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Abstract 

In this study, we examine the relationship between the development level of a country and stability of its 
financial system. We look at seven measures of stability. These are Bank z-score, Bank non-performing loans 
to gross loans, Bank capital to total assets, Bank credit to bank deposits, Regulatory capital to risk-weighted 
assets, Liquid assets to deposits and short term funding, and Provisions to non-performing loans. First, we 
compare developed and less developed countries’ stability measures. Do developed countries have more stable 
financial systems than less developed countries or is the opposite true? When we compare high-income 
countries to low- and middle-income countries, we find that low- and middle-income countries have better 
“stability” values in five measures. For the other two measures, we do not find any significant difference 
between the two groups. Then, we look at how high-income OECD countries differ from high-income non-
OECD countries in terms of their financial system’s stability. When we compare high-income OECD-member 
countries to high-income Non-OECD-member countries, we find that high-income Non-OECD-member 
countries have better “stability” values in four measures. For the other three measures, we do not find any 
significant difference between the two groups. We conclude that developed countries, especially OECD 
members, are under greater risk when facing an economic/financial crisis.  
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Introduction  

In this study, we examine the relationship between the development level of a country and the stability of its 
financial system. We use World Bank’s Global Financial Development Database (GFDD) which have data on 
203 countries. This database includes seven measures for stability. These are Bank z-score, Bank non-
performing loans to gross loans, Bank capital to total assets, Bank credit to bank deposits, Regulatory capital 
to risk-weighted assets, Liquid assets to deposits and short term funding, and Provisions to non-performing 
loans. First, we examine whether OECD membership affects stability. For this purpose, we compare the 
measures of high-income OECD-member countries and high-income non-OECD-member countries. Then, we 
examine how development level itself affects stability. To achieve that objective, we compare the measures of 
high-income countries to those of low- and middle-income countries. 

The previous studies use different measures for “stability”. These studies focus on different variables like 
exchange rates, interest rates, the central bank’s reserves, the drop in GDP, the decline in the stock market, or 
a combination of these measures. For example, Edwards (1989), Bruggemann and Linne (1999), Frankel and 
Rose (1996), and Osband and Rijckeghem (2000) focus on nominal exchange rates mainly against the U.S. 
dollar. Apoteker and Barthelemy (2000) and Goldfajn and Valdes (1998) focus on real exchange rates. Sachs, 
Tornell and Velasco (1996), Fratzcher (1998), Corsetti, et al (1998), Kaminsky et al. (1998), Bussiere and 
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Mulder (1999, 2000), Berg and Pattillo (1999), and Tornell (1999) combine exchange rates with changes in 
reserves and use this combination as an indicator. Meanwhile, other papers like Herrera and Garcia (1999), 
Eichengreen, Rose and Wyplosz (1995), and Hawkins and Klau (2000) combine changes in interest rates, 
reserves, and the exchange rate, and use this as an indicator. 

In this paper, we look from a different perspective and focus on “banks’ stability”. We believe that these “bank 
stability” measures (i.e. Bank z-score, Bank non-performing loans to gross loans, Bank capital to total assets, 
Bank credit to bank deposits, Regulatory capital to risk-weighted assets, Liquid assets to deposits and short 
term funding, and Provisions to non-performing loans) are more direct measures of “financial system stability”, 
therefore we argue that the conclusions drawn here will better represent the stability of the financial system.  

As mentioned above, in this study, we examine how developed countries and less developed countries differ 
in terms of “stability”. We also examine whether there is a significant difference between high-income OECD 
members and high-income non-OECD members. These two groups of countries have different cultures. They 
also differ in terms of resources and infrastructure. The comparison of these two groups of countries in this 
study will shed a new light on how these factors (i.e. mainly culture, resources and infrastructure) affect the 
vulnerability of their financial systems. We are hoping that our findings will guide policymakers by showing 
them which group of countries are more vulnerable to a sudden shock that is caused by an economic/financial 
crisis.  

The paper proceeds as follows: Section 1 discusses the previous literature; Section 2 states the hypotheses; 
Section 3 describes the data and the methodology; Section 4 shows the results of the empirical tests; and 
Section 5 concludes. 

