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Abstract

Many empirical studies of banking crises have employed “banking crisis” (BC) indicators
that supposedly date the beginnings and ends of crises. We argue that these BC indicators are
constructed using primarily information on government actions undertaken in response to
bank distress. We formulate a simple theoretical model of a banking industry which models:
the arrival of a systemic bank shock; its turning into a crisis; and the government’s policy
response. Then we use implications of the theory to construct empirical indicators of
systemic bank shocks. We show empirically that our theory based indicators of systemic
bank shocks consistently predict BC indicators, employing widely-used BC series that have
appeared in the literature. The implication is that BC indicators actually measure lagged
government responses to crises, rather than the occurrence of crises per se. We next re-
examine the impact of some key economic factors affecting both the probability of a
systemic bank shock and the probability of a government response. These include the bank
market structure (competition), the presence of deposit insurance, other external shocks, and
currency crises. Disentangling the separate effects of systemic bank shocks and government
responses turns out to be crucial in understanding the roots of banking fragility. Key
macroeconomic, structural, and institutional features of economies have effects on the
likelihood of a government response that are fotally different from their effects on the
likelihood of a banking crisis. Many findings of a large empirical literature need to be re-
assessed and/or re-interpreted.

* We thank without implications Marcella Lucchetta, Rodney Ramcharan, Rima Turk and seminar
participants at the Bank of Italy and the Federal Deposit Insurance Corporation for comments and
suggestions. Excellent research assistance by loannis Tokatlidis is gratefully acknowledged..



I. INTRODUCTION

The collapse of the subprime mortgage market in the U.S. in 2007 and the ensuing
financial instability have spurred a renewed interest in banking crises. Some have stressed
their similarities across countries and historical episodes (e.g. Reinhart and Rogoff, 2008a),
while others have emphasized historical differences, as for example related to financial
liberalization and the stage of financial development (e.g. Bordo, 2008). As pointed out by
Allen and Gale (2007), however, the existing empirical literature on bank fragility has mainly
focused on documenting some empirical regularities in the data. The very measurement of
the object of study—what a banking crisis is, when it occurs and how long it lasts—has been
only loosely informed by or derived from theory. As a result, this literature offers many—
often contrasting—findings, which vary considerably both in terms of samples used and of
dating of banking crises."

In particular, a large portion of this literature has employed “banking crisis” (BC)
indicators based on dating schemes that identify “crisis” beginning dates, ending dates, and
an indication as to whether the crisis was “systemic” or not, based primarily on information
on government actions undertaken in response of banking distress. A detailed review of the
criteria used to identify a banking “crisis” shows that virtually all of them depend on
information obtained from the bank regulators and/or central banks. They do not rely on any
theory informing the identification of accounting and/or market data for the banking systems
that are likely to capture the realization of systemic bank shocks eventually leading to a
crisis. In virtually all cases what is measured is, effectively, a government response to a

perceived crisis, not necessarily the onset or the duration of the banking crisis itself.

! A partial review of this literature is in Demirgii¢c-Kunt and Detragiache (2005).



One key implication is that these BC indicators may record the realization of a bank
systemic shock leading to a crisis too late on average. Government responses to banking
distress may be lagging either because of asymmetric information problems, or because of
uncertainty about the actual extent of banking distress—especially when distressed assets are
marked to market—and/or because of a variety of political economy considerations dictating
the speed and resolve of the intervention of central banks, regulators, and supervisory
agencies. This problem is well known in the literature, having been pointed out since the
earlier studies of Caprio and Kinglebiel (1996) and Kaminsky and Reinhart (1999), and more

recently by Von Hagen and Ho (2007).

Most importantly, though, the problem is not limited to one of just systematically late
timing. Equating the dating of a government response to banking distress to the dating of a
systemic bank shock is like studying the evolution of a disease by just looking at the
therapies implemented by doctors when the patient enters a hospital. As stressed by De
Nicolo et al. (2004), the researcher will be unable to disentangle the effects of a negative
shock to the banking industry from those of the restorative policy response.” Disentangling
these effects and obtaining consistent measures of systemic bank shocks is key in
understanding the mechanics of bank fragility, and this is where the main contribution of this

paper lies.

Using a simple model of a banking industry in which a banking systemic shock, a

banking crisis, and a government response to a crisis are explicitly defined and modeled, we

? In their analysis of bank systemic risk, De Nicolo et al (2004) used BC-type indicators as controls for
“government interventions”. They observed that “while the existing classifications of banking crisis and distress
track government interventions well, their measurement of crises....as systemic risk realizations ...is by
construction very sensitive to the classification criterion used.” (p. 210).



derive measures of systemic bank shocks. Then, we show that BC indicators constructed on
the basis of four major banking crisis classifications used in the literature are systematically
biased in that they record the actual realization of a systemic banking shock with lags: these
BC indicators actually measure /agged government responses to banking distress, rather than
the occurrence of crises per se.

We then re-examine the impact of several macroeconomic and structural determinants
on both the probability of a government response to banking distress and the probability of a
systemic bank shock, including bank market structure, deposit insurance, external shocks
and currency crises. We find that these determinants have an impact on the probability of
government responses to bank distress significantly different from that on the probability of
systemic bank shocks. Therefore, many results obtained in papers employing BC indicators
under the assumption that they track dating and duration of crises as systemic bank shocks
need to be re-assessed and re-interpreted. There have been dozens of such papers.

The rest of the paper proceeds as follows. Section II discusses the criteria used for
classifying beginnings and duration of banking crises in four major classifications, showing
that the dating information is obtained from bank regulators and/or central banks and
depends on the implementation of policy. Market and/or accounting data from the banking
industry filtered through the lenses of some theory have almost never been employed for this
purpose.

Section III presents a theoretical model in which banking crises are produced by the
arrival of exogenous shocks to the economy. If a shock is large enough to translate into a
systemic bank shock entailing widespread bank insolvencies (crisis), and as soon as the

systemic bank shock is recognized by the authorities, they respond to it. We define the crisis



recognition date as the date when the government recognizes the negative systemic bank
shock. The model makes a number of predictions that can be taken to the data. Importantly,
the size of any shock to the economy cannot be influenced by the actions of banks or the
government as the sequence of these shocks is assumed to be exogenously given.

Employing a dataset widely used in this literature, in Section IV we construct BC
indicators based on four major crisis classifications, documenting their differences and
similarities. We also take the predictions of the theory to the data and construct theory-based
indicators of systemic bank shocks (SBS). For example, the model predicts, and the data
confirm, that before crisis dates identified by BC indicators, total lending will decrease
significantly. We show that our SBS indicators consistently predict BC indicators. Thus, BC
indicators actually track (lagged) government responses to banking distress.

