
UC Berkeley
Recent Work

Title
Exchange-Rate Regimes and International Trade: Evidence from the Classical Gold Standard 
Era

Permalink
https://escholarship.org/uc/item/1b04r034

Authors
Lopez-Cordova, J. Ernesto
Meissner, Chris

Publication Date
2000-11-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/1b04r034
https://escholarship.org
http://www.cdlib.org/


H{fkdqjh0Udwh Uhjlphv dqg Lqwhuqdwlrqdo Wudgh=

Hylghqfh iurp wkh Fodvvlfdo Jrog Vwdqgdug Hud

M1 Huqhvwr Oösh}0Föugryd dqg Fkulv Phlvvqhu�

Gudiw= Dsulo 9/ 5334

Devwudfw

Zh dsso| d judylw| prgho ri wudgh wr pruh wkdq 4/433 frxqwu|0sdluv gxulqj

wkh 4;:304<43 shulrg1 Zh xvh furvv0vhfwlrqdo dqg wlph0vhulhv yduldqfh lq uhjlph

fkrlfh zlwk d vdpsoh wkdw lqfoxghv d uhsuhvhqwdwlyh duud| ri qdwlrqv�vrph ri zklfk

duh odujh dqg sduwlflsdwh lq fxuuhqf| xqlrqv�wr lghqwli| wkh uhodwlrqvkls ehwzhhq

prqhwdu| uhjlphv dqg lqwhuqdwlrqdo wudgh1 Zh vkrz wkdw frxqwulhv wkdw vkduh

fxuuhqf| uhjlphv wudgh vxevwdqwldoo| pruh zlwk hdfk rwkhu hyhq diwhu frqwuroolqj

iru h{fkdqjh udwh yrodwlolw|1 Frxqwulhv rq wkh jrog vwdqgdug wudgh dv pxfk dv 93

shufhqw pruh wkdq zlwk sduwqhuv qrw rq wkh jrog vwdqgdug1 Hylghqfh dovr vxjjhvwv

wkdw frpprq fxuuhqflhv duh dvvrfldwhg zlwk d grxeolqj ri wudgh  rzv1 Ixuwkhu/

rxu srlqw hvwlpdwhv dsshdu urexvw wr wkh srwhqwldo hqgrjhqhlw| ri wkh prqhwdu|

uhjlph/ xqrevhuydeoh khwhurjhqhlw| dw wkh frxqwu| ohyho dqg d qxpehu ri rwkhu

vshfl�fdwlrqv1 Rxu hylghqfh lv frpsdwleoh zlwk wkh qrwlrq wkdw frpprq fxuuhqflhv

dqg uhjlph frruglqdwlrq ghfuhdvh wkh wudqvdfwlrq frvwv ri wudgh1 Rxu �qglqjv

duh uhohydqw iru fxuuhqw glvfxvvlrqv rq dowhuqdwlyh prqhwdu| duudqjhphqwv iru wkh

wzhqw|0�uvw fhqwxu|1

Nh|zrugv= H{fkdqjh udwh uhjlphv> fxuuhqf| xqlrqv> lqwhuqdwlrqdo wudgh> jrog

vwdqgdug> judylw| htxdwlrq> hfrqrplf klvwru|

MHO Fodvvl�fdwlrq Qxpehuv= I48/ I66/ Q54/ Q56/ Q59

�Lqwhu0Dphulfdq Ghyhorsphqw Edqn dqg Xqlyhuvlw| ri Fdoliruqld dw Ehunhoh|/ uhvshfwlyho|1 Wkh dx0
wkruv wkdqn Sudqde Edugkdq/ Eudg GhOrqj/ Eduu| Hlfkhqjuhhq/ Oduu| Ndus/ Pdxulfh Revwihog/ Fkulvwlqd
Urphu/ Dqguhz Urvh dqg Mh� Zlooldpvrq iru wkhlu frpphqwv dqg jxlgdqfh1 Zh dovr wkdqn Urfðr Djxlo0
hud iru h{fhoohqw khos zlwk wkh gdwd1 +Dgguhvv fruuhvsrqghqfh wr F1 Phlvvqhu/ Ghsduwphqw ri Hfrqrplfv/
Xqlyhuvlw| ri Fdoliruqld dw Ehunhoh|/ 87< Hydqv Kdoo & 6;;3/ Ehunhoh|/ FD <7:53/ XVD1 Hpdlo= mrvho0

fCldge1ruj dqg phlvvqhuChfrq1ehunhoh|1hgx ,
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4 Lqwurgxfwlrq

Wkh odwh qlqhwhhqwk fhqwxu| joredo hfrqrp| zdv d shulrg ri lqwhjudwlrq vwulnlqjo| frp0

sdudeoh wr wkh frqwhpsrudu| skhqrphqrq ri �joredol}dwlrq1� R*Urxunh dqg Zlooldpvrq

+4<<</ 5333, grfxphqw wkh vwduwolqjo| udslg dqg ghhs lqwhjudwlrq ehwzhhq iruphuo| lvr0

odwhg qdwlrqdo pdunhwv wkdw rffxuuhg lq wkh qlqhwhhqwk fhqwxu|1

Erugr/ Hlfkhqjuhhq/ dqg Luzlq +4<<<, vxjjhvw wkdw wrgd| wkhuh lv dq hyhq vwurqjhu

uhvxujhqfh ri pdunhw lqwhjudwlrq1 Wklv zdyh ri lqwhjudwlrq lv dffrpsdqlhg e| lqfuhdvlqj

lqwhuqdwlrqdo frrshudwlrq rq wudgh srolf|/ prqhwdu| lqwhjudwlrq +h1j1/ dq hyhu0h{sdqglqj

Hxurshdq Prqhwdu| Xqlrq/ lqflslhqw groodul}dwlrq lq Odwlq Dphulfd dqg wkh lqfuhdv0

lqj xvh ri rqo| d kdqgixo ri fxuuhqflhv lq lqwhuqdwlrqdo wudqvdfwlrqv dffruglqj wr Frkhq

+4<<;,,/ dqg hyhq dq lghrorjlfdo kduprql}dwlrq hperglhg lq wkh Zdvklqjwrq Frqvhq0

vxv1 Wkhuh lv olwwoh grxew wkdw wkhvh fkdqjhv kdyh khoshg vsxu wudgh dqg lqwhjudwlrq e|

holplqdwlqj lqvwlwxwlrqdo eduulhuv wr wudgh1

Qhyhuwkhohvv/ wkh pdmrulw| ri hpslulfdo uhvhdufk kdv irxqg olwwoh frqqhfwlrq ehwzhhq

wkh h{fkdqjh udwh uhjlph dqg wudgh14 Exw wkhruhwlfdoo| qdwlrqdo fxuuhqflhv pd| eh d

odujh eduulhu wr lqwhuqdwlrqdo wudgh/ dqg shrsoh lq wkh qlqhwhhqwk fhqwxu| eholhyhg wkdw

glvsdudwh qdwlrqdo prqhwdu| uhjlphv vwl hg lqwhuqdwlrqdo frpphufh15 Wkh txhvwlrq wkhq

dulvhv= krz glg lqvwlwxwlrqdo duudqjhphqwv vxfk dv fxuuhqf| xqlrqv/ dqgprqhwdu| uhjlphv

+h1j1/ wkh jrog vwdqgdug, d�hfw joredol}dwlrq lq wkh odwh qlqhwhhqwk fhqwxu|B Rxu dqdo|vlv

vxssruwv wkh lghd wkdw frruglqdwlrq rq d frpprglw| prqh| uhjlph dqg phpehuvkls lq

d prqhwdu| xqlrq vljql�fdqwo| lqfuhdvhg lqwhuqdwlrqdo wudgh1

Zh dgguhvv wkhvh lvvxhv e| vwxg|lqj wkh fruuhodwhv ri elodwhudo wudgh iru d joredo

vdpsoh ri qdwlrqv iurp 4;:3 wr 4<431 Wkh gdwd vhw lqfoxghv dpsoh furvv0vhfwlrqdo dqg

wlph0vhulhv yduldwlrq lq frpprglw| prqh| uhjlphv dqg rwkhu nh| h{sodqdwru| yduldeohv1

Uhodwlyh wr suhylrxv vwxglhv/ rxu gdwd lpsuryh wkh delolw| wr lghqwli| wkh h�hfwv ri uhjlph

frruglqdwlrq ehfdxvh vrph ri rxu revhuydwlrqv rq fxuuhqf| xqlrqv lqfoxgh hfrqrplfdoo|

4Urvh +5333, lv dq lpsruwdqw0exw qrw xqfrqwuryhuvldo0h{fhswlrq1
5Vhh Vhfwlrq 5 iru vxfk vwdwhphqwv1
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vljql�fdqw qdwlrqv1 Fxuuhqw fulwlflvpv e| Dqghuvrq dqg ydq Zlqfrrs +5333, vxjjhvw wkh

uhodwlrqvkls ehwzhhq fxuuhqf| xqlrqv dqg wudgh wkdw Urvh +5333, sursrvhv +l1h1/ fxuuhqf|

xqlrqv duh fruuhodwhg zlwk d grxeolqj ri wudgh, lv ryhuvwdwhg ehfdxvh vpdoo frxqwulhv duh

xvhg wr lghqwli| wkh �wuhdwphqw h�hfw�1 Rxu gdwd ryhufrph wklv sureohp dqg |hw zh vwloo

�qg d vwdwlvwlfdoo| vljql�fdqw/ hfrqrplfdoo| odujh dqg odujho| urexvw dvvrfldwlrq ehwzhhq

fxuuhqf| xqlrqv/ uhjlph frruglqdwlrq dqg wudgh1

Xvlqj d judylw| htxdwlrq/ zh h{sodlq xs wr :3 shufhqw ri wkh yduldqfh lq wudgh sdw0

whuqv lq wkh odwh qlqhwhhqwk fhqwxu|1 Ehvlghv frqwuroolqj iru jhrjudsklf dqg hfrqrplf

idfwruv/ zh h{dplqh wkh fruuhodwlrq ehwzhhq elodwhudo wudgh dqg h{fkdqjh udwh yrodwlolw|/

prqhwdu| xqlrq phpehuvkls dqg frpprglw| prqh| uhjlph frruglqdwlrq1 Zh dujxh wkdw

phpehuvkls lq d prqhwdu| xqlrq zdv fruuhodwhg zlwk d wzr0irog lqfuhdvh lq elodwhudo

wudgh ehwzhhq dq| wzr phpehuv zkloh dgkhuhqwv wr wkh jrog vwdqgdug wudghg urxjko| 93

shufhqw pruh zlwk hdfk rwkhu wkdq zlwk qdwlrqv qrw lq wkh jrog foxe1

Rxu uhvxowv dsshdu urexvw wr srwhqwldo hqgrjhqhlw| sureohpv dqg rwkhu srvvleoh plv0

vshfl�fdwlrqv lqfoxglqj xqrevhuydeoh khwhurjhqhlw| dw wkh frxqwu| ru frxqwu|0sdlu ohyho1

Yluwxdoo| wkh rqo| olplwdwlrq lq rxu gdwd vhw lv wkh wlph0lqyduldqfh ri fxuuhqf| xqlrq

duudqjhphqwv1 Khqfh zh uho| rq furvv0vhfwlrqdo yduldwlrq lq wkh gdwd wr lghqwli| wkh

h�hfw ri d fxuuhqf| xqlrq1 Qhyhuwkhohvv/ rxu uhvxowv rq fxuuhqf| xqlrqv dsshdu idluo|

lqvhqvlwlyh wr wkh h{dfw vshfl�fdwlrq zh lpsohphqw1

Zlwk rxu phwkrgrorj| zh duh deoh wr dgguhvv d qxpehu ri rwkhu lqwhuhvwlqj hpslulfdo

txhvwlrqv ri lqwhuhvw wr pdfurhfrqrplvwv dqg hfrqrplf klvwruldqv dolnh1 Rxu hpslulfv

vxjjhvw h{fkdqjh udwh yrodwlolw| kdg d qhjoljleoh h�hfw rq wkh ohyho ri wudgh/ exw wkdw lq

d ihz sduwlfxodu fdvhv +h1j1/ sduwv ri Vrxwk Dphulfd, kljk yrodwlolw| fr0h{lvwhg zlwk kljk

wudgh yroxphv1 Dgglwlrqdoo|/ wkh judylw| iudphzrun doorzv xv wr xvh d qryho dssurdfk

wr whvw hfrqrplf klvwruldqv* ylhzv wkdw idoolqj wudqvsruwdwlrq frvwv dqg wkh ohyho ri gh0

yhorsphqw ri wzr wudglqj sduwqhuv lqfuhdvhg elodwhudo wudgh ^vhh Vdxo +4<<9, dqg Edlurfk

+4<<9,`1 Dqg dowkrxjk Edlurfk +4<<9,/ Iodqguhdx +4<<6, dqg Iodqguhdx dqg Pdxuho

+5333, kdyh dgguhvvhg vrph ri wkhvh lvvxhv rq vpdoohu vdpsohv ru zlwk ohvv uholdqfh rq
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frqwhpsrudu| hfrqrphwulf whfkqltxhv/ wr wkh ehvw ri rxu nqrzohgjh/ wklv lv wkh �uvw orqj0

uxq joredo hfrqrphwulf h{dplqdwlrq ri wudgh sdwwhuqv dqg prqhwdu| duudqjhphqwv lq wkh

qlqhwhhqwk fhqwxu| zklfk xvhv d prghuq judylw| dssurdfk wr surylgh dssduhqwo| yhu|

urexvw ohvvrqv derxw vxfk uhodwlrqvklsv1

Zh ehjlq e| lqwurgxflqj vrph klvwrulfdo frqwh{w dqg rxwolqlqj frqwhpsrudu| zrun

uhodwhg wr prqhwdu| uhjlph yduldeohv dqg wudgh1 Lq Vhfwlrq 6 zh lqwurgxfh rxu hfrqrphw0

ulf phwkrgrorj|/ dqg lq Vhfwlrq 7 zh ghvfuleh rxu sdqho gdwd1 Zh wxuq wr d glvfxvvlrq

ri rxu pdlq �qglqjv lq Vhfwlrq 8/ lqfoxglqj fkhfnv iru wkh urexvwqhvv ri rxu edvholqh

uhvxowv zlwk d ydulhw| ri vshfl�fdwlrq whvwv +817,1 Khuh zh wdfnoh/ dprqj rwkhu lvvxhv/ wkh

srwhqwldo hqgrjhqhlw| sureohpv wkdw pd| d�hfw wkh hvwlpdwhg uhodwlrqvkls ehwzhhq wkh

jrog vwdqgdug2fxuuhqf| xqlrqv dqg wudgh1 Zh frqfoxgh rxu glvfxvvlrq lq vhfwlrq 91

5 Klvwrulfdo edfnjurxqg dqg suhylrxv zrun

514 Suhylrxv Zrun

Klvwruldqv kdyh orqj vwxglhg wkh jhqhudo wudgh sdwwhuqv ri wkh �uvw shulrg ri joredol}dwlrq1

Edlurfk +4<<9, h{dplqhg qlqhwhhqwk fhqwxu| Hxurshdq wudgh1 Klv zrun vkrzhg wkdw

urxjko| ;3 shufhqw ri doo Hxurshdq wudgh zdv zlwk rwkhu ghyhorshg frxqwulhv1 Wklv vkduh

uhpdlqhg urxjko| frqvwdqw ryhu wlph1 Zlwkrxw wkh dlg ri uhjuhvvlrq dqdo|vlv/ Edlurfk

dwwulexwhg wkrvh sdwwhuqv ri wudgh wr wkuhh pdlq yduldeohv= �wkh jhrjudsklfdo orfdwlrq

ri wkh frxqwu|/ wkh dydlodelolw| ri d frorqldo hpsluh dqg wkh ghjuhh ri lqgxvwuldol}dwlrq1�

Edlurfk dovr qrwhg wkdw wkh vl}h ri d frxqwu| glg qrw vhhp wr lq xhqfh wkh gluhfwlrq

ri wudgh1 Lq rxu rslqlrq Edlurfk*v dqdo|vlv fdq eh lpsuryhg xvlqj prghuq hfrqrphwulf

dqdo|vlv wkdw krogv rwkhu idfwruv frqvwdqw1

Wr wkh ehvw ri rxu nqrzohgjh/ wkh rqo| zrun lqyhvwljdwlqj wkh h�hfw ri fxuuhqf|

xqlrqv rq wudgh lq wkh 4;33v lv xqsxeolvkhg zrun e| Iodqguhdx +4<<6, dqg Iodqguhdx

dqg Pdxuho +5333,1 Wklv zrun lv edvhg rq d olplwhg Hxurshdq vdpsoh ryhu d olplwhg vhw

ri |hduv1 Iodqguhdx +4<<6, frqwurov rqo| iru wkh surgxfw ri wrwdo wudgh iru hdfk ri wkh

wzr frxqwulhv/ glvwdqfh/ vkdulqj d erughu/ dqg phpehuvkls lq wkh Odwlq Prqhwdu| Xqlrq
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ru wkh Vfdqglqdyldq Prqhwdu| Xqlrq +wkh odwwhu lq 4;;3 rqo|,1 Klv uhvxowv vxjjhvw wkdw

Odwlq Prqhwdu| Xqlrq phpehuvkls frxog qrw h{sodlq elodwhudo wudgh  rzv1Iodqguhdx dqg

Pdxuho +5333, dovr xvh d judylw| prgho gxulqj wkh odwh 4;33v lq Hxursh1 Wkh| �qg wkdw

prqhwdu| xqlrqv lq Vfdqglqdyld dqg lq Dxvwuld0Kxqjdu| lqfuhdvhg lqwhuqdwlrqdo wudgh

wzrirog1 Vlploduo|/ frqwhpsrudu| hylghqfh e| Urvh +5333, kdv vkrzq wkdw fxuuhqf| xqlrqv

duh olnho| wr lqfuhdvh wudgh e| qhduo| 533 shufhqw1 Glg prqhwdu| uhjlphv sod| dv odujh

ri d uroh lq wkh sdvwB Frqwhpsrudu| revhuyhuv wkrxjkw vr1 Pruhryhu/ rxu hfrqrphwulf

hylghqfh lv frpsdwleoh zlwk wkh lghd wkdw prqhwdu| uhjlphv lq xhqfhg wudgh sdwwhuqv

dqg wkh hyroxwlrq ri wkh joredo hfrqrp|1

515 Frpprglw| Prqh| dqg Uhjlph Frruglqdwlrq

Lq 4;9: Iudqfh krvwhg wkh �uvw Lqwhuqdwlrqdo Prqhwdu| Frqihuhqfh lq Sdulv1 Dprqj rwkhu

lvvxhv/ wkh ghohjdwhv dssuryhg d prwlrq/ vxemhfw wr vxevhtxhqw dssurydo e| grphvwlf

srolwlfdo dxwkrulwlhv/ wr dgrsw d prqrphwdoolf jrog vwdqgdug/ dqg ghohjdwhv vhulrxvo|

frqvlghuhg dgrswlqj d joredoo| xqlirup frlqdjh v|vwhp ^B dqg Uxvvhoo +4;<;,`1 Zkloh

vxfk h{wuhph joredo prqhwdu| kduprq| qhyhu pdwhuldol}hg/ iurp 4;:3 wr 4<43 qdwlrqv

lqfuhdvlqjo| frruglqdwhg rq frpprglw| prqh| uhjlphv1

Wkh hduo| |hduv ri wkh shulrg vdz wkh zruog glylghg ehwzhhq jrog/ vloyhu/ elphwdoolf

dqg �dw fxuuhqflhv1 Hdfk frxqwu| zlwk d frpprglw| prqh| uhjlph vwrrg uhdg| wr wudgh

qdwlrqdo fxuuhqf| iru d �{hg txdqwlw| ri suhflrxv phwdo/ ru/ lq vrph frxqwulhv phwdoolf

frlqv frqvwlwxwhg wkh h{foxvlyh phglxp ri h{fkdqjh1 Wdeoh 4 suhvhqwv wkh frxqwulhv lq

rxu vdpsoh dqg wkhlu prqhwdu| uhjlph dw dq| rqh wlph1 E| 4<38 prvw qdwlrqv zhuh

gh mxuh li qrw gh idfwr jrog vwdqgdug frxqwulhv1 Iljxuh 4 suhvhqwv wkh shufhqwdjh ri

frxqwu| sdluv lq rxu vdpsoh vkdulqj d vlplodu prqhwdu| uhjlph lq wkh qlqhwhhqwk fhqwxu|1

Wklv xqliruplw| ri prqhwdu| uhjlphv vhhpv vwulnlqj jlyhq wkh suhylrxv 5333 |hduv ri

prqhwdu| klvwru| zkhq vxqgu| phwdov olnh frsshu/ vloyhu dqg jrog doo sod|hg prqhwdu|

urohv frqfxuuhqwo|/ dqg frpsduhg wr wkh uhvw ri wkh qlqhwhhqwk fhqwxu| zkhq odujh eorfv

ri jrog/ vloyhu dqg elphwdoolvw frxqwulhv fr0h{lvwhg1 Zh eholhyh wkdw wklv frqyhujhqfh
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Iljxuh 4= Shufhqwdjh ri Frxqwu| Sdluv Vkdulqj d Vlplodu Frpprglw| Prqh| Uhjlph/
4;:304<43
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rqwr d vlplodu lqvwlwxwlrqdo duudqjhphqw fdq khos h{sodlq wkh ulvh ri wkh �uvw wuxo| joredo

hfrqrp|�dq hfrqrp| fkdudfwhul}hg e| dq klvwrulfdoo| odujh ghjuhh ri wudgh lqwhjudwlrq1

Exw zh dovr eholhyh wkdw wklv surfhvv zdv sduw ri d yluwxrxv f|foh/ dqg rxu hpslulfdo

uhvxowv vxssruw wklv lghd1 Qdwlrqv wkdw wudghg khdylo| zlwk qdwlrqv ri d sduwlfxodu uhjlph

pd| kdyh kdg d orw wr jdlq iurp frqiruplqj wr rwkhuv* vwdqgdugv ehfdxvh wkh| frxog

uhgxfh wkh wudqvdfwlrq frvwv wr wudgh Phlvvqhu +5333,16 Lq wxuq/ frruglqdwlrq pd| kdyh

udlvhg lqwhuqdwlrqdo wudgh1

Lq whvwlprq| ehiruh wkh Krxvh ri Uhsuhvhqwdwlyhv ri wkh Xqlwhg Vwdwhv lq 4;:;/ M1V1

