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The contribution aim to identify the factors influencing the level of
the interest rate in the conditions of the Slovak banking sector. The
analysis itself is carried out using a correlation and regression
analysis based on quarterly data from the database of National
Bank of Slovakia for the period from 1st quarter 2006 to the 4th
quarter of 2017. The research has been motivated by the three
research questions about the impact of the selected market and
intra-bank variables (Does the growth of market concentration lead
to a decrease in deposits interest rates? Does the interest rate on
the interbank market have a positive impact on deposits interest
rates? Does the growth of liquidity lead to a decrease in deposits
interest rates?). Based on the results of regression model we have
found out, that the increasing concentration, declining interbank
interest rate, disinflation, increasing bank capitalisation and
declining bank liquidity have a significant impact on the decline in
interest rates on deposit products under the conditions of the
Slovak banking sector. This support the Structure-conductperformance hypothesis which states that higher market
concertation leads to less favourable pricing to customers. We have
also found out, that highly capitalised banking sector has a lower
pass-through for deposits, which means that the pricing behaviour
of this banking sector is least tied to market development. So when
the market rate decrease, the deposit rate of highly capitalised
banking sector must also decrease and this decrease must be
higher than the decrease in market rate.
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INTRODUCTION
Deposits and loans interest rates are set at banks usually around the key interest rate of the
central bank, and therefore they can be called "managed rates". The National Bank of Slovakia is a
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member of the Euro system, and its role is to participate in a standard monetary policy determined
by the European Central Bank, whose primary aim is to maintain price stability, thereby
contributing to higher employment and sustainable non-inflationary economic growth. In order to
secure its goal, the central bank may use all monetary policy instruments, but most often the key
interest rates that are reflected in market interbank and subsequent client interest rates (Beka,
2014). The central bank may determine the short-term nominal interest rates on loans provided to
commercial banks that offer their products to clients and at the same time must fulfil the minimum
reserve requirements in the form of deposits with the central bank.
Interest rates can be affected by various factors. According to several authors (Neumark and
Sharpe, 1992, Hutchison, 1995, Carsky and Trajlinková, 2007, Medveď and Tkac, 2013, Ganic,
2018), they include determinants as the supply of money and the demand for them; the monetary
policy of the central bank; the interbank interest rate; bank performance; economic growth;
developments of inflation and exchange rates as well as the level of competitors’ interest rates.
From the deposits point of view, the maturity term may also be an essential determinant of the
interest rate since a higher rate motivates the client to keep his resources in the bank for a more
extended period and then a bank can use them longer to realise its active trades. The size of the
deposit is also an important factor influencing the interest rates because banks often apply rates
based on the invested amount of money which means that the higher the deposit leads to the
higher interest rate.
The article aim is to analyse of interest rate developments for selected types of household
deposits with the aim to identify the factors influencing the level of the interest rate in the
conditions of the Slovak banking sector. It would also like to point out to findings in the field of
research on deposit rate determinants with the application of regression analysis. Based on the
findings in the field of research, we will verify the following research questions: RQ1: Does the
growth of market concentration lead to a decrease in interest rates on deposits from households?
RQ2: Does the interest rate on the interbank market (12M EURIBOR respectively 12M BRIBOR
until the ends of the year 2008) have a positive impact on deposits interest rates? RQ3: Does the
growth of liquidity lead to a decrease in deposits interest rates?
Deposits of commercial banks are significant for the stability of financial institutions. As the
primary role of commercial banks is the financial intermediation, we can suppose that if the
financial institution is not able to obtain deposits from clients on liabilities site, it is also not able to
offer loans for clients on asset site. As the rate offered on deposits influences the volume of
savings attracted by banks, it is essential to know which determinants can affect this rate.
Therefore it is crucial to gain more insight into factors that influence the deposit rate especially in
times of unstable financial markets and increased competition between banks.
This paper is organised as follow: Chapter 2 gives an overview of the factors of influence
derived from existing literature. Chapter 3 discusses the methodology and data gathering of the
factor influence. Chapter 4 describes the statistical models and tests used in this study in order to
find the most significant variables. Chapter 5 obtain a short conclusion followed by the limitations
of this research and recommendation for future research.

