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1. INTRODUCTION

URRENCY crises are rapid outflows of financial capital in anticipation

of a possible currency depreciation, inducing depletion of reserves,
financial instability and subsequent economic contractidn.recent years,
increasing numbers of countries have fallen victim to such cfisRecent
examples include the Mexican crisis of 1994 and the Asian crises of 1997-98.
These events and the global reverberations which followed them have added
new impetus to debate on their causes. The present paper attempts to contribute
to this debate.

The already-sizeable literature on the Asian cfiseontains two rival
depictions of the underlying causes of currency crises. The two are not mutually
exclusive, but differ crucially in their emphasis. The most common is what we
shall call the self-fulfilling panic theory. It sees a currency crisis as an
unforeseeable financial panic reflecting inherent instabilities in international
capital markets. The basic notion is that the crisis was primarily prompted by
what Keynes called ‘animal spirits’ and contagion, striking guilty and innocent
countries alike. According to this view, domestic policies are to be blamed only
in relation toad hocfinancial market opening in crisis countries, which combined
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1 In his introduction to a recent collection on ‘currency crises’, Krugman writes: ‘There is no
generally accepted formal definition of a currency crisis, but we know them when we see them. The
key element is a sort of circular logic, in which investors flee a currency because they fear that it
might be devalued, and in which much (though not necessarily all) of the pressure for such a
devaluation comes precisely from that capital flight' (2000, p. 1).

2 The authoritative world history of currency (and other forms of financial) crises up to 1990 is
Kindleberger (1996). For details on the world experience during the post-Bretton Woods era up to
the Asian crisis see Federal Reserve Bank of Kansas City (1997).

3 For useful overviews with extensive referencing to the relevant literature see Goldstein (1998),
Corden (1999) and Garnaut (1998).
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with bountiful global liquidity conditionsto provide the pre-conditionsfor the
crisis. Proponentf this view include someleadingmainstreameconomists.

An alternativeview is the vulnerability theory. Accordingto this, the Asian
currency crisis reflected an unsustainabledeterioration in macroeconomic
conditionswithin the affected countries(e.g. Goldstein, 1998; Fischer, 1998;
andCorsettiet al., 1999).This view acceptghat marketover-reactiontriggered
by ‘manias and panics’ (as in Kindleberger, 1996), may have made the
subsequenfinancial instability and economiccollapse more severethan was
warrantedoy the macroeconomicircumstancesf the countryat the time of the
crisis; but it seesthe genesisof the crisis primarily asin termsof errorsin the
country’seconomicpolicies. This is the view behindthe policy advocacyof the
IMF andthe US Treasuryfor the crisis countriesin Asia.

Acceptingoneview over the otherhasimplicationsfor the choiceof policies
for preventingand/or managingfuture crises. The panic theory draws on the
analogy with a viral infection, a ‘contagion’, which spreadsthrough the air
unpredictably At the nationallevel thereis no defenceotherthanlimiting short-
term capitalbuild-upthroughcapitalcontrolsin orderto deterspeculationAt the
internationallevel thereis an emphasion reformingthe ‘internationalfinancial
infrastructue’ with a view to policing internationalcapital flows and providing
‘no-questionsasked’drawing rights at levels commensuratsvith the growth of
the world economyand more especiallythe growth of mobile ‘hot’ money.On
the other hand, the vulnerability school of thought emphasiseghe role of
domesticpoliciesaimedat keepingthe macroeconomitiousein order.This view
is alsoconsistenwith the conventionalvisdomon the appropriatesequencingf
economicreforms — that the opening of the capital accountshould be done
graduallyandin a way thatavoids‘unnecessaryreal exchangeate appreciation
(Krueger,1984;and Michaely et al., 1991, Chapterl0).

The two views describedabove are not mutually exclusivein that the true
causesof currency crisescould well be a combinationof thesetwo extreme
forms. But wherethe truth lies in the spectrumbetweenthe two polar casess
very importantfor policy purposesSo far, the debatehas not provided clear
policy guidancein onedirectionor the other.In someinstancesthe arguments

4 For instance Bhagwati(1998) observeghat ‘none of the Asian economieghatwerehit [by the

crisis] hadany seriousfundamentaproblemsthatjustified the panicthatsetin to reversethe entire
huge capital inflows [and] ... [T]he only explanationthat accountsfor the massivenet [capital]

outflowsis panicandherdbehaviour’. Accordingto Tobin (1998,p. 353)therecentAsianexample
showsthat ‘countriescansuffer liquidity crisesthroughno fault of their own’. Radeletand Sachs
(1998)infer that ‘the crisis wastriggeredby dramaticswingsin creditors’ expectationsiboutthe

behaviourof other creditors, thereby creating a self-fulfiling — although possibly individually

rational — financial panic’ (p. 43). Interestingly,economistsbelongingto the ‘statist’ school of

thoughton EastAsiandevelopmenhavealsobeenattractedo this panictheoryin their attemptgo

justify state-engineereduidedlending’in somecountriegparticularlyin Korea)duringthe period

leadingup to the crisis (see,for instance Wade,1998; and Changet al., 1998).
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VULNERABILITY TO A CURRENCY CRISIS 35

presentedhave been mere commentariegesting on leapsof faith ratherthan
inferencedasedn hardevidencecomingfrom comparativeanalysisProponents
of both extremeschoolsof thoughttend to selectvariablesfrom a seemingly
boundlesslist, without specifying their relevancefor the occurrenceor non-
occurrenceof a currencycrisis.

In this paper,we take a freshlook at the genesisof the Asian currencycrisis
with a view to informing the ongoingpolicy debate.The EastAsian crisis first
developedin Thailandand was subsequenthexperiencedn severalother East
Asian countries,but by no meansall. Two central questionsare thereforewhy
Thailand’scrisis occurredandwhy someAsian countrieswere apparentlymore
susceptiblehanothersto the ‘contagion’ arisingin its wake.

We shall examinedata for ten Asian countries.The five crisis countries
identified on the basis of the initial shock and the subsequenteconomic
contractionare Thailand,Indonesia SouthKorea, Malaysiaandthe Philippines.
The five comparatomon-crisiscountries are China, Taiwan, Singapore India
and Sri Lanka, identified on the basisof the absencef eithera severecurrency
shock or economiccontractionand the availability of data adequatefor this
study® According to the country classification adoptedby the International
Financial Corporation(IFC), all ten countriesbelongto the group of ‘emerging
market economies’which have been exposedto international capital flows
(thoughto varying degrees)n the 1990s.In the lead-upto the crisis, all of them
were adopting adjustable(quasi) peg exchangerate systems,with the United
Statesdollar asthe key interventioncurrency.

The paperproceedsn two steps First, at a theoreticallevel, we identify a set
of earlywarningindicatorsfor identifying the vulnerability of a given countryto
a ‘currency crisis’. Second,at an empirical level, we ask whetherthe crisis
countriesdiffered systematicallyfrom the ‘non-crisis’ countriesin termsof these
indicators.The analysisusesdatacoveringthe period 1988to mid-1997,which
includes the entire boom-bust cycle of the recent East Asian economic
expansiorl. Given the small country sample,formal statistical tests are not
performed- the analysisinsteadfocuseson the commonpatternsin the chosen

5 For conveniencewe shall use the term ‘country’ throughout,even though Taiwan is often
considereda part of Chinaandthusnot a ‘country’.

