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Abstract 

 

For investors to be able to take rational and correct investment decisions it is important 

that they can value companies in a reliable way. Financial statements exclude valuable 

intangible assets, like human capital, and some actors may be able to take advantage of 

this if they have more information about companies’ human capital investments than the 

rest of the market. In the modern economy it is human capital and knowledge within 

companies that mainly create competitive advantages and increased business 

performance, not physical assets. 

 

The purpose of the study is to examine how investments in human capital by Swedish 

companies affect their stock performance. If there is a causal relationship the purpose is 

also to describe this relation, and if it is possible for investors to gain abnormal return 

by using information about companies´ human capital as an investment strategy. The 

purpose of the study is reached by studying 220 public companies on the Swedish stock 

market between the years 2009-2013. 

 

The study is conducted with a quantitative method with a deductive approach based on 

positivism. The study presents several of relevant theories and previous studies in the 

field to build an understanding that can explain the causal relationship between human 

capital and stock performance. Based on theories, hypotheses have been generated and 

tested with multiple regression analyses.  

 

The result is analyzed and compared with previous research and theories. The study 

finds evidence for a positive causal relationship between companies´ human capital 

investments and stock performance. That is an indication that investors can gain 

abnormal returns by basing their investment decisions on information about companies’ 

human capital. 

 

Keywords: Human capital, stock performance, resource-based theory, information 

asymmetry, market efficiency, financial performance. 
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1. Introduction 
In the introduction is the field of study presented with a background and a problem 

discussion of human capital in companies and value drivers in the modern economy. 

Using previous research and theories in the field leads to the research question and 

purpose of the study. The chapter ends with delimitations and research contributions. 

 

1.1 Background 
 

What creates value in a company? This question is important for investors to answer 

before taking an investment decision. There is the traditional view that core value is in 

assets, returns, profits and revenues, and these are important and concrete measures on a 

company’s success (Edvinsson & Malone, 1998, p. 52). But there are also hidden values 

in the company that are drivers of core values and are the foundation of the company 

(Edvinsson & Malone, 1998, p. 52). A company consists of several different parts, but it 

is the composition of all parts that creates value. All these different parts for themselves 

could be worthless but if they are interlocked together in an exclusive and successful 

way a company can gain abnormal earnings, which investors can take advantage of 

when taking investment decisions.  

 

All these different parts can also be referred to as resources and include all assets, 

capabilities, organizational processes, information, knowledge etc. controlled by the 

firm, and enable it to implement strategies and operate effectively (Barney, 1991, p. 

101). Companies are dependent on resources in order to operate their business, and 

organizations that possess valuable and rare resources are able to attain a competitive 

advantage and improved performance (Newbert, 2007, p. 123).  The performance of a 

company is driven directly by its products and services, but indirectly by its resources 

and firms can earn above normal returns by identifying and acquiring vital resources 

(Newbert, 2007, p. 122).   

 

In the new economic era the intellectual capital assets in companies are seen as the most 

important force behind wealth creation in businesses (Firer & Williams, 2003, p. 348). 

The importance of intellectual capital resources, like non-monetary assets without 

physical substance, in firm’s value creation process has increased due to the change 

from a manufacturing-based economy to a knowledge-based economy (Orens et al., 

2009, p. 1536). The most successful enterprises today can be considered as intelligent 

enterprises because they are converting intellectual resources into a chain of valuable 

service outputs (Quinn, 2005, p. 109). It is the knowledge-based activities and processes 

that add value to companies (Quinn, 2005, p. 109). All companies start small and it is 

ideas and intellect, not physical assets, which build successful companies (Quinn, 2005, 

p. 109). In a global world where product cycle becomes shorter the technological 

performance and style become more important, because of that are innovation and 

knowledge vital (Quinn, 2005, p. 111-112). In an interview with Time the founder of 

Microsoft, Bill Gates, recognized the importance of knowledge and said; “we win 

because we hire the smartest people” (Isaacson, 1997). 

 

It becomes more common to go against traditional thinking and instead invest in people 

that can use their skills to manage outside contracts and have a clear concept (Quinn, 

2005, p. 110). It is also preferred if an individual has certain skills that involve ability to 
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be able to concentrate and focus the internal energies on the small core of activities that 

create the real uniqueness and value for the company (Quinn, 2005, p. 110). 

 

The knowledge within companies is mostly contained in the human capital and this is 

one of the most important resources (Bontis et al., 2000, p. 87). Human capital is a 

broad definition but in general when talking about human capital one refers to “the 

knowledge, skills and abilities […] embodied in people” (Crook et al, 2011, p. 444). A 

firm’s unique characteristic of technical know-hows, that is difficult to duplicate or 

copy for other firms, is an important source to a maximized financial performance and 

competitive advantage (Mahoney & Pandian, 1992, p. 365). Despite the importance of 

human capital it is not seen as a valuable resource according to accounting rules and it is 

not included as an asset in financial statements (Pantzalis & Park, 2009, p. 1610). 

Traditionally, the money an organization spends on its human capital is capitalized as a 

cost in the profit and loss statement and not as an investment (Petty & Guthrie, 2000, p, 

166). Because of that it is difficult for external investors to value companies in a reliable 

way when human capital investment is a hidden value that mainly is treated as an 

overhead cost (Pantzalis & Park, 2009, p. 1610; Bassi et al. 2004, p. 1). Employees 

cannot be seen as a cost in companies any longer and should instead be seen as an asset 

to invest in (Bontis, 2003, p. 10). 

 

From previous research it is clear that human capital and knowledge are important for 

companies to reach their strategic goals, be successful, and increase both performance 

and economic growth (Crook et al., 2011, p. 443; Cormier et al., 2009, p. 72; Pantzalis 

& Park, 2009, p. 1610; Subramony et al., 2008, p. 778; Bassi et al., 2004, p. 1; Bontis et 

al., 2000, p. 87; Huselid, 1995, p. 635-636). But traditional thinking and old accounting 

regulations that exclude human capital are preventing investors to take part of 

information about companies´ human capital and that hamper their investment decisions 

(Chen et al., 2005, p. 160; Olsson, 2001, p. 40-41; Edvinsson & Malone, 1998, p. 25). 

 

1.2 Problem Discussion 
 

Shareholders and investors have an obvious interest in the firm value when taking 

investment decisions (Kothari, 2001, p. 108). There a several techniques to use when 

valuing companies and many of these techniques start with the information contained in 

financial statements (Kothari, 2001, p. 108-109). Financial statement is information that 

a company publishes about themselves and their current performance, but it is not the 

only input that affects the firm’s market valuation (Kothari, 2001, p. 109). The primary 

users of financial statements are investors that use the information to predict future cash 

flows and decide whether to invest in a company (Kothari, 2001, p. 109).  

 

There are accounting standards and regulations that companies have to follow and these 

regulate financial statement reporting choices (Healy & Palepu, 2001, p. 412). Some 

assets have to be included in companies’ financial statements while others have to be 

excluded (Francis & Shipper, 1999, p. 323). All tangible assets like cash and cash 

equivalents, short-term investments and marketable securities, receivables, inventories, 

long-term tangible assets and debt securities and equity investments have to be included 

in financial statements (IAS 1.54, 1.66). While only some intangibles like goodwill, 

copyrights, patents and other legal rights are included in limited circumstances (Collins 

et al., 1997, p, 42). Other intangible assets like brand assets, knowledge assets from 
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R&D, human capital and customer relationships are not recorded at all in financial 

statements (Collins et al., 1997, p. 42). 

 

Financial statement analysis identifies factors that are important in investment decisions 

and captures the fundamental values (Ou & Penman, 1989, p. 296). In an efficient 

market the firm value is defined as; “present value of expected future net cash flows, 

discounted at the appropriate risk adjusted rate of return” (Kothari, 2001, p. 108-109). 

In a simple asset-based valuation the company is valued at recorded assets minus 

recorded liabilities and the sum is the value of the equity. However there may be 

intangible assets of value that are missing in this valuation because they are difficult to 

measure with reliability and are therefore not included in financial statements (Barth et 

al., 2001, p. 92). According to Francis & Shipper (1999, p. 323) the current reporting 

model does not capture, recognize or measure all relevant information that create 

shareholder value. There are valuable assets that are important for companies to operate 

their business that are excluded in financial statements (Collins et al., 1997, p. 42). In 

companies with large amount of unrecorded intangibles the financial statement may not 

be very useful for investors in their investing decisions (Collins et al., 1997, p. 42). 

  

Because of financial statements exclude valuable assets there has been an increasing gap 

between market value and book value in companies (Chen et al., 2005, p. 160). 

According to Chen et al. (2005, p. 160) market-to-book values in US companies has 

increased from slightly above 1 to over 5 between the years 1977 to 2001. This implies 

that about 80% of corporate market value is missing in financial statements. In 1998, 

the largest Swedish companies invested nearly 79 billion SEK in intangible assets and 

around 40 billion SEK in tangible assets, which means that intangibles were two thirds 

of the total investments in Sweden (Olsson, 2001, p. 39). This development is evident 

almost all over the world because firms´ value creation process has changed from a 

manufacturing-based process to a knowledge-based process (Orens et al., 2009, p. 

1536). The source of economic value is no longer production of material goods, but 

rather it is creation of intellectual capital that is important (Chen et al., 2005, p. 159-

160). The traditional accounting model that should describe companies´ operations is no 

longer valid because of the revolution of intellectual capital in the business world 

(Edvinsson & Malone, 1998, p. 17-18). The value that is capitalized in stock markets is 

hidden in company books (Olsson, 2001, p. 39).  

 

Researchers have tried to find the factors behind increasing market-to-book values and 

what the drivers for stock performance are. According to Edvinsson & Malone (1998, p. 

24-25), the increasing gap between market values and book values is mainly because of 

intellectual capital that is missing in financial statements. Intellectual capital is 

intangible assets that consist of human capital, customer capital and structural capital 

(Edvinsson & Malone, 1998, p. 55; Bontis et al., 2000, p. 87). In the business world 

today the intellectual capital is one of the main drivers behind business wealth (Firer & 

Williams, 2003, p. 348). According to Bontis et al. (2000, p. 87), human capital is the 

most important source of the intellectual capital in value creation. Edvinsson & Malone 

(1998, p. 18) state that human intelligence and intellectual capital are every company’s 

most vital resources. Investing in employees can yield positive performance-related 

outcomes in companies (Subramony et al., 2008, p. 778), and is a key driver for the firm 

value (Cormier et al, 2009, p. 71). This is further stated by Bassi et al. (2004, p.1), 

which write that investments in human capital embodied in people are one of the most 

important determinants of economic growth. Therefore is a mix between people, 
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technology, and physical assets an optimal way in order for a firm to reach its strategic 

goals and maximize the firm value (Pantzalis & Park, 2009, p. 1610).  

 

The importance of human capital has been studied extensively, but is difficult to capture 

in financial statements and is missing in traditional accounting valuation methods 

(Pantzalis & Park, 2009, p. 1610). Some investors have become very wealthy because 

of the gap between book values and perceived values, which actually is hidden values 

that only a few actors can take advantage of (Edvinsson & Malone, 1998, p. 24). 

Because of the absence of accounting methods that visualize intellectual capital and 

especially human capital, stock markets are showing signs that point towards inefficient 

market conditions (Edvinsson & Malone, 1998, p. 25). This harms private investors that 

almost only have financial statements to rely on in their investment decisions 

(Edvinsson & Malone, 1998, p. 25). It is clear that human capital creates value but the 

value is difficult to capture for private investors if there is lack of information from the 

companies (Pantzalis & Park, 2009, p. 1610). 

 

Because intangible assets, like intellectual and human capital, are not included in 

financial statements there is an information asymmetry problem on stock markets (Coff, 

2002, p. 109). Managers and people inside the companies have an information 

advantage about the real value and investments in intellectual capital relative the 

external investors (Healy & Palepu, 2001, p. 407). The information that is in financial 

statements does not include all information that investors and creditors need (Upton, 

2001). This makes it difficult for investors to value companies in a reliable way and 

take rational investment decisions, especially when market values are higher than book 

values (Coff, 2002, p. 109). But companies can decrease uncertainties about their 

intellectual capital by voluntarily disclose relevant information to investors (Orens et 

al., 2009, p. 1537).  

 

The problem with human capital is that there is no clear and distinct method to measure 

it in a reliable way (Olsson, 2001, p. 40). For an intangible asset to be included in the 

financial statement it has to fulfill four special conditions (Olsson, 2001, p. 40). The 

intangibles need to be identifiable, controlled by the company, expected to generate 

revenues in the future and be valued in a confident way (Olsson, 2001, p. 40; IAS 38.8). 

Human capital lacks several of these attributes to be classified as an intangible asset in 

the financial statement. The major reason is that human capital is the people employed 

in the company and they can leave whenever they want, and thereby is the company not 

in control of their human capital like a regular physical asset (Bontis et al., 2000, p. 87). 

 

The control of human capital has also some ethical issues. It could be discussed what 

knowledge that is owned by the employee and what is owned by the company (Mason, 

1986, p. 9). According to Bontis (2001, p. 45) human capital cannot be owned by the 

company. Knowledge can be extracted from experts and workers into company 

intelligence like computer software and programs are an intellectual property right issue 

(Mason, 1986, p. 9). Then the human knowledge becomes structural capital and is 

owned by the company (Bontis, 2001, p. 45). Information systems need to protect 

intellectual property and individual knowledge from being violated by properly 

compensating the contributor of knowledge (Mason, 1986, p. 10-11).  

 

There are previous studies and reports which emphasize that human capital has to be 

valued in a confident way and measure human capital, but using different methods. 
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Some researchers mean that companies´ investments in education and training are the 

most widely accepted measure of human capital (Coff, 2002, p. 108; Bassi et al., 2004, 

p. 2). While other researchers argue that labor expenses, which is total employee wages 

in companies, can be used as approximation of the value of human capital (Hansson, 

2004, p. 336; Pantzalis & Park, 2009, p. 1610). According to Pantzalis & Park (2009, p. 

1611) the ideal way to measure human capital is by using employee wages. According 

to Subramony et al. (2008, p. 784-785), there is a positive causality between companies´ 

financial performance and competitive pay. Another approach is to use ratios to 

measure human capital (Pantzalis & Park, 2009, p. 1611; Chen et al., 2005, p. 160). The 

problem is that there is no completely systematic, accepted and reliable measure 

(Boudreau & Ramstad, 1997, p. 343). If companies want to disclose information about 

their human capital the only method today is voluntary disclosure.  

 

Swedish companies are in the front edge of disclosing information voluntarily and many 

companies are issuing formal and detailed information about intellectual capital in their 

annual reports (Abdolmohammadi, 2005, p. 412). Swedish companies have been leaders 

in disclosure of nonfinancial performance metrics since the late 1980s (Upton, 2011, p. 

41). The insurance company Skandia was one of the first companies to disclose 

information about nonfinancial metrics and in 1988 a group of Swedish service 

companies and accountants published a report named “The invisible balance sheet” 

(Upton, 2001, p. 32, 41). The report mentioned theory of intangible assets described as 

customer capital, structural capital and human capital, and many of the ideas are still 

valid today (Upton, 2001, p. 41). But there are not only nonfinancial metrics that 

Swedish companies publish, they also frequently report their labor expenses in quarterly 

and annual reports, which can be used as an approximation for return on human capital 

(Hansson, 2004, p. 336). In 1994 the Swedish government realized the issue of human 

capital in companies´ financial statements (Olson, 1995, 1994/95:L207). The 

government discussed a paradigm shift where knowledge becomes more important and 

that undervaluing the importance of human capital has serious consequences (Olson, 

1995, 1994/95:L207). The Swedish model builds on soft values, like human capital, and 

the industry has become more dependent on these soft values (Olson, 1995, 

1994/95:L207). Companies that invest in human capital are forced to exclude these 

investments in financial statements and thereby show a result that does not reflect the 

reality (Olson, 1995, 1994/95:L207). Even though the subject of human capital is well-

discussed in Sweden it is still unclear if and how investments in human capital affect the 

firms´ performance.  

 

Just as human capital, the performance of a firm can be measured with help of several 

sorts of key values. It can therefore be problematic to know how to estimate a firm´s 

performance. Profitability, cash flow, growth, and different financial ratios are all 

examples of key values which give an estimation of financial performance (Huselid, 

1995, p. 652; McGuire et al., 1988, p. 861). The value of a stock is dependent on the 

company's profitability and is a direct reflection of how the market values a firm. Stock 

performance is thereby closely connected to corporate financial performance and the net 

cash flow, in form of stock market returns, is one way to measure economic profitability 

(Huselid, 1995, p. 652).  

 

Thereby, there is a research gap regarding how human capital in companies listed on the 

Swedish stock market is measured and if investments in human capital have any 

influence on the companies´ stock performance, which leads to the research question. 
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1.3 Research Question 
 

Derived from the background and the problem discussion, the research question is: 

 

How are human capital investments by Swedish companies affecting their stock 

performance? 

 

1.4 Purpose of the Study 

 

The purpose of this study is to examine if human capital investments affect how stock 

prices fluctuate. This will be examined by using company’s changes in labor expenses 

as an approximation of investments in human capital. If there is causality between 

human capital and stock performance, the study also aims to describe the direction of 

this relation. With other words, whether the causality is positive or negative. The 

purpose is also to test this with as accurate multiple regression analysis as possible. By 

studying human capital and stock performance, the purpose is to conclude if there is 

possible for investors to gain abnormal return by using information about companies´ 

human capital as a strategy when doing investment decisions.  

 

1.5 Delimitations 
 

In order to make a study that is practicable and because of the time restriction of this 

course, several delimitations were necessary. First, the study is broken down 

geographically and includes only the Swedish stock market place, named NASDAQ 

OMX Nordic Stockholm and also called the Stockholm Stock Exchange. This 

delimitation has arisen due to that the authors of this study are from Sweden.  

 

The study is also limited to companies that are listed on the Stockholm Stock Exchange 

Small-, Mid- and Large Cap lists at the time the data was collected, which was in 

February 2015. The time period for the study is five years, between 2009 and 2013. The 

reason for this specific time period is that the study intends to examine how the causal 

relationship between human capital and stock performance looks like in modern times, 

and especially after the recent financial crisis. Finally, the companies on the Stockholm 

Stock Exchange have to disclose their labor expenses in their financial statements in 

order to be part of the sample.  

 

1.6 Research Contributions 
 

Even if the concept of human capital is relatively new in the financial field, there is a 

pretty thorough research made in the subject and some researchers have studied it in 

relation to stock performance. Even if similar previous studies have been made that 

examines and connects these two areas, this study will contribute with new knowledge, 

both theoretically and practical. The study is re-exploring the concept of human capital, 

with a financial angle, and can contribute with a measure of human capital that is rather 

new and only used in a few other studies. 

 

There is a theoretical contribution due to that previous research mostly has been limited 

to the American stock market. No study has been made the latest ten years on the 
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Swedish stock market that examines human capital and how it may affect the 

company´s performance, which this study aims to provide a present and complete 

picture of. In that way will the study examine an unexplored area and contribute with 

additional research that empirically tests the possible causality between human capital 

investments and stock price fluctuations. 

 

The practical contribution of this study has mainly an investor approach but the results 

can also be useful for companies. From the investor perspective, the study intends to 

explain a causal relationship, which can help investors to generate abnormal return, by 

replicating this possible investment pattern. The purpose is to do a study that is 

generalizable for all public companies on the Swedish stock market, but also for other 

stock markets. In that way can the results be a contribution for investors that invest on 

the Swedish stock market but also for those who invest outside the Swedish stock 

market. The study also intends to contribute to firms in the way that the management 

will get better knowledge and insight about the importance of human capital, and how 

the skills and knowledge within the firm can be linked to the financial performance. 

 

1.7 Disposition 

 

The starting point of this study is the introduction, which provides a general background 

of the topic and shed light on the research problem regarding human capital and its 

relation to stock performance. This leads to the research question and purpose of the 

study. The introduction is followed by the scientific methodology where the chosen 

stances are stated and argued for. Chapter 3 includes the theoretical framework and is 

followed by a fourth chapter consisting of a review of the field. The reasons for 

separating these two chapters are to provide a better overview for the reader and a more 

detailed presentation of previous studies that are connecting human capital to stock 

performance, due to that these two topics are described separately in the theoretical 

framework.  

 

In chapter 5 the practical method is explained with the data collecting process and the 

regression analyses. Chapter 6 includes descriptive statistics and provides an overview 

of the data. The empirical results in chapter 7 consists of the regression analyses and is 

separated from the descriptive statistics because the analysis is based on the regressions 

and not the descriptive statistics, and also in order to make a difference between the data 

and the actual study. In chapter 8 the analysis of the empirical data is conducted and 

connected back to the theoretical framework and the review of the field. Chapter 9 

provides the main conclusions and findings of the study. Lastly in chapter 10, the 

different truth criteria are explained and assessed whether they are achieved or not.  
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2. Scientific Methodology 
In this chapter the scientific starting point of the study is presented. Initially choice of 

subject and preconceptions are described and then follows the research philosophy with 

ontological and epistemological assumptions. The chapter also clarifies why a 

deductive approach built on quantitative data is chosen and the perspective of the 

research. Finally the theoretical frame of reference, source criticism and ethical & 

societal considerations are presented.                                                                                                                                

 

2.1 Choice of Subject 
 

In this study the focus is on the human capital in companies listed on the Swedish stock 

market and its possible influence on the companies´ stock performance. It is clear that 

the human capital affects the company to some extent and it is one of the most 

important corner stones for the company in order to be successful. But it is rather 

unclear how it affects the stock performance of the company. That is why this is the 

subject that will be examined in this study.   

 

Another reason for choosing this subject is the importance of human capital in 

companies, but it is difficult to measure the absolute value of it. When looking into the 

field were some interesting variations of measures for human capital found. Previous 

studies have shown that there is no clear and distinct way to measure human capital and 

that makes it a bit arbitrary.   

 

2.2 Preconceptions 
 

A study´s starting point is the preconceptions that the authors possess before the 

research. This can be both conscious and unconscious and appear in several ways in a 

study (Bjereld et al., 2009, p. 14-15). Since the starting point of this present research is 

to be as objective as possible it is important to declare our theoretical and practical 

knowledge about the topic that can affect the study’s objectivity. Preconception can be 

divided into two parts. The first part includes practical experience that the authors 

possess (Johansson-Lindfors, 1993, p. 76).  We have some practical experiences in this 

field by studying annual reports, financial information, stock markets, and calculating 

ratios. However, we have no practical experience of working with human capital before.  