1. Literature Review 

Previous papers examine different measures of stability. While some of them focus on the changes in the 
exchange rates and interest rates, others focus on the central bank reserves, the GDP, the stock market, or a 
combination of these measures. Bruggemann and Linne (1999), Edwards (1989), Frankel and Rose (1996), 
and Osband and Rijckeghem (2000) examine the changes in nominal exchange rates (mainly against the U.S. 
dollar) while Apoteker and Barthelemy (2000) and Goldfajn and Valdes (1998) focus on real exchange rates. 
Rose and Spiegel (2012), on the other hand, examine the changes in the SDR exchange rate.   

Several other papers focus on a combination of different measures. Herrera and Garcia (1999), Eichengreen, 
Rose and Wyplosz (1995), and Hawkins and Klau (2000) examine a measure that combines changes in interest 
rates, the exchange rate and the reserves. Fratzcher (1998), Sachs, Tornell and Velasco (1996), Corsetti, et al 
(1998), Bussiere and Mulder (1999, 2000), Kaminsky et al. (1998), Berg and Pattillo (1999), and Tornell 
(1999) focus on a measure that is combination of exchange rates and changes in reserves. Yet other papers 
analyze the drop in GDP (Ghosh and Ghosh 2003) and equity market changes (Grier and Grier 2001).  

Hawkins and Klau (2000), Kaminsky et al (1998) and Abiad (2003) do reviews of the literature to determine 
the most commonly used measures. Frankel and Saravelos (2010) integrate the findings of these reviews and 
provides a more systematic analysis of the indicators in the studies cited by Abiad (2003). Their paper explains 
that past movements in the real exchange rate and the central bank reserves have proven the most useful in 
explaining crises.  

Frankel and Saravelos (2010) show use six different variables to measure the 2008-2009 crisis. These are stock 
market performance, drops in GDP and industrial production, reserve losses, currency depreciation, and 
participation in an IMF program. They explain that the real exchange rate, GDP, foreign exchange reserves, 
the growth rate of credit, and the current account are the most common significant indicators found in the 
previous literature. They especially show reserves and the real exchange rate as the two most commonly found 
indicators of a crisis. 

Obstfeld, Shambaugh and Taylor (2009, 2010) use the percentage depreciation of local currencies against the 
US dollar as a proxy of the crisis. Rose and Spiegel (2012) use a model that combines the changes in real GDP, 
country credit ratings, the stock market, and the exchange rate to predict the crisis. Jara, Moreno and Tovar 
(2009) argue that although Latin America was negatively affected during the 2008 crisis, the impact was less 
severe than the impact during the previous crises. Jara, Moreno and Tovar (2009) contend that policy responses 
across the region were significant, and in many cases pre-emptive. According to the authors central banks tried 
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to provide foreign currency liquidity to the private sector in order to ensure both the continued availability of 
external financing and the continued operation of foreign exchange markets. 

Berkmen et al. (2009) focus on the 2008 crisis and look at the change in growth forecasts by professional 
economists before and after the crisis. They show that countries with more rapid credit growth and more 
leveraged domestic financial systems had suffered larger downward revisions.  

Lane and Milesi-Ferretti (2011) find that the countries that suffered most in 2008-2009 were those that had 
previously shown higher current account deficits, pre-crisis growth trade openness and share of manufacturing. 
The authors also show that high-income countries were hit more than low-income countries (the opposite of 
what was seen during previous global shocks). Dominguez, Hashimoto and Ito (2011) and Llaudes, Salman 
and Chivakul (2011) support this by showing that emerging market countries that had accumulated reserves 
earlier suffered lower output declines in the global recession. 

Han and Melecky (2013) find that greater access to bank deposits can make the deposit funding base of banks 
more resilient in times of financial stress. According to the authors, broader access to bank deposits is important 
for financial stability. 

2. Hypotheses 

We expect high-income countries’ financial systems to be less stable than those of other countries. Due to the 
reasons explained above, we also expect high-income OECD member countries’ financial systems to be less 
stable than those of non-OECD member countries.  

