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Summary

This paperdevelopsa new model of privatedebt financingwith an inefficient financial
systemat its core,whereinefficiency is characterizedby costly loanmonitoring. In this context,
themodelsuggestsa mechanismthatgeneratesthefollowing sequenceof events:a periodof low
capital inflow despitehigh ratesof economicgrowth (capital inflow inertia), asobserved in the
take-off erain theAsiantiger economies,followedby a suddenaccelerationof capitalinflow (as
seenin the1990s),andthenby acrisis,which is definedasalargereductionin theamountof loans
intermediatedby thefinancialsystem,i.e.,a largecapitaloutflow or creditcrunch.

Most existing modelsof financialcrisesrequirelargemovementsin economicfundamen-
tals or in assetmarkets (suchasbubbles). In our model, suchlarge movementscanbe further
exacerbateddueto creditrationing.Moreover, undercertainconditions,financialcrisiscanoccur
evenwheneconomicfundamentalsandmarketsentimentchangeonly slightly. Unlikemostcredit
rationingmodels,our resultsdo nothingeon theassumptionof asymmetricinformation.

The modelprovidesguidanceaboutthe appropiatepolicy responsesto an inminent cri-
sis by focusingon two importantelements: the SafetyBuffer, which is a measureof economic
vulnerability, andtheSizeof theCrash, which measurestheseverity of thecrisis. We usecom-
parativestaticsto analyzehow changesin assetvaluesandfundamentalstrengths,thelendingand
borrowing rates,andtherisk freeratesaffectboththesafetybuffer andthesizeof thecrash.

JEL ClassificationCodes:E44,F3,G15

Keywords: Financialcrisis,Asiancrisis,creditcrunch,financialintermediary, capitalflow, capital
inflow inertia
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I. Intr oduction

The scopeand severity of the largely unexpectedfinancial crisis in Asia in 1997 have
promptednumerouspostmortemcommentariesandheatedpolicy debates.In comparison,new
work in theoreticalmodelingof relevantaspectsof thecrisishasbeenlaggingbehindthegeneral
mediadiscussions.This paperis anattemptto provide a simpletheoreticalmodelto helpanalyze
somekey aspectsof thecrisis.

A. The Asian Financial Crisis: SomeObservations

This paperconcernsseveralobservationson theAsianfinancialcrisis. Thefirst, andper-
hapsthemostdramatic,is thespeedandmagnitudeof thechangein capitalflows to theaffected
countries.Accordingto thedatarecentlyreleasedby Instituteof InternationalFinance(IIF), private
capitalflows to thefive economiesmostadverselyaffectedby theAsianfinancialcrisis—Korea,
Indonesia,Malaysia,ThailandandthePhilippines—havechangedfrom annetinflow of $93billion
in 1996to a net outflow of $12 billion in 1997. The large andsuddenreversalin privatecapital
inflows standsin sharpcontrastto the mostly favorablemacrofundamentals—even in the cases
wheresomefundamentalswereweakening,thechangesin fundamentalpositionswererathermild
andnon-dramaticcomparedto thedramaticchangesin capitalflows.

The secondobservation is the importanceof privatesectordebtfinancingin mostof the
affectedcountries.Since1990,amongtheprimaryinternationalissuesby Asianemerging market
countries,loancommitmentsandtradefinancinghave consistentlybeenthedominatingformsof
financing,followedby bondissuesandsomewhatsmall equity issues.

�
Datafor end-1996show

thatKorea,ThailandandIndonesiawereamongthelargestborrowersin Asia,while Malaysiaand
thePhilippineswerenot.

�
In Korea,attheheightof thecrisisin December1997,domesticfinancial

institutions’externaldebtmaturingwithin a yearexceeded$100billion, which wasmorethan10
timesthe level of official foreign exchangereserve. In Thailand,short-termoffshoreborrowing
by banks,financecompaniesandcorporationsconstituteda largeportionof thecountry’s capital
inflow. In Indonesia,abouthalf of theofficially reported$110billion externaldebtwasbelieved
to be short- to medium-termprivate sectordebt, and an unofficial estimate,basedon offshore
“tombstone”loan syndicationannouncements,suggestssome$30 billion more privateexternal
debtsthanthe official estimate.

�
The heavy offshoreborrowings wereencouragedby the large

interestratedifferentialsbetweendomesticandoffshoreloanmarkets.An exceptionis Malaysia,
wherethedomesticinterestratewaskept low andshort-termcapitalinflow wasdiscouragedand,
asa result,externaldebtplayeda lessdamagingrole.

Bank loansplayedthemostsignificantrole in thecrisis. Accordingto the IIF data,com-
mercialbankflows to Asia deterioratedfrom a $55.5billion net inflow in 1996to a $21 billion
netoutflow in 1997,a total changeof $76.5billion. In comparison,bondflows declinedrelatively
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modestly. Thefive worst-affectedAsiancountriessufferedanoutflow of $12billion in portfolio
flowswhile gainingslightly in foreigndirectinvestment.

The third observation is that large capital inflows hadprecededthe crisis in the affected
countries.More interestingly, thepickupin capitalflowsto theAsiancountriesdid notoccurhand
in handwith the fastgrowth of theseeconomies.Rather, large inflows occurredonly long after
the successfultakeoff of theseAsian economies,mainly in the 1990s. However, oncethe large
inflow hadstarted—withno accompanying accelerationof growth in theeconomies—thebuildup
of theinflow wasrapidandlarge. In otherwords,thereexistscapital inflowinertia. Earlierstudies
have found that the rapid buildup of banklendingwasa predictorof subsequentfinancialcrisis
(seeSachs,Tornell andVelasco,1996). In this paper, we will show a theoreticallinkagebetween
capitalinflow inertiaandsubsequentfinancialcrisis.

The fourth observation is that,while theseAsian countrieshave managedto put in place
thebasicbankinginfrastructure,theoperatingefficiency hasbeenlow dueto governmentdirected
lending,inadequatesupervision,lack of opencompetition,andlack of transparency in thecorpo-
ratesector, amongotherthings. In contrast,economieswith betterdevelopedfinancialintermedi-
aries,suchasHong Kong andSingapore,have proved to be moreresilientto the capitalmarket
attacks.

