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ABSTRACT  

Bank profitability is one of the key inputs for macroprudential surveillance. Although 

we may find extensive empirical literature analyzing banks’ performance, there is to 

our knowledge no study examining whole banking sectors. This thesis contributes to 

the existing research twofold. Firstly, we develop a banks’ income model that 

considers banking sectors as a whole, using a sample of 40 countries in the period of 

1997 to 2011. Secondly, we implement this model to two different restrictions of our 

data sample testing the model’s applicability.  

We explore three hypotheses. Firstly, we test whether macroeconomic, industry-

specific and bank-specific determinants are significant drivers of bank profitability. 

The final banks' income model is estimated via a dynamic GMM specification, 

consisting of proxies for the level of economic development, capitalization, interest-

earning activities, credit quality and two lags of profitability capturing its persistency. 

The hypothesis is rejected since we do not find evidence of a significant industry-

specific indicator. The second and third hypotheses restrict our sample to a time 

period before the financial crisis and banking sectors comprising only commercial 

banks, respectively. We conclude that the model is robust with regards to the chosen 

time period but provides ambiguous results if applied to sectors comprising solely 

commercial banks. 
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ABSTRAKT  

Profitabilita bánk patrí medzi najdoležitejšie vstupy makroprudenčných analýz. Hoci 

nájdeme rozsiahlu odbornú literatúru skúmajúcu ziskovosť bánk, nie je nám známa 

žiadna analýza, ktorá by sa zameriavala na celé bankové sektory. Táto práca má 

dvojaký prínos. Model bankových príjmov sme vyvinuli na vzorke 40 krajín za roky 

1997 až 2011 pre agregátne bankové sektory. Ďalej sme ho implementovali a overili 

jeho aplikovateľnosť na dvoch upravených vzorkách. 

V rámci tejto práce sú skúmané tri hypotézy. Prvá testuje, či sú makroekonomické, 

sektorovo-špecifické a bankovo-špecifické faktory významnými indikátormi 

profitability bánk. Výsledný model bankových výnosov je odhadnutý pomocou 

dynamickej GMM špecifikácie a zahŕňa aproximácie pre hladinu ekonomického 

vývoja, kapitalizácie, aktivity bánk v oblasti úrokových príjmov, úverovú kvalitu a 

dve oneskorenia ziskovosti, ktoré zachytávajú vytrvalosť výnosov. Sformulovanú 

hypotézu zamietame, keďže sme nedokázali významnosť sektorovo-špecifických 

indikátorov. Druhá hypotéza obmedzuje našu vzorku na obdobie pred finančnou 

krízou a tretia na bankové sektory obsahujúce iba komerčné banky. Model je 

robustný vzhľadom na vybrané časové obdobie, avšak pri analýze bankových 

sektorov pozostávajúcich iba z komerčných bánk má nejednoznačné výsledky. 
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1 INTRODUCTION  

Profitability of banks is one of the key issues when analyzing banking sectors. Not only does it 

ensure stability of the sector, but it also affects capital markets and the economy in general (see, 

for example, Dietrich et al., 2010). The relationship between economy growth and performance 

of a banking sector has been proven in a number of studies (Levine, 1998; Cetorelli and 

Gambera, 2001; Sufian, 2011). For a bank to prosper, sound performance reflected in its 

profitability is required. Moreover, higher profits provide a good buffer to cover possible losses 

leading to higher resilience of a financial institution. As Fungáčová and Jakubík (2013) 

emphasize, evaluating such resilience to external shocks is crucial to estimate losses key financial 

institutions can suffer. Since banks play a crucial role in financing of an economy, their 

profitability contributes to a sound and stable performance of individual economies as well. In 

turn, financial difficulties experienced in the banking sector are closely related to the overall 

performance of the economy, making the surveillance of the banking sector’s performance highly 

recommended. 

For all the reasons stated above, profitability of a banking sector is a crucial input for a whole 

range of macroprudential analyses. This is true especially in light of the recent economic crisis, 

which was set off as a financial crisis and then spread into a much larger extent. However, the 

empirical literature does not encompass profitability analyses of whole banking sectors but rather 

looks at performance of individual banks. The main purpose of this thesis is therefore 

development of a model that estimates profitability of a whole banking sector. Such tool would 

find vast application for macroprudential research and surveillance. The contribution is especially 

significant nowadays when new rules for banks’ financial stability are being formulated. 

When examining banking sector’s profitability, there are several factors that have to be 

considered. Obviously, profitability of a bank is affected by its own balance sheet structure. We 

therefore identify several bank-specific determinants. Since we want to look at sectors as a 

whole, concentration of the market may arise as an important indicator. Hence, industry-specific 

variables also form a part of our model. Last but not least, the external environment in which 
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financial institutions operate has a significant impact on their performance. The third set of our 

indicators therefore includes macroeconomic determinants.  

After testing different combinations of the identified profitability drivers and different 

econometric approaches, we formulate a single banks’ income model. Using a sample of 40 

banking sectors across the globe and a 15-year period of 1997 to 2011, we derive a powerful tool 

that estimates banking sector’s growth of net income. 

Within the scope of our analysis, we explore three hypotheses. The first one states that 

macroeconomic, industry-specific and bank-specific variables are all significant drivers of a 

sector’s profitability. The effect of the recent financial crisis is addressed in the second 

hypothesis. Namely, we test whether a banking sector’s profitability in the pre-crisis period can 

be explained by the same set of indicators as in the whole period. After that, we take one more 

step in our analysis. We restrict our sample to solely commercial banks data, testing the third 

hypothesis which says that commercial banks’ profitability is determined by the same indicators 

as profitability of other financial institutions within a sector. 

The thesis is structured as follows. In chapter 2, we summarize the main empirical literature 

relevant to the topic, looking separately at cross-country analyses and papers examining 

profitability of a single sector.  

Chapter 3 follows with the theoretical framework, firstly dealing with different possibilities of 

bank profitability proxies. After that, we identify possible profitability determinants, splitting the 

indicators into three categories according to their type (macroeconomic, industry-specific or 

bank-specific). The chapter continues with description of econometric methodologies that are 

applied and concludes with a detailed description of our main hypotheses. 

Chapter 4 looks into the main trends that were observed in the banking sectors over the observed 

period. We offer a more detailed feeling of the data by looking at period means, country means 

and summary statistics of a number of industry-specific and macroeconomic indicators. 

The empirical analysis is described in Chapter 5, opening with the introduction of the dataset. 

Firstly, we mention the main sources of our data and the methods we apply to transform and 

clean it to reach its final form. Furthermore, we comment on the approach we choose for the 
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analysis. The main results follow and the banks’ income model is introduced in both its static and 

dynamic specification. After checking its robustness, we move on to testing of our hypotheses 

and elaborating on our findings. 

Finally, Chapter 6 concludes. In addition, the Appendix at the end of this thesis offers more 

detailed information of the data characteristics and results of the employed models. 
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2 LITERATURE REVIEW 

Bank performance has been extensively covered in empirical literature. Many of the studies 

concentrate on identification of profitability drivers, whilst others focus on analyzing significance 

of a particular aspect like foreign or domestic ownership or bank size. The vast majority of 

existing research distinguishes two groups of profitability drivers. The first ones are internal or 

bank-specific, which are derived from bank accounts and directly result from managerial 

decisions. Besides, there are external drivers encompassing both industry-specific and 

macroeconomic determinants and representing the economic and legal environment of a banking 

sector. In the following section, we split the empirical literature into two main areas according to 

the examined data sample – studies covering banking sector of a single country at first and 

studies performing a cross-country analysis afterwards.  

 

2.1 SINGLE-COUNTRY STUDIES 

Although the aim of this thesis is to develop an income model for whole banking sectors, the 

existing single-country studies provide a useful source of inspiration. Profitability within a single 

sector has been often examined by researchers, irrespective of whether the country belongs to 

industrial or developing economies. 

The latter category of studies includes those analyzing banks in China (Sufian and Habibullah, 

2009 or García-Herrero et al., 2009), Korea (Sufian, 2011), Malawi (Chirwa, 2003), Malaysia 

(Guru et al., 2002), Pakistan (Azam and Siddiqui, 2012 or Gul et al., 2011), Thailand 

(Chantapong, 2005) or Tunisia (Naceur and Goaied, 2008 and Naceur and Goaied, 2001).  

However, since our sample comprises banking sectors which are assumed to be developed, we 

focus on the first group of studies exploring bank profitability within industrial countries. These 

cover mainly profitability of the US banking sector. For example, Gilbert and Wheelock (2007) 

compare profitability of commercial banks under various tax regimes. They find significant 
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differences in earnings of banks subject to tax treatment. Berger (1995) tests market-power and 

efficient-structure hypotheses but finds no significant evidence with respect to bank profitability. 

The variation of state-level bank earnings is explained by different policy measures undertaken in 

individual US states in Neely and Wheelock (1997). Further analyses of US bank profitability 

include Hirtle and Stiroh (2007), Stiroh and Rumble (2006), DeYoung and Rice (2004) or 

Angbazo (1997).  

A number of studies deals with performance of the Greek banking sector (Athanasoglou et al., 

2008; Kosmidou and Zopounidis, 2008; Kosmidou et al., 2007; Pasiouras and Kosmidou, 2007; 

Gibson, 2005 or Mamatzakis and Remoundos, 2003). Specifically, the research of Athanasoglou 

et al. (2008) looks at bank-specific, industry-specific and macroeconomic determinants of bank 

profitability in Greece. On the data covering the period of 1985 to 2001, the authors find a 

significant persistency of profits. Using a GMM method, the study estimated significant bank-

specific determinants including operating efficiency and financial risk. Apart from this, the 

authors find a positive effect of the business cycle on bank profitability. However, this effect was 

asymmetric, present only in the upper phase of the cycle. The study also explored the effect of 

market competition on bank profitability and found no evidence of the Structure-Conduct-

Performance hypothesis, implying that higher market power does not ensure higher profits. 

More recently, Fungáčová and Poghosyan (2011) look into bank interest margins in Russia. 

Focusing on the impact of ownership structure, they test a set of determinants as drivers of net 

interest margin. In their study, they find differences between state-controlled, domestic-private 

and foreign-owned banks, leading to the suggestion that bank ownership structure should be 

considered in profitability research. 

The impact of the financial crisis is addressed in Xiao (2009) who concentrates on the French 

banking sector. The analysis is performed with an emphasis on government measures aimed at 

boosting the economy. Conducting an event study of the support measures, the author concludes 

that banks in France can be considered as quite resilient, albeit caution is required since the crisis 

had not been at its end at the time of Xiao’s analysis. 
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2.2 CROSS-COUNTRY STUDIES 

For the purposes of our study, empirical literature encompassing a larger number of banking 

sectors is of particular interest. The existing studies focus on profitability of the MENA banking 

sectors (Naceur and Omran, 2008 or Bashir, 2003) or on profitability of European banks (Lepetit 

et al., 2008; Havrylchyk and Jurzyk, 2006; Goddard et al., 2004; Staikouras and Wood, 2004; 

Abreu and Mendes, 2002 or earlier, Molyneux and Thornton, 1992). A more comprehensive set 

of banks was further analyzed in Micco et al. (2007) or Demirguc-Kunt and Huizinga (2000), and 

profitability of banks from the OECD countries is described in Bolt et al. (2012).  

