Median corporate investment 

 1995 1996 1997 1998 1999 2000 

EMU-countries    3.7%  3.4%  3.9%  6.2%  4.7%  7.6% 
Number of firms 757 757 757 757 719 662 

       
Non-EMU-countries   9.0%  8.3%  5.6%  7.3%  6.2%  7.6% 

Number of firms 938 938 938 938 810 668 

Wilcoxon rank-sum test  
(p-value) 

7.37 
(<0.001) 

8.47 
(<0.001) 

3.72 
(<0.001) 

1.67 
(0.095) 

0.72 
(0.469) 

0.41 
(0.685) 

�
Panel B: Individual countries 
 Median corporate investment 

 1995 1996 1997 1998 1999 2000 

(08�FRXQWULHV��       
Germany 3.5% 2.9% 2.3% 3.2% 3.4% 3.8% 

Number of firms 360 360 360 360 337 296 
Belgium 2.3% 3.2% 6.6% 11.3% 6.1% 13.2% 

Number of firms 28 28 28 28 28 27 
Spain: 4.2% 3.7% 11.7% 10.6% 7.0% 18.9% 

Number of firms 40 40 40 40 39 39 
Finland: 0.7% 2.8% 4.6% 10.0% 3.6% 8.5% 

Number of firms 25 25 25 25 25 25 
France: 3.7% 3.0% 3.9% 6.4% 4.5% 10.6% 

Number of firms 144 144 144 144 136 133 
Ireland: 7.0% 4.4% 10.6% 29.2% 5.6% 11.3% 

Number of firms 9 9 9 9 9 9 
Italy: 3.3% 3.1% -0.9% 7.8% 3.4% 5.1% 

Number of firms 33 33 33 33 32 32 
Netherlands: 5.8% 6.7% 11.6% 12.5% 9.5% 16.6% 

Number of firms 59 59 59 59 59 55 
Austria: 5.5% 3.5% 0.4% 2.5% 4.3% 6.6% 

Number of firms 25 25 25 25 24 24 
Portugal: 0.7% 2.0% 3.7% 4.8% 14.7% 6.0% 

Number of firms 34 34 34 34 30 22 

1RQ�(08�FRXQWULHV��       
Denmark: 5.1% 4.0% 8.5% 5.9% 6.2% 7.8% 

Number of firms 26 26 26 26 26 25 
Norway: 4.1% 12.0% 14.0% 21.1% 13.9% 5.7% 

Number of firms 43 43 43 43 43 42 
Sweden: 9.9% 5.9% 4.6% 13.7% 10.5% 6.7% 

Number of firms 64 64 64 64 62 54 
Switzerland 2.9% -0.9% 8.9% 2.1% 4.1% 4.7% 
Number of firms 56 56 56 56 56 56 

UK 10.0% 9.6% 4.9% 7.2% 5.4% 8.2% 
Number of firms 749 749 749 749 623 491 



7DEOH����7KH�LQWURGXFWLRQ�RI�WKH�HXUR�DQG�FRUSRUDWH�LQYHVWPHQW��)L[HG�ILUP�HIIHFWV�UHJUHVVLRQ�DQDO\VLV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five Non-EMU countries 
(Denmark, Norway, Sweden, Switzerland, and UK) with data available in Datastream for at least the time period 1995-1998. The dependent variable is corporate 
investment, defined as the change in he book value total assets between year W-1 and year W divided by the book value of total assets year W-1. To control for 
outliers, the dependent variable is winsorized at the 5th and 95th percentiles.  The post-euro time period is defined as years 1998-2000. The weak EMU-countries 
(i.e., countries with a recent currency crisis) are: Finland, Italy, Ireland, Portugal and Spain.  A firm is classified as large if its book value of total assets in 1995 is 
above the median book value of total assets among sample firms from the same country and year; otherwise it is classified as a small firm. T-statistics based on 
robust standard errors adjusted for firm dependence within country-years are reported within parentheses. *, **, and ***, denotes significance at the 10%, 5%, 
and 1%-levels, respectively.   
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2)  (3) (4)  (5) (6) 

EMU-country x post-euro time period 0.033*** 
(3.48) 

  0.042*** 
(3.56) 

  0.022** 
(2.40) 

 

Strong EMU-country x post-euro time period 
 

0.030*** 
(3.12)   

0.038*** 
(3.19)  

 0.019** 
(2.06) 

Weak EMU-country x post euro time period 
 

0.051*** 
(2.80)   

0.063*** 
(2.87)  

 0.037* 
(1.90) 

Lagged Tobin’s Q 0.077*** 
(13.68) 

0.077*** 
(13.70)  

0.089*** 
(7.60) 

0.089*** 
(7.62)  

0.072*** 
(12.93) 

0.072** 
(12.92) 

Lagged EBITDA/ total assets 0.220*** 
(6.28) 

0.220*** 
(6.24)  

0.348*** 
(8.43) 

0.348*** 
(8.42)  

