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Résumé

Cettethèseétudielechoixdesrégimesdechangedansdeuxcontexteséconomiquesparticu-

liers.Ellecomposéedequatre(4)essaisprésentésendeuxparties.

Ayantàl’espritlasituationdespaysasiatiques,lapremièrepartie(Chapitres1et2)considère

lecasdespetitspaysdontlesdettessontlibelléesenmonnaiesétrangères(doncpotentiellement

vulnérablesauxchocsextérieurs)etceluid’unerégionconstituéedetelspetitspayslorsqu’il

existeunesimilitudedanslacompositiondespaniersdemonnaiesdéfinissantleurstauxde

changeeffectifs.

Partantdel’expériencedescrisesrécentesauniveaumondial,ladeuxièmepartiedelathèse

(Chapitres3et4)sepenchesurlaconsidérationdesdifférentsrégimesdechangedansle

contextemonétairedetrappeàliquiditécomparativementàunenvironnementmonétairetra-

ditionnel.

EnsebasantsurunemodélisationthéoriquedetypeDSGE,l’économétriebayésienneet

desdonnéesdepanel,lathèseutiliseprincipalementl’analysedesfonctionsderéponses,de

bien-êtreetdedésalignementsmonétairescommecritèresdecomparaisondeplusieursrégimes

monétairesalternatifs.

Lepremierchapitrecomparelesperformanceséconomiquesetentermesdebien-êtredes

quatreregimes(leflottementpur,leflottementdirigé,lazonecibleetlechangefixe)àl’aide

d’unmodèled’équilibregénéralstochastiquedynamique(DSGE)depetiteséconomiesouvertes

quiintègrelephénomèned’endettementenmonnaiesétrangères.Enutilisantl’économétrie

bayésienne,lemodèleestestimésurlabasedesdonnéesdecinq(5)paysd’AsieduSud-

Est,membresfondateursdel’Associationdesnationsdel’AsieduSud-est(ASEAN).Nous

trouvonsquepourdespetitspayscommeceuxdel’AsieduSud-Est,lechangeflexiblesemble

êtrelemeilleurrégime,suividesrégimesintermédiairesetduchangefixe.Cependant,ledegré

d’ouverturedespaysjoueunrôleimportantdansceclassement.

Ledeuxièmeessaiétudieàl’aided’unmodèlethéoriquemulti-paysdetypeDSGE,lesimpli-

cationsdelapolitiquedeciblagedutauxdechangeeffectifentermesd’intégrationmonétaire

dansunerégioncaractériséeparunesimilitudedanslacompositiondespaniersdemonnaies

définissantlestauxdechangeeffectifsdespays.Auniveaurégional,ilestmontréquelesalloca-

tionssouslesrégimesd’unionmonétaireetdeciblagedutauxdechangeeffectifsontproches.
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Deplus,leciblageeffectifconduitàunestabilitédestauxdechangebilatérauxdelarégion,

unesortedefixitédestauxdechangequiressembleraitàunezonemonétairedefacto.

Letroisièmeessaitraitelechoixdurégimedechangeappropriéàunenvironnementécono-

miquedetrappeàliquidité.Untelenvironnementestcrééparunchocasymétriquedéflation-

nistequicontraintletauxd’intérêtnominalàsonniveauplancherdezéro.Danscecasondit

quelacontraintedenonnégativitédutauxd’intérêtestactive(«ZeroLowerBound(ZLB)

constraint»enanglais).Cetessaiutiliseplusieursversionsd’unmodèleDSGEàdeuxpays

etdeuxsecteurs.Noustrouvonsque,contrairementàlacroyancecommunelorsdelacrisede

lazoneeuro,l’unionmonétaireestplusperformantequelespolitiquesnationalesdechange

flexible.Seuleuneinterventionsurletauxdechangenominalpourraitpermettreaurégimede

changeindépendantdedominerl’unionmonétaire.

Ledernieressaidecettethèseétudiethéoriquement(àl’aided’unmodèleDSGEàdeux

paysetdeuxsecteurs)etempiriquement(àl’aidederécentdéveloppementsdel’économétriedes

donnéesdepanel)leseffetsdelatrappeàliquiditésurl’ampleurdesdésalignementsmonétaires

etproposeleursimplicationsentermesd’intégrationmonétaireetdechoixdesrégimesde

change.NosrésultatssuggèrentquelacontrainteZLBtendàréduireledésalignementmonétaire

dansuneunionmonétairecomparativementauxpolitiquesnationalesdeflottement.Celaplaide

enfaveurdurenforcementdel’intégrationmonétaireauseind’uneuniondurantlapériodede

trappeàliquidité.

Finalementcettethèsefournitunegrilled’analysedespolitiquesdechangedansdescontextes

particuliersjusquelàignorésparlalittératuredanscedomaine,nonseulementauxdécideurs

despetitspaysémergentsouendéveloppementquiseraientàlarecherched’unrégimede

changeappropriéàleursituationmaisaussiàceuxdespaysavancésdelazoneeuroetceux

disposantdeleurindépendancemonétaire.
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Abstract

Thisthesisinvestigatesthechoiceofexchangerateregimesintwospecificeconomiccontexts.

Itconsistsoffour(4)essayspresentedinformoftwoparts.

First,basedontheexperienceofsoutheastAsiancountries,thefirstpartofthiswork(Chapters

1and2)considersthecaseofsmallopeneconomieswithforeign-currencydenominateddebt

andthatofaregionwherethereisasimilarityamongtrade-weightedcurrencybasketsof

countrieswhichmanagetheireffectiveexchangerates.

Afterwards,inthelightoftheexperienceoftherecentcrises,thesecondpartofthethesis

(Chapters3and4)focusesonthestudyofexchangerateregimesandmonetaryintegrationin

aliquiditytrapenvironment(i.e.zerolowerboundcontext)relativeto“tranquil”times.

Basedondynamicstochasticgeneralequilibrium(DSGE)modelsandBayesianandPanel

dataeconometrics,thethesismainlyusestheanalysesofimpulseresponses,welfareandcur-

rencymisalignmentsascomparisoncriteriaamongalternativecurrencyregimes.

Thekeylessonsfromthisworkaresummarizedasfollows.Forsmallopeneconomiesheavily

indebtedinforeigncurrency,likethoseofSoutheastAsia,theflexibleexchangeisthebest

regime,followedbyintermediateandfixedexchangerateregimes.However,thedegreeoftrade

opennessplaysaroleinestablishingarankamongtheregimes. Attheregionallevel,itis

shownthateconomicallocationsunderanexchangeratetargeting(managedfloat)regimeare

closetothoseunderamonetaryunion.Furthermore,theexchangeratetargetingregimeleads

toastabilityofintra-regionalbilateralexchangerates,whichisasortoffixityofexchange

ratessimilartoa“defactocurrencyarea”.

Inthecontextofaliquiditytrap,wefindthat,contrarytocommonbeliefduringtheEuroarea

crisis,thecurrencyunionwelfaredominatestheindependent(national)floatingregime.Only

acentralbankinterventionintheformofamanagedfloatpolicycouldallowtheindependent

floatingtooutperformthemonetaryunion.

Throughboththeempiricalandtheoreticalanalysesoftheliquiditytrapeffectsoncurrency

misalignments,itisshownthattheZLBconstrainttendstoreducecurrencymisalignments

comparedwiththeindependentfloatingpolicy.Thissuggestsareinforcementofthemonetary

integrationwithinamonetaryunionduringtheliquiditytrap.
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Generalintroduction

“Nosinglecurrencyregimeisrightforallcountriesoratalltimes”,Frankel(1999).

Theappropriatechoiceofexchangerateregimeisattheheartofexchangeratepolicies.The

abovequotationfromFrankel(1999)justifiestherecurrenceofthedebateonthisissueinin-

ternationalmacroeconomicsanditscontroversialaspect.Choosingamonetaryregimeisone

ofthemostimportantpoliticalandeconomicdecisionstobetakenbypolicymakers.

Despitethefactthatpracticesofexchangeratepoliciesdifferedacrosscountriesandovertime,

anhistoricaloverviewidentifiessometrendsinthechoiceofmonetaryregimesthroughout

theworld.AfterearlyexperimentswithfloatingregimesfollowingthecollapseoftheBretton

Woodssystem,onecanobserveasurgeinthepopularityoffixedexchangerateregimesinthe

1980sandearly1990s.Thisisduetotheirpresumedbettertrackrecordforinflationstabiliza-

tion.However,thecurrencycrisesexperiencedinthe1990sandearly2000s(inMexico(1994),

SoutheastAsia(1997),Brazil(1998),Argentina(2002)amongothers)endedtheenthusiasm

forfixedexchangerateregimes(inparticular,pegsandcurrencyboards).Inrecentyearsthere

hasbeenagrowingpracticeofmanagedexchangerates1.

Atthesametime,therehasbeenasignificantdevelopmentofempiricalandtheoreticalre-

searchesonthistopicinordertounderstandthecausesandconsequencesofexchangerate

regimeselection.FollowingLevy-Yeyatietal.(2010),thisbodyofliteraturesuggeststhree

maincompetingapproachestoexplainthechoiceofexchangerateregimes:thetheoryof

optimalcurrencyarea,thefinancialandpoliticalapproaches.

1) Theoptimalcurrencyarea(henceforth OCA)theory,presagedbyFriedman

(1953)anddevelopedby Mundell(1961), McKinnon(1963)andKenen(1969),explainsthe

choiceofexchangerateregimebythecountry’scharacteristicssuchastradelinkage,country’s

size,tradeopenness,degreeoflabourmobilityandthenatureofshocksthathittheeconomy2.

Indeed,inhisprecursorywork“Thecaseforflexibleexchangerates”,Friedman(1953)argued

thattheflexibleexchangeratesarepreferablewhenpricesandwagesaresticky,sincetheyallow

relativepricesofhomeandforeigngoodstoadjustfasterinordertoabsorbadverse(real)shocks.

Mundell(1961)andFleming(1962)havetakenoveranddevelopedFriedman’scaseforflexible

1.SeeIMF(2014).
2.SeeDellasandTavlas(2009)foramoredetaileddiscussionontheOCAtheory.



Generalintroduction

exchangerates,buildingwhatwillhenceforthbecalledintheliteraturethetraditionalargument

oftheexpenditureswitchingeffect(Mundell-FlemingframeworkorIS-LM-BPmodel).Indeed,

relativecurrencydepreciationinacountrywithaninitialcurrentaccountdeficitwouldlead

toaswitchindemandtowardsitsdomesticallyproducedgoodsleadingtoariseinitstrade

balance. Thespeedofthisadjustmentinrelativedemandshighlightstheimportantroleof

exchangerateflexibilityinasticky-priceworld.

Recently,inaseminalarticle,DevereuxandEngel(2003)castdoubtonthecaseforflexible

exchangerates,emphasizingthatalowexchangeratepass-throughweakenstheexpenditure

effectandthereforelimitstheeffectivenessoffloatingregimes. Morespecifically,importsare

supposedtobepricedinthecurrencyoftheproducer(producercurrencypricing-PCP)inthe

conventionalMundell-Flemingframeworkandthelawofonepriceholdsfortradablegoods.

Thereforethepass-throughofexchangeratetoimportpricesisassumedtobecompleteand

immediate.Theseauthorshaveconsideredthat,whenimportsarepricedinhomecurrencyof

buyers(localcurrencypricing-LCP)-i.e.anincompleteexchangeratepass-through-aflexible

exchangeregimeispowerlesstoinsulatetheeconomyfromadverseshocks.

Since,therehasbeenanumberofargumentsagainstthispoint,restoringfaithinexchange

rateflexibility.Forinstance,DuarteandObstfeld(2008)showthat,despiteLCP,ifnon-traded

consumptiongoodsareintroducedinthemodel,flexibleexchangeratesperformbetterthan

fixedones.Theneedforexchangerateflexibilityinsuchacasecomesfromtherisksharing

condition.Itarisesbecauseofasymmetricresponsesofdomesticandforeignconsumptionto

realshocks. DevereuxandEngel(2007)findthatoptimalexchangerateflexibilitydepends

onthetrade-offbetweenexpenditureswitchingandrisksharing.Sutherland(2006)highlights

theroleoftheelasticityofsubstitutionbetweenhomeandforeigngoodsindeterminingthe

strengthoftheexpenditureswitchingeffect.Furthermore,Sutherland(2005)showsthatthe

optimalexchangeratevariabilitydependsonsomeparameterssuchasthedegreeofexchange

ratepass-through,thesizeandopennessoftheeconomyamongothers.

Allinall,theinfluentialcontributionsintheOCAtheoryremainthetriadofpaperswrittenby

Mundell,McKinnonandKenen.Theyidentifytheconditionswhich,ifsatisfied,reducethecase

forindependentflexibleexchangeratesandoffercriteriaforcurrencyareaoptimality:labour

mobility,wageandpriceflexibilityandsymmetryofshockfrom Mundell(1961),country’s

size,degreeofopennessandtradeintegrationasstatedbyMcKinnon(1963),fiscalintegration,

2



Generalintroduction

productdiversificationandthesimilarityofeconomicstructuresamongcountriesintroduced

byKenen(1969).

AnothertakeonOCAtheoryisnottofocusontheflexibilityofnominalexchangerates,

butratheronthedeviationoftherealexchangeratefromalevelconsistentwitheconomic

fundamentals(currencymisalignments). Accordingtothisview,anoptimalexchangerate

regimewouldbethatunderwhichtherealexchangerateistheleastmisaligned,i.e.wouldallow

anoptimalallocationofdemand,maximizingeconomicperformance.Currencymisalignments

beingrelatedtothestandardcriteriaofOCAtheory,theycanbeconsideredinthissenseas

anoverallindicatoroftheviabilityofacurrencyunion(CoulibalyandGnimassoun(2013)).

Inthisrespect,Couhardeetal.(2013)defineasustainablecurrencyareaasamonetaryunion

inwhichcurrencymisalignmentsarenotpersistentlyhigh.CoudertandCouharde(2009)and

HoltemöllerandMallick(2013)findthatfixedexchangerateregimesgeneratemorecurrency

misalignmentthanthefloatingones.

2)Thefinancialapproachisbasedontheconsequencesofinternationalfinancialinte-

gration. Twostreamsofliteraturearebasedonthisapproach. First,theimpossibletrinity

literatureaccordingtowhichfinancialintegrationtendstoencouragefloatingregimesamong

industrializedcountries. Second,theviewbasedonthecurrencydenominationofexternal

liabilities,whichrecommendsfixedexchangeratesforcountriesindebtedinforeigncurrency,

suchasemerginganddevelopingcountries.

IntroducedbyMundell(1963)andFleming(1962),theimpossibletrinityindicatesthatpolicy

makersareinterestedinthreegoalsandmustgiveuponeofthem:exchangeratestability,

monetaryindependenceandfinancialmarketintegration(freecapitalmobility).Inmorede-

tails:

-Exchangeratestability(fixedexchangerates)canbecombinedwithfreecapitalmobilitybut

monetaryindependencehastobegivenup;

-Flexibleexchangeratesallowsacombinationofmonetaryindependenceandfreecapitalmo-

bility,whileexchangeratestabilityisforfeited;

-Capitalcontrol(absenceoffinancialintegration)enableacombinationofexchangeratessta-

bilityandmonetaryindependence.

Frankel(1999)emphasizesthattheprincipleoftheimpossibletrinityistheunderlyinglogicin

3



Generalintroduction

thebipolarviewofthechoiceofexchangerateregime3.

Usinganotherangle,someworks(Cespedesetal.(2004),ChoiandCook(2004),Cook(2004),

Devereuxetal.(2006),Gertleretal.(2007))havelinkedthechoiceofexchangerateregimes

tothephenomenonoftheforeign-currencydenominateddebt.Thischaracterizesmostofthe

non-industrializedcountries.Foreign-currencydenominateddebtisissuedwhencountriesare

unabletoborrowintheirowncurrencyandisreferredinsomecontextsasthe“originalsin”4.

Theseworksdiscussedthestabilizationpropertiesofexchangerateregimes,consideringafi-

nancialacceleratoràla Bernankeetal.(1999). Theyconsideranendogenousexternalrisk

premiumcombinedwithforeign-currencydenominatedliabilities. Theintuitionhereisthat

financialimperfectionslinkedtotheendogenousriskpremiummagnifytheshockeffects.Due

totheforeigncurrencydebt,exchangeratedepreciationmayworsenfirms’balancesheets.This

balancesheeteffect,magnifiedbyfinancialimperfections,causesacontractionofinvestment

andthereforecoulddepressoutput.Fixedexchangeratesmaythenbepreferredtofloating

onesin(emerging)countrieswhicharestronglyindebtedinforeigncurrency.Anon-negligible

partofthecrisisliterature(Aghionetal.(2001),EichengreenandHausmann(1999),Krugman

(1999),CalvoandReinhart(2000))identifythesebalancesheeteffectsasamajorfactorinthe

sharpcontractionofoutputduringthe1990scurrencycrisesinemergingmarketeconomies.

Thisjustifiesthesubsequent“fearoffloating”makingpeggingmoreattractiveinthesecoun-

tries5.

Yet,thereisnoconsensusintheliteratureonthesuperiorityoffixedexchangerateswhenthe

balancesheeteffectispresent.Indeed,whileChoiandCook(2004)andElekdagandTchakarov

(2007)findthatfixedexchangerateregimesdominateflexibleones,Cespedesetal.(2004),

Devereuxetal.(2006)andGertleretal.(2007)showthat,eveninthepresenceofforeign

currencydebt,thetraditional Mundel-Flemingprescriptionpromotingtheflexibleexchange

rateregimesprevails.

3)Thepoliticalviewlinksthechoiceofexchangerateregimetothequalityofinstitutions

andpolicymakersintheconsideredcountries.Inthisapproach,thecredibilityofpolicy

makersandinstitutionsleadstotheadoptionofsomecurrencyregimesagainstothers.Hence,

governmentswithapreferenceforlowinflationbutfacedtoalowinstitutionalqualitymay

3.Thebipolarviewischaracterizedbytherejectionofintermediateregimesinfavourofcornerssolutions:
floatingandfixedexchangerateregimes.
4.SeeEichengreenandHausmann(1999).
5.SeeCalvoandReinhart(2002)whoanalyzedthe“fearoffloating”syndromeforemergingmarkets.
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Generalintroduction

adoptapeginordertocontrolinflationaryexpectations6. Countrieswithweakinstitutions

(morevulnerabletopressuresfrominterestgroups)maybepronetorelyonfixedexchange

rateregimesasasolutiontothecommitmentproblem.Butthisargumentconflictswiththe

sustainabilityissue,whereaweakgovernmentmoreoftensubjectedtolargerdeficitsandwitha

lesserabilitytoreducethem,isunabletomakethefixedexchangerateregimesustainable7.It

thusfollowsthattheliteratureprovidesunclearanswerregardingtherelationbetweenpolitical

conditionsandexchangerateregimes.Forexample,Levy-Yeyatietal.(2010)findthatthe

choiceofapegisnegativelycorrelatedwithinstitutionalquality,butpositivelycorrelatedwith

politicalstrength,highlightingthesustainabilityproblem.

Thisthesisfocusesonthefirsttwoapproachesandaimstoinvestigateanumberofshort-

comingsinthesecontributions. AlthoughtheseminalworksofMundellandFleminginthe

1960sarenotbasedonmicro-foundedmodelsandperformedinpartialequilibrium,mostofthe

subsequentstudiesanalysingthechoiceofmonetaryregimesingeneralequilibrium(inacon-

textofforeigncurrencydebtorlowdegreeofexchangeratepass-through)usesmicro-founded

modelswhicharesimplysimulated.Intheabsenceofdata-basedestimatedgeneralequilibrium

models,thoseworkshaveignoredsomecountry-specificfeaturesintheircomparisonofcurrency

regimes. Theypaidlittleattentiontothecombinationofbothincompletepass-throughand

foreigncurrencyindebtednessinasinglemodel8.

Itisknownthatthechoiceofexchangerateregimeisdependentoneconomiccircumstances

andcountries’characteristics(seeFrankel(1999)).But,twonewempiricalphenomenaemerged

ininternationaleconomicsinrecentyears,whichconsequencesintermsofexchangeratepolicy

havenotyetbeenconsideredintheliterature:

-SomecountriesinSoutheastAsiatargettheirnominaleffectiveexchangeratesasmonetary

policyobjective.Atthesametime,thereisasimilarityinthecompositionoftrade-weighted

effectiveexchangerateindexofthesecountriesduetothetradeintegration9;

-Manycountriesintheworldrecentlyexperiencedaliquiditytrapenvironmentcharacterized

6.PegshavebeensuccessfulatreducinginflationaccordingtoGhoshetal.(1997)andLevi-Yeyatiand
Sturzenegger(2001).
7.SeeDrazen(2000),TornellandLane(1999),GiavazziandPagano(1988).
8.ThestudyofDevereuxetal.(2006)isanexception,butitonlytacklesthetwofactorsinatheoretical

model,whereasourframeworkisbothempiricalandtheoretical. Ontheothersideofthespectrum,Towbin
and Weber(2013)studythetwofactorsonlyempirically,missingatheoreticalmodel.
9. MaandMcCauley(2008)andAglietta(2011)presentsthisstylizedfact.Forinstance,Singapore,Thailand

andIndonesiastabilizetheirexchangerateagainstcurrenciesoftheirtradingpartners.
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Generalintroduction

byaverylowshort-terminterestrate,whichisboundedatzero(i.e.zerolowerboundorZLB

henceforward).IthasbeenthecaseforEuroarea,UnitedStates,Canada,UnitedKingdom,

Switzerland,Japan,amongothers.

Inthiscontext,thisthesisaimsatansweringseveralquestionsrelatedtothechoiceofexchange

rateregime,consideringdifferenteconomicsettings. DoSoutheastAsiacountries,mainlyin-

debtedinforeigncurrency,haveanyinterestinstabilizingtheirexchangeratesinthefaceof

externalshocks? Whatistheoptimalmonetaryregimeinsucharegionwherethereisasim-

ilaritybetweentrade-weightedbasketsofcurrenciesdefiningtheeffectiveexchangerates?Do

thezerolowerbound(ZLB)haveanyparticulareffectonthechoiceofmonetaryregimesand

currencymisalignments? WhatarefinallytheimplicationsoftheZLBconstraintandeffective

exchangeratetargetingintermsofmonetaryintegration?

Thesequestionsformthebedrockofourinvestigationofnumerousneglectedissuesinthe

above-mentionedliterature. Moregenerally,thisthesiscontributes,theoreticallyandempiri-

cally,tothedebateonexchangeratepoliciesandmonetaryintegrationthroughfour(4)essays

presentedintwoparts.

Thefirstessay(Chapter1)investigatesthechoiceoftheappropriateexchangerateregimein

thecontextwhereprivatedebtisdenominatedinforeigncurrency.Toaddressthisissue,we

buildadynamicstochasticgeneralequilibrium(DSGE)modelofasmallopeneconomythat

incorporatesfinancialfrictionsandalternativecurrencydenominationsofdebtaswellasincom-

pleteexchangeratepass-through. Weestimatethemodelusingdatafromthefiveindividual

foundingmembersoftheAssociationofSoutheastAsianNations(ASEAN)andcomparethe

welfareperformanceoffourexchangerateregimes(floating,managedfloating,targetzoneand

fixedexchangerate). Wefindthemodelisabletoreplicatethemagnificationroleofbalance

sheeteffectsinthefaceofexternalshocks. Moreimportantly,wefindthattheflexibleexchange

rateregimewelfaredominatestheotheronesirrespectiveofwhetherdebtisdenominatedin

domesticorforeigncurrency.Itisfollowedbyintermediateandfixedexchangerateregimes.In

linewiththeMundell-Flemingprescription,thisfindingsuggeststhattheexpenditureswitch-

ingeffectsoutweighthebalancesheetonesduetocountries’degreeoftradeopenness.

Thesecondessay(Chapter2)explores,theoretically,theimplicationsofnominaleffectiveex-

changeratetargetingpoliciesintermsofmonetaryintegrationwithinaregionwherethere

isasimilarityamongtrade-weightedcurrencybasketsdefiningtheeffectiveexchangeratesof

6
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countries.Tothisend,webuildathree-countryDSGEmodelanduseittocomparetheinde-

pendentregimeofexchangeratetargetingagainstandmonetaryunion.Themodeliscalibrated

ontheSoutheastAsiaregionandcontrolsforfinancialimperfections(riskpremium),foreign

currencydebt,pricestickinessandinvestmentadjustmentcosts. Wefindthat,besidesthefact

thattheallocationsarebroadlycloseundertheregimesofeffectiveexchangeratetargeting

andmonetaryunion,thenatureofshocksplaysamarginalroleinminordifferencebetween

thetworegimes. Wefurtherfindthattargetingindependentlythenominaleffectiveexchange

ratecanleadtothestabilityofbilateralexchangerateswithintheregion,whichisakindof

intra-regionalfixityofexchangerates. Thisexplainswhytheallocationsandwelfareperfor-

mancesofthetwoconsideredregimesaretooclose. Weconcludeonthefeasibilityof“defacto

currencyarea”asemphasizedbyAglietta(2011).

Thethirdessay(Chapter3)studiestheperformanceofalternativeexchangerateregimesin

thewakeofalargedeflationaryshockthatpushesthenominalinterestratetoitslowerbound,

usingseveralversionsofatwo-sectortwo-countryDSGEmodel. Weshowthat,contraryto

commonbeliefduringtherecentEurocrisisandthe Mundell-Flemingrecommendation,the

currencyunioncanoutweightheindependentfloatingregimeindealingwiththedurationand

depthofaliquiditytrap.Althoughthewelfarelevelisconditionaltotheassetmarketstructure

andthedegreeofsubstitutionbetweendomesticandforeigngoods,wefindthatthecurrency

unionwelfare-dominatestheindependentfloatingforaplausiblemodelinwhichassetmarkets

areincompleteandthecross-countrysubstitutabilityisreasonablyhigh.Introducingexchange

rateinthemonetaryrule,whichthendefinestheindependentmanagedfloatingregime,allows

forindependentpolicytooutperformamonetaryunion,highlightingtheroleoftheexchange

rateregimechoiceasapreventivestrategytoaddresstheadverseeffectsofdeflationaryand

recessionaryshocks.

Thefourthessay(Chapter4)investigates,empiricallyandtheoretically,theeffectsoftheZLB

constraintonthesizeofcurrencymisalignmentsandexplorestheirimplicationsintermsof

monetaryintegrationandexchangerateregimechoices.Usingtherecentdevelopmentsinnon-

stationarypaneldataeconometrictechniques,wefindthatcurrencymisalignmentislargerin

theindependentfloatingregimecomparedtothecurrencyunionwhenthezeroboundonnom-

inalinterestrateisreached.Inparticular,weshowthattheZLBconstraintreducescurrency

misalignmentsunderacurrencyunion. Weinterpretandrationalizethesefindingsusinga

7
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two-sectortwo-countryDSGEmodelinwhichthedurationoftheZLBconstraintisendoge-

nous.Themodelsuggeststhatthehighlevelofcurrencymisalignmentundertheindependent

monetaryregimerelativetothecurrencyunionintheliquiditytrapcanbeexplainedbyac-

tualnominal(andreal)exchangerateappreciationoccurringintheformerregimewhereasit

depreciatesunderthelatter.

Finally,beyondtheirfocusontheexchangeratepolicyliterature,thefouressaysofthisdoc-

toralthesiscombinefeaturesfromseveralliteratures.Fromtheopen-macroliterature,thiswork

usesone,twoandthreeopen-economyDSGEmodelswithstickyprices,endogenousinvestment

dynamics,producercurrencypricing,localcurrencypricing,tradableandnon-tradablesectors.

Fromthecreditchannelliterature,itincorporatesfinancialfrictionsintheformofcountry-risk

premiumsensitivetothecountry’snetforeignassetpositionwithrespecttoGDPandfirm’s

specificriskpremiumthatissensitivetonetwealthrelativetopurchasedcapital(leveragera-

tio).Fromthecrisisliterature,itemphasizestheroleofforeign-currencydenominationofdebt.

Fromthezerolowerboundliterature,itincludestheendogenousdurationoftheliquiditytrap

anddeterminestheroleoftheconstrainedinterestrateinthechoiceofexchangerateregimes

andthecurrencymisalignments.Fromthelong-runexchangerateliterature,thisworkuses

theefficientlong-runexchangerateinordertoderivecurrencymisalignments.

Additionally,thethesisalsoborrowsfromtheempiricalliteraturebyestimatingseveralver-

sionsofasmallopeneconomyDSGEmodelusingBayesianeconometricmethods,performing

meancomparisontestsandbyusingtherecentdevelopmentsofthepaneldataeconometricto

estimatethelong-runrealexchangerateandpanelVectorErrorCorrectionModels(VECM).
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PARTIEXCHANGERATEREGIMESAND

MONETARYINTEGRATIONFORSMALLOPENECONOMIES

INDEBTEDINFOREIGNCURRENCY

Theresearchofthispartisfocusedontheexchangerateregimeselectionandmonetary

integrationinaregionmadeupofsmallopeneconomiesindebtedinforeigncurrency,which

manageexchangeratesagainstsimilartrade-weightedcurrencybasketsdefiningtheireffective

exchangerates. Twoessaysaredevotedtothispartofthethesis. Usinganestimatedsmall

open“NewKeynesian”DSGEmodel,thefirstessay(inchapter1)studiesthechoiceofan

appropriateexchangerateregimeforeachcountryofsucharegion.Amulti-countrymodelis

usedinthesecondessay(chapter2)inordertoaccountfortheregionalaspectintheanalysis

ofimplicationsofnationalindependentpoliciesfortheregionalmonetaryintegration.



Chapter1

Externalshocks,exchangerateregimes

andforeign-currencyindebtedness



1.1.Introduction

CHAPTER1-EXTERNALSHOCKS,EXCHANGERATEREGIMESAND

FOREIGN-CURRENCYINDEBTEDNESS

1.1.Introduction

TherecentuseoftheexchangerateasapolicytoolbyemergingSoutheastAsiancountries

forimprovingtheircompetitivenessandboostingtheireconomicgrowthhasrevivedinterestin

thestudyoftheirexchangeratepolicy.Intheaftermathofthe1997Asiancrisis,exchangerate

policiesinmanyAsianeconomieshavebeenmarkedbya“fearoffloating”behaviour(Calvo

andReinart(2002)).Thismeansthatcountriesthatclaimtheyarefloatingdonotinpractice.

Oneofthereasonsforthisislinkedtotheinterpretationsofthecrisis.Indeed,manyauthors

andobservershavepointedoutthelevelofdebtdenominatedinforeigncurrencyasoneofroot

causesofthecrisisexacerbation(Aghionetal.(2001),EichengreenandHausmann(1999),

Krugman(1999),CalvoandReinhart(2000)).

DuringtheAsiancrisis,countrieshaveexperiencedasharpcurrencydepreciationandarise

intheirriskpremia. Theintuitionisthatfinancialimperfectionslinkedtotheendogenous

riskpremiummagnifytheeffectofshocks. Duetotheforeigncurrencydebt,exchangerate

depreciationmayworsenfirms’balancesheets.Thisbalancesheeteffect,magnifiedbyfinancial

imperfections,causesacontractionininvestmentandthereforemaydepressoutput. Fixed

exchangerateshavethenbeenpreferredtofloatingonesin(emerging)countrieswhichwere

stronglyindebtedinforeigncurrency.

Inrecentyears,mostoftheSoutheastAsiancountrieshaveallowedtheircurrenciestofloat

tosomeextentandarejustcharacterizedbya“fearofappreciation”asstatedbyLevy-Yeyati

andSturzenegger(2007).However,thesecountriesmainlyremainindebtedinforeigncurrency

whentheyallowtheircurrenciestodepreciate.Figures1.1and1.2illustratethehighlevelof

debtdenominatedinforeigncurrencyforselectedSoutheastAsiancountries1.

Inthischapter,wefocusonansweringthreeinterrelatedquestions.Isthecurrentlevelof

foreign-currencydenominateddebtinthesecountriescompatiblewithfloating? Whatisthe

bestexchangerateregimeforSoutheastAsiancountries?Dothesecountriesmainlyindebted

1.UsingtheThomson’sIFRPlatinumdatabase,Cook(2004)mentionsthatupto88%ofloanstoemerging
Asiancountries(between1992and1997)weredenominatedeitherinUSDorinYen.
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Figure1.1–Percentageofresidentbankliabilitiesdenominatedinforeign
currency

Datasource:BIS.

Figure1.2–Percentageofgrossexternal(short-term)debtdenominated
inforeigncurrency

Datasource:The WorldBank(QuarterlyExternalDebtStatistics).

inforeigncurrencyhaveanyinterestinstabilizingtheirexchangerates? Tothisend,we

investigatealternativeexchangerateregimesforthesecountries.Besidesthehighlevelsofboth

riskpremiumandforeign-currencydenominateddebt,wetakeintoaccountthelowdegreeof

exchangeratepass-throughinthesecountries2.

SomerecenttheoreticalstudiessuchasCook(2004),EleckdagandTchakarov(2007),Ces-

2.Thereisempiricalevidencehighlightingthelowdegreeofexchangeratepass-throughinemergingcountries
(seeAleemandLahiani(2014),Ca’zorzietal.(2007),BussièreandPeltonen(2008)formoredetails).
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pedesetal.(2004)andDevereuxetal.(2006)includefinancialfrictionsintheirmodelinorder

toanalyzedifferentcurrencyregimes.Inparticular,Cook(2004)andEleckdagandTchakarov

(2007)findamoreimportantroleoffixedexchangeratesinstabilizingthemacroeconomic

fluctuationsofemergingeconomies,whereasCespedesetal.(2004)andDevereuxetal.(2006)

underlinetheprimacyofthefloatingregimeoverthefixedexchangerate,inaccordancewith

theMundell-Flemingframework.However,Cook(2004)andCespedesetal.(2004)useover-

simplifiedmodels,assumingcompleteexchangeratepass-throughandperfectcapitalmobility.

EleckdagandTchakarov(2007)’smodelassumesthecompleteexchangeratepass-throughand

flexibleimportprices,whichseemslessrealistic. Furthermore,noneoftheaforementioned

studieshastakenintoaccountboththeexternalfinanceandthecountry-riskpremiaintheir

modelwithfinancialsectormodelling.Eventhoughthesestudieswerefocusedonthegeneral

issueofexchangerateregimesinemergingcountries,theydidnotprovideanyspecificcountry

analysisanddata-basedestimationoftheirmodels.Finally,theseauthorsdidnotexplorea

widerangeofexchangeratepoliciesandpaidlittleattentiontotheoptimalpolicyframework.

Thischapterrespondstotheseshortcomingsanddevelopsa“NewKeynesian”dynamic

stochasticgeneralequilibriummodel,whichispartiallyestimatedforeachofthefive(5)found-

ingcountriesoftheASEAN(Thailand,Indonesia,Malaysia,Singapore,andPhilippines)using

quarterlydatafrom2000to2011.Theaimistocomparefouralternativeexchangerateregimes

forthesecountriesusingtheoptimalmonetarypolicyapproach. Weincorporatethefinancial

acceleratormechanismàlaBernankeetal.(1999)andforeign-currencydenominateddebt

inthemodelinordertotakeintoaccounttheaforementionedfinancialfrictions. Wefurther

extendthemodelforanalysingthescenarioofdomestic-currencydenominateddebt.

Wecompareforeachcountrythewelfare-performanceofdifferentmonetaryregimesintheface

ofcountry-riskpremiumandforeigndemandshocks.Theseexternalshocksarechosenbecause

oftheirdestabilizingeffectsoneconomiescharacterizedbyforeigncurrencyindebtedness,such

asSoutheastAsianeconomies3. Fortheseeconomies,wefindthatthefloatingregimeout-

weighstheotheronesintermsofeconomicstabilization,followedbyintermediateandfixed

exchangerateregimes.Thisfindingisconsistentirrespectiveofthecurrencydenominationof

debt. Wealsoshowthatthehigherthedegreeoftradeopenness,themoredominantisthe

flexibleexchangerateregime.

3.Seeforinstance,the1997Asiancrisis,the2007globalcrisis,andthe2013emergingcurrencycrisis.
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Theworkisorganizedinfivesections.First,wedescribethemodelinsection1.2.Section1.3

presentsthemodelparametrizationandestimationandtheoptimalmonetaryrules.Insection

1.4,wepresentourresultsandfinallysection1.5concludes.
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1.2.The model

WedevelopasmallopeneconomyDSGEmodel,whichcombinesthefinancialaccelera-

tormechanismandforeign-currencydenominateddebt.Themodelischaracterizedbysticky

prices,incompleteexchangeratepass-through,capitaladjustmentcostsandimperfectmobility

ofcapital.

Theeconomyispopulatedbyhouseholds,entrepreneurs,producersofcapital,retailersand

themonetaryauthority.Householdsconsumethefinaldomesticandforeignretailgoods,and

providelabourtoentrepreneurs.Theyborrowinbothdomesticandforeigncurrencies.House-

holdsownretailersandreceivetheirprofits.Entrepreneursproduceintermediate(wholesale)

goods,usingcapitalandlabour,andsellthemtodomesticgoodsretailers.Theyalsoborrowin

theinternationalfinancialmarketinforeigncurrencyinordertofinancetheirpurchaseofcap-

ital.Thepresenceofasymmetricinformationbetweenentrepreneursandinternationallenders

isthesourceofafinancialfriction(firm-specificriskpremium),implyingthedependenceof

theentrepreneurialdemandonthefirms’financialposition.Entrepreneurialloansaresubject

tothecountry-riskpremiumasanadditionalfinancialfriction. Capitalproducersbuildnew

capitalandsellittoentrepreneurs.Domesticandimportedgoodsretailerssetnominalprices

offinalgoodsàlaCalvo(1983).Thispricestickinessjustifiesthepresenceofmonetarypolicy

inthemodel.

Thestructureofthemodelissummarizedbythefollowingflowchart:
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1.2.1.Households

Theeconomyispopulatedbyacontinuumofinfinitelylivedhouseholdsintheunitinterval.

Therepresentativehouseholdmaximizesthefollowingintertemporalexpectedutility:

Et
∞

t=0

βt
(Ct)

1−σ

1−σ
−
(Lt)

1+η

1+η
(1.1)

whereCtistheaggregateconsumption,Ltrepresentsthenumberofhoursworked,Etthe

expectationoperatorconditionaloninformationavailableattimet,σistheinverseofthein-

tertemporalelasticityofsubstitution,η>0measurestheinverseofthelaboursupplyelasticity

and0<β<1isthesubjectivediscountfactoroftherepresentativehousehold.

TheconsumptionindexCtisaCESaggregateoftherepresentativehousehold’sconsumption

ofdomesticandimportedgoods:

Ct= (1−a)
1
θ(CH,t)

θ−1
θ +a

1
θ(CM,t)

θ−1
θ

θ
θ−1

(1.2)

CH,tandCM,t indicatetheaggregateconsumptionindexofdomesticandimportedgoodsfrom

therestoftheworld,respectively;θ>1,istheelasticityofsubstitutionbetweenthesetwo

typesofgoodsanda∈[0,1]representstheshareofimportedgoodsintheconsumptionbasket.

Theaggregatepriceindex(definedastheminimumexpenditurerequiredforbuyingacon-
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sumptionunit)associatedto(1.2)isgivenby:

Pt= (1−a)(PH,t)
1−θ+a(PM,t)

1−θ
1
1−θ (1.3)

wherePH,t andPM,t arerespectivelythedomesticpriceofdomestic-producedgoodsandthe

domesticpriceofimportedgoodsfromtherestoftheworld. Thebasketsofdomesticand

foreigngoodsarealsoaCESaggregateofdifferentiatedvarietiesofgoods,suchas

CH,t =(
1
0CH,t(j)

χ−1
χ dj)

χ
χ−1 andCM,t =(

1
0CM,t(j)

χ−1
χ dj)

χ
χ−1,wherej∈[0,1]indicatesthe

varietyofgoods,χ >1theelasticityofsubstitutionbetweengoodsvarietiesandfinally,

CH,t(j)andCM,t(j)representtheconsumptionofavarietyjofthefinaldomesticandim-

portedgoodsfromtherestoftheworld. Thecorrespondingpricesarethereforegivenby:

PH,t=(
1
0PH,t(j)

1−χdj)
1
1−χ andPM,t =(

1
0PM,t(j)

1−χdj)
1
1−χ.

HouseholdschoosetheirconsumptionCH,tandCM,t insuchawayastominimizetheircon-

sumptionexpenditure.Theindividualdemandsfordomesticandimportedgoodsderivedfrom

theexpenditureminimizationaregivenby4:

CH,t=(1−a)(
PH,t
Pt
)−θCt

CM,t =a(
PM,t
Pt
)−θCt

(1.4)

Therepresentativehousehold’sbudgetconstraintisdefinedby:

PtCt+Rt−1Bt−1+Rt−1ΨD,t−1StDH,t−1=WtLt+Bt+StDH,t+Λt (1.5)

Ateachperiodt,householdsborrowintheformoftwotypesofbonds:Btissuedindomestic

currencywithanominalinterestratert=Rt−1,andDH,tinforeigncurrencywithanominal

interestratert(ΨD,t)=(Rt−1)(ΨD,t)
5. Afinancialfrictionisintroducedinthemodelin

ordertotakeintoaccounttheimperfectcapitalmobilityandallowstationarityofnetforeign

assets(Schmitt-GrohéandUribe,2003)6.Infact,whentheyborrowfromtherestoftheworld,

4.Theminimizationproblemis:

min
CH,t,CM,t,Ct

PH,tCH,t+PM,tCM,t =PtCt

5.NotethatDH,t canbeeitherpositive(householdisnetdebtor)ornegative(householdisnetcreditor).
6.Schmitt-GrohéandUribe(2003)showthattheborrowingcostallowstoachievestationarityinthenet

foreignassetposition.
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householdspayacountry-riskpremiumΨD,tdefinedasinAdolfsonetal.(2008):

ΨD,t(dt,Zt)=expψD(
StDt
YPt
+Zt),wheredt=

StDt
YPt
isthereallevelofthenetforeignasset

positioninpercentageofsteady-stateoutputandtheriskpremiumΨD,t isincreasinginthe

levelofinternationaldebt((ΨD,t)dandΨD(0,0)=1);Dtistotaldebtofthecountry(Dt=

DH,t+DE,t)andDE,tmeasurestheexternaldebtofentrepreneursdefinedinsubsection1.2.3;

ψD istheelasticityofthecountry-riskpremiumwithrespecttothedebt-outputratioand

Ztrepresentsanexogenousshockthatisanunexplainedpartofthecountry-riskpremium:

Zt∼AR(1)andlog(Zt)=ζZlog(Zt−1)+εZ,t,withεZ,t∼i.i.d.(0,σ
2
εZ
).

Theotherrevenueflowsofhouseholdscomefrom,ateachperiodt,theirnominalwageWt,

theprofitsΛtoffirms.Strepresentstheeffectivenominalexchangerate(expressedintermsof

unitsofdomesticcurrencyperunitofforeigncurrency)andRt−1Bt−1+Rt−1ΨD,t−1StDH,t−1is

thetotalgrossamountofdebtthatisreimbursedatt-1.

Therepresentativehouseholdchoosesthepathsfor{Ct,Lt,Bt,DH,t}
∞
0 inordertomaximize

(1.1)subjecttothebudgetconstraint(1.5).Thefollowingfirstorderconditionshold:

(Lt)
η

(Ct)−σ
=
Wt
Pt
=wt (1.6)

(Ct)
−σ=βRtEt (Ct+1)

−σ Pt
Pt+1

(1.7)

(Ct)
−σ=βRtΨD,t(dt,Zt)Et (Ct+1)

−σ Pt
Pt+1

St+1
St

(1.8)

Combiningequations(1.7)and(1.8)leadstotheusualuncoveredinterestratepartycondition

(UIP)undertheincompletemarketassumption.Theselasttwoequationssuggestthat,inequi-

librium,themarginalbenefitofsavingequalsitsmarginalcost.Condition(1.6)characterizes

consumers’optimallaboursupplyandwtistherealwage.

1.2.2.Inflation,Termsoftrade,ExchangerateandDeviationfromthelawofone

price

Inthissection,wederivetherelationsbetweentheCPI-inflationrate,therealexchange

rate(RER)andthetermsoftrade.

Thelog-linearizationaroundthenon-stochasticsteadystateofequation(1.3)givestherelation

betweentheCPI-inflationrate(πt),domesticgoodsinflation(πH,t)andimportedgoodsinflation
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(πM,t)as
7:

πt=(1−a)πH,t+aπM,t (1.9)

wherethe“hat”onavariablemeansitsdeviationfromthesteady-state.Then,wedefinethe

termsoftradeby:

TOTt=
PM,t
PH,t

(1.10)

whereTOTtisthetermsoftradeindexbetweenthehomecountryandtherestoftheworld.

Combiningthelog-linearizedversionsofequations(1.3)and(1.10)providesanexpressionof

inflationinfunctionofthetermsoftradesuchthat:

πt=πH,t+a∆tott (1.11)

with∆tott=πM,t−πH,tand∆symbolizesthefirstdifference.

Furthermore,Stbeingthenominalexchangerate,thedefinitionoftherealexchangerateis:

RERt=
StPt
Pt

(1.12)

Undertheassumptionofincompleteexchangeratepass-through,thelawofonepriceisnot

verifiedandthereforePM,t =StPt. Thedeviationsfromthelawofonepricearetherefore

definedas:

LOPt=
StPt
PM,t

(1.13)

ThispricegapisintroducedasinMonacelli(2005)bysupposingthatimportsarepricedin

localcurrency(localcurrencypricing)(seeParagraph1.2.3.3).

Usingthelog-linearizedversionsof(1.10),(1.12)and(1.13)with(1.11)wehave:

rert=lopgt+(1−a)tott (1.14)

7.Themethodofthelog-linearizationispresentedinAppendixA.3.2.
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1.2.3.Productionsector

1.2.3.1.Entrepreneursandthefinancialaccelerator

Thepresenceofentrepreneursallowsintroducingthefinancialacceleratormechanisminthe

modelandunderstandinghowtheforeign-currencydenominateddebtcouldaffectasmallopen

economy.

Intheeconomy,entrepreneursmanageacontinuumoffirmsj∈[0,1]whichproducedif-

ferentiatedintermediategoodsinaperfectlycompetitivemarketfollowingtheCobb-Douglas

technology:

Yt(j)=AtKt(j)
αLt(j)

1−α (1.15)

whereAtisatechnologicalshockwhichiscommontoallfirmsandfollowsanAR(1)process

givenby:log(At)=ζAlog(At−1)+εA,t,withεA,t ∼i.i.d(0,σ
2
εA
).KtdenotescapitalandLt

representslabour,onlysuppliedbyhouseholds(forsimplicity,weassumethatentrepreneurs

labourisequaltoone)8;α∈[0,1]istheshareofcapitalintheproductiontechnology.Giventhe

pricesofproductionfactors,firmswillminimizetheircostssubjecttotheproductiontechnology

(1.15).Thefirstorderconditionsofthecostminimizationproblemgivethefollowingaggregate

factorpayments:

wt=(1−α)mct
Yt
Lt

PH,t
Pt

(1.16)

mpct=αmct
Yt
Kt

PH,t
Pt

(1.17)

wheremctistherealmarginalcost,mpct=
MPCt
Pt
denotestherealmarginalproductivityof

capitalandwtistherealwage.

Wesupposethatentrepreneursfaceaconstantprobability(1−ν)ofleavingtheeconomyin

eachperiodt.AsinBernankeetal.(1999),thisassumptionismadetoensurethattheynever

accumulateenoughfundstofullyself-financetheirownactivities.Theyarethereforesubjectto

afinancialconstraint.Capitalpurchasedbyentrepreneursisfinancedpartlybytheirnetworth

8.Unlikeourframework,manyauthorsintheliterature(Devereuxetal.(2006),Bernankeetal.(1999),
BadarauandLevieuge(2011),amongothers)considertheentrepreneurs’hoursworkedinamorenoticeable
way.However,thisassumptiondoesnotaffectourfindings.
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andborrowing. Weassumethattheyonlyborrowfromforeignlenders(andthence,inforeign

currency).Thishighlightsthefinancialvulnerabilityofthecountriesconsidered.LetQtand

Ntbethepriceofcapitalsoldtoentrepreneursbycapitalproducersandtheentrepreneurial

networthpredeterminedatt-1,respectively. Attheendoftheperiodt,theentrepreneur’s

budgetconstraintisgivenby:

PtNt+1=QtKt+1−StDE,t+1 (1.18)

whereStrepresentstheexchangerateandDE,t+1,theexternalfundborrowedintforthe

purchaseofcapitalusedinthenextperiodt+1. Equation(1.18)isanaccountingidentity

whichmeansthattheentrepreneur’snetworthisdefinedasthedifferencebetweenitsassetsand

liabilities.Anunanticipateddepreciationofthedomesticcurrency(correspondingtoanincrease

inSt)immediatelyleadstoanincreaseinliabilitiesandthereforeariseinthevulnerabilityof

theentrepreneur.EntrepreneursareriskneutralandchoosethelevelofcapitalKt+1associated

withthedebtlevelDE,twhichmaximizestheirprofits.Theoptimalconditionissuchthat,the

expectedrealreturnoncapitalEtRK,t+1isequaltothemarginalcostofexternalfunds
9:

EtRK,t+1=Et RtΨD,tΦ
St+1
St

Pt
Pt+1

(1.19)

Φisthefirm’sspecificriskpremiumsuchasΦ= Nt+1
qtKt+1

−γ
,whereγmeasurestheelasticity

ofthespecificriskpremiumwithrespecttothecapital-to-networthratio,qtistherealprice

ofcapitaland(Φ)<0withΦ(1)=1.

