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A bstract

W hiletheEuropeanM onetaryU nion(EM U )isnowareality,de-
bateamongeconomists nonetheless continues aboutthedesignand
desirability ofmonetary unions. Since an the essentialelementof
amonetary union is the delegation ofmonetary powertoa single
centralized entity,oneofthekey issues in this debate is whethera
monetaryunionwilllimitthee®ectivenessofstabilizationpolicy.If
so,monetaryunionwillnotnecessarilybewelfareimproving.

In this paper,westudyatwo-countryworld economyand con-
sidervariousdesignsofmonetaryunion.W earguethatthesuccessof
monetaryuniondependson:(i)thecommitmentabilityofthesingle
centralbank,(ii)thepolicy ° exibilityofthenational s̄calauthor-
ities andthecentralmonetaryauthorityand(iii)thecross country
correlationofshocks.If,forexample,thecentralbankmovesbefore
the s̄calauthorities,thenamonetaryunionwillincreasewelfareas
longas s̄calpolicy is su±cientlyresponsivetoshocks.H owever,if
the s̄calauthorities havearestrictedsetoftoolsand/orthemone-
taryauthoritylackstheabilitytocommittoitspolicy,thenmonetary
unionmaynotbedesirable.
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1 O verview
W hile the E uropeanM onetary U nion(E M U ) isnow a reality, the d eb ate
nonethelesscontinuesab out the d esirab ility and d esignofmonetaryunions.
M anycountries,such asArgentina,are consid eringthe d ollarizationoftheir
economy asa possible policy.Further,some economistsare ad voc atingthe
c reationofa North AmericanM onetaryU nion.1

T he framew ork for these d iscussionsessentially remainsthat outlined
by M und ell[1961]. T he gainsto monetary unionare associated w ith the
red uc tionoftransactionscostsw hile the costsare associated w ith red uc ed
e®ec tivenessofstab ilizationpolicy once monetary policy isd elegated to a
single centralb ank.T hese issuesare paramount inthe so-called Delorsreport
(E mersonet al., [1992 ]) w hich provid ed the o± c ialargumentsinfavor of
E M U .2 Inhisevaluationofthe E M U ,Feld stein[1997]perfec tly exemplī es
the d ilemma ab out the evaluationofa monetaryunionw henhe w rites:

"M yow njud gement isthat,onb alance,a E uropeanM onetary
U nionw ould b e aneconomic liab ility. T he gainsfrom red uc ed
transac tioncostsw ould b e smalland might,w henlooked at from
the glob alpoint ofview , b e negative.At the same time, E M U
w ould increase cyclic alinstab ility,raisingthe cyclicalunemploy-
ment rate".

W hile certainly relevant, w e think that thisframew ork missesanim-
portant element: the d esignofmonetary union. Clearly there ismore to
monetaryunionthat the ad optionofa single currency.T he succ essofany
monetaryunion,inparticular the E M U ,w illd epend inlarge part onthe ap-
propriate d esignofmonetary policy,includ ingitsinterac tionw ith national
¯scalpolicies.E xisting(and d efunct)monetaryunionshave experienced very
d i®erent mac roec onomic performances,particularly w ith regard to the sta-
b ilizationofoutput and in°ation.U nd erstand ingthese outcomesmayprove
valuable inthe c onsid erationofalternative monetaryarrangements.

Inthe d eb ate over monetary union, a numb er ofinterrelated questions
naturally emerge. First, w henisit inthe interest ofa set ofcountriesor

1 O nN orthA mericanM onetaryU nion,seeB uiter[1 999],G rubel[1 999]andtherefer-
encestherein.

2T hesesamepointsreappearintheanalysisoftheproposedN orthA mericanM onetary
U nionasdiscussedbyB uiter[1 999].
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regionsto share a c ommoncurrency and to d elegate monetary policy to a
single centralb ank?Second ,how should the monetaryauthorityoperate vis-
a-visthe ind epend ent ¯scalauthorities,either nationalor regional? T hird ,
c anthismonetary/̄ sc alsystem ad equatelyrespond to shocks?U nd er w hat
c ond itionsw illstab ilizationpolicy b e e®ec tive ina monetaryunion?

We ad d ressthese questionsusinga variant ofthe multiple country,over-
lappinggenerationsmod elset forth inCooper-K empf[1998].3 T he mod elw e
explore hastw o key ingred ients: (i) the presence ofcountryspec ī c shocks
w hich generate a b asisfor stab ilizationpolicy and (ii) strategic interac tion
b etw eenthe multiple ¯scalauthoritiesand the single monetary authority.
T husour approach isquite d i®erent from M und ell[1961] w hich rested on
price in°exib ility ina static ec onomy w ithout anyexplicit representationof
w elfare and w ithout any rec ognitionofthe vitalimportance ofthe interac -
tionsb etw een¯scaland monetarypolicy..

O ur analysisemphasisesthe institutionalframew orkofmonetaryunion,
particularly w ith regard sto the c ond uct ofstab ilizationpolicy. We c on-
tend that the issuesofstab ilizationpolicy and d esignofa monetary union
are closely interrelated : the stab ility ofmemb er economiesw ithina mon-
etary uniond epend sonthe manner inw hich the stab ilizationinstruments
are alloc ated . T husthe d eb ate, asframed by M und ell,missesthisc rucial
d imension.

To take just the rec ent example ofthe E M U ,d esignersofmonetaryunions
have b eencognizant ofthese issues. For the E M U , the M aastricht treaty
c ontainsseveralclausesspec ifying ind etailthe institutionalset-up ofthe
E M U :the E uropeansystem ofCentralB anks,includ ingthe E uropeanCen-
tralB ank,isstronglyind epend ent ofanygovernment;itsprime ob jec tive is
price stab ility; the E CB cannot b ail-out any ¯scalauthority.Further, the
Amsterd am Treaty containsa "G row th and Stab ility P ac t"w hich,ine®ec t,
strongly constrainsthe ab ility ofmemb er c ountriesto run¯scald e¯cits.A
d etailed system ofpunishmentshasb eenestab lished inthe event a c ountry
incursa d e¯c it w hich is"excessive"inlight ofcurrent economic c ond itions.
Clearly the d esignofa monetaryunionlike E M U mattersa lot and c annot
b e overlooked .

W ith respec t to the keyquestionsnoted ab ove,w e ¯nd that ifthe mone-
3T hepointofourearlierexercisewastoexplorethegainstomonetaryunionarising

fromtwosources:thereductionintransactionscostsandtheinternalizationof"beggarthy
neighbor"typemonetarypoliciesthatcouldariseinasettingwithmultipleindependent
monetaryauthorities.
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tary authorityhasthe ab ility to move prior to the ¯scalauthorities,thenit
isable to selec t a monetarypolicy that w illsupport the ¯rst-b est allocation
ofrisk.E ssentially,the strongc entralb ankusesitsc ommitment to thw art
anystrategic interac tionsb etw eenthe ind epend ent ¯scalauthorities.G iven
the monetarypolicy choice,the ¯scalauthorities,usingstate contingent tax
rates, insure agentsagainst unemployment risk intheir countries. Inthis
case,the monetaryunioncreatesb ene¯tsofred uc ed transac tionscostsw ith-
out jeopard izingstab ilizationpolicy: the supposed trad e-o® d oesnot exist.
For these reasons,monetaryunionisw elfare improving.

We explore tw o alternative institutionsinw hich the monetary unionis
lesssucc essful.Inone,w e c onsid er the possib ility that some policymakers,
either the ¯scalor monetaryauthorities,are unable to ad equatelyrespond to
economic events.Here d elegatingmonetary controlto a single centralb ank
isgenerallycostly:unlessthe c ountryspec ī c aggregate shocksare perfec tly
correlated ,the single centralb ankw illnot have enough tools.For the sec ond ,
w e assume that the c entralmonetary authority d oesnot have the ab ility to
c red iblycommit to itspolicy.A w elfare lossfrom monetaryunionmayarise
from thisweak c entralb ank that respond sto the bud get d ec isionsofthe
ind epend ent ¯scalauthorities.4 Asa consequence, each memb er c ountry
resortsto money creationasa meansof¯nancing its¯scald e¯cit to the
sole b ene¯t ofitsow ncitizenssince the in°ationtaxisb orne byallmemb er
c ountries.Inother w ord s,there existsthe possib ility that a monetaryunion
isso poorly d esigned that a seignorage game arisesb etw eennational¯scal
authorities,lead ingto a lossofstab ilizationand w elfare-red uc ingin°ation.
Inthiscase,a monetaryunioncanred uc e w elfare relative to a w orld ec onomy
w ith multiple currencies.

2 First-B est Allocation
T hissec tionofthe paper presentsour mod elofthe w orld ec onomy and
solvesfor the ¯rst-b est alloc ation.T hisformsa b enchmarkto w hich w e can
compare the alloc ationsob tained by d i®erent monetary/̄ sc alsystems.

4A s in Sargent-W allace [1 981 ],akey issue is thedetermination ofthe coordination
betweenmonetaryand s̄calpolicy:whichischosen r̄st?
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2 .1 B asic E nvironment
We stud y anoverlappinggenerationsmod elw hich build suponthe analysis
ofCooper-K empf[1998] by ad d inguncertainty and the interac tionb etw een
¯scaland monetarypolicy.Allagentslive for tw o period sand resid e inone
oftw o c ountries. B y assumption, lab or isimmob ile.5 Ineach c ountry, a
single,nonstorable good isprod uc ed .Agentsw orkinyouth,prod ucingthe
c ountryspec ī c good and c onsume the good sprod uced inb oth c ountriesin
their old age.

Agentsd i®er w ithincountriesd ue to their employment status: each pe-
riod a rand om frac tionqtofthem have anemployment opportunityw hile the
remaind er areunable to prod uc e.6 T hisd evice allow susto includ e realshocks
to the mod eland motivatesgovernment interventionthrough the provision
ofunemployment insurance.7 We assume that qt isa serially uncorrelated
shockw ithEqt´q²(0 ;1):

W ith regard sto their preferences, agentsconsume the good prod uc ed
at home and the one prod uc ed ab road . AsinCooper-K empf[1998], w e
introd uc e ind ivid ualspec ī c shocksinto preferencesto motivate the gains
from monetaryunion.M ore formally,ind ivid uals'inthe home c ountryhave
preferencesrepresented by the follow ingutilityfunc tion:

Uih = U
³
ciht+ 1;c

if
t+ 1;n í = µt+ 1ln

³
ciht+ 1

´
+ (1¡µt+ 1)ln

³
cift+ 1

´
¡g

³
nit

´
: (1)

Here the supersc ript ic orrespond sto the statusofthe agent,w hether she is
employed (i= E) or unemployed (i= U),ciht+ 1 isthe levelofconsumptionof
the home good w henold ,and cift+ 1 isthe levelofconsumptionofthe foreign
good w henold , and nit isthe supply oflab or by agent i; necessarily equal
to zero ifi= U. T he func tiong (¢) representsthe d isutility ofw ork, and
isassumed to b e increasing,convexand c ontinuously d i®erentiable.Finally,
µt+ 1 isanind ivid ualspec ī c taste shockthat in°uencesthe marginalrate of
substitutionb etw eenhome and foreigngood s,w here µt+ 1 isani.i.d rand om

5T hus,relativetothediscussioninM undell[1 961 ],ourresultsarebiasedagainst n̄ding
gainstomonetaryunion.

6H ereandthroughoutthepaper,wegenerallyreferdirectlytohomecountryvariables
anddenotethosefortheforeigncountrywith*superscripts.U nlessstatedotherwise,we
assumethatqtandq¤t arenondegeneraterandomvariables.

7Clearlythisisjustoneofamultitudeofpossibleshocks.T hisspecī cationwaschosen
partlyfortractabilityandpartlyduetothe s̄calobligationthatarisesfromtheprovision
ofunemploymentinsurance,anaturalandquitevisibleform ofstabilizationpolicy.
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variable w ith meanµ: G iventhe spec ī c ationofthe utility function, it is
naturalto restric t µt+ 1²[0 ;1]:T hisshockisrealized inperiod t+ 1,after the
lab or supply d ecision.

T he prod uc tionfunctionisthe id entityfunc tionand there isno capital.
Asagentsare id entic alat the time oftheir lab or supply d ecision,they w ill
w orkthe same amount,d enoted asnt.Hence per capita output ofthe home
good inperiod tissimply ntqt:

T here isananalogousob jec tive func tionfor foreignagents:

U¤ih = U
³
c¤iht+ 1;c

¤if
t+ 1;n¤í = µ¤t+ 1ln

³
c¤ift+ 1

´
+

³
1¡µ¤t+ 1

´
ln

³
c¤iht+ 1

´
¡g

³
n¤it

´

We assume that µt+ 1 and µ¤t+ 1 have the same d istribution.P er c apita output
ofthe foreigngood isthengivenby n¤tq¤t.

