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Abstract

This paper studies the general long-term e�ects of systemic bank-
ing crises on real GDP from a large data set of 83 countries over the
period 1960-2011. We develop the statistical framework of an Unob-
served Component model (Harvey 1985) and analyze the response
process of real GDP as a sum of permanent and transitory dynamic
processes. This provides empirical motivation for a structural inter-
pretation of the economic system and insights into post-crisis policy
implications. Our main �ndings are as follows: First, the impact
of banking crises on output is negative and highly persistent. Sec-
ond, more advanced economies tend to be more adversely a�ected
in terms of the magnitude of the output loss. Third, the majority of
this loss in advanced countries is driven by transitory rather than the
permanent components, leading to a substantial rebound of the over-
all output. The implication for policy makers is that counter-cyclical
policies have the potential to meaningfully a�ect the recovery from
a banking crisis.
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1 Introduction

The recent �nancial crisis of 2007-2008, which started in the US caused a wave

of systemic banking crises in many developed economies. More than �ve years

after the onset of the 2007-2008 �nancial crisis, the pace of recovery of the US

economy has been unusually weak from a historical experience. Employment

growth remains sluggish and GDP growth is still below its 5 and 10 year aver-

ages in the run-up to the crisis. The signs of economic stagnation have brought

about concerns over the long-run consequences of �nancial crises on the eco-

nomic system. Policy makers and the public alike have many questions: What

are the typical depth and duration of the recessions associated with �nancial

crises? How long does it take for an economy to recover to its potential - if

ever? A preliminary examination of past international experiences in Figure 1

shows the possible long term e�ect of crises on GDP: all countries experience a

large contraction in output following the onset of banking crises, and for some

countries, even the pace of economic growth is slower than the pre-crisis aver-

age growth. Knowledge of the nature of recessions and subsequent recoveries is

crucial information for policy makers to respond timely and e�ectively to the

adverse impacts of �nancial crises. However, there exists relatively few empirical

studies which focus on the pattern of recovery from �nancial crises.

Notable exceptions are Reinhart and Rogo� (2008a, 2009, 2012) and Cerra and

Saxena (2008). From extensive archives of �nancial crises over the past eight

centuries, Reinhart and Rogo� give a clear answer that slow recoveries from

�nancial crises are common across countries and time1. Although each crisis

event has di�erent initial conditions, recessions associated with �nancial crises

tend to be severe, and furthermore, protracted in terms of post-crisis behavior

1Reinhart and Rogo� (2008b) show that �nancial crises are 'equal opportunity menace' in
advanced and developing countries
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of various key macroeconomic variables.

IMF scholars, Cerra and Saxena systematically examined Reinhart and Rogo�'s

hypothesis that slow economic recoveries are the norm. Using a simple time

series model with a data of 190 countries over the past 40 years, they studied the

general response pattern of post-crisis GDP and reached the shocking conclusion

that our standard notion of economic recovery may be illusory: we never return

to the trend. The output loss caused by �nancial crises is persistent. 2

Motivated by Cerra and Saxena, this paper studies the general dynamics of real

GDP after banking crises across a wide range of economies over the long run.

Using a framework of the Unobserved Component (UC) model (Harvey 1985),

we examine the dynamic response of real GDP to a banking crisis as the sum of

permanent and transitory components. This provides empirical motivation for

a structural interpretation of the economic system and insights into post-crisis

policy implications. The contribution of this paper to the existing literature is

twofold:

First, the paper o�ers a trend-cycle decomposition model with a crisis dummy

which estimates the permanent and transitory e�ects of banking crises on real

GDP.

Second, the paper investigates the existence of any di�erential impact of banking

crises across income groups.

Our �ndings are consistent with Cerra and Saxena; the impact of banking crises

on output is negative and highly persistent and more advanced economies tend

to be more adversely a�ected in terms of the magnitude of the initial output loss

and the severity of the resulting recession (as measured by the trough). However,

our empirical approach allows for deeper policy implications. In particular, we

2Building on work by Cerra and Saxena, IMF (2009b) studies the relative contribution of
employment rate, the capital-to-labor ratio, and total factor productivity to the permanent
loss.
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�nd the majority of the loss in advanced countries is driven by the transitory

component of output - not the permanent component. The implication for policy

makers being that counter-cyclical policies have the potential to meaningfully

a�ect the recovery from a banking crisis.

