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Abstract 

 
 The paper presents an empirical evaluation of the relationship between some 
of the financial stability indicators and economic performance. It is focused on 
the sample of the members of the Eurasian Economic Union. Given some data 
limitations, dynamic panel analysis is performed. Nonperforming loans are iden-
tified as an important indicator of financial stability along with private credit 
and liquid reserves of commercial banks. These results are in line with many 
published studies focused on different sets of countries. Contrary to some pub-
lished results no or little support is identified in the case of the number of com-
mercial bank branches per capita and bank capital to asset ratio. 
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Introduction 
 
 The relationships between the financial conditions of the economies and their 
economic development have long been at the forefront of economic discussions. 
The research into this particular area of economics was, of course, even more, 
encouraged by the Great Recession and the associated financial crisis. The Great 
Recession was sparked off by instability in the financial markets in the US, which 
points to the importance of the question of financial stability and its impacts on the 
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functioning of the real economy. The current economic distress, which is observa-
ble on a worldwide scale, highlights once again the importance of these questions. 
 While, from the empirical point of view, it is a well-researched area in the 
case of the developed economies, on the other hand, the empirical results are 
either rather scarce or practically inexistent in the case of developing economies. 
 The purpose of this paper is twofold. First, we want to provide empirical evi-
dence concerning the relationships between financial stability and economic 
performance for a group of countries for which there are practically no empirical 
findings available. In so doing, we contribute to the existing results for different 
sets of countries and show to what extent the relationships are similar or differ-
ent. Second, we extend the empirical analysis in how we measure economic per-
formance since the analysis does not rest on the gross domestic product as the 
only measure of the development of the real economy. 
 We focus on the Eurasian Economic Union which comprises Armenia, Bela-
rus, Kazakhstan, Kyrgyzstan, and Russia. Some results may be found, especially, 
for Russia, but overall there are practically no empirical results concerning the 
relationship between economic development and financial stability. We believe 
that the main reason is the problematic accessibility of the data. However, we 
show that when the countries in question are considered together as a panel, the 
data series are long enough to perform some meaningful analyses.  
 In the next section various empirical papers are presented with two aims: 
first, to introduce the methods typically used in this area and also the key find-
ings, second, to show what variables are usually used as measures of financial 
stability. The major problem concerning the concept of financial stability is that 
the way it is employed in both theoretical and empirical analyses takes on a large 
array of actual meanings. Therefore, we find it necessary to give an overview 
of various approaches to the concept and to lay down the bases on which the 
approach taken in this paper is built. In the second section, the methodology and 
data used in this paper are presented. The third section states the estimates and 
their discussion concerning the review presented in the second section of the 
paper. Finally, we conclude by summarizing the main findings.  
 