2 .2 P lanner'sP roblem
T he planner'sob jec tive isto maximize a w eighted average ofthe w elfare
ofthe agentsineach generationand ineach country.Asthe countriesare
c ompletely symmetric , the planner givesequalw eight to them.8 Further,
w e assume that the planner treatseach generationequally. Since there is
no physicalc apitaland preferencesare intertemporally separable, w e look
at alloc ationsw ithina period w here the planner d ec id esonthe employment
levelsofgenerationtagentsand the c onsumptionlevelsfor generationt¡1
agents.Ind oingso,the planner isassumed to know the current state ofthe
economy, includ ing the realized tastesfor each agent and the employment
ratesinthe tw o c ountries.P ut d i®erently,the planner choosesstate c ontin-
gent c onsumptionalloc ationsfor old agentsand employment levelsfor young
agentsw here the aggregate state isd enoted bys = (q¡1;q¤¡1;q;q¤) and µ (µ

¤)
representsthe realizationofthe taste shockfor a home (foreign) agent.9

Formally, at the start ofany period , the planner selec tsa contingent
c onsumptionpro¯le for home and foreignold agentsgivenby:

c(s;µ) = (cEh (s;µ);cEf(s;µ);cU h(s;µ);cUf(s;µ))
8T husthemodelabstractsfromanypoliticalconsiderationsthatmightleadtounequal

treatmentofcountriesand/orgenerations.
9H ereq(q¤)denotesacurrentvalueandq¡1

¡
q¤¡1

¢
thepastvalue.Inprinciple,the

plannercouldmakeconsumptiondependentonpastemploymentstatusaswell.Further,
µ represents therealizedtasteshockforanarbitraryhomeagentand µ¤is therealized
valueforanarbitraryforeignagent.
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and

c¤(s;µ¤) = (c¤Eh(s;µ¤);c¤Ef(s;µ¤);c¤Uh(s;µ¤);c¤Uf(s;µ¤))

respec tively.Further,the planner chooses(n(s);n¤(s)),the state contingent
employment levelsofthe current generation.Note that these functionsare
not time d epend ent asw e focusonstationarysolutions.

T he planner solves

max
c(s;µ);c¤(s;µ¤);n(s);n¤(s)

E(s;µ;µ¤)fq¡1UEh + (1¡q¡1)UU h + q¤¡1U
¤Eh + (1¡q¤¡1)U¤Uh

¡qg(n(s))¡q¤g(n¤(s))g
sub jec t to:

Eµ;µ¤[q¡1cEh(s;µ)+ (1¡q¡1)cUh (s;µ)+ q¤¡1c¤Eh(s;µ¤)+ (1¡q¤¡1)c¤Uh (s;µ¤)]= n(q;q¤)q

and

Eµ;µ¤[q¡1cEf(s;µ)+ (1¡q¡1)cUf(s;µ)+ q¤¡1c¤Ef(s;µ¤)+ (1¡q¤¡1)c¤Uf(s;µ¤)]= n¤(q;q¤)q¤

for alls.
T he resultingalloc ationhastw o important aspec ts:optimalrisksharing

ac rossagentsand ane± cient levelofemployment.Formally:

P roposition1 T he ¯rst-best allocationischarac terized by:

µ
cEh(s;µ)

=
µ

cUh(s;µ)
=

1¡µ¤

c¤Eh (s;µ¤)
=

1¡µ¤

c¤U h(s;µ¤)

1¡µ
cEf(s;µ)

=
1¡µ

cUf(s;µ)
=

µ¤

c¤Ef(s;µ¤)
=

µ¤

c¤Uf(s;µ¤)

and
g0(n)nq = 1 = g0(n¤)n¤q¤:

P roof.See append ix.
From thisproposition,the planner allocatesthe givenamount ofthe tw o

c onsumptiongood sacrossthe agentsso that the ratio ofmarginalutilities
ofconsumptionb etw eenany tw o agentsisstate ind epend ent. T hisisthe
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familiar expressionofoptimalrisksharing.For our ec onomythisimpliesthat
anytw o agentsw ith the same realizationoftastesshould c onsume id entic al
c onsumptionbund lesind epend ent ofnationality or employment status.As
w e shallsee inthe d ec entralized economiesstud ied b elow ,thiscond itionw ill
b e met if,at the end oftheir ¯rst period oflife,youngagentshave the same
levelsofincome regard lessofemployment statusand nationality.

For the employment d ec ision,rec allthat youngagentsd o not know their
tastes. T husfor the planner, the employment levelsmay only d epend on
(q;q¤) asind icated inthe proposition.

3 A M ulti-currencyw orld economy
G iventhisplanner'ssolution,w e now turnto a d iscussionofd ec entralized
environments.O ur startingpoint isa multiple currency w orld ec onomy in
w hich b oth ¯scaland monetary polic iesare d etermined bynationalgovern-
ments.A keyissue isthe ¯nancingofobligationsto the unemployed and risk
sharingacrosscountriessince thisisthe essence of"stab ilizationpolicy"in
our environment.

T hissec tionpresentsa b aseline mod elofa tw o-c ountry w orld ec onomy
inw hich the governmentsineach ofthe tw o countriesind epend entlychoose
their ¯scaland monetary polic ies. Inord er to capture potentialgainsto
monetaryunionfrom a red uc tionintrad ingfric tions,there isanincomplete
marketsfeature inour mod el.Ineach period ,good smarketsopenb efore
exchange markets.T hus,old agentsare unable to ad just their currencyport-
foliosinresponse to taste shocks.Asw eshallsee,thislead sto a misallocation
ofresources.10

We ¯rst solve the ind ivid ual'soptimizationproblem. We thencharac -
terize optimalgovernment polic iesand the equilib rium alloc ationsfor this
institution.

3.1 Ind ivid ualO ptimization
T he agent's d ec isionsover employment and consumptiongood sare c on-
strained by her income and by c ash-in-ad vance constraintsasb oth good s
1 0Clearlytheassumedtimingofmarkets is keytoourresults.Inourframework,the

costofgoingtoanexchangemarketforoldagents is thus in̄ nite.A sweshallsee,the
implicationsofthis in̄ nitecostcanbeparameterizedbytheuncertaintyovertastes.
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must b e purchased inthe nationalcurrency.11 We show these constraintsin
d etailfor anagent inthe home c ountry.

Let I itrepresent the income ofa home agent ofgenerationtw ith employ-
ment statusi= E;U.Further,let m ih

t and m if
t represent the hold ingsof

home and foreigncurrencybya home agent ofgenerationtw ith employment
statusi= E;U.T he c onstraintsofa home agent are thengivenby:

m ih
t + etm if

t = I it

pt+ 1ciht+ 1 = m ih
t

and

p¤t+ 1c
if
t+ 1 = m if

t

fori= E;U.Ac cord ingto the ¯rst c onstraint,income earned inyouth isheld
either ashome currency or foreigncurrency, w here etisthe period tpric e
offoreigncurrency intermsofhome currency.T he other c onstraintsrelate
the hold ingsofthe d i®erent currenciesto the c onsumptionof̄ nalgood sand
thusre°ec t the cash-in-ad vance constraints.

G ivenincome levels,the c onsumptionlevelsofthe ind ivid ualagentsare
givenby:

ciht+ 1 =
¹µI it
pt+ 1

and cift+ 1 =
(1¡¹µ)I it
p¤t+ 1

for i= E;U:Note that incontrast to the planner'sproblem,c onsumptionis
not d epend ent onthe realizationofthe taste shock.It isinthissense that
multiple currencieslead to the misalloc ationofresourc esand thusa gain
from monetaryunion,a topic w e explore ind etailb elow .

Finally, inord er to d etermine the lab or supply d ec isionsofagents, w e
need to b e spec ī c ab out their income levelsand thusab out government
polic ies.G overnmentsare assumed to levytaxesonlab or incomes,w here ¿Ft
1 1Cooper-Kempf[1 998]argue thatthe cash-in-advance constraints can be generated

endogenouslybyallowingindividualgovernmentstochooseoverlegalrestrictionsregarding
thetypeofcurrencyusedintheirhomemarkets.H ere,fortractability,weimposethese
constraintsdirectly.N otablecontributionsbyL ucas [1 990 ],Fuerst[1 992]andChristiano
andEichenbaum [1 992]alsouseaparticularsequencingofexchangestolimittransactions
throughtheintroductionofcostlymarketparticipation.
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d enotesthe period ttaxrate.T husthe income ofa representative employed
agent isgivenby:

I Et = ptnt
³
1¡¿Ft

´
: (2 )

U sing this d e¯nitionofincome, the ¯rst ord er c ond itionw ith respec t to
employment bya representative generationtagent is:12

1 = ntg0(nt):

So,for Cob b -Douglasutilityfunc tions,ind ivid uallab or supplyd ec isionsare
ind epend ent ofthe proportionallab or income tax.Denote by ¹n thisinput.

T he income ofa representative unemployed agent isgivenby:

I Ut = bFt (3)

w here bFt isthenominalunemployment b ene¯t paid to anunemployed agent.
T hese transfersare ¯nanced from the tax revenuescollec ted from the em-
ployed agentsand the printingofnew currencyasd esc rib ed further b elow .

3.2 M arket E quilib rium givengovernment policies
Ineach period ,a good smarket and a moneymarket openineach ofthe tw o
c ountries.T he market clearingcond itionsfor the good markets,home and
ab road respec tively,inperiod t+ 1 are:

qt+ 1¹n = qtcEht+ 1 + (1¡qt)cUht+ 1 + q¤tc
¤Eh
t+ 1 + (1¡q¤t)c

¤Uh
t+ 1 (4 a)

q¤t+ 1¹n = q¤tc
¤Ef
t+ 1 + (1¡q¤t)c

¤Uf
t+ 1 + qtcEft+ 1 + (1¡qt)cUft+ 1 (4 b )

T he left sid e ofthese expressionsisthe output byemployed agentsinperiod
t+ 1,usingthe fac t that allemployed agentsprod uce ¹n unitsofoutput.T he
right sid e correspond sto spend ingonhome (foreign)good sbythe four types
ofagents:employed and unemployed ineach ofthe tw o c ountries.

For the money markets, the givenstock of¯at money must equalthe
nominalvalue ofoutput.For the home and foreigncountriesthisimplies:
1 2T hederivationofthisexpressionispartoftheproofofProposition2.
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M t = ptqt¹n (5a)
M ¤

t = p¤tq
¤
t¹n: (5b )

T he exchange market clearingcond itionissimply:

q¤tm
¤Eh
t + (1¡q¤t)m

¤U h
t = et(qtm Ef

t + (1¡qt)m Uf
t ): (6)

Finally,the governmentseach fac e a bud get c onstraint.T he transfersto
the unemployed must b e ¯nanced by either the collec tionoftaxrevenuesor
the printingofmoney,d enoted ¢ F

t:T hus,for the home c ountry,

ptqt¿Ft¹n + ¢
F
t = (1¡qt)bFt (7a)

and for the foreigncountry:

p¤tq
¤
t¿
¤F
t ¹n + ¢ ¤Ft = (1¡q¤t)b

¤F
t : (7b )

T hese transfersto agentsoc cur prior to exchange market trad es.T hus,
the transfer ofd omestic currency to unemployed agentsd oesnot implythat
theyare unable to consume foreigngood s.