In Section V we assess the impact of several key potential determinants of the
probability of a government response to banking distress and, separately, the probability of a
systemic bank shock. We obtain three main findings. First, more concentrated banking
systems and larger interest rate margins increase the probability of a systemic bank shock
monotonically, while these variables do not affect significantly the probability of a
government response to banking distress.

Second, the model predicts that banking “crises” identified by the BC indicators will
occur more often in banking systems with formal deposit insurance. The data also provide
support for this prediction. However, this finding has previously been interpreted as
evidence that deposit insurance results in greater moral hazard, a riskier banking system, and
thus, a more common occurrence of banking crises. In the model this obviously cannot be

the case. The model predicts that in the presence of formal deposit insurance, the government



is more likely to respond to a negative shock of a given size. Indeed, when we use aggregate
data, the probability of a systemic bank shock does not depend of whether a deposit
insurance system is in place. Interestingly, when we use a bank-level dataset with a measure
such as the Z-score—an accounting based measure of bank risk exposure that also predicts
all the four BC indicators considered —it turns out that the probability of a systemic bank
shock in countries where explicit deposit insurance is in place may be even /ower than in
countries that lack such a system.

Lastly, we find that exchange rate depreciations, the worsening of terms of trade, and
currency and twin crises have a positive and significant impact on the probability of a
systemic bank shock, and we also find evidence, although slightly weaker, of the reverse. By
contrast, all these “external” factors do not appear to affect significantly the probability of a
government response to bank distress. On the other hand, both the probability of a systemic
shock and that of a government response to bank distress are unaffected either by the degree
of financial openness or by the degree of flexibility of exchange rate arrangements.

Section VI concludes.

II. MAJOR CLASSIFICATIONS OF BANKING CRISES
A variety of classifications of banking crises have been used since the mid 1990s by
many researchers.’ Here we consider four systematic and generally comprehensive
classifications, some of them already having been used widely in many empirical analyses.
The first systematic classification of banking crises is due to Caprio and Kinglebiel

(CK) (1996, 1999), based on several narratives taken from supervisory and expert sources.”

3 See Von Hagen and Ho, 2007 for an extensive list.



Specifically, CK classification “...relies upon the assessment of a variety of finance
professionals in pulling together characterizations of factors that have caused crises.” (1996,
p.1), using published sources or interviews with experts familiar with individual episodes.
The dates attached to the crises in this classification “...are those generally accepted by
finance experts familiar with the countries, but their accuracy is difficult to determine in the
absence of the means to mark portfolios to market values” (1996, p. 2). CK noted that it is
not easy to date episodes of bank insolvency, especially if an episode does not involve a run
on banks and/or on a country’s currency, and admit that an episode of banking distress can
be detected a period of time after it has started. Similarly, “...it is not always clear when a
crisis is over, and in the case of countries in which there are multiple episodes, it may well be
that later events are merely a continuation of those occurring earlier.”(1996, p. 2). The crisis
is defined as systemic, if “...much or all of bank capital has been exhausted.”(1996, p.2). Yet,
a quantitative limit on the exhaustion of bank capital and its extent across a banking system is
not spelled out. In sum, this classification relies mostly on supervisory sources and listings of
government measures undertaken in response to a crisis.

Based on CK compilation, Demirgii¢-Kunt and Detragiache (2002, 2005) spelled out
in more details the criteria used to identify crises start-dates and duration for 94 countries,
covering crisis episodes during 1980-2002.° This classification and the relevant country

dataset have been widely used in empirical analysis. DD defined a systemic crisis as

% The use of this classification has been widespread since the crisis compilation reported in the May 1998 issue
the IMF World Economic Outlook and have been used to construct early warning forecasting systems by
international organizations and private firms since the contributions of Kaminsky and Reinhart (1999) and
Demirgii¢c-Kunt and Detragiache (1997).

Economies in transition, non-market economies, and countries for which data series were mostly incomplete
were excluded from this classification.



“...situation in which significant segments of the banking sector become insolvent or illiquid,
and cannot continue to operate without special assistance from the monetary or supervisory
authorities.”(2002, p. 1381) More precisely, episodes of banking distress were classified as
systemic when at least one of the following occurred: (i) large scale nationalizations took
place, (i1) emergency measures—such as bank holidays, deposit freezes, blanket guarantees
to depositors or other bank creditors—were taken to assist the banking system, (iii) the cost
of the rescue operations was at least 2 percent of GDP, or (iv) non-performing assets reached
at least 10 percent of total assets at the peak of the crisis. However, the dates of the start and
the end of a crisis are “...identified ....using primarily information from Lindgren et al.
(1996) and Caprio and Klingebiel (1996).” (2002, p.1381)

The first three criteria in the DD classification characterize a banking crisis by dates
of government responses to a systemic bank shock, rather than the systemic shock that has
triggered a crisis. The criterion on a 10-percent non-performing asset ratio is the only one
related on an accounting measure. However, it is recorded at the so-called peak of the crisis,
but the peak of a crisis is not defined.® Yet, it is well known that the recognition of non
performing assets occurs typically with a relatively long lag relative to the occurrence of a

systemic bank shock.’

The second classification we examine is that compiled by Caprio et al. (2005) (CEA
henceforth). CEA updated and extended the earlier CK classification covering 126 countries

and bank insolvency episodes from the late 1970s to 2005. The authors emphasize that

6 “Also, episodes were classified as systemic if non-performing assets reached at least 10 percent of total assets
at the peak of the crisis,...” (2002, p. 1381).

7 See, for example, the discussion in Bordo et al., 2001.



“...some judgment has gone into the compilation of the list, in particular in timing the episode
of bank insolvency.”(p. 307) CEA do not provide a definition of the start and end dates of a
banking crisis episode and whether the crisis was systemic or not, but just refer to the

corresponding definitions in CK.

In their tables, CEA report an extensive narrative supporting their crisis dating in each
country. A simple counting exercise based on such narrative reveals that in 94 percent of the
classified cases the information used is one of government responses to address a crisis (in
few cases undated statistics on non performing loans are reported), while in the remaining
portion there is no explanation of the nature of a crisis. In five out of 166 episodes, the
beginning of a crisis is defined as a bank run, but neither a quantification nor a precise dating
is reported. Thus, the CEA classification, as the DD classification, identifies banking crises
starting dates and duration essentially on the basis of an interpretation of reported

government responses to banking distress.

