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Determinants and Leading Indicators
of Banking Crises: Further Evidence

DANIEL C. HARDY and CEYLA PAZARBASIOGLU*

This paper examines episodes of banking system distress and crisis in a large sal
ple of countries to identify which macroeconomic and financial variables can be
useful leading indicators. The best warning signs of the recent Asian crises wer:
proxies for the vulnerability of the banking and corporate sector. Full-blown bank-
ing crises are shown to be associated more with external developments, an
domestic variables are the main leading indicators of severe but contained bank
ing distress[JEL: E44, G21]

Recent events in East Asia have reminded the world of how rapidly and with wha
disruptive force banking crises can erupt, and of how difficult it is to foresee the
timing and full ramifications of these dramatic events. Yet financial crises have a long
history, and in recent decades many countries have experienced financial sector d
tress of various degrees of severity, and some have suffered repeated bouts (Lindgr
Garcia, and Saal, 1996, provide a listing and discussion).

This history lends importance to the identification of conditions under which
banking crises are likely to occur so as to preempt them or prepare for their resolt
tion. In this paper we concentrate on finding robust coincident and leading indica
tors that might be available in most countries. Since plausibly the causes of bankin
system distress differ across economies with different structural characteristics, leat
ing indicators are differentiated by region. In particular, the recent Asian crises art
shown to differ in several regards from episodes elsewhere. Furthermore, bankin

*Daniel Hardy and Ceyla Pazaga@u were in the Monetary and Exchange Affairs Department
(MAE) when this paper was written. The authors wish to thank William E. Alexander, Timothy Lane,
Sunil Sharma, and participants at an MAE seminar for helpful comments and suggestions. Research assis-
tance by Jahanara Begum and Kiran Sastry is greatly appreciated.
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sector dificulties may also diér greatly in seerity: some may be cajerized as
severe distress and others as fullvetocrises. Results are presentedwshg that
the precursors of crises and coincident economieldpments are rather fiifent
from those of seere ut limited financial system distress.

This study is a contriltion to the n& but graving body of research that
attempts toealuate econometrically the economic precursors and causes ef bank
ing sector weakness or crisis. Some studies, such as Cole and Gunther (1995) for
the United States and Gonzalez-Hermosillazakasioglu, and Billings (1997)
for Mexico, have included as»glanatory wariables primarily bank-speaifvari-
ables, and loadd at the xperience of indiidual institutionsThese results are dif
ficult to generalize, hwever, because for magncountries reliable bank-spdcif
data are rarelyvailable to the more general public on a timely basis, if at all, and
so cannot be used to neafredictions. Gonzalez-Hermosillo (1999) represents an
attempt to wercome some of these limitations.

Another and more recent group of studies, to which this paper belongs,
focuses primarily on macroeconomiriables and other indicators that availa
able in most countries on aifly timely basisA pioneering vork in this area is
the study by Kamingkand Reinhart (1996), whickamines the bel&r of var
ious macroeconomic indicators during episodes of both banking and gurrenc
crises.

A paper by Demgulgc-Kunt and Detragiache (1998) in this journal, whicsw
written concurrently with the research reported het@menes the determinants of
the probability of a banking crisis using annual, macroeconomic Ta¢&. sam
ple includes 31 instances of what are judged to be full-fledged banking crises,
rather than more moderate distreBsey find that lav GDP gravth, excessiely
high real interest rates, and high inflation sigaifitly increase the l&ihood of
systemic problemsThey also fhd weak ®idence that adyase terms of trade
shocks and rapid credit guth increase the probability of a banking cridike
size of the ikcal defcit and the rate of depreciation of theckange rate do not
seem to hae an independentfett. An interesting ihding is that structural char
acteristics, such as theaalability of deposit insurance and thegdee of “lav and
order” achiged by a countryare also relant. In addition, Demgu¢-Kunt and
Detragiache present results, albeit fromeayvsmall sample, on the determinants
of the cost of resolving banking crises.