The structure of the paper is as follows. Section 2 discuss the general concept

of economic recovery. Section 3 presents the empirical methodologies and data.

The empirical results are given in Section 4. Section 5 presents some concluding

remarks.

2 Decomposing Output in Order to Characterize Recov-

ery

In this section, starting with the general concepts of the permanent and tran-

sitory components of real GDP, we discuss three di�erent characterizations of

economic recovery.

2.1 Permanent and Transitory

Recent empirical analysis of business cycles is associated with decomposition

of the original series into a permanent component or 'trend' and a transitory

component or 'cycle'. In statistics, trends represent slow and relatively stable

movements of a series while cycles are the short-run �uctuations around trends.

It is conventional in the contemporary economics profession to distinguish these

two components in terms of economic analysis. A permanent component of

GDP typically lies in the domain of Economic Growth Theory which focuses on

the growth of potential output of an economy. The determinants of growth are

attributed to structural factors, namely inputs of labor and capital, total factor

productivity and other economic institutional factors. On the other hand, a

transitory component is deemed to be in the domain of Business Cycle Theory

which focuses on the output gap - deviations from the trend.
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Failing to distinguish the permanent and transitory e�ect of a banking-crisis

shock may lead to major policy errors which cause the disruptions of an econ-

omy to linger. For example, an output decline caused by some adverse shock

can be attributable to a downward shift in the permanent component or/and a

fall in the transitory component. If the negative impact of the shock is transi-

tory, conventional counter-cyclical policies which attempt to cushion the adverse

shock will likely compensate the demand fall and stabilize the unwanted �uctu-

ation. In contrast, if the impact is a permanent shock, then such policies may

not work as well as expected, and structural reforms may be necessary.

2.2 Characterizations of Economic Recovery

Economists generally refer the term �economic recovery� as a recovery from the

trough of a business cycle to �full potential� of the economy. However, there is no

academic consensus on how to actually characterize the completion of recovery

from �nancial crises. Duration of recovery can di�er in the focus on (1) trend

growth, (2) trend level, and (3) trend projection. The �rst type of recovery is

completed when the output growth following the trough of recessions returns

to the pre-crisis trend growth. A focus on the second characterization would

require output to return to its pre-crisis peak level. The third characterization

of recovery is accomplished when/if output returns to the projected trend line

which represents what the outptu would have been if there had been no crisis.

The visualization of each characterization of recovery is given in Figure 2.3

In this paper, our de�nition of economic recovery stays in line with the third

3IMF (2009a) applies the �rst characterizations of recovery to see the short-run recovery.
IMF (2009b), Papell and Prodan (2011) and Howard et al. (2012) use the second character-
ization. The third is used by Cerra and Saxena (2008), IMF (2009b) , Haugh et al. (2009),
Wynne (2011) ,Leaven and Valencia (2012) , each of who applies a di�erent statistical method-
ology to estimate the trend. For instance, IMF (2009b) estimates the precrisis linear trend
from the output between 10 and 3 years before the onset of the crisis episode.
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characterization of recovery, with the intent to answer the question of whether,

after a severe banking crisis, an economy will ever fully reach its earlier trajec-

tory for trend GDP, or if some future output capacity is lost permanently.

3 Empirical Framework

3.1 Data

Our data set covers 83 countries (Table 1) with 98 episodes of systemic bank-

ing crises over the period 1960-2011. Data for banking crisis dates are taken

from Leaven and Valencia (2012). All crisis episodes are considered to be se-

vere enough to have a major macroeconomic impact.4 We employ the World

Development Indicators (WDI) as a source of real GDP in constant 2005 US

dollars. We classify our samples into four country groups of high income, upper

middle income, lower middle income, and lower income countries, as done by

Cerra and Saxena (2008), to examine the possibility of a di�erential impact in

banking system across income levels.5

3.2 Examing Recovery without Decomposing Output

First, we estimate Cerra and Saxena (2008)'s output growth model with a crisis

dummy to provide a comparison to our model. The estimated model is presented

4

Leaven and Valencia (2012) de�ne a systemic banking crisis by quantitative indicators mea-
suring a degree of banking sector distress and government intervention into banking system,
such as a sharp increase in bank runs, nonperforming loans, liquidity support, and bank
nationalizations, combined with subjective criteria.

