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SectionI: Introduction

T heconductofmonetarystabilizationpolicyinacurrencyunion

hasnotreceivedmuchresearchattention.1 T his is surprising, giventhat

anunderstandingofthis issueishighlyrelevantincomparingacurrency

uniontoalternativeexchangeratearrangements. A lthoughcomparingthe

stabilizationproperties of…xedand‡exibleexchangeratesystems is an

activitywithalongtraditionininternationalmacroeconomics, theoption

ofacurrencyunionhasnotbeenformallyanalyzedinthis literature. In

recentyears, theinstabilityof…xedexchangeratesystemshassuggested

thepossibilitythattheonlyviablelong-term options foracountryare

a‡oatingexchangerateorparticipation in acurrencyunion (O bstfeld

19 9 5, O bstfeldandR ogo¤ 19 9 5, PerssonandTabellini 19 9 5). Ifthis is

thecase, itis importanttogainagreaterunderstandingofthemonetary

stabilizationpropertiesofacurrencyunion.

In this paper, ourfocus is on thestabilizationproblem ofad-

justmentinresponsetoasymmetricshocks. A symmetricshocksarguably

havebeenthe impulsebehindthecollapseofmost…xedexchangerate

systems. T heneedto…nancetheV ietnamwarinpartmotivatedtheU S

monetaryexpansionthattriggeredthecollapseoftheBrettonW oodssys-

tem;theG ermanreuni…cationshockultimatelyforcedtheexitofBritain

andItalyfrom theER M in19 9 2 andasharpwideningofthe‡uctuation

bandsfortheremainingmembers in19 9 3. Indeed, empiricalattemptsto

1ButseeA lesinaandG rilli (19 9 2) forareduced-formmodel. O theraspectsofmon-
etarypolicy, especiallysettingtheoperationalgoal(anin‡ationtargetversusamoney
target), havebeenmoreextensivelystudied.
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evaluatethesuitabilityofvariousregionsforcurrencyunionshavefocused

ontheprevalenceofasymmetricshocksasakeyindicatorofwhetherare-

gionquali…esasanoptimalcurrencyarea(seeBayoumi andEichengreen

19 9 2).

W e consideronlymonetarypolicyas astabilization tool. By

adoptingthisstrategy, weignorealternativepotentialstabilizationpolicies

suchas …scaltransfers andencouragingintra-union labormobility. By

rulingoutnon-monetary stabilization policies, this means ouranalysis

willestablishalowerboundtothestabilizationpotentialofacurrency

union.

T hemodeldeveloped in this paperis a standardtwo-country

monetarymodel, asemployedbyCanzoneriandH enderson(19 85, 19 9 1).2

A lthough, CanzoneriandH endersonemployedthisframeworktocompare

thestabilizationpropertiesofalternativeexchangeratesystems, theydid

notconsiderthecurrencyunion case. A ccordingly, themain contribu-

tionofthispaperistoextendtheanalysisofmonetarystabilizationpol-

icytoincorporatethecurrencyunioncase. Inaddition, Canzoneri and

H endersonconsideronlyacommonproductivityshockandanasymmet-

ricdemandshock. O urapproach is moregeneralinthatwealsoallow

forvelocityshocksandpermitdisturbancestobecommon, national(i.e.

country-speci…c)orasymmetric.

Intermsofstabilizationpolicy, thekeycharacteristicofacur-

2Buiter, Corsetti andPesenti (19 9 5) writeamulti-countrycore-peripheryversionof
themodel. Inwhatfollows, wefocus onthestandardtwo-countrycasebutitwould
clearlybeofinteresttoextendtheanalysistoamulti-countryframework. Perssonand
Tabellini (19 9 5) layoutageneralizedapproachtoanalyzinginterdependenceissues.
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rencyunionisthattheunion-widemoneysupplycanbetargetedbutthat

theallocationofmoneyacrosscountrieswithintheunioncannot. W eas-

sumethecurrencyunion’s monetaryauthoritysets monetarypolicyto

minimizetheweightedsumofthelossfunctionsofthemonetaryauthor-

ities ofthemembercountries. W eshowthatitturns outthatthebest

responseofthemonetaryauthorityofacurrencyunion toasymmetric

demand shocks is toleaveunchangedtheunion-widemoneysupply, or

“donothing”. T hispolicygeneratesine¢cientlylarge‡uctuationsinout-

putandin‡ationinthemembercountries, even ifunion-wideaggregate

outputandin‡ationdisplayzerovolatility. H owever, monetarypolicyin

acurrencyuniondoes respondtoaggregateproductivityshocks, even if

theshockisnotequallylargeinbothregions, anditisthisresponsiveness

thatdistinguishesacurrencyunionfromasymmetric…xedexchangerate

arrangement. G iventhemodel’s structure, thereis noneedtorespond

toaggregatedemandshocks, sincetheseareabsorbedbyadjustmentin

therealinterestratewithoutanychangeinemploymentorpricelevels.

M oreover, velocity shocks donotposeastabilization problem, since it

is optimalandfeasibletofullyaccommodatevelocity shocks in allthe

regimesweconsider.

In addition totheseanalyticalresults, wequantitativelycom-

parestabilizationperformance, asmeasuredbytheloss functions ofthe

monetaryauthorities, inacurrencyunion inresponsetovarious shocks

versusalternativeexchangeratearrangements. A quantitativeapproach

has thevirtueofmeasuringrelativeperformanceacross regimes. T his

allowsustogaininsightintowhethertheregimechoice“matters” inany
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substantivewayforstabilizationperformance. M oreover, suchanexercise

is importantinordertounderstandhowchangesinkeyparametersa¤ect

theattractivenessofacurrencyunion, relativetootherexchangeratear-

rangements. Forinstance, itis ofinteresttoknowthee¤ects ofgreater

economicintegrationontherelativedesirabilityofacurrencyunion in

termsofstabilizationperformance.

