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Abstract	  
Recent failure of such companies as Enron, Worldcom and Parmala showed that there 
are internal reasons contributing to company’s financial distress. Financial distress is a 
condition when a company fails to meet its debt obligations. Board of directors is liable 
for long-term decisions and their ineffective work in monitoring and controlling 
management can influence companies’ performance. With that in mind, in this degree 
project, we would like to answer the following research question: “What is the 
relationship between characteristics of Board and probability of financial distress, 
measured by Altman’s Z-score models in Sweden and Denmark?” 
 
The epistemological and ontological choices for our study were positivism and 
objectivism with deductive approach. We have calculated Z-scores of Swedish and 
Danish companies in order to detect distressed and healthy companies. Further on, the 
information about board composition in each company was collected; mainly we were 
interested in board independence, board size, board ownership, COB ownership, CEO 
duality and employee representatives.  
 
In order to examine if there is a relationship between board composition and financial 
distress, we have done Multiple and Binary Regression analyses. Based on the results 
we can state that board independence, board ownership and employee representatives 
and market capitalization (control variable) have significant relationship with 
probability of financial distress. Our study is interesting since we have looked at 
employee representatives, as a board characterectic that is specific for Nordic countries 
and that was not studied before. In addition, we have found that there is no CEO duality 
in Sweden and Denmark, since all companies in our sample followed the Companies’ 
Acts. COB ownership, the additional variable we wanted to test and board size have 
shown no significant relationship 
 
Key words: board composition, financial distress, board independence, board size, 
board ownership, CEO duality, COB ownership, employee representatives, Altman’s Z- 
score, market capitalization, Sweden, Denmark. 
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Chapter	  1.	  Introduction	  
This chapter begins with the introduction of our research area. We will start with the 
problem background, where a reader will be informed about previous research 
conducted in our area of interest. After the problem background, we will formulate the 
research question, the purpose of degree project and state gaps, which provided 
opportunity for our studies. The last part of this chapter will be dedicated to the 
contributions and limitations of the research paper and our choice of subject. 
	  
1.1. Problem background 
Large, small or medium-sized companies strive for success and profitability. Some of 
them are doing very good but others at some point in time fall into economic or 
financial distress. Financial distress (FD) occurs when companies fail to meet their 
obligations to creditors. It can lead to bankruptcy or liquidation in many cases however 
there are some companies who manage to recover by restructuring their business or 
making major changes. So what are those causes and reasons that influence companies’ 
performance and if there are so, can they be anticipated and managed? 
	  
In our opinion some of the events occur inevitably and cannot be eliminated or 
predicted, like for example economic downturns or unforeseen events. Besides, 
companies are going through business cycles, where the recession stage cannot be 
overcome. Those reasons can be easily explained and in most cases there is none who is 
responsible for that. At the same time researchers share the opinion that poor 
management and leadership are the reasons of companies’ failure. We can find 
numerous studies where early systems of FD prediction were developed based mainly 
on the information of financial statements. According to Lee & Yeh, financial 
statements are ex-post in nature and if we take a look at ex-ante information sources, 
corporate governance is the source that is worth considering. The authors assume that 
poor corporate governance was one of the reasons of Asian crisis in 1997 (Lee & Yeh, 
2004). Therefore, it goes without saying that the role of managers is crucial for 
companies at any stage of development. Managers are the ones who choose business 
models and make financial decisions that directly influence companies’ performances. 
But when it comes to FD, the characteristics of the board become decisive. Therefore, 
most research in this area has been done in order to observe the relationship between 
board composition and financial performance of a company. In this paper, we are going 
to look at Swedish and Danish companies and see whether management, namely board 
of directors, has an impact on probability of FD. Probability of FD is going to be 
measured by Altman’s Z-score models, which predict FD. 
 
Before we formulate the research question, we would like to discuss some of the 
previous research papers that have already been done in that area. The research area of 
corporate governance is very broad and attracts a lot of researchers’ attention. It became 
interesting to understand the role of management that regulate and run the companies. 
Researchers have recognized the importance of corporate governance many years ago. 
The focus of corporate governance research is wide and multi-faceted. In the 
introduction part we would like only to discuss studies that became an inspiration for us 
and made us interested in the topic. 
 
The majority of empirical studies, which tested the connection between corporate 
governance and financial performance, were conducted in US and some other countries 
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outside of Europe. One of the reasons for high interest in this area can be explained by 
the existence of the so-called CEO duality. CEO duality is the practice when one person 
can be appointed and take position of a chief executive officer (CEO) of a company and 
at the same time be a chairman of the board (COB). American researchers Daily & 
Dalton have made the main contribution to this aspect of corporate governance research. 
Theories have been developed in order to argue positive and negative effects of CEO 
duality on the company. Between those two contradicting theories are prevailing: 
agency theory, founded by Jensen & Meckling (1976) and stewardship theory founded 
by Donaldson (1990). The controversial theories have been developed discussing the 
pros and cons of CEO and COB positions taken by the same person. The main idea is 
that dual leadership will not allow CEO, acting as a COB, to perform and at the same 
time to monitor the performance objectively. The CEO duality has also been studied 
from an international perspective. Japanese, US and UK companies were selected in 
order to understand if there are any differences. The researchers found out that Japanese 
companies differ greatly from US and UK ones in terms of cultural differences in board 
composition (Dalton & Kesner, 1987). Thomsen & Conyon share this point of view and 
agree that cultural background can be the reason for restriction of CEO duality 
(Thomsen & Conyon, 2012, p. 143). For our study, based on two Nordic countries: 
Sweden and Denmark, we would like to see whether CEO duality takes place. Since we 
are looking at board composition in connection to probability of FD, studies testing the 
relationship between CEO duality and FD are of our interest. Conclusions of empirical 
studies are quite inconsistent. Daily & Dalton (1994) prove that there is a positive 
relationship between CEO duality and bankruptcy filing. Later another research that 
was implemented on a sample of family owned companies in Lebanon also showed a 
positive relation and therefore higher probability to default if CEO takes a position of 
COB (Salloum et al., 2013). The argument in favour of these findings is the loss of 
independence of the board. At the same time, other studies were not able to show a 
relationship between CEO duality and probability of FD (Elloumi & Gueyie, 2001; 
Rauterkus et al., 2013). We also should mention here a study made by Simpson & 
Gleason where the banking firms were selected for the sample. The authors among 
other characteristics of the board concluded that CEO duality decreases probability of 
FD (Simpson & Gleason, 1999). 
 
The number of outsiders is one of the characteristics of board composition that can 
influence the independence of board. Harris & Raviv developed a model of optimal 
board of directors, which includes such characteristics as size, number of outsiders and 
insiders, factors that influence decisions board makes when hiring outsiders or 
preferring insiders. The authors came up with a conclusion that even though companies 
prefer outsider-controlled boards, in reality it is the other way around. Companies 
would prefer insider-controlled boards if the costs of secret information about a 
company prevails the agency costs. The high number of outsiders tends to increase the 
value of a company. But in case the number of outsiders is too big, the free rider 
problem might occur and thus the effort each outsider puts in a company decreases with 
an extra outsider. Still, the outsider is considered as a guarantor of fair information 
disclosure (Harris & Raviv, 2008). Previous researchers found a positive relationship 
between the number of outsiders in the board and the probability of FD (Elloumi & 
Gueyie, 2001). Rauterkus et al. found that a large number of insiders is significant and 
positively related to the probability of FD (Rauterkus et al., 2013). In most cases the 
number of outsiders or insiders has not been considered as having significance (Salloum 
et al., 2013; Simpson & Gleason, 1999). 
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The size of the board, the number of members in the board is also considered to be an 
influential characteristic. Tanna et al. were studying the connection between efficiency 
of UK banks and board structure and concluded that there is a positive relationship 
between size and financial performance (Tanna et al., 2011). A large board tends to be 
less effective than small one (Harris & Raviv, 2008). Simpson and Gleason studied the 
size of the board, however they could not find any evidence that the size of the board 
has a significant influence on FD probability (Simpson & Gleason, 1999). 
 
The above mentioned research papers have demonstrated controversial results and 
conclusions. The reason might be in the size of samples, different choice of control 
variables and regions where those studies were implemented. All in all, we can only 
agree that the “proper” board composition can help companies to avoid bankruptcy and 
recover from FD. 
 
Studies by Fich & Slezak (2007) and Rauterkus et al. (2013) became an inspiration for 
our thesis work where we also want to test the connection between board composition 
and FD probability, which we are going to measure with the help of Altman’s Z-score 
models. Altman’s Z-score models are the most widely known. There are many methods 
and models companies use in order to predict and estimate the probability of default. 
However, Altman’s Z-score models are fairly considered being the most common and 
easy to apply. 
 
Most of the research papers also have stated that Altman’s model is more applicable to 
manufacturing companies than for nonmanufacturing, since initially the model had been 
developed on the sample of manufacturing companies, therefore it is logical to predict 
that the model will be best for those companies. To support this point of view, Platt & 
Platt have made a research where they came up to a conclusion that industry-related 
ratios increase the accuracy of the bankruptcy prediction models rather than unadjusted 
ratios (Platt & Platt, 1991, p. 1193). 
 
Samkin et al. made a research based on the sample of failed financial companies in New 
Zealand in 2011 and suggested to include the financial failure prediction models in the 
financial statements that in their opinion would improve the overall performance and 
increase the investors’ knowledge about financial state of companies (Samkin et al., 
2012, p. 80). Besides, they have calculated Z-scores for the twenty failed financial 
companies over the five years period before collapse. The conclusion they have made 
was that Altman’s model predicted correctly the imminent failure for majority of 
companies over the five years period before the actual collapse. However, authors 
agreed with the cited research of Sharma & Mahajan that ratios differ across the 
industries and non-financial factors like poor management performance also influence 
the bankruptcy (Samkin et al., 2012, pp. 79-80). 
 
Alareeni & Branson (2012) made a study, where they tested the generalizability of 
Altman’s models in the Jordanian environment. The study is interesting since it was 
tested on companies located in a Jordanian emerging market. The authors concluded 
that a model developed in 1968 works effectively. The model was successful in 
application to industrial companies, but also it works for service companies better than 
Z-score model, which is initially developed for nonmanufacturing companies. This is a 
quite fascinating conclusion. 
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Since we are going to use only financial information for the recent available year, there 
is no need to cover the problem of time horizon. It is said that Z-score shows more 
accurate score one year before bankruptcy, therefore we can consider the high precision 
level in our studies. Besides, Altman’s models are considered to be as a warning signal 
where management can undertake appropriate actions in order to avoid FD. Our 
proposition is to use Altman’s Z-score as a measure of probability of FD. 
 
1.2. Research question 
One of the possible reasons for few studies done in Europe can be explained by the 
difference in regulations and Corporate Governance Acts. Since we as students studying 
in Swedish university, we decided to choose Sweden as a country of our interest and its 
neighbouring country Denmark. Another essential reason is the absence of previous 
empirical studies in this area conducted on the sample of Swedish and Danish 
companies. 
	  
Our research question is: 
 
“What is the relationship between characteristics of Board and probability of financial 
distress, measured by Altman’s Z-score models in Sweden and Denmark?” 
 
The relationship is going to be distinguished with the help of statistical tests and 
identified as positive or negative to probability of FD. 
 
1.3. Purpose of the research 
The main purpose of this degree project is to identify the possible relationship between 
board composition and probability of FD among listed companies in Sweden and 
Denmark. Sweden and Denmark were chosen due to the authors’ interest in the 
Scandinavian region. The main focus of this paper is to examine board composition 
characterised by board independence, board size, board ownership, COB ownership and 
CEO duality. 
	  
As a measure of probability of FD, we have chosen the Altman’s Z-score models. Z-
score will be calculated based on one year financial data, since we believe it will 
provide higher precision, because it was proven to have 95 % of accuracy, one year 
prior to the failure (Bellovary, 2007, pp. 2-4). 
	  
The results of this study are aimed to fill in the gap and represent up-to-date information 
about board composition and how its characteristics could be related to FD probability 
of listed companies in the Swedish and Danish markets. We will develop first a 
database, containing our sample formed of segments with Distressed and Healthy 
companies and then build a database, containing information of board composition in 
these companies. 
 
1.4. Research gap 
There were lots of papers dedicated to corporate governance from management area and 
more than enough could be found about FD from the perspective of finance and 
accounting. We in turn would like to conduct a study that will be equally interesting 
from the finance and corporate governance points of view. We agree with many other 
researchers that the health of a company depends not only on ex-post information 
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(financial statements) but also on ex-ante information, where board characteristics are 
considered to be the one. 
	  
Since majority of previous research studies were mostly done in the USA and Canada 
and some other countries outside of Europe, we would like to analyse the Swedish and 
Danish markets. Moreover, Sweden and Denmark are parts of the Scandinavian region, 
thus this study we believe will provide additional valuable information, which can be 
used for further studies in this area.  
	  
1.5. Contributions and limitations 
The main contribution of this study is that it will be conducted in the Swedish and 
Danish markets. In addition, we would like to cover manufacturing and 
nonmanufacturing companies in those countries, and we assume that the segment size 
will be big enough to make certain conclusions and define certain trends. However, we 
understand that the size of the countries might influence the number of companies that 
we will end up with. Moreover, we did not find any database providing data for the 
characteristics of board for listed companies in these regions, therefore we will build 
our database, based on the sample of financially Distressed and Healthy companies 
measured with the help of Altman’s Z-score models. 
	  
Since we are going to do a degree project, which covers areas like corporate 
governance, finance and accounting, we would like to state that this thesis is mainly 
addressed to students, who study business, economics, management, finance and 
accounting. Managers, directors, auditors, shareholders and investors also might find 
this paper interesting because the connection of probability of FD and board 
composition is tested in Swedish and Danish markets. We believe this study might 
provide additional knowledge to investors, shareholders and directors themselves when 
making decisions. Investors and shareholders will take into consideration not only the 
profit and revenue generated by a company, but also take a look at the board 
composition, which plays a vital role in a company’s performance. In addition, it will be 
a good contribution into this area of research, since researchers can use our database for 
further studies in this area. 
	  
The main limitation of this study is that we have taken only two countries, which are 
parts of Scandinavian region. We believe further investigation in the rest of 
Scandinavian countries is possible. 
 
Another important limitation is language. We as not Swedish or Danish-language 
speakers can only analyse the information that is available in English, thus only 
companies with annual reports available in English will be selected.  
 
1.6. Choice of subject 
From the very beginning we would like to say that it was difficult to choose a topic that 
will be interesting for us both to write about. Even though we are International Business 
Program students (IBP), our focus area of advanced courses in the last year was 
different. Therefore, we wanted to choose a topic that will not only be understandable, 
but also the one that will bring new knowledge. We tried to find something, which will 
fit both fields: finance and accounting. The field of Corporate Governance incorporated 
with finance and accounting attracted us. Besides, this is the area that we have not been 
studied extensively before. It is known that managing a company is very hard and 
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responsible duty. A company’s performance depends upon many factors like strategy, 
commitments and motivation of employees, company’s positioning, etc. We thought it 
would be interesting for us to see how board composition influences probability of FD. 
  
1.7. Disposition 
Chapter 1: Introduction 
This chapter starts with the literature review of problem background and formulation of 
our research question. Later on, we are going to state the purpose of this degree project 
and state the research gap. Further on, we will talk about contributions and limitations 
of the research paper and our choice of subject. 
 
Chapter 2: Methodology of the research 
This chapter is dedicated to the methodology of the research, where we start with the 
philosophy of the research from epistemological and ontological perspectives. Further 
on the research approach, the research strategy, the research design and the research 
method will be explained. Literature, data source and ethical considerations will be 
discussed later on. 
 
Chapter 3: Theoretical framework 
Theoretical methodology is divided into two main parts: FD and board composition. In 
the first part we are going to talk about theories explaining FD and FD predicting 
method. In the second part we are going to talk about board composition in Denmark 
and Sweden, corporate governance theories and board composition indicators.  
 
Chapter 4: Practical methodology 
This chapter is dedicated to the practical methodology. We are going to define a 
segment of the research, explain the data collection, variables chosen and hypotheses 
developed. In addition we are going to talk about the multiple regression analysis we 
have chosen and check the correlation between the variables. 
 
Chapter 5: Empirical findings 
In this chapter we will present our results from descriptive statistics and statistical tests. 
The statistical tests that we used are Multiple Regression analysis and Logistic 
Regression analysis. We have also made these analyses with transformed data of 
variables into natural logarithms. 
 
Chapter 6: Analyses and Quality criteria 
In Chapter 6, we are going to analyse the results obtained in the previous chapter. We 
will connect the theoretical framework with our tested hypotheses. Later on, we will 
also discuss the quality criteria applicable to our study.  
 
Chapter 7: Conclusion and further research 
Finally, we are going to make a conclusion by answering the research question. We will 
talk about limitation of our study and make suggestions to further research. 
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Chapter	  2:	  Methodology	  of	  the	  research 
In this chapter, the reader will be presented with our research methods that we have 
decided to take into considerations. We will be talking about a type of research we are 
going to conduct, research design and methods we used. In addition, it is important to 
go through the research philosophy and the relations of theory to the research. This 
chapter is dedicated to the methodology of the research before going to theoretical 
frameworks. 
 
2. Preconceptions 
There is a belief that a researcher’s perception of a study can be influenced by his 
personal background and experience (Bryman & Bell, 2011, p. 30). We in turn would 
like to state that our educational background helps us in understanding of this area and 
provides an opportunity in developing a research paper based on our experience from 
reading and studying research articles and books. Since we have only theoretical 
knowledge, which we generated through our studies in Umeå University, the lack of 
practical experience might limit our perception about reality and therefore create certain 
biases in the work. But because we are supported and guided by the supervisor, who has 
practical and theoretical experience, therefore any bias in the lack of practical 
knowledge is not so vital. 
 
2.1 Research philosophy 
The research philosophy adopted in a research provides assumptions in the way social 
actors are viewing the world. These assumptions will support the research strategy and 
chosen methods. The philosophy adopted is influenced also by practical considerations, 
especially the author’s association between “knowledge and the process by which it is 
developed” (Saunders et al., 2009, p. 108). There are two major ways of thinking about 
research philosophy, which are epistemology and ontology. 
 
2.1.1 Epistemological considerations 
Epistemological issue focuses on the question”... of whether or not the social world can 
and should be studied according to the same principles, procedures, and ethos as the 
natural sciences” (Bryman & Bell, 2011, p. 15). 
 
Epistemological considerations in the research can be viewed from different positions. 
Position that focuses on the implementation of methods from natural sciences to the 
study of social reality is known as positivism. In order to understand this 
epistemological position Bryman & Bell provide some principles involved with it, like: 
the principle of phenomenalism, where the phenomena accepted by the common sense 
is justified truly as knowledge. The further principle of didactivism states that the main 
goal of the theory is to develop hypotheses which will be tested and then provide 
explanations of laws to be evaluated. The principle of inductivism is that the knowledge 
comes from the gathering of facts, which supply the basis for laws. The fourth principle 
states that science should be objective and the fifth principle is about clear distinction 
between the scientific and normative statements. Through those principles we can see 
the main goal of research through positivism is to collect data that will help to generate 
hypotheses which can be tested and provide explanations of laws (Bryman & Bell, 
2011, p. 15). 
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Realism is another philosophical position that has two common features with 
positivism, which are: 
 

• natural and social sciences should use the same types of approach to the 
collection and the explanation of data; 

• there is a reality, which is independent from our depiction (Bryman & Bell, 
2011, p. 17). 

 
There are two types of realism: empirical (direct) and critical. Empirical realism states 
that through the application of corresponding methods the reality can be understood. 
Critical realism implies “that whereas positivists take the view that the scientist’s 
conceptualization of reality actually directly reflects that reality; realists argue that the 
scientist’s conceptualization is simply a way of knowing that reality” (Bryman & Bell, 
2011, p. 17). 
 
The main difference between direct and critical realists is that they perceive the world in 
different ways. Direct realists argue that the illusions come from the lack of 
information. Whereas critical realists state that what we see is the small part of a bigger 
picture and that humans can identify what cannot be seen with the help of social 
sciences. In terms of business prospective, direct realism would consider that the world 
is unchanging and operating in one level, whereas critical realism would consider the 
need in multi-level study (Saunders et al, 2009, p. 115). 
 
Interpretivism is an alternative position to positivism, which will take into 
consideration the difference between people and objects of natural sciences, where a 
social scientist is required to understand the subjective importance of social action 
(Bryman & Bell, 2011, p.17). When using the interpretative stance a researcher should 
not just explain how members of social group perceive the world around them, but 
interpret what comes from “the social scientific frame”. The application of the 
interpretative stance in the research might lead to inductive strategy, where the theory is 
an outcome of the research (Bryman & Bell, 2011, pp. 19-20). 
 
Interpretivism according to Saunders et al., underlines “the difference between 
conducted research among people rather than objects”. It comes from the two 
intellectual traditions: phenomenology and symbolic interactionism. Phenomenology 
focuses on how social actors (humans) interpret the world with their common sense. 
Symbolic interactionism in turn studies how humans interpret the actions of those with 
whom they interact and further make adjustments to their own meanings. Simply 
speaking, it studies the continuous process of interpreting the world around us. The 
interpretivist position is very valuable when researchers would like to conduct studies of 
organizational behaviour like, for example, the behaviour of employees in the 
workplace and with the help of their perceptions interpret the social world (Saunders et 
al., 2009, p. 116). 
 
According to Saunders et al. (2009, p. 109) there is a debate, which often appears when 
choosing between concepts within epistemology and ontology. Guba & Lincoln point 
out that the questions of the method are secondary to the questions of epistemology and 
ontology and there are some problems when choosing one against another due to it 
might look unrealistic in practice (Guba & Lincoln, 1994). Yates (2004, p. 14) in turn 
argues that though the positivist thinking has influenced quantitative methods, 
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researchers should be careful how far they might take this argument. In addition, 
Johnson & Clark state that there is not so much importance whether a research contains 
philosophical content but it is vital how well the research reflects the philosophical 
choices and provide strong argumentations against alternatives (Johnson & Clark, 
2006). 
 
Easterby-Smith et al. (2002, p.28) state that positivist philosophy considers the world to 
be external and that its features should be studied through objective methods. Simply 
speaking, positivism entails only observable knowledge. Thus, the epistemology of 
positivism is often used with quantitative methods, where for example, statistical 
analysis is conducted with the help of numerical data. 
 
We have gone through different epistemological positions, which are widely used in the 
business research. Direct realism in terms of business research states that the world is 
not changing and functioning in one level, where critical realism does not agree with 
direct realism and considers the multi-level study. We suppose direct realists conduct 
studies based on senses of their participants, whereas critical realists not only take 
senses into consideration, but also conduct additional analyses to define whether it is 
true or not. We consider the direct and critical realism are not appropriate 
epistemological approaches for our research, since we would like to study the 
relationship of board composition and FD not based on the perceptions of its 
participants and behaviour, but on the outcomes of their financial activities. We are not 
going to define those relationship based on managers or board of director’s behaviour, 
which might lead to the FD. 
 
Critical realism might be interesting to use as the epistemological consideration. But its 
idea that there should be a multi level study might make our research more complicated 
since we will have to not only test, whether there is a relationship of board composition 
and FD, but also test the methods we used, since they might not show the whole picture 
of those relationship.  Interpretivist position is not appropriate for us, since we are not 
going to do observations or conduct interviews, for example, in order to define how 
managers or board perceive the relationship between board composition and the 
probability of FD. Our research study is not concerned about how management and 
board interact with each other and commit to the avoidance of company’s failure. We 
are not going to conduct our study based on the subjective perceptions of management 
and board, since our research focus is on the investigation whether there are any 
relationship between board of directors and probability of FD defined from the publicly 
available documents. These relationship will be tested with the help of hard information 
derived from annual reports. We consider positivism is appropriate position for us, since 
our goal of the research is to describe and analyse the phenomena of possible 
relationship between board composition and probability of FD. Positivists believe that 
the world is ruled by laws of cause and effect, which can be distinguished if a researcher 
applies the certain approach of the scientific method. We apply positivistic position due 
to its ability to describe the phenomena with the help of theories that we can test. 
Moreover, positivism relies strongly on the empiricism, where a researcher can describe 
certain phenomena through observations and measurements. In our research paper we 
are going to investigate the associations of the board composition and the probability of 
FD by regression analyses. The key approach of this position is that it tries to 
distinguish natural laws through direct manipulation and observations, which we are 
going to explain later on in this research (Sachdeva, 2009, p. 25). 
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2.1.2 Ontological considerations 
Ontological questions are involved with the nature of the social entities. The main issue 
here is “whether the social entities can and should be considered objective entities that 
have a reality external to social actors, or whether they can and should be considered 
social constructions built up from the perceptions and actions of social actors” 
(Bryman & Bell, 2011, p. 20). 
 
There are two positions referred to it: objectivism and constructivism. Objectivism 
states that the “the social phenomena and their meanings have an existence that is 
independent of social actors”. (Bryman & Bell, 2011, p. 21) The objectivism can be 
clearly seen from the perspective of organization. An organization might have special 
rules and regulations that are different from organization to organization, which might 
be interpreted as a reality external to its inhabitants. People work and follow the rules 
and processes applied and developed by the organization. If the work is not done 
according to the standards, a person can lose even a job. Similar example is about a 
culture where objectivism can be viewed as “widely shared values and customs” that 
people follow (Bryman & Bell, 2011, p. 21). 
 
Subjectivism states that “the social phenomena are created from the perceptions and 
consequent actions of social actors”. In views of subjectivists, a culture is something 
what the organization “is” as the consequences of social principles. Culture is 
considered as something that is developed by the complex structure of phenomena, 
which in turn involve social interactions and physical factors (Saunders et al, 2009, p. 
111). 
 
Another important ontological position is constructionism, which “challenges the 
suggestion that categories such as organization are pre-given and therefore confront 
social actors as external realities that they have no role in fashioning” (Bryman & Bell, 
2011, p. 21). 
 
Knox (2004, p. 124) states that concepts of philosophical and methodological pluralism 
investigate that the method does not choose a theory, but there is “an elective affinity” 
that takes place between them. An elective affinity helps a researcher to identify and 
select the best option out of available ones. Even though we know that positivism is 
widely used with quantitative strategy, a researcher, who conducts a study in certain 
area and is aware of such relationship, still has a possibility to choose another strategy. 
 
We in turn would like to state that we used elective affinity, when defining philosophy 
and method suitable to our research. As we have explained in the previous section, 
positivistic philosophy was chosen due to its application of natural sciences to the 
reality. We will basically test whether there is a relationship of board composition and 
FD in reality based on the theory dedicated to this topic that we have found. 
Furthermore, our data collection will be done through annual reports, which are 
considered as objective, because they are developed and published based on certain 
regulations of IFRS that companies must follow (IFRS 2012: IAS 1). The way they are 
presented and designed might be different in other areas, but general rules and 
regulations they follow are similar. 
 
Popper (cited in Coldwell, 2007, p. 3) suggests that there is a possibility to use 
subjective thoughts as objective ideas that exist independent from the individuals who 
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initially spoke or wrote about them. Even though there is possibility that annual reports, 
which are written by managers, who can unconsciously add their subjective thoughts or 
judgements concerning a company’s performance, one could still consider annual 
reports as a product of objective decisions, since not only a manager who is responsible 
for a company’s financial statement. 
 
