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A bstyrackt

W hile the Eurgpeen il aetary U nian @l U )is nowva reality, de-
bate anag ecoamists naetheless aatinues sbaut the design ad
desirabiity of maetary unias. Sine an the essential ebBnant of
amaetary uia is the delcatian of maetary poner o a singe
antralized entity, ae of the key issues in this debate is whether a
manetary unian will imit the eRectivaness of stebi izatiaon pdlioy- 1T
s0, maetary unian wi ll notnecsssari ly be welere improing-

In this pgper, we study a thwo-counry warld econamy and aon-
sidenarias desigs ofmaetary unian W e argue thatt the suaasss of
manetary unian depads an: () the ammitmentabi ity of the singe
atral bank, (i) the policy ° edbility of the natical  scal author=
rties ad the cantral maetary authanity ad (i) the acss counry
aneltion ofshods._ I, Toreanpk, the aaniral bark mowves befare
the sal authaities, then amaetary unian willl inaesse welExe as
bga sal pdioy is sdt-daitly respasive o shods_ H oneer; i
the sal authaities have a restricted set of ook and/or the mane-
tay authaity bds the abiity toammitoits policy, then maetary
unian may notbe desireble.



1 Overview

W hik the £ uropeanll orstary Urion¢ll U) isrow a reality, the debate
rorethe Bsscontinesab ou the ( egrab ility ard d esgnofmoretary wiors.
I arycourtries sth asArgertira, are cordl erirgthe ¢ o reationoftheir
ecoromy asa possb k poky. Futher, ©@me ecorom idsare ad vocatirgthe
creationofa North Amercani oretary U riont

The Ffamework Br thex ( IsusOrsessrialy remairs that out Bred
byl udel[196l]. T he quirsto moretary uronare asscited w ith the
red wtionoftrarmctiorscodsw hik the codsare asocnted w ith red ued
eR@ectiveressofsab ikationpoky ore moretary poky isi eboptel to a
grgkcentrabbark. T hes issesare paramourt inthe <-ca kbl Debrsreport
E mersnet al, [1992]D) whkh provilel the o+ clmlarguments infvor ofF
Ell U Z INnhisevallationofthe E Il U, Fel gein[1997] perEtly exemp K es
the d ikmma ab out the evaLationofa moretary uriornw henhe w rites

"I yow njul gemert isthat,orba hroe,at uopeani oretary
Urionwoull be aneoromr Kbilkty. The cairs fom red uel
trarmctiorncogswoul be snalari migit,w henbokel at fom
the gbbalpoirt ofview , be recative. At the sime time, E Il U
woul inrea cy kalirgab ilty, raigrgthe cye kaluremp by
mert rate'".

W hik certairly rekvart, we thirk that this famework misesanm-
portart ekmen: the d eagnofmoretary urion C karly there ismore to
moretary uroonthat the ad optionofa grgk cureny. T he sxcessofary
morgtary uron inpartcukr thet Il U ,w illd eperd inkrge part onthe ap-
propriate d esgnofmoretary poky, in L irg tsineractionw ith ratoral
"salpok kst xigirg(an (¢ efnt) moretary uriorshave experieniel very
d ®erert macroecorommr perbrmanes partcubkrly w ith recari to the ga-
bikatonofoupu art IrfationU rerdan irgthes outcomesmay prove
valLeb B inthe cordl eratibnofakerrative moretary arrargemenis.

INnthe { ebate over moretary uriory a rumber oFirterrebhtel quetors
ratuallyemerge. Fird, whenistit inthe irnered ofa st oftourtriesor

10 nll arthh merican |l aetary U nian, seeB uiter[1 9997 ¢ rubel[1999 Jad the rer=
enass tharein.

2T hese same pdirts regppearin the analysis of the prapased il arth mericanll aetary
U nian as disaussed by B uiter[1 999}



regorsto share a commoncureny art to d ekgate moretary pokyto a
argk certralbark? Secora , how shoull the moretary authority operate vis
a-visthe ineperiert salauhorities either ratoralor regoralP? T hirt
canthismoretary/ sals/tem ad equately repori to shocks?U rier w hat
cont itorsw illgab ikatobnpokybe eRective iNa moretary ror?

We al { ressthe= quetnrsudrga variart ofthe mulip B courtry, over-
hppirgcereratiorsmod e lsst Hrth iNnCooper-K emp 1199813 The modelwe
exp bre hastwo lkey irgel ens (i) the preene oftourtry feci ¢ shocks
whch cererate a bagsBr sab ikatonpoky ari (i) dratege irteraction
betweenthe mukip B salauhoritiesari the Srgk moretary authority.
Thusour approach isquite d Rerert fom || urdeB[1961]whrh regel on
prre irfexa ility ina gatc ecoromyw ithout aryexp kit repreriationof
welfire ari w ithout ary recogritionofthe vitalimportarie ofthe irterac-
torshetween sallart moretarypoky-.

0 ur aral/gsemphag<ssthe irgituoralfamew ork ofmoretary urion
partcubrly w ith recari sto the conut ofgab ikationpoky. We con
tera that the issesofgab ikatonpokyan desagnofa moretary uwon
are ¢ b=l inerrehted : the gab ility ofmember ecorom esw ithina mon
etary urond epert sonthe marrer iNw hch the gab ikatioNnirgrunens
are albcatel - Thusthe debate, asfamel byl uiell misesthiscru il
¢ mergon.

To take jud the recert examp Eofthet | U ,d eagrersofmoretary rors
have heencogran ofthes iIses. For the Il U, the Il aagrcht treaty
cortairs everalc hues e iirg ind etailthe irdtuoral st-yp ofthe
EN U :thet uopeans/em ofCertrallB arks in Li irgthe E uropeanCen
tralB ark, isdrorgl inieperiert ofary gverrmert; itsprime ob gctive is
prce sab ility; the £ CB carvot bailout ary salauthority. Further, the
Amderd am Treatycortairsa "t row th aria Stab ility Pact**w hich, ine®ect,
grorgly corgrairsthe ab ility ofmember courtriesto run salde cits. A
d etaibl s/gem ofpunihimerishash eenegdabh kel INthe evert a courtry
inusaide cit whth is"exesave"" iNlight o urert ecorsmt con itors.
CERarly the  eagnofa moretary wrionblke £ Il U mattersa bt ari carrot
be overboked -

W ith repect to the key quesiorsrotel above,we ri that fthe more-

3T he pdnt of aur earier eerdse Wes O exple the grirs 1 maetary unian arising
fran thosaurcss: the riedudian in rarsactias assts and the intermalizatian of begoarthy
nadbar " tpe maetary polides that aul arise in a sstting with mulip e independenit
maetary authartties -



tary authority hasthe ab ility to move prior to the salauhorities thenit

isab B to £kt a moretarypokythat willspport the rg-hed albcaton
ofrik. [ s==rib W, the grorgcentralbark ussitscomm itmert to thwart

ary srategr irteractiorsb etw eenthe ineperiert salauhorities.( ven
the moretarypokychoke, the salauhorities udrg sate conirgern tax
rates Irgre agerisacairg uremp bymert risk intheir courtres. Inthis
cas,the moretary uorcreateshere tsofrel uwel trarmctorscogsw ith-

ou popari irggab ikatonpoky: the spposi tral e-o® i oesrot exad -
For the= rearg moretary uronisw e lire mprovirg-

We e>xp bre two akerrative rgitutiorsinw hch the moretary ronis
bEsarcesstil Inore, we cordl er the possab ility that me pokymalers
either the sallor moretaryauthorities are urab E to ai equatel/responi to
ecorom everts. Here d e Bcptirgmoretary cortro Ito a Srgk certrallbark
iscereral/cog Iz urkssthe country peci ¢ aggecate shocksare perfctly
corre hted ,the argk certrabbarkw illrot have erough too . For the <cori,
we assume that the certralmoretary authority ¢ oesrot have the ab ility to
cred b lycommit to tspoky. A welfire bssfom moretary rionmay arie
Fom thisweak certralbark that reporisto the bul et d ec iorsofthe
ineperiert “salauhorities! Asa cormguerne, each member courtry
rertsto morey creatibonasa mearsof ranirg its salde cit to the
skbere t ofitsow Ncitzersdne the irtationtaxishorre byalmember
courtres. Inother wonl s there exagtsthe posab ility that a moretary uron
is® poorlydesgw that a igorage came arieshetweenratoral sal
auhorities Bal rgto a bssofdab ikationari welfire-rel uwirg irfation
Inthiscae,a moretary urorrarwel uwewelire rehtivetoaworl ecoromy
with mulkip kEcurenies.

2 Firg-Bes Abcation

This=sctonofthe paper preerisour mod elofthe worl ecoromy ani
@ besPrthe rd-bes albcation. T hisBrmsa bernnhmarktowhrhwe can
compare the albcatiorsobtaired byd Rerert moretary/ sals/tems.

4 s in Sargeell allece [1981 ] a key issle is the determination of the coordinatian
betneen maetary and ™ scal polioy: vhidh is doeen ™ 1st?2



21 Basx E rvirormert

We gu y anover bppirg gereratiorsmod ellw hch buill syponthe aralgas
ofCooper-K emp¥{1998] by ad d irg unertairty ari the irteractionb etw een
“sallari moretary poky. ABagrisive Br two period sani redi e inore
oftwo courtries. By assmptiorny Bbor isimmobik> Ineach courtry, a
grgk, rordgorab B good isprod uel - Ageriswork inyouth, prod u irg the
courtry peci ¢ gpod ard cormme the gpod sprod ued inboth courtriesin
ther ol ace.-

Acenisi Rer w ithincourtres( e to ther emp byment fatus each pe-
rind arariom Factiongeofthem have anemp bymert opporturityw hik the
remairder are urab Btoprod e 8 T hisi evice albw susto ir i e realshocks
to the mod elari motivatesgoverrmert irtervertionthroudh the provison
ofuremp byment irgrane’ We assame that q. isa <rially unorre hted
sockw ith Eqge ~ ?(0;1):

W ith reqari sto ther prefrernes acggriscorgme the gpod prod ued
at home ari the ore prod uwed abroal - AsinCooper-K emp¥[1998], we
inrol ue N vl Laleci ¢ Socksiro prefrenesto motivate the cpirs
Fom moretary ol ore Brmall, in vii Lta E INthe home courtry have
prefreruesrepresened bythe ﬁl)w |rg Ltlltyfntnn

- = -

=U ‘7211{11 _UElhil @ llltl)hc:{l ig nt'(l)

Here the spersrpt 1correpor sto the gatusofthe acert, w hether she is
empbyel (i= E)or uempbyel (i= U),d ; isthe BvelofRoremptionoF
the home gpod whernoll ,an ¢, isthe Bveloforgamptionofthe Breign
ool whenol ,art nlisthe sppl ofFhbor by agen & recesarily equal
to zero Fi= U . T he Bntiong (Frepreeristhe ( isxtility ofwork, ar
iIsassmel to be inNreagry, corvexari cortirousl/d Rerertiah E_Firaly,
Ue 1 ISanin vil talspeci ¢ tage shockthat irfternesthe margirallrate ofF
sb gitutonb etw eenhome ard Breigngod s w here g 1 ISaNiid raraom

5T hus, reHtive O thedisaussianintl undell]1 961  aurresults are bissed agairst nding
cArrs o maetary unian.

5 ere and thraughout the paper; we ganerally reir-directly 1o hame country \arieblkes
and danote those Torthe Toreign aunry wWith * supersanipts - U nkess stated othernise, we
asume that g ad f are nadegenerate randam \arieblks.