T hestructureoftherestofthepaperis as follows. Insection

2, themodelis laidout. T hestructureis adaptedfrom Canzoneri and

H enderson(19 9 1), sothepresentationofthebasicdetailswillberelatively

brief.3 A sapreludetotheanalysisofacurrencyunion,weanalyzeoptimal

monetarypolicyunderalternativeexchangeratearrangementsinsection

3. Insection4, monetarypolicyinacurrencyunionisstudied. Section5

developsthecomparativeresultsonstabilizationperformance. Section6

concludes.

SectionII: TheM odel

A : BasicStructure

In this section, we describe the basic structure ofthemodel

worldeconomy. A llvariables, exceptforinterestrates, areinlogsandare

expressedas deviations from ano-shockequilibrium. H omeandforeign

supplyschedulesaregivenby

3CanzoneriandH enderson(19 9 1)analyzeacommonproductivityshockandanasym-
metricshock. O urapproachismoregeneralinthatwealsoconsidervelocitydisturbances
andallowshockstobecommon, country-speci…corasymmetric.
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y= (1¡®)n + a; y¤= (1¡® )n¤+ a¤ ® 2 (0 ;1) (1)

wherey;y¤arehomeand foreign levels ofoutput, n;n¤arehomeand

foreignlevelsofemploymentanda;a¤arehomeandforeignproductivity

shockswithmeanzeroand…nitevariance. T heassumptionofdiminishing

returnstolaborimplieslabordemandschedulesarenegativelysloped

w ¡p = a¡®n; w¤¡p¤= a¤¡® n¤ (2)

where w ;w¤arehomeand foreignwage rates and p;p¤arehomeand

foreignoutputprices. O utputdemandsareafunctionofrelativeprices,

therealinterestrateandastochasticterm

y= ±z ¡vr + ¸; y¤= ¡±z ¡vr¤+ ¸¤ ±;v > 0 (3)

where z is the realexchangerate, r;r¤are thehomeand foreign real

interestrates and ¸;¸¤representdemand shocks forhomeand foreign

goodsrespectively. T heparameter± canbeinterpretedas indexingthe

degreeofsubstitutabilitybetweenhomeandforeigngoods: alargevalue

of± means thatrelativedemands arehighlysensitivetorelativeprices,

indicatingthathomeandforeignproductsaregoodsubstitutes.

T herealexchangerate z is de…nedas therelativepriceofthe

foreigngoodintermsofthedomesticgood, inunitsofthedomesticcur-

rency. L etsbethenumberofdomesticcurrencyunitsperunitofforeign

currency. T hen

z ´p¤+ s¡p (4)
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T herealinterestrateequalsthenominalinterestrateminustheexpected

rateofin‡ation. Ifq;q¤arethehomeandforeignconsumerpricelevels,

thehomeandforeignrealinterestratesare

r = i¡(Eq+ 1 ¡q); r¤= i¤¡(Eq¤+ 1 ¡q¤) (5)

whereE denotes theexpectations operatorand i;i¤arethehomeand

foreign nominalinterestrates. T heseare linked byuncovered interest

rateparity

i= i¤+ Es+ 1 ¡s (6)

L et¯ betheshareofforeign(home)goodsinhome(foreign)consumption.

T henthehomeandforeignconsumerpricein‡ationrates q;q¤aregiven

by

q = (1¡¯)p+ ¯(p¤+ s) = p + ¯ z ; q¤= (1¡̄ )(p¤+ s)+ ¯p = p¤¡̄ z (7 )

W erestrictthevalueof̄ tolieintheinterval0 < ¯ < 1=2 , which

impliesahomebiasinconsumption. Finally, onlydomesticresidentshold

domesticmoney.4 M oneydemandisassumedtobeproportionaltoincome

sothatmonetaryequilibriumrequiresthat

m = · + p + y= · + w + n; m ¤= ·¤+ p¤+ y¤= ·¤+ w¤+ n¤ (8)

where·;·¤arevelocityshocks.

Inordertoallowforastabilizationroleformonetarypolicy, we

4Forinstance, this couldbetheresultofalegalrestrictionrequiringtheuseofdo-
mesticcurrencyfordomestictransactions.
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Table1: KeyParameters

¼ 1¡®
2±+ v(1¡2¯) v0 ¾®

1 + ¾®2

Á 0
¾[®+ ¯(1¡®)¼]̄(1¡®)¼
1 + ¾[®+ ¯(1¡®)¼]2 v1 ¯¾®[(1¡®)¼° 0¡¼]

1 + ¾®2

Á 1
¾[®+ ¯(1¡®)¼]

1 + ¾[®+ ¯(1¡®)¼]2 v2 ¯¾®[(1¡®)¼° 1 + ¼]
1 + ¾®2

Á2
¾[®+ ¯(1¡®)¼]̄¼
1 + ¾[®+ ¯(1¡®)¼]2 Â 0 ¾®

1 + ¾®2

°0 ¼
®+ (1¡®)¼ Â 1

¾[®+ 2¯(1¡®)¼](1¡2¯¼)
1 + ¾[®+ 2¯(1¡®)¼]2

°1 1¡¼
®+ (1¡®)¼ Â 2

¾[®+ 2¯(1¡®)¼]2¯¼
1 + ¾[®+ 2¯(1¡®)¼]2

ª ¾®
1 + ¾®2

assumethatwagesaredeterminedoneperiodinadvance. Sincenoshocks

areanticipated, laborunionssetw = 0 andemployment‡uctuationsare

drivenbymonetarysurprises

n = m ¡·; n¤= m ¤¡·¤ (9 )

Inwords, apositivedomestic(foreign)monetarysurpriseraisesdomestic

(foreign)employment. Incontrast, anticipatedchangesinthemoneysup-

plyhavezeroimpactonrealvariables, inthepresenceofforward-looking

wage-setters. U sing[4], [5]and [6], and imposingano-bubbleterminal

conditionasaboundaryrestriction,wecanwritetherealexchangerateas

z = (1¡® )¼(n ¡n¤)+ ¼(a¡a¤)¡¼ (̧ ¡¸¤) (10)

where¼ isde…nedinTable1.

