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Devwudfw

Wklv sdshu suhvhqwv qhz hylghqfh rq wkh prqhwdu| wudqvplvvlrq phfkd0
qlvp edvhg rq wkh h�hfwv wkdw xqh{shfwhg prqhwdu| srolf| vkrfnv h{huw rq
wkh dfwlylw| ri 54 pdqxidfwxulqj lqgxvwulhv lq 8 RHFG frxqwulhv +Iudqfh/
Jhupdq|/ Lwdo|/ XN dqg XVD,1 Wkh jrdo lv wzrirog1 Iluvw/ grfxphqwlqj wkh
furvv0lqgxvwu| khwhurjhqhlw| ri prqhwdu| srolf| h�hfwv1 Vhfrqg/ h{sodlqlqj
wklv khwhurjhqhlw| lq whupv ri vrph plfurhfrqrplf fkdudfwhulvwlfv zklfk
duh vxjjhvwhg e| wkhru|/ xvlqj dq ruljlqdo �up0ohyho gdwdedvh1 Wkh uhvxowv
kljkoljkw wkh iroorzlqj hpslulfdo uhjxodulwlhv= +l, d vljql�fdqw furvv0lqgxvwu|
khwhurjhqhlw| ri srolf| h�hfwv> +ll, d furvv0lqgxvwu| glvwulexwlrq ri srolf| hi0
ihfwv vlplodu dfurvv frxqwulhv1 Wkhvh sdwwhuqv duh v|vwhpdwlfdoo| uhodwhg wr
wkh lqgxvwu| rxwsxw gxudelolw| dqg lqyhvwphqw0lqwhqvlw| dqg wr phdvxuhv ri
�upv* eruurzlqj fdsdflw|/ vl}h/ dqg lqwhuhvw sd|phqw exughq1 Wkh �fuhglw
fkdqqho� yduldeohv duh txdqwlwdwlyho| dv vljql�fdqw dv wkh wudglwlrqdo rqhv
+gxudelolw|/ lqyhvwphqw lqwhqvlw|, lq h{sodlqlqj wkh gl�huhqwldo lpsdfw ri
prqhwdu| srolf|1
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Nh| Zrugv= prqhwdu| srolf| wudqvplvvlrq/ lqwhuhvw udwh fkdqqho/ fuhglw
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Jdoï/ Oxljl Jxlvr/ Dqlo Ndvk|ds/ Qrex Nl|rwdnl/ Idelr Sdqhwwd dqg Gdqlhoh Whuol}}hvh1 Zh
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41 Lqwurgxfwlrq

Wklv sdshu uhsruwv qhz hylghqfh rq wkh prqhwdu| wudqvplvvlrq phfkdqlvp1 Wklv

hylghqfh lv rewdlqhg iurp wkh vwxg| ri wkh lpsdfwv wkdw xqh{shfwhg prqhwdu| sro0

lf| vkrfnv kdyh rq wkh dfwlylw| ri 54 pdqxidfwxulqj vhfwruv lq 8 RHFG frxqwulhv

+Iudqfh/ Jhupdq|/ Lwdo|/ XN dqg XVD,1 Wkh jrdo lv wzrirog1 Iluvw/ wr grfxphqw

wkh furvv0lqgxvwu| khwhurjhqhlw| ri wkh rxwsxw h�hfwv ri xqdqwlflsdwhg prqhwdu|

srolf|1 Vhfrqg/ wr h{sodlq wkhvh h�hfwv lq whupv ri lqgxvwu| fkdudfwhulvwlfv zklfk

duh vxjjhvwhg e| prqhwdu| wudqvplvvlrq wkhrulhv1

Rxu dssurdfk/ edvhg rq d sdqho ri glvdjjuhjdwhg gdwd/ lv prwlydwhg e| wkh

suhplvh wkdw wkh lqgxvwu| h�hfwv ri prqhwdu| srolf| duh pruh khosixo lq wkh xq0

ghuvwdqglqj ri wkh prqhwdu| wudqvplvvlrq phfkdqlvp wkdq wkhlu djjuhjdwh frxq0

whusduw1 Wklv rffxuv ehfdxvh ri wzr uhdvrqv1 Iluvw/ wkh ihdwxuhv zklfk duh vxj0

jhvwhg e| hfrqrplf wkhru| dv wkh ghwhuplqdqwv ri prqhwdu| srolf| h�hfwlyhqhvv

+h1j1 lqwhuhvw0udwh vhqvlwlylw| ri jrrgv ghpdqg/ fdslwdo lqwhqvlw| ri wkh surgxfwlrq

surfhvv/ �up vl}h/ �up dffhvv wr �qdqfldo pdunhwv/ frqixvlrq ri djjuhjdwh dqg

lglrv|qfudwlf vkrfnv, wdnh rq d zlgh udqjh ri ydoxhv lq plfurhfrqrplf gdwd1 Lq

sduwlfxodu/ prvw ihdwxuhv duh pruh glyhuvh dfurvv vhfwruv zlwklq d frxqwu| wkdq

dfurvv ghyhorshg frxqwulhv1 Wklv fdq pdnh glvdjjuhjdwhg gdwd pruh lqirupdwlyh

wkdq djjuhjdwh rqhv14 Wkh gl�huhqwldo lpsdfw ri srolf| rq wkh vshqglqj frp0

srqhqwv ri rxwsxw +h1j1 gxudeohv yhuvxv qrq0gxudeoh frqvxpswlrq,/ grfxphqwhg

iru lqvwdqfh e| Ehuqdqnh dqg Jhuwohu +4<<8,/ surylghv lqgluhfw hylghqfh ri wkh

khwhurjhqhrxv lqgxvwu| h�hfwv ri prqhwdu| srolf|1 Wkh lqirupdwlrq surylghg e|

wklv khwhurjhqhlw|/ zklfk pd| eh xvhixo wr xqghuvwdqg wkh prqhwdu| wudqvplvvlrq

phfkdqlvp/ lv orvw zlwk djjuhjdwlrq1

4Vhfwrudo vwxglhv kdyh douhdg| suryhg yhu| xvhixo lq wkh xqghuvwdqglqj ri wkh exvlqhvv f|foh
ghwhuplqdqwv +h1j1 Vwrfnpdq/ 4<;;> Edvx dqg Ihuqdog/ 4<<8, dqg lq wkh hydoxdwlrq ri wkh
rswlpxp fxuuhqf| duhd fulwhuld +h1j Khoj hw do1 4<<8,1
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Vhfrqg/ sdqho gdwd +dfurvv wkh lqgxvwu| dqg frxqwu| glphqvlrqv, pdnh lw srvvl0

eoh wr dqdo|}h wkh uroh ri plfurhfrqrplf ghwhuplqdqwv ri srolf| h�hfwv frqwuroolqj

iru rwkhu wlph0lqyduldqw frxqwu| vshfl�f idfwruv wkdw dovr lq xhqfh wkh h�hfwv ri

srolf|1 Wklv frqwuro fdqqrw/ e| gh�qlwlrq/ eh lpsohphqwhg zlwk djjuhjdwh gdwd1

Wlph0lqyduldqw frxqwu| �{hg h�hfw pd| eh uhodwhg wr lqvwlwxwlrqdo2ohjdo ihdwxuhv/

vxfk dv wkh zrunlqjv ri �qdqfldo lqwhuphgldulhv ru wkh mxglfldo v|vwhp +Fhffkhwwl/

4<<<,/ dqg wr wkh fkdudfwhulvwlfv ri wkh prqhwdu| uhjlph/ dv vxjjhvwhg e| vhy0

hudo dxwkruv15 Zkhq vxfk frxqwu|0vshfl�f h�hfwv duh suhvhqw/ wkh uroh ri wkh

plfurhfrqrplf ghwhuplqdqwv ri prqhwdu| srolf| h�hfwv pd| eh gl!fxow wr lghq0

wli| hpslulfdoo|1 Wkh xvh ri furvv0lqgxvwu| revhuydwlrqv/ gudzq iurp d qxpehu ri

frxqwulhv/ doorzv wklv lghqwl�fdwlrq sureohp wr eh vroyhg e| frqwuroolqj iru frxqwu|

��{hg� h�hfwv16

Zh ehjlq e| phdvxulqj wkh rxwsxw h�hfwv ri xqdqwlflsdwhg prqhwdu| srolf|

vkrfnv e| phdqv ri d vwuxfwxudo YDU dssurdfk wkdw lv dssolhg wr 54 pdqxidfwxu0

lqj lqgxvwulhv lq hdfk ri wkh 8 frxqwulhv frqvlghuhg1 E| irfxvlqj rq wkh h�hfwv

ri +xqdqwlflsdwhg, srolf| vkrfnv/ wkh YDU dssurdfk lv zhoo vxlwhg wr dqdo|}h wkh

h�hfwv ri prqhwdu| srolf| ehfdxvh lw doorzv xv wr frqwuro iru wkh v|vwhpdwlf lqwhu0

dfwlrqv ehwzhhq hqgrjhqrxv yduldeoh1 Pruhryhu/ lwv zlghvsuhdg dssolfdwlrq lq wkh

olwhudwxuh pdnhv rxu uhvxowv gluhfwo| frpsdudeoh wr suhylrxv vwxglhv1 Diwhu grfx0

phqwlqj wkh lqgxvwu| h�hfwv ri prqhwdu| srolf|/ zh xvh wzr lqgxvwu| gdwdedvhv/

rqh ri zklfk frqwdlqv �up0ohyho lqirupdwlrq/ wr exlog d qxpehu ri sur{lhv iru

5Wkhuh lv hylghqfh/ iru lqvwdqfh/ wkdw prqhwdu| srolf| kdv vpdoohu uhdo h�hfwv xqghu d pruh
dffrpprgdwlyh srolf| uxoh +Oxfdv 4<:6> Edoo hw do1 4<;;,1

6Dqrwkhu ghvludeoh ihdwxuh ri glvdjjuhjdwhg gdwd/ qrw h{sorlwhg khuh/ lv wkdw wkh| pdnh lw
srvvleoh wr glvwlqjxlvk djjuhjdwh gl�huhqfhv uhodwhg wr �ehkdylru� iurp wkrvh gxh wr �frpsr0
vlwlrq� h�hfwv1 Wklv srlqw/ zklfk lv nh| wr lghqwli| wkh fdxvhv ri furvv0frxqwu| �dv|pphwulf�
srolf| h�hfwv/ lv hpskdvl}hg e| Jxlvr/ Ndvk|ds/ Sdqhwwd dqg Whuol}}hvh +4<<</ s194,= �Uhohydqw
gl�huhqfhv lq wkh uhvsrqvh wr d prqhwdu| srolf| vkrfn fdq eh revhuyhg dprqj gl�huhqw jurxsv ri
djhqwv lq wkh vdph frxqwu|/ vlplodu jrxsv ri djhqwv lq gl�huhqw frxqwulhv/ ru erwk1 Krzhyhu/ wkh
uhodwlyh zhljkwv ri wkhvh jurxsv frxog gl�hu dfurvv frxqwulhv/ lq zklfk fdvh djjuhjdwlrq sureohpv
zloo frqirxqg dwwhpswv wr pdnh vhqvh ri wkh hylghqfh1�
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wkh ghwhuplqdqwv ri wkh prqhwdu| srolf| lpsdfwv dv vxjjhvwhg e| wkh �lqwhuhvw

udwh fkdqqho� dqg wkh �eurdg fuhglw fkdqqho� ylhzv ri wkh prqhwdu| wudqvplvvlrq

phfkdqlvp17 Wkhvh sur{lhv duh xvhg wr h{sodlq wkh gl�huhqwldo lqgxvwu| lpsdfwv

ri prqhwdu| srolf|/ dv phdvxuhg e| wkh hvwlpdwhg lpsxovh uhvsrqvh ixqfwlrqv1

Wkh pdlq �qglqjv ri wkh dqdo|vlv duh vxppdul}hg lq wkh frqfoxglqj vhfwlrq ri wkh

sdshu1

Rxu vwxg| lv uhodwhg wr d uhfhqw sdshu e| Fduolqr dqg GhIlqd +4<<;,/ zkhuh

wkh gl�huhqwldo h�hfwv ri prqhwdu| srolf| vkrfnv dfurvv XV uhjlrqv duh dqdo|}hg1

Iroorzlqj d vwuxfwxudo YDU dssurdfk wkh| vkrz wkdw rxwsxw vhqvlwlyhqhvv wr prq0

hwdu| srolf| vkrfnv ydulhv vljql�fdqwo| dfurvv uhjlrqv1 Vwdwh0ohyho gdwd duh wkhq

xvhg wr h{sodlq vxfk gl�huhqfhv lq whupv ri wkh frqfhqwudwlrq ri vpdoo �upv +h1j1

�fuhglw fkdqqho�, dqg wkh vkduh ri pdqxidfwxulqj lq wrwdo surgxfwlrq +h1j1 �lqwhu0

hvw udwh fkdqqho�,1 Zkloh wkh odwwhu dujxphqw uhvwv rq wkh k|srwkhvlv ri �gl�hulqj

lqwhuhvw udwh hodvwlflwlhv ri lqgxvwulhv� +Fduolqr dqg GhIlqd 4<<;/ s18:5,/ wkh dydlo0

delolw| ri lqgxvwu|0ohyho gdwd doorzv xv wr whvw k|srwkhvhv rq wkh ghwhuplqdqwv ri

wkh srolf| h�hfwv lq d pruh gluhfw zd|1 Wkh sdshu dovr uhodwhv wr d uhfhqw vwxg|

e| Kd|r dqg Xkohqeurfn +5333, zkhuh wkh lqgxvwuldo h�hfwv ri prqhwdu| srolf| lq

Jhupdq| duh phdvxuhg dqg h{sodlqhg e| lqglfdwruv ri lqgxvwu| lqyhvwphqw lqwhq0

vlw|/ wudgh rshqqhvv dqg jryhuqphqw vxevlglhv1 Rxu dqdo|vlv h{whqgv wklv zrun e|

frqvlghulqj 8 RHFG frxqwulhv1 Pruhryhu/ rxu gdwdedvh doorzv wkh lqgxvwu| h�hfwv

ri prqhwdu| srolf| wr eh uhodwhg wr �up0ohyho edodqfh vkhhw ihdwxuhv zklfk/ dffrug0

lqj wr wkh �fuhglw ylhz�/ vkrxog lq xhqfh wkh lqwhqvlw| ri srolf| h�hfwv1 Wklv pd|

eh lqwhuhvwlqj ehfdxvh/ dv srlqwhg rxw e| Ehuqdqnh +4<<6,/ lw lv qrw wkh h{lvwhqfh

ri d fuhglw fkdqqho h�hfw zklfk lv lq vhulrxv grxew exw udwkhu lwv txdqwlwdwlyh uhoh0

ydqfh lq wkh ryhudoo frqwh{w ri wkh srolf| wudqvplvvlrq1 Lq wklv uhvshfw/ rxu sdshu

surylghv vrph hylghqfh vkrzlqj wkdw wkh srolf| ghwhuplqdqwv vxjjhvwhg e| wkh

7Wklv qryho gdwdedvh/ lqfoxglqj lqirupdwlrq iurp wkh edodqfh vkhhwv ri derxw 75/333 lqglylg0
xdo �upv ryhu d 8 |hdu shulrg/ lv dwwdfkhg dv d gdwd dsshqgl{1
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fuhglw ylhz duh dv lpsruwdqw dv wkh wudglwlrqdo rqhv +h1j1 gxudelolw|/ lqyhvwphqw

lqwhqvlw|, lq h{sodlqlqj wkh gl�huhqwldo h�hfwv ri prqhwdu| srolf|1

Wkh sdshu lv rujdql}hg dv iroorzv1 Lq wkh qh{w vhfwlrq wkh wkhruhwlfdo xqghuslq0

qlqjv ri wkh lqgxvwu| h�hfwv ri prqhwdu| srolf| duh eulh | vshow rxw1 Lq Vhfwlrq 6

zh suhvhqw wkh phwkrgrorj| xvhg lq wkh lghqwl�fdwlrq ri prqhwdu| srolf| vkrfnv

lq wkh 8 frxqwulhv dw wkh djjuhjdwh ohyho1 Lq Vhfwlrq 7 wkh phwkrg lv h{whqghg

wr vwxg| wkh lqgxvwu| uhvsrqvh wr srolf| vkrfnv1 Wkh khwhurjhqhlw| ri lqgxvwu|

uhvsrqvhv lv h{sodlqhg rq wkh edvlv ri vwuxfwxudo ihdwxuhv lq Vhfwlrq 8/ surylglqj d

