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Abstract 

ThisisatheoreticalstudyofBOPcrisesinemergingmarketsinEastAsiaandLatin 
Americainthel990s､TheseBOPcrisestendtobeprecededbythecurTentaccountdeteri‐ 

oration,therealexchangerateappreciation,andinHationarypressures・Thepaperdevelops
amodelofBOPcrisesprecededbythesemacroeconomicphenomenaThemodelshows 

thatanextemalshoｃｋ(adecreaseintheworldnominalinterestrate)leadstothistypeof 
BOPcrises． 

1．IntroductiOHU 

Thebalanceofpayments（BOP)crisesinemergingmarketsinEastAｓｉａａｎｄＬａｔｉｎ 

Ａｍｅｒｉｃａｉｎｔｈｅｌ９９０ｓｓｈarenotablecommonfeatures・Ｔｈｅｓｅｃｒｉｓｅｓｔｅｎｄｔｏｂｅｐｒｅｃｅｄｅｄ
ｂｙｔhecurrentaccountdeteriorationandtherealexchangerateapp1℃ciationSachs,Ｔｂr‐ 

nelLandVelasco(1996)mentionthatthecunCntaccountdeficitandtherealexchangerate 
appreciationaresignificantelementsofthecrisesinLatinAmericancountries，Corsetti， 

PesenetLandRoubini(1998)analyzetheperiodleadingtoEastAsiancnses,andarguethat 
largecu汀entaccountdehcitsandrealexchangeappreciationscanhaveplayedimportant
rolesinthedynamicsoftheAsiancurrencyand6nancialcrisis・Accordingtothem,"“α

ｇ”L`p,ｊｈｅｃｏ皿"t〃Ｃｓﾉﾉ、ノｃα"1ｅロ"dどｒα"αcAj〃ノg97cJppearro/ialﾉｅｂｅｅ〃rhosewjrA/α'ge

c皿｢”"raccolｲ"!。(!/7ｃｉｊＷﾉjlDLlgho"〃ﾉ［ピノ990s”(emphasesintheoriginal,ｐ､7)．‘`Taking

l990asthebaseyear,ｗｅｏｂｓｅｒｖｅｔｈａｔｂｙｔｈｅｓｐｒｉｎｇｏｆｌ９９７ｔｈｅｒｅａlexchangeratehad 

appreciatedbyl９％ｉｎMalaysia，２３％inthePhilippines，１２％inThaiIand，８％ｉｎｌｎ‐ 

donesia,１８％ｉｎSingapore,ａｎｄ３０％ｉｎＨｏｎｇＫｏｎｇｌｎＫｏｒｅａａｎｄＴｎｉｗａｎ,thecurrency 
dep花cjaredinrealtenns(respectivelyby１４％ａｎｄ10％)．Thissuggeststhatwirhrhej"ﾉｰ

PC"α"rexcePrio"q/Ｋｂ''２α,αﾉﾉｵﾉiec"r花"ciesrﾉmlcr"s/Ｄｅｄｉ〃ノｇ９７ｈａｃﾉ巳xPerie"ｃｅｄｑ''２αノ

qpp花c､【rjo""(emphasesintheoriginaLp20)．RadeletandSachs(2000)alsoalguethat
aculTentaccountdeficitandarealexchangeappreciationa妃importantfactorsbehindthe
EastAsiancrises・Inaddition,inHationarypressureswereobservedintheemeIgingmarkets

inLatinAmericaandpartsofAsiainthel990s(Calvo,LeidermanandReinhart,1994).In 

LatinAmerica,theinfIationarypressu1℃sweremoreevidentthaninEastAsia・

WhatcausestheBOPcrisesaccompaniedbythelalgecurrentaccountdeiicit,thereal 
exchangerateappreciatio､，andinHationarypressuresinemergingmarkets？Radeletand 

鰯InmgmlefUI1oProlbssorsR・Okumura(NagoyaUnivcrsity).Ｎ・Yamori(NagoyaUniversity〕,YbSahashi(OsakaPrctc‐
【u応University),ａｎｄＹＫａｍｓａｗａ(NBlnzanUniversity)fbrgivingmcvaluableadvice・IalsoappreciaIevaluabIecommcnts
fTcmananonymousI℃化ree､Ａｎｙｅｒｒｏｒｓａｒｐ,however,ｍｙｏｗｎ．
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Sachs(2000)statethatthemassivecapitalinnowsintotheemergingmarketsinEastAsia 
duringthel990sareatthecoreofthecrises・TheperiodprecedingBOPcrisesinLatin
AmericancountriesisalsocharacterizedbylalgecapitalinHows(Calvo,Leidem1anand 

Reinhart,1994）FrankelandOkongwu（1996)showthatthecapitalinHowintoemerging 
marketsinLatinAmericaandEastAsiaintheIatel980sandearlyl990scanbeattributed 
tothelowinterestratesprevailingintheUnitedStates､Inaddition,Ferndndez-Arias(1996)， 
Dooley,Ferndndez-Arias,andKletzer（1994),andCalvo,Leidelman,andReinhart(1994） 
reachthesimilarconclusionthattheextemalfactororiginatedinthecreditorcountriesis 

thedominantcauseoftheinflowsintothedebtorcountries・Accordingtotheseempirical
studies,thelowworldinterestrateseemstｏｈａｖｅｂｅｅｎａｍａ]oｒｃａｕｓｅｏｆｔｈｅｃapitaliflows 
leadingtothecrisesaccompaniedbythecurrentaccountdeficit,therealexchangeappreci-
ation,andinHationaryplcssures、

