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Chapter 3

On the relation between currency
and banking crises in developing
countries, 1980–2010

3.1 Introduction

The relationship between currency and banking crises has attracted a lot of atten-

tion since the Asian financial crisis in 1997. Currency and banking crises occur

frequently and have serious consequences. Particularly, when the two crises occur

at the same time (twin crises), their costs are high (Hutchison and Noy, 2005).

A currency crises occurs if a currency significantly depreciates (Frankel and

Rose, 1996). Moreover, if the central bank prevents the currency depreciation by

using its own reserves and/or increasing the interest rate, a currency crisis can also

be characterized by a sudden fall of reserves, a large increase of interest rates or both

(Eichengreen, Rose and Wyplosz, 1996a). Existing research applies these criteria to

construct so-called Exchange Rate Market Pressure Indexes (EMPIs). In combina-

tion with a decision rule EMPIs are used to construct a proxy for currency crises

(Eichengreen, Rose and Wyplosz, 1996a; Kaminsky and Reinhart, 1999).

Different from a currency crisis, a (systemic) banking crisis has characteris-

tics, such as bank closures, mergers, deposit freezes and government interventions,

which are less easy to quantify (more details can be found in Section 2.2.1). Most
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scholars try to identify a banking crisis based on the events method mentioned in

Section 2.2.1. For example, Laeven and Valencia (2013) identify 147 banking crises

episodes from 1970 to 2011 using this approach. Their database has been widely

used to proxy banking crises. In contrast, Von Hagen and Ho (2007) and this thesis

Chapter 2 construct a Money Market Pressure Index (MPI) in combination with a

decision rule to identify banking crises (see Chapter 2). The basic idea of this MPI

is that in a crisis the banking sector will face difficulties, such as an increase in

non-performing assets, withdrawals of deposits, and drying up of inter-bank lend-

ing, which will lead to a sharp increase in banks’ demand for central bank liquidity.

The central bank will react to this increased demand in two ways. If central bank

reserves are the operating target of monetary policy, the supply of reserves will be

constant and the short-term interest rate will rise. Otherwise, the central bank will

sustain the level of the short-term interest rate and inject additional reserves into the

banking sector. Thus, a banking crisis is generally characterized by a sharp increase

of short-term interest rates, the stock of central bank reserves, or both.

Previous papers on the lead-lag relation between currency and banking crises

(e.g. Kaminsky and Reinhart, 1999; Rossi, 1999; Falcetti and Tudela, 2008; Dungey,

Jacobs and Lestano, 2010) typically investigate the relationship between the two

crises using dummy variables as proxies for the occurrence of crises, where 1 de-

notes a crisis, and 0 a tranquil period. These dummies are derived from EMPIs or

currency depreciation exceeding a particular threshold for currency crises and the

events method for banking crises.

However, Davis and Karim (2010) argue that before the outbreak of a crisis,

risk is generally being build up. Therefore, dummy variables may not fully capture

the relationship between banking and currency crises, because there may also be a

relationship between the two crises during the process of risk accumulation prior to

the crises. Arguably, continuous variables or multi-categorical variables may better

capture this relationship than dummy variables. In addition, most studies apply an-

nual data and this low frequency makes it difficult to determine which type of crisis

occurs earlier if a currency and a banking crisis occur in the same year.

The purpose of this chapter is to re-investigate the relationship between cur-

rency and banking crises in 94 developing and emerging countries using quarterly
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data for the period 1980Q1–2010Q4. We employ several variables to proxy crises

and investigate whether the use of different types of proxies yields the same conclu-

sion on the lead-lag relationship between currency and banking crises. First, we ap-

ply continuous variables, namely an Exchange Market Pressure Index (EMPI) and a

Money Market Pressure Index (MMPI) to proxy the two crises, and employ Granger

causality tests in a fixed effects dynamic panel setting to investigate their relation-

ship. Then, we summarize the two continuous variables into multi-categorical data,

distinguishing between very deep crises, deep crises, mild crises and tranquil peri-

ods, and employ fixed effects ordered logit models to analyze the relationship be-

tween the two crises. Third, we convert the two pressure indexes into binary dummy

variables, adopting the decision rules provided by Eichengreen, Rose and Wyplosz

(1996a) for currency crises and those of Von Hagen and Ho (2007) for banking

crises, and re-examine the relationship between the two crises. Finally, to compare

our outcomes with previous research, we use the banking crises database of Laeven

and Valencia (2013) in combination with EMPI-based dummies for currency crises

to investigate the dynamic relationship between the two crises.

Results suggest that in most cases currency crises tend to lead banking crises

and vice versa. This result is robust across periods and different samples of coun-

tries. This conclusion is different from those of most previous studies, but similar

to that of Kaminsky and Reinhart (1999). However, lagged banking crises do not

lead currency crises robustly when we proxy the banking crises by dummies based

on the market pressure index. The reason might be that the dummy based on MMPI

can identify the onset of a banking crisis, but fails to identify for how long the cri-

sis lasts. For instance, the average length of each banking crisis identified by the

dummy based on MMPI is 1.28 quarters which is far shorter than the 10.85 quarters

identified in the Laeven-Valencia database. In addition, currency crises have strong

state dependence, indicating that countries which have experienced a currency crisis

in the past are more likely to face another currency crisis, but this does not hold for

banking crises.

The remainder of this chapter is structured as follows. Section 3.2 reviews re-

lated theoretical and empirical studies. Section 3.3 describes three different proxies

for currency and banking crises. Section 3.4 and Section 3.5 discuss methods and
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the data set, respectively. Section 3.6 reports the main results and the outcomes of

some sensitivity tests. Finally, Section 3.7 concludes.