1. THEORETICAL BACKGROUND AND REVISION OF LITERATURE
Banks implement their deposit policy in particular by setting interest rates and compiling
deposit products. In determining interest rates on deposits, they must take into account the
current economic situation as well as actual balance sheet structure, pricing policy or market
position within a competitive environment. Deposits' interest rate represents a consumers reward
for leaving their funds in the particular form of deposit products with a bank or other financial
institution to secure a particular source of income in the future. For consumers, it is crucial that
their deposited funds bear interest at the highest interest rate to obtain the highest return on their
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deposits. On the other hand, for the banks, deposits' interest rates represent costs, and for this
reasons, it is advantageous for them to provide the rates as low as possible. The bank's goal
should be to find a compromise between these opposing interests of depositors and the bank
itself, taking into account the impact of significant determinants that should be reflected in
achieving the desired return to an acceptable risk measure for both parties.
The issues of interest rates changes, their development and factors are explored by many
authors in their research not only at the national level but also in the European and international
context (Maudos and De Guevara, 2004; Claeys and Vander Vennet, 2008; Gambacorta, 2008;
Bernhofer and van Treeck, 2013; Ganic, 2018; Saaskilahti, 2018; Tarus and Manyala, 2018).
Medveď and Tkac (2013) define interest as a remuneration for the waiver of money in the form of
deposits or as a reward for the possibility to dispose of temporarily free money in the form of a
loan. The difference between the received and the paid interest is called the interest margin, which
forms a substantial part of the bank's profit. Interest includes in itself the real yield that the lender
wants to achieve from its funds, expected inflation, liquidity and risk premium. Senkyrova (1999)
argues that the interest rate on deposits should be higher than the assumed average annual rate
of inflation and at the same time cannot be higher than the interest rate on loans reduced by an
interest margin to enable the bank to cover its costs and realise the average profit. In determining
it, competitors' deposit products must also be taken into account; therefore, it is necessary to set
the interest rates at least as interesting as on the competitors' deposit products.
Banking behaviour in setting interest rates can be influenced by many factors that banks have
to take into account, either they are market factors or intra-bank environment factors. Among the
market factors, the authors of the scientific studies most often rank the level of competition in the
banking market, the market interbank interest rate, inflation and GDP. In the context of intra-bank
factors which determine banks' deposit products interest rates, the authors examined variables
such as bank capital, liquidity, bank size, or operational inefficiency.
It is assumed that one of the market determinants of price behaviour among banks is the level
of competition, most often expressed by the degree of concentration on the banking market. The
degree of market concentration as a determinant of the interest rate has been subjected to
several authors' analysis based on two competing hypotheses (Grigorian and Manole, 2006; Rumler and Waschiczek, 2012). The first, the structure-conduct-performance hypothesis (SCP), explains
the positive relationship between the concentration and performance of banks in the market, using
market concentration indicators (such as Herfindahl-Hirschman Index (HHI), or Concentration Ratio
of 5 largest banks on the market (CR5)) to measure concentration. This hypothesis suggests that a
concentrated market structure characterised by a smaller number of banks in a given market
leads to a coordinated approach by banks that are thus exposed to less competitive pressure. Just
coordinated approach and the same policy of banks to set up fees and interest rates for clients will
then be reflected in the performance of all banks in the banking market. Thus, the higher absolute
concentration on the banking market means the higher profits of all market participants as a result
of the reduced costs consequent price fixing.
On the other hand, the result also will be less favourable changes in clients’ interest rates
(Rumler and Waschiczek, 2012). The second competitive hypothesis is defined by the efficientstructure hypothesis (ES), which states that banks with higher market shares can influence the
development of market prices in their favour, leading to higher profitability of only the most
powerful banks. In this case, relative concentration ratios (e.g. market share) are used to measure
the level of market concentration. A concentrated market structure, characterised by a smaller
number of banks with a higher market share, allows large banks to set the prices of their deposits
above the level of marginal costs, allowing them to gain higher profits in the highly concentrated
markets (Grigorian and Manole, 2006).
Gropp et al. (2007) surveyed interest rates for four deposit product categories and four loans
product categories. The authors examined the impact of the market concentration and confirm the
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findings of Neumark and Sharpe (1992) that banks in the concentrated markets increase interest
rates on deposits in response to rising market interest rates slower, but on the other hand they
respond more quickly to falling market interest rates by lowering interest rates on deposits. Based
on this behaviour of banks in concentrated markets, they also confirm the claim, that when market
interest rates fluctuate in both directions, banks in concentrated markets can leverage more
surplus than depositors compared to banks in less concentrated markets. In this regard, Hutchison
(1995) states that interest rates on deposits are on average lower on more concentrated markets
and that their response to the rise in short-term market interest rates is slow and tends to react
with delays. His model also captures the empirical observation that the difference between the
market interest rate and the interest rate on deposits is increasing when market interest rates are
rising. Also, Halamova and Kocisova (2018) came to the same conclusion about the positive
adjustment to the delay in the projection of interbank interest rates into bank interest on deposits
of households in the conditions of the Slovak Republic.
De Graeve et al. (2007) examined the interest rates of 31 banks for 13 credit and deposit
products on the Belgian banking market. They found that the banks with the largest market share
mark their products at least competitive and the disposal of a large market share enables banks to
pay lower interest rates on deposits and achieve higher interest margins. They added, besides
market concentration, other intra-bank variables to tested regression models. Their results showed
that bank capital has a positive impact on the interest margin and that liquidity implies an adverse
effect on the projection of market interest rates into deposit interest rates. Martin-Oliver et al.
(2008) investigated the determinants of interest rates on deposits and loans on the Spanish
banking market. Regarding bank deposits, the authors have classified them into four main product
classes: current accounts, savings accounts, deposits and REPO operations with a maturity of
fewer than 3 months, and deposits with a maturity of more than 2 years. In their study, they found
that both the level and spread of interest rates on deposits are increasing with the number of
banks in the market. Stesevic (2008) has constructed an econometric model that analyses the
factors that determine the interest rate on deposits in Montenegro. The results of the regression
analysis showed that growth in household consumption leads to an increase in interest rates on
deposits because any increase in consumption means delaying the decision to save and means an
increase in the lack of the necessary amount of money. He also found that the rise in market
capitalisation led to a decline in the interest rate on deposits. Gambacorta (2008), in his work
systematically analyses the factors that influence the behaviour of Italian banks in determining
prices. He points out that bank efficiency reduces the interest rate on loans and increases the
interest rate on deposits. From a perspective of the bank's capital, he claims that low-capitalised
banks have a low ability to issue bonds and therefore try to increase the amount of deposits by
raising their rates. Within market factors, he also points to the impact of inflation and GDP and
states that the interest rate on deposits is negatively affected by real GDP and positively influenced
by inflation.
Other authors, Maudos and De Guevara (2004), analyse the interest margins of Europe's leading banking sector leaders such as Germany, France, the United Kingdom, Italy and Spain. They
found that market power, expressed by the Lerner index which is defined as the difference
between price and marginal cost, is a significant determinant positively influencing interest margin.
Claeys and Vander Vennet (2008) investigated the determinants of bank interest margins in Central and Eastern European countries, systematically comparing these banks with Western European banks. The authors analysed whether the relatively high-interest rates of banks operating in
transit economies in Central and Eastern Europe are caused by low efficiency or uncompetitive
market conditions. They also examined to what extent the banking behaviour of these banks is
similar to that observed in Western Europe and also surveyed how the presence of foreign and
state banks influences the differences between bank interest rates within the banking market.
Many scientific studies and authors address the issues of monetary policy and its influence on
macroeconomic aggregates (Kuttner, 2001; Kleimeier and Sander, 2006; Agénor and Aynaoui,
2010; Kapuscinski and Stanislawska, 2018). Wu and Xia (2016) deal with the macroeconomic
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impacts of the Federal Reserve System (FED), when the federal funds rate was on a technical zero,
and therefore the traditional monetary policy did not work, and the unconventional one had to
come. The authors prove that the unconventional monetary policy of the FED, implemented
through quantitative easing, has succeeded in contributing to stimulating the economy and
maintaining a lower level of unemployment. Černohorska and Klejzar (2018) more closely address
the effectiveness of unconventional monetary policy on inflation and Gross domestic product (GDP)
on the example of selected central banks in the Czech Republic, the Eurozone, Switzerland and the
USA. They are trying to find a cointegration relationship between unconventional monetary policy
and selected indicators (GDP and inflation). Agenor and Aynaoui (2010) explain the financial and
realistic effects of changes in the cost of borrowing from the central bank and changes in the
required reserves indicator in the case when surplus liquidity indirectly impacts on the price
behaviour of banks. Banks may, according to these authors, be more willing to reduce interest
rates on deposits following changes in monetary policy instruments, in particular as a result of a
decline in the refinancing rate or an increase in the required reserve ratio, taking into account the
fact that both policies lead to a reduction in the supply of households deposits. Other surveys also
address monetary policy analyses and changes in interest rates in the conditions of the Slovak
Republic. For instance, Sinicakova and Gavurova (2017) assess the compatibility of euro area
interest rates with the macroeconomic situation in Slovakia. Results demonstrate that the Euro
area interbank interest rates did not react sufficiently either to Slovak inflation nor output gap.