0.151*** 
(3.65) 

0.151*** 
(3.63) 

Lagged real GDP growth  0.444 
(1.11) 

0.388 
(0.98)  

-0.053 
(-0.10) 

-0.127 
(-0.25)  

0.905** 
(2.35) 

0.905** 
(2.10) 

Year dummies Yes Yes  Yes Yes  Yes Yes 

Adjusted R2 0.242 0.243  0.238 0.238  0.249 0.249 

Number of firm-year observations 9,621 9,621  5,088 5,088  4,533 4,533 

 



7DEOH������7KH�LQWURGXFWLRQ�RI�WKH�HXUR��H[FKDQJH�UDWH�H[SRVXUH��DQG�FRUSRUDWH�LQYHVWPHQW��)L[HG�ILUP�HIIHFWV�UHJUHVVLRQ�
DQDO\VLV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five Non-EMU countries 
(Denmark, Norway, Sweden, Switzerland, and UK) with data available in DataStream for at least the time period 1995-1998. The dependent variable is corporate 
investment, defined as the change in total assets between year W-1 and year W divided by total assets year W��. To control for outliers, the dependent variable is 
winsorized at the 5th and 95th percentiles. The post-euro time period is defined as years 1998-2000. The weak EMU-countries (i.e., countries with a recent 
currency crisis) are: Finland, Italy, Ireland, Portugal and Spain. The euro exchange rate exposure is measured as the exchange rate beta from a two-factor model 
of stock returns in which changes in the (synthetic) euro exchange rate and the domestic stock market return are the two factors. The estimations of exchange rate 
betas are performed using monthly data over the time period January 1992 to December 1994. A firm is classified as having significant positive or negative euro 
exchange rate exposure if the exchange rate beta is significant at the 5%-level according to a one-sided t-test. A firm is classified as large if its book value of total 
assets in 1995 is above the median book value of total assets among sample firms from the same country and year; otherwise it is classified as a small firm. 
Control variables (lagged Tobin’s Q, lagged EBITDA/total assets, and lagged real GDP) and time dummies are included but not reported. T-statistics based on 
robust standard errors adjusted for firm dependence within country-years are reported within parentheses.  *, **, and ***, denotes significance at the 10%, 5%, 
and 1%-levels, respectively.  
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 

EMU-country x 
post-euro time period 

0.037*** 
(3.86) 

0.037*** 
(3.87) 

   0.041*** 
(3.45) 

0.041*** 
(3.45) 

   0.030*** 
(3.22) 

0.030*** 
(3.23) 

  

Strong EMU-country x 
post-euro time period 

  0.034*** 
(3.55) 

0.034*** 
(3.55) 

   0.037*** 
(3.13) 

0.037*** 
(3.13) 

   0.028*** 
(2.94) 

0.028*** 
(2.94) 

Weak EMU-country x 
 post euro time period 

  0.052*** 
(2.81) 

0.053*** 
(2.84) 

   0.061*** 
(2.70) 

0.061*** 
(2.70) 

   0.041** 
(2.08) 

0.042** 
(2.11) 

EMU-country x 
post-euro time period x  
significant euro exposure  

0.002 
(0.16) 

 0.001 
(0.08) 

  0.030* 
(1.75) 

 0.027 
(1.60) 

  -0.034 
(-1.30) 

 -0.035 
(-1.31) 

 

EMU-country x 
post-euro time period x 
significant positive euro exposure  

 0.018 
(0.93) 

 0.017 
(0.91) 

  0.036 
(1.45) 

 0.035 
(1.40) 

  -0.016 
(-0.72) 

 -0.016 
(-0.48) 

EMU-country x 
post-euro time period x  
significant negative euro exposure  

 -0.020 
(0.96) 

 -0.022 
(-1.08) 

  0.017 
(0.72) 

 0.013 
(0.52) 

  -0.051 
(-1.42) 

 -0.052 
(-1.45) 

Control variables Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 

Adjusted R2 0.240 0.240 0.240 0.240  0.238 0.237 0.238 0.238  0.246 0.246 0.246 0.246 

Number of firm-year observations 9,317 9,317 9,317 9,317  4,981 4,981 4,981 4,981  4,336 4,336 4,336 4,336 



7DEOH�����0HGLDQ�QHW�GHEW�DQG�HTXLW\�LVVXHV�������������
The table displays the median net debt and equity issues over the time-period 1995-2000 for all firms from the 
EMU-countries (except Luxembourg and Greece) and five Non-EMU countries (Denmark, Norway, Sweden, 
Switzerland, and UK) with data available in DataStream for at least the time period 1995-1998. Net debt issues is 
defined as the change in the book value of non-equity liabilities between year W-1 and year W divided by the book 
value of total assets year W��� Net equity issues is defined as the change in book value of equity due to equity issues, 
stock repurchases and dividends to shareholders between year W-1 and year W divided by total assets year W�1. The 
Wilcoxon rank-sum tests in Panel A test if median net debt and equity issues for EMU-countries are equal to median 
net debt and equity issues for Non-EMU countries for each year.  All data is collected from DataStream   
 
