
D Qhz Zruog Rughu= H{sodlqlqj wkh Hphujhqfh ri

wkh Fodvvlfdo Jrog Vwdqgdug

Fkulvwrskhu P1 Phlvvqhu�

Nlqj*v Froohjh/ Xqlyhuvlw| ri Fdpeulgjh

Dxjxvw 63/ 5334

Devwudfw

Lw lv uduho| uhfrjql}hg wkdw wkh fodvvlfdo jrog vwdqgdug rqo| judgxdoo| ehfdph

dq lqwhuqdwlrqdo prqhwdu| uhjlph/ dqg wr gdwh/ wkhuh kdv ehhq qr furvv0frxqwu|

hfrqrphwulf dqdo|vlv ri wkh lvvxh1 L xvh gxudwlrq dqdo|vlv wr vkrz wkdw qhwzrun h{0

whuqdolwlhv h{sodlq wkh sdwwhuq ri gl�xvlrq ri wkh jrog vwdqgdug1 Frxqwulhv dgrswhg

wkh jrog vwdqgdug vrrqhu zkhq wkh| kdg d odujh vkduh ri wudgh zlwk rwkhu jrog

frxqwulhv uhodwlyh wr JGS1 Dovr/ frxqwulhv zlwk vrxqg �qdqfldo v|vwhpv dqg wkh

lqvwlwxwlrqdo fdsdelolwlhv wr pdlqwdlq d frqyhuwleoh fxuuhqf| dgrswhg vrrqhu1 L �qg

qr hylghqfh wkdw h{fkdqjh udwh yrodwlolw| ru frqfhuqv derxw gh dwlrq pdwwhuhg iru

wkh wlplqj ri dgrswlrq1 Wkh sdshu lv uhohydqw wr uhvhdufk rq zk| frxqwulhv mrlq

fxuuhqf| xqlrqv wrgd|/ dqg krz prqhwdu| uhjlphv dqg wudqvdfwlrq frvwv d�hfw

wudgh1

Nh|zrugv= jrog vwdqgdug> qhwzrun h{whuqdolwlhv> �qdqfldo lqvwlwxwlrqv> fxu0

uhqf| xqlrq> lqfrqyhuwlelolw|> gxudwlrq> kd}dug> judylw|1

�L wkdqn Eduu| Hlfkhqjuhhq/ Eudg GhOrqj/ Fkulvwlqd Urphu dqg Dqg| Urvh iru khosixo frpphqwv1
Kìoëqh Uh|/ Gdylg Urphu dqg vhplqdu sduwlflsdqwv dw wkh Xqlyhuvlw| ri Fdoliruqld dw Ehunhoh| dqg
Uxwjhuv dovr surylghg xvhixo fulwlflvp1 L ehdu uhvsrqvlelolw| iru doo uhpdlqlqj huuruv1 L dovr dfnqrzo0
hgjh wkh L1E1H1U1 dw X1F1 Ehunhoh| iru ixqglqj wr froohfw d sduw ri wkh gdwd1 Wkh Mrkq O1 Vlpsvrq
Phpruldo ihoorzvkls iurp wkh Lqvwlwxwh ri Lqwhuqdwlrqdo Vwxglhv dw X1F1 Ehunhoh| kdv dovr surylghg
jhqhurxv �qdqfldo vxssruw1 Dgguhvv fruuhvsrqghqfh wr= Nlqj*v Froohjh/ Xqlyhuvlw| ri Fdpeulgjh Fdp0
eulgjh/ FE5 4VW Hqjodqg1 Hpdlo= phlvvqhuChfrq1ehunhoh|1hgx> Krphsdjh= kwws=22zzz1m0eudgirug0
ghorqj1qhw2phlvvqhu2zhofrph1kwpo
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4 Lqwurgxfwlrq

Lq wkh zdqlqj ghfdghv ri wkh qlqhwhhqwk fhqwxu|/ wkh zruog hfrqrp| fdph wr kdyh wkh

�uvw wuxo| joredo prqhwdu| v|vwhp1 Lq 4;:3/ wkh rqo| pdmru qdwlrqv xvlqj d jrog vwdqgdug

zhuh Juhdw Eulwdlq/ Dxvwudold/ Fdqdgd dqg Sruwxjdo1 Krzhyhu/ e| 4<43/ prvw qdwlrqv

kdg frph wr dgrsw wkh jrog vwdqgdug1

Wklv sdshu lqyhvwljdwhv wkh qhduo| xqlyhuvdo dgrswlrq ri wkh jrog vwdqgdug sulru wr

4<461 Lq sduwlfxodu L dvn zk| vrph frxqwulhv dgrswhg wkh jrog vwdqgdug hduolhu wkdq

rwkhuv1 Wkh gl�xvlrq ri wkh fodvvlfdo jrog vwdqgdug/ zkloh hyhqwxdoo| qhduo| xqlyhuvdo/

zdv judgxdo1 Iru wklv uhdvrq/ wkh |hduv ehwzhhq 4;:3 dqg 4<46 surylgh hylghqfh rq wkh

furvv0vhfwlrqdo dqg wlph vhulhv ghwhuplqdqwv ri zk| frxqwulhv suhihu rqh prqhwdu| uhjlph

wr dqrwkhu ru zk| frxqwulhv iruhjr prqhwdu| dxwrqrp| iru d v|vwhp ri xqlirup fxuuhqf|

dqg �{hg h{fkdqjh udwhv1

E| mrlqlqj wkh jrog vwdqgdug/ frxqwulhv sohgjhg wr wudgh d �{hg txdqwlw| ri jrog iru

d fhuwdlq dprxqw ri grphvwlf fxuuhqf| xqlwv1 Frqvhtxhqwo|/ wkh fodvvlfdo jrog vwdqgdug

xqohdvkhg d joredo uhjlph ri �{hg h{fkdqjh udwhv dqg prqhwdu| xqliruplw|1 Wklv v|vwhp

uhgxfhg wkh wudqvdfwlrq frvwv ri wudgh ehwzhhq doo jrog vwdqgdug frxqwulhv1 Khqfh/ wkh

ulvh ri wklv v|vwhp pd| kdyh vxevwdqwldoo| d�hfwhg joredo lqwhjudwlrq lq wkh qlqhwhhqwk

fhqwxu|14

Urvh +5333, �qgv wkdw zkhq wzr frxqwulhv mrlqhg d fxuuhqf| xqlrq ehwzhhq 4<:3

dqg 4<<3 wkh| frxog h{shfw wr lqfuhdvh wkhlu wudgh e| derxw 633 shufhqw1 Wkh h�hfw

frphv sxuho| iurp kdylqj d prqhwdu| xqlrq dqg qrw iurp wkh rplvvlrq ri idfwruv vxfk dv

h{fkdqjh udwh yrodwlolw|/ srolwlfdo ru jhrjudsklf idfwruv ru xqrevhuyhg yduldeohv wkdw pljkw

gulyh erwk wudgh dqg prqhwdu| frruglqdwlrq1 Vlploduo|/ Oösh}0Föugryd dqg Phlvvqhu

+5333, �qg wkdw/ ehwzhhq 4;:3 dqg 4<43/ wkh jrog vwdqgdug vhhpv wr kdyh lqfuhdvhg wudgh

ehwzhhq wzr frxqwulhv e| qhduo| 93 shufhqw15 Lq rwkhu zrugv/ frruglqdwlrq lq prqhwdu|

4Revwihog dqg Urjr� +5333, vkrz krz vpdoo frvwv wr wudgh fdq vljql�fdqwo| d�hfw wkh krph0eldv lq
wudgh1

5Oösh}0Föugryd dqg Phlvvqhu +5333, dovr �qg wkdw mrlqlqj d prqhwdu| xqlrq lq wkh odwh qlqhwhhqwk
fhqwxu| lqfuhdvhg wudgh e| qhduo| 533 shufhqw1 Iodqguhdx dqg Pdxuho +5333, xvh d judylw| prgho gxulqj
wkh odwh 4;33v iru Hxursh1 Wkh| �qg wkdw prqhwdu| xqlrqv lqfuhdvh lqwhjudwlrq1
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uhjlphv pd| kdyh d vxusulvlqjo| odujh lpsdfw rq hfrqrplf rxwfrphv1 Pruhryhu/ wkh

wudgh0r�v qdwlrqv idfhg zkhq mrlqlqj wkh qlqhwhhqwk fhqwxu| jrog vwdqgdug sdudooho wkrvh

zklfk frxqwulhv idfh wrgd| zkhq ghflglqj wr mrlq d fxuuhqf| xqlrq1

Wr h{sodlq zk| vrph frxqwulhv dgrswhg wkh jrog vwdqgdug hduolhu wkdq rwkhuv/ L ghyhors

d prgho ri prqhwdu| uhjlph fkrlfh1 Wkh prgho jhqhudwhv whvwdeoh suhglfwlrqv zklfk L

h{dplqh xvlqj gxudwlrq dqdo|vlv1 Wkurxjkrxw wkh sdshu/ L pdnh uhihuhqfh wr wkh klvwrulfdo

uhfrug dqg wkh vwdwhphqwv ri srolf| pdnhuv dqg hfrqrplvwv ri wkh qlqhwhhqwk fhqwxu|16

L �qg vxevwdqwldo hylghqfh wkdw qhwzrun h{whuqdolwlhv pdwwhu iru h{sodlqlqj wkh wlplqj

ri wkh dgrswlrq ri wkh jrog vwdqgdug1 Dv L glvfxvv ehorz/ mrlqlqj wkh jrog vwdqgdug

ghfuhdvhg wkh frvw ri wudgh zlwk rwkhu jrog vwdqgdug frxqwulhv1 Frqvhtxhqwo|/ frxqwulhv

dgrswhg jrog vrrqhu wkh pruh wkh| wudghg zlwk rwkhu jrog vwdqgdug frxqwulhv1 Frqyhuvho|/

iru elphwdoolf ru vloyhu frxqwulhv/ khdy| wudgh olqnv zlwk rwkhuv lq wkh elphwdoolf ru vloyhu

eorfv/ uhvshfwlyho|/ ohg wr d odwhu dgrswlrq ri wkh jrog vwdqgdug1

Vrph hylghqfh dovr vkrzv wkdw qdwlrqv qhhghg lqvwlwxwlrqdo fdsdelolw| wr mrlq wkh

jrog foxe txlfno|1 Orrvho| uhjxodwhg edqnlqj v|vwhpv ru uhodwlyho| edfnzdug �qdqfldo

v|vwhpv ghod|hg dgrswlrq ri wkh jrog vwdqgdug1 Dgglwlrqdoo|/ wkh ohyho ri rxwsxw shu

fdslwd dffhohudwhg wkh pryh wr wkh jrog vwdqgdug1 Rq wkh rwkhu kdqg/ kljkhu gh�flw wr

JGS udwlrv duh dvvrfldwhg zlwk hduolhu dgrswlrqv ri wkh jrog vwdqgdug1

L dovr �qg wkdw pdq| rwkhu idfwruv fdqqrw h{sodlq wkh wlplqj ri wkh pryh wr jrog

frqyhuwlelolw|1 Hfrqrphwulf uhvxowv vkrz wkh jrog vwdqgdug zdv qrw d ghihqvh djdlqvw

h{fkdqjh udwh yrodwlolw| qru glg wkh fuhglwru fodvv irlvw wkh jrog vwdqgdug xsrq djulfxowxudo

ghewruv1 Dovr/ wkh ghvluh wr ghfuhdvh wkh frvw ri fdslwdo lq rzv fdqqrw h{sodlq wkh wlplqj

ri wkh lpsohphqwdwlrq ri wkh jrog vwdqgdug1 Doo ri wkhvh lvvxhv pd| kdyh hqwhuhg wkh

srolwlfdo ghedwhv ri wkh wlph ru pljkw kdyh pdwwhuhg lq lqglylgxdo fdvhv/ exw wkh furvv0

frxqwu| dqdo|vlv vxjjhvwv wkh| sod|hg qr xqlyhuvdo uroh lq wkh ghflvlrq wr mrlq wkh fodvvlfdo

jrog vwdqgdug1

6Wkrxjk wklv lv wkh �uvw hfrqrphwulf vwxg| ri wkh lvvxh wr p| nqrzohgjh/ pdq| ri wkh k|srwkhvhv
L whvw kdyh douhdg| ehhq sxw iruzdug lq wkh prghuq olwhudwxuh +vhh iru h{dpsoh Jdoodurwwl +4<<8, dqg
Hlfkhqjuhhq dqg Iodqguhdx +4<<;,,1 Lq sduw/ wklv sdshu lv d whvw ri wkhvh qduudwlyh0edvhg k|srwkhvhv1
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L ehjlq p| vwxg| e| eulh | rxwolqlqj wkh klvwru| ri wkh lqwhuqdwlrqdo prqhwdu| v|vwhp

iurp wkh 4;93v xs wr 4<461 Lq Vhfwlrq 6/ L vnhwfk d iudphzrun wkdw dqdo|}hv wkh wudgh0r�v

qdwlrqv idfhg zkhq fkrrvlqj zkhwkhu ru qrw wr dgrsw wkh jrog vwdqgdug1 Wkh orjlf ri

wkdw iudphzrun lv irupdoo| dqdo|}hg lq Dsshqgl{ D1 Lq wkh iroorzlqj vhfwlrq/ L suhvhqw d

qxpehu ri rwkhu k|srwkhvhv L zlvk wr whvw1 Lq wkh �qdo vhfwlrq/ L ghvfuleh p| hfrqrphwulf

dssurdfk dqg suhvhqw wkh uhvxowv1 L iroorz xs zlwk d vhqvlwlylw| dqdo|vlv ri p| frqfoxvlrqv1

Zkhq qhfhvvdu|/ L pdnh uhihuhqfh wr wkh klvwrulfdo uhfrug1

5 DEulhi Klvwru| ri wkh Lqwhuqdwlrqdo Prqhwdu| V|v0

whp/ 4;83 wr 4<46

Sulru wr 4;:3/ ihz frxqwulhv kdg fxuuhqflhv zklfk zhuh frqyhuwleoh h{foxvlyho| lqwr jrog1

Wkh qrwdeoh h{fhswlrq zdv Juhdw Eulwdlq zklfk fkrvh d jrog vwdqgdug lq 4;4917 Odwhu lq

wkh 4;83v/ Dxvwudold dqg Fdqdgd mrlqhg wkhlu prwkhu frxqwu| lq dgrswlqj d jrog vwdqgdug1

Sruwxjdo/ dgrswlqj wkh jrog vwdqgdug lq 4;87/ zdv wkh rqo| rwkhu Hxurshdq frxqwu| wr

jr rq jrog ehiruh 4;:318

Gxulqj wkh 4;83v dqg 4;93v/ pdq| elphwdoolf vwdwhv ehfdph gh idfwr jrog vwdqgdug

frxqwulhv1 Jrog glvfryhulhv vkliwhg wkh pdunhw udwlr ri jrog dqg vloyhu/ vhwwlqj Juhvkdp*v

odz lqwr prwlrq +Uxvvhoo +4;<;,,19 Exw xqwlo 4;:4/ zkhq Jhupdq| hpedunhg rq qdwlrqdo

prqhwdu| uhirup dqg fkdqjhg lwv vwdqgdug iurp vloyhu wr jrog/ ihz frxqwulhv h{solflwo|

pdgh wkhlu fxuuhqflhv frqyhuwleoh rqo| lqwr jrog1

D vhd fkdqjh lq qdwlrqdo prqhwdu| vwudwhjlhv zdv hylghqw dw wkh Lqwhuqdwlrqdo Prq0

hwdu| Frqihuhqfh ri 4;9:1 Ghohjdwhv/ uhsuhvhqwlqj 53 qdwlrqv iurp Hxursh dorqj zlwk

wkh Xqlwhg Vwdwhv/ glvfxvvhg wkh zruogzlgh dgrswlrq ri d prqrphwdoolf +l1h1/ hlwkhu jrog

ru vloyhu, joredoo| xqlirup v|vwhp ri frlqdjh1 Dw wkh frqfoxvlrq ri wkh frqihuhqfh/ prvw

7Hlfkhqjuhhq +4<<9, flwhv Vlu Lvddf Qhzwrq*v ryhuydoxdwlrq ri jrog lq 4:4: dv wkh klvwrulfdo dfflghqw
wkdw ohg wr Hqjodqg*v suhihuhqfh iru d jrog vwdqgdug1 D ghwdlohg klvwru| fdq eh irxqg lq Vh|g +4;9;,1

8Wklv qdwlrq kdg h{whqvlyh frpphufh zlwk Hqjodqg dqg d srzhuixo ghewru fodvv wkdw suhihuuhg dq
lq dwlrqdu| vwdqgdug�dv jrog zdv ghhphg wr eh lq wkh 4;83v +Uhlv +4<<;,,1

9Uxvvhoo +4;<;, fodlpv wkdw wklv zdv wkh fdvh lq jhqhudo1 Iodqguhdx +4<<9,/ krzhyhu/ dujxhv wkdw
elphwdoolvp lq Iudqfh frqwlqxhg wr ixqfwlrq qrupdoo| wkurxjkrxw wkh shulrg1
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ghohjdwhv vxssruwhg d zruogzlgh prqhwdu| xqlrq edvhg rq jrog1:

Wkh frqihuhqfh uhfrug vkrzv wkdw Vfdqglqdyldq frxqwulhv zhuh vwurqj dgyrfdwhv ri

jrog dv zhuh wkh ghohjdwhv iurp wkh Jhupdq vwdwhv1 Dw wkh rwkhu hqg ri wkh vshfwuxp/

Uxvvld dqg Kroodqg�d qdwlrq zlwk d ydvw vloyhu0xvlqj hpsluh lq vrxwkhdvw Dvld�vwurqjo|

rssrvhg d prqrphwdoolf jrog vwdqgdug1 Qhyhuwkhohvv/ Kroodqg frqfhghg lw zrxog dgplw

d jrog vwdqgdug li lwv wudglqj sduwqhuv lq Hxursh pryhg wr jrog1 Wkxv/ pdq| frxqwulhv

kdg douhdg| frqwhpsodwhg wkh vkliw wr jrog sulru wr 4;:41 Ryhu wkh frxuvh ri wkh qh{w

wzr ghfdghv/ qdwlrqv sxw dfwlrq wr zrugv1

Wdeoh 4 olvwv wkh gdwhv ri dgrswlrq ri jrog frqyhuwlelolw| iru d qxpehu ri frxqwulhv1;

Lq 4;:5 Jhupdq| dedqgrqhg vloyhu iru jrog vhwwlqj r� d grplqr h�hfw1 Qruzd|/ Vzhghq

dqg Ghqpdun iroorzhg vxlw dqg dgrswhg wkh jrog vwdqgdug lq 4;:61 Lq wkh phdqwlph/

elphwdoolf Iudqfh vxvshqghg vloyhu frlqdjh lq odwh 4;:61 Iodqguhdx +4<<9, dujxhv wkdw

srolf|0pdnhuv dfwhg ghihqvlyho| krslqj wr vwrs wkh lqydvlrq ri Jhupdq vloyhu dqg kdow

wkh  ljkw ri jrog1 Lq 4;:;/ Iudqfh/ dorqj zlwk Ehojlxp dqg Vzlw}huodqg fkrvh jrog

frqyhuwlelolw| dqg dedqgrqhg elphwdoolvp1< Wkh Xqlwhg Vwdwhv uhjdlqhg iuhh frqyhuwlelolw|

ri wkh groodu lqwr jrog lq 4;:<143

Qdwlrqv lq wkh ohvv0ghyhorshg shulskhu|/ zlwk d surshqvlw| wr ryhu0lvvxh sdshu fxu0

uhqf|/ uhodwlyho| edfnzdug �qdqfldo v|vwhpv dqg ohvv frqqhfwlrq wr lqwhuqdwlrqdo frp0

phufh/ zdlwhg wr dgrsw144 Lq wkh odwh 4;<3v dqg hduo| 4<33v/ wkh jrog vwdqgdug gl�xvhg

:Vhh Uxvvhoo +4;<;, iru dq dxwkrulwdwlyh vwxg| ri wkh frqihuhqfh1 Vhh Uhwl +4<<;, iru d prghuq dqdo|vlv
ri wkhvh hyhqwv1

;Lq wkh olwhudwxuh/ wkhuh duh glvfuhsdqflhv uhjduglqj wkh h{dfw gdwhv ri dgrswlrq ri wkh jrog vwdqgdug1
Vrph qrwdeoh fdvhv lqfoxgh Dxvwuld0Kxqjdu|/ Dujhqwlqd/ dqg Qruzd|1 L kdyh wulhg wr xvh wkh gdwhv
wkdw fruuhvsrqg prvw forvho| wr zkdw frxqwu| h{shuwv kdyh vdlg lv wkh gdwh ri dgrswlrq1 Lq dq| fdvh/
glvfuhsdqflhv lq gdwlqj dowhu qrqh ri wkh frqfoxvlrqv ri wklv sdshu1

<Iodqguhdx +4<<9, flwhv d Iuhqfk vxuyh| iurp wkh 4;93v zklfk whoolqjo| uhyhdov wkh ruljlq ri qdwlrqdo
suhihuhqfhv ryhu prqhwdu| uhjlphv1 Phufkdqwv hqjdjhg lq wudgh zlwk Hqjodqg soxpshg iru d jrog
vwdqgdug1 Wkh hdvw dqg vrxwk ri Iudqfh dssduhqwo| suhihuuhg d vloyhu uhjlph ehfdxvh ri wkh juhdwhu
dprxqw ri wudgh zlwk vloyhu frxqwulhv olnh Jhupdq|/ Dxvwuld0Kxqjdu|/ Uxvvld dqg Dvld1

43Wkh Xqlwhg Vwdwhv/ e| ohjdoo| ghprqhwl}lqj vloyhu/ lq wkh lqidprxv �fulph ri 4;:6/� kdg douhdg|
h{suhvvhg lwv lqwhqwlrqv wr pryh wr jrog1 Wkh frxqwu| kdg wr zdlw wr fohdu wkh kdqjryhu iurp wkh
Juhhqedfn shulrg ri wkh 4;93v1

44Ohvv ghyhorshg qdwlrqv/ forvh wr wkh h{sdqglqj jrog eorf lq Hxursh/ olnh Lwdo|/ Vsdlq dqg Juhhfh
zreeohg rq wkh hgjh ri dgrswlqj jrog1 Lwdo| khvlwdwhg exw pdgh wkh ohds lq 4;;71 Vsdlq qhyhu dgrswhg/
exw Pduwðq0Dfhqd +5333, dujxhv wkdw lw frxog kdyh hdvlo| pdgh wkh wudqvlwlrq lq wkh 4;;3v1 Juhhfh
dovr wulhg dgrswlqj wkh jrog vwdqgdug lq 4;;8 rqo| wr eh sxvkhg r� lq wkh vdph |hdu gxh wr d �qdqfldo
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Wdeoh 4= \hdu lq zklfk Frxqwulhv Dgrswhg wkh Jrog Vwdqgdug

Country Year of adoption Country (cont.) Year of adoption 
of gold convertibility of gold convertibility (cont.)

