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Abstract

Wklv sds hu h{dp Ighv wkh uroh ri wudgh frvwv dv d irup ri Ip s huihfw lqwhuqgdO
wirgdojrrgvp dunhwlgwhjudwlrgl | roorz Iqj wkh dssurdfk ri Qhz R shg Hfrqrp |
P dfur hfrqrp Ifv/ d wz rOfrxqgwu|] jhghudo ht xloleulxp p rgholv Igyrnhg wr vkrz
wk dw wudgh frvw p dnh Igglylgxdov z ruvh r vigfh wk h|] uhgxfh frgvxp swrqg/ uhdo
z djhv dgg uhdo sur wv/ z kloh oderxu lgsxw uhp diqv frgvwdgwl Wkh vp doohu d
frxgwu| Iv uhodwlyh wr wkh rwkhu/ wkh p ruh Iwvx huv iurp wudgh frvwwl P ruhryhu/
wudgh frvwv h{klelwd cfrqwdligp hgw h hfw* vxfk wkdw vshqglgj whggv wr eh nhsw
lg Iwv frxqwu| ri ruljlgl Wkilv qglgqj Iv frgqvivwhgw z Iwk wkh hp slulfdo hylghgfh
rg wkh cKrp h Eldv Ig Wudgh Sx}}oh*>1 Dv d frgqvht xhgfh/ xgghu ixoo sulflgj wr
p dunhw +l11h1 or fdoOf xuuhgf| sulflgqj, wudgh frvwv ghfuhdvh wkh yduldelolw ri wkh
qgrp lgdoh{fkdgjh udwh z khg dg hfrqrp | Iv klwe]|] jryhugp hgwvs hgglgj vkrfnvil
Krz hyhu/ z Iwk qr sulflgj wr p dunhw +l1hl1 sur gxfhuOf xuuhgqf]| sulflqgj, p rqhwdu]
vkrfnv Iigfuhdvh wkh h{fkdqgjh udwh yduldelolw dgqg p dnh ryhuvkrrwlqgj p ruh onhol1
Lqg dgglwlrq/ wudgh frvwv Igwur gxfh dv| p p hwulhv wr uhdo lgwhuhvw udwh dgg r x ws xw
p ryhp hgwv dfurvv fr xgwulhv Iq uhvsrgvh wr p rqhwdu| vkrfnv/ z khuhdv frgvxp sO
wirg dgg wudgh edodgfh p ryhp hgwv duh gqr w dowhuhg viIj gl fdqwol 1 | Igdool/ xqgqghu
ixoo sulflgj wr p dunhw wudgh frvwv glp Iqglvk wkh ghjdwlyh Igwhugdwlrgdo z hoiduh
vs loor y hu fdxvhg e|] d p rghwdu| vkrfnl Wkhvh t xdolwdwlyh uhvx owwv duh urexvw wrO0

z dugv wkh h{whgvirq ri uhedwlqgj wudgh frvwv wr frqvxp huvl
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Frqvivwhgwz Ilwk uhfhgwhp slulfdohylghgqfhrq Ip s huihfwlgwhugdwlrgdojrrgvp du0
nhw lgwhj udwlrq/ wklv sds hu Igwur gxfhv wudgh frvwv Igwr d wz rOfrxqwu| jhghudo
ht x lole ulx p p rghori sulflgj wr p dunhwl Vrp h up v fdgq vhw wk hlu sulfhv Ig wkh
or fdofxuuhqgqf| ri vdoh/ z kloh rwk huv vhw s ulfhv Ig wk hlu grp hvwlf fxuuhqf|1 Wudgh
frvwy Ig wklv p rgho duh dooOhp eudflqj Ig wkh vhgvh wkdw wkh|] gr grwrqo frp O
suhkhgg wudgvsruwdwrq frvw exwedvifdool dg| nlqg ri cerughu h hfw* wkdw fdq
srvvle o h{lvw e hwz hhq wz r frxqgwulhv/ gdp ho| wdul v3/ uhg wds h/ fxowxudo dqgqg
odgj xdjh eduulhuv hwf 1

Lgghhg/ wudgh frvw wxug rxw wr kdyh z IghOudqgjlgj Ip sofdwlrqv iru wkh ehoO
kdylrxurinh| hfrqrp If yduldeohvl Lg sduwlfxodu/ Iqg wk h h{ leohOs ulfh ht xloleulxp
wudgh frvw uhgxfh frgvxp swirqg/uhdoz dj hvdgg uhdosur wv exwohdyh oder xuvxs?O
so xgd hfwhg/ khgfh p dnlqj Ilgglylgxdov z ruvh r 1 Wkh vp doohu d frxqgwu| Iv
uhodwly h wr wk h rwk hu/ wkh p ruh Iw vx huv iurp wudgh frvwwl Lg wkh suhvhgfh ri
p rghwdu|l ru jryhugp hgw vshgglgj vkrfnv/ wkh yduldelolw ri wkh h{fkdgjh udwh
Iv dowhuhg 1

Dvdjhghudoihdwx uh wudgh frvwv h{ klelwd cfrgwdlgp hgwh hfw* z klfk p hdqyv
wk dw wk h] p dnh Ip sruwv uhodwlyhol h{shqgvlyh dgg wkxv whgg wr frgwdlg vs hqgglqg]j
lg lwv frxgqwu|l ri ruljlgl Lg rwkhu z rugv/ wudgh frvwv dfw olnh d ex hu ehwz hhq
frxgwulhv dgg wk huhiruh revwux fwwkh Igwhj udwlrq ri Ilgwhugdwlrgdojrrgv p dunhwvl
Vigfh Ip sruwv duh p ruh h{shqvlyh wkdg grp hvwlifdoo] surgxfhg jrrgv/ frqvxp sO0
wirg Iv eldvhg wrz dugv grp hvwlfdoo] surgxfhg jrrgvl Wkxv/ wudgh frvwv jlyh ulvh
wr d cKrp h Eldv* Ig frqvxp swirq/ z klfk Iv frgvilvwhgw z Ilwk wkh cKk rp h Eldv Iq
Wudgh S x}}oh*1 Lwv hp slulfdovljgl fdgfh kdv ehhg klj kojkwhg Iqg vhyhudo uhfhqgw
vwx g lhvl R gh ri wkh p rvwhp Ighgwlv suredeo P fF dooxp +4<<8,/ 2z kr vkrz v wkdw
wudgh yroxp hv z Iwklg Fdgdgd dgg z Ilwklg wkh X glwhg Vwdwhv duh ryhuz khop Iqj o
eljjhuwkdg wkrvh ehwz hhg wkh wzr frxqgwulhvil

Wudgh frvwv duh dovr uhfhlylqgj Igfuhdviqj dwwhqwlrqg Ig hfrqrp If wkhru|1l Z kloh
wk h j hghudolp sruwdgfh ri Ip s huihfwlgqwhugdwlrgdojrrgv p dunhw lgwhj udwlrqg iru
hfrqrp If rxwfrp hv kdv ehhg nqrz g irud orqj wp h/ hij1 dv ghp rqgvwudwhg Iq
N uxjp dq +4<; <,/ wkh srwhgwldo ri wudgh frvwv wr hoxflgdwh vrp h ri wkh p dnru
sx}}ohv Iq lgwhugdwlrgdo p dfur hfrgqrp Ifv Iv h{solflwo] hp skdvlilvhg e| R evwihog
dgg Urjr +5333,1 Krz hyhu/ wkh| rqgo xvh d yhu| edvlf hggrz p hgw hfrqgrp |
p rgho wr loox vwudwh wk hlu Ighdvl Lg frgwudvw/ wklv sds hu iroorz v wkh dssurdfk ri
wkh Qhz R shqg Hfrgqrp | P dfurhfrqrp Ifv oowhudwx uh e| dqgdo|l vigj wudgh frvwv Iq
wk h ulfk hu jhghudoht xloleulxp vhwwlgj ri R evwihog dgg Urjr +4<<8,1 Wkhluwzro0
frxgwu| z runkruvh p rgholgfrusrudwhv d jryhugqp hgw/ p rqrsrolvwlf frp s hwwrgq
dgg vwlfn| sulfhvl | xuwk hup ruh/ wkh sulflgqj Owr Op dunhw iudp hz run ri E hwwv dqgg

G hyhuhx { +5333, Ilv dgrswhgl

Wkh sds hu Iv vwux fwx uhg dv iroorz vl Vhfwlrg 5 vwduwv r z lwk wkh p rgho vhwo
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xsl1l Wkhg Vhfwrqg 6 ghvfulehv wkh p rgho*v h{ leohOs ulfh ht xloleulxp / z khuhdv
Vhfwlrqv 7 dgqg 8 dgdol vh wkh p rgho*v ehkdylrxu xqgghu vwifn| sulfhvl D z hoiduh
dgdo| viv Iv frqgqgxfwhg Ig Vhfwlrq 91 Vhfwlrgq : suhvhgwv d gxp hulfdohydoxdwlrq ri
wkh p rghol Vhfwlrg ; fkhfnv wkh p rgho*v urexvwghvv e| uhedwlgqj wudgh frvw wr

frqgvxp huvl Wkh frxqgwu| vi}h Iv ydulhg Iq Vhfwlirg <1 Vhfwlrqg 43 frgqfoxghvl

Wkh p rgholv edvhg rq wkh wz rofrxqwu| vhwwiqj Ig E hww dgg G hyhuhx{ +5333,1
Krxvhkrogv fkrrvh dp rqj d udqgjh 2~3>4" ri gl huhgqwldwhg/ grqgxudeoh dgg wudgO
deoh jrrgv z klfk duh surgxfhg e| p rqgrsrolvwlf up vl Erwk wkh Krp h dgg wkh
I ruhljg frxgwulhv duh ri htxdovl)h4 vi wkdw wk h] kdyh wkh vdp h gxp ehu ri Iqo0
kdelwdgwv dgg surgxfh kdoi ri wkh jrrgvudgjh hdfk1 | xuwkhup ruh/ Iwlv dvvxp hg
wkdwv z lwk 3 v 4 lv wk h iudfwraq ri up v Ig hdfk frxgwu| wkdwlv deoh wr s ulfh
wr p dunhw/ 11hl1 wkdw fdqg sulfhOglvfulp Ilgdwh dfurvv wkh wz r frxgwulhvl Wkhuhir uh/
wk h Ip solflwdvvxp swlrg Iv p dgh wkdw krxvhkrogv fdgqgrwduelwudj h dz d| srwhqoO
wldo fur vvof r x gqwu| sulfh gl huhgfhv irujrrgvli Dvd ghz Iqjuhglhgw wkh h{lvwhqgfh
ri {hg clfhehuj* wudgh frvwv/ /I Iv dvvxp hg z k huh uhs uhvhgwv wk h iudfwraqg ri
jrrgv wkdw j hwy orvw Iq wkh wudglgj surfhvv vr wkdw 3 41 D sshqggl{ D
rxwolghv wk h ghulydwlrgv ri wklv vhfwlrq dgg jlyhv wkh fruuhvsrqgglqj h{suhvvirqgyv

z Ilwkrxwwudgh frvwv iru uhihuhgfhil

K rxvhkrogv ghulyh xwlolw iurp frqgvxp swirq dgg dovr iurp uhdop rgqh| edodqfhyv
gxh w d wudqvdfwlrgdu| p rwlyh dgg glvx wlolw| iur p zrunl Doo krxvhkrogv dgg
up v duh dvvxp hg wr eh Ighgwfdo z Iwklg rgh frxgwu| dgg suhihuhgfhv duh wkh

vdp h dfurvv frxqwulhvl Lq Krp h frxqgwu| grwdwlrqg xwlow Iv jlyhg e]
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Wkh Krp hfrgvxp swirg edvhg sulfh lggh{ Ivgh gqhg dv wkh p Iglp xp h{shqgO
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z khuh sulfhv ghgrwhg s uhsuhvhgw Krp h fxuuhgf]| sulfhv/ z kloh sulfhv ghgr whg t
uhs uhvhgw | ruhlj g fxuuhgf]|] sulfhvl Lg j hghudo dvwhulvnv Igglfdwh | ruhlj g frxqwul

yduldeohvl Lg wklv frgwh{w dg dvwhulvn p hdqv wkdw d sulfh Iv vhw e| d | ruhljgq

* *
up/llhldoositduh vhwel| | ruhljgq up viqg Krp h fxuuhgf]|] dgg dootitduh vhw e |
I ruhljq up v Ig I ruhljg fxuuhgf|1l Wkh jrrgv rq wkh udgjh "3>—" duh surgxfhg

el Krp h up vdgg wkh jrrgvrg wkhudqgjh ~~>4" duh surgxfhg e| | ruhljgqg up vi1

Vr wkh Krp h frxqwul sulfh lggh{/ S ¢ frqvivw ri wkh sulfhv sg¢ ri jrrgv rq
wk h udgjh ~3>—" wkdw duh surgxfhg e|] wkh Krp h frxqwu| dgg ri jrrgv rq wkh

udgqjh ~=>4" wkdw duh surgxfhg e| wkh I ruhljg frxgwull I ru wkh jrrgv rgq wkh

udgj h ~—>— . —v' wkh | ruhljq up v duh deoh wr sulfh wr p dunhw/ I11h1 wk h| vhw
*

wk h fruuhvsrqgglqj sulfhv sith Krp h fxuuhgf|1 Wkh udgjh ~— . —v>4" uhs uhvhqgwyv

wkh jrrgv surgxfhg e| 1 ruhljgq up v wkdw duh grw deoh wr sulfh wr p dunhw dgg

*
wk huhir uh vhwwkhlusulfhvtith I ruhlj g fxuuhgqf|1 Wkhvh duh frqyhuwhg Igwr Krp h

fxuuhgf| e| p xowlsol Iqj z Iwk wkh grp Ilgdoh{fkdgjh udwh h¢/ z kIifk ghgrwhv wkh

Krp h sulfh ri I ruhljg fxuuhgqf| dwwp h wl Qrwh wkdw wkh idfwru Iv lgfoxghg
* *

lg wkh udgjh *"=>4"1 Wkh uhdvrg Iv wkdw doo sulfhv +sg¢/ s/ tgt/ t y, duh ilrled

Ith1 xqlw sulfhv wkdw duh fkduj hg Ig wkh frxaqwul ri surgxfwrqg ri hdfk jrrgl

Li d I'ruhljg jrrg Iv vklsshg wr wkh Krp h frxqwu|/ rgo wkh iudfwrqg +4

duuly hvl Wkhuhiruh/ wkh Krp h frgvxp hu p xvw ex | xqglw ri wkdw jrrg Iq

—T

wk h I ruhljg frxgwu|] vr wkdwrqh xqlw duulyhv Ig wkh Krp h frxgwu|ll Vr iurp d
*

Krp h frqvxp hu*v s huvs hfwlyh jsitlvwkhflllll sulfh ri rgh xqlwri d I ruhljgq
*k

sulflgj Owr Op dunhw jrrg/ dgqg jhttitlvwkhflllll sulfh ri rgh xqglwri d I ruhljq

qrqOsulflqgj Owr Op dunhwlrrgﬁl R gh fdqg wklgn ri wklv ilr le12f 11i1 uhodwlr q vk Is
hiwk hu dv frqvxp huv* wudyhoolgj wr wkh rwkhu frxqwu|l wr jr vkrsslqgj/ wkhuhe]
lgfxuulgj frvw wkdw duh ht xlydohgqw wr wkh wudgh frvwv/ ru dv up v* fkdujlqj dg
dgglwlrgdop dunxs iru kdylgj wkh sxufkdvhg jrrgv vkisshg ryhu wr wkh frxqwul
ri ghvwlgdwlr g1 Wkh | ruhljq sulfh Iqggh{ fdq eh h{sodlqghg dqdorjrxvol 1

Wkh Krp hexgjhwfrgvwudigw dw wip h wiv jlyhqg e]
SEFt. P t. 0t t@ Z tkt. t. P t— . 1 t. | {— 8,

z khuh Z ¢1lvwkhgrp lgdoz dj h udwh/ t duh wk h up v*sur wvdqgg ] gduh oxp s Ovxp

wudqvihuv iurp wkh jryhugp hgwz kilfk fdq dovr ehfrp h ghjdwlyhl I ¢— uhsuhvhgwv

6



wk h kroglgjv ri Krp h fxuuhgf| ghgrp lgdwhg grp Ilgdoglvfrxgwerggyv wkdwkdyh
p dwx uhg Iq s hulrg wdgg g¢ Iv wkh sulfh ri d glvfrxgqwerqg | ¢ wkdw z loosd| Iwv

idfh ydoxh dwwlp h w. 4 vr wkdw

gt @ +9,
4. ¢
z khuh I¢ Iv wkh gqrp Igdo lgwhuhvw udwh Iqg wkh Krp h frxqgwu| ehwz hhg gdwhv wdqg
W 4= Wkhuh Iv iuhh wudgh ehwz hhg wkh Krp h dgg wkh I ruhljg frxqgwu| Iq wklv
Krp h fxuuhgqf|] ghqgrp Igdwhg erqgl

Wkh Krp h ghp dgg ixqgfwlrgq Iv jlyhg e]
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df fruglgj wr wkh wkuhh whup v Ig wkh sulfh Igqgh{ +6,1 Wkh krxvhkrogv p d{Ip Ivh
x wlolw| +4, vxe nmhfwwr wkh exgjhw frqgvwudlgw +8,/ uhvxowlgj Ig dg rswp dolw frqbo

glwlrg iru wkh oderxu vxss ol
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dgg lg d p rgh| ghp dgg ixqgfwlrg
1
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P ruhryhu/ wkh Ilgwhuwhp srudofrqvxp swrq vwuhdp fdg eh ghvfulehg e]
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Wkh fruuhvsrqglgj ht xdwlrgv iru wkh I ruhljg frxgwu|] duh dgdorjrxvil

2 2 B L ih?24 i?]