Panel A: EMU vs. Non-EMU countries 
 Median net debt and equity issues  

 1995 1996 1997 1998 1999 2000 

(08�FRXQWULHV��       
Net debt issues 1.8% 1.9% 1.6% 3.4% 2.4% 5.4% 

Number of firms 757 757 757 757 719 662 
Net equity issues 0.00% -0.05% 0.01% 0.06% -0.08% 0.09% 

Number of firms 714 714 714 714 680 632 
       

1RQ�(08�FRXQWULHV��       

Net debt issues 4.4% 4.6% 2.4% 3.3% 2.8% 3.6% 
Number of firms 938 938 938 938 810 668 

Net equity issues 0.07% 0.06% 0.00% 0.00% 0.12% 0.26% 
Number of firms 934 934 934 934 807 665 

Wilcoxon rank-sum test of 
difference in change of debt 
(p-value) 

4.87 
(<0.001) 

5.27 
(<0.001) 

2.17 
(0.030) 

0.15 
(0.882) 

0.47 
(0.641) 

1.99 
(0.047) 

Wilcoxon rank-sum test of 
difference in net equity issues 
(p-value) 

0.94 
(0.347) 

6.01 
(<0.001) 

2.37 
(0.018) 

2.20 
(<0.028) 

5.16 
(<0.001) 

1.70 
(0.089) 

�



7DEOH�����FRQWLQXHG��
 
Panel B: Individual countries 
 Median net debt and equity issues 

 1995 1996 1997 1998 1999 2000 

(08�FRXQWULHV��       
Germany:   Net debt issues 2.4% 2.2% 1.2% 1.8% 1.7% 1.8% 

  Number of firms 360 360 360 360 337 296 
  Net equity issues 0.00% 0.00% 0.00% 0.00% -0.02% 0.00% 
  Number of firms 359 359 359 359 336 295 

Belgium:  Net debt issues -0.1% 1.8% 2.8% 5.9% 1.2% 6.8% 
  Number of firms 28 28 28 28 28 27 

  Net equity issues -0.25% -0.14% 1.0% 1.2% -0.12% 0.77% 
  Number of firms 28 28 28 28 28 27 

Spain: Net debt issues 1.6% 0.4% 4.3% 7.1% 6.1% 16.3% 
 Number of firms 40 40 40 40 39 39 

  Net equity issues -0.01% -0.07% 4.3% 0.02% -0.03% 0.00% 
  Number of firms 36 36 36 36 35 35 

Finland: Net debt issues -3.2% -0.2% -0.1% 5.0% 0.7% 4.0% 
 Number of firms 25 25 25 25 25 25 

  Net equity issues 2.3% -0.44% 0.07% 0.29% -0.11% 0.18% 
  Number of firms 25 25 25 25 25 25 

France: Net debt issues 1.3% 1.6% 1.2% 2.8% 2.0% 6.9% 
 Number of firms 144 144 144 144 136 133 

  Net equity issues 0.02% -0.01% 0.52% 0.35% -0.04% 0.45% 
  Number of firms 143 143 143 143 135 133 

Ireland: Net debt issues 4.6% 3.7% 10.6% 19.5% 10.2% 13.7% 
 Number of firms 9 9 9 9 9 9 

  Net equity issues 0.67% -0.29% 0.85% 2.7% -2.8% 2.9% 
  Number of firms 9 9 9 9 9 9 

Italy: Net debt issues 1.4% 1.2% -2.4% 5.5% 0.1% 2.7% 
 Number of firms 33 33 33 33 32 32 

  Net equity issues 1.4% -0.03% -0.24% 0.23% 0.00% 0.24% 
  Number of firms 32 32 32 32 31 31 

Netherlands: Net debt issues 3.7% 3.2% 7.9% 8.4% 5.3% 13.4% 
 Number of firms 59 59 59 59 59 55 

  Net equity issues -1.0% -1.2% -0.04% -0.25% -1.7% -0.02% 
  Number of firms 57 57 57 57 57 53 

Austria: Net debt issues 6.5% 1.6% -1.1% 1.8% 1.5% 6.4% 
 Number of firms 25 25 25 25 24 24 

  Net equity issues -0.18% -0.21% 0.00% 0.00% -0.12% 0.00% 
  Number of firms 25 25 25 25 24 24 

Portugal: Net debt issues 2.7% 1.7% 0.8% 6.6% 8.8% 8.8% 
 Number of firms 34 34 34 34 30 22 

  Net equity issues N/A N/A N/A N/A N/A N/A 
 Number of firms N/A N/A N/A N/A N/A N/A 

�



7DEOH�����FRQWLQXHG��
 
Panel B (continued)�
 Median net debt and equity  issues  

 1995 1996 1997 1998 1999 2000 

1RQ�(08�FRXQWULHV��       
Denmark: Net debt issues 2.0% 1.3% 4.2% 2.5% 4.7% 5.6% 
 Number of firms 26 26 26 26 26 25 