T he allocationgivengovernment polic iesisthencharac terized by:

P roposition2 Ina world economywith multiple currencies,givengovern-
ment transfer policiesthe (home) consumptionallocationsare givenby:

cEht+ 1 = µ¢qt+ 1
qt
¢1¡¿Ft
1 + ¾t

¢n; cEft+ 1 =
³
1¡µ

´
¢q

¤
t+ 1

qt
¢1¡¿Ft
1 + ¾t

¢n; (8a)

cU ht+ 1 = µ¢qt+ 1
1¡qt

Ã
1¡1¡¿Ft

1 + ¾t

!
n; cUft+ 1 =

³
1¡µ

´
¢q

¤
t+ 1

qt

Ã
1¡1¡¿Ft

1 + ¾t

!
n:

(4 )

P roof.See append ix.
Inthese expressions,the rate ofgrow th ofthe moneysupply isd enoted

by ¾Ft and iscomputed d irec tlyfrom the transfers.T hat is,¾FtM t= ¢ F
t ´

M t¡M t¡1 and ¾¤Ft M ¤
t = ¢ ¤Ft ´M ¤

t¡M ¤
t¡1.Asusual,there are analogous

expressionsfor foreignagents.
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3.3 E quilib rium G overnment P olicies
T he ¯scaland monetaryauthoritiesw ithineach c ountryare integrated .How -
ever,governmentsac t non-c ooperativelyvis-a-visone another.T heir ob jec -
tive isto maximize the expec ted lifetime utility ofa representative young
agent intheir ow ncountry.T hey choose taxratesand moneyc reationrates
simultaneously each period ,after observingthe frac tionofpeople currently
employed and takingasgiventhe policy choicesofthe other government.13

We ¯nd that the equilib rium solutionofthe non-c ooperative game is
charac terized by:

P roposition3 Ina world economywith °exible exchange ratesand multiple
currencies, the equilibrium policiessatisfy:

»t´
1¡¿Ft
1 + ¾Ft

= qt; »¤t´
1¡¿¤Ft
1 + ¾¤Ft

= q¤t: (9)

P roof.See append ix.
Inthisexpression, »t representsthe period tpolicy choice ofthe home

government.T hispolicy re°ec tsthe rate oflab or taxationand the rate of
moneyc reation.Inequilib rium the governmentsare ind i®erent w ith respec t
to the nature ofthe taxation: the optimalpolicy ischarac terized by comb i-
nationsofthe lab or taxand the in°ationtaxthat transfer a givenamount
to the unemployed .T hisind eterminacy,reminiscent ofthe T inb ergenrule,
simply re°ec tsthe existence oftw o instrumentsat the d isposalofgovern-
mentsw heneach government onlyhasa goal: to insure agentsagainst the
riskofunemployment.14

U singthe optimaltaxpolic ies,equilib rium consumptionallocationsare:

cEht+ 1 = cU ht+ 1 = µqt+ 1n and cEft+ 1 = cUft+ 1 =
³
1¡µ

´
q¤t+ 1n (10 a)

1 3N ote thatthe money supplies in each country are the only state variables in the
system as there is nophysicalcapital.Inaddition,policychoices canbecontingenton
therealizedvaluesoftheemploymentshocksinthetwocountries.T heequilibriathatwe
characterizearedependentonlyonthecountryspecī cemploymentratesandareM arkov
perfectgiven this representation ofthe state space. N otethatthese restrictions seem
naturalgiventhattheinheritedstocksof ātmoneyineachcountryare,intheequilibria
weconsider,irrelevantforrealallocations.O fcourse,theremayexistotherequilibriain
whichinheritedmoneystocksmatter.
1 4T hefactthattherearemoreinstrumentsthantargetsinthemulti-currencyenviron-

mentis importantforunderstandingconditionsunderwhichmonetaryunionwillleadto
alossofstabilization.
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and

c¤Eht+ 1 = c¤Uht+ 1 = (1¡µ)qt+ 1n and c¤Eft+ 1 = c¤Uft+ 1 = µq¤t+ 1n: (10 b )

Note that the optimalnon-cooperative government policiesperfec tly insure
agentsfrom the current riskofunemployment.Further,the °exible exchange
rate system impliesthat c onsumptionsare equalized ac rosscountriesasw ell.
Inthissense, the multiple currency equilib rium w ith optimalgovernment
polic iesprovid esinsurance b oth w ithinand ac rosscountries.

How ever, there are some important d i®erencesb etw eenthisallocation
and that ob tained by the planner.First,the lab or supply ofthe home (for-
eign) agentsisind epend ent ofq (q¤) asthe Cob b -Douglaspreferencesimply
that thisd ecisionisind epend ent ofthe taxrate.Inthe planner'ssolution,
employment variesw ithq (q¤)inord er to stab ilize totaloutput.Interestingly,
thisoptimalemployment policy w ould arise ifthe government had ac cessto
lump-sum taxes.

Sec ond , these agentssu®er from not b eingable to ad equately tie their
d emand for currenciesto the ac tualvalue ofthe preference parameter µ:
T hat is, inthe planner'ssolution, consumptionisoptimally d epend ent on
the realized taste shocks. Inthe w orld ec onomy w ith multiple currencies,
thisd epend ence isnot feasible.

U singthe expressionsfor consumptionallocations, the expec ted utility
(w elfare) generated by thisequilib rium isequalto:

VF ´ E
h
qtU

³
cEht+ 1;c

Ef
t+ 1;n

´
+ (1¡qt)U

³
cUht+ 1;c

Uf
t+ 1

í

= E
³
µt+ 1ln

³
µ
´
+ (1¡µt+ 1)ln

³
1¡µ

´́
(11)

+ µEln(qt+ 1)+
³
1¡µ

´
Eln

³
q¤t+ 1

´
+ ln(¹n)¡qg(¹n):

Inthe remaind er ofthe paper,w e use thismeasure asthe b enchmarkrelative
to w hich the variousd esignsofa monetary unionw illb e c ompared and
assessed .

4 StrongCentralB ank
We now c onsid er a monetaryuniond e¯ned by the presence ofa single cur-
rency and a single monetary authority w hich representsthe interestsof
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agentsinmemb er countries.15 Inthissec tion, w e make a key assumption
regard ingtiming: the centralb ank choosesitspolicy b efore the ¯scalau-
thoritiesineach period .We term thisa strongc entralb anksince the timing
assumptionimpliesthat the monetaryauthorityhascommitment pow er vis-
a-vis¯scalauthorities.T henext sec tionofthe paper exploresthe alternative
c ase inw hich the centralb ankmovesafter the ¯scalauthorities.16

T hissec tion̄ rst show sthe optimizationproblem ofa representative agent
ina givencountry and thenexploresthe c ond itionsfor equilib rium given
government polic ies.T hen,asinthe c ase ofmultiple currencies,w e explore
the equilib ria ofthe game b etw eengovernmentsund er the assumptionofa
strongmonetary union, d e¯ned asa monetary unionw ith a strongcentral
b ank.

Asw illb ecome clear,thisisaninstitutionalstruc ture that c reatesgains
to monetaryunionthrough the presence ofa commoncurrency.T hese gains
arise d irec tlyfrom the red uc tionoftrad ingfric tions.Further,the red uc tion
inthe numb er ofstab ilizationtoolsineach c ountry (d ue to the creationof
a c entralmonetaryauthority) d oesnot limit the extent to w hich agentsare
insured against aggregate shocks.E ssentially, the ¯scalauthoritiesc anre-
spond to c ountry spec ī c unemployment shocksand thuse± c iently insure
the incomesofagentsagainst employment risk. T he risk associated w ith
unemployment variationsisd issipated inthe good smarkets.17 So incon-
trast to the pred ic tionsarisingfrom the w orkofM und ell,there isno trad eo®
b etw eenstab ilizationpolicy lossesand red uc tionsintransac tionscostsas-
soc iated w ith the c reationofa monetary union.T hissec tionofthe paper
c onclud esw ith some d iscussionofthe robustnessofthese ¯nd ings.

4 .1 Ind ivid ualO ptimization
G iventhe presence ofa commoncurrency, ind ivid ual'sw ith employment
opportunitiesoptimally choose their lab or supply. Allagentsuse income
1 5Tomaintain symmetry,weassumethatthis stockofmoney is initiallydistributed

equallyacrossthetwocountries.
1 6Interestingly,thisparallelsthediscussionofSargentandW allace[1 981 ]whoanalyze

closedeconomymonetarymodelswithtwopolarformsofcoordinationbetweenthe s̄cal
andmonetaryauthorities.
1 7T his isclearlyastrongresultthat,asweshallsee,dependsontheunitaryelasticity

ofdemand.Still,theeconomicsoftheproblem implies thatsupplyshocks arepartially
o®setbypricevariationswhichtendtostabilizelaborincomes.
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received inyouth to ¯nance their c onsumptionexpend ituresw henold .In
contrast to the w orld ec onomy w ith multiple currencies,agentsd o not have
to make portfolio d ecisionsprior to the realizationoftheir taste shocks.It
isprec iselythe relaxationofthe c ash-in-ad vance constraint that lead sto the
gainsassoc iated w ith monetaryunion.

Formally,the representative young,employed agent ofgenerationtfrom
the home c ountrysolvesthe follow ingoptimizationprob lem:

max
cEht+ 1;c

Ef
t+ 1;nt

Efµt+ 1ln
³
cEht+ 1

´
+ (1¡µt+ 1)ln

³
cEft+ 1

´
g¡g (nt)

sub jec t to
pt+ 1cEht+ 1 + p¤t+ 1c

Ef
t+ 1 = ptnt(1¡¿St)´I Et:

Here the taxrate onthe income ofthe home agent isgivenby ¿St:Inthe
bud get c onstraint, pt (p¤t) representsthe period tpric e ofhome (foreign)
good sintermsofthe commoncurrency.

T he ¯rst ord er cond itionsfor the representative, employed home agent
are givenby:

g0(nt)nt= 1 (12 a)

and

cEht+ 1 = µt+ 1
I Et
pt+ 1

and cEft+ 1 = (1¡µt+ 1)
I Et
p¤t+ 1

: (12 b )

Clearly(5) impliesa c onstant lab or supplyequalto that ob tained inthe
previouscase,n:T hus,w ith these preferences,the monetaryinstitutionhas
no e®ec t onemployment d ec isions.Since the c onsumptiond ec isionismad e
after the realizationofthe taste shock, c onsumptionlevelsrespond to this
shock.

T he representative unemployed ,youngagent from the home c ountry d e-
c id eshow to alloc ate income,d enoted byI Ut,ac rossthe c onsumptiongood sin
old age after observingthe id iosyncratic taste shock.O ptimalconsumption
levelssatisfy:

cU ht+ 1 = µt+ 1
I Ut
pt+ 1

and cUft+ 1 = (1¡µt+ 1)
I Ut
p¤t+ 1

: (13)
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Since these agentsare unemployed , their nominalincome isequalto the
unemployment b ene¯tsthey rec eive b oth from their national¯scalauthor-
ity,d enoted by bSt:T here are analogoussetsofcond itionsfor employed and
unemployed foreignagents.

T he ¯scalpolic iesare givenby the levelsoflab or taxationand unem-
ployment b ene¯ts, (¿St;bSt) for the home government and (¿¤St ;b¤St ) for the
foreigngovernment.T he c entralmonetaryauthorityc reatesmoneyinperiod
tw hich isd istributed to the ¯scalauthoritiesofthe tw o governments.We
let ¢ S

t and ¢ ¤St d enote the period tmoneytransfersto the home and foreign
governments.

So,the bud get c onstraint ofthe home ¯scalauthority isgivenby:

(1¡qt)bSt = ¿St¹nptqt+ ¢
S
t: (14 )

T he left sid e ofthisexpressionisthe levelofunemployment b ene¯tspaid
by the home government. T he right sid e isthe sum oftheir nominaltax
revenuesand the money c reated that °ow sto the home government.

4 .2 E quilib rium
For thisinstitutionalstruc ture,the monetary authority d eterminesthe rate
ofmoneycreationprior to the d ecisionsofthe tw o ¯scalauthorities.Ingame
theoretic alterms,w e explore a tw o-stage game,w here the c entralb ankplays
¯rst,and thenthe tw o nationalgovernmentsplaysec ond ,non-cooperatively
d eterminingtheir ow npolicy.From (14 ), the money transferssimply sup-
plement the resourc esavailable for the fund ingofunemployment insurance.
T hus,the ¯scalauthorities,giventhese transfers,w illd esignU Isystemsthat
equate the incomesofemployed and unemployed agents,asinthe regime of
multiple currencies.

Takingthese d ec isionrulesbythe ¯scalauthoritiesasgiven,the monetary
authority c anuse money c reationto ¯nance these U Iprogramsand thus
red istribute nominalincomesac rosscountriesto o®set ad verse employment
shocks.How ever,inequilib rium,the response ofpricesto variationsinthe
employment shocksissu± cient for thestab ilizationofnominalincome:ac tive
interventionbythe c entralmonetaryauthorityisnot required .T husw e ¯nd :

P roposition4 T here existsanequilibrium inthe strongmonetary union
where the rate ofmoney c reationiszero, irrespective ofthe valuesofthe
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shocks, the taxationratesare equalto

¿St = 1¡qt
¿¤St = 1¡q¤t:

T he consumptionallocationsare givenby:

cEht+ 1 = cUht+ 1 = µt+ 1qt+ 1n and cEft+ 1 = cUft+ 1 = (1¡µt+ 1)q¤t+ 1n (15a)

c¤Eht+ 1 = c¤U ht+ 1 = (1¡µt+ 1)qt+ 1n and c¤Eft+ 1 = c¤Uft+ 1 = µt+ 1q¤t+ 1n (15b)

and the employment allocationssatisfyn = n¤= n where:

g0(n)n = 1:

P roof.See append ix.
Note that the c onsumptionlevelsfor each type ofagent d epend onthe

expost realizationofthe ind ivid ualspec ī c taste shockµ.T hisd epend ence
ofconsumptiononµ; asinthe planner'salloc ation,issurelyone ofthe gains
associated w ith havinga commoncurrency.