Demirglc-Kunt and Detragiache use almostlesively contemporaneous
variables on the right-hand side (only a measure of thetlgrim bank credit is
lagged tvo periods), and therefore, as the authors agletye, the direction of
causality is not alays unambiguous. By the samedoktheir indings are of only
limited usefulness in predicting crises in adge. On a more methodological issue,
their emphasis on coincident indicators hampers the iabetiiin of dynamic fea
tures of the lead-up to banking crises, suchyakcal turning points. Nor do tlye
distinguish periods in which banking sectofidiflties may be incubatingibhave
not yet reached crisisvels from more normal periods of economic abfi

1Eichengreen and Rose (1998) is another related papieh concentrates on the influence aifrld-
wide economic trends on the incidence of banking crisesviel@fging countries.
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Furthermore, theapply a common methodology to the full sample, and do not dif
ferentiate by rgion or seerity of banking crisis. Our research complements that of
Demirgic-Kunt and Detragiache by addressing these issues.

I. Specification, Estimation, and Sample Definition

Our approach to the empiricalvgstication of banking crises is dictated by the
goals set out alve? The main subject used in estimation will be an indicator
dummy variable (denotegi0) taking on the alue 2 in a period when banking sec
tor difficulties emeged, 1 in the preceding period, and zero otherwise
approach of treating the pre-crisis year and the crisis year as separdtelas
se/eral adantages. First, in mgncountries interention deines the start of the
crisis, hut often the dfficulties might hae been widely knen and been the cause

of serious disruption for some time before th&nus, economic bekior in the
run-up to the declared start of an episode malerdgfigniicantly from that in
more normal times, and the féifences may themsels be of interestSecond,

this approach, rather than using just the crisis as the deperatéatiler and
including lagged &lues of the xlanatory wariables, allars one to establish the
predictve paver of the leading indicators independently of what isfkmonly in

the crisis yeagrand preides a rough indication of the time to crisis. Results will
also be reported for an indicatarnable (denotegl) that talkes on the &lue 2 at

the start of a full-fledged banking system crisis, 1 at the start of an episode of
se/ere lut limited banking system distress, and zero otherwise. Results for this
variable will suggest v the determinants of crisesfeif from those of more cen
tained episoded’he discrete indicatoraviables will be related to othassually
continuous economic series using a multinomial logit model estimated by maxi
mum likelihood; details of the econometric procedure can be foundxéonpe,

in Greene (1990).

The dehnition of a fnancial crisis, its seerity, its onset, and its duration is a
matter of judgement and debate. In this study the ideatin of episodes of
banking system distress and their timing foléothat preided in Table 2
(pp- 21-35) of Lindgren, Garcia, and Saal (1998)e sample includes all listed
cases of crises or banking system distress for which adequate dataailalden
except for cases in the formerly socialist transition economies, which can e con
sideredsui generisdue to their eceptional historical circumstances. Countries
suffering hyperinflation were alsoxeluded because of the fidulty in measuring
real \ariables during periods oew high and &riable inflation.The experience of
countries that hae not recently xerienced signitant banking sector problems
should also be relant, because theconstitute a kind of control groupherefore,
data on a number of such non-crises countries were also coll€btetull sam
ple esentually obtained aeered 50 countries, 38 of which gered a total of 43

2Details of the approach and some additional results are contained in Hardyzabdsglu (1998).

3Estimation vas also performed for a dependeatiable that identiéd separately crisis years and the
two preceding years (i.e., a dummagriable with the alues 0,1,2,3). Heever, finding ary significant
explanatory variables singling out the periodsdwears before crisesaw dificult.
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episodes of banking system crisis or sigaifit problems (23 instances oveee
problems and 20 crises).

At least eight, and usually more, years of annual data orxfit@natory wari-
ables were obtained from the IMHAnternational Fnancial Statisticsfor each
country for each of thexplanatory ariables, so the sample comprised 323 obser
vations (253 from crisis countries). Mogpéanatory ariables are included iir$t
difference form, and allariables gcept where noted are in logs andaeliénces
(denoted by a prid D in the acrogms). The preix Ln denotes the-th lag rela
tive to that obseation.