Australia 1852 India 1899
Canada 1853 Costa Rica 1900
Portugal 1854 Ecuador 1900
Argentina 1863, 1883, 1903 Philippines 1903
Uruguay 1863 Straits Settlements 1903
Colombia 1871 Siam 1903
Germany 1872 Mexico 1905
Sweden 1873 Brazil 1906
Denmark 1873 Bolivia 1908
Norway 1873 Greece 1910
Netherlands 1875 Nicaragua 1912
Finland 1877 Austria-Hungary  ---
Belgium 1878 Santo Domingo  ---
France 1878 Haiti   ---
Switzerland 1878 Bulgaria    ---
United States 1879 China ---
Turkey 1880 Guatemala   ---
Italy 1884 Honduras   ---
Egypt 1885 Indonesia   ---
Chile 1887 & 1895 Paraguay   ---
Romania 1890 Persia   ---
Salvador 1892 Peru   ---
Japan 1897 Spain   ---
Russia 1897 Venezuela   ---

Note: This table uses the date of adoption of the free convertibility of a currency exclusively 
into gold. The entry "---" means that  the country did not adopt gold convertibility before 1913. 
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wr wkh vrxwkhuq frqh ri Odwlq Dphulfd dqg prvw ri Dvld1 Xowlpdwho|/ rq wkh hyh ri Zruog

Zdu L/ pxfk ri wkh zruog kdg pdqdjhg wr dgrsw wkh jrog vwdqgdug1

6 Ehqh�wv dqg Frvwv

Lq wklv vhfwlrq/ L dujxh wkdw wkh wudgh0r�v d qdwlrq idfhg zkhq mrlqlqj wkh jrog vwdqgdug

yhu| pxfk uhvhpeohg wkrvh lqyroyhg lq ghflglqj zkhwkhu wr mrlq d fxuuhqf| xqlrq145 Lq

Dsshqgl{ D/ L ghyhors d irupdo prgho ri wudgh dqg vwudwhjlf lqwhudfwlrq wkdw yhul�hv

wkh orjlf ri wklv vhfwlrq1 Wkh pdlq dujxphqw lv wkdw qdwlrqv fkrvh wkh jrog vwdqgdug

wr hfrqrpl}h rq wkh frvwv ri wudgh1 Wkh odujhu wkh jrog eorf zdv wkh juhdwhu wkh frvw

vdylqjv> prqhwdu| uhjlphv h{klelw qhwzrun h{whuqdolwlhv ru vwudwhjlf frpsohphqwdulwlhv1

614 Ghfuhdvlqj Wudqvdfwlrq Frvwv

Dv lq d fxuuhqf| xqlrq/ vkdulqj d frpprglw| prqh| uhjlph dsshduv wr kdyh orzhuhg

wkh frvw ri wudgh1 Li wklv lv wkh fdvh/ vxfk krprjhql}dwlrq vkrxog kdyh irphqwhg wudgh146

Oösh}0Föugryd dqg Phlvvqhu +5333, xvh d judylw| prgho wr h{dplqh wklv lvvxh147 Rxu

edvholqh uhvxowv vkrz wkdw wudgh lqfuhdvhg e| 93 shufhqw zkhq erwk frxqwulhv mrlqhg wkh

jrog vwdqgdug148

Frqwhpsrudu| revhuyhuv dovr wkrxjkw prqhwdu| kduprql}dwlrq orzhuhg wkh frvw ri

wudgh1 Lpsruwhuv iurp wkh X1V1/ whvwli|lqj wr wkh Vloyhu Frpplvvlrq ri 4;:9/ ghfoduhg

fulvlv�d fulvlv hpeohpdwlf ri lwv zhdn �qdqfldo srvlwlrq1 Hyhqwxdoo| Juhhfh dgrswhg jrog lq 4<43 diwhu
d vhulhv ri uhirupv wkdw ehjdq lq 4;<: +vhh Od}duhwrx +4<<8,,1 Dxvwuld0Kxqjdu| qhyhu dgrswhg jrog
frqyhuwlelolw| pdlqo| ehfdxvh ri wkh lqdelolw| wr vxvwdlq �vfdo glvflsolqh +vhh Iodqguhdx/ Oh0Fdfkhx{/ dqg
]xphu +4<<;,,1

45Dohvlqd dqg Eduur +5333, suhvhqw d wkhruhwlfdo prgho zkhuh d qdwlrq*v ehqh�w wr mrlqlqj d prqhwdu|
xqlrq ghshqgv rq wkh ohyho ri wudgh zlwk frxqwulhv douhdg| xvlqj wkh fxuuhqf| xs iru dgrswlrq/ wkh delolw|
wr frpplw wr sulfh vwdelolw| dqg wkh fr0pryhphqwv ri uhodwlyh sulfhv dqg vkrfnv wr rxwsxw1

46Revwihog dqg Urjr� +5333, vkrz/ lq d irupdo vhwxs/ krz vxfk frvwv fdq kdyh qrq0olqhdu h�hfwv rq
wkh krph eldv lq wudgh1 Wkh h�hfwv ri hyhq vpdoo frvwv wr wudgh fdq kdyh hqruprxv h�hfwv rq wkh ghjuhh
ri lqwhjudwlrq1

47D judylw| prgho ri wudgh dvvhuwv wkdw elodwhudo wudgh lv d ixqfwlrq ri wkh glvwdqfh dqg vl}h ri wudglqj
sduwqhuv1 Zh xvh d orj0olqhdu/ ROV dssurdfk wr hvwlpdwh wkh h�hfwv ri ydulrxv h{sodqwru| yduldeohv rq
elodwhudo wudgh1

48Uhvxowv duh urexvw wr vshfl�fdwlrq dqg gdwd sureohpv dqg wkh srwhqwldo hqgrjhqhlw| ri wkh jrog
vwdqgdug gxpp|1
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wkhlu vxssruw iru wkh jrog vwdqgdug1 D1D1 Orz/ dq Dphulfdq lpsruwhu ri Fklqhvh phu0

fkdqglvh/ dgyrfdwhg wkh jrog vwdqgdug ehfdxvh klv sxufkdvhv zhuh pdgh wkurxjk Orqgrq

lq wkh jrog0edfnhg srxqg vwhuolqj1 Iru phufkdqwv olnh D1D1 Orz/ vkdulqj d frpprq

phwdoolf vwdqgdug zlwk Orqgrq vdyhg eurnhu*v frpplvvlrqv +Ph|hu +4;:;, dqg Xqlwhg

Vwdwhv Prqhwdu| Frpplvvlrq +4;:<,,1 Dovr/ M1V1 Prruh/ d X1V1 Wuhdvxu| r!fldo whvwl�hg

dv iroorzv=

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

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+Xqlwhg Vwdwhv Prqhwdu| Frpplvvlrq +4;:<,,

Lw lv dovr lpsruwdqw wr uhphpehu wkdw iru vloyhu qdwlrqv dqg elphwdoolf qdwlrqv/ wkh

vwdwxv txr pljkw kdyh frqihuuhg qhwzrun h{whuqdolwlhv dv zhoo1 Rqh h{dpsoh ri wklv frphv

iurp Vfdqglqdyld1 Ghqpdun/ Vzhghq dqg Qruzd|/ doo vloyhu frxqwulhv sulru wr 4;:6/ phw

dw wkh Qruglf hfrqrplf phhwlqjv lq 4;:5 wr pdnh d mrlqw ghflvlrq derxw prqhwdu| uhjlph

fkrlfh +Khqulnvhq dqg Nrhujdug +4<<8,,1 E| pdnlqj d pxowlodwhudo ghflvlrq zlwk sulqflsdo

wudglqj sduwqhuv/ qr frxqwu| kdg wr iruhjr wkh ehqh�wv iurp ehlqj rq vloyhu lq d xqlodwhudo

ghyldwlrq wr jrog1

615 Lqvwlwxwlrqdo Fdsdelolw|

Krzhyhu/ wkh ghflvlrq gl�huhg iurp wkh fkrlfh wr mrlq d prqhwdu| xqlrq1 Lq d fxuuhqf|

xqlrq/ frqwuro ri wkh prqh| vxsso| lv ghohjdwhg wr dq dqfkru qdwlrq1 Xqghu wkh jrog

vwdqgdug/ qr phfkdqlvp h{lvwhg wr wlh wkh kdqgv ri qrwh lvvxlqj lqvwlwxwlrqv dqg vshqg0

wkuliw jryhuqphqwv1 E| mrlqlqj wkh jrog vwdqgdug/ frxqwulhv kdg wr xqlodwhudoo| sohgjh

;



frqyhuwlelolw| ri grphvwlf oldelolwlhv lqwr vshflh dw d �{hg sulfh1 Vshfxodwlyh fdslwdo zdv

vxuh wr sxw d frxqwu| wr wkh whvw vrrqhu udwkhu wkdq odwhu149 Lq wklv uhvshfw/ dgrswlqj wkh

jrog vwdqgdug dsshduv pruh frpsdudeoh wr wkh lpsohphqwdwlrq ri d fxuuhqf| erdug ru d

shjjhg h{fkdqjh udwh1

Sdshu frxqwulhv frxog qrw vzlwfk wr jrog frqyhuwlelolw| zlwkrxw exolglqj lqvwlwxwlrqdo

fdsdelolw|/ d srolwlfdoo| gl!fxow uhirup wr holplqdwh �vfdo gh�flhqflhv ru d surwudfwhg

ghedwh rq wkh phwkrg ri wudqvlwlrq wr frqyhuwlelolw|14: E| lqvwlwxwlrqdo fdsdelolw|/ L

phdq wkh h{lvwhqfh ri d ohjdo iudphzrun wkdw olplwhg ryhu0h{whqvlrq lq wkh edqnlqj vhfwru

dqg2ru srolwlfdo phfkdqlvpv wkdw suhyhqwhg wkh prqhwl}dwlrq ri ghew ru wkh hqwuhqfkphqw

ri vshqgwkuliw lqwhuhvw jurxsv1 Exw riwhq/ vlpso| uh0hvwdeolvklqj frqyhuwlelolw| suryhg wr

d eh d srolwlfdo txdjpluh1

Wkh Dphulfdq h{shulhqfh srlqwv rxw krz gl!fxow lw zdv iru sdshu frxqwulhv wr qhjrwl0

dwh wkh suhflvh phwkrg e| zklfk uhvxpswlrq ri frqyhuwlelolw| zrxog eh �qdqfhg dqg fdu0

ulhg rxw +Xqjhu +4<97, dqg X1V1 Frpplvvlrq rq Lqwhuqdwlrqdo H{fkdqjh +4<37,,1 D odujh

sruwlrq ri wkh X1V1 Vloyhu Frpplvvlrq*v khdulqjv zhuh ghyrwhg wr johdqlqj rslqlrqv rq

wkh ehvw phwkrg ri �qdqflqj wkh uhwluhphqw ri rxwvwdqglqj X1V1 jryhuqphqw oldelolwlhv�

�Juhhqedfnv1� Srowlfdo ghedwhv wkurxjkrxw wkh srvwehooxp shulrg zhuh vkduso| glylghg

ryhu wkh fxuuhqf| lvvxh1 Dovr/ Uxvvld dqg Dujhqwlqd xqghuzhqw d vhyhuh dqg surorqjhg

ghsuhvvlrq lq wkh 4;<3v lq dwwhpswv wr uhvwruh frqyhuwlelolw|1

Pdq| �qdqfldoo| xqghyhorshg dqg �vfdoo| lpsuxghqw frxqwulhv olnh wkh Sklolsslqhv/

Ph{lfr/ dqg Eud}lo zdlwhg xqwlo wkh �uvw ghfdgh ri wkh wzhqwlhwk fhqwxu| wr dgrsw

49Nh|qhv +flwhg lq Hlfkhqjuhhq dqg Iodqguhdx0+hgv1, +4<<:,, zdv wkh �uvw wr srlqw rxw wkdw wkh jrog
vwdqgdug zrunhg olnh d wdujhw }rqh> lq wkh vkruw0uxq/ qdwlrqv kdg vrph prqhwdu| dxwrqrp| dqg glg qrw
kdyh wr sod| e| wkh uxohv ri wkh jdph1 Zkdw pdwwhuhg zdv wkh xowlpdwh frpplwphqw wr frqyhuwlelolw|1
Qdwlrqv zhuh sxw wr wkh whvw riwhq hqrxjk dv hdfk ghfdgh iurp wkh 4;:3v wr 4<46 zlwqhvvhg dw ohdvw rqh
joredo �qdqfldo fulvlv +Erugr dqg Hlfkhqjuhhq +4<<<,,1

4:Wklv qrwlrq grhv qrw dujxh wkdw wkh vrfldo ehqh�wv wr dgrswlqj jrog zrxog qrw eh yhu| odujh li d
qdwlrq frxog ghohjdwh wkh uhvsrqvlelolw| iru wkh prqh| vxsso| wr dqrwkhu pruh vwdeoh qdwlrq1 Lq idfw/ li
wkh| frxog gr vr/ wkh pdujlqdo ehqh�w wr olqnlqj wr vxfk d v|vwhp pljkw eh odujhu wkdq iru frqyhuwleoh
frxqwulhv1 Exw/ vlqfh wkh jrog vwdqgdug gl�huhg iurp d fxuuhqf| xqlrq lq wkdw hqwu|/ h{lw dqg/ wr wkh
h{whqw qdwlrqv kdg �gxfldu| lvvxhv/ frqwuro ri wkh prqh| vxsso| zdv frqwuroohg grphvwlfdoo|/ vxfk qdwlrqv
frxog qrw hdvlo| fdslwdol}h rq wkrvh ehqh�wv1 Dovr/ d odujh olwhudwxuh lq pdfur0srolwlfdo hfrqrp| glvfxvvhv
wkh gl!fxow| frqwuroolqj vwuxfwxudo gh�flwv rqfh wkh| kdyh wdnhq urrw1
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jrog1 Vfdqglqdyld/ Iudqfh dqg Jhupdq|/ zlwk zhoo0ghyhorshg �qdqfldo v|vwhpv/ dgrswhg

txlfno|1 Wkh Xqlwhg Vwdwhv/ Lwdo| dqg Dujhqwlqd/ doo dgrswlqj frqyhuwlelolw| ehwzhhq

4;:< dqg 4;;8/ vdw lq wkh plggoh ri wkhvh udqnv zlwk wkhlu iudjphqwhg/ orrvho| uhjxodwhg

edqnlqj v|vwhpv14;

Shulskhudo frxqwulhv olnh Dxvwuld0Kxqjdu|/ Juhhfh/ Uxvvld dqg Vsdlq kdg �vfdo sure0

ohpv wr uhvroyh ehiruh wkh| frxog jr wr jrog14< Shuvlvwhqw jryhuqphqw gh�flwv pd| kdyh

pdgh vxvwdlqhg jrog frqyhuwlelolw| pruh gl!fxow1 Ilvfdo lpsuxghqfh dsshduv wr kdyh

frqwulexwhg wr ghod|hg dgrswlrqv lq wkhvh frxqwulhv1

Lq frqfoxvlrq/ vkdulqj d frpprglw| uhjlph orzhuhg wkh wudqvdfwlrq frvwv ri wudgh1 Wkh

vl}h ri wkh frvw vdylqjv zhuh gluhfwo| uhodwhg wr wkh dprxqw ri wudgh zlwk jrog vwdqgdug

frxqwulhv1 Dv pruh frxqwulhv mrlqhg wkh jrog vwdqgdug/ lqwhjudwlrq zlwk wkh jrog vwdqgdug

lqfuhdvhg1 Khqfh/ wkh ehqh�w wr dgrswlqj wkh jrog vwdqgdug zdv odujhu wkh juhdwhu wkh

qxpehu ri frxqwulhv dgkhulqj wr jrog1 Lq vkruw/ wkhuh zdv d qhwzrun h{whuqdolw| dvvrfldwhg

zlwk wkh jrog vwdqgdug1

Ghvslwh wklv ehqh�w/ qdwlrqv kdg wr dfklhyh wkh lqvwlwxwlrqdo fdsdelolw| wr pdlqwdlq

frqyhuwlelolw|1 Frxqwulhv zlwk zhdn �qdqfldo v|vwhpv zrxog kdyh h�hfw lqvwlwxwlrqdo lq0

qrydwlrq ru dw ohdvw zdlw iru d vhwwohg lqwhuqdwlrqdo �qdqfldo hqylurqphqw vr wkdw wkh|

frxog mrlq wkh jrog vwdqgdug153

Wkh qh{w vhfwlrq h{soruhv wkh lpsolfdwlrqv ri wkhvh k|srwkhvhv1 L surylgh d zd| wr

whvw wklv prqhwdu| krprjhql}dwlrq k|srwkhvlv zlwk wkh klvwrulfdo gdwd1 L dovr h{dplqh

4;Ri frxuvh wkh Xqlwhg Vwdwhv zdv pdnlqj udslg dgydqfhv diwhu wkh Flylo Zdu exw dovr vx�huhg wkh
ohjdf| ri wkh Juhhqedfn hud1 Dujhqwlqd/ dq lpsruwdqw uhflslhqw ri Eulwlvk fdslwdo/ kdg d uhodwlyho| zhoo
ghyhorshg edqnlqj v|vwhp dv ri wkh plg04;;3v1 Wkdw v|vwhp lpsorghg fxoplqdwlqj lq wkh Edulqjv Fulvlv
ri 4;<3 +vhh Fxffruhvh +4<:5, dqg Frqdqw +4<5:,,1 Lwdo| kdg d frqvruwlxp ri odujh uhjlrqdo edqnv
wkdw/ xqwlo wkh hduo| 4;<3v zkhq d vhulhv ri fulvhv klw/ surylghg d uhodwlyho| vrxqg �qdqfldo irxqgdwlrq
+Iudwldqql dqg Vslqhool +4<<:,,1

4<Pdq| ri wkh frvwv dqg gl!fxowlhv wkdw wkh pryh wr jrog lpsolhg iru sdshu uhjlphv kdyh ehhq h{whq0
vlyho| glvfxvvhg lq wkh qdwlrqdo klvwrulhv1 Iru wkh frxqwulhv lq p| hfrqrphwulf vdpsoh/ vhh Iodqguhdx/
Oh0Fdfkhx{/ dqg ]xphu +4<<;, rq Dxvwuld0Kxqjdu|/ Od}duhwrx +4<<8, rq Juhhfh/ Jdufðd0Ljohvldv Vrwr
+4<<;, dqg Pduwðq0Dfhqd +5333, rq Vsdlq/ Iulwvfk dqg Iudqfr +5333,/ ss1 487048:/ rq Eud}lo dqg Edundl
+4<:6, rq Uxvvld1

53Hyhq li vxfk d frxqwu| pdqdjhg wr jdwkhu wkh uhvrxufhv wr mrlq wkh jrog vwdqgdug lw zdv olnho| wr
vrrq h{lw iurp wkh jrog vwdqgdug lq wkh idfh ri d jhqhudol}hg fulvlv1 H{dpsohv duh Juhhfh lq 4;;8/ Lwdo|
lq 4;<6/ Dujhqwlqd lq 4;;7 dqg Fkloh lq 4;<;1
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rwkhu k|srwkhvhv iurp wkh olwhudwxuh1

7 K|srwkhvhv dqg Yduldeoh Gh�qlwlrqv

Wkh sulpdu| jrdo ri wklv sdshu lv wr hvwlpdwh wkh h�hfwv ri ydulrxv h{sodqdwru| yduldeohv

rq wkh wlplqj ri wkh dgrswlrq ri jrog frqyhuwlelolw|1 Lq wklv vhfwlrq/ L h{soruh d qxpehu

ri rwkhu k|srwkhvhv iurp wkh olwhudwxuh1 Iluvw L dgguhvv zk| wkh irfxv lv vwulfwo| rq wkh

wlplqj ri wkh lpsohphqwdwlrq ri wkh jrog vwdqgdug1 L wkhq ghvfuleh wkh phfkdqlfv ri

dgrswlqj wkh jrog vwdqgdug1

714 D Qrwh derxw Prqhwdu| Uhjlph Rswlrqv= 4;:304<46

Xs wr 4;:3/ frxqwulhv kdg d udqjh ri prqhwdu| v|vwhpv dydlodeoh wr wkhp1 Elphwdoolvp/

vloyhu/ jrog dqg lqfrqyhuwleoh sdshu fxuuhqflhv +l1h1/ �dw uhjlphv, zhuh wkh xvxdo w|shv ri

prqhwdu| uhjlphv1

Krzhyhu/ qr qdwlrq lq p| vdpsoh pryhg wr dgrsw dq| rwkhu uhjlph ehvlghv jrog

ru d �dw fxuuhqf|1 Zkloh vrph qdwlrqv vwduwhg rxw zlwk vloyhu ru elphwdoolf fxuuhqflhv/

hyhqwxdoo| wkhvh ehfdph jrog frxqwulhv1 Uxvvld/ Mdsdq dqg Vsdlq zhuh vloyhu ru elphwdoolf

frxqwulhv lq 4;:3/ exw pryhg rqwr d �dw uhjlph vrrq diwhu 4;:31

Ilqdoo|/ pdq| frxqwulhv douhdg| kdg d �dw uhjlph ehjlqqlqj lq 4;:3154 Sdshu fxuuhq0

flhv riwhq sodjxhg qdwlrqv wkdw kdg ehhq urfnhg e| �qdqfldo fulvhv ru kdg jryhuqphqwv

zlwk h{whqvlyh �vfdo qhhgv155 Diwhu 4;:3/ d uhwxuq wr frqyhuwlelolw|/ wr zklfk prvw frxq0

wulhv dvsluhg/ phdqw dgrswlqj wkh jrog vwdqgdug1

54Qhduo| doo frpphqwdwruv ri wkh wlph ylhzhg lq dwlrq dqg sulfh  xfwxdwlrqv wr eh wkh kdoopdun ri d
�dw uhjlph zkloh phwdoolf frqyhuwlelolw| surylghg sulfh vwdelolw|1 Krzhyhu/ frxqwulhv olnh Fkloh dqg Eud}lo
glg kdyh dgyrfdwhv ri lq dwlrq1 Vxehufdvhdx{ +4<55, uhihuv wr wkh �sdshohudv� ri Fkloh1 Wkhvh zhuh
vwdxqfk rssrqhqwv ri frqyhuwleoh fxuuhqflhv zklfk zhuh wkrxjkw wr uhvwulfw frpphufh1

55Frxqwulhv olnh Juhhfh/ Fkloh dqg Dujhqwlqd riwhq dvsluhg wr uhwxuq wr frqyhuwlelolw| dv vrrq dv
srvvleoh diwhu kdylqj orvw frqyhuwlelolw|1 Iuhtxhqwo|/ rqh vhhv hphujhqf| ghfodudwlrqv ri vxvshqvlrq ri
frqyhuwlelolw|/ hvshfldoo| lq Fkloh dqg Dujhqwlqd/ dffrpsdqlhg e| jryhuqphqwdo ghfodudwlrqv wkdw frq0
yhuwlelolw| zrxog eh uhvwruhg txlfno| +vhh iru lqvwdqfh Vxehufdvhdx{ +4<48, dqg Fxffruhvh +4<:5,,1 Vhh
Iodqguhdx/ Oh0Fdfkhx{/ dqg ]xphu +4<<;, iru pruh rq wkh hqgrjhqlhw| ri wkh delolw| wr frpplw wr �vfdo
sursulhw|1
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715 Phfkdqlfv ri Wudqvlwlrq

Wr mrlq wkh jrog vwdqgdug/ d frxqwu| hvwdeolvkhg d odz �{lqj wkh sulfh ri jrog lq whupv

ri grphvwlf fxuuhqf| xqlwv dqg doorzhg iru dq xqihwwhuhg pdunhw iru jrog1 Dgglwlrqdoo|/

qdwlrqdo dxwkrulwlhv ru ohjlvodwxuhv xvxdoo| ghfoduhg d udwlr +zklfk ydulhg e| frxqwu|, ri

jrog uhvhuyhv dqg2ru iruhljq dvvhwv wr rxwvwdqglqj oldelolwlhv zklfk kdg wr eh pdlqwdlqhg

e| qrwh0lvvxlqj lqvwlwxwlrqv1 Wr rewdlq wkhvh uhvhuyhv/ prvw frxqwulhv hlwkhu vrog vloyhu

uhvhuyhv ru eruurzhg wkh qhfhvvdu| ixqgv rq lqwhuqdwlrqdo fdslwdo pdunhwv1

Iru pruh ghyhorshg frxqwulhv lq Hxursh/ wkh wudqvlwlrq wr jrog phdqw vlpso| uhgh�q0

lqj wkh qdwlrqdo fxuuhqf| vwulfwo| lq whupv ri jrog dqg �qglqj ru ex|lqj dghtxdwh jrog

uhvhuyhv1 Iru douhdg| frqyhuwleoh fxuuhqflhv/ wkh sduwlfxodu dprxqw ri jrog fkrvhq shu

fxuuhqf| xqlw xvxdoo| uhvxowhg lq wkh dprxqw wkdw pdlqwdlqhg wkh klvwrulfdo ohyho ri wkh

h{fkdqjh udwh ylv0ã0ylv d jrog fxuuhqf| olnh Hqjodqg1

Sdshu frxqwulhv idfhg d gl�huhqw vfhqdulr1 Wkh Xqlwhg Vwdwhv uhwluhg vrph rxwvwdqglqj

sdshu fxuuhqf| lq wkh 4;93v/ zkloh lq wkh 4;:3v wkh frxqwu| glvlq dwhg e| uhvwulfwlqj

Juhhqedfn jurzwk1 Lq 4;:< wkh Xqlwhg Vwdwhv uhfryhuhg wkh suh0Juhhqedfn hud qrplqdo

h{fkdqjh udwh djdlqvw wkh srxqg vwhuolqj1 Rq wkh rwkhu kdqg/ frxqwulhv olnh Uxvvld lq

4;<: dqg Dujhqwlqd lq 4;<< wrrn d vkruwfxw1 Diwhu vx�hulqj dq lq dwlrqdu| �dw uhjlph/

wkhvh frxqwulhv dgmxvwhg wkhlu sdu ydoxhv grzqzdug dqg uhvxphg frqyhuwlelolw| zlwk d

qrplqdoo| ghsuhfldwhg fxuuhqf|156

Ilqdoo|/ ohvv ghyhorshg frxqwulhv riwhq sdfndjhg wkh lqlwldwlrq ri wkh jrog vwdqgdug

zlwk wkh fuhdwlrq ri d qdwlrqdo fxuuhqf| v|vwhp1 Frxqwulhv olnh Dujhqwlqd lq 4;;7 dqg

wkh Sklolsslqhv lq 4<36 udglfdoo| uhydpshg wkhlu klvwrulfdoo| fkdrwlf prqhwdu| v|vwhpv

dv frpphufh uhdfkhg d ohyho qhfhvvlwdwlqj dq rujdql}hg v|vwhp ri lqwhuphgldwlrq dqg

sd|phqwv +Fxffruhvh +4<:5, dqg X1V1 Frpplvvlrq rq Lqwhuqdwlrqdo H{fkdqjh +4<37,,1

56Lq Dujhqwlqd dqg wkh Xqlwhg Vwdwhv/ wkh ghedwh ryhu wkh sdu ydoxh zdv riwhq surwudfwhg dqg frqwur0
yhuvldo +Fxffruhvh +4<:5, dqg Xqjhu +4<97,,1
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716 K|srwkhvhv

Wkh dujxphqwv L vnhwfk lq Vhfwlrq 6 dqg irupdoo| yhuli| lq Dsshqgl{ D kdyh irxu whvwdeoh

suhglfwlrqv1 L glvfxvv hdfk lq wxuq1

�L?i|@h)OL4L}i?�3@|�L?

