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ABSTRACT 
 
The purpose of this article is to analyze the financial stability of the banking sector 
of the group of countries and to build a risk map according to groups of countries 
based on basic indicators. The article presents the methodology of calculating the 
composite index, BSFSI. Using the Minmax method, the BSFSI sub-indices 
expressed in different units are comparable. The article presents a review of the 
methods of assessing the liquidity of a commercial bank. As a result of the 
calculation, the estimation of financial stability of the banking sector of 29 
countries is based on composite BSFSI index. 
 
Keywords: Financial stability, banking sector, risk analysis, financial indicators, 
composite index. 

 
 
INTRODUCTION 
 
In order to assess the current financial condition of the 
banking sector and to analyze its strengths and 
weaknesses, the international practice widely uses such 
indicators as the capital adequacy ratio, an indicator of the 
quality of assets, the level of profitability, liquidity and 
sensitivity to market risks (Tobias and Liang, 2016). 
Assessment practice of these indicators is based on the 
standards of the CAMELS methodology, which is used in 
assessing the financial condition of commercial banks 
(Aspaland, 2016). Besides the well-known advantages, this 
technique has several distinct methodological 
disadvantages. In particular, the result indicator of the 
bank reliability is a simple sum of scores of the reliability 
components, not taking into account the different degree 
of their influence on the overall assessment of the bank. In 
addition, evaluation of the quality of bank management 
used in the analysis at the micro level (for individual 
banks) are difficult to integrate to obtain the general 
assessment of the quality of management at the macro 
level (the whole banking sector) (Indicators, n.d.). 

In addition to the aforementioned key indicators, 
assessment of the financial condition of the banking sector 
in the international practice contains a set of auxiliary 

indicators. These indicators include: the geographic 
distribution of loans, the ratio of capital to assets, the ratio 
of large exposures (risks) to capital, relation of positions of 
total assets and liabilities on financial derivatives to 
capital, the ratio of trading income to total income and 
other indicators of this type (San and Georgiou, 2008; 
Thorsten, 2002). 

To assess the financial condition of the banking system, 
the developed countries use main and slave indicators. On 
the contrary, the emerging market economies mainly use 
the set of basic indicators for the analysis and evaluation. 
On the one hand, this can be explained by the fact that the 
second group of countries falls behind the first in the 
complexity and depth of the financial system; on the other 
hand, this is due to the imperfection of the existing 
information base in emerging market economies.  

Thus, to assess the financial stability of the banking 
sector at the country level and conduct the comparative 
analysis of groups of countries according to this indicator, 
we need a more flexible method, which is presented in our 
work. 

Assessment of financial stability of the banking sector 
based   on    different   indicators   has  a fairly deep level of  
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scientific study. The study of systemic risks in financial 
markets of different countries has increased after the 
mortgage crisis in the United States, which began in 2007, 
and after the start of the sovereign debt crisis in the Euro-
zone.  

The current economic system has placed considerable 
emphasis on transferring resources from the production 
segment to the financial sector, and therefore, ignoring the 
comprehensive assessment of the banking sector threatens 
with a more intense financial instability (Ruggero et al., 
2014). 

Attempt to develop an assessment of the financial 
stability of banking sector was made by Oort (1990). 
However, it does not correspond to the new challenges and 
driving forces of the financial industry, although, the study 
provided the basis for subsequent work. There is also a 
model, according to which the continuing consolidation of 
the financial system increases the systemic risk (De Nicolo 
and Kwast, 2002). It is pertinent to point out that the risk 
indicators, that only take into account the specific risk of 
the institution, do not just help in monitoring systemic risk 
across the banking sector, but may exacerbate it authors 
(Danielsson et al., 2005). 

