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Abstract 

 

The paper studies the determinants of the interest rate spreads in Estonia,  
a country that stands out among European countries for its wide spreads. Four 
distinct credit markets are considered for housing loans, consumer loans, long-term 
corporate loans and short-term corporate loans. The paper uses quarterly panel data 
from 2000Q1–2021Q1. It uses a two-stage approach to disaggregate the observed 
spread into a component determined by the bank-specific factors and a component 
determined by the market-specific factors, which is labelled in the literature as the 
pure spread. For each of the two components, the paper finds substantial differences 
in the determinants of the spreads across different types of loan. While credit risk 
is important for long-term corporate and housing loans, operating costs are 
significant in the segment of short-term loans. Similarities found between the loan 
markets were that the pure spreads are found to be related to the business cycle and 
market concentration, while the relationship with interest rate risk is found to be 
insignificant. 
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Non-technical summary  

 

Estonia stands out among European countries as a country that has high interest rates on loans, 

while the interest rate on deposits offered by Estonian banks is relatively low. The differences 

between Estonia and other countries in Europe in the levels of interest rates on loans have 

become even more pronounced since 2015, though some correction downwards occurred in 

2021 when the loan interest rates in Estonia declined slightly. A study by Latvijas Banka 

(Benkovskis et al. 2021) shows the interest rate spreads, which is the difference between the 

interest rates on loans and those on deposits, in the Baltic countries to be among the widest in 

the euro area even after key bank-specific factors like the structure of bank funding and the 

riskiness of loans are taken into account. Large spreads entail higher interest rates, which mean 

higher prices and hence additional costs for borrowers, reducing investment opportunities and 

consequently also reducing economic growth.  

The study by Benkovskis et al. (2021) also finds that market concentration in the banking 

sector is positively related to the interest rate spread and the relationship is stronger in small 

markets. As pointed out by a recent study by Eesti Pank (Kukk et al. 2022), Estonia has the 

most concentrated market in banking among the European countries. This makes it justified to 

hypothesise that the wide interest rate spreads in Estonia are caused at least to some extent by 

the market structure. This hypothesis needs, however, to be verified. 

In this study, bank-level data from 2001Q1 to 2020Q1 are used and interest rate spreads are 

investigated separately in four credit markets for housing loans, consumer loans, long-term 

corporate loans with maturity of over one year, and short-term corporate loans. Interest rates, 

and thus spreads, vary across the credit markets, as they are narrower for long-term loans and 

wider for short-term loans, while the market for consumer loans has markedly high interest 

rates and wide spreads. The paper uses the direct measure of the interest rate spread, which is 

the difference between the interest rate on new loans and the interest rate on new deposits.  

The paper applies the two-step approach suggested in the seminal paper by Ho and Saunders 

(1981), and distinguishes between bank-specific determinants of spreads and market-level 

factors. The paper finds significant differences in the bank-specific determinants across 

different types of loan. Credit risk is closely related to wider spreads for long-term loans, in the 

markets for both housing and corporate loans, while higher fees go hand in hand with wider 

spreads for consumer loans. Higher efficiency at the banks is associated with narrower spreads 

for corporate loans, both short-term and long-term, while lower liquidity is related to wider 

spreads for short-term loans, both consumer and corporate ones. A narrower spread for 

household loans correlates with higher growth in credit volumes.  

Second-stage estimations carried out with the ARDL model reveal a long-term relationship 

between the pure or market-specific spreads, and the business cycle measured by the 

unemployment rate. This is valid for all loan types except for housing loans, which do not seem 

to be affected by the business cycle.  

A long-term relationship is also detected between the pure spreads and market concentration 

as measured by the Herfindahl-Hirschman Index. Decreasing market concentration in the first 

half of the sample tightened the pure spreads for all loan types except consumer loans, for which 

reduced concentration had the opposite effect of increasing the spread. A rise in the 

concentration of credit providers in recent years has increased market spreads in three credit 

markets, but not in the consumer loan market, where the spreads widened similarly despite the 
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decline in concentration. The consumer loan market offers evidence of large market 

imperfections, as there is no evidence of pressure from competition on interest rates and loan 

spreads, implying that other non-price factors are more important for customers than the price 

of consumer credit. 

The interest rate risk, which is measured by the volatility of Talibor and Euribor, is only 

related to the pure spread for short-term corporate loans.  

The main takeaway from the paper is that different credit markets are affected by different 

factors and to a different extent. The findings are useful for policy makers as they could help 

them in choosing relevant policy measures that would encourage banks to set tighter spreads. 

Bank-level factors contribute markedly less to the spread than market-level factors do. This 

means that to address wide spreads on loans, it is more efficient to target market-level factors 

like market concentration than bank-specific factors.  
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1. Introduction 
 

The banking industry is a strategic industry for all countries and its most important role is 

financial intermediation. This function reallocates funds from savers to borrowers by collecting 

deposits and providing credit. Wide spreads in interest rates mean a higher price and so 

additional costs for borrowers, reducing their investment opportunities and reducing economic 

growth. The price-setting strategy of banks is different to the standard strategy used in markets 

for goods and services, because the interest rate on loans is often set individually for customers, 

meaning that rates can diverge significantly across loans and across banks. This means the 

interest rate spreads can change very fast as long as the contracts for new loans are not related 

to earlier contracts. This makes it important to understand what determines the interest rate 

spreads (IRS) of the banks. 

There is an extensive literature that investigates the determinants of IRS, either focusing on 

a particular country or searching for common factors across a group of countries. Most of the 

studies consider the credit market as a single entity and do not distinguish between different 

types of loan. However, the structure of the market and level of competition are in all likelihood 

different across markets. The purposes of the loans, their maturity, the amount borrowed, and 

the customer base all affect the riskiness of loans and consequently their price, and are very 

probably different in different credit markets. 

There are a few papers that take some account of these differences (see Trinugroho et al. 

2014 and Männasoo 2013). However, to the best of our knowledge only Hainz et al. (2014) 

explicitly investigates different types of loan separately, focusing on the Czech banking market 

in 2004–2011 and showing that the factors affecting the IRS of mortgages, consumer loans, and 

corporate loans vary substantially across the credit markets. This paper using Estonian data 

adds another piece of evidence about IRS for different credit markets, filling the gap in the 

literature. 

Estonia is a euro area country with well-developed financial markets and one of the widest 

IRS in the euro area. Recent data in Benkovskis et al. (2021) shows the IRS in the Baltic states 

to be among the widest in the euro area even after key bank-specific factors such as bank 

funding structure and riskiness are controlled for. They also find that market concentration in 

the banking sector is positively related to the IRS and the relationship is stronger in small 

markets. Given that Estonia has the largest market concentration in the banking sector among 

European countries (Kukk et al. 2022), it is important to understand how much IRS are driven 

by market concentration. 

We use bank-level data from 2001Q1 to 2020Q1 and we study the IRS separately in four 

credit markets for housing loans, consumer loans, long-term corporate loans with maturity over 

one year, and short-term corporate loans. These markets can be grouped in two ways. The first 

is to divide them into the consumer-oriented credit markets for housing and consumer loans, 

and the corporate-oriented credit markets for long-term and short-term corporate loans. The 

second way of grouping is as long-term credit markets for housing and long-term corporate 

loans, and short-term credit markets for consumer loans and short-term corporate loans. Our 

further analysis shows that similar patterns can be seen across both dimensions. 

Most studies use an indirect measure of interest rate spreads called the net interest margin 

(NIM), which is the difference between total interest earnings on loans and total interest costs 

on deposits, while this paper uses a direct measure, the spread between the interest rate on new 
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loans and the interest rate on new deposits. We also use the two-step methodology introduced 

by Ho and Saunders (1981) to distinguish between bank-specific determinants and market-level 

factors that affect the IRS for each credit market in Estonia. Proceeding in this way lets us 

analyse both the long-term relationships between market-level factors and the IRS and the 

short-term dynamics of the spread as shaped by bank-specific factors.  

Having analysed credit markets separately, the paper finds significant differences across 

them. It provides evidence that the spreads for different types of loan are related to different 

factors, and if they are not, the magnitude of the same factors can vary quite considerably. It 

should be noted though that market concentration is an important factor in determining spreads 

in all the markets. The findings shed light on the different factors that affect the decisions the 

banks make about IRS and so might be useful for policy makers, as this information could help 

them to choose policy measures that would encourage banks to set lower margins.  

The paper proceeds as follows. Section 2 gives an overview of the theoretical background, 

empirical approaches and variables used in the literature. Section 3 discusses the dynamics of 

the interest rate spreads. Section 4 presents the first-stage model, the data and variables used, 

and the results obtained, while Section 5 is dedicated to the second-stage model. Finally, 

Section 6 concludes. 

 

 

 

2. Literature review 
 

This section gives an overview of the theoretical and empirical literature on interest rate 

spreads, or more precisely of the methods and variables used in the literature. 

 

 

2.1 Theoretical background 

 

The dealership model of Ho and Saunders (1981) has become the workhorse model for 

explaining the dynamics of interest rate spreads. The Ho-Saunders model integrates the hedging 

and expected utility approaches that were earlier used in the literature, employing the 

framework of Stoll (1978), Amihud and Mendelson (1980), and Ho and Stoll (1981). These 

papers focus on the optimal behaviour of a dealer in the banking sector who is faced with a 

stochastic loan demand and deposit supply and so is exposed to risk. The same underlying idea 

is used in Ho and Saunders (1981). A financial institution is viewed as a utility-maximising, 

risk-averse dealer or an intermediary between suppliers of deposits and those who are in the 

market for loans. As flows of deposits and loans are not synchronised, the bank faces a great 

deal of uncertainty, which results in a positive spread as the price for taking risk. 

Ho and Saunders (1981) point out that positive spreads will exist even in a highly 

competitive credit market as compensation for the risk arising from the uncertainty of the 

transactions, or the stochastic nature of flows of deposits and loans. The interest spread that 

exists because of transaction uncertainty is called the pure spread in the dealership model. Ho 

and Saunders (1981) show that the size of the pure spread is determined by four main factors: 

(i) risk aversion; (ii) market structure; (iii) the size of the transactions; and (iv) the volatility of 

the interest rate. The actual spread can differ from the pure spread because of imperfections in 

the market, regulatory restrictions, or the default risk.  



 7 

Ho and Saunders (1981) derive the following equation for the optimal pure spread: 

𝑠 =
𝛼

𝛽
+

1

2
𝑅𝜎𝐼

2𝑄     (1) 

where 
𝛼

𝛽
 is a risk-neutral spread that is directly related to market structure, 𝑅 is the coefficient 

of absolute risk aversion, 𝜎𝐼
2 is the variance of the interest rate, and 𝑄 is the size of the bank’s 

transactions. In the theoretical model, the expected relationship between the size of the spread 

and its four determinants is positive. The risk-neutral spread 
𝛼

𝛽
 can be considered a measure of 

market competitiveness or a monopoly rent element, as it is closely related to supply and 

demand functions in the market the bank operates in. If demand is inelastic, the bank will enjoy 

market power and so will be able to set a larger spread than it can in a competitive market. 

The dealership model of Ho and Saunders (1981) was extended in McShane and Sharpe 

(1985), Allen (1988), and Angbazo (1997), but the core of the model has remained the same, 

where a bank is viewed as a dealer that hedges the asymmetric arrival of loan demands and 

deposit supplies. McShane and Sharpe (1985) embed the Ho-Saunders dealership model in  

a more general model of profit determination and then test it on Australian data. As theory 

predicts, the interest margins are found to be related to the degree of competitiveness, absolute 

risk aversion, and uncertainty around the interest rate. The paper also finds that the consumer 

credit segment is associated with higher margins. 