Especially interesting is the study of European banks’ profitability performed by Goddard et al. 

(2004), on the data of six European banking sectors (Denmark, France, Germany, Italy, Spain and 

the United Kingdom) scanning the period 1992 to 1998. Employing pooled cross-sectional and 

dynamic panel models, they find a strong persistency of abnormal profits and an important role of 

national factors for the bank profitability drivers. Whereas the off-balance sheet business was a 

significant driver of bank profitability in case of the United Kingdom, its significance for the 

other analyzed sectors was negligible. Also, only for Germany the bank profitability seems to be 

affected by the banks’ ownership. 

Another noteworthy analysis was performed by Havrylchyk and Jurzyk (2006) who compared 

profitability of domestic and foreign banks on the data of 265 banks from the Central and Eastern 

Europe in the period of 1995 to 2003. They found evidence that foreign banks are more profitable 

than domestic banks but were less effective in concentrated banking markets. Only domestic 

banks were able to make use of economies of scale in such markets. 
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3 THEORETICAL FRAMEWORK 

Throughout the existing literature, researchers have examined a number of indicators 

representing bank profitability. In the following section, we first look at these proxies and choose 

the most appropriate one for our research. Furthermore, we list a number of measures we suspect 

to be significant drivers of bank profitability. In the next step, the econometric methodology is 

introduced and the chapter concludes with the list of the hypotheses we test within the scope of 

this thesis. 

 

3.1 MEASURES OF BANK PROFITABILITY 

Bank profitability can be looked at in different ways. For some, return ratios are the best proxy of 

how profitable a bank is. In general, these ratios represent the efficiency of banks’ management 

to generate profits. On the other hand, net interest margin shows the profitability of core banks’ 

activities. For the purposes of our study, however, the measure of absolute net income serves the 

best as it reflects the profitability of the whole banking sector in absolute terms. Detailed 

description of individual measures follows. 

 

• ROA 

Most of the existing literature uses Return on Assets (ROA) as a proxy for bank 

profitability (see, for example, Mamatzakis and Remoundos, 2003 or Sufian, 2011). 

The ratio is calculated as profit earned per unit of assets and represents the ability of 

banks’ management to generate profits from both financial and real investment 

sources. The net profits are taken on a pre-tax basis, as the financial institutions 

operate within different taxation systems. Rivard and Thomas (1997) suggest that 

bank profitability is best measured by ROA given that ROA is not distorted by high 

equity multipliers. Golin (2001) proposes an adjusted measure, the Return on 

Average Assets (ROAA), pointing out that it has emerged as a key measure for the 

evaluation of bank profitability. In fact, most studies scale net profits by the average 
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of assets of two consecutive years and not the year-end value (see, for example, 

Athanasoglou et al., 2008; Dietrich et al., 2010; Pasiouras and Kosmidou, 2007 or 

Xiao, 2009), thus accounting for changes in assets during a fiscal year and the fact 

that profits are a flow rather than a stock variable.  

 

• ROE 

As an alternative measure of bank profitability, a number of researchers study Return 

on Equity (ROE) or Return on Average Equity (ROAE), defined as net profits over 

(averaged) equity. The measure reflects the return that shareholders get on their 

equity. Once again, the ratio includes pre-tax profits to account for different taxation 

systems in which banks operate. 

Goddard et al. (2004) give preference to ROE because of the off-balance sheet (OBS) 

business which is for many banks a significant part of total profits and is not included 

in the denominator of ROA. In contrast, Dietrich et al. (2010) discourage from using 

such proxy for bank profitability, since lower-leveraged banks (banks with higher 

equity) report a higher ROAA but a lower ROAE. Since ROAE neglects the 

increased risk that comes with higher leverage, the authors give preference to ROAA. 

 

• NIM 

While ROA reflects how the real investment sources are used to generate profit, the 

Net Interest Margin (NIM) focuses on profit earned on interest activities (Berger, 

1995; Barajas et al., 1999; Dietrich et al., 2010; Gul et al., 2011 or Naceur and 

Goaied, 2001). The ratio is calculated as net interest income scaled by total assets of a 

bank. Generally, the most significant income item of banks is the interest income. 

Hence, NIM could be used as a proxy for bank profitability. On the other hand, the 

measure is not a perfect choice since the non-interest income of banks has become 

more important in recent years. 

 

• NI 

As Lepetit et al. (2008) observe, the structure of bank income experienced a dramatic 

change in both the US and Europe. The non-interest income has become a significant 
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part of banks’ earnings. To account for this fact, measuring bank profitability by 

looking at solely interest income does not provide us with complete information. 

Instead, we proxy bank profitability with the measure of net income that includes net 

interest income decreased by bad loan losses and operating costs and increased by 

other income. The latter includes fees and commission income, net trading income, 

and results from financial transactions. 

Our analysis is unique in the sense that we do not look at profitability of individual 

banks, but we regard the banking sector of each country as a single observation. Since 

the purpose of this study is identification of an income model that would serve as a 

tool for macroprudential surveillance, aggregating the net income of banks in chosen 

countries provides us with the best assessment and comparison of chosen banking 

sectors. Hence, we take net income as the measure of bank profitability in our 

analysis. 

 

3.2 DETERMINANTS OF BANK PROFITABILITY 

Throughout the existing literature, most studies focus on three types of determinants affecting 

bank profitability: macroeconomic, industry-specific and bank-specific. We follow this approach 

and list determinants based on these three groups. 

 

3.2.1 MACROECONOMIC DETERMINANTS 

A relationship between the wealth of the banking sector and the macroeconomic environment of 

the economy has been proven in a number of studies. Therefore, our research includes several 

indicators from this area. 

 

i. Level of Economic Development 

 Real GDP Growth 

As a proxy for economic development, the real GDP growth is included in our 

analysis to control for general economic well-being. We expect a positive 
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relationship between bank profitability and the real GDP growth, as the faster 

growing economies foster demand for deposits as well as the supply of loans, 

improving the banks’ performance. Alternatively, a cyclical downswing 

usually signalizes a period with higher risk, leading to suppressed lending 

activity and increased loan loss provisions. Consecutively, bank profitability is 

expected to deteriorate during an economic downturn. 

• GDP per Capita 

According to Gul et al. (2011), GDP per capita caters for the level of economic 

development. Countries with higher GDP per capita are assumed to offer a 

mature economic environment, which is assumed to further translate into more 

competitive interest and profit margins in the banking sector. Therefore, we 

expect a negative relationship between GDP per capita and banking sectors’ 

net income. 

 

ii. Business Cycle 

• Unemployment 

Unemployment is included in our analysis as a proxy to test for the cyclicality 

of bank profitability. We expect bank profitability to be procyclical, which in 

this case implies a negative relationship of unemployment and net income. 

• Inflation 

In our analysis, we look at the relationship between the percentage growth of 

the Consumer Price Index (CPI) and bank profitability. The effect of the 

relationship is, however, hard to forecast, as it may go both ways depending on 

whether the inflation was anticipated or not (Perry, 1992 or Pasiouras and 

Kosmidou, 2007). In the first case, banks’ revenues rise faster than their costs, 

since the banks have enough time to adjust their interest rates. However, if the 

inflation was not anticipated, the adjustments are not timely and banks’ 

performance deteriorates. Apart from these indirect pricing effects, Staikouras 

and Wood (2004) distinguish direct effects of inflation, such as increased price 

of labor. 
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iii. Interest Rate Structure 

• Spread between Long-Term and Short-Term Interest Rates 

We use a difference between long-term and short-term interest rates to capture 

the term structure of interest rates in an economy. A steeper yield curve makes 

the maturity transformation of long-term loans financed by short-term deposits 

more profitable. Therefore, we expect a positive effect of the spread on bank 

profitability. 

 

 

iv. Size of the Banking Sector 

• Money Supply 

Following Mamatzakis and Remoundos (2003), the narrow money supply 

(M2) is used as a proxy for the size of the market. In our analysis, we examine 

the impact of both M1 and M2 on bank profitability. For these measures, the 

relationship is assumed to be positive, as the banks’ net income should move in 

the same direction as the size of the economy. 

 

• Total Credit of the Sector scaled by Nominal GDP 

We use the ratio of total credit and securities in the sector scaled by nominal 

GDP as an alternative measure of the size of the market. Similarly to the 

growth in money supply, we anticipate a positive relationship between this 

ratio and banking sector’s net income. 

 

• Total Assets to Nominal GDP 

To control for different sizes of banking sectors we analyze, we include a 

measure of total assets as a proxy and normalize it by nominal GDP. Hence, 

we control for the stage of the market’s economic development. Intuitively, the 

sector’s net income will be higher for sectors with higher normalized asset 

value. 
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v. International Exposure 

• Exchange Rates 

Taking into account the global character of operations of the banks in our 

sample, we expect a significant link between the development of exchange 

rates and bank profitability. On one hand, high international interest rates 

relatively to domestic rates may cause large outflows of capital, exposing the 

banking sector to a higher risk of liquidity distress, thus having a negative 

effect on profitability. Vice versa, low relative international rates may restrict 

inflows of capital and ultimately lead to credit booms, endangering the 

financial stability. Hence, we anticipate a negative impact of exchange rates on 

bank profitability. 

 

 

3.2.2 INDUSTRY-SPECIFIC DETERMINANTS 

Besides the economic environment where the financial institutions operate, their performance is 

also determined by factors specific for the industry. To account for this fact, we include measures 

reflecting industry conditions banks face within a banking sector. 

 

i. Concentration of the Market 

One of the most important indicators for any banking system is the level of 

competition. In theory, two hypotheses address this relationship. According to the 

Structure-Conduct-Performance hypothesis, increased market power leads to 

monopoly profits. Banks in a highly concentrated market tend to collude, allowing 

them to charge higher rates on loans and lower rates on deposits. This hypothesis 

leads to an assumption of a positive impact of concentration on bank profitability.  

The second approach states that higher bank concentration might be the result of a 

tougher competition in the banking industry, which would suggest a negative 

relationship between performance and market concentration (Boone and Weigand, 

2000). The effect is therefore ambiguous and hard to predict. 
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There are several ways to establish competitive powers within the industry
1
: 

• Herfindahl-Hirschman Index 

The most widely used measure of market concentration and market 

competition is the Herfindahl-Hirschman index (used for example in 

Athanasoglou et al., 2008; Dietrich et al., 2010 or Staikouras and Wood, 2004). 

The index is computed as the sum of squared individual market shares 

(computed on the basis of total assets or total assets including the off-balance 

sheet items) in the sector:  

 
2

i

i

HH MS . 

  (3.1) 

The index takes on a value between 0 and 1, reflecting the concentration in the 

market. Values close to one suggest that the market has few strong players 

(value equaling exactly one meaning that there is only a single bank operating 

in the market), whereas values approaching zero indicate a market with lots of 

players with diversified market power. 