The third classification of banking crises we consider is the one recently compiled by
Reinhart and Rogoff (2008b) (RR henceforth). The classification criteria used are essentially
those used in Kaminsky and Reinhart (1999), whose classification was, in turn, also based on
CK’s classification. Kaminsky and Reinhart (1999) originally identified beginning and peak
dates of crises for 20 countries for the period from 1970 to mid-1995 at a monthly frequency.
In their classification, a banking crisis starts if either of the following occurs: “...(i) bank runs
that lead to the closure, merging, or takeover by the public sector of one or more financial
institutions, or (ii) if there are no runs, the closure, merging, takeover, or large-scale
government assistance of an important financial institution (or group of institutions) that

marks the start of a string of similar outcomes for other financial institutions.” (p. 476). They
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clearly recognized the potential drawbacks of equating the date of the realization of a
systemic shock leading to a crisis to the dating of a government response. They offered one
possible fix to some of these drawbacks by introducing the notion of a crisis “peak”, defined
as the date when the heaviest government intervention and/or bank closures occur, based on
CK and press chronicles (see sources in Table 2, p.478). The updated RR classification is
essentially based on the same criteria, using information from Caprio et. al (2005) and a
variety of other sources of qualitative and narrative information (see Appendix, pp 79-81).
Differing from the earlier Kaminsky and Reinhart’s work, however, RR do not identify the
duration of a crisis on the ground that it is difficult of even impossible to pinpoint its
conclusion precisely (Table A2), In sum, all considerations already made with regard to
CEA’s classification also apply to RR classification: it is one based on qualitative

information on government responses to banking distress.

Lastly, we consider the classification recently constructed by Laeven and Valencia
(2008) (LV henceforth), which extends previous classifications both in time and country
coverage. LV modify the classification criteria of the earlier crisis database by Caprio et al.
(2005) as follows. First, non-systemic crises are excluded on the basis of an identification of
distress events that “were not systemic in nature” (p.5) Second, subject to data availability,
crises years are identified with either a) deposit runs, defined as a monthly percentage decline
in deposits in excess of 5 percent, or with b) the introduction of deposit freezes or blanket
guarantee, or with c) liquidity support or bank interventions, defined as the ratio of monetary
authorities’’ claims on banks as a fraction of total deposits of “at least 5% and at least double
the ratio compared to the previous year.”. Using these more explicit quantitative measures,

LV report that they are “able to confirm” only about two thirds of the crisis dating of the
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CEA classification. Yet, as already pointed out, their criterions b) and ¢) measure
government responses to a systemic bank shock, while a) may be an imprecise and lagged
gauge of such realization, as depositors runs may be lagging owing to asymmetric
information about the status of the banking system, as well as owing to uncertain government
responses (or lack thereof) to crises.® As in RR, but differing from DD and CEA, however,

there is no estimate of the duration of a crisis.

The first two classifications are well known in the literature and have been used in a
large number of studies to analyze the determinants of banking crises. The other two more

recent classifications will undoubtedly soon be employed for empirical analysis.

Next, we formulate a simple model in which we define a systemic banking shock, a
crisis, and a government response to it. In the following empirical sections, we explore the
extent to which dating a systemic bank shock by a government response adequately captures
the timing of its realization, construct theory-based measures of systemic shocks and assess

some of their determinants.

III. THEORY

The economy is composed of a “government” and three classes of agents:
entrepreneurs, depositors, and banks. All agents are risk-neutral. Time is discrete and the key

decision periods are ¢ and #+1.

¥ The Northern Rock case may be viewed as a very recent example of a run induced by policy “ambiguity”.
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Entrepreneurs

There is a continuum of entrepreneurs indexed by their reservation income levels
a €[0,1], and distributed uniformly on the unit interval. Entrepreneurs have no initial
resources but have access to identical risky projects that require a fixed amount of date ¢

investment, standardized to 1, and yield a random output at date 7+1.

Specifically, at date ¢ the investment in a project yields ¥ with probability

., 1s arandom variable

P, €(0,1), and 0 otherwise. The probability of success P,

independent across entrepreneurs, and its realization is observed by them at datez +1. Hence,
entrepreneurs make their date ¢ decisions on the basis of their conditional expectations of

P

t+1°

denoted by E P,

t+1°

Entrepreneurs are financed by banks through simple debt contracts. The contract pays

to the bank a loan interest rate R” if the project is successful. Thus, an entrepreneur with

reservation income level a will undertake the project if
EP,(Y-R")>a (1)

Let a* denote the value of a that satisfies (1) at equality. The total demand for loans
is thus given by X, = F(a') = .[ f(a)da,where f(.) is the density of the uniform distribution
0
function.

This defines implicitly the inverse loan demand function:

RY(X,,E

t

Pz+l) = Y_ (EtPt+1)71Xt (2)
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Bonds
One-period bonds are supplied by the government in amounts specified below. For
simplicity, we assume that only banks can invest in bonds. A bond purchased at date ¢ yields

a gross interest rate 7, at date 7+1.

Depositors

Depositors invest all their funds in a bank at date ¢ to receive interest plus principal at

date ¢ +1. Deposits are fully insured, so that the total supply of deposits does not depend on

risk, and is represented by the upward sloping inverse supply curve R” (Z[) =aq,Z, , where

=t
Z, denotes total deposits. The slope of this function is a random variable, to be described

below, whose realization is observed at date ¢.
Banks

Banks collect insured deposits, and for this insurance pay a flat rate insurance
premium standardized to zero. On the asset side, banks choose the total amount of lending

and the amount of funds to invest in bonds.

Banks are perfectly diversified, in the sense that for any positive measure of

entrepreneurs financed, P, €(0,1), is also the fraction of borrowers whose project turns out

+1

to be successful at date #+1. Banks also observe the realization of P, at datef+1. Hence,

as for the entrepreneurs, banks make their date ¢ decisions on the basis of their conditional

expectations £, P,

t+1°
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Government

The government supplies a fixed amount of bonds to the market, denoted by B . The
government also guarantees deposits. It will intervene whenever deposits payments cannot be
honored in part or in full. Whenever this occurs, the government will pay depositors all the
claims unsatisfied by the banks. As detailed below, these payments will be financed by

issuing additional bonds.

A “banking crisis” occurs at date ¢+1 when the banking system’s total profits are
negative. The government’s response to a crisis will be triggered when the government is
able to ascertain that the banking system is insolvent. We will consider the case in which the

government observes date #+1 bank profits at £+ 2, i.e. with a lag.

Sequence of events
In period t, suppose realized bank profits are non-negative. Banks collect deposits,

entrepreneurs demand, and banks supply funds based on E P_, . Deposits, bank loans, and

7+l
investment in bonds are determined.

In period t+1, P,

., 1s realized and observed by entrepreneurs and banks. Borrowers
pay loans and in turn, banks pay to depositors, if possible.

