
1 
 
 

Systemic Banking Crises, Financial Liberalization and Governance 

 

Basma Majerbi and Houssem Rachdi1 

 

Abstract 

This paper revisits the relationship between liberalization and systemic banking crisis 

in light of a more comprehensive measure of financial liberalization and its interaction 

with various measures of banking governance and institutional quality. We estimate 

the probability of systemic banking crisis for a sample of 53 countries using 

multivariate logit models and allowing the determinants of crisis to vary across 

country groups. Our results show that liberalization increases the likelihood of crisis 

only at early stages of financial reforms and up to certain level, after which, greater 

liberalization, through more advanced financial reforms, tends to reduce the 

probability of systemic banking crisis. We also find that stricter banking regulation 

and supervision, better law and order, government stability, lack of corruption and 

bureaucratic efficiency generally lead to reduced probability of crisis. However, the 

magnitude and significance of the beneficial effects of governance largely depend on 

the level of liberalization and vary across countries depending on their levels of 

income and development.  
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1. INTRODUCTION 

The banking sector plays an important role in fostering economic development and 

growth and governments around the world pay close attention to insure the well-functioning 

and stability of their banking sectors. Indeed, a banking crisis is often very costly to an 

economy and its negative impact on the real sector can have lasting effects. A study by 

Laeven and Valencia (2008) looked at 124 systemic banking crises over the period 1970 to 

2007. They estimate the fiscal costs of a systemic banking crisis at about 13 percent of GDP 

on average, and it can be as high as 55 percent of GDP. In addition, the study shows that 

output losses of systemic banking crises can be substantial, averaging about 20 percent of 

GDP during the first four years of the crisis. 

Therefore, predicting the occurrence of banking crises has received great attention from 

both academic researchers and policy makers. In particular, there is an extensive literature on 

early warning systems (EWSs) for systemic banking crises. These predictive models try to 

use various indicators (signals) to estimate the probability of occurrence of a systemic 

banking crisis.2 The attractiveness of these models stems from the desire of researchers and 

practitioners to find ways to predict the occurrence of a banking crisis as early as possible so 

that governments can take the necessary measures to prevent the crisis, or at least be prepared 

to minimize its negative effects through early and timely policy actions.  

This paper contributes to the literature on systemic banking crises by focusing more 

specifically on the role of financial liberalization and its interaction with the institutional and 

governance environment in which the banking sector operates. Many previous studies point to 

financial liberalization as one of the main causes of crises, especially in developing and 

emerging countries (Caprio and Klingebiel 1996; Kaminsky and Reinhart, 1999). For instance 

Kaminsky and Reinhart (1999) note that banking crises increased dramatically in the post-

liberalization period of the 1980s and 1990s. A number of subsequent studies using various 

models and datasets reach similar conclusions suggesting that financial liberalization 

increases the likelihood of banking crises. This view stands in contrast to the financial 

liberalization literature, which highlights the positive impact of liberalization on financial 

sector development and economic growth (see, e.g., Tornell et al. 2004; Bekaert et al. 2005). 3 

Previous research also looked at the role of institutional and governance factors as 

separate determinants of banking crises. However, it is likely that these institutional factors 

                                                 
2 Note that EWS models do not offer precise predictions for the occurrence of a crisis but rather allow 
us to identify periods of heightened risk or increased vulnerability of the banking sector.  
3 Tornell et al. (2004) find that financial liberalization does indeed lead to crisis, but also show 
theoretically and empirically that despite the higher incidence of crises, financial liberalization leads to 
more rapid growth in countries with severe credit market imperfections. 
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can also influence the likelihood of crisis through their interaction with liberalization. Thus 

our study revisits the link between financial liberalization and systemic banking crisis in an 

EWS framework by more specifically investigating whether this link is affected by or 

depends on the institutional characteristics of the country and other measures of governance 

affecting the banking sector. The measures used in this study are: banking regulation and 

supervision, law and order, (lack of) corruption, deposit insurance, bureaucratic efficiency 

and government stability.  

We contribute to crisis literature in several ways. First, we use the most recent measure 

of financial liberalization proposed by Abiad et al. (2008), the Financial Reform Index. This 

measure is more comprehensive and presents several advantages over other liberalization 

measures used in previous studies of banking crises as explained below. More importantly, 

this measure, through its more detailed grading scale, allows us to estimate the impact 

  of various governance measures at different levels of liberalization, thus accounting 

for cross-country variations over the multiple dimensions of financial liberalization over time 

rather than just limiting the comparison between fully repressed and fully liberalized states.      

Another key contribution of our paper is that it uses a model estimation approach that 

allows for the determinants of crisis to vary depending on different country groupings. As 

noted in a recent paper by Barrel et al. (2010), most previous studies of systemic banking 

crisis prediction via EWSs rely on a common set of explanatory variables even though they 

include cross-sections of heterogeneous economies. In this study, we use country groupings 

that include more homogeneous economies in each panel logit regression. This allows us to 

identify, for each class of economies, the most significant control variables or signals likely to 

improve the design of the EWS for systemic banking crises.4 Finally, our study includes a 

discussion of the marginal effects of governance and institutional measures on the predicted 

probability of crisis at different levels of liberalization as illustrated by the various figures 

presented in this paper.        

Our results can be summarized as follows: Using the Financial Reform Index of Abiad 

et al. (2008), we document an inverted U-shaped relationship between liberalization and 

systemic banking crisis that is robust to the country sample and the choice of control variables 

included in the logistic regressions. This is consistent with some recent evidence suggesting 

that liberalization increases the likelihood of crisis in the short run, or at initial stages of 

liberalization, after which, increased liberalization leads to lower probability of crisis. More 

                                                 
4 As explained by Barrell et al (2010), the triggers of a crisis depend on the type of economy and the 
nature of its banking system. For example, in advanced economies with high levels of banking 
intermediation and developed financial markets, shocks to terms of trade are less important than other 
factors such as real estate or asset price bubbles. 
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specifically, we show that the turning point at which liberalization starts to have a negative 

relationship with the likelihood of crisis, varies depending on the type of economy (high 

income-OECD versus Emerging/Developing countries)5. Further, more interesting and novel 

findings are revealed when we study this non-linear relationship between crisis and 

liberalization conditional on the countries institutional environment and the quality of the 

banking sector governance. While there is evidence that, overall at the global sample, 

improved measures on most governance dimensions, are associated with lower probability of 

crisis, this beneficial governance effect operates differently for different types of economies 

and seems to vary depending on where the country is situated on the liberalization process.      

The rest of the paper is organized as follows. In section 2 we review the theoretical and 

empirical literature explaining the link between liberalization, systemic banking crises and the 

governance and institutional environment. Section 3 presents the model and data. In section 4, 

we present the main results and some robustness checks. Finally, section 5 concludes the 

paper and suggests avenues for future research.   

 

2. FINANCIAL LIBERALIZATION, BANKING CRISES AND GOVERNANCE 

2.1. Financial liberalization and banking crises 

There is an extensive theoretical and empirical literature studying the link between 

banking crises and financial liberalization. This link was already noted in an early paper by 

Diaz-Alejandro (1985) about the Chilean crisis of 1981-83 following the removal of foreign 

capital inflow restrictions in 1981. Theoretical models explaining this link often attribute the 

potential negative impact of liberalization to increased competition and moral hazard from 

promised bailouts that follow the transition from financial repression to financial 

liberalization (Hellman et al. (2000), Dekle and Kletzer (2001)). The main idea behind this 

argument is that financial liberalization, through the elimination of interest rate ceilings and 

credit controls, reduces bank profitability because of increased competition. This reduction in 

profitability increases the moral hazard problem by lowering the incentives for banks to make 

good loans, therefore resulting in a more fragile domestic banking sector. Daniel and Jones 

(2006) offer an alternative explanation. They develop a dynamic general-equilibrium model 

in which they model the evolution of a newly liberalized bank's opportunities and incentives 

to take on risk over time in a small open economy. Their model suggests that even in the 

presence of a well-designed banking system with good long-run properties, many emerging 

                                                 
5 Note that we do not estimate empirically these turning points in the relationship between 
liberalization and crisis. Rather, we reach this conclusion based on an examination of the various plots 
of the predicted probability of crisis based on the model’s estimated coefficients.  
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countries will first enjoy an initial period of rapid growth immediately after liberalization and 

then enter a period of heightened risks of banking crisis. They conclude that in addition to the 

competition and moral hazard problems, financial liberalization in itself is a major 

contributing factor that increases the likelihood of a banking crisis.   

Giannetti (2007) develops a theoretical model relating banking crises in emerging 

markets to financial liberalization by looking more specifically at the impact of the 

liberalization of capital inflows. Her model also shows that immediately after the financial 

liberalization, emerging economies enjoy low interest rates and experience lending and 

investment booms. This transition period is followed by an abrupt and sudden reversal of 

capital flows.  Noy (2004) develops and tests two hypotheses to explain the increased 

likelihood of a systemic banking crisis after financial liberalization: the ‘monopoly power’ 

and the ‘lax supervision’ hypotheses. The first one is based on the increased competition 

argument similar to what has been proposed in previous studies. The liberalization of 

domestic interest rates typically results in increased deposits rates offered by domestic banks, 

especially after the entry of more competitive foreign banks. As competition intensifies and 

banks profit margins decrease, weak and inefficient institutions will go bankrupt and the 

newly liberalized country is more likely to experience a systemic banking crisis. In the second 

hypothesis, Noy (2004) makes the proposition that financial liberalization motivates and 

enables excessive risk-taking behavior by banks only if it is accompanied by inefficient 

supervision. Thus, in the absence of an efficient supervisory structure, financial liberalization 

is more likely to have adverse effects on the stability of the banking sector.  

