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Summary 
In the wake of the financial crisis the systemic importance of banks for the stability of 
the financial system became evident. Finansinspektionen classifies the banks Nordea, 
Skandinaviska Enskilda Banken, Svenska Handelsbanken and Swedbank as 
systemically important for the Swedish financial system. The Basel accords strive to 
increase the resilience of banks and the financial system by imposing stricter regulatory 
capital requirements. It is debated how these restraints affect the banks’ cost of capital 
which prompt the first research question of the study: 
 

How has the increase in regulation regarding the capital structure of banks affected 
Sweden’s major banks’ cost of capital? 

 
According to Modigliani & Miller a firm’s cost of capital is independent of its capital 
structure. The second research question is thus:  
 
Does the development regarding Sweden’s major bank’s cost of capital align itself with 

the Modigliani-Miller theorem? 
 
The purpose of the study is thus to assess how the increase in regulatory capital 
requirements have affected the Swedish major banks’ cost of capital and to what extent 
these developments align with the Modigliani-Miller theorem. The researchers utilizes a 
quantitative method and collected secondary data for the period 2008 to 2016 to answer 
the formulated hypotheses which are deduced from the theoretical framework.   
 
The results from the study illustrate significant correlations between increased 
regulatory capital requirements and the cost of capital. The authors can however not 
assert the irrelevance of capital structure for the banks’ cost capital but find that reduced 
tax shields only have modest effects on the banks’ cost of capital. 
 
Keywords:  Modigliani & Miller, Capital Requirements, Capital Structure, Banks, Cost 
of Capital, CAPM.  
 
JEL classification: G3 - G18 - G21 - G28 - G32 
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Definitions  
 
Asymmetry of information - The unequal knowledge that each party to a transaction 
has about the other party or asset (Mishkin et al., 2013, p. 599). 
 
Arbitrage - The practice of buying and selling equivalent goods in different markets to 
take advantage of a price difference (Berk & DeMarzo, 2014, p. 70). 
 
Basel - Comprehensive international regulatory standards agreement for banks’ capital 
adequacy and liquidity coverage (Riksbanken, 2016, p. 35). 
 
Capital Adequacy Ratio (CAR) - Total regulatory capital divided by the risk-weighted 
assets (Juks, 2010, p. 23). 
 
Capital structure - A firm’s choice of financing through equity, debt or a mix of the 
two (Modigliani & Miller, 1958, p. 267-268; Berk & DeMarzo, 2014, p. 477). 
 
Cost of debt - The cost of debt capital, or expected return by creditors and investors, 
that a firm must pay on its debt (Modigliani & Miller, 1958, p. 265; Berk & DeMarzo, 
2014, p. 1050). 
 
Cost of equity - The cost of equity capital, or expected rate of return available in 
the market on other investments with equivalent risk to the firm’s shares, which the firm 
must pay on its equity (Modigliani & Miller, 1958, p. 265; Berk & DeMarzo, 2014, p. 
1052). 
 
Debt ratio - A firm’s amount of debt in proportion to its total assets (Berk & DeMarzo, 
2014, p. 515). 
 
Equity ratio - A firm’s amount of equity in proportion to its total assets (Berk & 
DeMarzo, 2014, p. 656). 
 
Law of one price - In perfect (competitive) capital markets, securities or portfolios with 
the same cash flows must have the same price (Berk & DeMarzo, 2014, p. 1055). 
 
Leverage - A firm’s amount of debt financing in proportion to its equity financing 
(Modigliani & Miller, 1958, p. 268). 
 
Liquidity - A firm’s ability to meet its financial obligations in the short-term 
(Riksbanken, 2016, p. 35). 
 
Market Liquidity - The ability to quickly sell substantial volumes of financial 
instruments to a low transactions cost without considerably affecting the market value 
of the instrument (Riksbanken, 2016, p. 35). 
 
Risk premium - The extra return investors require related to the financial risk that is 
associated with holding the asset (Modigliani & Miller, 1958, p. 271; Hull, 2015, p. 8-9; 
Riksbanken, 2016, p. 35). 
 



	

Risk Weighted Assets (RWA) - Value of the total assets after each asset has been 
multiplied with the risk-weight corresponding to its class in accordance with the 
applicable regulatory framework (BIS, 1998, p. 8). 
 
Systemic importance - A firm, market or part of the financial infrastructure is of 
systemic importance if problems in it could lead to disturbances in the financial system 
with potential for substantial socioeconomic costs (Riksbanken, 2016, p. 35).  
 
Total Tier 1 Capital - Capital defined as common equity tier 1 capital + other tier 1 
capital in the Basel Accords (BIS, 2004; 2010). 
 
WACC - A firm’s average cost of equity- and debt capital financing weighted after the 
firm’s respective equity- and debt ratios. Hence, ‘weighted average cost of capital’ 
(Berk & DeMarzo, 2014, p. 1064).  
 
WACCNT - A firm’s average cost of equity- and debt capital financing weighted after 
the firm’s respective equity- and debt ratios when the effect of tax-shields is not 
considered. 
 
WACCWT - A firm’s average cost of equity- and debt capital financing weighted after 
the firm’s respective equity- and debt ratios when the effect of tax-shields is considered. 
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1. Introduction 

The purpose of the introductory chapter is to present a background and discussion to 
the chosen research problem. The research problems and the purpose of the study are 
further presented in the chapter as well as the study’s delimitations.  

1.1 Problem background 
Modern banking traces its origins to early renaissance Italy (Hull, 2015, p. 25) and 
although the banking operations have evolved, its core principles remain same. Whether 
it is looking after savings deposits from the general public or providing credit to clients 
in need of funding investment activities, it is safe to say that banks serve as a vital 
intermediary between business parties and are crucial in allowing funds to be 
reallocated within the financial system (Mishkin et al., 2013, p. 205).  
 
With time, the banking industry has extensively evolved in terms of its operations. 
Advances in technology has allowed for more advanced and efficient trading, in 
increasingly exotic financial instruments, at a growing multinational level (Mishkin et 
al. 2013, p. 260). As noted by the Riksbank report (2016, p.7), there is little-to-no doubt 
that the banking industry is important for the well-being of Swedish industry and 
household economy. By the end of 2015, the Swedish banking sector reached a 
staggering 340 percent of the national GDP (Riksbank, 2016, p. 6) and is thus one of the 
countries with the largest banking sectors in relation to its GDP. In a recent perspective, 
the Swedish banking sector has seen a consolidation of market shares even though the 
number of market participants has increased (Konkurrensverket, 2016, p. 18). It is now 
characterized by a small number of large participants, whereas four banks accounts for 
75 percent of the Swedish banking sector’s total assets (Riksbank, 2016, p. 7). This 
associates them as both being representative for the Swedish banking sector in general 
as well as being counted as the systemically important banks in Sweden by the 
supervisory authority Finansinspektionen (2014, p. 1).  
 
Banks of today utilizes a high-debt capital structure to fund its operations, using its high 
leverage to increase its returns at the lowest available cost (Finansinspektionen, 2015, p. 
3). In contrast to this, Swedish banks tends to have higher capital adequacy ratios and 
lower leverage than their peers earning them the image as being relatively stable and 
secure financial institutions (Finansinspektionen, 2015, p. 7). Bank operations are 
sustained by utilizing maturity transformation, which is described by Mishkin et al. 
(2013, p. 210) as a process of accepting short maturity deposits and converting them 
into long maturity loans. These short maturity deposits is not only made by public 
depositors, but also deposits accepted through the interbank market. Banks utilizes a 
interbank market, to redistribute excess funds from banks that have a surplus to banks 
that have a shortage (Mishkin et al., 2013, p. 207).  
 
When discussing banks’ systemic importance for its surrounding economic environment 
it is also appropriate to bring forth the major risks that banks need to carefully manage 
in their day to day operations. Liquidity risk, credit risk, market risk and operational risk 
are vital parts that banks’ risk management departments engage in, in order to maintain 
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stability in their operations (Hull, 2015, p. 17). Liquidity risk stems from the previously 
mentioned section about how commercial banks conduct their operations. In short, 
banks tend to finance their operations by borrowing short term, mostly from general 
deposits, and investing in assets with longer maturity time (Hull, 2015, p. 381). Market 
risk is mainly derived from a bank’s trading operations. It is essentially the risk that the 
banks’ financial instruments and derivatives decline in value due to large movements in 
price during a short period of time on the financial markets. Operational risk is where a 
bank runs the risk of suffering losses due to system failures within the internal 
environment or other external events. Credit risk is often described as one of the most 
common types of risks and can be explained as the risk of banks’ counterparties failing 
to meet their financial obligations that have been agreed upon due to default (Hull, 
2015, p. 41). 
 
It is due to the banks’ capital structure, meaning how they distribute their financing 
between debt and equity, that the four mentioned risks can have a crucial impact on the 
stability of the banks and in turn the surrounding economic environment. Riksbanken 
(2011, p. 5) further explains the banking industry’s vulnerability towards the previously 
mentioned risks and emphasize the severe implications they can have on the financial 
system as a whole. The major Swedish banks are associated with what is referred to as 
systematic risk which means that a crack in one part of the banking sector can spread 
and cause a downward spiral that affects the entire financial system. This can further be 
derived from the interbank market where the banks borrow and lend from each other on 
an extensive scale. Prudential regulations have been established to prevent and 
counteract the risk of financial instability in the banking system, where a majority of the 
regulation is aimed towards a minimum requirement of certain capital for banks to 
increase their resistance toward illiquidity and default (Sveriges Riksbank, 2015, p. 71). 
 
In Sweden, the Riksdag and Finansdepartementet are the primary authorities in 
regulation of the financial industry (Riksbank, 2016, p. 2), with the authority to 
implement laws, codes and regulations. Charge of supervision and monitoring of the 
financial industry is divided between three main authorities. These are Riksbanken, 
Riksgälden and Finansinspektionen (Riksbank, 2015, p. 11) where Finansinspektionen 
has the macro-charge of supervision, aiming at minimizing the risks in the financial 
system as a whole. 
 
Through the Capital Requirements Regulation and Capital Requirements Directive IV, 
the latest revision of the Basel Accord, Basel III, is implemented in all countries of the 
EU (Riksbank, 2015, p. 72). As Sweden’s financial industry is regulated by the Basel 
Accord, it basically requires banks to hold a capital adequacy ratio of 10,5-18 percent of 
its total risk-weighted assets, depending on cyclical- and specific circumstances 
(European Parliament, 2016, p. 3). In comparison, as of the fourth quarter in 2016 
according to Finansinspektionen (2016, p. 2) the four systemically important banks in 
Sweden holds an average capital adequacy ratio of 28,18 percent.  
 
1.2 Problem Discussion 
The increase in banking regulation that has been developed during the last couple of 
years is a direct response to the 2008 to 2009 global financial crisis, which illustrated 
the severity of the systematic risk that is linked to large commercial banks (Riksbanken, 
2015, p. 72). The push for stricter regulation have triggered a debate on a global scale, a 
debate that in general is characterized by two parties with conflicting interests. On one 
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side are those that are for increased regulation and on the other side those that are 
against it. Regulators for the industry have attempted to reduce the banks’ vulnerability 
towards the risks associated with their operational design in regards to how they finance 
their operations, which previously was referred to as capital structure. The primary tool 
has been Basel III that was officially implemented internationally in 2014. It has mainly 
been aimed at increasing the minimum amount of required equity capital for the banks 
to improve their ability to withstand stressed liquidity conditions for an extended period 
of time (Riksbanken, 2015, p. 72). 
 
The debate is founded in what implications the increase in regulation regarding capital 
structure have and also to what extent these requirements are necessary for the banks. 
The arguments for and against increased regulations are many. Deregulators argue that 
it is more expensive to fund banks’ operations with equity compared to debt due to the 
higher levels of return required on equity. Pro-regulators in turn claim that this 
argument is flawed since the risk premium is dynamic when calculating the cost of 
equity. An increase in equity would reduce the risk premium and consequently also the 
cost of equity. This is due to that investors’ risk exposure is reduced and they should 
hence need a smaller premium for investing into equity capital (Pfleiderer et al., 2011, 
p. 4). De-regulators also argue that the increase in required capital would ultimately hurt 
the society. They claim that an increase in regulatory capital would either lead to a 
reduced lending activity or an increase in the loan rates that the banks demand for 
providing capital through lending. This would in turn affect the surrounding economic 
environment negatively since reduced lending, either due to a reduced amount of 
available lending capital or the increased cost of lending, would diminish economic & 
social growth (Mishkin et al., 2013, p. 244). Deregulators hence state that it is in 
everyone's best interest, even the regulating authorities’, that banks are faced with less 
capital requirements (Pfleiderer et al., 2011, p. 43). Regulators instead argue that an 
increase in regulation increases the stability of the banks to withstand stressed 
conditions and decrease the risk of default. Due to the systematic risk that is linked to 
these large banks, regulators fear the impact the banks’ defaults would have on the 
economic environment. The latest 2008 to 2009 financial crisis is referred to as an 
example of what results are to be expected if defaults arise from one systemically 
important bank. Furthermore regulators heavily disfavor the high amounts of leverage 
for systemically important banks because it tends to lead them on to taking excessive 
risks, knowing that governments are often obligated to bail them out due to the 
catastrophic effects a default would have on the general public and depositors 
(Finansinspektionen, 2015, p. 3). Arguments have furthermore been made that an 
increase in required capital would depress Return on Equity (ROE) and therefore reduce 
the value of the banks and their appeal to investors (Ackermann, 2010, p. 5). This 
reduction in the ROE is supposedly derived from the increased costs which banks are 
faced with when required to hold larger amounts of equity as well as due to the increase 
in the equity portion itself relative to the total assets (Pfleiderer et al., 2011, p. 14).   
 
As can be deduced from the arguments put forth by both sides in the banking regulation 
debate, the focal point is whether or not changes in the capital structure of banks indeed 
will affect their market value, cost of capital and in extension their appeal to investors. 
As the generally accepted goal of any firm is to strive at maximizing the firm’s market 
value, it is important to also understand the relationship between capital structure and 
the cost of capital. Understanding this relationship allow investors and other 
stakeholders to assess the effects of increased banking regulations on the banks’ cost of 
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capital, which from an investor’s perspective translates into the market value of the 
firm. 
 
As for the common argumental position by deregulation proponents; that the typically 
high leverage capital structure chosen by banks must be the optimal one for banking 
firms (Pfleiderer et al., 2011, p. 4), further insinuates that capital structure actually 
affects the value of the firm. However, this is in strict contradiction to a fundamental in 
corporate finance theory, namely the Modigliani-Miller Theorem (1958).  Modigliani 
and Miller’s theorem suggest that the capital structure of any firm is irrelevant to the 
firm’s market value. In this context, the theorem proposes that increases in banks’ 
equity portion to the total assets, will reduce the risk of the firm and through this also 
the required return on equity. Hence, it says that the weighted average cost of capital 
and value of the firm will remain the same. The authors of this study claim that the 
point of departure for settling this debate must be that of the applicability of the 
Modigliani-Miller theorem in the banking context. This conclusion is supported in 
conducted research by a number of authors, including; French et al. (2010), Schaefer 
(1990), Brealey (2006), Hellwig (2009), King (1990), Berger et al. (1995) and 
Pfleiderer et al. (2011). However, this approach has also been criticized in recent times 
(Cline, 2015; DeAngelo & Stulz, 2013) on the grounds that the banking business is 
simply too divergent from regular firms for the Modigliani-Miller theorem to be 
applicable. 
 
Among previous studies conducted on this topic, one example is Junge & Kugler (2012, 
p. 19) who investigated the impact of increased banking regulations on Swiss banks’ 
cost of capital. They found that even radical increases to the regulatory capital adequacy 
ratio would only lead to a marginal increase in the cost of capital. Much like the 
Swedish banks of systemic importance, the Swiss banks which were investigated also 
already reached the new levels of regulatory capital requirements prior to its increase. 
From this, the authors of this study infer that this may also be the case in Sweden. This 
was in fact investigated by Häggkvist & Hjort (2014) who found that the four Swedish 
systemically important banks showed indications of low-risk anomaly and did not 
follow the expectations based on the Modigliani-Miller theorem up until 2008 to 2009. 
Despite not finding any conclusive evidence, it was found that in the post-crisis years 
the research variables in their study appeared to line up more accurately with the 
Modigliani-Miller theorem. Hence, the authors suggested continued studies in the 
applicability of the theorem on the Swedish major banks with a focus on the period 
following 2008 (Häggkvist & Hjort, 2014, p. 76). Through the results of this study, the 
authors intend to empirically examine the applicability of the theorem as well as the 
effects of increased regulatory capital requirements on the Swedish major banks’ cost of 
capital.  
 
1.3 Purpose of the research  
The purpose of this study, is through a quantitative data collection, analyze how the 
Swedish major banks’ cost of capital has been affected by an increase in regulatory 
capital requirements. Furthermore, the study is aimed at analyzing to what extent the 
development of the Swedish major banks’ cost of capital aligns with what is postulated 
by the Modigliani-Miller theorem. The study’s theoretical framework is based on 
Modigliani & Miller’s (1958) theory of capital structure irrelevance for a firm’s cost of 
capital. The capital irrelevance theory implies that there is no optimal capital structure 
for maximizing a firm’s value. The theorem has however been widely debated in its 
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application on banks since they tend to utilize high leverage, meaning that the banks’ 
prefer larger proportions of debt financing over equity. Critics argue that banks benefit 
from using this type of high leverage capital structure which contradicts the theorem's 
validity when applied to banks. Increased leverage does however also come at the hands 
of increased financial risk. The stricter regulatory capital requirements are thus aimed at 
providing stability by reducing banks’ leverage and in turn their risk exposure. The 
authors intention are hence to examine how these regulatory capital requirements affect 
the banks’ cost of capital over time and to what extent these developments align with 
what the Modigliani-Miller theorem dictates.  
 
1.4 Research question 
Main research question: 
How has the increase in regulation regarding the capital structure of banks affected 
Sweden’s major banks’ cost of capital? 
 
Whilst there can be several aspects of how increased regulation affects the banks’ cost 
of capital, this research question refers to the increased proportion of equity 
requirements, more specifically the tier 1 capital. Capital structure refers to the means 
of how the proportion of equity and debt is utilized in financing the banks’ operations. 
The research question further aims to focus solely on the four Swedish banks that are 
classified as systemically important, which is a term used to describe the importance of 
these banks to the surrounding financial system and the economy as a whole 
(Finansinspektionen, 2015, p. 3). The cost of capital is classified as the return demanded 
on the banks’ equity securities and debt instruments. The research question is 
furthermore limited to solely examine the time period of 2008 to 2016.  
 
Secondary research question: 
Does the development regarding Sweden’s major bank’s cost of capital align itself with 
the Modigliani-Miller theorem? 
 
This research question is aimed at examining to what extent the development of the 
previously mentioned systemically important banks’ cost of capital aligns with the 
postulate of capital irrelevancy presented by the Modigliani-Miller theorem (Modigliani 
& Miller, 1958;1963). The cost of capital and the time frame are addressed in the same 
manner as in the previous research question.  
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1.5  Delimitations 
 

• The timeframe that is relevant for this research paper is between the years 2008 
to 2016.  
 

• The study is based on observations of the four major Swedish commercial 
banks, Nordea, SEB, Handelsbanken and Swedbank. 
 

• The authors limit the use of theoretical models suitable for determining a firms’ 
capital structure to only investigate the Modigliani-miller theorem (propositions 
I & II) applicability for the chosen Swedish major commercial banks. 
 

• The authors limit themselves to only research the capital requirements in terms 
of the basel chords. The measurement we are going to use is called the capital 
adequacy ratio since it is a measurement reported in all of the banks’ quarterly 
reports. 
 

• The development of the capital adequacy ratio is monitored on a quarterly basis 
and is collected from the banks’ quarterly reports between the years 2008 to 
2016. 

 
• In likeness with Miles et al. (2010) the total tier 1 capital will be used as the 

estimation variable for the increased regulatory capital requirements. 
 

• All returns calculated in the research paper are measured in regards to the 
OMXS. 
 

• In consideration of Swedbank’s equity and return, no consideration is taken to 
the preference stock. 

 
• Markets are assumed as efficient and debt to be correctly priced based on the 

efficient market hypothesis. 
 

• As will be discussed in the study banks debt financing is distorted through state 
guarantees. The authors recognize the existence of a debt beta but will not 
attempt to quantify it. The cost of debt is quantified as a product of the risk free 
interest rate and a debt risk premium observed through the banks’ reported 
interest expense. 
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2. Scientific Approach 

In this chapter the authors explain the study’s topic of choice and their preconception 
within the field. The authors further presents the study’s scientific view and point of 
departure through the chosen ontology, epistemology and scientific approach. The 
chapter is also aimed at describing the study’s research process and perspective as well 
as account for the conducted literature research and evaluation of source credibility.  

2.1 Topic of choice  
The authors’ choice of topic stems from their common interest in finance and the 
banking sector. Banks’ role and their importance to their surrounding economic 
environment was demonstrated in the wake of the financial crisis of 2008 to 2009. High 
leverage and toxic assets are common terms in explaining the crisis’ build up and an 
intense debate regarding increased banking regulation has followed. Swedish banks are 
generally well capitalized in regards to the strict capital requirements they adhere. Thus 
the authors found it interesting to explore how these forced capital structure restrictions 
affects their operations, more specifically their investors’ expected return, which further 
affects the cost of capital. Modigliani and Miller’s theorem is a cornerstone in corporate 
finance and the authors have encountered the theorem in many of its different 
applications. It has been a subject of discussion in several courses during our time at the 
Umeå School of Business and Economics due to its comprehensive field of application. 
Since the theorem specifically targets the mechanism behind how a firm’s capital 
structure affects its cost of capital, it is a suitable theorem to apply when examining the 
impact of increased regulatory capital.  
 
The application of the Modigliani-Miller theorem on banks has been proven to be 
slightly controversial which intrigued the authors to research the subject further. This 
lead the authors to several studies performed on various samples of banks at an 
international level, with varying results. This inspired the authors to apply the theorem 
on the Swedish major banks as had been done previously by Häggkvist & Hjort (2014). 
With additional regulatory changes on the horizon with the expectations of a Basel IV 
the author’s decision to contribute with empirics to the debate, whether or not 
regulatory capital affects the cost of capital, was settled. 
 
2.2 Preconceptions  
In scientific studies, there is always some extent of preconceptions which may influence 
the researcher and the study according to Bryman (2008, p. 44). Due to this, the authors 
of a study should present their preconceptions and prior knowledge as this could help to 
clarify for the reader as to why the authors make certain decisions and interpretations 
(Bryman, 2008, p. 44; Johansson-Lindfors, 1993, p. 76).  
 
As researchers are to some extent always influenced by personal values and subjective 
preconceptions, the authors have chosen to present their theoretical and practical 
preconceptions as proposed by Johansson-Lindfors (1993, p. 76).  This study is 
performed by two authors whom are students at the Civilekonomprogrammet at Umeå 
School of Business and Economics. This program has included multiple courses in the 
fields of corporate finance, business accounting, national economics and statistics, 
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which serve as the foundation of the authors theoretical knowledge. As for the authors’ 
theoretical preconceptions, these are mainly derived from the four years of education 
received at the Umeå School of Business and Economics. As capital structure, risk 
management in banking firms and the Modigliani-Miller theorem have been central 
parts in the education, the authors are accustomed to working with the models and 
theories which are central in performing the study from a theoretical perspective. 
 
As for the practical preconceptions of the authors, both possess extensive experience of 
reading and handling annual and quarterly reports. This is a result of being personally 
engaged in investing activities on the financial markets as well as through accounting 
and auditing experience at one of the major professional auditing firms. Furthermore, 
the authors have researched the topic prior to deciding to perform the study and it would 
be negligible to imply that none of these read studies have influenced the authors’ views 
and values. 
 