Ohwwkh frp srviwh jryhugp hgwfrgvxp swirq jrrg/J ¢t/ ehgh qghg olnh wk h sulydwh
rgh lg +5,1J ryhugqp hgwghp dqg Iv wkhg dgdorjrxv wr sulydwh ghp dgg dgg jlyhqg
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Vr wkh Krp h jryhugp hgw kdv wzr srwhqwldo vrxufhv wr gdqgfh lw vs hqglqgj/
e| sulgwlgj p rqh|] dqgg e] uhf hlylgj oxp sOvxp wud g vihuv iur p lwv flwl}hgv +Iqg
wkdw fdvh ] ¢ ? 3,1 Wkhuhiruh/ wkh jryhugp hgw exgjhwlv doz d| v edodqfhg dqgg
U lfdugldg ht xlydohgfh krogvl Wkh fruuhvsrqglgj | ruhljg frxqwu| ht xdwlrqgv duh

dgdorjrxvil

2 6 h4 t

Hdfk up idf hv wkh vdp h olghdu surgxfwrqgq whfkgrorj| vr wkdw
|t @ k¢ +47,

z khuh | ¢+ ghgrwhv djjuhjdwh Krp h rxwsxw dgqg k¢ Iv wkh oderxu Igsxw xvhg e]
wkh Krp h up vl Oderxup dunhwv duh s huihfwo| frp shwlwlyh8lq hdfk frxqgwu|] exw
z runhuv duh Igwhugdwlrgdool Ip p relohl Wrwdorxwsxw fdg eh glylghg Igwr rx ws xw
ghvwlghg iru wkh Krp h frxqwu|l/ ghgrwhg e]| { dqg(*/ uhvs hfwlyho / dgg rxwsxw

*
ghvwlghg iru wkh I ruhljqg frxqwu|/ ghgrwhg e| } dgg } [/ uhvs hfwlyho/ vr wkdw

lt@ {¢t. }t +48,
dgqg dffruglqgj o

* * *

It @ { ¢ Y}y +49,

iru wkh I'ruhljg frxgqwull Qrwh wkdw }¢ Iv wkh dp rxgw ri Krp h rxwsxw wkdw Iv
vklsshg w wkh | ruhljg frxqwu| +dgg gqgrw wkh dp rxgw wkdw Iv ghp dgghg Iq wkh
I ruhljg frxqgwu| ,/ p hdglgj wkdwgxh w wkh wudgh frvwv rqo|l wkh iudfwraq +4 .
df wx doo] duulyhv dwwk h ghvwlgdwlr gl Wkxv/ Ig ht xloleulxp +4 s}t lvwkh dp rxgw
ghp dgghg Iq wkhlruhqufrxqwu\kahvdphorJIfdssolhvwr(Zl

Il ru wkh wip h ehlgj/ sulfh h{lelolw] Iv dvvxp hg Ig wkh vhgvh wkdw wkh up v
vhw wk hlu sulfhv diwhu wkh h{fkdgjh udwh dgg wkh z djh udwh duh ngqrz q1 Wkhqg wkh

shu fdslwd sur wixqgfwrgqg Iv ghvfule hg e]|

@ vis{ t. hitgr¢, . +4 v,+s¢{ t. st} z t+{t. )t +4

Wk h uvw whup ri wkh ulj kwokdgg vigh ri wkh djjuhjdwh sur wixqgfwrqg uh hfwv wkh
uhyhgxh iurp sulflgj Owr Op dunhw up vl Wkhvh fdg fkdujh wkh I ruhljqo0fxuuhqgf]
sulfh ltg wr | ruhljg frgvxp huvl Wkh vhfrgg whup Iv wk h uhyhgxh iurp qrqo0
sulflgj Owr Op dunhw up v/ z klfk fdq rqgo fkdujh wkh Krp hOfxuuhqf]| sulfh s?/
dgg wkh odvw whup frgvwlwx whv wk h frvwv ri surgxfwrqgl Lgvhuwlgj wkh ghp dgg
ixqgfwhrq jlyhg e| +:, iru{ ¢ dqgg +4 ,} ¢/ uhvs hfwlyho / dgg p d{lp Ivligj sur wv

| Thogv wk h iroorz Iqj sulfh p dunxs
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Wkh fruuhvsrqglgj sulfh p dunxs vhwe| | ruhljqg up v lv

E3
* St *
ty @ . @ 4Zt +4.<,
t

Wkh dvvxp swlrg ri sulfh h{lelolw p dnhv Iwluuhohydqgwz k hwk hu wk huh Iv sulflqgj wr

p dunhwl Lwfdg eh vkrz q rq wkh edvlv ri wkh sulfh Iqgqglfhv wkdwsxufkdviqj srz hu
0

sdulw +S S S, vwloo rewdlqv Iq wkh djjuhjdwh ehfdxvh wkh Krp h dgg | ruhljg

frxgwulhv duh ri ht xdovl}hi1l

A i ? ] @ in * Mh 4 i M*i Th Uit

Dvdehgfkp dun vfhgdulr Iwlv uvw dvvx p hg wk dw s ulfhv duh s huihf wo| h{leoh/ I1lh1
up v vhw sulfhv diwhu wkh h{fkdgjh udwh dgg wkh frvwv ri surgxfwlrq duh ngqrz g1
Lwlv dovr dvvxp hg wkdwlqglwldool wk huh duh qr wudqvihuv dqg ghlwkhuerqg kroglqjyv
qru jryhugp hgw h{shgglwx uhv vr wkdw ] @]*@ | @ I*@J @J*@ 31
Wkh iroorz Iqj p dunhwv p xvweh fohduhg Iqg dgq ht xloleulxp = wkh z ruog p dunhwv iru
hdfk jrrg/ wkh z ruog fdslwdo p dunhw/ wkh oderxu p dunhwv Iq hdfk frxqwu| dgg

wkh p rgh|] p dunhwv Ig hdfk frxqgwu|1l

Lw wx ugv rxw kdgg| wr xvh
4 +4 ,pi
+53,
4. +4 P
dv d whup lgyroylgj wkh wudgh frvwv sdudp hwhu/ 1 Qrwh wkdw 3 ? ? 4 iru
oA
3 ? ? 4 z lwk @ 3 iru @ 3 dqg EA 31 Wkh wip h Iggh{ wlv gursshg

wr ghgrwh wkh Iglwldo ht xlole ulx p ydox hvl D ss hqgl{ E rxwolghv wkh ghulydwlrqyv
ri wklv vhfwlrg dgg jlyhv wkh fruuhvsrqgglqj h{suhvvirgv z Iwkrxw wudgh frvwv iru
uhihuhgfh1

Lg ht xlole ulx p wkh vxsso ri oderxudqg wkxv rxwsxw]Ilv wkh vdp h lg er wk

frxgwulhv

Qrwh Ig sduwlfxodu wkdw wklv h{suhvvirg grhv qrw ghshqg rgq wudgh frvwl Wkh
lgwx Iwlr g ehklgg wklv uhvx ow lv wkdw wk h rswilp dooder xu vxsso ghflvlirg/ z klfk Iv
g hulyhg iurp wk h krxvhkrog rswp Ivdwlrgq/ Iv xqd hfwhg e| wudgh frvwvl

Krz hyhu/ frqvxp swirq Iv glp Iqlvkhg3e| wudgh frvw dgg fdgqg eh vkrz g wr

1

4 =l

N O -
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Trade costs

I Ijxuh 4= Krz frqvxp swrqg uhdfwv wr wudgh frvwyv

Wkh ghulydwlyh ri wkh odvw h{ suhvvirqg z Iwk uhvs hfw wr Iv ghj dwly h
k
CF CF
— @ 2 3
[} [}

Ilthl wk h k1j k hu wudgh frvwv duh/ wk h ohvv fdg eh frgvxp hg e|] wkh krxvhkrogvl Wklv

uhodwlr gvkls Iv loox vwudwhg Ig | Ij xuh 4/ z khuh wkh sdudp hwhu ydox hv r Vhfwrgq
duh xvhgl41 Qrwh wkdw wudgh frvw uhgxfh frqvxp swirq Iq d gqrqgolghdu idvklrq/
Ithl1 rqfh wk h|] uhdfk d wk uhvkrog ydox h +urxj kol 73¢( lg wklv gxp hulfdoh{ dp soh,/
wk h] kdyh gr ixuwk hu vijgl fdgwh hfwrqg frqvxp swrql

Uhdosur wv ri Krp h up v fdg eh vkrz q wr dp rxqw wr

k 4
— @ — +56,
S 4
dgg wk h uhdoz dj h Iv jlyhqg e]
1
z 4 4 r=l
@ +57,
S 4
Vr erwk uhdosur wv dgg wkh uhdoz djh ghfolgh z Iwk wudgh frvwvl P ruh suhflvhol]/
C+ﬁ C+P’ 4
@ ? 3 +58,
C Cc + 4

14The chosen parameter values are p = 11, 7 = 10/11, » = 0.06, € = 1, implying a markup
of 10% and 8 ~ 0.94. See Section 7 for a more detailed discussion.



Lg rwkhu z rugv/ wkh uhdo z djh ghfolghv p ruh t xIfno| 15 wk dg uhdo sur wv Ig uhO
vsrqgqvh wr ulvigj wudgh frvwvl Lg wkdw vhgvh dgg dovr ehfdxvh frqvxp swirq ghoO
fuhdvhv z Iwk wudgh frvwv z kloh wkh vxsso ri oderxu uhp dilgv frgqvwdgw/ z runhuv
VX hu p ruh iurp wudgh frvwv wkdgq up v gr 1l Lgwx lwlyhol/ up v kdyh vrp h ghjuhh
ri p dunhwsrz hugxh w p rqrsrovwf frp shwlwrq/ z khuhdv z runhuv idfh s huihfw
frp shwiwlrg Iq wkh oder xu p dunhwl

Y Id +44, Iwfdg eh vhhg wkdwlg ht xloleulxp wkh sulfh  ri d glvfrxgwerqgg Iv
g @g9g @ +59,

Wkh ht xloleulxp uhdo lqgwhuhvw udwh Iv jlyhg e]

16
I lgdoo// wk h ht x lole ulx p h{fkdgj h udwh Iv jlyhg e]

+5; ,

Wkh lgwxIlwlrgqg iru wklv h{fkdgjh udwh ht xdwlrg Iv wkh vdp h dv Iq wkh p rqhwdu]
dssurdfk wr wkh h{fkdgjh udwhl Li wkh Krp h frxqgwu| Igfuhdvhv Ilw p rqh| vxssol/
wk huh Iv d ghsuhfldwlrg +dq lgfuhdvh Iq h, dgqg ylfh yhuvdl Li wkh Krp h frxqgwu]l
surgxfhv klj khu rxwsxw wkhqg yld +55, wk huh Iv dg Iqfuhdvh Ig F / ohdglgj wr dgq
dssuhfldwirql Dv p hqwirghg Ig Vhfwirq 516/ SSS krogv xgqghu sulfh h{lelolw] /

I1h1 wkh uhdo h{fkdgjh udwh/ # / Iv ht xdowr rqh

*

hs
# @ 4 +5 <,

S

Wkh sulfh onyhov fdg eh vkrz q wr eh

1

s e z +4 L pl +63,

4

* *

S @ z +4 s +6 4,

4

Frp sdulgj wkh sulfh Ilgglfhv Ig wkh suhvhgfh ri wudgh frvwv/ jlyhg Iq +6, dqgqg +7,/
wr wk h fruuhvsrqgglgj Iqglfhv z Iwkrxw wudgh frvwv iurp Dsshqggl{ E p dnhv fohdu

17
wk dw wudgh frvwv sxvk xs wkh sulfh ohyhov iru jlyhg grp lgdoz dj h udwhv/ I1h1

*
Ccs Ccs

- e
c c
158trictly speaking, this depends on parameter values, i.e. it must be that (p—1+4+pn) > 1.
However, as Section 7 shows, this is clearly the case for empirically plausible parameter values.
16Strictly speaking, the level of the initial equilibrium exchange rate is given by the relative
money supply, e = M/M*, since C = C*. Therefore, trade costs have no influence on the
equilibrium exchange rate.
17Note that the factor ﬁ enters the price indices (3) and (4).