�uvw0urxqg sdqho hylghqfh rq wkh vljql�fdqfh ri wkh gl�huhqw fkdqqhov ri prqhwdu|

wudqvplvvlrq1 Wkh pdlq uhvxowv dqg vxjjhvwlrqv iru ixwxuh uhvhdufk duh glvfxvvhg

lq Vhfwlrq 91

51 Zk| Irfxv rq Lqgxvwu| GdwdB

Wkhruhwlfdo vwxglhv ri wkh prqhwdu| wudqvplvvlrq phfkdqlvp vxjjhvw vhyhudo uhd0

vrqv zk| d srolf| lqgxfhg ulvh lq wkh vkruw0whup lqwhuhvw udwh vkrxog hqwdlo gli0

ihuhqwldo h�hfwv rq lqgxvwu| dfwlylw|1 Irfxvlqj rq lqgxvwu| gdwd lv wkxv d qdwxudo

zd| wr xwlol}h wkh lqirupdwlrq wkdw vxfk khwhurjhqhlw| pd| surylgh1 Lq wkh iroorz0

lqj/ zh eulh | suhvhqw vrph wkhruhwlfdo dujxphqwv xqghuo|lqj wkh ylhz wkdw wkh

lqwhqvlw| ri prqhwdu| srolf| h�hfwv pd| ydu| dfurvv lqgxvwulhv18 Wkhvh prwlydwh

rxu hpslulfdo lqyhvwljdwlrq1

D �uvw vhw ri k|srwkhvhv vxjjhvwv wkdw wkh lqwhuhvw udwh lpslqjhv rq vhfwruldo

rxwsxw ehfdxvh lw d�hfwv erwk wkh ghpdqg iru wkh lqgxvwu| frpprglwlhv dqg wkh

�upv* ghflvlrq sureohp1 Zh zloo fdoo wklv fkdqqho/ frpprq wr vhyhudo prghov/

wkh lqwhuhvw udwh fkdqqho1 Lw srvwxodwhv wkdw d prqhwdu| uhvwulfwlrq/ e| udlvlqj

8D frpsuhkhqvlyh vxuyh| rq wkh prqhwdu| wudqvplvvlrq phfkdqlvp lv eh|rqg wkh vfrsh ri
wklv sdshu1 Dq h{fhoohqw vxuyh| lv wkh v|psrvlxp lq wkh idoo 4<<8 lvvxh ri wkh Mrxuqdo ri Hfrqrplf
Shuvshfwlyhv1 Uhfhqw wh{werrn suhvhqwdwlrqv ri wkh eurdg fuhglw fkdqqho dujxphqw duh jlyhq lq
Iuhl{dv dqg Urfkhw +fkdswhu 9/ 4<<:, dqg Zdovk +fkdswhu :/ 4<<;,1
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wkh h{shfwhg uhdo lqwhuhvw udwh/ wuljjhuv d ghfuhdvh lq wkh h{shqglwxuh iru lqyhvw0

phqw dqg gxudeoh frqvxpswlrq jrrgv/ zklfk pdwhuldol}hv lq orzhu rxwsxw ri wkh

lqgxvwulhv surgxflqj vxfk frpprglwlhv1 Lq dq rshq hfrqrp|/ dq lqwhuhvw udwh

lqfuhdvh pd| dovr lqyroyh dq h{fkdqjh udwh dssuhfldwlrq zklfk fdxvhv dq h{shqgl0

wxuh vzlwfklqj h�hfw iurp grphvwlf wr iruhljq +wudghg, jrrgv1 Pruhryhu/ �upv lq

vhfwruv fkdudfwhul}hg e| pruh fdslwdo0lqwhqvlyh surgxfwlrq surfhvvhv pd| glvsod|

d kljkhu vhqvlwlylw| wr lqwhuhvw udwh fkdqjhv1 Lw lv lpsruwdqw wr qrwh wkdw wkh deryh

phqwlrqhg idfwruv duh pruh glyhuvh dfurvv lqgxvwulhv wkdq dfurvv frxqwulhv1 Iru

lqvwdqfh/ vhyhudo vwuxfwxudo ihdwxuhv vxfk dv fdslwdo0oderu udwlrv/ wudgh rshqqhvv/

JGS vkduhv ri lqyhvwphqw dqg frqvxpswlrq gxudeohv/ duh pruh vlplodu dfurvv

prvw RHFG frxqwulhv wkdq dfurvv wkh lqgxvwulhv ri d jlyhq qdwlrq19

D vhfrqg prqhwdu| wudqvplvvlrq phfkdqlvp/ wkh vr0fdoohg fuhglw fkdqqho/ pdw0

whuv xqghu iulfwlrqv lq �qdqfldo pdunhwv1 Wklv fkdqqho lv udwkhu wkrxjkw dv dq dp0

sol�fdwlrq phfkdqlvp ri wkh iruphu rqh wkdq dv dq lqghshqghqw rqh +Ehuqdqnh

dqg Jhuwohu/ 4<<8,1 Lq jhqhudo whupv/ wkh �eurdg fuhglw fkdqqho� srvlwv wkdw �qdq0

fldo ghew ehfrphv uhodwlyho| vfdufh xqghu d prqhwdu| wljkwhqlqj> wklv dpsol�hv wkh

uhdo h�hfwv ri prqhwdu| srolf|1 Lqwxlwlyho|/ wklv ylhz uholhv rq wkh ghsuhvvlqj h�hfw

ri dq lqwhuhvw udwh ulvh rq eruurzhuv qhw0zruwk +h1j1 rq erqgv wkdw fdq eh surylghg

dv froodwhudo, dqg wkhuhiruh rq wkhlu eruurzlqj fdsdflw|1: Wklv vkrxog uhvxow lq d

pruh dfxwh h�hfw ri prqhwdu| srolf| rq �upv lpsdluhg e| d pruh gl!fxow dffhvv

wr �qdqfldo pdunhwv/ e| vpdoohu froodwhudo/ dqg lq jhqhudo zkrvh fuhglw0zruwklqhvv

lv pruh vxvfhswleoh wr fkdqjhv lq lqwhuhvw udwhv1; Dv wkh eurdg fuhglw fkdqqho

9D srwhqwldoo| lpsruwdqw vrxufh ri khwhurjhqhlw| lq wkh lqgxvwu| lpsdfwv ri srolf| lv wkh
gl�huhqw vshhg ri sulfh dgmxvwphqw +h1j1 Eodqfkdug dqg Nl|rwdnl +4<;:,,1 Xqiruwxqdwho|/ odfn
ri vx!flhqwo| ghwdlohg gdwd rq lqgxvwu| sulfhv suhyhqwv wkh lqyhvwljdwlrq ri wklv lvvxh1

:Ydulrxv vshfldo irupv ri wklv jhqhudo lghd kdyh ehhq lqyhvwljdwhg1 D zhoo nqrzq rqh/ fdoohg
wkh �ohqglqj fkdqqho�/ irfxvhv rq wkh shfxoldulw| ri edqn ordqv dv dq hvvhqwldo lqsxw ri surgxfwlrq
+lpshuihfwo| vxevwlwxwdeoh e| eruurzhuv,1 D prqhwdu| wljkwhqlqj wkdw hqwdlov d uhgxfwlrq lq edqn
ordqv vxsso| ghfuhdvhv wkh dprxqw ri rxwvwdqglqj edqn fuhglw dqg �qdoo| rxwsxw1

;Lw lv zruwkzkloh wr srlqw rxw wkdw wkh fuhglw fkdqqho fdq lpslqjh rq vhfwrudo rxwsxw wkurxjk
erwk sulfhv +dv wkh vsuhdg ehwzhhq wkh lqwhuhvw udwh rq ordqv dqg wkh ulvn iuhh rqh, dqg txdqwlwlhv

8



vxjjhvwv vhyhudo plfurhfrqrplf idfwruv ghwhuplqlqj wkh h�hfw ri prqhwdu| srolf|/

lw lv qdwxudo wr yhuli| lwv hpslulfdo uhohydqfh xvlqj glvdjjuhjdwhg gdwd/ dv forvh dv

srvvleoh wr wkrvh vlqjohg rxw e| wkh wkhru|1 Wkh frqvlghudeoh furvv0lqgxvwu| khw0

hurjhqhlw| zklfk h{lvwv dorqj wkhvh glphqvlrqv lqfuhdvhv wkh srwhqwldo iuxlwixoqhvv

ri rxu h{sorudwlrq1<

61 Phdvxulqj wkh H�hfwv ri d Prqhwdu| Srolf| Vkrfn

Dq lpsruwdqw vwhs lq wkh dqdo|vlv ri wkh h�hfwv ri prqhwdu| srolf| lqyroyhv wkh

glvwlqfwlrq ehwzhhq lwv h{shfwhg dqg xqh{shfwhg frpsrqhqwv1 Wkh odwwhu duh sdu0

wlfxoduo| xvhixo wr lvrodwh wkh h�hfwv ri prqhwdu| srolf| shu vh/ glvwlqjxlvklqj wkhp

iurp wkrvh h�hfwv dvvrfldwhg zlwk lqwhuhvw udwh fkdqjhv wkdw uhsuhvhqw d v|vwhp0

dwlf srolf| uhdfwlrq wr h{rjhqrxv idfwruv1 Lvrodwlqj wkh h{rjhqrxv frpsrqhqw ri

prqhwdu| srolf| iurp lwv hqgrjhqrxv uhvsrqvh wr wkh hfrqrp| lv fuxfldo vlqfh

wkh hpslulfdo fruuhodwlrq ehwzhhq lqwhuhvw udwhv/ rxwsxw dqg sulfhv pd| eh gxh wr

uhyhuvh fdxvdwlrq1

Wkh phdvxuhphqw ri xqh{shfwhg srolf| frpsrqhqwv/ krzhyhu/ lv d gl!fxow

wdvn1 Vhyhudo dssurdfkhv kdyh ehhq sursrvhg lq wkh olwhudwxuh/ exw qr zlgh frq0

vhqvxv kdv ehhq uhdfkhg |hw143 Khuh zh uho| rq wkh vwuxfwxudo yhfwru dxwr uh0

juhvvlrq phwkrgrorj| +VYDU,1 Wkh pxowlyduldwh dssurdfk ri VYDUv doorzv xv wr

hvwlpdwh h{rjhqrxv prqhwdu| srolf| vkrfn frqwuroolqj iru wkh v|vwhpdwlf ihhgedfn

ehwzhhq prqhwdu| srolf| dqg wkh pdlq pdfurhfrqrplf yduldeohv1 Zkloh wkh lp0

sxovh uhvsrqvh jhqhudwhg e| wkh VYDU duh qrw dq hvwlpdwh ri wkh wrwdo h�hfwv

ri prqhwdu| srolf| +wkh| qhjohfw wkh h�hfwv gxh wr wkh v|vwhpdwlf srolf| frpsr0

qhqw,/ wkhlu h{rjhqhlw| pdnhv wkhp sduwlfxoduo| dsshdolqj wr whvw k|srwkhvhv rq

+dv d fuhglw udwlrqlqj h�hfw,1
<Iru h{dpsoh/ lq vrph frxqwulhv wkh furvv0lqgxvwu| yduldwlrq lq wkh shufhqwdjh ri olvwhg �upv

udqjhv ehwzhhq 3 dqg 433(/ odujhu wkdq wkh rqh uhfrughg dfurvv frxqwulhv1
43Vhh wkh h{fkdqjh ehwzhhq Uxghexvfk +4<<;, dqg Vlpv +4<<;,1

9



wkh prqhwdu| wudqvplvvlrq phfkdqlvp1

Wkh lghqwl�fdwlrq phwkrg xvhg khuh uholhv rq wkh uhfxuvlyhqhvv dvvxpswlrq

suhvhqwhg lq Fkulvwldqr/ Hlfkhqedxp dqg Hydqv +4<<;, dqg eulh | h{sodlqhg lq

Dsshqgl{ D1 D pdlq uhdvrq iru wkh dgrswlrq ri wklv vfkhph olhv lq lwv vlpsolflw|/

zklfk pdnhv lw d qdwxudo vwduwlqj srlqw1 Pruhryhu/ lwv zlghvsuhdg xvh pdnhv wkh

uhvxowv frpsdudeoh wr vhyhudo suhylrxv vwxglhv1 Reylrxvo|/ vlpsolflw| dovr udlvhv

wkh txhvwlrq ri wkh urexvwqhvv ri rxu �qglqjv wr dowhuqdwlyh lghqwl�fdwlrq vfkhphv1

Wklv lvvxh lv glvfxvvhg lq Vhfwlrq 8144

Lq hvvhqfh/ wkh uhfxuvlyhqhvv dvvxpswlrq dprxqwv wr glylglqj wkh YDU ydul0

deohv lq wzr vhwv= rq wkh rqh kdqg wkrvh wr zklfk prqhwdu| srolf| uhdfwv frqwhp0

srudqhrxvo| +exw wkdw uhvsrqg wr lw zlwk d ghod|,> rq wkh rwkhu kdqg wkrvh wkdw

wkh fhqwudo edqn revhuyhv zlwk d odj +exw duh lpphgldwho| d�hfwhg e| lw,1 Dq

dsshdolqj ihdwxuh ri wkh uhfxuvlyh dssurdfk lv wkdw wkh rughulqj ri wkh yduldeohv

suhfhglqj dqg iroorzlqj wkh prqhwdu| srolf| lqvwuxphqw grhv qrw lq xhqfh wkh

phdvxuhphqw ri wkhlu uhvsrqvh wr wkh prqhwdu| srolf| vkrfn +vhh Dsshqgl{ D,1

Rxu vwduwlqj srlqw lv wkh hvwlpdwlrq ri 8 djjuhjdwh YDUv +iru Iudqfh/ Jhupdq|/

Lwdo|/ wkh XN dqg wkh XVD, xvlqj prqwko| gdwd iru wkh 4<:80<: shulrg dqg d 8

shulrg odj ohqjwk1 Iru doo frxqwulhv/ lw lv dvvxphg wkdw wkh rshudwlqj lqvwuxphqw ri

prqhwdu| srolf| lv d vkruw0whup lqwhuhvw udwh/ dv lv frpprq lq wkh olwhudwxuh145 Zh

iroorz Fkulvwldqr hw do1 +4<<;, lq wkh vshfl�fdwlrq ri d sduvlprqlrxv 8 yduldeoh

YDU iru wkh Xqlwhg Vwdwhv zklfk lqfoxghv lqgxvwuldo surgxfwlrq/ wkh frqvxphu

44Lq d qxwvkhoo/ zh �qg wkdw fkdqjlqj wkh lghqwl�fdwlrq vfkhph lq xhqfhv wkh devroxwh vl}h
ri wkh srolf| h�hfw rq lqgxvwuldo rxwsxw exw wkdw wkh uhodwlyh lqwhqvlw| ri srolf| vkrfnv dfurvv
lqgxvwulhv +zklfk lv zkdw zh zdqw wr h{sodlq rq wkh edvlv ri lqgxvwu| ihdwxuhv, lv qrw vljql�fdqwo|
fkdqjhg zkhq d gl�huhqw lghqwl�fdwlrq vfkhph lv dssolhg1

45Rq wkh xvh ri wkh vkruw0whup udwh dv wkh rshudwlqj wrro ri wkh J: fhqwudo edqnv vhh Fodulgd hw
do1 +4<<;,1 Zh xvh wkuhh0prqwk lqwhuhvw udwhv iru doo Hxurshdq frxqwulhv/ dqg wkh Ihghudo Ixqg
udwh iru wkh XV> doo gdwd zhuh wdnhq iurp wkh RHFG gdwdedvh �Pdlq Hfrqrplf Lqglfdwruv�>
vhfwrudo gdwd rq rxwsxw duh iurp wkh RHFG gdwdedvh �Lqglfdwruv ri Lqgxvwuldo Dfwlylw|�1 Wkh
vdpsoh shulrg uxqv iurp Mdqxdu| 4<:8 wr Pdufk 4<<:> lq d ihz lqgxvwulhv gdwd duh rqo| dydlodeoh
vlqfh wkh hduo| ;3v1

:



sulfh lqgh{/ d frpprglw| sulfh lqgh{/ d vkruw0whup udwh dqg d prqhwdu| djjuh0

jdwh1 Wkh uhfxuvlyh rughulqj srvwxodwhv wkdw wkh �uvw wkuhh yduldeohv hqwhu wkh

prqhwdu| dxwkrulwlhv* uhdfwlrq ixqfwlrq vlpxowdqhrxvo| +exw uhvsrqg wr lw zlwk d

odj,1 Wkh prqhwdu| srolf| vkrfnv wkxv rewdlqhg duh dv|pswrwlfdoo| htxlydohqw wr

wkh uhjuhvvlrq uhvlgxdov ri wkh vkruw0whup udwh rq wkh frqwhpsrudqhrxv ydoxhv ri

wkh lqgxvwuldo surgxfwlrq/ lq dwlrq dqg d frpprglw| sulfh lqgh{ dqg odjjhg ydo0

xhv ri doo wkh YDU yduldeohv1 Wkh lpsxovh uhvsrqvh ixqfwlrqv iru wkh XVD |lhoghg

e| wklv lghqwl�fdwlrq vfkhph/ uhsruwhg lq wkh �uvw froxpq ri Iljxuh 4/ vkrz wkdw

d prqhwdu| wljkwhqlqj lv iroorzhg e| d whpsrudu| uhgxfwlrq ri lqgxvwuldo dfwlylw|

dqg ri wkh prqh| vwrfn1 Wkhvh sdwwhuqv duh frqvlvwhqw zlwk wkhruhwlfdo d sulrul

derxw wkh orqj0uxq qhxwudolw| ri prqh| dqg vkruw0uxq srolf| h�hfwlyhqhvv1 Wkh

YDU vshfl�fdwlrq iru wkh Hxurshdq frxqwulhv lqfoxghv wkh h{fkdqjh udwh diwhu wkh

vkruw whup udwh +wkxv dvvxplqj wkdw prqhwdu| srolf| grhv qrw uhvsrqg frqwhpsr0

udqhrxvo| wr lw,146 Wklv lv grqh xqghu wkh suhvxpswlrq wkdw wkh h{fkdqjh udwh lv d

pruh uhohydqw hfrqrplf yduldeoh lq Hxurshdq frxqwulhv wkdq lq wkh XVD/ srvvleo|

ehfdxvh ri wkh odujhu ghjuhh ri rshqqhvv ri wkh iruphu hfrqrplhv1

Wkh vshfl�fdwlrq dgrswhg iru hyhu| frxqwu| dqg wkh rughulqj ri yduldeohv xvhg

lq wkh uhfxuvlyh lghqwl�fdwlrq ri wkh prqhwdu| srolf| vkrfn lv suhvhqwhg lq Wdeoh 4/

wrjhwkhu zlwk vrph gldjqrvwlf vwdwlvwlfv iru wkh lqwhuhvw udwh htxdwlrq1 Wkh whvwv

vkrz wkdw wkh hvwlpdwhg lqwhuhvw udwh htxdwlrqv glvsod| qr vhuldo fruuhodwlrq dqg

qr sdudphwhu lqvwdelolw| � zkhq zh vsolw wkh vdpsoh lq wzr � h{fhsw iru Jhupdq|

dqg wkh Xqlwhg Vwdwhv1 Lq wkh odwwhu fdvh lw lv zhoo nqrzq wkdw wklv lv uhodwhg wr