Allen (1988) uses the same approach as Ho and Saunders (1981) and considers the pure 

spread received by the bank to be the price for ensuring the immediacy of transactions. He 

shows theoretically that pure interest spreads may be reduced when the cross-elasticities of 

demand between bank products are accounted for. In other words, it is beneficial for consumers 

of credit products if the bank diversifies its portfolio. 

Angbazo (1997) makes the point that the interest margins of large universal banks are 

affected by default risk but not by interest rate risk, while regional banking firms are exposed 

to interest rate risk but not to default risk. In the empirical part of his analysis, Angbazo (1997) 

uses more bank-specific variables than the seminal paper of Ho and Saunders (1981), by 

including capital base, liquidity risk, implicit interest payments, non-interest bearing reserves, 

management quality, and branching restrictions in the model. 

Saunders and Schumacher (2000) extend the dealership model by decomposing the margins 

into a regulatory component, a market structure component, and a risk premium component. 

The regulatory component covers all kinds of restriction around deposit interest rates, reserve 

requirements, and capital requirements, while the market structure component concerns the 

level of competition or monopoly power, shown by the term 
𝛼

𝛽
 in eq. (1) in the Ho-Saunders 

model. The paper shows that stringent requirements in the banking sector may lead to monopoly 

power and consequently to wider spreads. As interest-rate volatility is found to have a notable 

impact on spreads, Saunders and Schumacher (2000) point out that macro policies aimed at 

reducing the volatility of the interest rate would also reduce interest rate spreads.1 

                                                 
1 The dealership model is the most popular approach used in the IRS literature, but it is not the only one. Zarruk 

(1989) and Wong (1997) use micro setting for example, which ignores the asymmetry in the loan demand and the 

deposit supply. Zarruk (1989) accounts for uncertainty and risk aversion and ties together the size of the spread 

and the quality of the bank’s assets. Wong (1997) also operates in the framework of uncertainty and risk aversion 

and shows theoretically how cost, regulations, credit risk and interest rate risk determine the decisions the banks 

take about the interest margin. Júlio and Maria (2018) analyse interest rate spreads in the framework of the general 
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2.2 Major empirical approaches 

 

Two main approaches are used in the empirical literature on interest rate spreads. The two-stage 

approach used in the original paper by Ho and Saunders (1981) decomposes the observed spread 

into the pure spread component and a bank-specific markup: 

𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑠𝑝𝑟𝑒𝑎𝑑 = 𝑃𝑢𝑟𝑒 𝑠𝑝𝑟𝑒𝑎𝑑 + 𝐵𝑎𝑛𝑘𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑚𝑎𝑟𝑘𝑢𝑝  (2) 

In the first stage, the observed interest rate spreads or interest margins are regressed on a vector 

of bank-specific variables,  𝑋𝑖𝑡, and the pure spread, which is modelled as time fixed effects 𝑐𝑡: 

𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑠𝑝𝑟𝑒𝑎𝑑 = 𝐹(𝑐𝑡, 𝑋𝑖𝑡)    (3) 

The pure spread 𝑐�̂� extracted from the first-step estimations is then regressed on the vector of 

market-level variables 𝑍𝑡: 

𝑐�̂� = 𝐹(𝑍𝑡)      (4) 

The pure spread is the same for all the banks in the market, as the underlying assumption is that 

all banks have the same attitude towards risk and transaction uncertainty.  

In the empirical section of their paper, Ho and Saunders (1981) test their theoretical model 

using income and balance-sheet data for major US banks. As the first-stage regressors, the 

explanatory bank-specific variables they use are the probability of loan defaults, the opportunity 

cost of required reserves, and implicit interest payments on deposits. At the second stage, they 

regress the pure spread on interest rate volatility, having assumed that the market structure 

moves slowly over time. 

Saunders and Schumacher (2000) and Brock and Suarez (2000) also use an original two-

stage approach. The first of these papers adds operational efficiency to the first-stage 

regressions, while the second one lengthens the list of second-stage regressors with 

macroeconomic factors like the inflation rate and the growth rate of output. The one-step 

approach, applied by Angbazo (1997), Maudos and de Guevara (2004), Valverde and 

Fernandez (2007), Dietrich and Wanzenried (2011), and Benkovskis et al. (2021) for example, 

includes bank-specific variables and market-specific factors in the regression simultaneously. 

In this setting, a panel of countries and static panel data models are usually used. 

The main variable of interest in some studies is the net interest margin (NIM) as the 

dependent variable instead of the IRS; see for example Claessens et al. (2001), Hawtrey and 

Liang (2008), Maudos and de Guevara (2004) among many others. The NIM is most commonly 

defined as the difference between interest payments received and interest expenses as a share 

of interest earning assets. It should be noted that NIM is less precise for the dynamics of credit 

markets as it includes payments on all loans and on all deposits, while IRS accounts only for 

the interest rates on new loans and new deposits.2 

                                                 
equilibrium model for a small, open, euro area economy, allowing for regulatory capital requirements, defaulted 

loans and occasionally binding endogenous credit restrictions. The paper shows that the sharp increase in interest 

spreads during the global financial crisis can be explained by macroeconomic fundamentals. 
2 The reason why some studies still use this somewhat imprecise measure is most probably data availability, 

as the data on interest payments and interest expenses are readily available from Bankscope database for example, 

which is a widely used data source in this literature. Some studies have access to the bank-level data on new loans 

and new deposits however, and so they use IRS (see for example Benkovskis 2021, Aydemir and Guloglu 2017, 

Männasoo 2013, Brock and Rojas Suarez 2000). 
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2.3 Empirical studies 

 

The empirical literature on IRS can be divided into two major segments of papers that use  

a panel of countries, and papers that focus on developments within one country. A recent paper 

by Benkovskis et al. (2021) falls into the first segment and examines the dynamics of IRS in 

2014–2020 using a panel of euro area countries with the focus on the Baltic states, which are 

among the countries with the widest spreads in Europe. The paper finds that market 

concentration measured by the Herfindahl-Hirschman Index (HHI) is positively related to 

interest rate spreads, and this relationship is found to be stronger in smaller markets. 

Maudos and De Guevara (2004) study IRS in the major European banking regions of 

Germany, France, the United Kingdom, Italy and Spain in 1993–2000 using a panel of banks 

to identify the fundamental elements that affect the margins of the banks. This paper was among 

the first to include operating costs and a measure of credit market competitiveness explicitly. 

Maudos and de Guevara (2004) find that mergers of European commercial banks and the 

consequent decrease in competition have contributed to the increase in the interest rate spreads 

in Europe; however, this effect was offset by lower volatility for the interest rate, lower credit 

risks, and a decline in operating costs. 

An interesting finding comes from Valverde and Fernández (2007), who show that the 

relationship between the margins of the banks and their market power varies significantly across 

bank specialisations, so that the market power increases as the share of non-traditional bank 

activities increases and the portfolio diversifies. Valverde and Fernández (2007) point out that 

diversified banks can pursue an aggressive strategy of cutting prices in order to force specialised 

banks out of the market. It should be noted that Valverde and Fernandez (2007) find no 

relationship between the degree of market competition and interest rate spreads for European 

banks, which they explain in the paper is due to the diversification of the activities of the banks. 

Gischer and Juttner (2003) use the same dealership model of Stoll (1978), Ho and Stoll 

(1981) and Ho and Saunders (1981) and focus on global competition, which lets them account 

for the spill-over effects for interest rate margins in financial markets. They find that the 

openness of the domestic financial system to global competition, modelled as the ratio of total 

foreign assets and liabilities to GDP, tends to reduce net interest rate margins. Similar findings 

are presented in Claessens et al. (2001), which uses data from 80 countries to study how a 

foreign presence in a domestic market affects net interest margins and other financial indicators, 

and finds that an increase in the foreign presence in the banking market is associated with lower 

interest margins. 

Kasman et al. (2010) study the determinants of the NIM in the new EU member countries 

and candidate countries. The paper finds that size and managerial efficiency are negatively and 

significantly related to the NIM because of economies of scale. The quality of management is 

also accounted for in Hawtrey and Liang (2008), who analyse banking sector data in fourteen 

OECD countries. They include quite a lot of variables alongside managerial efficiency in their 

model, such as market power, operating costs, risk aversion, interest rate volatility, credit risk, 

volume of loans, and implicit interest payments, and they find a statistically significant 

relationship between NIM and those variables. 

Wide spreads are typical for Latin American countries and this is perceived as a problem by 

both politicians and academics. The focus of the analysis in Chortareas et al. (2012) is the level 

of competition and efficiency. A model estimated using a panel of banks in 1999–2006 is 
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estimated with the Generalised Method of Moments (GMM). The paper notably distinguishes 

between market concentration and competition and does not find any relationship between 

market concentration and the NIM, but finds competitive markets to be associated with 

narrower spreads. Almeida and Divino (2015) study the determinants of the banking spread in 

just one Latin American country, looking at Brazil in 2001–2012. Unlike Chortareas et al. 

(2012), the study of Brazil finds that market concentration and the market share of the banks 

are among the main predictors of interest spreads and of administrative expenses, revenue from 

services, the coverage index3, and macroeconomic factors. 

A study by Islam and Nishiyama (2016) uses data from four South Asian countries, looking 

at Bangladesh, India, Nepal and Pakistan in 1997–2012. Its findings are in line with the earlier 

theoretical and empirical literature. The ratios for liquidity, equity positions, required reserves 

and operating expenses to total assets are found to affect the NIM positively, while the relative 

size of the banks, competition and economic growth are found to be negatively related to 

margins. 

Among the one-country studies is a paper by Trinugroho et al. (2014), who analyse interest 

rate margins in Indonesia, where there is a financial environment with persistently wide interest 

rate margins. The paper uses a wide set of explanatory variables and shows that operating costs, 

market power, risk aversion, and liquidity risk are positively associated with interest rate 

margins, while credit risk and costs-to-income surprisingly have a negative impact on margins. 

The paper also finds that state-owned banks set wider interest margins than other banks do, 

while large banks and foreign banks set narrower margins. Trinugroho et al. (2014) is one of 

the few studies to take account of the structure of loan portfolios. It also pays particular attention 

to the degree of competition, cost efficiency, and bank size, and in the loan portfolio it 

distinguishes between small loans and housing loans and finds that small consumer loans are 

associated with wider margins while housing loans are associated with slimmer margins. 

Hainz et al. (2014) explicitly covers different types of loans by considering the four 

categories of small and large corporate loans, consumer loans and mortgages. The determinants 

of interest rate spreads are analysed using data for the banking sector in Czechia in 2004–2011. 

The results show that while interest rate risk is a significant determinant for all types of loan, 

the bank’s characteristics and the macroeconomic variables matter more for small corporate 

loans and housing loans than they do for other types of loan. The paper further finds that the 

global financial crisis increased the sensitivity of spreads to interest rate risk and liquidity risk.  