3.2 Literature review

Theoretically, causality can run from banking sector distress to currency crises. For

example, Velasco (1987) and Calvo (1997) argue that a banking crisis may be asso-

ciated with increasing liquidity due to a government bailout of the banking sector.

This excessive liquidity in turn leads to a depreciation of the domestic currency, and

possibly even to a currency crisis. Obstfeld (1995) argues that if policy makers try

to avoid bankruptcies in a vulnerable banking sector, they may be more concerned

about inflation than about exchange rate stability. This preference can also increase

the probability of currency crises. In addition, González-Hermosillo (1996) claims

that agents prefer foreign assets to domestic assets when a banking crisis occurs in

a poorly developed financial system which may cause large-scale capital outflows

followed by a currency devaluation. Chang and Velasco (2000) pose that under a

fixed exchange rate regime banking crises lead to currency crises. Specifically, bank

runs cause the banking system’s foreign liabilities to exceed its foreign liquid assets.

If the central bank attempts to fix the exchange rate regime, it should use its own

international reserves to rescue the banking sector and the decrease of international

reserves could increase the probability of currency crises.

In addition, a currency crisis can exacerbate the fragility of a banking system

through two channels. First, a currency crisis implies that banks have to pay more

in domestic currency for their debt in foreign currency which may deteriorate bank

balance sheets (Glick and Hutchison, 2001). Second, a currency crisis can bring

about liquidity shortages in the banking sector when policy makers raise interest

rates sharply in response to pressure on the exchange rate (Obstfeld, 1995).

Empirical studies on the relationship between banking and currency crises ob-

tained mixed results. Most previous analyses employ dummy variables as depen-

dent variable to investigate the causality between currency and banking crises. For

example, Kaminsky and Reinhart (1999) compare the (un)conditional probabilities

of currency and banking crises to investigate causal linkages between the two types
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of crises using a sample of currency and banking crises in 20 countries from 1970

to 1995. They find that currency and banking crises are closely linked: a banking

crisis precedes a currency crisis while a currency crisis deepens a banking crisis.

Rossi (1999) investigates the relationship between the two types of crises with

probit models using a sample of annual data on 15 developing countries during the

1990–1997 period. He finds that a banking crisis is a leading indicator of a currency

crisis, but the opposite does not hold.

Glick and Hutchison (2001) explore the relationship between currency and bank-

ing crises by estimating multivariate probit models for 90 developed and develop-

ing countries during the 1975–1997 period. Their empirical results show that there

is a strong and robust contemporaneous correlation between currency and banking

crises in emerging markets which are undergoing financial liberalization. Similar to

Rossi, they also find that a banking crisis is a leading indicator of a currency crisis,

but not vice versa.

Falcetti and Tudela (2008) investigate the direction of causality between cur-

rency and banking crises using quarterly data for 92 developing and emerging mar-

kets covering the 1970–1997 period. They conclude that currency and banking

crises are driven by common fundamentals, while there is no significant causal link

between the two crises. The difference between the findings of Glick and Hutchison

(2001) and Falcetti and Tudela (2008) may be caused by several factors, such as

differences in sample, models as well as control variables used.

Von Hagen and Ho (2009) employ two dummy proxies for currency and bank-

ing crises derived from continuous variables exceeding particular thresholds. The

proxy for banking crises is based on the index of Von Hagen and Ho (2007) and

the proxy for currency crises is based on the exchange market pressure index. Then

they investigate the relationship between the two types of crises in an annual sam-

ple from 1980 to 2004 for 49 countries. They find that past currency crises help to

predict banking crises but not vice versa.

Eijffinger and Karatas (2013) apply a panel data model to investigate the link-

ages of currency, banking and debt crises in a sample with 20 emerging countries

during 1985–2007. They find that these three types of crises tend to occur simulta-

neously and the occurrences of currency and banking crises raise the probability of
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a debt crisis.

3.3 Measures for currency and banking crises

3.3.1 Continuous variables

Currency crises

The first currency crisis proxy is the exchange market pressure index (EMPI), which

is a weighted average of exchange rate changes and foreign reserve losses,1 defined

for country i in period t as

EMPIit = wi1 ×
∆eit

eit
− wi2 ×

∆Rit

Rit
, i = 1, 2, ..., N, t = 1, 2, ..., T; (3.1)

wi1 =

1
σi(e)

1
σi(e)

+ 1
σi(R)

, wi2 =

1
σi(R)

1
σi(e)

+ 1
σi(R)

.

Here ∆ is the difference operator; e is the units of national currency per SDR2

and R are the foreign reserves; σi(e) and σi(R) are the standard deviations of the

two components in country i. We deviate from Kaminsky and Reinhart (1999) in

the calculation of the weights in Equation (3.1) to avoid the problem that the index

is driven by the least volatile component (see Section 2.3).

Following Kaminsky and Reinhart (1999), we exclude the interest rates com-

ponent in the EMPI. As a sensitivity analysis we also employ an alternative EMPI

definition with interest rates which is constructed as

EMPIit = wi1×
∆eit

eit
−wi2×

∆Rit

Rit
+wi3×

∆rit

rit
, i = 1, 2, ..., N, t = 1, 2, ..., T;

(3.2)

1 Because the measurement of a banking crisis as explained below also includes interest rates we
exclude it here. The index is the same as that of Kaminsky and Reinhart (1999) which is also widely
used in related research.

2 We apply SDR exchange rates instead of bilateral dollar exchange rates to mitigate the impact of
fluctuations of the US dollar.
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wi1 =

1
σi(e)

1
σi(e)

+ 1
σi(R) +

1
σi(r)

, wi2 =

1
σi(R)

1
σi(e)

+ 1
σi(R) +

1
σi(r)

, wi3 =

1
σi(r)

1
σi(e)

+ 1
σi(R) +

1
σi(r)

,

where r is the nominal short-term money market rate which is explained in more

detail in the following subsection.

