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Summary

This paperdevelopsa new model of private debtfinancingwith an inefficient financial
systemat its core,whereinefficiencgy is characterizedby costlyloan monitoring. In this context,
themodelsuggests mechanisnthatgenerateshe following sequencef events:a periodof low
capitalinflow despitehigh ratesof economicgrowth (capitalinflow inertia), asobseredin the
take-off erain the Asiantiger economiesfollowed by a suddenacceleratiorof capitalinflow (as
seenn the1990s) andthenby acrisis,whichis definedasalargereductionin theamountof loans
intermediatedy thefinancialsystemj.e., alarge capitaloutflow or creditcrunch.

Most existing modelsof financialcrisesrequirelarge movementsn economicfundamen-
tals or in assetmarkets (suchasbubbles). In our model, suchlarge movementscan be further
exacerbatediueto creditrationing. Moreover, undercertainconditions financialcrisis canoccur
evenwheneconomidundamentalsandmarket sentimenthangeonly slightly. Unlike mostcredit
rationingmodels,our resultsdo not hingeon the assumptiorof asymmetrianformation.

The model provides guidanceaboutthe appropiatepolicy response$o an inminentcri-
sis by focusingon two importantelements: the SafetyBuffer, which is a measureof economic
vulnerability, andthe Sizeof the Crash which measureshe severity of the crisis. We usecom-
paratve staticsto analyzehow changesn assetwaluesandfundamentastrengthsthelendingand
borrowning rates,andtherisk freeratesaffect boththe safetybuffer andthe sizeof the crash.

JEL ClassificationCodes:E44,F3,G15

Keywords: Financialcrisis,Asiancrisis,creditcrunch financialintermediarycapitalflow, capital
inflow inertia



[. Intr oduction

The scopeand severity of the largely unexpectedfinancial crisis in Asia in 1997 have
promptednumerouspostmortemcommentariegnd heatedpolicy debates.In comparisonnew
work in theoreticaimodelingof relevantaspect®f the crisis hasbeenlaggingbehindthe general
mediadiscussionsThis paperis anattemptto provide a simpletheoreticaimodelto helpanalyze
somekey aspectof thecrisis.

A. The Asian Financial Crisis: SomeObservations

This paperconcernssereral obsenationson the Asian financialcrisis. Thefirst, andper
hapsthe mostdramatic,is the speedandmagnitudeof the changen capitalflows to the affected
countries Accordingto thedatarecentlyreleasedby Instituteof InternationaFinancglIF), private
capitalflows to the five economiesnostadwerselyaffectedby the Asian financial crisis—Korea,
IndonesiaMalaysia,ThailandandthePhilippines—hae changedrom annetinflow of $93billion
in 1996to a netoutflow of $12 billion in 1997. The large andsuddernreversalin privatecapital
inflows standsin sharpcontrastto the mostly favorablemacrofundamentals—eenin the cases
wheresomefundamentalsverewealening,thechangesn fundamentapositionswererathermild
andnon-dramaticomparedo the dramaticchangesn capitalflows.

The secondobsenationis the importanceof private sectordebtfinancingin mostof the
affectedcountries.Since1990,amongthe primaryinternationaissuedy Asianemeging market
countriesJoan commitmentsandtradefinancinghave consistentlybeenthe dominatingforms of
financing,followed by bondissuesand somavhat small equity issues. Datafor end-1996shav
thatKorea,Thailandandindonesiavereamongthelargestborroversin Asia, while Malaysiaand
thePhilippineswerenot? In Korea,attheheightof thecrisisin Decembef997,domestidinancial
institutions’ externaldebtmaturingwithin a yearexceededb100billion, which wasmorethan10
timesthe level of official foreign exchangeresere. In Thailand,short-termoffshoreborronving
by banks financecompaniesand corporationsonstituteda large portion of the country’s capital
inflow. In Indonesiaabouthalf of the officially reported$110billion externaldebtwasbelieved
to be short-to medium-termprivate sectordebt, and an unofficial estimate,basedon offshore
“tombstone”loan syndicationannouncementsuggestsome$30 billion more private external
debtsthanthe official estimate> The heary offshoreborravings were encouragedy the large
interestratedifferentialsbetweendomesticand offshoreloan markets. An exceptionis Malaysia,
wherethe domestidnterestratewaskeptlow andshort-termcapitalinflow wasdiscourage@nd,
asaresult,externaldebtplayedalessdamagingole.

Bank loansplayedthe mostsignificantrole in the crisis. Accordingto the IIF data,com-
mercialbankflows to Asia deterioratedrom a $55.5billion netinflow in 1996to a $21 billion
netoutflow in 1997,atotal changeof $76.5billion. In comparisonbondflows declinedrelatively



modestly The five worst-afectedAsian countriessufferedan outflow of $12 billion in portfolio
flows while gainingslightly in foreigndirectinvestment.

The third obsenration is that large capitalinflows had precededhe crisis in the affected
countries.More interestinglythe pickupin capitalflows to the Asiancountriesdid not occurhand
in handwith the fastgrowth of theseeconomies.Rather large inflows occurredonly long after
the successfutakeoff of theseAsian economiesmainly in the 1990s. However, oncethe large
inflow hadstarted—withno accompaying acceleratiorof growth in the economies—théuildup
of theinflow wasrapidandlarge. In otherwords,thereexists capital inflow inertia. Earlierstudies
have found that the rapid buildup of banklendingwas a predictorof subsequentinancial crisis
(seeSachs;TornellandVelasco,1996). In this paper we will shav atheoreticalinkagebetween
capitalinflow inertiaandsubsequerfinancialcrisis.

The fourth obsenationis that, while theseAsian countrieshave managedo putin place
thebasicbankinginfrastructurethe operatingefficiency hasbeenlow dueto governmentirected
lending,inadequatesupervisionjack of opencompetition,andlack of transparengin the corpo-
ratesector amongotherthings. In contrasteconomiesith betterdevelopedfinancialintermedi-
aries,suchasHong Kong and Singaporehave provedto be moreresilientto the capitalmarket
attacks:

The fifth obsenation is that bank lending hasbeendrasticallyreduced,and bankshave
beenmorecautiousin grantingloans.In the caseof Japarafterthe burstof the real estatebubble
in the early 1990s,bankshave cut creditsevento their traditionalcustomers.Similarly, banksin
Koreawhich usedto lend indiscriminantlyat the hint of governmentdirectivesnow arereluctant
to lend, contributing to a seriouscreditcrunchthatstill plagueshe Asianeconomies.