Similarly, a recent study by Karmelavičius et al. (2022) investigates interest margins for 

loans to non-financial corporations and housing loans in Lithuania using quarterly data from 

2006 to 2021. It finds that market concentration contributed to higher margins in 2015–2019, 

while the impact of more stringent capital requirements was marginal. It also finds that the 

determinants of the margins for corporate and housing loans are different, as administrative 

expenses, the cost of foreign funding and credit risk are relevant for the spread for housing 

loans, while contributions to regulators are stronger related with corporate loans.  

One of the closest studies to the analysis performed in this paper is Männasoo (2013), which 

is written on Estonian data. The paper by Männasoo (2013) allows for the heterogeneity of 

credit markets by using loan portfolio dummies in the first-step regression, and so takes into 

account that the size of spread is different for different types of loans. However, the paper does 

not allow the determinants of the spread to differ across loan types. It finds that the main 

                                                 
3 The coverage index is defined as revenue from services to administrative expenses. 
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predictors of IRS are risk aversion and the market structure of the banking sector, which is 

captured by a constant in the model, while interest rate risk is of lesser importance. The 

observed spreads can be explained though by regulatory imperfections, efficiency, liquidity, 

foreign capital, and the composition of each bank’s portfolio. 

 

 

2.4 Variables used in the literature 

 

The variables that are used in the literature can be grouped into four categories of (1) bank-

specific variables related to market imperfections, legal requirements, and bank-specific risks; 

(2) measures of market structure; (3) interest rate risk or intermediation risk; and (4) macro 

level variables, which are mostly indicators of the business cycle. 

The list of possible bank-specific variables that are related to bank-specific interest rate 

spreads is long, and almost every empirical paper introduces a new variable or variables. The 

seminal paper of Ho and Saunders (1981) proposes that the key variables for the bank-specific 

component of the observed spread are market and institutional imperfections, such as 

imperfections arising from regulatory restrictions, opportunity costs and credit risk. Different 

indicators can be used as proxies for these variables, as credit risk can be modelled with non-

performing loans (NPL) or loan risk provisions for example, while the equity-to-total assets, 

capital-to-assets, and capital adequacy ratios are used as proxies for credit risk exposure or 

insolvency risk. 

Other variables often considered as possible factors that affect bank-specific markups are 

liquidity risk or opportunity costs, measured by the ratios of liquid assets to total liabilities and 

liquid assets to total assets; inverse efficiency measured as operating costs to income or 

operating costs to assets; management quality or profitability measured as bank profit to assets; 

implicit interest payments or market imperfections measured as fees to assets or fee income to 

interest income; regulatory costs or opportunity costs measured as deposit guarantees to total 

deposits or reserves to total assets; size of operations measured as volume of loans; 

specialisation measured as loan types to total loans; and financing structure measured as 

deposits to total liabilities. This list is not exhaustive and we present more details on the 

mechanisms through which the main bank-specific factors are related to the spread in sub-

section 4.2.   

The second category of variables used in the literature captures the market structure. In Ho 

and Saunders (1981), market structure is one of the main variables for explaining the pure 

spread. Increased competition is evidently related to a lower interest rate and a narrower spread, 

and this relationship is confirmed by several papers (Maudos and Guevara, 2004; Almeida and 

Divino, 2015). Market structure is traditionally modelled by the Herfindahl-Hirschman Index 

and concentration ratios that reflect market segmentation. The Herfindahl-Hirschman Index 

(HHI) is computed as 𝐻𝐻𝐼 = ∑ 𝑚𝑎𝑟𝑘𝑒𝑡𝑠ℎ𝑎𝑟𝑒𝑖
2𝑁

𝑖=1  while the concentration ratio is calculated 

as 𝐶𝑅(𝑛) = ∑ 𝑚𝑎𝑟𝑘𝑒𝑡 𝑠ℎ𝑎𝑟𝑒𝑖
𝑛
𝑖=1 , where N is the total number of banks in the market and n is 

typically the three (CR3) or five (CR5) largest banks.4 

                                                 
4 Competition indexes like the Lerner index, the Panzar-Rosse index or the Boone index are less suitable in the 

models of interest rate spreads as both competition indexes and spreads are different facets of one phenomenon, 

measuring the sensitivity of earnings to costs. A more detailed discussion of the concentration and competition 

indicators that are used in the banking market is provided in Kukk et al. (2022). 
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Another main factor used in the original Ho-Saunders model is the interest-rate risk, which 

is usually measured by the standard deviation of the interest rate in the inter-bank market. The 

positive effect of interest rate volatility on the net interest margin is confirmed by Maudos and 

de Guevara (2004), while several other papers find this relationship to be insignificant (Almeida 

and Divino 2015, Islam and Nishiyama 2016).  

Macro level variables such as the growth rate of output, the unemployment rate, and the 

inflation rate, are used as indicators of the business cycle. Higher GDP growth and lower 

unemployment are related to lower spreads (Valverde and Fernandez 2007, Islam and 

Nishiyama 2016, Almeida and Divino 2015, Hainz et al. 2014) and inflation is found to be 

positively related to the net interest margin (Claessens et al. 2001, Kasman et al. 2010), though 

some studies have not found any significant relationship (Almeida and Divino 2015, Islam and 

Nishiyama 2016). 
 

 

 

3. Interest rate spreads 
 

The interest rate spread that we use is calculated as the difference between the interest rate on 

new loans and the interest rate on new deposits taken from the database of the Bank of Estonia. 

We use quarterly data from 2000Q1 to 2020Q1 for all the banks operating in Estonia. The 

interest rate spreads are calculated for each credit market separately, where household loans 

cover housing and consumer loans, while corporate loans are divided into long-term loans with 

maturity of over one year and short-term loans with maturity of less than one year. For the 

robustness check, we use the interest rate spreads calculated with the Euribor rate instead of the 

deposit rate. However, these spreads are highly correlated, with the correlation coefficients 

varying between 0.92 and 0.99, see Figure 1. 

Table 1 provides summary statistics for interest rates on loans and for interest rate spreads. 

In the sample period, the mean loan interest rate across the banks is the highest for consumer 

loans at over 10 per cent.5 The interest rates on the long-term loans, as both housing and 

corporate loans, are lower than the mean interest rates on the short-term loans. As the interest 

rate on deposits that is used to calculate the spreads is the same for all types of loan, the 

differences across credit types are even more evident from the spreads than from the interest 

rates.6 In the market for consumer loans for example, the mean spread across the banks is 2.5 

times as much as the mean spread in the market for housing loans.Another observation is that 

the standard deviation, or the dispersion of the interest rates and spreads, is larger across banks 

than over the sample period. The dispersion is larger for the interest rates and spreads of 

household loans, for both housing and consumer loans.  

The figures in Appendix A for the spread based on the deposit interest rate show that the 

dynamics of IRS are somewhat different in different credit markets. In the market for housing 

loans, the median of the interest rate spreads was at 6 percentage points at the beginning of the 

sample period, before it declined until 2009, reaching 0.7 percentage point in 2009Q3 (Figure 

A.1 in Appendix A). The spread increased in 2009–2010 and has stabilised at around  

2.5 percentage points since then. 

                                                 
5 We provide unweighted statistics of the sample. 
6 The same applies for the Euribor spreads. 
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Figure 1. Interest rate spreads based on deposit rates and on Euribor.  
Note: The coefficient “corr” refers to correlation coefficient between Euribor and the deposit spreads.  

 

It is interesting that the range of the IRS across loan providers in the housing segment 

becomes significantly smaller after 2011 than at the beginning of the sample, which can be 

considered an indicator of homogenisation in this market. In contrast to the housing market, the 

consumer credit market saw an increase in the range of the IRS after 2009–2010 (see Figure 

A.2 in Appendix A), even though the market for consumer loans became more regulated after 

the financial crisis.7 New banks entering the market contributed to an upsurge in its 

heterogeneity.  

The dynamics in the market for long-term corporate loans are similar to those of the housing 

market, as there is a decline in the median spreads until the second quarter of 2009 and a small 

rise in 2010–2011. After the slight decrease following the recession, the median spread again 

increased slightly starting from 2018, and it has stayed at around 3.5 percentage points in recent 

years (see Figure A.3 in Appendix A). This market is also fairly homogeneous as the range of 

the IRS across the banks is not large.  

 

  

                                                 
7 Since 2015 there have been stricter regulations on consumer loans, imposing a cap on the annual percentage 

rate of charge for consumer loans and requiring the charge for consumer loans to be communicated explicitly to 

customers. Additionally, the Creditors and Credit Intermediaries Act was passed in 2015, obliging credit providers 

to apply for a licence from the Estonian Financial Supervisory Authority and bring their activities into line with 

the act. 
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Table 1. Mean and standard deviation of interest rates on loans and interest rate spreads 

 Housing 

loans 

Consumer 

loans 

Long-term 

corporate loans 

Short-term 

corporate loans 

Loan interest rate     

Mean 5.063 10.244 5.659 6.530 

St.dev. within 2.689 3.883 2.250 2.759 

St.dev. between 4.539 7.267 2.852 3.894 

Interest rate spread based 

on the deposit rate 

    

Mean 3.362 8.353 3.881 4.672 

St.dev. within 2.231 3.594 1.631 2.333 

St.dev. between 4.545 7.133 2.510 3.631 

Interest rate spread based 

on Euribor 

    

Mean 3.766 8.926 4.330 5.130 

St.dev. within 2.097 3.707 1.528 2.331 

St.dev. between 4.922 7.697 3.147 4.252 

  Note: Authors’ calculations from the full sample of banks in Estonia 2000Q1-2020Q1, unweighted values.  

 

The market for short-term corporate loans has similar traits to those for both long-term 

corporate loans and short-term consumer loans (see Figure A.4 in Appendix A). The dynamics 

reveal a downward trend until 2009, and a rise in the next two years, then after a slow decline 

it has slightly increased since 2018 to 4.5 percentage points, showing similar dynamics to those 

of the long-term corporate market. The range of the IRS across loan providers has become wider 

in the second part of the sample, although not as dramatically as in the consumer credit market. 

As we observe a large degree of heterogeneity in the IRS across banks, we look at whether 

the spreads for one type of loan are linked to those for another type of loan issued by the same 

bank. We make the spreads comparable across loan types by standardising them. We take the 

difference of each spread from the sample median of that loan type and divide it by the standard 

deviation of the loan type. Figure 2 shows the average of standardised quarterly spreads over 

the sample period for each loan provider. A positive spread implies that the bank sets a higher 

average spread than the median of the market, while a negative spread implies that the bank has 

set a lower spread than the median of that market.  

It follows from Figure 2 that loan providers that set wider spreads for one type of loan usually 

set wider spreads for other types of loan as well. The correlation between the standardised 

spread of housing loans and long-term corporate loans is 0.70, while that between housing loans 

and consumer loans is 0.63 and that between short-term and long-term corporate loans is also 

0.63.  
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Figure 2. Standardised interest rate spreads of different loan types by loan providers 

Notes: The quarterly spread is standardised by deducting the quarterly median and dividing by the standard 

deviation of the loan type. The figure shows the average values of the standardised spread over the sample period. 

 

 

 

4. First-stage estimations 
 

In this section we discuss the data and the model used in the first-stage of estimations, results 

and robustness analyses. 

 

 

4.1 Data and the first-stage empirical model  

 

We use quarterly data from the income statements and monthly data from the balance sheets of 

the commercial banks that operate in Estonia. We also use quarterly data on credit volumes and 

interest rates from the database of the Bank of Estonia. The data cover the period from 2000Q1 

to 2020Q1. As pointed out in Section 1, the main contribution of this paper is that the interest 

rate spreads (IRS) are analysed separately for each type of credit market, of which there are 

four for housing loans, consumer credit, short-term corporate loans for less than a year, and 

long-term corporate loans for more than one year.  