Neither of the authors have a practical experience of working with banking regulations, 
however, both have prior knowledge of the field due to extensive contact with it in 
courses regarding banking risk management, corporate finance as well as financial 
markets and institutions. This prior knowledge has both positive and negative impacts 
on the study as it leads to the authors having preconceived ideas regarding the research 
problem. However, the authors believe that they will be able to perform the study 
objectively and not influence the conclusions with preconceived ideas.  
 
2.3 Ontology 
A philosophical question researchers are faced with is the question of ontology 
(Quinlan, 2011, p. 14). Quinlan (2011, p. 14) states that choosing a ontological stance in 
the research is central in describing the social paradigm upon which the study is based. 
Bryman (2011, p. 35-36) describes ontology as the assumptions regarding whether 
objects and social phenomenon should be viewed as a perceived, actual reality or as a 
product of the individual’s perceptions. Through determining the ontological approach, 
the authors consolidate the perspective of reality that is deemed as applicable in the case 
of the research in respect to the research problem.  
 
Objectivism is an ontological approach where assumptions are made regarding reality’s 
constitution. Bryman & Bell (2013, p. 42) explains that the assumptions clarify a reality 
where the existence of this reality is independent of how, and if, individuals perceive it 
or interact with it. Rather, the reality is affected by factors that the individual cannot 
influence. Objectivism additionally postulates that what exists in this reality is 
qualitatively defined, thus having a finite nature in which it acts in accordance with. 
Objectivism thus asserts that there exist a ‘true reality’ and that phenomena in this 
existence ‘are what they are’ and ‘do what they do’ regardless whether individuals 
interact with it or not. According to Bryman (2011, p. 35-36), this is also in line with 
science which seeks to explain what can be observed and its nature. 
 
Another ontological point of view that can be embraced in scientific studies or research, 
is that of constructionism. In contrast to objectivism, Bryman & Bell (2013, p. 43) states 
that constructionism is where reality is constructed through how the individuals 
perceive it and interacts with it. This perception of reality asserts that phenomena are 
dependent on interactions of consciousness and collective conduct. This means that 
what can be observed is aspects of reality in form of social constructs and thus are 
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dependent on human consciousness to exist (Bryman, 2011, p. 37). Bryman urge that a 
constructionist’s perception of reality is that social constructs rely on the individual’s 
perceptions of these, and that they are in a state of constant change and revision. 
 
According to Bryman (2008, p. 39), the ontology influences both the method of a study 
and also the research problem. Moreover, Bryman & Bell (2013, p. 42) states that an 
objectivistic ontology is fitting for a quantitative study, where analysis of collected 
quantitative data is performed. The authors of this research embrace the objectivistic 
perspective as the intent is to explain and reflect reality as impartially and objectively as 
possible. Through basing the study in objectivism and a perspective of the chosen 
theory, subjective data interpretations and assessments should have minimum scope of 
development in the performance of the study. Due to the scientific nature and research 
problem in this study, the authors find a constructionist approach not to be viable choice 
for the research process and method. This conclusion is made due to the authors’ stance 
that the capital structure and cost of capital is regarded as ‘real’ and data will be 
collected for the Swedish major banks in order to measure it and analyze it from a 
theoretical point of view. If however the study had conducted a qualitative data 
collection through, as an example, interviews with bank representatives, a 
constructionist perspective had been more appropriate. 
 
2.4 Epistemology 
Scientific view of the study or research is described by its epistemological standpoint. 
By choosing an epistemological standpoint, the author refers to what is perceived as 
knowledge, how is it acquired and how it is transmitted to others (Bryman & Bell, 2013, 
p. 35). In social sciences it generally comprises two different perspectives, hermeneutics 
or positivism (Arbnor & Bjerke, 1994, p. 62). Characteristics of a hermeneutic view is 
that it is built upon the understanding and interpretation of reality, whilst the 
characteristic of positivism is a more descriptive approach based on the existence of a 
‘real reality’ independent from human behaviour and thus is not a construct of the 
human mind (Arbnor & Bjerke, 1994, p. 62:: Weber, 2004, p. 5). Bryman (2011, p. 29-
39) explains that the definitions can be interpreted as each other’s opposites. 
 
Positivism is based upon descriptions, depictions and the existence of a ‘real reality’. It 
advocates the use of scientific methods where the purpose is to describe a phenomenon 
and identify the universal factors behind it (Bryman, 2011, p. 30-31). By using a 
positivistic epistemology, only phenomena which is observable or measurable through 
clear and unambiguous rules independent of the setting is to be identified as knowledge 
(Smith, 2011, p. 4). Hypotheses are derived from theory and are then objectively tested 
to determine if the theory can explain the observed phenomena. Positivism is tied to the 
objectivistic ontology and using deductive reasoning (Bryman, 2011, p. 31). Smith 
(2011, p. 4) states that through this approach, evidence and generalizable concepts 
which are unaffected by contexts are generated. 
 
An advantage of the hermeneutic approach is that it could enable a deeper 
understanding of why increased regulatory capital requirements has an impact on the 
cost of capital, which Bryman (2011, p. 30) emphasis as a clear advantage of a 
hermeneutic approach. Bryman (2011, p. 29-30) further acknowledges that this 
approach is closer tied with the inductive research approach. Hermeneutics scientific 
goal is to expand a subjective understanding of the meaning of a subject’s researched 
phenomena (Smith, 2011, p. 4). Meaning, in differentiation to positivism, it is time-, 
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cultural-, and personally dependent. Thus, the hermeneutic approach is built upon 
understanding and interpretation (Bryman, 2011, p. 29). It is the researcher’s experience 
and interpretation of the subject that should be significant in the study (Smith, 2011, p. 
4). However, a hermeneutic approach does not align with the purpose of this study and a 
study based on this approach would according to the authors, deviate too much as well 
as be practically difficult within the time frame of the study. Moreover, another 
argument for the choice of epistemological approach is that the chosen theory for the 
basis of this study is founded in a positivistic method.  
 
Instead this study utilizes a positivistic approach. As authors, the stance is that this 
scientific view is better aligned with the intention of the study and the research problem. 
The study’s purpose is to examine the impact of increased regulatory capital 
requirements on the Swedish major banks’ cost of capital. This approach is deemed as 
suitable as the intention is to use pre-existing theories in corporate finance to render 
hypotheses that will be tested in order to objectively explain the phenomena targeted by 
the research problem. This is further supported by Bryman & Bell (2005, p. 29) who 
states that when a study strives to explain a phenomenon rather than interpreting and 
understanding it, the study has a positivistic stance. Prior studies, such as the one 
performed by Häggkvist & Hjort (2014) also utilizes a positivistic approach, which is 
deemed by the authors as validating the stance taken in this study. 
 
2.5 Research approach 
Common research approaches according to Saunders (2012, p. 144-145) is the 
inductive, deductive or abductive approaches. Where the deductive and inductive 
approaches are frequently used when attempting to describe the connection between 
theory and practice in social sciences. 
 
Inductive research approaches applies to research where interpretation of collected data 
leads to the development of a concept or idea. Usually this is done in processes of 
observing a phenomenon in order to develop a theory or hypothesis (Thomas, 2006, p. 
238). Deductive research approaches instead seeks to explain or identify causal 
relationships through correlation between observable variables by deducing testable 
hypothesis or propositions from already existing theory (Saunders, 2012, p. 145). 
Furthermore, a study can undertake an abductive research approach which combines 
the inductive- and deductive approaches. However, Dubois & Gadde (2002, p. 559) 
states that this approach is more related to the process of refining concepts and models 
in a field rather than seeking to confirm existing ones and thus have more in common 
with the inductive approach than the deductive one. 
 
As described by Hyde (2000, p. 84-85), quantitative studies tend to be associated with 
the deductive approach to which this study is no exception. That the study subscribes to 
the deductive approach emanates from that this is closer aligned to the study’s 
positivistic standpoint and objectivistic ontological stance, which Bryman (2011, p. 26) 
states there is a distinct connection to when using a deductive approach. In likeness with 
Häggkvist & Hjort (2014), Toader (2014) and Junge & Kugler (2010) hypotheses will 
be formed from existing theory in order to be tested with relevant statistical methods. 
These results will then be analyzed and compared with prior studies on the topic when 
applicable, which the authors believe will render an increased understanding of the 
research problem.   
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2.6 Research method  
Bryman & Bell (2015, p. 37) states that a research strategy is the orientation of how the 
research is to be conducted. From prior studies conducted by Toader (2014), Junge & 
Kugler (2013), Miles et al. (2010) it is clear that the quantitative method is the common 
method of choice. It is a method where the researcher aims to uncover relationships 
through propositions and variable testing (Gephart, 2004, p. 455), focusing on 
examining correlation and possible causality between variables through measurement 
and analysis of numerical data (Saunders, 2012, p. 162). Bryman & Bell (2011, p. 162) 
states that research with an objectivistic ontology, a positivistic epistemology and a 
deductive approach usually utilizes a quantitative method. Furthermore, this aligns with 
what can be seen in prior research on the topic as well as with the orientation of this 
study. 
 
Using a qualitative method is more common in studies with a constructionist ontology 
and hermeneutic epistemology (Williams, 2004, p. 209), where the researcher strives to 
understand and interpret some phenomena through an inductive approach (Quinlan, 
2011, p. 14). This is further reflected in that qualitative research usually strives to reveal 
and emerge with new theoretical concepts (Gephart, 2004, p. 455). As the purpose of 
this study is to study the correlation and possible causal connections between increased 
regulatory capital requirements and the banks’ cost of capital, the quantitative method is 
more appropriate for the study. As mentioned, this conclusion is also supported in prior 
studies’ method of choice. If the intention had been to investigate why increased 
regulatory capital requirements impact the cost of capital, a qualitative method might 
have been preferable. However, according to Smith (2011, p. 59) neither method is truly 
objective as just like qualitative studies are influenced by the interaction between the 
researcher and the research subject, quantitative studies are influenced by prior studies 
in the field, which affects its results. This is something that the authors bear in mind 
throughout the performance of the study.  
 
2.7 Summarized research strategy 
This study’s research strategy is summarized in figure 1 below. The figure depicts the 
model for the research process in order to visualize the connections and conclusions 
drawn in this chapter. Based in the authors’ preconceptions in the field of corporate 
finance and economics in general, a literature search is conducted to find literature in 
relevance to the study and its performance. From this, the theoretical framework is 
constructed based on the relevant and contemporary literature found in the literature 
searching process, which leads to the problematization and the research problem. The 
research problem further leads to the objectivistic and positivistic stance, which defines 
the deductive research approach. As the study has these characterizing traits, a 
quantitative method is used. 
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Figure 1. Research process 

2.8 Perspective 
This study is conducted from a perspective of the investors. Data gathering for this 
study will be based upon information available to the investors and the market, e.g. 
quarterly reports, past stock- and index returns and official information from 
supervisory authorities with insight to the financial industry. This ensures that the 
research process will be based upon information available to the market and includes no 
privileged or internal information regarding the capital requirements, buffers and cost of 
capital of the financial institutions. This is in the authors’ point of view important for 
the research to be impartial from either side of the regulation versus deregulation 
debate.  

Deducing a total cost of capital, both types of capital costs must be accounted for in the 
total cost of capital. With this perspective, both equity- and debt investors are referred 
to as investors. This as the cost of capital is deduced from both the required return on 
the firm’s equity and required return on the firm’s debt. Debt investors are stakeholders 
whom the financial institution has financial obligations to, usually in different forms of 
bonds or deposits, on which the investors require the firm to return a certain level of 
interest, which is the cost of debt financing. These investors are commonly institutional 
investors such as funds and insurance companies. But the financial institution also has 
another form of debt funding, which is the funds originating from depositors. Moreover, 
a financial institution is expected to yield a required level of return on equity to its 
shareholders, which is the cost of financing operations with equity 
 
Through an examination of the relationship between the total cost of capital and 
changes in the capital structure, this study aims to clarify what the practical implications 
will be from increased regulatory capital requirements of banks. This study also aims to 
determine if the Modigliani-Miller Theorem is applicable to the financial institutions in 
question. For both the regulators and the regulated, this will shed some light on what the 
expected consequences will be for further increases in regulatory capital requirements. 
 
2.9 Literature review 
As Bryman & Bell (2013, p.110) explains, a literature search is conducted to account 
for existing knowledge and theories within a field of research. In the literature review 
the authors present the most relevant studies within the field of research in a scientific 
manner. The intention with reviewing prior studies is to give the authors knowledge of 
what is known within a field of research, which terms and theories are relevant and 
what scientific- and research methods have been applied. Bryman & Bell (2013, p. 111) 

•  Literature search 

•  Theoretical framework 

•  Research question 

•  Objectivistic ontology 

•  Positivistic epistemology 

•  Deductive approach 

•  Quantitative method 
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states that the authors should review inconclusive and contradictory results alike. 
Additionally, unanswered research questions should also be considered in the review.  
 
This study started off by identifying existing, relevant, literature regarding the 
Modigliani-Miller theorem, its uses and its applications to banking. Furthermore, 
literature of theory and theoretical concepts associated with the Modigliani-Miller 
theorem was identified and reviewed by the authors as well. The authors concluded that 
except of the Modigliani-Miller theorem (Modigliani & Miller, 1958; 1964), both the 
Capital Asset Pricing Model (Sharpe, 1964) and the Efficient Market Hypothesis 
(Fama, 1970) was found to be of relevance for the study’s performance and the author’s 
reasoning regarding the theorem. 
 
This literature review expanded the authors’ knowledge regarding prior research in the 
field of which the study is directed. The review highlighted several key concepts that 
are important to the study and in the review the authors concluded that the gap, which 
exists on the Modigliani-Miller theorem’s applicability to banking, is extensive. 
Authors and researchers are contributing with empirical data from all over the world but 
the authors of this study found there to be a lack of attention to the major Swedish 
banks. The authors intend to contribute with filling this gap through performing this 
study. 
 
The authors’ primary source of searching and exploring the existing literature was 
through the referenced authors in relevant course literature and peer reviewed articles in 
scientific journals. Literature searches have been conducted in the databases EBSCO, 
Business source premier, EconPapers and RePEc. Based upon detected literature, the 
reference lists has been examined in order to find other sources on the topic, which was 
not detected upon the initial searches. The literature search was started with searches on 
general keywords on the topic but being more specific as the knowledge of the field 
grew. In order to deem actual relevance to the study, the following criteria have been 
regarded in the literature search: peer review, author(s), number of citations, title, topic, 
abstract, theory, publisher and language.  
 
Examples of keywords that has been used are; modigliani-miller theorem, capital 
structure irrelevance, cost of capital, modigliani-miller banking, perfect capital 
markets, banking regulations, basel accords modigliani-miller, optimal capital 
structure, banking capital structure, basel impact, capital requirements, regulation, 
beta, banks, leverage, state-guarantee, deposits. 
 
Other reviewed and relevant information and literature has been obtained through 
relevant supervisory, monitoring and regulatory authorities of the financial sector and 
system. Main sources for this has been; Finansinspektionen, the Basel Committee on 
Banking Supervision, Bank of International Settlements, Sveriges Riksbank, 
Riksgälden, the European Central Bank and the European Parliament.  
 
2.9.1 Summarizing review of comparable studies 
The following studies have been deemed as the most relevant and comparable to the one 
conducted by the authors. These studies will function as reference literature throughout 
this study and will hence be briefly presented below.  
 
 



 14 

 
Miles et al. (2012)  
Through a quantitative study based on cross-sectional data of six banks for the period 
1997 to 2010, the authors estimates the long-run costs and benefits of increased 
regulatory capital requirements (Miles et al., 2012). Miles et al. (2012, p. 1) investigates 
how changes to the capital structure affects the required rates of return on equity and 
debt, whilst also examining the extent of influence the tax system has on the cost of 
capital. In the study, the authors utilize the Modigliani-Miller theorem and CAPM in 
their approach to their research questions. The authors tested the data with regression 
models using both a fixed- (FE) and random effects (RE) approach whilst concluding 
that the FE is the most appropriate to use as their central estimate. This was done 
despite the Hausman test indicating a non-significant difference between the two (Miles 
et al., 2012, p. 8-11). The study finds that there are several reasons to doubt that the 
Modigliani-Miller theorem holds in its pure form, however, the authors state that their 
empirical data suggests that there are some sort of Modigliani-Miller mechanism at 
work (Miles et al., 2012, p. 30). They deduce that the costs of increased capital 
requirements are fairly small even when their model assumes a substantial deviation 
from the Modigliani-Miller theorem. Furthermore, they find that the effects of tax-
shields are only modest in their impact on the cost of capital (Miles et al., 2012, p. 17-
18).  
 
Toader (2014)  
Through a cross-sectional, quantitative, empirical observation study of European banks 
in 2014, Toader (2014) estimates the impact of increased capital requirements on the 
banks’ cost of equity and beta’s. The study is based on panel data from the period 1997 
to 2011 of 65 banks from 17 different countries, where Toader (2014, p. 412) applies 
the Modigliani-Miller theorem and CAPM to answer the research question. Toader 
(2014, p. 419-421) use robust regression models with both fixed- (FE) and random 
effects (RE) concluding that the FE approach is the most appropriate in accordance with 
a Hausman test. The findings of the study pointed at a negative correlation between 
increased regulatory capital and beta as well as between the increase in regulatory 
capital and the weighted average cost of capital for banks (Toader, 2014, p. 411). 
Toader (2014, p. 426) concluded that a higher portion of equity in the capital structure 
to not only be associated with a reduction in the risk level and risk premium, but also an 
increased bank stability and a reduced expected cost of capital.  
 
Junge & Kugler (2012) 
Junge & Kugler’s (2012)  purpose was to assess the long-run costs and benefits of the 
implemented  increased capital requirements on Swiss banks. The study utilized a 
quantitative method using panel data econometrics based on the Swiss banks from the 
period 1881 to 2010. The study’s theoretical framework is based on the Modigliani & 
Miller theorem and the Capital Asset Pricing Model (CAPM) in order to calculate the 
banks’ cost of capital. The study tested their hypothesis with a robust regression 
analysis with both Fixed- (FE) and Random effects (RE) in accordance with a 
conducted Hausman test. The authors found that increased leverage, increased the 
banks’ equity return and that decreased leverage would reduce the banks’ cost of equity. 
Increased capital requirements yielded a positive effect on the Swiss economy due to a 
significantly lower probability of default and associated expected losses. The study 
further deemed the social costs (reduced lending & output) of increased capital 
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requirements as non-existent. The authors themselves state that their findings are similar 
to the one Miles et al. (2012) found.  
 
Häggkvist & Hjort (2014) 
Through a quantitative study the authors examined how increased regulatory capital 
requirements had affected the four Swedish major banks’ cost of capital for the period 
2001 to 2013. The study’s data was extracted through the banks’ quarterly reports and 
datastream. The theoretical framework of the study was constituted by the Modigliani & 
Miller theorem, the Capital Asset Pricing Model and Low-risk Anomaly. The authors 
hypothesis was partly aimed at testing the applicability of the capital structure 
irrelevance theory (Miller & Modigliani, 1958). If capital structure was observed to 
affect the banks’ cost of capital and firm value, the authors assessed if the difference 
could be derived by low-risk anomaly. The study tested its hypotheses by utilizing a 
simple OLS regression analysis with bivariate variables when testing the capital 
structures effect on the banks’ cost of capital and a multiple regression analysis when 
testing for low risk anomaly. The study indicated at the existence of a low risk anomaly 
for the Swedish major banks. The study stated that the increased of regulatory capital 
requirements had affected SEB’s cost of capital while the other banks’ result were 
inconclusive.  
	
2.10 Evaluation of source credibility 
Smith (2011, p. 8) states that source credibility is important for every scientific study, as 
the sources acts as support to the research question at hand. Thurén (2005, p. 9) points 
out that source credibility analysis is about reassuring that facts are represented. Both 
empirical data and the reviewed literature should be scrutinized for its source 
credibility, which is emphasized by the academic writer Johansson-Lindfors (1993, p. 
87). In order to ensure that this thesis meets the quality standards in accordance with 
scientific research, this thesis and its content is based on peer-reviewed literature and 
sources whose credibility and accuracy is assured through critical review. To ensure that 
the included literature is evaluated properly, all literature utilized in the study has been 
evaluated such as that it satisfies the CARS-framework put forth by Harris (1997).  
Harris’ (1997) CARS-framework is an abbreviation of the criteria Credibility, 
Accuracy, Reasonableness and Support. CARS is intended to be used as support when 
critically reviewing and evaluating available information (Harris, 1997, p. 11). 
 

1. Credibility refers to the importance of the author’s credentials, evidence of 
quality control and peer review. This is intended to evaluate the information’s 
authenticity and reliability (Harris, 1997, p. 4-5). This criterion is satisfied as the 
used scientific articles and literature is retrieved from credible databases Those 
scientific articles referred to in the thesis are peer reviewed and cited in many 
other research papers on the topic of the Modigliani-Miller theorem and 
banking. This is something that increases the overall credibility of these sources. 
Moreover, information that is not retrieved from these databases is retrieved 
from sources deemed as credible due to their entity-status or recognition of 
credibility. 

 
2. Accuracy refers to how factual, detailed, timely and exact the information is as 

well as how well it reflects the intentions of the literature (Harris, 1997, p. 5-6). 
This criterion is satisfied as the used scientific articles and literature is strived to 
be as contemporary as possible. This is done in order to depict the recent 
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development within the research on the topic. Naturally, older articles and 
literature is included (Modigliani & Miller, 1958: Modigliani & Miller, 1963: 
Miller, 1995: Jackson, 1990 and more). This is necessary in order to trace from 
where much of today’s research originate and not to leave out important facts as 
pointed out by Harris (1997, p. 6) 

 
3. Reasonableness refers to the objectivity, fairness, consistency and moderateness 

of the information (Harris, 1997, p. 5-6). This criterion has been satisfied 
through careful evaluation of critique directed towards the chosen literature and 
scientific articles. The authors have approached relevant literature without 
prejudice in order to be fair in the judgment of other authors. Furthermore, the 
consistency of the reviewed literatures content has been assured in order to 
avoid using literature presenting contradictory arguments. Moreover, claims out 
of the ordinary has been weighed in with caution in respect to the moderateness 
of the sources.  

 
4. Support refers to the corroboration and source documentation of the information 

(Harris, 1997, p. 9-11). This criterion has been satisfied through weighing in 
several sources to corroborate the information in scientific articles and other 
literature. Due to the controversial nature of the topic, multiple sources 
corroborate both sides of the argumentation of the Modigliani-Miller theorem’s 
applicability to banking. Corroboration of claims made in articles has been 
ensured before being considered for inclusion in the thesis. 
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3. Introduction to regulatory framework  

The purpose of this chapter is to present the reader with necessary knowledge 
regarding the implemented regulatory framework that banks are facing, in order to 
better understand how it affects the banks’ capital structure.  

3.1 Supervision and Capital requirements 
In Sweden the tasks of regulation, supervision and monitoring of the financial sector, 
system and stability is administered between Finansdepartementet, Riksbanken, 
Finansinspektionen and Riksgälden (Riksbank, 2016b, p. 2). Financial stability is the 
financial system’s robustness to sustain core functions such as transactions of payments 
and transforming savings into financing, even when faced with threatening disruptions 
to these functions (Riksbanken, 2016b, p. 2). As explained in chapter 1, banks play a 
central part in achieving financial stability. Due to this, banks must be able to withstand 
sudden and prolonged disruptions in their operations during times of financial stress, as 
it is vital that they are able to perform their intermediary role also in times of crisis. As 
extensive disruptions to the liquidity of banks’ assets swiftly leads to shortages of cash, 
as a result of the high leverage in their business models, it is imperative that banks have 
sufficient reserves of cash to satisfy their needs. These reserves have been the focal 
point and cornerstone in banking regulation since 1988 with the acceptance and 
implementation of the first iteration of the Basel Accords (BIS, 1988). These minimum 
amounts of regulatory capital requirements on the banks are based on the risk-weighted 
assets and not a straight-off measurement on the balance sheet. As the Basel Accords 
play a central role in the development of banking regulation and the capital restrictions 
of banks, these will be briefly reviewed below. However, the authors recommend 
further reading about the Basel Accords at the Bank for International Settlements 
webpageN. 
 
