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Abstract

While currency crises are typically considered to be painful and costly events, a closer look
reveals that economic developments after a speculative attack differ considerably. Monetary
authorities can play a central role in determining the economic course and costs of currency
crises. They have to decide whether to defend or not to defend the domestic currency giving
rise to three different types of crises: (i) an immediate depreciation if the central bank does
not intervene and either (ii) a successful defense or (iii) an unsuccessful defense in the case
of an intervention. We find that a central bank has two options to mitigate the costs of
speculative attacks, namely an immediate depreciation and a successful defense. If a central
bank intervenes she might be able to stabilize the exchange rate only temporarily and risks
to ultimately fail facing the worst of the three scenarios with the highest economic costs.
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1. Introduction

Currency crises are considered to be painful events as they are often associated with poor

economic developments, i.e. negative real growth, high inflation as well as severe trade and

*Corresponding author

Email addresses: alexander.erler@uni-bayreuth.de (Alexander Erler), bauer@trier.de (Christian
Bauer), bernhard.herzQuni-bayreuth.de (Bernhard Herz)

!Telephone: +49 921 55-6323, Fax: +49 921 55-6322

Preprint submitted to Journal of Banking and Finance December 5, 2013



budget deficits. However, a closer look reveals that economic developments after currency
crises differ considerably. Korea, for example, was subject to five currency crises between
1990 and 2006, which had quite different real effects (see figure 1).2 While output growth
remained relatively stable during the post-crisis periods of 1991 and 1995, it declined severely
after the crisis of 1997/98. In the aftermath of the crisis in 2000 output growth decelerated

only somewhat, while during the post-crisis period of 2005 output growth even increased.
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Figure 1: Korea: Real GDP and currency crises (1990 — 2006)

In analyzing why the economic costs of currency crises vary so greatly, neither theoretical
nor empirical studies have paid much attention to central banks’ intervention policies.?
In case of a speculative attack the central bank can in principle either remain passive or
intervene in the foreign exchange market in order to avoid a depreciation. This gives rise to
the following four outcomes: three different types of currency crises, namely, (i) immediate
depreciation, (ii) successful defense, and (iii) unsuccessful defense (see figure 2) and the no
attack situation. In this context an unsuccessful defense might also be characterized as a

delayed depreciation. Once a central bank has started to intervene in the foreign exchange

market she can end the intervention and let the currency depreciate for basically two reasons:

2For details concerning the identification of crisis events, see section AppendixA.

3Among the few exception are, e.g., Bauer and Herz (2007) and Daniéls et al. (2011), who explicitly
model the simultaneous interactions between policy makers and speculative traders.

4Since currency crises — as we define them (see AppendixA) — are not limited to de jure or de facto fixed
exchange rate regimes and to simplify terminology, we uniformly apply the term depreciation to depreciation
as well as devaluation events.
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Figure 2: Crisis definitions

she is no longer either able to intervene, e. g. the reserves are depleted, or she is not willing
to further intervene, e. g. the expected benefits of the intervention policy do no longer exceed
the expected costs. As we cannot differentiate between these two cases we use the terms
unsuccessful defense and delayed depreciation interchangeably.

This paper analyzes how central bank intervention policies affect the economic costs of
currency crises. Accordingly, we distinguish the various types of currency crises and identify
the three cases of (i) an immediate depreciation without any central bank interventions
following a speculative attack, (ii) a successful defense, and (iii) an unsuccessful attempt
to defend the exchange rate, i.e. interventions followed by a depreciation. We find that
intervention policies do make a difference for the economic development after currency crises.
The empirical results provide evidence that a central bank has two options to mitigate the
costs of speculative attacks, an immediate depreciation and a successful defense. Abstaining
from an intervention, i.e. allowing an immediate depreciation, yields an “intermediate”
scenario with only a relatively mild recession. If the central bank intervenes and permanently
succeeds she can achieve the best economic performance and avoid output losses all together.
However, if she is only able to stabilize the exchange rate transitorily and ultimately fails
in her intervention policy, she faces the worst of the three scenarios with a particularly bad
economic performance.

The paper closest to our empirical analysis of the costs of different types of currency

crises is Eichengreen and Rose (2003), who analyze and compare the economic consequences



of successful attacks and successful defenses. The authors find that a successful attack is on
average followed by a loss of 3% of GDP in the subsequent year. However, their results are
not informative concerning the important decision whether a central bank should intervene
or not intervene as they combine an immediate depreciation and an unsuccessful defense to
the successful attack scenario. In another interesting study Gupta et al. (2007) analyze the
output effects of currency crises in a more general approach. The authors adopt the crisis
definitions of other studies, i.e. they only identify those periods as crisis years that were
already tagged by a majority of other studies, thereby intermingling different types of crisis
definitions. Their empirical results indicate that crises can have very different economic
outcomes and are typically more severe in the case of large capital inflows during pre-crisis
periods, fewer capital market restrictions, lower trade openness and higher external long-
term debt. Again, due to the encompassing crisis definition it remains unclear what role
central bank policies could have in explaining the diversity of crisis outcomes. Cerra and
Saxena (2008) and Bussiére et al. (2010) propose a new way to examine the persistence
of output effects in the aftermath of currency crises. Their findings indicate that currency
crises are associated with a permanent output loss of 2-6 % of GDP relative to the no-crisis
trend. However, as both studies are based on aggregated crisis definitions, namely the so-
called Exchange Market Pressure Index (EMPI) in the case of Cerra and Saxena (2008)
and a significant depreciation measure in the study of Bussiére et al. (2010) they can not
differentiate between the three types of crises and thus the role of central banks.

The paper is organized as follows. Section 2 presents some stylized facts. The empirical
framework to evaluate the economic consequences of the different types of currency crises is
outlined in section 3. The analysis is based on two complementary approaches. Firstly, a
panel VAR analysis examines the impact of the three types of crises on real growth, infla-
tion, current account, and private capital inflows by explicitly taking the interdependencies
between the macroeconomic fundamentals into account. Secondly, a univariate panel au-
toregressive approach complements the panel VAR analysis in order to evaluate the dynamic
responses of various components of aggregate demand. Section 3 also discusses several ro-

bustness issues. The main findings are summarized in section 4.
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2. Some stylized facts

To examine the economic consequences of the three types of crises, namely immediate
depreciations, successful interventions, and unsuccessful interventions, we characterize these
crisis events along two dimensions. On the one hand we use an intervention index (INTX)
to cover the central bank’s (no)intervention decision. The INTX is defined as the standard
deviations weighted sum of interest rate changes and percentage changes in reserves (INTX =
Aiyfopni, — Ari/oar,). On the other hand we use changes of the exchange rate (As;) to
measure the outcome of the central bank’s policy.’

Our empirical analysis is in principle based on annual data due to data limitations.
However, as the data relevant for the timing of currency crises, especially interest rates,
exchange rates and reserves, are typically available at higher frequencies, we determine the
crisis events on the basis of monthly data and assign them to the respective years (see, e. g.,
Bussiére et al., 2010). An important issue in identifying crisis events is to appropriately
differentiate whether subsequent crises are individual events or part of an ongoing crisis.
After determining currency crisis events we apply a one-year window and drop all crises with
overlapping time windows, i.e. crises have to be at least two years apart to be considered
as distinct currency crises.® By doing so we ensure that the effects of a specific crisis type in
year 1" are not biased by other nearby currency crises. If, for instance, a successful defense
occurs in year T and an unsuccessful defense in year T+ 1, the post-crisis effects of the
successful defense could be influenced by the effects of the unsuccessful defense. Therefore,
to avoid possible interferences in such a situation, these two crisis events are dropped from
our analysis.

Our sample covers the years from 1960-2011 and incorporates 32 emerging market econ-

omies. We identify 163 crisis events with 42 immediate depreciations, 87 successful interven-

5To be more precise, we first check the input data for significant interventions and depreciations. In a
second step, we examine whether the interventions are followed by deprecations within a 12-month time
window or if both are single situations. This allows us to differentiate between the three crisis types. For
further details see appendix and Bauer et al. (2012).

6See Bussiére et al. (2010) for a similar approach.



tions and 34 unsuccessful interventions.” To better understand the role of macroeconomic
fundamentals and central bank policies on the course of currency crises we examine several
macroeconomic indicators in the pre- and post-crisis periods. We follow the literature and
focus in principle on output, consumer prices, current account balances and private capital
inflows (see, e.g., Calvo and Reinhart, 2000; Hong and Tornell, 2005; Ranciére et al., 2006;
Gupta et al., 2007; Lahiri and Végh, 2007; Bussiére et al., 2010). In addition, we consider
components of aggregate demand to better understand how the different sectors of an econ-
omy behave in the wake of the different types of crises. Furthermore, we take into account
the development of the unemployment rate, the real effective exchange rate, the nominal
exchange rate, money, and reserves.

Output growth plays a crucial role in our analysis, as the costs of currency crises are
often defined in terms of output loss. By taking inflation into account we consider on the
one hand the economic consequences of high inflationary periods and on the other hand it
serves as a policy response indicator (see, e. g. Hong and Tornell, 2005; Bussiére et al., 2010).

Changes in the current account balance and foreign private capital inflows might affect
real growth, if — for instance — less foreign capital is available. Real growth is likely to slow
down (see, for example Calvo and Reinhart, 2000; Gupta et al., 2007), if firms are not able
to finance investments due to a lack of financial resources (see, e. g. Hong and Tornell, 2005).

We decompose aggregate demand — private consumption, investment, exports and im-
ports — to consider potential different transmission channels of the three types of crises. For
instance, in the wake of an unsuccessful defense the exchange rate volatility rises and thus
uncertainty increases. As a result private investments could decrease.