Eichengreen and Arteta (2002) provides a survey of empirical studies that provide 

strong evidence supporting the hypothesis that financial liberalization increases the likelihood 

of systemic banking crises, such as the studies by Caprio and Klingebiel (1996), Demirgüç-

Kunt and Detragiache (1998), Kaminsky and Reinhart (1999) and Glick and Hutchison 

(2001).6 For instance, in the Kaminsky and Reinhart (1999) sample of 20 countries, over 70% 

of banking crises were preceded by financial liberalization within the last 5 years and the 

probability of banking crisis conditional on financial liberalization having occurred is higher 

than the unconditional probability of banking crisis. A widely cited study by Demirgüç-Kunt 

and Detragiache (1998) finds that financial liberalization increases the risk of banking crises 

within a few years of the liberalization process. It is worth noting, however, that their study 

focuses on domestic liberalization (measured by a dummy variable that takes 1 in the first 

                                                 
6 Note that Kaminsky and Reinhart (1999) and Glick and Hutchison (2001) looked at both currency and 
banking crises (twin crises). They found that while currency crises can be predicted by banking crises, 
financial liberalization remains the most powerful single predictor of banking sector crises. 
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year of interest rates decontrols). A similar result showing an increased likelihood of banking 

crisis after domestic liberalization is shown by Weller (2001). Many other studies using 

various liberalization indicators (internal and/or external) and different methodologies provide 

further evidence that financial liberalization significantly contributes to increasing the risk of 

banking crises (Barth et al. (2004), Ranciere et al. (2006), Aka (2006), Gupta and Karapatakis 

(2008), Kaminsky and Schmukler (2008) among others). As will be discussed later in the 

paper, there are a number of shortcomings to these studies particularly related to the measure 

of financial liberalization. We attempt to address this by using a more comprehensive 

liberalization measure (the Financial Reform Index of Abiad et al. (2008) which captures 

many dimensions of financial reform that gradually lead to a greater liberalization of the 

financial system as a whole. Our study also allows for a nonlinear relationship between 

liberalization and the likelihood of crisis and makes it possible to evaluate the predicted 

probability of crisis at different intermediate levels (or degrees) of liberalization rather than 

simply dividing countries between either fully repressed or fully liberalized.  

2.2. The effects of governance and institutional quality on banking crises  

Previous literature suggests that the negative effect of financial liberalization on 

banking crises may be exacerbated in the presence of poor institutional environment and weak 

governance. Intuitively, we may expect better governance of banking institutions to reduce 

the probability of occurrence (or the severity) of a banking crisis by reducing the moral 

hazard problem following financial liberalization.  A number of studies looked at the impact 

of banking governance, particularly prudential regulation and supervision, with mixed 

empirical findings. For instance, Angkinand (2009) uses a panel of 35 countries to analyze the 

relationship between banking regulation and supervision, and the severity of banking crises. 

The results of this study suggest that countries that provide comprehensive deposit insurance 

coverage and enforce strict bank capital adequacy requirements experience smaller output 

costs of crises. However, the author does not find evidence of a significant impact of bank 

supervision. Arnone et al. (2007) study looks at the relationship between the quality of 

banking supervision and aspects of governance of the banking supervisors. They find a 

positive correlation between the transparency of the supervisor and the effectiveness of 

banking supervision.   

It is not clear, however, whether better banking supervision can help ensure better 

stability of the financial system or help contain a systemic risk. Some studies tried to 

investigate the effect of bank capital regulation and supervision on banks’ risk taking. For 

instance Barth et al. (2004) and Angkinand et al. (2006) find that bank capital adequacy limits 

banks’ risk taking. However, both studies find that bank supervision does not have a 
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significant impact on banks risk-taking and the probability of banking crisis. Other studies, 

such as Beck et al. (2006) find that particular types of banking regulation and supervision can 

have a stronger impact on the level of risk taking by banks. 

While a number of studies focus on the role of banking regulation and supervision as 

well as the institutional environment more generally as separate explanatory factors for the 

occurrence of banking crises, there is limited research that looks more specifically at the 

interaction effects between liberalization and institutional and governance variables. Mehrez 

and Kaufmann (2000) develop a theoretical model that links transparency to the probability of 

a financial crisis. Using data on 56 countries, they find that the lack of transparency increases 

the probability of financial crises after financial liberalization. They use several proxies for 

“transparency” including the corruption index from ICRG, and other measures constructed by 

combining other available data and surveys. Demirgüç-Kunt and Detragiache (1998) model 

incorporates the interaction effect between domestic liberalization and several institutional 

variables such as law and order, contract enforcement, bureaucracy, and corruption. Noy 

(2004)’s study also considers the interaction between domestic financial liberalization and 

supervision (proxied by three different measures, including the degree of corruption) and 

concludes that over longer horizons (3-5 years) banking crises occur as a result of weak 

supervision after liberalization. Currie (2006) proposes a new theory of financial regulation 

suggesting that countries should strengthen their capacity to conduct effective prudential 

supervision, before attempting to implement liberalization policies. 

A more recent study by Angkinand et al. (2010) looks at the interaction of 

liberalization with capital regulation and supervision, in addition to controlling for explicit 

deposit insurance coverage7. Using a sample of 48 countries, they document an inverted U-

shaped relationship between liberalization and the likelihood of crisis.  In particular, their 

results indicate that tighter capital regulation and supervision allows countries to benefit more 

from liberalization and to achieve a steeper reduction in crisis probability.  

Our study extends this literature by looking at the interaction effects of financial 

liberalization with a more comprehensive set of variables that capture both the general 

institutional environment of the country and the governance of the banking sector. In 

particular, we are interested in measuring the marginal effects of these additional variables on 

the predicted probability of crisis at different levels of liberalization. Further, by using 

different country groupings, we attempt to determine if these effects behave differently across 

                                                 
7 As a robustness check, the authors also use the rule of law and lack of corruption as independent 
controls to proxy for the general institutional quality in the country (legal and political systems), but 
none of these measures is examined in terms of its interaction with financial liberalization. 
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various types of economies characterized by different levels of banking governance and 

institutional quality. A more detailed description of the variables used is given in section 3.3 

below.  

 

3. EMPIRICAL MODEL AND DATA 

3.1. The model 

The literature on Early Warning Systems (EWSs) for systemic banking crises offers a 

range of estimation techniques, which include the multivariate logit approach used in 

Demirgüc-Kunt and Detragiache (1998) and the signal extraction approach used in Kaminsky 

and Reinhart (1999).8 More recently, Karim (2008) among others, uses a binary recursive 

trees approach to predicting crises. Davis and Karim (2008) compare various EWS models 

and show that the logit model outperforms the signal extraction model for global EWSs 

(including many countries) while the signal extraction approach is more successful at 

predicting crises at the country-specific level. Since we are interested in a multi-country 

estimation, we use the logit model to examine the impact of financial liberalization and its 

interaction effects with institutional/governance factors on the probability of systemic 

banking crisis. The multivariate logit approach relates the likelihood of occurrence or non-

occurrence of a crisis to a vector of explanatory variables. The probability that the systemic 

banking crisis dummy takes a value of one (crisis occurs) at a given point in time is computed 

by the value of the logistic cumulative distribution function evaluated for the data and the 

estimated parameters at that point in time. This model is specified as follows:  

ittititi XCRISISY   1,,,        (1) 

Where the dependent variable Yi,t is the crisis dummy for country i at time t. It takes a 

value of one when the country is experiencing a systemic banking crisis, and zero otherwise. 

Xi,t-1 is a vector of lagged explanatory variables and β is a vector of unknown coefficients 

associated with the explanatory variables. We use lagged explanatory variables to reduce the 

endogeneity problem. Let Pit denotes the probability that a banking crisis will occur in 

country i at period t; Pit is given by the cumulative logistic distribution function F of the 

explanatory variables: 

 
1,

'

1,
'

1
)1(Pr 1,,






 

ti

ti

X

X

titiit
e

e
XFYobP





      (2) 

                                                 
8 Other studies used multivariate probit models to estimate the probability of a banking crisis, such as 
Eichengreen and Rose (1998) and Glick and Hutchison (2001). 



9 
 
 

The vector of unknown coefficients β is estimated by maximizing the following log-

likelihood function:  
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In this logistic framework, the signs of the estimated parameters can easily be 

interpreted as either increasing or decreasing the probability of a crisis. However, the 

interpretation of the magnitude of the effect of a specific explanatory variable on the crisis 

probability is less straightforward because it is conditional on the values of all other variables 

in the vector X.9  

3.2. The empirical methodology 

In the first stage of our empirical procedure, we estimate the model specified in 

equations (1)-(3) by including standard macroeconomic and financial explanatory variables in 

the vector X following previous literature on EWSs as described in section 3.3 below. The 

first stage logit regressions are done both using the full country sample (naïve model) and 

using two sub-sets of country groups that represent more or less similar types of economies 

(regional model). Berg et al. (2008) distinguish between these two approaches and show that 

the “regional” model is superior to an all-countries “naïve” model because there is less 

idiosyncratic noise. More recently, Barrell et al. (2010) use EWS models for banking crises 

with a focus on the role of bank regulation and property prices. They also point out the 

limitations of using pooled logit regressions that integrate a global sample of heterogeneous 

countries to identify the most significant crisis indicators. Their study restricts the sample to 

include only 14 OECD countries, which they argue represent a relatively more homogeneous 

group of economies. In our study, the “naïve” model is estimated using all available 

observations from our dataset of 53 countries, but we also estimate a “regional” model by 

separating the sample into two sub-sets of countries: the first includes 22 high income-OECD 

countries according to the World Bank classification, and the second includes the remaining 

                                                 
9 Further, as explained by Davis and Karim (2008), the parameters obtained by maximizing equation 
(3) above do not represent constant marginal effects of Xi on the crisis probability. Rather, the marginal 
effect of Xi on the Crisis at time t is given by Pit*(1-Pit)* βi. Since the probabilities depend on the 
values of Xit, for a given coefficient, a single explanatory variable can have changing marginal 
contributions to crisis probability depending on its starting level. If the crisis probability is already at an 
extreme value (low or high), an explanatory variable will make marginally little difference to crisis 
compared to the case where the crisis probability is around the 0.5 range. In the latter case, a change in 
the same variable is more likely to trigger a crisis signal if the threshold is at 0.5. Note that the 
threshold may set at a lower value depending on the user of the EWS model. 
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31 countries which we refer to as the “Emerging/Developing countries” group10. The 

“regional” model estimation approach allows us to identify for each group of countries the set 

of macroeconomic control variables that are most significant in determining the probability of 

a systemic banking crisis, which are then used in the main model estimation that includes the 

effects of financial liberalization in combination with the governance and institutional 

measures. This approach is superior to simply using country dummies as in some previous 

crisis models because it allows us to use different explanatory variables for each sample 

without dropping entire countries because of missing observations.      

  Our main empirical model for estimation, after identifying the most significant 

macroeconomic control variables Xi for each country group (and for the entire sample), is as 

follows:   

Yi,t CRISISi,t    Xi,t1 1FLit1 2 (FLit1 * FLit1)2GOVt1 2 FLît1 *GOVit1  it  (4) 

 Where FLit-1 denotes the financial liberalization variable for country i at time t-1 and GOVit-1 

is one of six measures used as indicators of banking sector governance and the quality of the 

institutional environment in country i. These measures are: banking supervision, deposit 

insurance, law and order, (lack of) corruption, bureaucratic efficiency, and government 

stability. Except for the variable deposit insurance, the remaining five variables sometimes 

exhibit a relatively high cross-correlation (up to 0.78 as shown in Table 2) and are therefore 

used separately in the main logistic regressions to avoid multi-collinearity problems11. 