  Net equity issues -2.9% -2.2% -1.8% -1.8% -3.3% -3.2% 
  Number of firms 26 26 26 26 26 25 

Norway: Net debt issues 2.4% 3.6% 6.3% 10.3% 10.4% 1.0% 
 Number of firms 43 43 43 43 43 42 

  Net equity issues -1.5% -0.9% -1.5% -1.3% -0.4% 0.5% 
  Number of firms 42 42 42 42 42 41 

Sweden: Net debt issues 3.9% 0.1% -0.9% 6.7% 6.3% 3.2% 
 Change in equity 6.5% 6.6% 4.3% 5.9% 4.8% 3.5% 
 Number of firms 64 64 64 64 62 54 

  Net equity issues -0.6% -1.5% -2.0% -2.1% -1.6% -2.6% 
  Number of firms 63 63 63 63 61 53 

Switzerland Net debt issues 1.8% -1.5% 3.4% -0.5% 1.5% 1.0% 
 Number of firms 56 56 56 56 56 56 

  Net equity issues -2.7% -2.1% -0.9% -1.8% -2.2% -1.1% 
  Number of firms 56 56 56 56 56 56 

UK Net debt issues 5.3% 5.8% 2.1% 3.2% 2.5% 4.2% 
 Number of firms 749 749 749 749 623 491 

  Net equity issues -2.5% -2.5% -3.0% -2.9% -2.5% -1.9% 
  Number of firms 746 746 746 746 621 488 



7DEOH�����7KH�LQWURGXFWLRQ�RI�WKH�HXUR�DQG�GHEW�DQG�HTXLW\�LVVXHV��)L[HG�ILUP�HIIHFWV�UHJUHVVLRQ�DQDO\VLV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five Non-EMU countries 
(Denmark, Norway, Sweden, Switzerland, and UK) with data available in DataStream for at least the time period 1995-1998. In Panel A, the dependent variable 
is net debt issues, defined as the change in the book value of non-equity liabilities between year W-1 and year W divided by total assets year W�1. In Panel B, the 
dependent variable is net equity issues, defined as the change in book value of equity due to equity issues, stock repurchases and dividends to shareholders 
between year W-1 and year W divided by total assets year W�1. To control for outliers, both dependent variables are winsorized at the 5th and 95th percentiles. The 
post-euro time period is defined as years 1998-2000. The weak EMU-countries (i.e., countries with a recent currency crisis) are: Finland, Italy, Ireland, Portugal 
and Spain. A firm is classified as large if its book value of total assets in 1995 is above the median book value of total assets among sample firms from the same 
country and year; otherwise it is classified as a small firm.  T-statistics based on robust standard errors adjusted for firm dependence within country-years are 
reported within parentheses.  *, **, and ***, denotes significance at the 10%, 5%, and 1%-levels, respectively.   
 
Panel A: Net debt issues 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2)  (3) (4)  (5) (6) 

EMU-country x post-euro time period 0.028*** 
(3.03) 

  0.028** 
(2.48) 

  0.026*** 
(2.85) 

 

Strong EMU-country x post-euro time period  0.024*** 
(2.71) 

  0.025** 
(2.28) 

  0.022** 
(2.33) 

Weak EMU-country x post euro time period  0.052*** 
(3.31) 

  0.049** 
(2.37) 

  0.055*** 
(3.35) 

Lagged debt/ total assets -0.641*** 
(-9.35) 

-0.640*** 
(-9.35) 

 -0.712*** 
(-8.18) 

-0.710*** 
(-8.17) 

 -0.603*** 
(-8.98) 

-0.602*** 
(-8.98) 

Log of current sales 0.029*** 
(3.06) 

0.028*** 
(3.00) 

 0.047*** 
(3.62) 

0.046*** 
(3.53) 

 0.018* 
(1.83) 

0.018* 
(1.80) 

Lagged Tobin’s Q 0.041*** 
(11.72) 

0.041*** 
(11.77) 

 0.054*** 
(6.89) 

0.054*** 
(6.92) 

 0.036*** 
(10.47) 

0.036*** 
(10.50) 

Lagged EBITDA/ total assets 0.048 
(1.07) 

0.048 
(1.08) 

 0.109* 
(1.70) 

0.110* 
(1.73) 

 0.006 
(0.16) 

0.006 
(0.14) 

Lagged fixed tangible assets / total assets 0.038 
(0.99) 

0.037 
(0.97) 

 0.042 
(0.92) 

0.040 
(0.87) 

 0.025 
(0.54) 

0.025 
(0.54) 

Lagged  real GDP growth  0.374 
(1.29) 

0.303 
(1.06) 

 -0.244 
(-0.64) 

-0.318 
(-0.82) 

 0.975*** 
(3.14) 

0.914*** 
(3.07) 