46Wkh lqfoxvlrq ri wkh h{fkdqjh udwh dprqj wkh yduldeohv hqwhulqj frqwhpsrudqhrxvo| lq wkh
prqhwdu| dxwkrulw| lqirupdwlrq vhw +exw uhvsrqglqj zlwk d odj, khosv ghdolqj zlwk wkh vr0
fdoohg �sulfh sx}}oh� +l1h1 wkh idfw wkdw wkh sulfh ohyho lqfuhdvhv diwhu d uhvwulfwlyh prqhwdu|
srolf| vkrfn,1 Wklv dvvxpswlrq qhjohfwv wkh vlpxowdqhrxv uhodwlrq ehwzhhq wkh lqwhuhvw udwh
dqg wkh h{fkdqjh udwh/ fhqwudo wr qrq0uhfxuvlyh lghqwl�fdwlrq vfkhphv +h1j1 Vlpv dqg ]kd/
4<<8,1 Wkh prqwko| gdwd xvhg lq rxu dqdo|vlv/ krzhyhu/ pd| mxvwli| wkh dvvxpswlrq ri d qrq0
vlpxowdqhrxv srolf| uhdfwlrq wr wkh h{fkdqjh udwh/ xqghu wkh suhplvh wkdw srolf| uhdfwv wr uhdfwv
wr orz iuhtxhqf| pryhphqwv ri wkh h{fkdqjh udwh dqg grhv qrw lpphgldwho| uhdfw wr lwv prqwko|
 xfwxdwlrqv1

;



wkh gl�huhqw rshudwlqj surfhgxuhv dgrswhg lq wkh hduo| ;3v147 Dv frpprq lq wkh

YDU olwhudwxuh/ wkh qrupdolw| ri wkh lqwhuhvw udwh htxdwlrq uhvlgxdov lv uhmhfwhg1

Lghqwl�fdwlrq vfkhphv zhuh kduprql}hg dfurvv frxqwulhv wr plqlpl}h gl�hu0

hqfhv lq uhvxowv ruljlqdwlqj iurp gl�huhqw vshfl�fdwlrqv1 Dq dowhuqdwlyh lghqwl�0

fdwlrq surfhgxuh/ edvhg rq frxqwu|0vshfl�f vfkhphv/ ohdgv wr vlplodu hvwlpdwhv ri

wkh lqgxvwu| h�hfwv dqg wr doprvw lghqwlfdo frqfoxvlrqv derxw wkh uhodwlrqvklsv

ehwzhhq wkhvh h�hfwv dqg wkhlu ghwhuplqdqwv +Vhfwlrq 8,148

Iljxuh 4 looxvwudwhv wkh lpsxovh uhvsrqvhv ri wkh pdlq yduldeohv lqfoxghg lq

wkh YDUv/ dorqj zlwk 8 shu fhqw frq�ghqfh edqgv149 Dq xqh{shfwhg lqfuhdvh ri

wkh vkruw0whup lqwhuhvw udwh eulqjv derxw h�hfwv rq wkh rwkhu yduldeohv wkdw duh

txdolwdwlyho| vlplodu dfurvv frxqwulhv dqg eurdgo| lq olqh zlwk suhylrxv vwxglhv

+h1j1 Vlpv/ 4<<5,1 Wkh srolf| vkrfn lv kljko| shuvlvwhqw= lq doo frxqwulhv wkh

lqwhuhvw udwh lv vljql�fdqwo| odujhu wkdq }hur lq wkh |hdu diwhu wkh vkrfn1 Lqgxvwuldo

surgxfwlrq idoov diwhu d ihz prqwkv/ erwwrplqj ehwzhhq 4; dqg 57 prqwkv diwhu

wkh vkrfn> lw hyhqwxdoo| uhwxuqv wr wkh ohyho suhydlolqj ehiruh wkh vkrfn diwhu

627 |hduv1 Pruhryhu/ d kljkhu lqwhuhvw udwh ohdgv wr d uhgxfwlrq ri prqhwdu|

djjuhjdwhv dqg/ lq wkh Hxurshdq frxqwulhv/ wr dq h{fkdqjh udwh dssuhfldwlrq14:

Wkh sulfh ohyho grhv qrw vkrz fohdu vljqv ri uhgxfwlrq/ zklfk lv d frpprq �qglqj lq

wkh VYDU olwhudwxuh/ xvxdoo| wdnhq wr vxssruw wkh suhvhqfh ri qrplqdo uljlglwlhv1

Txdqwlwdwlyho|/ wkh h�hfw rq lqgxvwuldo surgxfwlrq ri d prqhwdu| srolf| vkrfn

ydulhv dfurvv frxqwulhv= wkh pd{lpxp lpsdfw ri wkh prqhwdu| srolf| vkrfn rq

47Ehuqdqnh dqg Plkry +4<<;, vkrz wkdw wkh lqwhuhvw udwh htxdwlrq lv rqo| pdujlqdoo| d�hfwhg
e| wklv lqvwdelolw|1

48Wkh uhvxowv edvhg rq frxqwu| vshfl�f lghqwl�fdwlrq vfkhphv/ zklfk dsshduhg lq d suhylrxv
yhuvlrq ri wkh sdshu/ duh dydlodeoh iurp wkh dxwkruv xsrq uhtxhvw1 Wkh pdlq gl�huhqfh ehwzhhq
wkrvh lghqwl�fdwlrq vfkhphv dqg wkh vwdqgdugl}hg rqhv xvhg khuh lv wkdw lq wkh iruphu d orqj0
whup lqwhuhvw udwh zdv lqfoxghg lq wkh YDU iru Iudqfh/ Jhupdq| dqg XN lq rughu wr �fxuh� wkh
sulfh dqg h{fkdqjh udwh sx}}ohv> pruhryhu/ gl�huhqw odj ohqjwkv zhuh xvhg iru hdfk frxqwu|1

49Frq�ghqfh edqgv duh frpsxwhg zlwk Prqwh Fduor vlpxodwlrqv dvvxplqj wkdw lqqrydwlrqv
duh dv|pswrwlfdoo| qrupdoo| glvwulexwhg1

4:Wkh dssuhfldwlrq lv qrw yhu| vljql�fdqw lq Jhupdq| dqg grhv qrw dsshdu lq Lwdo|1

<



lqgxvwuldo surgxfwlrq/ phdvxuhg e| wkh rxwsxw vhpl0hodvwlflw| wr wkh lqwhuhvw udwh

vkrfn4;/ lv derxw 419 shu fhqw lq Jhupdq|/ 414 lq Lwdo| dqg durxqg 31: lq wkh rwkhu

frxqwulhv +vhh wkh odvw urz ri Wdeoh 6,1 Jhupdq| dqg Lwdo| dovr vkrz d vorzhu

rxwsxw uhvsrqvh wr wkh lqwhuhvw udwh vkrfn +lqgxvwuldo surgxfwlrq erwwrpv diwhu

5 |hduv lq Lwdo| dqg vrphzkdw odwhu lq Jhupdq|,/ zkloh wkh h�hfw xqirogv pruh

txlfno| lq Iudqfh/ wkh XN dqg wkh XV1

71 Lqgxvwu| H�hfwv ri Prqhwdu| Srolf|

Lq wklv vhfwlrq zh hpsor| wkh uhfxuvlyh lghqwl�fdwlrq vfkhph suhvhqwhg deryh wr

phdvxuh wkh lqgxvwu| h�hfwv ri prqhwdu| srolf|1 Wklv lv grqh e| hvwlpdwlqj d YDU

zkhuh wkh surgxfwlrq lqgh{ ri lqgxvwu| � lq frxqwu| � lv dgghg dv wkh odvw yduldeoh

wr wkh YDU ri frxqwu| � suhvhqwhg ehiruh +vhh Wdeoh 4,1 Odfn ri gdwd irufhv

frq�qhv rxu dqdo|vlv wr gl�huhqfhv lq wkh rxwsxw h�hfwv/ ryhuorrnlqj srwhqwldo

gl�huhqfhv lq sulflqj ehkdylru1 Wkh lqgh{ � vsdqv 54 pdqxidfwxulqj lqgxvwulhv/

olvwhg lq Wdeoh 5 +dffruglqj wr d 6 ru 7 gljlw LVLF frgh,/ zkhuh wkhlu shufhqwdjh

vkduh lq wrwdo pdqxidfwxulqj rxwsxw lv uhsruwhg14<

Wklv YDU vshfl�fdwlrq lpsolhv wkdw prqhwdu| srolf| grhv qrw uhvsrqg vl0

pxowdqhrxvo| wr lqgxvwu|0vshfl�f vkrfnv zkloh lw grhv qrw frqvwudlq wr }hur wkh

vlpxowdqhrxv uhvsrqvh ri lqgxvwuldo rxwsxw wr srolf| vkrfnv1 Lw lv uhdvrqdeoh wr

frqvlghu zkhwkhu doorzlqj iru d vlpxowdqhrxv lqgxvwu| uhvsrqvh lv frqvlvwhqw zlwk

wkh dvvxpswlrq/ xvhg lq wkh lghqwl�fdwlrq ri wkh djjuhjdwh YDU/ wkdw wkh frq0

4;Wkh vl}h ri wkh vkrfn lv htxdo wr rqh vwdqgdug ghyldwlrq ri wkh vwuxfwxudo lqqrydwlrq ri
wkh hvwlpdwhg uhdfwlrq ixqfwlrq/ dqg wkhuhiruh ydulhv dfurvv frxqwulhv1 Khqfh/ wkh rxwsxw h�hfw
ri srolf| lv qrupdol}hg e| wkh vkrfn wr pdnh lw frpsdudeoh dfurvv frxqwulhv1 Lq Iudqfh/ iru
h{dpsoh/ lqgxvwuldo surgxfwlrq vkulqnv e| 315 shu fhqw 57 prqwkv diwhu d 73 edvlv srlqw lqwhuhvw
vkrfn/ zklfk dprxqwv wr d +vhpl,hodvwlflw| ri 03181

4<Wkh gdwd duh dyhudjhv ryhu wkh 4<:30<6 shulrg1 Wkh lqgxvwulhv iru zklfk gdwd duh dydlodeoh
dprxqw wr derxw <3 shu fhqw ri wrwdo pdqxidfwxulqj rxwsxw lq hdfk ri wkh frxqwu| frqvlghuhg1
Wkh prqwko| gdwd xvhg lq wkh YDU duh qrw dydlodeoh iru doo lqgxvwulhv lq vrph frxqwulhv> wkhvh
�plvvlqj� gdwd duh ghqrwhg e| dq dvwhulvn lq Wdeoh 51

43



whpsrudqhrxv djjuhjdwh rxwsxw uhvsrqvh lv }hur1 D vx!flhqw frqglwlrq wr vkrz

wkdw wkhuh lv qr lqfrqvlvwhqf| lv surylghg e| wkh hpslulfdo revhuydwlrq wkdw wkh

hvwlpdwhg vlpxowdqhrxv lqgxvwu| uhvsrqvhv duh jhqhudoo| qrw vljql�fdqwo| gl�huhqw

iurp }hur153

Wkh pdlq rxwsxw ri rxu dqdo|vlv lv d vhw ri 433 YDUv zlwk wkh dvvrfldwhg

lpsxovh uhvsrqvh ixqfwlrqv/ rqh iru hdfk ri wkh 54 lqgxvwulhv lq hdfk ri wkh 8

frxqwulhv +gdwd iurp 8 lqgxvwulhv duh plvvlqj,1 Iljxuh 5 vkrzv/ iru hdfk ri wkh 8

frxqwulhv frqvlghuhg/ wkh h�hfwv ri d 4 shufhqwdjh srlqw lqfuhdvh ri wkh lqwhuhvw

udwh rq wkh djjuhjdwh lqgxvwuldo surgxfwlrq dqg rq wkh rxwsxw ri 9 odujh lqgxvwulhv

� irrg/ wh{wlohv/ fkhplfdov/ lurq/ pdfklqhu|/ prwruyhklfohv � uhsuhvhqwlqj derxw

kdoi ri wkh wrwdo pdqxidfwxulqj rxwsxw +8 lqgxvwulhv iru Lwdo|,1 Prvw lqgxvwulhv

glvsod| d x0vkdshg uhvsrqvh wr wkh vkrfn +wkh huudwlf ehkdylru gxulqj wkh �uvw

9 prqwkv lv qhyhu vwdwlvwlfdoo| vljql�fdqw,154 Zlwklq hdfk frxqwu|/ wkh lqgxvwu|

uhvsrqvhv gl�hu vljql�fdqwo| erwk txdolwdwlyho| dqg txdqwlwdwlyho|= wkh lpsdfw rq

wkh surgxfwlrq lq wkh irrg dqg wh{wlohv lqgxvwu| lv qrw odujhu +dqg prvw ri wkh wlphv

vpdoohu, wkdq wkh rqh uhfrughg dw wkh djjuhjdwh ohyho e| lqgxvwuldo surgxfwlrq1

Rq wkh frqwudu|/ wkh khdy| lqgxvwu| +lurq/ pdfklqhu| dqg prwruyhklfohv, vkrzv

d uhvsrqvh wr srolf| wkdw lv pdunhgo| odujhu wkdq wkdw uhfrughg e| wkh rwkhu

lqgxvwulhv1

Wr txdqwli| wkh rxwsxw h�hfwv ri prqhwdu| srolf| dfurvv lqgxvwulhv +dqg frxq0

wulhv, wkuhh vxppdu| phdvxuhv ri lpsdfw duh frqvwuxfwhg1 Wkhvh duh wkh lqgxvwu|

rxwsxw hodvwlflw| wr d 4 shufhqwdjh srlqw lqwhuhvw udwh lqfuhdvh diwhu 57 prqwkv/

wkh pd{lpxp hodvwlflw| uhfrughg ehwzhhq 45 dqg 69 prqwkv diwhu wkh lqfuhdvh

dqg wkh dulwkphwlf dyhudjh ri wkh hodvwlflwlhv uhfrughg ehwzhhq 4; dqg 57 prqwkv

53Lw lv dovr lpsruwdqw wr qrwh wkdw wkh frh!flhqw ri wkh odjjhg lqgxvwu| rxwsxw dsshdulqj
lq wkh srolf| htxdwlrq +vkruw udwh, duh qhyhu vljql�fdqwo| gl�huhqw iurp }hur1 Wkhuhiruh wkh
srolf| vkrfnv phdvxuhg e| wkh lqgxvwu| YDU duh hvvhqwldoo| lghqwlfdo wr wkrvh rewdlqhg iurp
wkh djjuhjdwh YDU1

54Vwdqgdug huuru edqgv duh qrw uhsruwhg khuh wr pdnh wkh slfwxuh pruh uhdghdeoh1
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+vr wkdw vlqjoh �shdnv� kdyh ohvv lq xhqfh rq wkh lpsdfw phdvxuh,1 Wkhvh wkuhh

phdvxuhv duh kljko| fruuhodwhg/ vxjjhvwlqj wkdw wkh srolf| h�hfwv lghqwl�hg e| rxu

dqdo|vlv gr qrw fuxfldoo| klqjh rq wkh sduwlfxodu phdvxuh ri lpsdfw wkdw lv xvhg155

Wkhvh phdvxuhv duh vkrzq lq Wdeoh 61

Wkh lpsdfw ri srolf| rq wkh lqgxvwu| rxwsxw lv xvxdoo| qhjdwlyh lq doo frxqwulhv

dqg lq vhyhudo fdvhv lw lv vwdwlvwlfdoo| gl�huhqw iurp }hur +erog qxpehuv,1 Ylvxdo

lqvshfwlrq ri Wdeoh 6 uhyhdov wkdw wkh odujhvw +qhjdwlyh, lpsdfwv whqg wr eh frq0

fhqwudwhg lq wkh orzhu sduw ri wkh wdeoh/ zkhuh wkh �khdy|� lqgxvwulhv duh orfdwhg1

Lq wkh Xqlwhg Vwdwhv/ Lwdo| dqg wkh XN wkh odujhvw pd{lpxp lpsdfw lv uhfrughg

e| wkh prwruyhklfohv lqgxvwu| +uhvshfwlyho| 0513/ 0518 dqg 0517 shu fhqw,1 Wkh pd0

fklqhu| +PK, dqg lurq +LU, lqgxvwulhv dovr uhfrug lpsdfwv zklfk duh fohduo| odujhu

wkdq wkh rqh uhfrughg e| wkh lqgxvwuldo surgxfwlrq lq irxu rxw ri �yh frxqwulhv +vhh

odvw urz ri Wdeoh 6,1 Dw wkh rwkhu h{wuhph/ wkh pd{lpxp lpsdfw lq wkh irrwzhdu

+IW, dqg zhdulqj dssduho +FO, lqgxvwulhv lv doprvw qhyhu vljql�fdqwo| gl�huhqw

iurp }hur> lq Lwdo|/ zkhuh lw lv gl�huhqw iurp }hur lq wkh zhdulqj dssduho lqgxvwu|

+0319,/ lw lv derxw kdoi wkh pd{lpxp lpsdfw uhfrughg e| lqgxvwuldo surgxfwlrq

+0414,156

Wr dqdo|}h wkh h{whqw wr zklfk wkh furvv0lqgxvwu| h�hfwv ri prqhwdu| srolf|

duh dolnh dfurvv frxqwulhv/ zh phdvxuhg wkh vlplodulw| ri wkh udqnlqj ri lpsdfwv

ehwzhhq sdluv ri frxqwulhv xvlqj wkh Vshdupdq lqgh{ ru udqn fruuhodwlrq157 Wkh

uhvxowv/ suhvhqwhg lq Wdeoh 7/ duh edvhg rq erwk wkh 570prqwk dqg wkh pd{lpxp

hodvwlflw| +Sdqho D dqg E/ uhvshfwlyho|,1 Wkh �uvw wklqj zklfk dsshduv lv wkdw qr

55Lq hdfk frxqwu|/ wkh furvv0lqgxvwu| fruuhodwlrq ehwzhhq wkh pd{lpxp dqg wkh 57 prqwk
hodvwlflw| lv odujhu wkdq 31<5/ wkdw ehwzhhq wkh pd{lpxp dqg wkh 4;057 prqwk hodvwlflw| lv
deryh 31<8/ wkdw ehwzhhq wkh 57 prqwk dqg wkh 4;057 prqwk hodvwlflw| lv odujhu wkdq 31<;1

56Wkh vklsexloglqj lqgxvwu| glvsod|v d srvlwlyh uhvsrqvh wr wkh srolf| vkrfn lq wkuhh rxw ri irxu
frxqwulhv +vwdwlvwlfdoo| vljql�fdqw lq Jhupdq|,> srvlwlyh uhvsrqvhv dovr dsshdu lq wkh Wredffr
lqgxvwu|1 Kd|r dqg Xkohqeurfn +5333, dujxh wkdw jryhuqphqw vxevlglhv pd| khos xqghuvwdqglqj
wkh �xqxvxdo� rxwsxw uhvsrqvhv ri vrph lqgxvwulhv1

