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Financial Theory

Methodology *

i &

Our approach to identifying early
warning indicators of financial crises in
emerging economies reflects a number of
decisions about the appropriate method-
ology for conducting such an empirical
exercise. Key elements of our thinking
are summarized in the following guide-
lines.

General Guidelines

First, finding a systematic pattern in
the origin of financial crises means look-
ing beyond the last prominent crisis (or
group of crises) to a larger sample. Oth-
erwise there is a risk either that there
will be too many potential explanation to
discriminate between important and less
important factors or that generalizations
and lessons will be drawn that do not
necessarily apply across a wider body of
experience. 'We try to guard against
these risks by looking at a sample of 87
currency crises and 29 banking crises
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Financial Theory

that occurred in a sample of 25 emerging
economies and smaller industrial coun-
tries over 1970-19952.

Several examples help to illustrate the
point. Consider the last two major finan-
cial crises of the 1990s: the 1994-1995
Mexican peso crisis and the 1997-1999
Aisan financial crisis. Was the peso crisis
primarily driven by Mexico’s large cur-
rent account deficit (equal to almost 8
percent of its GDP in 1994) and by the
overvaluation of the peso’s real exchange
rate,or by the maturity and composition
of Mexico’s external borrowing ( too
short term and too dependent on portfo-
lio flows), or by the uses to which that
foreign borrowing was put (too much for
consumption and not enough for invest-
ment) ,or by the already-weakened state
of the banking system ('the share of non-
performing loans doubled between mid-
1990 and mid-1994),or by bad luck (in
the form of unfortunate domestic politi-
cal developments and an upward turn in
US international interest rates)? Or was
it driven by failure to correct fast enough
earlier slippages in monetary and fiscal
policies in the face of market nervous-
ness,or by a growing imbalance between
the stock of liquid foreign-currency de-
nominated liablilties and the stock of in-
ternational reserves,or by an expectation

2
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on the part of Mexico’s creditors that the
US government would step in to bail out
holders of tesobonos??

Analogously, was the Asian financial
crisis due to the credit boom experienced
by the ASEAN-4 economies (Thailand,
Indonesia, Malaysia, and the Philip-
pines) , or a concentration of credit in real
estate and equitites, or large maturity
and currency mismatches in the composi-
tion of external borrowing,or easy global
liquidity conditions, or capital account
liberalization cum weak financial sector
supervision? Was it the relatively large
current account deficits and real ex-
change rate overvaluations in the run-up
to the crisis, a deteriorating quality of in-
vestment, increasing competition from
China, global overproduction in certain
industries important to the crisis coun-
tries, or contagion from Thailand?*
There are simply too many likely sus-
pects to draw generalizations from two
episodes—even if they are important
ones. To tell, for example, whether a
credit boom is a better leading indicator
of currency crises than are, say, current

account deficits, we need to run a horse.

race across a larger number of currency

crises®.

Equally, but operating in the opposite

Financial Theory
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direction, there is a risk of “jumping the
gun” by generalizing prematurely about
the relative importance of particular indi-
cators from a relatively small set of
prominent crises. One example is credit
booms—that is, expansions of bank cred-
it that are large relative to the growth of
the economy. These have been shown to
forerun banking crises in Japan, in sever-
al Scandinavian countries, and in Latin
America (Gavin and Hausman 1996).
Yet when we compare credit booms as a
leading indicator of banking crises to
other indictors across a larger group of e-
merging economies and smaller industrial
countries, we find that credit booms are
outperformed by a variety of other indi-
cators. Put in other words, credit booms
have been a very good leading indicator
in some prominent banking crises but are
not, on average, the best leading indicator
in emerging economies more generally.
Again, it is helpful to have recourse to a
larger sample of crises (in this study
nearly 30) to sort out competing hy-
potheses.

The second guideline is to pay equal
attention to banking crises and currency
crises. To this point, most of the existing
literature on leading indicators of finan-
cial crises relates exclusively to currency
crises®. Yet the costs of banking crises in
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developing countries appear to be greater
than those of currency crises. Further-
more, banking crises oppear to be one of
the more important factors in generating
currency crises, and the determinants and
leading indicators of banking crises
should be amenable to the same type of
quantitative analysis as currency crises
are?