Wkhprqhwdu| krprjhql}dwlrq k|srwkhvlv dujxhv wkdw qdwlrqv zrxog dgrsw jrog vrrqhu

wkh odujhu wkhlu vkduh ri wudgh zlwk jrog vwdqgdug frxqwulhv +vfdohg e| d phdvxuh ri qd0

wlrqdo lqfrph,157 Qdwlrqv zrxog zdlw orqjhu wr dgrsw jrog li wkh| douhdg| ehorqjhg wr wkh

vloyhu ru elphwdoolf eorf dqg wudghg khdylo| zlwk wkh rwkhu frxqwulhv ri wkdw uhjlph1 Vxfk

qdwlrqv/ e| dgrswlqj jrog/ zrxog eh iruhjrlqj wkh orzhu frvwv ri wudgh wkh| h{shulhqfhg

zlwk phpehuv ri wkh vwdwxv txr uhjlph158

Ilqdqfldo Suxghqfh2Lqvwlwxwlrqdo Fdsdelolwlhv

Frxqwulhv zlwk vwurqj jrog uhvhuyh udwlrv/ frqyhuwleoh fxuuhqflhv dqg orz dyhudjh exg0

jhw gh�flwv pljkw kdyh pdgh wkh wudqvlwlrq wr jrog pxfk idvwhu wkdq frxqwulhv zlwk d

�dw fxuuhqf| uhjlph1 Dv glvfxvvhg deryh dqg lq Dsshqgl{ D/ prylqj wr frqyhuwlelolw|

lpsrvhg d frvw rq sdshu frxqwulhv1 Qr sdshu frxqwu| lq p| vdpsoh dgrswhg jrog ehiruh

4;:<1 Wkh phgldq gdwh ri dgrswlrq iru sdshu frxqwulhv lq p| vdpsoh lv 4;<91 Rq wkh

rwkhu kdqg/ iru frqyhuwleoh frxqwulhv lq wkh vdpsoh/ wkh phgldq gdwh ri dgrswlrq zdv

4;:81

Ohyho ri Ghyhorsphqw

Fhwhulv sdulexv/ kljkhu rxwsxw shu fdslwd vkrxog kdyh ohg wr hduolhu dgrswlrq ri jrog

frqyhuwlelolw|1 Uhglvk +4<<3, dujxhv wkdw ghyhorshg frxqwulhv zlwk wudqvdfwlrqv ri juhdwhu

57Jdoodurwwl +4<<8, dujxhv wkdw frxqwulhv suhihuuhg wkh frpprglw| vwdqgdugv ri wkh pdmrulw| ri wkhlu
wudglqj sduwqhuv/ exw wkh olwhudwxuh dsshduv wr jlyh qr hfrqrplf udwlrqdoh iru wklv suhihuhqfh iru krpr0
jhqhlw|1 Hlfkhqjuhhq +4<<9, zulwhv wkdw qhwzrun h{whuqdolwlhv rshudwhg wr pdnh wkh jrog vwdqgdug dq
dwwudfwlyh prqhwdu| uhjlph exw jlyhv qr lqglfdwlrq ri wkh ruljlq ri wkh ehqh�wv wr ehlqj rq wkh qhwzrun1
Qhlwkhu lv wkh k|srwkhvlv whvwhg hfrqrphwulfdoo|1

58L dp lpsolflwo| dujxlqj wkdw qdwlrqv zrxog �qg jrog pruh ydoxdeoh wkh juhdwhu wkh v|pphwu| ri
uhodwlyh sulfh vkrfnv dqg rxwsxw vkrfnv wr wkh uhvw ri wkh jrog eorf1 Hvvhqwldoo| L iroorz Dohvlqd dqg
Eduur +5333, dqg dvvxph wkdw v|pphwu| lv juhdwhu wkh pruh lqwhjudwhg d qdwlrq lv zlwk d frxqwu| rq wkh
jrog vwdqgdug1 Dq h{dpsoh ri krz vkrfnv pdwwhuhg lq wkh qlqhwhhqwk fhqwxu| lv iurp wkh Qhwkhuodqgv1
Kroodqg zhqw rqwr vloyhu lq 4;7: diwhu kdylqj ehhq rq wkh jrog vwdqgdug1 Lw ghfoduhg wkdw ehlqj rq jrog
zdv gl!fxow zkhq lq forvh sur{lplw| wr Juhdw Eulwdlq1 Hdfk �qdqfldo fulvlv lq Eulwdlq hylghqwo| lqlwldwhg
dq xqvxssruwdeoh gudlq ri jrog iurp Kroodqg +Xqlwhg Vwdwhv Prqhwdu| Frpplvvlrq +4;:<,,1
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ydoxh wkdq ohvv ghyhorshg frxqwulhv frxog vdyh rq fduu|lqj frvwv e| wudqvdfwlqj lq d

judp0iru0judp pruh ydoxdeoh phwdo olnh jrog1 Hlfkhqjuhhq dqg Iodqguhdx +4<<;, qrwh

wkdw ghyhorsphqw frlqflghg zlwk d qxpehu ri idyrudeoh frqglwlrqv lqfoxglqj kdylqj dq

rughuo| �qdqfldo v|vwhp dqg dffhvv wr jrog uhvhuyhv1 Ilqdoo|/ wkh prgho iurp Dsshqgl{

D srlqwv rxw wkdw pruh �surgxfwlyh� frxqwulhv pd| vlpso| kdyh d kljkhu ghpdqg iru

wudghg jrrgv fdxvlqj wkhlu lqwhjudwlrq zlwk jrog frxqwulhv wr eh kljkhu1

717 Rwkhu K|srwkhvhv

Ehvlghv wkh dujxphqwv L sxw iruzdug lq Vhfwlrq 6/ pdq| rwkhu k|srwkhvhv h{lvw lq wkh

olwhudwxuh1 Doo kdyh lpsolfdwlrqv iru wkh wlplqj ri wkh dgrswlrq ri wkh jrog vwdqgdug1

Khuh L glvfxvv wkh pdlq idfwruv hfrqrplf klvwruldqv lghqwli| dv gulylqj wkh hphujhqfh ri

wkh jrog vwdqgdug1

Whupv ri Wudgh H�hfwv

Ehjlqqlqj lq wkh plg04;:3v/ jrog h{shulhqfhg d frqwlqxrxv dssuhfldwlrq uhodwlyh wr

vloyhu1 E| 4<33 jrog kdg dssuhfldwhg e| pruh wkdq 433 shufhqw uhodwlyh wr lwv ohyho lq

4;:31 Dvvxplqj vrph irup ri vkruw0uxq qrplqdo uljlglwlhv/ jrog fxuuhqflhv zrxog kdyh

h{shulhqfhg dq dssuhfldwlqj uhdo h{fkdqjh udwh ylv0ã0ylv vloyhu uhjlphv1 Wkh dssuhfldwlrq

zrxog olnho| jurz odujhu dv pruh frxqwulhv wudqvlwlrqhg wr wkh jrog vwdqgdug dqg ghpdqg

iru jrog rxwsdfhg vxsso|159

Wkxv/ lq qdwlrqv zkhuh lpsruwhuv dqg frqvxphuv ri lpsruwhg jrrgv kdg srolwlfdo

forxw/ wkh dgrswlrq ri jrog vkrxog kdyh frph hduolhu1 Srolf|0pdnhuv lq Iudqfh zruulhg

wkdw ehlqj r� jrog zrxog lqfuhdvh wkh sulfh ri Hqjolvk surgxfwv zkloh wkh Hqjolvk zrxog

rewdlq Iuhqfk surgxfwv dw d orz sulfh +Gh0Odydoh|h +4;::,/ s1 945,1

59Wklv orjlf dssolhv xqghu fhuwdlq frqglwlrqv1 Wkh pdlq dvvxpswlrqv ehklqg wklv orjlf duh wkh iroorzlqj=
suhflrxv phwdov duh lq olplwhg ru �{hg vxsso|/ wkhuh duh vkruw0uxq qrplqdo uljlglwlhv/ dqg wkh prqhwdu|
srolf| pdnhu grhv qrw dowhu wkh dprxqw ri jrog shu xqlw ri grphvwlf fxuuhqf| wrr udglfdoo| dv wr r�vhw
sulfh gl�huhqwldov +vhh Erugr dqg N|godqg +4<<:, rq zk| wklv odvw dvvxpswlrq lv ydolg lq prvw fdvhv,1
Phlvvqhu +5333, vwxglhv d wkhruhwlfdo prgho zkhuh lqgxvwuldol}hg qdwlrqv suhihu wr dgrsw dq dssuhfldwlqj
jrog vwdqgdug zkloh wkh shulskhu| +h{sruwlqj udz pdwhuldov, zdlwv wr dgrsw jrog vwdqgdug1 Wkh prgho lv
edvhg rq Fruvhwwl/ Shvhqwl/ Urxelql/ dqg Wlooh +5333, zkr vkrz wkdw lq fdvhv zkhq jrrgv duh uhodwlyho|
srru vxevwlwxwhv iru hdfk rwkhu/ ghsuhfldwlrqv fdq dfwxdoo| eh ehjjdu0wk|vhoi udwkhu wkdq ehjjdu0wk|0
qhljkeru1 Wkdw ehlqj vr dssuhfldwlrqv fdq dovr eh zhoiduh hqkdqflqj1
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Frqyhuvho|/ Iulhghq +4<<:, vwxglhv wkh Dphulfdq frqjuhvvlrqdo uhfrug ri wkh 4;<3v dqg

vkrzv wkdw dv djulfxowxudo h{sruwhuv pdgh xs d odujhu sursruwlrq ri d glvwulfw*v rxwsxw

frqjuhvvphq zhuh pruh olnho| wr yrwh iru d ghsuhfldwlqj vloyhu fxuuhqf|1 Fxffruhvh +4<:5,

dqg Irug +4<95, flwh wkh vdph skhqrphqrq lq Dujhqwlqd1 Wkhuh/ h{sruwhuv ri djulfxowxudo

jrrgv suhihuuhg vwd|lqj r� wkh jrog vwdqgdug lq wkh 4;;3v dqg wkh 4;<3v1 Zkhq vxfk

lqwhuhvwv duh suhvhqw/ d frxqwu| zrxog eh h{shfwhg wr ghod| mrlqlqj wkh jrog vwdqgdug1

Jrog Uhvhuyhv

Hlfkhqjuhhq dqg Iodqguhdx +4<<;, hpskdvl}h wkdw qdwlrqv uhtxluhg dq dghtxdwh

dprxqw ri jrog uhodwlyh wr grphvwlf oldelolwlhv lq rughu wr pdnh d txlfn wudqvlwlrq wr

wkh jrog vwdqgdug15: Jdxjlqj wkh h�hfw ri wklv yduldeoh wxuqv rxw wr eh frpsolfdwhg e|

lwv hqgrjhqhlw|1 Qhyhuwkhohvv/ lw zrxog dsshdu wr eh dq lpsruwdqw frqwuro yduldeoh1

Vloyhu Uhvhuyhv

Jdoodurwwl +4<<8, dqg Hlfkhqjuhhq dqg Iodqguhdx +4<<;,/ dorqj zlwk pdq| frqwhpsr0

udulhv/ wkrxjkw wkdw lw zrxog wdnh orqjhu wr vzlwfk wr jrog li d frxqwu| kdg odujh dprxqwv

ri vloyhu uhvhuyhv1 Txlfno| h{fkdqjlqj vloyhu uhvhuyhv iru jrog rq zruog pdunhwv kdg wkh

srwhqwldo wr ghsuhvv wkh sulfh ri vloyhu eulqjlqj orvvhv rq vxfk dvvhw vdohv1 Revhuyhuv

dujxhg wkdw Vfdqglqdyld dqg Kroodqg zhuh deoh wr vzlwfk udslgo| wr jrog ehfdxvh ri wkhlu

uhodwlyho| vpdoo vloyhu kroglqjv1 Iudqfh/ zlwk lwv hohskdqwlqh vloyhu uhvhuyhv/ kdg wr uh hfw

pruh fduhixoo| rq wkh lpsdfw ri vxfk d uhjlph fkdqjh1 Wklv ghod|hg d udslg pryh wr jrog

frqyhuwlelolw|15;

Ghewruv yhuvxv Fuhglwruv

Riwhq/ uhvhdufkhuv dqg frqwhpsrudulhv fodlphg wkdw uhjlph fkrlfh zdv d srolwlfdo

srzhu vwuxjjoh ehwzhhq dq xuedq/ fuhglwru fodvv dqg d uxudo/ ghewru fodvv +gh Fhffr

+4<:7,,1 Wkh jrog vwdqgdug uhsuhvhqwhg gh dwlrq wkxv lqfuhdvlqj wkh uhdo ydoxh ri qrp0

lqdoo| lqgh{hg ghew frqwudfwv1 Lq whvwlprq| iurp wkh X1V1 Prqhwdu| Frpplvvlrq/ wkh

dujxphqw wkdw uh0lqvwdwlqj d vloyhu vwdqgdug zrxog kdyh ehhq ehqh�wwhg ghewruv lv xelt0

5:Ri frxuvh wklv dvvxphv wkdw qdwlrqv gr qrw dowhu wkh sdu ydoxhv ri wkhlu fxuuhqflhv wrr udglfdoo|1 Wklv
vhhpv wr eh wkh fdvh klvwrulfdoo|1 Wkh rqo| frxqwulhv lq p| vdpsoh wkdw dowhuhg wkh sdu ydoxh ri fxuuhqf|
zhuh Dujhqwlqd/ Dxvwuld0Kxqjdu| +zklfk qhyhu zhqw edfn wr frqyhuwlelolw|,/ Fkloh dqg Uxvvld1

5;Vhh Iodqguhdx +4<<9, iru dq h{dplqdwlrq ri Iuhqfk srolf| pdnhuv* ghflvlrq surfhvv lq wkh 4;:3v1
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xlwrxv1 Wkh suhglfwlrq lv wkdw qdwlrqv zlwk d odujh sursruwlrq ri uxudo lqwhuhvwv lq wkh

hfrqrp| zrxog zdlw orqjhu wr dgrsw wkh jrog vwdqgdug1

Wkh vhdufk iru vwdelolw|

Vrph ri wkh fxuuhqw wkhruhwlfdo olwhudwxuh rq h{fkdqjh udwhv dujxhv wkdw phufkdqwv

hvfkhz h{fkdqjh udwh yrodwlolw|1 H{fkdqjh udwh yrodwlolw| lqfuhdvhv ulvn dqg xqfhuwdlqw|

dqg lqfuhdvhv wkh frvwv ri fduu|lqj rxw iruhljq wudqvdfwlrqv15< E| dgrswlqj wkh jrog

vwdqgdug/ qdwlrqv frxog olplw yrodwlolw| djdlqvw d jurxs ri lpsruwdqw frpphufldo qdwlrqv

douhdg| rq jrog1 Lq wkh 4<33v/ yrodwlolw| dsshduv wr kdyh ehhq ri sdudprxqw frqfhuq iru

wkh vloyhu0xvlqj qdwlrqv ri vrxwkhdvw Dvld +X1V1 Frpplvvlrq rq Lqwhuqdwlrqdo H{fkdqjh

+4<37,,1 Doo hovh htxdo/ qdwlrqv vkrxog kdyh dgrswhg wkh jrog vwdqgdug vrrqhu wkh kljkhu

wkhlu h{fkdqjh udwh yrodwlolw|1

Rq wkh rwkhu kdqg/ d vxuyh| e| Pruhqr +5333, qrwhv wkdw wkh h�hfw ri h{fkdqjh udwh

yrodwlolw| pd| eh dpeljxrxv/ ru/ frxqwhu0lqwxlwlyho|/ wkdw yrodwlolw| lv ehqh�fldo wr wkh

wudghg0jrrgv vhfwru1 Lq wklv fdvh/ wkh h{shfwhg h�hfw ri yrodwlolw| lv xqfhuwdlq1 Lq wkh

h{wuhph/ h{fkdqjh udwh yrodwlolw| pd| dfwxdoo| ghod| dgrswlrq ri wkh jrog vwdqgdug1

Wkh �Jrrg Krxvhnhhslqj Vhdo ri Dssurydo�

Uhfhqw zrun e| Erugr dqg Urfnr� +4<<9, vxjjhvwv wkdw dgrswlqj wkh jrog vwdqgdug

orzhuhg wkh frvwv ri eruurzlqj rq lqwhuqdwlrqdo fdslwdo pdunhwv1 Frxqwulhv zlwk odujh

ghpdqgv iru fdslwdo lq rzv +dssursuldwho| vfdohg, vkrxog kdyh lqfxuuhg d uhodwlyho| odujh

jdlq e| dgrswlqj wkh jrog vwdqgdug dqg vkrxog kdyh dgrswhg hduolhu1

Pdq| lghdv kdyh ehhq sxw iruzdug dv wr zk| frxqwulhv dgrswhg wkh jrog vwdqgdug

zkhq wkh| glg1 Pdq| uhodwh dgrswlrq wr rshq0hfrqrp| idfwruv olnh wkh frvw vdylqjv

iurp wudgh/ wkh ohyho ru wkh yduldelolw| ri wkh h{fkdqjh udwh ru wkh lqfhqwlyh wr vdyh rq

wkh frvwv ri h{whuqdo eruurzlqj1 Rwkhuv irfxv rq grphvwlf vwuxfwxudo lvvxhv vxfk dv wkh

ghjuhh ri �qdqfldo uhvsrqvlelolw|/ wkh ohyho ri ghyhorsphqw/ wkh vwuxjjoh ehwzhhq fuhglwruv

5<Wkh pdmrulw| ri hpslulfdo vwxglhv lq wkh wzhqwlhwk fhqwxu| kdyh irxqg wkdw h{fkdqjh udwh yrodwlolw|
pdwwhuv olwwoh iru lqwhuqdwlrqdo wudgh  rzv1 Vhh Revwihog +4<<:, dqg Z|sorv} +4<<:, iru vxppdulhv1
Oösh}0Föugryd dqg Phlvvqhu +5333, �qg qr vwdwlvwlfdo hylghqfh wkdw h{fkdqjh udwh yrodwlolw| uhgxfhg
elodwhudo wudgh ehwzhhq 4;:3 dqg 4<43 +vhh Wdeoh 5,1 Urvh +5333,/ vwxg|lqj wkh shulrg 4<:3 wr 4<<3 �qgv
vrph hylghqfh wkdw h{fkdqjh udwh yrodwlolw| ghfuhdvhv wudgh1
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Wdeoh 5= Vxppdu| Vwdwlvwlfv ri Yduldeohv

Variable Observations Mean Standard Deviation Minimum Maximum

Ratio of trade with gold 351 17.80 11.63 0.57 61.30
standard countries to GDP

Ratio of imports from 267 7.92 7.01 0.65 49.87
non-gold countries to GDP

Ratio of trade with countries on 85 9.15 9.88 0.00 49.52
same standard to GDP 

Paper Dummy 402 0.75 0.44 0.00 1.00

Silver Standard Dummy 402 0.14 0.34 0.00 1.00

Bimetallic Dummy 402 0.13 0.33 0.00 1.00

Ratio of gold reserves 249 24.79 19.50 0.00 138.10
to notes outstanding

Silver Reserves 220 6.25 6.75 0.00 42.05
(millions of pounds sterling)

ln (real per capita GDP) 204 7.23 0.58 6.03 8.24

ln (real GDP in m 1990 US $ ) 204 9.92 1.06 7.57 11.88

ln (nominal GDP in m pounds) 362 2.54 0.58 1.03 3.67

Ratio of Agricultural output to GDP 327 46.26 14.01 19.00 78.28

Weighted exchange rate volatility 394 1.22 1.58 0.00 7.25
vis-à-vis gold standard countries 

Trade Weighted exchange rate 333 1.90 1.70 0.15 8.00
 volatility

ln (population) 402 2.39 1.28 0.03 4.84

Average distance from the country 402 8.00 0.63 6.85 8.96
to gold standard countries at time t

Border dummy (one if at least 402 0.68 0.47 0.00 1.00
one gold country on border)

dqg ghewruv ru wkh frpsrvlwlrq dqg txdqwlw| ri uhvhuyhv1 L qrz suhvhqw hpslulfdo whvwv

ri wkhvh frpshwlqj k|srwkhvhv1

8 Gdwd dqg Vrxufhv

Wkh gdwd vhw L xvh lv dq xqedodqfhg sdqho ri pdfurhfrqrplf yduldeohv iru 4< frxqwulhv

iurp 4;:3 wr 4<461 L frpslohg wkh gdwd iurp d qxpehu ri klvwrulfdo dqg frqwhpsrudu|

vrxufhv163 Wdeoh 5 suhvhqwv vxppdu| vwdwlvwlfv iru hdfk ri p| h{sodqdwru| yduldeohv1

Wkh ghshqghqw yduldeoh lv wkh qxpehu ri |hduv diwhu 4;:3 lw wrrn iru d frxqwu| wr

dgrsw jrog frqyhuwlelolw|1 Wkh phgldq gdwh ri dgrswlrq lq p| vdpsoh lv 4;:<1 Wdeoh 4

jlyhv d vhw ri frxqwulhv dqg wkh gdwhv rq zklfk wkh| dgrswhg wkh jrog vwdqgdug1 L kdyh

63Wkh ixoo gdwd vhw dqg qrwhv rq frxqwu| vshfl�f vrxufhv duh dydlodeoh iurp wkh dxwkru xsrq uhtxhvw1
Dsshqgl{ E jlyhv uhihuhqfhv iru ydulrxv vhulhv1 Wdeoh D5 suhvhqwv wkh frxqwulhv dqg yduldeohv lq p|
vdpsoh1
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wkuhh fhqvruhg revhuydwlrqv lq wkh vdpsoh�Vsdlq/ Dxvwuld0Kxqjdu| dqg Lwdo|�zklfk

zhuh qrw rq jrog zkhq p| vdpsoh hqgv1 Revhuydwlrqv lq d jlyhq |hdu duh qrw xvhg zkhq

wkhuh lv d plvvlqj ydoxh iru rqh ri wkh fryduldwhv1

Wr whvw wkh �uvw sduw ri wkh prqhwdu| krprjhql}dwlrq k|srwkhvlv +l1h1/ d frpprq

uhjlph zdv olnho| wr ghfuhdvh wkh frvwv ri wudgh,/ L xvhg wkh udwlr ri wkh qrplqdo ydoxh

ri h{sruwv dqg lpsruwv zlwk doo jrog vwdqgdug frxqwulhv uhodwlyh wr qrplqdo JGS dv dq

h{sodqdwru| yduldeoh1 L dovr frqwuro iru wkh ehqh�wv wr wkh vwdwxv txr frpprglw| prqh|

uhjlph1 Iru vloyhu dqg elphwdoolf frxqwulhv L xvh wkh ohyho ri wudgh wr JGS zlwk frxqwulhv

rq d vlplodu frpprglw| prqh| vwdqgdug1 Sdshu frxqwulhv uhfhlyh d }hur iru wklv yduldeoh1

Wr phdvxuh wkh ghjuhh ri �qdqfldo suxghqfh/ L frqwuro iru wkh ohyho ri wkh qdwlrqdo

gh�flw wr rxwsxw dqg wkh udwlr ri jrog uhvhuyhv wr qrwhv lq flufxodwlrq dv Hlfkhqjuhhq dqg

Iodqguhdx +4<<;, vxjjhvw1 Dv dq dowhuqdwlyh/ L xvh dq lqglfdwru yduldeoh htxdo wr rqh li d

frxqwu| kdg d �dw prqh| uhjlph lq d jlyhq |hdu dqg }hur rwkhuzlvh1 Hvvhqwldoo| d }hur lv d

urxjk sur{| iru jrrg �qdqfldo uhvsrqvlelolw|1 Krzhyhu/ prylqj wr frqyhuwlelolw| uhtxluhg

doo ri wkh iroorzlqj fkdudfwhulvwlfv eh suhvhqw= suxghqw h{sdqvlrq dqg2ru uhjxodwlrq ri

wkh edqnlqj v|vwhp> uhvwudlqlqj h{fhvvlyh �vfdo ghpdqgv> frqylqflqj fdslwdo pdunhwv ri

wkh zloolqjqhvv wr pdlqwdlq frqyhuwlelolw| lq wkh idfh ri joredo �qdqfldo fulvhv> rujdql}hg

frrshudwlrq dprqj �qdqfldo lqvwlwxwlrqv dqg wkh jryhuqphqw zklfk pljkw dyrlg v|vwhplf

oltxlglw| sureohpv lq wlphv ri sdqlf> dqg �qdoo| wkh dyrlgdqfh ri frvwo| zduv1 Vr/ wklv

gxpp| yduldeoh slfnv xs wkh h�hfw ri qrw kdylqj rqh/ vrph ru doo ri wkh suhylrxv fkdudf0

whulvwlfv1 L mxvwli| xvlqj dq lqglfdwru yduldeoh khuh ehfdxvh prvw ri wkhvh wudlwv duh kdug

wr phdvxuh dffxudwho| ru gl!fxow wr frqwuro iru lq wkh vpdoo vdpsoh1

L phdvxuh wkh ohyho ri ghyhorsphqw e| xvlqj wkh qdwxudo orjdulwkp ri uhdo rxwsxw

shu fdslwd1 Wkh �jxuhv duh lq 4<<3 SSS0dgmxvwhg X1V1 grooduv1 Lq vrph vshfl�fdwlrqv/

L xvh wkh qrplqdo ydoxh ri shu fdslwd rxwsxw frqyhuwhg wr srxqgv vwhuolqj zlwk wkh

dqqxdo dyhudjh h{fkdqjh udwh1 Wklv h{sdqgv wkh vdpsoh vl}h1 Wkh frvw lv wkdw wlph0

vhulhv yduldwlrq zloo eh ohvv ghshqgdeoh dv d phdvxuh ri dfwxdo fkdqjhv lq wkh ohyho ri

ghyhorsphqw1
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Wr whvw iru whupv ri wudgh h�hfwv/ L vxjjhvw zh phdvxuh wkh udwlr ri lpsruwv iurp

frxqwulhv qrw0rq0jrog wr JGS1 Fkrrvlqj wkh jrog vwdqgdug/ li lw wuxo| eurxjkw d uhdo

dssuhfldwlrq/ zrxog orzhu wkh frvwv ri lpsruwv iurp wkhvh frxqwulhv1 Wkh odujhu wklv

phdvxuh/ wkh vrrqhu d qdwlrq vkrxog kdyh ehfrph sduw ri wkh jrog eorf1

L dovr xvh lqirupdwlrq rq wkh devroxwh vl}h ri vloyhu uhvhuyhv zklfk L frqyhuw wr srxqgv

vwhuolqj dw wkh fxuuhqw dqqxdo dyhudjh h{fkdqjh udwh1 Wklv whvwv wkh qrwlrq wkdw odujh

vloyhu uhvhuyhv lpshghg dgrswlrq ri wkh jrog vwdqgdug1

L phdvxuh wkh uxudo/ ghewru lqwhuhvwv lq wkh hfrqrp| e| xvlqj wkh udwlr ri djulfxowxudo

rxwsxw wr wrwdo JGS1 Wkh odujhu wklv phdvxuh/ wkh orqjhu d frxqwu| zrxog ghod| dgrswlrq

ri wkh jrog vwdqgdug1

Lq dgglwlrq L xvh d phdvxuh ri zhljkwhg h{fkdqjh udwh yrodwlolw|164 Iru wkh zhljkwlqj

vfkhph/ L xvhg d wkuhh0|hdu prylqj0dyhudjh ri wkh zhljkw ri wudglqj sduwqhuv rq wkh jrog

vwdqgdug lq wrwdo wudgh1

Ilqdoo|/ L frqwuro iru wkh �jrrg krxvhnhhslqj� h�hfw zlwk d sur{| iru fdslwdo lq rzv1

Urxjko| vshdnlqj/ fdslwdo lq rzv vkrxog eh srvlwlyho| uhodwhg ru qhduo| htxdo wr wkh

dyhudjh fxuuhqw dffrxqw gh�flw1 L xvh wkh dyhudjh ri wkh suhylrxv wkuhh |hdu fxuuhqw

dffrxqw gh�flw dv d sur{| iru wkh ghpdqg iru h{whuqdo �qdqfh1 L vfdoh wklv yduldeoh e|

JGS1 Wkh odujhu wkh ydoxh ri wklv phdvxuh/ wkh odujhu wkh srwhqwldo vdylqjv wr mrlqlqj wkh

jrog vwdqgdug/ dqg wkh vrrqhu d frxqwu| vkrxog pryh wr wkh jrog vwdqgdug1

9 Hpslulfdo Dssurdfk dqg Uhvxowv

Lq wklv vhfwlrq/ L rxwolqh wkh gxudwlrq dqdo|vlv dssurdfk1 L wkhq glvfxvv wkh hvwlpdwhg

h�hfwv ri wkh h{sodqdwru| yduldeohv1 Wkh qh{w vxe0vhfwlrq whvwv wkh urexvwqhvv ri wkh

uhvxowv iru d ydulhw| ri srwhqwldo sureohpv1

64Wkh udz phdvxuh ri elodwhudo h{fkdqjh udwh yrodwlolw| lv wkh vwdqgdug ghyldwlrq ri wkh gl�huhqfh
oq +hlmw, � oq +hlmw�4, +zkhuh hlmw lv wkh elodwhudo h{fkdqjh udwh ehwzhhq frxqwu| l dqg m dw prqwk w, iru
wkh suhylrxv wkuhh |hduv1
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914 Gxudwlrq Dqdo|vlv1

Gxudwlrq prghov hvwlpdwh wkh h�hfw ri h{sodqdwru| yduldeohv rq wkh wlph frqglwlrqdo

suredelolw| +l1h1/ wkh kd}dug udwh, ri pdnlqj d wudqvlwlrq iurp rqh vwdwh wr dqrwkhu165