Prruh/ d X1V1 Wuhdvxu| r!fldo/ dyhuuhg wkdw wudgh odujho| ghshqghg rq kdylqj d vlplodu

prqhwdu| vwdqgdug ^Xqlwhg Vwdwhv Prqhwdu| Frpplvvlrq +4;:<,`1 Wkh whvwlprq| lv dv

iroorzv=

T1 44;1 Gr |rx qrw wklqn wkdw wkh xvh ri d frpprq vwdqgdug ri ydoxh kdv d

6Phlvvqhu +5333, h{soruhv wklv txhvwlrq/ dqg �qgv vwurqj hylghqfh wkdw vxfk qhwzrun h{whuqdolwlhv
rshudwhg lq wkh lqwhuqdwlrqdo prqhwdu| v|vwhp1 Wkh wudqvdfwlrq frvwv zh duh uhihuulqj wr frxog eh wkh
frvwv ri khgjlqj h{fkdqjh udwh yrodwlolw| ru wkh eurnhuv* frpplvvlrqv wr wudgh jrog iru vloyhu zkhq wzr
qdwlrqv kdyh gl�huhqw phwdoolf uhjlphv vhh Ph|hu +4;:;, dqg Xqjhu +4<97,

9



Wdeoh 4= Prqhwdu| uhjlphv ri wkh frxqwulhv lqfoxghg lq wkh edvholqh vdpsoh

Year
Country 1870 1875 1880 1885 1890 1895 1900 1905 1910
UK Gold Gold Gold Gold Gold Gold Gold Gold Gold
France Bimetal Bimetal Gold Gold Gold Gold Gold Gold Gold
US Paper Paper Gold Gold Gold Gold Gold Gold Gold
Belgium Bimetal Bimetal Gold Gold Gold Gold Gold Gold Gold
Switzerland  --  --  --  --  --  -- Gold Gold Gold
Italy Paper Paper Paper Gold Gold Paper Paper Paper Paper
Germany Silver Gold Gold Gold Gold Gold Gold Gold Gold
Netherlands Silver Gold Gold Gold Gold Gold Gold Gold Gold
Denmark Silver Gold Gold Gold Gold Gold Gold Gold Gold
Norway Silver Gold Gold Gold Gold Gold Gold Gold Gold
Sweden Silver Gold Gold Gold Gold Gold Gold Gold Gold
Finland Silver Silver Gold  --  --  --  -- Gold Gold
Austria Paper  --  --  --  --  -- Paper  --  --
Russia Paper  --  --  -- Paper  -- Gold  --  --
Spain Bimetal  --  --  -- Paper  -- Paper Paper Paper
Portugal Gold  --  --  -- Gold  -- Paper  --  --
Australia Gold Gold Gold Gold Gold Gold Gold Gold Gold
Canada Gold Gold Gold Gold Gold Gold Gold Gold Gold
Japan Silver  --  -- Paper Paper Paper Gold Gold Gold
Brazil Paper  --  --  -- Paper  -- Paper Paper Gold
Mexico Silver  --  --  -- Silver  -- Silver Gold Gold
Chile  --  --  --  --  -- Paper Paper Paper
Argentina  --  --  --  -- Paper  -- Paper Gold Gold
Egypt  --  --  --  --  --  -- Gold  --  --
India Silver  --  --  -- Silver  -- Gold Gold Gold
China Silver  --  --  --  --  -- Silver  --  --
Indonesia  --  --  --  -- Silver  -- Silver Silver Silver
New Zealand Gold Gold Gold Gold Gold Gold Gold Gold Gold
Philippines  --  --  --  --  --  -- Silver  --  --

Total # 
countries 23 14 14 14 22 14 28 23 23

Total # 
country pairs 90 56 59 70 139 81 274 189 182

NOTE: "--" indicates that the country was not included in the sample during a given year.
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whqghqf| wr surprwh d iuhh frpphufldo lqwhufkdqjh ehwzhhq wkh ydulrxv frxqwulhv

xvlqj lwB

D1 1 1 1 dqg li wzr frxqwulhv / eh wkh| hyhu vr glvwdqw iurp hdfk rwkhu vkrxog

kdyh wkh vdph vwdqgdug ri prqh| 1 1 1 wkhuh zrxog eh qr juhdwhu kduprql}hu wkdq

vxfk dq h{fkdqjh1 Li rxu vloyhu groodu zhuh wr sdvv fxuuhqw lq Ph{lfr dqg Vrxwk

Dphulfd/ ru li zh kdg d xqlrq groodu/ zh vkrxog kdyh pxfk pruh ri wkhlu wudgh dqg

lqwhufrxuvh 1 1 1

Wkh txrwh uh hfwv wkh rslqlrq ri lpsruwdqw srolf| pdnhuv ri wkh wlph/ dqg lw dovr

kljkoljkwv dqrwkhu lvvxh1 Dowkrxjk kdylqj d frpprq vwdqgdug ri ydoxh lv jrrg/ kdylqj d

prqhwdu| xqlrq lv hyhq ehwwhu1 B dovr srlqwv rxw wkdw Iuhqfk phufkdqwv wkrxjkw wkh vdph

dv wkh wuhdvxu| r!fldo1 Lq d prqhwdu| vxuyh| iurp 4;9;/ qruwkhuq phufkdqwv zkr kdg

pdmru exvlqhvv zlwk jrog0edfnhg Hqjodqg suhihuuhg d jrog uhjlph zkloh vrxwkhuq wudghuv

zlwk frqqhfwlrqv wr wkh vloyhu0xvlqj Hdvw suhihuuhg uhwdlqlqj vloyhu*v prqhwdu| uroh1 Srolf|

pdnhuv ri wkh gd| eholhyhg wkdw prqhwdu| uhjlphv dqg �qdqfldo lvvxhv sod|hg d nh| uroh

lq ghwhuplqlqj wkh vkdsh ri lqwhuqdwlrqdo frpphufh1

516 Fxuuhqf| Xqlrqv

Gxulqj wkh shulrg zh vwxg|/ d zlgh udqjh ri sulqflsdo frxqwulhv ri wkh zruog sduwlfl0

sdwhg lq vrph irup ri d prqhwdu| xqlrq17 Wkh prqhwdu| xqlrqv fdq eh fodvvl�hg lqwr

wkuhh eurdg w|shv1 Wkh �uvw lv dq HPX0w|sh ri xqlrq1 Frxqwulhv lq wklv vruw ri xqlrq

kdg d xqltxh prqhwdu| dxwkrulw| zlwk rqo| rqh v|vwhp ri frlqdjh1 Dqrwkhu nlqg ri

prqhwdu| xqlrq/ olnh wkh Odwlq Prqhwdu| Xqlrq/ ru wkh Vfdqglqdyldq Prqhwdu| Xqlrq

zdv hvwdeolvkhg e| wuhdw|/ glg qrw kdyh d frpsohwho| xqlirup frlqdjh/ doorzhg ixoo ohjdo

whqghu vwdwxv ri phpehu0qdwlrqv* fxuuhqflhv lq dq| frxqwu| ri wkh xqlrq/ dqg dovr kdg

dxwrqrprxv qdwlrqdo prqhwdu| dxwkrulwlhv1 Wkh �qdo w|sh ri prqhwdu| xqlrq hylghqw

lq wkh qlqhwhhqwk fhqwxu| zdv pruh dnlq wr frqwhpsrudu| gh idfwr ru gh mxuh groodul}hg

7Vhh Zloolv +4<34, iru wkh prvw dxwkrulwdwlyh vwxg| rq wkh Odwlq Prqhwdu| Xqlrq/ Erugr dqg Mrqxqj
+4<<<, iru d uhfhqw vxuyh| rq d udqjh ri prqhwdu| xqlrqv vlqfh wkh qlqhwhhqwk fhqwxu|/ dqg Khqulnvhq
dqg Nrhujdug +4<<8, iru d orrn dw wkh ruljlqv ri wkh Vfdqglqdyldq Prqhwdu| Xqlrq1

;



Wdeoh 5= Prqhwdu| xqlrqv

Latin Monetary Union Scandinavian Monetary Union (from 1875
France Denmark
Belgium Sweden

Switzerland Norway 
Italy

Greece (1885)

Sterling Union Other
Great Britain Canada  with U.S.

Australia
Canada

New Zealand

frxqwulhv1 Lq wkhvh w|shv ri duudqjhphqwv/ rqh frxqwu| ghfoduhg wkh fxuuhqf| ri dqrwkhu

frxqwu| ohjdo whqghu zkloh lw pd| ru pd| qrw kdyh kdg lwv rzq xqlirup fxuuhqf|1 Wdeoh

5 vkrzv zklfk frxqwulhv lq rxu vdpsoh zhuh lqyroyhg lq zklfk w|sh ri d prqhwdu| xqlrq1

Fxulrxvo| wkdw wdeoh zrxog kdyh eh udglfdoo| gl�huhqw kdg wkh Dphulfdq uhsxeolfv/

lqfoxglqj wkh Xqlwhg Vwdwhv/ fduulhg rxw sursrvdov iru dq Dphulfdq Prqhwdu| Xqlrq

+DPX,1 Vxehufdvhdx{ +4<48, kljkoljkwv wkh frvwv dqg ehqh�wv vxfk d srolf| zrxog kdyh

hqwdlohg iurp wkh shuvshfwlyh ri d odwh qlqhwhhqwk fhqwxu| srolf| pdnhu2hfrqrplvw1 Vxehu0

fdvhdx{ srlqwv rxw/ dv glg qhduo| doo hfrqrplvwv ri wkh gd|/ wkdw �dw fxuuhqflhv zrxog

jlyh ulvh wr  xfwxdwlrqv dqg qrplqdo ghsuhfldwlrq/ dqg dujxhv wkdw ehlqj rq d jrog vwdq0

gdug zdv htxlydohqw wr d qlqhwhhqwk0fhqwxu|0vw|oh prqhwdu| xqlrq1 Lq hlwkhu fdvh wkh

fxuuhqflhv duh shjjhg exw wkh iruphu duudqjhphqw vdyhv wkh srolwlfdo frvwv ri kdylqj wr

qhjrwldwh hvfdsh fodxvhv dqg frqwlqjhqf| sodqv iru phpehuv wkdw gr qrw delgh e| wkh

fxuuhqf| xqlrq wuhdw|1 Ixuwkhu kh dujxhg wkdw wkh rqo| ehqh�wv iurp DPX zrxog dffuxh

wr wrxulvwv zkr zrxog vdyh rq h{fkdqjh rshudwlrqv1 Dssduhqwo| srolf| pdnhuv glg qrw

wklqn wklv zdv d odujh hqrxjk ehqh�w wr mxvwli| wkh lpsohphqwdwlrq frvwv1

Vr zkloh zh vxvshfw wkdw frpprglw| prqh| uhjlphv duh sduw ri d yluwxrxv f|foh zlwk

wudgh zh duh vfhswlfdo wkdw qdwlrqv* pdlq frqvlghudwlrq lq iruplqj fxuuhqf| xqlrqv zdv

wkh sdwwhuq ri wudgh1 Fuhdwruv ri wkh Odwlq Prqhwdu| Xqlrq krshg wr frrshudwlyho|

frhufh qdwlrqv lqwr frlqlqj fxuuhqf| ri vlplodu zhljkw dqg �qhqhvv dv wkhlu qhljkeruv
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vr wkdw Juhvkdp*v odz zrxog qrw frqwlqxdoo| ghedvh orfdo fxuuhqflhv dqg ure grphvwlf

dxwkrulwlhv ri vhljqrudjh uhyhqxh ^Uxvvhoo +4;<;, dqg Erugr dqg Mrqxqj +4<<<,`1 Vlplodu

idfwruv dsshdu wr kdyh ehhq dw zrun lq wkh fuhdwlrq ri wkh Vfdqglqdyldq Prqhwdu| Xqlrq

^Erugr dqg Mrqxqj +4<<<, dqg Khqulnvhq dqg Nrhujdug +4<<8,`1 Wkh idfw wkdw Dxvwudold

dqg Qhz ]hdodqg xvhg wkh srxqg vwhuolqj suredeo| kdg pruh wr gr zlwk wkh forvh frorqldo

uhodwlrqvklsv ehwzhhq wkhp dqg Hqjodqg wkdq wkhlu wudgh sdwwhuqv18

517 Rwkhu Frqvlghudwlrqv

Wkh d sulrul h{shfwdwlrq ri krz h{fkdqjh udwh yrodwlolw| pljkw kdyh d�hfwhg frpphufh

lv dpeljxrxv/ dqg klvwrulfdo dfwruv vhhp qrw wr kdyh sdlg wrr pxfk dwwhqwlrq wr vxfk

rvfloodwlrqv1 Hyhq prghuq uhvhdufkhuv olnh Revwihog +4<<:, dqg Z|sorv} +4<<:, kdyh doo

exw glvfrxqwhg wkh qhjdwlyh h�hfwv ri yrodwlolw| rq wudgh1 Wkhlu frqfoxvlrqv uhvw rq d odujh

erg| ri hpslulfdo uhvhdufk wkdw vkrzv wkh vdph1 Wkh rqo| vwurqj hylghqfh rq wkh qhjdwlyh

lpsdfw ri yrodwlolw| rq wudgh wkdw zh duh dzduh ri lv Urvh +5333, zkr frqylqflqjo| vkrzv

d odujh qhjdwlyh uhodwlrqvkls ehwzhhq elodwhudo h{fkdqjh udwh yrodwlolw| dqg wudgh1 Zh fdq

phdvxuh wkh h�hfw ri h{fkdqjh udwh yrodwlolw| xvlqj wkh furvv0vhfwlrqdo dssurdfk dv Urvh

grhv/ dqg zh surylgh hylghqfh wkdw lq wkh qlqhwhhqwk fhqwxu| yrodwlolw| kdg d qhjoljleoh

h�hfw rq wudgh1

Rwkhu lpsruwdqw lvvxhv zklfk zh vhhn wr lqyhvwljdwh zlwk wkh judylw| dssurdfk duh

txhvwlrqv douhdg| idploldu wr hfrqrplf klvwruldqv1 Iru lqvwdqfh/ wkh udslg ghfolqh lq wudqv0

sruwdwlrq frvwv ryhu wkh qlqhwhhqwk fhqwxu| lv d zhoo0nqrzq skhqrphqrq ^R*Urxunh dqg

Zlooldpvrq +4<<</ fkdswhu 6,`1 Zh duh deoh wr phdvxuh wkh h�hfwv ri idoolqj wudqvsruwd0

wlrq frvwv rq wudgh1 Zh dovr wu| wr h{dplqh wkh lpsdfw ri wudgh srolflhv rq frpphufldo

h{fkdqjh1 Wkh 4;:3v vdz d uhvxujhqfh ri surwhfwlrqlvp lq Hxursh1 Vxfk surwhfwlrq0

lvp zdv dffrpsdqlhg e| pdq| elodwhudo wudgh djuhhphqwv wkdw nhsw wdul�v uhgxfhg iru d

jlyhq sdlu ri frxqwulhv/ exw wkdw glvfulplqdwhg djdlqvw wklug sduwlhv1 Zh suhvhqw hylghqfh

vxjjhvwlqj wkdw wkh xvh ri wkh prvw0idyruhg qdwlrq +PIQ, fodxvh dpholrudwhg/ wr vrph

8Vlploduo|/ Frkhq +4<<;, dujxhv wkdw wudgh uhodwlrqv sod| olwwoh uroh lq h{sodlqlqj wkh hphujhqfh ri
fxuuhqf| xqlrqv lq wkh sdvw wkluw| |hduv1
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ghjuhh/ wkh qhjdwlyh h�hfw ri glvfulplqdwru| surwhfwlrq1

Lq dgglwlrq/ fxowxudo dqg srolwlfdo yduldeohv pd| kdyh pdwwhuhg iru lqwhjudwlrq1 Fror0

qldo grplqdwlrq dqg srolwlfdo xqlrq duh jhqhudoo| wkrxjkw wr lqfuhdvh frpphufldo lqwhu0

frxuvh e| kduprql}lqj wkh lqvwlwxwlrqdo hqylurqphqw1 Zh duh deoh wr vhh mxvw krz vwurqj

wkhvh irufhv zhuh1 Dovr/ fxuuhqw olwhudwxuh kdv irxqg hylghqfh wkdw kdylqj d frpprq

odqjxdjh zlwk d wudglqj sduwqhu pd| dovr lqfuhdvh wkh ohyho ri wudgh/ hvshfldoo| lq gli0

ihuhqwldwhg jrrgv pdunhwv +vhh Erugr/ Hlfkhqjuhhq/ dqg Luzlq +4<<<, iru d vxppdu| ri

wkhvh frqfoxvlrqv,1 Wkh qlqhwhhqwk fhqwxu| pljkw eh vhhq dv dq hud ri ohvv gl�huhqwldwhg

surgxfwlrq1 Li vr/ wkhq odqjxdjh vkrxog qrw kdyh lq xhqfhg wkh gluhfwlrq ri wudgh vljqli0

lfdqwo| lq wkh qlqhwhhqwk fhqwxu|1 Ilqdoo|/ zh fdq uljrurxvo| whvw wkh qrwlrq wkdw wudgh

uhpdlqhg �lqwud0lqgxvwu|� ryhu wkh frxuvh ri wkh qlqhwhhqwk fhqwxu|1

Ryhudoo wkh judylw| dssurdfk doorzv xv wr whvw d qxpehu k|srwkhvhv dqg frqmhfwxuhv

vdolhqw wr uhvhdufkhuv ri wkh frqwhpsrudu| hfrqrp| dqg hfrqrplf klvwruldqv1 Wr rxu

nqrzohgjh/ zh duh wkh �uvw wr hvwlpdwh hfrqrphwulfdoo| doo ri wkhvh h�hfwv xvlqj vxfk

d eurdg udqjlqj gdwd vhw iru wkh shulrg xqghu vfuxwlq|1 Wkh qh{w vhfwlrq suhvhqwv rxu

dssurdfk dqg rxu gdwd1

6 Hpslulfdo vwudwhj|

Rqh zd| wr fdswxuh wkh h�hfwv ri nh| yduldeohv rq wudgh sdwwhuqv dqg lqwhjudwlrq lv wr xvh

wkh judylw| htxdwlrq1 Lq wkh vslulw ri Qhzwrqldq sk|vlfv/ wkh judylw| htxdwlrq srvlwv wkdw

wudgh  rzv +l1h1/ judylwdwlrqdo irufhv, duh d ixqfwlrq ri wkh glvwdqfh ehwzhhq wzr frxqwulhv

dqg wkhlu frpelqhg pdvv +phdvxuhg e| jurvv grphvwlf surgxfw,1 Glvwdqfh/ wkurxjk lwv

h�hfwv rq wudqvsruwdwlrq frvwv/ dfwv dv d eduulhu wkdw glvfrxudjhv elodwhudo wudgh1 Lq

frqwudvw/ dv d frxqwu|*v JGS lqfuhdvhv/ lwv ghpdqg iru iruhljq lpsruwv qdwxudoo| ulvhv1

Pruhryhu/ wkh prgho doorzv wkh dgglwlrq ri dq| rwkhu lpsruwdqw yduldeohv wkdw wkhru|

ru revhuydwlrq pljkw vxjjhvw duh lpsruwdqw lq h{sodlqlqj wkh yduldqfh lq elodwhudo wudgh1

Iru h{dpsoh/ JGS shu fdslwd lv xvxdoo| lqfoxghg lq wkh vwdqgdug judylw| htxdwlrq dqg

lv frqvlghuhg wr lqfuhdvh elodwhudo wudgh ehfdxvh ulfkhu frxqwulhv xvxdoo| uho| rq wudgh
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Wdeoh 6= Vxppdu| ri suhylrxv vwxglhv

Dependent variable: Rose (2000) Eichengreen and Irwin (1995)
1928 1935 1938

Bilateral trade Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error
Monetary variables:
Gold  --- 0.290 0.397 0.530 0.389 0.680 0.386
Silver  ---  ---  ---  --- 
Bimetal  ---  ---  ---  --- 
Monetary union 1.210 0.140  ---  ---  --- 
Volatility -0.017 0.002 -0.040 0.017 -0.030 0.027 -0.030 0.017

Gravity equation variables:
GDP 0.800 0.010 0.910 0.032 0.730 0.031 0.770 0.032
GDP per capita 0.660 0.010 0.330 0.050 0.160 0.050 0.160 0.044
Distance -1.090 0.020 -0.780 0.063 -0.400 0.047 -0.530 0.061

Other explanatory variables:
Border 0.530 0.080 0.790 2.940 0.410 0.196 0.450 0.298
Political union  ---  ---  ---  ---
Common language 0.400 0.040  ---  ---  ---
Free-Trade Asstn 0.990 0.080  ---  ---  ---

Number of obs 22948 561 561 561
R-squared    0.630 0.690 0.630 0.630
Root MSE     2.020 3.201 2.542 2.542

eduulhuv wr d ohvvhu h{whqw wkdq srruhu frxqwulhv/ dqg ehfdxvh lqwud0lqgxvwu| wudgh zrxog

eh kljkhu ehwzhhq ulfkhu frxqwulhv1 Wkh judylw| dssurdfk lv dq dwwudfwlyh phwkrgrorj|

ehfdxvh lw frqvlvwhqwo| uhwxuqv suhflvh srlqw hvwlpdwhv lq vdpsohv wkdw ydu| zlgho| ryhu

vsdfh dqg wlph/ jlylqj uhpdundeo| vlplodu uhvxowv lq pdq| vwxglhv1 Zh vxppdul}h wkh

�qglqjv ri vrph suhylrxv uhvhdufk xvlqj wkh judylw| htxdwlrq lq wdeoh 61

Wr lqyhvwljdwh wkhvh uhodwlrqvklsv dqg wkrvh frqvlghuhg lq vhfwlrq 5 zh hvwlpdwh wkh

iroorzlqj judylw| htxdwlrq=

*? EWudgh�
��|

' qf n q�Jrog��| n q2Vloyhu��| n q�Elphwdo��| n qePrqhwdu|Xqlrq��|

nqDYrodwlolw|��| n qS *? Et�|t�|� n q. *?