Therefore, our formal hypotheses are as follows: 

Hypothesis 1: High-income countries’ financial systems are less stable compared to other countries’ financial 
systems.  

Hypothesis 2: High-income OECD member countries’ financial systems are less stable compared to high-
income non-OECD member countries’ financial systems.  

Table 1-Panel A shows that, for some of the stability measures, we expect the High-Income OECD countries 
to have higher values, while for others, we expect the High-Income Non-OECD countries to have higher 
values.  

Similarly, Panel B shows that, for some of the stability measures, we expect the High-Income countries 
(including the Non-OECD countries) to have higher values, while for others, we expect “Other” countries to 
have higher values. In the next section, we explain all of the variables in detail.  

Table 1. The Expected Results of the Comparisons 

Panel A. High-Income OECD vs High-Income Non-OECD 
Variable OECD Non-OECD 
Bank Z-score  X 
Bank non-performing loans to gross loans (%) X  
Bank capital to total assets (%)  X 
Bank credit to bank deposits (%) X  
Regulatory capital to risk-weighted assets (%)   X 
Liquid assets to deposits and short term funding (%)  X 
Provisions to non-performing loans (%)  X 
Panel B. High-Income vs Other 
Variable High-Income Other 
Bank Z-score  X 
Bank non-performing loans to gross loans (%) X  
Bank capital to total assets (%)  X 
Bank credit to bank deposits (%) X  
Regulatory capital to risk-weighted assets (%)   X 
Liquid assets to deposits and short term funding (%)  X 
Provisions to non-performing loans (%)  X 

Source: Author’s own work. 

3. Data and Methodology 

In this study, as measures of stability, we use seven variables. These are listed below with their sources 
explained in parenthesis. We actually collected the data from World Bank’s Global Financial Development 



Financial Markets, Institutions and Risks, Volume 5, Issue 2, 2021                                                                                    
ISSN (online) – 2521-1242 ISSN (print) – 2521-1250 

8 

 

Database (GFDD) which has information on access to finance, and depth, efficiency, and stability of financial 
systems in the world. World Bank collected these data from different sources. All of the variables and their 
definitions are taken from World Bank’s Global Financial Development Database. 

Below are the “stability” measures that we are using in this study: 

Bank Z-score 

Bank non-performing loans to gross loans (%) 

Bank capital to total assets (%) 

Bank credit to bank deposits (%) 

Regulatory capital to risk-weighted assets (%)  

Liquid assets to deposits and short term funding (%) 

Provisions to non-performing loans (%)  

Out of the 203 countries in the sample, 31 countries are High-Income OECD countries, 29 countries are High-
Income Non-OECD countries, 108 countries are Middle-Income countries, and 35 countries are Low-Income 
countries. 

In order to compare the High-Income countries to the Other countries and also to compare the High-Income 
OECD countries to the High-Income Non-OECD countries, we use the Mann-Whitney-Wilcoxon test in the 
following section. 

In the next section, we show the summary statistics for each group (i.e. High-Income OECD, High-Income 
Non-OECD, Middle-Income, and Low-Income countries). We also show the results of our empirical tests (i.e. 
Mann-Whitney-Wilcoxon test) that compare the stability measures of the High-Income OECD countries and 
the High-Income Non-OECD countries, and also the measures of the High-Income OECD countries and the 
Middle- and Low-Income countries. 

4. Empirical Results 

Table 2-Panel A shows the summary statistics for the High-Income OECD Countries. Table 2-Panel B shows 
the summary statistics for the High-Income Non-OECD Countries. We are seeing that, in four measures (i.e. 
“Bank non-performing loans to gross loans (%)”, “Bank credit to bank deposits (%)”, “Liquid assets to deposits 
and short term funding (%)”, and “Provisions to non-performing loans (%)”), the High-Income OECD 
countries have higher values compared to the High-Income Non-OECD countries.  

In terms of the other three measures (i.e. “Bank Z-score”, “Bank capital to total assets (%)”, and “Regulatory 
capital to risk-weighted assets (%)”), the High-Income Non-OECD countries have higher values. 