2. USED DATA AND METHODOLOGY
Correlation analysis and linear regression analysis (see Hendl, 2012) were used in the article.
Data were processed in R Commander programs. As stated by Výrost et al. (2013) in regression
models we often encounter the problem of time-series non-stationarity, which can lead to spurious
regression. One of the ways how to alternatively avoid the problem with spurious regression is the
transformation of non-stationary time series into stationary one, for instance with time series
differentiation. For this reason, our time series will be, in the first step, tested for stationarity with
ADF test (Augmented Dickey-Fuller test). In the case of non-stationarity at the level of the original
data, the differentiated value will then be used in the regression models.
Subsequently, we tested the linear regression assumptions under linear regression:
 The presence of heteroscedasticity examined with the Breusch-Pagan test. If the p-value is
lower than the chosen significance level (0.05), we assert that we have succeeded in rejecting
a zero hypothesis about the absence of heteroskedasticity (H0: heteroskedasticity absent);
thus we can assume that heteroskedasticity is present in the model.
 The presence of autocorrelation, examined with the Breusch–Godfrey test. If the p-value is
lower than the chosen significance level (0.05), we assert that we were able to reject the zero
hypothesis about the absence of autocorrelation (H0: autocorrelation absent); thus we can
assume that higher order autocorrelation is present in the model.
 The presence of multicollinearity, expressing the correlation between independent variables,
which does not exist in the model if the VIC (variance inflation factor) is less than 5.
 The acceptability verification of the functional shape of the model with the Ramsey Regression
Equation Specification Error Test (RESET) test. If the p-value is lower than the chosen
significance level (0.05), we claim that we have been able to reject a zero hypothesis on the
appropriate model specification (H0: the model is correctly specified), so we can assume it is
not a suitable model.
 The optimal number of variables verification with the Akaike information criterion (AIC). Using
this criterion, we are looking for an optimal number of regressions by minimising the AIC
criteria.
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The data used for the selected dependent and independent variables (see Table 2) were
obtained from the National Bank of Slovakia's (NBS) macroeconomic database as well as from the
NBS statements. The examined variables were verified at quarterly frequencies in the period from
1st quarter 2006 to 4th quarter 2017. We analysed interest rates for selected types of deposit
products:
 The average interest rate on deposits from households (expressed in%) - IR;
 The interest rate on deposits from households repayable on demand (expressed in%) - IRO;
 The interest rate on deposits from households with a maturity of up to one-year (expressed
in%) - IR1;
 The interest rate on deposits from households with a maturity of 1 to 2 years (expressed in%) IR2;
 The interest rate on deposits from households with maturity over 2 years (expressed in%) - IR3;
 The interest rate on deposits from households with up to 3 months period of notice (expressed
in%) - IR4;
 The interest rate on deposits from households with a period of notice exceeding 3 months
(expressed in %) - IR5).
We also analysed the indicators describing market factors (market concentration, market
interbank interest rate, gross domestic product, inflation) and intra-bank factors (capitalisation,
size, operational inefficiency, liquidity).
Market concentration serves as an indirect measure of absolute market competitiveness and
most frequently is described by the Herfindahl-Hirschman Index (HHI). When calculating HHI, we
take into account the number of banks in the sector and their market share. It is calculated by
squaring the market share of each bank competing in a market and then summing the resulting
numbers. It takes values from 0 to 1 (SBA, 2006). If the HHI value is less than 0.1, we talk about
the unconcentrated market if it is more than 0.1 and less than 0.18 is a slightly concentrated
market, and if its value exceeds 0.18, we can talk about a highly concentrated market. For the
needs of our analysis, we will work with HHI on the market of the total deposits received from
clients (HHI).
The role of the market interbank interest rate, in the euro area conditions, takes EURIBOR. It is
an interbank interest rate, within the economic and monetary union, for which the reference bank
is willing to lend the funds in euros to another reference bank. In the Slovak banking sector,
BRIBOR fulfilled the role of the interbank interest rate until the year 2009. However, with the
standard monetary policy and Slovakia's entry in the Eurozone was its function replaced by
EURIBOR. For this work, we will use the 12-month BRIBOR for the period until 2009 and for the
period after the entry into the Eurozone, from the year 2009, we will use data describing the
evolution of the EURIBOR also with the maturity of 12 months (expressed in % - EURIBOR12M).
For our analysis, the following indicators are also used. 1) Gross domestic product (GDP),
which is a measure of economic activity in the country and represents the value of goods and
services produced in the national economy for a certain period of production factors in the territory
of the country, broken down by form, use and income (closer to the ECB, 2013). We will work on
GDP calculated from the seasonally cleaned expenditure method, expressed in current prices,
which we convert from EUR millions into a logarithmic expression. 2) Harmonised Index of
Consumer Prices (HICP), which is harmonised for all EU Member States, including Slovakia, and is
one of the indicators of the price stability of the state. HICP index calculated according to the NBS
basic structure, after seasonal adjustment (HICP). 3) Capitalisation, expressed as a share of equity
in total assets in the banking sector, serves as an indicator of the stability of the banking sector. In
our case, the capitalisation indicator is expressed in percentage (CAP). The increasing value of
capitalisation indicates a higher resistance of the banking sector to adverse market shocks. 4)
Bank size, respectively in our case, the banking sector can be defined by the value of the balance
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sheet total, i.e. the volume of total assets. In our analysis, we used the total volume of assets in
the banking sector in logarithmic terms (BS). 5) The ratio of bank operating costs to operating
income, "Cost to income ratio" (CI), expressed in percentage. The primary objective of the bank's
operational efficiency is to achieve economic growth at lower technical and social costs. 6) Loan to
Deposit ratio (LTD), expressed in percentage, which measures credit coverage by stable sources.
The rising value of the LTD indicates the growth of illiquidity in the banking sector and its high
value means that the value of illiquid assets is higher per customer deposit unit.