 The model in equation (4) allows for a non-linear relationship between liberalization 

and crisis by introducing the squared term (liberalization interacted with itself). This choice is 

motivated by the recent evidence in Angkinand et al. (2010), where an inverted U-shaped 

relationship is documented for a similar measure of liberalization and banking crisis. Their 

result suggests that increased liberalization (or financial reform) leads to increased probability 

of banking crisis up to a certain intermediate level, after which the relationship is reversed at 

relatively higher levels of liberalization. This is also consistent with some previous evidence 

showing differential long versus short-term effects of liberalization. For example, Kaminsky 

and Schmukler (2008) show that financial markets experience higher volatility during the first 

three years following liberalization but tend to become more stable later as financial 

                                                 
10 Note that although we use the same terminology of “naïve” versus “regional” model proposed by 
Berg et al. (2008), the use of the word “regional” in our context does not refer to geographical regions, 
but rather to dividing the global sample into subsets of more or less homogenous economies.  
11 For robustness checks, we also use all six GOV measures jointly in a reduced model without the 
interaction term (FL*GOV) as shown in Appendix 4. While the magnitude of the coefficients differs 
between the joint GOV and separate GOV estimations, the direction and significance levels remain 
overall the same for each variable. 
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institutions learn to deal with risk in the newly liberalized environment. A similar argument is 

developed by Daniel and Jones (2007).  

Equation (4) is estimated both for the global country sample (“naïve” model) and for 

two sub-samples (“regional” model) by separating advanced (or high-income OECD) 

countries from Emerging/Developing countries. 

     

3.3. The data  

Our sample consists of a panel of 53 countries over the period 1980-2005 which 

includes 48 episodes of systemic banking crises. The sample period is limited by the 

availability of the Financial Reform Index, which ends in 2005.12 However, this period covers 

well the financial liberalization periods for most of the emerging and developing countries 

included in our study. As mentioned above, we divide the global sample between high 

income-OECD countries (22) and Emerging/Developing countries (31). We include both 

crisis and non-crisis countries to avoid having a biased sample. This is similar to the approach 

used in Demirgüç-Kunt and Detragiache (1998) whereby the inclusion of non-crisis countries 

represents controls and allows us to fully exploit the variation in the explanatory variables to 

determine why crisis will or will not occur. 

 The most important step in the estimation of EWS models is the definition of the crisis 

variable. In the banking crises literature, there is no consensus on either what constitutes a 

systemic banking crisis or how to determine its exact starting and ending dates. Various 

studies adopted different definitions and criteria to determine a systemic crisis dummy. 

Moreover, the same crisis episode may have different durations in different studies. Also, 

some studies use only systemic crises, while others use both systemic and non-systemic 

banking crises. Davis and Karim (2008) provide a helpful discussion of the various 

definitions used in some of the major studies in this literature.13 

In our study, we rely on the most recently updated database of systemic banking crises 

provided by Laeven and Valencia (2008). The advantage of this comprehensive database is 

that it builds on previous studies but excludes banking distress events that are not systemic in 
                                                 
12 The database of Abiad et al. (2008) actually contains 91 countries for which they compute the 
Financial Reform Index, but many of the explanatory variables used in our paper are not available for 
all countries. Thus our sample of countries is also limited by data availability. 
13 For instance Caprio and Klingebiel (1996, 2003) focus on the solvency side of crisis and define 
systemic crisis as an event when “all or most of banking capital is exhausted”. Demirguc-Kunt and 
Detragiache (1998) used a specific set of four criteria where the occurrence of at least one of them 
reflects the onset of a systemic banking crisis. Kaminsky and Reinhart (1999) use similar criteria and 
define a crisis as systemic if bank runs result in closure or nationalization of at least one bank, or if 
there are no runs, large-scale government intervention, merging or nationalization of one bank marks 
the beginning of the same for other banks. Any other episodes of banking distress are considered as 
non-systemic crises. 
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nature (affecting isolated banks). However, the authors only provide starting dates for the 

identified crisis episodes. We use this information in combination with Caprio and Klingebiel 

(2003) database to construct our systemic banking crisis dummy (see Appendix 1 for a list of 

countries and the corresponding systemic crisis periods).  

For the liberalization variable, there is also no consensus in the literature and many 

studies use different definitions for financial liberalization as mentioned in the previous 

section. For instance, according to Kaminsky and Schmukler (2008), financial liberalization 

has three dimensions: real domestic liberalization, financial markets liberalization and capital 

account liberalization. Similarly, in Neumann et al. (2009), the degree of financial 

liberalization is measured by an index composed of the domestic financial sector, the 

financial markets and the capital account, and which varies between 1 and 3, for each 

component: a value of 1 indicates no liberalization, 2 indicates partial liberalization, and 3 

indicates full liberalization. Other indicators of financial liberalization in the literature include 

dummy variables based on dates such as those of equity market liberalization, and are used to 

classify a country as either liberalized (value of 1) or repressed (value of 0).  

In this study, we use the Financial Reform Index from the recent International 

Monetary Fund Financial Reforms Database proposed by Abiad et al. (2008). This measure is 

more comprehensive than all other available liberalization measures. It considers many 

dimensions of financial sector reform, on an annual basis, reflecting various stages of 

liberalization and various intensity levels. Further, the coding along each dimension is a 

graded score (rather than binary) and allows for reversals from liberalized to repressed 

regimes when necessary. The seven dimensions included in computing the aggregate 

Financial Reform Index (FRI) are: 1) credit controls and reserve requirements, 2) interest rate 

liberalization, 3) banking sector entry barriers, 4) capital account restrictions, 5) privatization, 

6) securities markets liberalization, and 7) capital regulation and prudential supervision of the 

banking sector. The aggregate Financial Reform Index varies between 0 and 21, from fully 

repressed to fully liberalized. However, as acknowledged by Abiad et al. (2008), the 7th 

dimension is different from the other six dimensions that can be viewed as liberalization 

enhancing reforms. Therefore, we follow Shehzad et De Haan (2009) and Angkinand et al. 

(2010) and construct a modified version of the FRI based only on the sum of scores for the six 

first dimensions, resulting in an aggregate liberalization score (used as FL in model (4)) that 

varies between 0 (fully repressed) and 18 (fully liberalized). 

For the variables GOV, we use the following six indicators: banking supervision, law 

and order, (lack of) corruption, deposit insurance, bureaucratic quality and government 

stability. These variables have been largely debated in the financial literature and shown to be 
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important indicators of the quality of governance and institutional environment in various 

countries.  For banking supervision, we use the 7th dimension in the Abiad et al. (2008) 

database mentioned above. The score varies from (0) for unregulated and unsupervised, 

through (1) for weakly regulated and supervised, (2) for largely regulated and supervised, and 

(3) for strongly regulated and supervised banking sectors. Based on previous literature, we 

expect to see a negative coefficient for the interaction term between this variable and FL. In 

other words, stronger banking regulation and supervision should weaken a potential positive 

relationship between liberation and systemic banking crisis. For deposit insurance, we use the 

Demirgüç-Kunt et al. (2005) database which assigns a value of (1) if there is explicit deposit 

insurance and (0) for implicit deposit insurance. Previous literature shows that explicit deposit 

insurance adds to the moral hazard problem and reduces market discipline. We therefore 

expect to see a positive impact of this variable on the relationship between FL and crisis. 

All other institutional variables are from the International Country Risk Guide (ICRG) 

database. The variable “Law” provides a measure of law and order tradition in a country. A 

maximum of 6 is assigned for countries with strong law and order tradition and a low of 0 is 

assigned for weak law and order tradition. The indicator of corruption ranges from 0 (high 

level of corruption) to 6 for low levels of corruption. The variable “Bureaucracy” is a measure 

of bureaucratic efficiency. A maximum of 4 is assigned to countries where bureaucracy has 

the strength and expertise to govern without drastic changes in policy or interruptions in 

government services. Finally, the variable “Stability” provides an indicator of the government 

ability to carry out its declared program(s) and its ability to stay in office, with a maximum 

value of 12 indicating very low risk and zero indicating very high risk. Based on previous 

literature on the beneficial effects of better governance and improved quality of institutions on 

the financial sector, we expect to see negative coefficients for the above-mentioned ICRG 

measures in the logistic regressions to predict crisis probability. However, this relationship 

may vary depending on where the country is situated on the liberalization process, which is 

why we are interested in studying the interaction effects between FL and GOV as specified in 

Equation (4).   

The basic explanatory variables used in the first stage regressions include standard 

macroeconomic and financial variables that have been identified in previous literature as 

significant to predict the probability of systemic banking crisis. These variables are: real GDP 

per capita growth rate, inflation rate, the ratio of current account to GDP, the change in the 

terms of trade, real interest rates, the ratio of private credit provided by the banking sector as 
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percentage of GDP and exchange rate overvaluation14. A definition of all the control variables 

and their sources is provided in Appendix 2.  Table 1 provides summary statistics for all the 

data used in this study. As shown in Panels B and C, there are important differences between 

the High Income-OECD group and the Emerging/Developing countries group, particularly at 

the levels of banking supervision (averaging 1.52 vs. 0.59), but also in terms of bureaucratic 

quality (3.67 vs 1.91), corruption (4.86 vs. 2.67), law and order (5.34 vs. 2.82), and 

government stability (8.25 vs 7.00). We also note, as expected, a higher level of financial 

liberalization for the OECD group compared to the other countries (average of 14.56 vs. 

9.13). This justifies the use of the “regional” estimation approach since the countries in each 

group, are on average, at different levels of the financial reform process as well as in terms of 

governance and institutional quality.  

  

4. EMPIRICAL RESULTS 

4.1. Main results 

We first estimate panel logit regressions that include only basic controls including 

macroeconomic and financial indicators selected from previous literature without the 

liberalization and governance measures.  The results from this first stage estimation are 

reported in Appendix 3. When we use the global sample of all 53 countries, only four control 

variables are significant in predicting the probability of a systemic banking crisis. However, 

different sets of variables are significantly related to the likelihood of crisis for the two 

country groups. The signs of most coefficients are overall consistent with previous literature. 

The negative and mostly significant coefficient for real per capita GDP growth both at the 

global and “regional” levels confirms that the likelihood of banking crisis increases with 

lower GDP growth rates. The coefficient on inflation is also highly significant and negative in 

all samples while the coefficient on real interest rate is consistently positive and significant 

across all estimations. The coefficient for the terms of trade is highly significant only for the 

Emerging/Developing countries group, while the coefficient for private credit to GDP is 

highly significant only when we restrict the sample to high income-OECD countries only. Its 

positive sign suggests that a deeper banking sector relative to the size of the economy is 

associated with higher likelihood of banking crisis. The coefficient on exchange rate 

overvaluation is only significant for the Emerging/Developing countries group. Finally, the 

variable current account is not significant at the global sample level, but turns out significant 

and with opposite signs when we use “regional” groupings pointing to opposite effects that 

tend to cancel out at the global sample level. All this confirms the usefulness of the “regional” 

                                                 
14 Other control variables are also used for robustness checks as described in section 4.2 below.  
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approach in order to detect the most significant crisis indicators for each class of economies 

and be able to use different determinants of crisis when studying the effects of liberalization 

and its interaction with banking governance and institutional quality. The direction of some 

variables changes depending on the sample and model used, but based on previous literature, 

the sign is not always consistent across studies and seems to vary depending on the sample 

and period.  