A 3 +65,




Qrwh wkdw wkh h{shgglwxuh iru rgh xqglw ri wkh frp srviwh frgvxp swlrqg Ilggh({

1
gh qgqhg Iqg +5, grhv qrwghshgqg rq wudgh frvwy

Lg wrwdo/ vigfh Ig wkh suhvhgfh ri wudgh frvw frqvxp swirq gursv dgg wkh sulfh
ohyholqfuhdvhv z kloh oder xulgsxwuhp diqgv frgvwdgw/ wudgh frvww p dnh Igglylgx dov

z ruvh r / 11h1
CcX Cc X

? 3 +68,

Y Id +43,/ +54,/ +55,/ +59, dqg +63, Ilwfdq eh vkrz q wkdw

1
c

+4 .+ 4 . s

IS
IS
=

al=

+4 L+ 4 . , 4 4 1

*
Lg wk hiroorz Iqgj wkh p rqghwdu|] edvhv/ P dgg P / uhvs hf wlyhol / duh gqrup dolvhg
dv wkh qgrp Ilgdodgfkruri wkh p rghovxfk wkdw wkh gqrp Igdoz djh udwhv/ Z dgg

* * *
z /I uhvs hfwlyho/ duh ht xdowr rghl Wk huhiruh/ S @ S /| P @ P dgg h @ 41 Lqg

*

sduwlfxodulSSSlgdqg wk h odz ri rqh sulfh iru oderxu krog/ Ilhl1 S @ hsS dgg
*

z @ hz 1

e 5] Ul') Thuit @ _ | i i U @2?}i h@|i

Qrz / dv d Nh|ghvlidg ihdwx uh ri wkh p rgho/ Iwlv dvvxp hg wk dw doo s ulf hv +st/s;5k/
t ¢l tzk, duh vwlfn| dgg wkdw wk huhiruh/ wk h] fdggqrwlp p hgldwho wuhvsrgg wr hlwk hu
wsh ri vkrfn/ d p rqgqhwdu|] vkrfn rud jryhugp hgw vs hqglgj vkrfnl | lup v vhw
wk hlu sulfhv vx fk wkdwwkh| duhrswp dolg wkhdevhgfhrivkrfnvl Il rud vx f lhq wo|
vp doo vkrfn Ig s hulrg w rxwsxw Ilv ghp dggO0Oghwhup Ighg/ I1h1 up v surgxfh wkh
srvwOvkr fn p dunhw ghp dqg jlyhg wkhlu Iglwldo sulfhvl Wkh| kdyh dg Igfhqgwlyh
wr gr vr vigfh wkh| vwloop dnh sur wv ehfdxvh ri p rgrsrovwf frp s hwlwrqgl Dv
wk huh Iv gr fdslwdolq wkh p rgho sulfhv dgg door wk hu ydulde ohv uhdfk wk hlu gqhz
ht x lole ulx p diwhu d vigjoh s hulrg/ I1lhl wkh orqjOuxqg uhvsrqgvhv duh dwwdlghg Iq
s hulrg w. 41

Olnh Ig wkh Iglwldo ht x lole ulx p wk r vh up v wkdw hgjdjh Ig sulflgj wr p dunhw
vhw wk hlu sulfhv Iq wkh fxuuhqgf]| ri wkh frxqgwul z khuh wkh surgxfw duh vr og
+or f d oOf x uuhq f | sulflgj,1 I ru wk hvh up v dg xqgdgwlflsdwhg p ryhp hgw Ig wkh

h{fkdgjh udwh gr hv wk huhiruh gqrw ohdg wr d ghyldwlrqg iurp wkh rswp do sulfhl

18C is lower and P is higher for 7 > 0. These two effects exactly offset each other in this
model’s specification.
9Cf. equation (29).



Wkh uhp diqglqj up v vhw wk hlu sulfhv Ig wkh fxuuhgf| ri wkh frxgwu| z khuh wkh
sur gxfwv duh surgxfhg +surgxfhuOf xuuhgf]| sulflgj,1 | ru wkhvh up v/ krz hyhu/
dg xgdgwlflsdwhg p ryhp hgwlg wkh h{fkdgjh udwh gr hv ohdg wr d ghyldwlrq iurp
wk h rswkp dosulfhl

U hjduglgj wkh p hwkrgrorj|/ orjOolghdudssur{lp dwlrqv duh wdnhqg durxqgqg wkh
lglwldo s uhOvkr fn ht xloleulxp ri Vhfwlrg 6/ uvw z lwk h{leoh sulfhv Iqg rughu wr
vroyh iru wkh orqjOuxq +l1hl s hulrg w. 4, uhvsrqvh ri wkh hfrgrp | dgqg wkhg z lwk
vwlfn| sulfhv Ilqg rughu wr Ighqgwli|] wkh vkruwOux g +l1hl s hulr g w, uhvsrqgqvh w vkr fnvil

Dv wr wkh grwdwlrq/ irudg|] yduldeoh X ohw

X {4q X
Ri4s —
X
eh wkh shufhqgwdjh ghyldwlirq dw wip h w. I irul @ 3>4 iurp wkh Iglwldo suhOvkr fn

ht x lole ulx p g hvfulehg Iqg wkh suhfhglgj vhfwraqgvil

Wklv vhfwrqg glvfxvvhv wkh p dlg uhvxowv uhodwlqj wr wkh qrp Igdo h{fkdqjh
udwh dgg lgwur gx fhv wkh cfrgwdigp hgwh hfw*z klfk ghvfulehv wkh vhjp hgwdwlrq ri
lgwhugdwlrqdo jrrgv p dunhwv Iggxfhv e| wudgh frvwvl Vhfwlrg 8 irfxvhv Iq ghwdlo
rg wkh wzr w shv ri vkrfnv dgg h{whggv wkh dqgdo|] viv wr rwkhu nh| yduldeohvl
Dsshggl{ F rxwilghv wkh ghulydwlrqgqv dgg jlyhv wkh fruuhvsrqglgj h{suhvvirqyv

z lwkrxwwudgh frvwv iru uhihuhgfhil

e - A i *L?} h ? hitTL?2ti |[L t LUt

Wkh orqjOuxqg +I1hl s hulrg w. 4, uhvsrqgvh ri wkh h{fkdqgjh udwh fdg eh gluhf wo|

g hulyhg iurp +5; ,

4
Bit1 @ +B g4l P t*Jrlv —+F 4l Fet*+1v +6;

z khuh wk h orqj Ouxq uhvsrgvh ri Krp h uhodwlyh wr | ruhljg frqvxp swrq Iv jlyhqg
20

e|

*
- o 4 544 L9t 4+ g d 41 99 {41
+F 41 t+1. @ — - +6 <,
+ ) s F W + . F W
z lwk
4
+73,
4
w .
dgg A A 41 S ghqgrwhv wkh Iglwldo sulfh ohyhodqg F Iv wk h Iqglwldo ydox h ri
w 1 *
dyhudj h z ruog frgvxp swirq/ llhl F @ §+F. F ,1 Wkxv/ irud jlyhg jryhugp hgw

vs hqglgj sdwwhuq/ li wkh Krp h frxqwu| kdv d wudgh edodgfh vxusoxv Ig s hulrg w
Ip sol lgj gl ¢A 3/ Krp hfrgvxp swrgq Ivudlvhg s hup dghgwol uhodwlyh wr | ruhljq
frqvxp swirqgql Qrwh wkdw vigfh wkh vwhdg| vwdwh uhvsrqgvh w d vkrfn Iv dwwdlqghg

lg s hulrg w. 4 douhdg|/ Iwp xvweh wkdwg I t+1@ g! ¢tvr wkdwwkh dvvhwsrviwlrqgv

20The derivations are outlined in Appendix C.



21
lggxfhg e|] wkh Iglwldo wudgh vxusoxv duh fduulhg ryhu wr wkh ghz ht xloleulxp 1

Lgwx lwly ho| / wk huh Iv d s hup dghgwsrviwlyh z hdowk h hfwiruwkhKrp hfrxgwu| gxh
wr wk h Iqwhuhvw sd| p hgwv uhfhlyhg iurp wk h I ruhljg frxqwu|l WkIlv khosv Krp h
lgglylgxdov wr gdgfh wk hlu uhodwlyh frgqvxp swirq ulvhl D oo ehlqj htxdo dgq IqO0
fuhdvh Iqg Krp h jryhugp hqgqwvshqgqglgj kdv wkh rssrviwh h hfw gulylgj rxwKrp h
frqvxp swirq dgqg ghfuhdviqj wkh uhodwlyh Krp h frgvxp swirg ulvhl K I1j khu wudgh
frvwv/ uh hfwhg Ig d kljkhu / ondg wr d p ruh surgqrxqgfhg uhodwlyh frgvxp swlrqg
ulvh221 Lgwx Iwly hol / wudgh frvw p dnh Krp hjrrgv uhodwlyho fkhdshufrp sduhg wr
Il ruhljg jrrgvvr wkdwwkh dgglwlrgqdoz hdowk iurp wkh wudgh edodqgfh vxusoxv whqgyv
wr eh vshgwp ruh rq Krp h jrrgvl Vip loduol/ iru jlyhg g | ¢ wkh Krp h jryhuqo
p hgwvs hggv d juhdwhu iudfwlrqg ri lw exgjhwrqg Krp h jrrgvIlg wkh suhvhgfh ri
wudgh frvwl Wkilv dgglwlrgdolgfrp h Ig wxuq doorz v Krp hlgglylgxdov w Igfuhdvh
wk hlu frgvxp swirqg p ruh wkdqg I ruhljgqg Ilgglylgxdovl Lg rwkhu z rugv/ wudgh fr vwyv
dfw olnh d ex hu e hwz hhg wkh Krp h dgg wkh I ruhljqg frxqwu| dgg vhjp hgw wkh
lgwhugdwlrqdo jrrgv p dunhwv Igwr d Krp h dgqg d | ruhljg rqgh/ Ilhl wk h| whqgg wr
frqgqwdlg vs hgglqgj Iq lwv frxqwu| ri ruljlq231 Wk lv irup ri lp s huihfwlgwhuqdwlrqgdo
jrrgv p dunhwlgwhj udwlrq Iv vxevht x hgwo| uhihuuhg wr dv wkh cfrqwdlgp hgwh hfw

ri wudgh frvwvl

e 2 A it Lh| h 2 hitTL?2ti |[L t LUl

Z khg d vkrfn rffxuv Iqg wlp h s hulrg w wkh uhvsrqgvhv ri wkh sulfh Iqglfhv +6, dqg

+7, duh jlyhqg e]

4
Set@ —+4 , +4 v,bBt¢ +7 4,
5
dag
* 4
—+4 L +4 v, +75,
¢ @ et
5
Vigfh @ 3 iru @ 3 dgg 3 ? ? 4 iru 3 ? ? 4 Ilwiroorz v wkdw irud jlyhqg

h{fkdgjh udwh ghsuhfldwlrq +bB¢ A 3, wkh sulfh Igglfhv duh ohvv yrodwloh Iq wkh
suhvhgfh ri wdgh frvw wkdg z Ilwkr xw wudgh frvwv x gqohvv wk huh Iv ix oo sulflqgj wr
p dunhwl Lg wk h odwwhu fdvh wk h sulfh Igglfhv duh Igvxodwhg iurp grp lgdoh{fkdqjh
ud wh x fwxdwrqgv vigfh doo up v vhw or fdoOf xuuhgqf| sulfhvl K hgqfh

3 2 t? Ter=02 bgliv? 4 +76,

Bt A 3 A Set*A §t*,r=0Iiv? 4
)

* *
£t @ Str=0@ 4 @ Set,’r=0@ 3 livae@ 4 +77,

21T the new equilibrium the trade balance is zero, i.e. neither does the Foreign country
incur any further debts nor are any principal payments made. Hence, the Foreign country
pays a constant sum of interest to the Home country in every period of the new equilibrium.

22For the government spending term in (39) note that ¢ > 1. For the first term on the
st b i o(4tx) of - les)
right-hand side of (39) note that —75="~ > 0, for the second =5~ > 0.

23This qualitative result is in line with the ‘Home Bias in Trade Puzzle’ in Obstfeld and
Rogoff (2000).



Lgwx Iwly ho| / z Iwk vrp h h{whgqwri surgxfhuOf xuuhgqf]|] sulflgj/ d grp lgdoh{fkdqjh
udwh ghsuhfldwlrq p dnhv | ruhljq jrrgv p ruh h{shgvlyh Ig wkh Krp h frxqwul
dgg Krp h jrrgv fkhdshu Iqg wkh I ruhljg frxqgwu|/ ohdglgj wr Ig dwlrqg Iq wkh
irup hu dgg gh dwlrq Iqg wkh odwwhul K rz hyhu/ wklv fkdqgjh Iq uhodwlyh s ulfh ohyhov
Ilvz hdnhghg e| wudgh frvwv vigfh wkh| p dnh doolp s ruwv ohvv dwwudfwlyh Iq wkh uvw
sodfhl Lg rwk hu z rugv/ wudgh frvwv dfwonh d ex hu wkdw Ip sdluv wk h Iqgwhj udwlr q
ri lgwhugdwlrgdojrrgv p dunhwvl

Wkh uhodwlrqvkls ehwz hhg orqj Oux g uhodwlyh frqvxp swirq dgg vkr uwOux g uhodO

wlyh frqvxp swirq fdgq eh h{suhvvhg dv
* *
P i1 Fip1e@ P¢ Py VoL +4 v,,b¢ +78,

Z Iwk gr wudgh frvw + @ 3, dgg surgxfhuOf xuuhgqf]|] sulflgj +v @ 3, wkh vkr uw0
uxq fkdgjh Ig uhodwlyh frgvxp swirqg Iv fduulhg ryhu Igqwr wkh orgqj uxql Z Iwk ix oo
sulflgj wr p dunhw+v @ 4, dgg irud jlyhg h{fkdqgjh udwh p ryhp hgw wkh h hfwrgqg
uhodwly h orqj Ouxq frgvxp swirq Iv wkh vdp h Ilq wkh suhvhqfh dgg Iq wkh devhgfh ri
wudgh frvwvl

Wdnlqgj orjOolghdu dssur{lp dwlrgv ri wkh shulrg wjrrgv p dunhw dgg oder xu
p dunhw fohdulqj frqglwquvdvzhoodvriwkhfrxqwulhv*exgjhwfrqkudlqu24ohdgv
wr dg h{suhvvirg lgyroylgj wkh vkruwOuxq h{fkdgjh udwh uhvsrqvh dgqg wkh p ryhoO

p hgwri vkruwOux q uhodwlyh frgvxp swlrgq

* 1 28dF, (dG:—dGy)
e #f . Gy pon o
Bt @ +79,
+4 v, + 4 . ..V

Wr j hwwkh IlgwxIwlrg ehklgg wklv h{ suhvvirg/ orrn dwlw ghgrp Ilgdwrudgg uhp hp 0
ehu iurp +77, wkdw z Iwk or fdoOf xuuhgf| swulflgj/ wkh sulfh Iqgglfhv duh xgqd hfwhg
el h{fkdgjh udwh p ryhp hgwvl Lg wkdw fdvh dg h{fkdqgjh udwh ghsuhfldwlrq gr hv
qrwfkdqgjh wkh uhodwlyh sulfhv rijrrgvdgg khgfh ghp dgqg Ivxqgd hfwhg irujlyhqg
g! tdag +g J ¢ gJ;fk,l K rz hyhu/ wk huh Iv dgq Ip suryhp hgwlg wkh Krp h up v*
s ur wv25dqg wk huhiruh Ig wkh Krp h frxgwu| *v Igfrp hl Wkh uhdvrg Iv wkdw gxh
wr wk h ghsuhfldwlrq wkh uhyhgxh ri Krp h up v wkdw lv j hghudwhg Ig | ruhlj g fxu0
uhgf| Iqg wkh I ruhljg frxqgwu| kdv Igfuhdvhg z khg p hdvxuhg Iq Krp h fxuuhqgf]| 1
Vip loduol / wk huh Iv d g hwhulrudwlrq Ig wkh I ruhljgqg frxgwu| *v Igfrp hl K hqgfh/ wklv
Iv uhihuuhg wr dv wkh clqfrp hOvz Iwfklgj h hfwl Dv d frgqvht xhgfh wkh errvw Iqg
Krp hilgfrp h Iqgfuhdvhv uhodwlyh vkruwOuxg Krp h frqvxp swirql

Z Iwk surgxfhuOf xuuhgf]| sulflgj/ uhodwlyh sulfhv gr fkdqgjh dgg ghp dgg Iv
vk liwhg wr Krp h jrrgv Ilg wkh frxuvh ri d grp lgdo h{fkdqgjh udwh ghsuhfldwlrql
Vxevht x hgwo| wklv Iv uhihuuhg wr dv wkh cghp dqgOvz Iwfklgj h hfwl Wkhq/ djdlq
irujlyhg g ! tdag +g J t g J 2‘,/ uhodwlyh Krp h frgvxp swirg dovr Igfuhdvhv gxh
wr wk h Igfuhdvh Iq Krp h surgxfwrg dqg wkhuhe| Krp h lgfrp h/ exw grz wklv
lgfuhdvh Iv ghshgghgqwrqg wkh p djglwxgh ri Iz klfk Iv wk h hodvwlflw ri vxevwwxO0
wlrg ehwz hhg jrrgvl Vr irud jlyhg gqrp Ilgdoh{fkdqgjh udwh ghsuhfldwlrq/ d klj k hu

p hdgv d vwurqj hu ghp dgg Igqfuhdvh iru Krp h jrrgv dgg wkxv d eljjhu ulvh Iq
Krp h uhodwlyh wr | ruhljqg frgqvxp swraqgl

24Cf, Appendix C for details.
25Cf. equation (17).




