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Abstract 
Risk is something intrinsic to business, and something firms are exposed to on a daily 

basis. This means that there exists a great deal of pressure on the Top Management of a 

firm to successfully navigate the different risks to which they are exposed. The CEO holds 

a unique position in the firm, as she is ultimately responsible for deciding which strategies 

to employ in order to properly respond to these risks. But what influenced the CEO when 

making such decisions? 

 

The Upper Echelon Theory suggests that decisions made by the Top Management Team 

of a firm are influenced by their values and their cognitive base, which is formed 

throughout their upbringing. Researchers on Upper Echelon Theory suggest that these 

two abstract constructs can be difficult to measure and analyse, and should therefore be 

approximated using specific and observable characteristics of the Top Management 

Team. In our study, this theory has applied to Swedish CEOs as they are the ultimate 

decision-maker in a firm. The specific characteristics observed and analysed in our 

investigation into the relationship between the CEO and risk are; gender, age, nationality, 

and tenure. Thus, the purpose of this study is formulated as follows:  

 

“The purpose of this study is to investigate the relationship between CEO characteristics, 

specifically age, gender, tenure, and nationality, and firm risk-taking, as measured by the 

leverage ratio, stock return volatility, cash holdings, and R&D expenditure, on the 

Swedish market. As a sub-purpose, we intend to investigate whether there is a nonlinear 

relationship between CEO tenure and risk-taking.” 

 

By collecting data from the databases, Thomson Reuters Eikon and Amadeus, a dataset 

of 284 firms and their CEOs was collected and used in the cross-sectional analysis. 

Multiple linear regression analysis was employed to determine the relationships between 

the previously mentioned CEO characteristics and the proxies for firm risk-taking.  

 

The majority of the relationships found were of a non-significant nature, indicating that 

the relationship between Swedish CEO characteristics and the strategies they employ 

when running their firms is weak and differs from relationships found in earlier studies, 

using data from different markets. The significant relationships found were between cash 

holdings and age, long tenures and leverage ratio, and short tenures and stock return 

volatility. This indicates that older CEOs are more risk-averse, while longer seated CEOs 

maintain less debt, and shorter seated CEOs are perceived as more risky by the market. 

However, as these results only entail 15% of our observed results, none of the hypotheses 

constructed for this study were verified.  

 

Therefore, our conclusion is that the previously observed relationships between the 

characteristics of CEOs and their risk-taking is not present within our sample of firms 

listed on the Swedish market. Some tendencies that align with previous results have been 

found but are not generalisable and as a result, we cannot recommend that private actors 

act on these results.  

 

Keywords: CEO characteristics, Upper Echelon Theory, Risk-taking, Agency Theory, 

Prospect Theory, Swedish market.
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1.0 Introduction 

 
In this first chapter of our paper we will begin with an introduction to the chosen research 

field; the relationship between CEO characteristics and firm-risk taking. We briefly 

present previous research and central theories, which reveal the research gap. This is 

followed by our research question, purpose, delimitations, and contributions.  

 

1.1 Background 

In today’s world of presidential Twitter feuds, legally questionable tariffs, and the 

looming threat of killer robots (Walsh, 2018), there is little doubt that companies 

operating on any market are exposed to increasing levels of both domestic and 

international risk. Risk exposure is a difficult topic to navigate, as there are numerous 

ways of both defining and delimiting risk, which heavily impacts how to respond to this 

increasing danger. But responding to these increasing levels of risk, is a risk in itself, as 

the emergence of the Internet and Social Media means that companies are constantly 

under scrutiny from the public and are exposed to heavy critique.  

 

However, it is important to remember that not all risk is negative. Progress and growth 

are both driven by taking calculated risks to enhance and benefit from lucrative 

opportunities. This is an area in which organisations specialise, as globalisation and 

increasing competition is forcing companies to innovate and explore new markets in order 

to remain competitive. Organisations are constantly seeking new avenues towards 

revenue by committing themselves to risky strategic choices. Running a business is risky 

business, as every decision is based on risk, whether it is something as simple as choosing 

how to test a new product, or something big, like expanding to a new market. For 

example, when Samsung launched their new phone, Galaxy Note 7, they most likely did 

not anticipate the phone catching fire in people’s pockets (Gilbert, 2018). 

 

But who navigates the vessel named Business through these rough waters called risk? 

The upper management of a company is comprised of many different influential people 

whose main goal is to ensure the company’s longevity and prosperity and do their utmost 

to do so. Upper management often consists of a Chief Executive Officer (CEO), Chief 

Financial Officer (CFO), Chief Operating Officer (COO), and Chief Strategy Officer 

(CSO), and are appointed by a board of directors to run a company on behalf of its 

shareholders. The people in these positions are responsible for running different aspects 

of a company’s day-to-day, as well as the implementation of long-term strategic goals. 

They also have the responsibility of reporting to the CEO, who has the, as the name 

implies, executive power for decision making. The CEO is ultimately responsible for all 

aspects of the company and making the strategic choices that will determine future and 

success of the business. 

 

All people have something which influences who they are, and how they behave. Whether 

that be where you grew up, when you grew up, and under which conditions, these are all 

factors that influence your development and growth as a person and help make you who 

you are. The CEO is no exception to this rule and who they are has the potential to highly 

influence the decisions they make within the company, more so than financial theory and 
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education. But what, specifically, from your background determines the type of CEO you 

are going to be? As mentioned, the CEO is a central, driving force within an organisation 

who is responsible for the company’s future. They ultimately determine the level of risk 

to which an organisation will be exposed and choose to take, which means that their 

individual characteristics may play a significant part in their decision-making, which this 

study means to investigate.  

1.2 Problematisation 

Demographic information, such as age, gender, nationality, etc., has been used within 

many different areas of research, for example medicine and marketing. Within medicine, 

demographic information is one of the primary ways of differentiating between different 

kinds of people in order to determine certain health effects and have been used in a large 

number of studies, for example cholesterol-vascular mortality and age (PSC, 2002; PSC, 

2007), BMI-trends (Finucane et al., 2011), health effects of soft drink consumption 

(Vartanian et al., 2007), Alzheimer Disease (Farrer et al., 1997), and ADHD (Faraone et 

al., 2006). Similarly, research in the field of marketing commonly uses characteristics 

such as age and gender to investigate their relationship to advertisement (Ariel, 2008; 

Keshari & Jain, 2016). Other examples of research within the field of marketing where 

the role of demographic characteristics have been investigated are consumer 

segmentation (Nelson et al., 2010) and consumer loyalty (Das, 2014). 

 

As the above paragraph reveal, the use of demographic characteristics to stratify people 

into groups and determine statistical relationships between these groups and a large 

number of different factors is widespread and effective. One of the main benefits of using 

these types of characteristics, such as age, gender or experience, is that they are often 

easily observable and can be collected for a large amount of people in a short amount of 

time, meaning that they are well suited for statistical analysis. A central theory within the 

field of management research which connects these characteristics to business 

administration (BA) is the Upper Echelon Theory (UET), developed by Hambrick & 

Mason (1984). The UET was developed in an attempt to explain organisational behaviour, 

with the basis of the theory being that organisational strategy comes as a result of the 

values and cognitive bases of upper management (Hambrick & Mason, 1984, p. 193). 

However, as information regarding values and cognitive bases can be difficult to obtain, 

Hambrick & Mason (1984, p. 196) recommend using background characteristics, such as 

age, gender, tenure, experience, socioeconomic background, etc, as proxy, as these are 

easily observable and can be thought of as representative of the more ‘difficult-to-obtain’ 

variables.  

 

There is a relatively sizeable body of research within BA that studies businesses through 

the use of these characteristics. Hambrick & Mason (1984, p. 196) propose that the focus 

of study on businesses should be the Top Management Teams (TMT), that encompass the 

entire upper management. They infer that it is their combined influence that guides the 

direction of the business. Several studies have been conducted that relate the background 

characteristics of managers with different strategic outcomes. For example, the 

relationship between the gender of board members and firm performance was 

investigated by Dezső & Ross (2012), Campbell & Mínguez-Vera (2007), and Adams & 

Ferreira (2009) who all arrived at differing results, indicating that further research is 

necessary. Complementing these results, Perryman et al. (2016) found a positive 

association between gender diversity in TMT, lower risk and better firm performance.  
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Taking a less psychological approach, Philpot & Peterson (2006) investigated whether 

the tenure of real estate fund managers influences the risks they take and found that longer 

tenure was positively related to market risk. Vroom & Pahl (1971), studied the association 

between age and risk-taking among managers. The researchers argued that older 

managers are more risk averse in comparison to younger managers because of their 

established financial obligations and commitment to, for example, their family. 

Furthermore, Chevalier & Ellison (1999) studied mutual fund managers and if their 

investment decisions are affected by their career concerns. They found that young mutual 

fund managers are exposed to the risk of being fired in the case of underperformance and 

therefore avoid excess risk and adopt a herding behavior (Chevalier & Ellison, 1999, p. 

391, 430).  

 

However, as previously explained, the CEO of a company is the ultimate holder of 

decision-making power. Therefore, it is convenient to investigate the influence of the 

CEO using the characteristics presented in UET. This is a slight extension of the intended 

purpose of the UET which focused on TMT, but research exists that supports this 

extension. Ting et al. (2015) conducted one such study and studied the relationship 

between, among others, CEO age, gender and tenure and found that younger CEOs, 

especially females, hold more financial leverage, but longer tenure showed the opposite 

effect with leverage increasing as tenure increased (Ting et al., 2015, p. 693). Concerning 

age and financial leverage, Serfling (2014) have found results in line with Ting et al. 

(2015) whose result also showed that there is a negative association between CEO age 

and leverage (Serfling, 2014, p. 252). Similarly, Rahman et al. (2017, p. 35) found 

tentative results of a relationship between CEO gender, ethnicity, nationality and two 

different firm performance measures, further indicating that such characteristics are 

important to consider when appointing a new CEO.  

 

As several previous studies have shown, risk is a suitable measure for observing the 

effects of CEO characteristics. However, in order to measure risk, it first needs to be 

defined. In this study, we aim to use several different risk measures found in previous 

studies, such as leverage (Bernile et al., 2017; Elsaid & Ursel, 2011; Faccio et al., 2016; 

Ting et al., 2015), stock return volatility (Serfling, 2014; Cassell et al., 2012; Kini & 

Williams, 2012); Khan & Vieito, 2013), cash holdings (Bernile et al., 2017; Elsaid & 

Ursel, 2011), and R&D expenditure (Elsaid & Ursel, 2011; Barker & Muller, 2002; 

Serfling, 2014; Chowdhury & Fink, 2017). These studies have all, to some degree, found 

evidence supporting a relationship between CEO characteristics and risk, however none 

do so using primarily Swedish data, which we consider a missed opportunity as Sweden 

is internationally quite a unique country, both culturally and politically.  

 

In summary, demographic characteristic information can be used to determine 

relationships in a variety of different ways, and applied to a variety of different situations. 

It is heavily used within medicine and marketing and therefore it is assumed that it is used 

in a variety of industries and research fields. Demographic characteristics information 

offers insight into a population otherwise unattainable through any means besides 

interviews. In BA, the use of such information has gotten increasing attention by the 

scientific community and been used to establish relationships within research on TMT, 

and in particular CEOs. In this study, we aim to investigate the relationships between the 

observable characteristics of Swedish CEOs and their risk-taking behaviour within the 

firm. This is summarised in the following research question. 
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1.3 Research Question 

What is the relationship between Swedish CEO specific characteristics and their 

corporate risk-taking? 

1.4 Purpose 

The purpose of this study is to investigate the relationship between CEO characteristics, 

specifically age, gender, tenure, and nationality, and firm risk-taking, as measured by the 

leverage ratio, stock return volatility, cash holdings, and R&D expenditure, on the 

Swedish market. As a sub-purpose, we intend to investigate whether there is a nonlinear 

relationship between CEO tenure and risk-taking. 

1.5 Delimitations 

This study will be limited on a series of fronts to help ensure its feasibility and guarantee 

that our capacity as researchers is sufficient to reach a satisfactory result. Firstly, this 

study will limit itself to a sample of Swedish companies listed on Nasdaq Nordic. The 

reason for this being that no studies, of which we are aware, have investigated the effect 

of CEO characteristics on firm risk-taking in Sweden. Because of our curiosity in this 

topic, and the fact that Sweden is culturally unique, this seemed like a natural progression 

of already conducted research.  

 

However, this study will exclude financial companies, such as banks or investment firms, 

as per the example of previous studies (see Elsaid & Ursel, 2011; Perryman et al., 2016).  

This is because these firms have specific regulatory constraints that somewhat dictate 

their financial management, meaning that the effect of CEO characteristics will be 

dampened or completely eliminated.  

 

Furthermore, the number of CEO characteristics that will be included in this study is 

limited to four: age, gender, tenure, and nationality. These four have been selected due to 

their prevalence in previous research (see section 3.2.-), and their availability. Because 

CEO characteristics differ in their observability and measurability, it seemed appropriate 

to select characteristics that could be defined and collected within the time allotted for 

this thesis.  

 

The data used in this study will be collected from 2017-01-01 to 2017-12-31. This will 

result in 284 observations and will increase the validity of our statistical analysis. Stock 

return data for the calculation of volatility will be downloaded on a weekly basis, which 

will result in approximately 14800 observations. As CEO characteristics do not vary 

much, or at all, with time, they will only be collected for one observation per firm.  

1.6 Contributions 

This study will contribute to the body of research regarding CEO characteristics and their 

effects on firm risk-taking. The main contribution will come from the application of 

previously established methodology on Swedish data, increasing the understanding of 

how culture plays a part in determining CEO risk behaviour. Within this field, most 

research has been conducted on international data, meaning that our study will potentially 
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highlight differences from observed relationships in broader contexts, such as Europe, or 

the U.S. 

 

Practically, this study will emphasise the main characteristics of interest for a board of 

directors when hiring a new CEO. If our research finds strong relationships between CEO 

characteristics and firm outcomes, our results can be used by the board to find CEOs with 

desirable characteristics for that particular firm and its shareholders. For CEOs 

themselves, this study may highlight certain cognitive biases that, when aware of, can be 

altered if so desired.  
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2.0 Research Philosophical Points of Departure 

 
In this chapter the reader will be presented to the research philosophical standpoint, upon 

which this study is based. After presenting the authors’ preconceptions, the ontological 

and epistemological basis are discussed. This is followed by the chosen methodology and 

the perspective of the study. Furthermore, a brief discussion regarding the literature 

search and subsequent source criticisms conclude the chapter. 

 

2.1 Choice of Topic and Preconceptions 

The idea for this thesis came as a result of a perusal of the latest issues of the Journal of 

Finance, which resulted in further investigation of the CEO-Company risk relationship 

by reading related articles to this topic. This led us towards the determinants of risk 

propensity in CEOs and how their early life and professional experiences seem to have a 

significant effect on their risk willingness. Expanding upon this topic, we found several 

articles which examined the relationship between a variety of different CEO 

characteristics, such as gender, age, tenure, prior experience, both professional and 

private, social class and level of confidence, and the level of risk in the companies they 

run. This has also previously been linked to hubris, narcissism, and past traumas, which 

to some extent seem to explain the risk behaviour of CEOs. We both found this area to 

be interesting and worth investigating. As our initial literature review did not reveal any 

research of this kind carried out on Swedish companies, it is our opinion that it is a suitable 

subject for our thesis.  

 

It is important to keep in mind that previous experiences and preconceptions can have an 

impact on the researcher and how the research is conducted. In a similar way to how risk 

behaviour can be explained by your upbringing and social situation, these same factors 

can affect how you perceive and process information and form opinions based on this 

information, which has been mirrored in research (Johansson-Lindfors, 1993, p. 25-26; 

Bryman, 2011, p. 44). In order to facilitate the objectiveness with which we intent to 

conduct this study, it is important to identify our internal biases regarding this topic in 

order to avoid it affecting the results of this study (Bryman, 2011, p. 44).  

 

Neither one of us has practical experiences regarding corporate risk-taking behaviour. 

Johansson-Lindfors (1993, p. 76) define the understanding resulting from previous 

experiences as primary understanding, however since neither author has prior experience 

of acting as a CEO, we do not possess this first type of understanding. Secondary 

understanding, on the other hand, results from different kinds of literature (Johansson- 

Lindfors, 1993, s. 76) with which we both have prior experience as finance students at 

Umeå University. We have gained knowledge from course books, scientific papers and 

lectures and have therefore accrued a secondary understanding of different types of risk-

taking and risks. Having some knowledge about the area of research is seen as a positive 

as it lets us correctly interpret and understand the literature we review.  

 

Both authors have previously studied abroad in different European countries, France and 

Scotland. We believe that this has impacted our preconceptions regarding both business 

culture and management as our experiences have exposed us to cultures quite different 

from Sweden, and how people from these cultures view risk differently. This has, in turn, 
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led to the belief that there will be a difference when conducting the previously mentioned 

research using Swedish data. Both of the authors have also taken courses on how culture 

can affect corporate management and thus there is a theoretical understanding of this 

topic. Presenting these biases and showing awareness of its presence will, hopefully, 

allow us to maintain a sufficient level of objectivity to ensure validity. 

2.2 Ontology 

Ontology is a research philosophical standpoint regarding how the researcher perceives 

the natural world (Long et al., 2000, p. 190). This is most often summarised as two 

contesting viewpoints; objectivism and subjectivism, which describe the two differing 

viewpoints on the nature of the world (Saunders, 2009, p. 110). An objectivist view of 

the natural world implies that individuals are separate from social constructs, such as 

aesthetics and morals (Guba & Lincoln, 1994, p. 109). Thus, this view is related to the 

natural sciences where hypotheses are proven using data (Saunders et al., 2009, p. 110-

111). Subjectivism, on the other hand, is based on the idea of continuous change, where 

individuals create social constructs via their actions in a world where the individuals and 

social constructs are inextricably linked.  

 

The aim of our research is to study the relationship between firm risk-taking and the 

characteristics of the CEOs of Swedish companies using hypothesis formulation and 

statistical testing. To this end, an objectivist view is suitable for the aim of our research 

as we intend to objectively analyse data and use it to draw conclusions based in the ‘real’ 

world of objectivism where individuals and social constructs exist separately.  

2.3 Epistemology 

Separate from ontology, epistemology is the beliefs held by a researcher regarding the 

creation and acquisition of suitable knowledge within an area of study (Saunders, 2009, 

p. 112; Rawwas et al., 2012, p. 525). Epistemology is most commonly divided into two 

branches; positivism and interpretivism (Bryman, 2011, p. 29-32). Interpretivism is based 

on subjectivism and represents the view that the inextricable nature of the world means 

that knowledge is subjectively interpreted by individuals which makes the generalisation 

of human behaviour difficult or impossible (Saunders et al., 2009, p. 116). Positivism is 

based on the study of data to build reflections of reality which generalise the relationships 

observed in the natural world and use these to create ‘laws’ of behaviour void of opinion 

and bias (Patel & Davidson, 2011, p. 26-27; Saunders et al., 2009, p. 113-114). This 

supports Bryman’s stance on positivism; that it is rooted in the natural sciences where the 

researcher separates its values and opinions from knowledge (Bryman, 2011, s. 29-30). 

Based on the aim of our study and its usage of data to provide evidence for or against a 

relationship between CEO characteristics and risk-taking, knowledge will be viewed in 

accordance with positivism. This will allow us to form conclusions free from social 

constructs.  

2.4 Methodology  

To find a suitable approach to our study, based on previously discussed choices, it is 

important to consider the implications of data and theory. These fill a crucial function 

when writing a research paper as their relationship to each other decide the necessary 

approach, meaning that there are two approaches; deductive and inductive.  
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The deductive approach entails the formation of hypotheses which are anchored in 

previously established theory and empirically tested (Bryman, 2011, p. 26), meaning that 

data follows theory. This testing is conducted to lend further evidence for or against the 

theory used as basis for these hypotheses. In this deductive process, the testing of the 

hypotheses is commonly done via statistical testing, which provides probabilistic 

evidence which either supports or contests a certain hypothesis (Saunders et al., 2009, 

125). This also allows for the generalisation of results to an entire population, which is 

an important part of statistical analysis (Lukka & Kasanen, 1995, p. 71).  

 

The inductive approach differentiates itself from the deductive approach in the way that 

theories are created through empirical results (Bryman, 2011, p. 26-28). Through the 

inductive process, data, or observed results from an analysis of data, serves as the basis 

for the generation of new theory which can explain the observed results. The inductive 

process is often grouped with interpretivism as the generation of theory often is a 

subjective endeavour based on the social interpretation of data (Saunders et al., 2009, p. 

126).  

 

These two approaches to research are related to the quantitative and qualitative 

methodologies of data collection. Quantitative research is often focused on the collection 

and analysis of large datasets through the use of questionnaires or panel data, which is 

then used for the testing of hypotheses to add, or deduct, support to existing theories 

(Abbott & McKinney, 2012, p. 35-36; Saunders et al., 2009, p. 125). This use of 

hypothesis testing means that quantitative research is often utilised as part of a deductive 

research approach, because of the use of statistics. Qualitative research, on the other hand, 

means that the researchers attempt to explain a phenomena observed through the study. 

This approach is of a descriptive nature, as it focuses on the in depth analysis of fewer 

subjects, often conducted through first-hand data, such as observations or interviews, in 

an attempt to understand individual processes (Abbott & McKinney, 2012, p. 36; Bryman, 

2011, p. 344).  

 

The choice of data collection method in this study is based on the argumentation of 

Edmondson and McManus (2007). They argue that as a field of research matures, and 

theories developed to explain the subject improve, the necessity of using qualitative data 

lessens, as theory is developed through earlier research during the field’s nascency 

(Edmondson & McManus, 2007, p. 1160). We argue that sufficient theory has been 

developed on the area of CEO and business risk to motivate the labeling of the field as 

‘mature’. For this reason, we intend to conduct a quantitative study using a deductive 

research approach to test the formed hypotheses. The proposed relationship between field 

maturity and data collection methodology by Edmondson and McManus (2007, p. 1168) 

can be seen in figure 1. 
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Figure 1: Methodological Fit. Source: Edmondson & McManus, 2007, p. 1168 

2.5 Perspective 

It is important when conducting research to define and explain the perspective from which 

the research has been conducted. This to ensure that both reader and writer share the same 

perception of the aim of the study, in order to prevent confusion on the readers part and 

for the reader to better understand the purpose of the study and avoid misinterpretations 

(Eriksson & Wiedersheim-Paul, 2014, s. 42). 