57Wkh udqn fruuhodwlrq lqgh{ ehwzhhq frxqwu| l dqg frxqwu| m zrxog eh 4 li wkh udqnlqjv ri
wkh hodvwlflw| ri wdeoh 6 zhuh lghqwlfdo/ 04 li wkh| zhuh uhyhuvhg1
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frxqwulhv vkrz dq �lqyhuvh� fruuhodwlrq ri udqnlqjv +wkh udqn fruuhodwlrq lqgh{ lv

qhyhu vljql�fdqwo| vpdoohu wkdq }hur,1 Udwkhu/ prvw fruuhodwlrq duh vljql�fdqwo|

odujhu wkdq }hur/ vxjjhvwlqj d fhuwdlq ghjuhh ri furvv0frxqwu| vlplodulw| lq wkh

furvv0lqgxvwu| sur�oh ri srolf| h�hfwv1

Zh xvh d vlpsoh olqhdu uhjuhvvlrq wr ghfrpsrvh wkh lpsdfw ri prqhwdu| srolf|

lq lqgxvwu| � ri frxqwu| � +fdoo lw #
��
� lqwr frxqwu| dqg lqgxvwu| vshfl�f frpsr0

qhqwv1 Wr gr wklv zh uxq wkh uhjuhvvlrq +wkhuh duh 433 #
��
hvwlpdwhv rewdlqhg iurp

wkh lqgxvwu| YDUv,

#
��
' >n k� n B� n 0�� +714,

zkhuh � lv d frxqwu| lqgh{ +� ' �c 2c ���c D, dqg � lv dq lqgxvwu| lqgh{ +� '

�c 2c ���c 2�,1 Wkh frqvwdqw whup > phdvxuhv wkh dyhudjh srolf| lpsdfw dfurvv doo

vhfwruv dqg frxqwulhv/ wkh k�*v frh!flhqwv phdvxuh wkh dyhudjh ghyldwlrq ri wkh vhf0

wruv ri frxqwu| �*v iurp >( wkh B�*v frh!flhqwv phdvxuh wkh dyhudjh +furvv0frxqwu|,

ghyldwlrq ri lqgxvwu| � iurp >� Reylrxvo|/ wkh k�*v dqg wkh B�*v frh!flhqwv fdqqrw

eh hvwlpdwhg lqghshqghqwo|/ dv wkh olqhdu ghshqghqf| ehwzhhq wkh h{sodqdwru|

yduldeohv lpsolhv wkdw erwk wkh lqgxvwu| h�hfwv dqg wkh frxqwu| h�hfwv vxp wr

}hur +l1h1
S

� k� '
S

� B� ' f,1 Wkhuhiruh htxdwlrq +714, lv hvwlpdwhg xqghu wkh

frqvwudlqwv

k
D
' �[

��'D

k�c B
2�

' � [
� �'2�

B�� +715,

Wkh k�*v phdvxuh krz pxfk khwhurjhqhlw| ri uhvsrqvhv fdq eh dwwulexwhg wr frxq0

wu| vshfl�f idfwruv/ rqfh lqgxvwu| gl�huhqfhv +lghqwlfdo dfurvv frxqwulhv, duh frq0

wuroohg iru1 Vlploduo|/ wkh B�*v phdvxuh wkh khwhurjhqhlw| ri uhvsrqvhv uhodwhg

wr lqgxvwu| vshfl�f idfwruv/ diwhu frqwuroolqj iru frxqwu| h�hfwv +lghqwlfdo dfurvv

lqgxvwulhv,1
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Wkh hvwlpdwhv ri htxdwlrq +714, duh uhsruwhg lq Wdeoh 8/ zkhuh erwk wkh 570

prqwk dqg wkh pd{lpxp hodvwlflw| duh xvhg dv lpsdfw phdvxuhv +hvwlpdwhg zlwk

JOV dvvxplqj wkh huuru whupv 0�� kdyh frxqwu|0vshfl�f yduldqfhv dqg duh fruuh0

odwhg dfurvv frxqwulhv,1 Wkh hvwlpdwhg frqvwdqw > iurp wkh 570prqwk hodvwlflw|

htxdwlrq +�uvw froxpq, lqglfdwhv wkdw dq xqh{shfwhg lqwhuhvw udwh lqfuhdvh ri 4

shufhqwdjh srlqw uhgxfhv wkh ohyho ri lqgxvwuldo dfwlylw| e| 319 shu fhqw/ lq wkh

dyhudjh lqgxvwu| ri wkh dyhudjh frxqwu|1 D orzhu wkdq dyhudjh uhvsrqvh iru XV

lqgxvwulhv dsshduv +d srvlwlyh dqg vljql�fdqw frxqwu| h�hfw,/ zkloh qr �vwuxf0

wxudo� gl�huhqfhv hphujh ehwzhhq Iudqfh/ Lwdo| dqg Jhupdq|/ zkhuh wkh dyhudjh

+furvv0lqgxvwu|, srolf| h�hfw grhv qrw uhyhdo d vwdwlvwlfdoo| vljql�fdqw frxqwu|

frpsrqhqw158 Vljql�fdqw gl�huhqfhv dsshdu dfurvv lqgxvwulhv/ frq�uplqj wkdw lq0

gxvwulhv surgxflqj qrq0gxudeoh frqvxpswlrq jrrgv h{shulhqfh d vpdoohu idoo lq

dfwlylw| wkdq wkh lqgxvwulhv surgxflqj gxudeoh0frqvxpswlrq ru lqyhvwphqw jrrgv

+wkrvh dsshdulqj lq wkh orzhu sduw ri Wdeoh 8,1 Qrwh/ pruhryhu/ wkdw wkh furvv0

lqgxvwu| yduldelolw| lv odujhu wkdq wkh furvv0frxqwu| yduldelolw| +gl�huhqfhv dfurvv

lqgxvwulhv fdq eh dv odujh dv 5 shufhqwdjh srlqwv/ pruh wkdq wzlfh wkh pd{lpxp

gl�huhqfh uhfrughg dfurvv frxqwu|,1

81 Wkh Ghwhuplqdqwv ri wkh Prqhwdu| Srolf| H�hfwv

Wkh khwhurjhqhlw| ri lqgxvwu| uhvsrqvhv dsshdulqj lq doo frxqwulhv udlvhv wkh qdw0

xudo txhvwlrq ri zkdw h{sodlqv vxfk gl�huhqfhv1 Wkh �lqwhuhvw udwh fkdqqho� dqg

wkh �eurdg fuhglw fkdqqho� ylhzv ri prqhwdu| wudqvplvvlrq vxjjhvw vhyhudo ihd0

wxuhv wkdw pljkw khos dqvzhulqj wklv txhvwlrq1 Wkh sxusrvh ri wklv vhfwlrq lv wr

exlog sur{lhv iru vrph ri wkhvh ihdwxuhv dqg wr xvh wkhp wr h{sodlq wkh gl�huhqwldo

58Suhylrxv hvwlpdwhv/ xvlqj lpsdfw phdvxuhv ghulyhg iurp frxqwu| vshfl�f YDU vfkhphv +vhh
irrwqrwh 47,/ uhyhdohg pruh khwhurjhqhlw| lq wkh frxqwu| �{hg h�hfwv wkdq zkdw dsshduv iurp
Wdeoh 8+zklfk lv edvhg rq wkh kduprql}hg YDU vfkhph ri Wdeoh 4,1 Wkh lqgxvwu| h�hfwv/
krzhyhu/ duh rqo| pdujlqdoo| d�hfwhg e| wkh YDU vfkhph1
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lqgxvwu| lpsdfwv grfxphqwhg ehiruh1

8141 Wkh gdwdedvh

Wr frqvwuxfw wkhvh sur{lhv/ zh xvh lqirupdwlrq gudzq iurp wzr gdwdedvhv1 Wkh

�uvw rqh/ VWDQ +iurp wkh RHFG,/ frqwdlqv lqgxvwu| gdwd rq ydoxh dgghg/ lqyhvw0

phqw/ h{sruwv dqg hpsor|phqw dw d ohyho ri glvdjjuhjdwlrq wkdw lv dqdorjrxv wr wkh

rqh zh xvhg ehiruh +LVLF 627 gljlwv,159 Wkh vhfrqg gdwdedvh/ Dpdghxv/ lv dq rulj0

lqdo �up0ohyho gdwdedvh zkhuh edodqfh vkhhw lqirupdwlrq lv froohfwhg iurp derxw

483/333 pdmru sxeolf dqg sulydwh frpsdqlhv iurp 59 Hxurshdq frxqwulhv/ iurp doo

eudqfkhv ri pdqxidfwxulqj frqvlghuhg ehiruh/ ryhu wkh shulrg 4<<604<<:15: Wkh

�upv frqvlghuhg vkrz pdunhg gl�huhqfhv lq whupv ri vl}h +ydoxh dgghg/ hpsor|0

hhv, dqg dffhvv wr fdslwdo pdunhwv +erwk olvwhg dqg qrq0olvwhg frpsdqlhv dsshdu,1

Xqiruwxqdwho|/ zkhq xvlqj Dpdghxv zh duh irufhg wr h{foxgh wkh XV iurp wkh

dqdo|vlv1

Wr phdvxuh wkh lqwhuhvw udwh vhqvlwlylw| ri hdfk lqgxvwu| zh xvh wkh iroorzlqj

yduldeohv= d gxpp| gxudelolw| iru wkh lqgxvwulhv surgxflqj gxudeoh jrrgv>5; phd0

vxuhv ri vkruw0whup ghew +lqgxvwu| phdq dqg phgldq udwlr ri vkruw0whup ghew wr

wrwdo ghew,> phdvxuhv ri fdslwdo lqwhqvlw| +wkh udwlr ri dq lqgxvwu|*v lqyhvwphqw

wr ydoxh dgghg,> phdvxuhv ri �qdqflqj qhhgv +lqgxvwu| phdq dqg phgldq ri �up

59Gdwd duh dydlodeoh iru prvw RHFG frxqwulhv ryhu wkh 4<:30<6 shulrg1
5:Wkh gdwd lq Dpdghxv surylgh lqirupdwlrq rq wkh hqwluh glvwulexwlrq ri wkh lqgxvwu| ihdwxuhv

frqvlghuhg/ vxfk dv phdq dqg phgldq/ zklfk duh qrw dydlodeoh lq wkh VWDQ gdwdedvh1 Iru wkh
54 lqgxvwulhv ri wkh 7 Hxurshdq frxqwulhv vwxglhg khuh wkh gdwdedvh kdv revhuydwlrqv rq derxw
75/333 �upv1 Wkh gdwd duh olnho| wr eh eldvhg wrdzdugv phglxp0odujh �upv/ dv frpsdqlhv
vxuyh|hg lq Dpdghxv pxvw frpso| zlwk dw ohdvw rqh ri wkh iroorzlqj fulwhuld= +d, wxuqryhu
juhdwhu wkdq 45 ploolrq XVG> +e, qxpehu ri hpsor|hhv juhdwhu wkdq 483> +f, wrwdo dvvhwv juhdwhu
wkdq 45 ploolrq XVG1

5;Wkh lqgxvwulhv duh jurxshg rq wkh edvlv ri wkh hfrqrplf ghvwlqdwlrq ri surgxfwlrq xvhg lq
wkh qdwlrqdo dffrxqwv vwdwlvwlfv1 Dffruglqj wr wklv fulwhulrq/ wkh lqgxvwulhv surgxflqj �gxudeoh�
rxwsxw duh ghqrwhg e| wkh LVLF frghv ehjlqqlqj zlwk gljlwv= 66/ 69/ 6:/ 6; +fi1 Wdeoh 5,1
Dq dowhuqdwlyh phdvxuh/ zklfk lqfoxghv lqgxvwulhv 67 dqg 68 +sdshu dqg fkhplfdov, dprqj wkh
gxudeoh rxwsxw surgxfhuv/ grhv qrw fkdqjh wkh uhvxowv1
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zrunlqj fdslwdo shu hpsor|hh5<,> phdvxuhv ri wudgh rshqqhvv +udwlr ri h{sruwv 0

dqg ri lpsruwv soxv h{sruwv 0 wr wkh lqgxvwu| ydoxh dgghg,1 Zh h{shfw d vwurqjhu

rxwsxw h�hfw ri prqhwdu| srolf| lq wkh lqgxvwulhv zkhuh odujhu ydoxhv ri hdfk ri

wkh deryh yduldeohv dsshdu163

Dffruglqj wr wkh vxjjhvwlrqv ri wkh eurdg fuhglw fkdqqho/ wkh iroorzlqj lqglfd0

wruv duh frqvwuxfwhg= �up vl}h +phdq dqg phgldq qxpehu ri hpsor|hhv shu �up

lq hdfk vhfwru,> wkh lqgxvwu| vkduh ri olvwhg frpsdqlhv +wkh udwlr ri wkh qxpehu

ri hpsor|hhv ri olvwhg frpsdqlhv/ lqfoxglqj wkhlu vxevlgldulhv/ wr wkh wrwdo qxpehu

ri hpsor|hhv lq wkh lqgxvwu|,> phdvxuhv ri �qdqfldo ohyhudjh +phdq dqg phgldq

udwlr ri wrwdo ghew wr vkduhkroghuv* fdslwdo,1 Zh lqwhusuhw wkhvh yduldeohv dv sur{0

lhv iru wkh lqghewqhvv fdsdflw| ri �upv1 Iru lqvwdqfh/ odujhu �upv duh h{shfwhg wr

kdyh hdvlhu dffhvv wr wkh erqg pdunhw> vlploduo|/ wkh ohyhudjh udwlr lv wdnhq dv dq

lqglfdwru ri eruurzlqj delolw|/ frqvlvwhqwo| zlwk wkh �qglqjv ri Jldqqhwwl +5333,

wkdw pruh ohyhudjhg �upv whqg wr jhw ordqv dw ehwwhu whupv +erwk pdwxulw| dqg

lqwhuhvw udwh,164 Wkhuhiruh/ rq wkh edvlv ri wkh eurdg fuhglw fkdqqho k|srwkhvlv/

dq lqyhuvh uhodwlrqvkls ehwzhhq wkh h�hfwlyhqhvv ri prqhwdu| srolf| dqg wkh ohyho

ri wkhvh yduldeohv lv h{shfwhg +l1h1 d srvlwlyh sduwldo fruuhodwlrq frh!flhqw,1

Ilqdoo|/ zh frqvwuxfw dq lqglfdwru wr phdvxuh wkh lqflghqfh ri lqwhuhvw udwh

h{shqglwxuhv rq sur�wv/ fdoohg lqwhuhvw exughq +phdq dqg phgldq udwlr ri lqwhuhvw

udwh sd|phqwv wr rshudwlqj sur�wv,1 Wklv yduldeoh pd| d�hfw �upv* uhvsrqvlyhqhvv

wr srolf| vkrfnv hlwkhu gluhfwo|/ dv vxjjhvwhg e| �olplwhg sduwlflsdwlrq prghov�

5<Zrunlqj fdslwdo lv gh�qhg lq Dpdghxv dv wkh vxp ri wkh dvvhw lwhpv �vwrfnv� dqg �ghewruv�
plqxv wkh oldelolw| lwhp �fuhglwruv�1 Wklv yduldeoh sur{lhv wkh vkruw whup �qdqfldo uhtxluhphqw
ri d �up exvlqhvv dvvrfldwhg zlwk lwv rshudwlqj dfwlylw|1

63Lq wkh fdvh ri dq lqwhuhvw udwh lqfuhdvh/ d odujhu rxwsxw uhgxfwlrq1 Wkhuhiruh/ wkh h{shfwhg
vljq ri wkh sduwldo fruuhodwlrq frh!flhqw ehwzhhq wkh hvwlpdwhg hodvwlflwlhv +Wdeoh 6, dqg hdfk
ri wkhvh lqglfdwruv lv qhjdwlyh1

64Xvlqj lqirupdwlrq iurp wkh Dpdghxv gdwdedvh Jldqqhwwl vkrzv wkdw �wkh frvw ri ghew lv
orzhu iru pruh ohyhuhg �upv� dqg wkdw �pruh ohyhuhg �upv duh wkh rqhv zlwk kljkhu vkduh ri
orqj whup ghew wr wrwdo ghew�1 Erwk �qglqjv ohdg khu wr frqfoxgh wkdw kljk ohyhudjh lv d vljqdo
ri wkh delolw| wr jhw ordqv dw ehwwhu whupv1
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+h1j1 Fkulvwldqr dqg Hlfkhqedxp/ 4<<5> Ixhuvw/ 4<<5> Oxfdv/ 4<<3,/ ru wkurxjk

d zruvhqlqj ri wkhlu fuhglwzruwklqhvv1 Lw lv h{shfwhg wkdw d kljkhu lqwhuhvw udwh

exughq udlvhv wkh lpsdfw ri prqhwdu| srolf|165

Vrxufhv dqg gh�qlwlrqv ri doo wkh yduldeohv xvhg lq wkh dqdo|vlv duh ghwdlohg

lq Dsshqgl{ E dqg vxppdul}hg lq Wdeoh D4= wkh lqwhuhvw udwh fkdqqho yduldeohv

dsshdu lq wkh vkdghg duhd ri wkh uljkw froxpq> ehorz wkhp wkh eurdg fuhglw

fkdqqho yduldeohv duh olvwhg lq d zklwh er{1

8151 Uhjuhvvlrq dqdo|vlv

Wkh lqgxvwu| h�hfwv wkdw zh zdqw wr h{sodlq duh phdvxuhg e| wkh hodvwlflwlhv wr

prqhwdu| srolf| vkrfnv uhsruwhg lq Wdeoh 61 Vlqfh wkhvh hodvwlflwlhv duh dyhudjhv

ri wkh lqgxvwu| ehkdylru ryhu wkh hvwlpdwlrq shulrg/ wkh h{sodqdwru| yduldeohv duh

dovr phdvxuhg dv dyhudjhv ryhu wkh dydlodeoh shulrg166 Wkh xvh ri dyhudjhv/ pruh0

ryhu/ uhgxfhv wkh srvvlelolw| wkdw wkh uhvxowv ghshqg rq d sduwlfxodu uhdol}dwlrq ri

wkh gdwd lq d jlyhq |hdu1

Wdeoh 9 uhsruwv wkh uhvxowv ri d uhjuhvvlrq dqdo|vlv zkhuh wkh 570prqwk hodv0

wlflw| lv xvhg dv ghshqghqw yduldeoh167 Doo hvwlpdwhv lqfoxgh frxqwu| �{hg h�hfwv

wr frqwuro iru xqrevhuyhg lqgxvwu|0lqyduldqw idfwruv zklfk pd| d�hfw wkh srolf|

lpsdfw lq d jlyhq frxqwu|68 dqg frpprq +dfurvv frxqwu|, frh!flhqwv rq wkh lqgxv0

wu| h{sodqdwru| yduldeohv +gxudelolw|/ lqyhvwphqw2ydoxh dgghg/ rshqqhvv/ ohyhudjh/