Table 2. Stability of the Financial System in High-Income Countries 

Panel A. High-Income OECD Countries     
Variable Mean StD Min. Max. 
Bank Z-score 13.45 8.17 -3.45 33.35 
Bank non-performing loans to gross loans (%) 6.48 7.76 0.40 38.80 
Bank capital to total assets (%) 6.68 2.01 4.30 11.20 
Bank credit to bank deposits (%) 119.88 36.74 47.29 198.20 
Regulatory capital to risk-weighted assets (%)  14.89 3.24 9.30 24.00 
Liquid assets to deposits and short term funding (%) 37.55 26.41 9.51 133.78 
Provisions to non-performing loans (%) 44.95 16.61 2.50 71.40 
Panel B. High-Income Non-OECD Countries     
Variable Mean StD Min. Max. 
Bank Z-score 17.90 9.54 0.83 45.83 
Bank non-performing loans to gross loans (%) 5.39 4.13 0.70 12.30 

Bank capital to total assets (%) 11.09 3.33 6.90 17.20 
Bank credit to bank deposits (%) 92.44 23.69 49.94 133.80 
Regulatory capital to risk-weighted assets (%)  16.55 2.67 12.80 21.20 

Liquid assets to deposits and short term funding (%) 25.98 13.47 11.78 68.90 

Provisions to non-performing loans (%) 41.50 20.06 11.50 67.80 
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Source: Author’s own work. 

Table 3 shows the results of the Mann-Whitney-Wilcoxon tests that compare the “stability” variables in High-
Income OECD countries and the High-Income Non-OECD countries. We expect High-Income Non-OECD 
countries to have more stable financial systems compared to High-Income OECD countries. By design, we 
expect High-Income Non-OECD countries to have higher values for some of these variables and lower values 
for the other variables. Table 1 has summarized our expectations.  

Table 3. Stability of the Fin. System in High-Income OECD vs. Non-OECD Countries 

Variable OECD Non-OECD p-value Expected? 
Bank Z-score 13.45 17.90 0.0353 YES 
Bank non-performing loans to gross loans (%) 6.48 5.39 0.4830  
Bank capital to total assets (%) 6.68 11.09 0.0004 YES 
Bank credit to bank deposits (%) 119.88 92.44 0.0037 YES 
Regulatory capital to risk-weighted assets (%)  14.89 16.55 0.0469 YES 
Liquid assets to deposits and short term funding (%) 37.55 25.98 0.1193  
Provisions to non-performing loans (%) 44.95 41.50 0.3482   

Source: Author’s own work. 

Table 3 shows that, as expected, High-Income Non-OECD countries have significantly higher values in terms 
of “Bank Z-score”. Having higher values in this measures means that the financial systems of High-Income 
Non-OECD countries are more stable than the financial systems of High-Income OECD countries. While the 
mean value of “Bank Z-score” is 13.45 for High-Income OECD countries, the corresponding value is 17.90 
for High-Income Non-OECD countries (p-value of the difference=0.0353).  

In terms of “Bank non-performing loans to gross loans (%)”, we expect High-Income OECD countries to have 
higher values. But, the table shows that there is no significant difference between the two groups in terms of 
this measure. While the mean value of this measure is 6.48% for High-Income OECD countries, the 
corresponding value is 5.39% for High-income Non-OECD countries (p-value of the difference=0.4830). 

In terms of “Bank capital to total assets (%)”, we expect High-Income Non-OECD countries to have higher 
values. As expected, we are seeing that the mean value of this measure is 6.68% for High-Income OECD 
countries while the corresponding value is 11.09% for High-Income Non-OECD countries (p-value of the 
difference=0.0004).  

In terms of “Bank credit to bank deposits (%)”, we expect High-Income OECD countries to have higher values. 
As expected, we are seeing that the mean value of this measure is 119.88% for High-Income OECD countries 
while the corresponding value is 92.44% for High-Income Non-OECD countries (p-value of the 
difference=0.0037).  