The list of candidate xplanatory ariables vas inspired by thexesting
empirical and theoretical literature on banking crises, concentrating on those that
are widely &ailable on a timely basig hese wariables can be split into three
groups.The first group relates to the real sector in an attempt to capture the
degree of eficient use of credit as well as changes in the repayment capacity of
borrowvers, and includes the real g rates of GDP IRGDP), private
consumption@RPCN and irvestment DRFCPF). The incremental capital output
ratio (COR) is used as a proxy forfafient use of imestmentA sharp increase
in this ratio may imply the emgence of gerinvestment in agggate or in
certain sectors such as real estate.

The second group of indicators relates to banking seetdables.These
include the change in the deposit liabilities of the banking system as a percent of
GDP ORBDL), which may indicate thexestence of deposit runs and a loss of-con
fidence in the banking system, or of the shrinkage of baala'ce sheets for other
reasonsThe gravth in the ratio of total bank credit to theate sector to GDP
(DRBCB reflects hav extended is the banking sectdhe change in the ratio of
gross foreign liabilities of the banking system to GDSGFL) is used as a mea
sure of the banking systesireliance on foreign capital to fund its operations, and
thus is a proxy for its vulnerability to a sudden withelthof capital inflavs.

The third group includes shocks that may directly or indirectly (through the
real sector) déct the health of the banking segtor which may indicate the
adwent of such a shocKhese include the inflation rate (spémlly, the GDP
deflator DPGP), the real deposit interest ratBRDIR), changes in the real
exchange ratelfERR), the graevth of imports in real terms (DRIMP), and terms of
trade deelopmentsDTOT). Higher real interest ratesowld likely hurt the non
financial corporate sectoin particular companies that are highly indebtal.
adwerse terms of trade shock and a reaahange rate appreciation mayeat the
competitveness of the country and lead to a deterioration in corporate sector prof
itability. A subsequent correction, that is, a sharp depreciation ofxtiemrge
rate, may lead to losses for corporatiomsafficial and nomfancial) indebted in
foreign curreng.

Several countries in the sample fared repeatedrfancial crises. Possibly
economic behador will be permanently &cted by a banking crisis and economic
agents may bela differently when &ced with suchwents a second time.
Furthermore, repeated crises may indicate that inherent weaknesses in the bank
ing sector were not adequately resohA dummy \ariable RPTD) equal one in
a repeat crisis and its lead-up, and zero otherwias,used to capture thidest.
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A number of what will be termed “gégonal” variables were defed. These
were constructed by multiplying the macroecononxiplanatory \ariables with
dummy \ariables that ideniid the rgion to which a country belongs (foxaam
ple, the Asia dummy” equals unity for &tea, Thailand, Indonesia, etc.).
Attention focused on thdsian andAfrican regional \ariables, which will be
denoted by the sfikesA andB, respectiely.4 Of course, when suctaxiables are
included in the speddation, the “nonrgional” variables gplain events in the
remaining countries.

A specifcation search as undertaén to eliminate insigrigant terms, starting
from a \ery general speddation containing up to twlags of the candidategana
tory variablesThe risk of omitted &riable bias, and the presence of multicollinear
ity suggest that ariables on the border of sigoéince should not bexeluded.
However, the dependentaviable contains a preponderance of “zérbst is, the
proportion of non-zero terms isdoThe dangenasts that particular right-hand side
variables sem to “explain” only one or tw episodes, and results will be spurious or
not rolust. Hence, parsimgris importantThe fnal speciication of the rgression
equations s determined so as to balance these considerations.

Il. Empirical Results

Table 1 contains the summary statistics, estimated parameters, and standard errors
for the dependentaviablesyO andyl. The irst two sub-columns report the results
for yO using the samexplanatory ariables for all countries, and the second pair
of sub-columns contain the results taking into accowgional efects.