In our research, the collection of financial information with the help of annual reports is 
necessary, since we want to select certain companies. We believe that annual reports as 
a secondary information source are objective and trustable, therefore we will not be 
biased and we have no intention to present misleading results. Based on that, we argue 
that our research is objective.  
 
2.2 Research approach 
As we know a degree project will involve the application of the theory. The word 
“theory” is used in different ways but its main purpose is “an explanation of observed 
regularities” (Bryman & Bell, 2011, p. 7). Zikmund et al. define theory as a set of 
propositions that provides explanations to phenomena through other factors that are 
connected to them. They state that the main goal of the theory is to understand and 
predict. The understanding is conducted by a researcher through perceiving the 
connections among different phenomena. In order to make a prediction, a researcher 
needs to understand why variables act as they do. The process of explaining the 
phenomena requires a high level of abstraction. Moreover, business researchers should 
think about concepts in an abstract manner and find the ways to connect them to the 
observable reality. Thus, the research is developed in two manners: the abstract one 
through the concepts and propositions; and empirical one, where the reality is observed 
though different methods and measures (Zikmund et al., 2013, pp. 38-39). 
 
When explaining a certain phenomena, there might be situations when several 
alternative theories might be applied to the same concept. In order to define which of 
them is the most appropriate one, a researcher needs to conduct an empirical analysis to 
verify one of them (Zikmund et al., 2013, p. 43) 
 
We talked above about what the theory is and how it should be used but how is it 
developed? At the abstract level it is developed by the deductive approach starting from 
general to specific issue. Deductive approach is basically, where the researcher goes 
through the information, which is known about a certain area or found from the 
previous studies, and derives a hypothesis which then is tested through the empirical 
scrutiny. At the empirical level, the theory might be developed with the inductive 
approach. Inductive approach is an opposite of deductive approach. The researcher first 
conducts the empirical part of the chosen area and then comes back to theories in order 
to associate the certain theory with findings in the chosen area. Deductive approach is 
usually associated with quantitative research, while inductive approach is associated 
with qualitative research. A researcher following inductive approach with qualitative 
strategy uses interviews, observations or focus groups in order to develop a theoretical 
understanding. It is also common under qualitative approach, when the theory is used as 
the background (Bryman & Bell, 2011, pp. 11-13). 
 
Many authors consider inductive and deductive approaches mutually exclusive. Kolb’s 
(cited in Knox, 2004) experiential learning cycle summarises those approaches with the 
help of learning stages that the reader can see below: 
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Kolb’s experiential learning cycle stages Induction/Deduction 
Concrete experience: Feelings →Learning is absorbed in 
the problem and relies more on intuition 

INDUCTION 

Reflective observation: Watching → Previous experience 
used to formulate expectations 

INDUCTION/DEDUCTION 

Abstract conceptualization: Thinking →   Analysis of the 
problem for the development of future theories 

INDUCTION/DEDUCTION 

Active experimentation: Doing → Learning through trial 
and error 

DEDUCTION 

Table	  1.	  Kolb’s	  experiential	  learning	  cycle	  stages	  
Source: (Kolb 1984, cited in Knox, 2004, p.120) 
 
We consider deductive approach as the most suitable for us since our research in nature 
is more focused on developing and testing hypotheses. According to our research 
question, we want to find “what” relationship between board composition and 
probability of FD are. We are not going to start our research paper with specific 
observations of board composition in relation to probability of FD and then generalise it 
broadly by developing new theories. Our research question does not start with “if” or 
“how”, which is widely used in inductive approach. We consider bottom-up approach is 
not appropriate in our studies, since we are not focusing in defining new theories. We 
state clearly in our research question that we would like to examine the relationships 
between board composition and probability of FD. This topic we consider to narrow 
down to specific characteristics of board composition like board independence, board 
size, BOB ownership, COB ownership, employee representatives and CEO duality, 
which we will investigate further on with the help of statistical regression. Following 
the principle of deductive approach, hypotheses will be defined and specific data will be 
used in order to test these relationship. We consider it would be logical in our study to 
choose deductive approach since it goes from general information and theories about 
our topic of interest and narrows down to more specific issues, which later on are 
examined with hypotheses. In addition, theories are reviewed before the hypotheses are 
defined it is better rather than in inductive approach where the hypotheses are stated 
before the theory is looked through, which can influence the quality of our findings. In 
addition, inductive approach provides more general findings from the observations, 
which might influence the precision of the analysis. Our main goal in this research 
studies is to test existing theories connected to the topic of board composition and FD 
and not in defining new theories. 
 
2.3 Research strategy 
Many writers define two main types of strategies: quantitative and qualitative. 
Quantitative strategy can be seen as an approach that underlines quantification in the 
collection and analysis of data; involves a deductive approach in the relationship of 
theory and research by testing the former; unites the practices and norms of natural 
scientific model and positivism; and represents an external and objective view of social 
reality (Bryman & Bell, 2011, pp. 26-27). 
 
Quantitative approach, supported by positivism and statistical analysis, is a very popular 
way of conducting a research in many scientific papers. It might be due to there are 
many scientific improvements conducted in this area such as shifts of paradigms, 
creations of complex statistical models together with technological advancements 
(Wang, 2010, p. 2). 
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Qualitative strategy can be viewed as an approach that focuses on words rather than on 
numbers in the collection and analysis of data. It makes preferences on how individuals 
are interpreting the social world and see social reality as a frequently changing 
“emergent property of individual’s creation” (Bryman & Bell, 2011, pp. 26-27). 
 
In practice, most of research papers are relied upon quantitative strategy, since it 
provides more precise results based on facts and figures, than in qualitative one, which 
is reversed in terms of accuracy (Jones, 2004, pp. 111-112). 
 
In addition, quantitative and qualitative research strategies represent different 
epistemological and ontological considerations and different treatments of theory, but 
there is no clear division of them and many researchers argue that there is a possibility 
of combining two of them within one research study. For example, Östlund et.al explain 
the interest of mixing those methods due to the popularity of cost effective research and 
a desire to move research towards the needs of policymakers and practitioners (Östlund 
et al., 2011, p. 370). 
 
Easterby-Smith et al. argue that the relationship between philosophy and research 
strategy is very important since it provides a more informed decision about the research 
approach, helps to choose which methods are appropriate and figure out the constraints, 
which research might face (Cited in Knox, 2004, p. 121). 
 
We consider a quantitative strategy as appropriate in our research studies since we are 
going to use annual reports data in testing relationship of board composition and 
probability of FD, which will help us to define listed companies in Danish and Swedish 
markets. Further on we are not going to conduct interviews or observations in order to 
define the information about these relationship from randomly chosen participants. The 
relation of board composition to probability of FD will be defined with the help of 
financial data and information published about the board of directors from the 
companies’ annual reports which will be further tested through statistical analyses. As 
we know, quantitative strategy involves the collection of numerical data, which in turn 
easier to collect and use in the statistical analyses (Babbie, 2004, p. 26). We use 
quantitative strategy because it provides more precise results, which are based upon the 
facts and figures (Jones, 2004, p. 111-112). We are going to test relationship of board 
composition and probability of FD in two countries, taking the whole population of 
listed companies, therefore quantitative approach is more suitable for us because it 
provides the higher accuracy of the research outcomes and it is less time consuming. 
 
2.4 Research design 
Research design is a structure that helps to conduct a research method and analyse the 
collected data. There are five types of research designs used in business research: 
experimental, cross-sectional, longitudinal, case study and comparative (Bryman & 
Bell, 2011, p. 41). 
 
Experimental design is where there are two groups: treatment and control, which are 
selected randomly and compared with each other. The difference between them is that 
the treatment group receives treatment whereas the control one does not. Observation 
takes place where a dependent variable is checked before and after the experimental 
manipulation of those two groups and the difference in them is recorded before and 
after the manipulation. It is rarely conducted in business research area, because it has a 
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problem with getting a required level of control when it comes to the organizational 
behaviour (Bryman & Bell, 2011, p. 45). 
 
There are two types of experiment: laboratory, which occurs in the laboratory and field, 
which is conducted in the real area, a working place, for example. We are not going to 
conduct an experiment in our thesis project; therefore we go further to the next research 
design, which is cross-sectional (Bryman & Bell, 2011, p. 45) 
 
Cross sectional design is engaged with the generating of data on more than one case at 
single point in time with two or more variables, which are then tested for the existence 
of association between them (Bryman & Bell, 2011, p. 53). The collection of data is 
usually conducted with the help of surveys, but there are some other means like 
observations, content analysis, statistics and so on. Survey method is a very common 
strategy that helps to generate a large amount of information from a sample of 
population with the help of questionnaires, structured interviews or observations 
(Saunders et.al, 2000, p. 94). Cross sectional design is widely used together with 
quantitative research strategy, but there are situations when the qualitative one is 
involved too, such as interviews (Bryman & Bell, 2011, p. 57). This strategy is very 
popular among research projects because it is time-constrained (Saunders et al., 2000, p. 
96). 
 
Longitudinal design is conducted in the same way as cross sectional design, but with 
one difference of re-performing it in several occasions. There are two types of 
longitudinal design: panel and cohort studies. With panel data the sample is usually 
selected randomly nationally and data is collected on at least two occasions. The cohort 
study is focused on the entire group of people or randomly selected based on certain 
characteristics of a sample, like being unemployed or having the same date of birth. 
This type of design is not very popular within the business research. Longitudinal 
design helps to identify and explain social changes that might exist over time (Bryman 
& Bell, 2011, pp. 58-59). 
 
Another important type of research design is case study, which focuses on the detailed 
analysis of a single case. It is a very popular type of business research in studies of a 
workplace or an organization, for example. Case study is widely used in quantitative 
and qualitative research strategies. But when it is used with quantitative approach there 
might be some complications in terms of whether the study should be a case or a cross-
sectional one (Bryman & Bell, 2011, p. 59). This research design is useful in finding out 
the answers to questions like “how”, “why” or “what” (Robson, 1993, p. 44). 
 
There are different types of case studies like critical, unique, revelatory, typical and 
longitudinal ones. Critical case is having a clear hypothesis, which is then tested, and a 
case design is used in order to enhance the understanding of certain situation examined. 
Unique case studies focus on extreme cases; revelatory ones on phenomenon which was 
not studied before; typical cases study examples of everyday situation; and longitudinal 
ones are interested in how the situation might change over time (Bryman & Bell, 2011, 
p. 62). Data collection in case study might be various such as questionnaires, interviews, 
observations and etc. (Saunders et al., 2000, p. 94). 
The last research design we would like to present is comparative design, which studies 
two or more identical cases with similar methods. Comparative study simply matches 
two or more similar cases in order to understand specific issues or phenomena. Typical 
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application of comparative analysis is conducted cross-culturally or cross-nationally. It 
might be used in both quantitative and qualitative studies.  Usually it consists of two 
examples and data is gathered with the help of cross-sectional design (Bryman & Bell, 
2011, p. 63). 
 
Research design Is... Method 

Experimental 
 
− treatment and control group 
− experimental manipulation 
− 2 types: laboratory and field 

− observation 

Cross-sectional − generating data on more 
than one case in one point in 
time 

− survey 
− observation 
− content analysis 
− statistical analysis 

Longitudinal − generating data on more 
than one case in several 
occasions 

- survey 
− observation 
− ethnographic research 
− statistical analysis 

Case study − detailed analysis of a single 
case 

− useful in finding answers to 
questions “how”, “why”, 
“what” 

− study of workplace or 
organisation 

− survey 

Comparative − direct comparison between 
two or more cases 

− interview 
− ethnographic research 

Table	  2.	  Research	  design	  
Source: Bryman & Bell, 2011, p. 68 
 
In our degree project, we consider that cross-sectional design as the most suitable, since 
we are going to conduct an analysis of association between business composition and 
FD at one point in time. We are going to use the recent available financial year of 
published annual reports of the selected sample of companies. We are not going to 
conduct our studies on more than one occasion, thus longitudinal design does not work 
for our research. As we have mentioned above experimental design is not suitable for us 
since we are not going to conduct an experiment with treatment and control group. This 
paper is not a case study, since we are not focusing on a certain company, industry or 
phenomena in a certain country. We are going to test the relationship of board 
composition and FD of the whole population since we are going to take all the listed 
companies in Denmark and Sweden. We suppose that our degree project might have 
some features of comparative design, since we might compare the collected data cross-
nationally. 
 
2.5 Research method 
Research method is the technique for collecting data. There might be a collection of 
data through surveys, interviews, observations or documents, newspapers, etc. Research 
method is directly related to the various research designs (Bryman & Bell, 2011, p. 41). 
We are going to collect data from companies’ annual reports, as we have mentioned 
earlier. Those reports according to Saunders et.al (2000, p. 190) are considered as 
secondary data. 
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Within this group there are three main sub-groups of secondary data like documentary 
data, survey-based and accumulated from multiple sources. Documentary secondary 
data is frequently used in research studies, where primary data collection might also 
take place. According to Saunders et.al research based only on the secondary data can 
be considered as archival research. Documentary secondary data is usually gathered 
from administrative and public records, annual reports to shareholders or 
correspondences. It can also include books, articles and journals. Documentary data 
provides a possibility to conduct quantitative strategy by using the statistical measures 
or qualitative one, where for example managers’ behaviour might be investigated. 
Surveys based on secondary data are usually questionnaires that have been analysed. 
Survey consists of three main types, such as censuses conducted by governments; 
continuous surveys, excluding censuses, which are repeated during several occasions; 
and ad hocs, which are done one point in time and are more specific in nature (Saunders 
et.al, 2000, pp. 190-193). 
 

 
Data collection method Source 
Documentary − administrative and public records 

− annual reports 
−  books, articles, journals, correspondence 

Survey-based − questionnaires 
Accumulated from multiple sources − multiple sources 
Table	  3.Types	  of	  secondary	  data	  collection	  
	  
In our research paper we are going to conduct archival research with the help of 
secondary documentary data (Saunders et al., 2000, pp. 92-95). Archival research 
method is used, since we are going to collect required data through annual reports for 
the recent financial year of companies, which are included in our sample from Swedish 
and Danish markets. That is why we consider it is not vital to explain other methods, 
which do not characterise our research. Those companies will be defined with the help 
of Amadeus database, which will help us to identify two extreme groups: Distressed and 
Healthy companies. 
 
As we have mentioned above, our research design will be mainly cross-sectional with 
some features of comparative design. We are going to conduct a quantitative analysis 
based on the secondary data collected from annual reports of listed companies in 
Sweden and Denmark. Through that we will be able to calculate Altman’s Z-scores and 
define two extreme groups of companies, financially Distressed and Healthy ones. The 
financial reports of those companies will be used later on in order to find the 
information concerning board composition. We have chosen the archival method of data 
collection since we are not focused on the direct contact with companies within our 
segment, because it is time-consuming and expensive. Our segment is spread around 
Sweden and Denmark, which makes it more complicated in terms of language barriers. 
In addition, financial reports provide all information that we needed for the conduction 
of our research paper. Annual reports are updated, well structured and it is easy to 
access through the companies’ websites. 
 
2.6 Literature and Data source 
There are three types of literature sources: primary, secondary and tertiary. Primary 
sources are basically the ones where the information was published or provided initially 
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(at the first time) like reports, letters or memos. Secondary literature is considered as 
books or journals whereas tertiary source is search tools, which are used to locate the 
primary or secondary data (Saunders, 2009, p. 69). 
 
Our search of literature is mainly conducted through secondary and tertiary sources. 
First we started with Umeå University library search engine. In addition, we have used 
the databases like Ebsco, Emerald journals, S-Woba, and Amadeus. We got through the 
databases of references in peer-reviewed journals. A search tool of Google scholar 
helped us to define the recent publications of articles written in our area of research. We 
have used course books and other books related to our topic as sources for explaining 
theoretical concepts in chapters like theoretical methodology and theoretical 
frameworks and further supported them with the help of articles. Diva database helped 
us to define the recent thesis papers conducted by students and published academic 
papers. Student research papers together with Umeå University thesis manual helped us 
to define general structure of the thesis and provide additional sources. Amadeus 
database has been chosen as the financial data collection source. We as Umeå 
University students have an unlimited access to the database, which made it easy for us 
to determine the segment of companies. Amadeus database is considered to be most 
commonly used by students and other interested parties. It provides updated information 
about the companies that are located in Western and Eastern Europe. 
 
In addition, Umeå University library provided an access to e-books, which helped us in 
writing our theoretical chapters. Further on, we have received consultations from 
teachers who have deep knowledge in this area. Web pages of companies, which are the 
part of our segment, were used in order to gather additional secondary data such as 
annual reports (Saunders et al., 2000, p. 190). 
 
When searching for information key words we used were: board composition, board 
independence, board size, board equity ownership, CEO, employee representatives, 
COB, FD, financial performance Altman’s Z-score, Sweden, Denmark. In addition, 
when writing a theoretical methodology and theoretical frameworks we used key words 
like: methodology, philosophy, business research, quantitative, positivism, objectivism, 
ethics, social impact, research design, research methodology, cross-sectional analysis, 
agency theory, inside directors, outside directors, corporate governance, Swedish 
companies act, Corporate governance code, Danish companies act, sampling, non-
probability analysis, data collection, secondary data, multicollinearity, multiple 
regression analysis, logistic regression analysis independent, dependent and control 
variables. 
 
All the information we used and searched for was written in English, which is the 
research limitation since we did not search for information in Swedish or Danish. 
 
2.7 Summary of methodology 
In this section, we are going to summarise the methodology we have chosen for the 
thesis. For this research we have chosen the positivistic position due to its ability to 
describe and analyse certain phenomena with the help of theories that are tested further 
on. In addition, positivism relies strongly on empiricism through which a researcher can 
investigate certain issues by statistical measurements. In our research studies we have 
focused more on the cause and effect. We have determined from previous research 
studies that there might be a relationship between board composition and probability of 
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FD. This relationship was found mostly in the USA and outside of Europe. Therefore 
our reason is to figure out whether this relationship can take place in those two small 
markets. 
 
Objectivism is chosen due to our research study will strongly rely on the annual reports 
of segmented companies therefore we will provide truthful information and avoid any 
misleading information or misinterpretation. 
 
Deductive approach is used because we are not going to develop a theory through our 
research. As we mentioned above deductive approach implies that the theory will be 
used first before developing any hypotheses. We are going to study any possible theory 
connected to our topic and define hypotheses based on what we consider it is important 
to test. In our case we are going to focus on several indicators like board independence, 
board size, board ownership, COB ownership, employee representatives and CEO 
duality. 
 
Quantitative strategy is chosen, because we are going to test the theory with the help of 
statistical analysis. In addition, we consider quantitative strategy as more accurate since 
we plan to cover larger segment than the qualitative one and identify variables that can 
be measured numerically. 
 
In our study we will conduct the cross-sectional analysis. The cross-sectional analysis is 
chosen due to conduction of a research in one point in time and the information about 
companies will be taken from financial reports published in 2012 or 2012/2013.  
 
Archival method will be used since our research relies strongly upon information 
provided in financial statements of segmented companies. 
 

	  
Figure	  1.	  Summary	  of	  methodology	  
	  
2.8 Ethical and social considerations 
When conducting research studies it is not only important to take into consideration all 
the required steps when doing certain studies, but it is also very vital to be aware of 
ethical issues. Ethics by itself is a very broad concept, but if we look at it from the 
research perspective it might be defined as a code or a set of rules how researchers 
supposed to behave when conducting a research (Wells, 1994, p. 284). In addition, 
social norms of behaviour are affecting researchers’ actions. Social norms are the type 

Positivism	  

Objectivism	  
	  

Deductive	  approach	  
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Comparative	  &Cross-‐sectional	  design	  
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of behaviour that a researcher needs to adopt in a particular situation (Saunders, 2000, p. 
131). Hence, it is important to consider ethical issues during the research conduction 
and be aware of how this study might influence the ones whom the researcher is 
approaching and those, who might be affected by this research. 
 
The nature of business research refers that in most of the cases a researcher will be 
involved in the data collection where individuals from the real world will take part 
through interviews, observations or surveys. For example, a researcher who is 
conducting his studies in a certain organization should be sensitive to the fact that his 
presence is temporal and his studies will not lead to unpleasant consequences in the 
environment of employees who participated in this research (Saunders, 2000, p. 131). 
 
According to Lindorf (2007, p. 22,) there are three ethical principles, which are 
important to take into consideration when conducting research. The first one is justice 
which requires that the “benefits and burdens” of the studies should be equally 
distributed among groups. It happens in the situations where employees might be forced 
to participate in the research due to their belonging to a certain company. In addition, 
because they are working in a certain company or an area they should not be contacted 
at inappropriate times or forced to disclose any information. Since we are going to 
collect data from the downloaded annual reports that we find in companies’ home 
pages, we believe that in our case the justice is present. The information used in a study 
is secondary and truthful. 
 
The main goals of the research conducted are different from different perspectives. For 
example, researchers conduct studies in a company due to their desire to define new 
knowledge, whereas shareholders are seeking for new ways for increasing their welfare. 
Thus interests of society are usually complex and dependent on different dimensions. 
The consequence of those interests might be because of complexity to provide fair and 
transparent information. There might be a situation where the organization which 
sponsored the research will not be happy if researchers will publish any negative issues 
related to this company (Lindorf, 2007, p. 23). 
 
The second ethical principle is “beneficence”, which requires researchers to secure the 
well-being of participants through maximizing the benefits they provide with the 
research and minimizing the risks of harm during and after the research is conducted. 
For example, the qualitative research strategy involved in data collection can affect a 
life of participants even if they are recorded as anonymous (Lindorf, 2007, p. 24). Since 
we are not going to conduct a qualitative research and use the secondary information in 
our research paper which is open publicly, therefore we suppose that risks of making 
harm to a certain company by using its annual report in our research studies are close to 
zero. 
 
The third principle is respect of participants which is shown through considering them 
as “autonomous agents” and providing protection to them. Many researchers can 
consider that study, which benefits the organization as beneficial to society in general. 
Many explain it from the perspective of the shareholder theory, where the researchers 
are helping the shareholders in the enhancement of their welfare (Lindorf, 2007, p. 26). 
We suppose that our research from the social aspect will be beneficial to shareholders 
and investors when making a decision about investing to a certain company looking at 
its board composition in case there is a relationship between composition and FD 
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probability. Our research might influence the regulations and companies’ acts when it 
comes to board composition. The characteristics of the board under examination in this 
study might show influence on the probability of FD, thus, some new regulations or 
reconsiderations can be made. Besides, one of the specific variables we are looking at is 
employee representatives, which might have big influence on the society, mainly in 
reconsideration of presence of them in the board. As it was mentioned above, Lindolf 
(2007) stated that many researchers consider the contributions to the enhancement of 
shareholders’ welfare as an impact to society. Our research is valuable to the investors 
and shareholders who are outsiders and do not have enough information when 
considering the financial condition of a certain company. Thus we also consider that our 
research will make a contribution to society from perspective of shareholders and 
investors. 
 
Since we are collecting data through annual reports, we should be very attentive to 
avoid misinterpretations of companies’ financial statements. We are not going to work 
face-to-face with companies’ board of directors or managers, thus ethical issues that 
might arise we will try to avoid by interpreting the information provided in a correct 
way without any misleading. Another example is when secondary data might be 
concerned with privacy. It might be due to the case when a researcher wants to get an 
access to the employees’ personal data, which has a high level of confidentiality. We 
are not going to work with confidential information therefore we consider privacy 
issues are not significant in our research. Besides, that is the privilege of a company to 
choose which information they are considering as publicly available. Therefore, any 
secret information will not be provided in annual reports. In addition, there is another 
important aspect to pay attention to the data collection stage, which is engaged with a 
number of ethical considerations like issues related to the method of data collection. 
One of the main principles when collecting data is to stay objective. In this context 
objective means that a researcher should collect data accurately and without 
involvement of any subjective decisions or judgements (Saunders et al., 2000, pp. 134-
135). 
 
Since we are not going to collect data through a qualitative method, what is important to 
consider when working with financial reports is the maintenance of the objectivity on 
the further stages like analysis of data collected. In addition, there could be a situation, 
where the research findings might affect the interests of participants therefore it would 
be ethical if we mention them even though it might reduce the level of access (Saunders 
et al., 2000, p. 141). The main goal of the study is to understand the relationship 
between probability of FD and board composition, which can be taken into 
consideration further on in regulations in Nordic countires or any other similar 
countires. The implementation of research steps will be in accordance with ethical and 
social considerations. We ,thus, do not intendent to harm any related parties. 
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Chapter	  3:	  Theoretical	  framework 
In this chapter we are going to talk about several components of our theoretical 
framework that are considered important to cover when investigating possible 
relationship between probability of FD and board composition. FD part will cover 
capital structure, trade off theory, pecking order theory, agency costs and Altman’s Z-
score models. They usually explain the reasons why some companies default and the 
methods that are used by managers and investors to predict FD. Board composition will 
cover the topics of board characteristics in Denmark and Sweden, agency theory, 
stewardship theory, resource dependence theory, board independence, board size, 
board equity ownership, COB ownership, employee representatives and CEO duality. 
 
3.1 Introduction to Financial Distress (FD) 
The first part of the theoretical framework we would like to devote to the topic of FD: 
the reasons that can lead companies to default, the methods that are used by companies 
and investors to predict FD. Therefore, we will touch upon different theories that were 
developed in order to explain the choices that are made by management. We think that 
preunderstanding of FD reasons are essential, since there are many factors influencing 
companies’ performance. 
 
The starting point of our discussion will be a capital structure. The capital structure is a 
mix of different securities issued by a company (Brealey et al., 2011, p. 912). The 
capital structure is the proportion of debt, equity and other types of securities that are 
issued and raised in order to finance company’s operations (Berk & DeMarzo, 2011, p. 
451). Unlevered companies are fully financed by equity, whereas levered companies are 
financed by equity and debt. Companies experiencing the financial deficit are faced 
with the two possibilities: they can either cut back the dividends in order to increase the 
retained earnings or they can decide to issue more debt or equity from the outside 
investors. Thus firms need to decide upon their payout policy and debt policy (Brealey 
et al., 2011, p. 370). The management of companies should make choices that will 
maximize the value. In other words, companies are the ones, which make a financial 
decision that in many cases depends on different factors. If a company chooses to issue 
a debt, it therefore becomes liable to lenders or debt holders, who are the first in line to 
claim payments of interest and principal. Stockholders receive what is left after the 
lenders are paid. Besides, companies can decide what part of cash flows will be paid in 
the form of dividends and they are not legally liable to pay to stockholders (Brealey et 
al., 2011, p. 369). Debt financing carries more risk for company. Once a company 
experiences difficulty in fulfilling debt obligations, debt holders can legally claim for 
the payment to be made. If it fails to pay to debt holders then this company is 
considered as financially distressed (Berk & DeMarzo, 2011, p. 510). 
 
