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Abstract 
The way the banks carry out their operations is determined by the size of the bank and by 
the banking regulation. In order to perform these operations, banks need to decide whether 
the operations are going to be financed with equity, debt or a with a mix of both. The mix 
of equity and debt financing is known as capital structure, and the previous literature on 
banks’ capital structures suggests that the size of the bank may affect the relation between 
leverage and the factors of leverage: profitability, size, growth, risk, collateral, and the 
bank’s dividend payments. This study examines whether the relation between leverage and 
the factors of leverage is depended on the size of the bank. In addition to this, the banking 
regulation has changed since the last studied on banks’ capital structures have been 
conducted, which means that the relation between the new regulatory requirements and 
capital structure needs to be investigated. The primary purpose of this study is to examine 
whether leverage and the factors of leverage are dependent on the size of the listed banks 
headquartered in one of the member countries of European Union between the years 2009 
and 2017. In order to study this, data of the banks is gathered from the Eikon database. 
Another purpose of this study is to investigate the nature of the relationship between the 
capital structure in banks and the regulatory requirements.  
 
The theories on capital structure such as the, MM propositions, trade-off theory, and 
pecking-order theory are used to explain the variables of this study and the relation between 
the capital structure and regulatory capital. Previous literature of the banks’ capital 
structures and of the relation between size and the banks’ operations were studied in order 
to come up with the research questions. This study takes a deductive research approach and 
utilizes the quantitative research strategy. The data is analyzed by conducting regressions 
analysis for panel data in order to determine the relations studied. 
 
Conclusions about whether the bank size determines the relation between leverage and its 
factors, and of the nature of the relation between capital structure and regulatory capital 
will be drawn. This study finds that the bank size determines the relation between leverage 
and the factors of leverage. Further, the relation between capital structure and regulatory 
capital is found to be strong. Under the new regulation, the capital structure theories do not 
apply at all for the small banks. These theories do not apply either when the banks, small or 
large, are close to meeting their regulatory capital requirements.  For larger banks meeting 
their capital requirements, the larger the banks get, the more of their leverage can be 
explained by the classic capital structure theories.  
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1. Introduction 
In this section of the thesis, the topic of the study, the capital structure of banks is going to 
be introduced and explained. Following this, the research questions are going to be stated 
and the purpose of this study, that is going to be met by answering the research questions 
of this study, will be presented. Lastly, the way this study is expected to contribute to the 
existing body of knowledge about the topic is going to be discussed. 
 
1.1 Problem Background 
The way the banks carry out their operations is determined by the size of the bank and by 
the banking regulation. In order to perform these operations, the banks need to decide 
whether these operations are going to be financed with equity, debt or with a mix of both. 
This mix of debt and equity financing is referred as the firm’s capital structure (Brealey et 
al., 2014, p. 427). The firms attempt to find the best combination of debt and equity that 
maximizes the overall market value of the firm. Making the right decision when deciding of 
the firm’s capital structure is vital for the firm as the wrong decision may lead the firm 
facing financial distress or even bankruptcy (Eriotis et al., 2007, p. 321).  
 
In most corporations, the financing of current and future operations is a key issue for the 
top management (Lindblom et al., 2011, p. 5). Without proper access to funds at a 
reasonable cost for the capital, the firm may lose chances of carrying out good investment 
opportunities. Missing out from good investment opportunities jeopardizes the business as 
the firm would earn higher returns on good investment opportunities compared to the ones 
of lesser quality. When the firms are looking for the best capital structure, the cost of equity 
and debt is considered among other criteria and the best option for the firm is decided on. 
 
In the previous literature, the main focus has been on determining what is the most 
appropriate capital structure for the firm. Probably the most famous researchers of the topic 
are Modigliani and Miller (1958) who came up with the capital structure irrelevance 
theorem. This theory was then followed by the trade-of theory and pecking-order theory by 
Bradley et al. (1984) and Myers (1984). After the theories of the subject had been 
developed, scholars started their attempts of proving one of the theory superior over the 
other. This was noted by Frank and Goyal (2009) who in turn attempted to find the factors 
that truly influence the capital structures of the firms.  
 
Frank and Goyal (2009), as well as many other scholars excluded banks from their sample 
when the aim of the research was to empirically study the factors of capital structure. 
According to Sorokina et al. (2017) banks have been systematically excluded from the 
studies examining the capital structures as they are believed to differ a lot from the non-
financial firms. The capital structure of banks is expected to differ from that of the non-
financial firms because banks have financing sources that the non-financial firms do not in 
general have access to, the customers’ deposits. Banks are also heavily regulated, and some 
extent of their liabilities are guaranteed by the government. The capital structure of a bank 
is a relevant and important topic to study as it may determine whether the bank is going to 
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be a going concern in the long run. Too little equity or too much debt may lead the bank 
facing some trouble.  
 
1.2 Problem Discussion 

1.2.1 Capital Structure of Banks and Institution size 
Frank and Goyal (2009) identified several factors that have an influence on the firms’ 
leverage and therefore on the capital structures of firms. Similar factors were found to 
influence the banks’ leverage by Gropp and Heider (2010) and by the studies following up 
to their research. These factors are: the profitability of the bank, the riskiness of the bank’s 
shares, the growth opportunities of the bank, the amount of collateral held by the bank, the 
bank’s dividends paying behavior, and the size of the bank (Gropp & Heider, 2010; Jouida 
& Hallara, 2015; Sorokina et al., 2017). In their study, Sorokina et al. (2017, p. 51) suggest 
that the size of the institution might play a more significant role in determining the banks’ 
capital structures that previously have been thought. This suggestion is based on the 
argument that the size of the bank affects almost every aspect of the banking business. 
 
In order to obtain the bigger institution size, banks often merger with other banks, or 
acquire other banks. Adams (2012) reports that there were more than 10 000 mergers in the 
U.S. banking industry involving more than $ 7 trillion in acquired assets, reducing the 
number of banks from 19 069 in 1980 to 7 011 in 2010. These mergers and acquisitions 
(M&A) have lead the largest banking organizations to hold an increasing share of the 
banking assets. Gropp and Heider (2010) found a similar decreasing trend in the number of 
banks when studying the U.S banks and the European banks. The number of banks were 
decreasing during the sample period of 1992-2004. This trend can be noticed in Europe as 
well. The number of credit institutions has decreased by 26 percent in the European Union 
(EU) between the years 2008 and 2016 (European Banking Federation, 2018). One reason 
for this declining trend is identified to be the mergers in the banking sector when the banks 
have been aiming to enhance their profitability and obtain greater economies of scale. 
 
The main motivation behind these mergers and acquisitions is that banks are attempting to 
improve their efficiency and attract new customers by increasing their geographical reach 
and the range of products they offer in response to the fundamental changes in the banking 
regulation and technology (Amel et al., 2004, p. 2494). Another motivation for mergers is 
the banks’ desire to preserve falling margins by increasing market share and attracting new 
customers. This desire is often satisfied by a merger that allows the bank to rapidly grow 
their size and improve the bank’s knowledge on new products and markets. In addition to 
this, the mergers might help the banks to diversify their portfolios or increase their market 
share (Amel et al., 2004, p. 2494). 
 
The efficiency of the bank can be improved by several ways through the M&A. The larger 
banks may gain access to cost-saving technologies or spread their fixed costs over a larger 
base, which in turn reduces the average costs of the banks (Admel et al., 2004, p. 2494). 
This spreading cost over a larger base is known as the economies of scale and it is a 
common source for the added value in mergers (Brearley et al., 2014, p. 808-809). 
Improved efficiency can also be derived from the economies of scope which is the situation 
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in which it is less costly to produce goods or services rather jointly than separately (Adams 
et al., 2004, p. 2494; Perloff, 2016, p. 236). The merger may allow the merging parties to 
enter new markets and cross-sell their products to a broader customer base, leading to the 
economies of scope for the merging banks (Adams et al., 2004, p. 2494).   
   
Through these mergers, banks have grown to be bigger, and these larger banks are expected 
to have an easier access to the capital markets because the bigger banks are often better 
known (Gropp & Heider, 2010, p. 605; Sorokina et al., 2017, p. 51). Larger institutions can 
also exploit the economies of scale and scope, and diversify their risks better (Beck et al., 
2013, p. 19).  Previous studies examining the banks’ size in relation to the banks’ 
operations have found the size of the bank to be an important factor for the banks’ 
operations. In their study Kishan and Opiela (2000) segregated banks into six categories 
and found that the size of the institution plays a role in the way the banks operate. The 
smaller undercapitalized banks were found to be unable to raise alternative funds to 
continue financing their loans during contractionary monetary policy. Demirguc-Kunt et al. 
(2013) also found that the size of the bank matters. In the times of financial distress, the 
stock returns of the bigger banks were found to be affected more by the type of capital they 
held. Because the size of the bank has been found to have an effect on the way the bank 
operates, it is interesting to study whether the relation between the factors of leverage 
structure and the banks’ leverage are depend of the size of institution.  

1.2.2 Capital Structure and Regulatory Capital 
In the studies that are investigating the factors affecting the banks’ capital structures, the 
banks’ regulatory capital and the relation of that to the banks’ capital structures is often 
examined as well. Regulatory capital is the capital that the banks are required to hold, and 
later to use in order to absorb losses if needed. The regulation for banking is constantly 
adapted to fit better the banking sector by taking into account the new risks and innovations 
that the banking sector is facing. The main source of the banking regulation is the Basel 
Committee for Banking and Regulation (BCBS), and it mostly known for the set of rules 
known as the Basel regulation. The regulation now known as the Basel I was introduced in 
1988, and the Basel II in 1996 (Hull, 2015, p. 325). In 2010, the new Basel III regulation 
was introduced, which brought some changes to the capital requirements of the banks 
(BCBS), 2010). The samples of the previous studies examining the relation between 
regulatory capital and capital structure contain the years from 1973 to 2012 (Gropp & 
Heider, 2010; Jouida & Hallara, 2015; Sorokina et al., 2017). Therefore, these studies cover 
the times where there was no capital regulation for banking, and the times under the Basel I 
and Basel II regulation, but none of them cover the new regulation properly. 
 
The previous studies examining the relation between capital structure and the regulatory 
capital have been using Tier 1 capital as a measure for the regulatory capital. The minimum 
amount of the regulatory capital the banks were required to hold under the prior regulation 
was composed from Tier 1 capital and Tier 2 capital (Hull, 2015, p. 333). Tier 1 capital 
consists mainly from the bank’s equity, that includes items such as the retained earnings 
and share capital. This Tier 1 capital is the most important type of capital as it is used to 
absorb losses that the banks might face (Hull, 2015, p. 333). If this Tier 1 capital is greater 
than losses, the bank can continue as a going concern, if not, the bank is insolvent. When 
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the bank is insolvent, the Tier 2 capital becomes relevant. Tier 2 capital consists of items 
such as subordinated debt with an original life of more than five years and certain types of 
99-year debenture issues, and it is subordinate to depositors. This means that the Tier 2 
capital provides a cushion for the depositors of the bank. If the bank is wound up after its 
Tier 1 capital has been used up, losses should be borne first by the Tier 2 capital (Hull, 
2015, p. 330).  
 
The amount of regulatory capital the banks were required to hold depended mainly on how 
risky the banks’ assets were seen to be. Each asset class was assigned with a risk weight 
reflecting the risk of the asset (Hull, 2015, p. 328). By summing up these assets, the bank’s 
total risk-weighted assets were obtained. The regulatory capital was required to cover a 
certain amount of the bank’s risk-weighted assets. Under Basel I and Basel II regulation the 
amount of regulatory capital the banks were required to keep had to equal up to cover at 
least 8 percent of the risk-weighted assets (Hull, 2015, p. 330 & 337). The rule also 
required that at least half of the regulatory capital had to be composed from the Tier 1 
capital. 
 
The Basel III rule introduces a new measure to address the minimum amount of regulatory 
capital that the banks are required to hold, known as the leverage ratio (BCBS, 2010, p. 4). 
This ratio was introduced as the Basel Committee had identified the high level of excess 
leveraging in banks to be one of the reasons that made the financial crisis in 2007-2009 
worse (BCBS, 2014, p. 1). According to the committee, during the severe part of the crisis, 
the banking sector was forced by the market to reduce its leverage in a way that amplified 
the downward pressure on asset prices (BCBS, 2010, p. 4). This further exacerbated the 
losses, declines in bank capital, and the contraction in the availability of debt. As this 
deleveraging process can hurt the financial system and the economy, the Committee 
decided to attempt to restrict the buildup leveraging of banks with a ratio that captures both 
the on- and off-balance sheet sources of the banks’ leverage (BCBS, 2010, p.4, 2014, p. 1).  
 
The leverage ratio is calculated by dividing the capital measure with the exposure measure 
(BCBS, 2014, p. 1-2). The capital measure is the Tier 1 capital held by the bank, and the 
exposure measure is the sum of the on-balance sheet exposures1, derivative exposures2, 
securities financing exposures3, and off-balance sheet items4. Under the new regulation, the 
banks are expected to have a leverage ratio above three percent (Hull, 2015, p. 360). The 
difference between the old requirement and the new requirement is that under the new 
regulation, the capital the banks are required to hold is more dependent of the amount that 
the banks are exposed to different risks and not just by the weights that those risks are 
assigned with. A simple way to understand this difference is by considering two banks; 
bank A and bank B. The two banks’ balance sheets and assets are of the same size and 
amount, but bank B has more riskier assets than bank A. Under the old requirements, Bank 
A would face a lower capital requirement as it holds less risky assets. The new requirement, 
on the other hand, requires the bank A and B to hold the same amount of regulatory capital 
                                                
1 On-balance sheet exposures are all assets on the balance sheet. 
2 Derivative exposures are calculated as the replacement cost plus add on. 
3 Securities financing exposures are transactions that do not lead to balance sheet assets. 
4 Off-balance sheet items are for example loan commitments and letters of credit. 
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as their balance sheets are of the same size and therefore their exposure measures are the 
same. From this, it can be concluded that the banks holding less riskier assets on their 
balance sheets are going to be facing higher capital requirements under the new 
requirements. This in fact has been one of the arguments against the leverage ratio (Hull, 
2015, p. 361). In order to meet the increased capital requirements, the banks falling under 
the requirement can either take more risk, which in turn increases the Tier 1 capital 
requirement of the bank, or by voluntarily increasing their buffers. As taking more risk has 
been considered to be a more proficient way for the banks to meet their regulatory capital 
requirements, it has been argued that banks are going to be more likely to fail as they have 
become riskier (Hull, 2015, p. 361). This argument has been proved not to hold by Smith et 
al. (2017) who studied the effects of the leverage ratio on the stability of the banks. 
 
The previous studies examining the effects of the capital regulation on the banks’ capital 
structures have found that banks are only concerned of the regulation when they are close 
to meeting the requirements (Gropp & Heider, 2010). Sorokina et al. (2017) found that 
when banks are close to meeting their regulatory requirements, the factors expected to have 
an effect on the banks’ capital structures are no longer influential. The relation between the 
regulatory capital and the factors affecting the banks’ capital structure has also been studied 
by Jouida and Hallara (2015) who find that the regulatory capital of banks can relatively 
well be explained by the same factors having an effect on the banks’ capital structure.  
The leverage ratio became the binding capital requirement in January 2018, but it has been 
found to have affected the banks’ operations already in 2010 by Smith et al. (2017). 
Because the regulation has changed, and the new regulation is aimed to have an effect on 
the capital structure of the banks, it is interesting to study whether the new regulation 
changes the relation between regulatory capital and capital structure. If the leverage ratio is 
found to have a stronger effect on the banks’ leverage, it implies that the regulators have 
found a way to affect the way the banks are making their decisions on whether to take more 
leverage. 
  
1.3 Research Questions 
 
●! Is the relation between the bank’s leverage and profits, size, growth, collateral, 

dividends, and risk dependent on the size of the bank? 
 
●! What is the relation between the bank’s capital structure and regulatory capital 

when regulatory capital is measured by leverage ratio? 
 
1.4 Purpose 
The primary purpose of this study is to examine whether the relationship between the 
previously identified factors on the banks’ leverage, and therefore the banks’ capital 
structures, and the leverage of banks is dependent of the size of the bank for the banks 
headquartered in one of the member countries of the European Union. The relationship 
between leverage and; profit, size, growth, collateral, risk, dividends and maturity will be 
studied by examining this relation separately for small and large banks. In addition to this, 
the nature of the relation between the regulatory capital and capital structure will be 
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investigated under the new minimum regulatory capital requirement denoted by the 
leverage ratio. 
 
1.5 Limitations 
The limitations of this study arise from the data availability. The Eikon database did not 
have the required information in order to study leverage under different definitions of it, so 
only the book value of leverage was possible to study. Another limitation arising from the 
data availability is that disclosing the Basel III leverage ratio became mandatory in 2015 
(BCBS, 2014). Therefore, we could not obtain this measure directly for the whole sample 
period of 2009-2017. Fortunately, there is a model that highly correlates with the actual 
leverage ratio measure, so that studying leverage ratio prior the year 2015 is possible. This 
model is used by the previous studies examining the effects of the leverage ratio on banks 
and that model is considered to be reliable and credible. Our study is also limited 
geographically as our population only covers the banks headquartered in one of the 
countries belonging to the European Union. Previous studies have proven that the level of 
the economic development affects the generalizability of the results (see Shehzad et al., 
2013). Therefore, our results might not be generalizable for all the banks around the world, 
but only for those of developed economies. The decision of studying only the banks 
belonging to one of the EU-countries was made in order to increase the homogeneity of the 
sample. All of the banks in our sample fall under the supervision of the European Central 
Bank (ECB) that sets the minimum banking regulation on the area.  
 
1.6 Contribution 
Our study contributes to three streams of scientific literature. First, we contribute to the 
literature examining the banks’ capital structures. In previous studies the samples have 
mainly been covering the banks headquartered in the united states, or the biggest banks of 
some of the EU-countries (see Gropp & Heider, 2010; Sorokina et al., 2017). A study 
focusing on the capital structure of French banks was found, but a study that covered all the 
EU-countries could not be found. Therefore, this study extends the knowledge of the capital 
structures of banks headquartered in the EU. In addition to this, we are going to provide 
information of whether the relation between leverage and the factors of it are dependent of 
the size of the bank. Therefore, this study can be seen to contribute to the knowledge of 
how the capital structures of banks of different size are determined. This new information is 
going to contribute to two streams of literature: to the literature regarding the banks’ capital 
structures and to the literature examining the impact of the size of the banks to its 
operations. Further, the measure for regulatory capital is going to be updated in this study 
which will contribute to the literature examining the effects of leverage ratio on banks, as 
well as, to the literature regarding banks’ capital structures and the way those are affected 
by capital regulation. 
 
The capital structure of a bank is an important topic for the management of the bank, 
regulators, investors, and customers of the bank. If the level of the bank’s equity is too low, 
the management of the bank may not be allowed to pay bonuses to their employees. The 
bank is not allowed to pay dividends for their investors either when it does not hold a 
sufficient amount of equity in the eyes of the regulator. For the customers of the bank, it is 
important that the bank is stable as the more stable banks are more secure. By 
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understanding the factors having an influence on the banks capital structure, the 
management of the banks will be able to make better decisions regarding the capital 
structures of their banks. Also, by studying the relation between capital structure and 
regulatory capital, we provide information for the regulators on how the leverage ratio 
affects the leverage taking of the banks. 
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2. Methodology 
This part of the thesis explains the understanding of the authors and the way the research is 
composed. The theoretical view taken in this study is going to be discussed and the 
decisions behind the philosophical stance, research approach, and strategy are going to be 
justified. Further, the perspective of the study is presented and the way the literature search 
was conducted. This section is then going to end by explaining the criteria that was used to 
determine that the information used in this study was reliable. 
 
2.1 Choice of Subject  
When starting to search for a topic to write about, both of the authors were interest to write 
about something that would be related to the Basel regulation. When reading the prior 
literature, it became clear that access to data would become a problem if the topic would be 
chosen to be mainly about the regulation. While reading of the regulation, it was argued by 
Schoenmaker (2015) that the new measure introduced as part of the Basel III regulation 
known as the leverage ratio is connected to the topic of capital structure as it aims to 
control for the excess leveraging in banks. From this, we started to read on capital structure 
in banks, and found out that capital regulation had been a factor whose influence on capital 
structure can be studied. Previous research connecting the leverage ratio and capital 
structure could not be found which provided us a research gap to study upon. The required 
data to conduct the study was found mostly to be available so as the topic was considered to 
be interesting by both of the authors, the topic of the study was decided to be the capital 
structure of banks. 
 
2.2 Preconception 
The preconceptions of the researchers are an important issue to consider. These 
preconceptions are built on joint knowledge that has been gathered before starting the 
research process (Olsson & Sörensen, 2011 p. 101). The main source of our knowledge is 
through our studies in the Umeå University. One of the authors has studied the Business 
Administration Program and furthermore chosen to study accounting at the master’s level. 
The other author has studied the International Business Program and finance at the master’s 
level. Both of the authors have studied courses on topics such as Business Administration 
A, B, and C, Statistics, Economics A, Basic Course in Law, as well as the Research 
Methodology. A number of theories and concepts introduced during these courses have 
been utilized in our study. This shows that the courses we have previously studied have 
affected our understanding and the choices of what theories and concepts to include in the 
study. This pre-acquired knowledge also helps us to understand the scientific literature and 
solve theoretical problems that we might encounter while writing the thesis (Arbnor & 
Bjerke, 1994, p. 183). 
 
Above the knowledge obtained through our studies, we both have experience of different 
life situations and thus there is a risk that our own values, prejudices and opinions may 
influence the study. In order to avoid the influence of our own values and opinions for the 
research process, we are going to be objective towards the information and expectations are 
going to be kept apart from facts (Bryman & Bell, 2017, p. 27). Being aware of the risk that 
our own values, prejudices, and opinions may affect the study in a negative way, as they 
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may lead into misleading results, gives us the advantage of taking actions in order to 
eliminate the risk. These risks are eliminated with the objective and impartial view taken in 
this study.  
 