	
The fifth observation is that bank lendinghasbeendrasticallyreduced,andbankshave

beenmorecautiousin grantingloans.In thecaseof Japanaftertheburstof therealestatebubble
in theearly1990s,bankshave cut creditsevento their traditionalcustomers.Similarly, banksin
Koreawhich usedto lend indiscriminantlyat thehint of governmentdirectivesnow arereluctant
to lend,contributing to aseriouscreditcrunchthatstill plaguestheAsianeconomies.

B. Highlights of the Model

Basedonthefiveobservationsdescribedin theprevioussection,wedevelopanew modelof
externaldebtfinancing.At thecoreof themodelis aninefficient financialsystemwhich, together
with changesin credit supplyconditions,is able to explain the capital inflow inertia aswell as
the crisis. In the context of our model,a crisis is definedasa large reductionin the amountof
loansintermediatedby thefinancialsystem,i.e., a large capital outflow, evenwhentheeconomic
fundamentalschangeonlyslightly.

Theabovedefinitionof acrisispointsoutwhatweconsideroneof themainfeaturesof the
recentcrisis. In fact, the large reversalof capitalflows washardto predictif only the economic
fundamentalsof theaffectedcountrieswereconsidered.This apparentparadoxdissapearsin our
modeloncethefinancialsystemis modelledexplicitly.

The modeldealswith foreign debtintermediatedby financial intermediaries.It doesnot
necessarilyrequirethat thedebtto be “foreign”. SincetheAsiancrisis mainly involvedexternal
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debt,weusetheterms“foreign debt”and“foreign depositor”in ourdiscussion.Thefocusondebt
flows reflectstheabove-mentionedfact thatprivatedebtflows playeda moreimportantrole than
otherformsof capitalflows in thoseAsiancountriesseverelyaffectedby thefinancialcrisis.

Thefinancial intermediaryin themodelis anabstractionof theintermediationfunctionof
banksandotherfinancialinstitutionsaswell asthefinancingarmsof corporateborrowers. Note
that thefinancialintermediarycanbeeitherforeignor domesticallyowned,andthey canoperate
eitheron-shoreor offshore. In thecaseof Asia, somefinancialintermediationwasperformedby
domesticbanks,someby foreignbankslendinglocally, andsomeby theoffshorefinancingarms
of corporations.In all cases,they facelack of informationdisclosurein the domesticcorporate
sectorandvariouscostsassociatedwith doing businessin an emerging market. Theseobstacles
arerepresentedby monitoringcostsin our model.

The intermediationfunction includesthe borrowing andlendingactivities, aswell asthe
monitoringof theloanswhennecessary. Monitoring is definedin a broadsenseto includeall the
activitiesthatcanimprovethequalityof theloans;suchactivitiesincludescreening,duediligence,
site visit, andparticipationin boardmeetings,etc. The financial intermediaryis set in a closed
capitalmarket in which a positive interestratedifferentialprevails. Typically, thedomesticlend-
ing rateis eithercontrolledby thegovernment,or fixedby monopolisticbankswhich, in reality,
areoften subjectto interestrateceilings. The intermediaryis inefficient in the sensethat it may
choosenot to monitor its lendingdueto, for example,costlyandinefficient monitoringtechnolo-
gies.However, theintermediaryis exposedto foreigncreditmarket in thesensethat it hasaccess
to andborrows from foreign depositors.



Firms borrow from the financial intermediarywho in

turn borrows from foreign depositors.Firms may succeedor fail in their pursuitof investment
opportunities,with theprobabilityof successhigherin thecaseof propermonitoringby thefinan-
cial intermediary. Thefinancialintermediarydecidesoptimally theamountof intermediationand
whetherto monitorthefirms,giventhedomesticandinternationalinterestrates,thesalvagevalue
of the firms in the caseof bankruptcy, andmonitoringcosts. Foreigndepositors’willingnessto
lenddependson their expectedreturnsrelative to therisk-freerateat their homecountry.

To highlight theresultof themodelthat is mostrelevantto theobservedlargeandsudden
changesin capital flows, we presenta visual preview of the result in Figure1. The thick lines
representthe expectedprofit to the financial intermediary, with a local maximumat the point�
�

, which we will show as the optimal amountof intermediationwith monitoring.
���

is the
maximumsupply of credit by the foreign depositorand dependspositively upon a measureof
the fundamentalstrengthof the economy, which will be shown later. Obviously, if the foreign
depositorreducesthe credit supplydrastically, we will seea drasticreductionin capital inflow
aswell. In this paper, we focuson the moresubtlecasein which the changesin foreign credit
supplyaremoderate,but thecapitaloutflow is large. FromFigure1, we canseethat theamount
of equilibriumintermediation(whendemandfor creditequalsforeigncreditsupply)canincrease,
unmonitored,after the switchingpoint

� ��� Whensupply is between
���

and
� ��� however, there

is no demandfor financial intermediationin this region becausethe expectedprofit is below the
localmaximum,andtheintermediary’sdemandis only

�
�
. Sowhen

���
is evenmarginally below
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� � , thesizeof capitaloutflow is aslargeas
� ��� �
� � As we will show, variousmacroeconomic

parameterscanaffect thesupplyof foreigncredits,aswell asthevalueof
� ��� which may leadto

a suddencapitaloutflow of thesize
� ��� �
� � More precisely, aspointedout by Wyplosz(1998),

this suddencapitaloutflow is aonce-off stockchange.

