
  

 

 

Tilburg University

Financial crisis and monetary policy

Karatas, B.

Publication date:
2014

Document Version
Publisher's PDF, also known as Version of record

Link to publication in Tilburg University Research Portal

Citation for published version (APA):
Karatas, B. (2014). Financial crisis and monetary policy. [Doctoral Thesis, Tilburg University]. CentER, Center
for Economic Research.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Download date: 24. May. 2023

https://research.tilburguniversity.edu/en/publications/41e463f0-e122-4379-8db5-6547713486d4


 
 
 
 
 

FINANCIAL CRISIS AND       
MONETARY POLICY 

 
 

 

BİLGE KARATAŞ 

 
November 7, 2014  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

FINANCIAL CRISIS AND       
MONETARY POLICY 

 
 

 

 

 

Proefschrift 
 

ter verkrijging van de graad van doctor aan Tilburg University op gezag van 
de rector magnificus, prof. dr. Ph. Eijlander, in het openbaar te verdedigen ten 
overstaan van een door het college voor promoties aangewezen commissie in 
de aula van de Universiteit op vrijdag 7 november 2014 om 10.15 uur door 
 

BİLGE KARATAŞ 

 
geboren op 4 oktober 1980 te Ankara, Turkije. 

  



 
 
 
 
 PROMOTIECOMMISSIE: 
 
 
PROMOTOR: prof. dr. S.C.W. Eijffinger 

  

OVERIGE LEDEN: dr. B.V.G. Goderis 

prof. dr. J. de Haan 

prof. dr. H.P. Huizinga 

prof. dr. C.J.M. Kool 

prof. dr. W.B. Wagner 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 



 
 

ACKNOWLEDGEMENTS 
 

This dissertation summarizes the research that I have conducted throughout my Ph.D. period 

in Tilburg University. In this part, I would like to express my gratitude to those who supported 

me during this period of my life. 

 

First, and foremost, I would like to thank my supervisor Sylvester Eijffinger for his support 

and supervision throughout these years. He has been guiding me since my master thesis, and 

this collaboration continued throughout my research master and, of course, Ph.D. studies. 

During this period, our conversations shaped my research ideas and his vision inspired me. 

With his guidance and support, I have also had the opportunity to conduct research 

independently. I am grateful for his significant role in shaping this researcher that I have 

become today.  

 

I would like to express my gratitude to my dissertation committee members, Benedikt Goderis, 

Jakob de Haan, Harry Huizinga, Clemens Kool and Wolf Wagner. I am honored to have them 

as my Ph.D. committee members. Their comments and suggestions have helped me a lot in 

improving my dissertation. 

 

Tilburg University, in general, has provided my great research opportunities. Thanks to all my 

colleagues and the administrative staff in the Economics Department and the CentER Graduate 

School for making the life of a Ph.D. student much easier and smoother. During this period, I 

also had the opportunity to visit the Research and Monetary Policy Department of the Central 

Bank of Turkey, and the Department of Economics of Universitat Autonoma de Barcelona as 

a visiting researcher. These opportunities provided me with great insights regarding my 

research, and gave me the opportunity to interact and exchange ideas with the researchers both 

new and established in the field. 

  

During my time as a Ph.D., I also supervised the theses of bachelor and master students and 

taught various economics courses with wonderful colleagues who were gladly sharing their 

experiences and ideas with me. It is at this period that I discovered teaching gives me pleasure 



Acknowledgements 

 

and I am lucky enough to have continued doing so for the last two years of my Ph.D. studies 

at the Avans University of Applied Sciences.  

 

Emotional support is one of the most important ingredients for a successful Ph.D., and these 

last years that I have spent would not be the same without my friends. My dear friends, thank 

you very much for your support, advice and encouragement throughout this process. I am very 

lucky to have you in my life!  

 

Lastly, there is no support as theirs: my family. They had the most difficult job, raising me. 

Without their support and love, I could not be able to reach where I am now.  

 

Canım annem, canım babam; buraya gelmemde, hayatımdaki tüm başarılarımda, bana 

verdiğiniz güven için, her kararımda arkamda olup beni desteklediğiniz ve bana inandığınız 

için ve sonsuz özleminiz için çok teşekkür ederim. Canım kardeşim, sen benim kardeşten öte, 

biricik dostum ve sırdaşımsın, bu zorlu dönemde her anımda yanımda olduğun ve uzakta 

olduğumu hiçbir zaman hissettirmediğin için çok teşekkür ederim. İyi ki varsınız, iyi ki 

ailemsiniz… 

 

 

 

 

 

 

 

 

 

 

 



 

 

 CONTENTS 
 

1 Introduction ................................................................................................................ 1 

1.1 Stylized facts ...................................................................................................... 2 

1.2 The Aim and Structure of The Thesis .................................................................. 7 

2  Currency Crises and Monetary Policy: A Study on Advanced and Emerging        
Economies ................................................................................................................ 11 

2.1 Introduction ...................................................................................................... 11 

2.2 Data and Methodology ...................................................................................... 14 

2.3 Results .............................................................................................................. 19 

2.4  Robustness of the Results: Fixed-Effects and The System Generalized Method      
of Moments Estimation ..................................................................................... 28 

2.5 Conclusion........................................................................................................ 35 

2.A      Tables and Estimation Results ........................................................................... 38 

2.B       Data Description and Sources ........................................................................... 45 

3 Together or Apart? The Relationship Between Currency and Banking Crises ............ 47 

3.1 Introduction ...................................................................................................... 47 

3.2 Causality between Currency and Banking Crises: Related Literature ................ 49 

3.2.1 Theoretical Links ........................................................................................ 49 

3.2.2 Empirics ..................................................................................................... 51 

3.3 Methodology and Data ...................................................................................... 53 

3.3.1 Starting Months of Currency and Banking Crises ........................................ 53 

3.3.2 The Model .................................................................................................. 55 

3.3.3 Data ............................................................................................................ 57 

3.4 In-Sample Results ............................................................................................. 60 

3.4.1 Single Equation Estimation Results ............................................................. 60 

3.4.2 Joint Estimation of Banking and Currency Crises ........................................ 69 

3.4.3 Sensitivity Analyses .................................................................................... 71 

3.5 Out of Sample Forecasts ................................................................................... 74 

3.6 Conclusion........................................................................................................ 75 

3.A      Crisis Dates and Data Sources ........................................................................... 78 

3.B      Statistics ............................................................................................................ 80 

3.C      Exchange Market Pressure Index Estimations .................................................... 82 

4  Three Sisters: The Interlinkage Between Sovereign Debt, Currency and Banking        
Crises ........................................................................................................................ 87 



 

 

4.1 Introduction ...................................................................................................... 87 

4.2 Literature Review ............................................................................................. 90 

4.2.1 Causes of Debt Crises ................................................................................. 90 

4.2.2 Links: Banking, Currency and Debt Crises .................................................. 93 

4.3 Methodology and Data ...................................................................................... 97 

4.3.1 Starting Dates of Sovereign Debt, Currency and Banking Crises ................. 97 

4.3.2 Data ............................................................................................................ 98 

4.4 Empirical Results: Determinants of Sovereign Defaults .................................. 103 

4.4.1 The Model ................................................................................................ 103 

4.4.2 Pooled Probit Estimation Results .............................................................. 104 

4.4.3 Sensitivity Analyses .................................................................................. 110 

4.5 Empirical Results: Debt, Banking and Currency Crises ................................... 113 

4.5.1 Debt Crisis as a Determinant of Currency and Banking Crises .................. 113 

4.5.2 Simultaneity of Debt, Currency and Banking Crises .................................. 115 

4.6 Conclusion...................................................................................................... 117 

4.A      Crises Dates .................................................................................................... 120 

4.B      Data Descriptions ............................................................................................ 121 

4.C      Results of Sensitivity Analyses ........................................................................ 124 

Bibliography ................................................................................................................... 128 



 

1 
 

 

 

1  INTRODUCTION 

 

 

 

This is an era of financial crises. During the evolution of this thesis the world has faced the 

outbreak of the most disruptive financial crisis since the Great Depression. However, the 

inspiration does not come from the recent turmoil of the Global Financial Crisis. It comes from 

the fact that our generation has grown up with the idea that “financial crises” can occur anytime 

and – with the recent turmoil – anywhere. 

 

This was not the case for the previous generation. After the Great Depression, the world had 

not experienced financial crises for decades. It all has reversed from the 1970s onwards. 

According to Eichengreen (2002), the two main reasons for the disruptive comeback are the 

liberalization of the capital accounts and the political systems. Starting with the collapse of the 

Bretton Woods agreements, the instabilities and the devastating consequences continue with 

the OPEC oil price shock, Latin American crises of the early 1980s, European Monetary 

System crisis of the early 1990s, Mexican Tequila crisis of 1994, Asian crisis of 1997, the 

Russian default of 1998, Argentinian triple – banking, currency, debt – crisis of 2001-2002, 

Turkey’s twin crisis of 2000-2001, and of course, the Global Financial Crisis and the resulting 

Eurozone debt crisis of 2008-2009. It is not only the high frequency of financial crises that the 

world has experienced since the 1970s, but also the rise in the incidence of twin crisis, i.e. the 

occurrence of banking and currency crises in close time intervals which is the result of the 

exposure of the domestic banking sectors to the international financial system. 

 

This academically interesting area attracts increasing research output from many economists. 

Written in the midst of the most destructive and unexpected financial crisis of our age, the goal 

of this dissertation is to investigate the causes of financial crises in general, in order to provide 
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empirical evidence of the driving forces of various financial crises. Specifically, this thesis 

analyses the three types of financial crises in detail: currency, banking and sovereign debt 

crises. Majority of the crises episodes in the recent decades, however, are a combination of 

several crisis types. Especially in emerging economies, banking and currency crises, and in 

some cases all three crises occur jointly. Therefore further emphasis is put into the relationship 

between currency, banking, and sovereign debt crises. 

 

This introductory chapter is designed firstly to provide some stylized facts about financial 

crises from the mid-1980s until recently in the countries studied in this thesis. Secondly, it 

provides the aim and the structure of the thesis.  

1.1 STYLIZED FACTS 

Financial crises can be divided into three main categories: currency crises, banking crises, and 

sovereign debt crises. Generally a currency crisis is defined as a sharp depreciation in the value 

of a currency over a very short period of time. A banking crisis refers to a situation where the 

banking system is in distress as a result of the defaults in the financial and corporate sectors of 

a country1. Finally, a country is experiencing a sovereign debt crisis if its government is not 

able to service its foreign debt obligations.  

 

The frequency of sovereign debt, currency and banking crises analyzed in this thesis is 

indicated in Table 12. We also denote the twin – banking and currency – crises, and the triple 

– banking, currency and sovereign debt – crises that occurred between 1985 and 2007.  

Following Laeven and Valencia (2008), we define the twin crisis if a banking crisis at year t is 

accompanied by a currency crisis in the period [t-1, t+1]. Accordingly, an episode is called 

triple crisis if a banking crisis at year t is accompanied by a currency crisis in the period [t-1, 

t+1] and by a debt crisis during [t-1, t+1].  

 

The sovereign debt crisis, with a total of 46 episodes outnumber the currency and banking 

crises in our sample. Since during 1985 and 2007, developed countries in our sample have not 

experienced any sovereign debt crises, all 46 sovereign defaults are experienced by emerging 

                                                             
1 We use the “systemic banking crisis” definition of Laeven and Valencia (2008). 
2 Readers can refer to Chapter 2 for the currency crisis definition, Chapter 3 for the banking crisis definition, and 
Chapter 4 for the sovereign debt crisis definition. Overall 31 countries – 21 emerging and 10 advanced 
economies – are included in the analyses of this thesis.  
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countries. The frequency reaches its highest level in the 1980s and the beginning of the 1990s, 

and declines after the 2000s with 1 or 2 countries experiencing a default in government 

obligations per year. The currency crisis has a more unstable trend, the beginning of the 1990s 

is the period when the number of currency crisis reaches its peak. After this period the number 

increases again at the end of the 1990s and at the beginning of the 2000s. As for the banking 

crisis, its peak is realized during the 1997-1998 period, especially with the Asian crisis. After 

its peak, this crisis type becomes less frequent until 2008.  Afterwards, it reaches a new peak – 

not shown in Table 1 – with the eruption of the Global Financial Crisis.   

 

Table 1. Financial Crises Frequency 

Year Debt Crisis Currency Crisis Banking Crisis Twin Crisis Triple Crisis 
 (number) (number) (number) (number) (number) 

1985 5 1    

1986 5 3 2   

1987 4 1    

1988 4 2    

1989 1 2 1   

1990 3 1 1   

1991 1 7 3 3  
1992 3 5    

1993 3  1   

1994 2 2 3 1 1 
1995   2   

1996 1  1   

1997 3 5 6 5 2 
1998 2 2 4 1 1 
1999 2 1    

2000 1  1 1  
2001 1 1 1 1 1 
2002 1 4 1   

2003 2  1   

2004 1     

2005 1     

2006      

2007   1   

Total 46 37 29 12 5 
Sources: Artera and Hale (2008), Laeven and Valencia (2008, 2012), and Author’s calculations.  
Notes: Twin crisis denotes a banking crisis in year t accompanied by a currency crisis during [t-1, t+1]. Triple crisis is when a banking crisis 
in year t is accompanied both by a currency crisis during [t-1, t+1] and a debt crisis during [t-1, t+1]. 
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The percentage of countries experiencing financial crises – currency, debt, and banking – is 

depicted in Figure 1. Since 1985, the incidence of twin crisis emerges in 1991 which marks the 

European Monetary System crisis. The percentage of counties experiencing currency crisis 

reaches its highest during this period. This crisis was mainly a currency crisis affecting a 

number of European countries, but the Scandinavian countries – Norway, Sweden and Finland 

– also experienced banking crisis in the same period with the sudden liberalization of their 

financial markets. At the peak of these banking crises, the policy tightening of central banks to 

keep the exchange rates fixed put the fragile banking system into more trouble which led to a 

twin crisis and recession in these countries.  

 

 

Figure 1. Percentage of Countries in Financial Crisis 

 
Sources: Artera and Hale (2008), Laeven and Valencia (2008, 2012), and Author’s calculations.  

 

 

0,00

5,00

10,00

15,00

20,00

25,00

19851986198719881989199019911992199319941995199619971998199920002001200220032004200520062007

debt currency banking



Chapter 1: Introduction 

5 
 

Immediately following this period, in 1994, we encounter the Mexican Tequila crisis which 

was a triple crisis with roots in high short-term external debt levels of the government. The 

depreciation led to a weaker currency and although the country was bailed out by International 

Monetary Fund (IMF) and G7 countries, the recovery was not fast after this severe financial 

crisis.  

 

In the 1997-1998 period another simultaneous debt, currency and banking crisis occurred in 

the East Asian countries and in Russia. In the East Asian countries (Thailand, Indonesia, Korea, 

Malaysia and the Philippines) during the beginning of the 1990s, the safety of fixed exchange 

rate regimes attracted a large amount of international capital, and this contributed to successful 

growth rates. However, the lack of regulation led banks to engage in high short-term external 

borrowing. This made the financial system vulnerable to the reversal of the capital inflows 

which was triggered by several external shocks – raising US interest rates, appreciation of 

dollar against Japanese yen and Chinese renminbi. The crisis, in general, led to the bankruptcy 

of a large number of financial institutions and the bailouts of the financial sector created fiscal 

pressure on the governments. Even the IMF rescue packages did not bring back the lost 

confidence in the markets, sinking these countries in a deep recession that lasted for several 

years. In Russia, the fiscal position was not in good shape during 1997-1998 when the Asian 

crisis started to spread and led to a decrease in Russian exports and capital inflows. Foreign 

investors liquidated their asset holdings and as a result government was not able to roll over its 

debt leaving the country to experience a triple crisis. 

 

The 2000s began with the Turkish twin crisis in 2000-2001, and the Argentinian triple crisis in 

2001-2002. The highly foreign-leveraged financial sector had the leading role in the economic 

crisis of Turkey. In defending the currency, even though interest rates were raised to astronomic 

levels, the central bank had to allow the currency to depreciate leading to elevated foreign debt 

levels. In Argentina, the external shocks of the Russian and Brazilian crises led to downturns 

in the economy, and the highly indebted government was unable to stimulate the economy. 

Against the run on the private sector deposits, government chose to freeze bank deposits to 

limit the amount of cash outflow. The consequences of the crisis were severe, dragging a 

considerable part of the population below poverty line.  

 

In order to provide an overview of the economic situation in these various countries and 

regions, in Table 2, we provide some information on the basic macroeconomic indicators prior 
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to and after the financial crises episodes. In the table “t” denotes the crisis year which changes 

by country/region.  

 

Table 2. Some Macroeconomic indicators during Financial Crises 

GDP Growth (annual %)  Public Debt (% of GDP) 

 t-2 t-1 t t+1 t+2  t-2 t-1 t t+1 t+2 

Scandinavian Countries 2.9 1.1 -1.3 -0.4 -0.0   27.6 25.0 27.5 36.5 50.6 

East Asian Countries 8.2 7.3 4.3 -7.5 5.0  32.3 27.3 32.6 44.9 53.4 

Mexico 3.6 4.1 4.7 -5.8 5.9  32.8 30.2 44.6 50.4 38.2 

Russia -3.6 1.4 -5.3 6.4 10.0  30.5 40.5 49.1 69.7 56.5 

Turkey 2.3 -3.4 6.8 -5.7 6.2  25.9 30.9 35.6 63.2 63.9 

Argentina 3.4 -0,8 -4,4 -10.9 9.0   43.5 45.6 54.0 154.9 140.5 

          

Domestic Credit (% of GDP)  Foreign Exchange Reserve Growth (annual %) 

  t-2 t-1 t t+1 t+2   t-2 t-1 t t+1 t+2 

Scandinavian Countries 88.0 94,9 95,2 93.6 89.1  1.2 51.0 -8.8 1.5 10.8 

East Asian Countries 85.1 92.9 107.7 105.8 99.8  14.2 12.9 -28.2 51.7 28.9 

Mexico 40.4 41.1 49.0 49.6 37.4  6.9 32.6 -75.0 168.3 15.3 

Russia 27.8 29.5 44.9 33.3 24.9  -21.6 14.4 -39.5 8.4 186.9 

Turkey 36.7 37.9 52.9 47.5 42.8  4.5 19.8 -3.7 -16.0 43.4 

Argentina 35.5 34.5 37.2 62.4 50.6   6.1 -4.2 -42.1 -27.9 34.9 
Sources: World Development Indicators, World Bank; International Financial Statistics, IMF.                            
 Notes: Scandinavian Countries are Finland, Norway and Sweden, and East Asian Countries are Indonesia, Korea, Malaysia, Philippines 
and Thailand. “t” denotes the crisis year: 1991 for Scandinavian Countries, 1997 for Asian Countries, 1994 for Mexico, 1998 for Russia, 
2000 for Turkey, and 2001 for Argentina.   

 

The Global Financial crisis, is the most recent and the most damaging of the financial crises 

discussed so far. As in the previous crises, the deregulation and the globalization of the 

financial system have one of the leading roles in the start and the spread of this crisis. The 

subprime mortgage crisis due to the burst in the real estate bubble in the United States quickly 

spread to the major financial centers in the world, causing depreciations in the exchange rates 

of many developed and developing countries. Although developing countries were not hit hard 

by this turmoil, the developed countries have been severely affected. In the Eurozone countries, 

the economic downturns and the costly bailouts of the financial sectors caused a sovereign debt 

crisis which is still not over.   

 

In general, these damaging financial crises in the global world are the results of the sudden 

financial sector liberalizations and the subsequent leveraging due to uncontrolled capital 

inflows. The expansion of economic growth due to these inflows lasted until an external shock 

influenced the direction of the capital flows. In some cases – as in Indonesia 1997, Korea 1997, 
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Argentina 2001, Mexico 1994, and Russia 1998 – where the government and the financial 

sector were having balance sheet problems, the result was triple crises. However, in other 

situations – as in Thailand 1997, Malaysia 1997, the Philippines 1997, Turkey 2000-2001 and 

Nordic countries 1991 – the problems caused twin crises. In all cases, the recovery of the 

economies was slow, causing countries to have prolonged low growth rates.  

1.2 THE AIM AND STRUCTURE OF THE THESIS 

This empirical thesis is divided into two major parts: Part I, containing Chapter 2, focuses on 

the monetary policy implementation in the aftermath of a currency crisis, and Part II – 

containing Chapter 3 and Chapter 4 – analyzes the interrelations between currency, banking, 

and sovereign debt crises. The empirical setting and estimation methods used in the chapters 

of this thesis are summarized in Table 3.  

 

Table 3. Summary of the Empirical Models of the Chapters 

Study Empirical Setting Data Methods 
Chapter 2 The analysis of the effects of tight 

monetary policy on the exchange 
rates in the aftermath of currency 
crises. 

24 countries: emerging and 
developed 
Sample Period: 1986 – 2009 
36 episodes  
Monthly observations 

Panel data: OLS 
Fixed-effects 
System GMM  

Chapter 3 The analysis of single and joint 
occurrences of banking and currency 
crises, and the contribution of each 
crisis on the likelihood of the other 
crisis type.  

21 countries: emerging and 
developed 

Panel data: Probit 
Bivariate Probit 

 Sample Period: 1985 – 2007 
Monthly observations 

Rare events Logit 
 

   

Chapter 4 The analysis of the likelihood of 
sovereign debt, and triple – debt, 
currency, banking – crisis, and an 
assessment on which crises types 
provide information on the likelihood 
of others. 

20 emerging countries Panel data: Probit 

 Sample Period: 1985 – 2007 
Monthly observations 

Multivariate Probit 
Rare events Logit 

  Fixed-effects Logit 

     

 

Most of the long lasting recessions after currency crises, including the severe crises discussed 

earlier, are the results of tight monetary policies implemented by central banks in order to 

reverse the capital outflows and stabilize the exchange rates. Although conventional wisdom 

suggests that tighter monetary policy discourages capital outflows and stabilizes the exchange 

rates, in the presence of a fragile private sector tight policy has the reverse effect on the 

exchange rates. In Chapter 2, we look at the periods in the aftermath of currency crises where 

central banks tighten the policy rates to avoid further depreciations in the exchange rates. 
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Focusing separately on advanced and emerging economies, the hypothesis of this chapter is 

that the monetary policy response to exchange rate stabilization should be different in each 

country depending on the vulnerabilities of countries before and during the crisis periods. In 

order to test our hypothesis we study currency crisis periods in twenty four economies – fifteen 

emerging, and nine advanced economies – between 1986 and 2009.  

 

The result of the analysis is that tight monetary policy does not help in stabilizing the domestic 

currency following a currency crisis, and the magnitude of this effect is stronger in emerging 

economies. During currency crises, advanced economies, having more independent central 

banking, lower country riskiness and almost no default history, mainly have second generation 

model weaknesses. The balance sheet problems in the public and private sectors are mainly 

discovered for the emerging economies. We also find out that the effect of tight monetary 

policy on the domestic currency depends on the level of the economic fundamentals, that 

especially fiscal imbalances and private – financial and non-financial – sector fragilities lead 

to further damage in the price of the domestic currency when the tight monetary policy is 

implemented. The results give crucial insights to policy makers regarding the monetary policy 

implementation following the collapse of fixed exchange rate regimes.  

 

The second part of this thesis is devoted to the analyses of the relationships between currency, 

banking and sovereign debt crises, where Chapter 3 focuses on the empirical links between 

currency and banking crises, and Chapter 4 studies the empirical links between sovereign debt, 

currency and banking crises.  

 

Related literature on the twin crisis, mostly relying on samples with annual observations, 

discovered asymmetric relations3 between currency and banking crises. However, based on the 

historical occurrences of twin crises and related theoretical literature, we hypothesize that both 

crises types precede and succeed each other. To discover the lead and lag effects of these two 

crises on each other, we need to analyze them with higher frequency data. Hence, using the 

monthly starting dates of systemic banking crises (by Laeven and Valencia, 2008 and 2012), 

we estimate the likelihood of banking and currency crises for 21 developed and emerging 

                                                             
3Kaminsky and Reinhart (1999), Rossi (1999), and Glick and Hutchison (2001) find that banking crises precede 
currency crises, and in Von Hagen and Ho (2009) currency crises precede banking crises.   
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countries between 1985 and 2007 by taking into account the simultaneity between the two 

crises.  

 

The results support our hypothesis that banking crises precede currency crises, and vice versa, 

although there is no evidence of contemporaneous correlation between the two crises. There is 

also an indirect effect of a banking crisis on the future currency crisis probability through the 

monetary expansion caused by bank bailouts during banking crisis. Similarly, we find that an 

initial currency crisis increases the future banking crisis likelihood if a country has an external 

shock, international financial liberalization, or highly-leveraged banking sector.   

 

In Chapter 4, the emphasis is on the sovereign debt crisis, its determinants, and the interlinkage 

between sovereign debt crises, currency crises, and banking crises. Although, twin crises have 

attracted attention in the academic literature, triple crises are rarely explored. The emerging 

economy sample for this analysis consists of 20 countries with monthly observations between 

1985 and 2007. Initially, apart from other economic and institutional determinants leading to 

sovereign debt crises, we are interested in the roles of banking and currency crises in predicting 

debt crises. Secondly, we analyze the role of sovereign defaults in predicting currency and 

banking crises. Finally, using a systemic approach, we analyze the simultaneity of these three 

crises types.  

 

The results of the analyses of Chapter 4 provide evidence on the contemporaneous and lagged 

relations between banking and debt crises, that banking crises usually precede debt crises. This 

result is in line with some major crisis episodes in the world, as in Argentina and Chile in 1981-

1982, and the recent Eurozone crisis. Additionally, we find some indirect linkages that in 

countries with high short-term indebtedness, the occurrence of banking crisis provides 

information on the likelihood of a future debt crisis. Although there is no evidence supporting 

any direct relationship between currency and debt crises, we also find that countries 

experiencing both currency crises and misaligned exchange rates are more likely to default on 

their future sovereign obligations.   

 

Overall this thesis provides not only crucial insights for the policy makers but also contributes 

to the academic literature in several dimensions. Chapter 2 suggests that policy makers should 

take into account the economic fragilities during currency crisis in implementing monetary 

policy. The differences between advanced and emerging economies, as well as the differences 
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between the causes of different currency crises change the effect of tight monetary policy on 

the degree of depreciation of the domestic currency following crises. Chapter 3 discovers that 

banking crises might cause currency crises, as well as the other way around. However, there is 

a time gap between these two crises and there is no evidence regarding the joint occurrence of 

these two crises in the same month. Lastly, Chapter 4 finds that banking and sovereign debt 

crises are closely intertwined, and that although high government debt contributes to banking 

crisis, the government does not default on its debt obligations as long as the financial system 

is sound.  

 



 

11 
 

 

2 CURRENCY CRISES AND MONETARY POLICY: A 

STUDY ON ADVANCED AND EMERGING ECONOMIES 

 

This chapter is based on Eijffinger and Karataş (2012). 

 

2.1  INTRODUCTION 

Currency crisis which can be defined as “an episode in which the exchange rate depreciates 

substantially during a short period of time” (Burnside et al., 2008:1) never lost its popularity in 

academic research. While with the recent global financial crisis academics discuss the need for a 

new group of models in explaining financial crises, the monetary policy response in the aftermath 

of a currency crisis has attracted less attention in the literature. An accurate policy response to the 

crisis can stimulate rapid recovery of the economy. However, with an inaccurate policy, the 

economy can struggle with the crisis for years. Therefore following a crisis, implementing the 

appropriate monetary policy is crucial for policy makers.  

 

The currency crisis literature gathers around three major theoretical models. First generation 

models, introduced by Krugman (1979) stem from the crises in Latin America in the 1970s and 

1980s. These models focus on the policy inconsistency between keeping the pegged exchange rate 

regime and monetary financing of the government deficits in terms of either borrowing or 

exhausting the reserves. The crisis is predictable in these models; fundamental factors, such as a 

fall in the foreign exchange reserves below a critical level, signal the crisis. The second generation 

models arose following the European Monetary System crisis. First developed by Obstfeld (1994), 

in these models the government faces a tradeoff between the goal of a fixed exchange rate and 

other policy goals, such as output growth, unemployment and inflation. The market players’ 

anticipation of the depreciation of currency can be self-fulfilling since the expectations increase 
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the costs of defending the currency for the policy makers, consequently leading to the abandoning 

of the fixed exchange rate regime. In these models, crises are not predictable and can occur even 

if no obvious trends in the fundamentals are observed. Third generation models, following the 

Asian crisis in the late 1990s, put forward the close connection between the fragilities in the 

balance sheets of private sector and banking system, and currency crises. Various types of third 

generation models exist in the literature. Moral hazard problem, studied by Corsetti et al. (1998) 

focuses on the over-investment caused by the hidden guarantees of the government. Another 

variety of models has been introduced first by Krugman (1999) with the focus on the vulnerabilities 

of corporate balance sheets. The study in this field by Eijffinger and Goderis (2007) suggests that 

the decision of abandoning the fixed exchange rate regime depends on the pressure of the 

movements in interest rates and exchange rates on the fragilities of the corporate sector balance 

sheets. Lastly, some models focus on the fragile financial system. Chang and Velasco (1999) 

emphasize that in an economy with fixed exchange rates the bank failures caused by international 

illiquidity of the domestic financial sector can lead to currency crises. The likelihood of a crisis is 

higher in a liberalized financial system with banks having currency and maturity mismatches. 

 

The diverse nature of currency crises complicates the monetary policy response in defending the 

exchange rates. “Conventional wisdom” explains the behavior of the exchange rates with a stable 

money demand function with various interest parity conditions to relate the expected returns from 

foreign and domestic financial assets. According to these models, tighter monetary policy followed 

today leads to a stronger currency today. However, critics have argued that mainly during a crisis, 

the fall in the investors’ confidence on the economy decreases the attractiveness of the market. 

Although interest rates are high enough to cover the probability of default, since the increase is 

temporary, the expected future return is lower. If combined with the adversely affected economy, 

the expectation of lower return in the future leads to a depreciation of the expected future exchange 

rate which consequently weakens today’s currency. These opposing views have motivated various 

empirical studies on the effectiveness of monetary policy in defending the domestic currency. 

However, the results of these studies point to different conclusions. The study conducted by Kraay 

(2003) indicates that there is little evidence that monetary policy has any positive or negative effect 

on the exchange rate. Another study carried out by Eijffinger and Goderis (2008) points out that 

the increased interest rates causes the currency to depreciate in the aftermath of a currency crisis.  
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Inspired by the conflicting findings, this study conducts a separate analysis on the interest rate 

response on exchange rates following a currency crisis for emerging and advanced economies. In 

doing so, the paper tries to prove that the monetary policy response should be different depending 

on the causes of the crisis and the vulnerabilities of the economies. We conduct an empirical 

analysis, following the methodology of Eijffinger and Goderis (2008), on 24 economies – 15 

emerging, and 9 advanced – for the crisis periods between 1986 and 2009. The effect of tight 

monetary policy on the domestic currency (nominal and real exchange rate) in the aftermath of a 

currency crisis is investigated by including major indicators suggested in the crisis literature that 

influence exchange rates4: the deviation of real per-capita GDP growth in the year before crisis 

from the average of the five previous years, the current account position, the overvalued real 

exchange rates, the domestic corporate short-term obligations, the institutional risk of the country, 

the foreign currency denominated short-term obligations, the changes in stock prices, the fiscal 

position, and the capital account openness. On top of these variables a new country specific 

variable, the transparency of central banking, is included. This variable indicates “the extent to 

which central banks disclose information that is related to the policy making process”5 and is 

expected to influence the effectiveness of the monetary policy in stabilizing the exchange rates in 

the aftermath of a currency crisis. In order to distinguish the non-linear effects of monetary policy 

on exchange rates for different levels of economic indicators, we include interaction terms of these 

indicators with the monetary policy. It is hypothesized that the effectiveness of tight monetary 

policy on stabilizing exchange rates after a currency crisis depends on weak economic 

fundamentals that are specific to each crisis episode. Therefore the monetary policy indicator is 

interacted with indicators of first, second and third generation models. We expect countries 

experiencing third generation currency crises to be more prone to further depreciations in their 

domestic currencies if tight policy is implemented for exchange rate stabilization. The results of 

the study provide insights for the policy makers concerning policy implementation following a 

currency crisis.  

 

                                                             
4 The crisis indicators are selected to explain the behavior of exchange rates following the major depreciation, since 
these fundamentals are also likely to influence the effectiveness of interest rate increase in stabilizing exchange 
rates.   
5 Eijffinger and Geraats (2006:3). 
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The rest of this chapter is as follows; section 2.2 presents the data and methodology of the analysis, 

section 2.3 presents the results of the estimations for the emerging and advanced economies, 

section 2.4 presents the results of the robustness analyses and section 2.5 concludes.    

2.2 DATA AND METHODOLOGY 

This empirical study covers twenty four economies, with nine advanced economies – Australia, 

Canada, Euro Area, Germany, Japan, New Zealand, Sweden, Switzerland, United Kingdom – and 

fifteen emerging economies – Argentina, Brazil, Chile, China, Colombia, India, Indonesia, Korea, 

Malaysia, Mexico, Philippines, Russia, Thailand, Turkey and Venezuela. Our selection of country 

is constrained by the availability of data. The crisis episodes are investigated for these economies 

between the years 1986 and 2009 following the methodology used by Ejffinger and Goderis 

(2008), and Kraay (2003). 

 

The starting month of currency crises is defined as large depreciations of the nominal exchange 

rates following a period of moderately stable exchange rates6. We use the following inequality to 

identify the crisis onset7: 

 

                                     and              (1) 

where,  

 

        : Economy, 

        : Starting month of currency crisis,  

                                                             
6 Following Kraay (2003), the requirement of fixed exchange rates prior to the depreciation is not strict to disallow 
countries having relatively flexible exchange rates before a crisis. This requirement of lower volatility prior to a 
currency crisis eliminates the periods where exchange rates gradually adjust to the changes in supply and demand of 
foreign exchange rates. This method, of course, is not flawless; some episodes are missed due to high volatility of 
exchange rates prior to a depreciation, while some depreciations following floating regimes are included due to 
lower exchange rate volatilities. However, since the focus of our analyses is on the aftermath of currency crises, we 
do not expect this heterogeneous selection to bias our analyses. 
7 The crisis periods are defined following Kraay (2003). Kraay distinguishes countries according to their OECD 
membership in order to identify country specific thresholds reflecting country specific exchange rate volatilities. 
Some OECD members are emerging economies that experience higher exchange rate volatilities compared to 
advanced economies. Therefore, in this study, we distinguish the thresholds according to the categorization of the 
World Economic Outlook of IMF (2009) for emerging and advanced economies. 
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    : The monthly percentage change, between time t and t – 1, in the nominal exchange        

            rate defined as the domestic currency price of the US dollar, 

         : Minimum size of the acceptable depreciation: 5% for the advanced and 10% for the                 

            emerging economies8, 

    : Average absolute percentage change in the economy’s exchange rate in the 12 months        

            before the beginning of the crisis, t, 

      : Threshold for the maximum volatility of exchange rates before the depreciation: 1%            

            for advanced and 2.5% for emerging economies. 

 

In order to analyze whether temporarily high interest rates stabilize the exchange rates after the 

crisis, we define the ending month at time t + s, when the interest rate spreads fall back to their 

pre-crisis levels, indicated by the inequality9: 

 

   and         (2) 

 

where, 

 : The spread of the nominal money market interest rate over the US Federal Funds Rate  

in economy and month , where s represents the duration of the crisis and j       

controls that interest rates are not increased after the end of the crisis period. 

      :  Average spread of the interest rates for the 24 months before month t, 

    :  Average of the maximum three spreads in month t and five following months10. 

 

                                                             
8 The selection of a lower maximum available depreciation for advanced countries is due to lower fluctuations of 
exchange rates in these countries that a 5% depreciation is already a significant decrease in the price of the currency. 
9 This requirement allows only periods where monetary policy is tightened in the aftermath of currency crises which 
is crucial in analyzing the effectiveness of high interest rates in stabilizing the currency.  
10 This makes sure that the selected episodes are characterized by high speculative pressure.  
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This methodology yields 3611 crisis episodes where monetary policy tightened in the aftermath of 

the currency crisis onset. The duration of the episodes changes depending on the number of months 

that high interest rates are preserved; for some countries it can be few months while for others it 

can last more than a year12.   