ThesenotablefeatuIcsoftheBOPcrisesinemelgingmarketsinEastAsｉａａｎｄＬａｔｉｎ 
Ａｍｅｒｉｃａｉｎｔｈｅｌ９９０ｓｍｏｔivatethispaper、ＴｈｅｐａｐｅｒｄｅｖｅｌｏｐｓａｍｏｄｅｌｏｆＢＯＰｃｒises
precededbythecurremaccountdeficit，thelcalexchangeappreciation，andinHationary 
pressures､Asthecauseofthecrises,weemphasizeadecreaseintheworldnominalimerest 

rateinthisanalysis・Inotherwords,thepaperdevelopsamodelofBOPcrisestnggeredby
anexternalfactortｏｔｈｅｄｅvelopingcountries・Themodelfbllowstheso-called``classical,，

generationmodelofBOPcrisesrepresentedbyKrugman（1979)ａｎｄＣａｌｖｏ（1987),which 
emphasizeinconsistencyinmacroeconomicpolicies、Krugman（1979）showsthatBOP
crisesarisefromtheunsustainablecombinationofthegovernment，sfiscalpolicyandits 
domesticcreditpolicy・ＩｎＣａｌｖｏ（1987)，smodeLtheinHationstabilizationpolicythatpre‐
vailsmainlyinLatinAmericancountriescausestheinconsistencybetweenthefiscalpolicy 
andthedomesticcreditpolicyl､Incontrast,inourmodeLadecreaseintheworldnominal 
intelcstrateleadstotheinconsistencyresultinginaBOＰcrisis・Wealsoanalyzehowthe
sizeofthisextemalshockaffectsthetimeofthecrisisanditsmacroeconomiceffects、It

isshownthatalargerextemalshockhastensthetimeofthecrisis・Inaddition,asthesize
oftheexternalshockbecomeslarger,theeconomywillexperiencealargeｒｄｅｌｉｃｉｔｉｎｔｈｅ 
currentaccount,ａ９１℃aterappreciationoftherealexchangerate,andahigherinHationary 
pressure、

ThepaperproceedsasfOllows、Section2presentsthemodeLSection3analyzesthe
macroeconomiceffectsofapermanentdecreaseintheworldnominalinterestrate・Section
４examineshowthesizeofthisextemaｌｓｈｏｃｋａｆｆｅｃｔｓｔｈｅｔｉｍｅｏｆａＢＯＰｃｒｉｓisandthe 

macroeconomiceffectsprecedingthecrisisSection5summarizesthemainresultsofour 
analysis． 

2．ＴｈｅModel 

2.1Consumers 

Considerasmallopeneconomyperfectlyintegratedwiththerestoftheworldingoods 
andcapitalmarkets・Ｔｈｅｌａｗｏｆｏｎｅｐｒｉｃｅｈｏｌｄｓｆｂｒｔｌｌｅｔｒadablegood、Namely,ｗｅｈａｖｅ
Ｐ}＝Ｅ仰,whereEt,Ｂ,andBiUenotethenominalexchangerate,thedomesticprice
leveloftradablegoods,andthefOreignpriceleveloftradablegoodsattimet,respectively 

Therepresentativehousehold，sinstantaneousutilityseparalelydependsonconsump-
tionoftradables,c?,andnon-【radables(orhomegoods),clYThus,thelifetimeutilityas
8８ 
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oｆｔｈｅｔｉｍｅＯｃａｎｂｅｗｒｉｔｔｅｎａｓ 

〃c『)+圏にﾀﾞﾙ-Ｍ， (1) 

wheretheutilityfunctionsu(･)ａｎｄｚ(･)areincreasing,twice-continuouslydifferentiable， 
andstrictlyconcave.β(＞０)istherateoftimcpreference・

TheindividualhasaconstantendowmentHowoftradablegoods,ｙＴ,andnon-tradable 
goods,yNTherearetwoassetsavailabletoconsumersinthiseconomy:domesticcur1℃ncy， 
Ｍ,andinternationallytradedassetholdings,Ｂｔ・Realmoneybalancesaredenotedby

mi(=砦＝器)Realprivatefb正ignassetholdingsaFedenotedbyb!(=号)Financial
wealthofconsumersintermsoftradablegoodsisdenotedbyqt： 

ａｔ＝ｍｔ＋６t． (2) 

Theindividual，sHowbudgetconstraintisgivenby 

…`刊鞭+竺+風-厘'一筈一帆一郭 （３） 
ｅｔ 

７ｉｓｔｈｅ(constant)worldrealinterestrate・万isthegovemmentlump-sumtransfer、jtis
thenominalinterestrate・Then，thetermjtmtindicatesaninHationtax・etdenotesthe

realexchangerate，whichistherelativepriceoftradablegoodsintermsofnon-tradable 

go。｡M…`＝(奇)＝(鶚)Pl；vden･testhcn・昨[radablegoodspriceTh……
reductioninetindicatesanappreciationoftherealexchangerate､Transactionscosts(８t)， 

whichareassumedtobeincreasinginconsumptionanddecreasinginrealmoneybalances， 

aregivenby2 

伊筈)鵬（☆） U'(.)＜０，Ｕ"()＞０ (4) ８ｔ＝ 

Givenperfectcapitalmobility,theimerestparityconditionholds： 

ｉ,＝ii＋E１，ｉｉｉ＝ｒ＋7rハ （５） 

whereiiistheworldnominalinterestrate,EZistherateofdevaluation(ordepmeciation） 

伽風三豊),and汀iistheraIe･ffbreigninnation(し．,汀r＝号)TheindMduar‘
Howbudgetconstraint(3)andthetransversalitycondition(limt-｡cdte-rt＝Ｏ)yieldthe 
individual,slifetimebudgetconstrainに