One can note that the policy of the Central Bank based 
on the wrong choice of indicators leads to increases in 
bank failures and growth of bank risks (DeYoung and 
Torna, 2013). For all this research area, there is a big 
methodological problem. These models do not explain the 
behavior of financial sectors with imperfect information 
base that we can observe in emerging market economies. 
At the same time, we can state that in our opinion each 
new work in this direction shows the same subject of study 
from different points of view. 

Although the results stated in this literature are not final 
and cause a lot of controversy (Ning and Jones, 2013; 
Vasso et al., 2015; Jones and Oshinsky, 2009; Ongena and 
Penas, 2009; Pais and Stork, 2011; Schaeck et al., 2009), 
our paper complements the works devoted to the 
evaluation of the financial market on the basis of 
composite index by the fact that our indicator correctly 
displays the rating both at the international level and at 
the level of individual countries. Thus, it eliminates the 
difficulties of scientific research of trends associated with 
the fact that the same indicators in different countries in 
practice mean very different states of the market. 
 
 
METHODOLOGY 
 
The proposed index of financial stability of the banking 
sector BSFSI (Banking Sector Financial Stability Index) 
with certain modifications is intended to be used for both 
the analysis and evaluation at the international level and at 
the level of individual country. This index can be calculated 
monthly,  quarterly  or  annually.  In our research, we used  

annual value of BSFSI. 
In the creation of the index, we used the following set of 
basic indicators of the financial condition of the banking 
sector: 
 
1) The sub-index of capital adequacy reflects the adequacy 
of the total capital. For its calculation, we used the 
eponymous indicator; 
2) The sub-index of asset quality expresses the quality of 
the loan portfolio, which constitutes the basis of the bank 
assets. For this purpose, we used the ratio of the share of 
non-performing loans in the loan portfolio; 
3) The sub-index of profitability assesses the level of 
general profitability of the banking sector;  
4) Sub-index of liquidity maintenance characterizes the 
liquidity risks of the sector. When evaluating based on 
weight in the world economy, we used the averaged sector 
values — the liquidity ratio (the ratio of liquid assets to 
total assets) and the ratio of instant liquidity (the ratio of 
liquid assets to short-term liabilities).  
5) The sub-index of sensitivity to risk reflects the 
sensitivity of the sector to foreign exchange risks. For the 
measurement, we used the indicator of open foreign 
currency positions. 
 
In the construction of composite indicators, to convert 
variables expressed in different units to a common scale 
(measurer), a variety of methods was used. The most 
common of these are the standardization methods (z - 
skor), the Minimax method, method of separation from the 
compared country, the method of scale categories, the 
method of indicators above the average and below the 
average price, the method of cyclical indicators and 
balance reviews method (Freudenberg, 2003; Nardo et al., 
2005). The use of any of these methods depends on the 
research objectives and properties of the used variables.  
Here, the Minimax normalization method was used in the 
construction of BSFSI index. With the help of this method, 
variables expressed in different units were transformed to 
a comparable form and become suitable for comparative 
analysis. Normalization based on the Minimax method is 
carried out using the formula: 
 

                                                         

                                                                                                            (1) 
 
Here: İc: normalized price Xc; Xc: price of the variable Х in 
country С; min(X): the minimum price of variable X in the 
analyzed countries; max(X): expresses the maximum price 
of a variable X in the analyzed countries. 
 
From a theoretical point of view, capital adequacy, 
indicators of profitability and increase of liquidity ratios 
lead to higher financial stability of the banking sector, that  
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is, increasing the value of BSFSI. Increase of the share of 
non-performing loans in the loan portfolio and the 
deviation from zero in the open foreign exchange position 
indicates an increase in credit and currency risks in this 
sector.  
To consider these differences, we used a normalization of 
variables formula (2), inverse in the mathematical sense to 
the formula (1). This was used in the calculation of sub-
indices of quality of assets and their sensitivity: 
 

                                  

                                                                                                            (2) 
 
Here, Xc, max(X), min(X) have similar values to variables in 
the formula (1). 
 
