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Banks in their operations are exposed to many factors that may have a negative impact on 
their functioning. Fears of negative consequences of the risk that could lead to the bank’s 
bankruptcy were compounded after the collapse of Lehman Brothers in 2008. The Lehman 
Brothers example shows how important the issues of supervision, bank management and 
risk management are. The purpose of this article was to identify the main determinants that 
affect the capital adequacy risk of commercial banks from Central and Eastern Europe. This 
research seems to be significant due to the fact that a long-term loss of bank solvency may 
result in its bankruptcy. In this article, the solvency risk is represented by the capital Tier1 ratio. 
For the examined variables, which are suspected to have a statistically significant impact on 
the dependent variable, the following were selected: the size of the bank (natural logarithm 
of the value of assets), the ratio of equity to total assets, the ratio of loan allowances to total 
loans, the ratio of loans to total assets, the ratio of loans to non-working assets, total return 
on equity, the ratio of liquid assets to total assets and the ratio of loans to deposits.
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Determinanty ryzyka adekwatno ci kapita owej banków
Europy rodkowo-Wschodniej

Banki w swej dzia alno ci nara one s  na wiele czynników, które mog  mie  negatywny 
wp yw na ich funkcjonowanie. Obawy przed negatywnymi skutkami ryzyka, które mo e 
doprowadzi  do upad o ci banku, spot gowane zosta y po upadku banku Lehman Broth-
ers w 2008 roku. Przyk ad Lehman Brothers pokazuje, jak istotne s  kwestie nadzoru, 
zarz dzania bankiem oraz zarz dzania ryzykiem. Celem niniejszego artyku u by o zidenty-
fikowanie g ównych determinant, które maj  wp yw na ryzyko adekwatno ci kapita owej 
banków komercyjnych z Europy rodkowo-Wschodniej. Badanie to wydaje si  by  istotne, 
poniewa  d ugotrwa a utrata wyp acalno ci banku, mo e w konsekwencji prowadzi  do jego 
upad o ci. W niniejszym artykule ryzyko wyp acalno ci reprezentowane jest przez wspó czynnik 
kapita u Tier 1. Do badanych zmiennych, które podejrzewa si , e mog  wp ywa  istotnie 
statystycznie na zmienn  zale n  wybrano: rozmiar banku (logarytm naturalny warto ci 
aktywów), stosunek kapita ów do sumy aktywów, stosunek odpisów kredytowych to sumy 
udzielonych kredytów, stosunek udzielonych kredytów do sumy aktywów, udzia  kredytów 
niepracuj cych w sumie aktywów, stop  zwrotu z kapita ów w asnych, stosunek aktywów 
p ynnych do sumy aktywów oraz stosunek udzielonych kredytów do depozytów.
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The main aim of the article is to iden-
tify financial indicators that determine the 
level of the adequacy risk in commercial 
banks in Central and Eastern Europe. The 
problem of capital adequacy and solvency 
of a bank is often associated with the risk 
of bankruptcy. By bankruptcy one should 
understand the situation when a bank loses 
its solvency capability. Due to the specifi-
city of the activities of banks, which are 
called public trust institutions, dealing with 
them in the case of a risk of bankruptcy 
is completely different than in the case 
of other firms. Due to the fact that com-
mercial banks are responsible for other 
people’s money, they became the focus 
of the Basel Committee, which primarily 
regulates capital adequacy issues in com-
mercial banks.

The commercial bank’s capital adequacy 
in this paper is represented by the Tier 
I ratio which reflects the ratio of Tier 1 
Capital at the end of the fiscal interim to 
Total Risk-Weighted Assets for the same 
period and is expressed as a percentage. 
Tier 1 Capital, also known as Core Capital, 
is defined as the sum of common stock-
holders’ equity, certain qualifying issues of 
preferred stock and minority interest, less 
goodwill, intangible assets, investments in 
certain subsidiaries and other adjustments 
(Thomson Reuters, 2019).