® HongKong is not coveredin the study primarily becauséts uniqueexperiencen the contextof
the Asian crisis emanatedrom the long commitmentto a currencyboardmechanismThe Hong
Kong dollar was able to withstand the initial round of speculativeoutflow in mid-1997. The
subsequentinancial and economiccollapsein Hong Kong is widely attributedto miscalculated
policy initiatives takenby the Hong Kong MonetaryAuthority to tamespeculatorsvith a view to
defendingthe currencyboardmechanisnm(Miller, 1998).Thusit is difficult to classifyHongKong
clearlyeitherasacrisisor non-crisiscountryin termsof the definition of currencycrisisusedin this
study. In any case,dataon a numberof key variablesusedin the analysisof this paperare not
availablefor Hong Kong.

7 For detaileddiscussiorof the developmenbf vulnerabilityin termsof thesethreeindicatorsin the
contextof Thailandand Korea, respectively seeWarr (1999 and 2000).
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variablesduring the period leading up to the crisis. The paperis not about
predictingthe timing of a currencycrisis. Rather,it is an attemptto identify the
economicvariablesthat makea countrymoreor lessvulnerableto sucha crisis®

An alternative approach would have been to test econometrically the
predictive power of alternativevulnerability indicatorsusing a larger country
sampleof emergingmarketeconomieqasin Radeletand Sachs,1998; Sachset
al., 1996; Goldsteinand Reinhart,1998; and Kaminskyet al., 1997).We do not
adoptthis approachfor two reasonskFirst, we do not believethat all emerging
marketcrisescan be lumpedinto a single model. In particular,working with a
larger sample of countries spanningthe entire developing world generally
involvesmixing purecurrencycriseswith traditionalbalanceof paymentsrises.
This approachis also subjectto an elementof arbitrarinessresulting from
overlookingthe historically observedregionalisation elementof the contagion
effect of a financial crisis (Kindleberger,1996). Asian countriesare different
from thosein Latin Americain termsof history and reputationin maintaining
financial stability and thesedifferencesare presumablyimportantin the search
for determinant®r predictorsof currencycrises(Cooper,1996,p. 205). Second,
focusing on a small sample enablesus to give greaterattentionto relevant
country-spedic factors,avoiding overdrawingconclusions.

The remainderof the paperis structuredas follows. Section2 addresseshe
conditionsthat makean economymore or lessvulnerableto a crisis. Section3
discusseshe indicatorsof vulnerability thatareimplied by this analysis.Section
4 undertakesa comparativeanalysisof the Asian economiesin termsof these
indicators.It askswhetherthe vulnerability accountfits with the experience®f
the five crisis countriesof EastAsia, comparedwith the experience®f the five
non-crisiscountries.Section5 concludes.

2. THE CONCEPTOF VULNERABILITY

The Asian crisis erupted as a currency crisis, although it was quickly
transformedinto a full-blown financial and economiccrisis. A currencycrisis
occurswhen marketparticipantslose confidencein the currencyof a particular
country and seekto escapeassetsdlenominatedn that currency.They may also
attemptto flee otherassetavhosevalue might be affectedby policy responses
inducedby a run on the currency.Becauseinvestorstry to avoid short-term
capital losses they exit from countrieswherethey expectthat a large nominal
exchangeatedepreciatiorwill soontake place.Thus,the fundamentatoncerns
governing their action are the likelihood that the currency would depreciate

8 Examinationof the determinants(policy-relatedor non-policy-related)of thesevariablesis
beyondthe scopeof this paper.
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shouldcapitalinflows reverse andthe possiblemagnitudeof that depreciation.
Under what conditionsmight assetownersmake a radical upward revision in
their assessmentf the probability of a large currencydepreciation?

a. Vulnerability vs. Trigger

Vulnerability meanssusceptibilityto a currencycrisis. The conceptmustbe
understoodn relationto the conceptof a trigger. As Dornbusch(1997,p. 21)
notes, [V]ulnerability meanghatif somethinggoeswrong,thensuddenlya lot
goeswrong’ (emphasisadded).A stateof vulnerability by itself doesnot give
riseto a currencycrisis. Thereneedso be a certaindisturbancea trigger) that
will push a vulnerable situation into an actual collapse. Some likely
disturbancesre policy errorssuchasa minor devaluationin the contextof a
significant and persistentovervaluationof the real exchangerate, failure to
implementa promisedcrucial policy reform, or simply a contagiort® — investor
panic spreadingirom eventsin a neighbouringcrisis country. Sincean actual
currency crisis requiresboth vulnerability and a trigger, analysisof vulner-
ability alone could not be expectedto enableone to predict the timing of a
Currencycrisis.

It is possiblethat a currency may come under the pressureof speculative
capital outflow, by which we meansimply capital outflow in anticipationof a
currency depreciation, regardless of the country’s domestic economic
circumstanceslt could occur becauseof wrong marketcalculationson the part
of speculatorsor other unpredictableevents causinga shift in expectations.
However,a countrywould be ableto shrugoff sucheventsif it wasnotin a state
of vulnerability, provided seriouspolicy errorswere not inducedby the panic
resultingfrom the unexpectedautflow. Internationalcurrencycrises by theirvery
nature arerarelyanticipated But by puttingappropriatgoliciesandstructuresn

9 Throughoutthe following discussionwe assumethat the country under consideratioris in an
adjustable(quasi) peg exchangerate regime— a characterisatiorthat is valid, during the period
leadingup to the crisis, for all ten countriescoveredin this study.

10 The forcesof contagioncanbe divided into two categories- organicor economiceffects(real
contagion)and the ‘wake-up call effect’ on the financial market participants(pure or financial
contagion) (Cooper, 1999, pp. 21-22). Real contagionarisesfrom direct trade linkages — for

instanceasa country’simportfalls, the exportsof its tradingpartnerfalls. Financialcontagion the
conceptwe refer to here, concernsthe responseof financial markets.When things suddenlygo
badly with a countrywhich until thenwas considerech favourableinvestmentocation, investors
swiftly re-examine equity and bank portfolios in other countries (notably those in the
neighbourhood)vhich were treatedas belongingto the sameeconomiccategory.lt is important
to reiteratethat accordingto this characterisationfinancial contagionactsonly as a trigger; it

cannot‘cause’a crisis. Only the countriesthat have developedvulnerability will succumbto the
contagionRealcontagionis presumablyof little relevancdor explainingcrisesin emergingmarket
economiesbecausethere is very little direct trade amongthem; most of their tradeis oriented
towardthe major marketsof Japanthe United Statesand Europe.
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place,a countrycanmakeit morelikely thatcriseswill be avoided.Thereinlies
the policy relevanceof identifying indicatorsof vulnerability.

b. Determinantsof Vulnerability

Supposethat a country is maintaining a peggedexchangerate and that a
substantiahndunexpecteautflow of capitalsuddenlyoccurs— dueto sometrigger
causinga loss of confidencein the capacityof the central bank to maintain the
exchangerate. Can the peg be defended?irst, we note the accountingidentity
AR = Bgka + Bca: the changein the level of reserveqa flow) is equalto the net
balanceon capital accountplus the net balanceon currentaccount(both flows).
Supposefor simplicity, thatthe currentaccountwasinitially in deficit, the capital
accountwas initially in surplusand that the two magnitudesvere approximately
equal,implying thatthe netchangein the level of reservesvaszero. Startingfrom
this position, a capital outflow now implies a lower level of the net balanceon
capitalaccount.If nothingelsechangesthe level of reservesnustfall.