 

The second part of the preconception is theoretical experience in the field (Johansson-

Lindfors, 1993, p. 76). We are studying our last semester on a Master program within 

Business economics at the Business School in Umeå. We have also degrees in Master of 

Science in Business and Economics where we have got the knowledge which we 

implement in this study. Our research includes data collection from databases and 

therefore is the course “Advanced financial statement analysis and valuation” valid. In 

that particular course we got the knowledge how to collect data and analyze it. We also 

learned to interpret annual reports, calculate ratios and value companies.  

 

The study is built upon our preconception but is also extended with relevant theories 

about human capital and stock performance. By basing our research on theories and 

previous studies we are trying to be as objective as possible.  
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2.3 Research Philosophy 
 

The research philosophy starts with knowledge construction and the nature of research. 

Knowledge is a very broad definition and the true nature of it is a philosophical 

question. The question has been an issue for great thinkers from Plato to Propper but is 

still without a clear consensus (Grant, 1996, p. 110). The purpose of this study is not to 

get a deeper understanding of the true nature of knowledge, rather it is the knowledge 

within companies and how it is developed that is interesting. There are several of 

different views about how organizations learn and if knowledge is maintained in the 

individuals within the company or if it is the organization itself that possesses the 

knowledge (Felin & Hesterly, 2007, p. 195). According to Mason (1986, p. 10) there are 

some conditions that have to be fulfilled for individuals to be seen as literate in the 

information society. These conditions are to possess intellectual skills to deal with 

information, have access to information technologies which stores, convey and process 

information, and finally have access to the information itself (Mason, 1986, p. 10).  

  

Ontology is the starting point of all research and is then followed by epistemology and 

methodology (Grix, 2002, p. 177). Social ontology refers to the assumptions about the 

nature of social reality and two of the positions are objectivism and constructivism 

(Long et al., 2000, p. 190).  The first position views the reality as objective and external 

to the individual, while the other says that reality is subjective and can be seen 

differently among all individuals (Long et al., 2000, p. 190). It is important to realize 

which position one places itself in to be able to understand, acknowledge and defend 

one´s own ontological position (Grix, 2002, p. 177).  

 

The ontological stance can be linked to epistemological assumptions, which is the 

theory of knowledge and the possible ways of gaining knowledge of social reality (Grix, 

2002, p. 177). The epistemology also has two main positions, which are positivism and 

interpretivism (Grix, 2002, p. 177). According to the view in the first position, 

knowledge is seen as objective and theoretically accessible to all, while the other 

position is subjective and dependent on individuals´ experiences (Long et al., 2000, p. 

190). Knowledge becomes especially important in this research because human capital 

is all about knowledge maintained in people and companies. In the aspect of knowledge 

there is also a distinction between firm-specific knowledge and general knowledge, and 

these can be tacit or explicit (Crook et al., 2011, p. 445; Grant, 1996, p. 111). A further 

discussion about different kinds of knowledge can be found in the theoretical 

framework, chapter 3. 

 

In aspect of ontological and epistemological assumptions, the underlying research is 

derived from both these stances (Grix, 2002, p. 178). The methodology and the research 

methods depend on these previous assumptions (Long et al., 2000, p. 191). The research 

methods cannot be explained in the abstract since the researcher has to place himself 

within the stances and find the underlying assumptions and roots of his research and the 

nature of it (Long et al., 2000, p. 190). That is why it is important in this study to 

explain the purpose and nature of the research, and what stances that are assumed. 

While ontology and epistemology often are linked together it is important to 

differentiate them from each other (Grix, 2002, p. 178). These two stances are related 

but have to be separated because the research starts from a person’s worldview 

experiences and beliefs (Grix, 2002, p. 178). In the previous section our preconceptions 
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and experiences in the field are described, and the forthcoming part of this section will 

describe which position that will be taken during the study. 

 

The main purpose of this study is to measure if changes in human capital can be related 

to movements in stock price, and therefore will this research be based on positivism. 

Because the main stance of positivism is that knowledge only can be based on facts that 

can be measured (Patel & Davidson, 2011, p. 29). In positivism the research starts by 

making empirical observations to discover general laws in the studied field (Lukka & 

Kasanen, 1995, p. 74). Through the research the aim has been to work in an objective 

way. By using a measure of human capital that has been used in a previous study there 

is no attempt to construct a completely own measure or a measure that have not been 

used before. Another approach on this study, based on interpretivism, would be to get a 

better knowledge about how individual investors or companies are valuing human 

capital to get a deeper understanding of the underlying subject, but that is not the 

purpose here. That is also why a subjective approach is excluded, because a study based 

on measures need to be as objective as possible to be reliable.  

 

Positivism is often linked with an objective approach where the researcher observes 

facts without trying to interpret them. The researcher should implement the study in a 

way so the research and the research object are not affected by the researcher 

(Johansson-Lindfors, 1993, p. 45; Patel & Davidson, 2011, p. 27). It is almost 

impossible to be completely objective when performing a study but the researcher 

should try to be as objective as possible (Arbnor & Bjerke, 1994, p. 268). This present 

study will be based on previous theories and studies, and not on own knowledge and 

opinions about the subject and in that way will the study be objective.  

 

2.4 Research Approach 
 

The starting point of the research is to get a better knowledge about the topic and the 

field. This study is built on previous research in the area and on relevant theories. 

Instead of generating new theories the main purpose is to test existing theories and in 

that way get new insight about the topic. The theoretical framework is built on theories 

about human capital and stock performance, or theories that can help describe a possible 

causality between those two fields. The theoretical framework is the study´s base and 

empirical data will be gathered based on it. By using theory as starting point and then go 

on with collecting hard data the research has a deductive approach (Johansson-Lindfors, 

1993, p. 55-56).  The purpose of the study is not to generate new theories about human 

capital or stock performance and that is why not an inductive approach is used.  

 

Based on theories are hypotheses formulated that are tested through the empirical 

examination. Hypothesis testing means that an assumption is tested to examine if it is 

true or false (Körner & Wahlgren, 2005, p. 122).  When conducting hypothesis testing a 

null hypothesis and an alternative hypothesis are usually formulated (Körner & 

Wahlgren, 2005, p. 122). In this study the null hypothesis is formulated like there is no 

causal relationship between change in human capital and stock performance while the 

alternative hypothesis is formulated like there is such relation between those two 

variables. It is the null hypothesis that is examined to see if it is true or not. If there is 

enough evidence that there is causality, the null hypothesis is rejected and instead the 

alternative hypothesis is accepted. There are some risks in hypothesis testing and one is 
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to reject the null hypothesis while it in reality is true and it depends on the significance 

level of the test, but there is also a risk of accepting the null hypothesis when it is in fact 

false (Körner & Wahlgren, 2005, p. 122). The first situation is called alpha and the 

second one beta. By stating an appropriate significance level for the hypotheses in this 

study, these risks are minimized. But even with an appropriate significance level there is 

no guarantee that the studied situation can represent a whole population or prove a 

theory if the research builds on incorrect assumptions (Lukka & Kasanen, 1995, p. 80). 

A significant result does not become interesting just because it is significant (Lukka & 

Kasanen, 1995, p. 80). Based on a thorough literature research of the fields it is possible 

to claim that this study is well grounded and there is a small risk that the final result in 

reality reflects something else.  

 

The hypotheses will be tested with statistical tools. The statistical tests are used to 

examine if random events could have generated the observed relationship (Lukka & 

Kasanen, 1995, p. 79). There are in general two ways for the statistical researcher to 

develop a hypothesis (Lukka & Kasanen, 1995, p. 75). It is either to test hypothesis 

deduced from certain already existing theories and the other alternative is to develop a 

new hypothesis from the analysis of data (Lukka & Kasanen, 1995, p. 75). This study 

will be positioned in the first alternative because the hypotheses are derived from 

previous research. 

 

2.5 Perspective 
 

It is important to state the perspective of the research (Johansson-Lindfors, 1993, p. 53). 

By stating the perspective of the study it prevents that the reader gets the wrong 

expectation of the research and what it will generate. By stating the perspective in this 

study the goal is to minimize the risk of misunderstanding but also to clarify who this 

study will be useful for. The opinion is that this study will mainly rely on an investor 

perspective. If there is causality, either negative or positive, between change in human 

capital and stock price growth investors can use that causal relationship as an 

investment strategy and invest in stocks depending on their investments in human 

capital. But the study can also be useful for companies that get new insight about how 

their human capital affects the market value of the company. A positive relationship 

means that companies can increase their market value with investments in human 

capital.  

 

While this research will have a direct impact on investors and companies it is also a 

possibility that it can have an indirect impact on accountants, auditors and financial 

analysts. Financial analysts may have to include human capital in their valuation of 

companies. Accountants and auditors also have to reflect over how their work will be 

affected of an increased importance of human capital in business performance.  

 

2.6 Research Method 
 

The choice of research method mainly depends on how the research question and the 

purpose of the study are designed (Patel & Davidson, 2011, p. 13-14). The main 

purpose of this study is to examine if there is a relation between change in human 

capital and stock performance in companies listed on the Stockholm Stock Exchange. 

This is tested through hypotheses and quantitative researching. Quantitative research is 

often linked with natural science and objective paradigms (Long et al., 2000, p. 191). In 
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qualitative research the main focus is on describing and trying to understand the 

underlying factors (Patel & Davidson, 2011, p. 14). That is not the purpose of this study 

because focus is not on a search for a deeper understanding of why change in human 

capital affects stock prices. Instead, the purpose is to use statistical tools to measure if 

there is empirical evidence that can prove a link between them. 

 

The data set is downloaded from two databases. It means that the sample consists of 

secondary data because the information is collected from databases and not directly 

from the companies. Secondary data is defined as data that has been collected by 

someone else, but can be reanalyzed and used again (Saunders et al., 2009, p. 256). 

Secondary data can be a useful source to answer, or partly answer, the research question 

(Saunders et al., 2009, p. 256). According to Dahmström (2005, p. 116) research will 

benefit from using a database because it is possible to gather a bigger sample and the 

information is more reliable. There are also drawbacks with using secondary data from a 

database. The information could be out of date and in some cases also inaccurate 

(Dahmström, 2005, p. 118). Partly because the information have not been continuously 

updated or updated with inaccurate information (Dahmström, 2005, p. 118). By using 

information from a database there is also a risk that the measures in the database are not 

exactly in line with the researcher´s needs for the study (Dahmström, 2005, p. 118).  

 

Before downloading the data set in this study, it was examined how the information is 

conducted in the databases in order to see that the information is correct. In the study, 

measures such as holding-period return (HPR), wage growth, and market index growth 

are used. These are measures that have been used in previous research and therefore are 

relevant for the study. Thomson Reuters Datastream is a well-known database that has 

been used in several studies and therefore is the opinion that the source is reliable and 

not consist outdated or inaccurate information. Both authors have used this database 

before and found it to be very reliable. 

 

The study also intends to generalize the result to other companies and stock markets. An 

advantage with quantitative research is that it is easier to replicate than a qualitative 

research (Bryman, 1984, p. 77). That makes it possible for other researcher to test this 

study´s result among other companies on other stock markets. For a statistical study to 

be able to generalize its results it is important that the sample is randomly collected 

from the population (Lukka & Kasanen, 1995, p. 72). This is not a problem in the study 

because the sample consists of all public companies on the Swedish stock market that 

have the needed data available.  

 

Another important assumption in statistical generalization is to have a large data set and 

the study has to rely on statistical theory and theories based on the studied phenomena 

(Lukka & Kasanen, 1995, p. 78). Although a data set is large, if it is built on incorrect 

assumptions it will most probably provide inaccurate results that do not fully reflect the 

reality. Sometimes can even a small sample be more accurate than a large one in the 

terms of generalization (Lukka & Kasanen, 1995, p. 81). We have good knowledge 

about the statistical tools we use in this study from courses in statistics and from 

previous thesis work. The research is based on relevant theories and previous studies in 

the field and that is the basis for a successful study. But there are also some problems to 

think of in statistical generalization. First of all, statistical tools build on mathematical 

theory that is purely deductive while the real world population derives from 

observations that never can be 100% deductive (Lukka & Kasanen, 1995, p. 78). No 
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statistical reason can fully assure that the assumption underlying the statistical 

procedure will hold in the future (Lukka & Kasanen, 1995, p. 78). With that in mind, 

these potential problems will hopefully be minimized in this study by using accurate 

statistical analyzes that fit the research and a significance level that assures a correct 

result.  

 

A carefully and correct executed statistical analysis of the data will increase the 

creditability of the result and the ability to generalize the study (Lukka & Kasanen, 

1995, p. 81). One of the most essential parts in a statistical study is the model-building 

phase because an accurate model build on the underlying theory and substantial 

knowledge is one of the corner stones (Lukka & Kasanen, 1995, p. 81). 

 

2.7 Summary of Research Strategy 
 

The main purpose of the study is to examine the causal relationship between 

investments in human capital and stock performance. Since data from databases and 

financial statements is used to measure the relationship, the study is quantitative and the 

epistemological stance is positivism. The aim of the study is to be as objective as 

possible. The research is built upon well-known theories and previous research in the 

field, and the measures that is used comes from previous studies. Therefore the 

approach is deductive. 

 

2.8 Theoretical Frame of Reference 
 

This study is built on a theoretical framework consisting of efficient market hypothesis, 

random walk theory, adaptive market hypothesis, resource-based theory and 

information asymmetry. The theoretical ambition of the research is to develop new 

information about the importance of human capital in companies and if it affects the 

stock performance. The efficient market hypothesis, random walk theory and the 

adaptive market hypothesis are theories that have different views on the conditions on a 

market and how that can effect price movements. The resource-based theory is a theory 

that is closely connected to human capital and explains the different types of resources 

within a firm and the importance of the right knowledge and skills in order to perform 

well. Finally, information asymmetry states that not all actors on the market have the 

same amount of information available which leads to an information advantage for 

some actors which gives them an opportunity to take advantage of this specific 

information when investing. This theory is relevant for this study because human capital 

is a sort of information that often the people within the firm have more information 

about relative the extern actors on the market.  
 

2.9 Source Criticism 
 

When searching for theories and articles “EBSCO Business Source Premier” and 

“Google Scholar” are the databases that mainly have been used. The articles that are 

used are exclusively peer reviewed and are published in well-known journals. Peer 

reviewed means that an independent researcher reviews the article and makes sure that 

the article has high standard and authenticity. When choosing articles, it has also been 

taken into account how old the articles are in order to make sure that they are up-to-date 

and correct. Another important priority is that the articles should be well-cited. Some 
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advantages with old articles are that they are well-known and have been reviewed by 

many people. There are also advantages with new articles because they often build on 

old articles but have developed theories and updated results. But even if up-to-date 

results from new articles are used, the study´s theory is based on primary sources, which 

means that referencing occurs to the original source if such source exists. The literature 

is almost exclusively based on scientific articles but some information derives from 

books. Thus, in these cases have only books that do not refer to other literature been 

used. It means that no course literature is referred to.  

 

According to Ejvegård (2003) there are four requirements that should be fulfilled in 

order to dealing with source criticism in an accurate way. The two first requirements 

state that the author should refer to sources and facts that are genuine and not false, and 

independent in the way that the author should know where the fact derives from 

(Ejvegård, 2003, p. 62-63). The other two requirements imply that a newer source 

generally said to be a better source and that a fact or event should be displayed adjacent 

to its happening, because the time factor is considered to have a negative impact on the 

credibility (Ejvegård, 2003, p. 64).  Due to the above described course of actions in this 

study regarding references that have been implemented during the writing, the four 

requirements of source criticism are considered to be fulfilled. 

 

2.10 Ethical & Societal Considerations 
 

The present study uses only data that is public for everyone and do not reveal any 

confidential information that can harm the included companies or anyone else. 

Information and facts in previous research and scientific articles have been used in an 

independent way but given credit to the original source.  

 

The biggest ethical issue of this research may be to value human capital because 

indirectly it is valuing individuals and deem that some humans are worth more than 

others in the sense of knowledge and skills. It may seem unethical to measure 

individuals, but that is not the purpose here. The purpose of this study is not to rank or 

value individuals between each other or to point out which characteristics that is most 

valuable. Rather it is to find a value of education, training, expertise and experience that 

is valuable in companies and reflected in compensations.  

 

Regarding societal considerations the conclusion and result of this study may change 

how investors and company boards see human capital and standard setters may have to 

reconsider the existing accounting standards that exclude human capital. The purpose of 

the study is to increase the awareness of human capital on the market as an importance 

value driver in companies. 
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3. Theoretical Framework 
In the following chapter there will be a thorough review of theories and models in the 

field. A general definition of human capital is presented and why it should be seen as a 

vital resource in a firm. Financial performance, stock fluctuations and market 

conditions are explained with the efficient market hypothesis, random walk theory and 

the adaptive market hypothesis. Information asymmetry also has a close connection to 

the topic why it is also included in this chapter. Finally there is a summary of the 

theoretical framework that connects the theories with this study, which ends up with the 

hypotheses.                                                                                                                               

 

3.1 Human Capital 
 

The importance of intellectual capital resources, like non-monetary assets without 

physical substance, in firm’s value creation process has increased due to change from a 

manufacturing-based economy to a knowledge-based economy (Orens et al., 2009, p. 

1536). The importance of intellectual capital has particularly increased for companies 

that want to create competitive advantages (Chen et al., 2005, p. 160). Intellectual 

capital consists of mostly intangible assets like structural capital, customer capital and 

most important, human capital (Bontis et al., 2000, p. 87).  

 

Human capital is a wide definition and researchers describe it somewhat different but 

while the details can differ the general definition is similar. Crook et al. (2011, p. 444) 

define human capital as; “the knowledge, skills and abilities (KSAs) embodied in 

people” and is developed by education and training. While Pantzalis & Park (2009, p. 

1610) define it as; “the physical and intellectual skills acquired through education and 

training that enable an individual to perform tasks effectively and to be productive”. 

Another definition is; “Human capital represents the individual knowledge stock of an 

organization as represented by its employees” (Bontis et al., 2000, p. 87). Human 

capital is the core of many economic theories and explains how individual skills can be 

linked to performance (Pantzalis & Park, 2009, p. 1610). 

 

The role of human capital in companies is a field that is up-to-date and relevant in the 

research today, but the concept of human capital is by no means new. The concept was 

stated already in the 1960s in an article by Kiker (1966). Economists have devoted a 

great deal of effort to developing and quantifying human capital investments by using 

activities like education, both academic and on-the-job training (Kiker, 1966, p. 481). 

Mainly two methods have been used to estimate the value of humans (Kiker, 1966, p. 

481). The first method is cost-of-production that estimate the real cost of “producing” a 

human, while the other method is capitalized-earnings procedure that estimates the 

present value of an individuals´ future income stream (Kiker, 1966, p. 481).  

 

While the research today is focusing on the value of human capital in organizations, this 

was not the main focus in the beginning of the field. Then the purpose of estimating 

human capital had a national economic agenda to demonstrate the power of a nation and 

defining the economic effects of education, health investment and migration, but has 

also been used as an estimation of the total cost of war (Kiker, 1966, p. 481). One of the 

earliest attempts to estimate human value was around 1691 when Sir William Petty 

talked about humans in money terms and argued that labor was the “father of wealth” 

and must therefore be included in any estimate of nation wealth (Kiker, 1966, p. 482). 
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The development of estimating human capital in organizations has increased since the 

transition from the Industrial Revolution to the modern growth (Galor & Moav, 2004, p. 

1001), where intellectual capital assets in companies are seen as the most important 

force behind wealth creation in business (Firer & Williams, 2003, p. 348). In the 

beginning of the Industrial Revolution physical assets were the prime source of 

economic growth but in the late stages of the transition to the modern economy, human 

capital emerged as the driver of economic growth in companies (Galor & Moav, 2004, 

p. 1001). Human capital can be seen as an internal resource that can create competitive 

advantage and sees people as strategically important factors (Wright et al., 2001, p. 

702). Between the years 1890 and 1999 the contribution of human capital in US 

companies to economic growth has doubled while the contribution of physical assets 

has decreased significantly (Galor & Moav, 2004, p. 1002). 

 

Human resources have consistently, and are still, battling to be recognized as a true 

asset in organizations (Wright et al., 2001, p. 701). A reason for this is that human 

capital is an intangible asset and history has shown that there have been several of ways 

to estimate human capital and no method has been completely approved or reliable. 

Hansson (2004, p. 339-340) uses the total paid wages divided by number of employees 

the return on human capital. Pantzalis & Park (2009, p. 1611) use a measure called 

EVHC, which is “a ratio of the market value of equity per employee to the industry’s 

median value of equity per employee”. It is also possible to use expenditures in 

employee training and education as a measure of investments in human capital (Bassi et 

al., 2004, p. 2). Because there is no completely reliable way to estimate human capital it 

is excluded in financial statements even though it is a valuable asset in the company 

(Pantzalis & Park, 2009, p. 1610; Coff, 2002, p. 109). With excluded means that there 

are no asset post called “Human capital” in the financial statement, but human capital 

can be indirectly capitalized in other values in the financial statement. Traditionally the 

money an organization spends on its human capital is capitalized as a cost in the profit 

and loss statement, and not as an investment (Petty & Guthrie, 2000, p, 166). Human 

capital is also capitalized in overhead costs among many other costs and is therefore a 

hidden value for investors and is difficult to estimate in a reliable way (Pantzalis & 

Park, 2009, p. 1610; Bassi et al. 2004, p. 1).  

 

Even if there is no general measurement of human capital it is clear that the knowledge 

embedded in individuals and organizations is one of the most valuable resources 

(Pantzalis & Park, 2009, p. 1610). People within companies need to be treated as an 

asset to invest in and not as a cost burden (Bontis, 2003, p. 10). Because of the 

increased importance of human capital in companies it has merged with other theories 

like the resource-based theory (Wright et al., 2001, p. 702). 

 

3.2 Resource-Based Theory 
 

Pfeffer and Salancik are two of the founders of the resource-based theory, a theory that 

describes how the success of a firm can be explained by its ability to obtain and keep 

useful resources and in that way be efficient (Pfeffer & Salancik, 2003, p. 2). According 

to Pfeffer & Salancik (2003, p. 11), efficiency in a company is its ability to create 

positive results and act in a way so external actors are satisfied.  Firms are dependent on 

useful and important resources and this affects their behavior (Nienhüser, 2008, p. 10-

11). The resource-based theory can explain behavior of organizations, which includes 
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organizational structures, actions and decision-making (Nienhüser, 2008, p. 10). The 

organization is characterized as an open system that is affected by events in the external 

environment (Hillman et al., 2009, p. 1404). The external environment is constantly 

changing and that makes it uncertain (Pfeffer & Salancik, 2003, p. 3), and the company 

need to take action to reduce these uncertainties when they appear (Nienhüser, 2008, p. 