“七(雲(仏等咋珊-ﾉr(伸筈)+…}鱈Mn
Maximizationofthelifethneutility(1)subjecttothelifetimebudgetconstraint(6)and 

takingmtoaccountthetransactionsfilnction(4)yieldthefollowingiirst-orderconditions3： 

ｕ'(ｃ７)＝スフ､`，（７）

北')=圭凧 (8) 
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and 

(☆） ｉｔ＝－tﾉノ (9) 

ｗhe1℃ 

咋叶(☆） ｨ(☆)(☆） (10） 

円denotesan`effective，priceoftradablesconsumption,and入isthe(time-invariant)multi-
plierassociatedwiththebudgetconstraint(6).Theeffectivepriceoftradablesconsumption 
consistsofthegood，smarketprice(equaltounity)andthetransactionscostsincurredby 
purchasinganadditionalunitofthegoodTherefOre,Equations(7)and(8)arethefamil‐ 

iaroptimalityconditionswherebyaconsumerequatesthemarginalutilityofconsumption 
totheshadowvalueofwealth,入,timestheeffectivepriceofconsumption,月andafOr
eachgoodEquation(9)indicatesthattheconsumerequates,atthemargin,thedeclcasein 
transactionscoststhatlcsultsfromholdmganadditionalunitofrealmoneybalancestoits 
opportunitycost,町.Equation(9)impliesthefOllowingmoneydemandfUnction：

伸筈）
１ 

.'(it)，ｌ'(〃） ＜０． (11） 77,ｔ＝ 

淑〔常）
SubstitutionofEquation（11)into(10)yields 

mⅢ)-Ｍ("))‐戦w`１Ｍ等>ｑ （12） 

whichindicatesthattheeffectivepriceisanincreasingfUnctionofjf・

Bytheiirst-orderconditions(7),(8),andthenon-tradablegoodsmarketequilibrium 
condition(Le,clv＝Z/Ⅳ),itfbllowsthat 

ｕＷ）ｕ'(c?） 
e`＝ZTjvT-三Tｙ７ＶＴ (13） 

FromtheIirst-ordercondition(7)andtheeffectiveprice(l2Lwehave 

．Ｍ凧卜筈くい (14） 

alongapeIfectfbresightequilibriumpathSubstitutingEquations（13）ａｎｄ（14)intothe 
moneydemandflmction（11),wecanrewritethemoneydemandfUnctionalongaperfect 
fOresightequilibriumpathasthefOllowing： 

mFLM,詩く。 (15） 
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2.2Govemment 

Thegovemment,sflowbudgetconstraintisgivenby 

ルーγ仇＋、t＋(汀#＋st)ｍｔ－ｎ十s`，（16）

wherehtdenotestherealstockoffOreignassetsheldbythegovemment(Le.,intemational 

reserves).ThetermsofriLtand(汀f＋E`)mtindicatethegovemment,slevenuesfrommoney
creationThegovemmentisassumedtoprovideshoppingservicestoconsumersandtrans‐ 

ferbackthepmceedsfiPomsuchanactivitytotheconsumerinalump-sumway・Inother

wolds，thetransactionscostsareassumedｔｏｂｅａｐｒｉvateratherthanasocialcost4・The
govemment，slifetimebudgetconstraintisgivｅｎｂｙ 

ノr・冗僅-Ｍ=伽｡+ﾉr(…噸`+耐'…正→!“（'７）
Thegovemment，slifetimebudgetconstraintindicatesthattheplCsentvalueoftransfers 

mustequaltheinitialstockofintemationalreserves，denotedbyho，ａｎｄrevenuesfTom 
moneycreatlon 

Let/Ltdenotetherateofnominaldomesticcreditcreation： 

Ｄｆ 
（18） －＝川，

Dt 

whereDtdenotesnominaldomesticcreditFromthecentralbank，sbalancesheet,ｗｅｈａｖｅ 

ｍｔ＝九t＋ｄｔ， （19） 

(=満） denotesrealdomesticcredit・ItfOllowsthatｗｈｅｒｅｄｔ 

ｎht＝AC＋ｄｔ．（20） 

Furthermore,fromthedelinitionofdt,weobtaintherateofrealdomesticcreditcreation： 

。,１
－＝似t-Et-7r:．（21）
ｄｔ 

2.3ThelnitialSteadyState 

Combiningtheindividua1,ｓ（How）budgetconstraint（３）andthegovemment（How） 

budgetconstraint(16),ａｎｄusmgtheinterestparitycondition(5)andtheequilibriumcon-
ditionofthenon-tradablegoodsmarket(Le,clv＝yIv)yieldtheeconomy,sresoume 
constraint： 