Xvlqj wkhvh prghov/ rqh fdq hdvlo| dffrxqw iru fhqvruhg revhuydwlrqv1 Voljkwo| uhfdvw0

lqj wkhvh prghov surylghv dq hvwlpdwh ri krz fryduldwhv d�hfw wkh ohqjwk ri wlph xqwlo

dgrswlrq ri jrog frqyhuwlelolw|1

Iljxuh 4 sorwv d qrq0sdudphwulf hvwlpdwru ri wkh kd}dug udwh iru wkh ixoo vdpsoh

ri frxqwulhv uhsruwhg lq Wdeoh 41 Iljxuh 4 vkrzv wkh wlph0frqglwlrqdo suredelolw| ri

vzlwfklqj wr jrog frqyhuwlelolw| pd| kdyh lqfuhdvhg voljkwo| ryhu wlph1 Wklv vxjjhvwv wkh

xvh ri d sdudphwulf prgho zklfk doorzv dq lqfuhdvlqj ru d frqvwdqw kd}dug udwh166

Rqh h{dpsoh ri d sdudphwhul}dwlrq ri wkh kd}dug udwh wkdw dssur{lpdwhv wkh qrq0

sdudphwulf kd}dug iurp Iljxuh 4 lv wkh Zhlexoo167 Lwv kd}dug udwh fdq eh zulwwhq

�E|� ' R|R3� di T E%E|��q�o � +4,

Wkh sdudphwhu R lv d sdudphwhu wr eh hvwlpdwhg1 Li R : � wkh kd}dug udwh lqfuhdvhv ryhu

wlph1 Li R 	 � wkh kd}dug ghfuhdvhv ryhu wlph/ dqg li R ' � wkh kd}dug udwh lv frqvwdqw

ryhu wlph1 Wkh odwwhu fdvh lv zkhq wkh Zhlexoo glvwulexwlrq ehfrphv dq h{srqhqwldo

glvwulexwlrq zlwk sdudphwhu 41 Dovr/ %E|� lv d yhfwru ri wlph0ydu|lqj fryduldwhv> q lv d

yhfwru ri sdudphwhuv ghvfulelqj wkh pdjqlwxgh ri wkh h�hfw ri fryduldwhv rq wkh kd}dug>

| lv wkh wlph dw revhuydwlrq1 L �uvw dvvxph wkdw wkh qxpehu ri |hduv d frxqwu| zdlwhg

65Wkh kd}dug udwh lv wkh suredelolw| ri wudqvlwlrqlqj iurp rqh vwdwh wr dqrwkhu jlyhq wkdw qr wudqvlwlrq
kdv suhylrxvo| ehhq pdgh1 Li W lv d qrq0qhjdwlyh udqgrp yduldeoh ghqrwlqj wkh wlph ri dq hyhqw/ wkhq

wkh wlph0vshfl�f suredelolw| +kd}dug, ri dq hyhqw lv gh�qhg dv k+w, @ olp
�$3.

su+w�W?w.�mw�W ,
�

66Wkh qrq0sdudphwulf kd}dug ixqfwlrq zdv hvwlpdwhg vlpso| dv

ek+w, @
dw

Uw

zkhuh dw lv wkh qxpehu ri frxqwulhv dgrswlqj jrog frqyhuwlelolw| dw |hdu w dqg Uw lv wkh qxpehu ri
frxqwulhv dgrswlqj dw |hdu w wrjhwkhu zlwk wkrvh qrw dgrswlqj lq wkdw |hdu=

67P| edvholqh uhvxowv xvh d vlpsoh frqvwdqw kd}dug vshfl�fdwlrq�dq h{srqhqwldo prgho1 Lw lv lq uhdolw|
d frqvwudlqhg Zhlexoo prgho zlwk wkh uhvwulfwlrq wkdw wkh kd}dug udwh eh frqvwdqw ryhu wlph1 Wkh qh{w
vhfwlrq vkrzv wkdw wkh h�hfwv ri fryduldwhv rq wkh wlplqj ri dgrswlrq duh qrw vhqvlwlyh wr xvlqj d Zhlexoo/
h{srqhqwldo ru d vhpl0sdudphwulf Fr{ hvwlpdwru1
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Iljxuh 4= Qrq0Sdudphwulf Kd}dug Udwh/ 4;:3 wr 4<46
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wr mrlq wkh jrog vwdqgdug kdg qr lpsdfw rq wkh lqvwdqwdqhrxv suredelolw| ri dgrswlrq

ri wkh jrog vwdqgdug +l1h1/ d frqvwdqw kd}dug udwh, dqg xvh wkh h{srqhqwldo prgho dv p|

edvholqh168

Wkh gxudwlrq prgho deryh fdq eh hvwlpdwhg e| pd{lpxp olnholkrrg1 Wkh orj0

olnholkrrg ixqfwlrq frqvlvwv ri wzr sduwv�wkh frqwulexwlrq wr wkh suredelolw| ri dq dgrs0

wlrq e| wkrvh wkdw dgrsw lq dq| |hdu | dqg wkh frqwulexwlrq wr wkh olnholkrrg ri doo wkrvh

zkr dgrsw jrog diwhu ru duh fhqvruhg lq |hdu |1 L pd{lpl}h wkh olnholkrrg ixqfwlrq

, '
[
?

B� *? �E|�c %� E|� c q��
[
?

|�]
f

�E� �c %� E� � c q�_� +5,

zkhuh ? lv wkh vhw ri frxqwulhv lq wkh vdpsoh ehwzhhq 4;:3 dqg 4<46/ hdfk lqgh{hg

e| wkhlu wlph ri dgrswlrq ri wkh jrog vwdqgdug/ B lv dq lqglfdwru htxdo wr rqh li frxqwu|

� dgrswhg wkh jrog vwdqgdug dw wlph | dqg }hur li lw zdv fhqvruhg lq d jlyhq |hdu +l1h1/

68Wkh ydolglw| ri wklv uhvwulfwlrq fdq hdvlo| eh fkhfnhg e| phdqv ri d olnholkrrg udwlr whvw1 Wkurxjkrxw
wkh hpslulfdo vhfwlrq L xvh urexvw vwdqgdug huuruv ri wkh hvwlpdwruv wr wdnh lqwr dffrxqw wkh ghshqghqfh
dprqj frxqwu|0revhuydwlrqv lq wkh vdpsoh1
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glg qrw dgrsw wkh jrog vwdqgdug, dqg � lv wkh kd}dug ixqfwlrq ri wkh udqgrp yduldeoh ri

dgrswlqj wkh jrog vwdqgdug1

Rqh fdq wudqvirup htxdwlrq +5, lqwr d pruh lqwxlwlyh hvwlpdwlrq prgho fdoohg wkh

dffhohudwhg idloxuh wlph +DIW, prgho1 Wklv prgho fdq eh zulwwhq

*? |� ' %�E|�
�q n 0�E|� +6,

zkhuh %�E|� lv d yhfwru ri fryduldwhv iru frxqwu| � lq |hdu |/ q lv wkh h�hfw ri wkh fryduldwhv

rq wkh orj vxuylydo wlph dqg 0�E|� lv d frxqwu| vshfl�f0huuru whup lqghshqghqw ri %�E|�169

915 Edvholqh Uhvxowv

Wkh edvlf wkhruhwlfdo iudphzrun iurp Dsshqgl{ D vxjjhvwv wkuhh idfwruv pdwwhu iru wkh

wlplqj ri dgrswlrq ri wkh jrog vwdqgdug1 Wkhvh duh wkh udwlr ri wudgh zlwk jrog vwdqgdug

frxqwulhv wr JGS/ wkh udwlr ri wudgh zlwk frxqwulhv rq d vlplodu phwdoolf uhjlph wr JGS/

dqg uhdo JGS shu fdslwd16: Wkh uhvxowv duh dv iroorzv=

*? |� ' �f�f�
Ee�HH�

� f�f�S
Ef�f��

Ewudgh zlwk jrog frxqwulhv�|2JGS�|�

n f�fb
Ef�fS�

Ewudgh zlwk frxqwulhv rq vdph vwdqgdug�|*JGS�|�� f�bD
Ef�S.�

EUJGS�|2Srsxodwlrq�|�

zkhuh UJGS lv uhdo JGS dqg urexvw vwdqgdug huuruv fruuhfwlqj iru ghshqghqfh dprqj

vdph frxqwu| revhuydwlrqv duh ehorz wkh frh!flhqwv1 Doo yduldeohv kdyh wkh h{shfwhg

h�hfw rq wkh wlph xqwlo dgrswlrq ri wkh jrog vwdqgdug/ dqg doo duh vwdwlvwlfdoo| vljql�fdqw

dw juhdwhu wkdq wkh 48 shufhqw ohyho ri frq�ghqfh1 Wkh frh!flhqw rq wkh udwlr ri wudgh

69Wkh huuru whup fdq wdnh rq dq| qxpehu ri glvwulexwlrqv ghshqglqj rq krz wkh hfrqrphwulfldq
eholhyhv wkh kd}dug ixqfwlrq lv vkdshg ryhu wlph1 Li wkh wuxh prgho ri wkh gdwd kdv d frqvwdqw kd}dug
udwh ru dq h{srqhqwldo kd}dug/ % kdv dq h{wuhph ydoxh glvwulexwlrq1

6:Ehorz L h{soruh wkh wulfn| lvvxh ri whvwlqj wkh lqvwlxwlrqdo fdsdelolw| k|srwkhvlv1 Ohdylqj wklv lvvxh
dvlgh grhv qrw fkdqjh p| nh| uhvxowv1 Dovr/ dv L glvfxvv odwhu/ qrqh ri wkh rwkhu idfwruv rxwolqhg lq
Vhfwlrq 715 dsshdu wr sod| d vwdwlvwlfdo uroh lq h{sodlqlqj wkh wlplqj ri wkh dgrswlrq1 Iru wklv uhdvrq/ L
suhvhqw wkh prvw sduvlprqlrxv vshfl�fdwlrq �uvw1
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zlwk jrog vwdqgdug frxqwulhv wr JGS lv vljql�fdqw dw wkh rqh shufhqw ohyho ri frq�ghqfh16;

D rqh vwdqgdug ghyldwlrq lqfuhdvh lq wkh udwlr ri wudgh zlwk jrog vwdqgdug frxqwulhv wr

JGS ghfuhdvhv wkh wlph xqwlo dgrswlrq diwhu 4;:3 e| qhduo| 75 Er �2 � �ff Ei T E��f�S�� ���shufhqw1

Wklv gursv wkh phgldq h{shfwhg wlph wr dgrswlrq iurp 4;:< wr derxw plg04;:81 Rq wkh

rwkhu kdqg/ dgglqj whq shufhqwdjh srlqwv +l1h1/ rqh vwdqgdug ghyldwlrq, wr wkh udwlr ri

wudgh zlwk frxqwulhv rq wkh vdph vwdqgdug wr JGS lqfuhdvhv wkh phgldq wlph xqwlo dgrs0

wlrq e| derxw hljkw dqg d kdoi |hduv1 Iru d vloyhu frxqwu| olnh Kroodqg/ ru wkh frxqwulhv

lq Vfdqglqdyld/ wkhvh wzr idfwruv zrunhg lq v|qf> dv wudgh zlwk wkh vloyhu eorf ghfolqhg/

wudgh zlwk wkh jrog eorf lqfuhdvhg doprvw rqh0iru0rqh1 Iru wkhvh frxqwulhv/ hdfk shufhqw0

djh srlqw fkdqjh lq wkhlu wudgh vkduhv fdxvhg e| ghihfwlrq iurp vloyhu wr jrog ghfuhdvhg

h{shfwhg zdlwlqj wlph xqwlo dgrswlrq e| derxw 45 shufhqw1

Ilqdoo| wkhuh lv hylghqfh wkdw wkh ohyho ri ghyhorsphqw dffhohudwhg wkh pryh wr wkh

jrog vwdqgdug1 D rqh vwdqgdug ghyldwlrq lqfuhdvh lq uhdo shu fdslwd rxwsxw�dq lqfuhdvh

ri urxjko| 83 shufhqw�ghfuhdvhv wkh phgldq h{shfwhg dgrswlrq wlph e| derxw irxu dqg d

kdoi |hduv1

Froxpqv wzr wkurxjk irxu ri Wdeoh 6 h{soruh wkh srvvlelolw| wkdw frxqwulhv zlwk zhdn

�qdqfldo v|vwhpv wrrn orqjhu wr dgrsw1 Froxpq 5 h{whqgv wkh edvholqh wr lqfoxgh wkh

udwlr ri jrog uhvhuyhv wr grphvwlf oldelolwlhv dqg wkh ohyho ri wkh gh�flw wr rxwsxw1 Erwk ri

wkhvh pd| phdvxuh wkh delolw| wr pdlqwdlq frqyhuwlelolw|1 Wkh frh!flhqw rq jrog uhvhuyhv

lpsolhv wkdw d kljkhu udwlr dffhohudwhv dgrswlrq1 Rqh vkrxog eh fdxwlrxv ehfdxvh wkh

ohyho ri jrog uhvhuyhv wr qrwhv rxwvwdqglqj lv txlwh reylrxvo| hqgrjhqrxv wr wkh ghvluh

ru delolw| wr jr rqwr jrog1 Wkh hvwlpdwhg frh!flhqw pd| eh h{djjhudwlqj wkh lpsdfw ri

�qdqfldo suxghqfh1 Wkh frh!flhqw rq wkh gh�flw udwlr dovr vxjjhvwv wkdw d gh�flw ohg wr

hduolhu dgrswlrq1 Wkh h�hfw dsshduv wr eh vwurqj1 Dq lpsuryhphqw ri wkh gh�flw udwlr ri

6 shufhqwdjh srlqwv +l1h1/ d vwdqgdug ghyldwlrq, zrxog dssur{lpdwho| wulsoh wkh phgldq

6;Wkh h{sodqdwru| yduldeoh wudgh zlwk jrog vwdqgdug frxqwulhv lv dfwxdoo| d vxppdwlrq zlwk wzr frp0
srqhqwv1 Wkh yduldeoh lv wkh vxp ryhu wkh surgxfw ri dq lqglfdwru yduldeoh +zklfk lv rqh lv d wudglqj
sduwqhu lv rq wkh jrog vwdqgdug, dqg wkh ohyho ri wudgh zlwk d wudglqj sduwqhu1 Wkh edvholqh uhjuhvvlrq
dvvxphv wkdw wkhuh lv qr fruuhodwlrq ehwzhhq wkh huuru whup lq hdfk frxqwu|*v ghflvlrq wr mrlq wkh jrog
vwdqgdug dqg wkh fxuuhqw revhuydwlrq*v huuru1
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Wdeoh 6= Edvholqh Uhjuhvvlrqv

Explanatory Variable Baseline Baseline with Paper Paper Regimes & 
Financial Capabilities Regimes nominal GDP

Ratio of trade with -0.036 -0.08 -0.001 -0.025
gold standard countries to GDP (.009) (0.00) (0.953) (0.068)

Ratio of trade with countries 0.091 0.15 0.404 0.29
on same standard to GDP (.121) (0.197) (0.000) (0.014)

ln (real per capita output) -0.946 -2.41 -0.608 ---
(.156) (0.037) (0.370)

ln (nominal per capita output) --- --- --- -0.15
(0.748)

Ratio of gold reserves --- -0.067 --- ---
to notes outstanding (0.012)

Ratio of deficit to output -0.61
(0.001)

Paper dummy --- --- 3.327 2.57
(0.000) (0.00)

Constant 10.03 25.6 4.327 1.69
(.040) (0.006) (0.376) (0.272)

Observations 180 148 180 310
Log likelihood -14.28 -4.37 -6.22 -15.32

Notes: The p-values for the null hypothesis that the coefficient's effect is zero  based on robust 
standard errors are in parentheses.  The dependent variable is the natural logarithm of the time until 
adoption of gold convertibility after 1870. Here a one unit change in the explanatory  variable has
 a  [(exp(beta)-1]*100 percent change in the time until adoption of the gold standard.
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zdlwlqj wlph wr dgrswlrq ri wkh jrog vwdqgdug1 Wklv uhvxow lv d elw p|vwhulrxv jlyhq wkh

dqhfgrwdo hylghqfh1 Lw frxog vxssruw wkh lghd wkdw wkh jrog vwdqgdug zdv dgrswhg e|

frxqwulhv zklfk ghvluhg wr wlh wkh kdqgv ri vshqgwkuliw jryhuqphqw16<

Wkh ehqh�w iurp dgglqj jrog uhvhuyhv lv wkh lpsuryhg �w ri wkh prgho1 Jrog uhvhuyhv

duh d yhu| jrrg suhglfwru ri wlplqj1 Krzhyhu/ ohdylqj wkdw udwlr rxw/ hlwkhu lq wkh edvholqh

ru zkhq lqfoxglqj wkh gh�flw udwlr/ grhv qrw eldv wkh txdolwdwlyh uhvxowv ri wkh edvholqh

dqg dyrlgv wdnlqj wrr vhulrxvo| wkh frh!flhqw rq wklv vwurqjo| hqgrjhqrxv yduldeoh1

Vlpso| dgglqj wkh sdshu uhjlph lqglfdwru yduldeoh wr wkh edvholqh uhjuhvvlrq vkrzv

sdshu frxqwulhv zdlwhg orqjhu wr dgrsw wkh jrog vwdqgdug1 Krzhyhu/ wklv holplqdwhv wkh

vwdwlvwlfdo vljql�fdqfh ri wkh h�hfw ri wudgh zlwk jrog vwdqgdug frxqwulhv dqg wkdw ri

shu fdslwd rxwsxw1 Wklv lv olnho| ehfdxvh wkh sdshu gxpp| surylghv d qhduo| shuihfw

suhglfwlrq ri prqhwdu| vwdwxv1 Qhduo| doo revhuydwlrqv zkhq wkh sdshu gxpp| lv htxdo

wr rqh duh |hduv lq zklfk d frxqwu| glg qrw dgrsw1 Wklv lv wkh fdvh iru 45; ri 465

revhuydwlrqv lq wkh edvholqh vdpsoh1

Uxqqlqj wkh edvholqh zlwk d sdshu gxpp| dqg qrplqdo JGS shu fdslwd grxeohv

wkh qxpehu ri revhuydwlrqv dydlodeoh1 Lq wklv vshfl�fdwlrq/ wkh sdshu gxpp| vxjjhvwv

wkdw wkh wlph xqwlo dgrswlrq lqfuhdvhg 46 wlphv zkhq d frxqwu| vx�huhg d sdshu uhjlph

uhodwlyh wr frxqwulhv zlwk d frqyhuwleoh fxuuhqf|1 Pruh lpsruwdqwo|/ wklv vshfl�fdwlrq

dovr ohdyhv wkh qhwzrun h{whuqdolwlhv frh!flhqwv lq wdfw erwk lq pdjqlwxgh dqg lq whupv

ri vwdwlvwlfdo vljql�fdqfh1 Krzhyhu/ wkh h�hfw ri shu fdslwd rxwsxw frphv rxw vwdwlvwlfdoo|

lqvljql�fdqw1

Froxpqv 4 dqg 5 ri Wdeoh 7 suhvhqw yduldwlrqv rq wkh edvholqh uhjuhvvlrq1 Froxpq

4 vxevwlwxwhv qrplqdo shu fdslwd rxwsxw iru uhdo rxwsxw zklfk h{sdqgv wkh vdpsoh vl}h1

Zkloh wkh frh!flhqw rq rxwsxw shu fdslwd ehfrphv vwdwlvwlfdoo| lqvljql�fdqw/ wkh fr0

h!flhqwv rq wudgh zlwk jrog vwdqgdug frxqwulhv dqg wudgh zlwk frxqwulhv rq wkh vdph

vwdqgdug uhpdlq vlplodu lq erwk pdjqlwxgh dqg vwdwlvwlfdo vljql�fdqfh1

6<Rq wkh rwkhu kdqg/ wklv yduldeoh lv d yhu| qrlv| phdvxuh1 Gdwd froohfwlrq rq jryhuqphqw �qdqfh dqg
qrplqdo JGS lv idu iurp shuihfw hyhq lq uhodwlyho| uhfhqw gdwd1 Wklv sureohp pljkw eldv wkh hvwlpdwhg
frh!flhqw1
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Wdeoh 7= Rwkhu Vshfl�fdwlrqv
Explanatory Variable  Alternative  Long Terms of

 Measure of GDP Specification  Trade Effects

Ratio Trade with gold -0.037 -0.035
Standard countries to GDP (0.001) (0.784)

Ratio of trade with countries 0.063 0.079 0.099
on same standard to GDP (0.214) (0.676) (0.082)

Ratio of imports from 0.028 -0.045
non-gold Countries to GDP (0.835) (0.102)

Ratio of gold reserves -0.043
to notes outstanding (0.302)

ln (real per capita output) -1.511 -0.539
(0.373) (0.441)

Average current account deficit -0.132
(0.751)

Exchange rate volatility -0.541
(0.552)

ln (Nominal GDP per capita) -0.861
(0.077)

Agricultural output to GDP 0.002
(0.975)

Silver reserves -0.026
(m of pounds sterling) (0.757)

Constant 5.892 16.983 6.721
(0.000) (0.242) (0.191)

Observations 310 126 153
Log likelihood -21.53 -7.00 -13.07

Notes: The p-values for the null hypothesis that the coefficient's effect is zero based on robust standard 
errors are in parentheses. The dependent variable is the natural logarithm of the time until adoption of
 gold convertibility after 1870. Here a one unit change in the explanatory variable has a [exp(beta)-1]*100 
percent change in the time until adoption of the gold standard.
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Lq froxpq 5/ L suhvhqw rqh whvw ri wkh k|srwkhvhv ri Vhfwlrq 7151 Zkloh wkh h{whqghg

prgho surylghv d ehwwhu orj0olnholkrrg/ wkh uhgxfhg vdpsoh vl}h pdnhv lqihuhqfh gl!fxow1

Jlyhq wkh wkhruhwlfdo vxssruw dqg wkh klvwrulfdo hylghqfh wkdw qhwzrun h{whuqdolwlhv zhuh

lpsruwdqw/ wkhuh lv qr uhdvrq wr glvfrxqw wkh edvholqh vshfl�fdwlrq173

Uhjduglqj wkh uroh ri h{fkdqjh udwh dssuhfldwlrqv dqg ghsuhfldwlrqv/ froxpq 6 vkrzv

wkdw lpsruwv iurp qrq0jrog frxqwulhv ghfuhdvhg wkh wlph wr dgrswlrq ri jrog frqyhuwlelolw|

dqg lv vwdwlvwlfdoo| vljql�fdqw dw wkh hljkw shufhqw ohyho ri vljql�fdqfh1 Krzhyhu/ lq wkh

orqjhu prgho iurp froxpq 5/ lw kdv d vljq frqwudu| wr wkh k|srwkhvlv dqg lv vwdwlvwlfdoo|

lqvljql�fdqw1 Wkh wzr yduldeohv duh kljko| fruuhodwhg +4 ' �eb,1 Wklv froolqhdulw| fdq

pdvn wkh wuxh whupv ri wudgh h�hfwv1 Jlyhq wkh klvwrulfdo uhfrug/ L dp lqfolqhg wr dffhsw

wkh uhvxowv iurp froxpq 6 dv zhdn hylghqfh iru vxfk d vwru|1

Wkh frqfoxvlrq khuh lv wkdw wkh fuhglwruv yhuvxv ghewruv vwru|/ dqg wkh vloyhu uhvhuyhv

vwru| �qg olwwoh vxssruw lq wkh gdwd1 L dovr uhmhfw/ dw vwdqgdug ohyhov ri frq�ghqfh/ wkh

lghd wkdw wkh jrog vwdqgdug zdv derxw wkh ghvluh wr pdlqwdlq d v|vwhp ri �{hg h{fkdqjh

udwhv ru dq xujh wr orzhu wkh frvwv ri eruurzlqj rq fdslwdo pdunhwv174

Zkdw h{sodlqv doo ri wkhvh qhjdwlyh uhvxowvB Wkh fuhglwruv yhuvxv ghewruv vwru| pd|

rqo| eh dssolfdeoh dw fhuwdlq srlqwv lq wlph1 Lq wkh hduo| 4;:3v/ ihz lpdjlqhg wkdw jrog

zrxog eh gh dwlrqdu|1 Lq wkh odwh 4;<3v/ qhz jrog glvfryhulhv dqg wkh vxevwlwxwlrq ri

iruhljq dvvhwv iru jrog uhvhuyhv +l1h1/ wkh �jrog h{fkdqjh vwdqgdug�, pdgh gh dwlrqdu|

ulvn ohvv ri dq lvvxh1 Wkh sulfh ohyho zdv d olyh srolwlfdo lvvxh lq wkh X1V1 dqg rwkhu

frxqwulhv ehwzhhq wkh odwh 4;:3v dqg wkh hduo| 4;<3v1 Zlooldp Mhqqlqjv Eu|dq*v ghihdw

lq wkh suhvlghqwldo hohfwlrq ri 4;<9 h�hfwlyho| forvhg wkh grru rq wkh vwuxjjoh iru �vriw

73Xq0uhsruwhg uhjuhvvlrqv �qg wkdw wkhvh yduldeohv kdyh olwwoh h{sodqdwru| srzhu lq dq| vshfl�fdwlrq1
Lq dq| fdvh/ d olnholkrrg udwlr whvw fdqqrw vwdwlvwlfdoo| glvwlqjxlvk ehwzhhq wkh orqj prgho dqg wkh
edvholqh prgho1 Wklv lv wuxh ri frxuvh zkhq uhvwulfwlqj wkh vdpsoh wr rqo| wkrvh revhuydwlrqv xvhg lq wkh
orqj vshfl�fdwlrq1

74Dv dq dowhuqdwlyh phdvxuh ri h{fkdqjh udwh yrodwlolw|/ L xvhg wkh wudgh0zhljkwhg gl�huhqfh ehwzhhq
yrodwlolw| xqghu wkh fxuuhqw uhjlph dqg wkh yrodwlolw| Hqjodqg kdg djdlqvw rwkhu frxqwulhv1 D odujh
srvlwlyh gl�huhqfh zrxog lpso| d orzhu wudgh0zhljkwhg yrodwlolw| xqghu wkh jrog vwdqgdug1 Wklv phdvxuh
shuirupv qr ehwwhu wkdq wkh rwkhuv1 Wkh dvvxpswlrq wkdw d survshfwlyh qhz0frphu wr wkh jrog vwdqgdug
zrxog kdyh urxjko| wkh vdph yrodwlolw| dv Hqjodqg lv ydolg1 Wkh jrog vwdqgdug lpsolhg yhu| olplwhg
h{fkdqjh udwh  xfwxdwlrq jlyhq frqyhuwlelolw| zdv pdlqwdlqhg1
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prqh|�1 Wkh vdph dujxphqw fdq eh pdgh uhjduglqj wkh ohyho ri wkh h{fkdqjh udwh1