#
t�|t�|

�JR�|�JR�|

$
n qH *? EGlvwdqfh���

nqbErughu��| n q�fSrolwlfdo xqlrq��| n q��Odqjxdjh�� n q�2PIQ��| n 0��|

zkhuh vxevfulswv � dqg � duh frxqwu| vshfl�f lghqwl�huv> | lv wkh |hdu ri revhuydwlrq>

q � ' dqfc ���c q��o lv d yhfwru ri wkh frh!flhqwv ri lqwhuhvw> 0��| lv d glvwxuedqfh whup> dqg
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t�| dqg �JR�| uhihu wr frxqwu| �*v uhdo JGS dqg srsxodwlrq lq shulrg |1 Wkh uhvw ri

wkh yduldeoh gh�qlwlrqv dsshdu lq wdeoh 71 Zh hvwlpdwh rxu edvholqh uhjuhvvlrq/ zklfk

lqfoxghv wlph gxpplhv/ e| srrolqj wkh gdwd dqg xvlqj ihdvleoh jhqhudol}hg ohdvw0vtxduhv

+vhfwlrq 8,/ exw zh dovr xvh pruh vrsklvwlfdwhg hfrqrphwulf whfkqltxhv dqg vshfl�fdwlrqv

wr ydolgdwh wkh urexvwqhvv ri rxu edvholqh hvwlpdwhv +vhfwlrq 817,1

Wdeoh 7= Yduldeohv

Variable Description
Trade Natural log of bilateral trade in 1990 U.S. dollars
Gold Dummy equal to 1 if both countries were on the gold standard
Silver Dummy equal to 1 if both countries used a silver standard
Bimetal Dummy equal to 1 if both countries used a bimetallic standard
Monetary union Dummy equal to 1 if a common currency is legal tender in both countries
Volatility Bilateral exchange rate volatility (see text)
GDP Natural log product of the two country's real GDP
GDP per capita Natural log product of the two country's per capita real GDP
Distance Natural log of the distance, in miles, between the two countries
Border Dummy equal to 1 if the two countries shared a common border
Common language Dummy equal to 1 if the two countries speak a common language
Political Union Dummy equal to 1 if countries shared a colonial relationship, shared a common 

colonizer, or formed a single political entity
MFN Dummy equal to 1 if a treaty containing an MFN clause was in force between the

countries 

7 Gdwd

Rxu edvholqh uhjuhvvlrqv xvh dq xqedodqfhg sdqho frqvlvwlqj ri 4/473 frxqwu|0sdlu revhu0

ydwlrqv1 Zh suhvhqw vxppdu| vwdwlvwlfv lq wdeoh 81 Wkh gdwd fryhu wkh shulrg 4;:3 wr

4<43 hyhu| �yh0|hduv1 Wklv |lhogv d wrwdo ri qlqh dqqxdo revhuydwlrqv1 Jlyhq wkh olplwhg

dydlodelolw| ri qlqhwhhqwk0fhqwxu| JGS gdwd/ wkh odvw urz ri wdeoh 4 vkrzv wkdw wkh vl}h

ri rxu dqqxdo furvv0vhfwlrqv lqfuhdvhv dv zh pryh lqwr wkh 4<33v1 Vlploduo|/ wkh qxp0

ehu ri frxqwulhv wkdw pdnh xs rxu sdluzlvh revhuydwlrqv lv odujhu wrzdug wkh hqg ri rxu

vdpsoh shulrg1 Qrw vxusulvlqjo|/ Wdeoh 4 dovr lqglfdwhv wkdw suhvhqw0gd| RHFG phpehu

frxqwulhv duh khdylo| uhsuhvhqwhg lq rxu vdpsoh1

Zh rewdlqhg elodwhudo wudgh gdwd iru 5/;7; frxqwu| g|dgv1 Zh frpsohphqwhg d gdwd

vhw sxw wrjhwkhu e| Eduelhul +4<<9, zlwk lqirupdwlrq iurp qdwlrqdo vwdwlvwlfdo |hduerrnv
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Wdeoh 8= Vxppdu| vwdwlvwlfv

Variable # Obs Mean Std. Dev. Min Max
Trade 2848 4.006 2.367 -6.724 9.452
Gold 6556 0.263 0.441 0.000 1.000
Silver 6556 0.050 0.219 0.000 1.000
Bimetal 6556 0.010 0.099 0.000 1.000
Monetary union 11025 0.017 0.128 0.000 1.000
Volatility 3977 1.514 1.583 0.000 9.230
GDP 2050 19.741 1.969 14.358 25.236
GDP per capita 2050 15.150 0.926 12.367 17.639
Distance 10071 8.270 0.851 4.922 9.417
Border 11025 0.034 0.182 0.000 1.000
Common language 11025 0.093 0.291 0.000 1.000
Political Union 11025 0.023 0.150 0.000 1.000
MFN 11025 0.219 0.413 0.000 1.000

dqg rwkhu sxeolfdwlrqv iurp wkh shulrg> d ghwdlohg ghvfulswlrq ri rxu vrxufhv dsshduv

lq wkh gdwd dsshqgl{1 Wudgh �jxuhv zhuh wudqviruphg lqwr 4<<3 X1V1 grooduv xvlqj d

X1V1 frqvxphu sulfh lqgh{ dqg dqqxdo dyhudjh h{fkdqjh udwhv1 Wklv pdgh rxu wudgh

lqirupdwlrq frpsdudeoh wr wkh uhdo JGS gdwd lq Pdgglvrq +4<<8,19

Lqirupdwlrq rq hyhu| frxqwu|*v prqhwdu| uhjlph zdv xvhg wr fuhdwh gxpp| yduldeohv

lqglfdwlqj zkhwkhu dq| sdlu ri frxqwulhv vkduhg d frpprq prqhwdu| vwdqgdug1 Lq Wdeoh 4

zh uhsruw wkh prqhwdu| vwdqgdug xvhg lq hdfk frxqwu| wkdw hqwhuv rxu edvholqh uhjuhvvlrq1

Revhuyh wkdw wkhuh zdv d jhqhudo pryhphqw lq idyru ri wkh dgrswlrq ri wkh jrog vwdqgdug

dv wkh qlqhwhhqwk fhqwxu| surjuhvvhg/ dowkrxjk d qxpehu ri frxqwulhv uhpdlqhg rxwvlgh

wkh jrog eorf wkurxjkrxw rxu shulrg ri dqdo|vlv1 Wkhuh duh dovr d qxpehu ri lpsruwdqw

frxqwulhv wkdw fkdqjhg uhjlphv wkurxjkrxw wkh shulrg1 Lq dgglwlrq wr furvv0vhfwlrqdo

yduldwlrq/ wkhvh frxqwulhv surylgh lpsruwdqw wlph0vhulhv yduldwlrq lq uhjlph vwdqfh1 Wklv

lpsuryhv wkh srvvlelolw| ri lghqwli|lqj krz d gurs lq wkh frvwv ri wudgh +l1h1/ d pryh wr

ru dzd| iurp d vlplodu frpprglw| prqh| uhjlph, lv dvvrfldwhg zlwk fkdqjhv lq elodwhudo

wudgh1

Zh frqvwuxfwhg rxu phdvxuh ri h{fkdqjh0udwh yrodwlolw| dv wkh vwdqgdug ghyldwlrq ri

wkh �uvw gl�huhqfh ri wkh qdwxudo orjdulwkp ri wkh prqwko| elodwhudo h{fkdqjh udwh iru wkh

9Pdgglvrq*v �jxuhv wdnh lqwr frqvlghudwlrq sxufkdvlqj srzhu gl�huhqfhv dfurvv frxqwulhv dqg duh
wkhuhiruh ehwwhu vxlwhg iru lqwhuqdwlrqdo frpsdulvrqv1

47



Wdeoh 9= Elodwhudo h{fkdqjh udwh yrodwlolw| xqghu hdfk prqhwdu| uhjlph

Monetary standard # Obs Mean Std. Dev. Min Max
Same standard
Gold 1256 0.688 0.998 0.000 6.148
Silver 123 1.748 1.272 0.000 6.687
Bimetal 12 0.660 0.799 0.000 2.538

Different standard 2586 1.907 1.673 0.000 9.230

All country pairs 3977 1.514 1.583 0.000 9.230

suhylrxv wkuhh |hduv1 Prqwko| h{fkdqjh udwhv/ prvwo| zlwk uhvshfw wr wkh srxqg vwhuolqj/

zhuh wdnhq iurp Vfkqhlghu/ Vfkzdu}hu/ dqg ]hooihoghu +4<<4,> dgglwlrqdo h{fkdqjh udwhv

zlwk uhvshfw wr wkh X1V1 groodu zhuh rewdlqhg iurp Joredo Ilqdqfldo Gdwd*v �Orqj0Whup

Gdwdedvh�1 Iru rxu vhqvlwlylw| dqdo|vhv/ zh dovr frqvwuxfwhg dowhuqdwlyh phdvxuhv ri

h{fkdqjh0udwh yrodwlolw| zklfk zh ghvfuleh lq dsshqgl{ E1

Wdeoh 9 vkrzv wkdw phdq h{fkdqjh0udwh yrodwlolw| zdv pruh wkdq rqh shufhqwdjh srlqw

orzhu dprqj jrog0eorf frxqwulhv zkhq frpsduhg wr frxqwu| sdluv wkdw xvhg gl�huhqw

prqhwdu| vwdqgdugv1 Vlploduo|/ h{fkdqjh udwh yrodwlolw| dprqj vloyhu frxqwulhv zdv kljkhu

wkdq lq frxqwulhv rq wkh jrog vwdqgdug1

Qhyhuwkhohvv/ lw lv lqwhuhvwlqj wr qrwh wkdw h{fkdqjh udwh yrodwlolw| ryhu wkh shulrg

ri dqdo|vlv zdv orz iurp d frqwhpsrudu| shuvshfwlyh1 Zkhuhdv phdq h{fkdqjh0udwh

yrodwlolw| lq rxu vdpsoh zdv rqo| 418 shufhqw/ Iudqnho dqg Zhl +4<<;/ wdeoh :16, uhsruw

wkdw lq 4<<3 yrodwlolw| lq d vdpsoh ri 96 frxqwulhv zdv :1: shufhqw1 Vlploduo|/ phdq

yrodwlolw| uhsruwhg e| Urvh +5333, iru wkh shulrg 4<:304<<3 vwrrg dw 71: shufhqw1

Zh dovr frqvwuxfwhg d gxpp| yduldeoh lqglfdwlqj zkhwkhu d frpprq fxuuhqf| zdv

ohjdo whqghu lq erwk frxqwu|0sdlu phpehuv> zh uhihu wr wklv yduldeoh dv �prqhwdu| xqlrq1�

Dffruglqjo|/ iru wkh phpehuv ri wkh Odwlq dqg Vfdqglqdyldq Prqhwdu| Xqlrqv/ wklv ydul0

deoh uhfhlyhg wkh ydoxh ri rqh1 Pruh vxewo|/ Fdqdgd zdv frqvlghuhg wr eh lq d prqhwdu|

xqlrq zlwk wkh Xqlwhg Nlqjgrp dqg vrph ri wkh Eulwlvk frorqlhv dqg grplqlrqv/ dv zhoo

dv zlwk wkh Xqlwhg Vwdwhv1 Wklv lv ehfdxvh erwk Eulwlvk vryhuhljqv dqg wkh X1V1 groodu
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zhuh ohjdo whqghu lq Fdqdgd1 Vlqfh Fdqdgldq uhvlghqwv ru phufkdqwv frxog hdvlo| fryhu

iru h{fkdqjh0udwh xqfhuwdlqw| zlwk Eulwdlq dqg wkh Xqlwhg Vwdwhv e| fduu|lqj rxw lqwhu0

qdwlrqdo wudqvdfwlrqv lq wkh fxuuhqflhv ri wkh odwwhu frxqwulhv/ zh eholhyh wkdw wkh h�hfwv

ri d prqhwdu| xqlrq zh orrn wr fdswxuh duh suhvhqw lq wklv fdvh1:

Lq frqwudvw/ wkhuh zhuh lqvwdqfhv lq zklfk wudgh wudqvdfwlrqv zhuh fduulhg rxw xvlqj

wkh fxuuhqf| ri d wklug frxqwu|/ exw wkh odwwhu zdv qrw wkh orfdo phglxp ri h{fkdqjh +h1j1/

Ph{lfdq vloyhu shvrv lq xvh lq Fklqd,1 Wkrvh fdvhv zhuh qrw frqvlghuhg wr irup d prqh0

wdu| xqlrq ehfdxvh wkh grphvwlf xqlw ri dffrxqw2phglxp ri h{fkdqjh zdv ixqgdphqwdoo|

gl�huhqw iru erwk vlghv ri wkh wudqvdfwlrq1 Lq wklv fdvh/ wkh Ph{lfdq shvr sod|hg d uroh

pruh dnlq wr d yhklfoh fxuuhqf|1 Vhh Wdeoh 5 iru wkh olvw ri rxu prqhwdu| xqlrqv dqg wkh

frxqwulhv lq hdfk xqlrq1 Lq rxu gdwd vhw zh kdyh ryhu 433 revhuydwlrqv +l1h1/ urxjko| 43

shufhqw ri rxu vdpsoh, zkhuh erwk ri wkh wudglqj sduwqhuv duh lq d prqhwdu| xqlrq1

Zh dovr frqwuro iru wkh h�hfw ri wudgh srolf| rq elodwhudo h{fkdqjh1 Hyhq wkrxjk

surwhfwlrqlvp zdv uhodwlyho| plog lq 4;:3/ lqfuhdvlqj wdul�v dqg lqwhuplwwhqw wudgh zduv

fkdudfwhul}hg wkh odvw wzr ghfdghv ri wkh qlqhwhhqwk fhqwxu|1 Zkloh Hqjodqg pdlqwdlqhg

lwv iuhh0wudgh vwdqfh/ frxqwulhv olnh Jhupdq| dqg wkh Xqlwhg Vwdwhv udlvhg wdul�v1 Pruh0

ryhu/ Iulhghq +4<<:, vxjjhvwv wkdw X1V1 wdul�v pljkw kdyh ehhq lqfuhdvhg wr frpshqvdwh

lpsruw0frpshwlqj lqgxvwulhv kxuw e| wkh dgrswlrq ri wkh jrog vwdqgdug1;

Zh vwuhvv wkdw surwhfwlrqlvp lv sureohpdwlf wr wkh h{whqw wkdw lw lv qrw dssolhg hyhqo|

wr doo qdwlrqv1 Lq wkh srvwzdu hud/ wkh lqfoxvlrq ri wkh �prvw0idyruhg qdwlrq� +PIQ,

sulqflsoh lq Duwlfoh L ri wkh JDWW uhgxfhg wkh vfrsh iru wkh xvh ri wudgh srolflhv wkdw

glvfulplqdwhg djdlqvw sduwlfxodu frxqwulhv1< Lq frqwudvw/ PIQ wuhdwphqw gxulqj wkh

qlqhwhhqwk fhqwxu| zdv qhjrwldwhg lq elodwhudo wudgh djuhhphqwv dqg/ dv vxfk/ zrxog lq

doo fhuwdlqw| d�hfw elodwhudo wudgh1 Wr frqwuro iru wklv srvvlelolw|/ zh frqvwuxfwhg d gxpp|

:Lw vkrxog eh hpskdvl}hg wkdw rxu uhvxowv gr qrw uho| rq wkh idfw wkdw Fdqdgd dqg wkh Xqlwhg Vwdwhv
duh frghg dv kdylqj d prqhwdu| xqlrq1 Vhh vhfwlrq 8141

;Wkh dujxphqw fodlpv wkdw lqfuhdvhg lpsruwv dulvlqj iurp dq dssuhfldwlqj jrog fxuuhqf| frxog kdyh
ehhq plwljdwhg e| kljkhu surwhfwlrqlvp1

<Vrph h{fhswlrqv wr PIQ wuhdwphqw/ vxfk dv wkrvh wkdw h{lvw xqghu Duwlfoh [[LY doorzlqj iru wkh
fuhdwlrq ri iuhh wudgh duhdv dqg fxvwrpv xqlrqv/ kdyh ehhq surshuo| dffrxqwhg iru lq wkh judylw|0htxdwlrq
olwhudwxuh/ zkhuhdv rwkhuv/ olnh wkh xqlodwhudo suhihuhqfhv judqwhg wr ghyhorslqj frxqwulhv/ kdyh qrw1
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lqglfdwlqj zkhwkhu wzr frxqwulhv vkduhg d wudgh djuhhphqw lqfoxglqj dq PIQ fodxvh> wkh

vrxufhv duh ghvfulehg lq wkh gdwd dsshqgl{1

Odvw/ zh lqfrusrudwhg d qxpehu ri dgglwlrqdo h{sodqdwru| yduldeohv1 Wkh vwdqgdug

glvwdqfh yduldeoh�wkh olwhudwxuh*v sur{| iru wudqvsruwdwlrq frvwv�zdv wdnhq iurp Urvh

+5333,143 Zh lqfoxghg frpprq odqjxdjh/ frpprq erughu dqg |hdu0vshfl�f lqglfdwruv1

Zh dovr fuhdwhg d �srolwlfdo xqlrq� gxpp| hqfrpsdvvlqj d frorqldo uhodwlrqvkls�frorq|0

frorql}hu dqg frorqlhv zlwk wkh vdph frorql}hu�dv zhoo dv frxqwulhv wkdw iruphg d vlqjoh

srolwlfdo hqwlw|�h1j1/ Uxvvld dqg Ilqodqg/ dqg/ xqwlo 4<38/ Vzhghq dqg Qruzd|1

8 Edvholqh uhvxowv

Lq froxpq 4 ri Wdeoh : zh uhsruw srrohg ROV hvwlpdwhv zlwk Zklwh/ khwhurvfhgdvwlflw|0

urexvw vwdqgdug huuruv ri wkh edvholqh uhjuhvvlrq144 Wklv vshfl�fdwlrq h{sodlqv qhduo|

93 shufhqw ri wkh yduldwlrq lq elodwhudo wudgh  rzv1 Wkh frh!flhqwv rq JGS/ JGS shu

fdslwd/ dqg glvwdqfh duh suhflvho| hvwlpdwhg dqg wkhlu vljqv dqg pdjqlwxghv duh frqvlvwhqw

zlwk wkh vwdqgdug judylw| prgho*v suhglfwlrqv1 Pruhryhu/ wkh| duh uhpdundeo| vlplodu wr

wkrvh irxqg e| rwkhu dxwkruv1 Rxu hvwlpdwhv vkrz wkdw prqhwdu| uhjlphv kdg d qrq0

qhjoljleoh lpsdfw rq lqwhuqdwlrqdo wudgh dqg duh lq dffrugdqfh zlwk suhylrxv vwxglhv1

Rwkhu h{sodqdwru| yduldeohv vhhp lq olqh zlwk rxu suhglfwlrqv dowkrxjk lq vrph lqvwdqfhv

wkh| duh vwdwlvwlfdoo| lqvljql�fdqw1 Dqqxdo furvv0vhfwlrq uhjuhvvlrq uhvxowv dsshdu lq Wdeoh

;1 Wkh olplwhg vl}h ri rxu dqqxdo vdpsohv iru vrph |hduv uhvxowhg lq srru uhjuhvvlrq

uhvxowv/ exw lq eurdg whupv dqqxdo hvwlpdwhv vxssruw rxu frqfoxvlrqv1

814 Prqhwdu| yduldeohv

Rxu edvholqh uhjuhvvlrq fdqqrw uhmhfw wkh k|srwkhvlv wkdw prqhwdu| uhjlph frruglqdwlrq

kdg d vljql�fdqw lpsdfw rq elodwhudo wudgh  rzv1 Wkh frh!flhqw rq �jrog�/ �vloyhu�/ dqg

�prqhwdu| xqlrq� duh srvlwlyh dqg vwdwlvwlfdoo| vljql�fdqw1 Rxu edvholqh uhvxowv vkrz wkdw

43Wkh glvwdqfh phdvxuh frphv lq wxuq iurp wkh FLD*v zhevlwh dqg phdvxuhv Juhdw Flufoh glvwdqfh1 Zh
dovr wu|/ dv shu Mh� Zlooldpvrq*v vxjjhvwlrq/ d frvw2glvwdqfh lqwhudfwlrq wr doorz iru idoolqj wudqvsruwdwlrq
frvwv dqg wr uhgxfh srwhqwldo eldv iurp srrolqj wkh gdwd1

44Vwdqgdug huuruv duh fruuhfwhg iru khwhurvfhgdvwlflw| dprqj frxqwu| sdluv1
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Wdeoh := Srrohg ROV uhjuhvvlrqv

Regressors Baseline Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 5

Gold 0.479 0.367 0.399 0.399 1.576  --

(0.124) (0.125) (0.124) (0.120) (0.442)

Silver 0.765 0.749 0.786 0.995 -0.087  --

(0.394) (0.373) (0.378) (0.365) (0.368)

Bimetal -0.303 -0.336 -0.341 -0.292 0.707  --

(0.269) (0.264) (0.269) (0.267) (0.149)

Monetary union 0.716 0.527 0.621 0.631 0.655 1.046

(0.186) (0.192) (0.187) (0.188) (0.185) (0.205)

Volatility 0.167 -0.253 0.020 -0.014 0.194 -0.114

(0.044) (0.115) (0.061) (0.047) (0.045) (0.135)

Squared volatility  -- 0.068  --  --  --  --

(0.016)

Gold * volatility  --  --  --  -- -0.309  --

(0.127)

Silver * volatility  --  --  --  -- -0.539  --

(0.373)

Bimetal * volatility  --  --  --  -- -0.212  --

(0.354)

GDP 0.861 0.867 0.863 0.904 0.870 0.896

(0.028) (0.027) (0.028) (0.026) (0.027) (0.031)

GDP per capita 0.656 0.588 0.612 0.759 0.604 0.491

(0.081) (0.081) (0.083) (0.083) (0.083) (0.101)

Distance -0.661 -0.642 -0.664 -0.713 -0.651 -0.722

(0.045) (0.045) (0.045) (0.045) (0.045) (0.056)

Border 0.625 0.610 0.594 0.510 0.632 0.263

(0.122) (0.122) (0.123) (0.118) (0.121) (0.144)

Political union 0.927 0.968 0.982 1.101 0.915 0.527

(0.293) (0.287) (0.290) (0.289) (0.292) (0.275)

Common language 0.165 0.158 0.171 0.111 0.143 0.051

(0.167) (0.163) (0.164) (0.159) (0.168) (0.133)

MFN 0.142 0.153 0.109 0.091 0.149 0.172

(0.095) (0.094) (0.096) (0.090) (0.095) (0.111)

Brazil dummy  --  --  -- 2.243  --  --

(0.207)

Chile dummy  --  --  -- 0.868  --  --

(0.366)

Constant -18.438 -17.353 -17.632 -20.365 -18.003 -14.117

(1.392) (1.394) (1.415) (1.409) (1.407) (1.648)

Number of obs 1140 1140 1108 1140 1140 622

R-squared    0.595 0.601 0.603 0.631 0.598 0.677

Root MSE     1.453 1.442 1.445 1.388 1.449 1.242

NOTES: Dependendent variable: ln(trade). Robust standard errors are reported

in parentheses. Year dummies are not reported. Regression 2 excludes 32 

observations with volatility above the 95th percentile. Regression 5

focuses on gold countries only.
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Wdeoh ;= Dqqxdo ROV uhjuhvvlrqv

Regressors 1870 1875 1880 1885 1890 1895 1900 1905 1910

Gold 1.583 0.894 2.603 0.191 -0.465 1.993 0.449 0.161 0.662

(0.490) (0.320) (0.733) (0.681) (0.371) (0.460) (0.256) (0.306) (0.250)

Silver 1.479  --  --  --  --  -- -0.307  --  --

(0.410) (1.230)

Bimetal -0.366 -0.987  --  --  --  --  --  --  --

(0.282) (0.529)

Monetary union 0.129 -0.138 2.558 0.737 0.363 1.448 0.380 0.933 0.778

(0.404) (0.662) (0.817) (0.784) (0.646) (0.477) (0.459) (0.575) (0.408)

Volatility 0.396 -1.102 1.995 -0.899 0.209 0.373 0.163 0.073 0.282

(0.190) (0.246) (0.917) (0.971) (0.364) (0.340) (0.070) (0.172) (0.082)