Three responsesare now possible. First, the authorities could defend the
currencyand permitthe level of reservedo declineuntil confidenceis restored.
Whetherthis is possibledependson the adequacyof the level of reservesin
relationto the possiblesize of the capital outflow. In particular,the smallerthe
level of reserveqa stock)relative to the volume of short-termforeign liabilities
(alsoa stock),the lower is the credibility of this policy responself reservesare
inadequateto meet a suddenoutflow causedby an investor panic and the
governmenstill wishesto maintainthe exchangeatepeg,thenit is necessaryo
amelioratethe loss of reservesby containingthe right-handside of the above
identity — the negativevalue of the net balanceon capital accountplus the net
balanceon currentaccount.

The secondpossibleresponsds an increasen the interestrate. This may be
expectedto amelioratethe downwardpressureon the level of reservesn two
ways.First, it helpsmaintainrelative expectedeturnsto investmenin the given
country by compensatingor the potentialloss of return due to (the expected)
exchangeatedepreciationThis reducesandpossiblyreversesthe netdeficit on
capital accountwhich resultedfrom the investor panic. Second,it may bring
abouta reductionin domesticabsorption(private consumptiorand investment)
which in turn reduceghe negativevalue of the net balanceon currentaccount.

But the feasibility of using interestrate policy in the eventof a speculative
outflow dependson the health of the domesticfinancial institutions. If these
institutions have been operating with unsound (fragile) asset portfolios
characterisedby high non-performingloans,low levelsof capitaladequacyand
otherrelatedweaknessegninterestrateincreasas likely to engineetadomestic
credit squeeze bank failure and businessbankruptciesleading to economic
collapse Therefore the morefragile the bankingsystem the lessscopeexistsfor
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the governmentto useinterestrate policy to defendthe currencyand the less
credibleis the policy option of raisinginterestratesto defendthe currency.

If the solutionof increasingnterestratescannotbe adoptedthentherequired
adjustmenhasto comethroughthethird possibleresponse- a depreciatiorof the
real exchangerate, by which we meanan increasein the domesticprices of
tradablesrelative to non-tradablesReal exchangerate depreciationfacilitatesa
domesticexpenditureswitch againsttradablesand towards non-tradales, and
thus accommodatea reductionin the currentaccountdeficit. Maintaining the
existingexchangeate pegmeanghatthe nominalpricesof tradableswill remain
roughly constantA real depreciatiorthereforerequiresa declinein the nominal
pricesof non-tradablesindthis will requirea monetaryand/orfiscal contraction,
and presumablya recession,dependingon the downward flexibility of non-
tradablesprices. The requireddegreeof real depreciationand thus the required
magnitudeof this recessionwill be greaterthe more appreciatedis the real
exchangeate relative to the level compatiblewith lower capital inflows.

It is importantto emphasiseéhat a steady,systematicappreciationof the real
exchange rate that occurs in line with changesin underlying economic
circumstages is not problematic.If a country borrowsto invest and/or attracts
significant foreign direct investment, the resulting capital inflow naturally
strengthenghe real exchangerate — which is the expectedeffect of an inward
transfer. An appreciatiorcanalsobe a reflectionof deepreformsthatopenup large
andlastingopportunitiefor economicexpansionThe‘Balassa-Samuelsoeffect—
long-termimprovementin productivity that normally hasa greaterprice lowering
effect on tradablesthan on non-tradables- can be anotherfactor. Providedthese
eventsare permanentather than temporary,real appreciationarising from them
shouldnot causeconcernaboutthe macroeconomidealthof the economy.

A persistentgxcessiveappreciation(exchangeate misalignment) thatis, an
appreciationcausedby temporary,reversibleevents,is what bothersinvestors
and may induce a run on the currency.Such an appreciationimplies that the
authoritiesmay be unableto defendthe currencysuccessfullyin the eventof a
speculativecapital outflow becauséhe requiredreal depreciatiorconsistentvith
lower capitalinflows may be too large.In sum,the relevantquestionis not the
actuallevel of the real exchangerate, but its sustainability Thereis no unique
benchmarlagainstwhich to judgethe currentlevel of thereal exchangeate.On
the otherhand,a real exchangeatethatis far higherthaneverbeforeandwhich
continuedo appreciatas suspiciousevenwhenpastmajor reformsandaccesgo
capital marketshavejustified somereal appreciation.

Thediscussiorsofar pointsto threekey indicatorsthatmayhelpin assessing
country’svulnerability to a currencycrisis™*

11 previousempirical analysesof the causesof currency criseshave useda plethoraof other
indicators (including the current accountdeficit, the size of capital inflows, total public debt,
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» adequacyof reservegelativeto the stock of volatile (mobile) capital,
« financial sectorfragility, and
» real exchangeaate misalignment

A stateof vulnerability — a situationwherethereis reasorto doubtthe ability of
the countryto defendthe currencyin the eventof a suddernossof confidenceon
the partof the holdersof internationaly mobile financial assets- canbe created
by oneor acombinationof thesefactors.Thereis no uniqueway of implementing
thesemeasuregmpirically. Furtherdiscussioris thusneededon the procedures
adoptedin this study.

3. THE MEASUREMENT OF VULNERABILITY

a. ReserveAdequacy

In the literatureon balanceof paymentdgssuesinvolving countrieswith fixed
or adjustablepegexchangeates,the conventionalyardstickof reserveadequacy
is the import-monthequivalentof reservegthe ratio of reservedo one month’s
worth of imports)*? This measureis not appropriatefor the presentanalysis
becausea run againsta currencyis rarely associatedwith an import spree’
(Calvo, 1995). What is requiredis to assesgeservelevels in relation to the
volumeof ‘hot money’or ‘mobile capital’ thatmaybe presentedin theshortrun,
againstthesereservesin otherwords,the appropriatdevel of reservedepends
on the volume of all short-termexternalliabilities, including portfolio capital
inflow.

Somerecentstudies(e.g. Radeletand Sachs,1998;and Goldstein,1998) have
definedmobile capital to coveronly short-termbank credit, as reportedby the
Bank of InternationalSettlementgBIS) basedon the balancesheetsof banks
reportingto the BIS. This definition, while obviously more appropriatehanthe
conventional import-month yardstick, tends to understatesignificantly the
volume of mobile capital, particularly becauséan recentyearsemergingmarket
economieshave experiencedlarge increasesin portfolio equity inflows. A
country which hasaccumulatedsubstantialportfolio investmentsheld by non-

governmentspending(all measuredas a percentageof GDP), export growth rates,and so forth)

without clearly spellingout the theoreticalreasoningoehindthe anticipatedcausality.In reality, in

the contextof a currencycrisis, mostof thesevariablescanbetreatedas‘leading’ indicatorswhose
influencesare appropriatelycapturedby one or more of the threevulnerability indicatorsthat we
havespecified.Somevariablesare relevantonly for variousotherforms of financial crises.