65Wkh lqwhuhvw udwh exughq lqglfdwru gl�huv iurp wkh ohyhudjh lqglfdwru glvfxvvhg ehiruh/ zklfk
lv d sur{| iru lqghewqhvv fdsdflw|1 Frqfhswxdoo|/ wkh lqghshqghqfh ri wkh wzr frqfhswv rewdlqv li
rshudwlqj sur�wv duh lqghshqghqw ri ohyhudjh1 Lq rxu vdpsoh/ wkh fruuhodwlrq frh!flhqw ehwzhhq
wkh ohyhudjh dqg wkh lqwhuhvw udwh exughq lv 3181

66Wkh lqglfdwruv duh dyhudjhv ryhu wkh dydlodeoh shulrg= 4<<60<: iru Dpdghxv dqg 4<:30<6 iru
VWDQ yduldeohv1

67Vlplodu uhvxowv duh rewdlqhg zkhq wkh rwkhu hodvwlflw| phdvxuhv duh xvhg +fi1 htxdwlrq 8 dqg
9 lq Wdeoh 9,1

68Wkh hvwlpdwhv duh edvhg rq wkh Zklwh khwhurvfkhgdvwlflw| frqvlvwhqw hvwlpdwru +Juhhqh/
5333/ s1796, zklfk doorzv xv wr wdnh dffrxqw ri wkh qrq0vskhulfdo glvwxuedqfhv w|slfdo ri furvv0
vhfwlrq gdwd1
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vl}h/ lqwhuhvw0exughq/ hwf11,169 Wkh dqdo|vlv lv edvhg rq wzr gl�huhqw gdwd vdpsohv=

wkh �uvw rqh xvhv wkh sur{lhv frqvwuxfwhg iurp wkh VWDQ gdwdedvh/ zklfk lqfoxghv

wkh Xqlwhg Vwdwhv +htxdwlrqv 4 dqg 5,1 Wkh vhfrqg lv edvhg rq Dpdghxv dqg lv

frq�qhg wr Hxurshdq frxqwulhv +htxdwlrqv 6 wr :,1

Htxdwlrq 4 lv hvwlpdwhg xvlqj wkh gxudelolw| gxpp|/ wkh lqyhvwphqw lqwhqvlw|

dqg wkh wudgh rshqqhvv dv h{sodqdwru| yduldeohv1 Vlqfh qhlwkhu rshqqhvv phdvxuh

lv vwdwlvwlfdoo| vljql�fdqw/6: htxdwlrq 5 suhvhqwv uhvxowv zkhuh wklv yduldeoh lv rplw0

whg1 Lw dsshduv wkdw lqgxvwulhv surgxflqj gxudeoh rxwsxw dqg zkhuh surgxfwlrq lv

pruh fdslwdo0lqwhqvlyh whqg wr vkrz d pruh lqwhqvh uhdfwlrq wr srolf| vkrfnv1 Wklv

�qglqj/ dovr kljkoljkwhg lq vlqjoh0frxqwu| vwxglhv e| Kd|r dqg Xkohqeurfn +5333,

dqg Jdqoh| dqg Vdoprq +4<<:,/ frq�upv wkh uhohydqfh ri wkh wudglwlrqdo lqwhuhvw

udwh fkdqqho ri prqhwdu| wudqvplvvlrq1 Xqolnh Kd|r dqg Xkohqeurfn/ krzhyhu/

qr vljql�fdqw uroh iru wkh ghjuhh ri wudgh rshqqhvv lv ghwhfwhg1

Wkh xvh ri edodqfh vkhhw lqglfdwruv iurp Dpdghxv doorzv xv wr jr rqh vwhs

ixuwkhu lq wkh dqdo|vlv dqg wr whvw wkh vljql�fdqfh ri fuhglw fkdqqho yduldeohv1

Htxdwlrq 6/ zkhuh doo h{sodqdwru| yduldeohv frqvwuxfwhg iurp Dpdghxv duh xvhg

+l1h1 zrunlqj fdslwdo/ vkruw0whup ghew/ vl}h/ ohyhudjh/ olvwhg frpsdqlhv/ lqwhuhvw

exughq,/ vkrzv wkdw wkh lpsdfw ri prqhwdu| srolf| lv qrw vljql�fdqwo| uhodwhg wr

phdvxuhv ri vkruw0whup ghew/ �qdqflqj qhhgv +zrunlqj fdslwdo, dqg olvwhg frp0

sdqlhv +wkhvh yduldeohv gr qrw sdvv d mrlqw whvw ri uhgxqgdqf|,1 Diwhu uhprylqj

uhgxqgdqw yduldeohv iurp wkh hvwlpdwlrq/ wkh vljql�fdqw uroh ri gxudelolw| lv frq0

�uphg dqg hylghqfh dsshduv lq vxssruw ri wkh eurdg fuhglw fkdqqho k|srwkhvlv

+htxdwlrq 7,= wzr ri wkh yduldeohv phdvxulqj �upv* eruurzlqj fdsdflw|/ qdpho|

ohyhudjh dqg �up vl}h/ duh vljql�fdqw dqg kdyh wkh h{shfwhg +srvlwlyh, vljq1 Wklv

lv frqvlvwhqw zlwk wkh k|srwkhvlv wkdw d kljkhu eruurzlqj fdsdflw| uhgxfhv wkh

srwhqf| ri prqhwdu| srolf|1 Zh dovr �qg wkdw wkh lqwhuhvw0exughq yduldeoh lv

69Wkh k|srwkhvlv ri htxdo +dfurvv frxqwu|, frh!flhqwv lv qrw uhmhfwhg dw wkh 8 shu fhqw ohyho1
6:Wkh uhvxowv lq htxdwlrq 4 duh edvhg rq wkh +lpsruwv.h{sruwv,2+ydoxh dgghg, lqglfdwru1
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vljql�fdqw dqg kdv wkh h{shfwhg +qhjdwlyh, vljq1

Txdqwlwdwlyho|/ wkh hfrqrplf vljql�fdqfh ri wkh fuhglw fkdqqho yduldeohv +vl}h

dqg ohyhudjh, dsshduv dv uhohydqw dv wkdw ri wkh lqwhuhvw fkdqqho yduldeohv1 Wkh

hvwlpdwhg pdujlqdo h�hfw ri lqfuhdvlqj wkh w|slfdo �up vl}h e| wzr kxqguhg hp0

sor|hhv lv wr uhgxfh wkh srolf| lpsdfw e| derxw 319 shufhqwdjh srlqwv1 Wr jhw

d ihho ri pdjqlwxghv/ qrwh wkdw vxfk dq h�hfw lv vx!flhqwo| odujh wr r�vhw wkh

gl�huhqwldo qhjdwlyh h�hfw h{shulhqfhg e| gxudeoh surgxflqj lqgxvwulhv1 Frqvlg0

hulqj wkdw wkh udqjh ri yduldwlrq ri wkh +phgldq, �up vl}h lq rxu vdpsoh udqjhv

iurp 318 wr 8 kxqguhg hpsor|hhv +wklv lqwhuydo frqwdlqv dssur{lpdwho| <3( ri wkh

revhuydwlrqv,/ wkh vl}h yduldeoh dsshduv fdsdeoh ri lqgxflqj gl�huhqwldo lpsdfwv lq

wkh udqjh ri 418 shufhqwdjh srlqwv/ txlwh d odujh qxpehu li mxgjhg lq frpsdulvrq

wr wkh udqjh ri yduldwlrq ri wkh srolf| lpsdfwv +Wdeoh 6,16;

Wkh uhvxowv duh uhdvrqdeo| urexvw1 Wkh| duh hvvhqwldoo| dqdorjrxv wr wkh rqhv

rewdlqhg lq d suhylrxv yhuvlrq ri wkh sdshu/ zkhuh wkh lqgxvwu| lpsdfwv zhuh phd0

vxuhg xvlqj frxqwu|0vshfl�f lghqwl�fdwlrq vfkhphv1 Wkh pdlq gl�huhqfh ehwzhhq

wkh suhylrxv hvwlpdwhv dqg wkh fxuuhqw rqhv lv wkh furvv0frxqwu| khwhurjhqhlw| ri

wkh frxqwu| �{hg h�hfwv/ zklfk zdv suhylrxvo| pruh dssduhqw16< Krzhyhu wkh

furvv0lqgxvwu| yduldelolw| dqg/ txlwh lpsruwdqwo|/ lwv uhodwlrq wr wkh lqgxvwu| ihd0

wxuhv duh qrw d�hfwhg e| wkh fkrlfh ri wkh lghqwl�fdwlrq vfkhph= hyhq xqghu wkh

frxqwu| vshfl�f vfkhphv wkh gxudelolw|/ ohyhudjh/ �up0vl}h dqg lqwhuhvw0exughq

yduldeohv zhuh vljql�fdqwo| uhodwhg wr wkh lqgxvwuldo lpsdfw ri srolf|1 Wkh xvh ri

dowhuqdwlyh lpsdfw phdvxuhv +pd{lpxp ru 4;057 prqwk hodvwlflw|, zhdnhqv vrph0

zkdw wkh vljql�fdqfh ri wkh ohyhudjh yduldeoh +vhh htxdwlrqv 8 dqg 9,/ zlwk qr

6;Vlploduo|/ wkh ohyhudjh yduldeoh lv fdsdeoh wr h{sodlq derxw 4 shufhqwdjh srlqw ri wkh gl�hu0
hqwldo srolf| h�hfwv1

6<Frxqwu| vshfl�f h�hfwv duh txlwh vlplodu lq Wdeoh 91 Lq htxdwlrq 5 lw lv qrw srvvleoh wr uhmhfw
wkh k|srwkhvlv +dw wkh 43 shu fhqw ohyho, wkdw Iudqfh/ Jhupdq|/ Lwdo| dqg wkh XVD kdyh lghqwlfdo
�{hg h�hfwv> d vwurqjhu wkdq dyhudjh srolf| h�hfw lv ghwhfwhg iru wkh XN1 Zkhq wkh Hxurshdq
vdpsoh lv xvhg +htxdwlrq 7, lw lv qrw srvvleoh wr uhmhfw wkh k|srwkhvlv ri htxdo frh!flhqwv +dw
wkh 43 shu fhqw ohyho, ehwzhhq Jhupdq|/ Lwdo| dqg wkh XN1
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pdmru frqvhtxhqfh iru wkh rwkhu yduldeohv1 Wklv dovr kdsshqv zkhq lqvwuxphqwdo

yduldeoh hvwlpdwlrq lv shuiruphg +htxdwlrq :,/ wr frqwuro iru wkh eldvhv srvvleo|

uhodwhg wr phdvxuhphqw huuruv lq wkh lqglfdwruv173 Ryhudoo/ wkh srlqw hvwlpdwhv ri

doo yduldeohv +h{fhsw ohyhudjh, uhpdlq vljql�fdqw dqg wkhlu ydoxh grhv qrw fkdqjh

pxfk dfurvv htxdwlrqv1 Lq sduwlfxodu/ wkh frh!flhqwv ri gxudelolw| dqg �up vl}h duh

doprvw lghqwlfdo dfurvv htxdwlrqv/ vxjjhvwlqj wkdw wkhlu txdqwlwdwlyh vljql�fdqfh

uhpdlqv vwurqj1

91 Frqfoxglqj Uhpdunv

Wklv sdshu lqyhvwljdwhg wkh gl�huhqwldo rxwsxw h�hfwv ri xqdqwlflsdwhg prqhwdu|

srolf| vkrfnv xvlqj lqgxvwu| gdwd iurp 8 RHFG frxqwulhv1 Wkh �uvw vwhs ri wkh

dqdo|vlv grfxphqwhg vxfk gl�huhqfhv/ kljkoljkwlqj wzr pdlq hpslulfdo uhjxodulwlhv=

+l, d vljql�fdqw furvv0lqgxvwu| khwhurjhqhlw| ri srolf| h�hfwv> +ll, d furvv0lqgxvwu|

glvwulexwlrq ri srolf| h�hfwv vlplodu dfurvv frxqwulhv= vrph lqgxvwulhv/ h1j1 pr0

wruyhklfohv +irrg,/ vkrz d v|vwhpdwlf deryh +ehorz, dyhudjh uhvsrqvh wr d srolf|

vkrfn1

Wkh vhfrqg vwhs ri wkh dqdo|vlv dwwhpswhg wr h{sodlq wkhvh uhjxodulwlhv lq

whupv ri lqgxvwu| fkdudfwhulvwlfv1 Lq sduwlfxodu/ zh xvhg wzr lqgxvwu| gdwdedvhv

wr frqvwuxfw d qxpehu ri sur{lhv iru wkh ghwhuplqdqwv ri prqhwdu| srolf| h�hfwv

vxjjhvwhg e| wkh �lqwhuhvw udwh fkdqqho� dqg wkh �eurdg fuhglw fkdqqho� ylhzv

ri wkh prqhwdu| wudqvplvvlrq phfkdqlvp1 Dprqj wkh yduldeohv lqglfdwhg e| wkh

iruphu/ zh exlow d gxpp| iru wkh lqgxvwulhv surgxflqj gxudeoh jrrgv/ lqgxvwu|

phdvxuhv ri fdslwdo lqwhqvlw|/ �qdqflqj uhtxluhphqwv dqg ri h{fkdqjh udwh vhqvlwly0

lw| +rshqqhvv wr wudgh,1 Lq olqh zlwk wkh vxjjhvwlrqv ri wkh �eurdg fuhglw fkdqqho�/

73Zh lqvwuxphqwhg wkh vl}h/ ohyhudjh dqg lqwhuhvw exughq yduldeohv ri htxdwlrq 7 zlwk wkhlu
udqnv dfurvv frxqwulhv dqg lqgxvwulhv1 Iru lqvwdqfh/ zh udqnhg doo wkh lqgxvwulhv lq doo frxqwulhv
dffruglqj wr wkh phgldq qxpehu ri Hpsor|hhv shu �up +vl}h,/ dqg xvhg wklv udqnlqj dv dq
lqvwuxphqw iru wkdw yduldeoh1

53



zklfk hpskdvl}h wkh dpsol�hu h�hfw sod|hg e| �upv* fuhglwzruwklqhvv lq wkh suhv0

hqfh ri fdslwdo pdunhw lpshuihfwlrqv/ zh frqvwuxfwhg d qxpehu ri sur{lhv iru wkh

�upv* eruurzlqj fdsdflw|/ vxfk dv wkh lqgxvwu|*v vkduh ri olvwhg frpsdqlhv/ phdq

dqg phgldq �up vl}h dqg �qdqfldo ohyhudjh1 Wr exlog vhyhudo ri wkhvh lqglfdwruv

zh xvhg dq ruljlqdo �up ohyho gdwdedvh zklfk frqwdlqv edodqfh vkhhw lqirupdwlrq

iurp dssur{lpdwho| 75/333 olvwhg dqg qrq0olvwhg �upv1 Wkh uhvxowlqj vxppdu|

vwdwlvwlfv duh dwwdfkhg dv d gdwd dsshqgl{1

Wkh vwxg| ri wkh olqndjhv ehwzhhq srolf| h�hfwv dqg lqgxvwu| ihdwxuhv vkrzhg

wkdw/ frqvlvwhqwo| zlwk wkhruhwlfdo vxjjhvwlrqv/ prqhwdu| srolf| h�hfwv duh vwurqjhu

lq wkh lqgxvwulhv surgxflqj gxudeoh rxwsxw/ zlwk d kljkhu fdslwdo lqwhqvlw| ri sur0

gxfwlrq dqg zlwk vpdoohu eruurzlqj fdsdflw| +l1h1 vpdoohu vl}h dqg2ru ohyhudjh

udwlr,1 Pruhryhu/ wkh rxwsxw h�hfwv ri srolf| vkrfnv dsshduhg wr eh odujhu lq wkh

lqgxvwulhv fkdudfwhul}hg e| d juhdwhu lqwhuhvw udwh exughq +l1h1 wkh udwlr ri lqwhuhvw

sd|phqwv wr rshudwlqj sur�w,1 Qr fohdu olqndjhv hphujhg ehwzhhq wkh srolf| lp0

sdfwv dqg wkh ghjuhh ri rshqqhvv wr wudgh/ �qdqfldo uhtxluhphqwv dqg vwrfn pdunhw

dffhvv1 Txdqwlwdwlyho|/ wkh hfrqrplf vljql�fdqfh ri wkh fuhglw fkdqqho yduldeohv

+vl}h dqg ohyhudjh, dsshduhg ri wkh vdph rughu ri pdjqlwxgh dv wkdw ri wkh lqwhu0

hvw fkdqqho yduldeohv1 Wklv vxjjhvwv wkdw plfurhfrqrplf lqgxvwu| ihdwxuhv kdyh d

vljql�fdqw lq xhqfh rq pdfurhfrqrplf rxwfrphv1

Rxu h{huflvh vkrzv wkdw wkh lqirupdwlrq frqwdlqhg lq glvdjjuhjdwhg gdwd fdq

eh xvhixo wr xqghuvwdqg wkh zrunlqjv ri wkh prqhwdu| wudqvplvvlrq phfkdqlvp1

Vhyhudo h{whqvlrqv dqg dssolfdwlrqv duh ohiw iru ixwxuh uhvhdufk1 Dprqj wkh iruphu/

lw zrxog eh ri lqwhuhvw wr dqdo|}h zkhwkhu gl�huhqwldo srolf| h�hfwv dovr dulvh zlwk

uhvshfw wr sulflqj ehkdylru dqg wr h{whqg wkh dqdo|vlv wr wkh vhuylfh lqgxvwulhv1