5The classi�cation of income group of countries is also based onWDI. High income countries
with per capita real GDP over 9,075 US dollars, upper middle income countries with per capita
real GDP between 2,936 and 9,075, lower middle income countries with per capita real GDP
between 736 and 2,935 dollars and low income countries with per capita real GDP less than
736 dollars.
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as follows:

∆yi,t = αi +

4∑
j=1

βj∆yi,t−j +

4∑
s=0

δsdi,t−s + εi,t1

where ∆yi,t indicates real GDP growth of country i at year t, αi is a country-

�xed e�ect, and a crisis dummy variable di,t represents whether a crisis event

takes place or not. di,t = 1 if it is the �rst year of a banking crisis, and

di,t = 0 otherwise.6We calculate the impulse response functions (IRF) with a

one standard error band from the estimates of the model, and the estimated

responses are reported in Figure 3.

3.3 Examining Recovery with Decomposing Output

We consider output empirical model which decomposes the output yt into two

independent dynamic processes: a permanent component τt and a transitory

component ct as follows:
7

yt = τt + ct (2)

τt = µ+ τt−1 +

p∑
i=0

θidt−i + εt (3)

ct = φct−1 +

q∑
j=0

δjdt−j + νt (4)

where, µ is the constant drift term of the random walk process of τt. The

transitory component, ct, follows an AR(1) process with AR parameter φ with

6 This approach was initially proposed by Romer and Romer (1989) to assess the long-term

impact of monetary policy. Applying this approach, Furceri and Mourougane (2012) study

the e�ect of banking crises on potential output. Furceri and Zdziencka (2011) estimate the

medium term impact of debt crises on output.

7See Appendix C for the general framework of the UC model.
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|φ| < 1. The crisis dummy, dt, indicates the onset of a banking crisis as in

Equation (1). The error terms, εt and vt, are uncorrelated zero-mean white

noise with variance σ2
ε and σ

2
v . The parameter, θi(i = 0, ..., p) and δj(j = 0, ..., q)

in Equations (2.2) and (2.3) quantify the dynamic impacts of a banking-crisis

shock on permanent and transitory components.8

Once a dynamic system (Equation (2.1) - (2.3)) is written in a state-space form,

the unobserved state vector can be estimated using a recursive algorithm known

as the Kalman �lter, which updates the guesses from the system based on the

prediction errors.9

The model is estimated using the Bayesian approach of Markov Chain Monte

Carlo (MCMC) with 10,000 iterations and 2,000 burn-in draws. We assume the

standard settings of conjugate priors for the unknown parameters. That is, for

the standard errors we specify an Inverse-Gamma prior and for the dynamic

coe�cients we specify a Normal prior. To see the dynamic reaction of yt, we

calculate the impulse response functions for both the permanent and transitory

components to a unitary banking crisis shock. The impact multipliers on the

permanent and transitory components are directly estimated as θ0 and δ0, re-

spectively. One-year ahead responses are respectively given by (θ0 + θ1) and

(φδ0+δ1) and so on for subsequent periods.

Our intention is to analyze the underlying common pattern of output response

rather than each country's individual behavior. We calculate the group mean

of each estimated parameter (Table 2) and generate the responses with ±1

S.E con�dence intervals to assess the statistical signi�cance of the estimation

results.10

8p and q are set to be four. We do not observe any lag more four than whose coe�cient is
statistically signi�cant.

9See Appendix A and B for the technical details of computation
10Alternatively, we calculate the group mean of responses generated from each country's

estimated. The results do not show any qualitative di�erence from we report in this paper.
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4 Empirical Results

4.1 The Output Loss is Permanent For All Countries

Figure 4 illustrates the typical response of output (A), the permanent component

of output (B), the transitory component (C) at a ten-year horizon. We also

decompose the share of the output response attributed to each component.11

The key �nding is that output never fully recovers from a banking crisis. The

initial output loss of 1 percent is dwarfed by the eventual trough where the

output loss reaches 2.25 percent. Although output rebounds from this deep

recession, the gains are minimal with the output loss remaining at 2 percent

7 years after the onset of the crisis. Although our qualitative �ndings align

with Cerra and Saxena's model, there are large quantitative di�erences. In

particular, the long-run output loss in our model is only one-fourth as large as

their model predicts.

Moreover, our model can speak to the behavior of both the permanent and

transitory components following a banking crisis. On impact, the decline in

output is evenly attributable to both permanent and transitory components.