3.1.1 Basel II: the New Capital Framework  
In 2004, the Basel Committee on Banking Supervision (bis.org, 2017a), henceforth 
BCBS, released the revised Basel I framework, commonly and henceforth referred to as 
Basel II. It served much as an update of the Basel I standards, which dictates an 8 
percent minimum regulatory capital requirement across the board. However, the revised 
framework introduced three pillars relying heavily on self-regulation of capital 
requirements, supervisory review and market discipline to address the flaws of the 
original framework (European Parliament, 2016, p. 3). 
 
Four principles are stated in Basel II (BIS, 2004, p. 181) regarding the supervisory 
review that include, amongst others, that banks should have a rigorous process of 
assessing their capital adequacy ratio (henceforth CAR) under pillar 1 and also to 
maintain the required capital levels. Banks are through these principles further expected 
to maintain levels exceeding the minimum capital requirements, but supervisors were 
under pillar 2 also entitled to impose higher capital requirements based on their 
judgment on top of the CAR under pillar 1 (European Parliament, 2016). Additionally, 
adding market discipline under pillar 3 was rationalized to further complement pillar 1 
and 2 through enhanced disclosure requirements (BIS, 2004, p. 187). This was 
implemented to provide market participants with enough information to assess key 
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pieces of information on the scope of applications, capital, risk exposures, risk 
assessment and hence the capital adequacy of the banks (BIS, 2004, p. 187). 
 
3.1.2 Basel III 
In 2010, BCBS released ‘Basel III: A global regulatory framework for more resilient 
banks and banking systems’, henceforth Basel III. Basel III in its latest iteration is the 
currently imposed banking regulation standard in Sweden and the EU (Riksbank, 2015, 
p. 72). It was due to the 2008 to 2009 financial crisis that another wave of capital 
requirements reforms was triggered. In hindsight Basel II was deemed to be too lax in 
its regulation of banking. BCBS found that in the early liquidity phase of the financial 
crisis, starting in 2007, many banks experienced difficulties in meeting their liquidity 
needs - despite fulfilling their respective capital requirements (BIS, 2014, p. 1). Further 
BCBS suggested that these difficulties arose from banks’ failures to observe the basic 
principles of liquidity risk management and prudently manage their liquidity. In relation 
to the Basel II requirements, Basel III raised both quantity and quality of the capital 
requirements. Basel III (BIS, 2010) also came with introductions of additional capital 
requirements adding buffers for elements of counter cyclicality- and systemic 
importance, striving to increase the resilience of individual banking institutions as well 
as to counteract system wide risks across the banking sector (bis.org, 2017c). In Basel 
III a minimum leverage ratio of 3 percent is also bestowed upon banks (BIS, 2010, p. 
61) and is intended to be implemented from 2018, meaning additional restraints on 
banks’ funding in their balance sheets.  
Furthermore, Basel III brought additional tools to manage short-term resilience to 
liquidity risk as well as long-term funding risk (BIS, 2013a, p. 1; BIS, 2013b, p. 10; 
BIS, 2014, p. 1). However, these tools are not the main focus of the study and will 
hence not be reviewed in further detail. The authors suggest further reading at the Bank 
for International Settlements website1.  
 
Current regulatory capital requirements consist of several components and these are 
summarized below.  
 

1. Minimum capital requirement - 8 percent of the risk-weighted assets; 
comprising 4,5 percent common equity tier 1 capital, 1,5 percent other tier 1 
capital and 2 percent tier 2 capital. 

 
2. Bank-specific requirements - Extra, individual, capital requirements based on a 

yearly assessment by the supervisory authority of each larger bank of systemic 
importance and macro prudential risk. This consists mainly of common equity 
tier 1 capital. 

 
3. Capital buffer requirements - Additional capital buffers, striving to ensure extra 

cushioning against financial stress. These buffers must consist of common 
equity tier 1 capital.  

• Capital conservation buffer of 2,5 percent. 
• Countercyclical capital buffer which ranging between 0 and 2,5 percent. 
• Higher systemic risk buffer ranging between 0 and 5 percent, however no upper 

bounds are defined.  

																																																								
1 http://www.bis.org  
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• Buffer requirements under pillar 2 ranging between 0 and 2 percent, however no 
upper bounds are defined. 

• Bank’s own capital buffer ranging between 1 and 2 percent, however no upper 
bounds are defined.  

 

 
Figure 2. Exhibits the currently imposed regulatory capital requirements under Basel 

III regulatory framework. (BIS, 2010, p. 64; European Parliament, 2016, p. 3). 
 
 
3.1.3 Basel III and going forward 
Basel IV is the cover-all term of the proposed revisions to the regulatory capital 
requirement standards and will be henceforth referred to as such. The development 
process is mainly conducted through discussions between the BCBS, national regulation 
authorities, interest organizations and market participants. Through several reviews and 
reports, some main points have been deemed as likely parts of upcoming regulatory 
changes. These include but are not limited to reviewed standards for minimum capital 
requirements due to market-, liquidity-, credit-, interest- and operational risks (European 
Parliament, 2016, p. 4-6; bis.org, 2016a, 2016b). Moreover, additional suggested 
amendments to the regulations include propositions, which would render a more 
objective boundary between banking books and trading books. This is proposed as a 
mean to reduce the possibility for regulatory arbitrage opportunities. Regulatory 
arbitrage opportunities were pointed out by Jackson (1999, p. 21) as a big flaw in the 
Basel framework already in Basel I, referring to the issue of securitization practices 
which undermines the risk-weighing system. However, the upcoming regulations are 
believed to bring recalibrations of risk-weights coupled with restrictions on the option 
to utilize certain internal modelling approaches and the refining of asset valuation 
options (European Parliament, 2016, p. 4-6). 
BCBS (BIS, 2015, p. 5) released a report where it based upon data collected from 78 
European banks concluded that the proposed framework on average would increase the 
overall capital requirements of banks by 4,7 per cent. This number reflects the increase 
in the aggregated capital requirements. Moreover, it was noted that merely half of the 
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banks provided good quality data, which indicates that the analysis either overestimate 
or underestimate the real impact of the changes to the regulatory framework. 
As Basel IV is still a work in progress, it is mere speculations as of what the finished 
outcome will look like. Regardless of the new regulatory standard’s constituents, it is 
certain that banks run the risk of having changes to their capital structure imposed on 
them in order to meet the new demands. 
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4. Theoretical point of departure 

The purpose of this chapter is to present and account for the theoretical framework that 
the study is based on. The Modigliani-Miller theorem serves as the main theory of 
reference for the study. The authors however believe that the terminology behind perfect 
capital markets, the efficient market hypothesis and the capital asset pricing model, 
serve as an important foundation in understanding the Modigliani-Miller theorem and 
are thus also presented in its context. 

Figure 3 below illustrates this study’s theoretical framework. The efficient market 
hypothesis and the capital asset pricing model lay the foundation for much of the 
assumptions needed in deriving the Modigliani & Miller theorem. The regulatory 
requirements treated in chapter 3 implicate the banks’ capital structure which the study, 
along with the Modigliani-Miller theorem, will assess in deducing the banks’ cost of 
capital. 
 
 

 
Figure 3. Field of research 

 
4.1 Perfect Capital Markets 
Defining a ‘perfect capital market’ is imperative in order to understand the underlying 
theoretical conditions in which many theories of finance finds their basis, in our case the 
Modigliani-Miller theorem (1958). In this section, the authors of this study will clarify 
what they perceive as to be the ‘general interpretation’ of the term in accordance with 
their own perception by reviewing available contemporary literature. ‘Perfect capital 
market’ is recognized as a cover-all term (Berk & DeMarzo, 2014, p. 483) in which the 
user aims to swiftly summarize the assumptions which form the theoretical paradigm 
upon which a corollary, conjecture or theorem in economics is based. Following, the 
assumptions are stated whereafter they will be briefly covered as to their interpretation. 
Hence, when using the term ‘perfect capital markets’, one refers to the following 
assumed market conditions (Ahmeti & Prenaj, 2015, p. 916): 
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• There are no taxes 
• There are no transaction costs 
• There are no costs of bankruptcy 
• Firms and all other types of investors have equivalent costs of borrowing 
• Earnings before interest and taxes are not affected by leverage through debt 
• All types of investors and firms are risk averse 
• All types of investors and firms are rational 
• Perfect competition characterizes the market 
• There is a total market efficiency 
• Law of one price applies 
• Law of one expected return applies 

 
Assuming the market involves no taxes, nor that any transactional- or bankruptcy costs 
exists, is generally coined as a frictionless market (Berk & DeMarzo, 2014, p. 421; 
Ferreira &. Sirmans, 2001, p. 372). Meaning that there are no costs attributed to 
executing transactions or going bust. In addition to this, in a perfect capital market, 
private investors and firms can borrow at the same charge of interest, meaning that there 
are no significant benefits of borrowing funds as either entity. Moreover, debt has no 
effect on earnings before interest and taxes. Hence, debt offers no benefit of leverage. It 
is further assumed that all investors and firms are both risk averse and rational in their 
decision-making process. Thus, leading to no adverse-selection and no speculative 
behavior. Furthermore, it is assumed that perfect competition reigns on the market. This 
means that there is a large number of buyers and sellers on the market, where all actors 
have equal market shares. This leads to that no single market actor can significantly 
influence the market equilibrium through its actions on the market. In extension to this, 
the market is assumed to be totally efficient and to be exhibiting the strong-form of 
market efficiency. Meaning that asset prices on the market instantly and correctly 
reflects all public-, and inside information related to any asset. Market efficiency is 
further described in section 4.2. Adding these assumptions together, extended with the 
laws of one price- and one expected return, they are expected to eradicate any arbitrage 
opportunities and form a perfect capital market (Berk & DeMarzo, 2014, p. 478-483).  
 
4.2 Efficient Market Hypothesis 
In order to better understand the Modigliani-Miller theorem and how it addresses cost of 
capital, the authors of this study feel that it is necessary to introduce the concepts behind 
the Efficient Market Hypothesis (EMH) and the Capital Asset Pricing Model (CAPM). 
This is because they are both vital parts in explaining the fundamental assumptions that 
the Modigliani-Miller theorem is based upon.  
 
The terminology behind efficient markets was originally introduced by the economist 
Eugene Fama (1970) in his article “Efficient capital markets: A review of theory and 
empirical work”. A market that is efficient is characterized by asset prices that fully 
reflect all available information (Fama, 1970, p. 384). There are furthermore three 
different levels of market efficiency according to the hypothesis. These are “weak”, 
“semi-strong”, and “strong”. The weak form of market efficiency states that all asset’s 
prices already reflect all historical but publicly available information. The semi-strong 
form of market efficiency states that asset prices both reflect all historical information 
and that these prices change instantly as new information is presented. The strong form 
of market efficiency states that asset prices reflect all historically available information, 
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that these prices immediately change as new information is presented and additionally 
that these price changes also reflect inside information that is hidden to the public 
(Bodie et al., 2014, p. 353-354). Fama (1970, p. 387) states that a certain set of 
conditions are needed in order for the EMH to be applicable. These are: 
 
i) There are no transactions costs in trading securities, 
ii) All available information is costlessly available to all market participants, 
iii) All agree on the implications of current information for the current price and 
distributions of future prices of each security 
 
He further states that if these conditions are in effect, the current price of a security will 
always fully reflect all available information. It is therefore impossible for an investor to 
continuously generate abnormal returns compared to the market index’s. Arbitrage 
opportunities revolving securities on the market are hence unachievable since efficient 
markets contradicts the fact of any mispricing.  
 
4.3 The Capital Asset Pricing Model (CAPM) 
The Capital Asset Pricing Model (henceforth CAPM) was originally designed by 
William Sharpe (1964) and John Lintner (1965). The model is a further development of 
the Modern Portfolio Theory introduced by Harry Markowitz (1952). The Capital Asset 
Pricing Model aims to construct a theory of market equilibrium of asset prices where 
the assets are under the influence of risk. The CAPM model is furthermore used to 
measure the appropriate required rate of return for a capital assets by weighing in the 
relationship between its expected return and risk during a period of time (Sharpe, 1964, 
p. 425).  
 
According to Sharpe (1964) there are two types of risks which investors in capital assets 
face, Unsystematic Risk and Systematic Risk. Unsystematic Risk is the specific 
company or industry risk linked to a capital asset that can be reduced by portfolio 
diversification. The Systematic Risk, also known as the Market Risk or Beta (ß), is on 
the contrary undiversifiable and stems from an overall risk that affects all capital assets 
on the market (Sharpe, 1964, p. 438-439).  The CAPM formula is hence derived to take 
both these risks into account.  
 
The CAPM formula is presented as: 
 
𝑅! = 𝑅! + 𝛽! 𝐸 𝑅! − 𝑅!  Equation 1 
 
Where, 
𝑅!         = required rate of return, cost of equity 
𝑅!         = the risk-free interest rate 
𝛽!         = beta of asset i 
𝐸 𝑅!  = expected return on market 
𝐸 𝑅! − 𝑅!  = the equity risk premium 

 
In order to utilize the CAPM formula the investor needs to adapt a series of assumptions 
that the model is based on. Pablo Fernandez (2014, p. 2) have stated the main 
assumptions on which the CAPM model is based on, where all investors: 
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1. have homogeneous expectations (same expected return, volatility and 
correlations for every security),  

2. can lend and borrow unlimited amounts at the risk-free rate of interest, 
3. can short any asset, and hold any fraction of an asset, 
4. plan to invest over the same time horizon  

 
Figure 4 below describes the CAPM formula in practice. The line E(R) = RF + β [E(RM) 
- RF] depicts the Security Market Line which illustrates the relationship between an 
asset’s expected return and risk (β). As can be seen in the figure, when beta (β) is zero, 
the expected return from the asset equals the risk-free interest rate (RF). This is because 
when beta equals zero, there is no systematic risk. As there is no market risk, the 
investment should therefore require zero risk premium which serves as a compensation 
for the risk an investor takes. Furthermore, when the beta equals one, the expected 
return of the asset will be the same return as the market portfolio E(RM). The difference 
between the market portfolio E(RM) and the risk-free interest rate RF thus reflects the 
risk premium an investor should require due to the risk that is associated with investing 
in the asset (Hull, 2015, p. 8-9). 

 
Figure 4. Capital Asset Pricing Model 

Source: Hull (2015, p. 9) 
    
 
4.4 Critique against The Capital Asset Pricing Model 
As mentioned previously, the fundamentals regarding the Capital Asset Pricing Model 
are based on a series of assumptions that are implemented when utilizing the formula. 
These assumptions have also led the pricing model to become highly scrutinized. It is 
argued that these assumptions offer a too simplified view of reality that in itself causes 
the CAPM to lose its empirical credibility and validity. As an example, the CAPM 
suggests that when determining the risk of a stock, it should be measured relative to a 
market portfolio containing all available assets from all available markets. In reality this 
leads to a rather awkward situation since creating a portfolio of this type is extremely 
complex, if even possible to construct due to data availability (Fama & French, 2004, p. 
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25). The CAPM further assumes that all investors are homogenous. The investors are 
also risk averse and aim to maximize their return for any given level of risk. This leads 
to the fact that all investors create a mean-variance efficient portfolio which means that 
the variance of the expected return of the portfolio is minimized (Brealey et al., 2016, p. 
201).  
 
The homogeneity of all investors and their risk averseness while aiming to maximize 
profits becomes a problem when applying the CAPM in reality. The assumptions lead to 
the fact that all investors want to hold exactly the same assets in their portfolios’. This 
would in turn completely eradicate the demand for any trade on the market, which in 
reality is not the case. This is due to the fact that investors in reality are heterogeneous 
in their expectations. Investors are in reality irrational, they have different sense risk 
tolerance and they value assets subjectively. Reality hence contradicts the laws that the 
CAPM abide under and it is the investors’ diversity that enables trade and form market 
prices (Hull, 2015, p. 10-11). 
 
Despite all this, the CAPM is still broadly used and taught as a foundation for portfolio 
theory and asset pricing. The reason for this is its simplicity in providing predictions 
regarding the relationship between risk and expected return. This simplicity is also one 
of the theory’s major downsides. The lack in empirical support for the model becomes a 
flaw large enough to question its applicability in reality. Inability to in reality exactly 
observe and test variables such as the expected market return makes the model lack in 
validity (Fama & French, 2004, p. 25). 
 
4.5 The Modigliani-Miller Theorem 
In corporate finance, value maximization is the generally accepted goal of any firm, 
which translates into maximizing the market value of the firm in the interest of its 
shareholders. Firms can choose to fund its operations in two ways, by lending the 
needed capital or by raising equity capital. This choice of capital funding, either by 
debt, equity or a mix between the two, is revealed in a firm’s balance sheet and in 
corporate finance the term for this choice is the ‘Capital Structure’ of the firm. Both 
types of funding come with its own characteristic costs, where the cost of equity is 
usually the return which investors expect on their investment in the firm and where the 
cost of debt is the interest the firm is charged on its borrowed funds.  
 
There is an on going pursuit of what the optimal capital structure of a firm looks like, 
which is due to several reasons. As implied by this, the issue can be approached from 
many different perspectives. In the mid 20th-century, there had been several attempts at 
explaining the issue, however, none had managed to do so in a satisfying manner. This 
was the outset in the 1958 study ‘The Cost of Capital, Corporation Finance and the 
Theory of Investment’ by professors Franco Modigliani and Merton H. Miller. In the 
study, the professors investigated if the capital structure actually affected the market 
value of a firm and its cost of capital at all. According to Modigliani & Miller (1958, p. 
264), the intention with the study was to develop an adequate theory from a market-
value approach, inferred from objective market data. As a result, Modigliani and Miller 
(1958, p. 268 - 276) were able to present a theory of the effect of capital structure on 
market valuations and of its implications for the cost-of-capital problem in two main 
propositions, which will be reviewed in following sections. 
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Summarized, the theorem states that under the assumption of perfect capital markets, 
the market value of a firm is independent of its capital structure; and that its cost of 
equity increase linearly to the leverage ratio and thus holds its cost of capital constant 
when this ratio changes. Due to this, the Modigliani-Miller theorem is also often 
referred to as the irrelevance of capital structure principle. This original theorem was 
later reworked by Modigliani & Miller (1963) in order to account for tax-effects, which 
was not regarded under the full assumption of ‘perfect capital markets’. In doing so, 
Modigliani & Miller (1963) show that this also has a profound effect on the theorem 
itself. 
 
4.5.1. Assumptions 
When establishing a foundation for their theorem, a number of assumptions are made by 
Modigliani & Miller (1958, p. 268). These are made by them in assuming perfect capital 
markets as “in the general interpretation of the term”. This term and its interpretation 
have changed since the original study was published in 1958, however, the essence of it 
remains principally the same. In section 4.1 the authors’ perception of the term ‘perfect 
capital markets’ is clarified and is also what is referred to when mentioned in the study. 
As mentioned above, in the original version of the theorem, Modigliani & Miller (1958) 
assumes perfect capital markets in its full meaning. However, in the revised version of 
the theorem (Modigliani & Miller, 1963), the assumption is, as previously mentioned, 
relaxed and the effects of taxes is considered.  
  
4.5.2 Proposition I without Tax 
Modigliani & Miller’s (1958, p. 267-269) first proposition reads as follows: “the 
average cost of capital to any firm is completely independent of its capital structure and 
is equal to the capitalization rate of a pure equity stream of its class.”  
 
This proposition aims to show that the market value of any firm is independent of its 
capital structure, and that its market value is determined by its total assets rather than its 
sources of funding. That is, the Market value of an Unlevered Firm is equal to the 
Market value of an Levered Firm. 
 
𝑉! = 𝑉!      , for any firm Equation 2 
 
where, 
𝑉! = market value of an unlevered firm 
𝑉!  = market value of a levered firm 
 
 
To exhibit the mechanism of the first proposition, Modigliani & Miller (1958, p. 268) 
gives the following basic foundation regarding the valuation of ‘asset classes’ of firms, 
as well as the valuation of its equity- and debt securities. As the law of one price is 
assumed, a key assumption to the Modigliani-Miller theorem (1958, p. 266) is that firms 
can be divided into homogenous ‘classes of assets’. These classes are characterized by 
generating ‘equivalent expected return’, and that the expected return on the shares 
issued by any firm, in any given class, is proportional to the expected return on the 
shares issued by any other firm in the same class. Following this, the only relevant and 
unique properties of a share is its ‘class’ and its ‘expected return’. This makes it 
possible to consider firms within a certain class as perfect substitutes for one another.  
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Through this homogeneity within asset classes it follows that in a perfect capital market, 
the price per dollar’s worth of expected return on issued equity must be the same for all 
shares of any firm in its given class. That is, that for any class, the price of every share 
is proportional to its expected return. This is denoted as; 
 
𝑃! =

1
𝜌𝑘

 × 𝑅!" Equation 3 

 
or, equivalently, 
  
!!"
!!
= 𝜌𝑘 Equation 4 

 
Where, 
𝜌! = a constant, one for each of the k asset classes, which can be given several 
economic interpretations. In this equation (equation 4) it is the price that an investor 
must pay for a dollar’s worth of expected return in the class k 
𝑃!  = price of the stock of firm j 
𝑅!" = expected rate of return or yield on equity capital of firm j in class k 
 
Moreover, Modigliani & Miller (1958, p. 268) establishes further assumptions 
regarding firms’ debt financing. First of all, that all bonds (including any debt issued by 
households for the purpose of carrying shares) are assumed to yield a constant income 
per unit of time, and this income is regarded as certain by all traders regardless of 
issuer. Meaning that all bonds are perfect substitutes for one another. Further, bonds are 
like stocks traded in a perfect capital market under the law of one price. Through these 
fundamental assumptions, Modigliani & Miller (1958, p. 268-271) derives their 
propositions, where proposition I is coined in the following equations.  
 
𝑉! = 𝐸! + 𝐷! =

𝑅𝐸𝑗
𝜌𝑘

       , for any firm 𝑗 in class 𝑘  Equation 5 

 
where, 
𝑉!    = market value of firm j 
𝐷!   = market value of the debt capital of firm j 
𝐸!      = market value of the equity capital of firm j 
𝑅!" = expected rate of return on equity capital of firm j in class k 
𝜌!   = expected rate of return of any asset in class k  
 
Modigliani & Miller (1958, p. 268-269) states that this equation tells us that “the market 
value of any firm is independent of its capital structure and is given by capitalizing its 
expected return at the rate, ρk, appropriate to its class.” Further, they reformulate the 
proposition equivalently in terms of ‘average cost of capital’ as a ratio of its expected 
return to the market value of all its securities in the following equation:  
 
!!"

!!!!!
= !!"

!!
= 𝜌𝑘 Equation 6   

 
This equation accordingly tells us that the average cost of capital is independent of its 
capital structure and is equal to the capitalization rate of a pure equity stream of its 
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class. In their study, Modigliani & Miller (1958, p. 269-271) continues to show that if 
the relations in equation 2 and equation 3 do not hold between any pair of firms in a 
class, arbitrage will take place and restore the stated equalities.  
 