A veryimportant aspec t ofthe resultingallocationisthat agents'nominal
incomelevelsare ind epend ent ofb oth their ind ivid ualemployment statusand
against c ountry spec ī c shocksto employment rates(qt,q¤t) intheir youth.
T he ¯rst form ofinsurance isprovid ed d irec tly by the taxationpolicy of
the ¯scalauthorities,asinthe ab ove proposition.R ecallfrom P roposition
2 that inthe ec onomy w ith ind epend ent ¯scaland monetary polic ies, the
authoritiesw ere ind i®erent b etw een¯nancingU Ib ene¯tsw ith lab or income
taxesor seignorage.E ssentially, the strongmonetaryunionremovesone of
the tw o toolsso that the ¯scalauthoritiesare led to the use oflab or income
taxesto ¯nance the c ountryspec ī c U Isystems.18

T he sec ond form ofinsurance isprovid ed by the stab ilizationofnominal
incomesinresponse to the supplysid e employment shocks.G iventhe uni-
taryelastic ityofd emand ,c reated bythe Cob b -Douglaspreference struc ture,
1 8T husonemightconjecturethatanimportantelementinthisdiscussionofstabilization

withstrongmonetaryunionhastodowiththenumberofinstrumentsrelativetotargets.
In oureconomy, a single governmenthas two instruments tohita target. H ence, as
demonstrated in Proposition 2,there is an indeterminacywithrespecttothenatureof
intervention.So,monetaryunionisnotdestabilizingherebecauseevenintheabsenceof
activemonetaryintervention,the s̄calpowersaresu±cient.W ereturntothis issueof
instrumentsvs.targets inSection5.
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variationsinpric ese®ec tivelyo®set the exogenousvariationsinemployment
ratesleavingthe nominalincome earned byyoungemployed agentsind epen-
d ent ofqt.If,asw e assume,the moneysupply isequally d istributed ac ross
the tw o c ountriesinthe initialperiod ,thenthe youngagentsineach c ountry
w illhave equalsharesofthe moneysupplyinalltime period s.T hisguaran-
teesthat their nominalincomesare stab ilized inthe equilib rium w ith zero
moneygrow th.

T here are other equilib ria und er strongmonetary union. From P ropo-
sition2 , it isapparent that c onsumptionallocationsd epend jointly onthe
rate ofincome taxationand the rate ofmoney creation. T he allocation
inP roposition4 picksone such c omb inationofpolic ies. Inparticular, if
the low er support ofthe c ountry spec ī c employment shocksissu± ciently
large,there w illexist equilib ria w ith positive moneyc reationalongw ith pos-
itive state contingent income taxes.To guarantee that nominalincomesare
equalac rosscountries,the nominaltransfersto each country w illb e id enti-
c al.Importantly,allofthese equilib ria support the same realalloc ationsof
consumptionand employment.

Inthisequilib rium the w elfare ofthe representative agent is:

VS = Efµt+ 1ln(µt+ 1)+ (1¡µt+ 1)ln(1¡µt+ 1)g
+ µEln(qt+ 1)+

³
1¡µ

´
Eln

³
q¤t+ 1

´
+ ln(n)¡qg(n): (16)

Here the expec tationistakenw ith respec t to the ind ivid ualspec ī c taste
shockµt+ 1 and to the employment shocksd uringthe agent'slifetime (qt;qt+ 1;q¤t+ 1).

4 .3 Welfare Comparisons
T hisexpressionofw elfare allow susto c ompare the alloc ationund er a strong
centralb ankw ith that ob tained bya w orld ec onomyw ithmultiple currencies.
We ¯nd that:

P roposition5 T he d i® erence inexpected utilitiesachieved und er a strong
centralbankand a °exible exchange rate w orld economy with multiple cur-
renciesisalwayspositive and equalto:

¤SF ´ VS¡VF = E
(
µt+ 1ln

Ã
µt+ 1
µ

!
+ (1¡µt+ 1)ln

Ã
1¡µt+ 1
1¡µ

! )
(17)

' 1=2 ¤var(µ)[1
µ
+

1
(1¡µ)

]:
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P roof.See append ix.
Clearly the gainto monetaryunioncomesfrom the ab ility ofagents'to

response to the realizationoftheir taste shocks.Analytic ally, thisgainis
re°ec ted inthe var(µ) term in¤SF: increasesinthe variab ility ofthe taste
shocksw illred uce VF and thusincrease ¤SF.

Relative to the planner'ssolution,the alloc ationund er a strongcentral
b anksucc eed sinprod ucingoptimalrisksharing: the nominalincomesand
thusconsumptionallocationsare equalized giventastes.Ine®ec t,the good s
marketsequalize nominalincome acrosscountriesand the ¯scalauthorities
equalize incomesacrossemployment status. T husoptimalrisk sharing is
supported .How ever,asinthe c ase ofmultiple currencies,the lab or supply
d ecisionisnot ¯rst b est. Againthisre°ec tsthe presence ofproportional
income taxesor,equivalently,the ab sence oflump sum taxation.

4 .4 Alternative preferences
U nd er a strongmonetaryunion,inac tivity isoptimalfor the c entralmone-
taryauthority.How ever,thisisa consequence ofthe fac t that Cob b -Douglas
preferenceshave the spec ialpropertyofconstant bud get shares.Inourmulti-
good setting,thisimpliesthat nominalspend ingonthe good prod uc ed ina
givencountry isconstant.T hus,asthe quantity ofoutput varies,the pric e
o®setsthese movementsand nominalincome isconstant.It isprecisely b e-
c ause ofthisunitaryelastic ityofd emand that nominalincomesare stab ilized
ac rosscountriesw ithout the need for transfersfrom the c entralb ank.19

To c onsid er analternative spec ī c ation,suppose that preferencesare in-
stead givenby:

log(µcEht+ 1 + (1¡µ)cEft+ 1)¡g(nt):

W ith thispreference struc ture,lab or supplyisstillgivenbythe cond itionof

ntg0(nt) = 1

but,incontrast to the Cob b -Douglasspec ī c ation,aggregate bud get shares
w illd epend onrealizationsof(qt;q¤t).Inparticular,ifagentshave id entical,
1 9N otethatstabilizationofnominalincomeimplies thatagentswiththesametastes

havethesameconsumptionbundle(aconditionfore±cientallocations)sinceagentsface
thesameprices.
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nonstochastic ,symmetric preferencesw ith µ = :5; then,inequilib rium,pt=
p¤t:2 0 T hisimpliesthat nominalG DP inthe home country relative to the
nominalG DP ofthe foreigncountryisgivenby:

qt=q¤t

since allagentsprod uc e the c onstant levelofoutput n. So, ifshocksare
perfec tlycorrelated ac rosscountries,thenrisksharingremainsoptimaleven
w ith aninactive c entralb ank.

Ifemployment shocksare not perfec tly positively correlated , nominal
G DP inthe home countryw illnot equalnominalG DP intheforeigncountry.
Hence,risksharingac rosscountriesw illb e imperfec t inthe absence ofcentral
b ankintervention.Infac t,the c entralb ankshould create moneyand transfer
it to the ¯scalauthorityofthe government inthe countryw ith the low level
ofnominalG DP.G iventhese fund s, the ¯scalauthoritiesw illequalize the
nominalincomesofemployed and unemployed agents.Ine®ec t,the optimal
centralb ankrule isto stab ilize nominalG DP and not necessarilypric es.

Inequilib rium,thisequalizationofnominalincomesw illlead to e± c ient
alloc ationsofriskb oth w ithinand acrosscountries.So,the ¯rst b est alloc a-
tionofriskcanb e supported but,asthisexample illustrates,thisoutc ome
w illgenerally require anactive c entralb ank.O ne might interpret thisasa
form of̄ scalfed eralism giventhe ab ility ofthe centralb ankto red istribute
realw ealth ac rosscountries.O fcourse,the centralb ankisd oingso through
money creationrather thand irec t taxation.

5 WeakM onetaryU nion
T he resultsob tained thusfar ind ic ate that c oncernsover the lossofstab iliza-
tionpolicy through the c reationofa monetaryunionmaynot b e justī ed .
How ever, it isimportant to realize that these resultsre°ec t tw o strongas-
sumptionsab out the c ond uc t ofmonetarypolicy:

²the centralb ankw asable to choose monetarypolicyb efore thenational
authoritiesselec ted ¯sc alvariables,

20Clearlyinthis exampletherearenogainstomonetaryunionsincevar(µ)= 0 :T he
pointwemakeabouttheneedforcentralbank interventionwould easilyextendtoan
examplewithtasteshocksaslongastheequilibrium requiredpt=p¤t.
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²b oth the centralb ankand the ¯scalauthoritieshad a rich set ofstate
c ontingent policy instrumentsat their d isposal.

T hissec tionofthe paper focusesonstab ilizationpolicy und er alterna-
tive institutionalstruc turesw hich relaxthese strongassumptions.For these
c ases,w e ¯nd that ind eed monetaryunionmay entaila lossinstab ilization
creatinga trad eo® b etw eenthe liquid ity gainsofjoininga monetary union
and the w elfare lossesfrom relativelyine®ec tive stab ilizationpolicy.

Inthe ¯rst case, w e retainthe assumptionthat the c entralb ank has
commitment pow er vis-a-visthe ¯scalauthoritiesbut impose restric tionson
thenature ofthe ¯scalinterventions.We term thiscase a "̄ scallyconstrained
monetary union". Inparticular, w e assume that the ¯scalauthoritiesare
unable to set state c ontingent taxratesthus, ine®ec t, red uc ingthe set of
instrumentsavailable to the policymakers.

Inour sec ond c ase, w e w eakenthe centralb ank along tw o d imensions.
First,w e restric t the nature ofthe c ontingenciesassoc iated w ith monetary
transfersso that the d istributionofseignorage isthe same acrosscountries
and ind epend ent ofemployment shocks.Second , w e relax the assumption
that the c entralb ankhascommitment pow er relative to the ¯scalauthorities.
We term thisa "w eak centralb ank" case. We motivate and analyze this
alternative extensive form struc ture w here the ¯scalauthoritiesmove prior
to the monetaryauthority.2 1

5.1 A FiscallyConstrained M onetaryU nion
U p to now ,our analysisind ic atesthat the w elfare lossfrom monetaryunion
associated w ith a red uc tioninthe numb er ofpolicyinstrumentsmaynot oc -
cur,giventhat the ¯scalauthoritiesretainstab ilizationtools(income taxes)
and that the monetaryauthorityhasthe ab ility to c reate moneyinord er to
stab ilize nominalG DP.B ut w hat ifsome ofthese instrumentsare missing?2 2

21Chari-Kehoe[1 997]makeasimilarpointinatwo-period,non-stochastic,reducedform
modelwithgovernmentdebtandmoney.T heirin̄ nitehorizonmodelprovides amore
formalargumentbutisessentiallyatwo-periodstructure.
22O r,equivalentlywhatiftherearemore"shocks"thaninstruments? Infact,consid-

erationofthis questionleads onetowonderaboutthedeterminationofthenumberof
policyinstruments.Intheabsenceofatheoryofpolicyinstruments,wetakethesetof
tools availabletopolicymakers as exogeneous butrecognizethatthis is aratherstrong
assumption.Forexample,acountrythathad previouslyrelied upon seignoragemight
developanincometaxsystemuponjoiningamonetaryunion.
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Suppose, for example, that the ¯scalauthoritiesare unable to set tax
ratescontingent onthe realized value ofthe employment shock:i.e.,assume
¿ = ¿¤= ¹¿.Inthe multiple currencyinstitution,thisisnot a problem since
the c ond itionfor e± c ient risk sharing canb e satis̄ ed by the appropriate
choic e ofa money c reationrate by the c ountryspec ī c monetaryauthority.

How ever, w ith the creationofa monetary union, the ¯scalauthorities
w illlose thisstab ilizationtool.Doesa w elfare lossresult? Isthis¯scally
constrained monetaryunionstilld esirable relative to a w orld ec onomy
w ith multiple currencies?We ¯nd that the answ ersd epend c ritic allyonthe
polic iesavailable to the monetary authority and ,assuggested by M und ell,
onthe correlationofshocksac rosscountries.

R ecallthat w e have assumed the centralmonetary authority canmake
c ountryspec ī c transfers.Inthiscase,it isfeasible for the c ommoncentral
b ank to make monetary transfersto the ind ivid ualgovernmentsnecessary
to ¯nance their unemployment insurance schemes.Infac t,giventhe ¯xed
taxratesthe monetaryauthority c anprint and transfer money to the ¯scal
authoritiesto guarantee that the incomesofemployed and unemployed agents
are equated ,withina c ountry.How ever,inthe resultingalloc ation,income
levelsand thusconsumptionsofagentsac ross c ountriesw illnot b e equated
unlessthe employment shocksare perfec tlypositively correlated .