Following Ho and Saunders (1981), our first stage regresses the observed spreads on bank-

specific variables. The model we estimate is as follows: 
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𝑆𝑝𝑟𝑖𝑡 = 𝑐𝑡 + 𝛾′𝑋𝑖𝑡−1 + 𝑢𝑖 + 𝜀𝑖𝑡    (5) 

where 𝑆𝑝𝑟𝑖𝑡 is the observed spread, 𝑐𝑡 are time fixed effects, 𝑋𝑖𝑡−1 is the matrix of bank-level 

covariates lagged one period, 𝛾 is a vector of coefficients that need to be estimated, 𝑢𝑖 are bank 

fixed effects, and 𝜀𝑖𝑡 are error terms; 𝑡 ∈ [1, 𝑇] and 𝑖 ∈ [1, 𝑁], where 𝑇 is the number of periods 

and 𝑁 is the number of banks. 

In choosing the covariates, we first identified the factors that are used most often in the 

literature to determine bank-specific markups, and then used the data to calculate a few proxies 

for each factor. The list of the final variables in the model is given in the next sub-section. 

During the period under consideration there were 16 banks in the Estonian credit market but 

not all of them participated in all the credit markets, and nor were all of them active during the 

entire period. The baseline estimations include only those banks with a market share of more 

than two per cent, and banks that were active in the credit market for at least two years. These 

constraints mean that the baseline sample contains seven banks in the segment for housing 

loans, six banks in the segment for consumer loans, and eight banks in the markets for corporate 

loans. We exclude outliers from the baseline, meaning observations with extreme values. 

Outliers are defined for each time series separately as it was not possible to apply a general 

criterion.8 

All the time series were tested for unit roots with Fisher-type unit-root tests based on the 

Phillips-Perron test and the Dickey-Fuller test, and the Im-Pesaran-Shin test. Non-stationary 

variables were differenced. As all the banks operate in one geographically small country, cross-

sectional dependence might be an issue (Chudik and Pesaran 2013, Sarafidis and Wansbeek 

2012). For that reason we tested for weak cross-sectional dependence with the Pesaran test, and 

in further analysis we use the Driscoll-Kraay estimator to account for possible cross-sectional 

dependence, as it computes standard errors that are robust to spatial correlation and serial 

correlation. 

The variables that we use have very different scales. To make the regression coefficients 

comparable, all the variables are standardised with the following formula: 

𝑍𝑡 =  
𝑋𝑡−�̅�

𝜎𝑋
      (6) 

where 𝑍𝑡 is standardised variable in period 𝑡, 𝑋𝑡 is the original variable, �̅� is a cross-sectional 

mean, and 𝜎𝑋 is the cross-sectional standard deviation of the original variable. Standardised 

variables have a mean of zero and a standard deviation of one. The unit of standardised variables 

is a standard deviation. 

 

 

4.2 Variables used in the first-stage empirical model  

 

In the seminal paper by Ho and Saunders (1981), one of the most important factors for IRS is 

credit risk. We model this variable using non-performing loans that are found at the credit 

                                                 
8 Typically, we excluded values at the beginning and at the end of the period in which a bank was present in a 

market if those values were implausible; we also excluded some unrealistic or highly aberrant values, for example 

ratios of non-performing loans to the total volume of loans that were larger than unity, or liquidity ratios larger 

than eight when the average value for them was 0.27 and so on. The thresholds for marking observations as outliers 

were different for different variables. 
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market level for each bank and loan risk provisions that are aggregated at the bank level for all 

types of loan. Both proxies for credit risk are calculated as a share of total loans. In line with 

the literature, we expect credit risk to be positively related to the size of the spread (see Table 

2 for the list of the key covariates, their meanings and their expected signs). 

Market imperfections, which are measured as income from fees as a share of interest income 

or of total assets, are also often taken into account when interest rate spreads are estimated 

(Männasoo 2013, Hainz et al. 2014, Islam & Nishiyama 2016 and many others). As banks may 

have different price-setting strategies for the level of fees, meaning fees and spreads can be 

treated as complements or substitutes, the relationship is ambiguous. This variable can also be 

thought of as an indirect measure of fixed costs or as a measure of competition and as a variable 

reflecting the benefits of diversification (Gischer and Juttner 2003). 

Size is a widely used and significant variable in the literature, showing that economies of 

scale are related to lower interest margins (Maudos and Guevara 2004, Hawtrey and Liang 

2008, Kasman et al. 2010, Islam and Nishiyama 2016). However, we find that size is a 

nonstationary variable and so we cannot use it in levels in the static panel data model, but 

instead we use change in the total volume of loans. When credit volumes in logs are differenced, 

this variable can no longer be interpreted as the size of a bank but it shows rather business 

expansion, which can be related to the overall increase in the volume of the credit market or to 

the increase in the market share of the bank. 

 

 

Table 2. Variables used in the first-stage regression 

Variable Ratio Expected sign 

Credit risk Provision for loan losses to total loans + 

Market imperfections Fees to interest income or to assets +/–   

∆ volume of loans Change in the volume of total loans in logs (blt) +/– 

Inverse efficiency Operating costs to assets +/– 

Liquidity Liquid assets to liabilities – 

Financing structure Deposits to liabilities – 

Management quality Profit to assets – 

Notes: Market imperfections calculated as fees to assets are used in the long-term corporate model. The 

abbreviation blt stands for “by loan types”, meaning that the variable is calculated for each type of loan separately. 

The variables for opportunity costs and insolvency risk, discussed in the text, did not enter any final model. 

 

Inverse efficiency, sometimes called quality of management and measured as operating costs 

to income, operating costs to assets, personnel costs to income, or personnel costs to assets, can 

be expected to be negatively correlated to the size of the spread, since higher costs correspond 

to decreasing efficiency and narrower spreads. However, it could be that banks cover higher 

costs with wider interest spreads. Macro level spreads can be used as a measure of the efficiency 

of the banking system as they are negatively correlated to conventional measures of financial 

intermediation (Agapova and McNulty 2016). So ultimately, the sign of this variable cannot be 

identified ex-ante. 

The next three variables, liquidity risk, financial structure, and management quality, are 

expected to be negatively correlated to the interest rate spreads. Liquidity risk is the risk of not 
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having enough funds to meet withdrawals of deposits or demand for new loans, which would 

force the bank affected to borrow at excessive cost. So in theory a shortage of liquidity would 

increase the risk and drive spreads up, but the empirical results for this are mixed (see 

Subsection 2.3). In this paper, we use liquid assets to total liabilities and liquid assets to total 

assets as proxies for liquidity risk. 

The variable for financial structure, which shows the extent to which deposits cover loans, 

is inherently close to the liquidity risk variable and is calculated as total deposits to total 

liabilities.9 If the volume of deposits is smaller than that of loans, the bank has to obtain funds 

from financial markets or other sources, so it is exposed to larger market risks. Management 

quality is modelled as profit to assets. The reason the sign of the management quality variable 

is expected to be negative is that high interest margins are mainly associated with inefficiency, 

so a higher margin or spread for a given value of profits would indicate worse management 

quality (Drakos 2003, Beck and Hesse 2009, López-Espinosa et al. 2011). 

Deposit guarantees to total deposits and capital adequacy ratio or reserves to total assets are 

used in the literature as proxies for opportunity cost (Ho and Saunders 1981), also called 

regulatory cost (Männasoo 2013). The relationship between this variable and IRS is in theory 

positive, meaning that larger reserves should be compensated for by wider spreads. However, 

the results in the empirical literature are mixed; see the overview in Karmelavičius et al. (2022). 

The variables were not significant in any of the models, so they are excluded from the baseline 

model specification.   

When running the first-stage regression we investigate different combinations of covariates 

that aim to increase the explanatory power of the models.10 The summary statistics of the key 

covariates that enter the baseline models are shown in Table 3. 

 

Table 3. Summary statistics of the variables used in the first-stage regression 

Variable Obs. Mean Std. dev. Min Max 

Credit risk 550 0.022 0.030 0.000 0.236 

Market imperfections (fees to income) 552 0.302 0.337 0.000 4.780 

Market imperfections (fees to assets) 550 0.002 0.004 0.000 0.067 

∆ volume of loans 542 0.051 0.137 –0.678 1.605 

Inverse efficiency 550 0.027 0.141 0.001 1.298 

Liquidity 546 0.165 0.396 0.000 8.273 

Financing structure 535 0.000 0.993 –2.200 2.911 

Management quality 551 0.546 5.403 –44.724 99.063 

 

 

  

                                                 
9 In some studies deposits to total liabilities is used as a proxy for management quality (e.g. Männasoo 2013). 
10 We used a few more covariates that did not enter the baseline models. For example, we tried equity to total 

assets and capital to assets as proxies for credit risk. Following Karmelavičius et al. (2022), we added one-quarter 

and two-quarter leads of the ratio of non-performing loans to the volume of loans to the model. None of these 

variables significantly improved the baseline models however.    
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4.3 Results of the first-stage estimations  

 

Table 4 presents the results of the first-stage estimations of four models for the different loan 

types. As mentioned, all four models have slightly different specifications as we were 

endeavouring to increase the explanatory power of the models. 

The main findings are that credit risk enters the models for the long-term loans; see Columns 

4.1 and 4.3. As expected, credit risk is positively related to the IRS. It is highly statistically 

significant and has quite a pronounced effect on the IRS. When the ratio of provisions for loan 

losses to total loans increases by one standard deviation, the spreads of housing loans increase 

by 0.6 percentage point and those of long-term corporate loans do so by 0.4 percentage point. 

Market imperfections, shown in fees to income and fees to assets have a positive sign and a 

very large coefficient in the model for consumer loans (see Column 4.2). These findings suggest 

that the higher fees do not replace interest earnings but rather complement them, which is 

particularly true in the market for consumer loans. The change in the volume of total loans is 

negatively related to the IRS and is important only for household loans. As this variable can be 

linked to the competitive behaviour of banks, it is of note that its effect is very pronounced for 

consumer loans. 

Inverse efficiency, which is operating costs as a share of assets, has a positive sign and enters 

the models for corporate loans. It is added to the model of consumer loans as it increases the 

explanatory power of the model, but it is very imprecisely estimated. As expected, liquidity, 

financial structure, and management quality are negatively correlated to the IRS and are not 

significant in the housing loans model. 
 

 

Table 4. First-stage estimations from the fixed effects models 

 (4.1) (4.2) (4.3) (4.4) 

 Housing Consumer Long-term 

corporate 

Short-term 

corporate 

Credit risk 0.542**  0.367***  

 (0.219)  (0.103)  

Market imperfections 0.257*** 1.766*** 0.248***  

 (0.081) (0.328) (0.093)  

∆volume of loans –0.174 –0.982***   

 (0.114) (0.351)   

Inverse efficiency  0.421 0.205** 0.571** 

  (0.276) (0.083) (0.217) 

Liquidity  –0.438**  –0.298** 

  (0.180)  (0.115) 

Financial structure  –0.541**   

  (0.234)   

Management quality   –0.177**  

   (0.085)  

Constant 2.589*** 10.556*** 3.346*** 4.917*** 

 (0.283) (0.115) (0.164) (0.040) 

Observations 472 407 516 513 

Groups 7 6 8 8 

Within R2 0.776 0.592 0.713 0.400 
Notes: Dependent variable is the deposit spread of the given type of loan; Driscoll-Kraay standard errors in 

parentheses; The stars *, ** and *** denote the confidence level at 10%, 5% and 1%. 
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The specifications of the models for different types of loan are interesting in themselves. 

