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The macroeconomic and institutional 
determinants of the profit efficiency frontier  

for Russian banks

This paper investigates how institutional and macroeconomic factors influence the profit 
efficiency frontier of Russian banks. We demonstrate that the macroeconomic environment 
is crucial for constructing the profit frontier. The cargo transportation index, exchange rate, 
and intermediation ratio have a positive relationship with this efficiency frontier while the 
share of loan loss provision in the loan portfolio is negatively associated with it. In addition, 
we find that such institutional determinants as a bank’s location, branch network diversity, 
and ownership type matter for constructing this frontier.
Keywords: bank; profit efficiency frontier; macroeconomic factors; institutional factors; Russia.
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1. Introduction

Bank efficiency tends to promote the economic growth of countries, including those that have 
a bank-based financial sector (Hasan et al., 2009; Koetter, Wedow, 2010). Therefore, schol‑
ars have analyzed the efficiency of banking sectors in general and the efficiency scores of 

individual banks in particular. Several different techniques are used to assess the efficiency scores 
and Stochastic Frontier Analysis (SFA), which is one of the most popular approaches (Berger, 
Humphrey, 1997; Lensink et al., 2008).

There are two sets of factors that explain the efficiency scores of banks: bank character‑
istics such as size, asset structure, ownership types (Berger et al., 1993; Bonin et al., 2005a; 
Karas et al., 2010) and macroeconomic (including industry-specific) indicators (Dietsch, Lo‑
zano-Vivas, 2000; Lozano-Vivas, Pastor, 2010). Our paper sheds some light on the key de‑
terminants of the profit efficiency frontier for Russian banks from both macroeconomic and 
institutional perspectives. This combination of factors is of interest for examination given 
that the macroeconomic indicators are frequently used as both control variables (Dietrich, 
Wanzenried, 2014) and key variables (Lozano-Vivas, Pastor, 2010) in the papers that are de‑
voted to developed countries (for Russia, such studies are scarce (Belousova, Kozyr, 2016; 
Kumbhakar, Peresetsky, 2013). In addition, over the last decade, scholars have received con‑
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	 Karminsky Alexander — National Research University Higher School of Economics, Moscow; akarminsky@hse.ru.
	 Kozyr Ilya — Fraud Investigations and Dispute Services, EY Russia, Moscow; ilya-2@mail.ru. 
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troversial evidence when exploring the efficiency of banks with different types of ownership. 
For example, Fries and Taci (2005) found that state-owned banks were the least efficient, 
Karas et al. (2010) demonstrated that state-owned banks were as efficient as private ones 
while foreign banks were the most efficient financial institutions. Mamonov and Vernikov 
(2017) concluded that state-owned banks were more efficient than others and foreign banks 
were the least efficient.

Moreover, we also add value in providing evidence on the revenue side of banking efficiency 
in Russia as previous studies focus on cost efficiency (Karas et al., 2010; Mamonov, Vernikov, 
2017). Our results are important as being cost efficient means having the lowest costs; howev‑
er, higher costs might be covered by higher revenues, this leads a cost inefficient bank being 
profit efficient.

Finally, we also take into account the location of bank’s headquarters and include the struc‑
ture of a bank’s branch network in our model and find that the location of the headquarters and 
the number of branches play a prominent role in determining the profit efficiency frontier. For 
the Russian banking sector, previous scholars focus only on the location of banks’ headquarters 
(Styrin, 2005; Golovan, 2006; Fungáčová, Solanko, 2009) but actually we observe a huge dif‑
ference between two banks with the headquarters in Moscow when the former has no branches 
and the latter has more than 10 branches.

Taking these gaps into account, we explore the profit efficiency frontier of Russian banks tak‑
ing into consideration both macroeconomic and institutional factors. As macroeconomic fac‑
tors, we use the cargo transportation index (which describes economic activity), the exchange 
rate (illustrates the volatility of the Russian ruble), the intermediation ratio (shows the roles of 
the financial intermediary performed by banking sector) and the share of loan loss provision in 
the loan portfolio (characterizes credit risk in the banking system). Furthermore, we compare 
different groups of Russian banks in terms of sensitivity to changes in these factors.

The paper is structured as follows. Section 2 presents the literature review on measuring 
banking efficiency. The empirical model and data are described in Section 3 and 4, respective‑
ly. The baseline empirical results and the determinants of the efficiency frontier by bank’s loca‑
tion and branch network diversity are discussed in Section 5. A robustness check is presented in 
Section 6. In Section 7, we draw our conclusions.

2. Literature review

Many scholars have addressed the issue of measuring banking efficiency. By studying US 
banks, A. Berger, D. Humphrey, and L. Mester have contributed a great deal to this field of re‑
search (Berger, Humphrey, 1991; Berger et al., 1993, 1997; Berger, Mester, 1997). As a rule, the 
balance sheet and profit and loss statement are generally employed for both banking efficiency 
(Berger et al., 1993, 1997) and banking profitability (Goddard et al. 2004; Athanasoglou et al., 
2008). Earlier, the profitability and efficiency of banks fully depended on bank-specific deter‑
minants which the CAMELS methodology (capital adequacy, asset quality, management, earn‑
ings, liquidity and sensitivity to risk) proposes. However, recently, many authors used these 
factors as control variables and focused on other institutional factors such as a bank’s owner‑
ship structure and location or incorporated the characteristics of the macroeconomic conditions 
in which banks operate.
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2.1. Institutional factors

Institutional variables are often measured by the types of bank ownership and the loca‑
tion of banks. Many researchers analyzed whether state-owned banks were better in terms 
of key performance indicators than others. La Porta et al. (2002) showed that the state own‑
ership of banks was associated with slower subsequent financial development and lower per 
capita income and productivity. Moreover, the majority of cross-country studies found that 
state-owned banks were less efficient in developing countries (Bonin et al., 2005a, b). The re‑
searchers concluded that privatization led to the rapid development of banking sectors in Eu‑
ropean countries.

Fries and Taci (2005), Grigorian and Manole (2006) included Russian banks in their sam‑
ples and also concluded that state-owned banks were the least efficient ones. They believed 
that state-owned banks had fewer capabilities in attracting demand for their services and they 
set significantly lower net interest margins in comparison with other banks (Drakos, 2003). 
Moreover, namely the «political» approach argued that state-owned banks brought a lot of 
policy-motivated loans and subsidies to supporters approved by the state (La Porta et al., 
2002)

The evidence from Russia showed mixed results. Karas et al. (2010) demonstrated that state- 
owned banks were at least as efficient as private banks; Mamonov and Vernikov (2017) conclud‑
ed that these banks were even more efficient than others mainly due to the government support 
they received. For example, the state created banks known as «national champions» (Vernikov, 
2013), which had a significant market.