 

• CR3 Ratio 

The concentration ratio of three largest banks is a proxy for the banking sector 

structure. The ratio is calculated as the sum of market shares of the three 

largest financial institutions in terms of assets. The structure of the banking 

sector was analyzed through this variable in Abreu and Mendes (2002), 

Staikouras and Wood (2004) or Sufian (2011). 

 

 

                                                 
1
 Apart from the Herfindahl-Hirschman index and CR3 ratio, the Lerner Index and the Rosse-Panzar Index are 

common proxies of market concentration. The former is defined as the diference between the product price and the 

marginal cost, divided by the product price. The measure is employed for example in Angelini et al. (1999). 

However, due to the character of our sample, this measure will not be employed in our analysis. The Rosse-Panzar 

Index is determined via econometric estimates of total revenue function, where the input prices are explanatory 

variables. The sum of relevant coefficients returns the index value. Similarly to the Lerner index, this is not an 

appropriate measure for our research and thus we do not include it in our analysis. 
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3.2.3 BANK-SPECIFIC DETERMINANTS 

Last but not least, performance of banks is definitely indicated by their own specific factors. 

Since our main aim is to analyze profitability of the banking sector as a whole, our bank-specific 

variables are taken as average values within the sector. 

 

i. Capitalization 

• Equity-to-Assets Ratio 

Measured as equity over total assets, the Equity-to-Assets ratio (E/A) is a 

proxy for bank’s capital strength. The ratio is widely used in the literature (see 

for example Athanasoglou et al., 2008; Dietrich et al., 2010; Goddard et al., 

2004; Gul et al., 2011; Pasiouras and Kosmidou, 2007; Sufian, 2011 etc.). 

Still, its effect on profitability is hard to predict as it drives the bank’s 

performance in opposite directions. Higher E/A ratios for a bank imply that it 

is less risky, but the effect of the riskiness is ambiguous. A higher capital level 

breeds a higher profitability level since by having more capital, a bank can 

easily adhere to regulatory capital standards so that excess capital can be 

provided as loans (Berger, 1995). This is in line with the standard risk-return 

hypothesis where a lower risk level suggests lower profitability. On the other 

hand, higher-capitalized banks are more creditworthy. They have an access to 

cheaper funding and perform well even during economic downturns. 

 

ii. Liquidity 

• Deposit-to-Loan Ratio 

As a proxy for bank’s liquidity, we include the ratio of total deposits (liquid 

sources of funding) to total loans (illiquid assets). Lower values imply lower 

liquidity and hence increased vulnerability to tensions in liquidity markets. We 

expect a negative relationship between liquidity and bank performance, since 

the former is associated with lower rates of return. 
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• Total Deposits to Total Assets 

The ratio of total deposits to total assets is another measure gauging liquidity. 

Banks with higher ratios are expected to be less profitable, thus a negative 

relationship is assumed.  

 

• Total Loans to Total Assets 

An alternative way to estimate the level of liquidity within a banking sector is 

looking at the ratio of total loans to total assets. In contrast to the Deposits-to-

Assets ratio, we expect profitability to be positively related to the Loans-to-

Assets ratio, arguing that higher share of loans with respect to banks’ assets 

reflects decreased liquidity which in turn drives bank profitability up. 

 

iii. Interest-Earning Activities 

• Interest Income 

Regressing net income on the level of interest income, the results depict how 

significant is the fraction of traditional, interest-earning activities of a bank. 

The ratio approximates a bank’s business model. Because margins in non-

interest income (fees and commission income and income from trading 

operations) are usually higher, we assume a positive, albeit lesser impact of 

this determinant. 

 

• Interaction of Interest Income and the Share of Interest Income 

Another measure analyzing the importance of banks’ interest-earning activities 

is an interaction of their interest income (II) and the ratio of interest income to 

net income (II/NI). This indicator combines the level of profitability of core 

activities in the bank (II) with its relative impact on the total profitability 

(II/NI). Thus, the interaction provides us with the information what the relative 

effect of additional interest income on total profitability is. The anticipated 

sign of this interacted estimate is negative, since we assume a lower relative 

impact of interest-earning activities on bank profitability levels. 
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iv. Expense Management 

• Personnel Expenses to Total Assets 

Including the ratio of personnel expenses to total assets in our model shows 

how efficient the banks’ expenses management is. As Staikouras and Wood 

(2004) point out, expense management offers a major and consistent 

opportunity for profitability improvement. Intuitively, we expect an inverse 

relationship between the ratio and bank profitability. 

 

v. Credit Quality 

• Loan Loss Provisions to Total Loans 

The ratio of loan loss provisions (LLP) to total loans gauges bank’s credit 

quality. Increased exposure to credit risk is normally associated with decreased 

firm profitability (Athanasoglou et al., 2008). A higher ratio should therefore 

affect bank profitability inversely. 

 

• Interaction of LLP to Total Loans and the Change in Interest Rates 

In addition to the ratio of LLP to total loans, we include an interacted variable 

where this measure is multiplied by the change in interest rates. This indicator 

reflects how vulnerable the banks’ credit quality is to interest rates volatility. 

In the situation of falling interest rates, the share of loss provisions hampers 

bank profitability more, whereas the harm is lesser when interest rates rise. 

This rationale would imply a positive relationship of the indicator on bank 

profitability. 
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3.3 METHODOLOGICAL FRAMEWORK 

3.3.1 STATIC MODEL SPECIFICATION 

Given the panel structure of our data, we estimate the following model using a panel least squares 

estimation method: 

 

J L M
j l m

it j it l it m it it

j=1 l=1 m=1

π =α+ β X + β X + β X +ε   , (3.2) 

 

where itπ  is the measure of profitability of the i
th

 banking sector at time t, with  

i = 1,…,n, 

t = 1,…,T. 

α  is a constant term, the included determinants of bank profitability are split into industry-

specific ( j

itX ), bank-specific ( l

itX ), and macro-economic ( m

itX ) variables, where  

j = 1,…,J, 

l = 1,…,L, 

m = 1,…,M, 

and itε  is the disturbance term. 

 

Since this basic approach does not catch the sector-specific effects, the model is further adjusted 

to account for the individual fixed effects: 

 

 ,
J L M

j l m

it j it l it m it it

j=1 l=1 m=1

π =α+ β X + β X + β X +ε    (3.3) 

 

this time with the error term defined as: 

 it i itε u  . (3.4) 
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In (3.4), itε  is the disturbance with i  the unobserved sector-specific effect and itu  the 

idiosyncratic error. This model (3.3 with 3.4) is a one-way error component regression model, 

where i  ~ IIN(0, 2

 ) and independent of itu  ~ IIN(0, 2

u ). 

 

Since our observations include data for the pre-crisis, during-crisis as well as post-crisis years, it 

is possible that specific time effects are present in our dataset. Therefore, the unobservable time 

effect t  is included in the error term leading to a following random effect model: 

 ,
J L M

j l m

it j it l it m it it

j=1 l=1 m=1

π =α+ β X + β X + β X +ε     (3.5) 

 

where the error term is defined as: 

 it i t itε u    . (3.6) 

 

Alternatively to the fixed and random effects, we control for potential correlation between the 

residuals performing a generalized least squares estimation with either cross-section or period 

weights. In case of cross-section weights, we assume that variance of the residuals differs for 

each cross section and at the same time, residuals between cross-sections and periods have zero 

mean value, as expressed in equations 3.7 and 3.8.  

   2| ,it it i iE X     (3.7) 

  | 0,is jt iE X      (3.8) 

 

for all i, j where     and all s, t where    . Thus, we assume: 

   2| .T

i i i i TE X I     (3.9) 

In practice, the method firstly estimates preliminary cross-section specific residual vectors and 

uses them to estimate cross-specific variances. These are employed in a weighted least squares 

procedure resulting in feasible GLS estimates. 
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Period heteroskedasticity is applied analogically. Regarding the residuals, we suppose following 

structure: 

   2| ,it jt t tE X     (3.10) 

  | 0,is jt tE X     (3.11) 

 

again for all i, j where     and all s, t where    . The period-specific residual vectors can thus 

be expressed as: 

   2| .T

t t t t NE X I     (3.12) 

 

The period weighted GLS estimation works very similarly to the cross-section weighted method. 

Preliminary estimates of period-specific residual vectors are used to obtain period variances. 

These are then used for a weighted least squares estimation providing feasible GLS estimates.  

 

  

3.3.2 DYNAMIC MODEL SPECIFICATION 

Bank profits show a tendency to persist over time, reflecting impediments to market competition, 

informational opacity and/or sensitivity to regional/macroeconomic shocks to the extent that 

these are serially correlated (Berger et al., 2000). We therefore adjust our model by adding a 

dynamic element, lagged value of the profitability measure: 

 

 

J L M
j l m

it i,t-1 j it l it m it it

j=1 l=1 m=1

π =α+ π β X + β X + β X +ε    . (3.13) 

 

In equation (3.13), i,t-1π  is the lagged net income and the coefficient δ measures the persistency of 

profits and hence depicts the structure of the market. A value close to 0 would indicate almost 

non-existent persistency, suggesting that the banking sector adjusts quickly, whereas a value 

close to 1 relates to the situation of a very slow speed of adjustment of bank profits. In 
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competitive conditions we expect a short adjustment to equilibrium, while a value of δ close to 1 

implies less competitive conditions (see Eichengreen and Gibson, 2001). 

Since the least squares estimation methods for dynamic panels produce biased and inconsistent 

estimates (see Baltagi, 2001), we follow Arellano and Bover (1995) and employ the Generalized 

Method of Moments (GMM). Dynamic GMM deals not only with the inconsistency problem, but 

also addresses other challenges such as endogeneity of our data and unobservable heterogeneity 

across the banking sectors. The former refers to the issue outlined in García-Herrero et al. (2009), 

namely that more profitable banks may be able to raise equity more easily through retained 

earnings or hiring more personnel, thus decreasing their operational efficiency. Applying GMM 

to our model is the most suitable method for data sets with large N and small T as in our case 

(N=40, T=15), producing a consistent estimation of parameters. The GMM estimator includes 

instruments in the model in the form of a lagged value of the dependent variable and lagged 

values of regressors that cause potential endogeneity. 

 

 

3.3.3 TESTS 

In each step of our analysis, we follow usual procedures to test the assumptions of the least 

squares models. Thus, we look at the shape of the residuals’ histogram and perform the Jarque-

Bera normality test. Furthermore, we look at correlograms of the employed indicators to avert 

any suspicion of autocorrelation. In case of the fixed effects model, we perform the likelihood 

ratio test to see whether the fixed effects are jointly significant. The efficiency of the random 

effects estimates is tested by the Hausman test for correlated random effects. Several robustness 

tests are performed to test the power of our model as well as to identify potential endogeneity and 

collinearity issues.  
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3.4 HYPOTHESES 

Applying the methodology as described above to our dataset, we test three hypotheses. In the first 

one, we test our determinants on the whole sample. Hypotheses two and three go a step further 

and test the applicability of the resulting model on samples restricted either in time or in the 

sector specification. 

 

3.4.1 HYPOTHESIS 1 

“Macroeconomic, Industry-Specific and Bank-Specific variables are significant 

determinants of bank profitability.” 