4.5.3 Proposition II without Tax 
Proposition II is derived from the logic of proposition I and is based on the same, 
previously detailed conditions. This proposition addresses a firm’s cost of equity and its 
relation to the capital structure. Modigliani & Miller (1958, p. 271) formulates their 
second proposition as follows: the expected yield of a share of stock is equal to the 
appropriate capitalization rate, ρk, for a pure equity stream in the class, plus a premium 
related to financial risk equal to the debt-to-equity ratio times the spread between ρk 
and RDj . 
 
Proposition II argues that the expected rate of return or yield on common stock of any 
firm, REj, is a linear function of its leverage ratio. Hence, for a pure equity firm the cost 
of equity, REj, will be equal to the expected return of firm j’s class, ρk.  
Thus, with a change in the amount of leverage, the cost of equity, REj, will become 
higher or lower whilst the expected return of the firm, ij, remain constant. Consequently, 
increasing or decreasing the amount of debt in the firm, in relation to its equity, has no 
effect on the expected return of the firm as a whole, ij = ρk. Although increased leverage 
will contribute to increasing the earnings of the firm, this will also raise the financial 
risk along with it. Moreover, an increase in financial risk will lead to the shareholders 
requiring a proportional augmentation to their required return on their investment in 
terms of a premium, due to the increased riskiness of their claims on the firm. 
Subsequently, the firm’s cost of equity will increase by the proportional premium,  
(ρk-RDj) × !!

!!
, which is what the shareholders will demand. This proportional rise in cost 

of equity will precisely offset any growth in earnings due to extra leverage and the 
expected return of the firm, ij, will be held at the expected return constant of the firm’s 
class, ρk. In order to establish proposition II, the expected return of firm j, ij, is given by: 
 
𝑖! =  𝑅𝐸𝑗−𝑅𝐷𝑗𝐸𝑗

 Equation 7 

 
From proposition I, equation 5, we know that REj  is: 
 
𝑅!" = 𝜌!  × 𝐸! + 𝐷!   Equation 8 
 
Thus by substituting and simplifying, we obtain the leverage formula of proposition II, 
equation #.  
 
𝑅!" = 𝜌! + 𝜌! − 𝑅!"  ×  

𝐷𝑗
𝐸𝑗

  Equation 9 

 
where, 
  𝑖!     = expected rate of return on the firm j in class k 
𝑅!"  = expected rate of return on equity capital of firm j in class k 
𝑅!"  = interest rate paid on debt capital of firm j 
𝐷!   = market value of the debt capital of firm j 
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𝐸!      = market value of the equity capital of firm j 
𝜌!    = expected rate of return of any asset in class k  
 
4.5.4 Weighted Average Cost of Capital 
Deduced from Modigliani & Miller’s (1958) first and second propositions is the 
Weighted Average Cost of Capital (WACC, henceforth referred to as such) formula, 
which is equal to a firm’s total weighted cost of both equity- and debt capital. This 
formula summarizes the point of the Modigliani-Miller theorem, namely that the 
expected return, ij, and thus value of the firm, is completely independent of the firm’s 
capital structure and is held as a constant of ρk.  This formula is shown in following 
equation. 
 

𝜌! = 𝑖! =
𝐸𝑗

𝐸𝑗+ 𝐷𝑗
 × 𝑅!" +

𝐷𝑗
𝐸𝑗+ 𝐷𝑗

 × 𝑅!"   Equation 10 

 
From the formula, a firm calculates its WACC, which is also the minimum rate of 
return it must generate in its operations in order to cover its cost of capital. This rate is 
also used as a firm’s discounting rate in investment decisions, as it determines the 
minimum rate of return an investment must yield in order to be profitable for the firm 
(Modigliani & Miller, 1958, p. 264).  
 
In the original article by Modigliani & Miller (1958), the authors discussed 
developments to the basic propositions I and II. Amongst other things, the effects of 
taxes and tax-deductions on the taxable income was considered and its relations to the 
firm’s leverage (Modigliani & Miller, 1958, p. 272-273). These effects were overhauled 
in a later article by Modigliani & Miller (1963), which will be gone through in the 
following sections. 
 
4.5.5 Proposition I with Tax 
As mentioned and presented above, the Modigliani-Miller theorem originally did not 
include a term for the effects of taxes. Indeed, tax-effects were discussed in Modigliani 
& Miller’s (1958, p. 272-273) original article, however, they concluded in the later 
communication paper ‘Corporate Income Taxes and the Cost of Capital: a Correction’ 
(Modigliani & Miller, 1963) that they had underestimated the benefits of debt-financing 
in terms of tax advantages (Modigliani & Miller, 1963). In the review, Modigliani & 
Miller (1963) relaxed the assumption of ‘perfect capital markets’ and allowed for taxes 
to exist. This lead to an adjustment of both propositions to also account for these tax-
effects. In the article, Modigliani & Miller (1963, p. 435-437) show that at the market 
equilibrium price, the new version of proposition I must hold lest there will be an 
opportunity for arbitrage to take place until the equilibrium price of the firm’s securities 
is restored. After the revision in the 1963 article, proposition I was refined into the 
following, simplified equation (Modigliani & Miller, 1963, p. 436). 
 
𝑉! = 𝑉! +  𝜏 × 𝐷! Equation 11 
 
where, 
 𝑉!   = market value of a levered firm 
 𝑉! = market value of an unlevered firm  
   𝜏  = marginal corporate income tax rate 
 𝐷! = market value of the debt capital of a levered firm 
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Summarizing the added tax-consideration variable in the theorem is that it recognizes 
the benefit of receiving a tax-shield by adding debt to the capital structure of the firm. 
This tax-shield is derived from tax-systems which allow partial deduction for interest 
expenses due to debt. Thus, when a firm levers itself by adding debt to its capital 
structure, it obliges itself to pay a given amount of interest on the debt to the lender as 
payment for the borrowed funds. This interest expense is then deductible for amount, 
rendering the actual cost of debt capital lower than the interest that the firm pays its 
lenders. As such, the deductible amount is considered as a tax-shield with its own value. 
Modigliani & Miller’s (1963, p. 435-437) reasoning is that due to receiving the benefit 
of a tax-shield, firms who funds their operations with both debt and equity will have 
higher market values compared to unlevered equivalents, ceteris paribus. In other 
words, firms can increase their amounts of debt in order to boost their market values 
through weightier tax-shields.  
 
4.5.6 Proposition II with Tax 
In the revised proposition II, Modigliani & Miller (1963, p. 439-440) finds that the 
increase in the after-tax yield on equity capital as leverage rises, is smaller than what 
they found in their original paper (Modigliani & Miller, 1958). This is due to the tax-
consideration factor of (1-τ) which was added to the original proposition II’s equation. 
This implies that, although linear, the growth in cost of equity capital does not 
proportionally match the leverage increase, in magnitude. Thus, it theoretically allows 
for reducing the relative cost of capital by increasing the amount of debt funding.  
Following equation is the leverage formula of proposition II, considerate of tax-effects: 
 
𝑅!"! = 𝜌!! + 1− 𝜏  × 𝜌!! − 𝑅!"  ×  

𝐷𝑗
𝐸𝑗

 Equation 12 

 
where, 
𝑅!"!  = expected after-tax return on equity capital of firm j in class k 
𝑅!" = interest rate paid on debt capital of firm j 
𝜌!!    = expected after-tax return on any asset in class k 
  𝜏   = marginal corporate income tax rate 
 𝐸!  = market value of the equity capital of firm j 
 𝐷!  = market value of the debt capital of firm j 
 
4.5.7 Weighted Average Cost of Capital with Tax  
Through the corrected valuation formulas, Modigliani & Miller (1963) derived new 
measures of the cost of capital. These enhanced formulas, leads to the new WACC 
equation 13, which is exhibited below. According to Modigliani & Miller (1963, p. 439-
440), this tax-considerate version of the WACC-formula produces the minimum level of 
yield that investments must project in order to be worth undertaking from a present 
stockholders point of view, when also accounting for tax-effects of leverage.  
 
𝜌!! = 𝑖!! =

𝐸𝑗
𝐸𝑗+ 𝐷𝑗

 × 𝑅!" +
𝐷𝑗

𝐸𝑗+ 𝐷𝑗
 × 𝑅!" 1− 𝜏  Equation 13 

 
where, 
𝑅!" = interest rate paid on debt capital of firm j 
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𝜌!!    = expected after-tax return on any asset in class k 
  𝜏   = marginal corporate income tax rate 
 𝐸!  = market value of the equity capital of firm j 
 𝐷!  = market value of the debt capital of firm j 
 𝑖!!   = expected after-tax return of firm j in class k  
 
4.6 Critique against the Modigliani-Miller Theorem 
As highlighted by Ahmeti & Prenaj (2015, p. 922), when reviewing the Modigliani-
Miller theorem many academics criticize the assumptions of which the theorem is based 
upon. Gifford (1998) states that the range of assumptions renders the theorem to 
function only in a controlled environment that makes it difficult to justify in a real 
world setting. Stiglitz’s (1969, p. 784) review on the theorem is aimed at specifically 
targeting the assumptions that “individuals can borrow at the same interest rate as 
firms” and “the lack bankruptcy costs”. Stiglitz (1969, p.788) states that bankruptcy 
costs presents a problem for the Modigliani-Miller theorem since increasing the 
leverage of a firm should also affect the nominal interest premium that debt investors 
require and should hence also increase the cost of debt. Stiglitz (1969, p. 789) also 
highlights that a firm which pursues alternative debt-to-equity policies might be able to 
provide unique patterns of return which the investor cannot replicate in any other 
matter. Consequently, this could lead to the value of the firm to vary as it alters its 
capital structure and thus contradict capital structure irrelevance. Another common 
critique against the underlying assumptions of the Modigliani-Miller theorem is aimed 
at the fact that capital markets are imperfectly competitive and Stiglitz brings to 
attention the issue of unequal borrowing costs (1969, p. 786-788). Furthermore, the 
theorem assumes total market efficiency, which is derived through the efficient market 
hypothesis. In reality markets cannot be totally efficient. Grossman & Stiglitz (1980, p. 
404) implies that at least some degree of information asymmetry must exist. This 
provides market participants with incentives to accrue new information and quickly 
embed it into the asset price to capitalize on deviations from the market price 
equilibrium. Glickman (1996, p. 1) points out that the convergence of the Modigliani & 
Miller critique lays in that these imperfections in capital markets are important enough 
for capital structure decisions to matter.   
 
The original Modigliani-Miller (1958) theorem has additionally been criticized since it 
excludes taxes and how it affects firms’ incentive to utilize debt financing. Modigliani 
& Miller (1963) acknowledged this inadequacy in their correction paper where they 
account for the beneficial effect increased leverage has on a firm’s value. They derive 
this from the deductibility of interest expenses, known as tax shields. Although 
Modigliani & Miller (1963) revised the theorem to recognize the effects of tax shields, 
Gifford (1998) provides a citation by Modigliani, which highlights the contention 
between the theorems originators, as to what degree taxes impact the cost of capital.  
 
“The whole issue of taxes is a divisive one. Miller still seems to think -something that I 
disagree with- that taxes make no difference. I believe that is wrong.”  
 
     - Prof. Franco Modigliani as cited in Gifford (1998).  
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4.7 Modigliani-Miller Theorem Applied to Banking 
We have earlier in this chapter highlighted and pointed out the most common arguments 
that critics have made when evaluating the Modigliani and Miller theorem since its 
introduction in 1958. Furthermore the topic regarding the theorem’s applicability on 
banks is one that we as authors believe is worth further discussing considering the 
nature of our study.  
 
In order to establish an understanding of the vexing question whether the Modigliani-
Miller theorem applies to banking, like Cline (2015, p. 3) one needs to address the 
question “why is banking special?” Foremost there is the nature of banking itself, where 
banks utilize the financial flows as their input as well as their output in their operations 
in order to generate value for their shareholders. The questioning of the theorem’s 
applicability on banks origins from their source of funding, high leverage capital 
structure and value generating process that strictly diverges from traditional firms. 
Traditional banks’ main product is to provide a store of value with high levels of safety 
and liquidity in terms of bank checking- and savings accounts, essentially public deposit 
accounts. Rather than receiving cash-return on the stored value, the depositors’ receive 
return in other less efficient non-cash forms such as credit card services and electronic 
banking, essentially liquidity convenience (Miller, 1995, p. 484). 
 
The collected deposits are short-term claims on the banks, which the banks utilize to 
finance its long-term lending activities which constitute the banks’ main source of 
operational income (Mishkin et al., 2013, p. 210). These deposits are, by far, the 
greatest source of funding for traditional banks, which in turn elevates the amount of 
debt and consequently their leverage. As previously discussed, higher amounts debt 
increases the lender’s risk exposure, which consequently should increase the risk 
premium on the yield that is demanded on new debt. This is one aspect in which banks 
differ from traditional firms, where they are able to raise cheap and seemingly risk-free 
debt funding (Miller, 1995, p. 484). That the deposits are seemingly risk-free does not 
refer to the bank’s probability of default, but rather the premium demanded by creditors 
(in this case the depositors) based on the debt value fluctuation risk relative to the 
market (Toader, 2014, p. 416).   
 
In contrast, there is nothing that in practice hinder banks from instead relying solely on 
equity funding for their lending activities. A common argument against the Modigliani 
& Miller theorem in a banking context is that raising equity is more expensive than 
raising debt which contradicts capital structure irrelevance. Miller (1995, p. 484) have 
in his informal article responded to this questioning of the theorem’s applicability. The 
propositions are ex ante propositions, meaning that they are not concerned with raising 
equity, but having equity. Miller is highlighting the concept that the cost of raising 
equity is a function of the riskiness of the firm’s assets and its degree of leverage. This 
implies that raising equity is not necessarily more expensive than debt, depending on 
the firm’s initial degree of leverage and asset riskiness rather than presume a fixed cost 
of raising new equity capital. This is true, if the market powers are left to its own 
devices, which contravenes ruling out the mm propositions on the banking industry.  
 
However, in reality the banking industry is not left to its own devices. Due to their 
systemic importance to the financial system, banks are explicitly or implicitly provided 
with government repayment-guarantees on their demand deposits. This effectively 
enables banks to obtain debt financing at less than an appropriately risk-adjusted cost 
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(Miller, 1995, p. 485). Owing to these state repayment-guarantees, these are one of the 
alleged reasons according to Cline (2015, p. 4) as to why leverage ratios in the order of 
10 to 1, or higher, is observed in the banking industry. In contrast, traditional firms’ 
leverage ratios have been observed averaging in the area of 3 to 1. The argument of 
capital irrelevance for a bank’s market value is thus questionable since they are 
provided with state-guarantees, enabling them to rely heavily on cheap and close to 
risk-free debt financing relative to traditional firms.  
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5. Research Methodology  

The authors will in this chapter account for how the study’s research methodology was 
conducted. The chapter begins with presenting the study’s hypotheses, target population 
and sampling method as well as the process behind the data collection. The authors 
also explain the assumptions behind the utilized research variables and how to interpret 
them. Finally, the chapter describes the statistical tools that have been used when 
analysing the empirical data.  

5.1 Research Design 
Saunders (2012, p. 159-160) states that a study’s research design refers to the selected 
strategy to answer the research question. By establishing a distinctive research objective 
and structure, misconceptions can be avoided as the study progresses. Thus, a coherent 
research design provides the reader with a distinguished research objective and a 
predefined method of reaching it. The most suitable research method is decided by the 
research question, its purpose and the availability of data (Smith, 2011, p. 53). In order 
to classify this study, the authors have used the definitions laid forth by Moore et al. 
(2011). Moore et al. (2011, p. 168) states that a study is termed as an observational 
study if the data of an phenomenon is observed as it is without being influenced or 
manipulated by the researchers. If the data of an phenomenon is influenced by the 
researchers the study is termed as an experimental study. As the purpose of this study is 
to observe data of an phenomena that has not been manipulated over a specific historic 
time-period for a set of targeted entities, the intention is to conduct a retrospective, 
observational study (Moore et al., 2011, p. 150). Quinlan (2011, p. 274) highlights that 
the design of an observation study is dictated by the aim and objectives of the research 
and by the context of the research itself. 
 
Bryman & Bell (2015, p. 53) states that there are several commonly discussed design 
alternatives in research literature as for the design of a study. The research designs 
highlighted by Bryman & Bell (2015, p. 53) are; case study-, comparative-, cross-
sectional-, experimental- and longitudinal designs. When looking at preceding and 
comparable studies by Miles et al. (2012), Junge & Kugler (2012), Häggkvist & Hjort 
(2014) and Toader (2014), the authors find that the most common research design in 
these kinds of studies is what Lantz (2011, p. 23) and Bryman & Bell (2015, p. 53) 
refers to as cross-sectional designs.   
 
The major advantages with cross-sectional designed studies in comparison with time-
series analysis is that it enables the possibility to estimate the coefficients for specific 
periods, which is not possible in time-series analysis which assumes that coefficients 
are constant between each period (DeFond & Jiambalvo, 1994, p. 158). Furthermore, 
Levin (2006, p. 25) points out that using a cross-sectional design is relatively cheap and 
less time consuming when approaching the research question. However, Levin (2006, p. 
25) further notes that when using a cross sectional design the researchers should use 
caution in deriving causal inferences in the study as the method merely provides a 
snapshot of the examined phenomena. The authors conclude that a cross-sectional 
design aligns best with the intent of the study, which is to examine how increased 
regulatory capital requirements has affected Sweden’s major banks’ cost of capital 
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between the years 2008 and 2016. As this research design seem to be preferred in 
comparable studies (eg. Junge & Kugler, 2012; Toader, 2014), the authors believe this 
supports their conclusion. By using a cross-sectional design the authors consider the 
study to produce the most accurate results in respect to the research question.   
 
5.2 Target Population and Sampling Method 
As with any research, it is vital that the target population is defined and identified 
(Dahmström, 2005, p. 55). This study’s purpose is to investigate how increased 
regulatory capital requirements has affected the Swedish major banks’ cost of capital. 
In order to determine the target population, the authors frame the target population as 
Swedish major banks that are deemed as being of at least domestic systemic importance 
and thus have the largest influence on their surrounding domestic economic 
environment. Banks classified with being of at least domestic systemic importance are 
forced to maintain additional regulatory capital buffers, in contrast to banks without this 
classification, under the regulatory standards implemented through the CRR/CRD-IV 
package (Finansinspektionen, 2014, p. 33). This framing is based on that in order for the 
increased regulatory capital requirements to be quantifiable as a variable, the sampled 
banks must report their total tier 1 capital adequacy ratios. Through this definition, the 
authors found that Finansinspektionen (2014, p. 33) deems only Nordea, Svenska 
Handelsbanken, Skandinaviska Enskilda Banken and Swedbank to fit this framing. 
These banks will henceforth be referred to as the ‘target population’. 
 
That the target population consists of merely four bank entities is disadvantageous to 
the study’s results. This is due to the sampling being biased (Quinlan, 2011, p. 297), 
which as pointed out by Moore et al., (2011, p. 155) leads to the lack of a feasible 
assumption of a normal distribution. As pointed out by Smith (2011, p. 53), larger 
samples give the study’s results increased statistical significance and representability 
which renders the results more generalizable over other banks. As stated by Johansson-
Lindfors (1993, p. 91-92), deductive observational studies more commonly investigate 
high numbers of informational units. This is due to the nature of the quantitative method 
and that a larger sample reduces the sampling error in the sampling process (Bryman & 
Bell, 2013, p. 213). However, this is not applicable in the case of this study. Moore et 
al., (2011, p. 531) explains that it is difficult to extract a simple random sample from a 
population in this setting and that this is not that uncommon in business applications. 
However, Moore et al., (2011, p. 531) points out that as it is possible to analyse all of 
the available data without the use of a random sampling method, the authors could 
justify the statistical inference with an assumption of that the data is sprung from a 
random process. Moreover, the Statistical Consulting Group (SCG, 2017b) states that in 
order to obtain unbiased estimates of regression coefficients, sample normality is not 
required in this type of study. It is only imperative that the residuals are independent 
and identically, normally, distributed for the statistical inference to be valid.  
 
Due to the target population’s constitution, the authors have decided to analyse all 
available data for the period without a random sampling method as suggested by Moore 
et al., (2011, p. 531). Likewise, the authors assume that the data is the result of a 
random process. Due the decision to analyze all of the available data, the study 
comprises a comprehensive data collection based on the target population. The access to 
data comprising all of target population’s data is according to Smith (2011, p. 12) a 
considerable strength of research. Additionally, samples from the gathered data have 
been taken for quality assurance reasons. This was done to ensure that the gathered data 
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actually reflects the available data intended for the study. The authors also wish to 
address the issue of the study’s biased sampling method and thus lack of 
generalizability to other banks. The authors argue that due to the target population’s 
combined market shares and size relative to other market participants in the Swedish 
banking sector, the results could still be seen as representative of the Swedish banking 
sector. However, the authors recognize that the transferability to other banks is justly 
questioned.  
 
5.3 Data Collection 
As this study is performed solely on a target population comprised of four entities, a 
balanced panel was constructed for the set of data (Wooldridge, 2002, p. 250). 
Secondary data from the quarterly and annual communications by the bank concerns 
was collected for a period spanning the years 2008 to 2016. The procured quarterly data 
comprise individual balance-sheet accounting data and key figures stemming from 
regulatory requirements for each of the four banking concerns. Addressing that it is the 
concerns’ figures and ratios that are used, this means that the figures are based on 
aggregates of all markets on which the concern has branches in. Both domestic branches 
as well as foreign branches in markets abroad. This is also the information and the 
enterprise which the stocks should reflect. Additionally it is worth noting that the 
balance-sheet information and regulatory figures are derived straight from the quarterly, 
as well as annual, communications published by the banking concerns. A concern of the 
authors is the fact that all of the quarterly communications are not audited in the same 
fashion as the annual reports, which is duly noted by the authors. As such, it is difficult 
to assess the quality of the calculations and methods upon which the capital ratios and 
balance-sheet data are procured in the quarterly communications. However, all of the 
concerns are currently based in Sweden and are subject to Swedish authorities’ 
supervision. This implies that the figures and calculated ratios, especially those of the 
annual reports, are audited and verified by Finansinspektionen in addition to intense 
scrutiny by tax-authorities and investors. Due to this, the authors have assured the 
quarterly data to also have been reported in the annual reports and thus is deemed as 
accurate and reliable. 
 
Specific, individual data retrieved from the banking concerns’ quarterly- and annual 
reports was the corresponding tier 1 capital ratio, interest expenses and amounts of debt 
& equity. In addition to this, the historical data of the average 3-month treasury bills 
yield of each quarter during the period of 1997-2016 was retrieved from the Swedish 
central bank’s website. Moreover, public time series data on daily stock-exchange 
prices of the banks’ stocks and the stock index OMXS30 was retrieved for the time-
span 1997-2016, through Thomson-Reuter datastream (henceforth, datastream) in order 
to calculate the logarithmic returns, betas and to estimate a proper market risk premium. 
Additionally, like Häggkvist & Hjort (2014), the ex-ante yearly market risk premium 
was procured from the yearly report, released by the auditing firm PWC, on the estimate 
of the Swedish Equity Market Risk Premium. 
 
Predicaments encountered in the data collection processes primarily concerned data 
regarding the population’s tier 1 capital ratios. This data was intended to be collected 
from the datastream service, however, irregularities were discovered by the authors in a 
sample of the collected data. The service continuously reported different capital ratios 
as the total tier 1 capital ratio to the respective bank’s RWA, often confusing the 
reported common equity tier 1 capital-, total tier 1 capital- and total capital adequacy 
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ratio. This lead to the decision to extract the desired regulatory-derived ratios, as 
reported to and authorized by the supervisory authorities, in the quarterly- and annual 
reports instead of the datastream service.  
 
