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Abstract 
 
Throughout the last century there has been an extensve discussion regarding the optimal 
capital structure. Excessive research has further been conducted to understand the relation 
between the market debt and equity on an aggregated market-level.  However, it is observed 
that the research on the firm-specific co-movement of stock and bonds is scarce. Since the 
last financial crisis, the bond market has especially seen a rapid growth. The growth stems 
from the low interest rate climate together with more restrictive lending policies from banks. 
Based on this discussion the purpose of this research is to investigate if Swedish 
corporations are making the optimal capital structure decision. This based on a potential co-
movement of stocks and bonds. To answer the purpose the research question was therefore:  
 
What is the relationship between a corporation’s bond return and stock return? 
 
The scientific method that was used in this research is a quantitative method with a 
deductive process and a positivistic angle. Because the research uses the whole population 
that is available, this is a census study. In the population companies that have been active 
on the stock and the bond market sometime during the period from 2008 to 2018. Although, 
companies that have been delisted during this period have been excluded. From a population 
of 75 companies and 1972 observations, two regressions were made due to the inconclusive 
results regarding the dependency of stock return and bond return. No significant result 
between the returns was found. However, a significant result between market capitalization 
and the returns togheter with stock standard deviation and the returns was found.   
 
Based on the result, the authors could conclude that there seems to be a demand for the 
issuance of both stocks and bonds. This follows a discussion regarding the possibility of 
diversification of the securities based on the modern portfolio theory. Further, the authors 
can conclude that the theories regardin the irrelevance of capital structure are applicable. 
Finally, the authors can conclude that the stakeholder theory can explain the value creation 
in a more appropriate fashion in relation to the result.  The authors can therefore conclude 
that the debt-equity dilemma still is present and further research within the area is required.   
 
 
 
 
 
 
 
 
 
 
 
Keywords: Co-movements, Stock Market, Bond Market, Capital Structure, Shareholders, 
Stakeholders  
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1. Introduction 
In the introductory chapter, the foundation of the chosen topic is presented. The 
background will describe the different financing options and the development of the 
Swedish bond market. Further, this chapter will present the problematization and how 
the research gap was derived. Finally, the last sections present the research question and 
purpose, theoretical and practical contributions as well as the delimitations of the thesis. 
 

1.1 Problem Background 
 
The discussion regarding the composition of market equity and debt has been one of the 
core topics research within corporate finance for the last century. The relationship 
between these marketable securities has been widely researching on a market-wide 
perspective. It is therefore feasible to further contribute to this area by applying a more 
firm-specific approach. When a firm makes a financing decision, how should they act 
based on a potential firm-specific co-movement of stocks and bonds? 
 
Before initiating the process of raising new capital, a corporation needs to consider the 
selection between equity and debt. Many corporations base the decision on an internally 
set target debt ratio. Based on the current position in relation to the debt target, the 
corporation will issue equity if they are above, or debt if they are below (Marsh, 1982, p. 
122). The target debt ratio discussion is however based on the assumption that equity and 
debt is an equally desirable choice. The selection and desirability of these two 
components have been widely discussed in previous literature. One essential contribution 
is the pecking order by Myers and Majluf (1984) which ranks the different financing 
options. With the exceptions of plowback of internal profits, debt is seen as the more 
desirable compared to equity (Myers & Majluf, 1984, p. 219). 
 
Turning the attention towards debt, there are mainly two directions a corporation can take 
when intending to increase leverage. The two approaches are public or private debt, 
public in the form of a debt instrument such as bonds and private in the form of a loan 
from a financial institution. The selection between bonds or bank loans can include many 
different factors; one of the main ones is credit quality. Corporations with higher credit 
quality will prefer public debt. Corporations with lower qualities will consequently use 
private debt from bank loans to private loans based on decreasing credit quality (Denis & 
Mihov, 2003, p. 26-27). 
 
Selecting between bonds and bank loans may however not only depend on internal factors 
such as credit quality. Throughout this research, the corporations in focus will be the ones 
active on the Swedish market. The Swedish corporations has had a different approach 
compared to for example the U.S. regarding the selection of public and private debt. 
Swedish corporations have usually relied on banks when searching for the opportunity to 
increase leverage. The reason for this approach is based on the usually long and strong 
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relationship between banks and corresponding corporations (Gunnarsdottir & Lindh, 
2011, p. 33). 
 
When relying mainly on banks to provide the majority of debt the Swedish bond market 
has been a small section of the total debt market. However, since the last financial crisis, 
structural changes have been observed on the market. Capital requirements such as Basel 
III have been imposed which results in banks applying a more restrictive lending policy. 
Together with the current lower interest rates which have fuel the bond market. This has 
led the investors to search for higher yield alternatives. The bond market in Sweden has 
therefore seen rapid growth in usage for the last ten years which is shown in the figure 
below in billion SEK (Bonthron, 2014, p. 3).  
  

 
 

Figure 1 - Development of the Swedish Bond Market 
 
Even if the previous sections prioritized the selection of debt over equity, we currently 
know that many corporations are using the equity market to raise new capital. Following 
the pecking order by Myers and Majluf (1984), we recognize that debt might be more 
desirable, but equity is still a feasible financing option. It is currently known that there is 
a majority of advantages by turning to the equity market. Similar to the debt market there 
is the possibility of both issuing private or public equity in the form of stocks. There are 
both advantages and disadvantages of turning to the public for capital. The main benefit 
if using public financing is the possible amount retained is usually higher on the public 
market (Subrahmanyam & Titman, 1999, p. 1062-1063). From Figure 2 which follows 
the Swedish stock market, there has been substantial growth over the last year. Following 
the patterns of the bond market, there has particularly been as substantial growth since 
the financial crisis.  
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Figure 2 - Development of the Swedish Stock Market OMX30 
  
With a simultaneous growth in both stock and bond markets question arises how the 
corporation itself should conduct financing decisions. The question is based on the 
scenario with two marketable securities available. Most importantly, how the 
corporations should position themselves towards both shareholders and stakeholders 
depending on the possible movement of the securities. To further analyze this question 
the discussion regarding capital structure and the co-movement of stocks and bonds needs 
to be taken further.   
 

1.2 Problem Discussion  
 
The discussion regarding the optimal capital structure and the market value of the 
corporation has given different results throughout the years. Modigliani and Miller (1958) 
contributed to the discussion with the argument that capital structure did not matter. The 
publication of the original Modigliani and Miller theorem has been subjected to criticism 
of the conducted assumptions and findings. The same authors later revised the theorem 
and gave the result that capital structure did matter. By introducing tax to the theorem, it 
was revealed that the tax deductibility of interest gave creation to an advantage. By 
maximizing debt, the corporation would now see an increase in market value (Modigliani 
& Miller, 1963). 
 
Based on the revised Modigliani and Miller (1963) theorem a corporation should, 
therefore, issue as many bonds as possible to maximize their market debt and further 
enhance the market value. However, it is commonly known that market debt is not solely 
presented in a risk-free constellation. By taking on more debt, the corporation increases 
the obligations towards the stakeholders which provided the capital. If these obligations 
cannot be fulfilled the corporation will be forced into bankruptcy and incur the associated 
penalties (Kraus & Litzenberger, 1973, p. 910). Applying the increasing risk level when 
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taking on more debt there will be a rising cost associated with bankruptcy, regardless if 
bankruptcy is ultimately avoided (Myers, 1977, p. 148). The trade-off theory was 
introduced based on the discussion regarding a high degree of leverage would increase 
market value. It suggests that a corporation should make a trade-off between the 
advantage of leverage and rising bankruptcy cost. The theory suggests an increase in 
leverage up to a point before the increase in market value is offset by the prominent cost 
of bankruptcy (Myers, 1977). 
 
The discussion regarding capital structure has been one of the most important in corporate 
finance. Further, the discussion regarding the co-movement of the stock and bond market 
has been widely discussed in previous literature (Nieto & Rodriguez, 2015, p. 705-706). 
Campbell and Ammer (1993) found a small correlation between the stock and bond 
market in US postwar data. Further, they tried to find the underlying components which 
drive and explain the stated correlation. Shiller and Beltratti (1992) conducted a similar 
research while testing underlying components such as inflation and interest rate in relation 
to different stock-bond correlation in U.S. and UK data. The test gave both positive and 
negative correlation in relation to the components.  
 
The previously mentioned literature provides an aggregated market-wide perspective 
regarding the stock-bond correlation over a long-time horizon. However, when applying 
the discussion in perspective of a corporation and the capital structure discussion the 
previous conducted researches is few (Kwan, 1996, p. 64). Further, Kwan (1996) 
discussed how firm-specific information flows and affects the stock-bond correlation on 
the corporate level. The presented results gave that stocks are correlated with bonds; 
however, the result did not go the other way around. Further variables such as rating 
showed that high rated bonds did not affect bond performance. However, investment-
grade ratings showed to affect bond performance. Further, Nieto and Rodriguez (2015) 
conducted related research based on the individual stock-bond correlation. They 
researched about the capital structure and how the correlation would affect a target debt 
ratio. The result showed that a positive correlation would benefit the corporation to 
achieve its target debt ratio quicker.  
 
Based on previous research it is shown that there might be a positive correlation between 
stocks and bonds. It is also argued that there are positive aspects of having the two 
marketable securities available simultaneously. The previously mentioned problem which 
arises is how a corporation should address both shareholders and stakeholders based on 
the co-movement. On one side the corporation needs to maximize the wealth of its 
shareholders. Based on the shareholder theory by Milton Friedman (1962) management 
needs to take action to create as much profits as possible to create value for the 
shareholders. However, considering bonds, a broader perspective is most likely needed 
to be considered. The stakeholder theory by Edward Freeman (1984) suggests that an 
organization needs to consider everyone which can be affected by the actions of the 
corporation. The bondholders would, therefore, go under this category.  
 
Based on the previous literature a firm-specific problem could arise when discussing co-
movement of stocks and bonds. A negative correlation between stocks and bonds would 
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cause problem for only focusing on shareholders. When trying to maximize the shares, 
the bonds would fall in value, causing a negative effect on the bondholders. Issuing bonds 
would therefore not be sufficient for the organization since the interest of them would be 
small. Further, a positive correlation would imply that all the stakeholders would be 
considered. However, the question would arise why it would be acceptable to have two 
marketable securities which move in the same direction. Following this scenario, the 
question arises if there is a demand among investors to acquire two identical securities 
based on movement.  
 
The discussion above gives therefore a feasible gap for this research. Based on the low 
amount of conducted research within the area. Together with the characteristics of the 
Swedish bond market. The authors recognize that contribution can be made within the 
area regarding financing decisions of Swedish corporations.  
 

1.3 Research Question 
 
The research question has been derived from the gap in research which is mentioned 
above. There is information missing regarding corporate bonds, and whether they 
influence stock performance or not. This study will investigate the topic, and the aim is 
to fill that gap in the Swedish market. Based on this the research question is: 
 
What is the relationship between a corporation’s bond return and stock return? 
 

1.4 Research Purpose 
 
The main purpose of this research is to investigate and analyze if the Swedish 
corporations are making an optimal capital structure decision when searching for external 
financing. This is based on the capital structure and specifically the potential co-
movement of the corporate stocks and bonds.  
 
Because of the lack of research in this specific area, an additional purpose is to find which 
one of the two returns that have the most significant effect. Therefore, there is also an aim 
to identify the dependency and specify whether it is the bond return or if it is the stock 
return that should be used as the dependent variable. 
 

1.5 Theoretical Contribution  
 
The aim when writing this thesis is to contribute with information that will close the gap 
that was found reviewing previous research. The theoretical contribution has a goal to 
enhance knowledge for Swedish corporations on the importance of selecting their capital 
structure. It will explain if the capital structure influences the return. It will especially be 
covering the field on if bond return affects the return of stocks and vice versa. It is a 
question that yet must be answered for corporations on the Swedish stock market. 
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Furthermore, other theoretical contributions that will be achieved through this research 
are more detailed. It will provide information if some factors that have a more significant 
effect on stock performance than others. It will show if there are different results in 
different sectors. As well as it will show corporations if the result differs when comparing 
rated and unrated bonds.  
 

1.6 Practical Contributions   
 
The practical contributions from this thesis will provide both investors and corporations 
with guidance. The corporations will gain knowledge on which capital structure option 
they can use when choosing between market debt and market equity. In case that this 
research shows a positive relationship between bonds returns and stock returns, 
corporations should issue both stocks and bonds.  
 
That knowledge can be used when analyzing viable investment options. If there is a 
relationship between the stocks and bonds, the investors should invest in both. Although, 
if there is a strong relationship it could say that everyone should invest in stocks rather 
than bonds which would be a difficult situation for the corporations.  
 
Finally, this research will give contributions to the Swedish bond market as a whole. 
Depending on the result it will tell investors if they should be more active on the bond 
market or not. 
 

1.7 Delimitations  
 
Delimitations are essential to get a more reliable result. It is difficult to try and investigate 
everything at once and therefore delimitations are needed (Saunders et al., 2012, p. 619). 
Other factors and fields can be examined in similar manners that have been excluded from 
this research. 
 
This research is delimited to only include companies that are listed on the Swedish stock 
exchange. Mainly, because the aim of the thesis focusing on financial performance. 
Therefore, information regarding stocks are needed which might not be available for 
private companies.  
 
This research only focuses on the Swedish stock and bond market when considering 
geographical delimitations. There is a possibility to conduct the same type of research on 
a Scandinavian level as well as using other countries.  
 
The Swedish bond market has been limited to corporate bonds, and therefore all the 
government and municipal bonds are excluded. The mentioned rapid growth have only 
focused on the corporations. Together with the focus on a corporate stock and bond level, 
it is suitable to exclude them.  If the whole bond market were included, it would be better 
to use the entire composition index in Sweden to see if there is a relationship and what 
effect changes.  
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Companies that are delisted from the stock exchange have been excluded. If they would 
be included, it could compromise the findings Therefore, the result is based on the 
relationship of companies that are currently existing on the stock market and have issued 
bonds. 
 
The conducted research is within the area of business administration; however, the area 
is heavily connected with economics. The authors will conduct the research with a focus 
on business administration; thus, a limitation appears. There might be factors in the 
research which is connected to economics which could be left out.  
 
The thesis will only focus on market performance and not accounting performance. As 
the research question is stated, the focus will be on bond and stock performance. The 
other perspective on market performance and the accounting related are excluded. 
 
Finally the authors have excluded the element of tax. Following an argument simualar as 
the one above. The usage of tax will shft the focus towards the specific corporation and 
make it more difficult to analyse the co-movement of the stocks and bonds. 
 

1.8 Disposition  
 
Introduction 
The introductory chapter intends to enlighten the reader on the practical and theoretical 
base of the chosen problem. It is made to give an understanding of the previously 
conducted research together with a clear motivation regarding the position of the intended 
research. In the chapter, the authors present the selected topic and the background of the 
problem. The problematization is further presented together with the theoretical 
arguments for the observed gap and selected topic. From the presented theoretical 
arguments, the purpose and research question are motivated and presented. Based on the 
proposed research the author presents the recognized contributions the research will have 
on the theoretical and practical fields. Together with contributions the authors also present 
issues connected with the derivation of the research question. To overcome these issues 
the authors, present the delimitations of the research 
 
Research Methodology 
The methodology chapter intends to present and argue for the selected methodological 
approach. Throughout the chapter, the scientific methodology is presented while the 
statistical methodology is presented later in the thesis. The authors will present the 
advantages and disadvantages of the selected approaches and strategies which have been 
applied throughout the research. The philosophies are first described, and the arguments 
for the chosen methodology are presented together with disadvantages of the other. 
Following the approach, strategy and design of the research are presented. The 
argumentation and disadvantages are presented similarly throughout the chapter. This to 
present the opportunity to the reader to understand and critically review the selection 
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which the authors have done. Finally, the authors discuss the ethical and social 
considerations concerning the research and how they should be dealt with. 
 
Theoretical Framework 
The purpose of the theoretical framework is to present previously conducted research in 
the selected field. The authors will first present the arguments for the selection of each 
theory. Further, each theory will be described from an objective standpoint together with 
known criticism. The theories will be presented correspondingly with the following 
selected areas: Capital structure, investment theories, shareholder and stakeholder 
theories, bond and stock performance. Finally, the authors present the derived hypothesis 
which is intended to be tested.   
 
Empirical Method 
The empirical method intends to clearly explain and argue for the selected approach 
regarding data collection, processing, and further statistical testing. The structure of the 
chapter intends to be outlined in a fashion which makes it understandable and easy to 
follow. The chapter begins with a discussion regarding the selected sample and the time 
frame of the research. Further, the authors discuss how the data should be collected. The 
remainder of the chapter is centered around the statistical model. It includes the 
argumentation and derivation of the chosen variables and tests which will be conducted 
to ensure reliability to the model. At the end of the chapter, the final statistical model is 
presented.    
 
Empirical Result 
The authors structure the empirical results in a fashion that the reader should be able to 
follow throughout the process based on the knowledge from the empirical method 
chapter. The chapter begins with a presentation of the statistical output created from the 
collected data. Further, the normality is controlled, and the previously mentioned test 
including multicollinearity and heteroscedasticity is conducted and presented. The last 
step in the statistical process is to conduct the OLS and adjust the model after potential 
problems were found. The chapter ends with a discussion regarding the quality criteria 
and how these have been met. Further, the ethical and social considerations are discussed 
and presented how these have been adjusted for. 
 
Analysis 
The analysis intends to present a clear structure to the reader how the authors have found 
an answer to the previously stated research question. The authors will present the final 
result in relation to the previously conducted research and further present if there are 
possible causal relationships. The analysis will be connected correspondingly, first 
present the research question together with the empirical results. Further, there will be an 
analysis of the control variables and their effect. Finally, there will be a discussion 
regarding the previously stated research and the relation of it to the empirical result.   
 
Conclusion 
The conclusion intends to revisit the research question and purpose and discuss if the 
conducted research has met these. Further, there will be a discussion regarding how the 
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conducted research has contributed to the selected area and previous theories. The authors 
will also present suggestions for future research within the same area. This based on 
possible delimitation which has risen during the research process. Finally, the authors 
will revisit the ethical and social consideration and summarize how these aspects have 
been met.    



 

 
10 

 

2. Research Methodology 
This chapter will function as a guide for the reader to follow the directions on how the 
thesis will be structured. It will inform about available options, together with motivations 
of the chosen philosophy and approach that have been used. The chapter also discuss 
how previous literature was found and present source criticism to ensure the quality of 
the sources. The final part of the chapter will include social and ethical considerations 
that are made. 
 
When conducting research, one could follow a multi-stage research process. This process 
is widely used and mentioned in the majority of literature concerning business research 
(Saunders et al., 2012, p. 12). The process includes several linked stages which include 
research philosophy, design, and data collation method. The figure below presents the 
different stages which will be further described throughout this chapter. 
   