12 An old rule of thumbis that official foreign exchangereservesshouldbe equivalentto at least
threemonths’worth of imports. This rule originatedunderthe Bretton\Woodssystemwhen,given
the combinationof fixed exchangeratesand controlson flow of capital, the worst situationthat
could beimaginedrelatingto balanceof paymentsnanagementvasthat a countrywould loseits

tradecredit, worth roughly threemonthsof imports (Huhne, 1998, p. 63).
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residentneedshigh reservesparticularlybecausehosesharesareheld by open-
endedfundswhich may be forcedto liquidate their holdingsquickly in response
to adverseshifts of sentiment.In this study we employ a broad definition of
mobile (volatile) capital that covers(i) short-termbank credit of all banks,not
only BIS-reportedbanks,(ii) accumulategbortfolio investmentand(iii) balances
on non-residenbankaccountsandtradecredits*® The dataserieson the sumof
thesethreevariables reportedbelow, wasconstructedy carefully accumulating
the relevantitemsin annualbalanceof paymentsrecords-*

When capitalinflows are reversedholdersof liquid domesticliabilities may
alsotry to convertthem into foreign exchangeand flee the country. On these
grounds,some analystshave opted to measurereserveadequacyby relating
foreignreservedo M2, or a broadmeasuref liquidity moneyassetge.g.Calvo,
1995;Sachsetal., 1996;Kaminskyetal., 1997;andCorsettiet al., 1999).In our
view, M2 is too broada measurdor this analytical purposebecauseét includes
too muchthatis not highly mobile.In mostemergingmarketeconomieglomestic
financial marketsare not fully integratedwith world financial marketsand in
practice conversionof money balancesinto foreign currencyis not an option
availableto (or consideredby) the majority of suchassetholders.M2 in the
domesticeconomy otherthan foreign currencydepositsof residentsectors.” is
presumablylargely independentf speculativefactors.

Anotherindicator often usedto measurehe ability of a countryto withstand
speculativecapital outflow is the maturity structureof outstandingforeign debt
(e.g. Calvo, 1995; Huhne, 1998; and Eichengreen,1999). The underlying
reasonings that, sinceshort-termforeigndebtneedgo berolled overregularly,a
country,which hasaccumulated large stockof short-termdebt,facesdifficulty
in defendingthe currencyin the eventof a speculativeoutflow. By contrast,so
the argumentgoes,a debtstructurecharacterisedby low short-termdebtgivesa
country extrabreathingspaceto turn its policy around.Sucha country doesnot
need continuous large-scaleaccessto the market to service its debt. This
indicator, however,suffersfrom two major limitations. Firstly, official dataon
the maturity structure of foreign debt, by their very nature,do not capture
accumulategbortfolio inflows, which in somecountriescanbe animportantitem
of volatile capital. Secondly,in analysingvulnerability what is relevantis the
volumeof short-termcapitalin relationto the stockof foreignexchangeaeserves.
A countrywith alargestockof total foreigndebtcouldwell havea smallshareof
short-termdebt, yet the magnitudeof the latter may be large in relationto the

13 As far aswe are awarethis is the first attemptin the literature on financial crisis to measure
reserveadequacyby taking into accountall thesethree componentof mobile capital.

14 Forall countriesthe startingyearusedin this compilationis 1980.However it wasfoundthatthe

resultswere highly insensitiveto the choiceof startingyear.

15 This componenbf M2 (andof coursedepositsheld by foreign residentsn the domestichanking

system)is coveredby our definition of mobile capital.
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stock of national reserves.For these reasons,this indicator could provide
misleadingsignalsasto the stateof a country’svulnerability.

b. Financial SectorFragility

The standardindicators of the health of the banking systemare the non-
performing credit ratio and the capital adequacyratio. Thesemeasuressuffer
from serioudimitations, however both conceptuabndin relationto dataquality.
First, botharebackwardooking andin a contextof rapid creditgrowthany such
historical summarymeasureis unlikely to be an adequateindicator of future
performane. During an ongoingcreditboomcreditorsnormally havethe option
of arranging credit rollover through their banks (a process known as
evergreeniny Second,not only in developingcountriesbut alsoin developed
countrieswith more efficient bank supervisorymechanismsthesemeasuresre
subject to large measurementerrors, primarily becauseof ambiguities of
definitions. Usually, in the face of trouble, bankstend to give themselveghe
benefitof the doubt,thusmakingtheindicatorsevenmoredubiousin the context
of a crisis (Mishkin, 1997).

Reflectingtheseconsiderationsawidely usedindicatorof the soundnessf the
bankingsystemis total outstandingnstitutional credit to the private sectorasa
ratio of GDP (private sectorleverageratio) (Radeletand Sachs,1998; Sachset
al., 1996; Mishkin, 1996; and Backstrom,1997). The underlying hypothesis,
which has beenamply supportedin the context of financial crisesin many
countries,is that countrieswith rapid build-up in bank credit would havemore
fragile banking systems,a greaterquantity of bad loans, and thereforegreater
vulnerability to a crisis. Also, rapid build-upof creditin a shortperiodmayimply
a growing shareof lendingto lesscredit-worthyborrowers,andthereforea sign
of weakeningof the banking system.This is the measureof financial sector
fragility usedin this study.

c. Real ExchangeRate

Thereal exchangeateis the relative price of tradedto non-tradedjoods.In the
absenceof readily availableindices of tradableand non-tradableprices, the real
exchangeate hasto be proxiedby availabledomesticandworld price indicesand
nominal exchangeates.Thereis no uniqueway of constructinga proxy measure,
butall commonlyusedmeasuresomputetheratio RER = EP* /P, whereE denotes
the nominal exchangerate, P* is an index of foreign pricesand P is an index of
domesticprices.E and P* are weightedaveragecomputedacrosstrading partner
countries.The country weightsmay be basedon export sharesjmport sharesor,
mostcommonly,sharedasedon the sumof exportsandimports,althoughthe latter
hasno apparentheoreticalfoundation.
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We shall describethree proxy measuresof this generalkind, which differ
accordingto the measuresusedfor P* and P. Our preferredproxy measure,
subsequenyl denotedRER;, usesforeign producer(wholesale)prices for P*,
domesticconsumeipricesfor P andusescountryweightsbasedon exportshares
for E andP. In intuitive terms,RER; is simply producerpricesin exportpartner
countriesrelative to domesticconsumerprices, both measuredn a common
currency (domestic currency). By construction,the producer price index is
dominatedby the pricesof tradablesnuchmorethanthe consumerprice index.
The index RER; may thus serveasa rough proxy for the theoreticalconceptof
therealexchangeate— therelativepricesof tradableto non-tradaté goods'® At
least,it seemsa betterproxy thanthe two, morewidely usedindicatorsdiscussed
below.

Previousstudieshavetypically usedeither of two otherindicators,although
the theoreticalreasoningbehind the particular measurementhoice is seldom
madeexplicit. One(which we denoteRER,) is the J.P.Morganindex,which uses
non-food producerprices in trading partnersfor P* and wholesale(producer
prices)in the given countryfor domesticprices,P. Wholesaleprice indicesare
madeup predominantlyfrom tradedgoods the pricesof which generallyadjustto
exchangeatechanges.” This measurenaythusbe viewedasanindicatorof the
internationalcompetitivenessf tradedgoodsproducedn the givencountry.lt is
not a measureof internal competitivenesfthe relative profitability of domestic
production of tradablescomparedwith non-tradedgoods and services),the
concept of real exchangerate which is theoretically more appropriate for
identifying the ability of the given countryto defendthe currencysuccessfullyin
the eventof a speculativeoutflow.