Figure1: Economywith crisispotential
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Themoralof thepaperis asfollows: Financialcrisis,in theform of asuddenandlargere-
versalof privatedebtinflow, canbeadirectresultof inefficienciesin thefinancialsector. Thelarge
shifts of financialflows canbe tracedto the following causes:i) a discontinuouscredit demand
scheduleof the intermediary, ii) theshift in the foreigncredit supply, andiii) thecombinationof
the two. Whentheexisting credit supplyanddemandequilibrium is not far above theswitching
point

� ��� thenevenasmallchangein theeconomicenvironmentcansetoff acrisisby reducingthe
supplyof foreigncredit

���
to a level below thedemandswitchingpoint

� � . In otherwords,there
existsa minimum level of economicfundamentalstrengththat cansustaintheamountof capital
inflow above

� � . However, if thefundamentalstrengthis not far above this minimumsustainable
level, theeconomywill bevulnerableto shifts in market sentimentandevena smalldeterioration
of fundamentals.Althoughthereversalof capitalinflow maynot significantlyaffect theprofit of
the financial intermediary, it may severely affect the socialwelfarewhich is not explicitly dealt
with in this paper. For example,a sharpreductionin theamountof capitalinflow mayrepresent
a large reductionin productive activities andan increasein unemployment,even with constant
returnsto scaleproductiontechnology. It is thereforeimportantfor a countryto avoid thesedan-
geroussituationsin its coursetowardsfinancialdevelopmentand in the managementof capital
flows. In certaincircumstances,policy instrumentscanbe usedto reduceandsmooththe shifts
in capitalflows. Thepolicy instrumentsincludeinterestrates,measuresthataffect theeconomic
fundamentals,financialsectorreform,capitalcontrolsandprudentialregulation.Thefirst two will
bediscussedin this paper, while therestis discussedin Chan-LauandChen(1998).�
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C. A Literatur e Review

Most existing theoreticalmodelsof financialcrisisgenerallyfall into four categories:fun-
damentals-basedmodels,expectations-basedmodels,multiple equilibriamodels,andmoralhaz-
ardmodels.Sinceour approachis lessrelatedto thesemodels,we only provide a brief review of
thembelow. For a moredetailedliteraturereview andthedevelopmentof thecrisis,seeRadelet
andSachs(1998a,b)andCorsetti,PesentiandRoubini(1998).

Fundamentals-basedmodelsusechangesin fundamentalsto derive financialcrisis. The-
oretically, it is often challengingto producea large discretefinancialflow changefrom a setof
relatively smoothfundamentalvariables,althoughtherehasbeensomeprogressin predictingcri-
sisusingcompositefundamentalvariablesempirically(Kaminsky andReinhart,1996;Kaminsky,
LizondoandReinhart,1997;Kaminsky, 1998).

Expectations-basedmodelsincludemodelswith expectationsof futurevalues,asin models
of bubbles(Allen andGale, 1998),modelsof self-fulfilling expectations(Obstfeld,1996),and
modelswith expectationsof othermarket participants’actions,asin the liquidity crisismodelof
DiamondandDibvig (1983)(andin the open-economyextensionsby ChangandVelasco,1997,
andGoldfjanandValdes1997),whereeachagentbaseshisdecisionwhetherto withdraw hisbank
depositon his expectationof otheragents’actions,anda coordinationfailurecanthenresultin a
total panic,i.e.,abankrun.

Multiple equilibriamodelscanproducetheexistenceof equallyprobableequilibria in the
sameeconomicenvironment(Masson,1998), and can thereforeexplain the discretechangein
financialflows during a crisis asa switch betweentwo equilibria. Usually, suchmodelsdo not
offer directexplanationsonhow andwhy theeconomyshiftsfrom oneequilibriumto another.

Moral hazardmodelswith governmentguaranteeshavebeenusedextensively in thestudies
of theU.S.savingsandloanscrisis (Shoven,SmartandWaldfogel,1992),andrecentlyby Krug-
man(1998a,1998b)in thecontext of theAsiancrisis. Somecritics have arguedthatgovernments
may have provided explicit andimplicit guaranteesto depositorstaking risks in Asia, hencethe
moralhazardproblem.

Thoughdiffering completelyin modelconstruction,our approachsharesa similar spirit
with a separatestrandof literature.This literaturemodelscapitalflows in thecontext of expected
returnmaximizationunderimperfectfinancialmarketconditions.RecentexamplesincludeRazin,
SadkaandYuen(1996),andChenandKhan(1997).In particular, ChenandKhanstudyportfolio
flowstoemergingmarketswhichareinefficientandareusedasanincentiveinstrumentin corporate
governancedesignedto encourageoptimal investmentbehavior of the firms. It canderive large
swingsin portfolio equity flows even with a slight changein the growth outlook and/orin the
efficiency of the financial market. Suchswingsare found to be most likely when a country’s
growth outlookandtheefficiency of thefinancialmarket arein a moderaterangerelative to each
other, e.g.,mediumgrowth potentialwith ahalf-bakedequitymarket.
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Therestof thepaperis organizedasfollows: SectionII presentsthedetailsof themodel.
SectionIII conductscomparativestaticsandshow how changesin domesticfundamentals,foreign
depositors’sentiment,andinterestratesaffect theoutcomeof thecrisis. It alsodiscussestheissue
of financialreformin light of themodel.SectionIV containsconcludingremarks.

II. The Model

Therearethreedifferentrisk neutralrepresentative agentsin the model: a depositor(in-
vestor),a financial intermediaryanda domesticentrepreneur(the firm). The model is centered
aroundtheoptimaldecisionsof thefinancialintermediaryin thefaceof variousbehavioral config-
urationsof theothertwo agents.

The domesticentrepreneurowns illiquid assetswith terminalvalue � andthe rights to a
risky project.Thevalue � canbeinterpretedastheequityvalue,thenetworth,or thesalvagevalue
of the entrepreneur’s existing assets,evaluatedat the currentperiodwhenborrowing decisionis
made.In theaggregatesense,it representsthemarket valuationof thecountry’s asset,which can
be empirically proxiedby fundamentalvariables.The valueof � is assumedto be non-random
andknown to all participants. Becauseof liquidity constraints,the entrepreneurhasto borrow
from the intermediaryat thegrossrate ����� � if hewantsto pursuetherisky project. Thereturn
of theproject,if successful,is enoughto paybacktheprincipalplustheinterest.If unsuccessful,
however, the projectreturns ! � The probability of successof theprojectdependson whetherthe
entrepreneursuppliesahighor alow levelof effort. In theformercase,theprobabilityof successis"$# and" � in thelatter, with "$#�%&" � . To motivatethemonitoringrole of financialintermediaries,
it is assumedthat if theentrepreneuris monitoredby theintermediary, hewill supplya high level
of effort, andif notmonitored,hewill supplya low level of effort. '