Based on the assumption about the difference of impact 
force on the financial stability of the banking sector 
variables used to construct the sub-indices, BSFSI was 
calculated in two variants on the basis of equal and 
different weights of sub-indices: 
 

                                                                              (3) 
 

                                                                              (4) 
 
Here, CA: the sub-index of capital adequacy; AQ: the sub-
index of the assets quality;  P: the sub-index of 
profitability; L: the sub-index of liquidity; S: the sub-index 
of sensitivity.  
 
 
RESULTS 
 
The value of BSFSI1 calculated according to the formula (3) 
a priori estimates the equivalent contribution of each of 
the sub-indices in the overall assessment of the sector. A 
similar approach was used in CAMELS only at the micro 
level.  

International practice shows that efficient operation of 
the banking sector is possible only if the asset quality and 
profitability are high (that is, the non-performing loan 
ratio is low). In most cases, especially when the economy is 
facing a deep recession, stress in the banking sector is 
accompanied by, namely, a deterioration of asset quality, 
that in chain reaction leads to a decrease in profits, 
weakening of liquidity support and requires costs of 
capital reserves for compliance with obligations. This fact 
points to the inadequacy of the contribution of each of the 
sub-indices into the calculation of BSFSI, which is 
considered in the calculation of BSFSI2 according to the 
formula (4). 

Instability in the banking sector may occur because of a 
"banking panic", "speculative flows", the sharp reduction 
of national currency. At the same time, the banking sector 
in the first place is facing a liquidity problem (although the 
sharp devaluation of the national currency directly 
influences the asset quality and their profitability), and its 
elimination will cost faster and easier than improving the 
quality of assets and increasing of profitability. 

The Central Bank has all the capabilities to provide 
commercial banks with liquidity assets. If necessary, it is 
possible to transfer liquidity assets to commercial banks 
and neutralize the stress of liquidity using such tools as the 
issuance of loans to banks using the channel of refinancing, 
operations with securities, foreign exchange intervention, 
svop-operations and changes in reserve requirements. 

Since the profitability indicator depends on the state of 
"saturation" of the economy, and is also closely related to 
non-performing loans, giving them both a high specific 
weight may lead to incorrect results. Therefore, the sub-
index of the assets quality resulting from the main 
functions of the banking system (effective allocation of 
financial resources) should be different from other sub-
indices by higher specific weight, which is reflected in the 
calculation of BSFSI2. 

In total, the analysis included 29 countries, including 19 
countries of Central and Eastern Europe and the CIS, as 
well as, 10 countries with the developed market 
economies. The information base of the assessment and 
evaluations is the database of the International Monetary 
Fund (International Financial Statistics/ Financial 
Soundness Indicators). The calculations were carried out 
on the basis of available materials over the last period of 
17.11.2016. 

 
 
The results of the evaluation on the stability of the 
banking sector according to the composite index BSFSI  
 
This work brings additional knowledge and useful 
scientific conclusions about the problems of assessing 
financial stability. According to the results of the 
evaluation and the index of financial stability of banking 
sector, at present, among the analyzed countries, countries 
such as Sweden (0,851), United Kingdom (0,792) and 
South Korea (0,775) have the most stable banking system. 
Norway and Georgia closed the first five countries with the 
evaluation indices of 0.764 and 0.736 respectively (Table 
1). 

Cyprus, Greece, Ukraine and Italy have the worst 
indicators. Since 2010 they try to resolve the debt crisis, 
but failed to achieve this, and now they are in the ranks of 
outsiders. The countries of CEE and the CIS are mainly in 
the center. 

Kazakhstan's banking sector retains its stability at the 
present   time,  as  it  has  better  learned  the lessons of the  
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Table 1: The results of the evaluation of the index of financial stability of the banking sector in the CEE countries, CIS 
countries and some developed countries. 