Next, we turn to the main focus of the paper and rerun the logit model by introducing 

the financial liberalization variable (FL) and its interaction with various indicators of banking 

governance and institutional variables (GOV) as shown in Equation (4). At this stage, we only 

keep the significant macroeconomic controls identified in the first stage estimation to reduce 

idiosyncratic noise and maximize the number of observations in the model estimation for each 

sample15. We report the results of these estimations in Table 3 for the global sample used as a 

benchmark, and in Tables 4 & 5 for the high income-OECD and Emerging/Developing 

countries respectively. The liberalization (FL) variable is measured by the modified version of 

the Financial Reform Index (Abiad et al. 2008) as described in the data section. The 

coefficients on the control variables all have similar signs and significance levels as in the fist 

step estimations reported in Appendix 3 before introducing the variables FL and GOV. 

Therefore we focus our analysis on the liberalization and governance effects.  

Similar to Angkinand et al. (2010), we find a positive coefficient for the FL variable 

while its squared term has a negative coefficient for all the specifications shown in Tables 3-

5. This confirms the inverted U-shaped relationship between liberalization and systemic 

banking crisis. Thus, increased financial reform, moving from repressed to relatively higher 

levels of liberalization of the financial system, initially increases the likelihood of systemic 

banking crisis up to a certain threshold, after which additional liberalization measures result 

in decreasing probability of crisis and reaches a minimum as countries move closer to being 

fully liberalized. Interestingly, we note that this inverted U-shaped relationship holds in the 

presence of the GOV variables and their interaction with FL, regardless of whether we use a 

“naïve” model based on all countries or a “regional” estimation approach. However, the 

statistical significance of the coefficients on FL is largely reduced for the high income-OECD 

sample, while remaining highly significant for the sample of Emerging/Developing countries.  

Next, we focus on the impact of the GOV variables, while still accounting for 

financial liberalization effects. Our initial expectations were to see negative coefficients 

suggesting that better governance is associated with lower likelihood of crisis. This 

                                                 
15 Note that a larger set of macroeconomic and financial control variables were tested in this step as 
explained in the robustness checks section below. 
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expectation is confirmed for most GOV measures when used without considering their 

interaction with liberalization as shown in Appendix 4. However, some interesting differences 

are revealed in the full model accounting for interaction effects as reported in Tables 3-5. For 

instance, the coefficient on banking supervision as a separate control variable is positive and 

highly significant for all samples, while its interaction with FL yields a negative and highly 

significant coefficient. The positive coefficient on the level of this variable indicates an 

increase in the likelihood of crisis. However this increase is mitigated by the interaction term 

with liberalization as show by the negative coefficient. This result is consistent with the study 

by Angkinand et al. (2010), which uses similar measures for liberalization and banking 

regulation and supervision. Note that when we exclude the interaction term from the model 

(as shown in Appendix 4), the overall impact of banking supervision is negative, suggesting 

that stronger stricter banking regulation and supervision reduces the probability of crisis. The 

magnitude of the coefficient suggests that the impact of the FL*GOV relationship on crisis is 

much stronger for high income-OECD countries than for Emerging/Developing countries. To 

help with the interpretation of the sign and direction of the impact of this governance measure 

on crisis (both in level and when interacted with FL), we refer to the top left graphs in Figures 

2 and 3 for each country group as discussed below.  

We also note interesting differences for the other GOV measures across the various 

samples. At the global sample level, all other GOV measures (except deposit insurance) have 

negative and mostly significant coefficients on the separate effects, but positive coefficients 

on the interaction effects with varying degrees of significance. However, when separating 

high-income OECD countries from the Emerging/Developing countries, we find that the 

impact of the variable “law and order” is much stronger (both in statistical significance, and 

in magnitude of the interaction term) for Emerging/Developing countries. On the other hand, 

the variable (lack of) corruption, which is highly significant in the global sample, looses its 

significance when comparing economies with more or less similar characteristics within each 

country group. The coefficient on government stability remains negative but is not significant 

in the “regional” model. This can be explained by the fact that other significant control 

variables have been included for each group of countries, compared to the basic controls used 

for the global sample. The coefficient on bureaucratic efficiency is much stronger both in 

magnitude and significance for the OECD sample, and so is the impact of deposit insurance, 

which yields very large and highly significant coefficients for high income-OECD countries.  

To provide an easier interpretation of the results described above, we plot the 

predicted probabilities of crisis showing marginal effects of each GOV measure at different 

levels of financial liberalization. We focus our analysis on the differences between the two 
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country groups as illustrated by Figures 2 and 3 for the high income-OECD and 

Emerging/Developing countries respectively. First, for banking supervision, we see that at 

very weak levels of supervision (value of (0)), increasing the liberalization level is associated 

with relatively higher probability of crisis for OECD countries, while for the sample of 

Emerging/Developing countries we see an initial increase followed by a decrease in the 

likelihood of crisis at higher levels of liberalization. For countries with stronger levels of 

banking supervision, we note a sharp drop in the probability of crisis with a steeper decline 

for stronger banking supervision values (going from 3 to 1). For all samples, we see a turning 

point (achieved earlier for Emerging/Developing countries as shown in the graphs) indicating 

the existence of a threshold in the degree of liberalization after which we always obtain lower 

probability of crisis with stricter banking supervision, although the difference in marginal 

effect does not seem very large across the various levels of the GOV measure.   

For the variable law and order, we see higher probability of crisis associated with 

poor legal systems (value of (1) as shown by the blue line for both country groups) at 

relatively lower levels of financial liberalization. At all levels of the law and order measure, 

the probability of crisis initially increases with increased liberalization reforms and then starts 

to decrease at higher levels of liberalization. This result holds regardless of the sample 

countries, however, there are important differences across the two groups of countries in such 

turning point when liberalization starts to have beneficial effects. For high income-OECD 

countries, we note that the steepest decline in the probability of crisis as we move to higher 

degrees of liberalization is achieved in the presence of poor legal environment (value of (1)). 

Beyond a certain level of liberalization, the marginal effect of the Law measure becomes 

rather small, though still decreasing as a function of liberalization16. For 

Emerging/Developing countries (in Figure 4), the decline in the likelihood of crisis starts to 

occur at lower values of liberalization in poor legal environments (at about FL= 4 for Law=1, 

the blue line) while such beneficial effect of liberalization starts to occur at much higher 

levels of FL for stronger legal environments (at about FL=11 for Law=6, the red line)). This 

suggests that the increased competition and market openness that accompany financial 

liberalization may help mitigate the negative impact of poor legal systems on financial 

stability and the likelihood of crisis.  

We obtain a similar result for the impact of (lack of) corruption and government 

stability for the Emerging/Developing markets group, with interaction effects that vary 

                                                 
16 Note that although the FL measure is on average higher for OECD countries (with a mean value of 
14.5), there is still a large variation across countries in this group based on the financial reform 
indicator with a standard deviation of 3.6 and individual levels ranging from 2 to 18. 
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depending on the level of liberalization. This is different from the results for the high income-

OECD countries (Figure 3), where we always obtain lower probability of crisis with better 

government stability regardless of the level of liberalization, although we see a steeper 

decline in crisis probability for the lowest value of government stability.  

The impact of the (lack of) corruption seems counter intuitive for the OECD sample, 

but it is worth noting the very small marginal effects as show by the Y axis in Figure 3 for the 

corruption measure (ranging from 0.02 to about 0.07), which, combined with the insignificant 

coefficient does not suggest that (lack of) corruption plays an important role for the advanced 

countries group.  However, when both advanced and developing countries are used in the 

same model as shown in Table 3, the coefficient on corruption is highly significant both in 

level and in interaction with liberalization. The lack of significance of this variable within 

each country group can be interpreted as due to the similarity in levels of corruption measures 

within each group, while more cross-country variation in the sample points to the existence of 

a net negative relationship between (lack of) corruption and likelihood of crisis. 

Looking at the impact of deposit insurance, first, we note a higher predicted 

probability of crisis associated with the presence of explicit deposit insurance (value of (1)) 

compared to implicit deposit insurance (value of (0)), both at the global sample and for the 

two country groups.  The positive coefficients on deposit insurance is in line with our 

expectations based on previous literature showing that explicit deposit insurance adds to the 

moral hazard problem and reduces market discipline. However, even in the presence of 

explicit deposit insurance, we note a decline in the crisis probability with higher values of 

liberalization, which starts much earlier for the Emerging/Developing markets group (at about 

FL=7) compared to the high income-OECD countries (at about FL=14)17.  

Finally, it is worth noting that the impact of bureaucratic efficiency on the 

relationship between liberalization and crisis also differs substantially across the two country 

groups.  First, for high income-OECD countries, the predicted crisis probability is much 

lower with better bureaucratic quality measures (lower line associated with a value of (4) in 

Figure 3 for all levels of FL up to about 15). However, we also see a decline in the likelihood 

of crisis after a certain level of liberalization is achieved regardless of the bureaucratic 

efficiency level. Interestingly, the steepest and most important decline is associated with poor 

bureaucratic quality levels (at a value of (0)). At very high levels of liberalization (at about 

FL≥15), the level of bureaucracy has almost no impact on the likelihood of crisis. In contrast, 

                                                 
17 Note that almost all countries in the high income-OECD sample have values of 1 for the deposit 
insurance variable (the group average is 0.95). This explains the difference in the predictive margins 
curves shown in Figure 3 for deposit insurance.  
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for Emerging/Developing countries, and beyond the more pronounced inverted U-shaped 

relationship between crisis probability and liberalization compared to the previous sample, we 

find that the predicted crisis probability is always higher at higher levels of bureaucratic 

efficiency. On the other hand, the steepest or rapid decline in the crisis probability observed at 

higher levels of financial liberalization is achieved in the presence of better bureaucratic 

quality (at a value of (4)).  

To conclude, and based on the Financial Reform Index as a more comprehensive 

measure of liberalization, our results suggest that, in general, financial liberalization tends to 

increase the likelihood of systemic banking crisis at initial stages of the financial reform 

process, but there seems to be a threshold level after which higher degrees of financial 

liberalization lead to lower probability of crisis. This result is consistent with Angkniand et al. 