 

This study aims to take the perspective of a company’s board of directors. This 

perspective has been chosen as it summarises who will benefit from our research 

contribution. By understanding the relationship between a CEO characteristics and their 

risk-taking, the board of directors has a greater ability to assess potential CEOs and 

determine the type of leader that can best represent their shareholders.  

2.6 Literature Search 

In the initial stages of a study, the literature search is often among the most time 

consuming and tedious. However, a thorough literature search, and subsequent review, is 

of utmost importance as it allows you to learn the field you intend to study and avoid 

repeating research which has already been conducted (Bryman & Bell, 2011, p. 115). It 

also lets you benefit from research done by others within the field. Saunders et al., (2012, 

p. 107) also argues that the reviewed literature needs to be analysed with the research 

question and purpose of the study in mind in order to ensure its relevance to the study.  

 

Furthermore, a comprehensive literature review allows the researcher to create a 

theoretical base, upon which to build their study. This increases the credibility and 

reliability of the study as it enforces the relevance of the study to the chosen field of 

research (Saunders et al., 2012, p. 107). There exists a number of studies that explore our 

chosen field of study, meaning that there is sufficient material to create a solid foundation 

for this thesis. However, because of the relative popularity of this research topic, there 

also exists a need to ensure that our intended research gap actually exists.  
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The initial literature search was primarily conducted using Google Scholar, which 

provides scientific literature from a variety of sources. These initial searches used search 

terms such as: ‘ceo risk behaviour’, ‘factors affecting risk’, ‘gender differences in risk’, 

‘early life effect on risk’, etc. This resulted in a number of scientific papers that examine 

such topics and led us to the foundational studies, e.g. Bernile et al. (2017), and Kish-

Gephart & Tochman Campbell (2015), that influenced our general research aim and 

research question. These studies presented the basic concepts and theories, e.g. The Upper 

Echelon Theory, within this area of research and therefore forms our theoretical base.  It 

also expanded our list of potential keywords with which to continue our literature review 

and led us closer to different behavioural theories within social psychology. This resulted 

in searches such as: ‘cognitive processes’, ‘identity theory’, ‘behaviour’, ‘impact of 

trauma on risk’, ‘ceo overconfidence’, ‘narcissism’, ‘hubris and risk’, ‘ceo risk attitudes’, 

‘upper echelon theory’, etc. From these searches we found a multitude of articles 

regarding the determinants of risk behaviour and its impact on firm risk-taking.  

 

To the extent that it was possible, primary sources have been utilised when writing this 

thesis, so as to avoid the risk of a ‘whisper-game’ scenario where sequential 

interpretations of the information can end up distorting it. In order to locate the primary 

sources, we have gone to the referred articles directly, instead of relying upon the 

interpretation of another author.  

2.7 Source Criticisms 

In order to reinforce the credibility of our theoretical framework, and study as a whole, 

we have primarily relied on peer reviewed literature from accredited scientific journals 

and resources, such as The Journal of Finance and Journal of Management. These 

references have, as previously mentioned, been collected from Google Scholar and 

Business Source Premier, both of which are search engines for scientific literature and 

are widely acknowledged as reputable sources of literature.  

 

The year of publication is also a factor which weighs into our choice of references, as it 

is important to ensure the relevance of a study in today’s business world. The theoretical 

models that we have chosen to include in our study were primarily developed in mid to 

late 1900’s, but still carry theoretical relevance today as recent research is derived from 

them. However, the majority of our scientific references have been published from 2010 

and onward, which shows that our intended field of study is highly relevant in today’s 

research climate and we believe that it can be important to include Swedish businesses in 

this growing body of literature.  

 

The data used in this study has primarily been collected from two different sources. 

Firstly, the financial data used to analyse the level of risk to which companies are exposed 

has been collected from Thomson Reuters Eikon (TRE), a software tool developed by 

Thomson Reuters which allows its users to access financial and some governance 

information regarding practically every listed firm worldwide. This service is used by 

industry professionals and academics globally and is produced by a firm whose business 

is built upon the accuracy of the information they provide, meaning we have no reason to 

doubt the accuracy of the information gathered from this software. Secondly, the personal 

characteristics of the CEOs included in our study has been gathered from Amadeus, a 

database of corporate financial and governance data run by Bureau van Dijk, and 
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manually verified and complemented by examining the different firms’ latest annual 

reports. This was done as the information in Amadeus was found to not always be up to 

date, and in some cases, missing. Nonetheless, Amadeus is a database managed by a 

subsidiary of Moody’s, a widely respected issuer of credit ratings, meaning that we 

consider this source trustworthy to a certain degree. 

 

Furthermore, some of the studies used as references in this thesis have been conducted 

using data from countries with differing climates, both political and environmental, from 

Sweden. This means that the results from these studies may not be directly applicable but 

have instead served as both inspirational and methodological material, from which we 

have constructed our framework for this study. For example, Bernile et al. (2017) studied 

the effects of natural disasters, such as floods or earthquakes, during a CEO’s early life 

and how the severity of these disasters affected their risk behaviour in their later 

professional life. As Sweden has very few natural disasters of this kind, the results of the 

study are not directly applicable to the Swedish market and our study, but it provides 

theoretical and methodological insight into how such studies are conducted.   
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3.0 Theoretical Frame of Reference 

 
The third chapter of this paper presents the theoretical and literary points of departure. 

The section begins with an introduction to risk and risk measures used in this study, which 

is followed by our primary theory, Upper Echelon Theory, the independent variables and 

corresponding hypothesis. Furthermore, two other central theories are presented, 

Prospect Theory and Agency Theory. The chapter is concluded with a summary, 

hypothesised model and the expected outcomes. 

 

3.1 Firm Risk 

Traditionally, risk is thought of as something negative, and something to reduce and avoid 

at all times. However, risk within business is not viewed in the same, traditional, manner. 

In business, risk is defined as a measure of uncertainty, and the means by which managers 

can reach their goals (March & Shapira, 1987, p. 1414). There exists a trade-off 

relationship between risks and returns, where taking on high levels of risk is required to 

reach the highest levels of returns (Hull, 2015, p. 2). This is something which managers 

need to take into account when running a business and the primary reason why risk is not 

always considered negative. Assuming risk is often required for young firms in order for 

them to properly establish themselves at a stable position in the market. However, there 

are bad risk in business as well, as the trade-off is not always favourable and can result in 

excessive risk-taking by the manager that fails to provide value to the firm. 

 

As the CEO is ultimately responsible for the risk strategy of a company, it is important to 

find actual variables with which to measure this risk. There are many different ways 

available to measure the risk-taking of a firm, and in our literature review, four different 

risk measures were identified due to their frequent use by researchers within this field. 

These include the leverage ratio, amount of cash holdings, stock return volatility, and 

R&D expenditure. The reason for using these four variables is that they are considered to 

be easily available from annual reports and represent different aspects of risk. 

3.1.1 Leverage Ratio 

The leverage ratio, also known as the debt-to-equity ratio, is the ratio of a firm’s total 

level of debt to their total level of equity and represents the risk of financial distress, 

bankruptcy and an inability to meet financial obligations (Bodie el al., 2014, p. 470; 

Shapiro & Titman, 1998, p. 261). As mentioned previously, several of the studies 

examined as part of the literature review used leverage as a proxy for risk (see Ting et al., 

2015; Faccio et al., 2016; Elsaid & Ursel, 2011; Serfling, 2014; Jalbert et al., 2007; 

Bernile et al., 2017). The leverage ratio is one of the key factors with which the CEO can 

control the level of risk-taking within the firm. For this reason, and because of the support 

found in previous literature, examining the leverage ratio as a proxy for risk is well 

motivated and common within financial literature.  

 

As mentioned, the leverage ratio is the level of total debt to total equity, meaning that 

higher leverage results in greater exposure to financial distress. However, it is important 

to keep in mind that corporations assume debt for a reason. There are several benefits for 

the firm that assumes debt, such as the interest tax shield (Berk & DeMarzo, 2014, p. 509-

510). The interest tax shield reduces the amount of taxes required by the government, as 
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interest payments on debt are deducted from revenue before taxes are paid, leaving more 

value for a firm’s debt and equity investors, which increases the value of the firm (Berk 

& DeMarzo, 2014, p. 511; Brealey et al., 2013, p. 449). The tax advantage provided by 

debt has a significant impact on the value of a firm, which in turn incentivises other 

methods of risk reduction to support the increase of the debt/equity ratio (Shapiro & 

Titman, 1998, p. 261). 

 

However, as argued by Hurdle (1974, p. 485), it is debatable whether leverage is an 

appropriate measure of risk, as it, at different instances, both measures and increases the 

level of risk within a firm. This means that an argument could be made that leverage is a 

biased measure, which would skew our results. For instance, Ben-Zion & Shalit (1975, p. 

1018) used leverage as an independent variable for risk rather than as a response variable, 

indicating its differentiable nature. For this reason, we opt to include more than one 

measure of risk to control for this potential issue.  

3.1.2 Cash Holdings 

The cash holdings within a company are readily available assets held in the form of cash 

and cash equivalents. There are many good reasons for firms to hold excess cash. Holding 

cash allows a company to better respond to investment opportunities, removing the need 

for time consuming accumulation of liquid resources (Guney et al., 2007, p. 46). 

Furthermore, cash holdings are seen as a safety in times of contingency. The importance 

of keeping extra cash for unforeseen expenses and times of uncertainty was explained as 

early as 1936 by Keynes (p. 196), who argues that this is a significant motive for holding 

excess cash. He also argues that other motives include bridging the gap between income 

and expenses, business costs and proceeds from sales (Keynes, 1936, p. 195-196). An 

insufficient level of cash holding can thereby be a risk for firms as it could result in an 

inability to cover different types of expenses. As described previously, Orens & Reheul 

(2013) have used cash holdings as a representative variable for risk in relation to tenure.  

 

Opler et al. (1999, p. 4) argues that potential costs of holding cash is the loss of the rate 

of return that would be earned if the the money would be invested, and that there is a tax 

disadvantage tied to cash holdings. Thus, holding excess cash can be seen as loss for 

shareholders as it does not maximize shareholder wealth. The researchers suggest that 

there is a trade-off between the benefits and costs of holding cash, therefore there is a 

certain level of cash that maximises shareholder wealth (Opler et al., 1999, p.4).  

 

However, Guney et al. (2007, p. 59), in their study of the relationship between cash 

holdings and leverage, find empirical evidence to support a non-linear relationship 

between these variables as leverage reduces the need for cash by acting as a substitute, 

but increases the risk of financial distress, motivating the need to hold increased cash. 

This relationship, along with argumentation by Elsaid & Ursel (2011, p. 503), suggests 

that cash holdings is a measure of risk aversion, rather than risk in itself, which will 

impact our analysis of this variable. This would also suggest that the signs suggested in 

our hypotheses between our independent variables and cash holdings should be reversed.  

3.1.3 Stock Return Volatility 

As a third measure of risk included in this study, stock return volatility is the degree to 

which stock returns vary over time (Bodie et al., 2014, p. 128). Traditionally, volatility is 

estimated using the standard deviation of historical stock returns, which then represent 
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the expected deviation from the mean return during that time (Schwert, 1989, p. 1115), 

and is a key factor to consider when pricing different financial instruments such as options 

(Andersen & Bollerslev, 1998, p. 885). For this reason, stock market volatility has been 

the focus of a large number of studies over time which assess the accuracy and predictive 

power of different volatility models (see Andersen & Bollerslev, 1998; Koopman et al., 

2005; Schwert, 1989).  

 

Froot et al., (1992, p. 43) argues that stock returns with high volatility can convey a 

perception of high risk-taking, as it results in a higher cost of capital leading to less 

investments being made. Thus, shareholders will ask for a higher return in order to be 

compensated for the increased risk taken by the company (Froot et al., 1992, p. 43). 

Another interpretation of the standard deviation of a company’s stock returns is that it can 

be viewed as the total equity risk to which the shareholders of the company are exposed 

(Chandra et al., 2002, p. 189), and this level of risk can be affected by the actions and 

characteristics of the TMT (Perryman et al., 2016, p. 580).  

 

As we have stated above in our literature review, there are several studies which have 

used stock return volatility as a measure for risk-taking (see Serfling, 2014; Cassell et al., 

2012; Kini & Williams, 2012; Perryman et al., 2016; Khan & Vieito, 2013; Bernile et al., 

2017). The most common method for estimating the stock return volatility in these studies 

is through the use of the standard deviation of historical data, and for this reason we will 

emulate this methodology. Stock return volatility is a simple, commonly used, and 

effective proxy for the equity risk to which a firm is exposed, therefore it is an appropriate 

measure to include in this study.  

3.1.4 R&D Expenditure 

The literature that has previously been presented regarding R&D expenditures shows that 

it has been a highly popular variable to use as a measure for risk. It has both been used as 

a measure for how risky the CEO is and also with regards to firm risk-taking (see Barker 

& Muller, 2002; Serfling, 2014; Chowdhury & Fink, 2017; Dechow & Sloan, 1991; 

Elsaid & Ursel, 2011). A company’s investment in R&D usually consists of large amounts 

of funds with no guarantee of high payoffs that will cover this expense, therefore R&D 

expenditures can be seen as representative for the risk profile of the management (Nam 

et al., 2003, p. 79). Due to their nature as investments highly interconnected with the firm 

and its processes, R&D investments are also difficult and expensive for external actors to 

monitor, because they do not possess the necessary knowledge base needed to evaluate 

the investments (Nam et al., 2003, p. 79).  

 

Even though R&D is considered to be a risky investment there are also many benefits that 

can result from the decision to invest in R&D. Eberhart et al. (2008, p. 42, 49) have found 

that an announcement of an R&D investment results in higher long-run abnormal returns 

as well as improved firm performance. This is supported by results from Eberhart et al. 

(2004, p. 648) who similarly found evidence of firm performance increases. Eberhart et 

al. (2004, p. 624, 648) also argue that since R&D investments are purely managerial 

decisions, and the outcomes are uncertain, they transform real information about the 

amounts expended to abstract information regarding expected future cash flows, which 

are difficult for market actors to value.  

 

The positive outcomes from investing in R&D make it clear for why firms take on the 

risks that accompany R&D expenditures. R&D investment is an essential competitive 
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mechanism in many corporate strategies and allow for fast-paced business environments 

where competitive advantages are short-lived (Kor, 2006, p. 1095). However, there are 

effects which moderate such investments. Both Kor (2006, p. 1095) and Baysinger et al. 

(1991, p. 211) find that contention between the board and the management team, which 

can result from a variety of reasons, can negatively impact the level of R&D investment 

in a firm and harm subsequent financial benefits. Thus, large investments in R&D can be 

a signal of high risk-taking within the firm and therefore we see it as a suitable proxy for 

risk-taking in our intended research.  

3.2 Upper Echelon Theory 

The Upper Echelon Theory builds on the stance that personal characteristics found in Top 

Management Teams are factors that affect an organisation’s strategic choices, which in 

turn affect the performance of the organisation (Hambrick & Mason, 1984, p. 197). With 

this theory, Hambrick & Mason (1984, p. 193) attempt to explain firm performance by 

applying different psychological, sociological and economically oriented perspectives on 

the TMT, and thus offering a better explanation of the behaviour of an organisation.  

 

A central concept within the UET is the idea of bounded rationality, which refers to the 

limitations in human complex decision making (Cyert & March, 1963, p. 214). As stated 

by March & Simon (1958, p. 150-151), rational decision making behaviour only appears 

if certain ‘givens’ can be identified regarding a specific situation. Hambrick & Mason 

(1984, p. 195) define these givens as an individual’s cognitive base, which consists of (1) 

knowledge or assumptions about future events, (2) knowledge of alternatives, (3) 

knowledge of consequences attached to alternatives, and (4) rules or principles for 

ordering consequences or alternatives according to preferences (March & Simon, 1958, 

p. 150-151). What this means is that decisions are made based on the information that is 

available and can be processed during the limited time available for decision making.  

 

Based on the idea of bounded rationality, Hambrick & Mason (1984, p. 195) create a 

perceptual process that defines how strategic decisions are made under the previously 

mentioned conditions. Figure 2 shows the process by which values and the cognitive base 

of a CEO limit available options in a specific situation which results in strategic choices 

based on these values and cognitive base, showing that CEO specific characteristics have 

an impact on their decision making (Hambrick & Mason, 1984, p 195).  

 

Hambrick & Mason (1984, p. 196) argue that a greater emphasis in studies using the UET 

should be on a top manager’s background characteristics instead of psychological 

characteristics. Reasons for this are that psychological dimensions are often not directly 

available for measurement in the way that background characteristics are, and also that 

managers are unlikely to willingly participate in studies of a psychological nature 

(Hambrick & Mason, 1984, p. 196). This lends itself well to studies such as ours, as data 

is more readily available concerning background characteristics, meaning that analysis 

based on this data can be undertaken. These studies can also lead the way for further, 

more in depth, psychological analysis if more general relationships between background 

characteristics and management behaviour can be proven (Hambrick & Mason, 1984, p. 

196).  
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Figure 2: Upper Echelon Model. Source: Hambrick & Mason, 1984, p. 198 

 

As can be seen in Figure 2 above, there are a number of observable characteristics 

proposed by Hambrick & Mason (1984, p. 198) which can be used to explain the strategic 

choices made by an organisation, as well as the outcome of these choices. There have 

been numerous studies which examine these variables and we will present these studies 

with a research focus on gender, age, nationality and tenure.  

3.2.1 Gender 

Within the UET, there are several different observable characteristics that can be used as 

proxy for a CEO’s cognitive base and values. Within the field of psychology, much 

research has focused on gender as a determining characteristic of risk behaviour. Byrnes 

et al. (1999) conducted a meta-analysis of 150 studies and found that males engaged in 

significantly more risk-filled behaviour than females in several different task categories. 

This difference in gender has also been researched in a financial context, some of which 

will be discussed below. Ting et al., (2015) studied the relationship between several 

different CEO background factors, such as age, prior experiences, gender and tenure, and 

a CEO’s leverage decisions. They found significant relationships between these factors, 

among others, and the level of financial leverage in the firm (Ting et al., 2015, p. 693). 

They also found that in Malaysia, female CEOs tend to take greater risks than their male 

counterparts.  

 

This contradicts results found by Faccio et al. (2016), who studied the effects of CEO 

gender on corporate risk-taking and capital allocation efficiency. Using data on European 

firms, they found that companies run by female CEOs in general have lower leverage, 

less volatile returns and a higher likelihood of survival (Faccio et al., 2016, p. 198). 

Furthermore, they also found that companies that changed from a male to female CEO 

experienced the same type of risk reduction, indicating that CEO gender has a significant 

relationship with corporate risk-taking (Faccio et al., 2016, p. 200). This seems to indicate 

a noticeable difference between European and South-East Asian risk preferences, at least 

in a corporate setting, and lends credence to the idea that different national systems 

impacts the effect a CEO can have on a company (Hambrick, 2007, p. 339), increasing 

the likelihood that CEO risk behaviour is affected by culture.  

 

A similar result to that of Faccio et al. (2016) was found by Elsaid & Ursel (2011, p. 506) 

who studied U.S. CEO succession and subsequent corporate risk profile and found that a 

change from male to female CEO had a significant negative relation to five different risk 

measures. This indicates that, like with European female CEOs, U.S. female CEOs are 

less risk-taking, and carry this quality with them when leading companies. A result that 
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was again supported by Perryman et al. (2016, p. 584) who found that gender diversity in 

TMT was negatively related to both beta and the standard deviation of returns.  

 

Reaffirming the results discussed above, Khan & Vieito (2013, p. 62) tested the impact 

of female CEOs on risk, measured as stock volatility, and found that generally, female 

CEOs in the U.S. are employed by smaller firms, which are inherently riskier. Despite 

this, there is still a significant relationship between female CEOs and the level of stock 

volatility, meaning that female CEOs reduce risk even in riskier environments (Khan & 

Vieito, 2013, p. 62).  

 

In their investigation regarding the effects of CEO gender on valuation and risk, Martin 

et al. (2009, p. 33-34, 38) found similar results that, while there were no statistically 

significant market responses as a result of the gender of an announced CEO, there were 

some significant results regarding risk. Their results seem to support the hypothesis that 

female CEOs are viewed as more risk averse, as the authors found significantly negative 

relationships between some of their risk measures and gender, indicating that the market 

perceives female CEOs as less risk-taking (Martin et al., 2009, p. 36). This supports 

previously discussed results, and strengthens the support for using gender as a variable in 

our study.  

 

Apart from the impact of gender on corporate risk-taking, the effect of CEO gender has 

been studied on a variety of different factors, such as valuation and risk (Martin et al., 

2009), CEO compensation (Lam et al., 2013; Perryman et al., 2016), firm performance 

(Lam et al., 2012; Jalbert et al., 2013; Francoeur et al., 2008; Campbell & Mínguez-Vera, 

2008; Adams & Ferreira, 2009; Perryman et al., 2016), and board effectiveness (Adams 

& Ferreira, 2009; Gul et al., 2011).  

 

The effects of gender on the financial performance of firms has been a popular topic 

among researchers, and has shown some mixed results. While some studies find tentative 

results that indicate a positive relationship between gender diversity in management 

positions and financial performance (Lam et al., 2013; Krishnan & Parsons, 2007; Erhardt 

et al., 2003; Perryman et al., 2016) there is no apparent causal relationship between these 

factors, which Krishnan & Parsons (2007, p. 74) emphasise in their closing remarks. 

However, Dezső & Ross (2012, p. 1081) find that female representation in TMTs is 

strongly related with firm performance, if said firm is innovation intensive, which lends 

some form of support towards a more causal relationship.  

 

Similar results are found by Jalbert et al. (2013) and Francoeur et al. (2007) who both 

find that the inclusion of women in top management positions has a positive relationship 

with financial performance. However, neither of these studies test the robustness of their 

results, and Francoeur et al. run the risk of a false positive, as their investigation yielded 

one highly significant result out of 18 separate regressions. This low success rate could 

be indicative of a non-existent, or non-positive, relationship between financial 

performance and gender and be the result of random chance. Similar non-positive results 

were found by Adams & Ferreira (2009), who found that while the presence of female 

board members improved attendance at board meetings, they also decreased the firm’s 

return on assets (ROA) by a significant amount, which they interpret as the presence of 

overmonitoring by the board. Gul et al. (2011, p. 336) also found that the inclusion of 

female board members is positively related to stock informativeness, and increases the 

amount of disclosed information available to investors.  
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Furthermore, Campbell & Mínguez-Vera (2007, p. 446) found that women being on a 

board had no relation to firm performance, but that the balance between men and women 

on a board of directors had a positive relationship with performance. However, these 

results did not exhibit a causal quality as the reverse relationship, firm performance to 

gender diversity, was not present (Campbell & Mínguez-Vera, 2007, p. 446).  