If bank profits are non-negative, depositors are paid in full. If profits are negative,
depositors cannot be paid in full: this is a systemic bank shock leading to a crisis. Depositors
are paid pro-rata from the banks. The government responds to the crisis at ¢+ 2 by issuing
bonds and paying depositors any claim unsatisfied by banks.

The previous sequence of actions repeats: borrowers demand and banks supply funds

based on E

t+1

P

’.,» and deposits, loans and investment in bonds are determined, etc..
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Equilibrium
To streamline notation, we describe equilibrium at date ¢ by dropping time subscripts

from all variables, and define p=E P

t+1°

The bank problem

Let D, denote total deposits of bank i, Z = zllil D, denote total deposits and
D, = Zj# D, denote the sum of deposits chosen by all banks except bank 7. Let

L, = Zj# L, denote the sum of loans chosen by all banks except bank i . Each bank chooses

deposits, loans, and bond holdings b so as to maximize expected profits, given the choices of

the other banks.
Banks choose (L,b,D)e R; to maximize:
PRE(L.+L,p)L+rB-R (D, +D)D  (3)

subject to L+b=D. 4)

The government’s policy function

Let II,(.) denote current realized profits. As assumed, realized profits are observed

by the government with a lag.

The government intervention is described by the indicator function 7°,(IT, ,):



16
1°(M, ) =1if II,_, <0 (crisis) , and 0 otherwise.
The government supplies bonds in the amount B® = B—B,(T1,_,), where
B, )=1°(11, )1, ,.
Equilibrium

Given p, an equilibrium is an amount of total loans X , total bonds B, total

deposits Z, bond interest rates, loan rates, deposit rates, and government responses such that

a) the banking industry is in a symmetric Nash equilibrium,
b) the bond market is in equilibrium,
c) the government meets its commitment to deposit insurance.

Comparative statics

We illustrate the basic comparative statics of the model using a simple linear

specification: the loan supply is given by R*(X,p)=Y - p' X, and the demand for deposit

is given by R”(Z)=aZ . The solutions for all the endogenous variables are given by:

N Y @ g g NPV L g pops,
N+ll+a l+a N+ll+a 1+«
I+ N N+1 (l+a) I+
Ri—yireWHED oo @ ps g @ (N oy gy,

(N+D)(1+a) P I+ l+a N+1
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The following table summarizes changes in the endogenous variables for a decline in

asset quality ( p decreases), a decline in the supply of deposits (an increase in « ), a decline

in the demand for loans (Y decreases), or an increase in the number of banks N.

Summary of comparative statics for the linear case

Exogenous variables

p decreases a increases Y decreases
Endogenous variables
Total Loans down down down
Total Deposits down down down
Bond interest rate down up down
Loan rate up up up
Deposit rate down up up
Loan rate-Deposit rate up up up
Realized profits down down down

A systemic bank shock can be triggered by any of the following: a sharp decline in
firms’ probability of a good outcome; a sharp decline in firms’ demand for loans; or a sharp
decline in the demand for deposits. These declines will result in significant drops in both
aggregate loans and deposits as well as in a sharp rise in the interest rate margins, the
difference between loan and deposit rates. As shown below, we will use these implications of
the model to identify in the data measures of systemic bank shocks, which may (but not need
to) result in a banking crisis triggering a government response. In turn, the duration of the
government response will be determined by the persistence of the sequence of negative
shocks to the real economy and the banking system.

In sum, the model predicts that a SBS shock is associated with sharp declines in
loans, deposits, bank profits, and spikes in interest rate margins. The adequacy of each of

these measures in empirically capturing SBSs will depend on the source, timing and
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magnitude of the underlying shock. Implementation of some of these measures will also

depend on data availability.

IV. BC INDICATORS AND SYSTEMIC BANK SHOCKS

We begin our empirical investigation using a country-level dataset that merges and
updates the large annual cross-country panel dataset used extensively in DD (2005) and Beck
et al. (2006), covering data for 91 countries for the 1980-2002 period.

We proceed in two steps. First, we examine statistics on the four banking crisis
classification previously described, pointing out similarities and differences. Second, we
construct theory-based indicators of systemic bank shocks (SBS indicators), assess the extent
to which these indicators predict BC indicators, and provide evidence on some of the
macroeconomic, structural, and institutional determinants of hoth government responses to

banking distress and systemic bank shocks.

A. BC indicators

We construct four binary BC indicators, where each indicator is set to 1 if a country-
year is classified as a crisis year and 0 otherwise: DD, based on Demirgii¢-Kunt and
Detragiache(2005); CEA, based on Caprio et al. (2005); RR, based on Reinhart and Rogoff
(2008b); and LV, based on Laeven and Valencia (2008).

We consider two versions of these indicators. The first version excludes all country-
years classified as crisis years after the first one. In practice, these indicators identify crises’
starting dates. These starting dates have been used extensively in event-type analyses since

IMF (1988) and Kaminsky and Reinhart (1999). The relevant indicators have been also used
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extensively in regression analyses. The second version includes all crisis country-years
beyond the starting date, that is, it includes an estimate of the duration of a crisis. Since the
RR and LV classifications do not report such duration, we have assigned to such
classifications the duration and country years of the CEA classification (or the DD duration
when the CEA duration was not available) from the relevant starting date.

Table 1 reports statistics of these classifications (Panel A) and a pairwise comparisons
of crisis dating across classifications (Panel B). The most striking fact is that for many
countries the crisis dating of these classifications differs considerably both in terms of the
starting date of a crisis and in terms of their duration. Thus, the application of the different
criteria described in section II to identify the dating of systemic banking crises leads to
significant discrepancies in crisis dating. For example, 15 country years are classified as
crisis years by RR but not by DD, while the reverse is true for 30 country years (Panel B,
second line). Total discrepancies among the DD and RR classifications amount to about half
of all country years classified by either one or the other dating scheme as a crisis year.
Overall, discrepancies are pervasive across all classifications.”

Nevertheless, we evaluate the informational content of these classifications using the
standard panel logit regression employed by Demirgii¢-Kunt and Detragiache (2005) and
Beck et al (2006). These regressions include the following explanatory variables: measures
of the macroeconomic environment (real GDP growth, the real interest rate, inflation,
changes in the terms of trade, and the exchange rate depreciation), a measure of potential
vulnerability of a country to a run of the currency (the ratio of M2 to international reserves),

a measure of the economic size of a country (real GDP per capita), a measure of financial

? All four classifications only agree on 41 dates of crisis onset. Some of these discrepancies have been also
noted by Von Hagen and Ho (2007) and Ranciére, Tornell and Westermann (2008).
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system development (bank credit to private sector to GDP), and real bank credit growth
lagged twice, which in this literature has been employed as a proxy measure of credit booms.
In these and all other regressions we present later, standard errors are clustered by country.