2.3 Philosophical Stance 
The philosophical stance of the study can be thought of as the assumptions of the way the 
researcher views the world (Saunders et al., 2012, p. 128). These assumptions, also known 
as paradigms, guide the way the research should be conducted and what should be 
considered as knowledge (Collis & Hussey, 2014, p. 43). The chosen paradigm of the study 
will be partly determined by the assumptions of the researcher, but it is mainly influenced 
by the dominant paradigm on the research area (Collis & Hussey, 2014, p. 50). There are 
two different approaches to examine these assumptions: ontology and epistemology. 

2.3.1 Ontology 
According Saunders et al. (2012, p. 130) ontology is concerned with how the nature of 
reality is perceived. There are two main ontological standpoints, objectivism and 
constructivism. Under the objectivist view, the nature of reality is considered to be 
objective and external to the researcher and therefore there is only one reality which is the 
same for everyone (Collis & Hussey, 2014, p. 47).  Objectivism is strongly related to the 
positivist paradigm which assumes that social reality is objective, and that it is not affected 
by the act of one investigating it (Collis & Hussey, 2014, p. 43-46). Under this view, reality 
can be studied based on empirical research, that is observation and experiment.  
 
In contrary to objectivism, constructivism views reality as being socially constructed 
(Saunders et al., 2012, p. 132). Under constructivism, each person has their own sense of 
reality and multiple realities exists at the same time (Collis & Hussey, 2014, p. 47). 
Constructivism is related to the interpretive paradigm, that assumes that social reality is in 
our minds, and is subjective and multiple. Due to this view, the social reality is affected by 
the act of investigating it (Collis & Hussey, 2014, p. 44). 
 
This study aims to examine whether relation between the factors having an influence on the 
bank’s capital structure and capital structures of the banks are dependent of the size of the 
bank. In order to meet the purpose of this study, values obtained from the banks’ financial 
statements, mainly from the balance sheets, are going to be observed. Further the research 
questions are going to be answered by objectively analyzing the data by using a statistical 
program. Considering this, it is clear that this study is going to follow the objectivist view 
on reality. The data on the financial statements is expected to be objective, meaning that it 
is constructed under similar rules and structures for all organizations being studied.  

2.3.2 Epistemology 
Epistemological issues concern what can be regarded as acceptable knowledge in a 
discipline (Bryman & Bell, 2015, p. 26). The main issue regarding the epistemological 
assumptions is whether or not the social world can be studied according to the same 
principles and procedures as the natural sciences. There are two main views under the 
epistemological assumption, the positivist view and interpretivist view. Under the positivist 
view, knowledge is considered to come from objective evidence about observation and 
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measurable phenomena (Collis & Hussey, 2014, p. 46). The interpretivist view, on the 
other hand, considers knowledge as subjective evidence from participants. Considering this 
and that the study is following the objectivist view on reality, positivism is chosen as the 
appropriate epistemological assumption for this study. 
 
There are some criticisms towards the positivist assumption as it is seen to lack the ability 
to study the human behavior on a deeper level (Collis & Hussey, 2014, p. 45). This is not 
considered to be a problem in this study as the purpose of this thesis is not to study human 
behavior. In this study, numeric data that is obtained mostly from the balance sheets of the 
banks is going to be studied and objectively examined. As positivism is associated with 
quantitative methods, we believe that it is the most appropriate assumption to choose, even 
with its limitations, because this study aims to use quantifiable research data (Collis & 
Hussey, 2014, p. 44). 
 
2.4 Research Approach 
The research approach describes the use of the theory in practice. There are two main 
research approaches: the deductive approach and the inductive approach. The extent to 
which the theory, that is about to be used in the study, is clear at the beginning of the 
research determines whether the study is going to be deductive or inductive (Saunders et 
al., 2012, p. 143). The deductive approach involves the development of a theory that is then 
subjected to a test through a series of propositions (Saunders et al., 2012, p. 145). 
According to Saunders et al. (2012, p. 145) the deductive approach possesses several 
important characteristics. It attempts to explain causal relationships between concepts and 
variables. Under the deductive research approach, theories are built based on the prior 
literature, and based on these theories, hypotheses are made. These hypotheses are then 
usually tested by using quantitative data. Another characteristic of deductive research is 
that the concepts need to be operationalized in a way that enables facts to be measured 
(Saunders et al., 2012, p. 146). The research is also following the principle of reductionism, 
which refers to it being easier to understand problems when they are reduced to the 
simplest possible elements. Lastly, the deductive research approach is characterized by 
generalization as it attempts to generalize the results from the general to the specific 
(Saunders et al., 2012, p. 144-146). 
 
When using the inductive approach, theory is developed from the observation of empirical 
reality (Collis & Hussey, 2014, p. 7). The inductive approach of using theory starts by data 
collection in order to explore the phenomenon and then building one’s own new theory 
(Saunders et al., 2012, p. 145). Researchers using inductive approach are likely to be using 
qualitative data and a variety of data gathering methods (Saunders et al., 2012, p. 147). 
There actually is a third research approach known as the abductive approach. Under that 
approach, the known premises are used in order to produce testable conclusions, and 
therefore it is a mix of both, deductive and inductive approach (Saunders et al., 2012, p. 
144). As we are not aiming to use qualitative data nor to build up new theories, these 
approaches were not found to be appropriate for this study. 
 
The research approach that is found to be the most suitable for this study is the deductive 
approach. It is closely connected to the positivist view this study is taking (Collis & 
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Hussey, 2014, p. 49-50). The approach is also connected to the use of quantitative data and 
basing the research question on prior literature. There are many theories related to capital 
structure and several studies can be found examining the way institution size affects the 
operations of the banks. Because the literature related to our subject exists and the authors 
are under a strict time limit, it feels optimal to take the deductive approach. Also, as we are 
not coming up with new theories or using qualitative data, having an inductive research did 
not seem suitable for us.  
 
2.5 Research Strategy 
The research strategy is the general plan of the methodology that will be used in order to 
answer the research question (Saunders et al., 2012, p. 680). Methodology refers to the 
approach to process the research, covering a body of methods (Collis & Hussey, 2014, p. 
55). There are three different types of research designs to choose from when making the 
methodological choice: the qualitative, quantitative, and the multiple method (Saunders et 
al., 2012, p. 161). The quantitative research method, that uses numerical data, is connected 
to positivism (Collis & Hussey, 2014, p. 48-49; Saunders et al., 2012, p. 161). The 
positivist studies are characterized by a large sample size, producing precise, objective 
quantitative data, and by making generalizations from the sample to the population (Collis 
& Hussey, 2014, p. 50). The qualitative research method mostly uses non-numeric data 
(Saunders et al., 2012, p. 161). It is connected to interpretivism and characterized by a 
small sample size and by producing subjective data (Collis & Hussey, 2014, p. 50). The 
multiple method is related to abductive approach and is a mix of both quantitative and 
qualitative approaches (Saunders et al., 2012, p. 164).  
 
Following the positivist view and the deductive research approach, the quantitative research 
design is found to be the most suitable for this study. The quantitative research strategy 
often follows the deductive approach that tests the existing theories and aims to generalize 
the results. As we are following the deductive approach and using quantitative data, 
choosing the quantitative research method seems the most appropriate. This study aims to 
analyze the relation between the factors having an influence on the banks’ capital structures 
and the institution size. This is another implication why quantitative research method 
should be applied as they are characterized by studying the relation between variables that 
can be numerically measured and analyzed (Saunders et al., 2012, p. 162). Data on listed 
banks is going to be gathered for the banks headquartered in one of the EU-countries for the 
period from 2009 to 2017, which makes the sample large. The variables used in this study 
can be measured empirically and they consist of numerical quantifiable data. This 
numerical data is then statistically analyzed in order to answer the research question. When 
examining the prior literature on factors affecting capital structure, similar methods of 
assessing data were used.  
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2.6 Perspective of the Study 
This study is conducted from the bank managers view. In this study, the capital structures 
of banks are going to be viewed from the bank managers perspective when examining 
whether the relation between factors of leverage and leverage are dependent of the size of 
the bank. The conclusions of this study are going to help the managers to identify important 
factors that influence the capital structures of the banks of a certain size.  
 
2.7 Literature Search 
The literature search is an important part of the research process (Collis & Hussey, 2014, p. 
76). In order to get a deeper understanding of capital structures in banks, literature relating 
to the subject were gathered and studied. Above obtaining more comprehensive knowledge 
of the subject, we learned a lot of the methodologies used in the previous studies from 
studying the prior literature. Literature has mainly been searched from the Umeå 
University’s web page and from databases such as the Business Source Premier (EBSCO). 
In addition to this, the articles studied functioned as a source for finding other relevant 
literature. There were several studies referring to the same two studies. When the banks’ 
capital structures were being empirically studied, all the recent studies used the study by 
Gropp and Heider (2010) as the foundation for their theory. Gropp and Heider (2010), on 
the other hand, used the study by Frank and Goyal (2009) as their starting point. Because 
Frank and Goyal (2009) argued that the prior literature examining the factors affecting 
capital structure is defective, we decided not to examine the empirical studies that were 
published prior to these two studies too closely. 
 
When searching for articles, the keywords used in the literature search process are 
summarized in table 1. In the literature search process “Peer Reviewed Articles” was used 
as an active filter when searching for articles. Another filter used in the literature search 
required the article to be available as a whole and not just parts of it. From the table 1, it 
can be seen that even with these filters, a vast number of articles could be found. After 
reading through few of them, it became clear that by including the keyword as “any field” 
in the search engine, the search would provide us with many articles that were irrelevant for 
our topic. For this reason, the subject of the article was put to include the keyword. This 
way, the articles suggested by the search engine were more relevant for our subject. Other 
keywords that have been used to find relevant literature for the study are “Bank mergers”, 
“Trade-Off Theory”, and “Pecking-Order Theory”. Relevant literature regarding the Basel 
regulation has been conducted from the website of the Bank for International Settlements, 
as well as, from the publications of the Basel Committee. Course books were used in order 
to find relevant theories for our subject as well as to explain some concepts of the study. 
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Table 1. Keywords used in the literature search. 

Keyword(s) Number of (peer 
reviewed) 
articles found 

Number of articles 
containing search words 
as subject 

Publishing date 

Capital Structure 710 130 5 593 1950 - 2018 

Capital Structure + Banks 118 836 143 1950 - 2018 

Bank Size 550 675 715 1950 - 2018 

Capital Structure + Size 386 331 137 1950 - 2018 

Capital Structure + Basel III 13 794 2 1950 - 2018 

 
2.8 Source Criticism 
It is important to be critical towards the sources of information in order to make sure that 
the literature reviewed is reliable. Scott (1990, p. 19-28) suggests four criteria to assess the 
quality of information: authenticity, credibility, representativeness, and meaning. 
Authenticity refers to the information being genuine and of unquestionable origin whereas 
credibility refers to the information being free from error and distortion. Using primary 
sources instead of secondary sources increases the credibility of information. For this 
reason, primary sources were used when possible in order to make sure that the information 
is accurate. The criterion of representativeness relates to the questions of whether the 
information is typical to its kind, and the criterion of meaning questions whether the 
information is clear and comprehensible. The literature used in this study can be considered 
to be authentic, credible, representable and meaningful. All of the scientific articles referred 
in this study are peer reviewed, and for this reason we believe them to be a credible source 
of information as those have been checked for errors prior publishing. 
 
Another criterion for source criticism is mentioned by Thurén, 2013, p. 7). Above the 
criteria mentioned above, the recency of information should also be considered when 
determining the reliability of the source. Recency refers to the more recent information 
being more accurate and that the older the article is, the more doubtful one should be of the 
accuracy of its content. Therefore, when searching for the literature, the most recent articles 
were examined first.  
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3. Theoretical Framework 
There are several theories that are attempting to explain the decisions behind the capital 
structure of a company and to find the optimal capital structure for that company. In the 
figure 1 below, the most classic theories relating to the capital structure are presented. 
These theories have been widely used in the previous literature examining the banks’ 
capital structures. For this reason, these theories were chosen to be included in the 
theoretical framework. In this section, these theories are going to be described further and 
connected to the problem formulation of the study. Later in the thesis, these theories are 
going to be used when the factors influencing the capital structures of the banks are 
explained.  

Figure 1. A summary of the theories related to the capital structure. 

 
3.1 Modigliani & Miller’s Propositions 
According to Frank and Goyal (2005, p. 6) the propositions by Modigliani and Miller in 
1958 were the first generally accepted theories of capital structure. These propositions have 
some limitations arising from the strict assumptions under which the theory is expected to 
hold. Due to these limitations, more advanced theories started to develop, such as the trade-
off theory and pecking-order theory.  

3.1.1 Proposition I 
Modigliani and Miller (MM) (1958) suggest in their proposition I that the firm’s choice of 
capital structure does not affect the firm value. This proposition has some key assumptions 
such as: there are no taxes, no transactions or bankruptcy costs, there is no asymmetric 
market information, and that the investors and companies have the same borrowing cost. 
The MM proposition I is stated as “The average cost of capital to any firm is completely 
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independent of its capital structure and is equal to the capitalization rate of a pure equity 
stream of its class.” (Modigliani & Miller, 1958, p. 268-269). This means that no matter 
how much or little the firm borrows money, the return of their assets is irrelevant of this 
choice. Therefore, the market value of the firm is independent of the firm’s capital structure 
(Brealey et al., 2014, p. 430). This idea can be easily explained. If there are two streams of 
cash flows, one financed with debt and another with equity, the present value of the firm’s 
cash flow is going the be the sum of the present value of the two streams of cash flows. 
This principle is also known as the value additivity (Brealey et al., 2014, p. 430). The 
principle of value additivity works backwards as well. If the cash flows are split into 
smaller parts, the sum of the values of these parts will always be the same as the un-split 
stream. This in turn can be explained by the principle of the law of conservation of value 
(Brealey et al., 2014, p. 430). The value of an asset remains the same regardless to the 
claims against it. This leads back to the proposition I, as the firm value is determined by the 
real assets on the balance sheet and not by the debt or equity used to finance those assets.  
 
As mentioned, the proposition I is based on several assumptions. In the real world, these 
assumptions do not hold which means that the MM proposition I can be questioned. Several 
studies such as DeAngelo and Stulz (2015) and Ardalan (2017) among others have shown 
that the proposition does not truly hold in the “real” world. These findings show that the 
choice between different capital structures actually matters. The factors excluded in the 
assumptions tells the managers where to look when determining the optimal capital 
structure. For example, when the managers consider debt and taxes they must take into 
account the tax shield which is produced by the debt. The managers also need to take into 
account the increased risk of bankruptcy when taking in more debt. From this, it can be 
concluded that if one does not fully understand the conditions where the MM theory holds, 
one will not truly understand why one decisions regarding the capital structure is better than 
another (Brealey et al., 2014, p. 427). As the leverage ratio is aimed to limit the use of 
leverage in banks, it is important to understand why the capital structure matters. The 
regulators and the management of banks are not indifferent regards to whether the bank’s 
assets are financed by equity or debt unlike what the MM proposition states. 

3.1.2 Proposition II 
The MM proposition II suggests that firms maximize their value by increasing the 
proportion of debt financing: “The market price of any share of stock is given by 
capitalizing its expected return at the continuously variable rate ij.” (Modigliani & Miller, 
1958, p. 271) where i is the expected rate of return or yield. What this proposition means is 
that the shareholders’ can expect a higher rate on return when the firm is leveraged. As the 
debt-to-equity ratio increases, the risk within the firm increases as well. The investors 
increase their required return to match the new increased risk. Therefore, levered firms 
provide higher returns which in turn increases the firm value (Brealey et al., 2014, p. 434). 
 
As the same assumptions hold for proposition II as for proposition I, the accuracy of the 
proposition II can be questioned as well. In the real world, it might not be as preferable to 
take on as much debt as possible as there are, for example, bankruptcy costs that the firm 
should consider. Still, banks are known to be levered to a high extent, which could mean 
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that this proposition can help to explain some of the incentives behind the heavy leveraging 
of banks. 
 
3.2 Trade-Off Theory 
The trade-off theory started to evolve when scholars started to relax the “no tax” and “no 
bankruptcy costs” assumptions in the MM propositions (Howe & Jain, 2010, p. 56). The 
theory has evolved over time and the term trade-off theory can now be used to describe a 
group of related theories. The common expectation in all of these theories is that the firm’s 
management needs to make a valuation of the costs and benefits of debt (Frank & Goyal, 
2008, p. 141). Moreover, these theories often assume that there is an optimal ratio between 
equity and debt so that the marginal costs and marginal benefits of debt are balanced. 

3.2.1 Static Trade-off Theory 
The basic idea of the static trade-off theory is that there is a trade-off between the tax 
advantages of debt and the financial costs of debt. According to Frank and Goyal (2008, p. 
142) the standard presentation of the static trade-off theory is prescribed by Bradley et al. 
(1984). They find that the firm’s debt ratios are related inversely to the expected costs of 
financial distress and to the amount of non-debt tax shields (Bradley et al., 1984, p. 876). 
The findings in the study of Bradley et al. (1984) is built on the previous perception on the 
literature of trade-off theory. Kraus and Litzenberger (1973) presented a trade-off model 
where the debt advantages are balanced out by the costs of the debt. Miller (1977) found 
that the difference in the investors’ personal tax rate between the income from stocks and 
the income from bonds to be influential for the firm’s capital structure. As the investor 
faces lower personal taxes on equity (income from stocks) than on debt (income from 
bonds), the corporate tax advantages of debt are offset. DeAngelo and Masulis (1980) take 
into account the factors that may reduce the firm’s corporate tax burden such as 
depreciation deductions and investment tax credits as non-debt tax shields. When these are 
included in the model, DeAngelo and Masulis (1980, p. 27) find that each firm’s optimal 
level of leverage is based on the interaction between the personal and corporate tax 
treatment of debt and equity. 
 
Another important study in relation to the static trade-off theory is by Myers (1984). He 
defines the theory so that there is a certain debt-to-value ratio that the firm is targeting and 
that the firm is gradually moving towards this ratio. As the optimal debt ratio is often 
portrayed as the trade-off between the costs and benefits of debt, the firms are expected to 
be balancing the values of interest tax-shields against the bankruptcy costs or other 
financial costs, such as the market imperfections and transaction costs, because these costs 
can prevent the firm to make adjustments between its current level of debt and the optimal 
level (Ghazouani, 2013, p. 628; Myers, 1984, p. 577). The choice of the optimal level of 
debt is based on the prediction of what is expected to be the value of the tax shields and 
what is expected to be the cost of the financial embarrassments (Myers, 1984, p. 577). The 
firms are expected to substitute equity to debt or the other way around until the firm value 
is maximized. The optimal point where the firm value is maximized is presented in the 
following graph.  
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Figure 2. The optimal level of debt. Source: Myers (1984, p. 577). 

From this graph it can be seen, that the optimal level of debt for the firm is the point where 
the bankruptcy costs of debt equals out the benefits of the tax-shield on debt. At this point 
the firm value is maximized.  
 
According to Myers (1984, p. 581) the firms that are more risky should be borrowing less 
under the static trade-off theory. He defines risk as the variance rate of the market value of 
the firm’s assets. Higher the variance rate, the more unstable the firm is. For firms that have 
a high variance rate, the probability of default is higher for any given set of debt claims 
(Myers, 1984, p. 581). Myers (1984, p. 581) also points out that the firms holding tangible 
assets that have an active second-hand market are likely to borrow less than firms with 
intangible assets or firms with valuable growth opportunities. The reason for this is that the 
expected costs of financial distress do not depend just of the probability of trouble, but from 
the value that is lost during the times of trouble as well. The intangible assets and growth 
opportunities are more likely to lose their value during the financial distress (Myers, 1984, 
p. 581). 

3.2.2 Dynamic Trade-off Theory 
The dynamic trade-off theory is an important spin-off of the static trade-off theory (Howe 
& Jain, 2010, p. 56). It predicts that firms will actively take actions to stay close to the debt 
ratio predicted by the trade-off theory. In the dynamic trade-off theory, the optimal 
financing decision typically depends on the financing margin that the firm is anticipating 
for the next period (Frank & Goyal, 2008, p. 145). In the next period, it may be more 
optimal to pay out funds instead of raising them. If funds are raised, the management needs 
to decide whether these funds are raised in the form of equity or debt. The level of debt 
within the firm and the optimal debt ratio cannot be the same all the time because the 
market frictions pick on the coming period. This way, the optimal level of the debt in the 
company changes as market conditions change (Frank & Goyal, 2008, p. 149). When the 
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optimal level of debt changes, the firm makes adjustments in order to obtain to the optimal 
level of debt ratio. 
 
Some of the adjustment costs between the firm’s level of leverage and the expected optimal 
amount of leverage come in the form of transaction costs and taxes. Because of these costs, 
it is generally thought that money should be left either to the firm’s or to the investors’ 
hands during times when these adjustment costs create wedges between the firm and the 
investors (Frank & Goyal, 2008, p. 150). The firms also face adjustment costs when a 
random event bumps them away from their target leverage ratio. The firm then need to try 
to offset these events by adjusting their capital structure to the optimal one (Brealey et al., 
2014, p. 466). The adjustment costs between these two debt levels, the actual one and the 
optimal one, is the prime interest of the dynamic trade-off theory. If there were not any 
adjustments costs, the firms should always be at their optimal target debt ratio (Brealey et 
al., 2014, p. 466). 
 
Both the static trade-off theory and the dynamic trade-off theory avoid the extreme 
prediction of the MM proposition II, that stated that the firms should take on as much debt 
as possible (Brealey et al., 2014, p. 466). The theory also rationalizes the moderate debt 
taking in the companies. The increased costs of the financial distress that arise from the 
increased amount of leverage within the banks could explain why the regulators would 
want to limit the debt taking of banks.  
 
3.3 Pecking-Order Theory 
In contrast to the MM propositions and the trade-off theory where the focus is on 
maximizing the firm value by having the optimal amount of debt, the starting point for 
pecking-order theory is in asymmetric information. Managers are expected to know more 
about the firm’s prospects, risks and values than what the investors know (Brealey et al., 
2014, p. 467). According to Frank and Goyal (2008, p. 150) Myers (1984) comes up with 
the pecking order theory as part of his research on the firms’ capital structures. The 
pecking-order theory is described as the framework where the firms prefer internal 
financing over the external one (Myers, 1984, p. 576). The firm also prefers debt over 
equity if it needs to issue securities. There are no well-defined optimal target levels for debt 
in the pecking-order theory.  
 