Banking crises

Laeven and Valencia (2013) provide one of the most comprehensive databases on

systemic banking crises in which they identify 147 banking crises from 1970 to

2011 based on certain events, such as bank runs and banking policy interventions.

As the events method is somewhat subjective, Von Hagen and Ho (2007) and this

thesis Chapter 2 apply more objective data to identify banking crises.

As mentioned in Section 2.2.2, one of the main difficulties that banks face dur-

ing a banking crisis is liquidity shortage. Von Hagen and Ho (2007) capture the

liquidity shortage in the banking system based on real money market interest rates

and central bank reserves to construct the Money Market Pressure Index (MPI) for

identifying banking crises. However, liquidity shortages affect nominal short-term

market rates (Cecchetti and Disyatat, 2010). In addition, existing research suggests

that, if anything, inflation has a positive impact on banking crises (cf. Demirgüç-

kunt and Detragiache, 1998) instead of a negative impact as implied by the index of

Von Hagen and Ho. Thus, this thesis Chapter 2 constructs a modified Money Market

Pressure Index (MMPI) using nominal short-term market rates.

In this chapter, we adopt the modified MPI (MMPI) of this thesis Chapter 2 as

a continuous proxy variable for banking crises, which is constructed as follows:

MMPIit = ωit1∆γit + ωit2∆rit i = 1, 2, ..., N, t = 1, 2, ..., T; (3.3)

ωit1 =

1
σit(∆γ)

1
σit(∆γ)

+ 1
σit(∆r)

, ωit2 =

1
σit(∆r)

1
σit(∆γ)

+ 1
σit(∆r)

,

where γ is the ratio of central bank reserves to total bank deposits, where total bank

deposits consist of demand deposits, time and saving deposits, and foreign liabilities

of deposit money banks. Central bank reserves are loans from monetary authorities.

r is the nominal money market rate. If this series is not available, we substitute it by
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(in preferred order) the Treasury bill rate, the government bond yield, the deposit

rate, the lending rate, and the discount rate. σit(∆γ) and σit(∆r) are the standard

deviations of ∆γ and ∆r in country i at time t calculated over a certain time window.

Based on the results of this thesis Chapter 2, we use 8 quarters as the time window

in this chapter.

3.3.2 Multi-categorical variables

Continuous variables incorporate information during tranquil periods which may

make it difficult to find the relation between the two crises. Therefore we follow

Boonman, Jacobs and Kuper (2012) and divide continuous proxy variables into four

categories.

Specifically, if an observation for one specific index exceeds the mean by more

than 3 standard deviations, it is marked as 3, which means a “very deep” crisis, if one

observation exceeds the mean by more than 2 but less than 3 standard deviations,

it is marked as 2, which means a “deep” crisis, and if one observation exceeds the

mean by more than 1 but less than 2 standard deviations, it is marked as 1, which

means a “mild” crisis; other observations are marked as zero indicating no crisis.

3.3.3 Binary crisis dummies

Finally, we convert the continuous variables into dummy variables. In this chapter

a currency crisis is signaled when the value of the EMPI exceeds the mean plus 1.5

times the EMPI’s standard deviation for the country concerned measured over the

sample period.3 We follow von Hagen and Ho’s (2007) definition that a banking

crisis is signaled when the MMP index meets the following two conditions: (i) the

index exceeds the 98.5 percentile of the sample distribution for the specific country,

and (ii) the increase of MMPI from the previous period is at least 5%.

As an alternative, we also use the database of Laeven and Valencia (2013) to

date banking crises in which 1 denotes a crisis period, and 0 a tranquil period. As

the Laeven-Valencia database is annual and our analysis is based on quarterly data

we proceed as follows: if there is a banking crisis in one specific year according to

3 Lestano and Jacobs (2007) conclude that the resulting crises are not very sensitive to the precise
cut-off value.
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Laeven and Valencia (2013), then all four quarters in this year are denoted as crisis

periods.

3.4 Methods

3.4.1 Granger causality

To test for Granger causality between the two continuous market pressure variables,

we estimate a bivariate VAR system with p lags4

xi,t =ai +
p

∑
j=1

αjxi,t−j +
p

∑
k=1

βkyi,t−k + εx,i,t, (3.4)

yi,t =bi +
p

∑
j=1

λjxi,t−j +
p

∑
k=1

δkyi,t−k + εy,i,t, (3.5)

where xi,t and yi,t denote currency and banking crises in country i at period t, re-

spectively. ai and bi are country specific intercepts, α, β, λ and δ are coefficients,

and εx,i,t and εy,i,t are the error terms. Wald tests are applied to verify whether there

is Granger causality between the two series. We use the Fixed Effects or Within esti-

mator, which is known to be biased. However when the time dimension of the panel

is large enough (T > 30), this estimator is more efficient than other estimators and

its bias vanishes (Kiviet, 1995).

Furthermore, we include control variables to test the robustness of the Granger

causality outcomes. In line with Bauer and Maynard (2012), we set up a finite order

surplus lag model to carry out the Granger causality test that xt does not Granger

cause yt after controlling for zt:

yi,t =
p

∑
j=1

(ψy,jyt−j + ψz,jzt−j) +
px

∑
j=1

ψx,j(xt−j − xt−px−1)

+

(
px+1

∑
j=1

ψx,j

)
xt−px−1 + ε i,t,

(3.6)

4 Similar to Glick and Hutchison (2001), we choose at most 2 lags in the Granger causality model,
and the ordered logit and the logit model that will be explained below.
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where p is 2 for y and z, and px is 2 for x in this paper. Compared to the Granger

causality test with 2 lags of variable x in Equation (3.5), the surplus lag model in

Equation (3.6) requires one more lag (3 lags) for variable x when we add control

variables. Again, country fixed effects are included.