The intermediaryobtainsthe fundsby borrowing from the foreign depositorat the gross
interestrate �(�
�*) . Undertheconditionof aclosedor inefficientdomesticmarket,theintermediary
canprofit from the interestratespread+
�-,.�/� � � ) . For now, assumethat �/� and � ) aretaken
asgiven by the intermediary. To guaranteethat non-monitoringis profitable,we needthe next
assumption:

Assumption1 " �102���3� �54768���3�*) �
The debtcontractbetweenthe entrepreneurandthe intermediaryspecifiesthe following

contingentpayoffs to theintermediaryif theamountborrowedis
�

:9 � 02���3� �54 if theprojectis succesfulor
� 0:�;�3� �54=<>�� if theprojectfails and

� 0:���3� �54 % �
8



In addition,theintermediary’smonitoringcostis characterizedby? 0 � 4@, 9BA
if

� < ��� ,C�ED50:�;�F�/�G4H�F� �
, � �

constantA �FI�0 � � �
� 4 if
� % ��� (1)

Thecostis afunctionof thesizeof theloan,theentrepreneur’sasset� � theefficiency of the
monitoringtechnology, which is measuredby theparameterI % ! andby afixedcost

A % ! . The
fixedcostsupportsa givenlevel of intermediation,� �

, without furthercoststo the intermediary.
The caseof constantmonitoringcost is obtainedwhen I8,J! . In general,the efficiency of the
intermediaryis relatedto thevariablecost,asmeasuredby I � andthefixedcost,asmeasuredbyA

. Therefore,the intermediarycanmonitorprojectsrequiringa loansizelessthan
�
�

by paying
a fixed costof

A
. K Whenthe loan sizeis above

���
the monitoringcost increasesproportionally

in thesizeof the loan
�

. Becausemonitoringis costly, it is not alwaysin thebestinterestof the
intermediaryto monitor.

A. The Supply of ForeignCapital

Theintermediarycannotborrow without boundfrom foreigndepositors,sinceforeignde-
positors’willingnessto lenddependson whethertheir expectedreturnis ashigh asinvestingthe
money in analternativerisk-freeassetin theirhomecountry.

We begin with thecasein which monitoringis performedby the intermediary, so that the
probabilityof a successfulprojectis "$# . Whentheprojectis successful,or whentheequityvalue
is high enoughto pay backthe loan, i.e., � % � 02�L�M�*)N4 , the foreign depositorobtainsa gross
return �O�P�*) � Otherwise,he obtainsa grossreturn �ED � <Q0:�R�S� )N4 , that is, the intermediary
takesover the entrepreneur’s equity andtransfersit to the foreign depositor. Note that herewe
havemadethesimplifying assumptionthattheintermediaryhasno equityitself.T In this case,the
expectedreturnof theforeigndepositormustbeat leastequalto theforeignrisk-freerate � U :"$# 0:�;�F� )V4H�C0:� � "$# 4 �� 68�;�F� U �
Whenthis conditionholdswith equality, it determinesanupperbound

��W 0/�E4 of foreignlending
to theintermediary �XW 0/�E4Y, 02� � "$# 4:����3�*U � "$# 02���F� )V4 � (2)

ThesubscriptZ denotesthatmonitoringis performed.Thelatterequationmakessenseunderthe
following assumption:

Assumption2 Given � U � �*) satisfiesthe following inequalities: i) �-�[� U %\"$# 02�-�C�*)]4 and ii)�*)&6^�*U .
9



Propertyi) is neededto guaranteethatthemaximumloanamountavailableto thefinancial
intermediaryis positive for positive � and is increasingin the amountof domesticnet worth.
Propertyii) simply meansthat the returnoffered by the intermediarymust be at leastequalto
the risk-freerate. In the casethat �*)C,_� U , the maximumamountof foreign lendingis equalto�ED�0`�;�F�*)]4 .

Similarly, themaximumamountthatcanbeborrowedby theintermediarywhenthelatter
doesnotmonitortheprojectis givenby

��� 0a�E4@, 0:� � " �54b��;�F� U � " �102���3�*)]4 � (3)

wherethesubscriptc denotesthatnomonitoringis performed.Thenext lemmaestablishesthefact
that foreigndepositorsarewilling to lendmoreif they know that the intermediaryis monitoring
thedomesticfirms becausetheprobabilityof successis higher.

Lemma 1 Underassumption2 andgiventhesame� ,
��W 6 ��� �

Proof. Definethefunction de0 " 4@, �`fhgi f ) g . Then, dkjl0 " 4Y, fnm i f ) gpoqfnmr�`fhgpoqmrf ) om i f ) gpors , ) f im i f ) gtous . Replacingv ,\�;�F� ) and wP,x�;�F�*U andusingii) in Assumption2, dkjl0 " 4 % ! . y
Corollary 1

�XW 6 ��� 6M�EDG02�;�F�*Uh4 �
Thenext lemmaemphasizesthesubstitutioneffectbetweeninvestingin thedomesticecon-

omyandtherisk-freeasset.

Lemma 2 Given" � and "n# , thefollowing relationshipshold:

1. z {1|z~}�� <�! � z {1�z�}�� <�! �
2. z { |z�}�� % ! � z { �z�}�� % ! �
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An increasein the risk-free interestrate � U makesthe risk-freeassetmoreattractive and
hencereducesforeign depositors’demandfor intermediarydeposits.On the otherhand,an in-
creasein �*) hasthe oppositeeffect, sincenow the returnon intermediarydepositsincreases.In
addition,both

�X�
and

��W
increasewhen � increases.

Finally, we would like to know how
�X�

and
��W

areaffectedby changesin " � and "$# ,
which arekey determinantsof expectationsabouttheoverall domesticinvestmentopportunities.
In particular, an increasein the probability of successshould increaseforeigners’demandfor
domesticassets,asthenext lemmastates.

Lemma 3 Given �/� � �*) and � U , z {1�z gp� % ! and z {1|z gp� % ! .