Finally, from [2]and [10], wecanwritethehomeandforeign
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consumerpricelevelsas

q = ® n ¡a + ¯ z ; q¤= ®n¤¡a¤¡¯ z (11)

T hedependenceoftheconsumerprice levelon therealexchangerate

means thatitcannotbeperfectlycontrolledbythedomesticmonetary

authority alone. T his sensitivityofthedomesticprice leveltoforeign

outputconstitutesthekeyinternationalspillovere¤ectinthemodel. T his

externalityunderliestheine¢ciencyofuncoordinatedmonetarypolicies.

Finally, thenominalexchangerateisdeterminedby

s = p¡p¤+ z = [® + (1¡® )¼](n¡n¤)¡¼ (̧ ¡¸¤)¡(1¡¼)(a¡a¤) (12)

T hiscompletesthedescriptionofthemodel’sstructure. W enowturnto

thedeterminationofmonetarypolicy.

B : M onetaryPolicy

T hehomeand foreignmonetaryauthorities wish tominimize

respectively

l=
1
2

h
n2 + ¾q2

i
; l¤=

1
2

h
n¤2 + ¾q¤2

i
(13)

T hatis tosay, themonetaryauthoritydislikes variancein employment

andpricelevels, witharelativeweightonpricestabilityof¾. T hisspec-

i…cationis standardinthemonetarystabilizationliterature. N oticethat

itis straightforwardinthemodeltoperfectlystabilizeemployment. A ll

themonetaryauthorityneedstodoistoguaranteeaperfectlypredictable
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pathforthemoneysupply.5 H owever, keepingemployment…xedwould

makethemonetaryauthorityunabletoo¤setthein‡atione¤ectsofde-

mandshocksbyinducingcountervailingmovementsinemployment.

T helossfunctionsgivenin[13]donotcontainanin‡ationbiasin

thatthemonetaryauthoritywishestostabilize(log) employmentaround

itssteady-statevalueofzero. T hisisincontrasttothein‡ation-determination

literature initiated by Barroand G ordon (19 83), inwhich themarket-

determinedlevelofoutputis perceivedas toolowbypolicymakers. In

thepresenceofanin‡ationbias, R ogo¤ (19 85a) showsthatinternational

monetarycoordinationcan increasethesteady-staterateofin‡ationby

eliminatingrealdepreciationasaconsequenceofmonetaryexpansionand

henceloweringthecostsofin‡ationtothepolicymaker. W eruleoutthis

e¤ectin ordertofocus moreclearlyonthe issueofstabilization in re-

sponsetoasymmetricdisturbances: intheno-shockcase, themonetary

authoritywouldoptforaperfectlystablepricelevel. W ecanrewrite[13]

as

l =
1
2
[(m ¡·)2 (14)

+ ¾((® + ¯(1¡® )¼)(m ¡·)¡¯(1¡®)¼n¤¡a

+ ¯¼(a¡a¤)¡¯¼ (̧ ¡¸¤))2]

l¤ =
1
2
[(m ¤¡·¤)2 (15)

+ ¾((® + ¯(1¡® )¼)(m ¤¡·¤)¡¯(1¡® )¼n ¡a¤

¡̄ ¼(a¡a¤)+ ¯¼ (̧ ¡¸¤))2]

5A stablemoneysupply …xes employmentonly ifvelocity is constant. W ediscuss
velocityshockslaterinthis subsection.
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N oticethatitis automaticthatoptimalmonetarypolicieswillfullyac-

commodatevelocityshocks, sincethisachievesemploymentstabilization

withoutsacri…cingprice stability. Forthis reason, in whatfollows we

ignorevelocitydisturbances andtreatthemonetaryauthorityas being

abletoperfectlycontrolemployment(n = m ¡·). O fcourse, velocity

shocksareapotentiallyimportantsourceof‡uctuationsunderamoney-

targetingruleorifitis di¢culttoquickly identifytheoccurrenceofa

velocitydisturbance. H owever, amoney-targetingrule is notgenerally

optimalandsofalls outsidethescopeofthis paperandweassumefull

informationonthepartofthemonetaryauthoritiesabouttheidentityof

shocks.

In section3, as apreludetotheanalysis ofacurrencyunion,

weconsiderdi¤erenttypesofexchangeratearrangements. T his is done

inordertoprovidecomparatorsfortherelativeperformanceevaluations

in section 5 andtoillustratetherelationship between thestabilization

propertiesofacurrencyunionandmorefamiliartypesofexchangerate

systems.

First, weexaminea‡exibleexchangeratesystem. N ext, weturn

totheanalysisof…xedexchangeratearrangements. Finally, inthis sec-

tion, weconsideracooperativeregimeinwhichnationalmonetarypolicies

arechosentomaximizeglobalwelfare. Ineachcase, wepresentthesolu-

tiontothedecisionproblemofthemonetaryauthority, whichdetermines

theoutputand in‡atione¤ects ofasymmetricshocks. In section4, we

studytheoperationofacurrencyunioninasimilarfashion.
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SectionIII: A lternativeExchangeR ateSystems

Inanalyzingadjustmenttoshocksundervarious exchangerate

regimes, wefollowtheA oki (19 81) solutionmethodbywhichtheglobal

shiftinemployment(n + n¤)andtheasymmetricshift(n¡n¤)arederived.
Incombination, thesetwoexpressionsdeterminen and n¤andq andq¤

areeasilyobtainedfrom [11]oncen andn¤areknown.