The reason why firms prefer the internal financing is that there is believed to be some 
asymmetric information on the markets. This asymmetric information affects the firm’s 
choice of the financing source as each of the choice by the management sends a signal of 
how well the firm is doing to the investors. When making the decision of whether to issue 
debt or new shares, the management needs to keep in mind that they have more information 
(Brealey et al., 2014, p. 468). The investors can only guess the true value of the company 
and the reasons behind the management's’ actions. (Frank & Goyal, 2008, p. 151). To get 
rid of this asymmetric information, the firm would need to disclose its plans and prospects 
which is costly (Brealey et al., 2014, p. 468). Above this, the non-disclosed information is 
valuable to the firm’s competitors. Disclosing full information of new technologies and 
operations would be likely decrease the firm’s competitive advantage.  
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This imbalance of information always affects the management’s choice. If the management 
believes that the stock is undervalued, they will issue debt, because otherwise the new 
shares would be sold as a bargain (Brealey et al., 2014, p. 468). Selling shares at a lower 
price of what they really are worth would not increase the firm value, so the management is 
unlikely to do so. If the company would like to issue equity instead of debt, they need to 
keep in mind that the signal they send to their investors is that the stock is overvalued. This 
is because in most of the cases, the management of an overvalued firm will be happy to sell 
equity, whereas the management of undervalued firm will not be as eager to sell (Frank & 
Goyal, 2008, p. 151). As the investors would consider the stock price to be overvalued if 
the management was to issue new stock, the stock price of the shares would drop as no one 
would be willing to pay for the overvalued stock (Brealey et al., 2014, p. 468). Because the 
management does not want to see a drop in the share prices, they will issue debt instead.  
 
In pecking-order theory, the observed debt ratio of the firm reflects the firm’s cumulative 
requirements for external finance (Brealey et al., 2014, p. 469). The reason why there is no 
target debt ratio is that there are two kinds of equity, the internal one, at the top of the 
pecking-order, and the external equity, at the bottom of the pecking order. The firm prefers 
the equity it already holds on its balance sheet, but it will rather take on more debt before 
issuing new shares, as issuing new equity is the costliest of ways the firm can use to finance 
its operations. 
 
The pecking-order theory sheds light to the way the firms prefer to finance their operations. 
The theory predicts that the firm will use their internal sources of cash flow before turning 
to finance its operations with debt. As banks are required to keep some of their equity in 
reserves, some of the amount of the leverage in them can be explained by the pecking order 
theory. As the banks internal sources are tied up on the reserves, the banks use the next 
option on the pecking-order list to finance their operations, debt. 
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4. Literature Review & Development of Research Questions 
In this section, the findings of previous research relating to size of the bank, the capital 
structure of the bank, the main factors having an effect on the capital structures of banks’, 
and the effects of regulatory capital on the banks’ capital structures are going to be 
presented. After this, the research questions are going to be formulated based on the 
findings of the previous studies. 
 
4.1 Size of the Bank 
The size of the bank has found to be an important factor for the operations of the bank. The 
larger institutions have access to economies of scale and scope. They can also diversify 
their risks more efficiently. Sorokina et al. (2017, p. 51) suggests that the size of the bank 
may affect the capital structures of the banks even more than the previous studies have 
expected. Capital structure and whether it is determined by the institution size has not 
previously been studied by dividing the sample to cover a group of small and large banks. 
The previous studies examining the impact of bank size on profitability, lending behavior 
and risk have been studying this impact by dividing the sample in two groups representing 
the small and large banks. Shehzad et al. (2013) studied the relationship between size, 
growth, and profitability of commercial banks. They examined 15 000 commercial banks 
operating in 148 countries during the time period from 1988 to 2010 and found that large 
banks in OECD countries were more profitable than small banks, and that this relation did 
not exist outside the OECD countries (Shehzad et al., 2013, p. 1754 & 1761). The authors 
also found that the growth of the banks is not persistent when growth denotes to the 
profitability of the bank.  
 
Berger et al. (2005, p. 266) found that large banks lend primarily to larger firms with good 
accounting records whereas small banks lend to more difficult credits. The authors also find 
that larger banks lend at greater distance, interact more impersonally with their borrowers, 
have shorter and less exclusive relationships with their clients, and are not as effective at 
relieving credit constraints. These results imply that small banks have a competitive 
advantage in lending based on soft information (Berger et al., 2005, p. 266). With soft 
information, it is referred to information that cannot be verifiably documented. As the loans 
given on softer information are more risky, it can be concluded that the larger banks 
systematically try to pick off the largest, safest and easiest-to-evaluate credits (Berger et al., 
2005, p. 264). This statement is in line with the findings of Haynes et al. (1999) who found 
that the large banks more commonly lend to larger, more mature, and more financially 
stable firms. On the other hand, Beck et al. (2013) did not find smaller banks to be better in 
providing access loans for any type of firm.  
 
The effects of monetary policy on banks of different sizes were examined by Kishan and 
Opiela (2000). They divided the sample of their study into six groups depending on the 
asset sizes of the banks and these groups were further divided into three other groups 
depending whether the bank is undercapitalized, adequately capitalized, or well-capitalized. 
The argument of the authors was that the asset size of the bank and the capital held by the 
bank affect the bank’s ability to raise funds and maintain loan growth during contractionary 
monetary policy (Kishan & Opiela, 2000, p. 138). This argument was supported by the 
finding that the smaller undercapitalized banks were found to be the most sensitive to 
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monetary policy. During contractionary monetary policy, these banks were found to be 
unable to raise alternative funds in order to continue financing loans. 
 
Demirguc-Kunt et al. (2013, p. 1152) studied the effects of the last financial crisis on stock 
returns for different bank sizes for a sample covering “advanced” countries meaning that 
they included 12 developed countries in their sample. They found that prior to the crisis, the 
quality of the capital does not play a significant role for the banks’ stock returns 
(Demirguc-Kunt et al., 2013, p. 1162). In their study, the capital is considered to be of 
higher quality when it is less risky. After the financial crisis, the stock returns of larger 
banks were found the be more affected if the banks were holding capital of lesser quality. 
The relation between stock returns and quality of capital was found to be similar for smaller 
banks but not as strong. The effects of the last financial crisis were studied by De Haan and 
Poghosyan (2011) as well. They investigated the effects of the crisis on the earnings of the 
banks. The larger banks were found to have lower earnings volatility and this inverse 
relation became even stronger during the crisis (De Haan & Poghosyan, 2011, p. 51). 
Therefore, the larger banks, according to this study, can be considered to be more stable. 
 
When studying the operational risks that the commercial banks are facing, Muriithi (2017, 
p. 46) found that the bank size moderates the effect of internal and external fraud on 
financial performance by shrinking it. Chen et al. (2011, p. 2115) also studied the relation 
between the risks and the bank size by decomposing risk into two components: firm-
specific risk and systematic risk. They found that the increase in the size of the bank leads 
to a reduction in the firm-specific risk. These findings are in line with the findings of 
previous studies. Demsetz and Straha (1997) found that the banks can decrease the firm-
specific risk through diversification and the growth in assets may enhance this 
diversification. Another finding by Chen et al. (2011, p. 2115) is that the reduction in 
systematic risk is obtained at the expense of higher systematic risk, concluding that larger 
banks obtain less firm-specific risk but more systematic risk. The relation between bank 
size and risk was also studied by Bhagat et al. (2015). They found that the relation between 
size and risk-taking is positive, and that this relation is not driven by size per se but also by 
the amount of leverage in the banks (Bhagat et al., 2015, p. 533). The authors also found 
that larger banks have more leverage than smaller banks. 
 
4.2 Capital Structure in Banks 
According to DeAngelo and Stulz (2015) the bank’s capital structure holds a lot more 
leverage compared to the amount of a non-financial firm. Liikanen et al. (2012) state the 
same, and Gropp and Heider (2010) show the great difference between the amount of 
leverage in banks compared to non-financial companies by comparing their sample to the 
sample of a similar study by Frank and Goyal (2009). The median book leverage is 92.7 
percent for banks compared to 24 percent for non-financial firms (Gropp & Heider, 2010, 
p. 593).  
 
The Banking sector has some unique characteristics, which make the capital structure of 
banks to differ from the capital structure of non-financial firms. Unlike non-financial firms, 
banks are heavily regulated, they can raise funds by taking in deposits, and their liabilities 
are guaranteed by the government to some extent (Gropp & Heider, 2010; Sorokina et al., 
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2017). One form of the banking regulation is the regulatory capital requirements that the 
banks are facing. The regulatory capital requirement requires the banks to hold a certain 
amount of equity capital on their balance sheets (Hull, 2015, p. 683). This equity is then 
used to absorb losses that the banks might face (Hull, 2015, p. 330). As the banks are 
required to keep a certain amount of equity on their balance sheet, the banking regulation 
affects the funding mix (debt and equity) of the bank. When the non-financial firms can 
rely on any amount of debt financing as long as they can find lenders willing to provide 
them with funds, banks need to always keep some equity in them (Admati, 2016, p. 5). 
There are also consequences for the bank if the capital requirements are not met. If the 
regulators believe that the bank is holding too little equity, the way the bank uses its equity 
might be limited. For example, when the bank is not meeting its capital requirements, it 
might not be allowed to pay bonuses for its employees, or dividends for its investors 
(European Council, 2017).  
 
Banks leverage also differs from that of the non-financial firms. When the customers of a 
bank are depositing their money on their bank accounts, they are actually borrowing money 
for the bank. For these deposits banks pay a lower return but provide services such as 
ATMs (Admati, 2016, p. 5). Even though banks can finance their operations by taking in 
more deposits, previous studies have found a trend of the banks leveraging themselves less 
with deposits and more with non-deposit debt (Gropp & Heider, 2010, p. 604). As the non-
financial firms do not generally have access to deposit debt, the measures used to study the 
level of debt within the financial firm and non-financial firm differ (Joida & Hallara, 2015, 
p. 894). The debt of non-financial firms is usually studied by examining the ratio of long-
term debt divided by assets, whereas the financial firms are studied by dividing the total 
liabilities by assets. If only the long-term debt was included in the ratio when examining the 
leverage of financial firm, deposits would not be included in the measure.  
 
Another unique characteristic of banks is that substantial proportion of their liabilities are 
guaranteed by the government (Sorokina et al., 2016 p. 36). In order to maintain confidence 
in banks, government regulators in many countries have introduced guaranty programs 
(Hull, 2015, p. 30). These programs typically insure depositors against losses up to a 
certain predetermined level. In the countries belonging to European Union the national 
deposit guarantee schemes ensure that all deposits up to €100 000 are protected through this 
program (European Commission, n.d.). Deposit insurance increases moral hazard in the 
banking sector (Hull, 2015, p. 31). The deposit insurance allows banks to follow riskier 
strategies that without the insurance would not be feasible. For example, the banks can 
increase their deposit base by offering high interest rates on those deposits and then use 
those funds to make risky loans. Without the deposit insurance, the depositors would be 
likely to consider the bank to be too risky, which would lead them to withdraw their money 
from the bank (Hull, 2015, p. 31). In this case, with moral hazard is meant the possibility 
that the behavior of an insured entity changes due to the existence of an insurance contract 
(Hull, 2015, p. 681). This moral hazard problem is mitigated by requiring banks to hold a 
minimum amount on capital (Gropp & Heider, 2010, p. 595). 
 
There are some theoretical studies trying to explain the capital structure of banks. Diamond 
and Rajan (2000) find that the bank capital is affected by the safety of the bank, the bank’s 
ability to refinance at a low cost, and the bank’s ability to collect repayment from 
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borrowers or the banks willingness to liquidate those payments. In the model of Diamond 
and Rajan (2000), the agency costs of debt are not ruled out, which in turn partly explains 
why leverage is seen as an attractive choice for the bank (DeAngelo & Stulz, 2015, p. 224). 
DeAngelo and Stulz (2015) eliminate these agency costs from their theoretical model, yet 
they still find the high amount of leverage being optimal for banks. Allen et al. (2011) state 
that in perfectly competitive markets, banks may find it more optimal to use costly capital 
instead of leverage. The idea is that both the loan rate charged by the bank and the bank’s 
capital provide incentives to monitor, and that the competition on the credit market may 
provide some market discipline from the asset side of the bank’s balance sheet (Allen et al., 
2011, p. 1008). The use of capital in monitoring brings higher borrower surplus for the 
bank, which in turn may explain why banks hold more capital in them than what the 
regulators require. 
 
There is no agreed optimal level of leverage within the banks. There are arguments for both 
high leverage (DeAngelo & Stulz, 2015) and low leverage (Admati & Hellwig, 2013, p. 88; 
Miles et al. 2013) to be the most optimal choice for the bank. The minimum capital 
requirement can be considered as the limit of optimal capital structure of banks for the 
stakeholders. If the amount of leverage was higher, the risk that the bank might end in 
trouble is higher which in turn means that the risk that the government (taxpayers) need to 
bail out the bank is higher. 
 
4.3 The Main Factors Affecting Bank’s Capital Structures 
The empirical literature of the determinants of capital structure is characterized by the lack 
of one overall structural theoretical model (Jouida & Hallara, 2015, p. 894). The recent 
studies examining the capital structure of companies and banks, as well as, the factors 
affecting it are greatly influenced by the study by Frank and Goyal (2009), where the 
authors identify six factors that can empirically be expected to have an effect on the firm’s 
capital structure. What differentiates the study from the previous research on capital 
structure is that instead of trying to find support for a certain theory, the researchers are 
attempting to find factors that can be used to explain the capital structure in general. Capital 
structure is most commonly examined by studying the amount of debt within the company. 
There are many studies that have been trying to identify these factors that can be expected 
to have some influence on the amount of debt on the company’s balance sheet. Titman and 
Wessels (1988) found no empirical evidence for non-debt tax shields, volatility collateral 
value, or future growth to have an effect on the firm’s debt ratio. The results in the study by 
Harris and Raviv (1991) state the exact opposite to that. Rajan and Zingales (1995) state 
that factors such as market-to-book, profit, tangibility of assets, and sales have an effect on 
the capital structure. According to Hull (1999), Hovakimian et al. (2001), and Faccio and 
Masulis (2005) the industry median leverage is usually used as the proxy for the target 
leverage ratio for the firm. Barry et al. (2008) state that the debt conditions matter. When 
the current interest rates are low compared to the historical levels, firms issue more debt. 
 
From the prior literature, Frank and Goyal (2009) identified factors such as profitability, 
growth, size, industry conditions, nature of assets, taxes, risk, supply-side factors, stock 
market conditions, debt market conditions, and macroeconomic conditions. These factors 
were widely used in the literature of capital structure, but only the profitability, size, 
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growth, nature of assets, industry conditions, and macroeconomic conditions were found to 
have an effect on the firm’s capital structure. Following these findings, Gropp and Heider 
(2010) showed that the capital structure of banks is driven by similar factors to those 
identified in the study by Frank and Goyal (2009).  

4.3.1 Profitability 
According to Frank and Goyal (2009, p. 7) firms that are more profitable are facing lower 
expected costs of financial distress. The interest tax shields are also more valuable for 
profitable firms. For these reasons, the trade-off theory predicts that more profitable firms 
finance their operations with more debt (Frank & Goyal, 2009, p. 7). These predicted 
effects that the profitability has on leverage under the trade-off theory are not agreed on 
among the different scholars (Frank & Goyal, 2009, p. 7). Kayhan and Titman (2007, p. 8) 
argue that leverage and profitability are negatively related. The reason for this is that firms 
are accumulating profits passively. According to the pecking-order theory firms prefer 
internal funds over the external ones. Frank and Goyal (2009, p. 7) state that if the 
dividends and investments are fixed, more profitable firms will be less levered over time 
under the pecking-order theory. 
 
Profitability was found to be an important factor for the firm's capital structure by Frank 
and Goyal (2009). This finding is supported by Gropp and Heider (2010), Jouida and 
Hallara (2015), and Sorokina et al. (2017) who also found profitability to be one of the 
factor affecting the bank’s leverage. Above this, Gropp and Heider (2010) found 
profitability to be a factor having first-order importance on the bank’s capital structure, 
which means that profitability is one of the variables in the core model explaining capital 
structure. Variables with first-order importance were found to be significant under different 
scenarios examining market and timing conditions. 

4.3.2 Size 
According to Frank and Goyal (2009, p. 7-8) firms that are large and more diversified face 
lower default risk. The authors also point that older firms with good reputation in debt 
markets face lower debt-related agency costs. These statements are then connected to the 
capital structure theory by stating that under the trade-off theory, larger and more mature 
firms are predicted to have more debt. When connecting the statements to the pecking-order 
theory, the authors point out the inverse relation between leverage and firm size, as well as 
with the maturity of the firm. This can be explained by the larger firms being better known 
as they have been around for a longer time. The firm being old means that the company has 
had time to retain earnings and therefore had access to internal equity financing. Frank and 
Goyal (2009), as well as the following studies focusing on banks’ capital structure by 
Gropp and Heider (2010), Jouida and Hallara (2015), and Sorokina et al. (2017) found the 
size of the institution to be one of the main factors having an impact on the capital 
structure. This factor was also found to be of first-order importance by Gropp and Heider 
(2010). 
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4.3.3 Growth 
Frank and Goyal (2009, p. 8) argue that firms that are growing place a greater value on 
stakeholder co-investment and therefore the trade-off theory predicts that leverage is 
reduced by growth. The pecking-order theory predicts otherwise. According to pecking 
order theory, firms with more investments should accumulate more debt over time when the 
profitability of the firm is held fixed (Frank & Goyal, 2009, p. 8). This way, leverage and 
the growth opportunities are positively related under the pecking-order theory. Growth has 
been found to be an important factor to both non-financial firms (Frank & Goyal, 2009), as 
well as, for financial firms (Gropp & Heider, 2010; Jouida & Hallara (2015); Sorokina et 
al., 2017). Just like profitability and size, growth has been seen to have a first-order 
importance for the bank’s capital structure (Gropp & Heider, 2010). 

4.3.4 Collateral 
Assets that are given as a security for a loan are collateral (Brealey et al., 2014, p. 357). 
When comparing the amount of collateral held by banks versus the non-financial firms, 
Gropp and Heider (2010, p. 593) found that banks hold much less collateral than non-
financial firms. According to Jouida and Hallara (2015, p. 897) the moral-hazard regarding 
debt can be reduced by using collateral, which decreases the risk associated with debt. 
When this statement is connected to the trade-off theory, the reduction in risks associated 
with debt leads to decreased costs of debt, which in turn allows the bank to be more levered 
without increasing the cost of financial distress. Collateral was found to be as an important 
factor for the bank’s capital structure by Gropp and Heider (2010) and Sorokina et al. 
(2017), and to be of first-order importance as well (Gropp & Heider, 2010). Jouida and 
Hallara (2015) found collateral to be an unimportant factor for French banks during the 
time period from 2000 to 2012.  
 
Frank and Goyal (2009) did not include collateral in their model, but they tested the impact 
of tangible assets on leverage. Tangible assets are for an example, property, plant and 
equipment. They are easier for outsiders to value, which lowers the expected costs (Frank 
& Goyal, 2009, p. 9). Tangibility makes it also difficult for shareholders to substitute high-
risk assets for low-risk ones. The smaller costs for financial distress and fewer debt-related 
agency problems predict leverage and tangible assets to be positively related (Frank & 
Goyal, 2009, p. 9). Frank and Goyal (2009) found tangible assets to influence the firm’s 
capital structure. As tangible assets may be used as collateral, this finding supports the 
results of the other studies that collateral is an important factor for capital structure. 

4.3.5 Dividends 
Banks that pay dividends should face a lower cost of issuing equity because they are well 
known for their investors (Gropp & Heider, 2010, p. 598). Facing a lower cost for equity 
financing can make equity financing more preferable over the debt financing. Gropp and 
Heider (2010, p. 593) found that nearly 95 percent of publicly traded banks pay dividends, 
while only 43 percent of non-financial firms are paying it. Dividends has been found as a 
significant factor for bank’s capital structure by Gropp and Heider (2010), Jouida and 
Hallara (2015), and Sorokina et al. (2017). It as well, is of first-order importance (Gropp & 
Heider, 2010).     
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4.3.6 Risk 
Frank and Goyal (2009, p. 9) state that firms with more volatile cash flows are facing 
higher expected costs for financial distress and therefore those firms should be using less 
debt. The volatile cash flows will also reduce the probability that the tax shield will be 
utilized, which reduces the incentive to take more debt. According to the authors, risk is 
injurious for stakeholder co-investment and therefore under the trade-off theory, higher risk 
should lead to the firm taking less debt. 
 
Firms with volatile stocks are expected to be the firms that are quite unstable in the study 
by Frank and Goyal (2009, p. 10). For this kind of firms, it seems probable that they would 
suffer from the adverse selection. If this is the case, then according to Frank and Goyal 
(2009 p.10), the pecking-order theory would predict that firms that are more risky have 
more leverage. The authors also mention that the firms with volatile cash flows might need 
to occasionally access the external capital markets. Risk was found to be an important 
factor for bank’s capital structure by Gropp and Heider (2010), and Sorokina et al. (2017). 
Risk as well is of first-order importance as a factor explaining the bank’s capital structure 
(Gropp & Heider 2010). 
 
4.4 Regulatory Capital 
The previous studies examining the banks’ capital structures often study the banks’ 
regulatory capital in addition to the banks’ leverage. The relation between regulatory 
capital and capital structure can be examined under two views, the standard view and the 
buffer view. The standard view regarding the banks’ capital structures is that the capital 
regulation constitutes as an additional, overriding departure from the Modigliani-Miller 
irrelevance proposition (Gropp & Heider, 2010, p. 595). According to this view, the 
ordinary corporate finance determinants should have little or no explanatory power in 
relative to the regulation for the capital structures of the banks. Under the buffer view it is 
seen that, the impact of regulation has banks holding capital buffers above the regulatory 
minimum in order to avoid the costs associated with issuing new equity at short notice 
(Gropp & Heider, 2010, p. 595). The buffer view expects that banks facing a higher cost of 
issuing equity should be less levered. The cost of issuing equity arises from the asymmetric 
information under this view (Gropp & Heider, 2010, p. 595). 
 