Theentrepreneur’soptimaldemandforcapitalguaranteesthattherealreturnoncapitalRK,t

equalsthesumofthemarginalproductivityofaunitofcapitalmpctandthevalueofthisunit

ofcapital(netofdepreciation)int:

RK,t=
mpct+(1−δ)qt

qt−1
(1.20)

whereδisthedepreciationrateofcapital. Notethat,ifthecondition(1.20)isnotsatisfied,

theentrepreneur’sdemandforcapitalwouldbeeitherzeroorinfinite.

Finally,theevolutionoftheaggregateentrepreneurialnetworthintheeconomydependsonthe

9.Theoptimalconditionsarederivedfromtheoptimalcontractbetweenthelenderandtheborrower,which
ispresentedinAppendixA.1.
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1.2. Themodel

financialwealthaccumulatedinpreviousperiodsbysurvivingentrepreneursplusthebequest,

Ωt,thatnewlyenteringentrepreneursreceivefromentrepreneurswholeavetheeconomy,and

evolvesaccordingto:

Nt+1=ν[RK,tqt−1Kt−Rt−1ΨD,t−1
St
St−1

Pt−1
Pt

Nt
qt−1Kt

−γ

(qt−1Kt−Nt)]+(1−ν)Υt(1.21)

Equation(1.21)clearlyshowsthatthereexistthreesourcesofvariationsintheentrepreneurial

networth:thereturnoncapital(RK,t)thataffectstheentrepreneur’srevenue,thesecond

sourceisthechangesintherealcostofdebtrepayment(i.e.theinterestrateoftherestofthe

worldplusboththecountry-riskandtheentrepreneur’sspecific-riskpremia).Anincreaseinthe

interestrateoftherestoftheworld,forexample,wouldreducetheentrepreneur’snetworth.

Thethirdsourceofchangeintheentrepreneurialnetworthistheexchangerate.Thereby,an

unanticipateddepreciationreducesthenetworthoftheentrepreneur.

1.2.3.2.Capitalproducers

CompetitivecapitalproducersusealineartechnologytoproducenewcapitalRK,t+1using

theexistingcapitalandinvestinginfinalgoodssoldbyretailers. Thebasketofinvestment

goodsismadeupinthesamewayastheconsumptiongoodsbasket:

It= (1−a)
1
θ(IH,t)

θ−1
θ +(a)

1
θ(IM,t)

θ−1
θ

θ
θ−1

(1.22)

Weassumethatcapitalproductionissubjecttoaquadraticadjustmentcost, ψI
2

It
Kt
−δ

2
Kt.

Theaggregatecapitalstockusedincapitalproductionevolvesaccordingto:

Kt+1=[
It
Kt
−
ψI
2

It
Kt
−δ

2

]Kt+(1−δ)Kt (1.23)

whereψIdeterminesthesizeofcapitaladjustmentcosts.

Capitalproducerschoosethelevelofinvestmentthatmaximizestheirprofits(QtIt−Pt(It+

ψI
2
(It
Kt
−δ)2Kt)).Thecorrespondingoptimizationproblemis:

max
It
qtIt−It−

ψI
2

It
Kt
−δ

2

Kt
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Thefollowingequilibriumconditionholds:

qt−ψI
It
Kt
−δ =1 (1.24)

When ψI=0(i.e.absenceofadjustmentcosts),qtisequaltoone. Thismeansthatthe

presenceofadjustmentcostsnecessarilyimpliesthatthecapitalpriceqtistime-varying.The

condition(1.24)definesthestandardTobin’sqthatrelatesthepriceofcapitaltothemarginal

adjustmentcost.

1.2.3.3.RetailersandInflationdynamic

Inthispartofthemodel,wefollowMonacelli(2005).Intheeconomy,thereexistretailers

ofdomesticgoods,whoselldomesticproducedgoodsonthehomeandforeignmarkets,and

retailersofimportedgoods.Thepresenceofretailersallowsustointroducethepricestickiness

inthemodel. Retailersofdomesticgoodspurchasewholesalegoodsfromentrepreneursata

priceequaltotheentrepreneur’snominalmarginalcost.Theyrepackagethesegoodswithout

anyadditionalcostandsellthemasfinalgoodsatthedomesticmarketpricePH,t andthe

foreignmarketpricePX,t. Weassumethatretailersoperateinamonopolisticallycompetitive

domesticmarket.Intheperspectiveofthesmallopeneconomy,wealsosupposethatthe

pricesofdomesticproducedgoodsattheborderoftheexportingcountryarePX,t =PH,t/St

(expressedinforeigncurrency).

FollowingCalvo(1983),aproportion(1−φ)ofretailersofhomeproducedgoodsre-optimize

theirpricesbysettingP̃H,ttimet,whiletherestoftheretailers(φ)keepstheirpricesunchanged

atPH,t−1.TherepresentativefirmjsetsthevalueofP̃H,tthatmaximizesthediscountedsum

ofitsexpectedprofits:

max
P̃H,t(j)

E0
∞

s=0

(βφ)s
λt+s
λt
[YH,t+s(j)(̃PH,t(j)−PH,t+smct+s)]

subjecttothefollowingdemandfunction:YH,t+s(j)=
P̃H,t+s(j)

PH,t+s

−χ

YH,t+swiththecorrespond-

ingfinalaggregategoods,YH,t =
1
0YH,t(j)

χ−1
χ

χ
χ−1

whereχistheelasticityofsubstitution

betweenvarietiesofgoods,λt+s
λt
istheratioofhouseholds’marginalutilityint+srelativeto
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thatint.Thefirstorderconditionyields10:

P̃H,t(j)=
χ

χ−1

Et{
∞
s=0(βφ)

sλt+sYH,t+s(j)PH,t+smct+s)}

Et{
∞
s=0(βφ)

sλt+sYH,t+s(j)}
(1.25)

Theaggregatepricelevelevolvesaccordingto:

PH,t=[(1−φ)(̃PH,t)
1−χ+φ(PH,t−1)

1−χ]
1
1−χ (1.26)

Thelog-linearizationaroundthesteadystateof(1.25)and(1.26)leadstothefollowingstandard

“NewKeynesian”Phillipscurve:

πH,t=βEtπH,t+1+
(1−φ)(1−βφ)

φ
mct (1.27)

whereπH,tistheinflationratefromdomesticproducedgoods.

Retailersofimportedgoodsalsooperateinamonopolisticallycompetitivemarketandthey

purchasefinalforeigngoodsattheprice:PGH,t=StPt (inthedomesticcurrency).Theyresell

thesegoodsonthedomesticmarketattheretailpricePM,t,suchthatPM,t =StPt,assuming

thatthelawofonepricedoesnotholdattheimportlevel. Thisintroducestheincomplete

exchangeratepass-throughinthemodel.

Aspreviously,retailersofimportedgoodssettheirpricesàlaCalvo. Let(1−φm)bethe

fractionoffirmsthatre-optimizestheirpricesateachperiodtand(φm)thefractionthatdoes

not. Theoptimizationproblemisidenticaltothatpreviouslydescribedfordomesticgoods

retailers,excepttherealmarginalcostthatismcM,t =
StPt
PM,t

forretailersofimportedgoods.

Therefore,theinflationrateofimportedgoodsfromtherestoftheworldsatisfiesthefollowing

“NewKeynesian”Phillipscurve:

πM,t =βEtπM,t+1+
(1−φm)(1−βφm)

φm
lopgt (1.28)

10.SeeAppendixA.2.forthemethodofsolvingtheoptimizationproblem.
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1.2.4.Four monetaryregimes

Inthischapter,weinvestigatetheperformancesoffour(4)alternativemonetaryregimesfor

eachcountry.Thesemonetaryregimesareidentifiedbythemonetaryrulesdescribedbelow11.

1.2.4.1. Managedfloatingregime

Inthisregime,themonetaryauthorityfollowsapolicyrulewhichisaugmentedtoallow

thenominalinterestratetoreacttodeviationsinnominalexchangeratemovementsfromits

steady-statevalue,inadditiontothereactiontodeviationsininflationandoutputfromtheir

steady-statevalues.Thepolicyruleistherefore:

log(
Rt
R
)=β0log(

Rt−1
R
)+(1−β0)[β1log(

πt
π
)+β2log(

Yt
Y
)+β3log(

∆St
∆S
)]+εr,t (1.29)

withεr,t∼i.i.d.(0,σ
2
εr).R,π,Yand∆Sarerespectivelythesteady-statevaluesofRt,πt,Yt

and∆St;β0,β1,β2,andβ3arethepolicycoefficientschosenbythecentralbank.β0isthe

smoothingparameteroftheinterestrate.

1.2.4.2.Floatingregime

Underthefloatingmonetaryregime,thecentralbankdoesnotcontrolthedynamicofthe

exchangerate,whichbecomescompletelyflexible.Insuchacase,β3=0(andβ1>1and

β2<1)inequation(1.29),thepolicyruleisthenassumedtobeastandardTaylorrulein

whichthecentralbankadjuststhenominalinterestrateinresponsetodeviationsinCPI-

inflationandoutputfromtheirsteady-statevalues.

1.2.4.3.Fixedexchangerateregime

Inthefixedexchangerateregime,thecentralbankmaintainstheexchangerateataprede-

terminedandconstantlevel:St=S̄foreacht.Therefore,thecentralbanksetsthenominal

interestrateinsuchawaythattheuncoveredinterestrateparityconditionholds.

1.2.4.4.Targetzoneregime

Underthismonetaryregime,thecentralbankmanagestheexchangerate,whichwouldbe

adjustedaroundacentralparity(differentfromthesteadystate). Thetargetzoneregime

11.FollowingMonacelli(2004),Faia(2010),CookandDevereux(2014)andBornetal.(2013),themonetary
regimecanbeidentifiedbyaTaylor-typepolicyrule.
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1.2. Themodel

allowsmoreflexibilityinmanagingtheexchangeratecomparedwiththefixedexchangerate

regime.Thereisnoempiricalevidenceshowingthatthecountriesconsideredwereinanexplicit

targetzone. MaandMcCauley(2008)arguethatSingapore’seffectiveexchangeratecrawls

againstitstrade-weightedbasket,whichiscomparabletoatargetzone.Therefore,thetarget

zoneframeworkexploredinthisworkshouldbeviewedratherasacounterfactualanalysis.

First,followingSvensson(1994)andCurdiaandFinocchiaro(2013),wedecomposethenominal

exchangerate(St)as:St=S
c
t+S

υ
t,whereS

c
tdefinesthecentralparityoftheexchangerate

andSυtrepresentsthedeviationsoftheexchangeratefromthecentralparity.Itthenfollows

thattheexpectedrealignmentisgivenby:

Et(St+1−St)=Et(S
c
t+1−S

c
t)+Et(S

υ
t+1−S

υ
t) (1.30)

Weassumethatthechangesintheexpectedrealignmentsdependontwocomponents:an

endogenouscomponentdefinedasalinearfunctionoftheexchangeratedeviationsfromthe

centralparity(Sυt)andanexogenouscomponentgtwhichfolowsanAR(1)process:

Et(S
c
t+1−S

c
t)=gt+ρνS

υ
t (1.31)

withgt=ρggt−1+εg,tandεg,t∼i.i.d.(0,σ
2
εg).ρνrepresentsthecoefficientassociatedwiththe

endogenouscomponentofrealignmentexpectationsandρgmeasuresthepersistenceparameter

ofgt.

Combiningequations(1.30)and(1.31)yieldsanexpressionofthechangesinexchangerateas:

Et(St+1−St)=Et(S
υ
t+1)+gt−(1−ρυ)S

υ
t (1.32)

Inthetargetzoneregime,themonetaryauthorityusesthepolicyinstrumenttokeepthe

exchangerateclosetothecentralparityandneedstofightexpectationsofcurrencyrealignment.

Consequently,thecentralbanksetsthepolicyratefollowinganaugmentedTaylorrule,which

takesintoaccountthereactiontoexchangeratedeviationsfromthecentralparity,suchas:

log(
Rt
R
)=β0log(

Rt−1
R
)+(1−β0)[β1log(

πt
π
)+β2log(

Yt
Y
)+β3log(

Sυt
Sυ
)]+εr,t (1.33)
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withεr,t∼i.i.d.(0,σ
2
εr).R,π,YandS

υarerespectivelythesteady-statevaluesofRt,πt,Yt

andSυt;β0,β1,β2,andβ3aretheresponsesofthecentralbankwithrespecttodeviationsin

inflation,outputandexchangeratemovementsfromtheirsteady-state.β0isthesmoothing

parameteroftheinterestrate.

1.2.5.Foreignsector

Theforeigndemandforhomeproducedgoodsisexpressedas:

CH,t=a
PH,t
Pt

−θ

Yt (1.34)

whereYt istheaggregatedemandfromforeigncountry(therestoftheworld). Wecanrewrite

relation(1.34)as:

CH,t=a
PH,t
Pt

−θ Pt
StPt

−θ

Yt =a
PH,t
Pt

−θ
1

RERt

−θ
Yt (1.35)

Finally,fromthesmallopeneconomyperspective,therestoftheworld’svariablesareassumed

toevolveexogenouslyasthefollowingAR(1)processes:

log(Rt)=ζr log(Rt−1+εr ,t) (1.36)

log(Yt)=ζy log(Yt−1+εy ,t) (1.37)

log(πt)=ζπ log(πt−1+επ ,t) (1.38)

where,ζx∈[0,1](withx=r ,y andπ )aretherespectivecoefficientsoftheAR(1)

processesandεx,t∼i.i.d.(0,σ
2
εx)therandomshocksassociatedwiththeseprocesses.

1.2.6.Generalequilibriumconditions

Theequilibriumofthegoodsmarketrequires: Yt=CH,t+IH,t+XtwhereXtdenotes

exports12.Usingthedemandfunctionsin(1.4)and(1.35),thegoodsmarketclearingcondition

canbeexpressedas:

Yt=(1−a)
PH,t
Pt

−θ

(Ct+It)+
PH,t
Pt

−θ

a
1

RERt

−θ

Yt (1.39)

12.FollowingBernankeetal.(1999),wehaveassumedthatmonitoringcostinaggregatedemandisnegligible
underreasonableparametrizations
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1.3. Calibration,estimationandoptimalmonetaryrules

ThelabourmarketclearingconditionimpliesthatLt=
1
0Lt(j)dj.Themarketofbondsissued

indomesticcurrencyiszeronetsupplyinequilibrium.

Combiningtheseequilibriumconditionswiththehouseholds’budgetconstraintyieldsthefol-

lowingdynamicofthenetforeignassets(NFA)position(i.e.thedynamicofthebalanceof

payments):

StRt−1Dt−1ΨD,t−1=StDt+Xt−Mt (1.40)

whereMtrepresentsimports.

Theexpressionofequation(1.40)inrealtermsrelativetothesteady-statelevelofoutputis

givenby:

Rt−1dt−1ΨD,t−1
St
πtSt−1

=dt+
(Xt−Mt)

YPt
(1.41)

1.3.Calibration,estimationandoptimal monetaryrules

Thelog-linearizedversionofthemodelaroundthesteadystate(inAppendixA.3)isnumer-

icallysolved13.Inordertoidentifythebestexchangerateregimeforeachfoundingmember

oftheASEAN,weadoptthefollowingmethodology. First,foreachmonetaryregimeand

usingdatafromeachcountry,weestimatesomeparametersofthemodelwhereastherestis

calibrated.Thecalibratedparametersarecommonacrosscountriesandtakestandardvalues

fromtheliteratureonemergingeconomies,anddatadonotcontainsufficientinformationto

estimatethem14.Second,giventheestimatedstructuralparameters,weidentifyforeachex-

changerateregimetheoptimalmonetaryrulethatprovidesasuperiorlevelofwelfare.Finally,

weincorporatetheoptimalmonetaryrulesintothemodelandsimulateitinordertoassess

theresponsesofvariableswhenshocksoccur. Accordingly,wedeterminetherankingamong

alternativemonetaryregimesusingtheimpulseresponsesandameasureofthewelfarecost.

13.TheDYNAREandMATLABsoftwaresareusedtosolvethemodel,byfollowingtheSims(2002)solution
method.
14.Thedegreeoftradeopennessandtheratioofconsumptionrelativetooutput,whicharecalculatedusing
data,areexceptions.
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1.3.1.Calibration

Timeismeasuredinquarters.Letusbeginwiththeparametersthathavesomeconventional

valuesintheliteratureonemergingAsianeconomies.Theseparametervaluesaresummarized

inAppendixA.4.1.Thevalueofthediscountfactor,β,issetto0.99,correspondingtoan

annualizedrealinterestrateabout4%insteadystate. Weconsiderthattheinverseofthe

intertemporalelasticityofsubstitutionofconsumption,σ,isequalto2(asinCook(2004);

Devereuxetal.(2006)).FollowingChristianoetal.(1997),theinverseoftheFrischelasticity

oflaboursupply,η,isevaluatedat1.Theshareofcapitalinthedomesticproductionαisset

to0.35. Thedepreciationrateofcapital,δ,isequalto0.025. Theelasticityofthepriceof

capitalwithrespecttothecapitaladjustmentcost,ψI,isassumedtobe0.25,closetothevalue

usedbyDevereuxetal.(2006).Thesteady-statemarkupissetto(χ)/(χ−1)=1.1,consistent

withtheliteratureonemergingeconomies. AsinBernankeetal.(1999),wechoose0.9728

astheprobabilityoftheentrepreneur’ssurvival.FollowingDevereuxetal.(2006),wesetthe

steady-stateratioofcapitalrelativetonetworthtoK/N=3,consistentwithahighfinancial

leverageinemergingeconomies.Theelasticityofthecountry-riskpremiumψD isprovidedby

Schmitt-GrohéandUribe(2003).Theelasticityofthefirm’sspecificriskpremiumwithrespect

totheratioofthenetworthrelativetocapitalpurchasedγiscalibratedtobeequalto1,as

inElekdagandTchakarov(2007). Thedegreeoftradeopenness,a,andtheratio(C/Y)15

arecalculatedusingindividualdataofthefiveSoutheastAsiancountriesandarepresentedin

Table1.1below.TheaverageoftheratioofimportsrelativetoGDPovertheperiodfrom2000

to2010isconsideredasproxyofthetradeopennessdegrees16.

15.Theconsumptioncorrespondstotheprivateconsumption.
16.ThedegreeoftradeopennessforSingaporeiscalculatedusing(imports+exports)/(2*GDP)ontheperiod
ofthestudy.ThisexceptionforSingaporedoesnotaffectourresults,sincewearenotspeciallycomparingone
countryagainstanother.
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1.3. Calibration,estimationandoptimalmonetaryrules

Table1.1–Parameterscalculatedfromdata

Parameters Thailand Malaysia Philippines Indonesia Singapore

Degreeoftradeopenness (a) 0.44 0.71 0.45 0.27 0.33

Consumption-to-Output
(C/Y) 0.53 0.45 0.72 0.59 0.40

ratiointhesteadyState

1.3.2.Estimations

TheparametersofthemodeltobeestimatedaregiveninTableA.4.2oftheappendix.These

arebehaviouralandmonetaryruleparametersaswellasthosegoverningexogenousshocks.The

Bayesianmethodisusedforestimatingthem.Alldataseriesarequarterlyoverthe2000Q3-

2011Q3periodandarefromOxfordEconomicsandIMFdatabases.Thedataseriesusedfor

estimatingtheparametersarerealGDP,privateconsumption,CPI-inflationrate,realeffective

exchangerateandthecentralbank’sshort-terminterestrate.Tofitthemodeltodata,these

latterarelog-transformed(exceptthenominalinterestrate),seasonallyadjustedandHodrick-

Prescottfiltered(λ=1600).

Wechoosethepriordistributionsofparametersfollowingtheliteratureandsometheoretical

restrictions(forexample,thenon-negativityoftheparameters,thetheoreticalconfidencein-

tervalintowhichtheparameterisdefined).Indeed,theBetadistributionischosenforthe

parametersboundedintheinterval[0,1],GammaandNormaldistributionsarechosenforthe

parameterswhicharesupposedtobepositiveandtheInverse-Gammadistributionisassumed

forthestandarddeviationofshocks.TablesA.4.3-A.4.7oftheappendixsummarizethepriors

ofparameterstobeestimated.Thesepriorsarecommonacrossthefivecountries.Theelas-

ticityofsubstitutionbetweendomesticandforeigngoodsissettohaveagammadistribution

withameanof0.6(closetotheaveragevalueonfiveAsiancountries,previouslyestimated

byReinhart(1995)andusedlaterbyCook(2004)).TheCalvoparametersfordomesticand

importedgoodsareassumedtofollowabetadistributionwithameanof0.75,corresponding

toapricecontractoffourquarters(ascommonlyusedintheliterature).

Theautoregressivecoefficientsoftheforeigninterestrateandcountry-riskpremiumshocksare

supposedtobeequalto0.46asinDevereuxetal.(2006)withabetadistribution.Thebeta
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distributionisalsochosenfortheremainingautoregressivecoefficientsofshockswithamean

of0.5inlinewithMajuca(2011).Thestandarddeviationsofshockshaveameanof0.02.For

themonetarypolicyrules,wesetthepriorsofcoefficientsassociatedwithinflation,outputgap

andexchangeratemovements(ifit’sthecase)tohaveanormaldistributionwiththerespective

meanvaluesofβ1=2.5,β2=1.5andβ3=0.5.Thesevaluesareinlinewiththeliteratureon

emergingeconomies(SeeGertleretal.(2007),OzkanandUnsal(2012),Unsal(2011),among

others).Thesmoothingparameterofthenominalinterestrateisassumedtohaveabetadistri-

butionwithameanof0.5asinAlbaetal.(2011),andUnsal(2011).Inthetargetzoneregime,

thecoefficientassociatedwiththeendogenouscomponentofrealignmentexpectationsfollows

abetadistributionwithameanof0.5.Thestandarddeviationsofthepriordistributionsare

chosenfollowingtheliteratureonestimated“NewKeynesian”smallopeneconomymodels(see

Wongetal.(2014)andJustinianoandPreston(2010)).

ThemodelisestimatedusingDynare4.3.2. WeusetheMetropolis-Hastingsalgorithmto

performsimulations.Tochecktheconvergence,weruntwomarkovchainswithatotalnumber

ofdrawsof200,000andanacceptancerateof0.23foreachchain. Theestimationresults

forallmonetaryregimesandforeachcountryaresummarizedinTablesA.4.3-A.4.7ofthe

appendix17.Theestimatedparametersevidentlyvaryfromonemonetaryregimetoanother.

Thelogdatadensitiesfromestimatesshowthat,themodelusingthemonetaryruleofthe

targetzoneistheonethatbetterfitthedata.Theestimationofthismodelrevealstherefore

thestructuralparameters,whichareusedtoperformtheoptimalmonetarypolicyanalysis.

1.3.3.Optimal monetaryrules

Theframeworkofoptimalmonetaryregimesaimstofindoptimalpolicycoefficientsinre-

sponsetoCPI-inflation,outputgapandexchangerate,amongtheclassofthepolicyrules

previouslyestimated18.Here,weemploytwomethodsinordertodeterminetheoptimalpolicy

rulesamongtheclassofestimatedpolicyrules. Thepurposeofthisexerciseistofindthe

coefficientsofmonetarypolicyrulesthatimplythehighestlevelsofwelfareforeachregime,

assumingthattheremainingestimatedparametersofthemodelaresettotheirposteriormean.

17.Thegraphsofposteriordistributionsaswellasstatisticsofconvergencepointingoutthevalidityof
estimatesarepresentedinAppendixA.6.
18.Ourapproachfollowssomeworksontheoptimalmonetarypolicyintheperspectiveofasmallopen
economy,forinstance Monacelli(2005),Faiaand Monacelli(2008),FaiaetIliopoulos(2011). Notethatour
methodsarequitedifferentfromthoseoftheseauthors.
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Thefirstmethodaimstosimplyfindtheoptimalvaluesofthepolicyruleparametersforagiven

objectivefunction(alossfunction)anduselaterthesecoefficientsinthewelfarecalculation.

Thesecondmethod,whichweuseinSangaré(2015),istofinddirectlythepolicycoefficients

thatmaximizethewelfare.Theuseofthetwomethodsisjustifiedbytheneedtodistinguish

thecentralbank’sobjectiveforstabilizingtheeconomy(throughthestabilizationofinflation,

outputgapandexchangeratevariation)fromtheobjectiveofsocialwelfaremaximization.

Thetwomethodsprovideresultsthatarequalitativelysimilarintermsofmodeldynamics.

Theimpulseresponsesandthewelfarecomparisonarediscussedlaterforthefirstmethod,the

resultsforthesecondmethodbeingpresentedinAppendixA.5.9andA.5.10.

1.3.3.1. Method1: Minimizationoflossfunction

AsinJustinianoandPreston(2010),thisapproachconsistinminimizingaquadraticloss

functionthatisaweightedsumofunconditionalvariancesofsomeendogenousvariablesunder

eachregime.

Moreformally,letΩ={Ωs,Ωp}bethesetofestimatedparametersforeachcountry,whereΩs

representsthesubsetoftheestimatedstructuralparametersotherthantheestimatedcoeffi-

cientsofthepolicyrulethataredenotedbyΩp={β0,β1,β2,β3}.Inordertocomparedifferent

monetaryregimes,weretaintheparametersΩsattheirestimatedvaluesbutweusetheopti-

malpolicycoefficientsinplaceoftheestimatedones(Ωp).Thecomparisonacrossregimesis

thereforeexperiencedinanoptimalframework.

Theoptimalcoefficientsareobtainedasin Woodford(2003a;2003b).Indeed,weassumethat

themonetaryauthorityseekstominimizethefollowingintertemporalobjectivefunction:

W0=E0
∞

t=0

βtΘt (1.42)

where0<β<1isthehousehold’sdiscountfactorandΘtrepresentsthequadraticlossfunction

ofthecentralbank,suchas:

Θt=π
2
t+λyy

2
t+λrr

2
t+λs∆S

2
t (1.43)

foranyt>0andwithλy,λrandλstherelativeweightsassociatedwitheachpolicymaker’s

objectiveintermsoftheCPI-inflationstabilization,outputgapandthenominalexchange
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ratestability19. Forsimplicity,weonlyconsiderthelimitingcaseoftheobjectivefunction

whenβtendstounity. Thisturnstheoptimalpolicyproblemintooneofminimizingthe

followingobjectivefunction:W̄0(Ω)=var(πt)+λyvar(yt)+λrvar(rt)+λsvar(∆St)defined

astheweightedsumofvariances,Ωmeanstheobjectivefunctionexplicitlydependsonthe

estimatedparametersofthemodel. Tooptimizethemonetaryrules,therelativeweights

associatedwiththeobjectives(λy,λr,λs)areassumedtotakevalueswithin[0,1],consistent

withtherelativeweightgiventotheinflationstabilization.Fromtherobustnessperspective,

wehavevariedtheserelativeweightsoverthisintervalandwehavechosentherelativeweights

(λy=0.5,λr=0.1,λs=0.1)thatdonotyieldaberrantoptimalpolicycoefficients(extremely

aggressiveorextremelynegative).

ThecoefficientsoftheoptimizedsimplerulesforeachcountryaresummarizedinTableA.5.8

oftheappendix20.

1.3.3.2. Method2: Gridsearchforparameters

ThismethodfocusesonthesearchforthecoefficientsoftheTaylorrulesthatmaximizethe

followingexpectedutility:E0
∞
t=0β

tUt(Ct,Lt).Theoptimalpolicycoefficientsineachregime

arethosethatyieldthehighestlevelsofwelfare. Weproceedasfollows.Sincethereexista

setofmonetaryrulesforeachregime,wefirstassumethatthissetisfinite.Then,weperform

agridsearchforpolicyparameterswithinthissetinordertoidentifythemonetaryrulethat

maximizestheexpectedlifetimeutility.Inthissense,toensurethelocaluniquenessofthe

rationalexpectationequilibrium,welimitourattentiontovaluesofpolicyrulecoefficientsin

theinterval[1,3]forβ1,[0,1]forβ2andβ3(keepingβ0setstoitsestimatedvalue).Inparticular,

thetwofirstintervalsarechoseninlinewiththespiritofTaylor(1993)’sconditionthatimposes

thatβ1>1andβ2<1. Furthermore,inthefirstcasewefollowSchmitt-GrohéandUribe

(2007)byassumingthatapolicyparameterassociatedwithinflationlargerthan3wouldbe

difficulttobeplausible.Theintervalchosenforβ3isthatofMonacelli(2004)characterizing

theexchangerate-targetingframework.Theseintervalsdefinethefinitesetofmonetaryrules

19.λs=0andλs=0correspondrespectivelytothefloatingandintermediateregimes(managedfloatingor
targetzone).
20.Thefixedexchangerateregimeisanexceptiontothisapproach.Infact,thisregimeisnotcharacterized
byaTaylortypepolicyruleandtheobjectiveofthemonetaryauthoritiesinsucharegimeissimplytomaintain
aboundedexchangerateasformalizedinourmodel.Consequently,weassumethatthemonetaryauthorities
couldnotdobetterthanthisobjectiveandthatthefixedexchangerateregimeis,bydefinition,optimalwith
theestimatedparametersinthesensethatthecentralbankachievesitsobjectivecostlessly.Thisjustifiesthe
absenceofcoefficientstobeoptimizedinsuchregime.
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amongwhichwechoosethepolicyrulethatmaximizesthewelfareofhouseholds.

TablesA.5.9andA.5.10inAppendixpresentoptimalmonetaryrulesforeachregimeand

country.

1.4.Impulseresponses,welfareanalysisandexchangeratepolicyim-

plications

Inthissection,wefocusonthecomparisonamongdifferentmonetaryregimesintheface

ofexternalshocks.Thefollowingcomparisoncriteriaareused:impulseresponsesandwelfare

analyses.Theexternalshocksarechosenbecauseoftheirdestabilizingeffectsontheforeign-

currencyindebtedeconomiesduringcrisisepisodes(inparticularduringboththe1997Asian

andglobalfinancialcrises).Theyarethemaintransmissionchannelsoftheworld’seconomic

turmoiltotheAsianeconomies(forexampleduringthe2007globalfinancialcrisis). Weuse

theoptimalvaluesofthemonetaryruleparametersandtheestimatedstructuralparametersin

ordertoanalysethedynamicsofthemodelunderthefourdifferentregimesdiscussedbefore.

Theimpulseresponsesandwelfarecostsanalysedinthissectionareprovidedbythefirst

methodofthedeterminationoptimalrules. Thesecondmethoddeterminingoptimalpolicy

rulesprovidessimilarimpulseresponsesandwelfarecoststhatarepresentedinFiguresA.7.21

andA.7.22andTableA.8.11oftheappendix.

1.4.1.Impulseresponsesunderoptimal monetaryregimes

Inthissubsection,weanalysethedynamicoftheestimatedmodelunderfouralternativeop-

timalmonetaryregimesinresponsetotheestimatedcountry-riskpremiumandforeigndemand

shocks.Theeffectsofshocksareanalyzedforeachofthefivecountries. Weonlypresenthere

theresultsforonecountryasanexample.Theimpulseresponsesoftheremainingcountriesare

similarandpresentedinAppendixA.7.

1.4.1.1.Country-riskpremiumshock

Figure1.3belowcomparestheresponsesofthemainvariablesofThailandtoanunantic-

ipatedpositiveriskpremiumshockunderfouroptimalexchangerateregimes. Thispositive

shockmeansanincreaseintheborrowingcostinforeigncurrency.Followingthisshock,invest-

mentinstantaneouslyfalls.Thefinancialacceleratormechanismamplifiesthisinvestmentdrop

duetothebalancesheeteffects.Indeed,whenthecountry-riskpremiumincreases,thenomi-
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nal(andreal)exchangeratedepreciatesviatheuncoveredinterestrateparitycondition.This

nominalexchangeratedepreciationincreasesboththecostofinvestmentpurchasedabroadand

thevalueofexternaldebtindomesticcurrency.Thesetwofactorsreducethenetworthand

thereforeincreasetheriskpremium,whichisunfavorabletoinvestment. Thisbalancesheet

effectoninvestmentandoutputshowsthefinancialfragilityoftheeconomiesconsidered.On

theotherhand,thenominalexchangeratedepreciationcouldgenerateanincreaseininvest-

mentwhenitaffectspositivelytheanticipatedfutureinflation,whichreducestherealdomestic

costofinvestment.Ingeneral,thenegativeeffectofdepreciationoninvestmentoutweighsthe

positiveone.Theinvestmentdynamicisobviouslydifferentamongmonetaryregimessincethe

magnitudesofthetwooppositeeffectsofthecurrencydepreciationoninvestmentinshortand

mediumtermsvaryacrossregimes.

Accordingly,theeffectoftheshockonoutputvariesacrossregimesandcountries.Indeed,

therealdepreciationduetotheincreaseincountry-riskpremiumaffectsoutputviatwomain

channels:anincomeeffectofexportsresultingfromanincreaseinthevalueofoutput(in

domesticcurrency)thatisnecessarytosatisfythedemandexpressedinforeigncurrency(i.e.

exportrevenueeffectonnetworth)andasubstitutioneffectofthedemand(i.e.expenditure-

switchingeffect)whichcomesfromthechangeinrelativepricesofdomesticandforeigngoods

(implyinganincreaseinexports).Thedegreeofexchangeratepass-throughmainlyaffectsthe

relativeprices.Theincomeeffectimmediatelyoccursintheshorttermfollowingthecurrency

depreciation. Thiseffectisallthemorepresentsincethelawofonepriceisverifiedatthe

borderasinMonacelli(2005). Wefindthatthemoreflexibletheexchangerateis,themoreit

isabletodampentheadverseeffectsofshocksonoutput.

Themonetarypolicymagnifiesthedifferenceamongdifferentregimesbecauseoftheimpact

oftherealinterestrateoninvestment,andthereforeoutput.Indeed,underthefloatingregime,

thenominalinterestrateslightlyincreasesinreactiontotheshorttermriseinoutputfollowing

thecurrencydepreciation. Consequently,therealinterestrateincreaseslessstronglyunder

theflexibleexchangerateregimethanundertheotherregimes. Underthelatter,thesharp

decreaseininflationorthehighincreaseinthenominalinterestratefollowingthenominal

exchangeratedepreciationtendstostronglyincreasetherealinterestrate. Thisamplifies

thedeclineininvestmentandoutput.Theoutputstabilizingcostundertheflexibleexchange

rateregimetranslatesintoinstabilityoftheexchangerateandinflation. Forallcountries,
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theimpulseresponsesofdifferentvariables(inparticularthatofoutput)whentheeconomy

facesthecountry-riskpremiumshockunderscorethesuperiorityofthefloatingregime,followed

bytheintermediateexchangerateregimes(managedfloatingandtargetzone)andthefixed

exchangerateregime.Forexample,ariseof1%inThailand’sriskpremiumleadstoadecline

of3.2%,1.56%and1.3%ininvestment,respectivelyunderthefixedexchangerate,target

zoneandfloatingregime;theanalogousshockleadstoadeclineof9%and2.6%inoutput,

respectivelyunderthefixedexchangerateandtargetzone,whileitleadstoanincreasein

outputunderthefloatingregime.
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Figure1.3–ResponsesofThailand’skeyvariablestoapositivecountry-riskpre-
miumshock

1.4.1.2.Foreigndemandshock

ThebehaviourofThailand’seconomyinresponsetoanegativeforeigndemandshockunder

alternativepolicyregimesisdisplayedinFigure1.4.

Thisshockleadstoacontractionofoutputinallcountriesstudied.Thisfallinoutputismuch

morepronouncedunderthefixedexchangerateregimethanunderthetargetzoneandmanaged

floatingregimes;itisevenmorepronouncedunderthelatterregimesthanunderthefloating

regime.Investmentalsodecreasesinlinewiththedeclineindemand.Consequently,thenomi-
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nal(real)exchangeratedepreciatesandthatincreasestheriskpremium,furtherexacerbating

theeffectoftheshockoninvestmentandoutputasshowninthecaseofthecountry-riskpre-

miumshock.Therelativestabilizationofoutputunderthemoreflexibleexchangerateregimes

costsintermsofahighinstabilityofinflationandtheexchangerateforallcountries.Thisisin

linewiththeconclusionsofFriedman(1953),andMundell(1961):“whenpricesarestickyina

smallopeneconomy,theexchangerateflexibilitydampensbettertheeffectsofexternalshock

sinceitallowsaninstantaneousadjustmentoftherelativeprices”. Thedynamicsofthereal

interestrateandinflationinresponsetotheshockshowsacleardifferencebetweenthefixed

exchangerateregimeandtheotherexchangerateregimes.Intheformercase,thenominal

interestrateincreasessinceitshouldbeequaltotheforeigninterestrate,whereasitdecreases

undertheTaylor-typemonetaryrules(i.e.floating,managedfloating,andtargetzone)because

thecentralbankrespondstothedecreaseinoutput-allelseequal-whichismorepronounced

thantheincreaseordeclineincurrentinflation.Consequently,therealinterestrateincreases

underthefixedexchangerateregimeanddeclinesunderarelativelymoreflexibleexchange

rateregime.

Finally,forallcountriesexamined,theeffectsofaforeigndemandshockonthemainvariables

(asinthecaseofacountry-riskpremiumshock)dependonthedegreeoftheexchangerate

flexibilityinthemodel.Indeed,theflexibilityoftheexchangerateallowsanimmediateincome

effectonexportsexpressedindomesticcurrency,apositiveeffectoninvestmentviathedecline

initsrealdomesticcostduetohigherinflationexpectationsandagradualsubstitutioneffect

ofdemandgeneratingasmoothadjustmentofoutputinreactiontothecurrencydepreciation.

Theresultsshowthatthemagnitudeoftheeffectsoftheshockisdifferentfromonecountryto

another.Themoretheeconomyisopentotrade,themorethepositiveeffectsofthecurrency

depreciationoutweighthenegativeonesandoutputrapidlyrecovers.
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Figure1.4–ResponsesofThailand’skeyvariablestoanegativeforeigndemand

1.4.1.3.Roleofcurrencydenominationoffirms’externalfinance

Wehaveseenthatiffirms’loansaredenominatedinforeigncurrency,dependingonthe

exchangerateregimes,thecurrencydepreciationcausedbyanexternalshockcouldworsenthe

firms’balancesheetconditions.Despitethismechanism,ourimpulseresponseanalysissuggests

thattheflexibleexchangerateregimeoutperformstheotheronesbecauseofthedirectincome

effectofthecurrencydepreciationonoutput.Towhatextentcouldthisrankingamongregimes

varywhenfirmsareindebtedindomesticcurrency?Answeringthisquestionisouraiminthis

paragraph.

Sincetheeconomiesstudiedaremainlyindebtedinforeigncurrencies,wehaveconsidered

thescenarioofforeign-currencyindexationofdebtasthebenchmarkcase. Nowweconsider

thecounterfactualscenariowhereweassumethattheentrepreneurialsectorfullyborrowsin

domesticcurrency.Inthiscase,theentrepreneurialnetworthandtheexternalfinancecost
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relationsaremodifiedasfollows:

Nt+1=ν[RK,tqt−1Kt−Rt−1
Pt−1
Pt

Nt
qt−1Kt

−γ

(qt−1Kt−Nt)]+(1−ν)Υt (1.44)

EtRK,t+1=Et





Rt
Pt
Pt+1

Nt+1
qtKt+1

−γ




(1.45)

Inequations(1.44)and(1.45),respectively,thedirecteffectsoftheexchangeratemovement

ontheentrepreneur’snetworthandthecostofexternalfunddisappear.

Figure1.5showstheeffectsofariseinthecountryborrowingcostonoutputandinvestment

underalternativemonetaryregimes.

Asonewouldexpect,domestic-currencydenominateddebtimprovestheresponsesofoutput

andinvestmentinthewakeoftheriskpremiumshock.Indeed,outputandinvestmentallo-

cationsinthedomestic-currencydenominateddebtscenarioaresuperiorintheshort-termto

thoseintheforeigncurrency-denominateddebtone,regardlessofthemonetaryregimeconsid-

ered.Butthissuperiorityisslightlyreversedinthemedium-termwhenthepositiveeffectofthe

currencydepreciationonthedemandfromabroadbecomesverylargeintheforeign-currency

denominateddebtcase,sinceitsimpactoninvestmentcanbeamplifiedbythefinancialaccel-

eratormechanism.Eventhoughtheeffectofthecurrencydepreciationontheentrepreneur’s

networthdoesnotexistunderthefixedexchangeratewhenthedebtisdenominatedinforeign

currency,thedirecteffectofthecountry-riskpremiumonthenetworthunderthisregime

generatesadifferencebetweenthetwotypesofdebtindexationattheimpactoftheshock.

Inthemedium-term,thereisnodifferencebetweenthedifferentcasesofthedebtindexation

underthefixedexchangerateregime.

Ifwefurtherlookattherankingamongdifferentmonetaryregimes,itisstraightforwardto

observethatoutputandinvestmentremainhigherundertheflexibleexchangerateregime

thantheotherregimes,irrespectiveofthecurrencydenominationofdebt.Finally,eventhough

thedomestic-indexeddebtrelativelyinsulatestheeconomiesfromhigheradverseeffectsof

thecountry-riskpremiumshock,ourpreviousresultsontherankingamongregimesremain

unchanged.
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Figure1.5–Responsesofoutputandinvestmenttoapositivecountry-riskpremium
shock

Notes:Time,measuredinquarters,isonthehorizontalaxis.Allvariablesaremeasuredinlogdeviationsfrom

thesteadystate

1.4.2. Welfareanalysis

Inthissubsection,wecomputethewelfarecostsassociatedwiththetwoexternalshocks

underthefouralternativeexchangerateregimes. Weassessthewelfarelosswithrespecttothe

steady-statelevelofthewelfare.Thewelfaremetricweuseis,asinLucas(1987),thefraction

ofthesteady-stateconsumptionneededtoequatetheunconditionalexpectedutilityunder

uncertaintywiththesteady-stateleveloftheutilityunderthemonetaryregimeconsidered,as

describedbelow:

U((1+u)C,L)=E(U(Ct,Lt)) (1.46)
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Thesecond-orderapproximationoftheunconditionalexpectedutilityaroundthesteady-state

isgivenby:

E(U(Ct,Lt))=U(C,L)+C
1−σE(Ct)−

1

2
σC1−σvar(Ct)−L

1+ηE(Lt)−
1

2
ηL1+ηvar(Lt)(1.47)

wherethevariableswithoutsubscripttdenotethesteady-statevaluesofvariablesandthose

withahatrepresentthedeviationsofvariablesfromtheirsteadystates.

u,beingthemeasureofthewelfarecostwhichverifiestherelation(1.46),representsthefraction

ofsteady-stateconsumptiongivenupduetotheshockeffectontheunconditionalmomentsof

consumptionandworkedhoursanducanbeeasilysolvedas:

u= 1+(1−σ)E(Ct)−
(1−σ)L1+η

C1−σ
E(Lt)−

1

2
σ(1−σ)var(Ct)−

1

2
η
(1−σ)L1+η

C1−σ
var(Lt)

1
1−σ

−1 (1.48)

Thevaluesofu,whichrepresentsthewelfarecostfollowingthetwotypesofshocks,under

differentmonetaryregimesandforeachcountryarepresentedinTable1.2(theforeign-currency

denominatedcase)andTable1.3(thedomestic-currencydenominateddebtcase).Thenegative

figuresmeanthatthewelfarehasdecreasedrelativetoitssteady-statevalue.Asthetablesshow,

wefindthatforeachofthecountriesthewelfarecostdecreaseswiththeflexibilityofexchange

rates,irrespectiveofthecurrencydenominationofdebt.Thefloatingregimeoutperformsthe

otherones,followedbythemanagedfloating,targetzoneandfixedexchangerateregime.These

resultsareinlinewiththeintuitionsalreadypresentedinsection1.4.1.
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Table1.2– Welfarecost(intermsof %ofthesteady-stateconsumption)under
differentregimeswiththeforeign-currencydenominationofdebt

ExternalShocks Monetary Regimes Thailand Indonesia Malaysia Philippines Singapore

Floating -0.0057 -0.0057 -0.0318 0.0056 -0.0016

Country-risk ManagedFloating -0.0070 -0.0117 -0.0380 -0.0076 -0.0026

premiumshock TargetZone -0.0090 -0.0126 -0.0374 -0.0092 -0.0034

FixedExchangeRate -0.0260 -0.0720 -0.1036 -0.0212 -0.0227

Floating -0.3572 -0.0218 -1.3290 -0.2028 -0.2640

Foreigndemand ManagedFloating -0.4009 -0.0252 -1.5849 -0.2208 -0.3033

shock TargetZone -0.3979 -0.0265 -1.6482 -0.2192 -0.3051

FixedExchangeRate -0.5528 -0.0340 -3.2576 -0.2883 -0.4510

Table1.3– Welfarecost(intermsof %ofthesteady-stateconsumption)under
differentregimeswiththedomestic-currencydenominationofdebt

ExternalShocks Monetary Regimes Thailand Indonesia Malaysia Philippines Singapore

Floating -0.0060 -0.0064 -0.0362 0.0062 -0.0015

Country-risk ManagedFloating -0.0070 -0.0104 -0.0390 -0.0077 -0.0020

premiumshock TargetZone -0.0086 -0.0113 -0.0396 -0.0092 -0.0026

FixedExchangeRate -0.0214 -0.0564 -0.0948 -0.0194 -0.0170

Floating -0.3645 -0.0243 -1.3290 -0.2028 -0.2721

Foreigndemand ManagedFloating -0.4009 -0.0252 -1.5938 -0.2208 -0.3033

shock TargetZone -0.3979 -0.0265 -1.6482 -0.2192 -0.3051

FixedExchangeRate -0.5477 -0.0368 -3.2419 -0.2883 -0.4510

1.4.3.Roleoftradeopenness

Weperformasensitivityanalysisonthedegreeoftradeopennessbecauseofitsimportance

inourmodel.Thisparametermeasuresthedegreeoftradeintegrationbetweenthedomestic

economyandtherestoftheworld. Tothisend,wepresentasanexampleamongthefive

countriestheeffectsofvaryingthedegreeofopennessinthefaceofthecountry-riskpremium

shock.Indeed,FigureA.7.19inAppendixdisplaysforThailandtheeffectsofthisshockon

outputandinvestmentunderthefixedandflexibleexchangeregime. Wefindthatunder

thefixedexchangerateregime,changingthedegreeoftradeopennessdoesnotaffectthe

effectsoftheriskpremiumshockonthekeymacroeconomicvariables,notablyoutputand
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investment.Thisisduetotheabsenceofthepositiveincomeeffectsofthenominalexchange

ratedepreciationpreviouslymentionedunderthefixedexchangerateregime.

Incontrast,FigureA.7.20inAppendixshowsthat,undertheflexibleexchangerateregime,

thepositiveimpactoftheriskpremiumshockonoutputincreaseswiththedegreeofopenness,

inparticularbecauseofthepositiveeffectsofthenominalexchangeratedepreciationonoutput:

theinstantaneousexportrevenueeffectwhichimpactspositivelytheentrepreneurialnetworth,

thepositiveeffectoninvestmentduetothedeclineinitsrealdomesticcostandagradual

substitutioneffectofthedemand.Furthermore,thenegativeeffectoftheshockoninvestment

isalsocorrelatedtothedegreeoftradeopenness. Thisresultdoesnotchangequalitatively

inthecaseoftheforeigndemandshockanditstrengthensthepreviouslyestablishedranking

amongmonetaryregimes.
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1.5.Conclusions

Thisworkstudiestheperformanceoffourexchangerateregimesinthefaceofbothcountry-

riskpremiumandforeigndemandshocks,usinganestimatedsmallopeneconomymodeland

datafromeachofthefivefoundingmembersoftheASEAN.Themodelincorporatestheforeign-

currencydenominationofdebt,financialacceleratoràlaBernankeetal.(1999)andincomplete

exchangeratepass-through. Wehavebeenabletoconductacounterfactualexperimentwith

aversionofthemodelinwhichdebtisdenominatedinthedomesticcurrency.

Intheperspectiveoftheoptimalexchangerateregime,wefindthatthefloatingregimewelfare-

dominatestheotherones,followedbytheintermediate(i.e. managedfloatingandtarget

zone)andfixedexchangerateregimes,irrespectiveofthecurrencyindexationofdebt. The

superiorityofaregimereflectsitsbenefitsintermsoftheoptimalmacroeconomicstabilization

whentheexternalshocksoccur. Wealsofindthatthedomestic-currencydenominationof

debtprovidesallocationsrelativelysuperiorwhencomparedtothoseofthemodelwithforeign

currency-denominateddebt,sincetheexchangeratedepreciationhasnegativeeffectsonthe

entrepreneur’snetworthinthelattercase. Therobustnessanalysissuggeststhatthemore

flexibletheexchangerateis,themorethedegreeoftradeopennessmattersforthemagnitude

oftheexternalshockeffectsonoutput.