 

In order to analyze the relation between interest rates and exchange rates in the aftermath of 

currency crises, we estimate the following equation for country i, at month t13 which is the month 

following the onset of the currency crises14: 

 

Yi,t= β0 + β1Xi,t-1 + β2Zi,t-k + β3Xi,t-1´Zi,t-k + εi,t                and           k = 1,……n.                               (3) 

 

where, 

 

Yi,t  :Change in the exchange rate following a large depreciation, 

Xi,t-1  :Stance of monetary policy,  

Zi,t-k
  

:Episode-specific fundamentals,  

Xi,t-1´Zi,t-k :Interaction term between the monetary policy and different episode-specific     

fundamentals15   

 

The detailed description, construction and sources of the data used in the analyses are presented in 

Section 2.B of the chapter.  

                                                             
11 The list of countries (and the currency area) and crisis episodes are presented in Table A1 in Section 2.A. Note that 
there might be sample selection problem as we only include crisis episodes where tight monetary policy is 
implemented. This might lead to bias in our estimation results. 
12 This difference in the length of the periods might have interesting implications. Although in this study, we do not 
analyze explicitly the duration of the high interest rate periods following crises (readers can refer to Furman and 
Stiglitz (1998) for an analysis of the duration of crisis episodes), we include a time trend variable in order to analyze 
whether time has any effect on the depreciation. The results, available upon request, suggest that exchange rate 
depreciations tend to be larger in the first months of the crisis periods, and that this effect is stronger in emerging 
economies.  
13 The representation of month t should not be confused with the starting month of currency crisis in inequalities (1) 
and (2). 
14 Note that the estimations analyze the behavior of exchange rates after the onset of the currency crisis, therefore 
the initial depreciation is not included in the estimations.  
15 This term implies that there is an interaction effect between monetary policy and each episode-specific 
fundamental. The partial effect of monetary policy is β1 + β3Zi,t-k, therefore it is linearly dependent on the episode-
specific fundamentals. 
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The dependent variable, i.e. the change in the exchange rate, is captured by using two different 

definitions: nominal and real exchange rate. Monetary policy affects the nominal exchange rate 

directly; therefore we expect a stronger influence of the interest rate policy on the nominal 

exchange rate than on the real exchange rate.  

 

The main regressor of the study is the stance of monetary policy. There are various channels for 

the monetary policy response to the exchange rate movements. In this study we employ the boost 

in the policy interest rates16. Identifying the appropriate policy interest rate as the monetary policy 

stance is essential for discovering the relation between monetary policy and the exchange rates. 

The policy interest rates used in our analyses are summarized in Table A2 in Section 2.A. The 

interest rates are the monthly averages of the daily country specific policy rates expressed as 

spreads over the US Federal Funds rate. We use spreads in order to eliminate the variations in the 

domestic interest rates resulting from the changes in the Federal Funds rate. 

 

The episode-specific fundamentals are the economic fundamentals that are expected to change the 

direction of the exchange rates. In this study, the main indicators of different crisis models are 

included to analyze the exchange rate movements. The first fundamental, the growth of real per 

capita GDP in the year before the crisis from the average of the five previous years tries to capture 

the second generation models’ feature that government’s decision to devalue depends on whether 

the economic costs of lower growth outweigh the benefits of keeping the fixed exchange rate 

regime. If the costs of lower growth (loss of competitiveness, for example) are higher than 

abandoning the fixed exchange rate regime, it increases government’s incentives to devalue the 

exchange rate which is realized if the speculators anticipate these incentives. The current account 

position divided by the foreign exchange reserves is included as another fundamental. This ratio 

captures the link between the increase in the current account deficit and the decrease in the foreign 

exchange reserves which leaves the economy vulnerable to a currency crisis in case of an increase 

                                                             
16 At this point some issues arise; for instance the interest rate might not be the only instrument that central bank 
uses, that it is used in conjunction with other policies to facilitate the exchange rate appreciation; or the interest rate 
is aimed at a different objective than stabilizing the exchange rate. In these circumstances monetary policy variable 
might be endogenous that the correlation between monetary policy and exchange rate is driven by other 
unobservable factors. The issue of endogeneity of monetary policy has been the major problem in this literature 
resulting in conflicting findings. In this study, we try to take into account this issue in the following sections by 
applying fixed-effects and system GMM estimations.  
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in the demand for the foreign currency. Furman and Stiglitz (1998) state that the probability of a 

crisis is higher in economies having an extensively overvalued real exchange rate which is an 

indicator of market participants’ over-borrowing. In order to capture the impact of over-borrowing 

on the movements of exchange rate, the real exchange rate overvaluation is included as another 

fundamental.  

 

We include several indicators from the third generation crisis models as episode specific-

fundamentals to the analyses. Eijffinger and Goderis (2007) underline the importance of corporate 

balance sheet fragilities in connection with currency crises. The debt burden of an economy’s non-

financial companies is captured with the variable ratio of corporate short-term debt to total assets. 

Tight monetary policy in the presence of high private sector indebtedness increases the fragility of 

the private sector and, hence, it may result in more depreciation of the exchange rate. The ratio of 

the short-term external debt to the foreign exchange reserves, argued by Kaminsky (2006), plays 

a major part in third generation crisis models. An increase in this ratio indicates that the foreign 

liabilities of the economy cannot be covered by the available foreign exchange reserves. This 

leaves the economy vulnerable to a balance of payments crisis if the loans from foreign creditors 

are not rolled over. Another fundamental is the quality of a country’s institutions which is taken 

from the International Country Risk Guide rating. This rating tries to capture whether or not an 

economy’s institutions are in good shape. The success of high interest rate in stabilizing the 

exchange rate is expected to increase with the quality of institutions. A number of financial crises 

are preceded by the bursting of asset price bubbles, which indicates the loss of market players’ 

appetite for domestic assets. Therefore the change in stock prices is included as another 

fundamental for capturing the influence of the fall in the stock prices on the exchange rate. 

Additionally, the degree of openness of a country’s financial markets is included in the analyses. 

A higher value of this variable represents more open capital accounts which relates to higher 

outflows during crisis periods leading to larger depreciation of the domestic currency.  

 

Mainly in the first generation models, the devaluation is preceded by expansionary fiscal policies. 

The variable fiscal position, which is the ratio of fiscal deficit (or surplus) to GDP, is included in 

order to analyze the role of the fiscal balance on the exchange rate during crisis episodes.  
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In defending the currency, the effectiveness of monetary policy depends on the signal that policy 

makers send and whether it is correctly perceived by the market (Drazen, 2001). Hence, the more 

independent and transparent the central bank is, the less costly will be the tight policy in defending 

the exchange rates, since the future intentions of the central banks are more correctly perceived by 

the public17. In this study, we introduce central bank transparency to the analysis of the effects of 

tight policy on the domestic currency following currency crisis. The variable is taken from the 

“Transparency of the Monetary Policy Index” which is developed by Eijffinger and Geraats 

(2006). We seek the connection between the effectiveness of the monetary policy and the higher 

transparency of central banking. Higher transparency is expected to increase the efficiency of 

monetary policy in stabilizing the exchange rate following a crisis since the policy intentions of 

central banks will be more clearly communicated to the public.  

 

The statistics of the variables used in the estimations and their correlation coefficients are 

summarized in Tables A3 and A4 in Section 2.A. The means of nominal and real exchange rates 

show that for the episodes used in our analyses, the average nominal and real exchange rates 

depreciated. During the episodes in our sample the interest rates, on average, increased.18 

2.3 RESULTS 

We estimate model (3) applying pooled OLS method. In order to account for the serial correlation 

of the error terms across time, the robust standard errors are clustered by episode19. The results are 

then checked for robustness with the application of fixed-effects method in Section 2.4. 

 

We conduct the regressions first using the total sample including both emerging and advanced 

economies for a limited number of independent variables20. These benchmark regressions are 

                                                             
17 Furman and Stiglitz (1998). 
18 Observation August 1992 for Japan is dropped from the sample, since the change in the monetary policy (-
40.13%) is an outlier. 
19 Note that the estimations are also conducted by clustering of the standard errors for country to account for the 
correlation of errors within each country, as well as two-way clustering the standard errors across time and across 
episodes (see Peterson, 2009 for details of this method). The results, available upon request, do not change from the 
presented estimations. 
20 The reason for including a limited number of regressors is to include as many observations as possible to the 
estimations. The data restrictions limit the availability of the variables for every country.  
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conducted for the whole sample and with the subsamples of the emerging and advanced 

economies. Following these benchmark regressions, further focus is given on the estimations for 

the emerging and advanced economy subsamples. For each estimation, we check the robustness 

of the results with the inclusion of lagged dependent variable. The lagged dependent variable 

captures the dynamic effects of the exchange rates and dictates the timing of the effect of interest 

rate increase on the exchange rates. The speed of the adjustment in the exchange rates through 

time depends on the coefficient of the lagged dependent variable which determines the long-run 

response of the exchange rates to a unit change in the explanatory variables21.  

 

The estimation results of the benchmark regressions using nominal exchange rates as the 

dependent variable are represented in Table 1.  Column 1 presents the estimations for the total 

sample including money market interest rates, deviation of the GDP growth, and the current 

account position22. Column 2 checks the robustness of the results to the inclusion of the lagged 

dependent variable. In columns 3 and 4 we estimate the same specifications for the emerging 

economy subsample; analogously in columns 5 and 6 we present the estimation results for the 

advanced economy subsample.  

 

The regression results present a positive coefficient for the monetary policy, for all samples in our 

study, showing that tight monetary policy leads to an increase in the domestic currency price of 

the US dollar following a currency crisis. All else held constant, an increase of the interest rate 

spread by 1 percent leads to an additional depreciation of the exchange rate by 0.014 percent for 

the total sample. Compared to Eijffinger and Goderis (2008) where it is found that 1 percent 

increase in money market interest rate spread depreciating nominal exchange rates by 0.05 

percent23, the effect is smaller in our study. This divergence can be explained through the inclusion 

of the 2008 financial crisis episodes where the effect of monetary policy on the exchange rates is 

expected to be lower. For the emerging economy subsample, a 1 percent increase in the monetary 

                                                             
21 The coefficient of the monetary policy indicates the short-run effect of this variable on the exchange rates. The 
rate of adjustment, (1-CoefficientLDV), which indicates how much of the adjustment in the dependent variable occurs 
immediately with the change in the independent variable, is used to calculate the long-run effect of monetary policy 
on the exchange rates: (CoefficientMP/(1-CoefficientLDV)). 
22 The estimations with the total sample only include these variables, since, apart from the monetary policy, the data 
for all countries in our sample is only present for GDP growth and the current account position. 
23 Eijffinger and Goderis (2008); Table 2, Column 2: The estimation includes the money market interest rates as the 
monetary policy measure excluding the interaction terms with the episode-specific fundamentals. 
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policy leads to a depreciation of exchange rates by 0.02 percent. The higher magnitude of the 

marginal effect in emerging economies suggests that for each percentage point increase in the 

interest rates, the amount of depreciation in the exchange rate is larger compared to both advanced 

economies and the total sample. The coefficient of GDP growth, which enters significantly in the 

regressions for the total sample and emerging economies, indicates that lower growth rate of GDP 

leads to further destabilization of the exchange rates. For advanced economies, the growth rate of 

GDP does not have any significant effect on the exchange rate changes. On the other hand, the 

worsening of the current account contributes to the further depreciation of the currency in advanced 

economies.  

 

Table 1. The Benchmark Regressions 

 Whole Sample Emerging Economies Advanced Economies 

  1 2 3 4 5 6 
Lagged Dependent Variable  0.266***  0.252***  0.466*** 

 (0.068)  (0.054)  (0.066) 

Monetary Policy 0.014* 0.011* 0.022*** 0.019*** 0.004*** 0.003*** 

 (0.007) (0.006) (0.006) (0.005) (0.001) (0.001) 

GDP Growth -0.168*** -0.137*** -0.162*** -0.148*** 0.020 0.008 

 (0.044) (0.028) (0.044) (0.035) (0.053) (0.023) 

Current Account -0.080 -0.106 -0.057 -0.123 -0.181*** -0.096*** 

 (0.007) (0.071) (0.152) (0.131) (0.027) (0.016) 

R-Squared 0.042 0.156 0.041            0.142 0.133 0.357 

Number of Observations 369 369 231 231 138 138 
Note: The values in parenthesis represent the robust standard errors which are clustered by episode. The significance levels of the variables are 
indicated by * (10%), ** (5%) and *** (1%). Counter intuitively-signed coefficients are represented in italics. (1%) significant coefficients having 
anticipated signs are represented in bold.  

 

Positive and significant coefficients for the lagged dependent variable in columns 2, 4 and 6 not 

only indicate the dynamic behavior of the exchange rates but also designate that the overall impact 

of monetary policy depends on the coefficient of the lagged dependent variable. For the whole 

sample, the rate of adjustment is 73 percent indicating a fast adjustment of nominal exchange rates 

to changes in the independent variables. This effect is similar for the emerging countries. However, 

for the advanced countries the adjustment is rather slow with a rate of 53 percent indicating that 

half of the adjustment in the nominal exchange rate occurs in the current period. This suggests that 

compared to advanced economies emerging economy exchange rates respond much more quickly 

to the changing macroeconomic environment. The goodness of fit of the models are relatively high 
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throughout the study indicating that the model successfully explains the behavior of the exchange 

rates after a currency crisis. The higher goodness of fit of the estimations with the specifications 

including the lagged dependent variable suggests that there is a strong state dependence for 

movements in the nominal exchange rates.   

 

Following these results, we conduct the analyses with the emerging economy subsample including 

the available explanatory variables for this subsample and their interactions with the monetary 

policy variable. Table 2 represents the regression results performed with the nominal exchange 

rates for the emerging economies. Column 1 represents the estimation results for the subsample 

with the available data for GDP growth, the current account position, the exchange rate 

overvaluation, the ratio of corporate debt to total assets, the institutional quality, the short-term 

external debt, the capital account openness, the fiscal position, the change in stock prices, and the 

interaction terms of these variables with monetary policy. Except for the recent crisis episodes, the 

majority of the crisis periods are included in the estimation. The robustness check of this 

specification to the inclusion of the lagged exchange rates is represented in column 2. In column 

3, we analyze the subsample with the available data for the central bank transparency, and also 

include the interaction of this variable with monetary policy. This sample includes economies that 

suffered from third generation model crises24. In this specification, we do not include the 

interactions of monetary policy with the exchange rate overvaluation, debt to total assets, and 

institutional quality since these terms are highly collinear with the interaction of monetary policy 

and central bank transparency. Lastly, in column 4 we present the estimation results by including 

the lagged dependent variable into the specification in column 3. 

 

 

 

 

 

 

                                                             
24 The recent crisis episodes are not included in the estimations. The crisis episodes, China (episode 6), India 
(episode 8), Mexico (episode 15) and Venezuela (episodes 24 and 25) are excluded since central bank transparency 
data are not available for these episodes. 
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Table 2. Regression Results of the Emerging Economies with the Nominal Exchange Rates 
 

Notes: The interaction terms with monetary policy are represented as “MP X Episode-Specific Fundamental”. The values in parenthesis represent the robust 
standard errors which are clustered by episode. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). Counter intuitively-
signed coefficients are represented in italics. (1%) significant coefficients having anticipated signs are represented in bold.  a The interaction of monetary 
policy with current account position is discarded from the regression due to high multicollinearity. b The interaction of monetary policy with current account 
position, overvalued exchange rates, corporate short-term debt, and institutional quality do not appear due to multicollinearity. 

 

 

 1a 2a 3b 4b 
Lagged Dependent Variable  0.206*  0.294** 

 (0.078)  (0.099) 
Monetary Policy -1.341*** -1.033*** 0.346*** 0.379*** 
 (0.346) (0.330) (0.085) (0.097) 
GDP Growth -0.008 -0.020 0.676** 0.578* 
 (0.104) (0.105) (0.255) (0.283) 
Current Account -0.329 -0.262 -0.558 -0.699 
 (0.216) (0.215) (0.374) (0.405) 
Exchange Rate Overvaluation -0.469 -0.867 -2.393*** -2.689*** 
 (0.543) (0.687) (0.251) (0.546) 
Debt to Total Assets -0.231 -0.210 0.204 0.290 
 (0.157) (0.129) (0.196) (0.230) 
Institutional Quality -0.215 -0.238 -1.052*** -1.066*** 
 (0.225) (0.229) (0.138) (0.235) 
Short-Term External Debt 0.002 0.000 -0.177* 0.147 
 (0.034) (0.039) (0.085) (0.102) 
Capital Account Openness -0.006 -0.006 -0.090*** -0.093** 
 (0.014) (0.013) (0.020) (0.027) 
Fiscal Position -0.202 0.051 0.279** 0.813** 
 (0.229) (0.323) (0.109) (0.350) 
Stock Prices -0.138* -0.138 -0.273*** -0.321*** 
 (0.076) (0.085) (0.055) (0.078) 
Central Bank Transparency   -0.018*** -0.022*** 
   (0.004) (0.005) 
MP X GDP Growth 0.739** 0.450 1.291 0.940 
 (0.272) (0.345) (0.956) (0.967) 
MP X Exchange Rate Overvaluation 6.165*** 5.525***   
 (1.335) (1.387)   
MP X Debt to Total Assets 0.562* 0.613**   
 (0.310) (0.362)   
MP X Institutional Quality 1.727*** 1.205**   
 (0.453) (0.421)   
MP X Short-Term External Debt -0.235** -0.233** 0.318 0.333 
 (0.100) (0.104) (0.276) (0.480) 
MP X Capital Account Openness 0.078*** 0.096*** 0.042 0.072 
 (0.020) (0.027) (0.031) (0.046) 
MP X Fiscal Position -1.800*** -1.800*** 2.384 1.919 
 (0.527) (0.573) (1.297) (2.088) 
MP X Stock Prices -0.458* -0.327 -1.106*** -0.894** 
 (0.237) (0.230) (0.297) (0.590) 
MP X Central Bank Transparency   -0.046** -0.063** 
   (0.020) (0.023) 
R2 0.184 0.231 0.342 0.421 

Number of Observations 134 134 72 72 
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In the first two columns of Table 2 the coefficient of monetary policy enters negatively while the 

restricted subsample in the second half of Table 2 has a positive and significant coefficient for the 

monetary policy variable. The control variables do not enter significantly in the first half of Table 

2. In the second half of the table, some variables have high explanatory power. Exchange rate 

overvaluation designates that the over-borrowing of the economic agents leads to depreciation of 

the currency after a currency crisis. Also higher riskiness of a country and a fall in the stock prices 

lead to further currency depreciation. The variable of interest, central bank transparency and its 

interaction with monetary policy, are highly significant in the model. It indicates that the role of 

central bank transparency in exchange rate stabilization is crucial following currency crises. Other 

interaction terms of economic fundamentals with monetary policy that have the expected effects 

on the exchange rates indicate that falling stock prices, higher corporate domestic debts, lower 

short-term external debts, open capital accounts, and  fiscal deficits might have a worsening effect 

on the exchange rates if interest rates are increased following a currency crisis. 

  

The significance of the lagged exchange rate, in columns 2 and 4, suggests that a depreciated 

currency in the previous month increases the depreciation in the current month. The low coefficient 

of this variable indicates a quick adjustment of exchange rates in response to the interest rate 

increase. Around 70 percent of the change in the exchange rate occurs in the month following the 

change in the interest rates. The R-squared values of our specifications indicate that our model 

performs similar to that of Eijffinger and Goderis (2008). Especially, in the second half of Table 

2, we capture a significant degree of variation in the exchange rates. This suggests, as anticipated, 

that crisis indicators are successful in capturing exchange rate movements during crisis periods.  

 

The regressions in Table 2 are carried out using the real exchange rate as the dependent variable 

to find the effect of monetary policy, control variables and the interaction terms on the real 

exchange rates25. The results are similar to those for the nominal exchange rates, except that the 

interaction of monetary policy with short-term external debt is less significant in the first two 

columns, and in the second half of the table, current account deficit, debt to total assets, and 

interaction of monetary policy with capital account openness have higher explanatory power. The 

lower coefficients of the monetary policy variable shows that the changes in interest rate spreads 

                                                             
25 The results are presented in Table A5 in Section 2.A. 
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have larger effect on the variation of nominal interest rates26. The higher R-squared values for the 

estimations with real exchange rates, however, suggest that our model is more successful in 

explaining the behavior of real exchange rates. 

 

Table 3. Marginal Effect of Monetary Policy for Crisis Episodes of Emerging Economies 

Episodes Marginal Effect Episodes Marginal Effect 

Argentina 2002 -0.032 Mexico 1994 0.120*** 
 (0.024)   (0.033) 

Brazil 1999 -0.165*** Mexico 1998 0.055 
 (0.056)   (0.035) 

Brazil 2002 -0.225** Philippines 1997 0.189*** 
 (0.104)   (0.072) 

China 1994 0.367*** Russia 1998 0.477*** 
 (0.111)   (0.149) 

India 1991 -0.105* Thailand 1997 0.070 
 (0.059)   (0.058) 

Indonesia 1997 0.061 Turkey 2001 0.056* 
 (0.060)   (0.033) 

Korea 1997 0.219*** Venezuela 1995 0.184*** 
 (0.081)   (0.062) 

Malaysia 1997 0.230** Venezuela 2002 -0.097** 
  (0.111)   (0.041) 

Notes: Based on the results of Table 2, Column 1 calculated using the median levels of episode specific fundamentals for each emerging economy 
episode.  The values in parenthesis represent the standard errors. The significance levels of the marginal effects is indicated by * (10%), ** (5%) 
and *** (1%). 

 

Especially for emerging economies, the economic fundamentals differ substantially for each 

episode. Therefore marginal effects for each emerging economy episode based on the median 

levels of fundamentals are calculated and presented in Table 3. The results suggest that monetary 

policy is not effective in countries suffering from financial sector problems during a crisis27. In 

some cases it significantly depreciates the domestic currency. However, the magnitude of this 

influence changes enormously for each crisis episode; a 1 percent increase in the interest rate 

spread leads to the depreciation of domestic currency by an additional 0.05 percent in Turkey in 

2001, whereas it leads to a depreciation of 0.48 percent in Russia during 1998 crisis. In Brazil 1999 

                                                             
26 In general there exist differences between the estimated coefficients of monetary policy in the results with real and 
nominal exchange rates. This might be due to the fact that high interest rates have different effects on the degree of 
depreciation for countries having hyperinflationary periods. In this sense, the sample is checked if some countries 
have hyperinflationary periods during or before crises. However, we do not encounter any hyperinflationary periods 
in the sample of our study. 
27 China 1994, Indonesia 1997, Korea 1997, Malaysia 1997, Mexico 1994 and 1998, Philippines 1997, Russia 1998, 
Thailand 1997, Turkey 2001 and Venezuela 1995.   
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and 2002, and Venezuela 2002 tight policy significantly leads to appreciation of exchange rates 

following the crisis.  

 

The effect of an increase in the interest rates can have a different impact on the exchange rates of 

advanced economies, since the vulnerabilities of advanced economies are different than emerging 

economies preceding and during a crisis period. In order to capture this difference, we conduct a 

separate analysis for the advanced economy subsample. As in the case of emerging economies, the 

estimations and robustness checks are done for both nominal and real exchange rates.  

 

Table 4 represents the regression results of the advanced economies with the nominal exchange 

rates as the dependent variable. In columns 1 and 2, the estimations are done with GDP growth, 

the current account position, the exchange rate overvaluation, debt to total assets, capital account 

openness, the change in stock prices, and the interaction terms of these variables with monetary 

policy. The sample covers the 2008 crisis episodes as well as former crisis periods. In columns 3 

and 4 the results of the regressions including the institutional quality and fiscal position are shown. 

In this subsample capital account openness is not included since its inclusion severely reduces the 

number of observations.  This subsample excludes the recent crisis periods.  

 

The estimation results in the first half of Table 4 exhibit a positive but insignificant monetary 

policy coefficient. In the second half the table, monetary policy becomes significant and negative. 

Current account deficits appear to destabilize the exchange rates significantly. Besides, in column 

4 the GDP growth, overvalued real exchange rates and the institutional quality explain the 

movements in the exchange rates following crises. The interaction terms of monetary policy with 

stock price changes, current account positions and fiscal budget balances have the expected effect 

on the exchange rates. 

 

The significance of the lagged exchange rates denotes that the behavior of exchange rate in the 

previous month matters for the current change of the exchange rates, about 60 percent of the 

adjustment in the exchange rates happens in the short-run. The goodness of fit of the models are 

relatively well, especially for the first subsample; around 50 percent of the variation in the 

exchange rates can be explained by our model. 
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Table 4. Regression Results of the Advanced Economies with the Nominal Exchange Rates 

  1 2 3a 4a 
Lagged Dependent Variable  0.376***  0.356** 

 (0.101)  (0.064) 

Monetary Policy 0.838 0.449 -0.140*** -0.110*** 

 (0.550) (0.349) (0.023) (0.018) 

GDP Growth 0.022 -0.001 -0.101 -0.141** 

 (0.116) (0.091) (0.090) (0.027) 

Current Account -0.171*** -0.125*** -0.138 -0.101 

 (0.033) (0.030) (0.333) (0.221) 

Exchange Rate Overvaluation -0.632 -1.111 -0.552 -0.857** 

 (0.922) (0.694) (0.325) (0.228) 

Debt to Total Assets -0.149** -0.138* -0.226 -0.254 

 (0.065) (0.061) (0.116) (0.131) 

Institutional Quality   -0.388 -0.346** 

   (0.256) (0.085) 

Capital Account Openness -0.041** -0.025   

 (0.015) (0.015)   

Fiscal Position   0.515 0.444* 

   (0.245) (0.174) 

Stock Prices -0.072 -0.037 0.203** 0.134 

 (0.068) (0.057) (0.044) (0.080) 

MP X GDP Growth -0.068 -0.117 0.730*** 0.755*** 

 (0.161) (0.163) (0.119) (0.043) 

MP X Current Account 0.025 -0.001 -0.247 -0.475*** 
 (0.073) (0.087) (0.170) (0.078) 

MP X Exchange Rate Overvaluation 1.567* 1.408** 1.539 2.095 

 (0.761) (0.490) (1.427) (0.921) 

MP X Debt to Total Assets -0.156 0.098   

 (0.761) (0.228)   

MP X Capital Account Openness -0.305 -0.188   

 (0.222) (0.135)   

MP X Fiscal Position   -4.665** -3.937** 

   (1.073) (0.795) 

MP X Stock Prices -0.080*** -0.064*** -0.003 0.046 

 (0.022) (0.018) (0.058) (0.052) 

     

R2 0.445 0.531 0.222 0.332 

Number of Observations 98 98 72 72 
Notes: The interaction terms with monetary policy are represented as “MP X Episode-Specific Fundamental”. The values in parenthesis represent 
the robust standard errors which are clustered by episode. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively-signed coefficients are represented in italics. (1%) significant coefficients having anticipated signs are represented in bold. 
a The variable capital account openness, and the interaction of monetary policy with institutional quality, debt to total assets and capital account 
openness are discarded due to multicollinearity. 
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The regressions in Table 4 are re-conducted using the real exchange rates as the dependent 

variable28. The results are similar to those for the nominal exchange rates. The goodness of fit of 

the models with the real exchange rates are higher suggesting that our models are more successful 

in explaining the variation in  real exchange rates than in nominal exchange rates. 

 

The recent Global Financial Crisis which led to a currency crash in a large number of economies 

is analyzed as a separate sample including both emerging and advanced economies experiencing 

a depreciation of their exchange rates during 200829. The unpublished results suggest that 

monetary policy has no significant effect on the exchange rates. The reason for the lower 

significance of the interest rates changes on the exchange rates might be the different 

characteristics of the recent financial crisis compared to previous currency crisis episodes. The 

depreciations in the exchange rates have resulted from the financial crisis rooted in the United 

States. In this sense the policies of the central banks are directed to rescue the financial sector 

rather than stabilizing the exchange rates. Especially, emerging economies do not suffer from 

worsening economic or financial fundamentals prior to the Global Financial Crisis which led to a 

lower damage compared to previous episodes. 

2.4 ROBUSTNESS OF THE RESULTS: FIXED-EFFECTS AND THE SYSTEM 

GENERALIZED METHOD OF MOMENTS ESTIMATION 

In panel data estimations controlling for the effects of various variables might not be enough in 

explaining the behavior of the dependent variable. Some country specific variables might be 

omitted from the analysis that leads the OLS estimator to be biased and inconsistent. In order to 

account for this problem, we re-estimate the emerging and advanced economy estimations 

presented in Tables 2 and 4 applying the fixed-effects model. Fixed-effects model controls for all 

time invariant differences between the episodes and, hence, removes the bias caused by time-

invariant omitted characteristics. Specifically, the fixed-effects estimations are conducted for the 

                                                             
28 We present the regression results in Table A6 in Section 2.A. 
29 The estimations are conducted with including the monetary policy variable and economic fundamentals. The 
interaction effects are not included in order to analyze the direct effects of monetary policy on the exchange rates. 
The standard errors are clustered across time and episode in order to account for the correlation between and within 
episodes. The results are available upon request.  
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emerging and advanced economies with the specifications including the lagged dependent variable 

for nominal as well as real exchange rates. The results are presented in Section 2.A. The fixed-

effects estimations represent that a high fraction of the variance in the standard errors of the 

specifications are due to the differences across episodes, and for the emerging economy subsample 

this fraction is even higher. 

 

Table A7 provides the fixed-effects estimation results for the emerging economy subsample using 

both nominal and real exchange rates as dependent variables and for the specifications including 

the lagged dependent variable (specifically, columns 2 and 4 in Tables 2 and A5 are re-estimated 

with the fixed-effects model)30. The results are analogous to the pooled OLS estimations. The 

coefficient of monetary policy enters with similar effects although in the second half of the table 

the significance level is lower compared to the pooled OLS estimations. The difference in the 

coefficients of monetary policy between real and nominal exchange rates have reduced 

significantly. Thus this large difference found for the pooled OLS estimations might be due to the 

omission of country-specific effects. Some variables become significant when accounting for the 

country-specific effects. Exchange rate overvaluation becomes highly significant throughout the 

table. Debt to total assets and short-term external indebtedness also explain the variations in the 

exchange rates for the first subsample. The interaction terms have similar influences of the 

effectiveness of monetary policy on the exchange rates as in OLS results. Central bank 

transparency and its interaction with monetary policy, on the other hand, have lower significance 

in explaining the changes in the exchange rates. This indicates that the relation between 

transparency and exchange rates might be induced by country-specific omitted variables. 

 

Table A8, in Section 2.A, presents the results of the fixed-effects estimations for the advanced 

economy subsample. Similar to the specifications for emerging economies, we estimate the models 

using both nominal and real exchange rates as dependent variables for the specifications including 

the lagged dependent variable (columns 2 and 4 in Tables 4 and A6)31. The results are similar to 

the OLS estimates regarding the influence of monetary policy and its interactions on the exchange 

                                                             
30 Institutional quality is dropped from the specifications in columns 3 and 4 because of multicollinearity. 
31 We exclude capital account openness and its interaction with monetary policy from the estimations due to 
multicollinearity. 
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rates. The only changes to note are the lower significance of the current account balance, and the 

interaction of monetary policy with stock price changes, and the higher significance of the 

exchange rate overvaluation.  

 

Although the fixed-effects estimator corrects for the unobserved heterogeneity in the models, it 

does not address the reverse causality running from exchange rates to economic fundamentals. 

Especially, the potential endogeneity of the monetary policy variable might lead to a bias in pooled 

OLS as well as fixed-effects estimations. In order to address this problem, some possible 

instruments have been analyzed in an auxiliary regression if they are reasonably well correlated 

with monetary policy. Besides the real change in the reserves32, the real change in monetary 

aggregates (the monetary base, M1, M2 and M3) are included in the first stage regressions of 2SLS 

estimations. The results imply that only M1 is correlated with monetary policy and the F-test 

suggests that this variable is a weak instrument. Since the absence of strictly exogenous 

instruments leads to a bias in the instrumental variables estimator, we use the “System Generalized 

Method of Moments Estimation” introduced by Arellano and Bond (1991), Arellano and Bover 

(1995), and Blundell and Bond (1998).  

 

As pointed out by Roodman (2006), the system GMM estimator is suited for panels with fewer 

time periods compared to individuals, linear functional relationships, a single dependent variable 

which is dynamic and depends on its past values, no strictly exogenous independent variables; and 

it controls for biases occurring due to the country specific effects. The episode specific fixed-

effects are eliminated by Arellano and Bond (1991)’s difference GMM; however the lagged levels 

of the regressors are weak instruments for the first differences if there is serial correlation. Arellano 

and Bover (1995) overcomes this potential issue by creating instruments in the levels equation 

with using the first differences of the variables. The estimator created by these two equations, one 

in differences and one in levels, in instrumenting the endogenous variables is called the “system 

GMM estimator”. Compared to OLS, fixed-effects and difference GMM estimators, this estimator 

leads to the lowest bias in small samples33 and appears to be the most efficient estimator in the 

                                                             
32 Kraay (2003), Goderis and Ioannidou (2008). 
33 Soto (2009). 
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presence of endogeneity in a dynamic panel data model with predetermined or weakly exogenous 

independent variables.  

 

In this study, we apply the forward orthogonal deviation instead of first differencing in the 

differenced equation. This transformation gives the benefit of preserving the sample size in case 

of unbalanced panels as well as removing the fixed-effects. Since the system is over-identified, the 

Sargan test of over-identifying restrictions is used to test the exogeneity of the instruments. This 

test, having the null hypothesis that the instruments as a group are valid, might encounter an over-

fitting problem, because the number of columns in the instrument matrix can be very high if the 

sample size is small. In order to limit the number of instruments to climb to the number of 

observations, for each regressor, we create only the first lags of the variables in the levels and 

differences equations as instruments. Additionally, we collapse the instrument set, so that for each 

variable and lag distance one instrument is created34. Lastly, since in the presence of serial 

correlation in first differences some lags might turn out to be invalid instruments, Arellano-Bond 

serial correlation tests of the residuals in differences are calculated. Similar to fixed-effects 

estimations, the system GMM method is conducted for the estimations with the lagged dependent 

variable for emerging economies and advanced economies using both nominal and real exchange 

rates as dependent variables.  For every specification, the difference-in-Sargan tests suggest that 

the instruments in the transformed and in the levels equations are valid35.  

 

 

 

 

 

 

 

 

 

                                                             
34 Note that although we try to minimize the number of instruments with these methods, the instrument count is still 
larger than the number of episodes in the estimations. This might create bias in the system GMM estimator.  
35 Initially we included the weak instrument, M1, and its interactions with episode-specific fundamentals in the 
system GMM estimations in both levels and differences equations. However, the difference-in-Sargan test 
concluded that these instruments are not exogenous and valid. Therefore the results are not presented. 
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Table 5. System GMM Estimation Results of the Emerging Economy Subsample 
  1 2 3 4 

Dependent Variable Nominal ER Real ER Nominal ER Real ER 
Lagged Dependent Variable 0.260*** 0.229*** 0.389*** 0.274* 
 (0.054) (0.040) (0.143) (0.143) 
Monetary Policy -0.968* -1.027** 0.682** 0.591** 
 (0.586) (0.490) (0.312) (0.283) 
GDP Growth 0.171 0.143 2.523 2.765 
 (0.342) (0.298) (2.135) (1.984) 
Current Account -0.168 -0.375 -0.515 -0.927 
 (0.388) (0.317) (1.906) (1.686) 
Exchange Rate Overvaluation -1.542 -1.281 -4.486 -3.929 
 (1.218) (1.140) (2.901) (2.641) 
Debt to Total Assets -0.506 -0.622** 1.272 1.610 
 (0.352) (0.492) (1.318) (1.238) 
Institutional Quality 0.068 0.301 -1.341 -1.173 
 (0.568) (0.493) (0.888) (0.802) 
Short-Term External Debt 0.096 0.399*** -0.392** -0.289* 
 (0.146) (0.145) (0.177) (0.169) 
Capital Account Openness -0.092** -0.089*** -0.188** -0.199** 
 (0.041) (0.033) (0.088) (0.081) 
Fiscal Position 0.927 -0.296 1.452 -0.211 
 (0.711) (0.836) (1.400) (1.325) 
Stock Prices -0.115 -0.107 -0.552*** -0.522*** 
 (0.070) (0.066) (0.183) (0.176) 
Central Bank Transparency   -0.039 -0.041 
   (0.065) (0.061) 
MP X GDP Growth -0.050 0.199 1.982 1.627 
 (0.429) (0.261) (2.572) (2.201) 
MP X Exchange Rate Overvaluation 5.242* 5.608***   
 (2.711) (2.143)   
MP X Debt to Total Assets 1.096*** 1.061***   
 (0.343) (0.303)   
MP X Institutional Quality 0.946 1.061*   
 (0.770) (0.631)   
MP X Short-Term External Debt -0.152 -0.243** 1.297 1.033 
 (0.169) (0.096) (1.240) (1.087) 
MP X Capital Account Openness 0.082** 0.099*** -0.009 0.013 
 (0.040) (0.028) (0.086) (0.085) 
MP X Fiscal Position -1.062 -1.468* 6.777 5.628 
 (1.226) (0.836) (5.553) (5.002) 
MP X Stock Prices -0.121 -0.055 -0.786 -0.808* 
 (0.193) (0.171) (0.721) (0.614) 
MP X Central Bank Transparency   -0.127* -0.102* 
   (0.066) (0.058) 
Number of Observations 134 134 72 72 
Number of Instruments 39 39 34 34 
Sargan Test P-Value 0.910 0.967 0.807 0.848 
AR (1) -1.33 -1.42 -1.29 -1.21 
AR (2) 0.02 -0.33 0.72 0.58 

Notes: Forward orthogonal deviation transformation is used to eliminate fixed effects. The interaction terms with monetary policy are represented 
as “MP X Episode-Specific Fundamental”. The values in parenthesis represent the robust standard errors which are clustered by episode. The 
significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). Counter intuitively-signed coefficients are represented in 
italics. (1%) significant coefficients having anticipated signs are represented in bold. 
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Table 5 provides the system GMM estimation results of the emerging economy subsample for the 

specifications including lagged dependent variables in Tables 2 and A5 (presented in Section 2.A). 