Ghhshqlqj dqg zlghqlqj wkh froohfwlrq ri glvdjjuhjdwhg gdwd lv dq lpsruwdqw wdvn

iru ixwxuh hpslulfdo zrun1 Ixwxuh uhvhdufk pljkw dovr eh frqfhuqhg zlwk srolf|

lvvxhv1 Lq Hxursh/ iru lqvwdqfh/ wkhuh duh txhvwlrqv derxw wkh srvvleoh dv|pphwulf
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h�hfwv wkdw wkh HFE srolf| pljkw fdvw rq gl�huhqw frxqwulhv1 Lq sduwlfxodu/ lw

zrxog eh lqwhuhvwlqj wr xqghuvwdqg wr zkdw h{whqw gl�huhqfhv grfxphqwhg iurp

klvwrulf gdwd duh olnho| wr fkdqjh gxh wr wkh frpprq prqhwdu| srolf| ri wkh HFE1

Vrph ri wkhvh lvvxhv kdyh ehhq uhfhqwo| dgguhvvhg e| Fduolqr dqg GhIlqd +4<<;d,/

Fhffkhwwl +4<<<,/ Idyhur/ Jldyd}}l dqg Iodeel +4<<<,/ Jxlvr hw do1 +4<<<,1 Glvdj0

juhjdwhg gdwd dsshdu wr xv d srwhqwldoo| surplvlqj zd| wr wdfnoh wkhvh txhvwlrqv

ehfdxvh wkh| doorz djjuhjdwh srolf| h�hfwv wr eh ghfrpsrvhg lqwr lqgxvwu| dqg

frxqwu| vshfl�f frpsrqhqwv dqg/ hyhqwxdoo|/ wr pdnh vrph surjuhvv wrzdugv wkh

lghqwl�fdwlrq ri wkhlu plfurhfrqrplf dqg pdfurhfrqrplf ghwhuplqdqwv1
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prq Hxurshdq prqhwdu| srolf| kdyh dv|pphwulf h�hfwvB�/ Hfrqrplf Shu0
vshfwlyhv/ Ihghudo Uhvhuyh Edqn ri Fklfdjr/ ss1 890:81

^54` Kd|r E1 dqg E1 Xkohqeurfn +5333,/ �Lqgxvwu| h�hfwv ri prqhwdu| srolf| lq
Jhupdq|�/ lq Uhjlrqdo Dvshfwv ri Prqhwdu| Srolf| lq Hxursh/ M1 yrq Kdjhq
dqg F1M1 Zdoohu +hgv,/ Ervwrq/ Noxzhu/ s1 45:048;1

^55` Khoj U1/ S1 Pdqdvvh/ W1 Prqdfhool dqg U1 Uryhool +4<<8,/ �Krz pxfk
+d,v|pphwu| lq HxurshB Hylghqfh iurp lqgxvwuldo vhfwruv�/ Hxurshdq Hfr0
qrplf Uhylhz/ 6<=434:0741

^56` Nlp V1 dqg Q1 Urxelql +4<<8, �Oltxlglw| dqg H{fkdqjh Udwhv= d vwuxfwxudo
YDU dssurdfk�/ dshu suhvhqwhg dw d FHSU frqihuhqfh lq ERQQ rq 43044
Iheuxdu| 4<<81

^57` Ohhshu H1/ F1 Vlpv dqg W1 ]kd +4<<9,/ �Zkdw grhv prqhwdu| srolf| grB�/
Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/ yro1 5=4096

^58` Oxfdv U1H1Mu1 +4<:6,/ �Vrph Lqwhuqdwlrqdo Hylghqfh rq Rxwsxw0Lq dwlrq
Wudghr�v�/ Dphulfdq Hfrqrplf Uhylhz/ 96= 6590671
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^59` Oxfdv/ U1H1Mu1 +4<<3, �Oltxlglw| dqg lqwhuhvw udwhv�/ Mrxuqdo ri Hfrqrplf
Wkhru|/ 83=56:0971

^5:` Uxghexvfk J1 +4<<;, �Gr phdvxuhv ri Prqhwdu| Srolf| lq d YDU Pdnh
VhqvhB�/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 6</ ss1 <3:0<641

^5;` Vlpv F1 +4<;5,/ �Lqwhusuhwlqj wkh pdfurhfrqrplf wlph vhulhv idfwv�/ Hxur0
shdq Hfrqrplf Uhylhz/ 69=<:8044441

^5<` Vlpv F1 +4<<;,/ �Frpphqw rq Uxghexvfk= cGr Phdvxuhv ri prqhwdu| srolf|
lq d YDU pdnh vhqvhB* �/ Lqwhuqdwlrqdo Hfrqrplf Uhylhz/ 6</ ss1 <660
<741

^63` Vlpv F1 dqg W1 ]kd +4<<8,/ �Grhv Prqhwdu| Srolf| Jhqhudwh UhfhvvlrqvB�/
pdqxvfulsw/ \doh Xqlyhuvlw|1

^64` Vwrfnpdq D1F1 +4<;;,/ �Vhfwrudo dqg qdwlrqdo djjuhjdwh glvwxuedqfhv wr lq0
gxvwuldo rxwsxw lq vhyhq hxurshdq frxqwulhv�/ Mrxuqdo ri Prqhwdu| Hfr0
qrplfv/ 54=6;:073<1

^65` Zdovk F1H1 +4<<;,/ Prqhwdu| Wkhru| dqg Srolf|/ PLW Suhvv/ Fdpeulgjh/
PD1
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Figure 1

Responses of the main macro variables to a monetary policy shock
�±��VWDQGDUG�HUURU�EDQGV�

Note: The boxes in each column show the response of the VAR variables to a shock to the short term interest rate (equal to
one standard deviation) yielded by the SVAR estimates of Table 1. The error bands were computed with Monte Carlo
simulations. The horizontal axis reports the months elapsed since the interest rate shock.
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Note: The industry impact is measured by the percent output reduction after an unanticipated interest rate increase (1 percentage point).

Industry impact of a contractionary monetary policy shock

Figure 2
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Table 1

Aggregate and industry VARs: ordering of variables

)5$ *(5 ,7$ 8. 86$

Industrial
Production

Industrial
Production

Industrial
Production

Industrial
Production

Industrial
Production

Consumer price
Index

Commodity
 price index

Short term rate
(3 month)

Money (M3)

Exchange rate
-------------------

Production index
of i-th industry

Consumer price
index

Commodity
price index

Short term rate
(3 month)

Money (M3)

Exchange rate
-------------------

Production index
of i-th industry

Consumer price
index

Commodity
price index

Short term rate
(3 month)

Money (M3)

Exchange rate
-------------------

Production index
of i-th industry

Consumer price
Index

Commodity
price index

Short term rate
(3 month)

Money (M3)

Exchange rate
-------------------

Production index
of i-th industry

Consumer price
index

Commodity
price index

Short term rate
(FF rate)

Money (M1)

-------------------
Production index
of i-th industry

Note: Estimated on monthly data (taken from the OECD: “Main Economic Indicators”) with a 5-lag specification over
the sample period 1975.1-1997.3 and monthly dummies (all data, except the short-term rate, are in log(levels) not
seasonally adjusted). Data for France begin in 1980.1; in a few industries of the other countries observations begin
around 1980.

Diagnostics of the VAR interest rate equation

                                                      France      Germany      Italy       UK             USA           
��ODJV

6HULDO�FRUUHODWLRQ
Breusch-Godfrey � 4.4 5.9 5.6 5.1 9.8
(LM test) � 2.8 0.2 1.8 0.2 0.3
                                                                                                                                                           
3DUDPHWHU�VWDELOLW\
(loglikelihood ratio) PLG�VDPSOH�EUHDN 38.4 47.9* 36.5 34.4 80.0*
                                                                                                                                                            
1RUPDOLW\
(Jarque Bera)                                    rejected       rejected       rejected       rejected       rejected         
Note: An asterisk indicates that the null hypothesis of, respectively, “no-serial correlation” and  “no structural
break” is rejected at the 10 per cent level. ��ODJV�shows the order of lagged residuals which are used in the serial
correlation test.



Table 2

Manufacturing Industries�(shares in total IP)

,6,&
&2'( �,1'8675,(6 )5$1&( *(50$1< ,7$/< 8. 86$

311  Food (FD) 10.3 5.6 7.8 9.6 7.8
313  Beverages (BV) 2.1 2.8 2.5 3.0 1.4
314  Tobacco (TB) 0.9 2.8 0.5 1.1 1.5
321  Textiles (TX) 3.5 2.7 8.9 3.7 3.0
322  Wearing apparel (CL) 2.6 1.4 4.4 2.2 2.3
323  Leather (LT) 0.5 0.3 1.0 0.3 0.2
324  Footwear (FT) 0.7 0.3 2.0 0.7 0.3
33 Wood and furniture (WD) 3.2 3.3 5.5 3.0 4.7
3411  Paper (PP) 2.5 2.4 2.3 3.2 4.2
342  Printing and publishing (PR) 4.7 2.0 3.5 7.1 6.4
351+352  Industrial chemicals (CH) 8.5 10.9 7.5* 11.3 10.0
353  Petroleum refineries (PT) 6.5 3.5 0.9 1.5* 1.7
36  Non-metallic mineral (NM) 4.3 4.2 7.2* 3.8 2.8
362  Glass (GL) 1.2 1.0 1.4 0.7 0.8*
371  Iron and steel (IR) 3.6 5.8 3.8 3.6 3.7
372  Non ferrous metals (NF) 1.9 1.8 0.8 1.3 1.7
381  Fabricated metal products (MP) 7.3 9.4 9.7 6.0 7.1
382  Machinery and equipment (MH) 9.7 11.3 9.6 11.8 11.4
383  Electrical machinery (EM) 9.6 11.2 7.3 9.1 8.6
3841  Ship building (SH) 0.5 0.4 0.4* 1.2 0.7
3843  Motor vehicles (MV) 6.9 9.3 4.9 5.5 6.1

Source: OECD-STAN database; Averages of yearly data over the 1970-1993 period.
An asterisk indicates that monthly industrial production data are not available. That industry is thus
excluded from VAR analysis of the corresponding country.



Table 3

Industry 24-month maximum 18-24 month 24-month maximum 18-24 month 24-month maximum 18-24 month 24-month maximum 18-24 month 24-month maximum 18-24 month

elasticity elasticity elasticity elasticity elasticity elasticity elasticity elasticity elasticity elasticity elasticity elasticity elasticity elasticity elasticity

Food  (FD) 0.24 -0.01 0.17 -0.53 -0.94 -0.36 ����� ����� -0.46 ����� ����� -0.26
����� ����� -0.20

Beverages (BV) -0.53 -1.28 -0.66 -0.33 -0.74 -0.22 ����� ����� -0.82 ����� ����� -0.55
����� ����� -0.25

Tobacco (TB) -0.24 -0.27 -0.13 0.75 -0.21 1.00 ���� 0.82 1.49 -0.60 -1.21 -0.58 0.15 -0.10 0.25

Textiles (TX) -0.22 -1.13 -0.31 0.47 0.42 0.46 ����� ����� -0.63 ����� ����� -0.98 -0.39 ����� -0.43

Wearing apparel (CL) -0.50 -1.10 -0.72 -0.22 -0.27 0.05 -0.24 ����� -0.28 -0.33 -0.36 -0.33 0.03 -0.22 -0.02

Leather (LT) -1.11 ����� -1.21 0.72 0.39 0.85 0.42 -0.45 0.29 -1.39 -1.77 -1.45 0.09 -0.34 -0.01

Footwear (FT) -0.07 -0.13 0.07 2.94 2.23 3.15 0.05 -0.10 0.21 -0.75 -0.96 -0.84 0.48 0.35 0.48

Paper (PP) -0.16 -0.32 -0.12 ����� ����� -2.14 ����� ����� -1.50 ����� ����� -0.68
����� ����� -0.31

Printing and publishing (PR) -0.68 ����� -0.82 -0.03 -0.96 0.25 ����� ����� -1.87 -0.58 -0.76 -0.49 -0.27 -0.48 -0.31

Industrial chemicals (CH) 0.08 -0.24 0.04 ����� ����� -1.98 n.a. n.a. n.a. ����� ����� -1.29
����� ����� -0.39

Petroleum refineries (PT) -0.02 -0.20 0.08 ����� -3.15 -2.95 ����� ����� -1.23 n.a. n.a. n.a.
����� ����� -0.57

Wood and furniture (WD) ����� ����� -1.23 -2.18 -2.95 -1.91 ����� ����� -1.43 ����� ����� -1.14
����� ����� -0.46

Non-metallic mineral (NM) ����� ����� -1.01 -1.20 -1.80 -0.92 n.a. n.a. n.a. ����� ����� -0.86
����� ����� -0.58

Glass (GL) -0.21 -0.37 -0.30 ����� ����� -2.36 ����� ����� -0.65 ����� ����� -0.77 na na na

Iron and steel (IR) -0.68 ����� -0.91 -1.53 -1.77 -1.68 ����� ����� -1.16 -1.63 -1.63 -1.57
����� ����� -1.05

Non-ferrous metals (NF) -0.45 -0.63 -0.49 -1.84 -1.85 -1.80 ����� ����� -1.41 ����� ����� -0.67
����� ����� -0.73

Fabricated metal products (MP) ����� ����� -1.19 ����� ����� -1.79 -0.12 -0.14 -0.07 -0.23 -0.68 -0.34
����� ����� -0.60

Machinery and equipment (MH) -2.00 ����� -2.41 -0.94 -1.04 -0.85 ����� ����� -1.90 ����� ����� -2.26
����� ����� -1.54

Electrical machinery (EM) -0.20 -0.35 -0.23 -0.47 -0.65 -0.32 ����� ����� -0.65 -1.83 -1.83 -1.74 -0.43 -0.65 -0.49

Shipbuilding (SH) -0.15 -0.70 0.12 ���� 2.56 3.36 n.a. n.a. n.a. 0.93 0.30 0.94 0.11 0.00 0.16

Motorvehicles (MV) -1.21 ����� -1.40 -1.50 -1.89 -1.28 -1.06 ����� -1.35 ����� ����� -2.34 -0.93 ����� -1.21

Industrial Production (IP) -0.53 ����� -0.59 ����� ����� -1.06 ����� ����� -0.99 -0.71 ����� -0.68 ����� ����� -0.51

Note: The ���PRQWK� elasticity indicates the percentage output change that occurs 24 months after a 1 percentage point increase of the short-term rate. 
The PD[LPXP�HODVWLFLW\  is the smallest output value recorded between 12 and 36 months after a 1 percentage point increase of the short-term rate.
The 18-24 month elasticity is the average elasticity recorded between 18 and 24 months after a 1 percentage point increase of the short-term rate.
Numbers in bold appearing in the first two columns of each country indicate that the point estimate of the output effect is significantly different from zero at the 5 per cent level.

(ODVWLFLW\�RI�LQGXVWULDO�RXWSXW�WR�D�PRQHWDU\�SROLF\�VKRFN

)UDQFH *HUPDQ\ 86$8.,WDO\



Table 4

 Rank Correlation of Industry Effects

$���5DQN�FRUUHODWLRQ�RI�LQGXVWULHV¶����PRQWK�HODVWLFLW\�WR�SROLF\

FRA GER ITA UK

GER 0.30

ITA 0.39 0.59

UK 0.39 0.16 0.39

USA 0.47 0.66 0.64 0.56

%���5DQN�FRUUHODWLRQ�RI�LQGXVWULHV¶�PD[LPXP�HODVWLFLW\�WR�SROLF\

FRA GER ITA UK

GER 0.27

ITA 0.35 0.61

UK 0.46 -0.01 0.26

USA 0.66 0.52 0.66 0.51

Note: Correlation is measured by the Spearman rank correlation index for the 16 industries where
data are available for all countries. The index is distributed with zero mean and standard deviation
1/(n-1) (i.e. 0.07 in our sample).



Table 5

Coefficient Standard error Coefficient Standard error

&RQVWDQW -0.63 0.01 *** -0.95 0.01 ***

'XPPLHV�
��&RXQWU\

France 0.13 0.13 0.00 0.12

Germany -0.12 0.23 -0.15 0.15

Italy 0.00 0.12 -0.09 0.23

UK -0.30 0.11 *** -0.12 0.11

US 0.29 0.08 *** 0.36 0.07 ***

��,QGXVWU\
Food  (FD) 0.40 0.04 *** 0.49 0.04 ***

Beverages (BV) 0.15 0.04 *** 0.12 0.04 ***

Tobacco (TB) 0.94 0.04 *** 0.74 0.04 ***

Textiles (TX) 0.32 0.04 *** 0.28 0.04 ***

Wearing apparel (CL) 0.38 0.04 *** 0.44 0.04 ***

Leather (LT) 0.36 0.04 *** 0.03 0.04

Footwear (FT) 1.18 0.04 *** 1.24 0.04 ***

Paper (PP) -0.30 0.04 *** -0.18 0.04 ***

Printing and publishing (PR) -0.01 0.04 -0.09 0.04 **

Industrial chemicals (CH) -0.21 0.06 *** -0.10 0.06 *

Petroleum refineries (PT) -0.66 0.06 *** -0.40 0.06 ***

Wood and furniture (WD) -0.66 0.04 *** -0.56 0.04 ***

Non-metallic mineral (NM) -0.26 0.06 *** -0.25 0.06 ***

Glass (GL) -0.34 0.06 *** -0.12 0.06 **

Iron and steel (IR) -0.52 0.06 *** -0.62 0.04 ***

Non-ferrous metals (NF) -0.36 0.04 *** -0.27 0.04 ***

Fabricated metal products (MP) -0.15 0.04 *** -0.11 0.04 **

Machinery and equipment (MH) -1.07 0.04 *** -1.02 0.04 ***

Electrical machinery (EM) -0.07 0.04 0.09 0.04 **

Shipbuilding (SH) 1.66 0.06 *** 1.46 0.06 ***

Motorvehicles (MV) -0.77 0.04 *** -1.17 0.04 ***

No. Observations: 100

SUR Estimation; *, **, *** indicate rejection of the null hp. of zero coefficients at the 10, 5, 1 per cent level, respectively.