A large number of studies on banking efficiency aimed to compare foreign-owned banks and 
domestic ones. Both the separate analysis of developing European countries (Jemric, Vujcic, 
2002; Weill, 2003; Havrylchyk, 2006) and cross-country studies (Fries, Taci, 2005) provided em‑
pirical evidence that allowed researchers to support the hypothesis for superior efficiency scores 
attributed to foreign-owned banks. This hypothesis was also confirmed for the Russian bank‑
ing sector (Styrin, 2005; Karas et al., 2010). Many researchers believed that advanced technol‑
ogy, superior management and access to cheaper funding from parent banks were critical com‑
petitive advantages for these banks (Styrin, 2005; Karas et al., 2010). In contrast, Lensink et al. 
(2008) concluded that for a large number of countries foreign-owned banks were not the most 
efficient. Berger et al. (2000) called this result the «home field advantage hypothesis» when for‑
eign banks faced country-specific differences. Mamonov and Vernikov (2017) supported this 
result for foreign-owned banks in Russia.

Furthermore, Berger and DeYoung (1997) analyzed efficiency by considering where banks 
were located and found that dummies for different states were statistically significant but not 
in all cases. A number of subsequent researchers focused on the interconnection between bank‑
ing efficiency and the location of banks (Bos, Kool, 2006; Sun et al., 2013). The importance 
of regional specific factors was confirmed for Russian banks (Styrin, 2005; Golovan, 2006; 
Fungáčová, Solanko, 2009). Researchers compared Moscow banks with other regional banks or 
Moscow banks with Saint-Petersburg banks and with other banks and found that Moscow banks 
were less efficient than regional ones because they faced higher competition and had to spend 
more money on advertising and marketing (Styrin, 2005). However, some researchers (Golo‑
van, 2006; Fungáčová, Solanko, 2009) found opposite results and showed that Moscow banks 
are more efficient and more stable than others.
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2.2. Macroeconomic factors

Before bringing the Maastricht Treaty into force and repealing the Glass–Steagall act, only 
a few banks operated abroad due to the restrictive legislative banking framework (Berg et al., 
1993, 2000). Then, the liberalization of banking regulations created favorable conditions for the 
rapid growth and development of banks and the international activity of banks increased rap‑
idly and banking markets became more competitive than ever. However, banks also faced such 
difficulties as unfamiliar foreign markets and specific macroeconomic conditions. In these cir‑
cumstances, external macroeconomic factors played a crucial role as the determinants of bank‑
ing efficiency.

Dietsch and Lozano-Vivas (2000) first prepared a classification of macroeconomic variables 
in detail. They categorized macroeconomic variables into three groups. The first described the 
main macroeconomic conditions under which banks operated. This group included such indica‑
tors as population density, per capita income, and the density of demand. The second group of 
factors analyzed the structure and regulation of the banking industry. This group had such vari‑
ables as the degree of concentration, average capital ratio, and intermediation ratio (loans to de‑
posits ratio). Finally, the third group focused on the accessibility of banking services for cus‑
tomers and measured this as the number of branches per km2.

Later, researchers added some new indicators to each group of macroeconomic variables. For 
example, such parameters as inflation and the exchange rate were intensively used for emerg‑
ing markets. For the case of Russia, high inflation was associated with higher profitability (Ma‑
monov, 2011), and the depreciation of the national currency increased banking efficiency (Can‑
er, Kontorovich, 2004). In addition, Chaffai et al. (2001) added the number of branches per in‑
habitant in the second group as a proxy for competition. Lozano-Vivas et al. (2002) introduced 
the amount of deposits per branch in the third group: The higher this indicator was, the lower 
costs and higher profitability of the banking sector might be.

Moreover, Dietsch and Lozano-Vivas (2000) provided the deepest empirical study that ana‑
lyzed how adding the macroeconomic factors affects the efficiency frontier and efficiency scores. 
The scholars assumed that including macroeconomic factors in the efficiency frontier could both 
increase the efficiency scores and cut the excessive differences between countries. The authors 
used a two-step approach. The first step analyzed a common efficiency frontier without envi‑
ronmental factors. The results indicated a high inefficiency score and an extremely large gap be‑
tween these scores across countries. The second step allowed the authors to add a set of environ‑
mental factors in the efficiency frontier. The results supported the main hypothesis and showed 
that macroeconomic factors played an important role in banking efficiency studies and had to 
be included in the efficiency frontier.

Moreover, a number of subsequent studies focused on the interconnection between macro‑
economic factors and banking efficiency (Chaffai et al., 2001; Casu, Molyneux, 2003; Lozano-
Vivas el al., 2001, 2002; Albertazzi, Gambacorta, 2009; Lozano-Vivas, Pastor 2010) and indicat‑
ed how crucial getting accurate and unbiased efficiency scores was. Furthermore, in recent years 
a lot of research studies have integrated macroeconomic factors in empirical studies as a set of 
control variables (Athanasoglou et al., 2008; Kosmidou, Zopounidis, 2008; Bonin, Louie, 2015). 
These factors were significant and had a positive impact on banking efficiency and profitability.

In addition, several studies focused on macroeconomic factors in terms of Russian banking 
efficiency and included these factors in the efficiency frontiers. They include both comparative 
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studies (Caner, Kontorovich, 2004; Fries, Taci, 2005; Yildirim, Philippatos, 2007) and studies 
devoted to Russian banks only (Pavlyuk, 2006; Mamonov, 2011; Mamonov, Vernikov, 2017). 
Overall, these studies highlighted the positive influence of macroeconomic factors on the effi‑
ciency scores of Russian banks. The cross-country studies used different macroeconomic indica‑
tors such as inflation, exchange rate, GDP per capita, the density of demand, and intermediation 
ratio. When authors analyzed Russian banks only, they included aggregate deposits and loans, 
inflation, M2 money aggregator, average salary, and average income per capita.

Other scholars focused mostly on the link between macroeconomic factors and banking prof‑
itability which was usually measured by ROA and ROE (Athanasoglou et al., 2008; Trujillo-
Ponce, 2013; Dietrich, Wanzenried, 2014). They used a variety of macroeconomic factors such 
as inflation, concentration indicators, the term structure of the interest rate, inflation, GDP or 
growth rate, stock-market capitalization and volatility, and the ratio of banking lending to GDP. 
The authors also showed that external factors were an important determinant of banking profit‑
ability in Europe and Asia.

Researchers also explored external macroeconomic factors which referred to the profitability 
of Russian banks (Mamonov, 2011; Belousova, Kozyr, 2016) and their costs (Kumbhakar, Pere‑
setsky, 2013). Mamonov (2011) found a positive influence of such indicators as GDP growth, 
inflation and the real exchange rate, and the negative influence of Herfindahl–Hirschman index 
and corporate tax ratio on banking profitability in the pre-crisis and crisis periods. Belousova 
and Kozyr (2016), by using a set of 12 macroeconomic indicators based on the classification of 
macroeconomic indicators proposed by Dietsch and Lozano-Vivas (2000), concluded that the 
exchange rate, GDP per branch and per capita, banks per 100,000 inhabitants, intermediation 
ratio, and the density of branches positively affected banking profitability in Russia while the 
density of the population, deposit per branch, inflation, and nominal salary and production in‑
dex negatively affected this.