Table 2 reports results using the version of the classifications that excludes all crisis
years except the first, both for samples that maximize country coverage (regressions (1)-(4))
and for the sample common to all classifications (regressions (5)-(8)). It is apparent that real
GDP growth and real interest rates are the only variables which enter significantly—
negatively and positively respectively—in all regressions. For all other explanatory variables,
there is at least one specification that yields results different from all the others, either
because of differences in country coverage or discrepancies in the classifications. This
evidence raises serious concerns about the robustness of several results obtained in the
literature based on specific banking crisis classifications and country samples.

In addition, we view the use of BC indicators constructed by excluding crisis years
after the first one as unwarranted. This exclusion has been made on the ground that “the
behavior of some of the explanatory variables is likely to be affected by the crisis itself, and
this could cause problems for the estimation” (Demirgiig-Kunt and Detragiache, 2002,
p-1381). Yet, as we have shown in section II, these classifications actually index a variety of
government measures to address banking distress. Therefore, deleting observations of years
during which a government continues to implement measures in response to continued
banking distress significantly reduces the informational content of these classifications. Last
but not least, excluding these observations requires necessarily to take a stand on the duration
of a crisis As documented in Table 1, excluded observations account for a sizeable portion

of the sample, ranging from 10 to 15 percent of available country years, inducing sample
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biases difficult to control. As pointed out by Boyd et al. (2005), this procedure can be
particularly troublesome for countries where multiple crises have occurred. For these
reasons, in the sequel we focus on BC indicators including all crisis years observations.

Table 3 reports regressions both for samples that maximize country coverage
(regressions (1)-(4)) and for the sample common to all classifications (regressions (5)-(8)).
Again, real GDP growth and to a lesser extent, the real interest rate appear the only variables
which enter significantly in most regressions. Prima facie, these results suggest that the lack
of explanatory power of many standard macroeconomic variables in these regressions may be
in part due to the variety of approaches in addressing banking distress adopted by

governments.

B. Theory-based SBS indicators and BC indicators

Are BC indicators reasonable proxy measures of timing and duration of banking
crises? We address this question using theory-based indicators of systemic bank shocks
(SBS). We construct two types of SBS indicators. The first one measures sharp decreases in
total loans. Specifically, we construct two indicator variables, SBSL25 and SBSL10, which
are equal to one if real domestic lending growth is lower than the 25% and 10% percentile of
the entire distribution of real domestic bank credit growth across countries respectively. The
second indicator measures a sharp decrease in total bank deposits. Analogously, we construct
two indicator variables, SBSD25 and SBSD10, equal to one if the growth rate of the deposit-
to-GDP ratio is lower than the 25% and 10% percentile of its distribution across countries

respectively.
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If BC indicators are contemporaneous to systemic bank shock realizations, then BC
indicators would be reasonable proxy indicators of banking crises, and SBS indicators should
not predict BC indicators. As shown in Table 4, however, this is not the case. SBS lending
indicators predict BC indicators in all specifications. By contrast, as shown in Table 5,
lagged SBS deposit indicators are positively associated with BC indicators, but the relevant
coefficients are (weakly) significant only in two out of eight specifications. This is not
surprising, as depositors may either react to a systemic bank shock with a lag due to
information asymmetries, or not react at all if implicit or explicit guarantees on deposits are
either already in place or swiftly introduced as a response to perceived systemic risk.

In sum, these findings show that BC indicators systematically record systemic bank
shocks with a lag. This is because these indicators index the (lagged) start and duration of
government responses to banking distress. As noted and worth stressing again, the lack of
robust evidence on their macroeconomic determinants (apart from GDP growth and to some
extent the real interest rate) is not surprising in light of the variety and differences across
countries of the policies used to address systemic bank distress.

As we show next, this has important implications for the relevance and interpretations
of the results of a large literature. This literature has essentially focused on studying the
determinants of government responses to banking distress (systemic bank shocks), rather

than of “banking crises” as realizations of systemic bank shocks.
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V. SYSTEMIC BANK SHOCKS AND GOVERNMENT RESPONSES

What is the impact of the benchmark explanatory variables we have considered on the
probability that a systemic bank shock occurs? Table 6 reports the results of the benchmark
panel logit regression with our SBS indicators as explanatory variables.

Two important facts emerge. First, the impact of most variables appears more
relevant, the levels of significance are generally higher, and the overall explanatory power of
the regressions generally stronger, than the regressions with the BC indicators. In particular,
the impact of the “external” variables appears significant in most regressions, consistent with
the role of external shocks in triggering shocks to domestic banking systems emphasized in
some of the literature, on which we turn to momentarily in more detail.

Second, and most importantly, some of the same explanatory variables may have a
significant impact on both SBS and BC indicators, but with opposite signs. For example, the
real interest rate and the inflation rates are negatively and contemporaneously associated with
the probability of a systemic bank shock (Table 6, regressions (1) and (2)), but are positively
and contemporaneously associated with government responses (Table3, regressions (5), (6)
and (8)).

Moreover, a systemic bank shock is less likely in more financially developed
countries (the coefficient of bank credit to the private sector to GDP is negative and
significant) but government responses to systemic bank shocks may be more likely in such
countries (the private sector bank credit to GDP coefficient is positive and significant in
Table 3, regressions (1) and (5)). Both these facts may not be surprising, as more financially
developed economies may be the ones in which banking systems are less fragile and

institutions dealing with bank distress are stronger.
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These are first examples showing the importance of disentangling systemic bank
shocks and government responses in understanding bank fragility, as the SBS and BC
indicators measure very different things: a systemic bank shock and the government response
to it. As we will see momentarily, these examples abound in the context of our re-
examination and re-interpretation of the evidence on the relationship between bank
concentration, competition and bank fragility, the role of deposit insurance, and the interplay

between currency and banking crises, to which we now turn. .

A. Bank Market Structure and Competition

In an extensive set of logit regressions based on the DD classification, Beck et al.
(2006) conclude that banking “crises” are less likely in more concentrated banking systems

Table 7 reports the results of our baseline specification using concentration variables
identical to those used by these authors: the average C3 concentration ratio (the asset share of
the largest three banks in the total banking sector) and an average of the Herfindhal index. It
is evident that a negative and significant relationship between concentration measures and the
probability of a government response to banking distress is totally absent, both when a C3
ratio and the more appropriate Herfindhal index are used. Thus, Beck et al (2006) results are
not robust both within their classification and across different banking crisis classifications.
In fact, these results actually say that the government response to banking distress does not
depend necessarily on the market structure of a banking system.