Lagged domestic stock market return -0.027 
(-1.45) 

-0.033* 
(-1.79) 

 -0.028 
(-1.26) 

-0.034 
(-1.51) 

 -0.028 
(-1.24) 

-0.033 
(-1.51) 

Year dummies Yes Yes  Yes Yes  Yes Yes 

Adjusted R2 0.236 0.236  0.259 0.260  0.222 0.223 

Number of firm-year observations 8,739 8,739  4,607 4,607  4,132 4,132 



7DEOH�����FRQWLQXHG��
 
Panel B: Net equity issues  

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2)  (3) (4)  (5) (6) 

EMU-country x post-euro time period 0.001 
(0.50) 

  0.005 
(1.02) 

  -0.004 
(-1.01) 

 

Strong EMU-country x post-euro time period  0.001 
(0.41) 

  0.006 
(1.26) 

  -0.003 
(-0.82) 

Weak EMU-country x post euro time period 0.001 
(0.17) 

-0.008 
(-0.75) 

  -0.004 
(-0.32) 

  -0.013 
(-1.26) 

Lagged debt/ total assets 0.188*** 
(8.73) 

0.187*** 
(8.72) 

 0.203*** 
(5.68) 

0.202*** 
(5.66) 

 0.182*** 
(8.91) 

0.181*** 
(8.89) 

Log of current sales -0.007*** 
(-2.51) 

-0.007** 
(-2.46) 

 -0.013*** 
(-2.86) 

-0.012*** 
(-2.80) 

 -0.004 
(-1.54) 

-0.004 
(-1.50) 

Lagged Tobin’s Q 0.016*** 
(11.07) 

0.016*** 
(11.03) 

 0.017*** 
(4.99) 

0.017*** 
(4.98) 

 0.015*** 
(11.39) 

0.015*** 
(11.37) 

Lagged EBITDA/ total assets 0.018 
(0.80) 

0.018 
(0.80) 

 0.022 
(0.66) 

0.022 
(0.65) 

 0.015 
(0.80) 

0.015 
(0.81) 

Lagged Fixed tangible assets / total assets -0.016 
(-0.95) 

-0.016 
(-0.92) 

 -0.015 
(-0.74) 

-0.014 
(-0.68) 

 -0.015 
(-0.65) 

-0.014 
(-0.64) 

Lagged real GDP growth  -0.290** 
(-2.51) 

-0.272** 
(-2.26) 

 -0.208 
(-1.38) 

-0.180 
(-1.15) 

 -0.380*** 
(-2.99) 

-0.369*** 
(-2.85) 

Lagged domestic stock market return 0.004 
(0.62) 

0.006 
(0.82) 

 0.004 
(0.60) 

0.007 
(0.81) 

 0.002 
(0.24) 

0.004 
(0.40) 

Year dummies Yes Yes  Yes Yes  Yes Yes 

Adjusted R2 0.204 0.204  0.139 0.139  0.252 0.252 

Number of firm-year observations 8,534 8,534  4,497 4,497  4,037 4,037 

 



7DEOH�����0HGLDQ�OHYHUDJH�������������
The table displays median leverage over the time-period 1995-2000 for all firms from the EMU-countries (except 
Luxembourg and Greece) and five Non-EMU countries (Denmark, Norway, Sweden, Switzerland, and UK) with 
data available in DataStream for at least the time period 1995-1998. Leverage is defined as the book value of non-
equity liabilities divided by the book value of assets. All data is collected from DataStream   
 
Panel A: EMU vs. Non-EMU countries 
 Median leverage 

 1995 1996 1997 1998 1999 2000 

EMU-countries  66.6% 66.7% 65.8% 66.3% 66.3% 67.2% 
Number of firms 757 757 757 757 719 662 

       
Non-EMU-countries  55.6% 55.5% 55.0% 54.7% 56.5% 57.4% 

Number of firms 938 938 938 938 810 668 

Wilcoxon rank-sum test  
(p-value) 

11.49 
(<0.001) 

11.85 
(<0.001) 

11.41 
(<0.001) 

11.49 
(<0.001) 

9.55 
(<0.001) 

8.64 
(<0.001) 

�
Panel B: Individual countries 
 Median leverage 

 1995 1996 1997 1998 1999 2000 

(08�FRXQWULHV��       
Germany 70.4% 70.8% 70.8% 70.8% 70.2% 69.8% 

Number of firms 360 360 360 360 337 296 
Belgium 63.1% 62.9% 61.9% 61.6% 59.6% 65.3% 

Number of firms 28 28 28 28 28 27 
Spain: 63.1% 62.9% 61.9% 61.6% 59.6% 65.3% 

Number of firms 40 40 40 40 39 39 
Finland: 61.5% 62.0% 59.6% 58.8% 59.5% 61.3% 

Number of firms 25 25 25 25 25 25 
France: 63.0% 62.7% 60.9% 63.5% 63.9% 66.3% 

Number of firms 144 144 144 144 136 133 
Ireland: 56.2% 57.9% 58.6% 59.7% 70.3% 74.2% 