"Charly thisis justae ofamultituce ofpassible shadss - T hissped catian was dnosen
partdy fortractebi ity and partly die © e sl doligatian thatarisss fiom the proAsian
ofurempbymeantinsurance, aratural and auite visibke fom of stabi izatian pdioy.

6



variab B w ith meanu:6 venthe seci catibnofthe wility Bntion i is
raturallto redrict Py 140;1]-:T hisshocKisrealkel npernd & 1,ater the
kbor sppldecigon

T he prod utoNEntonisthe U ertity Entionarn there isro capitall
Asacerisare i ertcalat the time oftheir hbor sppl/decigon they w ill
workthe ame amourt, d erotel asn¢-Here per capita output ofthe home
opod INnpernd tisamp b/ n@e

T here lsanara I)gJLsobpctlve fntlonﬁr ﬁrelgnagans

= -

nh_U(:hlv 1 ‘Unlh(il“L 1ll1&1 h(fl Ne

We assme that pg 1 arni [ ; have the sme ¢ igribution P er capita output
ofthe Breigngol isthengvenby nid; -

22 P Rhrrer'sP rob Em

The phrrer'sob pctive isto maxankze a weighted average ofthe wellfire
ofthe agerisineach cererationary iNeach courtry. Asthe courtriesare
comp ktely smmetri , the p hrrer gvesequalweight to them 8 Further,
we asume that the p hrrer treatseach cereratoneque /. Sine there Is
rv physcallcapitalari pre€rernesare irtertemporally sparab k, we bok
at albcatiorsw ithina period w here the p hrrer d ec o esonthe emp bymert
bve bofereratbntagrisan the coremptionkve BPr gererationtj 1
acens. INd oirg @, the p hrrer iIsassmel to kow the c urrert gate ofthe
ecoromy, in il irg the realkel tages®r each agert ari the emp bymenrt
ratesinthe two courtries.P u ( Berertly, the p hrrer chooksgate cortin
cricoremptionabcatiors®r ol agerisar emp byment bvelBbr yourg
aceprisw here the agrecate Sate isi eroted bys= (g;1;07,;0;9%) art p (1)
repreernisthe reakatibnofthe tage shock Br a home (Freigr) acprt ®
Formall, at the gart oFary period , the p hrrer kctsa cortirgent
cormmptionpro B Hr home ard Hreignol agerisgvenby:

s ) = (E' S ); EFS ) E" (551 ST (s51)

8T hus the madel abstracts from any pdiitical aasiceratias thatmidht ked tounequal
treaiment of countries and/or gerneralias - i ¢

°t ere q @) denctes aaunatvale and g;; o) the pastvalle. In prindpk, the
plBerculd make asumption degpendattan pastemplbyment statLs as well. Further,
U represents the realized teste shodk Tor an abittaxy hame agantad = is the realized
\al e foran atbitrary Todgn agait.

Ve



ard
Es ) = (E' G E G EN ) E T SH)

repectivel/. Further, the p hrrer choos(n (s); n“(s)), the Sate cortirgert
emp bymert Bve bofthe curert gereration. Note that thes fntiorsare
rot time d eperiert aswe BcusoNngatiorary 9 Ltors.

The phrrer @ les

max Eeuey ;U + @ ig U+ LU + @ oS Un
S EEHN (S)in=(E) Gpuy T (i) Gis CELTY

i @®) i T E)g
b jct to:
B0 1€ S+ L0 )E" S 05, " (S0 (L i DE " (S 91= n(@:qN)q
an
Epel0i1 ET I AL i )E S o) T (i )E T (s:u9)]= n"(@: 7)d”

Bralls
T he reautirgabcationhastw o mportart agpects optima lridk sharirg
acrossacgenisart anezx cert Bvellofemp bymert _.Formally:

Propositionl The rg-bes albcationischaracterizel by:

R S S | S O §
E(sp) E'sp) ) e

jo] jo]

lap _ 1ap _ " _ U
Efsp)  Efisp)  EfiEEY)  Efised)

ari
gng= 1= g Hng":

P roo®E See apperi ix-H

From thispropogtion the p hrrer a bcatesthe gvernamourt ofthe two
coremptionNg@old sacrossthe ageriss that the rato ofmargraluilities
oftoremptionbetw eenary two acgerisisgate inepertert. T hisisthe

8



Hm ikar expressorofoptimalridksharirg- For our ecoromy thisimp kesthat
arytwo agerisw ith the sme rea Eatonoftagessoul corsme tdertral
corsmptionburd Esirneperiert ofratiorality or emp bymenrt datus. As
we shallse inthe d ecertralzed ecoromessu kel bebw , thiscori itiorw il
be met iEat the era oftheir r< period o FKE, yourgacerishave the sme
kve bofinome reqani kssofemp bymert fatusan ratorality.

For the emp bymert d ec i0N reca Bthat yourgagerisd o rot krow their
tages. T hus®r the p hrrer, the emp bymert BvelEmay orly d eperd on
(0;q°) asini catel iNthe propogtion

3 Al ukrcurenyworll ecoromy

¢ venthisphrrer'ssblibnwe row tunto a d iIsusoNoTl ecertralzed
ervirormens. 0 ur gartirgpoirt isa mulipkE curenyworl ecoromy in
whikhboth salari moretary pokiesare d etermired by ratioralgpvern
mens. A key itk isthe ranirgofob Egptiorsto the uremp byel ani risk
sarirgacrosscourtresdne thisisthe essene ofF 'tab ikationpoky " in
our ervirormert.

Thissctonprexrisa has ire mod elofa two-courtry worl ecoromy
iNw hrh the goverrmentsineach ofthe two courtriesireperiertlychoos
their salari morwtary pokies. Inorier to captue potertelquirsto
moretary urionfom a rel utonintral irg Frtiors there isanirnomp kte
markets £ature INour mod el Ineach perod , good smarketsopenb ebre
extharge markets. T hus ol agerisare urab B to al jud their curenyport-
Thosinrepores to tage focks. Asw e alle, thiskal stoamisbcaton
ofremuces!’

We ra @be the iniivii tefsoptimzatonprob bm . We thencharac-
terze optmalgverrmert pok kesari the equilbrium albcatiorsBr this
rgtuion

31 InMwvidwllptmeation

The agert's(d ecigors over emp bymert ari corgmptionNngod sare con
drairel by her inmome ari by casinad vane cordgrairtisashoth gol s

10 Carly the assumed timing of markets is key 1o aur results. In aur fiamenark, the
ast of gding o an exdange market forod egats is thus in nite. A s we shall =g, the
implicatias of this in nite astan be parameterized by the uncartainty oer tstes.



mug be pucthasi inthe ratibralcureny!! We sow thes corgrainsin
i etail'Br anagert iNthe home courtry.

Let | L represert the imome ofa home agern ofcereratontw ith emp by
mert datusi= E;U . Futher, Bt m ¥ ard m T reprert the holl rgsofF
home ari Breigxurenybya home acert oftererationtw ith emp bymert
datusi= E;U _The corgrairtisofa home agert are thengvenby:

mi+epg=1

-

p&1¢1: mi
ari

pilcifl: m E

Br i= E;U _Accort irgto the r< corgrain, inome earrgl irmyouth ishel
either ashome ¢ureny or Breigncureny, w here e iISthe period tprre
ofFbreigncureny iNtermsofhome cureny. T he other corgrairisre hte
the hol irgsofthe d Berert cureniesto the cormmptiono ¥ ralgod san
thusre®ect the cash-iRal vare corgrainis.

¢ veninome Bvelks the corempton kvelbofthe in vl utalagenisare

gvenby:

N S 1.1

Pe1 Pe1

Br 1= E;U:-Note that incortrag to the p hrrer'sprob Em ,corgmptionis
rot d eperdert onthe realkatbnNofthe tage swock. k isinthissre that
mulkp B curenies kal to the misbcatbNnofremutesan thusa qin
Fom moretary uriona topk we exp bre ind etailbebw .

Firall, inorder to determire the Bbor spply deciorsofacggns we
reel to he ecic abou their inome Bvelban thusabou goverrmert
pokies.t overrmentsare assamel to Bvyta>esonbbor inomesw here ¢

' CogpperKempf[1 998 Jarge that the cehvincadhance aostiaints can be gereratied
endagenacsly by allbbningindividual govermments todnocse oer Al restrictias regarding
e tpe ofF aumacy usad in theirbamne markets _H ere, Tor tractzbi ity, we impase thee
arstrants directly_ | otsble attributias by L ucss [1990 ] Fuerst[1 992 Jand Christiano
and Eidernbaum [1 992 Jalbo use a partiaulrseouenang ofedancss 1o imitrarsactias
thrauch the intraduction of acstly market partidpatian -

10



d erotesthe periol ttaxrate.T husthe inome ofa repreriative emp byed
acert isgvenby:
= -
l£= poe lich - @)
Ugrg thisde ritionofFinome, the rg order contitibNnw ith repect to
emp bymert by a reprenative gereratbntacen is?

1= ngqno:

So, Br Cobb-Doughsuility fntors in vl tal kb or spp W ec iIorsare
iri epert ert ofthe proportioral kb or imome tax. Derote by & thisirpu -
T he imome ofa reprekriative uremp byel acert isgvenby:

le = b €

w here b isthe rom iraluremp bymerthere t pail to anuremp byel acer.
T he= trarsfrsare rarnel fom the tax reveruescolctedl fom the em-
p byel agerisan the prirtirgofraw curenyasidesrbel Brther bebw .

32 I arket £ quibrium gvengverrmert pok ks

Ineach period ,a gpod smarket art a morey market openineach ofthe two
courtries. T he market ¢ Barirgcon tiorsBr the gpod markets home ari
abroal repectively, iNpernd t 1 are:

Geit = GEut QiG0GLT GiGgr + (i gD ¢a)
Joif = i+ QidgDET+ oG+ L iawG, d))

T he FE 4 e ofthex expressorsisthe oupu by emp byel agerisinperiod
t 1,uargthe #ct that allemp byel acgerisprod ue A urtsofoupu - T he
right gl e correspori sto fert irgonhome (breig) good sby the Hur types
ofageris emp byel arn uremp byel iNneach ofthe two courtries.

For the morey markets the gvengock oF at morey mugt equalthe
romirallvalle ofoupu - For the home ari Breigncourtresthisimp ks

12T he derivation of this epressian is part of the proofof P riepasitian 2

11



We = pad 2)
Mg = peddt: &)

T he exxharge market ¢ Barirgcon tonisamp ly:
G &+ Qi = edal c + (L iGN L))" G)

Firally, the goverrmertseach fce a bu et corgrairt _T he trarsErsto
the uremp byed mug be ranel by either the co lkctionoftaxreveruesor
the printirgofmorey,d erotel ¢ % =T hus Br the home courtry,

paeeht+ ¢ = (L iaob (B)
art Br the Breigncourtry:

@ i gy : €))

T hes trarskrsto agerisoccur prior to exxharge market trad es. T hus
the trarskr ofi omed cureny to uemp byel acerisd oesrot mp by that
they are urab k to corgme Breigngol s.

T he albcatbNngvengvermmert po k esisthencharacterezel by:

Pl A+ ¢

Propogatiorn? Inaworl eoromywith mulkip B curenies gvengvern
mert trarsEr po k iesthe (home) corsmptiona lbcatiorsare gvenby:

N PP A f_3 _—, Oe1 1 it 4.
il - ll¢—¢+73/¢ﬂ él- liu ¢—¢1+73/¢T, (88.)
Ot k (3 I o qt, n ?&t .
(J..Elh - ﬁ¢q&1 1_1iéi - déf: 130 Oe 1 1 1k -
' Tige "N aene 10T IR S T ™
@)

P roo®E See apperi ix-H

INnthes expresory the rate ofgow th ofthe morey spp V isd erotel
by %% art iscomputed directly fom the trarsfrs. T hat is %M «= ¢
MeiMgran AFM g=¢F "M g iM g, -Asusnl there are arabgus
expressorsr freignagerns.