The third index (RERs), is perhapsthe most widely used, particularly in
publicationsof the IMF andthe World Bank. It usesa trade-weightedndex of
consumermpricesin trading partnercountriesfor P* and an index of consumer
pricesin the given country for P. The useof this indicator as a proxy for the
theoreticalconceptof a real exchangerate is usually justified on the premise
(Edwards,1989)thatunderthe low inflation conditionsthat prevailin developed
countries(which are generallythe major trading partners) producerpricesand
consumepricestendto movetogether Accordingto this reasoningthe choiceof
one proxy over the other is important only in developing countries, which
generallytendto experiencerelatively higherratesof inflation.

18 For an analysisof the accuracyof this approximation seeWarr (1986).

17 For an interesting exposition of this limitation of international price comparisonbasedon
wholesalepriceindices(madein the contextof the debateon UK'’s returnto the gold standardat a
seeminglyappreciatedyold parity comparedo the pre-warlevel) seeKeynes(1925,p. 249).
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4. RESULTS

a. ReserveAdequacy

Table 1 comparesghe crisis countrieswith the non-crisiscountriesin termsof
the reserveadequacyratio — the total foreign exchangereserverelative to the
stock of volatile (mobile) capital, R/V. In the run-upto the crisis, R/V declined
significantly in eachof the five crisis countries,but not in any of the non-crisis
countries Amongthe crisis countries the declinein the ratio is moststriking for
ThailandandKorea.By the endof Junel997,Korea’sforeignreservesprovided
coverfor only 18 percentof total accumulatednobile capitalin the country.The
comparabldigure for Thailandwas45 percent.Therearereasongo believethat
the declinewould have beenevensharperif net ratherthan grossinternational
reservesvere usedin the calculation.

Immediatelybeforethe crisisthe Bankof Thailandwasinvolvedheavilyin the
forwardexchangenarketto defendits fixed exchangeate.Althoughthe Bank of
Thailandcould showon its booksthatit still hadsome$37 billion, on the eve of
abandoninghe peg,in effectit hadcommittedsubstantiamountsof reserve®
in long positionsin the (weakening)forward market (Miller, 1998, p. 356). The
Koreancentralbank had alsolent a substantialas yet unknown) portion of its
foreign exchangereservedo troubled commercialbanks(Goldstein,1998; and
Ito, 2000). Reservepositionsin Indonesia,Malaysia and the Philippineswere
relatively higher comparedwith Korea and Thailand, when measuredin the
abovemanner,but in all thesecasestherewas a persistentdeteriorationin the
degreeof reservecover providedfor mobile capital comparedwith the first half
of the 1990s.

The non-crisiscountriesas a group are clearly distinguishablegrom their crisis
counterpart$n termsof the strengthof their reservepositions.Taiwanhadvirtually
no accumulatedanobile capitalin the countryandChinahadamplereserveso back
up suchcapital. The relatively low R/V ratio for Singaporecomparedwith China
andTaiwanreflectsits role asaninternationalbanker'® By mid-1997,Singapore’s
total foreign reservesamountedto US$80 billion, the secondhighestlevel of
nationalreserveamongthe countriesunderstudyafter Taiwan (US$88billion). In
Sri Lankatherewaslittle ‘hot’ moneyleft in the country by the time of the Asian
crisis; most of the funds accumulatedn the first half of the 1990shad left the
countryin responséo political instability (regimeshift) andworseningcivil unrest.
India’s R/V ratio continuedto remainbelow 100 reflecting the massiveinflow of
fundsto foreign currencyaccountsin Indian banksheld by non-residentndians

18 The amountcommitted was over $30 billion, accordingto some pressreports (Far Eastern
EconomicReview 13 September1998).

19 According to the IMF guidelinesfor balanceof paymentsclassificationadoptedby all IMF
membercountries,balancesn non-residenbankdepositsare classifiedas short-termdebt.
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TABLE 1
ReserveAdequacy(R/V): ForeignExchangeReservegR) asa Percentag®f Stock of Mobile Capital (V)
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Crisis countries
Indonesia 434.8 285.7 125.0 156.3 144.9 106.4 76.9 68.5 70.4 70.5
Korea 126.6 153.8 116.3 71.9 60.2 49.0 43.7 37.7 29.4 17.8
Malaysia 142.9 153.8 158.7 171.3 148.8 124.3 93.7 80.4 72.5 56.2
Philippineg 476.2 434.8 416.7 243.9 270.3 208.3 147.1 125.0 93.5 39.5
(714.3) (714.3) (667.7) (370.4) (769.2) (333.3) (222.2) (178.6) (149.3) (64.1)
Thailand 133.3 161.3 175.4 227.3 169.5 105.3 70.4 61.3 54.1 45.0
Non-crisis countries
China 135.1 181.8 555.6 625.0 666.7 476.2 11111 3333.3 1000.0 769.2
India 54.3 35.5 12.8 22.6 31.7 48.3 72.5 59.9 45.9 48.3
(2500.0) > o o (1428.6) (256.4) (181.8) (140.8) (133.5) (155.3)
Singapore 52.9 45.0 66.7 93.5 81.3 104.2 126.6 153.8 158.7 101.0
Sri Lanka 17.7 18.1 27.2 40.5 46.5 77.5 87.7 92.6 87.0 79.4
(114.9) (222.2) (416.7) (263.2) (476.2) ok o o hd ok
Taiwan 11111 3333.3 o * 3333.3 2500.0 1666.7 2000.0 * *
Notes

! Datafor 1997relate to thefirst half of the yearonly, precedimy the Thai crisis in July of thatyear.
2 Datain parentfesesgive the R/V ratio estimatedafter excludirg accunulatedbalarceson non-resilentforeign curreny accouns in commercal banks
** Stock of mobile capitalis negative(cumulative outflow was greaterthan cunulative inflow).

Souces:Comyiled from IMF, Internationd Financial Statistic (CD-ROM) suppgemenged with, Republic of China: Council for Econonic Plannng and Develgoment,
Taiwan Statisti@l Data Book 1998 (all datafor Taiwar) and Bank NegaraMalaysia, Monthly Statistial Bulletin.
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(balancesof which are treatedas short-termliabilities for balanceof payments
accountingpurposes)ollowing the liberalisationreformsinitiated in 1991 (Joshi
andLittle, 1997). The reserveposition was sufficient to provide adequatecushion
againstpotentialhot moneymovements.

Alternativeindicatorsof reserveadequacygangive very differentperspectives.
Three suchindicatorsare summarisedn Table Al in the Appendix. The time
patternsof import-monthequivalentof reservesio not correspondt all with the
growing mismatchof volatile capitalandreservedliscussedbovefor the crisis
countries.For all crisis countries,the former indicator remainedeither virtually
unchangedr increasedconsiderablyduring the immediatepre-crisisyears.The
implication of this comparisoris that within the contextof a continuousncrease
in short-termcapitalinflows, a persistentleteriorationin the country’sability to
back-up such mobile capital (in the event of a crisis) can coexist with a
deceptivelyhealthyforeign exchangeposition as measuredy the conventional,
but misleading yardstickof the numberof monthsof import coveragelt canalso
co-exist with the situation where the absolutelevel of reservesis steadily
increasing becausehe stock of mobile capital canbe increasingevenfaster.