12). The resource-based theory can also explain why previous independent 

organizations take part in inter-organizational partnerships (Hillman et al., 2009, p. 

1404). All companies are dependent on the external environment and other 

organizations, and the relationship to these affects the behavior of the company 

(Hillman et al., 2009, p. 1404-1405).  

 

Another researcher that recognized the importance of resources in firms was Edith 

Penrose and she argued that firm growth is due to how resources are employed 

(Newbert, 2007, p. 122). A firm consists of different kinds of productive resources and 

these resources can contribute to a firm’s competitive position if they are used correctly 

and made available within the firm (Newbert, 2007, p. 122). The performance of a 

company is driven directly by its products and services, but indirectly by its resources 

and firms can perform above normal by identifying and acquiring vital resources 

(Newbert, 2007, p. 122). Barney (1991, p. 101) developed the ideas from Penrose and 

built his work on two main assumptions about firm resources and it was that resources 

are immobile and heterogeneously distributed among firms. This means that resources 

can have different values depending on the characteristic of the firm. According to 

Barney (1991, p. 103) a firm cannot enjoy sustained competitive advantage when 

strategic resources are evenly distributed and completely mobile.  

 

A company can have many resources of different kinds and some are more important 

than others. Resources are defined as; “anything that could be thought of as a strength 

or weakness of a given firm” (Hillman & Dalziel, 2003, p. 385). In the firm perspective 

a resource is a wide definition and includes all assets, capabilities, organizational 

processes, information knowledge etc. controlled by the firm and enables it to 

implement strategies and operate efficient (Barney, 1991, p. 101). The company can 

obtain resources from the external environment and these resources are vital for the 

company to be able to operate their business (Nienhüser, 2008, p. 12). A resource can 

be vital even though the total cost to obtain or keep it in the business is small, if it is yet 

important for the company in order to maintain their business (Nienhüser, 2008, p. 12).  

 

There are also resources that are irrelevant in the discussion of competitive advantage 

and performance (Barney, 1991, p. 102). Some resources may even harm the firm by 

preventing it to implement valuable strategies or to implement strategies that reduce 

effectiveness (Barney, 1991, p. 102). According to Barney (1991, p. 105-106) a firm 

resource need to have four attributes to hold the potential of sustained competitive 

advantage and these are: valuable in that sense that it can exploit opportunities, rare 

among a firms current and potential competition, hard to duplicate and no equivalent 

substitutes for the resource, see Figure 1. Firms that possess valuable and rare resources 

are able to attain a competitive advantage and improved performance in the short term, 

but to attain sustained competitive advantage the resource also need to be imperfectly 

imitable and non-substitutable (Newbert, 2007, p. 123).  
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Figure 1: Barney´s conceptual model (Barney, 1991, p. 112; Newbert, 2007, p. 123). 

 

There have been some critics of Barney´s (1991) work and some researchers mean that 

his ideas are too static and could not be explained in a black-box (Newbert, 2007, p. 

123). There is a missing link between resource possession and resource exploitation 

(Newbert, 2007, p. 123). A firm does not achieve better performance because it has 

better resources, but rather it is the knowledge how to use it that is the difference 

(Mahoney & Pandian, 1992, p. 365). Mahoney & Pandian (1992, p. 365) suggest that 

firms that use its resources in the best way will gain a higher productivity and 

maximized financial performance.  

 

According to the resource-based theory there are critical resources and those who 

control these have power, and power influence behavior (Nienhüser, 2008, p. 10). One 

of the main goals for an organization is to reduce others´ power over them and to 

increase their own power over others (Hillman et al., 2009, p. 1404). The firm aims to 

reduce environmental uncertainty by controlling vital resources and in this way create 

competitive advantages on the market (Hillman et al., 2009, p. 1404). Two of the most 

important factors for companies to create advantages against competitors are to take 

important strategic decisions and to have a good internal control (Bennet & Robson, 

2003, p. 797). A strategic decision could be to invest in the human capital or in other 

vital resources in the company to increase the competiveness and be more successful. 

To maximize firm value, companies have to optimally mix people, technology and 

physical assets in order to reach their strategic goals (Pantzalis & Park, 2009, p. 1610). 

 

3.2.1 Human Capital as a Resource 

 

The role of human capital in resource-based theory has been one of the most important 

factors for researchers that try to explain why some companies outperform others 

(Crook et al., 2011, p. 443). Firms that have access to valuable resources, like human 

capital, that is difficult to duplicate or copy will outperform their competitors and that 

helps explain performance differences (Crook et al., 2011, p. 443). The main goal for 

most companies is to have sustained competitive advantage and gain above-normal rates 

of return, which is the return in excess of a resource owners´ opportunity costs 

(Mahoney & Pandian, 1992, p. 364). A firm’s unique characteristic of technical know-

hows and managerial capabilities is two of the most important factors that differentiate 

firms (Mahoney & Pandian, 1992, p. 365). These factors are sources to sustained 

competitive advantage and maximized financial performance (Mahoney & Pandian, 

1992, p. 365). Knowledge is also one of the most important sources to sustainable 

advantage on the market (Coff, 2002, p. 107), and there is a strong relation between 

compensation and the education, experience and knowledge that managers and 

employees possess (Crook et al., 2011, p. 444).  
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Companies compete in the labor market to attract the most skillful employees and the 

service of individuals (Pantzalis & Park, 2009, p. 1610). An important assumption about 

human capital to be a vital resource is that it is in short supply and tied to the firm in 

order to deliver lasting above-average performance (Crook et al., 2011, p. 444). 

Otherwise could competing firms obtain or copy resources that perform in the same way 

and any advantages would become outcompeted (Crook et al., 2011, p. 444). There are 

two forms of human capital and these are general human capital and firm-specific 

human capital (Crook et al., 2011, p. 445). The firm-specific human capital is unique 

and only valuable to a specific firm and is difficult to trade or exchange to another firm, 

while the general human capital can be used in different firms and is more easily traded 

(Crook et al., 2011, p. 445). It is the firm-specific capital that creates competitive 

advantages and the value of human capital increases if it is firm-specific (Crook et al., 

2011, p. 445). Since it is difficult to copy or trade firm-specific capital the only way to 

obtain it is by mergers or acquisitions (Coff, 2002, p. 107-108). The importance of 

human capital becomes clearer since mergers and acquisitions take place in a larger 

extent in human capital-intensive industries (Coff, 2002, p. 108).  

 

The structure of human capital can be very different between firms and between 

industries. Even if there are differences, all companies try to structure their human 

capital to reach efficiency and flexibility (Lepak & Snell, 1999, p. 31). The most 

common is to use internal full-time employees but it is an increasing use of external 

workers like temporary employees, contract labors etc. (Lepak & Snell, 1999, p. 31). 

There is a discussion if the best strategy for companies to be efficient is to "make-or-

buy" the human capital, where "make" refers to internalized employment built on 

education and training and "buy" refers to externalized employment and outsourcing of 

certain jobs (Lepak & Snell, 1999, p. 31). The potential benefits of internal employment 

are stability and predictability, coordination, control and lower transaction costs of the 

human capital (Lepak & Snell, 1999, p. 31). The potential benefits of external 

employment are decreased overhead and administrative costs, balanced workforce 

requirements, and increased organizational flexibility (Lepak & Snell, 1999, p. 31).  

 

Both employment forms have their benefits and drawbacks, and firms do not have to 

choose between the forms because they can often use them simultaneously (Lepak & 

Snell, 1999, p. 31-32). According to Lepak & Snell (1999, p. 45) firms should structure 

their human capital after two dimensions, namely the value and uniqueness of employee 

skills. These two dimensions will vary between firms and there is no single optimal 

structure of human capital, and the most efficient way to structure and invest in human 

capital will also vary between different types of human capital (Lepak & Snell, 1999, p. 

32).  

 

3.2.2 Knowledge-Based View 

 

While the resource-based theory takes account of all resources there is a knowledge-

based view that has emerged from the resource-based theory, which argues that the only 

true resource that creates competitive advantage is knowledge embedded in people 

(Crook et al., 2011, p. 444). While the resource-based theory focus on the importance of 

knowledge and the issue of transferability between firms, the knowledge-based view 

also emphasizes the transferability within firms as even more important (Grant, 1996, p. 

111).  
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There is different kinds of knowledge where “knowing how” is a tacit knowledge that 

only can be observed through its application and learned by practice, and the transfer of 

this kind of knowledge between people is slow, costly and uncertain (Grant, 1996, p. 

111). The other type of knowledge is stated as; “knowing about facts and theories” and 

it is an explicit knowledge revealed by communication (Grant, 1996, p. 111). Explicit 

knowledge is the traditional view of knowledge among economists, where the marginal 

cost is close to zero and the information is public (Grant, 1996, p. 111). Most explicit 

knowledge and all tacit knowledge are preserved within individuals and most of it are 

created within the firm and are therefore firm-specific (Grant, 1996, p. 111). 

 

Production involves transformation of inputs into outputs (Grant, 1996, p. 112). If the 

knowledge-based view would be taken to its edge, knowledge is the only input factor of 

value because all human productivity is knowledge dependent and machines are 

embodied with knowledge (Grant, 1996, p. 112). Grant (1996, p. 112) makes two 

assumptions about knowledge, which is that knowledge is created individually and 

businesses are hiring people to use and extend their existing knowledge to produce 

goods and services. There has been a debate whether individual or organizational 

knowledge is the source of value creation (Felin & Hesterly, 2007, p. 195). According 

to Grant (1996, p. 112) all learning takes place inside individuals and organizations 

learn by its members or by employed individuals that have the knowledge the 

organization is missing. The collective and organizational knowledge approach assumes 

that knowledge is stored in norms, procedures, rules and forms in the company (Grant, 

1996, p. 113), and that individuals are homogenous, formable and randomly distributed 

into organizations (Felin & Hesterly, 2007, p. 196). The danger with the organizational 

approach, by viewing the organization as the entity that creates, stores and deploys 

knowledge, is that the value of individuals that engage in these activities are overlooked 

(Grant, 1996, p. 113). According to Felin & Hesterly (2007, p. 196), this has led to a 

development in the field where the starting point of new value creation is the individual 

because the individuals are the organization.  

 

In aspect of individual knowledge and organizational knowledge there are some ethical 

issues. The major ethical concerns are regarding intellectual property rights and who 

owns the knowledge and information (Mason, 1986 p. 9-11). The ethical and economic 

concerns are about different kinds of information and how it is transmitted (Mason, 

1986, p. 9). Knowledge extracted from experts and workers into company intelligence, 

like computer software and programs, is one of these intellectual property right issues 

(Mason, 1986, p. 9). In that way companies can take advantage of maintaining 

knowledge from individuals even if they leave the company, and individual knowledge 

is then transmitted into firm-specific knowledge (Mason, 1986, p. 9-10). The first time 

an information item is created it can be extremely costly to produce, but then it is quite 

easy to reproduce and share with others (Mason, 1986, p. 9). Because of that it is hard to 

safeguard intellectual properties and keep to one self (Mason, 1986, p. 9). Information 

systems need to protect intellectual property and individual knowledge from being 

violated, by properly compensating the contributor of knowledge (Mason, 1986, p. 11).  

 

The stance for this particular study is that both individual and organizational knowledge 

creates value within a company, see Figure 2. A company needs unique knowledge to 

create competitive advantage and increase their financial performance. The knowledge 

can be maintained in skillful employees that include both general knowledge and the 

more valuable firm-specific knowledge. If these valuable employees would leave the 
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company the value of the firm would decrease. But it is not enough to have valuable 

employees if the knowledge about how to maximize the use of them is missing. This is 

the organizational knowledge that is maintained in procedures, activities, norms and 

rules. This type of knowledge is maintained in the firm even if individuals leave, and 

thereby it is firm-specific. It is not enough to possess the resource if there is a lack of 

knowledge how to get the full potential of it (Mahoney & Pandian, 1992, p. 365). 

 

Figure 2: Knowledge and value creation (Felin & Hesterly, 2007). 

 

Another standpoint for this study is that a company has many different resources that is 

important for the firm to be able to operate and be successful. As been argued for, one 

of the most vital resources is human capital and by investing in people, a company can 

gain competitive advantages that lead to a better performance and increased market 

value. An assumption is that there is a shortage of skilled people in the labor market and 

a major part is firm-specific human capital. Thus it is difficult to duplicate and purchase 

human capital. As previous studies have shown there is a linkage between compensation 

and skilled employees that creates competitive advantage (Crook et al., 2011, p. 444), 

therefore high compensations mean high value of human capital. There will always be 

some companies that overpay for their human capital and some that underpay, but in 

average companies pay the correct price (Subramony et al., 2008, p. 779). In 

conclusion, human capital is a vital resource that can create competitive advantage that 

leads to better performance and increased market value.  

 

3.3 Financial Performance 
 

Financial performance is the general measure of a firm's overall financial health over a 

given period of time and can be divided into two wide categories; investor returns and 

accounting returns (Cochran & Wood, 1984, p. 45). Investor returns basically mean that 

the financial performance should be measured from the shareholders perspective, which 

often is the stock price (Cochran & Wood, 1984, p. 45). Accounting returns are earnings 

relative different managerial policies, such as earnings per share and price to earnings 

ratios (Cochran & Wood, 1984, p. 46). 

 

Even if these two categories exist is financial performance still a very wide financial 

term that can be estimated with several other measures. Profitability, cash flow, growth, 

and financial ratios such as debt to asset and operating leverage, are examples of such 
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measures, which gives actors on the market a hint of a company´s financial performance 

(Huselid, 1995, p. 652; McGuire et al., 1988, p. 861).   

 

Of course there are extensive numbers of previous research made through the years 

regarding different measures on financial performance. Huselid (1995, p. 652, 659) used 

gross rate of return on capital and divided the market value by the replacement cost of 

its assets as measure for financial performance. The purpose of the study was to 

determine whether there is a relationship between high performance work practices and 

firm performance, which he could prove it is. McGuire et al. (1988) have published a 

study where they found evidence for that a firm's prior performance has a closer relation 

to the corporate social responsibility than the future performance does. The authors used 

both accounting-based measures and stock-market-based measures in order to estimate 

firm performance (McGuire et al., 1988, p. 861). The measures they used were total 

return, alpha, return on assets, total assets, sales growth, asset growth, and operating 

income growth (McGuire et al., 1988, p. 861). Finally, a study made by Carpenter & 

Rondi (2006, p. 391) on 57 Italian companies used size, growth, leverage and 

profitability as measures for performance. 

 

In this particular study it is the stock performance on the stock exchange that is the 

examined measure of financial performance in a way of trying to explain if and how 

human capital influences stock prices. The stock performance derives from corporate 

financial performance in the sense that economic profitability can be represented by the 

net cash flow, in form of stock market returns that emerges to the shareholders (Huselid, 

1995, p. 652). As is generally known, the main objective for all investors that trade 

stocks is to sell a stock for a higher value than they bought it for, and thereby get a 

positive return due to positive stock performance.  

 

The next step is to answer; how can the performance of stocks be evaluated? One 

common and quite simple measure is the Holding-Period Return, (HPR). It is calculated 

as (Cornell, 1999, p. 184): 

                                                      𝐻𝑃𝑅 =  
(𝑃1− 𝑃0+𝐷𝑖𝑣)

𝑃0
                                          

 

Where P0 is the price at the begging of the period, and P1 is the closing price at the end 

of the same period (Cornell, 1999, p. 184). Div. is the dividend that has been paid out 

during the examined period (Cornell, 1999, p. 184). The HPR simply show the 

percentage return a stock has generated during one specific period (Cornell, 1999, p. 

184). HPR has been used in several financial studies that calculate stock returns on a 

stock market (Loughran & Ritter, 1995; Spiess & Affleck-Graves, 1995; Hansson, 

2004). 

 

3.4 Efficient Market Hypothesis 
 

The efficient market hypothesis, (EMH), is a well-established financial theory. There is 

a constant debate whether the markets are efficient or not, or in which degree they are 

efficient. EMH is also the basis for several other financial theories, such as information 

asymmetry and random walk theory.  

 

The EMH started to become a common concept within the financial area in 1970 when 

Eugene Fama published his article “Efficient Capital Markets: A Review of Theory and 

(3) 
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Empirical Work”. In this article he describes that markets should be seen as efficient if 

the prices fully reflect all available information (Fama, 1970, p. 383). As soon as new 

information is available, prices will adjust to the new information and reflect the 

market´s general valuation of each security (Fama, 1970, p. 383). Due to that prices 

reflect all new information immediately; there is no way to gain excess return in the 

long term because the price movements are not following any patterns. Instead prices 

are fluctuating randomly (Malkiel, 2003, p. 59). 

 

The theory of an efficient market rests on three basic pillars. The first pillar is that 

investors generally act rational and therefore valuate securities rationally (Lawrence et 

al., 2007, p. 161). Secondly, irrational investors´ investments are random and will 

cancel each other out; hence will the price not be affected (Lawrence et al., 2007, p. 

161). Thirdly, rational arbitrageurs will limit irrational investors´ influence on the 

market (Lawrence et al., 2007, p. 161). According to Fama (1970) there are three forms 

of market efficiency; the weak, semi-strong and strong form. The different efficiency 

levels are depending on the degree of information included in the price of the security 

(Fama, 1970, p. 383). 

 

Weak form 

The weak form is the first level of market efficiency and claims that only information of 

historical prices is reflected in the prices on the market (Fama, 1970, p. 414). It means 

that it is not possible to outperform the market by taking help of technical analyses 

based on historical prices (Malkiel, 2003, p. 59). Hence, it is no reason for investors to 

look at previous price patterns in a way to predict future price movements.  

 

Semi-strong form 

The semi-strong form includes both historical information and public information, such 

as annual reports, stock splits, and new security issues (Fama, 1970, p. 388). In other 

words, investors cannot use public information or historical information to gain excess 

returns, since the information is known by all other actors and is therefore already 

included in the price. Hence, there are only investors with inside information that will 

be able to beat the market. 

 

Strong form 

The strongest form of market efficiency also includes inside information, in addition to 

historical information and public information (Fama, 1970, p. 388). Therefore, all 

information is reflected in the security price when the market is efficient at the strongest 

level, and there is no possibility for an investor to outperform the market and gain 

abnormal returns. 

 

Even if the theory of market efficiency is an old and well-established theory, which is 

often referred to in financial articles, there are not many studies that have found 

empirical support for the existence of market efficiency. But there are a few. According 

to Samuelson (1965, p. 48-49) the price movements on the market fluctuate randomly, 

regardless of historical prices and without any patterns that have arisen by chance. Due 

to that the prices move randomized it is impossible for investors to predict the return on 

a security, which confirms the efficient market hypothesis (Samuelson, 1965, p. 48-49). 

This conclusion gave rise to the random walk theory, which will be presented later in 

this chapter. Malkiel (1995) also found support for the EMH. He examined the annual 

return for equity funds from 1971 to 1991, and concluded that these funds 
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underperformed relative two benchmark portfolios (Malkiel, 1995, p. 570-571). He 

found no evidence of excess return and no evidence of the assumption that investors can 

gain abnormal returns by following a certain strategy based on persistence (Malkiel, 

1995, p. 571). The result shows that the market for securities is remarkably effective 

because an investor do not have any advantage of managing his portfolio actively, 

relative a passive handling (Malkiel, 1995, p. 571). Another study, made on 18 equity 

markets around the world, concludes that all markets at least have the weak form of 

market efficiency (Chan et al., 1997, p. 807-808). 

 

Studies that question the theory of an efficient market are more frequent in financial 

research than studies that support the theory. Through the years many financial 

researchers have tried to reject the EMH by studying anomalies towards the EMH. 

Some of these studies will be presented here. Lawrence et al. (2007, p. 167, 169) 

examined the existence of investor rationality on Dow Jones index companies from 

1984 to 2004. The result provides evidence for anomalies that rejects the theory of an 

efficient market, such as existence of high volatility, high trading volume, and bubbles 

in the stock market (Lawrence et al., 2007, p. 169). Shiller (1981) studied the stock 

price volatility on a couple of market indices. The author obtains that the volatility on 

stock market prices are very high (Shiller, 1981, p. 433-434). The volatility is so 

remarkable and strong that it must have been caused by inefficient market conditions 

and not by other reasons, such as data errors or problems in the price indices (Shiller, 

1981, p. 434). 

 

Another study found empirical support for a hypothesis which claims that analysts tend 

to underreact to negative information and overreact to positive information (Easterwood 

& Nutt, 1999). This study is further evidence for the idea that markets in fact are more 

inefficient, rather than efficient. Even the founder of the EMH, Eugene Fama (1970), 

questioned his own theory when he and Kenneth French published an article in 1988. 

Their article ends up in the conclusion that the market index´s dividend-yields can help 

explain the variance of the long-term future stock market returns (Fama & French, 

1988, p. 24), which also is a sign of an inefficient market. 

 

It has also been research made where the link between market efficiency and human 

capital is brought up. According to Haugen & Baker (1991, p. 37) investors will invest 

according to their own human capital, which differs much from one investor to another. 

Because of the differences in human capital, the rational preferences differ between the 

investors, which leads to completely different rational decisions (Haugen & Baker, 

1991, p. 37). This, in turn, contributes to inefficiency on the market (Haugen & Baker, 

1991, p. 37). The present value of future income for the investor is the measure for 

human capital in their study (Haugen & Baker, 1991, p. 37). 

 

Depending on the level of efficiency on the Stockholm Stock Exchange, different 

results of this study are expected. If the strong form of market efficiency is the existing 

form on the market there is no change to find empirical proof for a non-randomized 

pattern between human capital and stock performance, a pattern that could be used as an 

investment strategy to earn excess return. Because such pattern should already have 

adjusted the stock price and made it impossible for investors to outperform the market. 

Even if the existing market efficiency is semi-strong it would also be impossible to 

identify a relationship between stock performance and human capital, because the 
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wages per employee is public information which in that case is already reflected in the 

price.  

 

But if the weak form best explains the market efficiency on the Stockholm Stock 

Exchange during the studied time period it would be possible that a company´s human 

capital influences its stock price, but it is difficult to prove a pattern without using 

historical information. But as been presented, many modern studies reject all forms of 

the EMH. If so is the case, it is possible to prove patterns in the price movements which 

means that this study could result in the conclusion that the price movements of a 

security partly are influenced by the company´s investments in human capital. 

 

3.4.1 Random Walk Theory  

 

Random walk theory is a theory closely connected to the efficient market hypothesis 

and helps describe how and why the market can be effective. According to random walk 

theory will the prices on the market fluctuate randomly and it is therefore impossible to 

predict how stocks will perform in the future (Fama, 1965, p. 59). This is compatible 

with the theory of an efficient market because if the prices fluctuate randomly it is not 

possible to outperform the market. 