B. Highlights of the Model

Basedonthefive obsenationsdescribedn theprevioussectionwe developanen modelof
externaldebtfinancing.At the coreof the modelis aninefficient financialsystemwhich, together
with changesn credit supply conditions,is ableto explain the capitalinflow inertia aswell as
the crisis. In the context of our model, a crisis is definedasa large reductionin the amountof
loansintermediatedy the financial systemj.e., a large capital outflow evenwhenthe economic
fundamentalghange only slightly.

Theabove definitionof a crisispointsout whatwe consideroneof the mainfeaturesof the
recentcrisis. In fact, the large reversalof capitalflows washardto predictif only the economic
fundamental®f the affectedcountrieswere considered.This apparenparadoxdissapears our
modeloncethefinancialsystemis modelledexplicitly.

The modeldealswith foreign debtintermediatedy financialintermediaries.lt doesnot
necessarilyequirethatthe debtto be “foreign”. Sincethe Asian crisis mainly involved external
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debt,we usetheterms“foreign debt” and“foreign depositor”in our discussionThefocuson debt
flows reflectsthe abore-mentionedact that private debtflows playeda moreimportantrole than
otherformsof capitalflows in thoseAsiancountriesseverelyaffectedby thefinancialcrisis.

Thefinancialintermediaryin themodelis anabstractiorof theintermediatiorfunction of
banksandotherfinancialinstitutionsaswell asthe financingarmsof corporateborrovers. Note
thatthe financialintermediarycanbe eitherforeign or domesticallyowned,andthey canoperate
eitheron-shoreor offshore. In the caseof Asia, somefinancialintermediationwasperformedby
domestichanks,someby foreign bankslendinglocally, andsomeby the offshorefinancingarms
of corporations.In all casesthey facelack of informationdisclosurein the domesticcorporate
sectorandvariouscostsassociateavith doing businessn an emeging market. Theseobstacles
arerepresentetdy monitoringcostsin our model.

The intermediationfunction includesthe borraving andlendingactvities, aswell asthe
monitoringof theloanswhennecessaryMonitoring is definedin a broadsensdo includeall the
actiitiesthatcanimprovethequality of theloans;suchactvitiesincludescreeningduediligence,
site visit, and participationin boardmeetings.etc. The financialintermediaryis setin a closed
capitalmarket in which a positive interestratedifferentialprevails. Typically, the domestidend-
ing rateis eithercontrolledby the government,or fixed by monopolisticbankswhich, in reality,
are often subjectto interestrate ceilings. The intermediaryis inefficientin the sensethatit may
choosenot to monitorits lendingdueto, for example,costly andinefficient monitoringtechnolo-
gies. However, the intermediaryis exposedo foreign creditmarketin the sensdhatit hasaccess
to and borrows from foreign depositors. Firms borrav from the financialintermediarywho in
turn borravs from foreign depositors. Firms may succeedr fail in their pursuitof investment
opportunitieswith the probability of succes#igherin the caseof propermonitoringby thefinan-
cial intermediary Thefinancialintermediarydecidesoptimally the amountof intermediationrand
whetherto monitorthefirms, giventhe domesticandinternationainterestrates the salagevalue
of the firms in the caseof bankruptgy, and monitoring costs. Foreigndepositors'willingnessto
lenddepend®ntheir expectedreturnsrelative to therisk-freerateat their homecountry

To highlight the resultof the modelthatis mostrelevantto the obseredlarge andsudden
changesn capital flows, we presenta visual preview of the resultin Figure 1. The thick lines
representhe expectedprofit to the financial intermediary with a local maximumat the point
Dy, which we will showv asthe optimal amountof intermediationwith monitoring. D, is the
maximumsupply of credit by the foreign depositorand dependspositively upon a measureof
the fundamentaktrengthof the economy which will be shawn later. Obviously, if the foreign
depositorreduceshe credit supply drastically we will seea drasticreductionin capital inflow
aswell. In this paper we focuson the more subtlecasein which the changesn foreign credit
supplyaremoderateput the capitaloutflow is large. From Figure 1, we canseethatthe amount
of equilibriumintermediation\whendemandor creditequalsforeigncreditsupply)canincrease,
unmonitored after the switching point D,. Whensupplyis betweenD,, and D,,, however, there
is no demandfor financialintermediationin this region becausehe expectedprofit is belov the
local maximum,andtheintermediarys demands only D,. SowhenD,, is evenmauginally below
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D,, thesizeof capitaloutflow is aslargeas D, — D,. As we will shaw, variousmacroeconomic
parameterganaffect the supplyof foreigncredits,aswell asthe valueof D, ,which mayleadto
asuddercapitaloutflow of thesize D, — Dy4. More precisely aspointedout by Wyplosz(1998),
this suddercapitaloutflow is aonce-of stockchange.

Figurel: Economywith crisispotential
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Themoralof the paperis asfollows: Financialcrisis,in theform of a sudderandlargere-
versalof privatedebtinflow, canbeadirectresultof inefficienciesin thefinancialsector Thelarge
shifts of financialflows canbe tracedto the following causes:) a discontinuousreditdemand
scheduleof the intermediaryii) the shiftin the foreign creditsupply andiii) the combinationof
thetwo. Whenthe existing credit supplyanddemandequilibriumis not far above the switching
point D, thenevena smallchangan theeconomicervironmentcansetoff acrisisby reducingthe
supplyof foreigncredit D,, to alevel belov thedemandswitchingpoint D,. In otherwords,there
exists a minimum level of economicfundamentaktrengththat can sustainthe amountof capital
inflow above D,. However, if the fundamentaktrengthis not far above this minimumsustainable
level, the economywill bevulnerableto shiftsin market sentimentandevena smalldeterioration
of fundamentalsAlthoughthereversalof capitalinflow may not significantlyaffect the profit of
the financialintermediary it may severely affect the socialwelfare which is not explicitly dealt
with in this paper For example,a sharpreductionin the amountof capitalinflow may represent
a large reductionin productve actvities and an increasein unemplgyment, even with constant
returnsto scaleproductiontechnology It is thereforeimportantfor a countryto avoid thesedan-
geroussituationsin its coursetowardsfinancial developmentandin the managemenof capital
flows. In certaincircumstancespolicy instrumentscanbe usedto reduceand smooththe shifts
in capitalflows. The policy instrumentsncludeinterestrates,measureshat affect the economic
fundamentalsfinancialsectorreform, capitalcontrolsandprudentialregulation. Thefirst two will
bediscussedh this paper while therestis discussedn Chan-LauandChen(1998)¢
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C. A Literatur e Review