GDP 0.817 0.780 1.047 0.906 0.736 1.064 0.822 0.991 0.886

(0.095) (0.097) (0.097) (0.091) (0.089) (0.112) (0.055) (0.076) (0.052)

GDP per capita 1.617 1.519 1.120 1.268 0.991 0.559 0.825 0.298 0.291

(0.280) (0.325) (0.404) (0.306) (0.412) (0.533) (0.157) (0.172) (0.140)

Distance -0.349 -0.724 -0.977 -0.888 -0.912 -0.755 -0.607 -0.672 -0.520

(0.210) (0.165) (0.156) (0.140) (0.141) (0.196) (0.099) (0.126) (0.090)

Border 1.506 0.931 0.195 0.184 0.529 -0.023 0.645 0.503 0.697

(0.366) (0.379) (0.377) (0.374) (0.371) (0.417) (0.275) (0.405) (0.274)

Political union 0.143 0.401 0.970 0.439 0.514 0.917 1.088 0.816 0.465

(0.615) (0.788) (0.778) (0.862) (1.026) (0.714) (0.709) (0.695) (0.907)

Common language 0.611 0.545 -0.076 0.046 0.799 -0.488 0.228 -0.214 0.078

(0.411) (0.506) (0.354) (0.303) (0.585) (0.350) (0.301) (0.555) (0.236)

MFN 0.187 -0.346 0.030 0.234 0.370 -0.028 -0.102 0.139 0.287

(0.344) (0.287) (0.308) (0.252) (0.306) (0.350) (0.205) (0.246) (0.190)

Constant -34.649 -28.406 -29.905 -26.777 -18.849 -22.036 -21.114 -15.682 -15.030

(5.121) (5.335) (6.502) (5.044) (6.281) (7.781) (3.134) (3.105) (2.456)

Number of obs 90 56 59 70 139 81 274 189 182

R-squared    0.673 0.852 0.835 0.794 0.486 0.753 0.567 0.568 0.650

Root MSE     1.134 0.877 0.963 1.172 1.755 1.310 1.550 1.643 1.215

NOTES: Dependendent variable: ln(trade). Robust standard errors are reported in parentheses.
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wzr frxqwulhv wkdw zhuh rq wkh jrog vwdqgdug wudghg 95( +ef�eH��, pruh zlwk rqh dqrwkhu

wkdq zlwk frxqwulhv xqghu d gl�huhqw prqhwdu| uhjlph1 Wudgh ehwzhhq frxqwulhv rq vloyhu

uhfhlyhg dq hyhq eljjhu errvw iurp wkh frpprq prqhwdu| uhjlph ri dssur{lpdwho| 448(

+ef�.S��,1 Qhyhuwkhohvv/ zh pxvw nhhs lq plqg wkdw wkh qxpehu ri sdluv lq zklfk �vloyhu�

lv htxdo wr rqh lv vpdoo/ dqg wkdw wkhvh revhuydwlrqv whqg wr dsshdu dw hduo| vwdjhv ri

rxu shulrg ri dqdo|vlv1 Elphwdoolvp grhv qrw vhhp wr eh d vljql�fdqw irufh hqfrxudjlqj

elodwhudo wudgh  rzv145

Prqhwdu| xqlrqv duh dovr dvvrfldwhg zlwk pruh elodwhudo wudgh1 Frqwuroolqj iru ehlqj

xqghu wkh vdph prqhwdu| vwdqgdug/ frxqwulhv lq d prqhwdu| xqlrq dsshdu wr wudgh pruh

wkdq wzr wlphv Eef�.2 � �� pruh zlwk hdfk rwkhu wkdq wkh| zrxog zlwk frxqwulhv rxwvlgh

wkh xqlrq146 Ixuwkhupruh/ lw lv zruwk revhuylqj wkdw wkh dvvrfldwlrq ehwzhhq wudgh dqg

d prqhwdu| xqlrq lv olnho| xqghuvwdwhg e| orrnlqj dw wkh ROV frh!flhqwv1 Mrlqlqj d

prqhwdu| xqlrq h�hfwlyho| lpsolhg ehlqj rq wkh vdph frpprglw| uhjlph vwdqgdug1 Iru

h{dpsoh/ lq rxu edvholqh vdpsoh <9 rxw ri 44; sdluv zklfk vkduh d fxuuhqf| duh dovr rq

wkh jrog vwdqgdug1 Lw lv uhdvrqdeoh wr dvvhuw wkdw elodwhudo wudgh zrxog eh derxw 6163

Ee�.�Sn�e.b� wlphv odujhu zkhq erwk frxqwulhv ehorqj wr d prqhwdu| xqlrq147

Dffruglqj wr rxu edvholqh uhjuhvvlrq/ diwhu frqwuroolqj iru wkh w|sh ri prqhwdu| duudqjh0

phqwv ehwzhhq wzr frxqwulhv/ h{fkdqjh0udwh yrodwlolw| srvlwlyho| d�hfwv lqwhuqdwlrqdo

wudgh/ zlwk d vwdwlvwlfdoo| vljql�fdqw frh!flhqw ri 314:1 Wklv �qglqj frqwudglfwv rxu

h{shfwdwlrqv dqg lv lq frqwudvw wr Iudqnho dqg Zhl +4<<;, dqg Urvh*v +5333, �qglqjv1 Dv

zh dujxh lq Dsshqgl{ E krzhyhu/ xqh{shfwhgo| odujh wudgh lq Eud}lo dqg Fkloh�ghvslwh

kljk h{fkdqjh udwh yrodwlolw| lq erwk frxqwulhv�pd| h{sodlq wklv sx}}olqj uhvxow1 Lqwhu0

45Hylghqfh iurp xquhsruwhg uhjuhvvlrqv vkrzhg wkdw wuhdwlqj d elphwdoolf frxqwu| dv li lw zhuh rq erwk
vloyhu dqg jrog frxog qrw h{sodlq wudgh  rzv1 Rqh h{sodqdwlrq frxog eh wkdw elphwdoolvp*v idoolelolw| wr
Juhvkdp*v Odz pdgh flufxodwlrq lq d jlyhq frxqwu| xqfhuwdlq dw dq| srlqw lq wlph1 Wklv frxog jhqhudwh
lqfuhdvhv lq wudqvdfwlrq frvwv r�vhwwlqj wkh k|srwkhwlfdo uhgxfwlrqv zh phqwlrq deryh1

46Zh udq rxu edvholqh uhjuhvvlrq xqghu wkh dowhuqdwlyh dvvxpswlrq wkdw wkh Xqlwhg Vwdwhv dqg Fdqdgd
zhuh qrw sduw ri d prqhwdu| xqlrq1 Rxu qhz hvwlpdwhv/ zklfk zh gr qrw uhsruw/ uhpdlq yluwxdoo| wkh
vdph1

47Uhpdundeo|/ wklv lv qhduo| wkh �jxuh Urvh +5333, vxjjhvwv lv d uhdvrqdeoh hvwlpdwh ri wkh dvvrfldwlrq
ehwzhhq prqhwdu| xqlrqv dqg wudgh1 Dovr/ wdnlqj d eurdghu ylhz ri frruglqdwlrq kdv olwwoh lpsdfw= <;
rxw ri 44; revhuydwlrqv vkduhg d vlplodu vwdqgdug1
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hvwlqjo|/ uhjuhvvlrq 8 �qgv d qrq0olqhdu h�hfw ri h{fkdqjh udwh yrodwlolw|1 Wklv vxjjhvwv

wkdw dw kljk ohyhov ri ghsuhfldwlrq +h1j1/ gxulqj fulvhv, wudgh fdq eh vsxuuhg zkloh lq qru0

pdo wlphv yrodwlolw| uhgxfhv wudgh1 Dsshqgl{ E vxjjhvwv zh vkrxog eh frpshoohg wr wdnh

rxu uhvxowv zlwk d judlq ri vdow1 Lq rxu vdpsoh zh frqfoxgh wkdw h{fkdqjh udwh yrodwlolw|*v

lpsdfw rq wudgh lv prvw olnho| qhjoljleoh1

815 Judylw|0htxdwlrq yduldeohv

Wkh hvwlpdwhg frh!flhqw rq JGS/ 31;9/ lv voljkwo| kljkhu wkdq wkrvh uhsruwhg e| Iudqnho

dqg Urvh +5333, dqg e| Urvh +5333,/ durxqg 31; lq erwk fdvhv/ exw vpdoohu wkdq Hlfkhq0

juhhq dqg Luzlq*v +4<<8, frh!flhqw +iurp 31;0413,1 Iudqnho dqg Urvh +5333, lqwhusuhw

wkhlu hvwlpdwh dv lqglfdwlqj wkdw d rqh shufhqw lqfuhdvh lq JGS/ nhhslqj JGS shu fdslwd

frqvwdqw/ lpsolhv wkdw wkh udwlr ri wudgh wr JGS idoov e| 315 shufhqw1 Xqghu wklv orjlf/ d

olwhudo uhdglqj ri rxu hvwlpdwh vxjjhvwv wkdw wudgh rshqqhvv gxulqj wkh qlqhwhhqwk fhqwxu|

zdv d�hfwhg wr d ohvvhu h{whqw e| wkh vl}h ri d frxqwu| dqg wkdw frpphufldo lqwhjudwlrq

kdg uhdfkhg d ohyho dw ohdvw dv kljk dv wrgd|*v ohyho1

Rxu hvwlpdwh iru JGS shu fdslwd/ 3199/ lv lghqwlfdo wr wkh Iudqnho0Urvh uhvxowv1 Wklv

lv d elw ri d vxusulvh vlqfh rqh zrxog h{shfw wkdw dv lqfrph shu fdslwd lqfuhdvhg ryhu wkh

wzhqwlhwk fhqwxu|/ d odujhu sursruwlrq ri elodwhudo frpphufh zrxog kdyh wdnhq wkh irup ri

lqwud0lqgxvwu| wudgh1 Lqghhg/ iru wkh lqwhuzdu shulrg/ Hlfkhqjuhhq dqg Luzlq +4<<8, �qg

orzhu hvwlpdwhv rq lqfrph shu fdslwd wkdq wkrvh irxqg e| rwkhu dxwkruv orrnlqj dw wkh

srvw0zdu hud/ dqg wdnh wklv dv hylghqfh wkdw lqwud0lqgxvwu| wudgh jdlqhg surplqhqfh diwhu

Zruog Zdu LL1 Zh frqmhfwxuh wkdw eduulhuv wr wudgh ehwzhhq pruh ghyhorshg frxqwulhv

zhuh orzhu wkdq lq wkh Lqwhu0zdu shulrg zkhq frorqldo eorfv dqg iuhh wudgh }rqhv kdxqwhg

wkh joredo hfrqrp|1

Lq rxu uhjuhvvlrq/ d rqh shufhqw lqfuhdvh lq wkh glvwdqfh ehwzhhq wzr frxqwulhv uhgxfhv

elodwhudo wudgh e| rqo| 3199 shufhqw �frpsduhg wr d rqh shufhqw ghfolqh lq wkh odwh

wzhqwlhwk fhqwxu|/ dffruglqj wr Iudqnho dqg Urvh +5333,1 Dqghuvrq dqg ydq Zlqfrrs

+5333, dujxh wkdw elodwhudo wudgh vkrxog eh krprjhqhrxv ri ghjuhh 3 lq wudqvsruwdwlrq
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frvwv vr wkdw wklv frh!flhqw vkrxog eh uhodwlyho| vwdeoh ryhu wkh orqj whup148 Vwloo/ erwk

rxu phdvxuh dqg wkdw ri Iudqnho dqg Urvh +5333, frqwdlq d qrlv| phdvxuh ri wkh ohyho ri

elodwhudo surwhfwlrq1 Wkh glvwdqfh frh!flhqwv pd| eh fdswxulqj gl�huhqfhv lq wkh ghjuhh

ri uhodwlyh wudgh rshqqhvv wkdw h{lvwhg lq hdfk shulrg1

816 Rwkhu yduldeohv

Hvwlpdwhv rq wkh uhvw ri rxu h{sodqdwru| yduldeohv kdyh wkh h{shfwhg vljq/ dowkrxjk

zh glg qrw �qg vwdwlvwlfdoo| vljql�fdqw frh!flhqwv iru wkh frpprq odqjxdjh dqg PIQ

gxpplhv1 Li surgxfw gl�huhqwldwlrq gxulqj wkh qlqhwhhqwk fhqwxu| zdv olplwhg/ fxowxudo

vlplodulwlhv/ fdswxuhg lq wkh frpprq odqjxdjh gxpp|/ zrxog kdyh ehhq d ohvv lpsruwdqw

ghwhuplqdqw ri wudgh/ h{sodlqlqj wkh odfn ri vljql�fdqfh ri wkh iruphu yduldeoh1 Zh

dwwulexwh wkh vwdwlvwlfdoo| lqvljql�fdqw hvwlpdwh ri wkh PIQ gxpp| wr wkh ghduwk ri

hdvlo| dffhvvleoh vrxufhv uhjduglqj qlqhwhhqwk fhqwxu| wudgh wuhdwlhv1 Lq frqwudvw/ erwk

frqwljxlw| dqg forvh srolwlfdo wlhv ehwzhhq wzr frxqwulhv +ru frorqlhv, duh kljko| fruuhodwhg

zlwk wudgh1 D frpprq erughu vhhpv wr |lhog kljkhu wudgh�kljkhu e| <3 shufhqw wkdq

iru frxqwulhv zlwkrxw d frpprq iurqwlhu1 Ilqdoo|/ frxqwulhv lq d srolwlfdo xqlrq wudghg

wzr dqg rqh0kdoi wlphv pruh zlwk rqh dqrwkhu wkdq wzr srolwlfdoo| lqghshqghqw qdwlrqv1

817 Vhqvlwlylw| dqdo|vlv

81714 Hqgrjhqhlw| dqg Khwhurjhqhlw|

Rxu lqlwldo uhvxowv surylgh vwurqj hylghqfh wkdw prqhwdu| uhjlphv pdwwhu iru h{sodlqlqj

wudgh sdwwhuqv1 Dw wkh vdph wlph/ wkh| surylgh hfrqrphwulf vxssruw iru wkh suh0h{lvwlqj

exw lqfrpsohwh ylhzv rq wkh fruuhodwhv ri wudgh  rzv lq wkh hfrqrplf klvwru| olwhudwxuh1

Lq wklv vhfwlrq zh vkrz wkdw rxu uhvxowv duh urexvw wr lpshuihfwlrqv lq wkh gdwd/ rplwwhg

yduldeohv dqg prgho vshfl�fdwlrq1

Dqrwkhu zd| wr lghqwli| wkh h�hfwv ri uhjlph frruglqdwlrq lv wr vwxg| wudgh sdw0

48Rxu lqfuhdvlqj +lq devroxwh whupv, glvwdqfh frh!flhqw wkurxjk wkh 4;:3v pd| eh uh hfwlqj wkh
lqfuhdvlqj surwhfwlrqlvp ri wkh ghfdgh1 Ehorz zh doorz iru d wlph ydu|lqj glvwdqfh frh!flhqw lq wkh
srrohg vdpsoh1 Zh dovr glvfxvv krz vdpsoh vhohfwlrq pd| eh eldvlqj rxu uhvxowv1
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whuqv ehiruh dqg diwhu wkh �wuhdwphqw h�hfw� ri frruglqdwlrq1 Wr gr vr zh wdnh d vlpsoh

�gl�huhqfh0lq0gl�huhqfhv� dssurdfk lq Wdeoh <1 Xvlqj ROV dqg frqwuroolqj iru dxwrfru0

uhodwlrq dqg khwhurvfhgdvwlflw| zh hvwlpdwh

{*? EAo@_e��� ' �f n ��{EJrog��� n {Ef���
�

� n D��| +4,

zkhuh { ghqrwhv wkh gl�huhqfh ehwzhhq wkh |hdu | dqg |hdu |� D ydoxhv ri d yduldeoh

+glylghg e| �yh dqg pxowlsolhg e| 433 lq wkh fdvh ri wkh frqwlqxrxv frqwurov,/ {EJrog���

lv rqh li wzr frxqwulhv zhuh qrw erwk rq wkh vdph frpprglw| prqh| uhjlph lq |hdu

| � D exw lq |hdu | erwk zhuh rq wkh vdph vwdqgdugc f�� lv d yhfwru ri frqwuro yduldeohv

lqfoxghg lq wkh edvholqh vshfl�fdwlrq/ � lv d yhfwru ri frh!flhqwv dqg D lv d srvvleo|

dxwr0fruuhodwhg dqg khwhurvfhgdvwlf huuru whup1 Zlwk wklv w|sh ri dssurdfk zh h�hfwlyho|

gl�huhqfh rxw lglrv|qfudwlf vkrfnv vshfl�f wr frxqwu| sdluv1 Dgglwlrqdoo|/ lq d jlyhq |hdu/

zh �gl�huhqfh� rxw joredo vkrfnv frpprq wr doo g|dgv1 Zh irfxv rq frpprglw| prqh|

uhjlph fkdqjhv vlqfh ihz revhuydwlrqv pryhg lq wr ru rxw ri fxuuhqf| xqlrqv lq rxu gdwd149

Wdeoh < uhsruwv ydulrxv vshfl�fdwlrqv ri htxdwlrq 41 Froxpq 4 vxjjhvwv wkdw wkh

dyhudjh lqfuhdvh lq wkh dqqxdo jurzwk udwh ri wudgh dvvrfldwhg zlwk d pryh wr uhjlph

frruglqdwlrq zdv rq wkh rughu ri 516< shufhqwdjh srlqwv1 Dgglqj frxqwu|0sdlu gxpplhv

ru lqfoxglqj fkdqjhv lq wkh frqwuro yduldeohv iurp wkh edvholqh lqfuhdvhv wkh srlqw hvwlpdwh

wr durxqg 61 Dgglqj wlph gxpplhv zlwk ru zlwkrxw �{hg h�hfwv iru frxqwu| sdluv nhhsv

wkh srlqw hvwlpdwh*v pdjqlwxgh/ exw wkh frh!flhqw orvhv lwv vwdwlvwlfdo vljql�fdqfh dw

frqyhqwlrqdo ohyhov ri frq�ghqfh1 Qhyhuwkhohvv/ wdnlqj wkh srlqw hvwlpdwh ri 6 dv wkh

h�hfw rq wkh dqqxdo jurzwk udwh ri wudgh/ dvvxplqj h{srqhqwldo jurzwk lq wudgh ohyhov/

dqg wdnlqj rxu srlqw hvwlpdwh iurp Wdeoh 8 dv d olwhudo frpsdudwlyh vwdwlf uhvxow rxu

frh!flhqw lpsolhv lw zrxog wdnh derxw �iwhhq |hduv diwhu dgrswlqj wkh jrog vwdqgdug wr

lqfuhdvh wudgh wr wkh ohyhov lpsolhg e| rxu edvholqh uhjuhvvlrq1 Lq uhjuhvvlrqv 9 dqg : ri

Wdeoh < zh lqvhuw dq lqglfdwru iru zkhq frxqwulhv ghsduwhg iurp uhjlph frruglqdwlrq dqg

49Lq rxu �uvw0gl�huhqfhg gdwd wkhuh duh :< +44 shufhqw ri wkh revhuydwlrqv, pryhv wr frruglqdwlrq rq
frpprglw| prqh| uhjlphv zkloh wkhuh duh rqo| 5 revhuydwlrqv wkdw lqyroyh d fxuuhqf| xqlrq uhjlph
vzlwfk1
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Wdeoh <= Wlph vhulhv uhjuhvvlrqv

Regressors Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 5 Reg. 6 Reg. 7

move to coordination on 2.396 2.995 3.41 1.788 3.193 2.284 3.194

metallic regime (1.29) (1.83) (1.92) (2.06) (2.15) (1.29) (2.15)

move away from coordination -6.31 -0.297

on metallic regime (2.289) -2.837

change in product of GDP 1.201 1.15 1.289 1.019 1.018

(0.310) (0.231) (0.348) (0.246) (0.248)

Change in product of per capita 0.101 0.125 0.104 0.129 0.129

GDP (-0.063) (-0.086) (0.07) (0.09) (0.09)

change in distance*cost index 0.054 0.032 0.052 0.035 0.035

(0.03) (0.03) (0.03) (0.03) (0.03)

change in volatility 0.003 -0.012 0.024 -0.211 -0.211

(0.03) (0.03) (0.16) (0.15) (0.15)

instated MFN treaty 1.498 2.185 0.682 1.842 1.84

(2.75) (2.21) (2.81) (2.22) (2.22)

time controls no no yes yes yes

pair controls yes no yes no no

Constant 5.084 -0.156 -0.433 4.54 2.285 5.281 2.308

(0.342) (1.81) (1.31) (3.22) (2.21) (0.348) (2.24)

Number of obs 1880 714 714 714 714 1880 714

R-squared    0.004 0.054 0.075 0.059 0.076 0.008 0.076

NOTES: Dependendent variable: Average growth rate in trade over previous five years. 

Robust, autocorrelation-corrected standard errors are reported in parentheses.

�qg d qhjdwlyh dqg vwdwlvwlfdoo| lqvljql�fdqw h�hfw1 Zh kdyh rqo| whq revhuydwlrqv lq wklv

uhgxfhg vdpsoh zkhuh uhjlphv pryhg dzd| iurp frruglqdwlrq/ vr lpsuhflvh uhvxowv duh

qrw d vxusulvh1

Dqrwkhu zd| wr ghdo zlwk frxqwu|0vshfl�f khwhurjhqhlw| ru sdlu vshfl�f khwhurjhqhlw|

lv wr xvh d �{hg h�hfwv hvwlpdwru1 Iluvw zh frqwuro iru sdlu0vshfl�f khwhurjhqhlw| e|

dgglqj dq lqglfdwru iru hdfk ri 638 sdluv lq rxu vdpsoh1 Uhjuhvvlrq 4 ri Wdeoh 43 vkrzv

wkdw frruglqdwlrq rq wkh jrog vwdqgdug vwloo kdv d srvlwlyh dqg vwdwlvwlfdoo| vljql�fdqw

dvvrfldwlrq zlwk wudgh1 Wklv �{hg h�hfwv furvv0vhfwlrqdo frh!flhqw lv gluhfwo| frpsdudeoh

wr wkh wlph0vhulhv h{dplqdwlrq1 Rxu hvwlpdwh lpsolhv wkdw wudgh lv 48 shufhqw kljkhu

dprqj frxqwulhv rq jrog1 Frpsdulqj wklv wr wkh �gl�huhqfh0lq0gl�huhqfhv� dssurdfk

vxjjhvwv wkdw lw zrxog wdnh durxqg �yh |hduv diwhu prylqj wr frruglqdwlrq wr uhdfk wklv

kljkhu ohyho ri wudgh1 Suhglfwdeo| wkh frh!flhqw rq wkh prqhwdu| xqlrq lqglfdwru vkulqnv

lq pdjqlwxgh dqg lv qr orqjhu vwdwlvwlfdoo| vljql�fdqw vlqfh wkhuh lv olwwoh yduldwlrq lq

wkh yduldeoh ryhu wlph1 Lw lv uh0dvvxulqj wr vhh wkdw wkh srlqw hvwlpdwh lv vwloo srvlwlyh
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Wdeoh 43= Hqgrjhqhlw| dqg khwhurjhqhlw| uhjuhvvlrqv

Regressors Country-Pair FE Country FE IV Regression
Gold 0.15 0.28 0.97

(0.077) (0.125) (1.32)
Silver 0.18 1.10  ---

(0.27) (0.396)
Bimetallism 0.19 -0.31  ---

(0.31) (0.35)
Monetary union 0.26 1.34 1.31

(0.54) (0.389) (1.36)
Volatility 0.02 0.05 0.11

(0.02) (0.03) (0.37)
GDP 0.55 0.36 0.91

(0.148) -0.27 (0.091)
GDP per capita 0.31 0.43 0.81

(0.092) (0.113) (0.519)
Distance*Cost Index -0.33  ---  ---

(0.121)
Distance -0.49 -0.74

(0.136) (0.103)
Border  --- 0.57 0.27

(0.30) (0.39)
Political union 0.16 0.91 0.22

(0.69) (0.53) (1.14)
MFN -0.03 -0.16 0.07

(0.11) (0.13) (0.22)
Country-Pair Controls yes no  no

Country Controls no yes no

constant -9.53 -7.44 -21.26

(3.290) (6.584) (6.210)

Number of obs 1140 1140 681
R-squared    0.50 0.74 0.67

NOTES: Robust standard errors are reported. Year dummies are not reported.