When speaking about capital structure, one cannot mention Modigliani and Miller 
(MM) proposition. Modigliani & Miller were the first ones who have tried to identify 
the optimal capital structure that will maximize the value of a company. In a perfect 
market the cost of capital of any firm is independent from its capital structure. Levered 
and unlevered companies are considered the same in value and therefore they can take 
in as much debt as possible (Modigliani & Miller, 1958, p. 268). However, we have not 
taken into consideration taxes and FD costs (bankruptcy costs and other agency costs) 
that were omitted (Hillier et al., 2010, p. 415). MM published later on a correction to the 
initial paper saying that corporations should not have high amounts of debt in their 
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structure even though there is a tax advantage in holding debt. Some other types of 
financing such as Retained Earnings can be cheaper and therefore more preferable 
(Modigliani & Miller, 1963, p. 442). MM assumed that cash flows available to investors 
do not depend upon the capital structure, but FD costs can reduce them (Berk & 
DeMarzo, 2011, p. 518). We would like to make an emphasis on the FD costs, since 
that is the focus of our paper. How much debt can a company take in then? 
 
3.1.1 Trade off theory 
Debt is risky and can lead a company to default. However, before we turn into negative 
sides of leverage, we have to point out the advantages of having debt and the reason of 
why most companies prefer having it rather than only equity. First of all, let us remind 
that management of a company should choose the capital structure that will maximize 
the total value of a company and therefore increase shareholders’ value. By choosing 
debt financing, companies can minimize the total amount of taxes that they are liable to 
pay to governments. Basically, they pay taxes after the interest expenses are deducted. 
The tax deductibility of interest payments is called the interest tax shield. The interest 
tax shield is the amount companies would have paid to the government if they were not 
levered (Berk & DeMarzo, 2011, p. 480). 
 

Interest Tax Shield = Corporate Tax Rate * Interest Payments 
 
Even though the interest tax shield brings an advantage to companies in favour of using 
debt financing, anyway they are very cautious and prefer to choose moderate rate of 
debt. Since debt payments are legal obligations and if a company fails to fulfil them, 
then debt holders are in the right to force a company’s procedure of bankruptcy and 
have thereafter a control of a company’s assets. Debt increases the risk of a company 
being fallen into FD. The FD costs fall into two forms: direct costs of FD and indirect 
costs of FD. The direct costs of FD mostly include legal and administrative payments to 
the specialized authorities, legal accounting experts, consultants, auctioneers and etc. 
(Berk & DeMarzo, 2011, p. 513). A company that experiences difficulties with meeting 
their obligations goes through a long process of bankruptcy. The procedure is usually 
complex, time and money consuming, depending on the complexity of companies’ 
business and number of lenders.  In addition, there are usually some indirect costs, 
which take place in form of a loss of customers, suppliers and employees, since they 
become very cautious in buying and doing business with a distressed company that 
might not last longer (Brealey et al., 2011, p. 480). Andrade & Kaplan predicted that 
total costs of the FD could be equal to 10% up to 20% of total company’s value; 
therefore the costs of FD can be really high (Andrade & Kaplan, 1998, p. 1488). 
 
Now, after we have mentioned the good and 
bad sides of the leverage, we can answer the 
question how much debt a company can take 
in. According to trade off theory, the value 
of levered company equals the value of all-
equity-financed plus the present value of tax 
shield minus the present value of FD costs 
(Brealey et al., 2011, p. 475). Management 
should choose the debt to equity ratio that 
will maximize a company’s value. With 
more debt, the probability of FD increases Figure	  2:	  Trade	  off	  theory	  

Source: Brealey et al., 2011, p. 486 



	   23	  

together with its cost whereas the tax advantage at some point disappears (Brealey et al., 
2011, p. 476). 
 
Financial managers often think to trade off between interest tax shield and the costs of 
FD. Companies usually have a target debt ratio, which would have been always 
achieved if there were no costs of adjusting capital structure. However, there are costs 
and therefore companies with similar target debt ratios might have different actual debt 
ratios (Brealey et al., 2011, p. 486). 
 
It is also necessary to mention that debt ratios vary from firm to firm, depending on the 
type of assets they have, a size of a company and industry. In many cases trade off 
theory is successful in explaining the debt ratios companies possess. The type of 
industry a company is doing business in usually influences the capital structure. 
Companies that have safe, tangible assets usually have high target debt ratios. 
Unprofitable companies with risky, intangible assets tend to rely primarily on equity 
financing (Brealey et al., 2011, p. 486). Debt ratios vary depending on the industry: 
companies in industries like biotechnology or high technology carry very little debt and 
maintain large cash reserves; whereas airlines, real estate firms, automakers and 
retailers and utilities have high leverage ratios (Berk & DeMarzo, 2011, p. 496). The 
empirical research conducted on the basis of Hungarian companies showed that there is 
a significant relationship between the industry and capital structure. It was concluded 
that in industries where the information asymmetry is lower, meaning that the nature of 
assets more evident for outside investors, a representative capital structure takes place 
(Varadi, 2012, p. 233). In addition, it provides the evidence that industries with tangible 
assets have high debt ratios, because it is easier to take a debt and serve tangible assets 
as collateral. According to the trade off theory, the size of companies matters, implying 
that large companies would have a significant amount of debt. 
 
Ju et al. estimated the optimal capital structure based on the calibrated continuous-time 
contingent claim model, where the major forces affecting the financial decision are 
corporate tax rates and bankruptcy costs (trade off perspective). The main difference of 
their model is that it is dynamic, unlike previously developed static models. The idea 
behind it is that companies are constantly monitoring their leverage ratio and can 
modify it in order not to fall into FD. Besides, authors see the main determinants of 
capital structure as an addition to the tax shield by underlying the risk of assets, the 
maturity of debt, the ability of debt holders to force a company into bankruptcy and the 
incremental costs of bankruptcy (Ju et al., 2005, p. 262). According to this model, 
managers are making decisions that will maximize the value of a levered company. 
They concluded that the average optimal debt to total capital ratio is 15.29%. Therefore 
authors claim that simple trade off theory works well in predicting typical leverage 
ratios, but they do not undermine the importance of other costs associated with leverage 
(Ju et al., 2005, p. 279-280). 
 
Trade off theory cannot explain why some of the most profitable companies borrow the 
least. It predicts the opposite: high profit should mean more debt financing and more 
taxable income to shield and therefore means higher target debt ratios (Brealey et al., 
2011, p. 487). We would like to mention here a study written by Hovakimian et al. 
where they have tested the static trade off theory on the basis of US companies. Those 
authors have concluded that there are inconsistencies with the static trade off theory. 
According to Hovakimian et al., larger companies and companies with more tangible 
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assets and lower R&D expenses tend to choose capital structure with lowest probability 
of default. Companies with lower costs of bankruptcy and higher tax advantages tend to 
choose capital structure that is less exposed to bankruptcy risk, which contradicts with 
the trade off implications (Hovakimian et al., 2012, p. 316). Moreover, large companies 
are considered to be less risky, have better access to debt markets and have lower costs 
of bankruptcy. This means that they by definition should have higher debt ratios, 
however the evidence showed the opposite. Besides, according to the trade off theory, a 
higher marginal tax rate makes companies to rely upon higher debt financing, but the 
evidence fails to prove that yet. Finally, smaller companies with conservative debt ratios 
are more likely to fall into FD during negative shocks than larger companies with more 
tangible assets, since it is easier for them to offset negative effects of shocks without 
increasing their probability of default (Hovakimian et al., 2012, pp. 337-338). The trade 
off theory cannot be rejected, but we should not strongly rely on it, since financial 
decisions made by companies depend on many other determinants. Therefore we 
consider, it is important to cover other theories confronting the trade off one. In order to 
come up with more reliable conclusions in our thesis, we will divide companies into 
manufacturing and nonmanufacturing ones and a size. 
 
3.1.2 Pecking order theory 
Pecking order theory is considered to be the confronting theory to trade off. Pecking 
order theory was first developed in Myers & Majluf’s work. The main idea behind it is 
that managers have superior information about a company and by making financial 
decisions they send certain signals to the market. Outside investors then interpret those 
signals and make some considerations about a company. The authors have concluded 
that most of the companies with a sample of positive NPV (net present value) 
investment opportunities will pass some of them in case they would need to finance 
those investment opportunities with new issues of shares when the equity is 
undervalued. The reason lies in the immediate reaction of the market by lowering the 
share price, since the outside investors will interpret the new equity issue as a signal of 
overvalued equity. Therefore companies would first finance NPV investment projects 
with the Retained Earnings whereas the riskless debt and equity issues will be the last 
used (Myers & Majluf, 1984). 
 
Pecking order theory starts with asymmetric information (Brealey et al., 2011, p. 488). 
Since in our thesis we would like to see the correlation between board characteristics 
and FD, we have to point out the incentives that managers have when deciding on 
capital structure. According to asymmetric information, managers’ awareness about 
company’s financial state and its future cash flows is superior to the ones available to 
outside investors (Berk & DeMarzo, 2011, p. 533). With the help of payout and debt 
policies, companies are trying to minimize information asymmetry and increase 
transparency in order to look more attractive to the possible investments. For example, 
companies with lower expected cash flows will not issue a lot of debt, since probability 
of bankruptcy is greater than for those ones with higher expected cash flows (Klein et 
al., 2002, p. 321). Asymmetric information affects the choice of internal and external 
financing and the choice between issuing a new debt and equity securities. The choices 
made by management send the signals to the market where outside investors try to 
interpret information from those signals that insiders are aware of. Asymmetric 
information is closely connected to signalling theory, which in its turn based on two 
ideas. First of all, not the same information is available to all parties and second of all, 
this information cannot be interpreted the same way (Vernimmen et al., 2005, p. 645). 
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In order to minimize the information asymmetry, companies prefer finance their 
projects firstly with Retained Earnings, then by issuing debt and finally issuing equity. 
By issuing a new debt, a company informs the market about its financial health, 
credibility and ability to repay the debt. This leads to a pecking order in which 
investment is financed first with internal funds or Retained Earnings, then by issuing 
debt and finally with new issues of equity (Brealey et al., 2011, p. 488). 
Therefore, we can formulate the rules of pecking order: 
 

1. Use internal financing. Managers tend to issue new equity if they believe the 
value of a company is overvalued, and at the same time they tend to issue debt, 
because they believe the value of a company is overvalued. When outside 
investors think positively about the prospects of a company, meanwhile 
managers might be skeptical about it. Thus, managers view issuing equity and 
debt with the same skepticism and the only way out of this financial dilemma is 
to use first internal financing (Hillier, 2010, p. 451). 

2. Issue safe securities first. Even though managers fear equity and debt issue, debt 
issue is considered less risky and is avoided due to mixed returns in case of FD. 
Therefore, managers should first choose less risky debt securities and when the 
debt capacity is reached turn to equity (Hillier, 2010, p. 451). 

 
Pecking order theory, standing opposite trade off theory, provides some implications. 
Trade off theory says that companies have target debt ratios, which balance the 
advantages of debt issue with negative sides of it. Instead pecking order theory 
mentions about a target amount of leverage, which depends on the financial needs. First, 
companies use internal funds to finance their projects, then issue debt starting from less 
risky and in the end turn to equity issues. Thus, a leverage amount is explained by the 
availability of projects. Second of all, profitable companies, according to pecking order 
theory, will generate enough cash for funding projects and consequently rely less on 
outside financing. Trade off theory does not have this implication and on contrary states 
that profitability creates more debt capacity. Lastly companies like financial slack, 
which is the cash generated over time and easily available for funding upcoming 
positive NPV investment projects. However, most of them have a limited amount of 
financial slack since the excess of free cash leads to agency problem, tempting 
managers to use cash irrationally (Hillier, 2010, pp. 451-452). Myers & Majluf see the 
necessity for companies to generate financial slack thus companies have more 
probability to undertake positive NPV investment projects and avoid highly risky issues 
of equity. They state that companies should build financial slack from retained earnings 
or moderate dividends payouts, especially if they have sufficient amount of positive 
investments (Myers & Majluf, 1984). 
 
Frank & Goyal tested the pecking order theory on a broad section of publicly traded 
American companies from 1971 to 1998. As we already mentioned, pecking order 
theory is driven by information asymmetry and adverse selection costs. Equity is 
considered to have the highest adverse selection costs and therefore should be used the 
last one as a financial source. The results of the study discovered that many small high-
growth companies act unlike large ones to pecking order theory. Besides the time period 
is vital; support for pecking order theory declines when equity becomes important 
(Frank & Goyal, 2003, p. 241). 
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3.1.3 Trade off theory vs. pecking order theory 
These two main theories of financial decision raise many questions and doubts. 
Numerous empirical research studies have been done in order to test tradeoff theory and 
pecking order theory. Shyam-Sunder & Myers were the first ones who tested trade off 
and pecking order theories in terms of explanatory power. The conclusion they made 
was that pecking order theory has more power in explaining the corporate financial 
behaviour at least for mature corporations. Even though companies have a target debt 
ratio, hardly one of them is able to reach it (Shyam-Sunder & Myers, 1999, p. 242). We 
would like to mention here the work written by Fama & French in 2002, where they 
have made an attempt to jointly look at trade off theory and pecking order theory in 
respect to dividends and debt. We of course are more interested in debt aspect. The 
conclusion they made is that both theories have serious imperfections. For example, 
trade off theory cannot explain the negative relationship between leverage and 
profitability whereas pecking order theory cannot explain the large equity issues by 
low-leveraged companies. Overall, the authors concluded that both theories well explain 
shared predictions about leverage and dividends (Fama & French, 2002, p. 30). Later on 
they suggested to “…stop running empirical horse races between them as stand-alone 
stories of capital structure. Perhaps, it is best to regard the two models as stable mates, 
with each having elements of truth that help explain some aspects of financial 
decisions” (Fama & French, 2005, p. 580). 
 
Many research studies were done in order to test pecking order theory and static trade 
off theory. The study based on French companies was done recently. Atiyet followed 
Shyam-Sunder & Myers model in order to investigate, which of the theories is the best 
in explaining debt issues in France. The result showed that pecking order theory is 
superior in explaining the capital structure choice of French companies (Atiyet, 2012). 
Another study based on Indian manufacturing companies tested trade off and pecking 
order theories, whether they are complementary to each other or mutually exclusive. 
The empirical results showed that two theories are not mutually exclusive, meaning that 
both theories to some extent explain the capital structures of Indian manufacturing 
companies. As trade off theory states, they do have a target debt ratio, which they are 
maintaining and trying to achieve. Furthermore, asymmetric information plays 
significant role in determining the choice of capital structure. Thus, both theories can 
well describe capital structure of Indian companies (Mukherjee & Mahakud, 2012). 
 
Vatavu made a study with a bit different perspective on pecking order theory and trade 
off theory taking into consideration five influential factors in capital structure literature: 
asset tangibility, size, investment opportunities, profitability and tax shield. The author 
has also compared the studies’ results that were implemented in the developed and 
developing markets. The main conclusion is that economic environment has a 
significant influence on the capital mix. The tangibility of assets positively affects the 
leverage proving trade off theory proposition. According to trade off theory, large 
companies should have easier access to debt and therefore be more leveraged. However, 
the results showed the opposite view by supporting pecking order theory. Most 
countries showed negative relationship between investment opportunities and leverage. 
Only Asian companies had a tendency of subsidizing investments with debt. Overall, 
profitable companies tend to use internal financing (retained earnings), which proves 
pecking order theory. When it comes to tax advantages, the evidences are inconsistent 
due to different tax rates (Vatavu, 2012, p. 291). 
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3.1.4 Agency costs 
When talking about debt financing, we cannot not mention agency costs that are 
influencing the managers’ decisions. One of the pioneering works in the theory of 
agency is considered to be the work written by Jensen & Meckling. They define the 
agency relationship as a contract between the two parties: principal, who is delegating 
some decision-making authority to another party, agent. It is impossible, as they say, for 
a principal or for an agent at zero cost be sure that the agent will be making the best 
optimal decisions in the principal’s point of view. Therefore, there are agency costs, 
which are consisted of the monitoring expenditures of the principal, the bonding 
expenditures of the agent (the guarantee that the agent will not make decisions which 
will harm the principal) and the residual loss (the reduction of the principal’s welfare as 
the result of divergence between the agent’s decisions and the decisions that will 
maximize the principal’s welfare) (Jensen & Meckling, 1976, pp. 5-6). The relationship 
between management and the shareholders fit agency theory relationship because 
agency costs theory implies that different interested parties have different objectives and 
goals. In our case, in terms of debt financing, the interest of shareholders and debt 
holders collide. Shareholders may be tempted to use high leverage and take three 
actions that may impair lenders’ interests: 
 

1) Investing in high-risk projects (“risk shifting”), which are promising a higher 
return. The managers easily agree on risky projects, since their probable loss is 
limited to the capital invested in the company. 

2) Underinvesting. Managers might refuse to undertake positive NPV-projects that 
will not restore the financial equilibrium of a company. This can only happen if 
the project is funded by the shareholders, who would not agree to invest, since 
the project will not make them wealthier, instead the generated cash could only 
be used to cover the debt. 

3) Milking property. Shareholders can distribute high ordinary dividends by selling 
part of the assets-in-place. (Vernimmen et al., 2005, p. 684) 

 
According to Jensen, companies that generate excess cash will tend to be high 
leveraged, thus management of the company will not have the incentive for empire-
building projects and will not spend cash wastefully (Jensen, 1989, p. 67). Another 
study by Diamond cited in Harris & Raviv paper based on agency costs theory showed 
that companies with long debt history tend to have a better repayment reputation and 
therefore lower costs of debt. Thus, these companies will be more leveraged than 
relatively young companies with short history of debt repayment (Harris & Raviv, 1991, 
p. 305). 
 
3.1.5 Altman Z-score 
For our thesis work, in order to make a comparison analysis, we have decided to utilize 
Altman’s Z-score as a predictor of financially Distressed and Healthy companies. We 
have already discussed the incentives for using debt as a source of financing, the 
implications of leverage that can lead to FD and in worst cases to bankruptcy and 
liquidations. In order to prevent bankruptcy, companies reassess the capital structure 
constantly. However, the probability for falling into FD is always there. Not only for 
companies it is important to predict the FD, but also for outside investors it is of high 
interest to be aware how the company is performing. The financial statements and 
annual reports eased the process of evaluating companies. The tendency for 
transparency increased awareness of outsiders and put some pressure on insiders. There 



	   28	  

are a lot of models for prediction of FD. But we have decided to choose the most widely 
used models, developed by Edward Altman in 1968. 
 
In the original paper, Altman have investigated the economic and financial ratios in the 
context of bankruptcy prediction ability with the help of multiple discriminant statistical 
methodology (Altman, 1968, p. 589). The initial sample consisted of sixty-six 
manufacturing companies with thirty-three in each of the two groups. Thirty-three 
companies filed for bankruptcy Chapter 10 of the National Bankruptcy Act. Another 
thirty-three companies were selected and paired with the bankrupt ones by size and 
industry. After that, twenty-two ratios were selected as the most popular in the literature 
and relevant to the study. In the end only five ratios were selected as the most relevant 
in prediction of bankruptcy (Altman, 1968, p. 593). The final discriminant function was: 
 

𝒁 =  .𝟎𝟏𝟐𝑿𝟏+.𝟎𝟏𝟒𝑿𝟐+.𝟎𝟑𝟑𝑿𝟑+.𝟎𝟎𝟔𝑿𝟒+.𝟗𝟗𝟗𝑿𝟓 
 
, where  𝑿𝟏 – working capital/total assets – is the measure of net liquid assets of the firm 
relative to the total capitalization. 
𝑿𝟐 – Retained earnings/total assets – is the measure of cumulative profitability. For 
young companies there is a higher chance of having low RE/TA ratio because it has not 
enough time for building up its cumulative profits. 
𝑿𝟑 – Earnings before interest and taxes/total assets – is a measure of true productivity of 
the firm’s assets. 
𝑿𝟒 – Market value of equity/book value of total debt – this measure shows how much 
the firm’s assets can decline in value (measured by market value of equity plus debt) 
before the liabilities exceed the assets and firm becomes insolvent. 
𝑿𝟓  – Sales/total assets – is the standard measure showing sales generating ability of 
firm’s assets. (Altman, 1968, pp. 594-595) 
 
Altman have tested the predictability of the model and came to a conclusion what it can 
be considered as an accurate forecaster of bankruptcy up to two years prior to 
bankruptcy and the accuracy diminishes as the lead time increases (Altman, 1968, p. 
604). 
 
So the model predicts for publicly traded companies if Z-score is greater than 3.0, the 
company is unlikely to default. If it is between 2.7 and 3.0, we should be “on alert”. If it 
is between 1.8 and 2.7, there is a good chance of default and if it is less than 1.8 the 
chance of bankruptcy is high (Hull, 2012, p. 349). 
 
Since the model was developed on the basis of manufacturing companies the use of it 
for nonmanufacturing companies is questionable. Therefore, another modification of the 
model was made in order to make it applicable for nonmanufacturing ones. The model 
did not include the fifth ratio X5 sales/total assets. The new Z’’-score model is: 
 

𝒁 =   𝟔.𝟓𝟔𝑿𝟏 + 𝟑.𝟐𝟔𝑿𝟐 + 𝟔.𝟕𝟐𝑿𝟑 + 𝟏.𝟎𝟓𝑿𝟒 
 
Z-score model predicts for nonmanufacturing companies if Z-score is greater than 2.6, 
the company is unlikely to default. If it is between 1.1 and 2.6 the company is the so-
called Gray zone (hard to predict) and if it is less than 1.1 the chance of bankruptcy is 
high. 
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In 1977 Altman et al. have constructed a new bankruptcy prediction model Zeta that is 
an enhanced version of Z-score model. The model is based on 7 variables and showed 
superior accuracy up to five years before the actual bankruptcy, whereas Z-score model 
was more accurate up to two years before bankruptcy (Altman et al., 1977). 
 
Many later research have been done in order to test the accuracy and relevance of the 
model to the current time. It is not surprising that most of the researchers questioned the 
relevance of the model that was developed in 1968 and thus, whether it can be used 
nowadays and whether the results are trustable. Mensah was one of the first researchers 
to argue that many financial models of bankruptcy prediction do not take into account 
the macroeconomic factors that tend to change over time. He argues that the model 
should be re-estimated constantly and adjusted to the economic situation. Models 
according to Mensah could not be considered stationary (Mensah, 1984, p. 383). Begley 
et al. also concluded that Z-score model doesn’t perform as well as it did in the time it 
was developed (Begley et al., 1996). 
 
However, the most recent studies showed that even though the accuracy rate of 
predictability is much lower now, still the model is relevant and can predict FD 
conditions (Grice & Ingram, 2001; Samkin et al., 2012; Alareeni & Branson, 2013). We 
in turn would like to use Altman’s Z-score model, because we as students have studied, 
applied and read about it in the books of financial courses that we undertook in the 
university. Besides, our main focus is in board composition in connection to probability 
of FD, and not in the accuracy of the model itself.  
 
3.2 Board composition 
As we have mentioned in previous sections, the board composition received huge 
attention after the collapse of big corporations like Enron, Worldcom and Parmalat. The 
outcome of those stories is that directors of those companies were considered liable and 
had to pay millions of dollars to their plaintiffs (Adams et al., 2010, p.58). This 
attention might arise due to society understanding that the board of directors can 
influence a company’s financial health. Before going to the explanation of board 
composition, we consider it is important to start with the revision of the role of board of 
directors in a company. 
 
According to Thomsen & Conyon, the board of directors is a group of people, who are 
elected by the shareholders and are responsible for the strategy of a company, hiring or 
firing CEO or management team, evaluating a company’s performance with the help of 
financial statements and deciding on number of issues like manager’s compensation and 
auditing (Thomsen & Conyon, 2012, p.142). Earlier the issue of power has been 
discussed in Mizruchi work (1983). Mainly, the author has questioned whether 
management or board dominates each other. It was believed that even though the board 
has a power to hire and fire the managers in reality management dominates board. 
Mizruchi came to a conclusion that board of directors would dismiss the CEO only in 
case if the performance of the company fails to meet their expectations. Moreover, 
Mizruchi argues that board of directors has a control over long-term goals of the 
company whereas the management is dealing with daily affairs and often board of 
directors is not familiar with technical aspects of company’s operations (Mizruchi, 
1983, p. 433). 
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The number of directors in the board is usually ten at most, but there are situations when 
the board consist of twenty or more members. Board consists of independent and 
dependent directors. Board of directors usually do not participate on company’s 
everyday routine, rather they are responsible for deciding the long-term goals. In 
addition, it is important to mention that CEO might be also COB. This difference in 
power distribution takes place due to various country regulations.  
 
3.2.1 Board composition in Denmark and Sweden 
Nordic corporate governance is similar and to some extent differs from the Anglo-
Saxon and European continental models. The main difference might be noticed from the 
specific ownership structure on the stock market. The Scandinavian area has well-
developed market economies. This can be seen through the increased foreign ownership 
of stock-listed companies. Among them there are a significant number of world leading 
companies. But there are a small number of public companies, which can attract foreign 
capital, on the market and consequently domestic ownership prevails. The corporate 
governance of the Scandinavian region is regulated through national codes and acts 
together with certain European Union regulations (Danish Corporate Governance 
Committee, Finnish Securities Market Association, Icelandic Committee on Corporate 
Governance, 2009, p. 4). 
 
The management structures are different among Nordic countries. We in our research 
paper are focused only on two countries, Denmark and Sweden, which have two 
different management structures: unitary and dual. The difference between them is the 
choice of body responsible for certain functions. According to Danish regulations, 
public limited companies are free to choose between two management structures 
(Committee on Corporate Governance, 2013, p. 8). 
 

	  
Figure	  3.	  Management	  structures 
Source: Committee on corporate governance, 2013, p. 8 
 
According to the Danish Act on Public and Private Limited Companies (2010:172) a 
public company has a right to adopt one of the management structures. The first one is 
where the company is managed by a board of directors responsible for “overall and 
strategic management”. Board of directors is the one, which appoints an executive 
board to manage day-to-day activities. Executive board must “consist of one or more 
persons who are also members of the board of directors or consist of persons who are 
not members of the board of directors”. Majority of members of the board must be non-
executive (outside) directors. They might be a chairman or vice-chairman of board of 
directors (Danish Companies Act on Public and Private Limited Companies (2010:172), 
§111, sec 1). 
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The second structure is where executive board is appointed by supervisory one, where 
the later will supervise the former. In such a structure executive board will be in charge 
of everything: day-to-day, overall and strategic management. No member of executive 
board may be a member of supervisory one. Board of directors or supervisory one must 
have at least three members (Danish Companies Act on Public and Private Limited 
Companies (2010:172), §111, sec 2). 
 
According to the Swedish Corporate Governance Code (2010, p. 10), board of directors 
must consist of no less than three members, one of whom is appointed as Chairman of 
the board (COB). COB is responsible to monitor board and make sure that all the duties 
written in sections 4-7 are followed (Swedish Companies Act (SFS 2005:551), ch. 8, 
sec.17). No more than one of the directors elected through the shareholders meeting are 
allowed also to be a part of executive management team. Usually, it is a CEO. No 
member of executive board is a member of board of directors (Swedish Corporate 
Governance Board, 2010, p. 10). It is also important that the majority of directors are 
independent from a company. Swedish listed companies must have at least two 
members independent from controlling shareholders of a company. Controlling 
shareholders are the ones who own 10% or more of companies’ shares or votes 
(Swedish Corporate Governance Board, 2010, p. 10). 
 