Most existing theoreticaimodelsof financialcrisisgenerallyfall into four cateyories:fun-
damentalsbasedmodels,expectations-baseshodels,multiple equilibriamodels,andmoral haz-
ardmodels.Sinceour approactis lessrelatedto thesemodels,we only provide a brief review of
thembelow. For a moredetailedliteraturereview andthe developmentof the crisis, seeRadelet
andSachg1998a,b)andCorsetti,PesentandRoubini(1998).

Fundamentals-basadodelsusechangesn fundamentaldo derive financialcrisis. The-
oretically it is often challengingto producea large discretefinancialflow changefrom a setof
relatively smoothfundamentalariables althoughtherehasbeensomeprogressn predictingcri-
sisusingcompositefundamentalariablesempirically (Kaminsky andReinhart,1996; Kaminsky,
LizondoandReinhart,1997;Kaminsky, 1998).

Expectations-basedodelsincludemodelswith expectation®f futurevalues asin models
of bubbles(Allen and Gale, 1998), modelsof self-fulfilling expectationgObstfeld, 1996), and
modelswith expectationsof othermarket participants’actions,asin the liquidity crisis modelof
DiamondandDibvig (1983) (andin the open-economyxtensionsby Changand Velasco,1997,
andGoldfjanandValdes1997),whereeachagentbasesis decisionwhetherto withdraw his bank
depositon his expectationof otheragents’actions,anda coordinationfailure canthenresultin a
total panic,i.e.,abankrun.

Multiple equilibriamodelscanproducethe existenceof equallyprobableequilibriain the
sameeconomicervironment(Masson,1998), and can thereforeexplain the discretechangein
financialflows during a crisis as a switch betweentwo equilibria. Usually, suchmodelsdo not
offer directexplanationson how andwhy the economyshiftsfrom oneequilibriumto another

Moral hazardnodelswith governmenguaranteebave beenusedextensiely in thestudies
of the U.S. savings andloanscrisis (Shoven, SmartandWaldfogel,1992),andrecentlyby Krug-
man(1998a,1998b)in the context of the Asiancrisis. Somecritics have arguedthatgovernments
may have provided explicit andimplicit guaranteeso depositordaking risksin Asia, hencethe
moralhazardproblem.

Thoughdiffering completelyin model construction,our approachsharesa similar spirit
with a separatestrandof literature. This literaturemodelscapitalflows in the context of expected
returnmaximizationunderimperfectfinancialmarket conditions.RecenexamplesncludeRazin,
SadkaandYuen(1996),andChenandKhan(1997).In particular ChenandKhan studyportfolio
flowsto emeging marketswhich areinefficientandareusedasanincentveinstrumenin corporate
governanceadesignedo encourageptimal investmentoehaior of the firms. It canderive large
swingsin portfolio equity flows even with a slight changein the growth outlook and/orin the
efficiengy of the financial market. Suchswingsare found to be mostlikely when a country’s
growth outlookandthe efficiengy of the financialmarket arein a moderateangerelative to each
other e.g.,mediumgrowth potentialwith a half-baled equity market.
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Therestof the paperis organizedasfollows: Sectionll presentshe detailsof the model.
Sectionlll conductcomparatre staticsandshov how changesn domestidundamentalsforeign
depositors'sentimentandinterestratesaffect the outcomeof thecrisis. It alsodiscussesheissue
of financialreformin light of themodel. SectionlV containsconcludingremarks.

[I. The Model

Therearethreedifferentrisk neutralrepresentatie agentsin the model: a depositor(in-
vestor),a financialintermediaryand a domesticentrepreneu(the firm). The modelis centered
aroundthe optimaldecisionf thefinancialintermediaryin thefaceof variousbehaioral config-
urationsof the othertwo agents.

The domesticentrepreneuownsilliquid assetswith terminalvalue E andtherightsto a
risky project. Thevalue E canbeinterpretedastheequityvalue, thenetworth, or thesalagevalue
of the entrepreneus existing assetsgvaluatedat the currentperiod whenborroning decisionis
made.In the aggr@atesenseijt representshe market valuationof the country’s assetwhich can
be empirically proxied by fundamentalariables. The valueof E is assumedo be non-random
and known to all participants. Becauseof liquidity constraintsthe entrepreneuhasto borrow
from the intermediaryat the grossrate1 + i, if he wantsto pursuetherisky project. Thereturn
of the project,if successfulis enoughto pay backthe principal plustheinterest.If unsuccessful,
however, the projectreturns0. The probability of succes®f the projectdependson whetherthe
entrepreneusuppliesahighor alow level of effort. In theformercasetheprobabilityof successs
py andpy, in thelatter, with py > pr,. To motivatethe monitoringrole of financialintermediaries,
it is assumedhatif the entrepreneuis monitoredby theintermediaryhewill supplya high level
of effort, andif not monitored hewill supplyalow level of effort.”

The intermediaryobtainsthe fundsby borraving from the foreign depositorat the gross
interestratel +iz. Undertheconditionof aclosedor inefficientdomestianarket, theintermediary
canprofit from theinterestratespreadA: = i;, — ig. For now, assumehati; andig aretaken
asgiven by the intermediary To guaranteghat non-monitoringis profitable,we needthe next
assumption:

Assumptionl pr(1+iy) > 1 +ig.