This study uses microeconomic determi-
nants connected with the financial indica-
tors. The analysis was mad e using panel 
data, covering quarterly data from the 
beginning of 2007 to the end of 2017 for 
202 banks from 16 countries of Central 
and Eastern Europe. The author assumed 
the hypothesis that all financial indicators 
which are a measure of a bank’s risk are 
statistically significant and have an impact 
on commercial banks’ capital adequacy 
represented by the Tier I ratio. In this 
paper, 8 variables were examined which 
represented the size of the bank’s activ-
ity (SIZE – the natural logarithm of total 
assets), the importance of equity (EQUITY 
– the ratio of equity to total assets), credit 

risk (LOANCOSTS – allowances to total 
loans, LOANS – loans to total assets), 
quality of loans portfolio (NPL – non-per-
forming loans to total loans), profitability 
(ROE – return on equity ratio) and liquid-
ity (LIQUIDITY – liquid assets to total 
assets, LTD – loans to deposits ratio). The 
study showed that there is a statistically 
significant relationship between the Tier 
I ratio and 4 variables (ratio of equity to 
total assets, loans to total assets, return 
on equity ratio, non-performing loans to 
total loans) and 4 indicators are statistically 
insignificant. As far as the author knows, 
no similar analyses were done for Central 
Eastern European countries.

1. Introduction
Just as everyone of us is afraid of the 

various types of risks, banks are exposed to 
a variety of factors throughout their opera-
tions that may have a negative impact on 
their performance and the results they 
achieve. The fear of the negative impact of 
risk, which in the worst scenario can lead 
to the bank’s bankruptcy, has intensified 
in recent years after the collapse of the 
Lehman Brothers investment bank in 2008 
(Thlon, 2008). This fact is a part of the 
history of finance and is often referred to 
as the “beginning of the global financial 
crisis of 2008”. The case study of Lehman 
Brothers shows how important the issues of 
financial system supervision, bank manage-
ment, creating financial instruments and 
risk management are. It showed how enor-
mous an impact may be exerted by the col-
lapse of one significant financial institution 
on other from the rest of the world.

The necessity of regulating the bank-
ing activity was already noted by Ricardo, 
a classical economist who explained it by 
the fact that banks are institutions that 
use other people’s money in their opera-
tions. The Basle Committee, which is the 
council of financial and banking experts, 
and its recommendations have proved how 
important a role in banking is played by 

S owa kluczowe: bank komercyjny, CEE, Tier 1, adekwatno  kapita owa, wska nik, dane 
panelowe.

Nades any: 14.04.19 | Zaakceptowany do druku: 20.05.19

JEL: G2



22 Studia i Materia y 1/2019 (30)

risk management. Although its recom-
mendations and guidelines are not strictly 
binding legal regulations, many countries 
decide to use them ( ó tkowski, 2007). The 
Basel Committee recommendations are an 
initiative that intends to integrate and con-
solidate supervisory activities over banks, 
but also other financial institutions that in 
the twentieth century have become a form 
of huge financial corporations. In the face 
of anxiety over their collapse, the role of 
appropriate preventive behaviors and con-
stant monitoring of the financial situation 
is underlined, which is the subject of super-
visory Basel regulations (Nieborak, 2001).

In the face of the need to change and 
repair the previous ones, the Basel Com-
mittee has published another recommen-
dation after the New Basel Capital Agree-
ment, called Basel III, which was included 
in the Basel III document: A global regu-
latory framework for more resilient banks 
and banking systems (BCBS, 2010). The 
main changes mainly concerned the clarifi-
cation of all categories of regulatory capi-
tal in banks and the introduction of two 
capital buffers – countercyclical and pro-
tective (Ma ecki, 2014). Basel III modified 
the structure and quality of bank capital 
– significantly strengthened the importance 
of Tier I funds. In the Tier I, core capi-
tal (CET I) was determined, consisting of 
(Iwanicz-Drozdowska, 2017):
– ordinary shares issued by the bank,
– reserve capital,
– retained earnings,
– the issue premium originating from the 

issue of financial instruments which are 
classified as Common Equity Tier I,

– general banking risk fund.
The size of the required core funds 

(CET 1) was to increase from 2% to 4.5%. 
In turn, the volume of core funds (Tier I) 
was to increase from previously required 
4% to 6%. The remaining 2%, to maintain 
the 8% solvency ratio, could be covered 
by Tier II capital – the additional equity 
(Sikorzewski, 2011).

2. Literature Review
The problem of the impact of indi-

vidual financial indicators on the capital 
adequacy ratio and the bankruptcy risk has 
been addressed by many researchers. This 
phenomenon is often studied in relation to 
the banks of a specific country. This article 

aims to detail the impact of financial indi-
cators on the Tier 1 capital ratio in relation 
to Central and Eastern European banks.