(2010) and other studies mentioned in the review section documenting increased probability 

of crisis following the first years of liberalization while the effect is different at longer time 

horizons. Further, more interesting and novel findings are revealed when we study the 

relationship between crisis and liberalization conditional on the countries institutional 

environment and the quality of the banking sector governance. While there is evidence that, 

overall at the global sample, improved measures on most governance dimensions, are 

associated with lower probability of crisis18, this beneficial governance effect operates 

differently at different levels of liberalization and for different types of economies. Indeed, 

the introduction of interaction effects in the logistic regression model and the use of the 

“regional” estimation approach help disentangle such differences and nuances as shown by 

the results in Tables 4 and 5 and in Figures 2 and 3. Moreover, these results suggest that the 

type of institutional variables that may be most significant in mitigating the initial negative 

liberalization effect on crisis also seems to vary across countries and their level of 

development or income. Further analysis based on more specific characteristics at the 

individual country level would help identify more precisely the most significant institutional 

and governance variable(s) that policy makers should target in priority to help reduce the 

likelihood of crisis or limit its severity when implementing new liberalization enhancing 

financial reforms.         

 

4.2. Robustness checks 

                                                 
18 This result is stronger when we account for the effects of governance as separate control variables 
only (without interaction terms), regardless of whether they are used jointly or individually, as shown 
by the results reported in Appendix 4 and the corresponding figure in Appendix 5. 
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We perform a number of robustness checks, first with respect to the macroeconomic control 

variables included in the initial regressions, and second with respect to how the GOV 

variables are included in the model.  

Based on previous literature on the determinants of systemic banking crises, we also 

include in the model additional controls such as the ratio of M2 to Reserves and short-term 

debt to external debt. None of these variables is significant in any of the estimations, except 

that their inclusion reduces the number of observations substantially (for example, from 1040 

in the model with basic controls shown in column (1) of Appendix 3, to 779 when we 

introduce M2/Reserves and 557 when we add the debt indicator). A similar reduction in the 

number of observations is obtained for the two subsamples  while none of these additional 

control variables is significant to explain crisis probability. Therefore, for the benefit of 

maximizing the number of observations and limit the number of parameters in the model 

estimation, we ignore these variables in the main specifications that include both FL and 

GOV indicators as discussed in section 4.1 above. 

With respect to the GOV variables, we also explore their use in the panel logit model 

with a two-year lag instead of one-year lag as in the main results reported above. The 

rationale for this is that changes in quality of the institutional environment may take time 

before they start having an impact on the stability of the financial sector. Interestingly, only 

the banking supervision variable seems to become more strongly related (with significance 

levels higher than 1%) to the likelihood of systemic banking crisis when introduced with a 

two-year lag. This result holds for both the global sample and the Emerging/Developing 

countries sample, while there is no change in the significance of this measure for high 

income-OECD countries whether we use a one-year or a two-year lag. For the other GOV 

measures, the results remain largely unaffected with higher lags.  

Next, we re-run all the models shown in Tables 3 to 5 by dropping the GOV measures 

as separate explanatory variables and keep only their interactions with financial 

liberalization19. We focus our analysis on the “regional” analysis and report the results in 

Tables 6 and 7. Table 6 shows the results of this reduced model specification for the high 

income-OECD sample. The interaction terms are negative for all GOV measures except for 

(lack of) corruption and deposit insurance. This result is consistent with that obtained in Table 

4 when we include separate effects for the GOV measures.  Furthermore, the interactions 

between FL and corruption and between FL and stability are both significant once the level of 

                                                 
19 This specification with interaction terms only was the main specification used in a previous version 
of the paper, and we thank an anonymous referee for emphasizing the importance of including separate 
effects of the GOV variables as we now report in the paper. 
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the GOV variable is excluded while that between FL and Bureaucracy is no longer significant 

once the level of the GOV variable is excluded. The most significant interaction terms in the 

absence of level effects of GOV are obtained for banking supervision and government 

stability.  In Table 7, we report the results of the reduced model for the Emerging/Developing 

countries sample. The positive coefficients on the interaction terms are consistent with the 

results shown in Table 5 including level effects for GOV, but show higher statistical 

significance in the reduced model. Specifically, the interactions between FL and corruption 

and between FL and bureaucracy are both highly significant once the level of the GOV 

variable is excluded. 

 Finally, as mentioned above, we have also explored the impact of the GOV measures 

in levels only while excluding the interaction term with FL. A sample of these results for the 

global sample is reported in Appendix 4. Column (1) shows the results obtained when we 

include all six GOV measures together in the same regression. The remaining columns show 

the results when each GOV measure is introduced separately in the logit model. While the 

magnitude of the coefficients differs between the joint GOV and separate GOV estimations, 

the direction and significance levels remain overall the same for each GOV variable. Overall, 

the negative coefficients on most GOV variables shown in Appendix 4 confirm the 

expectation that better banking supervision, stronger law and order tradition, lower corruption 

and higher government stability help decrease the probability of banking crisis for a given 

level of financial liberalization. Appendix 5 shows the predicted probability of crisis for 

various levels of financial liberalization and conditional on the governance and institutional 

measures when ignoring interaction effects between FL and GOV20. The inverted U-shaped 

relationship between liberalization and crisis appears more strongly in this specification 

compared with the full model with interaction terms. We can see that the probability of crisis 

increases with increased liberalization up to a certain intermediate level, at which 

liberalization starts having a positive effect (lowering the likelihood of crisis). However, 

overall, and regardless of the level of liberalization, the probability of crisis is always lower 

with better governance and improved institutional quality (except for the measure of 

bureaucratic efficiency). The distance between various curves on the same graph can be 

interpreted as representing the marginal effect of the corresponding GOV variable on the 

likelihood of crisis for a given level of financial liberalization after controlling for all other 

determinants of crisis. 

                                                 
20 We show the graphs generated using the model with all GOV variables at the same time, but 
computing marginal effects at each specific GOV in each graph. The same results hold when we plot 
predicted probabilities based on regressions including one GOV variable at a time. 
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5. CONCLUSION 

Previous empirical research shows that systemic banking crises are frequent and not 

restricted to particular geographic regions or levels of economic and financial development. 

The recent global financial crisis that hit the US and other major economies reminded us that 

the costs of a systemic banking crisis to an economy (in terms of bailout costs and output 

losses) could be substantially high with lasting effects on the real sectors. Improving the 

design of EWSs to detect periods of increased risk of banking crisis is crucial to help 

governments take timely policy actions to prevent the crisis or limit its negative effects on the 

economy. False alarms about the occurrence of a crisis can be as costly as the failure to detect 

an upcoming one.  

The purpose of this paper is to reexamine the link between financial liberalization and 

the likelihood of systemic banking crises by taking into account the interaction between 

financial liberalization and measures of institutional quality and banking governance. While 

some previous papers included financial liberalization as an explanatory variable of banking 

crisis and others included limited institutional and governance factors as separate predictors 

of crises, there are only very few studies that examine directly the interaction between the two 

sets of variables at different levels of financial liberalization and for an extensive set of 

governance and institutional quality indicators. We take advantage of a more comprehensive 

liberalization measure, the Financial Reform Index, proposed by Abiad et al. (2008) which 

captures many dimensions of liberalization enhancing reforms and therefore appears more 

suitable to study the impact of liberalization on the likelihood of crisis and how such 

relationship may be affected by the quality of the institutional environment at various levels 

(or stages) of the liberalization process. Such relevant question is difficult to answer using 

binary measures of liberalization that only distinguish countries as either fully liberalized or 

fully repressed without regard to the intermediate stages between the two extreme cases.  

We use a multivariate logit model to estimate the probability of systemic banking 

crisis based on a sample of 53 countries over the period 1980-2005 covering 48 systemic 

banking crises. In addition to allowing for a non-linear relationship between financial 

liberalization and crisis, we focus on the interaction effects between liberalization and 

institutional and governance factors after controlling for the most significant crisis indicators 

identified in a first step early warning system. We use various institutional variables and 

governance measures including banking regulation and supervision, deposit insurance, law 

and order, lack of corruption, bureaucratic efficiency, and government stability.  
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Our results provide further evidence that there is an inverted U-shaped relationship 

between financial liberalization and systemic banking crisis that is robust to the country 

sample and independently from the level of governance and institutional quality measures. 

This finding is in contrast to earlier crisis literature pointing to liberalization as the main 

culprit to explain increased likelihood of financial crises. In this paper, we document that this 

is indeed the case at early stages of liberalization with a predicted probability of crisis 

reaching peaks at various intermediate levels of liberalization, depending on the countries 

sample. However, after that, liberalization starts to have a negative relationship with the 

likelihood of crisis. More specifically, we find that the turning point at which further 

liberalization starts reducing the likelihood of crisis seems to vary depending on the type of 

economy (advanced versus emerging/developing). The marginal impact of the governance 

and institutional quality measures seems to be significant overall, but its magnitude and 

direction also vary depending on the type of economy and its level of financial liberalization. 

Further research is needed to determine the types of institutional variables that may be most 

effective in mitigating the liberalization effect on the likelihood of crisis (or its severity) 

based on more refined classifications of countries according to more specific characteristics, 

for example by more disaggregated income levels, or by geographical proximity to account 

for contagion effects.  

Our findings have several implications for policy makers concerned about 

strengthening financial stability and reducing the likelihood of systemic banking crises, 

particularly in Emerging/Developing countries. First, improving the governance of the 

banking sector and the quality of institutions can indeed act as a shock absorber following the 

introduction of liberalization enhancing financial reforms, especially at the earlier stage when 

liberalization tends to be associated with higher probability of crisis. However, this is not 

always the case for all governance measures and at all times. The net impact of each 

governance measure depends on where the country is situated on the liberalization process 

after controlling for all the relevant determinants of crisis specific to the corresponding type 

pf economy (advanced versus emerging/developing). Second, given the non linear nature of 

the liberalization-crisis relationship, and the existence of a threshold beyond which 

liberalization can contribute to reducing the likelihood of crisis, it may be better for some 

countries to consider introducing various financial reforms simultaneously in order to achieve 

a higher liberalization degree faster as opposed to a slower and gradual process of financial 

reform which extends the fragile period during which we tend to see increased likelihood of 

crisis. Interestingly, the most significant and rapid decline in the likelihood of crisis (as 

illustrated by the slope of the predicted probability curves after reaching a peak) is sometimes 
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observed in poor governance environments. This suggests a two-way relationship where, at 

certain levels, the beneficial effect of liberalization weakens the potential negative impact of 

poor governance environments. Finally, the implication for international policy makers as 

well as for future academic research on financial crisis prediction, is that it is important to use 

better measures of financial liberalization and avoid the use of simplistic binary variables of 

either fully repressed or fully liberalized as most countries are somewhere in between. 