When regulatory capital has been studied in relation to the capital structure of banks, the 
old regulation has mainly been used as the data studied in those articles has been older. 
Gropp & Heider (2010) found capital regulation to be an important factor for the banks’ 
capital structure only when the banks were below the regulatory requirement. The more the 
banks are above these requirements, the less these requirements affect the decisions made 
regarding the bank’s capital structure. Sorokina et al. (2017) make a similar finding as the 
factors of leverage are found to be mostly insignificant when the bank is close to the 
regulatory requirements. The regulatory capital held by the banks has been analyzed by 
Gropp and Heider (2010), and Jouida and Hallara (2015). The factors affecting leverage 
were tested in relation to the buffers the banks are required to keep under the capital 
regulation. These findings were then compared to the results received by examining how 
these factors affect leverage. Gropp and Heider (2010, p. 612) found considerable 
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consistency between these two regressions and similar findings were made by Jouida and 
Hallara (2015, p. 899-900). 
 
As the previous studies have focused on the previous regulation, the Tier 1 capital has been 
used as the main capital measure for the regulatory capital. Tier 1 capital is simply 
calculated by first determining the risk-weighted assets of the bank by summing up the 
bank’s assets, which all are assigned with a different risk-weight depending on how risky 
the asset is seen to be (Hull, 2015, p. 327). The Tier 1 capital is then calculated as a 
proportion of these risk-weighted assets, and the purpose of Tier 1 capital is to absorb 
losses that the banks may face. As the framework of calculating Tier 1 capital is actually 
more complex than the simple example given above, a more detailed explanation of how 
the Tier 1 capital is calculated is given in the appendix 1. 
 
The Basel III regulation introduced a new measure to determine the minimum amount of 
regulatory capital the banks are required to hold, the leverage ratio. The leverage ratio is 
calculated as the capital measure over the exposure measure (BCBS, 2014, p. 1). The 
capital measure is the Tier 1 capital of the bank. The exposure measure is the sum of on-
balance sheet exposures, derivatives exposures, securities transaction exposures, and off-
balance sheet items. The on-balance sheet exposures include all the assets on the balance 
sheet, whereas the derivative exposures are calculated as replacement cost plus add on 
(BCBS, 2014, p. 3-4). The replacement cost is the current cost of the derivative contract, 
obtained by marking to market, and the add on is the potential future exposure for the 
derivative5. The securities transaction exposures include transactions such as repurchase 
agreements, and security lending and borrowing when the transaction does not lead to 
balance sheet assets (Hull, 2015, p. 360). The off-balance sheet items are letter of credit, 
loan commitments, loan substitutes, and acceptances. There are no risk-weighting 
adjustments made for these exposures (Hull, 2015, p. 360).  
 
The new leverage ratio was introduced because the level of excess leveraging in banks was 
seen to be a problem. The aim of the ratio is to restrict the build-up of leverage in the 
banking sector, and the requirement that the banks need to hold a leverage ratio higher than 
3 percent became binding in January 2018 (BCBS 2014). Even though the requirement 
became binding in 2018, banks were already aware of the changes in 2009 (Smith et al., 
2017, p. 2). Smith et al. (2017) studied the effects of leverage ratio and found that banks 
started to make changes in their funding and investment behavior after the announcement 
of leverage ratio becoming the new ratio determining the minimum capital requirement. 
The authors show how banks that did not meet the requirement of having leverage ratio 
above three percent prior the year 2010 started to strengthen their leverage ratio after being 
informed of the ratio as the amount of the banks not meeting the requirement decreased 
from 17 percent prior the year 2010 to seven percent in 2014 (Smith et al., 2017, p. 29). 
 
Based on this finding, the relation between the new capital requirement and capital 
structure can be studied as it can be assumed that the banks started to be affected by the 
leverage ratio requirements once the ratio was introduced. Smith et al. (2017, p. 29) make a 
                                                
5 A derivative is a financial instrument whose price derives from the price of another asset (Hull, 2015, p. 
674). 
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similar assumption in their study and support this expectation by noting that the banks were 
required to start disclosing their leverage ratios to supervisors in 2013. Disclosing the 
leverage ratio for the public became mandatory in 2015 (Smith et al., 2017, p. 11), which 
means that obtaining data from the leverage ratios of banks prior that year is problematic. 
The previous studies have been studying the leverage ratio of banks prior this year by 
dividing the Tier 1 capital of the bank by the bank’s total assets. This way of calculating the 
leverage ratio has been found to be highly correlated with the actual definition of leverage 
ratio and therefore provides a reliable proxy for the bank’s leverage ratio (Smith, et al., 
2017, p. 31).   
 
4.5 Research Questions 
The capital structure theories, described in the theoretical framework, do not imply that the 
theories would explain the capital structure of either the larger or smaller banks better. 
Then again, the previous literature has found that the profitability and the risk affect the 
banks of different sizes in a dissimilar way. The bigger banks are found to be more risky 
and profitable. Because these factors are also found to be important for leverage and 
therefore the capital structure, this hints that the factors previously found important for the 
banks’ capital structures may explain the capital structures of banks of a different size to a 
different extent. Therefore, we are going to test whether the relation between the factors 
previously found to have an impact on leverage and leverage is dependent by the size of the 
bank. In order to examine this relation, our first research question is formulated as: 
 
RQ1: Is the relation between the bank’s leverage and profits, size, growth, collateral, 
dividends, and risk dependent on the size of the bank? 
 
Above this, as the banking regulation has changed, we are going to study the relation 
between capital structure and regulatory capital by using the leverage ratio as a measure for 
regulatory capital. Because the leverage ratio was introduced in order to limit the leverage 
taking of the banks, we believe that this relation between capital structure and regulatory 
capital may have changed a bit. Therefore, this relation between regulatory capital and 
capital structure needs to be re-examined by using the leverage ratio as the measure for 
regulatory capital. Our second research question is formulated as: 
 
RQ2: What is the relation between the bank’s capital structure and regulatory capital 
when regulatory capital is measured by leverage ratio? 
 
When studying this relation, we are going to make the same assumption as Smith et al. 
(2017) that the banks started preparing themselves for the regulatory changes immediately 
after finding out about the changes.  
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5. Method & Data 
The method for gathering and analyzing data are explained in this section. First the data 
gathering, and sample are presented and discussed. Following this, the variables used in 
this study and how they are expected to affect the capital structures of banks’ is going to be 
explained. Lastly the statistical tools used to analyze data are going to be described.  
 
5.1 Data Gathering & Sample 
The chosen population for this study is the listed banks headquartered in one of the member 
countries of the European Union. The reasoning behind this choice is that all the national                                                                         
financial regulatory agencies must follow the regulation set by the European Central Bank. 
This makes our sample more homogenous as if the population included banks from the 
Asian countries or from the Americas because the regulatory framework that those banks 
follow may differ a bit. This is because all the countries following the Basel regulation have 
some freedom in the way they decide to implement the requirements in their legislation.   
 
The starting year for data gathering was decided on 2009 because that is when the Basel III 
leverage ratio was first introduced. Smith et al. (2017) make an assumption that that is the 
point when banks started making preparations in order to meet the new requirements. They 
also show that the banks that were not meeting the requirements set by the leverage ratio 
before 2010 changed their risk taking in order to meet the new requirements. We are going 
to make the same assumption in this study as was made by Smith et al. (2017). Another 
reason to include the year 2009 in the sample arises for the prior literature as well. 
Regulatory capital has been predicted and demonstrated to only affect the leverage taking 
of banks that are close to the requirements (see Gropp & Heider, 2010; Sorokina et al., 
2017). Because of this, the sample needs to cover banks that are not meeting the 
requirements. As the banks’ attempts to improve their leverage ratios could already be seen 
in 2010, we believe that the number of observations for banks not meeting their regulatory 
requirements can be increased by including the year 2009 in the sample. This should help 
us to study the nature of the relation between regulatory capital and capital structure. The 
last period to gather data of was decided on 2017. There are two reasons for this. First, we 
cannot obtain any annual data more recent than that. Second, in December 2017, the BCBS 
announced reforms to the Basel III regulation, becoming effective in 2022, which is going 
to affect the definition of the leverage ratio as well (BCBS, 2017). Considering this, 
studying a longer sample is not plausible as the banks can be assumed to have started 
preparing for the new changes in 2018. 
 
The data used in this study is secondary data gathered from the Eikon database. The Eikon 
is a database by Thomson Reuters providing information that the traders require (Thomson 
Reuters, n.d.). All the listed companies that were labelled as “bank” by Eikon were 
included in the sample. This includes publicly traded commercial and investment banks, as 
well as, bank-holding companies. Similar bank types were included in the samples of the 
previous studies. Through the Eikon database, we obtained information from the banks’ 
consolidated balance sheets and income statements, stock prices, dividends, and country 
level economic data. The data was in annual form and first covered 237 banks in 26 
countries. There were 99 banks missing all the information other than the name of the bank 
and country of headquarters and these banks were excluded from the sample. As some of 
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the banks had not been listed for the whole sample period, we excluded the bank years of 
those bank’s data that they had not been listed on. Above this, if the bank was missing a lot 
data that was needed in order to construct the variables used in the model, the bank was 
eliminated from the sample. In total 37 banks were excluded as they were missing too much 
data. 
 
The final sample covers 101 banks in 22 EU countries and 846 bank years. This sample 
was then divided into two groups, big and small banks, based on the median of the assets. 
Banks that had assets below 50 million euros were bundled in as small banks, and banks 
with more than 50 million euros on their assets was bundled in as larger banks. The 
sampling error in this study was attempted to mitigate by including all the members of the 
population if possible. The larger the size of the sample, the lower the likelihood for errors 
in generalizing the population (Saunders et al., 2012, p. 265). Larger the sample, the more 
accurate the generalizations are. This was another reason why we attempted to have as 
extensive sample as possible. 
 
After retrieving the data, it was first worked on excel before transferred to the statistical 
program Stata 15. The variables were constructed by utilizing excel. Most of the data 
needed in order to build up the variables was obtained directly from Eikon, the only 
exception was the Tier 1 capital, that is needed in order to calculate the leverage ratio of the 
bank. Eikon did not have direct information of the banks’ Tier 1 capital prior the year 2013. 
What Eikon had, was the Tier 1 capital ratio, and the risk-weighted assets for the years 
2009 to 2013. As Tier 1 capital ratio is calculated as Tier 1 capital divided by the risk-
weighted assets (Hull, 2015, p. 330), we could reverse engineer the Tier 1 capital for the 
missing years. In order to make sure that this reverse engineering gave accurate results, this 
method was tested on years where the Tier 1 capital was available. The values given by the 
reverse engineering corresponded to the actual values the banks had as their Tier 1 capital. 
When comparing some of the values obtained by reverse engineering to the numbers the 
banks were disclosing on their annual reports, the values were found to match. From this, it 
was concluded that reverse engineering produced accurate values. Once the variables were 
build, they were all converted into the euros of the year 2010 by using the GDP deflator 
because this had been done for the data in the previous studies. 
 
5.2 Bias 
When downloading our data set, we incorporated inactive banks to our sample. This was 
done in order to eliminate the survivorship bias. Survivorship bias occurs when 
observations that are part of the sample are not included into it. If data covering only the 
active banks was retrieved, banks that had gone bankrupt between the years 2009 and 2017 
would not had been included in the sample even though they would have been part of it 
during the years they were still active. Gropp and Heider (2010, p. 592) could show the 
magnitude of survivorship bias in their study as 12 percent of the banks present in 1994 
were no longer active in 2004. A similar downward trend was also presented by Jouida and 
Hallara (2015).  
 
Including both the active and inactive banks eliminates the survivorship bias in our sample. 
It can also explain some of the missing data received from Eikon. As we were only 
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focusing on the years 2009-2017, the blank data obtained for some of the banks could be 
explained by the banks going bankrupt or having merged with another one, leading that 
bank to be inactive.  
 
5.3 Variables 
In this study, we have utilized the factors found significant for capital structure by Frank 
and Goyal (2009), Gropp and Heider (2010), and Sorokina et al. (2017). The table 2 below 
presents the predicted effects of the explanatory variables on leverage. Under the corporate 
finance view, the predictions are made by considering the theory relating to capital 
structure, mainly to the trade-off theory. The other view presented in the table is the buffer 
view, that assumes that banks are holding more capital than required by the regulators. 
Under the buffer view, if the bank is facing higher cost for issuing equity, it is expected to 
be less levered (Gropp & Heider, 2010, p. 595). 
 
Table 2. The predicted relation between the explanatory variables and leverage. 

Source: Gropp & Heider (2010, p. 595).  
 

 Corporate finance Buffers 

Profits - + 

Size + +/- 

Growth - + 

Collateral + 0 

Dividends - + 

Risk - - 
 

5.3.1 Leverage 
Capital structure is most often studied through some kind of a debt ratio (Frank & Goyal, 
2009, p. 11). These ratios vary according to whether book measures or market values are 
used. The ratios also differ in what forms of debt are considered in the ratio. Some consider 
total debt and some only the long-term debt. Frank and Goyal (2009) showed that the 
choice among the main definitions for leverage is somewhat irrelevant as the results of their 
tests using the four main definitions for leverage; the ratio of total debt to market value of 
assets, the ratio of total debt to book value of assets, and the ratios of long-term debt over 
the market and book value of assets were robust. 
 
In this study, we follow the definition for book leverage by Gropp and Heider (2010). 
Instead of dividing the total debt by book value of assets, the book leverage is calculated as 
one minus the ratio of book value of equity over the book value of assets. This way the 
proxy for leverage includes both debt and non-debt liabilities such as deposits (Gropp & 
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Heider, 2010, p. 596). The argument of studying leverage this way instead of just using 
debt is, that this way leverage is better defined and includes the liabilities of the banks that 
are not typical for non-financial firms. According to Gropp and Heider (2010, p. 596) 
leverage increases the sensitivity of equity to the underlying performance of the financial 
firm. This can be explained by leverage making the bank more sensitive to economic 
downturns and losses and with little equity the bank does not have a lot of room for losses. 
As the capital requirements are imposed on book values, it is important to study leverage 
through the book measure (Gropp & Heider, 2010, p. 596). 
 
Measure:  
Book leverage  

5.3.2 Profitability 
By following the definitions of previous studies for profitability, the variable is calculated 
as the ratio of the sum of the net income and interest expenses divided by the total assets. 
Under the corporate finance view the profitability of the firm is expected to have a negative 
effect on the bank’s leverage. When the bank is more profitable, it generates cash flows that 
can be used to finance the bank’s operations. Under the buffer view, the expected effect 
that the profitability has on leverage is positive. Banks that are more profitable can be 
assumed to be more able to obtain a better price for debt, or to be better known (Gropp & 
Heider, 2010, p. 595). 
 
Measure: 
Profitability  

5.3.3 Size 
The size of the institution is measured by the natural logarithm of total assets. Another 
measure used to describe size is a dummy variable for mature firms. The variable takes the 
value of 1 when the firm has been listed in Eikon for longer than five years. For companies 
that have been listed under five years, the variable gives the value of 0. As the older banks 
have had time to retain earnings that have allowed them to grow, the more mature banks are 
usually bigger in size. These banks are also often better known which gives them better 
access to debt markets. Due to these reasons size is expected to have a positive effect on 
leverage under the corporate finance view. The effect size has on regulatory capital is 
ambiguous (Gropp & Heider, 2010, p. 595). Larger banks may hold buffers of a smaller 
size if they are better known. Then again, larger banks may hold larger buffers as they may 
be more complex, which makes the asymmetric information more important factor for 
them. 
 
Measures: 
 i) ln of assets ii) maturity (dummy) 

5.3.4 Growth 
The most common measure for growth opportunities is the market-to-book ratio (MTB) 
(Frank & Goyal, 2009, p. 8). It is also shown to be the most reliable one by Adam and 
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Goyal (2008). According to Frank and Goyal (2009, p. 8), a higher MTB ratio may also be 
influenced by stock mispricing. If the market timing derives the decisions made on capital 
structure, a higher market to book ratio should reduce leverage as firms exploit equity 
mispricing by issuing equity. Another proxy for growth is the change in the natural 
logarithm (ln) of assets which presents the inflows and outflows of capital (Frank & Goyal, 
2009, p. 8). The outflows directly increase the financing deficit, thus under the pecking-
order theory, the change in assets should be positively related to debt. This works the other 
way around as well. The inflows of capital decrease the financing deficit, and therefore the 
pecking-order theory predicts this change in assets to be negatively related to debt. 
 
The relation between growth and leverage is expected to be negative under the corporate 
finance view due to the reasons mentioned above. Buffer view, on the other hand, expects 
this relation to be positive. As firms with higher market-to-book ratios can be expected 
have more financial slack or to be able to obtain lower costs for debt (Gropp & Heider, 
2010, p. 595).  
 
Measures: 
i) market-to-book ratio (MTB) ii) change in ln assets 

5.3.5 Collateral 
The variable collateral is obtained by summing up together the bank’s balance sheet items; 
investment securities, cash and due from other banks, and property and plant, these items 
were then divided by the total book value of assets. Under the corporate finance view, 
collateral is expected to have a positive effect on leverage. As collateral decreases the risks 
related to debt and therefore the cost of debt, the banks having collateral have access to less 
costly debt allowing them to be more levered. The buffer view has no clear prediction on 
how collateral affects leverage (Gropp & Heider, 2010, p. 595). 
 
Measure: 
Collateral  

5.3.6 Dividends 
Dividends is another binomial variable in this study. If the bank paid dividends during the 
year t, the value of 1 is denoted for the variable explaining the bank’s dividend paying 
behavior during that year. If the bank did not pay dividend, the dummy variable takes the 
value of zero. The corporate finance view expects dividends to have a negative effect on the 
banks’ leverage. This can be explained by the expectation that bank’s paying out dividends 
face lower cost for equity, because they are better known among the investors. Lower cost 
for equity increases the attractiveness of it while making debt a less attractive choice. As 
the buffer view expects the banks facing higher cost for equity to be less levered, the lower 
cost for equity gives dividends a positive effect under this view (Gropp & Heider, 2010, p. 
595). 
 
Measure: 
Dividend (dummy) 
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5.3.7 Risk 
As the variable risk is defined as the risk the investor is facing when investing to the bank, 
the measure used to describe risk is the variance of the stock returns. The variance of 
annual stock returns was calculated by first calculating the monthly returns during each 
year. This was done by taking the natural logarithm of the stock price at time t and then 
deducting the natural logarithm of the stock price at time t-1. From these monthly returns, 
an annual stock variance was calculated by using the command VAR on Excel for each 
year separately. Because variance was measured by low frequency data, monthly returns, 
this method seems appropriate as the volatility clustering is less clear when using monthly 
data (Verbeek, 2012, p. 325). In volatility clustering big shocks, residuals, tend to be 
followed by big shocks in either direction, and small shocks tend to follow small shock. If 
the variance would have been calculated from daily or weekly data, then the variance 
should have been calculated by using the GARCH model, which allows the variance of the 
error term to depend upon its history (Verbeek, 2012, p. 325).  
 
Under the corporate finance view, the effect of risk on the extent of leverage is negative. 
The cost of debt is higher for riskier firms that it is for less riskier firms. Higher cost for 
debt financing makes it less attractive for banks to use. The buffer view expects the effects 
of risk to be negative on leverage as well (Gropp & Heider, 2010, p. 595). When the shares 
of the bank are considered risky, the price of the shares is going to be affected by this. 
When the price is low, the bank would need to sell more equity in order to gather the 
required sum compared to a bank with a higher stock price. Therefore, the cost of issuing 
new equity is high causing the bank to be less levered. If buffers are an important 
determinant of banks’ capital structure, the banks’ leverage is expected to be positively 
related to risk. 
 
Measure: 
Variance of stock returns 

5.3.8 Regulatory Capital 
Regulatory capital is going to be utilized as another dependent variable in this study. Unlike 
in the previous studies, the Tier 1 capital is not going to be used to denote the regulatory 
capital. Instead, the leverage ratio is going to be used. As disclosing leverage ratio became 
mandatory in 2015, the leverage ratio of the banks have been calculated by dividing the 
bank’s Tier 1 capital by their total assets. This method has been used by previous studies in 
order to study the effects of leverage ratio and it has been found to be highly correlating to 
the definitions of the ratio by the BCBS (Smith et al., 2017).  
 
Measure: 
Leverage Ratio 
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5.3.9 Summary of Variables 
 
Table 3. Summary of Variables. 

 

Variable Measure Definition 

Leverage Book leverage 1-(book value of equity/book value of assets) 

Size Ln of assets Ln of book value of assets 

 Maturity (dummy) 1, if the bank has been listed in Eikon for more than 
5 years. Otherwise = 0. 

Profitability Profitability (Net income + interest expense)/book value of assets 

Growth Market-to-book ratio 
(MTB) 

Market cap./(total assets - total liabilities) 

 Change in ln assets Change in ln of book value of assets 

Collateral Collateral (Investment securities + cash and due from banks + 
property and plant)/book value of assets 

Dividends Whether dividends 
are paid (dummy) 

If dividend is paid =1, if not = 0 

Risk Variance of stock 
returns 

Annual variance of stock return 

Regulatory 
Capital 

Leverage ratio Tier 1 capital /Book value of assets 

Variables indicated with bold letter are going to be treated as dependent variables. 
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5.4 Size of the Institution 
As the aim of this study is to examine whether the relation between factors of leverage and 
leverage is dependent of the size of the institution, the sample is divided into two groups 
depending on the size of the bank. The size of the bank is measured by the amount of assets 
held by the bank. Measuring the institution size in this way is a common method in the 
corporate finance literature (see Frank & Goyal, 2009; Smith et al., 2017). The banks 
belong to the group of smaller banks if it holds less than € 50 000 million on its balance 
sheet. Banks belonging to the group of larger banks have above € 50 000 million on their 
balance sheets. This way there are 55 small banks presenting 447 observed bank-years, and 
46 larger banks presenting 399 observed bank-years. In order to conclude whether the 
institution size matters for the way the factors affect the capital structure, these two sample 
groups, large and small, are going to be analyzed separately. The banks were decided to 
divide to the two different groups using the € 50 000 million as the determinant of whether 
the bank is large or small, as dividing them like this provided two groups that were of 
somewhat similar size. Having groups that are similarly sized is important when doing 
comparisons because there needs to be coincident amount of observations in order to make 
the comparisons. 
 