The author has studied a few papers 
which focused on investigating the main 
determinants of capital adequacy ratio 
in specific countries. Abusharba, Triyu-
wono, Ismail, Rahman (2013) investigated 
whether the ratios of banks affect the capi-
tal adequacy requirements of Indonesian 
Islamic banks. Their research focused on 
profitability ratios, asset quality, liquid-
ity, financial leverage and operational 
efficiency. The article revealed that ROA 
has a positive relationship with the capi-
tal adequacy ratio, which indicates that as 
profits increase, banks may be more moti-
vated to protect the capital of their own-
ers. It was also revealed that liquidity has 
a positive impact on the capital adequacy 
ratio of banks, which shows that banks with 
a good level of liquidity tend to improve 
the banks’ capital. It was also revealed 
that bad financing has a negative rela-
tionship with the capital adequacy ratio, 
which meant that higher bad loans would 
depreciate the value of banks’ capital, and 
banks may be more exposed to credit risk. 
On the other hand, this study showed that 
the structure of deposits and operational 
efficiency do not affect capital adequacy 
of Indonesian banks. Shingjerji and 
Hyseni (2015) tried to find the relation-
ship between some banking ratios such as: 
profitability indicators, credit risk, liquid-
ity risk, leverage, bank size and the capital 
adequacy ratio in the Albanian commercial 
banks. The research brought the follow-
ing conclusions that the ROE and ROA 
have no impact on the capital adequacy 
ratio; the NPL ratio has a negative impact, 
which means that banks with higher credit 
risk have lower capitals; the LTD ratio has 
a negative impact on the capital adequacy 
ratio, which means that banks with higher 
liquidity risk tend to have lower capitals. 
The equity multiplier has a negative impact 
meaning that banks with a high leverage 
generally have a lower capital adequacy 
ratio. The bank size has a positive impact 
on the capital adequacy ratio, which means 
that larger banks have higher capital ade-
quacy ratios. Klepczarek (2015) examined 
the factors impacting the CET1 ratio of 
banks assessed by the European Banking 
Authority The research showed a negative 
impact of the ROA ratio and a positive 
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impact of the ROE ratio, a negative cor-
relation between bank adequacy and the 
deposits to non-equity liabilities ratio. That 
can mean that decreasing the amount of 
core capital with an increase of the share 
of deposits in the liabilities structure may 
be a result of the deposit guarantee system. 
The analysis does not confirm the impact 
of profitability ratios and the inflation rate 
on capital adequacy. Risk-weighted assets 
to total assets negatively impact the CAR1 
ratio, which confirms the difference in the 
risk perception among regulatory authori-
ties and bank managers. It has been found 
that more loans in total assets implicate 
a more cautious structure of the bank’s 
capital. Banks expanding their lending 
activities strengthen their source of fund-
ing by increasing their core capital. Dreca 
(2013) presented how the capital adequacy 
ratio is influenced by some ratios. Selected 
variables aimed to explain the determinants 
of the capital adequacy ratio in Bosnian 
banks. The author indicated variables such 
as: size of a bank (SIZE), ratio of deposits 
to total assets (DEP), ratio of loans to total 
assets (LOA), ROA, ROE and leverage 
(LEV) which have a significant effect on 
CAR. On the other hand, loan loss reserves 
(LLR) and the ratio of net interest income 
to total assets (NIM) do not appear to 
have a significant effect on CAR. Variables 
SIZE, DEP, LOA and ROA have a nega-
tive effect on CAR, while variables LLR, 
ROE, NIM and LEV are positively related 
with CAR. All variables except LOA and 
ROA have expected signs. Ahmad, Arfiff 
and Skully (2009) showed a new approach 
to determining factors that have an impact 
on bank capital ratios among commercial 
banks in developing Asian economies. The 
results of the study suggest a strong positive 
relationship between the behavior of regu-
latory capital and the behavior of the bank’s 
management. Two risk variables: non-per-
forming loans and a risk index (ratio of all 
liquid assets to total deposits) show a posi-
tive relationship between bank capital and 
risk taking. The size of the bank turned out 
to be a statistically non-significant variable 
which negatively affected capital adequacy. 
Lopez, Iturriiaga and Sanz (2010) raised 
the issue of developing a model of neural 
networks to investigate the bankruptcy of 
American banks, taking into account the 
specificity of the recent financial crisis. By 
combining multi-layered insights and self-