 

Taking into account the profitability drivers we identified in the section above, we test the 

hypothesis that all three categories provide significant determinants of bank profitability. For 

each determinant, we employ only one indicator (reasoning that the indicators explain the same 

or very similar amount of information). The only exceptions to this rule are the interacted 

variables – Interaction of the interest income and the share of the interest income to net income; 

and Interaction of the share of loan loss provisions to total loans and the change in interest rates. 

We employ these variables together with their counterparts (interest income and share of loan 

loss provisions to total loans) since we expect them to provide additional information on the 

counterparts’ effect on bank profitability. 

Table 3.1 below summarizes the set of our determinants, variables that are used as their indicators 

and the expected effect on bank profitability. 

 

Determinant Indicator
Anticipated 

Effect

Real GDP growth +

GDP per capita -

Unemployment -

Inflation ?

Interest Rate Structure Spread of Long-term and Short-term Interest Rates +

Macroeconomic

Level of Economic Development

Business Cycle
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Table 3.1: Determinants, Indicators and Anticipated Effects. Source: Author’s computations. 

 

 

3.4.2 HYPOTHESIS 2 

“Bank Profitability in the pre-crisis period is determined by the same factors as 

during the crisis.” 

 

To test the effect of the financial crisis on what determines bank profitability, we restrict our 

dataset to the period 1997 to 2007 (pre-crisis). Running the model again, our second hypothesis 

states that the pre-crisis bank profitability was determined by the same factors as the profitability 

during the crisis. 

 

 

 

Money Supply M1 +

Money Supply M2 +

Total Credit and Securities Scaled by Nominal GDP +

Total Assets Scaled by Nominal GDP +

International Exposure Exchange Rates -

Herfindahl-Hirschman Index ?

CR3 Concentration Ratio ?

Capitalization Equity-to-Assets Ratio ?

Deposit-to-Loan Ratio -

Total Deposits to Total Assets -

Total Loans to Total Assets +

Level of Interest Income +

Interaction of Interest Income and the Share of 

Interest Income
-

Expense Management Personnel Expenses to Total Assets -

Loan Loss Provisions to Total Loans -

Interaction of LLP to Total Loans and the Change in 

Interest Rates
+

Liquidity

Interest-Earning Activities

Credit Quality

Industry-Specific

Bank-Specific

Sector Size

Market Concentration
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3.4.3 HYPOTHESIS 3 

“Commercial banks’ profitability is determined by the same indicators as 

profitability of other financial institutions within a banking sector.” 

 

After analyzing banking sectors including all banking institutions, we look separately at 

commercial banks (taking the same period and the same set of profitability determinants). We 

then test the hypothesis that profitability of commercial banking sectors is driven by the same 

indicators as profitability of the whole banking sectors. The rationale for inclusion of only 

commercial banks lies in the assumption that the commercial banks are core financial institutions 

for the banking sector. This reasoning suggests that if a banking sector’s profitability is driven by 

a certain set of indicators, the commercial sector’s net income will follow the same pattern and 

thus an income model developed on a whole sector sample will be also applicable to the 

commercial banking sector. 
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4 MAIN TRENDS IN BANKING SECTORS 

In the next section, we examine main trends occurring in the chosen banking sectors over the 

period of 1997 to 2011. We start with the bank-specific trends and follow with a description of 

the main macroeconomic development. At the end of this chapter, we provide a summary 

statistics of the described indicators. 

4.1 BANKING SECTORS’ DEVELOPMENT  

• Net Income 

Looking at the Figure 4.1 depicting yearly means of banking sectors’ net income in 

our sample, several facts catch our eyes. Firstly, the net income remained quite stable 

until 2004, when it started to shoot up rapidly. The peak occurred in 2007. After the 

crisis had struck, the yearly mean dropped and recovered slightly in 2010. However, it 

has not reached the pre-crisis level again within the scope of our sample. 

 

Figure 4.1: Yearly means of net income. Source: Author’s computations. 
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Figure 4.2 on the other hand compares country means throughout the whole observed 

period. The highest sector net income belongs to the United States, having a 

significant lead on the second most profitable sector, China. Besides that, the volatility 

of net income in Japan and France are quite noteworthy. Apart from that, profitability 

of the rest of the sectors is quite similar. 

 

Figure 4.2: Country means of net income. Source: Author’s computations. 

• Herfindahl-Hirschman Index 

When looking at the trends within a banking sector, market concentration is worth 

mentioning. We measure it by the Herfindahl-Hirschman index ranging from 0 to 1, 

whereas a value close to 1 means a very concentrated market (a value of 1 would 

mean that there is only one financial institution in the sector) and vice versa. The 

yearly means in Figure 4.3 move around the value of 0.2, drawing a flat sinusoid. 

Large differences between the sectors can be observed in Figure 4.4. The country 

means of Estonia, Finland and New Zealand are on the top of the list, with the level of 

0.6 for the former and above 0.5 for the latter. Much sounder competitive environment 

offer sectors like Germany or the United States with HH index very close to 0. 
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Figure 4.3: Yearly means of HH index. Source: Author’s computations. 

 

Figure 4.4: Country means of HH index. Source: Author’s computations. 
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4.2 MACROECONOMIC DEVELOPMENT  

• Real GDP Growth 

The effect of the financial crisis is most visible when looking at the trends in yearly 

means of real GDP growth. Up till 2007, the growth was volatile across the observed 

samples, but relatively stable with the means between 3 and 5 per cent (see Figure 

4.5). In 2008, the mean real GDP growth dropped by more than 2 percentage points 

and the decrease followed in the next year, reaching a minimum in 2009. After that, 

real GDP recovered from the negative growth and grew stable over years 2010 and 

2011. Still, we can see large differences between real GDP growths of the sectors in 

every year of the observed period. 

 

Figure 4.5: Yearly means of real GDP growth. Source: Author’s computations. 

Figure 4.6 depicting the country means tells a different story. Within individual 

banking sectors, the volatility of the real GDP growth is even more striking (please 

note that the two figures have different scales of the y axis). Especially in Belgium, 

Estonia and Indonesia where we can see a huge rise of GDP (growth over 25%) 
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occurring in one year for the former and a huge drop of over -12% for the latter two. 

China leads with a mean of around 10% real GDP growth throughout the whole 

period. 

 

Figure 4.6: Country means of real GDP growth. Source: Author’s computations. 

• GDP per capita 

Figures 4.7 and 4.8 below look at the trends of GDP per capita in our sample. As for 

the development in time, we observe quite a volatility implying large differences 

amongst the banking sectors. The trend of the means is, however, stable and can be 

characterized as a moderate growth of GDP per capita. We do not observe any 

particular change during the financial crisis. 

Looking at country means throughout the period of 1997 to 2011, Luxembourg 

followed by Norway are not surprising leaders of GDP per capita. On the other hand, 

both of these countries experienced significant volatility, whereas Brazil, India or 

Indonesia are quite interesting regarding the negligible volatility of the measure. 
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Figure 4.7: Yearly means of GDP per capita. Source: Author’s computations. 

 

Figure 4.8: Country means of GDP per capita. Source: Author’s computations. 
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• Inflation (CPI) 

Inflation measured by the CPI index is another interesting measure when describing 

developments of banking sectors. Looking at Figure 4.9 depicting yearly means, we 

can see that there is quite volatility within our sample. Still, the means have a fairly 

similar value except for the year 2008 right after the start of the crisis when the 

average CPI reached its maximum. 

 

Figure 4.9: Yearly means of inflation. Source: Author’s computations. 

 

An especially interesting sight is offered when examining the country means of CPI in 

Figure 4.10. Striking values of inflation of up to 80% were observed in Russia and 

Turkey, with the latter ending up with a mean of over 30%. Indonesia follows the two 

sectors with a record-high CPI level. In contrast, Ireland experienced several years of 

deflation but still managed to achieve positive average CPI. 
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Figure 4.10: Country means of inflation. Source: Author’s computations. 

 

• Unemployment 

Regarding unemployment levels, the development up to 2008 did not change much 

(see Figure 4.11). After the financial crisis, the average levels shot up by more than 3 

percentage points and remained at a comparable level in the two following years. Year 

2008 is interesting in another aspect as well. This is the only year when the 

unemployment between sectors did not differ on such a large scale. 

When we compare concrete averages throughout the observed period in Figure 4.12, 

we can see the apparent differences. The most noteworthy is South Africa, with 

average unemployment levels of almost 25%. The second highest average 

unemployment in Poland is around 10 percentage points beneath, tightly followed by 

Spain and Slovakia. 
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Figure 4.11: Yearly means of unemployment. Source: Author’s computations. 

 

Figure 4.12: Country means of unemployment. Source: Author’s computations. 
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4.3 SUMMARY STATISTICS  

Table 4.1 below provides us with the summary statistics for the above-described 

indicators for the whole panel. For each variable, the table states a number of observations 

(15 years x 40 countries), mean, standard deviation and the extreme values. 

 

Table 4.1: Summary Statistics: Main Indicators of Sectors’ and Economies’ Development. 

Source: Author’s computations. 

 

    Variable Obs Mean Std. Dev. Min Max

Net Income 600 7 292.57 22 652.19 -90 959.03 169 394.20

HH index 600 0.21 0.17 0.00 1.00

Real GDP growth 600 3.15 3.54 -14.26 27.18

GDP per capita 558 25 265.02 13 759.15 1 343.65 89 801.19

Inflation (CPI) 600 4.58 8.28 -4.48 85.74

Unemployment 584 7.90 4.40 1.34 28.85

Macroeconomic Indicators

Bank-Specific Indicators

Summary Statistics
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5 EMPIRICAL ANALYSIS  

5.1 DATASET 

5.1.1 SOURCES OF DATA 

Depending on the type of indicators that were collected, the input data for our analysis come from 

two main sources – Fitch-IBCA Bankscope database and the International Monetary Fund’s 

International Financial Statistics database. 

Regarding the bank-specific and the industry-specific data, the main source was the Fitch-IBCA 

Bankscope (BSC) database, which provides annual financial information for over 11 000 banks 

around the world. For our purposes, we extracted the data for individual financial institutions for 

the period of 1997 to 2012. Specifically, the financial institutions come from developed banking 

sectors
2
. Therefore, most of the countries in our sample are members of the Organization for 

Economic Co-operation and Development (OECD). In addition, we included six emerging 

markets with developed banking sectors, specifically Brazil, China, India, Indonesia, the Russian 

Federation and South Africa. In total, our dataset covers financial institutions operating in 40 

banking sectors across the globe.                                    

However, we do not include all types of financial institutions within a banking sector. For each 

country, we only keep those institutions defined as Commercial Banks, Cooperative Banks, 

Investment Banks, Islamic Banks, Private Banking & Asset Management Companies, Real Estate 

& Mortgage Banks and Savings Banks in the dataset (eliminating financial institutions such as 

government banks, non-banking credit institutions or securities firms, as well as bank holdings 

whose subsidiaries we already cover). This way, we concentrate only on core banking institutions 

and do not load duplicate data in our dataset. 