The impact of currency crises on exports and imports can be ambiguous. Exchange
rate changes can mitigate the negative effects of a currency crisis, if the depreciation of the
nominal exchange rate translates into a real devaluation. This enhances the economy’s com-

petitiveness and thus exports might increase (see Gupta et al., 2007).8 However, currency

"See appendix for a detailed description of the data.
8Though, at the same time the nominal depreciation increases the real value of the country’s foreign debt
that is not denominated in domestic currency.



crises could also be accompanied by negative effects on exports and imports (see, e.g., Ma
and Cheng, 2005). In particular, depreciation events which lead to higher exchange rate
volatility can increase the exchange rate exposure of trade businesses. Thus, importers and
exporters may decide to lower their trade engagement in order to reduce the exchange rate
risk.

Despite the previously described effects, monetary policy could likewise support or re-
strain economic growth. A tighter monetary policy can increase the chance of a successful
defense, yet it can also have a negative impact on growth at least in the short to medium
term (see, among others, Chiodo and Owyang, 2002; Lahiri and Végh, 2007).

Moreover we take the country’s exchange rate regime into account. For example, in case
of a hard peg policy, a depreciation of the exchange rate might imply greater uncertainty in
the course of a speculative attack than in the case of a more flexible exchange rate regime
and could therefore have a more negative impact on real growth (see, e.g. Eichengreen and
Rose, 2003). Finally, foreign exchange reserves are of interest as they are an important
indicator of a country’s ability to defend the exchange rate. Accordingly, reserve losses are

an important dimension of the economic costs of currency crises.

Table 1 displays summary statistics with respect to the macroeconomic environment
during the pre-crisis period (upper panel) and post-crisis period (lower panel).? In addition,
it provides results of a non-parametric Wilcoxon test that examines whether macroeconomic
fundamentals differ from one type of crisis to the other.!® If macroeconomic fundamentals
do not differ significantly in the pre-crisis period between the different types of crises while
differences appear to be significant during the post-crisis period this could be an indication
that central bank policy might have an important effect on the economic costs of currency

crises.

9As our crisis definition is based on monthly data and a crisis can last for twelve months, the post-crisis
period is defined as the crisis year and the first post-crisis year. The pre-crisis period covers the average
development of three pre-crisis years. We also applied different lengths (from 1 to 4 years) of the pre-crisis
and crisis period and have found our results to be robust.

10We additionally performed a Kolmogorov-Smirnov test which yields identical results.
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Column 1 reports the sample mean for the no-crisis periods. Columns 2 — 5 display
the means for the pre-crisis and post-crisis periods, distinguishing between the three types
of currency crises. Due to the test characteristics we are only able to analyze if one crisis
type is statistically significant from the other two types, or if all three types are statistically
significant from each other at the same time. A single shaded area therefore denotes a crisis
type which is statistically significant different from the other two types at the 5 % level. Three
simultaneously shaded areas point to statistically significant differences between the three
types at the same time. For example, to examine pre-crisis inflation rates we perform three
Wilcoxon tests, namely, (i) immediate depreciation vs. successful defense, (ii) immediate
depreciation vs. unsuccessful defense and (iii) successful defense vs. unsuccessful defense.
As a result, we obtain 2 out of 3 significant test statistics. The first statistic indicates that
successful interventions have significantly lower pre-crisis inflation rates than immediate
depreciations. The second statistic shows that successful interventions are associated with
significantly lower pre-crisis inflation rates compared to unsuccessful interventions. Given
this, the value of pre-crisis inflation rate is shaded gray in case of a successful defense.

Table 1 indicates that there is only weak evidence for systematic pre-crisis differences
between the three types of crises. With the exception of inflation, import growth and
the exchange rate regime the macroeconomic indicators do not differ significantly between
the three types of crises during the pre-crisis period. In the case of inflation we find a
significant pre-crisis difference between a successful defense and the other two types of crises,
i.e. between on the one hand the case of a stable exchange rate and on the other hand
a drop of the exchange rate either due to an immediate depreciation or an unsuccessful
defense. The pre-crisis inflation rate of successful interventions is about 7.2 % (column 4)
and significantly lower than the pre-crisis inflation rates of immediate depreciations (10.6 %)
and unsuccessful interventions (12.3 %). The pre-crisis growth rate of imports is significantly
higher for unsuccessful interventions (10.0 %) compared to immediate depreciations (5.9 %)

and successful interventions (7.7 %). In the case of the exchange rate regime we also find some



Table 1: Mean values of macroeconomic indicators by different crisis events

Variable no all immediate successful unsuccessful
crisis crises depreciation defense defense
1) (2) (3) (4) (5)

pre-crisis
Output growth 0.059 0.046 0.037 0.049 0.050
Inflation 0.059 0.091 0.106 0.072 0.123
Current account —0.008 0.004 —0.007 0.017 —0.015
Private capital inflows 0.016 0.012 0.013 0.012 0.012
Private consumption growth 0.053 0.047 0.042 0.047 0.056
Investment growth 0.083 0.055 0.046 0.055 0.067
Export growth 0.092 0.075 0.063 0.081 0.077
Import growth 0.095 0.077 0.059 0.077 0.100
Debt-to-GDP ratio 0.442 0.403 0.391 0.391 0.453
Unemployment rate 0.072 0.076 0.094 0.065 0.082
A Real effective exchange rate 0.005 0.013 0.021 0.002 0.030
A Nominal exchange rate 0.014 0.086 0.124 0.047 0.137
A M1 0.159 0.217 0.212 0.199 0.266
A Total reserves 0.182 0.162 0.135 0.175 0.164
A Exchange rate regime 6.8 8.2 9.5 7.2 9.2

post-crisis
Output growth 0.059 0.036 0.029 0.054 0.002
Inflation 0.059 0.101 0.111 0.062 0.186
Current account —0.008 0.002 —0.016 0.010 0.005
Private capital inflows 0.016 0.009 0.009 0.009 0.007
Private consumption growth 0.053 0.038 0.033 0.057 —0.002
Investment growth 0.083 0.029 0.028 0.072 —0.073
Export growth 0.092 0.067 0.049 0.083 0.047
Import growth 0.095 0.051 0.043 0.094 —0.042
Debt-to-GDP ratio 0.442 0.414 0.452 0.381 0.457
Unemployment rate 0.072 0.080 0.100 0.064 0.091
A Real effective exchange rate 0.005 —0.008 —0.002 0.011 —0.056
A Nominal exchange rate 0.014 0.143 0.167 0.024 0.403
A M1 0.159 0.197 0.183 0.149 0.327
A Total reserves 0.182 0.099 0.160 0.100 0.032
A Exchange rate regime 6.8 8.8 9.6 7.3 11.3

Notes: A nominal depreciation is defined as an increase in the nominal exchange rate. A real depreciation

is given by a decrease in the real effective exchange rate. The Exchange rate regime classification is based

on Ilzetzki et al. (2008) and ranges from 1 to 15 — from de facto pegged to de facto floating. Shaded

areas denote statistically significant differences at the 5 % level of one type of crisis compared to the two

other types of crises within the respective group.
evidence for pre-crisis differences.!! Successful interventions are associated with somewhat
less flexible exchange rate regimes (ERA index of 7.2) than immediate depreciations (9.5)
and unsuccessful defenses (9.2).

Taken together, the summary statistics do not point to major pre-crisis differences in

fundamentals between the three types of currency crises.

1'We use the ERA fine classification, ranging from 1 to 15 — from de facto pegged to de facto floating (see
Ilzetzki et al., 2008).



In contrast, the test statistics indicate that there are considerable differences in post-crisis
macroeconomic developments between on the one hand successful defenses and immediate
depreciations and on the other hand unsuccessful interventions. For instance, real growth
is highest in the case of successful defenses (5.4 %), immediate depreciations seem to be an
“Intermediate case” (2.9 %) and unsuccessful defenses show the lowest value (0.2 %).

Differences can also be found for inflation, consumption, investment, export and import
growth, unemployment rate, and the nominal exchange rate as well as the real effective
exchange rate. In the case of inflation, the depreciation events, i.e. immediate deprecia-
tions and unsuccessful interventions, are associated with significantly higher inflation than
successful defenses. The increase in inflation is especially strong in case of unsuccessful
interventions.

Consumption and investment both show the highest growth rates for successful inter-
ventions (5.7% and 7.2%). Immediate depreciations are associated with an intermediate
development with a growth of consumption and investment of about 3 %, while they severely
decline in the wake of an unsuccessful defense (—0.2% and —7.3%). In the case of exports
we find significantly higher growth rates for successful interventions (8.3 %) than for im-
mediate depreciations (4.9 %) and unsuccessful interventions (4.7 %). Concerning imports,
the growth rate is again the highest for successful interventions (9.4 %), while immediate
depreciations show an intermediate development with a post-crisis growth rate of 4.3 %. On
the contrary, unsuccessful defenses are accompanied by a fall in imports of about —4.2 %.
The unemployment rate is on average the lowest in the case of a successful defense of the
exchange rate (6.4 %).

To gain further insights in the differences between the various types of crises, figure 3
provides further information on the costs of currency crises, namely on changes in output
growth. The left panel exhibits the distribution of pre-crisis values while the right panel
displays the distribution of the post- and pre-crisis differences.'> The left panel of figure 3

supplements the summary statistics of table 1. In particular the distribution of real growth

12Regarding the definition of the pre-crisis and post-crisis period see footnote 9.
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Figure 3: Currency crises and real growth (dashed lines indicate the respective crisis mean).

rates is not significantly different between the three types of crises. However, when compar-
ing post-crisis output performance (right panel of figure 3), significant differences become
apparent.