Lgvhuwlqgj +6<, dgg +78, Ilgwr +79, holp Ilgdwhv wkh wudgh edodqfh yduldeoh g I ¢/
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I lgqdool/ xvligj p rgqh| p dunhw fohdulqj frqglwlrqv dv z hoodv +74,/ +75, dqg +78,
*
dgg dvvxp Igj wkdwp rqh| vkrfnv duh shup dghqw I11hl +P ¢ By @ +F 441
*
I5t+1,/rthdq vkrz krz qrp lgdoh{fkdgjh udwh p ryhp hqgqwv duh ghshgghgwrqg

p rgqhwdu|l vkrfnv dqg jryhugp hgwvshqgglqj vkrfnyv
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Z Iwk ixoosulflgj wr p dunhwerwk d srviwlyh Krp hp rghwdu| vkrfn dgg d srviwlyh
Krp hjryhugp hgwvs hgqglgj vkrfn/ hilwk hulg s hulrg wrulq s hulrg w. 4/ ohdg wr d
qrp lgdoh{fkdqgjh udwh ghsuhfldwlrq/ dgg ylIfh yhuvd iru srviwlyh I ruhljg vkrfnvl
Z Iwk surgxfhuOf xuuhgqf]| sulflqj/ krz hyhu/ wkh h hfw ri vkrfnv Iv Iqg sulqgflsoh
dp eljxrxv26dqg ghshggv rq sdudp hwhu ydox hv exw z loo j hqhudoo] dovr ohdg wr
d ghsuhfldwlrgl Qrwh wkdw wklv dp eljxlw grhv grw dulvh z Iwkrxw wudgh frvwvl

Wk hvh ihdwx uhv z loo eh glvfxvvhg Ig p ruh ghwdlolg wkh iroorz Iqj vhfwlrqgl

D 5] Ul') ThUuit @ _ L| ih i) @h @M *it

D sduw iurp wkh h hfwv ri vkrfnv rq wkh grp Ilgdoh{fkdgjh udwh wkh uhdfwlrqv ri
rwk hunh| hfrgrp If yduldeohv duh h{ dp Iqhg Ig wklv vhfwlrqg/ erwk iruwkhvkruwdqgg
wk h orgj uxql Lg sduwlfxodu/ wkh irfxv Ivrg wkh wzr h{wuhp h fdvhv ri ixoosulflqg]j
wr p dunhw/ 11h1 or fdoOf xuuhgf| sulflgj +v @ 4,/ dqg ri gqr sulflgj wr p dunhw/
lth1 sur gxfhuOf xuuhgf| sulflgj +v @ 3,1 Lq wkh odwwhu fdvh/ wk huh Iv fr p s ohwh
sdvvOwk ur x j k ri wkh h{fkdgjh udwh wr frgqvxp hu sulfhvl

G xh wr wkh orjOolghdudssur{lp dwlrg p hwkrgrorj| p rqgqhwdu| vkrfnv dgg jryo
hugp hgwvs hqglgqj vkrfnv duh dgglwlyh dgg wkxv fdg eh dgdol vhg vhs dudwho| 1 Wk h
uhdfwrqgvr riwkhaggrp lgdoh{fkdgjh udwh dgg rwkhunnh| yduldeohv wr wkh wzr w shyv
ri vkrfnv Ilg wkh suhvhgqfh ri wudgh frvw duh wkhq frp sduhg wr wkh rghv z Iwkrxw
wudgh frvwvl G hulydwlrqv fdg eh irxgg Iqg Dsshqggl{ F 1D qgxp hulfdo hydoxdwlrq

ri wkh h hfwv Iv surylghg Iqg Vhfwrg :1

26 The ambiguity critically hinges on the magnitudes of € and 7.
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Lw fdg eh vkrz q wk d w

*

e W o 4 g J t+1 g t41 vre
t+1 : :
+ 5 4. F F*

IS
IS

el e S e j j
z k huh t+1@ 2+ t+1 - t_,’_l,kaxvlwkhdyhudjhfkdqjhlqzruogfrqvxp swlr g

Ivgrwghshgqghgwrg p rghwdu|] vkr fnvl

° r Bd F; o
q ! o PC r
0 p=1+37 1x 2(p=D+pn  dGip ¢
Fit1 @ ; . P1+em 2p  p=l+pn, c *83,
' ’ _m 11X _pnp  dGin
p—1+pn 2p p—1+4pn c*
5 r BdF, 6
q B o PC r
* : L/ A _pn 4G
Fii1 @ R q p=1+p1) 2p p=1+pn ¢ s *84,
' p—l+3m 1A 20=D+pn  dGiy,
p—1+pn 2p  p—1l4pn c*
gl t g J t+1
Rir1 @ e . +85,
4. S F F
*
£ @ g !t 9 J {41 a6
t 1 u . + N
+ 4. s F F*
1—
Wkh vwhdg| vwdwh Iqgwhuhvw udwh u @ _ﬁggrhv grwifkdgjh Ilg wkh orqj uxgq/ I1lh1l
e(t1 @ 3 +87,
D 2 . L?i]@h) t LUt
Wklv vhfwrgqg irfxvhv rg p rghwdu|] vkrfnv/ I1hl jryhugp hgqw vshgglqj Iv vhw wr
)hurth@ gJI@ th+1@ gJ;fk_,’_l@ 31 Dv Ilwlv reylrxv iurp +7; ,/1 1i er wk

*
frxqwulhv idfh p rghwdu|l vkrfnv ri wkh vdphh{whqwﬂst@lgt@3,/wkhvhwzr
h hfwv h{dfwo| r vhw hdfk rwk hul Vigfh Ig wklv vs hfldo fdvh uhdoyduldeohv uhp dlig
xgqd hfwhg/ Iwlv qrw frqgvlighuhg khuhdiwhul Lgvwhdg/ Iw Ilv dvvxp hg iru vip solflw|

*
wk dw wk huh Iv d s hup dghgw K rp h p rghwdu|] vkrfn rqgol +I£ t A 3/!5 ¢ @ 3,1

D vvxp lgj ixoosulflgj wr p dunhw/ I1hl v @ 4/ wkh h{suhvvirqg iruwkh h{fkdgjh
udwh p ryhp hgw jlyhg Iqg +7;, vip so hv wr
4 @u
Bt @ bt 7=0 @ — $ +88,
4 . 4 @u
iru dqg| 1 K hgfh/ z Iwk ixoo sulflgj wr p dunhw/ Iw gr hv grw p dwwhu iru wkh ehoO

kdylrxuri wkh grp Ilgdoh{fkdgjh udwh z khwk hu wk huh duh wudgh frvwvl

27The derivations are outlined in Appendix C.



Lg wkh fdvh ri sur gxfhuOfxuuhgqf| sulflgj/ Ithl1 v @ 3/ wkh h hfwri dg h{sdq0

virgdul] Krp h p rghwdu|] vkrfn rg wkh grp Ilgdoh{fkdgjh udwh Iv

=9

+89,
2 o o 2r41
o 4 Tp (et
z klfk Iv Iqg sulgflsoh dp eljxrxv Iq wkh suhvhgfh ri wudgh frvwl K rz hyhu/ dv
ghvfulehg Iqg Vhfwlrg :/ z Ilwklg wkh udgjh ri hp slulfdoo] sodxvlieoh sdudp hwhu ydo0
xhv/ d Krp hp rghwdul] h{sdqvlirq fohduo] ohdgv wr d ghsuhfldwlrgl P ruhryhu/ wklv
ghsuhfldwlrq dsshduv p ruh surqgrxqfhg z Iwk wudgh frvwv/ I1hl B¢ A bt’ﬁ,—:(jl
Lgwx Iwlyhol/ dg Iqfuhdvh Iqg wkh ohyhori Krp h p rgh| vxsso ghsuhfldwhv wkh
Krp h fxuuhgf|1l WkIlv ghsuhfldwlrqgq ohdgv wr wkh ghp dgqgoOvz Iwfklgj h hfw p hqgo
wlr ghg Iqg uhodwlrq wr +79, ehfdxvh Iw ghfuhdvhv wk h uhodwlyh sulfh ri Krp hjrragyv
lg erwk frxgwulhvl Qrz gxh w frqgwdlgp hqw28wudghfrvwvglp lglvk wklv ghp dggo
vz lwfklgj h hfw g wkh I ruhljg frxqgwu| vigfh wkh| p dnh Krp h jrrgv ohvv dw0
wudf wly h wk huh/ z k huhdv wk h| dp soli|] wkh ghp dggoOvz Iwfklqj h hfwlg wkh Krp h
frxgwu| 1l Lg wrwdo wkh frgwdlgp hgw h hfwuhlqlrufhv29 wk h ghp dgqgoOvz Iwfklgj hioO
ihfwehfdxvh wkh onhyhori ghp dgg iruKrp hjrrgviIivorz hulg wkh Il ruhljqg frxqwul
wkdg Iqg wkh Krp h frxgwu|l Khgfh/ Iq wkh suhvhgfh ri wudgh frvw d Krp h p rqo
hwdu| h{sdgvlirgqg ohdgv wr d oduj hu ghsuhfldwlrg1l
Lg wkh fdvh ri ixoo sulflgj wr p dunhw wkh Iqgfrp hOvz Iwfklgj h hfwri wkh ghoO
suhfldwlrq Iv z hdnhu gxh wr wkh frqwdlgp hgw h hfwl K rz hyhu/ dovr gxh wr wkh
frqgqwdlgp hgwh hfw wkh Igfuhdvhg Igfrp h Iv wkhg suhgrp Igdgwol] vshgwrg Krp h
jrrgv vr wkdw wkh wz r r vhwwigj h hfwv h{dfwo] fdgfhohdfk rwkhul

Frpelglgj +74, dgg +75, | lhogv wkh uhdoh{fkdgjh p ryhp hgw
*
§t@ B¢ . Set §t@ +V . +4 v,,bBt¢ +8:

Lg wkh fdvh ri d Krp hp rghwdu| h{sdgvlrg wkh uhdodqgqg gqrp Iqdoh{fkdgjh udwhyv
ghsuhfldwh Ig or fnvwhs iru dgq| xgghu ixoo sulflgj wr p dunhw +v @ 4, vigfh wkh
sulfh Ilgglfhv duh xqd hfwhg e| vkrfnvl I ru surgxfhu fxuuhgf]|] sulflqgj +v @ 3,/
krz hyhu/ wkh uhdoh{ fkdqgj h udwh Iv vwdeoh z Iwk gr wudgh fr vwv ex wvwlooghs uhfldwhyv
lg wk h suhvhgfh ri wudgh frvwvl

Vip loduo| / Iwfdq eh vkrz q wkdwlg wkh suhvhgfh ri wudgh frvwv wk huh Iv doz d| v
h{fkdgjh udwh ryhuvkrrwlqgj irudq|] ghjuhh ri sulflgj wr p dunhwdv orgqj dv A 4]

Ithl1 wkh frgvxp swirqg hodvwlflwl ri p rgh| ghp dgg/ uhsuhvhgwhg e| 4@ / Iv vp doohu

wkdg rqh
4 4 4
Btt1 bt @ - v . +4 v, ———— B¢ +8;
4. 4@ u 4. 4@ u
Wkh xqgghuo| Ilgj IgwxIlwlrg Iv wkh vdp h dv Iq wkh idp rxv Grugexvfk +4<:9, ryhu0

vkrrwlqgj p rgho qdp ho wkdw ryhuvkrrwlqgj rffxuv z khg p rqh| ghp dqgg Iv vxiO

flhgwol Iqghodvwlf z Iwk uhvs hfw wr rxwsxwdgg frqvxp swlrgl Krz hyhu/ z lwkrxw

28(f. Section 4.1 for an explanation of the containment effect.
29This is true for empirically plausible parameter values, cf. Table 2 in Section 7.



wudgh frvw d p rghwdu|] vkrfn fdggrwglvsod| h{fkdgj h udwh ryhuvkrrwqgj liv @ 3/
z khuhdv wklv gr hv kdsshg z Iwk wudgh frvw gxh wr wkh uhlgiruflqgj Iq xhgfh ri
frqwdlgp hgwrqg wkh ghp dgqgoOvz Iwfklgj h hfwl

Vigfh Igwhuhvw sdulw p xvw rewdlg Iq wklv p rgho/ ryhuvkrrwqgj Ip sohv wkdw
wk h hqgvxlqgj dssuhfldwlrq p xvw eh frp shgqvdwhg e| d uhodwlyho kljkhu Ilgwhuhvw

udwh Ig wkh I ruhljg frxgwu|]1l Uhdolgwhuhvw udwhv p ryh dffruglqgj wr

+4 u, 4 +4 u, 4
et @ Fetw —+v +4 v,,8¢f @ _— Fetw —g t +8<.
u 5 u 5
+4 u, 4 +4 u, 4
e: @ Feiw —+v +4 v,, bt @ _— Feiw —;‘?t +93,
u 5 u
z k huh
4 . 4@u
w w
Fi @ Fyr—qe@ — Bt +94,
5 4 . 4 @u

ghqrwhv wkh dyhudj h fkdgqjh Ilg zruog frqvxp swirg Iq shulrg w l1h1 l—étw@ %n‘—et.
r—ef,l Wkxv/i d Krp h prghwdul h{sdqvirq +P ¢ A 3/ P t*@ 3, doz d|v30 uhgxfhy
wk h Krp h uhdo lgqwhuhvw udwh/ z khuhdv wkh h hfwrqg wkh I ruhljgqg uhdolqwhuhvw udwh
Iv dp eljxrxv/ Ilhl et ? 3 dqg H:V 3 z lwk et ? szllruv@4lwiroorszkdw
et @ ﬂt,’r:O? 3 dqg az{@ a;,,-:(]@ 3/ 11hl xgqghu ixoosulflgj w p dunhw wkh Krp h
uhdo Igwhuhvw udwh ghfolghv dgg wkh I ruhljg uhdo Igwhuhvw udwh Iv ohiw xgd hfwhg
luuhvs hfwlyh ri wudgh frvwl | ruv @ 3 Iwiroorz v wkdw Et,fr:O @ ez:,rzo’? 3 dgg
et ? ﬂt’ﬁr:O? B:‘f? 31 Vr z lwkrxwwudgh frvwv sur gxfhuOf xuuhgf| sulflgj ohdgv wr
wk h vdp h ghfolgh Ig uhdolgwhuhvw udwhv iru erwk frxqgwulhv/ exwlq wkh suhvhgfh ri
wudgh frvw wkh ghfolgh Iqg wkh Krp h uhdolgwhuhvwudwh Iv h{ df huedwhg z k huhdv wk h
ghfolgh Ig wkh I ruhlj g uhdolgwhuhvw udwh Iv p Iwlj dwhg1l R yhudoolw fdq wk huhiruh eh
frgfoxghg wkdwwudgh frvwv Iqwur gxfh dg dv|] p p hwu| wr uhdolgwhuhvw udwhv dfur vv
frxgwulhv Ig uhvsrgvh w d p rqhwdu| vkrfn1l

Frqvxp swirq fdg eh vkrz q w ehkdyh dffruglqgj wr

3 4
fed 2 fed
4 * 4 MR ™
w
Fet @ Fet . —C g v, . P Bt +95,
5 fed led
4 g o
r rp
3 4
g 2 g
] Y s 7 "
* w
Py @ Py —C 4s v, - vP ey 496,
5 fed led
4 g o
r rp

31
Il ruhp slulfdoo sodxvlieoh sdudp hwhu ydox hv Krp hfrgqvxp swlrqg doz d| v jrhv xs
E3
lg uhvsrqvh wr d Krp h p raghwdul h{sdqvirq +f A 3/ 8 [ @ 3,1 wkh h hfwrg
E3
I'ruhljg frqvxp swirq Iv dp eljxrxv/ exw F¢ A Fy dozdlv krogv iru hp slulfd ool

31
sodx vieoh p dj glwx ghv luuhvs hfwlyh ri wudgh frvwvl

30Recall the assumption 8 > %

31Cf. Section 7 for a discussion of the chosen parameter values.