A`＝rAt＋yT-c?，（22） 

whereAct(三６t＋Mistheeconomy，snetstockoffOreignassets・Theeconomy，sresource
constraintalsoindicatesthecurIcntaccount、Similarly,fromtheindividua１，ｓ（lifetime）

budgetconstraint(6),thegovemment（Iifetime）budgetconstraint（17),thenon-tradable 
goodsmarketequilibriumcondition(clv＝yjv),theinterestparitycondition(5),andthe 
transversalitycondition：ｌｉｍｔ－｡ｃｈｔｅ－ｒｔ＝０，weobtaintheeconomy，slifetimeresource 
constraint： 

幼十等=ﾉrcM'‘（23）
９１ 
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ThecentralbankisassumedtolixtheexchangerateatalevelEintheinitialsteady 
state・ItisalsoassumedthatthepublicknowthatthelixedexchangerateregimewilllBmain
inplace(i､e､,ＥＩＩ＝Ｏ)aslongasinternationalleservesarepositive､Oncethemternational 

lcservesreachzero,howeveEthegovernmentisassumedtoabandonthepegandshiftto 
theHexibleexchangerateregime， 

Inthemitialsteadystate,theworldnominalinterestrate(ji)isassumedtobeacon‐ 
stantj6(＝ｒ＋穴i)．Bytheinterestparitycondition(5),itimpliesthatunderfixedex-
changerates，theequilibriumlevelofthenominalinterestrateisalsoconstantoveｒｔｉｍｅ 

(i,e､,ｉｔ＝，．＋行ii).Thefirst-ordercondition(7)andEquation(12)implythattradablescon‐
sumptionmustbeconstantovertimeThus,fromtheeconomy，sresourceconstraint(23)， 
ｗｅｏｂｔａｉｎ 

Ｃ?＝rAU＋yT， （24） 

whichindicatesthatconsumptionoftradablegoodsequalstheannuityvalueoflifetimein-
comeoftradablegoods､AsfOrthemonetaryequilibrium,fromthemoneydemandfUnction 
(15),wecanknowthatmoneydemandalsomustbeconstantovertime． 

2.4TheGovemment,sDomesticCreditPoIicy 

lntheinitialsteadystate，amodelconsistentwithfixedexchangeratesmusthave 
dt＝OinEquation(Z1LwhichimpIies 

似＝汀6．（25）

Otherwise,itwouldleadtoacontinuousloss(orgain)ofintemationalreserves・Thatis，
intheinitialsteadystatetheinternationalreserves川,thedomesticc１℃ditdt,andthereal
moneybalancesmtmustremainconstanL 

Weassumethatthegovemmcntalwayskeepsthedomesticc1℃ditpolicyp＝7TiIi・This
assumpnonofthefixeddomesticcreditpolicyreHectsthegovemment，spassiveattitude 
characterizingtheclassicalgenerationmodelofＢＯＰcrises・Ｉ、theclassicalgeneration
modelrep1℃sentedbyKrugman(1979),thegovenmentisapassiveagent・Thegovemment
doesnotchangeitsinitialpolicyofdomesticcreditCreation,andthensitsdefenselesslyas 
itwatchesthehouseholdsrusmngtothecentralbankandexchangingthedomesticmoney 
withtheintemationalreserves． 

3．APermanentDecreaseintheWOrldNominallnterestRate 

Inthissection,weexaminehowanunanticipatedandpermanentdecleaseintheworld 
nominalinterestrate(butnochangeintheﾉｾﾞα/worldinterestrate)bringsaboutBOPcrises、
Forthesakeofdefiniteness,ｗｅａｓｓｕｍｅｔｈａｔｕｐｔｏｔｉｍｅｚｅｒｏ(i､e,,the“plcsent,,),theecon‐ 
omyhasbeeninthesteadystatewiththeconstantworldnominalinterestrateiiAttime 
zero,anunanticipatedpermanentdec1℃aseintheworldnominalinterestratetakesplace・
Allparticipantsknowthatfromt＝Ｏ(ｔｏｔ＝＋○c)theworldnominalinterestrateisatthe 

levelofjZ,whereｉｆ＜jii・Ｔhispermanentdecleaseintheworldnominalinterestrateis
depictedinFigureLFormally,itisassumedthat 

1i={霧三洋;Wi{621）（2`）
9２ 
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ｉｉｉ 

ｔ 

O 

FigurelTheworIdnominalinteres[rate 

Sincethegovemmentkeepsthedomesticcreditpolicyofsettingp＝7Tiiasmentionedin 
thelastsection,byEquation(21),weobtainthat 

｡t＝｡t(〃穴f)＞０． (27） 

AfallintheworldnominalinterestratefTomi6tojfcausesrealdomesticcredittostart 
increasingasdepictedinFigulc2、AslongastheHxedexchangerateregimeremainsin

place,thenominalinte正strateremainsconstambyEquation(5)．Bythemoneydemand

fUnction（l5MherefOre,thelevelofrealmoneybalancesmtisconstantduringthecorre‐ 

｡Ｉ 

do 

ｔ 

O 

Figme2Rcaldomesliccredit 

hｔ 

AＣ 

if 

O 

Figmre3Intemationalreserves 
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spondingtimeintervaLItfOllowsfTomEquation(20)thatthelevelofintemationallcserves 

beginstodecreaseasillustratedinFigure3、

Consumersknowthatintemationalreserveswillbeexbausted（i､e､,ｇｏｔｏｚｅｒｏ）ina 
finitetimeandthecentralbankwilllettheexchangerateHoat・ＬｅｔＴｄｅｎｏｔｅｔｈｅｉｎｓｔａｎｔ