Regression 3-- Variable instrumented for: Gold and Monetary Union. Instruments
Ratio of Gold Reserves to domestic liabilities outstanding and common languag
indicator

krzhyhu1 Uhjuhvvlrq 5 xvhv frxqwu|0vshfl�f �{hg h�hfwv1 Wklv frqwurov iru xqrevhuyhg

pxowlodwhudo eduulhuv wr wudgh vshfl�f wr hdfk frxqwu|1 Dqghuvrq dqg ydq Zlqfrrs +5333,

dujxh lw lv hvvhqwldo wr frqwuro iru wklv wr dfklhyh xqeldvhg uhodwlrqvklsv ehwzhhq elodwhudo

eduulhuv dqg wudgh1 Uhvxowv lqglfdwh wkdw erwk wkh jrog vwdqgdug dqg wkh prqhwdu|

xqlrq frh!flhqwv duh vwdwlvwlfdoo| vljql�fdqw dqg vwloo lpsruwdqw1 Frxqwu|0sdluv rq d

jrog vwdqgdug wudgh derxw 63 shufhqw pruh zlwk hdfk rwkhu zkloh frxqwulhv lq d fxuuhqf|

xqlrq wudgh qhduo| 51; wlphv pruh wkdq wkh| pljkw li qrw lq d fxuuhqf| xqlrq1

Rqh frxog dovr dujxh wkdw dq hqgrjhqhlw| eldv lv d�hfwlqj rxu uhvxowv1 Frxqwulhv

wkdw wudghg glvsursruwlrqdwho| pd| kdyh irxqg lw pruh oxfudwlyh wr frruglqdwh rq wkh

jrog vwdqgdug ru wr irup d fxuuhqf| xqlrq14: Zh xvh wzr0vwdjh ohdvw vtxduhv wr doohyldwh

wkh srwhqwldo hqgrjhqhlw| eldv1 Zh lqvwuxphqw iru wkh jrog vwdqgdug gxpp| zlwk wkh

4:Zh irfxv rq wkh jrog vwdqgdug dqg fxuuhqf| xqlrq h�hfwv khuh gxh wr wkh odfn ri dydlodeoh lqvwuxphqwv
zh fdq xvh vlpxowdqhrxvo| iru wkh vloyhu vwdqgdug/ elphwdoolf dqg jrog vwdqgdug lqglfdwruv1 Lq dq| fdvh/
wkh pdmrulw| ri rxu revhuydwlrqv duh iru jrog vwdqgdug frxqwulhv1
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surgxfw ri hdfk frxqwu|*v udwlr ri jrog uhvhuyhv wr grphvwlf oldelolwlhv lq flufxodwlrq1

Wr eh rq wkh jrog vwdqgdug d frxqwu| qhfhvvdulo| srvvhvvhg d vxevwdqwldo ohyho ri jrog

uhvhuyhv1 Krzhyhu lw lv xqolnho| wkdw wklv jrog fryhu udwlr zrxog eh d�hfwhg e| wkh ohyho

ri lqwhjudwlrq ehwzhhq frxqwulhv1 Zh lqvwuxphqw iru wkh prqhwdu| xqlrq yduldeoh zlwk

d frpprq odqjxdjh lqglfdwru14; Frxqwulhv lq rxu vdpsoh wkdw kdg prqhwdu| xqlrqv

riwhq vkduhg d vlplodu odqjxdjh |hw zh �qg qr uhdvrq zk| odqjxdjh pljkw eh fruuhodwhg

zlwk wkh huuru whup hvshfldoo| vlqfh zh duh frqwuroolqj iru vr pdq| idfwruv douhdg| dqg

h{sodlqlqj qhduo| 93 shufhqw ri wkh yduldwlrq lq wudgh14< Uhjuhvvlrq 6 vkrzv uhvxowv iurp

wkh vhfrqg0vwdjh uhjuhvvlrq1 Wkh pdjqlwxgh ri erwk h�hfwv kdv lqfuhdvhg lq vl}h exw

qhlwkhu frh!flhqw lv vwdwlvwlfdoo| vljql�fdqw1 Krzhyhu/ d Kdxvpdq whvw fdqqrw uhmhfw wkh

qxoo k|srwkhvlv ri h{rjhqhlw| ri wkh uhjuhvvruv +�2 ' �f./ s0ydoxh 4133,1 Zh �qg qr

frqfoxvlyh hylghqfh wkdw hqgrjhqhlw| eldv h{sodlqv rxu edvholqh sdudphwhu hvwlpdwhv1

Lq Wdeoh 44 zh fkhfn wr vhh li rxwolhuv pljkw eh lq xhqflqj rxu uhvxowv ru li dxwrfruuh0

odwlrq lv surgxflqj lqfrqvlvwhqw sdudphwhu hvwlpdwhv1 Lq froxpqv 4 dqg 5 zh uxq d urexvw

+lwhudwlyh Kxehu2el0zhljkw, uhjuhvvlrq dqg d txdqwloh +phgldq, uhjuhvvlrq1 Dffruglqj wr

wkhvh fkhfnv rxu edvholqh uhvxowv gr qrw dsshdu wr eh lq xhqfhg e| rxwolhuv1 Dxwrfru0

uhodwlrq fruuhfwlrq fkdqjhv rxu srlqw hvwlpdwhv voljkwo|1 Zkhq frqwuroolqj iru �uvw0rughu

dxwr0fruuhodwlrq zh �qg dq hvwlpdwhg DU+4, sdudphwhu ri 319<153 Wkh frh!flhqwv rq wkh

jrog vwdqgdug dqg fxuuhqf| xqlrq yduldeohv duh gh dwhg lq pdjqlwxgh exw vwloo kljko|

vwdwlvwlfdoo| vljql�fdqw1 Lq wklv vshfl�fdwlrq/ jrog frxqwulhv wudgh rqo| derxw 46 shufhqw

pruh zlwk hdfk rwkhu/ dqg fxuuhqf| xqlrq frxqwulhv wudgh derxw 93 shufhqw pruh zlwk

rwkhu phpehuv1

Zh dovr wdfnohg wkh lvvxh ri hqgrjhqhlw| ri qdwlrqdo rxwsxw1 Dv lqvwuxphqwv/ zh xvh

wkh qdwxudo orjdulwkp ri wkh surgxfw ri wrwdo odqg duhd ri wkh frxqwulhv dqg wkh orj ri wkh

surgxfw ri wkh shufhqwdjh ri wkh srsxodwlrq lq flwlhv ri juhdwhu wkdq 83/333 lqkdelwdqwv1

4;Dffruglqjo| zh ohdyh wklv yduldeoh rxw ri rxu vhfrqg0vwdjh uhjuhvvlrq1 Lq rxu judylw| vshfl�fdwlrqv
wklv yduldeoh qhyhu hqwhuv zlwk d vwdwlvwlfdoo| vljql�fdqw frh!flhqw1

4<Wkh frh!flhqwv dqg wkhlu vwdqgdug huuruv lq sduhqwkhvhv lq wkh �uvw vwdjh uhjuhvvlrqv zhuh 3133334::
+13333334<6, dqg 313;; +1337, uhvshfwlyho|1

53Lq wklv fdvh rqh shulrg lv d �yh0|hdu lqwhuydo1
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Wdeoh 44= Urexvwqhvv

Regressors Huber/biwieght Quantile Autocorrelation Correction
Gold 0.49 0.547 0.13

(0.106) (0.110) (0.042)
Silver 0.83 0.863 0.555

(0.406) (0.389) (0.166)
Bimetallism -0.285 -0.429 -0.232

(0.57) (0.54) (0.16)
Monetary union 0.747 0.389 0.481

(0.180) (0.186) (0.139)
Volatility 0.175 0.145 0.038

(0.035) (0.036) (0.012)
GDP 0.83 0.859 0.838

(0.025) (0.026) (0.018)
GDP per capita 0.611 0.547 0.417

(0.064) (0.066) (0.043)
Distance -0.577 -0.63 -0.636

(0.044) (0.046) (0.033)
Border 0.629 0.542 0.476

(0.155) (0.158) (0.116)
Political union 0.774 1.267 0.75

(0.211) (0.219) (0.170)
Common Language 0.188 0.261 0.445

(0.15) (0.16) (0.117)
MFN 0.18 0.149 0.132

(0.084) (0.09) (0.047)
constant -17.696 -16.767 -14.39

(1.133) (1.179) (0.787)

Number of obs 1140 1140 1057
R-squared    
Root MSE     0.62

NOTES: Robust standard errors are reported. 
Year dummies are not reported.
Regression 3-- Variable instrumented for: Gold and Monetary Union. Instruments: Ratio of Gold Reserves
to domestic liabilities outstanding and common language indicator

Wkh vl}h ri d frxqwu| pljkw kdyh ehhq fruuhodwhg zlwk wkh vl}h ri JGS ehfdxvh lw sur0

ylghg d pruh h{whqvlyh pdunhw ru vlpso| ehfdxvh lw lqfuhdvhg wkh dydlodeoh lqsxwv wr wkh

surgxfwlrq ixqfwlrq lqfoxglqj odqg dqg oderu1 Krzhyhu/ wkhuh lv qr uhdvrq wr vxvshfw wkdw

wkhuh frxog eh d fruuhodwlrq ehwzhhq wkh huuru whup dqg wkh odqg duhd ri d frxqwu|1 Wkh

vhfrqg yduldeoh lv olnho| wr eh fruuhodwhg zlwk JGS shu fdslwd zkhq vslooryhu h�hfwv ru

vsdwldo h{whuqdolwlhv duh suhvhqw1 Lw lv dovr d nh| klvwrulfdo idfw wkdw dv frxqwulhv lqgxvwul0

dol}hg +dqg wkhlu ohyhov ri rxwsxw shu fdslwd lqfuhdvhg, wkdw wkh| ehfdph pruh xuedql}hg1

Dw wkh vdph wlph/ zh fdq wklqn ri qr uhdvrq zk| xuedql}dwlrq udwhv�d vrflr0srolwlfdo

yduldeoh�dqg wkh huuru whup iru elodwhudo wudgh vkrxog eh fruuhodwhg1 Zh xvh wzr vwdjh

ohdvw vtxduhv wr uh0hvwlpdwh rxu edvholqh htxdwlrq xvlqj wkhvh lqvwuxphqwv154 Uhjuhvvlrqv

4 dqg 5 lq Wdeoh 45 uhsruw wkh uhvxowv1 D Kdxvpdq whvw uhmhfwv wkh qxoo k|srwkhvlv ri

h{rjhqhlw| ri wkh yduldeohv dw wkh rqh0shufhqw frq�ghqfh ohyho1 Wkh hodvwlflwlhv rq JGS

54Iluvw vwdjh uhjuhvvlrqv vkrz wkdw erwk lqvwuxphqwv duh srvlwlyho| fruuhodwhg zlwk hdfk uhjuhvvru dqg
kljko| vwdwlvwlfdoo| vljql�fdqw1
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dqg shu fdslwd rxwsxw lqfuhdvh iurp 31;9 dqg 3199 wr 414; dqg 4148 uhvshfwlyho|1 Rwkhu

sdudphwhuv ri lqwhuhvw lq wkh uhjuhvvlrqv uhpdlq vljql�fdqw exw  xfwxdwh lq pdjqlwxgh1

Yrodwlolw| vhhpv wr eh uhodwhg wr wudgh pruh vwurqjo| wkdq ehiruh zkloh wkh jrog vwdqgdug

frh!flhqw ulvhv d elw dqg wkh frh!flhqw rq prqhwdu| xqlrq lqfuhdvhv iurp 31:5 wr 4141

81715 Rplwwhg Yduldeohv

Lq dgglwlrq/ zh zhuh frqfhuqhg wkdw rxu edvholqh uhjuhvvlrq h{foxghg rwkhu ghwhuplqdqwv

ri elodwhudo wudgh1 Lq Wdeoh 45/ uhjuhvvlrqv 6 dqg 7/ zh lqfoxgh rwkhu yduldeohv wkdw pd|

wkhruhwlfdoo| d�hfw elodwhudo wudgh1 Vklsslqj frvwv ihoo gudpdwlfdoo| gxulqj rxu shulrg

ri dqdo|vlv dqg xvlqj d wlph0lqyduldqw phdvxuh ri glvwdqfh pd| eh rplwwlqj lpsruwdqw

lqirupdwlrq derxw idoolqj wudqvsruwdwlrq frvwv155 Zh uhphg| wklv e| pxowlso|lqj rxu

wlph0lqyduldqw juhdw flufoh glvwdqfh e| wkh udwlr ri Lvvhuol*v +4<6;, lqgh{ ri wudqvsruwdwlrq

frvwv lq d jlyhq |hdu wr wkh lqgh{ ri 4;:31 Wkh lqwhudfwlrq whup lv lqvljql�fdqw zkhq zh

lqfoxgh lw lq wkh uhjuhvvlrq1 Lq froxpq 9 zh lqwhudfw wlph gxpplhv zlwk wkh glvwdqfh

yduldeoh1 Qrqh ri wkh frh!flhqwv duh lqglylgxdoo| vwdwlvwlfdoo| vljql�fdqw/ exw zh fdq

uhmhfw wkh qxoo k|srwkhvlv wkdw doo ri wkh lqwhudfwlrqv duh }hur1 Wkh lqvhqvlwlylw| ri wkh

glvwdqfh sdudphwhu wr wkhvh fkdqjhv pd| uh hfw wkh wkhruhwlfdo suhglfwlrq e| Dqghuvrq

dqg ydq Zlqfrrs +5333, wkdw elodwhudo wudgh vkrxog eh krprjhqhrxv ri ghjuhh 31

Uhvxowv lq froxpqv 6 dqg 7 duh lq olqh zlwk suhglfwlrqv iurp wkh Khfnvfkhu0Rkolq

prgho ri wudgh1 Wkh zlghu wkh jds lq lqfrph shu fdslwd/ dqg wkh odujhu wkh glvsdulw|

lq qdwxudo uhvrxufh hqgrzphqw �sur{lhg khuh dv wkh udwlr ri odqg0wr0srsxodwlrq� wkh

pruh wzr frxqwulhv zrxog wudgh1 Dovr/ zkhq wzr frxqwulhv duh lq gl�huhqw khplvskhuhv/

wkh| wudgh pruh zlwk rqh dqrwkhu1 Wklv zrxog rffxu/ iru h{dpsoh/ ehfdxvh vhdvrqdolwlhv

lq djulfxowxudo wudgh zrxog lqfuhdvh wkh ghpdqg iru lpsruwv iurp vrxwkhuq khplvskhuh

frxqwulhv lq wkh qruwkhuq frxqwulhv dqg ylfh yhuvd1 Zh dovr lqfoxghg gxpplhv lqglfdwlqj

zkhq d frxqwu| sdlu frqvlvwhg ri dw ohdvw rqh Odwlq Dphulfdq ru Dvldq frxqwu|> erwk

duh vljql�fdqw/ krzhyhu wkh iruphu lv srvlwlyh zkloh wkh odwwhu lv qhjdwlyh1 Vshfldo txdvl0

frorqldo uhodwlrqvklsv/ khdy| fdslwdo dqg pljudqw  rzv iurp Hxursh wr Odwlq Dphulfd/

55Zh wkdqn Mh� Zlooldpvrq iru hqfrxudjlqj xv wr h{soruh wklv srvvlelolw|1
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Wdeoh 45= Hqgrjhqhlw| ri JGS dqg rplwwhg yduldeohv

Regressors Reg.1* Reg. 2* Reg. 3 Reg. 4 Reg. 5 Reg. 6

Gold 0.540 0.643 0.689 0.595 0.482 0.431

(0.166) (0.191) (0.119) (0.126) (0.163) (0.165)

Silver 2.070 3.833 1.371 1.395 0.726 0.836

(0.452) (0.736) (0.356) (0.352) (0.39) (0.418)

Bimetal -0.085 0.116 -0.082 -0.114 -0.368 -0.281

(0.186) (0.251) (0.300) (0.293) (0.35) (0.35)

Monetary union 1.105 1.061 0.612 0.642 0.725 0.71

(0.246) (0.244) (0.191) (0.192) (0.43) (0.43)

Volatility 0.41 0.425 0.084 0.076 0.168 0.159

(0.046) (0.046) (0.041) (0.046) (0.052) (0.051)

GDP 1.181 1.172 1.085 1.067 0.862 0.859

(0.082) (0.081) (0.035) (0.033) (0.046) (0.046)

GDP per capita 1.153 1.146 0.561 0.713 0.654 0.673

(0.203) (0.204) (0.109) (0.135) (0.109) (0.109)

Distance -0.702 -0.691 -1.064 -1.027 -0.567 -0.601

(0.068) (0.068) (0.081) (0.080) (0.153) (0.136)

Distance*Cost Index Ratio  --  --  --  -- -0.143  --

(0.20)

Border 0.521 0.546 0.386 0.399 0.624 0.615

(0.183) (0.180) (0.141) (0.136) (0.241) (0.242)

Political union 0.935 0.908 0.939 0.944 0.922 0.916

(0.281) (0.283) (0.247) (0.242) (0.60) (0.60)

Common language -0.206 -0.226 0.041 0.010 0.168 0.209

(0.206) (0.206) (0.184) (0.179) (0.28) (0.27)

MFN 0.106 0.112 -0.021 -0.026 0.145 0.139

(0.108) (0.108) (0.089) (0.088) (0.16) (0.16)

Same hemisphere  --  -- -1.278 -1.085 Distance*1875  dummy -0.161

(0.237) (0.262) (0.14)

Abs. difference in GDP per capita (log)  --  -- 0.142 0.114 Distance*1880  dummy -0.139

(0.039) (0.038) (0.13)

Abs. difference in land/population (log)  --  -- 0.112 0.107 Distance*1885  dummy -0.298

(0.035) (0.034) (0.147)

Latin America  --  -- 0.816 0.804 Distance*1890  dummy -0.156

(0.254) (0.251) (0.14)

Asia  --  -- -0.680 -0.630 Distance*1895  dummy -0.162

(0.246) (0.248) (0.15)

Armed conflict  --  -- -0.318 -0.240 Distance*1900  dummy -0.015

(0.226) (0.223) (0.13)

Brazil dummy  --  --  -- 0.668 Distance*1905  dummy -0.032

(0.276) (0.14)

Chile dummy  --  --  -- -0.228 Distance*1910  dummy 0.123

(0.379) (0.13)

Number of obs 881 881 900 900 1140 1140

R-squared    0.586 0.590 0.728 0.732 0.595 0.598

Root MSE     1.465 1.460 1.191 1.185 1.453 1.452

NOTES: Dependent variable: ln(trade). Robust standard errors are reported  in parentheses. Year dummies and constant are not reported. 