Table 4. Unique banks and bank-years across groups. 

Groups Unique banks Bank-years 
All 101 846 
Large 46 399 
Small 55 447 

 
 
5.5 GDP Deflator 
The GDP deflator is an index of the average prices of all the components of GDP (Sloman, 
1991, p.572). With GDP deflator one can compare the real prices between two or more 
years because the values have been corrected for inflation. In the previous studies Frank 
and Goyal (2009, p. 11) convert their annual data by using the GDP deflator, and the 
following studies state that they are following the method of Frank and Goyal (Gropp & 
Heider, 2010; Sorokina et al., 2017). As it is important to follow the steps of previous 
studies in order to have more comparable results, a GDP deflator was used to convert the 
data used in this study. 
 
The data for GDP deflator was retrieved from the Eikon database. The GDP deflator 
measure was searched for each individual country being part of the sample. This individual 
index measure was used rather than the index measure covering the whole European Union 
because this way the changes in value described by the GDP deflator present the situation 
in each member state better. The index year for the GDP deflator in the database is 2010, 
which means that all the data measured by money were converted in the euros of 2010.  
 
5.6 Log transformation 
The log transformation is often used in business applications of statistics (Moore et al., 
2011, p. 89). The logarithm used in the statistical applications is the natural logarithm. The 
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log transformation is normally used when the data is skewed, and skewed data is quite 
common in business applications of statistics, especially when the measured variable is 
some kind of a count or amount (Moore et al., 2011, p. 86). By using the log 
transformation, the data is made more symmetric, which makes it easier to detect 
relationships between variables (Moore et al., 2011, p. 89). In this study, the book value of 
assets and the stock variance are transformed using the natural logarithm. These variables 
were chosen to transfer because these values were transferred by the previous studies using 
similar variables (Frank & Goyal, 2009; Gropp & Heider, 2010; Jouida & Hallara, 2015; 
Sorokina et al., 2017).  
 
5.7 Data Analysis 
The sample of the study consists of listed banks from the countries belonging to the 
European Union on Eikon for the period from 2009 to 2017. The gathered data are annual 
and converted to 2010 euros by using the GDP deflator of each member state for the banks 
in that country. As the sample contains repeated observations over the same units and is 
collected over a number of periods, the sample can be defined to be panel data (Verbeek, 
2012, p. 372). Using panel data brings the advantage of making identification of certain 
parameters or questions without the need of making restrictive assumptions needed for 
cross-sectional or time series data (Verbeek, 2012, p. 373).  Another perk of using panel 
data is that the estimators based on panel data are often more accurate than the estimates 
from other sources (Verbeek, 2012, p. 374). The reasons for this are that panel data sets are 
typically larger than time series or cross-sectional data sets, and that the explanatory 
variables vary over two dimensions, individuals and time, rather than just one.  
 
One drawback of panel data is that it is often incomplete (Verbeek, 2012, p. 372). 
According to Verbeek (2012, p. 425), there are many reasons for this. The reason for 
missing data in this study is that the data was missing in the Eikon database. The data could 
be missing from the database because the company data for some years was not updated, or 
that the database itself did not have access to the data. Having an incomplete data set is a 
problem as most of the estimators are not appropriate if observations are missing (Verbeek, 
2012, p. 425). There are two ways to handle incomplete data. One way is to discard any 
individual from the panel that has incomplete information and only work with the fully 
observed units. Another way of overcoming the problem relating to the incomplete data set 
is to use unbalanced panel (Verbeek, 2012, p. 425). When using unbalanced panel, all the 
observations are included in the data set, even the ones that are not observed in all T 
periods.  
 
This study is based on unbalanced panel data. Some of the banks in the sample have not 
been listed for the whole sample period. Therefore, there is no data of them for the T 
periods they were unlisted. Above this, there were some banks missing values for some 
variables for some years. When using unbalanced data set, one needs to be aware of the 
danger of selection bias (Verbeek, 2012, p. 425). The selection bias occurs when 
individuals are incompletely observed for an endogenous reason. This means that selection 
bias occurs when the missing observations are not missing at random (Verbeek, 2012, p. 
425). For some of the banks in the sample, data is missing due the fact that they were not 
part of the sample before period T. Here the data is not missing at random, and as the data 
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should be missing the results of the tests should not be suffering from the selection bias. 
For the other missing observations there is a chance that the data is not randomly missing 
and therefore the results might not be fully representable.   

5.7.1 Regression Models 
As the data of this study is quantitative, the conceptual framework for the data analysis 
needs to provide both numerical answer to the question and a measure of how precise the 
answer is (Stock & Watson, 2015, p. 51). The most common way to analyze quantitative 
data is by using the regression analysis (Greene, 2012, p. 52; Stock & Watson, 2015, p. 51; 
Saunders et al., 2012, p. 523). The process of calculating coefficient of determination and 
regression equation using one independent variable is known as the regression analysis 
(Saunders et al., 2012, p. 523). When a multiple regression coefficient and regression 
equation is calculated for two or more independent variables, the process is termed as 
multiple regression analysis. The multiple regression analysis is a commonly used tool in 
the research within business administration and it examines the relationship between one 
dependent variable and several independent variables. The advantage of the multiple 
regression model is that it includes data of various explanatory variables, thus it avoids bias 
that may occur when variables for some factors are omitted (Stock & Watson, 2015, p. 
228). 
 
In this study, the multiple regressions are used to analyze the data as there are multiple 
independent variables identified to be a potential factor for the bank’s capital structure. The 
regressions will be first used for the whole sample and then separately for the samples 
consisting of either the small or large banks. This way we hope to see whether size of the 
institution is a more influential factor than previously has been thought.  

5.7.1.1 Institution Size and Factors Affecting Leverage  
In order to answer our research question of whether the relation between the factors of 
leverage and leverage are dependent of the size of the institution, a model analyzing the 
bank’s capital structures must be composed. Capital structure is mainly studied by 
examining the factors affecting leverage. In our model for leverage, we have taken 
influence from the capital structure regressions utilized by Gropp and Heider (2010), Jouida 
and Hallara (2015), and Sorokina et al. (2017). In their model for capital structure, leverage 
is used as dependent variable and it is going to be used as dependent variable in this study 
as well. The explanatory variables used in this study for the capital structure regression are 
the market-to-book ratio, the profitability of the bank, the size of the bank, the amount of 
collateral in the bank, whether the bank pays dividends or not, the level of risk in the bank, 
whether the bank is mature or not, and the change in the bank’s assets between years t and 
t-1. Leverage is characterized by being dynamic because there are adjustments costs for it. 
These costs are represented in the regression by lagging the explanatory variables by one 
year (Joida & Hallara, 2015, p. 896). Equation 1 was set up in order to study the 
relationship between leverage and the factors expected to have an effect on it.  
 
Leveraget   

= β0 + β1 MTBt-1+ β2 PROFITt-1+ β3 Ln(SIZE)t-1+ β4 COLLATERALt-1 
+ β5 DIVIDENDt-1 + β6 Ln(RISK)t-1+ β7 MATURITYt-1  
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+ β8 CHANGE_IN_Ln(ASSETS)t-1+ uit                                                                  (1.) 
 
 
 
Leverage = 1- (Book value of equity/book value of assets) 
β0 = intercept of the regression line with the y-axis 
β = coefficient 
MTB = market-to-book ratio 
PROFIT = the annual profit of the bank 
Ln(SIZE) = the natural logarithm of total assets 
COLLATERAL = the collateral of the bank 
DIVIDEND = a dummy variable denoting whether the bank paid dividend that year 
Ln(RISK) = the natural logarithm of the annual variance of stock return 
MATURITY = a dummy variable denoting the maturity of the bank 
CHANGE_IN_Ln(ASSETS) = the change in the natural logarithm between yeart-1 and 
yeart-2 
uit = error term 

5.7.1.2 Regulatory Capital and Capital Structure 
When studying the banks’ capital structures, the banks’ regulatory capital is usually studied 
as well. There are two methods used to study regulatory capital in the prior studies. One 
where the factors affecting leverage are tested on regulatory capital. The other method 
studies regulatory capital and capital structure by modifying the model for leverage by 
adding a variable denoting to regulatory capital into the regression. By studying the 
regulatory capital, we answer our other research question questioning what the nature of the 
relation between regulatory capital and capital structure is.  

5.7.1.2.1 Institution Size & Factors Affecting Regulatory Capital 
According to Gropp and Heider (2010, p. 596) leverage, being measured as one minus the 
equity ratio, can be directly linked to the regulatory view of the banks’ capital structures. In 
order to analyze the bank's’ regulatory capital equation 2 was set up. It is similar to 
equation 1, but instead of using leverage as a dependent variable, the leverage ratio is going 
to be used. 
 
Leverage Ratiot 
 = β0+ β1 MTBt-1+ β2 PROFITt-1+ β3 Ln(SIZE)t-1+ β4 COLLATERALt-1 

+ β5 DIVIDENDt-1+ β6 Ln(RISK)t-1+ β7 MATURITYt-1 
+ β8 CHANGE_IN_Ln(ASSETS)t-1+ uit                                                                  (2.)     
                                 

Leverage Ratio = Tier 1 capital/total assets 
β0 = intercept of the regression line with the y-axis 
β = coefficient 
MTB = market-to-book ratio 
PROFIT = the annual profit of the bank 
Ln(SIZE) = the natural logarithm of total assets 
COLLATERAL = the collateral of the bank 
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DIVIDEND = a dummy variable denoting whether the bank paid dividend that year 
Ln(RISK) = the natural logarithm of the annual variance of stock return 
MATURITY = a dummy variable denoting the maturity of the bank 
CHANGE_IN_Ln(ASSETS) = the change in the natural logarithm between yeart-1 and 
yeart-2 
uit = error term 

5.7.1.2.2 The Effect of Regulatory Capital on Leverage 
Another way to study the relation between regulatory capital and capital structure is to 
examine the effects of regulatory capital on leverage. This is done by adding a dummy 
variable, close, into the model. The dummy variable takes the value of 1 if the bank is close 
to meeting its regulatory requirement. Under the new regulation, the capital requirement for 
banks is to have a leverage ratio above 3 percent. Therefore, when studying the effects of 
regulatory capital by using leverage ratio, the dummy variable takes the value of 1 if the 
bank’s leverage ratio is below 3,05 percent. When the bank meets the minimum capital 
requirement, the dummy variable takes the value of 0. The regression studying the effects 
of regulatory capital on leverage is modelled in equation 3.  
 
Leveraget   

= β0 + β1 MTBt-1+ β2 PROFITt-1+ β3 Ln(SIZE)t-1+ β4 COLLATERALt-1 
+β5 DIVIDENDt-1 + β6 Ln(RISK)t-1+ β7 MATURITYt-1 
+ β8 CHANGE_IN_Ln(ASSETS)t-1+ (β9 MTBt-1+ β10 PROFITt-1+ β11 Ln(SIZE)t-1 
+ β12 COLLATERALt-1+ β13 DIVIDENDt-1 + β14 Ln(RISK)t-1+ β15 MATURITYt-1 
+ β16 CHANGE_IN_Ln(ASSETS)t-1) * β17 CLOSEt-1 + uit                                                 (3.) 

 
Leverage = 1- (Book value of equity/book value of assets) 
β0 = intercept of the regression line with the y-axis 
β = coefficient 
MTB = market-to-book ratio 
PROFIT = the annual profit of the bank 
Ln(SIZE) = the natural logarithm of total assets 
COLLATERAL = the collateral of the bank 
DIVIDEND = a dummy variable denoting whether the bank paid dividend that year 
Ln(RISK) = the natural logarithm of the annual variance of stock return 
MATURITY = a dummy variable denoting the maturity of the bank 
CHANGE_IN_Ln(ASSETS) = the change in the natural logarithm between yeart-1 and 
yeart-2 
CLOSE = a dummy variable denoting whether the bank is close to its regulatory capital 
requirements  
uit = error term 

5.7.2 Multicollinearity 
The phenomena of two explanatory variables being highly correlated is called 
multicollinearity (Moore et al., 2011, p. 610). When two variables that are highly correlated 
are in the same model, the other does not contribute much. One of these variables should 
therefore be taken away from the model (Verbeek, 2012, p. 46). Multicollinearity is a 
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problem because in some extreme cases it can lead to numerical instabilities, and the results 
of the regression calculations can become imprecise (Moore et al., 2011, p. 610). It can be 
hard to detect multicollinearity because it can exist between variables that seem unrelated. 
Multicollinearity can be detected and avoided by setting up a correlation matrix (Greene, 
2012, p. 1079). It can also be detected by using the variance inflation factor (VIF) given by 
the statistical program (Verbeek, 2012, p. 44). According to Moore et al. (2011, p. 610) VIF 
values greater than 10 are usually considered as an indicator that severe multicollinearity 
exists among the independent variables in the model. In order to detect and avoid 
multicollinearity in our model, we set up a correlation matrix between our explanatory 
variables. The VIF values were also monitored when running the data in the statistical 
program. 

5.7.3 Binary Variables 
Binary, or dummy variables are one of the most useful tools in regression analysis, and they 
are usually used in regression equations that also contain other quantitative variables 
(Greene, 2012, p. 189). A binary variable takes the value of one for some observations to 
indicate the presence of a membership or an effect in a group. The rest of the observations 
take the value of zero. The dummy variable is a categorical variable (Moore et al., 2011, p. 
611). This means that the dummy variable is used to categorize the qualities or behavior of 
the sample. In this study the maturity of the bank and whether the bank pays dividend are 
measured by the binary variables. 

5.7.4 Outliers 
Outlier is an individual observation that falls outside the overall pattern (Moore et al., 2011, 
p. 17). In linear regression, an outlier is an observation that is far away from the regression 
line (Verbeek, 2012, p. 47). Outliers may arise from the measurement errors in the data. 
They can also occur in any distribution by chance, especially if the distribution has fat tails. 
If the outliers are due the measurement error, the outliers can be discarded from the sample 
(Verbeek, 2012, p. 47). According to Greene (2012, p.141) singling out observations with 
large residuals is a dubious exercise as it may affect the data and therefore the results.  
 
The data in this study was handled carefully in order to mitigate the data error. When 
handling the data, there were few extreme values that could be classified as outliers. When 
examining these extreme values, the observations were checked in the Eikon database, in 
order to make sure that the values were accurate. The extreme values matched the values in 
the database, so they were not due from mishandling the data. As the values seemed to be 
correct and singling out observations with large residual is not advisable, a decision to not 
to remove the outliers was made.  
 
In order to make sure that the extreme values do not affect the results too much, a 
robustness check is conducted by winsorizing the ratios used in the analysis at the 0.5 per 
cent level in both tails of the distribution. In practice, this means that all data below the 
0.05th percentile are set equal to the 0.05th percentile. The same is done to the 99.05th 
percentile, all data above it is set equal to the 99.05th percentile. Winsorizing and dropping 
out the extreme observations are two different ways of handling the outliers (Verbeek, 
2012, p. 50). Winsorizing is especially used in corporate finance studies and therefore it 



!

 42 

seemed a more appropriate way of handling the matter regarding outliers. Winsorizing was 
also used by Frank and Goyal (2009) in their study on capital structure. 
 

5.7.5 Pooled Estimator 
The simplest model to analyze panel data is the pooled ordinary least squares (OLS) model. 
It can be written as (Verbeek, 2012, p. 373): 
 
yit  = β0 + x’it β + ɛit               (5.) 
 
where xit is the explanatory variables, β0 is the intercept, β is the coefficient, ɛit is the error 
term, and y is the dependent variable. In the model, i denotes an individual and t denotes 
time. In order to use this model, some conditions are required to achieve the unbiasedness, 
consistency or efficiency (Verbeek, 2012, p. 373). These conditions are, for example, that 
the expected value of the error term is zero, the error terms have the same variance, which 
is referred to as homoscedasticity, these error terms are also assumed to have zero 
correlation between each other, and that the error terms are independent of the explanatory 
variables (Verbeek, 2012, p. 15-16). According to Greene (2012, p. 389), these conditions 
are unlikely to be met. As the same individuals are repeatedly observed, it would be 
unrealistic to assume that the error terms from different time periods are uncorrelated 
(Verbeek, 2012, p. 373). This means that standard errors computed for OLS, based on the 
assumptions of error terms, tend to be misleading in the panel data applications. 
 
As the sample of this study covers banks over several years, there is a chance that the 
results may be influenced by the correlation of the error terms. The results may also be 
influenced if the error term correlates with the explanatory variable, or if the other 
conditions are not met. Because of the limitations of the pooled estimator, more developed 
models are needed to analyze panel data. 

5.7.6 Fixed Effects Model 
There are two basic models used to analyze the panel data, the fixed effects model and the 
random effects model (Verbeek, 2012, p. 376). In the fixed effects model, it is assumed that 
all the explanatory variables xit are independent of the error terms uit. It is also assumed that 
the variable xi has no correlation with the error term (Verbeek, 2012, p. 267-368). The fixed 
effects model is simply a linear regression model, that can be written as (Verbeek, 2012, p. 
367): 
 
 yit = αi + x’it β + uit                        (6.) 
 
where yit is the dependent variable, xit is the explanatory variable, αi (i = 1, 2,...,N) are the 
fixed unknown constants that are estimated along with β, and where the error term uit is 
assumed to be independent and identically distributed (i.i.d.) over individuals i and time t 
(Verbeek, 2012, p. 374). The overall intercept term β0 is omitted from this model, as it is 
subsumed by the individual intercept αi, which refers to fixed effects. The fixed effects αi 
captures all observable and unobservable time-invariant differences across individuals 
(Verbeek, 2012, p. 374). There are some drawbacks regarding the fixed effects model. If 
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the variables in xit are time-invariant, they will mimic the individual specific constant term 
(Greene, 2012, p. 400). This means that explanatory variables that are constant over time, 
cannot be estimated with the fixed effects model. In this study, the maturity dummy is 
constant over time. Therefore, the effects of this variable on capital structure cannot be 
studied by using the fixed effects model. Fixed effects model should be used when 
predictions are to be made for a particular country, company or industry, as inferences are 
made with respect to the effects that are in the sample (Verbeek, 2012, p. 384-385).  

5.7.7 Random Effects Model 
The unobserved individual effects are allowed to be correlated with the included variables 
in the fixed effects model (Greene, 2012, p. 410). If it is believed that the individual effects 
in xit are strictly uncorrelated with the regressors αi, using a random effects model would be 
more suitable. In the random effects model, it is commonly assumed that all factors that 
affect the dependent variables, but that have not been included as regressors, can be 
summarized by a random error term in the regression analysis (Verbeek, 2012, p. 381). The 
random effects model can be written as (Verbeek, 2012, p. 381): 
 
yit = β0 + x’it β + αi + uit    (7.) 
 
where the yit is the dependent variable, β0 is the intercept, and xit is the independent 
variable. The error term αi + uit consists of two components, one being an individual 
specific component, that does not vary over time, and another being a remainder 
component, which is assumed to be uncorrelated over time (Verbeek, 2012, p. 381). When 
using the random effects model, it is important to consider that the structure of the error 
component implies that the composite error term αi + uit exhibits a particular form of 
autocorrelation. The error term is subject to autocorrelation when the covariance between 
different error terms are not all equal to zero (Verbeek, 2012, p. 112). This means that the 
standard errors computed by using the random effects model may be incorrect (Verbeek, 
2012, p. 381). According to Verbeek (2012, p. 381) this problem can be overcome by using 
the generalized least squares (GLS) estimator instead of the OLS. The statistical program 
Stata 15, runs the regression by using GLS instead of OLS when using the random effects 
model. Therefore, the limitations regarding the OLS and the use of the random effects 
model does not need to be taken into consideration in this study. The random effects model 
should be used, if the factors affecting capital structure are expected to be time-invariant as 
the random effects model allows one to make inference with respect to the population 
characteristics (Verbeek, 2012, p. 385).  

5.7.8 Hausman test 
In order to determine whether the fixed effects approach or random effects approach should 
be used, a Hausman test needs to be conducted (Verbeek, 2012, p. 384-385). The choice 
between the two tests is not easy but making the right choice is important. When T is small, 
the differences in the estimates for β differ a lot, which means that choosing the wrong 
model may lead to wrong results. The Hausman test tests for the null hypothesis that xit and 
αi are uncorrelated (Verbeek, 2012, p. 385). The general idea of this test is that two 
estimators are compared: one that is consistent under both the null and alternative 
hypotheses and one that is consistent only under the null hypotheses. The Hausman test 
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therefore tests whether the fixed effects estimators and random effects estimators are 
significantly different (Verbeek, 2012, p. 386). If there is a significant difference between 
the two estimators, it indicates that the null hypothesis is unlikely to hold. A reason for why 
these two estimators would be different is that there might be correlation between xit and αi. 
When the null hypothesis is not fulfilled, the hypothesis is rejected, and the fixed effects 
model is chosen as the appropriate one for the study in question (Verbeek, 2012, p. 386). A 
Hausman test will be utilized in this study in order to make a decision of whether to use the 
fixed effects model or the random effects model. 
 
The Hausman test should be used with caution (Verbeek, 2012, p. 386). The rejection of the 
null hypothesis should not be automatically interpreted as evidence that the fixed effects 
model is the appropriate model to use. The same goes for the random effects model if the 
null hypothesis is not rejected. One drawback of the Hausman test is that the test may have 
low power, which leads to severe pre-test biases (Verbeek, 2012, p. 386). This and the 
alternative estimators, that bridge the gap between random effects and fixed effects have 
been taken into consideration when using the Hausman test. 