The first column shows the regression results for the nominal exchange rate using the specification 

of column 2 in Table 2, and the second specification in Table 5 uses the real exchange rate as the 

dependent variable (specification of column 2 in Table A5). The third column in Table 5 is the 

system GMM estimation of the specification of column 4 in Table 2, and the last column of Table 

5 is the system GMM estimation of the same specification using the real exchange rate as the 

dependent variable (specification of column 4 in Table A5).  

 

From the results in Table 5, we can observe that lagged exchange rates have strong effect on the 

dependent variables36. The long-run effect of tight policy on the exchange rate appreciation is 

larger than its short-run effect if the change in the interest rate is permanent. The estimations of 

monetary policy confirms the OLS results with a negative and significant coefficient for the first 

subsample, and a positive coefficient for the second subsample. Different from the OLS results, 

the institutional quality and central bank transparency do not have any direct effect on the changes 

of exchange rates. The short-term external debt enters highly significant with the expected effect 

in column 2. Additionally, the interaction of monetary policy with capital account openness and 

fiscal position have somewhat lower significance levels in the system GMM estimations. The other 

results confirm the findings of the OLS estimations.  

 

The p-values of the Sargan tests for the estimations in Table 5 are insignificant which indicates 

that the population moment conditions are valid. However, the p-values are quite high which 

shows that models might have over-fitting problems. The Arrelano-Bond test for the first and 

second order serial correlation in first differences, AR (1) and AR (2), fail to reject the null of no 

correlation in the first-differenced residuals leading to the conclusion that first-order serial 

correlation does not exist in the levels equation. 

 

 

                                                             
36 It is expected that the coefficient of the lagged dependent variable in system GMM estimations is lower than in 
OLS estimates (which usually estimates upward-biased coefficients for lagged dependent variables), and higher than 
in fixed-effects estimates (since fixed-effects estimator usually estimates the coefficient with downward bias). 
However, for the emerging economy subsample we do not observe this for every specification. 
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Table 6. System GMM Estimation Results for the Advanced Economy Subsample 

  1 2 3 4 

Dependent Variable Nominal ER Real ER  Nominal ER Real ER 

Lagged Dependent Variable 0.389*** 0.809*** 0.349*** 0.355*** 
 (0.109) (0.260) (0.042) (0.046) 

Monetary Policy 0.445 0.155 -0.098*** -0.083*** 

 (0.564) (0.452) (0.023) (0.024) 

GDP Growth 0.113 0.066 -0.132*** -0.126*** 
 (0.167) (0.197) (0.022) (0.033) 

Current Account 0.004 -0.122 0.029 -0.031 

 (0.124) (0.224) (0.191) (0.231) 

Exchange Rate Overvaluation -1.277 -1.862 -0.818*** -0.901*** 
 (0.939) (1.263) (0.075) (0.069) 

Debt to Total Assets -0.356 -0.253 -0.089** -0.008 

 (0.230) (0.197) (0.176) (0.182) 

Institutional Quality   -0.206*** -0.220 

   (0.134) (0.149) 

Capital Account Openness -0.030 -0.049   

 (0.025) (0.031)   

Fiscal Position   0.674*** 0.666*** 

   (0.181) (0.178) 

Stock Prices -0.054 -0.044 0.142* 0.131 

 (0.069) (0.062) (0.079) (0.084) 

MP X GDP Growth -0.121 0.190 0.732*** 0.610*** 

 (0.220) (0.346) (0.197) (0.171) 

MP X Current Account -0.002 0.198 -0.567** -0.447** 

 (0.069) (0.123) (0.238) (0.212) 

MP X Exchange Rate Overvaluation 1.252** 0.847* 2.225* 1.784* 

 (0.492) (0.478) (1.218) (1.009) 

MP X Debt to Total Assets 0.175 0.258   

 (0.346) (0.447)   

MP X Capital Account Openness -0.200 -0.125   

 (0.217) (0.167)   

MP X Fiscal Position   -3.869*** -3.152** 

   (1.225) (1.385) 

MP X Stock Prices -0.050* -0.034 0.052 0.066** 

 (0.026) (0.038) (0.036) (0.031) 

     

Number of Observations 98 98 72 72 

Number of Instruments 28 28 29 29 

Sargan Test P-Value 0.771 0.312 0.912 0.932 

AR (1) -1.83* -2.07* -1.33 -1.32 

AR (2) -0.99 -0.70 -1.30 -1.41 
Notes: Forward orthogonal deviation transformation is used to eliminate fixed effects. The interaction terms with monetary policy are represented 
as “MP X Episode-Specific Fundamental”. The values in parenthesis represent the robust standard errors which are clustered by episode. The 
significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). Counter intuitively-signed coefficients are represented in 
italics. (1%) significant coefficients having anticipated signs are represented in bold.  
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The system GMM estimation results for the advanced economy subsample are presented in Table 

6. The first column provides the estimation results for the nominal exchange rate in column 2 of 

Table 4 and the second regression in Table 6 is the same specification using the real exchange rate 

as the dependent variable (column 2 of Table A6 in Section 2.A). The third regression in Table 6 

is the system GMM estimation of the specification presented in column 4 of Table 4 and the last 

regression is the system GMM estimation of column 3 with the real exchange rate as the dependent 

variable (column 4 of Table A6).  

 

Confirming the OLS estimations, the system GMM results represent an insignificant monetary 

policy for the first subsample, and highly significant and negative monetary policy for the second 

subsample. As in the previous estimations, the coefficient of the lagged dependent variable is 

positive and significant representing once more the quick adjustment of the exchange rates. The 

estimates, in general, are similar to the OLS estimations. The differences compared to the OLS 

estimations to note are the lower significance levels for the current account position and the 

interaction of stock price changes with monetary policy. The p-values of the Sargan tests of the 

estimations show that the joint validity of the instruments is not rejected. The AR (1) test is 10 

percent significant for the first and second column. However, rejecting the null of no serial 

correlation of order one does not entail that the model suffers from misspecification, since it is 

expected that the first difference of the white noise to be auto correlated. Failing to reject second 

order serial correlation test, AR (2), implies that the moment conditions are valid and the model is 

not misspecified.  

2.5 CONCLUSION 

This paper studies the effectiveness of high interest rates on stabilizing the exchange rates 

following a currency crisis. The hypothesis of the study is that following currency crises interest 

rate hikes do not lead to an appreciation of the domestic currency, and for third generation model 

crises these hikes lead to further depreciation.  In this context, we focus on the underlying causes 

of the currency crises and address the effectiveness of the monetary policy response to the 

exchange rates in the presence of various economic vulnerabilities. The paper contributes to the 

literature by conducting separate analyses for emerging and advanced economies, pointing out the 
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disparities of the economic weaknesses between the two groups of economies, and also, by 

analyzing whether central bank transparency influences the effects of tight monetary policy on 

exchange rates.   

 

We conclude that for both advanced and emerging economies a tight interest rate policy in the 

aftermath of a currency crisis leads to a depreciation of the domestic currency. In this respect, the 

results of Eijffinger and Goderis (2008) are confirmed. Additional to their analysis, we find that 

the effects of the increased interest rates on the currencies of emerging and advanced economies 

are different. Tight monetary policy has a larger destabilizing effect on the currencies of emerging 

economies. Especially in emerging economies suffering from third generation model 

vulnerabilities, this destabilizing effect is much stronger. In general, both for emerging and 

advanced economies, current account deficits, appreciated real exchange rates and country 

riskiness cause the domestic currency to depreciate following currency crises. Emerging economy 

exchange rates are also affected by high short-term external debt levels, the bursts in stock prices 

and low transparency of central banking. In order to discover which economic fundamentals 

decrease the effectiveness of interest rate policies in stabilizing exchange rates, we interact the 

economic fundamentals with monetary policy. In emerging economies, we discover that interest 

rate hikes depreciate the domestic currency further if the private sector suffers from high domestic 

short-term debts, the financial markets are liberalized, government has high budget deficit, the 

ratio of foreign short-term debt to reserves is low, the stock market prices crash, and monetary 

policy has lower transparency. Tight monetary policy in advanced economies helps in stabilizing 

the domestic currency if economies do not suffer from current account deficits, collapsed stock 

prices and fiscal deficits.  

 

The analyses enlighten the unclear results regarding the empirical research on this area by 

underlining that the tight monetary policy do not help in stabilizing the exchange rates following 

a currency crisis. In that sense, the results support the recent theoretical considerations regarding 

the contrarian view of the interest rate response on the exchange rates. 

 

Generally, if crisis episodes are accompanied by financial sector problems or fiscal imbalances 

tight monetary policy has detrimental effects on the domestic currency. Regarding the influence 
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of balance sheet factors on the exchange rates our results differ from previous findings. It is well 

cited in the literature that currency and maturity mismatches, which is also called “original sin”37, 

cause the reversal of capital flows and consequently to crisis in fragile economies. Therefore in 

the presence of these fragilities, it is expected that tight policy would increase the depreciation of 

the exchange rates.  However, monetary policy appears to be more effective in episodes with high 

foreign currency denominated short-term debt. The reason for this result might be that the high 

external debt increases the dedication of the monetary authorities in exchange rate stabilization, 

and that it makes the policy implementation easier38. On the other hand, the other balance sheet 

indicator for the corporate sector, high domestic short-term debt, makes tight monetary policy 

ineffective, since high interest rates increase the debt burden, and hence, the default probability of 

the corporate sector. Therefore, in episodes with high levels of private debt increased interest rates 

lead to further depreciation of the currency. 

 

The main policy implication of our study is that one recipe does not work for all patients: a boost 

in the interest rates does not promise recovery for every crashed currency. The economic 

vulnerabilities should be taken into account in designing monetary policy. If the economy suffers 

from third generation model problems during a crisis, monetary policy should aim at financial 

sector stabilization. Expansionary monetary policy strengthens the corporate and financial sectors’ 

balance sheets and accelerates the economic recovery. In emerging economies the perception of 

foreigners regarding the economy and the exchange rate market is crucial in stabilizing the 

domestic currency. Especially high country risk jeopardizes the financing of the debts of the 

financial system and the corporate sector. Therefore, for these countries, easy access to external 

funding is crucial. The composition of the short-term debt is another essential point in responding 

to currency crisis. In the presence of external debt, tight monetary policy signals the ambition of 

the central bank to stabilize the currency. However, since increased interest rates leads to higher 

debt levels for the private sector, expansionary monetary policy helps the highly leveraged private 

sector. Finally, although various fragilities require different approaches in dealing with the crisis, 

the first and main goal of the policy maker is maintaining trust in the economy.  

                                                             
37 Eichengreen and Hausmann (1999). 
38 Also discussed by Eijffinger and Goderis (2008). 
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2.A TABLES AND ESTIMATION RESULTS 

Table A1. Crisis Episodes 

Country Period Episode 
Argentina  2002:01 - 2002:10 1 

Brazil  1999:01 - 1999:05 2 

Brazil  2002:10 - 2003:12 3 

Brazil  2008:09 - 2009:07 4 

Chile  2008:10 - 2009-03 5 

China  1994:01 - 1994:11 6 

Colombia  2008:10 - 2009:05 7 

India  1991:07 - 1991:12 8 

Indonesia  1986:09 - 1989:02 9 

Indonesia  1997:08 - 1999:06 10 

Indonesia  2008:11 - 2009:12 11a 

Korea  1997:11 - 1998:07 12 

Korea  2008:10 - 2009:12 13a 

Malaysia  1997:12 - 1998:09 14 

Mexico  1994:12 - 1996:08 15 

Mexico  1998:09 - 1999:04 16 

Mexico  2008:10 - 2009:07 17 

Philippines  1997:09 - 1997:12 18 

Russia  1998:09 - 1998:11 19 

Russia  2009:01 - 2009:12 20 

Thailand  1997:07 - 1998:07 21 

Turkey  2001:02 - 2001:06 22 

Turkey  2008:10 - 2009:01 23 

Venezuela  1995:12 - 1996:06 24 

Venezuela  2002:02 - 2003:07 25 

Australia  2008:08 - 2009:03 26 

Canada  2008:10 - 2009:04 27 

Euro Area 2008:10 - 2009:12 28a 

Germany  1991:04 - 1994:09 29 

Japan  1991:03 - 1993:09 30 

New Zealand  2008:08 - 2009:02 31 

Sweden  1991:03 - 1991:06 32 

Sweden 2008:09 - 2008:12 33 

Switzerland  1991:07 - 1994:03 34 

United Kingdom  1992:10 - 1992:12 35 

United Kingdom  2008:08 - 2009:01 36 
Note: Korea 2000 is not included, since the difference  does not exceed three percentage point.s 

a For the ongoing crisis periods the ending month is constrained with the last month having the available data.  
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Table A2. Money Market Interest Rates 

Country Money Market Interest Rates Source 
Argentina Interbank 7 Day-Middle Rate DataStream 
Australia Cash Rate Call-Middle Rate DataStream 

Brazil Financing Overnight-Middle Rate DataStream 
Canada Bank Rate as Wed-Middle Rate DataStream 
Chile DISCTB Promissory Notes-90 Day-Middle Rate DataStream 
China Bank Rate (Monthly, End of Month) IFS 

Colombia Interbank Overnight-Middle Rate DataStream 
Euro Area EURIBOR 3 Month-Offered Rate DataStream 
Germany Lombard-Middle Rate DataStream 

Japan Uncollateralized Call-Middle Rate DataStream 
India Call Money-Middle Rate DataStream 

Indonesia SBI 90 Day-Middle Rate DataStream 
Korea Call Overnight-Middle Rate DataStream 

Malaysia Base Lending-Middle Rate DataStream 
Mexico, Episode 15 Cetes 28 Day Min. Auction-Middle Rate DataStream 

Mexico, Episode 16&17 Cetes 28 Day Avrg. Auction-Middle Rate DataStream 
New Zealand Official Cash Rate-Middle Rate DataStream 
Philippines Interbank Call Loan Rate-Middle Rate DataStream 

Russia Discount (Refinancing)-Middle Rate DataStream 
Sweden Repo-Middle Rate DataStream 

Switzerland Three Month Libor (SNB) - Middle Rate DataStream 
Thailand Repo 14 Day-Middle Rate DataStream 
Turkey Interbank Overnight Middle Rate DataStream 

Venezuela Discount Rate (Monthly, End of Month) IFS 
United Kingdom Base Rate DataStream 

United States Federal Funds Rate (Monthly) IFS 
Identification: Taken from Goderis&Iannidou (2008) except for Australia, Chile, China, Euro Area, Germany, India, Japan, Malaysia, New 
Zealand and Switzerland. The listed economies’ money market interest rates are taken from the Central Bank websites. The US Federal Funds 
Rates are used as foreign monetary policy.  
 
 

Table A3. Summary Statistics 

Variable Obs Mean Std. Dev. Min Max Unit of Account 

Nominal Exchange rates 369 0.019 0.094 -0.236 0.968  Percentage Change 

Real Exchange Rates 369 0.020 0.122 -0.232 0.845 Percentage Change 
       

Monetary Policy  369 0.015 0.738 -4.5 8.927 Percentage Change 
       

GDP Growth 369 0.058 0.091 -0.199 0.31 Percentage Change 

Current Account 369 0.035 0.071 -0.347 0.334 Ratio to Reserves 

Exchange Rate Overvaluation 363 0.111 0.162 -0.372 1.125 Cyclical component of RER 

Debt to Total Assets 341 0.281 0.099 0.039 0.448 Ratio 

Institutional Quality 266 0.686 0.159 0.410 0.915 Index 

Short Term External Debt 217 0.226 0.245 0.015 1.286 Ratio to Reserves 

Capital Account Openness 338 1.142 1.24 -1.148 2.478 Ratio to Reserves 

Fiscal Position 304 -0.017 0.054 -0.367 0.080 Ratio to GDP 

Stock Prices 341 0.012 0.133 -0.559 1.352 Percentage Change 

Central Bank Transparency 175 7.206 3.328 1.5 15 Index 
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Table A4. Correlation Coefficients 

 
Nominal 

Exch. Rates Real Exch. Rates 
Monetary 

Policy 
 GDP 

Growth 
Current 

Account  

Exch. Rate 
Overvaluatio

n 
Nominal Exchange 
Rates 1.000      

Real Exchange Rates 0.803 1.000     

Monetary Policy 0.141 0.308 1.000    

GDP Growth -0.041 0.044 0.072 1.000   

Current Account 0.003 -0.206 -0.187 -0.129 1.000  

ER Overvaluation 0.013 -0.124 -0.057 -0.044 0.477 1.000 

Debt to Total Assets -0.091 0.130 0.133 -0.222 -0.216 -0.292 

Institutional Quality -0.187 -0.144 -0.059 0.412 -0.347 -0.587 

St External Debt -0.055 0.332 0.287 0.519 -0.361 -0.357 

KA Openness -0.143 -0.279 -0.125 -0.008 -0.275 -0.062 

Fiscal Position -0.189 -0.531 -0.341 0.124 -0.177 -0.039 

Stock Prices -0.102 -0.120 -0.122 -0.117 -0.068 -0.095 

CB Transparency -0.163 -0.052 -0.027 0.239 -0.283       -0.555 
 

 
Debt to 
Assets 

Institutional 
Quality 

St External 
Debt 

 KA 
Openness 

Fiscal 
Position  

Stock 
Prices 

Nominal Exchange 
Rates       

Real Exchange Rates       

Monetary Policy       

GDP Growth       

Current Account       

ER Overvaluation       

Debt to Total Assets 1.000      

Institutional Quality 0.020 1.000     

St External Debt 0.495 0.253 1.000    

KA Openness 0.234 -0.195 -0.059 1.000   

Fiscal Position 0.006 0.390 -0.139 0.209 1.000  

Stock Prices -0.156 -0.103 -0.095 -0.001 0.008 1.000 

CB Transparency 0.360 0.460 0.460 -0.140 0.321 0.032 
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Table A5. Regression Results of the Emerging Economies with the Real Exchange Rates 
 

Notes: The interaction terms with monetary policy are represented as “MP X Episode-Specific Fundamental”. The values in parenthesis represent 
the robust standard errors which are clustered by episode. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively-signed coefficients are represented in italics. (1%) significant coefficients having anticipated signs are represented in bold. a 

The interaction of monetary policy with current account position is discarded from the regression due to high multicollinearity. b The interaction 
of monetary policy with current account position, overvalued exchange rates, corporate short term debt, and institutional quality do not appear 
due to multicollinearity. 
 
 

  1a 2a 3b 4b 
Lagged Dependent Variable  0.298***  0.257* 

 (0.064)  (0.117) 
Monetary Policy -0.934** -0.561 0.265*** 0.317*** 
 (0.346) (0.355) (0.058) (0.096) 
GDP Growth -0.119** -0.103 0.878*** 0.769** 
 (0.153) (0.137) (0.222) (0.250) 
Current Account -0.752 -0.530* -1.630*** -1.363** 
 (0.286) (0.251) (0.368) (0.442) 
Exchange Rate Overvaluation -0.116 -0.692 -2.192*** -2.436*** 
 (0.810) (0.833) (0.258) (0.621) 
Debt to Total Assets -0.171 -0.154 0.634*** 0.578** 
 (0.159) (0.126) (0.188) (0.214) 
Institutional Quality -0.083 -0.124 -1.089*** -1.035*** 
 (0.299) (0.278) (0.169) (0.225) 
Short-Term External Debt 0.187* 0.141 -0.088* -0.087 
 (0.102) (0.086) (0.087) (0.096) 
Capital Account Openness -0.022 -0.017 -0.140*** -0.124*** 
 (0.019) (0.016) (0.022) (0.025) 
Fiscal Position -0.945* -0.510 0.818** -0.338 
 (0.489) (0.441) (0.228) (0.451) 
Stock Prices -0.155* -0.149 -0.275*** -0.307*** 
 (0.083) (0.094) (0.049) (0.077) 
Central Bank Transparency   -0.020*** -0.021*** 
   (0.004) (0.005) 
MP X GDP Growth 0.356** 0.028 0.588 0.404 
 (0.362) (0.364) (0.685) (0.937) 
MP X Exchange Rate Overvaluation 4.650*** 4.108**   
 (1.374) (1.469)   
MP X Debt to Total Assets 0.464 0.551   
 (0.357) (0.401)   
MP X Institutional Quality 1.137** 0.489   
 (0.441) (0.432)   
MP X Short-Term External Debt -0.118 -0.123 0.096 0.174 
 (0.083) (0.088) (0.248) (0.436) 
MP X Capital Account Openness 0.067*** 0.093*** 0.084** 0.098* 
 (0.020) (0.025) (0.028) (0.046) 
MP X Fiscal Position -1.052** -1.096* 1.086 1.067 
 (0.476) (0.516) (1.167) (1.902) 
MP X Stock Prices -0.509* -0.310 -0.929*** -0.788** 
 (0.242) (0.225) (0.269) (0.262) 
MP X Central Bank Transparency   -0.028* -0.048* 
   (0.013) (0.022) 
R2 0.382 0.440 0.634 0.666 

Number of Observations 134 134 72 72 
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Table A6. Regression Results of the Advanced Economies with the Real Exchange Rates 

  1 2 4a 5a 
Lagged Dependent Variable  0.867***  0.358** 

 (0.078)  (0.061) 

Monetary Policy 0.648 -0.133 -0.120** -0.094** 

 (0.566) (0.139) (0.022) (0.019) 

GDP Growth 0.515 0.111 -0.095 -0.132** 

 (0.548) (0.159) (0.091) (0.027) 

Current Account -0.387** -0.303** -0.183 -0.154 

 (0.338) (0.115) (0.361) (0.243) 

Exchange Rate Overvaluation -0.041 -1.474** -0.628 -0.887** 

 (1.270) (0.474) (0.309) (0.208) 

Debt to Total Assets 0.254 -0.054 -0.147 -0.179 

 (0.273) (0.077) (0.127) (0.136) 

Institutional Quality   -0.365 -0.329** 

   (0.265) (0.089) 

Capital Account Openness -0.008 0.000   

 (0.017) (0.009)   

Fiscal Position   0.476 0.396 

   (0.244) (0.169) 

Stock Prices -0.153 0.023 0.197** 0.127 

 (0.094) (0.036) (0.045) (0.080) 

MP X GDP Growth -0.497 0.068 0.548** 0.601*** 

 (0.611) (0.208) (0.114) (0.074) 

MP X Current Account 0.293 0.114 -0.077 -0.321*** 
 (0.360) (0.090) (0.183) (0.039) 

MP X Exchange Rate Overvaluation 2.489 1.246** 0.793 1.567 

 (2.489) (0.449) (1.343) (0.752) 

MP X Debt to Total Assets -0.611 0.292   

 (0.664) (0.220)   

MP X Capital Account Openness -0.191 -0.003   

 (0.219) (0.053)   

MP X Fiscal Position   -3.819** -3.216** 

   (1.032) (0.846) 

MP X Stock Prices -0.254** -0.061*** 0.011 0.055 

 (0.089) (0.015) (0.058) (0.050) 

     

R2 0.770 0.927 0.210 0.322 

Number of Observations 98 98 72 72 
Notes: The interaction terms with monetary policy are represented as “MP X Episode-Specific Fundamental”. The values in parenthesis represent 
the robust standard errors which are clustered by episode. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively-signed coefficients are represented in italics. (1%) significant coefficients having anticipated signs are represented in bold. 
 a The variable capital account openness, and the interaction of monetary policy with institutional quality, debt to total assets and capital account 
openness are discarded due to multicollinearity. 
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Table A7. Fixed-Effects Estimation Results of the Emerging Economies  

  1 2 3 4 

Dependent Variable Nominal ER Real ER Nominal ER Real ER 
Lagged Dependent Variable 0.214** 0.167** 0.313*** 0.264** 
 (0.095) (0.090) (0.102) (0.095) 
Monetary Policy -0.922*** -0.964*** 0.388* 0.366* 
 (0.276) (0.239) (0.200) (0.190) 
GDP Growth 2.490*** 2.299*** -6.943 -6.962 
 (0.219) (0.202) (4.469) (4.482) 
Current Account -0.262 -0.242 -0.733 -0.592 
 (0.363) (0.357) (1.178) (1.122) 
Exchange Rate Overvaluation -3.329*** -3.390*** -3.669*** -3.653*** 
 (0.735) (0.690) (0.805) (0.778) 
Debt to Total Assets 0.332** 0.321** -2.779** -2.616** 
 (0.144) (0.122) (1.078) (1.042) 
Institutional Quality 5.469*** 4.983***   
 (0.700) (0.666)   
Short-Term External Debt 1.437*** 1.261*** -0.766 -0.823 
 (0.175) (0.161) (0.549) (0.526) 
Capital Account Openness -1.429*** -1.290*** -1.691** -1.666** 
 (0.193) (0.186) (0.602) (0.598) 
Fiscal Position 2.507** 2.340** 9.983* 9.858* 
 (0.933) (0.890) (5.508) (5.463) 
Stock Prices -0.111 -0.105 -0.216*** -0.189*** 
 (0.074) (0.069) (0.056) (0.057) 
Central Bank Transparency   -0.034 -0.037 
   (0.163) (0.160) 
MP X GDP Growth 0.263 0.236 0.873 0.619 
 (0.236) (0.245) (1.124) (1.061) 
MP X Exchange Rate Overvaluation 4.895** 5.221***   
 (1.762) (1.406)   
MP X Debt to Total Assets 0.711** 0.812***   
 (0.292) (0.248)   
MP X Institutional Quality 1.047*** 1.068***   
 (0.305) (0.277)   
MP X Short-Term External Debt -0.227*** -0.208** 0.469 0.460 
 (0.068) (0.063) (0.417) (0.390) 
MP X Capital Account Openness 0.081** 0.086*** 0.027 0.035 
 (0.035) (0.025) (0.025) (0.023) 
MP X Fiscal Position -1.594*** -1.420*** 2.394 2.386 
 (0.437) (0.377) (1.881) (1.790) 
MP X Stock Prices -0.053 -0.026 -0.588* -0.550* 
 (0.439) (0.158) (0.315) (0.280) 
MP X Central Bank Transparency   -0.076 -0.069 
   (0.044) (0.041) 
Number of Observations 134 134 121 121 
R2: within 0.360 0.383 0.428 0.428 
ρc 0.99 0.99 0.99 0.99 

Notes: The interaction terms with monetary policy are represented as “MP X Episode-Specific Fundamental”. The values in parenthesis represent the robust 
standard errors which are clustered by episode. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). Counter intuitively-
signed coefficients are represented in italics. (1%) significant coefficients having anticipated signs are represented in bold.  
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Table A8. Fixed-Effects Estimation Results of the Advanced Economies  

  1a 2a 3 4 

Dependent Variable Nominal ER  Real ER Nominal ER Real ER 

Lagged Dependent Variable 0.327*** 0.336*** 0.303** 0.299** 

 (0.072) (0.071) (0.054) (0.064) 

Monetary Policy -0.087 -0.124 -0.098*** -0.083*** 

 (0.068) (0.059) (0.010) (0.008) 

GDP Growth -0.032 0.039 -0.019 -0.010 

 (0.062) (0.047) (0.093) (0.111) 

Current Account -0.046 -0.004 0.057 0.001 

 (0.045) (0.102) (0.319) (0.372) 

Exchange Rate Overvaluation -1.299* -1.151* -0.734** -0.751** 

 (0.604) (0.599) (0.143) (0.0167) 

Debt to Total Assets 0.393** -0.342** -0.031 0.013 

 (0.173) (0.148) (0.028) (0.024) 

Institutional Quality   -0.295* -0.286* 

   (0.109) (0.111) 

Fiscal Position   0.213 0.135 

   (0.208) (0.234) 

Stock Prices -0.007 0.017 0.133* 0.127 

 (0.075) (0.065) (0.088) (0.086) 

MP X GDP Growth -0.240 -0.136 0.732** 0.563*** 

 (0.151) (0.089) (0.143) (0.067) 

MP X Current Account -0.030 0.080*** -0.536** -0.357** 

 (0.086) (0.021) (0.167) (0.083) 

MP X Exchange Rate Overvaluation 1.500 1.005* 2.402 1.741 

 (0.922) (0.544) (1.365) (0.997) 

MP X Debt to Total Assets 0.304 0.324*   

 (0.207) (0.157)   

MP X Fiscal Position   -3.746** -3.101** 

   (0.909) (0.949) 

MP X Stock Prices -0.058* -0.035 0.035 0.045 

 (0.030) (0.019) (0.050) (0.048) 

     

Number of Observations 98 98 72 72 

R2: within 0.233 0.211 0.254 0.230 

ρc 0.83 0.95 0.62 0.60 
Notes: The interaction terms with monetary policy are represented as “MP X Episode-Specific Fundamental”. The values in parenthesis represent 
the robust standard errors which are clustered by episode. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively-signed coefficients are represented in italics. (1%) significant coefficients having anticipated signs are represented in bold. 
a The variable capital account openness and its interaction with monetary policy is dropped due to multicollinearity. 

 
 
 

 
 
 



Chapter 2: Currency crises and monetary policy: A study on advanced and emerging economies 

45 
 

2.B DATA DESCRIPTION AND SOURCES 

1. Change in the Nominal Exchange Rate: The monthly percentage change of the domestic currency price of the US 

Dollar, lagged by one month. Source: IMF, International Financial Statistics (IFS), line RF. 

2. Change in the Real Exchange Rate: The monthly percentage change in the price adjusted exchange rate (domestic 

currency per US Dollar) based on the purchasing power parity, lagged by one month. Source: IFS, lines RF and 

64. 

3. Change in Monetary Policy: The monthly averages of the daily money market interest rates are taken as spreads 

over the US Federal Funds Rate; the percentage changes are taken in the spreads and lagged by one month. Source: 

DataStream and IFS. 

4. GDP Growth: The growth rate of the previous year’s GDP per capita from the average of the five years preceding 

it. Source: World Bank, World Development Indicators (WDI).  

5. Exchange Rate Overvaluation: The average growth rate of an economy’s real exchange rate against the US Dollar 

for the 12 months prior to the crisis. Source: IFS, lines RF and 64. 

6. Current Account Position: The difference between an economy’s exports and imports, converted into US Dollars 

and divided by non-gold reserves, lagged by one month, levels. Source: IFS, lines 70.D, 71.D, RF and 1LD. 

7. Ratio of Domestic Short Term Debt to Total Assets: The average of the sum of the individual debt to assets ratios 

per firm in the market, one year prior to the crisis, levels. Source: Thomson Financial Worldscope Database via 

DataStream. 

8. Institutional Quality: International Country Risk Guide (ICRG) rating constructed by taking account the 

economies’ political, financial and economic conditions and assigning a rating between 0 and 100, where 100 

indicates the highest quality. Source: Political Risk Services (PRS) Group.  

9. Short-term External Debt Position: Short-term external debt consists of international claims of the Bank of 

International Settlement on cross-border banking claims which have maturity of one year or less, including both 

private and public debt. The yearly ratios of short-term external debt of the economy to the non-gold reserves in 

the year before the crisis, levels. Source: WDI (short-term external debt) and IFS, line 1.L.D (non-gold reserves). 

10. Stock Prices: The monthly changes in the stock price index, lagged by one month. Source: IFS line 62. 

11. Fiscal Position: The ratio of the fiscal surplus (deficit) to CPI is divided by the GDP of the economy, one year 

before the crisis period, levels. Source: IFS Annual, lines CCSD, 64 and 99.B. 

12. Capital Account Openness Index: The yearly index is constructed by taking the information from IMF’s Annual 

Report on Exchange Arrangements and Exchange Restrictions about exchange rates, current account transactions, 

capital account restrictions and the requirement of the surrender of export proceeds by Menzie Chinn and Hiro Ito 

(Chinn and Ito, 2006). Source: Updated version for 2009 (23.05.2011) taken from: <http://web.pdx.edu/~ito/>  

13. Central Bank Transparency: The index of central bank transparency is developed by Eijffinger and Geraats (2006) 

focusing on the political, economic, procedural and operational features of central banks. The study has available 

data for the advanced economies. The data for the emerging economies is taken from Dincer and Eichengreen 

(2009) and from Siklos (2011). 
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3 TOGETHER OR APART? THE RELATIONSHIP 

BETWEEN CURRENCY AND BANKING CRISES 

 

 

 

3.1 INTRODUCTION 

Human beings have always been facing sudden changes in the pattern of their surroundings. They 

use the knowledge gained from the previous experiences to protect themselves against any future 

shocks. However, when these shocks occur in the economic surrounding, despite history, they 

catch economic agents off-guard. This is probably the most important reason that the academic 

literature continuously focuses on the types, causes and impacts of financial crises. The occurrence 

of twin – currency and banking – crises has started to attract the attention of the financial crisis 

literature, especially, after the late 1980s with the large costs that they bring to the economies 

experiencing these events. Although there is empirical evidence regarding twin crises, the main 

question is not fully answered: Which macroeconomic factors cause currency and banking crises 

to occur jointly?  

 

Theoretical studies to date focusing on the causal links of currency crashes and bank runs point 

out that currency crises can lead to banking crises, banking problems may cause a crisis in 

exchange rates, or both crises might occur simultaneously. These dynamic links between currency 

and banking crises running in both ways are not reported in empirical works. While many empirical 

studies prove that banking crises precede currency crises39, others find that currency crises lead to 

                                                             
39 Kaminsky and Reinhart (1999), Rossi (1999), and Glick and Hutchison (2001).  
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banking crises40. Yet some empirical evidence discovers contemporaneous occurrence of currency 

and banking crises41.  

 

The majority of the empirical studies rely on yearly data that makes it difficult to identify which 

crisis type occurs initially and triggers the other type of crisis. Our study tries to overcome this 

shortcoming of the empirical literature by using monthly data to a sample of 21 emerging and 

developed countries42 in discovering the ties between currency and banking crises, and in doing 

so fills an important gap in the literature since Kaminsky and Reinhart (1999) by providing 

evidence on twin crises applying high frequency data.  

 

Interesting contributions are made to the financial crisis literature: First, and foremost, with the 

help of the recent systemic banking crises database by Laeven and Valencia (2008, 2012) using 

monthly frequency data, we analyze the probability of a joint occurrence of currency and banking 

crises using bivariate probit estimation where we assume both crises are endogenously determined 

caused by common unobservable factors. Secondly, we examine not only the direct links, but also 

the indirect links between currency and banking crises. The interaction effects of crises variables 

with macroeconomic indicators are introduced to empirically test the linkages between banking 

and currency crises. For the currency crisis model, our hypothesis is that an initial banking crisis 

increases the likelihood of future currency crises through bank bailouts. Central banks finance 

these costly bailouts by creating money, hence making it difficult to maintain the pegged exchange 

rate regimes. Therefore we expect a stronger correlation between banking crises and future 

currency crises for countries engaged in expansionary monetary policies during banking crises. 

Similarly for the banking crisis model, our hypotheses are that a currency crisis increases the 

probability of future banking crisis if a country is exposed to an external shock, the financial sector 

is internationally liberalized, or the banking sector has high external debts. If a currency crisis is 

caused by increased international interest rates, there is a high risk that this crisis also damages the 

domestic financial system with the capital flights. Of course, the damage to the domestic financial 

system depends on how open the financial system is to the international markets; in the absence 

                                                             
40 Von Hagen and Ho (2009). 
41 Falcetti and Tudela (2008), Glick and Hutchison (2001), and Von Hagen and Ho (2009).  
42 Country number is constrained by the limited availability of monthly starting dates of banking crises from Laeven 
and Valencia (2008, 2012).  
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of capital controls a crisis in the exchange rate market might quickly spread to the banking sector. 