ｗｈｅｎａＢＯＰｃｒisisoccurs・Afterthecrisisoccurs,thecentralbankwillshifttoafloating
exchangerateregime・TheappendixAshowsthatimmediatelyafterthecrisisthenominal
interestratemustadjusttothesteadystateleveliss： 

ｉｓs＝ｒ＋汀6． (28） 

Hence,consumersknowthatthetimepatbofthenommalinterestratemustlooklikeasin 
Figu1℃４.FOrmally,weobtainthat 

｛ 
埖
垳

｜｜｜｜ 
＊
Ｌ
＊
０
 

斤
汀

十
十
７
ｒ
 

ｌｌｌｌ 
Ｌ
．
、

・
Ｚ

(Ｏ三ｔ＜Ｔ）

(Ｔ三t）
(29） 2ｔ＝ 

2ｔ 

ZＯ 

ZＬ 

ｔ 

ＯＴ 

Ｆｉｇｕ｢e4Thenominalintcrestrate 

Hence,Equations(26)ａｎｄ(29),andtheinterestparitycondition(5)yieldthetime 
pronleofthedepreciationrateofthenominalexchangerateshowninFigure5・FonnaIly，
weobtainthat 

｛ 
０，（ｔ＜Ｔ） 

7Ti-7TZ．（Ｔ三t）
(30） Ｅｆ＝ 

ｅｔ 

穴６－行Ｚ

０ 

ｔ 

OT 

Figure5Thedepreciationrateofthenominalexchnngeraに
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FromthemoneydemandfUnction(15)andthetimepathofthenominalinterestrate， 
itfOllowsthatattimeTtherealmonｅｙｂａｌａｎｃｅｓ７ｎｔｆａｌｌｓｆｉＰｏｍｍＬｔｏｍＴａsdepictedin 
Figure6,wheremLandmTrespectivelydenote 

ｍＬ＝Ｌ(jL,入)， (31） 

and 

ｍＴ＝Ｌ(i0,入)． (32） 

nＷ 

77LＬ 

ｍＴ 

ｔ 

OT 

Figure6Realmoneybalances 

SinceunderHexibleexchangerates/Ｌｔ＝Ｏａｎｄｈｔ＝0,ｗｅｈａｖｅ 

ｍｔ＝。t・ （33） 

FromthetimeoftheBOPcrisis,Ｔ,theexchangeratestartsHoating・However,thenominal
exchangemtecannotjumpalongaperfectfb1℃sightequilibriumpath(i､e､’０＜t).Ifitdid， 
therewouldbeinfinitearbitrageopportunities・Hence,byEquation(33),thisimpUesthat
themoneymarketequilibriumatTisgivenby 

m,=L(`･小町一等（34）
Furthermore,byEquation(27),weobtain 

DTDoexp{(ローオヒ)T｝Doexp{(j6-if)T｝
（35） 

EEE 

ThusEquations(34)ａｎｄ(35)ｇｉｖｅ 

＿Doexp{(j6-jZ)T｝ 
Ｌ(io,入)＝

E 

whichimplicitlydefinesthetimeofcollapseTasafUnctionofjZ,ＤＣ，and比

Ｔ＝Ｔ(ｉｆ,ＤＣ,入)，

where 

(36） 

(37） 

。Ｔ

両>q器＜0， (38） 

9５ 
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fOragivenjiiEquation(38)indicatesthatthetimeofacrisisishastene｡,asthesizeofthe 
dec妃asefjromjitojZbecomcslarger､Inaddition,animplicationoftheclassicalgeneration
modelistrueinthismodeLThatis,thegovemmentwithahighmitiallevelofdomesnc 

crediteasilysuffersfｒｏｍＢＯＰcrises、
ByEquation（27),realdomesticcreditstartsinclcasingattimeOHoweverうfrom

Equation(33)andthefactthattheequilibriumlevelofrealmoneybalancesisconstantafter 
thecrisis,itfOllowsthatdtbecomesconstantafterthecrisisaswelLFigure7depictsthe 

timepathoflCaldomesticCredit． 

dｔ 

dｏ 

ｔ 

OT 

Figure7Realdomesticcredit 

ThediscretechangeinrealmoneydemandatthemomentofthecrisisTisgｉｖｅｎｂｙ 

△ｍＴ＝ｍＴ－ｍＴ－＝ｍＴ－ｍＬ＝Ｌ(i0,入)－Ｌ(jL,入)＜０， （39） 

whereT-mdicatesanmstantbefOrethecrisis・Fromthecentralbank，sbalancesheet，

thisdisc1℃ｔｅｃｈａｎｇｅｉｎ1℃almoneydemandatTcorrespondstothelossinintemational 
reservesbecausedtcannotjumpatT・Thespeculativeattackoccurswhenthestockof
intemationalreservesexactlymatchesthedesiredchangeinrealmoneydemandAtｔｈｅ 