ThesefindingsareconsistentwiththetheoreticalconclusionsofDevereuxetal.(2006)and

Cespedesetal.(2004)whichemphasizethattheflexibleexchangerateregimeoutweighsthe

fixedexchangerateregimeintermsofoutputstabilization. Ourresultsareinlinewiththe

hypothesisofFriedman(1953)andMundell(1961).Indeed,inastickypriceworld,theflexibil-

ityoftheexchangerateispowerfulforstabilizingoutputinthefaceofexternalshocks.Even

thoughtheincompleteexchangeratepass-throughseemstoreducetheroleofthenominal

exchangerateinastandardmodel,thehighdegreeoftradeopennesstendstoenhancestabi-

lizingpropertiesoftheexchangerate. Moreprecisely,forareasonablylargedegreeoftrade

openness,thepositiveeffectsofthenominalexchangeratedepreciationoninvestmentandthe

exportrevenuesareamplifiedbytheshort-termincreaseinentrepreneurs’networth.Inour

modelwithforeign-currencyindexeddebt,theexchangeratedepreciationinducesanegative

directeffectontheentrepreneurialnetworth,butalsoapositiveeffectonthiswealthfromthe

riseintheexportrevenues. Theoveralleffectdependsonthedegreeoftradeopennessand
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theexchangerateregimeconsidered.Therefore,theflexibleexchangerateimplyingahigher

incomeeffectoftheexchangeratedepreciationremainsdominant.
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AppendixA

A.1.Financialcontract

Inthisappendix,wedescribeanddetailthederivationoftheoptimalfinancialcontract

betweenentrepreneursandlendersusedinthechapter. WecloselyfollowthemodelofBernanke

etal.(1999)andintroducesomeextensionsintheirbaselinemodel.

Thefinancialcontractconsistsoftwoparties:anentrepreneurwithnetworthandaforeign

lenderwithresourcesthatmaybelendtotheentrepreneur.Bothareassumedtoberiskneutral.

AsinBernankeetal.(1999),thecontractcoverstwoperiods:theentrepreneur’sprojectrequires

fundingineachperiodtandyieldsreturnoncapital(i.e.revenue)int+1.

AttimettheentrepreneurwhomanagesthefirmjpurchasescapitalKt+1totheunfinished

capitalgoodsproducerforuseatt+1. ThepricepaidperunitofcapitalinperiodtisQt;

Thus,thecostofinvestmentintheentrepreneur’sprojectisgivenbyQtKt+1.Theentrepreneur

beginshisprojectwithaavailablenominalnetworthindomesticcurrencydefinedbyPtNt+1,

whichisinsufficienttoentirelyfinancetheproject.UnlikeBernankeetal.(1999),weassume

thatthedomesticentrepreneurmustborrowabroadanamountDE,t+1(inforeigncurrency)in

ordertofinancethedifferencebetweentheexpendituresoncapitalgoodsandthenetworth

suchthat:

StDE,t+1=QtKt+1−PtNt+1 (A.1.1)

AsinBernankeetal.(1999),weassumethateachentrepreneurhasaconstantprobabilityν

ofsurvivingtothenextperiod.Thisassumptionismadeinordertoprecludethepossibility

thattheentrepreneuraccumulatesenoughwealthtobefullyself-financing.

Thereturntocapitalissubjecttobothaggregateandidiosyncraticrisk. Theaggregate

disturbanceaffectsallfirmsinthesamewayandcomesfromthefactthatthereturnto

capitalintheeconomyisunknownatt.Theidiosyncraticoneisspecifictoeachprojectofthe

entrepreneur.Letusdefinebyωt∈[0,∞),theidiosyncraticshockthatfollowsalog-normal

distributionwithmean−
σ2ω
2
andvarianceσ2ω,sothatE(ωt)=1.Therandomvariableωtis

i.i.d.acrosstimeandfirms. WeassumethatH(ωt)isthecontinuousandone-differentiable

cumulativedistributionfunction,suchasH(xt)=Prob(ωt≤xt)andH(0)=0,anddenoteby
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h(xt)theprobabilitydensityfunction.

Thetotalreturnoncapitalisthereforeωt+1RK,t+1QtKt+1,withRK,t+1thegrossreturnperunit

ofcapitalinvestment. Weassumethatωt+1isunknowntoboththeentrepreneurandthelender

priortotheinvestmentdecision.Aftertheinvestmentdecisionismade,therealisationofωt+1

(andthusthereturn)canbecostlesslyobservedbytheentrepreneurbutthelendercanonly

observeωt+1bypayingafixed“auditingcost”(informationalasymmetry).This“costlystate

verification”problemanalysedbyTownsend(1979)explainswhytheuncollateralizedexternal

financemaybemoreexpansivethaninternalfinancesincethefinancialintermediarymust

undertakeanextensiveandcostlyaudit21. Wefollow Williamson(1987)byassumingthatthe

auditprocessisconductedbythelenderonlywhentheborrowerdefaults.Themonitoringcost

isassumedtobeafixedproportion(µ)oftheentrepreneur’srealisedgrossreturnoncapital,

i.e.µωt+1RK,t+1QtKt+1,where0<µ<1.

Weassumethatthecountry-riskpremiumistakenintoaccountbytheforeignlenderinsucha

mannerthatitsrequiredcontractualrateisRt+1ΨD,t+1,withΨD,t+1thedomesticcountry-risk

premiumoftheborrower(asdefinedinthetext).TherealborrowingcostisRt+1ΨD,t+1
Pt
Pt+1
.

Thus,theentrepreneuroperatesifRK,t+1≥Rt+1ΨD,t+1
Pt
Pt+1
and,inparticular,itsdemandfor

fundsisinfinitewhenRK,t+1>Rt+1ΨD,t+1
Pt
Pt+1
.

TheoptimalcontractischaracterisedbyarealworldopportunitycostRt+1ΨD,t+1
Pt
Pt+1
and

athresholdvalueoftheidiosyncraticrisk,ω̄t+1,belowwhichtheentrepreneurdefaults.This

valuecorrespondstothestateoftheworldunderwhichthereturnoncapitalcanonlyserveto

reimbursethelender(indomesticcurrencynetofinflation),suchas:

ω̄t+1RK,t+1QtKt+1=Rt+1ΨD,t+1StDE,t+1
Pt
Pt+1

(A.1.2)

Thecontractthenworksasfollows:

-ifωt+1≥ω̄t+1,theinvestmentprojectsucceeds. Theborrowerpaysthelendertheamount

ω̄t+1RK,t+1QtKt+1andkeepstheremainingpayoff(ωt+1−ω̄t+1)RK,t+1QtKt+1.

-ifωt+1<ω̄t+1,thereturnoncapitalisinsufficienttoentirelyreimbursethelender’sfundsand

theborrowerannouncesdefault.Consequently,itreceivesnothing,whilethelendermonitors

21.Intheabsenceofmonitoring,theentrepreneurmaywishtomisreportthetruevalueofωt+1characterising
amoralhazardproblem(informationalasymmetry). Theoptimalcontractwillbestructuredinsuchaway
thatthefirmwillalwaystruthfullyreporttherealisationofωt+1.

47



AppendixA

theborrowerandreceives,aspayoff,thefullproceedsofinvestmentnetofmonitoringcost

(1−µ)ωt+1RK,t+1QtKt+1.

Accordingly,theentrepreneur’sexpectedpayoffisgivenby:

[E(ωt+1|ωt+1≥ω̄t+1)Prob(ωt+1≥ω̄t+1)−ω̄t+1Prob(ωt+1≥ω̄t+1)]RK,t+1QtKt+1

=[
∞

ω̄t+1
ωt+1h(ωt+1)dωt+1−ω̄t+1

∞

ω̄t+1
h(ωt+1)dωt+1]RK,t+1QtKt+1 (A.1.3)

Theforeignlender’sexpectedgrosspaymentis:

[̄ωt+1Prob(ωt+1≥ω̄t+1)+(1−µ)E(ωt+1|ωt+1<ω̄t+1)Prob(ωt+1<ω̄t+1)]RK,t+1QtKt+1

=[̄ωt+1
∞

ω̄t+1
h(ωt+1)dωt+1+

ω̄t+1

0
ωt+1h(ωt+1)dωt+1

−µ
ω̄t+1

0
ωt+1h(ωt+1)dωt+1]RK,t+1QtKt+1 (A.1.4)

Inequilibrium,thelender’spayoffmustatleastequaltotherealworldopportunitycostthat

supportstheentrepreneur,Rt+1ΨD,t+1
Pt
Pt+1
,suchthatitsparticipationconstraintis(interms

oftheforeigncurrency):

[̄ωt+1
∞

ω̄t+1
h(ωt+1)dωt+1+

ω̄t+1

0
ωt+1h(ωt+1)dωt+1−µ

ω̄t+1

0
ωt+1h(ωt+1)dωt+1]

RK,t+1QtKt+1
St+1

=Rt+1ΨD,t+1
Pt
Pt+1
DE,t+1=Rt+1ΨD,t+1

Pt
Pt+1

(QtKt+1−PtNt+1)

St
(A.1.5)

Wedefine Γ(̄ωt+1)andµG(̄ωt+1),respectively,astheexpectedgrossshareofreturnsgoingto

thelenderandtheexpectedmonitoringcosts:

Γ(̄ωt+1)≡[̄ωt+1
∞

ω̄t+1
h(ωt+1)dωt+1+

ω̄t+1

0
ωt+1h(ωt+1)dωt+1]

and

µG(̄ωt+1)≡µ
ω̄t+1

0
ωt+1h(ωt+1)dωt+1.

Withtheabovedefinitions,theshareofreturnsgoingtothelenderisthus Γ(̄ωt+1)−µG(̄ωt+1)

andthesharegoingtotheentrepreneuris1−Γ(̄ωt+1)wherebyconstruction0<Γ(̄ωt+1)<1

andE(ωt+1)=
∞
0 ωt+1h(ωt+1)dωt+1=1.

48



AppendixA

Bynotingthat,

Γ(̄ωt+1)=[1−H(̄ωt+1)]>0,Γ(̄ωt+1)=−h(̄ωt+1)<0andµG(̄ωt+1)=µ̄ωt+1h(̄ωt+1)>0,

wehave,

Γ(̄ωt+1)−µG(̄ωt+1)>0forωt∈(0,∞), lim
ω̄t+1−→0

(Γ(̄ωt+1)−µG(̄ωt+1))=0and

lim
ω̄t+1−→∞

(Γ(̄ωt+1)−µG(̄ωt+1))=1−µ.

Anoptimalcontractchoosesthecutoffvalueω̄t+1andKt+1tosolvethefollowingproblem:

max
ω̄t+1,Kt+1

[1−Γ(̄ωt+1)]RK,t+1QtKt+1 (A.1.6)

subjecttotheequation(A.1.5)

[Γ(̄ωt+1)−µG(̄ωt+1)]
RK,t+1QtKt+1

St+1
=Rt+1ΨD,t+1

Pt
Pt+1

(QtKt+1−PtNt+1)

St

Notethattheentrepreneurandlenderfacetheexchangerateriskasanaggregateuncertainty

whentheforeigncurrencyloansmustberepaid. AsinDevereuxetal.(2006),itisassumed

thattherisk-neutralentrepreneurbearalltheaggregaterisk.Thus,thereturnofinvestment

RK,t+1 andtheoptimalthresholdlevelω̄t+1 willbestatecontingentontherealisationofthe

exchangerateandtheparticipationconstraintholdswithequalityattheeverypossiblestate

expost.

LetΦ=
RK,t+1

Rt+1ΨD,t+1
Pt
Pt+1

St+1
St

denotethewedgebetweentheexpectedrateofreturnoncapitaland

therealsaferatedemandedbylender,andΛt+1 theLagrangemultiplierassociatedwiththe

participationconstraint.Thefist-orderconditionsfortheinteriorsolutiontothemaximisation

problemare:

ω̄t+1:Λt+1(ζ)=
π(ζ)Γ(̄ωt+1(ζ))St+1(ζ)

[Γ(̄ωt+1(ζ))−µG(̄ωt+1(ζ))]
(A.1.7)

Kt+1:(1−Γ(̄ωt+1))+Et[Λt+1((Γ(̄ωt+1)−µG(̄ωt+1))
1

St+1
−
Rt+1ΨD,t+1
RK,t+1

1

St

Pt
Pt+1
)]=0(A.1.8)

Λt+1:(Γ(̄ωt+1)−µG(̄ωt+1))Et[
RK,t+1
Rt+1ΨD,t+1

St
St+1

Pt+1
Pt
]=(1−

PtNt+1
QtKt+1

) (A.1.9)

whereζisthestateoftheworld,π(ζ)istheprobabilityofthestateζ.
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Substituting(A.1.7)into(A.1.8)gives:

RK,t+1

Et[Rt+1ΨD,t+1
Pt
Pt+1

St+1
St
]

≡Φ

=
Γ(̄ωt+1)

[(1−Γ(̄ωt+1))(Γ(̄ωt+1)−µG(̄ωt+1))+Γ(̄ωt+1)(Γ(̄ωt+1)−µG(̄ωt+1))]

(A.1.10)

The“specific”premiumonexternalfundscanbewrittenasfollows:

Φ=
Γ(̄ωt+1)

[(1−Γ(̄ωt+1))(Γ(̄ωt+1)−µG(̄ωt+1))+Γ(̄ωt+1)(Γ(̄ωt+1)−µG(̄ωt+1))]
(A.1.11)

Using(A.1.11),(A.1.10)canberewrittenas:

RK,t+1=ΦEt[Rt+1ΨD,t+1
Pt
Pt+1

St+1
St
] (A.1.12)

Theequation(A.1.12)isthatusedinthetext,meaningthatthereturntocapitalwillbe

equatedtotherealmarginalcostofexternalfinanceforanentrepreneurinequilibrium. By

using(A.1.12)and(A.1.9),wecanwritetheexternalriskpremiumΦas:

Φ=
1−(PtNt+1

QtKt+1
)

Γ(̄ωt+1)−µG(̄ωt+1)
(A.1.13)

implyingthatΦisadecreasingfunctionofthewealth/capitalratio(PtNt+1
QtKt+1

)sinceΦ(·)<0.

Therefore,theexternalfinancepremiummustdecreasewiththeshareofthefirm’scapital

investmentthatisfinancedbytheentrepreneur’sownnetworth.Inthetext,wehavechosen

afunction(Φ)whichsatisfiesthiscondition.

Denotingthefractionofentrepreneurswhoremaininbusinesseachperiodbyνandthereal

priceofcapitalattbyqt=
Qt
Pt
,asinGertleretal.(2007),ElekdagandTchakarov(2007),we

definetheaggregateentrepreneurialnetworthattheendofperiodt,Nt+1,astheex-postvalue

ofthefirmcapitalnetofex-postborrowingcostcarriedoverthepreviousperiodaugmented

bythewealthleftbyentrepreneurswholeavethebusiness:

Nt+1=ν[RK,tqt−1Kt−Rt−1ΨD,t−1(
Pt−1
Pt
)(
St
St−1
)Φ(qt−1Kt−Nt)]+(1−ν)Υt (A.1.14)

whereΥtistheresidualequityor“bequest”leftbytheentrepreneurswhofailanddepartfrom
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theeconomy. Thisvalueisassumedtobedistributetothenewlyenteringentrepreneursin

ordertobeginthebusinesswithapositivenetworth.

A.2.Firms’optimalpricesetting

Theproblemofretailfirmjistoset̃PH,tinsuchawaytomaximizeitsprofits:

max
P̃H,t(j)

E0
∞

s=0

(βφ)s
λt+s
λt
[YH,t+s(j)(̃PH,t(j)−PH,t+smct+s)] (A.2.15)

subjecttothedemandfunction:YH,t+s(j)=
P̃H,t+s(j)

PH,t+s

−χ

YH,t+s.

ThefirstorderconditionwithrespecttoP̃H,tis

E0
∞

s=0

(βφ)s
λt+s
λt

(−χ)YH,t+s(j)
1

P̃H,t(j)
P̃H,t(j)−PH,t+smct+s +YH,t+s(j) =0

(A.2.16)

⇔E0
∞

s=0

(βφ)s
λt+s
λt

(1−χ)YH,t+s(j)+χYH,t+s(j)
PH,t+smct+s

P̃H,t(j)
=0 (A.2.17)

⇔P̃H,t(j)=
χ

χ−1

Et{
∞
s=0(βφ)

sλt+sYH,t+s(j)PH,t+smct+s)}

Et{
∞
s=0(βφ)

sλt+sYH,t+s(j)}
(A.2.18)

whichistheexpressionofthefirstordercondition(1.25)inthetext.
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A.3.The modellog-linearization

A.3.1.Thenon-stochasticsteady-stateconditions

Thesteadystaterequiresthatallendogenousvariablesareconstant,andthereforethefull

setofsteady-stateconditionsofthemodelisthefollowing:

R=R =
1

β
(A.3.19)

D=B=d=0 (A.3.20)

ΨD(0,0)=1 (A.3.21)

w=
Lη

C−σ
(A.3.22)

w

mc
=(1−α)

Y

L
(A.3.23)

mpc

mc
=α
Y

L
(A.3.24)

P=PH=PM (A.3.25)

π=πH=πM =1 (A.3.26)

mc=
(χ−1)

χ
(A.3.27)

S=1 (A.3.28)

Y=AL1−αKα (A.3.29)

I=δK (A.3.30)

q=1 (A.3.31)

RK=R (
N

K
)−γ (A.3.32)

RK=mpc+(1−δ) (A.3.33)

νRK=1 (A.3.34)

Y=C+I (A.3.35)

(A.3.36)
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A.3.2.Log-linearizedversionofthe modelaroundthesteadystate

Wedefinethelog-linearizationastakingthelog-deviationaroundthesteady-statevalue.

Assumexisthesteady-statevalueofthevariablext,thenthelog-linearizedvalueofxt,

denotedbyxt,isdefinedas:xt≡ln(xt)−ln(x)≈
xt−x
x
,wherelnmeansthenaturallogarithm.

Wecanthereforewritethat xt≈(1+xt).Forinstance,let’slog-linearizetheequation(1.20):

RK,t=
mpct+(1−δ)qt

qt−1
,inthetextasfollow:

RKq(1+rK,t+qt−1)=mpc(1+mpct)+(1−δ)q(1+qt) (A.3.37)

usingthefactthatq=1inthesteadystate,wegetthelog-linearizedversionof(1.20):

rK,t=
mpc

RK
mpct+

1−δ

RK
qt−qt−1 (A.3.38)

Fromsteadystate, mpc
RK

= 1−(1−δ
RK
),implyingthat:

rK,t= 1−(
1−δ

RK
)mpct+

1−δ

RK
qt−qt−1 (A.3.39)

Accordingly,thefullsetoflog-linearizedequationsofthemodelare:

(a)Demandside

yt=(1−a)(
C

Y
ct+

I

Y
it)+ayt+θa(

2−a

1−a
)rert−

θa

1−a
lopgt (A.3.40)

ct=Etct+1−
1

σ
(rt−Etπt+1) (A.3.41)

Et(rK,t+1)=(rt−Etπt+1)+ψDdt+zt−γ(nt+1−qt−kt+1)+Etrert+1−rert (A.3.42)

rK,t+1= 1−(
1−σ

RK
)mpct+(

1−σ

RK
)qt−qt−1 (A.3.43)

qt=ψI(it−kt) (A.3.44)
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(b)SupplySide

yt=At+α̂kt+(1−α)lt (A.3.45)

lt=
1

η
(wt−σct) (A.3.46)

wt=yt+mct−lt−
a

1−a
(rert−lopgt) (A.3.47)

mpct=yt+mct−kt−
a

1−a
(rert−lopgt) (A.3.48)

πt=(1−a)πH,t+aπM,t (A.3.49)

πH,t=βEtπH,t+1+
(1−φ)(1−βφ)

φ
mct (A.3.50)

πM,t =βEtπM,t+1+
(1−φm)(1−βφm)

φm
lopgt (A.3.51)

rert=lopgt+(1−a)tott (A.3.52)

∆lopgt=∆Ŝt+πt−πM,t (A.3.53)

(c)DynamicsofStatevariables

kt+1=δit+(1−δ)kt (A.3.54)

nt+1=νRK[(
K

N
)rK,t+(1−

K

N
)(rt−1+ψDdt−1+zt−1+rert−rert−1−πt)

+γ(1−
K

N
)(̂qt−1+k̂t)+1+γ(

K

N
−1)nt] (A.3.55)

1

β
dt−1=dt+yt−

C

Y
ct−

I

Y
it−

a

1−a
(rert−a×lopgt) (A.3.56)

Etrert+1=rert+(̂rt−Etπt+1)−(rt−Etπt+1)−ψDdt−ẑt (A.3.57)

∆St=∆rert−πt+πt

(d) Monetarypolicyrules

rt=β0rt−1+(1−β0)(β1πt+β2yt)+εr,t (A.3.58)

rt=β0rt−1+(1−β0)(β1πt+β2yt+β3∆St)+εr,t (A.3.59)

St=St−1 (A.3.60)

r̂t=β0rt−1+(1−β0)(β1πt+β2yt+β3̂S
υ
t)+εr,t (A.3.61)

Sυt=∆St−gt+(1−ρυ)S
υ
t−1
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(e)Foreignvariables

rt=ζr rt−1+εr ,t (A.3.62)

yt=ζy yt−1+εy ,t (A.3.63)

πt=ζπ πt−1+επ ,t (A.3.64)

(f)Exogenousshocks

at=ζAat−1+εA,t (A.3.65)

zt=ζzzt−1+εz,t (A.3.66)
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A.4.Calibration,EstimationandOptimalpolicyrules

A.4.1.CalibrationandEstimation

TableA.4.1–Calibration

Parameters Description Value

σ Inverseoftheintertemporalelasticityofsubstitutioninconsumption 2

η InverseofFrischelasticityoflaboursupply 1

β Subjectivediscountfactor 0.99

φD Elasticityofthecountry-riskpremium 0.0007

α Shareofcapitalinthedomesticproduction 0.35

v Probabilityoftheentrepreneur’ssurvival 0.9728

γ Elasticityofthefirm’sspecificriskpremium 1

δ Depreciationrateofcapital 0.025

φI Elasticityofcapitalpricewithrespecttothecapitaladjustmentcost 0.25

K/N Steady-stateratioofcapitaltonetworth 3

χ/(χ−1) Steady-statemarkup 1.1
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TableA.4.2–Estimatedparameters

Parameters Description

θ Elasticityofsubstitutionbetweenhomeandforeigngoods

φ Calvoparameterfordomesticgoods

φm Calvoparameterforimportedgoods

ζz Autoregressivecoefficientofthecountry-riskpremiumshock

ζA Autoregressivecoefficientoftheproductivityshock

ζr Autoregressivecoefficientoftheforeigninterestrateprocess

ζy Autoregressivecoefficientoftheforeigndemandprocess

ζπ Autoregressivecoefficientoftheforeigninflationrateprocess

σr Standarddeviationofthemonetarypolicyshock

σεZ Standarddeviationofthecountry-riskpremiumshock

σεA Standarddeviationoftheproductivityshock

σεr Standarddeviationoftheforeigninterestrateshock

σεy Standarddeviationoftheforeigndemandshock

σεπ Standarddeviationoftheforeigninflationrateshock

β0 Smoothingparameteroftheinterestrate

β1 Policycoefficientinreactiontoinflation

β2 Policycoefficientinreactiontooutputgap

β3 Policycoefficientinreactiontotheexchangerates

ρυ
Coefficientassociatedwiththeendogenouscomponentofthechanges

inexpectedrealignments

ρg
Autoregressivecoefficientoftheexogenouscomponentofthechanges

inexpectedrealignments

σεg Standarddeviationoftheparitymodificationshock
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TableA.4.3– EstimationresultsforThailand

Parameters Priordistribution Posteriordistribution

FixedExchange Managed Floating Floating TargetZone

type Mean Std.dev. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int

φ Beta 0.75 0.025 0.705 [0.6600.751] 0.695 [0.6480.746] 0.695 [0.6480.751] 0.673 [0.6300.718]

φm Beta 0.75 0.025 0.741 [0.6920.790] 0.733 [0.6960.780] 0.664 [0.6130.709] 0.651 [0.6000.703]

ζy Beta 0.5 0.15 0.823 [0.7420.917] 0.393 [0.2300.549] 0.623 [0.4700.775] 0.713 [0.6000.847]

ζr Beta 0.46 0.15 0.398 [0.1730.639] 0.401 [0.1640.624] 0.458 [0.2540.648] 0.507 [0.3890.630]

ζπ Beta 0.5 0.15 0.142 [0.0650.220] 0.938 [0.9070.970] 0.583 [0.5040.654] 0.022 [0.0150.029]

ζz Beta 0.46 0.15 0.241 [0.1300.359] 0.187 [0.0430.346] 0.775 [0.7410.806] 0.556 [0.4410.675]

ζA Beta 0.5 0.15 0.559 [0.4500.671] 0.578 [0.4090.734] 0.597 [0.5100.683] 0.558 [0.4440.666]

θ Gamma 0.6 0.01 0.591 [0.5750.608] 0.601 [0.5840.617] 0.596 [0.5800.614] 0.594 [0.5800.611]

σr Inv.Gamma 0.020 ∞ 0.02 [0.0050.040] 0.447 [0.3670.523] 0.364 [0.2980.431] 0.661 [0.5470.774]

σεy Inv.Gamma 0.02 ∞ 0.104 [0.0700.139] 0.494 [0.3550.646] 0.081 [0.0590.113] 0.099 [0.0730.126]

σεr Inv.Gamma 0.02 ∞ 0.014 [0.0050.025] 0.021 [0.0050.042] 0.017 [0.0050.031] 0.009 [0.0050.012]

σεπ Inv.Gamma 0.02 ∞ 0.435 [0.3540.523] 0.028 [0.0110.045] 1.517 [1.0512.004] 1.118 [0.9051.331]

σεZ Inv.Gamma 0.02 ∞ 0.294 [0.2320.355] 0.627 [0.3850.850] 0.393 [0.3170.463] 0.008 [0.0050.012]

σεA Inv.Gamma 0.02 ∞ 0.892 [0.5291.232] 0.719 [0.4360.990] 0.666 [0.3960.947] 0.671 [0.4210.893]

β0 Beta 0.5 0.02 0.493 [0.4600.526] 0.504 [0.4610.536] 0.503 [0.4680.536]

β1 Normal 2.5 0.02 2.495 [2.4642.528] 2.493 [2.4642.526] 2.499 [2.4662.530]

β2 Normal 1.5 0.02 1.507 [1.4721.539] 1.513 [1.4801.545] 1.501 [1.4691.534]

β3 Normal 0.5 0.02 0.507 [0.4750.544] 0.502 [0.4690.536]

ζg Beta 0.5 0.15 0.475 [0.2520.705]

ρυ Beta 0.5 0.02 0.053 [0.0090.095]

σεg Inv.Gamma 0.02 ∞ 0.418 [0.3410.495]

Logdatadensity 5.583 -81.575 -54.351 89.550

58



A
p
p
e
n
di
x
A

TableA.4.4– EstimationresultsforIndonesia

Parameters Priordistribution Posteriordistribution

FixedExchangerate Managed Floating Floating TargetZone

type Mean Std.dev. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int

φ Beta 0.75 0.025 0.652 [0.6080.695] 0.673 [0.6280.724] 0.669 [0.6170.713] 0.642 [0.5850.684]

φm Beta 0.75 0.025 0.791 [0.7430.834] 0.774 [0.7300.815] 0.726 [0.6740.775] 0.817 [0.7880.846]

ζy Beta 0.5 0.15 0.799 [0.6990.896] 0.421 [0.2630.581] 0.615 [0.4420.791] 0.715 [0.5680.852]

ζr Beta 0.46 0.15 0.384 [0.2740.499] 0.414 [0.1650.676] 0.786 [0.7560.815] 0.447 [0.2860.608]

ζπ Beta 0.5 0.15 0.153 [0.0680.232] 0.863 [0.7910.931] 0.528 [0.4400.616] 0.041 [0.0200.062]

ζz Beta 0.46 0.15 0.527 [0.2570.744] 0.066 [0.0190.117] 0.436 [0.1950.742] 0.462 [0.3380.587]

ζA Beta 0.5 0.15 0.306 [0.2230.378] 0.533 [0.4180.645] 0.285 [0.2010.370] 0.202 [0.1150.275]

θ Gamma 0.6 0.01 0.595 [0.5790.611] 0.601 [0.5820.618] 0.596 [0.5800.613] 0.584 [0.5700.599]

σr Inv.Gamma 0.02 ∞ 0.029 [0.0040.098] 0.380 [0.3120.450] 0.306 [0.2480.361] 0.267 [0.2170.326]

σεy Inv.Gamma 0.02 ∞ 0.032 [0.0180.044] 0.266 [0.1810.349] 0.046 [0.0300.061] 0.028 [0.0180.038]

σεr Inv.Gamma 0.02 ∞ 0.112 [0.0860.138] 0.018 [0.0050.032] 0.191 [0.1510.226] 0.016 [0.0060.028]

σεπ Inv.Gamma 0.02 ∞ 0.308 [0.2460.368] 0.044 [0.0120.078] 1.014 [0.6261.396] 0.587 [0.4800.694]

σεZ Inv.Gamma 0.02 ∞ 0.017 [0.0050.031] 0.530 [0.4040.670] 0.021 [0.0050.049] 0.020 [0.0070.030]

σεA Inv.Gamma 0.02 ∞ 0.464 [0.2960.632] 0.458 [0.2940.621] 0.561 [0.3400.789] 0.464 [0.2630.650]

β0 Beta 0.5 0.02 0.488 [0.4550.516] 0.500 [0.4670.531] 0.517 [0.4830.550]

β1 Normal 2.5 0.02 2.490 [2.4562.522] 2.489 [2.4552.521] 2.498 [2.4652.533]

β2 Normal 1.5 0.02 1.509 [1.4751.540] 1.511 [1.4801.545] 1.504 [1.4721.535]

β3 Normal 0.5 0.02 0.517 [0.4880.553] 0.494 [0.4590.526]

ζg Beta 0.5 0.15 0.498 [0.2810.705]

ρυ Beta 0.5 0.02 0.043 [0.0060.080]

σεg Inv.Gamma 0.02 ∞ 0.242 [0.1890.294]

Logdatadensity 118.823 20.923 59.126 202.218
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TableA.4.5– Estimationresultsfor Malaysia

Parameters Priordistribution Posteriordistribution

FixedExchangerate Managed Floating Floating TargetZone

type Mean Std.dev. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int

φ Beta 0.75 0.025 0.720 [0.6710.764] 0.721 [0.6790.768] 0.680 [0.6320.726] 0.733 [0.6880.777]

φm Beta 0.75 0.025 0.651 [0.6060.700] 0.653 [0.6110.694] 0.625 [0.5780.665] 0.666 [0.6260.709]

ζy Beta 0.5 0.15 0.758 [0.6560.862] 0.401 [0.2690.542] 0.330 [0.1770.477] 0.421 [0.2870.547]

ζr Beta 0.46 0.15 0.504 [0.3610.655] 0.407 [0.1540.586] 0.254 [0.1250.371] 0.329 [0.1420.504]

ζπ Beta 0.5 0.15 0.121 [0.0520.200] 0.930 [0.9010.962] 0.939 [0.9130.968] 0.923 [0.8850.963]

ζz Beta 0.46 0.15 0.435 [0.2140.621] 0.281 [0.1410.440] 0.449 [0.2560.631] 0.405 [0.1830.591]

ζA Beta 0.5 0.15 0.721 [0.5300.896] 0.932 [0.9090.956] 0.953 [0.9370.970] 0.926 [0.8980.953]

θ Gamma 0.6 0.01 0.589 [0.5740.606] 0.580 [0.5580.603] 0.584 [0.5690.600] 0.595 [0.5790.610]

σr Inv.Gamma 0.02 ∞ 0.021 [0.0040.043] 0.561 [0.4570.667] 0.471 [0.3870.557] 0.574 [0.4660.669]

σεy Inv.Gamma 0.02 ∞ 0.244 [0.1800.306] 0.190 [0.1520.226] 0.173 [0.1390.208] 0.206 [0.1630.247]

σεr Inv.Gamma 0.02 ∞ 0.074 [0.0070.103] 0.016 [0.0050.029] 0.159 [0.1100.204] 0.118 [0.0060.169]

σεπ Inv.Gamma 0.02 ∞ 0.456 [0.3640.547] 0.012 [0.0060.018] 0.012 [0.0050.018] 0.014 [0.0050.022]

σεZ Inv.Gamma 0.02 ∞ 0.032 [0.0040.090] 0.142 [0.1010.183] 0.015 [0.0050.030] 0.037 [0.0050.114]

σεA Inv.Gamma 0.02 ∞ 1.711 [1.1052.354] 0.811 [0.6231.013] 0.582 [0.4580.703] 0.904 [0.6761.159]

β0 Beta 0.5 0.02 0.480 [0.4470.510] 0.469 [0.4370.501] 0.486 [0.4570.521]

β1 Normal 2.5 0.02 2.503 [2.4702.535] 2.516 [2.4852.547] 2.501 [2.4692.535]

β2 Normal 1.5 0.02 1.498 [1.4641.530] 1.488 [1.4571.523] 1.501 [1.4691.535]

β3 Normal 0.5 0.02 0.505 [0.4740.536] 0.504 [0.4720.537]

ζg Beta 0.5 0.15 0.458 [0.2130.678]

ρυ Beta 0.5 0.02 0.693 [0.5390.844]

σεg Inv.Gamma 0.02 ∞ 0.5396 [0.3730.710]

Logdatadensity -8.831 9.282 5.866 13.544
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TableA.4.6– EstimationresultsforPhilippines

Parameters Priordistribution Posteriordistribution

FixedExchangerate Managed Floating Floating TargetZone

type Mean Std.dev. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int

φ Beta 0.75 0.025 0.711 [0.6620.758] 0.713 [0.6710.756] 0.704 [0.6570.758] 0.701 [0.6520.748]

φm Beta 0.75 0.025 0.687 [0.6390.736] 0.714 [0.6750.759] 0.693 [0.6500.731] 0.642 [0.5930.693]

ζy Beta 0.5 0.15 0.769 [0.6540.875] 0.400 [0.2760.517] 0.317 [0.1980.442] 0.693 [0.5880.818]

ζr Beta 0.46 0.15 0.483 [0.2910.695] 0.391 [0.2080.569] 0.423 [0.2420.594] 0.431 [0.2390.606]

ζπ Beta 0.5 0.15 0.134 [0.0550.212] 0.928 [0.8930.961] 0.946 [0.9260.967] 0.043 [0.0290.059]

ζz Beta 0.46 0.15 0.501 [0.3600.627] 0.421 [0.2040.599] 0.406 [0.2150.581] 0.561 [0.4330.688]

ζA Beta 0.5 0.15 0.624 [0.5100.757] 0.733 [0.6230.823] 0.796 [0.6860.899] 0.683 [0.5820.776]

θ Gamma 0.6 0.01 0.589 [0.5730.605] 0.599 [0.5830.616] 0.597 [0.5830.614] 0.593 [0.5770.610]

σr Inv.Gamma 0.02 ∞ 0.019 [0.0040.037] 0.449 [0.3680.535] 0.371 [0.3000.434] 0.362 [0.2860.428]

σεy Inv.Gamma 0.02 ∞ 0.086 [0.0620.112] 0.185 [0.1420.224] 0.191 [0.1510.231] 0.082 [0.0620.103]

σεr Inv.Gamma 0.02 ∞ 0.033 [0.0060.067] 0.087 [0.0050.147] 0.066 [0.0050.137] 0.010 [0.0050.015]

σεπ Inv.Gamma 0.02 ∞ 0.335 [0.2700.402] 0.013 [0.0050.021] 0.009 [0.0050.014] 0.605 [0.4560.736]

σεZ Inv.Gamma 0.02 ∞ 0.048 [0.0070.074] 0.046 [0.0050.107] 0.063 [0.0060.130] 0.011 [0.0060.015]

σεA Inv.Gamma 0.02 ∞ 0.748 [0.4161.019] 0.566 [0.3680.762] 0.462 [0.2900.646] 0.574 [0.3480.798]

β0 Beta 0.5 0.02 0.497 [0.4630.529] 0.488 [0.4540.519] 0.511 [0.4810.543]

β1 Normal 2.5 0.02 2.493 [2.4582.522] 2.498 [2.4662.528] 2.499 [2.4672.532]

β2 Normal 1.5 0.02 1.508 [1.4731.539] 1.5 [1.4701.535] 1.501 [1.4661.533]

β3 Normal 0.5 0.02 0.502 [0.4680.536] 0.498 [0.4660.528]

ζg Beta 0.5 0.15 0.429 [0.2360.635]

ρυ Beta 0.5 0.02 0.214 [0.0990.318]

σεg Inv.Gamma 0.02 ∞ 0.257 [0.0990.318]

Logdatadensity 94.129 74.692 72.183 166.827
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TableA.4.7– EstimationresultsforSingapore

Parameters Priordistribution Posteriordistribution

FixedExchangerate Managed Floating Floating TargetZone

type Mean Std.dev. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int. Mean Conf.Int

φ Beta 0.75 0.025 0.684 [0.6420.730] 0.719 [0.6920.746] 0.681 [0.6360.738] 0.664 [0.6240.712]

φm Beta 0.75 0.025 0.734 [0.6790.780] 0.746 [0.7180.772] 0.673 [0.6200.723] 0.694 [0.6460.748]

ζy Beta 0.5 0.15 0.821 [0.7280.915] 0.472 [0.3320.619] 0.716 [0.5950.847] 0.690 [0.5440.841]

ζr Beta 0.46 0.15 0.391 [0.1810.604] 0.390 [0.1660.619] 0.832 [0.8100.856] 0.373 [0.1960.580]

ζπ Beta 0.5 0.15 0.174 [0.0870.270] 0.918 [0.8780.961] 0.596 [0.5130.675] 0.018 [0.0100.024]

ζz Beta 0.46 0.15 0.348 [0.2350.458] 0.056 [0.0140.099] 0.439 [0.1830.675] 0.362 [0.1690.541]

ζA Beta 0.5 0.15 0.354 [0.2590.450] 0.375 [0.2460.501] 0.355 [0.2700.437] 0.329 [0.2510.420]

θ Gamma 0.6 0.01 0.590 [0.5750.606] 0.602 [0.5850.618] 0.594 [0.5770.610] 0.590 [0.5730.607]

σr Inv.Gamma 0.02 ∞ 0.019 [0.0040.034] 0.814 [0.6730.957] 0.662 [0.5430.775] 0.914 [0.7431.068]

σεy Inv.Gamma 0.02 ∞ 0.103 [0.0610.145] 0.568 [0.3980.734] 0.083 [0.0520.111] 0.084 [0.0580.110]

σεr Inv.Gamma 0.02 ∞ 0.015 [0.0060.026] 0.018 [0.0050.039] 0.300 [0.2420.357] 0.013 [0.0060.020]

σεπ Inv.Gamma 0.02 ∞ 0.463 [0.3710.562] 0.052 [0.0180.086] 1.457 [0.9301.984] 1.021 [0.8261.219]

σεZ Inv.Gamma 0.02 ∞ 0.275 [0.3710.562] 1.167 [0.8871.435] 0.018 [0.0050.036] 0.014 [0.0070.021]

σεA Inv.Gamma 0.02 ∞ 1.2579 [0.8011.727] 1.408 [0.9791.830] 1.103 [0.6181.583] 1.110 [0.6561.520]

β0 Beta 0.5 0.02 0.482 [0.4500.514] 0.4696 [0.4630.532] 0.502 [0.4690.535]

β1 Normal 2.5 0.02 2.496 [2.4652.534] 2.492 [2.4572.523] 2.497 [2.4642.529]

β2 Normal 1.5 0.02 1.505 [1.4711.536] 1.507 [1.4741.539] 1.500 [1.4671.535]

β3 Normal 0.5 0.02 0.516 [0.4840.549] 0.506 [0.4730.539]

ζg Beta 0.5 0.15 0.462 [0.2200.670]

ρυ Beta 0.5 0.02 0.059 [0.0140.107]

σεg Inv.Gamma 0.02 ∞ 0.462 [0.3630.562]

Logdatadensity -26.490 -162.991 -109.077 61.065
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A.5.Optimal monetaryrules

TableA.5.8–Optimalpolicycoefficientsfrom Method1determiningoptimalpolicy
rules

Floating ManagedFloating TargetZone

Thailand

Coefficients

β0 0.497 0.509 0.468

β1 3.293 3.057 2.545

β2 0.622 0.707 1.178

β3 0.000 0.904 1.256

Indonesia

Coefficients

β0 0.549 0.360 0.458

β1 3.264 2.769 2.512

β2 0.704 1.134 1.293

β3 0.000 1.024 1.091

Malaysia

Coefficients

β0 0.253 0.198 0.220

β1 2.689 2.553 2.554

β2 1.593 1.561 1.555

β3 0.000 0.678 0.720

Philippines

Coefficients

β0 0.483 0.487 0.467

β1 3.386 3.109 2.675

β2 0.572 0.664 1.055

β3 0.000 0.996 1.248

Singapore

Coefficients

β0 0.508 0.514 0.468

β1 3.258 3.028 2.546

β2 0.643 0.746 1.205

β3 0.000 0.855 1.165
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TableA.5.9–Optimalpolicycoefficientsfrom Method2determiningoptimalrules
(inthefaceoftheriskpremiumshock)

Floating ManagedFloating TargetZone

Thailand

Coefficients

β1 2.2 1.1 1.1

β2 0.2 0.3 0.3

β3 0.3 0.3

Indonesia

Coefficients

β1 1.1 1.1 1.1

β2 0.2 0.3 0.3

β3 0.3 0.3

Malaysia

Coefficients

β1 1.3 1.1 1.1

β2 0.7 0.3 0.3

β3 0.3 0.3

Philippines

Coefficients

β1 2.2 1.1 1.1

β2 0.2 0.3 0.3

β3 0.3 0.3

Singapore

Coefficients

β1 2.2 1.1 1.1

β2 0.2 0.3 0.3

β3 0.3 0.3
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Table A.5.10– Optimalpolicycoefficientsfrom Method2determiningoptimal
policyrules(inthefaceoftheforeigndemandshock)

Floating ManagedFloating TargetZone

Thailand

Coefficients

β1 2.4 1.1 2.8

β2 0.8 0.4 0.8

β3 0.8 0.2

Indonesia

Coefficients

β1 2.4 1.1 1.5

β2 0.8 0.7 0.7

β3 0.3 0.3

Malaysia

Coefficients

β1 2.4 1.7 1.7

β2 0.8 0.8 0.9

β3 0 0

Philippines

Coefficients

β1 2.4 1.5 1.5

β2 0.8 0.7 0.7

β3 0.3 0.3

Singapore

Coefficients

β1 2.7 1.5 1.5

β2 0.3 0.7 0.7

β3 0.3 0.3
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A.6.Estimationdiagnostics

Priors, Posteriorsand multivariateconvergencestatistics(MCMCdiagnostics)

Here,weonlypresentthediagnosticsfortheestimatesthatbetterfitthedata. Thegrey,

black,dottedgreenlinesrespectivelyrepresenttheprior,posteriorandposteriormode.Incon-

vergencediagnosticFigure,theredandbluelinesrepresentspecificwithinandbetweenchain

measures(SeeBrooksandGelman(1998)formoreinformation).“Interval”isconstructed

aroundtheparametermean,“m2”,beingameasureofthevarianceand“m3”isbasedonthird

moments.
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FigureA.6.6–Indonesia: Multivariateconvergencediagnostic
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FigureA.6.8– Philippines: Multivariateconvergencediagnostic
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FigureA.6.10– Malaysia: Multivariateconvergencediagnostic
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FigureA.7.11–ResponsesofSingapore’skeyvariablestoapositivecountry-risk
premiumshock
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FigureA.7.12–ResponsesofSingapore’skeyvariablestoanegativeforeigndemand
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Figure A.7.13– Responsesof Malaysia’skeyvariablestoapositivecountry-risk
premiumshock
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FigureA.7.14–Responsesof Malaysia’skeyvariablestoanegativeforeigndemand
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FigureA.7.15–ResponsesofIndonesia’skeyvariablestoapositivecountry-risk
premiumshock
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FigureA.7.16–ResponsesofIndonesia’skeyvariablestoanegativeforeigndemand
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FigureA.7.17–ResponsesofPhilippines’keyvariablestoapositivecountry-risk
premiumshock
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FigureA.7.18–ResponsesofPhilippines’keyvariablestoanegativeforeignde-
mand
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Figure A.7.19– Acountry-riskpremiumshockunderthefixedexchangerate
regimewithdifferentdegreesoftradeopenness
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Figure A.7.20– Acountry-riskpremiumshockundertheflexibleexchangerate
regimewithdifferentdegreesoftradeopenness
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Figure A.7.21–ResponsesofThailand’skeyvariablestoapositivecountry-risk
premiumshock- Method2

Note: Theseimpulseresponsesareobtainedusingoptimalpolicyrulesprovidedbythesecondmethodofthe

determinationofoptimalparameters.
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FigureA.7.22–ResponsesofThailand’skeyvariablestoanegativeforeigndemand
- Method2

Note: Theseimpulseresponsesareobtainedusingoptimalpolicyrulesprovidedbythesecondmethodofthe

determinationofoptimalparameters.
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A.8. Welfarecosts

TableA.8.11– Welfarecostsfrom Method2determiningoptimalpolicyrules

ExternalShocks Monetary Regimes Thailand Indonesia Malaysia Philippines Singapore

Floating -0.0048 -0.0173 -0.0653 -0.0048 -0.0048

Country-risk ManagedFloating -0.0048 -0.0175 -0.0725 -0.0052 -0.0113

premiumshock TargetZone -0.0052 -0.0119 -0.0697 -0.0062 -0.0114

FixedExchangeRate -0.0269 -0.1044 -0.4107 -0.0269 -0.0269

Floating -0.4925 -0.0421 -1.9631 -0.3139 -0.3139

Foreigndemand ManagedFloating -0.5034 -0.0427 -1.9951 -0.3904 -0.3554

shock TargetZone -0.5081 -0.0456 -1.9951 -0.3242 -0.3847

FixedExchangeRate -0.6681 -0.0563 -2.6580 -0.4255 -0.4255
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CHAPTER2-EFFECTIVEEXCHANGERATETARGETINGANDMONETARY

INTEGRATION

2.1.Introduction

Thesovereigndebtcrisisintheeuroarearousesthequestionofwhetherornotthemonetary

unionisultimatelythebestexchangerateregimeforallparticipatingcountries,sincesomeof

themhaveencounteredadjustmentdifficultieswithregardtocurrentaccountdeficits.

Inaccordancewiththetheoryoftheoptimumcurrencyarea(henceforthOCA),therearea

numberofcriteriathatmustbemetinordertoensurethesuccessofamonetaryunion.These

criteria,developedby Mundell(1961), McKinnon(1963)andKenen(1969)arespecifically

linkedtothetradeintensity,thesimilarityofshocksandthedegreeoffactormobility.

Therecentliteratureonthisissueisfocusedonthefindingthatthegreaterarethelinkages

betweencountriesusinganyofthethreecriteria,themoreitbecomesasuitablecontextfor

acommoncurrency(seeBayoumi(1994),EichengreenandBayoumi(1999),LeeandAzali

(2012),LeeandKoh(2012)).Insummarizingtheresultsofthisliterature,wefinallyesteem

thatonlytwoconditionsaresufficientforthesuitabilityofamonetaryunion:thesymmetry

ofshocksandtheabsenceofstructuralheterogeneityamongcountries.Itiswithinthisideal

settingthatamonetaryunionprovesthereforeitsadvantages,becomingthebestmonetary

regimewhichshouldbeadopted.

Thisworkquestionsthisconclusion,showingthatitispossibletoreplicatetheperformance

ofamonetaryunion,evenpossibletooutperformit,inthefaceofasymmetricshock.

Wetheoreticallyanalyzetheopportunityoftransitioningtoamonetaryunioninaregion

characterizedbyarelativelylargedegreeoftradeopenness,foreign-currencydenominateddebt

andwherethereissimilarityamongtrade-weightedcurrencybasketsofcountries.

UsingtheexperienceofcountriesoftheSoutheastAsianregion,weconsiderthenominal

effectiveexchangerate(henceforthNEER)targetingregimeasthebenchmarkregime.Indeed,

asindicatedinthe“defacto”classificationofexchangeratearrangementspresentedbythe

IMF(2008),themanagedfloatingregime(called,theNEERtargetingregime)istheongoing

trendinthemonetarysystemofmajorASEAN’countries. Thenominaleffectiveexchange

ratethereforeservesasthenominalanchororintermediatetargetofmonetarypolicy.Thisis
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2.1.Introduction

illustratedbyFigure2.1.Indeed,accordingtoMaandMcCauley(2008)andAgliettaetal.

(2011),frommid-2006tomid-2008theexchangeratepoliciesofSingaporeandThailandwere

characterizedbyacrawlingbandresultingfrommanagingtheircurrenciesagainsttheweighted

averageoftradingpartnercurrencies.Thus,monetaryauthoritiesofthesecountrieshaveused

atargetfortheirnominaleffectiveexchangerate.

Figure2.1–Examplesoftherecentbehaviourofnominaleffectiveexchangerates1

Furthermore,thesecountriesarecharacterizedbysimilaritiesamongtheirtrade-weightedcur-

rencybaskets(intermsofweightsandstructure)asindicatedinTable2.1.