In Swedish corporate governing system CEO is responsible for everyday management 
and board is having a right to instruct him in management issues. Thus, CEO is obliged 
to follow the instruction of board of directors. CEO is allowed to be a member of the 
board but not its COB (Swedish Corporate Governance Board, 2010, p. 11). 
 
In Denmark CEO is also not allowed to be COB, but CEO duality takes place anyway 
in the companies where CEO is the owner and board of directors consist of members of 
family, thus there is no risk of dismissal. However, when a large portion of shares is 
owned by one person, he has a right to be COB in order to keep track of CEO work and 
a company (Lausten, 2002, p. 393). 
 
According to the Danish Act on Public and Private Limited Companies (2010:172) 
(§120, sec 1) the majority of members of board of directors or supervisory board in 
Denmark are elected through the general meeting. According to §120 section 4, 
members’ term “expires with the closing of an annual general meeting held no later 
than four years after their election”. 
 
In Denmark the board of directors must consist of at least half of independent persons 
elected through the general meeting. Persons are not considered independent in case 
they: 
 

! Be a member of executive board or senior staff in the company or its subsidiary 
during the past five years; 

! Have received high remunerations from the company, a subsidiary; 
! Represent interests of shareholders who have a controlling power; 
! Have business relations as a partner, an employee, a shareholder, a customer or a 

supplier etc., with a company or a subsidiary; 
! Have been employed within last three years or being a partner to the external 

auditor; 
! Have been as a member of the board of directors for 12 years or more; 
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! Being a close relative to the members who are considered not independent in the 
company. (Committee on corporate governance, 2013, p. 13) 

 
In Sweden they have a nomination committee, which is responsible for the appointment 
of candidates to the position of chair and other directors of board. This committee is 
also responsible for board remuneration fees a statutory auditor appointment. The 
members of the nomination committee are appointed or replaced on the shareholders’ 
meeting (Swedish Corporate Governance Board, 2010, p.14). Committee contains at 
least three members, one of them is appointed as a committee chair. The majority of 
members in this committee must be independent from a company and its executive 
board, whereas members of board of directors can be also members of nomination 
committee but not a majority (Swedish Corporate Governance code, 2010, p. 16). 
 
The majority of directors in Sweden are elected through the shareholders’ meeting and 
must be independent from a company and executive board. The independence is 
assessed through several factors, which are similar to those ones mentioned in Danish 
Companies Act. 
 
Factors that indicate the dependency of a board member in Sweden are: 
 

! if a person is a CEO of the company or has been a CEO of a company or a 
related company during the last five years; 

! if a person is employed or has been employed by a company or related company 
during the last three years; 

! if a person receives significant remuneration for the services beyond the ones he 
or she receives for BOD position from a company; 

! if a person has for the recent year significant business relationship with a 
company, its management or BOD, or closely related company; 

! if a person is or has during the last three years been a partner, had an employee 
who participated in a company’s audit or closely related to the company’s 
auditor; 

! “whether the individual is a member of the executive management of another 
company if a member of the board of that company is a member of the executive 
management of the company”; 

! if a person has family relationships with a member from executive management 
or an individual who has close business relationships with a company. (The 
Swedish Corporate Governance Code, 2010, p. 18) 

 
The board of directors is elected for a period until the end of the next annual general 
meeting. A major shareholder is according to Swedish code a controlling one if he 
directly or indirectly has at least 10 % of the shares or votes in the company (Swedish 
Corporate Governance Board, 2010, p. 18). 
 
The peculiar feature in Danish and Swedish boards of directors is that boards might 
include employee representatives. The Swedish Companies Act (SFS 2005:551), 
Chapter 8, Section 2 states that provisions concerning employee representatives are 
prescribed in the Private Sector Employees Act (SFS 1987: 1245). According to the 
Board Representation (Private Sector Employees) Act (SFS 1987: 1245), the Section 4, 
a company that for the most recent financial year employs on average not less than 25 
workers should entitle two employee representatives on the board of directors and one 
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alternate for each such member. If a company employs on average of at least 1000 
workers, then it should appoint three employee representatives and one alternate for 
each such member. Under Paragraph 1 the number of employee representatives 
appointed to the board should not exceed the number of other board members (Board 
Representation (Private Sector Employees) Act (SFS 1987: 1245)). The Section 6 states 
that the appointment of employee representatives should be taken by “the local 
employee organisation that is bound by a collective bargaining agreement with the 
company.” Besides, the Section 10, Paragraph 2 states that board of directors shall be 
informed about the entitlement of employee representatives in board. The term of 
employee representatives based on the Section 10, Paragraph 1, shall be fixed by the 
party appointing them, but it must not exceed four financial years (the Board 
Representation (Private Sector Employees) Act), 1987, pp. 3-4). 
 
The Danish Act on Public and Private Limited Companies (2010:172) in the Section 
140, Paragraph 1, states that if the limited liability companies employ on average at 
least 35 employees during three financial years, then employees have a right to appoint 
employee representatives and alternate representatives to the board, “corresponding to 
half the number of the other management members.” Besides, employees are always 
allowed to appoint at least two representatives together with alternate members. The 
Section 142 states that the board of directors should be informed about employee 
representatives in a manner that they will hereinafter verify the entitlement of employee 
representatives. 
 
Sweden Denmark 

One management structure: executive management 
(EM) is responsible for a company’s everyday routine, 
whereas BOD has a right to instruct them. 

Two management structures: 
1. Executive management (EM) is 
responsible for a company’s 
everyday routine. BOD is 
responsible for overall and 
strategic management of a 
company. 
2. EM is responsible for everyday 
routine, overall and strategic 
management. Supervisory board 
(SB) controls and provides some 
instructions to EM 

Only CEO can be a member of BOD from EM, but 
he/she cannot be a chairman. 

CEO is not allowed to be a 
chairman of the board, but there 
are some exceptions 

BOD is not less than 3 members; one of them is a 
chairman. 

No member of EM is a member of 
Supervisory board. SB must have 
at least 3 members 

At least 2 members must be independent from controlled 
shareholders 

BOD must be at least have half of 
independent persons 
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Nomination committee appoints directors to the BOD Members are elected through 
general meeting 

A company having on average at least 25 employees 
during the most financial year should appoint 2 
Employee Representatives (ERep) +alternate members. 
A company having on average at least 1000 employees 
should appoint 3 ERep +alternate members. The N of 
ERep. should be less than the N of members in the BOD 

A company having on average at 
least 35 employees during the last 
3 financial years should appoint 
ERep., corresponding the half of 
N of other management members. 
Employees otherwise are always 
have a right to appoint 2 ERep 
+alternate members 

Table	  4.	  Summary	  of	  board	  regulations	  in	  Sweden	  and	  Denmark	  
	  
3.2.2 Agency, Resource Dependence and Stewardship theories 
The early research start with the discussion of agency theory problems that arise 
between different agents involved in the company. In the classical agency theory that 
started from Jensen & Meckling (1976) and Fama (1980) a firm is viewed as a set of 
contracts between different agents, who have self-interests and at the same time depend 
on each other in order to perform better and survive in the market. Jensen & Meckling 
say that relationships between stockholders and managers are perfectly fitting agency 
theory representing different agents with self-interests and therefore associated with the 
“separation of ownership and control”, which is extensively discussed in work by Fama 
& Jensen (1983) (Jensen & Meckling, 1976, p. 1975). Fama & Jensen in their paper 
have made an analysis of survival of the organizations, where there is the separation of 
decision management, decision control and risk bearing functions. They argue that in 
large organizations agency problems, caused by the separation of decision and risk-
bearing functions, are solved by the separation of ratification and monitoring of 
decisions from initiation and implementation of decisions (Fama & Jensen, 1983, pp. 
301-302). In the beginning, authors give definitions to decision processes and residual 
claimants. According to them, the decision making process in any organizations has 4 
steps: initiation, ratification, implementation and control. Usually, initiation and 
implementation are united under the term decision management mostly because the 
same agents carry those functions; at the same time, ratification and control are united 
under the term decision control. Organizational contracts specify some fixed payoffs for 
the agents, which limit the risks they bear that come from the decision-making. The 
residual claimants are those who are contracted to the net cash flows that represent the 
difference between inflows and promised fixed payoffs to the agents (Fama & Jensen, 
1983, p. 302). The agency problems arise when the decision makers are not the major 
residual claimants, who bear all the risks associated with the decisions taken. Without 
control, decision makers can neglect the interests of residual claimants (Fama & Jensen, 
1983, p. 304). The authors have concluded that when it is more efficient to combine 
decision management and decision control functions in one or several agents, in order to 
minimize agency problems, the residual claims should be restricted to decision-makers. 
This is possible in small organizations. At the same time, the organizations with a more 
complex structure and diffused knowledge that is available to different agents on 
different levels, the separation of decision management and decision control can 
minimize the agency problems. The efficiency of such system is achieved by the 
initiated rewards for the decision management and decision control agents (Fama & 
Jensen, 1983, p. 322). Therefore, the role of board of directors for large companies and 
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organizations is important. Authors argue that possible benefits from separation of 
decision management and risk bearers are larger than the agency costs associated with 
this separation. The agency theory takes into consideration the monitoring function of 
board, which in many cases influences the financial performance. As John & Senbet 
stress the monitoring role of the board is an important component of corporate 
governance, and on how well board of directors monitors managers’ work, the overall 
success or failure of a company will depend on it. Board effectiveness in monitoring 
function is determined by size, independence and composition (John & Senbet, 1998, p. 
373). 
 
Resource dependence theory is contradicting to agency theory. According to this 
theory, the board composition is heavily dependent on the external environment. The 
forces that affect a company influence the board composition. The changes in 
surrounding environment make the organizations to take actions in order to ensure 
future growth and development (Pfeffer, 1972, p. 218). Pfeffer in his article argues that 
business organizations use board of directors as an instrument in order to cooperate with 
interdependent organizations. Pfeffer is the founder of resource dependence theory, 
which explains size and composition of board. 
 
Another contradicting theory is stewardship, the proponents of which think that there is 
no conflict of interest between owners and managers. Thus, managers will be acting in a 
good faith, since they realize that they are active players and will act in the best interests 
of owners. According to Donaldson & Davis, managers are not opportunistic agents, but 
are good stewards (cited in Donaldson, 1990, p. 370). Additionally, stewardship theory 
proves the benefits of having dominance of executive directors in the board. The 
empirical analysis did by Sullivan (1988) prove the positive relation between financial 
performance and insiders prevailing board of directors (cited in Donaldson, 1990, p. 
370). Overall, it is believed that insider-prevailing board of directors has superior 
information about company and thus can make more effective and efficient decisions. 
Kiel & Nicholson based on the contradicting findings of the previous research 
concluded that board composition can be explained and has characteristics of those 
three theories discussed earlier and therefore, can be used in different circumstances 
(Kiel & Nicholson, 2003, p. 201). 
 
Starting from these research, the realization of importance of board of directors became 
vivid and obvious. Baysinger & Butler made an empirical analysis of the influence of 
the changes in board of directors on the financial performance. They argue that 
individual corporations should adopt optimal board of directors, otherwise they have to 
face comparative disadvantage (Baysinger & Butler, 1985, p.102). Jensen (1993) has 
also came to a conclusion that the board of directors in many ways influence the 
companies’ ability to survive in the market and face the competitions. Earlier, Pfeffer 
(1972) proved empirically that financial performance of the companies that deviate 
from the estimated optimal board composition is lower. All in all, the importance and 
the role of board of directors have been realized long time ago and many legal 
regulation or recommendations on the board composition are initiated in order to ensure 
companies’ competitiveness, increase shareholders’ value and minimize probability of 
FD. 
 
For our thesis, the research done by Jensen in 1993 is highly interesting. Jensen (1993) 
was one of the first researchers who addressed the problem of internal control systems 
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failures on the example of US companies such as GM, IBM, Kodak, Xerox, which in 
the late 80s - early 90s experienced huge financial losses. The time period when those 
companies began to shake was characterized with the rapid changes in many spheres: 
political, economic, regulatory and technological. All those forces influenced the 
change in worldwide economy and were needed to be quickly and adequately 
responded. However, internal control systems failed to answer those changes, especially 
the necessity for downsizing and exit (Jensen, 1993, p. 831). Jensen stresses on the need 
to understand the reasons for internal control systems’ failures and to be able to make 
them work better. According to Jensen, the ineffective corporate governance is the key 
problem in the internal control mechanism. Moreover, the changes in internal control 
systems are made too late and it takes too long to see the first effects of it. Jensen states 
that the problem in internal control system starts with board of directors (Jensen, 1993, 
p. 862). Board of directors is the control mechanism that has the final responsibility for 
firms’ functioning and should warn before firms experience major difficulties. Later on, 
Jensen discusses the reasons for board of directors’ failure. According to him, board 
culture is one of the reasons of failure: politeness and courtesy, avoidance of conflicts, 
lack of honesty between the managers and board of directors can be the consequence of 
failure in internal control system. Second of all, information asymmetry affects the 
work of board. Usually the CEO is the one who decides what information to present to 
the board, therefore the inadequate amount of information may hinder the ability to 
monitor and evaluate the company’s performance. Further on, most directors of the 
board do not own the fraction of equity of company. Members of the board should 
realize that their wealth depends on their decisions, encouraging them to invest in a 
company can minimize the possibility of making thoughtless decisions. Additionally, 
the oversized board of directors tends to function less effectively. Jensen suggests that 
optimal size of board should be no more than 7-8 people; otherwise the effectiveness 
starts to decrease. He also mentions that other executive managers should be invited to 
the board meetings in order to expand knowledge of the board about the company. 
Lastly, Jensen talks about the separation of CEO and COB positions. Those two 
positions carry strategically different responsibilities and obligations, and it is 
impossible for one person to fulfil those responsibilities. All in all, Jensen concludes 
that cause and effect factors should be fully understood in order to effectively tackle the 
problems occurred (Jensen, 1993, pp. 863-873). We have decided to base our thesis 
paper and select some of the characteristics of board that has been mentioned in 
Jensen’s work. 
 
3.2.3 Board composition indicators 
We have mentioned in Chapter 1 that our main focus of study is the relationship 
between board composition and probability of FD, measured by Altman’s Z-score. In 
this chapter we have already talked about general functions of board of directors in a 
company, regulations that are written in Denmark and Sweden and discussed developed 
theories in corporate governance area of study. Now we would like to discuss the board 
composition characteristics that we are going to analyse in our thesis work. We are 
going to discuss why we chose board size, board composition in terms of independency, 
board ownership, COB ownership, employee representatives as the peculiar feature of 
Swedish and Danish corporate boards and CEO duality. 
 
3.2.3.1 Board independence 
Independence of the board as well as size of the board was the main characteristic that 
received much attention from the authors. According to resource dependence theory, 
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companies that heavily depend on external financing should have less inside directors in 
the board (Pfeffer, 1972, p. 222). Pearce II & Zahra confirmed that the larger board of 
directors and bigger outsiders representation in the board tend to be used in order to 
minimize the uncertainty surrounding strategy development and as a way to co-opting 
with the environment (Pearce II & Zahra, 1992, p. 432). Independent director is 
considered to be the one, who is not currently employed by the company or has no 
psychological or economic dependence on its managers. A director, who has ties with 
the management of the company or represents the organization that does major business 
with the company cannot be considered independent (Baysinger & Butler, 1985, p. 
110). The authors have also presented the empirical evidence that companies with more 
independent members in the board had a superior financial performance. However, the 
authors have also mentioned that the proportion of insiders vs. outsiders vary from firm 
to firm depending on many factors (Baysinger & Butler, 1985, p. 121). The reason for 
superior performance lies in the objective monitoring of the work done by management, 
mainly CEO. Weisbach tested the hypothesis that insider- and outsider-dominated 
boards of directors differently undertake decisions of CEO removal on the basis of 
performance. According to his empirical evidence, insider-dominated board less likely 
to remove the CEO than outsider-dominated board (Weisbach, 1988, p. 432). Thus, the 
outsider-dominated board adds value to the company by removing underperforming 
CEO; outsider-dominated board has more monitoring power, which increases with 
independence of the board. Monitoring provides the information that the board is using 
when deciding to remove the CEO (Hermalin &Weisbach, 1988, p. 97). A more recent 
study tells that boards with higher insider representation tend to be less effective in 
monitoring (Helland & Sykuta, 2005, p. 171). Rosenstein & Wyatt have continued the 
study of outsiders’ role in the board and have concluded that overall, the appointment of 
outside director increases firm value and thus increases the shareholder wealth 
(Rosenstein & Wyatt, 1990, p.190). An empirical study on the basis of UK banks 
showed a positive relationship between independent representatives in the board and 
financial efficiency, proving the fact that outsiders can bring valuable expertise and 
knowledge (Tanna et al., 2011, p. 455). The independent board of directors is preferable 
and is explained by agency theory. According to agency theory, independent board 
monitors management better and can make decisions that will be well timed. 
 
Harris & Raviv contradict to the previous opinion by saying that in reality companies 
would prefer insider-controlled board of directors. The reason is explained in the 
information importance that is available to insiders rather than to outsiders. If the cost of 
losing information is higher than the agency costs associated with inside control, the 
insider-controlled board is preferable (Harris & Raviv, 2008, p. 1830). The authors have 
also mentioned that outsiders bring value to the company by providing better expertise. 
However, the increasing number of outsiders will generate free-rider problems: their 
importance of contribution will be reduced and thus, they will contribute less and put in 
less effort. The optimal proportion of outsiders/insiders should be compiled in order to 
balance those two effects (Harris & Raviv, 2008, p. 1799). In support of this findings, a 
study made by Schooley et al. have tested the probability for shareholders’ filing as a 
measure of financial performance in connection with board composition. The authors 
have found that there is a positive and significant relationship between the shareholder 
filing and the percentage of independent members in the board. Thus, independent 
members do not have enough knowledge about company that influences the poor 
decision-making (Schooley et al., 2010, p. 162). Earlier, Kiel & Nicholson came up 
with the same evidence and state that there is positive relationship between proportion 
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of inside directors and financial performance (Kiel & Nicholson, 2003, p. 189). This 
support stewardship theory by Donaldson (1990) that inside managers are good 
stewards to the company and will not make wrong decisions that will influence firm 
value decreasing. Overall, the corporate governance literature cannot provide consistent 
research findings and possible reason might be the complex relationships, which should 
be considered with multiple theoretical perspectives (Dalton et al., 1998, p. 271). 
Further on, the meta-analyses of empirical studies of board composition showed no 
systematic relationship between board composition and financial performance (Dalton 
et al., 1998, p. 282). 
 
3.2.3.2 Board size 
The board size has been discussed starting from 19th century in the relation to external 
environment. According to resource dependence theory, the size of the board is affected 
by the relationships with the environment: the greater the dependence on different 
organizations the larger will be the board of directors. Therefore, the size of the board 
tends to increase with the size of the company (Pfeffer, 1972, pp. 222-223). In 
conclusion, Pfeffer proved empirically that the financial performance of the companies 
that deviate from the estimated optimal board of directors’ equation is lower. Besides, 
the size and composition of the board are not random factors, but are responses to the 
external environment (Pfeffer, 1972, p. 226). 
 
Larger boards, according to Zahra & Pearce, are under less influence from managers, 
usually consist of heterogeneous individuals who represent different skills and 
knowledge and thus can more effectively monitor and control the managerial 
performance in order to improve the overall company’s performance. Moreover, larger 
board dominated by outsiders, can be more conducive in discussing and debating 
company’s mission, goals and strategies (Zahra & Pearce II, 1989, p. 309). Overall, the 
authors concluded that it is believed that larger board of directors is positively related to 
financial performance. A recent study based on Australian large companies proves a 
positive relationship between the board size and financial performance (Kiel, 
Nicholson, 2003, p.189). 
 
However, Dowell et al. state that the effect of board size is hard to derive due to its role 
in the company might be different (Dowell et al., 2011, p. 1028). Judge & Zeithaml 
provide evidence that the board size has a negative relationship to the board 
involvement (Judge & Zeithaml, 1992, pp. 785-786). When the board is large, there is a 
limitation of debates and discussions, which take place during the meetings, and 
therefore this decreases the participation of the members of the board. Judge & 
Zeithaml explain this decline in the involvement by the decreasing interaction level 
between individuals with increasing size of the board. In addition, Coles et al. share the 
same opinion and add that smaller boards provide higher value to the company (Coles et 
al., 2008, p. 330). Moreover, he states that smaller groups are more effective in 
monitoring for being more productive, connected and thus easier to interact and discuss 
the brought up issues. Larger groups, meanwhile, suffer from free-riding, social loafing 
and higher coordination costs (Coles et al., 2008, p. 331). Thus, the authors have 
concluded that the relationship between financial performance and board size is U-
sharped, meaning that too small or too large board size can influence negatively the firm 
value. The proponents of agency theory believe that the smaller board will monitor 
better (Coles et al., 2008, p. 351). Smaller board, as Yermack argues, is more likely to 
dismiss CEO following the poor financial performance, since the monitoring function is 
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better within the smaller board (Yermack, 1996, p. 187). Earlier, we mentioned Jensen’s 
point of view that larger boards, exceeding 7-8 people, tend to underperform (Jensen, 
1993). 
 
Dalton et al. have done meta-analysis of the empirical studies concerning board size and 
FD. The authors have concluded that there is systematic evidence of positive and 
significant relationship between the size of the board and financial performance. 
Moreover, the relationship is stronger for small companies rather than for large (Dalton 
et al., 1999, p. 678). 
 
3.2.3.3 Board ownership 
There are two main features of ownership structure in publicly listed companies: 
ownership concentration and owner identities. Ownership concentration is measured by 
the amount of owners who have a controlling number of shares. The larger the number 
of shares owned, the higher is the pressure on the management from the shareholders 
(Thomson & Conyon, 2012, p. 123). The rights controlling shareholders have are “the 
right to sell the shares, the right to vote on the individual directors nominated by the 
main board, the right to nominate their own directors, the right to propose shareholder 
resolutions, the right to dividend payments if declared by the board, the right to 
purchase new shares issued by the company and the right to residual assets if the 
company is liquidated” (Thomson & Conyon, 2012, p. 220). As it was mentioned 
earlier the goal of board is to provide the value and maximise the wealth of the 
shareholders through monitoring management. 
 
According to agency theory, if the owner of a company is the manager, he will only 
make operating decisions that will maximize his equity. Respectively, if he decides to 
reduce his ownership stake in a company, that will generate agency costs, meaning that 
his interest will deviate from the ones that major shareholders have (Jensen & 
Meckling, 1976, pp. 10-11). Later on Jensen continues supporting this point of view and 
states that boards should have a requirement that new members must invest in the 
company’s shares. The initial investment varies, but it should not be less than $100,000. 
This investment will make new members of the board understand that wrong decisions 
can also affect their wealth, there will be no agency problem between board of directors 
and major shareholders (Jensen, 1993, p. 865). Thus, larger ownership concentration in 
the board will increase board’s incentives for better monitoring and control and pressure 
managers for profit maximization. Another finding is that ownership concentration 
decreases with firm size (Pedersen & Thomsen, 1999, p. 369). Morck et al. contradict 
and claim that manager who controls a significant fraction of a company can have 
enough voting power to guarantee his employment at an attractive salary (Morck et al., 
1988, p. 294). According to Donaldson (1990), proponents of Stewardship theory who 
views agents in a company as good stewards, by logic board directors would also act in 
a good faith and conscientiously implement their responsibilities.  
 
Fich & Slezak research, which became an inspiration for our study, has concluded that 
larger ownership stake of directors lowers the bankruptcy hazard (Fich & Slezak, 2007, 
p. 245). Thus we can assume that larger ownership will enhance the monitoring and 
control functions of the board and minimize the agency costs. This finding is consistent 
with the one made in Rauterkus et al. (2013) study, which revealed that lower equity 
ownership in the board increases the probability of Chapter 11 filing. Accordingly, 
Elloumi & Gueyie study showed the increase in outside directors’ ownership would 
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strengthen the incentives for monitoring management in order to prevent FD probability 
(Elloumi & Gueyie, 2001, p. 20,). Overall, insider ownership will positively influence 
the financial performance and decrease the probability of bankruptcy (Salloum et al., 
2013). 
 
3.2.3.4 CEO duality 
In some countries like US it is also possible for a CEO to be a COB. But in most 
countries the CEO duality is restricted. 
 
A recent paper dedicated to this topic has discovered that the CEO taking those two 
positions has a strong influence on the company (Adams et al., 2010, p. 82). Brickley et 
al. (1997) studied the performance of companies where the CEO is also the COB. The 
outcomes of the study were not significant. They did not find any relationship. But the 
interesting thing that they have noticed is that with separation of those two positions 
extra costs, such as “agency costs of controlling the behaviour of the chairman, 
information costs....” appeared. Brickley et al. (1997, p. 218) finds that CEOs’ 
ownership is larger in the companies where CEO duality exists. In addition, they 
provided evidence that companies appoint CEOs as COBs of the board as the reward for 
good performance after a probationary period. 
 
Adams et al. (2005) conducted similar studies and found that CEOs who are also COBs 
have stronger influence on decision-making process. The function of COB is basically 
to conduct board meetings, going through the process of hiring and firing directors, 
evaluating the performance of a CEO and determine his compensation level. To have 
both leading positions in a company requires a lot of effort and ability for self-
criticism.  Generally, CEO is the one who supposed not only to conduct and control the 
daily activities of the company together with his team, but also criticize and monitor this 
team and his own work as COB. It is very difficult and furthermore not effective for the 
company (Jensen, 1993, pp. 866-867). 
 
3.2.3.5 Employee representatives 
The study we are conducting take into consideration the listed companies in Sweden 
and Denmark. One of the peculiar features of board composition, which we mentioned 
in the previous section, is the requirement for employees’ representatives in the board. 
We have decided while collecting the necessary data to include this characteristic in our 
study, considering the importance of employee representatives that has been discussed 
and proved in the following research. We would like also to stress that previously there 
has not been conducted any study of employee representatives in connection to FD, 
therefore we will only take a look at the presence and not presence of employees 
representatives in the board as a factor influencing FD. 
 
One of the first countries where the employee representation has been a requirement to 
follow is Germany. Starting from 1952, in the Western Germany one third of the board 
was elected by the employees (Murphy, 1976, p. 751). Fauver & Fuerst have done an 
empirical study based on the German corporate boards. The authors have decided to 
answer the question whether the employees’ presence in the board increase firm value. 
It is believed that the presence of the employees in the board will minimize the 
information asymmetry between the management and the workers. Thus, the authors 
have proved that employee representation in the board provides a credible channel of 
information flow to the highest levels of the firm. More importantly, the authors have 
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concluded that industries that require intense coordination or involvement of specially 
skilled and knowledgeable workers will benefit more from employee representation in 
the board. Furthermore, employee representatives will enhance monitoring of 
management. Lastly, employee representation can also benefit company by reducing 
possible work halts and strikes by providing valuable information to the workers and 
unions (Fauver & Fuerst, 2006, p. 687). 
 