3.4.2 Ordered logit model

If the dependent variable is multi-categorical, we employ the ordered logit model

with fixed effects. Without loss of generality, we employ the banking crises dummy

as the dependent variable. Assume that there are K + 1 possible outcomes, then

yi,t =



0 if y∗i,t ≤ µ1,

1 if µ1 < y∗i,t ≤ µ2,
...

K if µK < y∗i,t,

(3.7)

where yi,t is the observed ordinal banking crises variable in country i at time t, µk

(k = 1, ..., K) is the kth threshold and y∗i,t is the continuous latent variable which is

equal to

y∗i,t = Zi,t = bi +
p

∑
j=1

λjxi,t−j +
p

∑
k=1

δkyi,t−k + zi,tγ + εi,t, (3.8)

where bi is the fixed effects in a panel model; xi,t is the observed ordinal currency

crises variable in country i at time t; zi,t denotes a vector of control variables; γ is a

vector of coefficients of z, respectively; εi,t is the error term. Then the probabilities

for all possible outcomes are

P(yi,t = 0) =
1

1 + e−(Zi,t−µ1)
,

P(yi,t = 1) =
1

1 + e−(Zi,t−µ2)
− 1

1 + e−(Zt−µ1)
,

...

P(yi,t = K) =1− 1
1 + e−(Zi,t−µK)

.

(3.9)
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3.4.3 Logit model

Finally, we estimate a fixed effects logit model to verify the relation between bank-

ing and currency crises if crises are proxied by dummy variables. Once again, we

employ the banking crises dummy as the dependent variable. The logit model is

written as

yi,t =
1

1 + e−Zi,t
, (3.10)

and

Zi,t = bi +
p

∑
j=1

λjxi,t−j +
p

∑
k=1

δkyi,t−k + zi,tγ + εi,t,

where bi is the fixed effects in a panel model; xi,t denotes a dummy variable that

takes the value of one when a currency crisis occurs in country i at time t and zero

otherwise; yi,t denotes a dummy variable that takes the value of one when a banking

crisis occurs in country i at time t and zero otherwise; zi,t denotes a vector of control

variables, γ is a vector of the coefficients of z and εi,t is the error term. In the logit

model, the probability distribution applied is the logistic function.

3.5 Data

Both EMPI and MMPI are constructed from macro data which is easily accessible.

The empirical analysis is based on quarterly data for a sample of countries that is

larger than used in previous studies, covering a longer period. Data for the com-

ponents of EMPI and MMPI is obtained from the IMF’s International Financial

Statistics. This sample includes 94 developing and emerging countries during the

1980Q1–2010Q4 period (see Appendix Table B.1).

This sample has 124 banking crises observations in 85 countries based on the

MMPI and 67 banking crises with 727 crises observations in 48 countries based on

the Laeven-Valencia database and 517 currency crises observations in 92 countries

based on the EMPI. We focus on the crises in developing and emerging countries as

most studies reviewed in Section 3.2 focus on crises in these countries.
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When studying the determinants of banking or currency crises, researchers pre-

fer to delete the observations after the occurrence of a crisis to avoid endogeneity

issues. However, one type of crises may be followed by the other type of crises

within a short time.5 We also investigate the impact of lagged crises on the same

type of crises. Therefore, we use all observations for our empirical analysis. Falcetti

and Tudela (2008) also employ the whole sample to investigate the relation between

currency and banking crises.

The empirical literature has identified an extensive list of leading indicators for

currency and banking crises (e.g. Demirgüç-Kunt and Detragiache, 1998; Kamin-

sky, Lizondo and Reinhart, 1998; Glick and Hutchison, 2001; Burkart and Coudert,

2002; Shehzad and de Haan, 2009; Duttagupta and Cashin, 2011; and Cumperayot

and Kouwenberg, 2013), and we employ commonly used control variables as causes

for the two crises. These variables are real GDP growth, inflation, domestic currency

undervaluation, M2/Reserves, growth of claims on the private sector/GDP, external

debt/reserves, short-term debt/reserves as well as price increases of fuel and metals

(for more details see Appendix Table B.2).

Data for the control variables come from the International Financial Statistics

and the World Bank’s World Development Indicators. Because several control vari-

ables, such as real GDP growth and debt variables, are annual data, we linearly in-

terpolate them into quarterly data. In addition, each variable is seasonally adjusted

using the X-11 method.

Table 3.1 lists descriptive statistics of all variables. Most of the means are close

to zero, except for the ratios of M2 over reserve money, external debt over reserves,

and short-term debt over reserves. Standard deviations of all variables are also small,

except for the three ratios mentioned above and the undervaluation of the exchange

rate.

5 In this chapter we want to investigate the lead-lag relation between currency and banking crises, so
we employ the lagged crisis data as explanatory variables when the other kind of crisis is the dependent
variable which can mitigate the impact of endogeneity.
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We employ Choi (2001) panel unit root tests for finite panels. In our case, T

=124, which should be high enough for applying this test. The null hypothesis of

this test states that a data series has a unit root. The test results in Table 3.2 show

that each stacked sequence is stationary at the 1% level.

Table 3.2. Panel unit root test outcomes for all variables

Statistic p-value
EMPI 253.078 0.0000
MMPI 260.825 0.0000
GDP Growth 3.424 0.0003
Inflation 137.083 0.0000
Undervaluation 43.702 0.0000
M2/Reserves 11.007 0.0000
Growth of private claims over GDP 243.477 0.0000
External debt over total reserves 32.197 0.0000
Short-term debt over reserves 33.689 0.0000
Fuel inflation 108.803 0.0000
Metals inflation 181.028 0.0000
# of countries 94
Avg. # of periods 88.18

Notes: The test used in this table is the panel unit root test of Choi (2001).