'HFRPSRVLWLRQ�RI�LQGXVWU\�UHVSRQVHV�LQWR�FRXQWU\�DQG�LQGXVWU\�HIIHFWV

24-month elasticity Maximum elasticity 

Dependent Variable



Table 6

Equation 1 Equation 2 Equation 3 Equation 4 Equation 5 Equation 6 Equation 7

(IV   estimation)

'XPP\�'XUDELOLW\ -0.60 -0.58 -0.59 -0.67 -0.62 -0.69 -0.61
���� ���� ���� ���� ���� ���� ����

,QYHVWPHQW�9DOXH�DGGHG� -1.80 -2.08
���� ����

Openness° 0.58
����

Working capital per employee* 0.002
�����

Short-term debt* 2.36
����

)LUP�VL]H
 0.32 0.28 0.26 0.29 0.19
(hundred employees per firm) ���� ���� ���� ���� ����

/HYHUDJH
 0.28 0.36 0.24 0.35 0.08
���� ���� ���� ���� ����

Listed companies* -0.73
����

,QWHUHVW�EXUGHQ
 -0.28 -0.30 -0.21 -0.29 -0.26
���� ���� ���� ���� ����

&RXQWU\�IL[HG�HIIHFW�

France -0.32 -0.01 -2.62 -1.01 -1.30 -1.08 -0.42
���� ���� ���� ���� ���� ���� ����

Germany -0.67 -0.37 -3.52 -2.47 -2.52 -2.35 -1.37
���� ���� ���� ���� ���� ���� ����

Italy -0.38 -0.09 -3.15 -1.52 -1.59 -1.59 -0.44
���� ���� ���� ���� ���� ���� ����

UK -0.76 -0.45 -3.20 -1.69 -1.68 -1.67 -1.04
���� ���� ���� ���� ���� ���� ����

US -0.03 0.15
���� ����

1R��2EVHUYDWLRQV� 91 91 80 80 80 80 80
���

5

��

����$GM� 0.19 0.16 0.33 0.33 0.24 0.31 0.27

Note: Pooled (cross-section cross-country) least squares; White Heteroskedasticity-Consistent standard errors (in italics).
* Industry's median firm (mean firm for the interest burden indicator); Data constructed from the Amadeus database.
° Industry averages; data constructed from the the OECD STAN database.

Industry determinants of monetary policy effects
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D1 Dsshqgl{= Wkh YDU uhfxuvlyh lghqwl�fdwlrq vfkhph

YDUv irfxv rq furvv0fruuhodwlrqv dprqj d olplwhg qxpehu ri yduldeohv1 Wkh hvwl0
pdwhg +uhgxfhg irup, YDU htxdwlrq fdq eh zulwwhq dv

�Eu�+| ' �| +D14,

zkhuh �Eu� lv d pdwul{0sro|qrpldo lq wkh odj rshudwru +�
f
' U,/ +| lv d +? � �,

yhfwru ri hqgrjhqrxv yduldeohv dqg �| lv wkh yhfwru ri uhgxfhg irup huuruv zlwk
fryduldqfh pdwul{ SJ�E�|� ' P1 Htxdwlrq +D14, fdq eh vhhq dv wkh uhgxfhg irup
ri wkh vwuxfwxudo prgho

�
f
+| '

?[
�'�

��+|3� n 0| +D15,

zkhuh
0| � �

f
�| +D16,

Wkhvh wkuhh htxdwlrqv pdnh lw srvvleoh wr ghulyh wkh prylqj dyhudjh uhsuhvhqwdwlrq

+| ' d�
f
�Eu�o3� 0| +D17,

iurp zklfk wkh �lpsxovh uhvsrqvh ixqfwlrqv�/ vkrzlqj wkh g|qdplf uhvsrqvh ri
hdfk hqgrjhqrxv yduldeoh wr wkh vwuxfwxudo lqqrydwlrqv +0,/ duh ghulyhg1 Wr ghulyh
wkh lpsxovh uhvsrqvh ixqfwlrqv wkh �

f
pdwul{ pxvw eh lghqwl�hg/ jlyhq wkh hvwl0

pdwhv ri �Eu�c �| dqg P1 Wr wklv hqg uhvwulfwlrqv pxvw eh lpsrvhg1 D vwdqgdug
vhw ri uhvwulfwlrq lqyroyhv dvvxplqj wkdw wkh fryduldqfh pdwul{ ri wkh vwuxfwxudo
lqqrydwlrqv lv wkh lghqwlw| pdwul{

.E0|0
�

|
� ' �

f
.E�|�

�

|
��

�

f
' �

f
P�

�

f
' U +D18,

zklfk dprxqwv wr dvvxph wkdw wkh vwuxfwxudo lqqrydwlrqv ri wkh hqgrjhqrxv ydul0
deohv duh xqfruuhodwhg1 Frqglwlrq +D18, lpsrvhv dw prvw ?E? n ��*2 frqvwudlqwv
rq wkh ?2 xqnqrzq frh!flhqwv ri �

f
� Wkhuh duh ?E?� ��*2 dgglwlrqdo uhvwulfwlrqv

wkdw duh qhhghg wr lghqwli| doo wkh hohphqwv ri �
f
+wklv lv d qhfhvvdu| exw qrw d

vx!flhqw frqglwlrq,1 Rqh sduwlfxodu zd| wklv fdq eh dfklhyhg lv wr dvvxph wkdw
wkh �

f
pdwul{ lv orzhu wuldqjxodu +l1h1 vhwwlqj wkh ?E?���*2 r� gldjrqdo hohphqwv

ri �
f
htxdo wr }hur/ dovr nqrzq dv Fkrohvnl ghfrpsrvlwlrq,1

Wkh lghqwl�fdwlrq ri srolf| h�hfwv edvhg rq wkh uhfxuvlyhqhvv dvvxpswlrq uholhv
rq d sduwlwlrq ri wkh hqgrjhqrxv yduldeohv ++|, lqwr wkuhh jurxsv= wkh srolf|
yduldeoh +R|> ?� yduldeohv uhvsrqglqj frqwhpsrudqhrxvo| wr prqhwdu| srolf| ++�|,>
?
2
yduldeohv qrw uhvsrqglqj frqwhpsrudqhrxvo| wr srolf| ++

2|( zlwk ?�n?
2
n� ' ?,1

Wkh �
f
pdwul{ fdq wkhq eh zulwwhq dv
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+D19,

Dq lpsruwdqw surshuw| ri wkh uhfxuvlyhqhvv dvvxpswlrq vkrzq e| Fkulvwldqr/
Hlfkhqedxp dqg Hydqv +4<<;> sursrvlwlrq 714, lv wkdw wkh lpsxovh uhvsrqvh ri
doo yduldeohv lq +| wr d vkrfn lq wkh srolf| yduldeoh +R lv lghqwl�hg e| wkh sduwlwlrq
ri +| +l1h1 +�|> +R|> +2|,1 Qrwh wkdw wkh uhfxuvlyhqhvv dvvxpswlrq lv qrw vx!flhqw wr
lghqwli| doo wkh hohphqwv ri �

f
+khqfh wkh lpsxovh uhvsrqvh ixqfwlrqv wr vkrfnv lq

yduldeohv rwkhu wkdq +R duh qrw lghqwl�hg,1 Lq v|qwkhvlv/ wkh uhfxuvlyhqhvv uhvxow
vkrzv wkdw li wkh yduldeohv lq + fdq eh sduwlwlrqhg lq dffrug zlwk +D19,/ wkhq vxfk
sduwlwlrq lv vx!flhqw wr ghwhuplqh wkh h�hfwv ri d vkrfn wr wkh yduldeoh +R( pruh0
ryhu lw vd|v wkdw wkhvh h�hfwv gr qrw ghshqg rq wkh rughulqj ri wkh yduldeohv zlwklq
wkh +

�| dqg wkh +
2| yhfwruv174 Khqfh doo wkdw lv uhtxluhg wr lghqwli| wkh h�hfwv ri d

vkrfn wr +Rlv wkh gh�qlwlrq ri wkh yduldeohv hqwhulqj wkh srolf| uhdfwlrq ixqfwlrq
vlpxowdqhrxvo| ++

�|,1 Iurp d sudfwlfdo srlqw ri ylhz/ wkh uhfxuvlyhqhvv dvvxps0
wlrq mxvwl�hv phdvxulqj wkh lpsxovh uhvsrqvhv wr d srolf| vkrfn e| dvvxplqj d
orzhu wuldqjxodu �

f
pdwul{ +Fkrohvnl ghfrpsrvlwlrq, zklfk lv frqvlvwhqw zlwk wkh

sduwlwlrq lq +D19,1

E1 Dsshqgl{= Gdwd Vrxufhv dqg Gh�qlwlrqv

Wkh iroorzlqj gdwd duh xvhg lq wkh YDUv hvwlpdwhv=

� Lqgxvwuldo surgxfwlrq= prqwko| lqglfhv iurp RHFG Pdlq Hfrqrplf Lqglfd0
wruv +4<:8=4 0 4<<:=7,>

� Lqgxvwuldo vhfwruv surgxfwlrq +LVLF 627 gljlwv,= prqwko| lqglfhv iurp RHFG
Lqglfdwruv ri Lqgxvwuldo Dfwlylw|>

� FSL= prqwko| gdwd iurp RHFG Pdlq Hfrqrplf Lqglfdwruv +4<:8=404<<:=7,>

� Lqwhuhvw Udwhv= prqwko| dyhudjhv ri Ihghudo Ixqg Udwh +XV,/ wkuhh prqwk
lqwhuedqn udwh iru doo rwkhu frxqwulhv> iurp ELV Gdwd Edqn +4<;3=4 0 4<<:=7,1

74Qrwh iru lqvwdqfh wkdw wkh uhfxuvlyh vfkhph lv qrw dssolfdeoh li wkh yduldeoh |s vlpxowdqhrxvo|
d�hfwv/ dqg lv d�hfwhg e|/ dqrwkhu yduldeoh lq wkh | yhfwru1
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Iru Lwdo|/ wkuhh prqwk lqwhuedqn udwh iurp grphvwlf vfuhhq0edvhg pdunhw
+PLG,>

� H{fkdqjh udwhv= prqwko| dyhudjhv ri wkh uhdo h�hfwlyh +wudgh zhljkwhg,
h{fkdqjh udwh iurp LIV +�uhf� olqh, +4<;3=4 0 4<<:=7,>

� Prqh| vwrfn= P4 dqgP6prqhwdu| djjuhjdwhv/ qdwlrqdo gh�qlwlrqv/ prqwko|
gdwd iurp ELV Gdwd Edqn +4<;3=4 0 4<<:=7,1

D v|qrsvlv ri gh�qlwlrqv dqg vrxufhv ri wkh yduldeohv xvhg lq wkh uhjuhvvlrqv
ri Wdeoh 9 dsshduv lq Wdeoh D41 Wkh ohiw froxpq olvwv frxqwulhv dqg lqgxvwulhv
xsrq zklfk wkh dqdo|vlv lv edvhg1 Wkh uljkw froxpq olvwv wkh yduldeohv wkdw duh
xvhg lq wkh uhjuhvvlrqv1 Wkh ghshqghqw yduldeohv dsshdu lq wkh xsshu sdqho ri wklv
froxpq/ wkh| duh jlyhq e| wkh +vhpl,hodvwlflw| ri lqgxvwuldo rxwsxw wr dq lqwhuhvw
udwh vwuxfwxudo lqqrydwlrq/ 57 prqwkv diwhu wkh vkrfn/ dw lwv pd{lpxp ehwzhhq
45 wr 69 prqwkv ru dv wkh dyhudjh lpsdfw ehwzhhq 4; dqg 57 prqwkv1

H{sodqdwru| yduldeohv xvhg lq wkh uhjuhvvlrqv duh olvwhg lq wklv froxpq ehorz
wkh ghshqghqw yduldeohv1 Wkh �uvw yduldeoh lv d gxudelolw| gxpp|/ zklfk wdnhv
wkh ydoxh ri 4 li wkh lqgxvwu| surgxfhv gxudeoh jrrgv1 Wkh hfrqrplf ghvwlqdwlrq
ri surgxfwlrq lv wdnhq iurp wkh qdwlrqdo dffrxqwv vwdwlvwlfv= dffruglqj wr wklv
fulwhulrq/ wkh �gxudeoh� rxwsxw lqgxvwulhv duh ghqrwhg e| wkh LVLF frghv ehjlqqlqj
zlwk= 66/ 69/ 6:/ 6;1 Dq dowhuqdwlyh phdvxuh/ zklfk lqfoxghv lqgxvwulhv 67 dqg
68 +sdshu dqg fkhplfdov, dprqj wkh gxudeoh rxwsxw surgxfhuv/ grhv qrw d�hfw
uhvxowv lq Wdeoh 91

Wkh qh{w wkuhh yduldeohv duh frqvwuxfwhg iurp wkh VWDQ0RHFG gdwdedvh/
zklfk uhfrugv |hduo| gdwd djjuhjdwhg dw wkh lqgxvwu| ohyho> wkh yduldeohv zh xvh
duh dyhudjhv ryhu wkh 4<:30<6 shulrg> wkh| duh=

� wkh lqgxvwu| �lqyhvwphqw lqwhqvlw|� udwlr= +lqyhvwphqw, 2 +ydoxh dgghg,

� wkh lqgxvwu| rshqqhvv udwlr= +h{sruwv.lpsruwv, 2 +ydoxh dgghg,

� wkh lqgxvwu| h{sruw udwlr= +h{sruwv, 2 +ydoxh dgghg,

Wkh rwkhu h{sodqdwru| yduldeohv duh frqvwuxfwhg iurp |hduo| edodqfh vkhhw
gdwd ri lqglylgxdo �upv frqwdlqhg lq Dpdghxv1 Iluvw/ dyhudjh �up ohyho gdwd duh
fdofxodwhg ryhu wkh dydlodeoh shulrg +4<<60<:,> vhfrqg/ wkh lqgxvwu| phdq dqg
phgldq ydoxh ri hdfk yduldeoh lv fdofxodwhg iurp wkh �up ohyho gdwd +wkh h{fhswlrq
lv wkh olvwhg frpsdqlhv yduldeoh,1 Wkh yduldeohv duh gh�qhg dv iroorzv=

� zrunlqj fdslwdo shu hpsor|hh= vxp ri wkh dvvhw lwhpv �vwrfnv� dqg �ghewruv�
plqxv wkh oldelolw| lwhp �fuhglwruv� ryhu wkh �up*v hpsor|phqw +gdwd duh lq
wkrxvdqg hxur shu hpsor|hh,1
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� vkruw whup ghew +udwlr,= +vkruw whup ghew, 2 +wrwdo ghew,

� �up vl}h= qxpehu ri hpsor|hhv shu �up +lq xqlwv,

� ohyhudjh +udwlr,= +wrwdo ghew, 2 +vkduhkroghuv ixqgv,

� olvwhg frpsdqlhv= hpsor|phqw udwlr ri �upv +lqfoxglqj vxevlgldulhv, olvwhg lq
wkh vwrfn pdunhw wr wrwdo lqgxvwu| hpsor|phqw +wkh odwwhu yduldeoh lv wdnhq
iurp VWDQ,1

� lqwhuhvw exughq= udwlr ri lqwhuhvw udwh sd|phqwv wr rshudwlqj sur�wv1

Wkh yduldeohv duh uhsruwhg lq wkh frxqwu| Wdeohv D50D91
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Table A1

Elasticity

France maximum

24 month

Germany 18-24 month

Italy
Durability Dummy

United Kingdom  (1 if ISIC code equals 33, 36, 37, 38)

Source

United States
Investment/(value added)

Openness:
(a)    (exp.+imp)/value added

(b)     exp./value added �����

����

ISIC Acronym

Working capital per employee (1000 euros)

311 FD Food mean

313 BV Beverages median

314 TB Tobacco

321 TX Textiles Short term debt: (ratio to total debt)
322 CL Wearing apparel mean

323 LT Leather median

324 FT Footwear

341.1 PP Paper Employees per firm
342 PR Printing and publishing mean

351 CH Industrial chemicals median

353 PT Petroleum refineries

330 WD Wood and furniture Leverage: (total debt) / (own capital)
360 NM Non-metallic mineral mean

362 GL Glass median �����

371 IR Iron and steel ����

372 NF Non ferrous metals Listed companies
381 MP Fabricated metal product (employment share)

382 MH Machinery and equipment

383 EM Electrical machinery Interest burden: (i-payments)/profit
384.1 SH Shipbuilding mean

384.3 MV Motorvehicles median
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Table A2

France

Durability

Invest-
ment /

,VLF�&RGH ,QGXVWU\ (acronym) maximum 24 18-24 Dummy Openness Export mean median mean median mean median mean median mean median
month month firm     firm firm     firm firm     firm

311 Food  (FD) -0.01 0.24 0.17 0 n.a. 0.27 0.13 41.0 18.5 0.81 0.83 221 93 16.94 2.41 0.09 1.01 0.35 1253

313 Beverages (BV) -1.28 -0.53 -0.66 0 n.a. 0.62 0.52 265.9 82.0 0.75 0.79 210 80 11.44 1.48 0.33 1.01 0.36 232

314 Tobacco (TB) -0.27 -0.24 -0.13 0 n.a. 0.36 0.05 112.4 75.8 0.86 0.90 1266 142 0.89 0.64 0.90 0.08 0.09 5

321 Textiles (TX) -1.13 -0.22 -0.31 0 0.15 0.63 0.28 130.4 33.4 0.79 0.83 224 146 4.38 1.53 0.09 2.22 0.34 405

322 Wearing apparel (CL) -1.10 -0.50 -0.72 0 n.a. 0.53 0.23 45.3 32.4 0.83 0.86 203 113 3.25 1.73 0.08 0.85 0.42 292

323 Leather (LT) -2.40 -1.11 -1.21 0 0.18 0.84 0.39 101.6 26.3 0.80 0.85 267 167 2.12 1.31 0.12 0.54 0.44 43

324 Footwear (FT) -0.13 -0.07 0.07 0 n.a. 0.75 0.24 38.2 18.0 0.76 0.78 283 230 6.75 1.48 0.07 0.57 0.17 86

3411 Paper (PP) -0.32 -0.16 -0.12 0 0.13 0.27 0.11 43.7 28.2 0.77 0.81 288 174 10.72 1.57 0.21 1.62 0.27 306

342 Printing and publishing (PR) -1.04 -0.68 -0.82 0 0.11 0.12 0.06 42.5 17.9 0.83 0.88 191 104 6.53 2.23 0.07 1.17 0.21 483