The debtcontractbetweenthe entrepreneuandthe intermediaryspecifiesthe following
contingentpayofs to theintermediaryif theamountborronvedis D:

D(1+1i.) if theprojectis succesfubr D(1 +iz) < E
E if theprojectfailsandD(1 + i) > E



In addition,theintermediarys monitoringcostis characterizedby

| e if D<Dy=FE/(1+1,)+ E,, E, constant
C(D)_{¢+B(D—D¢) D> D, R @)

Thecostis afunctionof thesizeof theloan,theentrepreneusasset, theefficiencgy of the
monitoringtechnologywhich is measuredby the parameted > 0 andby afixedcost¢ > 0. The
fixed costsupportsa givenlevel of intermediation,E,, without further coststo the intermediary
The caseof constantmonitoring costis obtainedwhen s = 0. In generalthe efficiengy of the
intermediaryis relatedto the variablecost,asmeasuredy 3, andthe fixed cost,asmeasuredy
¢. Therefore the intermediarycanmonitor projectsrequiringaloansizelessthan D, by paying
afixed costof ¢.® Whentheloansizeis abose D, the monitoringcostincreasegproportionally
in the sizeof theloan D. Becausamonitoringis costly, it is not alwaysin the bestinterestof the
intermediaryto monitor.

A. The Supply of Foreign Capital

Theintermediarycannotborronv without boundfrom foreign depositorssinceforeignde-
positors’willingnessto lend dependson whethertheir expectedreturnis ashigh asinvestingthe
money in analternatve risk-freeassein theirhomecountry

We begin with the casein which monitoringis performedby the intermediary sothatthe
probability of a successfuprojectis py. Whenthe projectis successfulpr whenthe equity value
is high enoughto pay backtheloan,i.e., E > D(1 + ip), the foreign depositorobtainsa gross
return1 + iz. Otherwise,he obtainsa grossreturn E/D < (1 + i), thatis, the intermediary
takes over the entrepreneus equity andtransfersit to the foreign depositor Note that herewe
have madethe simplifying assumptionthatthe intermediaryhasno equityitself.? In this casethe
expectedreturnof the foreigndepositormustbe at leastequalto the foreignrisk-freerate: :

i E i
pa(1+ip) + (1 —PH)B > 1+1y.

Whenthis conditionholdswith equality it determinesinupperboundD,,(E) of foreignlending
to theintermediary
D(E) = — 1 =Pn)E__ )
1 +Zf —pH(l +’LB)

The subscriptn denoteghatmonitoringis performed.The latterequationmakessensainderthe
following assumption:

Assumption2 Giveniy, ip Satisfiesthe following inequalities:i) 1 + iy > pg(1 + i) andii)
ip > i



Propertyi) is neededo guaranteg¢hatthe maximumloanamountavailableto thefinancial
intermediaryis positive for positive E andis increasingin the amountof domesticnet worth.
Propertyii) simply meansthat the return offered by the intermediarymust be at leastequalto
the risk-freerate. In the casethatip = ¢;, the maximumamountof foreignlendingis equalto
E/(1+ip).

Similarly, the maximumamountthatcanbe borroved by the intermediarywhenthe latter
doesnot monitorthe projectis givenby

_ 1—p)E
Dy(E) = — 1=PE 3)
1 +’l,f —pL(l +7,B)
wherethesubscript: denoteghatno monitoringis performed.Thenext lemmaestablishethefact

thatforeign depositorsarewilling to lend moreif they know thatthe intermediaryis monitoring
thedomestidirms becausehe probability of successs highet

Lemma 1 Underassumptior? andgiventhesameFE, D,, > D,.

Proof. Definethefunction f (p) = A1_—£p_ Then, f'(p) = _(A_I?Z)__é;f)(_m = (Ali}é)z- Replacing

B =1+1igandA =1 + iy andusingii) in Assumptior2, f'(p) > 0. &

Corollary 1 D,, > D, > E/(1 + iy).

Thenext lemmaemphasizethesubstitutioreffectbetweernvestingin thedomesticecon-
omy andtherisk-freeasset.

Lemma2 Givenp; andpy, thefollowing relationshipshold:

1. 2u <, 2Pn < ),

2. 9u () Dm -, )
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An increasein therisk-freeinterestratei; makesthe risk-free assetmore attractve and
hencereducedoreign depositors’demandfor intermediarydeposits. On the otherhand,an in-
creasen ig hasthe oppositeeffect, sincenow the returnon intermediarydepositsincreases.In
addition,both D,, andD,,, increasevhenE increases.

Finally, we would like to know how D, and D,,, are affectedby changesn p; andpj,
which arekey determinant®f expectationsaboutthe overall domesticinvestmenopportunities.
In particular an increasein the probability of successhouldincreaseforeigners’demandfor
domesticassetsasthe next lemmastates.

0D,
0D > (),

Lemma 3 Giveniy, iz andiy, % > 0 and

Proof. Follows from thedefinitionsof D,, andD,,, andthatiz, > ip > i;. B

B. The Decisionto Monitor

It is clearthatthereis no needto monitortheentrepreneuif £ > D(1+ i) sincethevalue
of his equityexceedghevalueof hisliabilities. However, whentheentrepreneuis leveragedthat
is,whenE < D(1 + i), the casebecomesnorecomple. If theintermediarymonitorsandthe
projectis successfulits profitsareequalto

(1+i1)D — (1+i5)D — max {6, ¢ + B(D — D)} = AiD — max {¢, ¢+ (D — Dy)} |
whereAi = i;, — ig. In caseof failure,the profitis givenby
E_mln{(l +7’B)DaE} - max{¢a¢+6(D - D¢)}

Thereforethefinancialintermediarys expectedorofitsdependnthesizeof theloanandareequal
to

paAiD + (1 — py)|E — (1 +ip)D] — max {¢, ¢ + B(D — Dy)} if D(1+ip) < E

E(D) = { puAiD - max{6,6 + B(D - Dy)} if D(L+in) > B

wherethe superscriptn denotesthe casewhere monitoring is performedby the intermediary
The next assumptiorandlemmashows thatwe shouldbe concernednly with the casein which
D(1+ip) > E.

Assumption3 Ey/E > Ai/(1+ig)(1 + i)
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This assumptioris equivalentto Dy, > E/(1 + ip), sothatin the rangerelevantto our
analysis,D(1 + ig) > E if the foreign credit supply is abore E/(1 + ig). The next lemma
establisheshis fact.