Another qualitative study took into consideration several European countries. One of 
the conclusions, the author mentions, is the involvement of employee board level 
representatives on the early stages of decision-making. Thus, it proves the fact that 
employee representatives benefit the board of directors with more advanced knowledge 
in technical and operating spheres (Gold, 2011, p. 53). Qualitative study in Sweden 
mostly concerned the role of employee representatives in the board of directors, their 
contribution and the perception of board members on the employee participation. The 
overall result of the study showed that board of directors positively evaluate the 
presence of employee representatives. Employee representation is thought to positively 
contribute to cooperative climate and is a good mainstay for decision-making process. 
Nevertheless, the participation of employee representatives cannot be considered as 
active in terms of bringing up the problems and initiating solutions. However, 
employees can contribute such values as trust and joined solutions to management 
problems. All in all, the employee representatives are mutually beneficial to the 
company and to the unions (Levinson, 2001, p. 273). 
 
Based on the previous research, we can assume that the presence of employees 
positively affects the companies’ performance and is positively perceived by the board. 
The main reason could be minimization of information asymmetry between the highest 
and lowest levels of organization. The enhanced information channel can improve the 
board of directors’ decision-making process by providing necessary valuable 
information, since the workers are the ones knowing best when it comes to technical 
and operational issues. 
 
3.2.4 Summary of theoretical framework 
For our theoretical framework we have chosen the several components that we believe 
are essential to know for the reader without previous knowledge in this area. First of all, 
it was important to start with the reasons companies are considering when choosing the 
capital structure. The choice of capital structure, which is the proportion of debt and 
equity and other securities that are used in financing companies’ activities, explained by 
the theorists mainly with trade off and pecking order theories. Trade off theory argues 
that companies have a debt to equity ratio that they are trying to reach. On the contrary 
pecking order theory argues that companies will turn to debt financing after all reserves 
are used. Both theories can explain the capital structure of companies perfectly and 
these theories in many cases are complementary to each other, rather than excluding one 
another. To make a long story short, companies that are using debt financing are bearing 
risk of falling into financial distress (FD). How much debt companies decide to take 
depends on many factors. Among others, size and industry are mentioned. Size of 
companies can influence the amount of debt, since bigger companies, as trade off theory 
argues, need more funds to finance their activities. At the same time large companies 
are also considered to be trustable by lenders by building a credible credit history 
before. Thus young small companies can experience some troubles in issuing enough 
debt. Further on, companies of special industries tend to issue more debt than others. 
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Mainly, companies with more tangible assets are able to secure their debt obligations 
easier, rather than companies with less tangible assets. Moreover, companies with 
assets, the nature of which are more evident and clear to debt holders, have a chance to 
issue debt easier. As we know, FD condition occurs when companies fail to meet debt 
holders’ obligations and thereafter can be forced to liquidation and bankruptcy. 
Knowing that risk, companies tend to balance and track the amount of debt they are 
taking in. Among many predicting methods of FD conditions, Altman’s Z-score has 
been considered as the most widely used, easy and at the same time providing high 
accuracy rate. Therefore, for our study the choice of Altman’s Z-score models became 
obvious. 
 
Further on, we talked about board composition and characteristics of board composition 
that have been proven by other researchers as having significant relationship with FD 
probability. We agree with previous scientists that FD can also be affected by ex-ante 
factors, internal factors. Board of directors is a group of professional people, who are 
responsible for long-term decisions and among others, probability of falling into FD, 
can be their fault. Board of directors monitors and controls management’s work, 
assesses and warns the management about possible threats. Ineffective work of the 
board can be one of the reasons for bankruptcy and liquidations. Board of directors has 
been extensively studied in many countries, mostly outside of Europe. Previous 
scientists have proved the relationship between board composition and probability of 
FD. Among others characteristics, board independence, board size, board ownership, 
CEO duality are commonly studied and tested. Board independence can affect the 
monitoring function of a board. Many studies have proved the negative relationship 
between board independence and probability of FD. More independent board can 
monitor management better and can thus improve companies’ financial performance. 
Among others reason, the ability of a board to dismiss underperforming CEO was 
mentioned. Board size can also be influential. It is believed that relationship between 
board size and financial performance is U-shaped, meaning that too large or too small 
board will negatively affect companies’ performance. Board ownership is proved to be 
negatively related to probability of FD. Board’s large ownership stake will decrease 
agency costs and motivate board of directors to monitor and control management better. 
CEO duality is mostly viewed as positively related to probability of FD. CEO who is 
also COB can negatively affect companies’ performance, subjectively assess the 
financial situation and influence board of directors. The last variable we have discussed 
was employee representatives. Employee representatives are a peculiar feature of board 
composition in Scandinavian region, especially in Sweden and Denmark. However, 
employee representatives have been mostly studied in qualitative studies. Overall, 
employee representatives are viewed as a positive factor that can bring knowledge to 
board of directors about technical aspects of companies’ activities, enhance the 
information channel between higher and lower levels of companies and thus, minimize 
information asymmetry. 
 
The components of theoretical framework will help us to formulate the hypotheses that 
we are going to test later. It also gave us a clear picture of why FD is occurring, how it 
can be predicted and what board composition characteristics might affect the work of a 
board of directors.  
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Chapter	  4:	  Practical	  method	  
In this chapter we will define the segment of companies, describe data collection and 
provide a closer look at the dependent and independent variables we have chosen and 
their indicators: Altman’s Z-score, board independence, board size, board ownership, 
COB ownership, CEO duality and employee representatives. Further on, we will define 
and test our assumptions with the help of statistical regression analysis. 
 
4.1 Sampling 
In this section we are going to explain what samples we used in our research project. 
When planning research it is very important to define and check whether the studies are 
going to be conducted based on a certain sample size or if the whole population will be 
used. We have mentioned earlier that our research will be conducted based on the 
sample of publicly listed companies in the Danish and Swedish markets.  
 
First of all, we will take all the listed companies in the Swedish and Danish markets 
through Amadeus database. Second of all, we chose companies that published their 
annual reports in English, the rest were excluded from the sample size. Further on, in 
order to calculate Z-score and segment the companies into two extreme groups 
depending on their financial condition, we selected the financial information results for 
2012 that is required for the calculation of Altman’s Z-score. Moreover, we had to 
segment the sample into manufacturing and nonmanufacturing. Thus, the calculation of 
Z-score will be more accurate depending on the activity of a company. Altman’s Z-
score models categorized companies into three zones: Healthy, Gray and Distressed. We 
are only interested in two extreme groups of companies. Healthy and Distressed zones 
will be chosen. Finally, our analyses in finding any relationship between board 
composition and probability of FD will rely upon this sample. All in all, in order to 
come up with the final sample size, we segmented companies by language availability, 
manufacturing/nonmanufacturing, Z-score zones, availability of full information 
concerning board composition and countries.  
 
4.2 Data collection 
We are going to collect the required data through, first, Amadeus database, where we 
will define publicly listed companies in Sweden and Denmark. In Amadeus, almost all 
the financial information that we were interested in is provided, however we had to find 
retained earnings in the annual reports for each of the company. Furthermore, we also 
looked for price per share on the last trading date in 2012 and number of shares 
outstanding in order to calculate the Market Capitalization. Since the Altman’s models 
have different formulas, we had to subdivide the sample of companies into 
manufacturing and nonmanufacturing; therefore we also included the industry codes 
used in the Amadeus database. However, we have noticed that some of the 
manufacturing companies were missing, therefore in order to be sure we decided to 
make our own assumptions based on the main operation of a company. Transforming 
the data from the Amadeus to Excel files we proceeded with Altman’s Z-score 
calculations. As we mentioned earlier, this model helps to define three zones: Healthy, 
Gray and Distressed ones. Since we are interested in the two extreme zones, we will 
select only companies that fall into Healthy and Distressed zones. The final list of these 
companies will be used for collection of additional information concerning board 
independence, board size, board’s equity ownership, Chairman’s ownership, employee 
representatives and CEO duality. Unfortunately, there is no database containing the full 
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information about the board composition, therefore we will go through annual reports, 
mainly chapters concerning corporate governance and the board of directors. The search 
of data will be conducted manually, by looking through each financial report. Key 
words we are planning to use are: board of directors, chief executive or CEO, chairman 
of the board, ownership, shares, independent, not independent, corporate governance. 
After all required data is found, we are going to proceed with further statistical analysis, 
where we are going to test our hypotheses. 
 
4.3 Variables and assumptions 
In order to proceed with further statistical analyses, we need to define the dependent and 
independent variables. Since we believe board composition characteristics can influence 
probability of FD, we will consider the former to be independent variable and later as 
dependent one. 
  
As we have mentioned previously, the board composition is the independent variable 
and it will be examined with the help of indicators like board independence, board size, 
board ownership, COB ownership, CEO duality and employee representatives.  
 
Let us start with board independence. We have gone through a number of research 
studies conducted in this area. Most of the theories developed in the corporate 
governance area are supporting different point of views, depending on the functions of 
the board that is considered to be the main. For example, agency theory proponents say 
that monitoring function will be better in the outside-dominated board (Weisbach, 1988; 
Hermalin & Weisbach, 1988; Jensen, 1993). The resource dependency theory states that 
outsiders bring knowledge and expertise minimizing the uncertainty of the surrounding 
environment (Pfeffer, 1972; Zahra & Pearce, 1992; Baysinger & Bulter, 1985; Tanna et 
al., 2011). The opposing stewardship theory argues that managers are good stewards 
and will not undertake wrong decisions that can influence the financial performance 
(Donaldson, 1990). Also, some other researchers proved the fact that inside directors 
have more knowledge about the company and therefore can make more thoughtful 
decision (Schooley et al., 2010; Kiel & Nicholson, 2003). As we can see, there is no 
consistent point of view whether independency is preferable by the companies. Thus, 
we would like to check this phenomenon in Danish and Swedish companies. We have 
noticed that there are different definitions of dependency of directors in Swedish and 
Danish Corporate Acts. Therefore, we will consider independency of directors in case 
they are independent from the company, its management and major shareholders. We 
are going to test rather there is a relationship between independence of the board and 
probability of FD. We know that the board of directors usually consists of insiders and 
outsiders. In Chapter 3, we discussed Swedish and Danish Corporate Governance Acts 
and found out that the regulations concerning the number of independent directors in the 
board vary. The Swedish Companies Act states that the majority of directors must be 
independent and at least two should be independent from the company’s major 
shareholders. In the Danish Companies Act it is required to have at least half of the 
board to be independent. Since there are different requirements for both countries, 
therefore we have decided to develop our variable based on the percentage of 
independent directors (who are independent from the company, its management and 
major shareholders) to the total amount of directors in the board. By doing this we will 
see independency of the board influences the FD probability. Our assumption is that 
there is a relationship between board independence and probability of FD. 
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The next variable we would like to discuss is the board size. As the previous board 
characteristic, the board size is explained by different theories. According to resource 
dependence theory, the size of the board depends on the size of a company (Pfeffer, 
1972; Zahra & Pears, 1989; Kiel & Nicholson, 2003). Some other researchers argue that 
larger boards are more vulnerable to free-riding problems and tend to have a decline in 
involvement during the discussions (Judge & Zeithaml, 1992; Coles et al., 2008). 
Agency theory states that companies with large boards tend to underperform (Jensen, 
1993). Finally, the meta-analysis done by Dalton et al. (1999) showed positive and 
significant relationship between the size of the board and financial performance. Our 
variable will test if there is a relationship between the size of the board and FD 
probability. That is our assumption. 
 
The board ownership is going to be discussed further on. According to agency theory, a 
director of the board who owns a large stake in the company will not make decisions 
that might potentially affect his wealth (Jensen & Meckling, 1976; Jensen, 1993; 
Pedersen & Thomsen, 1999). However, there is a belief that a manager with a large 
stake in the company and thus with enough voting power can guarantee his employment 
and attractive salary (Morck et al., 1988). Most recent research proved the fact that large 
ownership will create an incentive for better monitoring and controlling of the 
management by the board (Fich & Slezak, 2007; Rauterkus et al., 2013; Elloumi & 
Gueyie, 2001; Salloum et al., 2013). The ownership is expressed by the percentage ratio 
of total number of shares owned by the board to the total number of outstanding shares. 
We also decided to look at the ownership of the COB, as he is the leader of the board 
and might have certain power to influence the members. Hence some of the COBs could 
be the largest shareholders thus this can be explained by their dependency. The COB 
ownership is going to be expressed by the percentage ratio of total number of shares 
owned by the COB to the total number of outstanding shares. We want to test if there is 
any relationship between board ownership, COB ownership and probability of FD. 
 
Next variable we would like to discuss is a CEO duality. CEO duality takes place when 
the CEO is also the COB of the board. The Swedish and Danish Companies Acts state 
that a CEO cannot take the position of a COB. In Denmark, CEO duality sometimes 
might happen in case a CEO is also an owner of a company and a board consists of 
family members (Lausten, 2002, p. 393). CEO duality has been extensively discussed 
and studied in US and other countries. The main objective was to understand the 
connection between the financial performance and CEO duality. For example, one of 
the studies made by Daily & Dalton (1994) showed a positive and significant 
relationship between CEO duality and Chapter 11 filing. The most recent research that 
we mentioned showed positive relationship between CEO duality and bankruptcy 
(Salloum et al., 2013). The basis of these conclusions lies in the possible loss of 
independence of the board from the management. Moreover, it is questionable whether 
one person can fulfil the responsibilities of those two positions, which carry different 
functions (Jensen, 1993). On the contrary, the findings of Simpson & Gleason showed 
the decreasing probability of FD with CEO duality (Simpson & Gleason, 1993). This is 
consistent with stewardship theory, the founder of which is Donaldson (1990). The rest 
of the research could not find any relationship between CEO duality and the financial 
performance (Rauterkus et al., 2013; Elloumi & Gueyie, 2001). Even though, we have 
stated that in Sweden CEO duality is restricted, we are going to look at Danish 
companies, which we are unsure in. If we find cases with CEO duality, we would like to 
see if there is any relationship between CEO duality and probability of FD. 
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The last variable that we have decided to look at is employee representatives. Swedish 
and Danish Corporate Governance Acts recommend the companies to have employee 
representatives in the board. We would like to take an opportunity and test whether the 
presence of employee representatives influences the FD probability. We will only take a 
look at presence and no presence of employee representatives, thus the variable will be 
dummy. The previous research were mostly qualitative and the authors wanted to know 
how the employees are perceived by the board and how employees themselves feel 
being part of the board. The general conclusion was that employees are highly valuable 
in the industries that require intense coordination or involvement of specially skilled 
and knowledgeable workers (Fauver & Fuerst, 2006). Employees can also be beneficial 
when it comes to information flow between higher and lower levels of a company. They 
positively contribute to the cooperative climate and ensure better decision-making 
process (Levinson, 2001, p. 273). We will base our conclusions on the previous 
research, however we should stress that before there were no research papers conducted 
that are investigating the effect of employee representatives in connection to financial 
performance or FD. Thus, we believe this variable is interesting to look at for Sweden 
and Denmark as well as for some other European countries, since the presence of 
employees in the board is their peculiar feature. Our assumption is that there is a 
connection between presence of employee representatives and probability of FD. 
 
Finally, we are going to discuss the dependent variable. The probability of FD is going 
to be expressed by the Altman’s Z-score. In order to calculate Z-scores for 
manufacturing and nonmanufacturing companies, we have used the financial 
information from the Amadeus database. Z-score equations are different for 
manufacturing and nonmanufacturing companies. They are explained in detail in the 
Chapter 3. 
 
We are going to use a control variable, which is the size of a company. The size of a 
company is expressed by Market Capitalization. We have included this control variable 
in order to decrease the multicollinearity between the independent variables.  
 
4.4 Data processing 
We have defined a population of 614 publicly listed companies in Sweden and 
Denmark. The next step was to segment companies into manufacturing and 
nonmanufacturing ones. 63 companies were defined as manufacturing through 
Amadeus database. But there were some which were not included in the list that is why 
we added others based on our own assumptions of their core activities. We have used 
different Z-score models for manufacturing and nonmanufacturing companies. Those 
formulas are provided in Chapter 3. 
 
From the initial list of 614 companies, 354 companies did not have an English version 
of the annual reports, thus were excluded from the sample. Further on, we calculated Z-
scores for 260 companies left in the sample after language segmentation. Then we have 
divided into manufacturing and nonmanufacturing in order to calculate Z-scores. In the 
sample we had 93 manufacturing and 167 nonmanufacturing. The financial information 
that was available in Amadeus included long term debt, current liabilities, current 
assets, total assets, working capital (in some cases we had to calculate by subtracting 
current liabilities from current assets), EBIT, sales for manufacturing companies. The 
information that was not available in Amadeus, we had to find in annual reports. We 
calculated market capitalization by multiplying the number of outstanding shares (2012) 
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on the last trading date (28th of December) share price. All the financial data was 
expressed in million SEK, for some companies the data was changed in SEK by using 
the exchange rate for 31st of December 2012. 
 
After calculating Z-scores, 57 companies were dismissed because they fall into the 
“Gray zone”. Companies in “gray zone” are considered to be hard to predict, they are on 
the edge of falling into FD or might not be FD-ed. Thus, we were left with 203 
companies. These 203 companies were further examined for the information about 
board of directors. We specifically were 
interested in number of independent and 
dependent directors, board size, number of 
employee representatives, shares owned by 
a board and by a COB and CEO duality. 
We found out that 15 companies from the 
rest of our sample did not provide full 
information about the board composition; 
therefore we excluded them from the 
sample. All in all, the final sample of 
companies included 188 companies, 54 
manufacturing and 134 nonmanufacturing ones. 
 
We can see on the Figure 4 that from 188 companies: 139 are Swedish companies, 
among which 36 manufacturing and 103 non-manufacturing; 49 Danish companies, 
among which 18 manufacturing and 31 nonmanufacturing ones. The sample of publicly 
listed companies the reader can find in the Appendix 1.	  	  
 
We ended up with 188 companies in the sample due to the majority of annual reports 
were not available in English. Some companies provided a summary of annual reports 
translated into English, where the information included was only the financial 
statements. Furthermore, some of annual reports did not provide information about the 
board independence. 
 
4.4.1 Hypotheses 
In this section the Hypotheses will be proposed for the further statistical analyses to test 
them. Our independent variables as following:  
 
Hypothesis 1: 
𝐻!: 𝜷𝑰𝑵𝑫𝑬𝑷 = 𝟎 
𝐻!: 𝜷𝑰𝑵𝑫𝑬𝑷 ≠ 𝟎 
 
, where 𝜷𝑰𝑵𝑫𝑬𝑷 describes the relationship between board independence and probability 
of FD. 𝐻!  would show that the probability of FD is independent from board 
independence. The alternative hypothesis will take place when there is a relationship 
between the board independence and probability of FD, expressed by Altman’s Z-score. 
We cannot reject 𝐻! otherwise. 
 
Hypothesis 2: 
 
𝐻!: 𝜷𝑺𝑰𝒁𝑬 = 𝟎 
𝐻!: 𝜷𝑺𝑰𝒁𝑬 ≠ 𝟎 

36	  

103	  

18	  
31	  

Figure	  4.	  Sample	  
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non-‐man	  

Danish	  man	  

Danish	  non-‐
man	  



	   48	  

 
, where 𝜷𝑺𝑰𝒁𝑬 describes the relationship between board size and probability of FD. 𝐻! 
would show that the probability of FD is independent from board size. The alternative 
hypothesis will take place when there is a relationship between the size of the board and 
probability of FD, expressed by Altman’s Z-score. We cannot reject 𝐻! otherwise. 
 
Hypothesis 3: 
𝐻!: 𝜷𝑩𝑶𝑫𝑶 = 𝟎 
𝐻!: 𝜷𝑩𝑶𝑫𝑶 ≠ 𝟎 
 
, where 𝜷𝑩𝑶𝑫𝑶 describes the relationship between board ownership and probability of 
FD. 𝐻! would show that the probability of FD is independent from board ownership. 
The alternative hypothesis will take place when there is a relationship between the 
board ownership and probability of FD, expressed by Altman’s Z-score. We cannot 
reject 𝐻! otherwise. 
 
Hypothesis 4: 
𝐻!: 𝜷𝑪𝑶𝑩𝑶 = 𝟎 
𝐻!: 𝜷𝑪𝑶𝑩𝑶 ≠ 𝟎 
 
, where 𝜷𝑪𝑶𝑩𝑶 describes the relationship between COB ownership and probability of 
FD. 𝐻! would show that the probability of FD is independent from COB ownership. 
The alternative hypothesis will take place when there is a relationship between the COB 
ownership and probability of FD, expressed by Altman’s Z-score. We cannot reject 𝐻! 
otherwise. 
 
Hypothesis 5: 
𝐻!: 𝜷𝑪𝑬𝑶 = 𝟎 
𝐻!: 𝜷𝑪𝑬𝑶 ≠ 𝟎 
 
, where 𝜷𝑪𝑬𝑶 describes the relationship between CEO duality and probability of FD.  𝐻! 
would show that the probability of FD is independent from CEO duality. The alternative 
hypothesis will take place when there is a relationship between the CEO duality and 
probability of FD, expressed by Altman’s Z-score. We cannot reject 𝐻! otherwise. 
 
Hypothesis 6: 
𝐻!: 𝜷𝑬𝑴𝑷𝑳𝑶𝒀 = 𝟎 
𝐻!: 𝜷𝑬𝑴𝑷𝑳𝑶𝒀 ≠ 𝟎 
 
, where 𝜷𝑬𝑴𝑷𝑳𝑶𝒀  describes the relationship between presence of employee 
representatives and probability of FD. 𝐻! would show that the probability of FD is 
independent from employee representatives. The alternative hypothesis will take place 
when there is a relationship between employee representatives and probability of FD, 
expressed by Altman’s Z-score. We cannot reject 𝐻! otherwise. 
 
4.4.2 Control variable 
Market capitalization, which is the Total Number of Outstanding Shares multiplied by 
the share price was used in our studies as the control variable. According to Bryman & 
Bell (2011, p. 687) a control variable is a constant variable, which might influence the 
relationships between main variables in the research. Market Capitalization is a widely 
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used as the indicator of a company’s size, since it provides the recent information of the 
companies’ value through the last trading share price. We expect that control variable 
included in the statistical analyses will decrease multicollinearity. We did not take debt 
as a control variable, since it explains the FD and creates multicollinearity between the 
variables. 
 
4.4.3 Data setup and coding 
Independent variables in the study are going to be continuous variables with numeric 
characteristics. The control variable is going to be a continuous variable too. The 
dependent variable is going to be a continuous variable since we are going to perform a 
multiple regression analysis. Dummy variable is going to be Employee Representatives, 
which take “0” value when there are no representatives in a board and takes “1” value 
otherwise. 
 
Variable Type of variable 
FD Dependent, continuous 
INDEP Independent, continuous 
SIZE Independent, discrete 
BODO Independent, continuous 
COBO Independent, continuous 
MC Control, continuous 
EMPLOY Dummy, binary 
CEO Dummy, binary 
Table	  5.	  Variables	  
	  
4.5 Multiple regression analysis 
In this section we are going to test the hypotheses with the help of multivariate 
regression analysis since we are going to analyse simultaneously the effects of 
association of more than two independent variables and one dependent. (Zikmund et al., 
2013, p. 586) FD, which is our dependent variable is going to be tested on the 
relationship with multiple independent variables. They are board independence, board 
size, board ownership, COB ownership and CEO duality. The dependent variable is 
represented by the Altman’s Z-score. The control variable is Market Capitalization 
associated with the size of a company and Employee Representatives are going to be a 
dummy variable. 
The multiple regression equation looks like following: 
 
𝒀𝒁=  𝒃𝟎  +𝒃𝟏𝑿𝑰𝑵𝑫𝑬𝑷+𝒃𝟐𝑿𝑺𝑰𝒁𝑬+𝒃𝟑𝑿𝑩𝑶𝑫𝑶+𝒃𝟒𝑿𝑪𝑶𝑩𝑶+𝒃𝟓  𝑿𝑪𝑬𝑶+𝒃𝟔𝑿𝑬𝑴𝑷𝑳𝑶𝒀+𝒃𝟕𝑪𝑴𝑪+  𝜺𝒊 
 
, where 𝒀𝒁’ is predictions of the dependent variable, 
𝒃𝟎   − is the intercept 
𝑿𝑰𝑵𝑫𝑬𝑷   − independent variable representing the board independence 
𝑿𝑺𝑰𝒁𝑬   − independent variable representing the board size 
𝑿𝑩𝑶𝑫𝑶 − independent variable representing the board equity 
𝑿𝑪𝑶𝑩𝑶 − independent variable expressing the COB ownership 
𝑿𝑪𝑬𝑶 −dummy variable, representing CEO duality 
𝑿𝑬𝑴𝑷𝑳𝑶𝒀 −  dummy variable, representing the Employee Representatives 
 
“The goal of the regression is to arrive at the set of β values, called regression 
coefficients, for the IVs that bring the Y values predicted from the equation as close as 
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possible to the Y values obtained by the measurement” (Tabachnick & Fidell, 2007, p. 
118). 
 
The coefficients 𝒃𝟏, 𝒃𝟐, 𝒃𝟑, 𝒃𝟒, 𝒃𝟓, 𝒃𝟔, 𝒃𝟕 represent the slope of X on Y. Multiple 
regression as you can see from the equation have several slope estimates (regression 
coefficients). When the independent variables are correlated with each other, one of the 
slope estimates might be influenced by other slope estimates. In this case, the 
correlation analysis is needed in order to define whether the regression coefficients are 
reliable. But before that we consider it is important to go through the practical issues, 
which might happen during the analysis. 
 
4.6 Practical issues 
Before starting our regression analysis, we need to mention some of the practical issues, 
which might arise during the process. We are going to discuss each of them below. 
 
4.6.1 Multicollinearity 
Multicollinearity usually takes place when the correlation between independent 
variables is non-zero. When the correlation among those variables is low, then we can 
assume that it does not influence significantly the model's accuracy. But when variables 
are highly correlated, then there is a problem of multicollinearity (Brooks, 2008, pp. 
170-171). Before conducting the regression analysis we are going to do a correlation 
matrix and see whether there are some relationships between independent variables. If 
we consider that there might be a risk of multicollinearity, then we are going to do an 
additional collinearity test in the SPSS. 
 
4.6.2 Heteroscedasticity and its detection 
Heteroscedasticity takes place in the analysis when there is “a different slope in some 
cells of the design”. In other words, it means that there is “interaction between 
independent variables and control variables”(Tabachnick & Fidell, 2007, p. 202). One 
of the assumptions of the regression is that the data should be homoscedastic. 
 
How to detect the heteroscedasticity in the analysis? The easiest way is to use the 
graphical method where the plot might reveal some patterns. (Brooks, 2008, p. 133) 
There are also some statistical tests, which are widely used when there is a suspicion of 
the Heteroscedasticity. One of the most popular ones is a White test (Brooks, 2008. p. 
137). 
 