Credit risk and market imperfections are of importance for long-term loans for example, while 

higher liquidity reduces the spreads of short-term loans. In both corporate segments of the credit 

market, inverse efficiency is statistically significant, meaning that changes in operating costs 

are transmitted to the cost of these loans. Household loans share two variables, which are market 

imperfections and a change in the volume of loans, which can be interpreted as competition 

playing a larger role in these markets. 

It is worth noting that R2 is larger for the long-term loans than for the short-term loans, 

meaning that price-setting in the markets for short-term loans is more random than its long-

term counterpart. The models that have spreads calculated with Euribor as the dependent 

variable are very similar to the deposit spreads models in both their size and the signs of their 

coefficients (see Table B.1 in Appendix B). 

As this analysis focuses particularly on the relationship between bank spreads and the level 

of competition in credit markets, we made additional estimations of the baseline model after 

adding a proxy for an aggressive marketing strategy. Even in highly concentrated markets, 

banks are likely to compete to increase their market share. To understand whether price 

competition is related to changes in market positions, we introduced an additional variable for 

a change in the market share of new loans, which is calculated for each credit market separately. 

If a bank wants to increase its market share, one way of doing so would be to use competitive 

pricing such as lower interest rates on loans. To capture this pattern, the variable enters the 

regression in the same period as the dependent variable. The change in the market share is 

significant in three of the four models, but neither the explanatory power of the models nor the 

other coefficients change much when this proxy is added to the model (see Table B.2 in 

Appendix B). 

To summarise the results of the first-stage estimations, the models for different types of 

credit market have different sets of explanatory variables and different explanatory power. It 

follows that the loan markets are quite diverse and that the banks have different pricing 

strategies for different types of loan. 

As mentioned earlier, the estimation results from the deposit spread model and the Euribor 

spread model are quite similar. To get a better idea of the differences between the deposit and 

Euribor models, we compare the pure spreads extracted from the first-step estimations, 𝑐�̂�. The 

dynamics of the pure spreads are shown in Figure 3. Although the correlation between the actual 

spreads based on the deposit rate and the ones based on the Euribor rate is very strong (see 

Figure 1) and the determinants of the bank-specific markups are similar for both spreads, the 

dynamics of the pure spreads are slightly different, particularly during the turbulent years 2008-

2010. One factor that could explain these differences is that the interest rates on deposits do not 

adjust to the changing economic and financial situation as fast as the Euribor rate does, so the 

spreads based on the deposit rate increased a few quarters later than the spreads based on the 

Euribor rate did. It follows that the correlation between the pure spreads based on the deposit 

rate and those on the Euribor rate in Figure 3 are not correlated as strongly as the spreads 

observed in Figure 1.  

Another observation from Figure 3 is a noticeable decline in the pure spread in the housing 

loan market before the global financial crisis of 2008. This is consistent with the finding of 

Kasman et al. (2010) for the Central and Eastern European countries where the pure spread 

declined significantly in the 2000s. 
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Figure 3. Pure spreads extracted from the first-step estimations using spreads based on the 

deposit interest rate and spreads based on Euribor 

 

 

4.4 Decomposition of bank-specific markups  

 

To get an idea of which factors were the most important for the dynamics of the bank-specific 

markup, we run a decomposition exercise for each credit market. Figures 4.1, 4.2, 4.3 and 4.4 

present the average contributions of the changes in the covariates to the dynamics of the bank-

specific component of the interest rate spread in the markets for housing loans, consumer credit, 

long-term corporate loans and short-term corporate loans respectively. There are four sub-

periods for which average contributions are calculated. These are the years 2000–2005 before 

the housing boom, 2006–2010 during the boom and financial crisis, the post-crisis years 2011–

2015, and the years of economic growth before the pandemic 2016–2020. 
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Figure 4.1. Contributions of the changes in the covariates to the dynamics of the bank-specific 

component of the interest rate spread in the market for housing loans 

Note: Size refers to the change in the total volume of loans in logs. 

 

As is apparent from the graph, the main contributor to the changes in the spread in the market 

for housing loans is credit risk. It is notable that before and after the boom and bust, declining 

credit risk drove the spread down, but spreads grew in 2006–2010, mostly because of the 

increased credit risk. A small but quite stable contributor is market imperfections, meaning fees 

as a share of interest income go hand in hand with spreads, indicating there is incomplete 

competition. Changes in the total volume of loans were driving spreads up in the first half of 

the sample, indicating increasing competition in the market for housing loans. 
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Figure 4.2. Contributions of the changes in the covariates to the dynamics of the bank-specific 

component of the interest rate spread in the market for consumer loans 

Note: Size refers to change in the total volume of loans in logs. 

 

The model of consumer loans has the largest number of covariates explaining the observed 

spread, but only two of them, market imperfections and the change in the total volume of loans, 

make a quantitatively significant contribution to the dynamics of the spreads. While the increase 

in the growth in the volumes of loans contributed to the decline in spreads during the whole 

period, its most significant contribution came in 2006–2010. The contribution of market 

imperfections was positive before and after the boom and bust and was negative in 2006–2010 

and during the years before the pandemic. 
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Figure 4.3. Contributions of the changes in the covariates to the dynamics of the bank-specific 

component of the interest rate spread in the market for long-term corporate loans 

 

There are four main factors that determine the dynamics of the spreads in the long-term 

corporate market, and the factor that makes the most noticeable contribution is credit risk, with 

exactly the same pattern as in the market for housing loans. The spreads for long-term corporate 

loans are similar though to the spreads for the short-term corporate loans in their inverse 

efficiency, as this contributes negatively to the spreads in markets for both types of corporate 

loan (see Figure 4.4.). Market imperfections reduced the spreads during the whole period 

examined, and so they contributed negatively to the spread dynamics, while management 

quality contributed to spreads in both directions though the contribution was relatively small in 

all the sub-periods. 

The model of the short-term corporate loans is the most parsimonious one with two main 

bank-specific factors that have a consistent pattern in their contributions. Inverse efficiency, 

which is operating costs as a share of assets, made large negative contributions to the dynamics 

of spreads, but reduced liquidity increased the spreads, though its contribution was much more 

modest. 
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Figure 4.4. Contributions of the changes in the covariates to the dynamics of in the bank-

specific component of the interest rate spread in the market for short-term corporate loans 

 

 

4.5 Robustness analysis of the first-stage estimations  

 

To confirm the validity of the main results discussed in Subsection 4.2, we estimate baseline 

models with different samples and setups. As a first robustness check we estimate our models 

with all the banks in the sample included. The main problem with the large sample is that the 

tiny niche banks that are excluded from the baseline sample add a lot of noise to the data. The 

dynamics of the pure spreads derived from the first-stage estimations are however quite similar 

to the dynamics of the baseline pure spreads, see Figure 5.1. It is interesting that the pure spreads 

with all the banks in the sample are systematically larger than the baseline pure spread in all the 

markets except the market for consumer credit. This essentially means that small niche banks 

have fairly large market power, as they are likely to serve clients with high-risk profiles, which 

allows them to set interest rates that are higher than the market average. 
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Figure 5.1. Pure deposit spreads from the estimations of the baseline models and from the 

estimations with the larger sample 

 

In addition, we examined whether using the real spread, which is the spread adjusted for 

inflation, instead of the nominal spread would change the results, following the reasoning that 

capital owners consider real returns rather than nominal returns. In the other set of robustness 

estimations we used weights to account for the different sizes of the banks. In both cases, the 

differences from the baseline estimations are marginal (not reported).11 It can be concluded that 

the results reported in Subsection 4.2 are robust and, which should be stressed separately, that 

the results are not driven by large shocks such as the global financial crisis or the adoption of 

the euro by Estonia. In the next section, we will discuss the results of the second-stage 

estimations. 

                                                 
11 Using weights in the model for the Estonian credit market is problematic as there are two large banks and all 

the other banks, which are disproportionally smaller than the market leaders. The weighted model would depend 

mainly on the spread of the largest banks, while we are interested in the spread of all the main banks.  
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Figure 5.2. Pure deposit spreads from the estimations of the baseline models and from the 

estimations for the period 2011–2020 

 

 

 

5. Second-stage estimations  
 

 

5.1 Second-stage empirical model  

 

We extract time constants 𝑐�̂� from the first-step estimations that denote market-level or pure 

spread, as in Ho and Saunders (1981). The aim is to find the most significant market-level 

determinants of the pure spread. Previous evidence shows that the pure spread in Estonia is 

non-stationary (Männasoo 2011) and we find that the pure spreads, whether based on deposits 

or Euribor, are indeed integrated of order I(1).12 Therefore we use a model that can estimate the 

long-term relationships of pure spreads with market-level factors. We proceed with the 

autoregressive distributed lag (ARDL) model for each credit type separately: 

                                                 
12 We test for unit roots with the modified Dickey–Fuller unit root test (DF-GLS test) introduced by Elliott et 

al. (1996). Joining the EU in 2004 and adopting the euro in 2011 meant that the economic environment in Estonia 

has changed markedly since the beginning of the 2000s. Bearing that in mind, we additionally use the Zivot-

Andrews (1992) unit root test that allows for a structural break in the data. The results are available upon request. 
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𝑃𝑠𝑝𝑟𝑡 = 𝑐0 + 𝑐1𝑇 + ∑ 𝜙𝑖
𝑝
𝑖=1 𝑃𝑠𝑝𝑟𝑡−𝑖 + ∑ 𝛽𝑗

′𝑞
𝑗=0 𝑍𝑡−𝑗 + 𝜖𝑡   (6) 

where 𝑃𝑠𝑝𝑟𝑡 denotes the pure spread in period t, the time trend is labelled as T and the number 

of lags for the pure spread is  𝑝 ≥ 1, while the lags for the other explanatory variables are given 

by 𝑞 ≥ 0. The lag order 𝑞 can differ for the explanatory variables in the 𝐾 × 1  vector 𝑍𝑡. The 

estimated equation can be re-written in the conditional error-correction (EC) form:13 

∆𝑃𝑠𝑝𝑟𝑡 = 𝑐0 + 𝑐1𝑇 − 𝛼(𝑃𝑠𝑝𝑟𝑡−1 − 𝜃𝑍𝑡) + 

∑ 𝜓𝑦𝑖
𝑝
𝑖=1 ∆𝑃𝑠𝑝𝑟𝑡−𝑖 + ∑ Ψ𝑥𝑗

′𝑞
𝑗=0 ∆𝑍𝑡−𝑗 + 𝜖𝑡     (7) 

where 𝛼 denotes the speed-of-adjustment coefficient, 𝛼 = 1 − ∑ 𝜙𝑖
𝑝
𝑖=1 , and 𝜃 is a vector of the 

long-run coefficients, 𝜃 =
∑ 𝛽𝑗

𝑞
𝑗=0

𝛼
. The long-run equation may also include a deterministic 

component, a constant or a trend.  

We use the Bayesian information criteria to determine the optimal number of lags. As 

robustness tests, we also run estimations with the number of lags determined by the Akaike 

information criteria. We use the Pesaran, Shin and Smith (2001) bounds tests to confirm or 

reject the presence of the relationships in levels. If no relationship is found between the 

variables in levels, the model can be used to estimate the short-term relationships.  