Lemma4 D,,(E) > E/(1 +ip)

Proof. Fromthe definition of D, in equation(2), the above inequality holdsif ig > i, which
mustbetrue becaus®therwisetheforeigndepositoris betteroff investingin therisk-freeasse

Therefore the financialintermediarys expectedprofit if the entrepreneurs monitoredis
equalto

EN™(D) = puAiD — max {6, + B(D — Dy)}. (4)

Similarly, we canshaw thatthe expectedprofit of theintermediarywhenthereis no monitoringis
equalto
EI*(D) = p,AiD, (5)

wherethe superscript: denoteghe casein which thereis no monitoring. The decisionto monitor
dependonwhetherthe expectedprofit undermonitoringexceedshoseobtainedby not monitor
ing, or equialently, whetherthefollowing expectedprofit differentialis positive or not:

AEII(D) = EI™(D) — EI*(D) = ApAiD — max[¢, ¢ + B(D — Dy)], (6)

whereAp = py — pr.. Notethatthis relationshipis meaningfulonly whenloansarerisky, i.e.
FE < D(l + ZL)

Theoptimaldecisionof theintermediaryis givenby the following proposition:

Proposition 1 Existence of a crisispotential. Giventhesunkcost¢ andthevariablecosts, there
existsa crisis potentialonly if
¢ < ApAiDy; (7)

B > prAi. (8)
In addition,the optimal strategy of theintermediaryis to:

e Intermediatethe amountD,, (E) withoutmonitoringwhenD,,(E) < D,, whee D,, < D,
satisfie€Ill™(D,) =EI*(D,,) .

e Intermediatethe amountmin {D,,(E), D,;} with monitoring when D, (E) > D, and
D,(E) < D,,whee D, satisfiesElI™(Dy) =EII*(D,,).
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e IntermediateheamountD, (E) withoutmonitoringwhenD, (E) > D,.
Theefore, there existsa discontinuityin capitalinflowif D € (D, D).

Remark 1 Thecondition(7) impliesthat thefixedcostof monitoringis relativelylow, while con-
dition (8) suggeststhat the variable costis relativelyhigh. Thiscorrespondgo a financial sector
in which the basicbankinginfrastructue is more or lessin place (sud as bankbrandces,com-
putersystemsetc.),but the operating costsare high dueto problemsn theregulatory framework,
asymmetridnformation,amongotherthings. Arguably the financial sectorin the affectedAsian
countriesfalls into this category.

Proof.

Condition (7) statesthat whenthe loan sizeis equalto Dy, EIT"(D,) > EII*(D,) and
we canshaw thatthereexists D, in [E/(1 + i), Dy] suchthatEIT™(D) > EII*(D) whenD is
in [D,, Dy). In fact,when¢ < Ap(1 + i) Ey, EII™(Dy4) > EII%(Dy) butatD = E/(1 + ir),
EIT™ < EIT*. By the mean-aluetheorem continuity andmonotonicityof AEIT imply thatthere
existsauniqueD,, in (E/(1 + i), D) suchthatAEII(D,) = 0 or EII"™(D,) = EII*(D,,), sothat
AEII > 0 whenD > D,. Condition(8) impliesnot only thatthe maginal gainfrom monitoring
is lessthanthe maiginal cost,but thatthis gainis negative. Therefore the expectedorofit obtained
by monitoringthe entrepreneuhasa maximumvaluewhenthe loan sizeis equalto D,. Since
EII* is continuousandincreasingwe canapply the meanvaluetheoremto show thatthereexists
D, > Dy suchthatEII"™(Dy) =EIT*(D,) andthatEIT*(D) =EII™(D) whenD > D,. When
D,,, availableto theintermediaryis belov D,,, the beststratey is notto monitorand,thereforeto
borrow D,,, sinceEIl* is increasingn D. If D,, > D, but D, < D,, theintermediarychooses
to maximizeits profitsby borrawing only Dy. If D,, € [D,, D), thenit borrons D,,. Finally, if
D, < D,, thenit is optimalto borrow upto D,,.H

Corollary 2 Whenthe economyexperiences steadygrowth and increasinglystrong fundamen-
tals that resultsin a steadyexpansionof foreign credit supply D,,, there maystill be no pickup
in capital inflow until the economyis so strongthat the foreign credit supplylimit D, readesthe
thresholdpoint D, , thencapital inflow jumpssharply hencethe capital inflow inertia.

Thereforethecapitalinflow inertiaarisedfrom the samemechanisnthatcangenerateind,
perhapgprecedesacrisis. In addition,the propertieof D,, and D, aregivenby thenext corollary.

Corollary 3 D, and D, satisfythefollowing properties:
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Du = xpai ©
ey (10
Rt A R “
or < VoV <" “
2
p, = Pudiby=¢ (13)
prAI
‘ZZ* < 0,%>0, (15)
%Z* > 0= paE[Ai/(1+ i) < ¢ < ApAiD,. (17)

In addition,0D, /0i;, > 0 in equation(17) requiresthat E,, satisfies

Zo (P2 1) — 18
E <Ap(1+iL) 1+1p (18)

otherwisedD., /dir, < 0.

Note that conditions(7) and(8) definea rangefor the valuesof Ai andiy,, the latteran
implicit function of Dy, asshavn in (17) and (1). For interestratesvaluesoutsidethis range,
we arein situationswherethe economyis not subjectto a potentialcrisis. Theseeconomiesare
discussedn acompaniorpaper Chan-LauandChen(1998).

The domesticeconomyandthe world economicervironmentdescribedaborve canbe pa-
rameterizedas & (pr, pu, i, is, ¢, B, Ey; iy, E). Givena fixed setof parametersProposition
1 stateghatfor certainparametewralues,thereexists the possibility of a large discretechangen
capitalflows,i.e.,aninertiaandacrisis. For otherparametevalueswe canrule outtheoccurrence
of acrisis,asdiscussedn the companiornpapercitedabove.
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Figurel illustratesthe profit functionsof the financialintermediaryundermonitoringand
non-monitoringregimes(EII™ andEIT* respectiely), theforeign creditsupplylimit D,,. Theex-
istenceof thediscretgump betweertheoptimal(andsomeavhatlow) level of monitoredntermedi-
ationandthehighlevel of unmonitoredntermediatiorrepresentghe potentialof sharpchangesn
capitalflowswhentheeconomycrossesheswitchingpointbetweermmonitoredandnon-monitored
intermediation D,. For example assumehat D, is slightly higherthanD,.. Hence theintermedi-
ary financesa projectwith size D,,. Now supposéhatthereis a slight deterioratiorin depositors’
expectationsaboutthe healthof the economy asrepresentedby a small decreasén p;, or in the
assetvalue E, suchthatnow D, is below D,. The small changein expectationsprecipitatesa
drasticcontractionof theamountof loansfrom the original level above D, to themuchlower level
D,. Clearly, the oppositephenomenorns alsolikely, a suddenincreasen loansfrom D, to D
above D,. Thissudderjumpin capitalinflow couldconcevably take along time if theunderlying
fundamentalsmprove graduallysuchthatthe foreign supplylimit takestime to move acrosshe
interval (D, to D above D, ), hencetheobseredcapital inflow inertia andlargereversalof capital
inflow aretwo sidesof the samecoin. This providesaninterestinganalyticframavork to explain
the obsened boom-and-bstcyclesthat characterizehe Latin Americadebtcrisisin the eighties
aswell asthe currentlyongoingcrisisin Asia.