3. RESULTS AND DISCUSSIONS
This part of the paper analyses the development of the interest rate on deposits from the
households in Slovakia for the period 2006-2017 and subsequently evaluates the interest rate
determinants using the regression analysis.

3.1 Analysis of the interest rate on deposits from the households in Slovakia
For households, it may be essential to secure a guaranteed income in the future, while a
favourable situation for them is the highest interest rate on deposits. However, recently, this rate is
at a shallow level, and its trend is declining respectively stagnant.
Figure 1. Development of the average interest rate on deposits from households (IR) (%) in
Slovakia.

Source: Authors calculation based on NBS (2017)

Figure 1 illustrates how the average interest rate on deposits from households (IR) developed
between 2006 and 2017. In the period 2006-2008, the development of the interest rate (IR) was
rising. During this period, the Slovak economy was experiencing the biggest boom in economic
growth, was preparing to join the Eurozone thus adoption of the euro as common currency.
However, at the end of 2008, the effects of the global financial crisis were also reflected in the
Slovak banking sector, and the interest rate on deposits from households began to fall sharply
since December 2008. In November 2008, the interest rate on deposits from households reached
on 1.36% its maximum, and compared to the value at the end of the analysed period (0.07%) was
more than twenty times higher. The interest rate on deposits from households showed a growing
trend until December 2008, but in December 2008 started to fall sharply and over the nine-month
period during which this rapid decline continued, it fell by 0.83 percentage points to around 0.52%
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compared to December 2008. In the months ahead, the interest rate picked up slightly, but as of
June 2012, it began to gain a downward trend until it reached its bottom at the end of the
analysed period.
Figure 2. Development of interest rates on individual types of deposits from households (%) in
Slovakia

Source: Authors calculation based on NBS (2017)

Different types of interest rates on deposits from households show on new agreements similar
development (Figure 2). The lowest interest rate throughout the period has deposits from households payable on demand (IR0). Deposits with agreed maturity (IR1, IR2, IR3) reach the highest interest rate, but we can see that the interest rate on deposits with an agreed maturity of more than
2 years (IR3) fell below the level of interest rates on notice deposits (IR4, IR5), and in April 2008 it
even approached the level of the interest rate on deposits payable on demand (IR0).
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Table 1. Correlation coefficients between interest rates on deposit products
IR (%)
IR0 (%)
IR1 (%)
IR2 (%)
IR3 (%)
IR4 (%)
IR5 (%)