Table2.1–CurrencyweightsinthebasketsofsomeSoutheastAsiancurrencies
(1999-2009)

Countries USDollar Euro Cll2

Thailand 0.48 0.10 0.30

Malaysia 0.55 0.21 0.17

Singapore 0.45 0.17 0.34

Philippines 0.49 0.19 0.36

Indonesia 0.55 0.45

Source:Girardin(2011)

1.TheNEERisexpressedintermsofunitsofcommercialpartners’currenciesperunitofdomesticcurrency.
ThetrendlineisestimatedbytheLeastSquaresmethodoverthefollowingperiods(January2006-January2008
andJanuary-September2010).
2.11CurrenciesinEastAsia,suchastheASEAN’scurrenciesexcludingthecurrencyoftheLaoPeople’s

DemocraticRepublic,ChineseRenminbiandSouthKorea’s Won.
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Ouranalysisisperformedinanidealsettingofaregioncomposedofcountriesthatare

structurallyidenticalandhitbysymmetricshocks. Underthisassumption,wefirstquestion

whetherornotthetransitiontowardsa“dejure“monetaryunionisdesirableinsucharegion

comparedtoaregimeofmanagednominaleffectiveexchangerateinthepresenceofforeign-

currencydenominateddebt.Secondly,weinvestigatehowtheNEERtargetingregimecanlead

tothetransitiontowardsakindoffixityofbilateralexchangerates(thatwecall“defacto”

currencyarea)throughtheindependentbutsimilarnationalpolicies. Weconductawelfare

analysistostrengthenourresults.

Inthisperspective,webuildasuitabletwo-countryDSGEmodelopentotherestofthe

world,whichincorporatesnominalandrealrigidities,incompletepass-throughofexchange

rate,financialfrictions,andforeign-currencydenominateddebt.Toourknowledge,thesubject

hasnotbeenaddressedbeforeintheDSGEliterature. Mostexistingliteratureontwo-country

DSGEmodelsconcernstheeuroarea(unliketoourmodel,whichisnotinitiallyamonetary

union)andareoftenmodeledastwocountriesclosedtotherestoftheworld(seeforexample

BadarauandLevieuge(2011),GaliandMonacelli(2008),Smetsand Wouters(2003),Vogelet

al.(2013)).Furthermore,besidesthestylizedfactsinAglietta(2011)andMaandMcCauley

(2008),theimplicationsofnominaleffectiveexchangeratetargetingintermsofmonetary

integrationwhentrade-weightedcurrencybasketsaresimilarhavenotstillbeenrigorously

explored. OurmodeliscalibratedonthefivefoundingmembersoftheASEAN(Thailand,

Indonesia, Malaysia,SingaporeandPhilippines)3andweanalyzetheeffectsofsupplyand

demandshocksontheeconomies. Wecomparetheimpactsofshocksunderthemonetary

unionregimeagainstthoseundertheexchangeratetargetingregime.

Wefirstshowthat,despitethefactthattheallocationsunderthetworegimesconsideredare

almostidentical,thenatureofshocksintroducesamarginaldifferencebetweentheperformances

oftheregimes.Forinstance,inthefaceofanexternaldemandshock,themonetaryunionis

slightlylesspreferablethantheexchangeratetargetingregime.

Next,wenumericallydemonstratethatifeachcountryofaregionwouldmanageitsexchange

rateagainstitsowntrade-weightedcurrencybasket,thestabilityofbilateralexchangerates

withintheregionispossible.Itisnotthereforeinterestingforthesecountriestobemembers

ofa“dejure”monetaryunionbecausethenationalpolicieswiththemanagementofcurrencies

3. Weconsidertheaveragelevelofdatafromthesecountries.

86



2.1.Introduction

againsttheirownrespectivecurrencybasketswouldbeenoughtohaveakindofintra-regional

fixityofbilateralexchangerate.This“defacto”fixedexchangerateregimewithintheregion

seemsmoreadvantageousthanthe“dejure”monetaryunion.

Theremainderofthechapterisorganizedasfollows:Section2.2laysoutthemulti-country

general-equilibriummodel.Section2.3presentsthecalibrationofthemodelandtheresults.

Section2.4concludes.
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2.2. Atwoopen-regionDSGEmodel

2.2.Atwoopen-regionDSGE model

Themodelconsistsoftwosymmetriccountriesofequalsize,respectivelyapartofthe

ASEANregion,denotedashomecountry(H)andtherestoftheregion(RoR)thatrepresents

theforeigncountry.Theyareopentotherestoftheworld(RoW)whichisfullyexogenous.

Themodelcontainspricestickiness,capitaladjustmentcosts,incompleteexchangeratepass-

throughandfinancialfrictions.

Eachregionispopulatedbyhouseholds,governmentandthreetypesofproducers:entrepreneurs,

capitalproducers,andretailers(domesticandimportedgoodsretailers).Thereisamonetary

authoritythatsetstherisk-freenominalinterestrateforeachcountry,butinthecaseofthe

formationofacurrencyunionthereisaunifiedmonetarypolicysettingtheuniquenominalin-

terestrateforbothcountries.Capitalproducersbuildnewcapitalandsellittoentrepreneurs.

Thelatterproducewholesalegoodsandsellthemtodomesticgoodsretailers. Domesticand

importedgoodsretailerssetthenominalpricesoffinalgoodsàlaCalvo(1983).Thegovern-

mentfinancesitsexpendituresonaggregatepublicgoodsthroughlump-sumtaxes.

Thestructureofthemodelissummarizedbythefollowingflowchart:
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2.2. Atwoopen-regionDSGEmodel

2.2.1.Households

Eacheconomyi∈{H,RoR}ispopulatedwithaunitmasscontinuumofinfinitelylived

households.Therepresentativehouseholdofcountryihasthefollowingexpecteddiscounted

sumofutilities:

Et
∞

t=0

βt
(Cit)

1−σ

1−σ
−
(Nit)

1+η

1+η
(2.1)

whereCitistheaggregateconsumptionandN
i
tdenotesthenumberofhoursworked.Etisthe

conditionalexpectationoperator.Theparameters0<β<1,σ>0andη>0arerespectively

thesubjectivediscountfactor,theinverseoftheintertemporalelasticityofsubstitutionand

theinverseofFrischlaboursupplyelasticity.

Householdsfacethefollowingperiod-by-periodbudgetconstraint:

PitC
i
t+R

i
t−1B

i
t−1+Rw,t−1Ψ

i
d,t−1(d

i
t−1,Z

i
t−1)S

i
2,tD

i
h,t−1

=WitN
i
t+B

i
t+S

i
2tD

i
h,t+Λ

i
t−τ

i
t (2.2)

wherePitistheconsumerpriceindex(CPI),W
i
tthenominalwage,B

i
tthenominalstockof

domestic-currencydebtandDih,tisthenominaldebtthatisdenominatedinthecurrencyof

therestoftheworld.RtandRw,tarethedomesticandRoWgrossnominalinterestrates,

respectively.Si2,tisthebilateralnominalexchangeratebetweencountryi∈{H,RoR}and

therestoftheworld(expressedintermsofunitsofdomesticcurrencyperunitoftheRoW

currency)4,τitdenoteslump-sumtaxespaidtothegovernmentandΛ
i
tisthenominalprofit

fromthemonopolisticsector.Finally,Ψid,trepresentsariskpremiumonforeigndebtdefined

asfollows:

Ψid,t(d
i
t,Z

i
t)=expψ

i
d

Si2,tD
i
t

YPit
+Zit (2.3)

4. WedefinethebilateralnominalexchangeratewithintheregionbySi1,tsuchas,S
H
1,tisthebilateral

nominalexchangeratebetweenHandRoR,andSRoR1,t =1/S
H
1,tisthebilateralnominalexchangeratebetween

RoRandH.Inthiscase,thebilateralnominalexchangeratebetweenRoRandRoWcanbeexpressedasa
functionofSH1,tandthebilateralnominalexchangeratebetweenHandRoW,(S

H
2,t),as:S

RoR
2,t =S

H
2,t/S

H
1,t.

NoticethattheformationofacurrencyunionimpliesthatSH1,t=S
RoR
1,t =1.
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wheredit≡
Si2,tD

i
t

YPit
istherealaggregatenetforeignassetpositioninpercentageofsteady-state

output;Dit≡D
i
h,t+D

i
E,trepresentsthetotaldebtofeachcountry

5;ψid>0isameasureof

theriskpremiumelasticitywithrespecttothenetforeignassetposition.ThevariableZitis

anexogenousshockontheriskpremiumdefinedbylog(Zit)=ρzlog(Z
i
t−1)+ez,twithez,t∼

i.i.d(0,σ2ez). ThetermΨ
i
d,t(d

i
t,Z

i
t)satisfiesΨ

i
d(0,0)=1.Itcapturesthedegreeoffinancial

capitalmobilityattheinternationallevelandensuresawell-definedsteadystateinthemodel

(Schmitt-GrohéandUribe,2003)6.

Therepresentativehouseholdchoosesthepathsfor{Cit,N
i
t,B

i
t,D

i
t}
∞
0 inordertomaximize

(2.1)subjecttothebudgetconstraintin(2.2).Thefollowingoptimalconditionshold:

(Nit)
η

(Cit)−σ
=
Wit
Pit
≡wit (2.4)

(Cit)
−σ=βRitEt(C

i
t+1)

−σP
i
t

Pit+1
(2.5)

(Cit)
−σ=βRw,tΨ

i
d,t(d

i
t,Z

i
t)Et(C

i
t+1)

−σP
i
t

Pit+1

Si2,t+1
Si2,t

(2.6)

Thefinalgood,Xit,isallocatedtoconsumption,C
i
t,investment,I

i
tandpublicspending,G

i
t.

Itisanaggregateofthegoodsproducedinthedomesticcountry,Xii,t,inthecountryk,X
i
k,t,

andintherestoftheworld,Xiw,t:

Xit= (1−ai1−a
i
2)
1
θ(Xii,t)

θ−1
θ +(ai1)

1
θ(Xik,t)

θ−1
θ +(ai2)

1
θ(Xiw,t)

θ−1
θ

θ
θ−1

(2.7)

forX={C,I,G};i,k∈{H,RoR}andi=k.

Theparametersθ>1,ai1,anda
i
2arerespectivelytheintratemporalelasticityofsubstitution

betweenthethreetypesofgoods,theshareofimportedgoodsfromthecountrykandthe

shareofimportedgoodsfromtheRoW. Weassumethatthesesharesarereciprocallyidentical

betweeneachcountryi∈{H,RoR}oftheregionandtheRoW.Therefore,thefraction(1−

ai1−a
i
2)isthedegreeofhomebiasinconsumption,investmentandpublicgoods.

5.DiE,tistheentrepreneurialdebtdefinedinsubsection2.3.1.

6. Weassumeperfectcapitalmobilityattheregionallevel,i.e.thereisnoriskpremiumbetweenthetwo
countriesoftheregion. Thus,theuncoveredinterestrateparity(UIP)holdsinsidetheregionbutitdoesn’t
holdbetweentheeconomyi∈{H,RoR}oftheregionandtherestoftheworld.
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Thepriceindex(CPI)associatedwith(2.7)isgivenby:

Pit= (1−ai1−a
i
2)(P

i
i,t)
1−θ+ai1(P

i
k,t)
1−θ+ai2(P

i
w,t)

1−θ

1
1−θ

(2.8)

wherePit,P
i
k,tandP

i
w,t arerespectivelythedomesticpriceofdomesticgoods,thedomes-

ticpriceofimportedgoodsfromthecountrykandthedomesticpriceofimportedgoods

fromtheRoW.Let’sdefineXii,t≡
1
0X

i
i,t(j)

χ−1
χ dj

χ
χ−1,Xk,t≡

1
0X

i
k,t(j)

χ−1
χ dj

χ
χ−1 and

Xiw,t ≡
1
0X

i
w,t(j)

χ−1
χ dj

χ
χ−1 astheaggregatesofdifferentiatedvarietiesofgoodsproduced

domestically,intherestoftheregionandtherestoftheworld,respectively.χistheelasticity

ofsubstitutionbetweenvarietiesofgoodscomingfromthesamecountry;Xii,t(j),X
i
k,t(j)and

Xiw,t(j)beingatypicalvarietyjofdomesticgoods,importedgoodsfromthecountrykand

importedgoodsfromtheRoW,respectively.Thecorrespondingpricesarederivedeasilyand

aregivenby,respectively:

Pii,t=
1
0P

i
i,t(j)

1−χdj
1
1−χ,Pik,t=

1
0P

i
k,t(j)

1−χdj
1
1−χ,Piw,t =

1
0P

i
w,t(j)

1−χdj
1
1−χ,where

Pii,t(j)(respectivelyP
i
k,t(j)andP

i
w,t(j))isthepriceofatypicalvarietyjproducedinthedo-

mesticcountry(respectivelyimportedpricesfromthecountrykandtheRoW).

Theoptimaldomesticdemandsforhome,countrykandRoWgoods,arederivedfromthe

expenditureminimization7

Xii,t=(1−a
i
1−a

i
2)
Pii,t
Pit

−θ
Xit (2.9)

Xik,t=a
i
1

Pik,t
Pit

−θ

Xit (2.10)

Xiw,t=a
i
1

Piw,t
Pit

−θ

Xit (2.11)

∀i,k∈{H,RoR}andi=k.

2.2.2.Open-economyrelations

Thissectionoutlinesthekeyrelationsthatdefinethetermsoftrade,realexchangerates

andlawofonepricegaps.Foreachcountryi,k∈{H,RoR}andi=k, Wedefinethebilateral

7.TheoptimizationproblemisminCi
i,t
,Ci
k,t
,Ciw,t,C

i
t
Pii,tC

i
i,t+P

i
k,tC

i
k,t+P

i
w,tC

i
w,t=P

i
tC
i
tsubjecttothefol-

lowingconstraint:Cit= (1−a1−a2)
1
θ(Cii,t)

θ−1
θ +(a1)

1
θ(Cik,t)

θ−1
θ +(a2)

1
θ(Ciw,t)

θ−1
θ

θ
θ−1

.
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termsoftradeas:

TOTik,t=
Pik,t
Pii,t

TOTiw,t=
Piw,t
Pii,t
.

(2.12)

From(8),thetermsoftradecanberelatedtotheCPI-DPI8ratioasfollows:

Pit
Pii,t
= (1−ai1−a

i
2)+a

i
1TOT

i
k,t

1−θ
+ai2TOT

i
w,t

1−θ
1
1−θ

(2.13)

Weassumethatthelawofoneprice(LOP)holdsfortheexportsector,butthereisincomplete

exchangeratepass-throughintheimportsector.Thisassumptionintroducesthelocal-currency

pricingpractice(DevereuxandEngel(2003))implyingthatthepricesofforeigngoodsinthe

domesticmarkettemporarilydeviatefromproducerpricelevelsintheoriginatingcountry.The

wedgebetweenthesetwopricesiscalledthelawofonepricegap(LOPG)andbilaterallygiven

by:

LOPGik,t=
Si1,tP

k
k,t

Pik,t

LOPGiw,t=
Si2,tP

w
w,t

Piw,t

(2.14)

wherePkk,tandP
w
w,taredomesticpricesincountrykoftheregionandtheRoW,respectively.

Similarly,wedefinethebilateralrealexchangeratesasfollows:

RERik,t=
Si1,tP

k
t

Pit

RERiw,t=
Si2,tP

w
t

Pit

(2.15)

8.DPImeansDomesticPriceIndex.
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Finally,onecanexpresstheeffectivetermsoftrade,theeffectivelawofonepricegapandthe

realeffectiveexchangerate,foreachcountryi∈{H,RoR}as9:

TOTit= TOTik,t
ai1
TOTiw,t

ai2
(2.16)

LOPGit= LOPGik,t
ai1
LOPGiw,t

ai2
(2.17)

RERit= RERik,t
ai1
RERiw,t

ai2
(2.18)

Assumingthatthetwocountries{H,RoR}havedecidedtoformamonetaryunionandthey

willhavethesamesizeintheunion.Therealeffectiveexchangeratefortheunionistherefore:

RERut= RERHt

1
2 RERRoRt

1
2= RERHw,t

ai2
2 RERRoRw,t

ai2
2 (2.19)

whichcanbewrittenalsointermsoftheunion’snominalexchangerate(St):

RERut=
StP

w
t

Put
(2.20)

wherePutandP
w
t areCPIofthemonetaryunionandtherestoftheworld,respectively.

2.2.3.Productionsector

2.2.3.1.Entrepreneurs

Thepresenceofentrepreneursintroducesthefinancialacceleratormechanismintothemodel.

AsinBernankeetal.(1999),entrepreneursmanageacontinuumoffirmsj∈[0,1]thatproduce,

byusingKitunitsofcapitalandN
i
tunitsoflabour,wholesale(intermediate)goodsinaperfectly

competitivemarketaccordingtothefollowingtechnology:

Yit(j)=A
i
tK
i
t(j)

αNit(j)
1−α (2.21)

whereAitisatechnologicalshockthatiscommontoallfirmsandfollowsastationaryfirst-order

autoregressiveprocess:log(Ait)=ρAlog(A
i
t−1)+eA,t,witheA,t∼i.i.d.(0,σ

2
eA
);α∈[0,1]isthe

shareofcapitalinthetechnologyofproduction.Therepresentativefirmmaximizesitsprofit

9.Thenominaleffectiveexchangerate(NEER)foreachcountryisSit=(S
i
1,t)
ai1(Si2,t)

ai2.
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2.2. Atwoopen-regionDSGEmodel

bychoosingKitandN
i
tsubjecttotheproductionfunction(2.21). Thefirst-orderconditions

forthisoptimizationproblemare:

wit=(1−α)mc
i
t

Yit
Nit

Pii,t
Pit

(2.22)

mpcit=αmc
i
t

Yit
Kit

Pii,t
Pit

(2.23)

wheremcitdenotestherealmarginalcost,w
i
tistherealwage,andmpc

i
tistherealmarginal

productivityofcapital.Entrepreneursareriskneutralandborrowfromoutsidetheregionto

financeashareofcapitalusedintheproductionprocess.Thisdebtisissuedinthecurrencyof

therestoftheworldandthereforecharacterizestheoriginalsinphenomenon.AsinBernanke

etal.(1999),toensurethattheyneveraccumulateenoughfundstofullyself-financetheirown

activities,assumethattheyhaveafiniteexpectedhorizon.Ineachperiodt,entrepreneursface

aconstantprobability(1−v)ofleavingtheeconomy. WefollowChristensenandDib(2008)

inallowingnewlyenteringentrepreneurstoinheritafractionofthenetworthofthosethat

exitthebusiness. Thisassumptionismadeinordertoensurethatnewentrepreneursstart

outwithapositivenetworth10. Attheendofeachperiod,entrepreneurspurchasecapital,

Kit+1,whichisusedinthenextperiod,attherealpriceq
i
t. Thus,theentrepreneurialtotal

fundneededtopurchasecapitalisqitK
i
t+1.Thecapitalacquisitionisfinancedpartlybytheir

networth,NWit+1,andbyborrowingfromtheRoW.

S2,tD
i
E,t+1=q

i
tK
i
t+1−NW

i
t+1

AsdemonstratedinAppendixA,theoptimalfinancialcontractbetweentheborrowerand

thelenderimpliesanexternalfinancepremium(thedifferencebetweenthecostsofexternal

andinternalfinance),ΨiE,t+1(·),whichdependsontheentrepreneur’sleverageratio(capitalto

networthratio).

Theoptimalconditionissuchthattheentrepreneur’sdemandforcapitalsatisfiestheequality

betweentheexpectedrealreturnoncapitalandtheexpectedmarginalfinancingcost,such

10.Unlikeourapproach,Bernankeetal.(1999)assumesthatentrepreneursalsowork.Thisassumptiondoes
notaffecttheresults.
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as11:

Et(R
i
K,t+1)=EtRw,tΨ

i
d,t(d

i
t,Z

i
t)Ψ

i
E,t(.)

Si2,t+1
Si2,t

Pit
Pit+1

(2.24)

whereΨiE,t+1(·)isthespecificexternalriskpremiumthatdependsonthefinancialpositionof

theentrepreneurandisgivenby:ΨiE,t+1(·)=
NWit+1
qitK

i
t+1

−γ
with ΨiE,t+1(·) <0,Ψ

i
E(1)=1.

γistheexternalfinancepremiumelasticitywithrespecttothefirm’sleverageratio. Thus,

theexternalfinancepremiumisinverselyproportionaltotheaggregatefinancialpositionof

firms,whichisdefinedbytheleverageratio.Equation(2.24)providesthebasisofthefinancial

acceleratormechanism.Iftheentrepreneur’snetworthincreases,theexternalfinancepremium

falls,thecostofborrowingfallsandthusfirmsgetcheaperaccesstocredit.Theentrepreneurial

demandforcapitalmustsatisfythefollowingrelationbetweentheexpostmarginalreturnon

capital,Et(R
i
K,t+1),andthemarginalproductivityofcapitalatt+1,mpc

i
t,definedastherental

rateofcapital:

Et(R
i
K,t+1)=Et

mpcit+1+(1−δ)q
i
t+1

qit
(2.25)

whereδisthecapitaldepreciationrateand(1−δ)qit+1isthevalueofoneunitofcapitalusedin

t+1.Theaggregateentrepreneurialnetworthaccumulationintheeconomydependsonprofits

earnedinpreviousperiodsandthebequest,Ωit,thatnewlyenteringentrepreneursreceivefrom

entrepreneurswholeavetheeconomy,andevolvesaccordingto:

NWit+1=vR
i
K,tq

i
t−1K

i
t−Rw,t−1Ψ

i
d,t−1

Si2,t
Si2,t−1

Pit−1
Pit

NWit
qit−1K

i
t

−γ

(qit−1K
i
t−NW

i
t)+(1−v)Ω

i
t (2.26)

2.2.3.2.Capitalproducers

CompetitivecapitalproducersusealineartechnologytoproducenewcapitalKit+1 from

finalinvestmentgoodsIitandexistingcapitalstockleasedfromentrepreneurswithoutcosts.

Weassumethattheproductionofcapitalissubjecttoaquadraticcapitaladjustmentcost

11.Fordetails,seeAppendixA.
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specifiedas

ψI
2

Iit
Kit
−δ

2
Kit

whereψI>0istheparameterthatmeasurestheelasticityoftheadjustmentcost. The

aggregatecapitalstockusedbyproducersineacheconomyievolvesasfollows:

Kit+1=
Iit
Kit
−
ψI
2

Iit
Kit
−δ

2
Kit+(1−δ)K

i
t (2.27)

Capitalproducersfaceanoptimizationproblemthatrequireschoosingtheinvestmentlevel

thatmaximizestheirprofits:

max
Iit

qitI
i
t−I

i
t−
ψI
2

Iit
Kit
−δ

2

Kit (2.28)

Thefollowingequilibriumconditionholds:

qit−ψI
Iit
Kit
−δ =1 (2.29)

whichisthestandardTobin’sQrelationdefiningthecapitalpriceinfunctionofthemarginal

adjustmentcost.

WhenΨI=0(noadjustmentcosts),thecapitalprice,q
i
tisconstantandequalto1.Thisshows

thatcapitaladjustmentcostsnecessarilyimplythatthecapitalprice(qit)istime-varyingand

thereforecontributetothevolatilityoftheentrepreneurialnetworth.

2.2.3.3.Retailers:priceandinflationdynamics

Theexistenceofretailersisthesourceofnominalrigidityinthemodel. Retailerstake

wholesalegoodsasinputs,repackagethesecostlessly,andselltheminamonopolisticallycom-

petitivemarket. Therearedomesticgoodsretailersandimportedgoodsretailers.Following

Calvo(1983),weassumethatretailerssetnominalpricesonastaggeredbasis:ateachperiod,

afraction(1−φi)ofretailersarerandomlyselectedtosetnewpriceswhiletheremaining

fractionφiofretailerskeeptheirpricesunchanged.Forsimplicity,thesefractionsareassumed

tobeequalsacrosstypesofretailers.

Homegoodsretailerspurchasewholesalegoodsfromentrepreneursatapriceequaltotheen-
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trepreneurs’nominalmarginalcost.Eachretailerjsettingthepriceattwillchoosetheoptimal

price,P̃ii,t,thatmaximizesitsexpectedprofitsforsperiods,sothat:

max
Pii,t(j)

Et
∞

s=0

(βφi)s
λit+s
λit
Yii,t+s(j)P

i
i,t(j)−P

i
i,t+smc

i
t+s (2.30)

subjecttothedemandfunction,Yit+s(j)=
P̃ii,t+s(j)

Pii,t+s

−χ
Yii,t+swhere

λit+s
λit
istheratioofthe

representativehousehold’smarginalutilityint+srelativetothatint.

Thefirst-orderconditionforthisproblemyields,

Pii,t(j)=
χ

χ−1

Et{
∞
s=0(βφ

i)sλit+sY
i
i,t+s(j)P

i
i,t+smc

i
t+s}

Et{
∞
s=0(βφ

i)sλit+sY
i
i,t+s(j)

(2.31)

Afteraggregatingacrossallretailers,thepriceindexofdomesticallyproducedgoodsisgiven

by,

Pii,t= 1−φi Pii,t
1−χ
+φiPii,t−1

1−χ
1
1−χ

(2.32)

Combininglog-linearizedversionsofequations(2.31)and(2.32)yieldsanexpressionofthe

inflationratefromdomesticallyproducedgoods,definedbythefollowing“NewKeynesian”

Phillipscurve:

πii,t=βEtπ
i
i,t+1

(1−φi)(1−βφi)

φi
mcit (2.33)

wheremcitistherealmarginalcost,π
i
i,t=

Pii,t
Pii,t−1

isthedomesticinflationandvariableswith

hatsarelogdeviationsfromthesteady-statevalues.

Similarly,importedgoodsretailerspurchaseproductsfromforeignproducersatthewholesale

price,PiG,t. Atthewholesalelevel,thelawofonepriceholds. Thus,PiG,t =S
i
1,tP

k
k,tand

PiG,t=S
i
2,tP

w
w,tarethewholesalepricesofimportedgoodsfromthecountrykandtheRoW,

respectively.Butattheretaillevel,weassumethatthelawofonepricedoesnothold(suchas

Pik,t=S
i
1,tP

k
k,tandP

i
w,t=S

i
2,tP

w
w,t).Thisintroducestheincompleteexchangeratepass-through

inthemodel.Analogouslytothehomegoodsretailers,importedgoodsretailerssettheirprices

accordingtoacalvo-stylepricesettingmethod.Theoptimizationproblemofimportedgoods

retailersisanalogoustothatofdomesticgoodsretailers,excepttherealmarginalcoststhat
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differfromcasetocase.Indeed,realmarginalcostsarerespectively
Si1,tP

k
k,t

Pi
k,t

≡LOPGik,tand

Si2,tP
w
w,t

Piw,t
≡LOPGiw,tforimportedgoodsfromcountrykandtheRoW.Theinflationrates

fromimportedgoodspricesthereforesatisfythesefollowing“NewKeynesian”Phillipscurves:

πik,t=βEtπ
i
k,t+1

(1−φi)(1−βφi)

φi
lopg

i

k,t (2.34)

πiw,t=βEtπ
i
w,t+1

(1−φi)(1−βφi)

φi
lopg

i

w,t (2.35)

whereπik,tandπ
i
w,tareimportedinflationratesfromthepricesofgoodsproducedincountryk

andtheRoW,respectively.

Finally,fromequation(2.8),CPIinflation,πit,isacombinationofdomesticandimported

inflationfromcountrykandtherestoftheworld,suchthat:

πit=(1−a
i
1−a

i
2)π

i
i,t+a

i
1π
i
k,t+a

i
2π
i
w,t (2.36)

2.2.4. Monetaryregimes

2.2.4.1.Independent managedfloatingregime

Empirically,itiswellknownthatmostofthemonetaryauthoritiesintheASEANarea

targettheirexchangeratesinpursuingtheirmonetarypolicies. Wefollow Monacelli(2004)

whichshowsthatapositivecoefficientassociatedwiththeexchangeratevariationinthepolicy

rulecanbeusedtomodelamanagedfloatingregime. Eachcountryi∈{H,RoR}hasits

nationalpolicyandthemonetaryauthoritiespracticeamanagedfloatingregimeaccordingto

thefollowingaugmentedTaylor-typerule:

log
Rit
Ri

=βi0log
Rit−1
Ri

+(1−βi0)Etβ
i
1log

πit+1
πi

+βi2log
Yit
Yi

+βi3log
∆Sit+1
∆Si

+er,t (2.37)

wither,t∼i.i.d.(0,σ
2
er);R

i,πi,Yiand∆Siarethesteady-statevaluesofRit,π
i
t,Y

i
tand∆S

i
t;

βi1,β
i
2,β

i
3arethecoefficientsthatmeasurecentralbankresponsestoexpectedinflation,output

deviationfromitssteadystateandexpectedNEERvariations(∆Sit).0<β
i
0<1istheinterest

ratesmoothingparameter.
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2.2. Atwoopen-regionDSGEmodel

2.2.4.2. Monetaryunion

Weassumethatwhencountriesdecidetoformamonetaryunion,theywouldoptforflexible

exchangerate.Therefore,thecommoncentralbanksetsthenominalinterestrateaccordingto

thefollowingTaylor-typeinterestraterule:

log
Rt
R
=β0log

Rt−1
R

+(1−β0)Etβ1log
πumt+1
πum

+β2log
Yumt
Yum

+er,t (2.38)

wither,t∼i.i.d.(0,σ
2
er);R,π

umandYumarethesteady-statevaluesofRt,π
um
t andYumt ,that

are,respectively,thenominalinterestrate,theinflationrateandoutputoftheunion. The

variablesπumt andYumt aretheaveragevaluesofinflationandoutputofthetwoequal-size

countries:

πumt =
1

2
(πht+π

f
t) and Y

um
t =

1

2
(Yht+Y

f
t) (2.39)

β1>1andβ2<1arecoefficientsthatmeasurecentralbankresponsestoexpectedinflation

andoutputdeviationfromitssteadystate.Theparameter0<β0<1capturesthedegreeof

interestratesmoothing.

2.2.5.Government

Inthismodel,weabstractfrompublicdebtandassumethatthegovernmentfinancesits

expendituresinpurchasesofaggregatepublicgoodsGitthroughlump-sumtaxes,suchthat:

PitG
i
t=τ

i
t (2.40)

Publicspendingisfullyexogenousandfollowstheautoregressiveprocess:

log(Git)=ρglog(G
i
t−1)+eg,t (2.41)

whereeg,t∼i.i.d.(0,σ
2
eg)
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2.2. Atwoopen-regionDSGEmodel

2.2.6.Generalequilibriumconditions

Inequilibrium,thefactormarkets,thefinalgoodsmarketandthebalanceofpaymentsmust

clearineachcountryi∈{H,RoR}.

Equilibriuminfactormarketsrequires:

Nit=
i

0
Nit(j)dj and Kit=

i

0
Kit(j)dj (2.42)

LetYit≡
i
0Y

i
t(j)

χ
χ−1dj

χ
χ−1

beaggregateoutput.Thus,thegoodsmarketclearingcondition

satisfies:

Yit=C
i
i,t+I

i
i,t+G

i
i,t+EX

i
t (2.43)

whereEXit=a
i
1

Pii,t
Si1,tP

k
t

−θ
ABkt+a

i
2

Pii,t
Si2,tP

w
t

−θ
ABwt.ThevariableEX

i
trepresentstotalexports

andABit(withi∈{k,w})standsforabsorption.

ABit,AB
k
tandAB

w
tare,respectively,absorptionforeconomyi,countrykandtheRoWsuch

that,

ABit=C
i
t+I

i
t+G

i
t (2.44)

ABkt=C
k
t+I

k
t+G

k
t (2.45)

andABwtisanexogenousprocess.Thenthedomesticeconomy’saggregateresourceconstraint

canberewrittenas:

Yit=
Pii,t
Pit

−θ

(1−ai1−a
i
2)AB

i
t+a

i
1

1

RERik,t

−θ

ABkt+a
i
2

1

RERiw,t

−θ

ABwt (2.46)

Theevolutionofaggregatenetforeignassetscanbeexpressedforeachcountryas:

Si2,tRw,t−1Ψ
i
d,t−1d

i
t−1,Z

i
t−1D

i
t−1=S

i
2,tD

i
t+EX

i
t− IM

i
k,t+IM

i
w,t (2.47)

whereIMik,tandIM
i
w,tareimportsofcountryioriginatingfromcountrykandfromtheRoW,

respectively. TheexpressionoftheevolutionofthetotalrealNFApositioninpercentageof
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steady-stateoutputis:

Si2,tRw,t−1Ψ
i
d,t−1

Si2,t
πitS

i
2,t−1

dit−1=d
i
t+
1

Y

Pii,t
Pit
Yit−C

i
t−I

i
t−G

i
t (2.48)

∀i,k∈{H,RoR}andi=k

2.2.7.Restoftheworld

WeassumethattheRoWisfullyexogenousanditsvariablesfollowanautoregressiveprocess

suchthat:

log(ABwt)=ρABwlog(AB
w
t−1)+eABw,t (2.49)

log(Rw,t)=ρRwlog(Rw,t−1)+erw,t (2.50)

log(πw,t)=ρπwlog(πw,t−1)+eπw,t (2.51)

whereρx∈[0,1]withx=ABw,Rwandπwarethecoefficientsoftheautoregressiveprocess

andex,t∼i.i.d.(0,σe2x)aretheassociatedexogenousshocks.

2.3.Calibrationofthe modelandresults

Wenowsolvethelog-linearizedversionofthemodelaroundthesteadystateinorderto

performtheimpulseresponseandwelfareanalyses12.

2.3.1.Calibration

ThecalibrationofthemodelissummarizedinTable2.2below. Foreachcountryi∈

{H,RoR},someparametersaretakenfromtheliteratureontheemergingmarketeconomies

(henceforthEME)andothersarecalculatedusingdatafromAsianDevelopmentBank(ADB)

databases.

12.Thelinearizedversionofthemodelandthesteady-stateconditionsareavailableinAppendixB.
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2.3. Calibrationofthemodelandresults

Table2.2–Parametercalibration

Description Parameter Value References

Preferences

Subjectivediscountfactor β 0.99 LiteratureonEME

InverseofFrischelasticityoflaboursupply η 1
Christianoandal.(1997)

Devereuxandal.(2006)

Inverseofintertemporalelasticityofsubstiutionin
σ 2 Backusandal.(1994)

consumption

Shareofimportedgoodsfromtherest ai1 0.10 ADBdatabase

oftheregion

Shareofimportedgoodsfromtherest ai2 0.27 ADBdatabase

oftheworld

Elasticityofsubstitutionbetweendomestic
θ 1.4 Cook(2004)

andimportedgoods

Elasticityoftheriskpremiumwithrespect
ψid 0.0007 Schmitt-GrohéandUribe(2003)

toNFAposition

Technology

Capitalcontributiontotheproductionfunction α 0.35 ChoiandCook(2004)

Capitaldepreciationrate δ 0.025
Cook(2004),

ChoiandCook(2004)

Internaladjustmentcostparameter ψI 0.25 Bernankeandal.(1999)

Probabilityofnotadjustingprices φi 0.75 Gertlerandal.(2007)

Steady-statemarkup χ/(χ-1) 1.1 LiteratureonEME

Financialfrictionsparameters

Steady-statevalueofcapitaltonetworthratio Ki/NWi 3 Devereuxandal.(2006)

Steady-statequartelyriskspread RiK−R
i 0.02

ElekdagandTchakarov(2007),

Devereuxandal.(2006)

Elasticityoftheexternalfinancepremiumwith
γ 1 LiteratureonEME

respecttothefirm’sleverageratio

Entrepreneurs’probabilityofleavingtheeconomy (1-v) 0.0272 Bernankeandal.(1999)

MacroeconomicRatios

Consumption/GDPratio Ci/Yi 0.57 ADBdatabase

Publicexpenditures/GDPratio Gi/Yi 0.11 ADBdatabase

Monetary policy

Smoothingcoefficientinthemonetaryrule βi0 0.5 LiteratureonEME

Inflationstabilizingcoefficientintemonetaryrule βi1 2 Gertlerandal.(2007)

Outputstabilizingcoefficientintemonetaryrule βi2 0.8 LiteratureonEME

NEERtargetingcoefficientintemonetaryrule βi3 0.7 LiteratureonEME

Persistenceofshocks

Autocorrelationoftechnologyshock ρA 0.7

Autocorrelationofforeigndemandshock ρABw 0.6
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2.3. Calibrationofthemodelandresults

2.3.2.Comparisonofexchangerateregimes

Asindicatedintheintroduction,thecurrentexchangeratepoliciesinSoutheastAsiaare

characterizedbyatrendinmanagingcurrenciesagainsttheirowntrade-weightedcurrency

baskets.Indeed,theASEAN-5countries(exceptPhilippines)targetthebasketsofcurrencies

basedontheirown,ratherthancommon,tradeweights.

Inthissection,wefocusonthefollowingframework:undertheassumptionthatamonetary

unionhasbeenbuiltintheASEAN-5,thequestioniswhetherparticipatingcountriesarebetter

offinthisunionifaneconomicshockoccurscomparedtothemanagedfloatingregime.First,

weevaluatethedynamicsofthetwoversionsofthemodelundersymmetric(supply/demand)

shocks(whichistheoreticallyconsideredasoneofthepreconditionsforformingamonetary

union),andlaterweperformawelfarecomparisonacrossthetwoexchangeratepolicies13.

2.3.2.1.Supplyshock

Figure2.2displaysthedynamicsofthemainvariablesofacountryinresponsetoaone-

standarddeviationpositiveproductivityshock,underthetworegimes(monetaryunionand

managedfloating).
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Figure2.2–Effectsofapositiveproductivityshockonthehomecountry

13.Thetwoversionsofthemodelaredefinedbythemonetaryregimestobecompared:themodelwith
independentmanagedfloatingregimeandtheonewithasinglecurrency.

103



2.3. Calibrationofthemodelandresults

Apersistentgrowthinfactorproductivitywouldleadtoariseininvestmentandoutput.

Thehump-shapedpatternofoutputisgeneratedbytherealandnominalrigiditiesinthe

model.Thisshockinducesadecreaseinmarginalcostandinflation.Underbothregimes,the

centralbankrevisesdownwardsthenominalinterestratesforstabilizingtheexpectedinflation.

Butthisdeclineislessthanthefallininflation,leadingtohigherrealinterestrates. Asa

result,adeclineinconsumptionandanappreciationofthecurrentrealeffectiveexchangerate

(REER)andbilateralrealexchangerate(withrespecttotheRoW)areobserved.TheREER

appreciationreducesnetexports.Theappreciationofthebilateralrealexchangerateincreases

thenetworth(becausethecurrentvalueoftheforeigncurrencydenominateddebtdecreases)

andthatisfavourabletoinvestment. Moreover,theshareofinvestmentpurchasedabroadis

cheaperindomesticcurrency,whichboostsinvestmentalittlemore.Theseeffectsofincreasing

investmentareaddingtoitsinitialriseduetothegrowthinproductivity.

Thereactionsofmonetaryauthoritiesintroduceadifferencebetweenthetwomonetaryregimes.

Indeed,themonetaryunion’scentralbankdoesnotreacttochangesintheNEER,becausewe

assumethatifcountriesdecidetoformamonetaryunion,theunionwouldoptforafloating

exchangerate.Inthewakeoftheproductivityshock,theappreciationpressureoftheexchange

rateleadsthecentralbanktolowerthenominalinterestrateinthemanagedfloat,whilethe

latterremainsunchangedinthemonetaryunionundersuchapressure(aninitialdropin

interestratesbeingcausedbythedecreaseininflation).Inflationfalls(consequently,thereal

interestraterises)moreunderthecurrencyunionthanunderthemanagedfloatingregime.

Thisrelativeincreaseintherealinterestrateunderthemonetaryunionimpliesthelargest

declineinconsumption,thelesserappreciationofREER/bilateralrealexchangerate(since

thefallininflationismoremarkedunderthemonetaryunion)attheimpactoftheshock,

andthegreatestincreaseinnetworth,investmentandoutput.Finally,theimpulseresponses

ofdifferentvariablesshowthat(domesticsupply)shockeffectsarehigherunderthecurrency

unionregimethanthoseunderthemanagedfloatingregime. Nonetheless,theresponsesof

outputunderthetworegimesaresimilar.

2.3.2.2.Demandshock

Inthepresenceofforeign-currencydenominateddebt,theanalysisofexternalshocksisvery

informative.Theforeigndemandshockischosenbecauseofitsmuchmoredestabilizingeffects

ontheSoutheastAsiacountries.
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2.3. Calibrationofthemodelandresults

Underthetwomonetaryregimes(monetaryunionandmanagedfloating),thedynamicsofmain

variablesinresponsetoaonestandarddeviationfallincurrentexportsaredepictedinFigure

2.3.Theshockinducestheadverseeffectsonbothinvestmentandoutput.Theentrepreneurial

demandforborrowingdeclinesandthisleadstoalowerrealinterestrate.Inaddition,tocope

withcontractionaryeffectsoftheshock,monetaryauthoritiesdecreasethenominalinterestrate

(allthingsbeingequal).Consequently,thecurrentinflationrateincreases,therealinterestrate

goesdownandthisleadstotheriseinconsumption.Throughtheuncoveredinterestrateparity,

thebilateralrealexchangerate(withrespecttotheRoW)depreciatesandthereforetheREER

depreciates. TherealdepreciationwithrespecttotheRoWincreasesthecostofinvestment

purchasedabroadanddecreasetheentrepreneurialnetworth(sincethedebtvalueincreasesin

localcurrency).Thesecurrencydepreciationsincreasetheriskpremium,whichisunfavourable

toinvestment.

Comparingthemanagedexchangerateregimeandthemonetaryunion,wecannotethatthe

firstregimeprovidesslightlymorestabilitythanthelatter.Indeed,giventhecontractionin

foreigndemandandtherelativelowlevelofexpectedinflation,thecentralbankmustlower

lessitsnominalinterestrateunderthemanagedexchangerateregimebecauseofthecurrent

andexpecteddepreciationpressure. Therefore,thecurrentinflationgoesupmoreunderthe

monetaryunionthanunderthemanagedfloating. Asaresult,underthelatterregimethe

decreaseinrealinterestrateislimitedand,thebilateralandeffectiverealexchangeratesare

moredepreciated.Finally,netexportsandoutputdecreasealittlemoreunderthemonetary

union.Thisshowsthatthemonetaryunionisslightlylessdesirablethanthemanagedexchange

rateregimefacinganegativeforeigndemandshock.

Ingeneralthequantitativedifferenceamongthetworegimesisnegligible.
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Figure2.3–Effectsofanegativeforeigndemandshockonthehomecountry

2.3.2.3. Welfarecomparison

Toobtainarobustrankingamongexchangeratearrangements,thewelfarecostcomparison

isrelevant.FollowingLucas(1987),weuseameasureofthewelfarecostsintermsofbusiness

cyclesgivenbythefractionofsteadystateconsumptionthathouseholdswouldbewillingto

giveupinordertonegatetheeffectoftheshocks,i.e.tobeindifferentbetweenaconstant

sequenceofconsumptionandworkinghoursandthestochasticsequencesofthesamevariables

underthemonetaryregimeconsidered.Formally:

U(1+u)C,N =EU(Ct,Nt) (2.52)

Asecond-orderTaylorapproximationoftheunconditionalexpectationofutilityfunctionaround

thesteadystateyields:

EU(Ct,Nt)=U(C,N)+C
1−σE(Ct)−

1

2
σC1−σvar(Ct)−N

1+ηE(Nt)

−
1

2
ηC1+ηvar(Nt)(2.53)
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Thewelfaremetricthenhastwocomponents:apartthatmeasurestheeffectoftheshockson

thevariancesofthevariables(uvar)andapartthatcapturestheeffectofuncertaintyonthe

meansofthesevariables(um),suchas:

U(1+um)C,N =U(C,N)+C1−σE(Ct)−N
1+ηE(Nt) (2.54)

U(1+uvar)C,N =U(C,N)−
1

2
σC1−σvar(Ct)−

1

2
ηN1+ηvar(Nt) (2.55)

From(54-55),um anduvarcanbefound,respectively:

um= 1+(1−σ)E(Ct)−
(1−σ)N1+η

C1−σ
E(Nt)

1
1−σ

−1 (2.56)

uvar= 1−
1

2
σ(1−σ)var(Ct)−

1

2
η
(1−σ)N1+η

C1−σ
var(Nt)

1
1−σ

−1 (2.57)

ThetotalwelfarecostvaluesreportedinTable2.3areobtainedbyaddingum touvar.Table

2.3presentsthewelfarecostofshocksunderalternativeregimes.Indeed,despitethefactthat

thedifferenceamongthetworegimesissmall,themonetaryunionisslightlybetterintermsof

welfarethanthemanagedfloatinthefaceofadomesticproductivityshock,whereasthelatter

regimeisslightlymoredesirableinthepresenceofaforeigndemandshock.Notethat,inthe

twocasesthemanagedfloatingoutperformsthecurrencyunionwithrespecttotheeconomy

stabilizationwhichisagoalofthecentralbank.Thesefindingsareinlinewiththosepreviously

shownintheimpulseresponseanalysis.

Table2.3– Welfarecosts(inpercentageofsteady-stateconsumption)acrossdif-
ferent monetaryregimes

Typesofshocks MonetaryUnion ManagedFloat

Productivityshock -0.26 -0.27

Foreigndemandshock -0.09 -0.08
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2.3.3.Asymmetryinexchangeratepoliciesand“defacto” monetarycooperation

ManagingtheNEERis“defacto”exchangeratepolicyofthemajorcountriesoftheASEAN.

Rajan(2012)findsthatthecoefficientsassociatedwiththenominaleffectiveexchangeratein

targetingrulesdifferamongcountriesthatpracticethispolicy.Inasensitivityanalysisframe-

work,weintroduceanasymmetryinthetargetingdegree(coefficient)oftheNEER.

Therearecountriesthatexhibitmore“fearoffloating”(highβi3)thanothers(lowβ
i
3).β

i
3isthen

thepreferenceparameterforexchangeratestabilization.Inatwo-countrymodelframework,

thecountriesoftheregionaregatheredintotwogroups:onegroup(homecountry)forwhich

theparameterassociatedwiththeNEERtargetishighandthesecond(RoR)forwhichthis

parameterislow.Thegapbetweenthesetwoparametersmeasuresthedegreeofasymmetry

intheNEERtargetingframework.

Consideringmore(less,respectively)asymmetrybetweenthetwocountriesintermsofex-

changeratetargeting,wecalibrateβH3 =0.7andβ
RoR
3 =0.001(βH3 =0.7andβ

RoR
3 =0.2,

respectively)13.

Figure2.4showstheeffectofasymmetricandpositiveproductivityshockondomestic(and

RoR)outputandtheintra-regionalbilateralnominalexchangerate. Thedomesticbilateral

exchangeraterelativelydepreciateswithrespecttothepreviousperiodbecausethenominal

interestrateofRoRdropsmorethanthatofthedomesticcountry(viatheUIPwithperfect

mobilityofcapitalbetweenthetwocountries).Indeed,thedomesticcentralbankreactsto

theexpectedappreciationoftheNEERfollowingaproductivityshocklessthanthatofthe

RoR,becauseoftherelativehighlevelofoutputcausedbythemoststabilityfortheNEER

inthehomecountry. ThegraphshowsthatlessasymmetryintheNEERtargetcausesless

depreciationofthebilateralnominalexchangerate,thereforethislatterstabilizesinaccordance

toourfirstintuition.Indeed,thelessasymmetrythereis,themorethebilateralexchangerate

isstabilized.

Thegapbetweentheeffectsofmoreandlessasymmetryonhome(orRoR)outputisplottedon

therightsideofFigure2.4.Let’sdefinetheeffectofanasymmetrygap,whichisthedifference

betweentheeffectsoftheshockonoutputunderascenariowithmoreasymmetryandthesame

effectsundertheonewithlessasymmetry.Inotherwords,theasymmetrygapeffectismea-

13.ThevalueofβH3 iscalibratedontheaverageoftheliteratureonEME,whereasβ
RoR
3 valuesvarydepending

ontheneedsoftherobustnessanalysis.
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suredbythedifferencebetweenallocationlevelsobtainedwhenthevaluesofβH3 andβ
RoR
3 are

distantandthoseobtainedwhenβH3 istooclosetoβ
RoR
3 .Thefindingisthatmoreasymmetry

isfavourabletothehomecountry(thepositivegapbetweentheoutputlevelsunderthetwo

degreesofasymmetry),becauseofitshigherdegreeoftheNEERstabilization(andthusits

higherdegreeofthebilateralnominalexchangeratestabilization).Theasymmetrygapeffect

ontheRoRoutputisdirectlynegativeaftertheshockandbecomesafterwardspositive.This

meansthatlessasymmetryisfavourabletotheRoRoutputintheshortterm,butthiseffect

tendstobereversedinthelongtermsincetheoutputreturnsmorequicklytothesteadystate

followingthedynamicofthebilateralnominalexchangerate(inparticular,thespeedofreturn

totheequilibrium).
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Figure2.4–Effectofapositiveproductivityshockonthehome/RoRoutputand
bilateralnominalexchangerateunderdifferentdegreesofasymmetry

OnecanobserveinFigure2.5thatwhentheasymmetryintheNEERmanagementisreduced

by28.43%intermsofvariation14,thevolatilityofthebilateralnominalexchangeratebetween

thehomecountryandtheRoRdecreasesby33.10%15(inthecaseofaproductivityshock)16.

14.Thevariationinasymmetryiscalculatedusingthegapbetweenthevaluesofcoefficientsassociatedwith

theexchangeratetargetinthetwocountries,suchas28.43%=100×(0.7−0.001)−(0.7−0.2)(0.7−0.001) .