Figure2 presentghe resultfrom anotherperspectre. It shavs discontinuougump when
thedemandor loansfalls shortof the availablesupplyof credit.

Figure2: Demandfor loans

o

&2 Demand for loans

D Credit Supply D,
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lll.  Comparative staticsand policy responseso a financial crisis

Thefocusof our analysiss thecrisis. In particular we areconcernedboutsmallchanges
in the foreign creditsupplyin the immediatevicinity above the switchingpoint D.,. In this case,
theeconomyis subjectto a“hardlanding”if foreigndepositorswillingnessto lenddeclinessuch
that D,, falls below theswitchingpoint D,.. Whentheeconomyis onthevergeof acollapse,D,, =
D, andthe magnitudeof theimpendingcapitaloutflow is givenby

D,—D,=Fp, -2

PL prLA

(19)

Thereforeanadequatgolicy responseavould preferablybe onethatincreaseshe safetybuffer as
measuredy D, — D,, sothattheeconomyis safefrom thecrisis. In thecasethatacrisisis already
undervay, adesirablepolicy responsavould beto reducethe sizeof thecrash D, — D4. We will
shawv below how this canbe achiezed throughchangesn variousparameterssomeof which can
sometimede controlledby policy authorities.

A. AssetValues/FundamentalStrengths

Considerthe casethat F is subjectto a negative shock. This could occur for example,
whenthe assetvaluedeclinesdueto, say a collapsingreal estateor equity market. In a broader
sensewe canregard E asa proxy for the economys assetvalue, which canbe further related
to the strengthof its economicfundamentalsin fact, it is a parameteof the modelthatis open
to broadinterpretations.The valuationof E is what mattersin the agents’decisionprocess.So
changesn agents’perceptionof the country’s fundamentaktrength,or in market valuationscan
play a significantrole. Further whenthe safetybuffer is thin, evena smallchangecouldtriggera
crisis.

Accordingto our model,when E decrgasesD* decreasedyut D, alsodecreasesThe
following lemmashows that the safetybuffer D,, — D, decreaseghoughthe magnitudeof the
capitaloutflowv D, — D, remainsunchanged.

Lemma5 Thesafetybuffer D,, — D, is anincreasingfunctionof E.

Proof: By definition,

1—
pbL _ b E+(}5—p—HE¢,
pL

1+Zf—pL(1+ZB) pL(1+ZL)
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soit is necessaryo show that

1—pL > P

or equialently, that

Becausé g > iy andrecallingAssumptionl, we have that

pull+i;—pr(1+ig)] <pu(l—pr)(1+ip) <pr(l+iL)(1 —pu).

Songyative shockso FE increaseshelik elihoodof a crisis. Policiesto boostthe country’s
percevedfundamentattrengtharethereforehelpfulin preventingthecrisis.

In additionto E' whichreflectsthevalueof existingassetsacountry’seconomidundamen-
tals arealsoaffectedby the valueof its future investmeniopportunitiesjf suchopportunitiesare
pursued.In our model,the investmenbpportunitiesaremeasuredy the probabilitiesof success
of the entrepreneus projects,py andp;,. FromLemma2, we know thatwhentheseprobabilities
are higher the foreign credit suppliesare highet However, anincreasein py increased),, as
obseredin Corollary2, equation(16), sinceit increasesheslopeof EIT™ andhencethevalueof
EII"™(Dy). Thus,thisincreasen py increaseshe sizeof the crashif it occurs.An increasen p;,
hasthe oppositeeffect.

B. Intermediary’ sLending Rate

We now examinethe role of the domesticinterestrate,:;. For corvenience assumehat
the foreign borrawving rateis constant.Also, we assumeor now thati;, is independenof other
parametersn the model,including E. On the one hand,from equation(19), anincreasen the
domestiaate:;, reduceshesizeof thepotentialcrash,D, — Dy, duringacrisis,otherthingsbeing
equal.Ontheotherhand,if i; satisfies

puE [Ai/(1+ iL)]2 < o,

then D, increasesn i;, andit cantriggerthe crisis by narraving the buffer zone. Otherwise the
domestidendingratecanbe usedto help avoid the crisis or reducethe impactof the crisis. Care
shouldbe takento verify in which rangethe interestratelies, so that the authoritiescandecide
whetherthey shouldraiseor lower the interestrateto help mitigatethe crisis. Whenthe interest
rateis movedoutsidetherangeimplied by the conditionsasdefinedin propositionl, theeconomy
will beshiftedto non-crisisregimes,which areanalyzedurtherin Chan-LauandChen(1998).
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In reality, changesn interestratescanaffect otherparametersn the modelaswell, espe-
cially thevaluationof £. Onthe onehand,atemporaryhike in domestidnterestratemay attract
capitalinflow andimprove market confidencetherebyincreasef. On the hand,a sustainechigh
level of interestratemaybeseerto hurtthecorporatesectorandreducethevaluationof E. While it
is notthepurposeof thepaperto evaluatetheinterestratepolicy duringthe Asiancrisis—empirical
dataareneededor thatpurpose—wavantto point out thatour modelprovidesa corvenienttool
to examinethe effectsof theinterestratepolicy in awell definedtheoreticaframenork.

C. Intermediary’ s Borrowing Rate

Let’sturn now to the effectsof changesn thefinancialintermediarys borrowing rate,ipg.
In practice,it canbeviewedastherisk-freerateplusacountrypremium.

