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Abstract 
The financial crisis and the European debt crisis wreaked havoc on many European economies 
and stock markets. Previous studies have shown that crises are associated with high debt and 
linked with lower growth. Studies also suggest that politicians underestimate the risks associated 
with high debt during economic upturn and that economic crises are usually connected with high 
volatility. Volatility is used as a measurement of risk since high volatility indicates larger market 
uncertainty of the valuation of the underlying asset.  
 
Previous studies have shown that volatility can be a good indication of a firm’s riskiness. As 
volatility and capital structure both relate to risk and are influenced by market reactions, 
investigating the impact that capital structure has on volatility during times of global financial 
market distress could provide insight and be an important tool for investors. This thesis will 
investigate firms listed on the Stockholm stock exchange, divided into seven industries, in order 
to find the impact capital structure may have on volatility, before, during and in the aftermath of 
the recent European debt crisis (2006-2016). The study will use a quantitative research method, 
with an objectivistic and positivistic research philosophy as well as a deductive research 
approach. By using multiple regression models, theoretical relations surrounding volatility and 
capital structure will be contrasted to the results of the study. 
  
The results of the study finds that capital structure does not play a significant part in changes in 
volatility for firms during any investigated period when testing for all firms simultaneously. 
However, the same claim cannot be made for when each industry is tested individually. 
Empirical evidence showed that capital structure is a influencer for changes in volatility for the 
consumer goods industry prior to and after the debt crisis and in the consumer goods service 
industry after the debt crisis.  
 
Investors are urged to not be concerned by large debt levels, as long as they invest in large firms 
and choose the right sectors. The financial sector is seen as the least risky, with low volatility 
levels. Furthermore, the basic material sector, despite outward appearances, should be avoided as 
it presents recent periods of unusually large volatility levels. 
  
 
Keywords: volatility, capital structure, stock market, stock returns, Europe, debt crisis, 
financial crisis, multiple regression models, volatility within different industries, volatility 
prediction model, Sweden, Swedish stock market. 
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1. Introduction 
Ever since the financial crisis of 2008 and subsequent European debt crisis, corporate debt 
levels have risen and surpassed the high debt levels prior to the financial crisis. Debt can 
provide growth opportunities and provide great shareholder value, but at a certain point the 
risks will overshadow the projected returns. This could expose firms to significant default risk, 
and leave them vulnerable to bankruptcy. Sweden’s stock market, and overall economy, has 
thrived since the financial crisis. This may have led to overconfidence in managers taking on 
more debt than optimal. By investigating volatility the authors seek to conclude if capital 
structure has a significant impact on volatility. Investigating the impact of capital structure on 
volatility could provide an interesting theoretical contribution to research in finance. If a 
significant relationship is found, this study could suggest investing in firms with low or high 
levels of debt, if it is shown to lower volatility.  
 

1.1. Problem Background 
During the financial crisis of 2008, prices of most asset classes fell, cost of corporate and bank 
borrowing rose substantially and financial market volatility rose to levels never seen before 
(Ivashina and Scharfstin, 2010, p. 319). Some of the biggest bankruptcies in U.S. and global 
history took place, e.g. Lehman Brothers and Washington Mutual, resulting in a broad systemic 
failure which spread globally. 
  
In 2010, countries within the EU saw the immediate aftermath of the 2008 financial crisis. It 
became clear that members such as Greece, Italy, Ireland, Portugal and Spain (GIIPS countries) 
would not be able to pay their debts, despite continuing to issue new debt. For the private sector, 
the real estate market in European countries was affected, as prices began to decline drastically 
due to the credit crunch that ensued, limiting the population from paying back their debts 
(Kouretas and Vlamis, 2010, p. 391-392). Consequences of the European debt crisis within the 
union members’ borders were, and at to some degree still are, frequently covered by the Swedish 
national as well as world media. They covered consequences such as withdrawals from the 
union, leading to uncertainty, thus hindering investments in the stock market further causing it to 
fall. Media covering the impact uncertainty and its effect on stock market has been further 
exemplified by them covering the consequences of Brexit during the summer of 2016. As it 
became clear that the UK would leave the European Union, the Stockholm stock exchange had a 
drastic fall. At closing time, the stocks had decreased by 7,8%, with some stocks falling by as 
much as 14,5% (Holmström, 2016; Sundberg, 2015; Sydsvenskan, 2016). This highlights the 
impact uncertainty has on the stock market have on the volatility and demonstrates the 
importance of continued studies within the subject and its connection with crises. Today, banks 
in the Eurozone still face problems with high debt levels and customers not paying back their 
loans, resulting in banks being more cautious when approving loans (Walker, 2016). 
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After the 2008 financial crisis, the European debt crisis and the consequent downturn, Sweden 
was similarly affected. However, recovery in Scandinavian countries outperformed the United 
States in terms of expansion, and every other European country, in the three years following the 
2008 financial crisis (Irwin, 2011). This brings the question of whether the European crisis 
reached the Swedish market. Swedish media has given contradictory reports, with some meaning 
that there are uncertainties in the market, in turn affecting firms and leaving them facing with 
potential bankruptcies, while others state that there is optimism in the market, leaving Swedish 
firms relatively unaffected (DN, 2012; Axelsson, 2012). Considering there are contradictory 
reports, one might argue that there certainly are uncertainties on future developments, 
consequently affecting firms’ decisions on capital structure and how much one would want to 
invest in debt options. This indicates that there is a need for further investigation conducted on 
the Swedish stock market. 
  
Almost ten years after the crisis, debt levels have continued to increase, and in 2015, global debt 
had increased by 57 trillion dollars. This could be a large threat to financial stability and could 
destabilize economic growth globally (Dobbs et al., 2015). In 2016, the global gross non-
financial debt levels were at an all-time high, reaching 152 trillion dollars. The IMF’s fiscal chief 
Vitor Gaspar states that “excessive private debt is a major headwind against the global recovery 
and a risk to financial stability.” (Mayeda, 2016). 
  
When markets are faced with an increase in debt of such a large magnitude, it could be 
interesting to investigate volatility as it, according to Choi and Richardson, plays a key role in 
valuing capital structure and standard return/ risk tradeoff for financial leverage (Choi and 
Richardson, 2017, p. 254). As reported by Amir Rubin and Daniel R. Smith in their paper from 
2011, previous investigations on firm-level volatility showed a positive trend, thus concluding 
that firm-level volatility was explained by factors such as increased importance of NASDAQ 
firms, risky industries, younger listing age of firms, and increased uncertainty in profitability 
(Rubin and Smith, 2011, p. 1581). Determination of firms’ volatility can therefore be considered 
a good indication for firms’ valuation and riskiness of the affairs they are conducting. 
  
The impact of macroeconomic factors on business performance has been previously researched. 
Mokhova and Zinecker (2013) suggest that macroeconomic policies affect firms’ financial 
performance as well as their future sustainable development and growth. By investigating seven 
countries, the authors found that government debt had a positive influence in the majority of the 
researched emerging markets, while government debt had a negative influence in developed 
countries. Furthermore, they state that the influence of macroeconomic factors varies across 
countries and depends on corporate debt structure (Mokhova and Zinecker, 2013, p. 535). 
  
A study made by Kanda and Ikbal in 2014 concluded that the leverage of Eurozone banks was 
significantly reduced due to further regulatory pressures in a risky environment. With a large part 
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of the impact on leverage being explained by factors outside banking regulations (Kanda and 
Ikbal, 2014, p.1887). 
  
Negative interest rates have helped boost the Swedish economy, in order to help “weaken the 
Swedish krona and fight off deflation” (Milne, 2016). As a result of these measures by the 
Swedish central bank, corporate debt has risen steadily, following the global trend. A strong 
Swedish economy, low interest rates and a booming financial market, presents an opportunity to 
investigate volatility of stock returns in a bull market and compare it to times of financial 
distress. 
 

1.2 Research gap 
The events of the 2008 financial crisis, European debt crisis and Brexit have caused macro and 
microeconomic changes and turmoil on a global scale. This shows a need for an updated 
investigation in capital structure, volatility and stock returns. Investigating if investors are more 
cautious due to these events, and if this is reflected on stock price volatility, could provide  a 
valuable theoretical contribution, as well as a practical consideration for investors. 
 
Previous studies on the European debt crisis typically have a macroeconomic perspective, 
identifying factors and events leading up to the debt crisis and the effect it will have on the world 
or national economy. This paper will introduce have a firm specific orientation during a sensitive 
period. Thus, to the best of the authors’ knowledge, this paper will be one of the few to 
investigate the period around the European debt crisis, focusing on the connection between 
firms’ capital structure and volatility, during the selected time-period. Larger investors, other 
firms looking for mergers, financial institutions or private investors can all benefit from a greater 
understanding of underlying risk, which is important in these uncertain times. Volatility in firms 
with different levels of capital structure within different sectors will be investigated in order to 
quantify the different firms risk on the stock market. 
 
A similar paper was conducted by William Schwert in 1989 on the American stock market, 
investigating stock volatility using monthly data from 1857-1987. His findings concluded that 
stock return volatility was unusually high during the Great Depression in 1929-1939 and that 
accumulated leverage is significantly correlated with volatility (Schwert, 1989, p. 1115). By 
conducting similar study, in a more recent time-period, the authors of the present study will test 
if empirical data can show similar results. However, due to time constraints, the data used for 
comparison will stretch over a shorter time-period. Despite the extensive previous research on 
capital structure and volatility, the authors believe there is a theoretical gap for further research 
and clarification in the Swedish market for the recent time-period in relation to volatility, capital 
structure and stock returns. Previous studies in this field have investigated globally or for a 
selection of countries. The authors of this study will seek to provide a practical insight to the 
three essential and sometimes contradictory theories of optimal capital structure; the static trade 
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off theory, the pecking order theory, as well as Modigliani and Miller’s propositions. Other 
control variables will be shown as well. The effect of the control variables of interest rate, annual 
returns and firm value will also be regressed in order to highlight the specific impact of capital 
structure. Investigating how capital structure affect firms’ volatility levels is important in order to 
improve individual firms financial positions and educate investors on determinants of risk.  
  
Prior research tends to study determinants of capital structure and investigate whether a common 
capital structure for listed firms can be found in larger capital markets, e.g. European or 
American stock markets. Chen and Low (2004, p. 55) state that the capital structure of a firm has 
a large impact on its operations and can create opportunities, but also financial limitations. Even 
though the capital structure has several effects on a firm, there is still a fierce debate on optimal 
capital structure and the factors that influence it. 
  
A similar study was conducted by Bancel and Mittoo in 2004 where the authors investigated 
determinants of capital structure in European countries, further researching the connection 
between legislations and financial policies as well as how sensitive different determinants of 
capital structure is to the institutional environment (Bancel and Mittoo, 2004, p. 103). They 
believe that managers and therefore firms strive to have as much financial flexibility as possible. 
They stated the following factors as something European managers value as the most important 
when determining the debt policy: tax deductibility of interest, volatility of earnings, and used 
the matching principle for matching the maturity of debt with the assets financed (Bancel and 
Mittoo, 2004, p. 104). This study is focused on cross-country comparisons and on what 
determines the capital structure. Instead of asking “what is the optimal capital structure?”, and 
trying to find a universal capital structure for firms, this study will narrow its scope to the 
Swedish stock market and investigate the impact capital structure might have on volatility. That 
could lead to a conclusion on if capital structure is a significant influencer for risk on the 
Swedish stock market. Furthermore, this study will not include legislative policies and the 
connection between capital structure/volatility and laws.  
 