However, the negative transitory e�ect diminishes quickly after 2 years and

then approaches zero after 7 years. These combined e�ects lead to output never

recovering from a banking crisis.

4.2 Deeper Trough but Stronger Recovery

The general result that output never fully recovers from a banking crisis is

robust when we examine the responses across groups of countries. However,

there are two large di�erences in the dynamics of output as income levels vary

11Note that, from Equation (2.1), the overall output response is the sum of permanent and
transitory responses.
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(Figure 5). (i) First, the depth of the initial and trough output losses varies

across income levels, as does the length of time it takes to reach the trough. (ii)

The second point of distinction among income groups is the degree of partial

recovery following a banking crisis.

As to the �rst point, developed countries tend to have larger output losses from

the onset of a crisis through a deeper trough compared to the one in developing

countries. For example, the onset of a crisis decreases output by almost three

times as much for upper middle income countries compared to lower middle

income countries. Similarly, the trough of the recession following a banking

crisis is only two-thirds as deep in lower middle income countries compared to

upper middle income countries. The time it takes to reach the trough also varies

across income groups. Wealthier countries reach the trough about 2 years earlier

compared to lower middle income and low income countries.

These results are consistent with the �nding of Cerra and Saxena (2008) that

richer countries are more seriously a�ected by banking crises. The larger output

losses in advanced economies are driven by higher level of deepening of banking

systems, which leads to a more desruptive banking crisis (Krozner, Laeven, and

Klingebiel 2007). In contrast, the less developed economies tend to be less

dependent on the banking system itself and therefore the failure of banks may

not cause serious macroeconomic e�ects.

As to the second point, the degree of partial recovery also varies across income

groups. In the case of high income countries, more than 25 percent of the output

loss at the trough is recuperated in subsequent years while bounce-back e�ect

is much weaker in less developed countries. This feature of our model is not

shared by Cerra and Saxena's model. In their model, high income economies

experience a continuous, but diminishing fall in output.

This long-run di�erence between income groups is, by construction, due to dif-
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ferences in the behavior of the permanent component of output. As countries

income levels increase, the transitory component of output is more important

in explaining the behavior of output following a banking crisis.12

4.3 Robustness Check: Historical Decomposition of Real

GDP Growth

The above results are robust when we look at the historical decomposition of

post-crisis output growth. Figure 6 illustrates a transition of the average output

growth across countries following the onset of banking crises together with the

growth of the permanent and transitory components estimated from our model.

Over the initial two years the drop in the detrended/permanent component of

output growth is generally more than twice as large as the drop in the transi-

tory component of output growth. The only exception is the case of high income

countries, where the reverse is true. One year after the crisis the negative impact

of the transitory component doubles that of the permanent component. Lower

middle and low income countries experience the dynamics of output growth

which are consistent with a structural change in output growth with the per-

manent component accounting for nearly all of the drop in output growth over

the periods.

4.4 Is US Recovery on the Right Track? Great Recession

vs. Great Depression

Figure 7 overlays the response of US GDP from the 2008 Financial crisis with

that from Great Depression and typical response of high income countries from

past banking crises.

12Aguar and Gopinath (2007) �nd that business cycle �uctuations in emerging markets are
primarily driven by permanent shocks rather than transitory shocks.
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Our results show that the path of US real GDP after the recent crisis is tracking

what we might expect from our historical experience. Despite the fact that the

transitory loss is larger in magnitude compared to that from the past, the per-

manent response is slightly less severe than typical banking crisis in a developed

country. This is in stark contrast to our model's interpretation of the Great

Depression where the permanent component of output explains the majority

the recession. Although it is still early in the recovery process from the 2008

Financial Crisis, few would disagree that the policy response to this point has

di�ered greatly from the initial reaction to the Great Depression. Our inter-

pretation of these facts leads us to believe the unprecedented e�orts of policy

makers ranging from TARP to QE 1/2/3 has played a large role in preventing

some of the permanent damage from the 2008 crisis. Although the relative per-

formance has been better, the the long-run outlook is still bleak. A signi�cant

portion of output will never be recovered despite enormous e�orts by policy

makers.