15.Thechangeintheexchangeratevolatilityiscalculatedasfollows33.10%=100×(7.437991−4.976382)7.437991 .
16.Thevolatilityismeasuredafterthesimulationfor10000periods.
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Figure2.5–Bilateralnominalexchangeratevolatilityinthefaceoftheproduc-
tivityshock(inpercentage)

Note:Thevalueofthevolatility(standarddeviation)undermoreasymmetryis7.437991,whereasthatunder

lessasymmetryis4.976382.

Figure2.6displaystheeffectofasymmetricandnegativeforeigndemandshockonthe

home/RoRoutputandtheintra-regionalbilateralnominalexchangerate.Theharmfuleffects

ofshocksoneconomiesleadthemonetaryauthoritiesinbothcountriestofirstcutthenominal

interestrates,andthentoincreasetheminresponsetohighinflationratesandexpected

depreciationpressure.ButthemagnitudeofthechangeininterestrateishigherintheRoR

thaninthedomesticcountry. ThroughUIP,thisimpliestheappreciationofthebilateral

nominalexchangeratebetweenthetwocountries.Asbefore,thebiggerthegapbetweenthe

targetingcoefficients,themoretheintra-regionalbilateralnominalexchangerateappreciates.

Thegapbetweentheoutputlevelsunderthetwodegreesoftheasymmetry(asymmetrygap

effect)isplottedontherightsideofFigure2.6.Itisinterpretedanalogouslytotheprevious

caseoftheproductivityshock.AccordingtoFigure2.7,a28.43%fallinasymmetryleadsto

areductionof32.98%inthevolatilityofthebilateralnominalexchangerate(whenaforeign

demandshockoccurs).
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Figure2.6–Effectofnegativeforeigndemandshockonthehome/RoRoutputand
bilateralnominalexchangerateunderdifferentdegreesofasymmetry

Figure2.7–Bilateralnominalexchangeratevolatilityinthefaceoftheforeign
demandshock(inpercentage)

Note:Thevalueofthevolatility(standarddeviation)undermoreasymmetryis0,009703,whereasthatunder

lessasymmetryis0,006566.

NoticethatthedegreeofasymmetryinNEERtargetinginfluencesoutputandthebilateral

nominalexchangeratebetweenthetwocountries. Thesmallerthegapbetweenauthorities’

preferenceswithrespecttotheNEERtarget,themoretheintra-regionalbilateralnominal
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exchangerateisstabilized. ThelessthereisasymmetryinthedegreeofNEERtargeting,

themorethehomecountry,whichhasahigherdegreeofNEERtargeting,losesintermsof

asymmetrybenefitonitsoutput(theRoRoutputbenefitsfromlessasymmetryintheveryshort

termbeforetobereversedinthelongrun).Thebeneficialequilibriumforbothcountriesoccurs

inascenariowherethereisthefullabsenceofasymmetryamongthetargetingcoefficients.In

thiscase,theintra-regionalexchangeratecouldbeperfectlystabilized.

Table2.4presentsthewelfarelossesforthehomecountryinthefaceofproductivityand

foreigndemandshocks.Theresultsconfirmwhathasbeensaidpreviously:thereductionof

asymmetryinexchangeratepoliciesimpliesadecreaseinthewelfarelossesinthewakeof

shocks.

Table2.4– Welfarecosts(Percentageofsteady-stateconsumption)underdifferent
degreesofasymmetryinthedegreeofNEERtargeting

Typesofshocks MoreAsymmetry LessAsymmetry

Productivityshock -0.28 -0.27

Foreigndemandshock -0.082 -0.081

Finally,whenthepreferencesintermsofstabilizationoftheNEERinaregionaresimilar,

onecanexpecta“defacto”stabilityoftheirreciprocalbilateralnominalexchangerates.This

“defacto”consistencyofbilateralexchangeratesisakindofunconcertedmonetarycooperation

thatcouldeventuallyleadtotheformationofa(“defacto”)currencyarea.Theunconcerted

fixityofbilateralexchangeratesarisesbecauseoftheabsenceofasymmetrybetweentheNEER

targetingdegreesandthesimilarityamongnationaltrade-weightedcurrencybaskets.
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2.4.Conclusions

Thetraditionaltheoryoftheoptimalcurrencyareaarguedinfavourofthesymmetryof

shocksandthestructuralhomogeneityofcountriesasidealconditionsforformingamonetary

union.

BasedontheexperienceofcountriesoftheASEAN,thischaptershowsthatthereexistsan

alternativeexchangerateregimethatisabletoreproducetheperformanceofthemonetary

unionundersuchidealconditions.Indeed,theNEERtargetingregimeyieldsaresultinterms

ofwelfaresimilartothatprovidedbythemonetaryunion,sincetheformerregimeimplies,to

someextent,astabilityoftheintra-regionalexchangerates.Nevertheless,thecharacteristicof

theshockexhibitsamarginaldifferencebetweenthetworegimes.Inthisrespect,facedwitha

foreigndemandshock,themanagedfloatingregimeisslightlypreferabletothecurrencyunion

whereastheoppositeistrueinthefaceofadomesticproductivityshock.

Itisalsoshowninthischapterthattheintra-regionalexchangeratestabilityoccurswhen

currenciesareseparatelymanagedagainsttheirownsimilartrade-weightedcurrencybaskets.

Thisisakindoffixityofbilateralexchangeratesthatcoulddefinesa“defacto”currencyarea.

Theeconomicpolicyimplicationisthatinaregioncharacterizedbyasimilarityamongtrade-

weightedcurrencybasketsofcountriestheadoptionofanalternativeexchangeratearrangement

suchasthemanagedfloatingregimecanreplicatetheallocationsunderthemonetaryunion,

evenoutweightheperformanceofthelatterregimedependingonthenatureofshock.Inthis

case,itwouldbepreferabletokeepthemonetaryindependenceinsucharegion.

ThechoiceofASEANcountriesisjustanexample. Theseresultscouldbegeneralizedto

othersregions.Intheperspectiveoftherobustnessanalysis,changeindegreesofintra-regional

tradeopennessdoesnotqualitativelymodifyourfindings16.

Throughoutthiswork,theregimecomparisonhasbeenconductedbyassumingthatifthe

countriesunderconsiderationdecideforformingamonetaryunion,theresultingexchange

ratewouldfloat. Wecanthinktoanotherscenariothatconsistsofformingamonetaryunion

withamanagedexchangerateregime.Comparingthelattercaseagainstthatofthemanaged

floatingregimeatthenationallevel(studiedinthischapter)isaninterestingtopicofourfuture

researches.

16. Wehaveconductedasensitivityanalysisbyincreasingthevalueofthedegreeofintra-regionaltrade
openness;ourresultshavenotbeenqualitativelymodified.
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B.1.Steady-stateconditions

Thefullsetofthesteady-stateconditionsofthemulti-countrymodelissuchthat,

∀i∈{H,RoR}:

Ri=Rw=
1

β
(B.1.1)

Dih=B
i=Di=0 (B.1.2)

ΨiD(0,0)=1 (B.1.3)

wi=
(Ni)η

(Ci)−σ
(B.1.4)

wi

mci
=(1−α)

Yi

Li
(B.1.5)

mpci

mci
=α
Yi

Ni
(B.1.6)

Pi=Pii=P
i
k=P

i
w (B.1.7)

πi=πii=π
i
k=π

i
w=1 (B.1.8)

mci=
(χ−1)

χ
(B.1.9)

Si=Si1=S
i
2=1 (B.1.10)

TOTi=TOTik=TOT
i
w=1 (B.1.11)

RERi=RERik=RER
i
w=1 (B.1.12)

LOPGi=LOPGik=LOPG
i
w=1 (B.1.13)

Yi=Ai(Ni)1−α(Ki)α (B.1.14)

Ii=δKi (B.1.15)

qi=1 (B.1.16)

RiK=Rw(
NWi

Ki
)−γ (B.1.17)

RiK=mpc
i+(1−δ) (B.1.18)

vRiK=1 (B.1.19)

Yi=Ci+Ii+Gi (B.1.20)

(B.1.21)
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B.2.Thelog-linearizedversionofthe model

Wepresentthelog-linearizedversionofthemodelfordomesticcountry,H,andforeign

country,RoR(i.e.therestoftheregion).

B.2.1.Domesticcountry

Thepresenceofboththesuperscript"H"andthesubscript"RoR"or"w"indicatesthatthe

variablerelatestherestoftheregion(RoR)ortheworld(w)tothehomecountry(H)interms

offlows.Forexample,πHRoR,tdenotesimportedinflationfromtherestoftheregiontothehome

countryandrerHw,tmeansthebilateralrealexchangeratebetweenthehomecountryandthe

restoftheworld.

cHt=−
1

σ
(rHt−Et,̂π

H
t+1)+Et(c

H
t+1) (B.2.22)

rerHw,t+1−rer
H
w,t=(̂r

H
t−Et,π

H
t+1)−(rw,t−Et,πw,t+1+ψ

H
Dd
H
t+1+z

H
t) (B.2.23)

nHt=
1

η
(wHt−σc

H
t) (B.2.24)

wHt =y
H
t+mc

H
t−n

H
t−a

H
1tot

H

RoR,t−a
H
2tot

H

w,t (B.2.25)

mpcHt=y
H
t+mc

H
t−k

H
t−a

H
1tot

H

RoR,t−a
H
2tot

H

w,t (B.2.26)

πHH,t=βEtπ
H
t+1+

(1−φH)(1−βφH)

φH
mcHt (B.2.27)

πHRoR,t=βEtπ
H
RoR,t+1+

(1−φH)(1−βφH)

φH
lopg

H

RoR,t (B.2.28)

πHw,t=βEtπ
H
w,t+1+

(1−φH)(1−βφH)

φH
lopg

H

w,t (B.2.29)

π̂Ht =(1−a
H
1−a

H
2)π

H
H,t+a

H
1π
H
RoR,t+a

H
2π
H
w,t (B.2.30)

yHt =a
H
t+αk

H
t+(1−α)n

H
t (B.2.31)

kHt+1=δi
H
t+(1−δ)k

H
t (B.2.32)

qHt =ψI(i
H
t−k

H
t) (B.2.33)

Et(r
H
K,t+1)=(rw,t−Etπw,t+1)+ψ

H
Dd
H
t+z

H
t−

γ(nwHt+1−q
H
t−k

H
t+1)+rer

H
w,t+1−rer

H
w,t

(B.2.34)

rHK,t=
mcH

RHK
mpcHt+

1−δ

RHK
qHt−q

H
t−1 (B.2.35)
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nwHt+1=v
KH

NWH
rHK,t+ 1−

KH

NWH
(rw,t−1−πw,t+ψ

H
Dd
H
t−1+z

H
t−1+∆rer

H
w,t)+

γ1−
KH

NWH
(qHt−1+k

H
t)+1+γ

KH

NWH
−1 nwHt

(B.2.36)

yHt =(1−a
H
1−a

H
2)
CH

YH
cHt+

IH

YH
iHt+

GH

YH
gHt +aH1y

RoR
t +aH2y

w
t+

θaH1 rer
H
RoR,t+tot

H

RoR,t +a
H
2 rer

H
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H

w,t

(B.2.37)

rerHRoR,t=rer
H
RoR,t−1+π

RoR
t −πHt+∆S

H
1,t (B.2.38)

tot
H

RoR,t=tot
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RoR,t−1+π
H
RoR,t−π

H
H,t (B.2.39)

tot
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RoR
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H
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lopg
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w,t (B.2.42)

rerHw,t=rer
H
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w
t−π

H
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H
2,t (B.2.43)

SHt =a
H
1S

H
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H
2S

H
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1

β
dHt−1=d
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YH
iHt−

GH

YH
gHt−a

H
1tot

H
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H
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ab
w

t=ρABwab
w

t−1+eABw,t (B.2.46)

rw,t=ρRwrw,t−1+erw,t (B.2.47)

πw,t=ρπwπw,t−1+eπw,t (B.2.48)

zHt =ρzz
H
t−1+ezt (B.2.49)

gHt =ρgg
H
t−1+egt (B.2.50)

- MonetaryUnion

r̂t=β0rt−1+(1−β0)
β1
2
(πHt+1+π

RoR
t+1)+

β2
2
(yHt+y

RoR
t )+er,t (B.2.51)

- ManagedFloating

r̂Ht =β
H
0r
H
t−1+(1−β

H
0)β

H
1π
H
t+1+β

H
2y
H
t+β3∆S

H
t+1 +er,t (B.2.52)

r̂RoRt =βRoR0 rRoRt−1+(1−β
RoR
0 )βRoR1 πRoRt+1 +β

RoR
2 yRoRt +βRoR3 ∆SRoRt+1 +er,t (B.2.53)
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B.2.2.Therestoftheregion

Theforeigncountrycorrespondstotherestoftheregion(RoR).

cRoRt =−
1

σ
(rRoRt −Et,̂π

RoR
t+1)+Et(c

RoR
t+1) (B.2.54)

rerRoRw,t+1−rer
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πRoRH,t =βEtπ
RoR
H,t+1+

(1−φRoR)(1−βφRoR)

φRoR
lopg
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RoR
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kRoRt+1 =δi
RoR
t +(1−δ)kRoRt (B.2.64)
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Et(r
RoR
K,t+1)=(rw,t−Etπw,t+1)+ψ

RoR
D dRoRt +zRoRt −

γ(nwRoRt+1 −q
RoR
t −kRoRt+1)+rer

RoR
w,t+1−rer

RoR
w,t

(B.2.66)

rRoRK,t =
mcRoR

RRoRK
mpcRoRt +

1−δ

RRoRK
qRoRt −qRoRt−1 (B.2.67)

nwRoRt+1 =v
KRoR

NWRoR
rRoRK,t + 1−

KRoR

NWRoR
(rw,t−1−πw,t+ψ

RoR
D dRoRt−1+z

RoR
t−1+

∆rerRoRw,t )+γ1−
KRoR

NWRoR
(qRoRt−1+k

RoR
t )+1+γ

KRoR

NWRoR
−1 nwRoRt

(B.2.68)

yRoRt =(1−aRoR1 −aRoR2 )
CRoR

YRoR
cRoRt +

IRoR

YRoR
iRoRt +

GRoR

YRoR
gRoRt +aRoR1 yHt+

aRoR2 ywt+θa
RoR
1 rerRoRH,t +tot

RoR

H,t +aRoR2 rerRoRw,t +tot
RoR

w,t

(B.2.69)

118



AppendixB

rerRoRH,t =rer
RoR
H,t−1+π

H
t−π

RoR
t +∆SRoR1,t (B.2.70)

tot
RoR

H,t =tot
RoR

H,t−1+π
RoR
H,t −π

RoR
RoR,t (B.2.71)

tot
RoR

w,t =tot
RoR

w,t−1+π
RoR
w,t −π

RoR
RoR,t (B.2.72)

lopg
RoR

H,t =∆S
RoR
1,t +π

H
H,t−π

RoR
H,t (B.2.73)

lopg
RoR

w,t =∆S
RoR
2,t +π

w
w,t−π

RoR
w,t (B.2.74)

rerRoRw,t =rer
RoR
w,t−1+π

w
t−π

RoR
t +∆SRoR2,t (B.2.75)

SRoRt =aRoR1 SRoR1,t +a
RoR
2 SRoR2,t (B.2.76)

1

β
dRoRt−1=d

RoR
t +yRoRt −

CRoR

YRoR
cRoRt −

IRoR

YRoR
iRoRt −

GRoR

YRoR
gRoRt −aRoR1 tot

RoR

H,t −a
RoR
2 tot

RoR

w,t

(B.2.77)

zRoRt =ρzz
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PARTIIEXCHANGERATEREGIMES

AND MONETARYINTEGRATIONINALIQUIDITY

TRAP

Thispartofthethesisinvestigatesthechoiceofexchangerateregimesandmonetaryinte-

grationinaliquiditytrap.Itconsistsoftwoessays.Thefirstessay(chapter3)comparesthe

welfare-performancesofthreealternativeexchangeratesusingseveralversionsofatwo-country

two-sectorDSGEmodel.Thesecondessaycompletesthelatterbyinvestigatingempiricallyand

theoreticallytheimplicationsofthesizeofcurrencymisalignmentsfortheexchangeratepolicy

andmonetaryintegrationinaliquiditytrap.



Chapter3

Exchangerateregimesinaliquidity

trap



3.1.Introduction

CHAPTER3-EXCHANGERATEREGIMESINALIQUIDITYTRAP

3.1.Introduction

Oneofthemainfeaturesofrecentcrisesindevelopedcounties(suchastheUnitedStates,

EuroArea,UnitedKingdomandJapan),isthatthecentralbanks’policyinterestratesare

reducedtounprecedentedlylowlevelsduetoalargenegativedemandshock.Insuchacontext

wherethenominalinterestratesareconstrainedbythezerobound,theeffectivenessofthe

monetarypolicytostimulatetheeconomyorrespondtoshocksviaitsstandardinstrumentis

limited.Thismacroeconomicsituationisknownasaliquiditytrap.

Theusualconclusionofthetheoryoftheoptimumcurrencyareaisthatitisadvantageous

foracountryfacedwithanasymmetricshocktoconductanindependentmonetarypolicy

ratherthanjoiningamonetaryunion(Mundell(1961),Kenen(1969)).Theadvantageofan

independentpolicycomesfromthepossibilityofinterestratecutsandcurrencydepreciation,

whichdampentheadverseimpactofasymmetricshocksonaggregatedemand.Itisbythe

waythereasonwhymanycommentatorsontheEuroareacrisishaveindicatedthatthelackof

independentmonetarypolicyistheoneofthebiggestobstaclestotherapideconomicadjust-

mentinsouthernEurozonecountriesfollowingtheirdebtcrisis,ignoringthenewenvironment

oftheZeroLowerBound(henceforthZLB)constraint.

Whencountrieswithindependentpoliciesarehitbyasymmetricrecessionaryshocksthatcon-

straininterestratesattheirzerofloors,itisunclearthatcurrenciesdepreciate,stilllesslikely

thattheindependentmonetarypolicykeepsitscomparativeadvantage,becauseitalldepends

onexpectedfuturelevelsofsomevariablessuchasinflationandnominalinterestrate. For

instance,Figures3.1and3.2presentsomestylisedfactshighlightingthenominalappreciation

oftheSwissfranc(resp.Japaneseyen)relativetoEuro(resp.USdollars)duringsomerecent

episodesoftheZLB.Indeed,in2008theSwissNationalBankandtheEuropeanCentralBank

havesharplyreducedtheirpolicyrates.ThedeclinehasbeenmorepronouncedfortheSwissin-

terestrate,whichreachesquicklyitszerofloor,thantheECB’sinterestrate.Atthesametime,

theinflationratedecreasedsharplyinSwitzerlandwhichexperienceddeflation.Therefore,the

SwissrealinterestrateexceededtheoneoftheEurozone,leadingtoacontinuousappreciation

oftheSwissfrancagainstEuro.ThesimilarfacthasbeenobservedfortheJapaneseyenagainst
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USdollarsfrom2008to2011(seeFigure3.2).
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Figure3.1–SwitzerlandversusEurozone

Notes: DataaresourcedfromOECDandDatastream. Theshort-terminterestratesareECBrefirateand

3monthliborfortheSwissNationalBank.InflationratesaretheyearonyeargrowthratesintheCPI.The

exchangerateisexpressedinunitsofSwissfrancperoneunitofEuro.
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Figure3.2–JapanversusUnitedStates

Notes::DataaresourcedfromOECDandDatastream.Theshort-terminterestratesareUSFedfundrate

andtheuncollateralizedovernightcallmoneyratefortheBankofJapan.Inflationratesaretheyearonyear

growthratesintheCPI.TheexchangerateisexpressedinunitsofYenperoneunitofUSDollar.

Inthischapter,wefocusonthisissuebyaddressingtwointerrelatedquestions.First,whatis

thedesirableexchangerateregimewhentheliquiditytrapoccurs?Second,isitfavourablefor

acountrytobememberofamonetaryunionwhenadeflationaryshockconstrainsthepolicy

rateatitszerofloor?Theanswerstothesequestionscouldprovidelessonsforcountriesthat

wonderifitissuitabletobelongtoamonetaryunion(forinstance,thesouthernEurozone

countries)inacontextofliquiditytrap,andthosethatarenotconcernedbythemonetary

union,butseektoknowtheexchangerateregimethatcouldalleviatetheZLBeffects.

Therecentliteratureonthezeroboundhasfocusedonexitstrategiesfromtheliquiditytrap,

underliningtheroleofthefiscalpolicy,intheformoftaxcutsorgovernmentspendingincreases,

inordertostimulatetheeconomy(Christianoetal.(2011),Eggertsson(2011),Correiaetal.

(2013),ErcegandLindé(2014),amongothers).ThisstandardKeynesianprescriptioncouldbe
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effectiveinaliquiditytrapbecauseofthelackofcrowding-outeffectsthroughhighinterestrates.

Otheranalysesinthemeaningofstrategiestoescapefromaliquiditytrap,whicharerelatively

older,proposetousethechannelofthecurrencydepreciationeitherbyadirectintervention

inforeign-exchangemarkets(Coenenand Wieland(2003),Orphanidesand Wieland(2000))or

switchingtoapegwithasubstantiallydevaluedexchangerateandannouncingaprice-level

targetpath(Svensson(2001)).Theintentionalcurrencydepreciation,recommendedbythese

analyses,allowstheeconomytoescapefromtheliquiditytrapbecauseofitsdirecteffectson

aggregatedemandandinflation.

However,theroleofexchangerateregimesinthemitigationofdeepdeflationeffects,asa

preventivestrategy,hasbeenneglectedintheliteraturesofar. Thisisourpurposeinthis

chapter.

Insteadofinvestigatingstrategiestoescapefromaliquiditytrap,ourapproachshouldbe

viewedasthesearchforwaysofinsulatingtheeconomyfromworstandprolongedeffectsof

aliquiditytrap. Wewanttoknowwhetherornotitisrelevantforacountrytobelongtoa

monetaryunionratherthankeepingitsowncurrencywhentheliquiditytrapoccurs.Themost

relatedworktooursisCookandDevereux(2014),whowereinterestedinthesimilarquestion

inaverystylizedtwo-countrymodel,butouranalysisisperformedwithamorerealisticmodel

oftwocountriesandtwosectors.Ourcontributionsareboththeoreticalandnormative.From

atheoreticalperspective,unlikeCookandDevereux(2014),wedonotassumetheabsence

ofpredeterminedstatevariablesinthemodel1andourframeworkallowsthedurationofthe

liquiditytraptobeaffectedendogenouslybythedynamicoftheexchangerate,inthiswayby

thechoiceofexchangerateregime. Wealsoextendourbaselinemodelwithcompletemarkets

andproducercurrencypricingbyincorporatingincompleteinternationalassetmarketandlocal

currencypricingassumptions.Innormativeterms,weprovideawelfare-performancegridof

exchangeregimesundertheZLBconstraintandwithavarietyofmodels.

AsCookandDevereux(2014),weassumethattheliquiditytrapiscausedbyanadverse

preference(ornegativedemand)shocksufficientlylargetopushoneorbothcountriesintoa

liquiditytrap. Wecompareexchangerateregimesin“tranquil”(i.e.normal)timesandina

liquiditytrap.Ourwelfareanalysisstrengthenstheresultsbasedonthedynamicofthemodel

(i.e.impulseresponses).

1.Forsimplicity,theseauthorsassumethattherearenopredeterminedstatevariablesandthereforeall
endogenousvariableshavethesamepersistencecharacteristicsoftheshockthatgeneratestheliquiditytrap.
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Wefindthat,undercompleteassetmarketsandproducercurrencypricing,thetraditional

rankingbetweentheindependentfloatingregimeandthemonetaryunionregimeisreversed

whenthenominalinterestrateisconstrainedatzero,consistentwiththeresultsofCook

andDevereux(2014).Indeed,themonetaryunionoutweighstheindependentfloatingregime

indealingwithshockeffectsunderabindingzerobound,reflectingtherealexchangerate

depreciationthatoccursundertheformerregimewhilethelatterfacesanappreciationof

exchangerate.Consequently,weshowthattheindependentfloatingprolongsthedurationof

theliquiditytrapcomparedtothemonetaryunionduetotheperverseadjustmentofexchange

rate.

Theextensionsofourmodeltakingintoaccountathirdalternativeexchangerateregimeand

theassumptionsofincompleteassetmarketsandlocalcurrencypricingaremade. Wefind

thattheindependentpolicyregimewithamanagedexchangerateismoreresilientthanthe

currencyunionfacingademandshockthatconstrainstheinterestratetoitszerobound.

Allthesefindingsarebroadlyconsistentwheninternationalfinancialmarketsareincomplete

andfirmssettheirpricesinthecurrencyofdestinationmarkets(localcurrencypricing).The

welfareandparametersensitivityanalysesareingeneralconsistentwiththeresultsfromthe

impulseresponseanalysis,althoughtheassetmarketstructureandtheelasticityofsubstitution

betweengoodsmatterforthewelfarerankingacrossregimes.

Theremainderofthechapterisorganizedasfollows:Section3.2laysoutthetwo-sectortwo-

countrygeneral-equilibriummodel.Section3.3presentsthecalibrationandsolutionstrategy

ofthemodel.Section3.4analyzestheresultsforthebaselinemodelin“normal”timesanda

liquiditytrap.Section3.5presentstheparametersensitivityanalysisusingthebaselinemodel

andtheresultsfortheextendedmodel.Section3.6presentsthewelfarecomparison.Section

3.7concludesandprovidessomepolicyimplications.
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3.2. Atwo-sectortwo-countrymodel

3.2.Atwo-sectortwo-country model

Theworldeconomyconsistsoftwocountriesofequalsize:Home(H)andForeign(F).Each

economyispopulatedbyacontinuumofunitmasshouseholdswithinfinitelife,andproduces

non-tradablegoodsandtradablegoodsusingsector-specificlabour. Monopolisticcompetition

andstickypricesareintroducedinordertoaddresstheissuesofmonetarypolicy.

Firstly,weconsiderabaselinemodelwiththecompleteassetmarketstructureattheinterna-

tionallevelandwherethelawofonepriceholdsattheexportlevel(producercurrencypricing,

henceforthPCP),whichallowstheperfectexchangeratepass-through.Later,weextendthe

modeltoallowforthestructureofincompleteassetmarketsandimperfectpass-throughofex-

changerate(LCP,forlocalcurrencypricing).Theseextensionsarejustifiedbysomeempirical

findingsintheliterature.Forexample,RabanalandTuesta(2010),usingdatafortheUnited-

StatesandtheEurozone,findthatamodelwithlocalcurrencypricingandincompletemarkets

makeagoodjobinexplainingtherealexchangeratevolatilityandwellfitsthedynamicsof

domesticvariables.Theauthorspointoutthatthecompletemarketassumptioncoulddeliver

asimilarfitonlywhenthestructureofshocksisrichenough. Wefurtherintroduceathird

alternativeexchangerateregimeinthemodel.

Sincethegeneralsetupoftheforeigncountryissimilarandsymmetricaltothatforthehome

country,thissectionpresentsthedetailsofthemodelfromthelatter.Thefullsetofequilib-

riumconditionsfortheforeigncountryispresentedinAppendixC.1.Variablesfortheforeign

countryaredenotedbyanasterisk.

3.2.1.Households

Householdsderiveutilityfromconsumption(Ct)oftradableandnon-tradablegoodsand

disutilityfromhoursworked(Nt).Therepresentativehome-householdmaximizesthefollowing

expecteddiscountedsumofutilities:

=Et
∞

t=0

βt{Ut(Ct,εt,Nt)} (3.1)

where ishousehold’sexpecteddiscountedsumofutilities,Ut(Ct,εt,Nt)denotestheirutility

function,0<β<1istheintertemporaldiscountfactorandεtrepresentsapreference(or

demand)shock. Anegativeεtshockimpliesthatagentswishtopostponeconsumptionover
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3.2. Atwo-sectortwo-countrymodel

time,andwillthusincreasetheirdesiredsavings.εtfollowsafirst-orderautoregressiveprocess

:log(εt)=ρεlog(εt−1)+eε,t, with eε,t∼i.i.d.(0,σ
2
ε).

ThefinalconsumptionbasketisaCESaggregateofnon-tradable(CN,t)andtradable(CT,t)

goodswithaconstantelasticityofsubstitutionν>0:

Ct= α
1
ν(CT,t)

ν−1
ν +(1−α)

1
ν(CN,t)

ν−1
ν

ν
ν−1 (3.2)

whereα∈[0,1]istheshareoftradablegoodsinthetotalconsumption.

Theassociatedpriceindexisgivenby:

Pt=[α(PT,t)
1−ν+(1−α)(PN,t)

1−ν]
1
1−ν (3.3)

Thenon-tradableconsumptionbasketismadeupofacontinuumofdifferentiatedvarietiesof

goodsCN,t≡(
1
0CN,t(j)

−1

dj)−1withthecorrespondingpricePN,t=(
1
0PN,t(j)

1−dj)
1
1− and

>1,theelasticityofsubstitutionbetweenvarieties.

ThetradablegoodsbasketisaCESaggregateofhome(CH,t)andforeign(CF,t)tradablegoods,

withκ>0astheconstantelasticityofsubstitution:

CT,t= ω
1
κ(CH,t)

κ−1
κ +(1−ω)

1
κ(CF,t)

κ−1
κ

κ
κ−1 (3.4)

whereωistheshareoftradablegoodsproducedintheHomecountry.Thecorrespondingprice

indexis

PT,t=[ω(PH,t)
1−κ+(1−ω)(PF,t)

1−κ]
1
1−κ (3.5)

where(PF,t)isthepriceofforeigntradablegoodsand(PH,t)denotesthepriceofdomestic

tradablegoods.

Thebasketsofhome(CH,t)andforeign(CF,t)tradablegoodsandtheirassociatedprices(PH,t

andPF,t)aredefinedinthesimilarmannerasforthecaseofthenon-tradablegoodsbasketsby

aggregatingdifferentiatedvarieties.Therefore,theelasticityofsubstitutionbetweenvarieties,

,isidenticalacrosssectors.Fromtheexpenditureminimizationproblem,thefollowingoptimal
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demandsfordifferentgoodsyield:

CN,t=(1−α)
PN,t
Pt

−ν

Ct (3.6)

CT,t=α
PT,t
Pt

−ν

Ct (3.7)

CH,t=ω
PH,t
PT,t

−κ

CT,t (3.8)

CF,t=(1−ω)
PF,t
PT,t

−κ

CT,t (3.9)

Therepresentativehouseholdfacesthefollowingperiod-by-periodbudgetconstraint:

PtCt+EtDt+1Bt+1=WtNt+Bt+∆t (3.10)

whereWtdenotesthehousehold’snominalwage,∆tcorrespondstoprofitsrebatedequallyto

thehouseholdsbyfirms,Bt+1 isaportfolioofstate-contingentsecuritiesensuringcomplete

financialmarkets,asinCharietal.(2002),withDt+1 thecorrespondingstochasticdiscount

factorbetweendatestandt+1.Traditionally,thecompletemarketenvironmentensuresthat

agentshaveaccesstostatecontingentsecuritiesthatallowthemtooptimallyshareriskacross

countries.

Thesolutiontotherepresentativehouseholdproblemimpliesthefollowingoptimalitycon-

ditions:

−UN,t(Ct,εt,Nt)

UC,t(Ct,εt,Nt)
=
Wt
Pt

(3.11)

UC,t(Ct,εt,Nt)=Et β(1+it)
Pt
Pt+1
UC,t+1(Ct+1,εt+1,Nt+1) (3.12)

where(1+it)
−1=Et(Dt+1)isthepriceoftheportofolio.

Undercompletemarkets,theoptimalrisksharingimplies:

U∗C,t(C
∗
t,ε

∗
t,N

∗
t)

UC,t(Ct,εt,Nt)
=
StP

∗
t

Pt
(3.13)

Stisthenominalexchangerateexpressedasunitsofdomesticcurrencyperoneunitofforeign

currencyand
StP∗t
Pt
≡RRtistherealexchangerate.Therelation(3.13)statesthattherelative
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3.2. Atwo-sectortwo-countrymodel

consumptionacrosscountriesisproportionaltotherealexchangerateandpredictsapositive

highcross-correlationbetweenthelatterandtherelativeconsumption. Thecombinationof

equations(3.12)and(3.13)providestheuncoveredinterestrateparityrelationundertheprefect

capitalmobilityassumption.

Foreignhouseholdpreferencesandchoicescanbedefinedsymmetrically.

3.2.2.Openeconomyexpressions

Letusdefinethetermsoftrade(Tt)andtherelativepriceoftradedgoods(Qt)as,respec-

tively:Tt=
PF,t
PH,t
andQt=

PT,t
PN,t
.

Giventhedefinitionforthetermsoftrade,therelativepriceoftradedgoods,(3.3)and(3.5),

thefollowingequationholds:

PT,t
PH,t

= ω+(1−ω)(Tt)
1−κ

1
1−κ≡f(Tt) (3.14)

Pt
PN,t

=[α(Qt)
1−ν+(1−α)]

1
1−ν≡f(Qt) (3.15)

Finally,wecanrelatetherealexchangeratetothetermsoftradeandtherelativepriceof

tradedgoodsasfollows:

RRt=
f∗(Q∗t)Qtf

∗(T∗t)Tt
Q∗tf(Qt)f(Tt)

(3.16)

3.2.3.FirmsandPricesetting

Foreachcountry,weassumethattheproductionoccursintwosectors:tradableandnon-

tradable.Inthissection,thetwoproductionsectorsinthedomesticeconomyareindexedby

i∈{H,N}.

Inbothsectors,acontinuumofmonopolisticallycompetitivefirmsofmeasureunity,indexed

byj,producesoutputYi,t(j)usingthetechnology:

Yi,t(j)=Ai,tNi,t(j) (3.17)

whereNi,tdenoteshoursworkedinsectori,Ai,tisatechnologicalshockthatiscommontoall

firmsandfollowsastationaryfirst-orderautoregressiveprocess:log(Ai,t)=ρAlog(Ai,t−1)+eA,t
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witheA,t∼i.i.d.(0,σ
2
eA
).

Costminimizationbyfirmsimpliesthattherealmarginalcostofproductionineachsector(i)

is:

mci,t=
Wt
Ai,tPi,t

(3.18)

FollowingCalvo(1983),weassumethatfirmssettheirnominalpricesonastaggeredbasis:at

eachperiod,afraction(1−φi)offirmsarerandomlyselectedtosetnewprices(Pni,t(j)),while

theremainingfractionφi∈[0,1]offirmskeeptheirpricesunchanged.

Theoptimalpricesettingproblemforafirm(j)ofsector(i)thatisabletoresetitspriceat

timetis:

max
Pni,t(j)

Et






∞

s=0

(φi)sΛt,t+s




Pni,t(j)

Pi,t+s

Pni,t(j)

Pi,t+s

−

Yi,t+s−mci,t+s
Pni,t(j)

Pi,t+s

−

Yi,t+s









(3.19)

whereΛt,t+s=β
sUC,t+s(Ct+s,εt+s,Nt+s)

UC,t(Ct,εt,Nt)
isthediscountfactorforfuturerealprofits.

Thefirstorderconditionimplies:

Pni,t(j)= −1

∞
s=0(βφ

i)sUC,t+1(Ct+s,εt+s,Nt+s)Yi,t+sPi,t+smci,t+s
∞
s=0(βφ

i)sUC,t+1(Ct+s,εt+s,Nt+s)Yi,t+sP
−1
i,t+s

(3.20)

GiventheCalvo-typesetup,theaggregatedomesticsectorialpriceindexevolvesaccordingto

thefollowinglawofmotion,

P1−i,t =(1−φ
i)(Pni,t)

1− +φiP1−i,t−1 (3.21)

Theforeigneconomyhasananalogouspricesettingmechanism.

Sincetheassumptionthatpricesaresetintheproducercurrencyforexportsandthein-

ternationallawofonepriceholdsfortradablegoodsinthisbaselinemodel,pricesofhome

goodssoldabroadandthoseofforeigngoodssoldinhomecountryaregiven,respectively,by:

P∗H,t=
PH,t
St
andPF,t=StP

∗
F,t.
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3.2.4. Monetarypolicies

Themonetaryauthoritysetstheshorttermnominalinterestrateinreactiontoendogenous

variables(activemonetarypolicy),exceptwhenthezeroboundconstraintisactive.Following

Monacelli(2004),Faia(2010),CookandDevereux(2014)andBornetal.(2013),eachexchange

rateregimewillbeidentifiedwithadifferentiatedspecificationofthemonetarypolicyrule. We

presentherethepolicyrulesunderthezeroboundconstraint. Thepolicyrulein“normal”

timesisanon-truncatedTaylor-typerule.

3.2.4.1.IndependentFloating

Underthisregimewithseparatecurrencies,themonetaryauthorityofeachcountrysetsits

owninterestrate,whichfollowsaTaylorruletruncatedatzero,

it=max(Zt,0) (3.22)

where Zt=
1

β

Πt
Π

ϕ1

−1 (3.23)

withϕ1,thereactioncoefficienttothedomesticgrossinflationΠt=Pt/Pt−1andΠisthe

steady-statevalueofΠt.

3.2.4.2. Monetaryunion

Underthisregimewithasinglecurrency,thecommoncentralbanksetsthenominalinterest

rateaccordingtothefollowingTaylor-typeinterestrateruletruncatedatzero,

icut =max(Z
cu
t,0) (3.24)

where Zcut =
1

β

Πcut
Πcu

ϕ1

−1 (3.25)

withΠcut =(Πt)
0.5(Π∗t)

0.5,thegrossinflationrateinthecurrencyunion,Πcuisitssteadystate’s

value.ϕ1isthereactioncoefficienttotheuniongrossinflationandΠt(Π
∗
t)isdefinedsuchas

Πt=Pt/Pt−1(Π
∗
t=P

∗
t/P

∗
t−1).
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3.2.5. MarketClearing

Theaggregategoodsmarketclearinginthetradableandnon-tradablesectorssatisfies,

YH,t=CH,t+C
∗
H,t (3.26)

YN,t=CN,t (3.27)

whereC∗H,t=α(1−ω)
P∗H,t
P∗T,t

−κ
P∗T,t
P∗t

−ν

C∗tdenotestotalexportstoforeigncountry.

Theaggregatelabourmarketclearingrequires,

Nt=NH,t+NN,t (3.28)

Theforeignmarketclearingconditionsaresymmetrical.

3.3.Calibration

ThebenchmarkcalibrationofthemodelissummarizedinTable3.1below. Weusethe

piecewise-linearmethoddevelopedbyGuerrieriandIacoviello(2015)tosolvethemodelwiththe

ZLBconstraint2. Wecalibratethetwocountriesinasymmetricmanner,exceptforpreference

shocksthathitonlythehomecountry.Thepreferenceshockiscalibratedsufficientlylargein

ordertogeneratetheliquiditytrapandinanasymmetricwayamongdomesticandforeign

countries.Thisasymmetryallowsustofocusonlyontheanalysisoftheeffectsoftheshock

onthedomesticeconomy,whichmoverelativelytotheforeigneconomy’sdynamic(country-

specificshock)3.FollowingMonacelli(2004),Eggertssonetal.(2014),weemploythefollowing

utilityfunction:

Ut(Ct,εt,Nt)=εt
C1−σt
1−σ

−
N1+ηt

1+η
(3.29)

whereσisthehousehold’sriskaversionparameter(theinverseoftheintertemporalelasticity

ofsubstitution)andηdenotestheinverseofFrischlaboursupplyelasticity.

2.Alloptimalconditionsofthemodelderivedpreviouslyaswellasthesteady-stateequationsaresummarized
inAppendixC.
3.Inarobustnessperspective,wehavesubmittedbothcountriestoasymmetricpreferenceshocks. The

resultsremainqualitativelyunchanged.
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Table3.1–Calibration

Description Parameter Value

Subjectivediscountfactor β 0.99

InverseofFrischelasticityoflaboursupply η 2

Inverseofintertemporalelasticityofsubstitutioninconsumption σ 2

Shareofhome-tradedgoods ω 0.57

Shareofnon-tradedgoods 1−α 0.62

Elasticityofsubstitutionbetweentradedandnon-tradedgoods ν 0.74

Elasticityofsubstitutionbetweenhomeandforeign-tradedgoods κ 0.8

CalvoProbability φi 0.75

Elasticityofsubstitutionamongdifferentiatedgoodsineachsector 10

Smoothingcoefficientinthemonetaryrule ρr 0.8

Inflationstabilizingcoefficientinthemonetaryrule ϕ1 1.5

Autocorrelationofpreferenceshock ρε 0.8

Autocorrelationoftechnologyshockineachsector ρA 0.8

StandarddeviationofthepreferenceshockincountryH σε 0.25

Ourbaselinecalibrationofparametersfollowsthe“NewKeynesian”literature4.Timeismea-

suredinquarters.Thediscountfactor,β,issetto0.99,implyinganannualizedrealinterest

rateofabout4%inthesteadystate.Theinverseoftheintertemporalelasticityofsubstitution

inconsumption,σ,issetto2,followingStockmanandTesar(1995).TheinverseoftheFrisch

elasticityoflaboursupply,η,isassumedtobeequalto2,avaluecommonlyusedinthelitera-

ture(Eggertssonetal.(2014),ErcegandLindé(2012)).Consequently,itisassumedthatσ=η

asinCharietal.(2002).InlinewithEggertssonetal.(2014),thehomebias(ω=0.57)and

theweightofnon-tradedgoodsintheconsumptionbasket(1−α=0.62)arechosensuchthat

steady-statevaluesofimportsandmanufacturingoutputare15%and38%,respectively(cor-

respondingtoeurozonedata).Theelasticityofsubstitutionbetweentradableandnon-traded

goodsinconsumption,ν,issetto0.74followingMendoza(1991)’sestimateforindustrialized

countries.Inthisbenchmarkcalibration,theelasticityofsubstitutionbetweenhomeandfor-

4. Wefurthermakethesensitivityanalysisinordertoassesstheeffectsofchangesinmainparameterson
theresults.
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eigntradedgoods,κ,isequalto0.8,whichiswithintherangeofestimatesprovidedinCorsetti

etal.(2008),RabanalandTuesta(2010)andHeathcoteandPerri(2002). Wechoosethecalvo

probabilityofnotresettingthepriceinanygivenquarter,φi=0.75,suchthatthefrequency

ofpriceadjustmentis4quarters.Theelasticityofsubstitutionbetweenvarietiesofatypical

good, ,issetto10(arepresentativevalueintheliterature),whichimpliesavalueofthe

steady-statemarkupof1.11,consistentwiththeempiricalworkofBasuandFernald(1997).

Inspecifyingmonetarypolicy,wesettheparameterϕ1to2.5asinCookandDevereux(2014).

Inordertoallowthecomparisonbetweenmonetaryregimes,weassumethatthisparameter

isthesameunderthefloatingregimeandthemonetaryunion5. Thesteady-statelevelsof

inflationareassumedtobezero(suchasΠ=1andΠcu).Thepersistenceoftechnologyshocks

foreachsectorissetto0.8,whichisclosetotheaverageoftherealbusinesscycleliterature.

AsinCookandDevereux(2014),weassumethatthepersistenceofpreferenceshocksis0.8.

ToallowtheregimecomparisonatZLB,thestandarddeviationoftheasymmetricpreference

shockischosen(σε=0.25)sothatthezeroboundbindswhenbothcountriesformacurrency

area,reflectingthemagnitudeoftheshock.Inthiscase,thezeroboundwillobviouslybind

whencountrieshavetheirownindependentmonetarypolicyandfacedthissameshock.Apart

fromtheZLB(i.e.in“tranquil”times),theshockmagnitudeischosentoensurethatinterest

rates,bystabilizingtheeconomy,remainabovetheirzerofloors.

3.4.Resultsforthebaseline model

Inthissection,wepresentthedynamicsofourbaselinemodelwithcompletemarketsand

producercurrencypricinginreactiontoanasymmetricpreferenceshockunderboththemon-

etaryunionandthefloatingregime. Wecomparethetwopolicyregimesinanenvironment

awayfromtheZLBconstraintandwhentheZLBisbinding.

3.4.1.Exchangerateregimesin“tranquil”times

Figure3.3displaysthedynamicsofmaindomesticvariablesinresponsetoanegativeasym-

metricdemandshockunderthetwomonetaryregimes(monetaryunionandindependentfloat-

ing),whenthezerolowerboundconstraintisnotactive.Thisshockinducesadecreaseinboth

inflationandoutput.Underthetworegimes,thecentralbankrevisesdownwardsthenominal

interestrateinordertostabilizetheinflationrate. Asaconsequence,thenominalexchange

5.Ourresultsarenotmodifiedevenwegiveupthisassumption.
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ratedepreciatesunderindependentfloatingregimeandthisleadstotherealexchangerate

depreciation.Butunderthemonetaryunion,thereisnonominalexchangerateandthereal

exchangeratedepreciationonlycomesfromtherelative(gradual)dropindomesticpriceswhich

aresticky.Finally,thedifferencebetweenthetworegimescomesfromthenominalexchange

ratedepreciationthatrelativelydampenstheadverseeffectsoftheshockundertheindependent

floatingregime. Thislatterregimehasastabilizingpowersuperiortothatofthemonetary

unionfacingcountry-specificshocksin“normal”times. Thetraditionalrankingbetweenthe

tworegimesworkswellhere.
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Figure3.3–Effectsofanegativedemandshockin“tranquil”times(awayfrom
ZLB)

Notes: Time, measuredinquarters,isonthehorizontalaxis. Allvariablesaremeasuredinlogdeviations

fromsteadystate,exceptinflation,thenominalinterestrateandtherealinterestratewhicharemeasuredin

annualizedlevelswith0%,4%and4%theirrespectivesteady-statelevels.

3.4.2.Exchangerateregimesatthezerolowerbound

Now,considerthatthezerolowerboundconstraintisactiveandtheshockislargeenoughto

stuckthehomecountryinterestrate(undertheindependentfloatingpolicy)orcurrencyarea

policyrateatzero.Theshockisasymmetricinthesensethatitonlyhitsthehomecountry
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(country-specificshock),butsufficientlylargethatitconstrainsthepolicyrateatitszerofloor

whenthetwocountriesformamonetaryunion.Thedynamicsofdomesticvariablesinresponse

toanegativedropinhomepreferencesunderthetwomonetaryregimesaredepictedinFigure

3.4.

Themechanismsareasfollow:thenegativepreference(demand)shockischaracterizedby

areductionofhouseholds’consumption.Asaconsequence,inflationfalls.Sincethenominal

interestrateisboundedatzero,fallinginflationmeansahigherrealinterestrate.Thishigher

realinterestrategenerallyworkstochokeoffdemand,reducingoutputandhoursworked.In

eachexchangerateregime,themagnitudeoftheshockeffectsontheeconomydependson

therealexchangeratedynamic.Infact,thestandardrankingbetweenthetwoexchangerate

regimesisreversedbecauseoftherealexchangerateappreciationundertheindependentfloat-

ingregime,incontrasttothecurrencydepreciationthatoccursunderthemonetaryunion.

Intheindependentpolicycase,therealexchangeratedependsnegativelyonchangesinrela-

tivepricelevelsandpositivelyonthenominalexchangerateevolution.Thislatterpositively

dependsoncurrentrelativepricelevelsandexpectedrelativeinflationratesandnegativelyon

expectedfuturepathofrelativepolicyrates.Inotherwords,thecurrentrealexchangerate

dynamicisexplainedbytherelativeexantelong-termrealinterestrate6.Indeed,homepri-

vateagentsanticipatethat,inthelong-term,theliquiditytrapwillbeexpiredandthehome

monetaryrulemustreverttothestandardTaylor-typerule,whichrespondsaggressivelyto

inflation(morethanone-for-oneaccordingtotheTaylorprinciple,whichisrespectedbyour

calibration).Thismeansthatinflationexpectationsarepersistentlylowduetoexpectationsof

thepositivefuturenominalrate,andhencethelong-termrealinterestrategoesup,particularly

inlinewiththeincreaseinexpectedfuturepolicyrate.Consequently,thecurrentrelativecon-

sumptiondeclinessothatthehomecurrencyappreciatesviatherisksharingcondition(from

equation(3.13))7.

However,underthemonetaryunion,thenominalexchangeratelacksanddoesnotmatterfor

thebilateralrealexchangerate,whichdependspositivelyongradualmovementsinrelative

expectedfutureinflation(thus,relativeexpectedpricelevels). Althoughthefallindomes-

6.Byiteratingforward(1RRt)=(
1

RRt+1
) (1+it)

Πt+1

Π∗t+1
(1+i∗t)

,whichcomesfromthecombinationofequations

(3.12)and(3.13),itisstraightforwardtoobtaintherelationbetweenthecurrentrealexchangerateand
accumulatedexpectedfuturerealinterestrates.
7.Noticethattheforeignpolicyrateandforeigninflationaregivenfordomesticagents.
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ticinflationinshort-term,pricelevels(andinflation)mustreverttothesteadystatethein

long-term(trackingthepurchasingpowerparity),regardlessofthearea-widenominalinterest

rate.Thisimpliesariseinhomelong-termexpectedinflation,andasaresult,thecurrentreal

exchangeratedepreciates8.Theunionactsinthissenseasaninstrumentofcommitmentfor

ahighleveloffutureinflation.

Importantly,thehighernegativeeffectsoftheliquiditytraponthemaindomesticvariables

(output,consumptionandlabour)undertheindependentfloatingregime,comparedtothose

occurinamonetaryunion,reflecttwofactors:

(i)theriseintherelativeexantelong-termrealinterestrateundertheindependentregime

whileitsubstantiallydecreasesunderthecurrencyunion;

(ii)therealcurrencyappreciationessentiallycausedbythe“perverse”nominalappreciation,

whichfollowstheriseinrelativeexpectedfuturerealinterestrateundertheindependent

floating;bycontrast,therealexchangeratedepreciatesinthemonetaryunionduetothe

increaseintherelativeexpectedfutureinflationandthelackofthenominalexchangerate

adjustmentthatinsulatestheeconomyfrommoreadverseeffectsoftheliquiditytrap.