In terms of “Regulatory capital to risk-weighted assets (%)”, we expect High-Income Non-OECD countries to 
have higher values. As expected, we are seeing that the mean value of this measure is 14.89% for High-Income 
OECD countries while the corresponding value is 16.55% for High-Income Non-OECD countries (p-value of 
the difference=0.0469).  

When we look at “Liquid assets to deposits and short term funding (%)”, we expect High-Income Non-OECD 
countries to have higher values. We are seeing that there is no statistically significant difference between the 
two groups in terms of this measure. While the mean value of this measure is 37.55% for High-Income OECD 
countries, the corresponding value is 25.98% for High-Income Non-OECD countries (p-value of the 
difference=0.1193). 

Finally, when we look at “Provisions to non-performing loans (%)”, we expect High-Income Non-OECD 
countries to have higher values. We are seeing that there is no statistically significant difference between the 
two groups in terms of this measure. While the mean value of this measure is 44.95% for High-Income OECD 
countries, the corresponding value is 41.50% for High-Income Non-OECD countries (p-value of the 
difference=0.3482). 

To summarize, the results of the comparisons between High-Income OECD countries and High-Income Non-
OECD countries are mostly in line with our expectations. For four of these variables, we find that, High-
Income Non-OECD countries have better “stability” measures. For the other three measures, we do not find 
any significant difference between the two groups.  
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Table 4-Panel A shows the summary statistics for the Low-Income Countries. Table 4-Panel B shows the 
summary statistics for the Middle-Income Countries. 

Table 4. Stability of the Financial System in Low- and Middle-Income Countries 

Panel A. Low-Income Countries     
Variable Mean StD Min. Max. 
Bank Z-score 10.91 7.54 1.06 30.39 
Bank non-performing loans to gross loans (%) 8.20 5.45 2.20 15.10 
Bank capital to total assets (%) 15.40 4.65 9.00 21.60 
Bank credit to bank deposits (%) 67.97 25.32 15.20 119.36 
Regulatory capital to risk-weighted assets (%)  23.80 4.88 17.10 30.30 
Liquid assets to deposits and short term funding (%) 39.84 17.72 18.76 94.01 
Provisions to non-performing loans (%) 53.72 6.18 45.70 61.60 
Panel B. Middle-Income Countries     
Variable Mean StD Min. Max. 
Bank Z-score 16.56 11.60 0.14 62.14 
Bank non-performing loans to gross loans (%) 6.61 6.29 0.70 30.80 
Bank capital to total assets (%) 10.62 2.97 3.90 17.90 
Bank credit to bank deposits (%) 95.89 90.99 21.19 898.01 
Regulatory capital to risk-weighted assets (%)  16.65 3.60 9.90 30.40 
Liquid assets to deposits and short term funding (%) 33.79 18.83 5.25 125.16 
Provisions to non-performing loans (%) 102.27 59.17 32.00 278.10 

Source: Author’s own work. 

Next, we want to examine the relation between countries’ income levels and the stability of their financial 
systems. In order to do this, we compare High-Income countries to Middle- and Low-Income countries. Table 
5 shows the results of the Mann-Whitney-Wilcoxon tests that compare the “stability” variables in High-Income 
countries (i.e. including OECD and Non-OECD countries) and Other countries (which includes Low- and 
Middle-Income Countries). We expect Low- and Middle-Income countries to have more stable financial 
systems compared to High-Income countries. By design, we expect High-Income countries to have higher 
values for some of these variables and lower values for the other variables. Table 1 has summarized our 
expectations.  

Table 5. Stability of the Financial System in High-Income vs. Other Countries 

Variable 
High-

Income Other p-value Expected? 
Bank Z-score 15.24 15.22 0.2051  
Bank non-performing loans to gross loans (%) 6.25 6.79 0.2867  
Bank capital to total assets (%) 7.75 11.09 <0.0001 YES 
Bank credit to bank deposits (%) 107.53 89.59 <0.0001 YES 
Regulatory capital to risk-weighted assets (%)  15.26 17.47 0.0044 YES 
Liquid assets to deposits and short term funding (%) 33.61 35.11 0.0993 YES 
Provisions to non-performing loans (%) 44.28 97.34 <0.0001 YES 

Source: Author’s own work. 