 
1.  Empirical Findings and Methodology 
 
 The relationships between economic development and financial stability are 
mostly studied by applying the generalized method of moments (GMM) on either 
panel or individual data or by using vector autoregression (VAR) and/or causality 
tests. In this section, the key, and sometimes conflicting, empirical findings are 
presented as well as the typically used variables. 
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 Saci et al. (2009), Adusei (2013), Creel et al. (2015) Guru and Yadav (2019), 
Ijaz et al. (2020) use the GMM techniques, and their findings confirm that there 
is a positive relationship between financial stability and economic development. 
Rioja and Valev (2004) find that such financial development indicators as pri-
vate credit and liquid liabilities of commercial banks have a positive and signifi-
cant effect on economic growth. Saci et al. (2009) conclude that in the case of 
developing countries stock market development is positively related to economic 
growth. Adusei (2013) argues that the relationship between financial stability 
and economic growth is positive and this relationship is bi-directional causal. 
The indicators of financial development used are, as in Rioja and Valev (2004) 
and Saci et al. (2009), private credit and liquid liabilities of commercial banks. 
Ijaz et al. (2020) conclude that bank stability is important for economic growth, 
especially during the crisis period. 
 Beck et al. (2000), Leitão (2010), Manu et al. (2011), Batuo et al. (2018), Xue 
(2020) use dynamic panel data and show financial stability positively influences 
economic performance. Beck et al. (2000) claim that better functioning financial 
intermediaries improve resource allocation and accelerate total factor productivity 
growth with positive repercussions for long-run economic growth. Batuo et al. 
(2018) suggests that economic growth reduces financial instability. Xue (2020) 
states that functioning financial sector development may reduce aggregate fluc-
tuations and dampen inflation shocks.  
 Xu (2000), Shan and Morris (2002), Shan (2005), Carbó-Valverde and Sánchez 
(2013), Samargandi and Kutan (2016), Pradhan et al. (2017) use the VAR ap-
proach with mixed findings. Xu (2000) finds that financial development measured 
as total bank deposits is important to GDP growth. However, Shan and Morris 
(2002) and Shan (2005) conclude that there is no strong evidence that financial 
development leads to economic growth. Carbó-Valverde and Sánchez (2013) 
suggest that financial stability changes the behavior of the linkage between fi-
nancial development and economic growth. Samargandi and Kutan (2016) find 
that private credit consistently affects economic growth. Pradhan et al. (2017) 
evidence that the banking sector, stock market, bond market, and insurance mar-
ket all matter in the determination of long-run per capita economic growth.  
 Demetriades and Hussein (1996), Al-Tamimi et al. (2002), Al-Yousif (2002), 
Kar et al. (2011), Bangake and Eggoh (2011) make use of causality tests and in 
general, confirm that the relationship between financial development and eco-
nomic growth is bi-directional and in the case of Kar et al. (2011) it is hard to 
identify at all. The variables used as measures of financial stability vary from 
study to study and are greatly influenced by the availability of data. Beck et al. 
(2000), Rioja and Valev (2004), Saci et al. (2009), Bangake and Eggoh (2011), 
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Adusei (2013), Menyah et al. (2014), Guru and Yadav (2019), Batuo et al. (2018) 
all use liquid liabilities of commercial banks. Botev et al. (2019) and some other 
papers employ the development of the stock market as a measure of financial 
stability. Pradhan et al. (2017) use domestic credit provided by the banking sector 
as one of the indicators of financial stability. Creel et al. (2015) find that non-per-
forming loans are one of the relevant indicators of financial stability. Manu et al. 
(2011) employs capital adequacy variable and liquidity variable, both for com-
mercial banks, as financial stability variables. According to Vo et al. (2019) finan-
cial inclusion approximated by the number of commercial bank branches over 
100 000 account holders is found to enhance financial stability.  
 Gross domestic product is typically used as a measure of economic develop-
ment in most of the studies. The overview of the literature shows that the exist-
ing body of empirical research may be divided into two categories regarding how 
the concept of financial stability is employed. The first approach relies on using 
individual and quite specific measures related to some particular features of the 
financial sector of an economy. Examples of this approach include, for example, 
Rioja and Valev (2004), Saci et al. (2009), Xu (2000), and Samargandi and 
Kutan (2016), all mentioned above. The other approach is best represented by, 
for example, Ijaz et al. (2020), Beck et al. (2000), or Pradhan et al. (2017) who 
relate financial stability to specific sections of the financial market such as the 
banking sector as a whole, bond market, etc. and not really to specific indicators.   
 Upon the analysis of the data available for the group of countries in question, 
we concluded that only the first approach was possible since the data is not suffi-
cient to comprise measures that would reflect the development of large sections 
of the financial sector of the economies, for example, the banking sector in the 
sense of its stability. As far as the economic performance is concerned, we 
broaden the view as to how to measure it. Given the fact that the data set in-
cludes economies with various degrees of openness and levels of presence of 
foreign capital, we deem it essential to use, besides GDP, gross and net national 
income, and also some labor market statistics. The data, as well as the methodol-
ogy used in this study, are presented in the following section. 
 