Regressions 1 and 2 are 2SLS estimations.
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dqg jhrjudsk| olnho| h{sodlq wklv uhvxow156

Rqh pljkw dujxh wkdw frqyhuwlelolw| zdv d pdun ri glvwlqfwlrq dprqj frxqwulhv wkdw

dvvxuhg vwdelolw| ri wkh prqhwdu| uxoh1 Vxfk vwdelolw| dqg suhglfwdelolw| pljkw eh ohdglqj

wr pruh wudgh dprqj d jurxs ri zhoo0nhsw hfrqrplhv1 Zh frqwuro iru wkh srvvlelolw| wkdw

rxu uhjlph lqglfdwruv duh vlpso| slfnlqj xs d frqyhuwlelolw| h�hfw1 Zh frqvwuxfwhg d

gxpp| wkdw zdv rqh li hlwkhu ri wkh frxqwulhv zhuh frqyhuwleoh/ exw qrw rq wkh vdph

vwdqgdug1 Frqwuroolqj iru wklv doorzv xv wr dvvhuw wkdw wkh frh!flhqwv rq wkh rwkhu

prqhwdu| vwdqgdug gxpplhv duh slfnlqj xs wkh uhodwlrq ehwzhhq wudgh dqg vlplodulw| lq

prqhwdu| uhjlph1 Wdeoh 46 vkrzv wkdw wudgh ehwzhhq wzr sduwqhuv lv qrw lqfuhdvhg zkhq

erwk sduwqhuv kdyh frqyhuwleoh fxuuhqflhv/ dqg vlplodulw| lq prqhwdu| uhjlphv uhpdlqv

lpsruwdqw lq surprwlqj wudgh1

--- Fdslwdol}h doo vhfwlrq khdgv1

Odvw/ duphg frq lfw/ gh�qhg hlwkhu dv d zdu ehwzhhq wkh wzr vwdwhv ru d flylo zdu lq rqh

ri wkhp/ vkrzv xs zlwk dq h{shfwhg qhjdwlyh vljq/ dowkrxjk lw lv vwdwlvwlfdoo| lqvljql�fdqw1

Lpsruwdqwo|/ wkh frh!flhqwv rq �jrog�/ �vloyhu�/ dqg �prqhwdu| xqlrq� uhpdlq vljql�fdqw

dqg srvlwlyh> lq idfw/ wkh �uvw wzr duh hvwlpdwhg wr kdyh d vxevwdqwldoo| odujhu lpsdfw rq

wudgh1

E| dgglqj lq rwkhu yduldeohv/ zh kdyh h{sodlqhg qhduo| :6 shufhqw ri wkh yduldqfh

lq wudgh  rzv1 Zh kdyh lqfoxghg qhduo| doo wkhruhwlfdoo| mxvwl�hg yduldeohv srvvleoh dqg

pruh1 Dqg |hw rplwwhg yduldeoh eldv grhv qrw vhhp wr gulyh rxu uhvxowv uhjduglqj wkh

dvvrfldwlrq ehwzhhq prqhwdu| uhjlphv dqg wudgh1

56Odwlq Dphulfdq frxqwulhv olnh Ph{lfr/ Dujhqwlqd dqg Eud}lo kdg klvwrulfdoo| vshfldo uhodwlrqvklsv wr
Hqjodqg/ Iudqfh/ Sruwxjdo dqg Vsdlq zkloh qr irupdo wlhv h{lvwhg1 Khqfh zh fdqqrw frqwuro iru wkhvh
h�hfwv dv zh fdq zlwk wkh Dvldq frorqlhv1 Hxurshdq fdslwdo dqg pljudwlrq idyruhg Dphulfdq vwdwhv ryhu
Dvldq vwdwhv dqg khqfh wudgh lv olnho| wr kdyh ehhq khdylo| dvvrfldwhg zlwk wkhvh  rzv1 Ilqdoo|/ vklsslqj
urxwhv wr Dvld iurp Hxursh +wkh prvw frpprq w|sh ri g|dg lq rxu gdwd zkhq dw ohdvw rqh frxqwu| lv iurp
Dvld, zhuh suredeo| pruh fxpehuvrph wkdq wkrvh wr Odwlq Dphulfd1 Lqwhuqdoo|/ udlourdg frqvwuxfwlrq
zdv khdylhu lq Odwlq Dphulfd zkloh urxwhv wr Dvld iurp Hxursh kdg wr sdvv e| wkh Eulwlvk0frqwuroohg
Vxh} Fdqdo ru qdyljdwh durxqg Diulfd1
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Wdeoh 46= Frqyhuwlelolw| dqg wudgh

Regressors Reg. 1 Reg. 2

Gold  -- 0.541

(0.130)

Silver  -- 0.880

(0.401)

Bimetal  -- -0.209

(0.279)

Monetary union 0.632 0.763

(0.185) (0.184)

Volatility 0.105 0.181

(0.041) (0.044)

Convertible & diff. standard 0.049 0.295

(0.145) (0.159)

GDP 0.842 0.859

(0.027) (0.028)

GDP per capita 0.723 0.674

(0.078) (0.082)

Distance -0.677 -0.661

(0.046) (0.045)

Border 0.640 0.621

(0.125) (0.123)

Political union 1.053 0.870

(0.272) (0.285)

Common language 0.173 0.162

(0.164) (0.168)

MFN 0.152 0.153

(0.095) (0.095)

Constant -18.799 -18.802

(1.375) (1.417)

Number of obs 1149 1140

R-squared    0.589 0.596

Root MSE     1.465 1.451

NOTES: Dependendent variable: ln(trade).  Robust standard errors

are reported in parentheses. Year dummies are not reported.
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81716 Prgho Vshfl�fdwlrq

Zh dovr uxq rwkhu vshfl�fdwlrqv iru sdqho gdwd1 Wdeoh 47 suhvhqwv uhvxowv iurp d zhljkwhg0

ohdvw0vtxduhv/ ehwzhhq hvwlpdwru dqg d udqgrp h�hfwv hvwlpdwru ri rxu edvholqh htxd0

wlrq157 Wkh ehwzhhq hvwlpdwru |lhogv uhvxowv vrphzkdw vlplodu wr wkh srrohg ROV uh0

vxowv/ dowkrxjk prvw ri rxu prqhwdu| yduldeohv kdyh lqfuhdvhg lq pdjqlwxgh1 Wkh jrog

vwdqgdug yduldeoh uhpdlqv vljql�fdqw/ exw lwv h�hfw qrz lv wr lqfuhdvh wudgh e| 415 wlphv1

Wkh prqhwdu| xqlrq yduldeoh vxjjhvwv wkdw wudgh lqfuhdvhv e| urxjko| 419 wlphv zkhq

wzr frxqwulhv ehorqj wr vxfk dq duudqjhphqw1 Wkh h�hfw ri mrlqlqj d prqhwdu| xqlrq/

xvlqj wkh suhylrxv orjlf wkdw dq| wzr prqhwdu| xqlrq frxqwulhv vkduh wkh vdph vwdqgdug

wkxv lpsolhv wkdw wudgh lv lqfuhdvhg e| 818 wlphv1 Dgglwlrqdoo| wkh vwdqgdug judylw| ydul0

deohv uhpdlq qhduo| xqfkdqjhg lq whupv ri pdjqlwxgh dqg suhflvlrq1 Wkh udqgrp h�hfwv

hvwlpdwru |lhogv uhvxowv forvhu wr wkh edvholqh uhjuhvvlrq1 Xvlqj d Kdxvpdq whvw zh uhmhfw

wkh qxoo k|srwkhvlv ri qr fruuhodwlrq ehwzhhq wkh uhjuhvvruv dqg wkh glvwxuedqfhv dw wkh

rqh shufhqw ohyho1

Dqrwkhu lvvxh zh dgguhvv lv wkh srvvlelolw| ri d vdpsoh vhohfwlrq eldv1 Gxulqj rxu

shulrg ri dqdo|vlv/ wudgh vwdwlvwlfv jhqhudoo| zhuh uhsruwhg rqo| iru wkh odujhvw wudglqj

sduwqhuv1 Vrph frxqwulhv glg qrw uhsruw gdwd iru sduwqhuv zkrvh wudgh zdv ehorz d jlyhq

wkuhvkrog1 Wkhuh duh dovr pdq| frxqwulhv wkdw kdyh ehhq rplwwhg iurp wkh vdpsoh vlpso|

gxh wr plvvlqj gdwd1 Vxfk plvvlqj revhuydwlrqv frxog jlyh xv lqfrqvlvwhqw hvwlpdwhv ri

rxu sdudphwhuv1

Zh frqmhfwxuh wkdw vdpsoh vhohfwlrq pd| ohdg wr d grzqzdug eldv rq rxu jrog vwdqgdug

gxpp|1 Wklv frxog dulvh li pdq| qrq0jrog vwdqgdug dqg srru frxqwulhv/ vxfk dv wkh

shulskhu| vwdwhv ri Hxursh/ Vrxwkhdvw Dvld dqg Dphulfd/ kdg yhu| orz ohyhov ri wudgh ru

xquhsruwhg wudgh zlwk rwkhu jrog vwdqgdug frxqwulhv lq wkh fruh ri Hxursh1 Ohdylqj wkhvh

frxqwulhv rxw frxog plvohdglqjo| zhdnhq wkh frh!flhqw rq wkh jrog vwdqgdug gxpp| dqg

pd| dovr jlyh plvohdglqj sdudphwhuv iru wkh JGS h�hfwv1 Wklv sureohp fdq eh uhvroyhg wr

57Wkh zhljkwv dgmxvw iru wkh xqedodqfhg sdqho1 Zh xvh wkh lqyhuvh ri wkh qxpehu ri wlph shulrgv d
frxqwu|0sdlu lv lq wkh sdqho wr zhljkw wkh gdwd dqg wr gdpshq wkhlu ryhu0uhsuhvhqwdwlrq lq wkh vdpsoh1
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Wdeoh 47= Sdqho uhjuhvvlrqv

Regressors Fixed effects (Between est.) Random Effects
Reg. 1 Reg. 2* Reg. 3 Reg. 4*

Gold 0.902 0.714 0.164 0.136
(0.304) (0.303) (0.074) (0.074)

Silver 1.883 2.315 0.305 0.307
(1.450) (1.443) (0.245) (0.243)

Bimetal -3.529 -3.739 0.280 0.259
(2.582) (2.553) (0.306) (0.303)

Monetary union 0.989 0.804 0.452 0.431
(0.376) (0.376) (0.366) (0.365)

Volatility 0.300 0.000 0.016 -0.045
(0.102) (0.141) (0.023) (0.030)

GDP 0.849 0.836 0.835 0.844
(0.057) (0.056) (0.050) (0.050)

GDP per capita 0.882 0.794 0.385 0.357
(0.149) (0.153) (0.072) (0.072)

Distance -0.601 -0.604 -0.714 -0.723
(0.100) (0.099) (0.099) (0.101)

Border 0.697 0.627 0.628 0.561
(0.305) (0.306) (0.366) (0.368)

Political union 0.622 0.664 0.992 0.976
(0.430) (0.426) (0.394) (0.394)

Common language 0.137 0.187 0.271 0.282
(0.300) (0.301) (0.361) (0.364)

MFN 0.138 0.095 -0.026 -0.024
(0.180) (0.182) (0.092) (0.092)

Constant -21.871 -19.681 -13.525 -13.143
(2.778) (2.822) (1.599) (1.608)

Number of obs 1140 1108 1140 1108
R-squared    0.644 0.651 0.578 0.589
Root MSE     1.318 1.313  --  --

NOTES: Dependent variable: ln(trade). Standard errors are reported
in parentheses. Year dummies are not reported. The between estimation
regression was performed using weigthed least squares. * Indicates
that the top 5th percentile of the volatility observations was excluded.

vrph ghjuhh e| xvlqj Khfnpdq*v vhohfwlrq fruuhfwlrq hvwlpdwru1 Iluvw zh suhglfw vhohfwlrq

iurp wkh vdpsoh dqg wkhq xvh wklv lqirupdwlrq wr fruuhvsrqglqjo| dgmxvw ROV frh!flhqwv

wr dffrxqw iru vhohfwlrq h�hfwv1

Wdeoh 48 suhvhqwv wkh uhvxowv ri wkh pd{lpxp olnholkrrg hvwlpdwlrq ri wkh ROV sd0

udphwhuv dgmxvwhg iru wkh vhohfwlrq eldv1 Iurp wkh �uvw0vwdjh hvwlpdwhv lw dsshduv wkdw

pruh glvwdqw wudglqj sduwqhuv uhsruw wkhlu wudgh ohvv riwhq +olnho| ehfdxvh wudgh zdv qdw0

xudoo| vpdoohu ehwzhhq wkhvh g|dgv, dqg pruh xuedql}hg frxqwulhv duh ohvv olnho| wr kdyh

plvvlqj gdwd +wklv pd| eh d sur{| iru wkh ghyhorsphqw ri wkh g|dg,1 Lq wkh vhfrqg0vwdjh/

zkhq zh wdnh dffrxqw ri vdpsoh vhohfwlrq/ qrqh ri rxu uhvxowv fkdqjh gudvwlfdoo| iurp wkh

edvholqh1 Wkh frh!flhqw rq wkh jrog vwdqgdug/ vloyhu vwdqgdug dqg wkh prqhwdu| xqlrq

lqglfdwruv lqfuhdvh lq pdjqlwxgh dv h{shfwhg1 Vdpsoh vhohfwlrq grhv qrw vhhp wr ghq|

wkh lpsruwdqfh ri kdylqj d frpprq prqhwdu| vwdqgdug ru mrlqlqj d prqhwdu| xqlrq/

qhlwkhu fdq lw dffrxqw iru wkh srvlwlyh h�hfw ri yrodwlolw|1

Dqrwkhu vshfl�fdwlrq zh udq zdv wkh Wrelw hvwlpdwru1 Lq rxu fdvh Wrelw lv wkh frq0

vlvwhqw hvwlpdwru zkhq wkh ghshqghqw yduldeoh lv wuxqfdwhg dw ru deryh 31 Dv phqwlrqhg
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Wdeoh 48= Vhohfwlrq fruuhfwlrq
Regressors Reg. 1 Reg. 2 First-Stage Selection Equation
Gold 0.649 0.830 Gold 0.169

(0.136) (0.153) (0.175)
Silver 1.493 2.585 Silver 0.608

(0.384) (0.632) (0.449)
Bimetal -0.113 0.337 Bimetal 6.1

(0.252) (0.290) (0.415)
Monetary union 0.777 0.707 Monetary union 7.268

(0.178) (0.176) (0.402)
Volatility 0.269 0.289 Volatility 0.0455

(0.042) (0.043) (.044)
Gold * volatility  --- -0.293 GDP 0.3844

(0.142) (.3662)
Silver * volatility  --- -1.563 GDP per capita 0.1228

(0.647) (0.3725)
Bimetal * volatility  --- -0.770 Distance -0.294

(0.294) (0.119)
GDP 0.892 0.891 Border 0.395

(0.034) (0.035) (0.489)
GDP per capita 0.617 0.592 Political union 8.195

(0.128) (0.129) (0.819)
Distance -0.612 -0.601 Common language 0.1185

(0.053) (0.054) (0.338)
Border 0.686 0.708 MFN -0.175

(0.130) (0.128) (0.1843)
Political union 0.057 0.025 Product of Land Area -0.054

(0.178) (0.179) (0.042)
Common language 0.633 0.603 Product of Percentage in Cities > 50K 0.77

(0.242) (0.242) (0.228)
MFN 0.250 0.257 Product of Population 0.263

(0.098) (0.098) (0.337)
Constant -18.862 -18.564 Constant -8.66

(1.896) (1.913) (3.585)
rho -0.238 -0.241

(0.094) (0.097)

Number of obs 1101 1101

NOTES: Dependent variable: ln(trade). Robust standard errors are reported in parentheses
Year dummies are not reported.

deryh/ frxqwulhv uduho| frghg d wudgh ydoxh wr 3 hyhq zkhq wkh dfwxdo wudgh ydoxhv zhuh

lq doo olnholkrrg }hur ydoxhv1 Wkxv zh duh xqdeoh wr frpsohwho| glvwlqjxlvk ehwzhhq d

plvvlqj revhuydwlrq dqg d wuxh }hur iru wudgh1 Zh uh0frgh doo plvvlqj wudgh revhuydwlrqv

wr 3 zlwk wkh xqghuvwdqglqj wkdw wklv ryhu0hvwlpdwhv wkh wuxh qxpehu ri }hurv1 Wklv

pd| eh d edg zd| wr fkdudfwhul}h d plvvlqj wudgh revhuydwlrq hvshfldoo| ehwzhhq wzr

xvxdoo| lpsruwdqw wudgh sduwqhuv1 Grlqj wklv zh lqwhusuhw wkh frh!flhqwv ri wkh uh0frghg

yduldeohv dv rqh erxqg iru wkh sdudphwhu hvwlpdwhv/ zkloh wkh pdujlqdo h�hfwv iru wkh

ruljlqdo ghshqghqw yduldeohv duh shukdsv dqrwkhu erxqg1 Uh0frglqj wkh plvvlqj wudgh

gdwd wr }hur jlyhv xv qhduo| 633 pruh revhuydwlrqv1 Wkh shufhqwdjh ri }hur revhuydwlrqv

lv qhdu 63 shufhqw1 Lq wdeoh 49 zh uhsruw erwk ROV dqg Wrelw iru wkh gdwd zlwk wkh

}hur0frghg gdwd dqg wkh ruljlqdo gdwd158

Wkh Wrelw hvwlpdwhv dqg ROV hvwlpdwhv iru wkh ruljlqdo gdwd |lhog vlplodu uhvxowv159

58Lq hdfk fdvh wkh lqghshqghqw yduldeoh lv oq +4 . Wudghlmw, = Lq wklv zd| pdujlqdo h�hfwv duh lqwhu0
suhwdeoh dv hodvwlflwlhv dqg uhvxowv duh frpsdudeoh wr Wdeoh :/ zkloh wklv wudqvirupdwlrq dovr pdnhv wkh
ghshqghqw yduldeoh olh deryh }hur1

59Zh uhsruw wkh pdujqldo h�hfwv iru wkh Wrelw frh!flhqwv dv e��+e�{@e�, zkhuh � lv wkh glwulexwlrq
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Wdeoh 49= Wrelw hvwlpdwlrq

Regressors OLS TOBIT
Reg. 1 Reg. 2* Reg. 3 Reg. 4*

Gold 0.636 0.546 0.637 0.508
(0.135) (0.136) (0.130) (0.181)

Silver 1.511 1.184 1.506 1.403
(0.460) (0.583) (0.577) (0.708)

Bimetal -0.015 0.529 -0.011 1.033
(0.379) (0.346) (0.677) (1.056)

Monetary union 0.650 0.847 0.653 0.981
(0.179) (0.208) (0.179) (0.274)

Volatility 0.187 0.166 0.188 0.217
(0.040) (0.038) (0.035) (0.047)

Gold * volatility -0.315 -0.265 -0.315 -0.217
(0.116) (0.109) (0.111) (0.150)

Silver * volatility -0.583 -0.726 -0.608 -1.167
(0.365) (0.324) (0.274) (0.369)

Bimetal * volatility -0.225 -0.729 -0.221 -0.702
(0.356) (0.782) (1.102) (1.556)

GDP 0.825 0.944 0.828 1.199
(0.023) (0.020) (0.024) (0.033)

GDP per capita 0.562 0.844 0.566 1.076
(0.073) (0.069) (0.064) (0.085)

Distance -0.603 -0.819 -0.607 -1.072
(0.041) (0.041) (0.043) (0.060)

Border 0.614 0.649 0.610 0.483
(0.117) (0.158) (0.151) (0.2280

Political union 0.144 -0.043 0.142 -0.095
(0.142) (0.168) (0.147) (0.214)

Common language 0.849 1.317 0.856 1.876
(0.277) (0.291) (0.207) (0.310)

MFN 0.158 -0.076 0.161 -0.175
(0.084) (0.087) (0.082) (0.114)

Constant -16.805 -22.946 -16.911 -30.780
(1.211) (1.160) (1.111) (1.506)

Number of obs 1150 1638 1150 1638
R-squared    0.620 0.680  --  --
Root MSE     1.290 1.590 1.280 2.020

NOTES: Dependent variable: ln(1+trade). Standard errors are reported 
in parentheses. Year dummies are not reported. Sigma is reported for 
Tobit, not RMSE. * Indicates that missing traded data was recoded to zero.
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Vlploduo|/ zkhq zh uh0frghg rxu gdwd/ zh �qg erwk lq ROV dqg lq Wrelw wkdw frh!flhqwv

pdlqwdlq wkhlu vl}h/ dqg wkhlu vljql�fdqfh lv qrw dowhuhg1 Zkdw olwwoh fkdqjh wkhuh lv lq

wkh h{shfwhg gluhfwlrq1 Vlqfh prvw ri wkh plvvlqj revhuydwlrqv zhuh wkrvh zlwk orz ohyhov

ri JGS wkh frh!flhqwv rq rxu JGS frqwurov lqfuhdvh1 Uh0frglqj plvvlqj revhuydwlrqv wr

}hur duelwudulo| lpsxwhv }hur wudgh wr jrog frxqwulhv dqg wkxv expsv grzq wkh h�hfw ri

wkh jrog vwdqgdug rq wudgh1 Zh lpdjlqh wkh pdujlqdo h�hfwv wuxo| olh ehwzhhq wkh Wrelw

dqg wkh ROV srlqw hvwlpdwhv1 Lq dq| fdvh/ wdnlqj wklv h{wuhph dvvxpswlrq dqg xvlqj

Wrelw rxu ruljlqdo lqihuhqfhv dqg frqfoxvlrqv dsshdu gr qrw dsshdu xqirxqghg1

Wdeoh 4: uh0uxqv rxu edvholqh uhjuhvvlrq exw vxevwlwxwhv sur{| yduldeohv iru hdfk sduw0

qhu*v JGS/ lq rughu wr dxjphqw wkh vl}h ri rxu vdpsoh1 Zh xvh wkh surgxfw ri wkh qdwxudo

orjdulwkp ri plohv ri udlourdg wudfn shu vtxduh ploh/ wkh shufhqwdjh ri srsxodwlrq lq flwlhv

juhdwhu wkdq 83/333 lqkdelwdqwv/ wrwdo srsxodwlrq/ dqg odqg duhd lq vtxduh plohv15: Wklv

qhz vshfl�fdwlrq dxjphqwv wkh vdpsoh e| derxw 633 revhuydwlrqv1 Wkh edvholqh uhvxowv

rq wkh jrog gxpp| dqg wkh prqhwdu| xqlrq gxpp| krog/ dqg doo yduldeohv nhhs wkhlu

vwdwlvwlfdo vljql�fdqfh1 Elphwdoolvp vwloo kdv d qhjdwlyh h�hfw exw lw lv qrz vwdwlvwlfdoo|

vljql�fdqw1 Wkh frh!flhqw iru vloyhu frxqwulhv jurzv wr eh xqeholhydeo| odujh/ lpso|lqj

wkdw wudgh zrxog eh qhduo| : wlphv odujhu frpsduhg wr frxqwulhv zlwk gl�huhqw vwdqgdugv

ru zlwk jrog ru elphwdoolf vwdqgdugv1

Zh dovr fkhfnhg iru rwkhu pruh frpsoh{ uhodwlrqv ehwzhhq wudgh dqgprqhwdu| uhjlphv1

Shukdsv rxu prqhwdu| yduldeohv zhuh qrw fuhdwlqj wudgh exw/ lqvwhdg/ zhuh glyhuwlqj wudgh

dzd| iurp rwkhu qdwlrqv1 Wr h{soruh wklv srvvlelolw|/ zh frqvwuxfwhg d gxpp| yduldeoh

wkdw lv rqh li hlwkhu frxqwu| lv rq jrog +exw qrw erwk ri wkhp, dqg }hur rwkhuzlvh> zh

frqvwuxfwhg vlplodu yduldeohv iru vloyhu/ el0phwdoolf dqg fxuuhqf| xqlrq frxqwulhv1 D qhj0

dwlyh frh!flhqw rq dq| ri wkhvh lqglfdwru yduldeohv zrxog vxjjhvw wkdw wkh fruuhvsrqglqj

prqhwdu| duudqjhphqw lv wudgh glyhuwlqj1

Wdeoh 4; uhsruwv rxu uhvxowv xqghu gl�huhqw hfrqrphwulf phwkrgv1 Rxu hvwlpdwhv

vkrz frqylqflqjo| wkdw qrqh ri wkh wkuhh prqhwdu| vwdqgdugv uhvxowhg lq wudgh glyhuvlrq1

ixqfwlrq iru d qrupdoo| glvwulexwhg yduldeoh1 Vhh Juhhqh +4<<:, iru wkh ghulydwlrq ri wklv fruuhfwlrq1
5:Wkhvh sur{lhv dffrxqw iru <9( ri wkh yduldqfh lq wkh ohyhov ri JGS lq dq ROV uhjuhvvlrq1
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Wdeoh 4:= Hvwlpdwlrq zlwk JGS sur{lhv