T hus, incontrast to the alloc ationscharac terized inP roposition5,risk
sharingisimperfec t unlesscorr(qt;q¤t) = 1.Infact, ifshocksare perfec tly
correlated ,the allocationinthe ¯scally constrained monetaryunionw illb e
id entic alto that achieved und er strongmonetaryunion.Inthe language of
instrumentsand targets, the perfec t c orrelationofthe shocksimpliesthat
one lessinstrument isneed ed so that the monetary authority c angenerate
fullinsurance w ith itstw o instruments.

Ifcorr(qt;q¤t) 6= 1, thenthere isclearly a lossinstab ilizationfrom the
c reationofa monetary union. Inthiscase, a trad eo® emerges: there are
liquid itygainsfrom a monetaryunionthat are increasinginthe variab ility
ofthe taste shocksand stab ilizationlossesthat d epend oncorr(qt;q¤t).W ith
the restric tionsoutlined ab ove imposed onthe ¯scalauthorities(¿ = ¿¤= ¹¿),
w e ¯nd :

P roposition6 Ina ¯scallyconstrained monetaryunion,(i) ifcorr(qt;q¤t) =
1, the allocationisid enticalto that obtained und er strongmonetaryunion,
(ii) ifshocksare su± cientlycorrelated acrosscountriesand tastesare su± -
ciently variable, thenthe monetaryunionallocationwilld ominate the out-
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come withmultiple currenciesand (iii) ifemployment shocksarenot perfec tly
positivelycorrelated and taste shocksare not su± cientlyvariable, thenmon-
etaryunionwillnot be w elfare improving.

P roof.See the Append ix.
O fcourse, assuggested by M und ell, these c onsid erationslead to pre-

d ic tionsab out w hich typesofeconomiesw illnaturally merge to create a
monetaryunion.From these resultsit isclearly those ec onomiesw ith posi-
tively correlated shocksand w ho trad e w ith one another (so that there are
ind eed gainsfrom trad esand the red uc tionoftransac tionscosts) w hich w ill
pro¯t from monetaryunion.

5.2 Constrained CentralB ank
Instead ofrestric ting the nature ofinterventionsby the ¯scalauthorities,
suppose that the centralb ankhad limited pow ersofintervention.Inpartic -
ular,c onsid er a c entralb ankw hich w asforc ed to equalize monetarytransfers
to the nationalgovernments.W hile our mod elc ontainsno rationale for this
restric tion,to the extent that centralb anks(such asthe E CB ) are c ontrained
inthismanner,w e c anevaluate monetaryunionund er these cond itions.

Asa startingpoint, c onsid er againP roposition4 .Inthat setting, the
¯rst-b est alloc ationofriskw asattained w ithout interventionbythe c entral
b ank.T husfor our b aseline mod el, there isno impac t ofconstrainingthe
c entralb ank.

Now suppose that w e consid er the implic ationsofa c onstrained c entral
b ank along w ith the constraintsonthe ¯scalauthoritiesimposed ab ove:
¿ = ¿¤ = ¹¿:Inthiscase,a versionofP roposition6hold s.Ifthe c orrelation
ofshocksisequalto 1, thenthe c entralb ank w illnot have any incentive
to d i®erentiate transfersto the c ountries.B y continuity, ifthiscorrelation
isnear 1,thenthe w elfare lossesfrom the ad d itionalcontraintsonthe c en-
tralb ankw illb e minimaland thusmonetary unioncontinuesto d ominate
the alloc ationw ith multiple currencies.At the other extreme, ifthe taste
shocksare not too variab le and employment shocksare not perfec tly pos-
itively correlated , thenmonetary unionw illstillnot b e w elfare improving.
Clearly,ad d ingmore restric tionsto monetary uniononce ¯scalconstraints
are inplac e w illnot b e w elfare improving.

T he w elfare costsofa c onstrained c entralb ankw illb elarger ifpreferences
are not Cob b -Douglas.Asw e have seenfor the spec ī c ationinw hich good s
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are perfec t substitutes,anactive monetary policy w ith unequaltransfersto
c ountriesisd esirab le evenifthe ¯scalauthoritiesare unconstrained .

5.3 WeakCentralB ank
We d e¯ne a weak c entralb ank by tw o institutionalfeatures: (i) the tw o
national¯scalauthoritiesmove ¯rst but ac t non-cooperatively and (ii) the
c entralmonetaryauthoritymovessecond and fully¯nancesthe totalsum of
nationald e¯c itsofthe tw o governments.Inother w ord s,such a w eakcentral
b ankfunctionsund er a fullb ail-out clause inw hichit iscommitted to meeting
the ¯nancialneed softhe ¯scalauthoritiesofmemb er governments.

T here are a numb er ofreasonsfor b einginterested insuch aninstitution.
First,bylookingat thisextreme,one canb etter und erstand ingthe b ene¯ts
ofimposinga no b ail-out clause,asappearsto b e the case inthe E uropean
M onetary U nion.Sec ond ,to the extent that a c entralb ankcannot c ommit
to a no-b ailout clause,und erstand ingthe outc omesinthisextreme case are
ofinterest.2 3 T hird , there are examplesofcountriesinw hich ind epend ent
authoritiesinterac ted through a c ommoncentralb anklead ing,insome c ases,
to excessive in°ation.2 4.Finally, though our mod elhasno interest b earing
government d eb t, the w eakmonetary unioncase c apturesthe implications
ofa monetaryauthority w hich monetizesthe d eb t of̄ sc alauthorities.2 5

G iventhat the three government ac tors(the tw o ¯scalauthoritiesand
the monetary authority) fac e tw o c onstraints, the policy choicesmust b e
interrelated .Here,w e suppose that the monetaryauthoritymust respond to
the choicesofthe ind epend ent ¯scalauthorities.Itsstrategy istheneasily
23In fact, B eetsmaand U hlig [1 997]motivatetheirstudyofthe"Stability Pact"by

noting".. there is fearthata high dē citmembercountry oramembercountry in
recessionmaysuccessfullypressuretheECB intolooseningitsmonetarypolicy."
24T hereareotherstudiesoftheinteractionbetweenindependentpartsofagovernment

thatshareacommonbudgetconstraint.See,forexample,A izenman [1 992],A izenman
andPowell[1 998],Z arazaga[undated]andChari andKehoe[1 997]fordiscussionsofthis
pointinthecontextofmacroeconomics.
25A snotedearlier,thiscoordinationofpolicyissuearisesinSargent-W allace[1 981].In

theappendixofthatpaper,theyoutlineaoverlappinggenerationsmodelwithgovernment
debt,privatestorageandmoneyasalternativeassets.T hroughrestrictedparticipationin
assetmarkets,theycharacterizeanequilibrium inwhichtherealrateofreturnexceeds
thegrowthoftheeconomy.T heconsequenceofthis forthecaseinwhichthemonetary
authoritymovesafterthe s̄calauthority,intheirwords,is"Soonerorlaterinamonetarist
economytheresultisadditionalin° ation."
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d e¯ned : it isobligated to monetize d e¯c its.

5.3.1 E quilib rium Analysis

To the extent that the interac tionb etw eenthe government entitiesisthe
only d i®erence b etw eenthisstructure and the strongcentralb ankcase,w e
c anuse the c ond itionsfrom that case to d esc rib e the c onsumptionand lab or
supplyd ec isionrulesofagentsgivenmonetaryand ¯scalpolic ies.U singthese
c ond itions,w e canfocusonthe interac tionb etw eenthe ¯scalauthoritiesof
the tw o governments.

Asb efore,each government provid esunemployment insurance to agents
currently unemployed .T hese °ow sare ¯nanced by taxrevenuesfrom em-
ployed agentsand from the printing ofmoney. Since the c entralb ank is
required to ¯nance the d e¯c itsofthe tw o governments,the evolutionofthe
moneysupplyisgivenby:

M t+ 1 = M t+ [(1¡qt)bWt¡ptntqt¿Wt ]+ [(1¡q¤t)b¤Wt ¡p¤tn¤tq¤t¿¤t]= M t+ ¢ W
t + ¢

¤W
t :
(18)

w here ¢ W
t (¢ ¤Wt ) d enote the monetaryd e¯c it inthe home (foreign) country,

bWt the transfer to the unemployed and ¿Wt (¿¤Wt ) the taxrate set ina "w eak"
environment.P ut d i®erently,the change inthe moneysupplyequalsthe sum
ofthe nominald e¯c itsac rossthe tw o c ountries.

Animportant element ofthisinstitutionismad e apparent by these ex-
pressions. T he w eak monetary unionintrod ucesaninterac tionac rossthe
¯scalauthoritiesthat d id not exist ineither the multiple currencyor strong
monetary unioncases. Spec ī c ally, und er a w eak monetary union, d e¯cit
spend ingbyone countryis¯nanced byanin°ationtaxthat ispartiallypaid
by the agentsofthe other c ountry. T husthe "b eggar thyneighb or" type
seignorage polic iesthat promoted gainsto monetaryunioninCooper-K empf
[1998] reappear here und er a w eak centralb ank.Interestingly,these e®ec ts
w ere absent inthe other institutionalsettings.T hisisa c onsequence ofour
timingassumptions:agentsw ere able to go to exchange marketsafter rec eiv-
inggovernment transfers.Incontrast,Cooper-K empf[1998]assume that the
transfersare received after the exchange marketsare closed thusprovid inga
taxb ase for seignorage.

Takingthe response ofthe w eakmonetaryauthorityasgiven,each ¯scal
authority inperiod tchoosesthe leveloftaxesand U Ib ene¯tsto maximize
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the expec ted utility ofgenerationtagents. Ind oingso, each government
takesthe ¯scalpolicy ofthe other government asgiven.Further,each gov-
ernment fullyperc eivesthe e®ec tsofitspolic iesonequilib rium prices.

Ingeneral,charac terizingad d itionalfeaturesofthisequilib rium isd i± cult
since the presence ofcountryspec ī c shocksimpliesthat the d istributionof
the nominalmoneysupply ac rossthe tw o countriesisstochastic.Hence in
the remaind er ofthissec tionw e make anad d itionalassumptionthat the
economiesare symmetric : µ = 1

2 :
To charac terize the equilib rium, let Dt represent the levelofnominal

spend inginperiod t+ 1 onthe home good bygenerationt(home and foreign)
agents.Dtisalso thenominalincome ofgenerationt+ 1 employment agents.
T hat is,from market clearing:

pt+ 1qt+ 1n = Dt= µ(qtI Et + (1¡qt)I Ut)+ (1¡µ)(q¤tI
¤E
t + (1¡q¤t)I

¤U
t ):

U singµ = 1
2 ,the evolutionofDtisgivenby:

Dt=
1
2
[Dt¡1 + D¤

t¡1 + ¢
W
t + ¢ ¤Wt ]: (19)

W ith thisad d ed struc ture w e ¯nd :

P roposition7W ith µ = 1
2 ; there isa symmetric equilibrium inwhich all

income taxesare zero and ¢ W
t = 2 (1¡qt)

(qt+ q¤t¡1)
Dt¡1, ¢ ¤Wt = 2 (1¡q¤t)

(qt+ q¤t¡1)
D¤

t¡1 and
Dt= D¤

t for allt:

P roof.See append ix.
Acc ord ing to thisproposition, w henthe c entralb ank isw eak, there is

no d irec t taxationby either country to ¯nance transfersto itsunemployed
people.To the c ontrary,alltransfersare fullymonetized .2 6 T hisind eed can
b e verysimplyund erstood .Suppose anad verseshockhitsthehome economy.
T he home ¯scalauthority hastw o alternative w aysto raise c ompensation
to the unemployed : it c aneither taxitscurrently employed agentsor ask
the w eak centralb ankto ¯nance itstransfers.U singthisin°ationtaxisa
d ominant strategyfor each ofthe governmentssince part ofthe taxburd en
isb orne by agentsoutsid e their country. Neverthelessthere isa limit to
26Insomecountries,suchasA rgentina,B razilandR ussia,thereisvividevidenceofthe

in° ationpredictedbythisproposition.W ediscussthis inourconclusions.

2 7



the amount raised through monetizationsince the higher pric eslead to a
red uc tioninthe utilityofyoungemployed agents.

T he equilib rium issymmetric: each c ountryrunsa d e¯cit ineach period
w hich isproportionalto the levelofnominalspend inginthat c ountry.T hese
ratesofmoneyc reationare d epend ent onthe levelofunemployment ineach
ofthe c ountries.Since the d e¯c it spend ingisused to ¯nance a transfer to
unemployed agentsw hich ispartially paid for by the employed agents,it is
naturalthat the rate ofmoney c reationshould b e anincreasingfunctionof
the unemployment rate inthe home c ountry.