Brooks (2008, p. 138) also provides some other solutions for the Heteroscedasticity. 
One of them is to transform the variables into logs or other measures of size. 
Logarithms have a good effect on the data. The main problem with them is that the 
binary variables, which have a value of 0 and 1, cannot be used and continuous 
variables that have negative values. This might decrease the segment size. 
 
4.6.3 Linearity 
The linear regression is based on the assumption that the relationships between 
dependent and independent variables are linear. It might be checked in the normal P-P 
plot in SPSS. If the line is not straight then there is a chance that the relationships 
between the variables are not linear. It is important to remember that the violation of 
this assumption reduces the power of the statistical test (Tabachnick & Fidell, 2007, p. 
202). 
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4.6.4 Normality test 
Normality test is usually conducted in order to define if the data is normally distributed. 
Normality is checked statistically or through the graphic. There are two components, 
which are very important to look at when checking the normality. One of them is 
skewness, which checks the level to which the distribution is not symmetric about its 
mean value. Kurtosis is the second measure that checks the peakedness of the 
distribution. A normal distribution usually has a zero value of skewness and kurtosis. 
(Brooks, 2008, p. 161) 
 
According to the central limit theorem, the large sample provides normal distributions. 
With the small, unequal samples in the group or outliers it is recommended to make the 
transformation of variables (Tabachnick & Fidell, 2007, p. 202). Firstly, they say it 
would be good to run the SPSS Graph to check the plots for the linearity and the 
homoscedasticity. If the shape of the scatter plot does not look oval and the linearity is 
not evident then there is a Heteroscedasticity. Logarithmic transformation in such cases 
is used in order to weaken the strong skewness and outliers in the sample (Tabachnick 
& Fidell, 2007, pp. 97-98). 
 
4.7 Correlation 
When talking about variables and statistical analysis it is very important to consider 
correlation. Correlation helps to define whether variables have a tendency to move into 
the same or opposite direction. If variables move in the same direction, therefore it 
means that they have a positive correlation and if opposite direction then they have a 
negative correlation (Salkind, 2010, p. 114). When doing a regression analysis, there is 
a scatter plot, which shows the direction and strength of linear relationships of two 
quantitative variables. This usually called a linear regression. A straight line points out 
to the strength of relationships of those two variables (Moore et al, 2011, pp. 81-82). 
Moore et al. define several facts which important to mention when calculating a 
correlation: 
 
Correlation requirements: 
1. There is no distinction between explanatory (x) and response variable (y) 
  
2. Both variables should be quantitative 
 
3. Correlation is a value in a range of -1 to +1. Values that closer to 1 indicate a stronger 
relationship, whereas values which are closer to 0 indicate weak relationships 

4. Correlation describes only linear relationships between two variables.  It does not describe 
curved relationships 

5. Correlation can be affected by outlying observations 
Table	  6.	  Correlation	  calculation	  requirements	  
Source: Moore et al., 2011, pp. 93-96 
We have defined one dependent variable, four indicators of independent variable, one 
control variable and one dummy variable. Salkind suggests using a correlation matrix, 
when the number of independent variables is more than one (Salkind, 2010, p.124). 
Below you can see our matrix for the correlations among variables: 
 

 FD INDEP SIZE BOD COB MC EMPLOY 
FD 1 0.142 -0.103 -0.055 -0.053 0.013 -0.101 

INDEP 0.142 1 -0.205 -0.363 -0.238 -0.075 -0.040 
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SIZE -0.103 -0.205 1 0.0008 -0.081 0.334 0.099 

BOD -0.055 -0.363 0.0008 1 0.615 -0.059 -0.070 

COB -0.053 -0.238 -0.081 0.615 1 -0.005 -0.050 

MC 0.013 -0.075 0.334 -0.059 -0.005 1 0.184 

EMPLOY -0.101 -0.040 0.099 -0.070 -0.050 0.184 1 
Table	  7.	  Matrix	  of	  correlations	  among	  independent	  variables	  
	  
We are going to use the table provided below by Salkind . With the help of his table, we 
are going to analyse the strength of the correlation. 
 
Size of the correlation Coefficient general interpretation 
0.8 to 1 Very strong relationship 
0.6 to 0.8 Strong relationship 
0.4 to 0.6 Moderate relationship 
0.2 to 0.4 Weak relationship 
0 to 0.2 Weak or no relationship 
Table	  8.	  Correlations	  coefficients	  
Source: Salkind, 2010, p. 129 
 
We have noticed that our variables like FD and INDEP, SIZE and FD, FD and 
EMPLOY, MC and EMPLOY have weak or no relationships between each other. 
INDEP and SIZE, INDEP and BODO, COBO and INDEP, SIZE and MC have weak 
relationships. Moderate relationships exist only between BODO and COBO. 
 
According to Brooks (2008, p. 28) the correlation between two variables defines 
whether there is a linear association between them. We see above that some of our 
variables like FD and INDEP show weak relationships, which might be interpreted that 
these two variables could move symmetrically. Meanwhile, it is important to mention 
that if there are some changes in one variable, another will not change in the same way. 
In order to define whether there are any relationships between our dependent and 
independent variables we are going to conduct the multiple regression analysis which 
will show better results since regression is more flexible and accurate rather than 
correlation. 
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Chapter	  5:	  Empirical	  findings 
In this chapter, the results of descriptive statistics and statistical tests will be presented 
to the reader. It will follow the sequence of indicators of independent variables. The 
reader will be presented with the results we obtained by doing two statistical types of 
analyses, as we have made Multiple Regression analysis and Binary Logistic analysis.  
 
5.1 Descriptive statistics 
Descriptive analysis is a simple transformation of the data that explains the “the basic 
characteristics such as central tendency, distribution and variability” (Zikmund et al, 
2013, p. 484). In this Chapter we are going to show our data, tests we used to analyse it 
and present our findings. The descriptive statistics is included in the analysis and is 
shown in the Tables below. We are presenting descriptive statistics analyses for the total 
sample as well as for the Healthy and Distressed companies separately. 
 
	  

Table	  9.	  Sub-‐samples	  of	  financially	  distressed	  and	  healthy	  companies	  
	  
 We have analysed 188 companies: 151 of which are considered to be Healthy and 37 
companies are considered having high probability of falling into FD. From the whole 
sample, 62 companies, which represent 33% of the total sample, have 6 members in the 
board of directors, 40 companies have 7 members in the board (21.3%) and 35 
companies have 5 members in the board (18.6%). Thus, we can make a conclusion that 
on average the size of the board ranges from 5 to 7 members. Moreover, according to 
the Table 9 of descriptive statistics for Healthy and Distressed companies, the size does 
not vary much. However, the maximum members in the Distressed companies are 9, 
whereas for the Healthy companies are 13. We cannot make any other conclusion on 
frequencies of other variables in Healthy and financially Distressed companies. 
 
5.1.1 Sample segmentation 
In this section we would like to present the 
number of manufacturing and nonmanufacturing 
companies used in the sample. In Figure 5 you 
can see the proportion of Distressed companies to 
the number of Healthy ones of the whole sample 
for both Sweden and Denmark. Our segment for 
Sweden included 139 companies: 108 are Healthy 
and 31 are Distressed; for Denmark segment 

 
Total sample of FD companies 
(N=37) 

Total sample of Healthy companies 
(N=151) 

Variables Mean 
St. 
dev. 

Min/Max Median Mean 
St. 
dev. 

Min/Max Median 

Z-score -2.19 5.64 -21.7/1.69 0.29 10.81 26.55 2.61/299,41 5.27 

INDEP. 68.48 22.53 20%/100% 66.6% 71.28 18.77 25%/100% 71.43 

SIZE 5.973 1.34 3/9 6 6.3 1.45 3/13 6 
BODO 12.66 18.1 0%/66.6% 18.11 11.78 17.25 0%/80.21% 3,51 

COBO 7.068 16 0%/62.9% 16.03 4,287 10.36 0%/56.38% 10.36 

MC 2593 4751 23.7/20235 484.45 19830 62420 11.4/579341 1966.03 

57%	  17%	  

23%	  
3%	  

Figure 5.Sample 

SEHealthy 

SE Distressed 

DK Healthy 

DK Distressed 
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included 49 companies: 43 companies are Healthy and 6 are Distressed. We would like 
to mention here that the segment of Danish companies was much smaller than for 
Sweden. One of the main reasons for imbalance was the size of the country itself. 
Denmark did not have from the very beginning many companies that we could analyse. 
Moreover, our language limitation decreased the number of companies that we could 
include in the segment.  
 
5.1.2 Board independence 

In Figure 6, there is a histogram, which 
shows the number of independent 
directors in Sweden and Denmark. The 
majority of companies in Sweden have 
around 4 to 5 independent directors in the 
board. Whereas in Denmark the majority 
of independent directors varies from 3 to 
5. The maximum amount of independent 
directors in the board is 8 people for three 
Swedish companies and 6 for seven 
Danish companies. The lowest number of 
independent directors in the board for 
Sweden is 1 and for Denmark is 2. 

 
Since INDEP in our research is going to 
be expressed as a percentage ratio, we 
would like to look at the percentage of 
independent directors in the board for 
Healthy and Distressed companies 
separately. In Figure 7 you can see that 
we divided companies into two groups, the 
ones, which have the percentage of 
independent directors equal or above 50% 
and the ones, which have below 50%. 
Following the Corporate Governance Acts 
50% of independent directors are 
recommended to the companies. Thus, we want to see how many companies are within 
the recommended standards. There are 97 Healthy companies in Sweden, which follow 
the standards. They comprise (97/108) 90% of the whole Swedish segment of Healthy 
companies and (97/139) 69.7% of the whole Swedish segment. The number of 
Distressed companies which also follow the recommendations are 26, which are (26/31) 
84% of the Swedish segment of Distressed companies and (26/139) 18.7% of the whole 
Swedish segment of companies. There are 11 Swedish Healthy companies, which fall 
out of the standards. They are (11/108) 10% of the Swedish segment of Healthy 
companies and (11/139) 7.9% of the whole segment of Swedish companies. Distressed 
companies having the percentage of independent directors below 50% is 5 companies, 
which are (5/31) 16% of the Swedish segment of Distressed companies and (5/139) 
3.7% of the whole Swedish segment. All in all, we can make a conclusion that the 
majority of Swedish Healthy companies that lie within the standards comprise 69.7% of 
the whole segment. But 7.9% of Healthy companies fall out of the standards. In 
addition, the number of Distressed companies, which also follow the standards, are 
18.7%. Based on these numbers we can only conclude that the majority of Swedish 
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Healthy companies follow the standards, but since there are 18.7 % of Distressed 
companies which also fall within the standards, we can conclude that the percentage of 
independent directors influence the companies Z zone, but it is not so significant. 
 
In Denmark the number of Healthy companies that fall within the standards are 42, 
which is (42/43) 97.7 % of the Danish Healthy companies and (42/49) 85.7% of the 
whole Danish segment. The number of Distressed companies in Denmark that also 
follow the recommendations are 5, which is (5/6) 83.3 % of the segment of Distressed 
companies and (5/49) 10.2% of the whole Danish segment of companies. There is 1 
Healthy company that falls out of the standards, which is (1/43) 2.3 % of the Danish 
Healthy companies and (1/49) 2.05% of the whole Danish segment of companies. There 
is also 1 Distressed company that falls out of the standards, which comprises (1/6) 16.7 
% of the segment of Distressed companies and (1/49) 2.04% of the whole Danish 
segment of companies. We can conclude that the majority (85.7%) of Danish companies 
also follow the recommendations, but there are 10.2% of Distressed companies, which 
also fall within the standards. In addition, 2.05% of Healthy companies do not follow 
the recommendations. Therefore we can say that percentage of independent directors 
has an influence of the companies Z zone in Denmark, but it is not so significant too. 
 
5.1.3 Board size 
When it comes to board size, we have thought it would be interesting for the reader to 
know what was the average size of the board in Healthy and Distressed companies in 
Sweden and Denmark separately. In the table below, you can see the average number of 
members in Healthy and Distressed companies and also the maximum and minimum 
number of members without employee representatives. As you can see, we cannot make 
any conclusions based on the size of board, since the Healthy and Distressed companies 
on the average have almost the same indicator. Nevertheless, there is a bigger difference 
between average numbers in Denmark, because of the sample size. Furthermore, the 
maximum number of members in Denmark did not exceed the required 8 people as 
Jensen have stated in his work (1993). If we take a look at maximum and minimum 
indicators, we can say that in Sweden and Denmark the range between these two 
extremes is significant. In Sweden a maximum number of directors is 13 members, 
while in Denmark is just 8.  
 
Country Sweden Denmark 

Healthy/Distressed Healthy Distressed Healthy Distressed 

Max 13 9 8 6 
Min 3 5 4 3 
Average 6.64 6.26 5.47 4.5 
Table	  10.	  Board	  size	  
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5.1.4 Board ownership 
The next variable we would like to look at is the 
board ownership. In Figure 8 you can see a 
histogram, which explains the percentage of 
board ownership to the company’s Z-score 
zone. 10% was taken due to some members in 
the board might be a shareholder with 
controlling (10%) number of shares. We wanted 
to see whether the board could own collectively 
equal or more than 10% of total outstanding 
shares in the company. We can see that in 
Sweden the percentage of directors who owns 
equal or more than 10% of the total outstanding 
shares in a company are 45 Healthy companies and 12 Distressed. The numbers of 
Swedish companies where a BOD owns less than 10% are 63 for Healthy and 19 for the 
Distressed. Data shows that the majority of Swedish Healthy companies, 58% (63/108), 
have the board of directors that owns less than 10% of shares. Healthy companies where 
the board owns equal or above 10% of shares is 42% (45/108). Distressed companies, 
where the BOD has equal or above 10% of total shares is 39% (12/31) of companies 
from the total number of Distressed companies in Sweden. The percentage of Distressed 
companies owning less than 10% of total shares is 61 % (19/31). 
 
In Denmark, there are 16% (7/43) Healthy companies where the board owns equal or 
above 10% of total shares. The number of Healthy companies where the board owns 
less than 10% is five times higher (84%). In addition in all Distressed companies in 
Denmark BOD owns less than 10% of shares. If in Sweden, we can see some kind of 
pattern of BOD owning equal or above 10% of share in Healthy companies, in Denmark 
we cannot say that there is any difference in ownership concentration. Thus, it seems 
that the FD probability does not influence in Denmark the ownership. Moreover, in 
Sweden BOD of a Distressed companies tend to have less than 10% shares than in 
Healthy. Therefore, the Distressed companies in Sweden tend to have less ownership 
concentration in the board. In the table below, we can say that in Denmark the 
ownership concentration on average is lower than in Sweden. Moreover, the maximum 
percentage of shares owned by the BOD is higher in Sweden than in Denmark as for 
Healthy (80.21%) as for Distressed (66.6%). Moreover, for Sweden as well as for 
Denmark, board can hold no shares at all.  
 

Country Sweden Denmark 

Healthy/Distressed Healthy Distressed Healthy Distressed 

Max 80.21% 66.6% 56.39% 2.58% 
Min 0 0.02% 0 0 

Average 13% 15% 6.49% 0.51% 
Table	  11.	  Board	  ownership	  
	  
5.1.5 COB ownership 
The same analysis of descriptive statistics we would like to do for COB ownership. In 
the table, it is quite interesting to notice that in Distressed companies in Sweden the 
maximum COB ownership is higher than in Healthy. Moreover, it can be said about the 
average numbers of COB ownership for Swedish companies, which makes us to 
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conclude that COB tends to own more shares in Distressed company. But our 
conclusion can be misleading since the number of distressed and healthy companies is 
not equal. In Denmark, however, the COB ownership has more consistency: in Healthy 
companies the COB ownership is higher.  
 

Country Sweden Denmark 
Healthy/Distressed Healthy Distressed Healthy Distressed 
Max 43.95% 62.92% 56.38% 0.26% 
Min 0 0 0 0 
Average 4.31% 8.42% 12.48% 0.1% 
Table	  12.	  COB	  ownership	  
	  
In Figure 9 we looked at the relationships of 
COB ownership and FD. You can see that the 
number of Healthy companies in Sweden 
where COB owns equal or above 10% of 
Total number of shares is 13% (14/108). The 
number of companies, where COB ownership 
is below 10% is 87% (94/108) of the Total 
number of Healthy companies in Sweden. The 
percentage of Distressed companies where the 
COB owns equal or above 10% is 23% (7/31). 
The percentage of Distressed companies in 
Sweden where COB owns less than 10% are 
77% (24/31). The percentage of Healthy 
companies in Denmark where COB owns equal or above 10% of Total shares in the 
company is 9% (4/43). The percentage of Healthy companies where COB owns less 
than 10% constitutes 91% (39/43). In the rest of companies, which fall into Distressed 
zone, COB owns less than 10% of total number of shares. Overall, COBs in Sweden 
and in Denmark tend to have less than 10% of shares in Healthy companies. Therefore, 
ownership concentration of COB is not influenced by the FD conditions.  
 
5.1.6 Employee representatives in the board 
We have mentioned in the previous 
chapter that Employee Representatives 
were taken as the dummy variable to see 
whether it has some influence on the 
probability of FD. In Figure 10 we can see 
that the number of Healthy companies that 
have employee representatives are 39 
companies, which is (39/108) 36 % from 
the Total number of Healthy companies 
from Sweden. Among those 108 
companies, 69 companies do not have 
employee representatives, which is around 
64% of the Swedish segment of Healthy 
companies. The number of Distressed companies that have employee representatives is 
15 companies (48%). Distressed companies that do not have employee representatives 
are 16 companies (52%). In Denmark, the number of Healthy companies that have 
employee representatives in the board is 26 companies (60%). Healthy companies that 
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do not have employee representatives are 17, which is around 40 %. Distressed 
companies that have employee representatives are 3(50%) companies and 3 (50%) 
companies that do not have employee representatives. 
 
Overall, if we talk about the presence of employee representatives in the board not in 
connection to FD, we can notice in Denmark 60% of the companies have employee 
representatives, whereas in Sweden only 38,8% of companies follow the regulation.  
 
5.1.7 CEO duality 
When collecting the data for our study we can conclude that CEO duality does not take 
place either in Sweden or in Denmark. We found out that all the companies in Sweden 
and Denmark are following the regulations concerning the CEO duality. Due to this 
fact, we have decided to exclude CEO duality variable and do not take it into 
consideration. 
 
5.2 Multiple regression analysis 
Based on the previous research (Salloum et al., 2013; Fitch & Slezak, 2007), we have 
conducted a Multiple Linear Regression analysis in SPSS software. The dependent 
variable is Z score results of the Healthy and Distressed companies, which we have 
defined as the FD dependent variable. The rest of our variables were independent, 
which are board independence (INDEP), board size (SIZE), board ownership (BODO) 
and chairman ownership (COBO). The control variable is a market capitalization, 
which we defined as MC. The dummy variable is employee representatives defined as 
EMPLOY. 
 
 

Model R 
R 

Square 

Adjusted 
R 

Square 

Std. 
Error of 

the 
Estimate 

Change Statistics 
R 

Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .199a .040 .008 24.36706 .040 1.243 6 181 .286 

a. Predictors: (Constant), emloy, indep, mc, cobo, size, bodo 
b. Dependent Variable: fd 
Table	  13.	  Model	  summary	  for	  Multiple	  Regression	  
 
Firstly, we would like to look at the Model summary. R2 shows that our model predicts 
only 4%. But if we look at the adjusted R2, our model predicts only 0.8%, which is a 
bad sign. 
 
Model Sum of 

Squares 
Df Mean 

Square 
F Sig. 

1 
Regression 4428.010 6 738.002 1.243 .286b 
Residual 107469.371 181 593.753   
Total 111897.381 187    

a. Dependent Variable: fd 
b. Predictors: (Constant), employ, indep, mc, cobo, size, bodo 
Table	  14.	  ANOVA	  
 
From the SPSS table called “ANOVA” you can see that our model is not significant. P-
value (0.286) is greater than 0.05, therefore we cannot reject our null hypothesis. From 
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the results presented above, we see that those variables do not explain the model. The 
reason might be in the collinearity between some of the independent variables or in not 
linear relationships between them. We have conducted additionally the Collinearity 
Test, which showed no sign of collinearity. Many say that if a model is not significant, 
one can try to increase the sample. In our case the segment represents the whole 
population.  
 
In Table 15 you can see that all the independent variables are not significant and 
therefore cannot reject our null hypotheses that there is no relationships between 
independent variables and dependent one. 
 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. Collinearity 
Statistics 

B Std. 
Error 

Beta Tolerance VIF 

1 (Constant) 10.142 12.659   .801 .424     
INDEP .147 .101 .117 1.460 .146 .822 1.216 
SIZE -1.657 1.361 -.097 -1.217 .225 .838 1.193 
BODO .018 .136 .012 .129 .898 .565 1.771 
COBO -.095 .195 -.045 -.486 .628 .610 1.639 
MC 3.178E-05 .000 .073 .931 .353 .857 1.167 
EMPLOY -5.006 3.655 -.102 -1.370 .172 .959 1.043 

Table	  15.	  Coefficients	  of	  Multiple	  Regression	  
	  
5.3 Binary logistic regression 
Based on the previous research (Rauterkus et al., 2013; Lajili & Zeghal, 2010; Simpson 
&Gleason, 1999; Salloum et al., 2013) we have decided to choose logistic regression 
analysis to answer our research question. The logistic regression analysis is related to 
multiple regression analysis but with dichotomous dependent variable (Tabachnick & 
Fidell, 2007, p. 437). Dichotomous dependent variable can take only two values and in 
our thesis work is expressed by a dummy variable, where dependent variable takes the 
value “0” if a company is healthy according to our calculated Z score, which predicts 
the FD condition is unlikely, or takes the value “1”, which represents the high 
probability of FD. 
 

𝑦! =
1, 𝑖𝑓  𝑡ℎ𝑒  𝑐𝑜𝑚𝑝𝑎𝑛𝑦  𝑖𝑠  𝐹𝐷𝑒𝑑

0, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒    

 
The independent variable in a logistic regression analysis can be continuous, discrete, 
dichotomous or a mix (Tabachnick & Fidell, 2007, p. 437). The independent variables 
are: SIZE of the board, BODO – board of directors’ ownership, COBO – chairman of 
the board’s ownership, INDEP – independency of the board and EMPLOY – 
employees’ representatives. Size of the board is a continuous independent variable, 
which represents the number of board members in total, excluding employees’ 
representatives. Board of directors’ ownership is a continuous independent variable, 
which is expressed in percentage ratio of total shares owned by the board in respect to 
total outstanding number of shares of a company. Chairman of the board ownership is a 
continuous independent variable, which is expressed in the percentage ratio of total 
number of shares owned by the COB in respect to total outstanding number of shares of 
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a company. We have decided to include this variable, since in some of the companies a 
large stake of shares is owned by the chairman of the board, which in many cases can be 
explained by the dependency of chairman on the company. Independency of the board 
is a continuous independent variable, which is expressed in the percentage ratio of 
independent members of the board to total number of members in the board. We have 
decided to consider independency of the board, since in Sweden and in Denmark the 
dependency is having different definitions. Employees’ representatives is a dummy 
variable, which takes value “0” in case there are no employee representatives and “1” if 
there is a least 1 or more employee representatives.  
 
The dependent variable can take value of 0 with probability 𝜋! and takes value 1 with 
probability (1− 𝜋!). The logistic regression model can be written in terms of log of the 
odds, where odds are defined as the probability of “success” outcome divided by the 
probability of “failure”. Our logit model looks like following:  
 

𝐿𝑜𝑔
𝜋!

(1 − 𝜋!)
=   𝐿𝑜𝑔𝑖𝑡!!
= 𝑏! + 𝑏!𝑋!"#$% + 𝑏!𝑋!"#$ + 𝑏!𝑋!"#" + 𝑏!𝑋!"#" + 𝑏  !𝑋!"# + 𝑏!𝑋!"#$%&
+ 𝑏!𝐶!" + 𝜀! 

 
The classification table in Block 0 stated the overall percentage of the how well the 
model works. In Block 0 only the constant (intercept) is included. Our model overall 
predictive power is 80.3 %. We could say that our model works well, however that is 
not correct. The reason for high overall predictiveness is the unequal cases of distressed 
vs. healthy companies. Thus, if we would say that all companies in the sample are 
healthy, we would be 80.3 % correct (151/188=80.3%). However, the overall 
predictiveness should be judged in Block 1 where our predictive variables are included 
in the model. If we compare the overall predictiveness of our model with independent 
variables, we can see that our model improved slightly (from 80.3% to 80.9%), being 
able to predict only 1 case of FD taking into consideration our independent variables. 
Thus, we already can make a conclusion that the predictiveness of FD with the help of 
our model is very low, taking into consideration the inequalities of observed cases. 
Moreover, in order to make sure that our model is not accurate, we need to calculate by 
chance accuracy rate. Therefore, we take the proportion of healthy companies’ group 
80.3% and the proportion of the other group, which is equal to 19.7% (0.197=1-0.803). 
The proportion by chance accuracy rate is computed by summing up the squared 
proportions of these two groups and in the end we get 68.36% by chance accuracy rate. 
In order to make a conclusion of usefulness of the model, the accuracy rate should be 
higher by 25% than by chance accuracy rate. Thus, we get accuracy rate equals to 
85.45% (0.6836*1.25=0.8545). Obviously, our model is not useful, showing only 
80.9% of accuracy. Finally, in order to make sure that possible outliers didn’t affect the 
overall accuracy of our model, we have performed the binary logistic regression in 
SPSS twice to detect outliers first. Since the overall percentage accuracy was not 
significantly affected by the two detected outliers, we have decided to skip that step and 
not delete them, since they are not significant. 
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Block 0 Predicted Percentage 
correct 

Block 1 Predicted Percentage 
correct 

Observed 0 1  Observed 0 1  
0 151 0 100,0 0 151 0 100,0 
1 37 0 0,00 1 36 1 2.7 

Overall percentage 80.3 Overall percentage 80.9 
Table	  16.	  Classification	  table	  of	  Binary	  Logistic	  Regression	  
	  
Another interesting parameter for our analysis is -2 log likelihood. Log likelihood is 
calculated based on summing the probabilities associated with the predicted and actual 
outcomes in each case (Tabachnick & Fidell, 2007, p. 446). By looking at -2LL 
measure we can judge on the goodness of fit of our models with the predictive variables 
included. Usually, the measure in Block 0 and in Block 1 should decrease. By how 
much it decreases, we can make a conclusion on the model by how well it can predict 
outcome with independent variables. Initial -2LL of our model was 186.476, which 
decreased to 167.961 with independent variables included in the model. The likelihood 
ratio statistics is simply the difference between these numbers and is the Chi-square, 
which we can find in Omnibus tests of model coefficients. This table also tests the null 
model versus full model with independent variables included. According to our output, 
we cannot reject the null hypothesis that there is no difference between full and null 
models. Thus, there is no relationship between dependent and independent variables. 
 