 

As can be seen from the above discussion, there appears to exist credible evidence of an 

observable relationship between gender and risk, firm performance, board effectiveness, 

and so forth. Therefore, it is the authors’ opinion that the above presented studies serve 

as sufficient motivation for the inclusion of CEO gender as a variable with which to 

investigate the relationship between CEO characteristics and risk-taking among 

companies in Sweden. While no causal relationship between gender and risk behaviour 

or firm performance has been evident in the reviewed studies, there appears to be little 

doubt that the differences between males and females carry some implication when 

running a company, whether that be innate and tied to gender or to some form of learned 

behaviour based on social pressures - but this difference lies beyond the scope of this 

study.  

 

H1: Male CEOs are positively related to firm risk-taking.  

3.2.2 Age 

The CEO characteristic age has been a popular feature to investigate in relation to 

different kinds of firm risk, both in earlier and more recent studies. For example, Hart & 

Mellors (1970, p. 51) state that firms with younger chairmen is associated with greater 

firm growth variance in comparison to firms with older chairmen. In a more recent study 

conducted by Ting et al., (2015, p. 693), their results showed a negative relationship 

between Malaysian CEO’s age and their leverage decisions, meaning that the younger the 

CEO, the more financial leverage is maintained. This result is consistent with Serfling 

(2014, p. 252, 265) who also observed a negative relationship between CEO age in the 

U.S. and the degree of financial leverage, among other findings. From these findings in 

the U.S. and Malaysia, one can assume that the negative relationship between CEO age 

and risk-taking in the form of financial leverage will translate into the Swedish market.  

 

One possible explanation to why older managers take on less risk has been given by 

Vroom & Pahl (1971). They argue that as managers get older they have more financial 

obligations to, for instance, their families and therefore less risk is taken in comparison 

to younger managers (Vroom & Pahl, 1971, p. 404). This suggests that younger CEOs 

are willing to take more risks than older CEO’s because they do not have the same 

obligations to others besides themselves, thus motivating their increased risk-taking 

behavior. Furthermore, Prendergast & Stole (1996, p. 1106) argue that younger managers 

want to build a reputation of confidence and they therefore have a tendency to exaggerate 

their opinions in decision-making. Thus, young managers want to convey a certain level 

of quality of their managerial style, which they do through increased risk-taking 

(Prendergast & Stole, 1996, p. 1106, 1114).  

 

Even though young CEOs are associated with high risk, there are also theories suggesting 

the opposite. Chevalier & Ellison (1999, p. 389) base their work on the fact that the mutual 

fund sector are highly performance dependent and that there is a chance of termination if 

managers cannot perform as required. Their results confirmed this fact as they found that 
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younger mutual fund managers run a greater risk of being fired compared to older 

managers. Due to this, the researchers observed that younger fund managers are likely to 

avoid risks that disrupts their performance results and also adopt a herding behaviour in 

order to perform in an acceptable way (Chevalier & Ellison, 1999, p. 391, 429-430). This 

result indicates that the risk behaviour of younger CEOs could deviate from the many 

findings and the common perception that younger CEOs take on more risks than older 

CEOs.  

 

It has also been studied if a CEO’s age has an influence on stock return volatility. Serfling 

(2014) studied how a firm’s overall risk, in terms of stock return volatility, is affected by 

age. Serfling explains that he uses the volatility of stock returns as a proxy for overall risk 

because previous studies have been conducted in this way (Serfling, 2014, p. 252), for 

example: Cassell et al., (2012) and Kini & Williams (2012). From Serfling’s study it was 

observable that there is a negative relationship between the two variables, in other words 

older CEOs are perceived as less risky by the market (Serfling, 2014, p. 252, 270). Based 

on this finding, one can assume that there will be a negative association between the age 

of a CEO and the volatility in stock return.   

 

There has been an interest in the relationship between R&D expenditures and the age of 

a CEO, therefore a number of studies have been conducted in this area (Barker & Muller, 

2002; Serfling, 2014; Chowdhury & Fink, 2017; Dechow & Sloan, 1991). Barker & 

Muller (2002, p. 793) showed that R&D spending decreased as the CEO got older. This 

negative association between age and R&D spending has also been observed by Serfling 

(2014, p. 270) and Chowdhury & Fink (2017, p. 389, 409). Barker & Muller (2002) argue 

that investment in R&D is risky as it entails a big investment, and the possible benefits 

resulting from the cost put in R&D usually occur after several years. Because older CEOs 

might retire in the near future, an investment in R&D might not benefit them which 

motivates a reduction in R&D expenditure (Barker & Muller, 2002, p. 785). This 

assumption made by Barker & Muller is consistent with results found by Dechow & Sloan 

(1991). The researchers found that the CEOs close to retirement do invest less in R&D, 

which they referred to as the horizon problem. They also show that the cut downs in R&D 

expenditures can be controlled in two ways; if the CEO holds stocks in the company and 

through CEO succession (Dechow & Sloan, 1991, p. 52, 78). These findings build a 

foundation to the assumption that older CEOs will reduce the firms’ expenditures in 

R&D, thus younger CEOs will invest more in R&D.  

 

As previously stated, research has shown that a relationship is likely to exist between age 

and risk-taking. Thus, the authors intend to include the variable age in their analysis, as 

it appears to have an impact on CEO risk-taking and is therefore important to include. 

The results of the studies included in this review indicate that the relationship between 

age and risk-taking is of a negative nature, meaning that our hypothesis will be formulated 

as follows:  

 

H2: CEO age is negatively related to firm risk-taking.  

3.2.3 Nationality 

Among the different observable CEO characteristics presented in the UET, different 

group characteristics are brought forth as important determinants of behaviour (Hambrick 

& Mason, 1984, p. 202). Nationality is one such characteristic, as one’s place of birth and 

upbringing ingrains certain cultural values and beliefs which affect a person’s cognitive 
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base (Hambrick & Mason, 1984, p. 196). The link between nationality and business is 

one not fully explored, as limited amounts of research has been conducted. In 2017, 

Rahman et al. investigated, among other factors, the relationship between CEO 

nationality and firm performance. Using data gathered from companies listed in Malaysia 

(Rahman et al., 2017, p. 30), they found that CEO nationality was significantly related to 

both Return on Equity (ROE) and Market Value (MV) (Rahman et al., 2017, p. 35). 

Similarly, Nielsen & Nielsen (2013) investigated whether TMT nationality diversity, and 

the implied cultural differences from nationality, would impact firm performance. Using 

data collected in Switzerland due to its high concentration of nationally diverse executives 

(Nielsen & Nielsen, 2013, p. 380), they found that not only was nationality diversity 

significantly positively linked to firm performance, but the strength of the effect increased 

with time, team tenure, firm internationalisation, and industry munificence (Nielsen & 

Nielsen, 2013, p. 378-380).  

 

Jalbert et al. (2007, p. 8), in a similar fashion to Rahman et al. (2017), used nationality as 

a proxy for the cultural differences that can impact a CEO when running a company. They 

studied how this cultural impact could affect, among other factors, the leverage ratio of a 

company. Their study resulted in some negative relationships between CEO birthplace 

and leverage ratio, but these did not prove to be robust to the inclusion of control variables 

in the regression (Jalbert et al., 2007, p. 16, 19). Therefore, their results indicate that there 

is no direct impact of nationality on capital structure (Jalbert et al., 2007, p. 16, 18).  

 

Using a more in-depth definition of nationality, based on culture, Pan et al. (2018) studied 

the attitudes of CEOs towards risk-taking, as measures by corporate acquisitions. 

Utilising Hofstede’s (1980, 2001) uncertainty avoidance index (UAI) as a proxy for 

cultural heritage regarding risk-taking, they found a negative relationship between UAI 

and spending on mergers and acquisitions, meaning that cultural heritage seems to have 

a noticeable effect on the risk behaviour of U.S. CEOs (Pan et al., 2018, p. 29). Frijns et 

al. (2013) utilise Hofstede’s (1980, 2001) UAI in a similar fashion in their study of risk 

tolerance and corporate takeover decisions. The authors define risk tolerance as a 

combined measure of risk aversion and risk perception, as these may differ for individuals 

with different personal circumstances, such as personal wealth (Frijns et al., 2013, p. 

2458). Using a sample of nearly 8000 firms from 39 different countries, Frijns et al. (2013, 

p. 2470) find that CEOs from nations with higher UAI scores seems to require higher 

returns for engaging in acquisitions, which is in line with the results of Pan et al. (2018) 

and indicates that the UAI appears to be a robust measure of risk tolerance.  

 

In a similar investigation of national cultural effects, Mourouzidou-Damtsa et al. (2017) 

sought to determine whether the cultural dimensions; trust, individualism, and hierarchy, 

had a significant impact on bank risk-taking in several different European countries. Their 

results show that despite some shared european cultural phenomena, these three 

dimensions seem to impact the level of risk-taking in domestic banks, but these results 

did not apply to globally operating banks (Mourouzidou-Damtsa et al., 2017, p. 10).  

 

Another indirect aspect of nationality was investigated by Bernile et al. (2017). They 

studied whether exposure to natural disasters, such as earthquakes, hurricanes, or 

tornadoes, affects CEO risk behaviour. Interestingly, they found that the degree to which 

the natural disaster resulted in fatalities seemed to affect risk behaviour nonlinearly 

(Bernile et al., 2017, p. 174), which they interpret as CEOs that have not seen the extreme 

outcomes of natural disasters are more risk-taking than CEOs that have seen these 
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extremes (Bernile et al., 2017, p. 202). Kim & Lee (2014) performed a similar study 

where the impact of wartime experience during early life had an impact on risk aversion. 

They found that for children, especially aged four to eight, the experience of living 

through wartime proved to be a formative experience which significantly increased their 

risk aversion in later life (Kim & Lee, 2014, p. 184).  

 

Nationality, as argued by Hambrick et al. (1998, p. 183), is an effective proxy for the 

cultural effects of one’s upbringing, as it provides natural groupings fit for analysis. 

Within research, however, it has not been utilised to its full potential within the UET 

(Nielsen, 2010, p. 307). As the above studies show, however, there appears to exist a 

quantifiable effect of TMT or CEO nationality on firm performance and risk-taking. For 

this reason, nationality will be utilised as an independent variable in this study, to test the 

direct effects of nationality.  

 

H3: CEO nationality is significantly related to firm risk-taking. 

3.2.4 Tenure  

Based on the UET, CEO tenure has a significant influence on the strategic choices made 

within the organisation (Hambrick & Mason, 1984, p. 196). The significance of CEO 

tenure to firm performance and risk-taking has received some attention during the years.  

 

Hambrick & Fukutomi (1991, p. 720) developed a descriptive model of the effects CEO 

tenure have on performance over time, which the researchers call the seasons of a CEO’s 

tenure. The researchers also argue that it is the CEO’s commitment to her paradigm, which 

is the collected internal resources such as knowledge and skills, that decide how the CEO 

behaves during the course of their tenure, and this paradigm changes with time as more 

knowledge is gained in the position as CEO (Hambrick & Fukutomi, 1991, p. 721-722). 

The researchers identify five seasons which the CEO undergoes during her time in the 

position: (1) Response to Mandate, (2) Experimentation, (3) Selection of an Enduring 

Theme, (4) Convergence, (5) Dysfunction (Hambrick & Fukutomi, 1991, p. 727-732).  

 

The first season is described as a phase of strong commitment to the paradigm and refers 

to the fact that the CEO is new in the position. Since it is the skills and knowledge that 

resulted in a CEO position, the CEO in this stage uses these already existing resources to 

perform well in the new task to which they have been assigned, and in this way create a 

positive reputation as CEO (Hambrick & Fuktutomi, 1991, p. 727-728). Thus, there are 

no remarkable effects on firm performance at this stage as the CEO is getting comfortable 

in her new role. The second season entails experimenting, meaning that there is an 

increased risk-taking in the way of running the firm, for example by new business 

approaches. The CEO is more comfortable with experimenting due to the gained 

knowledge and success from the previous season. Thus, this season is characterised by a 

more loose commitment to their paradigm as they are willing to test their wings as CEO 

(Hambrick & Fuktutomi, 1991, p. 728). During the third season, the CEO evaluates the 

gained knowledge and lessons learned from the previous two stages, and therefore makes 

a choice in what way the firm should be run. The paradigm at this point is therefore 

reshaped (Hambrick & Fukutomi, 1991, p. 730). In the fourth season, the CEO 

implements actions to run the business in the way decided in the previous season, and the 

commitment to the new paradigm is strong and there is little knowledge seeking. This 

results in a maximum level of performance being reached due to tenure (Hambrick & 

Fukutomi, 1991, p. 730-731). In the fifth season of dysfunction, there are now negative 
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outcomes resulting from the CEO’s continuing tenure. The researchers describe that the 

CEO at this point might be bored, tired and that there is no change to the  strategic choices, 

thus commitment to the paradigm is strong with no contribution to firm performance 

(Hambrick & Fuktutomi, 1991, p. 731-732). What can be gathered from this model is that 

the effect CEO tenure has on performance follows the pattern of an inverted U-curve, 

with a peak of positive outcomes resulting from a couple of years of tenure which then 

declines with time (Fukutomi, 1991, p. 732-733). 

 

In a study conducted by Simsek (2007, p. 653), one of the the objectives was to investigate 

how CEO tenure affects the risk-taking propensity of the company’s TMT. The results of 

the study show that CEO tenure has a positive impact on TMT, meaning that longer tenure 

has a greater indirect effect on the TMT’s risk-taking (Simsek, 2007, p. 657). This is in 

line with Hambrick & Fukutomi (1991) since risk-taking increases with time in their 

model. One can also argue that this contradicts the previously described model as it 

suggests that CEO tenure will have a diminishing influence on risk-taking with time. 

However, in this case it could be that the CEOs in Simsek’s study have not reached the 

diminishing point yet. 

 

McClelland et al., (2010, p.1388-1389) intended to investigate, among other things, how 

CEO tenure affects firm financial performance in two types of industries; dynamic and 

more stable industries. Their results show no relationship between CEO tenure and firm 

performance when looked at separately. However, the researchers did find that there is a 

statistically significant relationship between CEO tenure and financial performance when 

industry dynamism is included as an influencing variable (McClelland et al., 2010, p. 

1390). Longer CEO tenure has a positive impact on financial performance in stable 

industries, but it has the opposite impact in dynamic industries (McClelland et al., 2010, 

p. 1392). The researchers write that these results do not necessarily imply that financial 

performance is inhibited by tenure, instead the results should be interpreted in such way 

that it is important to take the environment the firm operates in into consideration 

(McClelland et al., 2010, p. 1392). Thus, these ambiguous results indicate that CEO 

tenure will have an impact on firm risk, but it can vary depending on the industry in which 

it operates.  

 

Philpot & Peterson (2006, p. 988) sought to investigate the influence of individual 

characteristics of managers, tenure being one of them, within the real estate mutual fund 

sector and its impact on fund performance. Their results do not show any association 

between tenure and performance (CAPM abnormal returns) (Philpot & Peterson, 2006, 

p. 992). However, their results revealed a relationship between tenure and risk (CAPM 

beta) showing that the longer tenure the more risk the manager is willing to take, as they 

have developed a sense of confidence during their years within the fund (Philpot & 

Peterson, 2006, p. 993-994). 

 

In the existing literature, there have been an interest to study if CEO tenure influence 

R&D expenditures. Chen (2013, p. 440-441) sought to investigate the relationship 

between these two variables and if the relationship can be explained by the shape of an 

inverted U-curve. The researcher mostly embarks from the inverted U-shape model 

developed by Hambrick & Fukutomi (1991). The results from this study showed that there 

is an association between CEO tenure and investments in R&D following the pattern of 

an inverted U-curve, thus there is a level of tenure which contributes to a maximum level 

of investments in R&D, usually at an intermediate state of the tenure cycle, which later 
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decreases (Chen, 2013, p. 448, 451). This can therefore be seen as the CEO, at some point 

during their tenure, taking a maximum level of risk which then diminishes after this point. 

Other researchers which have investigated the relationship between CEO tenure and R&D 

investment are for example Barker & Muller (2002). From their performed subgroup 

analysis, the researchers observed results indicating that CEOs with longer tenure have 

more influence concerning R&D investment decision-making (Barker & Muller, 2002, p. 

797-799).  

 

Research on tenure has also been conducted in relation to cash holdings and financial 

leverage. Orens & Reheul (2013) sought to investigate how different demographics of 

CEO explain the amount of cash holdings of Belgian small medium-sized enterprises 

(SME), and they found no relationship between CEO tenure and cash holdings (Orens & 

Reheul, 2013, p. 557, 561). Since our study will be conducted on large, medium and small 

cap businesses in a Swedish context and not on just SMEs, it will be interesting to see if 

our results differ from Orens & Reheul’s (2013) results.  

 

Regarding the relationship between tenure and financial leverage, Ting et al. (2015, p. 

693) observed a significant and positive association between tenure and financial 

leverage, thus the longer the CEO have held this position the more financial leverage is 

maintained. From this observed result it can be assumed that we will find a positive 

association between tenure and leverage in our study as well.  

 

As previous research has shown, there exist observable relationships between the tenure 

of a CEO and risk-taking. Hence, variables representing CEO tenure will be included in 

the analysis. Due to the contradictory results of previous research regarding the 

relationship between CEO tenure and risk-taking, the authors have elected to form two 

separate hypothesis that address the competing theories regarding the impact of tenure on 

risk-taking. 

 

H4a: There is a positive relationship between tenure and firm risk-taking.   

H4b: There is a nonlinear relationship between tenure and firm risk-taking, where the 

relationship moves from positive to negative. 

3.3 Prospect Theory  

What the UET in essence describes is the irrational behaviour exhibited by CEOs and 

TMT when running a firm, and a means to detect the underlying reasons for this 

irrationality. Such behaviour in investments and risk-taking is what Kahneman & Tversky 

(1979) attempted to explain with their seminal paper on Prospect Theory. They describe 

several observed behaviours of decision-making under risk that do not follow the concept 

of rationality but instead demonstrate uneven preferences for risky gains vs risky losses 

(Kahneman & Tversky, 1979, p. 268). This concept was further developed in Tversky & 

Kahneman (1991) into loss aversion, or that losses and gains are defined from a certain 

reference point and there exists a strong bias for maintaining that reference point, or status 

quo (Tversky & Kahneman, 1991, p. 1042, 1047).  

 

By applying the concept of loss aversion to the UET in a similar fashion to Simsek (2007), 

some interesting implications appear. As we have hypothesised above, tenure is 

potentially nonlinearly related to risk-taking. Simsek (2007, p. 665) offers a possible 

explanation to this relationship based on both the Prospect Theory and UET. As Hambrick 
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& Fukutomi (1991, 730-732) describe it, longer tenured CEOs become strategically 

stagnant, and more reluctant to alter their behaviour. This runs in parallel with the 

accumulation of human capital linked to the performance of the firm (Simsek, 2007, p. 

655). This further motivates the strategic stagnation as risks that may impact the current 

performance of the firm, on which the CEO’s capital is based, trigger the sense of loss 

aversion and maintains the current status quo. This would also indicate that as the tenure 

of the CEO increases, the risk of agency problems decreases, but this will be further 

developed in the following section.  

3.4 Agency Theory 

Agency Theory was, at its core, conceived as an attempt to explain contractual 

relationships between two parties, the principal and the agent, for example an employer 

and employee, and the adjacent problem of moral hazard (Ross, 1973, p. 134; Eisenhardt, 

1989, p. 58). The agency problem is the first of two different instances which can occur 

as the result of an agency relationship (Eisenhardt, 1989, p. 58). The agency problem 

occurs when the two parties engaged in a principal-agent relationship have different goals 

and desired outcomes of the collaboration and the principal lacks control of the agent due 

to financial or practical constraints (Eisenhardt, 1989, p. 58). The second instance is 

referred to as the problem of risk sharing and occurs when the involved parties have 

differing risk preferences (Eisenhardt, 1989, p. 58), which can result in inadequate effort 

due to insufficient incentives (Shavell, 1979, p. 56).  

 

When applied to organisations, the principal-agent relationship is primarily focused on 

the relationship between shareholders (owners) and top executives (CEO, etc) 

(Eisenhardt, 1989, p. 59). Here, the agency problem manifests itself as the degree to which 

the desires of the shareholders, dividends and returns, are aligned with the desires of the 

CEO, job security and compensation. The CEO is assumed to be self-interested when 

performing her duties (Bosse & Phillips, 2016, p. 276), and needs to be monitored and 

controlled by an entity that provides information to the owner, i.e. the board of directors 

(Eisenhardt, 1989, p. 60). There are many methods used to control for agency problems, 

such as stock-based compensation or performance-based bonuses, as these incentivise the 

CEO to act in a manner which matches the desires of the shareholders by tying her 

compensation to firm performance. As stated by Dechow & Sloan (1991), these agency 

control methods can also moderate the risk-taking of the CEO, which tends to decrease 

with age, and force it to align with the wishes of the shareholders. The risks of agency 

problems are also likely to vary according to nationality, as it has been shown that 

shareholders need less severe control methods in countries characterised by collectivism 

(Fidrmuc & Jacob, 2010, p. 324, 335). Similarly, gender diversity in TMTs has been 

shown to reduce agency costs, indicating that female CEOs engage in fewer actions that 

diverge from the wishes of the shareholder, and are thus perceived as less risky (Jurkus 

et al, 2011, p. 185).  

3.5 Summary and Expected Outcomes 

Following is a summary of our presented theories, which will conclude in a model (see 

figure 3) that visualises the relationships between the different theories and how they 

relate to one another. Furthermore, the literature review has also provided a base of 

evidence upon which we will define the results we expect from this study.  
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Firm Risk - Risk within business is a trade-off between uncertainty and returns. It is 

viewed as a means to an end, and can be manipulated by managers in order to reach their 

strategic goals, while at the same time, acting in the best interests of their shareholders. 

In this study, we intend to follow the example of previous research and measure risk using 

four different, observable, proxies; cash holdings, leverage ratio, R&D expenditure, and 

stock return volatility.  