 

Random walk theory has its basis in Kendall & Hill (1953) that aimed to study patterns 

that are created by price cycles on the market. But the study ended up in a not so 

expectable result, namely that it does not exist any regular price cycles on the examined 

market (Kendall & Hill, 1953, p. 11). Their study shows that it is not certain that it is 

even possible for investors to be able to foresee how prices will move. There are also 

other studies that have ended up in similar conclusions. According to Fama (1965, p. 

59), the only way for an investor to outperform the market and gain excess return is by 

having information advantage towards other investors. Any other arguments about 

specific patterns that can be identified are waste of time because the prices are 

impossible to predict without an information advantage (Fama, 1965, p. 59).  

 

Also Samuelsson (1965) has presented empirical evidence that strengthens the 

credibility for the random walk theory, by showing that prices fluctuate randomly.  A 

newer and more up-to-date article connected to random walk theory is “The Taiwan 

stock market does follow a random walk”, written by Lock in 2007. Lock (2007, p. 6) 

looked at the weekly movements on the Taiwan Composite Stock Index from 1990 to 

2006 and the study´s result stated that the prices followed a random walk. On the other 

hand, an identical test has been made on the same market between the years 1971 and 

1989, which resulted in a rejection of the random walk theory (Lock, 2007, p. 6). It 

means that there could also be reason to question if the prices on a stock market truly 

are impossible to predict.  

 

Several articles question this further and have empirical evidence against the random 

walk theory. Hoque et al. (2007, p. 500) did an extended study where they examined the 

stock price fluctuations on eight Asian stock markets, which concluded that the random 

walk theory could be rejected on six of them. Lo & MacKinlay (1999) studied the 

weekly stock returns on NYSE, AMEX and NASDAQ from 1962 to 1985. They 

identified patterns on the stock market that rejects the random walk theory, even if the 

patterns could not be explained through any of the various models that the authors 

tested (Lo & MacKinlay, 1999, p. 39). Studies have also been made on South American 
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stock markets and on stock markets in the Middle East. The outcome of these studies 

strengthens the argument that the prices on stock markets do not fluctuate randomly and 

that the random walk theory does not tend to be consistent with reality (Abraham et al., 

2002; Urrutia, 1995). Instead, there are patterns that can describe the price movements.  

 

It is clear that there are both previous studies that found empirical support for the 

random walk theory and previous studies that reject the theory. In order to connect 

random walk theory to this present study, let assume that the prices on the Stockholm 

Stock Exchange are moving randomly during the examined time period and that it 

thereby is not possible for investors to gain excess return. In that case it would be 

impossible to get statistical evidence that proves that a stock´s performance partly 

depends on the human capital in the company. On the other hand, if there are patterns 

that can describe the price fluctuations on the Stockholm Stock Exchange during the 

examined time period, it is instead possible that such causal relationship can be 

identified and empirically proven. 

 

3.5 Adaptive Market Hypothesis 
 

The economic markets are constantly under development. Digitalization has led to that 

information reaches the actors quicker and the markets are more integrated with each 

other. When the reality is developing, the theories have to follow the same 

development. Consequently have many experts and researchers starting question how 

well the efficient market hypothesis is anchored in reality. It is especially the strong 

form of market efficiency which is the most questioned (Lo, 2004, p. 22). Through the 

critique towards the efficient market hypothesis an alternative theory to the traditional 

deductive approach of neoclassic economics has developed (Lo, 2004, p. 21). It is called 

the adaptive market hypothesis, (AMH). 

 

According to the AMH, humans are not completely rational in their behavior. However, 

they have a certain degree of rationality. Further, the behavior is depending on the 

environment and develops through natural selection where the individual makes 

decisions based on past experiences (Lo, 2004, p. 22). Another core pillar in the 

definition of the AMH is that investors sometimes make the choice which gives them 

most satisfaction instead of optimized utility, partly because humans are not capable of 

understanding which option is the most optimal in all situations (Lo, 2004, p. 22). This 

irrational behaviour changes the business conditions, which lead to that different 

investment strategies experience cycles of profitability and loss (Lo, 2004, p. 23).  

 

According to Lo (2004, p. 24) the AMH offers at least five practical implications for 

investors, portfolio managers, and policymakers. Firstly, the relationship between risk 

and return changes over time (Lo, 2004, p. 24-25). The second implication is that the 

efficiency on the market is not constant and there is always a definite degree of 

efficiency (Lo, 2004, p. 25). Thirdly, different investment strategies will perform 

different well in different market conditions (Lo, 2004, p. 26). Another implication is 

that it is possible to gain risk-adjusted excess returns if one can adapt to the current 

market efficiency (Lo, 2004, p. 26). Finally, portfolio allocation should be adjusted for 

changes in factors that influence the market conditions (Lo, 2004, p. 27).  

 

In many ways is the AMH different from the EMH. But it does not mean that the AMH 

is a whole new complement to the EMH. On the contrary, the AMH is more of an 
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addition to the EMH that provides a more complete and realistic view, than a rejection 

of the EMH (Lo, 2012, s. 18). Further, efficiency does not have to be all or nothing, 

which the EMH also states in a way through the different levels of efficiency, the 

economy is more complex, people are not rational all the time (Lo, 2012, s. 24). The 

core difference in financial behavioral science is that the EMH studies the behavior and 

believes it is irrational, while the AMH rather see the behavior as a logical response to 

changes (Lo, 2012, s. 24). 

 

If the AMH is prevailing on the Stockholm Stock Exchange it means that market is not 

completely efficient and it is possible for investors to gain excess return due to 

imbalance between investors for example their preferences for satisfaction, information 

asymmetry, choice of investment strategy etc. Consequently, it is more likely to identify 

a relationship between stock performance and human capital if the market conditions on 

the Stockholm Stock Exchange are more similar to the AMH than to the EMH. 

 

3.6 Information Asymmetry 
 

Information asymmetry is when one part has more information than another and has the 

opportunity to take advantage of this (Healy & Palepu, 2001, p. 407). Information 

asymmetry is based on the agency theory and the foundation of the agency theory is that 

there is a contract under which one or more persons (principals) engage another person 

(agent) to perform some sort of service on their behalf (Jensen & Meckling, 1976, p. 

308). The principal delegate some of the decision making to the agent (Jensen & 

Meckling, 1976, p. 308). A common situation like this is a contract between company 

owners (shareholders) that delegate the decision making to the board of directors in the 

company (Hillman & Dalziel, 2003, p. 384).  

If the parties have different goals and want to maximize their utility, there is a risk that 

the agent does not behave in the desired way according to the principal (Jensen & 

Meckling, 1976, p. 308). When an investor has invested in a company a self-interested 

manager can exploit the funds by taking bad operating decisions that are harmful for the 

shareholders (Healy & Palepu, 2001, p. 409). This is an agency problem and the agent 

has to be compensated to act in a certain way, and this involves agency costs (Jensen & 

Meckling, 1976, p. 308). One way of reducing the agency problem and align manager 

interest with shareholder interest is by compensate managers with stock options 

(Cormier et al., 2009, p. 77). There is a correlation between ownership structure in a 

company and agency costs (Jensen & Meckling, 1976, p. 309). If there is a separation 

between owners and the control of a company there will be agency costs (Jensen & 

Meckling, 1976, p. 309). If one or a few shareholders, that also control the company, 

own the company there will be small agency costs (Jensen & Meckling, 1976, p. 312-

313). The agency costs increase progressively with number of owners because their 

impact of controlling the company becomes smaller (Jensen & Meckling, 1976, p. 312-

313). Large companies tend to have agency problems to a greater extent than small ones 

because the owners do not take part in daily operations and it is difficult to control if the 

business is managed properly (Healy & Palepu, 2001, p. 409).  

 

In public traded companies the board of directors often has more information about the 

business than shareholders and this could be an information asymmetry problem (Healy 

& Palepu, 2001, p. 407). Information asymmetry exists in almost all public traded 

companies but there is evidence telling that the problem is bigger for small firms 
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compared to large ones (Cormier et al., 2009, p. 74). A reason for this is that 

stakeholders in large firms require more information of high quality and if the company 

does not reveal information, their reputation will be harmed (Cormier et al., 2009, p. 

74). There is also evidence telling that a large firm size reduces the impact of disclosure 

on share price volatility (Cormier et al., 2009, p. 84-85). A solution to the information 

asymmetry problem is an agreement that the company has to share information with 

counterparties (Healy & Palepu, 2001, p. 407-408). By reassuring stakeholders about 

various aspects of its operations, investments and performance the information 

asymmetry between the company and stakeholders is reduced, which minimizes the 

information costs (Cormier et al., 2009, p. 72). There are regulations and frameworks 

about what companies are obligated to share publically to minimize information 

asymmetry (Healy & Palepu, 2001, p. 407-408). Financial statements consist of mostly 

tangible assets and that is a problem because intangibles, and especially intellectual 

capital, have become a large portion of the assets in companies (Abdolmohammadi, 

2005, p. 402). The relevance of information included in financial statements has 

decreased because the general accepted accounting standards do not capture intellectual 

capital (Orens, 2009, p. 1536).  

 

3.6.1 Voluntary Disclosure 

 

Accounting standards regulate what companies are obligated to disclose in financial 

statements, but companies also have the option to voluntary disclose information (Healy 

& Palepu, 2001, p. 412). This type of information reduces processing costs for 

stakeholders, but there is a discussion of the relevance of this information because 

mostly it is available through other sources (Healy & Palepu, 2001, p. 414). Voluntary 

disclosure has shown to be positive correlated with stock performance 

(Abdolmohammadi, 2005, p. 398). There is also evidence that voluntary disclosures 

lower the cost of information for stakeholders but also lower the cost of capital for 

managers by reducing information risk (Healy & Palepu, 2001, p. 421). It is important 

to keep in mind the purpose behind voluntary disclosure because companies will most 

certain try to hide negative information but reveal positive information (Cormier et al., 

2009, p. 73). If managers´ compensation is tied to stock performance this issue becomes 

even more important to keep in mind (Healy & Palepu, 2001, p. 422).  

 

Voluntary disclosure can be in different forms and the credibility of it is affected by 

how the information is disclosed by the company (Cormier et al., 2009, p. 73). 

Quantitative information is more credible than qualitative information because it is 

more difficult to mimic by competitors and allows comparability through time and 

space (Cormier et al., 2009, p. 73-74). The costs of publishing quantitative information 

are likely to be higher because the information reveals credible and precise facts 

(Cormier et al., 2009, p. 74). Firms that have to publish information due to negative 

news or soft information are most likely to use a qualitative approach (Cormier et al., 

2009, p. 74). Such information is most certain to have a low impact on information 

asymmetry and risk (Cormier el al, 2009, p. 74). Hence, quantitative disclosure about 

human capital reduces information asymmetry in a larger extent than qualitative 

information (Cormier et al., 2009, p. 84).  

 

Because of the information asymmetry there is a demand for information intermediaries, 

like financial analysts and rating agencies, which reveal managers superior information 

(Healy & Palepu, 2001, p. 408). Financial analysts collect information from public and 
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private sources, evaluate the information and current performance, make forecasts about 

future prospects, and finally recommend investors to buy, sell or hold (Healy & Palepu, 

2001, p. 416). There is evidence that financial analysts add value in the capital market, 

improving market efficiency and decreasing information asymmetry (Healy & Palepu, 

2001, p. 416-417). This information can also be useful for companies since they can use 

Internet to control their reporting strategies and are less dependent on financial and 

information intermediaries (Orens et al., 2009, p. 1537). Analysts can also have 

incentives to make optimistic forecasts and recommendation if they are compensated for 

providing positive information (Healy & Palepu, 2001, p. 417).  

 

Figure 3 explains capital and information flows in the capital market. Where investors 

get information directly from the company or from information intermediaries and they 

can invest either directly in the company or indirectly through financial intermediaries. 

Capital and information are regulated by capital markets, financial institutions, auditors 

and accounting regulators.                                                                                                                                                                                                                                                          

 

 
Figure 3: Capital and information flows in a capital market economy (Healy & Palepu, 

2001, p. 408). 

 

3.6.2 Information regarding Human Capital 

 

The transition towards a knowledge-based economy has increased the role of 

intellectual capital and especially human capital (Orens et al., 2009, p. 1537). The 

transition has resulted in increased information asymmetry between capital market 

actors and business managers (Orens et al., 2009, p. 1537). The information problem 

that exists in human capital-intensive firms mainly depends on accounting rules and 

what assets the balance sheet includes (Coff, 2002, p. 109). There is no determined or 

certain way to measure human capital today (Pantzalis & Park, 2009, p. 1610). Firm’s 

physical assets are measured in a reliable way but the value of the company also 

consists of human capital and other intangibles that are excluded from financial 

statements (Coff, 2002, p. 109). Accounting rules today and balance sheets are more 

reliable in industries with a majority of physical assets than in human capital-intensive 

firms (Coff, 2002, p. 109).  
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A general rule is that investors are optimistic and tend to overestimate the value of a 

company and when there are uncertainties in the valuation of the company there is a risk 

that investors overpay for shares (Coff, 2002, p. 109). Two of these uncertainties are 

regarding the real value of intellectual and human capital. Companies can decrease 

uncertainties by disclosing relevant information to stakeholders (Orens et al., 2009, p. 

1537). There is evidence that disclosure of intellectual capital by companies is positive 

correlated with stock market valuation in public traded firms (Abdolmohammadi, 2005, 

p. 411). Companies that disclose information about their human capital investments can 

increase the financial performance and reduce the cost of equity capital (Cormier et al., 

2009, p. 73). Companies have incentives to disclose information about their intellectual 

capital but this need to be compared with the disclosure costs and the risk of revealing 

trade secrets, or other information that can harm the business (Abdolmohammadi, 2005, 

p. 412).  

 

Swedish companies are in the front edge in this area and many companies are issuing 

formal and detailed information about intellectual capital with their annual reports 

(Abdolmohammadi, 2005, p. 412). Swedish companies frequently report their labor 

expenses in quarterly and annual reports, which can be used as an approximation for 

return on human capital (Hansson, 2004, p. 336). This gives reason to believe that 

information asymmetry regarding human capital may be lower in Swedish companies 

than in other countries, and that investors easily can take part of information about 

investments in human capital. Still there are no completely reliable way how to disclose 

information and measure human capital. Because of that is it reason to believe that 

managers and people inside companies have more information about investments in 

human capital than shareholders, outside investors and other stakeholders. It could even 

be so that some investors have more information than other investors and can take 

advantage of this.  

 

3.7 Summary of Theoretical Framework 
 

The theoretical framework consists of theories about human capital in companies and 

stock performance. All companies need resources to be able to operate their business. 

Some resources are more valuable than others to increase financial performance and 

create competitive advantages. In a knowledge-based economy human capital is one of 

the most vital resources within companies. The problem with human capital is that there 

is no distinct way to measure it in a reliable way. Managers often have more 

information about human capital value and investments than investors and this 

information asymmetry makes the valuation of companies uncertain and risky.  

 

How stock prices react on available information can be explained by the efficient 

market hypothesis. The foundation of EMH is that investors are rational and that there 

are three levels of market efficiency. Depending on which form that exists on the 

market it is different degrees of information that the prices directly adjust according to. 

In a totally efficient market all information is reflected in the prices which mean that 

there is impossible for an investor to consciously outperform the market. The theory of 

an efficient market is partly explained by one of the other theories in this chapter, 

namely the random walk theory. It builds on the assumption that stock prices move 

randomly and that it is impossible to predict how stocks will perform in the future. If the 
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prices on the Swedish Stock Exchange are moving randomly investors cannot gain 

excess returns even if they have superior knowledge about firms’ human capital. 

 

But other theories speak against the theories of random price movements and market 

efficiency. Information asymmetry means that some investors can have an information 

advantage towards other actors on the market. The fact that companies do not disclose 

all information about their human capital show that insider information probably exist 

which means there is a change that the Swedish stock market is not completely efficient. 

This is in line with the adaptive market hypothesis which suggests that humans are not 

completely rational in their behavior and do not always choose the most optimal 

investment decisions, which changes the conditions on the market. If the market 

conditions on the Stockholm Stock Exchange points at information asymmetry and the 

adaptive market hypothesis, it means that it is possible to identify and find empirically 

evidence for a pattern that says that prices on stock are partly affected by the human 

capital in the company, which makes it possible for rational investors to gain abnormal 

return and outperform the market, for instance by utilizing such pattern as an investment 

strategy. 
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4. Review of the Field 
Based on a thorough literature research on the relationship between human capital and 

financial performance the following section describes previous research in the field. 

This section also takes different kinds of measures of human capital into consideration. 

There is research from all around the world, but for this study is Hansson (2004) 

especially interesting because his research is also conducted on the Swedish market.  

 
A study by Crook et al. (2011, p. 444) examines why results in previous research in the 

human capital field based on resource theory differ from each other. Their research is 

built on resource-based theory and they examine firm-specific versus general human 

capital, and operational versus global firm performance (Crook et al., 2011, p. 444). 

According to Crook et al. (2011, p. 444) human capital is a competitive advantage 

because it is difficult for other firms to assess, copy or acquire, therefore will firms that 

possess superior human capital outperform their competitors. Results in previous 

research have shown that human capital affect performance, but some studies have also 

shown that there is no relationship (Crook et al., 2011, p. 444). This could be because of 

a temporal component that is only captured in long-term relationship between human 

capital and performance (Crook et al., 2011, p. 445). According to Crook et al. (2011, p. 

445) firm-specific human capital is more valuable than general human capital because 

the later can be more easily traded between firms.  

 

The results from 66 prior studies indicates that human capital is strongly related to 

performance but it is influenced by the competiveness of the strategic factor market for 

the type of human capital and appropriate measures (Crook et al., 2011, p. 451). Crook 

et al. (2011, p. 451-452) found no difference between short-term and long-term 

measures of human capital and the connection to performance. But there is evidence 

that the link between human capital and performance is stronger when human capital is 

firm-specific rather than general (Crook et al., 2011, p. 452).  

 

4.1 Human Capital measured with Labor Expenses  
 

A study by Hansson (2004, p. 334) examines the relation between the value premium 

and return on human capital. According to Hansson (2004, p. 333) high book-to-market 

(value) firms exhibit higher average returns than low book-to-market (growth) firms and 

the difference is the value premium. An explanation for the value premium could be that 

value stocks have a higher average return due to compensation of risk (Hansson, 2004, 

p. 334). Hansson (2004, p. 334) assumes that low book-to-market stocks is a signal of 

good times and high book-to-market is a signal of bad times, and the value premium is 

explained by a conflict between labor and capital. When stock prices increase the 

compensation in human capital will increase also, thus is firm experiencing good times 

(growth) forced to share a larger portion of the earnings with employees than value 

firms (Hansson, 2004, p. 335-336).  

  

The hypothesis in Hansson´s (2004) study is that differences in wage growth rate among 

value and growth firms can explain differences in stock returns, and the relationship is 

studied with a high-minus-low method (HML). Hansson (2004, p. 336) expects to find a 

negative relationship between return on human capital and stock returns. This is tested 

among nonfinancial companies that are or has been listed on the Stockholm Stock 

Exchange during the years 1970 to 1997 and a total of 2 607 observations over the 28-
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year interval (Hansson, 2004, p. 338). The book-to-market ratios are divided into high 

book-to-market which is the upper one third, and low book-to-market which is the 

lower one third (Hansson, 2004, p. 339). Then the difference between these two is HML 

(Hansson, 2004, p. 339). The return on human capital is measured and defined as the 

average change of wage per employee during a year. The results suggest that the change 

in dispersion of wage between value firms and growth firms can be explained by stock 

returns (Hansson, 2004, p. 352-353). In line with the expectations, the relationship is 

negative (Hansson, 2004, p. 347). Investors might be able to forecast the general income 

growth rate, but regarding risk the investor is unable to predict dispersion in general 

growth rate (Hansson, 2004, p. 352). The study gives an explanation for the value 

premium that is tied to human capital in companies (Hansson, 2004, p. 353).  

 

A study made by Bassi et al. (2004, p. 1) examines if firms that make unusually large 

investments in their human capital enjoy higher stock prices than firms that make 

smaller investments. Because of accounting rules in US, where companies do not have 

to show their investments in human capital, high-investment firms in human capital can 

be underpriced in the short run but fairly valued in the long run (Bassi et al., 2004, p. 1-

2). The investments in human capital are measured as formal employee education and 

training expenditures and then they examine if this measure has an impact on 

subsequent stock prices (Bassi et al., 2004, p. 2). The basic findings are that there is a 

relationship between firm´s investments in training and education and its stock 

performance in the following year, and that the firm can generate abnormal returns 

(Bassi et al., 2004, p. 26). Investors should consider a firm’s investment in human 

capital in their own investment decisions (Bassi et al., 2004, p. 26). 

 

According to Subramony et al. (2008, p. 778) there are a positive relationship between 

investments in employees and performance outcome in organizations. Employees are 

motivated to stay with and contribute to achieving company´s long-term goals as long 

as their compensation is equal or exceeding the contributions expected from them 

(Subramony et al., 2008, p. 778). Subramony et al. (2008, p. 779) examine the 

relationship between organizational financial performance and employee compensation 

and its competiveness. According to Subramony et al. (2008, p. 779) compensations and 

specially employees pay perceptions are related to attitudes and behaviors. The main 

reasons for employers to offer competitive or above-market pay are that employees are 

less likely to shrink work and more likely to stay in the organization, and companies are 

more likely to attract qualified individuals (Subramony et al., 2008, p. 779). Firms that 

pay competitive or above-market compensations usually incur higher labor costs which 

are not affordable for unprofitable firms in the long run (Subramony et al., 2008, p. 

779). The main conclusions made by Subramony et al. (2008, p. 784-785) are that 

employee’s perception about competitive pay influences their productivity and that 

there is a positive relationship between financial performance and competitive 

payments.  

 

4.2 Human Capital measured with Ratios 
 

A study by Pantzalis & Park (2009, p. 1611) investigates the human capital´s impact on 

stock returns. They measure human capital with a measure called EVHC, which is “a 

relative stock market valuation of human capital intangibles based on the ratio of the 

market value of equity per employee to the industry’s median value of equity per 

employee” (Pantzalis & Park, 2009, p. 1611). To examine human capital´s relation to 
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stock return, they examine if EVHC is related to future return performance (Pantzalis & 

Park, 2009, p. 1611). According to Pantzalis & Park (2009, p. 1611) a more reliable 

measure of human capital would be employee wages but in their study this data was not 

available. The major findings were that portfolios consisting of low EVHC firms 

outperform portfolios with high EVHC firms, by an average of 1.34% per month 

(Pantzalis & Park, 2009, p. 1621). The researchers also examine the reliance of EVHC 

and finds that it can be used as a measure of risk and mispricing that reflects the markets 

inability to correctly assess the true value of human capital (Pantzalis & Park, 2009, p. 