organizing maps, the authors wanted to 
provide a tool that would estimate the like-
lihood of threats up to three years before 
the bankruptcy occurs. Based on data from 
the Federal Deposit Insurance Corporation 
in the years 2002–2012, the results of the 
analysis showed that bankrupt banks are 
more concentrated on real estate loans, as 
indicated by the fact that they have more 
reserves on this account. Their situation 
is partly caused by risky expansion, which 
results in lower capital and smaller inter-
est income. After developing the profile of 
troubled banks, the developed model was 
used to detect failures and was a tool for 
assessing banking risk in the short, medium 
and long term using the data of banks that 
went bankrupt from May 2012 to Decem-
ber 2013 in the US. This model can detect 
96.15% of failures in the period considered 
and outperforms traditional bankruptcy 
forecast models. Cox and Wang (2014) 
presented an analysis of the bankruptcy 
of United States banks during the finan-
cial crisis of 2008–2010. The researchers 
applied the discriminant analysis and the 
test of uniqueness of medium financial vari-
ables to examine banks that continued their 
activity and bankrupt banks. The best-case 
model for potential bankruptcy included 
the following variables: mortgage loans, 
growth rates, share balance, bank portfolio 
size, loan loss provisions, non-performing 
loans, net charges and property taken over. 
It was considered that the reason for the 
bankruptcy of banks is a higher proportion 
(relative to banks continuing operations) of 
the value of bad mortgage loans and other 
non-performing debts.

Risks related to the operation of com-
mercial banks are reflected in their credit 
ratings. Hau, Langfield and Marques-
Ibanez (2012) analyzed the quality of credit 
ratings awarded by the three largest rat-
ing agencies. Bank ratings are interpreted 
by the authors as relative creditworthiness 
ratings and based on them they define 
new order numbers of rating errors based 
on the expected bankruptcy frequency of 
banks. The results of the study suggest that 
large banks receive more positive ratings, 
especially from those agencies for which 
they provide securitization services. These 
distortions of competition are important 
from an economic point of view and con-
tribute to the consolidation of “too big to 
fail” banks. The authors also showed that 
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the different risk weights recommended by 
the Basel agreements for investment grade 
banks do not have a material relationship 
with the probability of bankruptcy of banks. 
Belotti, Matousek and Stewart (2011) pro-
posed the possibility of forecasting interna-
tional banks’ ratings. The research results 
suggest that the ratings given to banks 
reflect their financial situation, assess-
ment time and country of origin. The study 
showed that banks with higher capitals, 
larger assets and higher ROA ratios are 
assigned higher ratings. Moreover, if the 
bank’s liquidity increased two periods ago, 
it has an impact on improving the rating. 
In turn, if the operating expense ratio in 
relation to operating income is growing 
and the date of the assessment is relatively 
recent, the bank’s ratings fall. The research 
also proved that the ratio of net operat-
ing income to the value of total assets has 
a negative impact on banks’ ratings. In 
turn, the country of origin of the bank has 
a strong, proven impact on its rating. Has-
san and Barrella (2013) showed that only 
a small number of accounting variables, i.e. 
the size of the bank, liquidity and efficiency 
are strongly related to banks’ credit ratings. 
The model constructed by the authors can 
correctly assign creditworthiness to about 
74–78% of banks from the 2002–2009 
period under consideration. Moreover, 
the variables indicated can better explain 
future ratings of the best-rated banks, and 
also can better explain past ratings for the 
lowest-rated banks. This fact may indicate 
that rating agencies were more conserva-
tive when assigning ratings to low-rated 
banks and these were based on an analy-
sis of historical accounting data. The main 
result of the conducted study is the lack of 
relation between bank ratings and financial 
leverage and capital adequacy. In addition, 
the relationship between banks’ credit rat-
ings and liquidity is the reciprocal of the 
expected relationship, with less liquid 
banks having the ratio of loans to customer 
deposits linked to higher ratings.

The purpose of credit derivatives is to 
protect against financial losses related 
to the risk of non-payment of debt. Typi-
cally, such an instrument is credit default 
swaps (CDS), a kind of bilateral contracts 
under which the buyer pays a periodic fee 
in exchange for a conditional payment of 
the counterparty in case of a credit event 
(Silva & Wanderlei, 2015). Ötker-Robe and 

Podpiera (2010) undertook to identify the 
basic variables that drive CDS in the initial 
phase of the crisis in large, complex Euro-
pean financial institutions (LCFI). Using 
the estimation of panel data, it was pointed 
out that LCFI business models, their earn-
ing potential and economic uncertainty 
expressed as market expectations regard-
ing future risks related to individual LCFI 
and views on the outlook for economic 
growth are among the most important fac-
tors determining credit risk. The results of 
the authors’ research are largely consist-
ent with the results of literature studies 
on bankruptcy the determinants of which 
largely cover the entire CAMEL structure, 
i.e. capital adequacy, asset quality, manage-
ment quality, profitability potential, liquid-
ity and market risk sensitivity. The article 
also provides a potential vulnerability-
based tool – LCFI early warning systems, 
by establishing the relationship between 
the financial and market condition of LCFI 
and its spread on CDS.