 
2.  Data and Econometrical Analysis 
 
 Following up on the previous discussion we will test some relationships be-
tween economic performance and financial stability indicators. The data was 
drawn from the World Bank. We employ various measures of economic perfor-
mance. The economic performance is measured by five variables: gross domestic 
product per capita in constant 2010 USD referred to as GDP, gross national 
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income per capita in constant 2010 USD referred to as GNI, net national income 
per capita in constant 2010 USD referred to as NNI, employment of the population 
15 years and older referred to as EMP, and unemployment rate denoted as UR.  
 Given the availability of the data for the countries in question, we can capture 
financial stability by the following indicators: bank liquid reserves to bank assets 
ratio denoted as LRTA, commercial bank branches per 100 000 adults denoted 
as CB, domestic credit to the private sector by banks to GDP referred to as 
DCTGDP, bank capital to assets ratio denoted as CTA, and bank nonperforming 
loans to total gross loans referred to as NPL. 
 Table A in the Appendix summarizes the statistical properties of these series 
expressed in logarithms. The sample varies according to the availability of the 
data and the exact information about the sample is given in the tables presenting 
the output of the estimations. Table A shows that all of the series may be consid-
ered stationary in first differences. 
 We test for the presence of unit roots by utilizing the Breitung (2000) unit 
root tests. Suppose the following representation of the panel: 
 

, , 1 , , , ,1

in

i t i t i j i t j i t i tj
y y y xα β δ ε− −=

∆ = + ∆ + +      (1) 
 

where y represents the endogenous variable, x stands for exogenous variables, 
ε represents errors, i denotes cross-sections, j = 1 … ni signifies possible differ-
ent lag orders for the cross-sections. As well as another unit root test frequently 
used in panel analysis, the Levin-Lin-Chu (2002) test, the Breitung unit root test 
assumes a common unit root process across the cross-sections. From the point of 
view of equation (1) this means that the parameter α is not differentiated accord-
ing to the cross-sections. This assumption is preferable in this case because the 
sample is not based on particularly long data series. In addition to this fact, the 
Breitung test is less computationally complex than the Levin-Lin-Chu test, which 
given the data limitations with respect to time makes it more convenient for our 
analysis. The null hypothesis of the Breitung test is that α is equal to zero, which 
means that the data contain the unit root process. 
 

 The general structure of the empirical model we estimate is: 
 

, , 1 , ,i t i i t i t i ty c y xα δ ε−= + + +          (2) 
 

where c represents constants, y contains economic performance indicator, x con-
tains financial stability indicator(s). Given the fact that yt-1 and c are positively 
correlated, OLS cannot be employed. Any transformation based on fixed or ran-
dom effects approach does not solve the problem as it would contain a positive 
correlation between the transformed error term and transformed lagged dependent 
variable. Therefore, this type of model is typically dealt with in first differences: 
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, , 1 , ,i t i t i t i ty y xα δ ε−∆ = ∆ + ∆ + ∆        (3) 
 

which have already been shown to be stationary, see Table A. The estimation of 
the transformation (3) typically rests on generalized method of moments, GMM, 
which employs instrumental variables. We now summarize the approach taken in 
this analysis.  
 