1621). 

 

A study by Chen et al. (2005, p. 159) examines the gap between firm´s market value 

and book value. The firms´ market-to-book values are increasing and the source of 

economic values in financial statements are no longer just the production of material 

goods but also the creation of intellectual capital (IC) (Chen et al., 2005, p. 159-160). A 

firm’s IC includes human capital and structural capital and is becoming more important 

for companies that want to create competitive advantages (Chen et al., 2005, p. 160). 

Chen et al. (2005, p. 160) examine if there is a relationship between firm’s IC and 

market-to-book ratios for companies listed in Taiwan and they use the measure VAIC to 

measure intellectual capital. VAIC measures the efficiency of a firm´s IC and consists 

of three types of inputs: physical and financial capital, human capital and structural 

capital (Chen et al., 2005, p. 161). According to Chen et al. (2005, p. 162) are 

conservative accounting practices and firms´ ability to restrain investment in IC from 

being present in the financial statements the main reason for growing market-to-book 

values. If this is true and the market value is efficient, investors will place a higher value 

in firms that invest in their IC (Chen et al., 2005, p. 162). The result shows that firms 

with better IC efficiency have a greater profitability and growth in both the current and 

following years (Chen et al., 2005, p. 174). Especially two inputs, capital employed 

efficiency and human capital efficiency, are positive correlated with firm´s market value 

(Chen et al., 2005, p. 169). 

  

A study by Firer & Williams (2003, p. 349) also examines if there is a relationship 

between firms intellectual capital and market valuation in listed South African 

companies by using VAIC. The result from their study shows no significant relationship 

between firms´ efficiency of IC and their financial performance (Firer & Williams, 

2003, p. 358), which is in contrast to the other presented studies in this chapter. The 

South African market seems to place greater faith in the value of physical capital assets 

rather than intellectual capital assets (Firer & Williams, 2003, p. 357).  

  

A study by Bontis et al. (2000, p. 86) examines if there is a positive relationship 

between intellectual capital and business performance. Intellectual capital has three 

inputs and they are: human capital, structural capital and customer capital. The authors 

found that intellectual capital has a significant relationship with business performance, 

regardless of industry (Bontis et al., 2000, p. 98). With help of a model, they tested if 

human capital affects customer capital and structural capital, but also if structural 

capital affects business performance. The model was tested on service industries and 

non-service industries. There was a strong relationship between human capital and 

customer and structural capital among non-service industries, but in service industries 

there were only a strong relationship between human capital and customer capital 

(Bontis et al., 2000, p. 96-97). Regardless of industry the result shows that there is 

causality between structural capital and business performance (Bontis et al., 2000, p. 
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98). The main conclusion is that there most consist interplay between human capital, 

structural capital and customer capital for a company to be successful (Bontis et al., 

2000, p. 98). 

 

4.3 Hypotheses 
 

Briefly, the theoretical framework and the review of the field explain which factors 

affect stock performance and especially how information about human capital that 

companies disclose can affect it. Human capital is a valuable resource and previous 

research in the field show that investments in human capital can lead to better 

performance and competitive advantages. From the theoretical framework and the 

review of the field have hypotheses been constructed. The null hypothesis is the main 

hypothesis that will be tested and the alternative hypothesis is only a consequence of the 

outcome of the null hypothesis (Studenmund, 2014, p. 128). The hypotheses are stated 

as: 

  

Null hypothesis (H0): 

 

There is NO causal relationship between human capital and stock performance. 

 

Alternative hypothesis (H1): 

 

There is a causal relationship between human capital and stock performance. 

 

 

  



36 

 

5. Practical Method 
This chapter explains how the study is carried out in practice. The reader gets an 

overview of the process from the collection of data, explanation of regression analyses 

and significance tests, and finally a presentation of the variables used in the multiple 

regression analyses. The chapter also contains discussion regarding issues and critique 

with the methods that are used.  

 

5.1 Data Collecting Process 

 

The purpose of this present study is to examine if there is a causal relationship between 

human capital and stock performance, which can have an impact on investors´ ability to 

gain abnormal return. In order to narrow down the study and make it graspable the 

study is limited to the Stockholm Stock Exchange. Basis of the hard data in this study is 

therefore all the firms listed on NASDAQ OMX Stockholm, also called Stockholm 

Stock Exchange at the time when the data was collected, which was in February 2015. 

The whole population consists of 268 public companies and includes both Small-, Mid-, 

and Large Cap firms. These firms have been gathered from NASDAQ OMX Nordic´s 

website and the absolute majority of the data from these firms have been downloaded 

from the database Thomson Reuters Datastream. The examined time period is 2009-

2013. The purpose with this particular time period is to get a result that can give a post-

crises perspective and thereby provide a more credible result in the long-term than a 

study during the latest crises would have given. 

 

To be able to get a definite result, which substantially can be generalized for all Swedish 

companies but also other stock markets, the study is made on all available industries 

that are represented on the Stockholm Stock Exchange. The reason is that the best way 

of doing a generalizable study is to do a total survey by including the whole population 

(Lantz, 2014, p. 101-102). Even if every step in the process of collecting data have led 

to losses of observations and reduced the sample a bit, the study sample represents the 

majority of the target population. With this in consideration the study is representative 

for the Swedish stock market and should also be generalizable to other stock markets.   

 

As been mentioned, there were shortfalls in the process towards the later sample in this 

study. First of all, several firms have more than one stock listed on the Stockholm stock 

exchange, hence has the B-stock been picked as the valid stock and the eventual A- 

and/or Preference stock have been deleted in order to only have one stock for each firm. 

The reason is that B-stock often is the stock with most voting rights. All current firms 

on the Stockholm Stock Exchange have not been active under the whole time period 

2009-2013, which led to observations that do not have complete data and therefore 

became excluded in the years the data was not available. This type of data loss was 

especially common in the initial years of the time period. In addition, a couple of firms 

had no available data at all which gave further data loss. A few firms had almost 

complete data except digits regarding one single variable which, if possible, was 

complemented manually by collecting data from the investment website Morningstar. 

Data for wages was not found in Thomson Reuters Datastream and was instead gathered 

from the database Retriever Business. Even here was not all data available for all firms, 

which led to further exclusion of useless observations.  
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So far in the data collecting process the sample size for the years 2009-2013 consisted 

of 1 059 observations from 221 firms, which were compiled in Excel. When examining 

the data with help of a scatter plot several outliers were identified, both for wage growth 

and market-to-book value. Hence, according to (Hansson, 2004, p. 338), all 

observations were the wages have decreased with more than 50% or have increased 

with more than 100% were excluded from the sample and considered as data loss. 

Concerning the market-to-book value, all observations with a negative value or a value 

over 100 were deleted in order to improve the quality in the study´s result (Hansson, 

2004, p. 338). The exclusion of observations with outliers tends to lead to a fairer and 

truer outcome of the study (Lantz, 2014, p. 101-102).    

 

When excluding outliers the data loss extended with 57 observations (See Appendix 2). 

This last data loss resulted in a sample of 1 002 observations from totally 220 firms (See 

Appendix 1). 

 

5.2 Compilation of Data 
 

Collection of historical asset information has been implemented by using the financial 

data program Thomson Reuters Datastream. For an individual firm, the following 

variables were downloaded for the time period 2009-2013: Adjusted stock price, 

market-to-book value, firm size, wage per employee, industry affiliation and the price of 

the OMXS30 index. Adjusted price, firm size, wages and the index OMXS30 are 

specified in Swedish kronor (SEK) and market-to-book value is defined as the ratio of a 

company's market value divided by its book value. The adjusted stock price was used 

because it controls for the effects of dividend, stock split and the direct effects of a new 

issue. All data has been compiled in Excel to be processed and subsequently explored 

by using regression analyses.  

 

5.3 Regression Analysis 
 

Using a regression analysis is an established method to declare an eventual relationship 

between two variables, where one is dependent (Y), and the other one independent (X) 

(Lantz, 2014, p. 92). The purpose is to examine if the independent variable affects the 

dependent variable and how strong this influence is. If there is a relationship it is also 

interesting to examine in what direction the independent affect the dependent variable, 

in other words if the causality is negative or positive. That is determined by the slope 

coefficient, where the value of it states how much the dependent variable changes when 

the particular independent variable increases with one unit (Lantz, 2014, p. 93).  

 

But the dependent variable is often depending on more than one variable. These 

additional independent variables are called multivariate regression coefficients 

(Studenmund, 2014, p. 13). Their purpose is to separate the impact on Y when one 

independent variable changes, from the impact on Y when other independent variables 

changes (Studenmund, 2014, p. 13). The model to explain this link between several 

independent variables and one dependent variable is called a multiple linear regression 

model (Studenmund, 2014, p. 13). A multiple linear regression model is illustrated as in 

Equation 1:  

 

Y = α + β1X1 + β2X2 + … + βkXk + ε                                      (1) 
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Where α is the intercept, that is where the line crosses the Y-axis, β is the variable's 

slope coefficient, and ε is the observation´s random deviations (Lantz, 2014, p. 92-93). 

These deviations exist because observations in the regression analysis are spread around 

the straight line and not directly on it (Lantz, 2014, p. 92). 

 

In this study the relationship between human capital and stock performance is studied 

where the human capital is an independent variable, which is assumed to affect the 

dependent variable, performance of the company´s stock. Multiple regression analysis is 

used so the variation in stock performance can be as explained as possible. The other 

independent variables used in this study are firm size, market-to-book value, market 

index, and industry affiliation. 

 

5.3.1 Significance Test 

 

To be able to determine which of the stated hypotheses that is the correct, the null 

hypothesis must be tested so it can be accepted or rejected (Studenmund, 2014, p. 128). 

The null hypothesis claims that the variation in the dependent variable cannot be 

explained by the variation in the independent variable (Studenmund, 2014, p. 129). If it 

is rejected it means that there are statistical proof for an existing causality between the 

variation in the dependent variable and the variation in the main independent variable. It 

leads automatically that the alternative hypothesis is accepted (Studenmund, 2014, p. 

129). A rejected null hypothesis in this study would therefore provide empirical 

evidence of a causal relationship between stock performance and human capital.  

 

In order to statistically ensure if this relationship is real or not, the null hypothesis has to 

be answered. Usually this is explored by a t-test and an F-test. The t-test tells how much 

the variation in each of the independent variable isolated is significant with the 

dependent variable (Studenmund, 2014, p. 134). To be able to determine if an 

independent variable is significant a critical t-value has to be determined, which is turn 

depends on the level of significance (Studenmund, 2014, p. 136). The critical t-value is 

also depending on whether the test is one-sided or two-sided. If the purpose with a study 

only is to see if an independent variable has an impact on the dependent variable the test 

is two-sided (Studenmund, 2014, p. 129).  If the researcher instead aims to examine the 

relationship from a one-way approach, the test is one-sided (Studenmund, 2014, p. 129). 

For example if a positive relationship exists or not. 

 

In this study a 95% confidence interval is chosen which means that a value has to be a 

value which is within the area of the other 5% in order to be significant (Lantz, 2014, p. 

82). The test will be two-sided because the alternative hypothesis is formulated as there 

is a causal relationship between the variables, but not the direction of it. These 

conditions in addition to that the number of observation is 1 002, a t-value of ±1.96 is 

the critical value (Studenmund, 2014, p. 541). It means that the independent variables 

with a t-value under -1.96 or over 1.96 will have an empirically proven impact on stock 

performance.  

 

To estimate the risk of a rejected null hypothesis even though it is true, a p-value for the 

t-score is stated and written as P>t. A P>t of 0.05 means that there is 5% risk that a 

statistical significance between an independent variable and the dependent variable in 

fact is incorrect and has been arisen by chance (Studenmund, 2014, p. 141-142). 
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Because the confidence interval is 95%, the significance level is 5% which means that 

all independent variables with a p-value under 0.05 are significant.  

 

Finally, an F-test measures if the whole model is significant. An F-test explains the 

variation of values between the variables in relation to the variation of values within 

every variable. A high F-value demonstrates that the expected value differs between at 

least two variables and it proves a low false-rejection probability on the whole model 

(Studenmund, 2014, p. 166-167) Due to a level of significance at 5%, 1 002 

observations and 13 independent variables the critical F-value for this study will be 1.73 

(Merrington & Thompson, 1951, p. 173). 

 

5.3.2 Correlation 

 

The correlation explains the strength in the relationship between different variables and 

is measured with help of the correlation coefficient, titled as R (Lantz, 2014, p. 68). The 

correlation coefficient can only take a value between -1 and 1, where a strong 

correlation takes a value near one of these two ends of the interval and is evidence of a 

strong straight-line relationship and a clear covariance between the examined variables 

(Lantz, 2014, p. 68). A correlation coefficient near -1 indicates a strong negative 

correlation and a value near 1 indicates a strong positive correlation (Lantz, 2014, p. 68-

69). A correlation near zero, on the other hand, indicates that the correlation is weak and 

no clear linear relationship can be identified (Lantz, 2014, p. 69). 

 

If the correlation coefficient gets multiplied with itself the coefficient of determination 

is calculated, written as R
2 

(Studenmund, 2014, s. 51). The coefficient of determination 

can only take a value between 0 and 1, where 1 indicates that the estimated multiple 

regression model describes the sample data well and a value of zero instead shows a 

regression model with bad explanation ability (Studenmund, 2014, s. 51). The 

coefficient of determination has no critical value, which means that its value has to be 

analyzed from case to case to determine if the multiple linear regression model consists 

of relevant independent variables that can describe the dependent variable 

(Studenmund, 2014, s. 52). 

 

One problem when doing a multiple regression analysis is that the number of 

independent variables can be very high relative to the sample size, which can result in 

unrealistic high values regarding the coefficient of determination. That is way there also 

is an adjusted coefficient of determination, which takes the risk regarding high number 

of independent variables into account (Studenmund, 2014, p. 54). The adjusted R
2 

adjusts for the sample size and the number of independent variables, and therefore 

provides a more correct result (Studenmund, 2014, p. 54). 

 

5.3.3 Issues with Multiple Regression Analysis 

 

There are a couple of issues when doing a multiple regression analysis, which can lead 

to misleading results of a study. It is important to be aware of these issues and how to 

prevent them from causing problems. First of all, outliers can give a misleading 

outcome of a study (Lantz, 2014, p. 130). The reason is because outliers can markedly 

change the mean of a variable (Lantz, 2014, p. 130), especially if the sample size is 

small. A scatter plot is a relevant tool to detect outliers, where values from two variables 

are plotted and show if some observations stand out from the rest (Lantz, 2014, p. 61). It 
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is also relevant to double-check if the outliers have the right value or if something has 

gone wrong during the data collecting process (Studenmund, 2014, p. 78). In order to 

prevent bias in this study, data from a quite large sample has been gathered and scatter 

plots will be made to identify possible outliers. Then the outliers will be double-checked 

to see if the values are correct and if they are correct will these observations with 

extreme values on one or several variables finally be excluded from the sample.   

 

Another possible issue concerning multiple regression analysis is multicollinearity. It 

occurs when several independent variables in a multiple linear regression model 

correlate with each other (Studenmund, 2014, p. 264).  It can lead to misleading result 

because correlating variables explain the same thing, which causes problem in a t-test 

where each independent variable is tested towards the dependent variable (Studenmund, 

2014, p. 267). But the issue of multicollinearity is not a problem in an F-test, where the 

combined influence from the independent variables on the dependent variable is tested. 

It is possible to test if there is overlaying risks of multicollinearity in a regression model 

by examining the relationship between the independent variables (Studenmund, 2014, p. 

272). That can be done through a correlation matrix where the independent variables´ 

correlation with each other is measured (Studenmund, 2014, p. 272). Even if there is no 

stated critical value in a correlation matrix, 0.8 is often seen as a sort of tomb rule to 

determine if the multicollinearity is too strong or if it is on an acceptable level 

(Studenmund, 2014, p. 272). When the multicollinearity is above 0.8 the independent 

variables should be examined further in order to see if there is a risk of strong 

multicollinearity (Studenmund, 2014, p. 272).  

 

Another tool for testing the multicollinearity is the ”Variance Inflation Factor Test, 

(VIF-test)”. In this test the critical value is set to 5 and if this value exceeds the critical 

value, there is apparently a problem with multicollinearity (Studenmund, 2014, p. 273-

274). To test the multicollinearity both a correlation matrix and a VIF-test will be done 

in this study which will be presented in a later chapter. 

 

The third issue with multiple regression analysis is overfitting. Overfitting means that 

the coefficient of determination adopts an unrealistic and incorrect high value (Lantz, 

2014, p. 168). The problem can occur if the numbers of independent variables are many 

relative to the sample size (Lantz, 2014, p. 169). The adjusted coefficient of 

determination should be used in these cases, which been mentioned previously in this 

chapter. When evaluating the multiple regression analyses in this study both the 

adjusted and the unadjusted determination coefficient will be presented in order to avoid 

the problems with overfitting. 

 

5.4 Regression Variables 
 

A multiple linear regression model consists of a dependent variable that is explained by 

several independent variables, and it can also include several dummy variables to 

distinguish different sub-groups within the same main group (Studenmund, 2014, p. 13). 

The stock price development will be examined in these multiple regression analyses 

over a five years period, from 2009 to 2013. To be able to examine which factors that 

determine how the stock price changes, a couple of independent variables are included 

in the multiple linear regression models.  
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The main independent variable is human capital, which will be measured with wage per 

employee. The other independent variables are firm size, market-to-book value, market 

index, and industry affiliation. Regarding the stock price performance, wages and 

market index it is the annual percentage change that will be measured. For firm size and 

market-to-book value it is the absolute digit in the end of the given year that is used. For 

all variables the currency is in Swedish Kronor (SEK). The industry´s impact on stock 

performance will be tested through dummy variables. Each regression model also 

contains an intercept. The intercept is the mean of the dependent variable if all 

independent variables adopt the value 0 (Studenmund, 2014, p. 7). 

 

5.4.1 Dependent Variable 

 

The dependent variable, which the multiple regression analysis aims to explain, is the 

stock performance and will be referred to as holding-period return, (HPR). The HPR is 

the return of the stock over a specific period, one year in this particular study. Dividend 

should be added to the change during the period. However, it was not needed to be 

taken into account in this data collecting process due to that the adjusted price has been 

assembled and therefore is the eventual dividend included in the share price. 

 

HPR is often used when analyzing the stock performance. Hansson´s (2004, p. 339) 

study on the Swedish stock market collects the HPR to see how value firms` stocks 

perform in relation to growth firms´ stocks, and through examining the value premium 

try to identify any significant relationship between human capital and stock 

performance. His study has similarities to this study. However, this study has a different 

kind of practical methodology, not the same regression variables and a whole other time 

period, which gives a completely different sample.  

 

There are also other studies that have aimed to analyse stock performance by using HPR 

(Loughran & Ritter, 1995; Spiess & Affleck-Graves, 1995). Even if these studies did 

not examine it in relation to human capital, it strengthens the HPR as a relevant measure 

of stock performance. 

 

5.4.2 Independent Variables 

 

The purpose with the independent variables is that they, either partly or totally, should 

explain the outcome of the dependent variable (Studenmund, 2014, p. 6). The 

expectation is therefore that the independent variables in this study will be able to 

explain the stock price development. Below, the independent variables in the multiple 

linear regression model are explained and justified for.  

 

5.4.3 Human Capital 

 

A measure of human capital is the main independent variable in the multiple linear 

regression model, and the most interesting variable to see if it shows significance or not. 

As been presented in the chapter about previous studies there are plenty of studies that 

have examined the causality between stock performance and human capital, and many 

of them have different measures for human capital. Several of these studies conclude 

empirical evidence that strengthen the assumption about a significant relationship 

between these two variables (Hansson, 2004; Pantzalis & Park, 2009; Bassi et al., 

2004).  



42 

 

 

In this present study the growth of a firm´s average annual wage per employee will be 

the measure of human capital, which is in line with Hansson´s (2004, p. 339-340) study. 

The growth will be measured annually. Wage represents what is given back to the 

employees for the knowledge and skills they are contributing with. To be totally correct, 

it is therefore the return on human capital that is used as the dependent variable but in 

this present study it is referred to as just human capital. The labor expenses are not 

presented continuously for every time it changes, instead it is often presented in the 

annual report or in quarterly reports. 

 

5.4.4 Firm Size  

 

It is possible to assume that the stock performance partly can depend on the size of the 

firm. There are previous researchers that have used firm size in order to help explain a 

possible link between the development of stock price and human capital (Firer & 

Williams, 2003; Pantzalis & Park, 2009). Firer & Williams (2003, p. 353, 357) use the 

natural log of market capitalization as the measure of firm size, but their study 

concludes that the size of the firm has a very little contribution on the result of the 

study.  

 

However, the other study uses the market value of common equity as the measure of 

firm size and it shows significance with the measure of human capital, which in turn 

influences the stock performance (Pantzalis & Park, 2009, p. 1618). With this second 

article in mind, there is reason to use firm size as an independent variable. In this study 

will the market value at the end of the year be used as the measure of firm size and it is 

shown in millions of SEK. 

 

5.4.5 Market-to-Book Value 

 

The ratio of a company's market value divided by its book value describes the market-

to-book value, which express how the market values the company in relation to its book 

value. A market-to-book value greater than 1 means the market's valuation is higher 

than the book value. However, a value below 1 stands for a market value below the 

book value. 

 

According to Hansson (2004, p. 335) the book-to-market value illustrates if a firm is 

having a good period or bad period at the moment, and the difference in predictions 

spread the labor income growth rates. The author points out that these differences in 

wage growth rate between high book-to-market firms and low book-to-market firms can 

explain differences in stock performance (Hansson, 2004, p. 335). Also Pantzalis & 

Park (2009, p. 1612, 1616) use the book-to-market value as a variable to see how well 

firms’ stock market valuations reflect their human capital, and the variable exhibits 

significance in most of the regression analyses.  

 

With these two studies in consideration, there are relevant reasons to use the ratio 

between market value and book value as an independent variable in the present study. 