 

Upper Echelon Theory - Hambrick & Mason (1984) defined a theoretical framework that 

allowed them to explain observed psychological and economic phenomena using the 

observable characteristics of top managers as proxies for their underlying cognitive base 

and values. We intend to apply this theory to determine how certain background 

characteristics; gender, age, nationality, and tenure, of CEOs relate to the previously 

mentioned risk measures.  

 

Prospect Theory - This theory by Kahneman & Tversky (1979) attempted to explain the 

observed irrational behaviour exhibited by individuals when making decisions under risk. 

They found that most individuals weigh gains and losses differently, and hence are willing 

to assume different levels of risk depending on whether the outcome is avoiding loss or 

receiving gain. As avoiding loss is central in this theory, we will attempt to apply it in a 

similar manner as Simsek (2007), who used it to explain the negative relationship between 

tenure and risk. 

 

Agency Theory - Agency theory refers to the often observed misalignment between the 

desires of the shareholders and the desires of the CEO. Agency theory assumes that CEOs 

are primarily self-serving and need to be monitored and controlled to ensure they act with 

the shareholders’ best interests in mind. This is often achieved through payment structures 

that tie the remuneration the CEO to the performance of the firm. These payment 

structures also have the potential to act as moderators of the risk-reducing tendencies of 

certain groups of CEOs, as excessive risk reduction leads to worsened firm performance.  

 

 
Figure 3: Characteristic-Risk-Taking Model (Gustafsson & Uysal, 2018) 

 

Expected Outcomes - Based on previous research, we expect to find relationships in 

accordance with our formed hypotheses. These hypotheses are based on the findings of 

peer-reviewed articles that used data from several different nations and time periods to 

construct the social preconception that permeate everyday life. We expect to find strong 

relationships between our independent and dependent variables as similar results have 

been found in the reviewed literature. This study will focus on the CEOs of Swedish 

firms, something not seen previously in the literature review, however, we still expect 

similar results. This is because previous results have been found to be significant across 

different nations and markets, giving us no reason to suspect Sweden would be deviating 

from this pattern. Furthermore, based on the purpose of this study, we expect the tenure 
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of the CEO to be of particular interest as it has the potential for exhibiting a nonlinear 

relationship with risk-taking. How this will be tested is explained in the following chapter, 

but our guts tell us that this nonlinearity will be observed in our dataset, as that is the 

more interesting and fun outcome. 
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4.0 Methodology 

 
This chapter begins with an account of the data used in the study, and the means by which 

it was collected. This is followed by a comprehensive presentation of the data processing, 

due to the many steps required to transform the data to a workable dataset. Furthermore, 

the specifics of the statistical analysis and testing are presented and discussed, along with 

the dependent, independent, and control variables used in the analysis. This chapter is 

concluded by a discussion regarding the ethical implications of this study.  

 

4.1 Population, Sampling Frame & Sample 

When conducting a study using statistical methods, it is important to first define the 

population that you intend to study. The population is the group that the researchers want 

to gain knowledge of, and learn about (Wooldridge, 2013, p. 755). However, it is often 

difficult or highly impractical to collect data regarding every single subject in your 

population, which is why representative samples are instead often used for statistical 

analysis (Moore et al., 2011, p. 153). As made evident by the purpose of this study, our 

chosen population is the group of CEOs currently running Swedish non-financial 

companies. However, both firm-level and CEO-level data for non-publicly listed firms is 

difficult to acquire, as the regulations regarding disclosures are weak, meaning that due 

to time constraints we were unable to collect information regarding these firms.  

 

Due to the inability to obtain sufficient information regarding private firms, we chose to 

collect the data from non-financial firms included in the Nasdaq OMXSPI index. The 

firms included in this index are all Swedish publicly listed firms currently traded on the 

Nasdaq Nordic market and, for this study, constitute our sampling frame. The choice to 

delimit our study to non-financial firms included in this index is based on the fact that all 

Swedish Large-, Mid-, and Small-Cap firms listed on Nasdaq Nordic are included. 

Therefore, companies of all sizes are considered and this index is, in our opinion, 

representative of the population considered in this study.  

 

Furthermore, to the extent that it is possible, all firms in our sampling frame will be 

included in our study. This is to ensure that our sample avoids the introduction of bias by 

us directly choosing firms suitable for our study (Moore et al., 2011, p. 160). Direct action 

by researchers when sampling is one of the ways bias can be introduced, as non-random 

sampling inadvertently leads to the data not being subject to the laws of probability 

(Moore et al., 2011, p. 193). The introduction of bias in a dataset can therefore skew the 

results and increases the risk that the sample is not representative of the population 

(Wooldridge, 2013, p. 758-759).  

 

As previously stated, the sample used for this study is all firms in the OMXSPI index with 

available data. This means that only the firms with missing data regarding key variables 

belonging to the CEO characteristics were excluded from our sample. Furthermore, 

financial firms listed on the Stockholm Stock Exchange have been excluded from our 

sample, in accordance with previous studies (ex. Elsaid & Ursel, 2011; Perryman et al., 

2016), due to their considerably stronger regulations concerning capital reserves, risk 

frameworks, etc.  
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4.2 Data Collection 

In order to collect the necessary data for completing this study, two different databases 

were used. Firstly, the financial information regarding the companies in our sample was 

collected from, as previously mentioned, TRE. TRE is a financial analysis software and 

database that offers large amounts of financial information regarding companies from 

every major, and many minor, stock markets. Considering the purpose of our study, to 

investigate the CEOs of Swedish companies, this was a suitable source of financial data 

as TRE hold information regarding all companies listed on the Swedish stock exchange.  

 

The information collected from this source was the information required for our 

representations of firm risk strategy. Therefore, the variables included in our data 

collection were ‘Cash & Short Term Investments’ (Cash Holdings), ‘Total Debt’ and 

‘Total Equity’ (Financial Leverage), ‘Research And Development’ (R&D Expenditure), 

and Weekly Closing Stock Prices for each firm over the last year for the calculation of 

stock return volatility, see section 4.4.3.3 for details. Further information regarding our 

control variables, ‘Total Assets’ and ‘Industry Sector’, was also collected from this 

database to control for firm specific factors that can affect risk-taking, but these will be 

detailed below in section 4.4.5.  

 

Secondly, Amadeus, provided by Bureau Van Dijk, is a database holding large amounts 

of financial information collected from annual reports and statement releases regarding 

companies worldwide. This database was used to collect information regarding the 

different demographic variables that are of interest in this study. Amadeus functions by 

creating lists of firms for which you can search and collect diverse information regarding 

everything from financial statements to the education of board members. This 

informational diversity is what we exploited to gather the necessary CEO characteristics 

for investigating their corporate risk behaviour.  

 

The information collected will be used as independent variables in our analyses and were 

comprised of ‘Age’, ‘Gender’, ‘Biography’, and ‘Country/ies of nationality’, with the 

latter being used to determine the nationality of the CEO. In order to collect information 

regarding the tenure of the CEOs, their biographies were collected, which contain the 

information published about them in the latest annual report. Further details regarding 

these variables can be found in section 4.4.4. Finally, CEO shareholder status and 

educational background were also collected to be used as control variables for potential 

CEO effects outside our area of interest, with further information in section 4.4.5. 

4.3 Data Processing 

After collecting the data, several steps were required to transform it into a workable 

dataset suitable for analysis. Firstly, the data collected from Amadeus regarding CEO 

characteristics contained extensive information about the board of the company and 

executive management. Therefore a primary step in our data processing was to scale down 

the information to only the CEOs for each firm. The initial down scale was done using 

Excel and sorting on the titles “Chief Executive Officer” and “Managing Director”, as 

the role of CEO is on occasion not labeled as such. Furthermore, the sorting on these titles 

resulted in several CEOs showing for each firm and not only the current CEO. The data 

now included CEOs for foreign divisions or board members who had served as CEOs 

earlier, thus a further scale down was necessary. This was done by comparing the CEO 
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from the companies’ annual reports to our data. Secondly, it was discovered that while 

most of the information provided by Amadeus was correct, there was also some incorrect 

information and information missing regarding age, nationality, tenure, education and 

whether or not the CEO is a shareholder. Therefore, it was necessary to check and find 

the required information for all of the CEOs in our sample using the latest annual reports, 

thus this step involved a great degree of manual work.  

 

It is important to remember that manual work can involve a certain degree of errors as 

there is always a risk for human error and mistakes. However, in order to make sure that 

our dataset contain the right and proper information for our study it was necessary to 

process the data manually. The discovery that some of the information collected from 

Amadeus was incorrect made us take a critical stance to the collected data, which further 

motivated the manual information checkup. In order to turn our data into a workable 

dataset it was therefore of great importance to turn to the annual reports to both check our 

data and search for complementary information. Thus, there is a chance that our data can 

contain wrong information regarding CEO characteristics, but this chance is considered 

to be small as the data collected was checked by both of the researchers. Furthermore, 

there was data loss regarding 11 firms, as Amadeus had no information regarding their 

CEO and their characteristics. However, as our final sample size totaled 284 firms, this 

was still deemed as sufficient for conducting the statistical analysis.  

 

As previously stated, all financial firms were removed from our sample, following the 

example of previous studies. Once the collected data was finalised, firms belonging to the 

financial sector were removed from the dataset, a total of 21 firms. The definition of 

financial firms was based on their Global Industry Classification Standard (GICS) Sector 

Name (MSCI, 2016), collected from TRE together with the rest of the financial data. The 

GICS is an industry classification system co-created by MSCI and S&P Global that uses 

qualitative and quantitative information to classify firms into eleven sectors, which 

provides useful information for research and investment (MSCI, 2016, p. 1-2). 

Furthermore, data regarding R&D expenditure was missing for 71% of our sample, 

meaning that the analysis using R&D as a proxy for risk will be utilising a reduced 

sample, comprised of 82 firms.  

 

Furthermore, the processing of the data has involved some calculations and classifications 

in order to make the data workable. The majority of these calculations have been carried 

out in either “Microsoft Excel” or “Google Sheets” and constitute the scaling of our firm-

specific variables to their respective firm sizes, calculation of the stock return volatility 

of each firm and winsorising of the dependent variables. The specifics for these 

calculations can be found in section 4.4.3. The reclassifications concerned nationality and 

education, where non-Swedish CEOs were grouped into ‘Other’ as no other nationality 

apart from Swedish was well represented in our sample. Similarly, education was grouped 

into three categories: engineering, business administration and ‘Other’, as no other 

educational background was represented in the sample. Winsorisation is the process of 

censoring outliers in the data by replacing their values with the nearest value within a 

specified range (Dixon, 1960, p. 385). The dependent variables were winsorised to 

varying degrees as their distributions showed differing amounts of outliers. Cash holdings 

and R&D expenditure were both winsorised by 5% at the top, stock return volatility by 

3% at the top, and leverage ratio by 1% at the top and bottom.  
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4.4 Statistical Analysis 

4.4.1 Research Design 

For the analysis of the above discussed data, we intend to employ a cross-sectional 

methodology, as the data consists of single point observations and does not include time 

developments. This method of analysis is common in these types of studies (see Eberhart 

et al., 2004; Kor, 2006) as the different characteristics of the CEOs are often not affected 

by time in anything other than a linearly increasing manner (e.g. age), the effect of which 

can be synthesised by increasing the sample size. Furthermore, not including time effects 

allows us to avoid certain pitfalls in the regression analysis (see Petersen, 2009). Larger 

sample sizes are beneficial when conducting analysis of cross-sectional data as to ensure 

sufficient representation of the different variables that are of interest in the study 

(Saunders et al., 2009, p. 218). An alternative approach for investigating the impact of 

CEO characteristics, used in Elsaid & Ursel (2011), would be to include the impact of 

time in the analysis and analyse the companies over time to determine the effect of a 

change in corporate leadership. However, this would significantly complicate the 

collection and structuring of data as information regarding various iterations of the 

different companies’ leadership would need to be gathered and matched by both time and 

firm. Most likely, this would be a time consuming process which would delay our analysis 

and completion of this study by a degree too large for our comfort, meaning that the 

methodology chosen was done so not only so as to follow the example set by several 

previous studies, but also due to the time constraint placed upon this study.   

 

As previously mentioned, the sample used in this study consists of CEOs from the various 

firms listed on the Swedish stock exchange and are included in the OMXSPI index. 

Therefore, the sample totals 284 observations of different CEO characteristics and their 

corresponding firms. This sample will be used to conduct statistical analyses in order to 

determine whether any observed relationships or correlations in the sample data are 

significantly different from zero, meaning that they are unlikely to have appeared as a 

result of random chance. Significant results also allows for the inclusion of empirically 

backed conclusions and generalisations regarding the sampled population, within a 

certain level of confidence (Moore et al., 2011, p. 333, 336). Prior research reviewed 

within this field of study have found significant relationships between the different CEO 

characteristics included in this study, meaning that the hypotheses for these statistical 

analyses are based on empirical results presented in section 3, with the primary focus 

being on any difference in results occurring as a result of the use of Swedish data.  

4.4.2 Regression 

For the purposes of this analysis, the primary tool that will be employed is ordinary least 

squares (OLS) regression analysis, using Minitab. OLS regression analysis is the 

statistical process of constructing mathematical models to explain the relationship 

between a dependent variable and one, or more, independent variables (Greene, 2012, p. 

51-52). By conducting such analyses, the intention is to find empirical evidence that will 

either support or reject our previously defined hypotheses and from these, increase the 

knowledge of the potential effects of different CEO characteristics on firm risk-taking. 

The relationships estimated by the regression model function much in the same way as 

correlation, but unlike correlation, the model estimates the relationships between the 

independent variables and the dependent variable while controlling for each other 
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independent variable, meaning that the estimated relationships are conditional on the 

inclusion of the other variables.  

 

However, when conducting statistical analysis it is crucial to remember that an identified 

relationship, even if significant, does not guarantee that the relationship is causal. A 

causal relationship is when an independent variable is identified to be the cause of the 

outcomes seen in the dependent variable, but an association between variables can also 

be the result of random chance, without any causal mechanism (Moore et al., 2011, p. 

119-120; Greene, 2012, p. 291). This means that during any interpretation of results from 

a statistical analysis not conducted in a controlled environment care needs to be taken to 

ensure that casual relationships are not emphasised where none exist.  

 

As we are interested in the relationship between several different CEO characteristics and 

firm risk-taking, our OLS regression model will contain multiple independent variables 

and control variables to explain our different dependent variables. A general version of 

the multiple OLS regression model can be defined as (Wooldridge, 2013, p. 71):  

 

𝑦 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2+ 𝛽3𝑥3 + ⋯ + 𝛽𝑘𝑥𝑘 + 𝑢          (1) 

 

Where: 

𝑦 = Dependent variable 

𝛽0 = Intercept 

𝛽1, 𝛽2, 𝛽3, … , 𝛽𝑘 = Coefficients 

𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑘  = Independent and control variables 

𝑢 = Statistical error term 

 

The reason for including both independent variables and control variables is to increase 

the reliability of our statistical tests by including variables that represent relationships 

previously investigated as determinants of our dependent variables, and seeing whether 

our independent variables remain significant when these other determinants are in place 

(Wooldridge, 2013, p. 97). Furthermore, in linear regression analysis, the error term is 

assumed to have both constant mean and variance at any point on the regression line, and 

a failure of this assumption, known as heteroscedasticity, can result in normal hypothesis 

tests being biased and ill-suited for interpretation (Long & Ervin, 2000, p. 217).  

4.4.3 Dependent Variables 

In this study, the aim is to examine how different CEO characteristics affect firm risk-

taking, meaning that methods for defining and measuring risk are required. How risk will 

be handled was discussed in section 3.1, and can be summarised by the four different 

measures of risk that we have included in this study. As previous research has shown, 

these are among the most common measures of risk used in research of this nature, as 

they are easily observable and measurable and reflect active choices made by the CEO 

regarding risk strategy. However, again worth mentioning is that risk in a corporate 

context is not necessarily a negative, but rather an avenue towards change, growth and 

revenue, meaning that it is important to find a CEO that can direct the company in a way 

that matches the wishes of both the board of directors and shareholders.  

 

The four different risk measures that will be used as dependent variables in our regression 

analysis are leverage ratio, cash holdings, stock return volatility, and R&D expenditure. 

While some of these, such as cash holdings, are directly observable from the annual 
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report, some processing is still required to ensure they accurately reflect the companies 

to which they correspond. Therefore, it is important to describe the nature of the 

calculations performed and how these impact the risk measure. 

4.4.3.1 Leverage Ratio 

First among our risk measures is the leverage ratio (LEV). As explained in section 3.1.1, 

the leverage ratio is the debt-to-equity ratio, and represents the level of financial risk to 

which the firm is exposed by measuring the risk of bankruptcy, financial distress and 

liquidity problems. The data regarding total firm debt and equity was collected directly 

from TRE, and recalculated into the leverage ratio according to the following formula:  

 

𝐿𝐸𝑉 =  𝑇𝐷/𝑇𝐸                  (2) 

 

Where:  

𝑇𝐷 = Total long-term and short-term debt 

𝑇𝐸 = Total equity 

 

Clearly, the calculation in itself is not complex, but rather serves the important purpose 

of scaling the variable to the corresponding company. This is an important rescaling to 

make if one wishes to compare the firms to one another, as absolute values are less 

interesting than to what degree they expose themselves to risk, depending on their relative 

size.  

4.4.3.2 Cash Holdings 

Similarly to the leverage ratio, cash holdings (CASH) were collected for each company 

from TRE, where they are defined as ‘Cash and Short-Term Investments’. This is a 

measure of the firm’s exposure to liquidity risk, or ability to meet short-term expenditures 

due to unforeseen events or unexpected investment opportunities (see section 3.1.2). 

However, as stated in the previous section, absolute values are of limited interest as they 

do not take the size of the firm into account. For this reason, cash holdings will be scaled 

to the corresponding firm in the following manner:  

 

𝐶𝐴𝑆𝐻 =  𝐶 +  𝑆𝐼/ 𝑇𝐴              (3) 

 

Where: 

𝐶 = Reported level of cash at firm 

𝑆𝐼 = Reported levels of short-term investments at firm 

𝑇𝐴 = Reported total assets of firm 

 

This will allow us to interpret the level of risk in the firms relative to their size, rather 

than staring blindly at a number. By scaling cash holdings to firm size, the percentage of 

the firm’s assets consisting of highly liquid assets will be evident, which is a better metric 

of risk because of its comparability between firms.  

4.4.3.3 Stock Return Volatility 

Stock return volatility (VOL), while not a traditional measure of financial risk like those 

required by the Basel Accords, has been used to approximate the level of equity risk to 

which an organisation is exposed (see section 3.1.3). Volatility, as measured by the 

standard deviation of historical returns, also represents the perceptions of the market 
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regarding the stability of the firm, and is often affected by the actions and choices of the 

CEO or TMT. The first step in estimating the weekly average stock return volatility will 

be to calculate the weekly returns using weekly close price data downloaded from TRE. 

These returns will be calculated using the simple return formula:  

 

𝑅𝑡 =
(𝑃𝑡−𝑃𝑡−1)

𝑃𝑡−1
               (4) 

 

Where:  

𝑃𝑡 = Stock price at time t 

𝑃𝑡−1 = Stock price at time t-1 

𝑅𝑡 = Return at time t 

 

From these return values, the weekly standard deviation during the time period 2017-01-

01 to 2017-12-31, as the latest available annual reports pertain to this period. These values 

will be calculated using the sample standard deviation formula: 

 

𝑉𝑂𝐿 =  √∑ (𝑥𝑖−�̅�)2𝑁
𝑖=1

𝑁−1
              (5) 

 

Where:  

𝑁 = Number of observations 

𝑥𝑖= Observed stock return at time i 

�̅� = Average stock return during period 

 

With these values, we can see how the weekly stock returns have, on average, deviated 

from the mean return, with a larger deviation representing larger risk for that company as 

large deviations are difficult to predict and can represent a large loss or gain for 

shareholders.  

4.4.3.4 R&D Expenditure 

The fourth risk measure used in this study is firm R&D (RND) expenditure. Again 

collected from TRE, R&D as a measure for risk was discussed in section 3.1.4, and was 

deemed appropriate as it represents a financial liability for the firm, but is in many cases 

necessary to drive innovation and competitiveness on the market. To ensure that our R&D 

expenditure fairly reflects the companies, the calculations will mirror those shown above 

as follows:  

 

𝑅𝑁𝐷 =  𝑅&𝐷/𝑇𝐴              (6) 

 

Where: 

𝑅&𝐷 = Reported levels of R&D expenditure 

 

As with leverage and cash holdings, this expenditure needs to be scaled to the firms in 

order for it to be comparable between firms and an appropriate measure. The uncertain 

nature of R&D expenditure means that it lends itself naturally to being used as a risk 

measure, but is difficult to interpret without the context of firm size, which can easily be 

achieved through the above rescaling.  
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4.4.4 Independent Variables 

In order to specify the full model that will be used in this study, it is important to define 

the independent variables which will be included in the model. The independent variables 

in our model are the numerical measurements of observable characteristics of the CEOs 

included in our sample and will be used to determine whether these characteristics have 

a relationship with the above specified risk measures. When conducting multiple 

regression analysis, there are two concepts that are important to keep in mind. Firstly, 

when deciding which independent variables to include, it is worth contemplating whether 

these will make a valuable contribution to the final model by increasing its effectiveness 

(Williams, 1959, p. 23). Including irrelevant variables can make it challenging to interpret 

the results of a regression, as the displayed relationships could be skewed by these 

irrelevant variables. To ensure the relevance of our intended variables, we have relied 

upon previously established research (see section 3.2.-) that have conducted similar 

studies, and based the inclusion of variables on their results. Secondly, in order to specify 

a model that describes the actual effect and reduces random variance, parsimony, or the 

inclusion of the least amount of variables that describes the observed relationship to a 

satisfactory degree is an important principle (Vandekerckhove et al., 2015, p. 301-302). 

However, this principle most benefits predictive models rather than descriptive models 

(Vandekerckhove et al., 2015, p. 301-302), meaning that it, in our case, is of limited 

applicability as our primary purpose is to describe the relationship between CEO 

characteristics and firm risk-taking.  

 

For these reasons, our regression model will include four different independent variables 

with which we intend to model firm risk-taking behaviour. These specific variables were 

previously discussed in detail in sections 3.2.-, where their theoretical underpinnings were 

established and the results from previous studies investigating these variables were 

described and discussed.  

4.4.4.1 Gender 

Gender (GEN) is one of the primary variables of interest in this study, as previous research 

(see section 3.2.1) has shown that the gender of CEOs does potentially have an impact on 

several firm characteristics, among which; risk-taking. For this reason, we intend to 

investigate whether similar effects will be detected on the Swedish market, as equality is 

one of the cornerstones of Swedish culture (Sweden, 1 Feb 2018). In this study, Gender 

will be a binary dummy variable, with a 1 value indicating male, and 0 indicating female. 