  

                                                 
2
 Note that through the course of the whole thesis, we understand individual countries as banking sectors. 



     

35 

 

Since the main purpose of this thesis is the analysis of profitability of banking sectors (not 

individual financial institutions), the dataset was adjusted accordingly. For each year, the 

individual bank data is stacked so that the panel has 40 cross-sections, each representing one 

banking sector. In the next step, the Herfindahl-Hirschman index and the CR3 concentration ratio 

for each year were computed and added to the dataset, reflecting the competitiveness and 

concentration of financial institutions within our scope of interest. Moreover, the 2012 

observations were omitted from our sample since there was only limited number of observations 

available at the time of the data extraction. 

Table 5.1 below provides a complete list of banking sectors in our dataset, as well as the number 

of financial institutions included per banking type in individual countries. 

 

Country Code

# of Banks in 

Total

Commercial 

Banks

Cooperative 

Banks

Investment 

Banks

Islamic 

Banks

Private 

Banking & 

Asset Mgt 

Companies

Real Estate 

& Mortgage 

Banks

Savings 

Banks

Australia AU 94 38 2 36 0 2 16 0

Austria AT 357 97 121 7 0 4 16 112

Belgium BE 116 66 13 5 0 12 3 17

Brazil BR 218 193 2 22 0 0 1 0

Canada CA 112 71 24 16 0 0 1 0

Czech Republic CZ 42 34 2 4 0 0 2 0

Denmark DK 148 68 8 2 0 0 11 59

Estonia EE 16 12 0 3 0 0 0 1

Finland FI 24 15 2 0 0 0 5 2

France FR 497 228 130 26 0 30 38 45

Germany DE 2583 229 1615 21 0 34 75 609

Greece GR 33 27 1 3 0 0 1 1

Hungary HU 53 40 1 6 0 0 5 1

Chile CL 37 35 0 2 0 0 0 0

China CN 181 169 5 6 0 0 0 1

Iceland IS 40 7 0 6 0 0 3 24

India IN 105 77 8 18 0 0 2 0

Indonesia ID 112 106 0 5 1 0 0 0

Ireland IE 58 27 0 17 0 1 12 1

Israel IL 20 18 0 0 0 0 2 0

Italy IT 911 190 606 25 0 19 6 65

Japan JP 917 171 684 59 0 1 0 2

Korea KR 82 31 2 43 0 0 0 6

Luxembourg LU 164 144 2 3 0 13 0 2

Mexico MX 63 56 1 0 0 0 5 1

Netherlands NL 79 55 2 4 0 7 8 3

New Zealand NZ 25 13 0 6 0 0 6 0

Norway NO 167 24 0 2 0 3 10 128



     

36 

 

 

Table 5.1: Included Financial Institutions per Bank Types and Banking Sectors. Source: Author’s 

computations. 

As for the macroeconomic indicators, the vast majority were retrieved from the International 

Monetary Fund’s (IMF) International Financial Statistics database, with two minor exceptions: 

the Indonesia’s unemployment rates which were retrieved from its central bank’s database and 

the exchange rates for the Euro extracted from European Central Bank’s published numbers. 

 

5.1.2 TRANSFORMATION OF DATA 

Several adjustments are necessary to clean the dataset. First of all, we test for panel unit root tests 

and transform the data for the sake of stationarity. Table 5.2 below shows the transformations for 

individual variables. For further information refer to the Table I in Appendix which states the 

results of panel unit root tests for each variable. 

Specifically, all variables are transformed as differences, either as an absolute change 

(unemployment) or as a relative change expressed as differenced natural logarithms (money 

supply M1). Alternatively, for variables where negative values occurred we cannot use natural 

logarithms. Instead, we express the relative changes as differenced values divided by the absolute 

value of the past observation. This transformation leads to a variable interpreted as a percentage 

increase/decrease. This is the case of our dependent variable, net income, since we do not want to 

limit our analysis to solely positive values. 

Poland PL 79 71 2 5 0 0 0 1

Portugal PT 59 41 2 9 0 1 1 5

Russia RU 1180 1140 0 30 1 1 5 3

Slovak Republic SK 29 24 0 1 0 0 2 2

Slovenia SI 33 28 2 1 0 0 0 2

South Africa ZA 58 34 0 23 0 0 0 1

Spain ES 270 99 86 11 0 7 2 65

Sweden SW 128 27 1 6 0 2 11 81

Switzerland CH 610 245 12 9 0 79 6 259

Turkey TR 68 56 1 6 5 0 0 0

United Kingdom GB 421 203 0 72 5 60 76 5

United States US 10619 9372 26 111 0 6 22 1082

20808 13581 3363 631 12 282 353 2586Bank Types in Total
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Table 5.2: Transformations of Selected Variables. Source: Author’s computations. 

 

5.1.3 CLEANING OF THE DATASET 

Another adjustment necessary to clean the dataset regards outliers. Specifically, we eliminated all 

extreme values belonging to the upper and lower 3% quantile for each variable, following similar 

approach as for example Lepetit et al. (2008).  

VARIABLE

SHORTCUT

VARIABLE DESCRIPTION 

(DIFFERENCED) CALCULATION

dNI Net Income (NI1-NI0)/|NI0|

dCPI CPI (CPI1-CPI0) / |CPI0|

dgGDPr Growth of real GDP ln(gGDPr1)-ln(gGDPr0)

dGDPpc GDP per capita ln(GDPpc1)-ln(GDPpc0)

dIR_Spread Spread of Interest Rates IR_Spread1-IR_Spread0

dIR Change in Interest Rates IR1-IR0

dM1 Money supply M1 ln(M11)-ln(M10)

dM2 Money supply M2 ln(M21)-ln(M20)

dCredSec_GDPn Ratio of Credit Securities to nominal GDP CredSec_GDPn1-CredSec_GDPn0

dFX Exchange Rate (to USD) ln(FX1)-ln(FX0)

du Unemployment u1-u0

dAs_GDPn Ratio of Total Assets to nominal GDP (As_GDPn1-As_GDPn0) / |As_GDPn0|

dHH Hirschman-Herfindahl index HH1-HH0

dCR Concentration Ratio (3 largest banks) CR1-CR0

dII Total Interest income (II1-II0)/|II0|

dEA Total Equity to Total Assets (EA1-EA0) / |EA0|

dDL Total Deposits to Total Loans (DL1-DL0) / |DL0|

dLAs Total Loans to Total Assets (LAs1-LAs0) / |LAs0|

dDAs Total Deposits to Total Assets (DAs1-DAs0) / |DAs0|

dPExAs Personnel Expenses to Total Assets (PExAs1-PExAs0) / |PExAs0|

dLLP_L Loan Loss Provisions to Total Loans (LLP_L1-LLP_L0) / |LLP_L0|

INTER_dII_II_NI
Interaction of differenced Interest income 

and Share of Interest income to Net income
dII * II/NI

INTER_dLLP_L_dIR

Interaction of differenced Share of Loan loss 

provisions to Total Loans and differenced 

Interest rates

dLLP_L * dIR
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5.2 EMPIRICAL RESULTS 

5.2.1 MODELLING STEPS 

In order to find the most appropriate model of banks’ income, we pursue the following 

procedure: The models start as a possible combination of our determinants (one proxy for each - 

level of economic development, business cycle, interest rate structure, size of the banking sector, 

international exposure, concentration of the market, capitalization, liquidity, interest-earning 

activities, expense management and credit quality; as well as both interacted variables). To select 

the relevant indicators, we perform univariate analysis and employ them in our model. In the next 

stage, we eliminate some variables so that only significant indicators remain in our model. 

First of all, a panel least squares method is applied with the fixed effects and again with random 

effects. Furthermore, a generalized least squares method is applied with and without cross-section 

or period weights. In addition, we check for persistency of our dependent variable by employing 

the dynamic GMM estimation. 

Based on tests for normality of residuals (tested by Jarque-Bera test and looking at the histogram 

of residuals) and tests for fixed and random effects (likelihood ratio test and Hausman 

specification test, respectively), we choose the most appropriate model so that it satisfies 

following conditions (stated in the order of their importance): significance of all estimated 

parameters, consistency and efficiency of fixed/random estimates (if applicable), normality of 

residuals and the highest adjusted R
2
.  

In the next step, we look at the correlogram of the parameters used in our model and in the end 

we test the model’s robustness. This is performed by looking at a simple OLS estimation, 

comparing the Durbin-Watson statistics and the sign and magnitude of the estimated parameters. 

Similarly, we run a GMM model without a lagged dependent variable and using all independent 

variables as instruments. We assume the model to be robust if the sign and magnitude of the 

estimated parameters correspond to those resulting from the dynamic GMM estimation. 
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5.2.2 STATIC BANKS’ INCOME MODEL 

The resulting model is estimated via a panel GLS estimation method using cross-section weights, 

and has the following form
3
: 

                                                                  

                      

(5.1) 

The results of the model (5.1) are shown in the Table 5.3 below: 

 

Table 5.3: Results of the Banks’ Income Model I. Source: Author’s computations. 

As a check of collinearity, we examine the correlogram of the model’s variables (see Table 5.4 

below). 

 

Table 5.4: Correlogram of Variables used in Banks’ Income Model I. Source: Author’s 

computations. 

                                                 
3
 Note that for the sake of simplicity, we do not assign indices for cross-sections and periods in equation (5.1). 

Variable Coefficient Std. Error t-Statistic Prob.  

DGGDPR 0.164018 0.043205 3.796317 0.0002

DAS_GDPN 0.607354 0.042186 14.39689 0.0000

DII 0.808314 0.091955 8.790348 0.0000

INTER_DII_II_NI_AGGR -0.131457 0.030171 -4.357013 0.0000

DEA_AGGR 1.206735 0.203318 5.935213 0.0000

DLLP_L_AGGR -0.117799 0.023252 -5.066126 0.0000

INTER_DLLP_L_DIR_AGGR 0.0935 0.018383 5.086233 0.0000

R-squared 0.708089     Mean dependent var 0.644126

Adjusted R-squared 0.701326     S.D. dependent var 3.060584

S.E. of regression 0.716105     Sum squared resid 132.8168

Durbin-Watson stat 1.805856

Panel GLS estimation with cross-section weights

DGGDPR DAS_GDPN DEA DII

INTER_

DII_II_NI DLLP_L

INTER_

DLLP_L_DIR

DGGDPR 1 0.081154167 0.079105551 0.130497807 0.152407571 -0.305114283 -0.30509602

DAS_GDPN 0.081154167 1 -0.115185913 0.847916652 0.861708299 -0.007001698 -0.007488496

DEA 0.079105551 -0.115185913 1 -0.01197603 -0.115224412 -0.041714833 -0.042191145

DII 0.130497807 0.847916652 -0.01197603 1 0.962247339 -0.008483677 -0.013193409

INTER_DII_II_NI 0.152407571 0.861708299 -0.115224412 0.962247339 1 -0.006589575 -0.011655578

DLLP_L -0.305114283 -0.007001698 -0.041714833 -0.008483677 -0.006589575 1 0.999415391

INTER_DLLP_L_DIR -0.30509602 -0.007488496 -0.042191145 -0.013193409 -0.011655578 0.999415391 1
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We observe three significant correlated pairs – the correlation of the differenced interest income 

and its interaction with the share of interest income to net income, as well as the correlation of the 

share of loan loss provisions to loans with its interaction with differenced interest rates are 

assumed harmless, since both of these interactions were included explaining a part of the non-

interacted variable’s variance. On the contrary, the high correlation of differenced normalized 

asset value (variable dAs_GDPn) with other variables (dII and INTER_dII_II_NI) is undesirable. 