 
Figure 3 - Process of Choosing the Appropriate Scientific Methods 

 

2.1 Researcher Background 
 
Both of the authors have specialized their advanced studies at Umeå University in the 
field of financial management through the International Business Program. Throughout 
their time at the university, they have encountered several areas within the field which 
has given the foundation of this thesis. The interest in especially bonds has grown during 
the years due to the sting base in used literature. In Sweden, bonds are not frequently used 
which made it an exciting area. Other areas that have been discussed where knowledge 
has been gained regarding theories such as Modigliani and Miller propositions, pecking 
order and shareholder theory. 
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With the combined pre-understandings together with interest in the stock and bond 
market, the authors believe that they have an appropriate amount of knowledge to conduct 
the research.  
 

2.2 Research Philosophy 
 
When conducting scientific research, philosophy can be seen as the initial step. The 
philosophy relates to the nature of knowledge and the development of it. It includes the 
assumption about knowledge and the nature of realities. Consequently, the philosophy 
will affect the selection of the research question. As a result, this step is crucial if the 
research should be conducted in an appropriate fashion (Saunders et al., 2012, p. 127). 
The main ways of thinking are divided into two categories which highlight the importance 
of research philosophy. The two ways of thinking are ontology and epistemology 
(Saunders et al., 2012, p. 128). 
 

2.2.1 Ontology 
The ontological assumption is connected with the nature of reality. A key concept of 
ontology is whether their social entities can or should be seen as objective entities. Or If 
they can or should be seen as social constructions. These which are built from the 
perception and actions of others. The different positions within the ontology are 
frequently divided into two categories, objectivism, and constructionism (Bryman & Bell, 
2011, p. 20). 
 
The first approach which is objectivism consists of the position that social entities exist 
in reality. The entities in question are therefore external and independent of their social 
actors (Saunders et al., 2012, p. 131). As stated, objectivism takes an objective approach. 
When considering objectivism, the organization in focus can be seen as tangible, which 
is that the organization is external and independent. Within the organization itself, there 
is a set structure. Employees follow a set of rules and regulations and conduct the job they 
are appointed to do (Bryman & Bell, 2011, p. 21). 
 
Taking the other position, which is constructionism, the approach is instead considered 
to be more subjective. Constructionism argues that social phenomena are created from 
the perception and actions of social actors. Hence the focus is on the social interactions 
between actors. Therefore, according to the constructionism, the details of the situations 
are in focus. The constructionism approach, therefore, has a view that reality is being 
socially constructed (Saunders et al., 2012, p. 131-132). 
 
When applying the discussion above the authors have chosen to apply an objectivistic 
approach to this research. The proposed research question is focused on the relationship 
between a corporate bond and stock performance. The authors are taking an external 
standpoint with the selected companies. Therefore, an assumption is made by the authors, 
that the reality of the social world is separate and independent from the actions conducted 
by the social actors. Further, the research will take the standpoint that the performance of 
stocks and corporate bonds together with selected variables will itself exist in one 
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objective reality independent from population chosen and from the authors themselves. 
From this perception, the research will not be constructed from a different perspective of 
reality by the authors. Instead, it will be constructed objectively from what is observable 
and measurable. Due to this external position, the objectivistic approach is the most 
appropriate and will, therefore, be applied throughout this research.   
 

2.2.2 Epistemology 
The epistemological assumption relates to what should be accepted as knowledge. The 
epistemological assumptions surround the view taken on data and how the social world 
should be researched (Bryman & Bell, 2011, p. 15). The different positions within 
epistemology are usually divided into two subcategories, positivism, and interpretivism. 
 
The first approach which is positivism is mentioned when the research is taking a natural 
science approach. When the research is focused in this direction, it is preferable to collect 
data about an observed reality. From this data, causality and relationships can be derived, 
and generalizations about it can be made (Saunders et al., 2012, p. 134). It is however 
important to not have single focus positivism into a section which is only connected to 
science and previous research (Bryman & Bell, 2011, p. 16). All-natural sciences have 
begun with an engagement with an observed real-world entity. Hence, using positivism 
data can be collected and observed before any hypothesis is drawn. It is still however 
important to understand that hypothesis testing is an essential part of positivism (Saunders 
et al., 2012, p. 135). 
 
The other approach within epistemology is interpretivism which is the complete contrast 
to positivism. The foundation of interpretivism is built upon that the social world of 
business is too complex to define “laws” similar to science (Saunders et al., 2012, p. 137). 
When a researcher uses an interpretivistic view, they focus on that subject matters of 
social entities. However, here people and other social entities are entirely different from 
natural science (Bryman & Bell, 2011, p. 16). Interpretivism therefor focuses on 
individuals and understand their role as social actors. Compared to positivism when the 
focus shifts from seeing social actors as objects to people. Instead, interpretations of the 
different social roles are conducted to understand the environment. Therefore the 
interpretivistic approach is suitable when the goal is to gain knowledge on managerial or 
behavioral problems (Saunders et al., 2012, p. 137).  
 
From the previous discussion, the authors have chosen the positivistic approach to be the 
most appropriate. The selected research question is as previously mentioned to test the 
bond and stock performance relationship. The aim is to test the causal relationship 
between the two variable and create a generalization of the effects. To research this line 
of direction, the authors will collect data about the observed reality, which follows the 
selected philosophy. Further, the collection is planned to be conducted external and 
objective from the social actors. Following the positivistic approach also, the authors' aim 
is the take the research as far as possible in a value-free fashion. The authors are planning 
to use a structured method to quantify observations to test a causal relationship, and 
therefore it is clear that a positivistic approach is the best fit. 
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It is of importance to mention that a qualitative approach is not the only method connected 
to positivism. However, this research is tasking the stance of natural science to create and 
collect credible data and further testing it which is highly related to positivism. The 
collection method will further be discussed in this chapter.  
 

2.3 Research Approach  
 
The research approach gives information regarding the relationship between selected 
theory and research. There are two different approaches when describing this relationship, 
inductive and deductive. When applying an inductive approach, the researcher makes a 
general inference from particular instances (Collis & Hussey, 2013, p. 7). Thus, the 
implications of the findings to build a theory. Hence a theory is the outcome of an 
inductive approach (Bryman & Bell, 2011, p. 16). Compared to the inductive approach 
the deductive is the most commonly used when to examine the relation between theory 
and research. When applying the deductive approach, the researcher uses empirical 
observations. Compared to the inductive approach, the research is taken from general 
inference to particular instances (Collis & Hussey, 2013, p. 7). From existing knowledge, 
together with theoretical consideration deduction is used to derive a hypothesis. The 
hypothesis is later accepted or rejected based on empirical testing of the collected data. 
The result is after that connected to the previously selected theories (Bryman & Bell, 
2011, p. 15). The deductive process is described by both Bryman and Bell (2011, p. 15) 
and Saunders et al. (2012, p. 145) and illustrated in the figure below.  

 
The research question presented in this paper aims to test the relationship between bond 
and stock performance. The research does not aim to create a new theory within the 
selected area. Instead, the research intends to empirically test previous theories with 
hypothesis testing to derive the result. The tests will be based on historical data which is 
external from the actors within the population. Since the inductive approach is focused 
on deriving new theories from the observed reality, it does not apply to this research. 
Based on the previous discussion the authors have decided that a deductive approach is 
the most appropriate.   
 
 
 
 

Figure 4 - The Deductive Process 

Theory Hypothesis Data 
Collection Finding Confirmation

/ Rejection
Revision of 

Theory
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2.4 Research Strategy 
  
The research strategy describes the general orientation and direction of the research. Two 
main research strategies are possible to apply, quantitative and qualitative. The 
quantitative approach surrounds the quantifications of the collected data which aims to 
test previous theories. In contrast, the qualitative approach emphasizes more on the words 
rather than the process of quantification (Bryman & Bell, 2011, p. 26-27).  
 
The discussion regarding the difference between quantitative or qualitative approaches 
can be summarized in some main characteristics. However, the differences can be 
discussed more in details since there is a large amount of generalization (Bryman & Bell, 
2011, p. 27). The differences are not summarized in the method of one using statistics 
and the other not. There are more profound differences based on both the ontological and 
epistemological assumptions (Lee, 1992, p. 90). The ontological assumption surrounds 
the nature of reality and can be divided into an objective and subjective (constructionism) 
approach. The epistemological assumptions are divided into positivism and 
interpretivism. From the different philosophical positions used there is a corresponding 
strategy. The quantitative strategy fits best with an objective and positivistic approach. In 
contrast, a qualitative strategy would fit best with a subjective and interpretivistic 
approach (Lee, 1992, p. 89).  
 
Throughout this chapter, there has been shown that an objective and positivistic approach 
would be the most appropriate when answering the research question. The authors have 
also shown that the deductive approach is the best fit for the selected research question. 
When combining the previously mentioned approaches, there is as previously discussed 
shown in literature that this combination is connected with quantitative research. The 
proposed research will, therefore, follow the previously shown results and apply the 
quantitative research strategy. 
 

2.5 Research Design 
 
In this section, all types of research designs will be discussed, and there will also be a 
motivation for the one that is selected. There are eight or nine different options of 
strategies that can be used when writing research depending on how one looks at them 
(Saunders et al., 2012, p. 160). The options are quite different from one another and are 
suitable in different situations. The research design will be used to structure the plan on 
what will be done in order to achieve the goal of finding an answer to the research 
question.   
  
Experiments are used to see what happens to a dependent variable as there is a change 
that affects an independent variable. It is common that an experimental strategy is used 
when there is an investigation of whether there is a relationship or not. The main idea is 
that it focuses on hypothesis rather than the usual research questions because it is seen as 
predictions instead of questions. It is common for a classical experimental strategy that 
there are two groups one control group and one experimental group. In the control group, 
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there are no interventions made by the researchers as there are interventions in the 
experimental group. In the end, there is a comparison of the result of the dependent 
variable (Saunders et al., 2012, p. 174-175 ).  
 
A case study is the opposite of an experimental strategy because the researcher does not 
intervene in the process of the research. Through a case study, there is an investigation of 
a phenomenon or something else in its context. It can be done by studying something in 
its real environment. It allows the researcher to get a deep understanding of the reality of 
the research in its right context (Saunders et al., 2012, p. 179). 
 
Ethnography is a strategy where the focus is to study groups. It wants to investigate how 
people in groups behave and interact together. The environment can be different, but it is 
important to find the interaction within the group, and it can be anything from an 
organization to a part of society (Saunders et al., 2012, p. 181). 
 
The survey is another strategy that can be used to collect data. Conducting a survey is a 
good option for many types of research. It is a good option to use because through surveys 
it is possible to collect data from a large portion of the selected sample. It is a cost-
efficient way where the information can easily be compared in terms of quantitative and 
qualitative data (Saunders et al., 2012, p. 177).  
 
The archival research is a strategy where the data collection is made through 
administrative records and documents. This strategy is useful when the research aims to 
answer questions that relate to the past or changes over time. It can sometimes be 
confused with secondary data. The two are not the same thing because secondary that is 
using data that someone else have collected. For it to be an archival strategy, the reason 
for the primary collection of data was intended to be used for something else than what 
the research use it for (Saunders et al., 2012, p. 178-179).  
 
Action research is based on the focus of changes in organizations. The aim is to learn 
about the organization through a process where there is an identified issue. There is a plan 
on how to handle it before taking action, and in the end, evaluate how well the action 
worked. This process can be repeated several times to make adjustments to actions that 
did not work the way that it was planned (Saunders et al., 2012, p. 183-184). 
 
Grounded theory is used to create a new theory from an analysis from the data that was 
collected. The data can come from many different collection methods, and the collection 
continues until there is a theoretical fullness. When this is reached, it is time to generate 
a hypothesis to see how well the theory that is was created works. After it has been tested, 
there is a possibility to collect more data to improve the theory that was created (Bryman 
& Bell, 2011, p. 576). 
 
The narrative inquiry comes the term narrative which is a story. The strategy is based on 
the idea that there will be a whole story. It is not only data that will be collected and put 
together. The narrative inquiry relies on the idea that the experience that the participants 
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will give the best result when there is a complete story (Saunders et al., 2012, p. 187-
188). 
 
There is one last option to combine some of the strategies to collect all the data that is 
necessary to complete the research. It is important to make sure that suitable data is 
collected to get a good result. Therefore, the right strategy should be decided before 
starting the collection process (Saunders et al., 2012, p. 160). 
 
This research will use an archival strategy. It will be used because the data collection will 
be made through access to already existing data through a database such as the Thomson 
Reuters Eikon. The data that is needed is previous records of bonds and stock prices from 
the appropriate corporations. The information that will be used here has not been recorded 
for the sole purpose for research. Because the data that will be collected this way it is 
most suitable to use the archival strategy compared to the other that have been mentioned. 
It is also suitable to use because this research aims to look at a cause-effect relationship. 
The relationship will be investigated and evaluated from the historical data and use the 
results to make decisions in the future.   
 

2.6 Literature Review 
 
According to Bryman and Bell (2011, p. 91), the literature is an essential step of a thesis 
to decide the research question and from there, build the design of the rest of the research. 
By reviewing previous literature, there are possibilities to find what has been done but 
also what can be done. From the literature that has been reviewed, it can advise what 
theories and methods that can be used. 
 

2.6.1 Literature Search 
The starting point for finding previous research and other sources has been the Library at 
Umeå University. The library has been able to provide access to different databases 
directly but also use the search function on their webpage. The main database where most 
of the academic journals have been found are retrieved from the EBSCO’s Business 
Source Premier. 
 
When Business Source Premier has been used the searches have been adjusted to only 
show results that have been peer reviewed and are published in academic journals. Google 
Scholar has also been used to find and scan available research.  In the chapter about the 
method, printed textbooks have been used to structuring those sections. Textbooks have 
also been used to help with the chapters that are related to statistical tests and other 
statistical areas. The database Digitala Vetenskapliga Arkivet (DiVA) has been used to 
see if there have been similar studies made in Sweden before. DiVA was also used to 
make sure that this particular research has not been done before. 
 
For all the sources of literature mentioned above, there have been different keywords used 
to find suitable articles. In the table below there is stated the most important keywords 
that have been used to find the literature.  
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Table 1 - Keywords Used in the Literature Search 
 

Bond performance  Capital Structure Modigliani and Miller 

Capital Structure Choice Co-movement Bonds 

External Capital Bond Return Co-movement 
Financing Decision Stock, Bond Correlation  Financial Performance   

Initial Public Offering Advantage Public Company  Target Debt Ratio 

Stock Return Portfolio Theory  Diversification  
Swedish Bond Market Stock Performance Bond ratings 

Swedish Stock market Debt/Equity Bonds vs. Bank loans 

 

2.6.2 Source Criticism 
Source criticism is an important part when finding the right sources and reviewing results. 
There are principals to follow and consider, it is principals that should be considered, but 
it might not be easy to find and follow. The important part is to recognize and think about 
them when reading the information and deciding whether to use the information or not 
(Thurén & Strachal, 2011, p. 7). 
 
Four principals should be considered, which are authenticity, relationship in time, 
independence and freedom of tendency. All of these principals can be used as a guide and 
be a starting point on where to start looking (Ejvegård, 2009, p. 75).  
 
The principal about authenticity addresses the issue whether the source is what it says it 
is, this could be that the author has the credentials they state that they have. But it can 
also be about if pictures are true or fake and similar cases (Thurén & Strachal, 2011, p. 
13). The relationship in time talks about if it has been a long time since something 
happened and when the information was told. It relates to the problem that a lot can be 
forgotten as time passes by. If it was a long time ago something happened until the 
information was told or written some details can be overlooked (Thurén, 2013, p. 7). 
Independence concerns that the source can stand on its grounds and that it's not a remake 
or only refers to the one source. There is higher reliability if there are separate sources 
that say the same thing without copying each other (Thurén, 2013, p. 8). The final 
principle is freedom of tendency; this implies that the source does not give a faulty picture 
of reality or the world. The information should be separated from the authors’ own 
opinions or other aspects that are used to change the way how reality is portrayed (Thurén, 
2013, p. 8). 
 
The way that this thesis has tried to follow these factors is that the aim has been to use as 
many original sources as possible. For theories, the goal has been to look at the founders 
of them. When using the originals, some of the sources could be considered to be old, but 
the credibility of those are high. The credibility is high because they are made the original 
authors that have researched and written their theories.  
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Another step that has been used is to look at the quality of the published articles. This 
thesis has focused on peer-reviewed academic articles as a first step. To make sure that 
the academic journal has the keep a high quality for the research we have checked the 
journal in the Academic Journal Guide 2015 (The Association of Business Schools, 
2015). By taking this step, it was possible to include more articles maintaining a specific 
level of quality. 
 

2.7 Ethical and Social Considerations 
 
In this section, the ethical and social considerations that are considered when conducting 
this research are presented. It is vital to make these distinctions for the research and reflect 
how others can be affected throughout the whole process. It is necessary to discuss what 
must be thought of from the start but also the effects different results might have. To keep 
set standards of behaviors that are used to make sure that the right relation is maintained 
with everyone subject to the research which is known as ethics (Saunders et al., 2012, p. 
226). The thesis manual of USBE will also help as a guide on how to consider ethical and 
social considerations (USBE, 2018). It helps to make sure that the aspects are followed 
correctly. 
 
The main focus, of this section, will be to address the main ethical and social issues that 
are of concern for this project. Those are related to the research topic, purpose and 
research question, data collection and analysis and reporting of the findings. In the end, 
there will also be some other considerations that are made and the effect that different 
results might have. 
 
The research topic has been chosen by the researchers and has not been given from an 
external party. It has not been influenced by others when discussing possible areas that 
are of interest. According to Bryman and Bell (2011, p. 142), research is not truly 
independent because researchers usually have a connection to some financing from 
someone. In this situation, the research is not directly funded by an external source, but 
it must meet guidelines that it is suitable for the field of Business Administration. The 
Business School also provides access to databases and programs that assist during the 
process. 
 
The research question and its purpose have been based on a gap that has been found 
missing. Therefore, it is a new area that has not been under investigation previously. 
Neither the question nor the purpose will harm anyone when answered, and the possible 
results will not harm anyone either. 
 
When starting to look at the ethical considerations of the data collection, possible ethical 
issues have been minimized in this thesis because there will not be a collection of primary 
data. If the research would be based on primary data collection, ethics regards the 
collection would have a larger focus. Then it would be important to consider aspects such 
as integrity, consent, confidentiality and how to avoid that harm would be made (Saunders 
et al., 2012, p. 236). Because there will not be any individuals included in this research, 
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there is no need to think about similar aspects any further. In this case, the ethical focus 
should be on how the data was collected. It is also important that the data needed is 
available and that it is okay to use it. Further, it is important to consider the accessibility 
and that the data is collect legally through paid subscriptions.   
 