ｔｉｍｅＴ,aspeculativeattacklundepletesthestockofintemationalreserves(i､e､,△ｍＴ＝ 
△hT)．Hence,thetimepathsofrealmoneybalancesandrealdomesticcredit,andthe 
centralbank，sbalancesheet(i､e､,ルーmt-dt)yieldthetimepathofinternationalreserves

illustratedinFigure8． 

比

hｏ 

＝１ｎＴ－１ｎＴ－ 丁

■●cｃc・●●●●DＣq■■●■c■■■pp●●●●◆●●｡●■●●

ｔ 

OT 

Figure81ntemationalreserves 
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Fromthetimepathofthenominalinterestratejt,thelirst-ordercondition(7),and 
Equation(12),theequilibriumleveloftradablesconsumptionduringOandTmustbehigher 
thanthatafierT・Intuitively，thisisbecausethelownominalinterestratefromOtoT

Ineducestheeffectivepriceoftradablesconsumption・Furthelmore,tosatisfytheeconomy，s
resourceconstraint(23),theinitialleveloftradablesconsumptionbefblcOmustbeplaced 
betweenthelevelfromOtoTandthatafterT5・Hence,weobtainthetimepathoftradables
consumptionillustratedinFigu1℃９． 

c７ 

ｔ 

OT 

Figure9Consumptionoftradablegoods 

ByEquation(22),theincreaseintradablesconsumptionatOcausesthecurrentaccount 
deficit・ThecurrentaccountdeterioratesthroughthetimeintervalfromOtoTsincedebt

serviceinclcases(orinterestmcomeonfbreignassetsdecreases)．FiguIc10depictsthe 
timepathofthecurrentaccount． 

０ 

ｔ 

OT 

FigurelOThecurrentaccount 

ThetimepathoftradablesconsumptionandEqUation（13)yieldthetimepathofthe 
realexchangerateetillustratedinFigurelLItindicatesthattherealexchangerateappre‐ 
ciatesduringthetimeintervalbetweenOandTbefblcthecrisis･ 

Sincebydelinitiontherealexchangerateis 珊一〃 (40） ｅｔ＝ 

itfOllowsthat 

汀t＝一旦十ｓt＋汀i，
ｅｔ 

(41） 
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ｅｔ 

ｔ 

OT 

FigurellTherealexchangemle 

wh…isIheinHationraieofno…dablegoods(Ｗ『`＝篝）
FromEquation(41),andthetimepathsofet,e`,and7r:,weobtainthetimepathof 

7TtillustratedinFigurel2・Hence,fromEquation(40)andthetimepathsofetand7Tt,iｔ
followsthatthetimepathoflnPYvmustlooklikeasillustratedinFigurel36． 

7Tｔ 

＊
Ｌ
 

＊
〈
Ｕ

冗
汀

ｔ 

ＯＴ 

Ｆｉｇｕ｢el2TheinHationrateofnon-tradablcgoods 

PVV lｎ 

汀Ｚ

△L=……r………～1～へ
穴iｉＯ 

ｔ 

OT 

Figurel3Thepriceofnon-tradablegoods 

FromEquation(30)andthefactthatthenominalexchangecannotjumpinanantici-

patedwayalongaperfectfOrcsightequilibriumpath,weobtainthetimepathofthenominal 
exchangeratedepictedinFigurel４． 
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lｎＥｌ 

lｎＥ 

ｔ 

OT 

Figurel4Thenominalexchangerate 

4．TheSizeofaShockandItsMacroeconomicEfTects 

Ｔｈｉｓｓｅｃｔｉｏｎｅｘａｍｍｅｓｈｏｗｔｈｅｓｉｚｅｏｆtheextemalshockinfluencesthedeglceofits 
macroeconomiceffects(Le.,thedegreeoftheculTentaccountdeficit,therealexchangerate 
appreciatio､,andinHationarypressurcs)andthetimeofaBOPcrisis・Sinceaclosedfblm

oftheequilibriumleveloftradablesconsumptionismoreconvenientfbrthispulpose,we 
specifytheutilityfUnctionasthefbllowing7： 

ノ(.“)+'n(伽``“ｕ２）
Theextemalshock，ｓｓｉｚｅｉｓｄｅｆｉｎｅｄａｓｔｈｅｄｅｇｍｅｏｆａｄｅｃreaseintheworldnominalin‐ 

terestrate(Le.,jili-iZ).Sincej6isgiven,itamountstoconsidertheeffectsofjZonthe 
macroeconomicvariables・InEquation(37),theにfbre,wedenotethetimeofcollapseasa
fimctionofjZ(ic.,Ｔ＝Ｔ(diZ)).Asalguedaheady,wehaveEquation(38)： 

蒜刈
whichindicatesthatthetimeofaBOPcrisisishastened,asthedegreeofthedecIeasefrom 
jiitojZbecomeslargenTheappendixBshowstheclosedfbnnfOrtheequilibriumlevelof 
tradablesconsumptionbetweenOandTdenotedbycT： 

７１６０＋ｙＴ 

ｃＦ＝，＿e-rT(‘z)＋9(jz)e-rT(吃)， （43） 

where9(ｉｆ)isdefinedas 

w`に二篝＋ (44） 

DifferentiatmgEquation(43)withrespecttoiZ(fbragivcnjii),weobtain 

篝-鶚+等発く｡ （45） 

where鍔〉O(byEquation(38))and鍔〉O(byEquations(12)and(21))8Equatiop
(45)indicatesthattheequilibriumleveloftradablesconsumptionfromOtoTdeviatesfmm 