Finally, since a currency crisis increases the domestic currency price of the banking sector foreign 

liabilities, the result might be a banking crisis if these liabilities represent a large portion of the 

balance sheets of the banks. 

 

This chapter is organized as follows: Section 3.2 reviews the theoretical and empirical literature 

on twin crises, section 3.3 describes the methodology and data used in the analyses of the linkages 

between banking and currency crises, section 3.4 presents the in-sample results of the estimations, 

section 3.5 summarizes the out-of-sample results, and section 3.6 concludes. 

3.2 CAUSALITY BETWEEN CURRENCY AND BANKING CRISES: 

RELATED LITERATURE 

3.2.1 Theoretical Links 

The theoretical literature on twin crises suggests that the causality between banking and currency 

crises might run in both directions. Some studies develop frameworks that a banking crisis leads 

to the devaluation of the domestic currency while others claim the opposite direction of causality, 

and yet some theoretical work show that common causes lead to the joint occurrence of these 

crises. In this section, we review some of the major theoretical work on the twin crises.  

 

Most of the models focusing on the role of a banking crisis causing a currency crisis are part of 

the third generation currency crisis family. In these models, currency crises are the result of 

mismatches in the balance sheets of the private – financial and non-financial – sector caused by 

foreign currency borrowing and domestic currency lending. International financial liberalizations, 

over-borrowings, bursting asset price bubbles and sudden shifts in the foreign capital flows are in 

the core of these models43. Below, we outline some of the relevant examples of these models in 

explaining twin crises. 

 

                                                             
43 Burnside et al. (2008). 
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The well recognized link between banking and currency crises is through expansionary monetary 

policies by the central banks for bailing out the banks that are highly indebted in foreign currency. 

These funds are then used to pay back the foreign borrowing of the financial sector which makes 

the fixed exchange rate regime unsustainable. These dynamics are the key in the works of Diaz-

Alejandro (1985), Velasco (1987), and Calvo (1998). 

 

Chang and Velasco (1999) emphasize the international illiquidity of the domestic financial sector. 

The study defines international illiquidity as “a situation in which a country’s consolidated 

financial system has potential short-term obligations in foreign currency that exceed the amount 

of foreign currency available on short notice”44. Generally this situation increases the probability 

of bankruptcy and decreases the output through credit crunches and lower investment levels. Under 

a fixed exchange rate regime, bank failures in this illiquid system lead not to only a recession but 

also to a currency crisis with massive capital flight.  

 

The model by Goldfajn and Valdes (1997) looks at external shocks that spread the banking crisis 

to the exchange rate market. The authors suggest that a banking crisis increases the demand for 

the foreign assets in exchange of the domestic assets. An external shock, such as a rise in the 

foreign interest rates, leads to an increased amount of withdrawals from the domestic banks to a 

level where foreign exchange reserves fall short in covering these large withdrawals making the 

currency crisis inevitable.  

 

There are various studies investigating the reverse causality: the link from a currency crisis to a 

banking crisis. The majority of these models require the banking sector to be already highly 

indebted. For instance, Miller (1996) shows that if banks have lent all their excess reserves and if 

the deposit money is used for speculating in the foreign exchange market, the currency crash may 

lead to a banking crisis. Analogously, Mishkin’s (1996) argumentation is based on the 

unanticipated devaluation causing a deterioration of the balance sheets, and if the banking sector 

has large foreign liabilities, it leads to a banking crisis.  

 

                                                             
44 Chang and Velasco (1999):1. 
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Another link is mentioned in Obstfeld (1994) namely that a currency crisis leads to a banking crisis 

if the central bank raises the domestic interest rates to defend the currency under attack. Again, the 

presence of maturity mismatches between assets and liabilities of banks increases the damage 

caused by a currency crisis on the stability of the banking system. 

 

Stoker (1994) points to the role of foreign interest rates – or more generally, an external shock – 

in spreading a currency crisis to the banking sector. The model emphasizes that a currency crisis 

grounded from an increase in the foreign interest rates causes an increased flight of capital. The 

result is a crisis in the financial system.  

 

The joint occurrence of banking and currency crises is analyzed by McKinnon and Pill (1998) 

where the effect of financial liberalization in generating dynamics for the banking and currency 

crises happening at the same time. The “over-borrowing syndrome” caused by the sudden financial 

liberalization generates moral hazard in the banking system if there is – implicit – deposit 

insurance. The moral hazard increases both the real credit – default – risk and the currency risk – 

large amount of unhedged foreign currency borrowing – in the banking sector. In the end, less 

regulation and international financial liberalization cause the occurrence of both banking and 

currency crises.  

3.2.2 Empirics 

Many researches try to empirically establish the relationship between banking and currency crises 

outlined in the theoretical studies. Most of these studies rely on binary choice estimations. Some 

of them treat the two crisis equations as independent events, while others realize the possibility of 

common factors causing two crises to occur at the same time and jointly estimate the two equation 

systems. In this section, we outline some of the important empirical studies on twin crises. 

 

The study by Kaminsky and Reinhart (1999) is one of the pioneers in twin crises analysis and also 

– to our knowledge – the only empirical work to date in applying monthly frequency data for 

discovering the links between currency and banking crises. They use a sample of 20 countries for 

the period 1975-1995 in implementing a univariate analysis of banking and currency crises. Their 

results suggest that currency crises are preceded by banking sector fragilities, and, that the peak of 
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the banking crises follows currency crises. Besides, they underline the importance of financial 

liberalization in causing banking crises.   

 

Rossi (1999) estimates two separate multivariate probit estimations for banking and currency 

crises controlling for the lagged effect of banking crisis in the currency crisis equation and the 

lagged effect of currency crisis in the banking crisis equation. He uses a sample of 15 developing 

countries for the years between 1990 and 1997 with annual observations. His main finding is that 

past currency crises do not help in predicting banking crises while past banking crises significantly 

affect the probability of currency crises. 

 

Glick and Hutchison (2001) also use annual observations for 90 developed and developing 

countries between 1975 and 1997. Different from their predecessors, they use multivariate, as well 

as simultaneous equation probit analysis in discovering the causal links between banking and 

currency crises. For emerging markets, they find a contemporaneous and also a lagged effect of 

banking crises on the probability of currency crises. For the rest of their sample, they do not find 

evidence for twin crises.   

 

The twin crises are modeled as two dynamic multivariate probit equations by Falcetti and Tudela 

(2008) with quarterly observations of 92 developing and emerging economies from the early 1970s 

until 1997. The authors also take into account the simultaneity of twin crises by estimating them 

jointly. They discover that banking and currency crises occur simultaneously caused by common 

factors and that the probability of a banking crisis depends on its previous occurrences; however, 

they fail to find any significant causal relationship between banking and currency crises.  

 

Von Hagen and Ho (2009) construct their own index of money market pressure in determining 

banking crisis onsets and use these crisis dates to analyze twin crises in 49 developed and 

developing countries using annual observations between 1980 and 2004. Like Glick and Hutchison 

(2001), they conduct both single and simultaneous equation probit models. Their main finding that 

currency crises precede banking crises is the converse of what is established in the earlier studies. 

They also report some evidence of the contemporaneous correlation between the two crises. 
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The main shortcoming of these studies is that most of them rely on yearly data which gives limited 

insight especially in discovering the relationship between twin crises happening in the same year. 

A spread from one crisis to the other occurring in several months requires an analysis with higher 

frequency data to empirically determine the relationship between the two crises which might not 

be captured in the above mentioned empirical studies. 

3.3 METHODOLOGY AND DATA 

3.3.1 Starting Months of Currency and Banking Crises 

The determination of the starting month of a currency crisis is relatively straightforward. There are 

different approaches; some studies rely solely on the exchange rate depreciation45 while other 

studies rely on an index for the exchange rate market turbulence calculated as the weighted 

averages of the exchange rates and the reserves46. Reinhart and Rogoff (2011) suggest that 

focusing exclusively on the depreciation of the exchange rates gives the most parsimonious 

currency crisis dates. Therefore in this study, the definition of a currency crisis used in Eijffinger 

and Karataş (2012)47 is adopted where a large depreciation of the exchange rate occurs following 

moderately stable exchange rates48.  

 

Compared to the methodologies for determining currency crises, determination of the banking 

crises is not well established. Although there are various indexes defined in the literature, most of 

the starting dates are determined through event-based analyses. Here, we use the database 

developed by Laeven and Valencia (2008, 2012) for two reasons: Firstly they provide an updated, 

                                                             
45 Such as Frankel and Rose (1996), Falcetti and Tudela (2008), Reinhart and Rogoff (2011) amongst others. 
46 Such as Kaminsky and Reinhart (1999), Glick and Hutchison (2001) amongst others. 
47 The detailed description can be found in the mentioned study (Chapter 2 of this dissertation) which relies on the 
thresholds defined by Kraay (2003). 
48 Kaminsky and Reinhart (1999) also limit their sample to the countries having exchange rate regimes that are fixed 
or pegged. This limitation to currency crises that are preceded by stable exchange rates is chosen to detect the 
theoretical links between banking and currency crises. The theoretical studies on the causal link from a currency 
crash followed by a banking crisis mostly assume fixed exchange rates and that the crash of the currency is sudden 
and large. Allowing currency crises where there is no commitment on the part of the policy makers to keep the 
exchange rate pegged prior to currency crises might also weaken the link between a prior currency crash and the 
likelihood of banking crisis. As a result, with this definition of currency crisis, we expect a strong link from currency 
crisis to banking crisis. Robustness of the results to an alternative currency crisis definition (the exchange market 
pressure index) is checked in the sensitivity analyses of our study. 
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corrected, and expanded version of the banking crises database of Caprio and Klingebiel (1996), 

and Caprio et al. (2005) on which most of the empirical work on banking crises relies. Secondly, 

they provide the starting months of the banking crises, which indicates a dispersion from the 

previous literature where the beginning of the banking crises is identified on an annual basis49.  

 

In their database, Laeven and Valencia (2008, 2012) require the banking crisis to be ‘systemic’ 

and they exclude banking system distress events that affect isolated banks but are not systemic in 

nature. Two requirements should be met in diagnosing a systemic banking crisis: The first 

requirement is ‘financial distress’ designated by bank runs, losses in the banking system and/ or 

liquidations of banks. Secondly, there should be significant actions taken by the policy makers in 

response to high losses in the banking system. The interventions are considered significant if three 

out of six of the following interventions have taken place: liquidity support by the central bank 

(measured by central bank claims on the financial sector) and treasury exceeding five percent of 

deposits and foreign liabilities; the restructuring costs of the financial sector exceeding three 

percent of the GDP; nationalization of significant financial institutions; guarantees on the bank 

liabilities as full protection or extension to the non-deposit liabilities of the banks; asset purchases 

taking place by the central bank or treasury exceeding five percent of the GDP; lastly, bank 

‘holidays’ or deposit freezes50. The extensive database also contains the monthly starting dates of 

banking crises for a small subset of countries which are included in our study. 

 

These methodologies provide 23 banking and 32 currency crises dates for the 21 countries used in 

our study between January 1985 and December 200751. Analogous to the approach by Kaminsky 

and Reinhart (1999), the probabilities of each crisis occurring conditioned on the existence of the 

other crisis are calculated. In our sample, 39 percent of banking crises are followed by a currency 

crisis in the twelve months after the onset of a banking crisis, and 30 percent of banking crises are 

                                                             
49If banking crises arise the from liability side, an event-based approach works well in marking the onset; however if 
the problems arise from the asset side, event-based studies might be too late in correctly diagnosing a banking crisis. 
In this case, non-performing loans could be used to date the onsets. However, as Reinhart and Rogoff (2009) 
discuss, these data are not available in high frequency for many countries and, also, they might not be accurate, since 
banks tend to delay as long as possible the disclosure of their problems to the public. Therefore, acknowledging its 
caveats, we rely on an event-based approach to date banking crises in this study. 
50 Laeven and Valencia (2012): 4-5. 
51 Note that almost all countries in our sample have experienced currency and/or banking crises at least once during 
the sample period which might result in selection bias.  
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followed by a currency crisis within the three months after the banking crisis onset. The conditional 

probability of a banking crisis following a currency crash is somewhat smaller: 22 percent of 

currency crises are followed by a banking crisis within the twelve months after the initial currency 

crash and the conditional probability of a currency crisis followed by a banking crisis within the 

three months after a currency crisis is only 10 percent.   

3.3.2 The Model 

The onset of currency and banking crises are represented by two binary choice models in a panel 

data setting (i.e. let i denote country and t denote month; i = 1, ……, N; t = 1,…….,T). The first 

model measures the effect of a previous banking crisis on the probability of a currency crisis 

controlling for the effects of macroeconomic and institutional variables. The second model 

measures the predictive power of prior currency crisis on the occurrence of a banking crisis taking 

into account the specific macroeconomic and institutional factors influencing the probability of a 

banking crisis. The models are defined by the following equations:  

 

(1) Ci,t
*=  β0  + β1 Bi,t-1 to t-3 + β2 Zi,t-k +   β3 Bi,t-1 to t-3́  Zi,t-k +  µi,t   

          

(2) Bi,t
*= α0 + α1 Ci,t-1 to t-3 +  α2  Xi,t-k + α3 Ci,t-1 to t-3́  Xi,t-k + εi,t      

           

 and  k = 1,2,3,…… 

 

Ci,t
*  and Bi,t

* are unobservable latent random variables representing the onset of currency and 

banking crises, respectively. However, the discrete dependent variables Ci,t
  and Bi,t are observable 

such that 

 

Ci,t
 = 1  if  Ci,t

* > 0 and 0 otherwise  

Bi,t = 1  if Bi,t
* > 0 and 0 otherwise 

 

The dependent variable Ci,t
  takes the value 1 if a currency crisis is observed in country i in month 

t, and zero otherwise. Similarly, the dependent variable Bi,t takes the value 1 if a banking crisis is 

observed in country i in month t, and zero otherwise. In order to differentiate the beginning of the 



Chapter 3: Together or apart? The relationship between currency and banking crises 

56 
 

crisis from the continuation of the same crisis, we apply windows. For currency crisis, the 

observations in the twelve months after the initial depreciation are considered as the same crisis 

and excluded from the sample. For banking crisis, each crisis episode has different length.  

Therefore the end dates for each banking crisis is taken from Laeven and Valencia (2012) and 

based on these end dates, the observations following the onset until the end of banking crisis are 

deleted from the sample. 

 

The composite lagged currency and banking crises dummies are represented by Ci,t-1 to t-3 and Bi,t-1 

to t-3, respectively. These dummies take the value 1 if a currency/banking crisis occurs in the 

previous three-month period52. These composite lagged crises dummies give the opportunity of 

reducing multicollinearity concerns resulting from including crises dummies with various lags into 

the estimations. The vectors Xi,t-k and Zi,t-k include a set of macroeconomic and institutional 

variables playing a crucial role in the financial crisis literature in predicting banking and currency 

crises, respectively53. The last term in each equation – Ci,t-1 to t-3 ́  Xi,t-k and Bi,t-1 to t-3 ´ Zi,t-k  – are the 

interactions of the past currency and banking crises with the possible control variables that are 

suggested to spread one crisis to the other in theoretical studies. 

 

Equations (1) and (2) are estimated by probit model where the cumulative distribution function is 

assumed to follow the standard normal distribution54. Error terms εi,t and µi,t are assumed to be 

independent and identically distributed, and normal. It is also assumed that for both banking and 

currency crisis equations, the explanatory variables are uncorrelated with the corresponding error 

terms in each time period55.  

                                                             
52 Additionally, we estimate the models using different lag structures for the lagged banking and currency crises 
dummies. The results remain unchanged.  
53 In order to minimize the simultaneity concerns, all the explanatory variables are lagged at least one month. We 
use general-to-specific approach to determine the appropriate lag structure of the regressors in each equation. 
Initially, we include up to twelve lags of each variable into the estimations, and, in every stage, we exclude the 
statistically insignificant lags. The presented specifications include only the first significant lags of the explanatory 
variables. 
54 The rareness of crises in our sample might result in biased estimations, if not corrected. In the sensitivity analyses 
we address this problem by estimating the models using rare events logit model. 
55 Note that this is a rather strong assumption given the nature of the banking and currency crises. For instance, 
economic agents might anticipate the occurrence of a crisis if they follow an indicator which might be linked to the 
crisis. On the other hand, instrumental variables technique is not possible in the absence of strictly exogenous 
instruments, especially for banking and currency crisis dummies. Generalized Method of Moments estimation might 
generate consistent, asymptotically normal, and efficient estimators in the presence of endogeneity. However the 
method is not applicable for maximum likelihood estimation. Switching to linear estimation techniques with binary 
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Lastly the idiosyncratic shocks that affect Ci,t might be correlated with the idiosyncratic shocks 

that affect Bi,t. Possible correlation between the error terms of models (1) and (2) is handled in 

Section 3.4.2 by estimating these equations jointly using the bivariate probit model.  

3.3.3 Data 

The choice of macroeconomic indicators in explaining banking and currency crises onsets is based 

on previous relevant empirical evidence56: the gross central public debt to GDP, the inflation rate, 

the percentage change in stock prices and the growth rate of GDP are included as indicators of the 

domestic real and public sector; the international debt of the banking sector to GDP, the money 

supply to foreign exchange reserves, and domestic credit to the private sector over GDP represent 

the financial sector; the deviation of the real exchange rate from trend, the ratio of the current 

account balance to foreign exchange reserves, and the percentage change in the real international 

and domestic interest rates are included as external sector indicators. These macroeconomic 

variables are taken from the IMF’s International Financial Statistics, the World Bank’s World 

Development Indicators and the Bank for International Settlements.  

 

The recent empirical literature underlines the importance of political and institutional factors in 

predicting currency and banking crises. Therefore monthly institutional indexes from the 

International Country Risk Guide (ICRG)57, the parliamentary and presidential election dates from 

the Consortium for Elections and Political Process Strengthening (CEPPS), and the openness of a 

country’s capital accounts measured by the Chinn – Ito Financial Openness Index (Chinn and Ito, 

2006) are all used as institutional and political control variables. From the ICRG apart from the 

commonly used law and order58 index, other measures for political stability (government stability, 

bureaucracy quality, democratic accountability and investment profile), financial quality (the 

ability of a country to finance its debt) and economic riskiness (a country’s economic weaknesses 

                                                             

dependent variables might lead to misestimated magnitudes and unjustified hypothesis tests for independent 
variables. Therefore this method is not applied in our study. The endogeneity issues are apparent in other studies that 
successfully predict currency and banking crises (such as Berg and Pattillo (1999), Rossi (1999), Von Hagen and Ho 
(2007), and Komulainen and Lukkarila (2003) amongst others). Taking this into account, the correlations between 
economic indicators, and currency and banking crises in this study should not be interpreted as causal relationships.  
56 Lestano et al. (2003), Kaminsky and Reinhart (1999), Demirgüç-Kunt and Detragiache (1997), and Kaminsky 
(2006).    
57 This risk rating is provided by the Political Risk Services (PRS) Group.  
58 Demirgüç-Kunt and Detragiache (1997, 1998), Rossi (1999), and Eichengreen and Artera (2000). 
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and strengths) are included to capture the role of institutional stability on the probability of 

currency and banking crises59.  

 

Institutional variables taken from the ICRG might capture similar effects and create 

multicollinearity in the estimations. Therefore, to reduce the number of institutional variables and 

construct fewer uncorrelated variables to include in our estimations, we apply “factor analysis”60. 

This technique generates unobserved, uncorrelated random variables – factors – that explain the 

variability among several observed and correlated random variables. Seven indexes from the ICRG 

– financial quality, economic quality, government stability, bureaucracy quality, law and order, 

investment profile and democratic accountability – are condensed into two factors following the 

Kaiser Criterion61. These two factors explain 69 percent of the total variance of the seven indexes. 

Table B1 in Section 3.B displays the rotated62 loadings of the two factors and indicates the weight 

of each index in the factors. The higher the load of an index in a factor, the more relevant it is in 

defining the factor’s dimensionality. We name the factor having higher loadings on political 

indexes as “political environment” and the factor having loadings on financial, economic and 

investment riskiness as “market environment”. The loadings of the indexes on both factors are 

positive indicating that higher scores of these factors correspond to higher institutional quality.  

 

Our unbalanced sample includes monthly observations starting from January 1985 until December 

200763 for 21 developed and developing countries. The country set is limited due to data 

availability64. However, for each country we have at most 276 monthly observations. This might 

raise concerns about the non-stationarity of the data. After conducting the Im-Pesaran-Shin (2003) 

test which allows for heterogeneity in the unbalanced panel, we find that the variables public debt 

over GDP, domestic credit by the banking sector over GDP, and the banking sector foreign debt 

                                                             
59 The constructions and sources of all the variables used in this study can be found in Table A2 in Section 3.A. 
60 Kim and Mueller (1978), and Torres-Reyna (2012).  
61 This criterion retains the factors having eigenvalues – the total variance accounted by each factor – greater than or 
equal to one. 
62 Orthogonal varimax rotation is applied to generate uncorrelated loadings for the factors by maximizing the 
variance of the squared loadings within factors. 
63 The availability of the explanatory variables changes from country to country. When monthly data is not available 
we convert annual /quarterly series into monthly series by applying the linear interpolation technique.   
64 Monthly staring dates of the systemic banking crises (Laeven and Valencia, 2012) are only available for a small 
number of countries. Additionally, the unavailability of stock prices limits the country selection. 



Chapter 3: Together or apart? The relationship between currency and banking crises 

59 
 

over GDP have unit roots. Therefore first-differencing transformation is applied for the above-

mentioned variables.  

 

After these transformations, in order to derive out-of-sample forecasts for assessing the 

performance of the models, randomly one emerging and one developed economy is removed from 

the sample. Therefore in-sample estimations are conducted with 19 countries excluding Ecuador 

and Norway and for these countries we perform out-of-sample predictions using in-sample 

estimation results. The descriptive statistics of the data used for the in-sample estimations are 

shown in Table 165. 

 

Table 1. Descriptive Statistics 

Variable Obs. Mean Std. Dev. Min Max Unit of Account 

Currency Crisis 3566 0.005 0.071 0 1 Dummy 

Banking Crisis 3533 0.004 0.061 0 1 Dummy 

       

∆ Public Debt  3566 -0.062 0.605 -4.650 3.758 Ratio (% of GDP) 

Real International Interest Rate 3566 0.016 0.200 -0.529 1.276 Percentage Change 

Real Domestic Interest Rate 3163 0.049 1.256 -34.217 39.200 Percentage Change 

Exchange Rate Overvaluation 3566 -0.013 0.093 -0.714 0.634 Percentage Deviation 

Current Account Position 3566 -0.007 0.094 -0.770 0.625 Ratio (% of Reserves) 

GDP Growth 3566 0.402 0.288 -0.786 1.543 Percentage Change 

Inflation 3566 0.010 0.020 -0.097 0.247 Percentage Change 

Stock Prices 3566 0.020 0.104 -0.534 1.786 Percentage Change 

Money Supply 2616 10.654 15.214 0.992 105.597 Ratio (% of Reserves) 

∆ Domestic Credit by Banking Sector 3566 0.110 0.771 -7.803 4.807 Ratio (% of GDP) 

∆ Domestic Credit to Private Sector 3566 0.143 0.638 -5.383 4.629 Ratio (% of GDP) 

∆ Banking Sector International Debt 3168 0.044 0.187 -0.737 2.191 Ratio (% of GDP) 

Capital Account Openness 3566 0.321 1.527 -1.856 2.478 Index 

Election 3566 0.033 0.180 0 1 Dummy 

Political Environment 3566 0.252 0.940 -1.706 2.575 Index 

Market Environment 3566 0.266 0.957 -2.820 2.574 Index 

 

                                                             
65 Note that we also estimate the models for all specifications including all 21 countries. The unpublished results 
remain robust. 
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3.4 IN-SAMPLE RESULTS 

We estimate models (1) and (2) initially by fixed-effects and random-effects models in order to 

discover if unobserved heterogeneity needs to be controlled for. The additive unobserved fixed-

effects in the probit estimations66 indicate that the fixed country effects are jointly insignificant. 

Following this, we estimate random effects probit model and check if the results differ from the 

pooled probit estimations. The likelihood ratio test fails to reject the null that there is no 

unobserved individual level heterogeneity in the models. Therefore pooled probit estimation 

method is preferred for the estimations of the two crises models.  

3.4.1 Single Equation Estimation Results 

This section presents the single equation pooled probit estimation results for currency and banking 

crises models ignoring the simultaneity between the two crises (i.e. (Corr (εi,t , µi,t) = 0). Later in 

the paper, we relax this assumption and allow for the correlation in the error terms of the two crises 

equation. For every specification, the estimations are done by clustering the robust standard errors 

by country in order to correct for serial correlation in the error terms67.  

 

Each table presents the estimated coefficients, z-statistics and marginal effects per regressor for 

various specifications. Marginal effects are included, since in probit models the coefficients do not 

give the change in the conditional mean of the dependent variable with the change in each 

independent variable. For the interaction terms between crises dummies and macroeconomic 

variables marginal effects change for each observation. Therefore, for each crises equation, we 

calculate the minimum, maximum and mean marginal effects, and their z-statistics of the 

interaction terms and present them in Section 3.B. Tables also include goodness of fit measures as 

log-likelihood, pseudo R-squared and the percentage of correctly classified observations. The 

thresholds for the correct predictions of crisis and non-crisis observations are chosen to increase 

                                                             
66 The sample with large T (each country has at least 90 observations) reduces the incidental parameters bias of the 
fixed-effects probit estimator.   
67 In order to account for the correlation in the standard errors among different countries in the same month and 
across time in the same country, the models are also estimated by clustering the error terms in two dimensions (i.e. 
errors are clustered across time and across countries. See Peterson (2009) for details of the method.). The estimated 
standard errors, available upon request, are similar to the results presented in the paper and do not lead to major 
changes in the significance of the variables. The only crucial change to note is the lower significance level of the 
real international interest rates in predicting the probability of banking crises. 
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the correct classification of the crisis observations without causing a large increase in type 1 errors. 

Taking into account the low number of crisis observations in the sample, relatively lower 

thresholds are chosen to correctly predict crisis observations. In the analyses, to classify an 

observation as ‘crisis’ we set two cut-off values, 1 percent and 10 percent, in presenting the 

goodness of fit of the models. Increasing the thresholds beyond these values cause a significant 

decrease in the correctly classified crisis observations without any gain in the correct classification 

of non-crisis observations.  

3.4.1.1 Estimations of the Currency Crisis Model 

The estimation results of the currency crisis model are represented in Table 2. The specification in 

column 1 includes the percentage change in the real US Federal Funds rate, the overvaluation of 

real exchange rate, the current account balance divided by foreign exchange reserves, the 

percentage change in the stock prices, the capital account openness index, public debt divided by 

GDP, the growth rate of GDP, domestic credit by the banking sector, the election dummy, and the 

factors, political and market environment, representing the institutional variables, as explanatory 

variables. The dummy variable representing the onset of banking crisis within the three-month 

period prior to month t is included in the specifications from the second column onwards. Since 

data for the ratio of money supply to foreign exchange reserves is not available for the entire 

sample, this variable is included in column 3 and its interaction with the lagged banking crisis 

indicator is represented in column 4. Following theoretical studies, this interaction term seeks the 

contribution of monetary expansion following a banking crisis on the likelihood of a currency 

crisis68.  

 

The results indicate that the onset of banking crises significantly increases the probability of future 

currency crises. A banking crisis occurring in the three-month period prior to a currency crisis 

onset increases the currency crisis likelihood by around 5 percent, an effect that is economically 

crucial. In the literature the magnitude of this effect changes depending on the sample period and 

                                                             
68 Theoretical studies emphasizing this relationship are Diaz-Alejandro (1985), Velasco (1987) and Calvo (1998). 
We also consider interacting prior banking crisis dummy with foreign monetary policy and the international 
financial liberalization indicator, since theoretical studies suggest that these indicators might link banking and 
currency crises. However, the interaction terms do not significantly contribute to the likelihood of currency crises. 
Throughout the study, the interaction terms should be interpreted carefully, since there might be potential 
endogeneity problems. 
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the frequency of the data used in the studies. For instance, similarly, Glick and Hutchison (2001) 

find for all countries in their sample that previous banking crises increase the currency crises 

probability by around 5 percent. On the other hand, Falcetti and Tudela (2008) find an insignificant 

effect of a banking crisis on the currency crisis likelihood of, only, 0.6 percent in the following 

quarter. 69 

 

Among macroeconomic controls the change in stock prices suggest that a fall in stock prices by 1 

percent leads to an increase in the probability of a currency crisis occurring in the next three months 

by around 0.6 per cent. The rise in the ratio of public debt to GDP, and the fall in the GDP growth 

rate are also significant in all specifications. Other macroeconomic variables found to significantly 

increase the likelihood of future currency crises in some specifications are overvalued real 

exchange rates70, international financial liberalization, the expansion of the banking sector 

domestic credit, and presidential/parliamentary elections. These results confirm the findings of 

previous studies such as Frankel and Rose (1996), Berg and Pattillo (1999), Kamulainen and 

Lukkarila (2003), and Goldstein et al. (2000). According to these studies, another important 

variable contributing to the currency crisis likelihood is the money supply to foreign exchange 

reserves.  This indicator represents the proportion of liabilities of the banking sector backed by 

foreign exchange reserves and shows the vulnerability of an economy to sudden capital outflows 

which is likely to increase the currency crises probability71. This variable is included in columns 

3 and 4 of Table 2. The variable enters with a highly significant coefficient confirming the earlier 

empirical evidence. The coefficients of the factors representing the institutional variables also 

become highly significant in the last two specifications of Table 2. The market environment 

variable measures a decrease in the financial and economic quality of a country meaning that the 

ability of debt repayment of the country falls which makes the country a less desirable place for 

the foreign investors. Hence higher market risk makes a currency crisis more likely. Similarly, the 

political environment indicator suggests that political tension and lower quality of the legal system 

increase the likelihood of a currency devaluation. This result contradicts with the findings of Rossi 

(1999) since he finds no significant contribution of the institutional indicators in predicting 

                                                             
69 Other studies, like Von Hagen and Ho (2009) and Rossi (1999), do not present the marginal effects of their 
estimations.  
70 The negative coefficient for this variable indicates the overvaluation precedes currency crisis. 
71 Zhao et al. (2014) establish empirically the close connection between sudden stops and currency crises. 
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currency crises. On the other hand, the specifications fail to find any association between real 

foreign interest rates, current account balances, and currency crises.     

 

Finally, the last column includes the interaction of lagged banking crises with money supply. 

According to Diaz-Alejandro (1985) and Velasco (1987), central bank bailouts of troubled banks 

as a result of a banking crisis lead to excessive money creation. This can trigger a currency crisis 

if the majority of short-term obligations of the banks are in foreign currency. The indirect effect 

of expansionary monetary policies on the currency crisis probability during a banking crisis is 

represented by the marginal effect of the interaction term. The mean marginal effect is positive. 

Although the coefficient of the term is not significant, for the majority of the observations its 

marginal effect is significant (see Table B3 in Section 3.B). This result confirms the theory that 

during banking crises, money creation caused by bailouts in the financial system increases the 

likelihood of currency crises.  

 

The pseudo R-squared suggests that the model explains 21 to 34 percent of the variation in the 

dependent variable. The inclusion of the lagged banking crisis dummy, the money supply indicator 

and their interaction term increases the performance of the model. Compared to earlier studies, our 

model performs similar to those of Von Hagen and Ho (2009), and Glick and Hutchison (2001) 

which are able to explain up to 30 percent of the variance in the currency crisis onset. We present 

the percentage of correctly identified crisis, non-crisis and overall observations in Table 2 in order 

to give the accuracy of the model predictions for different thresholds. Using a 10 percent threshold 

for defining an observation as ‘crisis’, the model successfully calls 17 to 41 percent of the crisis 

periods, while predicting, on average, 99 percent of the observations correctly. Compared to other 

studies, our model has a better performance in predicting non-crisis observations. For example, 

with the same cut-off value the model of Von Hagen and Ho (2009) predicts 30 percent of crisis 

and 89 percent of non-crisis observations. Glick and Hutchison (2001) explain 80 percent of the 

crisis and, only, 47 percent of the non-crisis observations. If we lower the cut-off value to 1 percent 

in defining a ‘crisis’, 67 to 70 percent of the crisis observations are correctly called, while 88 to 93 

percent of the total observations are correctly classified. Hence, our model performs quite 

successful in predicting both crisis and non-crisis observations with the model fitting better to the 

non-crisis periods compared to the crisis periods.   



Chapter 3: Together or apart? The relationship between currency and banking crises 

64 
 

Table 2. Single Equation Pooled Probit Estimation Results of Currency Crisis 

Dependent Variable: Currency Crisis Onset (1) (2) (3) (4) 

Variables 

Estimates 
(z-stats) 

Elasticity 

Estimates 
(z-stats) 

Elasticity 

Estimates 
(z-stats) 

Elasticity 

Estimates 
(z-stats) 

Elasticity 
Banking Crisis t-1 to t-3  1.452*** 1.572*** 1.267*** 
  (5.07) (5.08) (2.60) 
  0.054 0.051 0.025 
Real International Interest Rates t-1 -0.153 -0.328 -0.514 -0.531 
 (-0.41) (-0.59) (-0.65) (0.65) 
 -0.001 -0.001 -0.001 -0.001 
Exchange Rate Overvaluation t-1 -2.649*** -2.019** -1.890 -2.002 
 (-3.55) (-2.33) (-1.37) (-1.44) 
 -0.013 -0.008 -0.005 -0.005 
Current Account Position t-1 -0.781 -1.044 0.406 0.390 
 (-0.91) (-1.20) (0.65) (0.60) 
 -0.004 -0.004 0.001 0.001 
Stock Prices t-3 -2.291*** -1.488 -2.347** -2.389** 
 (-3.57) (-1.49) (-2.19) (-2.21) 
 -0.011 -0.006 -0.006 -0.006 
Capital Account Openness t-1 -0.082 0.022 0.183** 0.190** 
 (-1.18) (0.24) (2.02) (2.26) 
 -0.0004 0.0001 0.001 0.0004 
∆ Public Debt t-1 0.197** 0.232** 0.330*** 0.320*** 
 (2.41) (2.19) (2.77) (2.59) 
 0.001 0.001 0.001 0.001 
GDP Growth t-1 -0.592** -0.549* -0.418* -0.453** 
 (-2.34) (-1.80) (-1.83) (-2.06) 
 -0.003 -0.002 -0.001 -0.001 
∆ Domestic Credit by Banking Sector t-3 0.334*** 0.288*** 0.032 0.045 
 (4.63) (2.86) (0.29) (0.37) 
 0.002 0.001 0.0001 0.0001 
Election t-1 0.403 0.621** 0.500 0.499 
 (1.25) (1.97) (1.09) (1.08) 
 0.004 0.006 0.003 0.003 
Political Environment t-1 0.130 0.038 -0.386*** -0.410*** 
 (0.97) (0.23) (-2.57) (-2.97) 
 0.001 0.0001 -0.001 -0.001 
Market Environment t-1 -0.159 -0.178 -0.338*** -0.355*** 
 (-1.37) (-1.56) (-2.75) (-2.82) 
 -0.001 -0.001 -0.001 -0.001 
Money Supply t-1   0.014*** 0.014*** 
   (2.67) (2.60) 
   0.00004 0.00003 
BCt-1 to t-3 X Money Supply t-1    0.039 
    (0.73) 
    0.006 
Pseudo-R2 0.214 0.279 0.334 0.338 
Number of Observations 3963 3566 2616 2616 
Log-Likelihood -111.140 -81.618 -51.000 -50.721 
Goodness of fit (10 percent cutoff)     
% of correctly predicted observations 99.02 99.16 99.20 99.12 
% of correctly predicted crises 17.39 33.33 33.33 41.67 
% of correctly predicted non-crises 99.49 99.49 99.50 99.39 
Goodness of fit (1 percent cutoff)     
% of correctly predicted observations 87.56 91.56 92.51 92.58 
% of correctly predicted crises 69.57 66.67 66.67 66.67 
% of correctly predicted non-crises 87.66 91.69 92.63 92.70 

Notes: Robust standard errors are clustered by country. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively signed coefficients are represented in italics. Highly significant coefficients with anticipated signs are represented in bold. The 
marginal effects are evaluated at the sample mean for continuous variables and for change from zero to one for dummy variables holding all other 
variables at their mean. In order to convert the marginal effects into percentages they should be multiplied by 100. 
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3.4.1.2 Estimations of the Banking Crisis Model 

Following the currency crisis model, we estimate the banking crisis model and present the results 

in Table 3. The first specification includes the deviation of the real exchange rate from trend, the 

capital account openness, the current account balance, the inflation rate, the percentage change in 

stock prices, indebtedness of the public sector, the growth rate of GDP, presidential or 

parliamentary elections, real international and domestic interest rates, the domestic credit to private 

sector over GDP, and the institutional indexes represented by two factors, political and market 

environment. The dummy representing the lagged onset of currency crisis if the crisis began within 

the three-month period before month t is included in the estimations from the second specification 

onwards. The international indebtedness of the banking sector is involved in the specifications in 

columns 3 and 4 since this variable is not available for the entire sample. In order to find out the 

indirect effects of currency crises on future banking crises probability, we include the interaction 

terms of lagged currency crisis with real foreign interest rates, capital account openness and 

banking sector international debt in columns 4 through 6.  