Regarding the analysis of data and reporting of finding it is important that the researcher 
stays objective to avoid misinterpretation of the data (Saunders et al., 2012, p. 245). In 
order to make sure that the analysis is done correctly the whole process will be shown. 
There will be explanations that what statistical tests will be done as well as a motivation 
to why they are chosen. By being transparent and showing the tests, it will help to improve 
the quality of the analysis and show that the findings are correct. 
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3. Theoretical Framework 
This chapter includes a comprehensive review of the chosen literature. The theoretical 
framework is grounded in capital structure, investment strategies and decisions, bond 
and stock characteristics and the view of shareholder and stakeholder. First, a reflection 
and argumentation on why the specific theories are chosen will be conducted. Secondly, 
an individual description of the theories is made together with the recognition of public 
criticism. Finally, the hypotheses that are derived from the purpose and research question 
is presented. 
 
The previously conducted research is a crucial aspect if the research is to be conducted in 
a correct fashion. The research is built upon previous work and ideas in the same field 
conducted by others. Therefore, it is of great importance to describe what has been 
previously published relevantly and critically (Saunders et al., 2012, p. 71). In this 
section, there will be a discussion about why the theories have been selected for this 
research. Later in this chapter, each theory will separately be explained, and the 
corresponding critic who needs to be taken into consideration will be presented.   
 
The purpose of this research has been derived from the initial discussion regarding the 
optimal capital structure and the co-movement of the stocks and bonds. Further, 
investigate how the relation towards shareholders and stakeholders could be perceived 
depending on the co-movement between these securities. The following chapter will first 
present arguments of the chosen theories. Further, a separate presentation of the theories 
will be conducted together with known criticism. 
 

3.1 Choice of Theories 
 
The choice of theories has been derived from screening literature based on the purpose. 
Derived from the purpose, theories regarding capital structure, investment theories, 
behavioral finance, shareholders and stakeholders have been selected. 
  
The capital structure choice and the corresponding effect on market value have been 
widely discussed in previous literature. There are several theories which have contributed 
to the discussion with various outcomes. Modigliani and Miller (1958) created the 
literature base with their propositions. From the result, many have sought to explain the 
composition of debt and equity further (Chirinko & Singha, 2000, p. 418). Based on the 
research two alternative theories have been derived which gives possible answers two the 
capital structure decision. The static trade-off Model by Myers (1977) and the pecking 
order by Myers and Majluf (1984) discusses capital structure. The selected theories give 
alternatives to how market value is affected by the capital structure decision. Based on 
the purpose they form a solid theoretical base to build on regarding the capital structure 
implication. 
 
The main perspective of this research is mainly from the corporate side. However, 
understanding of decision-making by the shareholder and stakeholder when holding more 
than one security is needed. The modern portfolio theory by Markovitz (1952) is therefore 
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included. When holding more than one security, a theoretical base is consequently needed 
to understand how the shareholders and stakeholders may act regarding potential 
movements. The modern portfolio theory (MPT) further discusses how an investor can 
enhance the value if their portfolio by diversifying their different holdings. 
 
MPT provides investment decision based on assumed rationality (Markowitz, 1952, p. 
77). Introducing a more behavioral aspect gives an appropriate complement to the MPT 
and the theoretical base of the research. The rational choice theory gives a broader 
behavioral base to the research based on investment decision. Grounded in the assumption 
that investors will always make rational choices to maximize their utility (Elster, 1986, 
p. 15). Further, the preferred habitat theory by Modigliani & Sutch (1966) discussed the 
different effects of term structure and risk from the investor's point of view. The theory 
which is the preferred habitat theory gives answers to investors choice of maturity period 
in relation to a risk premium. 
 
The stated theories above provide an appropriate theoretical framework for the research 
regarding capital structure decisions. It further provides research in investment decisions 
and how the investors act based on behavioral finance. It is, therefore, appropriate to 
connect the shareholders and stockholders with the corresponding corporation. The 
shareholder theory by Milton Friedman (1962, 1970) and the stakeholder theory by 
Edward Freeman (1984) provides suitable ideologies on the corporate responsibility 
towards the two. The two theories provide an opposite view which gives an appropriate 
contribution to the research.  
  
The selected theories and concepts above demonstrate the understanding of the previous 
research conducted. It provides the different perspectives needed to answer the purpose 
and corresponding research question. Selected research will be further be described 
below. 
 

3.2 Capital Structure 
 

3.2.1 Modigliani and Miller Propositions 
The theory regarding the composition of capital structure was presented by Modigliani 
and Miller (1958). The base of the Modigliani and Miller theorem was the discussion 
regarding the irrelevance of capital structure. The conclusion was derived from applying 
certain assumptions which included, for example, no taxes, no transaction costs, and no 
bankruptcy cost (Modigliani & Miller, 1959, p. 657). The discussion has been revisited 
by the same authors to revise the theorem and incorporate some of the previous 
assumptions.  
 
The proposition derived by Modigliani and Miller (1958) argues that capital structure is 
irrelevant in relation to the market value of the firm. The theorem is based under the 
previously mentioned assumptions. Additionally, we assume that the firm is operating 
under a perfect capital market. It includes previously mentioned no taxes or transaction 



 

 
22 

 

costs, this together with the same cost of capital between firms which operates within the 
same class (Modigliani & Miller, 1959, p. 658). 
 
The theorem was later revisited due to the criticism towards the findings. The assumption 
regarding no taxes was discovered to be falsely conducted since the tax will have a direct 
effect on returns based on the degree of leverage. Compared to the first theory there will 
arise a tax shield from the level of debt. It is derived from the deductibility of the interest 
of the debt (Modigliani & Miller, 1963, p. 434). Since the debt level now had a direct 
impact on the value of the firm the original theorem did not hold. The revised theorem 
now stated that an increased debt level would be beneficial for the corporation. It comes 
from the tax-advantaged created by increasing the amount of debt (Modigliani & Miller, 
1963, p. 443). Hence a maximizing debt would benefit the market value of the firm.  
 
Criticism towards the Modigliani and Miller Theorem  
Criticism towards the Modigliani and Miller theorem has emphasized the realism of the 
research itself. One of the main reasons for this criticism is the various amount of 
assumptions drawn. One previous mentioned problem regarding assumption was no tax 
assumption, which was acknowledged and revised. However, further critics have been 
derived when analyzing the remaining assumptions. The theorem is relying on the perfect 
market conditions. However, on this basis, there are arguments that capital markets are 
imperfectly competitive. Further, when introducing bankruptcy costs, more problems 
arise regarding the validity of the theorem (Stiglitz, 1969, p. 792).  
 
Modigliani and Miller's theorem is, therefore, a substantial base when researching capital 
structure. It is, however, important to understand that it might not be fully realistic and 
applicable. 
 

3.2.2 Static Trade-Off Theory 
The static trade-off theory is based on the previously mentioned work by Modigliani and 
Miller (1958) regarding capital structure. Furthermore, the static trade-off theory focusses 
on the discussion regarding tax shields. It argues against the finding presented by 
Modigliani and Miller (1963) that a corporation should maximize debt due to the tax 
advantage.  
 
As previously mentioned, the value of a corporation will increase when issuing debt due 
to a tax shield. The tax shield arises from the possibility of deductibility of interest paid. 
The static trade-off theory acknowledges the potential problems which arise when 
maximizing debt. Introduced by Myers (1977) the static trade-off theory introduces 
bankruptcy cost and the possible optimal capital structure.  
 
When increasing the amount of corporate borrowing the risk will correspondingly 
increase. The risk is the increasing concern of growing bankruptcy cost due to the higher 
debt level. The static trade-off theory, thus, argues that a corporation should balance the 
debt level with the bankruptcy cost. A corporation should, therefore, optimize the debt 
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level in relation with the bankruptcy cost (Myers, 1977, p. 170). Hence, finding the 
optimal point of the capital structure.  
 
Criticism towards the Static Trade-Off Theory 
The static trade-off theory is commonly compared to the pecking order theory which will 
be discussed below. The main differences are that the static trade-off theory suggests a 
higher market value with a higher debt level. Fama and French (2002) empirically tested 
the trade-off against the pecking order. They criticized the lack of empirical power in the 
trade-off theory. Hence, they did not find any support regarding higher leverage and 
market value. 
 
Hence, the model is useful in the suggested research. However, it is observed to have 
embedded flaws and might not be fully applicable.  
 

3.2.3 Pecking-Order Theory 
In comparison to the trade-off theory, the pecking order theory gives another approach 
regarding the mix between equity and debt. Myers and Majluf (1984) developed the 
theory which takes the concept of asymmetric information into account. Based on this the 
pecking order presents the most desirable approach when seeking external financing. 
 
The base of the pecking order theory is asymmetric information. It is described as when 
managers have more information compared to the investors. It could include the value of 
firms assets and opportunities (Myers & Majluf, 1984, p. 188). When considering this 
aspect, the pecking order discuss which approach is perceived by investors in the best 
way. 
 
If a corporation does not carry enough financial slack, they need to issue new equity or 
debt. If the managers have superior information when raising equity, this will be 
perceived negatively by investors. The result is that the conclusion derived from this 
action can be that the firm is overvalued. Therefore, issuing equity is not the most 
desirable option. Applying the pecking order debt will, therefore, be the desirable option 
since issuing it will not affect the market value of the corporation (Myers & Majluf, 1984, 
p. 219-220). 
 
The pecking order is summarized by that a firm always should use current financial slack 
to finance new investments. Is this not available, issuing risk-free securities is the second-
best option. When introducing risk, risky debt is preferable over risky equity due to the 
information asymmetry (Myers & Majluf, 1984, p. 219-220). 
 
Criticism towards the Pecking Order Theory 
The main arguments against the pecking order theory have been derived through the 
financial hierarchy. Financial slack seems to be the generally preferred option when 
financing new investment opportunities. However, when turning to riskier approaches, 
the choice between debt and equity might not be as clear as described. The financial 
hierarchy might not be universal within all corporations. There might be cases where 
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hidden cost arises when issuing debt. Hence picking equity over debt might be a better 
option which in this case violates the theory. Consequently, the pecking order might not 
be universally applicable (Chirinko & Singha, 2000, p. 424).    
 

3.3 Modern Portfolio Theory  
 
As mentioned, Markowitz (1952) discussed how the risk-appetite of an investor lays the 
ground for how investors will select their investments. That idea is the foundation of how 
investors can build their whole portfolio. He has divided the portfolio selection to a 
process with two steps. The first step is to combine experience and observations to decide 
what you believe will happen to the future performances of the available option of 
securities. The second step relates to using these expectations when choosing what assets 
for the portfolio (Markowitz, 1952, p. 77). 
 
A good portfolio does not only include random individual bonds and stocks that are good. 
A good portfolio is a balanced portfolio that considers the protection of investors and 
possible opportunities. What is important when constructing the portfolio is that the end 
product is suitable for the individual investor. Therefore, there is not a universal portfolio 
that fits everyone. The most important factor for the portfolio analysis is that it works for 
the investor (Markowitz, 1959, p.3). Because of this, the modern portfolio theory is 
concerned with the whole picture with the diversification of several different types of 
assets, rather than great individual assets. Taking the co-movements into consideration is 
important. By doing that investors can find portfolios with the same expected return as 
another portfolio that disregards co-movements but at a lower level of risk (Elton & 
Gruber, 1997, p. 1744-1745).  
 
Criticisms towards the Modern Portfolio Theory  
The theory is still used today after many years since the ideas were introduced. The 
fundamentals of the theory are still used, but it is always changing. The first version of 
the theory might not be used in the same way as when it came. One reason that points out 
that the original theory is outdated is that the mindset of the investors has changed. It 
must also be approached differently than when it was introduced because of new tools 
and methods for portfolio selection (Fabozzi et al., 2002, p. 7-8).  
 

3.4 Rational Choice Theory  
 
The rational choice theory is the basis of many theories in economics that consider how 
decisions are made. It is a normative theory that tells us what we have to do to achieve 
our goals as well as possible (Elster, 1986, p. 1). It is based on the idea that the choices 
should always be made to give the most benefits or maximize the utility of an individual 
(Elster, 1986, p. 15).  
 
The theory has some properties or assumptions that are connected to expected utility 
theory. The first one is a cancellation; it argues that there will only one thing will happen. 
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Because of this, the choice should be made based on what the return on each option is 
(Tversky & Kahneman, 1986, p. 252). The second assumption is transitivity; it must be 
possible that each investment has its one value and that it does not depend on the value 
that other options have. The third assumption is dominance. It is the option that is the 
easiest to understand. It means that if investment A is preferred to investment B, and 
investment B is preferred to investment C, then investment A must be preferred to 
investment C. Therefore, the dominant option should always be chosen. The last 
assumption is invariance; this means that the investor would make the same decision for 
the same choice even if the description is different, the preference should still be the same 
(Tversky & Kahneman, 1986, p. 253).  
 
Criticism towards Rational Choice Theory  
One problem with the theory is that it is not always easy make most rational choice. When 
making a rational choice all consequences that might lower the utility or profit might not 
be considered. In the decision to make a rational choice one can only decide what the best 
and the worst decisions are (Elster, 1986, p. 6). Another problem is that the theory might 
not be able to tell the investors what makes the decision rationale. It is also a problem that 
people or investors might not always act rationally, which hurts the purpose of this theory 
(Elster, 1986, p. 17). People can decide to not make a rational decision even if they are 
presented with the opportunity (Elster, 1986, p. 20). 
 

3.5 Preferred Habitat Theory  
 
The preferred habitat theory was introduced as a combination of other previous theories 
to be more suitable for reality. It is based on ideas from the pure expectations theory, risk 
premium model and the market segmentation theories. The preferred habitat theory stems 
from the good points of those and further tries to avoid and fill the shortcomings of those 
(Modigliani & Sutch, 1966, p. 182-183). The theory continues with the idea that the yield 
structure comes from the principle that there is an equality of returns. The investors are 
not interested in moving between different maturities. However, if the investments 
provides a risk premium to compensate from having other maturities they could change 
(Modigliani & Sutch, 1966, p. 184). It is combined with the idea that every investor or 
lender have different time horizons that they can and want to stay in. Therefore, different 
maturities and the possibility to liquidate the position at different points in time, and 
makes it possible to value the alternatives differently (Modigliani & Sutch, 1966, p. 183).  
 
The theory implies that a risk-averse investor will invest in options with a longer maturity. 
Although this decision works as long as the short term rates do not exceed the long rates, 
and that there is compensation for taking extra risk to invest in those instead (Modigliani 
& Sutch, 1966, p. 184). The theory also implies that there is price pressure in the bond 
market. The pressure comes from that there is an expectation that prices of a bond with a 
specific maturity will rise when there is an increase in demand for a specific maturity 
(Greenwood & Vayanos, 2010, p. 585). 
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Criticism towards Preferred Habitat Theory  
The preferred habitat is not commonly used in the academic world, and that can be due 
to several reasons. Throughout the year there has been researching done on the topic, but 
it has not been able to give enough proof which has questioned the quality of the theory. 
Therefore, it has not been as successful as it was expected to be. Another area where 
critique has been raised is that the theory would imply that interest rates for a specific 
maturity are independent of other maturities. It is highly unlikely because if that were 
true, there would be arbitrage opportunities (Greenwood & Vayanos, 2010, p. 585). 
 

3.6 Shareholder Theory 
 
Milton Friedman (1962, 1970) discusses that the stockholders are the owners of a 
corporation and should be treated as such. Everything that is done and decided in the 
corporation should be aiming at doing what is best for their shareholders. It can be done 
by maximizing the profits of the corporation to earn as much money as possible for the 
shareholders. 
 
The executives are seen as the employees of the owners and should work with their best 
in mind. All the decisions that are made should be justified that it will earn the 
shareholders as much money as possible. Instead of them, they are only spending the 
owner’s money without giving anything back to the (Friedman, 1970). 
 
In a free market, a business owner who does not aim to maximize their profits in the most 
efficient will not survive in the long run. The business owner would therefore be in a 
disadvantage compared to others in the market. Consequently, be pushed out of the 
market by competitors (Friedman, 1962, p.110). Hence, to stay in business, the aim must 
be to maximize profits. 
 
Expanding the focus beyond the shareholders is discussed by Friedman (1962, p. 135) 
and is also questioned by him. He states that “The corporation is an instrument of the 
stockholders who own it. If the corporation makes a contribution, it prevents the 
individual stockholder from himself deciding how he should dispose of his funds (1962, 
p. 135).” Friedman is clear with the roles of the corporation, and it is only to do what is 
best for the owner. The rest does not matter unless the owner decides to do so or not. 
 
Criticism towards Shareholder Theory 
Different things can be said about shareholder theory. Thomas Mulligan (1986, p. 265) 
discussed that Friedman can be questioned because the key premise could be false. The 
claim that corporate executives should not care about social responsibility is not logical. 
He also questions Friedman’s discussions that corporate responsibility is a socialist idea 
that should be ignored because it does not focus on maximizing profits. Mulligan (1986, 
p. 267) disagrees with that thought because major stockholder, senior executives, board 
member, and founders are all participating in setting up the objectives. Through this, 
guidelines are decided the plan of the business are set by more than only the stockholders. 
The stockholders alone do not make all of the decisions. 
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Thomas Jones and Will Felps (2013) have also raised critiques toward Friedman’s overall 
idea of the shareholder theory. It can cause problems when profit is the only motive of a 
business, that it can benefit the shareholders on the expense of stakeholders. A business 
would not be able to maximize their profits if all stakeholders are disregarded. It is 
important that many links are connected in order to succeed and they must all be 
maintained and cared about (Jones & Felps, 2013, p. 216). Michael Jensen (2010) also 
build on the idea that it will not be efficient to only focus on the shareholders if the firm 
wants to succeed in the long-run.  
 

3.7 Stakeholder Theory 
 
“A stakeholder in an organization is (by definition) any group or individual who can affect 
or is affected by the achievement of the organization’s objectives (Freeman, 1984, p. 46).” 
The stakeholders can, therefore, be both internal and external. Both bondholders and 
shareholders are viewed as different types of owners when stakeholders are specified 
(Freeman, 1984, p. 56). The stakeholders are changing and moving over time, and 
members of a specific group can be a member of another stakeholder group and are hence, 
not tied to only one group (Freeman, 1984, p. 56). 
 
The stakeholder theory is technically a managerial theory that is combined with ethical 
issues (Phillips, 2003, p. 15). The theory makes more considerations than only 
maximizing shareholder wealth. It focuses on paying attention to others interest and well-
being of those around the corporation that can help them. Stakeholders can also be those 
who make it harder for corporations to achieve their goals. It extends from the shareholder 
theory because there are more parts than the shareholders that care about a corporation’s 
achievements (Phillips, 2003, p. 16). 
 