A : FloatingExchangeRateRegime

Ina‡oatingexchangerateregime, thehomeandforeignmone-

taryauthorities choosetheirpolicies independently. O ptimizationyields

themonetarypolicies

n = Á 0 n
¤+ Á 1 a+ Á2(̧ ¡̧ ¤)¡Á2(a¡a¤); n¤= Á 0 n+ Á 1 a

¤¡Á2(̧ ¡̧ ¤)+ Á2(a¡a¤)
(16)

whereÁ 0 ; Á 1 andÁ2 aregiveninTable1. From [16], wecanwrite

n ¡n¤ =
Á 1 ¡2 Á2
1 + Á 0

(a¡a¤)+
2 Á2
1 + Á 0

(̧ ¡¸¤) (17 )

n + n¤ =
Á 1

1¡_Á 0
(a + a¤) (18)

N oticethataggregateworldemployment(n + n¤) responds onlytoag-

gregate productivity shocks; aggregatedemand shocks are ratherfully

absorbed by adjustmentin realinterestrates (see L ane 19 9 6). T hese

equations implythathomeandforeignemploymentaredeterminedby

n =
1
2

Á 1
1¡_Á 0

(a + a¤)+
1
2
Á 1 ¡2 Á2
1 + Á 0

(a¡a¤)+
Á2

1 + Á 0
(̧ ¡¸¤) (19 )
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n¤ =
1
2

Á 1
1¡_Á 0

(a + a¤)¡1
2
Á 1 ¡2 Á2
1 + Á 0

(a¡a¤)¡ Á2
1 + Á 0

(̧ ¡¸¤) (20)

atistosay, inthe‡oatingexchangerateequilibrium, domesticmonetary

expansionandforeignmonetarycontractioncauseshomeemploymentto

increaseinresponsetoapositiveshockbutforeignemploymenttocon-

tract. T he intuition is thatthedomesticmonetaryauthority increases

domesticoutputinordertoo¤setthede‡ationaryimpactofrealappre-

ciationonthedomesticpricelevel;symmetrically, theforeignmonetary

authoritycontracts foreignoutputinordertoo¤setthein‡ationaryim-

pactofrealdepreciationontheforeignpricelevel.

B : FixedExchangeRateRegime

W e considertwotypes ofpegged exchange rate system. In

an asymmetric …x, the leadercountrychooses its monetary policy au-

tonomously intheknowledgethatthefollowercountrywillrespondby

adjustingitsmonetarypolicyinordertomaintainthenominalexchange

ratepeg. W ecanthinkoftheU S duringtheBrettonW oodssystem and

G ermanyintheEM S asplayingtheroleofleader. Inasymmetric…x, in

contrast, eachcountryadjustsequallyinordertomaintainthepeg: this

isakintothesystemoutlinedbyM cKinnon(19 84).

0.0.1 A symmetricFix

W eassumewithoutlossofgeneralitythatthehomecountryistheleader

country. In thehome-leadership case, from [12], thenominalexchange

ratecommitments = 0 impliestheruleforforeignmonetarypolicy
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n¤= n ¡°0 (̧ ¡¸¤)¡°1 (a¡a¤) (21)

where°0 and°1 areshown in Table1. T hehomemonetaryauthority

incorporatesthereactionfunction[21]intoitsoptimizationproblem. T he

solutionis

n = º0 a¡v1 (̧ ¡¸¤)¡v2(a¡a¤) (22)

n¤ = v0 a¡(v1 + °0 )(̧ ¡¸¤)¡(v2 + °1 )(a¡a¤) (23)

wherev0 ; v1 and v2 areshownin Table1. N oticethatinthis case, the

domesticproductivityshocka is ine¤ectthe“aggregate” shocksincethe

home(leader)countryisnotdirectlyconcernedwiththeimpactofforeign

productivityshocks. Second, thehomemonetaryauthorityminimizesthe

responseofdomesticemploymenttoasymmetricshocks byshiftingthe

burdenofadjustmentontoforeignemployment.

0.0.2 SymmetricFix

Inasymmetric…x, eachcountrytakesequalresponsibilityformaintaining

the …xed nominalexchangerate. Equalresponsibilitymeans thatthe

adjustmentburden is shared, suchthatn¤= ¡n. Incombinationwith

[12], thisgives

n =
1
2
°0 (̧ ¡¸¤)+

1
2
°1 (a¡a¤) (24)

n¤ = ¡1
2
°0 (̧ ¡¸¤)¡1

2
°1 (a¡a¤) (25)

Inthis case, homeandforeignemploymentdonotrespondtoaggregate

shocks, sincemonetarypoliciesareentirelydedicatedtomaintainingthe
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…xednominalexchangerate.

C : Cooperation

In acooperativeregime, eachmonetaryauthority internalizes

the impactofits policies onthewelfareoftheothercountry. Inother

words, policiesarechosensuchthat

@l
@n

+
@l¤

@n
= 0 ;

@l
@n¤

+
@l¤

@n¤
= 0

Followingsimilarsolutiontechniquestothepreviouscases, weobtain

n + n¤ = Â 0 (a + a¤) (26)

n ¡n¤ = Â 1 (̧ ¡¸¤)+ Â 2(a¡a¤) (27 )

whereÂ 0 ; Â 1 andÂ 2 areinTable1. Itfollowsthat

n =
1
2
Â 0 (a + a¤)+

1
2
Â 1 (̧ ¡¸¤)+

1
2
Â 2(a¡a¤) (28)

n¤ =
1
2
Â 0 (a + a¤)¡1

2
Â 1 (̧ ¡¸¤)¡1

2
Â 2(a¡a¤) (29 )

T hepresentationofalternativeexchangeratearrangements isnowcom-

plete. Inthenextsection, weturntothecurrencyunioncase.