3. Methodology

3.1. Data Description
This paper attempts to examine the 

determinants which have an important 
impact on adequacy risk represented by the 
Tier I ratio in Central Eastern European 
commercial banks. The data came from 
the Thomson Reuters database. All data 
concerning ratios and variables have been 
taken and counted from the first quarter of 
2007 to the last one of 2017. The analysis 
omitted some commercial banks from the 
analyzed countries due to gaps in the data 
(unbalanced panel). It is worth highlighting 
that the analyzed period covers the time of 
the global financial crisis, which could lead 
to unusual results. The study uses quar-
terly data (44 observations) and eight vari-
ables which represent commercial banks’ 
financial ratios in the fields of the size of 
bank activity (SIZE – the natural loga-
rithm of total assets), importance of equity 
(EQUITY – ratio of equity to total assets), 
credit risk (LOANCOSTS – allowances to 
total loans, LOANS – loans to total assets), 
quality of loans portfolio (NPL), profita-
bility (ROE – return on equity ratio) and 
liquidity (LIQUIDITY – liquid assets to 
total assets, LTD – loans to deposits ratio). 
The article covers data taken from 202 
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commercial banks from 16 CEE countries 
such as: Bosnia and Herzegovina, Bulgaria, 
Croatia, the Czech Republic, Germany, 
Hungary, Lithuania, Macedonia, Poland, 
Montenegro, Serbia, Romania, Russia, the 
Slovak Republic, Slovenia, and Ukraine.

In this paper, the TIER I ratio is Tier 1 
Capital at the end of the fiscal interim to 
Total Risk-Weighted Assets for the same 
period and is expressed as a percentage. In 
accordance with Basel III, Tier 1 Common 
Equity includes: ordinary shares issued by 
the bank, stock premium including CET1, 
retained earnings, other cumulative com-
prehensive income and other reserves dis-
closed, ordinary shares issued by the con-
solidated subsidiaries of the bank and held 
by third parties, regulatory adjustments 
used in the CET1 calculations (BCBS, 
2010). Banks are required to maintain an 
appropriate amount of capital through 
legal capital requirements, which is why the 
bank’s capital should be at least at the level 
of minimum requirements. This statement 
is in line with Mishkin (2000), who claims 
that banks also have their capital because 
they are obliged to do so by supervisors 
and regulators. Due to the high cost of 
maintaining capital, bank managers often 
want to have smaller capital than required 
by supervisory regulations. Regulatory 
requirements generally mandate this ratio 
to exceed 4.5% (BCBS,2010).

SIZE of the bank is an important factor 
that affects the bank’s capital and is related 
to the ownership structure of equity and 
access to equity. Research (Büyüksalvarcõ 
& Abdio lu, 2011) shows that some banks 
want to maintain better ratings in order to 
maintain higher reserves and larger size, 
but larger banks can be found in which 
the ratio between the capital adequacy 
ratio and the size is negative. The author 
assumes that the relationship between the 
Tier 1 ratio and the bank’s size, expressed 
as the natural logarithm of total assets, is 
positive. This can be explained by the need 
to maintain higher capital requirements in 
connection with expanding operations and 
undertaking more risky activities.

EQUITY is a ratio of equity to total 
assets. It is an indicator that shows how 
many percent of the balance sheet total the 
bank’s own capital is. It is worth empha-
sizing that banks have a small percentage 
of equity in their structure because they 
largely raise capital from customers in the 

form of deposits. It is an indicator that 
measures the importance of equity in the 
bank’s operations. A negative relationship 
between EQUITY (ratio of equity to total 
assets) and the TIER I ratio is expected 
because financing loans and banks’ activi-
ties by equity is much safer than financ-
ing them by clients’ deposits so there is 
no need to maintain a higher level of safe 
Tier 1 capitals.