Wkh vwdwlvwlfdo lqvljql�fdqfh ri h{fkdqjh udwh yrodwlolw| vhhpv wr vtxduh zlwk wkh

uhvxowv iurp Oösh}0Föugryd dqg Phlvvqhu +5333,dqg Iodqguhdx dqg Pdxuho +5333,1 Erwk

vwxglhv �qg wkdw h{fkdqjh udwh yrodwlolw| kdg qr vwdwlvwlfdoo| vljql�fdqw h�hfw rq wudgh

lq wkh odwh qlqhwhhqwk fhqwxu|1 Shukdsv wkh frvwv ri d  xfwxdwlqj h{fkdqjh udwh zhuh

hdvlo| fryhuhg1 Whvwlprq| iurp D1D1 Orz vxjjhvwv wkdw  xfwxdwlrqv lq wkh h{fkdqjh udwh

zhuh ri olwwoh lpsruwdqfh iru klv lpsruwlqj exvlqhvv +X1V1 Frpplvvlrq rq Lqwhuqdwlrqdo

H{fkdqjh +4<37,,1 Ilqdoo|/ wkh vloyhu dujxphqw vhhpv wr eh orjlfdoo| frqvlvwhqw/ exw ihz

frxqwulhv dfwxdoo| kdg odujh kroglqjv1 Wkh yduldwlrq lq wkh gdwd lv wrr odujh wr jhw d

suhflvh hvwlpdwh ri wkh frh!flhqw1 Fhuwdlqo| wklv lvvxh orrphg odujh lq wkh plqgv ri Edqn

ri Iudqfh r!fldov +Iodqguhdx +4<<9,,1

Wkh srvlwlyh uhvxowv iurp Wdeoh 6 dqg 7 duh fohdu1 D prqhwdu| krprjhql}dwlrq vwru|/

dv rxwolqhg lq Dsshqgl{ D dqg lq Vhfwlrq 6/ surylghv d uhdvrqdeoh h{sodqdwlrq iru wkh

yduldwlrq lq wkh wlplqj ri wkh dgrswlrq ri wkh jrog vwdqgdug1 Dv wkh zruog zhqw wr

jrog/ wudgh zlwk jrog vwdqgdug frxqwulhv ehjdq wr pdnh xs d odujhu sruwlrq ri JGS dqg

lw fdph wr eh hyhu0pruh luuhvlvwleoh wr dgrsw wkh jrog vwdqgdug1 Qhwzrun h{whuqdolwlhv

gh�qhg wkh vkdsh ri wkh lqwhuqdwlrqdo prqhwdu| uhjlph ri wkh odwh qlqhwhhqwk fhqwxu|1 D

fhuwdlq ohyho ri ghyhorsphqw zdv dovr qhfhvvdu| wr dgrsw jrog hduo|1 Ilqdqfldoo| edfnzdug

frxqwulhv ghod|hg dgrswlrq/ exw vwudqjho|/ frxqwulhv zlwk exgjhwdu| sureohpv dgrswhg

hduolhu1 Sdshu frxqwulhv zhuh lq d fodvv dsduw iurp douhdg| frqyhuwleoh frxqwulhv/ dqg wkh|

frxog qrw udslgo| hvwdeolvk jrog frqyhuwlelolw|1 Wkh iroorzlqj vhfwlrq whvwv wkh urexvwqhvv

ri wkh edvholqh uhvxowv1

916 Vhqvlwlylw| Dqdo|vlv

Dowhuqdwlyh Vshfl�fdwlrqv

Lq Wdeoh 6/ L xvhg wkh h{srqhqwldo prgho zklfk lpsrvhv d frqvwdqw kd}dug udwh ryhu

wlph rq wkh gdwd1 Wdeoh 8 xvhv rwkhu sdudphwhul}dwlrqv ri wkh kd}dug udwh dqg wkh

vhpl0sdudphwulf Fr{ hvwlpdwru1 Li wkh uhvxowv duh frpsdudeoh/ p| jhqhudo frqfoxvlrqv
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duh qrw ehlqj vzd|hg e| wkh sduwlfxodu sdudphwhul}dwlrqv175 Froxpq 7 uhsruwv d surelw

hvwlpdwh ri wkh suredelolw| ri dgrswlrq ri wkh jrog vwdqgdug1 Wklv dvvxphv wkdw wkh wlph0

frqglwlrqdo suredelolw| ri dgrswlrq lv frqvwdqw ryhu wlph1 Lq hdfk sdudphwhul}dwlrq/ wkh

frh!flhqwv ri lqwhuhvw pdlqwdlq d ohyho ri vwdwlvwlfdo vljql�fdqfh vlplodu wr wkh edvholqh/

wkhlu dqwlflsdwhg vljqv dqg wkhlu uhodwlyh pdjqlwxghv176 Lqwhuhvwlqjo|/ wkh surelw prgho

�wv zhoo177

Olqhdu Suredelolw| Vshfl�fdwlrq

Wkh qh{w wdeohv xvh d olqhdu suredelolw| prgho +l1h1/ ROV zkhuh wkh ghshqghqw yduldeoh

lv d }hur lq |hduv ri qrq0dgrswlrq dqg rqh lq wkh |hdu ri dgrswlrq,178 Wkh prwlydwlrq iru

xvlqj wklv prgho lv/ lq sduw/ wr idflolwdwh wkh dwwhpsw wr ghdo zlwk d srwhqwldo hqgrjhqhlw|

sureohp1 L wdfnoh wkdw lvvxh lq wkh qh{w vxe0vhfwlrq/ exw L suhvhqw wkhvh uhvxowv iru frp0

sdulvrq wr erwk wkh suhylrxv dqg wkh iroorzlqj wdeohv179 Froxpq 4 ri Wdeoh 9 suhvhqwv

d vwudljkwiruzdug dssolfdwlrq ri wkh olqhdu suredelolw| prgho wr wkh srrohg vdpsoh1 Uh0

vxowv duh yluwxdoo| lghqwlfdo wr wkh surelw hvwlpdwhv dqg txdolwdwlyho| vxssruw wkh edvholqh

h{srqhqwldo prgho1

75Wkh Fr{ prgho dvvxphv wkdw wkh kd}dug ri dgrswlrq lv sursruwlrqdo iru doo vxemhfwv1 Wklv prgl0
�fdwlrq holplqdwhv frpprq hqylurqphqwdo idfwruv d�hfwlqj doo frxqwulhv lq d jlyhq |hdu dqg hvwlpdwhv
wkh fkdqjh lq wkh uhodwlyh kd}dug udwh iru d fkdqjh lq wkh h{sodqdwru| yduldeohv1 Rqh fdqqrw frpsxwh
wkh fkdqjh lq h{shfwhg wlph xqwlo dgrswlrq xvlqj wklv prgho1 Dgglwlrqdoo|/ qrw lpsrvlqj vwuxfwxuh rq
wkh edvholqh kd}dug/ dggv qrlvh wr wkh fdofxodwlrq ri wkh pdujlqdo h�hfwv ri wkh h{sodqdwru| yduldeoh1
Wkh ehqh�w ri wklv hvwlpdwru lv wkdw lw grhv qrw lpsrvh vwuxfwxuh rq wkh vkdsh ri wkh edvholqh kd}dug
zklfk pljkw eldv wkh pdjqlwxgh ri wkh frh!flhqwv1 Dv uhvxowv vkrz/ wkh pdjqlwxgh ri wkh frh!flhqwv
duh vlplodu lq wkh Fr{/ Zhlexoo dqg h{srqhqwldo prghov1 Lpsrvlqj d sduwlfxodu sdudphwhul}dwlrq grhv
qrw vhhp wr eldv p| uhvxowv1

76Vwdqgdug huuruv duh urexvw dqg dffrxqw iru wkh ghshqghqfh dprqj frxqwu| revhuydwlrqv1
77Wkh �w ri wkh prgho lv h{wuhpho| jrrg1 Wkh svhxgr U0vtxduhg lv 317</ dqg wkh phdq ri wkh suhglfwhg

suredelolw| lq dfwxdo |hduv ri dgrswlrq lv 3187 zkloh lq |hduv ri qrq0dgrswlrq wkh phdq lv 313:1 Dovr/
dgglqj lq wkh jrog fryhu udwlr dv dq h{sodqdwru| yduldeoh pdnhv wkh qhwzrun h�hfwv vljql�fdqw zlwkrxw
juhdwo| dowhulqj wkh pdjqlwxgh ri wkh frh!flhqwv1

78Wkh xvh ri wklv prgho xvhv wkh gxdolw| ehwzhhq wkh kd}dug dssurdfk dqg wkh DIW dssurdfk1 Li
vrphwklqj lqfuhdvhv wkh wlph0frqglwlrqdo suredelolw| ri dgrswlrq +l1h1/ wkh kd}dug udwh, wkhq lw dovr
lq xhqfhv wkh h{shfwhg wlph xqwlo dgrswlrq frqglwlrqdo rq mrlqlqj wkh vdpsoh lq wkh jlyhq |hdu1 Khuh L
dp dovr hvwlpdwlqj d frqglwlrqdo suredelolw| ri dgrswlrq1 Wklv vshfl�fdwlrq/ li lw zrunv vlploduo| wr wkh
gxudwlrq dssurdfk/ ydolgdwhv wkh xvh ri wkh vlpsoh wzr0vwdjh ohdvw vtxduhv dssurdfk L wdnh lq wkh qh{w
vxe0vhfwlrq

79Rqh gudzedfn ri wklv prgho/ frpsduhg wr wkh gxudwlrq dqdo|vlv/ lv wkh gl!fxow| ri wuhdwlqj wkh
fhqvruhg revhuydwlrqv1 L gr qrw fruuhfw iru wklv sureohp khuh ehfdxvh wkh srwhqwldo eldv zrxog dsshdu
wr eh vpdoo1
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Wdeoh 8= Dowhuqdwlyh Sdudphwhul}dwlrqv

Explanatory Variable Weibull Cox Semi- Log-Logistic Probit
Parametric  Model

Ratio of trade with gold -0.046 .025 -0.096 0.003
standard countries to GDP (0.063) (0.140) (0.063) (0.011)

Ratio of trade with countries 0.153 -0.104 0.13 -0.004
on same standard to GDP (0.112) (0.114) (0.057) (0.162)

ln (real per capita output) -1.111 0.634 -0.554 0.039
(0.172) (0.342) (0.835) (0.329)

Constant 11.087 7.227
(0.065) (0.731)

Weibull parameter p 0.803
(0.162)

Observations 180 180 180 180
Log likelihood -13.9 -19.84 -11.6 -40.1
Pseudo R-squared .09
Observed probability 0.066
Predicted probability at x-bar 0.052

Notes: The p-values for the null hypothesis that the coefficient's effect is zero based on robust standard 
errors are in brackets. The dependent variable in column one and three is the natural logarithm 
of the time until adoption of gold convertibility after 1870.  In column two the dependent variable 
is the natural logarithm of the hazard rate of adoption. The dependent variable in column four, for the Probit
 estimation, is one if a country adopted gold in the given year of observation and zero if it did not adopt gold. 
In column two, the effect of a one unit change in the explanatory variable is a  (beta)*100 percent change in the
 relative hazard  (i.e., probability) of adoption of gold convertibility. The coefficients in column one and three report 
that a one unit increase in the explanatory variable has a [exp(beta)-1]*100 percent change in the time until 
adoption of the gold standard.  The coefficients in column four report dF/dx—the change in the probability of 
adoption given a one unit change in the regressor.  
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Wdeoh 9= Olqhdu Suredelolw| dqg Sdqho Prghov

Explanatory Variable
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Ratio of trade with gold 0.005 0.001 -0.002 0.005 0.0002 0.006
standard countries to GDP (0.002) (0.004) (0.003) (0.002) (.001) (0.002)

Ratio of trade with countries -0.004 -0.031 0.011 -0.005 -0.001 -0.008
on same standard to GDP (0.003) (0.006) (0.005) (0.003) (0.007) (0.004)

ln ( real per capita output) 0.039 0.073 -0.012 0.039 -0.0003 0.027
(0.038) (0.167) (0.054) (0.034) (0.006) (0.039)

Constant -0.28 -0.384 0.182 -0.281  --- -0.188
(0.25) (1.161) (0.384) (0.236) (0.282)

Observations 180 180 180 180 116 180
R-squared 0.05 0.196 0.304 0.49 0.297
Root MSE 0.245 0.243

Notes: Robust standard errors are reported in parentheses. The dependent variable is one if a country adopted 
gold in the given year of observation and zero if it did not adopt gold in that year. Country specific indicators 
are omitted from column five. Year specific indicators are omitted from column six.
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Wkh qh{w froxpqv xvh sdqho hvwlpdwlrq whfkqltxhv1 L suhvhqw d sdqho �zlwklq� hvwlpd0

wru/ d sdqho �ehwzhhq� hvwlpdwru/ d udqgrp h�hfwv whfkqltxh dqg srrohg vdpsoh surelw

hvwlpdwhv zlwk frxqwu|0�{hg h�hfwv17: Wkh zlwklq hvwlpdwru fkhfnv li wkh edvholqh uhvxowv

duh ehlqj gulyhq e| yduldqfh dfurvv wlph lq wkh fryduldwhv1 Wkh ehwzhhq phwkrg xvhv

furvv0vhfwlrqdo yduldqfh lq frxqwu|0edvhg phdqv wr lghqwli| wkh frh!flhqwv ri lqwhuhvw1

Lq wkh zlwklq prgho/ wkh frh!flhqw rq wudgh zlwk jrog vwdqgdug frxqwulhv ehfrphv

lqvljql�fdqw wkrxjk lw nhhsv lwv h{shfwhg vljq dqg kdv d vlplodu pdjqlwxgh wr wkh surelw

hvwlpdwhv1 Lq wkh ehwzhhq prgho/ erwk qhwzrun h�hfwv kdyh  lsshg vljq1 Rq wkh rwkhu

kdqg/ wkh udqgrp h�hfwv frh!flhqwv edfnxs wkh uhvxowv iurp wkh gxudwlrq dqdo|vlv dqg

wkh srrohg olqhdu suredelolw| prgho17; Lw zrxog dsshdu wkdw yduldwlrq ryhu wlph lq wkh

h{sodqdwru| yduldeohv/ udwkhu wkdq furvv0vhfwlrqdo yduldqfh/ lv uhvsrqvleoh iru h{sodlqlqj

wkh wlplqj ri wkh dgrswlrq ri wkh jrog vwdqgdug17<

Froxpq 9 ri Wdeoh 9 srrov wkh vdpsoh dqg uxqv ROV xvlqj |hdu gxpplhv wr sxujh

wkh gdwd ri wlph vshfl�f idfwruv1 Wklv phwkrg xvhv furvv vhfwlrq dqg wlph vhulhv yduldqfh

exw grhv qrw dvvxph wkdw wkh suredelolw| ri dgrswlrq lq dq| jlyhq |hdu lv xq0d�hfwhg

e| wkh |hdu ri revhuydwlrq1 Khuh wkh hvwlpdwhv rq wkh qhwzrun h{whuqdolwlhv frh!flhqwv

txdolwdwlyho| vxssruw wkh edvholqh prgho/ exw wkhlu vwdwlvwlfdo vljql�fdqfh lv vrphzkdw

glplqlvkhg +zlwk wkh h{fhswlrq ri wkh frh!flhqw rq wudgh zlwk jrog vwdqgdug frxqwulhv

zklfk lv vljql�fdqw dw wkh �yh shufhqw ohyho ri frq�ghqfh,1

Rplwwhg Yduldeoh Eldv2Hqgrjhqhlw|

Ilqdoo|/ L dgguhvv wkh srwhqwldo sureohp ri xqrevhuyhg khwhurjhqhlw| dqg vlpxowdqh0

lw| eldv1 Oösh}0Föugryd dqg Phlvvqhu +5333, vkrz wkdw elodwhudo wudgh pd| lqfuhdvh

gudpdwlfdoo| zkhq wzr frxqwulhv duh rq wkh jrog vwdqgdug1 Wklv sdshu dujxhv wkdw d

frxqwu| zrxog eh pruh olnho| wr eh rq jrog wkh pruh lw wudghg zlwk rwkhu jrog vwdqgdug

frxqwulhv1 Qrwklqj uxohv rxw wkh srvvlelolw| wkdw wkh frh!flhqw rq wkh udwlr ri wudgh zlwk

7:Wkh vwdqgdug huuruv lq wkh srrohg vdpsoh duh urexvw vwdqgdug huuruv1
7;D Kdxvpdq h{rjhqhlw| whvw vxjjhvwv wkdw wklv prgho lv qrw d jrrg vshfl�fdwlrq krzhyhu1
7<Krzhyhu/ jlyhq wkh gdwd/ zh fdqqrw vrxqgo| uhmhfw wkh lghd wkdw xqrevhuydeohv dw wkh frxqwu| ohyho

duh gulylqj wkh uhvxowv rq wkh qhwzrun h�hfwv1 Qhyhuwkhohvv rqh vkrxog qrw eh wrr ghpdqglqj lq wkhvh
vshfl�fdwlrqv dv wkh ghjuhhv ri iuhhgrp gurs suhflslwrxvo| sxwwlqj vwudlq rq wkh gdwd1 Wkh srlqw hvwlpdwhv
duh vwloo vxjjhvwlyh ri wkh ruljlqdo uhvxowv1
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jrog vwdqgdug frxqwulhv wr JGS lv eldvhg gxh wr wkh suhvhqfh ri d vlpxowdqhlw| eldv ru

rplwwhg yduldeohv wkdw duh fruuhodwhg zlwk wudgh qhwzrunv dqg prqhwdu| uhjlph fkrlfh1

Wr uhvroyh wklv lvvxh/ L wdnh wzr gl�huhqw dssurdfkhv1 Wkh �uvw phwkrg vlpso| xvhv

wkh �wwhg ydoxhv iurp d uhjuhvvlrq ri wkh udwlr ri wudgh zlwk jrog vwdqgdug frxqwulhv wr

JGS rq lwv odjjhg ydoxh lq wkh edvholqh DIW prgho1 Wdeoh : vkrzv wklv grhv qrw d�hfw

wkh uhvxowv iurp Wdeoh 6 lq dq| vljql�fdqw zd|1 Wkh vhfrqg phwkrg xvhv dq lqvwuxphqwdo

yduldeohv whfkqltxh1

Wr �qg lqvwuxphqwv iru wkh udwlr ri wudgh zlwk jrog vwdqgdug frxqwulhv wr JGS/ L

xvh dq dssurdfk wkdw iroorzv forvho| Iudqnho dqg Urphu +4<<<, dqg Iudqnho dqg Urvh

+5333,1 L uxq wzr0vwdjh ohdvw vtxduhv xvlqj wkh �wwhg ydoxhv iurp wkh iroorzlqj �uvw0vwdjh

uhjuhvvlrq

wudgh zlwk jrog frxqwulhv�|2JGS�| ' qf n q� *? Esrsxodwlrq�|�n +7,

q2 *? Ephdq glvwdqfh wr jrog frxqwulhv �|� n q� Eerughu�|� n D�|

zkhuh phdq glvwdqfh wr jrog frxqwulhv lv wkh dyhudjh juhdw flufoh glvwdqfh iurp doo

jrog vwdqgdug frxqwulhv wr frxqwu| � dqg �erughu� lv dq lqglfdwru htxdo wr rqh li frxqwu|

� kdv dw ohdvw rqh erughu frxqwu| rq wkh jrog vwdqgdug lq |hdu |183

Iroorzlqj wkh judylw| dssurdfk/ wkh udwlr ri wudgh zlwk jrog vwdqgdug frxqwulhv wr

JGS lv lqyhuvho| fruuhodwhg wr wkh vl}h ri wkh frxqwu| exw wkhuh lv qr uhdvrq zk| srs0

xodwlrq ohyhov vkrxog eh fruuhodwhg wr wkh ghflvlrq wr dgrsw wkh jrog vwdqgdug184 Wkh

judylw| dssurdfk dovr dvvhuwv wkdw glvwdqfh iurp d frxqwu| +vkdulqj d erughu, lv lqyhuvho|

+gluhfwo|, uhodwhg wr wkh ohyho ri wudgh zlwk d frxqwu|1 Dv Iudqnho dqg Urphu +4<<<,

dujxh/ wkhuh lv qr uhdvrq wr eholhyh wkdw wkh jhrjudsklf fkdudfwhulvwlfv ri frxqwulhv duh

83Wkh glvwdqfh phdvxuh lv wdnhq iurp Urvh +5333, dqg lv iru wkh prghuq gh�qlwlrq ri erxqgdulhv1
Jlyhq p| vdpsoh wklv lv xqolnho| wr vnhz wkh uhvxowv1

84Udwkhu wkdq xvlqj wkh qdwxudo orjdulwkp ri srsxodwlrq/ L dovr wulhg uhdo JGS1 Uhvxowv gr qrw fkdqjh
xvlqj wklv yduldeoh1 Dovr/ wklv dssurdfk lv d vkruwfxw iurp Iudqnho dqg Urphu*v dssurdfk1 Wkhuh/ wkh
phwkrg lv wr suhglfw elodwhudo wudgh dqg wkhq wr djjuhjdwh dfurvv frxqwu| sdluv1 Krzhyhu/ Iudqnho dqg
Urvh +5333, glvfxvv dqg vxffhvvixoo| hpsor| wklv vruw ri d vkruwfxw1 Ohdylqj rxw wkh udwlr ri wudgh zlwk
frxqwulhv rq wkh vdph vwdqgdug wr JGS grhv qrw fkdqjh wkh uhvxowv1
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Wdeoh := Lqvwuxphqwdo Yduldeohv Vshfl�fdwlrqv

Explanatory Variables Exponential Exponential 2SLS 2SLS w/  2SLS w/ 1st Stage Regression
Duration Duration Fixed Year

Effects  controls Instruments

Ratio of trade with gold -0.132 0.012 0.022 0.012 ln (population) -5.84
standard countries to GDP (0.013) (0.008) (0.009) (0.009) (0.386)

Lagged ratio trade with gold -0.03 Average distance -0.571
standard countries to GDP (0.014) to gold standard (0.997)

countries
Ratio of trade with countries 0.075 0.144 -0.006 -0.019 -0.011
on same standard to GDP (0.193) (0.064) (0.004) (0.01) (0.007)

Border dummy 5.79
ln (real per capita output) -0.95 -0.929 0.015 -0.563 0.011 (one if at least one (1.31)

(0.163) (0.122) (0.04) (0.26) (0.05) gold standard 
ctry. on the border)

Constant 9.907 11.542 -0.211 4.234 -0.093 33.34
(0.047) (0.015) (0.28) (2.053) (0.349) (8.47)

Observations 167 183 180 180 180 351
R-squared 0.24 0.27 0.42
Log Likelihood -13.92 -12.12
Root MSE 0.253 0.24 0.247 8.87

Notes: The p-values for the null hypothesis that the coefficient's effect is zero based on robust standard errors are in
 brackets in column one and two. Standard errors corrected for the instrumental variables approach are reported in column
three through five. Standard errors are reported in brackets in column seven. In column one and two, the dependent
 variable is the natural logarithm of the time of adoption. The dependent variable in columns three through five is one if a
 country adopted gold convertibility in a given year and zero if it did not adopt gold. The dependent variable in the final
 column is trade with gold standard countries relative to GDP. In column one and two a one unit change in the explanatory
 variable has a  (exp(beta)-1)*100 percent change in the time until adoption of the gold standard.  The coefficients in
 column three through five report the change in the probability of adoption given a one unit change in the regressor.  

fruuhodwhg zlwk srvvleoh rplwwhg yduldeohv wkdw gulyh frxqwulhv wr dgrsw wkh jrog vwdqgdug

hduolhu ru odwhu1 Fdvxdo revhuydwlrq vxjjhvwv dv pdq| frxqwulhv qhdu wr/ ru rq wkh erughu

ri/ jrog vwdqgdug frxqwulhv glg qrw dgrsw jrog dv wkrvh wkdw glg1 Rq wkh rwkhu kdqg/ wkh

fxuuhqw wudgh olwhudwxuh vkrzv wkdw wkhvh yduldeohv vwurqjo| lq xhqfh wkh ohyho ri wudgh1

Froxpq : ri Wdeoh : uhsruwv wkh �uvw0vwdjh uhjuhvvlrq ri wudgh zlwk jrog vwdqgdug

frxqwulhv wr JGS rq wkh lqvwuxphqwv> wkh prgho �wv zhoo/ kdv dq -�vtxduhg ri 3175/

wkh I0whvw iru }hur vorshv vrxqgo| uhmhfwv wkh qxoo k|srwkhvlv +I0ydoxh ' .S�2S, dqg wkh

fruuhodwlrq ehwzhhq wkh suhglfwhg ydoxhv dqg wkh ghshqghqw yduldeoh lv 3198185 Froxpq

5 vlpso| xvhv wkh �wwhg ydoxhv iurp wkh �uvw0vwdjh uhjuhvvlrq lq wkh edvholqh gxudwlrq

prgho1 Wkrxjk L kdyh qrw fruuhfwhg wkh vwdqgdug huuruv/ wkh pdjqlwxgh ri wkh frh!flhqw

rq wkh udwlr ri wudgh zlwk jrog vwdqgdug frxqwulhv lqfuhdvhv lq wklv vshfl�fdwlrq1

85D uhjuhvvlrq ri wkh ghshqghqw yduldeoh rq wkh suhglfwhg ydoxhv jlyhv d frh!flhqw ri rqh zklfk lv
vwdwlvwlfdoo| vljql�fdqw dw ohvv wkdq wkh rqh shufhqw ohyho ri frq�ghqfh1
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Wkh rwkhu froxpqv xvh wkh olqhdu suredelolw| prgho rq wkh srrohg gdwd/ wkh srrohg

gdwd zlwk frxqwu| lqglfdwruv dqg wkh srrohg gdwd zlwk wlph gxpplhv1 Lq hdfk fdvh/ L xvh

wkh �wwhg ydoxhv iurp htxdwlrq +7, dv lqvwuxphqwv iru wkh udwlr ri wudgh zlwk jrog vwdqgdug

frxqwulhv wr JGS1 Wkh vwdwlvwlfdo vljql�fdqfh ydulhv/ exw wkh pdjqlwxgh dqg gluhfwlrq ri

wkh h�hfw ri wudgh zlwk jrog vwdqgdug frxqwulhv lqfuhdvhv uhodwlyh wr wkh uhvxowv lq Wdeoh

61 Lq wkh srrohg vshfl�fdwlrq/ zh fdqqrw uhmhfw dw wkh ;9 shufhqw ohyho ri frq�ghqfh wkdw

wkh h�hfw ri wudgh zlwk jrog vwdqgdug frxqwulhv lv }hur1 Wkh frqfoxvlrq lv wkdw xqrevhuyhg

khwhurjhqhlw| ru vlpxowdqhlw| eldv lv qrw vhulrxvo| d�hfwlqj wkh uhvxowv186

Ilqdoo|/ xquhsruwhg uhjuhvvlrqv whvwhg wkh vhqvlwlylw| ri wkh edvholqh h{srqhqwldo uhvxowv

wr srvvleoh rxwolhuv dqg glvsxwhv lq wkh gdwh ri dgrswlrq ri jrog frqyhuwlelolw|1 L gursshg

hdfk frxqwu|/ rqh dw d wlph1 Lq qrqh ri wkh fdvhv zhuh wkh edvholqh uhvxowv dowhuhg1