IR (%)
1
0.920793
0.930338
0.93667
0.47015
0.950154
0.840903

IR0 (%)

IR1 (%)

IR2 (%)

1
0.809389
0.929558
0.646313
0.826863
0.898523

1
0.84937
0.389189
0.860343
0.752094

1
0.654213
0.897648
0.879218

IR3 (%)

IR4 (%)

1
0.407078
1
0.598968 0.751776

IR5 (%)

1

Source: Authors calculation based on NBS (2017)

Based on the graphical view, we can see the same development trends for all interest rates.
We also decided to verify this assumption by calculating the correlation coefficients between these
interest rates (Table 1). The results of the correlation analysis show an almost positive correlation
between the average interest rate on deposits from households and the partial interest rates for
each type of deposit product. A robust positive correlation can also be seen between individual
partial rates on deposit products. For this reason, in the next part of the paper, we have decided to
look for determinants for the above-mentioned average interest rate on deposits from households.

3.2 Evaluation of interest rate on deposits from households’ determinants
using regression analysis
The development and the level of interest rates on individual deposits from households may
be affected by various factors. Based on the works of authors cited in the literature review (e.g.
Neumark and Sharpe, 1992; Berger, 1995; Maudos and De Guevara, 2004; Gropp et al., 2007;
Claeys and Vander Vennet, 2008; Ganić, 2018; Tarus and Manyala , 2018), we can assume that
even under the conditions of the Slovak banking sector the interest rate on deposits from households may be potentially affected by some market or intra-bank factors. In the context of regression analysis to find out determinants of the average interest rate on deposits from households, we
considered market and intra-bank independent variables whose descriptive statistics are shown in
Table 2.
Table 2. Descriptive statistics of investigated (dependent and independent) variables
Standard
deviation

MIN

MAX

Dependent

Average
value

The average interest rate
on deposits from
households (%)

IR

48

0.5870

0.3389

0.0665

1.3514

Independent

INVESTIGATED VARIABLES

Number
of
observations

Market concentration
(Herfindahl-Hirschman
Index)

HHI

48

0.1275

0.0044

0.1213

0.1391
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Market interest rate
(12M EURIBOR
respectively
12M BRIBOR; %)

EURIBOR
12M

48

1.7246

1.7789

-0.1862

5.4200

GDP (Logarithm GDP)

HDP

48

4.2495

0.0499

4.1267

4.3367

HICP (Index)

HICP

48

95.0527

5.6323

84.2303

101.9921

CAP

48

9.2697

0.7498

7.9269

10.5988

BS

48

7.7870

0.0551

7.6838

7.8985

CI

48

55.2743

3.0326

49.0763

60.9794

LTD

48

78.4971

7.7598

61.0114

90.0427

Capitalisation in the
banking sector (Share of
Equity in Total Assets;%)
Banking Sector Size
(Total Assets Logarithm)
Operating inefficiency in
the banking sector (Cost
to income ratio; %)
Liquidity in the banking
sector (Share of loans to
deposits;%)

Source: Authors calculation using the R program

First, the correlation matrix between all variables is constructed. This matrix shows the
correlations and their corresponding significance between variables. The correlation matrix gives a
first insight in the direction and the strength of the relationship between variables. The results of
the correlation analysis are displayed at the next table (Table 3).
Table 3. Correlation coefficients between analysed variables

IR
HHI
EURIBOR
12M

IR

HHI

1
-0.1459

1

0.945449

-0.01452

HDP

-0.77702

HICP
CAP

-0.80038
-0.10034

BS

-0.75836

CI

0.202934

LTD

-0.83685

0.22314
9
-0.04966
0.11642
0.39941
7
0.05795
1
0.13548
5

EURIBOR
12M

HDP

HICP

CAP

BS

CI

LTD

1
-0.80868

1

-0.88816
-0.11488

0.921735
0.542244

1
0.357864

-0.74522

0.960342

0.829941

0.162048

-0.30275

-0.21267

-0.08741 -0.25518

-0.88924

0.936581

0.931146

0.32691
6

1
0.55149
2

1
1

0.86019
-0.30416
8

1

Source: Authors calculation using the R program
The results of the correlation analysis (Table 3) show a high positive correlation between the
average interest rate on deposits from households and the interbank interest rate. A high
correlation is also visible between the interest rate on deposits and gross domestic product,
inflation, the size of the banking sector and liquidity of the banking sector. In this case, however, it
is a negative correlation. A high correlation (negative or positive) is also visible between the
independent variables. For example, between the interbank interest rate and the gross domestic
product, inflation, the size of the banking sector and liquidity, as well as the gross domestic pro50
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duct and inflation, the size of the banking sector and liquidity, between inflation and the size of the
banking sector and liquidity, and between the size of the banking sector and liquidity in this
market. When the correlation between two or more independent variables is too high, the problem
of multicollinearity occurs. The problem of multicollinearity may lead to less accurate results in the
analysis; the coefficients may have very high standard errors and perhaps even incorrect signs or
implausibly large magnitudes (Baddeley and Borrowclough, 2009). Therefore, one of the necessary
tests to test the regression model parameters will also be testing the multicollinearity between
variables using the VIF test.
Before we begin to compile a regression model, we must test the stationarity of the time series
as their non-stationarity could lead to spurious regression. The results of the ADF test at the
original data as well as at the first difference level are shown in the following table (Table 4). The
test results have highlighted the non-stationarity of data at the time-series level, which we can
eliminate for most variables by using differentiated values. Based on the results of this test, we
decided not to build a linear regression model at the original time series, but to test the importance
of the impact of selected market and intra-factor factors at the level of the first differences.
Table 4. Testing stationarity of time series
Variable
IR
HHI
EURIBOR12M
HDP
HICP
CAP
BS
CI
LTD