Theseresultscontributetoexplainwhythedurationofthezerolowerboundismoreprolonged

undertheindependentfloatingthanunderthemonetaryunion.

TheendogenousdurationoftheZLBisinfluencedbytheendogenouspathoftheexchange

rateinourmodel.Indeed,sincetheliquiditytrapoccurswhenthenatural(potential)interest

rateisnegative,theliquiditytrapdurationdependsonhowlongthisnaturalrateremains

significantlybelowzero(it=0overthisperiod)
9. Thelevelofthenaturalinterestrate

isdeterminedbypricelevels(inflation),whichtracktheimpactofthepreferenceshockon

consumption. Thus,theonlywaytohelpthenaturalratetoreboundistheincreaseinthe

expectedfuturepathofinflation.Thehighexpectedlevelofinflation,byincreasingthenatural

interestrateandreducingtheexantelong-termrealinterestrate,allowstheeconomyto

escapefromtheZLBconstraint.Obviously,theexchangeratedepreciationservestocreatethe

8.Solvingforwardthefollowingequation(1RRt)=(
1

RRt+1
)(
Π∗t+1
Πt+1
)providesanexpressionofcurrentreal

exchangerateasafunctionofaccumulatedexpectedfutureinflationrates.
9.Ifacountryfacesalargecontractionarydisturbance,thecentralbankhastocutthenominalinterestrate

inordertostabilizetheeconomy.Therequiredpolicyratelevelforstabilizingshouldbebelowzero(potential
interestrate)followingtheinflationrate. Becauseofthezeroboundconstraint,themonetaryauthoritywill
notbeabletocutthenominalratebytherequiredamount. Thisimpliesthatthenominalinterestrateat
zeroissuperiortoitsnaturallevel,andconsequentlytherealinterestrateishigherthanitsnaturallevelina
recessionperiod.
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expectedfutureinflation(asinSvensson(2001)). Accordingly,thedurationoftheliquidity

trapisshorterunderthemonetaryunioncomparedtotheindependentfloatingregime.

Finally,theseresultssuggestthatamonetaryunion,bycommittingforhighexpectedfuture

inflationandachievingarisksharingamongcountries,mitigatestherecessionaryimpactsof

theliquiditytrapontheeconomybetterthananindependentfloatingregime10.
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Figure3.4–Effectsofanegativedemandshockinaliquiditytrap

Notes: Time, measuredinquarters,isonthehorizontalaxis. Allvariablesaremeasuredinlogdeviations

fromsteadystate,exceptinflation,thenominalinterestrateandtherealinterestratewhicharemeasuredin

annualizedlevelswith0%,4%and4%theirrespectivesteady-statelevels.

3.5.Robustnessandextensions

Sofar,wehavepresentedouranalysiswithrespecttothetwomonetaryregimesunder

theassumptionsofcompletefinancialmarketsandproducercurrencypricing(PCP). Wefirst

checktherobustnessofthisbaselinemodelbyvaryingsomekeyparametervaluesinorderto

underscoretheirpotentialroleinexplainingourresults.Second,weexploretheframeworkto

10.Acommitmentforahighfutureinflationprovidessupportforthefoolproofwaytoescapefromaliquidity
trapaccordingtoSvensson(2001).UnlikeinSvensson(2001),theviewexpressedinourstudyshouldnotbe
seenasastrategytoescapefromaliquiditytrap,butasawayofinsulatingfromaprolongedanddeepliquidity
trap.
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whichourresultsaresensitivetoanalternativestructureoffinancialmarketsandalternative

pricingmethodoffirms,usingamodelwiththeincompletemarketassumptionandanother

modelwiththelocalcurrencypricingassumption(LCP). Wefurtheraugmenttherangeofthe

regimecomparisonbyintroducinganalternativeindependentmonetarypolicy(independent

managedfloatingregime)inviewoffindingarobustrankingbetweenasinglecurrencyregime

andindependentmonetaryregimes(floatingandmanagedfloating).

3.5.1.Parameter modificationinthebaseline model

Tounderstandthedeterminantsofourresults,weconductasensitivityanalysisonsome

keyparameters,whichinteractwithexchangeratedynamics(importantinthisstudy)and

forvaluesofwhichthereisuncertaintyintheliterature11. Weperformthisexercisewiththe

baselinemodel,unlessotherwisespecified.

Figure3.5presentstheeffectsofvaryingκ,theelasticityofsubstitutionbetween

homeandforeign-producedtradedgoods(i.e.cross-countrysubstitutabilityparameter)

underdifferentpolicies.Thisparameteriscrucialinthemodelforinternationalrelativeprice

dynamics(thetermsoftradeandtherealexchangerate).Indeed,itcapturesthesensitivityof

thehouseholds’consumptionallocationbetweendomesticandforeigntradablegoodswith

respecttotheirrelativeprice(termsoftrade)12. Therefore,κ,throughtheinternational

risksharing,influencestherealexchangerate. Althoughmostoftherecentliteraturetends

toconsiderthiscross-countryelasticityofsubstitutionaboveunit13,thereisaconsiderable

uncertaintyregardingestimatedvaluesofthisparameterintheliterature.Forexample,using

BayesiantechniquesanddatafromEuroareaandU.S.,RabanalandTuesta(2010)found

estimatesofthisparameterwithintherangeof0.16and0.94,whileLubikandSchorfheide

(2006)foundavalueof0.43.HeathcoteandPeri(2002)estimateavalueof0.9.Furthermore,

Whalley(1985)estimatesavalueof1.5fortheU.S.,whereasHooperetal.(1998)estimatetrade

elasticityforG7countriesandreportelasticitiesfortheU.S.between0.3and1.5.Consistently,

wesetκ=0.8inourbenchmarkcalibration. Wefurtherexperimentthemodelsimulation

11.Ofcourse,ourconsumption-basedrealexchangerateisinfluencedbythehomebiasandtheshareof
tradedgoodsinconsumption(ωandα,respectively),butsincethereisnotanuncertaintyaboutthesetwo
parameters(comingfromEuroareadata)inourcalibration,wevoluntarilyexcludethemfromthesensitivity
analysis.
12.Thisparameterhasbeenshowntoplayacrucialroleinkeybusinesscyclepropertiesofopeneconomy
models(seeCorsettietal.(2008)).
13.Bakusetal.(1994),Eggertssonetal.(2014),Charietal.(2002),amongothers,settheelasticityof
substitutionbetweenhomeandforeigngoodsequalto1.5.
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forκ=1.5. Fromthequantitativeperspective,theresultshowsthatthemodelisslightly

sensitivetothechangeinκ.Indeed,whenκ=0.8<1(homeandforeignproducedgoodsare

complements)thedomesticreactiontorelativepricechangesissmaller,sothatthedepreciation

oftherealexchangerateinthemediumtermismorepronounced.Theoppositedynamicoccurs

whenκ=1.5>1(homeandforeignproducedgoodsaresubstitutes).However,forthelevels

wechoosewithintherangeoftheliterature,theeffectofchanginginκontherealexchange

rateisnotenoughtotranslateintoanoticeabledifferenceintermsofoutputvariationdue

tothehighshareofnon-tradedgoodsinourmodelcalibration. Qualitatively,asshownon

Figure3.5,thesuperiorityofthemonetaryunionismaintainedregardlessofthevalueofthe

cross-countrysubstitutabilityparameter.
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Figure3.5–Sensitivityanalysis withrespecttothecross-countryelasticityof
substitution

Thehousehold’sriskaversionparameter,σ,affectsthedegreeofinternationalriskshar-

ing. Thisparametergovernshowintenselyrelativedemandrespondstotheadjustmentsin

relativerealinterestrates,andthusdetermineshowintenselytherelativedemandinfluences

therealexchangeratebehaviour.Thevaluesofσvaryinthe“NewKeynesian”literaturefrom

0.5inHansenandSingleton(1983)to2inStockmanandTesar(1995).Figure3.6displaysthe
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effectsofchanginginvaluesofσ.Itappearsthatasmallerriskaversionparameter(i.e.the

higherelasticityofintertemporalsubstitution)impliesahighernegativeeffectoftherecession-

aryshockontheeconomyvariables(excepttherealexchangeratewhichfollowstherelative

changeinCPI-inflationunderthemonetaryunionregime).Inadditiontothecapacityofthe

monetaryuniontobetterdampentheadverseeffectsofarecessionaryshock,thedifference

betweenthemonetaryunionandtheindependentfloatingregimeismorepronouncedwhen

theelasticityofintertemporalsubstitutionishigher(σ=0.5).Thereasonisthehigherrelative

initialsensitivityofvariablesunderthefloatingregimetochangesinrealinterestratecompared

tothemonetaryunionintheperiodoftheliquiditytrap(withouttheeffectofσ).
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Figure3.6–Sensitivityanalysiswithrespecttotheriskaversion

Figure3.7belowanalysestheeffectsofvaryingν,theelasticityofsubstitutionbetween

tradedandnon-tradedgoods.Evidenceonthisparametersuggestsavaluebelowunity. Men-

doza(1991)’sestimateforindustrializedcountriesisν=0.74,whereasStockmanandTesar

(1995)’estimateprovides0.44.Theresultssuggestthatforvaluesofνinthisrange,thereis

nodifferenceinthedynamicofthemodel.
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Figure3.7–Sensitivityanalysiswithrespecttotheelasticityofsubstitutionbe-
tweentradedandnon-tradedgoods

3.5.2.Incomplete market

Theuncomfortableimplicationsoftheassumptionofinternationalcompletemarkets(perfect

internationalmobilityofcapital)andtheempiricalevidences(whichclearlyshowthelack

ofperfectconsumptionrisksharingacrosscountries)forceustointroducetheinternational

incompletemarketstructure14. Weoptforasimpleandtractableway. Weassumethat

thehomehouseholdscantradetwonominalrisk-lessbondsdenominatedinthedomesticand

foreigncurrencies.Thebondsareissuedbyhouseholdsinbothcountriesinordertofinancetheir

consumption. FollowingBenignoandThoenissen(2008),itisassumedthathomecurrency-

denominatedbondsareonlytradeddomestically,suchasforeignhouseholdsallocatetheir

wealthonlyinbondsdenominatedintheforeigncurrency15.Homehouseholdsfaceacost(i.e.

transactioncostorriskpremium)ofundertakingpositionsintheforeignbondsmarket.This

costisproportionaltothenetforeignasset(NFAforshort)positionofthehomeeconomyas

14.SeeforexampleRabanalandTuesta(2010).
15.Thisasymmetryinthefinancialmarketstructureismadeforsimplicity.Theresultswouldnotchangeif
weallowhomebondstobetradedinternationally. Wejustwouldneedtoaddanadditionalarbitragecondition.
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inBenigno(2009).Accordingly,thehomehousehold’sbudgetconstraintcanbewrittenas:

PtCt+
Bt

(1+it)
+

StB
∗
t

(1+i∗t)Γt
StB∗t
Pt

=WtNt+StBt−1+B
∗
t−1+∆t (3.30)

whereWtdenotesthehousehold’snominalwageand∆tareprofitsrebatedequallytohouseholds

byfirms.BtandB
∗
taretheindividual’sholdingsofdomesticandforeignnominalrisk-less

bondsdenominatedintheissuingcurrency,itandi
∗
tarethecorrespondinginterestrates,St

denotesthenominalexchangeratedefinedasbefore.ThefunctionΓt
StB∗t
Pt

capturesthecost

ofinternationalborrowings. Thisspreadisincreasingintheaggregatelevelofforeigndebt

(Γt
StB∗t
Pt

≡exp−γ(
StB∗t
Pt
)withΓt(·)<0)andisequaltozerowhentheNFApositionis

atitssteadystatelevel(Γt(0)=1)
16.Thetemporarydeviationfromuncoveredinterestrate

parity(UIP)isintroducedbythiscost.γisthesensitivityoftheinternationalborrowingcost

withrespecttotheNFApositionand,byfollowingRabanalandTuesta(2006),itissetto

0.007forourbaselinecalibration.

Giventhismarketstructure,thefollowingoptimalrisksharingconditionholds:

Et
U∗C,t+1(C

∗
t+1,ε

∗
t+1,N

∗
t+1)

U∗C,t(C
∗
t,ε

∗
t,N

∗
t)

P∗t
P∗t+1

=Et
UC,t+1(Ct+1,εt+1,Nt+1)

UC,t(Ct,εt,Nt)

Pt
Pt+1

St+1
St
Γt(
StB

∗
t

Pt
) (3.31)

Thisrelationistheequivalentof(3.13)andisthebasisoftherealexchangeratedetermination

underincompletemarkets.Now,therisksharingconditionholdsinexpectedvariationterms

andisaffectedbytheNFApositionbecauseofthebond-holdingcost.Thisborrowingcostacts

byreducingthedegreeofsharingriskbetweencountries.Equation(3.31)issimplyaversionof

UIPwithinternationalimperfectmobilityofcapital.Consequently,underincompletemarkets

thedynamicoftherealexchangeratedepends,amongotherthings,ontheNFAposition

(surplusordeficitofthecurrentaccount).

Combiningthehomehousehold’sbudgetconstraintandgoodsmarketequilibriumcondi-

tions17,yieldsthefollowinglawofmotionoftheinternationallytradedbonds(NFA),which

16.AsdiscussedinSchmitt-GrohéandUribe(2003),introducingthetransactioncostΓt(·)hasatechnical
advantagetodealwithanonstationarityproblemintheopeneconomymodels.
17.Sincehouseholdsinthedomesticeconomyareidentical,thedomesticbondmarketisinzeronetsupply.
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statesthattheflowofexternaldebtmustequatenetexports:

StB
∗
t

(1+i∗t)Γt
StB∗t
Pt
Pt
=
StB

∗
t−1

Pt
+
P∗H,t
Pt
C∗H,t−

PF,t
Pt
CF,t (3.32)

Figure8contrasts,whenZLBisactive,theresultsforcompletemarketswiththoseobtained

undertheincompletemarkets. Asbeforethetwoconsideredregimesare:theindependent

floatingandthe monetaryunion. Theresultsarequalitativelysimilarinthetwo market

structures:therealexchangerateappreciatesunderthefloatingregime,whereasitdepreciates

underthecurrencyunion.Onthequantitativeside,therealexchangeratelevelsarelowerunder

incompletemarketsthanundercompletemarkets,correspondingtothedifferentdynamicsof

long-termrealinterestrates.Inparticular,ifriskisnotsharedcompletely,onedoesnotneed

higherchangesintermsoftradeorexchangerate18.However,quantitativedifferencesinthe

responsesofoutput,inflation,consumptionandinterestratearenegligible19.

18.SeeBenignoandThoenissen(2008)formoredetails.
19.ThisresultisconsistentwiththeliteraturewithouttheZLBconstraint,whichshowsthattheallocation
underincompletefinancialmarketsisquiteclosetotheallocationundercompletemarkets,unlessthetrade
priceelasticityissubstantiallydifferentfromoneoneithersideand,forthecaseofahighelasticity,shocksare
persistentorfollowadiffusionprocess(Corsettietal.2008).
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Figure3.8–EffectsofanegativedemandshockunderCompleteandIncomplete
Markets

Notes:Time,measuredinquarters,isonthehorizontalaxis.Allvariablesaremeasuredinlogdeviationsfrom

steadystate,exceptthenominalinterestrateandinflationwhicharemeasuredinannualizedlevelswith4%and

0%theirrespectivesteady-statelevels.

Changingtheelasticityoftheborrowingcost:Figure3.9showsthemodelsensitivity

withrespecttoγ,theparameterthatmeasurestheelasticityofriskpremiumrelatively

totheNFAposition.Thisparameterisusedonlyinthemodelwithincompletemarketsand

actstoreducecross-correlationbetweentherealexchangerateandrelativeconsumption.Its

valueswidelyvaryintheliterature.Forinstance,RabanalandTuesta(2006,2010)estimates,

usingdatafromEuroareaandU.S.,arerespectively0.007(inamodelwithPCP)and0.015

(inamodelwithLCP),whileBergin(2006)obtainedanestimatedvalueof0.0038,usingdata

fromtheG7countries. Wevarythevalueofthisparameterfromthelowvalue(γ=0.007)

ofourbenchmarkcalibrationtoaveryhighvalue(γ=0.1).Ourrobustnessanalysissuggests

that,withouttobebyalargeamountlikewedidhere,changinginthereasonablevalueof

theriskpremiumelasticitydoesnotaffectourmodelinameaningfulway. However,Figure

3.9showsthatraisingγdiminishesthelevelsofrealexchangerate,outputandinflation,

sincethesmallertheinternationalborrowingcost,themorethemodelisclosetothatunder
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acompletemarketworld,whichgeneratesasuperioradjustmentoftherealexchangerate

comparedtoincompletemarketsasmentionedbefore20.InFigure3.9,onecancomparethe

independentfloatingregimeandthemonetaryunionwithregardtochangesinthevalueofγ.

Theaforementionedqualitativedifferencebetweenthetworegimesisnotsensitivetovarying

thevalueoftheelasticityoftheinternationalborrowingcostwithrespecttotheNFAposition.
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Figure3.9–Sensitivityanalysis withrespecttotheelasticityofriskpremium
relativelytoNFA

3.5.3.Localcurrencypricing

Intheprevioussections,weassumedthecompleteexchangeratepass-throughtoimport

prices(PCP).Thisassumptionisinconsistentwithseveralempiricalevidencesthatunderscore

aratherlowdegreeofpass-throughfromexchangeratestoimportprices21.Now,wetakeinto

accountthispossibility,bysupposingthateachproduceroftradedgoodprice-discriminates

betweenhomeandforeignmarkets22.Thefirmsareassumedtobemonopolisticallycompetitive

20.Thereisoneminorexceptionconcerningoutputandinflation,whichremainbroadlyunchangedfrom
varyingvaluesofγunderthemonetaryunion.
21.Forexample,Engel(1993)supportsempiricallythatthevolatilityofthepriceofagoodrelativetoa
similargoodwithinacountryislowerthanthevolatilityofthepriceofagoodrelativetothepriceofthe
samegoodinadifferentcountry.EngelandRogers(1996)showthatthe“bordereffect”introducessignificant
variationinthepriceofagoodsoldindifferentcountries.SeealsoBettsandDevereux(2000)formoredetails.
22.Thepricesettingfornon-tradablegoodsremainsdescribedbyrelations(3.19),(3.20)and(3.21).
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andsettheirpriceinthedestinationmarketcurrencyratherthanintheirowncurrency(Price-

to-Market). Thisassumptionallowstogeneratedeviationsfromthelawofoneprice(such

asPH,t =StP
∗
H,t andPF,t =StP

∗
F,t)andthereforethelowdegreeofexchangeratepass-

through.PH,t andP
∗
H,t denotethepriceschargedforhomeproducedtradedgoodsbyfirms

inhomemarket(indomesticcurrency)andforeignmarket(inforeigncurrency),respectively.

Asbefore,agivendomesticfirmmayoptimallyresetitspriceswithprobability(1−φi)each

period. Whenthefirm(j)resetsitsprice,itwillbeabletoresetitspricesforsalesinboth

marketsandsotosolvethefollowingproblem:

max
PnH,t(j),P

∗n
H,t(j)

Et{
∞

s=0

(φi)sΛt,t+s[
PnH,t(j)

PH,t+s
CH,t+s(j)+

StP
∗n
H,t(j)

PH,t+s
C∗H,t+s(j)

−mcH,t+sCH,t+s(j)−Stmc
∗
H,t+sC

∗
H,t+s(j)]} (3.33)

whereΛt,t+s=β
sUC,t+s(Ct+s,εt+s,Nt+s)

UC,t(Ct,εt,Nt)
isthediscountfactorforfuturerealprofits,

CH,t+s(j)=
PnH,t(j)

PH,t+s

−

CH,t+sdenotesthedemandcomingfromdomesticmarket,

C∗H,t+s(j)=
P∗nH,t(j)

PH,t+s

−

C∗H,t+sistheexportdemandandmc
∗
H,t+s=

Wt
AH,tStP

∗
H,t
representsthe

realmarginalcostofexports,pricedinthelocalcurrency23.

Theoptimalpricesettingconditionsfordomesticconsumersandforeignconsumers(inforeign

currency)aregiven,respectively:

PnH,t(j)= −1

∞
s=0(βφ

i)sUC,t+1(Ct+s,εt+s,Nt+s)CH,t+sPH,t+smcH,t+s
∞
s=0(βφ

i)sUC,t+1(Ct+s,εt+s,Nt+s)CH,t+sP
−1
H,t+s

(3.34)

P∗nH,t(j)= −1

∞
s=0(βφ

i)sUC,t+1(Ct+s,εt+s,Nt+s)C
∗
H,t+sP

∗
H,t+smc

∗
H,t+s

∞
s=0(βφ

i)sUC,t+1(Ct+s,εt+s,Nt+s)C∗H,t+sP
∗−1
H,t+s

(3.35)

Finally,theevolutionsofcorrespondingaggregatepricesare,respectively:

P1−H,t =(1−φ
i)(PnH,t)

1− +φiP1−H,t−1 (3.36)

P∗1−H,t =(1−φi)(P∗nH,t)
1− +φiP∗1−H,t−1 (3.37)

Thesimilarexpressionsareusablefortheforeigncountry.

23.Letdefinelopgt≡StP
∗
H,t/PH,t,wecanthereforerewritetherealmarginalcostofexportsasafunction

ofthehomerealmarginalcost,sothatmc∗H,t=mcH,t/lopgt.Thesimilartransformationworksfortheforeign
country.
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3.5. Robustnessandextensions

Figure3.10showstheresultsunderPCPandLCPassumptionsinboththemonetaryunion

andtheindependentfloatingregime.Theexerciseisexperiencedbyassumingthatmarketsare

incomplete24.ThefindingsappearbroadlyqualitativelyunchangedafterintroducingtheLCP

assumption:therestillisarealdepreciationinthemonetaryunionandarealappreciationin

thefloatingregime.Furthermore,quantitativedifferencesintheresponseofothersvariablesare

modest,unlesstherelativepriceoftradedgoodsthatdepreciatesmoreunderLCPthanunder

PCP(underwhich,itappreciatesforthefloatingregime).Thereasonofthislatterdynamicis

straightforward:followingtherelativedeclineindemandwhentheshockoccurs,theimported

goodsprices(thus,tradedgoodspricesandconsumptionprices)decreaselessunderLCPthan

underPCPduetoeffectsofprice-discriminatingbehaviourofforeignproducers.Consequently,

withidenticalpricesofnon-tradedgoodsforthetwopricingmethods,therelativepriceof

tradedgoodsremainssuperiorunderLCPcomparedtoPCP25.
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Figure3.10–EffectsofanegativedemandshockunderPCPandLCP

Notes:Time,measuredinquarters,isonthehorizontalaxis.Allvariablesaremeasuredinlogdeviationsfrom

steadystate,exceptthenominalinterestrateandinflationwhicharemeasuredinannualizedlevelswith4%and

0%theirrespectivesteady-statelevels.

24.Theexperiencewithcompletemarketshasbeenconducted. Theresultsaresimilartothoseobtained
undertheincompletemarketassumption.
25.Theeffectoftheriseinrealinterestrateonoutputoutweighsthatofthecompetitiveness,explainingwhy
outputunderLCPremainssuperiortothatunderPCP.
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3.5. Robustnessandextensions

3.5.4.Alternativeindependent monetaryregime

Inthissubsection,weextendthescopeofourcomparisonofmonetaryregimesbyincor-

poratinganadditionalmodelintoouranalysis,inwhichthemonetaryregimeconsistsofan

independentmanagedfloatingthatdiffersfromtheabove-mentionedindependentfloating.This

extensionisjustifiedbytheneedtoknowwhethertheadverseadjustmentoftherealexchange

rateunderindependentfloatingregimecouldbelimitedusinganalternativeindependentmon-

etarypolicy26.Theindependentmanagedfloatingregimeisidentifiedbyintroducingthelevel

ofthenominalexchangerateinthemonetaryrule,suchthat:

it=max(Zt,0) (3.38)

where Zt=
1

β

Πt
Π

ϕ1 St
S

ϕ2

−1 (3.39)

withϕ1>1andϕ2>0,thereactioncoefficientstothedomesticgrossinflation(Πt=Pt/Pt−1)

andnominalexchangerate,respectively.ΠandSarethesteady-statevaluesofΠtandSt.

Figure3.11belowcomparestheeffectsofanegativehomepreferenceshockondomesticvari-

ablesunderthreealternativemonetaryregimes:independentfloating,independentmanaged

floatingandcurrencyunion.

Likebefore,theshockisenoughlargetocausealiquiditytrapandiscalibratedinthe

similarway.ϕ1andϕ2areassumedtobeequalto2.5(asbefore)and0.76(asinMonacelli

(2004)),respectively.Remarkably,theresultssuggestthattheindependentmanagedfloating,

byleadingasharptemporarycurrencydepreciationinnominalandrealterms,isverybeneficial

ininsulatingtheeconomyfromadverseeffectsofanasymmetricdeflationaryshock.Inother

words,thepotentialpressuresthatcanoccurinaliquiditytraparemoredampenedwhen

theusualmonetaryregimeistheindependentmanagedfloatingratherthantheindependent

floating.Howtoexplainthisfinding?Itisfundamentallybasedonthedynamicoftheexchange

rate.Indeed,takingusuallyintoaccountthenominalexchangeratelevelinthemonetaryrule

impliesthatthecurrentnominalexchangeratedependsnegativelyonexpectationsoffuture

exchangeratelevels,sincethislatterwillreflectthepolicyrulewhentheliquiditytraplasts

26.Inordertoallowthecomparisonamongregimeswithsimplicity,wepresenttheresultsbyassumingthat
assetmarketsarecompleteandfirmssettheirpricesintheproducercurrency. Otherwise,theresultsdonot
change.
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3.5. Robustnessandextensions

(Seetheforward-iteratedUIPcondition).Precisely,theexpectationsofthefutureinterestrate,

followingthegradualreturnofpricelevelstoequilibrium,arepositiveandthistranslatesinto

expectationsoffuturenominalandrealappreciation. Theonlywayforthecurrencytobe

appreciatedinthefutureisasharpcurrentdepreciation,sinceincludingthenominalexchange

rateinthepolicyruleleadstoanegativerelationbetweenthecurrentandexpectedfuture

nominalexchangerate.And,whentheinterestrateisstuckonitszerolowerbound,usingthe

nominalexchangerateasapolicyinstrumentmeansthatthecentralbankiscommittedtothe

expectedfuturepricelevel.

Finally,becauseofthestrongernominaldepreciation(hencerealdepreciation)underthe

independentmanagedfloatingcomparedtothemonetaryunionandtheindependentfloating,

theformerregimeisbettersuitedforstabilizingtheeconomyfacingdeflationaryeffectsofa

liquiditytrapthanthefloatingregime. Althoughourapproachmustbeviewedasawayof

avoidingworstandprolongedeffectsofarecessionaryshockthatcausesaliquiditytrapinstead

ofawayofescapingfromtheliquiditytrapenvironment.Thisresultissomewhatinlinewith

theproposalsof McCallum(2000)andSvenson(2001,2009),whichconsistintargetingthe

nominalexchangerateandcombiningwithothercentralbankactions(forinstanceforeign-

exchangemarketinterventions)asanexitstrategyfromtheliquiditytrap.
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Figure3.11–Effectsofanegativedemandshockunderthreealternativeregimes
atZLB

Notes: Time, measuredinquarters,isonthehorizontalaxis. Allvariablesaremeasuredinlogdeviations

fromsteadystate,exceptinflation,thenominalinterestrateandtherealinterestrate,whicharemeasuredin

annualizedlevelswith0%,4%and4%theirrespectivesteady-statelevels.

3.6. Welfareanalysis

Inthissection,weconductmonetaryregimeevaluationsbycomputingthewelfarecosts

(gains)ofalternativeregimesfacedtoalargeasymmetricshockthatleadstoadeeprecession

relativetotheworldwithoutfluctuations(deterministicworld).FollowingLucas(1987),weuse

ameasureofthewelfarecostsintermsofbusinesscyclesgivenbythefractionofsteady-state

consumptionthathouseholdswouldneedinthedeterministicworld(atthesteadystate)to

yieldthesamewelfareaswouldbeachievedinthestochasticworld(undertheeffectofthe

shock).

Formally,theunconditionalwelfaremetricisuthatsolves:

Et
∞

t=0

βt εt
C1−σt
1−σ

−
N1+ηt

1+η
=

1

1−β

1

1−σ
(1+

u

100
)C

1−σ

−
N1+η

1+η
(3.40)
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3.6. Welfareanalysis

wherevariableswithoutsubscripttaresteady-statevariables27.

Apositivevalueforumeansthathouseholdspreferthestochasticallocationcomparedtothat

ofthesteadystate.Indeed,whenu>0,consumptioninthesteadystatemustberaised

inordertoyieldthesameutilityasundertheshock(welfaregain).Incontrast,anegative

valueofumeansthathouseholdspreferthenon-stochasticallocationandwillingtogiveupa

percentageofconsumptiontogetthesameutilityasundertheshock(welfarecost).Thewelfare

cost(gain)ineachpolicyregimeisreportedinTable3.2.Sinceourwelfaremeasureisonly

quantitativelysensitivetovaluesofpreferenceparameters,wepresentthewelfarecost(gain)by

keepingtheseparametervaluesatthelevelofbenchmarkcalibration(σ=2;η=2)andvarying

thevaluesofparametersthatqualitativelyaffecttheregimes’rankingunderdifferentmodels28.

TheresultsinTable3.2suggestthat,dependingonthefinancialmarketstructure,thecross-

countrysubstitutabilityparametermattersforthecomparisonamongpolicyregimesbasedon

thewelfarecriterion.Indeed,inacompletemarketworldandwithcomplementarydomestic

andforeigngoods(κ=0.8),householdspreferthemonetaryunion(andtheindependent

managedfloating)totheindependentfloatingregimeinthefaceofnegativeeffectsofaliquidity

trap(witharelativegainassociatedtomonetaryunionabout0.0047%(=-0.2185-(-0.2232))

ofsteady-stateconsumption);Bycontrast,thisrankingisreversedwhendomesticandforeign

goodsaresubstitutes(κ=1.5),andthewelfarecostofthecurrencyunionrelativetothe

independentfloatingregimeis-0.018%ofsteady-stateconsumption.However,underincomplete

markets,whendomesticandforeigngoodsarecomplementsintheutilityfromconsumptionthe

monetaryunioncosts-0.0018%ofsteady-stateconsumptionrelativetotheindependentfloating

regime,whilstthelatterregimebecomesthelesspreferredone(about-0.03%ofsteady-state

consumption)whengoodsaresubstitutes.

Themainintuitionbehindtheseresultscomesfromthebehaviouroftherealexchangerate

(termsoftrade)thatdepreciatesunderthecurrencyunionandthemanagedfloatingwhileit

appreciatesundertheindependentfloatinginmediumterm.Sincethecross-countryelasticity

ofsubstitutionandthefinancialmarketsstructuredeterminetowhatextenttheworlddemand

canbechannelizedtowarddomesticgoodsfollowingtermoftrademovements,theeffectofthe

termoftradedepreciation/appreciationonthewelfare,wellknownintheliterature,depends

27.FurtherdetailsonthecalculationofuisinAppendixC.3.
28.Thesignofthevalueofudependonvaluesofpreferenceparametersandthetimeonwhichithasbeen
calculated,amongothers. Wecalculatethiswelfarecost(gain)ontheinfinityandnotonthedisplayedperiod
ofimpulseresponsesinprevioussections.
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3.6. Welfareanalysis

onthesefactors29.

Inparticular,whentheelasticityofsubstitutionishigh(substitutegoods),arelativereal

exchangerateappreciationcanbewelfareenhancingunderacompletemarketstructurebyde-

creasingonaveragethedisutilityofproducingathomewithoutanexactequivalentreduction

intheutilityofconsumption,whereastheoppositeistrueunderincompletemarkets(anappre-

ciationcanbewelfaredetrimental). Moreprecisely,thehighdegreeofsubstitutabilitybetween

homeandforeigngoodsimplieshighoutputsensitivitytorealexchangeratemovementsand,

consequently,theincomeeffectoftherelativeappreciationonconsumptionishigher.Further-

more,dependingonthefinancialmarketstructure,arelativelyappreciateddomesticexchange

rateallowstransferringthepurchasingpowerfromforeigntohomeagents. Undercomplete

markets,thesharingofriskacrosscountriesiscompleteandthepurchasingpowercompletely

transferred.Hence,thepositivewelfareeffectfromtheimprovementinthepurchasingpower

islargerthanthenegativeimpactoftheincomeeffectonthewelfare,andoverall,thewelfare

becomeshigherunderthepolicyregimeinwhichtherealexchangerateismoreappreciated.

Inincompletemarkets,thepositiveeffectofthepurchasingpoweronthewelfareisreduced

becausetheriskisnotsharedcompletelyandtherealexchangeratedoesnottransferasmuch

purchasingpowerfromforeigntohomeagents.Therefore,theneteffectofthecurrencyappre-

ciationonthewelfareisnegativeand,thusthemonetaryunionoutperformstheindependent

floatingregime.

Ontheotherhand,foralowelasticityofsubstitutionamonggoodstheincomeeffectofthe

relativeappreciationonconsumption-thusonthewelfare-issmaller.Undercompletemar-

ketsarelativelymoredepreciatedrealexchangerateonaverageincreaseswelfarebyleading

ahighconsumptionutilityrelativetolabourdisutility.Inotherwords,thenegativeimpact

oftherealappreciationonthewelfarefromincomeeffectoutweighsthepositivewelfareeffect

frompurchasingpower.Hence,inthiscase,themonetaryunionandthemanagedfloatingare

preferredtothefloating.Incontrast,inanincompletemarketworldthepositiveeffectofthe

purchasingpoweronthewelfareoutweighsthenegativeincomeeffectfollowinganappreciation

oftherealexchangerate.

Finally,aswehaveseenabove,therelativewelfareperformanceofthecurrencyunion(and

themanagedfloating)whenassetmarketsarecompleteandtheelasticityofsubstitutionis

29.SeeDePaoli(2009)andRabitsch(2012)formoredetails.
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3.6. Welfareanalysis

loworwhenassetmarketsareincompleteandthiselasticityishigh,isjustifiedbythereal

exchangeratedepreciationcomparedtotherealexchangerateappreciationthatoccursunder

anindependentpolicyregime. Theonlypossibleexceptionfromtheseresults,showingthat

theassetmarketstructureandthedegreeoftheelasticityofsubstitutiondonotmatterforthe

welfarerankingamongregimes,isthecaseofmodelsimulationinwhichthediscountfactoris

slightlylow(β=0.98),allelseequal.Indeed,whenβ=0.98themonetaryunioniswelfare-

superiortotheindependentregimesinthefaceofalargedeflationaryshock,irrespectiveofthe

degreeofrisksharingandthevalueofcross-countrysubstitutabilityparameter30.

Inaddition,whenwegivealittleattentiontothemostrealisticmodelwithLCPandincomplete

marketassumptionsTable3.2showsthattheaforementionedresultsremainconsistent.

Table3.2– Welfarecosts(inpercentageofsteady-stateconsumption)acrossdif-
ferent monetaryregimes

Modelsassumption Monetaryregimes

WelfarecostsatZLB

β=0.99 β=0.99 β=0.98 β=0.98

κ=0.8 κ=1.5 κ=0.8 κ=1.5

CompleteMarketswithPCP

Independentfloating -0.2232 -0.2386 -0.5051 -0.4770

Monetaryunion -0.2185 -0.2566 -0.1738 -0.2126

Ind.managedfloating -0.2190 -0.2638 -0.2034 -0.2560

IncompleteMarketswithPCP

Independentfloating 0.0032 -0.0577 -0.2201 -0.1877

Monetaryunion 0.0014 -0.0277 0.1190 0.0703

Ind.managedfloating 0.0013 -0.0214 0.0917 0.0641

IncompleteMarketswithLCP

Independentfloating 0.0043 -0.0366 0.0413 0.0527

Monetaryunion -0.0041 -0.0277 0.1181 0.0762

Ind.managedfloating -0.00013 -0.0220 0.0891 0.0603

30.Kimetal.(2003)emphasizethatthewelfarecharacterizationoftheassetmarketstructureishighly
sensitivetothevalueofthediscountfactor.
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3.7.Conclusionsandpolicyimplications

Traditionally,thetheoryofoptimumcurrencyareasarguesinfavouroftheindependent

flexibleexchangeratesincethelatterisabletodealwithcountry-specificshocksthroughthe

currencydepreciation. Thefocusofthisworkhasbeenonthequantitativeanalysisofthis

recommendationinacontextwheretheeconomyisinaliquiditytrap,usingatwo-sectortwo-

countrymodel.Thelargepreferenceshockischosentogeneratetheliquiditytrapenvironment.

Weexperimentourcomparisonamongregimesunderseveralmodelassumptionsandthe

resultsarebroadlyconsistent.Ourfindingssuggestthattheexchangeratepolicyregimewhich

allowsanchoringofhighfutureinflationexpectationsoutweighstheotheronesindealingwith

adverseeffectsoftheliquiditytrap.Precisely,weremarkablyfindthatthetraditionalranking

betweentheindependentflexibleexchangerateregimeandthemonetaryunionisreversed

whenthenominalinterestrateisconstrainedatthezerobound.Indeed,themonetaryunion

outperformstheindependentfloatingregimeunderabindingzerobound,reflectingthereal

exchangeratedepreciation-fromhighexpectedfutureinflation-thatoccursundertheformer

regimewhilethelatterfacesanappreciationofexchangerate.Ourresultsshowalsothatthe

durationoftheliquiditytrap,beingdeterminedendogenously,isshorterinthemonetaryunion

thaninthefloatingregime.

Thereissomeempiricalevidencetosupportthetheoreticalcontributioninthiswork.In-

deed,theexchangerateappreciationundertheindependentpolicyregime,whichisthemain

underlyingstrengthofdescribedmechanisms,hasbeenobservedduringSwissandJapanese

experiencesoftheultra-lowinterestrate.Swisscurrencyhasbeensharplyappreciated(relative

tocurrenciesoftradingpartners)duringtwoofthethreeepisodesoftheliquiditytrap(in1970

and2008)experiencedbythiscountrysincetheearly1970s,whenithasadoptedtheflexible

exchangerate.Duringtheepisodefrom2003to2004,theSwissfrancdidnotappreciatemuch

(seeBäurleandKaufmann(2014)).Underbothepisodesofthezero-interestrateenvironment

withthecurrencyappreciation,theSwissNationalBank’spolicyhasbeeneffectivelytoin-

troduceaminimumexchangerateagainsttheGermanmark(inthe1970episode)andthe

Euro(inthe2008episode)31.Inaddition,theJapaneseexperienceswiththezerointerestrate

inthesecondhalfofthe1990sandinrecentyearshasbeenassociatedwithanappreciation

31.SeeBernholz(2007)andSNB(2011).
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oftheYen,inparticular,relativetotheUSdollar. ThisforcestheBankofJapantomake

foreign-exchangeoperationsinordertoinvertthepathofexchangerate.

Theactionsundertakenbythecentralbanksinthetwocasesofthecurrencyappreciationin

thefaceofabindingzeroboundimpairsthelongtermcredibilityofthemonetarypolicyand

causessomewhataconflictwithotherpolicyobjectives.Inaddition,thestudiesofMcCallum

(2000),Svenson(2001,2009)andOrphanidesand Wieland(2000),proposingthemonetary

policyasanexitstrategy,focusontheintentionaldepreciationofexchangeratewhenthe

interestrateisstuckatthezerobound(i.e.anexpostintervention). Thepropositionsof

theseauthorsmayalsosufferfromthecentralbank’scredibilityandrequireinterveninginthe

foreign-exchangemarkets.

Weargueinthisworkthataneffectivepolicycanbeundertakenbeforehandinordertodampen

thenegativeimpactsofdeflationaryshocks.Indeed,byshowingthattheseverityoftheZLB

constraintisendogenoustothemonetarypolicyregime,thisworkrecommendscentralbanks

topreferanexantepolicyregimethattranslatesintoacommitmentforahighexpectedfuture

inflationwhentheliquiditytraplasts.Inthispurpose,thecurrencyunionasachoiceof

monetaryregimeshouldbepreferredtotheindependentfloatingregime. Furthermore,ifa

countrydecidestokeepitsowncurrencyinsteadtobeinacurrencyunion,theeffectivepolicy

toavoidmorepronouncedandprolongedeffectsofdeflationaryandrecessionaryshocksisto

movefromflexibleregimetothemanagedfloating,whichoutperformsthemonetaryunionin

short-term.Thisoccurssincethemanagedfloating,bydepreciatingthenominalexchangerate,

anchorsagents’expectationsforhighinflationintheendoftheZLBperiod.

Insteadofconsideringtheexpostexitstrategy,ourviewistheendogenouspreventivestrategy

inthefaceoftheliquiditytrap.ContrarytothecommonbeliefduringtheEurocrisis,tobe

amemberofthemonetaryunionprotectsacountryagainstworstandprolongedeffectsofthe

liquiditytrap,allelseequal. Targetingtheexchangerateasausualmonetarypolicyhasa

moreprotectingpoweragainstadverseeffectsoftheliquiditytrapcomparedtotheinflation

targetingaloneforcountrieswhichevolvewiththeirowncurrencies.

Ourwelfareanalysissupportstheseresultsconditionallytotheassumptionontheasset

marketstructureandthedegreeofsubstitutionbetweendomesticandforeigngoods.Infact,

weshowthatthecurrencyunion,aswellasthemanagedfloating,welfare-dominatetheinde-

pendentfloatingregimewhenassetmarketsarecompleteandtheelasticityofsubstitutionis
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loworwhenassetmarketsareincompleteandthiselasticityishigh.

158



AppendixC

AppendixC

C.1.Equilibriumconditions

Herewelisttheequilibriumcondtionsofallmodelversionsfordomesticandforeigncountries.

Theforeignvariablesaremarkedwithasterisk(*).

—Demandforgoods

CN,t=(1−α)
1

f(Qt)

−ν

Ct, C∗N,t=(1−α)
1

f∗(Q∗t)

−ν

C∗t (C.1.1)

CH,t=αω
1

f(Tt)

−κ
Qt
f(Qt)

−ν

Ct, C∗F,t=αω
1

f∗(T∗t)

−κ
Q∗t
f∗(Q∗t)

−κ

C∗t

(C.1.2)

CF,t=α(1−ω)
Tt
f(Tt)

−k
f(Qt)

Qt

ν

Ct, C∗H,t=α(1−ω)
T∗t
f∗(T∗t)

−κ
f∗(Q∗t)

Q∗t

ν

c∗t

(C.1.3)

—Realwages

Nηt
C−σt

=
Wt
Pt
=wt,

N∗ηt
C∗−σt

=
W∗t
P∗t
=w∗t (C.1.4)

—EulerequationforConsumption

βEt
(1+it)

Πt+1

Ct+1
Ct

−σεt+1
εt

=1, βEt
(1+i∗t)

Π∗t+1

C∗t+1
C∗t

−σε∗t+1
ε∗t

=1 (C.1.5)

—Risksharingcondition(Completeassetmarkets)

RRt=
C∗−σt ε∗t
C−σt εt

, (C.1.6)

—Realmarginalcosts

mcH,t=
wT,t
AH,t

f(Qt)f(Tt)

Qt
, mc∗F,t=

w∗T
A∗F,t

f∗(Q∗t)f
∗(T∗t)

Q∗t
(C.1.7)

mcN,t=
wN
AN,t
f(Qt), mcN,t=

w∗T
A∗N,t
f∗(Q∗t) (C.1.8)
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—Productionfunctions

YH,t=AH,tAH,t, Y∗F,t=A
∗
F,tN

∗
F,t (C.1.9)

YN,t=AN,tNN,t, Y∗N,t=A
∗
N,tN

∗
N,t (C.1.10)

—Resourceconstraintsandmarketclearingconditions

YH,t=CH,t+C
∗
H,t, Y∗F,t=C

∗
F,t+CF,t (C.1.11)

YN,t=CN,t, Y∗N,t=C
∗
N,t (C.1.12)

Nt=NH,t+NN,t, N∗t=N
∗
H,t+N

∗
N,t (C.1.13)

Yt=YH,t+YN,t, Y∗t=Y
∗
H,t+Y

∗
N,t (C.1.14)

—Phillipscurvefortradablegoods

A1t=C
−σ
t εtYH,tmcH,t+βφ

TEtΠH,t+1A1t+1 (C.1.15)

A2t=C
−σ
t εtYH,t+βφ

TEtΠ
−1
H,t+1A2t+1 (C.1.16)

ΠnH,t=ΠH,t −1

A1t
A2t

(C.1.17)

ΠH,t= (1−φ
T)(ΠnH,t)

1− +φT
1
1− (C.1.18)

A1∗t=C
∗−σ
t ε∗tY

∗
F,tmc

∗
F,t+βφ

TEtΠ
∗
F,t+1A1

∗
t+1 (C.1.19)

A2∗t=C
∗−σ
t ε∗tY

∗
F,t+βφ

TEtΠ
∗−1
F,t+1A2

∗
t+1 (C.1.20)

Π∗nF,t=Π
∗
F,t −1

A1∗t
A2∗t

(C.1.21)

Π∗F,t= (1−φ
T)(Π∗nF,t)

1− +φT
1
1− (C.1.22)

—Evolutionofthetradablepricedispersion

vH,t=(1−φ
T)
ΠH,t
ΠnH,t

+φTΠH,tvH,t−1 (C.1.23)
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∗
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160



AppendixC

—PhillipsCurvesfornon-tradablegoods

X1t=C
−σ
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(C.1.31)

Π∗N,t= (1−φ
N)(Π∗nN,t)

1− +φN
1
1− (C.1.32)

—Evolutionofthenon-tradablepricedispersion

vN,t=(1−φ
N)
ΠN,t
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+φNΠN,tvN,t−1 (C.1.33)

v∗N,t=(1−φ
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∗
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—Openeconomyrelations
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1−κ

1
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P∗T,t
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(C.1.35)
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(C.1.36)
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—RelationsfromPCP
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— Monetaryregimes
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-MonetaryUnion
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—Exogenousshocks
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∗
A,t (C.1.48)

—Risksharingcondition(Incompleteassetmarkets)
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—NetForeignAssetposition(Incompletefinacialmarkets)
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—Definitions
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—LCPimplications

UndertheLCPassumptionsomeequilibriumconditionsaremodifiedandadditional

relationsofinterestarerequired.
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-PhillipsCurves
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-Evolutionofthetradablepricedispersion
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-NetForeignAssetpositionunderLCP
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C.2.Steadystate

Thesteadystateissymmetricasfollow:
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∗=P∗F=P

∗
T=P

∗
N (C.2.75)
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C.3. Welfarecalculation

Thewelfaremetricusolves:
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Let,
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betheexpectedutilityfunction.

Wecandefinetwoauxiliaryvaluefunctionssuchthat:
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whereC̃tandÑtareconsumptionandlaborallocationsundertheeffectoftheshockεt.The

equivalentexpressionsinsteadystateare,respectively:

(C,N)=VC(C)+VN(N) (C.3.109)

VC(C)=
1

(1−β)

C1−σ

1−σ
(C.3.110)

VC(N)=−
1

(1−β)

N1+η

1+η
(C.3.111)

166



AppendixC

Therelation(C.4.105)becomes:
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4.1.Introduction

CHAPTER4-CURRENCYMISALIGNMENTS,EXCHANGERATEREGIMESAND

LIQUIDITYTRAP

4.1.Introduction

Thereiscurrencymisalignmentwhentheobservedexchangeratedeviatesfromitslong-run

path.Thisisgenerallyinterpretedasacurrencyovervaluationorundervaluation.Therecent

yearshavebeenmarkedbyaresurgenceoftheinterestofthepolicymakersandacademicians

inthestudyofcurrencymisalignmentsforbothdevelopedanddevelopingcountries.Indeed,

thelinksbetweencurrencymisalignmentsandsomemainmacroeconomicvariableshavebeen

recognisedintheliteratureovertheyears:(i)economicgrowthcouldbestronglyaffectedby

currencymisalignmentwhichremainsacyclicalinstrumentthroughitseffectsontradeand

competitiveness(Rodrik(2008),CouhardeandSallenave(2013),Haussmanetal.(2005)),and

onallocationofresourcesacrossgoodsandsectors(seeCorsettiandPesenti(2005),Engel

(2011),amongothers).Inparticular,manyemergingcountriesdeliberatelyusetheircurrency

levelinordertoboosttheireconomicgrowth(forinstance,therecentChinesedevaluationof

theYuanfordealingwiththeeconomicdownturnisillustrative);(ii)currencymisalignment

maybeviewedasanindicatorforfuturerealignmentsfromwhichcurrencycrisescanemerge

(HoltemöllerandMallick(2013),BussièreandFratzscher(2006),BukartandCoudert(2002),

KaminskyandReinhart(1999));(iii)apersistentmisalignmentplaysaroleincreatingand

eliminatingcurrentaccountimbalances(Kaminskyetal.(1998),Feldstein(2011),Saadaoui

(2015));(iv)finallyandaboveall,currencymisalignmentiscommonlyassociatedwiththe

choiceofexchangerateregimesandviewedtosomeextentasanindicatorofmonetaryintegra-

tion.Fromthisperspective,usingasampleofdevelopedanddevelopingcountriesDubas(2009)

showsthatmisalignmentismorepronouncedinthefloatingregimethaninotherregimes.By

contrast,CoudertandCouharde(2009)andHoltemöllerandMallick(2013)foundthatafixed

exchangerateregimeleadstomoremisalignmentthanthefloatingone.Asampleofemerging

anddevelopingcountrieswasusedbythefirstauthorswhilethesecondoneshaveusedasample

ofdevelopedanddevelopingcountries. Coudertetal.(2013)pointouttheriseinmisalign-

mentonaveragewithintheEuroareasincethebeginningofmonetaryunion.Couhardeetal.