Some policymakers have argued that,
looking forward, the emphasis in surveil-
lance efforts should be directed to bank-
ing sector problems rather than currency

~crises. The underlying assumption sup-
porting that view is that as more coun-
tries adopt regimes of managed floating,
currency crises become a relic of the
past. We believe this view to be overly
optimistic. It is noteworthy that among
all the Asian countries that had major
currency crises in 1997-1998 only Thai-
land had an “explicit pegged exchange
rate” policy. Indonesia, Malaysia, and
South Korea were all declared managed
floaters, while the Philippines in princi-
ple (but not in practice) had a freely
floating exchange rate. Among emerging
markets, there is widespread “ fear of
floating, "and many of the countries that
are classified as floaters have implicit
pegs, leaving them vulnerable to the
types of currency crises we study in this
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book®.

We analyze banking and currency
crises separately, as well as exploring the
interactions among them. As it turns
out, several of the early warning indica-
tors that show the best performance for
currency crises also work well in antici-
pating banking crises. At the same time,
there are enough differences regarding
the early warning process and in the af-
termath of crises to justify treating each
in its own right.

A third feature of our approach—and
one that differentiates our work from that of
many other researchers—is that we employ
monthly data to analyze banking crises as
well as currency crises.® Use of monthly
(as opposed to annual data) involves a
trade-off. On the minus side, because
monthly data on the requisite variables
are available for a smaller number of
countries than would be the case for an-
nual data, the decision to go with higher
frequency data may result in a smaller
sample. Yet monthly data permit us to
learn much more about the timing of ear-
ly warning indicators, including differ-
ences among indicators in the first arrival
and persistence of signals. Indeed, many
of the annual indicators that have been
used in other empirical studies are only
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publicly available with a substantial lag,
which makes them plausible for a retro-
spective assessment of the symptoms of
crises but ill-suited for the task of pro-
viding an early warning. Hence, we con-
clude that the advantages of monthly da-
ta seemed to outweigh the disadvan-
tages. 1 In the end, we were able to as-
semble monthly data for about two-
thirds of our indicator variables; for the
remaining third, we had to settle for an-
nual data.

A fourth element of our approach was
to include a relatively wide array of po-
tential early warning indicators. We
based this decision on a review of broad,
recurring themes in the theoretical litera-
ture on financial crises. These themes en-
compass

* asymmetric information and “bank
run’stories that stress liquidity /currency
mismatches and shocks that induce bor-
rowers to run to liquidity or quality.

* inherent instability and bandwagon
theories that emphasize excessive credit
creation and unsound finance during the
expansion phase of the businese cycle.

+ “premature” financial liberalization
stories that focus on the perils of liberal-

Financial Theory
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Financial Theory

ization when banking supervision is weak
and when an extensive network of ex-
plicit and implicit government guarantees
produces an asymmetric payoff for in-
creased risk taking,

* first-and second-generation models
of the vulnerability of fixed exchange
rates to speculative attacks,and

* interactions of various kinds between
currency and banking crises.

In operational terms, this eclectic
view of the origins of financial crises
translates into a set of 25 leading indica-
tor variables that span the real and mon-
etary sectors of the economy, that con-
tain elements of both the current and
capital accounts of the balance of pay-
ments, that include market variables de-
signed to capture expectations of future
events and that attempt to proxy certain
structural changes in the economy (e. g.
financial liberalization ) that could affect
vulnerability to a crisis.

Once a set of potential leading indica-
tors or determinants of banking and cur-
rency crises has heen selected, a way has
to be found both to identify the better
performing ones among them and to cal-
culate the probability of a crisis. In most
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of the existing empirical crisis literature,
this is done by estimating a multivariate
logit or probit regression model in which
the dependent variable (in each year of
month)takes the value of one if that pe-
riod is classified as a crisis and the value
of zero if there is no crisis. When such a
regression is fitted on a pooled set of
country data (i, e, a pooled cross-section
of time series) , the statistical significance
of the estimated regression coefficients
should reveal which indicators are “sig-
nificant”and which are not,and the pre-
dicted value of the dependent variable
should identify which periods or coun-
tries carry a higher or lower probability
of a crisis.

TR
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1. One can also view “early warning indicators”as a way to discipline or check more “subjec-

tive”and “idiosyncratic” assessments of crisis probabilities for particular economies—just as more

comprehensive, subjective assessments can act as a check on the quality of early warning indicator

projections.

2. Our out-of-sample analysis spans 1996-97. Our criteria for defining a currency and a bank-

ing crisis is described later in this chapter.

3. See Leiderman and Thome (1996)and Calvo and Goldstein (1996) for an analysis of the

Mexican crisis.

4. These alternative explanations of the Asian crisis are discussed in BIS(1998) , Corsetti ,Pe-
senti, and Roubini (1998) , Goldstein (1998a) , Radelet and Sachs(1998) , IMF (1997) , and World

Bank (1998).