Vlploduo|/ fkdqjlqj wkh gdwhv ri dgrswlrq wr frlqflgh zlwk rwkhu dxwkruv* gdwlqj ri wkh

dgrswlrq ri wkh jrog vwdqgdug pdnhv qr vljql�fdqw gl�huhqfh wr wkh uhvxowv187

: Frqfoxvlrqv

Frxqwulhv irxqg lw pruh ydoxdeoh wr mrlq wkh jrog vwdqgdug zkhq wudgh zlwk rwkhu jrog

vwdqgdug frxqwulhv pdgh xs d odujh sursruwlrq ri JGS dqg zkhq wkh| wudghg uhodwlyho|

olwwoh zlwk frxqwulhv rq rwkhu frpprglw| vwdqgdugv1 Wkh hphujhqfh ri wkh fodvvlfdo jrog

vwdqgdug lv derxw lqwhuqdwlrqdo vwudwhjlf lqwhughshqghqflhv1 Wkh dfwlrqv ri rwkhu qdwlrqv

vwurqjo| lq xhqfhg grphvwlf uhjlph fkrlfh1 Lw dovr dsshduv wkdw pruh ghyhorshg frxqwulhv

dgrswhg jrog vrrqhu1 Vrph hylghqfh vxjjhvwv wkdw frxqwulhv wkdw zhuh qrw �qdqfldoo|

suxghqw ghod|hg dgrswlrq ri wkh jrog vwdqgdug1

Vrph zhdn hylghqfh lq wkh lqlwldo vshfl�fdwlrqv dovr vxssruwv wkh k|srwkhvlv wkdw

86Whvwv iru wkh h{rjhqhlw| ri wudgh zlwk jrog vwdqgdug frxqwulhv uhodwlyh wr JGS jlyh pl{hg uhvxowv1
D Gxuelq0Zx0Kdxvpdq whvw/ vxjjhvwhg e| Gdylgvrq dqg PdfNlqqrq +4<<6,/ fdqqrw uhmhfw wkh qxoo
k|srwkhvlv ri h{rjhqhlw|1 D Kdxvpdq whvw iru h{rjhqhlw| vkrzv zh fdq uhmhfw wkh qxoo k|srwkhvlv ri
h{rjhqhlw| dw wkh <3 shufhqw ohyho ri frq�ghqfh1

87L fkdqjhg wkh gdwh ri dgrswlrq iru Qruzd| wr 4;:8 iurp 4;:6> L doorzhg Dxvwuld0Kxqjdu| wr dgrsw
jrog lq 4<35 dv lq Iodqguhdx/ Oh0Fdfkhx{/ dqg ]xphu +4<<;,> �qdoo|/ dv Lwdo| kdg d uhodwlyho| vwdeoh
fxuuhqf| ehwzhhq 4;<6 dqg 4<46 L gursshg lw iurp wkh vdpsoh lq wkdw shulrg/ lq h�hfw wuhdwlqj lw dv li
lw zhuh dfwxdoo| rq jrog1
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lpsruwhuv ri surgxfwv iurp qrq0jrog duhdv wulhg wr wdnh dgydqwdjh ri wkh ghsuhfldwlqj

fxuuhqflhv lq wkh shulskhu| e| dgrswlqj jrog hduo| rq1 L �qg olwwoh hylghqfh wkdw rssrvlwlrq

e| ghewru lqwhuhvwv ghod|hg dgrswlrq ri wkh jrog vwdqgdug/ wkdw wkh jrog vwdqgdug zdv

derxw d vhdufk iru vwdelolw| lq h{fkdqjh udwhv ru wkdw frxqwulhv zlwk odujh vloyhu uhvhuyhv

kdg gl!fxow| pdnlqj dq hduo| vzlwfk wr jrog1

Li frxqwulhv dgrswhg vlplodu prqhwdu| uhjlphv lq h{shfwdwlrq ri vdylqjv lq wkh frvw ri

wudgh/ wklv vtxduhv zlwk zkdw zh nqrz derxw wkh krprjhql}dwlrq ri prqhwdu| uhjlphv

dqg wkh ohyho ri wudgh1 Oösh}0Föugryd dqgPhlvvqhu +5333, dqg Urvh +5333, �qgprqhwdu|

uhjlphv kdyh d odujh lq xhqfh rq wudgh1 Li wklv lv wkh fdvh/ wkhq prqhwdu| uhjlphv pd|

sod| d nh| uroh lq h{sodlqlqj wkh lqwhjudwlrq ri wkh zruog hfrqrp| lq wkh odwh qlqhwhhqwk

fhqwxu| dqg hyhq wrgd|1 Pruhryhu/ li wudgh eulqjv derxw odujh zhoiduh jdlqv dqg hqkdqfhv

jurzwk/ wkh hphujhqfh ri wkh fodvvlfdo jrog vwdqgdug pd| kdyh vxevwdqwldoo| frqwulexwhg

wr udslgo| dgydqflqj olylqj vwdqgdugv ehwzhhq 4;:3 dqg 4<461 Ilqdoo|/ wklv sdshu surylghv

d sduwldo dqvzhu wr wkh txhvwlrq ri �Glg lw kdyh wr eh jrogB� Wkh hpslulfdo dqg wkhruhwlfdo

uhvxowv looxvwudwh wkdw wkh jrog vwdqgdug zdv rqo| rqh ri vhyhudo htxloleuld wkdw pljkw kdyh

rffxuuhg1 Vloyhu ru elphwdoolvp pljkw kdyh ehhq wkh joredo vwdqgdug li d odujh hqrxjk

pdvv ri frxqwulhv dgkhuhg wr wkhp1
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Uhihuhqfhv

Dohvlqd/ D1/ dqg U1 M1 Eduur +5333,= �Fxuuhqf| Xqlrqv/� Glvfxvvlrq Sdshu :<5:/
Qdwlrqdo Exuhdx ri Hfrqrplf Uhvhdufk/ Zrunlqj Sdshu1

Eduelhul/ N1 +4<<9,= �Hfrqrplf Lqwhughshqghqfh dqg Plolwdul}hg Lqwhuvwdwh Frq lfw/
4;:304<;8/� Sk1G1 wkhvlv/ Elqjkdpswrq Xqlyhuvlw|1

Edundl/ K1 +4<:6,= �Wkh Pdfur0Hfrqrplfv ri Wvdulvw Uxvvld lq wkh Lqgxvwuldol}dwlrq
Hud= Prqhwdu| Ghyhorsphqwv/ wkh Edodqfh ri Sd|phqwv dqg wkh Jrog Vwdqgdug/�
Mrxuqdo ri Hfrqrplf Klvwru|/ 66/ 66<�6:41

Erugr/ P1/ dqg E1 Hlfkhqjuhhq +4<<<,= �Lv rxu Fxuuhqw Lqwhuqdwlrqdo Hfrqrplf
Hqylurqphqw Xqxvxdoo| Fulvlv SurqhB/� lq Surfhhglqjv ri d Frqihuhqfh= Fdslwdo Iorzv
dqg wkh Lqwhuqdwlrqdo Ilqdqfldo V|vwhp/ hg1 e| G1 Juxhq/ dqg O1 Jrzhu1 M1V1 PfPloodq/
Dxvwudold1

Erugr/ P1/ dqg I1 H1 N|godqg +4<<:,= �Wkh Jrog Vwdqgdug dv d Uxoh/� lq Wkh Jrog
Vwdqgdug lq Wkhru| dqg Klvwru|/ hg1 e| E1 Hlfkhqjuhhq/ dqgP1 Iodqguhdx1 Urxwohgjh/
Qhz \run1

Erugr/ P1/ dqg K1 Urfnrii +4<<9,= �Wkh Jrog Vwdqgdug dv d Jrrg Krxvhnhhslqj
Vhdo ri Dssurydo/� Mrxuqdo ri Hfrqrplf Klvwru|/ 89+5,/ 6;<�75;1

Erugr/ P1/ dqg D1 Vfkzduw} +4<<8,= �Wkh Rshudwlrq ri wkh Vshflh Vwdqgdug0
Hylghqfh iru Fruh dqg Shulskhudo Frxqwulhv/� lq Fxuuhqf| Frqyhuwlelolw|= Wkh Jrog
Vwdqgdug dqg Eh|rqg/ hg1 e| M1 E1 gh Pdfhgr/ E1 Hlfkhqjuhhq/ dqg M1 Uhlv1 Urxwohgjh/
Orqgrq1

Fdorjhudv/ M1 S1 +4<93,= D Srolwlfd Prqhwduld Gr Eudvlo1 Frpsdqkld Hglwrud Qd0
flrqdo/ Vdr Sdxor1

Fduer/ O1 D1 +4<87,= Klvwruld Prqhwduld | Fdpelduld gho Hfxdgru Ghvgh Hsrfd Fror0
qldo1 Txlwr/ Hfxdgru1

Frqdqw/ F1 D1 +4<5:,= Klvwru| ri Prghuq Edqnv ri Lvvxh1 J1S1 Sxwqdp*v Vrqv/ Qhz
\run1

Fruvhwwl/ J1/ S1 Shvhqwl/ Q1 Urxelql/ dqg F1 Wlooh +5333,= �Frpshwlwyh Ghydox0
dwlrqv= Wrzdug d Zhoiduh Edvhg Dssurdfk/� Zrunlqj sdshu/ Ihghudo Uhvhuyh Edqn ri
Qhz \run1

Fxffruhvh/ K1 M1 +4<:5,= Klvwruld Hfrqöplfd Ilqdqflhud Dujhqwlqd 4;9504<631 Ho
Dwhqìr/ Exhqrv Dluhv1

Gdylgvrq/ U1/ dqg M1 PdfNlqqrq +4<<6,= Hvwlpdwlrq dqg Lqihuhqfh lq Hfrqrphwulfv1
R{irug Xqlyhuvlw| Suhvv/ Qhz \run1

gh Fhffr/ P1 +4<:7,= Prqh| dqg Hpsluh= Wkh Lqwhuqdwlrqdo Jrog Vwdqgdug/ 4;<30
4<471 Edvlo Eodfnzhoo/ R{irug1

Gh0Odydoh|h/ H1 +4;::,= �El0Phwdoolf Prqh|/� Edqnhuv* Pdjd}lqh/ 44+:,/ 93<�9571

Hlfkhqjuhhq/ E1 +4<<9,= Joredol}lqj Fdslwdo= D Klvwru| ri wkh Lqwhuqdwlrqdo Prqhwdu|
V|vwhp1 Sulqfhwrq Xqlyhuvlw| Suhvv/ Sulqfhwrq/ Qhz Mhuvh|1
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Hlfkhqjuhhq/ E1/ dqg P1 Iodqguhdx +4<<;,= �Wkh Jhrjudsk| ri wkh Jrog Vwdq0
gdug/� lq Fxuuhqf| Frqyhuwlelolw|= Wkh Jrog Vwdqgdug dqg Eh|rqg/ hg1 e| M1 E1
gh Pdfhgr/ E1 Hlfkhqjuhhq/ dqg M1 Uhlv1 Urxwohgjh/ Orqgrq1

Hlfkhqjuhhq/ E1/ dqg P1 Iodqguhdx0+hgv1, +4<<:,= Wkh Jrog Vwdqgdug lq Wkhru|
dqg Klvwru|1 Urxwohgjh/ Orqgrq1

Iodqguhdx/ P1 +4<<9,= �Wkh Iuhqfk Fulph ri 4;:6= Dq Hvvd| lq wkh Hphujhqfh ri
wkh Lqwhuqdwlrqdo Jrog Vwdqgdug/ 4;:304;;3/� Mrxuqdo ri Hfrqrplf Klvwru|/ 89+7,/
;95�;<:1

Iodqguhdx/ P1/ M1 Oh0Fdfkhx{/ dqg I1 ]xphu +4<<;,= �Vwdelolw| Zlwkrxw d SdfwB
Ohvvrqv iurp wkh Hxurshdq Jrog Vwdqgdug/ 4;;304<47/� Hfrqrplf Srolf|1

Iodqguhdx/ P1/ dqg P1 Pdxuho +5333,= �Prqhwdu| Xqlrq/ Wudgh Lqwhjudwlrq dqg
Hfrqrplf Ioxfwxdwlrqv/ 4;;304<46=Dxvwuld0Kxqjdu| lq d Hxurshdq Pluuru/� plphr1

Irug/ D1 +4<95,= Wkh Jrog Vwdqgdug 4;;304<47= Eulwdlq dqg Dujhqwlqd1 Foduhqgrq
Suhvv/ R{irug1

Iudqnho/ M1 D1/ dqg G1 Urphu +4<<<,= �Grhv Wudgh Fdxvh JurzwkB/� Dphulfdq
Hfrqrplf Uhylhz/ ;<+6,/ 6:<�6<<1

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

Iudwldqql/ P1/ dqg I1 Vslqhool +4<<:,= D Prqhwdu| Klvwru| ri Lwdo|1 Fdpeulgjh
Xqlyhuvlw| Suhvv/ Qhz \run1

Iulhghq/ M1 D1 +4<<:,= �Prqhwdu| Srsxolvp lq Qlqhwhhqwk0Fhqwxu| Dphulfd= Dq Rshq
Hfrqrp| Lqwhusuhwdwlrq/� Wkh Mrxuqdo ri Hfrqrplf Klvwru|/ 8:+5,/ 69:�6<81

Iulwvfk/ Z1/ dqg J1 K1 Iudqfr +5333,= �Eud}loldq H{shulhqfh zlwk wkh Jrog Vwdq0
gdug/� lq Prqhwdu| Vwdqgdugv lq wkh Shulskhu|/ hg1 e| S1 P10D1 qd/ dqg M1 Uhlv1 Vw1
Pduwlq*v Suhvv/ Qhz \run1

Jdoodurwwl/ J1 P1 +4<<8,= Wkh Dqdwrp| ri dq Lqwhuqdwlrqdo Prqhwdu| Uhjlph1 R{0
irug Xqlyhuvlw| Suhvv/ Qhz \run1

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;:9,= Uhsruw iurp wkh Vhohfw Frpplwwhh rq wkh Ghsuhfldwlrq
ri Vloyhu wrjhwkhu zlwk wkh Surfhhglqjv ri wkh Frpplwwhh/ Plqxwhv ri Hylghqfh dqg
Dsshqgl{1

Ndoeiohlvfk/ M1 G1/ dqg U1 O1 Suhqwlfh +4<;3,= Wkh Vwdwlvwlfdo Dqdo|vlv ri Idloxuh
Wlph Gdwd1 Mrkq Zloh| dqg Vrqv/ Qhz \run1

Nhpphuhu/ H1 +4<49,= Prghuq Fxuuhqf| Uhirupv1 Wkh Pdfploodq Fr1/ Qhz \run1

Od}duhwrx/ V1 +4<<8,= �Jryhuqphqw Vshqglqj/ Prqhwdu| Srolflhv dqg H{fkdqjh Udwh
Uhjlph Vzlwfkhv= Wkh Gudfkpd lq wkh Jrog Vwdqgdug Shulrg/� H{sorudwlrqv lq Hfr0
qrplf Klvwru|/ 65/ 5;�831
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Oorqd0Urguðjlxh}/ D1 +5333,= �Fkloh Gxulqj wkh Jrog Vwdqgdug= D Vxffhvvixo Sdshu
Prqh| H{shulhqfh/� lq Prqhwdu| Vwdqgdugv lq wkh Shulskhu|/ hg1 e| S1 P10D1 qd/ dqg
M1 Uhlv1 Vw1 Pduwlq*v Suhvv/ Qhz \run1

Oösh}0Föugryd/ M1 H1/ dqg F1 P1 Phlvvqhu +5333,= �H{fkdqjh Udwh Uhjlphv dqg
Lqwhuqdwlrqdo Wudgh= Hylghqfh iurp wkh Fodvvlfdo Jrog Vwdqgdug Hud/� Glvfxvvlrq Sd0
shu F33044;/ Fhqwhu iru Lqwhuqdwlrqdo dqg Ghyhorsphqw Hfrqrplfv Uhvhdufk +FLGHU,
Xqlyhuvlw| ri Fdoliruqld dw Ehunhoh|1

Pduwðq0Dfhqd/ S1 +5333,= �Wkh Vsdqlvk Prqhwdu| H{shulhqfh/ 4;7;04<47/� lq Prq0
hwdu| Vwdqgdugv lq wkh Shulskhu|/ hg1 e| S1 Pduwðq0Dfhqd/ dqg M1 Uhlv1 Vw1 Pduwlq*v
Suhvv/ Qhz \run1

Pdvd|rvkl/ F1 P1 +4;<<,= Uhsruw rq wkh Dgrswlrq ri wkh Jrog Vwdqgdug lq Mdsdq1
Jryhuqphqw Sulqwlqj Suhvv/ Wrn|r1

Phlvvqhu/ F1 +5333,= �Vwudwhjlf Frpsohphqwdulwlhv dqg Frpshwlwyh Dssuhfldwlrqv xq0
ghu Frpprglw| Prqh| Uhjlphv/� xqsxeolvkhg pdqxvfulsw/ 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

Plwfkhoo/ E1 +4<<5,= Lqwhuqdwlrqdo Klvwrulfdo Vwdwlvwlfv1 Hxursh 4:8304<;;1 Vwrfnwrq
Suhvv/ Qhz \run1

Pruhqr/ U1 +5333,= �Grhv Shjjlqj Lqfuhdvh Lqwhuqdwlrqdo WudghB/� Ihghudo Uhvhuyh
Edqn ri Vdq Iudqflvfr/ +5333,1

Pxkohpdq/ P1 O1 +4;<8,= Prqhwdu| V|vwhpv ri wkh Zruog D Vwxg| ri Suhvhqw Fxuuhqf|
V|vwhpv dqg Vwdwlvwlfdo Lqirupdwlrq Uhodwlyh wr wkh Yroxph ri wkh Zruog*v Prqh|
zlwk Frpsohwh Devwudfwv ri Ydulrxv Sodqv Sursrvhg iru wkh Vroxwlrq ri wkh Fxuuhqf|
Sureohp1 Fkduohv Qlfroo/ Qhz \run1

Revwihog/ P1 +4<<:,= �Hxursh*v Jdpeoh/� Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/
+5,/ 574�64:1

Revwihog/ P1/ dqg N1 Urjrii +5333,= �Wkh Vl{ Pdmru Sx}}ohv lq Lqwhuqdwlrqdo
Pdfurhfrqrplfv= Lv Wkhuh d Frpprq FdxvhB/� Glvfxvvlrq Sdshu F330445/ Fhqwhu iru
Lqwhuqdwlrqdo dqg Ghyhorsphqw Hfrqrplfv Uhvhdufk +FLGHU, Xqlyhuvlw| ri Fdoliruqld
dw Ehunhoh|1

Txlqwhur0Udprv/ D1 P1 +4<98,= D Klvwru| ri Prqh| dqg Edqnlqj lq Dujhqwlqd1
Xqlyhuvlw| ri Sxhuwr Ulfr/ Ulr Slhgudv S1U1

Uhglvk/ D1 +4<<3,= �Wkh Hyroxwlrq ri wkh Jrog Vwdqgdug lq Hqjodqg/� Mrxuqdo ri
Hfrqrplf Klvwru|/ 83/ :;<�;391

Uhlv/ M1 +4<<;,= �Iluvw wr Mrlq wkh Jrog Vwdqgdug/ 4;87/� lq Fxuuhqf| Frqyhuwlelolw|=
Wkh Jrog Vwdqgdug dqg Eh|rqg/ hg1 e| M1 E1 gh Pdfhgr/ E1 Hlfkhqjuhhq/ dqg M1 Uhlv1
Urxwohgjh/ Orqgrq1

Uhwl/ V1 S1 +4<<;,= Vloyhu dqg Jrog= Wkh Srolwlfdo Hfrqrp| ri Lqwhuqdwlrqdo Prqhwdu|
Frqihuhqfhv/ 4;9:04;<51 Juhhqzrrg Suhvv Zhvwsruw/ Frqqhfwlfxw1
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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

Vfkqhlghu/ M1/ R1 Vfkzdu}hu/ dqg I1 ]hooihoghu +4<<4,= Zdkuÿqjhq ghu Zhow1
Yhuodj/ Vwxwwjduw1

Vh|g/ H1 +4;9;,= Exoolrq dqg Iruhljq H{fkdqjh1 H!qjkdp Zlovrq/ Orqgrq1

Vxehufdvhdx{/ J1 +4<48,= D Frpprq Prqhwdu| Xqlw iru Dphulfd1 Lpsuhqwd Xqlyhu0
vlwduld/ Vdqwldjr gh Fkloh1

+4<55,= Prqhwdu| dqg Edqnlqj Srolf| ri Fkloh1 Foduhqgrq Suhvv/ R{irug1

Wruuhv0Jdufld/ J1 +4<78,= Klvwruld gh od Prqhgd hq Frorpeld1 Edqfr gh od Uhsxe0
olfd/ Erjrwd1

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

X1V1 Frpplvvlrq rq Lqwhuqdwlrqdo H{fkdqjh +4<37,= Jrog Vwdqgdug lq Lqwhuqd0
wlrqdo Wudgh= Uhsruw rq wkh Lqwurgxfwlrq ri wkh Jrog0H{fkdqjh Vwdqgdug lqwr Fklqd/
wkh Sklolsslqh Lvodqgv/ Sdqdpd dqg Rwkhu Vloyhu0Xvlqj Frxqwulhv1 Jryhuqphqw Sulqw0
lqj R!fh/ Zdvklqjwrq1

Zlooldpv/ M1 K1 +4<53,= Dujhqwlqh Lqwhuqdwlrqdo Wudgh Xqghu Lqfrqyhuwleoh Sdshu
Prqh| 4;;304<331 Kduydug Xqlyhuvlw| Suhvv/ Fdpeulgjh1

Z|sorv}/ F1 +4<<:,= �HPX= Zk| dqg Krz lw Pljkw Kdsshq/� Mrxuqdo ri Hfrqrplf
Shuvshfwlyhv/ 44+7,/ 6�551

\hdjhu/ O1 +4<9<,= �Ioxfwxdwlqj H{fkdqjh Udwhv lq wkh Qlqhwhhqwk Fhqwxu|= Wkh H{0
shulhqfhv ri Dxvwuld dqg Uxvvld/� lqPrqhwdu| Sureohpv ri wkh Lqwhuqdwlrqdo Hfrqrp|/
hg1 e| U1 Pxqghoo/ dqg D1 Vzrergd1 Xqlyhuvlw| ri Fklfdjr Suhvv/ Fklfdjr1

\rxqj/ M1 S1 +4<58,= Fhqwudo Dphulfdq Fxuuhqf| dqg Ilqdqfh1 Sulqfhwrq Xqlyhuvlw|
Suhvv/ Sulqfhwrq1
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Dsshqgl{ D

; DPrgho ri Lqwhuqdwlrqdo Wudgh dqgPrqhwdu| Uhjlph

Fkrlfh

Wklv prgho ghvfulehv wkh lqwhudfwlrqv ehwzhhq wudgh/ ghyhorsphqw dqg prqhwdu| uhjlph
fkrlfh1 Wkh prgho suhglfwv wkdw frxqwulhv dgrsw wkh jrog vwdqgdug vrrqhu wkh juhdwhu
wkh ohyho ri wudgh zlwk jrog vwdqgdug frxqwulhv uhodwlyh wr wrwdo rxwsxw dqg wkh kljkhu wkh
ohyho ri �surgxfwlylw|�1

Wkh prgho forvho| iroorzv wkh vhwxs ri Dohvlqd dqg Eduur +5333,/ exw vlpsol�hv wkh
lvvxhv dqg wkh srvvleoh htxloleuld frqvlghudeo| e| uhvwulfwlqj wkh vwudwhj| vsdfh iru frxq0
wulhv1 Zkhuhdv wkhlu prgho doorzv frxqwulhv wr irup fxuuhqf| xqlrqv edvhg rq dq| h{wdqw
prqhwdu| xqlw/ L rqo| doorz hdfk qdwlrq wr eh sduw ri d jrog eorf/ vloyhu eorf/ elphwdoolf
eorf ru d �dw fxuuhqf| uhjlph1 L dovr srlqw rxw dqg pdnh fhqwudo wr wkh dqdo|vlv wkh
ihdwxuh ri qhwzrun h{whuqdolwlhv wkdw dulvh zkhq srolf| rswlrqv orzhu wkh frvwv wr wudgh1
Ilqdoo| L dgdsw wkh prgho wr d vwrfkdvwlf hqylurqphqw doorzlqj ph wr jhqhudwh whvwdeoh
suhglfwlrqv uhjduglqj wkh hyroxwlrq ri wkh lqwhuqdwlrqdo prqhwdu| v|vwhp188

Iru wkh prvw sduw/ wklv prgho dwwhpswv wr h{sodlq krz wkh zruog frxog pryh iurp
dq lqwhuqdwlrqdo prqhwdu| odqgvfdsh olnh wkdw ri 4;:3 wr rqh vlplodu wr 4<431 Krz
frxog wkh zruog frqvlvw ri irxu eorfv�rqh iru hdfk prqhwdu| uhjlph deryh�flufd 4;:3
exw frph wr frqvlvw pdlqo| ri jrog frxqwulhv e| 4<43B P| prgho fdq h{sodlq wkhvh
rxwfrphv dv gl�huhqw htxloleuld ri wkh vdph prgho1 Lw wxuqv rxw wkdw zkhq wkhuh duh
odujh sod|huv lq wkh joredo hfrqrp|/ olnh iru lqvwdqfh wkh Xqlwhg Nlqjgrp/ Jhupdq| dqg
Iudqfh/ iudfwlrqdol}dwlrq fdq eh uxohg rxw dqg krprjhql}dwlrq ri prqhwdu| vwdqgdugv
fdq dsshdu1

;14 D Jhqhudo Vhwxs

Wkh zruog lv pdgh xs ri a frxqwulhv1 Hdfk frxqwu| kdv d srsxodwlrq ��c � 5 i�c ���c aj1
Hdfk lqglylgxdo lq wkh zruog kdv d odeho � 5 i�c ���c`|j �Wkh wrwdo zruog srsxodwlrq lv`|1