(2013)usingacurrencymisalignmentindexshowthattheCFAzoneisasustainablecurrency
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4.1.Introduction

areawhileHoffmann(2007)arguesthattheflexibleexchangerateregimefacilitatesasmooth

adjustmentprocessandstabilisemacroeconomicvariablesindevelopingeconomiesintheface

ofexternalshockscomparedwiththefixedexchangerateregime. Furthermore,inrelation

tocountriesthatplantojoinamonetaryunion,currencymisalignmentisadeterminantof

thecorrectentryrateforthenominalexchangerateandthetimingforadoptingthesingle

currency.

However,besidesthefactthattheyareallempirical,theeffectsofamonetarypolicycon-

textsuchastheliquiditytraponthelinkbetweencurrencymisalignmentandthechoiceof

exchangerateregimehavebeenneglectedinthestudiescitedabove.Thus,inthelightofthe

recentepisodesoftheverylowinterestrateexperiencedinmanydevelopedcountriesandsome

emergingcountries1,itisquestionablewhetherthispolicycontext,commonlycalledthe“Zero

LowerBound”(henceforthZLB)orliquiditytrapenvironment,particularlyaffectsthelevels

ofcurrencymisalignmentsinthesecountriesandwhetherthemonetaryregimemattersforits

potentialeffects.Thischapteraimstoexploretheimpactsoftheliquiditytraponthecurrency

misalignmentandinvestigatestheimplicationsofsucheffectsintermsofthechoiceofcurrency

regimesandofmonetaryintegration.

ItshouldbenotedthattheliteratureontheZLBconstraint,whichisessentiallytheoretical,has

untilnowfocusedontheissueofexitingfromtheliquiditytrap.Thisworkisinourknowledge

oneofthefirststudiesaddressingtheeffectsoftheliquiditytrapontheinteractionbetween

currencymisalignmentandthemonetaryregime. Weperformouranalysisbyconsideringtwo

monetaryregimes:thecurrencyunion(henceforthCU)andtheindependentmonetarypolicy

orfloatingregime(henceforthIMP).

Thecontributionofthischapterisbothempiricalandtheoretical.

4.1.1.Empiricalcontribution

Ourmajorempiricalcontributionistoshowthatthereisadifferenceamonglevelsofcur-

rencymisalignmentsin“normal”andliquiditytraptimes,andthatmonetaryregimesmatter

forthisdifference.Indeed,weshowthatthecurrencyunionreducesmisalignmentswhenthe

ZLBconstraintisbindingcomparedwiththeindependentfloatingregime.Forouranalysis,

usingquarterlydatafor21countries(splitedinCUmembersandIMPcountriesorfloaters)

1.SomeemergingcountrieslikeBulgaria,Israel,SingaporeandKingdomofBahrainhaverecentlyimple-
mentedanearzerointerestratepolicy.
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thathaveexperiencedtheepisodesofverylowinterestratesovertheperiod1999Q1-2014Q4,

wefirstestimatethelong-runrelationbetweenobservedrealexchangeratesandtheirlong-run

determinants.Second,wecalculatecurrencymisalignmentsasthedifferencebetweenobserved

realexchangeratesandestimatedlong-runexchangerates. Wefinallyrelatecurrencymis-

alignmentstotheZLBconstraint,definedasadummyvariable,throughbothaneconometric

regressionthataccountfortheircorrelationandthemeancomparisontestsamonglevelsof

misalignmentsunderdifferentmonetaryregimeswhentheZLBconstraintbinds.

OurfirstfindingisthatmisalignmentsaregenerallyhigherintheperiodwithouttheZLBcon-

straintcomparedwiththeZLBperiodundertheCUregime,whereasthisdifferencedoesnot

existundertheIMPregime.Inaddition,weremarkablyfindthat,duringtheliquiditytrap,

thecurrencymisalignmentislargerundertheIMPregimethanundertheCU,suggestingthat

theCUinsulatescountriesfrompotentiallargemisalignmentsarisingwiththeindependent

policyintheliquiditytrap.Theseempiricalresultsarenovelintheabovementionedliterature

oncurrencymisalignments.

Wefurtherinterpretandrationalizethesefindingsusingananalytical“NewKeynesian”model.

4.1.2.Theoreticalcontribution

Onthetheoreticalside,ourcontributionistoderiveanalyticallythecurrencymisalignment

relativetothelong-term(andefficient)allocationandsimulateitundertheZLBconstraintin

ordertointerprettheempiricalfindings.Inthisrespect,wedevelopatwo-sectortwo-country

dynamicstochasticgeneralequilibriummodelinwhichthecurrencymisalignmentisdefined

asthegapbetweentheactualrealexchangerateanditsvaluethatprevailswhenpricesare

flexibleandthenetexportsarezero(correspondingtotheefficientallocation).Therefore,our

theoreticalconceptofthelong-runexchangerateisdistinctfromthefewexistingstudiesand

goesbeyondthese.Indeed,inatwo-sectorsmallopeneconomyEdwards(1988)simplyrefers

tothelong-runsustainableequilibriumattainedwhenthenon-tradablegoodsmarketandthe

externalsector(currentaccountandbalanceofpayments)aresimultaneouslyinequilibrium.

Whereas,Engel(2011)’smodelcontainsonlyonegoodsectoranddefinesthecurrencymis-

alignmentastheaveragedeviationofconsumerpricesacrosstwocountries.

Furthermore,oursupplementarytheoreticalandnottheleastcontributionistomakeendoge-

nousthedurationoftheliquiditytrap.

AsacommonpracticeintheZLBliterature,weassumethattheliquiditytrapiscausedbyan
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adversetaste(ordemand)shocksufficientlylargetoconstraintheinterestrateatitszerofloor.

Wecomparecurrencymisalignmentsamongmonetaryregimesduring“tranquil”andliquidity

traptimes.

Withouttheliquiditytrap(i.e.in“tranquil”times),wefindthatthelevelsofcurrencymis-

alignmentsarehigherunderthemonetaryunionthantheindependentpolicy. Thisresultis

reversedduringtheliquiditytrap.Indeed,inlinewiththeempiricalresults,wefindthatcur-

rencymisalignmentsintheliquiditytraparelargerundertheIMPregimethanundertheCU

duetotheperverseappreciationofexchangerateoccurringintheformerregime.Bycontrast,

intimeswithouttheZLBconstrainttheIMPregimeoutperformstheCUregimeintermsof

thesizeofthecurrencymisalignment.

Overallourtheoreticalandempiricalresultssuggestthatthecurrencyuniontendstoreduce

currencymisalignmentsduringtheliquiditytrapcomparedwiththeIMPregime,andthat

theliquiditytrapincreasestheconvergencespeedoftherealexchangeratetowardsitslong-

runlevelirrespectiveofthenatureofmonetaryregimes.Thesefindingshaveeconomicpolicy

implicationsintermsoftimingtojoinacurrencyunion,thedecisionofoptingforthecurrency

unionortheflexibleexchangerateandultimatelyintermsofmonetaryintegration.

Theremainderofthechapterisorganizedasfollows:Section4.2laysouttheempirical

investigationincludingthedatadescription,panelunitrootandcointegrationtests,thelong-

runexchangerateestimation,themisalignmentcalculation,theestimationandtestsonthe

relationbetweencurrencymisalignmentsandtheZLBconstraint.Section4.3presentsthetwo-

sectortwo-countrymodel,calibrationandsolutionstrategyofthemodel,themodelsimulation

inandoutsidetheliquiditytrapandtheresultanalysis.Section4.4concludesandprovides

somepolicyimplications.

4.2.Empiricalinvestigation

TheaimofourempiricalanalysisistoknowwhetherornottheZLBconstraintaffectsboth

realexchangeratemisalignmentsandshort-termdynamics,andadditionallytowhatextent

thiseffectdiffersamongexchangerateregimes.Todothis,weadoptthefollowingempirical

methodology. First,weestimatethelong-runrelationshipbetweenrealexchangeratesand

fundamentals,whicharethelong-rundeterminants.Then,wederivecurrencymisalignments

asthegapbetweentheobservedrealexchangerateandtheestimatedlong-runrealexchange

172



4.2. Empiricalinvestigation

rate. Finally,weassessthelinksbetweentheZLBconstraintandboththeexchangerate

misalignmentandshort-termdynamic.

4.2.1.Determinationoflong-runexchangerates

Althoughitisdifficult,ifnotimpossible,topredicttheexchangerateintheshortrun,the

viewsfrommanyauthorsconvergeonthefactthattherealexchangeratebehaviourinthe

mediumandlongtermscanbeexplained,tosomeextent,bythechangeinasetofeconomic

fundamentals(CouhardeandSallenave(2013),Edwards(1988),Engeletal.(2007),Faruqee

(1994),ObstfeldandRogoff(1995),amongothers).Therearedifferentapproachesintheem-

piricalliteraturetodeterminethelong-runexchangerate:thepurchasingpowerparity(PPP)

introducedbyCassel(1918),thenaturalrateofexchangerate(NATREX)proposedbyStein

(1994)andthebehaviouralequilibriumexchangerate(BEER)developedbyClarkandMac-

Donald(1998)2.

SincethePPPapproachimposesastrongassumptiononthelong-runexchangerate(which

shouldbeconstant)andtheNATREXapproachconsidersboththemediumandlongruns,we

adopttheBehaviouralEquilibriumExchangeRate(BEER)approachwhichallowstherealex-

changeratetoevolvearoundatime-varyingequilibriumvalue(i.e.thelong-runexchangerate)

andconsidersonlythelong-runhorizon.Accordingtothisempiricalapproach,theequilibrium

exchangerateisrelatedtoasetoffundamentals(termsoftrade,productivitydifferential,de-

greeofopenness,netforeignassetpositionandgovernmentspending)whichvariesfromone

studytoanother3.

Inordertobeinlinewithoursubsequenttheoreticalframework,weretaintwofundamentals

inourempiricalevidence4:thetermsoftradeandtheproductivitydifferential.Therefore,the

specificationofthelong-runrealexchangerateinrelationwithitsfundamentalsisgivenby

2.Thefundamentalequilibriumexchangerate(FEER)developedby Williamson(1994)isalsousedto
calculatetheequilibriumexchangerate,butitconsidersthemediumterm.Formorecompletetaxonomiesof
equilibriumexchangerates,seeMacDonald(2000)andDriverand Westaway(2005).
3.Forinstance,CouhardeandSallenave(2013)andCoudertetal.(2013)retainthenetforeignassetposition

andtheproductivitydifferential,whileCouhardeetal.(2013)takeintoaccountthenetforeignassetposition,
theproductivitydifferentialandthetermsoftradeinexplainingthelong-runrealexchangeratebehaviour.
CoulibalyandGnimassoun(2013)choosethetermsoftrade,thenetforeignassetposition,theproductivity
differentialandthegovernmentspendingasdeterminantsofequilibriumexchangerates.
4. Wehaveperformedourempiricalinvestigationwithadditionalfundamentalssuchasthecurrentaccount

andtradeopenness.Ourresultspresentedlaterwereunchanged.
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thefollowingequation:

logRERi,t=αi+γ1logPRODi,t+γ2logTOTi,t+εi,t (4.1)

wherei=1,2,...,Ndenotescountriesandt=1,2,...,Ttimeperiods.RERiscountry’s

realeffectiveexchangerate,PRODitsrelativesectorialproductivityandTOTmeasuresits

termsoftrade.γ1andγ1arecoefficientsassociatedwithproductivitydifferentialsandtermsof

trade,respectively.αiaccountsforcountry-specificfixedeffectsandεi,tisanerrorterm.“log”

representsthenaturallogarithm.Allvariablesaredefinedinthesubsectionbelow.

Weexpectanegativelong-runrelationbetweentherealexchangerateanditstwodeterminants

in(4.1)5.Indeed,theproductivitydifferentialreferstotheBalassa-Samuelsoneffect,which

meansthatanincreaseinproductivityinthetradedgoodssectorrelativetothenon-traded

goodssectorraisestherealwageinbothsectors,andasconsequencetherelativepriceand

costincreaseinthenon-tradedgoodssector.Asaresult,therealexchangerateappreciates6.

Concerningthetermsoftrade,itsaugmentationtendstoappreciatetherealexchangerate.

Inparticular,anincreaseintermsoftrade,meaningthatitimproves,augmentstheincome

byincreasingoutputinthetradablegoodssectorandimprovingtradebalance.Thisleadsto

arealexchangerateappreciation. Beforeestimatingthelong-runrelationin(4.1),wehave

topresentourvariablesanddata.Furthermore,weneedtoapplyunitrootandcointegration

teststoourdatainordertoavoidaspuriousorbiasedregression.

4.2.1.1.Data,PanelunitrootandCointegrationTests

Weconsiderquarterlydataovertheperiod1999Q1-2014Q4fortwosamplesofcountriesthat

haveexperiencedtheepisodesofverylowinterestrates(theZLBconstraint)duringthelasttwo

decades:asampleofcountrieswhichbelongtoacurrencyunion(henceforthCUcountries)and

asampleofcountrieswhichhavetheirowncurrencies(calledasindependentmonetarypolicy

(IMP)countriesorfloaters).Thepanelofthemonetaryunionincludes12foundingcountries

oftheEurozone: Austria,Belgium,Finland,France,Germany,Greece,Ireland,Italy,Lux-

embourg,Netherlands,PortugalandSpain.Thepanelof9IMPcountriescontains:Canada,

CzechRepublic,Denmark,Israel,Japan,Sweden,Switzerland,UnitedKingdomandUnited

5.Therealeffectiveexchangerateisdefinedsuchasitsreductioncorrespondstoanappreciation.
6.Theassumptionbehindthismechanismisthelabourmobilityandwageequalizationacrosssectors(perfect

competition).
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States.

Therealeffectiveexchangerateforeachcountryisdefinedasaweightedaverageofrealbilat-

eralexchangeratesagainstitstenmaintradingpartnersoverthewholeofourstudyperiod.

Wecomputetherealeffectiveexchangerateasfollows:

RERi,t=
K

j=1

Sij,tPj,t
Pi,t

ωj,t

(4.2)

whereRERi,tdenotesthecountryi’srealeffectiveexchangerateattimet,j=1,2,...,K=10

isthenumberoftradingpartnersofcountryi,Sij,tiscountryi’sbilateralnominalexchangerate

againstitspartnerj(definedasthepriceofforeigncurrencyintermsofdomesticcurrency).

Forpartnerswithinthemonetaryunion,Sij,t=1.Pi,t(respectivelyPj,t)definescountryi

(respectivelyj)’sconsumerpriceindex.

ωj,taretime-varyingtradeweightsofeachpartnerjinthetotaltradeofcountryioverthe

wholeperiodofthestudy7. Theyarecalculatedastotaloftradebetweencountriesiandj

dividedbytotaloftradeofcountryi:

ωj,t=
(X+M)ij,t
(X+M)i,t

(4.3)

where K
j=1ωj,t=1foreachcountryi,andX andM beingrespectivelytheexportsand

imports.

Followingtheliterature,theproductivitydifferentialofeachcountryi(PRODi,t)isdefinedby

aproxy,GDPpercapitarelativetoitstenmaintradingpartners,usingthesameweightsas

fortherealeffectiveexchangeratecalculation8:

PRODi,t=
(GDP/capita)i,t
K
j=1(GDP/capita)

ωj,t
j,t

(4.4)

whereGDP isthegrossdomesticproductandcapitacorrespondstothepopulationinline

withthe WorldBank’smeasureofGDPpercapita.

Thetermsoftradevariable(TOTi,t)iscalculatedastheratiobetweenthepriceofimportsand

7. Wechoosetime-varyingtradeweightsinsteadofconstantweightsinordertotakeintoaccounttrade
dynamicsandthechangesintradeprofilesofcountriesovertheperiod.
8.GDPpercapitaisgenerallycorrelatedtotheproductivitylevel.ThisproxyisalsousedbyCoudertet

al.(2013),Couhardeetal.(2013)andGalstyanandLane(2009).
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exportsofthecountryi. Weusethepricedeflatorsofimportsandexports,respectively,as

proxiesforthepriceofimportsandthepriceofexports.

AlldatasourcesaregiveninAppendixD.1. Wehavetoconductnowthepanelunitroottest

inordertodeterminetheorderofintegrationofeachvariableandtesttheexistenceofacoin-

tegratingrelationshipbetweentherealeffectiveexchangerateanditseconomicfundamentals.

Tothisend,weundertakethefirstandsecondgenerationpanelunitroottests: Maddalaand

Wu(1999)testistheoneofthefirstgenerationthatimposesthecross-sectionalindependence

andallowsforheterogeneityintheunitrootprocess. WefurtherusePesaran(2007)’ssecond

generationpanelunittest,whichallowsthecross-sectionaldependence. Bothtestshaveas

thenullhypothesisthatallpanelscontainunitroots.Thestatisticresultsoftestsforourtwo

groupsofcountriesarepresentedinTable4.1.Accordingtothesetests,wedonotrejectthe

nullhypothesisofunitrootforallseriesofourtwosamplesattheconventionalsignificance

level9.Therefore,ourseriesarenon-stationaryandintegrated.

Table4.1– UnitroottestsforCUcountriesandIMPcountries

Variables

CUCountries IMPCountries

Maddalaand Wutest Pessarantest Maddalaand Wutest Pessarantest

With

Constant

With

Constant

andTrend

With

Constant

With

Constant

andTrend

With

Constant

With

Constant

andTrend

With

Constant

With

Constant

andTrend

log(RER) 26.739 18.893 -2.381*** -1.511** 13.292 4.963 1.125 3.204

log(PROD)26.681 20.499 -0.870 -2.090** 16.710 10.977 -0.100 2.365

log(TOT) 42.832*** 45.806*** -0.419 0.372 19.925 19.597 -0.672 -0.925

Notes:***,**and*indicatetherejectionofthenullhypothesisofnon-stationarityatthe1%,5%and10%

significancelevelsrespectively.TheoptimallagsarechosenbyconsideringtheAkaikeinformationcriterion.

Wenowproceedtopanelcointegrationtests. Weimplementtwotypesoftestsinorderto

getarobustdecisionconcerningthecointegrationrelationamongthevariables:therecent

error-correctionbasedtestproposedby Westerlund(2007)andPedroni(1999,2004)’spanel

cointegrationtests. Thesetestsarebasedonthenullhypothesisofnocointegrationamong

9.Thedecisionofthenullhypothesisrejectionforeachvariableisconditionaltobothtestsanddata
generatingmodels.Forexample,therealexchangerateinCUcountriesdoesnotcontainaunitrootaccordingto
Pesaran(2007)’stestwiththemodelcontainingaconstantbutthesamevariablecontainsaunitrootaccording
toMaddalaand Wu(1999)’stestwiththemodelincludingaconstant.Asaprecaution,wereasonablyconclude
thatthisvariablecontainsaunitroot.
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series. Westerlund’stestsprovidefourteststatisticsdependingontheassumptionofhomo-

geneity(GtandGa)orheterogeneity(PtandPa)oftheerror-correctioncoefficientsamong

cross-sections. Moreover,thedecisionsofPedroni’stestsarebasedonseventeststatistics:

fourrelyontheassumptionofcommonunitrootprocessesacrosscountriesandthreeothers

statisticsassumedifferentunitrootprocessesforindividualcountries. Table4.2displaysall

statisticsandresultsofboth WesterlundandPedronitests,showingthatwecanreasonably

rejectthenullhypothesisofnocointegrationbetweenthethreeconsideredvariables10.There

existsinthatcaseastablelong-runrelationshipbetweenrealeffectiveexchangeratesandtheir

fundamentalsforthetwosamplesofcountries. Thecointegrationrelationamongvariables

beingestablished,wenowconducttheestimationofthelong-runrelationshipbeforederiving

thecorrespondingmisalignments.

4.2.1.2.Estimationofequilibriumexchangerates

Sincetheconsideredvariablesarenon-stationaryandcointegrated,wefocusonthepanel

dynamicOLS(DOLS)11procedure,proposedbyMarkandSul(2003),inordertoestimatethe

long-runrelationbetweenthefundamentalsandtherealeffectiveexchangerate. Morerobust

thanthestandardOLSestimator,theDOLSapproachconsistsinaugmentingthecointegra-

tionrelationshipbyleadsandlagsofthefirstdifferencesoffundamentalvariablesinorderto

correctthepotentialendogenousfeedbackeffect.Inparticular,ourempiricalDOLSisgenerally

specifiedasfollows:

log(RER)i,t=αi+γXi,t+
p2

q=−p1

δi,q∆Xi,t−q+ i,t (4.5)

whereXi,tisthesetofexplanatoryvariables,γthecoefficientsinequation(4.1)capturingthe

long-runimpactofchangesineconomicfundamentalsonthe(log)RERandαidenotescountry-

fixedeffects.The(p1=2)leadsand(p2=2)lagsarechosenaccordingtothetimedimension

ofseries12.TheresultsarepresentedinTable4.3.Theestimatedcoefficientsassociatedwith

10.Inparticular,letusdiscussaboutthecointegrationtestsconcerningthesampleofthemonetaryunion
countries.Indeed, Westerlund(2007)’stestsdonotrejectthenullhypothesisofnocointegrationifthedif-
ferentiateddependentvariableisassumedtobegeneratedwithconstantintheerror-correctionmodel;while
theyrejectthesamehypothesiswhenthedependentvariableisgeneratedwithbothconstantandtrend.Ad-
ditionally,Pedroni(1999,2004)’stestsinbetweendimension(group-meantests)rejectthenullhypothesisfor
themonetaryunionpanelwhenitisassumedthatthedatageneratingprocesshasonlyaconstant.Forthese
reasons,tobepragmaticweconcludethatseriesarecointegratedforthesampleofmonetaryunioncountries.
11. OLSforOrdinaryLeastSquares.
12.Theresultsarerobustwhenthenumbersoflagsandleadsareinferiortothosechosenhere.
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Table4.2– Cointegrationtestsbetweenlog(RER),log(PROD)andlog(TOT)for
CUcountriesandIMPcountries

CUCountries IMPCountries

Statistics
With Constant WithConstant With Constant WithConstant

andTrend andTrend

Value P-value Value P-value Value P-value Value P-value

Westerlundtests

Gt -1.691 0.902 -3.193 0.003 -3.001 0.001 -3.986 0.000

Ga -5.871 0.964 -16.286 0.105 -13.782 0.013 -28.207 0.000

Pt 5.649 0.609 -9.683 0.026 -10.845 0.000 -10.983 0.000

Pa -5.335 0.629 -14.688 0.016 -16.167 0.000 -19.528 0.000

Pedronitests

Panel-v -0.964 0.832 1.906 0.028 2.893 0.001 2.129 0.016

Pane-rho -0.26 0.397 -3.673 0.000 -6.43 0.000 -6.259 0.000

Panel-PP -1.026 0.152 -4.545 0.000 -5.83 0.000 -7.06 0.000

Panel-ADF -1.35 0.088 -4.603 0.000 -4.821 0.000 -5.309 0.000

Group-rho -2.139 0.016 -3.247 0.000 -8.639 0.000 -9.095 0.000

Grou-PP -2.223 0.013 -5.104 0.000 -8.755 0.000 -10.829 0.000

Group-ADF -2.617 0.004 -5.417 0.000 -5.121 0.000 -6.001 0.000

Notes:AkaikeNotes:Akaikeinformationcriterionisusedtochooseoptimallagandleadlengthsforeachseries

andtheBartlettkernelwindowwidthissetaccordingto4(T/100)2/9≈3.

productivitydifferentialsandtermsoftradearestatisticallysignificantandcorrectlysignedfor

ourtwogroupsofcountries.Indeed,a1%increaseinproductivitydifferentials(resp.termsof

trade)isassociatedwitha0.65%(resp.1.47%)appreciationintherealeffectiveexchangerate

undertheregimeofthemonetaryunion,whilethesameincreaseinproductivitydifferentials

(resp.termsoftrade)leadsto0.67%(resp.0.36%)realexchangerateappreciationforIMP

countries.Consequently,thelong-runeffectsofproductivitydifferentialsontherealexchange

ratesaremorepronouncedintheIMPcasethanthoseinthecurrencyunion.Theinverseis

validforthetermsoftradeeffectsontherealexchangerates.Ournextgoalisthemisalignment

calculation.
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Table4.3– Long-runestimation

Variables CUCountries IMPCountries

coefficients t-stat coefficients t-stat

log(PROD) -0.655*** -11.296 -0.675*** -14.615

log(TOT) -1.474*** -6.161 -0.365*** -4.802

Observations 768 576

R2 0.96 0.98

Note:***indicatesthatthecoefficientissignificantat1%level. Theindividualcountry-fixedeffectsare

presentedinAppendixD.2.

4.2.2.Currency misalignment,exchangeratedynamicsandtheZLBacross mone-

taryregimes

Inthissubsection,basedupontheexchangerateregimesweassesswhetherornottheZLB

constraintinfluencesmisalignmentsandshort-rundynamicsoftherealexchangerate.From

theestimatedlong-runelasticities,wederivecurrencymisalignment(misi,t)foreachcountry

ofthetwogroupsasfollows:

misi,t=log(RER)i,t−(αi+γ̂1log(PROD)i,t+γ̂2log(TOT)i,t) (4.6)

From(4.6),currencymisalignmentsarethegapbetweenobservedrealexchangeratesandtheir

equilibriumvalues,whichareestimatedaccordingtotheDOLSprocedure. Apositivemis-

alignmentcorrespondstoanundervaluationwhereasanegativevalueofmisalignmentmeans

acurrencyovervaluationcomparedtoitsfundamentals.Figure4.1displayscurrencymisalign-

mentsandtheZLBepisodesforselectedcountriesineachsample. Misalignmentsforothers

countriesarereportedinAppendixD.3.Graphically,theresultssuggestthattheZLBepisodes

aregenerallycharacterisedbyanovervaluation(negativemisalignment)ofrealexchangerates

withinthecurrencyunion(nineoutoftwelvecountries)whenthesameperiodscoincidein

generalwithamixedbehaviourofexchangeratesincountriesevolvingunderthefloating

regime13.Forinstance,weseethatcurrenciesofUnitedStates,SwedenandCzechRepublic

13.ThespecialcaseofJapanisanexceptionsinceitspolicyratehasbeenconstrainedatthezerofloorduring
almostthewholetimedimensionofthesample.
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areundervaluedwhilethoseofUnitedKingdom,CanadaandIsraelareovervaluedwhenthe

ZLBoccurs.
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Figure4.1– MisalignmentsunderZLBperiodsforselectedcountries
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Inordertosupportthisobservation,wenowexplorewhetherornotthereisacorrelation

betweentheZLBconstraintandexchangeratemisalignments.Indeed,weregressmisalignments

onadummyvariable(dumZLB)whichaccountsfortheZLBconstraint.Thedummyvariable

isdefinedinsuchawaythatittakesthevalueof1intheZLBperiodsand0elsewhere. We

assumethattheZLBperiodscorrespondtothoseunderwhichthenominalinterestratesare

inferiorto1%14.Inordertotakeintoaccountthepersistenceincurrencymisalignments,we

specifytheequationtobeestimatedas:

misi,t=ϑ1misi,t−1+ϑ2dumZLBi,t+µi,t (4.7)

whereϑ1andϑ2arerespectivelythemisalignmentpersistenceandthecoefficientmeasuring

thelinkbetweentheZLBconstraintandmisalignments.µi,tisanerrorterm.TheGeneralized

MethodofMoment(GMM)isusedtoestimatetheequation(4.7). Thismethodprovidesa

consistentestimatorinsuchacontextofdynamicpaneldatamodels. Table4.4summarizes

theestimationresultsforboththeCUsampleandtheIMPsample. Allcoefficientsaresta-

tisticallysignificant,exceptforthatofthedummyvariableundertheIMPregime. Wefind

thatmisalignmentsarebroadlypersistentinthesamemagnitudeforIMPcountries(0.868)and

CUcountries(0.86).DespitethelowlevelsofestimatedcoefficientsassociatedwiththeZLB

effects,wefindthattheZLBconstraintnegativelyinfluencesmisalignments(currencyoverval-

uation)inboththefloatingregimeandthecurrencyunion.TheeffectoftheZLBconstraintin

thefloatingcountriesisnotstatisticallysignificant.Beforetrackingthemechanismbehindthis

findinginthetheoreticalmodel,werelyonthefollowingintuition.Byconstruction,anincrease

inovervaluationcomesfromtheobservedrealexchangerateappreciationorthedepreciation

ofequilibriumexchangerates.Theappreciationinobservedrealexchangeratesisduetothe

nominalexchangerateappreciationandahigherlevelofinflationinhomecountryrelativeto

allpartners.Theequilibriumexchangeratedepreciatesbecauseofthedecreaseinproductivity

differentialsand(or)termsoftrade. Theoppositeexplanationholdsfortheundervaluation

ofcurrencies.SinceagreatrecessioncharacterisedbytheZLBconstraintdepressesoutput

(productivitydifferentials),pricelevels(thus,termsoftrade)andaffectsthenominalexchange

ratemovementsviatheinterestratesandpricelevelexpectations,onecansupportthatthe

constrainedinterestrateatzeroisaccompaniedbymovementsinbothobservedandequilib-

14.TheinterestratedatasourceisindicatedinAppendixD.1.

182



4.2. Empiricalinvestigation

riumrealexchangerates. Consequently,currencymisalignmentsareaffectedthroughthese

channelsandthisshouldhappendifferentlyaccordingtotheconsideredmonetaryregimes.

Table4.4–Estimationoftherelationbetween misalignmentandZLB

Variables CUCountries IMPCountries

coefficients t-stat coefficients t-stat

mist−1 0.86*** 48.086 0.868*** 45.825

DumZLB -0.007* -1.791 -0.003 -1.308

Observations 768 576

R2 0.76 0.78

Note:***and*indicatethatthecoefficientsarerespectivelysignificantat1%and10%levels.

Furthermore,wecomparethelevelsofcurrencymisalignmentsamong“normal”andZLB

times,aswellasbetweenmonetaryregimesundertheZLBconstraint.Let’sbeginwithcompar-

ingtheaveragesofmisalignmentsinandoutsidetheZLBperiodundereachmonetaryregime.

Afterwards,wecomparethemisalignmentaveragesduringtheZLBperiodacrossdifferentmon-

etaryregimes.Tothisend,weperformmean-comparisontestsinordertocheckwhetherornot

themeansofmisalignmentsaresignificantlydifferentbetweenthesubperiodswithandwithout

theZLBconstraintineachregime,andamongthesubsampleswiththeZLBconstraintunder

thetworegimes.ThenullhypothesisofthefirsttestisthatthemeanmisalignmentintheZLB

subperiodisequaltothatofthenon-ZLBsubperiod.Thenullhypothesisofthesecondtest

supposesthatthemeanmisalignmentintheZLBsubperiodunderthecurrencyunionisequal

tothatundertheIMPregime.ThetestsareT-testwithunequalvariancessincesubsamples

havedifferentlengths:

t1=
(miswzlb,r−miszlb,r)

V2
wzlb,r

Nwzlb,r
+
V2
zlb,r

Nzlb,r

and t2=
(miszlb,cu−miszlb,imp)

V2
zlb,cu

Nzlb,cu
+
V2
zlb,imp

Nzlb,imp

wheremiszlb,randmiswzlb,r areempiricalmeansofmisalignmentsinandoutsidetheZLB

period,respectively,undertheregimer={cu,imp}.V2zlb,randV
2
wzlb,r,arethecorresponding

empiricalvariances.Nzlb,randNwzlb,rarethesizesofsubsamplesofZLBandnon-ZLBperiods,

respectively.

TheresultsofthetwotestsaredisplayedinTable4.5.Basedontheteststatistics,wehave
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strongevidenceagainstthenullhypothesisoftheequalityofmisalignmentmeansinandoutside

theZLBperiodunderthecurrencyunionregime,whilewefailtorejectthesamehypothesis

undertheIMPregime.ThenullhypothesisoftheequalityofmisalignmentmeanswiththeZLB

constraintamongthetwomonetaryregimesisalsostronglyrejected.Theseresultssuggestthat

thereisadifferenceinmeansbetweencurrencymisalignmentsinandoutsidetheZLBperiod

undertheregimeofthecurrencyunion.Inparticular,currencymisalignmentswithoutthe

ZLBconstraintarelargeronaveragethanthosewiththeZLBconstraintunderthemonetary

union(asshownontheright-handsideofTable4.5). However,undertheIMPregime,we

findthatthemeansofmisalignmentsarenotdifferentbetweentheZLBperiodandthenon-

ZLBperiod. Thesefindingsareinlinewiththosehighlightedbytheestimatesofregression

(4.7).Additionally,Table4.5suggeststhatwhencountriesaresubjecttotheZLBconstraint,

themeansofcurrencymisalignmentsaredifferentbetweenthemonetaryunionandtheIMP

regime.Specially,misalignmentsunderthecurrencyunionregimearesmalleronaveragethan

thoseundertheIMPregimewhentheZLBoccurs.

Table4.5–Testsofthe meancomparison

ZLBversusnon-ZLB

t1 P-value P-valueofthesignificantaltrenativehypothesis

CU 6.387*** 0.000 Ha:(miswzlb,r−miszlb,r)>0;P-value=0.000

IMP 0.413 0.679

CUversusIMP

t2 P-value P-valueofthesignificantaltrenativehypothesis

ZLBperiod -3.778*** 0.000 Ha:(miszlb,cu−miszlb,imp)<0;P-value=0.000

Note:***indicatesthatthenullhypothesisissignificantlyrejectedat1%level.

Inordertostrengthenouranalyses,wefocusontheanalysisofshort-runrealexchangerate

dynamicsbyestimatingthepanelVectorErrorCorrectionModels(VECM)whichisspecified

asfollows:

∆log(RER)i,t=θmisi,t−1+ψ1dumZLBi,t+
2

q=1

ψ2,q∆Xi,t+ζi,t (4.8)
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whereθisthespeedofadjustmentwhichisexpectedtobenegativeandlessthanoneinab-

solutevalue;Thenegativesignindicatesthattherealexchangerateadjustsateachperiod

insuchamannerthattoreducethepreviousmisalignment;dumZLBi,tdenotesthedummy

variabletakingintoaccounttheZLBepisodes;Xi,tisthesetof(q=2)explanatoryvariables

(productivitydifferentialsandtermsoftrade)andζi,ttheerrorterm;ψ1andψ2,qaretheshort-

runcoefficients.∆standsforthefirstdifferencesymbol.

OurVECMmodelallowsfortheZLBdummyvariable(dumZLBi,t)andchangesinfundamen-

talsXi,tinfluencetheshort-rundynamicsoftheRERi,t.

InordertoassesstheimpactoftheZLBontheconvergenceprocesstowardequilibrium,wees-

timatetwoVECMmodels:amodelwhichdoesnotincludetheZLBdummyvariable(VECM1)

andanotherwhichtakesintoaccounttheZLBvariable(VECM2).Inparticular,byassuming

thattheZLBconstrainthasonlyanimpactontheshort-runadjustmentprocessofthereal

exchangerate,weintroducetheZLBdummyvariableintothe(VECM2)modelasanexoge-

nousnon-fundamentalvariable.

Toestimateequation(4.8)inboththeversionswithoutandwiththeZLBdummy,weusethe

GMMapproachwhichprovidesconsistentestimationofthecoefficients.Resultsaresumma-

rizedinTable4.6.
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Table4.6–EstimationofthepanelVectorErrorCorrection Models(VECM)

Variables
CUcountries IMPcountries

coefficients t-stat coefficients t-stat

Model

VECM1

mist−1 -0.102*** -7.528 -0.129*** -6.823

∆log(PROD) -0.483*** -16.368 -0.655*** -15.259

∆log(TOT) -0.102 -1.605 -0.279*** -3.800

R2 0.30 0.34

Model

VECM2

mist−1 -0.105*** -7.493 -0.130*** -6.878

∆log(PROD) -0.484*** -16.377 -0.658*** -15.317

∆log(TOT) -0.105* -1.649 -0.276*** -3.7662

dumZLB -0.002 -0.743 -0.003 -1.320

R2 0.31 0.34

Observation 768 576

Note:***and*indicatethatthecoefficientsarerespectivelysignificantat1%and10%levels.

Theresultsareinlinewiththosepreviouslyfound.Asexpected,thespeedofadjustmentis

significantlynegativeinboththeEurozoneandFloatersgroups.Theconvergencespeedofreal

exchangeratetowardequilibriumishigherforIMPcountries(13%intheVECM2)thanfor

Eurozonegroup(10.5%intheVECM2).Thismeansthattherealexchangeratemoveseach

quarterinordertoreduce13%ofpastmisalignmentinfloatingcountrieswhile10.5%ofpast

misalignmentisreducedincurrencyunion.Thisresultfurtherimpliesthatmisalignmentsare

morepersistentinCUcountriesthaninIMPcountries.Thisseemstobereasonablesincethe

realexchangeratecannotadjustquicklyunderaregimeofthecurrencyunionduetoshort-term

pricerigidity.BycomparingthemodelswithoutandwiththeZLBdummy,wecanobservethat

theZLBconstraintslightlyincreasestheconvergencespeedoftherealexchangeratetoward

itsequilibriumlevelunderthetworegimes.

FindingsinTable4.6alsoindicatethatcontemporaneouschangesinfundamentalsinfluence
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significantlytherealexchangerateintheexpecteddirection. Additionally,wefindthatthe

effectsoftheZLBconstraintontheshort-termdynamicsoftherealexchangeratearenon-

significantlynegativeinboththemonetaryunionandtheIMPregime.Thisseemstoindicate

thattheZLBeffectsoncurrencymisalignmentscouldcomefromequilibriumvaluesofexchange

ratesviathechannelsofproductivitydifferentialsandtermsoftrade,whichareimpactedby

thelargedeflationgeneratingtheZLBconstraint.

Summaryoftheempiricalresults

ThegoalofthisempiricalexercisewastoassesstheimpactsoftheZLBoncurrencymisalign-

mentsdependingonmonetaryregimes.Inthisperspective,wefindthattheZLBconstraint

negativelyimpactsmisalignmentsinthesenseofacurrencyovervaluationinboththecurrency

unionandthefloatingregime,eventhoughitseffectisnon-significantunderthelatterregime.

Whencountriesarebelongingtothecurrencyunionthereexistsadifferenceinlevelbetween

misalignmentsintheZLBperiodandthoseinthe“tranquil”period,whilethisdifferencedoes

notexistfortheindependentfloatingcountries.Inparticular,theZLBconstrainthasactedby

reducingcurrencymisalignmentsinthemonetaryunioncountries.Consequently,despitethe

factthatcurrencymisalignmentsaremorepersistentinthecurrencyunioncomparedtothe

IMPregime,theyarelargeronaverageinthelatterregimethanintheformerwheneconomies

arehitbyalargeshockthatstucktheinterestrateatzero.Additionally,theZLBconstraint

generallyincreasesthespeedofconvergenceoftherealexchangeratestowardstheirlong-run

valuesirrespectiveofthecurrencyregimes.Inthisrespect,byshowingthataZLBenvironment

decreasescurrencymisalignmentswithinacurrencyunion,ourresultstendtobalancethoseof

Coudertetal.(2013)whofoundthatcurrencymisalignmentshaveincreasedonaverageforall

Euroareacountriessincethemonetaryunion,andthattheybecamemorepersistent.

Wenowinvestigatewhetherthesesempiricalfindingscouldberationalisedbyatheoretical

model.Thisisthepurposeofthenextsection.
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4.3.The model

Inthissection,wedevelopadynamicstochasticgeneralequilibrium(DSGE)modelinwhich

currencymisalignmentsarederivedfromthegapbetweentheactualrealexchangerateand

itspotential(natural)levelthatprevailsundertheflexiblepriceequilibrium. Thepurposes

ofthemodelaretoinvestigatetheeffectsoftheZLBconstraintoncurrencymisalignments,

andthentheoreticallysupportingthepreviousempiricalinvestigation. Ourapproachallows

exitfromtheZLBtobedeterminedendogenously,ratherthanfixedarbitrarily. Weconsider

twocountriesofequalsize:Home(H)andForeign(F),two-sectors:tradableandnon-tradable

sectors. Eacheconomyispopulatedbyacontinuumofunitmasshouseholdswithinfinite

life,andproducesnon-tradableandtradablegoodsusingsector-specificlabour. Monopolistic

competitionandstickypricesareintroducedinordertoaddresstheissuesofmonetarypolicy.

Sincethegeneralsetupoftheforeigncountryissimilarandsymmetricaltothatforthehome

country,thissectionpresentsthedetailsofthemodelfromthelatter.Variablesfortheforeign

countryaredenotedbyanasteriskandthedetailsoftheforeignpartofthemodelarepresented

inAppendixD.5.

4.3.1.Households

Therepresentativehome-householdmaximizesherfollowingexpectedvalueofherlifetime:

=Et
∞

t=0

βt{Ut(Ct,εt,Nt)} (4.9)

whereCtdenotesconsumptionandNthoursworked; ishousehold’sexpecteddiscountedsum

ofutilities,Ut(Ct,εt,Nt)denotestheirutilityfunction,0<β<1istheintertemporaldiscount

factorandεtrepresentsashocktopreferencesorademandshock.Anegativeεtshockimplies

thatagentswishtopostponeconsumptionovertime,andwillthusincreasetheirdesiredsavings.

εtfollowsafirst-orderautoregressiveprocess:log(εt) =ρεlog(εt−1)+eε,t, with eε,t∼

i.i.d.(0,σ2ε).

ThefinalconsumptionbasketisaCESaggregateofnon-tradable(CN,t)andtradable(CT,t)

goodswithaconstantelasticityofsubstitutionν>0:

Ct= α
1
ν(CT,t)

ν−1
ν +(1−α)

1
ν(CN,t)

ν−1
ν

ν
ν−1 (4.10)
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whereα∈[0,1]istheshareoftradablegoodsintotalconsumption.

Theassociatedpriceindexisgivenby:

Pt=[α(PT,t)
1−ν+(1−α)(PN,t)

1−ν]
1
1−ν (4.11)

Thenon-tradableconsumptionbasketismadeupofacontinuumofdifferentiatedvarietiesof

goodsCN,t≡(
1
0CN,t(j)

−1

dj)−1withthecorrespondingpricePN,t=(
1
0PN,t(j)

1−dj)
1
1− and

>1,theelasticityofsubstitutionbetweenvarieties.

Thetradablegoodsbasketisacompositeofhome(CH,t)andforeign(CF,t)tradablegoods,

withκ>0astheconstantelasticityofsubstitution:

CT,t= ω
1
κ(CH,t)

κ−1
κ +(1−ω)

1
κ(CF,t)

κ−1
κ

κ
κ−1 (4.12)

whereωistheshareoftradablegoodsproducedinthehomecountry.Thecorrespondingprice

indexis

PT,t=[ω(PH,t)
1−κ+(1−ω)(PF,t)

1−κ]
1
1−κ (4.13)

where(PF,t)isthepriceoftheforeigntradableconsumptiongoodsand(PH,t)denotestheprice

ofthedomestictradablegoods.

Thebasketsofhome(CH,t)andforeign(CF,t)tradablegoodsandtheirassociatedprices(PH,t

andPF,t)aredefinedfromthesimilarmannerofthedifferentiatedvarietyaggregationthatfor

thecaseofthenon-tradablebasket.Therefore,theelasticityofsubstitutionbetweenvarieties,

,isidenticalacrosssectors.

Bytheexpenditureminimizationproblem,thefollowingoptimaldemandsfordifferentgoods
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yield:

CN,t=(1−α)
PN,t
Pt

−ν

Ct (4.14)

CT,t=α
PT,t
Pt

−ν

Ct (4.15)

CH,t=ω
PH,t
PT,t

−κ

CT,t (4.16)

CF,t=(1−ω)
PF,t
PT,t

−κ

CT,t (4.17)

Thehouseholdfacesthefollowingperiod-by-periodbudgetconstraint:

PtCt+Bt+StB
∗
t=WtNt+(1+it−1)Bt−1+(1+i

∗
t−1)Γt−1(·)StB

∗
t−1+∆t (4.18)

whereWtdenoteshousehold’snominalwageand∆tareprofitsrebatedequallytothehouseholds

byfirms.BtandB
∗
taretheindividual’sholdingsofdomesticandforeignnominalrisk-less

bondsdenominatedintheissuingcurrency,itandi
∗
tarethecorrespondinginterestrates,St

denotesthenominalexchangeratedefinedasunitsofdomesticcurrencyperoneunitofforeign

currency.ThefunctionΓt
StB∗t
YPt

capturesthecostofinternationalborrowings.Thisspreadis

increasingintheaggregatelevelofforeigndebt(Γt
StB∗t
YPt

≡exp−γ(
StB∗t
YPt
)withΓt(·)<0)

andisequaltozerowhentheNFApositionisatitssteadystatelevel(Γt(0)=1)
15. The

temporarydeviationfromuncoveredinterestrateparity(UIP)isintroducedbythiscost.γ

isthesensitivityoftheinternationalborrowingcostwithrespecttoNFAposition.Following

BenignoandThoenissen(2008),wehaveassumedthathomecurrency-denominatedbonds

areonlytradeddomestically,suchasforeignhouseholdsallocatetheirwealthonlyinbonds

denominatedintheforeigncurrency16.

15.AsdiscussedinSchmitt-GrohéandUribe(2003),introducingthetransactioncostΓt(·)hasatechnical
advantagetodealwithanonstationarityproblemintheopeneconomymodels.
16.Thisasymmetryinthefinancialmarketstructureismadeforsimplicity. Theresultswouldnotchange
ifweallowedhomebondstobetradedinternationally. Wewouldjustneedtoaddanadditionalarbitrage
condition.
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Thesolutiontothehouseholdproblemimpliesthefollowingoptimalityconditions:

−UN,t(Ct,εt,Nt)

UC,t(Ct,εt,Nt)
=
Wt
Pt

(4.19)

UC,t(Ct,εt,Nt)=Et β(1+it)
Pt
Pt+1
UC,t+1(Ct+1,εt+1,Nt+1) (4.20)

andthethefollowingoptimalrisksharingconditionholds:

Et
U∗C,t+1(C

∗
t+1,ε

∗
t+1,N

∗
t+1)

U∗C,t(C
∗
t,ε

∗
t,N

∗
t)

P∗t
P∗t+1

=Et
UC,t+1(Ct+1,εt+1,Nt+1)

UC,t(Ct,εt,Nt)

Pt
Pt+1

St+1
St
Γt(
StB

∗
t

YPt
) (4.21)

Foreignhouseholdpreferencesandchoicescanbedefinedsymmetrically.

4.3.2.Openeconomyexpressions

Letusdefinethetermsoftrade(TOTt),therelativepriceoftradedgoods(Qt)andthereal

exchangerate(RERt)as,respectively:TOTt=
PF,t
PH,t
,Qt=

PT,t
PN,t
andRERt=

StP∗

Pt
.

Giventhedefinitionforthetermsoftrade,therelativepriceoftradedgoods,(4.3)and(4.5),

thefollowingequationholds:

PT,t
PH,t

= ω+(1−ω)(TOTt)
1−κ

1
1−κ≡f(TOTt) (4.22)

Pt
PN,t

=[α(Qt)
1−ν+(1−α)]

1
1−ν≡f(Qt) (4.23)

Finally,wecanrelatetherealexchangeratetothetermsoftradeandtherelativepriceof

tradedgoodsasfollows:

RERt=
f∗(Q∗t)Qtf

∗(TOT∗t)TOTt
Q∗tf(Qt)f(TOTt)

(4.24)

4.3.3.FirmsandPriceSetting

Foreachcountry,weassumethattheproductionoccursintwosectors:tradableandnon-

tradable.Inthissection,thetwoproductionsectorsindomesticeconomyareindexedby

k∈{H,N}.

Inbothsectors,acontinuumofmonopolisticallycompetitivefirmsofmeasureunity,indexed
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byl,producesoutputYk,t(l)usingthetechnology:

Yk,t(l)=Ak,tNk,t(l) (4.25)

whereNk,tdenoteshoursworkedinsectork,Ak,tisatechnologicalshockthatiscommontoall

firmsandfollowsastationaryfirst-orderautoregressiveprocess:log(Ak,t)=ρAlog(Ak,t−1)+eA,t

witheA,t∼i.i.d.(0,σ
2
eA
).

Costminimizationbyfirmsimpliesthattherealmarginalcostofproductionineachsector(k)

is:

mck,t=
Wt
Ak,tPk,t

(4.26)

FollowingCalvo(1983),weassumethatfirmssetnominalpricesonastaggeredbasis:ateach

period,afraction(1−φk)offirmsarerandomlyselectedtosetnewprices(Pni,t(j)),whilethe

remainingfractionφk∈[0,1]offirmskeeptheirpricesunchanged.