5 Conclusion

In this paper, using the Unobserved Component model with a banking-crisis

dummy, we quantify the general e�ects of systemic banking crises on real GDP

and its two components, the permanent component and the transitory compo-

nent over the past �ve decades across a wide range of economies

In addition to the negative and persistent e�ect of banking crises on real GDP,

we also �nd the response patterns of the transitory and permanent output com-

ponents and their contribution to the overall output vary in level of economic

development: the depth of the loss for more developed countries tends to be

greater, but more of the output loss is recuperated.
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A question arises: what economic factor determines the output loss to be per-

manent or transitory? Existing safety net systems and appropriate policy re-

sponses are likely to a�ect the long-run response of output. For a given sized

shock, these ex-ante and ex-post policies would limit the spread of panic in

�nancial systems and reduce uncertainty about the future investment returns

and risk premia, a�ecting the growth in capital input, R&D spending and total

factor productivity.

As noted in Leaven and Valencia (2012), there is a marked di�erence in ex-ante

and ex-post macroeconomic policies across income level of economies. Advanced

economies generally have more �nancing options to apply traditional/nontraditional

policies because of better institutions and access to international capital mar-

kets. In contrast, less developed countries often have budgetary and policy

restrictions to dealing with the initial adverse shocks of crises. For example,

guarantees on bank liabilities are commonly used by developed countries while

not in emerging countries. Also, wealthier countries are more likely to imple-

ment capital injections and liquidity support when their banking systems are

under duress.
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Appendix A. Unobserved Component Model

Practically, researchers use an empirical model to remove a trend from the out-

put and tell if the economy is above or below its potential. This procedure is

called trend and cycle decomposition. The practical problem is how to decom-

pose a series in spite of the fact that trend and cycle are not observed.

Nelson and Plosser (1982) presented statistical evidence that supports the hy-

pothesis of unit root in a macroeconomic time series, suggesting the series of real

GDP contains a stochastic trend plus a stationary component. Harvey (1985)

introduced an unobserved component (UC) model that describes the observed

series yt as the sum of a stochastic permanent component τt and a transitory

component ct
13. The UC model is considered as a "structural" time series model

in the sense that each of components has a direct interpretation: trend as po-

tential output and cycle as business cycle. The general framework of the UC

model is give by:

yt = τt + ct (1)

τt = µt + τt−1 + ηt, ηt ∼ i.i.d.N(0, σ2
η) (2)

µt = µt−1 + ζt, ζt ∼ i.i.d.N(0, σ2
ζ ) (3)

ct = ψ(L)εt, εt ∼ i.i.d.N(0, σ2
ε) (4)

One of key features of this model is that an error term ηt in τt has a perma-

nent e�ect on a series (Equation 2). τt is modeled as a random walk process

with a stochastic drift µt, which itself follows a random walk. The transitory

component ct is assumed to be a stationary process where all the roots of ψ(L)

13 There exists some other decomposition techniques, such as Hodrick-Prescott (HP) �lter

(1977), Beveridge-Nelson Decomposition (1981).
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lie outside the unit circle. The error terms ηt, ζt, and εt are assumed to be

mutually independent. If σ2
η and σ2

ζ are set to zero then the τt reduces to a

deterministic linear trend, and yt does to a trend stationary process.

As shown in the right panel of Figure A.2., the downturns of the estimated cycle

component of US GDP concurs well with the periods of US recessions de�ned

by National Bureau of Economic Research (NBER).
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Appendix B: State-space Representation of the UC model

with Crisis Dummies

Equations (5), (6), and (7) can be written in a state-space form as follows:

Measurement Equation:

yt =

[
1 1

] τt

ct

 .
Transitory Equation: τt

ct

 =

 1 0

0 φ


 τt−1

ct−1

+


p

Σ
i=0
θidt

q

Σ
j=0

δjdt

+

 µ

0

 +

 εt

νt



Appendix C: Technical Details of the Computation

We would de�ne the matrices and vectors of the above as follows:

ξt =

 τt

ct

 F =

 1 0

0 φ

 H =

[
1 1

]

vt =

 εt

νt

 Q =

 σ2
ε 0

0 σ2
ν

 Dt =

 µ+
p

Σ
i=0
θidt

q

Σ
j=0

δjdt


Once a dynamic time series model is written in a state-space form, the Kalman

�lter computes the optimal estimate of the unobserved state vector ξt, con-

ditional on the parameters of the model and the appropriate information set.