A study by Jong et al (2008) also directs the attention towards capital structure determinants but 
concluded that there needs to be firm- and country specific determinants. However, the study by 
Jong et al. suggests a research hurdle, which is highlighted throughout their paper: “[...] country 
characteristics may explain why in one country a firm’s tangibility affects leverage, but not in 
another country.” (Jong et al., 2008, p. 1954). Therefore, previous studies including cross-
country comparisons or trying to determine a universal capital structure might prove misleading. 
It shows that the need for country-specific investigations is of need as the evidence provided by 
studies in one country does not necessarily explain or generalize to another. Although interesting 
and a big contribution to the research in corporate finance, this study will not focus on individual 
firm- or country specific factors as determinants for a firm’s capital structure. Instead, this 
present paper will combine firms according to sectors, which will be presented further on. 
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A study provided by Huizinga et al. (2008) also highlights the importance tax policies when 
determining the firm’s capital structure. Their study finds that tax policies do in fact influence 
the capital structure of a firm and that most tax systems favor debt financing even though the 
degree might vary depending on firms being purely domestic or also including foreign 
subsidiaries or similar (Huizinga et al., 2008, p. 81). 
  
By researching the capital structures of firms listed on the Stockholm stock exchange, their 
volatility and their returns since the financial crisis and European debt crisis, the authors seek to 
provide a deeper understanding of the effects of the choice of capital structure on volatility. 
Contrasting the renowned propositions of Modigliani and Miller, the pecking order theory, and 
the trade-off theory with actual measures of risk in the market could provide a valuable academic 
insight in the validity of these theories, in addition to being of practical importance to investors.  
The authors strive to further the research on capital structure and debt levels, which could help 
potential investors, optimize their investments by quantifying risk derived from different levels 
of debt. The results of this study could show which firms that historically have too much debt, 
which might help investors avoid them and instead choose firms that have a more stable debt 
level and a more stable volatility and stock returns. 
  
By organizing the investigated firms into industries the authors seek to highlight differences 
between these sectors. Because of their own unique and individual capital requirements and 
sensitivity to debt it is the author's view that these distinctions will further highlight both 
industry-specific changes as well as their inherent changes in volatility. We’ve chosen to divide 
the all researched firms into these following sectors: Basic materials, Industrials, Consumer 
goods, Healthcare, Consumer services, Financials and Technology. The choice of sectors was 
made according to the guidelines made by the Industry Classification Benchmark (ICB), created 
by FTSE Russell. 
  
The authors see a research gap in how stock price volatility for firms on the Swedish market has 
changed due to capital structure since the European debt crisis. It’s the author's hope that the 
unique market conditions of today, warrants a close investigation on the increased risk of 
leverage. Building on the author's research, in turn, the authors hope that this modern perspective 
and practical insight will suggest what level of debt has provided the highest risk adjusted return, 
and thus can lead to stakeholders making appropriate adjustments to amend their own debt levels 
to a more suitable level based on the author's analysis of the data. 
 

1.3 Theoretical point of departure 
The term stock market volatility refers to the degree of movement in the price of an equity or an 
index over a certain time-period, e.g. day to day or week to week (Bari and Yeganeh, 2014, p. 
152). According to Shiller (1988), as cited by Bari and Yeganeh, increased volatility is 
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undesirable and a lower volatility is desirable, as low volatility entails that a stock’s value does 
not fluctuate dramatically but changes in value at a steady pace over a period of time. In general, 
volatility is associated with risk where high volatility is regarded as a symptom of market 
disruption with unfairly priced securities and a low volatility is viewed as the opposite (Bari and 
Yeganeh, 2014, p. 152-153). However, this statement fails to consider the importance of 
information. The Efficient Market Hypothesis states that there is a positive relationship between 
the arrival of information and price fluctuations. Therefore, in an efficient market, price 
movements would be more frequent to price in a constant flow of new information in the market. 
  
Volatility and volatility calculations are typically divided into historical and implied volatility. 
Actual historical volatility considers a certain time-period in history, actual current volatility 
looks at a certain time-period up until the present day. Implied volatility seeks to make forward 
looking predictions of the volatility of a security's price based on past volatility. Black and 
Scholes formula was essential for calculating implied volatility. Black and Scholes used 
arbitrage assumptions to value options (Black and Fischer. 1976). The volatility of the 
underlying asset was the only parameter in the model that is not observed. Therefore, it had to be 
estimated by the other variables in the pricing model. The implied volatility is thus the 
expectations of future volatility, as reflected by the current market price of an option. For the 
present study, we look at historical volatility, as we research past market movements. 
  
As cited by Bari and Yeganeh (2014), Becketti and Sellon in their 1991 paper, claim that stock 
volatility has an effect on the economy through financial system as stock volatility leads to 
structural regulatory changes. For example, stock price volatility hinders the performance of the 
economy through consumer spending. Also, investors might see a rise in stock market volatility 
as an increase in risk of equity investments, which could make investors more inclined to move 
their funds to less risky assets. It can also be mentioned that extreme shock price movements 
might have an effect on the financial mechanism and lead to structural changes. Either way, 
changes in volatility might entail that investors have to alter their strategies by moving their 
investments or try to reduce volatility (Bari and Yeganeh, 2014, p. 152-153).  
  
In a study conducted by Pynnönen, it was found that high volatility leads to a higher correlation 
across world markets and is viewed as a major contributor to stock returns. By using a logit-type 
regression model to analyze the “incremental effect on volatility on the level of correlation” 
(Pynnönen, 2007, p. 220), he found that there is a connection between volatility and stock 
returns. In accordance with the leverage effect hypothesis developed in large part by Black 
(1976) and (Christie 1982), Pynnönen finds that high volatility increases stock return correlation 
between different studied markets. Pynnönen finds that for Nordic markets, high world-wide 
volatility levels are more impactful on Nordic markets stock return correlations than high local 
volatility levels. 
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In regards of capital structure, some of the leading academics are Modigliani and Miller, who in 
their groundbreaking paper from 1958 questioned whether a project’s financing will raise the 
market value of the firm’s stocks (Modigliani and Miller, 1958, p. 264). Modigliani concludes 
that without taking interest, taxes, asymmetric information, bankruptcy and agency costs and 
transaction costs into account firm value will not change as a result of a firm’s choice of 
financing. Its choice of dividend distribution is considered irrelevant and it follows that capital 
structure should be considered irrelevant (Brealey et al, 2011, p. 440; Modigliani and Miller, 
1958, p. 288). If Modigliani and Miller’s basic propositions hold true, the value of the firm 
should not be affected by capital structure, consequently not affecting investors’ decision-making 
in equity investment. Still, these conditions are hardly ever met and the theorems would, in 
theory, only work in a perfect market. 
  
Another leading theory in research about capital structure is the trade-off theory, which defines 
capital structure as a firm’s mix of debt and equity financing. This mix might include various 
forms of debt and equity such as common and preferred equity, and convertible bonds. The 
theory states that firm should increase leverage up to the point where the present value of 
bankruptcy costs perfectly offsets the gains of increased leverage, in order to maximize the 
overall market value of the firm (Kraus and Litzenberger, 1973, p. 911-912). 
  
Pecking order theory suggests that the choice of financing has an effect on market value. 
Because of asymmetry of information between managers and investors, a hierarchy of the choice 
of financing exists. The original model by (Myers, 1984, p. 2-3) proposes that a three-step 
pecking order exists. Firms will prefer to use their internal funds before issuing debt. Only when 
superior debt options are inappropriate, resort to issuing equity. Logical investors will respond 
by valuing debt higher than issuing of equity. As Myers argues, “...the heavy reliance on internal 
finance and debt is clear.” (Myers, 1984, p. 10). 
  
Harris and Raviv (1991, p. 311) states that capital structure is determined by investment 
opportunities, derived from conclusions by Myers, who states that capital structure will be driven 
by firms’ desire to finance new investments. Myers then propose that firms that have several 
positive net present value (NPV) prospects will seek further funding to finance these projects, 
while firms no positive NPV projects, will seek to distribute funds to shareholders. In line with 
the pecking order theory, Harris and Raviv argue that when prefered levels of financing have 
been unsuccessful, an issue of equity will be the final option. Harris and Raviv (1991, p. 309) 
also finds that when a firm accepts a new project, the firm’s stock price often increases since the 
market concludes that the firm’s new project’s NPV is above the cut-off level. Because of the 
negative implication of equity issuing, market values often decline as a result, and managers are 
often hesitant to issue equity because of this signaling effect. 
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When discussing debt, it can be argued that one needs to consider risk since there is a clear 
connection between increased debt and risk. Historically firms with higher debt levels are 
typically given a lower valuation relative its sector colleagues as the risk of default goes up. The 
financial crisis and European debt crisis demonstrated that firms with a debt-heavy capital 
structure were experiencing a higher rate of bankruptcy. Bankruptcy costs increase with 
increases in debt, as the probability of default and creditors taking over increases (Brealey et al., 
2011, p. 449-450). 
  
Mayeda’s (2016) view is that politicians underestimate the risks associated with high debt in the 
private sector during an economic upturn. There is no clear academic consensus of what levels of 
debt should be considered alarming. However, history reveals that financial crises tend to be 
associated with excessive private corporate debt. Previous research has also concluded that high 
debt is linked with lower growth. If firms avoid paying off debt, and maintaining high debt 
ratios, they may become very shock-sensitive, which will increase the risk of an abrupt 
deleveraging process (Mayeda, 2016). 
  
Junk-bond issuance and increases in US borrowing, to fund share repurchase programs and 
dividend payouts, has led to corporate debt surpassing levels not seen since the financial crisis 
bubble (Evans-Pritchard, 2016). Chen et al. (2014, p. 18) states that the effects of volatility are 
greater for firms that possess higher leverage and firm with low cash holdings. They also 
conclude that stock return volatility significantly predicts future leverage adjustment and future 
investment. 
 

1.4 Research question 
How has the impact of capital structure on volatility changed prior to, during and after the 
European debt crisis? 
 

1.5 Purpose 
The author's main purpose is to observe stock price volatility for Swedish listed firms between 
2006-01-01 to 2016-12-31 in order to analyze how the risk of the selected equities are affected 
by their capital structure from before the Euro debt crisis, during the crisis and in the period after 
until the end of 2016. Our sub-purpose is to investigate these relations through the lens of 
underlying industries and to research if there is a change in volatility between industries during 
the selected time-period from 2006-2016.   
  
By contrasting debt levels with stock price volatility and in the listed firms stocks the authors 
seek to quantify how risk and returns in different sectors on the Swedish market are affected by 
the choice of capital structure. With this study the authors seek to contribute to practical 
conclusions regarding the impact of leverage on the market price of equities. 
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1.6 Delimitations 
For this research, all data are gathered from a data stream provided by the financial data vendor 
Thomson Reuters. The platform collects financial information from several different sources in 
the financial market. Thus the data used are secondary and the reliability of this data is 
dependent on the source from with the data is collected. Because of the high standard of the 
financial database the risk of errors is assumed to be low but notable nonetheless. Additionally, 
since the authors are conducting this study on several hundred firms and equities, one small error 
should have little impact on the overall result of the study. 
  
Another notable delimitation is this study's focus on the Swedish stock market. Emerging 
markets has had a continued and impressive appreciation in their stock markets during the late 
1900s and early 2000. Some scholars recommend a globally diversified portfolio and most of the 
world’s governments have reformulated their regulations as to promote capital market 
developments and attract foreign investments (Demirgüc-Kunt and Levine, 1995, p. 291).  
 

1.7 Key concepts 
Different terms and concepts might mean different things for the reader depending on the context 
they are presented in. Some might even be completely new and first introduced to the reader 
while reading. This section will therefore introduce relevant terms to the reader that will be used 
throughout the paper.  
  