Differencesbetweenthe two groupsof countriesin termsof the reserve-M2
ratio correspondo that revealedby our preferredindicator of reserveadequacy.
However,within the two groupsthereis someoverlapamongcountriesin terms
of the former indicator, presumably becausethis measureis significantly
influenced by other factors such as differencesin the degreeof financial
development.

In termsof short-termdebtbuild-upthereis somedifferencebetweenthe non-
crisisandcrisiscountriesputthereis no suchdifferencein relationto thelevel of
the short-termdebt share.Within the crisis group, inter-countrydifferencesare
not consistentvith whatwe observein termsof R/V. In the lead-upto the crisis,
Indonesiaand Malaysiahad much lower short-termdebt shareshan Koreaand
Thailand. These differencesseemto reflect both differencesin the relative
foreignexchangeeservdevelsandin theimportanceof portfolio inflows, which
are appropriatelycapturedin R/V.

b. Financial Fragility

All crisiscountriesexperiencedareditboomsin thelead-upto thecrisis(Table
2). In Malaysia,the degreeof privatesectorleverage asmeasuredy the ratio of
total institutional credit to GDP was the highestof all the ten countries,from
1992until the crisis?° The ratio continuedto remainrelatively low in Indonesia

2% In his highly-publicised interchangewith the Malaysian Prime Minister Dr Mahathir, the
financierGeorgeSorospointedto massiveprivate sectorcreditaccumulatiorasthe main sourceof
vulnerability of the Malaysiaeconomy(Athukorala, 1998, p. 927).
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TABLE 2
Ratio of PrivateSectorCreditto GDP,1988—-97

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 Per CentChange
from the Average

for 1989-95
Crisis countries 1996 1997
Indonesia 27.1 33.3 46.9 46.2 45,5 48.9 51.9 53.5 55.4 61.1 25.4 34.8

Korea 72.7 84.3 87.5 87.9 95.3 105.2 112.5 117.5 126.5 141.4 32.7 48.3
Malaysia 114.3 118.0 123.0 128.9 135.4 147.4 153.1 166.0 175.9 192.5 29.6 42.8
Philippines 18.8 20.4 22.3 20.8 25.0 32.0 35.9 45.1 54.2 61.6 96.8 127.3

Thailand 51.1 56.3 64.5 67.7 72.2 80.0 91.0 97.6 101.9 116.3 455 60.3
Non-crisis countries

China 74.3 78.4 86.6 89.3 88.8 95.5 87.1 85.8 91.7 101.1 7.0 17.9
India 33.2 33.7 31.1 29.3 29.9 28.6 27.6 26.3 27.4 27.8 —8.6 7.2
Singapore 91.9 96.0 95.4 95.7 97.7 96.8 98.4 104.9 110.4 112.9 13.7 16.3
Sri Lanka 21.8 20.2 19.6 20.6 22.1 22.7 24.3 26.3 25.1 24.0 13.1 8.1

Taiwan  84.7 94.5 100.5 109.1 126.4 136.8 146.9 148.9 144.1 145.2 21.6 22.6

Note:
1 Datafor 1997 relate to the first half of the yearonly, precedingthe Thai crisis in July of thatyear.

Soures:Compled from IMF, Internationd Financial Statistis (CD-ROM) suppementd with, Repiblic of China: Council for Econonic Planningand Develgoment,
Taiwan Statisti@al Data Book1998 (all datafor Taiwar).
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andthe Philippines,butin the lead-upto the crisis the rate of growthwashigher
in eachof the crisis countriesthanin any non-crisiscountry.

Both thelevel andtherateof growthin the creditto GDP ratio wasuniformly
lower in non-crisiscountries.India is unique amongthesecountriesin that the
growth of total credit laggedbehind GDP growth throughoutthe 1990s. This
pattern reflected credit restraints imposed under structural adjustmentcum
stabilisationreformsduring this period. Sri Lanka hadthe secondowestrate of
credit growth after India. In other non-crisis countries, credit growth was
generallyrapid throughoutthe period under consideration(reflecting financial
deepeningspartof rapid growth), but noneof thesecountriesshowedan abrupt
risein the rate of credit growthin the lead-upto the crisis.

The aboveevidencewheninterpretedn the light of the theoreticalreasoning
givenin the previoussection,suggestshatthe crisis countrieshadexperiencec
continuousveakeningn the healthof their financial systemsn theyearsprior to
thecrisis. The non-crisiscountriesdid not. To recapitulaterapid creditexpansion
relative to growth of the overall economywithin a short periodis likely to be
accompaniedy an accumulationof baddebtsandanincreasen the proportion
of loansto lessproductiveinvestmentsandto non-tradableactivities, including
real estate.This view is supportedby direct evidence (both qualitative and
guantitative)on the financial sectorperformanceomingfrom recentcasestudies
of the crisis countries (Athukorala, 2001, Chapter 4; Chang et al., 1998;
Nidhiaprabha1999; and Goldstein,1998).

c. Real ExchangeRate Appreciation

Real exchangerate behaviouris shownin Table 3, in termsof our preferred
indicator (RER,). For comparisonthe alternativemeasure®f RER, and RER;
are reportedin the Appendix, Table A2.2! The estimatesin Table 4 point to a
continuousappreciatiorof therealexchangeatein thecrisiscountriesasagroup
from about1992,with the rate of appreciationacceleratingn the run-upto the
crisis.By Junel997therealvalueof the Thai bahtstoodaboutl7 percentabove
its averagelevel for the period 1988-96;the correspondingfigures for the
Indonesiarrupiah,the Malaysianringgit, the Philippine pesocandthe Koreanwon
were15.7 percent,19.1percent,19 percentand7.5 percent. Thus,contraryto
claims by some authors(e.g. Kregal, 1998; McKinnon, 1998; and Goldstein,
1998), our estimatessuggesthat the crisis-5were experiencingsignificant real
exchangerate appreciationin the lead-upto the crisis.

Unlike the clear contrastobservedin termsof the precedingtwo vulnerability
indicatorsthereis someoverlapbetweerthetwo groupsof countriesn relationto the
patternsof real exchangerate behaviour.Within the non-crisisgroup of countries,

2!The original J.P.Morganindex hasbeeninvertedto makeit comparablavith the othertwo indices.
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TABLE 3
Real ExchangeRate: Preferredindex (RER,),* 1988—97(1988= 100)

1989 1990 1991 1992 1993 1994 1995 1996 1997 Per CentChange
from the Average

for 1988-95

Crisis countries 1996 1997
Indonesia 101.8 101 97.5 93.6 86.3 81.7 78.3 76.4 76.5 -17.4 -17.3
Korea 90.7 90.8 86.3 86.5 84.7 79.7 74.7 75.8 80.8 —-12.5 -11.3
Malaysia 103.7 103.7 100 87.5 85.3 82 76.6 75.2 73.2 -18.5 -20.7
Philippines 93.2 97.1 87.6 88 82.9 80.7 74.7 75.4 70.2 —14.3 —-20.2
Thailand 100 96.5 90.8 86.4 82.9 78 74.4 72.4 72.1 -18.3 -18.6
Non-crisis countries

China 89.2 112.3 120.6 117.2 106.1 127.3 106.8 99.4 97.0 -9.6 -10.8
India 114.1 116.6 134.2 137.3 152.6 143.3 137.9 139.9 135.2 8.0 4.4
Singapore 98.7 91.4 85.2 79.2 77.1 70.8 66.4 66.3 66.9 -20.6 -20.0
Sri Lanka 106.3 100 93.2 89.5 89 84.5 84 79.5 78.7 -14.8 -15.7
Taiwan 92.4 95.6 86.1 81.7 83 80.4 81.8 87.9 95.3 0.3 8.8

Notes
1 An increase(decrease)n the index indicatesa depredation (appreéation).
2 Data for 1997 relateto the first hdf of the yearonly, preedingthe Thai crisis in July of that yea.