We assume weak exogeneity for the explanatory variables, meaning that macroeconomic 

conditions affect loan spreads but the spreads do not affect conditions. We further assume that 

market structure affects market-level spreads while the market-level spread does not induce 

changes in market positions.  

We measure market concentration with the Herfindahl-Hirschman Index (HHI) and with the 

share of credit volumes of three largest banks (CR3). The market concentration measures are 

computed as market shares of the total volume of loans, as in Almeida and Divino (2015). Using 

the volume of loans instead of total assets allows us to estimate the index for each credit market 

separately. As HHI is more informative by construction, capturing information about all the 

credit providers while CR3 only covers the three largest, we use HHI in the baseline model. 

The additional estimations given in Appendix C are made with CR3.  

The dynamics of the market concentration indexes and the dynamics of the pure spreads are 

shown in Figure 6. We see large quarterly fluctuations in the pure spreads while the 

concentration indexes, which are regarded as important factors in the literature explaining the 

dynamics in the pure spread, move very slowly. We might expect that the pure spreads capture 

changes in the credit market that do not occur very fast, so we would expect this to exhibit 

fewer fluctuations across quarters. Therefore we run additional robustness analysis with 

smoothed pure spreads in the second-step estimations. 

                                                 
13 We can use parametrisation of the long-run coefficients both in time t and in time t–1.  
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Figure 6. The dynamics of the pure spreads and concentration indexes for each type of loan 

 

We measure interest rate risk by the volatility of the three-month Euribor. As an alternative 

measure, we use a composite variable that combines the volatility of the three-month Talibor 

rate until 2010 and the volatility of the three-month Euribor rate from 2011, since the euro was 

introduced in 2011 in Estonia.  

To capture business cycle fluctuations we use GDP and the unemployment rate. In all the 

models the unemployment rate appears to be more informative for the pure spread than the level 

of output or the growth rate of output. The reasoning behind these results is that unemployment 

can be viewed as a proxy for credit risk at the macroeconomic level, and in this respect this 

variable contains more relevant information for the dynamics of interest margins than a pure 

measure of the business cycle such as output growth does. 

Additionally, we use a linear transformation of the credit risk of Estonia obtained from the 

country credit ratings of S&P, Moody’s, Fitch and DPRS ratings, as in Alfonso et al. (2011). 

However, this variable moves very slowly and is almost flat. We see a very slow declining trend 

in the first half of the sample period and it does not exhibit any additional explanatory power 

for the pure spread, so we do not use it in the baseline specification.  

Like in the first step of the estimations, we standardise the explanatory variables as given in 

eq. (6) so that the magnitude of the impact is easier to compare across the regressors and across 

credit markets. 
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5.2 Results of the second-stage estimations  

 

We start with the models that include all the main market-level factors, which are 

unemployment, the Herfindahl-Hirschman Index, and the Talibor/Euribor volatility. The trend 

is included when it is significant in the long-term equation, otherwise only the constant is 

included. Table 5 shows the results for the adjustment coefficients, the long-term equations and 

the bounds tests. As the number of observations is quite small at between 79 and 81 

observations in total depending on the model, we try to keep the models as parsimonious as 

possible. Therefore we exclude insignificant covariates from the baseline to increase the 

degrees of freedom. The results for the parsimonious models are given in Table 6.  

 

Table 5. ARDL estimations for the pure spreads based on the deposit interest rate 

 (1) (2) (3) (4) 

 Housing Consumer Long-term 

corporate 

Short-term 

corporate 

ADJ     

(−𝛼) –0.204*** –0.437*** –0.331*** –0.717*** 

 (0.057) (0.079) (0.081) (0.099) 

LR     

Unemployment 0.230 0.717*** 0.404*** 0.534*** 

 (0.165) (0.253) (0.145) (0.091) 

HHI 1.145*** –2.751*** 0.678*** 0.377*** 

 (0.278) (0.896) (0.197) (0.111) 

Talibor/Euribor  –0.129 –0.075 –0.087 0.292*** 

volatility (0.141) (0.240) (0.112) (0.103) 

Trend 0.009 –0.082** 0.017* 0.011** 

 (0.010) (0.039) (0.009) (0.005) 

Adjusted R2 0.172 0.284 0.182 0.450 

Observations 79 79 81 81 

Bounds tests:     

F-test I(0) 0.019 0.001 0.012 0.000 

t-test I(0) 0.038 0.000 0.009 0.000 

F-test I(1) 0.063 0.004 0.043 0.000 

t-test I(1) 0.171 0.002 0.061 0.000 

Notes: Estimations of the ARDL model in eq. (7).  Standard errors are given in parentheses. The stars *, ** 

and *** note the confidence level at 10%, 5% and 1% respectively. Pesaran et al. (2001) bounds tests use p-

values from critical values given by Kripfganz and Schneider (2020). ADJ refers to the speed of adjustment 

to the long-term relationship (−𝛼) and LR refers to the long-term relationships with the dependent variable. 

 

We use the bounds test developed by Pesaran, Shin and Smith (2001) to test for the level 

relationship between the pure spread and the explanatory variables. Two tests are used, as we 

first test whether the long-run coefficients are zero by testing jointly 𝐻0
𝐹 that 𝛼 = 0 and 

∑ 𝛽𝑗 = 0𝑞
𝑗=0  . The approximate p-values from the critical values given by Kripfganz and 

Schneider (2020) for the F-test lower and upper bound are given in the lower panels of Table 5 

and Table 6. The lower bound holds when all the independent variables are I(0) and the upper 

bound holds when all the variables are I(1). For the second test we use t-statistics to test the 

𝐻0
𝑡 that the adjustment coefficient 𝛼 = 0. Again, two p-values are provided, given that all 

variables are I(0) and I(1).  
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Table 6. ARDL estimations for the pure spreads based on the deposit interest rate: parsimonious 

model 

 (6.1) (6.2) (6.3) (6.4) 

 Housing  

 

Consumer Long-term 

corporate 

Short-term 

corporate 

ADJ      

(−𝛼) –0.194*** –0.434*** –0.319*** –0.717*** 

 (0.055) (0.078) (0.079) (0.099) 

LR     

Unemployment  0.707*** 0.406*** 0.534*** 

  (0.251) (0.151) (0.091) 

HHI 0.959*** –2.633*** 0.717*** 0.377*** 

 (0.244) (0.808) (0.200) (0.111) 

Talibor/Euribor    0.292*** 

volatility    (0.103) 

Trend  –0.076** 0.019** 0.011** 

  (0.034) (0.009) (0.005) 

Constant 2.538***    

 (0.170)    

Adjusted R2 0.172 0.293 0.186 0.450 

Observations 79 79 81 81 

Bounds tests:     

F-test I(0) 0.001 0.000 0.007 0.000 

t-test I(0) 0.010 0.000 0.010 0.000 

F-test I(1) 0.002 0.001 0.020 0.000 

t-test I(1) 0.028 0.001 0.046 0.000 
Notes: Estimations of the ARDL model in eq. (7).  Standard errors are given in parentheses. The stars *, ** 

and *** note confidence level at 10%, 5% and 1% respectively. Pesaran et al. (2001) bounds tests use  

p-values from critical values given by Kripfganz and Schneider (2020). ADJ refers to the speed of adjustment 

to the long-term relationship (−𝛼) and LR refers to the long-term relationships with the dependent variable.  

 

Bounds tests reject both 𝐻0
𝐹 and 𝐻0

𝑡  for the parsimonious model in Table 6, where 

insignificant variables are excluded from the model. This means there is a level relationship 

between the pure spread and the explanatory variables in Table 6 and in the following analysis 

we focus on the long-term relationships between the variables.14 As quarterly fluctuations may 

contain noise, the short-term dynamics are expected to be less informative than the long-term 

relationships. Additional results with CR3 and the Euribor-based pure spreads are given in 

Tables C.2–C.5 in Appendix C.  

The pure spreads have a positive long-term relationship with the unemployment rate in all 

the credit markets except for housing loans, where it is insignificant, implying that the pure 

spread increases when the unemployment rate rises. The pure spread of consumer loans shows 

the strongest co-movement with the unemployment rate. Similarly, Hainz et al. (2014) found 

that the unemployment rate is related to the pure spread in credit markets in Czechia. 

Unemployment is higher during recessions, so banks increase the spread during economic 

declines. A higher unemployment rate reflects a larger probability of households facing 

financial difficulties, and that risk is incorporated into the spread. 

                                                 
14 The additional tests given in the Appendix show that there is no serial correlation and heteroscedasticity in 

the residuals and that the residuals are normally distributed. 
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The pure spreads co-move with the market concentration indexes for all types of loan, but 

the spread of consumer loans moves in the opposite direction to it. While the pure spread of 

housing loans and corporate loans increases when the market concentration rises, the spread of 

consumer loans increases when market concentration declines. This result is in line with the 

first-step estimations showing that market imperfections contribute the most to the bank-

specific markup, and suggesting that the market for consumer loans does not follow the 

conventional market rule where more participants implies more competitive prices. Similarly, 

a strong negative relationship between the HHI and the interest rate margin is found by 

Karmelavičius et al. (2022) for the consumer loan market in Lithuania, while the relationship 

is positive for corporate and housing loan markets. 

The negative long-term relationship between the pure spread and market concentration 

implies that the providers of consumer loans are not competing on price, which is the interest 

rate, so that new entrants to the market do not reduce the price but rather do the opposite. We 

do not have data on the customers of the banks, so we can only speculate that having more 

credit providers extends the customer base, resulting in there being more risky customers. As 

banks can find customers even when they offer high interest rates, pricing does not seem to 

drive the demand for this type of loan, and so other factors play a larger role.   

As the coefficients are standardised, another conclusion from the results in Table 6 is that 

the pure spreads of household loans are more strongly related to market concentration than the 

spread of corporate loans is. The pure spread of the short-term corporate loans has the weakest 

relationship with market concentration. We can conclude that competition affects the pricing 

of housing loans, while the effect is only a quarter or a fifth as strong in the pricing of short-

term corporate loans. Corporate customers can use alternative sources to finance their activities, 

including funds from abroad (Kukk and Levenko 2020), and so the concentration of the 

domestic market might not capture the true competition that banks are facing.  

Although the mediation risk or interest rate risk is considered to be one of the main 

determinants of the pure spread, we find the volatility of Euribor to be significantly related to 

the pure spreads based on the Euribor rate for housing and consumer loans, but not to the pure 

spreads based on the deposit rates (Tables C.2–C.3 in the Appendix C). Similarly, Männasoo 

(2012) found that Euribor volatility affects the spreads based on the Euribor rate more than it 

does the spreads based on the deposit rate, though she found the effect on both types of spread 

to be marginal. The housing credit market in Estonia stands out for having a very high share of 

housing loans with a floating interest rate, which is computed as Euribor plus a fixed margin. 

Only 1% of the housing loan portfolio of the banks has a fixed interest rate, while fewer than 

5% of the new loans are issued with an interest rate that is initially fixed.15 As the pure spread 

based on Euribor captures the margin of new loans, a rise in the volatility of the Euribor rate 

apparently feeds into the margins fixed in new loan contracts.  