But instead of book-to-market, the market-to-book value will be used because it was the 

available ratio when collecting data. 
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5.4.6 Market Index 

 

Previous research shows there is statistical support for that market index movements 

partly explain the individual equities average return (Chen et al., 1986, p. 398). The 

study by Chen et al. (1986, p. 390) is conducted on data for the index from the US 

market NYSE. Also Hansson (2004, p. 355) uses a market index, consisting of value-

weighted return for all stocks included in his study. The reason is to understand the 

difference in return between portfolios with low book-to-market portfolios and high 

book-to-market portfolios, when the return has been adjusted for the market conditions 

(Hansson, 2004, p. 349). 
  
This means that the general conditions on the stock market are expected to have an 

impact on the stock price performance to some extent. To include the effect of the 

market conditions in the multiple regression analyses a market index will be placed as 

an independent variable.  

 

There are different indices that could be used. The Stockholm Stock Exchange has a 

broad index, OMXSPI, which represents all assets that are listed there. But this index is 

seldom used in practice. Instead, it is more common to apply a narrower index with 

higher sales. Thus, the Stockholm Stock Exchange's most actively traded index, 

OMXS30, constitute market index in this study. The percentage difference between the 

opening price of the starting date and the closing price on the last day of the period will 

represent the stock index's development. 

 

5.4.7 Industry 

 

The final independent variable in the multiple linear regression model is industry. Even 

if the general market conditions flood through all industries, each industry tend to have 

its own conditions which influence the companies that are active in that specific 

industry. Some sectors perform well during a certain time while other sectors perform 

worse depending on the demand of the goods and services that it provides, time of the 

year, economic situation etc.  

 

A study by Pantzalis & Park (2009) empirically proves that the industry affiliation can 

have an impact on how the share prices fluctuate. The study made on the NYSE-, 

NASDAQ- and AMEX market includes industry affiliation when calculating the human 

capital for the companies (Pantzalis & Park, 2009, p. 1611-1613). The sample consists 

of companies from 48 examined sectors and the study concludes that the human capital 

is influencing the stock market valuation (Pantzalis & Park, 2009, p. 1613, 1621). 

Additionally, there are further studies on human capital and stock performance where 

industry is used as an independent variable in regression analyses (Bassi et al., 2004, p. 

33; Firer & Williams, 2003, p. 354). These studies strengthen the argument that there 

are reasons to categorize companies based on industry with the expectation that it will 

help explain the stock performance. 

 

The industry affiliation´s impact on stock performance will be tested through dummy 

variables. Dummy variable is a type of independent variable that categorizes data in two 

groups, in the multiple regression model (Studenmund, 2014, p. 74). The dummy 

variable takes the value 1 if the observation belongs to the given dummy variable or 0 if 

it belongs to one of the other dummy variables (Studenmund, 2014, p. 74). Therefore 
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can it be several dummy variables included in a regression model (Studenmund, 2014, 

p. 75). 

 

Due to that the industry affiliation´s influence on stock performance is tested through 

dummy variables one industry does not need an own variable in the multiple regression 

model, but is still included in the study (Studenmund, 2014, p. 75). Because there are 

ten industries only nine dummy variables have to be included in the multiple regression 

model since if all dummy variables takes the value 0 for a specific observation, it 

automatically means that it belongs to the tenth industry and thereby it is not needed for 

that industry to be represented by a dummy variable. In this study this industry is 

Utilities.    

 

5.5 Multiple Linear Regression Model 
 

The regression model that stands as a basis for the study´s regression analyses consists 

of several independent variables which make it a multiple linear regression model 

(Studenmund, 2014, p. 12-13). In Equation 2 the complete multiple linear regression 

model for this study is presented. The model will be tested through multiple regression 

analyses and the result will be presented later in this thesis. 

 

𝐻𝑃𝑅𝑖𝑡 = 𝛼 +  𝛽1∆𝑊𝑎𝑔𝑒 𝑝𝑒𝑟 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑖𝑡 + 𝛽2𝐹𝑖𝑟𝑚 𝑆𝑖𝑧𝑒𝑖𝑡 +  𝛽3(𝑀𝑉
𝐵𝑉

)
𝑖𝑡

+

 𝛽4∆𝑂𝑀𝑋𝑆30𝑖𝑡 +  𝛽5𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑟 𝐺𝑜𝑜𝑑𝑠𝑖𝑡   +   𝛽6𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙𝑠𝑖𝑡   +

  𝛽7𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑦𝑖𝑡   +   𝛽8𝐻𝑒𝑎𝑙𝑡ℎ 𝐶𝑎𝑟𝑒𝑖𝑡  + 𝛽9𝑂𝑖𝑙 & 𝐺𝑎𝑠𝑖𝑡 + 𝛽10𝐵𝑎𝑠𝑖𝑐 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠𝑖𝑡 +

𝛽11𝑇𝑒𝑙𝑒𝑐𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽12𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑠𝑖𝑡 +  𝛽13𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑟 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠𝑖𝑡 +  𝜀𝑖𝑡  

 

Where α is the model´s intercept, β is the variable's slope coefficient, 𝑖 is given share, t 

is the actual time period, and ε is a random variable. 

 

5.6 Practical Method Critique  
 

Initially, the independent variables included in the multiple linear regression model are 

collected from previous studies that also examine the relationship between human 

capital and stock performance, or which factors that affect the performance of a stock. 

Therefore are all variables motivated for and are considered to be useful and relevant in 

the multiple regression analyses. As have been mentioned, the hard data has been 

collected from Thomson Reuters Datastream, which is a credible and reliable database 

that provides data for almost all listed companies on the Stockholm Stock Exchange. 

However, a couple of data loss were detected which led to the act to find 

complementary data at alternative sources. Morningstar was used as an alternative 

source which also is a well-known and trustful source regarding company information. 

With this in consideration, there are no obvious reasons to challenge the truthfulness of 

the data, nor the chosen variables.   

 

To further evaluate and improve the data collecting process a couple of spot-checks 

have been made where the data from Thomson Reuters Datastream for a company have 

been checked with the same digits or ratios in Morningstar in order to check that the 

gathered data is correct. Thus, it cannot be totally precluded that no mistakes have been 

(2) 
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made during the compilation of sample and collection of the study data due to human 

error. 

 

When conducting a significance test two types of errors can be made. A type I error is 

when a null hypothesis is true but gets rejected incorrectly, also called a false positive 

(Lantz, 2014, p. 90). A type II error is the failure to reject a false null hypothesis, also 

called a false negative (Lantz, 2014, p. 90). To prevent these two types of errors to 

occur the level of significance should not be too low and a large sample size increases 

the study´s strength (Lantz, 2014, p. 90). In this study the level of significance is 5% 

which is considered to be a common level and not too low. The sample consists of 

1 002 observations which is not an extremely large sample, but neither a worrying low 

sample. In those two ways the risk of exposure of the errors has been prevented in a 

broad extent even if it cannot be prevented completely. 
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6. Descriptive Statistics 
This chapter provides an overview of the data that is the basis for the study´s multiple 

regression analyses. The data is presented and summarized sorted by all the variables, 

but with an extra focus on the two main variables, human capital and stock 

performance. But first is outliers discussed and processed. 

 

6.1 Identification and Exclusion of Outliers 
 

As been presented in the chapter regarding practical method, excluding observations 

with outlying values leads to a more reliable result (Lantz, 2014, p. 101-102). However, 

the process of the identification and exclusion of outliers in this particular study is 

further described in this chapter. First of all, a brief overview in Excel was made on all 

variables in the sample of 1 059 observations from 221 companies. This quick view 

exposed that two variables had values which clearly stood out from the rest of the 

values from respective variable. These two variables were human capital and market-to-

book value. Due to that values should not be excluded as long as they are extremely 

abnormal, these two variables were the only two that were examined further. The next 

step in the process of identifying outliers was to do a more detailed inspection on these 

two variables. A scatter plot over human capital and market-to-book value was done to 

see how the variable´s values were distributed. As can be seen in Figure 4, there were 

one value for human capital and six market-to-book values with a clearly abnormal 

value. These values were rechecked in Thomson Reuters Datastream to reject any 

chance of human error during the data collecting process. It showed that all these 

abnormal values actually were correct. The seven outliers belonged to seven different 

observations, which were excluded from the sample. 

 

 
Figure 4: The first scatter plot over human capital and market-to-book value 

 

A new scatter plot was made with the new sample to see if any other values could be 

considered as outliers. As can be seen in Figure 5, additional three values regarding 

human capital displayed an abnormal value in relation to the remaining values. Also 

these outliers belonged to one observation each and were excluded in order to provide a 

study with as true result as possible. 
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Figure 5: The second scatter plot over human capital and market-to-book value 

 

In Figure 6, the distribution of the two variables´ values after the total data loss of ten 

observations is illustrated and it is obvious that the spread is much tighter than in Figure 

4. 

  

But in order to improve the study´s reliability even more, observations with a human 

capital- or a market-to-book value that exceeds the critical values, used in Hansson´s 

(2004) study, have also been excluded from the sample and considered as data loss. 

According to Hansson (2004) all observations where the wages have decreased with 

more than 50% or increased with more than 100% should be excluded from the sample. 

Concerning market-to-book value, all observations with a negative value or a value over 

100 should be considered as outliers (Hansson, 2004, p. 338). None of the remaining 

market-to-book values exceed the critical limits, but when it comes to human capital 

there are additional 47 outliers. 

 

 
Figure 6: The third scatter plot over human capital and market-to-book value 
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When excluding these observations the data loss extended to totally 57 observations 

(See Appendix 2). This final data loss results in a sample of 1 002 observations from 

totally 220 firms (See Appendix 1). Due to that the exclusion of observations with 

outlying values has a clear support in previous research the remaining parts of the 

description of variables are based on this sample of 1 002 observations from 220 firms. 

 

6.2 Description of Variables 
 

In order to describe a possible causality between stock performance (HPR) and human 

capital (average annual wage per employee), a time period of five years will be studied. 

To get as reliable result as possible several more independent variables will be included 

in the regression model. These are firm size (market value), market-to-book value, 

market index (OMXS30), and industry in form of dummy variables.  

 

In Table 1 the variables are described with help of some key values. The stock that has 

the highest annual return increased with almost five times the initial value, but the 

largest loss was at only 93%. However, both the mean and the median show that the 

average return is not as sovereign as could be thought by only looking at the lowest and 

highest values. But even if the median is as low as 16%, approximately two out of three 

measured stock performances have a positive return. It is not surprising that the key 

values for HPR are fairly in line with the market index. The two variables have about 

the same mean and median which show that the individual stock returns on the 

Stockholm Stock Exchange tend to follow the general market fluctuations. However, 

there are as much as four out of five years that has an increasing market index, which 

indicates that several stocks deviates from this pattern and underperformed relative to 

the market under the year. 

 

Table 1: Description of variables 

 Lowest 

value 

Highest 

value 

Mean Median Decreased 

values 

Unchanged Increased 

values 

HPR - 0.93 4.70 0.28 0.16 344 7 651 

Human 

capital (Δ) 

- 0.50 0.98 0.03 0.01 408 26 568 

Firm size    17.16 486 043.90 14 557.55 1 295.68 - - - 

M/B-value   0.18 36.58 2.72 1.84 - - - 

Market 

index (Δ) 

- 0.15 0.44 0.17 0.21 195 0 807 

 

The percentage change over the measured time period, which is one year in this study, 

is symbolized with “Δ”. In order to repeat some statements from the practical method 

chapter, HPR is also a measure that describes a percentage change over a specific time, 

which also is one year in this study. Firm size is presented in millions of SEK and 

market-to-book value is a financial ratio. 

 

The main independent variable, namely human capital, has a tighter spread than the 

stock performance, probably because human capital had outliers that were deleted from 

the sample. The largest decrease in average annual wage per employee is at 50% and the 

company with the largest increase raised their wage per employee with nearly 100%. 

The mean and the median are near 0 which show that it is almost as common for a 

company to decrease their wages as increasing them, which is further proven when 
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looking at the not excessively large difference between number of decreased values and 

number of increased values. This is a bit surprising since the logical assumption would 

be that the absolute majority of companies stepwise increase their wages from year to 

year.  

 

The firm size has a steady flow of values, which may be surprisingly when there is such 

large spread between the lowest value and the highest value. There is also a huge 

difference between the mean and the median which indicates that there a couple of large 

firms with a superior firm size relative the others. The market-to-book values have the 

lowest ratio at 0.18 and highest is 36.58. The mean and the median are quite close to 

each other which indicate that the exclusion of outliers has given a tighter spread. 

 

6.2.1 Industry Analysis 

 

Which industry every company operates in is expected to partly influence how their 

stock performs. As can be seen in Figure 7, the total of 220 companies in the data 

sample is spread through ten different sectors. The most common industry is Industrials, 

followed by Financials, Technology and Health Care. The industries with the lowest 

number of companies in the sample are Oil & Gas, Telecommunication, and only one 

company is operating in the Utilities industry. In the middle of the spectrum are 

Consumer Services, Consumer Goods, Basic Materials and Telecommunications.   

 

 

Figure 7: Companies´ industry affiliation 

 

It is also relevant to see how the key values for the two main variables differ depending 

on industry. In Table 2 the different key values for human capital are shown, divided 

into industries. According to the mean it is clear that the highest wage growth is in the 

Oil & Gas industry. But the high number in standard deviation combined with the low 

number of observations tells that this industry has a very irregular and uncertain growth 

of wages. It is further proved by the low median relative the mean. Hence, Health Care 

and Consumer Goods is more safe industries when it comes to the development in 

human capital. On the other side of the spectrum is Consumer Goods, who has the 

lowest mean, a low median, combined with a low standard deviation which show that 

there is no companies that exceed the mean excessively. The industry also has a relative 

high number of observations, which improves the reliability of the assumption. 
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Table 2: Description of human capital depending on industry  

Human capital Number of obs. Mean Median St. Dev. 

Consumer Goods 86 0.05 0.01 0.179 

Industrials 293 0.02 0.00 0.164 

Technology 137 0.02 0.01 0.136 

Health Care 129 0.05 0.01 0.217 

Oil & Gas 20 0.09 0.03 0.254 

Basic Materials 61 0.04 0.02 0.161 

Telecommunications 20 0.02 0.02 0.111 

Financials 148 0.04 0.01 0.159 

Consumer Services 104 0.01 0.01 0.150 

Utilities 4 0.03 0.04 0.151 

 

In Table 3 the same explanation of data is presented, but instead it is the observations´ 

stock performance that is described within each industry. The industries where the 

stocks tend to perform best are Health Care and Industrials. They have the highest 

median, and the second and third highest mean. The number of observations is high for 

both industries and they have also relatively low standard deviation, which indicates 

that a high performance is consistently for the observations in these industries. Utilities 

have the worst stock performance, but one should not make any detailed conclusions 

from this due to that the stock performance for Utilities are based on only four 

observations from one single company. 

 

Table 3: Description of stock performance depending on industry  

HPR Number of obs. Mean Median St. Dev. 

Consumer Goods 86 0.27 0.15 0.680 

Industrials 293 0.29 0.19 0.655 

Technology 137 0.28 0.14 0.666 

Health Care 129 0.30 0.20 0.669 

Oil & Gas 20 0.27 0.15 1.025 

Basic Materials 61 0.39 0.09 1.040 

Telecommunications 20 0.22 0.15 0.420 

Financials 148 0.24 0.18 0.421 

Consumer Services 104 0.23 0.06 0.720 

Utilities 4              - 0.21      - 0.21 0.913 
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7. Empirical Results 
In the following chapter is the result of the statistical tests and the multiple regression 

analyses presented. Initially is the multicollinearity between independent variables 

examined. Then is three multiple regression analyses made. In the first regression are 

all independent variables included and the outliers are excluded. In the second 

regression are the outliers included in order to see if extreme values affect the study. In 

the third regression are only the significant variables from the first regression included 

in the multiple regression model to see if it can improve the model. The chapter ends in 

a concluding discussion there one multiple regression analysis is stated as the final 

result of this study. 

 

7.1 Multicollinearity Tests 
 

As been presented in the practical method, a possible issue when implementing a 

multiple regression model is that the independent variables can be correlated with each 

other and therefore contribute with the same explanation. In order to determine whether 

there is a problem with multicollinearity in this study´s multiple regression model a 

correlation matrix is made where the independent variables´ correlation with each other 

is tested. As been mentioned, 0.8 is the critical value for correlation (Studenmund, 

2014, p. 272). Dummy variables are not included in a correlation matrix since they only 

can be termed with the digits 0 or 1, which would increase the risk of a misleading 

result in this test. The result from the correlation matrix is presented in Table 4. 

 

Table 4: Correlation matrix on independent variables 

 Human capital (Δ) Firm size  M/B-value Market index(Δ) 

Human capital (Δ) 1    

Firm size             - 0.0228 1   

M/B-value 0.0044 0.0908 1  

Market index (Δ) 0.0957 0.0032 0.0442 1 

 

The outcome of the correlation matrix clearly shows that there is no problem with 

multicollinearity in the study´s multiple regression model. No variables have a 

correlation over 0.8, which means that their effect on stock performance differs. Even if 

the correlation matrix shows no signs of multicollinearity, a VIF-test is also done in 

order to further examine the correlation between the independent variables. In Table 5 

the VIF-test is presented and it also shows that the multicollinearity is low and should 

not cause any problem for the regression analyses. The highest value is 1.14, which is 

far from the critical value of 5 in a VIF-test (Studenmund, 2014, p. 274). 

 

Table 5: VIF-test  

 VIF-value 

Human capital (Δ) 1.02 

Firm size  1.05 

M/B-value 1.14 

Market index (Δ) 1.01 
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7.2 Regression Analyses 
 

The purpose with this study is to examine if it exists causality between human capital 

and stock performance on the Stockholm Stock Exchange. From this purpose, the 

following hypotheses have been formulated: 

 

Null hypothesis (H0): 

There is NO causal relationship between human capital and stock performance. 

 

Alternative hypothesis (H1): 

There is a causal relationship between human capital and stock performance. 

 

If the multiple regression analyses conclude empirical evidence for such relationship, 

the study also intends to explain whether the causality is positive or negative. Based on 

the result, investors can use this possible pattern as an investment strategy in order to 

gain abnormal return.  

 

To prove that price movements on stocks are partly effected by the company´s human 

capital, the independent variable representing human capital, namely average annual 

wage per employee, has to be statistically significant in the multiple regression 

analyses. A variable displays significance if it exceeds a certain critical t-value. This 

critical value depends on which level of significance that is considered to be acceptable 

and if the test is one-sided or double-sided (Studenmund, 2014, s. 129, 136). The 

confidence level is stated at 95% and the test is two-sided. With these conditions in 

mind, an independent variable has to have a t-value of at least ± 1.96 to be significant 

(Studenmund, 2014, s. 541). The probability that the null hypothesis is rejected even 

though it is true is stated as P>t (Studenmund, 2014, s. 141), and cannot exceed 0.05 in 

order for the independent variable to be significant. The independent variables that 

reach a significant value are labelled in the tables with a bold text. 

 

The whole multiple regression model must also reach a critical value in order to be 

acceptable and give a reliable and trustworthy result. An F-test is made in order to see if 

the expected value for at least two variables differs from each other (Studenmund, 2014, 

p. 167). In this study the critical F-value is 1.73 due to a level of significance at 5% and 

a number of 1 002 observations, respectively 13 independent variables (Merrington & 

Thompson, 1951, p. 173). Also the coefficient of determination, stated as R
2
, for each 

regression is worth mentioning even if it does not have any critical value (Studenmund, 

2014, s. 51-52). The coefficient of determination, who can be a value from 0 to 1, tells 

how well the estimated multiple regression model describes the sample data 

(Studenmund, 2014, s. 51).  

 

In order to conclude as convincing result as possible three regressions analyses are 

made and presented below. From these three regressions, one of them is argued to be 

the most accurate and will therefore be the study´s final result. Which regression is the 

most accurate one depends on the degree of reliability, trustworthiness and explanation 

ability that each regression contributes with. First of all, the three regression analyses 

are described one by one, then they are compared, and finally is one regression argued 

for as the final result of this study.  
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7.2.1 Regression Analysis 1 

 

The first regression is made on the later sample of 1 002 observations from totally 220 

firms, where all 57 outliers have been removed. In addition, all independent variables 

are included in the multiple linear regression model, which is illustrated in Equation 3:  

 

𝐻𝑃𝑅𝑖𝑡 = 𝛼 +  𝛽1∆𝑊𝑎𝑔𝑒 𝑝𝑒𝑟 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑖𝑡 + 𝛽2𝐹𝑖𝑟𝑚 𝑆𝑖𝑧𝑒𝑖𝑡 +  𝛽3(𝑀𝑉
𝐵𝑉

)
𝑖𝑡

+

 𝛽4∆𝑂𝑀𝑋𝑆30𝑖𝑡 +  𝛽5𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑟 𝐺𝑜𝑜𝑑𝑠𝑖𝑡   +   𝛽6𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙𝑠𝑖𝑡   +

  𝛽7𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑦𝑖𝑡   +   𝛽8𝐻𝑒𝑎𝑙𝑡ℎ 𝐶𝑎𝑟𝑒𝑖𝑡  + 𝛽9𝑂𝑖𝑙 & 𝐺𝑎𝑠𝑖𝑡 + 𝛽10𝐵𝑎𝑠𝑖𝑐 𝑀𝑎𝑡𝑒𝑟𝑖𝑎𝑙𝑠𝑖𝑡 +

𝛽11𝑇𝑒𝑙𝑒𝑐𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑖𝑡 + 𝛽12𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙𝑠𝑖𝑡 +  𝛽13𝐶𝑜𝑛𝑠𝑢𝑚𝑒𝑟 𝑆𝑒𝑟𝑣𝑖𝑐𝑒𝑠𝑖𝑡 +  𝜀𝑖𝑡  

 

Where α is the model´s intercept, β is the variable's slope coefficient, 𝑖 is given share, t 

is the actual time period, and ε is a random variable. 

 

The first regression model´s coefficient of determination is 0.2752, which means that 

27.52% of the variation in the stock performance is explained by the independent 

variables. The adjusted coefficient of determination is bit lower, namely 26.57%. That 

is probably a more accurate value because it takes into account the number of variables 

relative the number of observations. The F-value of this model is at 28.86, which is 

much higher than the critical value of 1.73. The false-rejection probability in the model 

is therefore approximately 0% and it confirms that the means for at least two variables 

differ from each other. 