By Lemmaz2, a higherborrowing rateig makesinvestingin the domesticeconomymore
attractive to foreigndepositorsandthereforeincreaseshe amountthey arewilling to lend D,,. By
Corollary 2, D, is decreasingn iz and D, remainsinvariant. So with a higherborrowing rate
i, D, — D, increasesandD, — D, decreasedjothworking againsthecrisisscenaricandmaking
the countrylessvulnerable. However, thereis alimit to therisein this rate,becauseéhereis an
upperboundfor theborraving rateasperAssumptior2. In practice Jikethedomestidnterestrate,
theforeigncreditmarketborrowing rateis alsonotanisolatedmatter It canaffecta country'sdebt
serviceburdenandcorporatesolvengy, etc.,therebychanginghefundamentalaluationparameter
E.

D. The Risk-FreeRate

If the (risk-free)interestratein the capital-richcountriesincreases;, investingin therisky
emeging marketbecomesessattractive. In ourmodel,thisis shavn asalowervalueof D,,. Since
D, remainsunafected,D,, — D, decreases i; andmakingacrisismorelikely.

In reality, therehasbeenclearevidencethattherise andfall of interestratesin capital-rich
countries,or the threatof a changein the rates,have beenlinkedto fluctuationsin capitalflows
to emeging markets. In fact, someanalysesave attributedthe concernon the possibility of an
upward adjustmenbf the U.S. interestrate by the FederalResere asa possiblecauseof capital
outflows from emeging markets(Seefor example,IMF: World EconomicOutlook,1997).In the
samevein, the decisionby the U.S. FederalResere not to raiseinterestratesmay have beena
blessingto the Asianeconomiesn crisis.
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IV. Concluding Remarks

Our modeldiffers from corventionalmodelsof financialcrisisin two ways. First, it re-
lies only on simple and basic cost-revenuecalculationsof financial intermediariesand foreign
depositorsin fact, theresultsaredervedwithout assumptionsuchasbubblesandmoralhazard,
althoughsuchadditionalassumptionsanbe addedo themodelto generateicherresults.For ex-
ample,onecanaddanassetaluationbubbleinto thevaluationof £, andhelptriggeracrisiswhen
the bubblebursts. Secondlythe modelproducesa pair of indifferencepointsfrom the standpoint
of thefinancialintermediarynamely D, and D,,,,with a discretechangeof capitalflow between
them.While this featureis foundin typical multiple equilibriamodels,our modelis decidedlydif-
ferentin thatit is ableto pinpointwhenandwhy a jump betweerthetwo pointsoccurs.Also, the
modelsuggestsa mechanisnthat cangeneratehe following sequencef eventsasthe economy
grows.

In thefirst stage the modelsuggestshatfollowing the initial take-off, capitalinflow does
not keeppacewith the rapid economicgrowth for along periodof time. In the caseof the Asian
“tiger economie$,fastgrowth continuedfor oneor two decadesvhile the scaleof capitalinflows
did not catchup until later (capitalinflow inertia). This is becausehat evenwhenforeign credit
supplyincreasesn tandemwith economicgrowth, beforereachingthe no-monitoringthreshold,
theintermediarywill notintermediateall the creditdueto costlymonitoring.

In the secondstage,the economyand foreign credit supply have grown beyond the no-
monitoringthresholdthenthereis a sugein capitalinflow dueto the switchfrom creditrationing
to unmonitoredntermediation.This happenedn the Asiancountriesn the 1990%.

In thethird stagejf anadwerseshockpushegheforeigncreditsupplybelov thethreshold,
therewill beafinancialcrisisin theform of large capitaloutflow in the externalfront, anda credit
crunchin the domestidfront.'®

This papemwasmotivatedby the currentAsianfinancialcrisis. As such,in the presentation
of the model, we refer to the financialintermediaryas a “domestic” institution, and creditorsas
“foreign” depositors However, for the modelto work, it doesnot matterwhatthe nationalitiesof
theseagentsare. For example,the “domestic”intermediarycould be an off-shoreinstitution, or a
foreignbankoperatingoetweerforeigncreditorsandcorporateborrovers. Similarly, the“foreign”
investorcouldbeadomesticcreditor in which casethefinancialcrisiswill beadomesticone(e.g.,
the SavingsandLoanscrisisin the United States).

The financial intermediaryin the model capturesthe essenceof an inefficient financial
systemwhichis atthe corethe Asianfinancialcrisis. In particular sucha systemis characterized
by somevhatestablishethankinginfrastructureout highoperatingnefficiencies.Suchsystemsre
shaown to give rise to both capitalinflow inertiaanda suddenarge capitaloutflow. This analysis
shedsnew light on the recentfinancialcrisis in Asia, andit alsooffers a tool to analyzepolicy
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responseto the crisis. An importantimplication of the modelis thatin the courseof developing
a countrys financial system,thereexists a stagein which the economycould be subjectto the
possibility of a financialcrisis, andsucha crisisis usually precededy a periodof large capital
inflow (unlesscounteredby other policy measures).Policy responsesnclude avoiding staying
midway in a financial reformfor too long, ensuringsolid domesticfundamentalsand carefully
monitoringandoptimally influencing,if possibledomesticandinternationakreditmarketinterest
rates.
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Endnotes

1. SeelMF (1997): InternationalCapital Markets: Developments,Prospectsand Key Policy
IssuesTable16,p.77.
2. SeelMF: World EconomicOutlook,1997,Table2, p.7.