Criticism towards Stakeholder Theory 
The stakeholder theory can be seen as an excuse for managerial deviousness because there 
is a separation of the bearer of the risk and the decision making. Hence, the corporation 
and the shareholders are viewed as two individual units (Phillips, 2003, p. 19). There 
might also arise conflicts between different stakeholders because they might have 
different expectations on the actions of a corporation (Freeman, 1984, p. 58). 
 
Another area where critique has been raised is that portfolio analysis can be problematic 
because it only focuses on a small group of stakeholders and excludes the majority. It 
measures the performance of the corporation to narrow and does not include enough 
external stakeholders that could influence the performance (Freeman, 1984, p. 65).  
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3.8 Risk-Adjusted Return  
 
The return of the stocks and the bonds go hand in hand with the aspect of risk. The 
combination of risk and return is essential to fully understand how well or bad a stock or 
bond is performing.  
 
3.8.1 Risk and Return of Stocks 
 
Risks are approached differently in different models, but in one way or another, the risk 
is included in the pricing of an asset. That is because there should be a premium that 
compensates for the additional risk that follows investments in (Fama & French, 1993, p. 
3). William Sharpe (1964) introduced the market beta in the capital asset pricing model 
(CAPM). The beta can capture the market risk that affects the possible returns that the 
stock can have. Through this model, the market beta is the premium that compensate for 
the market risk. 
 
Fama and French (1993, p. 3) found that the market risk showed little relation to the 
average returns on U.S. stocks. Because of this, they started to look more at other factors 
that can explain the risks better and how they affect the returns. Instead, they found that 
other factors should be included in the pricing of the stock to because investors should be 
compensated for more than just the market risk. Fama and French (1992) found that two 
variables are easy to measure and can explain a lot of the average return. Those variables 
are book-to-market equity and size. Of these two the size factor has had the most 
attention, even if the book-to-market equity has shown that it plays a larger role, 
explaining the average returns for the stocks (Fama & French, 1992, p. 428). 
 
Both of the factors have the ability to show and explain the average return if looking at 
them separately. They cover more information about the average return separately than 
what the beta does. When combining the factors, they absorb a large part of the difference 
comparing the average return and the return from CAPM (Fama & French, 1993, p. 4). 
 
The size factor was identified by Banz (1981, p. 3); he found that smaller firms had a 
higher return on average than larger firms. The focus of these returns is the risk-adjusted 
returns. Banz (1981, p. 3) also found that the size factor is not linear; it seems to be a 
larger effect on smaller effect on smaller firms than larger firms. The size factor is 
important because it shows that there is a negative relationship between the average return 
and the size of a company (Fama & French, 1992, p. 428). 
 
Compared to the size factor there is a positive relationship between the average return 
and the book-to-market ratio. The book-to-market factor shows the market expectations 
compared to the actual value of the company. A company that investors does not believe 
in is presented as a lower stock price. The low stock price is shown as low market value. 
When the market value is low the book-to-market value is high and should, therefore, 
have higher expected returns (Fama & French, 1992, p. 428).  
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Critique towards the use of CAPM 
Ever since Sharpe (1964) introduced CAPM, there have been discussions that the model 
is too simple. The critique has been presented by Fama and French (1992, 2015), first by 
their three-factor model and later their five-factor model. They believe that the differences 
from the return calculated by CAPM and the actual return can be viewed as anomalies. 
By making enhancements to the original model, they can identify those anomalies and 
included them in the model. They have enhanced the model themselves more than once, 
and it is likely that there will be other enhancements to make it even better. 
 

3.8.2 Risk and Return of Bonds 
The required return on debt or the corresponding bonds is determined in a similar fashion 
as the stocks with the usage of a selected risk-free rate. To derive the risk premium of a 
bond it is essential to value the bond itself. The value of the bond mainly depends on three 
factors: (1) The riskless rate of return on a government bond, or very high rated and safe 
corporate bond, (2) Bond indentures such as specified coupons, sinking funds and 
maturity date, (3) the probability of default (Merton, 1974, p. 449).  
 
A common tool to estimate the risk and return of a bond is to monitor the credit spread. 
The credit spread is the yield differences of a riskier corporate bond compared to a risk-
free government bond. To compensate for the higher risk, the issuing corporation issues 
a bond with a higher promised return. Thus, it is possible to observe that bonds with a 
lower rating has a higher promised yield and therefore a higher credit spread (Brealey et 
al., 2014, p. 587). It is therefore of importance to further discuss bond rating and the 
impact of it.   
 
The bond rating has for a long time been considered as an important factor by both 
investor and governmental regulators. Turning to the rating agencies, there are mainly 
two rating agencies that control the majority of the market. Those rating agencies are 
Moody’s and Standard & Poor’s (S&P). It is also important to mention the smaller one 
Fitch IBCA (Jewell & Livingston, 1999, p. 1).  
 
Discussing the overall quality of a bond the most common measurement is the bond rating 
(Perry et al., 1984, p. 27). The bond ratings are a judgment of the future. Mainly two 
usages of ratings can be derived. On the one hand, the investors use ratings to have a 
certain protection, on the other hand, ratings can give certain “worst-case” outcomes 
about the future (Pogue & Soldofsky, 1969, p. 201). When a credit rating is conducted a 
score is given, the score is presented in a letter format (Jewell & Livingston, 1999, p. 7). 
Further, the bonds can be divided into two different categories. The categories are 
investment grade which is the best-rated bonds and non-investment grade or junk bond 
(Jewell & Livingston, 1999, p. 4). The full rating table can be seen in Appendix 1.  
 
There are many strong arguments about the importance of corporate bond ratings. Both 
from the investor point of view and the corporation. From the investors’ point of view, 
the rating gives a good estimation regarding the probability of default and the 
corresponding risk. The corporation often has a set debt target, therefore they need to 
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consider an increase in leverage ratio compared to the risk of being downgraded from 
current credit score (Pogue & Soldofsky, 1969, p. 204).    
 
Criticism towards Bond Ratings 
The main criticism against the credit rating agencies has been derived from the financial 
crisis in 2008. The criticism is from the high level of involvement in the creation of the 
crisis itself (Friedman & Posner, 2011, p. 228).  
 
The three agencies have the main share of the market which gives them an oligopolistic 
position. From this position, a debate has been conducted regarding the quality of the 
rating itself. There is evidence from the financial crisis that the rating agencies gave high 
ratings to risky bonds and other structured products (Friedman & Posner, 2011, p. 232 – 
233). The agencies also have an incentive to create high ratings to keep and attract new 
customers. This, since issuers have the option to go to another agency is the score is not 
satisfactory (Friedman & Posner, 2011, p. 233). 
 

3.9 Performance of Stocks and Bonds 
 
From the research question, it is required for the authors to select the appropriate method 
for the estimation of both stock and bond return. The selection of performance 
measurement will be based on previous research.   
 
The majority of the previously selected literature use different compositions of return as 
a measurement when determining performance. There are differences due to the many 
directions the previous researches have taken. The main differences when using return is 
the different time frames when deriving the return but also the method of deriving the 
return itself.   
 
Campbell and Ammer (1993, p. 5-6) uses an asset pricing framework to express expected 
and unexpected stock returns in relation to news of future dividend growth, interest rates, 
and excess stock return. The framework is later used to derive a forecasted long horizon 
returns for both the selected stocks and bonds. The usage of a mathematical model to 
derive the returns is however not applied to the remaining literature. Kwan (1996, p. 67-
68) used a third party to directly obtain weekly bond returns and the corresponding daily 
stock returns. Nieto and Rodriguez  (2015, p. 710) applied a similar method and used the 
available daily return of both stocks and bond as the performance measurement.  
 
From previous research, we have observed that return is a frequently used measurement 
to establish bond performance. It is possible to derive the return mathematically or direct 
from external sources. The selection of the method will be further discussed in the 
empirical section.  
 
After doing the review of other literature and the theories have laid grounds for the 
creation of the hypotheses that are connected to our research question. It has been 
narrowed down to investigate whether there is a relationship between stock and corporate 
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bond returns. The derived hypotheses which will be subjected to statistical testing are 
presented in the section below.  
 

3.10 Hypotheses  
 
When conducting hypothesis testing, it is important to state the hypothesis prior to the 
statistical equation. Deriving a hypothesis after the estimation of the statistical model runs 
the risk of being the justification of particular results (Studenmund, 2014, p. 128). 
Furthermore, when conducting hypothesis testing the hypothesis should be stated with a 
Null Hypothesis (H0) and a corresponding Alternative Hypothesis (HA). The null 
hypothesis is a statement of the value which the researcher does not expect. The 
corresponding alternative hypothesis represents the value which the researcher expects 
(Studenmund, 2014, p. 128-129). The research question presented is:  
 
“What is the relationship between a corporation’s bond return and stock return?” 
 
Because of the dependency uncertainty, there are double hypotheses that are 
corresponding to the bond return and the stock return. From this question and the purpose, 
the corresponding main hypotheses have been derived: 
 
H0 (1): There is no significant relationship between bond return and stock return 
HA (1): There is a significant relationship between bond return and stock return 
 
H0 (2): There is no significant relationship between stock return and bond return 
HA (2): There is a significant relationship between stock return and bond return 
 

3.10.1 Supporting Hypotheses Relating to Bond Return 
To further investigate which factors that possibly affect either one of the returns several 
supporting hypotheses have been derived. The supporting hypotheses observe the effect 
that the control variables have on the dependent variable.  
 
H0 (1a): There is no significant relationship between the debt ratio and bond return 
HA (1a): There is a significant relationship between the debt ratio and bond return 
 
H0 (1b): There is no significant relationship between the market capitalization and bond 
return 
HA (1b): There is a significant relationship between the market capitalization and bond 
return 
 
H0 (1c): There is no significant relationship between the standard deviation of stocks and 
bond return 
HA (1c): There is a significant relationship between the standard deviation of stocks and 
bond return 
 
 



 

 
32 

 

3.10.2 Supporting Hypotheses Relating to Stock Return 
H0 (2a): There is no significant relationship between the debt ratio and stock return 
HA (2a): There is a significant relationship between the debt ratio and stock return 
 
H0 (2b): There is no significant relationship between the market capitalization and stock 
return 
HA (2b): There is a significant relationship between the market capitalization and stock 
return 
 
H0 (2c): There is no significant relationship between the standard deviation of stocks and 
stock return 
HA (2c): There is a significant relationship between the standard deviation of stocks and 
stock return 
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4. Empirical Method 
This chapter will present the method that will be used to analyze the relationship between 
stock and bond performance is presented. First, the population and sample that will be 
used for the statistical test are shown. It will also be a guide on how the data was collected 
and how it has been processed. Secondly, the variables are presented, and it is specified 
which are the dependent, independent and control variables. There will also be a 
presentation of statistical tests as well as practical issues that might arise in statistical 
testing. Finally, the statistical model is presented in the last section of the chapter. 
 

4.1 Population and Sample 
 
As previously stated, this research intends to explain any potential relationships between 
stock and bond performance in Sweden. From the analysis of previous research, the 
authors have not found any previous research conducted in Sweden within the selected 
area. The research question is particularly interesting due to the rapid growth of the 
Swedish bond market. Therefore, listed companies on the Swedish stock market which 
also have issued marketable debt have been selected as the population of this research. 
 
When conducting research, it is, however, important to move beyond the population and 
consider using a sample. For many research questions, it is in many cases not possible to 
answer the research question based on a single population. It is due to difficulties 
accessing data covering the population as a whole. Other factors such as lack of resources 
or time constraints are further difficulties regarding basing the research on the population 
(Saunders et al., 2012, p. 260). 
 
In contrast, it is not impossible to base the research singlehandedly on a population. Since 
this research is using publicly available information, which is accessible via Thomson 
Reuters Eikon, it is possible to retrieve data regarding the whole population. The method 
regarding the collection of data from the population as a whole is referred to as census 
research (Saunders et al., 2012, p. 258).  
 
As previously mentioned, the population selected is listed firms on the Swedish stock 
exchange which have simultaneously publicly traded bonds derived from Thomson 
Reuters Eikon the population consists of a total of 75 companies. A list of all selected 
companies can be found in Appendix 2. The majority of the companies on the Swedish 
stock market are not included because they have not issued bonds. There are also some 
companies that have issued bonds but in the wrong period and therefore, those companies 
are not included either. 
 

4.1.1 Time Frame  
The selected time frame was derived from the similar research of Nieto and Rodriguez 
(2015). They argued that a relatively short period could include time series variation from 
including an expansion cycle and economic crisis, for example, 2002 – 2009 (Nieto & 
Rodriguez, 2015, p. 710).  The authors will apply the same approach and select a period 
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which includes a similar variation. The selected period will, therefore, be 2008 – 2018 
which include data from the last financial crisis and corresponding recovery and 
expansion. The time-period is considered to be relevant to use because if the annual report 
is missing it is possible to use the report from the fourth quarter of 2018. The report would 
fill a possible gap that might be missing for companies without the annual report from 
2018. 
 

4.2 Data Collection  
 
The data used in this research will be collected through the Thomson Reuters Eikon 
platform and corresponding programs. Using a platform like Eikon is in line with previous 
studies which have used similar platforms like Bloomberg and TRACE to collect data, 
mainly regarding the bonds (Kwan, 1996, Nieto & Rodriguez, 2015). Eikon delivers 
news, analytics, and financial contents. It further provides real-time and historical price 
information from around the world (Refinitiv, 2018).  
 
The time frame that was used as a filter was the return from 2008-01-01 to 2018-12-31. 
In the total return of the stocks, the dividend is included in the result from Eikon. In that 
stage, the market capitalization of these companies was also retrieved. These stocks are 
filtered with the result that was found when finding Swedish bonds that have been alive 
during the same period as the retrieved stock return. To derive the data regarding bonds, 
DataStream was used which is an excel add-on under the Eikon platform. A time-series 
request was created with the appropriate filter, first for the active and later dead bonds. 
In the collection process through Eikon, the GICS sector names, the 250-day volatility, 
the total assets and total debt of the companies was retrieved.   
 
When collecting the data in Eikon, it was possible to look at the “country of headquarter” 
and “country of exchange” it was important to look at the country of exchange because 
there were companies with headquarters in Sweden but are listed abroad. Those 
companies have been excluded. There was also a small number of companies that have 
their headquarters in another country in Sweden that have or have had bonds issued in 
Sweden. Those companies are included because they are traded on the Swedish exchange. 
 
Some information was missing from Eikon such as total debt and total equity. For those 
few companies that information was gathered from the annual report from 2018. The total 
equity and total debt were selected in Eikon, to see the levels for 2018-12-31.  
 

4.3 Data Processing 
 
As discussed above the majority of data regarding the identification of the population and 
data regarding bonds was collected through Eikon. The companies which fall under the 
population was retrieved from Eikon with corresponding credit score and rating. The 
population can be found in Appendix 2.   
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From the retrieved data, an excel sheet was created, and all the data was sorted. Further, 
all calculations selected was manually inserted and conducted. It was all sorted to be 
suitable for the use in STATA15. The bond and stock return for the specific year had to 
be manually matched from the findings in DataStream and Eikon. It was made because 
each bond return is viewed as an individual observation.  
 
The debt ratio was manually calculated in Excel before the information was exported to 
STATA15, this was made for each company used in this research. If Eikon was not able 
to provide the total debt or total assets this information was retrieved from the 2018 
annual report of that specific company. 
 
The treatment of outliers and possible eliminations should be made carefully. Following 
the possibility that those outliers contain significant information for the analysis and 
regression. It can conclude to a result that is different from what the result should be 
(Lantz, 2014, p. 130). When looking at the observations and plotting the data, no extreme 
values are observed as outliers; therefore, it was not needed to make any adjustments for 
outliers. Hence, the dataset is intact without any further adjustments. 
 
Further, the rating and sector will have to be processed into a format which can be used 
in a statistical test. The full list regarding the processing of the different ratings are found 
in Appendix 1, and the sectors that are used are found in Appendix 2. The variables and 
the selection of them will be further presented in the next section. 
 

4.4 Variables  
 
Variables are often used to see how one variable can explain or influence the change in 
another variable. There are two different variables, the first one is the response variable 
and the second one is the explanatory variable. The response variable is also known as 
the dependent variable. The explanatory variable is therefore known as an independent 
variable. It is used to explain or how much it influences the changes in the response 
variable (Moore et al., 2016, p. 63). There is a possibility to use qualitative information 
and make those so-called dummy variables to quantify a specific concept (Studenmund, 
2014, p. 14). 
 

4.4.1 Dependent and Independent Variables 
Due to uncertainties about dependency, it is hard to decide before-hand which one of 
variables is the dependent. Frank and Goyal (2009), Kwan (1996) and Nieto and 
Rodriguez (2015) all used different dependent variables for their empirical tests. Frank 
and Goyal (2009) and Nieto and Rodriguez (2015) focused on the change in the stock-
bond correlation. Whereas Kwan (1996) used the change in the bond yield as its 
dependent variable; therefore, both will be the dependent variable in a separate regression. 
In the first regression, the stock return will be the dependent variable. The first regression 
is the most logical that the riskier option is affected by, the less risky option. Due to the 
uncertainty of the dependence the second regression will be based on the idea that the 
bond return is dependent on the stock return. 
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Both the stock return and the bond return will act as the independent and the dependent 
variable in the two separate regressions. The return that will be used in the regression is 
the annual return of the stocks and the bonds. The variables will, therefore, interchange 
to see which one that is the actual dependent and independent variable. 
 
The performances have been retrieved in two separate ways to represent the annual return 
for each year. Through DataStream the bond return was calculated by: 
 

!"# = !"#%& ×
(# + *# + +,# + ,(#
(#%& + *#%& + +,#%&

 

Where, 
 
!" = 12345	78397: 
( = ,584:	(7;<8 
* = *<<798=	":3878>3 
+, = +8?3	,29@2:	*=A9>3B8:3	B4=8	Cℎ8:	4	E2:=	F28>	8? − =;H;=8:d 
,( = I4598	2J	4:K	<29@2:	78<;8H8=	2:	32	27	>;:<8	3 − 1 
3 = 1;B8 
3 − 1 = 1;B8	58>>	1	=4K 
 
For the stock return, Eikon provided the following formula it is presented as the total 
return for each calendar year: 
 

12345	M32<N	!8397: = 	
((& − (P) + R

(P
 

Where,  
 
(P = ":;3;45	M32<N	(7;<8	
(& = S:=;:F	M32<N	(7;<8		
R = R;H;=8:=> 
 
4.4.2 Control and Dummy Variables 
The variables that are picked have been used in previous research. The variables might 
have been used in different ways and focused on other dependent variables. They are still 
found to the valid to use in this thesis because they can affect the performance of stocks 
and bonds. As mentioned above it is an uncertainty of the dependence regarding stock 
and bond return. Hence, the variable that is not the dependent variable in the regression 
will be the independent variable.  
 