 

When there is support for a significant model, the next step is to examine the 

significance for each independent variable. As can be seen in Table 6, there are three 

variables that have a t-value over 1.96 or under -1.96 which makes them statistical 

significance to stock performance and thereby are empirically proven to affect how the 

stock price fluctuates. All three variables with a t-value over 1.96 obviously also have a 

p-value under 5%. Besides market-to-book value and market index, the study´s main 

independent variable, human capital, is one of these three significant variables. For all 

three variables, the coefficient is positive which means that the causal relationship with 

stock performance is positive. If these variables increase with a unit it means that the 

stock price tends to also increase, and if they decrease the stock price tends to drop. The 

t-value for human capital is 3.08 and the p-value is 0.2%, which leads to a rejection of 

the null hypothesis in this case. Regarding firm size and the ten different industries, 

none of them is significant and thereby it is not possible to assume that they have an 

impact on the stock performance. Thus, firm size is quite close to having an empirical 

connection to stock performance.  

 

 

 

 

 

 

 

 

 

 

 

(3) 
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Table 6: Result of the first multiple linear regression model 

HPR Coefficient t-value P>t 

Human capital (Δ) 0.335  3.08 0.002 

Firm size          - 0.000                   - 1.59 0.111 

M/B-value 0.047                     7.15 0.000 

Market index (Δ) 1.612                   16.70 0.000 

Consumer Goods  0.315  1.07 0.285 

Industrials  0.322  1.11 0.267 

Technology  0.286  0.98 0.328 

Health Care  0.226  0.77 0.442 

Oil & Gas  0.278  0.88 0.379 

Basic Materials  0.438  1.47 0.142 

Telecommunications  0.287  0.91 0.365 

Financials  0.301  1.03 0.302 

Consumer Services  0.240  0.82 0.414 

Intercept         - 0.419                   - 1.45 0.147 

 

7.2.2 Regression Analysis 2 

 

The second regression analysis is instead made on the sample before the observations 

containing outliers have been deleted. The purpose of this regression is to see if the 

model really is improved when the observations with outlying values are excluded. This 

regression analysis is therefore based on 1 059 observations, but still all independent 

variables are included in the multiple regression model, as could be seen in Equation 3. 

 

In the second regression analysis the coefficient of determination is a bit lower, namely 

22.69%. The adjusted R
2 

is also lower relative the first regression analysis as it is 

21.73%. The F-value is 23.59 and the false-rejection probability for the model is still 

near 0 %, which makes the model acceptable as at least two variables have means that 

differ from each other in a way that cannot occur randomly. 

 

The t-test for the second multiple linear regression model shows significance only for 

market index and is presented in Table 7. Market index´s influence on stock 

performance is very strong and positive. None of the other 12 variables show a t-value 

that is even close to a significant result. Human capital has a t-value at -0.01 and the p-

value is 99.3%, which signals almost none significance at all to stock performance. 

Hence, the null hypothesis cannot be rejected in this regression analysis. The 

observations containing outliers seems to have a huge influence on the whole model, 

and especially human capital and market-to-book value which have gone from having 

significant t-values to a non-significant result. But that is not surprising since it was 

observations containing abnormal values on just human capital or market-to-book value 

that were excluded from the sample and are included in this regression analysis. 
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Table 7: Result of the second multiple linear regression model 

HPR Coefficient t-value P>t 

Human capital (Δ)         - 0.000                  - 0.01 0.993 

Firm size          - 0.000                  - 1.16 0.248 

M/B-value 0.000 0.39 0.700 

Market index (Δ) 1.661                   17.26 0.000 

Consumer Goods 0.370 1.22 0.223 

Industrials 0.389 1.30 0.194 

Technology 0.368 1.22 0.222 

Health Care 0.414 1.37 0.170 

Oil & Gas 0.378 1.17 0.240 

Basic Materials 0.451 1.47 0.141 

Telecommunications 0.346 1.06 0.289 

Financials 0.342 1.14 0.255 

Consumer Services          0.366 1.21 0.227 

Intercept        - 0.374                  - 1.26 0.208 

 

7.2.3 Regression Analysis 3 

 

After looking at the effects of excluding outliers, a third and last regression analysis is 

made in order to see how the regression model is affected by the number of independent 

variables. All independent variables that do not show statistical significance with stock 

performance in the first regression analysis are now excluded to see if it can improve 

the quality of the model. In line with the first regression analysis, this is also made on 

the sample of 1002 observations where all observations containing outliers are 

excluded. The multiple linear regression model is seen in Equation 4: 

 

𝐻𝑃𝑅𝑖𝑡 = 𝛼 +  𝛽1∆𝑊𝑎𝑔𝑒 𝑝𝑒𝑟 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑖𝑡 + 𝛽2𝐹𝑖𝑟𝑚 𝑆𝑖𝑧𝑒𝑖𝑡 +  𝛽3(𝑀𝑉
𝐵𝑉

)
𝑖𝑡

+  

𝛽4∆𝑂𝑀𝑋𝑆30𝑖𝑡 +  𝜀𝑖𝑡  

 

Where α is the model´s intercept, β is the variable's slope coefficient, 𝑖 is given share, t 

is the actual time period, and ε is a random variable. 

 

Relative to the second regression analysis, the coefficient of determination has increased 

to 26.73%, and the adjusted R
2
 is close behind with a value of 26.51%.  It means that a 

bit more than one quarter of the variation in stock performance can be explained by the 

variation in the independent variables. The F-value is 121.34 and continually high 

above the critical value which is 2.38 in this regression due to the fewer number of 

independent variables. It gives a false-rejection probability that also in this regression 

analysis is near 0% and confirms that the means for at least two variables differ from 

each other. 

 

As is illustrated in Table 8, all three variables are significant, just like in the dirst 

regression analysis. Human capital has a t-value at 3.13 and the p-value is 0.2%, which 

implies a very strong and clear causality to stock performance. Regarding the other two 

variables, market-to-book value and market index, the causality is even stronger. This 

means that this multiple regression model empirically proves that a company´s human 

capital, market-to-book value and market index influence how their stock performs. 

(4) 
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This leads to a rejection of the null hypothesis and acceptance of the alternative 

hypothesis. As can be seen in the coefficient for human capital (0.339), the value is 

positive which implies that an increase in wages tends to lead to increase in stock price, 

and a decrease in human capital lowers the stock price. 

 

Table 8: Result of the third multiple linear regression model 

HPR Coefficient t-value P>t 

Human capital (Δ) 0.339 3.13 0.002 

M/B-value 0.042 6.85 0.000 

Market index (Δ) 1.623 16.83 0.000 

Intercept         - 0.119                  - 4.10 0.000 

 

7.2.4 Summary of Regression Analyses 

 

Three different regression analyses have been made and presented, consisting of totally 

two samples of data and two different structures of multiple linear regression models. 

The regression analysis with the highest significance and explanation ability will stand 

as the final result for the study. Because the F-value is really high for all three 

regressions it is clear that they all three have at least two variables that differ from each 

other in a way that cannot occur by chance. Accordingly, focus is on the explanation 

ability in order to rank the models after how well their independent variables explain the 

stock performance. This is done through sorting the models depending on the 

coefficients of determination and the adjusted one.   

 

In Table 9 the regressions´ R
2
 and adjusted R

2
 are compiled. The table demonstrates that 

the model with lowest explanation ability to stock performance is the second regression 

analysis where the observations with outliers are included in the sample. It is clear that 

the identification and exclusion of outliers improved the quality of the study markedly. 

The coefficient of determination for the first- and the third regression analysis is evenly. 

Because the models do not have the same number of independent variables the adjusted 

R
2
 will determine which model that best explains the variance in the dependent variable. 

The first regression analysis has an adjusted coefficient of determination at 26.57% 

which is 0.06% higher than the third regression analysis`s adjusted R
2
. The difference in 

their adjusted R
2
 is obviously minimal but at least it shows that there is no reason to 

exclude firm size and industry from the model, why the first multiple regression 

analysis will be the study´s final result. 

 

Table 9: Compilation of the coefficients of determination 

 Regression 1 Regression 2 Regression 3 

R
2 0.2752 0.2269 0.2673 

Adjusted R
2 0.2657 0.2173 0.2651 

 

Accordingly, the final result of this study is the result from the first multiple regression 

analysis where all independent variables are included and the sample consists of 1 002 

observations from 220 firms. The purpose of the study is to examine whether there is 

empirical support for a causal relationship between human capital and stock 

performance. As is shown in Table 10, in the final multiple regression analysis is human 

capital significant to stock performance. The t-value is 3.08, which exceeds the critical 
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value of 1.96 by a wide margin. The p-value is 0.02% which is not within the 95% 

confidence interval and is clear evidence that the causality did not occur by chance.     

 

Table 10: Summary of the human capital variable in regression analysis 1  

HPR (Regression 1) Coefficient t-value P>t H0 

Human capital (Δ) 0.335 3.08 0.002 Rejected 

 

With support from the result of this study the null hypothesis is rejected and the 

alternative hypothesis is accepted. It means that the study provides empirical evidence 

for a statistical significant relationship between human capital and stock performance. 

The study also aims to describe the causality if such exists. The coefficient for human 

capital is 0.335 which shows that the human capital is positively connected to the 

performance of the stock. It implies that an increase in human capital tends to lead to an 

increase in stock price, and a decrease in human capital tends to provide a decreased 

stock price. 
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8. Empirical Analysis 
The following chapter analyzes the result of the study. According to the previous 

chapter is regression analysis 1 the final result why it is the only multiple regression 

analysis that will be analyzed and discussed in this chapter. The empirical analysis 

starts with a summary of the study´s quality and then will all variables be analyzed with 

a clear focus on the human capital’s effect on stock performance. Through the 

discussion is the result linked to the theories and previous research that have been used, 

with the aim that they can help explain the outcome of the study. 

 

8.1 The Quality of the Study 
 

Two different tests have been conducted on the study data to exclude the presence of 

correlation between the independent variables. First of all, a correlation matrix was 

made in order to examine the variables´ correlation with each other. According to 

Studenmund (2014, p. 272) a value that exceeds 0.8 is an indicator that the variables 

have problem with multicollinearity. The result of the correlation matrix ended up in 

overall low values, where the highest observed correlation was between market index 

and human capital at a value of 0.0957. It is thereby obvious that none of the 

independent variables signals any critical presence of multicollinearity. To dismiss the 

existence of multicollinearity further was a VIF-test conducted. Also the VIF-test 

showed low multicollinearity as the maximum observed VIF-value was market-to-book 

value with a number of 1.14. Due to that the critical VIF-value is 5 (Studenmund, 2014, 

p. 274), there is no reason to suspect a level of multicollinearity that could be 

problematic for this study. A possible explanation for the low occurrence of 

multicollinearity is that the stock price is affected by several factors that do not 

necessarily are attached to each other. Some factors are located within the company, 

like firm size and human capital; while other factors are external, such as market index.  

 

The sign of a clear separation between the variables is also proven by studying the F-

value. The F-value of the regression is at 28.86 which markedly exceed the critical 

value of 1.75. This means that the model is significant, and that at least two of the 

independent variables have a mean that are significant different from each other. The 

false-rejection probability is near 0% which is far from the level of significance at 5%, 

which further establishes the evidence of a significant model. A significant multiple 

regression model combined with the low multicollinearity show that the independent 

variables do not correlate with each other or explain the same variation in stock 

performance. The impact that can be assumed from these optimistic values is that the 

regression analysis gives reliable results which make it possible to derive conclusions 

based on the result of this study. 

 

However, the trustworthiness of the multiple regression analysis is not as perfect as can 

be assumed. The significant F-value and low multicollinearity increase the quality of the 

study but the low explanation ability of the multiple regression analysis lowers the 

quality considerably. Even if the coefficient of determination was even lower for the 

other two multiple regression analyses, the final multiple regression analysis has a R
2
 at 

only 27.52%. It means that just a bit more than one quarter of the variation in the stock 

performance is explained by the variations in the independent variables. The adjusted 

coefficient of determination is marginally lower with a value of 26.57%. The 

explanation ability is obviously low which affects the quality of the study negatively. 
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The study aims to examine the stock performance but only approximately one quarter of 

the stock performance is explained, which is a sign that the study partly fails to examine 

that it is intended to examine. Finally, one positive attribute with the multiple regression 

analysis is that there is a close gap between the regular coefficient of determination and 

the adjusted coefficient of determination, which implies that none of the independent 

variables are completely useless even if they do not necessarily show a significant result 

to stock performance. 

 

8.2 Non-Significant Variables 
 

Both firm size and all the industries showed a non-significant result in the study. Firm 

size had a t-value at -1.59 which, however, is quite near the critical t-value of ±1.96. 

The industry closest to be significant was Basic Materials with a t-value of 1.47. This 

means that there is no empirical support that firm size or industry affiliation is affecting 

the price fluctuations on the stock market.  

 

The discussion starts with firm size. The non-significant result has both support and 

contradiction in the previous studies that were presented in the literature review. Firer & 

Williams´s (2003, p. 357) study also ended up in the same conclusion as this study, 

namely that that the size of the firm has a very little, if any, influence on the valuation 

from the market. However, their measure of firm size was the natural log of market 

capitalization and they examined the South African stock market which probably can 

differ a bit from the Swedish stock market. Another difference is that their study 

consisted of data from only one year, unlike a five year time period in this study. 

Despite these differences, there is revealing to see that a non-significant result for firm 

size has support in previous research that also examined the relationship between 

human capital and how the market values the firm, which the stock performance is a 

measure of. Still, another study that was mentioned in the literature review contradicts 

that firm size does not influence stock prices, because it concluded that firm size is 

significant to human capital, which in turn influences the market´s valuation of the firm 

(Pantzalis & Park, 2009, p. 1618). 

 

One possible adjustment to get a better result for the firm size variable could be to use 

the annual change in firm size instead of the absolute value at the end of the year. In this 

way it would be revealed if movements in firm size effect movements in stock 

performance, which could be interesting to examine. In this study it is instead examined 

whether the stock performance differs depending on the absolute size of the firm. 

 

Regarding industry affiliation as independent variables, according to Pantzalis & Park 

(2009, p. 1611, 1621), the human capital influences the stock market valuation when 

classifying the data sample into industries. Their study implies that there is relevant to 

divide the companies depending on which industry they are active in, which this study 

contradicts with due to the non-significant t-value for every industry. Perhaps, by 

applying the same industry classification in this study the outcome could been more 

similar to Pantzalis & Park´s (2009) study. Regardless, a more detailed industry 

classification with more than the current 10 industries could have given t-values closer 

to significance, or even significant. Furthermore, the case that Pantzalis & Park´s (2009) 

study is made on the US market and this study is conducted on the Swedish market 

could be another reason to the different views on the importance of industry affiliation.  
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8.3 Significant Variables 
 

When implementing the regression analysis it concluded in the outcome that three 

independent variables showed a significant relation to stock performance. These three 

variables are market-to-book value, market index and, most important, the main 

independent variable human capital. Firstly, market-to-book value and market index are 

discussed and finally a longer analysis of human capital and its influence on stock 

prices is presented. 

 

8.3.1 Analysis of Market-to-Book Value 

 

This variable showed a clear significance to the holding-period return which leads to the 

conclusion that there is empirical support for a causal relationship between market-to-

book value and stock performance. The t-value for market-to-book value was 7.15 

which are much higher than the critical value of 1.96. The coefficient ended up in 0.047 

which implies that the relation to stock performance is slightly positive. In practice, this 

means that an increase in the market value, relative the book, value tends to increase the 

stock price. The significant t-value is reasonable because a rise in stock price increases 

the company's market value. As long as the book value is unchanged, or not increase in 

the same amount as the market value, the market-to-book value will rise just as the 

stock price.    

 

The significant result for the market-to-book variable has support in previous research. 

Hansson´s (2004, p. 35) study is an example of such research, where he measured if the 

difference in wage growth rate between high book-to-market firms and low book-to-

market firms could help explain stock performance. In line with the regression analysis 

in this study, Hansson (2004) also ends up in the conclusion that the ratio between 

market value and book value contributes in the explanation of stock price fluctuations. 

This relation is further supported by Pantzalis & Park (2009) that also found 

significance when they used the book-to-market value as a variable to see how well 

firms’ stock market valuations reflect their human capital. With previous research in 

consideration feels the outcome regarding market-to-book value expected and natural. 

 

8.3.2 Analysis of Market Index 

 

If market-to-book value had a clear significant result, the market index on the 

Stockholm Stock Exchange has an even clearer causality. The t-value of the OMXS30 

index was 16.70, which implies an extremely strong significance and it is no doubt that 

the general price movements on the whole market has a big influence on how the 

individual stocks are performing. The relation is positive, due to a coefficient that is 

stated at 1.612. Just like the market-to-book value this is an expected result. It is 

obvious that the stocks tend to follow the general patterns on the market, which makes it 

natural that the causality is both strong and positive. 

 

Even here are Hansson´s (2004) findings in line with the result from the multiple 

regression analysis from this study. He used a market index, calculated as the value-

weighted return for all stocks included in his study (Hansson, 2004, p. 355), and writes 

that market index returns helps explaining the stock returns. Causality between the 

development in market index and in stock prices has also support in the study made by 

Chen et al. (1986, p. 398), which found evidence for a relation between a market index 
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and the individual equities average return. There is no reason to further analyse the 

significant result for market index since it is obvious that it influences stock 

performance positively, which is clear both based on previous research in the field and 

the findings in this study. 

 

8.4 The Human Capital´s influence on Stock Performance 
 

Given the research question that questions if human capital investments affect stock 

performance, the variable representing human capital is the most interesting result from 

the multiple regression analysis. The conclusion that derives from this study is that there 

is empirical support for causality between human capital and stock performance, since 

the t-value for human capital is 3.08 and thereby shows statistical significance to 

holding-period return. A t-value at 3.08 leads to a p-value 0.002 which means that there 

is a 0.2% risk that the causal relationship has occurred by chance. This risk is thereby 

very low and with the significance level set at 5% is human capital clearly significant. 

The significant result leads to a rejection of the null hypothesis. The alternative 

hypothesis, claiming there is a causal relationship between human capital and stock 

performance, is thereby accepted. 

 

When the study concludes that human capital influences stock price fluctuations, the 

purpose is to also explain this causal relationship. The coefficient for human capital is 

0.335 which means that it has a slightly positive relationship to stock performance. It 

means that a firm´s stock price tends to increase when they invest in their human 

capital. Due to that the multiple regression analysis is double-sided it also means that 

cuts in human capital tend to lower the stock price for a company.  

 

The result from this study can be referred back to previous research in the field from the 

fourth chapter. The articles that were presented and summarized clearly point towards 

one direction. Only the study made by Firer & Williams (2003) concluded that there is 

no relationship between human capital and financial performance. The other articles 

prove that such relationship exists (Hansson, 2004; Pantzalis & Park, 2009; Crook et al., 

2011; Bassi et al., 2004; Subramony et al., 2008; Chen et al., 2005; Bontis et al., 2000). 

But since all studies have various measures, both regarding human capital and financial 

performance, it was difficult to expect any specific result for this study. However, this 

study´s result showing empirical evidence for such relationship is in line with the 

majority of previous studies.  

 

Although the other study made on the Swedish stock market, made by Hansson (2004), 

also demonstrates a connection between human capital and stock return, the results still 

differs in other ways. This study ends in the outcome that the causal relationship is 

positive, but Hansson (2004, p. 347) concludes that the relationship is negative. That is 

a bit surprising since both studies measure human capital and stock return in the same 

way. The most likely reason for this difference is that the practical method differs 

between the two studies study. Hansson (2004, p. 339) examines the difference between 

two portfolios depending on the companies´ book-to-market value, and in this study are 

all observations within the same portfolio and not separated. Another difference 

between the studies is that Hansson´s (2004) data is from on a time period of 28 years 

and this study is only from five years, but there is no obvious reason why that should 

give another result of a study due to that both studies are made on the same stock 

market, namely the Stockholm Stock Exchange.   
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Several conclusions and connections back to the theoretical framework can be done 

based on the significant result for human capital. Because a pattern claiming that human 

capital, and also market-to-book value and market index, partly explain how the stock 

prices fluctuate is empirically proven, the market prices do not fluctuate completely 

randomized. This is in line with several studies that also have found evidence that stock 

prices in fact follow certain patterns that cannot have appeared by chance (Hoque et al., 

2007; Lo & MacKinlay, 1999; Abraham et al., 2002; Urrutia, 1995). Given that the 

random walk theory seems to be rejected on the Stockholm Stock Exchange, it indicates 

that the market probably is not fully efficient. This is an assumption that has support 

through several studies made in the field that have provided anomalies against the 

theory of an efficient market (Lawrence et al., 2007; Shiller, 1981; Fama & French, 

1988; Haugen & Baker, 1991).  

 

The human capital itself can be a reason why the market seems to be inefficient. It is 

because investors tend to invest according to their own human capital, which is not a 

specific meaning for all investors instead it differs between investors (Haugen & Baker, 

1991, p. 37). The differences in desired human capital lead to differences in rational 

preferences, which lead to completely different rational decisions for investors (Haugen 

& Baker, 1991, p. 37). The consequence of various views on what is a rational decision 

causes inefficiency on the market (Haugen & Baker, 1991, p. 37). 

 

Both the random walk theory and the efficient market hypothesis seem to be theories 

that are not representative for the market conditions on the Stockholm Stock Exchange. 

With this in mind, an inefficient market increases the likelihood to encounter 

information asymmetry. If for example insiders have an information advantage towards 

other actors on the market they can make rational decisions that are not possible for the 

other actors to do, which leads to an imbalanced market (Fama, 1970, p. 388). The fact 

that companies present their labor expenses every year or every quarter and not 

continuously implies that there most likely are moments when actors within the firms, 

or other actors with insider information, have information advantage relative external 

investors. This information advantage can be used to gain abnormal returns when 

investing in stocks. The statement that some form of information asymmetry is present 

on the Swedish stock market with the consequence that all actors do not get the 

information at the exact same time, has strong support in previous research (Cormier et 

al., 2009; Healy & Palepu, 2001).  

 

Given the reflections made so far regarding the theoretical framework based on the 

result, some assumptions have been stated that also have support in previous research. 

Firstly, this study´s result indicates that the Swedish stock market is not fully efficient, 

stock prices are not fluctuating randomly and it is also assumed that information 

asymmetry is present in some form. Given these circumstances the result can be 

analyzed from an investor perspective. It makes it possible for investors to outperform 

the market and in order to gain excess returns they should invest in companies where 

they possess information about future investments in human capital since an increase in 

human capital tends to raise the stock price. Because this study examines the change in 

human capital and stock price under the same time period it is not possible to 

recommend investors to buy stocks from companies that already have invested in their 

human capital since the effect on the stock price can be more or less direct which means 
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that the stock prices already have increased and it is thereby too late to gain abnormal 

return. 

 

Because of the assumptions in the last paragraph, the adaptive market hypothesis is 

probably a theory that better describes the conditions on the Swedish stock market. 