 Given the structure of the empirical model (2) we have to account for possi-
ble endogeneity relationships, possible autocorrelation, and fixed effects. There-
fore, we resort to the Arellano-Bond estimator. We use the dynamic one lag of 
the financial stability indicators as instruments. The instruments used in each 
estimation are stated in the description of Tables 1 to 3. The validity of instru-
ments was tested by Sargan-Hansen J-test, which is reported in Tables 1 to 3. 
 In the estimation, we employ two-step White weighting matrix which is ro-
bust to panel-specific autocorrelation and heteroscedasticity. Autocorrelation in 
the residuals was tested by the Arellano-Bond test for the presence of autoregres-
sion in the residuals. Given the fact that the model is estimated in first differ-
ences, the Arellano-Bond test for AR(1) shows possible autoregression in the 
first differences of the residuals. This is confirmed in some of the cases and is 
also expected. The more important is the test for the AR(2) autoregression, which 
indicates whether or not there is autoregression in the levels of the residuals. 
These results are also reported in Tables 1 to 3.  
 The underlying structure of the empirical model (2) captures impacts coming 
from all sources other than financial stability by the lagged value of the perfor-
mance indicator itself. This means that we do not include any other specific rela-
tionships to try to explain the behavior of the performance indicator. This stems 
from the limited availability of the data. We would not have been able to reach 
reasonable estimates from the point of view of statistical inference or any esti-
mates at all for that matter. We perform the empirical investigation in three stages. 
The first stage consists in running simple estimations between the performance 
indicator and one financial indicator. This means that given formula (2), x con-
tains only one variable. We use two subsets with respect to the time sample be-
cause we were only able to obtain a bit shorter series of CTA and NPL in com-
parison with the other variables. The results are given in Table 1. The second 
stage captures the joint effects of LRTA, CB, and DCTGDP on economic per-
formance. The estimates are based on an adjusted sample starting in 2005. The 
results are presented in Table 2. The third stage of the analysis captures the joint 
effects of CTA and NPL on economic performance. The estimates are based on 
an adjusted sample starting in 2006. We do not include the financial stability 
variables from the previous stage because we do not have long enough series to 
perform such an analysis. The results are presented in Table 3.    
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3.  Results and Discussion 
 

 Table 1 presents the results of estimations of (3) based on one indicator of 
financial stability only. We perform this stage of the analysis because of the lack 
of data so that the conclusions are based on a range of estimates. As expected, 
the results show a great deal of autoregression concerning the dependent varia-
ble. Bank liquid reserves to bank assets ratio (LRTA) is statistically significant 
when net national income is used as a measure of economic performance. Bank 
nonperforming loans to total gross loans (NPL) is found highly statistically sig-
nificant independently of the measure used as an economic performance indica-
tor. We also highlight that the bank capital to assets ratio (CTA) is close to being 
statistically significant (p-value less than 0.15) when GDP is used as an economic 
performance indicator. Table 1 shows that there is no problem with autocorrela-
tion in residuals and instruments are valid. 
 
T a b l e  1 

Separate Estimates Differentiated by the Measure of Financial Stability 

Model GDP GNI NNI 

No. of cross-section, 5, adjusted time sample, 2005:2019 

Dependent (–1)   0.99***   0.99***   0.99*** 
LRTA   0.03   0.04   0.11** 
J-statistic   1.83   3.08   2.70 
AR(1) –0.64 –2.08** –0.57 
AR(2) –1.90* –0.19 –0.30 
Dependent (–1)   0.83***   0.91***   0.99*** 
CB   0.02 –0.03 –0.21 
J-statistic   4.59   3.48   1.56 
AR(1) –1.87* –0.93 –1.53 
AR(2) –1.61 –0.20 –0.20 
Dependent (–1)   0.96***   0.88***   0.94*** 
DCTGDP   0.00 –0.02   0.00 
J-statistic   3.87   1.97   3.73 
AR(1) –0.06 –0.21 –0.72 
AR(2) –0.00 –0.02 –0.05 

 
No. of cross-section, 5, adjusted time sample, 2006:2019N 

Dependent (–1)   0.80***   0.77***   0.74*** 
CTA   0.09+ –0.08   0.11 
J-statistic   3.74   3.58   4.85 
AR(1) –0.75* –1.33 –2.77** 
AR(2) –0.45   0.19   0.03 
Dependent (–1)   0.76***   0.78***   0.75*** 
NPL –0.06*** –0.05*** –0.10* 
J-statistic   3.91   3.83   4.56 
AR(1) –0.93 –0.65 –1.48 
AR(2) –0.17   0.65   0.60 

Notes: Instruments: dynamic one lag of the financial stability indicator whose relevance is tested. J-statistic 
refers to the test of the validity of over-identifying restrictions with the null of the restrictions being valid. 
AR(1) and AR(2) refer to the m-statistic of autocorrelation test in residuals with the null of no autocorrelation. 
*, **, *** means rejection of the null at 10%, 5%, and 1% level of significance, respectively. + means p-value 
less than 0.15 but greater than 0.1. 