9９ 
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itsinitialsteadystatelevel,asthedegreeofafallintheworldnommalmterestrateattime 

t＝Obecomesgreater(Le.,thelowerjt,thchighercT.).ByEquation(22),thisimplies 
thatthecurrentaccouｎｔｄｅｆｉｃｉｔａｔｔｉｍｅｔ＝Oalsobecomeslarger,asthesizeofshock 

becomeslarger･ThroughoutthelownominalinterestrateintervalfmmOtoT,thecurTcnt 
accountdeterioratesfurther,sincedebtservicemcr巳ases（orinte１℃stincomeonfOreign

assetsdecreases).InFigulCl5,Ｔ'correspondstoalargershockthanT，，． 

０ O⑤‐■●●■●●⑪●￣●⑧◆●● 

＝i、１
ｔ 

ＯＴノＴ”

Figurel5ThecurTentaccount 

ltfOllowsfromEquation(13)thatthehighercTis,thclargerthejumpofe`attime 
t＝Ｏbecomes・ThisimpliesthatastheextemalshockbecomeslargeEaneconomywill

expenenceagreaterappreciationintherealexchangerateduringthetimeintervalbetween 
OandT・Inaddition,byEquation(40Ｍｈｅlargerthejumpofetattimet＝ois,the

largerthedisc正techangeoflnR/VattimeObecomesThisimpliesthattheeconomywiU
experlenceagreaterinHationarypressureduringthetimeintervalbetweenOandT,asthe 
sizeoftheextemalshockbecomeslargen 

5．ConcluSmn 

ThispaperhasdevelopedamodelofBＯＰＣrisestriggeredbyextemalfactorsnthas 
shownthatadecreaseintheworldnominalinterestratetriggersａＢＯＰｃｒｉｓｉｓｉｎａｓｍａｌｌ 

ｏｐｅｎｅｃｏｎｏｍｙ・Thecrisisisexplainedaswellasthemacroeconomicphenomenasuchas
adeteriorationinthecurrentaccounｔａｎｄａｎａｐｐｒeciationintherealexchangeratethat 

plecededthecrisesintheemergingmarketsinLatinAmencaandEastAsiamthel990s・
Inaddition,themodelexplainsinHationarypressuresevidentespeciallyinLatinＡｍｅｎｃａ・
Themodelhasatheoreticalimplicationthatalargershockbringsaboutalargercurrent 

accountdeterioration，agreaterrealexchangerateapp正ciation，andahigherinHationary

pressure,hasteningthetimeoftbeBOPcrisis． 

AppendixA 

Substituting（10)ａｎｄ（13)into(7)andtakingintoaccountthenon-tradablesequilib-

numcondition(し．,‘N＝clV)yield鵠asthefbUowing：
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ＣｒＴ馨評)洲１．忽

伽‐緋(噂'辮辮Ｍ１('一辮鰄w))C戸菫i野亭)’
＞０． （46） 

Hence,mtandc『moveinthcsamedirectionalongapcrfectfOresightequilibriumpath
AftertheBOPcrisis,thecentralbankshiftstotheHoatmgexchangerateregimeSince 

ht＝Ｏａｎｄｈｔ＝0,ｗｅｈａｖｅｍｔ＝dtunderHexibleexchangeratesItfOllowsthat 

ｄｔ＊ 7,,ｔ 

＿－＝似ｃ－ｇｔ－７Ｔｔ・
ｄｔ ７７Ｌｔ 

(47） 

Smcethegovemmentisassumedtoset似as穴6intheinitialsteadystateandnottoalterthis
domesticcreditpolicy(β＝汀ili),ｗｅhave

７，ｔ－ 

－＝似一e１－行i＝汀ｉ－Ｅｔ－７ｒｉ・
mt 

Fromtheinterestpantyconditio、(5),Equation(48)ｃａｎｂｅにwrittenas

-＝汀6＋ｒ－ｉｔ、
ｎｒｕｔ 

(48） 

(49） 

Furthermore,substituting（13）intothefirst-ordercondition(9)anddifferentiatingit 
withlCspecttotimeyield 

ﾄ州|癖纐下菫評〒
Here,Equation(46)gives 

m-ｨい(穗三）

(１－空':f'絆｝ .（50） 

川('一辮糾ＧＴ馨評)』
緋…Ⅶc…樗小

｜‐‐‐Ⅲ‐‐‐‐し

（51） 

Finally,substitutionof(49)into(51)givesthefOllowingdifferentialequationofit： 

(凉

１
 

四｜斜４－U"(･） 
● 
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(１－ﾑﾎﾞｻ鍔堕し')(E;Ttii涛雲),’ 

一勺。■■｜

←‐「「‐‐川‐‐‐‐‐－」

Ｕ"(･） 

-緋(船糊Ⅶ('一`と｣{ｉｆ鍔ｑ(燕:!i壽二),
×(jU-r-7Tii)。 (52） 

ItfOllowsthat 

jss＝ｒ＋汀６，

wheredssdenotesthesteadystatelevelof恥DifferentiatingEquation(52)withrespectto

itaroundthesteadystateyields 

差'－Ｗ'(戸毒害苧）

|馴二誌詳騨１１南!’ ＞０． 

(53） 

Ｎｏｔｅthat 

('一些辮)(扉鑿評),U"(･） 

Ｏ＜ ＜1 

紬(船辮Ｍ１(1-空FfI鍔堕Q)CiTiil藩寧)’
From(53),wecanknowthatjtfOllowsanunstabledifferentialequationHence,ａｔｔｉｍｅ 