This is because males are better represented in the role of CEO in our sample and therefore 

the more interesting segment of CEOs to directly investigate. Furthermore, as it is a binary 

dummy variable, any identified relationships for male CEOs will be inverted for female 

CEOs. 

4.4.4.2 Age 

Second in our list of independent variables is Age (AGE), which is simply the age of the 

CEO, and represents the effect of increasing CEO age on firm risk-taking. Research 

regarding this often negative relationship was detailed in section 3.2.2. Again, the reason 

for including this variable is to see whether these previously observed relationships also 

exist on the Swedish market, in order to offer recommendations for both CEOs and boards 

of directors. Age will be measured as a continuous variable as opposed to transforming it 

into a segmented dummy variable. This will allow us to detect the incremental effect of 

increasing age as opposed to a more static observation of age.  
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4.4.4.3 Nationality 

The third independent variable included in our regression analysis is the nationality (NAT) 

and, similarly, culture of the CEO. As explained in section 3.2.3, nationality represents 

certain circumstances of a person’s upbringing that may affect their attitude and 

relationship with risk later in life. As with gender, nationality will be a dummy variable 

with Swedish nationality as a 1, as these constitute the majority of our sample, and as 

previously mentioned in section 4.3, non-Swedish nationalities were grouped into 

‘Other’, as they constituted a small section of our sample.  

4.4.4.4 Tenure 

Tenure (TEN) is the fourth variable to be included in our regression, and is the time during 

which the CEO has held her position at the firm. The theory, presented in section 3.2.4 

(see Hambrick & Fukutomi, 1991; Chen, 2013; Simsek, 2007; Philpot & Peterson, 2006; 

Ting et al., 2015), explains that tenure is related to firm risk-taking, although the direction 

of the relationship is uncertain. A majority of the reviewed studies found positive linear 

relationships, while others found evidence of nonlinearity in the relationship between 

tenure and risk-taking. In this study, the sub-purpose it to see whether this observed 

nonlinearity is present or absent in the data. As such, tenure will be measured as three 

separate variables based on different increments of CEO tenure. These increments were 

balanced based on the number of observations in each increment, and resulted in the 

groupings: 1-4, 5-9, and 10+. The tenure group 5-9 will be used as the control group as it 

represents the, to us, least interesting section of tenures because of the previously 

mentioned potential for a nonlinear relationship. 

4.4.5 Control Variables 

Finally, when conducting regression analysis with any number of independent variables, 

it is also important to include control variables in order to, as the name suggests, control 

for effects found in separate studies that may supersede the effect of variables that are of 

real interest for the study (e.g. Elsaid & Ursel, 2011). In this study, the literature has 

revealed competing variables that may serve as explanations for some of the effects we 

intend to investigate. Therefore, the following number of control variables will be 

included in the regression to control for these effects.  

 

a) Education (EDU) - Some research (see Barker & Mueller, 2002) suggests that 

CEOs from certain educational backgrounds, particularly engineering, spend 

more on R&D than others, which could skew our results regarding this risk 

measure. Controlling for this effect with a dummy variable would allow us to 

detect whether this effect arises from any of our independent variables, 

educational background, or both. Therefore, educational background was divided 

into three groups: engineering, business administration, and other, with other 

being used as control group due to its lack of informational value from being 

comprised of many different educational backgrounds. 

b) Firm Size (SIZE) - An often studied variable, firm size has been connected to a 

large number of different firm outcomes, such as innovation (see Carmizón-

Zornoza et al., 2004), capital investment, R&D, advertising (see Capon et al., 

1990), and export performance (see Chetty & Hamilton, 1993). Therefore, we 

would be remiss not to include this as a control variable due to its widespread 

impact on firm outcomes. Traditionally, total assets are transformed to their 
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natural logarithm, and following the example of (Elsaid & Ursel, 2011; Perryman 

et al., 2016; Khan & Vieito, 2013), we employ the same method. 

c) Industry Sector (IND) - When conducting studies on different firm specific traits, 

it is common that these traits are shared by other firms within the same industry 

sector (Perryman et al., 2016; McClelland et al., 2010). Therefore, including a 

dummy variable which categorises the firms included in the sample will allow us 

to control for this similarity, and see whether our CEO characteristics persist 

through this inclusion. The sector ‘Consumer Discretionary’ will be used as 

control group for this set of variables, as it fulfilled the criteria suggested by Hardy 

(1993, p. 10). 

d) CEO Shareholder (CSH) - Connected to Agency Theory (section 3.4), share 

ownership is a popular method for incentivising CEOs, or other agents of the 

shareholders, to act in ways that primarily benefit shareholders, and therefore 

reduce agency problems. However, share ownership has also been shown to be 

both positively and negatively related to firm risk-taking (see Eisenmann, 2002; 

Kim & Lu, 2011), with the level of governance acting as a moderator (Kim & Lu, 

2011). Because of this potential relationship, controlling for it with a dummy 

variable would allow us to discuss its potential impact on the results of the 

regression analysis.  

4.4.6 Final Regression Model 

The variables that will be included in our OLS regression analysis have been described, 

detailed and discussed in the above sections. In total, the regression models consist of 

four independent variables (GEN, AGE, NAT & TEN) and four control variables (EDU, 

SIZE, IND & CSH) that will be applied to explain four different risk measures (LEV, 

CASH, VOL & RND). This means the complete OLS model is defined as:  

 

𝑅𝑖𝑠𝑘 𝑀𝑒𝑎𝑠𝑢𝑟𝑒 =  𝛽0 + 𝛽1𝐺𝐸𝑁 + 𝛽2𝐴𝐺𝐸 + 𝛽3𝑁𝐴𝑇 + 𝛽4𝑇𝐸𝑁 + 𝛿1𝐸𝐷𝑈 + 𝛿2𝑆𝐼𝑍𝐸 +
𝛿3𝐼𝑁𝐷 + 𝛿4𝐶𝑆𝐻 + 𝑢               (7) 

 

Where: 

𝛽0 = Intercept 

𝛽1, 𝛽2, 𝛽3, 𝛽4 = Independent variable coefficients 

𝛿1, 𝛿2, 𝛿3, 𝛿4 = Control variable coefficients 

𝑢 = Statistical error term 

 

However, conducting a regression analysis of any kind also involves the testing of these 

coefficients to determine the likelihood that they were the results of random occurrences 

rather than actual relationships. This is done using certain statistical tests which will be 

detailed in the next section. Furthermore, the analysis regarding R&D expenditure will 

be conducted on a smaller sample of 82 firms, as opposed to 284, due to the missing 

values on R&D expenditure by a large proportion of the firms, as explained in section 

4.3. 

4.4.7 Testing 

In order to determine the significance of the relationships revealed by the OLS regression 

analysis, the probability of randomly occurring correlations needs to be calculated. While 

this is normally done automatically using statistical software which provides ready-made 

outputs when conducting regression analyses, it is important to understand the context 
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and related inference to better interpret the results. Furthermore, when interpreting the 

results it is helpful to have a predetermined significance level, e.g. 5%, at which to reject 

a null hypothesis. 

 

A common measure for determining the statistical significance of a regression coefficient 

is Student’s t-test. A t-test utilises values estimated in the regression, specifically the 

estimates of coefficients (β) and standard deviation (SE), to determine the probability of 

these values being representative of the true values of the population (Wooldridge, 2013, 

p. 122). As the null hypothesis in multiple OLS regression analysis is that coefficients are 

equal to zero, or that the independent variables are not related to the dependent variable, 

the t-test is in this case built upon this assumption (Wooldridge, 2013, p. 122). This can 

be summarised in the following formula: 

 

𝑡 =
(𝛽−0)

𝑆𝐸(𝛽)
               (8) 

 

Where: 

𝛽 = OLS regression coefficient 

𝑆𝐸(𝛽) = Coefficient standard deviation estimate 

 

This test is central to the interpretation of the results of our regression as it determines 

whether to accept or reject our hypotheses, which were presented in section 3. However, 

this determination is dependent on knowing the sampling distribution of the t-statistic 

when the null hypothesis is true (Wooldridge, 2013, p. 123). Fortunately, this distribution 

is based on the sample size and number of variables included in the regression and is a t-

distribution with n-k-1 degrees of freedom (Wooldridge, 2013, p. 121, 123), with the n 

being the sample size and k being the number of variables. 

 

As a function of the t-statistics, P-values can also be used when determining whether a 

test fails or succeeds to reject a null hypothesis. P-values are used to find the smallest 

significance level at which the null hypothesis would be rejected (Wooldridge, 2013, p. 

133). The value of utilising the P-value lies in that it allows for an evaluation of the actual 

probability of a certain event occurring rather than being bound to a certain level of 

significance (Moore et al., 2011, p. 359). The P-value is often provided alongside the t-

statistic in most statistics softwares, meaning that the manual calculation is not necessary. 

In this study, we intend to utilise significance levels of 0.1, 0.05 and 0.01 in order to 

reduce the limitations placed upon us in the analysis. It also allows for discussion 

regarding the relative probabilities of different variables and possible reasons for this. 

Furthermore, this study will utilise one-tailed hypothesis testing for the directional 

hypotheses, which are for all independent variables besides nationality, as a two-tailed 

test could inflate the p-values through the decoupling of the theoretical and statistical 

hypotheses (Cho & Abe, 2013, p. 1265). However, the use of probabilistic testing for 

determining the truthfulness of the variables utilised in the analysis opens up for two 

different types of errors.  

 

A relatively simple concept, Type I and Type II errors are the two different kinds of 

mistakes that can occur during hypothesis testing. Rejecting a true null hypothesis 

constitutes a Type I error, the risk of which can be measured by the chosen significance 

for the testing (Wooldridge, 2013, p. 779). Contrarily, a Type II instead occurs when a 

false null hypothesis is not rejected. Slightly more complicated to calculate, Type II errors 

is suggested by Moore et al (2011, p. 385) to be the less serious, as retesting is likely to 
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occur. However, these errors provide a key point of insight, which is that failing to reject 

a null hypothesis, does not imply that it is true (Moore et al., 2011, p. 385).  

 

Furthermore, as our theoretical hypotheses each results in four different statistical 

hypotheses, one for each risk measure, it is necessary for us to explain when a variable is 

considered to be significantly related to ‘risk’ in general. As there exists an even number 

of statistical hypotheses for each independent variable, the rejection of theoretical 

hypotheses will follow the example set by many democratic nations, that is: majority 

rules. If three or more statistical null hypotheses are rejected by the results of the 

regression analysis, the corresponding theoretical hypothesis will be verified.  

4.5 Ethics 

4.5.1 Study-Specific Issues 

This study is based on the use of observable characteristics of different CEOs in order to 

draw conclusions about their risk-taking behaviour when running a company. This poses 

several questions regarding the ethicality of using such information. However, to preface 

the discussion it is important to remember that the information used was collected from 

databases that compile publicly available information, willingly shared by the CEOs and 

companies in their annual reports. As such, we do not perceive using this information as 

an ethical violation, or a violation of their personal integrity.  

 

Firstly, one of the primary determining factors of behaviour used in this study is the 

gender of the CEO. Gender is a sensitive issue to many and it is important to discuss how 

and why it was used. The gender of CEOs was primarily determined by their first name, 

and when that proved inconclusive, through their portraits in annual reports. This could 

have resulted in some misrepresentation as a name could have been misinterpreted or a 

misclassified due to non-binary gender identification. This is an issue of which we are 

aware, but for a quantitative study with its inherent limitations, we do not see any way of 

improving this binarity bias.  

 

The gender division was, as previously mentioned, binary. This is commonplace in 

previous research and during the literature review, no studies using gender as a variable 

have included any non-binary options for those who do not identify themselves as male 

or female. However, in our opinion, representing gender as a binary variable is somewhat 

misleading as gender is a social construct and simply representing it as ‘men’ and 

‘women’ fails to respect the many other gender types (Johnson & Repta, 2012, p. 17-18). 

Therefore, we propose that future research either attempts to be more inclusive towards 

non-binarity, or alternatively reform their variables to represent sex rather than gender. 

However, the terminology used in previous studies will be maintained for the sake of 

literary consistency. 

 

Secondly, if the results of our study were to be misinterpreted or overly adhered to, they 

could be the grounds for discrimination. Age, gender and nationality are all variables that 

represent groups of people who can, depending on the outcome of this study, be exposed 

to maltreatment. Bigotry, ageism, racism and sexism are real and prevalent issues in our 

society and misuse of our results could potentially further these types of agendas. 

Therefore, we feel that it is important to emphasise that the results of this study will be 

broad generalisations and representative relationships that are in no way applicable to any 
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individual person. The results will simply indicate tendencies that could be important to 

keep in mind when evaluating potential hires, but should not be used as determining 

factors for employment. Especially among CEOs, their individual characteristics will be 

important when running a company, but there are other factors than those included in our 

study that can influence their behaviour, as no two people are exactly alike.  

 

This is emphasised in our study by the fact that no individuals are singled out and the data 

on CEO characteristics are simply used for statistical analysis where descriptive 

relationships are produced. We have no intention of making statements or 

recommendations regarding any individual CEO’s strategy regarding risk and how it 

affects that specific company. Rather, this study focuses on examining potential 

relationships between different observable factors regarding companies, not causal 

relationships, meaning that this study is not a test of the effect of, for example, replacing 

a CEO.  

 

Lastly, we do not find any ethical implications of the variable ‘tenure’ as it is refers to the 

length of the CEOs’ current employment, which is not a factor based on any social 

characteristics, but rather a factor tied to the company itself. We do not foresee any 

discriminatory issues based on the tenure of a CEO, and for this reason we do not believe 

it warrants further discussion.  

4.5.2 Research Issues 

Separate from the above discussion of the potential social implications of this study, there 

are several issues related specifically to BA research which need to be discussed. Bell & 

Bryman (2007, p. 67-70) offer a comprehensive breakdown and summary of these issues 

and their relation to management research, each of which will be further detailed below. 

While this study is not, primarily, within the field of management, it is still exposed to 

many of the same issues, which is why we feel this section is pertinent to our research 

objective. 

4.5.2.1 Conflicts of Interest and Affiliation Bias 

As a central ethical issue within many fields of research, Bell & Bryman (2007, p. 67) 

explain that any affiliation, especially financial affiliation, between the researchers and 

their subjects may cause conflicts of interest and introduce bias to the results. For this 

study, neither author has any express ties to any company included in the sample, 

bettering our chances for maintaining objectivity when conducting analysis and 

interpreting results. However, some indirect financial ties exist as one of the authors is 

currently invested in several funds which deal in Swedish stocks. But as none of these 

companies have directly offered funds or aid towards the completion of this research, 

these loose investment ties are not deemed to be sufficient cause for concern regarding 

the potential introduction of affiliation bias.  

4.5.2.2 Power Relations 

Within research, the relation of power between the researcher and subject is a sensitive 

issue and primarily deals with the concept of informed consent (Bell & Bryman, 2007, p. 

67-68). As this study is concerned with many high-status individuals who, historically, 

are somewhat unwilling to divulge personal information regarding themselves (Hambrick 

& Mason, 1984, p. 196), informed consent is difficult to ensure. However, the information 

regarding the CEOs used in this study is publically available and is not used on a personal 
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level, but rather to determine large-scale generalisations regarding Swedish CEOs as a 

whole.  

4.5.2.3 Harm, Wrongdoing and Risk 

The risk of physical harming research subjects in social studies is very low, however, Bell 

& Bryman (2007, p. 68) suggest that the researchers should instead consider the risk of 

wrongdoings against the participants. Wrongdoings against the participants entail 

subjecting to processes that dehumanise them and simply treat them as data required to 

reach a result (Bell & Bryman, 2007, p. 68). While this is, in essence, what this study 

aims to do, it is difficult to avoid when using quantitative data where there is no real 

relationship or interaction with the participants. But as we previously stated, our results 

will not pertain to any specific individual but rather show observed tendencies and 

relationships within the data. 

4.5.2.4 Confidentiality and Anonymity 

The concepts of confidentiality and anonymity are related but aim to protect different 

aspects of the participants. Confidentiality is the protection of information gathered from 

individuals or organisation, whereas anonymity focuses on the protection of personal 

information regarding the research participants (Bell & Bryman, 2007, p. 69). In our 

study, no confidential information is used and information presented is collected from 

official annual reports. This information will not be presented in a manner that reveals 

information regarding specific companies, but rather as descriptive statistics of the entire 

sample. The same to the information regarding CEOs, as no personal information 

regarding specific individuals will be shared. However, during the data collection, 

information such as names and addresses were retrieved, but will not be used in the 

presented results and will remain confidential.   
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5.0 Results & Analysis 

 
This chapter begins with a brief introduction to the chapter and a restatement of the 

theoretical hypotheses. Following this, descriptive statistics of the variables are 

presented, which emanates into a presentation of the potential multicollinearity. 

Continuing, the results of the regression analysis are presented, analysed and 

reconnected to previous literature. 

 

5.1 Introduction to Results and Hypotheses 

This chapter will be used to present our data and the results of the statistical analysis of 

said data. Primarily, the section will be dedicated to the presentation of the regression 

analyses conducted to meet the purpose and sub-purpose of our study. Again, the purpose 

of this study is to investigate the relationship between CEO characteristics and firm risk-

taking, meaning that multiple linear regression has been utilised to describe the 

relationships of the different characteristics on firm risk-taking, with the sub-purpose 

being to investigate whether a nonlinear relationship exists between tenure and risk. The 

hypotheses used for these regression analyses were presented in sections 3.2.-, but were 

stated as follows: 

 

H1: Male CEOs are positively related to firm risk-taking.  

H2: CEO age is negatively related to firm risk-taking. 

H3: CEO nationality is significantly related to firm risk-taking. 

H4a: There is a positive relationship between tenure and firm risk-taking. 

H4b: There is a nonlinear relationship between tenure and firm risk-taking, where the 

relationship moves from positive to negative. 

 

A sample of 284 Swedish non-financial firms listed on Nasdaq Nordic were used to 

investigate the above hypotheses using one-tailed and two-tailed significance testing, 

with specifics regarding significance levels and testing available in section 4.4.7. A 

number of control variables, specified in section 4.4.5, were also included in the 

regression analysis to control for their potential effects on our dependent variables. 

Furthermore, the intercorrelation between these control variables and our independent 

variables was investigated to ensure that no multicollinearity was present in the dataset. 

 

The following section (5.2) will begin the analysis by describing the dataset, i.e. the 

variables included in the study, using descriptive statistics. This will be followed by a 

description and discussion regarding the distribution of the variables, and whether these 

fulfill the assumptions of OLS. Finally, section 5.2 will conclude with a discussion 

regarding the implications of multicollinearity in the dataset.   

5.2 Descriptive Statistics 

5.2.1 Demographic Variables 

The dataset used in this study is primarily comprised of the characteristics data regarding 

the CEOs of listed Swedish firms. As mentioned previously, 284 observations have been 
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collected and will in this section be presented using tables and figures. One of the primary 

variables of interest in this study is the gender of the CEOs as previous literature and 

theory suggests that there is a difference in risk-taking between men and women. In our 

sample, the division between male and female CEOs was uneven, with 93% men and 7% 

women, see figure 4.  

 
Figure 4: Gender distribution between men and women in sample. 

 

Because of this uneven distribution, the accuracy and informational value of the variable 

becomes impaired, and hence the results regarding gender lose a certain degree of 

validity. A more equal representation between male and female CEOs within the sample 

would have improved the analysis and allowed for more definitive conclusions regarding 

the relationship between gender and risk-taking among Swedish CEOs. According to 

Fortune (2018), 5.9% of the 1000 largest companies in the U.S. are run by female CEOs. 

This implies that even though we have an uneven distribution of men and women, our 

sample of 7% women could be considered representative of the current distribution of 

CEO gender on the market.  

 

Continuing with age, our sample contains an approximately normal distribution of age 

with a large proportion of the observed CEOs ranging from 47 to 58 years old (see figure 

5). A possible explanation for this could be that the CEO position requires experience and 

knowledge which is acquired over time. Thus, it is not surprising that the distribution of 

CEO age in our sample peaks in the mid- to late 50’s. Moreover, the current retirement 

age in Sweden is 67 years old (Pensionsmyndigheten, 2017), therefore the low proportion 

of the sample between ages 67-75 is to be expected as many choose to retire at this age.  

Thus, the distribution appears to exhibit some kurtosis and skewness to the right, however 

not to a degree that would severely affect the outcome of the analyses.  
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Figure 5: Distribution of CEO Age. 

 

From the distribution and the below table (Table 1), it is also evident that the majority of 

our CEOs do not fit the classic definition of “young”, with the mean and median age of 

our sample being 53. With the average deviation from that age being between six and 

seven years that means that approximately 95% of our sample consists of CEOs aged 

between 40-66 years old, with the youngest being 35 and the oldest being 75 years old.  

Unsurprisingly, the nationality of CEOs included in this sample was predominantly 

Swedish, with 76.4% of CEOs being of Swedish origin (see figure 6). As no other 

nationality represented a suitably large subset of our sample, all CEOs of non-Swedish 

nationality were grouped into a single category, as described in section 4.4.4.3. This 

means that while we are able to investigate the relationship between Swedish CEOs and 

the risk-taking of their firms, we are unable to show any relationships between, or draw 

any conclusions regarding, the risk-taking of firms and the nationality of their non-

Swedish CEOs.  

 

 
  Mean Median    Min Max Standard Deviation n 

 
Age  53 53     35 75 6.57   284 

Men  53  

Women  51        

 
 

Table 1 - Descriptive statistics of age of sampled CEOs 
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Figure 6: Distribution of CEO Nationality. 

 

The last independent variable, CEO tenure, is potentially not linearly related to firm risk-

taking, as is suggested by theory (see section 3.2.4). Therefore, it has been divided into 

three separate subdivisions (1-4 years, 5-9 years, and 10+ years) which each contains 

approximately one third of the sample (see Table 2) in order to observe any non-linear 

tendencies that may appear as tenure increases. For the entire sample, CEO tenure ranges 

from one to 34 years, with a mean of seven and standard deviation of 6.27 years. This 

means, when considered together with the median of five, that a large part of our sampled 

CEO have a relatively low tenure. This is again confirmed by the decreasing size of the 

subdivisions as tenure increases.  