351 Industrial chemicals (CH) -0.24 0.08 0.04 0 0.16 0.53 0.27 79.0 41.1 0.78 0.83 358 128 3.21 1.58 0.50 0.59 0.19 922

353 Petroleum refineries (PT) -0.20 -0.02 0.08 0 0.15 0.21 0.08 126.6 62.4 0.78 0.85 941 226 6.28 1.94 0.84 0.45 0.23 42

330 Wood and furniture (WD) -1.33 -1.27 -1.23 1 0.18 0.29 0.11 49.1 25.7 0.79 0.82 207 137 4.48 1.91 0.08 0.85 0.33 394

360 Non-metallic mineral (NM) -1.21 -0.88 -1.01 1 0.18 0.32 0.17 60.6 26.0 0.75 0.78 322 145 13.29 1.67 0.29 0.76 0.24 365

362 Glass (GL) -0.37 -0.21 -0.30 1 0.13 0.60 0.36 40.6 24.1 0.76 0.80 395 161 30.79 1.72 0.28 0.98 0.36 117

371 Iron and steel (IR) -1.52 -0.68 -0.91 1 0.11 0.54 0.31 52.4 24.1 0.77 0.80 406 214 6.93 1.88 0.18 1.14 0.41 211

372 Non-ferrous metals (NF) -0.63 -0.45 -0.49 1 0.41 0.58 0.23 54.6 39.7 0.74 0.79 451 153 4.61 1.73 0.49 0.71 0.36 94

381 Fabricated metal products (MP) -1.48 -0.99 -1.19 1 n.a. n.a. n.a. 50.1 26.2 0.81 0.83 272 156 4.17 2.14 0.16 0.65 0.28 660

382 Machinery and equipment (MH) -2.64 -1.31 -1.20 1 0.04 0.65 0.33 67.3 32.8 0.76 0.84 384 154 5.29 2.35 0.25 0.98 0.24 1059

383 Electrical machinery (EM) -0.35 -0.20 -0.23 1 0.15 0.54 0.28 79.8 31.8 0.82 0.85 576 193 6.28 2.07 0.31 1.33 0.22 629

3841 Shipbuilding (SH) -0.70 -0.15 0.12 1 0.02 0.46 0.32 102.7 26.6 0.83 0.88 330 137 14.90 2.65 0.52 1.16 0.15 47

3843 Motorvehicles (MV) -1.88 -1.21 -1.40 1 0.17 0.71 0.42 66.7 21.2 0.80 0.83 1106 226 8.31 2.22 0.35 2.33 0.30 255

7900
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Table A3

Germany

Durability

Invest-
ment /

,VLF�&RGH ,QGXVWU\ (acronym) maximum 24 18-24 Dummy Openness Export mean median mean median mean median mean median mean median
month month firm     firm firm     firm firm     firm

311 Food  (FD) -0.94 -0.53 -0.36 0 0.13 0.29 0.12 109.9 55.2 0.59 0.59 1450 338 52.89 2.30 0.12 2.09 0.51 1567

313 Beverages (BV) -0.74 -0.33 -0.22 0 0.16 0.14 0.05 236.1 37.9 0.46 0.44 359 219 2.66 2.00 0.12 0.50 0.19 488

314 Tobacco (TB) -0.21 0.75 1.00 0 0.02 0.09 0.05 220.8 127.8 0.55 0.66 1064 469 3.09 2.99 n.a. 0.02 0.01 31

321 Textiles (TX) 0.42 0.47 0.46 0 0.11 0.85 0.36 165.6 47.0 0.59 0.59 764 348 2.38 1.71 0.12 0.83 0.42 623

322 Wearing apparel (CL) -0.27 -0.22 0.05 0 0.04 1.02 0.29 570.1 74.3 0.65 0.71 476 189 6.00 1.72 0.05 0.59 0.38 442

323 Leather (LT) 0.39 0.72 0.85 0 0.06 1.12 0.45 64.7 65.6 0.37 0.32 2300 1275 1.77 1.70 0.08 1.69 1.69 71

324 Footwear (FT) 2.23 2.94 3.15 0 0.06 0.97 0.21 86.0 75.0 0.49 0.48 1787 1173 1.89 1.52 0.27 0.96 0.63 57

341.1 Paper (PP) -2.19 -2.13 -2.14 0 0.15 0.39 0.19 353.6 51.5 0.50 0.43 1457 458 4.57 2.67 0.29 0.98 0.74 534

342 Printing and publishing (PR) -0.96 -0.03 0.25 0 0.13 0.20 0.14 92.1 25.7 0.49 0.44 909 363 14.13 2.29 0.05 0.40 0.17 955

351 Industrial chemicals (CH) -2.06 -1.84 -1.98 0 0.12 0.47 0.26 194.0 64.7 0.50 0.48 1756 383 19.63 2.01 0.67 0.57 0.23 1245

353 Petroleum refineries (PT) -3.15 -3.08 -2.95 0 0.07 0.26 0.05 340.8 91.1 0.56 0.58 696 238 20.69 2.59 0.57 0.68 0.20 101

330 Wood and furniture (WD) -2.95 -2.18 -1.91 1 0.11 0.32 0.10 56.6 32.5 0.62 0.57 637 443 8.17 2.46 0.04 0.98 0.42 1029

360 Non-metallic mineral (NM) -1.80 -1.20 -0.92 1 0.14 0.25 0.14 195.6 43.7 0.51 0.47 695 374 6.71 1.72 0.14 0.80 0.36 1020

362 Glass (GL) -2.60 -2.51 -2.36 1 0.15 0.36 0.21 240.1 41.2 0.47 0.42 918 569 2.47 1.59 0.21 1.75 0.93 193

371 Iron and steel (IR) -1.77 -1.53 -1.68 1 0.13 0.42 0.26 173.5 50.5 0.54 0.52 1750 475 4.73 2.60 0.18 0.66 0.52 582

372 Non-ferrous metals (NF) -1.85 -1.84 -1.80 1 0.13 0.55 0.24 70.6 65.9 0.50 0.49 1597 565 2.11 1.62 0.13 0.56 0.39 131

381 Fabricated metal products (MP) -2.16 -1.94 -1.79 1 0.09 0.32 0.21 162.7 42.8 0.54 0.53 889 466 4.94 2.30 0.06 1.25 0.38 1460

382 Machinery and equipment (MH) -1.04 -0.94 -0.85 1 0.08 0.54 0.42 245.5 56.2 0.53 0.53 1638 472 9.57 2.62 0.26 1.07 0.39 3098

383 Electrical machinery (EM) -0.65 -0.47 -0.32 1 0.10 0.43 0.26 206.5 56.6 0.55 0.56 2205 478 12.08 2.68 0.25 0.86 0.46 1158

384.1 Shipbuilding (SH) 2.56 3.24 3.36 1 n.a. n.a. n.a. 100.2 60.7 0.53 0.54 3538 1257 6.31 3.90 0.84 1.32 0.55 65

384.3 Motorvehicles (MV) -1.89 -1.50 -1.28 1 n.a. n.a. n.a. 71.5 38.2 0.51 0.49 6786 1181 5.76 2.34 0.37 1.12 0.45 461
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Table A4

Italy

Durability

Invest-
ment /

,VLF�&RGH ,QGXVWU\ (acronym) maximum 24 18-24 Dummy Openness Export mean median mean median mean median mean median mean median
month month firm     firm firm     firm firm     firm

311 Food  (FD) -0.78 -0.46 -0.46 0 0.14 0.27 0.08 106.5 62.8 0.20 0.20 147 53 16.76 3.82 0.08 3.72 0.88 1141

313 Beverages (BV) -1.16 -0.67 -0.82 0 0.12 0.25 0.18 144.4 93.1 0.14 0.14 105 41 9.99 3.38 0.05 1.63 0.78 229

314 Tobacco (TB) 0.82 1.56 1.49 0 0.12 0.23 0.02 65.9 60.7 n.a. n.a. 132 100 6.90 6.90 n.a. 1.19 0.99 12

321 Textiles (TX) -0.93 -0.51 -0.63 0 0.16 0.35 0.23 77.5 46.6 0.14 0.14 176 88 7.33 3.19 0.03 1.63 0.76 696

322 Wearing apparel (CL) -0.58 -0.24 -0.28 0 n.a. n.a. n.a. 72.6 50.9 0.14 0.14 172 79 6.99 4.13 0.02 1.58 0.66 454

323 Leather (LT) -0.45 0.42 0.29 0 0.12 0.51 0.33 124.6 71.6 n.a. n.a. 87 48 8.17 4.24 n.a. 0.88 0.73 197

324 Footwear (FT) -0.10 0.05 0.21 0 0.08 0.54 0.50 78.4 29.0 n.a. n.a. 130 81 10.13 4.82 n.a. 0.80 0.62 226

3411 Paper (PP) -1.97 -1.36 -1.50 0 0.17 0.20 0.08 53.7 42.8 0.19 0.19 162 82 8.65 3.27 0.06 0.76 0.50 292

342 Printing and publishing (PR) -2.03 -1.76 -1.87 0 0.12 0.09 0.06 63.1 29.0 0.37 0.37 321 97 11.77 3.83 0.17 2.12 0.65 321

351 Industrial chemicals (CH) n.a. n.a. n.a. 0 0.07 0.31 0.25 97.9 58.8 0.19 0.19 197 85 6.07 2.99 0.18 1.14 0.54 1062

353 Petroleum refineries (PT) -1.29 -1.28 -1.23 0 0.35 0.62 0.30 152.5 78.6 0.02 0.02 487 64 24.85 3.45 0.02 1.76 0.88 73

330 Wood and furniture (WD) -1.46 -1.46 -1.43 1 0.14 0.25 0.06 55.6 36.2 0.02 0.02 119 85 6.26 3.85 n.a. 4.34 0.73 443

360 Non-metallic mineral (NM) n.a. n.a. n.a. 1 n.a. n.a. n.a. 83.7 46.2 0.18 0.18 191 105 6.56 2.73 0.04 1.29 0.62 529

362 Glass (GL) -0.74 -0.59 -0.65 1 0.18 0.32 0.19 60.6 38.1 0.16 0.16 263 114 3.32 2.15 0.04 0.72 0.40 94

371 Iron and steel (IR) -1.39 -1.00 -1.16 1 0.24 0.33 0.18 110.8 48.6 0.12 0.12 201 82 6.94 3.66 0.08 1.23 0.72 523

372 Non-ferrous metals (NF) -1.83 -1.24 -1.41 1 n.a. n.a. n.a. 101.6 55.6 0.15 0.15 138 81 9.49 4.52 0.05 0.94 0.72 104

381 Fabricated metal products (MP) -0.14 -0.12 -0.07 1 0.18 0.60 0.29 60.8 38.9 0.07 0.07 128 86 6.16 3.41 0.01 0.90 0.58 621

382 Machinery and equipment (MH) -1.97 -1.86 -1.90 1 0.11 0.64 0.45 86.1 47.6 0.11 0.11 234 97 11.10 4.04 0.08 3.14 0.61 1697

383 Electrical machinery (EM) -0.84 -0.59 -0.65 1 0.05 0.70 0.27 95.0 46.6 0.12 0.12 1241 109 10.48 3.79 0.12 0.94 0.58 757

3841 Shipbuilding (SH) n.a. n.a. n.a. 1 n.a. n.a. n.a. 166.8 71.3 n.a. n.a. 429 93 21.16 6.53 n.a. 5.03 1.32 52

3843 Motorvehicles (MV) -2.46 -1.06 -1.35 1 0.19 0.97 0.25 50.3 33.7 0.67 0.67 621 107 6.78 3.73 0.45 1.03 0.63 287
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Table A5

United Kingdom

Durability

Invest-
ment /

,VLF�&RGH ,QGXVWU\ (acronym) maximum 24 18-24 Dummy Openness Export mean median mean median mean median mean median mean median
month month firm     firm firm     firm firm     firm

311 Food  (FD) -0.38 -0.26 -0.26 0 0.12 0.29 0.08 38.0 12.4 0.78 0.82 1836 232 5.36 1.76 0.76 0.83 0.21 904

313 Beverages (BV) -0.68 -0.64 -0.55 0 0.14 0.27 0.16 109.4 21.4 0.74 0.80 3159 279 6.48 1.06 0.92 0.70 0.26 226

314 Tobacco (TB) -1.21 -0.60 -0.58 0 0.05 0.13 0.07 142.8 51.4 0.81 0.97 13515 301 4.84 2.74 0.99 0.18 0.09 21

321 Textiles (TX) -1.00 -0.94 -0.98 0 0.08 0.68 0.26 35.0 18.0 0.80 0.85 946 275 8.06 1.30 0.75 0.96 0.21 432

322 Wearing apparel (CL) -0.36 -0.33 -0.33 0 0.04 0.65 0.22 25.2 12.9 0.85 0.92 985 260 7.04 1.63 0.74 0.52 0.18 311

323 Leather (LT) -1.77 -1.39 -1.45 0 0.05 0.84 0.37 44.2 24.6 0.87 0.93 366 178 3.97 1.34 0.48 0.39 0.34 52

324 Footwear (FT) -0.96 -0.75 -0.84 0 0.03 0.68 0.15 55.1 15.0 0.85 0.90 1459 308 10.81 1.31 0.71 0.52 0.19 77

3411 Paper (PP) -0.88 -0.76 -0.68 0 0.10 0.28 0.09 34.0 20.6 0.75 0.79 1131 231 3.78 1.82 0.76 0.49 0.17 381

342 Printing and publishing (PR) -0.76 -0.58 -0.49 0 0.08 0.12 0.07 23.5 10.8 0.78 0.85 803 188 77.35 2.11 0.73 0.80 0.18 878

351 Industrial chemicals (CH) -1.34 -1.24 -1.29 0 0.20 0.71 0.38 48.3 30.9 0.78 0.84 1799 211 3.71 1.57 0.81 0.60 0.17 867

353 Petroleum refineries (PT) n.a. n.a. n.a. 0 n.a. n.a. n.a. 111.8 43.6 0.71 0.75 4465 249 4.31 1.89 0.88 0.53 0.16 70

330 Wood and furniture (WD) -1.17 -1.17 -1.14 1 0.09 0.47 0.03 22.9 12.6 0.85 0.91 720 207 16.47 1.90 0.74 0.36 0.15 462

360 Non-metallic mineral (NM) -0.97 -0.95 -0.86 1 n.a. n.a. n.a. 24.4 18.4 0.72 0.79 1469 269 7.42 1.47 0.85 0.52 0.18 428

362 Glass (GL) -0.93 -0.89 -0.77 1 0.18 0.46 0.19 21.2 15.9 0.74 0.78 1187 272 2.47 1.59 0.75 0.80 0.27 120

371 Iron and steel (IR) -1.63 -1.63 -1.57 1 0.15 0.39 0.20 44.7 18.6 0.78 0.83 819 219 10.04 1.87 0.75 0.48 0.22 325

372 Non-ferrous metals (NF) -0.93 -0.81 -0.67 1 0.10 0.88 0.35 67.7 30.9 0.77 0.82 539 160 7.19 1.73 0.63 0.90 0.18 139

381 Fabricated metal products (MP) -0.68 -0.23 -0.34 1 0.08 0.32 0.17 43.5 14.6 0.81 0.86 706 204 4.54 1.81 0.70 0.61 0.17 803

382 Machinery and equipment (MH) -2.31 -2.26 -2.26 1 n.a. n.a. n.a. 34.9 21.2 0.82 0.88 850 222 11.72 1.88 0.64 1.41 0.16 1424

383 Electrical machinery (EM) -1.83 -1.83 -1.74 1 0.10 0.63 0.29 39.7 19.8 0.81 0.87 986 225 8.22 1.80 0.83 0.87 0.16 1001

3841 Shipbuilding (SH) 0.30 0.93 0.94 1 n.a. n.a. n.a. 29.7 11.4 0.78 0.87 579 270 11.68 1.68 0.32 0.50 0.16 101

3843 Motorvehicles (MV) -2.42 -2.27 -2.34 1 n.a. n.a. n.a. 19.6 13.2 0.82 0.88 1498 289 4.44 1.91 0.69 0.60 0.16 326
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Table A6

United States

Durability

Invest-
ment /

,VLF�&RGH ,QGXVWU\ (acronym) maximum 24 Dummy Openness Export
month

311 Food  (FD) -0.24 -0.18 0 0.11 0.09 0.05

313 Beverages (BV) -0.59 -0.12 0 0.15 0.10 0.02

314 Tobacco (TB) -1.21 0.13 0 0.05 0.12 0.11

321 Textiles (TX) -1.17 -0.45 0 0.10 0.19 0.07

322 Wearing apparel (CL) -0.25 0.22 0 0.03 0.31 0.03

323 Leather (LT) -0.73 0.19 0 0.05 0.62 0.14

324 Footwear (FT) -1.90 -0.84 0 0.03 1.16 0.06

3411 Paper (PP) -0.68 -0.24 0 0.20 0.14 0.06

342 Printing and publishing (PR) -0.66 0.01 0 0.08 0.03 0.02

351 Industrial chemicals (CH) -0.60 -0.33 0 0.18 0.17 0.08

353 Petroleum refineries (PT) -0.74 -0.48 0 0.35 0.13 0.03

330 Wood and furniture (WD) -0.44 -0.20 1 0.08 0.12 0.03

360 Non-metallic mineral (NM) -1.06 -0.33 1 0.13 0.11 0.04

362 Glass (GL) n.a. n.a. 1 n.a. n.a. n.a.

371 Iron and steel (IR) -3.50 -0.73 1 0.14 0.16 0.03

372 Non-ferrous metals (NF) -0.89 -0.59 1 0.14 0.23 0.07

381 Fabricated metal products (MP) -1.01 -0.91 1 0.08 0.10 0.04

382 Machinery and equipment (MH) -1.50 -1.39 1 0.10 0.38 0.22

383 Electrical machinery (EM) -0.56 -0.04 1 0.12 0.41 0.17

3841 Shipbuilding (SH) -0.43 0.05 1 0.08 0.14 0.09

3843 Motorvehicles (MV) -2.06 -1.46 1 0.15 0.42 0.13
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