Lg wkh vshfldofdvh ri v.@ 4 z khqg Bt @ B{7=(0 krogv Iwiroorz v wkdw

4 @u

Py @ Fyr=00 —— b ¢ ‘o7,
4 . 4 @u

* *

l'—et @ l'—et’,,-:()@3 +98,

Wkh Ilgwx Iwlrg Iv wkdw z Iwk ixoosulflgj wr p dunhw/ wk huh duh wz r h hfwv rid Krp h

p rghwdu|l h{sdqvirg Iqg wkh I ruhljqg frxqgwu| wkdwh{dfwol r vhw hdfk rwk hul D v d

gluhfwh hfwwkh lgfrp hOvz Iwfklqj uhgxfhv I ruhljgq up v* sur wvl Dv dg Iqgluhfw

h hfwwk huh Iv dq Iqfuhdvh Ig Krp h vshqglgj rqg I ruhljg jrrgvdvd frqgvhtxhqgfh

ri wkh Iqgfrp hovz Ilwfklqj/ z klfk sxvkhv | ruhljgq up v* sur wv xs djdlql K hqgfh/

lg whup v ri frgvxp swlrgq/ xqghu ixoo sulflgj wr p dunhw wkh | ruhljq frxqgwu| |Iv

lgvx odwhg iurp hyhgwv Ig wkh Krp hp rqgh| p dunhwdqg wk huh Ilv qr vslooryhuh hfw

32
rq | ruhljg frgqvxp swrgq 1 Krzhyhu/ li v @ 3 dqgg dovr i @ 4 Iw fdg eh

vkrz g wkdwd Krp h p rghwdu|] h{sdgvlirg udlvhv frgqvxp swlrg Ig erwk frxqgwulhv

31
iruhp slulfdool] sodx vieoh sdudp hwhu ydox hv /I erwk z Iwk dgg z Ilwkr xwwudgh frvwv/
vr wk dw wk huh Iv d vslooryhu h hfwl

R xwsxwp ryhv dffruglgj wr

?t@ Fer %+4 v, B¢

1., (P=1)+M 142 =N p4+T, . +99,
2 v SIHE A+ Sovoet
1
E;f e * o4 v, B¢
1 . (p=1)+M 142 —Npt+ 2, . +9:,
a + v, . v
2 FERRCIS W) ¢

Z lwk v @ 4 d Krp hprghwdu|l] h{sdgvlirq ohdgv wr

4 4 4 @u

3 2 Et@Fetw. — Bt @ +4 . = —— b A ﬁzu@ﬁt,q—:()A 3 +9; ,
5 5 4. 4@u
4 4 4 @u

3 2 E:@ ﬁtw — b; @ +4 = —— P 42 ﬁ;"v@ﬁ;;,r:o/x 349<,
5 5 4. 4@u

Wkilv lvd gluhfwfrgvht xhgfh ri wkhilgfrp hOvz Iwfklgj h hfwdgg wkh frgwdlgp hgw

h hfwl WkhKrp hp  rghwdu|] h{sdgvlirg dgg wkh hgvxlgj ghsuhfldwlrg errvwK rp h

lgfrp h vr wkdw Krp h vshgglqj Ilgfuhdvhvl WkIlv dgglwlrgdo vshqgglgj Iv hyhqgol

vs uhdg ryhu wkh wzr frxqgwulhv Ig wkh devhgfh ri wudgh frvwv/ ohdglgj wr wkh vdp h

rxwsxw ulvh Ig erwk frxqwulhvl Krz hyhu/ wkh frgqwdlgp hgw h hfw ri wudgh frvwy

fkdgghov d juhdwhu vkduh ri wkdw vshqgqglqj wrz dugv Krp h jrrgv vr wkdw wkh

*
vl p p hwul ydqglvk hv/ I1h1 EtA Etl Li v @ 3 wkh uhvxowv dj dilg ghshgg rq sdudp hwhu

32In the case of s = 1 note that a higher € leads to a higher é;”and €; and thus a higher ét‘
Intuitively, the reason for the rise is the consumption elasticity of money demand, given by
1/€ in (10). Home consumption must increase more strongly in response to a Home monetary
expansion when ¢ is higher. As can be seen from (55), this is achieved with a stronger

depreciation of the Home currency, leading to higher Home income and thus higher Home
consumption.



ydox hv exw?tA ?;fkdoz d| v krogv iru hp slulfdoo] sodxvleoh p dquwxghv31/ e r wk
z lwk dgg z Ilwkrxwwudgh frvwvl

Dv glvfxvvhg z Ilwk +6<,/ wkh dvvhw srviwlrqv Iggxfhg e| d shulrg wfkdqgjh Iq
wk h wdgh edodgfh duh fduulhg ryhu wr wk h or qgj Oux q htxloleulxp/llhlglt_l,_l@gltl

3 4

ag
4 . - 4 . -
T

Z lwk ixoosulflgj wr p dunhw wk huh Iv gr h hfwri d Krp hp rqgqhwdu| h{sdqvlirq rgq
wkh Krp h wdgh edodqfh dgg wkhuhiruh/ yld +6<,/+F—et+1 Fet*_;’_1,@3/|1h1|q wk h
orgqj uxq frgvxp swirgq uhyhuwv wr wk h Iglwldo ht x lole ulx p ohyholg erwk frxgwulhvl
Lgwx lwly hol / dv p hgqwlrghg z lwk +97, dqg +98,/ wkh Igfrp hOvz Iwfklqj uhgxfhv I ru0
hlj q up v* sur wv/ exw wklv Iv h{dfwol r vhw e| wkh Igfuhdvh Iq Krp h vshqglqgj
rg I ruhljgq jrrgvdgg wkh hgvxlqgj lgfuhdvh Ig I ruhljgq surgxfwrqg Ilqg +9<,1 Wkxv/
iurp +93, dgg +98, wkh I ruhljg uhdo lgwhuhvw udwh dgqg | ruhljgq frgvxp swlrq gr
grw fkdqgjh vr wkdw Ilg wrwdowk h | ruhljg frxqwu| grhv qrw ghhg wr eruurz iurp
wkh Krp h frxqwu| Iqg rughu wr vp rrwk Iww frqvxp swirq sdwk1l Krz hyhu/ iurp
+8<, wkh Krp h uhdolgwhuhvw udwh gursv/ jlylgj Krp h frgvxp huv dg lgfhqwlyh wr

frqvxp h p ruh Iqg wkh vkruwuxql Wklv fdq eh vhhq iurp +78, e| vhwwiqj v @ 4
*
AN Fet+1@3@|?t B¢

K hgfh/ wkh vk ruwOouxq Krp hfrgvxp swrq ulvh v sursruwlrgdowr wkh ghsuhfldwlrqg
fdxvhg e|] d Krp h p rghwdul] h{sdgvlirgl \ hwlg wkh orqj uxq wklv Igfuhdvh Iq
frqgvxp swirq fdggrw eh v><vwd|qhg33 vigfh wk huh Iv qr s hup dghgw z hdowk h hfw
iurp wkh Krp h p rghwdul] h{sdgvirq/ ru O dv E hww dgg G hyhuhx{ +5333, sxw lw
0 _diwhu wk h uvw s hulr g wk huh Iv ixoo p rgh| qghx wudolw %1 WkIv uhvxow krogv er wk
z lwk dgg z Ilwkrxwwudgh frvwvl

Il ruv ? 4 wkh ulj kwokdgg vigh ri h{suhvvirqgq +: 3, Ivxqgdp eljxrxvo srviwlyh Iq
wk h fdvh ri dg h{fkdgjh udwh ghsuhfldwlrq dgg wk huhiruh ohdgv wr klj khu uhodwlyh
orqj Ouxq frgvxp swlrqg iruwkh Krp h frxgwu|/ I1h1l +Fet+1 Feik_,’_l, A 31 Wkh h{ whqgw
ri wklv h hfwlv Ig jhghudo gl huhqgw z Iwk wudgh frvwv/ ghshqglgj rq sdudp hwhu
ydox hv/ exwqgrwvljqgl fdqgwo vr1l

Wdeoh 4 vxp p dulvhv wkh deryh glvfxvvirgl Lg frp elgdwlrqg z Iwk p rqhwdu]
vkrfnv wudgh frvw whgg wr Igfuhdvh wkh yduldelolw] ri wkh gqgrp Igdodgqg uhdo h{ 0
fkdgjh udwhvl P ruhryhu/ wkh| p dnh ryhuvkrrwlgj ri wkh qgrp Igdoh{fkdgjh udwh
p ruh olnhol dqg Iqwur gxfh dv|] p p hwulhv wr uhdo lgwhuhvw udwhv dgg rxwsxwdfurvyv
frxgwulhvl Wkh h hfwv rq vkruwdgg orqjOuxq frqvxp swlrq yduldelolw dgqg rq wkh

wudgh edodgqfh duh grwvljgl fdgqwo dowhuhg e| wudgh frvwvil

338ee equation (50).



Wdeoh 4 Wkh h hfwri d shup dghgqwK rp h p rqghwdu|l h{sdgvirg

5 a3/ b Yo s I X00SWP +v @ 4, Qr SWP +v @ 3,
Qrp 1 h{fk1l udwh Bt @ bt r=0A 3 Bt A BiT=0 A %
Uhdoh{fk1 udwh £,@ ;?t’T:OA 3 £ A &tﬂ_:O@3
R yhuvkrrwqj ++, +-,@+-,7—:0A3* e, A+, =0 @ 3*
U hdo lgwhuhvw udwhv 8t @ ef,r=0"? 3 8t ? efr=0"7 af? 3
azk @ a;,,-:(] @ 3 et =0 @ E’;fk,’r=0 ? 3

Z ruog frgvil Fetw@ Fe;f),,_:OA 3 r—etw@ r—etu’),,_:OA 3
Krp h frqvil Fet@ Fet,T:OA 3 FetA 3/':et,T=0A 3*
I ruhljq frqvil Fe:@ Fez,,_:o@s r—efA 3/FEZT:0A 3
R X ws X W R¢A EZ/EtA 3 R¢A Ef"’

kt1,r=0@ EZT=0A 3 Rt,r=0 A Ef,,,:o"'
Krp h wudgh edol g't@g't,T=0@3 g! tA 3/g|t’7-:0A3
OrqjoOuxq uhol frqvi +F a1 r—e;rl,@a +F 1 ﬁf+1,A 3
&

31
' ru hp slulfdool hp slulfdoo] sodxvlieoh sdudp hwhu ydox hv 1

D B L ih?24 i?2] tTi?2_ 2} t LUt

Wklv vhfwrgqg irfxvhv rg jryhugp hgw vshqgglgj vkrfnv dgg uxohv rxw p rqhwdu]
vkrfnyv +|§’ t @ IS t*@ 3,1 Dviwlvreylrxviurp +7; .,/ 1li erwk jryhugp hgwv Iqfuhdvh
wk hluvs hgglgj e| wkhvdp hh{whgqwdwdq| wip h+gJ ¢t @ gJ Z@ 3dgg2ruglJ ¢t4]1 @
g J ;;_;’_1@ 3,/ wk hvh wz r h hfwv h{dfwo r vhw hdfk rwk hul Lw lv wk huhiruh dvvxp hg
wk dw wk huh Iv gr jryhugp hgw vshgglgj lg wkh | ruhljg frxgwu|l +gJ 2‘@ g J ;k_,’_l@
3,1 Gxh w wkh vlp p hwu| ri wkh p rgholwlv vwudlj kwiruz dug wr ghulyh wkh h hfwyv
ri wkh rssrviwh vihgdulr1

I x uwk hup ruh/ wk huh duh wk uhh gl huhgqw vfhqgdulrv z Iwk jryhugp hgw vs hqgglq]j
0 wudqvlwru|l jryhugp hgw vshgglqj vkrfnv +gJ ¢ A 3/ g t+1@ 3,/ dgwlflsdwhg
jryhugp hgwvshqglgj vkrfnv +g J ¢t @ 3/ g J t+]A 3, dgg s hup dghgwjryhugqp hgw
vs hqgglgj vkrfnv +gJ ¢ @ th+1A 3,/ z klfk duh wkh vxp ri wudgvlwru] dqg
dgwlflsdwhg jryhugp hgw vs hgglqj vkrfnv34l Qrwh wkdwvigfh Ig s hulrg w. 4 wkh
qhz orqjOuxqgq ht xloleulxp Iv uhdfkhg/ d jryhugp hgw vshgglqj vkrfn rffxulgj Iq
wk dw s hulrg e|] gh qlwlrg p hdgv wkdw Iw s huvlivwv Iq doo vx evht x hgqw s hulrgv Iqg wkh
devhgfh ri ixuwkhu vkrfnv351

Wx uqlgj wr wudgviwru| jryhugp hgwvs hgglgj vkr fnyv uvw/ iurp +7;, ixoos ulflqj

wr p dunhw +v @ 4, eulgjv derxw

R o1
Bt @ +: 4,
a o 1t1/r
4 r 4 rp 14+1/er

34Remember that due to the log-linear approximation methodology all shocks are additive
and thus can be analysed separately.