Volatility 
Different researchers choose to define volatility differently. However, typically the term stock 
market volatility refers to the degree of movement in the price of an equity, asset or index over a 
certain time-period. Aabo with colleagues, define volatility as the standard deviation of daily 
market returns and their findings indicate that market tend to become more volatile because of 
both an increase in systemic as well as an increase in idiosyncratic risk. In other words, the 
common aspect is how it often a term exchanged with variation (Aabo et al., 2017, p. 145; Bari 
and Yeganeh, 2014, p. 152).   
  
In the context of this paper, volatility will refer to stock market volatility and, more specifically, 
to the variation of stock returns, along with the proposed definitions above.  
 
 
Historical volatility 
Historical volatility considers a certain time-period in history, actual current volatility looks at a 
certain time-period up until the present day. 
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Implied volatility 
Implied volatility seeks to make forward looking predictions of the volatility of a security's price 
based on past volatility. 
 
Capital Structure 
Capital structure is a widely discussed subject, which will be shown later on in the paper. 
Overall, it commonly describes how a firm finances its overall operations by using different 
sources of funds. It can be a mixture of long-term debt, short-term debt, common equity and 
preferred equity, where capital structure is typically referred to as a firm’s debt-to-equity ratio. 
  
In this paper, when referring to capital structure, the term will refer to the firm’s debt-to-equity 
ratio. 
 
Annual returns 
Tuomo Vuolteenaho (2002) defines stock returns as the product of shocks to expected cash flows 
and/ or shock to discount rates, further stating that future cash flows is the dominant factor 
driving firm-level stock returns. According to Andrew Ang and Geert Bekaert, predicting returns 
can be made by the price-dividend ratio as to predict the value of future cash flows discounted 
with time-varying discount rates. They claim that this variability can be attributed to the 
variation of expected cash flow growth, expected future risk-free rates or risk premia and that the 
prediction made on the returns, from this method is stronger at longer horizons. Furthermore, it is 
stated that dividend yields, i.e. the price-dividend ratios, can only weakly predict dividend 
growth, most of the variation in the dividend yields are attributed to changing forecasts of 
expected returns. In their 2006 paper, they find that high dividend yields are typically associated 
with high future interest rates (Ang and Bekaert, 2006, p. 651-652; Vuolteenaho, 2002, p. 233-
234). 
  
In this paper, the term stock returns will refer to the definition made by Vuolteenaho, meaning 
that it is the gain or loss made of capital gain relative to an investment, i.e. shocks to cash flows 
or discount rates.  
 
Firm value 
Firm value is determined by multiplying the amount of shares issued by the share price and for 
this thesis it is measured in market value.  
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OLS estimator  
The method of least squares or ordinary least squares (OLS). This method shows the predicted 
response for any changes in the x-variable (Balnaves and Caputi, 2001, p. 157; Wooldridge, 
2009, p. 31-32; Wooldridge, 2012, p. 30).  
 
Robustness 
Robustness means that the statistics are not overly skewed by outliers. The researcher can 
therefore decide to remove those outliers in order to result in a more robust data.  
 
Trimming  
When you decide to remove outliers, a method called trimming is used (Eriksson et al, 2013, p. 
252-253). For this study, outliers have been corrected by trimming on two occasions. It was used 
once for negative capital structure values and once when estimating interest rate levels for 
abnormal years in specific companies. Trimming is done to achieve more robust data.  
 
Winsorizing 
Winsorizing is an alternative method make the data more robust. Winsorizing is setting the value 
of extreme outliers outside the desired range to a relative percentage value compared to the rest 
of the sample within the desired range of values. (Eriksson et al, 2013, p. 252-253).   
 

1.8 Thesis Disposition 
The first chapter has been an introduction to the issue of corporate debt and volatility. It has 
described the Swedish financial market, which has been affected by global events such as the 
financial crisis in 2008 and the European debt crisis in 2010 and described how this thesis will be 
conducted. Considering the global environment and looking specifically at Swedish corporate 
debt, the authors have decided to investigate a theoretical research gap on the Swedish stock 
market in regards to capital structure and volatility. The selected research question will 
investigate whether there is a correlation between the aforementioned factors. 
  
The following chapters will be presented as follows: Chapter 2 is where the authors define key 
theories and literature review, where the reader is introduced to previous studies in the field and 
the findings concluded in those studies. Chapter 3 will include a theoretical methodology 
describing factors such as the choice of method for collecting data, the scientific approach of the 
study and the research design. Chapter 4 will present the practical methodology where the reader 
will be introduced to how the data collection has been conducted and choice of tested that are 
going to be conducted. Chapter 5 will outline the study’s result, leading up to chapter 6 that will 
present a discussion of the study’s result, surrounding findings and statements from theories 
presented in chapter 2. Chapter 7 will try conclude the study, tell whether the research question 
was answered and provide suggestions for future research. The final chapter of this thesis, 
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chapter 8, will surround the quality criteria as well as the ethical and societal considerations a 
researcher must have when conducting a research.   
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2. Theoretical frame of reference 
The following chapter will introduce the reader to definitions of relevant concepts mentioned 
throughout the paper and also present previous studies and theories, both traditional and new 
ones, in the subjects of capital structure and volatility. These theories and studies are not only 
going to be presented but also include a more critical standpoint from the authors of this paper.  
 

2.1 Volatility 
One of the main aspects for this paper is volatility. In order to proper study the impact capital 
structure have on volatility, it should be in order to first show what previous research have 
shown to be important determinants of volatility. 
  
An important note to highlight is the contribution made by Heston and Rouwenhorst (1994), who 
claims that, as cited by Bekaert et al. (2009, p. 2591), country factors are more important drivers 
of volatility than industry factors. Pena et al (1999) on the other hand means that transaction 
costs, variables related to uncertainty about the return of the underlying assets and relative 
market momentum are important determinants for implied volatility (Pena et al., 1999, p. 1155). 
Along with this claim, Torben Juul Andersen, states that industries that are utilizing and 
implementing IT processes, brings lower transactions costs, further making market structures 
more attractive, more economical to extend organizational networks, outsource processes, thus 
improving industry performance. This will in turn having an effect on profitability and the firm's 
finances (Andersen, 2001, p. 102-103). 
  
Karali and Power (2013) refers to previous studies, stating that volatility is affected by time, is 
highly persistent and is affected by supply and demand inflexibilities. They also state that 
depending on the model, volatility is conditional depending on the information available at a 
specific time-period. The authors refer to a study conducted by Engle and Rangel in 2008, where 
the latter proposed that daily volatility is a product of a high-frequent news component and a 
low-frequent one as to reflect market reactions of macroeconomic events such as changes in 
inflation, GDP or industrial production (Karali and Power, 2013, p. 725). Another study 
conducted by Karali, along with Ramirez, focusing on volatility in energy markets, where the 
authors find empirical evidence that volatility in energy markets change substantially in response 
to major events such as those regarding political and weather events (Karali and Ramirez, 2014, 
p. 419). Furthermore, the authors state that volatility is important for both producers and traders 
as it could potentially discourage investment in fixed capital due to price uncertainty and 
encourage firms to hedge the underlying assets against price risk (Karali and Ramirez, 2014, p. 
413). 
  
  



 14 

William Schwert (1989) notes that large changes in ex ante volatility (i.e before the event, such 
as implied volatility) of market returns have important negative effects on risk-adverse investors 
but also important effects on capital investment, consumption and other business cycle variables. 
Schwert highlights that previous research has tried to find a correlation between stock market 
volatility to changes in expected stock returns (Schwert, 1989, p. 1115). Furthermore, Schwert 
states that, as shown by previous research, stock market volatility increases with financial 
leverage but also claims that this effect is only a small explaining factor in stock market 
variation. His aim is to determine changes in stock market volatility through time as volatility 
was especially high during the period 1929-1939, during the Great Depression. Schwert claims 
that this is something that occurs during each recession (Schwert, 1989, p. 1116). This claim is 
also supported by Rubin and Smith’s paper from 2011, stating that history has had three main 
episodes of abnormal high volatility: oil crisis in 1974, in 1987 associated with the crash in 
October and the abnormal volatility associated with the tech-bubble (Rubin and Smith, 2011, p. 
1583).  
 
As put forth by Schwert, stock market volatility is related to the health of the economy, with 
Schwert finding it to be a cause of financial leverage. Leverage increases during recessions, 
causing an increase in the volatility of leveraged stocks. But, as previously stated, he also finds 
that a firm’s leverage does not manage to capture all of the variation in volatility (Schwert, 1989, 
p. 1133; p. 1136). An important notion Schwert makes is that, according to his model, a change 
in the level of uncertainty about future macroeconomic conditions would cause a proportional 
change in stock return volatility, assuming discount rates to be constant over time (Schwert, 
1989, p. 1116). This indicates that uncertainty and investors’, and even medias’, speculations 
would have an impact on the volatility of firms. For the current investigation, speculations and 
trademarks of investors will not be included in the model, but it is important to highlight the 
impact speculations on the stock market might have. In the light of the recent financial crisis of 
2008 and the European debt crisis, Schwert claims that high volatility is present during 
recessions will be tested in a modern setting. Has volatility changed after the recent crises? 
However, this investigation will make a diversion from Schwert’s study, namely that a pre-
understanding is that capital structure will be a bigger contributor than what Schwert claims it 
has. 
  
Choi and Richardson are other authors claiming that it is important to understand changes in 
asset volatility over time as it plays a key role in valuing capital structure and standard return and 
risk tradeoff independent of financial leverage (Choi and Richardson, 2016, p. 254). They mean 
that volatility decreases with leverage as firms with low asset volatility are able to exploit tax 
advantage of debt while at the same time maintaining a low cost of financial distress. In contrast 
to Schwert, Choi and Richardson state that leverage has a substantial explanatory power in 
volatility (Choi and Richardson, 2016, p. 255; Schwert, 1989). Choi and Richardson claim that 
previous research shows a weak relationship between equity volatility and leverage, with 



 15 

regressions showing results of zero or a negative relationships (Choi and Richardson, 2016, p. 
257). They report that firms with low leverage are more influenced by asset volatility than 
financial leverage, but that claim is not as accurate for high leveraged firms. They also state that 
changes in volatility are more important as financial leverage increases as contributions of 
financial leverage to equity volatility shows a distinctive higher percentage, making financial 
leverage an important determinant. In other words, there is a strong relationship between equity 
volatility and leverage if one takes asset volatility into account (Choi and Richardson, 2016, p. 
260). 
  
Aabo et al. states in their study from 2017 that market volatility by itself is associated by 
mispricing, where the author measures mispricing as accounting information or stock returns 
(Aabo et al., 2017, p. 137-138). The authors have used total assets, long-term debt to total assets 
ratio, return on assets, firm age, diversification and dividend-payer dummy as controlling 
variables in their statistical test, as well as sales growth and skewness as they believe that 
mispricing is expected to be related to growth opportunities (Aabo, 2017, p. 138). They refer to 
previous studies showing that there is a strong negative effect of idiosyncratic volatility on 
average return among overpriced stocks than the positive effect among underpriced stocks (Aabo 
et al., 2017, p. 142). 
 

2.2 Capital structure 
Ahmad et al (2013) on their study on co-determinants and stock returns on the Karachi stock 
exchange, finds a statistically significant negative relationship between an increase in leverage 
and stock returns i.e. that stock prices decrease with increased debt levels. They also find a 
strong statistical relationship which shows that firms, having an observed increase in stock 
returns, decrease their degree of leverage. They argue that managers will shift from debt to 
equity financing when stock prices increase. They find a negative relationship between firm 
value and leverage, i.e. that larger firms use less external equity, relying on internal financing to 
a greater extent (Ahmad et al, 2013, p. 87). A study conducted by George and Wang in 2010, 
made several discoveries when investigating NYSE, Amex and NASDAQ firms from 1998-
2003.  
 