Number of firms 9 9 9 9 9 9 
Italy: 56.2% 57.9% 58.6% 59.7% 70.3% 74.2% 

Number of firms 33 33 33 33 32 32 
Netherlands: 66.7% 66.9% 67.9% 68.2% 67.2% 69.0% 

Number of firms 59 59 59 59 59 55 
Austria: 66.7% 71.0% 69.6% 70.8% 70.3% 67.8% 

Number of firms 25 25 25 25 24 24 
Portugal: 57.2% 56.2% 55.9% 56.5% 61.2% 64.3% 

Number of firms 34 34 34 34 30 22 

1RQ�(08�FRXQWULHV��       
Denmark: 57.4% 55.8% 57.5% 58.3% 59.4% 59.9% 

Number of firms 26 26 26 26 26 25 
Norway: 60.5% 58.0% 57.2% 56.2% 64.3% 61.0% 

Number of firms 43 43 43 43 43 42 
Sweden: 60.2% 56.4% 55.7% 56.8% 58.0% 58.8% 

Number of firms 64 64 64 64 62 54 
Switzerland 62.9% 62.7% 61.2% 61.7% 63.1% 60.7% 
Number of firms 56 56 56 56 56 56 

UK 53.7% 54.5% 53.8% 53.7% 54.9% 55.8% 
Number of firms 749 749 749 749 623 491 

�
 



7DEOH�����7KH�LQWURGXFWLRQ�RI�WKH�HXUR��H[FKDQJH�UDWH�H[SRVXUH��DQG�FKDQJHV�LQ�GHEW�DQG�HTXLW\��)L[HG�ILUP�HIIHFWV�UHJUHVVLRQ�
DQDO\VLV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five Non-EMU countries 
(Denmark, Norway, Sweden, Switzerland, and UK) with data available in DataStream for at least the time period 1995-1998. . In Panel A, the dependent variable 
is net debt issues, defined as the change in the book value of non-equity liabilities between year W-1 and year W divided by total assets year W�1. In Panel B, the 
dependent variable is net equity issues, defined as the change in book value of equity due to equity issues, stock repurchases and dividends to shareholders 
between year W-1 and year W divided by total assets year W�1. To control for outliers, both dependent variables are winsorized at the 5th and 95th percentiles. The 
post-euro time period is defined as years 1998-2000. The weak EMU-countries (i.e., countries with a recent currency crisis) are: Finland, Italy, Ireland, Portugal 
and Spain. The euro exchange rate exposure is measured as the exchange rate beta from a two-factor model of stock returns in which changes in the (synthetic) 
euro exchange rate and the domestic stock market return are the two factors. The estimations of exchange rate betas are performed using monthly data over the 
time period January 1992 to December 1994. A firm is classified as having significant positive or negative euro exchange rate exposure if the exchange rate beta 
is significant at the 5%-level according to a one-sided t-test. A firm is classified as large if its book value of total assets in 1995 is above the median book value 
of total assets among sample firms from the same country and year; otherwise it is classified as a small firm. Control variables (lagged debt/assets, log of sales, 
lagged Tobin’s Q, lagged EBITDA/total assets, lagged real GDP, and lagged domestic stock market return) and time dummies are included but not reported.  T-
statistics based on robust standard errors adjusted for firm dependence within country-years are reported within parentheses.*, **, and ***, denotes significance 
at the 10%, 5%, and 1%-levels, respectively.   
 
Panel A: Net debt issues 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 

EMU-country x 
post-euro time period 

0.029*** 
(3.17) 

0.029*** 
(3.17) 

   0.026** 
(2.33) 

0.026** 
(2.34) 

   0.032*** 
(3.50) 

0.032*** 
(3.50) 

  

Strong EMU-country x 
post-euro time period 

  0.026*** 
(2.86) 

0.026*** 
(2.85) 

   0.023** 
(2.11) 

0.023** 
(2.11) 

   0.028*** 
(3.01) 

0.028*** 
(3.03) 

Weak EMU-country x 
 post euro time period 

  0.052*** 
(3.18) 

0.052*** 
(3.23) 

   0.047** 
(2.25) 

0.048*** 
(2.30) 

   0.057*** 
(3.46) 

0.057*** 
(3.39) 

EMU-country x 
post-euro time period x  
significant euro exposure  

0.006 
(0.53) 

 0.005 
(0.46) 

  0.022 
(1.60) 

 0.021 
(1.52) 

  -0.016 
(-0.89) 

 -0.016 
(-0.90) 

 

EMU-country x 
post-euro time period x 
significant positive euro exposure  

 0.020 
(1.27) 

 0.020 
(1.30) 

  0.043** 
(2.11) 

 0.043** 
(2.09) 

  -0.027 
(-1.44) 

 -0.024 
(-1.28) 