351n that respect an anticipated government spending shock can be regarded as ‘permanent’
in the sense of ‘persistent’ as well. However, in this paper’s terminology ‘permanent’ means
that a government spending shock already occurs in period t and then in all subsequent
periods, not only in period t 4+ 1 and all subsequent periods.
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Vigfh Ig wkh ghgrp Igdwru 4 +4 , lw iroorz v

wkdw B¢ ? bt,q—:(jl Dv wkh sulfh Igglfhv duh xqd hfwhg e| vkrfnv z Iwk ix oo s ulfO
lgj wr p dunhw/ gxh wr +8:, wklv uhvxow p hdqv wkdw erwk wkh grp Ilgdo dgg wkh
uhdo h{ fkdgj h udwh duh ohvv yrodwloh z Iwk wudgh frvwvl Wkh IgwxIlwlrg Iv wkdw z lwk
wudgh frvw wkh frgwdlgp hgw h hfw whggv wr nhhs Krp h jryhugp hgw vs hgglqg]j
lg wkh Krp h frxgwu|ll Wkhuhiruh/ z Iwk dg Igfuhdvh Ig Krp h jryhugp hgw vs hqgo
lgj +g J ¢ A 3,/ wkh uhvxowlgj uhodwlyh ghp dqg iru Krp h jrrgv Iv kljkhu lg wkh
suhvhgfh ri wudgh frvw vxfk wkdw Krp h Ilgfrp h Iv errvwhg uhodwlyh wr | ruhljq
lgfrp hl Wkxv/ wkh uht xluhg Igfrp hOvz Iwfklgj h hfw v vp doohu wkdg Iqg wkh deO
vhgfh ri wdgh frvw dgg fdg eh dfklhyhg z Ilwk d p ruh p rghudwh h{fkdqgjh udwh
ghsuhfldwlrqgl K hqgfh/ Ig wkh suhvhgfh ri wudgh frvwv dqg ixo0o sulflgj wr p dunhw
h{fkdgjh udwh dgmvwp hgwv fdxvhg e| wudqgviwru| jryhugp hgw vshgglgj duh ohvv
surqrxqfhg361

D g dqwlflsdwhg jryhugp hgw vs hqgqglgj vkrfn Ig wkh fdvh ri ixoo sulflgj wr

p dunhw dovr fdxvhv dg h{fkdgjh udwh ghsuhfldwlrqg

1 Ao dGip
r 4 p Ccw
bt @ ¥ y +:5,
a o 1+1zr
47 4 rp 1+1/er

36
Djdlg wklv ghsuhfldwlrg |Iv ohvv surquxqfhg lg wkh suhvhqflh ri wudgh frvwy

ag ag ag
= 4 - A 4. T +4 ,
r r

+b¢ ? ht,’,—:(], vigfh Ilg wkh ghgrp lgdwru 4 TP

Ao
dgg/ frp sdulgj wklv z Iwk wkh gxp hudwru/ +4 , ? 4 7 1 Wkh Igwxlwlrqg

irudq dqgwlflsdwhg jryhugp hgw vshgglgj vkrfn Iv wkh vdp h dv z Iwk d wudgqgviwr u]
vkrfnl Krz hyhu/ dv Vhfwlrg : vkrz v qxp hulfdool]/ wkh h{fkdgjh udwh ghsuhfldwlrq
Iv p xfk vwurqgj hu lg wkh fdvh ri dg dqwlflsdwhg Krp h vidoh{sdqvlirql Wkh uhdo0
vrq Ivwkdwlqg shulrg w. 4 wkh ghz orqjOuxq ht xloleulxp Iv uhdfkhg/ z kIfk p hdqv
wkdw wk h Krp h jryhugp hgwp digwdlgv lwv klj khu vshqglgj Ig doovxevht xhgqw s h0
ulr gvl D ffruglgjo/ Krp h Ilgglylgxdov dgwlflsdwh wkh ixwxuh kljkhu exughg rq
wk hlu exgj hw fr gvwudliqwv yld +8, dgg +46, dgg d p ruh yljrurxv Ilgfrp hOvz Iwfklqg]j
h hfwlv ghhghg frp sduhg wr d wudqgvliwru| jryhugp hgwvshqgglqj vkrfnl

Vigfh wkh h hfwri d shup dghgw jryhugqp hgw vs hgqglgj vkrfn Iv vip so wkh
VX p ri wkh wudqgviwru| dgqg wkh dqgwlflsdwhg vkrfn/ wkh deryh uhvxowv jr wkurxijk
irud shup dghgw vkrfnl K hgfh/ z khqg wk huh Iv ixoosulflgj wr p dunhw/ wudgh frvwy
xgqdp eljxrxvo| 36 uhgxfh wkh yduldelolw ri wkh gqgrp Igdo h{fkdqgjh udwh iru dgqg|
wsh ri jryhugp hgqw vshqglgqj vkrfn vigfh wkh| dfw onh d ex hu wkdw frqgwdlqv
vs hqglgj Iqg Iwv frxqwu| ri ruljlgl Dv d frgvhtxhqgfh ri wkdw frqwdlgp hgqw h hfw
wk h uht xluhg Ilgfrp hOvz Iwfklgj h hfw Iv vp doohu dgg h{fkdgjh udwh p ryhp hqgwv
duh wrghg grz ql

Wkh h hfwv ri jryhugp hgw vshgglqj vkrfnv z Iwk qr sulflgj wr p dunhw +v @

3, duh p ruh Igwulfdwhil I urp +7;, wkh h{fkdgjh udwh p ryhp hgw fdxvhg e] d

36Note that this conclusion does not depend on parameter values.
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Wkh vijg ri wklv h{suhvvirg Iv Iq sulqflsoh dp eljxrxv Iq wkh suhvhgfh ri wudgh
frvwl Krz hyhu/ dv ghvfulehg Ig Vhfwlrqg :/ z Iwklg wkh udgjh ri hp slulfdoo] sodxO0
vlieoh sdudp hwhu ydoxhv31/ d wudgviwru|] Krp h vifdoh{sdqvirq ondgv wr d ghsuhflO
dwlrqg dgg/ olnh z Ilwk ixoosulflgj wr p dunhw/ Iv frgvighudeo ohvv surqgrxgfhg z lwk
wudgh frvwv/ I1hl B¢ ? bt’q—:(]l K rz hyhu/ wkh xqgghuol| Iqj Iqw><|w|rq37 Ilv gl huhqgwl
Wkh ghsuhfldwlrq ghfuhdvhv wk h uhodwlyh sulfh ri Krp h jrrgvIg erwk frxqgwulhv/
ohdglgqj wr wkh ghp dgqgoOvz Iwfklgj h hfwp hgwlrgqhg Iqg uhodwlrqg wr +79,1 Wkh frqo
wdlgp hgwh hfwri wudgh frvww dp sol hv wkh ghp dggoOvz Iwfklgqj h hfwlqg wkh Krp h
frxgwu|/ z khuhdv Ilwglp Iglvk hv wklv ghp dggoOvz Iwfklgj h hfwlg wkh I ruhljg frxqo
wu| vigfh Ilwp dnhv K rp h jrrgvohvv dwwudfwlyh wk huhl E xw wk h ohyhori ghp dgg iru
Krp hjrrgvivorz hulg wkh I ruhljg frxqwu| wkdg Iq wkh Krp hfrxqgwu| vr wkdwlqg
wr wdo/ wkh frgwdlgp hgwh hfwuhlgqirufhv wkh ghp dgqgoOvz Iwfklgj h hfwl Wk huhir uh/
d frp sdudwlyho| vp doo ghsuhfldwlrg Iv hgrxjk wr errvwwkh Krp h hfrgqrp | dqg
gdgfh wkh jryhugp hgw vs hqglgj 1

D g dgwlflsdwhg Krp h vidoh{sdqvirq z Ilwk gr sulflgj wr p dunhwfdq Ig sulgqO

flsoh dovr ohdg wr dg dp eljxrxv h{fkdqgjh udwh p ryhp hqgw

1 Ao dGip
r 4 p Ccw
bt @ 7 6 +:7,
o o (e=Dr o
4. = s 4, 4 g ) 4 el
7 r r (er+1) rp s
2 o (€2r+1) o
4 rp  (er+1) orp

Exwz Iwklg wkh udgjhri hp slulfdoo sodxvlieoh sdudp hwhu ydoxhv3llwfohduo\ ohdg v
wr d ghsuhfldwlrql Krz hyhu/ Iwlv olnho| wr eh oduj hu wkdqg z Iwkrxwwudgh frvwv/ I1h1l
Bt A bt,q—:(]1370|nh z lwk ixoosulflgj wr p dunhwwkh h{fkdgjh udwh ghsuhfldwlrq Iv
p xfk vwurgj hu gxp hulfdoo] Iq wkh fdvh ri dg dgwlflsdwhg K rp h vido h{sdqvirgqg
gxh w wkh idfw wkdw s hulrg w. 4 jryhugp hgw vshgglgj Iv p digwdlghg wkur xj k
doovx evht xhgw s hulr gvl Wkh s hup dghgwjryhugp hgwvs hgglqj vkrfn dvd frp el0
gdwlrq ri wudgvliwru|l dgqg dqgwlflsdwhg vidosrof]| Iv wk huhiruh grp lgdwhg e]| wkh
od wwh ul
D jryhugp hqgqw vshqgqglgj vkrfn fdg rqo kdyh dq Ip sdfwrq shulrg w2z ruog
dyhudj h frqvxp swrq li wkh vkrfn Iv shup dgqhgw
4 4 4.4
Ve l—ézf)T=0@ Lo 4l + 8,

4. u, 4. 5 F W

D ovr gr wh wk dwwk huh Iv gr h hfwxqgohvv ® 41 Lgwx Ilwlyho|/ Ilwfdqgq eh vhhqg iurp +43,

wkdwd klj khu sulfh ohyho fdxvhg e| wkh ghsuhfldwlr g/ uhgxfhv wkh uhdop r gqhwdu]

37Note that this intuition is also dependent on the parameters and is particularly sensitive
to the effects of a depreciation on consumption and to the consumption elasticity of money
demand, represented by 1/e.
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p dgg Iv z Ilwk uhvs hfwwr frgvxp swirg/ wkheljjhulvwkhuhgxfwrg lg frgvxp swlrqg
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Wkh dgydqgwdj h ri wklv p rgho*v xwlolw] 0Oedvhg dssurdfk Iv wkdw Iw doorz v iru d
ulj rurxv z hoiduh dqgdo|] vivi Wkxv/ wkh Igwhugdwlrgdo z hoiduh vslooryhu h hfwv ri
vkrfnv fdqgq eh h{dp Ighgl Wkh p hwkrgrorj| ri Revwihog dgqg Urjr +4<<8, |v
dgrswhg vxfk wkdw wkh xwolw ixqfwrq +4, Iv ghfrp srvhg dv X ¢ @ xtR, thwl

M
z k huh Xt'Rfrqvlvwvrl wk h whup v ghshqglqj rq frgqvxp swirg dgg oder xu dqg Xt

38The effect on the Foreign price level and hence the Foreign real monetary base is the
opposite. However, in terms of world average consumption these two effects do not offset each
other because only the Home individuals have to finance the Home government’s spending
increase via the payments made to the government in (5), where Z; becomes negative. This
further reduces Home consumption and therefore dominates the world average.
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Dv Revwihog dgg Urjr +5333, duj xh/ xgqohvv uhdop rqgh| edodqfhv duh dvvlj ghg
dg Ip sodxvleol odujh z hljkw I wkh ryhudoo z hoiduh h hfw ri d Krp h vkrfn Ilv
R ) M ; ) )
grp lgdwhg e] thwkhuhlruhlxt Iv qhjohfwhg Ig wkh iroorz Igjl1 Wkh grwdwlrq
iru wkh I ruhljg frxqwu| Iv dgdorjrxvl Lg wkh iroorz Iqgj wkh irfxv Iv rq wkh wzr
h{ wuhp h fdvhv ri or fdoOf xuuhgf| sulflgj +v @ 4, dqg sur gxfhuOf xuuhqgqf]| sulflqj
+v @ 3,1 Wkhhtxdwlrqviruwkhlgwhup hgldwh fdvh ri 3 ? v ? 4 dgg wkh ghulydwlrqyv

ri wkh uhvxow fdg eh irxqg Ig Dsshqgl{ G 1

S . . L?i|l@h) t LUt

Wkh z hoiduh Ip sdfwri d shup dghgw Krp h p rgqhwdu| h{sdqvirgqdu|] vkrfn Iv h{O0
39 5 5 X S .
dp Iqhg / 11h1 t A 3 dagg ¢ @ 31 I ru orfdoof xuuhgf| sulflgj +ixoo sulflgj wr

p dunhw, Iwfdq eh vkrz q wkdw

w
R ey 4 4
g X ¢ @ —_— - 4 Bt A 3 +6,
5
%R I?,Z“U 4 4
g X ¢ @ — — 4 —_— bt 7,
5
w
Fe R
@ s g X¢ 2 3 + 8,

Wk lv uhvxow Iv Ig olgh z Iwk E hwwv dqg G hyhuhx{ +5333, Ig wkh vhgqvh wkdw sulflqg]j
wr p dunhw ohdgv wr ghjdwlyh Igwhugdwlrgdo z hoiduh vslooryhu h hfwv/ p dnlgj wkh
Krp h frxgwu| ehwwhu r ! z khuhdv wkh h hfwrqg | ruhljg z hoiduh Iv thdwlyh401
K hgfh/ dg xqgqh{shfwhg Krp h p rghwdu|] h{sdqgvlirg Iv d _ehjjduOwk| Oghljkerxu%

—1
lgvwux p hgwl Krz hyhu/ vigfh 3 ? % ? 4 wudgh frvwv glp Iqglvk wkh dv|] p p hwul

41
ri wkh vkrfn / uhgxflgj wkh srviwlyh h hfwiruwkh Krp hfrxqgwu| dgg ghfuhdviqg]j
wk h z hoiduh orvv ri wkh I ruhljqg frxgwu|l R qgol Iq wkh op Iw z lwk forvh wr rqh/

40
Iv wk h z hoiduh h hfw ghx wudo iru wkh I ruhljg frxqwu| vigfh Ig wkdw fdvh/ wudgh

grhv grwwdnh sodfh dgg wkh I ruhljgqg frxqgwu| Iv Igvx odwhg iurp wkh Krp hp rqghj
p dunhw
w w
R P 4 P
olp gxt @ — — Bt @ 5 +; 9,
A—1 5
| X*R @ 3
op g X4 +n,
A—1

39Due to the symmetry of the model the impact of a Foreign monetary expansion is analo-

gous.
40See Appendix D for the derivation of this result.

41Recall from (55) and (61) that neither & nor 6’;" depend on trade costs.