Statistic
-2.6503
0.47373
-2.3024
-3.9284
-2.2814
-3.4517
-1.9683
-3.0903
-2.7422

Level
Probability
0.3144
0.999
0.4533
0.0204
0.4617
0.05929
0.5868
0.1387
0.2777

1st difference
Statistic
Probability
-4.0995
0.01361**
-3.8091
0.02621**
-3.1972
0.09884*
-3.0904
0.1395
-1.9623
0.589
-3.2585
0.08944*
-3.0103
0.1714
-4.7393
0.01***
-3.4127
0.06583*

Note: Significance level ‘***’ 0.01 ‘**’ 0.05 ‘*’ 0.1
Source: Authors calculation using the R program

The linear regression with ordinary least squares analysis (OLS), usually used for crosssectional data analysis, shows the coefficients of the variables and the fit of the model. The OLS
method assumes the linearity in parameters, the mean of the errors terms is zero, no multicollinearity between variables, no heteroscedasticity, and no serial correlation (autocorrelation). The
results of the regression model testing are shown in the following table (Table 5). Based on the
results of individual tests for Model 1, we can conclude that the linear model of average interest
rate determinants of deposits from households (IR) meets all assumptions about the absence of
heteroskedasticity, the absence of autocorrelation, the absence of multicollinearity between
variables and at the same time it is correctly specified. Based on the results of the F-test, we can
state that Model 1 as a whole is statistically significant as the p-value is less than the significance
level of 0.05. The adjusted R² determination coefficient of the given test indicates that the model
can explain up to 71.1% of the variability of the explained IR variable. The T-test results of
statistical significance of regression coefficients in this model suggest that three of the explanatory
variables (EURIBOR12M, GDP and CAP) are statistically significant in explaining the IR dependent
variable.
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Since Model 1 identified only three statistically significant variables, we decided to use the
method of gradually eliminating statistically insignificant variables from the model in an attempt to
increase the predictive ability of the model. In order to verify that the removal of the variables has
led to improving the predictive ability of the model's, we will use the AIC criterion to indicate
whether the deletion of the variable was positive or negative for the newly created model. Subsequently, for interpretation, we will select a model whose AIC will be the lowest. The results of the
gradual elimination of non-significant variables are shown in Table 5.
Table 5. Determinants of the average interest rate on deposits from households

Intercept
diffHHI
diffEURIBOR12M
diffHDP
diffHICP
diffCAP
diffBS
diffCI
diffLTD
Adjusted-R2
F-statistics (p-value)
BP test (p-value)
BG test (p-value)
diffHHI
diffEURIBOR12M
diffHDP
diffHICP
VIF
test
diffCAP
diffBS
diffCI
diffLTD
Reset test (p-value)
AIC

Model 1
–0.0548***
(0.0149)
-7.7449
(4.7399)
0.0815**
(0.0309)
9.6998***
(2.5444)
0.0291
(0.0175)
-0.1170***
(0.0318)
0.8297
(1.1010)
0.0003
(0.0031)
-0.0083
(0.0054)

Model 2
–0.0548***
(0.0147)
-7.7596
(4.6768)
0.0810**
(0.0300)
9.6640***
(2.4836)
0.0295*
(0.0168)
-0.1168***
(0.0314)
0.8428
(1.0782)

Model 3
–0.0537***
(0.0146)
-6.6123
(4.4188)
0.0792**
(0.0298)
10.3142***
(2.3288)
0.0307*
(0.0166)
-0.1091***
(0.0296)

Model 4
–0.0517***
(0.0147)

-0.0084
(0.0053)

-0.0106**
(0.0044)

-0.0079*
(0.0042)

0.711
15.15
(1.08e-09)
14.129
(0.07847)
7.5336
(0.1102)
2.0031
2.5664
5.2846
1.1832
2.7973
3.7838
1.2439
1.8443
2.0793 (0.1398)
-126.2387

0.7183
17.76
(2.445e-10)
13.91
(0.0528)
7.4365
(0.1145)
2.0009
2.4892
5.1662
1.1185
2.7925
3.7231

0.7211
20.82
(6.779e-11)
12.641
(0.05)
7.8204
(0.0983)
1.8038
2.4738
4.5868
1.1099
2.5135

0.7127
23.82
(3.741e-11)
7.598
(0.1798)
10.404
(0.0341)

1.8144
2.0583 (0.142)
-128.2277

1.2983
3.1935 (0.0524)
-129.4971

1.0894
2.2821 (0.1155)
-128.9371

0.0843***
(0.0300)
8.5677***
(2.0454)
0.0344**
(0.0167)
-0.0845***
(0.0042)

2.4409
3.4347
1.0848
1.7406

Note: Significance level ‘***’ 0.01 ‘**’ 0.05 ‘*’ 0.1. For the independent variables is given the standard
deviation in brackets.
Source: Authors calculation using the R program