LOANSCOSTS is a ratio of allowances 
to total loans. This indicator shows what 
proportion of all loans are granted allow-
ances for credit losses. This indicator is 
used to describe the quality of the bank’s 
loan portfolio. Its high values mean a bad 
credit policy of the bank and are associ-
ated with a high credit risk of the borrow-
ers. This index is also a measure of credit 
activity costs because making new allow-
ances in banks means increasing the level 
of banks’ costs of loans. A negative rela-
tionship between LOANCOSTS (allow-
ances to total loans) and the TIER I ratio 
is expected because these banks which hold 
a higher level of capitals are expected to 
have a lower level of loans allowances as 
a result of covering losses by equity.

NPL is a ratio of non-performing loans 
to total loans. The NPL indicator reflects 
the quality of the bank’s loan portfolio. 
This indicator is a kind of measurement 
of credit risk and default risk of the bank’s 
clients. In this study, the non-performing 
loans ratio is the value of “doubtful” loans 
to the nominal value of total loans. Banks 
with a high NPL are considered very risky. 
NPL is a loan that the borrower does not 
plan to pay within 90 days. In their study, 
Shrieves and Dahl (1992) use non-work-
ing assets and the ratio of risk-weighted 
assets to total assets. Ediz et al. (1998) use 
the ratio of very risky assets to all risky 
assets to reflect the bank’s exposure to 
risk, while Berger (1995) and Jacques and 
Nigro (1997) use the ratio of risk-weighted 
assets to total assets according to the Basel 
Accord framework. It is expected that the 
relationship between the NPL ratio and 
the TIER I ratio is negative, which means 
that banks with a higher capital level are 
expected to have a lower NPL as a result of 
coverage of the loan losses by equity.

LOANS is a measure of loans to total 
assets. This indicator is used to analyze 
the directions of operations and sources 
of financing banking operations. The share 
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of loans in the bank’s total assets indicates 
the level of risk since lending of funds is 
associated with a certain level of risk of 
the borrower. Therefore, a bank that has 
more risky assets should have better equity 
coverage. In addition, the higher the share 
of loans in assets, the lower the share of 
tangible assets and the higher the risk that 
the money lent will not be repaid (Kamran 
et al., 2014). The author expects a positive 
relationship between the TIER I ratio and 
the LOANS ratio because the more loans 
a bank has in its balance sheet, the riskier 
it becomes and the higher capital level it 
needs to keep.

ROE ratio (return on equity ratio) is 
a kind of profitability indicator which refers 
to the amount of net profit in relation to 
the total amount of equity (Athanasoglou 
et al., 2005). The ROE ratio is often used 
by shareholders to evaluate their invest-
ments. The company that is characterized 
by a high return on equity generates bet-
ter profits. ROE is net income after tax 
divided by the total equity capital (Khraw-
ish, 2011), which represents the rate of 
return obtained by the bank’s sharehold-
ers. Thus, the higher the ROE, the more 
effective the management of shareholders’ 
capital (Oloo, 2010).

LIQUIDITY is a ratio of liquid assets to 
total assets. The liquidity risk at the bank 
is the result of the bank’s inability to meet 
its obligations. The liquidity risk increases 
when banks cannot forecast demand for 
loans or deposits withdrawal, accompanied 
by the inability to acquire new sources of 
money to cover that demand (Abdelkar-
eem & Salah, 2007). This indicator is aimed 
at determining the liquidity risk in a bank. 
Liquid assets are represented by cash in 
hand and at the central bank and cash in 
other banks or financial institutions. There 
is an inverse relationship between liquid-
ity risk and the degree of capital adequacy 
(Heffernan, 1996).

LTD is the loans to deposits ratio. This 
indicator is used to assess the bank’s liquid-
ity. It is expected that the ratio between the 
loans to deposits ratio and the capital ade-
quacy ratio will be positive because a high 
level of LTD ratio means a higher liquid-
ity risk, which should be offset by a higher 
level of capital. At the same time, a high 
level of LTD means higher profits for the 
bank and this is why commercial banks 
want to increase the level of that ratio.