Following Kim and Nelson (1999), the Kalman �lter consists of the two steps,

prediction and updating:

Prediction:

ξt|t−1 = Dt + Fξt−1|t−1

Pt|t−1 = FPt−1|t−1F
′ +Q
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ηt|t−1 = yt − yt−1 = yt −Hξt|t−1

ft|t−1 = HPt|t−1H
′

Updating:

ξt|t = ξt|t−1 +Ktηt|t−1

Pt|t = Pt|t−1 −KtHPt|t−1

where

Kt = Pt|t−1H
′f−1t|t−1(Kalman gain),

yt|t−1 = E[yt|Ωt−1] = Hξt|t−1 , (Ωt−1 is an information set up to t-1)

ξt|t−1 = E[ξt|Ωt|t−1] , ξt|t = E[ξt|Ωt|t]

Pt|t−1 = E[(ξt − ξt|t−1)(ξt − ξt|t−1)′], Pt|t = E[(ξt − ξt|t)(ξt − ξt|t)′]

ηt|t−1 = yt − yt−1 , ft|t−1 = E[η2t|t−1]

We apply a Bayesian estimation method, Markov Chain Monte Carlo (MCMC)

in our empirical model, in which both the model's hyperparameters and the

state variables are treated as random variables. The technical procedures follow

Kim and Nelson (1999).
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Table 1: Banking Crises Episodes