They found a significant negative return between returns and leverage on a risk-adjusted basis. 
The relation between returns and distress intensity was also negative. Highly leveraged firms 
show a stronger operating performance in times of financial distress than low leveraged firms, 
and low-leverage firms have a higher exposure to systematic risk as well (George and Wang 
2010, p. 64). In another research by Welch, published in 2004, he researched the readjustment of 
firms’ debt ratios, namely stock prices fluctuations. Looking at data from 1962-2000, Welch 
finds that, despite firms being active in their issuing activity, US firms do not “issue or 
repurchase debt and equity to counteract the mechanistic effect of stock returns on their debt-
equity ratios” (Welch, 2004, p.106). 
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According to Almas Heshmati (2001), previous theories of capital structure fail to explain the 
observed differences in debt ratios, and focus on the optimal debt-equity ratios across firms 
instead. The theory by Heshmati states that firms with high leverage costs have lower optimal 
debt levels than firms with lower leverage costs. He further states that most empirical research 
uses observed leverage ratios as substitutes for optimal levels, which is problematic due to 
adjustment costs. It is argued that firms might not find it cost effective to frequently adjust their 
debt ratios if they are aware of their optimal leverage ratios. It is therefore important to study the 
range of capital structure of a firm instead of their temporarily behavior, i.e. studying the 
difference between the highest and the lowest debt ratios over the sample period (Heshmati, 
2001, p. 200). The study tests the adjustment factor and the long-run financial target, the 
interaction between different financial decisions and long-run financial targets of a firm. 
Heshmati claims that the most important theories in explaining the relevance of capital structure, 
to find a firm’s value, are based on bankruptcy costs, agency costs and costs associated with 
asymmetric information. His results indicate that observed leverage is mostly different from the 
firm’s target leverage and that the speed of adjustment to match those leverages, is generally low 
and weakly related to the size of firms (Heshmati, 2001, p. 201; p. 203). 
  
Acquiring debt financing may at times be difficult, and some industries have a particularly hard 
time. Carpenter and Petersen (2002), researched capital market imperfections for firms in high-
tech industries, and concluded that many US publicly traded high-tech firms experienced 
difficulties finding external financing, and relied heavily on IPO’s to increase the size of their 
firm. They argue that high tech investments have an inherently large uncertainty than other types 
of investments, and find that fewer firms relies on external financing after their listings 
(Carpenter and Petersen, 2002, p. F54-F72). 
  
Modigliani and Miller suggests that managers should not be too concerned with finding an 
optimal capital structure, and theorize that the exact ratio of debt to equity is irrelevant, albeit 
under certain assumptions. If there is a target leverage for firms, it would be a balance between 
the aforementioned costs, and the increased profitability of additional debt. Avoiding these risks 
at all costs is known as the underinvestment problem of debt financing, as discussed by Myers 
and Majluf in their model from 1984. For the present study, this would suggest that some firms 
may be more profitable if they took on some additional debt. 
 

2.2.1 Modigliani and Miller 
In their research paper from 1958, Modigliani and Miller question whether a project’s financing 
will raise the market value of its share. The Modigliani and Miller (1958, p. 268-271) basic 
theorem and first proposition states that without taking taxes, asymmetric information, 
bankruptcy and agency costs into consideration, firm value will not change as a result of a firm’s 
choice of financing. Its choice of dividend distribution is also considered irrelevant. It follows 
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that capital structure should be considered irrelevant. However, if debt policy were completely 
irrelevant, the actual debt ratios should vary randomly from firm to firm and industry to industry 
(Brealey et al, 2011, p. 440). 
  
This basic first proposition of Modigliani and Miller (1958) is often referred to as the capital 
structure irrelevance proposition. It also follows that if there are no benefits to increasing or 
decreasing debt, share prices should in theory not move as a result. According to the first 
proposition of Modigliani and Miller, total firm value is a constant regardless of its debt and 
equity, going along with that previously stated. Thus, the first proposition states that the 
proportion of debt financing is irrelevant, no matter if the debt in question is short-term or long-
term, straight or convertible, or regardless of currency (Myers, 2003, p. 6). Modigliani and 
Miller’s first proposition allows for complete separation of investment and financing decisions 
and that the value of the unlevered firm should equal the value of the levered firm.  Of course, 
this relies on assumptions which are not applicable in real life. 
  
This highly theoretical relation implies that how the firm is financed is irrelevant. In practice, 
however, Modigliani and Miller's assumptions are unrealistic. The proposition is quite helpful 
nonetheless, as they highlight that it is the costs, taxes and asymmetries surrounding debt that 
impacts a firm. For the present study, the risks associated of these factors will be researched, by 
monitoring the effects of leverage on volatility and stock returns. 
  
From Modigliani and Miller’s first proposition, the second proposition was derived to theorize 
the relation of the rate of return of the stock in firms with debt. As stated by the authors 
(Modigliani and Miller 1958, p. 271): “The expected rate of return or yield, i, on the stock of any 
firm j belonging to the Kth class is a linear function of leverage”: 
 

ij = pk + (pk - r)Dj/Sj 
 
Model 1:  Modigliani and Miller proposition 2. 
Source: (Modigliani and Miller 1958, p. 271) 
 
This model demonstrates how the market price of any share of stock is given by capitalizing its 
expected return at the continuously variable rate ij. The capitalization rate is captured in pk, r 
captures the cost of debt and the spread between these two variables are multiplied with the debt-
to-equity ratio. The expected yield of a share of stock is thus equal to the appropriate 
capitalization rate plus a premium related to financial risk, which is equal to the debt-to-equity-
ratio times the spread between capitalization rate and cost of debt (Modigliani and Miller 1958, 
p. 271). In other words, as the first debt to equity ratio increases, the required return on equity 
increases as well, as a result of the increased risk in a firm with additional debt. This suggests 
that there should be no benefits to an increase or decrease in debt. However, as previously stated, 
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bankruptcy costs and taxes affects firms in the real world. This proposition is important because 
it highlights some important underlying implications in reality. Primarily that those firms finance 
their operations at different rates and have different levels of transaction costs. For the author’s 
thesis this would suggest that the borrowing rate of firms’ debt is an important differentiator 
between researched firms. 
  
The primary criticisms of Modigliani and Miller's propositions concern their limitations. In 
reality, taxes, transaction costs, asymmetric information and imperfect markets is the norm, not 
the exception. According to research from Graham, there is cross-sectional regression evidence 
to support that “high tax rate firms use debt more intensively”, than low tax rate firms. There is 
additional evidence to show that “debt tax benefits add to firm value” (Graham, 2003, p. 1119). 
These corporate tax shields that exist in some markets, have a statistically significant effect on 
debt structure. 
  
Another point that has been raised by modern researchers is the role of asymmetric information. 
With management being able to send a negative signal to the market with an equity issue, there is 
a theoretically sound argument for why issuing equity or debt has different effects on market 
value. Different types of financing are valued differently, with internal financing being the 
preferred option and equity financing being deemed a last resort, because of the signal 
management sends, that the firm is overvalued and considering the high costs of equity issuing, 
as demonstrated by Myers and Majluf (1984, p.13). 
 

2.2.2 The static tradeoff theory of capital structure 
Based on the work of Kraus, A. and Litzenberger (1973), the tradeoff theory advocates 
increasing debt until the point where the present value of distress costs offsets the present value 
of tax savings, e.g. interest tax deductions. The authors claim that the problem of optimal capital 
structure is finding the level of debt that yields the highest market value of the firm. In complete 
and perfect capital markets, the firm’s market value is independent of its capital structure. Firms 
may issue conventional types of complex securities, such as common stocks and bonds. Since in 
a perfect market, the firm is a price taker, the market prices of these primitive securities are 
unaffected by the firm’s financing mix and therefore the firm’s market value is independent of its 
capital structure (Kraus and Litzenberger, 1973, p. 911-912). This theory presents an important 
addition to the first and second proposition from Modigliani and Miller, since their model of 
capital structure irrelevance assumes no taxes. It is also a competing theory to the pecking order 
theory of capital structure, which advocates increased leverage only when necessary for financial 
stability. 
  
The tradeoff theory has a common-sense appeal. Interest tax shields appear to have significant 
value, at least under the U.S. corporate tax system, and there are examples of costs triggered by 
excessive debt. The tradeoff theory therefore explains moderate, cautious borrowing. The types 
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of firms that should face especially high costs of distress, for example, firms facing above-
average business risk and firms with unusually valuable growth opportunities and intangible 
assets can be identified. The tradeoff theory predicts that firms or industries with these 
characteristics should be especially cautious and operate at low target debt ratios (Myers, 2002, 
p. 9). 
  
In a previous investigation by Ju et al (2005), they tested important determinant of optimal 
capital structure based on the trade-off theory, found that in addition to the tax shields, important 
determinants include underlying risk of the firm's assets, the maturity of the debt, the ability of 
debt holders to force default for a given level (Ju et al, 2005, p. 262). 
 

2.2.3 Pecking order theory of capital structure 
According to Hackbarth et al (2007, p. 1392) there is a pecking-order of debt within trade-off 
theory stating that bank debt is preferred to market debt because of the lower implied bankruptcy 
costs. However, the pecking-order as a theory of capital structure was brought forth by Stewart 
Myers and Nicholas Majluf (1984) and Stewart Myers (1984). They state that there are three 
sources available for firms - retained earnings, debt and equity and all of them are affected by 
asymmetric information differently. Therefore, the notion of asymmetric information is relevant 
in this theory. In their article from 1984, Majluf and Myers present how finance theory states that 
in an efficient capital market, securities are always being sold at a fair price, thus making the 
NPV zero. Consequently, all positive-NPV projects should be accepted regardless of financing. 
(Majluf and Myers, 1984, p. 187). Arguably, the theory therefore stands in stark contrast to the 
trade-off theory which suggests increasing leverage until it is no longer theoretically sound. 
  
According to Brealey and Myers (2011, p. 460-463), it can be concluded that managers possess 
more information about the firm than investors, as seen by share price movements after an 
announcement of a change in dividend or leverage. Because of this asymmetry of information 
that exists between managers and investors, a hierarchy of the choice of debt or equity raised 
exists, i.e. a pecking order. Firms tend to adhere to this pecking order by using their internal 
funds before issuing debt. Only when these superior options are no longer beneficial, firms begin 
issuing equity. Logical investors will respond by valuing debt from banks higher than issuing of 
equity. In other words, firms prefer internal to external finance and when external finance are 
necessary, firm prefer debt to equity (Myers, 1984, p. 2-3; Frank and Goyal, 2003, p. 218). One 
of the key assumptions in the original Myers and Majluf model is therefore that managers only 
undertake positive NPV projects, a behavior that is consistent with the maximization of existing 
shareholders’ wealth. This assumption automatically rules out any possibility of overinvestment 
in the Myers–Majluf model’s predictions (Wu and Wang, 2005, p. 916). 
  
Like many early developed theories in the subject of capital structure, the pecking order theory 
assume capital markets are perfect and efficient, that there are no transaction costs in issuing 
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equity. However, in reality that is rarely the case. Furthermore, Myers and Majluf claim that it is 
not necessary to discount for risk as the only uncertainty derives from the insider information 
possessed by the managers (Myers and Majluf, 1984, p. 190). In this present study, the pre-
understanding is that volatility, i.e. the risk of the stocks, are affected by the capital structure. 
Therefore, the theory might be lacking in some aspects in order to explain the optimal capital 
structure as to how it will affect the volatility and cumulative returns on the stock market. 
  