EMU-country x 
post-euro time period x  
significant negative euro exposure  

 -0.014 
(-0.94) 

 -0.017 
(-1.08) 

  -0.026 
(-1.56) 

 -0.028* 
(-1.69) 

  -0.006 
(-0.24) 

 -0.008 
(-0.34) 

Control variables Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 

Adjusted R2 0.237 0.237 0.237 0.237  0.256 0.257 0.256 0.257  0.226 0.226 0.227 0.227 

Number of firm-year observations 8,453 8,453 8,453 8,453  4,518 4,518 4,518 4,518  3,935 3,935 3,935 3,935 
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Panel B: Net equity issues 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2) (3) (4)  (5) (6) (7) (8)  (9) (10) (11) (12) 

EMU-country x 
post-euro time period 

0.001 
(0.18) 

0.001 
(0.18) 

   0.005 
(1.08) 

0.005 
(1.08) 

   -0.004 
(-0.98) 

-0.004 
(-0.99) 

  

Strong EMU-country x 
post-euro time period 

  0.002 
(0.46) 

0.002 
(0.44) 

   0.006 
(1.37) 

0.006 
(1.37) 

   -0.003 
(-0.78) 

-0.004 
(-0.82) 

Weak EMU-country x 
 post euro time period 

  -0.009 
(-0.88) 

-0.009 
(-0.82) 

   -0.005 
(-0.41) 

-0.005 
(-0.41) 

   -0.015 
(-1.48) 

-0.014 
(-1.35) 

 
EMU-country x 

post-euro time period x  
significant euro exposure  

0.007* 
(1.65) 

 0.008* 
(1.72) 

  0.008 
(1.59) 

 0.009 
(1.63) 

  0.006 
(0.68) 

 0.007 
(0.75) 

 

EMU-country x 
post-euro time period x 
significant positive euro exposure 

 0.015** 
(2.39) 

 0.014** 
(2.38) 

  0.010 
(1.30) 

 0.010 
(1.26) 

  0.022* 
(1.95) 

 0.021* 
(1.93) 

EMU-country x 
post-euro time period x  
significant negative euro exposure 

 -0.003 
(-0.37) 

 0.001 
(-0.17) 

  0.005 
(0.56) 

 0.007 
(0.072) 

  -0.007 
(-0.66) 

 -0.006 
(-0.50) 

Control variables Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes  Yes Yes Yes Yes  Yes Yes Yes Yes 

Adjusted R2 0.202 0.202 0.202 0.203  0.142 0.142 0.142 0.142  0.247 0.248 0.247 0.248 

Number of firm-year observations 8,248 8,248 8,248 8,248  4,408 4,408 4,408 4,408  3,840 3,840 3,840 3,840 
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The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg and Greece) and five non-EMU countries 
(Denmark, Norway, Sweden, Switzerland and UK) with data available in DataStream for at least the time period 1995-1998.  The dependent variable is the log of 
the Tobin’s Q, defined as the sum of the book value of non-equity liabilities and the market value of common equity divided by the book value of total assets. 
The post-euro time period is defined as years 1998-2000. The EMU-countries classified as weak (i.e., countries with a recent currency crisis) are: Finland, Italy, 
Ireland, Portugal and Spain.  A firm is classified as large if its book value of total assets in 1995 is above the median book value of total assets among sample 
firms from the same country and year; otherwise it is classified as a small firm.  Control variables (log of sales, EBITDA/ total assets, fixed tangible assets / total 
assets, current year real GDP growth, and current year domestic stock market return) and time dummies are included but not reported. T-statistics based on robust 
standard errors adjusted for firm dependence within country-years are reported within parentheses. *, **, and ***, denotes significance at the 10%, 5%, and 1%-
levels, respectively.   
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2)  (3) (4)  (5) (6) 

EMU-country x post-euro time period 0.058* 
(1.75) 

  0.082*** 
(2.70) 

  0.037 
(0.93) 

 

Strong EMU-country x post-euro time period  0.035 
(0.98)  

 0.064** 
(2.01) 

  0.008 
(0.18) 

Weak EMU-country x post-euro time period  0.134*** 
(3.70)  

 0.141** 
(4.05) 

  0.130*** 
(2.84) 

Current year change in the Domestic currency/USD- 
exchange rate  

0.012 
(0.07) 

0.022 
(0.13)  

0.069 
(0.48) 

0.077 
(0.54) 

 -0.049 
(-0.25) 

-0.037 
(-0.19) 

Control variables Yes Yes  Yes Yes  Yes Yes 
Year dummies Yes Yes  Yes Yes  Yes Yes 

Adjusted R2 0.735 0,736  0.765 0.766  0.717 0.718 

Number of firm-year observations 10,332 10,332  5,124 5,124  5,208 5,208 

 