In case of an immediate depreciation and a successful defense only minor deviations
of growth can be seen. On average output growth deviates from pre-crisis trend by —0.8
percentage points for immediate depreciations and by +0.5 percentage points for successful
defenses (see histogram 3b.1 and 3b.2). The deviations from pre-crisis growth in the case
of unsuccessful interventions are on average —4.8 percentage points and particularly wide
spread as well as strongly skewed towards negative deviations (see histogram 3b.3). Most of
the crises — approximately 85 % — are contractionary.

To summarize, we only find few differences between macroeconomic fundamentals in
the pre-crisis period with respect to the three types of crises while in the post-crisis period
considerable differences are apparent. We take this finding as a first indication that crisis
management — in particular the decision of the central bank to defend or to not defend —
might be crucial for the economic development after a speculative attack.'® Successful

attempts to defend the exchange rate are associated with the best result in terms of output

131t is also worth mentioning that the pre-crisis differences almost disappear while the post-crisis differences
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growth, while failed interventions are followed by the highest economic costs in terms of
output losses. Immediate depreciations, i.e. abstaining from an intervention, are associated

with an “intermediate” development.

3. Empirical analysis

The empirical analysis is based on two complementary approaches. Firstly, we examine
the impact of the three types of currency crises on real growth, inflation, current account
and private capital inflows in a panel VAR framework to explicitly take into account the
interdependencies between these macroeconomic fundamentals. Secondly, a univariate panel
autoregressive approach complements the panel VAR analysis in order to evaluate the dy-
namic responses of various macroeconomic variables — in particular we take a deeper look

at the components of aggregate demand.

3.1. A panel VAR approach

Our benchmark panel VAR model is given by:
Xz't = F(L)th + F(L)Kzt —+ Wi + dt =+ €it, (1)

where X;; is a vector of stationary variables, namely real growth, inflation, current ac-
count, and private capital inflows; Kj; is a vector of predetermined dummies describing
the respective crisis type; I'(L) and F(L) are matrix polynomials in the lag operator with
D(L) = T\ L' 4+ T9L? + ...+ T L% and F(L) = FL' + FoL? + ... + F L%, and €; is a
vector of idiosyncratic errors. We additionally control for time-constant but cross-sectional
varying effects (w;) as well as time-varying but cross-section constant factors (d;). In our
estimations we restrict the number of endogenous variables to four in order to prevent over-
parameterization. Based on the Lagrangian Multiplier (LM) test for autocorrelation in the

residuals, we set the lag length to three.

are still observable and statistically significant when removing country and time specific effects. This further
indicates that the central bank’s crisis management could be an important determinant of the economic costs
of currency crises.
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Since we allow for individual heterogeneity, least squares estimation of equation (1)
would yield biased coefficients. Therefore, we apply the panel VAR technique suggested
by Love and Zicchino (2006). In order to remove the country fixed effects we use forward
mean-differencing (Helmert’s transformation).!* This procedure transforms all variables in
deviations from forward means.'> Moreover, it has the advantage of preserving the orthogo-
nality between the transformed variables and the lagged regressors (see Arellano and Bover,
1995, p.41). Thus, we are able to use the lagged regressors as instruments and to estimate
the coefficients by system GMM.

To identify the currency crises shocks and simulate the corresponding impulse response
functions we assume that currency crisis shocks affect real growth, inflation, current account
and private capital inflows only with a lag.'® Moreover, ensuring that the respective crisis
types have only lagged effects provides a natural way to avoid potential endogeneity prob-
lems. The alternative approach, namely to derive restrictions on parameters and temporal
correlations among the three types from a theoretical model, does not seem to be feasible as
we are not aware of an adequate theoretical model concerning the interdependencies between
the different types of crises.

Based on the estimated crisis coefficients of the panel VAR model given in (1) we simu-
late impulse responses of real growth, inflation, current account and private capital inflows
to different shocks, namely the three types of currency crises (see figures 4 and 5 and ta-
ble D.4).17

As most parameters appear to be statistically significant for unsuccessful interventions,

the results point to noticeable macroeconomic consequences only in case of an unsuccessful

4Our model also allows for time specific effects. We remove these effects by subtracting the means of
each variable for each period.

Formally, the transformation is given by: @, = 0y[i—1/(T—t)(xi(41)+- . .+xr)| witht = 1,..., T—1,
and where §; = /(T —t)(T — t + 1) (see, e.g., Arellano and Bover, 1995, p. 41).

6Furthermore, we assume that there are no effects from the macroeconomic variables to the crisis dum-
mies. This assumption is supported by several robustness checks. They indicate that — in general — the
macroeconomic performance does not increase the crisis probability, since the parameters of the different
macroeconomic indicators do not appear to be jointly significant (see tables E.11 and E.12).

17As recommended by Sims and Zha (1999), the interpretation of the impulse response functions presented
in this paper is based on error bands with coverage .68 instead of conventional significance levels.
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defense. In contrast, the economic development in the aftermath of immediate depreciations
and successful interventions does not seem to be accompanied by severe real effects.

Regarding output, the simulation results indicate that the three types of currency crises
give rise to two distinct patterns (see upper part of figure 4). On the one hand, the impulse
response function for an unsuccessful defense shows a clear V-shaped drop (—5.1 percentage
points) and recovery of real growth, implying a highly persistent impact on the output level
in the aftermath of the crisis. On the other hand, successful interventions and immediate
depreciations are not followed by distinct changes in output. In the case of an immediate
depreciation the change in the real growth is insignificant, while the successful defense even
is associated with positive, partly significant output effects.

Inflation is again characterized by different responses to the three types of crises (see lower
panel of figure 4). Both immediate depreciations and unsuccessful interventions appear to be
associated with higher inflation during the post-crisis period. While immediate depreciations
show a prolonged period of higher inflation rates of up to 8 percentage points above trend,
unsuccessful defenses are followed by a strong one time inflation peak of about 13 percentage
points. No significant effects are found in the case of successful interventions.

Regarding current account effects, we find a particularly strong response in the case
of unsuccessful interventions (see upper part of figure 5). The current account improves
persistently and shows the largest effect of about 4 percentage points one year after the
crisis, thereby mitigating the decline in output. No changes are apparent for successful
interventions and immediate depreciations.

In the case of private capital inflows, the three types of crises again are associated with
diverging developments. While capital inflows show no significant response in the case of
successful interventions, they show a light positive evolution for the immediate depreciation
scenario. In contrast, they strongly decline in case of unsuccessful interventions and only
recover slowly — which might be related to increased uncertainty concerning the future
economic development — suggesting a loss of confidence among investors (see, e. g., Radelet

and Sachs, 1998).
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Figure 4: Impulse responses of output growth and inflation to currency crises.

The impulse response functions reflect the quite different policy approaches taken by cen-
tral banks in the face of a speculative attack. In the case of successful defenses the central
bank follows a policy that is consistent with a stable exchange rate and is thereby able to
basically neutralizing the effect of the speculative attack. In the case of an immediate depre-
ciation the central bank voluntarily abandons the exchange rate regime without intervening.
Additionally, she tends to implement an expansionary monetary policy which can be inferred
from the higher (tolerated) inflation rates, possibly to support real growth. This strategy
may be considered as a distinct alternative monetary policy compared to defending the do-
mestic currency. In contrast, the impulse response functions show a somewhat inconsistent
monetary policy in case of a delayed depreciation (unsuccessful defense). Specifically, the
intervention policies are not expansionary enough to prevent a recession and not restrictive
enough to stabilize the exchange rate and/or to prevent inflation. Among speculators this

inconsistency could raise expectations about future inflation as well as a potential deprecia-
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Figure 5: Impulse responses of current account and private capital inflows to currency crises.

tion. As a consequence, the intervention measures to defend the exchange rate turn out to
be ineffective (see also Hong and Tornell, 2005, p.77).

Taken together, the findings from the impulse response functions indicate that central
banks can heavily influence the economic costs of currency crises. They have in principle
two options to notably reduce the costs of currency crises, either successfully defending the
exchange rate or to refrain from interventions. The decision to defend the exchange rate
is risky. If the central bank intervenes she can either succeed and achieve the best result
in terms of overall economic performance, or she can fail and face the worst case scenario.
Abstaining from an intervention, i.e. allowing an immediate depreciation, typically results

in an “intermediate” economic post-crisis development.

3.2. Macroeconomic dynamics of currency crises
In a next step we complement the panel VAR with a univariate panel autoregressive

approach to gain further insights in the adjustment processes associated with the three
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types of currency crises and the potential role of central banks in mitigating the costs of
currency crises. In estimating the univariate panel autoregressive model we follow Cerra
and Saxena (2008), Bussiére et al. (2010) and Kappler et al. (2011), and simulate impulse
responses of several macroeconomic variables — in particular various components of aggregate
demand — for the three different types of currency crises.

Our benchmark model is given by:

3 3 3
Ty = O + wy + Z BiTit—j + Z Z s Dyit—s + €3,
j=1 k=1 s=1

where x;; denotes the macroeconomic variable of interest in country ¢ in year ¢. Since the
dependent variable x;; is either defined as a growth rate or a ratio, the model specification
accounts for non-stationarity of  in levels and for serial correlation.'® The dummy variable
Dy takes on the value one if a k type currency crisis occurs in country ¢ in year ¢t —s. We
additionally control for time (w;) and country specific effects (a;). The i.i.d. error term is
denoted by €;. We estimate an autoregressive model in z of order three, as we do not find any
significant coefficients beyond the third lag for most indicators. Moreover, we use a common
lag length for all model specifications in order to ensure a consistent basis for comparison
of impulse response functions of the different macroeconomic indicators (see Kappler et al.,
2011, pp. 13). Furthermore, heteroscedasticity consistent standard errors are computed. To
avoid potential endogeneity problems we only allow for lagged effects of currency crises. To
examine the crisis dynamics, namely the deviation from the no-crisis trend behavior, we
again simulate impulse response functions of several macroeconomic variables to shocks of

the different types of crises.
To better relate the empirical results of the univariate panel autoregressive models with
the panel VAR approach of the previous section 3.1, we start with estimating univariate
panel autoregressive models for output growth, inflation, capital account and private capital

inflows. Figure 6 reports the simulated impulse response functions which are very similar to

18Test statistics show that all underlying variables are integrated of order 1.
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Figure 6: Impulse responses of output growth, inflation, current account, and private capital inflows

currency crises.
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Figure 7: Impulse responses of private consumption and investment to currency crises.

the results from the panel VAR approach. We take these similarities as an indication that
univariate panel autoregressive models are quite informative on the macroeconomic dynamics
of currency crises and focus in the following on a number of other important macroeconomic

variables, such as private consumption, investment, exports, imports, debt-to-GDP ratio,

time in years

Immediate depreciation

and unemployment rate.