3.6 Empirical results

3.6.1 Relationship between EMPI and MMPI

This subsection uses the two continuous market pressure indexes to investigate the

relationship between currency and banking crises. Figure 3.1 shows the time series

of EMPI and MMPI in 8 selected countries which suffered from both currency and

banking crises according to Reinhart and Rogoff (2009).

In Argentina, both currency and banking crises occurred during 1988–1989 ac-

cording to Reinhart and Rogoff (2009). In Figure 3.1, during this period both EMPI

and MMPI have an upward trend, indicating that two indexes can capture the two
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types of crises correctly. In addition, both MMPI and EMPI changed simultaneously

within a short period during 1988–1989, implying that there may be a relation be-

tween the two indexes. Also in the other seven countries volatilities of MMPI and

EMPI frequently increase simultaneously within a short period suggesting that a

(bi-)directional relationship may exist between MMPI and EMPI.
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Figure 3.1. Trends of EMPI and MMPI in 8 selected countries

Notes: “Currency crisis” denotes the index EMPI on the left vertical axis, and “Banking crisis”
denotes the index MMPI on the right vertical axis.
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Next, Granger causality tests are performed to investigate the relationship more

precisely. First, we discuss the relationship between the two indexes without control

variables. Table 3.3 shows that lagged MMPI does not significantly Granger-cause

EMPI at the 1% level. But when we use the indexes up to two lags to construct

the second model in Table 3.3, the results show that lagged MMPI significantly

Granger-causes EMPI which is consistent with the results of the Wald test. So we

conclude that MMPI is a significant leading indicator of EMPI.

Table 3.3. Outcomes of Granger causality tests without control
variables

Model1 Model2
Coef Z test Coef Z test

Panel 1: dependent variable: EMPI
EMPI(-1) 0.159*** 14.540 0.151*** 13.680
EMPI(-2) 0.000 −0.860
MMPI(-1) 0.000 −0.740 0.049*** 4.500
MMPI(-2) 0.002*** 6.330
Wald test 20.490***

Panel 2: dependent variable: MMPI
EMPI(-1) 2.337*** 5.270 2.395*** 5.330
EMPI(-2) −0.015 −1.340
MMPI(-1) −0.015 −1.360 −0.357 −0.800
MMPI(-2) −0.009 −0.770
Wald test 14.230***

Notes: The symbols (-1) and (-2) denote the first and second lag, respec-
tively. The null hypothesis of the Wald test is that MMPI (EMPI) does not
Granger-cause EMPI (MMPI). The symbols ***, **, and * denote signifi-
cance at the 1%, 5%, and 10% levels, respectively.

In addition, when the dependent variable is MMPI, EMPI with one lag Granger-

causes MMPI significantly at the 1% level in both models. In addition, the Wald test

is also significant at the 1% level, so we conclude that EMPI is a significant leading

indicator of MMPI.

Next, we investigate the robustness of the relationship between EMPI and MMPI

by including control variables. The results in Table 3.4 show that when the depen-

dent variable is EMPI, lagged MMPI has a significant impact on EMPI, and the
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Wald test yields the same conclusion. When the dependent variable is MMPI, EMPI

with one lag has a significant impact on MMPI indicating that EMPI Granger-causes

MMPI. Although the coefficient of the third lag of EMPI is significantly negative,

its value is smaller than that of the first lag and the Wald test is significant, so that

overall EMPI has a significant positive impact on MMPI.

When EMPI is the dependent variable, the lagged dependent variable has a sig-

nificant positive coefficient in all three models, indicating that state dependence

exists for currency crises. In other words, if a country has experienced a currency

crisis there is a high probability that it will soon face another currency crisis.

To conclude, in this subsection, we have employed Granger causality tests to

investigate the relation between banking and currency crises and find that if we use

EMPI and MMPI as proxies for currency and banking crises, MMPI significantly

Granger-causes EMPI and EMPI significantly Granger-causes MMPI. In addition,

there is evidence for state dependence in EMPI but not in MMPI.
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Table 3.4. Outcomes of Granger causality tests with control variables

Dependent variable: EMPI MMPI
Coef Z test Coef Z test

EMPI(-1) 0.123*** 10.72 2.566*** 5.32
EMPI(-2) 0.016 1.41 −0.600 −1.26
EMPI(-3) −0.915* −1.93
MMPI(-1) 0.000 −0.71 −0.005 −0.43
MMPI(-2) 0.001*** 4.43 −0.014 −1.03
MMPI(-3) 0.000 −1.32
GDP Growth(-1) −0.180*** −4.01 −1.658 −0.88
GDP Growth(-2) 0.016** 2.27 0.401 1.4
Inflation (-1) 0.000*** −3.36 0.000 −0.51
Inflation (-2) −0.001 −0.33 0.270*** −3.63
Undervaluation(-1) −0.006 −0.90 −1.831*** −6.29
Undervaluation(-2) 0.000*** −4.03 0.000 −0.07
M2/Reserves(-1) 0.000*** 4.89 0.000 −0.01
M2/Reserves(-2) 0.009 0.67 −0.694 −1.23
Growth of claims/GDP(-1) −0.010 −1.41 0.800*** 2.73
Growth of claims/GDP(-2) 0.105** 2.35 1.154 0.62
External debt/reserves(-1) 0.053*** 7.82 0.498** 2.07
External debt/reserves(-2) 0.000*** −3.01 0.000 0.59
Short-term debt/reserves(-1) −0.002 −1.02 0.273*** 3.62
Short-term debt/reserves(-2) −0.026*** −3.72 −0.112 −0.39
Fuel inflation(-1) 0.000*** 2.70 0.000 0.28
Fuel inflation(-2) 0.000*** −3.17 0.000 −0.25
Metals inflation(-1) −0.023* −1.71 0.815 1.43
Metals inflation(-2) −0.029*** −4.23 −0.513* −1.76
Wald test 6.880*** 10.880***

Notes: The symbols (-1) and (-2) denote the first and second lag, respectively. The null hypothesis
of the Wald test is that MMPI (EMPI) does not Granger-cause EMPI (MMPI). The symbols ***,
**, and * denote significance at the 1%, 5%, and 10% levels, respectively.
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3.6.2 Relationships between multi-categorical crisis variables

In the previous subsection we used continuous variables as proxies for currency and

banking crises. Here we analyze the relation between the two types of crises using

multi-categorical variables. Figure 3.2 shows ordered currency and banking crises

variables for the same 8 countries as in Figure 3.1. Most currency and banking crises

occur around the same time, such as 1988-1989 in Argentina, 1986-1988 in Brazil,

and 1996-1998 in Indonesia.