3. See:Oxford AnalyticaBrief Octoberl6,1997:2.
4. Countrieswith the leastdevelopedfinancial intermediariesvere not able to attracta large

amountof foreign private credit in the first place,and were sparedof drastic outflows despite

strongcontagionin theregion duringthecrisis.
5. Note that exposureor accesdo internationalcredit markets do not meanthat the domestic

financialmarketis open Usually, “openmarket” reffersto internationakompetitionandequaliza-

tion of domesticandforeigninterestrates.
6. We have not treatedexplicitly the welfare costsof the crisis. Nonethelessthe size of the

capital outflov measuresmplicitly the costsin termsof fewer projectsbeingfinanced,andin
consequencea reductionof domesticoutput. Accordingto Caprio and Klingebiel (1996), the
costsof pastbankingcrisisin industrializedcountrieswerein the rangeof 3% to 17% of GDP;
while in developing countriesthe costswere ashigh as25% of GDP. Honohan(1996) estimates
thatthe costsof bankingcrisessincel980arenearlya quarterof atrillion dollars.In addition,see

AgénorandAizenman(1998)for atheoreticalnalysis.
7.In order to focus on the intermediary the model doesnot go into the details of the en-

trepreneus incentvesproblem.We simply assumehatmonitoringgeneratedetterperformance,

which canbe seenasareducedorm of the standardnechanisndesignproblem.
8. Fixed costsare associatedo expensedn facilities and equipmentand full-time personnel

while variablecostsinclude runningand administratve costs. SeeKolari and Zardkoohi (1987)

for adetailedanalysisof the costsof banking.
9. The zero-equityassumptiorfor the intermediarymakes our definition of financialinterme-

diary narrover thanreal-world intitutions suchasbankswith their own capital. Therefore jssues
suchasbankbankrutpg arenotassociateavith thefinancialintermediaryin our model,but canbe
interpretedaspartof the firm’s problem. In practice,banksfacingbankrupty proceedingsvhen
their equity was erodedduring a crisis may be forcedto cut their lending ratherthan chooseto
reducetheir lendingasin our model. In our model,this canbeinterpretedastheforeigninvestor

actingthroughthe intermediaryto forcethefirm to useits equityto paybackthedebt.
10. We have chosenmnot to modelthe exchangerate crashdirectly in the model. The exchange

ratecrashobsenedin the Asiancrisisis morerelatedto domestidinancialinstitutionsandcorpo-
rationsin the affectedcountriestrying to cover their existing unhedgedxternal obligationsafter
confidencan the curreny hadbeenshalen. Our modelis aboutnew borravings undera given
exchangemarketratherthanthe stockof debtresultedfrom previousborrowing.

21



References

Agénor P-R. andJ. Aizenman.1998. Volatility andthe Welfare Costsof FinancialMarket Inte-
gration.Mimeo. World Bank. WashingtonD.C.

Allen, F.R.andD. Gale. 1998. BubblesandCrises.Working paper98-01, Financiallnstitutions
Center TheWhartonSchool,University of Pennsylania.

Caprio,G.andD. Klingebiel. 1996.BankInsolvencies:Cross-CountrfxperiencesUnpublished.
World Bank. WashingtonD.C.

Chan-Lau,J. andZ. Chen. 1998. Crash-Free&Sequencindstratgiesfor FinancialDevelopment
andLiberalization.Mimeo. InternationaMonetaryFund. WashingtonD.C.

Chang,R. andA. Velasco. 1997. FinancialFragility andthe ExchangeRate Regime. Working
paper97-16,FederaResere Bankof Atlanta.

Chen,Z. andM. S. Khan. 1997. Patternsof Capital Flows to Emeging Markets: A Theoretical
Perspectie. IMF Working PaperWP 97/13. InternationalMonetaryFund. Washington,
D.C.

Corsetti,G., P. Pesentiand N. Roubini. 1998. What Causedhe Asian Currengy and Financial
Crisis?Mimeo. New York University.

Diamond,D. W. andP. H. Dybvig. 1983. Bank Runs,DepositinsuranceandLiquidity. Journal
of Policy Economy91: 401-19.

Goldfjan,l. andR. Valdes.1997. CapitalFlows andthe Twin Crises:the Role of Liquidity. IMF
Working paperWP 97/87.InternationaMonetaryFund.WashingtonD.C.

HonohanP. 1996. FinancialSystemFailuresin DevelopingCountries:DiagnosisandPrediction.
UnpublishedInternationaMonetaryFund. WashingtonD.C.

Kaminsky, G. L. 1998. Curreny andBankingCrisis: A CompositeLeadingindicator Mimeo.
Boardof Governorsof the FederalResere SystemWashingtonDC.

——andC. M. Reinhart.1996.TheTwin Crises:theCause®f BankingandBalance-of-Ryments
Problems Working paper Boardof Governorsof the FederaResere, WashingtonD.C.,
U.S.A.

——, S.Lizondo,andC. M. Reinhart.1997.Leadingindicatorsof Curreny Crisis. IMF Working
Paper97/7. WashingtonDC.

Kolari, J. andA. Zardkoohi. 1987. Bank Costs,Structureand Performance.Lexington Books,
MA.

Krugman,P. 1998a.Whathappenedo Asia? Mimeo. CambridgeMA, MIT.

——. 1998b Bubble,Boom, Crash:Theoreticahoteson Asia’s crisis. Mimeo. MIT. Cambridge,
MA.

Masson,P. 1998. Contagion:MonsoonalEffects, Spillovers,and JumpsbetweenMultiple Equi-
libria. Mimeo. InternationaMonetaryFund,WashingtonD.C.

22



Mishkin, F. S.1992. Anatomyof a FinancialCrisis. Journalof EvolutionaryEconomics2:115-30.

Obstfeld,M. 1996. Modelsof Curreng Criseswith Self-Fulfilling Features EuropearEconomic
Review 40,1037-47.

Radelet,S. andJ. Sachs.1998. The Onsetof the EastAsian Fiancial Crisis. Mimeo. Harvard
Institutefor InternationaDevelopment.Cambridge MA.

—— and——. 1998. The EastAsian FinancialCrisis: Diagnosis,RemediesProspects Brook-
ings Paperson EconomicActivity, forthcoming.

Razin, A., E. Sadkaand C.-W. Yuen. 1996. A PeckingOrder Theory of Capital Inflows and
InternationalTax Principles.IMF Working PaperWP/96/26.InternationaMonetaryFund,
WashingtonDC.

SachsJ., A. TornellandA. Velasco.1996. FinancialCrisisin Emeging Markets: The Lessons
from 1995. BrookingsPaperson EconomicActivity. August.

Shoven, J., S. B. SmartandJ. Waldfogel. 1992. Real InterestRatesandthe Savings and Loan
Crisis: The Moral HazardPremium.Journalof EconomicPerspecties6, Winter. 155-67.

Wyplosz,C. 1998. GlobalizedFinancialMarketsandFinancialCrises.Mimeo. GraduateSchool
of InternationalStudies Genevaand CEPR,London.

23