3. Methodology

We apply the SFA methodology that was first presented by Aigner et al. (1977) and Meeu‑
sen, Van der Broeck (1977) and then became one of the most widespread techniques (Appen‑
dix 1). The main idea of SFA is that the difference between optimal and total profit (or costs) 
might be explained by both inefficiency term u and by random disturbance v. The term u re‑
fers to a managerial inefficiency and the random disturbance v reflects a measurement error. 
Therefore, a stochastic inefficiency term u is actually the distance between the best practice 
and current results of a financial institution. Both the inefficiency term and random errors are 
assumed to be orthogonal to inputs, outputs, and control variables. The random term v is iden‑
tically distributed with zero mean and s2

v variance. In contrast, the inefficiency term is distri
buted as follows:

	  , exp ( )i t i iu t T u=   . 	 (1)

We use the profit function which is presented below. ,i t  (total profit for the i-th bank in pe‑
riod t) is given by equation (2) where ,i tY  is the number of outputs (loans and securities), Pi, t are 
the prices of inputs (price of deposits, price of fixed assets and price of labor), Zi, t are the types 
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of control variables (credit risk, liquidity risk, and capital adequacy), ,i tIF are the institutional 
factors and tMF  are the macroeconomic factors:

	  , , , , , , ,, , , ,i t i t i t i t i t t i t i tf Y P Z IF MF v u =   . 	 (2)

We apply a translog specification for the profit function, which includes squared and inter‑
action terms of inputs and outputs and uses the standard symmetry and homogeneity assump‑
tions. We normalize inputs, outputs, and profitability by the price of labor to achieve linear ho‑
mogeneity of a model and to reject heteroskedasticity. We proceed with the data in this way by 
following the suggestions of Berger and Mester (1997).

Therefore, the profit efficiency frontier is specified as follows:

         , 3 0 1 1 3 2 2 3 3 1 3 4 2 3ln ln ln ln lni t it it it it it it it it itw y w y w w w w w  =      

	        
2 2 2 2

5 3 3 6 3 3
1 1 1 1

1 1
ln ln ln ln

2 2nit it mit it nit it mit it
n m n m

y w y w w w w w
= = = =

       	 (3)

       
2 2

7 3 3 8 1 4 1 4 , ,
1 1

1
ln ln ln , , , ,

2 nit it mit it nit i i i t i t
n m

y w w w z MF IF v u 

= =

       m m   ;

where ,ni t = profitability indicators (ROA or ROE); , 3| min ( ) | 1i t iti
w=    for rejecting the 

negative value of profitability according to Berger and Mester (1997); 1y = loans normalized by 
equity; 2y = securities normalized by equity; 1w  = price of deposits; 2w = price of fixed assets; 

3w = price of labor; nz = credit risk, liquidity risk, and capital adequacy; iMF = vector of mac‑
roeconomic factors in logarithm; iIF = vector of institutional factors; i  = bank number; t = pe‑
riod number; iv = error term; iu = inefficiency term.

For specifying banking inputs and outputs, we use the intermediation approach (Sealey, Lind‑
ley, 1977) when any bank is assessed as a financial intermediary. This approach is highly recom‑
mended to study banks as a separate financial institution by taking into account interest expens‑
es (Berger, Humphrey, 1997). According to this study, we define three prices for inputs: price 
of deposits (interest paid on deposits to total deposits), price of fixed assets (operating expens‑
es to fixed assets) and price of labor (personnel expenses to total assets); and two outputs: loans 
(loans to the economy and interbank loans) and securities (the government, corporate and for‑
eign securities). We specify the translog profit function, which is widely applied to both banks 
and financial institutions in developed countries (Berger et al., 1997) and in Russia (Karas et al., 
2010; Mamonov, Vernikov, 2017). This specification was also used to analyze whether macro‑
economic factors influenced banking efficiency (Chaffai et al., 2001).

Moreover, we control for features of the banking industry and consider four standard deter‑
minants of banking activity. Credit risk is measured as the ratio of loan loss provision to total 
loans. This indicator refers to the quality of bankʼs loan portfolio, and higher credit risk means 
higher potential losses (Staikouras et al., 2008). Capital adequacy risk is represented by the ra‑
tio of equity to assets. On the one hand, the excessive equity buffer can lead to inefficient as‑
sets structure and decrease profitability, but on the other hand, higher capital adequacy provides 
higher stability for a bank especially in the crisis period (Berger, Mester, 1997). Liquidity risk 
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is evaluated by the ratio of liquid assets to total assets. Evidence on the chronic liquidity defi‑
cit in the Russian banking sector suggests that this factor might be crucial (Mamonov, Solnt‑
sev, 2012). As a proxy for size, we use a bank’s net assets and the squared term in order to cap‑
ture the possible non-linear relationship of this indicator with the efficiency of banks. Medium-
sized banks in Russia tended to have more market power (Fungáčová, Weill, 2013), and we ex‑
pect that they are more profitable. In addition, economies of scale are expected to be observed 
for the largest banks.

We analyzed a set of macroeconomic indicators and finally choose four uncorrelated ones 
for our baseline models.

zz Exchange rate: this indicator describes the volatility of the Russian ruble. The increase of the 
exchange rate means the depreciation of the national currency, which tends to increase foreign in‑
vestments, the amount of loans denominated in foreign currency, and banking activity on foreign 
markets (Caner, Kontorovich, 2004). Mamonov also showed the positive interconnection between 
exchange rate and the profitability of Russian banks (Mamonov, 2011). In fact, the depreciation of 
national currency brings additional profit to banks because it increases net profit from the revalua‑
tion of accounts in foreign currency. For example, the profit of Russian banks increased by 52 bln 
rubles due to the net profit from the revaluation of accounts denominated in foreign currency but 
because of the appreciation of Russian ruble, the net profit from the revaluation of accounts de‑
nominated in foreign currency become negative and decreased by 41 bln rubbles in the first six 
months of 2016 (Gazeta.ru, 2016).

zz Intermediation ratio: this variable is defined as the ratio of total loans to total deposits. This 
demonstrates the ability of banking sector to operate as a financial intermediary which accumu‑
lates mainly deposits and converts these funds into loans to obtain higher yield. Lending is the 
most important banking activity, so the higher this intermediation ratio, the higher efficiency is 
expected (Dietsch, Lozano-Vivas, 2000).

zz The index for cargo transportation tariffs: this variable represents the change in tariffs for 
cargo transportation, which is based on a variety of criteria: the type and size of shipment, speed 
of delivery, distance of transported area of transportation and others, excluding changes in the 
structure of transported goods. This index is calculated by weighting the individual transportation 
indexes (railway, pipeline, sea, inland waterway, road, air) on revenue for every type of transporta‑
tion. Bakshi et al. (2011) as well as Karminsky and Polozov (2016) found a positive link between 
shipping transportations index and economic growth.

zz The quality of the loan portfolio for the banking sector: this indicator is measured by the ra‑
tio of loan loss provision to loan portfolio. This indicator is closely related to banking profitability 
and efficiency because a high indicator of credit risks reduces the profitability of banking sector 
as a whole and the profitability of a single bank (Solntsev et al., 2011).