5.Some of these explanations, of course, are not mutually exclusive. For example, large cur-

rent account deficit may be the outcome of financial liberalization and its attendant credit boom.
6. See Kaminsky, Lizondo,and Reinhart (1998) for a review of this literature. Among the
relatively few studies that include or concentrate on banking crises in emerging economies, we
would highlight Caprio and Klingebiel (1996a,1996b) , Demirgiic-Kunt and Detragiache (1998),
Eichengreen and Rose (1998) , Furnam and Stiglitz(1998). Honohan(1997) , Gavin and Hausman

9
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(1996) , Goldstein (1997),Goldstein and Turner (1996) , Kaminsky (1998) , kaminsky and Rein-
hart (1998,2000) , Rojas-Suarez (1998 ), Rojas-Suarez and Weisbrod (1995), and Sundararajan
and Balino(1991).

7. Both Kaminsky and Reinhart (1998) and the IMF (1998c) conclude that the output costs
of banking crises in cmerging economies typically exceed those for currency crises and that these
costs and greater still during what Kaminsky and Reinhart(1999)dubbed“twin crises” ( that is,
episodes when the country is undergoing simultaneous banking and currency crises). We provide
further evidence on this issue in chapler 7.

8. See Calvo and Reinhart (2000)and Reinhart (2000 )for a fuller discussion of this issue.

9. For example, the studies of banking crises in emerging markets by Caprio and Klingebiel
(1996a,1996b) Goldstein and Turner (1996) , Honohan (1995), and Sundararajan and Balino
(1991) are primarily qualitative, while the studies by Demirgiic-Kunt and Detragiache (1997).
Eichengreen and Rose(1998) and the IMF(1998c) use annual data for their quantitative investi-
gation of the determinants of banking crises.

10. Privale-sector “early warning” analyses likewise seem to be moving in the direction of
using monthly data. See Ades Masih, and Tenegauzer (1998) and Kumar, Perraudin, and Zinni
(1998).

1 R UL ENBRE S B AR R SRR TR T E %
WL FISE A5 AR EME LA ERAEAEN R AEF SRR EARB K HE
Ho

2. BATAFBARS BB 1996 — 1997 4Ef6l, RATTRE L5 T ME TPl AR 2
FRFHWAHTHR

3. BHEHEHHNIS AR E IR B (1996) FE /R K 5B 8748 (1996)

4. XX F EWEHLAR R B8 B 7 [ B 0 B8 47 (1998) IEF WEFAS LR
(1998) , B /R BBHTIE (1998a) , HIAA FIMRK (1998) , IMF(1997) R i 4847 (1998 /.

5. MRXEMRE DR — TR, B, B2 B BAFIRESEA
B RN R

6. REEUIE BAEXMBEA(1998) UABHEA L, EREREH THNE S
TRV A Z OIS, RIS E BR PR TR Ak 2( 1996a,1996b) . # K #%
FRAEH £ (1998) R ELREARFIZ 17 (1998) B 2 AR A7 4 B 3% (1998) 4K IR % (1997) 1
SCHIBIT 8 (1996) H /R BEBTHFIEL (1996) .+ T HE (1998) RECTEER A (1998,
2000) .3 b3 45 32 B (1998) B IF 95 IE 5 R 357 45 59 (1995) A & FITHRBEMEHER
(1991),

7. FEHTEMEBE (1998)F IMF WHFNE TR RITENLA ™ 8 B S s
i THRTEH .ﬁ&ﬁﬂr&-ﬁ&%iﬁlﬂﬁé(1999)9?%%239“X1¥ﬁ#£”(ﬂ%—¢@i
R 2 FRAT IR T LA R ) PR IR E K

8. ﬂfﬂ(ﬁ*ﬂﬂﬁ%(2000)*ﬂﬂﬁ%(ZODﬂ)Xﬁ?ﬁhﬁ]ﬁWﬁéﬂﬂﬂgﬁiﬁo

9. Btm, R BBAIFLAYTHI (19962, 1996b) K8 AR B 1 HIHE44 (1996) B8 (1995)
AR FRITRR B AR B4 M (1991 PEFRNTHRITENGNR L ER TN, RS
RN £ (1997) B EMEARRIT BT (1998) LA & IMF(1998c) i FI4F BE BB B A7 @47 bl

10



Financial Theory

BB RAE,
10. R, A TR LS MThEASEHA ERELR. RICEN . DR#M
PRI (1998) A R FE O /R JR35 T FIEJE (1998) 6

11