5.4 Research Variables 
This section exhibits the targeted research variables of the study. The research variables 
are derived from the study’s theoretical framework and are exclusively nominal 
variables (Quinlan, 2011, p. 397). Their implementation in the study is also 
corroborated through their use in preceding, comparable, studies (Miles et al., 2010; 
Junge & Kugler, 2012; Toader, 2014; Häggkvist & Hjort, 2014). These variables are 
used in order to test the hypotheses stated in section 5.6. Prior to presenting the research 
variables of the study, a clarification will be made regarding what the authors intend 
when referring to an explanatory variable or a response variable. Response variable 
refers to the the value of the research’s measured characteristic, e.g. cost of equity 
(Quinlan, 2011, p. 230). Changes in the value of the response variable is assumed to be 
an effect caused by a change in the value of another characteristic, e.g. beta (Quinlan, 
2011, p. 398). The response variable is also referred to as the dependent variable and is 
commonly denoted by Y in an equation. Explanatory variable also refers to the value of 
a measured characteristic, e.g. beta. Changes in the value of the explanatory variable is 
assumed to cause an effect on the value of the response variable, e.g. cost of equity 
(Quinlan, 2011, p. 398). The explanatory variable is also referred to as the independent 
variable and is commonly denoted by X in an equation. Statistical tests are conducted to 
determine if an effect of the explanatory variable on the response variable actually 
exists or simply is the results of coincided random processes.  
 
Beta 
Beta is the measurement of the sensitivity of a firm’s securities to fluctuations in the 
market return. It is also interpreted as the systematic risk of a security. In this study the 
betas are calculated from publicly available data of the OMXS30 and banks’ stock 
returns in 3-month intervals, using daily compounding, see equation 14. 
 

𝛽! =
𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 𝑅𝐴𝑗,𝑅𝑀

𝜎𝑀
2  Equation 14 

 
where, 
𝛽!   = beta of asset j 
𝑅!" = return on asset j 
𝑅!  = return on market 
𝜎!!   = standard deviation of market return 
 
Cost of Equity (CAPM) 
Cost of Equity RE is the return investors require in order to invest into the firm’s equity 
securities. In this study, this variable is calculated through the Capital Asset Pricing 
Model, see equation 15. 
 
𝐸 𝑅! = 𝑅! +  𝛽!  × 𝐸 𝑅! − 𝑅!  Equation 15 
 
where, 
𝐸 𝑅!     = expected cost of equity of firm j 
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𝑅!           = risk-free interest rate 
𝐸 𝑅! − 𝑅!  = equity market risk premium 

 
Risk Free interest  
The risk free interest rate RF is the return investors can expect to be guaranteed for an 
investment associated with zero risk. In this study there is no separation between risk 
free interest and risk free return. In this study the variable is equivalent with Swedish 
treasury bills and the data have been collected from Riksbanken (2016). 
 
Market Risk Premium 
Market Risk Premium is the theoretical premium on the return investors require for 
taking on risk on top of the risk free interest rate. In this study, this variable is estimated 
using PWC’s yearly market risk premium report (PWC, 2016, p. 8).  
 
Cost of debt 
Cost of Debt RD is the yield investors require in order to invest into the firm’s debt 
securities. RD comprises the risk-free interest rate, Rf, plus a risk premium for debt. The 
risk premium is the market’s pricing of the firm’s debt and it is assumed to be correctly 
priced. The Cost of Debt is exhibited in equation 16. In this study, this variable is 
calculated through the acquired public market data, see equation 16. 
 
𝑅! = 𝑅! + 𝑅𝑖𝑠𝑘 𝑝𝑟𝑒𝑚𝑖𝑢𝑚! =

𝐼𝑗
𝐷𝑗

  Equation 16 

where, 
𝐼!    = interest expense of firm j 
 
 
Leverage  
Leverage is the firm’s ratio between its value of its debts and value of its equity. This 
ratio is the estimate of a firm’s leverage and is in this study calculated through the 
acquired public market data of the individual banks’ value of total assets divided by its 
amount of equity, see equation 17. 
 

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒! =  
𝐷𝑗
𝐸𝑗  Equation 17 

 
Equity 
The variable ‘Equity’ is the measurement of a firm’s amount of balance sheet equity in 
relation to its total assets. In this study, this variable is calculated through the acquired 
public market data of the individual banks’ amount of equity, see equation 18. 
 
𝐸𝑞𝑢𝑖𝑡𝑦! =  

𝐸𝑗
𝐸𝑗+𝐷𝑗

  Equation 18 

 
Tier 1 capital 
Tier 1 Capital is the firm’s amount of capital classified as ‘common equity tier 1 capital’ 
and ‘other tier 1 capital’ in the, at the time current, Basel Accord in relation to its ‘Risk-
weighted Assets’. In this study, this variable is acquired straight from public market data 
in the target population’s quarterly and annual reports. The ratio is defined in equation 
19. 
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𝑇𝑖𝑒𝑟 1 𝑐𝑎𝑝𝑖𝑡𝑎𝑙! =
𝑇𝑜𝑡𝑎𝑙 𝑡𝑖𝑒𝑟 1 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑗

𝑅𝑊𝐴𝑗
  Equation 19 

where, 
𝑇𝑜𝑡𝑎𝑙 𝑡𝑖𝑒𝑟 1 𝑐𝑎𝑝𝑖𝑡𝑎𝑙! = total tier 1 capital of firm j 
𝑅𝑊𝐴!                = risk-weighted assets of firm j 
 

Weighted Average Cost of Capital when tax is not considered 
WACCnt is the firm’s weighted average cost of capital, not accounting for tax-effects. It 
is the minimum return that the firm’s operations and investments must yield in order to 
satisfy its costs of funding, inconsiderate of taxes. In this study, this variable is 
calculated through the acquired public market data, see equation 20. 
 

𝑊𝐴𝐶𝐶!" =
𝐸𝑗

𝐸𝑗+ 𝐷𝑗
 × 𝑅!" +

𝐷𝑗
𝐸𝑗+ 𝐷𝑗

 × 𝑅!"   Equation 20 

 
Weighted Average cost of Capital when tax is considered 
WACCwt is the firm’s weighted average cost of capital, accounting for tax-effects. It is 
the minimum return that the firm’s operations and investments must yield in order to 
satisfy its costs of funding, when tax-effects are considered. In this study, this variable 
is calculated through the acquired public market data, see equation 21. 
 

𝑊𝐴𝐶𝐶!" =
!!

!!! !!
 × 𝑅!" + !!

!!! !!
 × 𝑅!" 1− 𝜏!  Equation 21 

 
5.5 Statistical Tools 
Smith (2011, p. 58) states that Microsoft Excel and statistical software are suitable tools 
to process the quantitative analysis of a study. In accordance with this, all retrieved 
nominal data has been processed in Microsoft Excel whereas the statistical processes 
have been conducted with the statistical-software STATA.  
 
In accordance with preceding and comparable studies (e.g. Junge & Kugler, 2012; 
Toader, 2014; Miles et al., 2010) panel data econometric methods have been used in the 
analysis. Wooldridge (2002, p. 6) states that for panel data, which consists of repeated 
observations on the same cross-section of firms over time, the researcher could assume 
a random sampling in the cross-sectional dimension. Further Wooldridge (2002, p. 6) 
states that the dependence in the time-series dimension can be entirely unrestricted and 
with this, a panel data approach can be justified for panel data spanning a relatively 
short time period, like in this study where 9 consecutive years are considered.  
 
5.5.1 Regression Diagnostics 
Prior to proceeding to actual testing, regression diagnostics are run. This is done in 
order to verify the several conditions that are imposed by regression modeling and 
which are essential for the method (Moore et al., 2011, p. 536). If the data does not at 
least approximately meet the imposed conditions, the results may be misleading. If so, 
there is no point in attempting this type of statistical inference and thus, regression 
diagnostics is conducted to strengthen the reliability of the results. As with all time-
series data, one has to be especially aware of serial-correlation, as pointed out by 
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Studenmund (2006, p. 325), which was minded when running the diagnostics. 
Additional considered issues those listed below, was influential outliers as well as 
collinearity between the explanatory variables. The conditions to verify before 
conducting statistical inference with regression are listed below (Moore et al., 2011, p. 
536; Studenmund, 2001, p. 84-91).  
 

1. There is a linear relationship in the population described by the population 
regression line 

2. The residuals are normally distributed with mean 0  
3. There is homoscedasticity in the residuals variance (variance is constant) 
4. There is no serial-correlation in the residuals  
5. Explanatory variables are measured without error 
6. The model is properly specified and includes all relevant variables 

 
When using a linear regression model, one assumes that the relationship between the 
dependent and the explanatory variable is linear. Lest, using regression will be nothing 
but attempting to fit a straight line to a set of data that does not follow a straight line 
(SCG, 2017b). This assumption was confirmed through plotting the observations of 
each variable in a scatterplot, where all variables roughly showed linear patterns. In the 
same process the variables were checked for influential outliers as described by Moore 
et al. (2011, p. 536), which could skew the data. Assuming normality of the residuals 
assures that p-values for T-tests and F-tests are valid, as such, this condition is required 
to be met for valid hypothesis testing (SCG, 2017b). Using the built-in functions of the 
statistical software, the condition was confirmed for all variables through kernel 
density- and normal probability plots, albeit roughly for some. 
 
When testing the residuals of each variable for serial-correlation with Durbin-Watson 
D-tests, it was found that each of them violates the condition of that there should be no 
serial-correlation. Critical values for the Durbin-Watson D-test were retrieved from the 
table B-5 provided by Studenmund (2001, p. 614). Furthermore, each variable’s 
residuals variance turned out to be heteroscedastic. Meaning that the variance of the 
residuals is not constant and homogenous. This was tested through graphical means by 
plotting the residuals against the fitted values. If heteroscedasticity is present, the 
residuals will tend to the shape of a cone and if not; the residuals will be evenly spread 
above and below the fitted line (Moore et al., 2011, p. 536). In the case of this study’s 
data, the residuals showed a clear tendency of heteroscedasticity and it was deemed not 
necessary to verify this violation further through non-graphical methods. 
This issue, if not corrected for, may lead to overestimating the significance of the 
regression rendered variable coefficients.  
 
5.5.2 Regression Analysis 
When testing the hypotheses, regression analysis is the main tool that is utilized in the 
study. As concurred by Wooldridge (2002, p. 247) who states that when applying 
econometrics, the researcher is interested in the partial effects of the observable 
explanatory variable Xj in the population regression function. A regression model that 
allows for bank specific effects is used in the analysis in order to avoid the omitted 
variable bias. Omitted variable bias is caused by exclusion of an unobserved 
component, sometimes referred to as an individual specific effect (Wooldridge, 2002, p. 
251), in the regression model which could lead to errors in estimating the coefficients. If 
regression analysis is used whilst not accounting for the unobserved effect of the 
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omitted variable, the regression results are compromised (Studenmund, 2013, p. 
178).  In order to account for these unobserved components, random effects (RE) 
estimators or fixed effects (FE) estimators can be added to the model. This type of 
regression analysis is suggested by Leeper (SCG, 2017a) and the suggestion is further 
supported by Wooldridge (2002, p. 247). In comparable studies by Miles et al. (2010), 
Toader (2014) and Junge & Kugler (2012), the same econometric method is used. The 
population regression line that is estimated in this study is exhibited in equation 22. 
 
𝑌!" =  𝛽!𝑋!" + 𝛼! + 𝑢!"  Equation 22 
 
where, 
𝑌!" = response variable for entity j at time t j = 1, 2, 3, …, N 
𝑋!" = explanatory variable for entity j at time t t = 1, 2, 3, …, T 
𝛽! = coefficient for the explanatory variable 
𝛼! = unobserved component for entity j 
𝑢!" = the idiosyncratic error term 
 
In order to determine whether a random effects (RE) or a fixed effects (FE) approach is 
more suitable, Wooldridge (2002, p. 288) suggests a Hausman test comparing the RE 
and FE estimators. Wooldridge (2002, p. 288) states that since the FE estimator is 
consistent when αi  is correlated with Xit, while the RE estimator is inconsistent, a 
statistically significant difference can be interpreted as evidence against the use of an 
RE estimator. When applying the Hausman test in STATA, the authors found a 
statistically significant difference, which led to the conclusion of using a FE estimator 
approach. 
 
Miles et al. (2010, p. 9) states that the FE estimator is consistent even if bank specific 
effects are correlated with the regressors Xit. This is confirmed by Wooldridge (2002, p. 
265-266) who states that an FE model allow the estimator to be arbitrarily correlated 
with Xit and that a FE analysis achieves this purpose explicitly. Kohler et al. (2009, p. 
245) also states that FE models are essentially designed to illustrate the partial effects of 
the explanatory variable within an entity, which aligns with the intention of the study. 
 
The FE regression model is thus used in the analysis since the authors are only 
interested in monitoring the effects of the observed variables rather than the omitted 
variables. Wooldridge (2002, p. 274) further states that despite applying the FE 
estimator, this does not rule out serial-correlation, which was discovered in the 
regression diagnostics. However, Wooldridge (2002, p. 274-276) states that by applying 
a robust variance matrix estimator, the robust standard errors render the FE estimator 
valid in presence of heteroskedasticity and serial-correlation. This process is exercised 
in the statistical software tool STATA, where the authors have used guidelines provided 
by Torres-Reyna (2009) and the Statistical Consulting Group (2017a) to ensure that the 
statistical processing was conducted correctly. Additionally, methods as instructed by 
Torres-Reyna (2009), stata.com (2017) and Kohler et al. (2009) was undertaken to 
render estimators robust to cross-sectional heteroskedasticity and within panel serial-
correlation. For further reading about FE and regression modelling with STATA the 
authors recommend the books: 
 
Wooldridge, J.M. (2002). Econometric Analysis of Cross-Section and Panel Data 
Kohler, U & Kreuter, F. (2009). Data Analysis Using Stata. 2nd Edition  
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In this study’s regression analysis the main focus lies on the partial effects of the 
explanatory variable, Xi, on the dependent variable, Yi. In order to clarify some of the 
main parts of the analysis, a couple of main features will be explained.  
 
Significance level in statistical testing is the fixed rejection region of the test, 
determining the limit value of probability to conduct a Type I Error (Moore et al., 2011, 
p. 382-385). A type I error is when the researcher rejects a null hypothesis, even if it is 
true. In order to avoid this error the researcher fixes a limit value before conducting the 
tests. Studenmund (2013, p. 138-139) states that this significance level indicates that 
given that the null hypothesis is true, the probability of the researcher being able to 
reject the null hypothesis is only that of the significance level denoted as α. This 
indicates that with a lower significance level α the probability of a type I error 
decreases whilst the probability of a type II error increases. In this study the authors will 
conduct statistical testing with a significance level α of 5 percent which is deemed by 
Lantz (2011, p. 80) as an appropriate level in quantitative studies. Furthermore, this 
significance level is also used in comparable studies by e.g. Miles et al. (2010) and 
Junge & Kugler (2012).  
 
Explanatory power of the statistical model is indicated by R2. This indicator shows the 
amount of the residuals’ variance of the dependent variable, Yi , that can be explained 
by the explanatory variable, Xi, measured in percent (Torres-Reyna, 2009, p. 21). 
Studenmund (2013, p. 56) explains that by adding a variable to the statistical model, the 
R2 will increase or decrease depending on the variable’s ability to explain the variance in 
the dependent variable. Thus, if an explanatory variable can explain a high degree of the 
variance in the dependent variable, the R2 will be high.  
 
F-statistic indicates the model’s significance level and tests whether all coefficients in 
the model are different than zero (Torres-Reyna, 2009, p. 21). Studenmund (2001, p. 
145; 2013, p. 165) states that the statistic measures the strength of the model and the 
obtained R2 and that it is used when more than one coefficient is included in the null-
hypothesis or when multiple hypotheses are tested.  A higher value on the F-statistic 
indicates a lower p-value of the test, the p-value is then compared with the significance 
level to determine if the null hypothesis is ought to be rejected or not. In this study, 
bivariate-regressions are done which leads to the F-test rendering approximately the 
same p-value as indicated by the T-test of the coefficient.  
 
T-tests are used when testing individual coefficients obtained in the regression analysis. 
This is also common when researchers are using linear regression models (Studenmund, 
2001, p. 121). In order for T-tests to be reliable in its use as statistical inference, the 
condition is that the variable’s residuals must be normally or at least approximately 
normally distributed (SCG, 2017b). This condition has been deemed as satisfied in the 
regression diagnostics process. 
 
5.6 Hypotheses 
A hypothesis can be defined as a predicted or expected answer to a research question 
(Quinlan, 2011, p. 40). A hypothesis is developed through a study’s research question 
that has been deduced with reference to its theoretical framework and scientific design 
(Smith, 2011, p. 49). The generated hypotheses in this study are generated to connect 
the problem discussion with the theoretical framework in order to empirically test the 
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studies formulated research questions. In accordance with Smith (2011, p, 49-50), the 
authors utilize a series of null hypotheses that assumes that there is no relationship 
between the selected test variables, e.g. leverage ratio and cost of equity. In order for 
the authors to infer such a relationship, the null hypothesis must then be rejected.  
 
The hypotheses are aimed at measuring the relationship of how a change in an 
independent variable affects a dependent variable over time. As Moore et al. (2011, p. 
119) emphasizes, the authors are aware of the fact that a strong correlation does not per 
se mean that there is an actual causal relationship between two variables. The authors 
will thus use caution in asserting any causal relationships when examining the 
correlation between changes in the variables over time in accordance with the study’s 
cross-sectional design (Levin, 2006, p. 25). To derive results for the hypotheses, the 
authors will use regression analysis as its main statistical tool and all hypotheses are 
tested at a significance level of 5 per cent.  Prior studies related to the Modigliani-Miller 
theorem in the banking context, such as Junge & Kugler (2012), Toader (2014), 
Häggkvist & Hjort (2014) and Miles et al. (2012), have supported the authors in 
determining appropriate variables. That similar variables are used in this study 
strengthens the authors’ belief that the variables indeed serve as a suitable component in 
answering the formulated research questions.  
 
The purpose of the study is to examine how the increase in regulatory capital 
requirements have affected the Swedish major banks’ cost of capital and if the 
Modigliani-Miller theorem can be applied when explaining the development of the cost 
of capital. It is the capital requirements and the theory of capital structure irrelevance 
that serves as the foundation from which the hypotheses are derived from. It is thus the 
intent that the produced hypotheses will support the authors in examining possible 
effects of increased capital requirements and to what extent shifts in the capital structure 
affects the Swedish major banks’ cost of capital. The authors have formulated nine 
hypotheses, H01-H09 , which can be divided into two sets of classes. Hypotheses H01-
H05 are aimed at testing the applicability of the Modigliani-Miller theorem whilst 
hypotheses H06-H09 are oriented towards testing how the banks’ cost of capital have 
been affected by the increase in capital requirements. Below, the authors present and 
motivate the produced hypotheses. The hypotheses are derived from the theoretical 
framework and they are supported as an appropriate measurement by being used in 
preceding studies within the same field conducted by Toader (2014), Junge & Kugler 
(2012), Miles (2012), Cline (2015) and Hjort & Häggkvist (2014).  
 

5.6.1 Testing the Modigliani-Miller theorem 
 
H01: There is no linear relationship between a bank’s leverage and its cost of equity. 
 
The purpose of this hypothesis is to test if there is a relationship between the leverage 
ratio and the cost of equity for the Swedish major banks, in accordance with proposition 
II as presented by Modigliani & Miller (1958; 1963). The hypothesis is thus aimed at 
testing if the cost of equity increases with an increased leverage as proposed by 
Modigliani & Miller (1958, p. 284-285). 
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H02: There is no linear relationship between a bank’s amount of equity and its beta. 
 
This hypothesis aims to measure the relationship between the Swedish major banks’ 
amount of equity and beta. It is used to assess the Modigliani-Miller (1958) theorems 
claim that increased equity proportions should reduces a firm’s risk, which is reflected 
in the beta. The hypothesis is motivated by the relationship being a central part of the 
theory behind capital structure irrelevance for the capital cost.  
 
H03: There is no linear relationship between the banks’ amount of equity and its cost of 
equity. 
 
The purpose of this hypothesis is to further examine the effect of shifting equity 
proportions. The authors want to assess how the development of risk due to changes in 
the capital structure affects the cost of equity. Furthermore, if it is possible from the 
previous hypothesis to deduce a change in the banks’ risk (beta) due to shifts in the 
equity proportions, is this reflected in a change in the banks’ cost of equity? 
 
H04: There is no linear relationship between the banks’ leverage and its cost of capital 
when tax is not considered. 
 
The hypothesis is in this case purposed with further assessing how the banks’ weighted 
average cost of capital is affected by changes in their leverage ratio. This is also one of 
the hypotheses Modigliani & Miller (1958, p. 281-282) proposed researchers to test the 
theorem with. For the Modigliani-Miller theorem (1958) to hold, the weighted average 
cost of capital should remain unaffected by alterations in the capital structure. Since this 
hypothesis is under the condition of excluding tax effects, it is in particular the initial 
presentation of the Modigliani-Miller (1958) theorem that is being tested.  
 
H05: There is no linear relationship between the banks’ leverage and its cost of capital 
when tax is considered 
 
This hypothesis is formulated in the same fashion as the previous one (H04) with the 
exception of adding the tax effects that are obtained by deductible interest expense at 
the corporate tax rate. In the revised version of the Modigliani-Miller (1963) theorem, 
Modigliani & Miller emphasize that capital structure actually can affect a firm’s cost of 
capital, when considering taxes. A firm can thus utilize tax advantages to decrease their 
cost of capital by increasing their leverage and in turn the obtained tax shield. This 
hypothesis is thus aimed at analysing to what extent the obtained tax shield affects the 
banks’ cost of capital in contrast to H04 taxes are excluded 
 
5.6.2 Testing the capital requirements impact on the banks’ cost of capital 
 
H06: There is no linear relationship between the banks’ amount of tier 1 capital and 
beta  
 
This hypothesis is an extension of H02 since an increase in the equity proportion in 
theory should reduce a bank’s risk measured as beta. The tier one capital ratio is used to 
highlight specific type of equity the banks are forced to hold in order to comply with the 
increased regulatory capital requirements. The hypothesis is thus aimed at assessing 
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how the banks’ risk (beta) has been developed over time with stricter regulation 
regarding their capital structure.  
 
H07: There is no linear relationship between the banks’ amount of tier 1 capital and 
cost of capital when tax is not considered 
 
The purpose of this hypothesis is to test how the increases in regulatory capital 
requirements have affected the banks’ cost of capital when the effects of taxes are not 
considered. While a forced increase of the tier 1 capital in theory should reduce the 
banks’ risk, this hypothesis is aimed at assessing how and if this is reflected the banks’ 
cost of capital. 
 
H08: There is no linear relationship between the banks’ amount of tier 1 capital and 
cost of capital when tax is considered 
 
This hypothesis tests the same variables as H07 with the exception of including the 
effects of taxes. The increased regulatory capital requirements are a tool utilized for 
deleveraging the banks’ capital structure. This hypothesis thus tests how a reduced 
amount of debt proportion affects the banks’ cost of capital, since decreasing the 
amount of debt financing also reduces the tax benefits attained through the tax shields. 
It is further designed to assess the value of a tax shield when utilized in debt financing.  
 
H09: There is no linear relationship between the bank’s amount of tier 1 capital and its 
cost of equity 
 
The final hypothesis is designed to measure how increased regulatory capital 
requirements have affected the banks’ cost of equity. As the authors have previously 
highlighted, an increase in the tier 1 capital ratio should in theory decrease the banks’ 
risk (beta). This test is thus aimed at testing how and if a change in the banks’ risk is 
reflected in their cost of equity.  
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6.0 Empirical Testing 

In this chapter the authors begins with accounting for the developments and 
adjustments that were made during the data testing process. The authors then present 
the study’s results, which are derived from the empirical data testing through the 
conducted regression analyses and whether or not the study’s hypotheses can be 
rejected.  