Proof. Follows from thedefinitionsof
���

and
��W

andthat � � % � )�6^�*U � y
B. The Decisionto Monitor

It is clearthatthereis noneedto monitortheentrepreneurif � % � 02����� �54 sincethevalue
of hisequityexceedsthevalueof his liabilities. However, whentheentrepreneuris leveraged,that
is, when ��< � 0:�7��� �n4 , thecasebecomesmorecomplex. If the intermediarymonitorsandthe
projectis successful,its profitsareequalto0:���3� �n4 � � 0:�;�F� )]4 � �������L� A � A �FI�0 � � ��� 4��R�S+
� � �����h�L� A � A �3I�0 � � �
� 4�� �
where +
���P� � � � ) . In caseof failure,theprofit is givenby� ���X����� 02�;�F�*)]4 � � �X� �����h�-� A � A �3I�0 � � �
� 4��
Therefore,thefinancialintermediary’sexpectedprofitsdependonthesizeof theloanandareequal
to

E � W 0 � 4@, 9 "n# +
� � �P02� � "$# 4���� � 0:�;�F� )V4 ��� �����h�-� A � A �3I�0 � � �
� 4~� if
� 02���F� )V47<>�"n# +
� � �����h��� A � A �3I�0 � � �
� 4�� if
� 02���F� )V4 % �

wherethe superscriptZ denotesthe casewheremonitoring is performedby the intermediary.
Thenext assumptionandlemmashows thatwe shouldbeconcernedonly with thecasein which� 02���3�*)N4 % � .

Assumption3 � � D�� % +
�`D50:�;�F� )V4t0:�;�F�/�G4
11



This assumptionis equivalentto
��� % �EDG02���P� )V4 � so that in the rangerelevant to our

analysis,
� 02���\�*)]4 % � if the foreign credit supply is above �EDG02�E�x�*)]4 � The next lemma

establishesthis fact.

Lemma 4
��W 0/� 476M�EDG02���3�*)]4

Proof. From the definition of
��W

in equation(2), the above inequalityholdsif � )86¡�*U , which
mustbetruebecauseotherwisetheforeigndepositoris betteroff investingin therisk-freeasset.y

Therefore,the financial intermediary’s expectedprofit if the entrepreneuris monitoredis
equalto

E � W 0 � 4@� "$# +�� � �����h�L� A � A �FI�0 � � �
� 4~� � (4)

Similarly, wecanshow thattheexpectedprofit of theintermediarywhenthereis nomonitoringis
equalto

E � � 0 � 4@� " �¢+
� � � (5)

wherethesuperscriptc denotesthecasein which thereis no monitoring.Thedecisionto monitor
dependson whethertheexpectedprofit undermonitoringexceedsthoseobtainedby not monitor-
ing, or equivalently, whetherthefollowing expectedprofit differentialis positiveor not:+
£R� 0 � 4@� E � W 0 � 4 � E � � 0 � 4@,P+ " +
� � ������� � A � A �FI;0 � � �
� 4 � � (6)

where + " � "n# � " � . Note that this relationshipis meaningfulonly whenloansarerisky, i.e.�¤< � 02�;�F� �54 .
Theoptimaldecisionof theintermediaryis givenby thefollowing proposition:

Proposition 1 Existence of a crisis potential. Giventhesunkcost
A

andthevariablecost I , there
existsa crisis potentialonly if A¦¥ + " +
� �
�¢§

(7)I�6 "n# +
� � (8)

In addition,theoptimalstrategyof theintermediaryis to:

¨ Intermediatetheamount
��� 0/�E4 withoutmonitoringwhen

�XW 0/�E4R< �E�
, where

�E� < �
�
satisfiesE � W 0 �E� 4Y, E � � 0 �E� 4 .¨ Intermediatethe amount �X����© ��W 0/�E4 � �
�Gª

with monitoring when
��W 0/� 4P6 �E�

and��� 0a�E4�< � ��� where
� � satisfiesE � W 0 �
� 4�, E � � 0 � � 4 .
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¨ Intermediatetheamount
�X� 0/�E4 withoutmonitoringwhen

��� 0/� 4=6 � ���
Therefore, thereexistsa discontinuityin capital inflow if

�¬« 0 �
� � � � 4 .
Remark 1 Thecondition(7) impliesthat thefixedcostof monitoringis relativelylow, while con-
dition (8) suggeststhat thevariablecostis relativelyhigh. Thiscorrespondsto a financialsector
in which the basicbankinginfrastructure is more or lessin place(such as bankbranches,com-
putersystems,etc.),but theoperatingcostsarehighdueto problemsin theregulatoryframework,
asymmetricinformation,amongother things. Arguably, thefinancialsectorin theaffectedAsian
countriesfalls into this category.

Proof.

Condition(7) statesthat whenthe loan size is equalto
���

, E � W 0 �
� 4�6 E � � 0 ��� 4 and
we canshow that thereexists

�E�
in ���EDG02���^� �n4 � �
���

suchthatE � W 0 � 4 6 E � � 0 � 4 when
�

is
in � �E� � �
�­� � In fact,when

A^¥ + " 02�L�^� �54b� �
, E � W 0 �
� 4E6 E � � 0 ��� 4 but at

� ,®�EDG02�¯�[� �54 �
E � W ¥

E � �
. By themean-valuetheorem,continuityandmonotonicityof + E � imply thatthere

existsaunique
�E�

in 0/�ED50:�Y��� �G4 � � 4 suchthat + E �E0 �
� 4@,P! or E � W 0 �E� 4@, E � � 0 �E� 4 , sothat+ E � % ! when
� % �E� � Condition(8) impliesnot only thatthemarginal gainfrom monitoring

is lessthanthemarginalcost,but thatthisgainis negative. Therefore,theexpectedprofit obtained
by monitoringthe entrepreneurhasa maximumvaluewhenthe loan size is equalto

�
�
. Since

E � �
is continuousandincreasing,we canapplythemeanvaluetheoremto show thatthereexists� � % �
�

suchthat E � W 0 �
� 4
, E � � 0 � � 4 andthat E � � 0 � 4E, E � W 0 � 4 when
� % � ��� When��W

availableto theintermediaryis below
�
�

, thebeststrategy is not to monitorand,therefore,to
borrow

���
, sinceE � �

is increasingin
� � If

�XW % �
�
but

�X� < � � , the intermediarychooses
to maximizeits profitsby borrowing only

�
�
. If

��WP« � �
� � ��� 4 , thenit borrows
��W � Finally, if��� < � � , thenit is optimalto borrow up to

��� � y
Corollary 2 Whentheeconomyexperiencesa steadygrowthand increasinglystrongfundamen-
tals that resultsin a steadyexpansionof foreign credit supply,

��� � there maystill be no pickup
in capital inflow until theeconomyis sostrongthat theforeigncredit supplylimit

���
reachesthe

thresholdpoint
� ��� thencapital inflow jumpssharply, hencethecapital inflow inertia.