The size of the corporation is seen as a fundamental variable for firms, and it can be seen 
as an important factor that can have an impact on the dependent variable. The size of a 
corporation can be measured in a lot of different ways and proxies. Firm size can be 
measured by total assets, market capitalization, employees. But there are also other ways 
to measure it (Dang et al., 2018). In this thesis, the market capitalization will be used to 
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represent the market size. That decision is made because the market capitalization and 
log of total assets are described to be suitable in similar contexts (Dang et al., 2018, p. 
175).  
 
In previous research, leverage has been used as a factor to scale a stronger relationship 
between the corporate bond and stock returns for firms that have higher leverage. The 
logic behind it is that firms with higher leverage, have riskier debt. Hence, debt and equity 
differ more from each other (Nieto & Rodriguez, 2015, p. 709). Therefore, the debt ratio 
will be included as a control variable that represents the financial risk of the selected 
firms.  
 	

Debt	Ratio =
12345	R8E3
12345	*>>83>

 

 
The standard deviation of stock return has also been used in previous research as a 
variable that represents the uncertainty and risk that relates to the financial markets. As 
mentioned about the risk is essential in the calculation of the return. The risk is necessary 
to consider in the return of both stocks and bonds (Nieto & Rodriguez, 2015, p. 712). The 
risk is important for both stocks and corporate bonds; it will be included as a control 
variable to separate the return and risk. In this thesis, the 250-day volatility of stocks will 
be used to represent the standard deviation of stocks.  
 
Frank and Goyal (2009, p. 8) have discussed that the leverage ratio can differ between 
different sectors. Some sectors are more likely to have higher levels of leverage. Due to 
that idea, the sector of the corporation will be included as a control variable. From that, it 
would make it possible to see if there is a difference between companies within a sector 
but also compare the results between different sectors. The sectors will not be used to 
quantify a proxy, and it will, therefore, be numbered and function as a dummy variable. 
A dummy variable is used to include a particular question where a qualitative question is 
converted to a quantitative variable. Normally this is made for a question that can have 
two outcomes (Berenson et al., 2006, p. 592). Although, the statistical program STATA, 
can recognize more than two answers for a dummy variable. In the table below that 
sectors that will be used are presented. 
 
Table 2 - Sectors 

Sectors 
0 = Communication Services 
1 = Consumer Discretionary  

2 = Consumer Staples 
3 = Energy 

4 = Financials 
5 = Health Care 
6 = Industrials 

7 = Information Technology 
8 = Materials 

9 = Real Estate 
10 = Utilities 
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The last dummy variable that will be used is the bond rating. The variable will represent 
if the company have a rating or not. As mentioned previously, there is a lot of connections 
for the bond return and the rating that the bond has. Frank and Goyal (2009) used rating 
as a variable in their research about capital structure. They used rating in their research 
because if there are restrictive access to the debt market, rated companies tend to have 
more debt (Frank & Goyal, 2009, p. 10). In the rating, the risk of default is included and 
shows how secure the bond is. Therefore, the rating will be included as a dummy variable, 
and the focus is on whether the company is rated or not. 
 

0 = 1ℎ878	;>	:2	743;:F 
1 = 1ℎ878	;>	4	743;:F 

4.5 Decision Rules 
 
Different errors can arise from hypothesis testing. There are especially two types of errors 
that can occur. The first type is that the H0 is rejected even if it is true. The second type 
of error is that the H0 is accepted even if it is HA is the true alternative (Moore et al., 2016, 
p. 347). There are two ways to present the probability that one of these errors can occur. 
The likelihood of making a type one error is known as the level of significance (α). The 
second type of error can be presented by β risk (Berenson et al., 2006, p. 304). In the table 
below, the decision rules are presented. 
 
Table 3 - Hypothesis Decision Making 

Actual Situation 
Statistical Decision H0 True H0 False 
Do not reject H0 Correct decision 

Confidence 1- α 
Type 2 error 
P (Type 2 error) = β 

Reject H0 Type 1 Error 
P (Type 1 error) = α 

Correct decision 
Power = 1- β 

(Berenson et al., 2006, p. 304) 
 
The level of confidence can also be viewed as the rule that decides when a hypothesis can 
be rejected or accepted. Those decisions are based on a decided significant level, which 
also tells us the risk of making a type one error. The significant level is important because 
it will say how reliable the test is and how certain the result is (Moore et al., 2016, p. 343). 
In this thesis, the significant level is 5%, which implies that there is a 5% risk that a type 
one error will be made. That also means that we are 95% confidence that we will not 
reject H0 when it is true and should not be rejected. 
 
The risk of making a type two error is shown as β, which depends on the difference 
between a hypothesized and the actual value of the population parameter. If the difference 
is large, the β is small and is the difference is small the β is large. It is easier to make a 
type two error when the β is large than when it is small. The probability that H0 is rejected 
when it is correct to reject the hypothesis is known as the power of a statistical test 
(Berenson et al., 2006, p. 304).  
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4.6 Regression Analysis 
 
A regression analysis is made to create a quantitative estimation of an economic 
relationship.  It is used to specify how much a specific variable can influence or impact 
that relationship (Studenmund, 2014, p. 5). The main focus is on the cause-and-effect in 
the dependent variable from changes in an independent variable. There, are also other 
factors that can affect the dependent variable. Therefore, an error term is included in the 
statistical model to catch random changes, that cannot be explained by the independent 
variables (Studenmund, 2014, p. 9). 
 
4.6.1 Multiple Regression Model 
It is not very common that a dependent variable can be explained by only one independent 
variable. Therefore, the regressions are extended to use more than one independent 
variable in the model. From that, the multivariate regression coefficient shows the change 
in the dependent variable. Which follows a change in one independent variable, ceteris 
paribus (Studenmund, 2014, p. 42). It is important to always keep a constant variable as 
β0, in the regression, that is available if the error term and the other Xi are zero 
(Studenmund, 2014, p. 43). This method will not be used in this research, because there 
is only one independent variable. It is still presented because it is commonly used when 
making regressions. 
 
4.6.2 Ordinary Least Squares 
The Ordinary Least Squares (OLS) is used to make estimations of the coefficients of the 
regression analysis. It is a technique used to calculate a sample estimate that is suitable to 
use which is based on the population (Studenmund, 2014, p. 36). It is a common method 
when making these types of estimations of the coefficients because it is easier to use 
compared to other methods. It is also good because it is possible to minimize the summed 
squared residuals. That is done because it is hard to work with absolute values and also 
that some residuals would cancel each other out, even if they are large. By summing the 
squared residuals, the values will not be canceled out, because all of the residuals are 
positive when they are squared  (Studenmund, 2014, p. 38). This method will be used in 
this research; it is because there is only one independent variable that is used. Therefore, 
it will be used in this research; it is because there is only one independent variable that is 
used. 
  

4.7 Practical Issues in Statistical Testing 
 
The validity of statistical tests is based on assumptions. If the assumptions are not true, 
the result of the regression could be misleading. In practice, it is not always possible to 
strictly follow these assumptions, and some can cause problems (Lind et al., 2008, p. 530-
531). 
 

I. There is a linear relationship 
II. The variation in the residuals is the same for both large and small values of Ŷ 
III. The residuals follow the normal probability distribution 
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IV. The independent variables should not be correlated 
V. The residuals are independent 
 

Below are some issues that should be considered and can arise from not fulfilling the 
assumptions mentioned above.  
 
4.7.1 Normality 
When assessing the collected data, it is important to analyze whether the data behaving 
normal or not. A good way to check the normality of the data is by plotting the data in a 
graph and look for the overall patterns to see if something stands out (Moore et al., 2016, 
p. 38). Normal distributions are presented in similar ways because if there is normal 
distribution the median and the mean is located in the same place. The curves are 
symmetric, bell-shaped and only have one peak (Moore et al., 2016, p. 42). It is possible 
to standardize the normal distribution, and that can be done for any observation. The result 
that comes from standardizing the observation is a z-value, that value states how many 
standard deviations x lies from the normal distribution (Moore et al., 2016, p. 56).  
 
It is risky to assume that the data is normal without testing it. When plotting the data, it 
is possible to get an overview if it seems to be normal. But it does not say that it is entirely 
accurate. Therefore, it is essential to test the data in a normal quantile plot to assess the 
normality. The normality is checked by plotting each data point to a corresponding normal 
score. If the data is close to standard normal, it will show results where plotted points lay 
close to a 45-degree straight line (Moore et al., 2016, p. 51). When looking at the normal 
quantile plot, it is possible to see how the data act, and if it is truly normal. The plotted 
points can deviate a little bit from the line and still be seen as normal (Moore et al., 2016, 
p. 52).  
 
4.7.2 Outliers 
An outlier is observations that lay outside of the overall patterns of the distribution. It is 
important to find these outliers because they might change the result. When the outliers 
are located and identified they should be explained why they exist and whether they 
should be included or not  (Moore et al., 2016, p. 21). If there are outliers, they can change 
the value of the correlation between the dependent and independent variable (Moore et 
al., 2016, p. 78). Outliers that are identified in a scatterplot in the y-direction have larger 
regression residuals than others. There can also be observations that influence the change 
in the regression line (Moore et al., 2016, p. 95). Some outliers can be removed from the 
data if they cannot be corrected. Before they are removed, it is important to justify and 
motivate why it is removed (Moore et al., 2016, p. 312). 
 
4.7.3 Multicollinearity 
Collinearity describes a correlation between two independent variables. Multicollinearity 
explains that there are more than two independent variables that are involved 
(Studenmund, 2014, p. 262). It is important to act to avoid perfect multicollinearity. If 
perfect multicollinearity is present, movements in one independent variable can be 
adequately explained by changes in another independent variable. Therefore, it is 
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essential to select variables that are independent of one another. If there is 
multicollinearity, it destroys the idea of using different variables. Hence, it is not possible 
to separate the variables and see how much of a change can be explained by a specific 
variable (Studenmund, 2014, p. 263). Another type of multicollinearity which is more 
common is imperfect multicollinearity. Imperfect multicollinearity is harder to avoid than 
the perfect multicollinearity. That it is because there is a strong correlation, but the 
independent variables do not have a straight linear relationship. Therefore, it is harder to 
detect that type of multicollinearity (Studenmund, 2014, p. 264). 
 
The result that follows a regression where there is collinearity can cause instability and 
make it inaccurate. In order to check for this, there is a variance inflation factor (VIF) that 
can be used. It shows how much collinearity exists between the independent variables. If 
the value is greater than ten, there is an indicator of severe collinearity. From the test, it 
is possible to exclude independent variables to improve the model (Moore et al., 2016, p. 
570). Although, if there is multicollinearity there is still an option not to do anything and 
not make any adjustments. The variables can be accepted the way that they are. If the t-
scores of the independent variables are significant, they can still be left alone and be used 
in the model (Studenmund, 2014, p. 275).  
 
4.7.4 Heteroskedasticity and Homoskedasticity  
When conducting a regression, it is important to see if the variation around the regression 
line is the same or if it differs for all the values of an independent variable (Lind et al., 
2008, p. 532). Homoskedasticity refers to is the variations around the regression line is 
the same for all of the independent variables. Which can translate to that the variance will 
be the same for the dependent variable regardless if the independent variable is high or 
low (Berenson et al., 2006, p. 532). The easiest way to see if it is homoskedasticity is to 
create a fitted plot of the residuals (Lind et al., 2008, p. 533).  
 
Heteroskedasticity implies that there are variances of the spread of the values that it is not 
of the same type (Djurfeldt & Barmark, 2009, p. 44). If there is heteroskedasticity in the 
regression, that can make it problematic to find a relationship that the regression aims to 
find. If it is found that there is heteroskedasticity in the regression, it is important to 
transform this to compensate for the effect that the variance has. The most common way 
to make this transformation is to use a logarithmic transformation. That is most suitable 
if the variables are unevenly spread with a tail to the right (Djurfeldt & Barmark, 2009, 
p. 45).  
 

4.8 Statistical Models 
 
The statistical models that are the base for the multiple regressions are presented below, 
which will be run in order to answer the research question.  
 
\]+R^ = _P +	_&M1], &̀,^ + 	_bc"+!"M b̀,^ + _dMRd,^ + _eM"fSe,^ + _gMS,g,^

+ _h!*1h,^ + i^ 
 



 

 
42 

 

M1], ^̀ = _P +	_&\]+R&,^ + 	_bc"+!"M b̀,^ + _dMRd,^ + _eM"fSe,^ + _gMS,g,^
+ _h!*1h,^ + i^ 

 
 
Where,		
 
\]+R = \2:=	*::945	!8397:	
M1],` = M32<N	*::945	!8397:	
βP 	= 	Constant 
β&%g = ,28JJ;<;8:3> 
c"+!"M` = R8E3	!43;2 
MR = 250 − R4K>	M32<N	I2543;5;3K 
M"fS = p47N83	,4@;345;q43;2: 
MS, = M8<327	R9BBK 
!*1 = !43;:F	R9BBK 
i^ = S7727	187B 
 
As mentioned in the section about variables, there is some uncertainty about the 
dependence of the variables. Hence, the two separate regressions where the independent 
and dependent variable are altered with one another.  
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5. Empirical Results 
In this section, all of the tests that are conducted will be presented. There are tests to 
assure that the assumptions that relate to making a regression analysis. At the end of this 
chapter, the results that are generated from our regression analyses will be presented in 
order to answer our hypotheses.  
 

5.1 Descriptive Statistics 
 
All of the dependent, independent and control variables that are used in the regression are 
presented in a table. In the table below, the standard deviation, mean, minimum and 
maximum values together with the number of observations are presented. In this research, 
there are 1972 observations and are presented by 75 Swedish corporations.  
 
Table 4 - Descriptive Statistics 

VARIABLES Observation Mean Standard 
Deviation Minimum Maximum 

Bond Return 1972 0.0107708 0.0012117 0.0013053 0.0192728 

Stock Return 1972 0.112501 0.2419862 -0.923 1.509 

Debt Ratio 1972 0.3134878 0.1737557 0.000291 0.9681847 

250-days Stock 
Volatility 1972 25.66499 10.29123 6.45 168.08 

Market 
Capitalization 1972 123 000 000 

000 
98 700 000 

000 40 800 000 311 000 000 
000 

 
As mentioned previously, the bond return and the stock return will both be acting as a 
dependent variable, and the other one will instead act as the independent variables. The 
bond return has a mean close to 0.011; it is not a very large volatility of the returns as 
seen by the low standard deviation as it is only 0.0012. It can also be seen by the minimum 
and maximum values of the returns. It is not found to be extreme observations made of 
the bond returns.  
 
If looking at the stock return, the mean is larger compared to the mean of the bond return. 
The mean for the stock return is close to 0.113. The standard deviation is also a lot larger 
for the stock return compared to the bond return; the standard deviation is 0.24. The large 
differences in the stock return can be seen by the minimum and the maximum values of 
the returns which are observed between -0.923 to 1.509. 
 
When moving further down the table, the following three variables represent the control 
variables. First, the mean of the debt ratio is 0.31, where the minimum and maximum 
values ranged from 0.0003 to 0.9682. Some companies have a very high level of debt and 
others have a low level of debt. The standard deviation is 0.174, which is lower than the 
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stock return, but the volatility is higher than the bond return. The 250-days stock volatility 
have higher numbers compared to the returns and the debt ratio. Therefore, the numbers 
for the mean is 25.665, the standard deviation is 10.291, and the values of observation 
varies from 6.45 to 168.08. The market capitalization which measures the size where the 
mean is 123 000 000 000 and the standard deviation is 98 700 000 000. The corporations 
market capitalization varies from the minimum observed value of 40 800 000 to the 
maximum size 311 000 000 000. 
 

5.2 Normality 
 
In section 4.8.1, there was an explanation that it is important to make sure that whether 
the data looks normal or not. The normality of the data will be tested by plotting the data 
for each of the dependent, independent and control variables and see how well the 
observations fit and follow the projected 45-degree angle. In the figures below, the 
normality of each of the variables is presented. 
 

 
Figure 5 - Normal Probability Plot Bond Return 

 
In figure 5 and figure 6, the data of the bond return show somewhat similar normality. In 
figure 5, the data does not deviate too much from the 45-degree line. Because it follows 
along the 45-degree angle, it can be argued that the data for the bond returns follow the 
assumption that there is linearity. It is necessary that the data is linear and normally 
distributed to continue with statistical testing. 
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Figure 6 - Histogram Bond Return 

 
In Figure 6, there is further evidence that the data of bond returns, can be seen as normal. 
The histogram presents the observations of the bond return, and the normality is shown 
as the bell shape. The data is not fully bell-shaped and has a higher peak however, it does 
not deviate too much. Therefore, the data can be accepted and okay to use in the rest of 
the statistical tests.  
 

 
Figure 7 - Normal Probability Plot Stock Return 

 
In Figure 7 and 8, the normality and linearity of the stock return are shown. In Figure 7 
the data is fitted and follows the 45-degree line a lot closer compared to the bond return. 
Therefore, it is easy to assume looking at this figure that the data is linear and fulfill the 
assumption that there is a linear relationship. 
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Figure 8 - Histogram Stock Return 

    
In Figure 8, the bell-shape is apparent even if it is not perfect, it is closer to follow within 
the bell-shaped line compared to the bond return. Therefore, as well as the bond return 
the data for the stock returns also seems to show normality and can be used in the rest of 
the statistical tests 
 
In Appendix 3, Appendix 4 and Appendix 5, at the end of this thesis, the normal 
probability plots of the debt ratio, 250-day stock volatility, and the market capitalization. 
Even if those figures are not as prominent with how well they follow the 45-degree line, 
they can still be accepted to hold normality and can be used in the rest of the tests.  
 

5.3 Multicollinearity 
 
In 4.8.3 the issue of multicollinearity was presented. Checking for this before proceeding 
with the regression is essential, to make sure that all the variables do not explain the same 
thing. As a start to try and identify if there is a risk for multicollinearity, the first step is 
to check if there is a high correlation between different variables. 
 
Consequently, a correlation matrix has been made to see the correlation between each one 
of the independent and control variables. The matrix exposes if the correlation is high and 
it can be argued if those variables should be excluded or not. In the table below, the 
correlation matrix is presented. 
 
Table 5 - Correlation Matrix 

 Bond 
Return 

Stock 
Return 

Debt 
Ratio 

250-days 
Stock 

Volatility 

Market 
Capitalization 

Bond Return 1.0000     
Stock Return 0.0359 1.0000    
Debt Ratio -0.0834 0.0067 1.0000   

250-days Stock 
Volatility -0.0373 -0.0728 0.1516 1.0000  

Market 
Capitalization -0.0208 -0.1261 -0.0468 -0.1808 1.0000 
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In the table, all of the correlations are presented. As shown, there is not a very high 
correlation between the different variables. The correlation can take a value between 1 
and -1. The variables that have the largest correlation is the market capitalization and the 
250-days stock volatility, which is -0.1808. That is not a sign of the correlation have a 
too high positive or as in this case a negative relationship between the variables. The 250-
days stock volatility and debt ratio come in as the second largest correlation which of 
0.1516. Because of these low correlations, there are not any direct signs to expect that 
multicollinearity will be found by further investigation. 
  