Reviewing the results shes that reasonable prediaipaver has been obtained.
For example, when the speiciéition fory0 including rgional \ariables is estimated,
more than half of the episodes of banking system distress are predicted camdctly
about one-third of the pre-crisis periods are idiecti€orrectly or as a crisis peridd.
Predictive paver for crisis yearsyQ = 2) is usually somehat better than for pre-
crises yearsyQ = 1), lagely because in the former casgesal contemporaneous
variables (such as the change in the rdatife exchange rateDERR are highly
significant.A visual impression of the ability of the model tdfeliéntiate crisis, pre-
crisis, and calm periods can be obtained from Figure 1, where the estimated proba
bilities ofy0 = 2 and/0 = 1 are plotted.df most countries an ugnd “spike” in these
probabilities in the crisis and pre-crisis years is apparent.

The y0 speciication ecluding regional \ariables vas estimatedwer a sample
that omits four recent Eafsian crises (detailed results akaidable upon request).
The estimated coiéfients are robst to this changexeept that the estimated chief
cient on the real &fctive exchange rate term is somleat lager in the full sample.

4Eichengreen and Rose (1998) concentrate on banking criseseilogleg countries, guing that
such crises diér qualitatvely from those in industrialized countrié¥e prefer to single out the vy
industrialized countries iAsia and the mostly primary productpsrting countries offrica.

sIn a few crisis or pre-crisis years, the estimated probability0of 0 is lager than that of each of the
other two possibilities, bt still less than 50 percent. Hence, the model predicts gifitrerl ory0 = 2 in
41 out of 86 instances where this is the casevé&wsnly it predicts eithey0 = 1 ory0 = 2 in 14 of 167
instances where ira€ty0 = 0.

251



Daniel C. Hardy and Ceyla Pazarbasioglu

Table 1. Estimation Results

Dependent ariable

yo Yo yl
(Excluding (Including (Including
regional variables) regional variables)  regional variables)
No. of obserations 323 323 323
Constrained log-liklihood —246.79 —246.79 -156.41
Max. log-likelihood -198.63 -169.43 -94.331
Predictions jj = 01 227/5/5 226/7/4 276/3/1
Predictions §j = 1 31/10/2 28/12/3 16/5/2
Predictions §j = 2 30/0/13 20/0/23 9/0/11

yo=1 y0=2 yo=1 y0=2 yl=1 yl=2

Explanatory ariable

Constant -2.118 -2.132 -2.336 -2.623 -3.613 -3.595
0.335*  0.381* 0.392* 0.502* 0.635* O0.77%*
DRGP —-6.438 -14.585  -8.048 -14.303 -5.865 -22.438
4.149 4.306* 4305 4.824* 5.167 6.824*
LDRPCN ce 6.562 Ce 8.610 16.331 0.723
5.017 5.725 6.833  8.584
LICOR 0.019 noo 0.028
0.014 0.027
L2ICOR c 0.019 ce 0.009 -0.016 0.027
0.014 0.030 0.034 0.025
DPGP -8.453 nao -10.731
3.109* 3.356*
LDPGP 10.992 -7.896 12.852 -10.955 -11.185 -9.324
2.992*  347F 3.235* 3.9674* 4.583  6.593
L2DPGP S0 9.253 noc 14671 14.770 8.088
3.057* 3.703* 4.20¥* 5.740
DRBDL -5.213 -2.626 —-4.092 -4.857 —-4.335 -0.466
2.110 2.341 2.281 2.624  3.239 3.515
LDRBDL e -1.578 a0 c -0.839 -1.437 2.307
1.476 1.793 1.987 3.194
DRBCP -1.526 -2.863 —-2.658 —4.329 -4.136 -1.582
1.942 2.064 2.129 2.22F 2.729* 2.932
LDRBCP 1.425 o 2.066
1.467 1.481
L2DRBCP ce 2.262 ce 2.871 3.500 0.915
1.482 1.72# 1794  3.750
DRDIR ce 0.064 c 0.106 0.097 0.028
0.02¢ 0.033* 0.038  0.047
LDRDIR 0.045 ce 0.054
0.029 0.030+
L2DRDIR 0.600 0.030 0.061 0.057 0.063 -0.010