In their paper from 2005, Wu and Wang investigate equity financing in the framework developed 
by Myers- Majluf. The authors claim that market imperfections such as information asymmetries 
and agency conflicts affect corporate finance and investment. They support this claim by stating 
that the Myers and Majluf model from 1984 predicts that the asymmetric information between 
managers and the market causes underinvestment. They mean that too much debt can induce 
managers acting in shareholders’ interest to forego positive net present value projects (henceforth 
it is NPV), i.e. the underinvestment problem of debt financing. This might be a problem as debt 
has a negative effect on the value of the firm. Jensen and Meckling (1976) make the claim that 
managers have an incentive to make their firms grow beyond an optimal size. They argue that 
firms with more internally generated funds than positive NPV investment opportunities, in the 
presence of debt in the firm’s capital structure forces managers to payout funds that might 
otherwise have been invested in negative NPV projects. In other words, the authors predict that 
agency conflicts will arise due to managers’ selfishness give rise to overinvestment (McConnell, 
1995, p. 132). 
  
The pecking order theory predicts that high-growth firms with large financing needs will end up 
with high debt ratios since managers are reluctant to issue equity. However, according to Frank 
and Goyal, previous studies state the opposite, meaning that high-growth firms consistently use 
less debt in their capital structure (2003, p. 219). If the firm can issue default-risk-free debt, the 
firm never passes up a positive-NPV investment. If the firm only can issue risky debt, the 
problem only reduces: the firm passes up positive-NPV investments but the average opportunity 
loss is less with debt than with equity financing. Thus, they claim that it is better to issue safe 
securities than risky ones (Frank and Goyal, 2003, p. 207). 
  
In an early article by Harris and Raviv (1988, p. 56), the authors state that changes in capital 
structure are viewed as an antitakeover defense because they affect the ownership distribution. 
Common stock carries voting rights and debt does not, the debt-equity decision may affect the 
outcome of corporate votes and thus may partly determine who controls corporate resources. 
Narayanan (1987) claims that when firms are allowed to choose between issuing equity or debt 
the result is either to issue debt or reject the project, suggesting debt is the preferred option. He 
also claims that debt issuing is good news for a firm’s stock price, as it provides funding for 
positive net present value projects. Furthermore, after the Great Depression debt was overall 
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viewed as something to avoid, even though necessary for a firm’s capital structure, thus giving 
way to a greater mix of debt and equity financing (McConnell, 1995, p. 132). 
 

2.2.4 Efficient market hypothesis 
The famous and often discussed efficient market hypothesis, put forth by Eugene Fama (p.383, 
1970), discusses the degree of market efficiency in capital markets. He argues that in a 
competitive and efficient market prices can help firms make production investment decisions in 
securities that reflect a firm's activities, providing the firm with accurate signals for resource 
allocation. When markets reflect all publicly available information, markets are fully efficient. 
  
Fama also describes three degrees of market efficiency, a weak, a semi-strong and a strong form. 
The weak form of market efficiency is such that the information set only reflects historical 
prices, the semi-strong where prices adjust efficiently to all public information, and the strong 
from where “given investors or groups which have monopolistic access to any information 
relevant for price formation” is also reflected (Fama, 1970, p. 383). Fama reaches the conclusion 
that the market at any one time prices reflects all publicly available information. 
 

2.2.5 Leverage effect hypothesis 
In the leverage effect hypothesis, originally formed by Black in 1976, the connection between 
market returns, individual returns and volatility is described. Black found that market returns 
have a greater effect on volatility than stock returns on an individual basis. (Black and Fischer, 
1976) In other words, individual stocks were impacted to a larger extent by general negative 
market movements than by determinants and evens for a single firm. Christie (1982) investigated 
the relation that between the variance of equity and different explanatory variables and Christie 
discovered that equity variances had a strong positive association with financial leverage and 
interest rates (Christie, 1982, p. 407). Christie demonstrated that volatility is an increasing 
function of financial leverage, which can cause the elasticity of volatility in relation to value of 
equity to be negative under certain conditions. In regards to interest rates it was found that the 
risk free interest rate has a substantial positive effect on volatility, consistent with the value of 
the firm being an inverse function of the interest rate (Christie, 1982, p. 428). It is been found 
that negative returns are more often associated with increases in conditional volatility, and that 
positive returns are more often associated with decreases in conditional volatility. This empirical 
relation is known as asymmetric volatility (Wu, 2001, p. 837). 
 

2.2.6 Leverage cycle theory 
According to John Geanakoplos, economists regard the interest rate as the most important 
variable in an economy. However, Geanakoplos also claims that this statement is untrue in times 
of crisis, highlighting instead, what he considers the more important issue of collateral rates. The 
term leverage cycle is explained as the condition of leverage becoming too high in the absence of 
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government intervention in boom times and too low in bad times, resulting in assets being too 
high during boom times and vice versa in crisis times. This cycle is also claimed to be a 
recurring phenomenon (Geanakoplos, 2009, p.1-2).  Geanakoplos states that unless the 
government acts to stop the cycles, there will be more of them in the future, which in turn might 
lead to crashes. These crashes, Geanakoplos claims, involve three elements. The first being bad 
news leading to increased uncertainty, consequently increasing volatility of asset returns. This in 
turn will lead to tighter margins as lenders get more nervous, further leading to falling prices and 
losses by leveraged buyers. Therefore, there has to be a restriction of leverage in uncertain times 
in order to stop the crash before it happens, which should be handled by governments. 
Furthermore, the author claims that when the economy experiences a downturn, and leverage is 
sharply declining, many firms will find their equity wiped out and it will appear as though their 
leverage has gone up instead of down. 
  
This could potentially show an underestimated role leverage plays in the economy (Geanakoplos, 
2009, p. 4; p. 6). Similar definitions were stated by Aymanns and Doyne Farmer. They state that 
during times of negative shocks in the asset market associated with an increase in volatility, the 
leverage constraint tightens and investors are forced to sell part of their assets. If the investor 
sells into falling markets, they cause prices to fall further, thus starting a continuing cycle, 
referring it to the leverage cycle (Aymanns and Doyne Farmer, 2015, p. 155-156). The central 
bank should lend directly to investors at a more generous collateral level than the private market 
is willing to provide (Geanakoplos, 2009, p. 4). In today’s environment where Europe is working 
in a market determined by high sovereign debt that is hard to be repaid and several incentives to 
restore a status quo, this may be hard to accomplish. 

 
2.3 Valuing a firm 
Glenn MacDonald and Michael Ryall (2004) proposes a simple but clear definition of 
determining value for a firm: having control over some useful entity, whether it being a patent, a 
new process, unique organization, or special human capital assets (MacDonald and Ryall, 2004, 
p. 1319). The authors state that when firms have control over that entity, exceeding the normal 
rate of return, they have a competitive advantage and thus they participate in value creating 
activities. However, to completely state that the value of a firm depends on having control over 
an entity, would be wrong. One needs to understand the impact investors and ownership structure 
have on the valuation as this can provide different incentives for investments and financing 
projects. Furthermore, uncertainty and risk are of great importance in valuing a firm as risk can 
be said to reflect investors’ uncertainty regarding future returns. Investors’ uncertainty of the 
market can be explained as an asymmetric market response to earnings announcements or the 
reflection of market sentiment at the time of announcement (Bird and Yeung, 2012, p. 323). 
Because of this uncertainty, investors are believed to have a tendency of having a pessimistic 
bias towards the market and therefore design their investments according to events of the worst 
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possible outcome, i.e. maxim expected utility (Bird and Yeung, 2012, p. 311). In their study, the 
authors find that investors show to react positively to good news and ignore the bad news when 
the market display low uncertainty. In contrast, during high market uncertainties investors tend 
to be more pessimistic (Bird and Yeung, 2012, p. 323). 
  
Mikhail Pevzner, Fei Xie and Xiangang Xin (2015) claim in their study that trust basically 
underlies all economic exchanges and that the more the trust, the better economic growth, social 
efficiency, trade, investment, financial development and corporate financing. The authors further 
continues to state that trust has the potential to influence investors’ attitude toward and reaction 
to corporate earnings announcements, deriving from potential moral hazards within firms as well 
as the credibility of released accounting information. Referring to previous studies, the authors 
claim that higher credibility of the reports increases stock market reactions. Would there be a 
great deal of information asymmetry, the level of trust decreases. The importance of a proper 
news flow to investors and shareholders are therefore of great importance and Pevzner et al. 
mean that if one have a great trust in the firm, investors’ reactions to earnings news would be of 
a less extent (Pevzner et al., 2015, p. 191). Thus, abnormal volatility would not have to have a 
great impact on investors’ decisions. 
 
Modern research has suggested that dependency on debt is affected by firm value. Hall and 
Weiss (1967), researched the proposition put forth by Baumol (1959), suggesting that larger 
firms, because of economies of scale and a broader set of options in terms of business activities 
and investments, should be able to provide larger, adjusted rates of return than smaller firms, for 
any industry where they conduct business (Hall and Weiss, 1967, p. 319). Hall and Weiss 
decided to test this hypothesis by investigating 341 of the 500 largest industrial corporations 
from 1952-1962. They found that size tends to result in higher profit rates and that there were 
capital requirement barriers to entry, seen as a more impactful determinant of outsized profits 
than the previously highlighted culprit of market index power, concentration (Hall and Weiss, 
1967, p. 329). 
  
Perez-Quiros and Timmermann (2000), sought to clarify previous research that suggested that 
changed credit market conditions could affect small firms differently from larger firms. Because 
of the generally larger cash reserves in larger firms, and their relative ease, in contrast to smaller 
firms, to issue equity it was argued that smaller firms would be in a tougher position with lower 
liquidity and higher short-term interest rates (Perez-Quiros and Timmermann, 2000, p.1229). To 
investigate how risk and expected returns change during the economic cycle and if small firms 
would observe a decrease in net worth and negative effects due to tighter credit markets, they 
analyzed these relations. They found that stock returns between firm values vary greatly between 
recessionary and expansionary states. Volatility of returns is impacted to a greater extent by 
interest rate changes during recessions. The risk and returns of smaller firms see the strongest 
impact by recessions because of their more vulnerable position and sensitivity to changes in the 
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economic state and by macroeconomic factors. This presents important implications for asset 
allocations and they also note that time varying investment opportunities have important effects 
for investors portfolio choice (Perez-Quiros and Timmermann, 2000, p.1259-1260). Ahmad et al 
(2013) finds that large firms rely on internal financing to a greater extent and thus aren’t as 
inclined to seek debt financing. Because of this, they found a negative relationship between firm 
value and leverage (Ahmad et al, 2013, p. 87). 
 

2.3.1 Book value or market value measurement 
One of the main debates in capital structure studies is if the researcher should use market book 
value of debt and equity as a measurement of leverage. Supporters of using the book value 
measure means that the main cost of borrowing is the expected cost of financial distress in the 
event of bankruptcy, which in turn will affect the weighted average cost of capital and also 
optimal leverage. If that happens, the value of the distressed firm is closer to its book value and 
when the debt has been issued, changes in market value of that debt do not affect the interest tax 
shield cash savings. Thus, the correct way to measure debt-holder's liability is the book value. 
Also, firms’ managers think in book value terms rather than market value, since it is easily 
accessible, more accurately recorded and not subject to market volatility (Heshmati, 2001, p. 
213). 
  