Further, it may be useful to use more homogeneous country groups that allow for the 

identification of different sets of explanatory variables for each group when developing global 

crisis prediction models.  
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Table 1. Summary Statistics 
Panel A. Global Sample 
VARIABLES Observation Mean Std.Dev.  Min Max 
Systemic Banking Crises 1375 0.149 0.357 0 1 
GDP Growth 1378 1.743 3.608 -16.510 15.811 
Real interest rate 1127 7.128 10.856 -46.633 84.047 
Inflation 1358 5.091 0.260 4.605 6.062 
Overvaluation 1338 0.090 23.980 -208.297 387.266 
Current account 
Terms of trade (%GDP) 
Private Credit (%GDP) 
Financial Liberalization Index 

1360 
1372 
1370 
1378 

-1.102 
62.800 
58.855 
11.384 

4.966 
32.512 
43.831 
5.115 

-18.183 
11.545 
3.907 
0 

24.458 
228.875 
232.875 
18 

Banking supervision 1378 0.978 1.014 0 3 
Law and order 1378 3.887 1.065 0 6 
Lack of corruption 1378 3.578 1.521 0 6 
Deposit insurance 
Bureaucratic efficiency 
Government stability 

1378 
1378 
1378 

0.849 
2.630 
7.521 

0.358 
1.148 
2.058 

0 
0 
1 

1 
4 
11.083 

 
Panel B. High-Income OECD Countries 
VARIABLES Observation Mean Std.Dev.  Min Max 
Systemic Banking Crises 572 0.804 0.272 0 1 
GDP Growth 572 2.186 2.534 -11.715 10.563 
Real interest rate 524 5.607 4.317 -5.977 50.984 
Inflation 561 5.183 0.146 4.667 5.388 
Overvaluation 572 -0.137 4.366 -15.323 16.746 
Current account 
Terms of trade (%GDP) 
Private Credit (%GDP) 
Financial Liberalization Index 

571 
566 
568 
572 

66.334 
89.228 
15.189 
14.560 

3.416 
41.536 
17.389 
3.643 

16.109 
9.011 
1.446 
2 

184.121 
232.202 
232.875 
18 

Banking supervision 572 1.520 1.106 0 3 
Law and order 572 5.388 0.891 2 6 
Lack of corruption 572 4.857 1.097 2 6 
Deposit insurance 
Bureaucratic efficiency 
Government stability 

572 
572 
572 

0.954 
3.674 
8.253 

0.208 
0.571 
1.712 

0 
1.750 
2 

1 
4 
11.083 

 
Panel C. Emerging/Developing Countries 
VARIABLES Observation Mean Std.Dev.  Min Max 
Systemic Banking Crises 803 0.199 0.399 0 1 
GDP Growth 806 1.429 4.222 -16.510 15.811 
Real interest rate 603 8.450 14.159 -46.633 84.047 
Inflation 797 5.027 0.300 4.605 6.062 
Overvaluation 766 0.034 15.259 -84.773 100.296 
Current account 
Terms of trade (%GDP) 
Private Credit (%GDP) 
Financial Liberalization Index 

789 
806 
802 
802 

-1.801 
60.318 
37.345 
9.129 

5.251 
33.251 
30.738 
4.805 

-18.183 
11.545 
3.907 
0 

24.458 
228.875 
210.417 
18 

Banking supervision 806 0.594 0.732 0 3 
Law and order 806 2.821 1.178 0 6 
Lack of corruption 806 2.671 1.057 0 6 
Deposit insurance 
Bureaucratic efficiency 
Government stability 

806 
806 
806 

0.774 
1.909 
7.002 

0.418 
0.877 
2.124 

0 
0 
1 

1 
4 
11.083 
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Table 2: Correlation Matrix of Governance & Institutional Measures 
 

Panel A. Global sample 
 (1) (2) (3) (4) (5) (6) 

Banking supervision  (1) 
Law and order (2) 
Lack of corruption (3) 
Deposit insurance (4) 
Bureaucratic efficiency (5) 
Government stability (6) 

1.000 
0.463 
0.274 
0.083 
0.462 
0.408 

 
1.000 
0.759 
0.120 
0.761 
0.440 

 
 
1.000 
0.090 
0.781 
0.287 
 

 
 
 
1.000 
0.130 
-0.013 
 

 
 
 
 
1.000 
0.399 
 

 
 
 
 
 
1.000 

 
 
Panel B. High-Income OECD Countries 

 (1) (2) (3) (4) (5) (6) 
Banking supervision  (1) 
Law and order (2) 
Lack of corruption (3) 
Deposit insurance (4) 
Bureaucratic efficiency (5) 
Government stability (6) 

1.000 
0.264 
-0.067 
0.019 
0.284 
0.067 

 
1.000 
0.618 
-0.144 
0.680 
0.149 

 
 
1.000 
-0.170 
0.588 
0.101 
 

 
 
 
1.000 
-0.134 
0.019 
 

 
 
 
 
1.000 
0.272 
 

 
 
 
 
 
1.000 

 
 
Panel C. Emerging/Developing Countries 

 (1) (2) (3) (4) (5) (6) 
Banking supervision  (1) 
Law and order (2) 
Lack of corruption (3) 
Deposit insurance (4) 
Bureaucratic efficiency (5) 
Government stability (6) 

1.000 
0.184 
-0.074 
-0.068 
 0.194 
 0.570 

 
1.000 
0.412 
-0.102 
0.365 
0.428 

 
 
1.000 
-0.116 
0.532 
0.119 

 
 
 
1.000 
-0.074 
-0.130 

 
 
 
 
1.000 
0.279 

 
 
 
 
 
1.000 
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Table 3. Interaction Effects of Liberalization and Governance on Crisis 
Naïve Model: All Countries in Sample 

 

Dependent variable: Systemic banking Crisis 

GDP Growth -0.160 -0.152 -0.155 -0.161 -0.163 -0.154 
 (5.14)*** (4.93)*** (5.02)*** (5.28)*** (5.06)*** (5.03)***
Inflation -0.802 -0.411 -0.425 -1.044 -0.819 -0.402 
 (6.03)*** (2.34)** (2.10)** (4.42)*** (3.75)*** (1.88)* 
Real interest rate 0.024 0.032 0.026 0.027 0.035 0.030 
 (2.36)** (3.04)*** (2.55)** (2.70)*** (3.15)*** (2.93)***
Private credit 0.028 0.021 0.022 0.021 0.022 0.022 
 (4.32)*** (3.35)*** (3.71)*** (3.62)*** (3.18)*** (3.94)***
FL 0.143 0.275 0.285 0.311 0.278 0.331 
 (1.50) (2.91)*** (3.06)*** (3.13)*** (2.90)*** (3.45)***
FL*FL -0.009 -0.034 -0.030 -0.020 -0.034 -0.026 
 (1.92)* (5.41)*** (5.09)*** (3.81)*** (4.75)*** (4.32)***
Bsupervision 3.614      
 (4.16)***      
FL*Bsupervision -0.266      
 (4.38)***      
Law  -0.926     
  (3.16)***     
FL*Law  0.083     
  (3.18)***     
Corruption   -0.815    
   (2.56)**    
FL*Corruption   0.063    
   (2.43)**    
Dinsurance    1.544   
    (1.23)   
FL*Dinsurance    -0.004   
    (0.04)   
Bureaucracy     -0.511  
     (1.17)  
FL*Bureaucracy     0.105  
     (2.50)**  
Stability      -0.373 
      (2.09)** 
FL*Stability      0.015 
      (1.02) 
Constant 1.211 1.259 1.115 1.000 1.818 0.981 
 (3.02)*** (3.14)*** (2.36)** (2.39)** (4.24)*** (2.41)** 
No. Obs. 1,061 1,061 1,061 1,061 1,061 1,061 
No. Countries 53 53 53 53 53 53 
Wald Test 108.87*** 114.63   *** 116.41*** 116.81*** 93.09*** 126.22***

This table reports the results of the panel logit model in Equation (4) for the global sample (naïve model with 
all countries). FL refers to the Financial Liberalization measure computed as the sum of the first six dimensions 
of the Financial Reform Index (Abiad et al., 2008). Bsupervision refers to the capital regulation and prudential 
supervision of the banking sector (also from Abiad et al., 2008); Corruption refers to the variable “lack of 
corruption”. Dinsurance refers to Deposit Insurance; Law refers to the variable “law and order”; Bureaucracy 
refers to the indicator of “bureaucratic efficiency” and Stability refers to the index measuring “government 
stability”. The numbers in parentheses represent t-statistics (in absolute value) and ***, **, * denote the 
significance level of 1%, 5%, and 10%, respectively. 
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Table 4. Interaction Effects of Liberalization and Governance on Crisis 
High-Income OECD Countries 

 

Dependent variable: Systemic banking Crisis 

GDP Growth -0.456 -0.360 -0.382 -0.554 -0.427 -0.403 
 (3.47)*** (3.20)*** (2.99)*** (3.45)*** (3.45)*** (3.28)***
Inflation -3.941 -3.120 -5.378 -22.316 3.189 -2.470 
 (4.93)*** (2.73)*** (3.92)*** (3.24)*** (1.54) (1.60) 
Real interest rate 0.419 0.407 0.424 0.430 0.391 0.438 
 (3.27)*** (3.62)*** (3.45)*** (3.37)*** (3.20)*** (3.66)***
Current Account -0.461 -0.300 -0.257 -0.208 -0.413 -0.270 
 (3.19)*** (2.82)*** (2.12)** (1.49) (3.32)*** (2.52)** 
Private credit 0.110 0.100 0.132 0.137 0.083 0.100 
 (4.57)*** (4.46)*** (4.81)*** (4.45)*** (3.86)*** (4.26)***
FL 0.115 0.288 0.177 0.409 0.191 0.421 
 (0.32) (0.83) (0.49) (1.14) (0.55) (1.16) 
FL*FL 0.006 -0.035 -0.027 -0.119 -0.163 -0.031 
 (0.38) (1.38) (1.01) (2.17)** (2.80)*** (1.10) 
Bsupervision 14.065      
 (3.72)***      
FL*Bsupervision -0.936      
 (3.96)***      
Law  -0.818     
  (0.53)     
FL*Law  0.072     
  (0.64)     
Corruption   0.557    
   (0.33)    
FL*Corruption   0.053    
   (0.47)    
Dinsurance    70.448   
    (2.45)**   
FL*Dinsurance    2.958   
    (2.01)**   
Bureaucracy     -15.456  
     (2.87)***  
FL*Bureaucracy     1.051  
     (2.57)**  
Stability      -0.615 
      (0.50) 
FL*Stability      0.006 
      (0.07) 
Constant 2.776 3.300 4.154 3.570 3.112 3.051 
 (4.51)*** (5.74)*** (7.73)*** (6.24)*** (5.47)*** (5.08)***
No. Obs. 494 494 494 494 494 494 
No. Countries           22           22           22           22           22           22 
Wald Test 35.90*** 45.61*** 49.79*** 36.20*** 42.19*** 41.37***