6.1 Development of Empirical Data Processing and Testing 
When constructing the CAPM or cost of equity, the authors initially set out to estimate 
the market risk premium by constructing a similar model to Miles et al (2010). In their 
research paper the authors derive the market risk premium by using the average excess 
return of equities over government bonds or bills in the US and the UK for the last 100 
years. Unfortunately we lack the availability to retrieve this vast amount of data for our 
population and to ensure its credibility. We did however initially construct a similar 
model. For the expected market return we used the 10-year average of OMXS30’s 
quarterly logarithmic return using daily compounding. We then subtracted each 
quarter’s expected market return with corresponding average of the risk free interest 
rate for each quarter as an estimate. The risk free interest rates have been extracted 
directly from Riksbanken’s web page (Riksbanken, 2017). Even though the index value 
of OMX30 have increased during our study’s time frame from 725,33 kr (first quarter in 
2008) to 1 517,197 kr (fourth quarter in 2016), the majority of quarterly expected 
market returns we calculated ended up negative. This was mainly due to the extreme 
values of the quarters originating from the 2008-2009 financial crisis. The market risk 
premium were for these quarters extremely negative which ultimately affected every 
single calculated 10 year average of the quarterly market risk premium. To exemplify, 
when calculating 2016’s fourth quarter’s market risk premium, we used the average of 
the previous 40 quarters, in this case the average of the fourth quarter of 2006 to third 
quarter in 2016. Hence, the extremely negative market risk premiums from the period of 
the financial crisis, continuously affected every calculation and ultimately causing our 
cost of equity - through the CAPM - to end up negative. We felt that a negative cost of 
equity for almost every single quarter of data testing served as an injustice in calculating 
the final weighted average cost of capital. A negative cost of equity is in reality not 
unrealistic, it does however illustrate a scenario where equity investors would pay a 
premium for an investment that yields negative return. The rational investor would 
therefore divest in order to minimize his losses. Hyperinflation, meaning that the 
monetary value of funds decreases, could however force the investor to invest in 
“guaranteed” losses. The value loss generated by the inflation must then be higher than 
the value loss caused by the negative cost of equity/investment. As stated above, since 
the market index actually has increased we believe that a consequent negative market 
risk premium captures a false view of our WACC and could compromise the aim of the 
study. 
 
We instead moved on in accordance with the replication study by Häggkvist & Hjort 
(2014) by estimating the market risk premium by using PWC’s yearly market risk 
premium report (PWC, 2016, p. 8). The report compiles their estimation of the Swedish 
stock market’s risk premium from 1998 stretching to 2016. The report is in similar 
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fashion to the Modigliani-Miller theorem written in ex ante, meaning that it is based on 
forecasts rather than actual ex post figures.  
 
6.2 Testing of the Modigliani-Miller Theorem 
Testing of the hypotheses; H01 (There is no linear relationship between a bank’s 
leverage ratio and its cost of equity), H02 (There is no linear relationship between a 
bank’s level of equity and its beta), H03 (There is no linear relationship between a 
bank’s level of equity and its cost of equity), H04 (There is no linear relationship 
between a bank’s leverage ratio and its weighted average cost of capital when tax is not 
considered), H05 (There is no linear relationship between a bank’s leverage ratio and its 
weighted average cost of capital when tax is considered) tests the applicability of the 
Modigliani-Miller theorem. The results of these tests are presented below. 
 
6.2.1 H01: There is no linear relationship between the banks’ leverage and cost of 
equity 
	

	
Figure 5. Exhibits the quarterly development of the cost of equity and the leverage ratio 

during the period 2008 to 2016. 
 
Figure 5 illustrates the development between the cost of equity and the leverage ratio of 
the population over the time period 2008 and 2016. The cost of equity have moved from 
5,5 percent in 2008 to 0,9 percent in 2016 with a mean of 2,4 percent. The leverage ratio 
has moved from 33,7 in 2008 to 11,0 in 2016 with a mean of 27,8 which means that on 
average the amount of debt has been 27,8 times greater than the amount of equity. 
Between the years 2010 and 2016 the cost of equity tend to have moved in a similar 
pattern as the leverage ratio, whilst the years prior to 2010 have been more volatile. 
 
When regressing the variables, an R2 of 0,1645 is obtained. This means that 16,45 
percent of the variation in the residuals of the cost of equity can be explained by a 
change in the leverage ratio. The significance of the model and its explanatory power is 
tested with an F-test, which measures the strength of the model and the obtained R2 
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(Studenmund, 2001, p. 145). A higher value on the F-statistic indicates a lower p-value, 
and the test is used when the null-hypothesis includes more than one coefficient. 
However, as bivariate-regressions are done, the p-value of the F-test will be 
approximately the same as the p-value indicated by the t-test of the coefficient.  
 
As exhibited in the regression table 1 (Appendix 1), both the F-statistic and t-statistic 
rendered p-values indicating insignificant results at significance level α: 0,05. Since the 
obtained p-value of the t-statistic (0,052) is higher than the significance level of 0,05, 
we cannot reject H01 There is no linear relationship between the banks’ leverage ratio 
and cost of equity.  
 
6.2.2 H02: There is no linear relationship between the banks’ amount of equity and 
beta 
	

	
Figure 6. Exhibits the quarterly development of the beta and the equity ratio during the 

period 2008 to 2016. 
 
Figure 6 illustrates the development between the level of equity and the beta of the 
population over the time period 2008 to 2016. The level of equity has moved from 3,3 
percent in 2008 to 8,5 percent in 2016 with an average of 4,9 percent. The beta has 
moved from 0,83 in 2008 to 0,8 in 2016 with an average of 0,86. While the equity to 
value has seen a positive trend from 2009 to 2016. However, the beta saw a volatile 
period between 2008 and 2009 while tending to slightly vary around roughly 0,8 from 
2010.  
 
When regressing the variables, an R2 of 0,2092 is obtained (Regression table 2, 
Appendix 1). This means that 20,92 percent of the variation in the residuals of beta can 
be explained by a change in the equity to value ratio. As exhibited in regression table 2, 
both the F-statistic and the T-statistic rendered p-values indicating insignificant results 
at significance level α: 0,05. Since the obtained p-value of the t-statistic (0,127) is 

0 

0,01 

0,02 

0,03 

0,04 

0,05 

0,06 

0,07 

0,08 

0,09 

0,1 

0 

0,2 

0,4 

0,6 

0,8 

1 

1,2 

1,4 

1,6 

Q
1-

08
 

Q
2-

08
 

Q
3-

08
 

Q
4-

08
 

Q
1-

09
 

Q
2-

09
 

Q
3-

09
 

Q
4-

09
 

Q
1-

10
 

Q
2-

10
 

Q
3-

10
 

Q
4-

10
 

Q
1-

11
 

Q
2-

11
 

Q
3-

11
 

Q
4-

11
 

Q
1-

12
 

Q
2-

12
 

Q
3-

12
 

Q
4-

12
 

Q
1-

13
 

Q
2-

13
 

Q
3-

13
 

Q
4-

13
 

Q
1-

14
 

Q
2-

14
 

Q
3-

14
 

Q
4-

14
 

Q
1-

15
 

Q
2-

15
 

Q
3-

15
 

Q
4-

15
 

Q
1-

16
 

Q
2-

16
 

Q
3-

16
 

Q
4-

16
 

Beta Equity to Value 



 49 

higher than the significance level of 0,05, we cannot reject H02 There is no linear 
relationship between a bank’s level of equity and its beta.  
 
6.2.3 H03: There is no linear relationship between the banks’ amount of equity and 
cost of equity  
	

	
Figure 7. Exhibits the quarterly development of the cost of equity and the equity ratio 

during the period 2008 to 2016. 
 
Figure 7 illustrates the development between the level of equity and the cost of equity of 
the population over the time period 2008 to 2016. The level of equity has moved from 
3,3 percent in 2008 to 8,5 percent in 2016 with an average of 4,9 per cent. The cost of 
equity have moved from 5,5 percent in 2008 to 0,9 percent in 2016 with a mean of 2,4 
percent. The figure shows that whilst the equity to value tends to a positive trend, the 
cost of equity has tended to a negative trend, between the years 2008 to 2016.  
 
When regressing the variables, an R2 of 0,3042 is obtained (Regression table 3, 
Appendix 1). This means that 30,42 percent of the variation in the residuals of the cost 
of equity can be explained by a change in the bank’s level of equity. As exhibited in 
regression table 3, both the F-statistic and the T-statistic rendered p-values indicating 
significant results at significance level α: 0,05. Since the obtained p-value of the T-
statistic (0,0163) is lower than the significance level of 0,05, we reject H03 There is no 
linear relationship between a bank’s level of equity and its cost of equity. The 
regression indicates a negative coefficient for the bank’s level of equity of -0,3144108. 
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6.2.4 H04: There is no linear relationship between the banks’ leverage and their 
cost of capital when tax is not considered 
 

 
Figure 8. Exhibits the quarterly development of the WACCNT and the leverage ratio 

during the period 2008 to 2016. 
 
Figure 8 illustrates the development between the leverage ratio and the weighted 
average cost of capital not considering tax of the population over the time period 2008 
to 2016. The leverage ratio has moved from 33,7 in 2008 to 11,0 in 2016 with a mean of 
27,8, which means that on average the amount of debt has been 27,8 times greater than 
the amount of equity. The weighted average cost of capital has moved from 0,95 
percent in 2008 to 0,19 percent in 2016 with a mean of 0,43 percent. Between the years 
2010 and 2016 the weighted average cost of capital tend to have moved in a similar 
pattern as the leverage ratio. Between the fourth quarter of 2008 and the third quarter of 
2009 sharp declines in both the weighted average cost of capital and the leverage ratio 
can be seen. The three prior quarters are however more volatile. 
 
When regressing the variables, an R2 of 0,2404 is obtained (Regression table 4, 
Appendix 1). This means that 24,04 percent of the variation in the residuals of the 
weighted average cost of capital can be explained by a change in the bank’s leverage 
ratio. As exhibited in regression table 4, both the F-statistic and the T-statistic rendered 
p-values indicating significant results at significance level α: 0,05. Since the obtained p-
value of the T-statistic (0,033) is lower than the significance level of 0,05, we reject H04 
There is no linear relationship between a bank’s leverage ratio and its weighted average 
cost of capital when tax is not considered. The regression indicates a positive coefficient 
for the leverage ratio of 0,0000518. 
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6.2.5 H05: There is no linear relationship between the banks’ leverage and cost of 
capital when tax is considered 
 

 
Figure 9. Exhibits the quarterly development of the WACCWT and the leverage ratio 

during the period 2008 to 2016. 
 
Figure 9 illustrates the development between the leverage ratio and the weighted 
average cost of capital when considering tax of the population over the time period 
2008 to 2016. The leverage ratio has moved from 33,7 in 2008 to 11,0 in 2016 with a 
mean of 27,8, which means that on average the amount of debt has been 27,8 times 
greater than the amount of equity. The weighted average cost of capital when 
considering tax has moved from 0,74 percent in 2008 to 0,17 percent in 2016 with a 
mean of 0,35 percent. Between the years 2010 and 2016 the weighted average cost of 
capital when considering tax tend to have moved in a similar pattern as the leverage 
ratio. Between the fourth quarter of 2008 and the third quarter of 2009 sharp declines in 
both the weighted average cost of capital and the leverage ratio can be seen. The three 
prior quarters are however more volatile. 
 
When regressing the variables, an R2 of 0,1914 is obtained (Regression table 5, 
Appendix 1). This means that 19,14 percent of the variation in the residuals of the 
weighted average cost of capital when considering tax can be explained by a change in 
the bank’s leverage ratio. As exhibited in regression table 5, both the F-statistic and the 
T-statistic rendered p-values indicating significant results at significance level α: 0,05. 
Since the obtained p-value of the T-statistic (0,041) is lower than the significance level 
of 0,05, we reject H05 There is no linear relationship between a bank’s leverage ratio 
and its weighted average cost of capital when tax is considered. The regression indicates 
a positive coefficient for the leverage ratio of 0,000034.  
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6.3 Testing the impact of increased regulatory capital on the banks’ cost of 
capital 
Testing of the hypotheses; H06 (There is no linear relationship between a bank’s amount 
of tier 1 capital and its beta), H07 (There is no linear relationship between a bank’s 
amount of tier 1 capital and its weighted average cost of capital when tax is not 
considered), H08 (There is no linear relationship between a bank’s tier 1 capital and its 
weighted average cost of capital when tax is considered), H09 (There is no linear 
relationship between a bank’s amount of tier 1 capital and its cost of equity), tests the 
impact of increased regulatory tier 1 capital on the population. The results of these tests 
are presented below. 
 
6.3.1 H06: There is no linear relationship between the banks’ amount of tier 1 
capital and beta 
	

 
Figure 10. Exhibits the quarterly development of the beta and the tier 1 capital ratio 

during the period 2008 to 2016. 
 
Figure 10 illustrates the development of the tier 1 capital and the beta of the population 
over the time period 2008 to 2016. The beta has moved from 0,83 in 2008 to 0,8 in 
2016 with an average of 0,86. The tier 1 capital has moved from 7,5 percent in 2008 to 
24,6 percent in 2016 with a mean of 13,9 percent. Between the years 2008 and 2013 the 
beta as shown a volatile tendency whilst the volatility has declined from 2014 and 
forward. The tier 1 capital ratio has seen a clear positive trend between 2008 to 2016.   
 
When regressing the variables, an R2 of 0,116 is obtained (Regression table 6, Appendix 
1). This means that 11,6 percent of the variation in the residuals of the beta can be 
explained by a change in the bank’s tier 1 capital ratio. As exhibited in regression table 
6, both the F-statistic and the T-statistic rendered p-values indicating insignificant 
results at significance level α: 0,05. Since the obtained p-value of the T-statistic (0,217) 
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is higher than the significance level of 0,05, we cannot reject H06 There is no linear 
relationship between a bank’s amount of tier 1 capital and its beta. 
 
6.3.2 H07: There is no linear relationship between the banks’ amount of tier 1 
capital and cost of capital when tax is not considered  
	

 
Figure 11. Exhibits the quarterly development of the tier 1 capital ratio and the 

WACCNT during the period 2008 to 2016. 
 
Figure 11 illustrates the development of the tier 1 capital ratio and the weighted 
average cost of capital when tax is not considered of the population over the time 
period 2008 to 2016. The tier 1 capital ratio has moved from 7,5 percent in 2008 to 24,6 
percent in 2016 with a mean of 13,9 percent. The weighted average cost of capital has 
moved from 0,95 percent in 2008 to 0,19 percent in 2016 with a mean of 0,43 percent. 
Whilst the tier 1 capital ratio has seen a clear positive trend the WACC without tax on 
the other hand declines during the same period 2008 to 2016.  
 
When regressing the variables, an R2 of 0,5227 is obtained (Regression table 7, 
Appendix 1). This means that 52,27 percent of the variation in the residuals of the 
weighted average cost of capital when tax is not considered can be explained by a 
change in the bank’s tier 1 capital ratio. As exhibited in regression table 7, both the F-
statistic and the T-statistic rendered p-values indicating significant results at 
significance level α: 0,05. Since the obtained p-value of the T-statistic (0,011) is lower 
than the significance level of 0,05, we reject H07 There is no linear relationship between 
a bank’s amount of tier 1 capital and its weighted average cost of capital when tax is not 
considered. The regression indicates a negative coefficient for the tier 1 capital ratio of -
0,0266403. 
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6.3.3 H08: There is no linear relationship between the banks’ amount of tier 1 
capital and cost of capital when tax is considered 

 
Figure 12. Exhibits the quarterly development of the tier 1 capital ratio and the 

WACCWT during the period 2008 to 2016. 
 
Figure 12 illustrates the development of the tier 1 capital ratio and the weighted 
average cost of capital when tax is considered of the population over the time period 
2008 to 2016. The tier 1 capital ratio has moved from 7,5 percent in 2008 to 24,6 
percent in 2016 with a mean of 13,9 percent. The cost of equity have moved from 5,5 
percent in 2008 to 0,9 percent in 2016 with a mean of 2,4 percent.  Whilst the tier 1 
capital ratio has seen a clear positive trend the WACC without tax on the other hand 
declines during the same period 2008 to 2016.  
 
When regressing the variables, an R2 of 0,4962 is obtained (Regression table 8, 
Appendix 1). This means that 49,62 percent of the variation in the residuals of the 
weighted average cost of capital when tax is not considered can be explained by a 
change in the bank’s tier 1 capital ratio. As exhibited in regression table 8, both the F-
statistic and the T-statistic rendered p-values indicating significant results at 
significance level α: 0,05. Since the obtained p-value of the T-statistic (0,013) is lower 
than the significance level of 0,05, we reject H08 There is no linear relationship between 
a bank’s amount of tier 1 capital and its weighted average cost of capital when tax is 
considered. The regression indicates a negative coefficient for the tier 1 capital ratio of -
0,0191202. 
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6.3.4 H09 There is no linear relationship between the banks’ amount of tier 1 
capital and cost of equity 

 
Figure 13. Exhibits the quarterly development of the cost of equity and the tier 1 capital 

ratio during the period 2008 to 2016. 
 
Figure 13 illustrates the development of the tier 1 capital ratio and the cost of equity of 
the population over the time period 2008 to 2016. The tier 1 capital ratio has moved 
from 7,5 percent in 2008 to 24,6 percent in 2016 with a mean of 13,9 percent. The cost 
of equity has moved from 5,5 percent in 2008 to 0,9 percent in 2016 with a mean of 2,4 
percent. Whilst the tier 1 capital ratio has seen a clear positive trend the Cost of Equity 
on the other hand declines during the same period 2008 to 2016.  
 
When regressing the variables, an R2 of 0,4495 is obtained (Regression table 9, 
Appendix 1). This means that 44,95 percent of the variation in the residuals of the cost 
of equity can be explained by a change in the banks’ tier 1 capital ratio. As exhibited in 
regression table 9, both the F-statistic and the T-statistic rendered p-values indicating 
significant results at significance level α: 0,05. Since the obtained p-value of the T-
statistic (0,013) is lower than the significance level of 0,05, we reject H08 There is no 
linear relationship between the banks’ amount of tier 1 capital and cost of equity. The 
regression indicates a negative coefficient for the tier 1 capital ratio of -0,01433076. 
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7. Empirical Analysis 

The purpose of this chapter is to analyse the study’s empirical results with the help of 
its theoretical framework and to present an introductory analysis of each tested 
hypothesis. The authors then analyse the study’s results in relation to the Modigliani-
Miller theorem’s applicability and how increased regulatory capital requirements have 
affected the Swedish major banks’ cost of capital. 

7.1 Limitations 
There is a set of certain limitations in the performed study that the authors wish to 
highlight in order for the reader to better understand how and why the authors analyse 
and interpret the derived results.  
 
While all other variables are represented in a quarterly fashion, the market risk premium 
is not. Since the variable was retrieved on a yearly basis, a year’s quarters consist of the 
same amount of market risk premium. This renders the model for CAPM to lose some 
of its reactivity where changes in the cost of equity during each individual year, only 
reflect changes in the risk-free interest rate and the beta.  
 
When comparing this continued study to the one conducted by Häggkvist & Hjort 
(2014), a series of the studies’ components differ. Häggkvist & Hjort (2014, p. 45) 
conducted an OLS regression stating that their data did not exhibit any form of 
heteroscedasticity or serial-correlation. Since corresponding data for this study clearly 
demonstrated such patterns, a Robust Regression Analysis with Fixed Effects and the 
cluster option was used. It has furthermore been difficult to replicate Häggkvist & Hjort 
(2014) in how they quantitatively distinguish their “risky debt” from their “riskless 
debt”. This study instead assumes that all of the banks’ cost of debt is correctly priced. 
Moreover, this study utilizes the tier 1 capital ratio as the quantitative measure for the 
banks’ required regulatory capital whereas Häggkvist & Hjort (2014) apply the capital 
adequacy ratio. The authors chose to warrant this deviation, arguing that the tier 1 
capital ratio better reflects a pure form of equity and capital equivalents to equity, in 
accordance with the regulatory standards, as equity is the main topic of increased 
regulation. This is in accordance with Miles et al. (2012, p. 8) who also utilizes the tier 
1 capital ratio in this regard. The mentioned variation in both variable interpretation and 
statistical methodology makes it difficult to analyse as to why this study’s result differ 
from the ones obtained by Häggkvist & Hjort (2014). The analysis is thus focused on 
highlighting observable similarities and deviations when regarding Häggkvist & Hjort 
(2014). 
 
7.2 Introductory Analysis of Tested Hypotheses 
The authors will below analyse the results of the tested hypotheses. The authors’ aim is 
to assess the observed test results and derive possible explanations as to how the 
relationship between the tested variables has been affected. 
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7.2.1 H01: There is no linear relationship between the banks’ leverage and cost of 
equity 
As illustrated in figure 5, it is possible to determine a sharp increase in the leverage ratio 
from the first quarter of 2008 proceeding until the fourth quarter the same year. This is 
an effect of the market liquidity drying up during the financial crisis of 2008 to 2009, 
leading to a substantial reduction in the banks’ balance sheet-equity in proportion to its 
debts, thus leading to a spike in the leverage ratio. However, starting in the first quarter 
of 2009, tendencies of a deleveraging process can generally be seen. This process is 
observed in the collected data that up until the fourth quarter of 2016. From the third 
quarter of 2008 until the first quarter of 2010 the cost of equity also depicts a sharp 
decline, in line with the change in leverage ratio. This is considered by the authors as 
theoretically puzzling, as seeing that an increase in leverage should at least in theory 
increase the riskiness of the firm. Consequently, this would lead to investors being 
exposed to higher equity risk which intuitively would be reflected in a higher, 
demanded, risk premium on the expected return on equity. Hence, the spiking leverage 
should cause the cost of equity to increase during the period, rather than lowering it.  
 
Furthermore, the market situation during the crisis years 2008 to 2009, should further 
reflect yet higher risks on the market, and particularly in the banking industry, rendering 
even higher risk premiums on the investors’ expected return on equity. But why do we 
then observe a declining cost of equity in the data? The authors derive the sharp decline 
in the cost of equity to the CAPM formula and the inputs used in this study. In its 
calculation, the cost of equity is largely dependent on the quarterly based risk-free 
interest rate and stock beta since the market risk premium is held constant on a yearly 
basis since it is also collected on a yearly basis. Due to this, the market risk premium is 
not as reactive to quarterly events as the risk-free interest rate and the stock beta. As 
such, it will not proportionally correspond to actual changes in riskiness on a quarterly 
basis, but rather on a yearly one. This renders the market risk premium component of 
the cost of equity to react slowly on short-term changes. However, as the cost of equity 
is more dependent on the risk-free interest rate and the stock beta, shifts in these 
parameters will have greater impact on the cost of equity on a quarterly-basis, than shifts 
in the market risk premium itself. This derivation is strengthened through observing the 
risk-free interest rate used in the study, which saw sharp declines during the period 
starting in the first quarter of 2008 where it was 4,18 percent whilst being reduced to 
0,217 percent by the first quarter of 2010 (riksbank.se, 2017a). In addition to this, the 
banks’ beta’s increase in volatility during the same period, whilst starting from the first 
quarter of 2011 to settle around the observed mean for the period 2013 to 2016 of 0,79. 
Comparing the decline in the cost of equity with the decline in the risk-free interest rate 

between the first quarter of 2008 and the first quarter in 2010, we find that the cost of 
equity fell 3,87 percentage points from 5,5 percent to 1,63 percent. As shown above, the 
risk-free interest rate fell 3,963 percentage points in the same period. This exhibits the 
cost of equity’s sensitivity to changes in the risk-free interest rate, which is the 
drawback of the market risk premium being fixed on a yearly basis. 
 