Lgwx Ilwlyhol/ dv fdgq eh vhhqg iurp +9;, dgg +9<,/ wudgh frvwv Iggxfh Krp h
lgglylgxdov wr z run kdughu wkdg | ruhljqg Ilgglylgxdov Ig uhvsrgvh wr d Krp h
p rghwdu|l vkrfn ehfdxvh ri wkh Iqgfrp hOvz Iwfklgj dgg frqwdlgp hgwh hfwvl E xw

w *
dv +94,/ +97, dqg +98, vkrz / F; dgg wkhuhiruh F¢ dgg F4 gr aqrwghshagg rq
wudgh frvwvl

Olnh Iqg wkh suhylrxv vhfwlrgv wkh dqgdo|l viv xgghu sur gxfhuOf xuuhgf]| sulflqg]j
ghshggv rq sdudp hwhu ydoxhvl Wkh fkdgjhv Ig xwlolw Iggxfhg e|] d s hup dghqgw

Krp hprghwdu|l] vkrfn fdg eh h{suhvvhg dv
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Wkxv/ z lwk surgxfhuOf xuuhgqf| sulflgj wudgh frvwv ohdg wr dv| p p hwulf IgwhugqdO
wlr gdo z hoiduh vslooryhu h hfwvl Z Iwkrxw wudgh frvww wk hvh h{ suhvvirqgv ehfrp h

xgqdp eljxrxvol srviwlyh dgg v| p p hwulf

e w
R *R t
gX¢ @ gXyg @

Wkh v|p p hwul ri wklv vshfldo fdvh rffxuv ehfdxvh p rqgqrsrovwf frp s hwlwraqg/
wkurxjk z klfk wkh sulfh ri d jrrg h{fhhgv Iw p dujlqdo frvw ri surgxfwraq/ Iv
wkh rgo vrxufh ri glvwruwlrqg Iqg wkh wzr hfrgrp lhvl G xh wr wkh Krp h p rqghwdu]
h{sdqgvlrqg dgg wk h hqvxlgqj ghsuhfldwlrq Krp hjrrgvjhwuhodwlyho fkhdshuxqghu
vwlfn|] sulfhvl K hgfh/ Krp h lgglylgxdov z run kdughu dgqg surgxfh p ruhl Lg wkh
lglwldo ht x loleulxp z Iwk p rqrsrovwlf frp shwlwrqg wklv ghfuhdvh Iq wkh sulfh dgg
wk h vx evht x hqwlgfuhdvh Iq surgxfwrq ondg wr klj khuuhyhgxhl Lg whup v ri x wlolw|
wk h p dujlgdoh hfwv ri kljkhu uhyhgxh dgg kljkhu z run h ruwfdgfhogxh wr wkh
hgyhors h wk hruhp 1 Y Ifh yhuvd/ | ruhljq lgglylgxdov jhw ohvv uhyhgxh exw z run
ohvv dgqg wkh xwlolw h hfwv dovr fdgfhol Wkxv/ wkh uvwOr ughu h hfw ri d Krp h
p rghwdu|l h{sdqvlirqg Iv rqgol wr udlvh z ruog ghp dgqg dgqg rxwsxwl Wkh dvvr fldwhg
ghp dggoOvz Iwfklgqj h hfwv duh vhfrngrughu421

Wkh uhvxowv ri wklv z hoiduh dgdo|l viv gl hu iurp wk h gglgjv ri Revwihog dqgg

Urijr +4<<8, dgqg E hwwv dqg G hyhuhx{ +5333,1 Wkhvh dxwkruv frgfoxgh wkdw

42For more details on the intuition cf. Obstfeld and Rogoff (1995), pp. 647-649.
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z Ilwk s ur gxfhuOf x uuhgf | sulflqj43wkhuh duh srviwlyh dgg v| p p hwulf Igqwhugdwlrgdo
z hoiduh vslooryhuh hfwv lg wk h suhvhgfhrip rgqhwdu| vkrfnvonhlIlg +<3,1 K rz hyhu/
dv fdg eh vhhg iurp +; <, wudgh frvwv Igwur gxfh d z hoiduh dv| p p hwu| wkdwghs hqgyv
rqg sdudp hwhu ydox hvi Wkh uhdvrqg |Iv wkdw ds duw iurp p rgqrsrolvwlf frp s hwwrq
wudgh frvwv Igqwur gxfhd vhfrgqg w shriglvwruwlrqg vxfk wkdwwkh| gluhfwol Ig xhgfh
wkh dp rxqwri oderxu z runhg/ z kilfk fdg eh vhhg Ig +99, dgqg +9:,1 Dv R evwihog
dgg Urjr +4<<8, srvwxodwh/ Iw Iv d p dwwhu ri hp slulfdo dgdo|] vliv wr qg rxw
z kilfk w sh  ri glvwruwlrg grp Ilgdwhvl
I x uwk hup ruh/ Iq wk hlusulflgj Owr Op dunhwh{ whgqvirqg E hww dgg G hyhuhx{ +5333,
qg wkdwor fdoOf xuuhgf| sulflgj Igqwur gxfhv dv|lp p hwulhv wr wk h lgwhuqdwlrqdoz hoO
iduh vslooryhu h hfwv/ z klfk fdg eh vhhg e| vhwwlqj @ 3 1lg +;6, dgg +; 7,1 Z kloh
wk v surs huw vwloo krogv Ig j hghudo/ wudgh frvwv glp Iglvk wkh h{whgwri wkh dv|]p 0
p hwu| gxh wr wkh frqwdlgp hgw h hfwl Wkhuhiruh/ Iqg wkh suhvhgfh ri wudgh frvwy
wk h frgqvht xhgfhv ri p rgqhwdu| vkrfnv Iq whup v ri z hoiduh duh glvwlgfw iurp d

zruog z lwk s huihfwlgwhugdwlrqdojrrgv p dunhw lgwhj udwlrql

s 2 B L ih?24 i?2] tTi?2_ 2} t LUt

Il ru wkh dgdo|] viv ri d jryhugp hgw vs hqglgj vkrfn Iwlv dvvxp hg wkdw wk huh Iv gr
* *

jryhugp hgwvshgglgj Ig wkh I ruhljg frxqwul| +th@th+1@ 3,11 xuwk hup r uh/

wkh Krp h jryhugp hgw vshgglgj vkrfn Iv shup dghgw +g J ¢ @ gJ t+1 A 3,1 Iru

or f doOf xuuhqf| sulflgj +ixoosulflgj wr p dunhw, Iwfdqg eh vkrz q wkdw
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Il ru sur gxfhuof xuuhgqf| sulflgj z hoiduh fkdqj hv duh jlyhqg e]

ow _ p—1)+A1+Z, =A% p+Z
) x tR ° ; 1 . 2 . . B p—1 ( )+ + P bt
p 2 P +1+%,—)\+1+%,
1 op=1 1 p4n4Mp(l—o—r)=1) 4G, A1 , 3 o, .
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1 309 _gn . _x z(-9) 1 _pp-n 4G,
r 1+Z - p—1+pn p=x (1+Z)o " 2p—1+pn cw
+<6,

43Producer-currency pricing (s = 0) is an implicit assumption of the Obstfeld and Rogoff
(1995) paper.
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w _ (p—1)+M 142 —A2p+-Z
ox e 3 4 S T a—
P 4 +1+Z, 7)\+1+ﬁ,
1 p-1 1 p(4n)+Ap(l—o—n)-1) 4G, A1, 3 g,
2 pTp Tt S cw p—Ao 1+Z r
|
1 i(-o0) 0 in A 320=9) 1 py dGi
r +Z  p=X p-l+pm p=x (I4+%)o " 2p—I4pn  Cv
+<7

D oo deryh h{suhvvirqv ghshgqg rq sdudp hwhu ydoxhv dgqg khqgqfh kdyh wr eh

hydox dwhg qgqxp hulfdool 1

? 4 ih U@ i @ @| L~?

N h| uhvx owv iur p wkh deryh glvfxvvlirqg duh wkdw wudgh frvw whqg w Iqfuhdvh
wk h yduldelolw ri wkh grp Igdo h{fkdqgjh udwh Ig uhvsrqgvh wr p rqghwdu| vkr fnv/
z khuhdv wk h| whgqg wr ghfuhdvh Iw Ig uhvsrqgvh wr jryhugp hgw vshqgglqgj vkrfnyv
z khg wk huh Iv ixoo sulflgj wr p dunhwl Wkh h hfwv ri vkrfnvrqgqg wkh h{fkdgjh udwh
z Ilwk qr sulflgj wr p dunhw duh ohvv fohduOf xw dgqg udwk hu ghs hgg rq sdudp hwhu
ydox hvli Wk lv vhfwlrg gxp hulfdoo] hydox dwhv wkh h hfwv ri vkrfnv rqg wkh h{fkdgjh
udwh dgg rwk hu ydulde ohv1l

Il roorz Iqgj E hww dgg G hyhuhx{ +5333,/ wkh sdudp hwhu ydox hv duh fkrvhqg dv

@ 43@44

u @ 3=39

lurp +4;, wkh sulfh p dunxs ri wkh p rqrsrolvwlf up v lv ;iLlkaxv/wkhfkrvhq

sdudp hwhu ydoxh ri Ip sothv d p dunxs ri 43( 1 Wkh uhdo Igwhuhvw udwh ri 9¢(
Ip sohv * 3=<71 Dv wr wkh p djglwxgh ri wudgh frvwv/ R evwihog dgqg Urjr
+5333, vxjjhvwd ydoxh ri @ 3=581 Krz hyhu/ d volj kwo] orz hu ydoxh ri @ 3=5 lv

fkrvhg khuh gxh w p rghofrqvlivwhgqf| frqgvighudwlrqgvl Wkh uhdvrg Iv wkdw lg wklv
44
p rgho wkh vkduh ri uhdo rxwsxw wk dw Iv surgxfhg grp hvwlifdoo| dgg h{sruwhg

deurdg Iv jlyhg e]

4
H{sruwvkduh ri rxwsxw@ —+4 y +< 8,

5
Z Iwk qr wudgh frvwv + @ 3,/ hdfk frxgwu| h{sruwv h{dfwo] kdoi ri lwv rxwsxw

gxh wr wkh htxdofrxqwu| vli}hl Erwk iru wkh wzr odujh hfrqgrp Ihv ri wkh X qlwhg
Vwdwhv dgqg Mdsdg wkh h{sruw vkduh ri J GS z dv forvh wr 4318( lg hdfk 4<<</
5333 dgqg 5334/ Ip so|lgj d p djglwxgh ri wadgh frvwv ri derxw 53( 1 I ru vp doo
hfrqrp Ilhv z krvh h{sruwvkduhv duh eljjhud oz huydoxh wkdg 53¢ zrxog eh p ruh

ds s ursuldwhil

44 As a clarification this share is the gross share of real output that is loaded onto ships in
the country of production. During the transportation process a fraction 7 of this share gets
lost because of the iceberg trade costs. Hence, a fraction (1 — 7) of this share is the net share
that actually arrives in the destination country.
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Wdeoh 5 uhsruwv wkh h hfwv ri h{sdqgvlrgdu] Krp h vkrfnv rqg wkh gqrp Igdo
h{fkdgjh udwh dgqg Wdeoh 6 uhsruwv wkh h hfwvridg h{sdgvlrgdu| Krp hp rqhwdu]
vkrfn rwkhu yduldeohvl Wkh h hfwv ri I ruhljg vkrfnv zrxog eh dgdorjrxv gxh
wr wkh p rgho*v vl p p hwu|]l Wkh h hfw duh frp sxwhg e| hydoxdwlqj +7;, dqgg/
xvlgj wkh fkrvhg sdudp hwhu ydox hv dgg d 4( vkrfnl D oo uhsruwhg gxp e huv duh
yhu| urexvw vxfk wkdw wkhlu p djqglwxghv gr grw fkdqgjh vljgl fdgwo z khg wkh
sdudp hwhuv duh ghfuhdvhg ru lgfuhdvhg e| d txduwhu ri wkh deryh fkrvhg ydox hvl

Wde oh 5 W k h h hfwri Krp h vkrfnv rgqg wkh h{fkdqgjh udwh
I x00SWP +v @ 4, Qr SWP +v @ 3,
A 3 @ 3 A 3 @ 3

E’ A 3 4=333 4=333 3=<98 3= <4

gJ tA 3/ g t4+1 @ 3 3=33: 3=365 3=339 3=357

th@ 3/gJ t+1A 3 3=839 3=85; 3=7814 3=734

th@th+1A 3 3=846 3=893 3=78: 3=758

S hufhgwdj h ghyldwlrqv iurp lglwldo ht x lole ulx p gxh wr d 4( vkrfnil



Wdeoh 6 Wkh h hfwrid Ko rp h p rghwdu|l vkrfn

H hfwrgq | xX00 S WP +v @ 4, Qr SWP +v @ 3,

A 3 @ 3 A 3 @ 3

Vkruwuxq

£t 3=333 3=333 3=3;9 3=6; 3
sk

gy 3=333 3=333 3=3;9 326 3

£y 42333 42333 3= 4; 3=333

R yhuvkrrwlqgj +-, 3=333 3=333 3=333 3=333

et 48=99: 48=99: 46=78: 1= 66
E3

ey 3=333 3=333 5=543 1566
w

[ 3=833 3=833 3833 3833

©t 4=333 4=333 43 : 329053
sk

ey 3=333 3=333 3=3: : 326, 3

R ¢ 3=<36 3=833 5=9; 3 7=9:9
E3

R ¢ 3=3<: 3=833 429 3 6=9: 9

Z hdowk h hfw

BdF 3=333 3=333 42654 6=9: 9
PCv = = = =9:

Orqgj uxg

w
Pt 3=333 3=333 3=333 3=333
Pl 3=333 3=333 3=37: 3=453
*
Fet—‘,—] 3=333 3=333 3=37: 3=453
R¢41 3=333 3=333 3=373 3=443
k
Et+1 3=333 3=333 3=373 3=443
ett] 3=333 3=333 3=333 3=333
Z hoiduh
R
g X ¢ 3=4: < 3=878 3=353 3=378
*R
gXt 3=3;; 3=787 3=3:14 3=378

S hufhgwdj h ghyldwlrqv iurp lglwldo ht x lole ulx p gxh wr d 4( vkrfnil

U hfdoo wkdw doo p rghwdu|] vkrfnv duh dvvxp hg wr eh s hup dghqw/ I1h1 IS t @
Igt_l’_l@l;’ dgqg wkdw wkh h hfwri d shup dghqw jryhugp hgw vs hgqglqgj vkrfn Iv
wk h vx p ri wkh h hfwv ri d wudgqviwru|l] dgqg dg dgwlflsdwhg jryhugp hgqw vs hqglqg]j
vkrfnil

Wkh dgwlflsdwhg jryhugp hqgqw vs hqglgj vkrfn +th+], rxwz hlj kv wk h wudqgvIO
wrul jryhugp hgw vs hgglgqj vkrfn +g J ¢ gxh w Iwv surorqjhg gqdwxuh dv d ghz
orqgj Ouxq ht xloleulxp ydoxhl D v glvfxvvhg Iqwx lwlyho Ig Vhfwlrg 8/ d p rghwdu]
vkrfn kdv wkh vdp h h hfwrg wkh h{fkdgjh udwh xqgghu ixoo sulflgj wr p dunhw
lgghs hgqghgw ri wudgh frvw exw Iw lqfuhdvhv wkh h{fkdgjh udwh yduldelolw Igq wkh
devhgfh ri sulflgj wr p dunhwl Lqg frqwudvw/ dq| jryhugp hgw vshqgglgj vkrfn ghoO
fuhdvhv wkh yduldelolw ri wkh h{fkdgjh udwh xqgghu ixoo sulflgj w p dunhwl Lq
wkh fdvh ri gr sulflgj wr p dunhw wk h uhvx ow duh ohvv fohduOf xw iru jryhugp hgw
vs hqglgj 1 D jhghudofdyhdwlg wkdw fdvh Iv wkh dgdo|] wifdodp eljxlw 1Iq wkh irup
ri d ghshgghgqfh rg sdudp hwhu ydox hv/ z k huhdv wk h uhvxowv iruv @ 4 krog IqghoO

shgghgqwo ri dg| vshfl f ydoxhvl



H + i M@ 2?1} |h@_i ULt]|t

Wkh Ifhehuj wudgh frvwv ri wklvp rghokdyh wkh xquhdolvwlf ihdwx uh wkdwd vx evwdqO
wldodp rxqwri wkh hfrgrp | *v uhvr xufhv glvdss hduv z Ilwkrxw ehgh wwlgj dg|rqhl
D owkrxjk d fhuwdlg ghdgOz hlj kw orvv dvvr fldwhg z Iwk wudgh Iv frqfhlydeoh Iq wkh
irup ri uhg wdsh/ odqjxdjh eduulhuv dgg wkh ghdgOz hljkw orvv ri wdul v/ wkhuh
duh olnhol wr eh vhfwruv Ig wkh hfrgrp | wkdw devrue wudgh frvwv/ iru h{dp s oh
wudgvsruwdwlrgqg frp sdglhvl D uhfhgw vwudqgqg ri olwhudwx uh kdv Igfrusrudwhg d glv0
wule x wir gdo vhfwru Igwr wudgh p rghov/ hlj 1 E dffkhwwd dgg ydq Z Igfrrs +5335,1
Wklv Ighd Iv dovr sxuvx hg Iqg wklv vhfwlrq exwlq d gl huhgwidvklIrqgl