However, we cannot identify the relationship between interest rate volatility and the pure 

spreads based on the deposit rate. Only short-term corporate loans co-move with the interest 

rate risk calculated as a composite indicator from the volatility of Talibor and Euribor. This 

may be explained by the financing strategy of the large foreign banks operating in Estonia, 

which can use funds from their parent banks. This makes the banks less exposed to the interest 

                                                 
15 For a more detailed overview of floating and fixed interest rates, see the Financial Stability Report of Eesti 

Pank 2/2018 https://www.eestipank.ee/en/publications/financial-stability-review/2018/financial-stability-review-

22018 
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rate risk in the market and so it is less important for the spreads. Almeida and Divino (2015) 

did not find any evidence for the interest rate risk being related to the loan spread in Brazil in 

2001–2012, and Islam and Nishiyama (2016) come to the same conclusion for four Asian 

countries in 1997–2012.  

We also find that the pure spread of corporate loans has been increasing over the sample 

period, as the trend variable is significant, though small, in the long-term equation. As there is 

no theoretical foundation for an everlasting trend in the pure spread, the significant coefficient 

for the trend apparently points to an additional factor that can explain the constant rise in the 

pure spread over the sample period after other factors are controlled for. For the spread of 

consumer loans, a declining trend suggests that other factors that are not included in the model 

have narrowed the pure spread. 

The adjustment coefficient in Table 6 indicates that the pure spread for short-term corporate 

loans returns fastest to the long-term relationship, while the spread for housing loans is the 

slowest to return. The upshot of the results is that there is some heterogeneity across credit types 

as the business cycle does not seem to matter for the pure spread of housing loans, while interest 

rate risk is identified as contributing only to short-term corporate loans. Market concentration 

is important for all types of credit market, though the magnitude and the direction of the effects 

vary. 

 

 

5.3 Decomposition of the pure spreads  

 

Figure 7 presents the contributions of each determinant to the dynamics in the pure spreads in 

each year over the sample period, given the annual change in the various factors.16 The 

contribution of different factors to the pure spreads varies over the sample period and across 

credit types. We see larger contributions of the factors and larger changes in the pure spread 

around the global financial crisis, when around 0.5–1 percentage point of the change in the pure 

spreads was explained by the changes in the business cycle, market concentration and interest 

rate risk. The pure spread was affected most by the business cycle in 2008–2009 and the pure 

spread for short-term loans was affected more than long-term loans, as the spread of consumer 

loans increased by 1.6 percentage points in 2009 together with the rise in the unemployment 

rate.  

The role of market concentration in the dynamics of the pure spread for corporate loans has 

been marginal, while its contribution to the dynamics of the pure spread for household loans is 

more pronounced. Lower market concentration narrowed the pure spread for housing loans until 

2014 but the market concentration has increased since then, widening the pure spread with it. 

As seen in Figure 7, the decline in market concentration has been most noticeable in the market 

for consumer loans. However, greater competition has not narrowed the spread but on the 

contrary has driven it wider, with that happening over the full sample period. The pure spread 

of corporate loans narrowed as concentration declined until 2016–2017, then increased again 

until 2019.  

 

                                                 
16 The annual change is calculated between the last quarter of the current year and the last quarter of the 

previous year.  
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Figure 7. Contribution of market concentration, the unemployment rate and interest rate 

volatility to the yearly dynamics of the pure spread 

 

Finally, we were only able to detect the relationship between the interest rate risk and the 

pure spread for short-term corporate loans. The largest contribution is seen in 2007–2010, when 

the Talibor volatility was high because of the global financial crisis and the European sovereign 

debt crises. From 2011, when the euro was introduced in Estonia, the interest rate risk has been 

very low as Euribor was very low. Consequently, we do not see any effects on the dynamics of 

the pure spread. As the volatility of Euribor is more explicitly related to the pure spreads of the 

Euribor rate, we could expect a rise in the Euribor-based pure spread when the Euribor rate and 

its volatility increase. 

Comparing the contribution of bank-level factors and market-level factors to the loan spread 

shows the role of the market-level factors to be larger. Bank-level factors can explain up to 0.5 

percentage point of the change in the spread in a five-year period while market level factors 

explain more than 0.5 percentage point, and even 1–2 percentage points of the yearly change in 

the spread. This suggests it would be more efficient for policy makers to help narrow the spreads 

by using measures that target market-level factors rather than bank-level factors. 

 

 

5.4 Robustness analysis of the second-step estimations 

 

As already mentioned, several events impacted the economic and financial environment in 

Estonia during the period observed, as there was the EU accession in 2004, the global financial 
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crisis in 2007–2008, and the adoption of the euro in 2011. These may have led to structural 

breaks, meaning that the long-term relationship between the pure spread and the explanatory 

variables is different in different periods that have different economic environments. 

As the time period is short and the number of observations is small, we cannot estimate 

separate models for the periods until 2010 and from 2011. We use the CUSUM test to check 

for the presence of structural breaks. Figure 8 shows that the estimated coefficients are quite 

stable over the sample period. The introduction of the euro does not seem to be related to the 

structural break for housing loans, for which one possible reason is that before 2011 most 

housing loans were issued to customers in euros and they were already related to the Euribor 

interest rate before 2011,17 as discussed in the previous sub-section. The borderline result for 

consumer loans since 2015 may be due to the stricter regulations, as noted in Section 3.  

For long-term corporate loans, the CUSUM test does not reject the stability of the 

coefficients, but it is borderline after 2011. Like housing loans, corporate loans were issued in 

euros to customers,18 though the introduction of the euro could be related to the economic and 

financial environment of corporate sector becoming more stable, which might affect the pure 

spread.  

 
Figure 8. CUSUM test of the baseline model to test for structural breaks, with 90% 

confidence bands around the null  

 

                                                 
17 In 2004, 75% of housing loans were issued in euros and in 2010 the share was 99%. The volumes of loans 

issued by currency are available in the Eesti Pank statistics https://statistika.eestipank.ee/#/en/p/650/r/932/802 
18 In 2004, 57% of corporate loans were issued in euros and in 2010 the share was 85%. 
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We ran additional estimations allowing more lags in the model by using the AIC information 

criteria to determine the number of lags in the regressions. We also tested the robustness of the 

results by using a four-quarter moving average pure spread that eliminates quarterly 

fluctuations that may be related to noise. These results are in Table C.6 in Appendix C, showing 

that the estimated coefficients in the long-run equation are similar to the baseline model, while 

the adjustment coefficient is noticeably smaller and the explanatory power of the model is 

larger. The upshot is that the long-term relationship between the pure spreads, the 

unemployment rate, market concentration and interest rate risk are stable across different model 

specifications. 

 

 

 

6. Final comments 

 

Bank interest rates on loans have been systematically higher in Estonia than in many other 

European countries. These differences have become even more pronounced since 2015, though 

there was some correction when loan interest rates declined slightly in 2021. Higher interest 

rates entail wider interest rate spreads on loans. This paper investigates the factors that 

determine the interest rate spreads of different types of loan in Estonia, covering housing loans, 

consumer loans, short-term corporate loans and long-term corporate loans. It analyses the four 

types of loans separately, since interest rates, and consequently the spreads, vary across credit 

markets, as they are lower for long-term loans and higher for short-term loans, while there are 

extraordinarily high interest rates in the consumer loan market.  

We use bank-level quarterly data from 2000Q1–2021Q1. The bank-level data are obtained 

from the income statements and balance sheets of commercial banks, and from the loan-related 

dataset of the Bank of Estonia. We use a direct measure of the interest rate spread, which is the 

difference between the interest rate on new loans and the interest rate on new deposits. For 

robustness we estimate our models using an alternative way of calculating the spreads. 

We apply the two-step approach suggested in the seminal paper by Ho and Saunders (1981) 

to distinguish between the bank-specific determinants of the spread, and the market-level 

factors. We find significant differences in the bank-specific determinants across different types 

of loan. Credit risk is closely related to higher spreads for long-term loans in the markets for 

both housing and corporate loans, while an increase in fees that depict market imperfections 

goes most closely together with an increase in the spreads for consumer loans. Higher efficiency 

of banks is associated with narrower spreads for both short-term and long-term corporate loans, 

while lower liquidity is related to wider spreads for short-term loans, both consumer and 

corporate ones. A narrower spread for household loans correlates with growth in credit 

volumes. The results are similar when we use spreads computed with Euribor instead of the 

deposit rate. We also show that the pure spreads extracted from the first-stage estimations are 

robust to various model specifications using different samples and with weighting for the 

models.  

The second-stage estimations run with the ARDL model estimator show that the pure or 

market-specific spreads co-move with the business cycle measured by the unemployment rate. 

This is valid for all loan types except housing loans, which do not seem to be affected by the 

business cycle. Decreasing market concentration in the first half of the sample reduced pure 

spreads of all loan types, with the exception of consumer loans, for which reduced concentration 
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had the opposite effect of increasing the spread. A rise in the concentration of credit providers 

in recent years has increased market spreads also in the other credit markets.  

Interest rate risk is only related to deposit spreads for short-term corporate loans, but there 

is clearer long-term co-movement with the spreads based on Euribor, as lower risk narrows the 

pure spread for household loans, for both housing and consumer loans. So when Euribor risk 

increases, the spread is expected to widen. 

The main takeaway from the paper is that different credit markets are affected by different 

factors and to a different extent, leading in consequence to different levels of spreads. Bank-

level factors contribute markedly less to the spread than market-level factors do. Market 

structure is an important factor for explaining the dynamics of interest rate spreads in all the 

markets. Market competition measured by the change in the market share of each bank, plays a 

marginal role in explaining spreads but market concentration measured by the Herfindahl-

Hirschman index shows strong, long-term co-movements with the spreads of all types of loan. 

The consumer loan market brings evidence of large market imperfections, where concentration 

and spread have the opposite relationship, as reduced concentration is related to a wider spread. 

There is no evidence of pressure from competition on interest rates and loan spreads, implying 

that other non-price factors are more important for customers than the price in the consumer 

loan market. 

Although a wider interest spread usually entails larger profits and more financial stability in 

the banking sector, wider spreads may also need attention when they make borrowing too 

costly. Our estimations show that it is more efficient to address wide spreads on loans by 

targeting market-level factors such as market concentration rather than bank-specific factors. 