Next, we estimate fixed effects ordered logit models to verify the relationship

between the two multi-categorical crisis variables. Results without control variables

are shown in Panel 1 of Table 3.5. When the dependent variable is currency crises,

the first and second lag of the banking crises variable have a significant positive

impact on currency crises, indicating that banking crises increase the probability of

currency crises. With banking crises as the dependent variable, the first lag of cur-

rency crises has a significant positive impact indicating that currency crises increase

the probability of banking crises in the next quarter. So, the occurrence of a banking

(currency) crisis increases the probability that a currency (banking) crisis will occur.

Moreover, in both models the lagged dependent variables have significant positive

coefficients, suggesting state dependence for currency and banking crises.



On the relation between currency and banking crises in developing countries 53

Figure 3.2. Multi-categorical currency and banking crises in 8 selected countries
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Table 3.5. Outcomes of ordered logit models

Dependent variable: Currency Crises (CC) Banking Crises (BC)
Coef Z test Coef Z test

Panel 1: outcomes without control variables
CC(-1) 0.503*** 9.435 0.436*** 6.648
CC(-2) 0.146** 2.352 0.113 1.484
BC(-1) 0.307*** 4.964 0.546*** 8.611
BC(-2) 0.137** 2.047 0.125 1.585
LR test 281.930 279.540
P-value 0.000 0.000

Panel 2: outcomes with control variables
CC(-1) 0.456*** 8.240 0.393*** 5.710
CC(-2) 0.064 0.970 0.081 1.020
BC(-1) 0.289*** 4.540 0.541*** 8.330
BC(-2) 0.062 0.870 0.098 1.190
GDP Growth(-1) −4.643*** −5.370 −3.103*** −2.980
Inflation (-1) 0.540*** 3.470 0.197 0.990
Undervaluation(-1) −0.001*** −4.410 0.000 −0.890
M2/Reserves(-1) −0.110*** −3.610 0.037 1.010
Growth of claims/GDP(-1) −0.226 −1.050 0.244 1.110
External debt/reserves(-1) 0.000 −1.600 0.000 0.020
Short-term debt/reserves(-1) 0.003** 2.310 0.001 0.590
Fuel inflation(-1) −0.581 −1.170 −2.657*** −4.010
Metals inflation(-1) −0.712*** −2.560 0.908*** 2.670
LR test 385.350 378.510
P-value 0.000 0.000

Notes: CC denotes “Currency Crisis” and BC denotes “Banking Crisis”. The symbols (-1) and
(-2) denote the first and second lag, respectively. LR test is the likelihood ratio test which is used
to measure the goodness of fit of a model. The symbols ***, **, and * denote significance at the
1%, 5%, and 10% levels, respectively.

To investigate the robustness of the relationship between currency and banking

crises, we also estimate fixed effects ordered logit models with control variables.

The results shown in Panel 2 of Table 3.5 are similar to those in Panel 1. Specifically,

the conclusion that banking crises (currency crises) with a one-period lag have a

significant impact on currency crises (banking crises) is robust, while both currency

and banking crises are state dependent.
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3.6.3 Relationship between binary currency and banking crises dum-
mies

We convert EMPI and MMPI into crisis dummy variables and employ these dum-

mies in a fixed effects logit model which is similar to the work of Von Hagen and Ho

(2009). We start again with a model in which only lagged endogenous variables are

used as regressors. Panel 1 of Table 3.6 shows that the first lag of the banking cri-

sis dummy has a significant positive impact on currency crises. Moreover, currency

crises also affect banking crises significantly.

In a logit model, the estimated coefficients do not indicate the increase of the

probability of a banking (currency) crisis given that there is a currency (banking)

crisis. Instead, the coefficients reflect the impact of a currency (banking) crisis on

a banking (currency) crisis by ln[P(i, t)/(1− P(i, t))], which also depends on the

initial probability P(i, t).

When the dependent variable is the currency crisis dummy, the lagged depen-

dent variable has a significant positive coefficient which indicates that currency

crises have a high degree of state dependence. But banking crises are not state de-

pendent.

As a robustness check, we add control variables and re-estimate the logit mod-

els. Panel 2 of Table 3.6 shows that the bilateral leading relationship between the

two types of crises is robust. Once again, only currency crises have a high degree

of state dependence. Different from the results in this section, Von Hagen and Ho

(2009) find that past currency crises help to predict banking crises but not vice versa.