To further see if it exists multicollinearity, between the independent variables, a VIF test 
that was mentioned earlier has been made. VIF values for each explanatory variables that 
are greater than 10 show that there is severe multicollinearity (Moore et al., 2016, p. 570). 
The result is shown in the tables below. Because of the two regressions with the switched 
dependent variable, there are also two analyzes of VIF. 
 
Table 6 - VIF for Regression with Bond Return as Dependent Variable 

VARIABLE VIF 
Rating 2.79 

Market Capitalization 2.17 
Sector 1.86 

250-days Stock Volatility 1.08 
Debt Ratio 1.08 

Stock Return 1.03 
Mean VIF 1.67 

 
Table 7 - VIF for Regression with Stock Return as Dependent Variable 

VARIABLE VIF 
Rating 2.84 

Market Capitalization 2.18 
Sector 1.86 

Debt Ratio 1.08 
250-days Stock Volatility 1.07 

Bond Return 1.03 
Mean VIF 1.68 

 
It is clear that in both of the tables above that there are not any signs of multicollinearity. 
All of the values are far away from the benchmark of for severe multicollinearity of 10 
which is the critical value. Therefore, the possibility of the existence of multicollinearity 
can be disregarded because the results are very far from the benchmark. Hence, it is not 
needed to make further analysis of whether variables should be included or not.  
 
The combination of the result from the correlation matrix together with the result from 
the VIF, are reliable enough to assume that multicollinearity will not interfere with the 
results that are presented from the regression. 
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5.4 Heteroskedasticity 
 
In section 4.8.4, the heteroskedasticity was discussed. It is a term that makes sure that the 
error term of a regression stays constant throughout the whole regression and that it does 
not change. There are different ways that this can be tested by and it can be done quite 
easily by a Breusch-Pagan test or looked at in a scatterplot.   
 
In a scatterplot, it is possible to see whether the plotted residuals are random or not. If 
there is not a tendency of a specific systematic pattern of the residual, there is no 
heteroskedasticity. On the other hand, if the residuals from an independent variable show 
a relationship in their pattern, heteroskedasticity is found. 
 
Difficulties can be found when only using a scatterplot. To check if there is 
heteroskedasticity a regression was made. It shows if there is a relationship between the 
residuals and the fitted residuals. The conducted test is also known as the Breusch-Pagan 
test. Which use the predicted value of stock return and the square of the predicted value 
of the stock return.  
 

Table 8 - Breusch-Pagan Test Bond Return Regression 

BREUSCH-PAGAN TEST 

CHI2 104.11 

PROB > CHI2 0.0000 
 
When making the Breusch-Pagan test on the first regression, the result showed that the 
p-value is 0.000 as seen in the table above. Therefore, on a 95% confidence level H0 that 
there is homoscedasticity is rejected. That means that heteroskedasticity is found in the 
regression. The first step to try and get rid of this is to remake the test based on a 
regression of the logarithm of the Y variable.  
  

Table 9 - Breusch-Pagan Test log Bond Return 

BREUSCH-PAGAN TEST 

CHI2 1.36 

PROB > CHI2 0.2441 
 
In the table above, where the test was rerun with the logarithm of the Y variable, the 
problem with heteroskedasticity is resolved. In this case, the H0 cannot be rejected on a 
95% confidence level. Hence, the regression does not have a problem with 
heteroskedasticity anymore.  
 

 
 



 

 
49 

 

Table 10 - Breusch-Pagan Test Stock Return Regression 

BREUSCH-PAGAN TEST 

CHI2 8.44 

PROB > CHI2 0.0037 
 
The first Breusch-Pagan test of the regression with the stock return as the dependent 
variable is presented above. In the table above shows that the p-value for this test is 
outside the 95% confidence level and, therefore the H0 that there is constant variance is 
rejected. That makes this result similar to the bond return that heteroskedasticity is found 
in this regression as well. 
 

Table 11 - Breusch-Pagan log Stock Return Regression 

BREUSCH-PAGAN TEST 

CHI2 71.44 

PROB > CHI2 0.0000 
 
In the table above, the result from the second type of regression to try and neutralize the 
heteroskedasticity of the regression. It is made in the same way that solved the problem 
in the bond return. The table above shows that this type made it even further away from 
having constant variance. Because the p-value is 0.0000, the H0 is rejected. Hence, there 
is not constant variance, and it is still heteroskedasticity. 
 
The result in table 10 was not very far from being homoscedastic and it was not solved 
by the log of the stock return. The residual plot that was made is presented in Figure 9 
below. By analyzing the scatterplot, it does not seem like there is a lot of issues regarding 
the residuals. It is likely that the fitted values that are below zero cause the result of the 
Breusch-Pagan test significant and shows that there is heteroskedasticity. 
 

 
Figure 9 - Residuals vs. Fitted Values of Stock Return 
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Because of this, one can accept the H0 and conclude that there is homoskedasticity. It 
would be possible to remove those values that falls below one. Since there are not any 
other outliers that affect the results of the observed data they will not be removed. One 
can say that it is okay to continue with this original regression without making any further 
adjustments. 
 
The last option that can resolve a problem with heteroskedasticity in a regression is to use 
the robust standard error. When there are violations to the conditions or assumptions a 
statistical interference which is robust (Moore et al., 2016, p. 371). That option does not 
have to be made because it was possible to solve the problems with heteroskedasticity 
with other solutions.  
 

5.5 OLS Regression Model 
 
In the empirical chapter, the ordinary least squares model was mentioned. It is used in 
this thesis because it is user-friendly compared to other methods. It is also commonly 
used in previous research. The OLS regression is made for both dependent variables even 
if both regressions should be adjusted for the heteroskedasticity. The adjusted regression 
and those results will be conducted and be compared to the unadjusted regression. The 
results that are found in the OLS regression is presented in the tables below. 
 
Table 12 - OLS Regression Bond Return 

Bond 
Return Coef.  Std. Err. t P>t [95% conf. Interval] 

Stock Return 0.0002 0.0001 1.39 0.165 -0.000064 0.000377 

Debt Ratio -0.00026 0.0002 -1.24 0.217 -0.000684 -0.00016 
250-Days Stock 

Volatility -6.90e-06 2.97e-06 -2.32 0.020 -0.000013 -1.07e-06 
Market 

Capitalization -2.03e-15 4.66e-16 -4.36 0.000 -2.94e-15 -1.12e-15 
Rating 0.0005 0.0001 5.12 0.000   
__Cons 0.0101 0.0005 21.56 0.000   
Sector Yes      

R2 0.0487      
R2 Adjusted 0.0414      

Observations 1972      
 
The results from the first regression are found in the table above. For the analysis of the 
regression analysis, the coefficients present the change in the bond return if there is a 
change by one unit in one of the independent variables, ceteris paribus.  
 
The result of the regression is that there are only two variables that have a significant 
relationship, the debt ratio, and the market capitalization. There is a significant 
relationship because those p-values are smaller than the chosen 5% significant level. Both 
of those variables have a negative relationship with the bond return. If there is a change 
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of one unit in the 250-days stock volatility, the bond return will decrease by -6.90e-06 
percentage points. That value is very small and could be considered almost to be zero 
because the change is so small even if it is significant. The second significant variable is 
market capitalization. For this variable would decrease the bond return by -2.24e-15 if 
there is a one-unit change in the market capitalization. The value for that variable is also 
minimal and could also be considered to be almost zero effects on the bond return when 
there is a change. 
 
For both dummy variables, the result of the regression shows that there is a significant 
relationship between the bond rating and the bond return. That means that if the bond has 
a rating it has a positive effect on the bond return. Between the rating and the bond return, 
there is a positive effect on the bond return if the bond is rated. If the bond is rated the 
return is 0.0005 higher compared to the bond return if there is no rating. For the second 
dummy variable, it is found that there is a significant relationship between some of the 
sectors and the bond return and that there are other sectors that do not have a significant 
relationship with the bond return. The sectors that are found significant have a positive 
effect on the bond return. 
 
Looking at the rest of the variables where there it is found that there is no significant 
relationship and looking at the results for the stock return which is the independent 
variable.  The null hypothesis cannot be rejected, that is because the p-value is 0.208, and 
therefore there is not a significant relationship between the bond return and the stock 
return. The debt ratio has a negative impact on the bond return. Its p-value is a lot larger 
than the significant level of 5%; the null hypothesis cannot be rejected either because the 
value is larger than the significant level. Hence, there is no significant relationship 
between the bond return and the debt ratio. 
 
The R2 of a regression assumes that all the variables in the regression explain the change 
in the dependent variable. The adjusted R2, is always lower than the R2 this is because it 
adjusts the R2 for the number of variables in the model. The R2 of this regression is low 
because it has a value of 0.0487. That implies that the change in the bond return only 
4.87% can be explained by the changes in the independent and control variables in the 
regression. With the adjusted R2, 4.14% of the change in the bond return can be explained 
by the variables used in the regression. 
 
It is important to remember that these results are not adjusted to the heteroskedasticity 
that was found in this regression and mentioned previously. Later, in this section, the 
adjusted results are presented and will be compared to these results. 
 
 
 
 
 
 



 

 
52 

 

Table 13 - OLS Regression Stock Return 
Stock 

Return Coef. Std. Err. t P>t [95% conf. Interval] 

Bond Return 6.3034 4.5390 1.39 0.165 -2.59841 15.2053 
Debt Ratio -0.0665 0.0430 -1.55 0.122 -0.15083 0.01778 

250-Days 
Stock Volatility -0.0015 0.0006 -2.44 0.015 -0.0026 -0.00029 

Market 
Capitalization -4.03e-13 9.35e-14 -4.31 0.000 -5.86e-13 -2.20e-13 

Rating 0.0317 0.0204 1.55 0.120   
__Cons 0.0686 0.1046 0.66 0.512   
Sector No      

R2 0.0379      
R2 Adjusted 0.0305      

Observations 1972      
 
The results from the regression where the stock return is the dependent variable are 
presented in the table above. Here the results are different compared to the other 
regression. The coefficients in this regression are also explaining how much a one-unit 
change in one of the variables changes the stock return, ceteris paribus.  
 
In this regression, all the control variables have a negative relationship with the stock 
return. If there is a one unit increase in the 250-days stock volatility, that will lead to a 
decrease of 0.0015 percentage points. Looking at the p-value, it is smaller than the 
significant level; this implies that there is a significant relationship between the stock 
return and the 250-days stock volatility. The other variable that has a negative relationship 
is market capitalization. Although, this coefficient which is -4.03e-13, it is close to zero, 
therefore, there is barely an effect on the stock return that follows a change in market 
capitalization. That is, even when it is found that there is a significant relationship 
between the stock return and the market capitalization. The debt ratio also has a negative 
effect on the stock return with the coefficient of -0.0665. Even if, the p-value is above the 
5% significant level, hence, there is not a significant relationship between the debt ratio 
and the stock return. 
 
The independent variable has a positive effect on the stock return; therefore, if there is an 
increase by one unit in the bond return, there would be an increase in the stock return. 
Although, if looking at the p-value the null hypothesis cannot be rejected. Hence, there is 
no significant relationship between the stock return and the bond return. It can be found 
that it is interesting that the bond return seems to have a large impact on the stock return 
from its high coefficient even if the variable is not significant. That can follow that the 
bond returns are a lot smaller compared to the stock return. If there is a one-unit change 
in the bond return that would lead to a 100% increase in the return which is highly 
unlikely. Therefore, it would be possible to use a scaling factor such as having that 
variable in per thousand and the stock return in percent to scale them more alike. If scaling 
the bond return, the coefficient would also be scaled differently. The table also shows that 
there is no significant relationship between neither one of the dummy variables and the 
stock return. 
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The R2 for this regression is lower than the R2 in the first regression. Here, 2.78% of the 
change in the stock return can be explained by the other variables in the regression. The 
adjusted R2 is as mentioned before, lower than the R2, which is how it should be. The 
adjusted value for this regression is 0.0249; the variables can explain 2.49% of the change 
in the stock return. 
For both regressions, it is apparent that there is a lot of information missing in order to 
explain the majority of change in either the stock return or the bond return. It is also 
interesting to look at the results that follow from the adjustments of heteroskedasticity. 
 
Heteroskedasticity was found in the original set up of the variables, and without making 
any adjustments to our variables, the result cannot be fully trusted. Therefore, there are 
changes made in different ways in order to eliminate that effect and provide more reliable 
results.  
 
For the first regression with the bond return, it was possible to adjust the variables enough 
by taking the logarithm of the y-variable which is the bond return. The results are 
presented in the table below.  
 
Table 14 - OLS Regression log Bond Return 

Bond 
Return Coef.  Std. Err. t P>t [95% conf. Interval] 

Stock Return 0.0155 0.0112 1.39 0.165 -0.0064 0.0375 

Debt Ratio -0.0138 0.0213 -0.65 0.516 -0.0556 0.0279 
250-Days Stock 

Volatility -0.0011 0.0003 -3.63 0.000 -0.0017 -0.0005 
Market 

Capitalization -1.86e-13 4.63e-14 -4.02 0.000 -2.77e-13 -9.53e-14 
Rating 0.0474 0.0100 4.73 0.000   
__Cons -4.802 0.0466 -98.38 0.000   
Sector Yes      

R2 0.0396      
R2 Adjusted 0.0322      

Observations 1972      
 
The significance level is still set to 5% and is the same for all the tests that are made in 
this thesis. In the table above is the results that follow the regression where the error term 
is adjusted for heteroskedasticity because that was not constant previously.  
 
The results are different where the logarithm of the y variable is used compared to the 
regression where the y-variable was the normal bond return. In this regression, two 
control variables are significant, and both of them have a negative coefficient. The 250-
days stock volatility has a p-value that is 0.000 which is smaller than the significant level 
of 5%. Therefore, it shows that there is a significant relationship between the bond return 
and the 250-days stock volatility. If there is a one percentage point increase in that 
variable, it will lead to a decrease of 0.0011. The second variable that has a negative is 
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market capitalization. The p-value is 0.000, and hence, there is a significant relationship 
between the bond return and the market capitalization. If there is a one percentage unit 
increase in the market capitalization that will lead to a decrease of 1.86e-13, that is a 
minimal decrease in the bond return. 
 
It is found that there is a significant relationship with the bond return and the rating. A 
company that has a rating have a positive relationship with the bond return. If there is a 
rating that will have a 0.0474 increase in the bond return compared to a company that 
does not have a rating. It is also found that there is a significant relationship between 
some of the sectors and the bond return. For the sectors that have a significant 
relationship, those sectors have a positive effect on the logarithm of the bond return. 
 
For this regression, the R2 is 0.0261 that shows that the independent and control variables 
explain 2.61% of the change in the bond return. The adjusted R2 is 0.0232; the other 
variables can explain only 2.32% of the change in the bond return in the regression. 
 
By using the neutral logarithm, the heteroskedasticity is solved for the regression with 
the bond return. Therefore, it is possible to trust this regression more than the one that 
was previously presented.  
 
As mentioned earlier in this chapter, it would be interesting to look at the differences in 
the result when there is heteroscedasticity and when that is solved. As shown in Table 12 
and Table 14 there were two different regressions made. The first one, Table 12, was 
made with the normal regression without making any adjustments and the second 
regression, presented in Table 14, was made with the logarithm of the bond return. There 
are several differences when comparing the two regressions. When the logarithm of the 
bond return, the R2, and the adjusted R2 are lower than what they are in the heteroskedastic 
regression. Less of the variables in the regression can explain the change in the 
logarithmic bond return when the standard error is constant for the variables. The 
heteroskedasticity influences the first regression, in Table 12, that the variation in the 
standard error makes it possible to explain more of the changes in that regression. Because 
less of the change in the dependent variable is explained in the homoscedastic regression.  
 
Regarding significant variables there are not any large changes, for both regressions the 
same variables show a significant relationship with the bond return. Although, it shows 
that the coefficients are higher for all variables in the second regression than what they 
are in the first regression where there is heteroskedasticity. Even when it is found that 
there are changes in the results after the adjustments, there are not extreme changes when 
solving the problem. 
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5.6 Quality Criteria 
 
To ensure the overall quality of empirical findings, it is advantageous to apply a method 
which encloses potential problems (Bryman & Bell, 2011, p. 157). The quality is ensured 
by evaluating the various quality concepts. The quality concepts include validity, 
reliability, and generalizability and will be further described below. 
 

5.6.1 Validity  
The measurement concept of validity concerns the quality of measurement of the selected 
concept. Further, if it measures or reflects the concept accurately (Bryman & Bell, 2011, 
p. 159). In addition, if the selected models provide a measurement of the selected 
variables. 
 
There are numerous ways of investigating the concept of measurement to ensure validity 
throughout the research. Different approaches include a reflection of the content in 
question and support from individuals close to the subject itself. Other methods include 
measurement variables observed in reality know to differ. The final approach is derived 
from the method of deduction. Deduction induced the derivation of a hypothesis, to 
ensure validity the hypothesis is to be based on previous research. The similar approach 
can exclusively be applied to the measurement section. It is done by including 
measurement components such as variables that have been used in similar studies 
(Bryman & Bell, 2011, p. 160). 
 
The validity can however not only be concerned about the empirical method. The overall 
quality of data should be included to ensure completed validity of the research.  To ensure 
the quality of the data, the sources of data need to be evaluated and carefully planned how 
to be used (Moore et al., 2016, p. 123).  
 
To ensure validity throughout the research, the authors have considered several options 
previously mentioned. The quantitative research conducted is based on previous 
semilunar research. The previous research itself has been subjected to quality control and 
ranking which helps to ensure the overall quality. Further, the authors have taken 
inspiration from previously selected variables to ensure that the quality is upheld 
throughout the empirical section. The potential problems regarding data collection have 
been solved by using available data from a credible database in Thomson Reuters Eikon. 
 

5.6.2 Reliability   
The concept of reliability is fundamentally grounded in the issue of consistency (Bryman 
& Bell, 2011, p. 157). The reliability, therefore, measures the possibility of a similar 
outcome if the research were conducted again or in a similar fashion (Bryman & Bell, 
2011, p. 42). 
 
To ensure reliability robustness of the research itself needs to be established. Further, the 
methodology section needs to be presented robustly and transparently to ensure that the 
process is fully understandable (Saunders et al., 2012, p. 192). The main threats related 
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to reliability are errors and biases from the researcher or participants. Problems stemming 
from the researcher include misinterpretation of collected data or including the subjective 
view of a matter to alter the observed result. Similar problems fall under potential 
participants. Problems include falsely delivered data or altered based on a personal 
subjective view (Saunders et al., 2012, p. 192).      
 