5.7.9 Omitted Variable Bias 
Omitted variable bias occurs when a variable that is correlated with the included variables 
is excluded in the model (Verbeek, 2012, p. 375). In other words, the omitted variable bias 
occurs when a variable that has been omitted from the analysis, in fact partly determines the 
dependent variable (Stock & Watson, 2015, p. 229). Using panel data, the effects of 
omitted variable bias can be reduced (Verbeek, 2012, p. 375). Panel data allows to control 
for unobserved omitted variables as long as those omitted variables do not change over time 
(Stock & Watson, 2015, p. 366). In order to limit the omitted variable bias even more, 
variables that had been previously found to be influential were chosen to be studied. In 
theory, all the chosen explanatory variables should explain the dependent variable in some 
extent. 
 
Even though missing some influential factor from the model may lead to omitted variable 
bias, having too many variables is not beneficial either (Greene, 2012, p. 98). Including a 
variable to the regression that does not belong there reduces the precision of the estimator 
of the other regression coefficients (Stock & Watson, 2015, p. 365). Therefore, the decision 
of whether to include a variable involves a trade-off between bias and the variance of the 
coefficient of interest. In order to measure for the omitted variable bias, a Ramsey RESET 
test (Regression Equation Specification Error Test) is conducted. It tests whether additional 
nonlinear terms in the explanatory variables are significant (Verbeek, 2012, p. 71). By 
conducting the RESET test, information of whether there are variables that are not included 
in the model, but that affect the banks’ leverage is obtained. 

5.7.10 Standard Error 
Standard error of the estimate is the standard deviation of the sampling distribution of the 
statistic (Greene, 2012, p. 1095). It therefore measures the accuracy of the model. The error 
terms need to fulfil certain assumptions in order to provide good approximation.  If the 
error terms cannot be considered independently and identically distributed, the estimator 
may suffer from heteroscedasticity and autocorrelation (Verbeek, 2012, p. 94). 
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Heteroscedasticity occurs when the variance of the regressions error term is not constant 
(Stock & Watson, 2015, p. 820). This means that the different error terms have different 
variances, even though they are assumed to be the same (Verbeek, 2012, p. 15). In this 
study, all models are estimated by using a robust standard error, that is provided by the 
statistical program Stata 15. Therefore, the models should be robust to heteroscedasticity 
and autocorrelation. 

5.7.11 Robustness Check 
A robustness checks is a common exercise when conducting an empirical study (Lu & 
White, 2014, p. 194). It tests whether the results are similar between the core regression 
analysis and a modified one. In this study, a robustness check is going to be conducted by 
running the models in equations 1, 2, and 3 with both non winsorized data and winsorized 
data. If these regressions give out similar results, the results of our regression analysis can 
be considered robust. 
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6. Results and Analysis 
In this part of the thesis, the descriptive statistics and empirical findings are going to be 
presented and discussed first. After this, the empirical findings are analyzed and related to 
our research questions. The implications of our results are also going to be discussed as 
part of the analysis. 
 
6.1 Descriptive Statistics 
The descriptive statistics are displayed in the table 5 below. From the table, it can be seen 
that the amount of assets held by the bank differs between 124 and 2 431 096 million euros, 
and that the mean value for assets in our sample is 268 747 million euros. Most of the 
banks in the sample pay dividends and they are mostly considered to be mature banks (the 
banks have been listed on Eikon for more than five years).  
 
Table 5. Descriptive statistics 

 
 
 
 
 
 
 
 
 

6.2 Empirical Findings 

6.2.1 Multicollinearity 
The correlation matrix is displayed on figure 3. The upper number in the correlation matrix 
is the correlation coefficient, and the number below is the p-value of the coefficient. The p-
value indicates whether the relationship between the two variables is statistically 
significant. According to Cohen (1988, p. 77-81), in the correlation matrix a coefficient 
below ⎸0.1⎹!implies no correlation, the correlation is small when the coefficients are 
between ⎸0.1⎹!and ⎸0.3⎹, values between ⎸0.3⎹ and ⎸0.5⎹ imply moderate correlation, and 
values above ⎸0.5⎹ strong correlation.  
 
From the correlation matrix, it can be seen that none of the variables are strongly correlated 
with leverage. The matrix does not imply for multicollinearity between the variables. The 
correlation coefficient and p-value are missing for the value denoting the correlation 
between maturity and risk. The statistical program Stata 15 did not give any reason for why 
no value for this was given. We assume that there is no correlation between these two 
variables because if there was, the correlation coefficient for this value would be above 0.5. 
The p-values of profits, ln assets, and change in assets indicate that the relationship between 
these variables and leverage is significant on a 1 percent level. Dividends is significant on a 
10 percent level. When running the regressions, these variables can be expected to be found 
to be significant for leverage. 

Variables  Mean St.Dev Min Max 
Assets 268747.8 489005.1 124.5085 2431096 
Market to book ratio 0.5810331 7.901955 -195.6192 90.34286 
Profitability 0.0155191 0.0511734 -1.333856 0.148793 
Collateral 0.3199675 0.3251065 0.0014588 3.522339 
Risk 0.2214427 0.5098072 0.0000307 7.509413 
Maturity 0.9799054 0.1404068 0 1 
Dividends payer 0.6052009 0.4890966 0 1 
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Figure 3. Correlation Matrix. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% level, respectively. 

 Leverage Profitability Ln of 
assets 

MTB Collateral Ln Risk ∆ in ln 
assets 

Dividends Maturity 

Leverage  1.0000         
          
Profitability -0.1791***  1.0000        
  0.0000         
Ln of assets  0.1890***  0.0677**  1.0000       
  0.0000  0.0491        
MTB -0.0105  0.0142 -0.0382  1.0000      
  0.7615  0.6803  0.2667       
Collateral -0.0389 -0.1032*** -0.3263***  0.0159  1.0000     
  0.2578  0.0027  0.0000  0.6443      
Ln Risk  0.0560 -0.0546  0.1272*** -0.0191 -0.1076***  1.0000    
  0.1155  0.1246  0.0003  0.5916  0.0024     
∆ in ln 
assets 

-0.0982***  0.0228 -0.1468***  0.0219 -0.0023 -0.1320***  1.0000   

  0.0043  0.5076  0.0000  0.5243  0.9475  0.0002    
Dividends -0.0616*  0.0940*  0.1981*** -0.0243  0.0120 -0.1929***  0.0294  1.0000  
  0.0732  0.0732  0.0000  0.4800  0.7265  0.0000  0.3928   
Maturity -0.0190 -0.0061 0.0217 -0.0196 -0.0968***    . -0.0675 -0.0467 1.0000 
 0.5811 0.8584 0.5286 0.5685 0.0048    . 0.0496 0.1745  
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Multicollinearity is also tested by monitoring the VIF-values when running the regressions. 
The monitored VIF-values for each regression are presented in the appendix 2. For models 
in the equation 1 and 2, none of the VIF-values are above 10. When the regression in 
equation 3 is run some of the variables receive a VIF-value higher than 10. These variables 
were not found significant, and the correlation between the variables can be explained by 
the interaction term. The variable with and without the interaction term is denoting to a 
similar factor, so in a way the one factor is twice in the model, which may lead to this 
multicollinearity that the high VIF-values imply.  

6.2.2 Institution Size and Capital Structure 
The variable “maturity” was omitted from the model by the statistical program Stata 15 for 
all the regressions that were run. The program detects perfect multicollinearity and drops 
the variable before providing it with an estimate. The correlation matrix in figure 3 did not 
show any correlation between the variable “maturity” and the other variables, therefore the 
multicollinearity detected by the statistical program could be due to the variable correlating 
with its coefficient term. As the coefficient is estimated to be one, and the dummy variable, 
maturity, gave the value of one for most of the banks in the sample, there is a high chance 
that these two were correlating with each other. As the variable was omitted from the 
original model, the equations 1, 2, and 3 were run without the variable denoting the 
maturity of the banks. With the fixed effects model, it was expected that the variable would 
be omitted as it is constant over time. However, with the pooled OLS and random effects 
model, it should have been possible to include this variable if it had not been correlating 
with its coefficient term.  
 
As we are using lagged data, the number of individual observations decreased from 846 to 
746. Telling the program to run the data using robust standard errors decreased the number 
of observations even more, to 704 observations. This is because Stata drops observations 
that have a missing value for one or more variables in the model (Stata, n.d., p. 13).  

6.2.2.1 Relation Between Factors Affecting Leverage and Leverage 

6.2.2.1.1 Pooled OLS 
The relationship between leverage and the factors affecting leverage is presented in the 
table 6. The relationship was estimated by using the pooled OLS, and the regression in 
equation 1 was performed for the whole sample, as well as, for the samples constituting of 
small and large banks. This table shows the estimated coefficients for the variables and 
whether the variable has been found statistically significant is denoted by the number of 
asterisks on the side of the coefficient. One asterisk on the side demonstrates statistical 
significant at the 10 percent level, two asterisks at the 5 percent level, and three asterisks at 
the 1 percent level.  
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Table 6. Factors of leverage on leverage – pooled OLS 

Estimate of equation 1 using pooled OLS. Standard errors are adjusted for clustering at the bank level. 

This table reports the determinants of capital structure of 101 banks headquartered in the EU during the period 
from 2009 to 2017. The first column presents the results for the whole sample, second column presents the 
results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 
 
When the whole sample is regressed, none of the variables were found to be statistically 
significant. This finding is against our expectation as some of these variables were found to 
be significant by the correlation matrix. These variables had also been found to be 
significant by the previous studies (see Gropp & Heider, 2010; Jouida & Hallara, 2015; 
Sorokina et al., 2017). The only similar finding with the previous studies is that collateral is 
insignificant for our sample, just like it was for the sample of Joida and Hallara (2015). The 
results of the whole sample are similar for the sample consisting of small banks, none of the 
variables are statistically significant. For large banks, the variable denoting the size of the 
bank, ln assets, was found to be statistically significant on a 1 percent level. The sign of the 
variable is positive, and the finding can be considered statistically significant, as a 1 percent 
increase in the size of the bank would lead to a 0,62 percent increase in the size of the bank. 
This finding is coherent with the previous studies, as similar relations were found by all 
Gropp and Heider (2010), Jouida and Hallara (2015), as well as, Sorokina et al. (2017). 
This is also in line with the finding of Bhagat et al. (2015) who found that larger banks are 
more levered. Another variable found significant for large banks is collateral with a 10 
percent significance level. The sign of this coefficient is negative, and it is against our 
expectations as collateral and leverage were assumed to have a positive relation. We 
predicted, based on the capital structure theory, that the more collateral the bank has the 
more leverage it has. Our results imply that banks with more collateral have less leverage. 
Above this finding being against the capital structure theory, the result contradicts with the 
findings of previous studies. Collateral was found to have a positive relation with leverage 
by Gropp and Heider (2010) and Sorokina et al. (2017). Jouida and Hallara (2015) found 
that collateral has no effect on the amount of leverage held by the banks. Both of these 
findings are consistent with either the corporate finance view or buffer view. Therefore, our 
finding does not follow the capital structure theory. 

Dependent variable 
Leverage 

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est 

Small Banks 
Coeff. Est 

Profitability -17.44344 0.2246675 -23.77825 
Ln of assets 0.6232518 0.0298431*** 1.758247 
MTB -0.0008587 0.0000726 -0.0589352 
Collateral 0.5860197 -0.1482689* 1.166166 
Risk 0.0236012 0.0015486 -0.1147687 
∆ in ln assets -4.012791 0.0026665 -8.570186 
Dividends -1.14763 -0.0278599 -3.804897 
Constant -5.693456 0.598819*** -14.1793 
Number of observations 704 343 361 
R2 0.0522 0.1128 0.0817 
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The R-squared value for the regression including the whole sample is 5,22 percent. The R-
squared measure is the fraction of the sample variance of the Yi explained by the regressors 
(Stock & Watson, 2015, p. 242). In the model of equation 1, the R-squared values explain 
that 5,22 percent of the variation of leverage can be explained by, profits, size, growth, 
collateral, risk, and dividends when the regression is run for the whole sample. The R-
squared is 8,17 percent for small banks and 11,28 percent for large banks. 

6.2.2.1.2 Random Effects Model 
As the models estimated by using the pooled OLS are likely to produce misleading 
standard errors in the panel data applications, a more developed method is needed to 
analyze the data (Verbeek, 2012, p. 373). In order to determine whether the fixed effects or 
random effects model should be used, a Hausman test needs to be conducted. Because 
robust standard errors were utilized in this study, a basic Hausman test could not be used as 
the robust estimators transform the distribution of the Hausman statistic. Therefore, a robust 
Hausman test was conducted that provided a Sargan-Hansen statistic with a p-value of 
0.5567. Because the p-value is higher than 0.05 we cannot reject the null hypothesis. This 
result of the Hausman test indicates that the random effects model should be used. The 
result was the same for the samples consisting of small and large banks. 
 
The relationship between leverage and the factors identified to have an effect on it is 
presented in the table 7 and this relationship has been estimated by using the random effects 
model. From the table, it can be seen that, again, none of the variables are statistically 
significant for the whole sample, nor for the small banks. For the sample consisting of large 
banks, size and risk are found to be significant on a 5 percent level. The coefficient for size 
is positive and for risk negative. This means that when the leverage of the large bank 
increases by 1 percent, the size of the bank increases by 0.017 percent, while the risk 
decreases by 0,0032 percent. The finding of leverage decreasing risk is against the findings 
of Bhagat et al. (2015) who explain that some of the higher level of risk in large banks can 
be rationalized by the high amount of leverage. In the previous studies risk has found to 
have a positive relation with leverage by Gropp and Heider (2010), Jouida and Hallara 
(2015), and Sorokina et al. (2017). Even though our finding contradicts with the results of 
previous studies, the coefficient we obtained for risk follows the capital structure theory by 
being negative.  The sign of the coefficient obtained for size is consistent with the theory as 
well. Larger banks are expected to be more leveraged as they are assumed to be better 
known and therefore facing lover costs for debt.  
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Table 7.  Factors of leverage on leverage – random effects model 

Estimate of equation 1 using the random effects model. Standard errors are adjusted for clustering at the bank 
level. 

This table reports the determinants of capital structure of 101 banks headquartered in the EU during the period 
from 2009 to 2017. The first column presents the results for the whole sample, second column presents the 
results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 
 
The R-squared for the whole sample is 0,41 percent, and 7,69 percent for large banks and 
3,56 for small banks respectively. These results show that the model explains the best the 
variation of the leverage for large banks. This finding is similar to the results obtained by 
using the pooled OLS as the model gives the largest R-squared value for the regression 
including only the large banks. The findings of both the regressions estimated with pooled 
OLS or the random effects model suggest that the models explain better the leverage, and 
therefore the capital structure, of larger banks better than the capital structure of smaller 
banks. 
 
The equation was estimated also by using the fixed effects model. Because the results are 
similar and because the Hausman test indicates that the random effects model is more 
appropriate for this study, the results obtained by using this model are not going to be 
discussed. The results of the fixed effects model are shown in the appendix 3. The fixed 
effects model was also used when estimating the two other regressions of this study. As the 
results are again quite similar, they are not going to be discussed any further either. 

6.2.2.2 Relation Between Regulatory Capital and Factors Affecting Leverage 

6.2.2.2.1 Pooled OLS 
The explanatory power of the factors affecting leverage on the regulatory capital is tested as 
well. The results of regression in equation 2 are presented in table 8 estimated by using the 
pooled OLS. The dependent variable, regulatory capital, is measured by the leverage ratio. 
From the table 8 it can be seen that a lot more variables are now significant compared to the 

Dependent variable 
Leverage 

All Banks 
Coeff. Est. 

Large Bank  
Coeff. Est. 

Small Banks 
Coeff. Est- 

Profitability  3.158288  0.0065002  2.808945 
Ln of assets  0.0262338  0.0168832** -0.5439599 
MTB  0.0011863  0.0000133  0.0111279 
Collateral  0.3862322 -0.0054365  0.6077882 
Risk -0.0049925 -0.0032064** -0.0148656 
∆ in ln assets  1.9658 -0.0126465  5.175833 
Dividends -0.3313173 -0.0014973 -0.4908958 
Constant -0.7365362 0.7015611*** 2.911652 
Number of observations  704  343  361 
R2  0.0041  0.0769  0.0356 
Hausman test  0.5567  0.3369  0.3761 
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results obtained from equation 1. Market-to-book ratio is significant on a 5 percent level for 
all of the samples. The amount of assets held by the banks is significant on a 1 percent level 
for both the whole sample and the sample consisting of small banks. The change in assets is 
statistically significant for the whole sample on a 10 percent level, and for the large banks 
on a 1 percent level. Dividends is significant on a 1 percent level for large banks, and on a 5 
percent level for the whole sample. 
 
Table 8. Factors of leverage on regulatory capital – pooled OLS 

Estimate of equation 2 using the pooled OLS. Standard errors are adjusted for clustering at the bank level. 

This table reports the estimated relation between regulatory capital and the factors of leverage for 101 banks 
headquartered in the EU during the period from 2009 to 2017. The first column presents the results for the 
whole sample, second column presents the results for the sample constituting of large banks, and the third 
column presents the results for the sample constituting of small banks. ***, ** and * denote the statistical 
significance at the 1%, the 5% and the 10% level, respectively. 
 
These results imply that, the banks holding more regulatory capital pay more dividends and 
they are smaller, when the sample is studied as a whole. The effects of growth are a bit 
ambiguous, as the MTB ratio is found to have a positive relation with regulatory capital 
while the change in assets is found to have a negative relation. This result suggests that 
when the amount of regulatory capital increases in the bank, the amount of assets start to 
decrease while the market-to-book ratio increases. An increase in the MTB ratio indicates 
that the bank can produce higher returns on its equity than what the costs for this equity are. 
Therefore, banks holding more regulatory capital can be expected to be using their equity 
more efficiently. The factors found significant for large and small banks imply similar 
relations as they do for the sample covering all the banks. 
 
When comparing the values for R-squared between the regressions done for different 
samples, it can be seen that the model analyzing the smallest banks provides the highest 
value for R-squared, 16,14 percent. The R-squared for large banks is 4,96 percent and for 
the whole sample the R-squared is 2,66 percent. From this it can be concluded that the 
model including the factors of leverage actually explain the variation of regulatory capital 
better in small banks than leverage, as the R-squared for small banks was 8,17 percent 
when the factors were studied in relation to leverage. For large banks, the R-squared drops 
from 11,28 percent to 4,96 percent. Therefore, the equation 1 seems to explain better the 

Dependent variable 
Leverage ratio 

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability -0.0078664 0.3396738 -0.1633645 
Ln of assets -0.0051702*** -0.0078033 -0.0063735*** 
MTB 0.0002107** 0.0001982** 0.0007151** 
Collateral 0.0002107 -0.0535965 -0.0002727 
Risk 0.0002107 -0.0030185 -0.0001382 
∆ in ln assets -0.0771511* -0.1386762*** 0.0044184 
Dividends 0.0148979** 0.0343938*** -0.003266 
Constant 0.1260978*** 0.1467064* 0.1386154*** 
Number of observations 704 343 361 
R2 0.0266 0.0496 0.1614 
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leverage within larger banks but the equation 2 explains the variation of regulatory capital 
better for small banks. This is going to be discussed further under the subheading 6.4 where 
the results are analyzed and connected to the research question. 

6.2.2.2.2 Random Effects Model 
Due to the limitations of the pooled OLS, the fixed and random effects models are run 
using the equation 2, and robust Hausman test is conducted in order to find the appropriate 
model to use. The Sargan-Hansen statistic obtained for the samples covering all, large and 
small banks implies that random effects model is the most appropriate to use in analyzing 
the data. The results of the equation 2 estimated by using the random effects model can be 
seen in the table 9. For the sample covering the whole sample, size is found to be 
statistically significant on a 1 percent level, dividends on a 5 percent level and change in 
assets on a 10 percent level.  
 

For the sample covering the larger banks, change in assets is found to be statistically 
significant on a 1 percent level, and dividends on a 5 percent level. For smaller banks 
profits and the market-to-book ratio are found to be statistically significant on a 1 percent 
level. The size of the banks’ assets is found to statistically significant on a 5 percent level. 
This implies that when the model is estimated using the random effects model for small 
banks, the more the regulatory capital the small bank holds, the less profitable it is, and the 
smaller the bank’s assets are. Yet the bank can be expected to use its equity efficiently. 
 
Table 9. Factors of leverage on regulatory capital – random effects model 

Estimate of equation 2 using the random effects model. Standard errors are adjusted for clustering at the bank 
level. 

This table reports the estimated relation between regulatory capital and the factors of leverage for 101 banks 
headquartered in the EU during the period from 2009 to 2017. The first column presents the results for the 
whole sample, second column presents the results for the sample constituting of large banks, and the third 
column presents the results for the sample constituting of small banks. ***, ** and * denote the statistical 
significance at the 1%, the 5% and the 10% level, respectively. 
 
 

Dependent variable 
Leverage Ratio 

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est.  

Small Banks 
Coeff. Est. 

Profitability -0.0327053 0.4280967 -0.2535132*** 
Ln of assets -0.0052976*** -0.0087359 -0.0056022** 
MTB 0.0001336 0.0000814 0.0005388*** 
Collateral -0.0115182 -0.0866511 0.0048236 
Risk -0.0115182 -0.0043947 -0.0001099 
∆ in ln assets -0.0782716*** -0.1259472*** -0.0186991 
Dividends -0.0782716** 0.0257799** 0.0017208 
Constant 0.1272368*** 0.1660567** 0.1293904*** 
Number of observations 704 343 361 
R2 0.0260 0.0472 0.1305 
Hausman test 0.2198 0.1921 0.1693 
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In the previous studies, both Gropp & Heider (2010) and Jouida and Hallara (2015) found 
the factors on leverage to explain the regulatory capital in banks to a similar extent. In our 
study, the factors explain the regulatory capital better for smaller banks and for the whole 
sample. For larger banks, these models have similar explanatory power over the leverage 
and regulatory capital in banks. As mentioned earlier when examining the results for pooled 
OLS, these differences are going to be analyzed further in the section 6.4 where the results 
are going to be properly analyzed. 