Therefore,thecapitalinflow inertiaarisesfrom thesamemechanismthatcangenerateand,
perhapsprecedes,acrisis. In addition,thepropertiesof

�E�
and

� � aregivenby thenext corollary.

Corollary 3
�
�

and
� � satisfythefollowingproperties:
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1. �E� , A+ " +�� � (9)° �E�° A % ! � (10)° �E�° �/� < ! � ° �E�° �*) % ! � ° �
�° +
� <^! � (11)° �E�° "n# < ! � ° �E�° " � % ! � ° �E�° + " <^! � (12)

2. � � , "$# +
� �
� � A" �¢+
� � (13)° � �° � % ! � ° � �° A <^! � (14)° � �° � ) < ! � ° � �° +
� % ! � (15)° � �° "$# % ! � ° � �° " � <^! � (16)° � �° �/� % !²±�³ "$# �^�´+
�*DG0:���F�/�G4 � � < Aµ¥ + " +
� �
� � (17)

In addition,
° � � D ° � � % ! in equation(17) requiresthat � �

satisfies� �� %J¶ "$#+ " +
�0:�;�F�/�n4 � �­· ��;�3� � � (18)

otherwise,
° � � D ° � ��<^! �

Note that conditions(7) and(8) definea rangefor the valuesof +
� and �/� � the latter an
implicit function of

�
�
, asshown in (17) and (1). For interestratesvaluesoutsidethis range,

we arein situationswheretheeconomyis not subjectto a potentialcrisis. Theseeconomiesare
discussedin acompanionpaper, Chan-LauandChen(1998).

Thedomesticeconomyandtheworld economicenvironmentdescribedabove canbepa-
rameterizedas ¸=0 " � , "$# , �/� , �*) ,

A
, I , � �

; � U � �E4 � Given a fixed setof parameters,Proposition
1 statesthat for certainparametervalues,thereexists thepossibilityof a largediscretechangein
capitalflows,i.e.,aninertiaandacrisis.For otherparametervalues,wecanruleouttheoccurrence
of acrisis,asdiscussedin thecompanionpapercitedabove.
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Figure1 illustratestheprofit functionsof thefinancialintermediaryundermonitoringand
non-monitoringregimes(E � W

andE � �
respectively), theforeigncreditsupplylimit

��� � Theex-
istenceof thediscretejumpbetweentheoptimal(andsomewhatlow) levelof monitoredintermedi-
ationandthehigh level of unmonitoredintermediationrepresentsthepotentialof sharpchangesin
capitalflowswhentheeconomycrossestheswitchingpointbetweenmonitoredandnon-monitored
intermediation,

� � . For example,assumethat
�X�

is slightly higherthan
� � . Hence,theintermedi-

ary financesa projectwith size
��� � Now supposethatthereis a slight deteriorationin depositors’

expectationsaboutthe healthof the economy, asrepresentedby a small decreasein " � or in the
assetvalue � � suchthat now

���
is below

� � . The small changein expectationsprecipitatesa
drasticcontractionof theamountof loansfrom theoriginal level above

� � to themuchlower level�
�
. Clearly, the oppositephenomenonis also likely, a suddenincreasein loansfrom

�
�
to

�
above

� � . Thissuddenjumpin capitalinflow couldconceivably takea long time if theunderlying
fundamentalsimprove graduallysuchthat the foreignsupplylimit takestime to move acrossthe
interval (

���
to

�
above

� � 4 � hencetheobservedcapital inflowinertia andlargereversalof capital
inflow aretwo sidesof thesamecoin. This providesaninterestinganalyticframework to explain
theobservedboom-and-bustcyclesthatcharacterizetheLatin Americadebtcrisis in theeighties
aswell asthecurrentlyongoingcrisisin Asia.

Figure2 presentsthe resultfrom anotherperspective. It shows discontinuousjump when
thedemandfor loansfalls shortof theavailablesupplyof credit.

Figure2: Demandfor loans
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III. Comparativestaticsand policy responsesto a financial crisis

Thefocusof our analysisis thecrisis. In particular, weareconcernedaboutsmallchanges
in the foreigncredit supplyin the immediatevicinity above theswitchingpoint

� ��� In this case,
theeconomyis subjectto a“hard landing” if foreigndepositors’willingnessto lenddeclines,such
that

�X�
fallsbelow theswitchingpoint

� � . Whentheeconomyis onthevergeof acollapse,
��� ,� � andthemagnitudeof theimpendingcapitaloutflow is givenby� �Y� �
� , + "" � �
� � A" �5+
� (19)

Therefore,anadequatepolicy responsewouldpreferablybeonethatincreasesthesafetybuffer as
measuredby

��� � � ��� sothattheeconomyis safefrom thecrisis� In thecasethatacrisisis already
underway, adesirablepolicy responsewouldbeto reducethesizeof thecrash,

� �Y� �
� � We will
show below how this canbeachievedthroughchangesin variousparameters,someof which can
sometimesbecontrolledby policy authorities.

A. AssetValues/FundamentalStrengths

Considerthe casethat � is subjectto a negative shock. This could occur, for example,
whentheassetvaluedeclinesdueto, say, a collapsingrealestateor equity market. In a broader
sense,we canregard � asa proxy for the economy’s assetvalue,which canbe further related
to thestrengthof its economicfundamentals.In fact, it is a parameterof the modelthat is open
to broadinterpretations.The valuationof � is what mattersin the agents’decisionprocess.So
changesin agents’perceptionof thecountry’s fundamentalstrength,or in market valuationscan
play a significantrole. Further, whenthesafetybuffer is thin, evena smallchangecouldtriggera
crisis.