This table reports the results of the panel logit model in Equation (4) for the advanced countries group, which 
includes High Income OECD countries as classified by the World Bank (22 countries in our sample). FL 
refers to the Financial Liberalization measure computed as the sum of the first six dimensions of the Financial 
Reform Index (Abiad et al., 2008). Bsupervision refers to the capital regulation and prudential supervision of 
the banking sector (also from Abiad et al., 2008); Corruption refers to the variable “lack of corruption”. 
Dinsurance refers to Deposit Insurance; Law refers to the variable “law and order”; Bureaucracy refers to the 
indicator of “bureaucratic efficiency” and Stability refers to the index measuring “government stability”. The 
numbers in parentheses represent t-statistics (in absolute value) and ***, **, * denote the significance level of 
1%, 5%, and 10%, respectively.  
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Table 5. Interaction Effects of Liberalization and Governance on Crisis 
Emerging/Developing Countries 

 

Dependent variable: Systemic banking Crisis 

GDP Growth -0.117 -0.122 -0.123 -0.121 -0.154 -0.116 
 (3.65)*** (3.65)*** (3.82)*** (3.92)*** (4.32)*** (3.67)***
Inflation -0.684 -0.329 -0.640 -0.982 -1.077 -0.528 
 (4.74)*** (1.65)* (2.78)*** (4.66)*** (4.37)*** (2.17)** 
Real interest rate 0.024 0.031 0.025 0.021 0.033 0.026 
 (2.27)** (2.79)*** (2.29)** (2.13)** (2.84)*** (2.45)** 
Terms of Trade 0.025 0.025 0.027 0.020 0.024 0.023 
 (3.35)*** (3.07)*** (3.31)*** (3.05)*** (2.94)*** (3.19)***
Current Account 0.056 0.072 0.061 0.051 0.047 0.046 
 (2.07)** (2.60)*** (2.26)** (2.05)** (1.65)* (1.80)* 
Overvaluation 0.022 0.031 0.022 0.019 0.021 0.021 
 (2.09)** (2.59)*** (2.06)** (1.85)* (1.92)* (1.94)* 
FL 0.261 0.226 0.317 0.387 0.434 0.360 
 (2.30)** (1.97)** (2.72)*** (3.52)*** (3.58)*** (3.23)***
FL*FL -0.019 -0.043 -0.035 -0.028 -0.041 -0.035 
 (2.80)*** (5.57)*** (4.82)*** (4.00)*** (4.98)*** (4.11)***
Bsupervision 4.172      
 (2.98)***      
FL*Bsupervision -0.357      
 (3.16)***      
Law  -0.837     
  (2.27)**     
FL*Law  0.120     
  (3.41)***     
Corruption   -0.239    
   (0.61)    
FL*Corruption   0.056    
   (1.48)    
insurance    2.020   
    (1.84)*   
FL*Dinsurance    0.0002   
    (0.00)   
Bureaucracy     0.895  
     (1.66)*  
FL*Bureaucracy     0.038  
     (0.79)  
Stability      -0.174 
      (0.83) 
FL*Stability      0.018 
      (0.93) 
Constant 0.844 1.018 1.022 0.003 1.358 0.618 
 (1.73)* (2.17)** (2.04)** (0.01) (3.14)*** (1.24) 
No.Obs. 548 548 548 548 548 548 
No. Countries 31 31 31 31 31 31 
Wald Test 63.48*** 64.23*** 60.89*** 76.29*** 62.55*** 64.81***

This table reports the results of the panel logit model in Equation (4) for the emerging and developing countries 
group, which includes the remaining 31 countries in our sample. FL refers to the Financial Liberalization 
measure computed as the sum of the first six dimensions of the Financial Reform Index (Abiad et al., 2008). 
Bsupervision refers to the capital regulation and prudential supervision of the banking sector (also from Abiad 
et al., 2008); Corruption refers to the variable “lack of corruption”. Dinsurance refers to Deposit Insurance; 
Law refers to the variable “law and order”; Bureaucracy refers to the indicator of “bureaucratic efficiency” and 
Stability refers to the index measuring “government stability”. The numbers in parentheses represent t-statistics 
(in absolute value) and ***, **, * denote the significance level of 1%, 5%, and 10%, respectively. 
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Figure 1. Predicted Probability of Crisis for the Global Sample 
(With level and interaction effects of GOV) 

 
 

This figure shows the predicted probability of systemic banking crisis estimated from the coefficients in Table 3 
(all countries, including interaction and level effects of GOV) for different levels of financial liberalization at 
different levels of governance and institutional quality measures. Definitions of the GOV variable names are as 
per Table 3. 
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Figure 2. Predicted Probability of Crisis for High-Income OECD Countries  

(With level and interaction effects of GOV) 
 

 

This figure shows the predicted probability of systemic banking crisis estimated in Table 4 for different levels of 
financial liberalization at different levels of governance and institutional quality measures. Definitions of the 
GOV variable names are as per Table 4. 
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Figure 3. Predicted Probability of Crisis for Emerging/Developing Countries 

(With level and interaction effects of GOV) 
 

 

This figure shows the predicted probability of systemic banking crisis estimated in Table 5 for different levels of 
financial liberalization at different levels of governance and institutional quality measures. Definitions of the 
GOV variable names are as per Table 5. 
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Table 6. Interaction Effects of Liberalization and Governance on Crisis  
Reduced Model for High-Income OECD Countries 

 
GDP Growth -0.459 -0.378 -0.385 -0.520 -0.367 -0.400 
 (3.50)*** (3.27)*** (3.18)*** (3.58)*** (3.30)*** (3.34)***
Inflation -3.787 -3.518 -4.390 -7.420 -3.196 -3.157 
 (5.49)*** (5.23)*** (5.37)*** (3.90)*** (4.27)*** (4.87)***
Real interest rate 0.391 0.417 0.406 0.337 0.388 0.410 
 (3.49)*** (3.74)*** (3.50)*** (3.04)*** (3.45)*** (3.48)***
Current Account -0.307 -0.299 -0.271 -0.331 -0.297 -0.265 
 (2.60)*** (2.76)*** (2.36)** (2.69)*** (2.74)*** (2.47)** 
Private credit 0.102 0.102 0.117 0.103 0.100 0.100 
 (4.65)*** (4.48)*** (4.69)*** (4.70)*** (4.50)*** (4.62)***
FL 0.482 0.310 0.313 0.202 0.331 0.493 
 (1.38) (0.90) (0.90) (0.61) (0.95) (1.32) 
FL*FL -0.017 -0.019 -0.032 -0.142 -0.013 -0.021 
 (1.25) (1.18) (2.19)** (2.82)*** (0.77) (1.43) 
 
FL*Bsupervision 

 
-0.073 

     

 (2.16)**      
FL*Law  -0.013     
  (0.33)     
FL*Corruption   0.057    
   (1.91)*    
FL*Dinsurance    3.422   
    (2.55)**   
FL*Bureaucracy     -0.064  
     (0.73)  
FL*Stability      -0.036 
      (2.83)***
Constant 3.185 3.348 3.710 2.977 3.212 3.103 
 (5.67)*** (5.95)*** (6.66)*** (5.08)*** (5.52)*** (5.45)***
No. Obs.         494         494         494         494         494         494 
No. Countries           22           22           22           22           22           22 
Wald Test 43.71*** 44.88*** 44.73*** 39.70*** 44.99*** 41.37***
This table reports the results of the panel logit model in Equation (4) without level effects of the GOV 
variables, for the advanced countries group, which includes High Income OECD countries as classified by the 
World Bank (22 countries in our sample). FL refers to the Financial Liberalization measure computed as the 
sum of the first six dimensions of the Financial Reform Index (Abiad et al., 2008). Bsupervision refers to the 
capital regulation and prudential supervision of the banking sector (also from Abiad et al., 2008); Corruption 
refers to “lack of corruption”; Dinsurance refers to Deposit Insurance; Law refers to the variable “law and 
order”; Bureaucracy refers to the indicator of “bureaucratic efficiency” and Stability refers to the index 
measuring “government stability”. The numbers in parentheses represent t-statistics (in absolute value) and 
***, **, * denote the significance level of 1%, 5%, and 10%, respectively. 
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Table 7. Interaction Effects of Liberalization and Governance on Crisis 
Reduced model for Emerging and Developing Countries 

 
GDP Growth -0.142 -0.131 -0.128 -0.121 -0.141 -0.119 
 (4.22)*** (3.95)*** (3.94)*** (3.95)*** (4.16)*** (3.82)***
Inflation -0.715 -0.582 -0.701 -0.640 -0.681 -0.690 
 (5.14)*** (3.92)*** (4.61)*** (5.02)*** (4.40)*** (4.94)***
Real interest rate 0.025 0.030 0.025 0.022 0.034 0.025 
 (2.46)** (2.71)*** (2.37)** (2.14)** (2.91)*** (2.40)** 
Trade 0.026 0.022 0.028 0.020 0.023 0.023 
 (3.45)*** (2.92)*** (3.33)*** (2.95)*** (2.90)*** (3.20)***
Current Account 0.056 0.074 0.066 0.051 0.051 0.047 
 (2.10)** (2.67)*** (2.40)** (2.03)** (1.83)* (1.85)* 
Overvaluation 0.023 0.022 0.020 0.018 0.019 0.019 
 (2.13)** (2.06)** (1.89)* (1.76)* (1.81)* (1.79)* 
FL 0.412 0.208 0.258 0.236 0.246 0.381 
 (3.86)*** (1.74)* (2.04)** (1.99)** (2.13)** (3.43)***
FL*FL -0.028 -0.032 -0.031 -0.030 -0.037 -0.031 
 (4.36)*** (4.90)*** (4.84)*** (5.00)*** (5.23)*** (4.73)***
 
FL*Bsupervision 

 
-0.048 

     

 (2.04)**      
FL*Law  0.052     
  (3.32)***     
FL*Corruption   0.044    
   (2.06)**    
FL*Dinsurance    0.196   
    (2.59)***   
FL*Bureaucracy     0.105  
     (4.55)***  
FL*Stability      0.003 
      (0.41) 
Constant 0.437 0.913 1.100 0.040 1.140 0.584 
 (0.80) (1.94)* (2.22)** (0.07) (2.60)*** (1.18) 
No.Obs. 535 548 548 548 548 548 
No. Countries 31 31 31 31 31 31 
Wald Test 71.23*** 64.02*** 60.25*** 75.74*** 63.00*** 65.72***
This table reports the results of the panel logit model in Equation (4) without level effects for the GOV 
variables, for the emerging and developing countries group, which includes the remaining 31 countries in our 
sample. FL refers to the Financial Liberalization measure computed as the sum of the first six dimensions of 
the Financial Reform Index (Abiad et al., 2008). Bsupervision refers to the capital regulation and prudential 
supervision of the banking sector (also from Abiad et al., 2008); Corruption refers to “lack of corruption”; 
Dinsurance refers to Deposit Insurance; Law refers to the variable “law and order”; Bureaucracy refers to the 
indicator of “bureaucratic efficiency” and Stability refers to the index measuring “government stability”. The 
numbers in parentheses represent t-statistics (in absolute values) and ***, **, * denote the significance level 
of 1%, 5%, and 10%, respectively. 
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Appendix 1. Episodes of Systemic Banking Crises 
 