However, the results are totally different when we use our SBS indicators as
dependent variables. As shown in Table 8, in all but one specifications using a C3

concentration ratio, and in all specification using the more appropriate Herfindhal index,
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systemic bank shocks (crises) are indeed more likely to occur in more concentrated banking
Systems.

These results are consistent with the implications of the models by Boyd, De Nicold
and Jalal (2006), which extend the model by Boyd and De Nicolo (2005) to allow banks to
invest in multiple assets, and that by De Nicolo and Loukoianova (2007), which introduces
heterogeneous banks that differ in terms of monitoring technology and bankruptcy costs.
Empirically, the positive relationship between bank concentration, market power and bank
fragility implied by these models is supported by substantial evidence of the adverse impact
of concentration on theory-based measures of bank fragility in large panels of bank-level data
reported in these papers.

In a recent contribution, however, Martinez-Peira and Repullo (2008) extend the
model by Boyd and De Nicolo (2005) by allowing imperfect correlation of loan defaults for
identical banks that invest only in loans. For some parameter values, they show there can be a
non-linear relationship between measures of competition and bank systemic risk, which
translates into an inverted U-shaped (concave) relationship between measures of bank
concentration and/or bank margins and measures of bank systemic risk. Thus, bank fragility
may increase when either bank concentration or margins decline (competition increases)
beyond a certain threshold. Yet, these predictions, while theoretically plausible, do not
appear of relevance in our data. As shown in Table 9, in none of the regressions there is
evidence of a quadratic relationship between bank concentration, interest rate margins and
the probability of a systemic bank shock: the quadratic terms in these regressions are

negative but not statistically significant and the implied thresholds for bank concentration
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and margins obtained with the estimated coefficients are outside the range of these variables

in the data, indicating the empirical irrelevance of non-linear effects.

B. Deposit Insurance

In logistic regressions of the kind illustrated thus far, Demirgii¢-Kunt and Detragiache
(2002) find—and Barth, Caprio and Levine (2004) and Beck et al.(2006) confirm—that
banking “crises” are more likely in countries where a deposit insurance system is in place.
This findings has been interpreted as consistent with the standard moral hazard incentives
created by guarantees such as deposit insurance. Yet, it is well known that this argument is
valid only in a partial equilibrium context and absent sufficiently strong countervailing
measures limiting banks’ risk-taking, such as capital requirements. In a general equilibrium
context, and allowing contracts in nominal terms because of a non-trivial role for money,
this simple moral hazard argument does not necessarily hold (e.g. Boyd, Chang and Smith
2002 and 2004)

Table 10 reports the results of logistic regressions, in which we retain the Herfindhal
index, with the BC indicators as dependent variables. Indeed, there is some evidence of a
positive and significant relationship between the BC indicators and the variable indexing
whether a deposit insurance system is in place, although it is not statistically significant for
two BC indicators. However, this result simply says that government responses to systemic
bank shocks are more likely if a deposit insurance system is in place. This seems an
unsurprising finding in light of the stronger commitment of a government to intervention in

the presence of explicit deposit guarantees.
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Yet, and again, results are different when we use our SBS indicators as dependent
variables. As shown in regressions (5)-(8) of Table 10, in all specifications the probability of
a systemic bank shock does not depend on whether there is a deposit insurance system in
place. To explore further, in Table 11 we report logit regressions where we have added an
index of “moral hazard” associated with design features of deposit insurance systems, and a
variable indexing the quality of institutions, as used in Beck et al (2006). Again, there is no
evidence that deposit insurance systems with more “moral hazard”-inducing features induce
a higher probability of a government response to banking distress. Moreover, and perhaps not
surprisingly, the probability of a government response to banking distress is lower in
countries with better institutions, maybe because better institutions include stronger
supervisory and regulatory bodies likely to prevent banking distress. By contrast, as shown in
regressions (5)-(8), the moral hazard index and the quality of institutions do not appear to

have any explanatory role for the probability of a systemic bank shock.

C. Currency and “twin” crises
In analyzing the joint incidence of banking and currency crises (“twin” crises),
Kaminsky and Reinhart (1999) found that the occurrence of a banking crisis is a predictor for
a currency crisis—although feedback effects can be present— and indicators of real, rather
than monetary, activity best predict the occurrence of both crises. As observed in Demirgiic-
Kunt and Detragiache (2005), however, their analysis was based on a relatively small sample
of 20 countries—with mostly fixed exchange rate arrangements—and the impact of several

potential determinants was not examined jointly.
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Eichengreen and Rose (1998) and Arteta and Eichengreeen (2002) have also
examined the impact of “external” shocks on banking crises and one of their findings is that
exchange rate arrangements do not appear to have a significant impact on banking “crises”.
By contrast, Domac and Martinez-Peira (2003) find that banking “crises” are less likely in
countries with a fixed exchange rate arrangement for a sample of developing economies.
Apart from significant differences in country samples, in all these studies banking “crises”
have been equated to government responses to bank distress using some BC indicator of the
type analyzed previously.

Here we re-examine the role of “external” factors in determining the four measures
of government responses to banking distress as well as of our measures of systemic bank
shocks. To this end, we refine the specification of the logit regressions used thus far —which
has been adopted primarily for comparison purposes—as follows. First, we use lagged values
of all explanatory variables. This specification is more satisfactory since it delivers an
interpretation of these regressions as “forecasting” regressions, where both simultaneity
biases and endogeneity issues are likely to be less relevant.

Second, we replace the measure of exchange rate depreciation and the proxy measure
of potential vulnerability of a country to a run of the currency (the ratio of M2 to
international reserves) with currency crises indicators of a type widely used in the literature.
We constructed indicators of currency crises based on monthly data using the algorithm
implemented in Frankel and Wei (2004). These indicators equal to 1 if the sum of exchange
rate depreciation and loss of international reserves passes the 35 percent (crisis35), the 25
percent (crisis25) and the 15 percent (crisis15) thresholds respectively. We also constructed

an indicator of “twin” systemic currency and bank shocks, which equals to 1 if hoth the sum
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of exchange rate depreciation and loss of international reserves passes the 25 percent
threshold and real credit growth is lower that the 25™ percentile of the entire cross country
distribution.'’

Third, we introduce two additional explanatory variables: a measure of financial
openness, given by the sum of countries’ external assets and liabilities over GDP estimated
by Lane and Milesi-Ferretti (2005), and the index of the degree of flexibility of exchange
rate arrangements constructed by Reinhart and Rogoff (2004).