First, we removed the operational inefficiency variable from the model, since the variable had,
in Model 1, the lowest significance expressed with p-value 0.9255. Generated Model 2 fulfilled all
model assumptions (heteroskedasticity, autocorrelation, multicollinearity), was correctly specified,
the adjusted determination coefficient increased, the AIC decreased, and the other variable (HICP)
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was marked as statistically significant. We can see, therefore, that the removal of the operational
inefficiency variable has contributed to improving the predictive ability of the model.
In the next step, we eliminated the variable size of the banking sector, whose p-value in Model
2 was the highest (0.4391). Created Model 3 fulfilled all assumptions of the model (heteroskedasticity, autocorrelation, multicollinearity), was correctly specified, the adjusted determination
coefficient was increased, the AIC decreased and at the same time model marked the next variable
(LTD) as statistically significant. We can see, therefore, that the elimination of the second variable
(BS) has also contributed to improving the predictive ability of the model.
We can see another statistically insignificant variable (HHI) in Model 3, so we created a Model
4 that does not include this variable. Created Model 4 contains only statistically significant
variables. However, we can see that the adjusted coefficient of determination in this model decreased compared to Model 3, the statistical significance of the parameter LTD decreased, autocorrelation was detected, and the AIC slightly increased. For these reasons and based on the results
of our analysis, we will assume that Model 3 is the most appropriate model describing the change
in the average interest rate on deposits from households in Slovakia.
Within the model, explaining variables HHI, CAP and LTD have a negative impact on the
average interest rate on deposits from households. Although the HHI variable was not statistically
significant in Model 3, we could see that the exclusion of this variable had an adverse effect on the
model's predictive power.
Therefore, we can assume that even though the HHI is not statistically significant, its change
has, concerning the model as a whole, influenced the development of the average interest rate on
deposits from households in Slovakia in the analysed period. These findings confirm our assumption of the negative impact of HHI formulated on the basis of the authors (e. g. Neumark and Sharpe, 1992, Hutchison, 1995, Gropp et al., 2007, De Graeve et al., 2007, Rumler and Waschiczek,
2012) who also point to a negative relationship between these variables. On this basis, we can
confirm under the conditions of the Slovak banking sector the validity of the SCP hypothesis, which
assumes of a lower deposit interest rate in more concentrated markets. It also led to the confirmation of a research question RQ1 (Does the growth of market concentration lead to a decrease in
interest rates on deposits from households?).
Similarly, the assumption of the negative impact of capitalisation (CAP) on the development of
interest rates on deposits was confirmed. According to Svitek (2001), the decline in bank capital
may be a reflection of missing financial flows as a consequence of the loss of problem loans or
may be a reflection of the bank's operational inefficiency when the bank receives high-cost deposits that it is not able to conceal from the generated interest yields. At a time of insufficient financial flows, the bank must approach the acquisition of missing funds at a higher price as reflected in the growth of interest rates on deposit products. On the other hand, in the case of the
Bank's growing stability, as reflected in a growing share of equity in total assets, we can assume
that the bank will also reflect this stable position in the reduction of interest rates on deposit products. As long as the bank's position on the market is stable, it is not forced to acquire deposits
from clients at a high price and therefore may reduce the price of deposits.
Among the parameters with a negative impact on the average interest rate on deposits from
households also belong the indicator LTD, which describes the liquidity, respectively illiquidity on
the banking market. During analysed the period was the liquidity of the Slovak banking sector at an
optimum level (see Kocisova, 2015). The optimal value of the LTD ratio can be considered as 8090%, which indicates a reasonable combination of caution and regulatory compliance. Banks did
not have to borrow expensive and risky resources on the secondary market (LTD> 100%), nor did
have to place the received deposits in a riskier way, by investing in securities or other assets.
During the reporting period, the ECB also began to apply a policy of low interest rates, which was
gradually transferred to the reduction of interest rates on loans and deposits. Pressure by the regulator, after the financial crisis, has forced banks to comply with stricter credit standards, making
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banks more cautious in providing loans that volume has slowed down. Stringent regulations imposed pressure on the banks not to create excess reserves in the national central banks and at the
same time stimulated the banks to be more cautious receiving deposits. If the bank knew that it
was able to provide the given or larger volume of loans from the available deposits, preferred a low
deposit rate approach that did not attract new clients or increase the volume of deposits, which
would create surplus reserves. In times of interest rate fall and stringent liquidity requirements,
there were situations where banks significantly reduced interest rates on deposits rather than credit products. It may have led to a situation that even though the liquidity of the bank declined (LTD
grew) with a decline in the interest rate on deposits from households. These findings did not make
possible to confirm the validity of the research question RQ3 (Does the growth of liquidity lead to a
decrease in deposits interest rates?) which may be affected by the specific characteristics of the
analysed period, namely by the ECB's low interest rates policy, strict credit standards, and the
regulation of excess liquidity on the market.
Model 3 placed three variables (EURIBOR 12M, GDP, HICP) among the parameters with a
positive impact on the average interest rate on deposits from households. The positive impact of
the EURIBOR 12M on the explained variable (IR) was predicted based on the review of the authors
work (Hutchison, 1995; Beka, 2014; Halamová and Kocisova, 2018). By confirming the predefined assumptions, we were also able to verify the validity of the research question RQ2 (Does the
interest rate on the interbank market (12M EURIBOR respectively 12M BRIBOR until the ends of
the year 2008) have a positive impact on deposits interest rates?) mentioned in the introduction of
this contribution. Also, Halamova and Kocisova (2018) came to the same conclusion about the
positive adjustment to the delay in the projection of interbank interest rates into bank interest on
deposits from households in the conditions of the Slovak Republic.
Another variable with a positive effect on the development of the average interest rate on
deposits from households was the indicator of the country's economic activity (GDP). Based on the
work of Gambacrot (2008), it was possible to assume a negative impact on the interest rate on
deposits from households. On the other hand, Stešević (2008) points to the positive relationship
between the growth of consumption in times of economic growth, which leads to the growth of
interest rates on deposit products in an attempt to reduce the excessive consumption tendency of
households and to encourage a tendency to savings. The results of our analysis are attributed to
the findings of Stesevic (2008) where, in the period of economic growth, interest rates on deposits
from households grew.
The last variable, with a positive effect on the average interest rate on deposits from households, was HICP inflation. Based on the work of Gambracort (2008) we assumed its positive impact. This assumption has been confirmed. We can see, therefore, that in the period of rising inflation there was also a rise in the interest rate on deposits. This fact only confirms the economic
reality when banks with a rise in the price level also raise real interest rates which take into
account the impact of the expected inflation. However, the rise in the real interest rate may not be
the same as a change in inflation, and as a result, nominal interest rates may, nonetheless,
decline. However, monitoring the impact of the change in inflation on nominal interest rates has
not been the subject of the article, but it can be further investigated.