We therefore test whether other transformations (logs of absolute asset value, differenced 

absolute asset value etc.) of this variable may provide better results. As this was not the case, we 

exclude the sector size variable from our model, arriving at the final form of banks’ income 

model shown in equation (5.2)
4
. 

                                                       

                      

(5.2) 

As we can see, the resulting model includes a proxy for the level of economic development 

(dgGDPr, differenced growth of real GDP), a proxy for banks' capitalization (dEA, % change of 

Equity-to-Assets ratio), two proxies reflecting banks’ interest-earning capacities (dII, % 

difference of interest income and INTER_dII_II_NI, its interaction with the share of interest 

income to banks’ net income) and two proxies for the credit quality of banking sectors (dLLP_L, 

% change of share of loan loss provisions to total loans and INTER_dLLP_L_dIR, its interaction 

with the change in interest rates). The results of the model (5.2) are stated in the Table 5.5 below: 

 

Table 5.5: Results of the Banks’ Income Model II. Source: Author’s computations. 

                                                 
4
 Note that for the sake of simplicity, we do not assign indices for cross-sections and periods in equation (5.2). 

Variable Coefficient Std. Error t-Statistic Prob.  

DGGDPR 0.118788 0.042786 2.776331 0.0059

DEA 0.863302 0.180728 4.776805 0.0000

DII 1.233812 0.059576 20.71003 0.0000

INTER_DII_II_NI -0.230214 0.025984 -8.859683 0.0000

DLLP_L -0.055654 0.016494 -3.374121 0.0008

INTER_DLLP_L_DIR 0.044117 0.013067 3.376242 0.0008

R-squared 0.774044     Mean dependent var 0.526081

Adjusted R-squared 0.769935     S.D. dependent var 1.640821

S.E. of regression 0.77625     Sum squared resid 165.7053

Durbin-Watson stat 1.611538

Panel GLS estimation with cross-section weights
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We observe that all six estimates are significant on at least 99% confidence level. Apart from 

that, the adjusted R
2 

statistics shows that we explained almost 77% of the variance of our data. 

The residuals from the model also seem to support our choice of the model. Although we reject 

the hypothesis of their normality on 90% confidence level, we cannot reject the hypothesis on 

higher confidence levels. Figure II in Appendix provides histogram of the residuals and results of 

the Jarque-Bera normality test. The problems of heteroskedasticity that arise in the simple panel 

least squares estimation method are addressed by applying the generalized least squares 

methodology. The cross-section weights control for the differences in variance present across the 

banking sectors. 

Looking at the individual parameters’ estimates, they are mainly in line with our expectations. An 

increase in real GDP growth by 1% increases the growth of the banking sector’s net income by 

almost 0.12%. This corresponds to the findings in empirical literature as well (see, for example, 

Demirguc-Kunt and Huizinga, 2000 or Bolt et al., 2012). 

More than 0.86% increase of bank profitability can be expected after a 1% improvement in 

banks’ capitalization. This implies that better-capitalized banking sectors are able to reach higher 

profitability levels, even though they are considered less risky and according to the standard risk-

return hypothesis should hence breed lower returns. These results are in line with the estimated 

effect of capitalization on bank profitability in García-Herrero et al. (2009) or Fungáčová and 

Poghosyan (2011). 

A change in banking sector’s interest income seems to be the most effective driver of net income 

– a mere 1% boost in interest income generates a 1.23% increase in the overall profitability. 

Combined with the opposite sign of the interaction parameter INTER_dII_II_NI which implies a 

0.23% decrease in bank profitability if increased by 1%, we can conclude that if the share of 

interest income to net income remains the same, the effect of an increase in interest income is 

completely transferred to a 1% increase in net income. However, if the share of interest income to 

net income improves by this increase in interest income, its effect on overall profitability 

weakens. This could support our assumption that non-interest income contributes to the bank 

profitability more than the income from banks’ core activities.  
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Last but not least, bank profitability trends seem to be significantly driven by banks’ credit 

quality. Particularly, a 1% rise in the share of loan loss provisions to total loans indicating 

worsened credit quality decreases sector’s net income by 0.06%. This result again corresponds to 

our expectations and existing empirical findings (see, for example, Bolt et al., 2012). Again, the 

interacted variables of loan loss provisions to total loans and the change in interest rates play an 

important role. The interpretation is slightly less intuitive – if the interest rates rise by 1 

percentage point, the increase of the share of loan loss provisions to total loans by 1% has only 

marginal negative impact (as the two parameter values compensate each other almost perfectly). 

If the interest rates fall by 1 percentage point and the share of loan loss provisions increases by 

1%, the model estimates twofold effect – on one hand, the profitability worsens by 0.06% as a 

direct effect of the change in share of loan loss provisions. On the other hand, due to a drop in 

interest rates, it is more harmful to have high loan loss provisions in the given interest rates 

structure. The sector’s net income hence worsens further by 0.04%, resulting in the overall drop 

of 0.1% in bank profitability.  

 

Table 5.6: Banks’ Income Model with Fixed Effects. Source: Author’s computations. 

Variable Coefficient Std. Error t-Statistic Prob.  

C 0.201746 0.048111 4.193369 0.0000

DGGDPR 0.222544 0.062548 3.557964 0.0005

DEA 1.176312 0.321719 3.656327 0.0003

DII 1.133007 0.109214 10.37415 0.0000

INTER_DII_II_NI -0.212825 0.039452 -5.394536 0.0000

DLLP_L -0.068998 0.023885 -2.888753 0.0042

INTER_DLLP_L_DIR 0.054991 0.018948 2.902138 0.0041

R-squared 0.610711     Mean dependent var 0.392964

Adjusted R-squared 0.543929     S.D. dependent var 1.135763

S.E. of regression 0.767015     Akaike info criterion 2.444421

Sum squared resid 140.6066     Schwarz criterion 2.988232

Log likelihood -301.4411     Hannan-Quinn criter. 2.66252

F-statistic 9.144862     Durbin-Watson stat 1.916558

Prob(F-statistic) 0

Likelihood Ratio Test Statistic  d.f. Prob. 

Cross-section F 0.85811 (35,239) 0.6989

Cross-section Chi-square 33.263001 35 0.5521

LS estimation with Fixed Effects
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For illustration, Tables 5.6 above and Table 5.7 below depict the results of the fixed effects and 

random effects least squares estimation, as well as the results for the respective likelihood ratio 

test and Hausman test. We can see that both models provide significant estimates of the chosen 

indicators with an Adjusted R
2
 of over 54%. The models do not perform better than the GLS 

specification with cross-section weights. The likelihood ratio statistics (results shown at the 

bottom of Table 5.6) indicates that the fixed effects estimates are not significant as we cannot 

reject the null hypothesis. The Hausman test for correlated random effects (results shown at the 

bottom of Table 5.7) further shows that random effects are not efficient. Based on the results of 

the test, we do not consider these models as the candidates for the final banks’ income model. 

 

Table 5.7: Banks’ Income Model with Random Effects. Source: Author’s computations. 

 

5.2.3 DYNAMIC BANKS’ INCOME MODEL 

Since we expect net income to be a persistent measure of bank profitability, we also run a 

dynamic panel estimation. We include lagged differenced net income up to lag two as 

independent variables (higher lags are not considered because our panel includes only 14 yearly 

observations). The results are shown below in Table 5.8. 

Variable Coefficient Std. Error t-Statistic Prob.  

C 0.200582 0.047864 4.190679 0.0000

DGGDPR 0.199236 0.059914 3.325346 0.0010

DEA 0.961614 0.301639 3.18796 0.0016

DII 1.150941 0.101958 11.28833 0.0000

INTER_DII_II_NI -0.213712 0.036634 -5.833758 0.0000

DLLP_L -0.074897 0.022124 -3.385382 0.0008

INTER_DLLP_L_DIR 0.059525 0.017533 3.395038 0.0008

R-squared 0.561791     Mean dependent var 0.392964

Adjusted R-squared 0.552195     S.D. dependent var 1.135763

S.E. of regression 0.760032     Sum squared resid 158.2759

F-statistic 58.54536     Durbin-Watson stat 1.699073

Prob(F-statistic) 0

Likelihood Ratio Test Chi-Sq. Statistic Chi-Sq. d.f. Prob. 

Cross-section random 7.573066 6 0.2711

LS estimation with Random Effects
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Table 5.8: Dynamic Panel Estimation. Banks’ Income Model III. Source: Author’s computations. 

As we can see, all of the considered indicators are significant on at least 95% confidence level, 

with estimated effects similar to the GLS estimation with cross-section weights. The dynamic 

component is highly significant as well and has a negative sign. Persistency of profits is not 

surprising, similar results were reached for example in Goddard et al. (2004), Athanasoglou et al. 

(2008), Gibson (2005) and many others. The histogram of residuals together with the results of 

the Jarque-Bera normality test are depicted in Figure III in Appendix. The model’s results 

indicate that if a sector grew in the past periods, the growth in the current period will be slower or 

even reversed. Since the negative persistency of net income improves our income model, we 

consider the dynamic specification as the best tool for banking sectors’ profitability assessment. 

The final form of the banks’ income model is stated in equation (5.3): 

                                                             

                                

(5.3) 

5.2.4 ROBUSTNESS TESTS 

To ensure the robustness of our findings, we test it in two ways. First, we estimate the same 

model using the OLS estimation method and look at the sign and magnitude of the estimated 

coefficients. As we can observe in Table 5.9 below, the OLS estimation provides us with similar 

Variable Coefficient Std. Error t-Statistic Prob.  

DNI(-1) -0.045305 0.008743 -5.182016 0.0000

DNI(-2) -0.046623 0.013722 -3.397755 0.0008

DGGDPR 0.28684 0.045653 6.283046 0.0000

DEA 0.624486 0.22085 2.827648 0.0053

DII 1.128646 0.062746 17.98742 0.0000

INTER_DII_II_NI -0.221308 0.028142 -7.864017 0.0000

DLLP_L -0.054694 0.018227 -3.000722 0.0031

INTER_DLLP_L_DIR 0.043188 0.016689 2.587786 0.0105

Mean dependent var 0.108285     S.D. dependent var 1.235276

S.E. of regression 0.95527     Sum squared resid 155.1319

J-statistic 28.25864     Instrument rank 32

GMM Dynamic Model



     

45 

 

results as the GLS estimation using cross-section weights. Minor differences are in the estimates 

of the impact of a change in real GDP growth where the OLS method estimated a slightly bigger 

positive effect on bank profitability (0.177 OLS compared to 0.119 GLS), and in the impact of 

capitalization where again the OLS method provides us with a coefficient over 1.12 (GLS 

estimate 0.863), amplifying the positive effect of the Equity-to-Assets ratio on banking sectors’ 

net income. Apart from that, the Durbin-Watson statistics computed from the OLS estimation is 

almost equal to the one calculated using the GLS method (1.596 OLS compared to 1.611 GLS), 

suggesting that there is no significant autocorrelation present in our residuals. All in all, the 

results are in line with the original estimation of our model and we can confirm the model’s 

robustness. 