6.2.2.3 Institution Size, Leverage and Regulatory Capital 

6.2.2.3.1 Pooled OLS 
The effects of the capital regulation on leverage are examined by adding a close dummy as 
an interaction term to the model. The results are presented in table 10. From this table, it 
can be seen that none of the factors are statistically significant for the banks leverage for the 
whole sample nor for the small banks when the banks are close to meeting or above their 
regulatory requirements. For large banks none of the factors are significant when the banks 
are close to their regulatory requirements. This is in line with the assumption of Sorokina et 
al. (2017, p. 44) that the factors are not significant when the regulatory pressure interferes 
the leverage taking decisions of the management of the bank. 
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Table 10. Leverage and regulatory capital – pooled OLS 

Estimate of equation 3 using the pooled OLS. Standard errors are adjusted for clustering at the bank level. 
 

Estimate of equation 3 using the pooled OLS. Standard errors are adjusted for clustering at the bank level. 
This table reports the estimated relation between leverage and regulatory capital, when the banks are close to meeting 
their regulatory requirement. The sample covers 101 banks headquartered in the EU during the period from 
2009 to 2017. The first column presents the results for the whole sample, second column presents the results 
for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectivel 

6.2.2.3.1 Random Effects Model 
As the pooled OLS estimator has its limitations, the robust Hausman test is conducted once 
again. The obtained Sargan-Hansen statistic tells us that the random effects model is the 
appropriate model to use to analyze the results for these regressions as well. The results of 
these regressions estimated by using the random effects model are presented in the table 11. 
The results are similar as when using the pooled OLS. None of the factors are significant 
for any of the banks when the banks are close to the regulatory requirements. When the 
banks meet the requirements, size and risk are found to be significant, just like they were 
found significant in table 7. 
 

Dependent variable 
Leverage 

All banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability -16.90816 0.6025898 -22.47831 
Close profitability 15.52438 -1.768131 27.25149 
Ln of assets 0.7349003 0.0300908*** 1.774296 
Close ln of assets -0.7111961 0.0136502 -1.91416 
MTB -0.0011032 0.0000733 -0.0581361 
Close MTB 0.0009318 -0.0008301 0.0865748 
Collateral 0.5445912 -0.1734248 1.081113 
Close collateral -0.587344 0.0907471 -1.094995 
Risk 0.0036605 0.0030186 -0.1076277 
Close Risk -0.0400119 -0.0194643 0.0969201 
∆ in ln assets -4.324707 -0.0162852 -8.720737 
Close ∆ in ln assets 4.241132 0.0455598 9.016805 
Dividends -1.598219 -0.0340539 -4.004048 
Close dividends 1.581786 0.0252416 4.149641 
Constant -6.57727 0.6020858*** -14.27253 
Number of observations 704 343 361 
R2 0.0592 0.1326 0.0847 
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Table 11. Leverage and regulatory capital – random effects model 

Estimate of equation 3 using the random effects model. Standard errors are adjusted for clustering at the bank 
level. 

This table reports the estimated relation between leverage and regulatory capital, when the banks are close to 
meeting their regulatory requirement. The sample covers 101 banks headquartered in the EU during the 
period from 2009 to 2017. The first column presents the results for the whole sample, second column presents 
the results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 

6.2.2.4 Additional Findings Regarding the Institution Size 
After analyzing the results in tables 6 and 7, the larger banks seemed to be more affected by 
the factors identified by the prior literature as size was found to be significant by both the 
pooled OLS and the random effects model. In order to see whether the idea of larger banks 
being more affected held, an additional test for equation 1 was conducted by running the 
data for systemically important banks. Systemically important banks are banks that are seen 
to be too big to fail by the Financial Stability Board (FSB) (FSB, 2017; Hull, 2015, p. 364). 
When examining the results for the systemically important banks, that are presented in 
appendix 4, the number of factors found significant for large banks in equation 1 increases 
to four, size, MTB ratio, collateral, and risk when the pooled OLS is used to estimate the 
results. Interestingly, the Sargan-Hansen statistic from the robust Hausman test gives a low 
p-value, which means that the null hypothesis of the test is rejected and that the fixed 
effects model gives the appropriate results. For the results obtained by using the fixed 
effects model, only the MTB ratio is found significant with a positive coefficient. The 
random effects model gives the same result. Another interesting finding is that for the 
regressions estimated by pooled OLS, the R-squared increases to 46 percent. These results 

Dependent variable 
Leverage 

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability 3.04836 -0.0221472 3.40699 
Close profitability -3.093658 0.1454245 -35.98679 
Ln of assets 0.0027066 0.0169702** -0.6476866 
Close ln of assets -0.0006339 -0.0019895 0.2801948 
MTB 0.0007925 0.0000138 0.0112141 
Close MTB 0.0040416 -0.0000337 0.4838956 
Collateral 0.4065829 -0.0090811 0.584001 
Close collateral -0.155088 0.0076429 -0.2702119 
Risk -0.0090183 -0.0029293** -0.0133349 
Close Risk -0.0331592 -0.0011284 -0.2475733 
∆ in ln assets 2.259065 -0.0119049 5.457678 
Close ∆ in ln assets -2.338347 -0.0063942 -4.894102 
Dividends -0.3598904 -0.0004446 -0.5016648 
Close dividends 0.2349173 -0.003322 0.1181679 
Constant -0.4911577 0.7010795*** 3.822085 
Number of observations 704 343 361 
R2 0.0099 0.0739 0.0366 
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support the finding that the leverage of larger banks is more affected by the factors 
identified by the previous literature.  

6.2.3 Robustness Check 
The robustness check was conducted by running the regressions in equations 1, 2, and 3 
with winsorized data and using both the pooled OLS and random effects model. The results 
of these regressions are presented in appendix 5. When comparing the results obtained by 
using winsorized and non winsorized data, it can be seen that the results for what factors 
are found to be significant for each bank size are not fully robust as the factors differ when 
using winsorized data and non winsorized data. This is not seen to be a too big of a problem 
because the aim of this study is not to explore what factors are significant for the capital 
structure, but whether the relation between these factors and capital structure differs when 
capital structures of the banks are examined for institutions of different size. Because the 
trend of more factors was found to be significant for larger banks than for smaller banks, 
when the relation between the variables and leverage was analyzed, with both non 
winsorized and winsorized data, and with pooled OLS and random effects model, the trend 
can be considered to be robust. A similar trend was found when analyzing the results 
examining the relation between the independent variables and regulatory capital, more 
factors were found significant for small banks than for large banks when analyzing the data 
by using pooled OLS and random effects model and with or without winsorizing. 

6.2.4 Ramsey RESET Test 
The Ramsey RESET test was conducted in order to investigate whether there is omitted 
variable bias in our models. On Stata, the Ramsey RESET test tests for the null hypothesis 
“model has no omitted variables”. When testing this for small banks, the obtained p-value 
is 0.000 for all of the tests made. As this value is lower than 0.05, the null hypothesis is 
rejected, and it can be concluded that the models analyzing data for small banks suffer from 
omitted variable bias. This means that for small banks, there are variables that are 
significant for the small banks’ capital structures that are not included in the model. For the 
large banks, the obtained p-values for the Ramsey RESET tests were all above 0.05, expect 
for the regression analyzing the effects of regulatory capital on leverage (equation 3). This 
implies that there is no omitted variable bias for most of the models analyzing the large 
banks. For the models analyzing all of the banks, omitted variable bias can be detected 
again. These results are mostly robust, and the results of our Ramsey RESET tests are 
presented in the appendix 6. 
 
6.3 Analysis of the Results 

6.3.1 Leverage and Size of the Bank 
The factors identified by prior literature were found to explain the capital structures of 
larger banks’ more than of the smaller banks’. This finding is supported by the results that 
none of the factors were found significant for small banks whereas some of the factors were 
found to be significant for large banks when analyzing the results using both pooled OLS 
and the random effects model. When testing this finding on systemically important banks, 
more variables were found to be significant when using the pooled OLS model and the 
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same number of variables were found to be significant under the random effects model as 
what was found to be important for the sample consisting on large banks. Furthermore, the 
finding that the model explains better the capital structure of larger banks is supported by 
the Ramsey RESET test.  
 
The classic capital structure theories, that provided the variables studied in the models, do 
not have any implications that these factors should affect the banks of different sizes in a 
different way. The previous studies examining the effects of size on the operations of the 
banks have found size to be a prominent factor to the way the banks are operating. Some of 
the factors included in our model, such as profitability and risk, were found to have a strong 
relation with size by the previous literature (see Bhagat et al., 2015; Shehzad et al., 2013). 
Because these factors are more strongly related to larger banks, some of the more extent 
relation between the factors on leverage and larger banks could be explained by this. Our 
finding that the relation between the variables used in the study and capital structure is 
determined by the size of the institution is in line with the results of the previous studies, as 
size has found to have an influence on the way the bank is acting. 
 
This finding may also be supported by the findings of Gropp and Heider (2010) who found 
a strong relation between the variables used in this study and the banks’ leverage. Since 
they were focusing on the large banks only, the findings of the stronger relation can be 
explained by the bigger banks being more affected by the factors. On the other hand, Jouida 
and Hallara (2015) had included quite many small banks in their sample and yet they still 
found the factors to have an influence on the banks’ leverage. According to Sorokina et al. 
(2017, p. 44) the factors of leverage are not expected to have an influence on the banks’ 
leverage when the capital requirements are assumed to have an effect on leverage. In their 
study this was shown by the factors of leverage being less significant for banks being close 
to the requirements. This implies that when the capital regulation affects the banks’ 
leverage taking, the factors of leverage have less explanatory power. Following this logic, 
the reason why the factors were not found significant in our tests could be that the banks in 
our sample are more affected by the capital regulation than the samples of the previous 
studies. This can be explained by the changes in the capital regulation. 
 
Smith et al. (2017) demonstrated that banks were affected by the leverage ratio already in 
2010. Because the leverage ratio has been proven to have influenced the way the banks are 
operating, it can be assumed to have started affecting the banks’ capital structures already 
in 2010. This would explain why Jouida and Hallara (2015) found the factors to have an 
impact on the capital structure of small banks. The regulatory measure having an effect on 
the banks’ capital structures was the Tier 1 capital ratio, that according our findings, had 
less effect on the banks’ leverage.     
 
Considering our findings, the answer to our first research question, that was questioning 
whether the relation between leverage and the factors of leverage are dependent on the size 
of the bank, is yes, the banks are affected differently depending on the size of the banks. 
The factors of leverage explain the leverage of larger banks better, and the factors found to 
have an influence follow the capital structure theory. The factors were not found to be 
significant for small banks and this could be explained by the changes in capital regulation. 
Our findings suggest that the smaller banks are more affected by the capital regulation than 
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the larger banks, and because the capital regulation affects the small banks’ decisions on 
leverage, the factors of leverage are not significant for them.  
 
The finding that the changes in capital regulation may have affected the way the factors 
influence the leverage taking of the bank can be connected to our second research question 
examining the relation between capital structure and regulatory capital, when regulatory 
capital is measured using the leverage ratio. It seems that the relation between regulatory 
capital and capital structure is stronger under the new regulation than under the old one, 
because under the old one, more factors are found to be significant. Before running the 
regressions, we were aware that the leverage ratio was introduced in order to have an effect 
on the leverage taking in the banks, but the possibility of it having this strong influence on 
the leverage of banks was not expected. The results from the regressions conducted in order 
to examine the relation between capital structure and regulatory capital are analyzed in the 
following section. 

6.2.2 Regulatory Capital and Size of the Bank 
Since we were not expecting to find out that the regulatory capital might have that strong 
effect on the capital structure, the equations 2 and 3 examining the relation between capital 
structure and regulatory capital were set up in order to answer our second research 
question. The results of these regressions support the finding that the capital requirements 
have a stronger effect on smaller banks that on larger banks. When the relation between the 
factors of leverage and regulatory capital was measured, the factors were found to explain 
the regulatory capital for small banks better than for the large banks. This could be 
explained by the small banks being more affected by the regulatory capital than the larger 
banks. The results of the regressions studying the effects of regulatory capital on leverage, 
when the banks are close to their capital requirement are consistent with the theory of the 
factors being insignificant when the banks are close to their regulatory requirements. None 
of the factors were found to be significant when the banks were close to the requirements.  
 
The answer to our second research question is that the relation between capital structure 
and regulatory capital is strong, when the regulatory capital is measured using the leverage 
ratio. The capital requirement affects the leverage of the banks’ both when the banks are 
meeting the capital requirements and when they are close to meeting it. This suggests that 
when banks’ regulatory capital requirements are set by the leverage ratio requirements, the 
theoretical factors of leverage no longer can be used to explain the capital structures of 
banks’ that well. The stronger relation therefore implies that under the new regulation, the 
banks’ decisions regarding leverage are determined by the capital regulation rather than the 
factors previously found to have an effect on leverage. This finding follows the standard 
view of the effects of capital requirements for banks’ capital structures. Our findings 
suggest that the leverage ratio has an impact to the leverage taking of banks, just like the 
regulators intended it to have. Because the possible changes in the amount of leverage in 
banks were not studied, we cannot conclude whether the impact of leverage ratio on the 
banks’ leverage is the restricting one, the regulators intended it to be.  
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7. Conclusions 
In this section the conclusions are presented. Following this, suggestions are given for 
future research of the topic. Lastly, the ethical issues that may arise when conducting 
research are described and discussed. 
 
7.1 Conclusions  
One of the aims of this study was to examine whether the relation between the factors of 
capital structure and capital structure of banks is dependent on the institution size. The 
results of the tests imply that the size of the bank determines the way the factors identified 
to have an effect on the capital structure affect the capital structure of banks. The factors 
were found to explain the capital structure of larger banks better because none of the factors 
were found to be significant for the leverage of smaller banks. The reason why none of the 
factors were found significant for the smaller banks could be due the changes in capital 
regulation. In the previous studies, the factors were found to be significant even for smaller 
banks, when the sample periods were under the old regulation. The reason for why less 
factors were found to be significant for larger banks compared to the prior literature can 
also be explained by this change in the regulation. Even though the larger banks are less 
affected by the capital regulation, the new capital requirements still affect them more than 
the prior regulation did. It seems that the larger the bank, the less the capital regulation 
affects it. Therefore, the larger the bank, the more the factors of leverage can be expected to 
affect the banks’ leverage. This means that the capital structure theory seems to be more 
applicable for larger banks.  
 
The other purpose of this study was to investigate the relation between capital structure and 
regulatory capital under the new regulatory capital measure, the leverage ratio. The relation 
was found to be quite strong. Following the logic of Sorokina et al. (2017), the reason why 
the factors were found to be insignificant could be that the decisions regarding leverage are 
affected by the capital requirements. Unlike in the previous studies, we find that the capital 
regulation affects the bank’s leverage both when the banks meet the requirement and when 
they are close to meeting them. In the previous studies, the capital requirements were found 
to only affect the banks being close to meeting the requirements. In our study, the smaller 
banks were found to be more affected by the capital regulation. The factors of leverage 
explained better the amount of regulatory capital in the small banks than the amount of 
leverage. From this it could be stated that the relation between the capital structure and 
regulatory capital is strong, and the relation is even stronger for smaller banks. 
 
 Our findings provide a guide for the banks’ managers of what factors affects their banks 
capital structure under the new capital regulation. The managers of smaller banks, should 
expect the capital requirements to affect their decisions more than the managers of larger 
banks. In addition to this, our findings tell the regulators of the banks that the leverage 
ratio, they introduced in order to have an impact on the banks’ leverage, influences the 
leverage taking of the banks. The aim of the ratio is to restrict the buildup of excess 
leveraging. As the effects of the capital requirements to the amount of leverage held by the 
banks were not studied, we cannot properly conclude whether the effect the leverage ratio 
has on leverage is the one the regulators aimed for. 
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7.2 Recommendation for Future Studies 
This study examined whether the institution size had an effect to the extent of which the 
previously identified factors influence the capital structure. In this study, the book value of 
leverage was used as a definition for leverage. As other definitions for leverage exists, it 
would be interesting to see whether the findings hold, if the definition for leverage is 
changed. Replicating the study or modifying it by using the market value leverage could 
provide more depth to the findings of these study as the previous studies have found a 
stronger connection between market leverage and the factors used in this study.  
 
Another way of studying whether the factors of leverage depend on some institution 
characteristic could be by dividing the sample according to bank type instead of size of the 
bank. Examples of different bank types are the commercial banks, investment banks, 
systematically important banks, and bank holding companies. Sorokina et al. (2017, p. 51) 
argue that the easier access to capital might not just be the privilege of larger banks. 
According to them, systematically important banks and bank holding companies might be 
enjoying this privilege as well. Having an easier access to capital may affect the business 
model of the bank. Because the business models of banks of different types might differ, 
the factors affecting the capital structures of these banks could differ as well. Studying the 
banks’ capital structures from this angle could provide new information of what affects the 
capital structure of a certain type of a bank.  
 
The level of economic development may affect the way these factors behave as well. 
Shehzad et al. (2013) found that the relation between the bank size and profitability is 
dependent on the level of economic development of the country where the bank is 
headquartered in. Because this level of development may affect the way the banks in 
different locations operate, it would be interesting to see whether the findings of this study 
hold when the banks are from the developing economies. Studying the factors of capital 
structure this way would enhance the knowledge of the banking sector in the developing 
economies as most of the empirical studies have focused on the developed economies. 
    
Whether the institution size matters on the way the factors effect could be studied for non-
financial firms as well. Capital structures of different type of firms have been studied and 
compared (see Rajan & Zingales, 1995), but while going through the prior literature on the 
matter, a study where the sample was divided by size in order to study the capital structure 
of the firm did not pop up. In the previous literature relating to capital structure, size was 
always part of the core model, but it was not studied further.  
 
7.3 Ethical Issues  
The ethical principles in business research are divided into four principles by Diener and 
Crandall (1978, p. 17-72). These principles question whether there is harm to the 
participants, lack of informed consent, an invasion of privacy, or whether deception is 
involved. These principles are mostly associated with qualitative studies using personal 
data. Our research is unlikely to cause harm to participants, invade their privacy, involve 
deception, or to include uninformed consent because personal data has not been used in this 
study.  
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In addition to these four principles Bryman and Bell (2015, p. 146-149) identify ethical 
issues relating to the management of data, conflicts of interest, and reciprocity and trust. 
Data management includes the routine of collecting and storing digital data and the practice 
of sharing the data. It raises issues such as who owns the data and under what 
circumstances are people entitled to use it (Bryman & Bell, 2015, p. 146). These issues are 
strongly related to people’s personal data as this kind of data needs to be protected from 
unauthorized access or usage. Again, the ethical issues related to personal data are not 
related to the data used in this study. In this study, the data used is publicly available data, 
gathered from a database. The database collects its data from public sources and provides 
links to the original documents. Therefore, the database can be considered as credible and 
ethical source for data.  
 
In the research process, conflicts of interest may arise when the research is funded by a 
second party or if the study is conducted on a commission to some organization. According 
to Bryman and Bell (2015, p. 149) these other parties may try to influence the way research 
issues are defined and how the results of the study are presented. This thesis is not funded 
by a second party, nor is it written on a commission. This means that there are no sources 
for conflicts of interest in this study.  
 
The issues relating to reciprocity and trust emphasize the importance of honesty and 
openness in communicating information related to the research for the interested parties 
(Bryman & Bell, 2015, p. 147). According to this principle, it is the researchers’ 
responsibility to make sure that the research conducted benefits both the researchers and the 
research participants. The results of this study provide the bank managers a deeper 
understanding of the factors that have an effect on the capital structures of their banks. 
Therefore, the results of this study benefit the banks being studied. 
 
Above these ethical issues, Saunder et al. (2012, p. 245) identify issues related to the data 
analyzing and reporting of the results. The issues relating to data analysis are connected to 
the misrepresentation of data, which includes action such as being selective about what data 
to report and misrepresenting the data’s statistical accuracy (Zikmund et al., 2013, p. 96-
98). According to Saunders et al. (2012, p. 245) presenting the data and examining it 
honestly extends to the analysis and reporting stage of the research. When presenting and 
analyzing the results of our study, we present all the results of the tests done with the data. 
These tests are either presented as part of the main study or added in the appendix. These 
results were also analyzed objectively as the lack of objectivity will distort the conclusions 
of the study. Because of this, we consider our method for analyzing and reporting data to be 
ethical.  
 
7.4 Societal Impacts 
This study does not have any direct societal impacts. The managers of the banks can use 
our results when making decisions regarding leverage, but there is no way of determining 
that the choices made by the managers would be the “right ones” for the society. Our 
results also imply that the leverage ratio affects the leverage taking of banks. As we cannot 
say whether the impact is the desired one or not, the result is not seen to have a direct 
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societal impact because the regulators cannot see if their new rule is working and making 
the banks more stable. 
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8. Quality of Research 
The quality of research is discussed in this last section of the thesis. There are two main 
characteristics for good research: reliability and credibility. The reliability of this study is 
determined first, and this subsection is then followed by the determination of the validity of 
this study.  
 
8.1 Reliability 
A key characteristic for a good research is reliability (Saunders et al., 2012, p. 193). It 
refers to whether the method of collecting data and analyzing it would produce findings that 
are consistent if they were repeated on a different occasion or by another researcher. This 
means that in order for the results to be reliable, they need to be consistent with similar 
studies. If this study was about to be conducted in another occasion or by someone else, the 
results are expected to be the similar to this study. The data used in this study is secondary 
data obtained from the Eikon database. The database can be considered as a trustworthy 
source as it has been used by the previous research. The database itself can be accessed 
only if the researcher or the researcher’s organization has bought the license to use the 
database. On the other hand, most of the data in the Eikon database is collected from 
sources that are public to everyone. For example, the data about the banks’ balance sheets 
and income statements are gathered from the banks’ annual reports and those annual reports 
are public data. So, if someone wishes to repeat the same study, they should have access to 
the required information.  
 
In order to analyze the data, programs such as Excel and Stata 15 were used. Both of these 
programs can be considered to be credible and of high quality and are seen to produce 
credible and correct results for calculations and statistical analyses. The data has been 
handled with care in order to prevent human errors which decreases the risk of obtaining 
incorrect results. It will be easy for other researcher to replicate this study as all the steps 
taken when conducting the study are explained. This increases the reliability of our study.  
 