Moreover, we use two additional macroeconomic factors to further check the robustness of 
our results. According to the literature, these indicators tend to influence banking profitability 
and efficiency in the same way that some macroeconomic factors from our baseline model do. 
Therefore, we replace one indicator with another and check the sign for this indicator in partic‑
ular and for all other macroeconomic and institutional indicators in general. Our results seem to 
be robust if the sign and significance of these coefficients remain constant. The macroeconomic 
factors, which we use for robustness check, are:

zz Banks per 100000 inhabitants: this indicator usually describes both the level of competition 
for the banking market and accessibility of banking services (Chaffai et al., 2001). In the Russian 
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case, a positive effect of this indicator on profitability was observed because banks were forced to 
develop and introduce new technologies and services to attract new clients and keep them loyal 
(Belousova, Kozyr, 2016).

zz The quality of loan portfolio for the banking sector which is measured by the ratio of over‑
due loans to the loan portfolio. This indicator is expected to have the same influence on the depen
dent variable as the ratio of loan loss provision to loan portfolio (Peresetsky, Karminsky, 2011).

As institutional determinants of banking profitability, we use:
zz A dummy for state ownership: we believe that state-owned banks are at least as profitable 

as other banks (Karas et al., 2010) or even the most efficient (Mamonov, Vernikov, 2017) due to 
strong government support especially in the crisis periods.

zz A dummy for foreign ownership: on the one hand, foreign-owned banks are able to use their 
competitive advantage (new technology, the support from parent companies, etc.) and be more 
efficient than other banks (Karas et al., 2010). However, on the other hand, some foreign-owned 
banks tried to use the «cherry-picking» strategy and during a crisis could not compete with other 
banks, so they were less profitable than other banks (Mamonov, Vernikov, 2017).

zz Multiregional banks are represented by the dummy for banks from Moscow and Saint-Pe‑
tersburg with more than 10 branches. Fungáčová and Solanko (2009) found that these banks were 
more stable. We expect that banks from Moscow and Saint-Petersburg with more than 10 branch‑
es have a more diversified structure of assets and face a less competitive environment due to their 
multiregionality. Moreover, these banks are the most popular, so they are able to attract invest‑
ments at a lower cost, which allows them to be more profitable than others.

zz Centrally located banks: the dummy for banks from Moscow and Saint-Petersburg with less 
than 10 branches illustrates this type of banks. We believe that these banks face a very competitive 
environment in the cities and have to spend more on marketing and the salaries of highly qualified 
employees than small local banks and are not able to compete with multiregional banks, so they 
tend to be less profitable (Styrin, 2005).

Table 1 provides the descriptive statistics of the variables, which we focus on, as well as the 
expected sign of their effect on the profit efficiency frontier.

Table 1. The descriptive statistics of institutional and macroeconomic variables 
and the expected impact on the profit efficiency frontier

Variables Mean Standard deviation Expected effect
State-owned banks 0.087 0.282 +
Foreign-owned banks 0.100 0.300 ?
Multiregional banks 0.138 0.345 +
Centrally located banks 0.544 0.498 –
Exchange rate 32.00 8.92 +
Intermediation ratio 1.45 0.14 +
Cargo transportation index 103.19 6.12 +
Loan loss provision ratio 0.09 0.325 –
Banks per 100000 inhabitants 0.702 0.069 +
Overdue loans ratio 0.033 0.012 –
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4. Data

We gather banking data from the Mobile Information Agency (Banking and Finance data‑
base) and official statistical data available on the website of the Bank of Russia. This allowed us 
to construct a representative dataset (91.32% of total assets2) for the 240 largest Russian banks 
(see Appendix 2 for the descriptive statistics of bank-specific indicators). The information about 
the types of ownership is used from another study (Karas, Vernikov, 2016). This study identifies 
state-owned banks as banks in which the state, Central Bank of Russia, state-controlled compa‑
nies, or municipalities hold a majority stake. Foreign-owned banks are defined as banks in which 
foreign investors hold the majority of shares. To receive data on the location of banks’ head‑
quarters and branch networks, the website of Bank of Russia served as a source of information. 
Finally, we created an unbalanced panel with nearly 9000 bank-quarter observations that cover 
the period from the beginning of 2004 to the third quarter of 2015. This period covers both rel‑
atively stable times and three crises (liquidity crisis in 2004, the financial crisis in 2008 – 2010 
and the geopolitical crisis starting from the second half of 2014). This dataset was combined 
with the quarterly macroeconomic information collected from the website of Federal State Sta‑
tistics Service and the Bank of Russia. There are 47 quarters in our sample, so we have 47 ob‑
servations for each macroeconomic variable and there are an equal number of observations for 
the all banks in the same period.

5. Empirical results

5.1. Baseline results

In this section, we estimate our model with and without macroeconomic factors because it 
helps us compare the influence of macroeconomic and institutional factors on the profit efficien‑
cy frontier (more details in Table 2).

We observed that the dummy for multiregional banks is significant and positive. Multiregional 
banks in our interpretation are banks from Moscow and Saint-Petersburg and they are usually large, 
highly capitalized, and have many branches. As a result, these banks might have cheaper funding 
and attract more clients. Moreover, this strategy helps banks operate on less competitive regional 
markets and have diverse financial risks. Fungáčová and Solanko (2009) demonstrated that Mos‑
cow banks were the most stable and found a positive link between banks’ size and their stability.

In contrast, another important finding is that the coefficients related to centrally located banks 
have a negative sign for both models. This implies that banks with a weak branch network from 
Moscow and Saint-Petersburg face with serve competition on local markets and have to spend 
more funds on advertising campaigns, the development of new products, and bringing in new 
clients (Styrin, 2005). At the same time, centrally located banks are less popular than multire‑
gional banks and even less popular than regional ones (the number of banks on average is sig‑
nificantly lower in the regions), so they have to attract low-quality borrowers (high-quality bor‑
rowers operate with multiregional banks) and more expensive funds due to tough competition.

2	 Those observations which have the ratio of equity to assets being above 100% or below 2%, or the ratio of loans 
to assets being below 5% are excluded from the sample. 
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Table 2. Results for baseline model

Variables ROA based ROA with macro ROE based ROE with macro

Loans 0.240*** 0.285*** 0.225*** 0.232***
(0.0702) (0.0677) (0.0760) (0.0730) 

Securities –0.0116 0.0719* –0.0277 0.0614
(0.0404) (0.0405) (0.0437) (0.0437) 

Assets –0.226* –0.225* –0.200 –0.351***
(0.130) (0.125) (0.140) (0.135) 

Squared term of assets 0.00650* 0.00525 0.00508 0.00797**
(0.0038) (0.00366) (0.0041) (0.00394) 

State-owned 0.0701 0.118* 0.0886 0.116
(0.072) (0.0689) (0.077) (0.0742) 

Foreign-owned –0.165** –0.154** –0.128* –0.108
(0.069) (0.0660) (0.074) (0.0712) 

Multiregional 0.160** 0.243*** 0.214*** 0.294***
(0.067) (0.0657) (0.073) (0.0708) 

Centrally located –0.0751* –0.0884** –0.0887* –0.103**
(0.042) (0.0408) (0.046) (0.0440) 

Exchange rate 2.084*** 2.052***
(0.0961) (0.104) 

Intermediation ratio 1.866*** 4.343***
(0.214) (0.230) 

Cargo index 4.421*** 4.357***
(0.299) (0.322) 

Loan loss provision ratio –0.683*** –0.510***
(0.0668) (0.0720) 

Constant 6.292***
(1.113) 

–23.23***
(1.856) 

8.043***
(1.204) 

–20.24***
(1.999) 

Log likelihood –17474.3 –17130 –18188.1 –17799
Observations 8985 8985 8985 8985
Number of banks 240 240 240 240

Notes. ***, **, * represent significance at the level of 1, 5 and 10%, respectively. Figures in parentheses are standard errors.