Source: Own computations and estimates.  
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 The second stage of the empirical analysis examines the joint role of LRTA, 
CB, and DCTGDP on economic performance. The results are given in Table 2. 
We extend the variables capturing economic performance by employment and 
unemployment rate. Again, the dynamics of the economic performance indica-
tors are to a great extent and to no surprise governed by autoregression, except 
for employment. Commercial bank branches per 100 000 adults (CB) is never 
found to be statistically significant. Bank liquid reserves to bank assets ratio 
(LRTA) is statistically significant when gross national income is used as a meas-
ure of economic performance and is close to being statistically significant when 
economic performance is captured by GDP. When GDP and NNI are used as 
measures of economic performance domestic credit to private sectors by banks 
to GDP (DCTGDP) is detected as statistically significant. Table 2 shows that 
there is no problem with autocorrelation in residuals and instruments are valid. 
 
T a b l e  2 

Estimates with More than One Measure of Financial Stability I 

Model GDP GNI NNI EMP UR 

No. of cross-section, 5, adjusted time sample, 2005:2019 

Dependent (–1)   0.76***   0.77***   0.81***   0.91   0.53** 
LRTA   0.02+   0.04**   0.03 –0.01 –0.00 
CB   0.11+ –0.02 –0.07   0.07   0.07 
DCTGDP   0.10***   0.06   0.11*   0.01 –0.08+ 
J-statistic   1.63   1.94   1.95   0.77   2.52 
AR(1) –1.34 –1.59 –1.47 –1.50 –0.39 
AR(2) –0.65 –0.11 –0.46 –0.36 –0.71 

Notes: Instruments: dynamic one lag of LRTA and DCTGDP. J-statistic refers to the test of the validity of over- 
identifying restrictions with the null of the restrictions being valid. AR(1) and AR(2) refer to the m-statistic of 
autocorrelation test in residuals with the null of no autocorrelation. *, **, *** means rejection of the null at 
10%, 5%, and 1% level of significance, respectively. + means p-value less than 0.15 but greater than 0.1. 

Source: Own computations and estimates. 
 

 The third stage of the empirical analysis examines the joint role of CTA and 
NPL on economic performance. The results are given in Table 3. Bank capital to 
assets ratio (CTA) is close to being statistically significant when economic perfor-
mance is captured by net national income. Strong significance is reported in the 
case of bank nonperforming loans to total gross loans (NPL) when economic per-
formance is captured by employment and unemployment rate. Table 3 shows that 
there is no problem with autocorrelation in residuals and instruments are valid. 
 Let’s first turn to the comparison of our results with some of the mentioned 
above which focus on developing countries. In line with Manu et al. (2011), who 
focus on a set of African economies, we confirm that in the case of the Eurasian 
Economic Union nonperforming loans are a very important indicator of financial 
stability and their effect is negative. As in Samargandi and Kutan (2016), who 
perform their analysis on the set of BRICS countries, and Pradhan et al. (2017), 
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who focus on ASEAN Regional Forum economies, we find some support for 
domestic credit as a financial variable that should be taken into account and that 
has a positive effect on economic performance. On the other hand, we find no 
statistically significant relationship between the number of commercial bank bran-
ches per 100 000 adults and economic performance, which runs contrary to Vo 
et al. (2019), who focus on emerging economies from various parts of the world. 
It should be noted that with the progress of online banking the number of com-
mercial bank branches per capita is to be expected to play a less important role. 
 