High Upper Middle Lower Middle Lower

Income Income Income Income

Austria 2008 Algeria 1990 Albania 1994 Burundi 1994

Belgium 2008 Argentina 1981 Bolivia 1986 Benin 1988

Croatia 1998 Argentina 1989 Bolivia 1994 Burkina Faso 1990

Denmark 2008 Argentina 2001 Cape Verde 1993 Bangladesh 1987

Finland 1991 Azerbaijan 1995 Cameroon 1987 Central Africa 1976

Germany 2008 Bulgaria 1996 Cameroon 1995 Central Africa 1995

Ireland 2008 Belarus 1995 Congo Rep 1992 Chad 1983

Israel 1977 Brazil 1994 Egypt 1980 Chad 1992

Italy 2008 Chile 1976 El Salvador 1989 Congo, DR 1983

Japan 1997 Chile 1981 Ghana 1982 Congo, DR 1991

Korea 1997 Colombia 1982 Georgia 1991 Congo, DR 1994

Netherland 2008 Colombia 1998 India 1993 Haiti 1994

Norway 1991 Dominican Rep 2003 Indonesia 1997 Kenya 1985

Portugal 2008 Ecuador 1981 Morocco 1980 Kenya 1992

Slovak 1998 Ecuador 1998 Nigeria 1991 Kyrgyz 1995

Spain 1977 Hungary 1991 Nigeria 2009 Liberia 1991

Spain 2008 Jordan 1989 Nicaragua 1990 Madagascar 1988

Sweden 1991 Macedonia 1993 Nicaragua 2000 Mali 1987

United Kingdom 2007 Mexico 1994 Philippine 1983 Mozambique 1987

United States 2007 Malaysia 1997 Paraguay 1995 Mauritania 1984

Panama 1988 Senegal 1988 Niger 1983

Peru 1983 Ukraine 1998 Nepal 1988

Romania 1990 Ukraine 2008 Sierra Leone 1990

Russia 1998 Vietnam 1997 Togo 1993

Thailand 1983 Yemen 1996 Uganda 1994

Thailand 1997 Zambia 1995 Zimbabwe 1995

Turkey 1982

Turkey 2000

Uruguay 1981

Uruguay 2002



Table 2 : Parameter Estimates

Full Sample High Upper Middle Lower Middle Lower

Income Income Income Income
γ0 -0.481 -0.271 -0.702 -0.314 -0.575

(0.076) (0.131) (0.150) (0.136) (0.187)
γ1 -0.587 -0.602 -0.839 -0.537 -0.309

(0.071) (0.139) (0.146) (0.140) (0.144)
γ2 -0.381 -0.440 -0.531 -0.343 -0.177

(0.067) (0.139) (0.117) (0.129) (0.145)
γ3 -0.381 -0.336 -0.221 -0.348 -0.302

(0.065) (0.139) (0.110) (0.137) (0.130)
γ4 -0.216 -0.169 -0.203 -0.212 -0.279

(0.060) (0.130) (0.107) (0.129) (0.125)
µ 4.081 4.033 4.347 4.347 3.532

(0.159) (0.397) (0.276) (0.306) (0.299)
δ0 -0.474 -0.706 -0.671 -0.218 -0.264

(0.054) (0.112) (0.099) (0.110) (0.108)
δ1 -0.650 -1.210 -0.85 -0.456 -0.067

(0.055) (0.120) (0.102) (0.108) (0.109)
δ2 -0.429 -0.895 -0.520 -0.288 -0.012

(0.054) (0.112) (0.098) (0.110) (0.110)
δ3 -0.280 -0.573 -0.191 -0.241 -0.151

(0.051) (0.108) (0.096) (0.108) (0.106)
δ4 -0.172 -0.213 -0.157 -0.147 -0.176

(0.053) (0.115) (0.099) (0.107) (0.108)
θ 0.254 0.238 0.251 0.263 0.262

(0.011) (0.017) (0.017) (0.023) (0.299)
σ2
ε 5.160 5.704 4.792 5.908 4.349

(0.772) (1.807) (1.164) (1.769) (1.298)
σ2
ν 1.888 1.090 1.557 2.111 2.833

(0.142) (0.369) (0.157) (0.304) (0.326)

Notes:

1. The table reports the estimated parameters of equations (3) to (5) by income groups.

2. We test the country samples one by one and calculate an average of each parameter across

the samples in the same income group. Averaged standard errors are reported in parenthesis.



Figure 1: Real GDP and Growth after Systemic Banking Crises

Note:

The shaded areas represent the times of recessions following banking crisis episodes. The

dashed lines denote the pre-crisis average growth and average growth after recessions associ-

ated with the crises.



Figure 2. Characterizations of Output Recovery

Notes:

1. T represents the year of the onset of the banking crisis.

2. RE1, RE2, RE3 represent the completions of Recovery 1, 2, and 3, respectively.



Figure 3. Impulse Responses of Output to Banking Crisis Shock: Cerra and Saxena (2008)'s Model

Notes:

1. A percent change in output is on the vertical axis. The horizontal axis represents the number of years after a crisis shock.

2. The �gures report the impulse responses of output to a banking crisis shock (solid lines) derived from CS's model. The dashed lines denote the
upper and lower bound of one SE con�dence band.



Figure 4. Responses of Output: UC model with Crisis Dummies

Notes:

1. The vertical axis measure the output change (in percent) . The horizontal axis represents the number of years after a crisis shock.

2. Panel (A), (B) and (C) report the impulse responses (solid lines) of output, trend, and cycle with plus/minus one S.E. con�dence intervals (dashed
lines). The responses are derived from the estimates in the �rst column of Table 2.

3. Panel (C) reports what percentage of the output loss (vertical axis) is attributed to trend and cycle over years from a shock (horizontal axis).



Figure 5. Responses of Output by Income Levels

Notes:

1. The �gures in the columns of (A), (B) and (C) report the responses of output, trend and
cycle (solid lines) by income groups, respectively. The dashed lines denote plus/minus one SE
con�dence intervals around the impluse response functions.

2. The panels in the fourth row (D) report what percent of output loss is attributed to trend
and cycle (vertical axis) over time from the onset of a crisis shock.



Figure 6. Decomposition of Output Growth

Notes.

1.The vertical axis represents output growth rate (in percent). The horizontal axis represents
the number of years from banking crisis episodes.

2. The �gures illustrate the empirical decomposition of output growth into permanent growth
and transitory growth according to income levels of economies.

3. For each country, we adjust output growth and permanent growth by removing mean
permanent growth over the sample period to make them comparable to transitory growth.
Growth over 6 years after crisis episodes are taken, and averaged over the same income group.



Figure 7. US Recovery from 2008 Financial Crisis VS Great Depres-

sion

Source:

Total Economy Database and World Development Indicators

Note:

The �gure overlays the responses of the US GDP from the 2008 Financial crisis (thicker line)

along with Great Depression (dashed line) and the averaged response of high income countries

from the past banking crises over the sample period of 1960-2011 (thinner line) with ±1 SE

con�dence bands.

Figure A. Trend and Cycle from UC model on US Real GDP

Source: Federal Reserve Bank of Saint Louis, FRED.

Note: The vertical axis represents the logarithm of real GDP. The shaded areas indicate the

periods of recessions de�ned by NBER