Figure 7 shows that the consumption and investment effects of currency crises clearly
differ between the three types and reflect the respective output effects (see figure 6). In
particular, in case of unsuccessful interventions both consumption and investment growth
fall, possibly due to increased uncertainty among households and investors. For immediate
depreciations and successful interventions the consumption impulse response functions do
not show any significant changes. Concerning investment growth, immediate depreciations

seem to be associated with a weak decline in investment growth in the first post-crisis year,

-0.. T T T T T T

time in years

Successful defense

time in years

Unsuccessful defense

while no significant effects are found in the aftermath of successful interventions.
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Figure 8: Impulse responses of exports and imports to currency crises.

In the case of export and import growth, the three types of crises are associated with
diverging developments. While both exports and imports show no significant responses in
the case of successful interventions, they both decline in the post-crisis period in the case of
immediate depreciations and unsuccessful interventions. For immediate depreciations and
unsuccessful defenses the drop in export growth is about —6 percentage points, whereas the
decline in export growth seems to persist longer in the case of unsuccessful interventions (see
figure 8). The differences in imports are even more pronounced. Import growth strongly
declines by about —18.5 percentage points in case of an unsuccessful defense and by about
—6.4 percentage points in the case of immediate depreciations. The decline in imports for
these two depreciation events can be primarily explained by higher import prices caused by
the nominal depreciation of the domestic currency (see table 1). Furthermore, in case of an
unsuccessful defense, the decrease in output growth additionally contributes to a slow down

of imports. However, it might come as a surprise that for an unsuccessful defense we also
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Figure 9: Impulse responses of debt-to-GDP ratio and unemployment rate to currency crises.

observe a decline in export growth even though the economy faces a real depreciation (see
table 1), which should improve the economy’s competitiveness. Indeed, the results indicate
that the increased exchange rate volatility and the subsequently greater uncertainty which
follows a depreciation event (immediate depreciation or unsuccessful defense) might lead
importers and exporters to reduce their trading activities (see, e.g., Ma and Cheng, 2005).

Concerning the debt-to-GDP ratio we find the strongest crisis impact in case of an
unsuccessful defense. While immediate depreciations and successful defenses are associated
with an increase between 1 and 2 percentage points, unsuccessful defenses are followed by
a debt-to-GDP ratio that is up to 8 percentage points above trend in the aftermath of a
crisis. Please note that the rise in the debt-to-GDP ratio is primarily driven by the drop in

output. When taking this output effect into account the increase in debt is similar for the

three types of currency crises.
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The evolution of the unemployment rate in the wake of a currency crisis is also charac-
terized by differences between the three types. Again, no significant effects are found in the
case of successful interventions. On the contrary, immediate depreciations and unsuccessful
interventions are both associated with higher unemployment during the post-crisis period.
While immediate depreciations show a slight increase of about 0.7 percentage points, unsuc-
cessful defenses are followed by an unemployment rate that is about 1.3 percentage points
above trend.

Taken together, the empirical results of the univariate panel autoregressive approach
provide further interesting evidence on the heterogeneity of currency crises and the role of
central banks. The more differentiated analysis confirms that the central bank can neutralize
a speculative attack in the case of a successful defense. This type of crisis event does not
seem to be associated with any economic costs such as a recession, increased unemployment
or higher debt. Yet, intervening to stabilize the exchange rate cannot be considered a free
lunch. Instead, there is the risk that the intervention prones to be unsuccessful leading to the
worst of the three scenarios with a deeper recession, higher unemployment and higher debt.
If the monetary authority instead decides to let the currency depreciate without trying to
defend it, the economy is likely to only face a mild recession. In general, monetary authorities
that pursue a consistent policy, i.e. either implementing a credible exchange rate anchor
or immediately giving in to a speculative attack, seem to fare best. Unsuccessful defenses
seem to be the result of inconsistent policies, i.e. first defending the exchange rate with
restrictive monetary policy and subsequently giving in to the speculative attack followed
by an expansionary monetary policy. Due to negative expectational effects associated with
the loss of the nominal exchange rate anchor, high economic costs are the likely result
(see also Eichengreen and Rose, 2003). From this perspective, the case of an unsuccessful
intervention seems to combine the worst of both worlds, namely the temporarily restrictive
monetary policy in the futile attempt to defend the domestic currency and the negative

expectational and reputational effects due to the forced depreciation.
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3.3. Robustness analysis

The stylized facts presented in section 2 indicate that the likelihood of the different types
of currency crises does not depend on the pre-crisis economic development. Only if there
is no — or at least only weak — evidence that the pre-crisis macroeconomic development
is fundamental for the different types of currency crises is it likely that the different post-
crisis outcomes are associated with the crisis management of the monetary authority (see
also Eichengreen and Rose, 2003). Therefore, we perform additional regression analyses to
examine whether the pre-crisis economic development is associated with the three different
types of crises. Specifically, we test whether macroeconomic fundamentals increase the
probability of (i) an immediate depreciation, (ii) a successful defense, (iii) an unsuccessful
defense or (iv) a currency crisis in general. Please note, that it is not the aim of this paper
to explain the occurrence of a specific crisis type with respect to the underlying economic
development. The occurrence of a crisis type is in particular subject to the research on early
warning indicators. Interestingly, this vast empirical literature illustrated time and again,
that macroeconomic variables are notoriously inapt and unreliable in predicting speculative
attacks. This could in our context also be interpreted as evidence that macroeconomic
fundamentals are not informative for the occurrence of the three types of currency crises
and also that central banks’ crisis management might play an important role for the costs
of currency crises.

Nonetheless, in order to further clarify this issue, we perform panel logit regressions for
each type of crisis separately as well as the aggregated crisis definition. We test whether
real growth, inflation, private capital inflows or current account imbalances increase the
probability of either an immediate depreciation, a successful defense, an unsuccessful defense
or a currency crisis in general. If the economic development does not influence the crisis
probability then it is likely that monetary authority’s crisis management plays a major role.

Tables E.11 and E.12 in the appendix display the estimation results.

19Tn order to avoid endogeneity problems we do not include exchange rate changes and monetary policy
tools related indicators, as these variables are already mirrored by the respective crisis type.
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Column 1 reports the results for all crises aggregated, while columns 2 — 4 contain the
results for each specific type of crisis.

In general, the empirical evidence indicates that the pre-crisis macroeconomic perfor-
mance does not increase the crisis probability (see table E.11), since the lagged parameters
of the different indicators in each regression are jointly insignificant. Only a few individ-
ual lags are statistically significant. When further controlling for current and forecasted
economic developments (see table E.12), we also do not find systematic differences in the
occurrence of a crisis event between the three different types.

All in all, the panel logit regressions seem to indicate that central banks’ policies essen-

tially determine the economic development through crises.

To check the robustness of the impulse response functions, we perform a number of
sensitivity checks for possible contagion either due to contemporaneous banking and/or
debt crises or currency crises in other countries. As pointed out by, among others, Reinhart
and Rogoff (2009) and Laeven and Valencia (2012) currency crises frequently occur together
with banking and debt crises. We control for these twin and triple crises effects in order
to isolate the economic consequences that can be attributed to one of the three specific
currency crisis events. In our sample 36 out of 163 currency crises are accompanied by
banking crises, 14 coincide with debt crises, and 7 involve both banking and debt crises.
Tables E.5 — E.7 summarize the impulse response functions of the macroeconomic indicators
of interest to the three types of currency crisis shocks when controlling for the occurrence
of banking and debt crises. The empirical results indicate that successful interventions and
immediate depreciations are not accompanied by noticeable negative effects. In contrast,
unsuccessful defenses again are associated with a significant worsening of the fundamentals.

Another aspect that is worth controlling for are contagion effects from currency crises
in other countries. Kaminsky and Reinhart (2000), Fratzscher (2003), and Dreher et al.
(2006) emphasize that financial crises can be triggered by crises in other countries. We
check our empirical results for potential contagion effects by including a dummy variable

that takes on the value one if a currency crisis occurs somewhere else in the sample at the
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same time. Table E.8 indicates that in general the crisis effects are somewhat weaker when
taking contagion effects into account. However, qualitatively the results remain unchanged.

Moreover, we control for the influence of the exchange rate regime. For instance, it is not
unlikely that the institutional arrangement in which a central bank has pursued her policy
is likely to influence her reputation and the expectation of speculative traders and other
economic agents and thus in turn affects future interventions. To control for this impact we
include an additional dummy variable describing the exchange rate regime in place. The
respective estimation results are shown in table E.9. Again, unsuccessful interventions are
characterized by distinct macroeconomic consequences, while immediate depreciations tend
to be associated with an “intermediate” development. No remarkable effects can be observed
for successful interventions.