Table 12 illustrates the results for the BC indicators as dependent variables. Note that
all considerations regarding the relatively poor explanatory power of the regressions with
contemporaneous explanatory variables described previously apply to these regressions. The
only variable that enters negatively and significantly across all specifications is real GDP
growth, as government responses may be triggered by banking distress which is
contemporaneous if not caused by a sharp decline in real activity. All other variables do have
barely a significant and uniform impact on these BC indicators. In particular, this is true for
the variables proxying financial openness and the flexibility of exchange rate arrangements,
which do not enter significantly in any regression. These variables have been pointed out in
the literature as potentially important determinants of banking fragility, but they do not
appear to be significant determinants of government responses to banking distress. .

As shown in Table 13, however, different results are obtained for the SBS indicators
as dependent variables. First, all results obtained previously continue to hold when we

condition the probability of a systemic bank shock on the (lagged) values of explanatory

10 We also dropped the twice-lagged value of real credit growth, since in the literature we have reviewed the
choice of this lag for this variable appears somewhat ad-hoc, being not derived from a systematic statistical
analysis of the lag structure of all possible predictors in the regressions.
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variables. Lower real GDP growth, higher real interest rates and higher inflation predict a
higher probability of a systemic bank shock. Higher bank concentration continues to be
positively and significantly associated with a higher probability of a systemic bank shocks in
all regressions, while the indicator of quality of institutions does not enter significantly in
any regression.''

Importantly, the variables associated with “external” shocks significantly predict the
probability of a systemic bank shock, but this appears to be independent of both the extent to
which countries are financially open and the degree of flexibility of their exchange rate
arrangements. A worsening of the terms of trade as well as the occurrence of a currency
crisis or a twin crisis both predict an increase in the probability of a systemic bank shock.
Thus, the positive impact of currency and twin crises on the probability of systemic bank
shocks is significant. As we have shown in Table 12, this could not be detected by a
researcher identifying BC indicators with banking “crises”, since government responses to
banking distress are not predicted by currency crisis indicators.”> On the other hand—and
this time similarly to what obtained with the BC indicators—financial openness and the
flexibility of exchange rate arrangements do not have any significant impact on the

probability of a systemic bank shock.

Finally, there is also evidence of a negative and significant impact of a systemic bank

shock on the probability of a currency crisis. This indicates that the effects of adverse

i Interestingly, the SBS deposit indicators are positively and significantly predicted by the proxy measure of
bank development, suggesting depositors may be more prone to “run” in relatively more developed banking
systems, perhaps owing to lower informational asymmetries.

12 A similar result emerges from the analysis of the impact of bank dollarization on bank fragility. De Nicolo,
Honohan and Ize (2005) find that dollarization is positively associated with bank fragility using a theory-based
indicator of systemic bank shock, the Z-score of large banks, as well as measures of aggregate non-performing
loans. By contrast, Arteta (2003) finds no effects using a version of BC indicators.
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domestic and external shocks are mutually reinforcing, as originally conjectured in Kaminsky
and Reinahrt (1999). As shown in Table 14, indicators of systemic bank shocks have a
significant predictive power on the probability of a currency crisis in most specifications. If
we replace the SBS indicators with the BC indicators in the same regressions (which we do
not report for the sake of brevity) no effect is found. Again, a researcher using BC indicators

as measures of systemic bank shock would fail to detect this evidence.

D. Evidence from bank-level data

In this sub-section we partially replicate the exercise conducted above using the bank
level dataset employed in Boyd, De Nicolo and Jalal (2006) and De Nicolo and Loukoianova
(2007), which covers bank level data for about 120 countries for the 1993-2003 period.
Although the period covered is shorter than the one of the previous dataset, it has two key
advantages: we can take the bank market structure fully into account, and we can use another
theory-based measure of systemic bank shocks, the Z-score (averaged out all banks in a
country). The Z-score is given by the sum of returns on assets and capitalization, divided by
an estimate of earnings volatility. This measure is both a proxy measure of a bank’s
probability of failure and of systemic bank shocks realizations. In fact, consistent with the
implications of our model’s comparative statics exercise, it can capture a systemic bank
shock through a sharp drop in banking system profits (and capitalization).

As shown in panel A of Tablel5, in all specifications the average Z-score predicts the
BC indicators, confirming that these are indeed indicators of lagged government responses
to banking distress. In Panel B, we report a Z-score (bank fixed effects) regression with
lagged explanatory variables. Consistent with our previous findings, the Z-score is negatively

associated with the Herfindhal index, and exchange rate depreciation significantly increases
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systemic bank risk. Differing from previous evidence using aggregate data, however, the Z-
score of banks in countries with deposit insurance are Aigher than those in country lacking a
system of explicit depositors protection. This suggests that the presence of explicit systems
may prompt more effective regulation and supervision in controlling banks’ risk taking. This
result is the opposite of what obtained by Barth, Caprio and Levine (2004), who have used

BC indicators as dependent variables.

VI. CONCLUSION

We have used a simple model to derive consistent measures of bank systemic shocks
so as to disentangle these shocks from government responses to banking distress. We argued
that doing this provides a more solid ground to understand bank fragility and its
determinants. We have demonstrated this to be the case showing that the impact of key
macroeconomic variables, bank market structure, deposit insurance, external shocks and
currency crises on systemic bank shocks and government responses to bank distress differs
significantly.

We found overwhelming evidence that widely employed schemes for dating banking
crises (BC indicators) measure lagged government responses to banking crises, not crises per
se. Whether, and to what extent, mixing the realization of banking shocks and the restorative
policy response has been problematic for empirical research has been raised as an open and
unresolved question (De Nicolo et al., 2004, and Von Hagen and Ho, 2007). Our approach to
this question was to begin by structuring and solving a model in which systematic shocks to
the banking industry were exogenous, and observed by the authorities with a lag.

Comparative static properties of the model were then employed to identify a set of theory-
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based systematic bank shocks (SBS) that could result in banking crises. The next step was to
demonstrate that these shocks systematically predict the BC indicators, as was indeed found.
We concluded that our indicators of systemic bank shocks consistently predict BC indicators
constructed on the basis of four different major banking crisis classifications used extensively
in the literature. Therefore, BC indicators actually represent lagged government responses to
crises, rather than the occurrence of crises.

It should be stressed again that the potential problem caused by this finding is not just
the lead-lag relationship. Rather, it is that when researchers thought they were identifying a
banking crisis, they were actually identifying restorative government interventions. The
latter, obviously, would be expected to have very different determinants and effects than the
former.

Then, we re-examined the impact of several key factors potentially at the roots of
banking crises. What our results suggest is quite troubling for many previous studies. For
example, previous research has concluded that, ceteris paribus, more concentrated banking
systems are less likely to experience crises than others, (Beck et al, 2006). By contrast, our
results suggest, that more concentrated banking systems are more likely to experience
banking crises, but government responses to banking distress do not appear to depend on
market structure. Previous methodology simply could not disentangle these two effects.