 

Countries Dates of systemic banking crises 

Algeria 1990–92 

Argentina (1980–82), (1989-90), 1995, (2001-2003) 

Austria   

Bangladesh Late 1980s–96 

Belgium   

Brazil 1990- (1994-99) 

Canada   

Chile 1981–83 

Colombia 1982–87 

Costa Rica 1994–96 

Cote d’Ivoire 1988-1992 

Denmark   

Dominican Republic 1991–93 

Ecuador  1982- (1996-2001) 

Egypt Early 1980s 

El Salvador 1989 

Finland 1991–94 

France   

Germany   

Greece   

India 1993 

Indonesia 1997–2002 

Ireland   

Italy   

Jamaica 1996–2000 

Japan 1991–2002 

Jordon 1989 

Kenya (1985–89), (1992-1995) 

Korea, Rep 1997–2002 

Malaysia 1997–2002 

Mexico (1981–91), (1994-97) 

Morocco Early 1980s 

Netherlands   

New Zealand   

Nigeria 1991–95 
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Norway 1987–93 

Pakistan   

Paraguay 1995–2000 

Peru 1983–90 

Philippines (1981–87), (1998-2002) 

Portugal   

South Africa   

Spain 1977–85 

Sri Lanka 1989–93 

Sweden 1991–94 

Switzerland   

Thailand (1983–87), (1997-2002) 

Tunisia   

Turkey (1982–85), (2000-2002) 

United Kingdom   

United States 1988 

Uruguay (1981–84), 2002 

Venezuela 1994–95 

 
Source:  Laeven and Valencia (2012) and Caprio and Klingebiel (2003). 

 
 

Countries included in our “High-Income OECD” sample (22): 
Austria, Belgium, Canada, Chile, Denmark, Finland, France, Germany, Greece, 
Ireland, Italy, Japan, Korea, the Netherlands, Norway, New Zealand, Portugal, 
Spain, Sweden, Switzerland, the United Kingdom, and the United States. 

 
Countries included in our “Emerging and Developing countries” sample (31): 
All other countries from the above table not included in the OECD group. 
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Appendix 2. Variables Definition and Sources 

 
 
Variables Definition Source 
 
Systemic 
banking crises  
 
Financial 
Liberalization 
(FL)   
 
 
 
GDP growth 
 
Inflation  
 
Current 
account 
 
Overvaluation 
 
 
 
Terms of Trade 
 
Private credit 
 
Banking 
supervision 
(Bsupervison) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Law and order 
 
 
 
Lack of 
corruption 
 
 
Deposit 
insurance  
 

 
Dummy variable : 1 if there is a crisis and 0 otherwise 
 
 
Financial Reform Index:  includes 6 dimensions of financial 
liberalization. Each one takes values between 0 and 3, from 
fully repressed to fully liberalized. The aggregate Financial 
Liberalization measure takes values between 1 and 18.   
 
 
Real GDP per capita growth rate 
 
Log (100+aunnual percent change in consumer price index) 
 
Ratio of current account over GDP 
 
 
Difference between exchange rate and HP detrended exchange 
rate (Hodrick and Prescott filtering parameter: Lambda = 104) 
 
 
Ratio of the terms of trade over GDP 
 
Credit to private sector divided by GDP 
 
Index of capital regulation and prudential supervision of the 
banking sector. This index has 4 components:  
(a) Has a country adopted a capital adequacy ratio based on the 
Basle standard? (0/1).  
(b) Is the banking supervisory agency independent from 
executives’ influence? (0/1/2) 
(c) Does a banking supervisory agency conduct effective 
supervisions through on-site and off-site examinations? (0/1/2) 
(d) Does a country’s banking supervisory agency cover all 
financial institutions without exception? (0/1) 
The total index is coded by summing up these four dimensions, 
which are assigned a degree of reform as follows: (3) for 
highly regulated and supervised [total score = 6]; (2) for 
largely regulated and supervised [score = 4-5]; (1) for less 
regulated and supervised [score= 2-3] and (0) for not regulated 
or supervised [score= 0-1] 
 
Measure of the law and order tradition of a country. It ranges 
from 6, strong law and order tradition, to 1, weak law and 
order tradition. 
 
The level of corruption ranges from 0 (high level of 
corruption) to 6 (low level of corruption).  
 
This index takes the value of 1 if there is explicit deposit 
insurance and 0 for implicit deposit insurance.  
 
 

 
Caprio and Klingebiel  (2003); 
Laeven and Valencia (2012) 
 
Abiad et al. (2008) 
 
 
 
 
 
WDI 
 
WDI  
 
WDI 
 
 
Author’s calculations using 
real effective exchange rates 
(datastream and IFS)  
 
WDI 
 
WDI  
 
Abiad et al. (2008) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
International Country Risk 
Guide (ICRG) 
 
 
International Country Risk 
Guide (ICRG) 
 
Demirgüç-Kunt et al. (2005) 
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Bureaucratic 
efficiency 
 
 
 
 
Government 
stability 

Index of bureaucratic efficiency. High points are given to 
countries where the bureaucracy has the strength and expertise 
to govern without drastic changes in policy or interruptions in 
government services. The index ranges between 0 and 4. 
 
This is an assessment both of the government’s ability to carry 
out its declared program(s), and its ability to stay in office. The 
risk rating assigned is the sum of three components, each with 
a maximum score of 4 points and a minimum score of 0 points. 
A score of 4 points indicates Very Low Risk and a score of 0 
indicates Very High Risk. The total score ranges between 0 
and 12. 

International Country Risk 
Guide (ICRG) 
 
 
 
International Country Risk 
Guide (ICRG) 
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Appendix 3. Early Warning Indicators (EWI) of Systemic Banking Crisis 
 
 

  Depend Variable: Systemic Banking Crisis 

 All Countries 
(Naïve model) 

High Income OECD 
Countries only 

Emerging/Developing 
Countries only 

GDP Growth -0.161 -0.247 -0.122 

 (5.31)*** (2.10)** (4.02)*** 

Inflation -2.516 -2.992 -2.104 

 (4.11)*** (3.09)*** (3.53)*** 

Real Interest Rate 0.036 0.479 0.024 

 (3.39)*** (3.32)*** (2.46)** 

Terms of Trade 0.010 -0.101 0.017 

 (1.63) (1.64) (2.59)*** 

Current Account 0.020 -0.319 0.050 

 (0.81) (2.26)** (2.00)** 

Overvaluation 0.008 -0.033 0.021 

 (1.32) (1.41) (2.07)** 

Private Credit 0.018 0.091 0.003 

 (3.26)*** (3.71)*** (0.40) 

 

Nb. Obs. 

 
  1040 

 
494 

 
546 

Nb. Countries 53 22 31 

This table reports the results of step one of our methodological approach whereby we estimate the 
likelihood of systemic banking crisis using standard macroeconomic and financial control variables 
before including liberalization and governance measures (Panel logit regressions from Equation (1) 
model). All variables are used with one-year lag with respect to the crisis variable. Only statistically 
significant variables from this step are used in the main model of Equation (4) shown in the next tables. 
All variables and their sources are described in Appendix A. The numbers in parentheses represent t-
statistics (in absolute value). ***, **, and * denote the significance level at 1%, 5% and 10%, 
respectively.  
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Appendix 4. Effect of Liberalization and Governance on Crisis 

Naive model (all countries) with no interaction effects 
 

Dependent variable: Systemic banking Crisis 

GDP Growth -0.177 -0.160 -0.156 -0.157 -0.161 -0.170 -0.156 
 (5.53)*** (5.23)*** (5.10)*** (5.16)*** (5.28)*** (5.33)*** (5.11)*** 
Inflation -0.778 -0.799 -0.751 -0.702 -1.039 -1.063 -0.569 
 (3.13)*** (6.12)*** (5.20)*** (4.30)*** (5.15)*** (5.41)*** (4.03)*** 
Real interest rate 0.032 0.027 0.027 0.028 0.027 0.031 0.030 
 (3.05)*** (2.68)*** (2.68)*** (2.73)*** (2.70)*** (2.86)*** (2.90)*** 
Private credit 0.020 0.023 0.024 0.023 0.021 0.025 0.023 
 (3.19)*** (3.92)*** (4.00)*** (3.95)*** (3.63)*** (3.66)*** (4.00)*** 
FL 0.395 0.305 0.312 0.312 0.310 0.290 0.354 
 (4.11)*** (3.35)*** (3.38)*** (3.41)*** (3.37)*** (3.08)*** (3.78)*** 
FL*FL -0.022 -0.020 -0.021 -0.021 -0.021 -0.021 -0.022 
 (4.68)*** (4.31)*** (4.65)*** (4.72)*** (4.59)*** (4.52)*** (4.80)*** 
Bsupervision -0.291 -0.144      
 (1.29) (0.73)      
Law -0.052  -0.099     
 (0.31)  (0.76)     
Corruption -0.438   -0.122    
 (2.21)**   (0.89)    
Dinsurance 1.172    1.510   
 (1.41)    (1.76)*   
Bureaucracy 0.850     0.469  
 (3.56)***     (2.20)**  
Stability -0.250      -0.202 
 (3.95)***      (3.46)*** 
Constant 0.901 1.122 1.120 0.988 0.999 1.664 1.027 
 (1.58) (2.72)*** (2.73)*** (2.16)** (2.39)** (3.78)*** (2.54)** 
No.Obs.         1,061         1,061         1,061        1,061         1,061         1,061        1,061 
No. Countries              53              53              53             53              53              53             53 
Wald Test 128.86*** 112.65*** 111.64*** 111.83*** 116.82*** 95.16*** 123.52*** 
This table reports the results of the panel logit model in Equation (4) for the global sample but without interaction terms between FL and GOV. 
All variables definitions are as in previous tables. The numbers in parentheses represent t-statistics (in absolute value) and ***, **, * denote the 
significance level of 1%, 5%, and 10%, respectively. 
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Appendix 5. Predicted Probability of Crisis: 
Model without interaction effects of GOV 

 

This figure shows the predicted probability of systemic banking crisis estimated in a model without interaction 
effects between FL and GOV (based on the Table in Appendix 4) for different levels of financial liberalization at 
different levels of governance and institutional quality measures. 
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