Finally, we additionally control for the strength of speculative attacks approximated by
the attack duration. In particular we include a variable that measures the time span between
the first intervention and the last intervention in case of a successful defense or between the
first intervention and the significant depreciation in case of an unsuccessful defense (see
table E.10). Compared to our main results of section 3 the results are mostly identical.

Taken together, the empirical results of the robustness checks (see tables E.5 — E.10)
indicate that the results of section 3 are robust and remain qualitatively unchanged. Over all
the robustness checks suggest a significant worsening of fundamentals in case of unsuccessful
interventions. Specifically, we observe severe negative effects on output growth, inflation,
consumption and investment growth as well as export and import growth. For example, the
estimated impact on output growth ranges between —3.4 and —5.4 percentage points. In
contrast, successful defenses and immediate depreciations in general are not associated with

statistically significant output effects.

4. Conclusions

Currency crises can have very different economic outcomes, that range from busts — as is
the typical perception of policy makers and the public — to even booms. Which development

an economy takes in the course of a currency crisis seems to depend in a fundamental way on
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the central banks’ crisis management. In case of a speculative attack the central bank can
either intervene in the foreign exchange market or she can abstain from countermeasures. If
the central bank intervenes she can either succeed or suspend her intervention policy giving
rise to three distinct crisis events, namely immediate depreciation, unsuccessful defense and
successful defense.

The empirical analysis indicates that a central bank has two options to substantially
reduce the costs of currency crises, (i) an immediate depreciation and (ii) a successful defense.
In case of a successful defense the central bank can even expect to completely neutralize
the effect of a speculative attack without any negative side effects such as a stabilization
recession. In contrast unsuccessful defenses tend to be associated with high costs in terms
of output loss in the range of about —5 percentage points.

With the decision to intervene in the foreign exchange market a central bank can achieve
the best result in terms of output growth if she is successful. This outcome could be re-
ferred to a real victory. However, interventions could turn into a pyrrhic victory when the
stabilizing interventions are suspended, either voluntarily or — due to lack of reserves for
example — involuntarily. The economy then faces the worst result in terms of output loss.
If the central bank does not intervene in the case of a speculative attack, i.e. if she lets
the domestic currency depreciate immediately, she can expect an “intermediate” economic
development with little economic costs in terms of output loss. Not intervening and accept-
ing the subsequent depreciation in case of a speculative attack might thus be an attractive
option for a risk-averse central bank.

Our analysis also implies that to not differentiate between the different types of crises
is likely to bias policy recommendations in favor of exchange rate interventions. Analyses
which intermingle the different types of currency crises typically overestimate the costs of im-
mediate depreciations as the high costs of unsuccessful defenses dominate the relatively low
costs of immediate depreciations and successful defenses. Subsequently, monetary authori-
ties are inclined to intervene “too often” rather than to immediately give in to a speculative

attack.
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AppendixA. The (not-so-trivial) definition of currency crises

Our crisis differentiation is based on a stylized version of the monetary model of the
exchange rate (see, e.g., Eichengreen et al., 1994; Klaassen and Jager, 2011).
Money supply equals the sum of domestic credit, Dy, and international reserves measured

in domestic currency, Ry:

Mt - Dt + Rt' (Al)

Equation (A.1) can be approximated by

AM,
My

Amt ~ = Adt + A?‘t, <A2>

with Ad; = AD, /M,y and Ar, = AR;/M,_; where low letter variables, in principle, denote
logs. We assume standard money demand functions for two countries — home and foreign,

with asterisks denoting foreign country variables

my — pr = By — iy (A-S)

my — pi = Py — oay, (A.4)

where m; denotes the money supply, p; the price level, y; the real income, 7; the nominal
interest rate, a the interest rate semi-elasticity and  the income elasticity of money demand.

Further assuming purchasing power parity,

St = Pt _pra (A5)

with s; as the nominal exchange rate yields

se =my —my — By —y;) + aliy — iy). (A.6)
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Taking first differences, and using equation (A.2) leads to

On the basis of significant exchange rate changes and significant interventions we identify

the specific crisis events, namely immediate depreciation, successful defense and unsuccessful

defense, by applying the subsequent set of rules (see Bauer et al., 2012):

l.a

1.b

2.b

A depreciation is significant if it is larger than the average of the exchange rate changes
during the previous 12 months plus two times the standard deviation of these changes.
Additionally, the exchange rate change has to be greater than 5%.2° All means and
standard deviations in this study are calculated time and country specific.
Analogously, an intervention is considered to be significant if the INTX exceeds the
average value during the previous 12 months plus three standard deviations.?!

A successful defense in year T is defined as a significant intervention in month s of
year T without a significant depreciation during the subsequent 12 months.

An unsuccessful defense in year 7' is defined as a significant intervention in month s
of year T followed by a significant depreciation during the subsequent 12 months.
An immediate depreciation in year 7' is defined as a significant depreciation without

a significant intervention during the preceding 12 months.

20Increases of the exchange rate of less than 5% are not classified as significant depreciations even if they
exceed the standard deviation threshold, e.g. in a strictly managed exchange rate regime (see Bauer et al.,

2012)

. In fact, a managed exchange rate regime is typically announced with a respective exchange rate band

(see, for example, Ilzetzki et al., 2008).

21'We apply a more restrictive threshold than in the case of depreciations to account for central banks’
adjustments of reserve holdings that are due to portfolio alignment only and are not due to intentional
intervention in the foreign exchange market.
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AppendixB. List of countries and currency crises

Table B.2: List of countries and currency crises

Country Immediate depreciation Successful defense Unsuccessful defense
ARG 1981, 1982, 1983, 1987 1991, 1992, 1995, 1997, 2006, 1985, 1986, 1989, 2001
2007
BRA 1964, 1965, 1968, 1981, 1986, 1977, 1980, 1989, 1997, 2000, 1966, 1967, 1975, 1979, 1982,
1987, 1988, 1991, 1999, 2001, 2002 1985, 1993, 2008
2004
BUL 1993, 1994 1998, 2007, 2008 1996
CHI 1979, 2001, 2008, 2010 1977, 1981, 1995, 1998 1982, 1984
CHN 1986, 1994 1982, 1983, 1985, 1988, 1992, 1984, 1989
1995, 2010
COL 1985, 1997, 2002, 2006, 2007 1986, 1992, 1993, 1994, 2005 1998, 2008
CZE 1999 1997, 2004, 2008
ECU 1983, 1985, 1988, 1991 1984, 1986 1992, 1995, 1996, 1998
EST 1997, 2000, 2001, 2005, 2007
HKG 2002, 2004
HUN 1989, 1991, 1994, 2003 1997, 1998, 2006, 2010 1995, 2008
IND 1966, 1972, 1993, 1997 1973, 1975, 1979, 1980, 1983, 1990, 1995, 2008
1988, 1999, 2006
IDN 2008 1983, 1985, 1986, 1988, 1994, 1997
2001
KOR 2000 1971, 1973, 1976, 1978, 1970, 1974, 1980, 1997, 2007
1984, 1989, 1991, 1992,
1995, 2005
LVA 2010 1995, 2005 2008
LTU 2008, 2010 1993, 2005
MAS 1975, 1994 1970, 1972, 1982, 1983, 1984, 1997
1986, 1988, 1995, 2001
2003, 2005, 2008, 2010
MEX 1976, 1982 1978, 1986, 2006 1981, 1985, 1987, 1994, 1997,
1998, 2008
PAK 1972, 1993, 1995, 1999, 2008 1966, 1970, 1971, 1979, 2000
1990, 1996, 2004, 2010
PER 1967, 1976, 1977, 1982, 1984, 1962, 1991, 1998, 2007 1975, 1981, 1983, 1985, 1986,
1987 1988, 1990
PHI 1986, 2008 1987, 1989, 1990, 1992, 2003 1983, 1997, 2000
POL 1991, 1992, 1993, 1998, 2000, 1996, 2001, 2004
2008, 2010
RUS 1995, 2001, 2005 1997, 1998, 2009
SIN 1973, 1979, 1980, 2001, 2004 1975, 1997
SVK 1993, 1997, 2006, 2008 1998
SVN 1992 1993, 2005, 2007
RSA 1972, 1975, 1983, 1985, 1996, 1970, 1973, 1988, 1990, 1981, 1984, 1998, 2006
2000, 2001, 2004, 2008 1992
SRI 1989, 1993, 1998 1980, 1981, 1983, 1987, 2000
2006, 2009
TWN 1997 1987, 1989, 1995, 2007,
2010
THA 1981, 1984 1977, 1978, 1983, 1988, 1995, 1997
2000, 2001, 2004, 2008, 2010
TUR 1986, 2001, 2004, 2008 1998, 2003 1987, 1991, 1994, 1995, 2006
VEN 1984, 1986, 1992, 1994, 1990, 1996, 1998, 1999, 2000, 1989, 2002, 2004

1995, 2010

2005, 2007
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AppendixC. Panel unit root tests

Table C.3: Panel unit root _tests

Panel unit root test ADF PP LLC IPS PESCADF
Outpu growth —15.10%** —16.50%** —13.13%% —16.28%** —10.22%**
Inflation —14.22%** —18.22%** —22.78%** —17.08*** —6.55%**
Current account —7.46*** —7.60"** —b5.49*** —7.28%** —4.69***
Private capital inflows —8.72%** —13.73*** —8.05%** —9.41%** —5.70%**
Private consumption growth —15.44*** —18.60*** —14.42*%** —17.22%** —10.55***
Investment growth —15.53*** —15.68*** —12.76*** —16.15%** —12.46***
Export growth —16.43*** —19.62*** —15.82%** —18.75%** —12.95%**
Import growth —17.22%** —20.12%** —17.50*** —19.36*** —14.87***
Debt-to-GDP ratio —2.62%** —2.26%* —6.39%** —2.79%** —1.28%
Unemployment rate —4.68*** —1.77** —4.01%** —4.50*** —2.26%*