Supporters of using market value however, is called a fundamental analysis approach and means 
that the market value ultimately determines the real value of a firm, suggesting that it is possible 
for a firm to have a negative book value of equity while simultaneously enjoying a positive 
market value. This is possible as negative book value can reflect previous losses while positive 
market value denotes the expected future cash flows (Heshmati, 2001, p. 213-214). In this thesis, 
the market value of prices, stocks and firms are used as it better reflects the changeable nature 
stock market and will therefore be used. Market values for this present study will be collected 
from the EICON database. 
 

2.4 Annual returns  
Several studies have been made investigating the relationship between risk and returns in order 
to develop proper strategic corporate plans. Annual returns can be highly influenced of several 
market factors affect a firm's total earnings, growth and dividends. Changes in these areas could 
therefore work as a good risk indicator. The expected values of risks and returns will serve as a 
guide for managerial decisions and show whether firms will receive proper returns for a certain 
level of risk. (Bromiley and McNamara, 1999, p. 330). According to Stelios D. Bekiros, 
investors and traders on the stock market who measure and determine their investments after 
these factors are called fundamentalists. The author also claims that there is another type of 
investor, who determines the investment and trading strategies based on historical patterns in the 
market by predicting future trends and results, called chartists (Bekiros, 2010, p. 285).  
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Garfinkel and Sokobini (2006, p. 85-86) found that trading volume increased more after firm’s 
earnings announcements, which in turn had an impact on the future returns. In their 2006 paper, 
they found a positive correlation with future returns. This unexpected trading volume could only 
be connected to investors’ opinions diverging after the announcement event, resulting in an 
increasing trading volume post-event. In other words, annual returns were shown to be highly 
influential on the risk-level of returns on investments. In this thesis, annual returns will be used 
as a control variable to the variable capital structure since it can affect the dependent variable 
volatility.  
 

2.5 Interest rate 
Christie (1982), in his investigation on stock variances considered the interest rate’s effect on 
equity volatility. He describes a positive change in interest rate as a change in wealth from debt 
holders to equity holders. This decrease in financial leverage ratio leads to a decrease in equity 
volatility. (Christie, 1982, p.413) He concludes that interest rate has a positive effect on 
volatility. He also discovers that firm value is a “negative function of the interest rate”. (Christie, 
1982, p. 410)  
 
Yourougou (1988) investigated interest rate influence on security prices prior to october 1979 
and during a volatility period that followed. Yourougou (1988) concludes that markets price in 
interest rate risk. It was found that interest rate had an effect on increased expected returns on 
financial intermediary stocks, during the volatile period but not during the period prior to it. 
Yourougou (1988) argues that this is most likely due to insufficient risk sensitivity not due to 
insufficient volatility.  
 

2.6 Summary of literature review and expectations of the study 
This section will provide a summary of the literary review and based on the literature, describe 
the historical relations found to make predictions for the results of the present study, leading up 
to the presentation of the thesis hypotheses that will be tested. 
  
Suggestions of volatility determinants have been presented as transaction costs, time, market and 
investor uncertainties, uncertainty of future stock returns and country factors more than industry-
related factors. It has also been shown that industries utilizing IT processes, lower transactions 
costs will have an effect on firm’s profitability and firm’s finances. Statements from previous 
studies also show that volatility is especially high during times of financial distress. The authors 
therefore expect to see a higher volatility in the direct aftermath of both the financial and 
European debt crisis as these are related to the aforementioned uncertainties and macroeconomic 
events. 
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Modigliani and Miller’s (1958) model regarding the irrelevance of capital structure creates an 
interesting postulate. In the real world, however, the costs surrounding increased debt should 
increase risk of equities and the risk of financial distress for firms. The authors of this thesis will 
make the assumption that higher historic levels of volatility will be observed for firms with a 
higher degree of leverage.  The trade-off theory suggests increasing debt until the present value 
off distress costs offsets the value of additional debt. Heshmati concluded that observed leverage 
differs from firms’ target leverages. (Heshmati, 2001, p. 201) For the present study, this implies 
that the tradeoff theory is rarely applied in practice and that there is a need for further 
clarification of the relation between risk and profitability. The pecking order theory suggests that 
lower profitability and higher volatility will be found for firms highly reliant on short term debt 
and equity issuing. Because of the negative signal that equity issuing sends to investors, as 
discussed by Harris and Raviv (1988), the authors of this thesis expect such firms to be in 
financial distress to a higher degree, and to demonstrate low market returns. 
  
Wu and Wang (2005) argue that too much debt might make managers seek to de-lever and 
therefore lower their leverage ratio, instead of investing in positive net present value projects. 
This could be a factor which would make highly leveraged firms less profitable. Schwert 
concludes that stock market volatility increases with financial leverage. So the authors of this 
thesis assume higher levels of volatility will be found for highly leveraged equities. 
  
The leverage effect hypothesis developed in large by Black (1976) and Christie (1982) suggest 
that lower levels of volatility will be found in rising markets, compared to times of financial 
distress and declining stock indexes. It is therefore reasonable to assume that lower levels of 
volatility in the end of the researched period will be observed. The leverage cycle theory 
discusses the expansion and contraction of leverage in the markets. It suggests that debt levels 
will be at their highest point before a market crash. The theory suggests uncertainty and volatility 
will increase before a crash, creating a chain of events, starting with tighter margins from 
lenders. This implies that if high general volatility levels are found in the equities, despite a bull 
market, that the market could be at the end of a leverage cycle.  
  
So to conclude the authors expect to find high volatility for the most highly leveraged stocks, and 
higher volatility for firms which do not issue debt and are heavily reliant on diluting their equity. 
The authors expect lower general volatility of stocks at the end of the researched period 
compared to times of financial distress.  
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3. Theoretical methodology 
This section will describe the theoretical methodology of the thesis. This study is quantitative 
with a deductive analytical method. The collected data will be used to perform an analysis and 
the results will be contrasted to the theoretical benchmark in order to explore the effect capital 
structure have on volatility and stock returns on the Stockholm stock market.   
 

3.1 Research philosophy 
The purpose of highlighting the research philosophy is to help signal to other researchers, what 
claims one might make, based on the study’s findings and the basis on why the researcher make 
such a claim. In other words, how the researcher makes the connection between their 
assumptions about reality and the way they develop valid knowledge. O’Gorman and Macintosh 
claims: “By being clear about the way in which we might obtain valid knowledge we are in turn 
being clear about the nature of any knowledge claim that we might make.” (O’Gorman and 
MacIntosh, 2015, p. 59). This is of great importance as people view the world differently, 
especially if the world i presented through other ways than direct observations (O’Gorman and 
MacIntosh, 2015, p. 52-53). 
 
Therefore, the following sections will present these thesis ontological and epistemological 
standpoints. 
 

3.1.1 Ontology 
It is important to formulate research ontology as it lays the foundation for how researchers and 
the study perceive reality, something that might vary as people view and interpret the world 
differently. Stating the ontological standpoint help the reader understands why the researcher has 
made certain claims and the basis of those claims (O’Gorman and MacIntosh, 2015, p. 55). 
  
For this study, an objectivistic standpoint has been chosen as objective entities that have a reality 
external to social actors or viewed as social constructions built up from the perceptions and 
actions of social actions, the appropriate ontology statement for this research is an objective 
standpoint. Objectivism implies that social phenomena confront us as external facts that are 
beyond our reach or influence, meaning that the social events and their meanings are 
independent of social actors. Researchers should be able to establish and explain facts through 
replicable methods (Bryman and Bell, 2011, p. 20-21). This definition is further supported by 
O’Gorman and MacIntosh where they, in simple terms, define objectivism as a way to look at 
reality in which it is “made up of solid objects that can be measured and tested, and which exist 
even when we are not directly perceiving or experiencing them.” (O’Gorman and MacIntosh, 
2015, p. 56).  
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An alternative approach is constructionism, which suggests that organization and culture is pre-
given and not only produced through social interaction, but in a constant state of revision 
(Bryman and Bell, 2011, p. 22). There is also subjectivism, which claims that reality is 
constructed by perceptions and interactions of living subjects, thus reality is subjective 
(O’Gorman and MacIntosh, 2015, p. 56). Since the purpose of this investigation is to find how 
capital structure affects volatility, researchers must seek to have an objective state of mind and 
conduct tests without being influenced by social phenomenon. Furthermore, this study will test 
and measure quantifiable data without including the impact of social events or actors, thus 
ensuring that the same test can be made with the same data and result in the same results. This 
will further support the validity and reliability of this study. By choosing a subjective or 
constructive standpoint would reduce the validity and reliability claim of this study. Therefore, 
as previously stated, objectivism is the most appropriate ontology. 
 

3.1.2 Epistemology 
An epistemological issue usually refers to the philosophically study of knowledge in research 
methods (O’Gorman and MacIntosh, 2015, p. 59; Saunders et al., 2009, p. 119). The concern of 
epistemology lies in what should and should not be viewed as acceptable knowledge, with a 
central question being whether or not the social world can and should be studied according to the 
same principles, procedures and ethos as the natural sciences (Bell and Bryman, 2011, p. 15).  
  
The epistemology suitable for this study would be the notion of positivism as it affirms the 
application of the methods of the natural sciences to the study of social reality and beyond rather 
than interpretivism, meaning that only observable phenomena can provide credible data and 
facts. In short, positivists want to explain principles and theories. The focus of positivism lies on 
causality and generalizations and the positivistic standpoint believes that research should be 
conducted in a value-free way, the researcher to be independent from the data and have an 
objective standpoint. Furthermore, the data collection should be highly structured, consist of 
large samples and mostly have quantitative measurements (Bell and Bryman, 2011, p. 15-16; 
Saunders, 2009, p. 119).  
 
Interpretivism on the other hand, claims that the researcher need to understand human behavior 
and include the subject matter of social science (Bell and Bryman, 2011, p. 16). The focus is to 
understand and interpreting relationships, and is usually connected to a the constructive or 
subjective ontology. For interpretivists it is important to understand the totality of each situation 
based on human experiences, thus gaining an understanding on why knowledge is developed. On 
important notion about this standpoint is that since it is derived from subjective opinions and 
personal experiences, no universal laws can be made from studies using interpretivism as the 
epistemological standpoint. Instead, trends or strong vs weak indications is what the conclusions 
is based on. Because of this, the sample size can be of a smaller variety but studied more in depth 
and over a longer period of time (O’Gorman and MacIntosh, 2015, p. 65).  
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This research will focus on a large quantitative data collection and analyzation, where the 
researcher will have an objective mind and conclusions derived from findings as well as previous 
research. The focus will lie on facts, look for causality, formulate hypotheses and test them and 
the findings are going to be value-free. Positivism is therefore the natural selection (O’Gorman 
and MacIntosh, 2015, p. 60). 
 

3.2 Research design 
The research design shows to how the research will be executed, and how the researcher will go 
about answering the research question. It must therefore include clear objectives, derive from the 
stated research question, specify how the data is collected and consider potential constraints. 
Saunders et al. means that there are three aspects of specific importance when formulating the 
research design: research strategies, research choices and time horizons (Bell and Bryman, 2011, 
p. 40; Saunders et al., 2009, p. 136-137). However, the authors of this thesis have decided to alter 
their proposed research design. The important aspects for the research design will instead lie 
with the data gathering processes, time horizons and type of data. The choice for the research 
design is therefore a quantitative data gathering technique, where statistical tests (experiments) 
will be conducted, using a longitudinal approach with secondary data. These choices are 
arguably most suitable as the thesis main purpose is to investigate the relationship between 
volatility, capital structure and stock returns over time as well as compare the results between 
industries. The following paragraphs will discuss and argue in more detail as to why the choices 
have been made. 
 