 

 
Ranking according 

to BSFSI 2 
Name of the country 

 

Sub-indices 

 

BSFSI 
1 

BSFSI 
2 CA AQ P L S 

1 Sweden 0.788 0.927 0.702 0.550 0.968 0.787 0.851 

2 United Kingdom 0.442 0.930 0.671 0.187 0.931 0.632 0.792 

3 The South Korean Republic 0.127 0.967 0.489 0.686 0.996 0.653 0.775 

4 Norway 0.450 0.921 0.611 0.000 0.895 0.575 0.764 

5 Georgia 0.348 0.755 0.939 0.252 0.955 0.650 0.736 

6 Latvia 0.408 0.744 0.888 0.386 0.974 0.680 0.733 

7 Belgium 0.402 0.771 0.581 0.377 0.980 0.622 0.687 

8 Slovakia 0.338 0.682 0.783 0.355 0.985 0.629 0.667 

9 Austria 0.306 0.789 0.424 0.346 0.992 0.571 0.656 

10 Germany 0.520 0.773 0.399 0.127 0.945 0.553 0.649 

11 Czech Republic 0.271 0.667 0.786 0.351 0.897 0.595 0.647 

12 Poland 0.322 0.710 0.575 0.189 0.995 0.558 0.632 

13 Kyrgyzstan 0.661 0.550 0.709 0.456 0.984 0.672 0.610 

14 Kazakhstan 0.285 0.476 0.917 0.222 0.988 0.577 0.558 

15 Slovenia 0.446 0.469 0.714 0.323 0.994 0.589 0.534 

16 Macedonia, FYR 0.226 0.521 0.707 0.236 0.914 0.521 0.534 

17 Moldova 1.000 0.260 0.942 0.668 0.945 0.763 0.525 

18 Hungary 0.303 0.336 0.898 0.474 0.853 0.573 0.478 

19 Armenia 0.345 0.378 0.446 0.686 0.976 0.566 0.433 

20 Romania 0.450 0.246 0.697 1.000 0.996 0.678 0.432 

21 Belarus 0.275 0.231 0.703 0.379 0.953 0.508 0.373 

22 Russian Federation 0.024 0.357 0.343 0.541 0.971 0.379 0.361 

23 Bosnia and Herzegovina. 0.243 0.193 0.514 0.265 0.962 0.435 0.304 

24 Croatia 0.626 -0.060 0.440 0.382 0.951 0.468 0.181 

25 Tajikistan 0.262 -0.270 0.969 0.377 0.997 0.467 0.127 

26 Italy 0.188 -0.167 0.363 0.360 0.988 0.347 0.059 

27 Ukraine 0.141 -1.067 0.000 0.586 0.000 -0.068 -0.597 

28 Greece 0.381 -1.467 0.334 0.292 0.983 0.105 -0.711 

29 Cyprus 0.272 -2.130 0.537 0.242 0.998 -0.016 -1.082 

 
 
 
global financial crisis of 2008 to 2009, despite the negative 
shock from oil prices observed over the past two years. 
With the index of 0.558, Kazakhstan is slightly above 
average (0.404) level in 14th place. 

The banking sector of Russia has an index rating of 0.361 
and is in the 22nd place, including the economy and 
financial sector, which suffered most from the negative 
shock in oil prices, where non-performing loans increased 
and profitability declined sharply.  

Overall, the considered countries can be relatively 
divided into 3 groups. In developed countries (7 
countries), the countries of CEE and CIS (19 countries) and 
the countries of Europe, the results of the debt crisis are 
most deeply manifested. Next, for each group, we showed 
the risk map of the financial stability of the banking sector 
(Figure 1). 

Figure 1 shows the main difference between groups of 
countries is evident in the quality of bank assets as 
banking systems of developed countries has higher quality 
of loan portfolio. The results for the other risk factors are 
close to each other. The CEE and the CIS countries are even 
ahead of developed countries according to the results 
regarding the indicators of profitability and liquidity. This 
can be explained by characteristics of the market (in CEE 
and the CIS countries, the profit margins are higher) and 
the difference in approaches to the management of assets 
and liabilities.  
 