7DEOH�%���7KH�LQWURGXFWLRQ�RI�WKH�HXUR�DQG�ILUP�YDOXH��([FOXGLQJ�8.�DQG�*HUPDQ\�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Germany, Luxembourg and Greece) and four non-EMU 
countries (Denmark, Norway, Sweden, and Switzerland) with data available in Datastream for at least the time period 1995-1998.  The dependent variable is the 
log of the Tobin’s Q, defined as the sum of the book value of non-equity liabilities and the market value of common equity divided by the book value of total 
assets. The post-euro time period is defined as years 1998-2000. The EMU-countries classified as weak (i.e., countries with a recent currency crisis) are: Finland, 
Italy, Ireland, Portugal and Spain.  A firm is classified as large if its book value of total assets in 1995 is above the median book value of total assets among 
sample firms from the same country and year; otherwise it is classified as a small firm.  T-statistics based on heteroskedasticity-robust standard errors adjusted 
for firm dependence within country-years are reported within parentheses. *, **, and ***, denotes significance at the 10%, 5%, and 1%-levels, respectively.   
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1) (2)  (3) (4)  (5) (6) 

EMU-country x post-euro time period 0.055* 
(1.73) 

  0.056* 
(1.66) 

  0.059* 
(1.68) 

 

Strong EMU-country x post-euro time period  0.023 
(0.67) 

  0.036 
(0.97) 

  0.012 
(0.33) 

Weak EMU-country x post-euro time period  0.105*** 
(3.04) 

  0.088** 
(2.32) 

  0.131*** 
(3.28) 

Log of sales (in euro) -0.031* 
(-1.58) 

-0.031 
(-1.59) 

 -0.039*** 
(-2.27) 

-0.040** 
(-2.31) 

 -0.037 
(-1.36) 

-0.035 
(-1.31) 

EBITDA/ total assets 0.790*** 
(5.40) 

0.790*** 
(5.46) 

 1.033*** 
(4.55) 

1.043*** 
(4.63) 

 0.592*** 
(2.79) 

0.581*** 
(2.78) 

Fixed tangible assets / total assets -0.091 
(-0.75) 

-0.089 
(-0.75) 

 0.189 
(1.56) 

0.193 
(1.60) 

 -0.399*** 
(-2.91) 

-0.401*** 
(-2.98) 

Current year real GDP growth  4.154*** 
(4.45) 

4.656*** 
(4.82) 

 3.578*** 
(3.66) 

3.868*** 
(3.84) 

 4.564*** 
(4.31) 

5.348*** 
(4.95) 

Current year domestic stock market returns 0.040 
(1.63) 

0.031 
(1.13) 

 0.014 
(0.51) 

0.008 
(0.25) 

 0.069** 
(2.05) 

0.056* 
(1.74) 

Year dummies Yes Yes  Yes Yes  Yes Yes 

Adjusted R2 0.792 0.793  0.822 0.822  0.770 0.772 

Number of firm-year observations 3,888 3,888  1,952 1,952  1,936 1,936 

 



7DEOH�%���7KH�LQWURGXFWLRQ�RI�WKH�HXUR�DQG�ILUP�YDOXH��,QGLYLGXDO�\HDU�HIIHFWV�
The sample covers the time period 1995-2000 and includes all firms from the EMU-countries (except Luxembourg 
and Greece) and five non-EMU countries (Denmark, Norway, Sweden, Switzerland, and UK) with data available in 
Datastream for at least the time period 1995-1998.  The dependent variable is the log of the Tobin’s Q, defined as 
the sum of the book value of non-equity liabilities and the market value of common equity divided by the book 
value of total assets. The post-euro time period is defined as years 1998-2000.  A firm is classified as large if its 
book value of total assets in 1995 is above the median book value of total assets among sample firms from the same 
country and year; otherwise it is classified as a small firm. Control variables (log of sales, EBITDA/ total assets, 
fixed tangible assets / total assets, current year real GDP growth, and current year domestic stock market return) and 
year dummies are included but not reported. T-statistics based on heteroskedasticity-robust standard errors adjusted 
for firm dependence within country-years are reported within parentheses. *, **, and ***, denotes significance at the 
10%, 5%, and 1%-levels, respectively. 
 

 All firms  Large firms  Small firms 

Explanatory Variable: (1)  (2)  (3) 

EMU-country x 1996 -0.020 
(-0.47) 

 0.005 
(0.13) 

 -0.043 
(-0.86) 

EMU-country x 1997 0.048 
(1.04) 

 0.064 
(1.54) 

 0.036 
(0.65) 

EMU-country x 1998 0.131*** 
(2.78) 

 0.142*** 
(3.53) 

 0.123** 
(2.16) 

EMU-country x 1999 0.022 
(0.44) 

 0.065 
(1.39) 

 -0.014 
(-0.24) 

EMU-country x 2000 0.029 
(0.59) 

 0.094* 
(1.77) 

 -0.029 
(-0.50) 

Control variables Yes  Yes  Yes 
Year dummies Yes  Yes  Yes 

Adjusted R2 0.730  0.755  0.715 

Number of firm-year observations 10,332  5,124  5,208 

 
 