SectionIV : CurrencyU nion

B yitsde…nition, thereisbutasinglemonetarypolicyforacur-

rencyunion.6 W eassumethemonetaryauthorityofthecurrencyunion

caresequallyaboutthehomeandforeigncountries: this isanaturalas-

6SeeL ane(19 96) formoredetailsaboutthederivationofthiscase.
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sumptionandcouldbegenerated, forexample, byacentralbankboard

withrepresentativesfromeachmembercountrythatbargainedovermon-

etarypolicydecisions.7 A ccordingly, itchooses m cu tominimizetheloss

function8

lcu = (l+ l¤) =
1
2

³
n2 + n¤2 + ¾ [q2 + q¤2]

´
(30)

H omeandforeignemploymentarelinkedtogetherbytherealexchange

rateequation[10]andthemonetaryequilibriumcondition

m cu = n + n¤+ ­ (31)

where ­ = · + ·¤ is theaggregatevelocity shock. T hemonetaryau-

thorityrecognizes thatitcanonlya¤ectaggregateemploymentandnot

thedistributionofemploymentbetweenthehomeandforeigncountries.

A ccordingly, itrecognizes that(n ¡n¤) is implicitlygiven by [21].9 In

turn, [21]and[31]implythatn andn¤aredeterminedby

n = m cu¡­ =2 + ¡=2 (32)

n¤ = m cu¡­ =2 ¡¡=2 (33)

7 Inthis respect, theobjectivefunctionofthecurrencyunion’s monetaryauthority
resembles thatin thecooperativearrangement. H owever, in thecooperativearrange-
ment, twoinstrumentsareavailabletothepolicymakers: themoneysuppliesofthetwo
membercountries. Incontrast, thecurrencyunion’smonetaryauthorityhas available
toitjustonepolicyinstrument: asingleunion-widemoneysupply.

8 Itisstraightforwardtoshowthatthesameresultsareobtainedwhenthemonetary
unioncaresonlyaboutaverageemploymentandaveragein‡ationinthecurrencyunion.
Inthiscasethelossfunctionwouldbelcu= 1=2 ((nt+ nt¤)2 + ¾(q+ q¤)2 ).

9 T his equation is derived from therealexchangerateequation [3.6]and thefact
thattherealexchangerateinacurrencyunion(orunderapeg) is just z = p¤¡p =
®(n ¡n¤)¡(a¡a¤).
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where

¡ ´°0 (̧ ¡¸¤)+ °1 (a¡a¤)

Equations[32]-[33]areobtainedfromthetworelationshipsthatlinkhome

and foreign employment: therealexchangerateequation [10]andthe

monetaryequilibrium condition [31]. R eplacing[31], [32]and [33]into

[30], weobtain

lcu = 1=2 f(m cu¡­ =2 + ¡=2 )2 + (m cu¡­ =2 ¡¡=2 )2+
¾(® m cu¡® ­ + ®¡=2 ¡a + ¯ z )2 + ¾(® m cu¡® ­ ¡®¡=2 ¡a¤¡¯ z )2g

(34)

Itis straightforwardtoworkoutthatthesolutiontothisminimization

problem is

m cu = ­ + ª (a + a¤) (35)

whereª is inTable1. Inwords, optimalmonetarypolicyinacurrency

unionfullyaccommodates velocityshocks (­ 6= 0 ) andalsorespondsto

aggregateproductivityshocks (a + a¤6= 0 ). From [31], thedeviation in

aggregateemploymentisgivenbythesizeofthemonetaryexpansion(net

ofvelocityshocks)

n + n¤= ª (a + a¤) (36)

Inessence, themonetaryauthorityactsasifitcaresonlyaboutaggregate

‡uctuations, even thoughthemembers ofthecurrencyunionalsocare

aboutlocalshocks. A resultofthis typeis implicitinthereducedform

analysis ofA lesinaand G rilli (19 9 1). A gain, monetarypolicyresponds

onlytoaggregateproductivityshockssinceaggregatedemandshocksare

fullyabsorbedbyadjustmentintherealinterestrate.
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From [21], wecanwriterelativeemploymentas

n ¡n¤= °0 (̧ ¡¸¤)+ °1 (a¡a¤) (37 )

Evenifmonetarypolicy(andhenceaggregateemployment) doesnotre-

spondtopurelyasymmetricshocks, thecompositionofemploymentwill

change, withareallocationbetweenhomeandforeign countries. From

[36]and[37 ], homeandforeignemploymentare

n =
ª
2
(a + a¤)+

1
2
°0 (̧ ¡¸¤)+

1
2
°1 (a¡a¤) (38)

n¤ =
ª
2
(a + a¤)¡1

2
°0 (̧ ¡¸¤)¡1

2
°1 (a¡a¤) (39 )

N oticethatthis solution is quitesimilartothesolutiontothesymmet-

ric…xedexchangeratecase. H owever, acrucialdi¤erenceis thathome

andforeignemploymentnowrespondtoaggregateproductivityshocks:

thecommonmonetaryauthority is abletoreacttosuchaggregatedis-

turbances whereas thesymmetric…xedexchangeratesystem precludes

adjustmenttocommonshocks. N oticealsothattheresponsetoapurely

symmetricproductivity shock(a = a¤) is exactlythesameas undera

cooperativeregimeoranasymmetric…x(ª = Â 0 = v0 inTable1).

SectionV : R elativePerformance

Comparingacross regimes, the followinggeneralresults hold.