Lwlv dvvxp hg wkdwe| kroglgj d p rqrsro rq wkh vklsslqj rilp sruwhg jrragv
wk h jryhugp hgwv duh deoh wr uhfxs hudwh d ydu|lqj vkduh ri wkh uhvrxufhv Iqg wkh
hfrqrp | wkdw glvdss hdu Iq wkh wudglqj surfhvvl WkIlv uhyhgxh Iv wkhg uhedwhg
wr frgqvxp huv Ig d oxp sOvxp idvkqu451 Dvdp rwydwrq/ wkh viwxdwlrgqg z khuh d
jryhugp hgwkrogvd p rqrsro rq Ip sruwlqgj jrrgvdqg uhedwhv wk h uhyhgxh iurp
wkdwp rgqrsro w frqvxp huv Iv frp sdudeoh wr dqgq Ip sruw wdul dgg d oxp s Ovxp
wudqgvihu ri wk h wdul uhyhgxhl D jryhugp hgwp |jkwz dgww sxuvxh vxfk d srolf]
wr surwhfwlwv grp hvwlf hfrgrp | iurp iruhlj g frp s hwlwraqgl

Wkh h{sruwvkduh ri uhdorxwsxwiru wkh I ruhljg frxqgwu| Iv ghgr whg e] (2(46
vi wk dw wk h uhdo t xdgwlw| ri Ifhehuj wudgh frvwv Igfxuuhg e|] wkh Krp h frxqgwul
:147

Iv { Qrwh wkdw z Iwk @ 3 wklv t xdgwlw uhgxfhv wr }hurl Ohw ghgr wh wkh

vk duh ri wkh Ifhe huj wudgh frvw wkdw wkh jryhugp hgwlv deoh wr uhfxs hudwhl Wkh

48
Krp h jryhugp hgwexgjhw frqgvwudligw +46, grz ehfrp hv

* * *
st ¢t. 1 t@ P ¢ P ¢_1. sy +4 vihgt g (g +<9,
Qrwh wkdw wkh dp rxgwri wdgh frvwv uhfxs hudwhg e| wkh Krp h jryhugp hqgqw gho
*
shggvrg d sduwri | ruhljq rstxw/{tlzklfk lg wxuq ghshgqgvrqg Krp hghp dggl
Z lwk @ 4 wkh jryhugp hgwfdqg uhfxs hudwh doowudgh frvwv vr wk dw Iv ht x lydohqw

wr dq Ip sruwwdul 1 Z Ilwk @ 3 wkh p rghofroodsvhv w wkh rgh ri wkh suhfhglq]j

vhfwrqvl Li 3 ? ? 4 wk huh Iv vrp h ghdgo0z hlj kworvv dvvr fldwhg z Iwk wudghl
H A i ?2 ] @ i * Mh 4 | i M*i Th Uit
Dgdorjrxv wr Vhfwlrg 6 dg Iglwldo ht xlole ulx p z k huh sulfhv duh s huihf wo| h{ le oh

* *
fdg eh frp sxwhgl Lwlv dvvxp hg wkdwl @ | @ J @ J @ 31 Lg wklv ht xloleulx p

wkh vxsso rioderxudgg wkxv rxwsxwlv uhgxfhg z Iwk uhedwlqgj 1

k @ k @ | @ | @ 1 <,
4. 4. o4 ,

451f the governments consume imported goods themselves, they rebate the associated trade
costs to consumers, too.

46This notation was introduced in Section 2.3.

47In (95) and in Appendix C the export share of real output for each country is given as

%(1 — A) so that in equilibrium the real quantity of goods imported to the Home country is
z* = 1(1— N)y*, where y* = p—_% from (21).
48The aggregate budget constraint (5) does not change.
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Qrwh wkdwiru @ 3 wklv h{ suhvvirg vip sol hv w +54,1 S dqgg Pduhqu

SSS vwloo krogvl

hfwhg1

1 1
* + 4, 4 5+4 , 4 p—1
F @ F @ 1 <,
4. 4 . e , 4
Iv eljjhu wkdqg +55,1 Wk huhiruh/ Iwp xvweh wkdw
*
CcX Cc X
@ A 3 +< <,
[} [}
U hdo sur wv gurs
p—1 1
4 =l
P
- @ 1 +433,
s 4 4 =44 , 4
2
Qrp Ilgdosur wv gurs dv z hool
H 2 A i *L?} h 2
*
. o 4 5+4 g1t 4+ h . g t+1 g t+1
+ t—‘,—l t+1- @ — —_— +434,
+ ho+ . sfE W hoo+ , Fw
z k huh
4 4 14
St
. . )
h +435,
4 4 . §+4 '
I ru @ 3 lwiroorz v h @ z k huh Ivgh ghg Ig +73, dgqg +434, uhgxfhv wr +6<,1
fored
Il ru3? ? 4 lwiroorz v h ? vigfh %? 31 K hgfh/ t xdolwdwlyho| uhedwlqgj grhv
qgqrwfkdgjh wkh uhvxowiru wkh orqjOuxqg frgvxp swirqg gl huhgwldol
b V @h) 2?1} UL 2|h) t 3i
Lwlv ghvliude oh wr qg rxwz khwk hu wkh uhvxowv ri wkh suhylrxv vhfwlrgvrqo rewdlqg

iruwz r frxgwulhv ri ht xdovli}h  ruz khwkhuwkh|] xskrog txdowdwlyhol irud ydu| Iqj

49
frxgwu| vi}h 1 Lg sduwlfxodu/ wk h olp Iwlgj fdvh  rid vp doorshg hfrqrp | Iv
ri lgwhuhvwl
K rxvhkrogv vwloofkrrvh dp rqj d udgjh "3>4"ri gl huhgwldwhg wudgde oh

wk h iudfwlrg g ri z klfk Ivgrz surgxfhg Iqg wkh Krp h frxqgwu|l dgg wkh i

d srigw

jrrgv/

udfwlr q

4 q ri z klfk Iv surgxfhg Ilg wkh I ruhljg frxqwu| z Iwk 3 ? q ? 41D T ffruglqjol/

wk h sulfh Iqglfhv qrz ehfrp h

%
I n 1 n+(1—-n)s . 1—p 1 1 .
1—
st e sit Pg. —s gl
0 n 4 n+(l—n)s 4

*
hit i¢

+436,

49Both Obstfeld and Rogoff (1995) and Betts and Devereux (2000) also allow for a varying

country size.
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+437,

Wkh| duh frp sohwho dgdorjrxv w +6, dgqg +7,1

b . A i ? | @ i~ *Mh 4 | i M*i Th Uit

Dv Ilqg Vhfwrqg 516 sulfh h{lelolw] Iv dvvxp hg iru wkh Iglwldo ht xloleulx p lg wk h
vhgvh wk dw wk h up v vhw wk hlu sulfhv diwhu wkh h{fkdqgjh udwh dgg wkh z dj h udwh

duh ngrz g1 Wkhq wkh djjuhjdwh sur wixqfwrq Iv ghvfulehg e| +4:,1 Wkh sulfh

p dunxsv wxug rxw wr eh wkh vdp h dv Iqg +4;, dgg +4<,1 | xuwk hup ruh/ Iw Iv vwloo
* * *
dvvxp hg wkdw ] @ ] @ | @ | @ J @ J @ 3 Iq wkh Iglwldo ht x loleulx p 1 Wk h
h{ s uhvvirqv
—1
q . +4 q,+4 ,p +438,
* —1
+4 q, . q+4 ,p +439,
p—1 1l-—n 0
4 +4 . " g i
+
4 +4 p—l _1_n i '
) ™ o
-1 n 6
N e A
*
+43; ,
*
p—1 _n_ 0*
4 +4 . 1—mn 9
q +4 q. p—1
. 4 — . T +4 . +43<,

duh xvhg Ig wkh iroorz Igj dv whup v Ilgyroylgj wkh wudgh frvwv sdudp hwhu dgqg wkh

frxqwu|l vi}h sdudp hwhu g1 Qrwh wkdwirug @ 4 q lwiroorz v wkdw @ >kdqg
@ >k@ e dv jlyhg lg +53, vr wkdw Iv d vshfldovxefdvh ri dgg *1|ru
q A 4 q lwiroorz v @ *1 D ovr gr wh wkdw 4 2 ? 450|ru3? ? 4 dqg
3?2 g ? 41 Iru @ 3 lwiroorz v wkdw @ *@ 4/ @ 5¢q 4/ *@ 4 5q dqg

@ 31 Wkh wip h lggh{ wlv gursshg wr ghgrwh wkh Iglwldo ht xloleulx p ydox hvil

Lg wk h olwhudwx uh p rghov z Iwkrxw wudgh frvwv grup doo xvh wkh odz ri rqgh
sulfh iru oderxu +Z @ hz *, dv d grp lgdodgfkru/ z klfk wkhg dxw p dwlfdoo|
ohdgv wr S SS +S @ hsS *,1 Krz hyhu/ Ig d p rghoz Iwk wudgh frvwv Iq frp elgdwlrq
z lwk d gl hulgj frxqwu| vi}h wkhvh wzr fdgqgrwkrog dw wkh vdp h wip hl1 Wkh odz
ri rgh sulfh iru oderxu Iv fkrvhg Ig wkh iroorz Igj dv wkh grp lgdodgfkru r ri wkh

51
p rgho 1 Dv d frqvht xhgfh/ wkh odz ri rgh sulfh krogv iru wkh ilrlel sulfhv ri

50 becomes negative for a combination of very small 7 and very small n.

51 Alternatively, PPP could be chosen as the nominal anchor of the model. Then, however,
the law of one price would no longer hold for the f.0.b. prices of all goods. In the special case
of symmetry (equal country size) or if there were no trade costs, there would be no deviation
from PPP in the initial equilibrium, cf. Obstfeld and Rogoff (1995) and Betts and Devereux
(2000).
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doojrrgvl Wkilv qrup dolvdwlr g doorz v iruwkh dgdo|] vivri SSS ghyldwlrqv wkdw duh

gxh wr wudgh frvwvl
R xwsxw Iv vwloo ri wkh vdp h p djglwxgh dv z Iwk ht xdo frxqwu| vIi}h/ jlyhg Iq
52

+54, 1 Krz hyhu/ wkh ht xloleulx p ohyhov ri frqgqvxp swlrgq/ uhdo sur wv/ uhdoz dj hv

dgg sulfhv duh Ig xhgfhg e| wkh frxqgwu| vi}h

F @ Kk p—1 +443,
* * ok —
F @ K p—1 +444,
k 1
— @ — pr-1 +445,
s
* *
k % 11
— o — +446,
s
z 4 _1_
@ 1 +447,
s
E3
z 4 L
" @ — "= +448,
s
* * 53
Uhp hp ehu wkdw F / F "/ dqg duh shu fdslwd yduldeohv "1 Wkh gqrp lgdodgqgg

uhdo lgwhuhvw udwhv ri wkh Iglwldo ht x lole ulx p duh wkh vdp h dv z Iwk ht xdo fr x qwul|
vi}h/ jlyhg Ig +59, dgg +5:,1 Wkh ht xloleulxp qrp lgdodgqg uhdo h{fkdqgj h udwhv

duh jlyhqg e]

h @ — = +449,
p * F
1
* —
hs Pl
# @ - +44:
S
Wkh sulfh ohyhov fdg eh vkrz g wr eh
1
s e t=p z 44,
4
* *
S @ z +44 <,
4

* *

Dvig Vhfwlrg 6 P dqg P duh grup dolvhg vxfk wkdw Z @ z @ 41 Lw wk huhir uh

iroorz v wkdwh @ 4 Iqg wkh Iglwldo ht xloleulxp 1 Qrwh wkdw wkh odz ri rqh sulfh iru
*

oderxu krogv/ I1hl Z @ hz / exw SSS grhv grwkrog lg wkh Iglwldo ht xloleulx p

vigfh # @ 41

52Note that h and h* denote output per Home and Foreign household, respectively. nh and
(1 — n)h* denote the aggregate quantities.

53The corresponding aggregate quantities would be nC' and n7 for the Home country and
(1 —n)C* and (1 — n)7* for the Foreign country, respectively.
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U hodwlyh frqvxp swirq fdg eh h{suhvvhg dv

@ = +453,

Qrwh wkdw iru g @ 4 q/CC,;@AluquA ql%A 4 dqg iru g ? 4 q/
%’? 41 Wkhuh duh vip lodu h hfwv iru wkh rwk hu deryh yduldeohvl Wkxv/ d vp doo
frxogwul VX huv p ruh iurp wudg h uhodwlyh wr d elj frxqwul lg whup v ri orz hu
frgqvxp swirq/ d kljkhu sulfh ohyho/ d orz hu uhdo z djh dgg orz hu uhdo sur wvl
Lg rwkhu z rugv/ wkh eljjhu d frxqgwul Iv/ wkh p ruh Iw Iv Igvxodwhg iurp wud g h
frvwil LgwxIlwlyhol/ vigfh doo jrrgv duh ht xdoo] ghviuhg e| wkh frgvxp huv Iq wkh
frp srviwh frqvxp swirq lggh{ +5,/ d vp doofrxqwu| kdv wr uhol p ruh rq Ip sruwv
wkdg d elj frxgwu|] dgg khgfh Iv p ruh h{srvhg wr wudgh frvwvl Vigfh Ip sruwv
duh p ruh h{shgvlyh wkdg grp hvwlfdoo| surgxfhg jrrgv gxh wr wudgh frvwv/ wkh
frp srviwlrg ri frqgqvxp swlrgq Ilqg +443, dqgg +444, Iv eldvhg wrz dugv grp hvwlf dool
surgxfhg jrrgvl Lg rwkhu z rugv/ wkhuh Ivd cKrp h EIldv*Ilq frgvxp swirq Ig hdfk
frxqgwu|/ z kifk Iv frgqvivwhgw z Iwk wkh cKk rp h Eldv Ilq Wudgh S x}}oh* srigwhg rxw
e| P fF dooxp +4<<8, dgg r wk huvl

R eylrxvol / wklv uhvx ow fux fldoo] ghshggv rg wkh v|p p hwulf suhihuhgfh vs hfoO
| fdwlrg lg +5,1 Dedqgrqlqgj wklv vlp p hwu| dgg lgwurgxflgqj d krp h eldv Iq
s uhihuhgfhv z rxog p Iwlj dwh wkh ghjdwlyh h hfwv iruwkh vp doofrxqwu|l Krz hyhu/
Hydqgqv +5334, qgv wkdw hp slulfdoo] or fdwlrgdoidfwruv dulvigj gxh wr jhrjudsklIf
glvwdgfh dgg ohj do uhjxodwlrqv 0 dgqg gqrw frqvxp hu suhihuhgfhv 0 duh wkh rqo|
vlij gl fdgwuhdvrg iru wkh whgghqf| ri frgvxp huv wr sxufkdvh grp hvwlf jrrgv54l
K hu qgglgjv duh wk huhiruh frgvivwhgw z Iwk wk h suhihuhgfh vwux fwxuh ri +5, dqgg

wk h wudgh frvwvs hfl fdwlrg ri wklv p rghol
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54Fvans (2001) compares prices and quantities of imported goods, of goods produced by
American firms for domestic sale and of the same goods produced by foreign affiliates of
these American firms for local sale. Her data set encompasses seven industries, ranging from
transportation equipment to food products, and nine OECD countries over the period 1985-
1994. She finds that the ad-valorem tariff-equivalent of producing domestically and shipping
abroad ranges between 51 and 105 percent across industries, which considerably reduces the
attractiveness of the foreign goods for domestic consumers. Establishing and selling from an
affiliate, however, does not lead to any negative effect on sales of these foreign products when
compared to sales of domestic goods. In other words, French consumers do not intrinsically
prefer French to American beer, only if it is cheaper.
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