According to the AMH is it possible for investors to gain risk-adjusted excess returns if 

they adapt to current market conditions (Lo 2004, p. 26), which is in line with the 

findings and conclusions of this result. The result can also be analyzed from a firm´s 

point of view, where a firm that wants to increase its market value should invest in their 

human capital.  

 

The next theory to analyze in relation to this study is the resource-based theory. First of 

all, a resource is defined as, “anything that could be thought of as a strength or 

weakness of a given firm” (Hillman & Dalziel, 2003, p. 385). Because the study 

generates empirical evidence that stock performance is influenced by human capital, 

human capital should be seen as a strength why there is no doubt that it is a resource for 

any firm. The positive causality this study concludes has support by Crook et al. (2011, 

p. 443) which states that firms that have access to valuable resources, like human 

capital, will outperform their competitors, which explains why some companies perform 

better than others. It is essential for firm to keep and acquire their human capital in 

order to be efficient and successful (Pfeffer & Salancik, 2003, p. 2), now when it is 

clarified that human capital should be seen as an important and vital resource. 

 

The proved relation between human capital and stock prices can also be connected to 

the knowledge-based theory. Human capital is defined as, inter alia, the knowledge that 

is embodied in people (Crook et al., 2011, p. 444), and knowledge is maybe the most 

important source to sustainable advantage on the market (Coff, 2002, p. 107). These 

statements are in line with the result from this study since human capital seems to 

increase the market value. Based on the findings it is clear that knowledge is an 

important resource. However, with regard of the result it is not possible to answer if 

knowledge embedded in people is the only true resource that creates competitive 

advantage, which is the main stand point of the knowledge-based theory. Because the 

used measure for human capital in this study is the average annual wage per employee it 

can be stated that the individual knowledge contributes to new value creation for the 

firm since increased labor expenses tend to increase the market´s valuation of the firm. 

Still, it does not automatically mean that organizational knowledge has no impact on the 

value creation.  
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9. Conclusions 
The following chapter starts with a reconnection to the research question and the 

purpose of the study and is followed by the hypotheses and main conclusions. The 

theoretical and practical contributions are also presented and so are suggestions for 

further research. There are also some ethical and societal considerations explained 

based on the conclusions. 

 

9.1 Summarized Conclusion 
 

The purpose of this study was to examine if companies´ human capital investments 

affect their stock performance. By studying this relationship the purpose was also to 

conclude if it is possible for investors to gain abnormal return by taking advantage of 

information about companies´ human capital investments. The problem in this field is 

that human capital is an important resource but it is not included in financial statements 

as an asset. This leads to an increasing difference between market values and book 

values, which makes it difficult for investors to take correct and rational investment 

decisions. Managers in companies and some investors have more information about 

human capital investments than other investors and may be able to take advantage of 

this. The problematizing led to the following research question: 

 

How are human capital investments by Swedish companies affecting their stock 

performance? 

 

To answer the research question historical data consisting of 1002 observations between 

the years 2009-2013, from 220 companies listed on the Stockholm Stock Exchange 

have been collected and analyzed. In these regressions have market-to-book value, firm 

size, market index and industry affiliation been used as independent variables with the 

purpose of explaining the variation in the dependent variable that is stock performance. 

To be able to answer the research question hypotheses have been formulated and tested 

with help of multiple regression analyses. A total of three multiple regression analyses 

have been made and the most accurate one was determined as the final result of this 

study, which was regression analysis 1.  

 

The purpose of the study was not to explain the relationship between all the independent 

variables and stock performance, but the independent variables were still necessary to 

include in order to concluding a reliable result. The average annual wage per employee 

was used as the approximation of human capital, which was the main independent 

variable, and the one who was analyzed and most interesting for this study. The 

following hypotheses have been used with a significance level of 5 %: 

 

Null hypothesis (H0): There is NO causal relationship between human capital and stock 

performance. 

 

Alternative hypothesis (H1): There is a causal relationship between human capital and 

stock performance. 

 

The study found empirical evidence for a positive causal relationship between human 

capital investments and stock performance. Thereby is the null hypothesis rejected and 

the alternative hypothesis is accepted.  
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This gives evidence for the importance of human capital in companies and that it is a 

valuable resource. Because of information asymmetry regarding investments in human 

capital, investors that get this sort of information in advance can gain abnormal returns. 

The positive causality means that investors should invest in stocks where they have 

access to information saying that the company will invest in their human capital in some 

way, since it tends to lead to an increased stock price. Companies need to realize that 

disclosing information about investments in human capital will affect the stock price. 

Positive information of human capital investments tends to increase the market value of 

the company. With the findings in mind is the assessment that not only is the research 

question answered, but also is the research gap reduced and the purpose fulfilled. 

 

9.2 Contributions of the Study 
 

The main contribution of the study is that it proves the importance of human capital in 

Swedish companies, and that human capital investments have a positive causality to 

stock performance. The fact that human capital investments affect stock performance is 

important for investors to know when taking investment decisions, which is a sort of 

practical contribution. But the study can also contribute practically to managers in 

companies and their understanding of how disclosing information about human capital 

investments affect their stock performance. Another practical contribution is that the 

findings could lead to new guidelines and regulations about how human capital should 

be disclosed in financial reports, in order to provide investors with information in a 

consistent manner. Perhaps through a universal structure of how investments in human 

capital should be reported, that could apply for all companies listed on the Swedish 

stock market. 

 

There is a theoretical contribution of the study to the Swedish stock market and an 

explanation of stock performance and why market-to-book values are increasing. Many 

researchers have studied the importance of human capital but its connection to stock 

performance is a somewhat unexplored area, especially outside of the US market. 

Thereby does this study reduce the geographical gap but also the developing the 

knowledge within in the field. The study can also contribute with a measure of human 

capital that is rather new and only used in a few other studies. The measure needs to be 

tested further and this study can lead to further research in the area. Another theoretical 

contribution is that the random walk theory seems to be rejected on the Swedish stock 

market which indicates that the market is not fully efficient, but it has to be further 

examined in order to draw such conclusion. 

 

9.3 Suggestions for Further Research 
 

Human capital is only one of many valuable intangible resources that are excluded in 

financial statements and thereby is difficult to value. There needs to be further research 

on other excluded intangible resources and how those affect stock performance. This 

study measures human capital with wages per employee but there are other approaches 

to use when valuing human capital. It would be interesting to see if research on the 

Swedish stock market with other measures would get similar results. It could for 

example be to use companies´ training and education expenses as approximation for 

investments in human capital. This has been done in previous studies but never on the 

Swedish stock market. 
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This study has an investor perspective, but the results can also be useful for managers 

within companies. Human capital is a complex subject and it would be interesting to 

take on a qualitative approach to get a better and more detailed understanding of it from 

a company perspective. One approach could be to interview standard setters to get their 

view of the subject. Examples of other quantitative studies could be to base the study on 

companies with high market-to-book values or on companies that is highly dependent 

on the different kinds of intellectual capital. 

 

A last suggestion for further research could be to see if there is causality between 

investments in human capital and the future stock performance. If such positive causal 

relationship could be proven it would imply that investors could invest in stocks from 

companies that recently have invested in their human capital and thereby gain excess 

return. Because this study examines the change in human capital and stock price under 

the same period it is not possible to propose to investors that they should buy stocks 

from companies that already have increased their human capital since the effect on the 

stock price can be more or less direct which means that the stock prices already have 

been raised and it would thereby be too late to gain abnormal return. That is why the 

investor perspective in this study concludes that investors have to have access to 

information about a future investment in human capital in order to make it necessary to 

invest in that particular stock.  

 

Additionally, based on the results from this study it is just stated that the random walk 

theory seems to be rejected on the Stockholm Stock Exchange, which indicates that the 

market probably is not fully efficient. But this suggestion for further research could 

conclude in evidence showing that investments in human capital influences future stock 

price movements which would be a clear prove of an inefficient market.   

 

9.4 Ethical & Societal Considerations 
 

The research proves that human capital is a valuable resource for companies and can 

increase financial performance, and that information about investments in human capital 

is important for investors and shareholders. Standard setters need to improve and find a 

way to disclose information about companies´ human capital in a better way than today. 

It could be discussed if human capital should be included in financial statements in 

order to increase the usefulness and reliability of it. The main question for standard 

setters is if it even is possible to include human capital in financial statements today 

(Bontis, 2001, p. 59). The accounting system is designed to measure with metrics at fair 

values and it may be needed to change or to formulate a completely new system, were 

non-metric values like human capital can be included (Bontis, 2001, p. 59). 

 

In a society where knowledge becomes more and more important it is clear that 

information about human capital has to be included in the valuation of companies to 

decrease market-to-book values. In short-term voluntary disclosure is the only way, but 

in long-term standard setters have to listen to capital markets and if there is a demand 

for intellectual capital disclosure among shareholders and investors, the accounting 

system needs to be changed and upgraded (Bontis, 2001, p. 59). 

 

Because of increased importance of knowledge and human capital it could be discussed 

if more people will educate themselves to be more attractive on the labor market. The 
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most common way to gain higher education is to study at a university and if more 

people are applying and studying at universities it will affect the society. The number of 

available seats at universities has to be increased if more people are applying. But there 

is also important to keep in mind that demand on the labor market should control the 

number of graduates. In Sweden were education is free for citizens anyone has the 

chance to study at a university. But in many other countries education is not free and 

limited to those that can afford to pay the fees (Mason, 1986, p. 10-11). There is also the 

issue of where in the world people live that affects their opportunity to study (Mason, 

1986, p. 10-11). Is it fair that some humans have cheap access to knowledge while 

others lack this opportunity because of their wealth and/or location? That is an ethical 

issue in the society today.  
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10. Truth Criteria 
This chapter will declare the different truth criteria of the study. In quantitative 

research mainly two criteria are used, namely reliability and validity. The main purpose 

of this chapter is to present the trustworthiness of the study, if the study is measuring 

what it is intended to measure and the generalizability. 

 

When implementing a study is it important that the researcher has a critical approach to 

the research and the sources. The critical examination is mainly based on two truth 

criteria, namely reliability and validity. The reliability depends on how things are 

measured and the validity depends on what is measured. It is possible to achieve 

reliability without validity but not the other way around (Bjereld et al., 2009, p. 115-

116).  It means that the researcher can carry out the study in the right way, but fail with 

examining the right thing. The generalizability of the study will also be discussed in 

order to see if the result also can be implemented on stock markets outside Sweden. 

 

10.1 Reliability 
 

The reliability aims to study the trustworthiness of the research (Djurfeldt et al., 2010, 

p. 104). To achieve high reliability a study should be able to come up with a similar 

result when repeated at another time (Djurfeldt et al., 2010, p. 104). There are four 

different classes of reliability; inter-rater reliability, test-retest reliability, inter-method 

reliability and internal consistency reliability (Bjereld et al., 2009, p. 115). The inter-

rater reliability is high if the result does not differ if another researcher conducts the 

same study (Bjereld et al., 2009, p. 115). The test-retest reliability explains if the result 

is unchanged in case of repeated attempts (Bjereld et al., 2009, p. 116). The inter-

method reliability, on the other hand, explains to which extent changes in methods, 

instruments or testing conditions effect the result (Bjereld et al., 2009, p. 116). Finally, 

the internal consistency reliability explains if the result changes if the test object is 

tested on several attempts with the same external conditions (Bjereld et al., 2009, p. 

116). 

 

To start with the inter-rater reliability there is no reason to assume that the study would 

provide a different result if another researcher would conduct it. The practical method 

has strong support in previous studies and the data collecting process has been carefully 

performed and is described in detail, which would make it easy for another researcher to 

duplicate it. Also the test-retest reliability is considered to be high since the study is 

quantitative and consists of hard data that is unchanged even if the study would be 

repeated several times in the future. The fact that the study is based on numbers and not 

interviews for example, also leads to a high internal consistency reliability since every 

observation would be unchanged if it was collected again and thereby give the same 

result as this study concludes in. Possibly that some observations could corrected due to 

human error in the data collecting process but not as much that it would affect the final 

result substantially.  

 

Finally, the only class of reliability that could be problematic and risk lowering the total 

reliability of the study is the inter-method reliability. Because the large number of 

factors that can affect stock prices, a changed method there more independent variables 

would be included in the multiple regression analysis would likely give a completely 

new result of the whole study. It could maybe provide higher explanation ability, which 

http://en.wikipedia.org/wiki/Internal_consistency
http://en.wikipedia.org/wiki/Internal_consistency
http://en.wikipedia.org/wiki/Internal_consistency
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is quite low in this study. The overall assessment of the reliability is still that it is high 

and should not contribute to a questioning of the study's trustworthiness.  

 

10.2 Validity 
 

Validity is a term that explains the conformance between the operational and the 

theoretical definition (Bjereld et al., 2009, p. 112-113). This briefly means to which 

extent the researcher actually measures that he intends to measure (Bjereld et al., 2009, 

p. 112). Validity is divided into internal validity and external validity (Eriksson & 

Wiedersheim-Paul, 2014, p. 62). Internal validity is the relation between a term and the 

measurable definition of the term, which represents the study's credibility (Eriksson & 

Wiedersheim-Paul, 2014, p. 62). External validity explains how well result and reality 

match which represents the study´s generalizability, and the external validity is 

dependent on the internal validity (Eriksson & Wiedersheim-Paul, 2014, p. 63). 

 

10.2.1 Internal Validity 

 

Considering the internal validity, there are both arguments for a low validity and 

arguments for a high validity in this study. The internal validity could be argued to be 

low since there are several estimations for human capital. Even if the average wage per 

employee has been used in previous research there is a possibility that there are other 

measures that better explain a firm´s human capital. Another reason for assuming low 

internal validity is that the multiple regression model´s explanation ability is low and 

only explains a bit more than one quarter of the variation in stock performance. In that 

way it could be argued that the study partly fails to correspond with the reality. 

 

However, the study is based on truthful data due to that it has been collected from 

reliable sources in the form of Thomsson Reuters Datastream, Retriever Business and 

Morningstar. This provides a high validity unlike for example a survey where each 

respondent may subjectively interpret information and questions, which affect the 

study's results. Furthermore, the study's methods and tools in the practical method 

derive from previous studies within the same area, which contributes to a high internal 

validity. When summarizing the arguments for a low internal validity and a high 

internal validity, the overall assessment is that it cannot be stated that the result fully 

corresponds with the reality for sure, but the credibility of this study is nevertheless 

assessed to be acceptable.  

 

10.2.2 External Validity 

 

To achieve external validity it is important that results can be generalized. There are 

some assumptions that have to be fulfilled in order to reach generalizability. First of all, 

to be able to generalize, an accurate model has to be built upon underlying theory and 

substantial knowledge in the field (Lukka & Kasanen, 1995, p. 81). The model building 

in this study relies upon a thorough literature research about theories and previous 

studies in the field. Another important assumption in statistical generalization is to have 

a large data set (Lukka & Kasanen, 1995, p. 78). The Swedish stock market consists of 

268 public companies and that is the whole population in this study. The sample 

consisted of 220 listed companies that fulfill the several criteria to be included and a 

total of 1002 observations are analyzed. A large amount of the population is included in 
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the sample, which means that the concluded result is valid for the whole population. 

Overall there are good reasons to believe that the results of the study are representative 

for all companies on the Stockholm Stock Exchange and could be generalizable to stock 

markets outside Sweden.  
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Appendix 1 – Companies in the Sample  

Industrials 

ABB Ltd 

Addtech AB 

Alfa Laval AB 

Arcam AB 

ASSA ABLOY AB 

Atlas Copco AB 

B&B TOOLS AB 

Beijer Alma AB 

Beijer Electronics AB 

Beijer Ref AB 

Bong AB 

BTS Group AB 

Cavotec SA 

Concentric AB 

Concordia Maritime AB  

Consilium AB  

CTT Systems AB 

Duroc AB  

Elanders AB  

eWork Scandinavia AB 

Fingerprint Cards AB  

Gunnebo AB 

Hexagon AB 

Image Systems AB 

Indutrade AB 

Intellecta AB 

ITAB Shop Concept AB 

Lagercrantz Group AB 

Lindab International AB 

Loomis AB  

Malmbergs Elektriska AB 

Mycronic AB 

NCC AB 

Nederman Holding AB 

NIBE Industrier AB 

Nolato AB 

NOTE AB 

OEM International AB 

Opus Group AB 

PartnerTech AB 

Peab AB 

Poolia AB 

Precise Biometrics AB 

Pricer AB 

Proffice AB 

Rederi AB Transatlantic 

Rejlers AB 

SAAB AB 

Sandvik AB 

Securitas AB 

Semcon AB 

Sensys Traffic AB 

SinterCast AB 

Skanska AB 

SKF AB 

Studsvik AB 

SWECO AB 

Svedbergs i Dalstorp AB 

Systemair AB 

Trelleborg AB 

Uniflex AB 

Volvo AB 

XANO Industri AB 

ÅF AB 

 

Financials 

Atrium Ljungberg AB 

Avanza Bank Holding AB 

Bure Equity AB 

Castellum AB 

Catena AB 

Corem Property Group AB 

Diös Fastigheter AB 

East Capital Explorer AB 

Fabege AB 

Fast Partner AB 

Fastighets AB Balder 

Havsfrun Investment AB 

Heba Fastighets AB 

Hufvudstaden AB 

Intrum Justitia AB 

Investor AB 

JM AB 

Klövern AB 

Kungsleden AB 

Latour Investment AB 

Melker Schörling AB 

Midway Holding AB 



II 

 

NAXS Nordic Access Buyout Fund AB 

Nordnet AB 

Novestra AB 

Ratos AB 

Sagax AB 

Svolder AB 

Traction AB 

Wallenstam AB 

Wihlborgs Fastigheter AB 

Vostok Nafta Investment Ltd, SDB 

Öresund Investment AB 

 

Health & Care 

Active Biotech AB  

Aerocrine AB 

Allenex AB 

AstraZeneca PLC 

BioGaia AB 

BioInvent International AB 

Biotage AB 

Boule Diagnostics AB 

CellaVision AB 

Dedicare AB 

Elekta AB 

Elos AB 

Episurf Medical AB 

Feelgood Svenska AB 

Getinge AB 

Karo Bio AB 

Karolinska Development AB 

Meda AB 

Medivir AB 

Moberg Pharma AB 

NeuroVive Pharmaceutical AB 

Oasmia Pharmaceutical AB 

Orexo AB 

Ortivus AB 

Probi AB 

RaySearch Laboratories AB 

SECTRA AB 

Swedish Orphan Biovitrum AB 

Vitrolife AB 

Technology 

Acando AB 

AddNode Group AB 

Anoto Group AB 

Aspiro AB 

Avega Group AB 

Axis AB 

Cybercom Group AB 

DORO AB 

Enea AB 

FormPipe Software AB 

G5 Entertainment AB 

HiQ International AB 

Duni AB 

Haldex AB 

Husqvarna AB 

HMS Networks AB 

I.A.R Systems Group AB 

Industrial & Financial Systems AB 

Knowit AB 

Micro Systemation AB 

MSC Konsult 

MultiQ International AB 

Net Insight AB 

NOVOTEK AB 

Prevas AB 

Proact IT Group AB 

Seamless Distribution AB 

Softronic AB 

Stockwik Förvaltning AB 

Tieto Oyj 

Transmode AB 

Vitec Software Group AB 

Consumer Services 

Axfood AB 

Betsson AB 

Bilia AB 

Byggmax Group AB 

Clas Ohlson AB 

Electra Gruppen AB 

Eniro AB 

Hemtex AB 

Hennes & Mauritz AB 

ICA Gruppen AB 

KappAhl AB 

Modern Times Group MTG AB 

MQ Holding AB 

Net Entertainment NE AB 

Nordic Service Partners Holding AB 

Qliro Group AB 

Rezidor Hotel Group AB 

RNB RETAIL AND BRANDS AB 

SAS AB 

SkiStar AB 

Swedol AB 

TradeDoubler AB 

Venue Retail Group AB 



III 

 

Consumer Goods 

AAK AB 

Björn Borg AB 

Bulten AB 

Cloetta AB 

KABE AB 

Lammhults Design Group AB 

Mekonomen AB 

Midsona AB 

New Wave Group AB 

Nobia AB 

Odd Molly International AB 

Opcon AB 

Oriflame Cosmetics S.A, SDB 

Svenska Cellulosa AB SCA 

VBG GROUP AB 

Basic Materials 

Arctic Paper S.A. 

BE Group AB 

Bergs Timber AB 

BillerudKorsnäs AB 

Boliden AB 

Endomines AB 

HEXPOL AB 

Holmen AB 

Lundin Mining Corporation SDB 

Nordic Mines AB 

ProfilGruppen AB 

Rottneros AB 

SSAB AB 

Stora Enso Oyj 

Oil & Gas 

Eolus Vind AB 

Lundin Petroleum AB 

PA Resources AB 

Shelton Petroleum AB 

Tethys Oil AB 

Telecommunications 

AllTele Allmänna Svenska Telefonab 

DGC One AB 

Tele2 AB 

TeliaSonera AB 

Utilities 

Arise AB 

 

 



IV 

 

Appendix 2 – Excluded Observations

2009 
Concordia Maritime AB 

Husqvarna AB 

Image Systems AB 

Lindab International AB 

Ortivus AB 

PartnerTech AB 

SAAB AB 

Swedish Match AB 

Vostok Nafta Investment Ltd, SDB 

 

2010 

Concordia Maritime AB 

Investor AB 

Lundin Petroleum AB 

SAAB AB 

Swedish Match AB 

Uniflex AB  

XANO Industri AB   

2011 

Active Biotech AB 

Concordia Maritime AB 

Hexagon AB 

Holmen AB  

Loomis AB  

Lundin Mining Corporation SDB 

Peab AB  

SSAB AB  

Stockwik Förvaltning AB 

Swedish Match AB 

Tethys Oil AB 

Wihlborgs Fastigheter AB 

 

Vostok Nafta Investment Ltd, SDB 

XANO Industri AB  

ÅF AB  

2012 

Active Biotech AB 

Catena AB 

Concordia Maritime AB  

East Capital Explorer AB 

Hexagon AB  

Loomis AB  

Lundin Petroleum AB 

NOVOTEK AB  

Qliro Group AB 

Rezidor Hotel Group AB 

SSAB AB  

Stockwik Förvaltning AB 

Swedish Match AB 

Wallenstam AB  

Wihlborgs Fastigheter AB 

ÅF AB 

Öresund, Investment AB 

2013 

Active Biotech AB 

Beijer Alma AB  

East Capital Explorer AB 

Eniro AB 

Melker Schörling AB 

Peab AB  

Swedish Match AB 

Vostok Nafta Investment Ltd, SDB 

Öresund, Investment AB
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