Table 5 shows that, in terms of “Bank Z-score” and “Bank non-performing loans to gross loans (%)”, there is 
no significant difference between the two groups. While the mean value of “Bank Z-score” is 15.24 for High-
Income countries, the corresponding value is 15.22 for Other countries (p-value of the difference=0.2051). 
Similarly, while the mean value of “Bank non-performing loans to gross loans (%)” is 6.25 for High-Income 
countries, the corresponding value is 6.79% for Other countries (p-value of the difference=0.2867). 

In terms of “Bank capital to total assets (%)”, we expect Other countries to have higher values. As expected, 
we are seeing that the mean value of this measure is 7.75% for High-Income countries while the corresponding 
value is 11.09% for Other countries (p-value of the difference<0.0001).  

In terms of “Bank credit to bank deposits (%)”, we expect High-Income countries to have higher values. As 
expected, we are seeing that the mean value of this measure is 107.53% for High-Income countries while the 
corresponding value is 89.59% for Other countries (p-value of the difference<0.0001).  



                                                                                      Financial Markets, Institutions and Risks, Volume 5, Issue 2, 2021 
                                                                                                                       ISSN (online) – 2521-1242 ISSN (print) – 2521-1250 

 11

In terms of “Regulatory capital to risk-weighted assets (%)”, we expect Other countries to have higher values. 
As expected, we are seeing that the mean value of this measure is 15.26% for High-Income countries while 
the corresponding value is 17.47% for Other countries (p-value of the difference=0.0044).  

When we look at “Liquid assets to deposits and short term funding (%)”, we expect Other countries to have 
higher values. As expected, we are seeing that the mean value of this measure is 33.61% for High-Income 
countries while the corresponding value is 35.11% for Other countries (p-value of the difference=0.0993).  

Finally, when we look at “Provisions to non-performing loans (%)”, we expect Other countries to have higher 
values. As expected, we are seeing that the mean value of this measure is 44.28% for High-Income countries 
while the corresponding value is 97.34% for Other countries (p-value of the difference<0.0001).  

To summarize, the results of the comparisons between High-Income countries and Other countries are mostly 
in line with our expectations. For five of these variables, we find that, Other countries have better “stability” 
measures. For the other two measures, we do not find any significant difference between the two groups.  

Conclusion 

In this study, we examine two issues. First, we look at the relation between countries’ income levels and the 
stability of their financial system. Do richer countries have more stable financial systems when compared to 
other countries or is the opposite true? Then, we look at how OECD membership affects the stability of a 
country’s financial system.  

We look into seven measures of efficiency. These measures are “Bank Z-score”, “Bank non-performing loans 
to gross loans (%)”, “Bank capital to total assets (%)”, “Bank credit to bank deposits (%)”, “Regulatory capital 
to risk-weighted assets (%)”, “Liquid assets to deposits and short term funding (%)”, and “Provisions to non-
performing loans (%)”. The data on these variables are collected from World Bank’s Global Financial 
Development Database (GFDD).  

The results of our comparisons between High-Income OECD countries and High-Income Non-OECD 
countries are mostly in line with our expectations. For four of these variables, we find that, High-Income Non-
OECD countries have better “stability” measures. These are “Bank Z-score”, “Bank capital to total assets (%)”, 
“Bank credit to bank deposits (%)”, and “Regulatory capital to risk-weighted assets (%)”. For the other three 
measures, we do not find any significant difference between the two groups.  

The results of our comparisons between High-Income countries and Other countries are also mostly in line 
with our expectations. For five of these variables, we find that, “Other countries” have better “stability” 
measures. These are “Bank capital to total assets (%)”, “Bank credit to bank deposits (%)”, “Regulatory capital 
to risk-weighted assets (%)”, “Liquid assets to deposits and short term funding (%)”, and “Provisions to non-
performing loans (%)”. For the other two measures, we do not find any significant difference between the two 
groups.  

Our results indicate that policymakers need to consider OECD membership and income level as determinants 
of a system’s “stability”. Also, any study that examines the “stability” of a system should control for income-
level and OECD membership.  
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