 

Our estimation results indicate that the prior occurrence of a currency crisis also help in explaining 

the onset of a banking crisis. The statistical and economic significance of this effect, however, is 

somewhat lower than the converse relationship between the two crises variables. On average, a 

currency crisis increases the likelihood of a banking crisis by 1.5 percent within the following three 

months. Glick and Hutchison (2001) also discover a lower marginal effect – around 3 percent for 

the contemporaneous effect and around 1 percent for the lagged effect – of a currency crisis on the 

banking crisis probability. However, they do not find a statistically significant lagged effect of 

currency crisis on the likelihood of a banking crisis72.  

 

The overvaluation of real exchange rates enters highly significant proving the results of earlier 

studies73 that it stands as a good predictor of banking crises. The variable indicates that a 1 percent 

increase in the real exchange rate misspecification increases the future banking crises likelihood 

                                                             
72 Falcetti and Tudela (2008) also find an insignificant effect of the lagged currency crisis on the banking crisis 
probability. 
73 See Goldstein et al. (2000), and Von Hagen and Ho (2007) amongst others. Goldstein et al. (2000) state that this 
indicator is one of the best indicators of banking crises. 
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by around 6 – 10 percent. This effect is similar to the results of Falcetti and Tudela (2008). The 

financial liberalization indicators, capital account openness and domestic real interest rates74 

indicate that the international and domestic liberalizations of the financial sector decrease the 

likelihood of experiencing a banking crisis. The results seem to contradict the conventional view 

that financial liberalization is linked with higher banking crises probability. On the other hand, the 

association of the falling domestic interest rates with higher banking crises risk supports the claim 

of Calvo et al. (1994) that with the fall in the interest rates, banking system might become illiquid 

due to the large withdrawals of depositors from the domestic banking system. The positive 

correlation of lower banking crises likelihood and international openness supports Eichengreen 

and Artera (2000) who also find that banking crises are more likely when capital controls are 

present. 

 

Additionally, the fall in the net worth of the firms, slowing economic activity, rise in the inflation 

rate, increasing public sector indebtedness compared to GDP, and elections are all significant in 

increasing the likelihood of future banking crises. On average, banking crisis probability increases 

by 1.2 percent following an election. Although not significant in the currency crisis model, the rise 

in the US policy rates plays a role in predicting a banking crisis onset. This result confirms the 

expectations, since higher foreign interest rates increase the capital flight from the domestic 

economy. Private sector credit to GDP, on the other hand, does not help in predicting banking 

crises75 along with the institutional indicators76. The international indebtedness of the banking 

sector enters with a positive and significant coefficient into the specifications from column 3 

onwards. This result is in line with the argument of Demirgüç-Kunt and Detragiache (1997) that 

foreign liabilities risk the profitability of the banking sector and might lead to a banking crisis. 

This risk is higher in the case of a speculative attack against the domestic currency.  

 

 

 

                                                             
74 In the financial crisis literature, the rise in the real domestic interest rates is associated with the liberalization of 
the financial sector (Lestano et al., 2003). 
75 Similarly, Demirgüç-Kunt and Detragiache (1997) do not find any significant association with domestic credit and 
banking crises. 
76 A result that confirms the findings of Rossi (1999). 
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Table 3. Single Equation Pooled Probit Estimation Results of Banking Crisis 

Dependent Variable: Banking Crisis Onset     (1)     (2)     (3)     (4)     (5)     (6) 

Variables 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Currency Crisis t-1 to t-3  0.942** 0.763* 0.897** -1.472 -0.853 
  (2.29) (1.86) (2.27) (-1.17) (-1.13) 
  0.015 0.009 0.013 -0.001 -0.001 
Exch. Rate Overvaluation t-2 -1.976*** -2.223*** -2.206** -2.201** -1.974** 1.803* 
 (-2.75) (-2.76) (-2.55) (-2.55) (-2.19) (-1.85) 
 -0.010 -0.008 -0.008 -0.008 -0.006 -0.006 
Capital Account Openness t-1 -0.216* -0.249** -0.271** -0.277** -0.312** -0.327** 
 (-1.79) (-2.05) (-2.02) (-2.02) (-2.10) (-2.20) 
 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 
Current Account Position t-1 -1.129 -1.307 -0.095 -0.046 0.008 -0.038 
 (-1.47) (-1.40) (-0.11) (-0.05) (0.01) (-0.04) 
 -0.006 -0.005 -0.0003 -0.0002 0.00003 -0.0001 
Inflation t-6 6.297** 7.203*** 7.379** 7.335** 7.320** 7.208** 
 (2.56) (2.58) (2.49) (2.49) (2.53) (2.54) 
 0.033 0.026 0.026 0.026 0.023 0.025 
Stock Prices t-2 -2.562*** -2.648** -2.543*** -2.553*** -2.572*** -2.453** 
 (-2.95) (-2.78) (-2.65) (-2.69) (-2.65) (-2.43) 
 -0.013 -0.010 -0.009 -0.009 -0.008 -0.008 
∆ Public Debt t-6 0.274** 0.267** 0.377*** 0.365*** 0.343** 0.308** 
 (2.26) (2.53) (2.62) (2.59) (2.47) (2.07) 
 0.001 0.001 0.001 0.001 0.001 0.001 
GDP Growth t-1 -0.878*** -0.713*** -0.683** -0.733** -0.784*** -0.828** 
 (-3.15) (-2.66) (-2.43) (-2.51) (-2.57) (-2.52) 
 -0.005 -0.003 -0.002 -0.003 -0.003 -0.003 
Election t-1 0.764*** 0.881*** 0.900*** 0.897*** 0.905*** 0.917*** 
 (2.79) (3.31) (3.28) (3.40) (3.46) (3.52) 
 0.012 0.013 0.013 0.013 0.012 0.013 
Real International Interest Rate t-4 0.216 0.383** 0.379** 0.352** 0.366** 0.353** 
 (1.27) (2.49) (2.38) (2.13) (2.32) (2.21) 
 0.001 0.001 0.001 0.001 0.001 0.001 
Real Domestic Interest Rate t-1 -0.044** -0.057** -0.056** -0.057** -0.059** -0.058** 
 (-2.42) (-2.48) (-2.42) (-2.47) (-2.44) (-2.49) 
 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 -0.0002 
∆ Dom. Credit to Private Sector t-1 0.179 0.230 0.202 0.205 0.208 0.209 
 (1.14) (1.47) (1.11) (1.15) (1.19) (1.25) 
 0.001 0.001 0.001 0.001 0.001 0.001 
Political Environment t-1 0.161 0.099 0.065 0.064 0.093 0.135 
 (1.06) (0.78) (0.54) (0.53) (0.77) (1.07) 
 0.001 0.0004 0.0002 0.0002 0.0003 0.001 
Market Environment t-1 0.280* 0.326* 0.213 0.211 0.217 0.220 
 (1.93) (1.73) (1.18) (1.16) (1.18) (1.20) 
 0.001 0.001 0.001 0.001 0.001 0.001 
∆ Banking Sector Foreign Debt t-1   0.881** 0.887** 0.902** 0.832** 
   (2.54) (2.53) (2.56) (2.30) 
   0.003 0.003 0.003 0.003 
CCt-1 to t-3 X Real Int.. Int. Rates t-4    4.620***   
    (3.36)   
    0.343   
CCt-1 to t-3 X Cap. Acc. Openness t-1     1.490**  
     (2.17)  
     0.080  
CCt-1 to t-3 X Bank. Foreign Debt t-1      7.907*** 
      (2.71) 
      0.171 
Pseudo-R2 0.208 0.246 0.264 0.267 0.277 0.279 
Number of Observations 3271 3152 2908 2908 2908 2908 
Log-Likelihood -84.201 -71.794 -69.183 -68.909 -67.978 -67.864 
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Notes: Robust standard errors are clustered by country. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively signed coefficients are represented in italics. Highly significant coefficients with anticipated signs are represented in bold. The 
marginal effects are evaluated at the sample mean for continuous variables and for change from zero to one for dummy variables holding all other 
variables at their mean. In order to convert the marginal effects into percentages they should be multiplied by 100. 

 

The specification including the interaction of the currency crisis dummy with the change in the 

real foreign interest rates is presented in column 4 of Table 3. According to Stoker (1994), an 

increase in the real US interest rates during a currency crisis might weaken the banking sector 

through capital flight. If the banking sector is highly exposed to foreign finances, this situation 

might cause a banking crisis. In the estimations, both the coefficient and the mean marginal effect 

of the interaction term are positive, and for the majority of the observations the marginal effect is 

significant which is in line with the theory that an external shock during currency crises increases 

the likelihood of banking crises. 

 

The theoretical studies of McKinnon and Pill (1996, 1998) suggest that the liberalization of the 

capital account increases the foreign borrowing of the banking sector and its exposure to currency 

risk. In this liberalized financial sector, a currency crisis might lead to a banking crisis if foreign 

depositors withdraw from the domestic banks making the financial sector illiquid. In order to 

analyze this effect, we interact the capital account openness indicator with the currency crisis 

dummy. The coefficient of this interaction term enters significantly with a positive sign in column 

5. For most of the observations, the term’s marginal effect is positive and significant indicating 

that the lower the restrictions of a country to the international financial markets, the more likely 

that the country experiences a banking crisis within three months succeeding a currency crisis.   

 

Lastly, Mishkin (1996) suggests that large foreign liabilities of the banks put pressure on the 

financial sector in the course of a currency crisis since devaluations worsen the balance sheets of 

the banks. This situation increases the risk of insolvency, and hence the risk of a banking crisis. In 

the last column, we try to control this by including an interaction term between the currency crisis 

Table 3 continued,       
Dependent Variable: Banking Crisis Onset     (1)     (2)     (3)     (4)     (5)     (6) 
Goodness of fit (10 percent cutoff)       
% of observations correctly predicted 99.27 99.24 99.04 99.04 99.07 99.21 
% of crises correctly predicted 23.53 26.67 26.67 26.67 33.33 40.00 
% of non-crises correctly predicted 99.66 99.59 99.41 99.41 99.41 99.52 
Goodness of fit (1 percent cutoff)       
% of observations correctly predicted 89.91 91.21 91.47 91.23 91.33 91.51 
% of crises correctly predicted 64.71 73.33 73.33 73.33 73.33 73.33 
% of non-crises correctly predicted 90.04 91.30 91.57 91.32 91.43 91.60 
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dummy and foreign indebtedness of the banking sector. The term has a strong influence on the 

probability of a banking crisis – for most of the observations the marginal effect is positive and 

significant – showing that an already fragile banking system might fall into crisis with the sudden 

currency crash.  

 

The model explains 20 to 28 percent of the variance in the banking crisis onset which is a fairly 

satisfactory fit77. The percentage of correctly predicted crisis observations ranges from 24 to 40 

percent when the 10 percent cut-off is applied for defining a ‘crisis’ observation. The inclusion of 

the dummy representing lagged currency crisis onset and its interactions with macroeconomic 

variables decrease the false signals in the predictions significantly. Compared to other studies, 

similar to our currency crisis model, the predictions perform better for the overall observations. 

Glick and Hutchison (2001) predict 85 percent of the observations correctly while their model calls 

50 percent of the crisis observations correctly. The main reason for a larger type 2 error in our 

models than that of comparable studies is due to the monthly frequency of the sample data. 

Therefore we see a significant increase in the correct predictions of the actual crisis observations 

if we decrease the threshold to 1 percent in defining an observation as ‘crisis’. In this case, the 

model predicts 65 to 73 percent of the crisis observations correctly which represents a successful 

fit compared to similar studies in the literature. 

3.4.2 Joint Estimation of Banking and Currency Crises 

The single equation pooled probit estimations assume that the error terms of the banking and 

currency crises equations are independent. Therefore, the estimations do not take into account that 

the currency and banking crises occur contemporaneously and that they are driven by common 

unobservable factors. In this section, we jointly estimate the two crises equations by bivariate 

probit model using maximum likelihood estimation. This model estimates an extra parameter, ρ, 

that measures the correlation between the error terms of the two crises equations (Corr (εi,t , µi,t) = 

ρ ), and accounts for the endogeneity of the crises dummies. 

 

                                                             
77 This is similar to other studies. The model of Von Hagen and Ho (2009) has 19 percent explanatory power for all 
the countries in their sample, and in Glick and Hutchison (2001) the pseudo R-squared ranges from 20 percent for 
all countries to 26 percent for the emerging economies.  
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Table 4. Bivariate Probit Estimation Results 

Variables 

Estimates        
(z-stats) 
Elasticity Variables 

Estimates 
       (z-stats) 
       Elasticity 

Dependent Variable: Currency Crisis Onset Dependent Variable: Banking Crisis Onset 
Real International Interest Rates t-1 -0.284 Exchange Rate Overvaluation t-1 -1.952** 
 (-0.56)  (-2.20) 
 -0.001  -0.006 
Exchange Rate Overvaluation t-1 -1.804** Capital Account Openness t-1 -0.327** 
 (-2.15)  (-2.28) 
 -0.009  -0.001 
Current Account Position t-1 -0.578 Current Account Position t-1 -1.062 
 (-0.60)  (-1.14) 
 -0.003  -0.003 
Stock Pricest-3 -0.928 Inflationt-6 6.615** 
 (-1.06)  (2.48) 
 -0.005  0.021 
Capital Account Openness t-1 0.018 Stock Prices t-2 -3.216*** 
 (0.19)  (-3.53) 
 0.0001  -0.010 
∆ Public Debt t-1 0.245*** ∆ Public Debt t-6 0.197 
 (3.28)  (1.63) 
 0.001  0.001 
GDP Growth t-1 -0.545* GDP Growtht-1 -0.820*** 
 (-1.86)  (-2.56) 
 -0.003  -0.003 
∆ Domestic Credit by Banking Sector t-3 0.264*** Electiont-1 0.910*** 
 (2.74)  (3.43) 
 0.001  0.012 
Election t-1 0.589** Real International Interest Ratet-4 0.375** 
 (2.01)  (2.30) 
 0.007  0.001 
Political Environment t-1 -0.025 Real Domestic Interest Ratet-1 -0.055** 
 (-0.16)  (-2.20) 
 -0.0001  -0.0002 
Market Environment t-1 -0.204* ∆ Domestic Credit to Private Sector t-1 0.219 
 (-1.92)  (1.48) 
 -0.001  0.001 
  Political Environment t-1 0.204 
   (1.57) 
   0.001 
  Market Environment t-1 0.334* 
   (1.70) 
   0.001 
ρ 0.356     
Wald test of ρ = 0:                 chi2(1) =  1.752   Prob > chi2 = 0.186   
Log-Likelihood -140.194   
Number of Observations 3120     

Notes: The estimation is conducted using the “biprobit” command for STATA 13. Robust standard errors are clustered by country. The significance 
levels of the variables are indicated by * (10%), ** (5%) and *** (1%). Counter intuitively signed coefficients are represented in italics. Highly 
significant coefficients with anticipated signs are represented in bold. The marginal effects are evaluated at the sample mean for continuous 
variables and for change from zero to one for dummy variables holding all other variables at their mean. In order to convert the marginal effects 
into percentages they should be multiplied by 100. 
 

We use bivariate probit model estimation for the specifications in the first columns of Table 2 and 

Table 3 for the currency and banking crises equations and present the results in Table 4. 

Accounting for the possibility of the correlation in the error terms of currency and banking crises 
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equations do not radically change the results of the coefficients of the explanatory variables. In the 

currency crisis equation, the change in stock prices becomes insignificant, and in the banking crisis 

equation the ratio of public debt to GDP has a lower significance level. 

 

The contemporaneous correlation between the error terms of the two crises equations indicates 

positive correlation between the currency and banking crises, i.e. ρ = 0.356. However, the 

likelihood ratio test of the significance of ρ fails to reject the null hypothesis that the correlation 

coefficient between the two equations is zero. Therefore, we can conclude that the two crises 

equations can be treated as independent events and the results of the single equation pooled probit 

estimations are valid78.  

3.4.3 Sensitivity Analyses 

Crises are rare events, and with the monthly frequency of our sample data, the percentage of the 

crisis observations in the overall sample becomes quite low. This might lead to a bias in our 

estimation results and should be corrected. In order to account for this problem, we estimate the 

currency and banking crises models with the rare events logistic model. This estimator corrects 

the data for rare events and estimates unbiased coefficients having lower variance79. The results of 

the rare events logit estimations, available upon request, are similar to the pooled probit 

estimations. Similarly, in the currency crisis equation, the lagged onset of a banking crisis has a 

high explanatory power. However, changes in stock prices, the money supply and the market 

environment have somewhat lower significance in explaining currency crises. For the banking 

crisis equation, the prior onset of currency crisis is, again, among the important determinants of a 

banking crisis. Apart from the lower significance levels of the change in stock prices, public debt, 

and the interaction of currency crisis with banking sector international debt, all other variables 

have similar effects on banking crisis probability as in the pooled probit estimations. 

 

After checking the robustness of our results to a change in the estimation technique, we consider 

an alternative definition for determining the onsets of currency crises. We construct an exchange 

market pressure index (EMP) which is widely used in the financial crisis literature. This index is 

                                                             
78 The main results are robust to different specifications. 
79 The method is developed by King and Zeng (2001).  
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a broader definition of currency crises as it also takes into account the unsuccessful attacks to the 

currency where the attack only alters the foreign exchange reserves without any significant change 

in the domestic currency price. Additionally, applying this index to define currency crises brings 

the advantage of analyzing speculative attacks under both fixed and flexible exchange rate 

regimes.  

 

We calculate the index following Kaminsky and Reinhart (1999)80 and take the weighted average 

of changes in the exchange rates and foreign exchange reserves. We apply the weights to make 

sure that the two components of the index have the same sample volatilities. For each country, the 

months that the index is above its mean by two standard deviations are considered as crisis 

months81. Using the EMP index definition, we determine 69 currency crisis observations between 

1985 and 2007 for the countries in our sample. The conditional probabilities suggest that 48 percent 

of banking crises are followed by a currency crisis in the following twelve months, while only 16 

percent of the currency crises are followed by a banking crisis in the next twelve-month period 

after a currency crisis onset.  

 

To compare the previous estimation results with the alternative currency crisis definition, we re-

estimate the specifications of the currency crisis model in Table 2, and the specifications of the 

banking crisis model in Table 3 where the lagged currency crisis dummy is included as a regressor 

using our new currency crisis definition. Before we estimate our models we apply, once more, a 

twelve-month window after each currency crisis onset and exclude these observations from the 

sample. The results of our in-sample estimations, excluding Norway and Ecuador, are presented 

in Tables C1 to C5 in Section 3.C.  

 

The estimation results of the currency crisis model represent, once more, a high predictive power 

of lagged banking crises on the likelihood of currency crises. A banking crisis increases the 

probability of a currency crisis within the following three months by, on average, 5 percent. 

                                                             
80 Their index is based on Eichengreen et al. (1996) with the exception of the interest rate changes. Like Kaminsky 
and Reinhart (1999), we construct the index by including changes in the exchange rates and foreign exchange 
reserves since the interest rate data is not available for every country in our sample.  
81 The standard deviations are separately calculated for each country, therefore the crisis threshold changes per 
country. Hyperinflation periods are treated differently from the others. More explanation can be found in Section 
3.C. 
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However, currency crises do not help in predicting future banking crises once the definition of a 

currency crisis allows for the unsuccessful speculative attacks against currency. This result 

supports the findings of Kaminsky and Reinhart (1999) where currency crises tend to follow rather 

than lead banking crises.  

 

In the currency crisis model some variables have different coefficients: the change in stock prices, 

the growth rate of GDP and the public sector indebtedness do not enter significantly in all 

specifications. These variables are also not strongly linked with currency crises according to the 

findings of Kaminsky and Reinhart (1999). Besides this, we observe that with the broader 

definition of currency crises the link between international liberalization and currency crises 

weakens. This is reasonable, since the open capital account is much more problematic in a fixed 

exchange rate regime making central bank’s commitment to the fixed regime difficult when the 

currency is under attack82. However, the link between the future currency crises and higher 

domestic credit by banks, overvalued real exchange rates, and current account deficits become 

stronger. While the money supply variable does not enter significantly into the estimations83, the 

marginal effect of its interaction with past banking crises is positive and significant for a high 

number of observations which supports the main result on the contagion between banking and 

currency crises.  

 

In the banking crises equation, the inflation rate and GDP growth have lower significance levels, 

whereas domestic credit to private sector has higher significance. The coefficients of the other 

variables are not affected by the change in the currency crisis definition. The interactions of lagged 

currency crisis with the macroeconomic indicators also have similar marginal effects as in the main 

results. Therefore, although the direct effect of currency crises on the likelihood of banking crises 

is smaller, the indirect effects are robust to the change in the definition of the currency crisis 

variable.  

 

We also re-estimate the bivariate probit model with the alternative currency crisis definition for 

the same specifications presented in Table 4 for the joint estimation of the likelihood of currency 

                                                             
82 Wyplosz (1986). 
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and banking crises. The results, presented in Table C5, suggest a positive correlation coefficient 

between the error terms of the two equations. The likelihood ratio test rejects the null of no 

correlation between the error terms at 5 percent significance level. This result shows that there is 

some evidence of the joint occurrence of the two crises. Thus, once the currency crises definition 

is changed to allow for currency fluctuations prior to the crisis and unsuccessful attacks on 

currency, we find that currency crises lag banking crises and common factors lead to the 

contemporaneous occurrence of the two crises.  

3.5 OUT-OF-SAMPLE FORECASTS 

In this section, we test the performances of the currency and banking crises models by conducting 

out-of-sample predictions for two countries that are excluded from the in-sample estimations: 

Norway and Ecuador. For currency crises, the estimation results of the specification in column 1 

of Table 2 is used to generate the prediction of the currency crisis variable. For banking crises, 

estimation results in column 1 of Table 3 are used. Later the success of these models in predicting 

the observations of Norway and Ecuador are checked with using two different cut-off values – 10 

and 1 percent – for crisis classification.    

 

Table 5. Out of Sample Predictions 

Currency Crises     

Goodness of fit (10 percent cutoff)  Goodness of fit (1 percent cutoff)   
% of observations correctly predicted 98.71 % of observations correctly predicted 90.44  
% of crises correctly predicted 0.00 % of crises correctly predicted 60.67  
% of non-crises correctly predicted 99.48 % of non-crises correctly predicted 90.63  

Banking Crises     

Goodness of fit (10 percent cutoff)  Goodness of fit (1 percent cutoff)   
% of observations correctly predicted 99.71 % of observations correctly predicted 90.91  
% of crises correctly predicted 50.00 % of crises correctly predicted 50.00  
% of non-crises correctly predicted 100.00 % of non-crises correctly predicted 91.15  

 

For the currency crisis model, the out-of-sample predictions cannot predict the two currency crises 

that occurred in Ecuador since the data for Ecuador is only available after 1995, which does not 

include the currency crises dates. For Norway, if the crisis classification threshold is set at 10 

percent, then the model fails to predict any of the three crisis observations correctly while only 

sending 0.52 percent false signals.  If we set the threshold at 1 percent to define an observation as 
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‘crisis’, the model correctly predicts the March 1991 and November 1992 crises, but misses the 

July 1988 crisis, although the false alarms are in the run up to crisis. For the banking crisis 

predictions, the model correctly predicts Ecuador’s 1998 crises under both thresholds. However, 

Norway’s 1991 banking crisis could not be predicted even under the low threshold value.  

 

We also conduct out-of-sample predictions for the alternative currency crisis definition using the 

EMP index. Under this definition, Ecuador experiences three currency crisis (12/1985, 09/1988, 

03/1999). Our model predicts the 1999 crisis only under the low threshold. For Norway, we 

establish six crises dates using the EMP index84. The model, again, fails to predict any of these 

crises with the 10 percent threshold. If the threshold is set to 1 percent, three crises85 are correctly 

predicted by the model.   

3.6 CONCLUSION  

In this study, we analyze the likelihood of banking and currency crises emphasizing the theoretical 

connections between the two crises by controlling for their lagged and contemporaneous impacts 

on each other. The sample includes 21 countries having monthly observations between January 

1985 and December 2007. The estimations are conducted by pooled probit and bivariate probit 

models that use the method of maximum likelihood estimation. 

  

Interesting conclusions can be driven from the results of our study: banking crises tend to precede 

devaluations and, to a lower extent, past currency crises help in predicting future banking crises. 

We do not find any evidence on the contemporaneous correlation between the two crises. 

Conversely, if we define currency crisis to allow for unsuccessful attacks against currency and 

depreciations in flexible exchange rate regimes (the EMP index), the predictive power of currency 

crises on the future banking crises decreases. Under this definition of currency crises, speculative 

attacks tend to follow banking crises and there is also evidence on the common stochastic factors 

causing the contemporaneous occurrence of the two crises in the same month86. 

                                                             
84 05/1986, 07/1988, 03/1991, 11/1992, 12/1996, 06/1999. 
85 05/1986, 07/1988, 11/1992.  
86 These results support other studies using the EMP index to define a currency crisis, such as Kaminsky and 
Reinhart (1999) in a monthly setting, and Glick and Hutchison (2001) in yearly analysis. Though, Glick and 
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 The result of banking crises preceding currency crises is robust under two currency crisis 

definitions. In this sense, our results are in line with those of Kaminsky and Reinhart (1999). Their 

claim is that currency crises tend to follow the onset of banking crises and deepen the banking 

crises by creating a vicious circle. However, there are two major conclusions to add to the early 

work of Kaminsky and Reinhart (1999). The first one is that under the broader definition of 

currency crises, – the EMP index – there is a tendency of twin crises occurring jointly in the same 

month led by common factors. Secondly, if a narrower currency crisis definition is used where 

large fluctuations in the exchange rates are not allowed prior to domestic currency depreciations, 

currency crises also have a strong leading effect on the probability of banking crises. This 

important result supports the argument of Obstfeld and Rogoff (1995) that countries operating 

under fixed exchange rate regimes are more prone to banking sector problems once the currency 

is under attack. This strong relationship loosens once the currency crises observations include 

unsuccessful attacks on the currency and depreciations under flexible regimes. Crucial insights can 

be gained by policy makers regarding exchange rate management from these results of our study.  

 

Additionally, we find indirect links between the two crises and they confirm the theoretical 

linkages established in the financial crisis literature. The findings indicate for the currency crisis 

model that in a country experiencing a banking crisis a future currency crisis is more likely if the 

government implements expansionary monetary policies in bailing out the troubled banks. For the 

banking crisis model, the banking crisis probability increases if a country in the wake of a currency 

crisis faces rising foreign real interest rates, international liberalization of the financial sector, or 

rising international obligations of the banking sector.   

 

Last, but not least, we confirm the results of earlier studies on early warning indicators of currency 

and banking crises that most of the macroeconomic variables deemed to be significant 

determinants of banking and currency crises are successful in explaining the likelihood of these 

two crises. As for the institutional indicators, while they are successfully predicting future currency 

crises, we fail to support the similar argument for the banking crisis model which contradicts the 

results of Demirgüç-Kunt and Detragiache (1997).  

                                                             

Hutchison (2001) evidence the contemporaneous correlation of the two crises only for their emerging economy 
sample.  
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Our results underline the importance of analyzing twin crises with monthly frequency data, since 

the time period between these crises is rather narrow – a few months – resulting in a serious loss 

of information in analyzing the lead-lag relationship of these two events. In this respect the 

empirical evidence of our study contributes significantly to the existing twin crises literature.  
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3.A CRISIS DATES AND DATA SOURCES 

Table A1. Currency and Banking Crisis Dates 

 Country Banking Crisis  Currency Crisis 

1 Argentina 12.1989, 01.1995, 11.2001 01.2002 

2 Brazil 02.1990, 12.1994 01.1999, 10.2002 

3 Chile     

4 China 11.1998 07.1986, 12.1989, 01.1994 

5 Colombia 06.1998   

6 Ecuador 08.1998 12.1985, 09.1992 

7 Finland 09.1991 07.1988, 03.1991, 09.1992 

8 India 09.1993a 07.1991 

9 Indonesia 11.1997 09.1986, 08.1997 

10 Japan 11.1997 03.1991 

11 Korea 08.1997 11.1997 

12 Malaysia 07.1997 12.1997 

13 Mexico 12.1994 12.1994, 09.1998 

14 Norway 10.1991 07.1988, 03.1991, 11.1992 

15 Philippines 07.1997 09.1997 

16 Russia 08.1998 09.1998 

17 Sweden 09.1991 03.1991, 11.1992 

18 Thailand 07.1997 07.1997 

19 Turkey 11.2000 02.2001 

20 United Kingdom 09.2007 10.1992 

21 Venezuela 01.1994 12.1986, 12.1995, 02.2002 
a The starting month is taken from Khan (2011) as the forced merger between New Bank of India and Punjab National Bank due to increased 
problems of New Bank of India. 
 

 

Table A2. Data Descriptions 

Explanatory Variables Construction and Sources Frequency 

Public Debt 
Gross Central Government Debt divided by GDP 
(Reinhart and Rogoff, 2009a) Annual, linear interpolation 

Real International Interest Rates 

The percentage change in the US Federal Funds 
rate subtracted by the US inflation rate (IMF 
IFSb lines 60B and 64) Monthly 

Real Domestic Interest Rates 

The percentage change in the money market 
interest rate subtracted by the inflation rate (IMF 
IFSb lines 60B and 64) Monthly 

Exchange Rate Overvaluation 

The deviation of the real exchange rate from the 
trend which is calculated using Hodrick-Prescott 
filter with a parameter of 129,000 (IMF IFSb 
lines 60B and 64) Monthly 
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Table A2, continued 

Explanatory Variables 

 

Construction and Sources 

 

Frequency 

Current Account Position 

The ratio of the difference of a country’s exports 
and imports expressed in US dollars to non-gold 
reserves. (IMF IFSb lines 70D, 71D, RF and 64) Monthly 

Capital Account Openness 
The Chinn-Ito Index measuring country’s degree 
of financial openness (Chinn and Ito, 2006c) Annual 

Inflation 
The percentage change in the Consumer Price 
Index (IMF IFSb line )64 Monthly 

Stock Prices 
The percentage change in share prices (IMF IFSb 
line 62) Monthly 

GDP Growth 

The percentage change in the nominal GDP 
expressed in local currency. (World Bank, 
WDId) Annual, linear interpolation 

Domestic Credit by Banking 
Sector 

The ratio of domestic credit provided by the 
banking sector to GDP. (World Bank, WDId) Annual, linear interpolation 

Domestic Credit to Private 
Sector 

The ratio of domestic credit to private sector to 
GDP. (World Bank, WDId) Annual, linear interpolation 

 
 
Election 

Parliamentary and presidential election dummy. 
(Election Guide, Consortium for Elections and 
Political Process Strengthening) Monthly 

Money Supply 

The ratio of money plus quasi-money, converted 
in US dollars, to non-gold reserves. (IMF, IFSb 
lines 59MB, RF and 1LD) Monthly 

Banking Sector International 
Debt 

International debt securities outstanding by 
financial institutions divided by GDP (BISe and 
World Bank, WDId) Annual, linear interpolation 

 
 
Financial Quality 

Risk rating that assesses the country’s ability to 
finance its official, commercial and trade debt 
obligations. (PRS Group, ICRGf) Monthly 

 
 
Economic Quality 

Risk rating that assesses the country’s currency 
economic strengths and weaknesses. (PRS 
Group, ICRGf) Monthly 

 
 
Government Stability 

Risk rating that assesses the government’s ability 
to carry out its declared programs and its ability 
to stay in the office. (PRS Group, ICRGf) Monthly 

Bureaucracy Quality 

Risk rating that assesses the strength and quality 
of the bureaucracy in the political system. (PRS 
Group, ICRGf) Monthly 

Law and Order 

Risk rating that assesses the strength of the legal 
system and observance of law. (PRS Group, 
ICRGf) Monthly  

Investment Profile  
Risk rating that assesses the risk to investment. 
(PRS Group, ICRGf) Monthly  

Democratic Accountability 

Risk rating that assesses how responsive the 
government is towards its people. (PRS Group, 
ICRGf) Monthly  

a Extracted from: <http://www.carmenreinhart.com/data/browse-by-topic/topics/9/> 
b International Monetary Fund, International Financial Statistics 
c Extracted from: <http://web.pdx.edu/~ito/> 
d World Development Indicators 
e Bank of International Settlements 
f Political Risk Services Group, International Country Risk Guide Rating 
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3.B STATISTICS 

Table B1. Rotated Factor Loadings of Institutional Variables 

 Factor 1 Factor 2  

 Political Environment Market Environment Uniqueness 

Financial Quality 0.488 0.658 0.329 

Economic Quality 0.510 0.644 0.324 

Government Stability 0.014 0.849 0.281 
Investment Profile 0.228 0.773 0.351 

Bureaucracy Quality 0.841 0.220 0.244 

Law and Order 0.793 0.246 0.311 

Democratic Accountability 0.803 0.061 0.351 

Variance Explained 0.362 0.325  
Notes: The factor analysis is conducted in STATA 13 based on principal-component method. All institutional variables are lagged one-month. 
Varimax rotation is implemented to generate uncorrelated factor loadings. The relevant variable per factor is indicated in bold. The two factors 
explain 68.7% of the total variance in the indicators.  

 

Table B2. Correlation Coefficients 

 
Currency 

Crisis 
Banking 

Crisis 
Real Int. 

Int. Rates 
ER 

Overval. 
CA 

Position Inflation 
Stock 
Prices 

∆Public 
Debt 

GDP 
Growth 

Currency Crisis 1.000         

Banking Crisis -0.004 1.000        

Real Int. Interest Rates -0.015 -0.005 1.000       

ER Overvaluation -0.016 -0.066 0.028 1.000      

CA Position -0.022 -0.004 0.014 0.051 1.000     

Inflation 0.001 0.007 -0.026 0.063 -0.257 1.000    

Stock Prices -0.024 -0.024 -0.022 0.030 -0.020 0.140 1.000   

∆Public Debt 0.030 0.052 -0.017 -0.043 -0.131 0.005 -0.024 1.000  

GDP Growth -0.062 -0.054 0.035 0.039 0.066 -0.033 0.026 -0.362 1.000 

∆Domestic Credit -0.007 0.011 -0.040 -0.075 -0.116 -0.048 -0.003 0.070 -0.114 

Election  0.032 0.023 0.001 -0.003 0.017 0.019 -0.016 0.021 -0.013 

Money Supply 0.056 -0.015 -0.016 0.010 -0.418 -0.178 -0.065 0.145 -0.199 

KA Openness 0.011 -0.047 0.007 0.017 0.086 -0.34 -0.076 0.008 -0.240 

Real Dom. Interest Rates 0.001 -0.007 0.009 0.010 0.003 -0.021 -0.040 -0.022 0.009 

∆ Priv. Sector Dom. Cr. -0.013 0.013 -0.030 -0.007 -0.081 -0.063 0.005 -0.080 0.044 

∆Bank Int. Debt 0.000 0.009 0.012 0.027 -0.270 -0.102 -0.050 0.023 -0.146 

Political Environment. -0.013 -0.016 0.004 0.065 -0.106 -0.194 -0.072 0.119 -0.212 

Market Environment -0.038 -0.011 0.036 -0.029 0.237 -0.361 0.076 -0.050 0.060 
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Table B2, continued 

 
∆Dom. 
Credit Election 

Money 
Supply KA Open 

Real dom 
int. rates 

∆Prv. 
Dom. Cr. 

∆Bank 
Int. Debt 

Political 
Env. 

Market 
Env. 