T a b l e  3 

Estimates with More than One Measure of Financial Stability II 

Model GDP GNI NNI EMP UR 

No. of cross-section, 5, adjusted time sample, 2006:2019 

Dependent (–1)   0.90***   0.83**   0.84***   0.63**   0.40 
CTA   0.07 –0.06   0.44+ –0.01 –0.00 
NPL –0.09 –0.08 –0.10 –0.03**   0.18*** 
J-statistic   3.87   3.78   4.32   2.19   1.75 
AR(1) –0.56 –0.27 –2.96*** –0.09   0.06 
AR(2) –0.05 –0.14   0.49 –0.61   0.00 

Notes: Instruments: dynamic one lag of CTA. J-statistic refers to the test of the validity of over-identifying 
restrictions with the null of the restrictions being valid. AR(1) and AR(2) refer to the m-statistic of autocorrela-
tion test in residuals with the null of no autocorrelation. *, **, *** means rejection of the null at 10%, 5%, and 
1% level of significance, respectively. + means p-value less than 0.15 but greater than 0.1. 

Source: Own computations and estimates. 
 

 As far as empirical findings in the cases of developed economies are con-
cerned, in line with Creel et al. (2015), who perform their analysis on a set of 
27 EU economies, nonperforming loans are found to be a very important indicator 
of financial stability with the expected negative effect on economic performance. 
Ferreira (2017) shows that bank solvency measured by debt to equity ratio has 
a positive effect on GDP growth. We do not work exactly with this measure, 
however, the bank capital to assets ratio reflects the same idea. We found limited 
support for its significance in determining economic performance. She also finds 
that the ratio of loans to total deposits and borrowings plays an important role as 
far as GDP growth is concerned, which is in line with our finding that the ratio 
of domestic credit to GDP is statistically significant in determining the economic 
performance. Prochniak and Wasiak (2017) find that the growth of domestic 
credit has a positive effect on GDP growth in the EU but not in the OECD coun-
tries while nonperforming loans have an important negative effect in both the EU 
and OECD countries. Their analysis also shows that the bank capital to assets 
ratio has a statistically significant positive effect on GDP growth in the OECD 
countries, while its impacts in the case of EU countries are less clear. This espe-
cially supports our findings concerning the role of nonperforming roles and 
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domestic credit while it shows that the role of bank capital may be found to be 
unclear; in our case, the estimate for it falls short of statistical significance. 
Bayar et al. (2021) focus on post-transition EU countries. Their findings support 
that the impact of nonperforming loans on economic development is negative. 
 Altuzarra et al. (2016) perform an analysis of the impacts of the amount of 
credit on economic growth in the EU. They use long-term data. They find that until 
the 1990s the effect was positive while since then it seems to be negative. They 
conclude that this structural change occurred because nonfinancial corporations 
started to use the credit for financial investment and not for investments into phy-
sical capital, which might have further stimulated economic growth. Their analysis 
shows why in less developed countries the amount of credit may play an important 
positive role concerning economic performance and at the same time in more advan-
ced countries its effect may not be significant or its role might be even negative. 
 