First, acurrencyuniondominatesasymmetric…xintermsofits stabi-

lizationproperties: althoughbothdeliverthesameoutcomeintheevent

ofasymmetricshocks, acurrencyunionalsoprovides stabilizationinre-
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sponse tocommon productivity shocks. Second, the ‡exibleexchange

ratecasetypicallygeneratesalowerexpectedlossthanunderacurrency

union. T hiscon…rmstheintuitionthat‡exibilityintheexchangerateis

helpfulinadjustingtoshocks. T hird, thefollowercountryprefersacur-

rencyuniontoanasymmetric…xbuttherankingisreversedfortheleader

country. Finally, acurrencyunionachievesthesameoutcomeasacoop-

erativeregimeinthecaseofcommonproductivityshocksbutotherwise

performsworseintermsofstabilizationperformance.

H owever, these qualitative results donotindicate the size of

theperformancegaps betweenregimes, norhowtheyvarywithchanges

inkeyparameters. T heseconsiderationsareespeciallyimportantinthe

contextofthedecisiontoform acurrencyunion, as policymakersmust

weighrelativestabilizationperformanceagainstothereconomicandpolit-

icaldimensionsoftheregimechoiceandhencerequiresomequantitative

guidance.

A : B enchmarkSimulations

U singnumericalanalysis, wecomparestabilizationperformance

across regimes inresponsetovarious shocks, wheretheshocks arenor-

malized tobeofunitmagnitude. W e considerboth productivity and

demand shocks. In each case, wepresent(i) asymmetricshocks (a =

¡a¤ = 1; or ¸ = ¡̧ ¤ = 1); (ii) idiosyncratic (“national”) shocks

(a = 1 and a¤= 0 ; or ¸ = 1 and ¸¤= 0 );and (iii) common shocks

(a = a¤= 1; or ¸ = ¸¤= 1). W einitiallyreportresultsforabenchmark

setofparameters. W ealsoexaminethesensitivityofrelativestabilization
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Table2: R ealizedL osses

(a;a¤) (̧ ;¸¤)
(1,-1) (1,0) (1,1) (1,-1) (1,0) (1,1)
(1) (2) (3) (4) (5) (6)

L CU 0.46 1.22 2.36 0.9 3 0.23 0.00
L FL EX 0.34 0.9 3 1.83 0.34 0.085 0.00
L L EA D 0.44 1.21 2.36 0.068 0.02 0.00
L FO L L 0.52 1.23 2.36 3.51 0.88 0.00
L SY M M 0.46 1.43 3.00 0.9 3 0.23 0.00
L CO O P 0.33 1.09 2.36 0.33 0.083 0.00

performancetochangesinkeyparameters inthemodel. Inparticular, it

is importanttoconsiderthee¤ects ofgreatereconomic integration on

relativeperformanceunderdi¤erentexchangeratearrangements.

T hebenchmarkparametervaluesforthesimulationsareasfol-

lows. R elativetoTaylor(19 9 3), which is aworld economymodel, we

increase¯ , theshareofimports inconsumption, from 0.2 to0.3and ±,

thesensitivityofdemandtotherealexchangerate, from 0.1 to0.5 inor-

dertoincreasethedegreeoftradeintegrationbetweenthetwoeconomies,

tobetterre‡ectlinkageswithin, say, theEuropeanU nion. W efollowH en-

dersonandM cKibbin(19 9 3)inchoosingavalueof0.3for® , whichimplies

a1 percentincreaseinoutputrequiresa1.42 percentincreaseinemploy-

ment, andbysettingv = 0:5: aonepointincreaseintherealinterest

ratedecreases demandby0.5 percentagepoints. Finally, themonetary

authority’srelativeweightonitspriceleveltargetis setat¾ = 3, which

isthevalueestimated, usingU S data, intherecentstudybyBroadbent

andBarro(19 9 7 ).
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Column (1) ofTable2 shows therealizedloss functions under

acurrencyunionandalternativeexchangerateregimes inthecaseofa

pureasymmetricproductivityshock: a = ¡a¤= 1. W eseethattheloss

underacurrencyunionisthesameasthatunderasymmetricpeg;itis

moreseverethanunder‡exibleexchangerates, theleadership position

inanasymmetric…xorinacooperativesystem butthecurrencyunion

doesoutperformthefollowerpositioninanasymmetric…x. H owever, the

rangeofoutcomes across alltheregimes is nottoovariable, indicating

thatthenominalexchangeregimeisnottooimportantforadjustmentto

asymmetricproductivityshocks.

A nationalproductivityshockisconsideredincolumn(2): a =

1; a = 0 . T his casehas elementsofbothanaggregateshock(a + a¤=

a = 1)andanasymmetricshock(a¡a¤= 1¡0 = 1). H ere, thecurrency

uniondoesbetterthanasymmetric…x, forthereasonthatthecurrency

unionrespondstoaggregateproductivitydisturbancesbutthesymmetric

…xregimedoesnot. Sincetheaggregateshockisthesameasthenational

shock, performanceunderacurrencyunion is verysimilartotheleader

positioninanasymmetric…x. T heloss isonlyslightlylargerifthehome

countryisthefollowerinanasymmetric…x. H owever, ‡oatingexchange

ratesandcooperationeachgeneratesmallerlossesthanthecurrencyunion

inthiscase.

W epresentresultsforacommonproductivityshock(a = a¤= 1)

incolumn(3). A swaspreviouslymentioned, thecurrencyunionexactly

matches theperformanceofthecooperativeregimeandanasymmetric

…xinthiscase. N otethatbothleaderandfollowerinanasymmetric…x
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enjoythesameoutcome, sincethereisnocon‡ictofinterestinthecase

ofacommonshock. A gain, thecurrencyunionis inferiorto‡oatingbut

outshinesasymmetric…x. Comparingacross columns (1)-(3), itis clear

thataggregateproductivitydisturbancesgeneratebiggerlossesunderall

regimes than purelyasymmetricshocks. T hereason is thathomeand

foreign productivityshocks bothdestabilizethepricelevelin thesame

direction, augmentingtheneedformonetarypolicyintervention.