 Chi-square df Sig. 
Step 18.515 6 .005 
Block 18.515 6 .005 
Model 18.515 6 .005 
Table	  17.	  Omnibus	  Tests	  of	  Model	  Coefficients	  
	  
Multicollinearity in the logistic regression analysis is a numerical problem and is 
detected by looking at standard errors of the coefficients. If the standard errors are 
larger than 2.0, we can talk about existence of problem between the independent 
variables, of which multicollinearity is one of them. By looking at the table of variables 
included in the equations, we can say that there is no multicollinearity. Further on, we 
are interested in the variables itselves and more importantly whether they are 
statistically significant and thus have influence on the dependent variable. We can say 
that none of the variables are statistically significant at the 95% confidence interval p < 
0.05, except for the Market Capitalization. According to the table, none of the predictive 
variables are statistically significant, thus do not have predictability power and we 
cannot conclude that any of those variables influence the FD probability. The only 
statistically significant is our control variable, which is quite obvious, however it does 
not influence the FD since the exponential coefficient parameter equals to one. 
 
 B S.E. Wald df Sig. Exp (B) 
Size .083 .170 .239 1 .625 1.087 

BODO -.022 .019 1.399 1 .237 .978 

COBO .028 .022 1.699 1 .196 1.029 

INDEP -.015 .011 1.976 1 .160 .985 

ER (1) -.438 .389 1.269 1 .260 .645 

MC .000 .000 4.964 1 .026 1.000 

Constant .002 1.345 .000 1 .999 1.002 
Table	  18.	  Variables	  in	  the	  Binary	  Logistic	  Regression	  equation	  
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In Model Summary table we can find pseudo-, which is equivalent to in Multiple 
Regression analysis and is expressed by Cox & Snell and Nagelkerke R Square. They 
are used in order to see how useful are the independent variables in predicting the 
outcome. Therefore, our model is explained from 9.4% to 14.9% by the independent 
variables, which once again proves that the model is not useful in predicting FD 
conditions. 

	  
Next table that we are interested in is Hosmer & Lemenshow Test, which is 
representing the goodness of fit between predicted and observed probabilities. For the 
better fit we would like to see Chi-square small and statistically not significant. We see 
that our model is not statistically significant, meaning that the observed and predicted 
probabilities are not matching. The Chi-square is equal to 13.347, which is small. 
However, Hosmer & Lemenshow Test should be interpreted with a caution, since it 
depends much on the sample size. 

 
 
The conclusion that we can make from these observations is that our model is not good 
in predicting the outcome based on the independent variables.  
	  
5.4 Logarithmic transformations in Binary logistic regression and Multiple 

Regression 
We found out that our models tested in the Multiple Regression and the Binary Logistic 
Regression are insignificant and therefore we cannot predict any relationships between 
the board composition and the FD. As we mentioned in Chapter 4, the logarithmic 
transformation can improve the data and thus affect the models accuracy. Therefore, we 
have decided to transform variables into logarithms. The main disadvantage of 
logarithmic transformation is the possible decrease of sample size, mainly negative and 
0 values cannot be transformed. We are going to conduct again two analyses and see 
whether logarithmic transformation will improve our models. 
 
5.4.1 Binary logistic regression with logarithmic transformation 
After the transformation 16 cases were missing, so we are going to analyse 172 cases. 
Thus, with the exception of 16 cases, we have 139 companies coded as Healthy and 33 
as Distressed. 
 
The overall predictability is equal to 80.8% in Block 0 with no predicting variables 
included.  With the predicting variables included in the model the overall percentage 
increased to 83.1%. As in the first regression analysis, we have calculated the accuracy 
rate based on the by chance accuracy rate. In order for a model to be useful, the 
accuracy rate should be equal or more than 86.22%. However, the full model overall 
percentage equals to 83.1%, which indicates that our model is not useful. The model 
showed improved accuracy with logarithmic transformation, but still not useful. 
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Block 0 Predicted Percentage 
correct 

Block 1 Predicted Percentage 
correct 

Observed 0 1  Observed 0 1  
0 139 0 100.0 0 137 2 98.6 
1 33 0 0.00 1 27 6 18.2 

Overall percentage 80.8 Overall percentage 83.1 
Table	  19.	  Classification	  Table	  of	  Binary	  Logistic	  Regression	  
	  
Lets take a look at Omnibus Tests of model coefficients. As we know, by looking at this 
table we can test the null model versus full model with independent variables included. 
According to our table, we can reject the null hypothesis that there is no difference 
between full and null models. Thus, the existence of relationship between dependent 
and independent variables is supported (p<0.001). 
 
 Chi-square df Sig. 
Step 25.547 6 .000 
Block 25.547 6 .000 
Model 25.547 6 .000 
Table	  20.	  Omnibus	  Tests	  of	  Model	  Coefficients	  
	  
We are interested in the model summary, mainly in Cox & Snell and Nagelkerke R 
square. The model is explained from 13.8% up to 22.1% by independent variables. If 
we compare these results with the previous ones, we can notice the improvement of the 
model by transforming our data into natural logs. Moreover, -2 LL also has improved 
and now constitutes 142.638. 
 

	  
	  
Further on, if we take a look at the Hosmer & Lemenshow Test table, we can notice that 
the model becomes not significant. It means that our model almost perfectly match the 
predicted and observed probabilities. 
 

	  
	  
The overall predictability of the model rose to 83.1%, which is an improved indicator. 
However, the small number of observed FD-ed companies does not allow us to 
conclude that the model is highly predicting. Moreover, the overall percentage 
predictability is less than the calculated accuracy rate as we have stated above 
(83.1%<86.2%). 
 
Finally, we should take a look at the independent variables. The Standard Errors do not 
predict any multicollinearity between the independent variables. The Standard Error for 
the constant is not included as a test for multicollinearity. 
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 B S.E. Wald df Sig. Exp (B) 
LnSIZE 1.695 1.170 2.062 1 .151 5.445 
LnBODO -.313 .142 4.849 1 .028 .731 
LnCOBO .038 .113 .113 1 .737 1.039 
LnINDEP -1.797 .765 5.525 1 .019 .166 
ER (1) -.357 .170 .626 1 .429 .700 
LnMC .703 .451 17.065 1 .000 .495 
Constant 8.574 3.702 5364. 1 .999 5291.04 
Table	  21.	  Variables	  in	  the	  Binary	  Logistic	  Regression	  
	  
The transformed data gives us two significant independent variables: LnBODO and 
LnINDEP. 
 
Lets us now write down the formula with significant variables only taken into 
consideration. The initial formula with exponents will look like following: 
 

𝑜𝑑𝑑𝑠 =
𝜋!

1− 𝜋!
= 𝑒!,!"#!!,!"!!"#"!!,!"!!"#$% 

 
In logistic regression analysis, we should take a look at the value of Exp(B). Thus, we 
can say that a unit increase in LnBODO decreases the odds of probability of FD by 
26.88% ((0.731-1)*100%=-26.88%). The next significant variable that influences the 
FD probability is LnINDEP. By looking at its Exp(B) we can say that with each unit 
increase in LnINDEP decreases the probability of FD by 83.4% ((0.166-1)*100%=-
83.4%).  
	  
5.4.2 Multiple regression with logarithmic transformation 
In the multiple regression we have transformed all variables, except the dummy one. 
After transformation 32 cases were dismissed, thus we are going to analyse 156 cases. 
After we have transformed our variables into logarithms, the number of companies in 
the segment decreased from 188 to 156. It happens due to we have some negative or 
zero numbers in the data. 
 
5.4.2.1 Multicollinearity 
In order to examine whether there is multicollinearity, we are going through the 
Tolerance and VIF (Variance inflation factor) diagnostic factors. The tolerance statistic 
is calculated as 1 minus the multiple R for each independent variable. “The multiple R 
for each independent variable is made up of its correlation with all of the other 
independent variables” (Bryman & Cramer, 2005, p. 312). The tolerance small number 
usually indicates that a tested variable might have perfect linear combination of values 
which the other independent variables that are in the equation. If the value of the 
tolerance is close to 0, then there is a chance that multicollinearity takes place. In our 
results, the numbers are big, which indicates that there is no multicollinearity. In 
addition, if we look at the Standard errors, they are normal, which means that we do not 
have multicollinearity. Another very good detector of multicollinearity is the VIF test, 
which checks the impact of collinearity among variables in a regression. The VIF test is 
defined as 1 divided by the tolerance number of that independent variable. Usually if the 
value is more than 10, it means that the collinearity takes place. One should be 
concerned when the number ranges between 2.5 to 5. In our case it is below 2.5, which 
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means that we do not have multicollinearity or it does not influence significantly our 
model (Bryman & Cramer, 2005, pp. 312-313). 
 
Model Collinearity Statistics 

Tolerance VIF 
1 (Constant)     

LnINDEP .825 1.212 
LnSIZE .647 1.546 
LnBODO .457 2.189 
LnCOBO .498 2.009 
LnMC .533 1.875 
EMPLOY .896 1.116 

Table	  22.	  Multicollinearity	  statistics	  
	  
5.4.2.2 Heteroscedasticity test 
We have decided to use a SPSS Graph to 
check whether our data is heteroscedastic. 
It is assumed in the regression that the 
dispersion of dots in the scatterplot is 
Homoscedastic. In other words, 
Homoscedasticity takes place when the dots 
about the fit line in the scatterplot show no 
clear pattern (Bryman & Cramer, 2005, p. 
238). Our results show that there is no clear 
pattern in the scatter plot. We can conclude 
that there is no sign of Heteroscedasticity.  
	  
5.4.2.3 Normality test and linearity 
Further on we are going to check normality and linearity. Normality is checked through 
the SPSS Normality Test. We have told previously that the normal distribution has 
skewness and kurtosis 0 or close to 0. In our case we see that they are higher than 0. For 
example, LnMC is normally distributed while other variables have non-normal 
distribution. Let us look at the normality tests. 
 
 Variables Skewness Kurtosis 
EMPLOY .314 -1.926 
LnFD .274 2.728 
LnINDEP -.885 1.303 
LnSIZE -.266 .505 
LnBODO -.679 -.679 
LnCOBO -.064 -.779 
LnMC .187 -.239 
Table	  23.	  Skewness	  and	  Kurtosis	  
	  
We can see in here two tests: Kolmogorov-Smirnov and Shapiro-Wilk. The 
Kolmogorov-Smirnov test shows that EMPLOY, LnFD, LnINDEP, LnSIZE and 
LnBODO are not normally distributed since their P-values are less than 0.05. The 
Shapiro-Wilk test shows slightly different results, where the normal distribution has 
only LnMC. 
 

Figure	  11.	  Scatterplot 
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 Kolmogorov-Smirnova Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 

EMPLOY .380 156 .000 .628 156 .000 
LnFD .164 156 .000 .933 156 .000 
LnINDEP .100 156 .001 .935 156 .000 
LnSIZE .186 156 .000 .945 156 .000 
LnBODO .114 156 .000 .935 156 .000 
LnCOBO .059 156 .200* .978 156 .014 
LnMC .061 156 .200* .991 156 .436 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
Table	  24.	  Normality	  tests	  
	  
Bryman & Cramer (2005, p. 115) state 
that the normal distribution has a bell-
shaped curve. They say that the perfect 
normal distribution can be rarely met. The 
values of variables can be close to the 
normal distribution and presumed by 
many scientists as “having the properties 
of a normal distribution”. 
 
Diamond & Jefferies (2001, p. 54) also 
state that if the data is distributed in the 
bell shape pattern then it can be 
considered as normally distributed. If you 
look at our histogram graph, you can see 
that our data is bell shaped, which is a good sign and it can be considered as normally 
distributed. 
 
Another important issue, which we need 
to check, is linearity. As we mentioned 
before a linear relationship is one of the 
main assumptions of the regression. The 
data can be examined if it has a linear 
distribution with the help of a plot. We 
can see the pattern on the plot on the left 
side. It has a positive direction, which 
indicates that there is a positive 
relationship between Y and X variables. 
The strength of relationship is defined 
how closely the pattern follows the 
straight line. We can assume that the 
strength is moderate, since the line is a 
little bit curvy on the left side. The form of the pattern can be considered as a linear 
because the data is distributed in a line pattern (Moore et al., 2011, pp. 81-82). 
	  
	  
	  
	  

Figure	  12.	  Histogram	  

Figure	  13.	  Linearity 
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5.4.2.4 Multiple regression analysis output 
 

Model R 
R 

Square 

Adjusted 
R 

Square 

Std. 
Error of 

the 
Estimate 

Change Statistics 
R 

Square 
Change 

F 
Change df1 df2 

Sig. F 
Change 

1 .355a .126 .091 .94492 .126 3.575 6 149 .002 

a. Predictors: (Constant), employ, lnindep, lnsize, lncobo, lnmc, lnbodo 
b. Dependent Variable: lnfd 
Table	  25.	  Model	  Summary	  with	  transformed	  variables	  
	  
The model summary table shows that our model is significant at 95 % Confidence Level 
(p<0.005). In addition, R2 shows that this model predicts 12.6%. With the transformed 
data the R Square increased in comparison to our previous Multiple Regression model 
that we have done earlier. Adjusted R2 shows that model explains 9.1%, which is 
slightly lower than the R2. 
 
5.4.2.5 Pearson correlation 
We have conducted the Pearson correlation test in SPSS and found out that some of our 
independent variables have correlation relationships with each other. The strongest 
relationships are between LnSIZE and LnMC, which are 0.554, LnBODO and 
LnCOBO, which is 0.666, LnCOBO and LnMC, which is -0.414. Therefore we need 
to check whether there is a risk for multicollinearity. 
 

Correlations 
  LnFD LnINDEP LnSIZE LnBODO LnCOBO LnMC EMPLOY 

Pearson 
Correlation 

LnFD 1.000 .232 -.104 -.001 -.026 .008 -.197 
LnINDEP .232 1.000 -.145 -.294 -.136 -.180 -.035 
LnSIZE -.104 -.145 1.000 -.028 -.239 .554 .102 
LnBODO -.001 -.294 -.028 1.000 .666 -.326 -.255 
LnCOBO -.026 -.136 -.239 .666 1.000 -.414 -.190 
LnMC .008 -.180 .554 -.326 -.414 1.000 .257 
EMPLOY -.197 -.035 .102 -.255 -.190 .257 1.000 

Table	  26.	  Pearson	  Correlations	  
	  
In the Table 27 below you can see that EMPLOY, LnINDEP, LnMC are significant 
and can explain the dependent variable, which is the probability of FD, measured by the 
Z-score. 
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Model Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 95.0% Confidence 
Interval for B 

B Std. 
Error 

Beta Lower 
Bound 

Upper 
Bound 

1 (Constant) -1.410 1.405  -1.003 .317 -4.186 1.367 
EMPLOY -.408 .162 -.204 -2.525 .013 -.728 -.089 
LnINDEP .888 .276 .272 3.220 .002 .343 1.432 
LnSIZE -.794 .412 -.183 -1.926 .056 -1.608 .021 
LnBODO .056 .044 .144 1.270 .206 -.031 .143 
LnCOBO -.024 .035 -.073 -.673 .502 -.093 .046 

LnMC .111 .051 .227 2.167 .032 .010 .212 
Table	  27.	  Coefficients	  in	  Multiple	  Regression	  
	  
Based on the coefficients presented in Table 27, we can interpret our results. For each 
unit increase in the percentage of independent directors in the board, the Z score will 
increase by 0.888 points. The coefficient of employee representatives is negative -0.408, 
which means that the impact of presence of employee representatives in the board is 
negatively related to no employee representatives in the board. Thus, we can say that 
the existence of employee representatives has more influence on company’s financial 
performance than no presence of employee representatives. The coefficient of Market 
Capitalization is positive 0.111, which means that with one unit increase in MC, the Z-
score will increase by 0.111 points. 



	   69	  

Chapter	  6:	  Analysis	  and	  quality	  criteria 
In this chapter we are going to analyze the results we have received. We will start with 
the analysis of the binary regression and then go further to the multiple regression. 
Hypotheses will be explained where the null hypothesis will be accepted or rejected. 
After that we are going to discuss our findings and assess the quality of the research. 
 
6.1 Analysis of the results 
First of all, we would like to remind the reader that our study is going to test if there are 
any relationships between board composition and probability of FD. We have discussed 
board composition characteristics in Chapter 3 that we believe might affect probability 
of FD. Moreover, we have selected variables and constructed hypotheses on the 
previous research that found significance of some board composition characteristics not 
only on FD probability but also on financial performance in general. For example, we 
were inspired by works written by Jensen (1993) and Fich & Slezak (2007). The work 
written by Jensen (1993) gave us an idea of what characteristics of the board can be 
used in our thesis paper and helped us to formulate our hypotheses. Since we have 
decided to choose Sweden and Denmark as our sample, we had to take into 
considerations the regulations, which companies are to follow. Thus, during our process 
of collecting data we were able to come up with the hypotheses due to these regulations. 
Since we wanted first to segment the companies into financially Healthy and financially 
Distressed, we had to choose the method of predicting FD probability. The research 
made by Fich & Slezak (2007) among other methods of predicting FD conditions have 
used Altman’s Z-score. We have decided to choose this method for its high usability 
and easiness. Moreover, having Finance courses during our studies, Altman’s Z-score 
had been taught to us. Thus, the choice was reasonable for us.  
 
We have collected all the necessary information not only in order to segment the 
companies but also in order to see the connection between board composition and FD 
probability. Below we are going to discuss the results we obtained in Chapter 5 and 
analyse them in connection to the theories we have discussed in Chapter 3. As the 
reader is informed already, we have conducted two regression analyses; the reason for 
choosing two different statistical analyses can be backed up by the previous research. 
Thus, binary and multiple regression analyses were selected as the most relevant. 
However, the models we analysed were not significant due to statistical problems such 
as multicollinearity. So we had to transform the data, which helped us to obtain 
significant tests and in the end rely on our statistical analyses’ results. 
 
6.1.1 Board independence and Hypothesis 1 
One of the first characteristics of the board that we have decided to choose is board 
independence. Board independence is expressed in the ratio representing the number of 
independent directors to the total number of directors in the board. Board independence 
has also been chosen due to the different definitions of dependency in Sweden and in 
Denmark. Companies’ Acts define dependency of directors differently, for example in 
Sweden there are dependent on a company and on largest shareholders; in Denmark a 
director is considered to be dependent if he has been a member of a board for more than 
12 years. Thus, in order to avoid this difference in defining dependency, we have 
decided to look at independency rather than dependency. 
  
The Multiple Regression analysis with logarithmic transformation showed significant 
and positive relationship between board independence and Z-score. Thus, we can reject 
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our null Hypothesis stating that there is no relationship between board independence 
and probability of FD. According to our results, with each unit increase in board 
independence, Z-score increases by 0.888 points. Increase in Z-score can be understood 
as an improving indicator, besides, larger Z-score indicator means better financial 
condition of a company. Additionally, our Binary Logistic Regression analysis also 
showed that independency is significant and negatively related to probability of FD. The 
result shows that with each unit increase in Independency, probability of FD decreases 
by 83.4%. These results can be supported by agency theory started from Jensen & 
Meckling (1976). According to agency theory, where the monitoring function of the 
board is deemed to be primary, independent directors can monitor management better 
by being more objective. Helland & Sykuta (2005) proved the fact that companies with 
insider prevailing board of directors tend to be less effective in monitoring the board. 
Earlier Weisbach (1988) and Hermalin & Weisbach (1988) saw the reason for superior 
performance of companies with more independent directors in their ability to dismiss 
CEO after poor performance year, thus, bringing benefit to companies by removing 
under-performing CEO. Rosenstein & Wyatt (1990) concluded that each appointment of 
outside director increases firm value and therefore shareholders’ value. Further on, 
independency is advantageous by bringing more expertise and knowledge that outside 
and independent directors can have. This reason has a background of resource 
dependence theory started from Pfeffer (1972). Positive effects of independent directors 
on companies were found and confirmed by Pearce & Zahra (1999) and more recently 
by Tanna et al. (2011). Thus, we can conclude and agree that independent directors can 
positively affect companies and minimize probability of FD. As aligned on previous 
research, we conclude from hypothesis 1 that independent prevailing board of directors 
in Sweden and in Denmark can minimize probability of FD.  
 
6.1.2 Board size and Hypothesis 2 
In Hypothesis 2 we would like to check whether there is any relationship between board 
size and probability of FD. Board size is expressed by the number of members in the 
board, excluding employee representatives. Employee Representatives were excluded 
since it is another independent variable in our thesis paper. Besides, we are only 
interested in members of the board who are elected on general meetings and not elected 
by employees. 
  
Our two statistical analyses: Multiple Regression and Binary Logistic Regression did 
not show any significance of this variable, therefore we cannot reject our null 
Hypothesis. With our insignificant results, we cannot say if size of the board influences 
probability of FD, expressed by Z-score. Our findings are supported by the previous 
study of Rauterkus et al. who also states that the size of board does not influence a 
company’s probability to file for Chapter 11 (Rauterkus et al., 2013, p. 774). Simpson 
& Gleason (1993) also could not find any evidence of relationship between size of 
board and FD probability. 
 
Then, as aligned on previous research, we conclude from hypothesis 2 that board size 
might have not affect on probability of FD. 
 
6.1.3 Board ownership and Hypothesis 3 
The next independent variable that we have decided to look at is Board ownership. 
Board ownership was expressed in the percentage ratio of number of shares owned by 
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the board of directors to total number of outstanding shares. Therefore, our Hypothesis 
3 tested if there is any relationship between board ownership and FD probability.  
Board ownership according to Multiple Regression did not show any significance. 
Thus, we cannot reject our null Hypothesis. However, our Binary Logistic Regression 
analysis showed significant and positive relationship between board ownership and FD 
probability. With each unit increase in LnBODO the odds of probability of FD 
decreases by 28.88%.  
 
In Chapter 3 we have concluded based on the numerous previous research (Fich & 
Slezak, 2007; Rauterkus et al., 2013; Elloumi & Gueyie, 2001; Salloum et al., 2013) 
that board ownership is positively affecting financial performance and thus, can 
minimize probability of FD. Board ownership is positively viewed by the researchers 
due to increased monitoring and controlling functions of a board. This point of view is 
supported by agency theorists. By increasing  board ownership stake, the agency costs 
will be minimized. Board of directors will control and monitor managers’ work better, 
since they will realise their wealth is on stake. So this is also aligned with Jensen’s 
work. Thus, we can support these findings with our result and conclude for hypothesis 3 
that board ownership in Swedish and Danish boards of directors minimizes probability 
of FD.  
 
6.1.4 COB ownership and Hypothesis 4 
COB ownership has been taken in our analysis, since we have noticed that there were 
some companies in our samples where COB owned the majority of shares in the board. 
When adding this variable to our research, we assumed that the more COB owns shares 
in the company, the more he is interested in a company’s financial performance and 
thus, can have more influence on the board.  COB ownership is expressed by the 
percentage of total number of shares owned by COB to the total number of outstanding 
shares in a company. 
  
Both Multiple and Binary logistic regressions show that LnCOBO variable is not 
significant. Since they both show insignificant results, therefore we cannot reject null 
Hypothesis, which means there is no evidence of LnCOBO having influence on FD 
probability. In the beginning we based our assumption of COB ownership having the 
same logic as with board ownership. We believed there must be a connection between 
COB ownership and probability of FD. We have included this variable because we have 
noticed that in some companies the largest stake of ownership belongs to COB. COB as 
the main member of a board, to our opinion, could have more influence on board’s 
decisions and with large ownership could motivate monitoring function of the board. 
 
6.1.5 CEO duality and Hypothesis 5 
We included CEO duality in our study in order to see whether it has any influence on 
probability of FD. We knew that CEO duality is restricted in Sweden, but we wanted to 
check whether it takes place in Denmark since there was an empirical study conducted 
on the sample of Danish companies, where duality was present in case of CEO is also 
an owner of a company (Lausten, 2002, p. 393). Looking at our data, we have found 
that CEO duality does not exist in Denmark either; therefore we cannot reject the null 
Hypothesis, which means that in our samples CEO cannot be a COB. Thomsen & 
Conyon (2012, p. 143) motivated the restriction of CEO duality in some countries due 
to cultural background. Thus, we can conclude that Sweden and Denmark are countries 
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where CEO duality might be restricted due to cultural background or due to Corporate 
Governance regulations. Therefore, our test is impossible to do. 
 
6.1.6 Employee representatives and Hypothesis 6 
Lastly, we have decided to include employee representatives as one of the board 
characteristics used in this study. Employee representative in board is a peculiar feature 
for Scandinavian region: for Sweden and Denmark, since that are our samples. By 
collecting the data we have noticed that in Sweden and in Denmark, employee 
representatives who are elected by workers can also take a seat in the board. Previously, 
there were no studies conducted, which looked at employee representatives in 
connection to financial performance or FD probability. Thus, we have decided to see 
whether the presence of employee representatives has any relationship with probability 
of FD. 
 
The Multiple Regression analysis with transformed data into natural logarithms, showed 
significant relationship of employee representatives’ presence with Z-score FD 
predictor. Since employee representatives’ presence in our analysis is a dummy variable 
the interpretation of this relationship is a bit different from continuous variables. The 
conclusion we made is that presence of employee representatives in board influences Z-
score more than board with no employee representatives. With presence of employee 
representatives in the board Z-score indicator is lower than in the board without 
employee representatives, ceteris paribus. 
 
However, the employee representatives in general have been viewed by researchers as a 
benefit to companies by enhanced information exchange between higher and lower 
levels of companies. For example, according to Levinson (2001), employee 
representatives can positively contribute to decision-making process and cooperative 
climate. Employee representatives can also benefit the board by more advanced 
knowledge in technical aspects of production (Gold, 2011). Besides, they can improve 
monitoring of management as Fauver & Fuerst (2006) concluded in their study. Our 
research study showed the opposite result. Employee representatives seem to negatively 
influence Z-score and therefore probability of FD. This might be reasoned by their 
inactive participation in board meetings. We believe that employee representatives, after 
selection to the board, should be trained and educated in order to bring benefits to 
board.  
 
6.1.7 Control variable 
In our study, there is one control variable that we have decided to include in the 
statistical tests. The main reason for including the control variable, which is in our case 
is represented by Market Capitalization was the possibility to decrease the problem of 
multicollinearity. The statistical results showed that Market Capitalization is significant 
and can explain the dependent variable. In Chapter 3, when discussing FD conditions, 
we have mentioned that the amount of debt the companies take in can be explained by 
the size of a company. The larger the company, the more financing it needs for its 
activities. Size of a company can also have an explanatory power for the size of the 
board. As previous study (Dalton et al., 1999) stated size of the board increases with the 
company's size. 
The statistical tests showed positive and significant relationship between size of 
companies and probability of FD. We decided no to include debt as a control variable, 
since it increases the multicollinearity.  
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6.1.8 Summary of analysis of results 
In  this section of our paper, we have presented the results of the statistical tests being 
conducted by us. One of the first choices of statistical analyses is multiple regression 
analysis. We have based our assumption on the relationship between several board 
composition indicators and Z-score. The first multiple regression analysis model 
showed insignificant results. Thus, we have decided to transform the data into natural 
logarithms in order to improve the normality and linearity of data. After doing this, the 
model improved and showed significant results. We have also included in the model a 
control variable, market capitalization as an indicator of a size of a company. The 
multiple regression analysis showed that board independence, employee representatives 
and market capitalization are significant and can explain the dependent variable.  
 