 
DISCUSSION 
 
Our   results   confirmed   the  banking system of developed 
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countries has higher quality of credit portfolio (Acerbi and 
Scandolo, 2008; Derviz and Podpiera, 2008). In the 
framework of this research, we did not record the effect of 
impact of increased capital on credit volume growth. 
Therefore, for comparison, Carlson et al. (2013) based on 
the annual data of Bank of the United States brought the 
dependency so that a 1% point of capital increase and the 
credit increases by 0.05 to 0.2% points. Such growth 
becomes particularly prominent during the crisis as banks 
are increasing their actual capital adequacy ratios by 
adjusting their portfolios in favor of less risky assets 
(Gambacorta and Marques-Ibanez, 2011). 

There are limits to the economic benefits from the 
creation of liquidity. The excess liquidity may lead to 
deeper crisis for the banking sector (Acharya et al. 2012). 
The resulting asset bubble potentially increased the 
vulnerability of the banking sector and the risks of 
generating financial crisis. 

Based on our index, we cannot confirm those studies 
that try to explain the strong correlation between the ratio 
of debt to equity, creating liquidity and increasing risk. We 
also should tell that the accumulation of liquidity and the 
excessively risky behavior of banks might precede the 
financial crisis (Berger and Bouwman, 2009). 

Our findings indicate that the strategy of banks from the 
point of view of growth of credit and liquidity risks will 
differ in the extent of economic fluctuations. For example, 
as banks face greater liquidity risk, they create more risks 
during recessions than during economic expansions. In 
other words, our results show that liquidity risk is more 
important than credit risk in a downturn than during a 
boom (Fiordelisi and Mare, 2014; Vallascas and Keasey, 
2012). 

This conclusion is consistent with the recent policy of 
the Central Bank of different countries, where regulators 
have been more focused on liquidity management in the 
banking sector. Especially after December 2010, when the 
macroprudential policy of the Central Bank was aimed at 
reducing risks in the financial system by adjusting the 
reserve requirements. 

Restrictions on attraction of borrowed proceeds and 
strict requirements for liquidity can improve the resilience 
of financial institutions to system events. The size of the 
bank may be an effective tool for risk reduction, according 
to these authors. 

Our index also allows us to conclude that increased 
competition stimulates banks to diversify risks, indirectly 
making the system less vulnerable to shocks, but only in 
cases where an institutional system is strong. Otherwise, 
we can establish that financial liberalization increases 
bank risk (Cubillas and González, 2014). 
 
 
Conclusions 
 
To  assess  the  financial  stability of the banking sector, we 

used a variety of metrics. From the point of view of 
possible applications, combining them into a single 
composite indicator is of particular importance. Our 
proposed Banking Sector Financial Stability Index (BSFSI) 
is intended both for comparative international assessment 
of financial stability of the banking sector and for its 
evaluation in the country.  

On the one hand, the index BSFSI gives the ability in the 
most general form to assess the banking sector from the 
point of view of international competitiveness and to 
compare it with other countries. On the other hand, this 
index allows identifying the strengths and weaknesses of 
the current financial condition of the banking sector at the 
level of individual countries and monitoring its 
sustainability. At the same time, the index does not allow 
us to judge the sources of risk if, for example, they are 
financial instruments. Thus, our index allows us to 
consider systemic risk as the probability of a serious 
downturn in the financial system. 

In this study, based on data on the basic indicators of the 
stability of the banking sector of 29 countries, we 
calculated the BSFSI index, conducted the analysis for 
individual countries and groups of countries. In particular, 
based on the BSFSI index, we constructed a map of risks 
for the financial stability of the banking sector in 
developed countries, the CEE and CIS countries, and 
countries with risky debt.  
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