 

Table 5.9: OLS Robustness Check. Source: Author’s computations. 

Secondly, we analyze whether endogeneity is present in the model. We estimate the GMM and 

include all regressors as instruments. Looking at the signs and magnitudes of the estimated 

coefficients, the results differ only slightly from our original model. Again, the coefficients of 

real GDP growth and Equity-to-Assets ratio are estimated to have a slightly bigger effect than in 

our original model, otherwise our results correspond to the GLS estimation with cross-section 

effects. Hence, we do not find evidence of endogeneity in our model and conclude that it is 

robust. For concrete results of the GMM robustness check, see Table 5.10 below. 

Variable Coefficient Std. Error t-Statistic Prob.  

DGGDPR 0.176522 0.060914 2.897899 0.0041

DEA 1.117147 0.305593 3.655666 0.0003

DII 1.22833 0.102364 11.99958 0.0000

INTER_DII_II_NI -0.229635 0.037196 -6.173602 0.0000

DLLP_L -0.070216 0.022557 -3.112882 0.0020

INTER_DLLP_L_DIR 0.055958 0.017878 3.130027 0.0019

R-squared 0.533186     Mean dependent var 0.392964

Adjusted R-squared 0.524698     S.D. dependent var 1.135763

S.E. of regression 0.783019     Akaike info criterion 2.369802

Sum squared resid 168.6077     Schwarz criterion 2.447489

Log likelihood -326.9572     Hannan-Quinn criter. 2.400959

Durbin-Watson stat 1.595979

Panel OLS estimation
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Table 5.10: GMM Robustness Check. Source: Author’s computations. 

 

5.3 RESULTS OF HYPOTHESES  

5.3.1 HYPOTHESIS 1 

“Macroeconomic, Industry-Specific and Bank-Specific variables are significant 

determinants of bank profitability.” 

Analyzing the results of our banks’ income model, we may employ its results to test the first 

hypothesis. The eight indicators included in our model comprise one macroeconomic and four 

bank-specific indicators as well as a combination of the two (the variable INTER_dLLP_L_dIR 

is considered a combination of the two types of indicators as it incorporates both a 

macroeconomic component, dIR and a bank-specific component, dLLP_L). In addition, the 

banks’ income model includes a dynamic element of lagged dependent variable up to lag two. All 

in all, we may conclude that the macroeconomic and bank-specific variables are significant 

determinants of bank profitability. On the other hand, we did not prove that the industry-specific 

indicators are significant for banks’ income modelling. 

 

 

Variable Coefficient Std. Error t-Statistic Prob.  

DGGDPR 0.176522 0.060914 2.897899 0.0041

DEA 1.117147 0.305593 3.655666 0.0003

DII 1.22833 0.102364 11.99958 0.0000

INTER_DII_II_NI -0.229635 0.037196 -6.173602 0.0000

DLLP_L -0.070216 0.022557 -3.112882 0.0020

INTER_DLLP_L_DIR 0.055958 0.017878 3.130027 0.0019

R-squared 0.533186     Mean dependent var 0.392964

Adjusted R-squared 0.524698     S.D. dependent var 1.135763

S.E. of regression 0.783019     Sum squared resid 168.6077

Durbin-Watson stat 1.595979     J-statistic 16.85124

Instrument rank 7

GMM Robustness Check
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5.3.2 HYPOTHESIS 2 

“Bank Profitability in the pre-crisis period is determined by the same factors as 

during the crisis.” 

Moving on to test the second hypothesis, we restrict our dataset to the period of 1997 to 2007 

(pre-crisis period) and run the final banks’ income model again. Table 5.11 below presents the 

results of our regression.  

 

Table 5.11: Banks’ Income Model IV: Period 1997-2007. Source: Author’s computations. 

 

Several facts are worth mentioning. Firstly, the credit quality proxy, share of loan loss provisions 

to total loans, loses its significance on the restricted sample. Apart from that, the significance of 

the remaining estimates is slightly weaker than in the original model, however, they are still 

statistically significant. Additionally, the signs and magnitudes are comparable to the results 

obtained on the whole sample from 1997 to 2011. A minor difference is in the interaction of the 

differenced interest income and the share of interest income to net income, which is estimated to 

have lesser negative effect. On the other hand, the capitalization proxy (differenced Equity-to-

Assets) gained on magnitude. The change in net income is still significant up to two lags, 

although the inverse effect is more considerable on the sample that is restricted to the pre-crisis 

period. 

 

Variable Coefficient Std. Error t-Statistic Prob.  

DNI(-1) -0.074536 0.032768 -2.274694 0.0246

DNI(-2) -0.042651 0.022812 -1.869667 0.0638

DGGDPR 0.237105 0.124118 1.910317 0.0583

DEA 0.90615 0.217178 4.172389 0.0001

DII 1.107643 0.170809 6.484684 0.0000

INTER_DII_II_NI -0.097292 0.058217 -1.671203 0.0971

DLLP_L -0.051753 0.031938 -1.620423 0.1076

INTER_DLLP_L_DIR 0.157333 0.029267 5.375814 0.0000

Mean dependent var 0.123636     S.D. dependent var 1.262883

S.E. of regression 0.991615     Sum squared resid 125.8624

J-statistic 22.71961     Instrument rank 32

GMM Dynamic Model: 1997-2007
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To sum up, we may conclude that our model is still powerful on a sample restricted to the pre-

financial-crisis period. The effect of the financial crisis is only minor, albeit economically quite 

interesting. The effect of the capitalization improvement by 1% has more effect on the 

improvement of banking sector’s profitability in tranquil times than during the crisis. 

We further run the same model on an even more restricted sample – we eliminate two more years 

from our sample, specifically 1997 and 1998 when banking crises occurred in several sectors in 

our sample (the most severe one in the Russian Federation). Looking at the results in Table 5.12 

below, they are quite similar to the 1997-2007 sample. Once again, the differenced share of loan 

loss provisions to total loans is estimated to be insignificant. As for the signs and magnitude of 

the other estimates, we do not see much difference either.  

 

Table 5.12: Banks’ Income Model V: Period 1999-2007. Source: Author’s computations. 

Analyzing the banks’ income model on a sample cleansed of the financial crises periods, we draw 

two main conclusions. Firstly, the crises in the years 1997 and 1998 were only minor in effect 

and did not impact banking sectors’ profitability drivers in a significant way. In contrast, the 

financial crisis of 2007 to 2009 was more powerful in this aspect, weakening the effect of a 

change in a sector’s capitalization and turning credit quality proxy significant. Considering the 

results of the model on a restricted sample, we reject the hypothesis that the pre-crisis period’s 

bank profitability determinants are the same as during the crisis. 

 

Variable Coefficient Std. Error t-Statistic Prob.  

DNI(-1) -0.074536 0.032768 -2.274694 0.0246

DNI(-2) -0.042651 0.022812 -1.869667 0.0638

DGGDPR 0.237105 0.124118 1.910317 0.0583

DEA 0.90615 0.217178 4.172389 0.0001

DII 1.107643 0.170809 6.484684 0.0000

INTER_DII_II_NI -0.097292 0.058217 -1.671203 0.0971

DLLP_L -0.051753 0.031938 -1.620423 0.1076

INTER_DLLP_L_DIR 0.157333 0.029267 5.375814 0.0000

Mean dependent var 0.123636     S.D. dependent var 1.262883

S.E. of regression 0.991615     Sum squared resid 125.8624

J-statistic 22.71961     Instrument rank 32

GMM Dynamic Model: 1999-2007
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5.3.3 HYPOTHESIS 3 

“Commercial banks’ profitability is determined by the same indicators as 

profitability of other financial institutions within a banking sector.” 

The third hypothesis in our research is tested by a restriction of our sample to solely commercial 

banks, regarding the same period and estimating the same set of profitability determinants. The 

results from the GMM dynamic regression on such restricted sample are depicted in the Table 

5.13 below. 

 

Table 5.13: Banks’ Income Model VI: Commercial Banks. Source: Author’s computations. 

The analysis of the results brings surprising results. First of all, the estimates of the change in real 

GDP growth and the interaction of the share of loan loss provisions to total loans and the change 

in interest rates are insignificant, whereas the other indicators are highly significant. More 

importantly, the signs and magnitudes of the estimated parameters change rapidly. Although the 

differenced net income persistency remains negative and comparable in size, this is not the case 

for the other determinants. A change in real GDP growth is estimated to have a minor negative 

effect here, whereas the original sample expected a 0.29% change of profitability given a 1% 

change in real GDP growth. The capitalization proxy (differenced Equity-to-Assets) remains to 

have a positive impact on a change in net income. However, the magnitude increased to almost 

five times the original estimate value. A change in interest income suddenly affects bank 

profitability negatively. Although this may be compensated by the interaction of the change and 

Variable Coefficient Std. Error t-Statistic Prob.  

DNI(-1) -0.146966 0.017705 -8.30082 0.0000

DNI(-2) -0.154843 0.010191 -15.19406 0.0000

DGGDPR -0.013489 0.011067 -1.218833 0.2241

DEA 3.369052 0.200832 16.77544 0.0000

DII -2.466685 0.157011 -15.71031 0.0000

INTER_DII_II_NI 0.172731 0.00398 43.39697 0.0000

DLLP_L -0.137644 0.02287 -6.018587 0.0000

INTER_DLLP_L_DIR 0.030587 0.027314 1.119854 0.2639

Mean dependent var 0.022106     S.D. dependent var 1.776576

S.E. of regression 1.521767     Sum squared resid 537.2599

J-statistic 29.41873     Instrument rank 36

GMM Dynamic Model: Commercial Banks
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the share of interest income to net income, these results do not coincide with the results of the 

same model on the whole banking sectors. 

As the data preparation for this sample followed the same procedures as for the whole banking 

sectors, the results of the model may suggest correlation problems. To verify our suspicion of an 

unclean sample, we look at the correlogram (Table 5.14 below). However, apart from a higher 

correlation of the interaction of differenced interest income and the share of interest income to net 

income, the results do not reveal correlation problems with our data.  

 

Table 5.14: Correlogram. Commercial Banks Sample. Source: Author’s computations. 

On the other hand, the difference between correlations of the commercial banks’ sample and the 

whole banking sectors’ sample is quite striking. The capitalization proxy differenced Equity-to-

Assets is now negatively correlated to the differenced real GDP growth (-4% here compared to 

+8% in the unrestricted sample). The exact opposite is observed with the differenced share of 

loan loss provisions to total loans and the differenced real GDP growth (21% compared to -30%). 

These changes hold for other pairs as well. 