Furthermore, we have conducted binary logistic regression analysis. We have followed 
the same steps as in multiple regression analysis, since the first test without transformed 
data was insignificant. The second test showed that board independence, board 
ownership and market capitalization are significant and negatively related with 
probability of FD. 
 
6.2 Quality criteria 
There are three criteria which help to evaluate the measurements used in the quantitative 
research: reliability, validity and generalization. 
 
6.2.1 Reliability 
Reliability is concerned whether the techniques and methods used in a research would 
produce similar results if this research was repeated in another occasion or by another 
researcher. It is not so easy to ensure the reliability of the research, thus it is important 
to remember and avoid some threats, which we are going to mention. One of them is 
researcher error, which might happen if some of the factors like a researcher’s mood 
might influence his interpretation. Another important threat that might take place is 
researcher’s bias, which implies that a researcher may allow being very subjective. 
(Saunders et al., 2012, p. 192) 
 
Reliability according to Bryman, concerns with the issues of consistency of measures 
(Bryman, 2012, p. 168). Moreover, Bryman states that reliability has three factors that 
make a study reliable. The first factor is stability, which looks at the measures as stable 
over time. In other words, the measures used in a study should lead to the same results 
and do not fluctuate over time (Bryman, 2012, p. 169). For our study, we believe those 
measures we used can be reliable. We have only taken one-year financial information of 
companies, representing the financial results for 2012 year. We are sure that taking the 
same financial year data, another researcher will end up with the same results. Our 
measures are also stable, since they are unchanged financial results for the past 2012 
year. Another factor that Bryman mentions is internal reliability. This factor is 
applicable for multiple-indicator measures, which should be related between each other 
(Bryman, 2012, p. 170). For our study, this factor is not applicable; our data collection 
has not been done with the help of multiple questions. The last factor of reliability is 
inter-observer consistency. It is relevant when a research has been conducted by more 
than one researcher, in this case subjectivity can give a rise. For our study, we have 
followed the same steps in collecting and analysing the data. The segmentation of 
companies is done according to Altman’s categorization. The information about the 
board has been collected from annual reports and the numbers presented are objective. 
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The statistical analyses have been conducted accordingly and interpreted with high level 
of objectivity.  
 
6.2.2 Validity 
We have mentioned reliability, which is one of the criteria of research quality applied 
for quantitative studies. Another criterion we would like to mention is the validity. 
Validity is concerned with how accurate the measure represents a concept (Zikmund et 
al., 2013, p.304). Validity according to Bryman refers to issue whether an indicator used 
can really be used in order to measure the concept (Bryman, 2012, p. 171). There are 
internal and external validity. Internal validity mostly relates to causality, where there is 
a causal relationship between variables (Bryman, 2012, p. 47). Simply, can our selected 
independent variables of characteristics of the boards be used in explaining FD 
probability? We have based our decision on numerous previous research studies, where 
characteristics of the board have already been tested and showed the connection with 
FD conditions. Thus, we can be sure that our measures can in fact be used to measure 
the probability of FD. External variability is concerned with the question whether the 
same results can be applied to the population, based on the samples (Bryman, 2012, p. 
47. We in our study have selected all the listed companies in Sweden and Denmark. The 
only limitation criterion we had was language constraint. We believe that even though 
some for the companies were eliminated from the study because of absence of annual 
reports in English, the same results will be obtained if we have included them in the 
study. Measurement validity is concerned with the question whether a measure used in 
defining the concept does really reflect that concept (Bryman, 2012, p. 47). For our 
study, dependent variable is expressed in Altman’s Z-score, which was proved to 
indicate the financial conditions of a company and be a recognized prediction model for 
FD. The rest independent variables were expressed either in real numbers or percentage 
ratios. The same measurements were used in previous research studies, which make us 
sure that our measurements are reliable.  
 
6.2.3 Generalization 
Generalization is concerned with confirming external validity by defining whether a 
sample used in a research can explain the whole population. In our research, initially we 
have taken the whole population of publicly listed companies from Sweden and 
Denmark. This population was segmented to manufacturing and nonmanufacturing 
companies. Since we have a language limitation, companies that did not have an 
English version of annual report were eliminated. Therefore we believe that even if we 
have included the companies that did not represent financial results in English we would 
obtain the same results besides they can be applicable to the whole population of 
Swedish and Danish companies. However, since our study is only looking at board 
composition and FD probability in Sweden and Denmark, the result of this study can 
only be applied to countries with similar characteristics in terms of Companies’ Acts, 
economic state and cultural background.  
 
6.2.4 Replication 
Replication is another determinant of quality criteria. Replication is used in order to see 
whether the study conducted is a subject of no biases or any other subjectivity that 
might influence the results. As a check of those influences, the study might be decided 
to be replicated or reproduced. In the end reproduced study should show the same 
obtained results. If otherwise, the validity of the findings can be questioned. (Bryman, 
2012, p. 177) In our study, we have collected the information concerning the financial 
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performances and board compositions of companies. The use of annual reports as a 
source of information is stable and not changeable. Therefore, the replicability of our 
study by other researchers or by us would show the same results if the same procedure 
and the same annual reports are used.
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Chapter	  7:	  Conclusion	  and	  further	  research 
In this chapter we are going to make conclusions about the studies we have conducted, 
explain the limitations of the research and provide suggestions for further research in 
this area. 
 
7.1 Conclusion 
In this paper we wanted to investigate whether board composition has any relationship 
with probability of FD, measured by Altman’s Z-score models in Swedish and Danish 
markets. Our indicators of board composition were board independence, board size, 
board ownership, COB ownership, employee representatives and CEO duality. Going 
further into the research we found out that CEO duality does not take place in 
companies both in Sweden and in Denmark, since companies tend to follow the rules of 
the Companies’ Act. In addition, during the collection and processing the data, we 
found out that some companies had a COB who owns more shares than the rest of the 
board of directors. We believed that COB can have more influential power on the board, 
which additionally being backed up with large ownership stake, will result in 
domination of voting power and psychological influence on the rest of directors in the 
board. Thus, we have included this variable as an independent variable to check whether 
this factor influences a company’s probability of FD. Moreover, we found out that 
Sweden and Denmark have employee representatives in the boards. They are elected by 
workers and have all the responsibilities and duties similar to regular directors. By 
reviewing the previous research papers we found out that there were a number of 
qualitative studies, which looked at how employee representatives perceived by the 
board and how they can affect financial performance by minimized information 
asymmetry. However, there were no studies that looked at how employee 
representatives might influence a company’s probability of FD. We included this 
variable into the statistical analyses as dummy, coded with “1” if there are employee 
representatives in the boar and “0” otherwise, to see whether it influences the dependent 
variable. 
 
We found out that board size and COB ownership are insignificant and therefore cannot 
predict probability of FD. Board independence, board ownership and employee 
representatives have shown significant P-values in our statistical analyses. Our model 
tested in the Multiple Regression provided positive relationships between board 
independence and Z-score.  Board independence in the model tested with the help of 
Binary Logistic Regression showed negative relationships with probability of FD. Both 
results are consistent and showed that independence of the boards in Sweden and 
Denmark influences probability of FD. Therefore, more independent directors in the 
board can benefit companies with more valuable knowledge and expertise brought by 
outside directors and also can improve the monitoring function. Board ownership has 
also shown significant and negative relationship with probability of FD. Thus, board 
ownership increase can guarantee the incentives for better monitoring of management, 
since the board’s wealth is dependent on management's decisions. The number of 
employee representatives in the board was our dummy variable. We found out in the 
Multiple Regression that the impact of employee representatives in the board is 
negatively related to no employee representatives in the board. It means that the 
presence of employee representatives has a bigger influence on company’s Z-score than 
no employee representatives in the board. Market capitalization was our control 
variable, which represented the size of a company. It was included in order to minimize 
the multicollinearity between the independent variables.  
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Even though we have proved that board composition can influence probability of FD, 
we should mention here that many other factors have to be considered by stakeholders, 
which might have more influential power. Managing, controlling and monitoring a 
company are complex activities, which require a lot of knowledge about ex-ante and ex-
post information. Board composition indicators can be a good contribution to 
assessment of company performance. Thus, it is beneficial for many involved parties to 
study this relatioship and in case of negative influence, formulate regulations that 
companies are to follow.  
 
7.1.1 Answer to the research question 
Before answering the question of the research, let us remind the reader the research 
question we have stated in Chapter 1. Our research question is: 
 
“What is the relationship between characteristics of the Board and probability of FD, 
measured by Altman’s Z-score models in Sweden and in Denmark?” 
 
We found out with the help of data gathered from the samples of Swedish and Danish 
Healthy and Distressed companies that board characteristics have a relationship with 
probability of FD. The characteristics that showed connection to probability of FD were 
board independence, board ownership and employee representatives. Board 
independence showed positive relationship with Z-score and negative relationship with 
probability of FD. This means, that the more independent board is, the more healthy is 
the company. Board ownership also showed negative and significant relationship with 
probability of FD. Larger board ownership will positively affect the financial condition 
of a company due to increased monitoring and controlling. The last significant variable 
that we have included was employee representatives. The result showed that employee 
representatives have more influence on Z-score rather than no employee representatives. 
COB ownership and board size were not significant and therefore do not have predictive 
powers. All in all, we can say that there is a relationship between board composition and 
probability of FD.  
 
Overall, we can say that we fulfilled the purpose of our research; we have proved that 
there is a relationship between board composition and probability of FD. We have 
analysed the data based on 188 companies, representing two countries of our choice, 
Sweden and Denmark. This relationship was explained by board independence, board 
ownership and employee representatives, and our control variable, market 
capitalization. We have filled the gaps by conducting the research in two Scandinavian 
countries. We have tested the relationship between presence of employee 
representatives and probability of FD, which has not been tested before. 
 
7.1.2 Theoretical and practical contributions 
In this section we would like to talk about theoretical and practical contributions of our 
research paper. We will start with the theoretical contributions and then finish with the 
practical ones. We believe that our study in the Swedish and Danish markets can be 
considered as a valuable contribution to the research area, since majority of previous 
research papers conducted in English have been done in the USA, Canada and some 
other countries outside of Europe. Contribution can be considered as our involvement in 
enrichment of the international corporate governance research by studying the 
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relationships between the board composition and probability of FD in the corporate 
governance environments of Sweden and Denmark. 
 
Our findings contribute to this area of research through investigation of the 
phenomenon in small European countries like Sweden and Denmark. In addition, we 
have developed a database, which provides a list of publicly listed companies in 
Sweden and Denmark. Besides we calculated their FD probability. We have also looked 
at employee representatives in connection to FD. We would like to stress that before 
there were no quantitative research studies conducted, which looked at connection of 
employee representatives to probability of FD. 
 
 Regarding our practical contribution, we believe that our research will be interesting 
for investors and shareholders of Swedish and Danish companies, since they are the 
ones who are concerned with financial performance. They can make decisions about 
investment in a company by looking at its board composition. Moreover, we have 
calculated Altman’s Z-score for Swedish and Danish listed companies thus investors 
and managers of Distressed ones can be aware of high probability of falling into 
bankruptcy. 
 
Our findings can be beneficial to authorities that formulate the regulations, mainly 
Companies Acts. They could encourage companies to employ more independent 
directors, since their presence can positively affect companies’ performance and thus 
negatively affect probability of FD. Moreover, companies could encourage board of 
directors to invest in companies more, since we have found the relationship between 
board ownership and probability of FD. The larger the ownership, the smaller 
probability of FD. Lastly, employee representatives seem to negatively affect 
companies’ financial health. We would suggest to make further research focused on 
employee representatives and their connection to probability of FD. The research area 
can be broaden up to other European countries that also have this requirement. 
 
7.1.3 Limitations and suggestions for the further research 
One limitation we have in our degree project is a language. From the segment of 
Swedish and Danish companies we have only used annual reports in English. The 
companies that publish their annual reports only in Swedish or Danish were not 
selected. Moreover companies with not full information disclosure on board 
composition were also excluded. This limitation influenced the final size of samples we 
used in the investigation of relationship between board composition and probability of 
FD. Another limitation of our study is that we have chosen only two Scandinavian 
countries: Sweden and Denmark. The number of companies in those countries is not 
big. Moreover, our language limitation has decreased the sample size fro 614 to 188 
companies. 
 
Finally, we would like to suggest further research in this area. Since our research paper 
was limited by language and available information, we consider it would be very 
valuable to conduct the same research but being able to use annual reports in Swedish 
and Danish languages. By doing that a researcher can make an analysis based on the 
whole population of listed companies in Sweden and Denmark. This way will increase 
the amount of companies in the segment and provide more accurate results. However, 
we believe our research can be reasonably generalized to the rest of the companies and a 
researcher might receive the same results and make the same conclusion. 
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We would also suggest making a quantitative study on the basis of bankrupt companies 
paired with healthy companies in Scandinavian region. We believe this will improve the 
results a researcher might get in the end. In our study, the number of distressed 
companies was much smaller than the number of healthy ones. Thus, by following the 
procedure of pairing companies as in previous research, it would be highly interesting to 
see whether the results are different from ones we got. 
 
We would also suggest making a research testing the relationship between board 
composition and FD on a sample of bankrupt and paired healthy companies by size and 
industry. One might also make an analysis of the whole Scandinavian region instead of 
just taking Denmark and Sweden. Another option is to define bankrupted companies in 
Sweden and Denmark for the recent year and test the Altman’s Z score by using data 
one year or more prior to the actual bankruptcy of those companies. The researcher will 
make a good contribution by defining how the Altman’s Z-score reacted one year or 
more prior to the bankruptcy in Danish and Swedish markets.  
 
It was mentioned previously that employee representatives were not studied in terms of 
its relationship to probability of FD. We consider it could be a good contribution to the 
research, in countries where the Company’s Act requires the presence of employee 
representatives in the board. Some of the countries might implement this regulation 
recently, like 5-10 years ago. It might be interesting to see whether the financial 
performance of companies significantly influenced by the presence of employee 
representative before and after the regulation took place. We would also suggest seeing 
how many employees are preferable to have in the board, what number of employee 
representatives would be considered to be optimal.  
 
When collecting data through companies’ annual reports, we have noticed that almost 
all of the companies publish the board members education, previous and current 
positions, and the number of attended meetings. We suggest using the same segment of 
Swedish and Danish companies, but include these extra variables to see whether the 
board experience and the number of attended meetings influence probability of FD in 
Sweden and Denmark. 
 
In addition, we have noticed that in some boards, the chairman was a woman. Since 
board usually is responsible for the strategic decision-making, it would be interesting to 
see whether there is a difference in probability of FD between chairmen and 
chairwomen. 
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Appendices	  

Appendix	  1.	  List	  of	  Swedish	  companies 

Company name 
Market value in 
mil SEK Debt in mil SEK 

ENERGYO SOLUTIONS RUSSIA AB 1303.48	   13.41	  

SINTERCAST AKTIEBOLAG 305.53	   5.10	  
BIOGAIA AB 3022.43	   35.52	  
CROWN ENERGY AB 195.74	   21.70	  

ICA GRUPPEN AKTIEBOLAG 19006.74	   949.00	  

H & M HENNES & MAURITZ AB 370736.13	   14010.00	  
PROBI AKTIEBOLAG 415.82	   13.91	  

DIAMYD MEDICAL AKTIEBOLAG 216.00	   8.00	  
EAST CAPITAL EXPLORER AB 
(PUBL) 1618.21	   75.40	  
HMS NETWORKS AB 1270.94	   52.39	  

NET ENTERTAINMENT NE AB 3164.30	   263.27	  
SENSYS TRAFFIC AB 235.12	   9.71	  
AB TRACTION 1290.58	   139.30	  
PRICER AKTIEBOLAG 976.03	   102.10	  

RAYSEARCH LABORATORIES AB 
(PUBL) 713.08	   75.47	  

SEAMLESS DISTRIBUTION AB 427.85	   41.95	  

INVESTMENT AB KINNEVIK 37557.01	   3951.00	  
TRANSMODE AB 2007.73	   214.00	  
AXIS AKTIEBOLAG 12329.37	   12329.37	  

LUNDIN PETROLEUM AB 47527.63	   5409.40	  
CELLAVISION AB 350.62	   53.64	  
BTS GROUP AB 1106.55	   191.96	  

HIQ INTERNATIONAL AB 1899.05	   283.74	  
MEDIVIR AKTIEBOLAG 2164.76	   201.32	  

CLAS OHLSON AKTIEBOLAG 5460.70	   1021.90	  
CONTEXTVISION AB 108.42	   13.57	  
INVESTMENTAKTIEBOLAGET 
LATOUR 19867.03	   3144.00	  
BEIJER ALMA AB 3495.21	   700.59	  
ENEA AKTIEBOLAG 709.90	   85.75	  
VBG GROUP AB (PUBL) 1137.68	   264.78	  
BIOTAGE AB 608.02	   119.96	  
AB NOVESTRA 245.44	   21.70	  
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I.A.R. SYSTEMS GROUP AB 432.78	   70.30	  
OEM INTERNATIONAL 
AKTIEBOLAG 1552.34	   411.10	  
SECTRA AKTIEBOLAG 1966.03	   346.68	  
BETSSON AB 8474.96	   1378.84	  

KOPPARBERG MINERAL AB 35.94	   3.02	  
CONNECTA AB 490.28	   172.51	  
JM AB 9560.10	   4755.00	  
NET INSIGHT AB 608.30	   60.13	  
ACANDO AB 1145.94	   313.27	  
BURE EQUITY AB 1789.85	   304.00	  
ELEKTA AB (PUBL) 38148.41	   10225.00	  
HIFAB GROUP AB 203.81	   95.94	  
TETHYS OIL AB 1892.70	   485.84	  

INDUTRADE AKTIEBOLAG 7880.00	   4240.00	  
REJLERS AB (PUBL) 792.52	   367.90	  

ODD MOLLY INTERNATIONAL AB 153.00	   30.40	  

MODERN TIMES GROUP MTG AB 15094.40	   6238.00	  

ATLAS COPCO AKTIEBOLAG 219240.02	   45266.00	  
SWECO AB (PUBL) 6680.73	   2975.00	  
HUFVUDSTADEN AB 17313.73	   5182.50	  

INVESTOR AKTIEBOLAG 130419.76	   53703.00	  

READSOFT AKTIEBOLAG 707.43	   444.06	  
NEW WAVE GROUP AB 2182.70	   2483.20	  
SEMCON AKTIEBOLAG 869.40	   664.20	  
CATENA AB 728.56	   443.40	  

BOULE DIAGNOSTICS AB 178.40	   75.54	  
AKTIEBOLAGET 
INDUSTRIVÄRDEN 42837.48	   20165.00	  

MICRONIC MYDATA AB (PUBL) 1003.48	   303.77	  

SYSTEMAIR AKTIEBOLAG 5447.00	   1568.50	  
HEXPOL AB 11823.27	   2985.00	  

MEKONOMEN AKTIEBOLAG 7413.66	   3372.00	  
AXFOOD AKTIEBOLAG 12854.58	   4943.00	  
NIBE INDUSTRIER AB 10329.58	   5983.60	  
CONCENTRIC AB 2457.95	   585.00	  

B&B TOOLS AKTIEBOLAG 1847.34	   3119.00	  
DUNI AB 2772.94	   1463.00	  
LAGERCRANTZ GROUP 
AKTIEBOLAG 1271.92	   898.00	  
SWEDISH ORPHAN BIOVITRUM 
AB (PUBL) 9868.64	   1480.43	  
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PROFFICE AKTIEBOLAG 1538.38	   1283.00	  
INDUSTRIAL AND FINANCIAL 
SYSTEMS, IFS AKTIEBOLAG 2620.58	   1310.00	  
BEIJER ELECTRONICS 
AKTIEBOLAG 1173.94	   979.89	  
HEXAGON AKTIEBOLAG 57679.04	   22107.00	  
SKANSKA AB 43733.16	   64205.00	  
POOLIA AB 183.21	   187.28	  

AARHUSKARLSHAMN AB (PUBL) 11247.00	   5770.00	  
ALFA LAVAL AB 56752.44	   16451.00	  
ADDTECH AB 2702.95	   1529.00	  
TELE2 AB 52069.83	   27401.00	  
ÅF AB 6226.98	   3971.90	  
RATOS AB 19937.58	   19501.00	  

KNOWIT AKTIEBOLAG (PUBL) 824.48	   760.53	  

SHELTON PETROLEUM AB 117.05	   65.75	  
SWEDISH MATCH AB 44270.37	   14031.00	  
ASSA ABLOY AB 89675.04	   28831.00	  

TRADEDOUBLER AKTIEBOLAG 535.09	   701.69	  
G & L BEIJER AB 4587.65	   2463.37	  

TELIASONERA AKTIEBOLAG 191389.75	   117338.00	  
PEAB AB 9155.64	   24088.00	  
AKTIEBOLAGET SKF 74313.29	   38289.00	  
ELOS AB 151.01	   302.88	  
SANDVIK AKTIEBOLAG 129789.00	   58114.00	  
DORO AB 474.05	   307.40	  
CISION AB 797.66	   615.31	  

LAMMHULTS DESIGN GROUP AB 172.34	   183.50	  
PARTNERTECH AB 263.43	   640.44	  
BOLIDEN AB 33395.71	   17086.00	  
HALDEX AKTIEBOLAG 1481.24	   1122.00	  
PROFILGRUPPEN AB 147.99	   221.60	  
ROTTNEROS AB 305.14	   301.00	  

ITAB SHOP CONCEPT AB 1720.75	   1594.52	  
GUNNEBO AKTIEBOLAG 1858.46	   2342.30	  
BJÖRN BORG AB 880.19	   350.17	  
TRELLEBORG AB 21834.83	   12880.00	  
SECURITAS AB 20698.84	   28386.30	  
INTRUM JUSTITIA AB 7735.23	   5454.00	  

L E LUNDBERGFÖRETAGEN 
AKTIEBOLAG 28507.60	   32732.00	  
SSAB AB 18318.51	   29850.00	  
BONG AB 174.81	   1697.96	  
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AKTIEBOLAGET GEVEKO 58.74	   546.38	  
MEDA AKTIEBOLAG 20235.17	   21236.00	  
BILLERUDKORSNÄS AKTIEBOLAG 
(PUBL) 8537.41	   15231.00	  
DIÖS FASTIGHETER AB 2630.46	   8504.21	  
FABEGE AB 10874.50	   21694.00	  
KLÖVERN AB 6792.28	   17526.00	  
CATELLA AB 453.43	   2536.00	  

REDERI AB TRANSATLANTIC 543.42	   3642.17	  
CLOETTA AB 3881.93	   5472.00	  
ELANDERS AB 488.69	   1274.32	  
STUDSVIK AB 241.63	   658.16	  
ARISE AB 865.79	   2035.00	  
SAS AB 2122.05	   22618.00	  
CONCORDIA MARITIME 
AKTIEBOLAG 484.46	   2140.20	  
ACTIVE BIOTECH AB 3790.80	   356.82	  
ENIRO AB 1107.00	   4597.00	  
ALLENEX AB 102.25	   126.71	  

PA RESOURCES AKTIEBOLAG 1580.65	   3513.52	  

NORDIC MINES AB (PUBL) 168.05	   834.39	  
OPCON AKTIEBOLAG 175.75	   240.93	  
DANNEMORA MINERAL 
AKTIEBOLAG 445.45	   1102.77	  
RNB RETAIL AND BRANDS AB 
(PUBL) 349.30	   1161.23	  

BIOINVENT INTERNATIONAL 
AKTIEBOLAG 243.96	   68.92	  
ANOTO GROUP AB 225.65	   100.90	  
RUSFOREST AB 3008.36	   920.43	  

INVISIO COMMUNICATIONS AB 192.20	   45.79	  
OREXO AB 1485.34	   239.76	  
KAROBIO AKTIEBOLAG 135.47	   31.82	  

PRECISE BIOMETRICS AB 185.17	   37.46	  
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Appendix	  2.	  List	  of	  Danish	  companies	  

Company name 
Market value in 
mil SEK Debt in mil SEK 

SCANDINAVIAN PRIVATE 
EQUITY A/S 915.08	   3.25	  

ZEALAND PHARMA A/S 2191.27	   34.44	  
SIMCORP A/S 6557.13	   303.40	  

ROBLON AKTIESELSKAB 1549.66	   42.66	  
NOVO NORDISK A/S 579341.69	   28788.82	  
COLOPLAST A/S 67256.08	   4581.80	  
DALHOFF LARSEN & HORNEMAN 
A/S 238.78	   648.32	  
TOPOTARGET A/S 327.81	   31.84	  
EXIQON A/S 349.66	   43.53	  

BOCONCEPT HOLDING A/S 362.94	   375.03	  
RELLA HOLDING A/S 1002.36	   160.31	  
NOVOZYMES A/S 57260.04	   6383.34	  
TIVOLI A/S 1748.04	   387.69	  

VELOXIS PHARMACEUTICALS 
A/S 648.00	   114.00	  
PANDORA A/S 18678.63	   2733.37	  

WILLIAM DEMANT HOLDING A/S 32556.62	   5424.46	  
ALK-ABELLO A/S 4370.16	   650.55	  

DAMPSKIBSSELSKABET NORDEN 
A/S 8084.93	   2251.18	  
SKAKO A/S 11.43	   204.87	  
TK DEVELOPMENT A/S 678.91	   53703.00	  
GN STORE NORD A/S 16115.97	   3057.63	  
IC COMPANYS A/S 2306.82	   1192.80	  

CHR. HANSEN HOLDING A/S 27768.29	   6067.02	  
AMBU A/S 3074.99	   1275.20	  

KØBENHAVNS LUFTHAVNE A/S 18058.32	   7383.63	  
ROYAL UNIBREW A/S 5995.07	   1550.07	  

ATLANTIC PETROLEUM P/F 557.16	   673.50	  

AKTIESELSKABET SCHOUW & CO. 4043.20	   6617.35	  
SOLAR A/S 1594.28	   3669.36	  
P/F BAKKAFROST 3407.58	   1506.78	  
FLSMIDTH & CO. A/S 20066.84	   19114.32	  
NKT HOLDING A/S 5590.81	   8278.32	  
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TOPSIL SEMICONDUCTOR 
MATERIALS A/S 231.35	   323.18	  
NORTH MEDIA A/S 395.34	   358.49	  

BRØDRENE HARTMANN A/S 880.87	   623.03	  
COLUMBUS A/S 206.00	   252.32	  
H. LUNDBECK A/S 18740.71	   7865.26	  
ARKIL HOLDING A/S 223.76	   1045.99	  
DSV A/S 30233.33	   20037.32	  
PER AARSLEFF A/S 1599.95	   2659.71	  
BANG & OLUFSEN A/S 2535.17	   1401.49	  

A/S DET ØSTASIATISKE 
KOMPAGNI 1373.66	   4421.02	  
DFDS A/S 4375.69	   6137.11	  

GREENTECH ENERGY SYSTEMS 
A/S 807.66	   3314.44	  

NORDIC SHIPHOLDING A/S 23.73	   1273.14	  
TORM A/S 359.50	   13113.04	  
GENMAB A/S 4512.01	   1505.78	  
NEUROSEARCH A/S 106.00	   263.00	  
BIOPORTO A/S 261.21	   22.22	  
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