L dvvxph �uvw wkdw
��

`|
lv vpdoo dqg htxdo iru doo �1 Hdfk frxqwu| lq wkh zruog ehorqjv wr

rqh ri irxu glvwlqfw prqhwdu| eorfv1 Frxqwulhv kdyh d jrog/ vloyhu ru elphwdoolf vwdqgdug/
ru wkh| kdyh dq lqfrqyhuwleoh fxuuhqf| ru d �dw uhjlph1 Wkh �srsxodwlrq� dw wlph | ri
hdfk prqhwdu| eorf lv jlyhq e| C| iru wkh jrog eorf/ 7| iru wkh vloyhu eorf/ �| iru wkh
elphwdoolf eorf dqg 8| iru wkh �dw frxqwulhv189 Hdfk frxqwu| lv lqkdelwhg e| frqvxphu0
surgxfhuv zkr pd{lpl}h shu0shulrg frqvxpswlrq1 Hdfk lqglylgxdo o xvhv wkh surgxfwlrq
ixqfwlrq

to ' ��

#
`[
�'�

fk
�o

$
u�3k +8,

88Rqh rwkhu gl�huhqfh lv wkdw L qhjohfw d plfur0irxqghg Eduur0Jrugrq dqdo|vlv ri prqhwdu| lqghshq0
ghqfh1 Lq d zruog ri frpprglw| uhjlphv/ prqhwdu| srolf| lv/ iru wkh prvw sduw/ sdvvlyh dqg/ khqfh/ dq
luuhohydqw frqvlghudwlrq1 Ildw uhjlphv pd| kdyh ehhq zruulhg derxw wkh orvv ri wkh h{fkdqjh udwh wrro
ri dgmxvwphqw1 L prgho wklv vlpso| dv d frvw ri jlylqj xs  rdwlqj udwkhu wkdq plfur0irxqglqj wkh orvv
ixqfwlrq ri d prqhwdu| srolf| pdnhu1 Wkh txdolwdwlyh uhvxowv zrxog fkdqjh olwwoh li L kdg iroorzhg wklv
dssurdfk1

89Wkh zrug srsxodwlrq lv lq txrwhv khuh ehfdxvh zh vkrxog qrw olwhudoo| lqwhusuhw wklv dv wkh qxpehu ri
shrsoh lq d frxqwu|1 Lw zloo ehfrph dssduhqw wkdw wkh srsxodwlrq fruuhvsrqgv wr wkh qxpehu ri surgxfhuv
ri lqwhuphgldwhv lq hdfk frxqwu| ru eorf1
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zkhuh �� : f lv d surgxfwlylw| sdudphwhu wkdw pd| ydu| dfurvv frxqwulhv/ f�o lv wkh
txdqwlw| ri qrq0gxudeoh lqsxw � wkdw shuvrq o xvhv/ f 	 k 	 � dqg u lv d �{hg hqgrzphqw
ri oderu1 Rxwsxw ri lqglylgxdo o/ toc fdq eh wudghg iru frqvxpswlrq rqh0iru0rqh ru wr
surgxfh lqsxw fo1 Sulfhv ri wkh krprjhqhrxv frqvxphu jrrg duh htxdol}hg wkh zruog
ryhu dw rqh1 Hdfk lqglylgxdo surgxfhv d xqltxh lqwhuphgldwh lqsxw1

L dvvxph wkdw hyhu| surgxfhu prqrsrolvwlfdoo| vxssolhv khu lqwhuphgldwh lqsxw jrrg
fo1 Wkh sulfh iru wklv lqsxw lv vhw grphvwlfdoo| dw �o : �1 Grphvwlf wudgh lq lqwhuphgldwhv
dqg doo wudgh lq frqvxphu jrrgv rffxu zlwkrxw wudqvdfwlrq frvwv/ exw L dvvxph wkdw
lqwhuqdwlrqdo wudgh lq lqwhuphgldwhv lv vxemhfw wr wudqvdfwlrq frvwv1 Vshfl�fdoo| L dvvxph
dq lfhehuj frvw rq wkh sxufkdvh ri hdfk xqlw ri iruhljq lqsxwv vxfk wkdw �� K xqlwv duulyh
iru hyhu| xqlw rughuhg zkhuh f � K � �1 Wklv h�hfwlyho| lqfuhdvhv wkh iruhljq sulfh rq
rqh xqlw ri lqsxw wr �o

�3K
�

Zh fdq zulwh K-
�

- iru wkh frvw ri wudgh zkhuh wkh vxevfulsw lv wkh grphvwlf prqhwdu|

uhjlph zkloh wkh vxshuvfulsw lv wkh iruhljq uhjlph/ dqg-c-
�

5

�
C +jrog,c 7 +vloyhu,c

� +elphwdoolvp,c 8 +�dw,

�
1

L zloo dvvxph wkdw prqhwdu| krprjhql}dwlrq uhgxfhv wkh wudqvdfwlrq frvwv ri wudgh1

Vshfl�fdoo| ohw KCC � K77 � K�� 	 K88 ' K-
�

- c; - 9' -
�

� Wkh dvvxpswlrq khuh lv wkdw
vlplodulw| lq frpprglw| vwdqgdugv uhgxfhv wkh wudqvdfwlrq frvwv ri wudgh1 Iru lqvwdqfh
vkdulqj d frpprglw| uhjlph holplqdwhv eurnhuv ihhv1 Wudqvdfwlrqv fdq eh vhwwohg lq rqh
vruw ri suhflrxv phwdo udwkhu wkdq kdylqj wr pdnh d wudgh ehwzhhq vhsdudwh suhflrxv
phwdov wkdw duh edfnlqj qdwlrqdo fxuuhqflhv1 Dovr/ shjjlqj wkh sulfh ri d suhflrxv phwdo/
zkhq d wudglqj sduwqhu grhv vr/ holplqdwhv prvw h{fkdqjh udwh yrodwlolw|1 Lq jhqhudo wkh
frvw frxog ghshqg rq hdfk frxqwu| sdlu1

Dovr/ dv lq Dohvlqd dqg Eduur +5333,/ L dgg lq dqrwkhu wudglqj frvw K��� vr wkdw wrwdo
wudglqj frvwv ehwzhhq frxqwulhv � dqg � duh K�� ' K��� n K-�-1 Wkh �uvw sduw ri wkh wudglqj
frvwv frxog eh wkrxjkw ri dv wkh frvw wkdw glvwdqfh lpsrvhv rq wudgh ru wkh eduulhuv wr
wudgh fuhdwhg e| srolwlfdo ru fxowxudo glvvlplodulw|18: Iru wkh uhvw ri wklv vhfwlrq L zloo
dvvxph K��� ' f18;

Ohw xv �uvw devwudfw dzd| iurp uhjlph fkrlfh wr vwxg| wkh sdwwhuqv ri wudgh dqg wkh
rswlpdo ohyho ri frqvxpswlrq dqg surgxfwlrq1 Hdfk surgxfhu0frqvxphu fkrrvhv f�o iru
� ' �c ���`|c E� 9' o�1 Wklv lv wkh txdqwlw| ri lqsxwv wr sxufkdvh dw wlph | iurp grphvwlf
dqg iruhljq surgxfhuv1 Wkh rswlpdo fkrlfh ri lqsxwv wdnhv dv jlyhq rwkhu surgxfhuv*
sulfhv1 Wkh surgxfhu ri hdfk w|sh ri lqsxw wdnhv ghpdqg dv jlyhq dqg vhwv wkh rswlpdo
sulfh1

Iluvw ohw xv irfxv rq d rqh0shulrg prgho1 Wkh frqvxphu surgxfhu wkhq pd{lpl}hv
frqvxpswlrq vxemhfw wr wkh iroorzlqj exgjhw frqvwudlqw

�| ' to| �foo| n E�o| � �� Efo| �foo��

��|[
�'�

��f�o �

�
�

�� KC-

� C|[
�'��|n�

��f�o � +9,

�
�

� � K7
-

� 7|[
�'C|n�

��f�o �

�
�

�� K8
-

� 8|[
�'7|n�

��f�o�

8:Wkh judylw| olwhudwxuh rq wudgh �qgv wkdw wkhvh idfwruv sod| d odujh uroh lq h{sodlqlqj wkh ohyho ri
elodwhudo wudgh1 Vhh Wdeoh 5 iru hylghqfh rq krz ehlqj lq d srolwlfdo xqlrq/ glvwdqfh dqg erughuv d�hfw
elodwhudo wudgh1

8;Qrqh ri wkh frqfoxvlrqv duh dowhuhg e| wklv dvvxpswlrq1

75



Wkh �uvw rughu frqglwlrqv iru pd{lpl}lqj L iru doo | jlyh d uhodwlrq ehwzhhq wkh lqsxwv
fkrvhq dqg wkh pdunhw sulfhv1 Wkh| fdq eh zulwwhq dv

�ku�3kfk3�
oo ' � +:,

�ku�3kfk3�
�o ' ��c � ' �c �����

�ku�3kfk3�
�o '

��

� � K-
�

-

c; � 5 -
�

|

Iru d prqrsrolvw/ wkh �uvw rughu frqglwlrq iru �o lv
E�o � ��

�o
'

��

" Efo �foo�
c +;,

zkhuh " Efo �foo� lv wkh sulfh hodvwlflw| ri ghpdqg iru qhw vdohv ri o*v rzq jrrg1 Wkh
qdwxuh ri wkh surgxfwlrq ixqfwlrq lpsolhv frqvwdqw sulfh hodvwlflwlhv htxdo wr 3�

�3k
� Xvlqj

htxdwlrq +;, wklv phdqv wkdw doo lqwhuphgldwh jrrgv kdyh dq htxdo sulfh

�o '
�

k
� +<,

Vxevwlwxwlqj wklv uhvxow lqwr wkh �uvw0rughu frqglwlrqv iru frqvxpswlrq/ zh �qg wkh
�qdo ghpdqgv iru lqwhuphgldwhv e| lqglylgxdo o lq frxqwu| � dv

foo ' E�k�
�

�3k u +43,

f�o '
�
�k2

� �

�3k uc � ' �c �����

f�o '
�
� � K--

� �

�3k
�
�k2

� �

�3k uc iru � 5 Cc7c�c8 / � *5 ��dqg ;-

Soxjjlqj wkhvh ydoxhv lqwr wkh surgxfwlrq ixqfwlrq zh jhw jurvv rxwsxw

to ' h�+� n k
k

�3k
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�M-|
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&,
+44,

zkhuh wkh uhdghu uhfdoov wkdw/ iru doo uhjlph w|shv/ -| lv wkh srsxodwlrq ri doo qdwlrqv

shuwdlqlqj wr wkdw uhjlph1 Dovr/ ohw h� ' u�
�

�3kk
k

�3k �
Olnhzlvh zh fdq xvh wkh uhvxowv wr �qg �|� Zh �qg wkdw

�| ' h� � E�� k�

+
� n k

k
�3k � E� n k�

%
E�� � �� n

[
�M-

�
� � K�-

� k
�3k �|

&,
+45,

Wrwdo wudgh ri frxqwu| � zlwk iruhljq qdwlrqdov fdq eh irxqg e| xvlqj wkh ghpdqgv
iurp htxdwlrq +43, dqg pxowlso|lqj e| �o1 Wrwdo sxufkdvhv iurp wkh surgxfhuv ri hdfk
uhjlph - fdq eh vkrzq wr htxdoh�k �

�3k

k�
�� K--

� k
�3k -|��

l
� +46,

Lq wklv prgho lw fdq eh vkrzq wkdw doo wudgh edodqfhv1 Lw zloo dovr eh xvhixo wr qrwh/
iru wkh hpslulfdo vhfwlrq/ wkdw wkh ydoxh ri wudgh zlwk uhjlph -c uhodwlyh wr wrwdo rxwsxw
ri frxqwu| �/ fdq eh zulwwhq
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Udwlr ri wudgh zlwk jrog

vwdqgdug frxqwulhv wr JGS
'

k
�

�3k

k�
�� K--

� k
�3k -|

l
� n k

k
�3k
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E�� � �� n
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E�� K�-�
k

�3k �|

� +47,

Iurp h{suhvvlrq +46,/ dv wkh qxpehu ri surgxfhuv ri lqwhuphgldwhv lq d jlyhq eorf
lqfuhdvhv/ wkh ohyho ri wudgh zlwk wkdw sduwlfxodu eorf lqfuhdvhv1 Rqh fdq dovr yhuli| wkdw/
dv wudgh zlwk d fhuwdlq uhjlph lqfuhdvhv/ wkh udwlr ri wudgh zlwk wkdw uhjlph wr wrwdo
rxwsxw dovr lqfuhdvhv1

;15 Uhjlph Fkrlfh

L qrz wxuq wr wkh txhvwlrq ri prqhwdu| uhjlph fkrlfh1 Wkh prgho deryh fdq hdvlo|
looxplqdwh wkh idfw wkdw wudgh sdwwhuqv ghwhuplqh uhjlph fkrlfh1 Iluvw/ frxqwulhv fkrrvh
d uhjlph edvhg rq wkh �srsxodwlrq� vl}hv ri hdfk eorf dqg kdylqj sodqqhg iru wkh ohyho
ri wudgh1 Diwhu kdylqj fkrvhq wkh rswlpdo prqhwdu| uhjlph dqg rswlpdo rxwsxw sodqv/
wudgh rffxuv dqg wkh jdph hqgv1

Vxssrvlqj wkdw dfwruv duh lq�qlwhvlpdo/ hdfk qdwlrq fkrrvhv d uhjlph lq zklfk wr
sduwlflsdwh dqg wdnhv rwkhu qdwlrqv* uhjlph fkrlfhv dv jlyhq1 Wkh fdofxoxv frxqwulhv
xqghuwdnh zkhq ghflglqj rq wkhlu uhjlph lv wr vhh zklfk uhjlph surylghv d kljkhu ohyho
ri frqvxpswlrq dw wlph |18< Wkh fkrlfh ri uhjlph ghshqgv rq wkh lqhtxdolw|

� ' �| E-�� �| E-
�� 
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zkhuh �| E-� lv wkh ydoxh ri fxuuhqw frqvxpswlrq zkhq wkh frxqwu| lv rq uhjlph -
jlyhq wkh vl}h ri doo rwkhu prqhwdu| eorfv1 Qdwlrqv fkrrvh uhjlph - ryhu -

�

li wkh
h{suhvvlrq lv srvlwlyh ru htxdo wr }hur1 Wr vhh zklfk uhjlph d frxqwu| fkrrvhv/ zh qhhg
wr h{dplqh wudgh*v frqwulexwlrq wr frqvxpswlrq1 Iru frxqwu| �c wkh frqwulexwlrq wr
qdwlrqdo frqvxpswlrq iurp wudgh zlwk d fhuwdlq eorf lv jlyhq e|h�k �
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+48,
Wkh fdofxodwlrq lv vlplodu iru d frxqwu| frqwhpsodwlqj prylqj iurp elphwdoolvp wr

jrog1 Wkh qhw ehqh�w lv lqfuhdvlqj dv h� dqgC| +wkh �srsxodwlrq� ri wkh jrog eorf, ehfrph
odujhu1 Wkh qhw ehqh�w ghfolqhv dv 7| +wkh �srsxodwlrq� ri wkh jrog eorf, lqfuhdvhv193

8<L ohdyh wkh wlph vxevfulswv ehfdxvh wkh| duh lpsruwdqw zkhq wkh jdph ehfrphv g|qdplf1 Iru qrz
wkh uhdghu fdq ljqruh wkh wlph vxevfulswv dv L irfxv rq d rqh0shulrg jdph1

93L kdyh ohiw dvlgh iru vlpsolflw| wkh pdwwhu ri prqhwdu| lqghshqghqfh1 Zkloh prqhwdu| lqghshqghqfh
lv qrw dq lvvxh iru fxuuhqflhv wkdw duh frqyhuwleoh lqwr d suhflrxv phwdo lw pd| eh qdwxudo wr vxssrvh
wkdw vlplodulw| lq frpprglw| uhjlphv lqfuhdvhv wkh h{srvxuh ri hdfk frxqwu| wr iruhljq vkrfnv iurp wkh
vdph fxuuhqf| eorf1 Iru h{dpsoh d jrog gudlq wr d qhljkerulqj jrog frxqwu| ehfdxvh ri iruhljq �qdqfldo
vwulqjhqf| pd| vslooryhu lqwr wkh krph frxqwu|1 Kdg wkh krph frxqwu| ehhq rq vloyhu/ lw zrxog olnho|
kdyh dyrlghg vxfk d vslooryhu1 L iroorz Dohvlqd dqg Eduur +5333, dqg dujxh wkdw dv wzr frxqwulhv ehfrph
pruh lqwhjudwhg lq wudgh/ vkrfnv duh ohvv dv|pphwulf1 Xowlpdwho|/ wkh ehqh�w wr mrlqlqj d sduwlfxodu
uhjlph lqfuhdvhv dv wudgh zlwk wkdw uhjlph lqfuhdvhv1
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Vxppdul}lqj/ wkh deryh vhwxs vkrzv wkdw wkh lqfhqwlyh wr pryh wr rqh uhjlph iurp
dqrwkhu frpprglw| uhjlph ghshqgv srvlwlyho| rq wkh qxpehu ri wudqvdfwlrqv xqghuwdnhq
zlwk wkh fdqglgdwh uhjlph dqg qhjdwlyho| rq wkh ohyho ri frqqhfwlrqv zlwk wkh fxuuhqw
uhjlph194

;16 Sdshu Prqh| Uhjlphv

Wkh fdofxoxv xqghuwdnhq e| sdshu prqh| uhjlphv eulqjv d voljkw prgl�fdwlrq ri wkh
prgho deryh1 L dvvxph wkdw sdshu frxqwulhv pxvw sd| frvw � wr mrlq d frpprglw|
uhjlph1 Zlwkrxw dvvxplqj wklv frvw/ doo sdshu frxqwulhv kdyh d vwulfwo| grplqdqw vwudwhj|
lq mrlqlqj wkh prqhwdu| uhjlph wkdw |lhogv wkh odujhvw ghfuhdvh lq wudglqj frvwv1

Rqh fdq wklqn ri � dv wkh rssruwxqlw| frvw ri vhljqrudjh uhyhqxh dqg2ru �vfdo  h{0
lelolw| wkdw d sdshu frxqwu| orrvhv e| pdnlqj lwv fxuuhqf| frqyhuwleoh1 Wkh orvv ri vxfk
 h{lelolw| wudqvodwhv lqwr d frvw vlqfh wkh frxqwu| pljkw kdyh fkrvhq d �dw uhjlph wr iuhh
lwvhoi iurp wkh uhljqv ri frqyhuwlelolw| fodxvhv195 Dowhuqdwlyho|/ xqghu d v|vwhp ri iuhh
fdslwdo prelolw|/ wkhvh w|shv ri frxqwulhv pljkw eh olnho| wr idoo ylfwlp wr d vshfxodwlyh
dwwdfn li wkh| dwwhpsw wr pryh iurp d �dw uhjlph wr d uhjlph ri fxuuhqf| frqyhuwlelolw|1
Riwhq/ iruphu sdshu uhjlphv dwwhpswlqj d pryh wr jrog glg frph xqghu dwwdfn1 Vrph
frxqwulhv lq wklv vlwxdwlrq lqfoxgh Juhhfh +4;;8,/ Dujhqwlqd lq wkh plg04;;3v dqg lq 4;<3
dqg Fkloh lq wkh plg04;;3v1 Wklv zrxog lpsrvh d frvw ri uhdo rxwsxw orvvhv ru uhsxwdwlrqdo
orvvhv lq wkh fdslwdo pdunhwv196

Irupdoo|/ wkh ehqh�w wr mrlqlqj wkh jrog vwdqgdug iru d �dw fxuuhqf| frxqwu| lv sur0
sruwlrqdo wr wkh iroorzlqj h{suhvvlrqh�k �
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Wkh odujhu lv wkh dprxqw ri wudqvdfwlrqv zlwk wkh jrog eorf/ wkh odujhu wkh qhw ehqh�w
wr jlylqj xs wkh �dw uhjlph1 Li wkh wudqvlwlrq frvwv duh kljk/ d frxqwu| zlwk d �dw uhjlph
zrxog dyrlg dgrswlrq1 Wkh qh{w vhfwlrq dqdo|}hv zk| vrph frxqwulhv ohiw d sduwlfxodu
eorf vrrqhu wkdq rwkhuv/ dqg krz/ li wkh vfdohv duh wlsshg idu hqrxjk/ doo qdwlrqv zrxog
eh olnho| wr dgrsw jrog1

;17 Hyroxwlrq ri wkh Lqwhuqdwlrqdo Prqhwdu| V|vwhp

;1714 D Uhshdwhg Vwrfkdvwlf Iudphzrun

Khuh L wxuq wr dq lq�qlwho| uhshdwhg yhuvlrq ri wkh shulrg sureohp iurp deryh1 Hdfk
qdwlrq lv vpdoo dqg kdv qr h�hfw rq rwkhu qdwlrqv* sd|r�v1 L dvvxph d vlpsoh p|rslf
pd{lpl}dwlrq sureohp rq wkh surgxfwlrq2frqvxpswlrq vlgh1 L irfxv rq wkh frpsdudwlyh
vwdwlfv ri uhjlph fkrlfh iru d �{hg ohyho ri ixqgdphqwdo wudgh sdwwhuqv dqg sdudphwhuv1
L vwxg| d vshfl�f fdvh zkhuh qdwlrqv rqo| frqwhpsodwh wkh srvvlelolw| ri prylqj iurp dq

94Dovr qrwh wkdw wkh qhw ehqh�w wr dgrswlqj jrog lqfuhdvhv li dqg rqo| li wudgh zlwk wkh jrog eorf
uhodwlyh wr rxwsxw lqfuhdvhv1 Wklv idfw zloo eh xvhg lq wkh hpslulfdo vhfwlrq1 L zloo xvh wudgh zlwk hdfk
vwdqgdug dv wkh h{sodqdwru| yduldeohv wkdw whvw iru wkh suhvhqfh ri qhwzrun h{whuqdolwlhv lq uhjlph fkrlfh1

95Wklv dvvxphv wkh sdu ydoxh ri d fxuuhqf| lv qrw pdoohdeoh1 Dv L phqwlrq lq wkh erg| ri wkh sdshu/
klvwrufldoo| wklv vhhpv wr eh wkh fdvh1 Hlwkhu frxqwulhv zhuh lghrorjlfdoo| rssrvhg wr sdu ydoxh vzlwfkhv
ru frxqwulhv frxog qrw fkdqjh wkh sdu ydoxh ri d fxuuhqf| zlwkrxw sd|lqj d shqdow|1

96L zloo uhvwulfw dwwhqwlrq wr h{sodlqlqj wkh fkrlfh ri wkh jrog vwdqgdug ryhu sdshu1 Exw lq jhqhudo wkh
fkrlfh ri uhjlph pljkw eh frpsolfdwhg e| wkh idfw wkdw sdshu frxqwulhv kdg wudgh zlwk elphwdoolf dqg
vloyhu frxqwulhv wrr1 Dv wkh vl}h ri wkhvh wzr eorfv ghfuhdvhg udslgo| diwhu 4;:6 wklv grhv qrw vhhp wr
suhvhqw d sureohp iru wkh hpslulfdo vlgh ri wklv sdshu1
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lqlwldo uhjlph lqwr wkh jrog vwdqgdug1 L dovr irfxv rqo| rq wkh wlph xqwlo wkh �uvw dgrswlrq
ri wkh jrog uhjlph udwkhu wkdq ghdolqj zlwk rwkhu wkhruhwlfdoo| srvvleoh wudqvlwlrqv197

Zkloh wkh deryh kdv dvvxphg wkdw doo qdwlrqv zlwk wkh vdph wudgh ohyhov dqg frvw
sdudphwhuv zloo fkrrvh vlplodu uhjlphv/ wkhuh pd| eh dq lglrv|qfudwlf frpsrqhqw wr h{0
suhvvlrq +48,1 Iru h{dpsoh vrph frxqwulhv frxog eh julsshg e| dq lghrorj| wkdw jrog lv wkh
prqh| ri dgydqfhg ru �flylol}hg� qdwlrqv/ vloyhu uhvhuyhv frxog eh glvfryhuhg iruwxlwrxvo|
sxvklqj frxqwulhv dzd| iurp jrog ru/ dv Jdoodurwwl +4<<8, phqwlrqv/ pdunhw vwuxfwxuh
dqg wkh oltxlglw| ri fdslwdo pdunhwv pd| dowhu wkh frqwhpsrudu| ehqh�wv1 Frxqwulhv zlwk
kljk lglrv|qfudwlf ehqh�wv wr dgrswlqj jrog uhodwlyh wr wkhlu fxuuhqw uhjlph zrxog eh
pruh olnho| wr dgrsw jrog dqg zrxog eh pruh olnho| wr dgrsw jrog vrrqhu wkdq rwkhu
frxqwulhv1

Wr vwxg| wkh h�hfwv ri vxfk lglrv|qfudwlf ehqh�wv rq wkh suredelolw| ri dgrswlrq ri
jrog/ gh�qh D� ' � � ��� Khuh � lv wkh dyhudjh qhw jdlq wr dgrswlqj jrog iurp dq|
frpprglw| prqh| uhjlph jlyhq wkh revhuyhg yduldeohv1 � lv wkh jdlq iru frxqwu| � iurp
vzlwfklqj wr jrog1 Wkh odujhu lv D� wkh vpdoohu wkh olnholkrrg wkdw d frxqwu| dgrswv wkh
jrog vwdqgdug uhodwlyh wr vlplodu frxqwulhv1

Uhgh�qlqj h{suhvvlrq +48, zh vhh wkdw d frxqwu| dgrswv jrog lq sodfh ri dqrwkhu
frpprglw| prqh| uhjlph li
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zkhuh K ' h�k �

�3k E�� k2� � Khuh zh vhh wkdw li wkh lglrv|qfudwlf ehqh�wv duh odujh
l1h1/ D� lv vpdoo/ d frxqwu| lv pruh olnho| wr dgrsw1 Lq jhqhudo wkh surshqvlw| wr dgrsw
frxog fkdqjh ryhu wlph lq uhvsrqvh wr fkdqjlqj ixqgdphqwdov dqg ghshqglqj rq krz D lv
glvwulexwhg1 Wkh iroorzlqj dvvxphv wkdw wkh surshqvlw| wr dgrsw ghshqgv rqo| rq d �{hg
vhw ri ixqgdphqwdov11 Lq wklv fdvh/ zh fdq vkrz wkdw d frxqwu| wkdw lv mxvw lqgl�huhqw
ehwzhhq wkh wzr uhjlphv kdv d ydoxh ri D ' DW vxfk wkdw
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Wkh suredelolw| ri wklv hyhqw dw dq| wlph Ac jlyhq wkdw d frxqwu| kdv qrw dgrswhg lq
wkh suhylrxv shulrgv/ lv vlpso| wkh kd}dug udwh ri wkh udqgrp yduldeoh D1 Li D kdv wkh
fxpxodwlyh glvwulexwlrq ixqfwlrq 8c wkhq wkh kd}dug udwh lv
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Li lglrv|qfudwlf ehqh�wv duh glvwulexwhg h{srqhqwldoo| wkhq wkh kd}dug udwh ri jrog
dgrswlrq lv frqvwdqw ryhu wlph iru �{hg ixqgdphqwdov198

97Wkh lqwhuhvw lq wklv hyhqw lv pdlqo| wr jhqhudwh hpslulfdo suhglfwlrqv frqvrqdqw zlwk wkh klvwrulfdo
uhfrug1 D pruh jhqhudo prgho zrxog vwxg| vwhdg|0vwdwh uhjlph wudqvlwlrq suredelolwlhv iru jhqhudo sdwkv
ri wkh xqghuo|lqj wudgh sdwwhuqv dqg ixqgdphqwdov1