Next, we find that a bank’s ownership type significantly affects the profit efficiency frontier. 
Our research demonstrates that foreign ownership has a negative effect (excluding the mod‑
el with ROE and macroeconomic factors). Foreign-owned banks tried to follow the «cherry-
picking» strategy especially in the period before the 2008 crisis when profitability on the Rus‑
sian market was significantly higher than profitability in developed countries, so good number 
of foreign banks entered the Russian market, however, the crisis of 2008 – 2010 disrupted their 
plans. Moreover, some foreign-owned banks, which had left the Russian market, declared that 
they could not compete with state-owned banks after this crisis. The dynamics of foreign-owned 
banks’ share in assets supported this hypothesis because in 2016 the share of foreign banks fell 
to 10‑year minimum (Vedomosti, 2016). Therefore, the foreign-owned banks, which did not con‑
sider Russia as their «second home market», left the Russian market (Bonin, Louie, 2015). This 
finding corroborates the ideas of Mamonov and Vernikov (2017) who analyzed the link between 
the cost efficiency of and the type of ownership for Russian banks.
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Another result shows that state ownership is not significant for the baseline specification but 
makes sense when we add macroeconomic factors for model with ROA. Government support (in 
2008, state-owned banks received more than 75% of overall support (Vernikov, 2013); in 2015, 
this figure was 60% (RBC, 2015)), implicit guaranties, deposit insurance, and other advantag‑
es (such as unsecured loans from the Bank of Russia) are possible reasons. In addition, deposit 
insurance increased moral hazard risk for private banks, while public ones became more profit‑
able and efficient than previously (Karas et al., 2010).

There is a positive impact of the cargo transportation index on the efficiency frontier. This re‑
sult might be explained by the fact that cargo transportation is associated with economic growth 
(Bakshi et al., 2011) because the price of goods increases when this index rises and vice versa.

The exchange rate has a positive sign in our models. This result may be driven by the reval‑
uation of foreign currency when banks have a gap between assets and liabilities denominated 
in foreign currency (Mamonov, Vernikov, 2017). Moreover, during all periods, banks have in‑
come from operations with foreign currency. The depreciation of the national currency increas‑
es the number of both foreign investors and local businessmen operating on the banking mar‑
ket (Caner, Kontorovich, 2004). Additional empirical support for this hypothesis was found by 
Belousova and Kozyr (2016) where the exchange rate was one of the key indicators explaining 
banking profitability in Russia (for the period from 2008 to 2014).

Another interesting result is that the intermediation ratio has a positive impact on the effi‑
ciency frontier. This indicator describes the overall efficiency of the banking industry and de‑
mand for loans and deposits (Dietsch, Lozano-Vivas, 2000). The higher efficiency of the whole 
industry and higher demand for key banking products increase banking profitability. Dietsch, 
Lozano-Vivas (2000) and Belousova, Kozyr (2016) found comparable results.

It is interesting to note that the share of loan loss provision in the loan portfolio has a nega‑
tive impact on the efficiency frontier. If this ratio is high, this means the low quality of the loan 
portfolio for all banks in the banking sector, so there might be problems on the banking market 
because borrowers are unable to pay on time. The decrease in the quality of loans means that 
the financial results of borrowers have become worse (Solntsev et al., 2011).

Moreover, we find that securities have a significant positive impact on ROA when the mac‑
roeconomic factors are taken into account. The Russian financial market is a market with an 
extremely high volatility (the maximum closing price of Russian market volatility index was 
66.2 and the average monthly value was 33.9 (MOEX, 2017)), so securities trading can bring 
both profit and losses to banks. Furthermore, to revalue trading securities was an important part 
of the profit and loss statement for Russian banks primarily during the crisis. Russian banks 
increased the share of government bonds in their assets portfolio during unstable periods, but 
this decision brought relatively small margins and simply represented a short-run investment. 
During the crisis period (especially in year 2009), the share of securities in the assets portfolio 
nearly doubled (from 8.6% to 15%), and 44% of these securities were securities from the gov‑
ernment and Bank of Russia (ExpertRA, 2011). When we add macroeconomic factors, we in‑
directly consider such environmental fluctuations. Although the securities became significant, 
they are still less important in comparison with loans. Investments in securities are not signifi‑
cant for models with ROE as a dependent variable because the amount of equity remains rela‑
tively stable regardless of the share of securities in total assets.

Finally, we determined that that bank’s size has a negative impact on the efficiency frontier, 
but there is a nonlinear impact solely for the model with ROA as a dependent variable and with‑
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out macroeconomic factors. Bank’s optimal size is 34.97 billion rubles, so medium-sized banks 
according to our sample are relatively more profitable. However, when we include macroeco‑
nomic factors, the optimal size became 22.02 billion rubles (for the model with ROE), but a 
bank’s size has a negative impact upon the frontier constructed for ROA as a dependent variable. 
The proxy for size is not significant for the model with ROE and without macroeconomic factors.

5.2. Results by bank’s location and branch network diversity

We expect that the efficiency frontier differs by ownership type even taking into account 
macroeconomic and institutional factors. This might occur as banks with a different type of 
ownership in Russia also have different strategies and varying appetites for risk. Banks may 
also respond differently to an increase in credit risk created by moral hazard (Fungáčová, Po
ghosyan, 2011).

However, researches usually analyze a full sample of banks, which includes large and small 
banks, banks that operate in different regions, banks with different branch networks. In this sec‑
tion, we intend to analyze how ownership type affects the efficiency frontier of Russian banks 
for different groups of banks respectively. These groups are multiregional banks (banks from 
Moscow and Saint-Petersburg with more than 10 branches); centrally located banks (banks from 
Moscow and Saint-Petersburg with fewer than 10 branches); regional banks (banks are based 
in other regions of Russia). Moreover, we explore how banks from each group are sensitive to 
macroeconomic factors. This allowed us to reveal potential challenges in which banks might be 
more stable and less sensitive to the macroeconomic environment (Table 3).

Our results indicate that state ownership is a substantial institutional determinant of the ef‑
ficiency frontier for the centrally located banks. All centrally located banks tend to compete 
with multiregional banks, which tend to be more well-known, spend more funds on advertising, 
choose the best clients, or have other competitive advantages. In these circumstances, loyal cli‑
ents and the durability of funds might become a crucial element for centrally located banks that 
have higher risks, such as moral hazard, than others (Karas et al., 2010). State-owned centrally 
located banks mostly operate with state-owned or state-connected companies, which are more 
loyal in the long term. Moreover, in a competitive environment, implicit guarantees from the 
government might play an important role and increase the bank’s profit.