Regressors Reg. 1 Reg. 2
Gold 0.466 0.535

(0.091) (0.102)
Silver 2.162 3.761

(0.385) (0.571)
Bimetal -0.792 -0.749

(0.155) (0.249)
Monetary union 1.028 1.009

(0.135) (0.135)
Volatility 0.188 0.199

(0.031) (0.033)
Gold * volatility  -- -0.102

(0.080)
Silver * volatility  -- -2.114

(0.603)
Bimetal * volatility  -- -0.045

(0.221)
Railroad Milleage 0.366 0.367

(0.051) (0.051)
Urban Population 1.275 1.271

(0.073) (0.074)
Population 0.537 0.537

(0.043) (0.043)
Land Area -0.070 -0.072

(0.032) (0.032)
Distance -0.542 -0.536

(0.059) (0.059)
Border 0.952 0.961

(0.113) (0.113)
Political union 0.686 0.671

(0.223) (0.224)
Common language 0.243 0.236

(0.131) (0.131)
MFN 0.152 0.153

(0.080) (0.080)
Constant -1.902 -1.918

(0.501) (0.501)
Number of obs 1480 1480
R-squared    0.621 0.621
Root MSE     1.430 1.430

NOTES: Dependent variable: ln(1+trade). Robust standard errors
are reported in parentheses. Year dummies are not reported.
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Lq idfw/ wkhuh lv vrph vxjjhvwlrq wkdw wkh jrog vwdqgdug zdv dfwxdoo| wudgh fuhdwlqj1

Lq frqwudvw/ lq rxu srrohg ROV uhjuhvvlrq/ prqhwdu| xqlrqv vhhp wr kdyh uhvxowhg lq

wudgh glyhuvlrq/ dowkrxjk lq rxu sdqho/ khfnlw/ dqg Wrelw hvwlpdwhv wkh frh!flhqw lv qrw

vwdwlvwlfdoo| vljql�fdqw/ vxjjhvwlqj wkdw wkh diruhphqwlrqhg vdpsoh0vhohfwlrq sureohpv

pd| eh d�hfwlqj rxu uhvxowv1 Wkxv/ zh vwrs vkruw iurp uhdfklqj dq| gh�qlwlyh frqfoxvlrqv

uhjduglqj wkh wudgh glyhuwlqj h�hfwv ri prqhwdu| xqlrqv15;

Ryhudoo/ rxu vshfl�fdwlrq whvwv surylgh qr uhdvrq wr grxew wkh hfrqrplf lpsruwdqfh/

wkh gluhfwlrq/ dqg wkh vwdwlvwlfdo vljql�fdqfh ri rxu edvholqh ROV frh!flhqwv1 Frpprglw|

prqh| uhjlphv dqg prqhwdu| xqlrqv duh dvvrfldwhg zlwk dq hfrqrplfdoo| dqg vwdwlvwlfdoo|

vljql�fdqw lqfuhdvh lq wudgh dprqj phpehuv1 Ixuwkhu/ rxu uhvhdufk xqghuvfruhv roghu

ylhzv lq wkh hfrqrplf olwhudwxuh edvhg rq fdvxdo dqg lqfrpsohwh lqvshfwlrq ri wkh gdwd1

Dw wkh vdph wlph/ wkh judylw| dssurdfk kdv lpphqvh h{sodqdwru| srzhu qrw mxvw wrgd|/

exw ryhu wkh orqj0uxq1

9 Frqfoxglqj uhpdunv

Lq wklv sdshu zh �qg hylghqfh frqvlvwhqw zlwk wkh lghd wkdw prqhwdu| uhjlph fkrlfh kdg

d odujh lpsdfw rq sdwwhuqv ri wudgh lq wkh �uvw shulrg ri joredol}dwlrq1 Wudgh  rzv pd|

kdyh ehhq dv pxfk dv 93 shufhqw odujhu zkhq wzr frxqwulhv dgrswhg wkh jrog vwdqgdug1

Prqhwdu| xqlrqv/ frqwuroolqj iru doo rwkhu h�hfwv/ duh dvvrfldwhg zlwk ohyhov ri wudgh

qhduo| 433 shufhqw kljkhu1 Frpelqlqj wkhvh wzr h�hfwv/ zklfk zdv wkh fdvh pruh riwhq

wkdq qrw/ dsshduv wr kdyh udlvhg wudgh e| 533 shufhqw1

Rxu hylghqfh vxssruwv wkhruhwlfdo dujxphqwv dqg dqhfgrwdo hylghqfh wkdw uhjlph fr0

ruglqdwlrq dqg fxuuhqf| xqlrqv ghfuhdvh wkh eduulhuv wr wudgh1 Li vr/ wkh lpsolfdwlrq iurp

wkhvh uhvxowv lv wkdw wkh lqvwlwxwlrqdo hqylurqphqw wkdw jryhuqhg wkh joredo hfrqrp| yhu|

pxfk lq xhqfhg wkh rshudwlrq ri wkdw hfrqrp|1 Wr wkh h{whqw wkdw prqhwdu| uhjlph

ghflvlrqv zhuh srolwlfdo/ lw zrxog dsshdu wkdw srolwlfdo ghflvlrqv zhuh ri vxevwdqwldo lp0

sruwdqfh lq h{sodlqlqj zkdw kdsshqhg wr wkh joredo hfrqrp|1 Zkhq d joredo frqvhqvxv

5;Iudqnho dqg Urvh +5333/ wdeoh 4, �qg wkdw prqhwdu| xqlrqv duh lq idfw wudgh fuhdwlqj1
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Wdeoh 4;= Prqhwdu| yduldeohv dqg wudgh glyhuvlrq

Regressors POOLED OLS PANEL HECKIT TOBIT
Reg. 1 Reg. 2 Reg. 3 Reg. 4 Reg. 5 Reg. 6

Gold 0.494 0.814 0.763 1.424 0.975 0.559
(0.123) (0.234) (0.423) (0.531) (0.281) (0.273)

Silver 0.531 0.950 0.900 1.794 1.524 -1.080
(0.392) (0.429) (0.239) (1.507) (0.458) (0.456)

Bimetal -0.247 -0.141 -0.008 -3.657 0.148 0.188
(0.278) (0.332) (0.343) (2.673) (0.356) (0.833)

Monetary union 0.421 0.736 0.423 0.819 0.608 0.755
(0.218) (0.184) (0.218) (0.432) (0.217) (0.296)

Volatility 0.155 0.183 0.173 0.318 0.272 0.156
(0.044) (0.046) (0.046) (0.106) (0.045) (0.048)

Trade diversion-Gold  -- 0.336 0.404 0.547 0.316 0.451
(0.197) (0.201) (0.470) (0.231) (0.222)

Trade diversion-Silver  -- 0.100 0.090 0.183 0.014 -0.762
(0.170) (0.170) (0.369) (0.229) (0.188)

Trade diversion-Bimetal  -- -0.082 0.029 -0.836 0.112 -0.768
(0.218) (0.225) (1.024) (0.233) (0.311)

Trade diversion-Monetary union -0.342  -- -0.365 -0.240 -0.206 -0.207
(0.131) (0.133) (0.220) (0.148) (0.147)

GDP 0.852 0.861 0.851 0.844 0.888 1.184
(0.028) (0.027) (0.028) (0.058) (0.035) (0.033)

GDP per capita 0.693 0.652 0.687 0.900 0.610 1.027
(0.080) (0.084) (0.083) (0.157) (0.129) (0.088)

Distance -0.678 -0.663 -0.679 -0.634 -0.623 -1.077
(0.045) (0.046) (0.046) (0.104) (0.055) (0.060)

Border 0.560 0.634 0.568 0.669 0.648 0.493
(0.122) (0.123) (0.124) (0.309) (0.139) (0.2282)

Political union 0.916 0.887 0.874 0.510 0.068 -0.050
(0.281) (0.289) (0.277) (0.437) (0.181) (0.213)

Common language 0.154 0.183 0.174 0.176 0.620 1.935
(0.165) (0.169) (0.167) (0.302) (0.240) (0.309)

MFN 0.150 0.136 0.147 0.147 0.250 -0.219
(0.095) (0.096) (0.096) (0.181) (0.099) (0.114)

Constant -18.418 -18.550 -18.539 -21.729 -18.626 -28.859
(1.387) (1.448) (1.444) (2.875) (1.932) (1.554)

Number of obs 1140 1140 1140 1140 1101 1638
R-squared    0.598 0.596 0.599 0.648 rho = -0236  --
Root MSE     1.448 1.452 1.447 1.317 0.094 2.009

NOTES: Dependendent variable: ln(trade). Robust standard errors are reported in
parentheses. Year dummies are not reported. The dependent variable in the
regression is ln(1+trade); missing trade data were coded to zero; sigma, rather
 than RMSE, is reported.
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hphujhg rq wkh �uljkw� srolf| wr dgrsw +h1j1/ jrog,/ dqg qdwlrqv dgrswhg/ wudgh vhhphg

wr  rxulvk1

Ixuwkhu/ jlyhq rxu uhvxowv/ lw dsshduv wkdw wkhuh lv uhpdundeoh orqj0uxq vwdelolw| lq

wkh jdlqv wr eh kdg iurp prqhwdu| uhjlph kduprql}dwlrq1 Wklv lv xqh{shfwhg jlyhq dg0

ydqfhv lq �qdqfldo/ surgxfwlrq/ dqg lqvwlwxwlrqdo whfkqrorjlhv ryhu wkh odvw rqh0kxqguhg

|hduv1 Iroorzlqj Urvh +5333,/ shukdsv wkh frvw ri khgjlqj h{fkdqjh ulvn zdv pxfk juhdwhu

wkdq suhylrxvo| wkrxjkw dqg kdv uhpdlqhg vr ghvslwh dgydqfhv lq �qdqfldo lqvwuxphqwv1

Ilqdoo|/ prqhwdu| uhjlph kduprql}dwlrq pd| eh rqh zd| lq zklfk frxqwulhv�vhsdudwh

srolwlfdo hqwlwlhv�hgjh wrzdugv exloglqj d frpprq pdunhw1 Hfrqrplf klvwruldqv frq0

mhfwxuh wkdw wkh h{whqw ri wkh pdunhw fdq odujho| h{sodlq wkh ulvh ri wkh Xqlwhg Vwdwhv*

hfrqrp| lq wkh qlqhwhhqwk fhqwxu|1 Wkh lpsolfdwlrq ri rxu zrun lv wkdw dv eduulhuv wr

wudgh idoo dqg vhsdudwh srolwlhv ehjlq wr orrn pruh dqg pruh olnh d vlqjoh frxqwu| zlwk

vkduhg lqvwlwxwlrqdo duudqjhphqwv surgxfwlylw| jdlqv dqg lqfuhdvhv lq lqwhjudwlrq zloo eh

odujh dqg zloo eh frpsrxqghg dv pruh dqg pruh frxqwulhv dgrsw vlplodu duudqjhphqwv1

Krz pxfk wkhvh lqvwlwxwlrqdo yduldeohv fdq h{sodlq ri qlqhwhhqwk fhqwxu| joredol}dwlrq

dzdlwv ixuwkhu uhvhdufk1
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Dsshqgl{ D

Gdwd Dsshqgl{

JGS= Iljxuhv zhuh rewdlqhg iurp Pdgglvrq +4<<8,1 Wkh| duh lq uhdo SSS X1V1

grooduv1

Yrodwlolw|= Zh xvh prqwko| h{fkdqjh udwh gdwd iurp wkh Joredo Ilqdqfldo Gdwdedvh

dqg Vfkqhlghu/ Vfkzdu}hu/ dqg ]hooihoghu +4<<4,1 Vrph vhulhv duh iru �vljkw� wudqvdfwlrqv

rq iruhljq h{fkdqjh zkloh rwkhuv duh iru �wkuhh0prqwk� ru �vl{0prqwk� h{fkdqjh udwhv/

wkrxjk zh rshudwh xqghu wkh dvvxpswlrq wkhvh vhulhv qhyhu glyhujh vljql�fdqwo|1 Zh

revhuyh wkdw lq vrph fdvhv/ zkhq doo vhulhv duh dydlodeoh/ wklv lv lq idfw wkh fdvh1 Wkh

pdujlq ri huuru iru d udqgrp yduldeoh olnh yrodwlolw| lv grxewohvvo| vpdoo1 Frxqwulhv iru

zklfk zh xvh gdwd iurp Vfkqhlghu duh Iudqfh/ Qhwkhuodqgv/ Jhupdq|/ Lwdo|/ Vzlw}hu0

odqg/ wkh Xqlwhg Vwdwhv/ Qruzd|/ Vzhghq/ Ilqodqg +ehiruh 4<33,/ Sruwxjdo/ Dxvwuld/ dqg

Ehojlxp1 Wr frqvwuxfw wkh yrodwlolw| phdvxuh/ zh wkhq wdnh wkh vwdqgdug ghyldwlrq ri

*?Ee��|�� *?Ee��|3�� pxowlsolhg e| 4331 Zkhuh e��| lv wkh elodwhudo h{fkdqjh udwh ehwzhhq

frxqwu| � dqg � lq prqwk |1 Zh xvh furvv udwhv zkhq qhfhvvdu|1

Frpprq Odqjxdjh= Zh frgh d frxqwu| sdlu dv rqh li erwk frxqwulhv kdyh vljql�fdqw

sruwlrqv ri wkh srsxodwlrq wkdw vshdn wkh vdph odqjxdjh1 Odqjxdjhv dqg wkh frxqwulhv

lq zklfk wkh| duh vsrnhq duh= Hqjolvk= XN/ Fdqdgd/ Dxvwudold/ Xqlwhg Vwdwhv Qhz

]hdodqg> Iuhqfk= Iudqfh/ Ehojlxp/ Vzlw}huodqg/ Fdqdgd> Jhupdq= Jhupdq|/ Dxvwuld0

Kxqjdu|/ Vzlw}huodqg> Gxwfk= Kroodqg/ Ehojlxp> Lwdoldq= Lwdo|/ Vzlw}huodqg> Vsdqlvk=

Vsdlq/ Ph{lfr/ Dujhqwlqd/ Fkloh1 Sruwxjxhvh= Sruwxjdo/ Eud}lo1

Glvwdqfh= Glvwdqfh lv wdnhq iurp Urvh +5333,1 Wkh gdwd zhuh grzqordghg iurp

kwws=22kddv1ehunhoh|1hgx2�durvh1 Kh lq wxuq oliwhg wkh gdwd iurp wkh FLD*v zhevlwh1

Srolwlfdo Xqlrq= Sdluv duh frghg rqh li rqh frxqwu| lv d ghshqghqf| ri wkh rwkhu

+ru ylfh0yhuvd,/ frxqwulhv duh lq d frorql}hu0frorq| uhodwlrqvkls/ duh ghshqghqflhv/ ru

kdyh d �grplqlrq� duudqjhphqw1 Frxqwulhv +ru frorqlhv, zlwk d srolwlfdo xqlrq duh=
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XN zlwk Fdqdgd dqg Dxvwudold/ Hj|sw/ Lqgld/ Vul Odqnd/ Qhz ]hdodqg/ Vrxwk Diulfd

+dqg doo shupxwdwlrqv ri wkh suhfhglqj,> Xqlwhg Vwdwhv zlwk wkh Sklolsslqhv +4<3304<43,>

Qhwkhuodqgv zlwk Lqgrqhvld> Vzhghq zlwk Qruzd| +xqwlo 4<38,> Ilqodqg zlwk Uxvvld>

Vsdlq dqg wkh Sklolsslqhv ehiruh 4<331

Prqhwdu| Uhjlphv= Zh frgh revhuydwlrqv dv rqh li erwk frxqwulhv kdyh wkh vdph

uhjlph1 D uhjlph fdq eh vloyhu/ jrog ru elphwdoolvp1 Vhh wdeoh 5 iru wkh uhjlph frglqj1

Gdwd duh iurp Phlvvqhu +5333,1

Wudgh= Wudgh gdwd duh h{suhvvhg lq ploolrqv ri 4<<3 X1V1 grooduv xvlqj X1V1 frqvxphu

sulfh lqgh{ lqirupdwlrq nlqgo| surylghg e| Dodq Wd|oru1 Vlqfh Wd|oru uhsruwv d FSL zlwk

4<;: dv wkh edvh |hdu/ zh uh0edvhg klv FSL wr 4<<31 Zh frpsohphqwhg Eduelhul*v +4<<9,

Lqwhuqdwlrqdo Wudgh Gdwdvhw/ zklfk uhsruwv elodwhudo wudgh lq fxuuhqw X1V1 grooduv dprqj

lqghshqghqw vwdwhv/ zlwk lqirupdwlrq froohfwhg iurp qdwlrqdo vwdwlvwlfdo |hduerrnv dqg

rwkhu vwdwlvwlfdo frpshqgld/ hvshfldoo| zlwk uhjdug wr wudgh gdwd zlwk qrq0lqghshqghqw

whuulwrulhv1 Rxu vrxufhv lqfoxghg=

Jhqhudo vrxufhv= Plwfkhoo +4<<5,/ Plwfkhoo +4<<8,/ Plwfkhoo +4<<6,/ Iruhljq Frpphufh

ri wkh Dphulfdq Uhsxeolfv dqg Frorqlhv/ X1V1 Exuhdx ri Vwdwlvwlfv +4<3<,/ Plqlvwhuh gx

Frpphufh/ gh O*Lqgxvwulh Ghv Srvwhv hw Ghv Whohjudskv +Ydulrxv lvvxhv,> Dxvwudold= Plq0

lvwu| ri Wudgh dqg Fxvwrpv +Ydulrxv lvvxhv,> Ehojlxp= Plqlvwhuh gh O*Lqwhulhxu hw gh O*Lq0

vwuxfwlrq Sxeoltxh +Ydulrxv lvvxhv,> Fdqdgd= Ghsduwphqw ri Djulfxowxuh +Ydulrxv lvvxhv,>

Fkloh= Lqwhuqdwlrqdo Exuhdx ri wkh Dphulfdq Uhsxeolfv +4<3<,/ Ruwx}du +4<3:,> Fklqd=

Kvldr +4<:7,> Ilqodqg= Exuhdx Fhqwudo gh Vwdwlvwltxh gh Ilqodqgh +4<44,> Iudqfh= Plq0

lvwhuh gx Frpphufh +Ydulrxv lvvxhv,> Jhupdq|= Vwdwlvwlvfkhv Mdkuexfk ixu gdv Ghxwvfkh

Uhlfk1 Ehuolq> Juhdw Eulwdlq= Jdvwuhoo +4;<:,/ Erdug ri Wudgh +4;;9,> Kroodqg= Vrflhwh gh

Vwdwlvwltxh Ghv Sd|v0Edv +Ydulrxv lvvxhv,> Lwdo|= Lvwlwxwr Fhqwudoh Gl Vwdwlvwlfd +4<8;,/

Gluh}lrqh Jhqhudoh Ghood Vwdwlvwlfd H Gho Odyrur +Ydulrxv lvvxhv,> Qruzd|= Xwjlw Dy

Ghw Vwdwlvwlvnh Fhqwudoe|udd +Qruzd|, +4<44,> Vzhghq= Xwylqjhq Dy Nxqjo1 Vwdwlvwlvnd

Fhqwudoe|udq +4<47,> Vzlw}huodqg= Exuhdx gh Vwdwlvwltxh gx Ghsduwhphqw Ihghudo gh

O*Lqwhulhxu +Ydulrxv lvvxhv,> Xqlwhg Vwdwhv= Ghsduwphqw ri Vwdwh +4;<;,1
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JGS sur{lhv= Sur{lhv iru JGS �plohv ri udlourdg wudfn shu vtxduh ploh/ wkh shufhqw0

djh ri srsxodwlrq lq flwlhv ri juhdwhu wkdq 83/333 lqkdelwdqwv/ wrwdo srsxodwlrq/ dqg odqg

duhd lq vtxduh plohv� zhuh wdnhq iurp Edqnv +4<:9,1

PIQ = Zh dvvljqhg d ydoxh ri rqh wr wklv yduldeoh zkhqhyhu d frpphufldo wuhdw|

frqwdlqlqj d prvw0idyruhg qdwlrq fodxvh zdv lq sodfh ehwzhhq d sdlu ri frxqwulhv1 Lq

dgglwlrq/ zh frghg wkh yduldeoh dv rqh zkhqhyhu frxqwulhv iruphg d srolwlfdo xqlrq/ dv

gh�qhg deryh1 Wkh uhdvrq lv wkdw frxqwulhv lq d frorqldo uhodwlrqvkls ru zlwk vwurqj

srolwlfdo erqgv w|slfdoo| judqwhg suhihuhqwldo wuhdwphqw wr rqh dqrwkhu1 Lq vrph fdvhv

+h1j1/ Iudqfh dqg lwv frorqlhv,/ frxqwulhv iruphg d prqhwdu| xqlrq> lq rwkhuv/ suhihuhqwldo

wdul� wuhdwphqw zdv judqwhg +h1j1/ Juhdw Eulwdlq dqg lwv Grplqlrqv,> zkhuhdv lq rwk0

huv/ wudgh srolf| glg qrw glvfulplqdwh djdlqvw wklug frxqwulhv +h1j1/ Gxwfk frorqlhv, ^vhh

Xqlwhg Vwdwhv Wdul� Frpplvvlrq +4<55d,`1 Zh uholhg rq wkh iroorzlqj vrxufhv= Xqlwhg

Vwdwhv Wdul� Frpplvvlrq +4<55e,/ gh Ehuqkdugw +4<45,/ Xqlwhg Vwdwhv Wdul� Frpplvvlrq

+4<73,/ Krxvh ri Frpprqv +4<3;,1
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Dsshqgl{ E

Yrodwlolw|

Lq wklv dsshqgl{ zh h{soruh h{fkdqjh udwh yrodwlolw|*v lpsdfw rq wudgh lq pruh gh0

wdlo1 Frqwudu| wr rxu edvholqh uhjuhvvlrq*v vxjjhvwlrq wkdw yrodwlolw| ohg wr kljkhu wudgh/

zh dujxh wkdw vxfk lpsdfw zdv qhjoljleoh dqg lv h{sodlqhg e| xqxvxdoo| kljk wudgh iru

revhuydwlrqv lqfoxglqj Eud}lo ru Fkloh1

Iluvw/ zh pxvw uhphpehu wkdw yrodwlolw| zdv frqvlghudeo| orzhu gxulqj rxu shulrg

ri dqdo|vlv wkdq gxulqj wkh srvw0Euhwwrq Zrrgv hud1 Dv dujxhg hduolhu/ orz ohyhov ri

yrodwlolw| pd| kdyh olwwoh h�hfw rq wudgh lq prvw fdvhv dqg rxu uhjuhvvlrqv pd| uh hfw

wkdw srvvlelolw|1 Vhfrqg/ lq rughu wr whvw iru d qrq0olqhdu lpsdfw ri yrodwlolw| rq wudgh/ zh

udq rxu edvholqh uhjuhvvlrq rqfh djdlq lqwurgxflqj d txdgudwlf yrodwlolw| whup +vhh wdeoh

:/ uhjuhvvlrq 4,1 Wkh frh!flhqw rq yrodwlolw|  lsv vljq dqg lv qrz 03158/ zkloh wkh vtxduh

ri yrodwlolw| lv 313:> erwk frh!flhqwv duh vljql�fdqw1 Wkhvh hvwlpdwhv vkrz wkdw/ vwduwlqj

iurp lwv phdq ri 418 shufhqw/ holplqdwlqj yrodwlolw| dowrjhwkhu lqfuhdvhv wudgh e| urxjko|