 

Similarly, the respective means of the subdivisions are 2, 7, and 16 with corresponding 

standard deviations of 1.06, 1.39, and 5.38. The relatively larger standard deviation of the 

10+ division comes as a result of the larger range of tenures included in this segment. 

However, as 74% of our sample is included in the first two subdivisions which range from 

one to nine years tenure, we consider a tenure of ten years or more to be classified as a 

‘long’ tenure, and should capture the nonlinear tendencies that were suggested by theory.  

 
Mean Median    Min Max Standard Deviation n 

 
Tenure  7 5    1 34 6.27   284 

 
Tenure 1-4 2 2    1 4 1.06   120 

Tenure 5-9 7 6    5 9 1.39   90 

Tenure 10+ 16 15    10 34 5.38   74 

 
 

Table 2 - Descriptive statistics of sample CEO tenure. 
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5.2.2 Dependent & Control Variables  

The dependent variables used as proxy for firm risk-taking used in this study were 

comprised of publicly available information published in annual reports. A summary of 

these variables can be found in Table 3, which contains the mean, median, min, max, 

standard deviation and sample size for each variable. The values mostly assume sizes one 

would expect with exception to leverage ratio, where the min and max revealed extreme 

values of -1106% and 388% respectively. An examination revealed that the negative 

value arose due to the firm’s negative equity, as their total liabilities exceeded the value 

of their total assets. Cash holdings also exhibited a large degree of variation with a min 

value of 0.05% and a max value of 97.4%. A possible explanation for the variation in 

cash holdings could be that the different industry sectors have varying needs for cash. 

This is further discussed in section 5.3. These extreme values were also the primary 

reason for the winsorisation of the variables discussed in section 4.3. 

Furthermore, the distribution between the different educational backgrounds appeared as 

expected, with the role of CEO being dominated by business administrators and 

engineers. The gender distribution previously discussed in section 5.2.1 reappeared here 

with the small percentage of females being unevenly distributed between the different 

educational backgrounds.  

Cash Holdings and R&D Expenditure are presented as % of total assets. Leverage Ratio is Total 

Liabilities/Total Equity. Sample of R&D Expenditure is smaller due to missing data as R&D 

Expenditure is not a required disclosure. Stock Return Volatility is the standard deviation of stock 

returns during 2017 for each firm. Vol = Volatility. BA = Business Administration. IT = Information 

Technology. CDiscretionary = Consumer Discretionary. CStaples = Consumer Staples. 

 
Mean Median    Min Max Standard Deviation n 

 
Risk Measures 

Cash Holdings, % 14.0 8.1    0.05 97.4 17.6        284  

Leverage Ratio, % 54.4 47.0    -1106 388 92   284  

R&D Expenditure, % 8.13 4.14    0 62.8 10.9   82 

Stock Return Vol, % 4.47 3.95    1.34 19.1 2.24   284  

 
   % Men Women   Mean Standard Deviation n 

 
Control Variables  

Education         284 

 Engineer 34.5 33.4 1.1     98 

 BA  44.7 41.2 3.5     127 

 Other  20.8 18.7 2.1     59 

Shareholder, Yes  94.7 88.0 6.7     269 

Total Assets, MSEK      1671 2391   284 

Industry Sector         284 

Telecom  1.8       5 

Health Care 17.6       50 

IT  16.5       47 

Industrials 27.8       79 

Real Estate 7.0       20 

CDiscretionary 18.0       51 

Utilities  0.7       2 

Energy  1.8       5 

CStaples  3.5       10 

Materials 5.3       15 

 
 

Table 3 - Descriptive statistics of dependent variables and control variables. 
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Moreover, the value of assets in our sample of companies varied to a large degree. With 

a mean of 1671 MSEK and a standard deviation of 2391 MSEK, the sample exhibits 

qualities that were expected. This is because the sample includes most Small-, Mid-, and 

Large-Cap firms listed in Sweden, meaning that the sample covers a large variety of firms 

with different capital structures. These differences in capital structure and size could also 

be attributed to the different industry sectors as certain sectors require more highly valued 

assets. However, as also revealed in Table 3, some of the industry sectors have a low 

representation in our sample, meaning that this could skew the distribution of the assets 

in our sample.  

5.2.3 Multicollinearity 

Finally, in order to assess the suitability of all our variables for regression analysis, a 

correlation matrix has been constructed. It allows us to check for relationships among our 

independent and control variables, which can lead to multicollinearity. High levels of 

multicollinearity within the dataset can introduce bias into model estimates of standard 

errors and coefficients (Aylin, 2010, p. 370), which can impact their credibility and and 

stability (Gorman, 2010, p. 69) as well as the interpretation of results and hypothesis 

testing (Aylin, 2010, p. 370). The full results of the multicollinearity testing can be found 

in Appendix 1, and a brief summary of the results will be described and analysed here.  

 

The expectation before conducting the analysis was to find positive correlation between 

age and tenure, as logic would suggest that older CEOs have a greater chance of having 

held their position for a longer period of time. This intuition was tentatively confirmed as 

significant correlation between the different tenure brackets and age was found. However, 

the degree of correlation did not exceed 0.19 at a 1% level of significance, which we deem 

to be sufficiently low so as to not negatively impact our regression. To affirm this, careful 

consideration was placed on the VIF-values provided by the regression analysis, which 

indicate whether multicollinearity appears to interfere with the results.  

 

Furthermore, significant correlation was found between CEO gender and educational 

background, reaffirming the observation regarding the uneven distribution of female 

CEOs among the different educational backgrounds made in the previous section. A slight 

negative correlation was also found between total assets and long tenures, indicating that 

smaller firms retain the same CEO for longer periods of time. Similarly, shorter tenured 

CEOs appear to be less likely to own stocks in the firms which they run. While interesting 

observations, it is our opinion that none of these correlations are likely to impact the 

results of the regression analysis in any significant way.  

5.3 Regression Analysis 

In order to gather results that will help us achieve the purpose and sub-purpose of this 

study, it was considered suitable to use regression analysis on each of the four observable 

risk proxies; cash holdings, leverage ratio, R&D expenditure, and stock return volatility. 

This allowed us to determine whether statistically significant relationships between our 

independent variables; gender, age, nationality, and tenure, and the previously mentioned 

winsorised dependent variables exists, and to what degree these relationships manifest. 

Generally, the independent variables included in this study did not exhibit statistically 

significant relationships with the dependent variables, with a few exceptions. Tenure 

groups 1-4 and 10+ proved to be significantly related to stock return volatility (positive) 
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and leverage ratio (negative) respectively, and age was positively related to cash holdings. 

These results, which can be fully viewed in table 4, will be further discussed below, but 

were, in general, not in line with previous research, as several studies have presented 

significant relationships that were used as a basis for this study. None of the regression 

models exhibited alarming VIF values, as these remained close to 1 (see Appendix 2).  

 

 

 

 

 

* = significant at 10% level. ** = significant at 5% level. *** = significant at 1% level. Coefficients 

multiplied by 100 for improved readability. Dependent variables are winsorised. Coefficients 

concerning Cash have been multiplied by -1 to counteract the inverse relationship explained in section 

3.1.2 and simplify the interpretation of the table. ‘Tenure 5-9’ and ‘Other Educational Background’ 

were theoretically unlikely to provide informational value and were therefore uncoded. Natural 

logarithm of total assets used in regression. For industry sectors, ‘Consumer Discretionary’ was used 

as control group for this set of control variables, due to its attractive qualities.  

 
Risk Measures  Cash  Leverage R&D  Stock Volatility 

 
R-Squared  29.03%  38.68%  35.14%  25.05% 

 
Constant   51.7***  12.4***  11.30  -6.25 

Independent Variables 

Gender 

Male  0.38  0.043  3.63  -7.8 

Age   -0.153*  -0.0127  0.108  0.180 

Nationality 

Swedish  1.16  -0.119  3.06  2.39 

Tenure 

1-4 Years 1.68  0.176  0.00  13.88** 

5-9 Years -  -  -  - 

10+ Years 0.09  -0.366*  -0.72  -0.16 

 

Control Variables 

Education 

 Engineer -3.94*  0.373  3.25  -11.74 

 BA  -3.42*  0.213  1.83  -14.02 

 Other  -  -  -  - 

Shareholder 

 Yes  4.42  0.031  0.72  33.2** 

Total Assets  2.09***  -0.36***  1.057**  3.82** 

Industry Sector 

Telecom  -0.36  -0.467  2.01  41.5* 

Health Care -9.83***  0.93***  7.37**  -2.37 

IT  -3.22  0.56*  7.21*  -7.7 

Industrials 1.18  -0.072  1.68  13.81 

Real Estate 5.13  -0.685*  -1  71.8*** 

CDiscretionary -  -  -  - 

Utilities  -8.04  -1.46  -1  15.8 

Energy  -4.69  0.054  -4.22  13.3 

CStaples  -1.34  -0.547  -1  -9.3 

Materials -2.00  0.006  -1.37  -14.6 

 
1 Missing due to reduced sample size of R&D, as explained in section 4.3. 

 

Table 4 - Results of multiple regression. 
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Gender 

As can be seen in table 4, the independent variable gender shows no significant 

relationships with any of the four risk proxies. This means that there is no observable, 

non-random relationship that would indicate the presence of a measurable effect on risk 

as a result of the gender of a CEO. This contradicts results from several studies reviewed 

previously. Faccio et al. (2016), Elsaid & Ursel (2011), Perryman et al (2016), Martin et 

al. (2009), and Khan & Vieito (2013) all found that female CEOs consistently take less 

risks than male CEOs and exhibit more risk-averse behaviour.  

 

Apart from the non-significance, there were some deviations in our data from previous 

results, as the coefficient between male CEOs and the risk proxy stock volatility was not 

aligned with the expectations expressed in our hypothesis. This expresses some support 

for the results found in Ting et al. (2015), which indicated that female CEOs take greater 

risks than their male counterparts. However, the coefficient for stock volatility is 

relatively close to zero, and with an insignificant absolute value of 0.078 it does not 

indicate a strong relationship in our sample. This does, however, indicate that male CEOs 

are perceived as less risky by the market, which contradicts results by previous studies.  

 

Furthermore, our results show positive relationships between male CEOs and the risk 

proxies cash holdings, leverage ratio and R&D expenditures. This is in accordance with 

both our expectations and previous research concerning different risk proxies. While 

these results were non-significant, they indicate a relationship present in the data, which 

is not generalisable, but still observable. This non-significance could be as a result of the 

sample size used in this study. Female CEOs represented a small proportion of the 

sampled CEOs (7%), meaning that a larger sample would have been a better 

representation of the population as a whole.  

 

These contradictory results, paired with their non-significance, means that we are unable 

to conclude whether male CEOs are positively related to firm risk-taking, and will 

therefore reject H1. 

 

Age 

Moving on to the second independent variable in our regression, age, similar 

contradicting results have been found. One significant relationship with cash holdings 

was established by the regression analysis (see table 4), and the coefficient was in line 

with the expectations established from previous research. Results from previous research 

(see Serfling, 2014; Barker & Muller, 2002; Chowdhury & Fink, 2017; Ting et al., 2015) 

has largely suggested that as a CEO ages, she is less inclined to expose the firm to risk 

and will therefore mitigate the risk-taking of the firm. However, the presence of positive 

coefficients between the different risk proxies R&D and stock volatility and CEO age 

seems to suggest the opposite, which is more consistent with the results of Chevalier & 

Ellison (1999), who found that younger managers are more risk averse. However, in a 

similar outcome to that of gender, the coefficients for these two variables are non-

significant and close to zero, showing that the observed relationships in the data are 

uncertain, and unlikely to reappear in a reexamination using a larger dataset. The only 

results consistent with our expectations were against cash holdings and leverage ratio, 

where these increased with the age of the CEO, contradicting our other results and 

indicating that older CEOs are more risk averse, with one of the results being significant. 
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However, these results lead to a rejection of H2, as the majority of the estimated age 

coefficients were non-significant, with half being positive. This means that the regression 

analysis was unable to conclusively identify that CEO age is negatively related to firm 

risk-taking.  

 

Nationality 

Nationality, the third independent variable tested, again showed no significant results 

when tested against the risk proxies (see table 4). However, a majority of the coefficients 

displayed relationships that are in line with the theory presented in section 3.2.3. Both 

Rahman et al. (2017) and Nielsen & Nielsen (2013) found that nationality had an impact 

on firm performance, while Pan et al. (2018) and Frijns et al., (2013) found that CEOs 

from a nationality that scored higher on Hofstede’s UAI index were less inclined to take 

firm-level risks. Our results are in line with these previous findings, as CEOs of Swedish 

nationality hold less cash and spend more on R&D than the non-Swedish CEOs included 

in our dataset, with their stocks being more volatile. While ‘Nationality - Swedish’ was 

negatively related to leverage ratio, this coefficient was close to zero with an absolute 

value of 0.00119. As previously stated, this low coefficient indicates that the relationship 

is highly uncertain.  

 

Furthermore, the analysis of nationality was hampered by the sample used in this study. 

A majority (76.4%) of the CEOs included in the sample were of Swedish nationality, 

meaning that there was low representation of other nationalities, forcing the grouping of 

non-Swedish nationalities used in the analysis.  

 

The formulation of this hypothesis as “CEO nationality is significantly related to firm 

risk-taking” meant that any significant result would have supported this hypothesis. 

However, as none were found, H3 is rejected at all significance levels. 

 

Tenure 

The fourth and last of our independent variables, tenure, showed statistically significant 

results between the tenure group 1-4 and stock volatility, and tenure 10+ and leverage 

ratio. As mentioned previously in section 4.4.4.4., tenure group 5-9 was used as the 

control group as it was the group of least interest to us due to the potential for a non-linear 

relationship between risk and tenure (see Hambrick & Fukutomi, 1991; Chen, 2013), 

which would more likely manifest in the earlier and later years of tenure. This nonlinearity 

was partially observable in the regressions of both stock volatility and leverage ratio, 

where the significant coefficients for tenure changed direction as tenure increased. The 

stock volatility regression showed that tenure 1-4 had a significant positive coefficient of 

0.1388, with tenure 10+ having a non-significant negative coefficient of -0.0016. This 

indicates that risk-taking increases among CEOs during the early stages of the tenure 

cycle, but decreases at later stages, thus forming a nonlinear relationship. The reverse 

pattern was displayed in the leverage ratio regression, with tenure group 1-4 being 

positively but non-significantly related by 0.00176, which changed to a significant 

negative coefficient of -0.00366 for tenure 10+. However, this level of significance was 

not found in the other two regression models but similar patterns in the coefficients was 

observed in one of them.  

 

A less explicit pattern can be seen between cash holdings and tenure, where cash 

decreases as tenure increases. This is more in line with results by Ting et al. (2015) and 

Philpot & Peterson (2006), who’s findings suggest that CEOs will assume more risk as 
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their tenure increases. However, as none of these results are statistically significant, they 

do not provide sufficient evidence against the null-hypothesis.  

 

Therefore, H4a will be rejected due to insufficient statistical evidence. While significant 

coefficients were observed between stock volatility and tenure and leverage ratio and 

tenure, these do not lend evidence towards H4a as it assumes a positive relationship 

between tenure and risk, meaning that the signs for both groups would have needed to be 

positive for a rejection of the null hypothesis.  

 

H4b will be rejected as the results were only partially significant towards stock volatility 

and leverage ratio, and while some other coefficients matched the predicted relationships, 

these were non-significant.  

 

Control Variables 

In this regression analysis, a total of four control variables were included to better isolate 

the relationships between our independent and dependent variables and control these 

relationships for other, more common, effects. Firstly, the Educational Background of the 

CEO was included as a control variable because previous research (see Barker & Mueller, 

2002) indicated that engineers invest more in R&D. However, this results was not 

reflected within our dataset, as no significant relationship between educational 

background and R&D expenditure was found. The same was true for leverage ratio and 

stock volatility. However, educational background within both engineering and BA was 

significantly positively related towards cash holdings, indicating that these educational 

groups conserve more cash than ‘Other’ educational backgrounds. Furthermore, due to 

its informational inferiority, the educational group ‘Other’ was used as control group, and 

thus excluded from the regression equation. As observable in table 4, the two identified 

groups of educational backgrounds were engineering and business administration, and 

shared signs for each dependent variable, meaning that the two groups were not 

significantly different from each other.  

 

The second control variable, CEO Share Ownership, shows similar results as the previous 

control variable in the sense that only one significant result was found between stock 

volatility and CEO share ownership. For all of the risk proxies, positive associations 

between share ownership and risk were observed, meaning that CEOs within the sample 

that hold stocks in their company take more risks compared to those that do not hold 

stocks. Furthermore, the large coefficient between stock volatility and share ownership 

indicates that the market perceives these firms as significantly more risky than firms run 

by non-owner CEOs.  

 

Moving on to Total Assets, significant results between four of the four risk proxies; cash 

holdings, leverage ratio, R&D, and stock volatility, and this control variable were found 

(see table 4). This is in line with our expectations as firm size is one of the most popular 

firm related variables to study and has been linked to a large number of firm-related 

outcomes (see Carmizón-Zornoza et al., 2004; Capon et al., 1990; Chetty & Hamilton, 

1993). The significance of these relationships implies that large firms hold less cash, 

maintain less debt while investing more in R&D, while being perceived as more risky by 

the market. At 1- and 5% significance levels the results are generalisable to the 

population, meaning that similar relationships are likely to be found in other datasets 

made up of primarily Swedish firms.  
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The last control variable, Industry Sector, is used to control for firm specific traits that 

are often shared within the same industry sectors (Perryman et al., 2016) and provides 

some significant results. As can be seen in table 4, significant relationships can be 

observed with healthcare, IT, real estate and telecom. Health care firms hold significantly 

more cash than the control group while spending more on R&D, which appears to be 

partially funded through debt. IT is significantly related to leverage ratio and R&D. This 

indicates that IT firms in our sample innovate and develop new products. Finally, both 

the real estate and telecom sectors show strong significant relationships with stock 

volatility, with positive signs, with real estate maintaining less financial leverage than the 

control group. This means that the market perceives these two sectors as risky.  
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6.0 Discussion 

 
In this chapter, the results of the regression analysis are discussed with regards to 

previous literature, theory, and our expectations. As well as reconnecting our results to 

statements made earlier in the study, space is also made for our own reflections, 

interpretations and possible explanations for our obtained results.  

 
 

The purpose of this study was to investigate whether there exists an observable 

relationship between different CEO characteristics and the risk-taking of the firm. 

Furthermore, this study had the sub-purpose of investigating whether the relationship 

between tenure and risk-taking was nonlinear. To test this, a dataset containing the 

characteristics of 284 CEOs that run firms listed on Nasdaq Nordic was constructed and 

complemented with firm-specific information used to determine the level of risk to which 

the firms were exposed. Although we did not find many significant results in our 

regression analysis, we have found interesting relationships and patterns within our 

sample which we will further discuss in this section.  

 

Beginning with our dataset, the restrictions placed upon it (presented in section 1.5) at the 

outset of this study served two primary purposes. Firstly, they reduced the amount of 

available observations for our dataset, and thereby assured that the data could be collected 

and analysed by us within the allotted time given for the completion of this thesis. 

Secondly, the delimitations also served to cover the identified research gap by focusing 

the analysis on the Swedish market. An alternative strategy would have been to collect 

time series data which would have resulted in more observations and possibly more 

representative results. However, our chosen strategy also leads to some limitations in our 

analysis, specifically regarding nationality and gender.  

 

Due to the limited number of foreign CEOs, the nationality variable was limited to 

‘Swedish’ and ‘Other’, where other contained many different nationalities, many of 

which have differing cultures and levels of uncertainty avoidance (Hofstede, 1980, 2001), 

meaning that the mix of nationalities most likely resulted in a non-descriptive variable. A 

larger sample gathered from different nations would have allowed us to better form 

groups of different nationalities rather than just one. This would also have led to a better 

understanding of the relationship between nationality and risk-taking. Similarly, our 

limited dataset resulted in an uneven distribution of men and women and while the 

proportion of female CEOs exceeded that of the firms on the Fortune 1000 list, more 

observations would have allowed for better representation of female CEOs.  

 

As reported in table 4, our results show that male CEOs in our sample take more risks in 

terms of financial leverage, which the market then perceives as less risky. This directly 

contradicts the results by Ting et al. (2015) who found that female CEOs take higher risk 

within these two categories. However, as their results were found using Malaysian data, 

our results suggest there could be a difference regarding the amount of risk female CEOs 

take on the Swedish market. Our results more similarly reflect those of Faccio et al. (2016) 

who found that female European CEOs take less risks that their male counterparts, 

suggesting certain similarities between Swedish and a more general European business 

culture, however this statement requires further study. Furthermore, Elsaid & Ursel 

(2011) found that a change from a male to female CEO had a negative effect on risk-
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taking. Thus, the one negative relationship between male CEOs and firm risk-taking, 

indicates that firms led by female CEOs are perceived as more risky by the market. This 

could suggest the presence of the ‘glass cliff’ phenomenon on the Swedish market. The 

glass cliff is the tendency of women being assigned to high-level positions when firms 

already finds themselves in precarious situations (Ryan & Haslam, 2005, p. 86-87), and 

could potentially explain the contradictory results found in our study. Khan & Vieito 

(2013) also found a tendency among U.S. firms that women are usually employed in 

smaller firms, which are inherently riskier. This tendency can also be observed in our 

sample, although to a non-significant degree (see appendix 1), which could also serve as 

an explanation for the results seen in our study, however, a deeper analysis would be 

needed to determine causality.  

 

Continuing with age, the theory presented in section 3.2.2 suggests that younger CEOs 

tend to assume more risk in an effort to build a positive reputation and assert themselves 

in their workplace (see Prendergast & Stole, 1996). Furthermore, Dechow & Sloan (1991) 

suggest that CEOs expend less capital on R&D as they approach retirement, as they will 

be unable to benefit from the potential positive outcomes. However, these tendencies 

were not observed within our sample, as the regression analyses displayed in table 4 show 

that R&D expenditure increases among CEOs as they age. This indicates that young 

CEOs on the Swedish market are more risk averse, and do not possess the qualities 

observed by Prendergast & Stole, and that older Swedish CEOs are less affected by an 

approaching retirement. This is reflected by a slight increase in stock volatility as the 

CEO ages, indicating that the market puts less trust in older CEOs. The observed positive 

relationships between age and R&D expenditure could potentially be explained by an 

increasing degree of confidence among older CEOs. There is anecdotal evidence that 

knowledge and experience contribute to both social and professional confidence, meaning 

that more risk-taking would occur as the CEO ages because they gain the confidence to 

do so. Furthermore, Dechow & Sloan offer an alternative explanation connected to 

Agency Theory, saying that the tendency for older CEOs to take less risks, which can be 

considered an agency cost, can be mitigated by implementing payment structures that tie 

CEO remuneration to firm performance by, for example, stock ownership. In our sample, 

the large majority of CEOs are shareholders in their own firms, which could explain why 

there is an observed positive association between age and R&D expenditure.  