Currency Crisis          

Banking Crisis          

Real Int. Interest Rates          

ER Overvaluation          

CA Position          

Inflation          

Stock Prices          

∆Public Debt          

GDP Growth          

∆Domestic Credit 1.000         

Election  -0.011 1.000        

Money Supply 0.173 0.019 1.000       

KA Openness 0.101 -0.028 0.382 1.000      

Real Dom. Interest Rates -0.005 -0.002 -0.025 -0.037 1.000     

∆Priv. Sector Dom. Cr. 0.869 -0.021 0.164 0.118 -0.010 1.000    

∆Bank Int. Debt 0.060 0.032 0.442 0.261 0.004 0.073 1.000   

Political Environment. 0.122 -0.007 0.469 0.581 -0.038 0.105 0.234 1.000  

Market Environment 0.069 -0.042 -0.066 0.195 0.029 0.104 0.175 -0.234 1.000 

 

 

Table B3. Marginal Effects of the Interaction Term in Currency Crisis Equation 

 Mean  Min  Max 
Interaction of Banking Crisis with (z-stats) (z-stats) (z-stats) 

Money Supply 0.006 -0.005 0.021 
  (0.95) (-1.92) (7.10) 

Notes: The marginal effects of the change in the interacted terms are calculated with the “inteff” command (Norton et. al., 2004) in STATA 13. 

 
 
 
Table B4. Marginal Effects of the Interaction Terms in Banking Crisis Equation 

 Mean  Min  Max 
Interaction of Currency Crisis with (z-stats) (z-stats) (z-stats) 
Real International Interest Rates 0.342 -0.033 1.983 
  (1.02) (-3.11) (7.23) 
Capital Account Openness 0.080 0.000 0.511 
 (1.20) (0.08) (4.80) 
Banking Sector International Debt 0.171 -0.130 3.479 
 (-0.06) (-2.50) (6.78) 

Notes: The marginal effects of the change in the interacted terms are calculated with the “inteff” command (Norton et. al., 2004) in STATA 13. 
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3.C EXCHANGE MARKET PRESSURE INDEX ESTIMATIONS 

Definition: Exchange Market Pressure Index (EMP) 

The exchange market pressure index for country i in period t is defined as follows: 

 

(3.C1)    EMPIi,t = ∆ei,t/ ei,t – (σe/ σr) (∆ri,t/ ri,t) 

 

where (∆ei,t/ ei,t) and (∆ri,t/ ri,t) are the rate of change in exchange rates and foreign exchange 

reserves, respectively. In order to have equal variances of the two elements of the index, the 

standard deviation of the change in the exchange rate σe is divided by σr which is the standard 

deviation of the change in the reserves. The periods that are two standard deviations above the 

mean of the index are classified as crisis periods.  In order to avoid misdiagnosing a currency crisis 

during hyperinflation periods, the sample is divided for the periods where in the previous six 

months the inflation rate is higher than 150 percent and the index is calculated separately for these 

subsamples. The interest rates are not included in the index because of lack of data. Further 

explanations can be found in Kaminsky and Reinhart (1999). 
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Table C1. Single Equation Pooled Probit Estimation Results of Currency Crisis with Alternative 

Currency Crisis Definition 

Dependent Variable: Currency Crisis Onset                                               (1) (2) (3) (4) 

Variables 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 

Elasticity 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 

Elasticity 
Banking Crisis t-1 to t-3  1.041*** 0.957*** 0.551 
  (3.25) (2.75) (1.25) 
  0.057 0.043 0.014 
Real International Interest Rates t-1 -0.346* -0.457 -0.532 -0.551 
 (-1.77) (-1.40) (-1.59) (-1.61) 
 -0.007 -0.007 -0.007 -0.007 
Exchange Rate Overvaluation t-1 -2.255*** -2.601*** -3.603*** -3.587*** 
 (-3.02) (-3.36) (-3.12) (-3.20) 
 -0.043 -0.038 -0.046 -0.045 
Current Account Position t-1 -0.779 -1.373*** -1.067*** -1.097*** 
 (-1.61) (-4.36) (-3.04) (-3.07) 
 -0.015 -0.020 -0.014 -0.014 
Stock Prices t-3 0.625 -0.781 -1.123 -1.176* 
 (1.03) (-1.33) (-1.59) (-1.69) 
 0.012 -0.011 -0.014 -0.015 
Capital Account Openness t-1 -0.095** -0.039 -0.023 -0.017 
 (-2.26) (-0.96) (-0.41) (-0.30) 
 -0.002 -0.001 -0.0003 -0.0002 
∆ Public Debt t-1 -0.001 0.036 -0.041 -0.037 
 (-0.01) (0.35) (-0.43) (-0.39) 
 -0.00002 0.001 -0.001 -0.001 
GDP Growth t-1 -0.746*** -0.369 -0.436 -0.468 
 (-2.82) (-1.18) (-1.47) (-1.60) 
 -0.014 -0.005 -0.006 -0.006 
∆ Domestic Credit by Banking Sector t-3 0.147 0.301*** 0.300** 0.303** 
 (0.92) (3.54) (2.06) (2.14) 
 0.003 0.004 0.004 0.004 
Election t-1 -0.024 0.104   
 (-0.07) (0.29)   
 -0.0004 0.002   
Political Environment t-1 0.058 -0.002 -0.214* -0.228* 
 (0.78) (-0.02) (-1.74) (-1.80) 
 0.001 -0.00003 -0.003 -0.003 
Market Environment t-1 -0.182** -0.175** -0.233*** -0.243*** 
 (-2.27) (-2.30) (-3.24) (-3.30) 
 -0.004 -0.003 -0.003 -0.003 
Money Supply t-1   0.011 0.011 
   (1.38) (1.37) 
   0.0001 0.0001 
BCt-1 to t-3 X Money Supply t-1    0.053 
    (1.61) 
    0.007 
Log-Likelihood -212.083 -165.229 -116.942 -116.565 
Pseudo-R2 0.126 0.168 0.186 0.189 
Number of Observations 3652 3314 2413 2413 
Goodness of fit (10 percent cutoff)     
% of correctly predicted observations 98.11 98.07 98.38 98.51 
% of correctly predicted crises 13.33 19.44 23.08 23.08 
% of correctly predicted non-crises 99.17 98.63 99.20 99.33 
Goodness of fit (1 percent cutoff)     
% of correctly predicted observations 64.84 73.20 74.68 74.68 
% of correctly predicted crises 73.33 75.00 73.08 73.08 
% of correctly predicted non-crises 64.74 73.18 74.70 74.70 

Notes: Robust standard errors are clustered by country. The significance level of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively signed coefficients are represented in italics. Highly significant coefficients with anticipated signs are represented in bold. The 
marginal effects are evaluated at the sample mean for continuous variables and for change from zero to one for dummy variables holding all other 
variables at their mean. In order to convert the marginal effects into percentages they should be multiplied by 100. Election dummy drops in the 
specifications (3) and (4) due to multicollinearity. 
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Table C2. Marginal Effects of the Interaction Terms in Currency Crisis Equation 

 Mean  Min  Max 
Interaction of Banking Crisis with (z-stats) (z-stats) (z-stats) 
Money Supply 0.007 -0.002 0.025 
  (1.68) (-0.82) (8.78) 

Notes: The marginal effects of the change in the interacted terms are calculated with the “inteff” command (Norton et. al., 2004) in STATA 13. 

Table C3. Single Equation Pooled Probit Estimation Results of Banking Crisis with Alternative 

Currency Crisis Definition 

Dependent Variable: Banking Crisis Onset                            (1)     (2)     (3)     (4)     (5) 

Variables 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Estimates 
(z-stats) 
Elasticity 

Currency Crisis t-1 to t-3 0.574 0.503 0.552 -0.472 -0.387 
 (1.09) (0.87) (0.96) (-0.77) (-0.60) 
 0.003 0.002 0.002 -0.0003 -0.0003 
Exch. Rate Overvaluation t-2 -2.643*** -2.971*** -2.963*** -3.215*** -3.131*** 
 (-2.67) (-3.03) (-3.00) (-2.96) (-2.85) 
 -0.005 -0.005 -0.005 -0.004 -0.005 
Capital Account Openness t-1 -0.226 -0.249* -0.249* -0.291* -0.277* 
 (-1.62) (-1.80) (-1.79) (-1.80) (-1.82) 
 -0.0004 -0.0004 -0.0004 -0.0004 -0.0004 
Current Account Position t-1 -1.770 -0.624 -0.619 -0.491 -0.337 
 (-1.42) (-0.61) (-0.59) (-0.47) (-0.34) 
 -0.003 -0.001 -0.001 -0.001 -0.001 
Inflation t-6 0.303 -1.253 -1.188 -1.025 -1.160 
 (0.06) (-0.22) (-0.21) (-0.18) (-0.21) 
 0.001 -0.002 -0.002 -0.001 -0.002 
Stock Prices t-2 -2.692** -2.341** -2.344** -2.590** -2.421** 
 (-2.33) (-1.99) (-2.00) (-2.37) (-2.12) 
 -0.005 -0.004 -0.004 -0.004 -0.004 
∆ Public Debt t-6 0.523*** 0.785*** 0.780*** 0.785*** 0.766*** 
 (3.58) (4.50) (4.46) (4.36) (4.35) 
 0.001 0.001 0.001 0.001 0.001 
GDP Growth t-1 -0.573 -0.261 -0.277 -0.344 -0.308 
 (-1.63) (-0.83) (-0.85) (-0.95) (-0.90) 
 -0.001 -0.001 -0.001 -0.001 -0.001 
Election t-1 0.892*** 0.869*** 0.871*** 0.833*** 0.859*** 
 (2.99) (2.93) (2.94) (2.73) (2.86) 
 0.008 0.007 0.007 0.005 0.006 
Real International Interest Rate t-4 0.443*** 0.490*** 0.481*** 0.543*** 0.537*** 
 (2.81) (2.87) (2.79) (3.29) (3.22) 
 0.001 0.001 0.001 0.001 0.001 
Real Domestic Interest Rate t-1 -0.054 -0.051 -0.051 -0.055* -0.053* 
 (-1.61) (-1.65) (-1.66) (-1.70) (-1.68) 
 -0.0001 -0.0001 -0.0001 -0.0001 -0.0001 
∆ Dom. Credit to Private Sector t-1 0.496*** 0.586*** 0.585*** 0.606*** 0.612*** 
 (3.60) (4.06) (4.05) (4.06) (3.88) 
 0.001 0.001 0.001 0.001 0.001 
Political Environment t-1 0.045 0.042 0.039 0.024 0.019 
 (0.33) (0.39) (0.36) (0.21) (0.18) 
 0.0001 0.0001 0.0001 0.00003 0.00003 
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Table C3, continued      

Dependent Variable: Banking Crisis Onset                              (1)   (2)   (3)   (4)   (5) 
Market Environment  t-1 0.397 0.213 0.213 0.199 0.171 
 (1.55) (0.93) (0.92) (0.85) (0.77) 
 0.001 0.0004 0.0004 0.0003 0.0003 
∆ Banking Sector Foreign Debt t-1  0.626** 0.624** 0.654** 0.626* 
  (2.09) (2.09) (2.00) (1.90) 
  0.001 0.001 0.001 0.001 
CCt-1 to t-3 X Real For. Int. Rates t-1   3.813**   
   (2.05)   
   0.168   
CCt-1 to t-3 X Cap. Acc. Openness t-1    0.829***  
    (3.04)  
    0.018  
CCt-1 to t-3 X Bank. Foreign Debt t-1     4.525*** 
     (2.77) 
     0.089 
Log-Likelihood -54.270 -51.711 -51.662 -50.258 -50.494 
Pseudo-R2 0.252 0.280  0.280 0.300 0.296 
Number of Observations 2979 2764 2764 2764 2764 
Goodness of fit (10 percent cutoff)      
% of correctly predicted observations 99.33 99.31 99.35 99.28 99.28 
% of correctly predicted crises 18.18 18.18 18.18 27.27 27.27 
% of correctly predicted non-crises 99.63 99.64 99.67 99.56 99.56 
Goodness of fit (1 percent cutoff)      
% of correctly predicted observations 92.35 92.40 95.51 92.37 92.51 
% of correctly predicted crises 72.73 72.73 72.73 72.73 72.73 
% of correctly predicted non-crises 92.42 92.48 92.59 92.44 92.59 

Notes: Robust standard errors are clustered by country. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively signed coefficients are represented in italics. Highly significant coefficients with anticipated signs are represented in bold. The 
marginal effects are evaluated at the sample mean for continuous variables and for change from zero to one for dummy variables holding all other 
variables at their mean. In order to convert the marginal effects into percentages they should be multiplied by 100. 

 

 

Table C4. Marginal Effects of the Interaction Terms in Banking Crisis Equation 

 Mean  Min  Max 
Interaction of Currency Crisis with (z-stats) (z-stats) (z-stats) 
Real International Interest Rates 0.168 -0.045 1.711 
  (0.57) (-1.87) (4.86) 
Capital Account Openness 0.018 0.000 0.287 
 (0.91) (0.07) (3.66) 
Banking Sector International Debt 0.089 -0.088 2.051 
 (0.23) (-2.04) (5.77) 

Notes: The marginal effects of the change in the interacted terms are calculated with the “inteff” command (Norton et. al., 2004) in STATA 13. 
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Table C5. Bivariate Probit Estimation Results with Alternative Currency Crisis Definition 

    

Variables 

Estimates        
(z-stats) 
Elasticity Variables 

Estimates 
       (z-stats) 
       Elasticity 

Dependent Variable: Currency Crisis Onset Dependent Variable: Banking Crisis Onset 
Real International Interest Rates t-1 -0.349 Exchange Rate Overvaluation t-1 -2.303* 
 (-1.17)  (-1.93) 
 -0.006  -0.004 
Exchange Rate Overvaluation t-1 -2.525*** Capital Account Openness t-1 -0.361** 
 (-3.31)  (-2.20) 
 -0.040  -0.001 
Current Account Position t-1 -1.005*** Current Account Position t-1 -1.670 
 (-2.69)  (-1.41) 
 -0.016  -0.003 
Stock Prices t-3 -0.734 Inflation t-6 0.280 
 (-1.28)  (0.06) 
 -0.012  0.001 
Capital Account Openness t-1 -0.078 Stock Prices t-2 -3.128*** 
 (-1.32)  (-2.92) 
 -0.001  -0.006 
∆ Public Debt t-1 -0.032 ∆ Public Debt t-6 0.403*** 
 (-0.18)  (3.16) 
 -0.001  0.001 
GDP Growth t-1 -0.444 GDP Growth t-1 -0.662* 
 (-1.55)  (-1.72) 
 -0.007  -0.001 
∆ Domestic Credit by Banking Sector t-3 0.284*** Election t-1 0.919*** 
 (3.21)  (3.25) 
 0.005  0.008 
Election t-1 0.140 Real International Interest Rate t-4 0.449*** 
 (0.39)  (2.82) 
 0.003  0.001 
Political Environment t-1 0.006 Real Domestic Interest Rate t-1 -0.051 
 (0.06)  (-1.38) 
 0.0001  -0.0001 
Market Environment t-1 -0.206*** ∆ Domestic Credit to Private Sector t-1 0.465*** 
 (-2.96)  (3.30) 
 -0.003  0.001 
  Political Environment t-1 0.228 
   (1.63) 
   0.0004 
  Market Environment t-1 0.377 
   (1.43) 
   0.001 
ρ 0.512     
Wald test of rho=0:                 chi2(1) =  4.843   Prob > chi2 = 0.028   
Log-Likelihood -200.088   
Number of Observations 2913     

Notes: The estimation is conducted using the “biprobit” command for STATA 13. Robust standard errors are clustered by country. The significance 
levels of the variables are indicated by * (10%), ** (5%) and *** (1%). Counter intuitively signed coefficients are represented in italics. Highly 
significant coefficients with anticipated sings are represented in bold. The marginal effects are evaluated at the sample mean for continuous 
variables and for change from zero to one for dummy variables holding all other variables at their mean. In order to convert the marginal effects 
into percentages they should be multiplied by 100. 
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4 THREE SISTERS: THE INTERLINKAGE BETWEEN 

SOVEREIGN DEBT, CURRENCY AND BANKING CRISES 
 

This Chapter is based on Eijffinger and Karataş (2013). 

 

4.1 INTRODUCTION 

Sovereign debt defaults have always been a part of the history of emerging countries. As for the 

empirical literature of financial crises, analyzing the determinants of these defaults is quite popular. 

However, if one looks at the previous incidences of debt defaults in emerging countries, it is not 

uncommon to notice that they are coupled with either banking or currency crises, and in some 

cases all three crises occur close to each other in time. Yet empirical studies pay little attention to 

analyzing the triple crises which have a tendency to occur in emerging economies especially87. 

Looking back at history, especially in the last three decades there are various examples of currency, 

banking and debt crises occurring at close intervals in Latin American and Asian countries. Some 

examples include the Tequila crisis in Mexico in 1994, the Russian financial crisis in 1998, the 

Asian financial crisis of 1997-98, and the Argentinian economic crisis of 2001-02. There are cases 

where default is the result or the cause of crises in the exchange rate market and financial sectors. 

In others, growing tensions in the economic and political system trigger three crises at the same 

time. Yet the aftermaths are similar: long periods of recession leading to huge losses in economic 

well-being.   

 

                                                             
87 Recently, there is a growing literature following the Eurozone crisis focusing on the advanced countries such as 
Babecký et al. (2012), Candelon and Palm (2010), and Reinhart and Rogoff (2013). However, these studies mainly 
focus on the relationship between banking and debt crises.  
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Grounded in these interesting yet rarely explored experiences in emerging economies, this study 

provides empirical evidence on sovereign debt crises and their links with currency and banking 

crises. The sample covers 20 emerging countries observed monthly between the years 1985 and 

2007. The findings fill important gaps in the empirical literature about financial crises in emerging 

economies. Firstly, we reveal the determinants of sovereign debt defaults on a monthly basis, 

relying not only on economic indicators but also on the quality of the institutions and the political 

systems of countries. Secondly, we discover the empirical links between sovereign debt, currency 

and banking crises. In this sense, monthly analysis gives the benefit of investigating the time 

structure of these three crises and to determine whether they occur jointly because of common 

factors or whether there is contagion that make one crisis occur after the onset of another crisis.  

  

The first part of the empirical analysis looks at the impact of institutional, political and 

macroeconomic indicators, and the onset of currency and banking crises on the probability of 

sovereign default. The hypotheses are that not only institutional and economic factors, but also the 

onset of banking and currency crises provide information about the likelihood of sovereign 

defaults. Additionally, currency crises might indirectly increase the likelihood of sovereign 

defaults through overvalued real exchange rates since the overvaluation corrected by depreciation 

might lead to worsening of the government finances and accelerate a debt crisis (Jahjah and 

Montiel, 2003). An initial banking crisis is hypothesized to increase future debt crisis probability 

if the losses of the banking sector become a burden for the government88. These indirect effects on 

the likelihood of sovereign defaults are investigated by including the interaction of lagged currency 

crises with misaligned exchange rates, and the interaction of prior banking crises with short-term 

external debt. By doing so, the study tries to examine the theoretical linkages from currency to 

debt crises when the economy has overvalued real exchange rates; and from banking to debt crises 

if the country has a high ratio of short-term foreign debt to foreign exchange reserves. 

  

An initial sovereign debt default might also lead to a crisis in the banking sector or a depreciation 

of the domestic currency. The second part of the empirical analysis deals with this reverse 

relationship by including lagged sovereign debt default as one of the determinants of currency and 

banking crises. This part also addresses the simultaneous occurrence of the three crises by 

                                                             
88 Velasco (1987), Arellano and Kocherlakota (2008). 
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estimating three equation systems in order to discover the contemporaneous correlation between 

these crises types. We apply a multivariate probit approach to determine if currency, debt and 

banking crises occur jointly and are led by common unobservable factors.  

 

The chapter finds evidence that both economic indicators and institutional indicators help in 

predicting sovereign debt defaults. Specifically, a high public debt to GDP ratio, an increase in 

international interest rates, an appreciated real exchange rate, slowing growth rate of GDP, 

inflation, a high ratio of short-term external debt to reserves, as well as an instable political, 

economic and financial situation contribute to the likelihood of sovereign debt defaults in our 

sample of emerging countries. 

 

As for the relationship between currency, banking and debt crises, our findings suggest that the 

prior onset of banking crisis is highly correlated with debt crisis. Banking crises significantly 

contribute to sovereign defaults within the next twelve-month period. There is also evidence on 

the joint occurrence of banking and debt crises. The onset of a banking crisis significantly increases 

the contemporaneous debt default, and vice versa. Additionally prior currency and banking crises 

have significant indirect effects on the probability of sovereign default that currency crises through 

misaligned exchange rates, and banking crises through high short-term foreign debt contribute to 

the likelihood of future sovereign defaults. On the other hand, there is no evidence on the direct 

relationship between currency and debt crises. 

 

The rest of the study is structured as follows: Section 4.2 presents the literature on sovereign debt 

defaults and on the possible links between sovereign debt, banking and currency crises; the 

methodology and data of the study are presented in Section 4.3, followed by the results of the 

pooled probit estimations of the determinants of sovereign default in Section 4.4; Section 4.5 offers 

evidence on the predictive power of lagged defaults on the probability of currency and banking 

crises, and  joint estimation of currency, banking and debt crises equations; lastly the conclusion 

is presented in Section 4.6.  
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4.2 LITERATURE REVIEW 

4.2.1 Causes of Debt Crises 

Theoretical studies regarding sovereign risk and sovereign default consist of two broad categories. 

The first category looks at the cost-benefit analyses by governments in deciding to continue 

servicing their debt. In these cases government chooses to default if the benefit of the default 

exceeds its costs, such as reputation loss or negative output effects. Pioneered by the classical 

paper of Eaton and Gersovitz (1981)89, this category focuses on the debtors’ willingness to pay. 

Therefore, the default decision is not the result of the inability of governments to service their 

obligations and for that reason they do not occur during recessions. However, empirical literature 

shows that defaults are actually taking place during recessions though this is not supported by these 

models90. Later modifications in the model by various authors correct this counter cyclicality of 

the model to allow for a default taking place during bad times91. The second major category focuses 

on the inability of governments to commit to their future policies. These models lead to multiple 

equilibria that, in one of the equilibria, the insolvency or illiquidity of the government results in 

its defaulting in its obligations. In the other equilibrium, the crisis does not occur and the 

government manages to roll over its obligations. Some of the leading theoretical works on these 

self-fulfilling defaults include Calvo (1988); Alesina et al. (1990); Detragiache (1996); and Cole 

and Kehoe (2000).  

 

Political stability and its role in risk of default appear as another strand in the literature. The 

theoretical intuition by Citron and Nickelsburg (1987) on political stability and its connection with 

debt crisis is later explored by others such as Amador (2003), and Cuadra and Sapriza (2008). 

They build their models in order to show how political uncertainty can influence the incentive of 

the government to repay its debt. The main finding of these studies is that with the increase in the 

stability of the political system, the risk of the government failing to service its debt decreases.  

 

                                                             
89 Later works developing this theory are Eaton et al. (1986), Bulow and Rogoff (1989), and Grossman and Van 
Huyck (1988) amongst others. 
90 Panizza et al. (2009). 
91 Such as Aguiar and Gopinath (2006), Rochet (2006), and Arellano (2008). The reader can refer to Levy-Yeyati 
and Panizza (2011) for further discussion and examples. 
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Generally, empirical studies seeking the causes of sovereign debt crises use discrete choice models 

with the occurrence of sovereign default as the dependent variable and various macroeconomic 

variables, and debt and liquidity measures as independent variables. However, there is no single 

definition for sovereign debt crisis in the empirical literature and it changes depending on the 

availability of information and the specific effects investigated in each study.  

 

According to Detragiache and Spilimbergo (2001), a country suffers a debt crisis if its government 

engages in a restructuring agreement or if the accumulation of arrears exceeds five percent of the 

total commercial debt. By analyzing a sample of 69 developing countries for the years between 

1971 and 1998 using probit model estimations they find that short-term debt, debt service, and 

foreign exchange reserves – the three measures of liquidity – play a role in explaining debt crises.  

 

Manasse et al. (2003) ask which fundamentals in an economy are in imbalance prior to a sovereign 

debt crisis. They define a debt crisis following Standard and Poor’s default criteria, in addition to 

high amounts of IMF financing. Using a dataset consisting of yearly observations for 47 

developing countries (having market access) between 1970 and 2002, they estimate the probability 

of debt crisis by applying logit and binary recursive tree techniques. The authors control for the 

internal and external macroeconomic environment causing debt crises. Most of the debt crisis 

periods are predicted correctly by the model. Mainly high levels of foreign debt, short-term 

indebtedness, slowdown in the growth rate of GDP, current account deficit, lower openness to 

international trade, a tight interest rate policy on the part of the G7 countries, high levels and 

volatility of inflation, election years, and a high ratio of public debt to GDP precede the debt crises 

for the economies in the sample. Manasse and Roubini (2009) confirm these results applying 

classification and regression tree methodology and they distinguish three major default risks; 

insolvency, illiquidity and macro-exchange (resulting from low growth and fixed exchange rates) 

risks. Their model has higher predictive power both in and out-of-sample compared to other early 

warning signal models.  

 

Levy-Yeyati and Panizza (2011) look at the correlation between the GDP growth rate and the 

probability of default by using quarterly data for 24 default episodes in developing countries 

between 1982 and 2003. They find that output contractions are followed by default episodes rather 
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than the other way around. The results confirm the findings of a similar work by Tomz and Wright 

(2007) which uses a larger data set for default episodes between 1820 and 2004. The results 

indicate that defaults tend to occur in “bad times” rather than “good times”, which gives 

information on the default incentive of the debtor country92.  

 

Cottarelli et al. (2010) conduct a comparison of the vulnerabilities of advanced economies recently 

suffering from sovereign debt problems with emerging economies defaulting on their debts. They 

conclude that interest payments and the differential of real interest rate and real GDP growth are 

problems for emerging economies, whereas for advanced economies the main problem for debt 

sustainability is the primary deficit. 

  

There exist a number of empirical studies focusing on political riskiness and its effect on default 

probability. The initial empirical work on political uncertainty in predicting default probability is 

conducted by Citron and Nickelsburg (1987). They take into account economic and political 

factors in predicting the debt crisis by estimating a logit model for five countries for the years 1960 

to 1983. Their finding suggests that political riskiness plays a major role in increasing the sovereign 

default probability. Balkan (1992) uses a probit model for 33 developing countries for the years 

between 1970 and 1984 in testing the effect of political instability and the level of democracy, 

among other indicators, on the probability of sovereign debt rescheduling. He finds a negative 

relationship between the democracy level of a country and rescheduling probability, and a positive 

relationship between political instability and the probability of debt rescheduling. These results 

suggest that higher democracy and political stability decrease the probability of debt rescheduling. 

On the other hand, De Haan et al. (1997) look at the predictive power of political instability, as 

well as economic factors, on the sovereign debt rescheduling probability for a wide country range 

(65 countries are included in their sample), including a large number of political indicators for the 

period between 1984 and 1993. They fail to discover any expected influence of political factors on 

the probability of debt crisis. The authors suggest that the political situation is already reflected in 

macroeconomic indicators. Enderlein et al. (2012), however, construct a government coerciveness 

index instead of a binary crisis variable for debt crises in 31 developing countries between 1980 

and 2007; they find that political indicators are much more significant in explaining default 

                                                             
92 More discussion and extensive review of sovereign default literature can be found in Das et al. (2012). 
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probability than economic and financial indicators. Some other studies look at types of government 

as an influence on debt servicing incentives; for instance, Kohlscheen (2007) finds that presidential 

democracies have a higher likelihood of defaulting on their external debt obligations than 

parliamentary democracies for the years between 1976 and 2000, and Saiegh (2009) finds that 

coalition governments tend to default less than unified governments.  

4.2.2 Links: Banking, Currency and Debt Crises  

Unlike the ample empirical literature on the links between currency and banking crises, studies 

analyzing the connection of debt crisis with currency or banking crises are scarce. Debt, currency 

and banking crises might happen simultaneously since there might be common fundamentals 

resulting in a triple crisis. On the other hand, these crises can be contagious through worsening of 

macroeconomic environment and hence triggering each other. In this section, the links established 

in the academic literature between banking crises and sovereign defaults as well as between 

currency crashes and debt crises are explored.   

4.2.2.1 Theoretical Links: Currency and Debt Crises 

Some studies focus on the link from currency to sovereign debt crises. Among them, one of the 

well-known links is the “original sin” argument: a devaluation may lead to sovereign default if 

most of the debt is denominated in foreign currency, and this has been a common problem for 

emerging economies93. Another link is through the overvalued real exchange rate that is one of the 

leading indicators of currency crises.  Jahjah and Montiel (2003) show in a multiple equilibria 

model that initial overvaluation of the real exchange rate increases the default risk in a 

conventional fixed exchange rate regime if the government chooses to depreciate the domestic 

currency. Increasing domestic interest rates in defending the currency during speculative attacks 

might also increase the risk of default. It raises the future price of debt, since government has to 

increase the risk premiums. Additionally, the resulting high interest rates after a currency crisis 

increase the risk of private debt default and decrease the tax revenue of the government, and hence 

lead to a rise in the probability of sovereign default94. A fall in the credit ratings of the country 

following devaluation might also lead to a debt crisis, since it makes it harder for governments to 

                                                             
93 Eichengreen and Hausmann (1999, 2005), and Jeanne (2005).  
94 Dreher et al. (2006). 
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find external finance95. Finally, the rise in international interest rates can trigger currency and debt 

crises.  Governments might get into difficulty in servicing their increased debt burden because of 

higher interest payments. The refusal of foreign creditors to roll over the debt, and the resulting 

capital flight, might lead to both currency and debt crises96. 

 

An initial default on sovereign obligations might also lead to a currency crisis. Following a 

sovereign default, foreign creditors might refuse to lend to the domestic economy since the 

economy is perceived to be in a recession and they might pull their capital out of the economy, 

thereby increasing the probability of devaluation. The resulting decrease in domestic demand due 

to the debt crisis might induce central banks to implement expansionary monetary policies in order 

to avoid recession. As second generation crisis models predict, the policy makers’ intention to give 

up the exchange rate peg can be self-fulfilling and lead to a speculative attack on the domestic 

currency97.  

4.2.2.2 Theoretical Links: Banking and Debt Crises 

A crisis in the banking sector might lead to a sovereign debt crisis. Velasco (1987) discusses how 

the high indebtedness of the financial sector turns into massive government liabilities once the 

government acts as a guarantor of the financial sector’s liabilities. Arellano and Kocherlakota 

(2008), in their model, show that bank insolvencies (or, more generally, internal defaults) might 

lead to sovereign defaults through the pressure they put on the government’s fiscal budget. These 

crises are unavoidable consequences of the informational problems of private sector borrowing. 

The decrease in domestic demand due to the banking crisis might also indirectly lead to a risk of 

default as a result of the expansionary fiscal policies applied to boost the demand. 

 

A sovereign default might also lead to a banking crisis if the domestic financial sector holds a large 

amount of sovereign debt on their balance sheets. Modeled by Gennaioli et al. (2014), this link 

from sovereign default to banking crisis is stronger in countries having a developed financial 

                                                             
95 Reinhart (2002). 
96 Dreher et al. (2006). 
97 Obstfeld (1994). 
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sector98. On the other hand, Reinhart and Rogoff (2011) argue that for a default to trigger a banking 

crisis, the domestic financial sector need not be directly exposed to government debt. If the 

resulting fall in nation-wide credit ratings were to influence the international borrowing of 

domestic banks, this “sudden stop” might cause a banking crisis immediately on top of the debt 

crisis.  

4.2.2.3 Empirical Studies: Sovereign Debt, Currency and Banking Crises 

Some empirical works explore the link between currency, banking and debt crises. Most of these 

studies focus on the dual relationships either between banking and debt crises or between currency 

and debt crises. 

 

Reinhart (2002) analyzes, amongst other things, the interaction between currency and debt crises 

and finds that in emerging economies, currency crises help in predicting debt crises in 84 percent 

of the cases but the reverse is not true. For developed economies the study fails to find any relation 

between currency and debt crises. She finds that following a currency crisis, the sovereign credit 

ratings are downgraded and these ratings can work as a link from currency crises to sovereign 

defaults. Herz and Tong (2008), with the help of bivariate probit estimations, look at the 

contemporaneous debt and currency crises in a two equation system. Their sample includes 108 

developing economies having yearly observations from 1975 to 2005. They find that currency and 

debt crises occur simultaneously, caused by common unobserved fundamentals. However, they 

fail to find causality running from lagged currency to debt crises and they only find a weak 

connection from lagged debt crises to currency crises. 

 

Reinhart and Rogoff (2011) conduct an historical analysis dating back to the 1800s to analyze the 

relationship between banking and debt crises, applying multinomial logit estimations on banking 

and debt crises equations. The main finding of the study is that previous and contemporaneous 

banking crises help predict the occurrence of debt crises. However, lagged debt crises are not 

significant indicators of banking crises. Borensztein and Panizza (2009) investigate the link from 

sovereign defaults to banking crises with a sample of 149 countries between the years 1975 and 

                                                             
98 A similar model is developed by Bolton and Jeanne (2011) for the financially integrated advanced economies with 
fiscal disunity. 
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2000. The results suggest that sovereign defaults fail to predict credit crunches. Gennaioli et al. 

(2012) look at the linkage between the domestic financial sector and government defaults for 46 

emerging markets and developing countries between 1980 and 2005. They find that in countries 

where the banking sector is more exposed to government debt, a credit crunch is more likely to 

follow a default. They also find that banking crises increase the likelihood of future sovereign 

defaults. 

 

Several empirical studies focus on the analyses of triple crises. Bordo and Meissner (2005) 

compare the 1880-1913 period to 1972-1997 in searching for the correlations between currency, 

banking and debt crises, focusing on the role of foreign currency debt in predicting these crises. 

The authors use currency and banking crises as indicators in explaining sovereign debt crisis and 

find evidence that a currency crisis experienced in the current or previous period increases the 

probability of a debt crisis both for the 1880-1913 and 1972-1997 samples. However, lagged and 

contemporaneous banking crises are not significantly associated with debt crises. As a recent 

attempt to explore the early warning indicators of the three types of crises, Babecký et al. (2012) 

apply panel vector autoregression techniques on quarterly data for 40 developed countries between 

1970 and 2010. They find that banking crises lead to debt crises (as well to currency crises), but 

the opposite is not true. Although they do not find a significant link from currency to debt crises, 

there is evidence that debt crises lead to currency crises. Nevertheless, because of the rareness of 

incidences of debt crises in the developed countries, these results should be interpreted with 

caution.  

 

As presented in this section, theoretical studies indicate clear correspondences between banking 

and debt crises, and between currency and debt crises. Nevertheless, non-comprehensive empirical 

literature lags behind in providing information regarding the triple crises. The following sections 

provide our attempt to fill this gap in the empirical financial crisis literature, applying monthly 

data on an emerging economy sample linking sovereign debt, currency and banking crises. 
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4.3 METHODOLOGY AND DATA 

4.3.1 Starting Dates of Sovereign Debt, Currency and Banking Crises 

Almost all empirical studies investigating financial crises rely on annual data since establishing 

the exact month of the onset of sovereign debt and banking crises is not easy. Annual dating of 

crises lowers concern about precision in dating the onset of crises and gives the benefit of including 

a high number of countries in the sample. However, it leads to a significant loss of information 

regarding the leads and lags of particular crises types, especially in the analysis of the relation 

between multiple crises types. Therefore, acknowledging the limitations of monthly crisis dating, 

in this study, we use the monthly starting dates of financial crises.    

 

Information about the months in which the sovereign debt crises started is taken from Artera and 

Hale (2008). They define the start of the sovereign debt crisis as the date when the renegotiation 

of the sovereign debt is first mentioned in the English-language media prior to any restructuring 

agreement99. They trace financial news in the Lexis-Nexis database in order to distinguish the 

default dates of the government debt. The onset of currency crises in our sample is identified 

following Kraay (2003), and Eijffinger and Karataş (2012): A country is experiencing a currency 

crisis if the depreciation of domestic currency price per US dollar exceeds 10 percent in a given 

month following an episode of stable exchange rates (i.e. the average absolute percentage change 

should be lower than 2.5 percent for the twelve month-period prior to the depreciation). This 

limitation of the definition in allowing only crises following stable exchange rates is later relaxed 

in the sensitivity analyses with the application of the exchange market pressure index in identifying 

currency crisis periods. For the starting months of the banking crises in our sample, we use the 

systemic banking crises database developed by Laeven and Valencia (2008, 2012)100.  