Notes: Significance levels: *** p<0.01, ** p<0.05, * p<0.10.
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AppendixD. Regression results of the dynamic model

Table D.4: Main results of a panel VAR

Responses of Output growth Inflation Current Private
account capital inflows

Responses to:

Output growth;_1 0.553*** —0.507** —0.209*** —0.001
(7.81) (—2.23) (—2.60) (—0.02)
Output growth;_o 0.140** 0.213 0.027 0.058
(2.08) (0.69) (0.39) (0.64)
Output growth;_3 0.062 —0.011 0.063 —0.003
(0.91) (—0.05) (1.00) (—0.06)
Inflations 1 0.012 0.624%*** —0.003 0.015%***
(1.16) (2.69) (—0.41) (3.07)
Inflations_o —0.004 —0.197 0.002 0.005
(—0.37) (—1.00) (0.48) (1.13)
Inflation;_3 —0.005 0.204*** 0.001 0.001
(—0.42) (4.05) (0.20) (0.07)
Current accounts_ 1 0.194 0.248 0.793*** —0.185
(0.85) (0.44) (4.58) (—0.84)
Current account_o 0.000 —0.167 —0.164** 0.133
(0.01) (—0.58) (—2.21) (1.30)
Current account;_3 —0.177 0.066 0.132 —0.153
(—1.51) (0.18) (1.49) (—1.46)
Private capital inflows;_1 0.034 —0.002 0.108** 0.020
(0.70) (—0.01) (2.52) (0.20)
Private capital inflows;_2o —0.140*** 0.128 0.048 —0.058
(—2.96) (0.75) (1.29) (—0.67)
Private capital inflows;_3 0.049 —0.046 —0.036 —0.012
(0.99) (—0.22) (—0.78) (—0.14)
Immediate depreciation;_1 0.002 —0.004 —0.003 0.003
(0.37) (—0.16) (—0.54) (0.40)
Immediate depreciation;_o 0.002 0.044 —0.006 0.007
(0.23) (1.06) (—0.81) (0.87)
Immediate depreciation;_3 0.002 0.057 0.007 0.015*
(0.18) (1.27) (0.88) (1.73)
Successful defense;_1 0.004 0.002 —0.005 —0.003
(1.04) (0.18) (—1.29) (—0.55)
Successful defense;_o 0.009** —0.016 —0.003 —0.003
(2.23) (—1.06) (—0.80) (—0.55)
Successful defense;_3 0.001 —0.004 0.003 0.004
(0.20) (—0.31) (0.55) (0.59)
Unsuccessful defense;_1 —0.051*** 0.127** 0.037*** —0.015*
(—3.21) (2.00) (3.05) (—1.61)
Unsuccessful defense;_o 0.029** —0.171** —0.004 —0.017
(2.28) (—1.93) (—0.73) (—1.44)
Unsuccessful defense;_3 0.005 0.029 0.006 —0.006
(0.52) (0.65) (0.80) (—1.00)
Country fixed effects Yes
Time fixed effects Yes
Obs. 466
Countries 32

Notes: The VAR model is estimated by system GMM. Heteroscedasticity consistent t-statistics are in
parentheses. Significance levels: *** p<0.01, ** p<0.05, * p<0.10.
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AppendixE. Robustness analysis

Table E.5: Behavior of macroeconomic indicators after different crisis events controlled for twin crises effects
(occurrence of currency and banking crises)

Year after crisis 1 2 3 4 5
Qutput growth

Immediate depreciation 0.002 0.000 0.009 0.003 0.001
Successful defense 0.001 0.001 0.003 0.001 0.000
Unsuccessful defense —0.038 0.006 0.012 0.003 0.001
Inflation

Immediate depreciation —0.011 0.005 0.069 0.058 0.017
Successful defense —0.006 —0.010 —0.013 —0.008 —0.004
Unsuccessful defense 0.098 —0.004 —0.005 0.027 0.026
Current account

Immediate depreciation 0.006 0.005 0.022 0.018 0.011
Successful defense —0.003 —0.001 0.010 0.008 0.005
Unsuccessful defense 0.022 0.034 0.037 0.026 0.018
Private capital inflows

Immediate depreciation 0.013 0.019 0.022 0.001 0.001
Successful defense 0.006 0.004 —0.001 0.000 0.000
Unsuccessful defense —0.003 —0.009 —0.005 0.000 0.000
Private consumption growth

Immediate depreciation 0.005 0.000 0.000 0.000 0.000
Successful defense 0.002 0.008 —0.004 —0.001 0.000
Unsuccessful defense —0.024 0.005 —0.006 —0.001 0.000
Investment growth

Immediate depreciation —0.015 —0.023 —0.042 —0.011 0.001
Successful defense —0.011 —0.016 —0.020 —0.004 0.001
Unsuccessful defense —0.147 —0.002 0.013 0.006 0.000
Ezxport growth

Immediate depreciation —0.067 —0.004 0.005 —0.002 0.000
Successful defense —0.023 0.001 0.008 0.000 0.000
Unsuccessful defense —0.064 —0.046 0.005 —0.003 —0.001
Import growth

Immediate depreciation —0.059 —0.010 —0.021 0.000 0.004
Successful defense —0.029 —0.013 —0.002 0.003 0.001
Unsuccessful defense —0.164 —0.001 0.007 0.008 0.000
Debt-to-GDP ratio

Immediate depreciation 0.007 —0.008 0.001 0.001 0.001
Successful defense 0.015 0.010 0.000 0.000 0.000
Unsuccessful defense 0.044 0.016 0.018 0.016 0.013
Unemployment rate

Immediate depreciation 0.004 0.001 0.000 0.000 0.000
Successful defense 0.001 —0.001 —0.001 —0.001 —0.001
Unsuccessful defense 0.007 0.004 0.000 0.000 —0.001

Notes: Shaded areas denote significant values at the 10 % level.
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Table E.6: Behavior of macroeconomic indicators after different crisis events controlled for twin crises effects
(occurrence of currency and debt crises)

Year after crisis 1 2 3 4 5
Output growth

Immediate depreciation 0.001 0.002 0.011 0.004 0.001
Successful defense —0.001 0.002 0.002 0.000 0.000
Unsuccessful defense —0.038 0.010 0.011 0.002 0.001
Inflation

Immediate depreciation —0.032 0.018 0.059 0.035 0.005
Successful defense —0.003 0.006 0.001 —0.003 —0.002
Unsuccessful defense 0.058 0.004 0.003 0.020 0.019
Current account

Immediate depreciation 0.008 0.006 0.012 0.009 0.006
Successful defense —0.001 0.000 0.008 0.006 0.004
Unsuccessful defense 0.028 0.035 0.023 0.015 0.010
Private capital inflows

Immediate depreciation 0.008 0.013 0.020 0.001 0.000
Successful defense 0.004 0.001 —0.001 0.000 0.000
Unsuccessful defense —0.008 —0.014 —0.007 —0.001 0.000
Private consumption growth

Immediate depreciation 0.005 0.003 0.008 0.001 0.000
Successful defense 0.000 0.009 —0.002 —0.001 0.000
Unsuccessful defense —0.024 0.009 0.000 0.000 0.000
Investment growth

Immediate depreciation —0.023 —0.004 —0.015 —0.004 0.001
Successful defense —0.016 —0.009 —0.014 —0.003 0.001
Unsuccessful defense —0.158 0.021 0.041 0.013 —0.001
Ezxport growth

Immediate depreciation —0.063 —0.001 0.012 —0.001 0.000
Successful defense —0.021 0.001 0.013 0.000 0.000
Unsuccessful defense —0.065 —0.042 0.019 —0.001 0.000
Import growth

Immediate depreciation —0.059 —0.002 0.002 0.003 0.000
Successful defense —0.030 —0.010 0.004 0.003 0.000
Unsuccessful defense —0.167 0.006 0.033 0.011 —0.004
Debt-to-GDP ratio

Immediate depreciation 0.007 0.008 0.003 0.002 0.002
Successful defense 0.019 0.021 0.011 0.008 0.007
Unsuccessful defense 0.040 0.037 0.018 0.015 0.013
Unemployment rate

Immediate depreciation 0.006 0.004 0.001 0.000 0.000
Successful defense 0.002 0.000 —0.001 —0.001 —0.001
Unsuccessful defense 0.009 0.008 0.001 0.000 0.000

Notes: Shaded areas denote significant values at the 10 % level.
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Table E.7: Behavior of macroeconomic indicators after different crisis events controlled for triple crises
effects (occurrence of currency, banking and debt crises)

Year after crisis 1 2 3 4 5
Output growth

Immediate depreciation 0.002 0.003 0.010 0.004 0.001
Successful defense —0.001 0.002 0.000 0.000 0.000
Unsuccessful defense —0.034 0.013 0.012 0.003 0.001
Inflation

Immediate depreciation —0.015 0.015 0.076 0.058 0.019
Successful defense —0.005 —0.008 —0.007 —0.004 —0.002
Unsuccessful defense 0.079 0.014 0.020 0.034 0.026
Current account

Immediate depreciation 0.008 0.005 0.011 0.009 0.006
Successful defense —0.001 0.000 0.008 0.007 0.004
Unsuccessful defense 0.025 0.036 0.022 0.014 0.011
Private capital inflows

Immediate depreciation 0.008 0.014 0.022 0.001 0.000
Successful defense 0.003 0.002 —0.001 0.000 0.000
Unsuccessful defense —0.007 —0.014 —0.003 0.000 0.000
Private consumption growth

Immediate depreciation 0.005 0.005 0.006 0.001 0.000
Successful defense 0.000 0.009 —0.004 —0.001 0.000
Unsuccessful defense —0.021 0.011 0.002 0.000 0.000
Investment growth

Immediate depreciation —0.018 —0.009 —0.014 —0.003 0.001
Successful defense —0.017 —0.013 —0.018 —0.004 0.001
Unsuccessful defense —0.134 0.026 0.045 0.012 —0.001
Ezxport growth

Immediate depreciation —0.064 —0.004 0.011 —0.001 0.000
Successful defense —0.021 —0.002 0.012 0.000 0.000
Unsuccessful defense —0.063 —0.036 0.019 —0.001 0.000
Import growth

Immediate depreciation —0.054 0.003 —0.001 0.002 0.000
Successful defense —0.028 —0.008 0.002 0.003 0.001
Unsuccessful defense —0.148 0.017 0.029 0.007 —0.004
Debt-to-GDP ratio

Immediate depreciation 0.019 0.013 0.009 0.008 0.007
Successful defense 0.017 0.021 0.017 0.014 0.012
Unsuccessful defense 0.017 0.009 —0.011 —0.009 —0.007
Unemployment rate

Immediate depreciation 0.005 0.003 —0.001 —0.001 —0.001
Successful defense 0.001 —0.001 —0.002 —0.001 —0.001
Unsuccessful defense 0.010 0.009 0.002 0.000 0.000

Notes: Shaded areas denote significant values at the 10 % level.