 

Contradictory to this previously discussed behaviour, CEO age showed a positive 

relationship to cash holdings and negative relationship to leverage ratio, thus they take 

less risk when looking at these two variables. This means that younger CEOs hold less 

cash and more debt and are therefore more exposed to liquidity and credit risk, while 

older CEOs appear more cautions in these respects and hold more cash and less debt as a 

result. A possible reason for this could be that older CEOs have experienced more extreme 

negative outcomes, such as the bursting of the IT bubble, and are therefore more aware 

of the potential negative effects of risk. Bernile et al. (2017) and Kim & Lee (2014) both 

find that exposure earlier in life to negative outcomes can affect risk-taking later in life, 

which could be reflected in our results regarding cash holdings and leverage ratio. 

 

Among Swedish CEOs, there were no significant relationships between any risk measures 

included in this study. In our sample, the results were mostly in line with those of previous 

research, as Swedish CEOs, who are from a culture with low uncertainty avoidance, seem 

to take more risks than non-Swedish CEOs. However, the sample used for this analysis 

was, as previously discussed, insufficient for drawing conclusive conclusions regarding 
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the relationship between nationality and risk-taking, and a sample using data from 

multiple different countries would most probably have achieved better, more informative, 

results. Furthermore, we noticed while processing the data that the definition of 

nationality used by Amadeus was unclear. This was because it was not evident whether 

nationality was based on place of birth, citizenship, or parentage. Our interpretation is 

that nationality was based on citizenship, as we noticed that some Swedish CEOs had 

nationalities of more than one country where they had previously worked while having 

no personal connection that we could find. This limitation of the data also meant that we 

were unable to capture any subcultural background of the CEOs as the nationality, as 

presented on Amadeus, did not contain such information regarding national subcultures. 

This type of information could have benefitted our analysis, especially when focusing on 

a single country and could be the subject of further study. 

 

Moving on to CEO tenure, the results from this variable proved most interesting from a 

statistical standpoint as some of the results proved to be statistically significant (see table 

4). The decision to separate tenure into three separate groupings came as a result of the 

findings of previous studies (Hambrick & Fukutomi, 1991; Chen, 2013) that suggested 

that the relationship between tenure and risk was nonlinear, increasing during shorter 

tenures and decreasing during longer tenures. Therefore, positive coefficients on all 

groupings would indicate that these results were not reflected in our data. However, this 

did not occur and our results, as previously mentioned, reflected the nonlinear pattern in 

more than one risk measure. This nonlinearity is interesting as it indicates that CEOs with 

longer tenures reach a level of comfort in their position, or paradigm as Hambrick & 

Fukutomi (1991) call it, where they become reluctant to alter and evolve their business 

strategies, and as a result, take less risks while working to maintain the status quo. This 

explanation was developed further by Simsek (2007) who proposed that longer tenure 

links more of the CEOs human capital to the firm itself, which demotivates risk-taking as 

it jeopardises the future income of the CEO, as suggested by loss aversion (Tversky & 

Kahneman, 1991). As explained in sections 3.3 and 3.4, this also connects to agency 

theory, as the interconnectivity between the performance of the firm and the CEOs human 

capital decreases the risk of agency problems, because the self-interest of the CEO aligns 

with the interest of the shareholders (see Bosse & Phillips, 2016; Eisenhardt, 1989). Our 

results suggest that risk-taking decreases with longer tenures, lending support for the 

above theories regarding human capital and its connection to risk and tenure.  

 

However, our sample also exhibits characteristics in line with previous results which 

show a positive relationship between tenure and risk-taking (see Ting et al, 2015; Philpot 

& Petersen, 2006; Simsek, 2007), as all tenure groups were positively associated with 

cash holdings. These results were non-significant indicating that they are not observable 

in the general population of Swedish firms, but are an indication that tenure could 

potentially be positively related to risk taking. But this indication is contested by the 

results from the remaining regressions, as these indicate the presence of the previously 

discussed nonlinear relationship between risk and tenure. The easiest explanation for the 

contradictory results regarding cash holdings is that they are the results of random noise, 

as they are not significant to any degree and unlikely to appear in actuality. However, if 

one were to attempt an explanation for this positive association, it would be that different 

sectors require different levels of cash. McClelland et al. (2010) found that shorter tenured 

CEOs performed better in dynamic, R&D intensive firms, which indicates that a negative 

association between CEO tenure and cash holdings exists because longer tenured CEOs 

become set in their paradigm, as previously explained, which leads to an unwillingness 
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to innovate and hold cash ready for investment (Henderson et al., 2006). The effect of 

tenure could be better analysed by using a larger sample and grouping CEOs according 

to sector, which would allow for the CEOs’ risk-taking to be analysed based on industry-

specific factors.  

 

Another variable which fell victim to our sample size was educational background, where 

only engineering and business administration had sufficient representation to be used as 

control variables. This means that the comparison group ‘Other’ is made up of several 

different educational backgrounds, the effects of which are difficult to define. Both BA 

and engineering were significantly positively related to cash holdings, thus taking less 

risks than the other educational backgrounds. Furthermore, firms with CEOs that hold 

degrees in engineering and BA are perceived to be significantly less risky by the market, 

while holding more debt and investing more into R&D to non-significant degrees, 

showing some contradictory evidence within our sample. These tendencies regarding 

R&D are in line with Barker & Mueller (2002), and as BA CEOs in our sample do not 

spend more on R&D, comparatively, this does not contradict the results of previous 

research. These results could be affected by industry sector in the way that those firms, 

in our sample, led by CEOs with an educational background in engineering operate in 

industries where high R&D expenditures are required, such as Health Care.  

 

With regards to industry sector, Health Care appear to hold significantly more cash and 

spend more on R&D than other sectors, while maintaining more debt than the control 

group. This, in our opinion, could be a reason why their stocks are less volatile within the 

sample, as the market perceives an R&D intensive business model as necessary within 

this sector. However, this also reveals some contradicting results regarding the Health 

Care sector, as large cash holdings are considered a signal of risk-aversion while large 

R&D investments indicate risky behaviour. This juxtaposition of risk within the sector 

reveals a slight problem with the risk proxies cash holdings and R&D expenditure, with 

regards to R&D intensive industries, as the counteracting effects of these types of 

business models invalidate the effectiveness of these two measures of risk. This problem 

has previously not been discussed within research, as far as we are aware, and constitutes 

a minor problem within the grand scheme of research but is worth considering when 

analysing companies within these R&D intensive sectors.  

 

Furthermore, the IT sectors was revealed to be significantly positively related to leverage 

ratio and R&D expenditure, indicating that the Swedish IT firms actively invest in R&D 

to innovate and stay relevant in a rapidly developing sector. Furthermore, real estate and 

telecom are both significantly related to stock return volatility, indicating that these are 

unsafe markets. An explanation for the real estate market being perceived as risky could 

be that, historically, this market is exposed to large amounts of risk, for example the 2008 

financial crisis came as a result of a housing market collapse. Also, for the past few years, 

a debate has been ongoing regarding the increasing housing prices in Sweden, and that 

this could be a bubble that would heavily impact the Swedish market were it to burst.  

 

Another interesting observation within our sample was that as firms grow, they appear to 

spend more of their total assets on R&D. This could indicate that large firms eventually 

see the need for investing in R&D in order to remain relevant and offer their customers 

new and updated technically advanced solutions. Furthermore, large companies also hold 

a smaller amount of cash, which could be a reflection of their reduced leverage ratios, 

thus needing less cash on hand to repay debt holders. Our regression analysis also 



 

56 
 

revealed that larger firms are perceived as riskier by the market. The movements of their 

stocks are more volatile, indicating that the firms are viewed as unsafe by investors. This 

is an unexpected outcome of the analysis and could be explained by the fact that larger 

firms are more exposed to several different forms of risk, as new competitors arrive on 

the market, and the amount of scrutiny by stakeholders’ increases.  

 

Alternatively, this higher degree of volatility could indicate a decreased level of trust in 

the payment structure of the CEO, and that it fails to sufficiently reduce the risk of agency 

costs. Large firms often have clear payment policies which have been approved by the 

board of directors and are designed to align the interests of the CEO with those of the 

shareholders. However, these do not always succeed and occasionally fail to achieve the 

desired outcome, to which the market could be reacting.  

 

For instance, CEOs who hold stocks within the firm are perceived to be significantly more 

risky. This means stock ownership appears to not sufficiently convince shareholders that 

the interests of the CEOs are aligned with their own, which is often the purpose of 

payment policies. The large coefficient between stock volatility and CEO share 

ownership indicates that Swedish CEOs may be perceived by the market to be acting in 

their own self-interest to safeguard their positions and avoid losses to their personal 

wealth. This interpretation is, however, contested by the within-sample relationship 

between tenure 1-4, 10+ and stock volatility, where, as previously explained, firms led by 

longer tenured CEOs are regarded as safer investments due to more of their human capital 

being tied to the firm, whether this be through stock ownership or some other payment 

policy. 
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7.0 Conclusion 

 
In this chapter the conclusions formed by the outcome of our research are presented 

along with a brief summary of the study as a whole. This is followed by the practical and 

theoretical contribution of this study, along with our recommendations regarding the 

application of this study. To conclude the chapter, ideas for future research based on our 

results and reflections during the writing process are presented.  

 

7.1 Conclusions 

At the outset of this study, the authors set out to answer the following research question: 

“What is the relationship between Swedish CEO specific characteristics and their 

corporate risk-taking?” 

 

This was accomplished by collecting data on the CEOs of 284 Swedish listed companies. 

Specifically, their age, gender, nationality, and tenure were of interest and collected from 

the Amadeus database. These CEOs were then paired with financial data, gathered from 

Thomson Reuters Eikon, regarding their respective firms to create the dataset used for the 

statistical analysis. The data retrieved from Eikon was used to create the proxies for risk 

used in this study; cash holdings, leverage ratio, R&D expenditure and stock return 

volatility. These variables were also winsorised in order to adjust them for outliers. This 

study followed a cross-sectional methodology, and utilised multiple regression analysis 

to determine the relationships between our CEO characteristics and firm risk measures. 

To control for other possible influencing effects on risk, a set of control variables; CEO 

educational background, CEO stock ownership, firm size, and industry sector, were used 

in the analysis. The motivation for using these variables was based on their presence in 

previous studies, which also formed the basis for the hypotheses used for the testing. 

These hypotheses were formulated as: 

 

H1: Male CEOs are positively related to firm risk-taking.  

H2: CEO age is negatively related to firm risk-taking.  

H3: CEO nationality is significantly related to firm risk-taking. 

H4a: There is a positive relationship between tenure and firm risk-taking. 

H4b: There is a nonlinear relationship between tenure and firm risk-taking, where the 

relationship moves from positive to negative. 

 

The regression analysis revealed certain relational tendencies within the sample, and 

while the majority of the results regarding the CEO characteristics were non-significant, 

it was found that early tenure significantly related to stock volatility and later tenure to 

leverage ratio. The relational tendencies exhibited in the results by several of our 

independent variables often contradicted the predicted relational directions in our 

hypotheses, which were based on the results of previous research. This is an indication 

that previously observed patterns connecting CEO characteristics and firm risk-taking do 

not seem to exist within our sample. Furthermore, the analysis revealed a significant 

negative relationship between age and cash holdings, which is in accordance with 

previous results. However, since only one significant result was observed between age 

and the risk proxies, we have not obtained sufficient evidence to conclude that there is a 

significant relationship between age and overall firm risk.   
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The purpose of this study was to investigate the relationship between CEO characteristics 

and firm risk-taking on the Swedish market. This purpose has been, in our opinion, 

achieved as research-based methodology was utilised to investigate whether such 

relationships existed. As previously stated, we found insufficient evidence to conclusively 

determine that such relationships existed outside of our sample, as these were not 

significant and therefore not generalisable to the population. Our ambiguous results 

indicate that the relationships on the Swedish market are statistically weaker than those 

found by previous studies.  

 

However, one of our independent variables demonstrated a statistically significant result 

that lends support towards our sub-purpose, which was to investigate whether the 

relationship between tenure and risk was nonlinear. The tenure groups 1-4 and 10+ were 

significantly related to stock volatility and leverage ratio, respectively, with coefficients 

that matched the predictions in the corresponding hypothesis. This single significant 

result was deemed insufficient grounds to verify H4b, which stated that a nonlinear 

relationship between tenure and risk would exist.  

7.2 Theoretical and Practical Contributions 

This study has contributed to the growing body of literature concerning CEO 

characteristics by covering the found research gap, which was that little to no research of 

this kind had focused on Sweden, which is a fairly unique nations with regards to its 

political and socioeconomic structures. Our results suggest that the Swedish market does 

not exhibit the same patterns of CEO impact on risk-taking as observed when looking at 

different markets, such as the U.S., or taking broad perspectives by looking at larger 

geographical areas, such as Europe. Furthermore, this study provides additional evidence 

that suggests the relationship between tenure and risk is nonlinear and reaffirms the notion 

that firms within the same industry share characteristics for which control needs to be 

included in regression analysis. The fact that a majority of the results proved to be non-

significant also bring into question the used risk measures. Better results could potentially 

have been found if the risk measures had been based on the country under investigation. 

This conjecture, that the country under study can impact the preferred choice of risk 

measures, was formed based on the contradiction between our results and the results of 

previous studies.  

 

Practically, the results provide interesting implications for businesses, especially the 

board of directors. Previous research indicates that CEO characteristics are an important 

consideration for the board when selecting a new CEO, but as our study does not reflect 

these results, we propose that the board of directors goes beyond the superficial 

characteristics of the CEO and makes the decision on a case-by-case basis. The inherent 

risk of research into characteristics is that snap decisions are made based on the results of 

research without taking the individual and her traits into consideration. However, our 

results do show that the market considers firms with lower tenured CEOs as more risky, 

which can potentially be exploited by firms who wish to alter their risk profile. 

Furthermore, as the majority of our results show no significant relationships between 

CEO characteristics and firm risk-taking, we do not recommend basing a diversification 

strategy on these characteristics as this will probably not results in a satisfactory level of 

portfolio diversification.  
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7.3 Future Research 

As mentioned several times throughout this study, there are several areas where further 

study is warranted due to the limitations of this study. One of the limitations which 

hindered the execution of this study was the limited availability of data within the time 

constraints. This resulted in a smaller than desirable sample, the consequences of which 

has been discussed earlier in this study. Therefore we suggest that future researchers use 

larger samples. This can be accomplished by extending the observational period beyond 

one year, which would result in more observations for analysis. This would also open up 

for more complex studies by allowing the researchers to observe the effects of several 

different CEOs on the same firm, as well as the effect of the CEO on different firms. Both 

of these research avenues are, as far as we are aware, not fully explored, and would lead 

to further contributions to the theoretical framework of this research area. In parallel to 

this, the inclusion of board characteristics and their moderating effect on the CEO effect 

would also be interesting to investigate.  

 

As previously discussed, another avenue of interest would be to investigate the 

effectiveness of different risk proxies, and how these compare to the more traditional 

options utilised in this study. Furthermore, increasing the complexity of the independent 

variables could lead to interesting insights into CEO behaviour. For example, many 

countries have widely different subcultures, the diversity of which are lost when a 

variable such as nationality is based on citizenship or birthplace. Another example could 

be how different industry sectors adapt to the effects of new CEOs and whether certain 

sectors are more resistant to change than others.  
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8.0 Reliability, Validity and Critique 

 
In this chapter, the reliability and validity of this study are discussed with regards to 

criteria established by research, with descriptions of the precautionary methods 

employed in an effort to improve the study included. Finally, this study is concluded with 

a critical discussion regarding the dataset and the methods employed in the execution of 

this study. 

 

8.1 Reliability 

One of the primary quality criteria, Roberts et al. (2006, p. 42) explain that reliability of 

the study is achieved if the same results can be obtained by other researchers performing 

the study and if the study is performed at different times. The repeatability of a study, and 

replication of its results, are crucial for determining whether the study achieves a 

sufficient level of reliability, and is often dependent on the tools used to measure and 

analyse collected information (Roberts et al., 2006, p. 42; Johnson & Christensen, 2012, 

p. 139).  

 

In order to achieve high reliability in our study, several measures have been taken. Firstly, 

we have strived for thoroughly describing our process for conducting the study. This 

involves detailed description of our selection, processing and handling of data. By being 

thorough, it is possible for other researchers to replicate our research process, and thereby 

our results.  

 

As previously discussed in sections 2.7 and 4.2, the data used in this study were collected 

from Thomson Reuters Eikon (TRE), a financial analysis software and database, and 

Amadeus, a financial information database. Both of these data sources are reputable and 

widely used in both professional as well as academic work, therefore they are regarded 

as reliable sources of information. Both databases compile information from many 

thousands of annual reports published by both domestic and international firms. Because 

of this large-scale handling of data, and the fact that it is secondary data, there are few 

guarantees that the data is completely accurate, but the risk of mistreated data is, by us, 

estimated to be small due to their experience and reputation.  

 

A second consideration regarding reliability comes from our processing of the data. As 

we are operating under limited time and resources, there is a risk that the data is 

mishandled by us, which can introduce bias into our results. The majority of the risk lies 

in our manual handling of the collected information as we need to perform certain 

calculations and recoding of data to perform our analyses. In order to avoid this, we intend 

to limit the amount of work being done by hand and make sure to always double check 

our results. Furthermore, the fact that we are a pair working on this study means that there 

are two sets of eyes observing every step of the analyses and allows us to continuously 

check each other’s work. 

8.2 Validity 

The second of the two primary research quality criteria is validity, which concerns the 

truth behind the interpretation of research results (Johnson & Christensen, 2012, p. 245). 
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Broadly speaking, there are two different types of validity which are of interest when 

conducting quantitative research; external and internal validity (Roberts et al., 2006, p. 

43). Internal validity is concerned with ensuring that the data collected is actually 

representative of a certain variable, in other words, measures what is intended to be 

measured (Johnson & Christensen, 2012, p. 245). Eby (1993, p. 27) refers to this as 

‘Content Validity’, where she argues that decisions regarding variable inclusion should 

be based on previous literature within the related field, as these often have a high degree 

of reliability which enables the emulation of their studies. Since we have conducted an 

extensive literature review we feel confident that our independent and dependent 

variables are measured in an appropriate and representative way. Most of our independent 

variables (age, gender and tenure) are directly observable and need no further 

interpretation regarding their meaning. However, nationality is more abstract but is still 

measured in accordance with previous studies, which has been discussed previously. 

Similarly, the variables used as proxies for risk (financial leverage, cash holdings, R&D 

expenditure and stock return volatility) have been used in earlier studies, as explained in 

section 3.1.-.  

 

Furthermore, Eby (1993, p. 29) defines ‘Criterion-Related Validity’ as a measure of the 

validity of the process by which the data used in the study has been collected. Roberts et 

al. (2006, p. 43) interpret this type of validity as assessing the process in comparison to 

previously established processes to ensure its accuracy and correctness. This is an 

important aspect of validity to keep in mind when the results of the study are intended to 

be used to predict behaviours (Eby, 1993, p. 29). Similarly to content validity, our study 

is based on previous research, and our process for collecting data, i.e. downloading 

secondary data from a database, is mirrored in, more or less, every study included in our 

review, meaning that this type of validity is strong.  

 

Internal validity is also related to the inference of causation in quantitative studies. Causal 

relationships are often difficult to define and internal validity is concerned with the 

evidence that underlies the reported causal relationships (Johnson & Christensen, 2012, 

p. 247). Previous studies have identified relationships between CEO demographics and 

risk-taking that could be considered causal (see section 3 for a literature review). 

However, the purpose of this study was not to investigate whether any identified 

relationships between these factors were, in fact, causal, but rather if there exists a 

relationship among Swedish CEOs and their firms.  

 

External validity refers to the generalisability of the results of the study to the intended 

population (Eby, 1993, p. 28). In order to ensure that the results can be applied to 

situations and samples other than the one studied, it is important to have a representative 

sample from the population, which is achieved through random sampling (Johnson & 

Christensen, 2012, p. 257). In our study, our sample consists of 284 randomly drawn 

companies from the OMXSPI index of firms listed on Nasdaq Nordic. The total number 

of firms included in the index is 316, which was reduced due to reasons explained in 

section 4.3, however, as our sample still contains companies from Small-, Mid- and 

Large-Cap, it is our opinion that our results can be generalised to firms in Sweden. 

Furthermore, due to the cultural similarities (see Hofstede Insights, n.d.) between the 

Nordic countries, the results could also potentially be generalised to them as well.  
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8.3 Data and Method Critique 

Although it is the opinion of the authors that the study has been written to a sufficient 

level, there are areas where improvements could have been made. Firstly, the sample of 

284 firms used in the study is rather small and more observations could have led to better 

insights and more reliable results. This could have been done by including repeat 

observations of the same firms at different points in time, when different CEOs were in 

charge to observe differences in their risk-structure and whether this could be related to 

the CEOs. However, due to the timeframe of this study and the amount of manual work 

required, certain limitations for the scope of the study had to be set and adhered to, in 

order to ensure it would be finished on time.  

 

Which brings us to the second point. The data provided by the Amadeus database was, at 

times, incorrect or outdated, meaning that manual data collection and correction was 

required to ensure that the sample did not contain false data. This has had two primary 

consequences on the outcome of this study, the first being, as mentioned, the sample size. 

The second outcome was the increased risk of human error being introduced into the data. 

While we were careful and thorough in the manual data processing, there is no guarantee 

that the data does not contain errors. 

 

A second outcome of the somewhat lacking sample size was the groupings of certain 

variables. Nationality, for instance, was grouped into ‘Swedish’ and ‘Other’, meaning 

that observing any effect from specific non-Swedish nationalities becomes impossible, 

and unfortunately reduces the informational value of the variable. The reason for this kind 

of grouping was due to the fact that the different non-Swedish nationalities did not 

constitute sufficiently large groups of CEOs to be useful as a variable. Moreover, some 

CEOs belonged to more than one nationality, which made it difficult to determine how 

they should be classified, which further motivated the grouping ‘Other’. Similar 

groupings were conducted regarding the education of CEOs where the less represented 

groups (for example law, art, and physics) were also labeled as ‘Other’ as the number of 

observations was too small to give valuable insight.  