W eturntodemandshocks incolumns (4)-(6). R elativeperfor-

manceacrossregimesisverysimilarincolumns(4)and(5), forthereason

thatonlytheasymmetriccomponentofthenationaldemandshock(col-

umn(5))matters, sincetheaggregateelementisabsorbedbyadjustment

inrealinterestrates. Ineithercase, thecurrencyunionsigni…cantlyout-

performsthefollowerpositioninanasymmetric…xandis identicaltoa

symmetric…x. Floatingandcooperationgeneratesimilarlosses, which

areless thanonethirdtheloss underacurrencyunion, andtheleader

positioninanasymmetric…xgeneratesthesmallestlossbyfar. A purely

asymmetricdemand shockis morecostlyunderallregimes than ana-

tionalshock, sinceapositivehomeshockandanegativeforeign shock

eachmovesthepricelevelinthesamedirection, whichisadestabilizing

pattern. Finally, from column(6), acommondemandshockis fullyab-

sorbedinrealinterestratesandsodoesnotgeneratealoss, regardlessof

themonetaryarrangementsinplace.
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B : SensitivitytoParameterValues

Inordertomakecomparisonsofthestabilizationperformances

ofacurrencyunionandalternativeexchangerateregimes, weconstruct

theratios

C UJ=
LC U

LJ
J = FLEX ; LEAD; FO LL; SY M M ; C O O P

T heseratios express thevalueoftheloss functionofthemonetaryau-

thorityunderacurrencyunion inproportiontothatexperiencedunder

alternativearrangements. W eexaminethee¤ectsofvaryingthe“integra-

tion” parameters¯ , ± and¾ forthefourscenariosofasymmetric, national

andcommonproductivityshocks, plusasymmetricdemandshocks. Itis

importanttobeclearthatweanalyzetheimpactofvariationinthesepa-

rameters, conditionalontheoccurrenceofthesevarioustypesofshocks.

Inotherwords, wetreatthesizeandasymmetryofshocksasexogenous.

In contrast, FrankelandR ose(19 96) treattheinternationalcorrelation

ofshocksasendogenousandspeculatethatgreaterintegrationmaymake

shocksmoresymmetricacrossmembersofacurrencyunion. W hilerec-

ognizingtheimportanceofthisissue, ourfocushere, fortractability, ison

stabilizationperformanceconditionalontheoccurrenceofvarioustypes

ofshocks.

InFigure1, weconsiderthee¤ects onrelativeperformanceof

varying¯ , theimportshareinconsumption, overtherange[0:0 1¡0:4 95].
A n increasein ¯ indicates adiminishedhomebias inconsumptionpat-

terns, whichisonepossibledimensionofgreatereconomicintegration. In
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themodel, anincreasein¯ raisesthesensitivityofthepriceleveltothe

valueoftherealexchangerateandhenceampli…esthespilloverbetween

homeandforeignmonetarypolicies.

From [22]-[23]and[38]-[39 ], an increasein ¯ has noimpacton

therelativeperformanceofacurrencyunion versus an asymmetric…x

in the cases ofasymmetric, nationalorcommon productivity shocks.

C USY M M falls in ¯ intheeventofanationalproductivityshockbut

is otherwiseindependentof¯. H owever, C UFLEX is risingin ¯ forall

types ofproductivityshocks butis fallingin ¯ inthecaseofanasym-

metricdemandshock. C UC O O Pbehaves similarlytoC UFLEX , with

theexceptionsofnationalandcommonproductivityshocks. Inthefor-

mercase, C UC O O Pisnon-monotonicin¯ butconvergestounityasthe

consumptionhomebias is eliminated; in thelattercase, weknowthat

thecurrencyunionandcooperativeregimesdeliverthesameoutcomein

responsetoacommonproductivityshock.10

T heimpactofachangein±, theelasticityofoutputdemandwith

respecttotherealexchangerate, ontherelativeperformanceofdi¤erent

regimesispresentedinFigure2, whichvaries± overtherange[0:2 ¡1:0 ].
A highvalueof± canbeinterpretedasimplyingthatthetwocountriesare

producinggoodsthatareclosesubstitutes;alowvalueof±, thatthegoods

arepoorsubstitutes. T hee¤ectofgreaterintegrationon± isambiguous. If

integrationcausescountriestoconvergeintermsofproductionstructure,

± willincrease;ifintegrationfosters greaterspecializationataregional

10Inaddition, weknowthatanasymmetric…xalsogeneratesthesameoutcomeinthis
case. A symmetric…xgenerateslowerwelfarebutthedi¤erenceisindependentof¯ . For
clarity, weonlygraphratiosthatactuallyaresensitivetotheparameterinquestion.
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level, ontheotherhand, ± mayfall(seeKrugman19 9 0).

U ndereitheran asymmetricoranationalproductivity shock,

C UFLEX andC UC O O Paredecliningin ±. Inbothcases, C ULEAD

…rstfallsthenrisesas± increases. C UFO LL displaysanoppositepattern

underanasymmetricshockbutis strictlyfallingin ± inthelattercase,

whileC USY M M isrisingin± inthecaseofanationalproductivityshock.

A gain, ± onlya¤ects C UFLEX in thecaseofacommonproductivity

shockandtheimpactofrising± is negativeinthis case. Finally, inthe

caseofanasymmetricdemandshock, itisnoteworthythat, inadditionto

C USY M M , C ULEAD andC UFO LL arealsoinvarianttochangesin±:

therelativecomparisonbetweenacurrencyunionandanasymmetric…x

inrespondingtoasymmetricdemandshocksisuna¤ectedbyvariationin

±. H owever, bothC UFLEX andC UC O O Parerisingin± inthiscase.