Similarly, previous research has concluded that the presence of deposit insurance
worsens moral hazard problems and increases the likelihood of banking crises, ceteris
paribus (Demirgiig-Kunt and Detragiache, 2002, and Beck et al. 2006). We find that this is

not so, but when deposit insurance is present, the authorities are more likely to intervene or to
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intervene more forcefully. Again, in the BC indicators the two separate effects—crisis
occurrence and policy response—are co-mingled and may be misinterpreted.

We believe that many empirical results of a large literature need to be re-interpreted
and the role of some cross-country determinants of bank fragility need to be reassessed, as
the conclusions of many studies are potentially affected by our findings. Understanding bank
fragility and the identification of policies capable of reducing its potential welfare costs is
still a field in its infancy. Progress will be undoubtedly achieved by theoretical developments

capable of delivering consistent measurement.
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Table Al. "Systemic" Banking Crises and Crisis Dating in Different Classifications.

Caprio et al.(2005) Caprio et al.(2005)

Country DD (2002,2005) Non-Systemic Systemic RR (2008) LV (2008)
Start date Duration Start date  Duration Start date Duration Start date Start date
Algeria 1990 3 1990 3 1990 1990
Argentina 1980 3 1980 3 1980 1980
1985
1989 2 1989 2 1989 1989
1995 1 1995 1 1995 1995
2001 2 2001 2 2001 2001
Australia 1989 4
Bangladesh 1987 10 1987 1987
Benin 1988 3 1988 3 1988 1988
Bolivia 1986 3 1986 3 1986
1987
1994 4 1994 9 1994 1994
1999
2001 2
Botswana 1994 2
Brazil
1990 1 1990 1 1990 1990
1994 6 1994 6 1994
1995
Burkina Faso 1988 7 1988 7 1988 1988
Burundi 1994 4 1994 9 1994 1994
Cameroon 1987 7 1987 7 1987 1987
1995 4 1995 4 1995 1995
Canada 1983 3
CAR 1980 13 1976
1988 12 1988
1995 5 1995
Chad 1980 8 1983
1992 1 1992 2 1992
Chile 1980 1976
1981 7 1981 3 1981
Colombia 1982 4 1982 6 1982 1982
1998
1999 2
Congo, DRS 1980 8 1983
1982
1991 2 1991
1994 9 1994 3
Congo, Rep. 1992 11 1992 11 1992 1992
1994
Costa Rica 1987 1987
1994 4 1994 3 1994 1994
Cote d'Ivoire 1988 4 1988 4 1988 1988
Denmark 1987 6
Dominican Republic 2003
Ecuador 1980 3 1980 1982
1995 8
1996 6 1996
1998 1998
Egypt, Arab Rep. 1980 3 1980 1980
1991 5

El Salvador 1989 1 1989 1 1989 1989
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Table Al. Continued.

Caprio et al.(2005) Caprio et al.(2005)

Country DD (2002,2005) Non-Systemic Systemic RR (2008) LV (2008)
Start date Duration Start date  Duration Start date Duration Start date Start date
Finland 1991 4 1991 4 1991 1991
France 1993 1
Gabon 1995 8
Gambia, The 1985 8
Ghana 1982 8 1982 8 1982 1982
1997 6 1997 6
Greece 1991 5
Guatemala 1991 12
Guinea 1985 1 1985 1 1985 1985
1993 2 1993 2 1993 1993
Guinea-Bissau 1994 4
1995 2 1995 1995
Guyana 1993 3 1993
Honduras
India 1991 4
1993 10 1993
Indonesia 1992 4
1994 1
1997 6 1997 6 1997 1997
Israel 1980 4 1977
1983 2
Italy 1990 6 1990 6
Jamaica 1994 1
1996 5 1996 5 1996
Japan 1992 11 1992 11 1992 1997
Jordan 1989 2 1989 2 1989
Kenya 1985 5 1985 1985
1992 4 1992
1993 3
1996 1
1997 6
Korea
1997 6 1997 6 1997 1997
Lebanon 1988 3 1988 3 1988 1988
Lesotho 1988 15
Liberia 1991 5 1991 5 1991 1991
Madagascar 1988 4 1988 1 1988 1988
Malaysia 1985 4 1985 4
1997 5 1997 5 1997 1997
Mali 1987 3 1987 3 1987
Mauritania 1984 10 1984 10 1984
Mauritius 1996 1
Mexico 1981 11 1981 1981
1982 1
1994 4 1994 7 1994 1994

Nepal 1988 4 1988 1 1988 1988
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Table Al. Continued

Caprio et al.(2005) Caprio et al.(2005)

Country DD (2002,2005) Non-Systemic Systemic RR (2008) LV (2008)
Start date Duration Start date  Duration Start date Duration Start date Start date
New Zealand 1987 4
Niger 1983 4 1983 14 1983 1983
Nigeria 1991 5 1991 5 1991
1997 1
Norway 1987 7 1990 4 1991
Panama 1988 2 1988 2 1988 1988
Papua New Guinea 1989 4 1989 14
Paraguay 1995 5 1995 6 1995 1995
2001 2
Peru 1983 8 1983 8 1983 1983
Philippines 1981 7 1981 1983
1983 5
1997 1997
1998 5 1998 5
Portugal 1986 4
Senegal 1983 6
1988 4 1988 1988
Sierra Leone 1990 4 1990 7 1990 1990
Singapore 1982 1
South Africa 1985 1
1989 13
Sri Lanka 1989 5 1989 5 1989 1989
Swaziland 1995 1 1995 1 1995 1995
Sweden 1990 4
1991 4 1991 1991
Taiwan 1983 2
1995 1
1997 2 1997 2 1997
Tanzania 1986 17
1987 1987
1988 4
Thailand 1983 5 1983 5 1983 1983
1996 1997
1997 6 1997 6
Togo 1993 3 1993 1993
Tunisia 1991 5 1991 5 1991
Turkey 1982 1 1982 4 1982
1991 1
1994 1 1994 1
2000 3 2000 3 2000
Uganda 1994 4 1994 3 1994 1994
United Kingdom 1980 23
United States 1980 13

1988 4 1988
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Table Al. Continued

Country DD (2002,2005) Caﬁgges;zltsi?f ) Capnsoy::eii(fm ) RR (2008) LV (2008)
Start date Duration  Start date  Duration Start date Duration Start date Start date
Uruguay 1981 5 1981 4 1981 1981
2002 1 2002 1 2002 2002
Venezuela 1980 8
1993 5 1993
1994 2 1994
Zambia 1995 1 1995 1995
Number of crises 83 33 78 69 85
Number of
crisis/years in % of
total years 153 7.6 16.1
Average duration of
crisis 44 5.6 49