 

The firms in our dataset with information regarding R&D expenditures was limited to 82 

firms. This reduced sample size means the representativeness of the sample itself is 

reduced and the results are less generalisable to the remaining population. Annual reports 

were checked to see if posts regarding R&D expenditure could be located, however, none 

were found for the firms where they were not already included in the data downloaded 

from TRE. This is most likely because R&D expenditure is not a legally mandated 

disclosure by firms, which means that firms within sectors where R&D does not make up 

a sizeable part of their costs are unlikely to disclose it.  
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Appendix 1 - Multicollinearity Analysis 
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Appendix 2 - Results from Regression Analysis 

STOCK RETURN VOLATILITY  

Regression Analysis: Winsorized S versus DM_Age; LNassets; Male; Female; NatSwe; ... 

 

 

Analysis of Variance 

 

Source            DF   Adj SS   Adj MS  F-Value  P-Value 

Regression        18  21,3794  1,18775  4,92 0,000 

  DM_Age           1   0,0347  0,03474  0,14 0,705 

  LNassets         1   1,1154  1,11542  4,62 0,032 

  Male             1   0,0977  0,09774  0,40 0,525 

  NatSwe           1   0,0260  0,02602  0,11 0,743 

  SHRYes           1   1,4715  1,47152  6,10 0,014 

  Eng              1   0,4558  0,45577  1,89 0,171 

  BA               1   0,7018  0,70182  2,91 0,089 

  Tenure 1-4       1   0,9203  0,92033  3,81 0,052 

  Tenure 10+       1   0,0001  0,00010  0,00 0,984 

  GICS Sector Name 9   9,8929  1,09922  4,55 0,000 

Error            265  63,9703  0,24140 

Total            283  85,3497 

 

 

Model Summary 

 

    S R-sq  R-sq(adj)  R-sq(pred) 

0,491322  25,05%  19,96%    7,42% 

 

 

Coefficients 

 

Term                          Coef  SE Coef  T-Value  P-Value   VIF 

Constant                    -0,625 0,486 -1,29 0,199 

DM_Age                     0,00180  0,00474 0,38 0,705  1,13 

LNassets                    0,0382   0,0178  2,15 0,032  1,36 

Male 

  1                          -0,078 0,122 -0,64 0,525  1,09 

NatSwe 

  1                          0,0239   0,0728  0,33 0,743  1,12 

SHRYes 

  1                          0,332 0,134  2,47 0,014  1,06 

Eng 

  1                         -0,1174   0,0854 -1,37 0,171  1,94 

BA 

  1                         -0,1402   0,0822 -1,71 0,089  1,97 

Tenure 1-4 

  1                          0,1388   0,0711  1,95 0,052  1,45 

Tenure 10+ 

  1                         -0,0016   0,0801 -0,02 0,984  1,46 

GICS Sector Name 

  Consumer Staples          -0,093 0,174 -0,54 0,592  1,21 

  Energy                     0,133 0,238  0,56 0,578  1,15 

  Health Care              -0,0237   0,0997 -0,24 0,812  1,70 

  Industrials               0,1381   0,0897  1,54 0,125  1,90 

  Information Technology  -0,077 0,102 -0,76 0,449  1,69 

  Materials                 -0,146 0,148 -0,98 0,327  1,29 

  Real Estate                0,718 0,139  5,15 0,000  1,50 
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  Telecommunication Services 0,415 0,237  1,75 0,081  1,14 

  Utilities                  0,158 0,361  0,44 0,662  1,08 

 

 

Regression Equation 

 

Winsorized Stock Volatility = -0,625 + 0,00180 DM_Age + 0,0382 LNassets + 0,0 Male_0 

                           - 0,078 Male_1 + 0,0 NatSwe_0 + 0,0239 NatSwe_1 + 0,0 SHRYes_0 

                           + 0,332 SHRYes_1 + 0,0 Eng_0 - 0,1174 Eng_1 + 0,0 BA_0 

                           - 0,1402 BA_1 + 0,0 Tenure 1-4_0 + 0,1388 Tenure 1-4_1 

                           + 0,0 Tenure 10+_0 - 0,0016 Tenure 10+_1 

                           + 0,0 GICS Sector Name_Consumer Discretionary 

                           - 0,093 GICS Sector Name_Consumer Staples 

                           + 0,133 GICS Sector Name_Energy 

                           - 0,0237 GICS Sector Name_Health Care 

                           + 0,1381 GICS Sector Name_Industrials 

                           - 0,077 GICS Sector Name_Information Technology 

                           - 0,146 GICS Sector Name_Materials 

                           + 0,718 GICS Sector Name_Real Estate 

                           + 0,415 GICS Sector Name_Telecommunication Services 

                           + 0,158 GICS Sector Name_Utilities 

 

 

Fits and Diagnostics for Unusual Observations 

 

  Winsorized 

       Stock 

Obs  Volatility Fit   Resid  Std Resid 

  1    0,264  1,072  -0,808   -1,87  X 

  7    2,513  0,693   1,820    3,87  R 

 12    0,000  0,658  -0,658   -1,51  X 

 22    1,339  0,717   0,622    1,80  X 

 73    2,513  1,203   1,310    3,00  R  X 

 75    1,100  0,868   0,232    0,53  X 

 76    1,622  0,341   1,280    2,68  R 

 95    1,841  0,404   1,438    3,17  R 

 98    2,513  0,595   1,918    4,45  R  X 

133    0,244  1,263  -1,019   -2,16  R 

165    0,000  0,857  -0,857   -1,96  X 

174    1,222  1,149   0,073    0,17  X 

194    3,000  0,795   2,205    4,57  R 

205    1,712  0,491   1,221    2,54  R 

233    1,311  0,344   0,967    2,10  R 

260    0,712  1,143  -0,431   -1,02  X 

261    0,872  1,017  -0,144   -0,34  X 

262    0,000  0,634  -0,634   -1,47  X 

268    0,000  0,622  -0,622   -1,80  X 

269    1,490  0,482   1,008    2,10  R 

274    1,949  0,843   1,106    2,30  R 

282    1,809  0,570   1,238    2,56  R 

 

R  Large residual 

X  Unusual X 
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LEVERAGE RATIO  

Regression Analysis: Winzorised L versus DM_Age; LNassets; Male; Female; NatSwe; ... 

 

 

Analysis of Variance 

 

Source            DF Adj SS Adj MS  F-Value  P-Value 

Regression        18  0,031280  0,001738  9,28 0,000 

  DM_Age           1  0,000173  0,000173  0,93 0,337 

  LNassets         1  0,009646  0,009646 51,54 0,000 

  Male             1  0,000003  0,000003  0,02 0,899 

  NatSwe           1  0,000065  0,000065  0,35 0,556 

  SHRYes           1  0,000001  0,000001  0,01 0,933 

  Eng              1  0,000460  0,000460  2,46 0,118 

  BA               1  0,000162  0,000162  0,87 0,353 

  Tenure 1-4       1  0,000148  0,000148  0,79 0,375 

  Tenure 10+       1  0,000503  0,000503  2,69 0,102 

  GICS Sector Name 9  0,005692  0,000632  3,38 0,001 

Error            265  0,049597  0,000187 

Total            283  0,080877 

 

 

Model Summary 

 

     S R-sq  R-sq(adj)  R-sq(pred) 

0,0136807  38,68%  34,51%   28,61% 

 

 

Coefficients 

 

Term                            Coef   SE Coef  T-Value  P-Value   VIF 

Constant                      0,1240 0,0135  9,16 0,000 

DM_Age                     -0,000127  0,000132 -0,96 0,337  1,13 

LNassets                   -0,003554  0,000495 -7,18 0,000  1,36 

Male 

  1                          0,00043   0,00340  0,13 0,899  1,09 

NatSwe 

  1                          -0,00119   0,00203 -0,59 0,556  1,12 

SHRYes 

  1                          0,00031   0,00374  0,08 0,933  1,06 

Eng 

  1                          0,00373   0,00238  1,57 0,118  1,94 

BA 

  1                          0,00213   0,00229  0,93 0,353  1,97 

Tenure 1-4 

  1                          0,00176   0,00198  0,89 0,375  1,45 

Tenure 10+ 

  1                          -0,00366   0,0022 -1,64 0,102  1,46 

GICS Sector Name 

  Consumer Staples          -0,00547   0,00485 -1,13 0,260  1,21 

  Energy                     0,00054   0,00663  0,08 0,935  1,15 

  Health Care                0,00931   0,00278  3,35 0,001  1,70 

  Industrials               -0,00072   0,0025 -0,29 0,773  1,90 

  Information Technology    0,00560   0,00284  1,97 0,050  1,69 

  Materials                  0,00006   0,00412  0,01 0,989  1,29 

  Real Estate               -0,00685   0,00388 -1,77 0,079  1,50 

  Telecommunication Services   -0,00467   0,00659 -0,71 0,480  1,14 

  Utilities                  -0,0146 0,0101 -1,45 0,148  1,08 
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Regression Equation 

 

Winzorised Leverage Ratio = 0,1240 - 0,000127 DM_Age - 0,003554 LNassets + 0,0 Male_0 

                         + 0,00043 Male_1 + 0,0 NatSwe_0 - 0,00119 NatSwe_1 + 0,0 SHRYes_0 

                         + 0,00031 SHRYes_1 + 0,0 Eng_0 + 0,00373 Eng_1 + 0,0 BA_0 

                         + 0,00213 BA_1 + 0,0 Tenure 1-4_0 + 0,00176 Tenure 1-4_1 

                         + 0,0 Tenure 10+_0 - 0,00366 Tenure 10+_1 

                         + 0,0 GICS Sector Name_Consumer Discretionary 

                         - 0,00547 GICS Sector Name_Consumer Staples 

                         + 0,00054 GICS Sector Name_Energy 

                         + 0,00931 GICS Sector Name_Health Care 

                         - 0,00072 GICS Sector Name_Industrials 

                         + 0,00560 GICS Sector Name_Information Technology 

                         + 0,00006 GICS Sector Name_Materials 

                         - 0,00685 GICS Sector Name_Real Estate 

                         - 0,00467 GICS Sector Name_Telecommunication Services 

                         - 0,0146 GICS Sector Name_Utilities 

 

 

Fits and Diagnostics for Unusual Observations 

 

  Winzorised 

    Leverage 

Obs    Ratio   Fit  Resid  Std Resid 

  1  0,04987  0,04236   0,00750    0,62  X 

  7  0,08857  0,05762   0,03095    2,37  R 

 12  0,03514  0,04421  -0,00907   -0,75  X 

 19  0,08857  0,05676   0,03180    2,45  R 

 22  0,04302  0,03037   0,01265    1,31  X 

 59  0,08071  0,04533   0,03538    2,64  R 

 73  0,02428  0,03008  -0,00580   -0,48  X 

 75  0,02771  0,04055  -0,01284   -1,06  X 

 87  0,08363  0,05231   0,03132    2,34  R 

 95  0,08857  0,05569   0,03288    2,61  R 

 97  0,08857  0,04297   0,04559    3,43  R 

 98  0,07524  0,04272   0,03252    2,71  R  X 

112  0,08249  0,05091   0,03158    2,36  R 

138  0,08265  0,05061   0,03204    2,41  R 

146  0,08857  0,05719   0,03138    2,35  R 

165  0,03443  0,04029  -0,00586   -0,48  X 

174  0,03038  0,03393  -0,00355   -0,29  X 

188  0,08857  0,06084   0,02773    2,08  R 

238  0,08857  0,05511   0,03346    2,50  R 

248  0,08374  0,04906   0,03467    2,59  R 

250  0,08857  0,05558   0,03298    2,48  R 

260  0,03134  0,03046   0,00088    0,07  X 

261  0,02267  0,02169   0,00098    0,08  X 

262  0,03911  0,04387  -0,00476   -0,40  X 

268  0,02609  0,03874  -0,01265   -1,31  X 

274  0,07944  0,04096   0,03848    2,88  R 

280  0,08857  0,05569   0,03288    2,47  R 

 

R  Large residual 

X  Unusual X 
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CASH HOLDINGS  

Regression Analysis: Winsorized C versus DM_Age; LNassets; Male; Female; NatSwe; ... 

 

 

Analysis of Variance 

 

Source            DF   Adj SS Adj MS  F-Value  P-Value 

Regression        18  1,48212  0,082340  6,02 0,000 

  DM_Age           1  0,02520  0,025201  1,84 0,176 

  LNassets         1  0,33372  0,333717 24,41 0,000 

  Male             1  0,00024  0,000236  0,02 0,896 

  NatSwe           1  0,00613  0,006134  0,45 0,504 

  SHRYes           1  0,02611  0,026112  1,91 0,168 

  Eng              1  0,05131  0,051308  3,75 0,054 

  BA               1  0,04174  0,041736  3,05 0,082 

  Tenure 1-4       1  0,01351  0,013514  0,99 0,321 

  Tenure 10+       1  0,00003  0,000033  0,00 0,961 

  GICS Sector Name 9  0,45529  0,050588  3,70 0,000 

Error            265  3,62262  0,013670 

Total            283  5,10473 

 

 

Model Summary 

 

    S R-sq  R-sq(adj)  R-sq(pred) 

0,116920  29,03%  24,21%   17,41% 

 

 

Coefficients 

 

Term                           Coef  SE Coef  T-Value  P-Value   VIF 

Constant                      0,517 0,116  4,48 0,000 

DM_Age                      0,00153  0,00113  1,36 0,176  1,13 

LNassets                   -0,02091  0,00423 -4,94 0,000  1,36 

Male 

  1                          -0,0038   0,0290 -0,13 0,896  1,09 

NatSwe 

  1                          -0,0116   0,0173 -0,67 0,504  1,12 

SHRYes 

  1                          -0,0442   0,0320 -1,38 0,168  1,06 

Eng 

  1                          0,0394   0,0203  1,94 0,054  1,94 

BA 

  1                          0,0342   0,0196  1,75 0,082  1,97 

Tenure 1-4 

  1                          -0,0168   0,0169 -0,99 0,321  1,45 

Tenure 10+ 

  1                          -0,0009   0,0191 -0,05 0,961  1,46 

GICS Sector Name 

  Consumer Staples           0,0134   0,0414  0,32 0,746  1,21 

  Energy                     0,0469   0,0566  0,83 0,408  1,15 

  Health Care                0,0983   0,0237  4,14 0,000  1,70 

  Industrials               -0,0118   0,0213 -0,55 0,580  1,90 

  Information Technology    0,0322   0,0243  1,33 0,185  1,69 

  Materials                 -0,0200   0,0352 -0,57 0,570  1,29 

  Real Estate               -0,0513   0,0332 -1,55 0,123  1,50 

  Telecommunication Services 0,0036  0,0564 0,06 0,949  1,14 

  Utilities                  0,0804   0,0860  0,93 0,351  1,08 
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Regression Equation 

 

Winsorized CashPercent = 0,517 + 0,00153 DM_Age - 0,02091 LNassets + 0,0 Male_0 

                      - 0,0038 Male_1 + 0,0 NatSwe_0 - 0,0116 NatSwe_1 + 0,0 SHRYes_0 

                      - 0,0442 SHRYes_1 + 0,0 Eng_0 + 0,0394 Eng_1 + 0,0 BA_0 

                      + 0,0342 BA_1 + 0,0 Tenure 1-4_0 - 0,0168 Tenure 1-4_1 

                      + 0,0 Tenure 10+_0 - 0,0009 Tenure 10+_1 

                      + 0,0 GICS Sector Name_Consumer Discretionary 

                      + 0,0134 GICS Sector Name_Consumer Staples 

                      + 0,0469 GICS Sector Name_Energy + 0,0983 GICS Sector Name_Health 

                      Care - 0,0118 GICS Sector Name_Industrials 

                      + 0,0322 GICS Sector Name_Information Technology 

                      - 0,0200 GICS Sector Name_Materials - 0,0513 GICS Sector Name_Real 

                      Estate + 0,0036 GICS Sector Name_Telecommunication Services 

                      + 0,0804 GICS Sector Name_Utilities 

 

 

Fits and Diagnostics for Unusual Observations 

 

   Winsorized 

Obs  CashPercent  Fit Resid  Std Resid 

  1    0,0312  0,1074  -0,0762   -0,74  X 

 12    0,3898  0,1718   0,2181    2,10  R  X 

 22    0,0687  0,1800  -0,1113   -1,35  X 

 44    0,5236  0,1944   0,3292    2,95  R 

 45    0,5236  0,2725   0,2511    2,24  R 

 46    0,5236  0,2814   0,2423    2,12  R 

 51    0,5236  0,2672   0,2564    2,29  R 

 62    0,5236  0,2610   0,2626    2,29  R 

 67    0,5141  0,2440   0,2701    2,36  R 

 73    0,0317  0,0283   0,0034    0,03  X 

 75    0,1571  0,1253   0,0318    0,31  X 

 87    0,5236  0,2084   0,3152    2,75  R 

 98    0,0466  0,1714  -0,1247   -1,22  X 

100    0,5236  0,2434   0,2802    2,47  R 

109    0,0159  0,2661  -0,2502   -2,27  R 

124    0,5236  0,2371   0,2865    2,50  R 

140    0,5236  0,2730   0,2506    2,20  R 

141    0,5236  0,2754   0,2482    2,17  R 

165    0,0129  0,1147  -0,1018   -0,98  X 

169    0,5236  0,2215   0,3021    2,69  R 

171    0,5236  0,2054   0,3182    2,78  R 

174    0,0654  0,0510   0,0144    0,14  X 

175    0,5236  0,1711   0,3525    3,08  R 

204    0,5236  0,2428   0,2808    2,45  R 

208    0,0493  0,2795  -0,2302   -2,02  R 

214    0,5236  0,2572   0,2664    2,40  R 

260    0,0206  0,0609  -0,0403   -0,40  X 

261    0,1197  0,0210   0,0987    0,96  X 

262    0,1716  0,1949  -0,0233   -0,23  X 

265    0,3998  0,1565   0,2433    2,13  R 

268    0,3132  0,2019   0,1113    1,35  X 

280    0,5236  0,2026   0,3210    2,82  R 

 

R  Large residual 

X  Unusual X 
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R&D EXPENDITURE  

Regression Analysis: Winsorized R versus Age; LNassets; Male; Female; NatSwe; NatOther; ... 

 

 

Analysis of Variance 

 

Source           DF Adj SS Adj MS  F-Value  P-Value 

Regression       15  0,171890  0,011459  2,38 0,008 

  Age             1  0,002947  0,002947  0,61 0,436 

  LNassets        1  0,025455  0,025455  5,29 0,025 

  Male            1  0,005981  0,005981  1,24 0,269 

  NatSwe          1  0,011250  0,011250  2,34 0,131 

  SHRYes          1  0,000230  0,000230  0,05 0,827 

  Eng             1  0,008540  0,008540  1,78 0,187 

  BA              1  0,002786  0,002786  0,58 0,449 

  Tenure 1-4      1  0,000000  0,000000  0,00 0,999 

  Tenure 10+      1  0,000540  0,000540  0,11 0,738 

  GICS Sector Name   6  0,069975  0,011663  2,43 0,035 

Error            66  0,317334  0,004808 

Total            81  0,489225 

 

 

Model Summary 

 

     S R-sq  R-sq(adj)  R-sq(pred) 

0,0693404  35,14%  20,39%        * 

 

 

Coefficients 

 

Term                           Coef  SE Coef  T-Value  P-Value   VIF 

Constant                      0,113 0,139  0,82 0,416 

Age                         0,00108  0,00138  0,78 0,436  1,26 

LNassets                   -0,01057  0,00459 -2,30 0,025  1,52 

Male 

  1                          0,0363   0,0326  1,12 0,269  1,23 

NatSwe 

  1                          0,0306   0,0200  1,53 0,131  1,26 

SHRYes 

  1                          0,0072   0,0327  0,22 0,827  1,24 

Eng 

  1                          0,0325   0,0244  1,33 0,187  2,41 

BA 

  1                          0,0183   0,0240  0,76 0,449  2,40 

Tenure 1-4 

  1                          0,0000   0,0211  0,00 0,999  1,86 

Tenure 10+ 

  1                          -0,0072   0,0215 -0,34 0,738  1,54 

GICS Sector Name 

  Energy                    -0,0422   0,0805 -0,52 0,602  1,33 

  Health Care                0,0737   0,0348  2,12 0,038  4,65 

  Industrials                0,0168   0,0366  0,46 0,647  4,34 

  Information Technology    0,0721   0,0363  1,98 0,052  4,42 

  Materials                 -0,0137   0,0483 -0,28 0,778  1,85 

  Telecommunication Services 0,0201   0,0830 0,24 0,810  1,42 

 

 

Regression Equation 

 

Winsorized R&DPercent = 0,113 + 0,00108 Age - 0,01057 LNassets + 0,0 Male_0 + 0,0363 Male_1 



 

IX 
 

                     + 0,0 NatSwe_0 + 0,0306 NatSwe_1 + 0,0 SHRYes_0 + 0,0072 SHRYes_1 

                     + 0,0 Eng_0 + 0,0325 Eng_1 + 0,0 BA_0 + 0,0183 BA_1 

                     + 0,0 Tenure 1-4_0 + 0,0000 Tenure 1-4_1 + 0,0 Tenure 10+_0 

                     - 0,0072 Tenure 10+_1 + 0,0 GICS Sector Name_Consumer Discretionary 

                     - 0,0422 GICS Sector Name_Energy + 0,0737 GICS Sector Name_Health 

                     Care + 0,0168 GICS Sector Name_Industrials 

                     + 0,0721 GICS Sector Name_Information Technology 

                     - 0,0137 GICS Sector Name_Materials 

                     + 0,0201 GICS Sector Name_Telecommunication Services 

 

 

Fits and Diagnostics for Unusual Observations 

 

  Winsorized                  Std 

Obs  R&DPercent  Fit Resid  Resid 

 11   0,2845  0,1474   0,1371   2,13  R 

 15   0,2849  0,1410   0,1439   2,19  R 

 20   0,2849  0,1349   0,1499   2,29  R 

 57   0,2849  0,1181   0,1668   2,54  R 

 59   0,2849  0,1448   0,1400   2,21  R 

 73   0,0007  0,0007  -0,0000   *  X 

 74   0,0012  0,0012   0,0000   *  X 

 75   0,2849  0,1104   0,1745   2,69  R 

 

R  Large residual 

X  Unusual X 
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