0.025 0.026 0.0260 0.027 0.03¢  0.039
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Table 1 (concluded)

yo yo yl
(Excluding (Including (Including
regional variables)  regional variables)  regional variables)

yo=1 y0=2 y=1 =2 yl=1 yl=2

Explanatory ariable

DERR —2.099 —7.215 -3.796 -6.223 -3.605 -8.155
2.290 1.899* 2.660 2.500 3.266 3.144*
LDERR 4.567 Aoc 3.630
2.392+ 2.420
L2DERR Ce 4.357 ce 2.133 1.167 2.627
2.41% 2.690 3.295 4.409
DRGFL —7.765 soc -9.685
6.782 7.725
LDRGFL 10.241 —7.456 3.673 —7.065 -9.284 -15.758
7.170 7.707 8.790  10.747 13.533 13.480
L2DRGFL Ce 16.064 Ce 10.703 7.278 22.278
8.886+ 11.454 14.886  15.908
DRIMP -1.028 Ce -1.829
1.402+ 1.751
LDRIMP ce —-1.058 ce —4.465 4396 -6.321
1.351 1.96% 2.322  3.398+
RPTD 1.191 1.130 0.850 1.040 0.653 1.259
0.613+ 0.725 0.664 0.888 1.024 1.426
ADERR Ce Ce 19.421 -—22.482 -27.463 -29.477
8.683 12.372 12.615 13.053
ALDERR Ce Ce o 35.048 35.932 30.259
10.77%* 12.083* 14.285
ADRGFL Ce ce ... 91762 -92.661 -86.384
33.824* 35.416* 43.82F
ALDRGFL ce soc 30.595
16.830-
AL2DRGFL Y Aoc 600 38.689 38.104 26.424
21.948 25.967 31.605
BDPGP Ce Ce ce 20.527 21.878 19.009
9.15F 9.186 9.970F
BL2DPGP aoc aoc ... —23.227 -25.317 -26.107
11.428  12.363 15.24%
BDTOT Ce Ce -10.210
4.033
BDLTOT Ce Ce o -9.148 -12.585 -5.206
4.298 5.55Z 5.73F%
BDRIMP Ce Ce 3.727
3.21%
BLDRIMP ce Ce c 7.967 9.272 2.382

3.534 4.007 6.067

Standard errors in italics; **: sigmifant at 1 percent. *: signifant at 5 percent. +: sigigant
at 10 percent.

1Under “Predictionsyj = i” are reported the number of obsatiens when the model predicts
yj=0,yj =1, andyj = 2, respectiely, when in &ctyj =i, fori=0, 1, 2,j =0, 1.
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Three of the four Eagtsian crises are correctly idefgidl out of sample. In only one
of these casesas the pre-crisis period iderdifi, havever, confrming the impres
sion that these crises were not preceded by typical macroeconomic disturbances.

An examination of the lag structure of the estimated equatimesieseeral
regularities. First, thexplanatory wariables fory0 = 2 (except for contemporare
ous terms) tend to be lagged one period radatd those foy0 = 1, which is as
one would expect. Second, a number ofpdanatory variables display a “boom and
bust” pattern, with a lgre positve coeficient lagged one or twyears, and a lge
negative coeficient in the crisis or pre-crisis yedrhis pattern, which accords
with some of the proposedkm@anations of banking crises, applies to inflation,
credit gravth, the real déctive exchange rate, and bankgoss foreign liabilities.

In some instances the intahfrom “boom” to “hust” is at least tw yearsThird,
variables capturingirfancial markt prices (the realxehange rate and the real
effective exchange rate) are the main contemporaneous indicators of banking
crises; the ariables measuring quantities, such as stocksnahdial assets or
GDP components, more often enter with a lag.