ｔ＝Ｔ(Le.,thetimewhenaBOPcrisisoccurs),itmustadiusttoitssteadystatelevel 

instantaneouslyOtherwise,itwoulddivelgeasiUustratedinFiｇｕｒｅｌ６・Hence,afterthe

crisiMtmustlemaininthesteadystatevalue(i､e､,iss＝γ＋汀6)overtimealongaperfect
fOresightequilibriumpath 

1ｔ 

γ＋汀６

ｔ 

T 

Figurel6（jtfOlIowsanunstabledifferentialequation） 
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AppendixB 

LetCrdenotetheequilibriumleveloftradablesconsumptionassociatedwiththelow 
nommalinterestrate(jL)betweenOandT,andcZthatoftradablesconsumptionassociated 
withthehighnominalinterestrate(jo)afterT､ByEquation(37),thetimeofthecrisisT 

dependsoniffbragivenjii・Then,by(23),itfOllowsthat

ノＩｒ('M'CTW'十ﾉＩｉｉｉｎ納仁偽｡+里 （54） 

Bytheiirst-ordercondition(7)andEquations(12)and(29),weobtainEquation(44)： 

蟇-鶚-鶚臺w'ル
ー

￣ 

fOragiveniijSubstitutionof(44)into(54)givestheclosedfOnnofcP： 

７１６０＋ｙＴ 

ｃｒ＝l-e-rT(iZ)＋9(iZ)e-rT(ｉｆ)． 

Notes 

lForthestabilizationpolicyandrelatedissues,seeCalvoandVegh（1999)． 

ZSeeMcCallumandGoodfriend(1987),Lucas(1993),andFeenstra(1986)forgeneral 

argumentsontransactionscosts・AsfOrasimilartypeoftransactions-coststechnolo-

gies,see,fOrinstance,Reinhart(1990)andReinhartandV6gh(1995)amongothers、
３Tbabstractfmmintrinsicsourcesoｆａｎｅｃｏｎｏｍｙ，sdynamics,themodelassumesthat 

β＝７.Theintrinsicsourceofdynamicscausesamovementevenwhenallexogenous 
variablesthataffecttheeconomyareexpectedtoremainconstantfmevenlnother 

wolds,themodelfOcusesontheextrinsicdynamicbehaviorcausedbythechangesof 

theworldinterestrate・Thisdistinctionbetweentheintrinsicandextrinsicdynamics

ismadebyObstfeldandStockman(1985)．Samuelson(1947）alsocallsthiskindof 

distinctionasthatbetween``causal，，ａｎｄ“historical，，dynamicsystems、

４Thisassumptionenablesustoisolatetheeffectofintertemporalconsumptionsubsti‐ 

tutionlfthetransactionscostsarecostlyfromasocialpointofview,atemporary 
decreaseinthenominalinterestratehasapositivewealtheffect・See,fOrexample，

ReinhartandV6gh(1995)fOrthisassumption，srationale、

５Notethatachangeinthenominalinterestrate(butnochangeinthe花αﾉinterestrate）
ｄｏｅｓnotaffecttheresourceconstraint、

６Ｅ}inEquation(40)cannotjumpalongaperfectfO１℃sightequilibriumpath,Pralso 
doesnotjumpbyassumption,although術：jumps・TherefOIe,whenefjumps,Bjvmust
jumptoabsorbtheshock、

７Theresultsofouranalysisa1℃ｒｏｂｕｓｔｅｖｅｎｉｎｔｈｅｃａｓｅｏｆａｍｏｒｅｇｅｎeralfOrmofutil-

ityfUnctionsuchastheconstantintertemporalelasticityofsubstitution(CIES)utility 
ftlnction 

８UsingEquation(43),bysimplecalculations,ｗｅａｌｓｏｏｂｔａｉｎ 

諄くq等＜,
103 



BOPCrisesandExlemalShocks 

ListofVariables 

El=nominalexchangerate； 

Ｂ=domesticpriceleveloftradablegoods； 

汗=fbreignpriceleveloftradablegoods；
c?=consumptionoftradablegoods； 
c{v=consumptionofnon-tradable(orhome)goods； 
yT=aconstantendowmentHowoftradablegoods； 
Z/Ｎ＝aconstantendowmentHowofnon-tradablegoods； 
ｍｔ＝ICalmoneybalances； 

6t=realprivatefOreignassetholdmgs； 
ａｔ=Imlfinancialwealthofaconsumer； 

γ=the(constant)worldrealinte1℃strate； 

巧＝thegovemmenrslump-sumtrasfer；
ｉｔ=(domestic)nominalinterestrate； 

B/v=priceofnon-tradablegoods； 
et＝Icalexchangerate； 

８t=transactionscosts； 

if=theworldnominalinterestrate； 
sFtherateofdevaluation(ordepreciation)； 

だ=therateoffOreigninflation；
ｱt=effectivepriceoftradablesconsumption； 
ルーintemationalreserves;

｡t＝Imldomesticcredit； 

似t=therateofnominaldomesticcreditCreation；

1ct=theeconoｍｙ,snetstockoffOreignassets； 

7Tt=inflationrateofnon-tradablegoods． 
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