 
Conclusions 
 
 We confirm some of the previously detected findings on the sample of the 
members of the Eurasian Economic Union. Many specifications of the empirical 
model lead us to believe that there is a statistically significant positive link be-
tween liquid reserves of commercial banks and domestic credit on the one hand 
and economic performance on the other hand. There is also a strong negative rela-
tionship between nonperforming loans and economic performance. The number 
of commercial bank branches per capita is statistically insignificant. 
 From the point of view of economic policy, it can be concluded that any index 
of financial stability used in this geographical area should include the following 
variables: liquid reserves of commercial banks, domestic credit, and nonperform-
ing loans. Bank capital to asset ratio should not be viewed as completely a use-
less indicator. We stress the fact that in many estimations the associated coeffi-
cient was close to being statistically significant.  
 An important question, from the point of view of economic policy, is also the 
interdependence between the indicators of financial stability and economic per-
formance. There is no question that in economies based on credit higher economic 
performance automatically leads to a higher amount of credit in the economies or 
that better economic performance limits the number of nonperforming loans. 
However, as both indicators are considered as ratios: domestic credit to GDP and 
nonperforming loans to total gross loans, one would need to evaluate the effects of 
economic performance on the denominators and then on the numerators to be able 
to answer the question in which direction the relationships are stronger. There is 
not a sufficient amount of data to try to empirically disentangle these relationships 
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in this case. However, using labor market statistics as a measure of economic per-
formance helps a bit, especially, in the case of employment because the relation-
ship between economic performance measured by GDP or similar variables and 
employment is less direct and stable. The fact that nonperforming loans are still 
identified as statistically significant indicates that in this case the relationship going 
from the nonperforming loans to the economic performance may be quite strong. 
 As we implied at the beginning of the paper the importance of the question of 
the relationships between financial stability and economic performance is all the 
more important today from the perspective of economic policy given the eco-
nomic distress provoked by the measures applied in the economies all over the 
world in response to the COVID epidemic. The analysis shows that in this par-
ticular region attention should be turned especially to the development of the 
nonperforming loans. Their negative effect on economic performance is support-
ed by a huge body of empirical literature some of which was referred to above. 
Other important variables from the perspective of financial stability in the case 
of the Eurasian Economic Union are the amount of domestic credit and liquidity 
reserves of banks. The available data for 2020 indicate that there was no problem 
with the supply of domestic credit, which increased in the region, especially as 
a result of monetary expansion. Increases in nonperforming loans ratios in 2020 
were observed, but only in the case of Kazakhstan should it be considered signi-
ficant (an increase by more than 2 percentage points), data on Kyrgyzstan is not 
yet available. In some countries, liquidity reserves of banks fell, especially in 
Russia and Belarus (by more than 2 and 3 percentage points, respectively). We 
can conclude that given the available data for 2020 there is not a clear indication 
that financial conditions worsened in this region when taking account of the varia-
bles which were found to be statistically significant. However, it does not mean 
that it didn’t happen this year – 2021. Since no data is available, no conclusions 
may be drawn. On the other hand, it is a fact that some countries in this region 
were hit far more by the epidemic in 2021, notably Russia, so that at least in some 
countries a worsening of the conditions of financial stability and their negative 
effects on economic performance should be expected. 
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A p p e n d i x 

 

T a b l e  A 

Statistical Properties of the Data 

Series/Statistics Mean Standard 
deviation 

Normality Unit root – 
series in levels 

Unit root – 
series in 1st differences 

GDP 8.17 0.94 10.83***   1.21 –3.93*** 
GNI 8.15 0.93 11.80***   1.58 –4.08*** 
NNI 7.94 0.89   8.98**   2.01 –4.63*** 
EMP 4.03 0.12   8.89** –0.87 –1.81** 
UR 2.16 0.39   5.86* –1.18 –2.84*** 
LRTA 2.65 0.46   2.54 –1.12 –6.50*** 
CB 2.05 1.11   3.35   2.53 –1.77** 
DCTGDP 2.89 0.78   7.70**   0.99 –2.74*** 
CTA 2.64 0.28   3.94   0.82 –2.87*** 
NPL 1.92 0.53   0.24 –0.34 –1.96** 

Notes: GDP (gross domestic product in constant 2010 USD per capita), GNI (gross national income in constant 
2010 USD per capita), NNI (net national income in constant 2010 USD per capita), EMP (employment 15+), 
UR (unemployment rate), LRTA (bank liquid reserves to bank assets ratio), CB (commercial bank branches per 
100 000 adults), DCTGDP (domestic credit to private sectors by banks to GDP), CTA (bank capital to assets 
ratio), NPL (bank nonperforming loans to total gross loans).  

Source: World Bank. All series are expressed in logarithms. Normality is tested by the Jarque-Bera test under 
the null of normal distribution, the unit root is tested by the Breitung test under the null of a unit root.  

 