The estimation results for indilual explanatory ariables lagely corroborate the
findings of others, including Dengiic-Kunt and Detragiach@&mong the iirst group
of explanatory wariables, banking distress is associated withgeelkaicontemporane
ous &ll in real GDP gravth, hut for at least some countries tladl fn GDP grevth
begins earlier and this ariable has some information content in predictiog 1.

The empirical ihdings also suggest that a consumption boom in the years preceding
a crisis L(DPRCN can be a leading indicatdhe estimated coiéfient on the lagged
incremental capital output ratifOOR) is not signiicant at comentional signitance
levels, lut including the &riable improes predictre paver, and the estimate is not

to changes in spehtion. Furthermore, the (posi) sign accords with the theory
that overinvestment at decreasing returns often leads to a banking crisis.

Turning to the banking-sectoarables, deposits at banK3RBDL) tend to
start &lling in real terms before a banking crisis is fully acki@alged, possibly
due to declining comdence in the domestic banking system, and continuallto f
during the crisisThis fall presumably contriltes to liquidity problems in the
banking sectoiThere is also a persistent andusbtendeng for credit to the pri
vate sector@RBCPand its lags) to folle a boom and dst pattern in acance of
crises, with a further decline in credit gt during the crisisThe coeficients of
the indicator used to capture the vulnerability of the banking systenvabepcap
ital inflows (the change in the gross foreign liabilities of the banking secter rela
tive to GDR denoted byDRGFL) are sometimes sigimfnt and contribte to the
predictve paver for the modelThey carry the gpected sign, namely posi on
a longer lag and igative as the crisis approaches.

Among other ariables, a rise follwed by a sharpafl in inflation seems to be
one of the most reliable early indicators of impending banking sector problems.
Real interest rate®RDIR) usually rise in the crisis yeand reliably tend to start
increasing already in the preceding yeéaBanking crises are associated with a

6Unfortunately a measure of interest rate spreads wot gailable for mag countries wer most of
the sample.
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sharp decline in the realfe€tive exchange rate, Wi an appreciation in this rate
often precedes a crisi&.sharp slavdown in the real grath in imports is a good
leading indicator of airfiancial crisis.This contraction may be symptomatic of a
general economic skdown and especially a decline in certain sectors, or ef for
eign change shortage&lhe estimate of the cdafient on the “repeat crisis”
dummy \ariable is close to signifant and relatiely rokust.

Other candidatexplanatory wariables found not to be systematically signif
cant for this sample included: real grossefl capital formation, the current
account balance, resernmong, credit from the monetary authorities, banks’
resenes, bankshet foreign assets, and foreigrchange resees (relatve to
imports or depositsYhese ariables often seem to contain useful information and
to have predictve paver when used in isolationubstatistical signi€ance is lost
when used in conjunction with the othepknatory ariables’

The inclusion of rgional \ariables has a majorfe€t on the estimatesyen if
most of the qualitate results are presed. Indeed, some estimated dméEnts
become lager and more signdant when the igional variables are included (e.qg.,
on most of the interest rate terms, or the change in real GOB fol); once cer
tain regional factors are accounted for the indigativalue of other ariables
becomes cleareiThe importance of ggonal efects is demonstrated by the
improvement in predictie paver that is obtained through their inclusion.

The banking crises iAsian countries are strongly associated with an appreci
ation folloved by a sharp depreciation in the reéeive exchange ratedlERR),
and a parallel meement in the gross foreign liabilities of the banking sector
(DRGFL). With this specitation the estimated cdéfients on these terms for the
non-Asian countries arew@r. These results are consistent with the weightmi
to capital inflavs and real >echange rate m@ments in accounts of the recent
Asian crises. Inclusion of th&sian regional \ariables also eliminates the signif
cance of the “repeat crisis” dummigRTD), which lagely seres to identify se-
eral of the recenf\sian crisesThe estimated coifient on the Asia dummy”
itself (not cross-multiplied with anothexmanatory \ariable) vas insigniicant,
however, suggesting that a puregienal reputation éct was small.