Finally, we apply the Laeven-Valencia database as a dummy proxy for banking

crises and employ the logit model again to re-investigate the relationship between

currency and banking crises. Because in Laeven and Valencia (2013) most banking

crises last more than four quarters (with an imposed maximum of 20 quarters),

current and lagged banking crises observations have a high correlation (more than

0.8).6 Thus, we exclude lagged dependent proxies when the dependent variable is

banking crises and only apply banking crises with one lagged period as the factor

6 In the other three cases,i.e. continuous, multi-categorical, and dummy based on MMPI variables,
correlations between current and lagged currency (banking crises) are lower than 0.33.
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Table 3.6. Outcomes of logit models based on MMPI

Dependent variable: Currency Crises (CC) Banking Crises (BC)
Coef Z test Coef Z test

Panel 1: outcomes without control variables
CC(-1) 1.098*** 8.590 1.252*** 5.240
CC(-2) 0.301** 1.970 0.393 1.310
BC(-1) 0.723*** 2.850 0.615 1.390
BC(-2) 0.249 0.810 −0.363 −0.500
LR test 88.650 33.600
P-value 0.000 0.000

Panel 2: outcomes with control variables
CC(-1) 0.993*** 7.470 1.157*** 4.640
CC(-2) 0.160 0.980 0.313 1.010
BC(-1) 0.485*** 1.760 0.558 1.250
BC(-2) −0.144 −0.420 −0.641 −0.830
GDP Growth(-1) −6.044*** −5.820 −2.849 −1.420
Inflation(-1) 0.531*** 2.690 0.261 1.010
Undervaluation(-1) 0.000*** −2.670 −0.001** −2.130
M2/Reserves(-1) −0.115*** −2.920 −0.051 −0.660
Growth of claims/GDP(-1) −0.366 −1.310 −0.157 −0.340
External debt/reserves(-1) 0.000 −1.540 0.000 −0.660
Short-term debt/reserves(-1) 0.003*** 2.230 0.002 1.210
Fuel inflation(-1) −0.526 −0.820 −3.341** −2.460
Metals inflation(-1) −0.846*** −2.360 1.246* 1.860
LR test 169.600 46.830
P-value 0.000 0.000

Notes: CC denotes “Currency Crises” and BC denotes “Banking Crises”. The symbols (-1) and
(-2) denote the first and second lag, respectively. LR test is the likelihood ratio test which is used
to measure the fit of a model. The symbols ***, **, and * denote significance at the 1%, 5%,
and 10% levels, respectively.
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when the dependent variable is currency crises.7

Panel 1 of Table 3.7 shows that the first lag of the banking crisis dummy has

a significant positive impact on currency crisis. Moreover, lagged currency crises

also affect banking crises significantly. As shown in Panel 2 of Table 3.7, including

control variables does not change the findings so that we conclude that the bilateral

leading relationship between the two crises is robust. In addition, currency crises

have a high degree of state dependence. Because the correlations between current

and lagged banking crises are higher than 0.8, there may also be a state dependence

in banking crises.

3.6.4 Sensitivity tests

In this section, we test the sensitivity of the relationship between currency and bank-

ing crises. Firstly, to control for the effects of changes in the global financial system,

we add time dummy variables and re-estimate the three models shown in section 3.4.

The results are shown in Appendix Tables B.3–B.6.

The empirical results controlling for time effects are the same as reported in

previous sections when using continuous, multi-categorical variables and dummy

variables based on the Laeven-Valencia database. However, when dummy variables

based on MMPI are used as dependent variable, the results for the two models

(shown in Appendix Table B.5) are different from those reported in section 3.6.3.

Specifically, the impact of banking crises on currency crises is only significant in

one model.

Secondly, we split the sample into different groups of countries to investigate

whether results are robust for different samples of countries. The list of emerging

markets is obtained from the IMF’s World Economic Outlook (2012).8 This sample

includes 18 emerging markets yielding 1651 observations, with 26 banking crises

observations and 119 currency crises observations.

The results for different country samples are shown in Appendix Table B.7–

B.10. The results for the continuous, multi-categorical variables and dummy vari-

ables based on the Laeven-Valencia database are the same as reported previously.

7 If we apply banking crises variable with two lagged periods, results are similar.
8 Website: http://www.imf.org/external/pubs/ft/weo/2012/update/02/index.htm.
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Table 3.7. Outcomes of logit models based on Laeven-Valencia database

dependent variable: Currency Crises (CC) Banking Crises (BC)
Coef Z test Coef Z test

Panel 1: outcomes without control variables
CC(-1) 1.063*** 8.340 1.093*** 7.850
CC(-2) 0.253 1.640 0.939*** 6.620
BC(-1) 0.913*** 6.390
LR test 118.40 110.55
P-value 0.000 0.000

Panel 2: outcomes with control variables
CC(-1) 0.970*** 7.330 0.863*** 5.670
CC(-2) 0.115 0.710 0.618*** 3.930
BC(-1) 0.735*** 4.860
GDP Growth(-1) −4.940*** −4.690 −17.786*** −15.420
Inflation(-1) 0.500*** 2.560 0.404* 1.780
Undervaluation(-1) 0.000** −2.470 0.000** −2.210
M2/Reserves(-1) −0.120*** −3.040 0.061** 1.990
Growth of claims/GDP(-1) −0.270 −0.990 −0.941*** −2.890
External debt/reserves(-1) 0.000* −1.690 0.000 1.590
Short-term debt/reserves(-1) 0.003** 2.340 0.000 0.040
Fuel inflation(-1) −0.404 −0.630 −1.964*** −3.160
Metals inflation(-1) −0.843** −2.350 −0.357 −1.070
LR test 188.750 468.730
P-value 0.000 0.000

Notes: CC denotes “Currency Crises” and BC denotes “Banking Crises”. The symbols (-1) and
(-2) denote the first and second lag, respectively. LR test is the likelihood ratio test which is used
to measure the fit of a model. The symbols ***, **, and * denote significance at the 1%, 5%, and
10% levels, respectively.
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The outcomes using dummy variables based on MMPI are also very similar to pre-

vious findings. However, in developing countries, banking crises based on MMPI

have no impact on currency crises which is similar to the results of Von Hagen and

Ho (2009) for their full sample.