According to our model,when � decreases,
� � decreases,but

���
alsodecreases.The

following lemmashows that the safetybuffer
��� � � � decreases,thoughthe magnitudeof the

capitaloutflow
� �Y� �
�

remainsunchanged.

Lemma 5 Thesafetybuffer
�X� � � � is an increasingfunctionof � �

Proof: By definition,��� � � � ,º¹ � � " ����3�*U � " ��0:�;�F� )V4 � "$#" �102���3� �54­» �[� A � "$#" � � � �
16



soit is necessaryto show that � � " ��;�F�*U � " ��0:�;�F� )]4 % "$#" ��0:�;�F�/�G4 �
or equivalently, that " ��0:�;�F�/�G4t0:� � " �54 %&"$# ���;�F� U � " ��0:�;�3�*)]4 � �
Because�*) % �*U andrecallingAssumption1, wehave that"$# ���;�F�*U � " ��0:�;�F� )V4 � < "$# 0:� � " �54�02���F� )V47< " �102���3� �54�02� � " �G4 �y

Sonegativeshocksto � increasesthelikelihoodof a crisis.Policiesto boostthecountry’s
perceivedfundamentalstrengtharethereforehelpful in preventingthecrisis.

In additionto � whichreflectsthevalueof existingassets,acountry’seconomicfundamen-
talsarealsoaffectedby thevalueof its future investmentopportunities,if suchopportunitiesare
pursued.In our model,the investmentopportunitiesaremeasuredby theprobabilitiesof success
of theentrepreneur’s projects,"$# and " � � FromLemma2, we know thatwhentheseprobabilities
arehigher, the foreign credit suppliesarehigher. However, an increasein "n# increases

� � , as
observedin Corollary2, equation(16),sinceit increasestheslopeof E � W

andhence,thevalueof
E � W 0 �
� 4 . Thus,this increasein "$# increasesthesizeof thecrashif it occurs.An increasein " �
hastheoppositeeffect.

B. Intermediary’ s Lending Rate

We now examinethe role of thedomesticinterestrate, � � . For convenience,assumethat
the foreign borrowing rateis constant.Also, we assumefor now that �/� is independentof other
parametersin the model, including � . On the onehand,from equation(19), an increasein the
domesticrate �/� reducesthesizeof thepotentialcrash,

� �n� �
� � duringacrisis,otherthingsbeing
equal.On theotherhand,if �/� satisfies"n# �M��+
�`DG02���3� �G4 � � < A �
then

� � increasesin � � andit cantrigger thecrisisby narrowing thebuffer zone.Otherwise,the
domesticlendingratecanbeusedto helpavoid thecrisisor reducethe impactof thecrisis. Care
shouldbe taken to verify in which rangethe interestrate lies, so that the authoritiescandecide
whetherthey shouldraiseor lower the interestrateto helpmitigatethecrisis. Whenthe interest
rateis movedoutsidetherangeimpliedby theconditionsasdefinedin proposition1, theeconomy
will beshiftedto non-crisisregimes,whichareanalyzedfurtherin Chan-LauandChen(1998).
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In reality, changesin interestratescanaffect otherparametersin themodelaswell, espe-
cially thevaluationof � . On theonehand,a temporaryhike in domesticinterestratemayattract
capitalinflow andimprovemarket confidence,therebyincrease� . On thehand,a sustainedhigh
levelof interestratemaybeseento hurtthecorporatesectorandreducethevaluationof � . While it
is notthepurposeof thepaperto evaluatetheinterestratepolicy duringtheAsiancrisis—empirical
dataareneededfor thatpurpose—wewantto point out thatour modelprovidesa convenienttool
to examinetheeffectsof theinterestratepolicy in awell definedtheoreticalframework.

C. Intermediary’ s Borrowing Rate

Let’s turn now to theeffectsof changesin thefinancialintermediary’s borrowing rate, �*) .
In practice,it canbeviewedastherisk-freerateplusacountrypremium.

By Lemma2, a higherborrowing rate �*) makesinvestingin thedomesticeconomymore
attractive to foreigndepositorsandthereforeincreasestheamountthey arewilling to lend

�X� � By
Corollary 2,

� � is decreasingin � ) and
�
�

remainsinvariant. So with a higherborrowing rate�*) ,
��� � � � increasesand

� �$� �
�
decreases,bothworkingagainstthecrisisscenarioandmaking

the countrylessvulnerable.However, thereis a limit to the rise in this rate,becausethereis an
upperboundfor theborrowing rateasperAssumption2. In practice,likethedomesticinterestrate,
theforeigncreditmarketborrowing rateis alsonotanisolatedmatter. It canaffectacountry’sdebt
serviceburdenandcorporatesolvency, etc.,therebychangingthefundamentalvaluationparameter� .

D. The Risk-FreeRate

If the(risk-free)interestratein thecapital-richcountriesincrease,�*U , investingin therisky
emergingmarketbecomeslessattractive. In ourmodel,this is shown asalowervalueof

���
. Since� � remainsunaffected,

�X� � � � decreasesin � U andmakingacrisismorelikely.

In reality, therehasbeenclearevidencethattheriseandfall of interestratesin capital-rich
countries,or the threatof a changein the rates,have beenlinked to fluctuationsin capitalflows
to emerging markets. In fact, someanalyseshave attributedthe concernon the possibility of an
upwardadjustmentof theU.S. interestrateby theFederalReserve asa possiblecauseof capital
outflows from emerging markets(Seefor example,IMF: World EconomicOutlook,1997). In the
samevein, the decisionby the U.S. FederalReserve not to raiseinterestratesmay have beena
blessingto theAsianeconomiesin crisis.
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IV. Concluding Remarks

Our modeldiffers from conventionalmodelsof financialcrisis in two ways. First, it re-
lies only on simple and basiccost-revenuecalculationsof financial intermediariesand foreign
depositors.In fact,theresultsarederivedwithout assumptionssuchasbubblesandmoralhazard,
althoughsuchadditionalassumptionscanbeaddedto themodelto generatericherresults.For ex-
ample,onecanaddanassetvaluationbubbleinto thevaluationof � , andhelptriggeracrisiswhen
thebubblebursts.Secondly, themodelproducesa pair of indifferencepointsfrom thestandpoint
of thefinancialintermediary, namely,

� � and
�EW � with a discretechangeof capitalflow between

them.While this featureis foundin typicalmultipleequilibriamodels,ourmodelis decidedlydif-
ferentin that it is ableto pinpointwhenandwhy a jump betweenthetwo pointsoccurs.Also, the
modelsuggestsa mechanismthatcangeneratethe following sequenceof eventsastheeconomy
grows.