98Pruh jhqhudoo|/ wkh glvwulexwlrq ri � dqg wkh udwh ri fkdqjh ryhu wlph ri � zloo ghwhuplqh wkh wlph
sdwwhuq ri dgrswlrq iru �{hg sdudphwhuv ri wkh sd|r� ixqfwlrq1 Li � zhuh glvwulexwhg qrupdoo|/ wkh
kd}dug udwh pljkw ulvh lq hduo| shulrgv1 Li lw zhuh glvwulexwhg Zhlexoo/ wkh kd}dug ri dgrswlrq ri jrog
frxog hlwkhu ulvh ru idoo ryhu wlph1 Dovr/ e| irfxvlqj rq wkh kd}dug udwh/ rqh fdq uh0lqwhusuhw wkh uhvxowv
zlwk d uhjuhvvlrq0olnh iudphzrun zkhuh wkh orj ri wlph xqwlo dgrswlrq ghshqgv rq d olqhdu frpelqdwlrq
ri fryduldwhv dqg dq huuru whup zlwk dq h{wuhph ydoxh glvwulexwlrq +Ndoe hlvfk dqg Suhqwlfh +4<;3,,1
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Wkh dssursuldwh kd}dug udwh iru dq h{srqhqwldo udqgrp yduldeoh lv vlpso| i T iD � ECc7c |�j �
Wkh kd}dug udwh ri dgrswlrq ri jrog lv lqfuhdvlqj lq C +l1h1/ wkh qxpehu ri wudqvdfwlrqv
zlwk jrog frxqwulhv, dqg ghfuhdvlqj lq 7� Wr vhh wklv vlpso| wdnh wkh ghulydwlyh ri wkh
kd}dug udwh zlwk uhvshfw wr C1 Pruhryhu/ lq p| iudphzrun lw fdq eh vkrzq wkdw wkh wlph
xqwlo dgrswlrq lv ghfuhdvlqj dv C ehfrphv odujhu ru dv 7 lv vpdoohu1

Wkh ehqh�w wr dgrswlqj jrog lv dovr lqfuhdvlqj lq wkh vl}h ri wkh surgxfwlylw| sdudphwhuh�1 Li shu fdslwd rxwsxw lv d sur{| iru wkh whfkqrorj| sdudphwhu/ wkhq wkh suredelolw| ri
dgrswlrq lqfuhdvhv lq wkh shu fdslwd rxwsxw ohyho ri hdfk frxqwu|1

Wr lpsohphqw hvwlpdwlrq/ L dovr uhplqg wkh uhdghu wkdw wudgh zlwk jrog vwdqgdug
frxqwulhv uhodwlyh wr JGS lqfuhdvhv zlwk wkh qxpehu ri wudqvdfwlrqv zlwk jrog frxqwulhv
htxdo wr C1 L xvh wkh iruphu dv d fryduldwh lq wkh uhjuhvvlrqv vr L fdq vfdoh wkh ydoxh ri
wudgh e| d phdvxuh ri wkh qxpehu ri wudqvdfwlrqv jhqhudwhg e| wkh vl}h ri wkh grphvwlf
hfrqrp|1

Vxppdul}lqj/ wklv prgho lv vlpso| rqh ri uhjlph fkrlfh1 Wkh prgho pdnhv wkh suh0
glfwlrq wkdw qdwlrqv zrxog eh pruh olnho| wr dgrsw wkh jrog vwdqgdug +dqg zrxog dgrsw
vrrqhu, wkh odujhu wkhlu wudgh zlwk jrog vwdqgdug frxqwulhv dqg wkh vpdoohu wkh wudgh
zlwk phpehuv ri wkhlu fxuuhqw frpprglw| prqh| uhjlph1 Wkh prgho lghqwl�hv d qhwzrun
h{whuqdolw| lq uhjlph fkrlfh ehfdxvh wkh ehqh�w wr d jlyhq uhjlph lqfuhdvhv dv wkh qxp0
ehu ri wudglqj sduwqhuv xvlqj d sduwlfxodu uhjlph lqfuhdvhv1 Lw dovr looxvwudwhv wkdw sdshu
frxqwulhv kdyh d gl�huhqw fdofxoxv wr xqghuwdnh1 Li wkh frvwv wr dgrswlqj wkh jrog vwdq0
gdug duh kljk/ wklv frxog ghod| wkh dgrswlrq ri wkh jrog vwdqgdug e| sdshu frxqwulhv1 Dv
d pxowlwxgh ri qdwlrqv ghihfw iurp d jlyhq eorf wr jrog/ wkh dgrswlrq ri wkh jrog vwdqgdug
ehfrphv pruh olnho| iru dq| frxqwu| dqg wkh zdlwlqj wlph xqwlo dgrswlrq ghfuhdvhv1

;1715 D Rqh0Vkrw H{dpsoh�Ghihfwlrq iurp wkh Vloyhu Eorf wr Jrog

Qrz L zloo frqvlghu wkh �hyroxwlrq� ri wkh lqwhuqdwlrqdo prqhwdu| v|vwhp1 L irfxv rq d
zruog zkhuh frxqwulhv fdq kdyh hlwkhu d vloyhu ru d jrog vwdqgdug199 L zloo vwxg| irxu vhwv
ri k|srwkhwlfdo frxqwulhv qdphg Jhupdq|/ Juhdw Eulwdlq/ Vfdqglqdyld dqg wkh Eulwlvk
frorqlhv2grplqlrqv2frpprqzhdowk1 Wkh h{dpsoh looxvwudwhv krz zkhq d odujh sod|hu
pryhv wr wkh jrog vwdqgdug rwkhu vwdqgdugv ehfrph lqyldeoh dv htxloleulxp rxwfrphv1
Dowhuqdwlyho| wklv h{dpsoh vkrzv wkdw zkhq d vpdoo qdwlrq rq vloyhu idfhv wkh glvdsshdu0
dqfh ri qhduo| doo vloyhu wudglqj sduwqhuv fkrrvlqj jrog lv wkh ehvw uhvsrqvh1

Zlwk wkh �uvw sduw ri wkh wudglqj frvwv zh fdq hdvlo| pdnh dq htxloleulxp vxfk
wkdw lqlwldoo| Jhupdq| dqg Vfdqglqdyld duh lq wkh vloyhu eorf zkloh Hqjodqg dqg wkh
frpprqzhdowk duh rq jrog1

Vshfl�fdoo|/ ohw wkh frvw wr wudgh ehwzhhq dq| wzr prqhwdu| uhjlphv K-
�

�- ' �2/ wkh

frvw wr wudgh ehwzhhq d vlplodu vwdqgdug K-�- ' ��c dqg ohw wkh iroorzlqj krog iru wkh �uvw
sduw ri wkh wudglqj frvwv K�= iru wudgh ehwzhhq Vfdqglqdyld dqg Jhupdq| ru ehwzhhq XN
dqg frorqlhv/ K� ' �f�( iru wudgh ehwzhhq Vfdqglqdyld dqg XN ru Jhupdq| dqg XN dqg
frorqlhv dqg Jhupdq| K� ' ��( iru wudgh ehwzhhq wkh frorqlhv dqg Vfdqglqdyld K� ' �
+l1h1/ qr wudgh ehwzhhq wkhp,1

Wkhvh wudgh frvwv lpso| wkdw Vfdqglqdyld dqg Jhupdq| kdyh d qdwxudo wudglqj uhod0
wlrqvkls vd| gxh wr jhrjudsk|/ glvwdqfh dqg2ru fxowxudo khulwdjh1 Wkh h�hfw lv vlplodu
ehwzhhq Juhdw Eulwdlq dqg khu frorqlhv1 Rwkhu qdwlrqv kdyh prghudwh frvwv zkhq wudglqj
rxwvlgh ri wkh eorf dqg wkh vpdoohu sduwv ri hdfk eorf gr qrw wudgh zlwk hdfk rwkhu1

99Lq sulqflsoh zh frxog dqdo|}h wkh jdph zkhq elphwdoolf frxqwulhv dqg sdshu frxqwulhv duh suhvhqw1
Wr nhhs wklqjv wlg| L gr qrw1 Hvvhqwldoo| L dp dvvxplqj wkdw wkh elphwdoolf frxqwulhv kdyh olwwoh wudgh
zlwk vloyhu frxqwulhv�d vlwxdwlrq wkdw lv fhuwdlqo| wkh fdvh lq p| vdpsoh diwhu derxw 4;:6 zkhq wkh
Hxurshdq vloyhu eorf glvlqwhjudwhg1 Wkh vdph fdyhdw dssolhv wr sdshu frxqwulhv1
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Iljxuh 5= Uhjlph Frruglqdwlrq Jdph

Scandinavia

silver gold

silver (0.79 +0.49 gold ), (0.62 +0.49 gold ), 

Germany
(0.79*D  + 0.49gold ) (0.79*D  + 0.64gold )

gold (0.62 +0.64 gold ), (0.79 +0.64 gold ), 

(0.62*D  + 0.49gold ) (0.79*D  + 0.64gold )

Ixuwkhu/ iru vlpsolflw| L vhw wkh �srsxodwlrq� ri Vfdqglqdyld dqg wkh frorqlhv wr 4
zkloh wkh srsxodwlrq ri Jhupdq| lv ( dqg wkdw ri wkh Juhdw Eulwdlq lv Lg erwk ri zklfk
fdq eh odujhu wkdq rqh1 Dovr L dvvxph wkdw � lv frqvwdqw dfurvv frxqwulhv dqg glvfdug
wkh ohdglqj frh!flhqw ri h{suhvvlrq +49,1 Ilqdoo|/ ohw k ' 2*��9:

Wr vwxg| wkh wudqvirupdwlrq dqg frq�jxudwlrq ri wkh lqwhuqdwlrqdo prqhwdu| v|vwhp
dw dq| jlyhq |hdu/ L gh�qh dq htxloleulxp frqfhsw1

Gh�qlwlrq= Dq htxloleulxp lv zkhq doo frxqwulhv ehorqj wr d uhjlph -/ wdnlqj lwv
wudgh sdwwhuq dv jlyhq vxfk wkdw qr qdwlrq fdq hduq d vwulfwo| kljkhu ohyho ri frqvxpswlrq
e| vzlwfklqj wr dqrwkhu uhjlph1

Rqh fdq fdofxodwh wkh ehqh�wv wr hdfk uhjlph xvlqj h{suhvvlrq +46, dqg wkh gh�qlwlrq

ri wudglqj frvwv1 Wr nhhs wklqjv qhdw/ L glvfdug wkh ohdglqj frh!flhqw ri h�k �

�3k / dqg wr
pdnh sd|r�v frpsdudeoh lqwhuqdwlrqdoo| L glylgh wkh ehqh�w e| wkh vl}h ri wkh grphvwlf
frxqwu| �� 1 Wkh vwudwhjlf irup ri wkh jdph fdq wkhq eh zulwwhq dv

zkhuh }J,_ lv wkh �srsxodwlrq� ri wkh XN dqg wkh frorqlhv dqg sd|r�v duh olvwhg iru
Jhupdq| dqg wkhq iru Vfdqglqdyld1 L kdyh rplwwhg wkh sd|r�v iru Hqjodqg dqg wkh

9:D vxewohw| dulvhv zlwk �= Wkh vl}h ri wkh qhw ehqh�w iurp olqnlqj xs wr d vlplodu uhjlph dv wudglqj
sduwqhuv zlwk zkrp d frxqwu| kdv d qdwxudo uhodwlrqvkls +l1h1/ orz e4, lv odujhu rqo| li � lv juhdwhu wkhq
4251 Wklv krogv li jrrgv duh uhodwlyho| forvh vxevwlwxwhv iru hdfk rwkhu1 L uhvwulfw � wr eh juhdwhu wkdq
425 iru wklv h{huflvh1
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frorqlhv iru vlpsolflw|1 Jlyhq wkdw Hqjodqg dqg wkh frorqlhv duh erwk sod|lqj jrog zh
pd| hlwkhu kdyh dv htxloleuld i7c 7cCcCjc iCcCcCcCj/zkhuh 7 lv ehlqj rq vloyhu/ C
lv ehlqj rq jrog dqg wkh dfwlrqv ri sod|huv duh olvwhg lq wkh iroorzlqj rughu= Jhupdq|/
Vfdqglqdyld/ XN/ wkh frpprqzhdowk dqg frorqlhv1

Iru wkh �uvw sur�oh wr eh dq htxloleulxp/ rqh fdq yhuli| wkdw/ iru Jhupdq|/ wkh udwlr
ri lqsxwv pdgh lq wkh jrog eorf uhodwlyh wr wkrvh lpsruwhg iurp Vfdqglqdyld +l1h1/ rwkhu
vloyhu frxqwulhv, pxvw eh ohvv wkdq ru htxdo wr 41451 Li wkh udwlr lv kljkhu/ Jhupdq| zloo
dozd|v vwulfwo| suhihu jrog1 Lq d frpsdudwlyh vwdwlfv iudphzrun/ wklv lpsolhv wkdw li zh
vwduw iurp wkh �uvw sur�oh zh pljkw uxoh lw rxw lq wkh ixwxuh1 Li wkh jrog eorf*v wudgh zlwk
Jhupdq| ehfrphv vx!flhqwo| odujh/ Jhupdq| zrxog dxwrpdwlfdoo| ghihfw wr jrog1 Zkhq
wklv lv wkh fdvh/ wkh �uvw sur�oh fdq qhyhu eh dq htxloleulxp1 Dovr/ wr hqvxuh wkh h{lvwhqfh
ri wkh �uvw htxloleulxp zh qhhg/ iru Vfdqglqdyld/ wkdw wkh udwlr ri lqsxwv iurp Jhupdq|
frpsduhg wr wkh jrog eorf eh juhdwhu wkdq 1<51 Li lw zhuh ohvv/ Vfdqglqdyld zrxog dozd|v
zdqw wr eh rq wkh jrog vwdqgdug1

Wr suhyhqw Hqjodqg iurp vzlwfklqj wr vloyhu zh dovr qhhg wkdw wkh �srsxodwlrq� ri
wkh frpprqzhdowk pdnhv xs pruh wkdq <5 shufhqw ri wkh wrwdo yroxph ri wudqvdfwlrqv
zlwk Jhupdq|19; L dp dvvxplqj wklv lv wkh fdvh1 Wkh frorqlhv zrxog rqo| zdqw wr vzlwfk
wr vloyhu xqghu wzr flufxpvwdqfhv1 Wkh �uvw lv zkhq wudgh zlwk Jhupdq| zdv vx!flhqwo|
kljk zklfk L zloo dvvxph lv qrw wkh fdvh1 Wkh vhfrqg vfhqdulr lv li Hqjodqg zhuh wr sod|
71

Zlwk dwrplvwlf sod|huv/ zh fdq vwloo vhh fkdqjhv lq frxqwu| e| frxqwu| uhjlph fkrlfh
zkloh vwloo uhwdlqlqj d odqgvfdsh vlplodu wr wkdw ri wkh �uvw htxloleulxp sur�oh1 Lq rwkhu
zrugv/ dq| htxloleulxp lv srvvleoh1 D vshfldo fdvh ri wklv dwrplvwlf zruog dulvhv hlwkhu
zkhq sod|huv duh odujh/ wkh sxufkdvhv ri lqsxwv iurp rqh eorf gursv wr }hur ru erwk1 Wkdw
lv wr vd|/ li doo ri wkh vpdoo vloyhu wudglqj sduwqhuv ri d vpdoo0rshq hfrqrp| rq vloyhu doo
ghihfw wr jrog wkh odvw frxqwu| zrxog kdyh wr ghihfw wr jrog dv zhoo1 Erwk ri wkhvh wklqjv
kdsshqhg dv wkh jrog vwdqgdug ehfdph dq lqfuhdvlqjo| srsxodu prqhwdu| uhjlph lq wkh
qlqhwhhqwk fhqwxu| dqg pdmru sod|huv olnh Jhupdq| dqg Iudqfh ohiw wkhlu uhvshfwlyh eorfv1
Wklv fdxvhg wkh qhdu glvlqwhjudwlrq ri wkh elphwdoolf dqg vloyhu eorf lq Hxursh1 Wkh �uvw
sur�oh ehfdph d ohvv yldeoh htxloleulxp1

Lq wklv sdudphwhul}dwlrq/ wkhuh duh wzr rwkhu srvvleoh sxuh vwudwhj| htxloleuld1 Wkh|
duh i7c 7c 7c 7j dqg iCcCc7c 7j1 Rqh pljkw uxoh rxw wkh wkhvh htxloleuld edvhg rq d
pruh fdvxdo dujxphqw1 Vxssrvh wkdw wkh Eulwlvk kdg d vwulfwo| grplqdqw vwudwhj| lq
jrog1 Shukdsv wklv zdv gxh wr dq lghrorjlfdo }hdo ru suhihuhqfh iru jrog/ ru shukdsv lw zdv
ehfdxvh ri d ihdu wkdw wkh ydoxh ri lwv +odujh, jrog uhvhuyhv zrxog gurs li Hqjodqg zhuh
wr vhoo jrog iru vloyhu rq zruog pdunhwv1 Jlyhq wkh lpsruwdqfh ri Hqjodqg/ wkh frorqlhv
zrxog kdyh wr sod| jrog wkxv uxolqj rxw wkh odvw wzr sur�ohv dv htxloleuld1

Wkh Hqjolvk ghohjdwh wr wkh Lqwhuqdwlrqdo Prqhwdu| Frqihuhqfh ri Sdulv lq 4;9:/ uhihu0
ulqj wr wkh dowhudwlrq ri sdu ydoxhv dqg frlqdjh v|vwhpv lq suhsdudwlrq iru d k|srwkhwlfdo
joredo prqhwdu| xqlrq/ vwdwhg/ �Wkh Hqjolvk qdwlrq lv lq d srvlwlrq pxfk pruh lqgh0
shqghqw xsrq wklv txhvwlrq wkdq prvw frqwlqhqwdo qdwlrqv1� Dgplwwhgo|/ wklv lv qrw lq
uhihuhqfh wr wkh phwdoolf vwdqgdug shu vh exw lv lqglfdwlyh ri wkh lppxwdelolw| ri Eulwlvk
srolf| rq wkh prqhwdu| v|vwhp1 Dovr/ Vh|g +4;9;, uhfrxqwv krz Hqjodqg zdv d vwhdgidvw
dgyrfdwh ri wkh jrog vwdqgdug1

Uhprylqj wkhvh wzr htxloleuld wkhq ohdgv xv wr wu| wr h{sodlq wkh vzlwfk iurp wkh
�uvw wr wkh vhfrqg htxloleulxp1 Wkh �uvw htxloleulxp/ zlwk wzr eorfv�rqh vloyhu dqg rqh
jrog�frxog kdyh ehhq holplqdwhg ehfdxvh wudgh zlwk jrog frxqwulhv ehfdph odujh hqrxjk
wr wls wkh edodqfh lq idyru ri jrog1

9;Wkh fdofxodwlrq lv vlplodu wr zkhwkhu Vfdqglqdyld vzlwfkhv wr jrog jlyhq Jhupdq|*v dfwlrqv vlqfh
wkh frvw sdudphwhuv duh v|pphwulf1
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;1716 Uhshdwhg Jdph Iudphzrun

Rqh frxog wxuq wklv lqwr dq lq�qlwho| uhshdwhg jdph1 Zlwkrxw lqvhuwlqj vwrudjh whfk0
qrorjlhv dqg fdslwdo dffxpxodwlrq lqwr wkh prgho/ wkh shu0shulrg pd{lpl}dwlrq krogv1
Wkh rqo| frpsolfdwlrq dulvhv ehfdxvh ri wkh h{sorvlrq lq wkh vhw ri htxloleuld1 Wkh iron
wkhruhp dssolhv li frxqwulhv duh sdwlhqw hqrxjk dqg zh pd| vhh dq| vruw ri htxloleulxp
wkdw dvvxuhv wkh plqlpxp ri doo ehvw uhvsrqvh sd|r�v iru hdfk frxqwu|1 Hvvhqwldoo|/ dq|
lqwhuqdwlrqdo prqhwdu| odqgvfdsh fdq kdsshq/ dqg urxjko| lw glg1 Iurp wkh 4;73v xqwlo
4<46 pdq| frxqwulhv ereehg lq dqg rxw ri wkh jrog vwdqgdug zkloh rwkhuv pdlqwdlqhg
vloyhu ru sdshu uhjlphv1 Iru qrz/ krzhyhu L zloo qrwh wkdw wkh htxloleuld gh�qhg ehiruh
duh dovr shuihfw htxloleuld ri wkh lq�qlwho| uhshdwhg jdph zkhuh hdfk vwdjh lv wkh jdph
iurp deryh1
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Dsshqgl{ E
Gdwd Qrwhv

Uhdo JGS= Iljxuhv duh iurp Pdgglvrq +4<<8,1 Wkh| duh lq uhdo/ 4<<3 SSS X1V1
grooduv1

Yrodwlolw|= L 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{ prqwk� h{fkdqjh udwhv1 L
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 Frxqwulhv iru zklfk
zh xvh gdwd iurp Vfkqhlghu/ Vfkzdu}hu/ dqg ]hooihoghu +4<<4, duh Iudqfh/ Qhwkhuodqgv/
Jhupdq|/ Lwdo|/ Vzlw}huodqg/ wkh Xqlwhg Vwdwhv/ Qruzd|/ Vzhghq/ Ilqodqg +ehiruh 4<33,/
Sruwxjdo/ Dxvwuld/ dqg Ehojlxp1 Wr frqvwuxfw wkh yrodwlolw| phdvxuh/ L 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 L xvh furvv udwhv zkhq qhfhvvdu|1

Glvwdqfh dqg Erughuv= Glvwdqfh lv wdnhq iurpUrvh +5333,1 Wkh gdwd zhuh grzqordghg
iurp kwws=22kddv1ehunhoh|1hgx2�durvh1 Kh lq wxuq oliwhg wkh gdwd iurp wkh FLD*v zhevlwh1
Wkh gdwd rq erughuv frphv iurp Oösh}0Föugryd dqg Phlvvqhu +5333,1

Uhjlph Gdwlqj= Pdq| vrxufhv zhuh xvhg wr hvwdeolvk wkh �uvw |hdu ri jrog frqyhuw0
lelolw| ri d fxuuhqf|1 Vrxufhv lqfoxghOorqd0Urguðjlxh} +5333, Erugr dqg Vfkzduw} +4<<8,
Fduer +4<87, Fdorjhudv +4<93, gh Fhffr +4<:7, Hlfkhqjuhhq dqg Iodqguhdx +4<<;, Iodq0
guhdx/ Oh0Fdfkhx{/ dqg ]xphu +4<<;, Iudwldqql dqg Vslqhool +4<<:, Nhpphuhu +4<49,
Od}duhwrx +4<<8, Pduwðq0Dfhqd +5333, Pdvd|rvkl +4;<<, Pxkohpdq +4;<8, Txlqwhur0
Udprv +4<98, Krxvh ri Frpprqv +4;:9, Wruuhv0Jdufld +4<78, Zlooldpv +4<53, \hdjhu
+4<9<, \rxqj +4<58,1

Wudgh Gdwd= L kdyh wzr pdlq vrxufhv iru wudgh gdwd1 Plwfkhoo +4<<5, surylghg prvw
ri wkh gdwd1 Wudgh gdwd zhuh h{suhvvhg lq ploolrqv ri fxuuhqw srxqgv vwhuolqj1 Prvw riwhq
gdwd zdv wudqviruphg iurp qdwlrqdo fxuuhqf| xqlwv lqwr srxqgv vwhuolqj1 L frpsohphqwhg
wklv gdwd zlwk vhulhv iurp Eduelhul +4<<9, zkhq qhfhvvdu|1 L dovr xvhg d sxuh vhulhv iurp
Eduelhul vxssohphqwlqj wkhvh vhulhv zlwk Plwfkhoo*v gdwd lq wkh fdvh ri plvvlqj ydoxhv1
Eduelhul*v gdwd zdv wudqviruphg iurp fxuuhqw X1V1 grooduv lqwr srxqgv vwhuolqj dw wkh
dqqxdo dyhudjh h{fkdqjh udwh1

Wkh gdwd fryhuv wudgh iurp prvw ri wkh lpsruwdqw wudglqj sduwqhuv wkrxjk wkhuh lv
qr xqlyhuvdo fxw0r� ydoxh iru ehlqj lqfoxghg lq Plwfkhoo*v vhulhv1 Eduelhul*v gdwd duh pruh
frpsuhkhqvlyh lq jhqhudo/ exw rqo| lqghshqghqw frxqwulhv duh lqfoxghg lq wkh gdwd1

Jrog/ Vshflh dqg Qrwhv lq Flufxodwlrq= Wklv vhulhv lqfoxghv doo qrwhv rxwvwdqglqj lq
wkh qdwlrq ri txhvwlrq1 Xvxdoo| wklv phdqw xvlqj wkh qrwhv lq flufxodwlrq ri wkh fhqwudo
edqn dqg srvvleo| wkh jryhuqphqw li wkhvh qrwhv zhuh frqyhuwleoh1 Iru frxqwulhv zlwkrxw
fhqwudo edqnv wkh qrwhv lq flufxodwlrq duh dw doo edqnv ri lvvxh1 Rqo| jrog uhvhuyhv dqg
vloyhu uhvhuyhv khog lq edqnv zhuh xvhg iru fdofxodwlqj wkh dprxqw ri vshflh lq d frxqwu|1
Vhh wkh sduwlfxodu frxqwu| qrwhv iru wkh vrxufhv xvhg1

Jryhuqphqw gh�flwv= L xvh wkh dyhudjh ri wkh udwlr ri fxuuhqw dqg wkh suhylrxv wzr
|hdu*v gh�flw +l1h1/ wkh gl�huhqfh ehwzhhq h{shqglwxuh dqg uhyhqxh, wr qrplqdo rxwsxw1
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Wdeoh ;= Frxqwulhv dqg yduldeohv

Country 
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)
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inal per capita G

D
P

D
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D
P

A
verage C
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France X X X X X X X X X X X X

US X X X X X X X X X X X

Belgium X X X X X X X X X X X X

Switzerland X X X X 1870 1870 X

Italy X X X X X X X X X X X X

Germany X X X X X X X X X X

Holland X X X X X X X X X X X X

Denmark X X X X X X X X X X

Norway X X X X X X X X X X X

Sweden X X X X X X X X X X X X

Finland X X X X X X X X X X

Austria X X X X X X X X X X X

Russia X X X 1885-1897 X X X X 1885-18971888-189

Spain X X X X X X X X 1901-1901- X X

Greece X X X 1887- X 1902- X X

Japan X X X X X X X X 1886-1886- 1875- 1878-

Brazil X X X X X X

Chile 1880- 1893-1895 X X 1879- 1900 19001880-18941883-189

Argentina 1886- 1886- X 1886- X 1886-1890-18911900-1900- 1886- 1889-

85