In addition, we find that foreign ownership has a negative effect on the centrally located sub-
group of banks (for model with ROA). Some of these banks entered the Russian market just be‑
fore the 2008 – 2010 crisis and they did not invest enough in this market or took too many risks 
associated with rapid growth, then they were forced to curtail the size of their businesses. On 
the one hand, these banks cannot compete with multiregional state-owned banks, furthermore, 
these banks could not develop specific projects with relatively low competition (for example, 
microfinancing) as private centrally located banks do. Moreover, these banks have a low mar‑
ket share and their parent banks do not consider Russia a «second home market», so they tend 
to reduce operations during a crisis and some parent banks are even able to solve their problems 
in other countries by using the funds of Russian banks. Bonin and Louie (2015) demonstrated 
this for European countries.

We find that the dummy for state ownership has no effect on the efficiency frontier of mul‑
tiregional banks while Karas et al. (2010) showed that state-owned banks in Russia were no 
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less efficient than private banks. Despite the fact that state-owned multiregional banks include 
the «national champions» who have a lion’s share of the market, other multiregional banks are 
large and famous enough, they also are able to attract long-term deposits at relatively low cost, 
and are able to choose the best clients and spend a great amount of money on advertisement. 
Moreover, private multiregional banks are also able to spend a lot of funds on innovation and 
development projects which increase profitability in the medium- and long-term. In addition, 
the majority of multiregional banks are systemically significant banks, so the government sup‑
ports them by providing implicit guarantees to them. Therefore, in comparison with other mul‑
tiregional banks alone, the advantages of state-owned banks are not enough, and this dummy 
has no effect on the efficiency frontier.

It is interesting to note that foreign ownership does not affect the efficiency frontier for the 
multiregional sub-groups of banks. Foreign-owned banks are well-known and operate most 
of the time on the Russian market, so they have a relatively stable source of funding and cli‑
ent base. As Bonin and Louie (2015) demonstrated, the largest foreign-owned banks did not 
«cut and run» during the 2008 – 2010 crisis in the emerging economies of Europe because these 
countries were a «second home market» for these banks. It seems that the foreign-owned mul‑
tiregional banks have the relatively same behavior as private multiregional banks. These banks 
have a strategy that is particularly the same as the strategies of private banks because the for‑
eign-owned multiregional banks do not follow the «cherry-picking» strategy but operate like 
strategic investors.

Table 3. Results for regional and branch sub-groups of banks

Variables ROA ROE
Multiregional 

banks
Centrally 

located banks
Regional 
banks

Multiregional 
banks

Centrally 
located banks

Regional 
banks

Securities 0.216 0.117** 0.0692 0.210 0.131** 0.0294
(0.244) (0.0486) (0.0792) (0.262) (0.0525) (0.0847) 

State-owned 0.203 0.172* 0.00578 0.234 0.177* –0.000553
(0.176) (0.0986) (0.124) (0.190) (0.107) (0.133) 

Foreign-owned –0.0718 –0.142* –0.564 –0.00700 –0.0944 –0.677
(0.172) (0.0758) (0.450) (0.185) (0.0820) (0.481) 

Exchange rate 2.092*** 2.100*** 2.206*** 1.895*** 2.096*** 2.216***
(0.316) (0.125) (0.176) (0.340) (0.136) (0.189) 

Intermediation ratio 1.643*** 1.876*** 2.312*** 4.014*** 4.374*** 4.777***
(0.569) (0.294) (0.391) (0.612) (0.317) (0.419) 

Cargo index 4.710*** 4.155*** 4.474*** 4.365*** 4.157*** 4.353***
(0.795) (0.407) (0.530) (0.855) (0.440) (0.568) 

Loan loss provision ratio –0.517***
(0.200) 

–0.735***
(0.0894) 

–0.553***
(0.126) 

–0.306
(0.215) 

–0.570***
(0.0966) 

–0.353***
(0.134) 

Constant –22.03*** –23.23*** –23.48*** –18.75*** –20.40*** –21.58***
(5.311) (2.624) (4.081) (5.714) (2.836) (4.366) 

Log likelihood –2391 –9281 –5434 –2482 –9661 –5627
Observations 1246 4883 2856 1246 4883 2856
Number of banks 39 147 73 39 147 73

Notes. ***, **, * represent significance at 1, 5 and 10%, respectively. Figures in parentheses are standard errors.



104 Банки	 Banks

ПРИКЛАДНАЯ  ЭКОНОМЕТРИКА  /  Applied  Econometrics2018, 49

The profit efficiency frontier for the sub-group of regional banks does not depend on the 
ownership type. This result may be explained by the fact that regional banks usually compete 
not with one another but with multiregional banks, thus they do not have a variety of business 
strategies to be profitable. Traditionally, regional banks understand the situation in their own 
regions better than multiregional banks do. Moreover, regional banks have close connections 
with some regional companies and the regional elite, and these connections more depend on 
personal relationships but not on bank’s type of ownership (Styrin, 2005). State-owned region‑
al banks actually do not receive serious government support and implicit guarantees, further, 
they do not play an important role for regional state-owned banks because large multiregional 
banks have stronger guarantees. Foreign-owned regional banks are quite rare, and if a foreign 
bank has a headquarters that is not located in Moscow or Saint-Petersburg, this bank operates 
as a standard regional bank.

We find that investments in securities are significant for centrally located banks only. Banks 
with a high share of securities in the assets portfolio do not develop their branch network and 
are located in key, financially developed cities, such as Moscow or Saint-Petersburg.

All macroeconomic factors (excluding the share of loan loss provision in the loan portfolio 
for multiregional banks) become significant and they are in line with our baseline model. Then, 
we checked the sensitivity of each sub-group of banks to macroeconomic factors. This certainly 
is not a direct measure of financial stability (like the z-score, for example), but it helps us analyze 
the efficiency frontier of which sub-group of  banks more depends on macroeconomic factors.

We find that multiregional banks are the most sensitive to the cargo transportation index. 
This index is a proxy of economic activity, so the profitability of multiregional banks is closely 
related to business cycles. In contrast, centrally located banks are less sensitive to the cargo in‑
dex due to a high competition in regions that located close to the center.

Multiregional banks are the least sensitive to the intermediation ratio because their reputa‑
tion allows these banks to attract credit-worthy clients at a lower cost in comparison with other 
banks. In contrast, this indicator is very important for regional and centrally located banks that 
compete with multiregional banks and for which a higher intermediation ratio is attributed with 
an increase in lending, which brings banks additional profit.

As for the exchange rate, multiregional banks are the least sensitive to the volatility of the na‑
tional currency while regional banks are the most sensitive. Thus, the multiregional banks con‑
trol exchange risk better and have a more balanced structure of assets and liabilities denominat‑
ed in foreign currencies. Moreover, regional companies with earnings in foreign currencies are 
usually the clients of these regional banks (if this company is located in the same region as the 
bank), so these banks are more sensitive to the exchange rate. Multiregional banks also have a 
lot of clients with earnings in foreign currencies, but there are usually large companies that have 
the structure of assets and liabilities denominated in foreign currencies. In addition, fee incomes 
are also sensitive to the exchange rate (Belousova, Kozyr, 2016) which is higher for regional 
and centrally located banks than for multiregional banks.