3.2. Methodology Description
Regarding the fact that the data are 

both time series and cross-sectional data, 
it was decided not to analyze each bank 
separately and apply the panel regression 
method that would allow the determinants 
of solvency risk to be analyzed. To choose 
the better model between the fixed effect 
and random effect models, the Hausman 
test was performed. H0 for the Hausman 
test was that the random effect model is 
appropriate and the alternative hypothesis 
was that the fixed effect model is appro-
priate. The main purpose was to find out 
if a significant correlation between unob-
served individual specific random effects 
and regressors exists. The results of the 
Hausman test (H = 8.78315, p = 0.360918) 
proves that the null hypothesis is accepted 
by the analyzed data and the random effect 
model is preferred. A diagnostic test of the 
panel model was carried out in order to 
verify the Breusch-Pagan test. It served 
to assess the significance of the variance 
of the random component. As a result of 
the analysis, the value of Breusch-Pagan 
test LM = 2772.63 was obtained with the 
value of p = 0. On this basis, it was justi-
fied to reject the null hypothesis in favor of 
the alternative hypothesis, which indicates 
a significant impact on variance of the indi-
vidual effects introduced into the model. 
Therefore, the use of the CLS to estimate 
the model is not justified and it is necessary 
to find a different method of estimating the 
model. In order to assess the significance of 
individual effects in the tested model, the 
Wald test was carried out, which was to ver-
ify the zero hypothesis that the regression 
parameters for the variables used in the 
model are 0, against the alternative hypoth-
esis that the regression parameters are dif-
ferent from zero. The Wald test statistic 
was F (8, 1754) = 8.48464 with a value of 
p = 2.213 * 10-11. Such results mean that 
it is reasonable to reject the null hypoth-
esis for the alternative hypothesis. Thus, 
the regression parameters for the indicated 
variables in the model are different from 
zero. Thus, the panel regression model is 
written as:

TIER Ii,t = b0 + b1SIZEi,t + b2EQUITYi,t 
+ b3LOANCOSTSi,t + b4NPLi,t + b5LO-
ANSi,t + b6ROEi,t + b7LIQUIDITYi,t + 

b8LTDi,t + ei
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where:
TIER Ii,t – common equity Tier I to risk-
weighted assets of bank i at time t, SIZEi,t 
– natural logarithm of total assets of bank i 
at time t, EQUITYi,t – equity to total assets 
of bank i at time t, LOANCOSTSi,t – allow-
ances to credits of bank i at time t, NPLi,t 
– non-performing loans to total credits 
of bank i at time t, LOANSi,t – loans to 
assets of bank i at time t, ROEi,t – return 
on equity of bank i at time t, LIQUIDITYi,t 
– liquid assets to total assets of bank i at 
time t, LTDi,t – loans to deposits of bank i 
at time t, b0 – constant, ei – residual error 
of regression.

4. Empirical Results
The main purpose for this study is to 

determinate statistically significant fac-
tors impacting the capital adequacy ratio 
represented by the Tier I ratio in com-
mercial banks in Central Eastern Europe. 
For the research, 8 variables were chosen: 

natural logarithm of total assets, equity 
to total assets, credit allowances to loans, 
non-performing loans to total loans, loans 
to assets, return on equity, liquid assets to 
total assets, loans to deposits.

The main hypothesis for this research 
assumes that the natural logarithm of total 
assets, equity to total assets, credit allow-
ances to loans, non-performing loans to 
total loans, loans to assets return on equity, 
liquid assets to total assets, loans to depos-
its have no significant impact on banks’ 
Tier I ratios.

The set of independent variables chosen 
for the model was selected based on the 
study of the significance of variable cor-
relations. The finally selected independent 
variables are characterized by a strong rela-
tionship with the dependent variable and 
no relationship between them.

Table 1 includes the main descriptive 
statistics of the chosen variables like: aver-
age, median, standard error, minimum and 
maximum.

Tab. 1. Descriptive statistics

AVERAGE MEDIAN STANDARD ERROR MIN MAX

TIER I 14.2300 12.6000 7.6890  2.4200 67.1500

SIZE 21.3400 21.1900 2.3800 14.6500 28.4500

EQUITY  0.0779  0.0314 0.1219 –0.6265  1.2250

LOANCOSTS  0.5587  0.9625 0.6028 –5.8830  6.8800

NPL  0.1074  0.0000 1.8590  0.0000 73.9100

LOANS  0.3737  0.3845 0.2928  0.0000  0.9993

ROE  0.0280  0.0000 0.1061 –0.8094  0.7811

LIQUIDITY  0.2463  0.1859 0.2334  0.0000  1.1370

LTD  0.8802  0.8586 0.4408  0.0000  4.2290

Source: Own elaboration.