The reliability quality criteria are closely joint tighter with the validity criteria. If the 
reliability criterion is not met the validity criterion will consequently fail (Bryman & Bell, 
2011, p. 42). To prevent potential problems regarding reliability, the authors have 
therefore taken similar action as applied in the validity section. 
 
To prevent bias and errors during the data collection, the authors have used a reliable 
source. The Thomson Reuters Eikon platform provides unbiased and real-time market 
data which enhances the quality and reliability of the research. To prevent self-imposed 
errors from the authors, the methodology is based on previous literature well-grounded 
within the selected subject. To ensure unbiased inference throughout the research, the 
authors use a continuous revision process. The process includes a revision of the produced 
material to ensure an objective perspective. 
 

5.6.3 Generalizability  
The criteria of generalizability, or in some literature referred to as external validity 
concerns the possibility to generalize the findings to other groups (Saunders et al., 2012, 
p. 194). 
 
To ensure the generalizability criterion a well establish sampling method needs to be 
established. From the selected sample statistical inference should be conducted which 
reflect the population as a whole. To ensure a sustainable sample, a method needs to be 
applied which captures a sample which represents the population (Saunders et al., 2012). 
 
The authors have as previously mentioned the selected sampling method is a census study. 
It will eliminate the usage of a sample due to the availability of data regarding the 
population. Based on this approach a great portion of the problems regarding 
generalizability is eliminated. However, the authors have recognized and accepted the 
specific market conditions in Sweden. These market conditions might imply limitations 
in generalizability on a nation-wide base. However, the research question and purpose 
are grounded in the Swedish market which requires the authors to oversee this potential 
flaw. 
 

5.7 Ethical and Social Considerations 
 
Throughout the data collection and statistical testing process, the authors have followed 
the ethical and social considerations previous presented in chapter 2. The collected data 
has been through the Thomson Reuters Eikon and DataStream, which are provided by the 
Umeå University Library, who also paid for the subscription. All collected data is publicly 
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available and collected without violating the integrity and corporate specific 
confidentiality matters.  
 
The statistical methodology has been structured in a fashion by the authors to ensure 
transparency throughout the process. The collected data has been processed solely 
through excel to ensure the integrity of the data as a whole. The statistical software used 
has been STATA. Licenses to the software have been provided by Umeå School of 
Business, Economics, and Statistics to ensure no property rights have been violated. 
Further, the output of the statistical tests has been posted in the empirical results to ensure 
transparency.  
 

5.8 Summary of Hypotheses 
 
To finish up the final section of the chapter of empirical results all the results that are 
found will be summarized and so will also the result whether the hypotheses are rejected 
or not. 
 
Table 15 - Summary of Main Hypotheses 

Hypothesis Result P-value 
H0 (1): There is not a relationship between bond return and 

stock return Cannot Reject 0.165 

H0 (2): There is not a relationship between stock return and 
bond return Cannot Reject 0.165 

 
 
Table 16 - Summary of Supportive Hypotheses 

Hypothesis Result P-value 

H0 (1a): There is no significant relationship between the debt 
ratio and bond return Cannot Reject 0.516 

H0 (1b): There is no significant relationship between the market 
capitalization and bond return Reject 0.000 

H0 (1c): There is no significant relationship between the 
standard deviation of stocks and bond return Reject 0.000 

H0 (2a): There is no significant relationship between the debt 
ratio and stock return Cannot Reject 0.122 

H0 (2b): There is no significant relationship between the market 
capitalization and stock return Reject 0.000 

H0 (2c): There is no significant relationship between the 
standard deviation of stocks and stock return Reject 0.015 

 
As shown in Table 15 and Table 16, the results following the testing of the hypotheses 
are presented. Neither one of the main hypotheses can be rejected, and therefore, there is 
not a significant relationship between neither the bond return and stock return nor the 
stock return and bond return. The results of the conducted tests for the supporting 
hypotheses shows that four of the supporting hypotheses are rejected. It also shows that 
two of the supporting hypotheses cannot be rejected.   
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6. Analysis 
This chapter will further analyze the previous presented empirical results in relation to 
the research question. A discussion regarding each selected variable will be conducted 
with corresponding literature. The overall discussing will provide an answer to the stated 
research question and purpose of the research.   
 
The purpose of this research is to investigate and analyze if Swedish corporations are 
making an optimal capital structure decision when searching for external financing. That 
is based on the capital structure and specifically the potential co-movement of the 
corporate stocks and bonds. To fulfill the purpose, the authors have statistically tested the 
correlation between stocks and bonds of listed Swedish corporations. The stock-bond 
correlation was tested together with the selected variables to answer the research question. 
 

6.1 The Stock-Bond Co-Movement 
 
Because the main purpose of this research is to investigate if Swedish corporations are 
making optimal financing decision based on the potential stock-bond correlation. The 
first step was to conduct empirical tests that are found in the previous section. Due to the 
diversity in the selections of the dependent variable in previous research, the authors 
decided to apply two models for the test of the relationship. One with the stock return as 
the dependent and another one with the bond return as the dependent. The bond return as 
the dependent variable will be discussed first followed by the result of the model 
including the stock return as a dependent variable.  
 
The most comparable research applied as a base for this research presented by Kwan 
(1996) which tested the relationship between stocks and bonds. Similar to the model in 
this research is the selection of bond return as a dependent variable. Different from the 
conducted research in this paper is the selection of change in bond return instead of bond 
return itself (Kwan, 1996, p. 66). Due to the differences, the researches fall under the 
same purpose of testing individual stock and bond correlation. As previously presented, 
subjecting our model with bond return as a dependent variable for statistical testing the 
result is not significant at the 5% level. The results show that the bond return does not 
have any significant effect on the corresponding stock return. The presented result is not 
in line with previous research. Kwan (1996, p. 73) showed a positive correlation between 
stock and bonds at the individual firm level. Further studies have previously modeled the 
stock-bond relationship with stock return as the dependent variable. Kwan (1996) further 
analyzed the stock return as a dependent variable which is in line with our second model.  
 
The previous research concerning this approach is not showing any direct related 
characteristics compared to this research. The differences that are shown in the models 
and terms of focus on aggregate level compared to the firm-specific level. They, however, 
are concerned with approximately the same questions which makes them applicable to 
this research. 
 



 

 
59 

 

Nieto and Rodriguez (2015) found that the correlation between stocks and bonds varies 
in different aspects depending on the expectations on the future, types of firms and risk 
levels of the company along with other factors. Although it varies with time, they found 
that there is a positive relationship between the leverage ratio and the stock-bond 
correlation. Campbell and Ammer (1993, p. 32) found that the same variables that are 
used to forecast the excess stock return can also be used to forecast the excess bond return. 
They also found that there is less volatility in the bond market compared to the stock 
market that comes from news regarding the future. They conclude that the correlation 
between stock and bond returns is low. It can be due to that some variables offset the 
positive covariance of others. The variations in the results of the variables contribute to 
making the returns covary negatively (Campbell & Ammer, 1993, p. 33). The research 
by Shiller and Beltratti (1992) studied the correlation between stock and bonds, but the 
variables that they used are further away from this research compared to other researches. 
Their focus was to look at the long-term interest rates and the long-run interest rates. They 
found that there is a negative correlation between the returns and the long-term interest 
rates. Whereas it was not any evidence that there is a correlation in the bond and stock 
market and the long-run inflation (Shiller & Beltratti, 1992, p. 44). It was also found that 
there is a positive correlation between the excess stock return and excess bond return 
(Shiller & Beltratti, 1992, p. 35). 
  
As seen in previous research there is no clear trend regarding consistency in the results 
of the correlation. Returning to the stated research question, the regressions shows that 
there is no clear relationship between stocks and bonds. The result shows that there is a 
positive correlation between the stock return and the bond return through the coefficients. 
However, neither one of these has a significant effect on the relationship with one another.  
 

6.2 Analysis of Control and Dummy Variables  
 
There were several control variables incorporated in this study to further investigate 
factors that can explain changes in the dependent variable further. The control variables 
were presented earlier and motivated why they are used in this research. In this section, 
the results for each one of the control variables are compared with the results in other 
researches.  
 

6.2.1 Debt Ratio 
Nieto and Rodriguez (2015, p. 709) used leverage as a scale factor to see if it could 
produce a stronger relationship between the stock-bond correlation. They found that there 
was a stronger relationship for that correlation for firms with higher leverage ratios. They 
used the debt ratio in different aspects and also looked at the average leverage for different 
industries (Nieto & Rodriguez, 2015, p. 713). Because they looked at the variable in 
different ways, the findings differed as well. The overall finding was that there on average 
is a positive and significant relationship between the debt ratio and the stock-bond 
correlation. They concluded that the leverage from the debt ratio has a positive correlation 
and that it is possible to use to assess the target leverage ratio (Nieto & Rodriguez, 2015, 
p. 740).  
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The findings in this thesis do not follow the findings by Nieto and Rodriguez (2015). 
From the regressions, neither one of them shows a significant relationship between the 
debt ratio and the dependent variable. Our findings show that the coefficients in both 
regressions are negative. Thus, an increase in our regression decreases both the stock 
return and the bond return. Therefore, it does not give anything positive to investors from 
the increase in financial risk. From that standpoint, it would not be sufficient to choose a 
company with a lot of debt. Although, there is not a significant relationship between the 
ratio and the return, and it might not be the same result if conducting the research again. 
Hence, it should affect neither the capital structure decision nor investors decisions. 
 

6.2.2 Market Capitalization  
There are several ways that the size of a corporation can be measured, and different 
researches are using different measurements. Nieto and Rodriguez (2015, p. 713) used 
the logarithm of the total assets for their research and mentioned other options that could 
be used. They used the size of the corporation because it could help to look at the optimal 
debt ratio if it contributes to a higher correlation. It tends to show that larger companies 
have more tangible assets and that gives the higher debt ratio (Nieto & Rodriguez, 2015, 
p. 735). As mentioned about their findings of the debt ratio has a significant positive 
relationship, which relates to the size of the firm, because it has an impact on the debt 
ratio (Nieto & Rodriguez, 2015, p. 740). Frank and Goyal (2009, p. 8) also used the 
logarithm of assets as their determinant of size. They found that there is a significant and 
positive relationship between the debt ratio that was used and the size factor that they 
used. 
 
Instead of using the logarithm of assets, as the mentioned researches use, market 
capitalization was used as the measurement of size. Dang et al. (2018) discuss many 
options to measure the size of a company and that the logarithm of assets at the market 
capitalizations can be used in the same context. The size measurement that is used in the 
research show result that the market capitalization has a significant relationship with both 
the bond return and the stock return. Although, the result shows that there is a negative 
relationship, even if it is a very small negative relationship, making it almost uncorrelated. 
Compared to the other results the size has a positive impact on the debt ratio which leads 
to a positive change in the return. The decrease that was found is not shocking, because 
when looking at the asset pricing model introduced by Fama and French (1992), when 
expanding the CAPM, they introduced other factors. In their model, they have a size 
factor that affects the return. Larger companies often have a lower return than smaller and 
more volatile companies. Therefore, it is a possibility that that effect can also be found in 
a regression looking at returns, where there is a decrease in the return when there is an 
increase in the market capitalization. 
 

6.2.3 250-Days Stock Volatility 
The last control variable that was used in the regression is the 250-days stock volatility. 
Risk of the stocks can be presented in many different ways. It has been used differently 
in different researches, but it is a variable that in one way or another has been used. Nieto 
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and Rodriguez (2015, p. 712) used total risk, systematic risk, and idiosyncratic risk. They 
found different results for the different types of risks that they incorporated in their 
regression. The idiosyncratic risk was found to have a positive and significant relationship 
with the companies bond and stock returns (Nieto & Rodriguez, 2015, p. 727). Another 
finding was that there is a negative correlation between the returns and the aggregated 
systematic risk. Therefore, two different types of risks have a different relationship with 
the correlation of the returns, because one has a positive relationship, whiles the other has 
a negative relationship (Nieto & Rodriguez, 2015, p. 739). Frank and Goyal (2009, p. 10) 
used the variance in the stock return as their measurement of risk for the stocks in their 
research. They found that there is a negative correlation between leverage and the 
variance of the stock return (Frank & Goyal, 2009, p. 14).  
 
The results from this research show that the 250-days volatility of stocks has a significant 
relationship with both the regressions. As Frank and Goyal (2009) found, this research 
also shows that there is a negative relationship between the risk that follows stock returns 
and the bond return. Comparing our results with Nieto and Rodriguez (2015), we have 
found different effects that the risk has on the correlation. They separated the systematic 
and idiosyncratic risks and saw that they have a different effect on the correlation. 
Meanwhile, the 250-days stock volatility incorporates both risks. That is based on the 
movements of the stock returns, which according to CAPM includes both the systematic 
and firm-specific risk as mentioned in chapter three (Sharpe, 1964). That makes it 
difficult to directly compare the results of the effect that volatilities have on the returns. 
 

6.2.4 Industry 
The first dummy variable that was used is an industry dummy, to represent the different 
industries which the companies operates in. Nieto and Rodriguez (2015, p. 711) only used 
three sectors in their research which were industrial, financial and utility. They found that 
there were different effects on the correlation between the stock-bond return for different 
sectors. In their findings, they found that the industry was an important factor that 
influenced the correlation. The most visible result was that the correlation between stock-
bond return was higher for companies working within the utility sector, compared to 
industrial and financial companies. They also found that the correlation was significantly 
decreasing for industrial companies (Nieto & Rodriguez, 2015, p. 727). 
 
Even if Frank and Goyal (2009) have a large focus on the capital structure of companies 
and not specifically on the relationship between stock returns and bond returns. They 
found that the usage of debt differs between sectors. Therefore, sectors could affect 
capital structure (Frank & Goyal, 2009, p. 8). They looked at the median ratios of growth 
and median leverage for industries (Frank & Goyal, 2009, p. 9). They found that 
industries where the median firm what high leverage lean towards having high leverage 
(Frank & Goyal, 2009, p. 26). They also found that there are different results for variables 
whether the dummy variables related to industries are included or not. For some of the 
variables in the regression the variable change from being positive to negative or the other 
way around (Frank & Goyal, 2009, p. 24).  
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The findings made in this research support the previous findings that the sector can 
influence the correlation and that it can also relate to the capital structure of a firm. It is 
shown for the first regression, with the logarithm bond return, that some industries have 
a significant relationship with the dependent variable. Meanwhile, the other industries do 
not have a significant relationship. The variables that have a significant relationship also 
have a positive impact on the logarithm bond return if the company operates in those 
industries. For the regression where the stock return is the dependent variable, the results 
are different. In this regression, it is not found to a significant relationship between the 
stock return and any of the industries. The result could relate to the findings of Frank and 
Goyal (2009) because there could be different aspects in industries that relate and boost 
the effect that the industry has on the leverage. 
 

6.2.5 Rating 
The second dummy variable used was rating, and more specific whether the firm has a 
rating or not. Frank and Goyal (2009) incorporated the variable in their research and did 
not have a lot of focus on the result that follows the rating. Although, it was found that 
there is a significant relationship between the rating and the total debt to market assets 
and total debt to book assets. The relationship there is not very clear because it can differ 
whether there is a negative relationship or not (Frank & Goyal, 2009, p. 25).  Kwan (1996) 
looked at the effect of different rating and the correlation between stocks and bonds 
changes with firm-specific information. He found that high rated bonds, e.g., AAA-rated 
bonds are stable, and they are insensitive to firm-specific information. Meanwhile, the 
lower rated bonds are more sensitive to firm-specific information, and so is the correlation 
between stock and bond when there are lower ratings (Kwan, 1996, p. 65). 
 
Our findings show that there is a positive and significant relationship between the rating 
and the logarithm of the bond return. But in the regression with the stock return, it is not 
a significant relationship between the two. Because rating can be related to the risk of a 
company it could be possible that an unrated company should compensate for the extra 
risk in the returns. Although, it was found that there is a positive relationship, and this 
could relate to the discussion by Frank and Goyal (2009, p. 10) of the restrictions to the 
debt market. Therefore, it could be that more companies are rated that have more 
outstanding debt in total compared to unrated companies.   
 
Overall the findings show that the results from previously made research are different in 
many aspects. It could be because it still is missing a lot of research looking at the direct 
correlation between stock and bond returns. There is also missing data in the field, and 
the data that exist are hard to find. Although, the results that are found can still be used 
when making capital structure decisions.  
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6.3 The Financing Decision and Related Theories   
 

6.3.1 Capital Structure 
The purpose of this research is to investigate and analyze if Swedish corporations are 
making an optimal capital structure decision when searching for external financing. 
Above we discussed the results based on the statistical tests and how they compare to 
previously conducted research within the same area. In the consecutive section, the 
authors will discuss and analyze the findings in relation to the purpose. The discussion 
will therefore be based on the previously stated financial theories from the theoretical 
framework. 
 
The discussion regarding the capital structure begins at the Modigliani Miller theorem. 
The theorem states as previously discussed the different approaches regarding capital 
structure and its effect on the corporation market value. The different approaches suggest 
that capital structure is irrelevantly followed by the revision of the theorem that a 
corporation should maximize debt. Based on the conducted research a discussion is 
possible to conduct. If the market value of a corporation should be affected based on the 
issuance of debt or equity, following the corresponding movement of the two 
components. 
 
Following the theorem by Modigliani and Miller (1958), they state that capital structure 
is irrelevant. Should this theorem hold in relation to the conducted research one option 
should not have a significant relationship over the other and vice versa. Hence, selecting 
one option over the other should not have any effect on the firm’s market value. Based 
on the findings of this research we have observed that there is no significant relationship 
between stock and bond returns. Hence, the Modigliani and Miller theorem seems to hold. 
The stock return of a Swedish corporation currently moves independently of a bond. 
Therefore, issuing one over the other would not affect firm value stemming from an 
increase in the value of the corresponding instrument. 
 
The usage of two regression models presented a result which as stated above did not show 
significant result. However, there were several possibilities that the capital structure 
irrelevance theorem would have failed. As presented above the theorem would hold if 
both variables showed the non-significant result. However, a result which would indicate 
a significant relationship in one of the models could break the theorem. If one variable 
had a significant relationship over the other, it would be more advantageous to hold the 
particular security. This from the increasing value of one variable stemming from the 
increase in the other. Which means that one of the selected variables would be preferable 
over the other. Hence, an optimal capital structure would be able to derive breaking the 
Modigliani and Miller theorem.  
 