12



33 Equibriun 6 overrmert Pok ks

The salari moretaryauthoritiesw ithineach courtryare irtegated -How -
ever, goverrmertsact rercooperatively visa-visore arother - T heir ob jec-
tive iIsto maxanke the expected KEtime uility ofa repre®riative yourg
acert intheir ow ncourtry_ T hey choos taxratesari morey creationrates
amubareously each perod , ater ob =rvirg the Factionofpeop b curertly
emp byel an takirgasgiventhe poky chotesofthe other gpverrmers 13

We ni that the equilbriun s Ltbnofthe rorcooperative came is
characterzel by:

P ropogation3 Imaworl ecoremyw ith °exa B excharee ratesari mukip k
curenies the equilbrium po k essatisky:

- . F - . oF
~liéie _ a-Llilt _ a

»

P roo® See appert ix_l

INnthisexpressgon », repreeristhe perind tpoky chore ofthe home
opverrmert_ T hispoky re°ectsthe rate oFhbor taxationari the rate oF
morey creaton Inequilb rium the gverrmertsare iri Rerert w ith repect
to the rature ofthe ta>atiort the optimallpoky ischaracterzel by comb ¢
ratiorsofthe Rbor taxari the irfationtaxthat trarskr a gvenamourt
to the uremp byel - T hisinetermiracy, remirisert ofthe T irhergenruk,
anmp y re°ectsthe exagerne oftwo irgrumentsat the d iposlofgvern
mertsw heneach gpverrmert orly hasa gak to Irsre agerisaquirg the

riskofuremp bymers %
U grgthe optimaltaxpok ks equilbrium corsmptionalbcatorsare:
= -
G = G e M and T=d%= 1ig €, (Wa)

13| ote that the maey supplies in eedh cury are the anlly statke \ariabks in the
systam as there is no physical epital. In addiian, policy dxdass can be aatingaitan
e realized vabes ofthe enpbymeantshodss in the tho cauntries_ T he egui ibria thatwe
dnaracterize are dependaitanly an the counry sped campbymentratss and arell arkov
perect gven this represantation of the state space- | ole that these risstridtias seam
natuiral gven thatthe inherited stods of atmaney in eech cunry aie, in the eqpilibria
we arsider, inebat o real allocatias - 0 Faourse, there may exdst other e ibriain
which inherited maney stods matter-

14T he fctthat there are mare insttuments then targets in the multi-aunenoy eMian-
mentis impartant for undarstanding aadiias underwhidh maetary unianwill lkeed ©©
a bss of stebiization.-
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ar
G == Lilgen an = &= hggn: Qb)

Note that the optimalreracooperative goverrmert pok esperktly irgre
ageristom the curert ridkofuremp bymert _Further, the °exa B excharee
rate s/gem imp Eesthat corsmptiorsare equa kel acrosscourtresaswell
iNnthis<rw, the mukp k cureny equibrium w ith optmal gverrmert
po Kk esprovi esirgrane bhoth w ithimar acrosscourtries.

How ever, there are @me mportart d Rererneshetw eenthisalbcaton
art that obtaired bythe phrrer_Fird, the hbor spp Iy ofthe home (br-
eig) acenisisinepentert 0y (°) asthe Cobb-Doughkspre®rennesimp iy
that thisd ecigonisirieperiert ofthe taxrate. Inthe p hrrer'ss Lion
emp bymert variesw ith g (g°) irord er to gab ilze tota loutput - Irteretirgly,
thisoptimallemp bymert pokywoul arie rfthe goverrment hai accessto
Lmp-am ta>es.

Secord , thes agerissRer fom rot beirgab B to ad equately te their
demari Br cureniksto the actualvalle ofthe pre€rerne parameter |:
That is inthe phrrer'ssLliton coremptionisoptimally ( epertert on
the realzel tade shocks. Inthe worl ecoromy w ith mukip B curenks
thisi eperiene isrot fash k.

U arg the expressors Br cormmptionalbcatory the expected wility
(v e lre) cererated by thisequilb rium isequalito:

h 3 - 3 “1i
Ve~ E o ‘5111;, SR ich)u GG
= Epabhp+ipe)hlip an
+LEENQe )+ 1ip Ehagl, + H®) j@):

Inthe remairi er ofthe paper,we ue thismeasre asthe hernhmarkrebtive
to which the varibusi eagsofa moretary uwonw illbe comparel ari
ases®( -

4 StrorgCertralB ark

We row cordler a morgtary urionde ral by the preene ofa srgk cu-
reny ari a Srgk morwtary auhority w hch repreristhe irnteregsof

14



agenisinmember courtries!® INnthissction we make a key asamption
recart irg tim iry: the cerntrallbarkchoossitspoky b e®re the salau

thoritiesineach perwod -We term thisa grorgcertralbarkgne thetimirg
assmptionimp Eesthat the moretary authority hascomm tmert pow er vis

a-vis salauhorities. T he rext sctiornofthe paper exp bresthe a kerrative

cae inw hich the certralbarkmovesafer the “salauthorities!®

T hisscton ra sow sthe optim zatiorprob Bm ofa represriative acen
iNa gvencourtry an thenexp bresthe coni itors Br equikb rium gven
overrmert pok es. Then asinthe ca ofmulkp B curenikes we exp bre
the equilb ria ofthe came b etw eengpverrmertsurier the assmptionofa
drorgmoretary wionde red asa moretary uonw ith a grorgcenral
hark.

Asw illbecome ¢ Bar, thisisanirgituoralsruture that createscuirs
to moretary urionthrough the prerne ofa commorncureny.-T he cairs
ari ( rect by fom the rel utionoftrad irg Frtiors. Futher, the red wtonN
iNnthe runber oftab ikatontooBiNneach courtry (0 we to the creationof
a certralmoretary authority) i oesrot Emit the extert to w hch agerisare
irsrel agpirg agyeapte shocks. | strial, the salauhoritiescanre-
fori to courtry feci ¢ uremp bymert fiocksan thuset c ently irgre
the momesofagerisacnirg emp bymert ridk. T he ridk asmcitel w ith
uremp byment variatbrsis( isspatel iNnthe gpod smarkets!’ So incon
trag to the prel ctiorsarigrgfom the worko®i wri el there isro trad eo®
hetweengab ikatonNnpoky bsesan rel UutorsiNtrar\ctorscodsas
<citel with the creatibnofa moretary uron T hissctionofthe paper
conn Li esw ith @me ( is usonofthe rob Ltressofthe: il irgs.

41 Wnvdwl0ptmeation

6 venthe preernie ofa commoncureny, i vi tafsw ith emp bymert
opporturitiesoptimally choos their Bbor spp /- ARagris ux innome

15T 0 maintain symmetry, we assume that this stod< of maney is initially distributed
egLally aatss the t\o aountries -

16| nterestingly, this paralek the disassion of Sargentand W alllace [1 981 Jwho arnalyze
dossd economy manetary modek witth tho polar- fams of coadinatian betneen the ™ scal
ad maetary autharities -

17T his is cearly a strag result that;, ss we shalll see, depencs an the unitary ebstid ty
ofFdemand.- S, the eanamics of the prdolem implies that supply shods are partially
ARt by price variatias whidh td o stebilize Ebarinaomes.
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receivel iNyouth to  rane their coremptonexpent ituresw henol - IN
cortrag to the worll ecoromyw ith mukip E curenies agrisi o rot have
to make portBho d eciIorspror to the realkkatonoftheir tade ocks. k
isprec il the reb>ationofthe cash-inad vare corgrairt that kai sto the
cpirsassc iated w ith moretary urion

Formall, the repreriative yourg, emp byel acernt ofgererationtfom
the home courtry © Vesthe Hbw irgoptim zationprob bm:

3 3
max Efie: @) + Cike DG 0i0000
GG ine
b pct to
Pe1Ght Pa1Gr= POl §¢d) ~ IE:

Here the tax rate onthe irmome ofthe home agen isgvenby ¢3: INthe
bul cet corgrairt, pe (pp) repreristhe period tprre ofFhome (breigr)
opol sinterm softhe commoncureny.

The ra orier coniitiorsBr the reprenative, emp byel home acen
are gvenby:

gMone= 1 L2a)
ari
h | € f | e
élz He 1 ar 1= A iper) - (12b)
Pe1 Pe1

ChRarly (5) mp kesa corgart hbor spp W equelto that obtairel inthe
previouscae, n T hus w ith the= prefrenes the moretary irgtutbnNhas
v eRect onemp bymert ( ec I0rs. Sine the coremptiond ec ioNismai e
ater the realkationofthe tage Sock, cormmption bve brepon to this
Sock.

T he repreriative uremp byed , yourgacert fom the home courtry d e-
¢ il eshow to albcate irmome,d eroted byl ,acrossthe corsmptiongpod sin
ol age afer ob ervirgthe 1 nsmratr tage sock. 0 ptimalcorgemption
bvebsitisk:

" I v 12
G = b1 aru 1= Qike) o 13

Pe1 Pe1
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Sine thex acgerisare uremp byel , their romiral inome isequallto the
uemp byment bere tsthey receive both fom their ratioral sallauthor-
ity, d erotel by bg:T here are arnbgpusstsofon itiorsHr emp byel ani
uremp byel Breignagenis.

The salpokikesare gvenby the BvelbofFhbor taxationar urem-
pbyment bere ts (¢ g;bg) Br the home gverrmert an ¢ S;6%) Br the
Preigngpverrment . T he certra Imoretary authority ¢ reatesmorgy inperiod
twhth isd idrbuel to the salauhoritiesofthe two goverrmeris. We
Bt ¢ Tan ¢ Sderote the period tmorey trarskrsto the home ari Freign
ogverrmens.

So,the bul cet cordrairt ofthe home sallauthority isgvenby:

(L igobg= ¢PAp@et ¢ L 14)
The BT gl e ofthisexpressonisthe Bvelofuremp byment bere tspai

by the home goverrment. T he right di e isthe um oftheir romiralltax
reveriesari the morey createl that °ow sto the home gpverrmert.

42 Equibriun

For thisirgtunraldruture, the moretary authority d eterm iresthe rate
ofmoreycreationprior to the d ec isorsofthe two  salauthorities. Ingame
theoretralltermswe exp bre a tw o-gacge came, w here the certrallbarkp hys
“rg,an thenthe two ratioralgpverrmentsp by scori , reracooperatively
d eterm irrg their ow Npoky. From (14), the morwy trarsérsamp by sp-
p Emert the re@urcesavaihb kB Br the i irigofuremp bymert irgrane.
T hus the salauthorities gventhes trarsfrs w illd esgnU 1s/tem sthat
equate the imomesofemp byel arn uemp byel acenis asinthe regme oF
mulkp B curenies.