Soures: Comgled from IMF, Internationd Financial Statistics and Direction of World Trade datatapessuppemenged with, Repubic of China: Council for Econanic
Planningand Develgpment, Taiwan Staistical Data Book 1998 (all datafor Taiwan).
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TABLE 4
Determinantof Vulnerability to a CurrencyCrisis: SummaryResults

Vulnerability Indicators

o ) (3)
Sustainedeclinein Private Sector Real Exchange
Foreign Exchange Credit Boom Rate Appreciation

ReservedRelativeto
Mobile Capital Stock

Crisis countries

Indonesia Yes Yes Yes
Korea Yes Yes Yes
Malaysia Yes Yes Yes
Philippines Yes Yes Yes
Thailand Yes Yes Yes
Non-crisis countries

China No No Yes
India No No No
Singapore No No Yes
Sri Lanka No No Yes
Taiwan No No No

Source: Tables1 to 3.

TaiwanandIndia managedo avoid real exchangeate appreciatiorthroughoutthe
period.However,the degreeof real exchangeate appreciatiorexperiencedy Sri

LankaandSingapordn the lead-upto the Asian crisis wassimilar in magnitudeto

thatof thecrisescountries Clearly,thesignificantdepreciatiorof theyenagainsthe
US dollar during this periodinducedreal exchangerate appreciationacrossthose
countriesin theregionwhich continuedto usethe US$asthe dominantintervention
currencyin their peggedexchangeaatesystems.

The Chineseexperiencecalls for some elaboration.In early 1994 China
decisivelyreformedits exchangaate mechanisnresultingin areal depreciation
of theyuanby 17 percentoverthe previousyear(Table3).? Theresultanexport
upswinghelpedChinato build up massiveforeignexchangeeservesplacingthe
countryin apositionof strengtho withstanda speculativeoutflow. The degreeof
appreciationrecordedby the estimatesfor 1996 and 1997 must thereforebe
viewedin the contextof this successfulearly exchangerate adjustment.

Are the results sensitiveto the usesof RER; insteadof RER, or RER;
(Appendix, Table A2)? Yes. One clear exampleis the behaviourof RER, for

22 For details on China’s exchangerate reform in 1994 and its implications for the country’s
competitivenesseeLardy (1998),Naughton(1996),Nolandet al. (1998),andWei andZeckhauser
1998andthe work cited therein.Reflectingdifferencesn methodologythe degreeof depreciation
reportedin thesestudiesvariesin the rangeof 12 per centto 20 per cent, with the majority of
estimate<lusteringat the upperend.
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Korea, which recordsreal exchangerate depreciationprior to the crisis. We
hypothesisdhat this finding reflects price-lowerirg effects on tradedgoodsof
continuingtradeliberalisationin that country. For other countriesthe degreeof
realappreciatiormeasuredy bothRER, andRER; is generallysmallerthanthat
recordedby our preferredindex (RERy,). The choiceof real exchangeate proxy
index clearly matters,which is why the theoreticalbasisof thesemeasuresas
discussedbove,is important.

Finally, Table4 summariseshe evidencepresentedbovein this sectionon the
relevanceof thethreepotentialindicatorsfor identifying a country’svulnerability to
a currency crisis. Two of the three indicators of vulnerabiliy unambiguously
discriminatebetweenthe crisis and non-crisiscountries.In the yearsprecedingthe
crisis, all crisis countriesexhibiteda significantdeclinein the ratio of international
reservedo the stock of mobile capital and a significant increasein the ratio of
privatesectorcreditto GDP.Noneof the non-crisiscountriesshowedeitherof these
features.In addition, all crisis countries showed significant real exchangerate
appreciations,provided a theoretically consistent proxy measureof the real
exchangerate is usedfor this purpose.However,real exchangerate appreciation
also occurredin somenon-crisiscountries.This result confirmsthat a substantial
realexchangeateappreciatioris notin itself a sufficientconditionfor a countryto
be vulnerableto a financial crisis. Neverthelessit may be a contributingfactor if
other predisposingconditionsfor crisis vulnerability, such as reserveinadequacy
andfinancial sectorfragility, arealsopresent.

5. CONCLUSION

There is strong evidence that in the lead-up to the 1997-98 crisis, the
macroecoomic circumstancesf all the five crisis countrieswere characterisedby
(i) rapid accumulationof mobile capital, (i) domesticlending boomsand (iii)
overvaluedexchangaates.None of the non-crisiscountriesexhibitedeitherof the
first two characteristicendonly two of themexhibitedthethird. In sum,theresults
of this study point to the importanceof monitoring indicatorsof vulnerability on a
more systematidasisthanoccurredprior to the crisis. Attributing the crisis solely,
or even primarily, to irrational market behaviourmissesthis central point. Thus
thereis a strongcasefor consideringcarefully the policy errorsthat causedsome
countriesto becomevulnerableto a crisis while othersdid not.

Doesthe inferencethat accumulationof mobile capital madethesecountries
vulnerableto currencycrisisnecessarilymply thatcapitalaccountopeningwasa
fundamenth culprit in causingthe crisis?® Capital accountopeningno doubt

23Among many others,Bhagwati (2001, p. 56) arguesthat ‘[T]he chief underlying causeof the
Asian crisis startingmid-1997wasto be found in the hastyopeningto freer capital flows under
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facilitatedthe foreign borrowingandshort-termdebtbuild up that contributedto
the vulnerability that we have identified. But our results do not necessarily
suggestthat the liberalisation of the capital accountwas the central problem.
Macroeconomiqolicy slippagethatled to an appreciationof the real exchange
rateandfinancial fragility causedy massivecreditbuild-up at the sametime as
the capital accountwas being liberalisedwere alsoimportant.

For example amongthe crisis countries Malaysia’sshort-termcredit build up
was below averagebut it experiencedhe mostdramaticlendingboomamong
theseten countries.Capital accountregimesin Thailand and Korea were not
more liberal than thosein Indonesiaand Malaysia, yet the former countries
recordedthe mostrapid declinein the ratio of reservego volatile capital stocks.
Taiwan introduced significant financial liberalisation reforms from the mid-
1980s.eventhoughtheywerearguablynot asdramaticasin Korea,yet domestic
credit expansionin that country was much more orderly throughoutthe period
reviewedin this study?* Singapore despiteits wide opencapital account,was
able to weatherthe crisis with only minor bruises,given its strong reserve
position, orderly domesticcredit expansiorand robustbankingsystem.