36



Table E.8: Behavior of macroeconomic indicators after different crisis events controlled for contagion effects

Year after crisis 1 2 3 4 5
Output growth

Immediate depreciation —0.001 0.000 0.000 0.000 0.000
Successful defense 0.001 0.003 —0.002 —0.001 0.000
Unsuccessful defense —0.038 0.014 0.005 0.002 0.000
Inflation

Immediate depreciation 0.013 0.041 0.077 0.040 0.015
Successful defense 0.006 —0.005 —0.012 —0.005 —0.001
Unsuccessful defense 0.119 —0.035 —0.025 0.018 0.009
Current account

Immediate depreciation 0.003 0.001 0.011 0.009 0.006
Successful defense —0.001 0.001 0.009 0.007 0.004
Unsuccessful defense 0.031 0.034 0.027 0.018 0.013
Private capital inflows

Immediate depreciation 0.005 0.012 0.021 —0.002 —0.002
Successful defense 0.000 0.001 0.005 0.000 0.000
Unsuccessful defense —0.014 —0.015 —0.005 0.002 0.001
Private consumption growth

Immediate depreciation 0.009 0.004 0.000 —0.001 0.000
Successful defense 0.003 0.007 —0.010 —0.002 0.000
Unsuccessful defense —0.033 0.008 —0.003 0.001 0.000
Investment growth

Immediate depreciation —0.018 —0.005 —0.013 —0.003 0.000
Successful defense —0.003 —0.013 —0.010 —0.002 0.001
Unsuccessful defense —0.175 0.022 0.042 0.017 0.000
Ezport growth

Immediate depreciation —0.040 —0.014 0.002 0.000 0.000
Successful defense —0.004 —0.001 0.003 0.000 0.000
Unsuccessful defense —0.046 —0.038 0.006 0.002 —0.001
Import growth

Immediate depreciation —0.043 0.002 —0.012 —0.001 0.002
Successful defense —0.012 —0.011 —0.006 0.001 0.001
Unsuccessful defense —0.159 0.030 0.027 0.004 —0.005
Debt-to-GDP ratio

Immediate depreciation 0.001 0.004 —0.001 —0.001 —0.001
Successful defense 0.009 0.004 —0.004 —0.004 —0.004
Unsuccessful defense 0.052 0.032 0.029 0.023 0.018
Unemployment rate

Immediate depreciation 0.003 0.002 0.000 —0.001 —0.001
Successful defense —0.001 —0.003 —0.002 —0.001 0.000
Unsuccessful defense 0.010 0.006 0.002 0.000 —0.001

Notes: Shaded areas denote significant values at the 10 % level.
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Table E.9: Behavior of macroeconomic indicators after different crisis events controlled for exchange rate
regime effects

Year after crisis 1 2 3 4 5
Qutput growth

Immediate depreciation —0.013 0.001 0.011 0.006 0.002
Successful defense —0.002 0.001 —0.004 —0.002 —0.001
Unsuccessful defense —0.054 —0.003 0.003 0.005 0.002
Inflation

Immediate depreciation 0.014 0.046 0.089 0.049 0.025
Successful defense 0.019 0.007 0.000 0.003 0.003
Unsuccessful defense 0.118 —0.048 —0.044 0.002 —0.001
Current account

Immediate depreciation 0.012 0.017 0.019 0.014 0.009
Successful defense 0.001 0.001 0.007 0.006 0.004
Unsuccessful defense 0.037 0.042 0.026 0.017 0.013
Private capital inflows

Immediate depreciation 0.008 0.018 0.024 —0.004 —0.003
Successful defense 0.001 0.004 0.005 —0.001 —0.001
Unsuccessful defense —0.014 —0.013 —0.005 0.003 0.001
Private consumption growth

Immediate depreciation —0.005 0.000 0.012 0.003 0.000
Successful defense —0.001 0.005 —0.010 —0.002 0.000
Unsuccessful defense —0.048 0.004 0.004 0.007 0.000
Investment growth

Immediate depreciation —0.055 —0.024 —0.020 —0.002 0.002
Successful defense —0.017 —0.020 —0.015 —0.003 0.001
Unsuccessful defense —0.203 —0.026 0.047 0.027 0.006
Ezxport growth

Immediate depreciation —0.045 0.010 0.009 —0.001 —0.001
Successful defense 0.000 0.008 0.012 0.000 —0.001
Unsuccessful defense —0.056 —0.034 0.011 0.003 —0.001
Import growth

Immediate depreciation —0.085 —0.015 0.007 0.008 0.001
Successful defense —0.025 0.001 0.009 0.003 —0.001
Unsuccessful defense —0.200 —0.012 0.046 0.021 —0.003
Debt-to-GDP ratio

Immediate depreciation 0.042 0.061 0.045 0.036 0.029
Successful defense 0.025 0.026 0.012 0.009 0.008
Unsuccessful defense 0.089 0.114 0.086 0.068 0.055
Unemployment rate

Immediate depreciation 0.009 0.006 0.000 —0.002 —0.002
Successful defense 0.000 —0.003 —0.003 —0.002 —0.001
Unsuccessful defense 0.015 0.014 0.007 0.003 0.000

Notes: Shaded areas denote significant values at the 10 % level.
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Table E.10: Behavior of macroeconomic indicators after different crisis events controlled for strength effects
of the speculative attack

Year after crisis 1 2 3 4 5
Qutput growth

Immediate depreciation —0.007 0.000 0.008 0.004 0.001
Successful defense 0.001 0.003 0.001 0.000 0.000
Unsuccessful defense —0.052 0.006 0.009 0.004 0.001
Inflation

Immediate depreciation 0.000 0.036 0.086 0.043 0.016
Successful defense 0.022 0.006 —0.004 0.001 0.003
Unsuccessful defense 0.125 —0.031 —0.017 0.023 0.012
Current account

Immediate depreciation 0.007 0.002 0.010 0.008 0.005
Successful defense 0.000 0.002 0.007 0.005 0.003
Unsuccessful defense 0.034 0.037 0.027 0.018 0.012
Private capital inflows

Immediate depreciation 0.007 0.011 0.018 —0.002 —0.002
Successful defense —0.002 0.001 0.004 0.000 0.000
Unsuccessful defense 0.003 —0.016 —0.007 0.001 0.001
Private consumption growth

Immediate depreciation 0.003 0.005 0.007 0.001 —0.001
Successful defense 0.008 0.009 —0.007 —0.003 —0.001
Unsuccessful defense —0.060 0.001 0.000 0.003 0.001
Investment growth

Immediate depreciation —0.032 —0.007 —0.006 0.000 0.001
Successful defense —0.015 —0.015 —0.001 0.002 0.001
Unsuccessful defense —0.168 0.017 0.046 0.017 0.000
Ezxport growth

Immediate depreciation —0.056 —0.009 0.019 0.000 —0.002
Successful defense 0.001 0.001 0.010 0.000 —0.001
Unsuccessful defense —0.086 —0.042 0.019 0.002 —0.002
Import growth

Immediate depreciation —0.066 0.003 0.001 0.002 0.000
Successful defense —0.024 —0.009 0.009 0.004 —0.001
Unsuccessful defense —0.125 0.027 0.032 0.005 —0.006
Debt-to-GDP ratio

Immediate depreciation 0.020 0.015 0.009 0.007 0.006
Successful defense —0.012 —0.010 —0.018 —0.015 —0.012
Unsuccessful defense 0.012 0.010 —0.004 —0.005 —0.004
Unemployment rate

Immediate depreciation 0.007 0.004 —0.001 —0.002 —0.002
Successful defense —0.002 —0.004 —0.003 —0.002 —0.001
Unsuccessful defense 0.022 0.018 0.008 0.003 0.000