Takirgthes ( ec isonruksh ythe salauthoritiesasgiverythe moretary
authority canu® morwey creatibonto rane thee U I progamsan thus
red idrib ute rom iralinomesac rosscourtriesto o®<et ad verse emp bymert
shocks. How ever, inequilb rium, the reporw ofprresto varatiorsinthe
emp bymert socksissk ¢ iert Brthe gab ikatorofrom iralinome: active
inervertbrby the certraImoretary authority isrot required .Thuswe 1 :

Propogatiord There exddsanequibriun inthe grorgmoretary uion
where the rate ofmorey creationiszero, rrepective ofthe valesofthe

17



e ks the tadationratesare equa lto

S

(€= 1ige
i = lide

T he cormmptiona lbcatiorsare gvenby-
éhl = déhl = & 10e 1N ar éf = f1 = (L ile1)0g N 1%)

=@ =Citeten an G = 7= petgn  AD)
ari the empbymert albcatiorssatisfyn = n“= n where:

gmn = 1:

P roo® See appert ix.l

Note that the cormmption kve br each type ofacert d eperi onthe
expos realzatibnofthe in vl talgeci ¢ tade shock - T hisd epert ene
oftoramptionony; asinthe p hrrer'sabcaton issrelyore ofthe pirs
asmciatel w ith havirga commoncureny.

Avery mportart agpect ofthe resutirga bcat onisthat ageris romiral
inome kvelkare inNeperdert ofoth ther in v talemp byment fatusan
acpirg courtry feci ¢ ocksto emp byment rates (Qudp) iNntheir youth.
The rdg Hirm oFirsrane isproviiel d rectly by the taxationpoky oF
the salauhorities asinthe above propogtiorn. Reca lfom P ropostion
2 that inthe ecoromy w ith ineperdert salar morwtary pok s the
authoritieswere in Berert between ranirgU Ibere tswith Rbor inome
taxesor igorage -t strie l, the grorgmorgtary uronremovesorse oF
the two too b that the salauhoritiesare Bl to the u= oFhbor inome
ta>esto ~rane the coutry peci ¢ U 1 s/gems?®

T he =ctori Hrm ofirsrane isprovii el by the gab ikatonofromiral
inomesiNrepors to the spp y gl e emp bymert hocks. 6 venthe urt
taryebdrityofi emari ,createl bythe Cobb-Doughspre€renie druture,

18T hus aremigitamjeciure thatan impartantelmantin this disaussian of stebi izatian
with strag maetary unian hes 1o dowith the number ofinstruments reltive totacets.
In aur econamy, a singe govermmatt hes to insttuments o hit a axget. H ence, a8
damastratied in P rpasitian 2, thare is an indeterminecy with respect 1o the nature of
ineervaitian. So, maetary unian is not destzbi izing here because even in the aosaae of
adtive manetary intenantion, the  scal poners are sut-date. W e retum o this issue of
instruments \s_ targets in Sectian 5 -
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variatorsinprrese®ective ly 0@t the exogerousvariatorsinemp bymert
rates Bavirgthe rom iralinome earred by yourgemp byel agenisiri epen
dert ofg.- lEaswe asame, the morey spp Vy isequally ( idrb uel across
the tw o courtriesinthe intr Iperod , thenthe yourgagernisineach courtry
w illhave eque Iharesofthe morey spp Vi inaBtime period s. T hisguaran
teesthat their romiralinomesare gabilked iNthe equilb rium w ith zero
morey gow th.

T here are other equilbria urder grorg moretary urorn From P ropo-
gton?, it isapparert that corsmptionalbcatiorsd eperd pirtly onthe
rate oFinome ta>atbnari the rate ofmorey creatior. The albcation
iINP ropogtioN4 prksore scth combiratonofpok es. Inpartc ukr, 1F
the bwer spport ofthe courtry eci ¢ emp bymert docksissat cenly
krog, there w illexast equilb ria w ith pogtive moreycreationabrgw ith pos
itive gate conirgert inome ta>es. To garartee that rom iralinomesare
eque lacrosscourtries the rom iraltrarsérsto each courtry w illbe U ertk
call Importartl, allofthes equilbbria pport the sme realalbcatiorsof
corgmptionart emp bymert.

INnthisequilb riun the w e lre ofthe represriative acen IS

Vs = Effler Nlle1): Q ibe) N i Ye1)d
tRERNQe+ 1ip Ehge, + ) igM: (16

Here the expectationistakenw ith repect to the N vl talpeci ¢ tage
$ockp 1 ard to theemp bymenrt shocksi urirgthe acgeri’sktime (O e 1506 1) -

4 3 WelEre Comparisrs

T hisexpressonofw e lre a bw susto compare the albcationuri er a grorg
certralbarkw ith that ob tairel byaworll ecoromyw thmulkp Bcurenies.
We ni that:

P ropogtion5 The d Rerenie iNexpectel uilitiesachievel uder a drorg
certralbarkari a °exd E exharg rate worl ecoromy with mukip kb cur-

renksisalayspogtive ari equalto:
( A ! A 1)
1 jle:

o ~ VsiVe= E U&lhi%l + QLike) 130 17
1 1
" 1= —var)[=+ N
b Qip
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P roo®E See apperi ix-H

CERarly the qainto moretary uirioncomes¥om the ab ility ofagens to
repore to the realkatonoftheir tage fwocks. Araltically, thisginis
re°ected INthe var() term IN@ & - INreaesinthe varib ility ofthe tage
socksw illred kLe Ve an thusinreas o o -

Rehtive to the p hrrer'sbLton the albcationurier a grorgcertral
hark arceel sinprod ucirgoptmalrid Sharirg: the romiralinomesan
thuscorsmptionabcatiorsare equalkel gventades. INeRect, the gpod s
marketsequalze romiralinome acrosscourtriesani the salauhorities
equalke INomesacrossemp bymert gatus. T husoptmalrik sharirg Is
spported - How ever, asinthe cae ofmulkp k curenies the hbor spp ly
lecigonisrot rg bes . Aginthisre’ectsthe presrie ofproportoral
inome ta>esor, equiva krtly, the ab e oFflmp am ta>ation

4 4 Alkerrative prefrenies

Urder a grorgmoretary uron iractwvity isoptimal®r the certralmore-
tary authority- How ever, thisisa corgquenie ofthe fct that Cobb-Dougks
prefrernneshave the sec B lpropertyoforgar b u et shares. Iimour muk
ool <ettirg, thisimp Esthat rom iralert irgonthe gpod prod el Na
gvencounry iscorgart . T hus asthe quantity ofoutpu varies the prre
o®@=xtsthe movemertsari romiralinome iscordan . k ispreciel/be-
cauze ofthisuitaryebhdr ityofi emard that rom iralinomesare gab ik el
acrosscourtriesw ithou the reed Br trarsBrsfom the certralbark?®

To cordl er anakerrative eci catiorny Sppo< that prefrennesare iN
deal gvenby:

bolE', + L iGD) 1909
W ith thispre®rene gruture, hbor spp Vi isgillgvenby the cort itonoF
ngho=1

but, incortrag to the Cobb-Doughseci catiorny aggyecnate bul get shares
w illd epert onrealkatiorsof(qg gy) - INpartc ubr, facerishave 1 ertcal

19\ ote that stebilization of naminal income implies that agents with the same testes
hae the ssame asumptian bunde (@ adition foretdentalbcatias) since agents e
the same pras.
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rorgochagc , smmetrc prefrenesw ith g = 5; thery inequilb rium , p¢=
pe?? Thisimp Eesthat remirallc DP inthe home courtry rehtive to the
romirallc DP ofthe Breigncourtry isgvenby:
Gede

gne aBagerisprod ue the corgart Bvelofoupu n. So, iidhocksare
perfctl/correhtel acrosscourtries thenridk dharirgremairsoptimalleven
w ith aniractive certrallbark.

Hemp bymert shocksare rot perktly postively correhtel , romiral
6 DP inthe home courtryw illrot equa lromiralk DP inthe Breigcourtry.
Hene, ridksharirgacrosscourtriesw illb e mperkt inthe ab e ofertral
barkirtervertion Irvkct, the certralb arksoul create moreyari trarskr
it to the salauhority ofthe goverrment inthe courtry w ith the bw  Bvel
ofromiralt DP .6 iventhes i s the salauhoritiesw iBequalke the
rom iralinomesofemp byed ari uremp byel ageris. INe®ect, the optimal
certralbarkruk isto gabilke romirallc DP ari rot recessrilyprres.

Inequilb rium, thisequa kEationofrom iralinomesw il kal to ex cert
albcatiorsofridkboth w ithimarn acrosscourtries.So,the ra bed albca-
tonofridkcanbe spportel bu, asthisexamp b illdrates thisoucome
w il cerera By require anactive certrallbark. O re might irterpret thisasa
Trm ofF salE eralisn gventhe ab ility ofthe certralbarkto rel igrib ute

reallweakh acrosscourtries.0 ftours, the certrallbarkisd oirg < through
morey creationrather than( irect ta>ation.

5 Weakll orwtary U ron

T he resuksob taire! thusHr i cate that cornnerrsover the bssofsab ik a-
tonpoky throuth the creatiomofa moretary urionmay rot he justi el -
How ever, it iIsimportan to realke that thes resuksre®ect two frorgas
amptiorsabou the cornut ofmoretary poky:-

2the certralbarkwasab b to choo= morstarypo kybebre the ratoral
auhoritiesktel salvariab bs

2 CEarly in this eampke there are no gairs I maetary union since varQ)=10:T he
pantwe make ebaut the need Tor eanral bank intervantion woul essily exterd o an
eanpk with teste shods s g as the eoui ibrium reouiired pe = pi-
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=hoth the certralbarkarn the salauthoritieshal a rch st oftate
cortirgert poEy irgrunertsat ther d ipos L

T his=ctonofthe paper ftuesondab ikationpoky uer akerra-
tve irditubralsrutuesw heh rebxthese drorgassmptiors. For thes
cakRswe i that imeel moretary uwionmay ertaila bsindab ikaton
creatirga trad eo® betw eenthe Equrl ity cairsofpirirga moretary uwon
art the wellire bsesfom rehtively ire®ective gab ikatonpoky.

INnthe rg cas, we retainthe asamptionthat the certralbark has
commitmert power visa-visthe sallauthoritiesbu mpo< resritiorson
the rature ofthe sallirterventors.Weterm thisca®a "" salycorgraired
moretary uori’. Inpartcubr, we assme that the salauhoritiesare
uab B to st fate cortirgert tax ratesthus inelect, red u irg the st ofF
irgrunertsavaibb b to the pokymalers.

INnowr kcorni cask, we weakenthe certralbarkabrgtwo ¢ mersors.
Fird, we regrrt the ratue ofthe cortirgen iesassc Btel w ith moretary
trarsfrs o that the ( idrb uwbNof=Rigorace isthe s me acrosscourtries
ar ireperiert ofemp bymert socks. Secori, we rebkxthe assamption
that the certrabbarkhascomm itmert pow er rehtive to the salauthorities.
We term thisa "Weak certralbarkK " ca. We motiate ari aralze this
allerrative exterave frm gruture w here the salauthoritiesmove prior
to the moretary authority??!

51 AFisallyCordrairzl Il oretary U rion

Up to row ,our aralgsin catesthat the we liire bssfom moretary ron
asmciatel witha red uwtoninthe rumber ofpoky irgrumertsmay rwt oc-
cur, gventhat the salauhoritiesretaingab ikationtoo k(inome ta>ey
art that the moretary authority hasthe ab ility to create morey inort er to
gabilke romiralt DP B ut w hat if@me ofthes irgrumenisare m isgirg?’

2! Chari-Kehoe[1 99 7Jmake asimi rpdntin ataoperiad, nanstodnestic, reduced Om
maodel with go.ermment ddot and maney.- T harin nite harizan madel providss a mae
faomal asgument butis essentially a thopaeriad structure.