Despite arguing to be graphically hinting at some sort of relationship in figure 5, this 
could not be attested through the regression analysis. In accordance with the results of 
Häggkvist & Hjort (2014, p. 63) an insignificant p-value of 5,2 percent was obtained, 
which is higher than the set significance level at 5 percent, which has been chosen in 
this study. As such, it is not possible to reject H01: there is no linear relationship 
between the banks’ leverage ratio and cost of equity. However, the authors suspect that 
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this test rendered the relationship insignificant due to not using a reactive enough 
market risk premium. Due to the reduced reactivity of the market risk premium, the 
corresponding values of the dependent variable cost of equity does not reflect properly 
the changes in the explanatory variable leverage ratio.  
 

7.2.2 H02: There is no linear relationship between the banks’ amount of equity and 
beta 
That the equity to value ratio has seen a steady increase during the observed time period 
aligns with the increase in regulation which demands a higher proportion of equity in 
the banks’ balance sheets. In theory, an increase in the equity to value ratio would 
decrease a bank’s leverage and in turn reduce its equity holders’ risk exposure and 
consequently reduce the bank’s systematic risk, beta. However, from the empirical 
testing this is shown not to be entirely the case. From figure 6 it can be seen that even as 
the equity to value ratio increases, the beta remains highly volatile during the period of 
the first quarter in 2008 to the fourth quarter in 2013. What is remarkable is the time 
period of the first quarter in 2014 to the fourth quarter in 2016, where the equity to 
value ratio further increases whilst the beta values however becomes less volatile and 
increasingly stable. The two time periods thus send a mixed message, leading the 
authors to other possible conclusions that can explain the trend. That we derive a more 
stable beta with a mean of 0,79 for the period of the first quarter in 2014 to the fourth 
quarter in 2016 indicates that the market perceives the banks’ stocks as less sensitive to 
price movements in the index portfolio of OMXS30 for a longer period of time. This 
change in perception coincides with the time frame of the implementation of Basel III in 
2013 which leads the authors to believe that an increase in regulation regarding capital 
requirements could have had an impact on investors’ perception of the banking sector’s 
risk.  
 
However, in accordance with Häggkvist & Hjort (2014) the regression analysis 
rendered no relationship of significance between the variables. The analysis yielded an 
insignificant p-value of 12,7 percent which is higher than the set significance level at 5 
percent. Therefore H02: There is no linear relationship between the banks’ level of 
equity and beta, could not be rejected. The reason to this is likely due to the volatile 
beta for the years prior to 2014, which the authors believe, indicates an investor 
uncertainty regarding the stability of the banking sector. 
 
7.2.3 H03: There is no linear relationship between the banks’ amount of equity and 
cost of equity 
In general, a tendency towards a negative linear relationship is hinted at in the 
visualization of the data illustrated in figure 7. However, there are exceptions to this 
tendency. Particularly striking is the change between the third- through the fourth 
quarter of 2008 and the second quarter of 2011 to the first quarter of 2012. During these 
periods the estimated cost of equity is not behaving as theoretically expected. During the 
third- to the fourth quarter of 2008, the cost of equity declines despite a reduction in the 
amount of equity as a ratio of the value of the firm. Additionally, it can be seen that the 
cost of equity remains approximately stable during the period of the first quarter of 2011 
to the first quarter of 2012, despite a drop in amount of equity during the 2011 to 2012 
period. This anomaly is also observed for the sudden shift in amount of equity between 
the fourth quarter of 2015 and first quarter of 2016. As argued in prior hypotheses 
testing involving the cost of equity, the authors relate this lack of reactivity to the static 
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market risk premium input. Regardless, the authors determine that at least graphically, 
there seems to exist an approximately linear, negative, relationship between the two 
variables. This is particularly visible in the period starting at the first quarter of 2013 
ending in the fourth quarter of 2016, which in turn coincides well with the installation 
of the Basel III framework.  
 
Furthermore, the relationship is attested through the regression analysis, where a 
variable coefficient of -0,3144108 was obtained. Moreover, the analysis rendered a 
significant p-value of 1.63 percent which is well-below the set significance level of 5 
percent. Hence, the third null hypothesis, H03: There is no linear relationship between 
the banks’ level of equity and cost of equity, was rejected. This result differ from the one 
obtained in the study by Häggkvist & Hjort (2014), whom could not attest to any sort of 
significant relationships between the variables. 
 
7.2.4 H04: There is no linear relationship between the banks’ leverage and cost of 
capital when tax is not considered 
In figure 8 some sort of visual relationship between the leverage ratio and the WACCnt 
is observed. When the leverage ratio declines the WACCnt tends to decline as well. The 
exception to this visual relationship is observed during the 2008-2009 financial crisis 
where the equity reserves are exhausted causing the leverage ratio to rapidly increase, 
see the discussion about this in section 7.2.1. What is interesting is a sharp drop in the 
WACCnt during the same period of time. An increase in leverage should indicate a 
higher amount of risk exposure for both equity and debt investors that in turn should be 
reflected in a higher risk premium demanded, naturally causing the WACCnt to increase. 
The WACCnt is a function of both the cost of equity (Re) and the cost of debt (Rd). The 
cost of equity is in turn derived from the CAPM and the cost of debt is derived directly 
from the banks’ financial reports. When analysing the cost of equity and the cost of 
debt, there is a remark towards the shifting beta, fluctuating between 0,83 to 1,09, and 
the market risk premium which increases from 4,9 percent to 5,4 percent. The sharp 
decline in the WACCnt can thus not directly be explained by these variables. The 
authors instead conclude that the deterioration of the risk-free interest rate from 4,53 
percent to 0,25 percent to be the cause of the sharp decline in WACCnt since it affects 
both the cost of equity and cost of debt. Hence, even though it is possible to at least 
observe an increase in the market risk premium by 0,5 percentage points demanded by 
equity holders, this increase is outweighed by the decline in the risk-free interest rate by 
4,28 percentage points.  
 
We did through our empirical data testing obtain a model of relatively low level of 
explanatory power between the variables at 24,04 per cent. We can however through the 
empirical data testing prove a significant correlation with a p-value of 3,3 per cent 
which is below our significance level of 5 per cent. Hence, the fourth null hypothesis, 
H04: There is no linear relationship between the banks’ leverage ratio and weighted 
average cost of capital when tax is not considered was rejected. Hjort & Häggkvist 
(2014) did not test this hypothesis in their study; therefore there is a lack a comparable 
result.  
 
7.2.5 H05: There is no linear relationship between the banks’ leverage and cost of 
capital when tax is considered 
From figure 9 we see principally the same visual relationship between the WACC with 
tax and the leverage ratio as in figure 8. This is because the only difference in the data is 
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the added effect of the tax shield applied to the WACC. This is observed through a 
downward shift in the WACC ‘s curve as a result of the applied tax shield which lowers 
the WACC while the leverage ratio remains the same as in the earlier section. 
Furthermore the authors draw similar conclusions as in section 7.2.4 with the exception 
of the tax shield. As one can suspect, the tax shield does indeed decrease the WACC. 
Naturally this is the result of the bank’s interest expense partly being tax deductible, 
reducing the overall interest expense and consequently lowering the WACC. 
 
From the empirical data testing we obtained an R2 of 19,14 per cent. Through our 
regression analysis we derived a significant correlation between the two variables with a 
p-value of 4,1 per cent which is lower than our significance level of 5 per cent. Hence, 
the fourth null hypothesis, H05: There is no linear relationship between the banks’ 
leverage ratio and weighted average cost of capital when tax is considered was 
rejected. Häggkvist & Hjort (2014) did not test this hypothesis in their study, we 
therefore lack a comparable result. 
 
The hypotheses H04 and H05 are exactly the same with the exception of the tax shield 
effect. What is worth noticing is that even though both tests yielded significant results, 
testing the two variables relationship with tax yielded both a lesser explanatory power 
(by 4,9 percentage points) and significance level (by 0,8 percantage points) than testing 
without tax. The authors thus conclude that the tax shield variable itself does not 
improve the model in explaining the relationship between the declining weighted 
average cost of capital and the leverage ratio. This indicates that there are possibly other 
variables that could explain the relationship better.  
 
7.2.6 H06: There is no linear relationship between the banks’ amount of tier 1 
capital and beta 
In the visualization of the data in figure 10, it is difficult to determine any distinct 
relationship between the variables during the period of the first quarter in 2008 until the 
fourth quarter of 2012. However, as concluded in section 7.2.2, there is a peculiar shift 
in the volatility of the beta values starting in the first quarter of 2013. The data set 
displays a sudden shift from an average beta value of 0,9 up until 2013 where it drops to 
an average of 0,79. As discussed in section 7.2.2, this turning point also coincides with 
the implementation of Basel III. This is also shown in the consecutive data points for 
the amount of tier 1 capital as a ratio to the RWA, held by the banks, which has risen 
during this period from 15 percent to 24,6 percent. The authors thus suspects that the 
increased stability in the beta for the period 2013 and forth could be the result of Basel 
III rather than an increase in tier 1 capital itself since the increased stability matches the 
time frame of the implementation better.  
 
However, it was not possible to attest to any significant linear relationships between the 
two variables in the regression analysis. With an R2 of only 11,6 percent and a p-value 
of 21,7 percent the results are indicating a statistically insignificant relationship between 
the variables at the set significance level of 5 percent. Consequently the null hypothesis, 
H06: There is no linear relationship between the banks’ amount of tier 1 capital and 
beta, could not be rejected based on the observed data. These results are comparable 
with the results obtained by Häggkvist & Hjort (2014) as neither could they attest any 
statistically significant linear relationship between the variables in their study. 
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7.2.7 H07: There is no linear relationship between the banks’ amount of tier 1 
capital and cost of capital when tax is not considered  
In figure 11, a tendency of some sort of linear relationship between the variables is 
hinted at. It can be seen that when the tier 1 capital has increased during the observed 
period, the weighted average cost of capital has declined at approximately similar pace. 
However, a rapid decline of the WACC in the period of the first quarter of 2008 and the 
first quarter of 2009 was not matched with a rise in the tier 1 capital ratio. This rapid 
decline in the WACC both when considering-, and not considering tax, is further 
discussed in previous sections 7.2.4 and 7.2.5. However, if the observed declining trend, 
in the WACCnt, is a direct consequence of the increase in the tier 1 capital ratio is a 
dubious conclusion. Rather, the authors are inclined to believe that the negative trend in 
the WACC emanates from the cutbacks of the risk-free interest rate, which has seen 
substantial deterioration following the 2008 to 2009 financial crisis (riksbank.se, 
2017a). 
 
Regardless, in the regression analysis of the variables it was found that the constructed 
model had an R2 of 52,27 per cent- implicating that 52,27 per cent of the variation in the 
residuals of the WACCnt could be explained by a change in the tier 1 capital ratio. 
Furthermore, the relationship was attested to be of statistical significance with a p-value 
of 1,1 per cent, which is well below the set significance level at 5 per cent. Hence, the 
null hypothesis, H07: There is no linear relationship between the banks’ amount of tier 
1 capital and weighted average cost of capital when tax is not considered, was rejected. 
This result differs from the result obtained in the study by Häggkvist & Hjort (2014, p. 
63) who found no empirical support for a linear relationship between the two variables. 
However, Häggkvist & Hjort (2014) tested this hypothesis separately on each bank 
separately with Ordinary Least of Squares regression (OLS regression), which differs 
from the method used in this study were robust regressions based on panel data is 
utilized. 
 
7.2.8 H08: There is no linear relationship between the banks’ amount of tier 1 
capital and cost of capital when tax is considered 
From figure 12, the relationship between the tier 1 capital ratio and the WACC looks 
approximately the same as in the figure 11 where tax is not considered in the WACC. 
This is due to the sole difference in the data being the added effect of the tax on the 
WACC. Naturally, the tax shield does indeed decrease the WACC. This stems from 
interest expenses being partly tax deductible, reducing the banks’ overall interest 
expenses which consequently lowers the WACC. This is observed through a downward 
shift in the WACC curve, which is explained by the tax shield-effect, which lowers the 
WACC whilst the tier 1 capital ratio remains unchanged from the graphics in figure 11. 
Furthermore, the authors derive similar conclusions from this test as in section 7.2.7.  
 
From the regression analysis it is found that the tax shield reduces the R2 to 49,62 
percent. Despite the decrease in R2, the relationship is still attested as statistically 
significant at a p-value of 1,3 per cent, which is lower than the set significance level at 5 
per cent. Hence, the null hypothesis, H08: There is no linear relationship between the 
banks’ amount of tier 1 capital and weighted average cost of capital when tax is 
considered, is rejected. This result differs from that which was obtained by Häggkvist & 
Hjort (2014, p. 63) who found no empirical support for a linear relationship between the 
variables. However, similar to null hypothesis H07 in section 7.2.7, Häggkvist & Hjort 
(2014) tested this hypothesis separately for each bank with OLS regression which 
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differs from the method used in this study were robust regressions based on panel data 
is utilized. 
 
7.2.9 H09 There is no linear relationship between the banks’ amount of tier 1 
capital and cost of equity 
We can from figure 13 derive a visual tendency for a negative linear relation between 
the variables. While tier 1 capital has increased, the cost of equity has on the other hand 
declined. This visual relationship is clearly outlined between the years 2013 and 2016. 
One could draw similar conclusions to the relationship between the two variables for 
this period of time as in hypotheses H02 and H06, where markets overall perception of 
the banks’ stability can possibly result in a more stable beta. A stable beta does however 
not per se derive a decline in our calculated cost of equity over time. Neither does the 
observed increase in the market risk premium (PWC, 2016, p. 8) from 6 per cent to 6,5 
per cent help to derive this decline in the cost of equity. This leads the authors to derive 
the decline in Re from the last variable in the model for calculating the cost of equity, 
namely the risk-free interest rate which indeed has seen a decline from 0,96 per cent 
(2013, first quarter) to -0,77 per cent (2016, fourth quarter).  
 
The linear relationship between the cost of equity and tier 1 capital is further 
strengthened by the regression analysis, which yielded an explanatory power of 44,95 
per cent. It also rendered a significant p-value at 1,3 percent, which is below the set 
significance, level at 5 per cent. Hence, the null hypothesis H09: here is no linear 
relationship between the banks’ amount of tier 1 capital and cost of equity, was 
rejected. Häggkvist & Hjort (2014) did not test this hypothesis in their study, therefore 
this study lack a comparable result for this hypothesis. 
 
7.3 Applicability of the Modigliani-Miller Theorem 
The Modigliani-Miller theorem (1958) states that under the assumption of perfect 
capital markets, the average cost of capital of any firm is independent of its capital 
structure. The aim of the study was partly to empirically test at to what extent the 
theorem holds when applied to the Swedish major banks. With the Modigliani-Miller 
proposition II (1958) as a point of departure, the authors wanted to test if the cost of 
equity (CAPM) increases linearly with the leverage ratio whilst the weighted average 
cost of capital remains unaffected. Modigliani-Miller proposes that as the leverage ratio 
of a firm increases so should the risk premium demanded by equity holders increase 
proportionally due to the increased risk exposure. This offsets any increase in the 
expected return by the firm as a whole and thus rendering the weighted average cost of 
capital unchanged. This results in an unaffected market value of the firm, as exhibited 
in section 4.5. 
 
The authors could not empirically derive a significant positive linear relationship 
between the banks’ leverage ratio and cost of equity, which prevented a rejection of 
H01. The authors wish to highlight that in contrast to the ex ante Modigliani-Miller 
theorem (1958), this study tests the historical leverage ratio of the Swedish major banks 
between the years 2008 to 2016 ex post. Since the test rendered an insignificant result 
with a p-value of 5,2 percent, it is debatable as to what extent one should rule out the 
insignificant result. The probability of obtaining the result or something more extreme 
is only 0,2 percentage points higher than what should be considered a significant result. 
Albeit that the insignificant result suggests that the Modigliani-Miller theorem cannot 
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be empirically supported at the 5 percent significance level, it should however not be 
entirely ruled out. 
 
Modigliani-Miller (1958) further states that a firm’s inherent risk is a linear function of 
its proportion of equity. In this study, the inherent risk is derived from the historical 
prices of the banks’ equity and its volatility in relation to the market portfolio, denoted 
as beta.  
This implies that as a firm’s proportion of equity increases, the risk should decrease 
which consequently should be reflected in firm’s beta. This part of proposition I is 
tested with H02, which rendered insignificant results. This implicates that the 
relationship which is proposed in the Modigliani-Miller theorem (1958) is not possible 
to attest when applied to the Swedish major banks.  
 
As H02 strives to examine the relationship between the amount of risk, beta, and the 
amount of equity, H03 examines if the risk associated with the amount of equity is 
reflected in the risk premium in the cost of equity as implied by proposition II 
(Modigliani & Miller, 1958, p. 271). The regression analysis rendered a significant 
result, indicating a negative linear relationship between the two variables with a slope 
coefficient of -0,3144108. The result from this test aligns with the Modigliani-Miller 
theorem where the equity to value ratio has increased from 3,3 per cent to 8,5 percent 
from 2008 to 2016 while the cost of equity during the same period of time has 
decreased from 5,5 per cent to 0,9 per cent. The authors thus derive that the theorem can 
be applied in terms of explaining the relationship between the Swedish major banks’ 
equity to value ratio and its cost of equity. 
 
Proposition I (Modigliani & Miller, 1958, p. 268-269) suggest that any firm’s weighted 
average cost of capital is totally independent of its capital structure. Hence, when the 
leverage ratio of a firm changes the WACCnt should remain constant, due to that any 
effects of leverage is offset by a change risk premium demanded by investors. The 
regression analysis rendered significant results leading to a rejection of H04. This 
implies that there actually is a positive linear relationship between the Swedish major 
banks’ WACCnt and capital structure. However, the existence of this linear relationship 
contradicts the irrelevance principle of capital structure proposed by Modigliani and 
Miller (1958) and thus its applicability on the Swedish major banks.  
 
As explained in section 4.5, Modigliani & Miller (1963) proposes that the capital 
structure actually do have an impact on the weighted average cost of capital of a firm, 
given that you consider the effects of tax-shields. This implies that firms can lower their 
weighted average cost of capital by increasing their amount of debt funding. Figure 9 
derives the development of the leverage ratio and WACCwt for the observed time 
period. Tendencies towards a negative correlation between the leverage ratio and the 
WACCwt can be illustrated for several time periods. For instance during the period 
stretching from the first- to the fourth quarter of 2008. This negative correlation is 
however not empirically supported since a positive coefficient was obtained. The 
regression analysis rendered statistically significant results indicating that there is a 
positive correlation between the WACCwt and the leverage ratio. This result contradicts 
the first proposition of the Modigliani-Miller theorem (1963, p. 436-439), which implies 
a negative correlation between leverage ratio and WACCwt due to the effects of the tax 
shield. When analysing the result, one could draw the conclusion that a decline in 
leverage has decreased investors’ risk exposure, which is reflected in a smaller 
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demanded risk premium. This lowers the cost of equity more than the effect of an 
increased cost of debt due a loss of tax shield advantages, which offsets an expected 
increase in the WACCwt. Figure 8 however depicts a similar development where the 
WACCnt still declines, regardless of any tax shield effects. Furthermore, the model’s 
explanatory power and significance level is stronger when the tax shield is not 
accounted for. The authors thus believe that the tax shield-effect is not a key element in 
explaining the declining WACCwt for the Swedish major banks. This is in line with 
what Miles et al. (2012, p. 17) remarked regarding the modest effect leverage ratio has 
on the WACCwt.  
 
The authors believe that there are other possible explanations as to why the WACCwt 
has declined for the Swedish major banks. As stated above, one could argue that the 
falling WACCwt is a result of a lessening risk premium. However, the study’s data 
indicates that the market risk premium has gradually increased whilst the banks’ beta 
has remained stable around 0,8, meanwhile the WACCwt has continuously declined 
during the same period of time. The conclusion that the declining WACCwt is a result of 
the market perceiving the banks as less risky is hence flawed since a stable beta with an 
increasing market risk premium rather implies an increase in the WACCwt, ceteris 
paribus. The authors thus believe that something else outweighs the observed effects of 
the beta and the market risk premium. When analysing the components of the WACC 
the authors derive that the only plausible explanation to this distortion is the risk-free 
interest rate, which affects both the cost of equity (CAPM) and the cost of debt. This 
argument is supported by an observed deteriorating risk-free interest rate during the 
observed period of time. The shifts in the risk-free interest rate can be directly derived 
from the monetary policies of the Swedish central bank, Riksbanken. This concurs with 
Miller’s (1995, p. 485) view on the Modigliani-Miller theorem when applied to 
banking. He implies that the theorem’s applicability becomes compromised due to 
market interventions by regulators and public authorities. Consequently, the authors 
interpret that the impact of a decrease in the risk-free interest rate outweighs any effect 
of both the beta and the market risk premium for the Swedish major banks.   
 
7.4 Regulatory requirements’ effect on cost of capital 
The Basel Committee’s main objective is to reinforce the financial stability worldwide 
through developing standards for regulatory capital requirements (BCBS, 1988, p. 2). In 
order to quantify these standards’ impact on the Swedish major banks, the null-
hypotheses H06 to H09 was tested. H06  strives to quantify the development of inherent 
risk (beta) and how it has been affected by increased capital requirements (tier 1 
capital). H09 is in turn intended to measure how the cost equity (CAPM) has been 
impacted by the risk development (beta) in relation to the increased capital 
requirements (tier 1 capital). H07 and H08 was designed to examine how the weighted 
average cost of capital both with and without tax effects has been developing in relation 
to the increased capital requirements. 
 
With the regression analysis of H06 the authors were unable to find empirical support to 
any relationship between the beta and the tier 1 capital ratio. As discussed in section 
7.2.2, that while the collected data implies overall volatile beta values prior to 2013 the 
authors note a tendency for more stable beta values after 2013, where it establishes 
around the mean of 0,79 for the remainder of the studied period. The authors perceive 
the beta stability as an indication of a market consensus towards the Swedish major 
banks’ inherent equity risk. Whilst the authors refrain from asserting a causal 
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connection between the beta stability and the tier 1 capital ratio, it however coincides 
with the installation of the Basel III regulatory framework in 2013. That the beta values 
stabilize with the implementation of the Basel III framework agrees with the findings of 
Toader (2013, p. 426-427), who found that higher amounts of tier 1 capital improve the 
financial stability and reduce the expected cost of equity capital for European banks.  
 
As discussed in section 7.2.7 and 7.2.8, the authors note a visual relationship between 
the cost of capital and the tier 1 capital ratio. This relationship is furthermore supported 
through the regression analysis, which rendered significant results with the explanatory 
power (R2) of 52,27(49,62)2 percent, which is the strongest R2 obtained among all of the 
hypothesis tests. One could thus draw the conclusion that the increase in regulatory 
capital has had an direct impact in lowering the cost of capital. This could however 
possibly be a typical example of regression fallacy, which the authors want to avoid. 
That is, to be asserting that regression toward the mean shows that there is some 
systematic effect at work, when there is none. The Nobel Economist Milton Friedman 
states that this type of fallacy is the most common one in the statistical analysis of 
economic data, as cited in Moore et al. (2011, p. 542).  This restraint is due to the 
authors’ discussion in section 6.10, where it is deemed more plausible to derive the 
decline in cost of capital from the deteriorating  risk-free interest rate. The authors wish 
to remark that the test however disputes the argument made by deregulators. The claim 
that equity funding is more expensive (Pfleiderer et al., 2011, p. 14), is not affirmed 
when analysing the tests conducted on the Swedish major banks. While it is true that the 
authors observe an increase in the equity market risk premium simultaneously as the 
equity proportions increase, the observed cost of equity actually declines. The authors 
however refrain from asserting a causal relationship where an increased capitalization 
decreases the cost of capital, as this is more plausible to emanate from the declining 
risk-free interest rate rather than a declining risk premium on debt and equity. 
Nevertheless, the authors do assert that a higher capitalization has at least not increased 
the cost of capital for the Swedish major banks during the period 2008 to 2016. This 
conclusion opposes arguments made against increased regulatory capital requirements 
discussed in section 1.2.  
  