Expanding the capital structure discussion beyond the Modigliani and Miller theorem 
similar conclusions can be drawn based on the results. A significant relationship might 
have the ability to show alternative suggestions to the current theories. However, with a 
non-significant result, there is a lack of evidence that the theories will not hold. The 
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remaining theories include the static trade-off by Myers (1977) and pecking order theory 
by Myers and Majluf (1984). The trade-off theory argues for an optimal corporate debt 
policy by making a trade-off between leverage and a significant level of debt (Myers, 
1977, p. 147-148). Based on our research we do not have any significant results that 
would imply that the theory is not applicable. However, it is of importance to understand 
that the theory itself is not fully relatable to the conducted research. The authors showed 
that in theory, the theory is applicable. That does not imply that the conducted research 
has evidence that corporations are applying the theory in reality. The result is similar 
when applying the result to the pecking order theory. The pecking order is more focused 
on the prioritizing of internal cash flows as the main financing alternative (Myers & 
Majluf, 1984, p. 219). Our results show that there is not any empirical evidence that the 
pecking order is not applicable. However, following the same argumentation as the trade-
off theory, we do not have any empirical evidence that corporations are applying the 
theory either. The trade-off theory and pecking order theory are presented as two 
competing theories regarding the capital structure decision (Fama & French, 2002, p. 1). 
Being able to present this statement would imply a similar result as presented in the 
discussion regarding Modigliani and Miller. In this case, the result would have to show 
the significance of one variable. More specific a significant result on bond return would 
have been required. Hence the trade-off theory would still hold, but the pecking-order 
would fall. This as a result of debt being preferable due to the significant effect over 
equity.  
 
The authors have presented the effects on the capital structure theories based on the 
empirical result derived from the statistical tests. Based on the result the authors have 
shown that the theories are possible to be applicable based on the stock-bond correlation. 
The derivation of the following discussion is from the lack of significance in the models 
which does not show that it would be more desirable to issue one security over the other.  
 

6.3.2 Shareholder and Stakeholder Theory  
Following the purpose of the research, a discussion is to be conducted regarding which 
one of the shareholder or stakeholder theory is the most applicable. Thus, which of the 
theory can explain a potential value creation best based on the stock-bond correlation. 
Based on the result it is observed that there is not a significant relationship between stock 
and bond returns. That implies that stocks and bonds move independently of each other. 
Furthermore, based on the result it would imply that stocks and bonds issued by the same 
corporations should be managed as individual entities. 
 
Based on the non-significance between stock and bond returns the authors have the 
possibility to fulfill the purpose. Due to the independence of stock and bonds, it would be 
reasonable to assume or further recommend the corporations to channel value to both 
shareholders and stakeholders. Due to this fact, the corporations, therefore, need to widen 
their focus beyond their shareholders, which follows the stakeholder theory by Freeman 
(1984). The theory further suggests that more individuals care about the achievements of 
the corporation (Phillips, 2003, p. 16). Further evidence pointing out that Swedish 
corporations need to value their bondholder is the recent development of the market. The 
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Swedish bond market has seen rapid growth in the last couple of years and corporations 
is currently relying more on bonds as a financing option (Bonthron, 2014, p. 2).    
 
Shifting focus to the shareholder theory the authors can only recognize one possible 
outcome where this theory would be applicable. The shareholder theory states that the 
corporation and its employees should only focus on creating values for the shareholder 
(Friedman, 1962). The required outcome should, therefore, have been a result suggesting 
perfect correlation between stock return and bond return. As a result, the stock return 
would dictate the bond return. Hence the bondholders could indirectly achieve return 
without the corporation giving them any attention. However, this statement is relatively 
vague since it is reasonable to assume that the corporation is required to present value to 
the individuals who provide capital.  
 
The discussion above has provided arguments regarding the financing decisions of the 
corporation and which interests they need to address. It is reasonable to assume a focus 
on the stakeholder theory based on the presented result. The implications suggest that the 
corporation both needs to address its shareholders and bondholders.  
 

6.3.3 Investment Theories 
The conducted research has further discussed the role of the investor and how they may 
act based upon the correlation of stock and bonds. The three theories presented in the 
theoretical framework included the preferred habitat theory, the rational choice theory, 
and the modern portfolio theory. The consecutive discussion will discuss these theories 
in relation to the corporation financing decision in relation to the results of this research.     
 
The preferred habitat theory discusses the maturity of bonds together with the length of 
the interest rates. It is known that there are different maturities for bonds which 
determines the longest life that a bond can have if it lives throughout the whole maturity 
time (Modigliani & Sutch, 1966). That is a big difference to stocks that have infinite life. 
It can contribute to the result of stocks and bonds are independent of one another. If the 
investors would combine bonds with different maturities from the same company. Each 
bond will liquidate at different points in time which could spread the risks. Those risks 
could be related to changes in interest rates over a long spectrum of time. Therefore, it 
can be hard to compare a cluster of individual bonds with the stocks and instead look at 
them individually. Hence, it is possible for corporations to use both of the financing 
options since the options should be looked at individually and are not seen as substitutes. 
Instead, they are complements to each other 
 
The rational choice theory discusses the behavioral aspect of investments. As previously 
described the idea is that the choices should always be made to give the most benefits or 
maximize the utility of an individual (Elster, 1986, p. 15). From the low observed 
significance of the test, the authors can conclude that the rational choice theory seems to 
fit. Due to the result, it would imply that the markets would be dependent on another 
factor, possibly closely related to the characteristics of the specific instrument. For 
example, it would be more likely that the bond market is based on the general interest 



 

 
66 

 

level and underlying risk level. The result, therefore, implies that the markets follow a 
rational behavior. Due to the fact that the markets are independent of each other and most 
likely follow more market-specific variables. The independence of the markets further 
gives an argument for the rational choice theory. Since one of the core assumptions is the 
selection of an investment option should not affect the value of another option (Tversky 
& Kahneman, 1986, p. 253). 
 
Following the discussion above the result would imply that the modern portfolio theory 
is applicable. The modern portfolio theory gives the concept of diversification to match 
the investors' individual risk tolerance (Markowitz, 1952). Based on the non-significant 
result and arguments of the market independence both bonds and stocks could be used to 
diversify a portfolio. Thus, investing in two highly correlated instruments increases the 
risk of the portfolio significantly. Because if one instrument goes broke the chance of the 
other one following the same path is likely (Fabozzi et al., 2002, p. 8). Following this 
argument, it would be reasonable to imply based on the result that investor would see 
both the stocks and bonds of one company as a feasible investment. Due to the 
independence of the instruments and lower chance of both performing in a similar 
fashion.  
 
From the discussion above the authors have presented arguments pointing towards the 
independence of the stock and bond market. Further, it implies that it would be a feasible 
option to combine the issue of both stocks and bonds. That from the desired of the investor 
to diversify their portfolio. As the modern portfolio theory (Markowitz, 1959) discusses, 
it is essential that the portfolio is diversified to minimize the risk for the investor. Because 
it is found that bonds and stocks are uncorrelated, it is possible to combine both in a 
portfolio, even if they are from the same corporation. The risks are different for the two 
instruments, and the time-horizons for the two are different and can potentially 
complement each other in a portfolio. 
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7. Conclusion 
In this final chapter, the conclusion of the result and analysis is presented. The conclusion 
will connect back to the research question that was presented in the first chapter. It will 
be discussed how these findings can be used in the future. The chapter will also be used 
as a base for ideas what can be done for future research. 
 

7.1 Conclusion 
 
The purpose of this research is to investigate and analyze the financing decision of 
Swedish corporations. More specifically, the financing decision itself based on a potential 
co-movement between stocks and bonds. This research aimed to investigate further the 
stock-bond co-movement and the underlying variables which could affect the 
corresponding return of stocks and bonds. Further the authors included a secondary aim 
to investigate further and fill the gap regarding dependency. The intention of this 
approach were to clarify which one of the returns should be dependent on the other. 
 
When investigating the previously conducted research, it was found that the majority of 
the previous work was done on an aggregated market level. Therefore, the idea of the 
research grew from the discussions of the low amount of previous research conducted on 
firm-specific stock-bond correlation. Together with the growth of the Swedish corporate 
bond market and the discussion of the optimal capital structure. From the derived gap and 
purpose the authors derived the following research question 
 
What is the relationship between a corporation’s bond return and stock return? 
 
The foundational theories of capital structure such as Modigliani and Miller, pecking 
order and the static trade-off theories were presented in the analysis. The theories 
regarding capital structure were presented to highlight the different alternatives regarding 
the composition of it. The Modigliani and Miller theorem argues for the irrelevance of 
capital structure. Furthermore, the pecking order and trade-off theories give two opposite 
view on potential compositions of debt and equity.  The capital structure theories were 
presented together with theories regarding investment strategies. The preferred habitat 
theory and rational choice theory captured the behavioral aspect of the investor. Based on 
the result the theories were included to present any specific behavior by the investors 
when investing in a corporation stocks and bonds. To further understand the desirability 
of firm-specific stocks and bonds the authors used the modern portfolio theory. Based on 
the result this theory was intended to explain if the two instruments were suitable to 
diversify in a portfolio. Finally, shareholder and stakeholder theories were presented. 
Based on the result these theories intend to explain the responsibility of the corporation 
and if it should be centered around shareholders or expanded beyond.  
 
The empirical results showed that there is no significant relationship between stock and 
bond return and vice versa. Following the underlying variables, there are only a few which 
show significant effect. However, concluding the combinations of the control, dummy 
and independent variables, they do not give a clear explanation of the movement in the 
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dependent variable. The conclusion which can be drawn from the result is that the 
correlation of stocks and bond does not matter when conducting financing decision.  
 
The drawn conclusion implies that the relevant capital structure theories are applicable, 
however without a scientific result that they are used by Swedish corporations. The results 
further imply that there is a current rational behavior on the market. That is based on the 
assumption that there are other more related variables affected each specific market. Thus, 
investors base their decisions on these factors rather than on the other market securities. 
Following the independence of stocks and bonds, they seem suitable to diversify to 
mitigate risk which follows the modern portfolio theory. The arguments regarding 
independence are further strengthened due to the preferred habitat theory. Due to the finite 
life of bonds the investors most likely reason that the securities are independent of each 
other. The contrast of stocks is the assumption of infinite life thus following completely 
different characteristics than bonds.    
  
In the end, the authors have shown that there is most likely a demand for both stocks and 
bonds. The conclusion ends in the initial capital structure discussion regarding the 
irrelevance of it. Based on the stock-bond correlation on the Swedish market it seems the 
dilemma between debt-equity still exists. Based on that there are still no distinct answers 
to which one of the two is the best option for a company’s success. 
 

7.2 Theoretical and Practical Contributions 
 
This research has contributed to the previously mentioned gap in the research regarding 
the stock-bond correlation. Specifically, regarding the correlation on a firm-specific level. 
Further, it has contributed to the discussion regarding the development of the Swedish 
bond market. The market has seen rapid growth during the last ten years, and the 
conducted research contribute to the understanding regarding firm-specific characteristics 
on the market.   
 
The research has further contributed to the selected theories in relation to potential stock-
bond correlation. However, the presented empirical result did not show any significant 
result on both stock and bond returns. Therefore, the authors do not have any significant 
arguments against the stated theories. Following the authors have shown that the theories 
are applicable when researching the stock-bond correlation. However, as mentioned 
throughout the research there are not any results showing that the corporations are 
applying these theories.   
 
The practical contributions provide a deeper perspective regarding the potentially 
affected stakeholders. The result has shown the independence of stocks and bonds which 
will be helpful for those being active in the specific markets. The result has more 
specifically contributed to the corporate capital structure decision and corresponding 
investors. Investors do not have to make a specific decision when they build their 
portfolio. Further, they can make decisions between stocks and bonds without excluding 
one over the other. This is based on the finding that the stocks and bonds move 
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independently of each other. The same follows the corporations when they conduct their 
capital structure decision; it is not found that one has a positive or negative effect over 
the other. The corporations can, therefore, issue the specific instrument of their choice 
and what is the most suitable for the time.  
 

7.3 Suggestions on Future Research 
 
In the first chapters, the authors stated the known limitations which arise from structuring 
the research question and corresponding methodology. It is therefore recommended to 
state future recommendation on the research topic to overcome these limitations 
(Saunders et al., 2012, p. 602). The authors have consequently derived suggestions for 
future research. Both to overcome the limitations and further approaches to enhance 
knowledge on the selected area. 
 
The main delimitation which seems the most relevant to address is the one regarding the 
deep connection to economics. The result implies that there might be other factors 
affecting stocks and bonds beyond the variables selected in the research. The authors, 
therefore, suggest that research is conducted when excluding the corporations from the 
equation. The research would then shift from business administration to solely 
economics. This to analyze the underlying drivers of the stocks and bond market and 
potential correlation. One example could be to include the interest rates and see whether 
that would increase the R2. It could also be a good idea to use the same size factor as the 
other researches to make it possible to compare these results 
 
Another stated limitation has been regarding the size of the selected data. For further 
research, it would, therefore, be appropriate to include a greater amount of data. The 
authors selected to eliminate corporations which had been delisted from the Swedish 
stock market. If some corporations would have been listed through the majority of the 
chosen period, it would, therefore, be feasible to include them. It would further be 
interesting to conduct the same research on a Nordic base. By extending the region itself, 
it could be a feasible approach to investigate similarities and differences found in each 
Nordic country. 
 
Due to the low amount of conducted research, it would be feasible to take another research 
approach. Another suggestion to future research would, therefore, be to take a qualitative 
approach regarding the financing decision. This by analyzing the decision-making and 
the process of it regarding capital structure. One approach could, for example, include a 
sample of CFO´s in listed Swedish corporations. The aim could further be how they 
consider the possible stock-bond correlation when making capital structure decisions. 
 
Finally, it is reasonable to acknowledge the characteristics of the Swedish bond market. 
As discussed throughout this research the Swedish bond market has seen rapid growth 
throughout the current business cycle it. Since the development of the market has 
happened during the last ten years, the authors, therefore, suggest that the research is 
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repeated. It should be done within the near future to analyze if the result reflects the 
characteristics of the market or if it was temporary. 
 

7.4 Ethical and Social Considerations  
 
When finalizing the conducted research, the authors can conclude that they have applied 
the stated ethical and social consideration throughout the process. The authors have 
worked independently and derived the purpose and research question from an observed 
gap. The authors have discussed and overcome problems regarding the data collection 
process. Mainly by relying on secondary sources which have been retrieved through 
credible and well-established platforms. Furthermore, the authors have distanced 
themselves from the findings to ensure an objective standpoint. Finally, the research is 
intended to be structured in a fashion to guide and provide understanding to the reader 
about the whole process. This to ensure transparency regarding every chosen theory and 
conducted test.  
 
The authors are further required to present potential ethical and social considerations 
regarding the findings of the conducted research. The authors have not observed any 
ethical or social problems from our result. The reason for this standpoint is the low 
significance of the result. The authors have concluded that the stock and bond market 
move independently of each other. Potential problems which would arise ethical 
problems would have been a significant result on bond returns. With significance on 
bond, the return would imply a potential incentive for a corporation to issue more debt. 
Higher leverage could further imply higher risk, both firm-specific and on a societal level. 
From this argument, the finding of this research could imply an argument to high leverage 
and balance the capital structure between equity and debt.  
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Appendices 
Appendix 1: The Credit Rating Scale  
 

Moody’s Standard and Poor (S&P) and 
Fitch 

Aaa AAA 
Aa1 AA+ 
Aa2 AA 
Aa3 AA- 
A1 A+ 
A2 A 
A3 A- 

Baa1 BBB+ 
Baa2 BBB 
Baa3 BBB- 

 
Ba1 BB+ 
Ba2 BB 
Ba3 BB- 
B1 B+ 
B2 B 
B3 B- 

Caa1 CCC+ 
Caa2 CCC 
Caa3 CCC- 
Ca CC 
C C 

 
Source: Jewell and Livingston (1999) 
  

Investment Grade  

Non-Investment Grade  
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Appendix 2: Population  
 

Name Sector Name Sector 
AB SKF Industrials Logistri Fastighets 

AB publ Real Estate 

Akelius Residential 
Property AB (publ) Real Estate Loomis AB Industrials 

Amasten Fastighets AB  Real Estate Modern Times 
Group  

Communication 
Services 

Arise AB Utilities NCC AB Industrials 
Atrium Ljungberg AB Real Estate Nibe Industrier AB Industrials 
Avanza Bank Holding 

AB Financials Nordea ABP Financials 

Bilia AB Consumer 
Discretionary NP3 Fastigheter AB Real Estate 

BillerudKorsnas AB 
(publ) Materials Opus Group AB 

(publ) Information Technology 

Bjorn Borg AB Consumer 
Discretionary Orexo AB Health Care 

Boliden AB Materials Peab AB Industrials 

Bong AB Industrials Prime Living AB 
(publ) Real Estate 

Castellum AB Real Estate Resurs Holding AB 
(publ) Financials  

Catella AB Financials Rottneros AB Materials 
Collector AB Financials RURIC AB (publ) Real Estate 

Consilium AB Information 
Technology Saab AB Industrials 

Corem Property Group 
AB Real Estate Sagax AB Real Estate 

Electrolux AB Consumer 
Discretionary Sandvik AB Industrials 

Elekta AB (publ) Health Care SAS AB Industrials 

Fabege AB Real Estate SERNEKE Group 
AB  Industrials 

Fastighets AB Balder Real Estate Skandinaviska 
Enskilda Banken AB Financials  

FastPartner AB Real Estate Skanska AB Industrials 
Ferronordic Machines 

AB Industrials SSAB AB Materials 

Getinge AB Health Care Stendorren 
Fastigheter AB Real Estate 

Hembla AB Real Estate Studsvik AB Industrials 
Hemfosa Fastigheter 

AB Real Estate Svenska 
Handelsbanken AB Financials  

Hexagon AB Information 
Technology Swedbank AB Financials 

Hoist Finance AB 
(publ) Financials Swedish Match AB Consumer Staples 

Holmen AB Materials Swedish Orphan 
Biovitrum AB (publ) Health Care 

Hufvudstaden AB Real Estate Tethys Oil AB Energy 

Husqvarna AB Consumer 
Discretionary TF Bank AB Financials 

ICA Gruppen AB Consumer Staples TradeDoubler AB Communication 
Services 

Industrivarden AB Financials Volvo AB Industrials 
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Intrum AB Industrials Vostok New 
ventures Financials 

Kinnevik AB Financials Trelleborg AB Industrials 
Klovern AB Real Estate Wallenstam AB Real Estate 

Kungsleden AB Real Estate Victoria Park AB Real Estate 
L E Lundbergforetagen 

AB (publ) Financials Wihlborgs 
Fastigheter AB Real Estate 

Lifco AB (publ) Industrials   
 

Appendix 3: Normal Probability Plot Debt Ratio 
 

 
 

Appendix 4: Normal Probability Plot Stock 250-days Volatility 
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Appendix 5: Normal Probability Plot Market Capitalization 
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