220 r, equivalently vhat if there are mare " Shods'” then instrtuments? In fct, asid-
eration of this guestion keds ae 1 woder ebaut the detexminatian of the number of
policy instrumeais. 1N the aosence of a theary of policy instlumertts, we take the sstof
100k aa BbE 1 pdiomaers as exageneos but reaognize that this is a riather strag
assumptian. Far eamplke, a country that hed previasly relied upan seigarage might
deelp an inaome tax system upan jJaning amanetary unian.
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Swpoxk, Br examp B, that the salauhoritiesare urab B to st tax
ratescortirgert onthe realzel valle ofthe emp bymenrt swock: 1e,assme
¢, = ¢7= ¢-Inthe mukp B cureny IrkituoN thisisrot a prob km gne
the coni itioN®r et cent rik sharirgcanbe sitisel by the appropriate
chote ofa morey creationrate by the courtry eci ¢ moretary authority.

How ever, w ith the creationofa moretary urion the salauhorities
will b= thisgabikationtooL Doesa welfire bssreaul? Isthis sal
cordgrairel moretary urongilld egrab k rebtive to a worl ecoromy
withmulkip B curenies?We i that the arsiersd eperi critkcally onthe
pok esavaikb B to the moretary authority arnt , assgesel byl udell
onthe corre ktionofhoc ksac rosscourtres.

Recalthat we have asamel the certralmoretary authority canmake
courtry speci ¢ trarsfrs. Inthisca<, it isfash b Br the commonceriral
bark to make moretary trarsérsto the in vl La lgverrmens recessary
to rane their uremp bymert irerane shemes. INnft, gventhe >el
tax ratesthe moretary authority canprirt ari trarsér morey to the sal
authoritiesto goarartee that the inmomesofemp byel ari uremp byel ageris
are equated , w ithina courtry. How ever, iNnthe resukirgabcation irnmome
kveban thuscorsmptorsofacgerisacrosscourtresw illrot b e equated
urkssthe emp byment shocksare perfct by pogtively correbtel -

T hus INcortrag to the albcatiorscharacterzed NP ropogton5, ridk
darrg ismperftt uksorr(Qpd) = 1- Infet, shocksare perkctly
correhted , the albcatbninthe sallycorgraired moretary uriornw illbe
i ertcalto that achievel urier grorgmoretary uriorn. Inthe hrgacge of
irgrunertsan tarcets the perfct correbtionofthe shocks mp Esthat
ore Essirdgrunert isreel el @ that the moretary authority cangererate
Tillirsrane v ith tstwo rgruments.

Horr(gsdp) 6 1, thenthere isc karly a bssindab ikaton®om the
creatbnofa moretary urion. INnthisca<s, a trad eo® emerges there are
lgur ity cpirsfom a moretary uronthat are inreagryg inthe varib ity
ofthe tage hocksar gab ikatonbsesthat d eperdt on@rr(Qgdy) -W ith
the redrrtiorsout Bred above imposd ornthe salauhorities(, = ¢°= 2),
we r:

P ropodgtion6 Ina sallycordrairel moretary uion (i) iforr Qg dp) =
1, the albcationis dertcalto that obtaired urder grorgmorgtary urion
() Miocksare sk certl/correhtel acrosscourtriesan tadesare s -
ciertly variab B, thenthe moretary urionabcationw illd om irate the out-
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comew thmukip B cureniesart (i) ifemp bymert soc ksare rot perictly
pogtivelycorre htel ard tade socksare rot st ¢ kertly/variab B, themmon
etary urionw illrot be we lire mprovirg

P roo® See the Appert ix.H

0 frous, assgedel byl uiell thes cord eratiors Bal to pre-
d ctiorsabou whrh typesofecorom esw il raturally merce to create a
morgtary uon From thes resulksit isc Barly thos ecorom kesw ith pos
tivelycorrebhtel Shocksart who trade w ith ore arether (@ that there are
ineel cpirsfom tradesari the red utioNnoftrarmctorscoggwhrhw il
pro t fom moretary uion

52 Corsgrairad CertrallBark

Irgeal ofredrictirg the ratue oFinerveribrsby the salauhorities
appo< that the certrallbarkhad Emited powersofirterveriion Inparti-
ubr,cordl eracertralbarkw hcthwas®rcel to equa ke moretary trarskrs
to the ratioralgpverrmenris. W hik our mod elcortairsro ratora b Br this
regrrctionto the extert that certrablbarks(sch asthet CB) are cortrairad
iNnthismarrer, we canevallate moretary urionuri er thes conl itiors.

Asa dartirg poirt, cordl er agginP ropogtond . INnthat swttiry, the
“rg-hed albcationofridkw asattairel w ithout irtervertonby the certral
bark. T hus®r our halire mod el there iIsro mpact ofcorgrairirg the
certrallbark.

Now sppo<e that we cordl er the mp katiorsofa corgraired certral
bark abrgw ith the corgrainsonthe salauhorities mposd above:
¢ = ¢°= ¢ Inthiscas, a veraono 1P ropogtioNn6 holl s. Hithe correhtonN
ofhocksisequallto 1, thenthe certralbarkw il rot have ary inertive
to  Rerertiate trarskrsto the courtries. B y cortinuity, rfthiscorre hton
isrear 1, thenthe wellire bses¥om the ald itoralcortrainsonthe cen
tralbarkw illbe mirmallani thusmoretary urioncortinesto ( omirate
the albcatonw ith mukip kB curenies. At the other extreme, rfthe tade
swocksare rot too variah B ara emp bymert swocksare rot perfctl pos
itively correbtel , thernmoretary urionw ilsilrot be welfire mprovirg-
CERarly, ald irgmore regrctiorsto moretary wionone salcorgrains
are inp kce w illrot be we lire mprovirg.

Thewellirecogsofacordgraired certrablbarkw illb e brger riprefrenes
are rot Cobb-Doughs. Asw e have en®r the seci cationinw hih grod s
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are perfct sb gitues anactive moretary pokyw ith ureque Itrarsérsto
courtriesisi egrab k evenifthe salauhoritiesare unorgraired -

53 WeakCertrallBark

Wede re a weak certrallbark by two irgitutioral fatues (i) the two
ratioral salauhoritiesmove rg bu act rercooperatively ani (i) the
certralmoretary authority movesscori ari il ranesthe totalam oF
ratioralli e citsofthe two goverrmertis. Inother word 5 srh aweakcertral
barktntiorsuriera Gillhailou ¢ hu inv heh it iscomm itted to meetirg
the ranilreel softhe salauhoritiesofmember gpverrmens.

T here are a rumber ofrearsBr beilrgirteregel INgch anirgituion
Firg,by bokirgat thisextreme, ore canb etter uri erdan irgthe bere ts
ofimpogrga rov bailou ¢ hux, asappearsto be the ca INthe £ uropean
I oretary U rom Secori , to the extert that a certralbarkcarrot comm it
to a re-bailou ¢ hu=, uri erdan irgthe oucomesinthisexreme ca< are
ofirteres 3 T hirt , there are examp ksoftoutriesinw hth ireperiert
authoritiesirteractel throughacommorxertralbark kal irg, IN®@me cases
to excessve irfatore! . Fira By, though our mod elhasru irtered b earirg
overrmert (ebt, the weak moretary wioncase capturesthe mp kators
ofa moretary authority w hth moretiesthe debt oF salauthorities:®

6 iventhat the three goverrmenrt actors(the two salauthoritiesan
the moretary authority) #ce two corgrairts the poky choresmud be
irterrehtel _Here,we sppo< that the moretary authority mugt repori to
the chocesofthe ineperiert salauhorities. ksdrategy istheneasly

231n &, B estsma ad U hilig [1 99 7] motivate their study of the " Stebility P act' " by
noting "'~ there is ar that a high de at member cuntry ar a member caunry in
recsssian may suasssiully pressure the ECB  into basening its manetary polioy!”*

24T here are ather studies of the interaction betnean indgpaendantparts ofagoammeantt
that share a aonman budget aastrant. See, Treampke, A izzman [1992] A izaoman
and P onell [19987] 7 arazacd undated]and Chari and Kehee [1 99 7] for disassias of this
padntin the aottext ofmacoecoanics .-

25} s noted eardier;, this coadination of policy issLe arises in Sarge el allbece [1981 L In
the gppadix ofFttatpgper, they autline aowerigpping greratias modelwth gpermment
ddot;, private starage and marey s alltermative as=ts_ T hraugh restricted partidpatian in
aet markets, they daracterize an equiibrium in whidh the real rate of rietum exsas
the gonth of the econamy- T he axrseguence of this Tor the aee in whidh the manetary
authaitymoess afler e salauthanity, intheinnands, is * Soanerar |lerinamanetarist
econany the resultis eddiaal irf atian?”
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de ra : it isob Bcptel to moretiede cits

531 Equibriun Aralgs

To the extert that the irteractionbetw eenthe goverrmenrt enitesisthe
orly ( Rerenie b etw eenthisgruture art the grorgcertralbarkcas,we
canux the cort itiorsfom that ca to desrbe the coremptionary kbor
app Vi e isorvubsofagerisgvermoretaryari  salpok ies.U grgthes
coniitiorg we cancusonthe ineractibnb etw eenthe salauhoritiesof
the two goverrmens.

Asbh ebre, each goverrmert provil esuremp bymert irgrane to agens
curertly uesmp byel - Thes °ow sare ranel by taxrevernesfom em-
pbyel acgerisara fom the prirtirg ofmorey. Sine the certrallbark is
required to ranethede citsofthe two goverrments the evo Ltionofthe

morey Spp V isgvenby:

Me1= M ¢ [ agoby ipoaey I [LigDh" iphed= N ¢ ¢y+¢ ' :

18)
where ¢ Y (¢ 2Y)derote the moretaryde cit inthe home (Freigr) courtry,
BY the trarsfr to the remp byed ani ¢ (L") the taxrate st ima "Weak"
ervirormert .P ut ¢ Rerenily, the charge iNthe morey 3pp Y equa lthe m
ofthe romiralld e ¢ itsacrossthe two courtries.

Animportart ekmert ofthisirgitutonismaid e apparert by thes ex
presfors. T he weak moretary uronirtrol wesanirteractionacrossthe
“salauhoritiesthat d i rot exat ineither the mukip B cureny or grory
moretary ubncass. Speci call, uder a weak morgtary o de cit
ferniirghyore coutry is ranel byanirfatontaxthat ispartia l/ pai
by the agerisofthe other courtry. T husthe "begar thy reigbor'” type
<igorag pok kesthat promotel cpirsto moretary uroninCooper-K emp ¥
[1998] reappear here urder a weak certralbark. Irtereirgly, thez eRects
were ab rt inthe other INrkitubral<sttirgs. T hisisa corgeqerne ofour
tmirgassmptiors ageriswere ab k to g to excharge marketsater receiv-
irgopverrmert trarskrs. Iicortrag, Cooper-K emp#{1998]assume that the
trarskrsare receivel ater the exxhargg marketsare ¢ b=l thusprovil irga
taxbas Br igorace.-

Takirgthe reporw ofthe weak moretary authority asgveneach sal
authority inperind tchoossthe Bveloftaxesari U Ihere tsto maxinke
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the expected uility oFfgereratbntagris. INd oirg 9, each goverrmert
takesthe salpoky ofthe other goverrmert asgven. Further, each gpv-
errmert Ty perceivesthe eRectsofitspo k esonequikb rium prres.