T he equilib rium rate ofmoney creationisgivenby:

¾Wt =
2 ¡qt¡q¤t
qt+ q¤t¡1

: (2 0 )

Clearly,moneygrow th iszero ifb oth ec onomiesexhib it fullemployment and
isincreasinginthe ratesofunemployment ofmemb er countries.

5.3.2 Welfare Comparisons

From these propositions, w e see that a charac teristic ofa w eak monetary
unionisthat incomesofunemployed and employed agentsare not equalized
w ithina country.Hence,astheyfac e the same pric es,their c onsumptional-
loc ationsw illnot b e the same,for a givenrealizationofthe taste shockµ:So,
the alloc ationund er a w eakmonetaryunionw illnot satisfythe c ond itionsfor
optimalrisksharing:thisinstitutiond oesnot fac ilitate stab ilizationthrough
the available policyinstruments.Instead ,these polic iesare used strategic ally
inord er to ind uce the c entralmonetaryauthorityto c reate money.T hislead s
usto stud y the w elfare propertiesofa w eakmonetaryunion,b oth inrela-
tionto a strongmonetaryunionand the allocationob tained w ith multiple
currencies.

Weakvs.StrongCentralB ank T he gainto a strongmonetaryunion
relative to a w orld ec onomyofmultiple currenciesw asd rivenbythe liquid ity
servic esassoc iated w ith a single currency.Inthe institutionofa monetary
authority w ith c ommitment,there w ere no insurance lossesassociated w ith
monetaryunion:the ¯scalauthoritiesprovid e insurance w ithina countryand
the monetaryauthorities,bymaintaininga constant moneysupply,enabled
the price system to insure nominalincomes.Inthe w eakmonetary union
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institution, the liquid ity gainsmay b e o®set by the w elfare lossassoc iated
w ith the seignorage game b etw eencountries.Infac t,

P roposition8 T he allocationund er strongmonetary unionprovid es all
agentswith higher expected utility thanthe allocationund er a weakmone-
taryunion.

P roof.See append ix.
Clearly the allocationob tained und er strongmonetaryunionisfeasible

w ith a w eak centralb ank.How ever,at that c on̄gurationofpolic ies, b oth
¯scalauthoritiesw ould have anincentive to red uc e income taxesand rely
onmoney transfersto ¯nance unemployment insurance. T hisisthe point
b ehind P roposition7.Inequilib rium, b oth governmentspursue strategies
w hich lead to in°ationand , inequilib rium, low er w elfare thanthe strong
monetaryunionasind ic ated bythisproposition.T hus,there isa prisonner's
d ilemma struc ture to thisgame b etw eenthe ¯scalauthorities.

Weak CentralB ank vs. M ultiple Currencies T he comparisonb e-
tw eena monetaryunionand aneconomyw ith multiple currenciesisrelevant
to d eterminingw hether there are gainsto creatingsuch a union.Relative to
the w orld ec onomy,monetaryunionmight,infact,b e w elfare red ucingifthe
in°ationcostsare large relative to the liquid itygains.

G iventhe d e¯nitionsofincomesfor b oth c ategoriesofagentsw ithina
country,it iseasyto c ompute the w elfare achieved ina w eakmonetaryunion.
From this,the d i®erence ofw elfaresachieved und er w eakmonetaryunionand
a °exible exchange-rate system isequalto:

¤ W F ´ VW ¡VF = E
(
µt+ 1ln

Ã
µt+ 1
µ

!
+ (1¡µt+ 1)ln

Ã
1¡µt+ 1
1¡µ

! )
(2 1)

¡Efqtln(qt=(qt+ q¤t¡1))g:

w hich,usinga Taylor seriesexpansioncanb e w rittenas

¤ W F = 2 ¢var (µ)¡ln(2 q¡1)=q (2 2 )

¡
"
1
2
(1¡q)2 + q2

q(2 q¡1)2
var (q)+

1
2
(1¡q)
(2 q¡1)2

covar (q)
#
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T he ¯rst ofthese termsrepresentsthe gainsto monetary unionassoc iated
w ith the liquid ity b ene¯tsofa single currency.T he gainto monetaryunion
iszero ifthere are no taste shocksand isincreasingasthe variab ilityofthe
taste shockincreases.T he sec ond term hastw o componentsrelatingto the
realizationsofthe supplyshocksand b oth are negative.T histerm captures
the lossinw elfare from the interac tionacrosscountriesthrough seignorage.

P roposition9 Ifthe variability ofthe taste shockissu± cientlysmalland
both ¹q and ¹q¤are signī cantly below 1, theneconomic w elfare w illbe low er
und er a weakmonetaryunionthaninthe world economywith multiple cur-
rencies.If¹q and ¹q¤are near 1, var(µ) issmalland the variability oftaste
shocksislarge enough, thena weakmonetaryuniond ominatesa w orld econ-
omywith multiple currencies.

Comparingthisresult for a w eakmonetaryunionw ith that for the c on-
strained ¯scalstruc ture,P roposition6,isinstruc tive.For b oth cases,w e see
that inord er for monetaryunionto b e w elfare improving,taste shocksmust
b e su± c iently variable.O therw ise,inthe presence ofa w eak centralb ank,
a c ountryisad verselya®ec ted by the in°ationarypolic iesofother c ountries.
From P roposition7,w e found that the extent to w hich c ountriesw illin°ate
via the commoncentralb ankd epend sontheir ind ivid ualcountriesratesof
unemployment.Hence,ifunemployment ratesare su± ciently low onaver-
age and not too volatile, thena monetaryunionw ith a w eak centralb ank
may ind eed b e w elfare improvingaslongastaste are su± c iently variable.
Interestingly, contrastingP ropositions6 and 9,for the former the c ostsof
monetaryunionare related to the c orrelationofshocksw hile for the latter
they d epend onthe average employment rates.

T he mainlessonfrom thissec tionisthat a w eakmonetaryauthority can
create anenvironment inw hich ¯scalauthorities¯nd a cheap source ofrev-
enuesfrom themoneyd emand sofforeignagents.Inequilib rium the resulting
w elfare lossfrom excessive in°ationmay ind eed d ominate the transac tions
gainsfrom a single currency.T hisismore likely iftastesare not too vari-
able (var(µ)¼ 0 ) and unemployment rateshigh so that the rate ofmoney
c reationby b oth countriesishigh.
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6 Conclusion
T he goalofthispaper hasb eento examine the e®ec tivenessofstab ilization
policy w ithina monetary union. To d o so, w e explored the allocationsof
a stochastic tw o-c ountry overlapping generationsmod elund er alternative
monetary/̄ sc alinstitutions.

Inthe extreme case ofa strongcentralmonetaryauthorityw ith commit-
ment pow er and ¯scalauthoritiesw ith the ab ilityto set state contingent tax
rates, a monetary unionunamb iguously increasesw elfare. Inthisinstitu-
tionald esign,the d elegationofmonetarypolicyto a single centralb ankd oes
not jeopard ize the cond uc t ofstab ilizationpolicy.T he trad eo® envisioned
by M und elland othersd oesnot exist.Further,the gainto monetaryunion
d oesnot rest onlab or mob ilitysince inour mod el,by c onstruction,lab or is
immob ile.

How ever, there are d esignsofa monetary unionw hich d o not increase
w elfare preciselyb ec ause stab ilizationpolicyisimpaired .Inparticular,ifthe
set ofpolicy instrumentsopento ¯scalauthoritiesissu± ciently restric ted ,
thenmonetaryunionmaynot increase w elfare.Despite havingcommitment
pow er,the centralb anklacksthe toolsto stab ilize inthe presence ofcountry
spec ī c shocksthat are not perfec tly correlated .

Further, ifthe monetary authority isw eak and thusin°uenced by the
d e¯cit spend ingofmemb er countries,thenthe gainsto monetaryunionmay
b e more thano®set bythe ad verse c onsequencesofin°ation.A w eakcentral
b ankopensthe d oor to strategic interac tionbythe ¯scalauthoritiesand thus
to excessive in°ation.

T hese resultsare normative inthat they point to potentialgainsfrom
monetaryunion.W illthese gainsb e realized ? Cooper-K empf[1998] argue
that though there are gainsto a monetary union, the incentivesfor each
c ountry imply that these w elfare gainsw illnot b e realized w ithout c ollec -
tive ac tion.Inparticular,Cooper-K empf[1998] ¯nd that a game inw hich
c ountries, ine®ec t, d ec id e to joina monetary unionor not hasa prison-
ers' d ilemma struc ture: the c ooperative outc ome ofmonetary unionisnot
a Nash equilib rium ofthisgame.T hose resultscanb e extend ed to the en-
vironment stud ied here. T hough P ropositions4 , 6 and 10 imply that the
alloc ationund er a strongmonetary unionP areto d ominatesthat ob tained
und er multiple currencies, the establishment ofa monetary unionisnot a
Nash equilib rium.G ivena conjec tured equilib rium ofa monetary union,a
c ountryw ould d eviate and impose a requirement that itscurrencyb e used in
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d omestic transac tionsthuse®ec tively end ingthe proposed monetaryunion.
From thisperspec tive,the reapingofthe gainsfrom monetaryunionrequires
collec tive ac tion.

Some generallessonscanb e d raw nfrom thisanalysis.O nthe issue of
commitment vis-a-visthe ¯scalauthorities, tw o elementsseem important.
First, ¯scalpac tsseem important insofar asthey red uce pressuresonthe
monetaryauthority.W hilenot formallypart ofourmod el,clearlyrestric tions
ond e¯c itsw ould limit the "b eggar thyneighb or"type in°ationthat c ould
und ermine monetary union. Sec ond , the monetary authority must ad opt
rulesthat insulate itsd ecisionsfrom the ¯scalpressuresexerted bymemb er
governments.2 7 Inthisregard ,rulesthat spec ifygrow th ratesfor monetary
aggregatesseem more d esirable relative to rulesthat respond to ¯scalpolicy
through,for example,the stab ilizationofinterest rates.2 8

O nthe issue ofd eterminingw hich groupsofcountriesmight b ene¯t from
a monetaryunion,tw o fac torsshould b e kept inmind .First,one ofthe gains
w e have id entī ed pertainsto the red uc tioninconsumptionmisallocations
from the ad optionofa single currency. Clearly these gainsare larger the
more the c ountriestrad e w ith one another.Sec ond ,unlessthe centralb ankis
su± cientlystrongand ¯scalauthoritiesare su± cientlyac tive inthe cond uc t
ofstab ilizationpolicy, the d elegationofmonetary policy w illentailsome
stab ilizationlosses.Ifso,our resultspoint to the fac t that c ountriesw ith a
high correlationofshocksw illsu®er lessfrom the centralizationofmonetary
policy.

E venthough these ¯nd ingsare rather abstrac t, w e d o think that they
provid e usefulinsightsonactualor possible monetaryunions.Let ustake the
example ofa mature and clearlysuc cessfulmonetaryunionlike the U S.For
the U .S.,Rolnick,Smith and Web er [1993]d evelop anargument linkingthe
clause inthe U .S.Constitutionw hich created a centralmonetary authority
w ith a d esire to avoid seignorage gamesb etw eencolonies.O nthe ¯scalsid e,
P oterb a [1996] d iscussesthe nature ofb alanced -bud get rulesac rossstates.
T he centralizationofmonetaryauthority alongw ith these ¯scalconstraints
seemssu± cient to eliminate the seignorage gamesthough there isalw aysthe
possib ility ofa linkb etw eenstate bud get d e¯c its, transfersfrom a Fed eral
government and the monetizationofanyresultingd eb t.
27ForthecaseofA rgentina,SaieghandTommasi [1 999]discusstheConvertibilityL aw

of1 991 asameansoflimitingin° ationarypressures.
28Clearlythisdiscussionsuggests an interestingextensionofouranalysiswouldbeto

evaluateavarietyofmonetaryrules inaversionofthemodelwithgovernmentdebt.
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T hisconcernvisiblyhasb eenabsent or neglec ted by the rulersofSouth
Americ ancountriesinthe2 0 th c entury,up to rec ently.Aizenman[1998]d is-
cussesthe experiencesofB raziland Argentina from thisperspec tive.Saiegh
and Tommasi[1999]d iscussthe rec ent experience ofArgentina intermsofa
w eakcentralb ankrespond ingto the ac tionsofind epend ent ¯scalentities.2 9
Again,our theoreticalmod elmakesclear a major root ofthese hyperin°a-
tionary episod es: the laxity ofmonetary authoritiesand the uncooperative
b ehavior offragmented ¯scalauthoritieslead ingto seignorage games.