 

                                                             
99 Most of the studies either select the restructuring date as the onset of a debt crisis (such as Balkan (1992) and 
Detragiache and Spilimbergo (2001) where a combination of restructuring and the level of arrears is used to define 
debt crisis), or arbitrarily set one year prior to restructuring date as the start of the sovereign debt crisis (such as Herz 
and Tong (2008)). The restructuring agreement represents the end of the debt crisis period. In this respect, Artera 
and Hale (2008) identify the months for the start of debt renegotiations corresponding to each restructuring 
agreement. Hence, in our study, renegotiation of debt represents the start, and the corresponding restructuring 
agreement is the end of the debt crisis period.  
100 The study extends the banking crises database of Caprio and Klingebiel (1996) and Caprio et al. (2005). 
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We apply windows to the data to exclude the months following the sovereign default until the 

corresponding restructuring date101. Similarly, for currency crises any depreciation following the 

twelve months after the currency crisis onset is treated as the same crisis, and for banking crises 

the months following the onset until the end dates diagnosed by Laeven and Valencia (2012) are 

excluded from the dataset.  

 

Table A1 in Section 4.A gives the overview of the debt, banking and currency crises onsets for the 

period between January 1985 and December 2007 for the 20 emerging economies used in our 

study102. In the sample there are 46 debt, 25 currency and 25 banking crises. The conditional 

probability of an occurrence of sovereign default in the same month or in the twelve-month period 

after a currency crisis is 16 percent. The default either occurs simultaneously with the currency 

crisis or few months after a currency crisis. On the other hand, after a banking crisis it takes a year 

for the sovereign to default, if it does not do so immediately in the same month as the banking 

crisis. The conditional probability of a default in the twelve months after a country experiences a 

banking crisis is 24 percent. The conditional probability of a country experiencing a currency crisis 

in the twelve months following a default is 15 percent, while the probability of a banking crisis 

following a default in that one year window is 19 percent in the sample. 

4.3.2 Data103  

In predicting the onset of sovereign debt crises, we choose the set of macroeconomic, and 

institutional and political variables which are widely accepted in the empirical literature104 as 

significant determinants of debt crises.   

 

To measure sovereign solvency, the public debt of a country is divided by its GDP. This data is 

compiled by Reinhart and Rogoff (2009) and defined as gross (external plus internal) central 

government debt over GDP. In order to capture whether or not a country is experiencing liquidity 

problems prior to a default, the ratio of short-term external debt service to foreign exchange 

                                                             
101 Restructuring dates are taken from Artera and Hale (2008) and refer to the Paris Club debt reschedulings. In the 
case that there is more than one restructuring agreement, the latest agreement refers to the end of the debt crisis. 
102 The limited availability of information about the months in which the banking crises started restricts the number 
of countries in the sample. 
103 Detailed explanation, construction and sources of all the data used in the analyses is presented in Section 4.B. 
104 Balkan (1992), Detragiache and Spilimbergo (2001), Manasse et al. (2003), and Das et al. (2012) amongst others.  
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reserves is included. High short-term external indebtedness creates maturity problems, as well as 

currency mismatches. This indicator is regarded as one of the best determinants of sovereign debt 

crises during 1990s.105 

 

Manasse et al. (2003) find that the current account balance worsens prior to a debt crisis and 

improves following the crisis. In order to address the contribution of current account problems to 

the probability of sovereign default, the current account balance divided by foreign exchange 

reserves is introduced as another macroeconomic determinant.                        

 

Apart from being the main indicator of a currency crisis, the overvaluation of the real exchange 

rate brings along the risk of default106. The reason is that the external trade position and the general 

macroeconomic environment of the country become vulnerable with overvalued real exchange 

rates. If the country has a fixed exchange rate regime it becomes costly for the government to 

correct the misaligned exchange rates, increasing the likelihood of the debt crisis. Therefore, the 

overvaluation of the real exchange rates is included as another macroeconomic variable in 

predicting sovereign debt crisis. 

 

The general domestic macroeconomic environment is also essential in signaling the vulnerability 

of the government when servicing its external debt. Therefore the key domestic indicators which 

are expected to increase the likelihood of sovereign default – the monthly growth rate of GDP as 

an indicator of government having enough resources to repay its debt, the percentage change in 

the real monetary policy interest rate (since rising interest rates lead to difficulties in future debt 

service and that increases the incentive of the government to default), and the rate of inflation that 

captures monetary mismanagement – are all included in the estimations for controlling domestic 

macroeconomic developments.  

 

External developments that influence the borrowing costs are also important in determining the 

debt management of emerging economies. Increased international interest rates may lead to lower 

capital flows to the emerging economies and therefore increase the country’s vulnerability to 

                                                             
105 Manasse et al. (2003). 
106 Eaton and Gersovitz (1981), and Jahjah and Montiel (2003). 
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rolling over its debt. As a proxy for global liquidity, the percentage change in the real US federal 

funds rate is used in the analysis. Arora and Cerisola (2001) claim that US policy rates are more 

in line with the emerging economy sovereign spreads as they serve as a benchmark in pricing other 

longer term assets in international markets. Most of the studies using longer term interest rates find 

a negative relationship, if any, between advanced economy interest rates and emerging economy 

sovereign spreads107. Additionally, theoretical considerations108 suggest that it is the real, rather 

than the nominal, US interest rates that influence the default risk of the emerging economies. 

Therefore we use the real US federal funds rate as a proxy for global lending conditions109.  

 

Institutional variables are aimed at capturing the changes in the credibility of policy 

implementation and in the government’s incentive to follow policies that guarantee the 

sustainability of its debt position. In this respect, elections bring political uncertainty and play an 

important role in increasing political tensions prior to sovereign defaults. We intend to capture this 

effect by including a dummy for parliamentary and presidential elections. Apart from election 

dates, the stability of the political system has been proven110 to have an influence on a country’s 

willingness to repay its debt. In order to address how risky a country is, the ratings of the 

International Country Risk Guide (ICRG) are taken into account. Specifically, the focus is on 

several political variables: government stability, bureaucracy quality, law and order, and 

democratic accountability; economic quality in assessing the economic weaknesses and strengths 

of a country; and financial quality, which assesses the ability of the country to finance its 

obligations in terms of official and commercial debt. The risk of high correlation in these 

institutional variables requires a correction before including these indicators into the analyses. 

Therefore factor analysis is conducted in order to generate two uncorrelated variables representing 

these institutional risks for any given country in the sample. The two factors representing the seven 

institutional variables are called “political environment” and “market environment”. While 

                                                             
107 Some examples are: Kamin and Von Kleist (1999), Cline and Barnes (1997), Eichengreen and Moody (1998), 
and Calvo et al. (1993). 
108 Uribe and Yue (2006), and Foley‐Fisher and Guimaraes (2013). 
109 Also, using US policy rates reduces the reverse causality concerns between debt crises and US treasury rates that 
a decrease in the default risk in emerging markets might also change the US treasury rates due to the lower demand 
for the US treasury bonds. 
110 Citron and Nickelsburg (1987), and Balkan (1992) amongst others. 
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political environment represents the political indicators, market environment represents the 

economic and financial quality of the economy111.  

 

Finally, following the results of various empirical studies112 showing that there is a tendency for 

debt crises to occur together with banking and/or currency crises, we include the indicators of the 

onsets of currency and banking crises113. Additionally, in order to analyze the impact of the prior 

onset of debt crises on the probability of currency and banking crises, the determinants of banking 

and currency crises are also included in our data. As the determinants of banking and currency 

crises, apart from the above mentioned indicators, we include capital account openness, change in 

stock prices, domestic credit by banking sector over GDP, and domestic credit to private sector 

over GDP. The indicators of banking and currency crises models are further explained in Chapter 

3 of this dissertation. 

 

An econometric concern for a sample having at most 276 observations per country is the possible 

non-stationarity of the variables. To take this into account, we conduct the Im-Pesaran-Shin (2003) 

unit root test for each variable in our dataset. This test allows for heterogeneity in the unbalanced 

panel data sets. The results suggest that for all variables, except public debt over GDP, domestic 

credit over GDP, and domestic credit to private sector over GDP, the null of non-stationarity is 

rejected. Hence these variables are transformed into first differences. Additionally, in order to 

minimize the concerns of endogeneity in the estimations, all regressors are lagged. In order to 

choose the number of lags for each variable, we apply the general-to-specific methodology: We 

initially include up to twelve lags for each variable in the estimations and then remove the 

statistically insignificant lags stage by stage. The parsimonious model in the study is estimated 

using the first significant lag for each variable. Lastly, the existence of statistical dependence 

                                                             
111 The description of factor analysis and the loadings of each factor can be found in Chapter 3. 
112 Readers can refer to Dreher et al. (2006), and Herz and Tong (2008) for the linkages between currency and debt 
crises; to Borensztein and Panizza (2009), and Reinhart and Rogoff (2011) for the linkages between banking and 
debt crises; to Babecký et al. (2012), and Bordo and Meissner (2005) for the analysis of banking, currency and debt 
crises. 
113 The simultaneous occurrence of the three crises is explored in the second part of the empirical analysis. 
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within country observations is controlled for by using robust standard errors clustered for each 

country114.  

 

The summary statistics of the variables for the unbalanced sample running from January 1985 until 

December 2007 are given in Table 1. As can be observed from the table, the occurrences of 

sovereign default, currency and banking crises are rather rare in the sample because of the monthly 

frequency115.  

 
Table 1. Summary Statistics 

Variable Obs. Mean Std. Dev. Min Max Unit of Account 

Sovereign Default 3211 0.008 0.090 0 1 Dummy 

Currency Crisis 3058 0.005 0.068 0 1 Dummy 

Banking Crisis 2854 0.005 0.070 0 1 Dummy 

∆ Public Debt 3211 -0.092 0.968 -4.650 8.408 Ratio to GDP 

Real International Interest Rate 3211 0.015 0.199 -0.529 1.276  Percentage Change 

Real Domestic Interest Rate 3211 0.061 0.839 -8.035 24 Percentage Change 

Exchange Rate Overvaluation 3211 -0.008 0.087 -0.339 0.645 Percentage Deviation 

Current Account Position 3211 -0.037 0.181 -1.847 0.459 Ratio to Reserves 

GDP Growth 3211 0.399 0.338 -1.010 1.543 Percentage Change 

Short Term External Debt 3211 0.973 1.057 0.060 19.426 Ratio to Reserves 

Stock Prices 2299 0.022 0.125 -0.559 1.786 Percentage Change 

∆ Domestic Credit by Banks 3211 0.082 0.943 -7.803 3.948 Ratio to GDP 

∆ Domestic Credit to Private Sector 3211 0.083 0.669 -5.383 3.276 Ratio to GDP 

Capital Account Openness 3211 0.166 1.289 -1.856 2.478 Index 

Inflation 3211 0.016 0.036 -0.041 0.474  Percentage Change 

Election 3211 0.031 0.175 0 1 Dummy 

Political Environment 3211 -0.281 0.615 -1.709 1.550 Index 

Market Environment 3211 0.160 0.980 -2.974 2.574 Index 

 

                                                             
114 The specifications are also estimated with clustering of the standard errors both across countries and across time 
(see Peterson (2009) for the details of this method). The results, available upon request, do not change from the 
estimations presented.  
115 This rare event problem might create bias in our results. We address this issue in the sensitivity analyses. 
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4.4 EMPIRICAL RESULTS: DETERMINANTS OF SOVEREIGN DEFAULTS 

4.4.1 The Model 

In order to address the determinants of the sovereign debt crises, a discrete choice model is 

preferred using macroeconomic and institutional indicators alongside contemporaneous and 

lagged starting months of currency and banking crises as predictors of sovereign debt defaults. The 

onset of a sovereign debt crisis is denoted by the unobservable latent random variable, Di,t
* . The 

observable discrete variable, Di,t
  takes value of 1 if a sovereign debt crisis has started in country i 

in month t116:  

Di,t
 = 1  if  Di,t

* > 0 and 0 otherwise 

 

The model is defined by the following equation:  

 

Di,t
*=  β0  + β1Xi,t-k +   β2 Ci,t +  β3 Bi,t + β4 Ci,t-1 to t-12 +  β5 Bi,t-1 to t-12 + β6 Ci,t-1 to t-12́  Xi,t-k    (1) 

          + β7 Bi,t-1 to t-12́  Xi,t-k +  µi,t  

                

and k = 1, 2, 3, ……. 

 

The vector Xi,t-k includes the set of macroeconomic and institutional variables which play a role in 

influencing sovereign defaults117. Ci,t and Bi,t are dummy variables and represent the onset of 

currency and banking crises, respectively, and Ci,t-1to t-12 and Bi,t-1 to t-12 are the composite lagged 

crises dummies taking the value 1 if currency and/or banking crises occur in the previous twelve-

month period118. In order to capture the channels through which each crisis affects the sovereign 

debt crisis, the interaction terms of lagged currency and banking crises with macroeconomic 

variables,  Ci,t-1to t-12 ´ Xi,t-k  and Bi,t-1 to t-12 ́  Xi,t-k, are included in the equation. 

                                                             
116 Throughout the study, we only consider the starting months of crises as crisis events, and exclude the 
observations following the onset until the end of crisis periods. 
117 Lagging explanatory variables minimizes simultaneity concerns. However endogeneity might still be present. 
Therefore the reader should be cautious in interpreting the presented results as causal relationships. 
118 The composite lagged crises minimize the multicollinearity problem caused by including multiple lagged crisis 
dummies in the estimations. Debt crises do not occur immediately following banking and currency crises, therefore 
the composite lagged crises dummies embrace a one-year period. 
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The distribution of the error term, µi,t, is assumed to be stationary normal. The efficient estimation 

of equation (1) is done by maximum likelihood estimation methods on an unbalanced panel data 

set composed of 20 emerging economies for the period between January 1985 and December 2007.  

4.4.2 Pooled Probit Estimation Results  

The probability of sovereign default represented by equation (1) is estimated by a pooled probit 

model using maximum likelihood estimation and the results are presented in Table 2. In probit 

models the estimated coefficients do not give the measure of the change in the conditional mean 

of the dependent variable given a change in each regressor. Therefore in addition to estimated 

coefficients and z-statistics, the marginal effects of the probability of a debt crisis with respect to 

each independent variable are calculated and reported in every column. In presenting the goodness 

of fit of the estimations, each column contains the log-likelihood, pseudo R-squared, and the 

percentage of correctly classified crisis and non-crisis observations. In calculating the correctly 

classified observations, low thresholds of predicted probabilities – greater than 10 percent and 1 

per cent – are used to classify a country experiencing a debt crisis. We choose low cut-off points 

because the debt crisis observations are rather rare in our monthly sample, and raising these 

thresholds do not increase the correct classification of the non-crisis observations, but cause a 

significant decrease in the correctly classified crisis observations.  

 

The estimations in column 1 of Table 2 are conducted by using macroeconomic and institutional 

variables leaving out the crises indicators. The following specifications after column 1 include 

crises indicators one by one: In column 2 the lagged onset of currency crisis is included, column 

3 includes the lagged banking crisis onset, column 4 includes both lagged crises indicators, and 

the effect of the banking and currency crises occurring in the same period as the sovereign debt 

crisis is analyzed in column 5119. In columns 6 and 7 interaction terms with currency crisis and 

misaligned exchange rates, and with banking crisis and foreign short-term debt, are included in the 

estimations.  

 

 

                                                             
119 The potential endogeneity problem due to the simultaneity of three crises is later dealt with joint probability 
estimations in the second part of empirical section. 
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Table 2. Pooled Probit Estimation Results of Sovereign Debt Crisis 

Variables 

    (1) 
Estimates        
(z-stats) 

    (2) 
Estimates        
(z-stats) 

    (3) 
Estimates        
(z-stats) 

    (4) 
Estimates        
(z-stats) 

    (5) 
Estimates         
(z-stats) 

     (6) 
Estimates         
(z-stats) 

    (7) 
Estimates         
(z-stats) 

 Elasticity Elasticity Elasticity Elasticity Elasticity Elasticity Elasticity 
 ∆Public Debt t-4 0.100** 0.107** 0.011 0.014 -0.081 0.001 -0.001 
 (2.33) (2.35) (0.15) (0.19) (-0.85) (0.01) (-0.01) 
 0.001 0.001 0.0001 0.0001 -0.001 0.00001 -0.00001 
Real International Interest Rate t-6 0.775** 0.764** 0.830** 0.824** 0.818* 0.814** 0.707* 
 (2.54) (2.52) (2.45) (2.42) (1.93) (2.31) (1.91) 
 0.008 0.007 0.007 0.007 0.005 0.005 0.006 
Real Domestic Interest Rate t-1 -0.076 -0.076 -0.061 -0.062 -0.036 -0.127 -0.094 
 (-0.71) (-0.70) (-0.59) (-0.59) (-0.30) (-1.08) (-0.89) 
 -0.001 -0.001 -0.001 -0.001 -0.0002 -0.001 -0.001 
Exchange Rate Overvaluation t-1 -2.616*** -2.461** -3.321*** -3.251** -2.847 -2.609* -3.869*** 
 (-2.63) (-2.19) (-2.75) (-2.43) (-1.58) (-1.74) (-2.81) 
 -0.026 -0.024 -0.028 -0.027 -0.017 -0.015 -0.030 
Current Account Position t-1 -0.315 -0.282 -0.196 -0.180 0.055 -0.149 0.398 
 (-1.31) (-1.08) (-0.77) (-0.64) (0.16) (-0.48) (0.78) 
 -0.003 -0.003 -0.002 -0.002 0.0003 -0.001 0.003 
GDP Growth t-1 -0.520** -0.536** -0.458* -0.462* -0.309 -0.514* -0.422 
 (-2.19) (-2.19) (-1.84) (-1.82) (-1.10) (-1.95) (-1.62) 
 -0.005 -0.005 -0.004 -0.004 -0.002 -0.003 -0.003 
Short-Term External Debt t-8 0.067*** 0.063*** 0.080*** 0.078*** 0.070** 0.068*** 0.074*** 
 (3.32) (2.86) (3.70) (3.38) (2.52) (2.83) (3.15) 
 0.001 0.001 0.001 0.001 0.0004 0.0004 0.001 
Inflation t-1 4.515*** 4.470*** 4.306*** 4.321*** 2.320* 3.916*** 3.846*** 
 (6.45) (6.69) (4.30) (4.46) (1.91) (4.12) (3.62) 
 0.044 0.044 0.036 0.036 0.014 0.022 0.030 
Currency Crisis t     0.941**   
     (2.02)   
     0.023   
Banking Crisis t     1.756***   
     (4.67)   
     0.123   
Currency Crisis t-1 to t-12  -0.296  -0.126  -1.351 -0.108 
  (-0.64)  (-0.28)  (-1.65) (-0.24) 
  -0.002  -0.001  -0.002 -0.001 
Banking Crisis t-1 to t-12   0.530*** 0.528***  0.556*** -0.105 
   (2.63) (2.63)  (2.81) (-0.38) 
   0.009 0.009  0.007 -0.001 
Election t-1 0.033 0.030 0.117 0.118 -0.341 0.116 0.155 
 (0.08) (0.07) (0.26) (0.26) (-0.75) (0.26) (0.35) 
 0.0003 0.0003 0.001 0.001 -0.001 0.001 0.001 
Political Environment t-1 -0.424*** -0.444*** -0.462*** -0.468*** -0.443** -0.430** -0.490*** 
 (-2.66) (-2.70) (-2.62) (-2.61) (-2.11) (-2.34) (-2.70) 
 -0.004 -0.004 -0.004 -0.004 -0.003 -0.002 -0.004 
Market Environment t-1 -0.255*** -0.262*** -0.279*** -0.280*** -0.386*** -0.312*** -0.302*** 
 (-3.35) (-3.31) (-3.08) (-3.11) (-3.55) (-3.75) (-3.13) 
 -0.002 -0.003 -0.002 -0.002 -0.002 -0.002 -0.002 
Currency Crisis t-1 to t-12 X RER t-1      -13.542***  
      (-3.78)  
      -0.185  
Banking Crisis t-1 to t-12 X St Ext. Debt t-8       0.520*** 
       (3.36) 
       0.028 
Pseudo-R2 0.167 0.169 0.185 0.185 0.256 0.207 0.203 
Number of Observations 3211 3199 2962 2954 2754 2954 2954 
Log-Likelihood -125.943 -125.565 -109.790 -109.683 -84.438 -106.727 -107.212 
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Table 2 continued,        

   (1)   (2)   (3)   (4)   (5)   (6)   (7) 
Goodness of fit (10 percent cutoff)        
% of observations correctly predicted 98.60 98.50 98.72 98.68 98.66 98.61 98.75 
% of crises correctly predicted 7.69 7.69 8.70 8.70 31.58 13.04 21.74 
% of non-crises correctly predicted 99.34 99.24 99.42 99.39 99.12 99.28 99.35 
Goodness of fit (1 percent cutoff)        
% of observations correctly predicted 80.63 81.03 82.58 82.77 87.18 83.18 82.26 
% of crises correctly predicted 76.92 76.92 69.57 69.57 68.42 78.26 69.57 
% of non-crises correctly predicted 80.66 81.06 82.68 82.87 87.31 83.21 82.36 

Notes: Robust standard errors are clustered by country. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively signed coefficients are represented in italics. Highly significant coefficients with anticipated signs are represented in bold. The 
marginal effects are evaluated at the sample mean for continuous variables and for change from zero to one for dummy variables holding all other 
variables at their mean. In order to convert the marginal effects into percentages they should be multiplied by 100. 

 

Public debt to GDP ratio enters significantly with a positive coefficient in the first two 

specifications, indicating that increased indebtedness of central government in the four months 

prior to the crisis onset increases the probability of sovereign debt crisis. An increase in the 

monthly real US policy rate increases the default probability in the following six months by about 

0.7 percent. This finding confirms the argument of Arora and Cerisola (2001) that a higher US 

policy rate increases the default risk of emerging economies. Slowing economic growth, higher 

inflation rate, and high short-term external debt120 are also highly correlated with future debt crises. 

Additionally, the significant coefficient of real exchange rate overvaluation shows that exchange 

rate misalignment precedes the onset of a debt crisis confirming the theoretical findings of Jahjah 

and Montiel (2003). Generally these results are in line with the empirical findings of Manasse and 

Roubini (2009) regarding the economic determinants of sovereign defaults. As for the institutional 

factors, political environment has significant and negative coefficient, confirming the findings of 

Citron and Nickelsburg (1987), and Balkan (1992) that increased political riskiness of a country 

increases the probability of sovereign default. A unit decrease in the political environment 

indicator (meaning an increase in the political riskiness) increases the probability of a sovereign 

default by 0.4 percent in the following month. The coefficient of market environment indicates 

that the negative assessment of the quality of the economic and financial situation of a country 

increases the debt crisis probability. A unit increase in market riskiness increases the debt crisis 

probability by 0.2 percent in the subsequent month.  

 

                                                             
120 Confirming Manasse et al. (2003) as having high predictive power in explaining debt crises. 
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The currency crisis occurring in the twelve-month period preceding sovereign default, however, 

does not have any significant influence on the probability of sovereign default, as shown in 

columns 2 and 4. Herz and Tong (2008) also find a weak relationship between lagged currency 

crises and debt crises. A banking crisis, on the other hand, occurring in the twelve-month period 

prior to a default is estimated to increase the likelihood of a default. It is predicted that a banking 

crisis starting in any of the previous twelve months prior to debt crisis onset increases debt crisis 

probability by around 9 percent. This economically important result confirms the finding of 

Gennaioli et al. (2014) for their sample with 20 emerging economies. Additionally, currency crisis 

and banking crisis occurring in the same month with sovereign default are highly correlated with 

the probability of a debt crisis which is shown in column 5. The effect of the occurrence of a 

banking crisis is stronger compared to that of a currency crisis. A banking crisis occurring in the 

same month with a sovereign default increases the contemporaneous debt crisis probability by 12 

percent, whereas a currency crisis increases the contemporaneous debt crisis probability by only 2 

percent121. The increase in the pseudo R-squared from 17 percent to 26 percent in column 5 also 

indicates that the contemporaneous banking and currency crises increase the explanatory power of 

the model significantly. These contemporaneous correlations, however, should be estimated using 

a system of three equations where each equation representing a crisis onset in order to discover 

whether common unobservable factors causing these three crises occurring jointly.  

 

The incidence of a currency or banking crisis possibly increases the probability of a sovereign debt 

crisis in the presence of economic fragilities. Therefore in order to analyze the indirect links from 

prior banking and currency crises to sovereign debt crisis, the interaction effects of the lagged 

currency crises with misaligned exchange rates122 and lagged banking crises with global illiquidity 

are introduced into the estimations. Columns 6 and 7 present the results with the interaction terms 

using the specification in column 4123. The interpretation of the interaction terms is different 

                                                             
121 Bordo and Meissner (2005) also find that on average contemporaneous currency crisis increases debt crisis 
probability by 3 percent. 
122Another indirect link from currency crisis to sovereign default might be through the high foreign indebtedness of 
a country. If a country is internationally illiquid, this might increase the default risk following currency depreciation. 
We analyse this indirect link by including the interaction of the lagged currency crisis dummy with short-term 
external debt. However, the term does not enter significantly into the estimations.  The reason might be that this 
variable also includes the domestic currency-denominated external debt as well as foreign currency debt. 
123 The contemporaneous occurrence of banking and currency crises are not included in these estimations since 
simultaneity might lead to biased results in the estimations.  



Chapter 4: Three sisters: The interlinkage between sovereign debt, currency and banking crises 

108 
 

compared to the other regressors in the estimations. The magnitude and the significance of the 

terms change for each observation. Therefore we calculate the marginal effects and z-statistics of 

each interaction term at their mean, minimum and maximum levels for each observation and 

present them in Table 3. 

 

Besides the direct influence of the appreciated real exchange rates, the indirect effect of this 

indicator on the sovereign default probability is emphasized in the literature. Jahjah and Montiel 

(2003) show the contribution of overvalued exchange rates on the sovereign default probability. 

Additionally, Jahjah et al. (2012) mention in their study that misaligned exchange rates corrected 

by a currency crisis might lead to sovereign default due to the resulting currency mismatch in the 

government’s balance sheet. The interaction between lagged currency crisis onset and overvalued 

real exchange rates investigates this effect in column 6 of Table 2. The term enters significantly 

and that shows that appreciated real exchange rates coupled with a currency crisis increase the 

sovereign debt crisis probability. Table 3 indicates that the mean interaction effect is negative and 

for most of the observations the marginal effect is negative and significant and this supports the 

theoretical literature.  

 

High short-term foreign debt to foreign exchange reserves indicates that the country has 

international illiquidity problems which might lead to a bank run, according to Diamond and 

Dybvig (1983). The historical graphical observations by Reinhart and Rogoff (2011) link this 

finding to debt crisis by showing that short-term foreign debt levels aggravate in the phase of a 

banking crisis and are immediately followed by sovereign debt crises. Since the illiquidity of the 

country spreads the vulnerability of the banking system to the government because of the costly 

bail-outs, it is expected that in a country facing illiquidity, a banking crisis might lead to sovereign 

default. The interaction term of lagged banking crisis with short-term external debt over foreign 

exchange reserves tests for this relation. The results in column 7 of Table 2 point out that the term 

is significant and positive, indicating that the probability of a sovereign debt crisis increases if the 

international illiquidity of the country is accompanied by a banking crisis prior to a default. A unit 

increase in the short-term external debt ratio in the presence of banking crisis raises the default 

probability by 2.8 percent on average which represents a significant economic effect compared to 

the individual effect of this variable on future debt crisis probability.     
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 Table 3. Marginal Effects of the Interaction Terms 

 Mean  Min  Max 
Interaction Terms (z-stats) (z-stats) (z-stats) 

Currency Crisis t-1 to t-12 X Exchange Rate Overvaluation t-1 -0.185 -6.362 0.733 
  (-0.66) (-5.64) (4.54) 

Banking Crisis t-1 to t-12 X Short-term External Debt t-8 0.028 -0.020 0.235 
  (1.38) (-2.12) (6.78) 

Notes: The marginal effects of the interactions terms are calculated with the “inteff” command (Norton et al., 2004) in STATA 13. 

 

The model, on average, have 20 percent pseudo R-squared which is a reasonable fit. However 

compared to Manasse et al. (2003) its success is somewhat lower in explaining the debt crisis. The 

reasons might be due to the fact that our models have monthly observations with a large number 

of tranquil periods and we do not include as extensive a set of explanatory variables as Manasse 

et al. (2003)124. The goodness of fit measure for the percentages of correct predictions represents 

a loose predictive power of the crisis variable if the threshold is set to 10 percent in defining a 

crisis, which is around 8 percent for the crisis months. The correct crisis prediction of the model 

increases to 32 percent once the contemporaneous currency and banking crises dummies are 

included, suggesting that these two crises variables are important in improving the model’s 

prediction of default probability. When the threshold is set to 1 percent, the model predicts 68 – 

78 percent of the actual crisis episodes and 81 – 87 percent of the actual non-crisis episodes 

correctly depending on the specification.  This represents a relatively successful fit of the model 

to the data. These results are analogous to similar studies in the empirical literature for the overall 

prediction of observations125.  

 

The findings of Table 2 confirm the results of previous literature that besides solvency and 

liquidity, which are the two main indicators of sovereign debt crisis, worsening domestic economic 

activity, misaligned exchange rates and rise in the world interest rates increase the probability of 

sovereign default. Apart from these results, the political and institutional environment, which 

indicate the willingness to pay of debtor country, and the contemporaneous occurrence of currency 

                                                             
124 Our results also have lower fits compared to other yearly studies as Gennaioli et al. (2014), and Bordo and 
Meissner (2005). 
125 Since every study sets a different threshold for crisis prediction, it is difficult to compare these percentages 
exactly with other studies. Bordo and Meissner (2005) also set their threshold to 1 percent and they have a high 
percentage of actual crises correctly predicted by their model. Our model is more successful in predicting non-crisis 
observations. The reasons might be the higher frequency data in our study and different sample coverages. 
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and banking crises and lagged banking crises are also among the significant determinants of debt 

crisis.  

 

We also test the performance of the model by re-estimating the model with the sample until the 

end of 1995 and generating out-of-sample predictions for the observations after the year 1995. The 

estimates for the sub-sample with observations until 1995 are used to generate the predictions of 

the subsample for the years after 1995. Table 4 shows the percentage of the correct predictions of 

the observations from 1996 onwards. Once again, for classifying a crisis observation we use the 

same thresholds that if the predicted value of the dependent variable exceeds 10 and 1 percent it is 

considered as a crisis observation126. 

 

Table 4.Out of Sample Predictions for the sample after 1995 

Goodness of fit (10 percent cutoff)  Goodness of fit (1 percent cutoff)  

% of observations correctly predicted 98.62 % of observations correctly predicted 83.52 

% of crises correctly predicted 15.38 % of crises correctly predicted 38.46 

% of non-crises correctly predicted 99.14 % of non-crises correctly predicted 83.80 

 

The out-of-sample predictions with the 10 percent cut-off value perform poorly in predicting crisis 

observations. Two out of 13 crisis observations127 are predicted by the model while only 18 

observations are diagnosed incorrectly as crisis observations (type 1 error is 0.86 percent). Setting 

a lower cut-off value increases the correctly predicted crisis observations to 5, although it decreases 

the percentage of correct non-crisis observations predicted by the model. The crises in Argentina 

(2001), Brazil (1996), Colombia (1999), Ecuador (1999) and Russia (1998) are correctly predicted. 

The lower threshold, on the other hand, increases type 1 errors to 16.20 percent. The predictions 

are fairly accurate given the low number of crisis observations and high number of tranquil periods 

in our sample. 

4.4.3 Sensitivity Analyses 

In this part, we present the results of the robustness checks of the specifications in Table 2 to 

changes in estimation methods and an alternative definition of currency crises. Firstly, we consider 

                                                             
126 Predictions are based on the estimations of specifications in column 1 of Table 2. 
127 Argentina (2001) and Russia (1998) crises are diagnosed correctly. 
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the rare nature of the crisis events. Monthly data limits the actual crises observations to a small 

number leading to a large number of non-crises observations compared to crises observations in 

the sample. This might lead to a bias in the pooled probit estimations. Therefore the specifications 

in Table 2 are estimated with the rare events logit128 estimator which corrects the data in the 

presence of the rare realizations of the dependent variable. The results are presented in Section 

4.C, Table C1. Apart from the insignificant interaction term of lagged currency crises with 

misaligned exchange rates, the results confirm the pooled probit estimations. 

  

Another concern is that macroeconomic and institutional variables included in the analyses may 

not control for all the country-specific characteristics existing in the models estimated. These 

unobservable country effects might lead to biased results of the pooled probit estimations. The 

fixed-effects model assumes that the individual characteristics of each country are correlated with 

the regressors and eliminates the time-invariant characteristics from the predictor variables. Since 

fixed-effects probit model cannot be consistently estimated, the above specifications in Table 2 

are estimated with the conditional logit model129 (Chamberlain, 1980) taking into account the fixed 

country effects130. The results of the re-estimation of the specifications in Table 2 by conditional 

logit model are presented in Section 4.C, Table C2. GDP growth and political environment have 

lower significance while the signs of their coefficients remain robust. Lagged banking crises 

together with contemporaneous banking and currency crises enter significantly as in the previous 

estimations. Additionally, the significant interaction terms of lagged currency crises with deviation 

of real exchange rate from trend, and prior banking crises with foreign illiquidity in columns 6 and 

7, confirm the probit estimation results131.   

                                                             
128 The details of the estimation technique are explained in King and Zeng (2001). 
129 The conditional logit is the probability which is conditional on the number of the matched set. The intercept is 
different for each set and is not estimated by the model. Therefore, the predicted probabilities cannot be estimated, 
making the reader rely on the marginal effects and the percentage of correct predictions resulting from the pooled 
probit estimations.  
130 The joint significance of the fixed-time effects are also tested resulting in a failure in rejecting the null that all 
month coefficients are jointly equal to zero. Therefore they are not included in the specifications.   
131 In order to address the endogeneity of macroeconomic and political variables to the unobservable effects in the 
models, system generalized methods of moments (GMM) estimation is applied which provides efficient estimations 
in the absence of strictly exogenous instruments. However, since this method requires applying linear estimation 
techniques which are known to provide unreliable estimates if the dependent variable is binary, the estimations are 
not directly comparable with the maximum likelihood estimations. The unpublished results of the linear probability 
and system GMM estimations correctly estimate the signs of the coefficients; however, the lagged and 
contemporaneous crises dummies turn out not to be statistically significant. Results can be obtained from the 
authors. 



Chapter 4: Three sisters: The interlinkage between sovereign debt, currency and banking crises 

112 
 

 As the last part of the sensitivity analysis we use the exchange market pressure (EMP) index to 

define the onset of a currency crisis. This definition is commonly used in the empirical literature 

focusing on financial crisis and it allows the inclusion of not only the successful attacks to the 

currency, but also unsuccessful attacks where the domestic currency is defended at the expense of 

a large decrease in the foreign exchange reserves. First developed by Eichengreen et al. (1996), in 

this study we construct the index by taking the weighted132 average of changes in the exchange 

rates and foreign exchange reserves133. For every country in the sample, a particular month is 

defined as a crisis month if the index exceeds two standard deviations of its country specific 

mean134. Any crisis in the twelve-month window following the crisis onset is considered as the 

continuation of the initial crisis and excluded from the sample. The specifications in Table 2, where 

currency crisis and its interaction are included as explanatory variables, are estimated with the 

alternative currency crises onset using the pooled probit model and the results are presented in 

Section 4.C, Table C3. The results show that neither lagged nor contemporaneous currency crises 

help in explaining sovereign defaults, nor does the interaction of currency crises with misaligned 

exchange rates. The other variables have same effect on the probability of debt crises. In general, 

the models with alternative currency crisis definitions predict a higher percentage of correct crisis 

periods, though once again the specifications are more successful in predicting non-crisis 

observations. 

 

The results from this section point out that the main conclusions do not differ substantially with 

changes in the estimation methods and currency crisis definition. Similar to the main results, 

currency crisis onset defined by the EMP index does not significantly increase future debt crisis 

probability. But under this definition, a contemporaneous currency crisis does not increase the 

likelihood of a debt crisis either. Generally, we see that the effects of macroeconomic and 

institutional variables on debt crisis probability are robust to changes in estimation methods and 

currency crisis definition.  