Incereralcharacterz irgad ¢ toraHEaturesofthisequilb rium isi & cult
dne the preene ofRourtry eci ¢ Socksimp Eesthat the d igtrib uionoF
the reamiralmorey spp by acrossthe two courtresisgochadr - Hene IN
the remairier ofthissctionwe make anadd ktoralassmptionthat the
ecorsm iesare smmetr - = 1:

To characterze the equilbrium, Bt Dy reprert the Bvelofromiral
Fent rgirnpernd & 1 onthe home gpod by gererationt(home ari Hreigr)
ageris.Deisab the rom iralinome ofererationt 1 emp byment agernis.
T hat i fom market ¢ karirg:

Pe10e1m= De= H@de+ QL i)+ @ i@« + A F0Dle -
Usdirgp = 1, the evoLtiono D isgivenby:
1 a
De= [Dgi+ Dgu+ e+ 'L 19)
Withthisaidel gsrutuewe rni:

P roposition7 W ith i = #; there isa smmetric equilbrium iNwhich all

: Wo— @digo oy — did) p=
Inome ta>esare zero ard ¢ { = Z(qﬁq‘éil)Dﬁl’ ¢y = z(qﬁq:il)Dﬁl ar
D= Dg Br alit:

P roo® See appert ix_l

Acconl irg to thispropogton w henthe certralbark isweak, there is
ro d irect taxationNby either courtry to  rane trarsérsto ksuremp byel
peop k_To the cortrary, a MtrarsErsare €illy moretizel 6T hisineel can
beveryamp lyuriergood - Swppo< arald vere shockhitsthe home ecoromy.
The home salauhority hastwo alerrative waysto rai® compergtion
to the uremp byel : it canetther tax kscurertly emp byel acgerisor ak
the weak certrallbarkto rane itstrarsfrs. U Srgthisirfatbntaxisa
d om irart grategy Br each ofthe goverrmertsarne part ofthe taxbuid en
iIshorre by agerisoud e their courtry. Neverthekssthere isa Emit to

261n some coutries, such as A rIgenting, B rari land R wesia, there is vivid evidence of the
irf ation predicted by this propastion_ W e disasss this in curandlJas.
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the amourt rai®l through moreteationgne the higher prres bal to a
red wtioninthe uility ofyourgemp byel ageris.

T he equilbrium issmmetri - each courtry rursa de cit ineach period
whrh isproportorallito the Bvelofromiralen irginthat courtry. T hes
ratesofmorey creationare ( eperdert onthe kBvelofuremp bymert ineach
ofthe courtries. Sine thede cit e irgisuxl to rane a trarskr to
uremp byel agerisw heh ispartielypatl Brbytheempbyel acenis it is
ratura lthat the rate ofmorwy creationsoul be aninreagrg Bntionof
the uremp bymert rate iNnthe home courtry.

T he equilb rium rate ofmorey creatibNisgvenby:

. i0ci O,
Ot O il
CERarly, morey gow th iszero ifb oth ecorom kesexhib it illemp bymert ani
iIsinreagry iNthe ratesofuremp bymert ofmember courtries.

yW —
/4t_

@0)

532 Wellkre Comparisrs

From thes propodtiorg we e that a characterigsc ofa weak moretary
uonisthat inomesofuremp byel ari emp byel acerisare rot equalzed
w ithina courtry_ Here, asthey fce the sime prres their corsmptional
bcatiorsw illrot be the s me, Br a gvernrea katiornofthe tage sockp:So,
the albcationurder aweakmorstary urorw illrot sitisfythecon tiorsbr
optmalridkdharirg: thisirgitut o oesrot e ilitate gab ikationthrough
the avaibb Epokyirdgrunenis. Irdeal ,thes po k kesare usl srategraly
inord er to i u e the certralmoretaryauthorityto create morey.-T hiskal s
usto gu y the welire propertiesofa weak moretary urion b oth inrek-
tonto a grorgmoretary urionari the albcatonobtaired w ith mukip b
curenies.

Weakvs. Strorg CertrallBark The qainto a grorgmorgtary uwon
rehtiveto aworll ecoromyofmulp B cureniesw asd riverbythe lqur ity
frvresasc rtel with a 9rgk cureny. Inthe rgitutoNofa moretary
authority w ith comm tmert, there were ro rsrane bsesasocite! with
moretaryuorithe salauhoritiesprovil e irgranew ithina courtryan

the moretary authorities by mairtairirga corgart morey spp l, erab ki

the prre s/dem to wrsuae romiralinomes. INnthe weak moretary uon
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irgituion the lqui ity qairsmay be 0@t by the we lire bssasc ited
w ith the igrerage game b etw eencourtres. Infct,

Propogtion8 The albcationurier grorg moretary urionprovies all
agrisw ith hidner expected utility thanthe albcationuder a weak more-
tary urion

P roo® See appert ix.l

CERarly the albcatonobtaired urder grorgmoretary wonisfas b
with a weak certrallbark. However, at that con gurationofpok ks both
“salauhoritieswoul have aninertive to red e iNome taxesan rely
onmorey trarsfrsto rarne uemp byment irsrane. T hisisthe poir
behiri Propogaton7. Inequilbrium, both goverrmertispurse drateges
whch Bal to rfatonari, inequibrium, bwer welire thanthe groryg
moretary urornasin catel bythispropostion T hus there isa prisrrer's
i ibmma sruture to thisgame betw eenthe salauthorities.

Weak CertralBarkvs. II| ulip B Cutrernies The comparinbe-
tweerna moretary ironari anecoromyw ith mulip k c urenesisrebvart
to d eterm irirgw hether there are cqairsto creatirgsrch a uron.Rehtive to
the worll ecoromy, morgtary urionm ight, infct,be welfre rel u irg rithe
irfationcodsare hrge rebtive to the Iquil ity pirs.

¢ venthe d e rtiorsofinomesBr hoth categpriesofacgerisw ithina
courtry, it iseasy/to compute the w e Mire achievel 1maweakmorgtary urion
From thisthed Rererne ofw e Mresachievel urderweakmoretary urioran
a °exa b excharge-rate sy/gtem iseque lto:

( A 1 A 1)
oweg ~ Vw iVe=E U&lhi%l iter) .:ltl (XY

iET0c@Qe@ct e i 1))9:

w hch, udrga Taybr sriese>pargoncanbe w rittenas

oywe = 2 @&ar@ 1 Qg il)=q " @2)
1@ i+ ¢ 1119
ETLE ) ——————var (Q) + ( 1)2 ovar (Q)
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The rg ofthes termsrepreristhe cpirsto moretary urionassc iated

w ith the lquil ity bere tsofa sSrgk cureny. T he qainto moretary urion
iszero rfthere are ro tage wocksan isinreagrgasthe varib ity ofthe
tage dhock inreaes. T he scort term hastwo comporerisre bhtirgto the
realzatiorsofthe spp Vi focksari both are recative . T histerm captures
the bssinw e lfire fom the irteractioNacrosscourtriesthrough kigrorace -

P ropogtion9 Hthe variability ofthe tage dock issk ¢ iertly snallani
both & ari &%are 9g1 cartly bebw 1, thenecoromic wellire willbe bwer
uder a weakmoretary urionthaninthe worl ecoromyw ith mukip k cur-
renies. H@ arn "are rear 1, var() issnallani the variability oftade
s ksis brg eroudn, thena weakmoretary uriornd om iratesa worll econ
omyw ith mukip b curenies.

Comparirgthisresuk Br a weakmoregtary uronw ith that ®r the con
draired  salgruture,P ropogtionG, isirgrutive .For hoth cass we e
that inord er Br moretary uronto b e w e ire mprovirg, tage socksmug
he sk ciertly variab B_ O therw i, iNnthe prene ofa weakcertralbark,
acourtry isal verelya®ectel by the irfatiorary po k esofother courtries.
From P ropogtion7,we Huri that the extert to w hkch courtriesw illirfate
vie the commomncertralbarkd eperd sontheir i vl talcourtresratesofT
uremp bymert. Hene, furemp bymert ratesare s ciertlly bv onaver-
ace ari rot too vo htik, thena moretary uronw ith a weak certrallbark
may irneel be welire mprovirg as brgastage are s certly varab k.
Ineregsirgly, cortragirg P ropogtiors6 ari 9, Br the Brmer the codsoF
moretary uronare rebtel to the corre htonofshoc ksw hik Br the htter
they d eperd onthe average emp bymert rates.

T he mainksonfom thissctonisthat a weakmoretary authority can
create anervirorment inw hih sallauhorities ri a cheap utce ofrev-
erwesfom the moreyd emani sofbreignageris. Imnequilb rium the resulkirg
wellire bssfom exesave irfatbnmay ireel d omirate the trarmctors
cairsfom a gSrgk cureny. T hisismore kel iftadesare rot too vark
ab B (var(n) ¥40) ara uremp bymenrt rateshigh @ that the rate ofmorey
creatbnbyboth courtresishigh -



6 ConbLsEon

T he gpallofthispaper hash eento exam ire the eRectiveressofgab ikaton
pokywithina moretary . To (o @, we exp bred the albcatorsof
a gochagr two-courtry overbppirg gereratiorsmod el urier akerrative
moretary/ salirgitubrs.

Inthe exdreme ca<e ofa drorgcertraImoretary authority w ith comm it-
mert power ari  salauthoritiesw ith the ab ility to st gate contirgert tax
rates a moretary uwrionuramb igously inreasswelire. Inthisirdtu
torall esgnthe d e kcationofmoretarypokyto a Srgk certrallbarkid oes
rot jeopard ze the cormmut ofdab ikationpoky_ T he tral eo® ervigored
byl uielarn othersi oesrot exas . Further, the cainto moretary uron
d oesrot rest onkbor mob ility Srne iNnour mod el by cordrution kbor is
mmobik.

How ever, there are i egsofa moretary uonwhrh do ret inreas
welfire preciel/becaue gab ikatornpoky ismpairel - Inpartc ubr, rithe
<t ofpoky irdrunenisopento salauhoritiesisst c ertly retrictel
thenmoretary urinnmay rot innrea<e w e lfire _ Despite havirgcomm itmert
pow er, the certrallb ark ke ksthe too kto gab ikze inthe presre ofourtry
peci ¢ shocksthat are rot perfctl/correbted -

Further, rfthe moretary authority isweak ari thusiriterniel by the
de cit ert irgofmemb er courtries thenthe qairsto moretary urionmay
he more thano®<et by the al ver= coreqLenesofiriatbn. A weakcertral
barkopersthe d oor to gdrategr ineractbrbythe salauhoritiesan thus
to exxeswve irfaton

T he= reaulsare rormative iNnthat they poirt to potertial crirs fom
moretary uron. W illthes qairshe realkel ? Cooper-K emp¥{1998] arg.e
that though there are qairsto a moretary uron the inertives Br each
courtry mp Iy that the wellire cairsw illrot be realzed w ithout co lkc-
tive action. Inpartc ubr, Cooper-K empf{1998] i that a game inw hth
courtres inelect, decl e to pina moretary uronNor rot hasa prisnN
ers d ibmma druture: the cooperative outcome ofmoretary uironisrot
a Nash equilb rium ofthiscame. T hos resulkscanbe exteriel to the en
virormert U kel here. T houth P ropogtiorsd, 6ari 10 mp b/ that the
albcationuier a grorg moretary uronNP areto d om iratesthat ob taired
utder mulkip B curenies the edab klhmert ofa moretary uonisrot a
Nash equilbbrium _ 6 vena corjectured equilbrium ofa moretary uona
courtrywoull d eviate ari Impo< a requiremert that tscurenybe usi IN
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domegr trarmctorsthuseectively ert irg the proposi morstary uion
From thispersective, the reapirgofthe cairsfom moretary urionrequires
colctive action.