CONCLUSIONS
Deposits mean a way to secure a certain future income for households in the form of interests.
Their deposits are, at the same time, the bank's financial source for performing active operations.
By analysing the development of interest rates on deposits from households, we found that the
outbreak of the economic crisis led to a substantial turnaround in the development of interest
rates which is to the detriment of households and thus to the benefit of financial institutions, as a
decreasing tendency characterises the interest rate on deposits from households. Individual types
of interest rates on deposits from households developed similarly within the analysed period
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except for the interest rate with maturity over two years whose development is at least correlated
with the development of the other analysed deposit rates. The development and value of the
interest rate on deposits from households may be affected by various factors, in particular determinants such as supply and demand for money, central bank monetary policy, interbank interest
rates, bank performance, economic performance, inflation and exchange rate developments as
well as competitors interest rates, concentrations in deposit market, loans received from clients, or
capitalisation. By regression analysis, we found that the 12-month EURIBOR was a significant positive determinant of the average interest rate on deposits from households, which confirmed the
validity of the second research question (RQ2). An important market determinant was also the
concentration of the deposit market received from clients, which negatively affected the interest
rate on deposits from households. This finding had again enabled us to verify the validity of defined
research questions, namely the first research question (RQ1). Within intra-bank factors also
capitalisation had a significant negative impact on the interest rate on deposits from households.
Another statistically significant determinant was liquidity, which had a positive effect on the interest rate on deposits from households. This finding was inconsistent with the formulated research
question (RQ3) because it did not validate the results of our analysis. It may be influenced by the
ECB's policy of decreasing interest rates, which to a certain extent has influenced the standard development of interest rates on the deposit market. Strengthening the credit policy by the regulator
as well as sanctioning surplus reserves deposited in the NBS eliminated to a certain extent the
efforts of banks to over-attract new clients, which could lead to non-confirmation of predefined
assumptions. Summing up these results, we can conclude that market and intra-bank factors
determined the development and adjustment of interest rates on deposits from households, so it
is not only dependent on the bank's management decisions but is also influenced by developments in the interbank market and the country's economic environment.
The pricing strategy of the bank determines whether the bank prefers margin or volume. When
a bank focuses on volume, it will probably set a relatively high deposit rate in order to attract a high
amount of savings. However, when a bank focuses on margin, it will probably set a relatively low
deposit rate in order to gain a high internal margin. So this means that having a high deposit rate is
not automatically ‘good’ or ‘bad’, it depends on the pricing strategy of the bank. Each bank will try
to find the optimal deposit rate to maintain or increase its volume but also its margin. The trade-off
between margin and volume is also dependent on the pricing behaviour of the bank’s competitors.
An increase in the deposit rate of one bank may lead to an increase in the volume of the bank.
However, when all banks increase their deposit rates, the retail clients will not transfer their
savings, and the only result of the increase in deposit rate will be a decrease in the margin of the
bank (Vink, 2010).
This research contains some limitations regarding the research design, data sources and
analyses. First, only cumulative data for the whole banking sector was used. The inclusion of bank
level data could lead to a complete picture of the Slovak deposit market. Also, the analysed period
(2006-2017) is significantly influenced by the financial crisis and non-standard tool of ECB
monetary policy. Therefore, the broader period or the adding dummy variable describing the crisis
period could improve the results of the analysis.
In this research, the consumer is not taken into account. Initially, consumer-related factors
were also included in this research, but the necessary data were unavailable to gather. However,
the behaviour of retail consumers, like interest rate sensitivity, demand for deposits, and search
and switch costs, may affect the deposit rate offered by banks. It would be exciting if future
research is dedicated to the relationship between consumers and deposit rate. Another factor
which is not taken into account is the volume of savings. In this research, only the factors that
influence the deposit rate are included. However, it would have been interesting to also test the
reaction in volume after an increase or decrease of the deposit rate.
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