The regression results of the random 
effect model are shown in Table 2. The 
dependent variable was the Tier I ratio 
(TIER I). The R-squared indicator of 
the random effect model was 0.800367, 
which means that 80.04% of variability of 
the Tier I ratio can be explained by the 
variables chosen for the model. Table 2 

shows also estimated coefficients. The 
regression proved that the variables: SIZE 
(the natural logarithm of total assets), 
LOANCOSTS (allowances to total loans), 
LIQUIDITY (liquid assets to total assets) 
and LTD (loans to deposits ratio) have 
no statistically significant impact on the 
TIER I ratio.



28 Studia i Materia y 1/2019 (30)

The variable EQUITY (ratio of equity to 
total assets) has a significant and positive 
impact on the TIER I ratio, which can mean 
that these banks that have more equity have 
also a higher TIER I ratio. What is more, 
this relationship is strong. It seems logical 
because TIER I capitals are a part of equity 
capitals in commercial banks.

The variable NPL (non-performing 
loans to total loans) has a significant and 
positive impact on the TIER I ratio, which 
means that those banks that have a higher 
level of non-performing loans in their bal-
ance sheet also maintain a higher level of 
TIER I capital but it is worth highlighting 
that this relationship is quite weak. This 
relation occurs because non-performing 
loans are very risky and cost-intensive for 
banks, which is why they require maintain-
ing a higher level of safe capitals.

The variable LOANS (loans to total 
assets) has a significant and negative 
impact on the TIER I ratio and this impact 
is quite strong. This means that commercial 
banks in Central and Eastern Europe run 
risky activities, and despite increasing their 
lending activity, they do not increase the 
level of safe TIER I capitals.

The variable ROE (return on equity 
ratio) has a significant, positive and strong 
impact on the TIER I ratio. That means 
that banks with higher profitability main-
tain higher TIER I capitals.

5. Conclusion
The main aim of this paper was to 

empirically find determinants that have an 
impact on capital adequacy risk represented 

by the Tier I ratio in commercial banks 
situated in Central Eastern Europe. In the 
study, secondary data were used from the 
Thomson Reuters database. The study cov-
ers 10 years, from 2007 to 2017. The panel 
data regression was used to analyze the 
relationship between the Tier I ratio and 
8 variables such as: the size of the bank’s 
activity (SIZE – the natural logarithm 
of total assets), the importance of equity 
(EQUITY – ratio of equity to total assets), 
credit risk (LOANCOSTS – allowances to 
total loans, LOANS – loans to total assets), 
quality of loans portfolio (NPL – non-per-
forming loans to total loans), profitability 
(ROE – return on equity ratio) and liquid-
ity (LIQUIDITY – liquid assets to total 
assets, LTD – loans to deposits ratio).

The regression which used random 
effects model showed that the natural log-
arithm of total assets, allowances to total 
loans, liquid assets to total assets and loans 
to deposits ratio have no statistically sig-
nificant impact on the Tier I ratio. At the 
same time, variables: ratio of equity to total 
assets, non-performing loans to total loans 
and return on equity ratio have a statis-
tically important and positive impact on 
the TIER I ratio; meanwhile, loans to total 
assets have a statistically significant but 
negative impact on the TIER I ratio.

The results of the study show that com-
mercial banks in Central and Eastern 
Europe which maintain higher equity are 
less exposed to the risk of solvency. At the 
same time, the analyzed banks are cautious 
when it comes to non-performing loans. 
Their growing level in the balance sheet is 
a signal to maintain higher TIER I capitals, 

Table 2. Panel regression results

COEFFICIENT PROBABILITY

CONSTANT 15.3011 0.0000

SIZE –0.0020 0.9763

EQUITY  4.1609 0.0000

LOANCOSTS –0.1437 0.4340

NPL  0.0668 0.0128

LOANS –1.2028 0.0008

ROE  3.3378 0.0004

LIQUIDITY  0.2054 0.6704

LTD –0.8229 0.1113

Source: Own elaboration.



29Wydzia  Zarz dzania UW https://doi.org/10.7172/1733-9758.2019.30.2

which results in a lower exposure to the 
risk of insolvency. At the same time, these 
banks which increase their profitability care 
about their solvency increasing the level of 
Tier 1 ratio. It is worth emphasizing that 
the analyzed banks, like all other compa-
nies, want to increase their profits. To do 
this, they expand their operations and pro-
vide more loans, thus increasing the level 
of credit risk. This action is not associated 
with an increase in stable and safe TIER 
I capitals because it is too high a cost for 
banks, and therefore this situation causes 
a risk of solvency.
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