Finally, centrally located banks are the most sensitive to the ratio of loan loss provision to the 
loan portfolio while multiregional banks are the least sensitive. Centrally located banks might 
not be able to attract the creditworthy clients because of high competition; as a result, they have 
to lend money to riskier borrowers who have a higher probability of default than others. There‑
fore, the quality of the loan portfolio of centrally located banks is lower, and these banks be‑
come more sensitive to the ratio of loan loss provision to the loan portfolio.
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5.3. Results by bank’s ownership type

Here, we analyze how the location of a bank’s headquarters and branch network influence 
the efficiency frontier of banks with different ownership types. Moreover, we check whether 
the results for state-, foreign- and privately owned banks in particular are robust to macroeco‑
nomic indicators (Table 4).

Table 4. Results for location and branch sub-groups of banks

Variables ROA ROE
State-owned 

banks
Foreign-

owned banks
Privately 

owned banks
State-owned 

banks
Foreign-

owned banks
Privately 

owned banks

Securities 0.190 0.257** 0.0827* 0.0625 0.245* 0.0745
(0.214) (0.124) (0.0441) (0.239) (0.137) (0.0472) 

Multiregional 0.365 0.373 0.246*** 0.524* 0.707 0.291***
(0.252) (0.452) (0.0727) (0.281) (0.498) (0.0778) 

Centrally located 0.114 0.228 –0.118*** 0.177 0.465 –0.134***
(0.163) (0.427) (0.0433) (0.182) (0.470) (0.0464) 

Exchange rate 1.776*** 2.182*** 2.199*** 1.753*** 2.234*** 2.155***
(0.303) (0.270) (0.110) (0.338) (0.297) (0.118) 

Intermediation 2.141*** 3.860*** 1.744*** 4.613*** 6.205*** 4.220***
(0.767) (0.698) (0.236) (0.856) (0.768) (0.253) 

Cargo index 4.620*** 3.152*** 4.512*** 4.928*** 3.537*** 4.345***
(1.003) (0.914) (0.332) (1.120) (1.006) (0.356) 

Loan loss provision ratio –0.813***
(0.255) 

–0.244
(0.217) 

–0.696***
(0.0744) 

–0.585**
(0.285) 

–0.124
(0.239) 

–0.523***
(0.0797) 

Constant –15.30** –30.44*** –25.72*** –14.48* –31.49*** –22.35***
(7.047) (6.853) (2.226) (7.869) (7.549) (2.384) 

Log likelihood –1493 –1648 –13940 –1580 –1735 –14440
Observations 790 895 7300 790 895 7300
Number of banks 28 36 202 28 36 202

Notes. ***, **, * represent significance at 1, 5 and 10%, respectively. Figures in parentheses are standard errors.

We find that the efficiency frontier of private banks particularly depends on the location 
of a bank’s headquarters and branch network. The dummy for multiregional banks has a positive 
sign for the sub-group of private banks. These banks are the largest ones. The strong branch net‑
work helps these banks to diversify risks and receive other competitive advantages. Moreover, as 
we mentioned earlier, these banks are able to compete even with «national champions» and can 
choose credit-worthy clients and attract cheaper funds. In contrast, centrally located private banks 
are the least profitable. For these banks, it is really hard to compete with multiregional banks 
as mentioned previously. Regional banks face a lower rate of competition, they are more profit‑
able than centrally located banks, but still less profitable than multiregional banks with a strong 
branch network.

There is no significant difference in the efficiency frontier for different sub-groups of for‑
eign- owned and state-owned banks. We find that during all periods, multiregional foreign- and 
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state-owned banks are as profitable as both centrally located and regional foreign-owned banks, 
so the strong branch network brings them no advantages.

Investments in securities are not significant for state-owned banks alone. Even during the 
crises, these banks did not significantly change the structure of their assets portfolio and con‑
tinued their lending activity. At the same time, there is a positive effect of securities on profit‑
ability for foreign- and private-owned banks, which have changed the structure of assets du
ring the crises.

We find that macroeconomic factors are significant and important determinants of the effi‑
ciency frontier for each sub-group. The cargo transportation index has the most significant in‑
fluence on state-owned banks because these banks during the crisis period supported lending 
activity, so they might be sensitive to these factors.

Foreign-owned banks are the most sensitive to the intermediation ratio because the major‑
ity of these banks entered the Russian market in the period before the 2008 – 2010 crisis, when 
there was economic growth and a credit boom. Therefore, foreign-owned banks are very sensi‑
tive to the efficiency of the Russian banking sector.

State-owned banks are the least sensitive to the exchange rate because they operate with a 
lower exchange rate risk and they are less sensitive to the exchange rate fluctuations. State-
owned banks have a small gap between assets and liabilities denominated in foreign curren‑
cies. In contrast, foreign-owned banks are more sensitive to the exchange rate fluctuations 
because these banks are able to attract funds from their parent companies or operate with for‑
eign companies. Private banks are sensitive to the exchange rate as well because they are usu‑
ally riskier and have a less balanced structure of assets and liabilities denominated in foreign 
currencies.

The ratio of loan loss provision to the loan portfolio has a negative effect on the state-owned 
and privately owned sub-groups of banks. However, this ratio is not significant when analyzing 
the foreign-owned banks. This particular result should be explored in further studies.

6. Robustness check

In this section, we present the series of robustness checks for our baseline specification. First, 
we use an alternative indicator describing the quality of the loan portfolio measured by the ra‑
tio of overdue loans to the loan portfolio for the banking sector as a whole. Our main results re‑
main the results of the baseline model. State ownership (for ROA) and multiregionality have 
a positive influence on the efficiency frontier and foreign ownership (for ROA) and those with 
a central location have a negative one. All macroeconomic factors are significant and have the 
expected impact on the efficiency frontier (Table 5).

Moreover, we replace the intermediation ratio with the indicator measured as the number 
of banks per 100,000 inhabitants, which is able to describe both the accessibility of banking ser‑
vices and the structure of banking industry (Chaffai et al., 2001). These coefficients and their sig‑
nificance in general correspond with our key results. Multiregionality has a positive sign while 
foreign ownership (for ROA), and a central location negatively affects the efficiency frontier 
of Russian banks (Table 6).
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7. Conclusion

This study is devoted to determining the effect of key macroeconomic and institutional deter‑
minants on the profit efficiency frontier applied to Russian banks during the period of 2004 – 2015. 
As institutional factors, we explore the type of bank’s ownership, the diversity of banks’ branch 
network, and location of bank headquarters. We examined such macroeconomic factors as cargo 
index, exchange rate, intermediation ratio, and the ratio of loan loss provision to the loan port‑
folio.