Some cereral Bsmrscanbe ( raw nfom thisaralas. 0 nthe 1sse oF
commitment visa-visthe salauhorities two ekmertissem importart.
Fird, salpactssem importart ir@fir asthey rel e pressresonthe
moretaryauthority.W hik rot rma Bypart ofour mod el¢c Barlyredrrtors
onde citswoul Emit the "begmpr thy reighor' type irfationthat coul
udermire moretary o Secori , the moretary authority mugt ad opt
rubsthat irsibte itsd ecisorsfom the salpresresexertel by member
ogverrmentst’ Inthisreagart , ruksthat sec iy gow th ratesBr moretary
agyecptesssem more d edrab B re htive to rubsthat repori to salpoky
through, Br examp B, the sab ikationofirneres rates:®

0 nthe isse ofi eterm inrgw hit h gowsoourtresm ight bere t fom
amoretary uontwo fctorssoul be kept inmin _Fird,ore ofthe cairs
we have D erti el pertairsto the red utbnincoramptionmisi bcators
fom the ad optionofa Srgk cureny. CRarly thee qairsare brger the
more the courtriestral e w ith ore arother . Secori , urkssthe certralbbarkis
st certly grorgant sallauhoritiesare st ¢ ertl/active inthe cornut
ofgabikationpoky, the iekgptonofmoretary poky w illertail @me
dab ikatonbses. Ho, our resulkspoirt to the fct that courtriesw ith a
high correhtionofshoc ksw il Per Bssfom the certrakationofmoretary
poky.

E venthouth the i irgsare rather absract, we d o thirk that they
provi e u=Bliragitsoractua lor possh Emoretary uors. Let ustake the
examp kE ofa mature ari ¢ karly srcessfilmoretary uronfike the U S_For
the U S,Robkxk, Smith ara Weber [1993]d evebp anargumert rkirgthe
¢ huz iINnthe U S_.Corgitutbnw hch created a certralmoretary authority
with a d edre to avoill igorace cameshetweerncobries.0 nthe saldl e,
Poterba [1996] { 1Is usesthe rature ofha kel -bu get rubsacrossdates.
T he certralkationofmoretary authority abrgw ith thee salcorgrainis
semssit ¢ kert to elim irate the igerage gamesthoudh there isa b aysthe
possb ility ofa Brkbetweengate bu et de cits trarsfrsfom a Fel eral
opverrmert art the moretzatonofary resukirgdedbt.

2’Farthe cese OFh rgaiting, Saiegh and T anmesi [1 999 Jdisass the Cannvertibi ity anv
oF1 99! as amears of Imitingirt aticaery pressures ..

28 Carly this disaussian suggests an interesting extarsian of aur analysis waul be o
adlake a\aiety ofmaetary ruks in avarsion oftte madel with govermment daot
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T hisconernvian by hash eenab rt or regkcted by the rukbrsofSouth
Amercancourtriesinthel 0 th certury, W to recertl/. Azerman[1998]d is
cusesthe experenesotB razilari Arcgertira fom thispergective . Sakegh
art Tommag[1999]d is ussthe recert experienie oFArgertina intermsofa
weakcertralbarkrespon irgto the actiorsofirdeperient ~ salenities!®
Aaqain our theorettalmod elmakesc Bar a major root ofthes hyperirta-
torary epi®d es the hxaty ofmoretary authoritiesari the urnooperative
behavior oFfagnertel salauhorities kal irgto igoracge games.

A am ikr #ite happerel inthe Hrmer Soviet U rionw henit wasrep beed
by the Commurity oFlrdeperi ert States. Inthe inkny ofthe C 1S, In
the early1990 s bcallauthoritieshal the ab ilikyto rare becallexpeni itues
through the creationofru ksby the RussanCentrallB ark.t serin iy, the
varousrepuw kEscoul , Br examp kB, b dl ke their erterprieshy igor-
ace reverwes. T he outcome hash eenanouth urs ofmorey creationby the
RusanCertralBarkarn a totalregket ofthe buil irgofa proper sal
gydem, ab b to gererate TrasHr puw k ob prtiveshy mearsoftaxation
kald rgto vio krnt hyperirfation Irfatonhasheenpu urier cortro lw hen
the RusmanCertralBark gopped bhaiirgou pw E gverrmerts. Again
thisisperft by corgsernt w ith our i irgs?

Turnirgto thecas ofthet Il U, it isofcour= #r too earl/ to asessits
9w resshymearsofitsactua lperbrmare _Still our theoretra lrearirg
albw susto o®er @me apprec BtioNofthe maiNnirgitu iora IFEaturesofthe
EN U .

0 nthe moretary 9l e, the i eperierne ofthe t ropeanSydem ofCen
tralBarksE SCB)carhari lybeb hmed asit ist karlyawayto reirbrce the
pogtionofthe moretary authority w ith recard to ratioralpolitralactors
an npartcubr goverrments. Smikrly the re-bailou provigonisc karly
the amp kg way to Bro il the d evebpment oFigorage camesw ithinthe
Urorwhehwoull d ramatcally mpair the capacityofthet l U asawhok
to conerve ronirfatorarysrcesbilgab ikatorpok ks B u ornthe other
hari, it al® mpawrsthe capacity ofthe E CB to al opt active measreshy
mearsofureque Itrarsfrsto seci ¢ courtries which canbe ustilaswe
have e Inthe w ho B, eventhough the comm itmera pow er ofthe £ SCB
isunowtel I/ inreasl by thisprovigon it <illmay rot be optimalL

2Far the case of A Igenting, the ™ saal e dts of the individual provinass are ectually
" nancad jantdy through natical texation and the printing ofmaney.

3 See, Treampk, tedisassian inV .Kaenardll Il anese[1995Jad T _J _B alincs,
D H oebdheradJ H ader[1 997}
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0 Nnthe saldle, the ( isusoNtursonthe s-calkd "'gab ility ani
gow th pact™’, whrh sverely Imitsthe ab ility ofratoral gverrmeristo
Teely u= their saltoobkani inpartcubrthebul get de cit - Agpin fom
our poirt ofview , thisprovigonsoul be viewel asa mbel b k=g, in
partr ubr becau= ofthe Bhrge ineperderne oft uopeanmoretary poky.
We have enthat a srcessbili eagnabw shoth a commitmert power to
the moretary authority ard a hrgg st ofpoky rgrumerisusi by the
varobuspo kymakers.Byari hrge, it canbe s that the comm itmert po-
gtonofthet SCB iswelegab kel -k isthernivery mportart that erouch
irgrumertsare avaihb B to accomod ate wocks.T he re-bailout ¢ hu= -
itsthe ab ility ofthe E CB to accommod ate § bsmiratk socks the sal
authoritiesshoul thenhave erough room to repori to thee shocks.Bu
¢ Barly the pact Emitstheir ab ility to u= their ow Nirgrunertis. T hismay
therebre wellb e a too srirgert measure, ¢ etrimertalto the capac ity ofthe
ENl U asawhob to al equately arsier to shocks.

Interm sofrther aral/as three importart extergorscome to mira -
Fird, our aral/gsofdab ikationpoky boksex Lavelyat spp Vi focks.
T hisisrebvart gne thes shocksprod ue prre movemerisw hch teri to
dabilke romiralinomes. Asrotel ear lfer, this®atue ofmarketscreated
anekbmert oftab ikty evenw ith a renirtervertiorid moretary auhority.
CRarly,exteri irgthe aral/gsto a sttirgw ithd emarn 9 e swocksan thus
ro courtervailirgprre movementsisofirteres -

Secori ,the isse ofRab ikatorpokyina moretaryurorcoul bepu-
skel byaralzirgthe corequenesof salf eralisn .Suh anirgituioral
arrargemert al d sraw  salirgrunenishy e ikatirg inerregora ltrars
¥rs_How ever, the ca ofrorg moretary uroninw hch the certrallbark
hasthe ab ility to make sate cortirgert trarsfrsthat ( Rer acrosscoun
tresressary salfi eralisn sheme._Hene,the sulyo¥ salfi eralisn
requiresal ( itioralregrrtiorsonthe cornut ofmoretary poky.

T hird , there isarother moretary arrargement that isc bl rehtel to
moretary uriort the ai optiornofthe c ureny ofarsther courtry® We term
thisregme "t o Brzatiori’ inrecogitioNnofthe ux ofthe U S_dolhr INa
runber ofLatinAmertca courtries srh asParama ari Argertira_ T his
druture isamihr to moretary uronexept that the chore ofgab ikaton
through moretary poky remairsw ith ore ofthe courtries. 0 firteres is

3l See, Treampke, the reat analysis of B exdvaenca etal. [1 999 Jan dollization in a
s=tiing where cepital marketintegratiaon is cantral.
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urd ergart rghow thisre htiorghip comparesto the ervirormert ofmulip b
curenksarn to moretary uron
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APPE NDIEX

A P roofofP ropoationl

The phrrer @ les

EsfUE" + @ g U+ qUE + @ gt U™"
cpediBnene ! (@ id) Rk ¢ agY
190G i 99NM7E)g ¢3
b pct to:

B0 1€ S+ L0 )E" S 05, " S0+ (L i DE " (S D1= n(@;qN)
an
B0 1 ET ) L0 )ET S o7, TS QL idf)E T (s;07)]1= n®(@; 07"

Derotirg , ari ., “ the mulip ersasciatel with the two corgrains
the rg-orier cori itorsimp -

u = u = 1 i un = 1 i un =
E(s;1) E (s EEEEH) EhspY)
1ip _  1ip _ ue u o

EsD | S ETED) )
Br alls, y;u° - Further:
.= g an ,®= g4n")

U sirgthe resurce corgrairt to le Br , ard |7 the rd-hes albcation
Ischaracterzel by:

R S ¢ 35 U0 B € ')
E(p)  E'sp) ENsp) Sh(sEd)

Brall(y;p”),and

gng= 1= g Hn°g"

asinthe propogton



B P roofofP ropogtionm’

A_The maxanzationprob Bm ofanemp byel agert
T he maxan zatonprob Em Vel by anemp byel , cereratoNntHome
acen is

N 3 s __To
max_ E, fe: N @) + Cike D GT ig00  Q4)

nen Em
st pell iidne = MY +ed
Pe1Gh mE
o] f _ Ef
Pe 1&1 = Mg
The rg-order cortitiors kail to two equalities

s -
P i 1M
e@%léfl

ptl(s}hl
e EF ¢3)
elptléfl

=)

9°(h9

=|

1

-
=I

We canrew rite thisas

s -
noel i¢o0 1M

ePe 1&1:1
whrh, gventhe in v tallbul cet cordrairt, canbe expresel as

3 - 3 -
RIS neel i) Lip ;ltM lico Lin
pe i¢oneine Ml icoiny

ng°(o

where M + = p@ ¢ isthe totalamourt ofHome morey iNcircubktibnNat
period €De riry .
ny TATE N «Lico

an asamirgthat AT = AF; it isiel uel that:

L
g’ ;e

!



whrh mp Besthat n¢iscorgart over time ani derotel byn.
Remarkthenthat:

Eh
me

1
Pe i éINe= atM @ ic9= AE

art we cet:
l_i_ _ Pe1G _ me
lip ede Gy Ml iidin¥
_ 1 AE
il 1§AF

which imp Eesthat p = A ari ng°(M) = 1: k isthereasyto obtainthe Bvelb
oftormmption®r anemp byel ageri_From above,we carnw rite that:

& =N Bl dico
! Pe1 O Pe:1
6 venthat M &1 ~ pe1Qe 1N+ 1: thisequality canbe rew rittenas

Eh m - .
h Mg _ U Me o = Oe1 (L §¢0
= = = 1 = In——— 26
G ol ol O RS L UL s @6
B _.T he ma>am zationprob Em ofanuremp byel agert

T he ma>am eationprob bm Vel by anuremp byel , gereratont, Home

acen is
N 3 - 3 f’o
max E, pe: @ + @ ipe) h G ()
mm et
st 1Y = mY"+emyl
ptldéhl = m%h
o T _ Uf
p&lél = Mg