Notes: Shaded areas denote significant values at the 10 % level.
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Table E.11: Panel logit regression I

all immediate successful unsuccessful
crises depreciation defense defense
1 2 3) (4)
Individual lags
Real growth
t—1 2.665 —8.058 8.530* 12.316
(0.9) (—1.5) (1.8) (1.6)
t—2 —7.663** —8.886 —7.384 1.270
(—2.2) (—1.3) (—1.5) (0.2)
t—3 2.285 8.205 2.354 0.814
(0.8) (1.1) (0.6) (0.1)
All lags are zero (Chi2) 5.095 5.526 4.482 2.697
Prob. 0.165 0.137 0.214 0.441
Inflation
t—1 0.842 —0.307 0.658 2.667*
(1.4) (—0.1) (0.6) (1.9)
t—2 —1.537 —0.159 —2.120 —5.144*
(—1.6) (—0.0) (—1.0) (—-1.9)
t—3 0.689 0.432 0.699 1.474*
(1.5) (0.2) (1.0) (1.7)
All lags are zero (Chi2) 3.364 0.137 1.305 4.671
Prob. 0.339 0.987 0.728 0.198
Current account
t—1 —2.373 —12.087* 2.454 —1.424
(~0.7) (—1.8) (0.5) (~0.2)
t—2 3.819 8.607 2.180 9.569
(0.9) (1.0) (0.4) (0.9)
t—3 0.710 1.691 0.826 —19.425**
(0.2) (0.3) (0.2) (—2.0)
All lags are zero (Chi2) 1.825 4.125 1.943 4.703
Prob. 0.610 0.248 0.584 0.195
Private capital inflows
t—1 1.394 —0.733 1.911 16.107
(0.5) (—0.1) (0.5) (1.4)
t—2 2.739 21.573* —0.284 —0.450
(1.0) (1.7) (—0.1) (—0.0)
t—3 —0.370 —5.041 3.749 —6.767
(—0.1) (—1.0) (0.9) (—0.7)
All lags are zero (Chi2) 1.186 3.632 0.894 2.294
Prob. 0.756 0.304 0.827 0.514
Country & time fixed effects Yes Yes Yes Yes
Obs. 644 259 425 233
Countries 32 20 30 19

Notes: Dependent variable: Binary variable that takes on the value one if a crisis occurs and zero
otherwise. Z-values in parentheses. Significance levels: *** p<0.01, ** p<0.05, * p<0.10.
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Table E.12: Panel logit regressions 11

all immediate successful unsuccessful
crises depreciation defense defense
1) (2) 3) (4)
Individual lags
Real growth
t + 1 forecast —62.128* —31.030 —110.348** —120.636
(-1.7) (—0.4) (—-2.1) (—1.3)
t —4.121 —10.632 4.572 —26.287***
(—1.3) (—1.4) (0.8) (—3.4)
t—1 12.880** —0.950 16.549** 21.489
(2.3) (~0.1) (2.0) (1.4)
t—2 —9.085** —8.925 —10.110* —8.397
(—2.3) (—1.2) (—1.9) (~0.9)
t—3 —0.185 4.043 —0.579 —3.122
(=0.1) (0.5) (=0.1) (=0.3)
Inflation
t + 1 forecast —2.605 —2.041 —3.455 —11.574*
(-1.1) (—0.4) (—-1.1) (—1.8)
t 0.130 —0.383 —6.051 3.259
(03) (~0.3) (~1.5) (1.7)
t—1 2.300 1.354 3.272 4.295
(1.6) (0.3) (1.6) (0.8)
t—2 —2.315** —1.490 —2.195 —6.482
(—2.0) (—0.3) (-1.1) (—1.4)
t—3 0.990* 1.088 1.212 2.613*
(2.0) (0.5) (1.6) (1.7)
Current account
t + 1 forecast 30.796 27.731 34.864 18.173
(1.6) (0.7) (1.2) (03)
t —8.685** —16.508* —6.846 —34.387***
(—2.4) (—-1.9) (—1.3) (—3.6)
t—1 —10.278 —22.288 —9.830 13.037
(-1.1) (-1.1) (—0.7) (0.5)
t—2 5.632 15.967 3.712 10.814
(1.2) (1.5) (0.6) (0.8)
t—3 —2.790 —2.630 —1.472 —25.050**
(=0.7) (—0.3) (—0.3) (—2.2)
Private capital inflows
t 4+ 1 forecast —30.623 15.189 —70.047 —19.370
(—0.6) (0.1) (—0.9) (—0.2)
t —9.585** —16.974** —9.474 —13.887*
(—2.6) (—2.5) (—1.6) (—1.8)
t—1 —0.199 2.385 —1.490 37.905**
(—0.1) (0.3) (—0.3) (2.5)
t—2 0.746 23.530 —2.952 —16.231
(0.2) (1.5) (—0.6) (—1.6)
t—3 0.973 —5.939 3.731 —9.420
(0.3) (—0.9) (0.8) (=0.7)
Country fixed effects Yes Yes Yes Yes
Obs. 614 239 403 222
Countries 32 19 30 19

Notes: Dependent variable: Binary variable that takes on the value one if a crisis occurs and zero
otherwise. Z-values in parentheses. Significance levels: *** p<0.01, ** p<0.05, * p<0.10.
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Table E.13: PMG results of a panel VAR

Responses of Output growth Inflation Current Private
account capital inflows
Responses to:
Output growth;_1 0.155 0.191 —0.284%xx —0.027
(1.34) (0.47) (—3.6) (—0.59)
Inflations 1 —0.087 0.439%%x 0.025 —0.048xx
(—1.24) (7.61) (0.59) (—2.12)
Current accounty_1 0.382%%x% —0.016 0.491 %% —0.097xx
(3.41) (—0.05) (7.92) (—2.51)
Private capital inflows;_1 0.249 —0.045 —0.012 —0.043
(1.21) (—0.15) (—0.08) (—0.53)
Immediate depreciation;_—1 —0.006% 0.035 0.003 —0.000
(—1.76) (1.52) (0.67) (—0.15)
Successful defense;_1 0.007 0.005 —0.000 0.002
(1.07) (0.5) (—0.1) (0.7)
Unsuccessful defense; 1 —0.052%xx% 0.175x% 0.024% %% 0.001
(—3.59) (1.6) (2.9) (0.51)
Constant 0.107x% 0.424x% —0.044x 0.008
(1.58) (1.87) (—1.82) (0.7)
Obs. 637 637 637 637
Countries. 31 31 31 31
Wald chi2 53.13 85.17 186.43 12.21

Significance levels: *** p<0.01, ** p<0.05, * p<0.10.
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Table E.14: CCE results of a panel VAR

Responses of Output growth Inflation Current
account

Private
capital inflows

Responses to:

Output growth;_1 0.02 0.931 —0.185%x% 0.025
(0.18) (0.76) (—=1.97) (0.7)
Inflations 1 0.01 0.45T*** 0.047 —0.015
(0.15) (4.01) (0.78) (—0.73)
Current accounty_1 0.194x% 1.695 0.579%%% —0.157%xx
(1.82) (1.04) (6.19) (—2.61)
Private capital inflows;_1 —0.068 —0.21 0.148 —0.21 %%
(—0.35) (—0.36) (0.73) (—2.3)
Immediate depreciation;_—1 —0.018x 0.151 —0.001 0.001
(—1.84) (1.18) (—0.16) (0.64)
Successful defense;_1 0.003 0.134 —0.009 —0.003
(0.22) (0.82) (—0.97) (—0.66)
Unsuccessful defense;_1 —0.068%x 0.265% 0.002x%x* —0.001
(—2.27) (1.68) (1.97) (—0.87)
Constant 0.022 —0.701 —0.035 0.014
(0.48) (—1.18) (—0.91) (0.65)
Obs. 637 637 637 637
Countries. 31 31 31 31
Wald chi2 20.40 54.67 48.15 14.71

Significance levels: *** p<0.01, ** p<0.05, * p<0.10.
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AppendixF. The data

AppendizF.1. Data sources

Table F.15: The data

Data Description Source

Output growth Growth of GDP (constant), yoy WDI

Inflation Change in consumer price index, yoy WDI

Current account Sum of exports and imports as a share of GDP, WDI
ratio

Private capital inflows Foreign portfolio investments in the resp. IFS
economy as a share of GDP, ratio

Private consumption growth Household final consumption expenditure, etc. WDI
(constant)

Investment growth Growth of gross fixed capital formation WDI
(constant), yoy

Export growth Growth of exports of goods and services WDI
(constant), yoy

Import growth Growth of imports of goods and services WDI
(constant), yoy

Debt-to-GDP ratio Central government debt as a share of GDP WDI

Unemployment rate Unemployment, total (% of total labor force) WDI

Real effective exchange rate - WMM

Nominal exchange rate Exchange rate LC per EUR or USD WMM, IFS

Change in M1 Change in money stock, yoy WMM

Change in total reserves Change in foreign exchange reserves, yoy WMM, IFS

Exchange rate regime Exchange rate arrangements fine classification IRR

Short term interest rate - WMM, IFS

Dates on banking and debt crises - RR

IFS: International Financial Statistics, IMF
IRR: Ilzetzki et al. (2008)

RR: Reinhart and Rogoff (2011)

WDI: World Development Indicators, World Bank

WMM:  World Market Monitor, IHS Global Insight

AppendizF.2. List of countries (and anchor currency)

Argentina (US dollar), Brazil (US dollar), Bulgaria (Euro), Chile (US dollar), China (US dollar), Colombia (US dollar),
Czech Republic (Euro), Ecuador (US dollar), Estonia (Euro), Hong Kong (US dollar), Hungary (Euro), India (US dollar),
Indonesia (US dollar), Korea (US dollar), Latvia (US dollar), Lithuania (US dollar), Malaysia (US dollar), Mexico (US dollar),
Pakistan (US dollar), Peru (US dollar), Philippines (US dollar), Poland (US dollar), Russia (US dollar), Singapore (US dollar),
Slovak Republic (Euro), Slovenia (Euro), South Africa (US dollar), Sri Lanka (US dollar), Taiwan (US dollar), Thailand (US
dollar), Turkey (US dollar), Venezuela (US dollar)

The anchor currency classification refers to the background material of Ilzetzki et al. (2008) which is available online at

http://www.carmenreinhart.com/research/publications-by-topic/exchange-rates-and-dollarization.
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