																																																								
2 When considering the effect of a tax shield 
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8. Conclusion and recommendations  

The purpose of this chapter is to summarize the author's conclusions’ of the study.  The 
chapter also presents the study’s contributions as well as societal and ethical aspects. 
Furthermore the authors wishes to make recommendations for continued research 
within the field.  

8.1 Concluding remarks 
The purpose of this study was to examine how the Swedish major banks’ cost of capital 
has been impacted by the changes in the regulatory capital requirements between the 
years 2008 and 2016. Furthermore the study examines the Modigliani-Miller theorem’s 
applicability on the chosen banks. This was done in order to contribute with empirical 
data to the debate on how regulatory capital affects the capital structure of banks and to 
what extent the Modigliani-Miller theorem can explain the impact this has on the cost of 
capital. This study is a continuation of the study “De svenska storbankernas 
kapitalkostnad”3 by Häggkvist & Hjort (2014). Häggkvist & Hjort (2014) examines the 
regulatory capital requirements effects on the Swedish major banks’ cost of capital from 
a Modigliani-Miller perspective and its interaction with low-risk anomaly. This 
continued study differs by focusing solely on the regulatory capital requirements 
development and the Modigliani-Miller theorem’s applicability. Additionally, the time 
frame and the econometric methods diverge from the ones used by Häggkvist & Hjort 
(2013). This is distinguished in the deviating hypotheses and methodology choices.  
 
The authors conclude that the banks’ equity tier 1 capital has increased in pace with the 
development and implementation of new standards for regulatory capital requirements. 
The authors note that the increases in equity has transpired gradually, which may seem 
as natural in order to smoothen the regulatory transitional phases and maintain financial 
stability from an investor perspective. The authors refrain from asserting a causal 
relationship between the decreasing cost of capital and the increasing amounts of equity 
and tier 1 capital. In contrast, the authors can however attest that the increasing equity 
proportions has resulted in neither an increased cost of equity or cost of capital, during 
the period of 2008 to 2016 for the observed banks. Whilst Häggkvist & Hjort (2013) 
found that the cost of equity in general had increased between the years 2003 to 2013, 
this study observed a continuously decreasing cost of equity during the years 2008 to 
2016. Furthermore, the authors deduce that the study’s declining cost of capital 
emanates from the deteriorating risk free interest rate.  
 
The Modigliani-Miller theorem is dependent on numerous assumptions that allows it to 
function in a theoretical setting. The authors recognize that this theoretical setting is 
compromised when applying the theorem in reality which could reasonably cause 
distortions in its applicability. Thusly, the authors are attentive to that these violations 
of the theoretical setting, might impact what is observed in the collected data. Miller 
(1995, p. 487) has himself acknowledged the complications of applying theoretical 
assumptions in a real-world context. One discernible example is the relatively cheap 
debt financing available to banks, which is also observed in the gathered data. The 

																																																								
3 Authors translation “Swedish major banks’ cost of capital” 
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authors surmise that this stems from implicit or explicit government guarantees on short 
term debt deposits which are unique for banks and not commonly seen in regular firms. 
From the data, it can be observed that even as the banks’ leverage increased the cost of 
debt decreased for the corresponding period. From this the authors conclude that the 
discussion aimed at questioning the theorem’s applicability when applied to banking is 
justified provided that the debt is correctly priced.  
 

8.2 Theoretical contribution 
This study’s main focus lies in examining the regulatory capital requirements’ impact 
on banks’ cost of capital. This is done through the viewpoint of the Modigliani-Miller 
theorem, which has been continuously debated regarding its application to banking. As 
a continued study of Häggkvist & Hjort (2013), the authors’ intent has been to provide 
empirical data as to the applicability of the Modigliani-Miller theorem and its capability 
to explain the impact of changes in banks’ capital structure to their cost of capital. Many 
prior studies in the field have been qualitative studies attempting to estimate the impact 
of increased regulatory capital on banks. However, this quantitative study strives to 
examine how Basel III’s increased regulatory capital requirements have impacted the 
cost of capital of the studied banks. 
 
This study has found that the application of the Modigliani-Miller theorem can justly be 
questioned when it is applied to a banking firm. Based on the evidence from the 
empirical data, the authors were unable to confirm that the banks’ cost of capital is truly 
independent of the capital structure, as claimed by the theorem. Furthermore, the effects 
of tax-shields were observed to be modest in terms of lowering the banks’ cost of 
capital, which validates the findings of Miles et al. (2012, p. 17). Additionally the 
authors can verify Miller’s (1995, p. 484-485) deduction that banks are unique in its 
ability to raise cheap debt funding as a consequence to the market not being left to its 
own devices. This statement is corroborated by the Swedish major banks’ observed cost 
of debt funding during the period 2008 to 2016 which the authors derive from the 
implicit government-guarantees.  
 
In the research process, the authors have also found validation for the scepticism 
heralded by Fernandez (2014). It should follow from the logic of CAPM that investors’ 
demanded return on equity should rise with an increase in the risk exposure associated 
with an asset. The authors observed that even as the risk exposure for equity was 
substantially heightened during the financial crisis, the increased risk premium was still 
outweighed by the decline in the risk-free interest rate, which strong-armed the cost of 
equity to recede. One could reasonably argue that the demanded return for investing in 
equity should at least not be lower than prior to the financial crisis, which legitimizes 
the questioning of applying the CAPM. The authors deduce the theory to provide 
precise mathematics in an imprecise world.  
 

8.3 Practical contribution 
The study was unable to attest that banks’ cost of capital is independent of the capital 
structure. As a consequence, the authors advice both debt- and equity investors to 
remain critical when applying the Modigliani-Miller theorem as a tool of analysing a 
banking firm’s cost of capital. 
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The authors also wish to highlight the low cost of debt for banks compared to regular 
firms. That banks are able to obtain a low cost of debt, does not necessarily imply that 
banks’ capital structure per se are less risky than highly levered regular firms. Rather 
than banks themselves being less risky, it is more so that the high leverage and the 
associated risk is absorbed by the government-guarantees. Thus, investors who are 
considering investing in debt securities issued by banks, should take this into account 
when pricing the security.  
 
Furthermore, the authors further corroborate Häggkvist & Hjort’s (2014) conclusion 
that investors should reconsider the use of beta as a tool in their investment decisions. 
Beta is supposed to be a measure of an asset’s risk. Modigliani and Miller (1958) states 
that as the equity proportion increase, its riskiness should decline. However, this was 
not observed in the study where no significant relationship could be determined 
between the observed beta values and the amount of equity within a firm. The authors 
observed this whereas steadily increasing equity proportions did not correspond with 
declining beta values.  
 
8.4 Methodological contribution 
This study has continued and expanded upon the prior study conducted by Häggkvist & 
Hjort (2014). Primarily, the methodological choices associated with the utilized 
econometrics have differed in the performance of the studies. Whereas Häggkvist & 
Hjort (2014) utilized the OLS regressions in their analysis, this study has utilized robust 
linear regressions based on panel data. This study is hence more similar to the study 
conducted by Junge & Kugler (2012) in terms of using panel data econometrics. A Main 
reason to this choice of method was to account for the observed serial-correlation and 
heteroscedasticity in the collected data. Moreover, using panel data was supported 
through being used in multiple, similar, and related studies such as; Toader (2014), 
Junge & Kugler (2012) and Miles et al. (2012). In using panel data econometrics, the 
authors believe to have contributed with an improved reliability in the methodological 
approach to the subject. Furthermore, the authors’ have contributed with additional, 
relevant, hypotheses and suggestions for future studies of the Modigliani-Miller 
theorem applied to banking and the impact of increased regulatory capital requirements. 
 
8.5 Ethical & social considerations 
Ethics regard the stimulation and maintenance of an awareness of the impact scientific 
research has on society in the long run (vr.se, 2017). Throughout the study, the authors 
have considered both societal and ethical implications of the research. All 
methodological- and theoretical choices has been reviewed and argued for, as to allow 
the reader to understand the performance of the study. By keeping an objective 
approach throughout the study, the authors have strived to minimize any bias in the 
inferred results and conclusions. The authors have not sought any explicit consent from 
the target population since all of the collected data is publicly available. Additionally 
the authors’ objectivity should reflect an unbiased use of the data that is used for 
academic purposes. Reviewing and accounting for the decision made related to the use 
of the data, allows the reader to follow the authors’ deduction as to how and why 
choices are made in the study.  This study originates in the public debate regarding 
whether or not banks should be further regulated in terms of increasing the capital 
requirements. The study has highlighted this debate by presenting the two opposing 
sides’ argumentation in the introductory chapters. In order to maintain objectivity, the 
authors have used an investor’s perspective, which is also the perspective that the 
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Modigliani-Miller theorem is inferred from (Modigliani & Miller, 1958, p. 264). By 
using an investor’s perspective, the study has no sentiment to favor either side of the 
debate, but rather provide objective data to which the opposing sides are able to 
consider. This also helps to avoid bias in the discussions regarding the results obtained 
in the study. Furthermore, this allow other stakeholders to understand the consequences 
of increasing regulatory capital requirements and the applicability of the Modigliani-
Miller theorem when used in a banking context.  
 
The authors have not encountered any ethical dilemmas in gathering and processing the 
data, nor in the chosen methodology. Objectivity has been the main focus in order to 
avoid confirmation bias. Hence, the authors have based their conclusions on the 
observations rather than trying to derive the results from preconceptions. In order to 
account for the study’s ethical aspects, the authors have sought guidance provided in the 
USBE thesis manual (2017) and in the literature Business ethics: Ethical decision-
making and cases (Ferrel et al., 2012). Furthermore, the authors have resorted to 
Vetenskaprsrådets publication Good Research Practice (2011) in order to align the 
study with appropriate social and ethical manners. 
 
The authors have discussed the study’s possible consequences in a societal, public and 
environmental perspective. Although we are unable to derive any direct environmental 
consequences from the study the authors have noted the absence of environmental 
aspects in the reviewed literature and theories for the study. A re-occurring term is 
however profit maximization which tends to leave little room for environmental 
sustainability.  The authors believe that one reason as to why the environmental aspect 
is excluded from the debate as a capital cost, is that firms cost of capital is a product 
usually derived from capital risk and expected return. With that said, the authors wish to 
highlight that the environmental aspect is not necessarily left unaffected by the pursuit 
of the optimal capital structure. 
 
As the pursuit of the optimal capital structure and profit maximization continues, the 
authors believe that the risk appetite in the short-term perspective could outweigh and 
ultimately be at the expense of long-term sustainability. Increased incentives for debt 
financing pushes banks to pursue highly levered capital structures which renders them 
vulnerable to withstand economic downturns and unforeseen financial shocks. The 
effect of insufficient capital reserves and its devastating effects on the surrounding 
economic environment was illustrated in the 2008 to 2009 financial crisis. The study 
has highlighted the banks’ systemic importance for its socioeconomic environment. It is 
the authors’ hope that the study can contribute in further understanding the trade-off 
between short-term costs for the banks and the long-run financial stability of the 
society. A long-run stability could mean less detriment to the employment rates, 
businesses and the economic welfare due to less frequent banking crises resulting from 
excessive risk-taking and profit maximization.  
 
8.6 Recommendations for further research 
In favour of further research the authors have the following recommendations to give.  
 
As this study has achieved ambiguous results regarding the Modigliani-Miller theory 
when applied to the Swedish major banks between the years 2008 and 2016, the authors 
propose to expand the study to include an increased time period. Furthermore, the 
authors propose further research to also include the minor Swedish banks in the study. 



 70 

This would provide more empiric data when testing the theorem and improve the 
transferability of the results. The authors also recommend controlling for specific firm 
characteristics on a country level, such as the ROA. 
 
The authors recommend further studies on the impact of regulatory capital requirements 
on banks’ cost of capital when adopting additional relevant explanatory variables, for 
instance risk weighting. Additionally, it would be interesting to research the impact 
these requirements have on the risk appetite of the regulated banks. 
 
This study found that the risk-free interest rate has significant impact on the weighted 
average cost of capital. Due to its strong influence, the authors suggest that further 
studies should control their models for the changes in the risk-free interest rate when 
examining the Modigliani-Miller theorem. It would also be interesting to examine what 
impact hypothetical increases in the risk-free interest rate has in comparison with 
changes to the capital structure, due to regulatory capital requirements, for the Swedish 
banking sector.  
 
This study found that the tax-shield derived from the deductible interest paid on debt 
has only modest impact on the weighted average cost of capital. It would thus be 
interesting to further examine the tax-shield’s relevance to the cost of capital in the 
banking sector.  
 
This study’s observations covered the period 2008 to 2016, where the applicability of 
the Modigliani-Miller theorem was examined. This study was unable to infer a 
significant relationship between the banks’ leverage ratio and cost of equity, despite a 
strong visual tendency. A continued and expanded study on this is proposed to further 
examine this relationship. Furthermore, the authors would find it interesting to study the 
banks’ ‘leverage ratio’s direct impact on the equity- and debt risk premiums, 
respectively. Additionally, it could also be of interest to compare the results of the 
banks with the impact of the leverage ratio in regular firms.  
 
The authors also recommend further studies on the beta variable’s validity as a 
measurement of financial risk. In this study it was found that the beta variable did not 
seem to behave in accordance with what is theoretically implied.  
 
This study does not quantify the banks’ debt beta. This was due to the distortions in the 
debt financing of banks caused by implicit and explicit state-guarantees. The authors 
could not estimate the debt beta at a satisfactory level. This was due to the authors 
concluding that the work to construct an adequate model for estimating the banks’ debt 
beta would be too extensive to establish at a satisfactory level. It was considered 
possible in theory, but was ultimately rejected due to the authors’ limited time to 
produce the study. The authors thus suggest further studies on the risk relationship 
between banks’ beta of debt and state-guarantees.  
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9. Quality Criteria 

The purpose of this chapter is to account for relevant quality criterias for the conducted 
study. The authors will thus explains the study’s reliability, validity and 
generalizability. 

9.1 Reliability 
Reliability is defined by Bryman & Bell (2005, p. 48) and Eriksson & Wiedersheim-
Paul (2001, p. 40) as to what extent the results of a study would be obtained again, if the 
study was to be replicated. Furthermore, Johansson-Lindfors (1993, p. 161) stresses that 
the method of collecting the data strongly impacts a study’s reliability. The authors 
believe that the reliability of the study is high since the collected secondary data is not 
subject to change over time. As such, if the study was to be replicated using the same 
time period’s available data, the results are reliable. The secondary data has been 
collected directly from the target population’s quarterly and annual reports, which are 
audited by professional accountants. Hence, the authors view the data as accurate and 
reliable. However, unintentional errors conducted by the authors when manually 
extracting or processing the data are conceivable which could reduce the study’s 
reliability. The authors have thoroughly revised the gathered data after its extraction in 
order to assure its accuracy. 
 
As discussed in section 5.3 the predicaments encountered when using Thomson-Reuter 
datastream justifies critique towards collecting the time-series data of the daily opening 
prices of the target population’s equity through this service. The authors have however 
verified these prices accuracy through several samples from which the authors 
concluded that the data is reliable to use. However, the predicaments impede the 
reliability of the study’s data. 
 
Bryman (2011, p. 49) states that replicability is an estimation of the ability to replicate 
the study in order to verify its results. By that definition, the study is deemed highly 
replicable since the authors have highlighted the research process throughout the study 
as well as the availability of the secondary data. 
 

9.2 Validity 
Bryman (2011, p. 50) refers to the validity as the most important criteria of a study. 
According to Bryman & Bell (2005, p. 95) the validity of a study is whether or not the 
research method measures what the study intends to measure. As an example, this 
includes the research variables’ ability to reflect the measurement of what it is intended 
to measure. Both the study’s variables and applied theoretical framework are supported 
in comparable peer-reviewed studies conducted by academically recognized authors. 
Moreover, the methodological choices are supported in the same order. Although the 
study’s nature is to examine the correlation and possible causal relationships between 
the explanatory variables and the dependent variables, the authors refrain from asserting 
that such causal relationships have been proven in this study. With that said, although 
several interesting correlations has been derived, they do not per se impose causation as 
pointed out by Moore et al. (2011, p.143-147). 



 72 

 
As for the use of the beta variable as a measurement of financial risk, the authors feel 
compelled to question its validity as risk measurement. Despite being utilized in 
multiple comparable studies, it was found in this study to not behave as theoretically 
implied when the investors’ risk exposure reasonably should have changed as inferred 
from the empirical data.   
 
Worthwhile mentioning is that increased regulatory capital requirements impact the 
banks’ cost of capital through multiple levels. This stands in contrast to the study’s 
simplified approach, which utilizes the tier 1 capital ratio as a variable estimating the 
complex relationship between increased regulatory requirements and the effect it has on 
banks. The authors recognize that there certainly are more variables, which by increased 
regulatory capital requirements affect the cost of capital, although not accounted for in 
this study. However, having results corroborating with the reference studies of this 
research substantiates the validity of the authors’ performed study. 
 

9.3 Generalizability  
Generalizability, or external validity according to Bryman (2011, p. 51), is the ability to 
transfer the results of a study beyond its specific context. As such, it is important for a 
study’s external validity to base it upon representative samples. However, as explained 
in the methodological chapter regarding the sampling method, generalizing this study’s 
results to other banks or markets is not possible. The study specifically targets four 
banks, which makes up a total of 75 percent of the Swedish banking sector. Hence, the 
results could be deemed as representative for the Swedish banking sector despite not 
being a simple random sample (Moore et al., 2011, p.  155). This study’s 
generalizability is further hindered by deviations in country and market specific 
conditions such as; corporate tax-rate, market shares and regulatory frameworks.  
 
Although the target population making up 75 percent of the specific banking sector, it 
consists of merely four entities. This further biases the obtained results, which reduces 
the overall generalizability. The study’s results are despite this fact, still of empiric 
interest due to the target population’s substantial market shares. While the study’s 
results may be one sided they still contribute with theoretical and practical knowledge.  
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Appendix 1. Regression Tables 
 
Regression results overview 
 

Hypothesis     
Explanatory 
Variable 

Significant 
results R-sq Coeffecient 

H01 Cost of Equity; Leverage Leverage ratio No 0,1645 0,0002486 
H02 Beta; Equity 

  
Equity ratio Yes 0,2092 -5,336845 

H03 Cost of Equity; Equity Equity ratio Yes 0,3042 -0,3144108 
H04 WACCnt; Leverage 

 
Leverage ratio Yes 0,2404 0,0000518 

H05 WACCwt; Leverage 
 

Leverage ratio Yes 0,1914 0,000034 

H06 Beta; Tier 1 Capital 
 

Tier 1 Capital 
ratio No 0,116 -1,490426 

H07 WACCnt; Tier 1 Capital 
Tier 1 Capital 
ratio Yes 0,5227 -0,0266403 

H08 WACCwt; Tier 1 Capital 
Tier 1 Capital 
ratio Yes 0,4962 -0,0191202 

H09 Cost of Equity; Tier 1 Capital 
Tier 1 Capital 
ratio Yes 0,4495 -0,1433076 

              
 
Regression table 1. Leverage and cost of equity. 
H01: There is no linear relationship between the banks' leverage and cost of equity 
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,0521 
 

F (1, 3) 
 

9,79 
R-sq = 0,1645 

   
  

Re Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Leverage 0,0002486 0,0000794 3,13 0,052 -0,0000043 0.0005014 
Constant 0,0168862 0,002307 7,32 0,005 0,0095443 0,0242281 
 
Regression table 2. Equity ratio and beta. 
H02: There is no linear relationship between the banks' amount of equity and beta  
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,127 
 

F (1, 3) 
 

4,4 
R-sq = 0,2092 

   
  

Beta Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Equity -5,336845 2,545668 -2,1 0,127 -13,4383 2,764607 
Constant 1,442204 0,1259602 11,45 0,001 1,041343 1,843066 
 
Regression table 3. Equity ratio and cost of equity. 
H03: There is no linear relationship between the banks' amount of equity and cost of 
equity 
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,0163 
 

F (1,3 ) 
 

23,95 
R-sq = 0,3042 

   
  

Re Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Equity -0,3144108 0,0642501 -4,89 0,016 -0,5188832 -0,1099383 
Constant 0,0396618 0,0031791 12,48 0,001 0,0295444 0,0497791 
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 Regression table 4. Leverage ratio and WACCnt. 

H04: There is no linear relationship between the banks' leverage and cost of capital 
when tax is not considered 
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,0334 
 

F (1, 3) 
 

13,97 
R-sq = 0,2404 

   
  

WACCnt Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Leverage 0,0000518 0,0000139 3,74 0,033 7,70E-06 .0.0000959 
Constant 0,0028664 0,0004024 7,12 0,006 0,0015858 0,0041471 

 
 Regression table 5. Leverage ratio and WACCwt. 

H05: There is no linear relationship between the banks' leverage and cost of capital 
when tax is considered 
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,0412 
 

F (1, 3) 
 

11,84 
R-sq = 0,1914 

   
  

WACCwt Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Leverage 0,000034 0,0000099 3,44 0,041 0,00000255 0,0000655 
Constant 0,0025304 0,0002874 8,81 0,003 0,0016159 0,0034449 

 
 Regression table 6. Tier 1 capital ratio and beta. 

H06: There is no linear relationship between the banks' amount of tier 1 capital and 
beta 
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,2167 
 

F (1, 3) 
 

2,43 
R-sq = 0,116 

   
  

Beta Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Tier1 -1,490426 0,9554799 -1,56 0,217 -4,53119 1,550337 
Constant 1,385395 0,1328694 10,43 0,002 0,9625454 1,808245 

 
 Regression table 7. Tier 1 capital ratio and WACCnt. 

H07: There is no linear relationship between the banks' amount of tier 1 capital and 
cost of capital when tax is not considered 
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,0107 
 

F (1, 3) 
 

32,46 
R-sq = 0,5227 

   
  

WACCnt Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Tier1 -0,0266403 0,0046759 -5,7 0,011 -0,041521 -0,0117595 
Constant 0,0080753 0,0006502 12,42 0,001 0,006006 0,0101447 
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 Regression table 8. Tier 1 capital ratio and WACCwt. 
H08: There is no linear relationship between the banks' amount of tier 1 capital and 
cost of capital when tax is considered 
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,0131 
 

F(1, 3) 
 

28,05 
R-sq = 0,4962 

   
  

WACCwt Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Tier1 -0,0191202 0,0036102 -5,3 0,013 -0,0306095 -0,0076309 
Constant 0,0061779 0,000502 12,31 0,001 0,0045802 0,0077756 

 
 Regresison table 9. Tier 1 capital ratio and cost of equity. 

H09: There is no linear relationship between the banks' amount of tier 1 capital and 
cost of equity 
Robust Regression Fixed-Effects 

 
Number of obs  144 

Prob > F = 0,0135 
 

F(1, 3) 
 

27,51 
R-sq = 0,4495 

   
  

Re Coefficient Robust         
    Std. Error t P> |t| [95% Conf. Interval] 
Tier1 -0,1433076 0,0273214 -5,25 0,013 -0,2302565 -0,0563587 
Constant 0,0440331 0,0037993 11,59 0,001 0,0319419 0,0561242 
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