Itis noteworthythatarise in ± or¯ has opposite e¤ects on

C UFLEX and C UC O O P, dependingonwhetherasymmetricproduc-

tivity ordemand shocks are beingconsidered. T he reason is that, in

ordertoachievestabilization, bothcountrieswishtoexpandemployment

intheformercasebutadjustemploymentinoppositedirections inthe

lattercase.

T hesensitivityoftherelativeperformanceofacurrencyunion

tovariation in ¾ , therelativeweightplacedbythemonetaryauthority

onpricelevelvolatilityinitslossfunction, isexaminedinFigure3. T his

parameteris ofcentralimportanceinmodels ofin‡ationdetermination.

Forinstance, R ogo¤ (19 85b) recommends appointingacentralbanker

withavalueof¾ higherthanthesocialvalueof¾ in ordertoachieve
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aloweraverage in‡ation outcome. In ourmodel, in contrast, there is

no in‡ation bias. Since ¾ both conditions policy responses toshocks

and determines the costliness ofprice levelvolatility in themonetary

authority’s loss function, itis unsurprisingthat¾ has anon-monotonic

impactonrelativewelfareinanumberofscenarios inFigure3. T hese

include each comparison underan asymmetric productivity shockand

C ULEAD andC UFO LL underanationalproductivityshockaswell. In

thelattercase, C UFLEX andC ULEAD arebothrisingin¾. Inthecase

ofacommonproductivityshock, C UFLEX isrisingandC USY M M is

fallingin ¾. C UFLEX , C UC O O Pand C ULEAD areeachdeclining,

butC UFO LL isrising, in¾ inthecaseofanasymmetricdemandshock.

Insummary, theresultsinthissectionindicatethatstabilization

performanceinacurrencyunion, relativetootherexchangeratearrange-

ments, canbesystemicallyrelatedtokey“integration” parameters. In

the core case ofasymmetricdemand shocks, onedimension ofgreater

economicintegration— moresimilarconsumptionpatterns — tends to

reduce the relative unattractiveness ofa currency union. IfKrugman

(19 9 0) is correctin predictingthatintegrationwillalsoleadtogreater

specializationinproduction, suchthat± falls, therelativeperformanceof

acurrencyunion incopingwithasymmetricdemandshocks is alsoim-

provedviathis channel. H oweverifgreaterintegration ratherleads to

greatersubstitutabilitybetweenhomeandforeigngoods, greaterintegra-

tionwillmakecurrencyunionlessattractive, intermsofitsstabilization

properties inthefaceofasymmetricdemandshocks. Finally, inthiscon-

text, alargervaluefor¾ makescurrencyunionrelativelylessunattractive
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totheleaderinanasymmetric…xandrelativelymoreunattractivetothe

follower. T his is consistentwiththepoliticaleconomyoftheEuropean

negotiations, withG ermanydemandingthatpricestabilitybeparamount

amongtheECB ’spolicyobjectives. Itis importanttoreiteratethatthis

resultisgeneratedonlybystabilizationconsiderations, sinceanin‡ation

bias isnotpresentinthemodel.

SectionV I: Conclusions

In this paper, wehaveanalyzedmonetary stabilization policy

inacurrencyunion. W ehaveshownthattheoptimalmonetarypolicy

responsetoasymmetricdemandshocksinacurrencyunionistodonoth-

ing. A s aconsequence, anasymmetricdemandshockfeedsdirectlyinto

the realexchangerateand regionalprice levels and causes arealloca-

tionbetweendomesticandforeignoutputandemployment. H owever, we

alsoshowthatitisoptimaltorespondtopositiveaggregateproductivity

shocksbyexpandingmonetarypolicy.

Inaddition, wecomparedoutcomes underacurrencyunionto

thoseunderalternativeexchangeratesystems, inordertoobtainasense

oftherelativeperformanceofacurrencyunion. W eshowedthattherela-

tivestabilizationperformanceunderacurrencyunion, versusalternative

exchangeratearrangements, is sensitivetothevaluesofsomekey“inte-

gration” parametersbutthattheimpactofvariationintheseparameters

maybequitedi¤erente¤ectsdependingonwhetherdemandorproductiv-

ityshocksarebeingconsidered. Inthecaseofasymmetricdemandshocks,

greatereconomicintegration intermsofmoresimilarconsumptionpat-
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ternstendstoreducetherelativeunattractivenessofacurrencyunionin

termsofits stabilizationproperties;asimilarstoryapplies ifintegration

leadstogreaterspecializationinproduction. Finally, anotherimportant

resultin terms ofstabilization performance in the face ofasymmetric

demandshocks is thattherelativeunattractiveness ofacurrencyunion

declines, thelargeris therelativeweightplacedonpricestabilityversus

employmentstabilityinthemonetaryauthority’sobjectivefunction.
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Figure 1: Common Productivity Shock
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Figure 1: Asymmetric Demand Shock
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Figure 1: National Productivity Shock
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Fig. 1: Sensitivityto¯.

Figure 2: Common Productivity Shock

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

0.2
5

0.3
1

0.3
7

0.4
3

0.4
9

0.5
5

0.6
1

0.6
7

0.7
3

0.7
9

0.8
5

0.9
1

0.9
7

DELTA

CUFLEX

Figure 2: Asymmetric Productivity Shock
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0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

5

0.2
5

0.3
1

0.3
7

0.4
3

0.4
9

0.5
5

0.6
1

0.6
7

0.7
3

0.7
9

0.8
5

0.9
1

0.9
7

DELTA

CUFLEX

CUCOOP

Fig. 2: Sensitivityto±.

30



Figure 3: Asymmetric Productivity Shock

0

0.5

1

1.5

2

2.5

3

0.
1

0.
5

0.
9

1.
3

1.
7

2.
1

2.
5

2.
9

3.
3

3.
7

4.
1

4.
5

4.
9

SIGMA

CUFLEX

CULEAD
CUFOLL

CUCOOP

Figure 3: National Productivity Shock
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