Theoptimalpricesettingproblemforafirm(l)ofthesector(k)thatisabletoresetitsprice

attimetis:

max
Pn
k,t
(l)
Et






∞

s=0

(φk)sΛt,t+s




Pnk,t(l)

Pk,t+s

Pnk,t(l)

Pk,t+s

−

Yk,t+s−mck,t+s
Pnk,t(j)

Pk,t+s

−

Yk,t+s









(4.27)

whereΛt,t+s=β
sUC,t+s(Ct+s,εt+s,Nt+s)

UC,t(Ct,εt,Nt)
isthediscountfactorforfuturerealprofits.

Thefirstorderconditionimplies:

Pnk,t(l)= −1

∞
s=0(βφ

k)sUC,t+1(Ct+s,εt+s,Nt+s)Yk,t+sPk,t+smck,t+s
∞
s=0(βφ

k)sUC,t+1(Ct+s,εt+s,Nt+s)Yk,t+sP
−1
k,t+s

(4.28)

GiventheCalvo-typesetup,theaggregatedomesticsectorialpriceindexevolvesaccordingto

thefollowinglawofmotion,

P1−k,t =(1−φ
k)(Pnk,t)

1− +φkP1−k,t−1 (4.29)

Theforeigneconomyhasananalogouspricesettingmechanism.

Sincetheassumptionthatpricesaresetintheproducercurrencyforexportsandthatthe

internationallawofonepriceholdsforthetradablegoodsinthisbaselinemodel,thepricesof
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homegoodssoldabroadandthoseofforeigngoodssoldinhomecountryaregiven,respectively,

by:P∗H,t=
PH,t
St
andPF,t=StP

∗
F,t.

4.3.4. Monetarypolicyrules

Themonetaryauthoritysetstheshorttermnominalinterestratebyreactingtoendogenous

variables(activemonetarypolicy),exceptwhenthezeroboundconstraintisactive.

Undertheregimewithseparatecurrencies,themonetaryauthorityofeachcountrysetsits

owninterestrate,whichfollowsaTaylorruletruncatedatzero,

it=max(0,i+ϕ1πt+ϕ2xt) (4.30)

whereϕ1>1andϕ1<1arethecentralbank’sresponsetotheinflationrate(πt)andoutput

gap(xt),respectively.iisthesteady-statevalueoftheinterestrate(it).

Underacurrencyunion,thecommoncentralbanksetsthenominalinterestrateaccording

tothefollowingTaylor-typeinterestrateruletruncatedatzero,

icut =max(0,i
cu+ϕ1π

cu
t +ϕ2x

cu
t) (4.31)

whereϕ1>1andϕ1<1arethecentralbank’sresponsestotheunion’sinflationrate(π
cu
t)

andunion’soutputgap(xcut),respectively. Wedefineπ
cu
t =(πt)

0.5(π∗t)
0.5andxcut =(xt+x

∗
t).

icuisthesteady-statevalueoftheinterestrate(icut).

4.3.5. MarketClearingandNetForeignAssetposition

Theaggregategoodsmarketclearinginthetradableandnon-tradablesectorssatisfies,

YH,t=CH,t+C
∗
H,t (4.32)

YN,t=CN,t (4.33)

whereC∗H,t=α(1−ω)
P∗H,t
P∗T,t

−κ
P∗T,t
P∗t

−ν

C∗tdenotestotalexportstoforeigncountry.

Thecountryaggregateresourceconstraintisthen:

Yt=YH,t+YN,t (4.34)
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withYtdomesticoutput.

Aggregatelabourmarketclearingrequires,

Nt=NH,t+NN,t (4.35)

Theforeignmarketclearingconditionsareanalogous.

Thecountrywideproducerpriceandrealmarginalaredefinedasfollows:

Pd,tYt=PH,tYH,t+PN,tYN,t (4.36)

mctYt=mcH,tYH,t+mcN,tYN,t (4.37)

Pd,tandmctaretheproducerpriceindex(PPI)andtheaggregaterealmarginalcostinhome

country,respectively.Combiningthemarketclearingconditionswiththehouseholds’budget

constraintyieldsthefollowingdynamicofthenetforeignassets(NFA)position(i.e.thebalance

ofpayments)17:

StB
∗
t=(1+i

∗
t−1)Γt−1(·)StB

∗
t−1+PH,tC

∗
H,t−PF,tCF,t (4.38)

Theexpressionofequation(4.40)inrealtermsrelativetothesteady-stateoutputisgivenby:

b∗t=(1+i
∗
t−1)Γt−1(·)

St
πtSt−1

b∗t−1+
PH,tC

∗
H,t

PtY
−
PF,tCF,t
PtY

(4.39)

withb∗t=
StB∗t
YPt
.

4.3.6.Equilibriumdynamics

Inordertosolvethemodel,welog-linearizeitsequilibriumconditionsaroundthesteady

state.Thesteadystateandthelog-linearizedversionofthemodelarepresentedinAppendices

D.4andD.5,respectively.Acircumflexmeansthelog-deviationofavariablefromitssteady-

statevalue.

Weemploythefollowingutilityfunction:

Ut(Ct,εt,Nt)=εt
C1−σt
1−σ

−
N1+ηt

1+η
(4.40)

17.Sincehouseholdsindomesticeconomyareidentical,thedomesticbondsmarketisinzeronetsupply.
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whereσisthehousehold’sriskaversionparameter(theinverseofintertemporalsubstitution

elasticity)andηdenotestheinverseofFrischlaboursupplyelasticity.

Here,weusethelog-linearizedversionofthemodelinordertoderiveits“gap”formulation,

inwhichvariablesareexpressedasthedifferencebetweentheirlog-linearizedlevelswhenprice

arestickyandfullyflexible(i.e.thelog-deviationofthecurrentlevelofthevariablefromits

naturallevel). Wepresentthe“gap”versionofthemodelforonlythedomesticcountry,that

oftheforeigncountrybeingsummarizedinAppendixD.6.

Let’sdefinevariableswithsuperscriptpastheflexible-pricelevelsofvariables.Theflexible-

pricevaluesofthemodelvariablesarecalledtheirnaturalorpotentialvaluesandcanbefound

byimposingtheconditionsmcpH,t=0andmc
p
N,t=0(whichimplyΠ

p
H,t=0andΠ

p
N,t=0)since

therealmarginalcostsinbothtradableandnon-tradablesectorsareconstantandcorrespond

totheinverseoftheconstantmarkupintheflexible-priceequilibrium(seethemodel’ssteady-

stateintheappendix). Wefurtherassumethezeronetforeignassetholdingsinthelongrun

(bpt=0),implyingthatthecurrentaccountisinequilibrium(zeronetexports)underflexible

prices.Thiscorrespondstothecompletemarket’snetassetholdings,andtakingtogetherwith

theflexiblepriceconditionleadstotheefficientallocation.Therefore,ourtheoreticalconcept

ofthelong-runexchangeratecoincideswithbothasortoftheexternalbalanceequilibrium

notionandtheefficientallocation(whicharisesundertheflexiblepriceandcompletemarket

condition).Ournaturalexchangerateisefficientandtime-varying.

Beforeusingtheseconditionsinthevariablederivationintermsof“gaps”,letusmakesome

definitionsas:

—Ouputgap: xt=yt−y
p
t

— Misalignmentorrealexchangerategap: rerGt=rert−rer
p
t

—Termsoftradegap: totGt=tott−tot
p

t

—Gapoftherelativepriceoftradedgoods: qGt=qt−q
p
t

Substitutingthelog-linearizedversionsoftheequation(4.34)anditsforeigncounterpart(

AppendixD.5.28andAppendixD.5.53)intothelog-linearizedexpressionfortheconsumption

Eulerequation(i.e.AppendixD.5.13)yieldsthefollowinglog-linearizedIScurveequation:

yt=yt+1−
Z2
Z1
∆y∗t+1−Z2Z3

Z2
Z1
+1 ∆tott+1−Z2ν

Z2
Z1
+1 rert+1

−
1

σ

Z1−Z2
Z1

(it−Πt+1)−
1

σ

Z1−Z2
Z1

(εt+1−εt)(4.41)
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withthenotationsthat:

Z1=[αω+(1−α)],Z2=α(1−ω)andZ3=[2ω(κ−ν)+ν].

Bypluggingthelog-linearizedversionsof(4.19),(4.35),(4.34)andforeigncounterpartof

(4.34)intothetwolog-linearizedequationsof(4.26),weobtainthefollowinglog-linearized

realmarginalcostsinthetwosectors:

mcH,t=
σZ1

(Z1−Z2)
+ηyt−

σZ2
(Z1−Z2)

y∗t−
σZ2Z3
(Z1−Z2)

−
Z2
α
tott

−
σZ2

(Z1−Z2)
νrert−ηat−aH,t−(1−α)qt (4.42)

mcN,t=
σZ1

(Z1−Z2)
+ηyt−

σZ2
(Z1−Z2)

y∗t−
σZ2Z3
(Z1−Z2)

tott

−
σZ2

(Z1−Z2)
νrert−ηat−aN,t+αqt (4.43)

whereat=
YH
Y
aH,t+

YN
Y
aN,t islog-linearizedcountrywidetechnologicalshock. Substituting

(4.42)and(4.43)intothelog-linearizedexpressionof(4.37)givesthelog-linearizedaggregate

realmarginalcostas:

mct=
σZ1

(Z1−Z2)
+ηyt−

σZ2
(Z1−Z2)

y∗t−
σZ2Z3
(Z1−Z2)

−Z2 tott

−
σZ2

(Z1−Z2)
νrert−(1+η)at (4.44)

Imposingthatmcpt=0(sincemc
p
H,t=0andmc

p
N,t=0),thesolutionforpotentialoutputcan

bewritten,

ypt=
Z2σ

(σ+η)Z1−ηZ2
y∗pt +

Z2(σZ3−Z1+Z2)

(σ+η)Z1−ηZ2
tot
p

t+

Z2σν

(σ+η)Z1−ηZ2
rerpt+

(1+η)(Z1−Z2)

(σ+η)Z1−ηZ2
at (4.45)

196



4.3. Themodel

Toobtainatractablesolutionforthepotentialrealinterestrate,weuseandrearrange(4.41)

suchas:

rpt=
Z1σ

Z1−Z2
∆ypt+1−

Z2σ

Z1−Z2
∆y∗pt+1−

Z2Z3σ

Z1−Z2
∆tot

p

t+1−

Z2σv

Z1−Z2
∆rerpt+1−(εt+1−εt)(4.46)

Therefore,theIScurveinthe“gap”formcanbeobtainedfrom(4.41)whichholdsforactual

andpotentialoutputandusingtheabovedefinitions,sothat:

xt=xt+1−
Z2
Z1
∆x∗t+1−

Z2Z3
Z1
∆totGt+1−

Z2
Z1
ν∆rerGt+1−

1

σ

Z1−Z2
Z1

it−πt+1−r
p
t (4.47)

Usingtheflexible-pricecondition,wecanrewritethelog-linearizedrealmarginalcostsin“gap”

formas:

mcH,t=
σZ1

(Z1−Z2)
+ηxt−

σZ2
Z1−Z2

x∗t−
σZ2Z3
(Z1−Z2)

−
Z2
α
totGt

−
σZ2
Z1−Z2

νrerGt−(1−α)q
G
t (4.48)

mcN,t=
σZ1

(Z1−Z2)
+ηxt−

σZ2
Z1−Z2

x∗t−
σZ2Z3
(Z1−Z2)

totGt

−
σZ2
Z1−Z2

νrerGt+αq
G
t (4.49)

mct=
σZ1

(Z1−Z2)
+ηxt−

σZ2
Z1−Z2

x∗t−
σZ2Z3
(Z1−Z2)

−Z2tot
G
t

−
σZ2
Z1−Z2

νrerGt (4.50)

Bylog-linearizing(4.11),(4.13),(4.36)andcombiningwiththelog-linearizeddefinitionofterms

oftrade,wegetthedynamicoftheCPIinflationas:

πt=α(1−ω)∆tot
G
t+αΠH,t+(1−α)ΠN,t=α(1−ω)∆tot

G
t+πd,t (4.51)
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whereΠd,t=πd,trepresentsthePPIinflation.Thelog-linearizationof(4.28)and(4.29)and

usingtheassumptionthatφT=φN=φandΠd,t=πd,tyields:

πd,t=βπd,t+1+
(1−φ)(1−βφ)

φ
mct (4.52)

Substituting(4.52)and(4.50)into(4.51)providesthePhillipscurve.Pluggingthelog-linearized

versionsof(4.20)anditsforeignanalogousintothelog-linearizedrisksharingcondition(4.21)

leadstothefollowingUncoveredInterestrateParity(UIP)condition:

rert=Etrert+1+(i
∗
t−Π

∗
t+1)−(it−Πt+1)−γb

∗
t (4.53)

ThesolutionfortherealinterestratefromtheIScurvein(4.41),definedasrt=(it−Πt+1),

anditsforeignanalogouscanbesubstitutedinto(4.53)suchthatthedynamicofrealexchange

rateis:

rert=rert+1−
σ

[Z1+Z2(2σν−1)]
∆yt+1+

σ

[Z1+Z2(2σν−1)]
∆y∗t+1+

2Z2Z3σ

[Z1+Z2(2σν−1)]
∆tott+1

+
(Z1−Z2)

[Z1+Z2(2σν−1)]
[∆εt+1−∆ε

∗
t+1]−

(Z1−Z2)

[Z1+Z2(2σν−1)]
γb∗t (4.54)

Theequation(4.54)holdsforthepotentialrealexchangerate,sothat:

rerpt=
σ

[Z1+Z2(2σν−1)]
[ypt−y

∗p
t]−

2Z2Z3σ

[Z1+Z2(2σν−1)]
tot
p

t

+
(Z1−Z2)

[Z1+Z2(2σν−1)]
(ε∗t−εt)(4.55)

From(4.54)whichholdsforobservedandpotentialrealexchangerate,weobtainthereal

exchangerategaporcurrencymisalignmentasfollows:

mist≡rer
G
t=rer

G
t+1−

σ

Z1+Z2(2σν−1)
∆xt+1+

σ

Z1+Z2(2σν−1)
∆x∗t+1

+
2Z2Z3σ

Z1+Z2(2σν−1)
∆totGt+1−

(Z1−Z2)

Z1+Z2(2σν−1)
γb∗t (4.56)
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Welog-linearizethebalanceofPaymentsin(4.39),toget:

b∗t=
1

β
b∗t−1+yt−ct−Z2tott (4.57)

Substitutingthelog-linearizedaggregateresourceconstraint(4.34)into(4.56)gives:

b∗t=
1

β
b∗t−1−

Z2
Z1−Z2

yt+
Z2

Z1−Z2
y∗t

+
Z2(Z3−Z1+Z2)

Z1−Z2
tott+

Z2
Z1−Z2

νrert (4.58)

Usingtheassumptionthatbpt=0,weeasilyderivetheNFAdynamicin“gap”terms,as:

b∗t=
1

β
b∗t−1−

Z2
Z1−Z2

xt+
Z2

Z1−Z2
x∗t

+
Z2(Z3−Z1+Z2)

Z1−Z2
totGt+

Z2
Z1−Z2

νrerGt (4.59)

Itisstraightforwardtoderivetheremainingequationsofthemodelin“gap”form. Conse-

quently,wesummarizethefullsetofreducedequationsofthemodelfordomesticcountryin

theBoxbelow18.Equation(E1)expressesthe“NewKeynesian”IScurveforatwo-sectoropen

economymodel. Wecanseethatthehomeoutputgap(xt)dependsinverselyonthedeviation

oftherealinterestrate(it−πt+1)fromitspotentialrate(r
p
t),ontheexpectedcurrencymis-

alignments,theexpectedtermsoftradegap,theexpectedchangesintheforeignoutputgap,

aswellasontheexpectedhomeoutputgapinthefollowingperiod.Theprice-settingequation

(E2)specifiescurrentCPIinflationtodependpositivelyonexpectedPPIinflation,theoutput

gapandnegativelyontheforeignoutputgap,thetermsoftradegapandcurrencymisalign-

ment. Equation(E5)givesthedynamicofcurrencymisalignmentasanegativefunctionof

theexpectedhomeoutputgapandtheNFAposition,andapositivefunctionoftheexpected

foreignoutputgapandthetermsoftradegapinthefollowingperiod.Equation(E6)stands

forthedynamicoftheNFAposition.Equations(E7)and(E8)definethetermsoftradegap

andthechangeintherelativepriceoftradedgoods,respectively.Equation(E12)and(E14)

indicatethatthepotentialrealinterestrateandpotentialexchangeratevarydirectlywiththe

preferenceshock.

18.ThefullsetofequationsdescribingtheforeigncountryispresentedinAppendixD.6.
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BOX: Modeldynamicfordomesticcountry

E1:xt=xt+1−
Z2
Z1
∆x∗t+1−

Z2Z3
Z1
∆totGt+1−

Z2
Z1
ν∆rerGt+1−

1
σ
Z1−Z2
Z1

it−πt+1−r
p
t

E2:πt=α(1−ω)∆tot
G
t+πd,t

E3:πd,t=βπd,t+1+
(1−φ)(1−βφ)

φ
mct

E4:mct=
σZ1

(Z1−Z2)
+ηxt−

σZ2
Z1−Z2

x∗t−
σZ2Z3
(Z1−Z2)

−Z2tot
G
t−

σZ2
Z1−Z2

νrerGt

E5:rerGt=rer
G
t+1−

σ

Z1+Z2(2σν−1)
∆xt+1+

σ

Z1+Z2(2σν−1)
∆x∗t+1+

2Z2Z3σ

Z1+Z2(2σν−1)
∆tGt+1−

(Z1−Z2)

Z1+Z2(2σν−1)
γb∗t

E6:b∗t=
1
β
b∗t−1−

Z2
Z1−Z2

xt+
Z2

Z1−Z2
x∗t+

Z2(Z3−Z1+Z2)
Z1−Z2

totGt+
Z2

Z1−Z2
νrerGt

E7:totGt=
1

(2ω−1)
rerGt−

1−α
2ω−1

qGt−q
G∗
t

E8:∆qGt=(1−ω)∆tot
G
t+πH,t−πN,t

E9:∆totGt=∆s
G
t+π

∗
F,t−πN,t

E10:it=max(0,i+ϕ1πt+ϕ2xt),IndependentFloatingregime

E11:icut =max(0,i
cu+ϕ1π

cu
t +ϕ2x

cu
t),CurrencyUnion

E12:rpt=
Z1σ
Z1−Z2

∆ypt+1−
Z2σ
Z1−Z2

∆y∗pt+1−
Z2Z3σ
Z1−Z2

∆tot
p

t+1−
Z2σν
Z1−Z2

∆rerpt+1−(εt+1−εt)

E13:ypt=
Z2σ

(σ+η)Z1−ηZ2

y∗pt +
Z2(σZ3−Z1+Z2)

(σ+η)Z1−ηZ2

tot
p

t+
Z2σν

(σ+η)Z1−ηZ2

rerpt+
(1+η)(Z1−Z2)

(σ+η)Z1−ηZ2

at

E14:rerpt=
σ

[Z1+Z2(2σν−1)]
[ypt−y

∗p
t]−

2Z2Z3σ
[Z1+Z2(2σν−1)]

tot
p

t+
(Z1−Z2)

[Z1+Z2(2σν−1)]
(ε∗t−εt)

E15:tot
p

t=
1

(2ω−1)
rerpt−

1−α
2ω−1

qpt−q
∗p
t

E16:qpt=(1−ω)tot
p

t
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4.3.7.Calibration

Theparametersarecalibratedonthebasisofthe“NewKeynesian”literature.Thefullset

ofparametersandthesourcesoftheircalibrationaresummarizedinTable4.8.Byfollowing

therecentliteratureontheZLB,weassumethattheZLBconstraintiscausedbyanegative

preferenceshock.Theshockisasymmetric,thus,ithitsonlythedomesticcountry.Inorder

togenerateanenvironmentawayfromtheZLBconstraint(i.e.innormaltimes),wechosethe

standarddeviationoftheshock(σε)equalsto0.02,ensuringthatinterestrates,bystabilizing

economies,remainabovetheirzerofloors. Bycontrast,alargestandarddeviationofthe

asymmetricpreferenceshockischosen(σε=0.25)inordertocausetheZLBconstraintinboth

thecurrencyunionandtheindependentpolicyregime. Toallowcomparisonacrossregimes,

thisshockmagnitudeisthesameinthetwoconsideredregimes.

Table4.7– Calibration

Description Parameter Value Source

Subjectivediscountfactor β 0.99 Standardintheliterature

InverseoftheFrischelasticityoflaboursupply η 2 Eggertssonandal.(2014)

Inverseofintertemporalelasticityofsubstitutioninconsumption σ 2 StockmanandTesar(1995)

Shareofhome-tradedgoods ω 0.57 Eggertssonandal.(2014)

ShareofNon-tradedgoods 1-α 0.62 Eggertssonandal.(2014)

ElasticityofsubstitutionbetweenTradedandNon-tradedgoods ν 0.74 Mendoza(1991)

ElasticityofsubstitutionbetweenHomeandForeign-tradedgoods κ 1.5 Backusandal.(1994)

Calvoprobability φ 0.75 Commoninthelitterature

Elasticityofforeignborrowingcost γ 0.007 RabanalandTuesta(2006,2010)

Inflationstabilizingcoefficientinthemonetaryrule ϕ1 2.2 closetoAhmadandal.(2013)

Outputgapstabilizingcoefficientinthemonetaryrule ϕ2 0.25 closetoAhmadandal.(2013)

Autocorrelaionofthepreferenceshock ρε 0.8 CookandDevereux(2014)

Autocorrelaionofthetechnologyshockineachsector ρA 0.8
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4.3.8.Currency misalignmentsand monetaryregimesawayfromthezerobound

Inthissubsection,wecomparethemonetaryunionandtheIMPregimeonthebasisof

currencymisalignmentwhenacountryfacesanasymmetricdemandshock,whichissmall

enoughthatthecentralbankcanstabiliseinflationandtheoutputgapbythetraditional

monetaryinstrument. Figure4.2showstheresponsesofthemaindomesticvariablestoa

negativepreferenceshockunderthemonetaryunionandIMPregimes.

Fromequation(4.55)and(4.46),thisshockcausesboththepotentialrealexchangerateto

depreciateandthepotentialrealinterestratetodecrease,implyinganincreaseinpotential

outputandadecreaseinoutputgap(seealsoequations4.45and4.47). Thepotentialreal

exchangeratedepreciatesbecauseoftherelativedeclineinthemarginalutilityofconsumption,

whichfurthercausesitselftherelativefallinCPIinflation.Thatfallininflationissupported

bytherelativeoutputgap’spath. UndertheIMPregime,thenominalandrealinterests

would(aggressively)trackinflationandtheoutputgap.Consequently,thenominalandreal

exchangeratedepreciate.Inthecurrencyunioncase,thenominalinterestratereflectsboth

theaverageinflationwithinthezoneandthearea-wideoutputgap,andthus,itdecreasesless

thanthatintheIMPcase. Accordingly,therealexchangeratedepreciatesmoreunderthe

IMPregimethanunderthecurrencyunion. Currencymisalignment(whichmaybeviewed

asanovervaluation)occurssincetheinitialdepreciationofthepotentialrealexchangerateis

largerthantheactualrealexchangeratedepreciation.Importantly,currencymisalignments

arebroadlyhigherunderthecurrencyunionthanundertheIMPregime,reflectingtheoutput

gapandactualexchangeratedynamics. ThisisinlinewithCoudertetal.(2013)’result

suggestingthatlevelsofcurrencymisalignmentsarelargerunderthemonetaryunionthan

undertheindependentpolicyin“normal”times.
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Figure4.2–DynamicsofkeyvariablesawayfromZLB

Notes:Time,measuredinquarters,isonthehorizontalaxis.Allvariablesaremeasuredinpercentdeviations

fromsteadystate,exceptinflationwhichisinpercentannualizedlevelwith0%itssteady-statevalue,thenominal

interestrate,therealinterestrateandthepotentialrealinterestratewhicharemeasuredinannualizedlevels

with4%theirrespectivesteady-statelevels.

4.3.9.EffectsoftheZLBconstraintoncurrency misalignments

Nowlet’sconsiderthecasewherethepreferenceshockislargeenoughtoconstraintheinter-

estratesattheirzerofloorsinthecurrencyunionandtheIMPregime.Theshockonlyaffects

thehomecountry.

Figure4.3displaysthebehavioursofmaindomesticvariablesinresponsetoanegativepref-

erenceshockcreatingaliquiditytrap. Asbefore,thisshocktendstodepressthepotential

realinterestrate(rpt)anddepreciatethepotentialrealexchangerate,implyinganincreasein

potentialoutput.

Notethat,ifthezeroboundisnotbinding,equation(4.47)impliesthattheactualrealinterest

rate(andthus,thenominalinterestrate)simplytracksthepotentialrealinterestrate.Asa

consequence,thedurationoftheliquiditytrapdependssolelyonhowlongthepotentialreal

interestrateremainsbelowzero.Sincethepotentialrealinterestratedepends,amongothers,

onthepotentialrealexchangeratefromequation(4.46),thislatteraffectsthedurationofthe
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ZLBconstraint(i.e.durationoftheliquiditytrap)whichmovesendogenously.

Letusreturntothekeymechanism. Whenthelargetasteshockoccurs,thecentralbankhas

tocutthenominalinterestrateinordertostabilizetheeconomy. Therequiredpolicyrate

levelforstabilizingshouldbebelowzero(potentialinterestrate)followingtheinflationrate

andtheoutputgap.Becauseofthezeroboundconstraint,themonetaryauthoritywillnotbe

abletocutthenominalratebytherequiredamount.Thisimpliesthatthenominalinterest

rateatzeroissuperiortoitspotentiallevel,andconsequentlytheactualrealinterestishigher

thanthenaturallevelintheZLBperiod.Thisleadstothefallintheoutputgapandinflation.

Thedifferencebetweenamongregimesintermsofadjustmentsoftheoutputgap,followedby

inflation,therealinterestrateandcurrencymisalignment,isexplainedbytheinitialappreci-

ationoftheactualrealexchangerateundertheIMPregimeandthedepreciationoccurringin

thecurrencyunion.

Indeed,asthepolicyrateunderthecurrencyuniondependontheaverageinflationwithin

theregionandthesumoftheregionoutputgap,theeconomicagentsanticipateahighfuture

inflationinthehomecountrywhentheliquiditytraplasts,implyingalowexpectedlong-term

realinterestrate. Consequently,thereisadeprecationoftherealexchangeratewhichonly

dependsonthehomerelativeinflation.

However,undertheIMPregime,agentsknowthatthepolicyrule(aggressively)respondsto

boththedomesticinflationandoutputgap. Theythusanticipatealowfutureinflationin

homecountry,andtherefore,theexantelong-runrealinterestratesubstantiallyrises.Thence,

thenominalandrealexchangerateappreciate. Thesemechanismshavealreadybeenamply

discussedinthepreviouschapter.

Sincetheshockleadstothepotentialrealexchangeratedepreciation,theactualrealdeprecia-

tionoccurringunderthecurrencyuniontendstoreducethecurrencyovervaluationrelativeto

theIMPregimeunderwhichtheactualrealexchangerateappreciates.

CurrencymisalignmentsarefinallyhigherintheIMPregimethaninthecurrencyunion,re-

flectingtheappreciationandthedepreciationoftheactualrealexchangerateintheformer

andlatterregimes,respectively.
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Figure4.3–DynamicsofkeyvariablesatZLB

Notes:Time,measuredinquarters,isonthehorizontalaxis.Allvariablesaremeasuredinpercentdeviations

fromsteadystate,exceptinflation,thenominalinterestrate,therealinterestrateandthepotentialrealinterest

ratewhicharemeasuredinannualizedlevelswith0%,4%,4%,and4%theirrespectivesteady-statelevels.

Theoreticalsummary

Therearethreemainlessonsfromtheory.First,themodelsuggeststhatinlinewithour

empiricalevidence,whenthezeroboundconstraintisbinding,currencymisalignmentsare

higheronaverageintheIMPregimecomparedwiththecurrencyunion.Second,thisrankingon

themisalignmentbasisamongregimesisreversedifthenominalinterestrateisnotconstrained.

Asintheempiricalanalysis,thesefirsttwopointssuggestthattheliquiditytraptendstoreduce

currencymisalignmentswithinthecurrencyarea.Thethirdlessonfromthetheoryislearned

bynotingthatthekeydrivingforcethatcausesthedifferenceinmisalignmentlevelsamong

regimesistherealexchangerateadjustment.Indeed,withouttheZLBconstrainttheactual

realexchangeratedepreciatesinboththemonetaryunionandtheIMPregime,butmorein

thelatterregimethanintheformer.Incontrast,iftheZLBconstraintbinds,theactualreal

exchangeratedepreciatesinthemonetaryunionwhereasitappreciatesundertheIMPregime.

Irrespectiveofthemonetaryregimesandtheenvironmentcircumscribedbytheinterestrate

(i.e. withorwithouttheZLBconstraint),anegativepreferenceshockgeneratesacurrency

205



4.3. Themodel

overvaluation.Consequently,theactualrealdepreciationoccurringunderthecurrencyunion

tendstoreducethecurrencyovervaluationrelativetotheIMPregimeunderwhichtheactual

realexchangerateappreciates. Finally,currencymisalignmentrevertstoequilibriummore

rapidlywiththeZLBconstraintthanwithout.
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4.4.Concludingremarksandpolicyimplications

Despitethevastbodyofresearchoncurrencymisalignmentsingeneral,thereisapaucity

ofworkinvestigatingtheirsizeduringtheliquiditytrap. Thegoalsofthischapterwereto

empiricallyandtheoreticallyexploretheeffectsoftheZLBconstraintonthesizeofcurrency

misalignmentsandtocomparethemagnitudeoftheseeffectsbasedonthemonetaryregimes.

Inthefirstpartofthechapter,wehaveestimatedandtestedtheeffectoftheliquiditytrap

onmisalignmentsinasample,largeenoughandfullyrepresentativeofcountriesthathave

experiencedtheZLBconstraintinrecentyears,usingtherecentdevelopmentinnon-stationary

paneldataeconometricmethods. Wefindthatcurrencymisalignmentsareremarkablyreduced

bytheliquiditytrapunderthemonetaryunioncomparedwiththeindependentmonetarypolicy

regime. Wefurtherfindthatthespeedoftherealexchangerateconvergencetowardsitslong-

runvalueincreasesduetotheliquiditytrapeffect.

Inthesecondpartofourstudy,wehaverationalizedthesesempiricalresultsthrougha

two-sectortwo-countryDSGEmodelinwhichthedurationoftheliquiditytrapisendogenous

andmisalignmentisdefinedasthedeviationbetweentheactualrealexchangerateandits

long-run“efficient”level.Thetheoreticalmodelproposesamechanismthroughwhichtheem-

piricalresultshold.Inparticular,sincethepreferenceshockinducesacurrencyovervaluation

irrespectiveofwhetherornotthecountryisbelongingtothecurrencyunion,thesharpappreci-

ationoftheactualnominal(andreal)exchangeratethatoccursintheliquiditytrapadversely

affectsthecurrencymisalignmentundertheIMPregime.Incontrast,theactualrealexchange

ratedepreciatesunderthecurrencyunionduringtheliquiditytrapandthereforereducesthe

currencyovervaluation.

Importantly,ourfindingshavepolicyimplicationsregardingthedecisionandtimingofopting

forthecurrencyunion,andmoregenerallyregardingthemonetaryintegration.Indeed,by

reducingthelevelsofcurrencymisalignmentstheZLBconstrainttendstoprecludemoreintra-

unionimbalancesandthus,increasestheeconomicintegrationwithinacurrencyarea.Inthis

perspective,ourresultsrelativizethatofCoudertetal.(2013)byshowingthattheremaybe

aneconomicenvironmentwithinamonetaryunion(suchasthecurrentepisodeoftheZLB

intheEuroarea)thatcouldsharplydecreasethecurrencymisalignment. Ourworksuggests

thatthetimingofadoptingthesinglecurrencyforcountriesthatplantojointheEuropean
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MonetaryUnion(EMU)isthatoftheliquiditytrap. Duringthesetimes,theextentofa

potentialovervaluationdeterioratingthecompetitivenessofcountriesenteringintheEMUis

significantlyreduced.

Finally,sincethespeedoftherealexchangerateconvergenceisincreasedbytheliquidity

trap,thelatterreinforcesthesustainabilityofthecurrencyunioninthesensethatthereal

exchangeratedoesnotdeviatepersistentlyfromitsequilibriumvalue.Forthesamereason,

theinefficiencycausedbythecurrencymisalignmentinIMPcountriesalsodoesnotlastlong

asintheperiodwithouttheZLBconstraint.
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AppendixD

D.1.Datasources

— Bilateral Nominalexchangerates: fromInternationalFinancialStatistics(IMF)

andReuters.

— Consumption PriceIndex(CPI)(2010=100): fromInternationalFinancial

Statistics(IMF)andDatastream(Oxfordeconomics)andDirectorateGeneralofBudget

ofTaiwan.

— ExportsandImports: fromDirectionofTradeStatistics(IMF).

— GDP: fromOECD,IFS(FMI)andDatastream(Oxfordeconomics).

— Population: fromOECD,datastream(Oxfordeconomics)and WorldEconomicOut-

look(IMF).

— Pricedeflatorsofimportsandexports: fromDatastream(Oxfordeconomics).

— Shortterminterestrate:fromDatastreamandcentralbankdatabasesofcountries.
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D.2.Equilibriumexchangerateestimation

TableD.2.1– Country-fixedeffects

CUcountries αi

Austria -0.405

Belgium 0.072

Finland -1.046

France -0.120

Germany -0.151

Greece -0.436

Ireand -0.044

Italy -0.305

Luxembourg 0.4889

Netherland -0.181

Portugal -0.461

Spain -0.223

IMPcountries

Canada -0.213

CzechRepublic 2.448

Denmark 1.586

Israel 0.949

Japan 2.742

Sweden 1.724

Switzerland 0.480

UnitedKingdom -0.385

UnitedStates -1.055
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D.3.Currency misalignmentandZLBacross monetaryregimes

FigureD.3.1– MisalignmentsunderZLBperiodsforotherscountries
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D.4.Steady-Stateequilibrium

Y=YH+YN Y∗=Y∗H+Y
∗
N (D.4.1)

YH=αC Y∗F=αC
∗ (D.4.2)

YN=(1−α)C Y∗N=(1−α)C
∗ (D.4.3)

Y=C Y∗=C∗ (D.4.4)

YH=NH Y∗F=N
∗
F (D.4.5)

YN=NN Y∗N=N
∗
N (D.4.6)

N=NH+NN N∗=N∗H+N
∗
N (D.4.7)

R=
1

β
R∗=

1

β
(D.4.8)

mcH=mcN=
−1

mc∗F=mc
∗
N=

−1
(D.4.9)

w=
Nη

C−σ
=mcH=mcN w∗=

N∗η

C∗−σ
=mc∗F=mc

∗
N (D.4.10)

(D.4.11)

D.5.Log-linearizedversionofthe model

D.5.1.Domesticcountry

Alllog-linerizedequilibriumconditionsfordomesticcountryare:

wt=σct+ηnt (D.5.12)

ct=Etct+1−
1

σ
Et(it−Πt+1)−

1

σ
Et(εt+1−εt) (D.5.13)

Etrert+1−rert=Et(it−Πt+1)−Et(i
∗
t−Π

∗
t+1)+γb

∗
t (D.5.14)

yH,t=aH,t+nH,t (D.5.15)

yN,t=aN,t+nN,t (D.5.16)

mcH,t=wt−aH,t+(1−ω)tott−(1−α)qt (D.5.17)

mcN,t=wt−aN,t+αqt=aH,t−aN,t+qt−(1−ω)tott+mcH,t (D.5.18)

ΠH,t=βEtΠH,t+1+
(1−φT)(1−βφT)

φT
mcH,t (D.5.19)
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ΠN,t=βEtΠN,t+1+
(1−φN)(1−βφN)

φN
mcN,t (D.5.20)

yt=
YH
Y
yH,t+

YN
Y
yN,t (D.5.21)

at=
YH
Y
aH,t+

YN
Y
aN,t (D.5.22)

nt=
NH
N
nH,t+

NN
N
nN,t (D.5.23)

mct=
YH
Y
mcH,t+

YN
Y
mcN,t (D.5.24)

b∗t=
1

β
b∗t−1+yt−ct−α(1−ω)tott (D.5.25)

YHyH,t=αωCct+α(1−ω)Cc
∗
t+2αωCκ(1−ω)tott−αCν(1−α)[ωqt+(1−ω)q

∗
t] (D.5.26)

YNyN,t=(1−α)Cναqt+(1−α)Cct (D.5.27)

yt=[αω+(1−α)]ct+α(1−ω)c
∗
t+α(1−ω)[2ω(κ−ν)+ν]tott+α(1−ω)νrert (D.5.28)

Πd,t=
YH
Y
ΠH,t+

YN
Y
ΠN,t (D.5.29)

∆tott=∆St+Π
∗
F,t−ΠH,t (D.5.30)

Πt=α(1−ω)∆tott+αΠH,t+(1−α)ΠN,t (D.5.31)

∆qt=(1−ω)∆tott+ΠH,t−ΠN,t (D.5.32)

rert=(2ω−1)tott+(1−α)(qt−q
∗
t) (D.5.33)

f(tott)=(1−ω)tott (D.5.34)

f(qt)=αqt (D.5.35)

ΠH,t=πH,t (D.5.36)

ΠN,t=πN,t (D.5.37)

Πt=πt (D.5.38)
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D.5.2.Foreigncountry

Alllog-linerizedequilibriumconditionsforforeigncountryare:

w∗t=σc
∗
t+ηn

∗
t (D.5.39)

c∗t=Etc
∗
t+1−

1

σ
Et(i

∗
t−Π

∗
t+1)−

1

σ
Et(ε

∗
t+1−ε

∗
t) (D.5.40)

y∗F,t=a
∗
F,t+n

∗
F,t (D.5.41)

y∗N,t=a
∗
N,t+n

∗
N,t (D.5.42)

mc∗F,t=w
∗
t−a

∗
F,t+(1−ω)tot

∗

t−(1−α)q
∗
t (D.5.43)

mc∗N,t=w
∗
t−a

∗
N,t+αq

∗
t=a

∗
F,t−a

∗
N,t+q

∗
t−(1−ω)tot

∗

t+mc
∗
F,t (D.5.44)

Π∗F,t=βEtΠ
∗
F,t+1+

(1−φT)(1−βφT)

φT
mc∗F,t (D.5.45)

Π∗N,t=βEtΠ
∗
N,t+1+

(1−φN)(1−βφN)

φN
mc∗N,t (D.5.46)

y∗t=
Y∗F
Y∗
y∗F,t+

Y∗N
Y∗
y∗N,t (D.5.47)

a∗t=
Y∗F
Y∗
a∗F,t+

Y∗N
Y∗
a∗N,t (D.5.48)

n∗t=
N∗F
N∗
n∗F,t+

N∗N
N∗
n∗N,t (D.5.49)

mc∗t=
Y∗F
Y∗
mc∗F,t+

Y∗N
Y∗
mc∗N,t (D.5.50)

Y∗Fy
∗
F,t=αωC

∗c∗t+α(1−ω)Cct−2αωCκ(1−ω)tott−αCν(1−α)[ωq
∗
t+(1−ω)qt](D.5.51)

Y∗Ny
∗
N,t=(1−α)C

∗ναq∗t+(1−α)C
∗c∗t (D.5.52)

y∗t=[αω+(1−α)]c
∗
t+α(1−ω)ct−α(1−ω)[2ω(κ−ν)+ν]tott−α(1−ω)νrert (D.5.53)

Π∗d,t=
Y∗F
Y∗
Π∗F,t+

Y∗N
Y∗
ΠN,t (D.5.54)

tot
∗

t=−tott (D.5.55)

Π∗t=−α(1−ω)∆tott+αΠ
∗
F,t+(1−α)Π

∗
N,t (D.5.56)

∆q∗t=−(1−ω)∆tott+Π
∗
F,t−Π

∗
N,t (D.5.57)

rer∗t=−rert (D.5.58)

f∗(tot
∗

t)=(1−ω)tot
∗

t (D.5.59)

f∗(q∗t)=αq
∗
t (D.5.60)
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D.6. Modeldynamicforforeigncountry

x∗t=x
∗
t+1−

Z2
Z1
∆xt+1+

Z2Z3
Z1
∆totGt+1+

Z2
Z1
ν∆rerGt+1−

1

σ

Z1−Z2
Z1

i∗t−π
∗
t+1−r

∗p
t (D.6.61)

mc∗t=
σZ1

(Z1−Z2)
+ηx∗t−

σZ2
Z1−Z2

xt

+
σZ2Z3
(Z1−Z2)

−Z2tot
G
t+

σZ2
Z1−Z2

νrerGt (D.6.62)

r∗pt =
Z1σ

Z1−Z2
∆y∗pt+1−

Z2σ

Z1−Z2
∆ypt+1+

Z2Z3σ

Z1−Z2
∆tot

p

t+1

+
Z2σν

Z1−Z2
∆rerpt+1−(ε

∗
t+1−ε

∗
t)(D.6.63)

y∗pt =
Z2σ

(σ+η)Z1−ηZ2
ypt−

Z2(σZ3−Z1+Z2)

(σ+η)Z1−ηZ2
tot
p

t

−
Z2σν

(σ+η)Z1−ηZ2
rerpt+

(1+η)(Z1−Z2)

(σ+η)Z1−ηZ2
a∗t (D.6.64)
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π∗t=−α(1−ω)∆tot
G
t+π

∗
d,t (D.6.65)

π∗d,t=βπ
∗
d,t+1+

(1−φ)(1−βφ)

φ
mc∗t (D.6.66)

rer∗Gt =−rer
G
t (D.6.67)

tot∗Gt =−tot
G
t (D.6.68)

∆q∗Gt =−(1−ω)∆tot
G
t+π

∗
F,t−π

∗
N,t (D.6.69)

i∗t=max(0,i
∗+ϕ1π

∗
t+ϕ2x

∗
t) (D.6.70)

q∗pt =−(1−ω)tot
p

t (D.6.71)

rer∗pt =−rer
p
t (D.6.72)

tot∗pt =−tot
p
t (D.6.73)
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Generalconclusion

Thepurposeofthisworkwastocontributetoboththetheoreticalandtheempiricalliterature

ontheappropriatechoiceofexchangeratepolicies.Anadditionalcontributionofourworkisto

offereconomicpolicyrecommendationsforandagainstmonetaryintegration.Tothisend,we

developedfouressayswhichtackledseveralissueslinkedtothechoiceofexchangerateregimes,

issuesasofyetneglectedintheliterature.

Thefirstquestionaddressedwaswhetherthemainprescriptionofthe Mundell-Fleming

frameworkonthesuperiorityofflexibleexchangeratesinthefaceofrealshocksholdswhen

economiesareindebtedinforeigncurrencyandcharacterizedbylocalcurrencypricingofim-

ports(LCP).UsingdatafromtheSoutheastAsiacountriesandanestimatedDSGEmodel,

ourfirstessayshowsthatthefloatingregimeisthebestregimeforSoutheastAsiancoun-

triesamongthefouralternativeregimesanalyzed(floating,managedfloating,fixedexchange

ratesandtargetzone). Thisresultcanbeexplainedbythehighdegreesoftradeopenness

ofthesecountries:theexpenditureswitchingeffectsunderthefloatingregimedominatesthe

potentiallydestabilizingeffectsofforeigncurrencydenominateddebt,eveniftheexchangerate

pass-throughislow.

Thesecondissuetackledinthisworkistheimplicationsofthenominaleffectiveexchange

ratetargetingpolicyformonetaryintegrationinaregionwherecountrieshavesimilarcom-

ponentsintheirtrade-weightedcurrencybasketsusedtodefinetheireffectiveexchangerates.

Basedonamulti-countrymodel,thesecondessayofthethesisshowedthattheexchangerate

targetingpolicymayleadtoastabilityofbilateralexchangerateswhentrade-weightedbaskets

ofcurrenciesaresimilar.Leadingtosomesortoffixityofregionalbilateralexchangerates,this

policyprovidesaneconomicresourceallocationveryclosetothatofamonetaryunioninthe

faceofsymmetricrealshocks.Thisrendersthelatterregimeuninteresting.Thisfindingcast

doubtontheOCAtheoryandsupportsthefeasibilityofa“defactocurrencyarea”.

Thethirdessayofthisthesisinvestigatesthevalidityoftheclaimtosuperiorityofthe

flexibleexchangerateinaliquiditytrapenvironment. Usingseveralvarietiesoftwo-country

two-sectorDSGEmodels,weshowthat,contrarytocommonbeliefduringtherecentEuro

crisisandthestandard Mundell-Flemingframework,theindependentfloatingregimeisless
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preferablethanthecurrencyunionwhencountriesarefacedwithadeflationaryshockwith

interestratesstuckatzero. Therationalebehindthisfindingisthe“perverse”adjustment

oftherealexchangerateunderthefloatingregimeinsuchaneconomicenvironment. We

alsofindthatthepreventivestrategyagainsttheadverseeffectsoftheliquiditytraponthe

realexchangerate,whilemaintaininganindependentmonetarypolicy,istoadoptamanaged

floatingregime.

Finally,thelastessayhighlightstheroleofcurrencymisalignmentsinthechoiceofex-

changeratepoliciesandmonetaryintegrationinthecontextofthezerolowerbound(ZLB).

Themethodologyweuseisbothempirical(paneldataeconometricsandmeancomparison

tests)andtheoretical(two-countriestwo-sectorsDSGEmodel). WefindthattheZLBreduces

thecurrencymisalignmentunderamonetaryunionregime,suggestingareinforcementofthe

monetaryintegrationinsucharegimeduringtheliquiditytrapperiod. Wefurthershowthat,

inaliquiditytrap,thesizeofcurrencymisalignmentislargerunderthefloatingregimethan

thecurrencyunion.

Thissetoffindingshasimplicationsintermsofeconomicpolicy. First,foreign-currency

denominateddebtandlocal-currencypricingpracticesininternationaltradeshouldnotbe

theonlyconditionsconsideredbysmallopeneconomiesforgivinguptheindependenceof

monetarypolicy. Thedegreeoftradeopennessisanimportantparameterwhich,through

theexpenditureswitchingeffects,maymaketheflexibleexchangeratemoreattractive.In

particular,flexibleexchangeratesseemtobethebestregimeforSoutheastAsiacountries

despitetheirrelativelyhighdegreeofforeign-currencyindebtedness.Ourfindingssuggestthat,

inaregionwheretrade-weightedbasketsofcurrenciesdefiningeffectiveexchangeratesare

similaramongeconomies,targetinganominaleffectiveexchangerateasanexchangeratepolicy

isquitesufficienttokeepmonetaryindependenceandbebetteroffcomparedtoacurrency

union.TheSoutheastAsiaregioncurrentlysatisfiestheseconditions. Whenthecentralbank

lacksitstraditionalpolicyinstrument(andthustheliquiditytrapoccurs),itmaybepreferable

forcountriestobeincurrencyunionratherthankeepingtheindependentfloatingregime.In

addition,thatperiodseemstobethebestonetojoinacurrencyunion,asbyreducingcurrency

misalignmentsitstrengthensmonetaryintegrationwithinacurrencyarea. Finally,foreign-

exchangemarketinterventionsthroughnominalexchangeratetargetingisthebestpreventive

strategyforcountrieswithindependentmonetarypoliciestodealwithadverseeffectsofshocks
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generatingaliquiditytrap.

Thisthesishaspavedthewayforaresearchagendacentredonthestudyoftherelation

betweenthesizeof(sectorial)fiscalmultipliersandexchangerateregimesinaliquiditytrap.

Additionalworkswouldbethestrategicanalysisofexchangeratepoliciesinlinewiththe

potentialglobalcurrencywarposedbytheChineseaggressiveexchangeratepolicyandthe

data-basedestimationofDSGEmodelsconstrainedbythezerolowerboundinordertoassess

exchangeratepolicies.

Inthisperspective,recentfiscalstimulusinmanydevelopedcountriesagainstthecontraction

ofeconomicactivityhavecreatedarenewedinterestinthestudyofthesizeofthepublic

spendingmultiplier,whichissupposedtobelargerinaliquiditytrapthanin“normal”times

(seeCristianoetal.(2011),ErcegandLindé(2014),amongothers). Weplantostudytherole

oftheexchangerateregimeinexplainingthesizeof(sectorial)fiscalmultiplieracrosseconomic

environments(liquiditytrapversus“normal”times)usingDSGEandVectorAutoregressive

(VAR)models.

Moreover,weintendtoborrowfromgametheoryinordertoanalyzesomemacroeconomic

issuesrelatedtoapotentialriskofglobalcurrencywarthatwouldoccurswhenmajoractors

oftheworldeconomyarewillingtomanipulateandkeeptheircurrencyundervaluedinorder

toboosttheirexports. Weareinterestedinequilibriathatmightemergeinsuchasituationin

termsofoptimalandworld-consistentexchangeratepolicies.Finallyandindirectlinewiththe

contentofthisthesis,weplantoconductadata-basedestimationofsomeoftheDSGEmodels

analyzedhereundertheZLBconstraint.Thechallengeinthisexercisewillbetoimplement

econometricallytheinequalityconstraint.Inaddition,theuseoftheoptimalmonetaryregime

frameworkinthisthesisisconditionaltotheassumptionoftheperfectcredibilityoftheregimes

considered.Futureresearchesshouldlookattheimperfectcredibilityofbothfixedandflexible

exchangerateregimeforinstance.
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