 

                                                             
132 Weights are applied to make the sample volatilities of the two components of the index similar. 
133 Following Kaminsky and Reinhart (1999), we also exclude the changes in the domestic interest rate since this 
data is not available for every country for the whole sample period. 
134 Hyperinflation periods are handled differently. The sample is divided into subsamples if the inflation in the 
previous six months exceeds 150 percent and the calculation is done separately for the subsamples. 
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4.5 EMPIRICAL RESULTS: DEBT, BANKING AND CURRENCY CRISES 

So far our focus has been on the sovereign debt crisis and its determinants. In this part of the 

empirical analysis we focus firstly on the role of sovereign default in predicting future banking 

and currency crises, and secondly on the probability of the joint occurrence of the three crises. 

Initially the lagged effects of sovereign default on the probability of currency and banking crises 

are analyzed by estimating two separate models for currency and banking crises with a lagged debt 

crises indicator included along with other determinants of these crises. Secondly, the simultaneity 

of the three crises models is handled with joint estimation of a three-equation system applying a 

multivariate probit model using maximum simulated likelihood estimation.  

4.5.1 Debt Crisis as a Determinant of Currency and Banking Crises 

The theoretical studies mentioned before also suggest that an initial debt crisis might lead to a 

currency and/or banking crisis. Some empirical studies look at these reverse causalities from debt 

crises to currency crises135 or to banking crises136 and their findings, outlined in this paper, are 

mixed. In order to analyze the predictive power of sovereign default occurring prior to banking 

and currency crises, the banking and currency crises models are estimated including the composite 

lagged occurrence of sovereign default in the previous twelve-month period137. The results, 

indicated in Table 5 suggest that debt crises do not significantly increase the likelihood of future 

banking and currency crises. For the currency crisis, the result confirms the findings of Reinhart 

(2002). She also does not find any significant relationship between lagged debt crises and currency 

crises. For the banking crisis, the result is analogous to those of Reinhart and Rogoff (2011) and 

Borensztein and Panizza (2009). Thus we can conclude that the expected reverse relationship 

between debt crises and currency/banking crises suggested by the theoretical literature is not 

supported empirically.  

 

 

                                                             
135 Reinhart (2002), Dreher et al. (2006), and Herz and Tong (2008). 
136 Reinhart and Rogoff (2011), and Borensztein and Panizza (2009). 
137 The specifications are taken from Chapter 3. Detailed information of the determinants, and the interpretation of 
the results for the currency and banking crises models can also be found in Chapter 3 of this dissertation. 
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Table 5. Pooled Probit Estimation Results of Currency and Banking Crises Models 

    

Variables 
Estimates            
(z-stats) Variables 

 Estimates 
        (z-stats) 

                                                                  Elasticity                                                                              Elasticity 
Dependent Variable: Currency Crisis Onset Dependent Variable: Banking Crisis Onset 
Debt Crisis t-1 to t-12 0.227 Debt Crisis t-1 to t-12 -0.084 
 (0.65)  (-0.14) 
 0.001  -0.000 
Real International Interest Rates t-1 -0.036 Exchange Rate Overvaluation t-1 -3.176** 
 (-0.07)  (-2.36) 
 -0.0001  -0.014 
Exchange Rate Overvaluation t-1 -2.412** Capital Account Openness t-1 -0.094 
 (-2.23)  (-0.81) 
 -0.009  -0.001 
Current Account Position t-1 -1.318 Current Account Position t-1 -1.879 
 (-1.26)  (-1.23) 
 -0.005  -0.008 
Stock Prices t-3 -2.363*** Inflation t-6 7.732*** 
 (-2.96)  (2.65) 
 -0.009  0.033 
Capital Account Openness t-1 -0.009 Stock Prices t-2 -2.014** 
 (-0.10)  (-2.17) 
 -0.000  -0.009 
∆ Public Debt t-1 0.224** ∆ Public Debt t-6 0.345*** 
 (2.47)  (2.89) 
 0.001  0.001 
GDP Growth t-1 -0.263 GDP Growth t-1 -0.711*** 
 (-1.19)  (-2.64) 
 -0.001  -0.003 
∆ Domestic Credit by Banking Sector t-3 0.487*** Election t-1 1.131*** 
 (4.46)  (4.15) 
 0.002  0.026 
Election t-1 0.503 Real International Interest Rate t-4 0.370** 
 (1.22)  (2.30) 
 0.004  0.002 
Political Environment t-1 -0.052 Real Domestic Interest Rate t-1 -0.030 
 (-0.28)  (-0.22) 
 -0.000  -0.000 
Market Environment t-1 -0.032 ∆ Domestic Credit to Private Sector t-1 0.155 
 (-0.21)  (0.78) 
 -0.000  0.001 
  Political Environment t-1 0.188* 
   (1.74) 
   0.001 
  Market Environment t-1 0.377* 
   (1.77) 
   0.002 
Pseudo-R2 0.235 Pseudo-R2 0.278 
Number of Observations 2922 Number of Observations 2364 
Log-Likelihood -67.927 Log-Likelihood -61.948 

Notes: Robust standard errors are clustered by country. The significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). 
Counter intuitively signed coefficients are represented in italics. Highly significant coefficients with anticipated signs are represented in bold. The 
marginal effects are evaluated at the sample mean for continuous variables and for change from zero to one for dummy variables holding all other 
variables at their mean. In order to convert the marginal effects into percentages they should be multiplied by 100.  
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4.5.2 Simultaneity of Debt, Currency and Banking Crises 

The contemporaneous correlations between currency/banking crises and sovereign defaults 

established in the earlier part of our empirical analysis raise the question of whether these crises 

are jointly determined by common fundamentals. In this section, we apply the method of maximum 

smoothly simulated likelihood estimation in order to jointly estimate the three crises equations. 

Initially developed by Börsch-Supan and Hajivassiliou (1993), this method uses Geweke-

Hajivassiliou-Keane (GHK)138 simulation to calculate the high dimensional normal integrals in the 

likelihood function resulting from estimating a system of three equations. Each replication 

calculates a likelihood contribution for every observation. These generated values from each 

replication are averaged to calculate the simulated likelihood contribution. After this, the standard 

maximum likelihood method is used to maximize the simulated likelihood function for the whole 

sample. This method provides asymptotically efficient simulation-based estimation for the 

banking, currency and sovereign debt crises models by computing the high dimensional integrals 

that define the joint probabilities in the likelihood function. The estimated extra parameter, ρ, 

measures the correlation of the error terms between the three equations and addresses the 

endogeneity of three crises models that they might be caused by common unobservable factors. 

Since there are three equations, three correlation coefficients are estimated. The first one is the 

correlation coefficient between the error terms of sovereign debt and banking crises equations, the 

second one is between banking and currency crises and the last one is the correlation coefficient 

between debt and currency crises. 

 

The estimation results of the multivariate probit model are represented in Table 6. For the 

sovereign debt crisis equation, we use the specification in column 1 of Table 2, and for currency 

and banking crises we use the specifications in Table 5, excluding the lagged debt crisis indicator. 

The estimated correlation coefficients between the models are presented in the lower part of Table 

6. The results indicate that the correlation coefficient of the error terms between the sovereign 

default and the banking crisis equations is significant. This suggests that the unobservable factors 

that affect the probability of a sovereign default also influence the probability of a banking crisis. 

Thus these two crises are endogenous and jointly determined by common factors. On the other 

                                                             
138 See Greene (2003) for further explanation. 
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hand, the multivariate estimation fails to find any significant correlation of the error terms between 

banking and currency crises, and between debt and currency crises. The likelihood ratio test for 

the joint probability of the three crises occurring at the same month fails to reject the null of zero 

correlation between the error terms of the three crises equations. Therefore with multivariate probit 

analysis we only evidence the joint occurrence of banking and sovereign debt crises in the same 

month139. 

Table 6. Multivariate Probit Estimation Results for Banking, Currency and Debt Crises 

Dependent Variable: Estimates Dependent Variable: Estimates Dependent Variable: Estimates 

Sovereign Default (z-stats) Banking Crisis (z-stats) Currency Crisis (z-stats) 

 ∆Public Debt t-4 0.011  ∆Public Debt t-6 0.279  ∆Public Debt t-1 0.314** 

 (0.06)  (1.32)  (2.23) 

Real Inter. Interest Rate t-6 0.947** Real Intern. Interest Rate t-4 0.298* Real Inter. Interest Rate t-1 -0.246 

 (2.16)  (1.75)  (-0.42) 

Real Dom. Interest Rate t-1 0.043 Real Dom. Interest Rate t-1 0.002 ER Overvaluation t-1 -1.361 

 (1.50)  (0.02)  (-0.85) 

ER Overvaluation t-1 -4.307** ER Overvaluation t-1 -3.122** Current Account Pos. t-1 -1.895 

 (-2.39)  (-2.02)  (-1.30) 

Current Account Pos. t-1 0.213 Current Account Pos. t-1 -1.148 GDP Growth t-1 -0.683 

 (0.30)  (-0.70)  (-1.50) 

GDP Growth t-1 -0.357 GDP Growth t-1 -0.791** Election t-1 0.653 

 (-1.17)  (-2.35)  (1.57) 

Inflation t-1 -1.771 Inflation t-6 6.743** Political Env. t-1 -0.340 

 (-0.29)  (2.37)  (-1.24) 

Election t-1 0.276 Election t-1 1.098*** Market Env. t-1 -0.032 

 (0.69)  (3.19)   (-0.25) 

Political Env. t-1 -0.454 Political Env. t-1 0.367* Stock Prices t-3 -1.676 

 (-1.42)  (1.74)  (-1.56) 

Market Env. t-1 -0.457*** Market Env. t-1 0.366 KA Openness t-1 0.029 

 (-2.65)  (1.52)  (0.20) 

St External Debt t-8 0.072** Stock Prices t-2 -2.634*** ∆Domestic Credit t-3 0.316* 

 (2.52)  (-2.82)  (1.90) 

  KA Openness t-1 -0.222   

   (-1.50)   

  ∆Dom. Crd. to Prv. Sect. t-1 0.077   

   (0.40)   

Number of Observations 1926     

Rho (12) 0.550*** Rho (23) 0.325 Rho (13) 0.006 

Likelihood ratio test of rho (12) = rho (23) = rho (13) = 0:  chi2(3) = 4.709       Prob > chi2 = 0.194 
Notes: The estimation is conducted by using the “mvprobit” command for STATA 13 written by Cappellari and Jenkins (2003) applying 50 number 
of draws in calculating the simulated likelihood. Robust standard errors are clustered by country. The significance levels of the variables are 
indicated by * (10%), ** (5%) and *** (1%). Counter intuitively signed coefficients are represented in italics. Highly significant coefficients with 
anticipated signs are represented in bold. Calculation of marginal effects is not straightforward in multivariate probit models. Hence the reader 
should rely on the elasticities of single equation probit estimations. 

                                                             
139 This result has also been checked by applying bivariate probit estimation between banking and debt crises 
equations. The unpublished results indicate a correlation coefficient between the two equations equal to 0.652 which 
is significant at 5 percent level. 
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4.6 CONCLUSION 

This study provides high frequency empirical analysis on the determinants of sovereign debt crises 

and the probability of triple – banking, currency and debt – crises in emerging economies. We 

include 20 countries from January 1985 until December 2007 in our sample. Initially, we analyze 

the determinants of sovereign debt crises. Macroeconomic and institutional indicators, together 

with the indicators of currency and banking crises and their influence on the likelihood of 

sovereign defaults, are investigated. In uncovering indirect links, we include the interactions of 

international illiquidity with banking crises and overvalued exchange rates with currency crises. 

Following these estimations, we analyze the contribution of lagged sovereign defaults on the 

likelihood of currency and banking crises. Finally, the simultaneity of debt, currency and banking 

crises is investigated by jointly estimating these three types of crises models using a multivariate 

probit approach. 

 

The empirical literature gains important insights from the results of this study. Firstly, banking and 

debt crises tend to occur in the same month that sovereign debt crisis significantly raises the 

probability of a contemporaneous banking crisis, and vice versa. There is also strong evidence that 

an initial banking crisis increases the future sovereign default risk. However, initial sovereign 

defaults do not increase the banking crises likelihood. This finding is in line with the results of 

Reinhart and Rogoff (2011). They also find that lagged and contemporaneous banking crises help 

in predicting sovereign defaults in a single equation setting140. As for the relationship between 

currency and banking crises, we fail to find any relationship between the lagged onset of currency 

crises and sovereign defaults, and vice versa. The significant contemporaneous relationship 

between currency crises onsets and debt crises in single equation estimations is not confirmed in 

the multivariate probit analysis. This result shows the importance of the joint estimation analysis 

in establishing the linkages between different crises types.  

 

Additionally, this study discovers some indirect effects of currency and banking crises on 

sovereign defaults through the worsening of macroeconomic variables. Currency crisis gives rise 

                                                             
140 Gennaioli et al. (2014) and Babecký et al. (2012) also find a strong relationship between lagged banking crises 
and sovereign defaults. Babecký et al. (2012) and Borensztein and Panizza (2009) also fail to find any relationship 
between lagged defaults and banking crises. 
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to debt crisis probability through appreciated real exchange rates, confirming the results of Jahjah 

and Montiel (2003, 2012). International illiquidity – proxied by the ratio of short-term foreign debt 

to reserves – indirectly increases default probability if a banking crisis happens prior to a sovereign 

default. This result is in line with the theoretical model of Arellano and Kocherlakota (2008). As 

for the determinants of sovereign defaults, our results follow the previous empirical evidence. We 

find that both macroeconomic indicators and the quality of institutions are important determinants 

of sovereign defaults, apart from the banking crises onset. Sovereign defaults are more likely in 

countries where the public sector is highly indebted, the short-term foreign debt to reserve ratio is 

large, the inflation rate is rising, the real exchange rates are overvalued, there is exposure to 

elevated international interest rates, the growth rate of GDP is falling, and the institutional and 

political environments are highly risky.   

 

The main conclusion that can be derived from this study is that banking sector problems go hand 

in hand with sovereign problems. The costs of financial sector crises to an economy are substantial. 

These costs can directly damage the fiscal budget through rescue plans or degraded tax revenues. 

Additionally, the economic downturn following the banking crisis itself indirectly increases the 

fiscal burden and decreases government income through unemployment and output costs. 

Governments should be careful in using fiscal policies during financial crises since, as argued by 

Baldacci and Gupta (2009), even in favorable external environments, banking crises are 

detrimental for the government deficit and hence for government debt. This is clearly demonstrated 

by this empirical analysis with banking crises, rising external and central government debts, and 

slowdowns in the growth rate of output prior to defaults. On the other hand, a highly indebted 

government might threaten the stability of the financial system and the result might be both 

banking and debt crises occurring jointly. Government solvency involves a high degree of 

uncertainty. A coordinated, sudden stop by foreign investors anticipating a default increases the 

costs of funding for the government, and hence puts pressure on the domestic financial sector. 

Where government relies heavily on the domestic financial sector, such as in the emerging 

economies, this “coordination failure” results in simultaneous debt and banking crises.  

 

The consistency of government and the central bank in implementing their policies is crucial 

whether the two crises occur simultaneously or default is led by banking crisis. Unsustainable 
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fiscal and monetary policies might change the perception of the foreign creditors, and crisis 

anticipation leads them to pull their funds out of the country leaving both financial sector and 

government in crisis. Similarly, any loss of trust in the domestic financial sector might cause a 

panic in the markets, leading to a financial crisis, while the resulting economic downturn cannot 

be cushioned by a highly indebted government relying on the domestic financial sector for its 

solvency. To avoid these cases, government should focus on strengthening the growth potential of 

the economy and improving the fiscal budget balance. Monetary policy should support fiscal 

policy to sustain the markets’ trust in the economy. Our finding also implies that as long as the 

financial sector is sound, the government postpones the default decision. In this sense, the results 

not only explain the default decisions by emerging economies, but also provide some insights in 

explaining the current sovereign debt crisis in advanced economies.  
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4.A CRISES DATES 

Table A1.Debt, Banking and Currency Crisis Dates between 1985 and 2007 

Country Debt Crisis Currency Crisis Banking Crisis 

Argentina September 1986 January 2002 December 1989 

  January 2001   January 1995 

      November 2001 

Bolivia September 1985   September 1986 

  July 1987   November 1994 

  April 1993     

  April 1997     

  February 2000     

Brazil September 1989 January 1999 February 1990 

  January 1993 October 2002 December 1994 

  December 1996     

Chile December 1985     

  January 1988     
China 

  

July 1986 
December 1989 
January 1994 November 1998 

Colombia  July 1987    June 1998 

  March 1990     

  June 1999     

Dominican Republic March 1990 June 1987 April 2003 

  November 1993 April 1990   

  April 2004     

Ecuador February 1987 December 1985 August 1998 

  September 1992 September 1992   

  April 1999     

India   July 1991 September 1993141 

Indonesia October 1997 September 1986 November 1997 

  April 2002 August 1997   

Jamaica August 1986   December 1996 

  April 1988     

  April 1992     

Korea August 1997 December 1997 August 1997 

Malaysia   December 1997 July 1997 

Mexico June 1985 December 1994 December 1994 

  December 1994 September 1998   

                                                             
141 The starting month is taken from Khan (2011) as the forced merger between New Bank of India and Punjab 
National Bank due to increased problems of New Bank of India.  
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Table A1., continued 
   

Country Debt Crisis Currency Crisis Banking Crisis 

Paraguay May 1986 March 1989 December 1986 

  February 2003 June 2002 May 1995 

Philippines February 1985 September 1997 July 1997 

  October 1986     

  April 1987     

  June 1988     

  July 1990     

Russia January 1991 September 1998 August 1998 

  January 1992     

  August 1998     

Thailand   July 1997 July 1997 

Turkey July 1998 February 2001 November 2000 

Uruguay September 1985   January 2002 

  March 2003     

Venezuela January 1986 December 1986 January 1994 

  March 1988 February 2002   

  December 1988     

  January 1994     

  January 2005     

4.B DATA DESCRIPTIONS 

Macroeconomic Variables: 

1. Public Debt over GDP: Yearly ratios of the gross central government debt over GDP taken from Reinhart 

and Rogoff (2009), linear interpolation, levels. Source: The data is extracted from the website: < 

http://www.carmenreinhart.com/data/browse-by-topic/topics/9/ > 

2. Short-term External Debt Position: Yearly ratios of short-term external debt of a country to non-gold 

reserves, converted into monthly observations by linear interpolation, levels. Source: World Bank, World 

Development Indicators (WDI) (short-term external debt) and IMF, International Financial Statistics (IFS), 

line 1.L.D (non-gold reserves). 

3. Current Account Position: The monthly difference between a country’s exports and imports, converted into 

dollars and divided by non-gold reserves, levels. Source:  IFS, lines 70.D, 71.D, RF and 1LD. 

4. Exchange Rate Overvaluation: The deviation of real exchange rate from the trend which is calculated using 

Hodrick-Prescott filter with a parameter of 129,000. Source: IFS, lines RF and 64. 

5. The Growth Rate of GDP: The monthly growth rate of the nominal GDP of a country in local currency, 

linear interpolation. Source: World Bank, WDI. 
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6. Real Domestic Interest Rates: Monthly money market interest rates subtracted from inflation rate expressed 

in percentage changes. Source: IFS, lines 60B and 64. 

7. Inflation Rate: The percentage change in the consumer price index. Source: IFS, line 64. 

8. Real International Interest Rates: US Federal Funds Rates subtracted from inflation rate of US taken in 

percentage changes. Source: IFS, line 60B. 

9. Stock Prices: The monthly percentage change in the Share Prices. Source: IFS, line 62. 

10. Capital Account Openness Index: The Chinn-Ito Index (Chinn and Ito, 2006) measuring a country’s degree 

of financial openness. Source: Extracted from the website < http://web.pdx.edu/~ito/ > 

11. Domestic Credit by Banking Sector: The ratio of domestic credit provided by banking sector to GDP, linear 

interpolation. Source: World Bank, WDI. 

12. Domestic Credit to Private Sector: The ratio of domestic credit to the private sector to GDP, linear 

interpolation. Source: World Bank, WDI. 

Institutional and Political Variables: 

1. The parliamentary and presidential election dates are taken from Election Guide website of the Consortium 

for Elections and Political Process Strengthening (CEPPS):  http://www.electionguide.org/  

2. Financial Risk Rating is an assessment of a country’s ability to pay its way by financing its official, 

commercial and trade debt obligations. Taken from ICRG of Political Risk Services (PRS) Group. 

3. Economic Risk Rating assesses the country's current economic strengths and weaknesses. Taken from 

ICRG of PRS Group. 

4. Government Stability measures the government's ability to carry out its declared programs and its ability to 

stay in office. Taken from ICRG of PRS Group. 

5. Bureaucracy Quality assesses the strength and quality of the bureaucracy in the political system. Taken 

from ICRG of PRS Group. 

6. Law and Order assesses the strength of the legal system and observance of law. Taken from ICRG of 

PRS Group. 

7. Investment Profile assesses the factors that influence the risk to investment. Taken from ICRG of PRS 

Group. 

8. Democratic Accountability assesses how responsive the government is towards its people. Taken from 

ICRG of PRS Group. 
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Table B1. Correlation Coefficients 

 
Debt 

Crisis 
Currency 

Crisis 
Banking 

Crisis 
∆Pub. 
Debt 

Real Int. 
Int Rates 

Real Dom. 
Int. Rates ER Over. 

CA 
Positio

n 
GDP 

Growth 

Debt Crisis 1.000         

Currency Crisis -0.005 1.000        

Banking Crisis 0.169 0.102 1.000       

∆Public Debt 0.029 0.060 0.021 1.000      

Real Int. Interest Rates -0.001 -0.014 -0.011 -0.053 1.000     

Real Dom. Interest Rates 0.004 -0.005 0.004 0.001 0.012 1.000    

ER Overvaluation -0.057 -0.060 -0.085 0.012 0.043 -0.002 1.000   

CA Position -0.073 -0.043 -0.012 -0.147 0.014 0.018 0.051 1.000  

GDP Growth -0.049 -0.067 -0.058 -0.287 0.035 0.065 0.071 0.048 1.000 

St External Debt 0.088 0.047 -0.007 0.118 -0.028 -0.010 -0.053 -0.552 -0.132 

Inflation -0.001 -0.050 -0.009 0.042 -0.021 0.008 0.036 -0.155 0.167 

Election  0.023 0.035 0.104 0.024 -0.008 -0.005 -0.034 -0.024 -0.037 

Stock Prices -0.017 -0.057 -0.028 0.008 -0.036 0.164 0.044 -0.053 0.049 

KA Openness 0.042 -0.008 -0.031 -0.099 0.018 0.059 -0.112 0.259 -0.169 

∆ Domestic Credit -0.011 0.043 -0.007 0.175 -0.005 -0.014 -0.180 -0.076 -0.051 

∆ Priv. Sector Dom. Cr. -0.029 -0.011 -0.033 -0.024 -0.002 -0.007 -0.179 -0.035 0.108 

Political Environment -0.026 -0.027 -0.001 -0.042 0.007 -0.020 0.017 -0.112 0.111 

Market Environment. -0.081 -0.014 -0.001 -0.042 0.034 0.037 -0.033 0.474 0.210 

         

 
St Ext. 

Debt Inflation Election 
Stock 
Prices 

KA 
Openness 

∆Dom. 
Credit 

∆ Priv.  
Dom. Cr. 

Polit. 
Env. 

Debt Crisis         

Currency Crisis         

Banking Crisis         

∆Public Debt         

Real Int. Interest Rates         

Real Dom. Interest Rates         

ER Overvaluation         

CA Position         

GDP Growth         

St External Debt 1.000        

Inflation 0.110 1.000       

Election  0.065 -0.010 1.000      

Stock Prices 0.141 0.064 0.026 1.000     

KA Openness -0.116 -0.277 0.018 -0.045 1.000    

∆ Domestic Credit -0.063 -0.017 -0.022 -0.012 0.014 1.000   

∆ Priv. Sector Dom. Cr. -0.066 -0.012 -0.019 -0.012 0.081 0.847 1.000  

Political Environment 0.056 0.025 0.022 0.003 0.364 -0.006 -0.029 1.000 

Market Environment. -0.508 -0.202 -0.058 -0.069 0.041 0.045 0.065 -0.235 
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4.C RESULTS OF SENSITIVITY ANALYSES 

Table C1. Rare Events Logit Estimation Results of Sovereign Debt Crises 

Variables 

     (1) 
Estimates        
(z-stats) 

     (2) 
Estimates        
(z-stats) 

     (3) 
Estimates        
(z-stats) 

    (4) 
Estimates        
(z-stats) 

    (5) 
Estimates        
(z-stats) 

    (6) 
Estimates         
(z-stats) 

    (7) 
Estimates         
(z-stats) 

 ∆Public Debt t-4 0.250*** 0.250*** 0.073 0.074 -0.094 0.059 0.037 

 (2.80) (2.67) (0.48) (0.46) (-0.47) (0.35) (0.21) 

Real International Interest Rate t-6 1.878*** 1.854** 2.085*** 2.084** 2.362** 2.026** 1.875** 

 (2.59) (2.50) (2.58) (2.53) (2.03) (2.35) (1.98) 

Real Domestic Interest Rate t-1 0.031 0.037 0.051 0.048 0.191 -0.319 -0.098 

 (0.11) (0.13) (0.20) (0.19) (0.64) (-1.05) (-0.37) 

Exchange Rate Overvaluation t-1 -6.205** -5.952* -8.073** -8.095* -6.781 -6.594 -9.705** 

 (-2.16) (-1.70) (-2.23) (-1.94) (-1.33) (-1.46) (-2.42) 

Current Account Position t-1 -1.011* -0.964 -0.683 -0.683 -0.099 -0.548 0.355 

 (-1.95) (-1.63) (-1.12) (-1.00) (-0.11) (-0.71) (0.31) 

GDP Growth t-1 -1.215** -1.224* -1.006 -0.994 -0.514 -1.009 -0.932 

 (-2.00) (-1.94) (-1.63) (-1.58) (-0.78) (-1.58) (-1.48) 

Short-Term External Debt t-8 0.150*** 0.145*** 0.187*** 0.187*** 0.181*** 0.168*** 0.185*** 

 (3.88) (3.04) (4.22) (3.55) (3.32) (3.18) (3.46) 

Inflation t-1 11.733*** 11.678*** 12.753*** 12.822*** 9.137*** 12.341*** 12.273*** 

 (6.82) (6.57) (5.18) (5.22) (3.03) (5.98) (4.74) 

Currency Crisis t     1.959*   

     (1.88)   

Banking Crisis t     3.799***   

     (5.14)   

Currency Crisis t-1 to t-12  0.039  0.454  2.607 0.557 

  (0.03)  (0.34)  (1.66) (0.44) 

Banking Crisis t-1 to t-12   1.474*** 1.467***  1.588*** 0.361 

   (3.15) (3.13)  (3.40) (0.60) 

Election t-1 0.313 0.307 0.451 0.462 -0.163 0.529 0.574 

 (0.28) (0.27) (0.38) (0.39) (-0.14) (0.45) (0.48) 

Political Environment t-1 -1.056** -1.085** -1.132** -1.137** -1.014 -1.026* -1.188** 

 (-2.14) (-2.12) (-2.03) (-2.02) (-1.57) (-1.80) (-2.09) 

Market Environment t-1 -0.591*** -0.595*** -0.642*** -0.640*** -0.904*** -0.698*** 0.683*** 

 (-3.24) (-3.25) (-3.09) (-3.08) (-3.39) (-3.77) (-3.07) 

Currency Crisis t-1 to t-12 X RER t-1      -4.918  

      (-0.64)  

Banking Crisis t-1 to t-12 X St Ext. Debt t-8       0.908*** 

       (2.64) 

Number of Observations 3211 3199 2962 2954 2754 2954 2954 
Notes: The estimations are conducted using “relogit” command in STATA 13. Robust standard errors are clustered by country. The 
significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). Counter intuitively signed coefficients are represented 
in italics. Highly significant coefficients with anticipated signs are represented in bold.  
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Table C2. Conditional (Fixed-Effects) Logit Estimation Results of Sovereign Debt Crisis 

Variables 

(1) 
Estimates        
(z-stats) 

(2) 
Estimates        
(z-stats) 

(3) 
Estimates        
(z-stats) 

(4) 
Estimates        
(z-stats) 

(5) 
Estimates         
(z-stats) 

(6) 
Estimates         
(z-stats) 

(7) 
Estimates         
(z-stats) 

 ∆Public Debt t-4 0.341*** 0.356** 0.226 0.235 -0.021 0.249 0.246 

 (2.92) (2.53) (1.22) (1.06) (-0.07) (0.85) (1.01) 

Real International Interest Rate t-6 1.477** 1.442** 1.834** 1.824** 1.527 1.746** 1.587 

 (2.36) (2.22) (2.36) (2.33) (1.43) (2.08) (1.54) 

Real Domestic Interest Rate t-1 -0.150 -0.142 -0.010 -0.005 0.042 -0.283 -0.048 

 (-0.49) (-0.45) (-0.05) (-0.03) (0.16) (-0.68) (-0.19) 

Exchange Rate Overvaluation t-1 -6.375** -6.089* -9.195*** -9.118*** -6.183 -7.709** -10.014*** 

 (-2.23) (-1.81) (-3.30) (-3.07) (-1.25) (-2.10) (-3.34) 

Current Account Position t-1 -1.365 -1.299 0.274 0.302 -0.340 0.833 0.068 

 (-1.17) (-1.02) (0.24) (0.24) (-0.26) (0.66) (0.05) 

GDP Growth t-1 -0.544 -0.579 -0.254 -0.268 0.093 -0.273 -0.329 

 (-0.67) (-0.69) (-0.32) (-0.34) (0.16) (-0.38) (-0.40) 

Short-Term External Debt t-8 0.137*** 0.127** 0.153*** 0.149*** 0.152** 0.106* 0.131*** 

 (2.83) (2.08) (3.84) (2.58) (2.28) (1.77) (2.68) 

Inflation t-1 15.387*** 15.399*** 33.953*** 33.918*** 24.511*** 30.480*** 34.748*** 

 (3.53) (3.29) (4.18) (4.20) (4.07) (3.31) (3.78) 

Currency Crisis t     2.396**   

     (2.46)   

Banking Crisis t     4.436***   

     (4.87)   

Currency Crisis t-1 to t-12  -0.496  -0.167  -3.575** -0.111 

  (-0.31)  (-0.11)  (-2.03) (-0.07) 

Banking Crisis t-1 to t-12   2.185* 2.180*  2.527** -0.728 

   (1.90) (1.87)  (2.11) (-0.34) 

Election t-1 0.092 0.079 0.319 0.316 -0.966 0.456 0.389 

 (0.08) (0.07) (0.27) (0.27) (-1.29) (0.41) (0.33) 

Political Environment t-1 -0.857 -0.884 -0.834 -0.837 -0.842 -0.775 -0.871 

 (-1.43) (-1.47) (-1.45) (1.47) (-1.06) (-1.31) (-1.45) 

Market Environment t-1 -0.586** -0.601** -0.758* -0.763* -0.752* -0.942** -0.674* 

 (-2.38) (-2.31) (-1.89) (-1.84) (-1.87) (2.31) (-1.71) 

Currency Crisis t-1 to t-12 X RER t-1      -30.134***  

      (-3.19)  

Banking Crisis t-1 to t-12 X St Ex. Debt t-8       2.316** 

       (2.14) 

Pseudo-R2 0.154 0.155 0.217 0.217 0.297 0.242 0.242 

Number of Observations 2183 2175 1857 1851 1489 1851 1851 

Log-Likelihood -102.580 -102.415 -82.251 -82.220 -59.981 -79.569 -79.601 
 Notes: The time in-variant 1105 observations are dropped from the estimations. Robust standard errors are clustered by country. The 
significance levels of the variables are indicated by * (10%), ** (5%) and *** (1%). Counter intuitively signed coefficients are represented 
in italics. Highly significant coefficients with anticipated signs are represented in bold.   
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Table C3. Pooled Probit Estimation Results of Sovereign Debt Crises with Alternative 

Currency Crisis Definition 

Variables 

     (1) 
Estimates        
(z-stats) 

     (2) 
Estimates        
(z-stats) 

    (3) 
Estimates        
(z-stats) 

    (4) 
Estimates         
(z-stats) 

     (5) 
Estimates         
(z-stats) 

 Elasticity Elasticity Elasticity Elasticity Elasticity 

 ∆Public Debt t-4 0.104**  0.016 -0.056 0.013 0.001 

 (2.37) (0.22) (-0.58) (0.18) (0.02) 

 0.001 0.0001 -0.0003 0.0001 0.00001 

Real International Interest Rate t-6 0.755** 0.801** 0.779* 0.811** 0.694* 

 (2.50) (2.39) (1.95) (2.44) (1.90) 

 0.007 0.007 0.005 0.007 0.005 

Real Domestic Interest Rate t-1 -0.079 -0.063 -0.092 -0.062 -0.094 

 (-0.75) (-0.62) (-0.79) (-0.62) (-0.91) 

 -0.001 -0.001 -0.001 -0.001 -0.001 

Exchange Rate Overvaluation t-1 -2.529** -3.265** -3.524** -3.418** -3.871*** 
 (-2.47) (-2.50) (-2.26) (-2.45) (-2.86) 

 -0.025 -0.027 -0.022 -0.028 -0.030 

Current Account Position t-1 -0.294 -0.153 -0.129 -0.174 0.392 

 (-1.16) (-0.54) (-0.33) (-0.57) (0.80) 

 -0.003 -0.001 -0.001 -0.001 0.003 

GDP Growth t-1 -0.539** -0.486* -0.401 -0.494* -0.446* 

 (-2.10) (-1.86) (-1.34) (-1.89) (-1.67) 

 -0.005 -0.004 -0.002 -0.004 -0.003 

Short-Term External Debt t-8 0.069*** 0.084*** -0.006 0.083*** 0.079*** 
 (2.89) (3.10) (-0.15) (3.01) (2.80) 

 0.001 0.001 -0.00004 0.001 0.001 

Inflation t-1 4.553*** 4.310*** 2.714*** 4.298*** 3.855*** 
 (6.54) (4.50) (2.74) (4.51) (3.61) 

 0.045 0.036 0.017 0.035 0.030 

Currency Crisis t   0.434   

   (0.95)   

   0.005   

Banking Crisis t   1.755***   

   (3.77)   

   0.125   

Currency Crisis t-1 to t-12 -0.146 -0.272  -0.261 -0.223 

 (-0.68) (-1.36)  (-1.24) (-1.12) 

 -0.001 -0.002  -0.002 -0.001 

Banking Crisis t-1 to t-12  0.571***  0.556** -0.052 

  (2.74)  (2.43) (-0.18) 

  0.010  0.010 -0.0004 

Election t-1 0.042 0.139 -0.106 0.414 0.167 

 (0.10) (0.32) (-0.28) (0.32) (0.38) 

 0.0004 0.001 -0.001 0.001 0.002 

Political Environment t-1 -0.441*** -0.482*** -0.558*** -0.488*** -0.502*** 
 (-2.68) (-2.69) (-3.16) (-2.82) (-2.74) 

 -0.004 -0.004 -0.003 -0.004 -0.004 

Market Environment t-1 -0.260*** -0.285*** -0.455*** -0.287*** -0.305*** 
 (-3.51) (-3.40) (-3.90) (-3.47) (-3.33) 

 -0.003 -0.002 -0.003 -0.002 -0.002 

Currency Crisis t-1 to t-12 X RER t-1    0.582  

    (0.29)  

    0.036  

Banking Crisis t-1 to t-12 X St Ext. Debt t-8     0.500*** 
     (3.15) 

     0.028 
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Table C.3 continued,      

      (1)     (2)     (3)     (4)     (5) 

Pseudo-R2 0.168 0.189 0.223 0.189 0.206 

Number of Observations 3179 2935 2614 2935 2935 

Log-Likelihood -125.466 -109.066 -83.536 -109.025 -106.787 

Goodness of fit (10 percent cutoff)      

% of observations correctly predicted 98.52 98.53 98.85 98.53 98.67 

% of crises correctly predicted 7.69 13.04 22.22 13.04 17.39 

% of non-crises correctly predicted 99.27 99.21 99.38 99.21 99.31 

Goodness of fit (1 percent cutoff)      

% of observations correctly predicted 80.43 81.98 85.69 81.84 81.70 

% of crises correctly predicted 73.08 73.91 66.67 73.91 73.91 

% of non-crises correctly predicted 80.49 82.04 85.82 81.90  81.77 
Notes: Robust standard errors are clustered by country. The significance levels of the variables are indicated by * (10%), ** (5%) and *** 
(1%).  Counter intuitively signed coefficients are represented in italics. Highly significant coefficients with anticipated signs are represented 
in bold. The marginal effects are evaluated at the sample mean for continuous variables and for change from zero to one for dummy variables 
holding all other variables at their mean. In order to convert the marginal effects into percentages they should be multiplied by 100. 
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