The source of the surprising results may therefore lie in the character of our sample itself. The 

whole banking sector consisted of 7 types of financial institutions: Commercial banks were by far 

the most populated institution in our sample (more than 65%, for details see Table 5.1). 

Furthermore, the sample included Cooperative banks, Investment banks, Islamic banks, Private 

banking and Asset management companies, Real estate & Mortgage banks and Savings banks. 

Restricting the sample to only commercial banks, we hoped to isolate the core financial 

institutions within the banking sector, assuming these will be driven by the same profitability 

indicators as the whole banking sector itself. 

DGGDPR DEA DII

INTER_

DII_II_NI DLLP_L

INTER_

DLLP_L_DIR

DGGDPR 1 -0.041999877 0.056388892 0.05802803 0.2177596 0.015574862

DEA -0.041999877 1 0.086793404 0.122152189 -0.091051614 -0.113398034

DII 0.056388892 0.086793404 1 0.636622607 -0.190564089 0.077972111

INTER_DII_II_NI 0.05802803 0.122152189 0.636622607 1 -0.121973332 0.020812334

DLLP_L 0.2177596 -0.091051614 -0.190564089 -0.121973332 1 -0.288325415

INTER_DLLP_L_DIR 0.015574862 -0.113398034 0.077972111 0.020812334 -0.288325415 1
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However, the definition of a commercial bank may differ amongst the sectors we consider. For 

example, cooperative banks in Germany, Italy or Japan play a crucial role in the respective 

banking sectors, making the restriction to solely commercial banks biased. Moreover, one could 

argue that including savings banks to the restricted sample would be appropriate as they also 

belong to the core financial institutions within a sector. 

Turning to our third hypothesis, we examine the sample where the banking sectors were restricted 

to commercial banking sectors only and conclude that the banks’ income model developed for the 

unrestricted sample provides different results. As for the profitability determinants, they turned 

out to be the same as for the whole banking sectors with the exceptions of real GDP growth and 

the interaction of the differenced share of loan loss provisions to total loans and the change in 

interest rates. 
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6 CONCLUSION 

Especially in turbulent times of a financial crisis and the recovery process afterwards, 

macroprudential surveillance has gained on importance. A crucial input for analyzing stability 

and resilience of a banking sector is a reliable estimate of its profitability. Although we may find 

extensive empirical literature analyzing banks’ performance, there is to our knowledge no study 

examining profitability of a whole sector. Our aim is therefore development of a tool that would 

look at performance of financial institutions cumulatively.  

Three research questions are posed and answered within this thesis. Firstly, we explore whether 

all three categories of determinants (macroeconomic, industry-specific and bank-specific) are 

significant drivers of a sector’s net income. Employing several econometric methods, we 

conclude that a dynamic specification of a GMM model serves as the best approach for a banks’ 

income modelling. The significant drivers include one macroeconomic indicator, level of 

economic growth, measured by a percentage change in real GDP growth. Several bank-specific 

drivers are employed in the banks’ income model as well. These are capitalization approximated 

by a percentage change in Equity-to-Assets ratio, interest-earning activities captured by a 

percentage change in interest income and an interacted variable of the differenced interest income 

and the share of interest income to net income. Another bank-specific variable, specifically a 

percentage change in the share of loan loss provisions to total loans, controls for the credit 

quality. An interaction of this share and a change in interest rates combines macroeconomic and 

bank-specific determinants and proves to be a significant indicator as well. Furthermore, we find 

percentage growth of net income to be persistent and thus include the first and the second lags of 

the dependent variable in our final banks’ income model. Moreover, we do not find any evidence 

of significant differences between banking sectors, as measured by fixed effects estimation. All in 

all, we conclude that bank-specific and macroeconomic determinants are significant for 

estimation of a banking sector’s profitability, whereas we do not find evidence of an industry-

specific driver of net income growth. 
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The second hypothesis addresses the volatile period of a financial crisis. Restricting our sample 

to the period of 1997 to 2007, we explore whether the banking sectors’ profitability can be 

described by the same set of determinants as in our original sample. Running the banks’ income 

model again, we come to the conclusion that the credit quality indicator (differenced share of 

loan loss provisions to total loans) is no longer significant. Otherwise, the model performs well, 

even if implemented on a further reduced time period of 1999 to 2007. 

Our last hypothesis assumes that commercial banks as the most important financial institutions 

within a banking sector are driven by the same set of profitability indicators. Adjusting our 

sample so that the sectors include commercial banks only, we once again run the banks’ income 

model and test its applicability. However, the results are in contrast to the whole sectors’ model 

results. We therefore reject the third hypothesis, suspecting that the restricted sample is not the 

most appropriate considering that there are different definitions of a commercial bank amongst 

the banking sectors. 

This thesis contributes to the existing research twofold. Firstly, we develop a banks’ income 

model that considers whole banking sectors, using a sample of 40 countries in the period of 1997 

to 2011. Secondly, we implement this model to two different restrictions of our data sample 

testing the model’s applicability. We conclude that the model is robust with regards to the chosen 

time period but provides ambiguous results if applied to sectors comprising solely commercial 

banks. 

Our banks’ income model can be further extended in a number of ways. Combining different 

subsets of banking sectors, profitability between different political and/or geographical sectors 

can be compared. Furthermore, the model can be tested on banking sectors limited to a different 

set of financial institutions than just commercial banks. Last but not least, developing a method 

for a banking sector’s credit risk and combining it with our banks’ income model can serve as a 

powerful tool for a whole range of macroprudential analyses, especially stress testing. 
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APPENDIX 

 

 

Table I: Results of Panel Unit Root Tests. Source: Author’s computations. 

Statistic Prob. Statistic Prob. Statistic Prob. Statistic Prob.

dNI -4.9041 0.0000 -5.38202 0.0000 175.141 0.0000 344.629 0.0000

dCPI -36.5804 0.0000 -9.72861 0.0000 191.068 0.0000 400.929 0.0000

dgGDPr -12.7617 0.0000 -8.82487 0.0000 234.818 0.0000 521.937 0.0000

dGDPpc -4.96451 0.0000 -2.85859 0.0021 107.352 0.0068 176.793 0.0000

dIR_Spread -9.16093 0.0000 -4.93121 0.0000 131.765 0.0000 296.438 0.0000

dM1 -7.46643 0.0000 -3.58284 0.0002 82.218 0.0001 151.385 0.0000

dM2 -5.33075 0.0000 -3.18681 0.0007 89.6234 0.0001 150.13 0.0000

dCredSec_GDPn -1.79639 0.0362 -1.1725 0.1205 83.8241 0.0934 198.156 0.0000

dFX -67.5785 0.0000 -26.5981 0.0000 311.419 0.0000 321.524 0.0000

du -8.80287 0.0000 -5.06154 0.0000 151.245 0.0000 185.432 0.0000

dAs_GDPn -12.4611 0.0000 -5.39075 0.0000 173.819 0.0000 266.858 0.0000

dHH -25.8312 0.0000 -7.29164 0.0000 191.994 0.0000 304.256 0.0000

dCR -19.1024 0.0000 -5.97275 0.0000 170.146 0.0000 266.705 0.0000

dII -3.49981 0.0002 -3.85312 0.0001 147.614 0.0000 252.26 0.0000

dEA -8.43221 0.0000 -6.35716 0.0000 192.644 0.0000 358.151 0.0000

dDL -4.77807 0.0000 -3.96798 0.0000 143.527 0.0000 345.837 0.0000

dLAs -7.99229 0.0000 -5.76163 0.0000 165.298 0.0000 301.668 0.0000

dDAs -5.44902 0.0000 -4.23405 0.0000 152.84 0.0000 355.571 0.0000

dPExAs -19.5662 0.0000 -8.18851 0.0000 176.913 0.0000 376.303 0.0000

dLLP_L -62.7522 0.0000 -15.3819 0.0000 221.3 0.0000 334.907 0.0000

Panel Unit Root Tests Results

Variable

* Note:  The first panel unit root test (Levin, Lin & Chu) tests the null hypothesis of a commot unit root across the panel. The test is based 

              on the assumption that all of the series are characterized by the same AR structure. In contrast, Im, Pesaran and Shin, ADF - Fisher

              and PP-Fisher unit root tests explore the null hypothesis of an individual root, allowing for different AR coefficients in each series.

Levin, Lin & Chu* Im, Pesaran and Shin* ADF - Fisher* PP - Fisher*



     

xix 

 

 

Figure II: Histogram of residuals for the static banks’ income model. Source: Author’s 

computations. 

 

 

 

Figure III: Histogram of residuals for the dynamic banks’ income model. Source: Author’s 

computations. 
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Topic Characteristics: 
 

 
 
 

Profitability of banks represents an important input for a whole range of macroprudential analyses, 

especially banks’ stress testing. The key task of income modeling is not only an ex post analysis but also to 

project the banks’ profitability well in advance. Furthermore, the model containing solely macro variables 

would not be complete if not accounted for the micro indicators as well. 

Main focus of my thesis is therefore identification of key profitability drivers for the banking sector, 

concentrating primarily on those determinants that may be projected and developing a method for their 

prognosis. The developed income model incorporates drivers on both macro and micro level, using a panel 

dataset of systematically important banks.  

Such a model would find a vast application especially in turbulent times like the years following the 

financial crisis of 2007-09 and the period of implementing the new rules for banks’ financial stability (like Basel 

III). This issue gains significance especially nowadays with discussions of the new macroprudential 

framework. 

Banks‘ Income Modelling 
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Hypotheses: 
 

 
 
 
 
Methodology: 
 

 

Reviewing the available literature on banks‘ macroprudential analyses in the European region and 

worldwide, I am going to define theoretical key drivers of banks‘ profitability, including both macro- and micro- 

indicators relevant to the topic. Although usually the prognosis of the macro indicators exists, my work goes 

beyond that in drafting a methodology to predict the variables on micro level as well, albeit limited to the 

indicators stable in time. 

I will employ regression analysis on the panel of systematically important banks which allows for 

income modeling. It can be applied even to emerging markets which usually have short time series and/or 

restricted data availability. I will outline more versions of the income model and rely on panel data methods 

when trying to verify/falsify the models. 

Bankscope and banks’ annual reports will be employed as data sources. First, static panel regression 

model will be used, explaining banks net operating income by macro as well as micro indicators. Models with 

fixed as well as random effects will be tested. In case of high persistence of dependent variable, dynamic 

panel regressions will be also considered. 

1. Profitability of banking sector is significantly linked to GDP growth. 

2. Profitability of banking sector is strongly affected by interest rates development. 

3. Profitability of banking sector is significantly linked to spread between deposit and loan interest rates. 

4. Profitability of banking sector is affected by exchange rate volatility. 

5. Profitability of banking sector is significantly linked to changes in credit spreads.  

6. Profitability of banking sector is significantly linked to property prices. 

7. Profitability of banking sector is significantly affected by inflation. 

8. Profitability of banking sector is significantly linked to unemployment. 

9. Profitability of banking sector is significantly linked to the banks’ assets-to-equity ratio. 

10. Profitability of banking sector might be affected by loan-to-value ratio. 

11. Profitability of banking sector is affected by competition. 
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