A similar fate happened inthe former Soviet U nion,w henit w asreplac ed
by the Community ofInd epend ent States.Inthe infancy ofthe C.I.S.,in
the early1990s,localauthoritieshad the ab ilityto ¯nance localexpend itures
through the c reationofrublesbythe RussianCentralB ank.E ssentially,the
variousrepublicsc ould ,for example,subsid ize their enterprisesbyseignor-
age revenues.T he outc ome hasb eenanoutburst ofmoney creationby the
RussianCentralB ankand a totalneglec t ofthe build ingofa proper ¯scal
system, able to generate fund sfor public ob jec tivesby meansoftaxation,
lead ingto violent hyperin°ation.In°ationhasb eenput und er c ontrolw hen
the RussianCentralB ankstopped b ailingout public governments.Again,
thisisperfec tly consistent w ith our ¯nd ings.30

Turningto the c ase ofthe E M U ,it isofcourse far too early to assessits
sound nessbymeansofitsac tualperformance.Still,our theoreticalreasoning
allow susto o®er some appreciationofthe maininstitutionalfeaturesofthe
E M U .

O nthe monetarysid e,the ind epend ence ofthe E uropeanSystem ofCen-
tralB anks(E SCB ) canhard lyb e blamed asit isclearlya w ayto reinforce the
positionofthe monetary authority w ith regard to nationalpolitic alac tors
and inparticular governments.Similarly the no-b ail-out provisionisclearly
the simplest w ay to forb id the d evelopment ofseignorage gamesw ithinthe
U nionw hich w ould d ramatic allyimpair the c apacityofthe E M U asa w hole
to c onceivenon-in°ationarysucc essfulstab ilizationpolic ies.B ut onthe other
hand ,it also impairsthe c apacity ofthe E CB to ad opt ac tive measuresby
meansofunequaltransfersto spec ī c c ountries,w hich canb e usefulasw e
have seen.Inthe w hole,eventhough the commitment pow er ofthe E SCB
isund oub ted lyincreased by thisprovision,it stillmaynot b e optimal.
29ForthecaseofA rgentina,the s̄caldē citsofthe individualprovinces areactually
n̄ancedjointlythroughnationaltaxationandtheprintingofmoney.
30 See,forexample,thediscussioninV .KoenandM .M arrese[1 995]andT.J.Balinos,

D .H oelscherandJ.H order[1 997].
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O nthe ¯scalsid e, the d iscussionturnsonthe so-c alled "stab ility and
grow th pac t", w hich severely limitsthe ab ility ofnationalgovernmentsto
freelyuse their ¯scaltoolsand inparticular the bud get d e¯c it.Again,from
our point ofview , thisprovisionshould b e view ed asa mixed blessing, in
particular b ec ause ofthe large ind epend ence ofE uropeanmonetary policy.
We have seenthat a suc c essfuld esignallow sb oth a c ommitment pow er to
the monetary authority and a large set ofpolicy instrumentsused by the
variouspolicymakers.B yand large,it canb e said that the commitment po-
sitionofthe E SCB isw ellestablished .It isthenveryimportant that enough
instrumentsare available to ac c omod ate shocks.T he no-b ailout clause lim-
itsthe ab ility ofthe E CB to ac c ommod ate id iosyncratic shocks; the ¯scal
authoritiesshould thenhave enough room to respond to these shocks.B ut
clearly the pac t limitstheir ab ility to use their ow ninstruments.T hismay
therefore w ellb e a too stringent measure,d etrimentalto the c apacityofthe
E M U asa w hole to ad equatelyansw er to shocks.

Intermsoffurther analysis, three important extensionscome to mind .
First,our analysisofstab ilizationpolicylooksexclusivelyat supplyshocks.
T hisisrelevant since these shocksprod uc e price movementsw hich tend to
stab ilize nominalincomes.Asnoted earlier,thisfeature ofmarketsc reated
anelement ofstab ility evenw ith a non-interventionist monetary authority.
Clearly,extend ingthe analysisto a settingw ith d emand sid e shocksand thus
no countervailingprice movementsisofinterest.

Sec ond ,the issue ofstab ilizationpolicyina monetaryunioncould b e pur-
sued byanalyzingthe consequencesof̄ scalfed eralism.Such aninstitutional
arrangement ad d snew ¯scalinstrumentsbyfac ilitatinginterregionaltrans-
fers.How ever,the case ofstrongmonetaryunioninw hich the centralb ank
hasthe ab ility to make state c ontingent transfersthat d i®er ac rosscoun-
triesnestsany¯scalfed eralism scheme.Hence,the stud yof̄ scalfed eralism
requiresad d itionalrestric tionsonthe cond uc t ofmonetarypolicy.

T hird , there isanother monetary arrangement that isclosely related to
monetaryunion:the ad optionofthe currencyofanother c ountry.31 We term
thisregime "d ollarization"inrecognitionofthe use ofthe U .S.d ollar ina
numb er ofLatinAmeric a c ountries,such asP anama and Argentina.T his
struc ture issimilar to monetaryunionexcept that the choic e ofstab ilization
through monetary policy remainsw ith one ofthe c ountries.O finterest is
31 See,forexample,therecentanalysisofB encivengaetal.[1 999]ondollarizationina

settingwherecapitalmarketintegrationiscentral.
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und erstand inghow thisrelationship c omparesto the environment ofmultiple
currenciesand to monetaryunion.
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AP P E NDIX

A P roofofP roposition1
T he planner solves

max
c(s;µ);c¤(s;µ¤);n(s);n¤(s)

Esfq¡1UEh + (1¡q¡1)U Uh + q¤¡1U
¤Eh + (1¡q¤¡1)U

¤U h

¡qg(n(s))¡q¤g(n¤(s))g (2 3)

sub jec t to:

Eµ;µ¤[q¡1cEh(s;µ)+ (1¡q¡1)cUh (s;µ)+ q¤¡1c¤Eh(s;µ¤)+ (1¡q¤¡1)c¤Uh (s;µ¤)]= n(q;q¤)q

and

Eµ;µ¤[q¡1cEf(s;µ)+ (1¡q¡1)cUf(s;µ)+ q¤¡1c¤Ef(s;µ¤)+ (1¡q¤¡1)c¤Uf(s;µ¤)]= n¤(q;q¤)q¤:

Denoting ¸ and ¸¤ the multipliersassociated w ith the tw o c onstraints,
the ¯rst-ord er cond itionsimply:

µ
cEh(s;µ)

=
µ

cUh (s;µ)
=

1¡µ¤

c¤Eh(s;µ¤)
=

1¡µ¤

c¤Uh (s;µ¤)
= ¸

1¡µ
cEf(s;µ)

=
1¡µ

cUf(s;µ)
=

µ¤

c¤Ef(s;µ¤)
=

µ¤

c¤Uf(s;µ¤)
= ¸¤

for alls,µ;µ¤.Further:

¸ = g0(n) and ¸¤= g0(n¤)

U singthe resourc e constraint to solve for ¸ and ¸¤; the ¯rst-b est allocation
ischarac terized by:

µ
cEh(s;µ)

=
µ

cUh(s;µ)
=

(1¡µ¤)
c¤Eh (s;µ¤)

=
(1¡µ¤)
c¤U h(s;µ¤)

for all(µ;µ¤),and
g0(n)nq = 1 = g0(n¤)n¤q¤

asinthe proposition.
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B P roofofP roposition2
A.T he maximizationproblem ofanemployed agent

T he maximizationproblem solved by anemployed , generationtHome
agent is:

max
nt;m Eh

t ;m Ef
t

Eµ

n
µt+ 1ln

³
cEht+ 1

´
+ (1¡µt+ 1)ln

³
cEft+ 1

´o
¡g (nt) (2 4 )

s:t: pt(1¡¿t)nt = m Eh
t + etm Ef

t

pt+ 1cEht+ 1 = m Eh
t

p¤t+ 1c
Ef
t+ 1 = m Ef

t

T he ¯rst-ord er c ond itionslead to tw o equalities:

g0(nt) =
pt(1¡¿t)

³
1¡µ

´

etp¤t+ 1c
Ef
t+ 1

(2 5a)

µ
1¡µ

=
pt+ 1cEht+ 1
etp¤t+ 1c

Ef
t+ 1

(2 5b )

We c anrew rite thisas:

ntg0(nt) =
ntpt(1¡¿t)

³
1¡µ

´

etp¤t+ 1c
Ef
t+ 1

w hich,giventhe ind ivid ualbud get c onstraint,canb e expressed as:

ntg0(nt) =
ntpt(1¡¿t)

³
1¡µ

´

pt(1¡¿t)nt¡m Eh
t

=
1
qt
M t(1¡¿t)

³
1¡µ

´

1
qt
M t(1¡¿t)¡m Eh

t

w here M t´ ptqtnt isthe totalamount ofHome money incirculationat
period t:De¯ning

m Eh
t ´ÁEt¢

1
qt
M t(1¡¿t)

and assumingthat ÁEt = ÁE; it isd ed uc ed that:

ntg0(nt) =
1¡µ
1¡ÁE
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w hich impliesthat ntisconstant over time and d enoted by n.
Remarkthenthat:

pt(1¡¿t)nt=
1
qt
M t(1¡¿t) =

m Eh
t

ÁE

and w e get:

µ
1¡µ

=
pt+ 1cEht+ 1
etp¤t+ 1c

Ef
t+ 1

=
m Eh

t
1
qt
M t(1¡¿t)¡m Eh

t

=
1

1
ÁE ¡1

=
ÁE

1¡ÁE

w hich impliesthat µ = ÁE and ng0(n) = 1:It istheneasyto ob tainthe levels
ofconsumptionfor anemployed agent.From ab ove,w e canw rite that:

cEht+ 1 =
m Eh

t

pt+ 1
=

µ
qt
M t(1¡¿t)

pt+ 1

G iventhat M t+ 1 ´pt+ 1qt+ 1nt+ 1; thisequality c anb e rew rittenas:

cEht+ 1 =
m Eh

t

pt+ 1
=

µ
qt

M t

M t+ 1
(1¡¿t)qt+ 1n = µn

qt+ 1
qt
(1¡¿t)
(1 + ¾t)

(2 6)

B .T he maximizationproblem ofanunemployed agent
T he maximizationproblem solved byanunemployed ,generationt,Home

agent is:

max
m U h
t ;m Uf

t

Eµ

n
µt+ 1ln

³
cUht+ 1

´
+ (1¡µt+ 1)ln

³
cUft+ 1

´o
(2 7)

s:t: I Ut = m U h
t + etm

Uf
t

pt+ 1cUht+ 1 = m U h
t

p¤t+ 1c
Uf
t+ 1 = m Uf

t

T he ¯rst-ord er c ond itionslead to the follow inginequality:

µ
1¡µ

=
pt+ 1cUht+ 1
etp¤t+ 1c

Uf
t+ 1
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De¯ningm Uh
t ´ÁUt¢I Ut and assumingthat ÁUt = ÁU ; it follow sfrom the

ind ivid ualbud get c onstraint that:

µ
1¡µ

=
ÁU

1¡ÁU

w hich impliesthat ÁU = µ = ÁE:
T henthe follow ingexpressionshold :

qtetm Ef
t =

³
1¡µ

´
(1¡¿t)M t

(1¡qt)etm Uf
t =

³
1¡µ

´
(¿t+ ¾t)M t

implying:

e
h
qtm Ef

t + (1¡qt)m Uf
t

i
=

³
1¡µ

´
(1 + ¾t)M t:

U singa similar reasoningfor the Foreigneconomy,w e get from the clear-
ingcond itiononthe exchange market the follow ingequality;

h
q¤tm

¤Ef
t + (1¡q¤t)m

¤Uf
t

i
=

³
1¡µ

´
(1 + ¾¤t)M

¤
t

or equivalently:

M t+ 1 = M ¤
t+ 1et:

G iventhat the equality b etw eenmoney supply and the aggregate nominal
prod uc t inone country,thisimmed iatelyimpliesthat:

pt
etp¤t+ 1

=
q¤t
qt
: (2 8)

We theneasilyget the levelsofconsumptiongiveninthe proposition.