Estonia stands out from other European countries for its very high level of banking market 

concentration, so policy measures that support competition in the markets for housing loans and 

corporate loans would benefit borrowers by helping to reduce interest rates on loans and 

consequently to reduce spreads. Lower interest rates favour investment by both households and 

businesses, supporting economic growth. 
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Appendix A 
 

 

 

 
 

Figure A.1. The dynamics of the spread of housing loans 
Notes: The spread is the difference between the average interest rate for new housing loans issued and the average 

interest rate for new deposits in banks. 
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Figure A.2. The dynamics of the spread of consumer loans 
Notes: The spread is the difference between the average interest rate for new consumer loans issued and the average 

interest rate for new deposits in banks. 
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Figure A.3. The dynamics of the spread of long-term corporate loans 
Notes: The spread is the difference between the average interest rate for new long-term corporate loans issued and 

the average interest rate for new deposits in banks. 
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Figure A.4. The dynamics of the spread of short-term corporate loans 
Notes: The spread is the difference between the average interest rate for new short-term corporate loans issued and 

the average interest rate for new deposits in banks. 
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Figure A.5. The change in the pure spread based on the deposit rate and the pure spread based 

on Euribor rate 

Notes: The coefficient “corr” refers to the correlation coefficient between changes in the pure spreads from the 

Euribor model and changes in the pure spreads from the deposit models. 
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Appendix B 
 

Table B.1. First-stage estimations from the models with spreads based on Euribor 

 (1) (2) (3) (4) 

 Housing Consumer Long-term 

corporate 

Short-term 

corporate 

Credit risk 0.576**  0.330***  

 (0.235)  (0.112)  

Market imperfections 0.273*** 1.818*** 0.256***  

 (0.081) (0.292) (0.087)  

∆volume of loans –0.085 –0.907***   

 (0.084) (0.293)   

Inverse efficiency  0.475** 0.308*** 0.677*** 

  (0.234) (0.077) (0.177) 

Liquidity  –0.456***  –0.296*** 

  (0.166)  (0.098) 

Financial structure  –0.419*   

  (0.239)   

Management quality   –0.148***  

   (0.043)  

Constant 2.855*** 10.805*** 3.746*** 5.244*** 

 (0.356) (0.096) (0.133) (0.033) 

Observations 472 407 519 516 

Groups 7 6 8 8 

Within R2 0.806 0.644 0.735 0.367 

Notes: The dependent variable is deposit spread for the respective type of loan; Driscoll-Kraay standard errors in 

parentheses; The stars *, ** and *** note confidence level at 10%, 5% and 1% respectively. 
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Table B.2. First-stage estimations from the models with an additional variable 

 (1) (2) (3) (4) 

 Housing Consumer Long-term 

corporate 

Short-term 

corporate 

Credit risk 0.576**  0.367***  

 (0.230)  (0.103)  

Market imperfections 0.256*** 1.745*** 0.248***  

 (0.084) (0.330) (0.093)  

∆market share –0.102** –0.250**  –0.106* 

 (0.042) (0.111)  (0.060) 

∆volume of loans –0.236** –0.985***   

 (0.106) (0.337)   

Inverse efficiency  0.426 0.205** 0.557** 

  (0.282) (0.083) (0.218) 

Liquidity  –0.441**  –0.297** 

  (0.184)  (0.114) 

Financial structure  –0.561**   

  (0.234)   

Management quality   –0.177**  

   (0.085)  

Constant 2.477*** 10.576*** 3.346*** 4.921*** 

 (0.307) (0.115) (0.164) (0.041) 

Observations 465 403 516 512 

Groups 7 6 8 8 

Within R2 0.767 0.593 0.713 0.403 

Notes: The dependent variable is deposit spread for the respective type of loan; Driscoll-Kraay standard errors in 

parentheses; The stars *, ** and *** note confidence level at 10%, 5% and 1% respectively. 
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Appendix C 
 

Table С.1 Residual tests of ARDL models 

         

 Housing loans Consumer loans Long-term 

corporate loans 

Short-term 

corporate loans 

 F/chi2 

value 

p-value F/chi2 

value 

p-value F/chi2 

value 

p-value F/chi2 

value 

p-value 

Serial 

correlation 

test: 

        

Lag 1 0.216 0.644 1.164 0.284 1.020 0.316 0.038 0.846 

Lag 2 0.241 0.786 2.050 0.136 0.837 0.437 0.952 0.391 

Lag 3 1.069 0.368 1.721 0.171 1.147 0.336 0.687 0.563 

Lag 4 0.859 0.493 1.476 0.219 1.116 0.356 0.777 0.544 

         

Hetero-

scedasticity 

0.446 0.506 2.433 0.123 9.045 0.004 0.303 0.583 

Normality 25.455 0.000 9.260 0.010 3.383 0.184 0.964 0.617 

Notes: We use the Breusch-Godfrey test for higher-order serial correlation, the Breusch-Pagan (1979) test and 

Cook-Weisberg (1983) test for heteroscedasticity, and Skewness and kurtosis tests for normality. For serial 

correlation and heteroscedasticity tests, the F-values are given and for the normality test the chi2 value is given. 
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Table C.2. ARDL for the pure spread of housing loans 

 (1) (2) (3) (4) 

 Spread based 

on deposit rate 

Spread based 

on deposit rate  

Spread based 

on Euribor 

Spread based 

on Euribor 

ADJ     

(−𝛼) –0.194*** –0.108*** –0.079** –0.143*** 

 (0.055) (0.036) (0.039) (0.034) 

LR     

HHI 0.959***  –0.422  

 (0.244)  (0.892)  

CR3  0.367  0.706*** 

  (0.436)  (0.258) 

Euribor   2.196* 1.294*** 

volatility   (1.175) (0.340) 

Constant 2.538*** 2.255*** 2.459*** 2.765*** 

 (0.170) (0.320) (0.435) (0.192) 

Adjusted R2 0.172 0.130 0.312 0.347 

Observations 79 79 79 79 

     

Bounds tests:     

F-test I(0) 0.001 0.006 0.000 0.000 

t-test I(0) 0.010 0.035 0.264 0.001 

F-test I(1) 0.002 0.012 0.000 0.000 

t-test I(1) 0.028 0.083 0.514 0.010 

Notes: Estimations of the ARDL model in eq. (7).  Standard errors are given in parentheses. The stars *, ** 

and *** note confidence level at 10%, 5% and 1% respectively. Pesaran et al. (2001) bounds tests use p-

values from critical values given by Kripfganz and Schneider (2020). ADJ refers to the speed of adjustment 

to the long-term relationship (−𝛼) and LR refers to the long-term relationships with the dependent variable.  
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Table C.3. ARDL results for the pure spread of consumer loans 

 (1) (2) (3) (4) 

 Spread based 

on deposit rate 

Spread based 

on deposit rate  

Spread based 

on Euribor 

Spread based 

on Euribor 

ADJ      

(−𝛼) –0.434*** –0.341*** –0.430*** –0.356*** 

 (0.078) (0.080) (0.078) (0.077) 

LR     

Unemployment 0.707*** 0.951*** 0.735*** 0.886*** 

 (0.251) (0.345) (0.243) (0.304) 

HHI –2.633***  –1.067  

 (0.808)  (0.860)  

CR3  –2.055  1.114 

  (1.404)  (1.531) 

Euribor   1.352*** 1.917*** 

volatility   (0.402) (0.582) 

Trend –0.076** –0.049 0.015 0.117* 

 (0.034) (0.060) (0.038) (0.069) 

Adjusted R2 0.293 0.163 0.433 0.361 

Observations 79 79 79 79 

     

Bounds tests:     

F-test I(0) 0.000 0.020 0.000 0.000 

t-test I(0) 0.000 0.006 0.000 0.002 

F-test I(1) 0.001 0.050 0.000 0.000 

t-test I(1) 0.001 0.029 0.001 0.018 

Notes: Estimations of the ARDL model in eq. (7).  Standard errors are given in parentheses. The stars *, ** 

and *** note confidence level at 10%, 5% and 1% respectively. Pesaran et al. (2001) bounds tests use p-

values from critical values given by Kripfganz and Schneider (2020). ADJ refers to the speed of adjustment 

to the long-term relationship (−𝛼) and LR refers to the long-term relationships with the dependent variable.  
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Table C.4. ARDL results for the pure spread of long-term corporate loans 

 (1) (2) (3) (4) 

 Spread based 

on deposit rate 

Spread based 

on deposit rate  

Spread based 

on Euribor 

Spread based 

on Euribor 

ADJ     

(−𝛼) –0.319*** –0.365*** –0.331*** –0.223** 

 (0.079) (0.084) (0.103) (0.092) 

LR     

Unemployment 0.406*** 0.312** 0.387*** 0.282 

 (0.151) (0.125) (0.136) (0.206) 

HHI 0.717***  0.569***  

 (0.200)  (0.195)  

CR3  0.773***  0.319 

  (0.182)  (0.325) 

Trend 0.019** 0.020** 0.030*** 0.024* 

 (0.009) (0.008) (0.008) (0.013) 

Adjusted R2 0.186 0.202 0.084 0.038 

Observations 81 81 81 81 

Bounds tests:     

F-test I(0) 0.007 0.004 0.206 0.553 

t-test I(0) 0.010 0.004 0.088 0.357 

F-test I(1) 0.020 0.011 0.356 0.731 

t-test I(1) 0.046 0.024 0.230 0.569 

Notes: Estimations of the ARDL model in eq. (7).  Standard errors are given in parentheses. The stars *, ** 

and *** note confidence level at 10%, 5% and 1% respectively. Pesaran et al. (2001) bounds tests use p-

values from critical values given by Kripfganz and Schneider (2020). ADJ refers to the speed of adjustment 

to the long-term relationship (−𝛼) and LR refers to the long-term relationships with the dependent variable.  
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Table C.5. ARDL results for the pure spread of short-term corporate loans 

 (1) (2) (3) (4) 

 Spread based 

on deposit rate 

Spread based 

on deposit rate  

Spread based 

on Euribor 

Spread based 

on Euribor 

ADJ     

(−𝛼) –0.717*** –0.673*** –0.747*** –0.734*** 

 (0.099) (0.100) (0.108) (0.107) 

LR     

Unemployment 0.534*** 0.549*** 0.564*** 0.541*** 

 (0.091) (0.101) (0.091) (0.095) 

HHI 0.377***  0.052  

 (0.111)  (0.108)  

CR3  0.287***  -0.023 

  (0.107)  (0.094) 

Talibor/Euribor 0.292*** 0.306***   

volatility (0.103) (0.115)   

Trend 0.011** 0.006 0.013** 0.011** 

 (0.005) (0.005) (0.005) (0.004) 

Adjusted R2 0.450 0.424 0.357 0.355 

Observations 81 81 81 81 

     

Bounds tests:     

F-test I(0) 0.000 0.000 0.000 0.000 

t-test I(0) 0.000 0.000 0.000 0.000 

F-test I(1) 0.000 0.000 0.000 0.000 

t-test I(1) 0.000 0.000 0.000 0.000 

Notes: Estimations of the ARDL model in eq. (7).  Standard errors are given in parentheses. The stars *, ** 

and *** note confidence level at 10%, 5% and 1% respectively. Pesaran et al. (2001) bounds tests use p-

values from critical values given by Kripfganz and Schneider (2020). ADJ refers to the speed of adjustment 

to the long-term relationship (−𝛼) and LR refers to the long-term relationships with the dependent variable.  
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Table C.6. ARDL estimations: Baseline model with smoothed pure spread 

 (1) (2) (3) (4) 

 Housing Consumer Long-term 

corporate 

Short-term 

corporate 

ADJ     

(−𝛼) –0.116*** –0.139*** –0.091*** –0.265*** 

 (0.022) (0.029) (0.032) (0.045) 

LR     

Unemployment rate  0.323 0.424** 0.476*** 

  (0.252) (0.205) (0.100) 

HHI 0.748*** –3.823*** 0.670*** 0.247** 

 (0.186) (0.966) (0.252) (0.107) 

Talibor/Euribor   –0.074  

volatility   (0.132)  

Trend  –0.131*** 0.018 0.002 

  (0.041) (0.013) (0.005) 

Constant 2.484***    

 (0.112)    

Adjusted R2 0.738 0.458 0.405 0.503 

Observations 78 78 80 80 

     

Notes: Estimations of the ARDL model in eq. (7).  Standard errors are given in parentheses. The stars *, ** and 

*** note confidence level at 10%, 5% and 1% respectively. ADJ refers to the speed of adjustment to the long-term 

relationship and LR refers to the long-term relationships with the dependent variable. 
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