Our main findings can be summarized as follows. First, we find that macroeconomic factors 
have a significant impact on the profit efficiency frontier in Russia. In addition, the cargo index, 

Table 5. Robustness check for the share of overdue loans  
in the loan portfolio for the banking sector

Variables ROA ROE

Loans 0.281*** 0.229***
(0.0680) (0.0731) 

Securities 0.0660*
(0.0404) 

0.0571
(0.0506) 

Assets –0.317** –0.420***
(0.125) (0.134) 

Squared term of assets 0.00744** 0.00962**
(0.00366) (0.00394) 

State-owned 0.124* 0.121
(0.0691) (0.0744) 

Foreign-owned –0.154** –0.108
(0.0663) (0.0713) 

Multiregional 0.283*** 0.325***
(0.0656) (0.0707) 

Centrally located –0.0845** –0.0998**
(0.0409) (0.0440) 

Exchange rate 2.033*** 2.012***
(0.0985) (0.106) 

Intermediation ratio 1.388*** 3.990***
(0.234) (0.251) 

Cargo index 4.437*** 4.367***
(0.301) (0.324) 

Overdue loans ratio –0.422*** –0.313***
(0.0580) (0.0624) 

Constant –21.69*** –19.05***
(1.868) (2.010) 

Log likelihood –17156 –17811
Observations 8985 8985
Number of banks 240 240

Notes. ***, **, * represent significance at 1, 5 and 10%, respectively.
Figures in parentheses are standard errors.
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exchange rate, and intermediation ratio have a positive effect while the share of loan loss pro‑
vision in the loan portfolio has a negative one. All these results are in line with previous empir‑
ical evidence on developed and emerging markets, and on Russia in particular (Solntsev et al., 
2011; Mamonov, Vernikov, 2017). This means that the Russian banking sector still develops in 
accordance with other emerging markets in terms of the relationship between the macroeconom‑
ic environment and efficiency frontier.

Second, we analyzed whether the profit efficiency frontier of each sub-group of banks based 
upon the type of ownership, the diversity of the bank’s branch network and location of bank 
headquarters is sensitive to a country’s macroeconomic factors. However, we did not identi‑
fy any sub-groups of banks that are the most or the least sensitive to these factors. However, 

Table 6. Robustness check for the number of banks  
per 100,000 inhabitants

Variables ROA ROE

Loans 0.330*** 0.313***
(0.0669) (0.0721) 

Securities 0.0991** 0.0876**
(0.0388) (0.0418) 

Assets –0.0292 0.0507
(0.123) (0.132) 

Squared term of assets 0.00112 –0.000963
(0.00360) (0.00388) 

State-owned 0.0620 0.0362
(0.0682) (0.0734) 

Foreign-owned –0.194*** –0.175**
(0.0653) (0.0703) 

Multiregional 0.113* 0.0820
(0.0652) (0.0702) 

Centrally located –0.0828** –0.0919**
(0.0403) (0.0434) 

Exchange rate 4.126*** 4.940***
(0.162) (0.174) 

Banks per 100000 inhabitants 6.212*** 9.404***
(0.362) (0.390) 

Cargo index 4.090*** 4.050***
(0.296) (0.319) 

Loan loss provision ratio –0.553*** –0.362***
(0.0666) (0.0717) 

Constant –27.56*** –27.55***
(1.842) (1.984) 

Log likelihood –17023 –17691
Observations 8985 8985
Number of banks 240 240

Notes. ***, **, * represent significance at 1, 5 and 10%, respectively.
Figures in parentheses are standard errors.
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we confirmed that state-owned banks are the most profitable banks and foreign-owned banks 
are the least profitable. These results correspond to those mentioned in (Mamonov, Vernikov, 
2017) although they estimated the cost efficiency of Russian banks.

Third, we modified the standard regional classification of Russian banks and took into ac‑
count not just the location of their main office, but also the branch network diversity. This al‑
lowed us to categorize banks into three groups (multiregional banks, centrally located banks, 
and regional banks). For these groups, we concluded that the multiregionality of banks has a 
positive impact on the profit efficiency frontier while a central location has a negative one. 
Moreover, we analyzed the profit efficiency frontier of Russian banks for each sub-group of 
banks and found that state ownership has a positive effect for the centrally located sub-group; 
a central location and foreign ownership have a negative effect for the respective sub-group. 
Furthermore, the multiregionality positively affects the efficiency frontier both in the state-
owned and private sub-groups, and the centrally located banks are the least efficient among 
the private sub-groups. These results tend to show that privately owned and centrally located 
banks are the least homogenous sub-groups. Finally, we checked the robustness of our results 
and indicated that they remain robust when grouping banks differently and adding new mac‑
roeconomic factors.
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Appendix 1. The list of methods used to study banking efficiency and profitability

Study Methodology

Albertazzi, Gambacorta, 2009 Generalized method of moments (GMM) 
Athanasoglou et al., 2008 Stochastic frontier method (SFA) 
Belousova, Kozyr, 2016 Panel data models (pooled Ordinary least squares (OLS), 

fixed effects and random effects) and SFA
Berg et al., 1993 Data envelopment analysis (DEA) 
Berger et al., 1997 Fourier-flexible distribution-free frontier approach
Berger et al., 2000 DFA
Berger, DeYoung, 1997 Granger-causality model
Berger, Humphrey, 1991 «Thick frontier» approach (TFA) 
Berger, Mester, 1997 Distribution free approach (DFA) and SFA
Bonin et al., 2005a SFA
Bonin et al., 2005b SFA
Bonin, Louie, 2015 Pooled ordinary least squares with country fixed effects 

and clustered robust standard errors
Bos, Kool, 2006 SFA
Caner, Kontorovich, 2004 SFA
Casu, Molyneux, 2003 DEA
Chaffai et al., 2001 SFA
Dietrich, Wanzenried, 2014 GMM
Dietsch, Lozano-Vivas, 2000 DFA
Drakos, 2003 Generalized least squares (GLS) 
Fries, Taci, 2005 SFA
Fungáčová, Solanko, 2009 Z-score
Goddard et al., 2004 OLS and GMM
Golovan, 2006 SFA
Grigorian, Manole, 2006 DEA
Havrylchyk, 2006 DEA
Jemric, Vujcic, 2002 DEA
Karas et al., 2010 SFA and DEA
Lensink et al., 2008 SFA
Lozano-Vivas et al., 2001 DEA
Lozano-Vivas et al., 2002 DEA
Lozano-Vivas, Pastor, 2010 DEA
Kumbhakar, Peresetsky, 2013 SFA
Mamonov, 2011 OLS
Mamonov, Vernikov, 2017 SFA
Pavlyuk, 2006 SFA
Styrin, 2005 DEA and SFA
Sun et al., 2013 SFA
Trujillo-Ponce, 2013 GMM
Weill, 2003 SFA
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Appendix 2. The descriptive statistics for bank-specific indicators

Variable Definition Unit Mean Standard  
deviation

Profit Return on assets RUB thous. 5.4·105 5.4·106

Loans Loan portfolio including household and 
corporate loans, interbank loans

RUB thous. 9.5·107 6.26·108

Securities Investment in government, non-government, 
and foreign securities

RUB thous. 1.72·107 9.57·107

Price of labor Personnel expenses to bank assets ratio 0.053 0.382
Price of deposits Interest expenses (paid out to depositors) to 

deposits ratio
0.399 8.33

Price of fixed assets Operating expenses to fixed assets ratio 3269.55 105239.1
Equity The natural logarithm of equity RUB thous. 1.75·107 1.07·108

Quality of loan 
portfolio

Loan loss provision to total loans 0.09 0.325