C P roofofP roposition3
T he maximizationproblem solved by the Home government c anb e w ritten
asfollow s:

4 1



max
¿Ft;¾

F
t

Eµ

³
qtU

³
cEht+ 1;c

Ef
t+ 1

´
+ (1¡qt)

³
U

³
cUht+ 1;c

Uf
t+ 1

´́ ´

given ¿¤Ft ;¾¤Ft :

Denoting »t´
(1¡¿Ft)
(1+ ¾Ft)

and giventhe expressionsfor the variouslevelsof

consumption,thisproblem canrew rittenas:

max
»t

Eµ (qt(µt+ 1ln»t+ (1¡µt+ 1)ln»t)+ (1¡qt)(µt+ 1ln(1¡»t)+ (1¡µt+ 1)ln(1¡»t)))

given ¿¤Ft ;¾¤Ft :

T he ¯rst-ord er c ond itiongeneratesthe follow ingequality:

»t= qt:

D P roofofP roposition4
Anygovernment takesthe transfer rec eived by hisunemployed agent from
the centralmonetary authority, ¢ S

t; asgiven. T he ¯rst ord er cond itions
for the agents' programsand the resulting consumptionlevelsand supply
levelsallow usto w rite the optimizationprogram ofthe Home government
asfollow s:

max
¿St

E
n
qtln

³
I Et

´
+ (1¡qt)ln

³
I Ut

´
¡µln(pt+ 1)¡

³
1¡µ

´
ln

³
p¤t+ 1

´o

(2 9)

s:t: I Et = ptn
³
1¡¿St

´

I Ut = ptn¿St
qt

1¡qt
+

¢ S
t

1¡qt

T he ¯rst-ord er c ond itionfor the homegovernment impliesI Et = I Ut:U sing
thiscond ition,the home taxrate isgivenby:

¿St = (1¡qt)¡qt
¢ S

t

ptqtn
:
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Similarly,w e ob tain

¿¤St = (1¡q¤t)¡q¤t
¢ ¤St
p¤tq¤tn

fore the foreigngovernment.
G iventhe d ecisionsrulesofthe ¯scalauthorities, the c entralmonetary

authoritysolves:

max
¢ S
t;¢

¤S
t

E
n
qtln

³
I Et

´
+ (1¡qt)ln

³
I Ut

´
+ q¤tln

³
I ¤Et

´
+ (1¡q¤t)ln

³
I ¤Ut

´

¡ln(pt+ 1)¡ln
³
p¤t+ 1

´o
(30 )

s:t: I Et = ptn
³
1¡¿St

´

I Ut = ptn¿St
qt

1¡qt
+ ¢ S

t

I ¤Et = p¤tn
³
1¡¿¤St

´

I ¤Ut = p¤tn¿
¤S
t

q¤t
1¡q¤t

+ ¢ ¤St

¿St = (1¡qt)¡qt
¢ S

t

ptqtn
;¿¤St = (1¡q¤t)¡q¤t

¢ ¤St
p¤tq¤tn

:

T he ¯rst-ord er c ond itionsare:
1
I Ut
¡ d pt+ 1

d ¢ S
t

1
pt
¡d p¤t+ 1

d ¢ S
t

1
p¤t

= 0 ;

1
I ¤Ut

¡ d p¤t+ 1
d ¢ ¤St

1
p¤t
¡d pt+ 1
d ¢ ¤St

1
pt

= 0:

From market-clearingcond itions,w e ¯nd :

pt+ 1qt+ 1n = Eµ;µ¤
n
qtµI Et + (1¡qt)µI Ut + q¤t(1¡µ¤)I ¤Et + (1¡q¤t)(1¡µ¤)I ¤Ut

o
:

Hence:
d pt+ 1
d ¢ S

t
=

µ
qt+ 1n

and
d pt+ 1
d ¢ ¤St

=
1¡µ
qt+ 1n

and similarly:

d p¤t+ 1
d ¢ S

t
=
1¡µ
q¤t+ 1n

and
d p¤t+ 1
d ¢ ¤St

=
µ

q¤t+ 1n
:

4 3



T hen,takingthe valuesfor the taxratiosinto c onsid eration,the ¯rst-ord er
c ond itionsimply that:

1
ptnqt+ ¢ S

t
¡ µ
qt+ 1npt

¡ 1¡µ
q¤t+ 1np¤t

= 0 ; (31a)

1
p¤tnq¤t+ ¢ ¤St

¡ µ
q¤t+ 1np¤t

¡ 1¡µ
qt+ 1npt

= 0: (31b )

We assume ¢ S
t = ¢ ¤St = 0 isa solutionand show it isconsistent w ith the

¯rst-ord er c ond itions. If¢ S
t = ¢ ¤St = 0 , w e verify from the ¯rst ord er

c ond itionsofthe ind ivid ualgovernmentsthat incomesare equalirrespec tive
ofemployment status.T hisequalityofincomesrequires

¿St = (1¡qt);¿¤St = (1¡q¤t): (32 )

Second -ord er c ond itionsensure that it isthe onlysolution.T he consumption
and employment alloc ationsfor home agentsare thenob tained byevaluating
(12 )-(13) giventhese policy choices. Similar expressionshold for foreign
agents.

E P roofofP roposition5
P roof.T hisexpressionfor ¤SF c omesd irec tlyfrom the d i®erence b etw een
(11) and (16).AsinCooper-K empf[1998], takingthe second -ord er Taylor
approximationofthisexpression, thisgainassoc iated to strongmonetary
unioncanb e view ed as:

¤SF =
1
2
¤var (µ)[1

µ
+

1
(1¡µ)

]:

¤SF > 0 ifvar(µ) > 0 asµ²(0 ;1):

F P roofofP roposition6
We let C ,asa supersc ript or a subsc ript,d enote variablesfor the constrained
monetaryunioncase.T he maximizationproblem ofthe monetaryauthority
issimilar to the prob lem explored inthe proofofP roposition4 , w ith the
restric tionthat: ¿ = ¿¤= ¿C :T he ¯rst-ord er cond itionsthenb ec ome:

4 4



1
ptn¿C qt

1¡qt+ ¢
C
t
¡ µ
qt+ 1npt+ 1

¡ 1¡µ
q¤t+ 1np¤t+ 1

= 0

1
p¤tn¿C

q¤t
1¡q¤t

+ ¢ ¤Ct
¡ µ
q¤t+ 1np¤t+ 1

¡ 1¡µ
qt+ 1npt+ 1

= 0

(i) Suppose that the monetary transfersensure perfec t income equaliza-
tionw ithinthe monetaryunion,giventhe ¯xed taxrate.G iventhe d e¯ni-
tionsofincomes,thisimplies:

I Ut = I Et = n
³
1¡¿C

´
pt= I ¤Ut = I ¤Et = n

³
1¡¿C

´
p¤t

hence:pt= p¤t:U singthemarket clearingequalities,the equalizationofpric es
isequivalent to qt= q¤t ,or corr (q;q¤) = 1:Hence thisisa solutionto the
governmentsproblem i® corr (q;q¤) = 1:Asw e ob tainthe same allocation
asund er a strongmonetaryunion,w e get that VS = VC i® corr (q;q¤) = 1:

(ii) Suppose that corr (q;q¤) isnear 1 and the variance oftaste shocks
ispositive.From P roposition5,VS > VF w henvar(µ) > 0:Since VS = VC
w hencorr (q;q¤) = 1 by c ontinuity,VC > VF w hencorr (q;q¤) isnear 1.

(iii) Suppose that var (µ) = 0:T hisimpliesthat VS = VF (from P ropo-
sition5).Y et,w hencorr (q;q¤)6= 1;VS > VC :Hence w hentaste shocksare
not too volatile and corr (q;q¤)6= 1; VF > VC :

G P roofofP roposition7
G iventhe expressionsfor c onsumptionlevelsand usingthe fac t that nt= n,
the maximizationproblem ofthe home government c anb e rew rittenas:

max
¿Wt ;¢ W

t

n
qtlnI Et + (1¡qt)lnI Ut ¡µlnpt+ 1¡(1¡µ)lnp¤t+ 1 + ¸¿Wt

o

(32 )

s:t: I Et = ptn
³
1¡¿Wt

´

I Ut =
1

1¡qt

h
ptn¿Wt qt+ ¢

W
t

i
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w here ¸ isthemultiplier assoc iated w ith ¿t¸0.Inthisoptimizationproblem
the home government recognizesthe e®ec t ofitspolic iesonthe equilib rium
prices.T he market clearingcond itionscanb e w rittenas:

1 = µ
It
Dt

+
³
1¡µ

´ I ¤t
Dt

(33a)

1 = µ
I ¤t
D¤

t
+

³
1¡µ

´ It
D¤

t
(33b )

w here Dt (D¤
t) ispt+ 1qt+ 1n (p¤t+ 1q¤t+ 1n), It = qtI Et + (1 ¡qt)I Ut and I ¤t =

qtI ¤Et + (1¡qt)I ¤Ut :U singthese market clearingcond itions,the d erivatives
ofpric esw ith respec t to the transfersare:

@pt+ 1
@¢ W

t

pt+ 1
=

1¡qt
qt+ 1

µ
n

pt+ 1
=

µ
Dt

@p¤t+ 1
@¢ W

t

p¤t+ 1
=

1¡q¤t
q¤t+ 1

µ
n

p¤t+ 1
=

³
1¡µ

´

D¤
t

:

T he e®ec tsoftaxratesonpric esiszero since spend ingisind epend ent ofthe
d istributionofincome w ithina country.

U singthese resultsthe tw o ¯rst-ord er c ond itionsfor the homegovernment
are:

¡qtptn
I Et

+
(1¡qt)ptn qt

1¡qt
I Ut

+ ¸ = 0 (34 a)

1
I Ut
¡

0
B@
µ2

Dt
+

³
1¡µ

2́

D¤
t

1
CA = 0 (34 b )

W ith µ = 1=2 ;(33a) and (33b ) imply that Dt = D¤
t for allt. Further,

these cond itionsimply that

Dt+ D¤
t = It+ I ¤t (35)

U sing(34 b ) and the analogouscond itionfor the foreigncountry,

I Ut = I ¤Ut > Dt

since µ2 + (1¡µ)2 < 1:Hence,for (35) to hold ,
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I Et < Dtand I ¤Et < D¤
t:

T hisimpliesthat the employed ineach c ountry have low er nominalincome
thantheunemployed .T husinord erfor (34 a)to hold ,asw ellasthe analogous
cond itionfor the foreigncountry,¸ > 0 and ¸¤ > 0:So,taxratesmust b e
zero inb oth c ountries.

As¿tand ¿¤tare equalto 0 ,giventhe d e¯nitionsofthemonetarytransfers,
and µ = 1=2 ; the FO Csfor the home and foreigngovernmentsb ec ome:

1¡qt
¢ W

t
¡1
4

"
1

qt+ 1npt+ 1
+

1
q¤t+ 1np¤t+ 1

#
= 0 (36a)

1¡q¤t
¢ ¤Wt

¡1
4

"
1

qt+ 1npt+ 1
+

1
q¤t+ 1np¤t+ 1

#
= 0 (36b )

From the market clearingcond itions

pt+ 1qt+ 1n = Eµ;µ¤
n
qtµI Et + (1¡qt)µI Ut + q¤t(1¡µ¤)I ¤Et + (1¡q¤t)(1¡µ¤)I ¤Ut

o

p¤t+ 1q
¤
t+ 1n = Eµ;µ¤

n
q¤tµI

¤E
t + (1¡q¤t)µI

¤U
t + qt(1¡µ)I Et + (1¡qt)(1¡µ)I Ut

o

w e get w henµ = 1=2 :

pt+ 1qt+ 1n = p¤t+ 1q
¤
t+ 1n =

1
2

h
M t+ ¢ W

t + ¢ ¤Wt
i

and the FO Cscanb e w ritten:
1¡qt
¢ W

t
=

1
2

1
qt+ 1npt+ 1

(37a)

1¡q¤t
¢ ¤Wt

=
1
2

1
qt+ 1npt+ 1

: (37b )

T hisimplies:

¢ W
t = 2 (1¡qt)¢

1
2

h
M t+ ¢ W

t + ¢ ¤Wt
i

Finallyw e get the reac tionfunctions:

¢ t =
1¡qt
qt

¢
h
M t+ ¢ ¤Wt

i
(38a)

¢ ¤Wt =
1¡q¤t
q¤t

¢
h
M t+ ¢ W

t

i
(38b )

47



T he Nash equilib rium ofthe game isthengivenby the follow ing:

¢ W
t =

1¡qt
qt+ q¤t¡1

¢M t (39a)

¢ ¤Wt =
1¡q¤t

qt+ q¤t¡1
¢M t (39b )

T hiscompletesthe proofas2Dt¡1 = M t.

H P roofofP roposition8
Note that und er b oth d esigns,the employment and thusoutput levelsare the
same.T hen,giventhe w elfare functionfor the representative agent and the
stric t concavityofthe utilityfunction; analloc ationofthisouput generating
perfec t risksharingd ominatesanalloc ationw hich d oesnot guarantee perfec t
risksharing.

I P roofofP roposition9
P roof.Here w e d enote the w elfare und er the w eakcentralb ankallocation
asVW .Ifvar(µ) = 0 ;VF = VS > VW ; w here the second inequality follow s
from P roposition8 aslongas¹q and ¹q¤ are b elow 1 so that there are some
statesw ith unemployment inone ofthe tw o countries.Ifthe c ountriesnever
experience unemployment so that qt = q¤t = 1 w ith prob ab ility one, then
from P roposition7,there isno in°ation.Inthiscase,VW = VS > VF aslong
astaste shocksare present.Hence by c ontinuity, ifqt and q¤t near one on
average and not too volatile,thenby continuity VW > VF:
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