8.2 Validity 
According to Bryman and Bell (2015, p. 50) validity is the most important criterion of 
research as it is concerned of the integrity of the conclusions made from the results of the 
study. Various forms of validity such as the construct validity, internal validity, and 
external validity have been identified to assure the quality of the research (Saunders et al., 
2012, p. 193-194). The construct validity, also known as the measurement validity, refers to 
the question of whether the measure used to research the matter actually measures it 
(Bryman & Bell, 2015, p. 50). The variables used in this study can be said to measure what 
they are intended to measure as these same variables have been used in the previous 
studies. The definitions of these variables were followed in order to build them as similar as 
possible to the previous studies from the obtained data. The aim of this study was to answer 
the research questions of whether the relation between the factors of leverage and leverage 
are dependent by the size of the bank, and whether the change in the measure of regulatory 
capital changes the relation between regulatory capital and capital structure. The multiple 
regression analyses were performed in order to analyze the relation between the factors of 
capital structure and banks of different sizes. The regulatory capital and its relation to the 
capital structure was also analyzed by using these methods. The way the relationship 
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between the factors and the size of the bank differs is answered by the results. Because this 
study has studied what it intended to study, it can be seen to have construct validity as the 
research questions were answered.  
 
A statistical analysis has internal validity if the statistical inferences of causal effects are 
valid for the population being studied (Stock & Watson, 2015, p. 362). The internal validity 
refers to how well the variation in dependent variable can be explained by the independent 
variable (Bryman & Bell, 2015, p. 50). The method of this study has been come up with the 
support of previous scientific articles that can be considered to be of high credibility. All 
the variables chosen for this study were used by the previous studies and the survivorship 
bias was eliminated by including inactive banks to the sample and including banks that had 
not been active for the whole sample period. Because these banks were included in the 
sample, it was possible to examine the true relationship between the factors of capital 
structure and the size of the bank. There were some missing observations in our sample that 
can increase the risk of the selection bias in our study. Selection bias occurs when 
individuals are incompletely observed for an endogenous reason (Verbeek, 2012, p. 425). 
As the sample period of this study is relatively long, and the amount of missing 
observations was moderately small, the results of this study can be considered valid for the 
whole population.  
 
External validity refers to how well the results can be generalized to another relevant 
setting or group (Saunders et al., 2012, p. 194). In order to make generalizations of the 
study, the sample needs to be representative (Bryman & Bell, 2015, p. 51). The external 
validity in this study refers to whether the results of this study can be generalized for the 
listed banks headquartered outside of the European Union. For the population of this study, 
the results are generalizable as all of the listed banks that headquartered in the EU were 
included in the sample if data could be obtained from them. On the other hand, we would 
be careful when making generalizations of the capital structures of banks outside this 
region. There are studies examining the capital structures of banks, and the effects of 
leverage ratio using international samples around the globe finding that the banks are 
similar in their operations regardless the geographical location they are operating in (see 
Gropp & Heider, 2010; Petersen et al., 2013). Most of the studies examining international 
samples only cover countries that are highly developed and therefore, it is important to note 
that the previous studies have found differences in the way banks operate depending 
whether the country is considered to be of developed economies or from the emerging or 
developing economy. For example, Shehzad et al. (2013) found out that the relation 
between bank size and profitability that was found when studying banks of OECD 
countries did not exist outside these countries. This means that even though the banking 
sector is quite homogenous, there are different factors determining the environment where 
the banks are operating, which in turn may affect the banks’ capital structures in those 
regions. Therefore, this study is seen to lack some external validity and the generalizations 
of the results should be made with caution. 
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Appendix 1. A more detailed explanation of Tier 1 capital: 
 
Tier 1 capital is a Basel III regulatory measure and it is part of the risk-based capital 
framework (BCBS, 2014, p. 2). Under the risk-based capital framework, the banks are 
required to keep enough capital in order to be able to weather losses under stressed market 
conditions. In this risk-based capital framework the amount of the bank’s risk-weighted 
assets is obtained by summing up together the bank’s operational risk-weighted assets, 
market risk risk-weighted assets and credit risk-weighted assets (Hull, 2014, p. 337). The 
capital that the bank is required to keep for operational risk, is capital that is meant to cover 
losses from situations where the bank is facing an adverse external event or the bank’s 
procedures fail to work as they are are meant to (Hull, 2014, p. 346). The most basic way of 
calculating the regulatory capital requirement for operational risk is by setting the 
operational risk-weighted assets equal to 15 percent of annual gross income over the 
previous three years (Hull, 2014, p. 481).  
 
Market risk is the risk of the bank’s investment instruments losing their value (Hull, 2014, 
p. 42). The market risk capital requirement is calculated as the sum of the value at risk 
(VaR) measure and the stressed VaR measure (Hull, 2014, p. 354). The VaR measure 
provides a single number attempt presenting the risk in a portfolio. With VaR, the bank can 
state that with a certain confidence level X they are certain that the bank will not lose more 
than V euros in time T (Hull, 2014, p. 255). As the stressed VaR is always as great as the 
“usual” VaR, the bank is required to hold at least twice as much capital that the “usual” 
VaR is (Hull, 2014, p. 355). 
 
When calculating the credit risk, that is the risk of the customer, client, or counterparty 
defaulting, each of the bank’s asset are given a weight corresponding to the riskiness of that 
asset. The total of credit risk-weighted assets is the sum of the bank’s weighted assets 
(Hull, 2015, p. 327), and the credit risk-weighted assets often constitute the largest 
proportion of the banks’ total risk-weighted assets when the three types of risk-weighted 
assets are summed together. Under the Basel I regulation, the banks were required to hold 4 
percent of risk-weighted assets as Tier 1 capital, and only the credit risk was considered 
when calculating the risk-weighted assets (Hull, 2015, p. 327- 330). Under the Basel II 
regulation the required amount, 4 percent was the same, but risk-weighted assets were 
calculated as the sum of the three different types of risk-weighted assets (Hull, 2015, p. 
337). Under Basel III these rules change and get more complicated. Because of this and 
considering the fact that the Tier 1 capital is not examined further in this thesis, these 
changes are not described nor discussed. 
 
 
 



!

 73 

Appendix 2. VIF-test 

 

 

VIF test for equation 2 
 

Variable All Large Small 
Ln of assets 1.24 1.10 1.31 
Collateral 1.15 1.05 1.07 
Dividends 1.12 1.03 1.39 
Risk 1.08 1.10 1.11 
∆ in ln assets 1.04 1.03 1.04 
Profitability 1.03 1.05 1.05 
MTB 1.00 1.00 1.02 
Mean VIF 1.10 1.05 1.14 

VIF test for equation 1 
 

Variable All Large Small 
Ln of assets 1.24 1.10 1.31 
Collateral 1.15 1.05 1.07 
Dividends 1.12 1.03 1.39 
Risk 1.08 1.10 1.11 
∆ in ln assets 1.04 1.03 1.04 
Profitability 1.03 1.05 1.05 
MTB 1.00 1.00 1.02 
Mean VIF 1.10 1.05 1.14 

VIF test for equation 3 
 

Variable All Large Small 
Ln of assets 1.56 1.51 1.35 
Close ln of assets 61.44 234.14 335.01 
Collateral 1.31 1.66 1.18 
Close collateral 2.80 3.70 4.76 
Dividends 1.38 1.42 1.45 
Close dividends 2.81 2.14 33.62 
Risk 1.18 1.31 1.17 
Close risk 7.35 10.13 16.73 
∆ in ln assets 1.19 1.27 1.08 
Close ∆ in ln assets 1.52 1.60 4.65 
Profitability 1.12 1.40 1.06 
Close profitability 1.87 2.21 12.55 
MTB 1.01 1.01 1.02 
Close MTB 1.05 1.04 2.95 
Mean VIF 11.0 33.19 45.23 
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Appendix 3. Results for Fixed Effects Model 
Estimate of equation 1 using the fixed effects model. Standard errors are adjusted for clustering at the 
bank level. 

This table reports the determinants of capital structure of 101 banks headquartered in the EU during the period 
from 2009 to 2017. The first column presents the results for the whole sample, second column presents the 
results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 
 
Estimate of equation 2 using the fixed effects model. Standard errors are adjusted for clustering at the 
bank level. 

This table reports the estimated relation between regulatory capital and the factors of leverage for 101 banks 
headquartered in the EU during the period from 2009 to 2017. The first column presents the results for the 
whole sample, second column presents the results for the sample constituting of large banks, and the third 
column presents the results for the sample constituting of small banks. ***, ** and * denote the statistical 
significance at the 1%, the 5% and the 10% level, respectively. 
 
 
 

Dependent variable 
Leverage 

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability 4.229656 0.004372 4.908368 
Ln of assets -2.40585 0.0133744 -2.737372 
MTB 0.0008379 0.000013 0.0103614 
Collateral -0.3449481 -0.0042675 -0.2171395 
Risk 0.0200694 -0.0032134** 0.0075557 
∆ in ln assets 3.954951* -0.0104061 7.426715 
Dividends 0.0080969 -0.0013691 0.0982386 
Constant 25.76181 0.598819*** 23.03576 
Number of observations 704 343 361 
R2 0.0385 0.0753 0.0356 
Hausman test 0.5567 0.3369 0.3761 

Dependent variable 
Leverage ratio 

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est 

Small Banks 
Coeff. Est. 

Profitability -0.0354011 0.671855 -0.2586448*** 
Ln of assets -0.0237782 -0.1197771* -0.0026654 
MTB 0.0000339 -0.0000593 0.000525*** 
Collateral -0.0229024 -0.182308 0.008058 
Risk -0.0025386 -0.005067 -0.0001168 
∆ in ln assets -0.0683834*** -0.028431 -0.0226949 
Dividends 0.0057304 0.0009368 0.0019704 
Constant 0.3287305* 1.601111* 0.102291*** 
Number of observations 704 343 361 
R2 0.0129 0.0068 0.0788 
Hausman test 0.2198 0.1921 0.1693 
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Estimate of equation 3 using the fixed effects model. Standard errors are adjusted for clustering at the 
bank level. 

This table reports the estimated relation between leverage and regulatory capital, when the banks are close to 
meeting their regulatory requirement. The sample covers 101 banks headquartered in the EU during the 
period from 2009 to 2017. The first column presents the results for the whole sample, second column presents 
the results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dependent variable: 
Leverage 

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est 

Profitability 3.947253 -0.025437 8.68263 
Close profitability -6.450997 0.1661997 -107.2242 
Ln of assets -2.420814 0.0129494 -2.744308 
Close ln of assets 0.0066112 -0.0027108 0.528953 
MTB 0.0005316 0.0000138 0.0103816 
Close MTB -0.0117096 -9.43e-06 -0.0013243 
Collateral -0.3225989 -0.0072391 -0.2122559 
Close collateral -0.1204742 0.0054994 -0.2345237 
Risk 0.0133546 -0.0029659** 0.0078833 
Close Risk 0.0175924 -0.000854 -0.569549 
∆ in ln assets 4.293066 -0.0086968 7.512433 
Close ∆ in ln assets -3.086604** -0.009963 -3.297217 
Dividends -0.0124194 -0.0002607 0.0575898 
Close dividends 0.0520889 -0.0039249 0.2312097 
Constant 25.90294 0.7594694*** 23.03553 
Number of 
observations 

704 343 361 

R2 0.0388 0.0696 0.0442 
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Appendix 4. Results for Systematically Important Banks 
 
Estimate of equation 1. Standard errors are adjusted for clustering at the bank level. 
                                                  
                              Systematically Important Banks 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dependent variable 
Leverage 

Pooled OLS RE 

Profitability -0.5225487 0.3492814 
Ln of assets 0.0243503* -0.0022014 
MTB 0.0001117** 0.000056*** 
Collateral -0.0456819** -0.0026756 
Risk 0.0063698** -0.0006262 
∆ in ln assets -0.025494 0.009001 
Dividends 0.0038193 0.0024981 
Constant 0.6674073*** 1.000341*** 
Number of observations 96 96 
R2 0.4634 0.1442 
Hausman test  0.0000 
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Appendix 5. Winsorized Results 
Estimate of equation 1 using the pooled OLS. Standard errors are adjusted for clustering at the bank 
level. 

This table reports the determinants of capital structure of 101 banks headquartered in the EU during the period 
from 2009 to 2017. The first column presents the results for the whole sample, second column presents the 
results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 
 
Estimate of equation 1 using the random effects model. Standard errors are adjusted for clustering at 
the bank level. 

This table reports the determinants of capital structure of 101 banks headquartered in the EU during the period 
from 2009 to 2017. The first column presents the results for the whole sample, second column presents the 
results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 
 

Dependable variable 
Leverage  

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability -29.97437 0.2649518 -59.34136 
Ln of assets 0.4650857** 0.0302982*** 1.341784* 
MTB -0.0091159 -0.0001143 -0.0519351 
Collateral 0.2199311 -0.1412484* 0.5129913 
Risk -0.0568242 0.0021081 -0.1585214 
∆ in ln assets -5.188182 0.0722168 -7.486082 
Dividends -0.4925747 -0.0296229 -2.160529 
Constant -4.074677* 0.5932144*** -10.34604* 
Number of observations 704 343 361 
R2 0.1000 0.1157 0.1462 

Dependable variable 
Leverage  

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability 2.884036** -0.0048317 3.784913* 
Ln of assets 0.2213015 0.0132711** 0.2855893 
MTB 0.0113732 -0.0005604* 0.032615* 
Collateral -0.1044285 -0.0055919 0.005487 
Risk -0.0267476 -0.0031433** -0.0511252 
∆ in ln assets 0.8076382* -0.0078707 1.463339* 
Dividends -0.1035638* -0.0010069 -0.1583131 
Constant -2.617664 0.7476026*** -3.961238 
Number of observations 704 343 361 
R2 0.0479 0.0749 0.0197 
Hausman test 0.5744 0.0763 0.4874 
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Estimate of equation 2 using the pooled OLS. Standard errors are adjusted for clustering at the bank 
level. 

This table reports the estimated relation between regulatory capital and the factors of leverage for 101 banks 
headquartered in the EU during the period from 2009 to 2017. The first column presents the results for the 
whole sample, second column presents the results for the sample constituting of large banks, and the third 
column presents the results for the sample constituting of small banks. ***, ** and * denote the statistical 
significance at the 1%, the 5% and the 10% level, respectively. 
 
Estimate of equation 1 using the random effects model. Standard errors are adjusted for clustering at 
the bank level. 

This table reports the estimated relation between regulatory capital and the factors of leverage for 101 banks 
headquartered in the EU during the period from 2009 to 2017. The first column presents the results for the 
whole sample, second column presents the results for the sample constituting of large banks, and the third 
column presents the results for the sample constituting of small banks. ***, ** and * denote the statistical 
significance at the 1%, the 5% and the 10% level, respectively. 
 
 
 
 
 

Dependable variable 
Leverage ratio  

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability 0.0821842 0.1987075 -0.0383217 
Ln of assets -0.0051263*** -0.0084254 -0.0064308*** 
MTB 0.0008271* 0.0001902 0.0022901*** 
Collateral -0.0060526 -0.0191428 0.0002019 
Risk 0.000311 -0.0030944 0.0001335 
∆ in ln assets -0.0367951 -0.1027594** 0.0016204 
Dividends 0.0108893* 0.0294928** -0.0046904 
Constant 0.0108893*** 0.1495422** 0.1370742*** 
Number of observations 704 343 361 
R2 0.0290 0.0396 0.1546 

Dependable variable 
Leverage ratio  

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability 0.0309708 0.2501335 -0.3213957* 
Ln of assets -0.0055591*** -0.0112654** -0.0052581** 
MTB 0.0005093 0.0000402 0.0015321*** 
Collateral -0.0082361 -0.0607979 0.0057541 
Risk -0.0016876 -0.0055779 -0.0000147 
∆ in ln assets -0.0566538** -0.1160229** -0.0187765 
Dividends 0.0074057* 0.0186616** 0.0006997 
Constant 0.126743*** 0.1942764*** 0.1279103*** 
Number of observations 704 343 361 
R2 0.0265 0.0332 0.1012 
Hausman test 0.0670 0.0841 0.0067 
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Estimate of equation 3 using the pooled OLS. Standard errors are adjusted for clustering at the bank 
level. 

This table reports the estimated relation between leverage and regulatory capital, when the banks are close to 
meeting their regulatory requirement. The sample covers 101 banks headquartered in the EU during the 
period from 2009 to 2017. The first column presents the results for the whole sample, second column presents 
the results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dependable variable 
Leverage  

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability -31.33228 .6734726 -57.97139 
Close profitability 29.87588 -1.863978 62.74457 
Ln of assets .5386908** .0303891*** 1.351648* 
Close ln of assets -.5151045* .0130617 -1.491512* 
MTB -.0117389 .0000665 -.0476619 
Close MTB .011589 -.0008669 .0761005 
Collateral .126476 -.1643147 .4577466 
Close collateral -.1685945 .0836023 -.471629 
Risk -.0721715 .0033121 -.1535642 
Close Risk .0359647 -.0193375 .1428566 
∆ in ln assets -5.642808 .0601683 -7.580497 
Close ∆ in ln assets 5.541302 -.0217079 7.876566 
Dividends -.7504377 -.0371134 -2.270527 
Close dividends .7339267 .0278498 2.41612 
Constant -4.62277* .5980486*** -10.42205* 
Number of observations 704 343 361 
R2 0.1109 0.1333 0.1496 
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Estimate of equation 3 using the random effects model. Standard errors are adjusted for clustering at 
the bank level. 

This table reports the estimated relation between leverage and regulatory capital, when the banks are close to 
meeting their regulatory requirement. The sample covers 101 banks headquartered in the EU during the 
period from 2009 to 2017. The first column presents the results for the whole sample, second column presents 
the results for the sample constituting of large banks, and the third column presents the results for the sample 
constituting of small banks. ***, ** and * denote the statistical significance at the 1%, the 5% and the 10% 
level, respectively. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dependable variable 
Leverage  

All Banks 
Coeff. Est. 

Large Banks 
Coeff. Est. 

Small Banks 
Coeff. Est. 

Profitability 2.785554** -.0467425  3.695682 
Close profitability -1.650934 .1509772 3.337458 
Ln of assets .222778 .0129243* .2986417 
Close ln of assets -.0149163 -.0014113 -.0352758 
MTB .0119146 -.0006298* .0330372 
Close MTB -.0086929 .0006081 .1924676 
Collateral -.0865015 -.0074924 .02107 
Close collateral -.0380782 .0054917 -.0554776 
Risk -.0300231 -.0029258** -.0482282 
Close Risk -.0153984 -.0009619 -.0410007 
∆ in ln assets .9830577* -.0032898 1.558679* 
Close ∆ in ln assets -1.214854* -.0160406 -1.931747 
Dividends -.1179727* -.0000268 -.1788722 
Close dividends .0851273 -.0029669 .1773692 
Constant -2.636404 .752336*** -4.059709 
Number of observations 704 343 361 
R2 0.0461 0.0704 0.0202 
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Appendix 6. The Results of the Ramsey-RESET Test 

 

 
 

 
 

 
 

 
 

 

Ramsey test of equation 1 for all banks.   
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3,693) 43.75 F(3.693) 82.79 
Prob > F 0.0000 Prob > F 0.000 

Ramsey test of equation 1 for large banks.   
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3.332) 1.80 F(3.332) 1.76 
Prob > F 0.1474 Prob > F 0.1545 

Ramsey test of equation 1 for small banks.   
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3.35) 15.80 F(3.350) 45.36 
Prob > F 0.0000 Prob > F 0.000 

Ramsey test of equation 2 for all banks.   
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3.693) 4.49 F(3,693) 1.56 
Prob > F 0.0039 Prob > F 0.1967 

Ramsey test equation 2 for large banks.   
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3,332) 0.81 F(3,332) 2.05 
Prob > F 0.4904 Prob > F 0.1062 

Ramsey test of equation 2 for small banks.   
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3,350) 11.80 F(3.350) 45.36 
Prob > F 0.000 Prob > F 0.000 
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Ramsey test of equation 3 for all banks.    
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3.368) 44.50 F(3,685) 84.57 
Prob > F 0.000 Prob > F 0.000 

Ramsey test of equation 3 for large banks.    
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3.324) 4.31 F(3,324) 4.13 
Prob > F 0.0053 Prob > F 0.0068 

Ramsey test of equation 3 for small banks.    
Non winsorized Winsorized 
H0: Model has no omitted variables H0: Model has no omitted variables 
F(3.342) 15.44 F(3,342) 43.05 
Prob > F 0.000 Prob > F 0.000 
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Appendix 7. List of Countries in the Sample 

Country( Number(of(Banks(
Austria! !!!!!!!!!!!!!!!!!!5!
Belgium! !!!!!!!!!!!!!!!!!!2!
Bulgaria! !!!!!!!!!!!!!!!!!!1!
Cyprus! !!!!!!!!!!!!!!!!!!1!
Czech!Republic! !!!!!!!!!!!!!!!!!!1!
Denmark! !!!!!!!!!!!!!!!!11!
Estonia! !!!!!!!!!!!!!!!!!!1!
Finland! !!!!!!!!!!!!!!!!!!2!
France! !!!!!!!!!!!!!!!!!!4!
Germany! !!!!!!!!!!!!!!!!!!7!
Greece! !!!!!!!!!!!!!!!!!!4!
Hungary! !!!!!!!!!!!!!!!!!!2!
Ireland! !!!!!!!!!!!!!!!!!!3!
Italy! !!!!!!!!!!!!!!!!!15!
Netherlands! !!!!!!!!!!!!!!!!!!4!
Poland! !!!!!!!!!!!!!!!!!!9!
Portugal! !!!!!!!!!!!!!!!!!!3!
Romania! !!!!!!!!!!!!!!!!!!1!
Slovak!Republic! !!!!!!!!!!!!!!!!!!2!
Spain! !!!!!!!!!!!!!!!!!!8!
Sweden! !!!!!!!!!!!!!!!!!!4!
United!Kingdom! !!!!!!!!!!!!!!!!!11!
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