3.2.1 Quantitative method 
Quantitative research is a research strategy that emphasizes quantification on the collection and 
analysis of empirical data. It promotes a deductive approach to the relationship between theory 
and research, in which the focus is on the testing of already existing theories. Furthermore, 
quantitative research has incorporated the practices and norms of the natural scientific model, in 
particular positivism, and embodies a view of social reality as an external, objective reality 
(Bryman and Bell, 2011, p. 26-27; Cunningham et al., 2012, p. 398). A similar definition is made 
by König et al.: 

  
“Quantitative studies are defined as: quantifying the problem of research question and 
establishing the mechanisms through which one or more (quantitative) variable(s)s may 
affect another variable”. (König et al., 2015, p. 155). 

  
The same authors continue to state that a quantitative methodology has some distinct 
characteristics: 1) a systematic logic and linear path, 2) hard data in nature, 3) relies on positivist 
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principles, 4) emphasis on measuring variables and testing hypotheses and, 5) verifying pre-
existing relationships or hypotheses (König et al., 2015, p. 156). 
  
As this study will focus on quantitative data collected from Thomson Reuters datastream 
software, as well as statistical tests to investigate whether there is a correlation between different 
variables, having a quantitative method is more suitable than a qualitative method of data 
collection. The latter research method allows for biases and researcher wants to include the 
matters of the social world through interpretation of participants, social events are effects of 
interaction between individuals. Researchers in qualitative studies believe that theory is derived 
from research and not the other way around (Bell and Bryman, 2011, p. 386). In contrast, the 
quantitative method allows the researcher to have a broad comparability of answers, a speed of 
data collection and have an emphasis on what König with colleagues defines as the “power of 
numbers”, thus making it more of a suitable match for this study (Köning et al., 2015, p. 156). 
 

3.2.2 Longitudinal approach 
When designing a research, the researcher must decide on the time aspect of the study - should it 
be a study during a specific “snapshot” in time or should it be over a longer time-period? This 
decision needs to go hand in hand with the research question, and the most common choices are 
between cross-sectional and longitudinal studies. Cross-sectional studies refer to the study being 
conducted at a particular time whereas longitudinal studies investigate events, changes and 
development over time. The latter also allows the researcher to have a certain control over the 
variables being studied, as long as this does not affect the study in question (Saunders et al., 
2009, p. 155). Arguably, choosing a cross-sectional approach would be suitable as one of the 
purposes of this thesis is to compare results between industries, and this approach can only be 
applicable when more than one entity is examined. However, since cross-sectional approach only 
concerns a single point in time, this approach is not the most appropriate one for answering the 
research question. Furthermore, the cross-sectional approach is not appropriate if the purpose is 
to investigate a causal relationship as the data is collected simultaneously and the researcher 
cannot manipulate one of the variables (Bell and Bryman, 2011, p. 54). Nevertheless, a 
comparative aspect will be included in the thesis for the comparison between industries but the 
purpose is to compare them from data over a longer period of time. 
  
For this study, a longitudinal time horizon is chosen as the aim is to investigate difference in 
volatility before, during and after the European debt crisis. The longitudinal approach is better 
suitable as it strives to provide explanations for why changes are created and include 
interconnections between different levels through time. Furthermore, it is suitable in order to 
investigate causal relationships between variables. A panel study will be applied to longitudinal 
approach as it allows for studies of different entities over time. Typically, longitudinal studies is 
not used quite as much compared to other designs because of it being time- and resource 
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consuming (Bell and Bryman, 2011, p. 57-58). However, because the use of secondary data, the 
time consuming aspect has been reduced and therefore the chosen approach is deemed suitable. 
 

3.2.3 Explanatory approach 
Exploratory studies refer to investigating what has happened or striving to understand a problem 
where the researcher is unsure of the problems nature. It is a preferable method when the 
researcher perceives the present literature or knowledge inadequate. Research questions is 
typically broad in order to gain as much knowledge as possible about the chosen research area, 
thus it might therefore be rather time consuming. This approach could arguably be mostly 
associated with researcher who have an interpretivists or a constructivist approach to their 
research, as i demands the researcher to be rather flexible as they gain new insights. This 
approach is therefore not the most suitable one for this study, where the chosen ontology and 
epistemology is that of objectivism and positivism (Papachroni and Lochrie, 2015, p. 82; 
Saunders et al., 2009, p. 139-140). 
  
If the researcher decides on having a descriptive approach, it would mean the researcher 
emphasizes on trying to accurately portray situations, persons or events. This approach also 
stress the importance of knowing exactly what phenomena the researcher wants to collect data 
from, before the data collection starts. This method is used when the research wants to present a 
vast and comprehensive description of the subject of research (Papachroni and Lochrie, 2015, p. 
82)  
 
Closely associated with the descriptive approach is the explanatory approach. The explanatory 
approach strives to establish causal relationships between variables during specific situations 
with help of statistical tests, such as correlation or regression tests to provide a clearer picture of 
the variables relationship (Papachroni and Lochrie, 2015, p. 82; Saunders et al., 2009, p. 140-
141). Considering the purpose of this study of investigating the impact capital structure might 
have on volatility, the explanatory approach is the most suitable one. 
 

3.2.4 Data collection - Primary versus Secondary data 
A study where primary data has been used, the researcher has collected original data directly 
from the source, e.g. transcripts from interviews or questionnaires from surveys. Angeliki 
Papachroni and Sean Lochrie (2015) states that when deciding on what kind of data to use, it 
usually goes in line with the study’s chosen methodology, where primary data is mostly 
associated with an interpretivist or constructivist approach, trying to establish patterns and/ or 
underlying behaviors of actors or phenomenon (Papachoroni and Lochrie, 2015, p. 78). Based, 
on that and the methodology chosen for this thesis, primary data is not the most suitable way to 
collect data.   
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Farr and Timm (1994) define secondary research techniques as a time- and resource friendly 
option where the researcher uses existing data to answer or help refine the research question. 
This definition is further supported by Saunders et al., which specifies that secondary data is 
used to reanalyze data that have been collected by others for other purposes than what it might 
initially been collected for. The use of secondary data is also rapidly growing with the help of 
technological advances and availability by Internet access (Farr and Timm, 1994, p. 7; Saunders 
et al., 2009, p. 69-70, p. 256). This paper will use data collected by Thomson Reuters datastream, 
a forum where they store, collect and continually update financial information from listed firms, 
regions and sovereign states to name some examples. The data selected is raw, meaning that 
there has been little, if any, processing of the data. 
  
However, this thesis will use secondary data in other aspects as well. Theories and concepts are 
found in published books or journals, which have been peer reviewed and approved for 
publication. Some of the books have also been revised and gone through different editions. 
Saunders et al. calls these types of data multiple-source secondary data, meaning that it can 
combine different types of secondary data. They provide examples of specific area based data 
such as share price listings for different stock markets or lists of firms ranked by sales, mixed 
with written documentary data such as journals and books (Saunders et al., 2009, p. 258-259, p. 
262). Considering this thesis will have a time-series aspect and compare pre- versus post-event 
effect on multiple firms using different variables, it can be concluded that this type of data is the 
most appropriate one. It is more time efficient than trying to collect the financial information 
from the sample ourselves. 
  
The majority of academic articles in this thesis have been accessed through the Internet. In order 
to ensure validity and credibility to the articles found, search tools such as Google Scholar and 
Umeå University library’s database were utilized to eliminate the less credible articles. On 
Google Scholar, one may easily see if the articles published have been cited by others and during 
what circumstances. Articles were found by entering relevant keywords for this thesis, such as: 
volatility during crisis, Sweden European debt crisis, capital structure theories, leverage cycle 
hypothesis etc. These search tools directed us to databases and homepages of publishing houses 
for academic journals (Business Source Premier, Emerald Journal and similar), providing a 
higher degree of credibility. 
 

3.2.5 Source criticism 
Peter Edelberg and Dorthe Gert Simonsen (2015) define source criticism as a method for 
critically evaluating historical sources and a way to legitimize production of historical 
knowledge. They refer to previous studies that defines source criticism as something 
professionals do when they measure each other’s line of reasoning (2015, p. 215). By this 
reasoning, it is therefore crucial that a researcher incorporate source criticism, especially in 
today’s day and age when the information can be easily accessed on the Internet with just a push 
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of a button. The importance of source criticism is also of utmost importance when a research is 
based on secondary data, as the information is not collected by the researchers themselves. In 
other words, using secondary data might entail some uncertainties. For example, as proposed by 
Edelberg and Simonsen, there could be a question about the author, his/her background, claims, 
potential bias, purpose or other subjective views that could influence the information they 
publish (Edelberg and Simonsen, 2015, p. 218). By using secondary data, especially if accessed 
from the Internet, one must therefore be cautious about the reliability of the claims the authors 
make. 
 
As the articles chosen for this thesis have been approved by publishing houses and selected for 
their specific journals, they establish better credibility to the claims made. This as the articles 
have to go through screenings and approval of other people before they are published, typically 
described as being peer reviewed. By going through a peer reviewed process, manuscripts are 
typically reviewed by four people: two reviewers, an associate editor and the editor in chief, 
where the editor in chief makes the final decision of whether the manuscript should be published 
or not after recommendations presented by the other parties. In other words, the potential 
manuscripts will go through a quality control as they could have a great impact in what is 
regarded as acceptable knowledge and taught to other student or researcher (Dancik, 1991, p. 91-
92; Fischman, 2014, p. 449). This quality control and process is also extended to published 
books, thus establishing more credibility in what can be determined as acceptable knowledge and 
research. 
 

3.3 Research approach 
3.3.1 Deductivism 
There is different ways a researcher can decide to analyze their data, which typically depends on 
the decided method and philosophy.  
 
Inductivism is usually associated with interpretivism and constructivism and is used in order to 
build a theory instead of testing one, which is the purpose of deductivism. The research 
prompting on an inductive approach, typically wants to investigate the nature and reason behind 
specific behavior, gather enough evidence to make certain claims and conclusion, by that 
formulating a general theory (Bell and Bryman, 2011, p. 11-12). This makes the approach a less 
suitable alternative for this specific thesis as its purpose is to conduct tests on quantifiable data. 
The focus of this study does not lie with understanding the underlying reason for the potential 
relationship between the quantifiable variables, but rather to test if possible relationship exists. 
The inductive approach does not have to make generalization to a broader population and can 
form general theories from a small sample.  
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Instead, the study will use a deductive approach to analyze the data, meaning that researchers 
will explore relationships between different variables. This approach is more suitable for this 
type of study, i.e. when the researcher have a theory about how things function or relate and 
design their strategy around that theory in order to test them with clear measurements, later 
examining the findings and eventually modifying the theory based on the findings (Taheri et al., 
2015, p. 155; Saunders, 2009, p. 124-125). The study strives to make generalization to the total 
population based on the data from our sample, by that make clear and scientific conclusions 
based on empirical data. Since this study will use multiple regression analysis and R-squared 
tests to test the relationships between the variables, the deductive approach is deemed most 
suitable for this study and the approach used.  
 

3.4 Modeling the methodology 
A model for the methodology has been made in order to present a visual representation as well to 
summarize the methodological choices for this thesis. 
 

 
Figure 3.1: Methodology outline 
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4. Practical methodology 
In this section, the practical methodology of the present study will be presented. The choice of 
data, sample criteria and calculations of our variables will be described in further detail. 
 

4.1 Population and data collection 
4.1.1 Sampling method  
Sampling methods refers to the way the sample has been decided in order to ensure the sample 
best represent the population. Since this study strives to make generalization from the sample to 
the population, sampling method can be crucial to make sure this is possible. For this study, the 
population refers to all the listed firms on Stockholm stock exchange during the period 2006-01-
01 to 2016-12-31. The population then adds up to 325 firms.  
 