The results for théfrican regional \ariables suggest that banking crises in
that regjion were not closely lirdd to a rise and suddeallfin inflation or a slav-
down in import gravth. Rathera deterioration in the terms of trade seems ve ha
been a major contritting factor in these countries, maaf which rely hewgily on
the eport of primary commodities.

Demirglic-Kunt and Detragiachént that a number of institutional features of the countries in their
sample are sigrifant determinants of banking cris¥ée instead estimated &éd efects model using a
technique from Chamberlain (1980) to capture all persistent institutional or structier@rdiés between
countriesThe dependentariable took a alue of unity at the onset of an episode of banking system dis
tress, and zero otherwise, and all non-crisis countries had techeled from the sampl&he fxed
effects themselrs were found to bewvadys jointly highly signiicant, indicating that country-speiciphe
nomena are indeed important. wkyer, the estimated parameters on the otlagiables of interest were
not greatly dected by the inclusion of¥fed efects, and in some instances their sigaifice increased.
Detailed results arevailable on request.
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So far all cases of banking system distresgehbeen considered without
regard to hev profound or perasive the were, lot it is obvious that thg differ
greatly in these respects, and possibly in their cadseisdication of the imper
tance of these didrences can be obtained by considering the estimatefi-coef
cients foryl presented in the last imsub-columns offable 1, albeit with the
caveat that the relately small number of each type ofemt may reduce the gen
erality of the results.

The diferentiation between crisis episodes and those of &ignifbanking
system distress veals important characteristics of thesdedént phenomena. In
particular a decline in gnath is an importantsictor eplaining the crisis episodes,
but it is not signifcant for the distress cases. Furthermore, cregamsion funded
mainly by capital inflvs and leading tover-investment seems to be a criticadf
tor in the crisis cases (sigitant parameters fot2DRGFL and L2ICOR).
Likewise, maements in the real fefctive exchange rate seem toveabeen more
important in the crises countrie§hese iindings suggest that certairxternal
developments, in particular heareliance on eternal funds, magnify the impact
of a ngative shock to the system and constrain the poésponse to banking sys
tem distress, leading to a full-bo crisis.The causation need not be only one
way: a \ery s&ere banking system crisis may itself precipitate >ahange rate
crisis. In contrast, credixpansion seems to & fueled consumption in the cases
of significant banking system distress, whereveraents in the real interest rate
on (domestic) deposits is a better indicaidre inclusion of rgional \ariables if
arything reinforce these results, implying thatytrere not merely due to the
recentAsian crises.

lll. Concluding Remarks

This paper concentrates on the role pélical mo/ements in macroeconomic,
banking sectgrand real sector indicators in the lead-up to banking systém dif
culties. Owrall, the empiricalifdings suggest that banking distress is associated
with a lagely contemporaneouslf in real GDP grath; boom-lust g/cles in
inflation, credit &pansion, and capital infles; rising real interest rates and a
declining incremental capital output ratio; a sharp decline in the xehbhege
rate; and an advse trade shock.

Certain of these tendencies seem teehlaeen especially pronounced in the
recentAsian crises, which were reledily difficult to predict using traditional
macroeconomic indicators. More genergdlhe results presented are a reminder of
the dversity of problems that come under the heading of banking system distress,
and hev country-specit circumstances need to be recognized in assessing the
likelihood of such difculties.The banking systems of the primary produgiaat-
ing countries ofAfrica are vulnerable to a d&rent range of disturbances than
those of, saythe Nordic countries, and, as s the relgant leading indicators
differ likewise.

Furthermore, it is recognized in the paper that banking sectimutties may
be seere without reaching theuel of a crisis. N& evidence is presented to sug
gest that seere banking problems are more domestic in origin dedtehan full-
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blown crises. External delopments and constraints, such as ayealiance on
external funds, seem to magnify the impact of gatiege shock to theifiancial
system, and full-blyn banking crises may conttite to foreign change maudt
turbulence. In contrast, cases of siggaht distress are often preceded by espe
cially rapid credit gpansion and greth in consumption, and are associated with
a rising domestic real interest rate.
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