The rg-order coniitiors kal to the Tbw irg ireque kty:

ﬁ_: ptlééhl
Lid e .G
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De rirgn {" 7 Ay &} an asmmirgthat A} = AY; it v sfom the
in v telbul gt cordrain that:

which imp Eesthat AY = p= AFE:
T henthe T bw irnge>pressorshol :

L
dedc = 1k Qicdl«
Ciged s = 1ip Got %M«

mp birg :

h i 3 _
egi e+ QigOme = lip L+ %M

U arga amibr rearirg Br the Foreignecoromy, w e get fom the ¢ kar-
irgcon itiononthe exxharge market the Tbw irgequa bty;
o5 -

i _
T QAN YT = 1ap @+ UM g

or equva krily:

M €1 - M zlet:

¢ venthat the equa ity betweenmorey spp b ari the agyecate romiral
prod ut inore courtry, thismmed iately mp kesthat :
pt _ qt- (2 8)

ePe1 Ot
We theneagly cet the BvelboftorgmptionNgveninthe propogtion

C ProofofP ropogation3

T he ma>am zationprob Em Vel by the Home goverrmert canbe w ritten
astTiw s
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3 3 - 3 3 f"'
= - .
max g, ad GGl tCiw VU ¢ugh
(3 Lk

given (%Y

-.F
Derutirg », ~ 8: ;E; ari giventhe expressors Br the various bvebboF

corgmption thisprob Bm canrew rittenas

maxB, (e Mot Qipe) b+ L i 0G0(er NI i»9+ (L ibe) DA i»9)
given  FuE s

The rg-order coni itibncereratesthe T bw irgequa lity:

»¢= Qe

D P roofof? roposatiory

Ary goverrmert takesthe trarskr receivel by hisuremp byel agert fom

the certral moretary auhority, ¢ $; asgver. The rg order conitors
Br the ageris progamsarn the resukirgcorempton bveban spply
Bvelbalbw usto write the optim zatonprogam ofthe Home gverrmert

asthy s
N 3 - 3 - _ 3 _' 3 'O
maxE qehilg + Cighl{ iphPe) i 1ip hpg,
- _ @9
st I = pa& liée
¢S
U = s % | Y%
M Tia

T he “r&-ord er coni itiorvdr the home cpverrmert imp ksl £ = 1} :U Srg
thiscon itbn the home taxrate iIsgvenby:

¢
(= G ade o

(2 d0)}

g
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Smikrl,we obtain
CS

o= Qidi :q%

Tre the breigngovermert ..
0 iventhe d ecisorsrubsofthe salauhorities the certralmoretary

auhority @ I/es

3 3 - 3 - 3

¢n;gxxE qth|E + (1 .qt)hIU +gghlIFEF + Qigohiy
T T 'O
ir(ptl)ihp:1 @)
o _
st Ig = pd lice
IV = paeS 9 . ¢s
€ p 63tliOft, €
e = pim liee
R
.S _ - - ¢§..GS_ - _n¢is_
e = (@ lql)lqtﬁvbt_ 1igy i ooET -

The r<-order cort itiorsare:
i dp&ll dpt—ll _ 0.
|¥ d¢tpt d¢tpt ’
1 _0pesl _dpesl _ 0-
|CU .d¢tpt 1¢ Spe )

From marletclaarlrgcord itbrgwe n:
O
Pe1GeiN = Eye Gl + QiU+ e im)Ig+ QigdQ i)y -

Hene: d _ i —
Pe1_ M Pe1 _ 1 i
165 Gean 2 (6P Geum
ari smikrly:
(pe, _ 1 ip 0peq n
= n = -
63 ggm 0 eP® @



T hen takirg the valLes®r the taxratiosirto cordl eratbry the rg-order
cont itorsimp by that:

1
PAGt ¢ 8
1

I ;L if
Oe1MPt  Og NPt
g1

pange+ ¢ " g .mpE " Geampe
We asmme ¢ = ¢ 5= 0 isa 9 ltionan <ow it iscordgert w ith the
“rg-orier conitioree HF¢Y = ¢ = 0, we verify fom the “rg order
cont itorsofthe in v e lgoverrmentsthat imomesare equa lirreective
ofemp bymen gatus. T hiseque kity ofinomesrequires

i = 0; @la)

= 0: @lb)

(2= Ciaice= A ig): @)
Secord-ord er cort itiorsersgre that it isthe orly 9 Ltion. T he corempton
art emp bymert albcatiors®r home agerisare therobtairel byevalatirg
(12) (13 gventhex poky chores. Smihkr expressorshol Br Hreign
acens.m

E ProofofP ropogation5S

P rooE T hisexpresson®r o o comesd irect by fom the d Bererne betw een
(11) ard (16)- AsinCooper-K emp1998], takirg the scori-ord er Taybr
approxanatonofthisexpresson thiscpinasoc atel to grorg moretary
uncanbevevel as

1
@in

|

1 1
Og = Z—Q/ar(p)[ﬁ+

og > 0 ifvar@)> 0 asp2(;1):m

F P roofofP roposatioNn6

We Bt C ,asa apersript ora sbsrpt,d erote variah ks®r the corgraired

moretary uriornca<e - T he ma>am zationprob Em ofthe moretary authority
isamihr to the prob Bm e>p bred inthe proofof? ropogtiond , w ith the
regrctionthat: ¢ = (= ¢ =T he “rg-ord er corl itiorsthenbecome:
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1 o 1l
PO TIE + ¢ " GeaMPes 'q:mpzl

1 . u . 1y
pi‘-ﬁcc—qt+ ¢ "agnpg, " GeiPes

() Sypo= that the moretary trarskrsersre perfct inome equeka-
tonw ithinthe moretary urion gventhe >el taxrate.t venthede r¥
torsofinomes thismp ks

3 - 3 -
:U |:E =m 1i¢ Pt

le=1E=T 1 §¢8 pe= 19 =
herue: p+= pg:U Srgthe market ¢ Barirgeque lties the equakatorofprres
isequivakrt to ge= dg , or @rr (0;9°) = 1:Hene thisisa © Ltionto the
opverrmentsprob Bm ® @rr (;9°) = 1: Aswe obtainthe sime albcation
asurier a grorgmoretary wonwe et that V= Ve ® @rr (g;q°) = 1:

(i) Sypo= that orr (q;g°) isrear 1 anl the variane oftade shocks
iIspogtive. From P ropogtbn5,Vs > Ve whenvar() > 0:Sine Vs = V¢
whenaorr (0;9°) = 1 bycortiruity, Ve > Vg whenaorr (Q;q°) isrear 1.

(i) Sypo= that var (W) = 0:T hisimp kesthat Vg = Vg (fom P ropo-
atonb5). Y et,whenaorr (;q°) 6 1;Vs > V. Herue w hentage shocksare
rot too vo ktik and o©rr (;q°) 6 1; Vg > V¢ :

6 ProofofP ropogation7

¢ venthe expressorsBr coremptionkvelbari uargthe fct that ng= 1,
the ma>xam zationprob Em ofthe home gverrmert canbe rew rittenas

B B o
m% OfthE+ Cighy ipper i@ awhpe.+ .oy
@)
- .
st 1E = pa 1§V
_ 1 h wh
le = 1iqtpﬂ6tqt+¢t



w here , isthe mulp ker asc ted w ith ¢« _ 0 - Inthisoptim zatorprob bm
the home goverrmert recogrzesthe eRect ofitspo k esonthe equilb rium
prres. T he market ¢ Barirgconi itiorscanbe writtenas

1= Lt Lip ot @)
t D¢

AL R L )
= UDE il DE

where D (DY) iSpe10e1M @ade M), le= WE+ @ T g9ly an 17 =
GqdF+ @ igld -Udrgthes market ¢ Barirgcon itiors the { erivatives
ofprresw ith repect to the trarskrsare:

_ = -
0pe 1 1igey — 0P 1 lidey -7
¢y _ gean _ M 0¢y _ Guil _ L
Pe1 Pe1 D+« Pe1 Pe1 Dt

T he eRec tsoftaxratesonprresiszero dne fenl ryg isirmeperiert ofthe
( idrb utionofnome w ithina courtry.

U Srgthes resulksthe two rg-ori er cont itiors®r the home goverrmert
are:

T (i Lt
iq@£+ ( lq")fﬂl|qt+ >:0 (33.)
I € I €
0 3 '21
1 ﬁz 1iju %
v '%Ft+ oF = 0 3h)

With p = 1=2;(3&) ant (3) imp W that D= Dj Br alt. Further,
the= cont tiorsimp by that

Det De= let I €3

Ugarg(3bh) ari the arabguscon itioN®r the Breigncourtry,

dgrep + (Ljp) < 1:Hene, Hr (35) to hol ,
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£ < Deant I < DE:

T hismp Eesthat the emp byel INneach courtry have bwer romiralinome
tharthe uremp byel - T husirord er Br (31a) to holl ,asweBasthearabgus
coni ition®r the Breigncourtry, , > 0 arm ,~> 0:So, taxratesmut he
zero iNboth courtries.

Asian ¢ gareequalto 0,giverthed e ritiorsofthe moretarytrarskrs
ard y = 1=2; the FO Cs®r the home ari ‘Breigngpverrmerish ecome:

#
1ige 1 1 N 1

= 0 € 5:!

¢ ¥ b Oe1MPe1 Q‘élﬁpil# S
1igg 1 1 1

= = + = 0 5]

¢ 4 Oe1MPe1 Og1MPe:1 )

From the market ¢ Barirgcon tors

Pe10e 1N = Euu qelet QiU+ e ip)Ig+ Cigpd llln)'CUO
Pe 10 = Bye q;l“cE““(l TH e + g iWlg+r Qigd lU)'U

we cet whenu = 1=2 :
- o o R 1h W dNi

Pe10e1N = Pg 101N = 7 Mt Cg + ¢

art the FO Cscanbe writtert
13§0c

1 1
= = 3%
¢VtV 2 Oe1MPe 1 (5%)
lide 11
= I —— - 30
¢ & 2 Oe1MPe 1 (32
Thisimp ks Lh i
¢VtV:2(1iqt)q§—Mt+¢VtV+¢2N
Firalywe cet the reactoNntntors
1 = h i
¢e= —Adqy 4o (Ba)
o ) ]
1§02 i
¢ = (;tth:M ¢V (3h)
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T he Nash equilb rium ofthe game isthengvenby the Tbw Irg:

1iGe
W 1
¢t " qiilcmt @a)
1 - (e}
- i Oc
= b
e @)
T hiscomp ktesthe proofasiDg1= M .H

H P roofof? ropogtions8

Note that urid er b oth d e9grs the emp bymert arni thusouput kvelsare the
sxme - T heny gventhe w e lire EntioN®r the repreeriative agert ani the
drrt conavity ofthe uility Bintion ana bcationofthisoypu cereratiry
perkct ridksharirgd om iratesara bcatiorw hrch d oesrot guarartee perkct
rik arirg.

1 Proofof? ropogtion?

P roo®E Here we d erote the welire urder the weakcertrallbarkalbcation
asVy - Hvar() = 0;Ve = Vs> Vy ; where the <cori irequality Tibw s
fom Propogaton8 asbrgaséart & are hebw 1 @ that there are @me
datesw ith uremp bymert inore ofthe tw o courtries. Hthe courtresrever
experierne uremp bymert © that ge= dg = 1 with probab ility ore, then
fom P ropogtion, there isre rfation Inthiscasx,Vy = Vs> Vg asbryg
astage Socksare preri. Hene by cortiruity, fgcar dg rear ore on
averace ari rot too vo ktik, thenby cortiruity Vy > Ve -l
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