Table 3.8 summarizes all results obtained so far. It becomes clear that the results

are robust for continuous, multi-categorical variables and dummy variables based

on the Laeven-Valencia database. However, if dummy variables based on MMPI

are used, banking crises do not lead currency crises when the models are estimated

including time fixed effects or for developing countries, indicating that the results

based on this kind of dummy variables are sensitive.

The reason may be that MMPI (with a threshold of 98.5% percentile given by

Von Hagen and Ho (2007)) can identify the onset of a banking crisis, but may fail

to properly identify its length. For instance, the number of crises quarters identified

by the dummy variables based on MMPI (124) is much lower than that identified

by the Laeven-Valencia database (727). Moreover, we compare the average length

of banking crises identified by MMPI and the Laeven-Valencia database. Here, we

follow Laeven and Valencia (2013) and assume that if two signals occur within

20 quarters, then these two signals belong to the same banking crisis. The average

length of each banking crisis identified by the MMPI (with a threshold) is 1.28

quarters, while it is 10.85 quarters in the Laeven-Valencia database. Due to the lower

number of banking crises and their shorter duration, it is reasonable that the banking

crises dummy based on MMPI has a less robust and significant impact on currency

crises than the other proxies.

This table makes it also clear that currency crises have a high degree of state

dependence in all four cases, but that the state dependence for banking crises is not

robust. Specifically, banking crises have a high degree of state dependence if multi-

categorical variables are used, but not if continuous or dummy variables based on

MMPI are employed.

Finally, we have redone the analyses using an EMPI that also includes inter-

est rates as described by Equation (3.2). Then, we employ the continuous, multi-

categorical and dummy proxies of the new EMPI for currency crises, and investi-

gate the lead-lag relation between currency and banking crises. Table B.11 shows
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Table 3.8. Summary of results for all models

lagged BC->CC lagged CC->CC lagged CC->BC lagged BC->BC

Panel 1: Using continuous variables as dependent variables
Basic results Y Y Y N
Add Time Dummies Y Y Y N
Developing countries Y Y Y Y-
Emerging markets Y Y Y N

Panel 2: Using multi-categorical variables as dependent variables
Basic results Y Y Y Y
Add Time Dummies Y Y Y Y
Developing countries Y Y Y Y
Emerging markets Y Y Y Y

Panel 3: Using dummy variables (MMPI) as dependent variables
Basic results Y Y Y N
Add Time Dummies Y- Y Y N
Developing countries N Y Y N
Emerging markets Y Y Y N

Panel 4: Using dummy variables (Laeven-Valencia) as dependent variables
Basic results Y Y Y -
Add Time Dummies Y Y Y -
Developing countries Y Y Y -
Emerging markets Y Y Y -

Notes:
1. The first column shows whether banking crises lead currency crises, while the second column shows
whether currency crises have a high degree of state dependence. Similarly, the last two columns show
whether currency crises lead banking crises and whether banking crises have a high degree of state depen-
dence.
2. The top panel shows the outcomes when using continuous variables, while the second panel in the table
summarizes the results when using multi-categorical variables. The last two panels show the results for
dummy variables based on MMPI and the Laeven-Valencia database, respectively.
3. For each panel, the first row shows the results obtained in Sections 3.6.1–3.6.3. The second row shows
the results including time dummies, while the final two rows distinguish between the findings for develop-
ing countries and emerging markets, respectively.
4. In this table, the symbol “Y” means that the coefficients are significant in models both with and without
control variables, “Y-” means that coefficients are significant in one of the two models, “N” means coeffi-
cients are not significant in both models, and “-” means that this direction is not investigated in models.
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outcomes based on this alternative EMPI. The results are similar to those shown in

Table 3.8. The main difference is the results obtained when the dummy for bank-

ing crises is constructed based on the MMPI. First, the bilateral leading relationship

becomes significant in both models when adding time fixed effects. The reason for

this difference might be that the common component included, namely interest rates,

strengthens the bilateral leading relationship between the two proxies. Secondly, in

developing countries past banking crises help to predict currency crises but the con-

verse is not true.

3.7 Conclusions

This chapter investigates the relationship between currency and banking crises in 94

developing and emerging countries using quarterly data from 1980 to 2010 which

can more precisely clarify the lead-lag relationship when the two crises occur in

the same year. Different from earlier studies, we proxy the two crises in four ways.

First, we use two continuous variables, namely the Exchange Market Pressure Index

(EMPI) and the modified Money Market Pressure Index (MMPI), to proxy currency

and banking crises, respectively. Then, we convert the two continuous variables into

multi-categorical variables, distinguishing very deep crises, deep crises, mild crises

and tranquil periods. Third, we convert EMPI and MMPI into dummy variables,

adopting the decision rules of Eichengreen, Rose and Wyplosz (1996a) for currency

crises and of Von Hagen and Ho (2007) for banking crises. Finally, we use the

Laeven-Valencia database as an alternative proxy of banking crises in combination

with the dummy variable based on EMPI for currency crises.

The results show that in most cases currency crises tend to lead banking crises

and vice versa. This result is robust for different periods and different samples of

countries. This conclusion differs from those of most previous studies, but is similar

to that of Kaminsky and Reinhart (1999). However, lagged banking crises do not

lead currency crises robustly when we proxy banking crises by dummies based on

the market pressure index. The reason might be that the dummy based on the MMPI

can identify the onset of a banking crisis, but fails to identify for how long the

crisis lasts. In addition, currency crises have strong state dependence, indicating
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that countries which experienced a currency crisis in the past are more likely to face

another currency crisis, but this does not hold for banking crises.

For policy implications, policy measures for avoiding a banking (currency) cri-

sis have the additional benefit of decreasing the probability of the other crisis. In

other words, steps to enhance the stability of banking sector may reduce the proba-

bility of a currency crash; measures used for promoting exchange rate stability may

support a stable banking system.