In thefirst stage,themodelsuggeststhatfollowing theinitial take-off, capitalinflow does
not keeppacewith therapideconomicgrowth for a long periodof time. In thecaseof theAsian
“tiger economies,” fastgrowth continuedfor oneor two decadeswhile thescaleof capitalinflows
did not catchup until later (capitalinflow inertia). This is becausethatevenwhenforeigncredit
supplyincreasesin tandemwith economicgrowth, beforereachingtheno-monitoringthreshold,
theintermediarywill not intermediateall thecreditdueto costlymonitoring.

In the secondstage,the economyand foreign credit supplyhave grown beyond the no-
monitoringthreshold,thenthereis asurgein capitalinflow dueto theswitchfrom creditrationing
to unmonitoredintermediation.Thishappenedin theAsiancountriesin the1990’s.

In thethird stage,if anadverseshockpushestheforeigncreditsupplybelow thethreshold,
therewill beafinancialcrisisin theform of largecapitaloutflow in theexternalfront, andacredit
crunchin thedomesticfront.

�a¼
Thispaperwasmotivatedby thecurrentAsianfinancialcrisis.As such,in thepresentation

of the model,we refer to the financial intermediaryasa “domestic” institution, andcreditorsas
“foreign” depositors.However, for themodelto work, it doesnot matterwhat thenationalitiesof
theseagentsare.For example,the“domestic” intermediarycouldbeanoff-shoreinstitution,or a
foreignbankoperatingbetweenforeigncreditorsandcorporateborrowers.Similarly, the“foreign”
investorcouldbeadomesticcreditor, in whichcase,thefinancialcrisiswill beadomesticone(e.g.,
theSavingsandLoanscrisisin theUnitedStates).

The financial intermediaryin the model capturesthe essenceof an inefficient financial
system,which is at thecoretheAsianfinancialcrisis. In particular, suchasystemis characterized
by somewhatestablishedbankinginfrastructurebut highoperatinginefficiencies.Suchsystemsare
shown to give rise to bothcapitalinflow inertiaanda suddenlargecapitaloutflow. This analysis
shedsnew light on the recentfinancialcrisis in Asia, and it alsooffers a tool to analyzepolicy
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responsesto thecrisis. An importantimplicationof themodelis that in thecourseof developing
a country’s financialsystem,thereexists a stagein which the economycould be subjectto the
possibility of a financialcrisis, andsucha crisis is usuallyprecededby a periodof large capital
inflow (unlesscounteredby other policy measures).Policy responsesincludeavoiding staying
midway in a financial reform for too long, ensuringsolid domesticfundamentals,andcarefully
monitoringandoptimally influencing,if possible,domesticandinternationalcreditmarket interest
rates.
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Endnotes

1. SeeIMF (1997): InternationalCapitalMarkets: Developments,Prospects,andKey Policy
Issues,Table16,p.77.

2. SeeIMF: World EconomicOutlook,1997,Table2, p.7.
3. See:OxfordAnalyticaBrief October16,1997:2.
4. Countrieswith the leastdevelopedfinancial intermediarieswere not able to attracta large

amountof foreign privatecredit in the first place,and were sparedof drasticoutflows despite
strongcontagionin theregionduringthecrisis.

5. Note that exposureor accessto internationalcredit marketsdo not meanthat the domestic
financialmarket is open. Usually, “openmarket” reffersto internationalcompetitionandequaliza-
tion of domesticandforeigninterestrates.

6. We have not treatedexplicitly the welfare costsof the crisis. Nonetheless,the size of the
capital outflow measuresimplicitly the costsin termsof fewer projectsbeing financed,and in
consequence,a reductionof domesticoutput. According to Caprio and Klingebiel (1996), the
costsof pastbankingcrisis in industrializedcountrieswerein the rangeof 3% to 17% of GDP;
while in developingcountriesthe costswereashigh as25%of GDP. Honohan(1996)estimates
thatthecostsof bankingcrisessince1980arenearlyaquarterof a trillion dollars.In addition,see
AgénorandAizenman(1998)for a theoreticalanalysis.

7. In order to focus on the intermediary, the model doesnot go into the details of the en-
trepreneur’s incentivesproblem.Wesimplyassumethatmonitoringgeneratesbetterperformance,
whichcanbeseenasa reducedform of thestandardmechanismdesignproblem.

8. Fixed costsare associatedto expensesin facilities and equipmentand full-time personnel
while variablecostsincluderunningandadministrative costs. SeeKolari andZardkoohi (1987)
for adetailedanalysisof thecostsof banking.

9. The zero-equityassumptionfor the intermediarymakesour definition of financial interme-
diary narrower thanreal-world intitutionssuchasbankswith their own capital. Therefore,issues
suchasbankbankrutpcy arenotassociatedwith thefinancialintermediaryin ourmodel,but canbe
interpretedaspartof thefirm’s problem. In practice,banksfacingbankruptcy proceedingswhen
their equity waserodedduring a crisis may be forcedto cut their lendingratherthanchooseto
reducetheir lendingasin our model. In our model,this canbeinterpretedastheforeigninvestor,
actingthroughtheintermediaryto forcethefirm to useits equityto paybackthedebt.
10.We have chosennot to model the exchangeratecrashdirectly in the model. The exchange

ratecrashobservedin theAsiancrisisis morerelatedto domesticfinancialinstitutionsandcorpo-
rationsin theaffectedcountriestrying to cover their existingunhedgedexternalobligationsafter
confidencein the currency hadbeenshaken. Our model is aboutnew borrowings undera given
exchangemarket ratherthanthestockof debtresultedfrom previousborrowing.
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