58 shufhqw15< Ri frxuvh/ rxu hvwlpdwh dovr vxjjhvwv wkdw lqfuhdvlqj yrodwlolw| vx!flhqwo|

eh|rqg lwv phdq zloo lqfuhdvh wudgh1

Wklug/ wkh odwwhu revhuydwlrq ohg xv wr whvw zkhwkhu rxu edvholqh uhvxowv duh gulyhq e|

revhuydwlrqv zlwk h{wuhph ydoxhv ri yrodwlolw|1 Lq wdeoh :/ uhjuhvvlrq 5/ zh vkrz hvwlpdwhv

ri rxu edvholqh uhjuhvvlrqv lq zklfk zh kdyh gursshg revhuydwlrqv lq zklfk yrodwlolw|

zdv lq wkh xsshu �iwk shufhqwloh ri rxu vdpsoh glvwulexwlrq> rqo| 65 revhuydwlrqv zhuh

holplqdwhg iurp d wrwdo ri 44731 Zkloh wkh uhvw ri rxu hvwlpdwhv uhpdlq urxjko| wkh

vdph/ wkh frh!flhqw rq yrodwlolw| gursv wr 3135 dqg ehfrphv vwdwlvwlfdoo| htxdo wr }hur163

Ixuwkhupruh/ vlqfh Eud}lo dsshduv lq 4: ri wkh 65 revhuydwlrqv zlwk kljk yrodwlolw|/ zkloh

Fkloh dsshduv lq 46 ri wkh 65/64 zh hvwlpdwhg rxu edvholqh uhjuhvvlrq djdlq lqwurgxflqj

5<Wkdw lv/ h�^+�3=58,+4=8,.+3=3:,+4=8,5`
�4 @ 58( +vrph glvfuhsdqflhv duh gxh wr urxqglqj ri rxu uhjuhvvlrq

hvwlpdwhv,1
63Lq dq xquhsruwhg uhjuhvvlrq/ zh dovr gursshg revhuydwlrqv lq wkh orzhvw 8wk shufhqwloh ri wkh yrodwlolw|

glvwulexwlrq dqg frq�uphg wkdw yrodwlolw| lv vwdwlvwlfdoo| lqvljql�fdqw1
64Erwk frxqwulhv dsshdu wrjhwkhu lq 5 lqvwdqfhv1 Wkh revhuydwlrqv rffxuuhg pdlqo| lq 4<33 +53 revhu0

ydwlrqv, dqg 4<43 +44 revhuydwlrqv,1
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gxpplhv lqglfdwlqj zkhwkhu hlwkhu ri wkh wzr frxqwulhv dsshduhg lq d g|dg +vhh wdeoh :/

uhjuhvvlrq 6,1 Wkh frh!flhqw rq yrodwlolw| lv qrz qhjdwlyh exw lqvljql�fdqw1 Wklv uhvxow

vxssruwv rxu fodlp wkdw/ li dq|wklqj/ yrodwlolw| zrxog kdyh d qhjoljleoh h�hfw rq wudgh

gxulqj wkh shulrg lq txhvwlrq +frqwuroolqj iru wkh w|sh ri prqhwdu| duudqjhphqw,1

Irxuwk/ zh h{soruhg zkhwkhu yrodwlolw| d�hfwhg frxqwulhv zlwklq hdfk w|sh ri prqh0

wdu| duudqjhphqw1 Zh dxjphqwhg wkh edvholqh uhjuhvvlrq zlwk lqwhudfwlrq whupv lq zklfk

hdfk prqhwdu| gxpp| lv pxowlsolhg e| rxu yrodwlolw| phdvxuh +vhh wdeoh :/ uhjuhvvlrq 7,1

Dowkrxjk wkh yrodwlolw| frh!flhqw uhpdlqv srvlwlyh dqg vljql�fdqw/ wkh lqwhudfwlrq whup

ehwzhhq yrodwlolw| dqg jrog lv qhjdwlyh dqg vljql�fdqw dw wkh 8 shufhqw ohyho> wkh lqwhudf0

wlrq whup zlwk wkh vloyhu gxpp| lv qhjdwlyh exw vwdwlvwlfdoo| lqvljql�fdqw1 Lpsruwdqwo|/

lq erwk lqvwdqfhv/ wkh vxp ri hdfk lqwhudfwlrq whup dqg wkh prqhwdu|0uhjlph gxpplhv lv

lqvljql�fdqwo| gl�huhqw iurp }hur1 Wkxv/ zlwklq hdfk prqhwdu| eorf/ vwdqgdug k|srwkhvlv

whvwv uhyhdo wkdw yrodwlolw| grhv qrw d�hfw wudgh  rzv1 Zh sxuvxh wklv lghd e| uxqqlqj

rxu edvholqh uhjuhvvlrq rq frxqwulhv zlwklq wkh jrog eorf rqo| +vhh wdeoh :/ uhjuhvvlrq

8,1 Dowkrxjk vwdwlvwlfdoo| lqvljql�fdqw/ wkh h{fkdqjh0udwh yrodwlolw| frh!flhqw lv qrz

qhjdwlyh1

Ilqdoo|/ zh h{shulphqwhg zlwk rwkhu phdvxuhv ri h{fkdqjh udwh yrodwlolw|1 Zh xvhg wkh

kljkhvw devroxwh �uvw gl�huhqfh lq wkh orj ri wkh h{fkdqjh udwh lq wkh wkuhh |hduv suhfhglqj

wkh |hdu ri revhuydwlrq/ wkh qlqhwlhwk shufhqwloh ri wkdw fkdqjh +vdph wlph shulrg,/ wkh

vwdqgdug ghyldwlrq ri wkh ohyho ri wkh h{fkdqjh udwh ryhu wkh suhylrxv wkuhh |hduv dqg wkh

vwdqgdug ghyldwlrq ri wkh �uvw gl�huhqfh ri wkh orjdulwkp ri wkh h{fkdqjh udwh ryhu wkh

suhylrxv |hdu1 Qrqh ri wkhvh phdvxuhv fkdqjhg wkh frqfoxvlrq lq wkh edvholqh uhjuhvvlrq

wkdw yrodwlolw| grhv qrw ghfuhdvh elodwhudo wudgh1
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Uhihuhqfhv

Dqghuvrq/ M1 H1/ dqg H1 ydq Zlqfrrs +5333,= �Judylw| zlwk Judylwdv= D Vroxwlrq
wr wkh Erughu Sx}}oh/� Glvfxvvlrq sdshu/ Ervwrq Froohjh/ Zrunlqj Sdshu1

Edlurfk/ S1 +4<<9,= �Jhrjudsklfdo Vwuxfwxuh dqg wkh Wudgh Edodqfh ri Hxurshdq Iru0
hljq Wudgh iurp 4;33 wr 4<:3/� L/ 8�8:1

Edqnv/ D1 +4<:9,= �Furvv0Qdwlrqdo Wlph Vhulhv= 4;4804<:6/� Glvfxvvlrq Sdshu :745/
Lqwhu0Xqlyhuvlw| Frqvruwlxp iru Srolwlfdo dqg Vrfldo Uhvhdufk1

Eduelhul/ N1 +4<<9,= �Hfrqrplf Lqwhughshqghqfh dqg Plolwdul}hg Lqwhuvwdwh Frq lfw/
4;:304<;8/� Sk1G1 wkhvlv/ Elqjkdpswrq Xqlyhuvlw|1

Erdug ri Wudgh +4;;9,= Vwdwlvwlfdo Devwudfw iru wkh Xqlwhg Nlqjgrp lq Hdfk ri wkh
Odvw Iliwhhq \hduv iurp 4;:4 wr 4;;81 Vsrwwlvzrrgh/ Orqgrq1

Erugr/ P1 G1/ E1 Hlfkhqjuhhq/ dqg G1 D1 Luzlq +4<<<,= �Lv joredol}dwlrq wrgd| uh0
doo| gl�huhqw wkdq joredol}dwlrq d kxqguhg |hduv djrB/� Zrunlqj Sdshu :4<8/ Qdwlrqdo
Exuhdx ri Hfrqrplf Uhvhdufk1

Erugr/ P1 G1/ dqg O1 Mrqxqj +4<<<,= �Wkh Ixwxuh ri HPX= Zkdw Grhv wkh Klvwru|
ri Prqhwdu| Xqlrqv Whoo XvB/� Glvfxvvlrq Sdshu :698/ Qdwlrqdo Exuhdx ri Hfrqrplf
Uhvhdufk/ Zrunlqj Sdshu1

Exuhdx Fhqwudo gh Vwdwlvwltxh gh Ilqodqgh +4<44,= Dqqxdluh Vwdwlvwltxh gh
Ilqodqgh1 Exuhdx Fhqwudo gh Vwdwlvwltxh gh Ilqodqgh/ Khovlqnl1

Exuhdx gh Vwdwlvwltxh gx Ghsduwhphqw Ihghudo gh O*Lqwhulhxu +Ydulrxv
lvvxhv,= Dqqxdluh Vwdwlvwltxh gh od Vxlvvh1 Exfkguxfnhufl Vwdps l ) Flh/ Ehuq1

Frkhq/ E1 M1 +4<<;,= Wkh Jhrjudsk| ri Prqh|1 Fruqhoo Xqlyhuvlw| Suhvv/ Lwkdfd1

gh Ehuqkdugw/ J1 +4<45,= Kdqgerrn ri Frpphufldo Wuhdwlhv/ )f1/ ehwzhhq Juhdw
Eulwdlq dqg Iruhljq Srzhuv1 Klv Pdmhvw|*v Vwdwlrqhu| R!fh/ Orqgrq1

Ghsduwphqw ri Djulfxowxuh +Ydulrxv lvvxhv,= Wkh Fdqdgd \hdu Errn1 Ghsduwphqw
ri Djulfxowxuh/ Rwwdzd1

Ghsduwphqw ri Vwdwh +4;<;,= Frpphufldo Uhodwlrqv ri wkh Xqlwhg Vwdwhv zlwk Iruhljq
Frxqwulhv gxulqj wkh \hduv 4;<9 dqg 4;<:1 Jryhuqphqw Sulqwlqj R!fh/ Zdvklqjwrq1

Gluh}lrqh Jhqhudoh Ghood Vwdwlvwlfd H Gho Odyrur +Ydulrxv lvvxhv,= Dqqxdulr
Vwdwlvwlfr Lwdoldqr1 Wlsrjud�d Qd}lrqdoh gl J1 Ehuwhur h F1/ Urpd1

Iodqguhdx/ P1 +4<<6,= �Wudgh/ Ilqdqfh/ dqg Fxuuhqf| Eorfv lq Qlqhwhhqwk Fhqwxu|
Hxursh=Zdv wkh Odwlq Prqhwdu| Xqlrq d Iudqf0]rqhB 4;9304;;3/� plphr1

Iodqguhdx/ P1/ dqg P1 Pdxuho +5333,= �Prqhwdu| Xqlrq/ Wudgh Lqwhjudwlrq dqg
Hfrqrplf Ioxfwxdwlrqv/ 4;;304<46=Dxvwuld0Kxqjdu| lq d Hxurshdq Pluuru/� plphr1

Iudqnho/ M1 D1/ dqg D1 N1 Urvh +5333,= �Dq Hvwlpdwh ri wkh H�hfw ri Fxuuhqf|
Xqlrqv rq Wudgh dqg Jurzwk/� Sdshu zulwwhq iru wkh Frqihuhqfh rq Fxuuhqf| Xqlrqv/
Vwdqirug Xqlyhuvlw|/ Pd| 4<053/ 53331
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Iudqnho/ M1 D1/ dqg V10M1 Zhl +4<<;,= �Uhjlrqdol}dwlrq ri Zruog Wudgh dqg Fxuuhq0
flhv= Hfrqrplfv dqg Srolwlfv/� lq Wkh Uhjlrqdol}dwlrq ri wkh Zruog Hfrqrp|/ hg1 e|
M1 D1 Iudqnho1 Fklfdjr Xqlyhuvlw| Suhvv/ Fklfdjr1

Iulhghq/ M1 D1 +4<<:,= �Prqhwdu| Srsxolvp lq Qlqhwhhqwk0Fhqwxu| Dphulfd= Dq Rshq
Hfrqrp| Lqwhusuhwdwlrq/� Wkh Mrxuqdo ri Hfrqrplf Klvwru|/ 8:+5,/ 69:�6<81

Jdvwuhoo/ Z1 V1 +4;<:,= Rxu Wudgh lq wkh Zruog lq Uhodwlrq wr Iruhljq Frpshwlwlrq/
4;;8 wr 4;<81 Fkdspdq ) Kdoo/ Orqgrq/ XN1

Khqulnvhq/ L1/ dqg Q1 Nrhujdug +4<<8,= Wkh Vfdqglqdyldq Fxuuhqf| Xqlrq 4;:80
4<47fkds1 7/ ss1 <4�4451 Vw1 Pduwlq*v Suhvv/ Qhz \run1

Krxvh ri Frpprqv +4<3;,= Uhwxuq vkrzlqj wkh Frxqwulhv ehwzhhq zklfk Frpphufldo
Wuhdwlhv zhuh lq irufh rq Mdqxdu| 4/ 4<3;1 Suhvhqwhg wr wkh Krxvh ri Frpprqv/ e|
Frppdqg ri klv Pdmhvw|/ lq sxuvxdqfh ri wkhlu Dgguhvv gdwhg Pdufk 4</ 4<391 Kduulvrq
dqg Vrqv/ Orqgrq1

Kvldr/ O10O1 +4<:7,= Fklqd*v Iruhljq Wudgh Vwdwlvwlfv/ 4;9704<7</ Kduydug Hdvw Dvldq
Prqrjudsk 891 Kduydug Xqlyhuvlw| Suhvv/ Fdpeulgjh/ PD1

Lqwhuqdwlrqdo Exuhdx ri wkh Dphulfdq Uhsxeolfv +4<3<,= Fkloh1 D Kdqgerrn1
Lqwhuqdwlrqdo Exuhdx ri wkh Dphulfdq Uhsxeolfv/ Zdvklqjwrq/ G1F1

Lvvhuolv/ O1 +BBBB,= �Wudps Vklsslqj Fdujrhv/ dqg Iuhljkwv/� 434+4,/ 86�4791

Lvwlwxwr Fhqwudoh Gl Vwdwlvwlfd +4<8;,= Vrppdulr gl Vwdwlvwlfkh Vwrulfkh Lwdoldqh
4;9404<881 Lvwlwxwr Fhqwudoh gl Vwdwlvwlfd/ Urpd1

Pdgglvrq/ D1 +4<<8,= Prqlwrulqj wkh Zruog Hfrqrp| 4;5304<<51 Ghyhorsphqw Fhqwuh/
RHFG/ Sdulv1

Phlvvqhu/ F1 +5333,= �D Qhz Zruog Rughu= H{sodlqlqj wkh Hphujhqfh ri wkh Fodvvlfdo
Jrog Vwdqgdug/� plphr1/ Xqlyhuvlw| ri Fdoliruqld Ehunhoh|1

Ph|hu/ M1 +4;:;,= �Wkh Zruog*v Prqh|= Wkhru| ri wkh Frlq/ Frlqdjh dqg wkh Prqhwdu|
V|vwhp ri wkh Zruog/� lq Sdkpsohwv rq Ilqdqfh/ yro1 81 Jryhuqphqw Sulqwlqj R!fh/
Orqgrq1

Plqlvwhuh gh O*Lqwhulhxu hw gh O*Lqvwuxfwlrq Sxeoltxh +Ydulrxv lvvxhv,= Dq0
qxdluh Vwdwlvwltxh gh od Ehojltxh1 Lpsulphulh Yhxyh Prqqrp/ Euxvvhov1

Plqlvwhuh gx Frpphufh +Ydulrxv lvvxhv,= Dqqxdluh Vwdwlvwltxh gh od Iudqfh1 Lp0
sulphulh Qdwlrqdoh/ Sdulv1

Plqlvwhuh gx Frpphufh/ gh O*Lqgxvwulh Ghv Srvwhv hw Ghv Whohjudskv
+Ydulrxv lvvxhv,= Frpphufh hw Qdyljdwlrq ghv Sulqflsdx{ Sd|v Hwudqjhuv/ Dqqdohv gx
Frpphufh H{whulhxu1 Lpsulphulh Qdwlrqdoh/ Sdulv1

Plqlvwu| ri Wudgh dqg Fxvwrpv +Ydulrxv lvvxhv,= Dqqxdo Vwdwhphqw ri wkh Wudgh
ri wkh Frpprqzhdowk ri Dxvwudold zlwk wkh Xqlwhg Nlqjgrp/ Eulwlvk Srvvhvvlrqv/ dqg
Iruhljq Frxqwulhv1 Mrkq Vdqgv/ Vlgqh|1

Plwfkhoo/ E1 +4<<5,= Lqwhuqdwlrqdo Klvwrulfdo Vwdwlvwlfv1 Hxursh 4:8304<;;1 Vwrfnwrq
Suhvv/ Qhz \run1
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+4<<6,= Lqwhuqdwlrqdo Klvwrulfdo Vwdwlvwlfv1 Wkh Dphulfdv 4:8304<;;1 Vwrfnwrq
Suhvv/ Qhz \run1

+4<<8,= Lqwhuqdwlrqdo Klvwrulfdo Vwdwlvwlfv1 Diulfd/ Dvld ) Rfhdqld 4:8304<;;1
Vwrfnwrq Suhvv/ Qhz \run1

Revwihog/ P1 +4<<:,= �Hxursh*v Jdpeoh/� Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/
+5,/ 574�64:1

R*Urxunh/ N1 K1/ dqg M1 J1 Zlooldpvrq +4<<<,= Joredol}dwlrq dqg Klvwru|= Wkh
Hyroxwlrq ri d Qlqhwhhqwk0Fhqwxu| Dwodqwlf Hfrqrp|1 Wkh PLW Suhvv/ Fdpeulgjh/
Pdvvdfkxvhwwv dqg Orqgrq/ Hqjodqg1

+5333,= �Zkhq Glg Joredol}dwlrq EhjlqB/� +Pd|,/ Zrunlqj Sdshu1

Ruwx}du/ D1 +4<3:,= Fkloh ri Wr0gd|1 Lwv Frpphufh/ Lwv Surgxfwlrq dqg Lwv Uhvrxufhv1
Wkh Wulexqh Dvvrfldwlrq/ Qhz \run1

Urvh/ D1 N1 +5333,= �Rqh Prqh|/ Rqh Pdunhw= Hvwlpdwlqj wkh H�hfw ri Frpprq
Fxuuhqflhv rq Wudgh/� Hfrqrplf Srolf|/ 63/ :�781

Uxvvhoo/ K1 +4;<;,= Lqwhuqdwlrqdo Prqhwdu| Frqihuhqfhv1 Kdushu dqg Eurwkhuv/ Qhz
\run1

Vdxo/ V1 +4<<9,= Wkh H{sruw Hfrqrp| 4;:304<47fkds1 8/ ss1 8�4;1 Hojdu/ Eurrn�hog/
YW1

Vfkqhlghu/ M1/ R1 Vfkzdu}hu/ dqg I1 ]hooihoghu +4<<4,= Zdkuÿqjhq ghu Zhow1
Yhuodj/ Vwxwwjduw1

Vrflhwh gh Vwdwlvwltxh Ghv Sd|v0Edv +Ydulrxv lvvxhv,= Dqqxdluh Vwdwlvwltxh ghv
Sd|v0Edv1 Lqvwlwxwh gh Vwdwlvwltxh1

Vxehufdvhdx{/ J1 +4<48,= D Frpprq Prqhwdu| Xqlw iru Dphulfd1 Lpsuhqwd Xqlyhu0
vlwduld/ Vdqwldjr gh Fkloh1

Xqjhu/ L1 +4<97,= Wkh Juhhqedfn Hud= D Vrfldo dqg Srolwlfdo Klvwru| ri Dphulfdq
Ilqdqfh/ 4;9804;:<1 Sulqfhwrq Xqlyhuvlw| Suhvv/ Sulqfhwrq/ QM1

Xqlwhg Vwdwhv Prqhwdu| Frpplvvlrq +4;:<,= Uhsruw ri wkh Vloyhu Frpplvvlrq/
yro1 LL1 Jryhuqphqw Sulqwlqj R!fh1

Xqlwhg Vwdwhv Wdulii Frpplvvlrq +4<55d,= Frorqldo Wdul� Srolflhv1 Jryhuqphqw
Sulqwlqj R!fh/ Zdvklqjwrq1

+4<55e,= Kdqgerrn ri Frpphufldo Wuhdwlhv1 Gljhvw ri Frpphufldo Wuhdwlhv/
Frqyhqwlrqv/ dqg Rwkhu Djuhhphqwv ri Frpphufldo Lqwhuhvw ehwzhhq doo Qdwlrqv1 Jry0
huqphqw Sulqwlqj R!fh/ Zdvklqjwrq1

+4<73,= Uhihuhqfh Pdqxdo ri Odwlq Dphulfdq Frpphufldo Wuhdwlhv1 Xqlwhg
Vwdwhv Wdul� Frpplvvlrq/ Zdvklqjwrq1

X1V1 Exuhdx ri Vwdwlvwlfv +4<3<,= Vwdwlvwlfdo Devwudfw ri Iruhljq Frxqwulhv1 Sduwv
L0LLL10 Vwdwlvwlfv ri Iruhljq Frpphufh1 Jryhuqphqw Sulqwlqj R!fh/ Zdvklqjwrq/ G1F1
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Xwjlw Dy Ghw Vwdwlvwlvnh Fhqwudoe|udd +Qruzd|, +4<44,= Vwdwlvwlvn Dduern iru
Nrjhulnhw Qrujh1 Wuhwlhqgh Ddujdqj 4<431 L Nrpplvvlrq Krv K1 Dvfkhkrxj ) Fr1/
Nulvwldqd/ Dqqxdluh Vwdwlvwltxh gh od Qruyhjh1 Wuhqwlhph Dqqhh10 4<431

Xwylqjhq Dy Nxqjo1 Vwdwlvwlvnd Fhqwudoe|udq +4<47,= Vwdwlvwlvn Duvern iru
Vyhuljh1 Iruvwd Dujdqjhq 4<471 Nxqjo1 Ernwu|fnhulhw1 S1D1 Qruvwhgw ) Vrqhu/ Vwrfn0
krop/ Dqqxdluh Vwdwlvwltxh gh od Vxhgh1 4huh Dqqhh1 4<471

Zloolv/ K1 S1 +4<34,= D Klvwru| ri wkh Odwlq Prqhwdu| Xqlrq= D Vwxg| ri Lqwhuqdwlrqdo
Prqhwdu| Dfwlrq1 Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr1

Z|sorv}/ F1 +4<<:,= �HPX= Zk| dqg Krz lw Pljkw Kdsshq/� Mrxuqdo ri Hfrqrplf
Shuvshfwlyhv/ 44+7,/ 6�551
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