To our knowledge this papercontainsthe first attemptto examinecausef
the Asianfinancial crisisthrougha systematiccomparisorof crisisandnon-crisis
countriesin Asia using a theoretically-basedcommon set of vulnerability
indicators. Earlier studies have predominantly relied on intertermporal
comparisos within individual crisis countriesand/oridentification of common
patternsamong the crisis countries alone. However, in broader terms, our
inferencethatthe explanatiorfor the Asiancrisislies in unstabledeteriorationsn
macroeconomiconditions,ratherthanirrational financial markets,is consistent
with that of Goldstein(1998), Corsetti(1998)and Rajan2001.

pressurerom. ... the ‘Wall Street-Treasurgomplex'. Seealso Williamson (1999), Furmanand
Stiglitz (1998) and Radeletand Sachs(1998).
24 Seealso Radeletand Sachs(1998, p. 46).
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APPENDIX
TABLE Al
Reservego M2 ratio (Per Cent), Import-Month Equivalenceof ReservesShort-termDebt asa Shareof Total ForeignDebt (Per Cent)
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Crisis countries
Indoresia
R/M2 254 20.7 19.4 19.8 20.5 18.4 16.9 15.4 16.4 17.0
Import months 5.7 5.0 4.9 4.7 5.3 5.4 5.0 4.4 55 6.3
Short-termdebt  12.4 13.4 15.9 18.3 20.5 20.2 18.1 20.9 25.1 32.2
Korea
R/M2 24.0 21.9 18.5 14.7 16.6 16.8 20.0 17.6 16.5 11.7
Import months 3.7 3.7 3.1 25 3.0 3.4 3.3 3.1 2.9 4.0
Short-termdebt  27.3 29.9 30.9 28.2 27.0 25.8 41.3 47.5 49.1 49.4
Malaysia
R/M2 32.2 32.2 33.0 26.5 26.1 321 36.0 26.6 20.6 16.9
Import months 5.6 4.4 3.8 2.8 3.7 5.0 4.5 3.3 3.1 3.5
Short-termdebt 7.9 12.7 10.5 12.6 235 25.0 19.3 19.1 25.7 25.3
Philippines
R/M2 80.0 81.3 87.0 82.0 80.6 82.6 76.9 75.8 75.8 36.4
Import months 1.4 15 0.9 3.0 3.4 3.0 3.2 2.7 35 3.7
Short-termdebt  13.3 139 14.6 15.3 15.9 14.0 14.3 13.3 19.3 22.3
Thailand
R/M2 16.7 235 22.9 25.8 25.9 25.8 26.2 28.0 26.7 31.0
Import months 3.7 5.2 5.0 5.9 6.4 6.7 6.5 6.3 6.9 6.6

Short-termdebt  22.2 26.1 295 33.1 35.2 43.0 44.5 49.4 41.4 46.2
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TABLE Al

(Continued)
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

Non-crisis countries
China

R/M2 5.1 4.2 7.9 11.0 8.2 6.3 12.6 12.5 13.4 14.3

Import months 29 2.6 5.5 7.2 5.4 4.4 7.1 8.5 10.6 134

Short-termdebt  20.7 15.4 16.8 17.9 19.0 17.8 17.4 18.9 19.7 —°
India

R/M2 3.7 3.0 1.1 2.9 4.4 7.9 1.4 11.1 11.5 13.2

Import months 29 21 0.8 2.1 3.0 51 8.0 5.7 5.6 2.3

Short-termdebt  10.5 10.0 10.2 8.2 7.0 3.8 4.1 5.3 7.5 —°
Singapore

R/M2 81.3 76.9 81.3 84.7 86.2 95.2 94.3 95.2 97.1 97.1

Import months 23 25 3.0 3.6 4.1 4.2 4.5 4.7 5.0 10.4
Sri Lanka

R/M2 10.1 11.6 18.5 25.2 311 48.8 52.6 46.7 42.7 42.9

Import months 1.3 14 2.2 2.9 3.7 5.5 5.7 5.2 4.8 4.4

Short-termdebt  11.1 7.7 6.9 6.2 3.9 3.9 6.8 6.5 7.9 7.2
Taiwan

R/M2 70.9 51.0 41.2 36.6 30.2 28.0 25.2 221 20.7 22.6

Import months  16.8 15.8 14.3 14.3 12.7 12.1 11.6 9.1 9.3 8.3

Notes

1 Singamre and Taiwan are net credtor counties with no (or negigible) foreign debt

2 Datafor 1997 relate to the first half of the yearonly, precedim the Thai crisis in July of that year.

% _ Datanot availabk.

Souces:Dataon foreign debt are from World Bank World Developnentindicators datatapes.Soucesfor othe dataasindicatedin Table 1.
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TABLE A2
Real ExchangeRate: Alternative Indices (RER, and RER),* 1988-97(1988= 100)

1989 1990 1991 1992 1993 1994 1995 1996 1997 Per CentChange
from the Average

for 1988-95
Crisis countries 1996 1997
Indoresia RER, 99.1 101.8 100.8 102.2 100.2 101.5 103.1 98.4 94.6 —2.7 —6.4
RER; 101.6 102.2 102.3 101.2 96.7 93.8 90.3 88.2 88.7 -10.5 -10.0
Korea RER 89.4 96.3 99.4 108.8 112.2 114.6 1125 108.7 110.6 4.4 6.2
RER; 90.7 92.2 90.7 93.4 93.8 90 84.3 85.9 92.4 -6.5 0.6
Malaysia RER, 102.5 106 107.3 99.5 96.7 99.7 99.9 95.3 89.9 -6.1 -11.4
RER; 103.7 105.3 106.5 96.6 96.9 95.7 89.8 88.6 87.4 -10.8 -12.0
Philippines RER, 93.9 99.6 102.7 94.2 102.3 95.4 96.2 86.8 83.9 —-11.5 -14.4
RER; 97.9 98.9 97.5 85.8 85.6 79.3 76.3 69.3 64.8 -23.1 -28.1
Thailand RER, 97.1 97.4 95.1 98.7 97.2 97.9 99.7 92.2 89.1 -5.8 -9.0
RER; 96.9 86.6 84.4 76.2 64.1 60.9 67.6 64.3 56.1 -19.2 —-29.5
Non-crisis countries
Chind RERs 89.1 113.7 126.2 126.1 117.7 144.4 121.3 113.2 111.1 -3.5 -5.3
India RER, 105.7 1155 135.1 146.4 153.3 148.5 153.4 154.6 142.4 16.9 7.9
RER; 114.3 118.7 140.8 147.5 167.3 160 153.7 156.7 152.7 13.7 10.8
Singapore RER, 94.3 90 87.8 85.5 84.8 82.4 81.7 78.3 75.7 -11.3 -14.3
RERs 98.8 92.9 89.1 84.7 84.1 78.6 73.5 73.7 75.1 -16.2 -14.3
Sri Lanka RER, 108.9 101.7 97.4 95.8 99 97 95.4 86.9 88 -12.6 -11.5
RER; 106.5 101.9 97.8 96.1 97.2 93.8 92.8 88.4 88.5 -10.0 -9.9
Taiwan RER, 93.8 101 104 106.7 110.2 111.7 110.7 113.9 1115 8.7 6.4
RER; 92.7 97.1 91.8 88.8 92.5 90.2 91.5 91.6 110.5 -1.6 18.7

Notes:

1 An increase (deaease)in the index indicatesa depreciabn (appreciaton).

2 Datafor 1997 relateto the first half of the yearonly, precaling the Thai crisisin July of that year
3 RER, is not estimale becauseof the unavalability of a domesic wholesaleprice index.

Souces:As for Table 1.
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