Investigating all the population, when it is such a large number as this one, and over a longer 
period of time, is claimed by Taheri et al. (2015, p. 160) to be time consuming and maybe even 
unnecessary. The researcher can therefore choose between two different types of sampling 
techniques: probability and random sampling method or non-probability/ non-random method. 
The former method is the most preferable method in order to achieve samples that best represent 
the entire population, i.e. best for generalization. Since this study will include certain sample 
criteria for the firms from the population to qualify to the sample, a random sampling method in 
not used.  
 
However, that the random sampling method is the best to make generalization does not entail 
that the other sampling method cannot be used to make generalization. The non-random 
sampling method is a sampling method that involves a specific chosen sample based on 
characteristics or similar differentiating features relevant for the study. There are different types 
of non-random sampling methods. Some are convenience sampling, meaning that the selection of 
participants for a study is based on convenience, for example participants that are easiest to 
contact, and snowball sampling. This means that the researcher does not know all of the 
participants at the beginning of the study, but relies on network connections to identify potential 
participants that meet the criteria the research has for them to be involved in the study. This 
study however, will use purposive sampling, meaning that the research decided who or what 
entities that will be involved in the study (Taheri et al., 2015, p. 162).  
 
Some might question the objectivity of the results since using non-random sampling allows for 
some manipulating of data and sample best fitted for the wanted result, i.e. systematic bias and 
selection bias. However, even though this study utilizes the non-random sampling method, these 
claims of bias and generalization can be regarded as invalid. First, all firms from the population 
is included in the sample as long as they meet the sample criteria, which, in short, states that the 
firms must have the data needed to make estimations. If the firm meets these criteria, then they 
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are included in the sample, thus limiting systematic bias. Furthermore, Taheri et al. (2015, p. 
160) states that no small sample is likely to produce accurate results to represent the whole 
population. The sample size for this study is arguably large enough to accurately produce 
credible result, meaning that changes in the sample size will not produce different significant 
values, further limiting the systematic bias.  
 

4.1.2 Sample criteria 
When gathering data, researchers can be forced to make some selections in order to obtain an 
appropriate sample. When determining the sample for this study, certain criteria were 
established. The first criteria was that firms had to be listed on the Stockholm stock exchange 
during the entirety of the researched period from 2006-01-01 to 2016-12-31 and had to have 
stock prices for each month during that period. The second criteria was that some firms had to 
have available “total debt % common equity”-data for all years, the ratio used as a measurement 
for capital structure. And the third criteria was that all firms had to have available market prices 
for the entire research period. When screening the data, not all firms fulfilled those criteria, and 
were removed from the sample. For the selected period from 2006-01-01 to 2016-12-31, 139 
firms out of 325 were selected and investigated. As relayed in section 4.5.2, interest rate for 
firms was estimated by removing extreme values, which would offset the actual interest rate on 
debt. When plotting volatility against capital structure, negative capital structure values were 
removed as they are extremely uncommon, only occurring in times of bankruptcy and under 
extreme equity dilution. 
 

4.1.3 Thomson Reuters Datastream 
Thomson Reuters Datastream is a large database for firms’ financial information, including both 
domestic and multinational firms. It is a suitable source for the present study’s chosen research 
topic as it gathers suitable financial data in one place as well as the information is cited/ 
reviewed and includes real time updates for financial information. The information gathered for 
the present study regards firms listed on NASDAQ OMXSPI and covered data was found by 
using keywords such as debt, price and volatility. This presented sufficient data, with the 
selection being as follows: 

● Total debt 
● Interest expense on debt 
● Market value 
● Book value per share 
● Common shareholder’s equity 
● Monthly prices 

  
The gathered information regarding debt is presented on an annual basis. For prices, monthly 
price data was collected. The period covered was 2006-01-01 to 2016-12-31. This period was 
selected as it includes the time-period prior to the financial crisis, the financial crisis itself, the 



 37 

European debt crisis and more recent times. This allows for examination of the effects of the 
aftermath of the European debt crisis. The length of the selected time-period provides a greater 
statistical sample size for the statistical tests, and improves the validity of any statistical 
relationships. The amount of firms listed on the Stockholm Stock Exchange, during the observed 
time-period, from which the investigated sample was selected, were 323 firms. 
  
After the data was collected from Thomson Reuters database Datastream, the indices were 
transformed into a Microsoft Excel file so it would match with the settings of the program Stata, 
where the statistical tests were made. 
  
For capital structure, the measurement “Total debt % Common equity” on an annual basis was 
collected from the EICON database. For interest rate, “interest expense on debt” and “total debt” 
for every firm for every year in the period, was collected from the database. 
 

4.1.4 Sub-samples - Defining firms after industry 
Considering which industry a firm operates in, the preferred capital structure may differ. Firms 
may have different capital requirements, depending on if the industry is growing or if it’s a 
mature industry. The construction industry has been shown to be sensitive to difficult market 
conditions, because of the large initial capital outlays and building plans are more often 
cancelled during market downturns, as exemplified by Murat Gunduz and Ahmad Mohammed 
Ali Yahya (Gunduz and Yahya, 2015, p. 1). They state that the construction industry is related to 
high risks as a result of construction projects becoming more challenging due to tough budget 
and scheduling requirements. According to the country report 2016 submitted by the European 
Commission, the Swedish construction industry is characterized by weak competition with high 
market entry barriers and the sector being dominated by four large firms. In other words, the 
industry conditions are similar to the ones provided by Gunduz and Yahya (European 
Commission, 2016, p. 32-33). The Nordic-Baltic financial market on the other hand, is 
dominated by Swedish banks which also has some of the highest profitability in Europe. The 
European commission’s country report states that banks have not been increasing their capital 
buffers and instead have chosen to have a stable leverage ratio just above 4% for four of the main 
banks. These four banks are also required to maintain common equity of 13.5% but some of 
them have little buffers, making them vulnerable to unexpected losses. However, authorities 
claim that the buffers are large enough to absorb losses under potential adverse scenarios 
(European Commission, 2016, p. 33-35). Basic needs industries and everyday goods are on the 
other hand more stable, because of the constant demand (Talberg et al, 2008, p. 184).  
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The authors of this present study have chosen to divide the firms into these seven categories; 

● Basic materials 
● Consumer goods 
● Consumer services 
● Financials 
● Healthcare 
● Industrials 
● Technology 

  
This distinction is made based on the Industry Classification Benchmark, which is managed and 
operated by FTSE Russell. The system has classified over 100.000 securities globally. However, 
after the division was made, the category Oil and Gas only contained two firms. Therefore, this 
category was merged with Basic Materials as to provide a better comparative sub-sample. The 
sector Telecommunications was merged with Technology and the sector Utilities was removed, 
due to both industries containing incomplete data. 
 
Table 4.1: Summarizing table over the industries used in the sample  

Industry Number	of	firms Percentage	of	sample  

Basic	materials 10  7,19%   

Consumer	goods 12  8,63%   

Consumer	services 17  12,23%   

Healthcare 11  7,91%   

Technology 15  10,79%   

Financials 35  25,18%   

Industrials 39  28,06%   

Total	sample 139  100,00%   
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4.2 Types of error 
As for error in statistical tests, researchers typically have to distinguish between two types of 
errors: Type I and Type II errors. Type I error refers to the researcher rejecting the null 
hypothesis when it actually is true. Type II error in turn, refers to accepting the null hypothesis 
when it the empirical evidence shows that it should be rejected in favor of the alternative 
hypothesis (Alwan et al., 2009, p. 408). By looking at the p-values (probability values) of the 
tests, the researcher can quantify a value at which a null hypothesis can be rejected. This value is 
also the exact probability of making a Type I error i.e looking at an insignificant relationship. 
The lower the p-value, the more confident a researcher can be that a significant statistical 
relationship exists and that the risk of a Type 1 error is small.   
 

4.3 Statistical tests 
A researcher can perform a wide variety of different tests and experiments for quantitative data. 
This study will be conducted by performing a relevant statistical tests and include a confidence 
interval in order to demonstrate the reliability of the tests, as well as a margin of error to 
demonstrate how closely the interval pins down the parameter being estimated (Alwan et al, 
2009, p. 403). In the following sections, the reader will be presented with definitions of relevant 
concepts for the model, mentions of different tests that can be selected for tests of this magnitude 
with argumentations of why the tests have been chosen, and finally the applied model for this 
present study will be presented. All the tests have been made in the software program called 
Stata, where some hypotheses are already made for the researcher. These hypotheses will be 
clearly stated depending on the test conducted as to limit possible confusion to the reader.   
 

4.3.1 Multiple regression 
Multiple regression, as opposed to regular regression, implies that there is more than one 
independent variable in the regression model and also includes the principle of OLS estimators. 
Performing a multiple regression can be regarded as a more suitable approach under specific 
circumstances compared to using a simple regression, such as when it the researcher wants to test 
the outcome on one variable based on several other factors. However, what is important to note 
when interpreting results of a multiple regression tests is that the empirical data shows evidence 
that the hypothesis is true/ false given that the other variables are also included in the model 
(Alwan et al, 2009, p. 118; Alwan, 2009, p. 640; Bickel, 2007, p. 8). For this study, these 
groupings will be industries, capital structure, volatility, interest and years. Furthermore, one 
would want to predict the correlation, i.e. try to estimate the degree of association between the 
variables (Balnaves and Caputi, 2001, p. 152). The magnitude of the correlation coefficient 
indicates the strength and direction of the relationship between the variables. The coefficients are 
assigned to the different variables and are called Beta variables (β). Having a beta coefficient 
close to +1 or -1 indicates a strong relationship between the variables whereas values close to 
zero indicate that the relationship between the variables is weak or non-existent. Having a 
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negative beta coefficient implies that the variables are negatively associated and a positive beta 
coefficient suggests a positive association (Balnaves and Caputi, 2001, p. 155). According to 
Bickel, a multiple regression has two levels where the first level, the dependent variable, will be 
an outcome of a pre-specified topic of interest and the second level, the dependent variables, are 
random components of regression coefficients. These variables are treated as coequal with 
unanalyzed interrelations. After these two models have been specified they are combined to one 
model that is used for testing (Bickel, 2007, p. 150; Egerton, 2005, p. 284). 
  
There are also some assumptions made about the data used for multiple regressions. If these 
assumptions are not met, the results might be regarded as untrustworthy and result in Type I or 
Type II error or an over-/underestimation of significance. First, it assumes that there is a linear 
relationship between the dependent variable and independent variables. In other words, the 
dependent variable depends on the independent variables and that the mean response is a linear 
function of those variables. By plotting residuals against the predicted dependent variable the 
researcher can see whether there is a linear or nonlinear relationship. Second, it assumes that the 
variables are normally distributed, with the population's mean error being zero. Third, it assumes 
that the variables do not have multicollinearity, meaning that there are zero correlation between 
them. If there is a correlation, the regression is assumed to be biased and inconsistent. Fourth, it 
is assumed that the variables are measured reliably, meaning that the variables should not be 
over- or underestimated as to limit their significance. Finally, multiple regressions assume that 
the data is homoscedastic. However, these assumptions are hard to achieve for larger data sets 
and when introducing more than one independent variable, something that typically happens 
when the sample size grows (Alwan, 2009, p. 590-592; Osborne and Waters, 2002, p. 1-3; 
Wooldridge, 2012, p. 169-172). 
  
This study will stay true to these assumptions, except the assumption of normal distribution. A 
quick reminder might be in place as to clarify what a normal distribution means. Simply put, it 
means that a sample of random variables have the mean located at the center and standard 
deviation with a value of 1 - N(0,1) - as well as having density curves that are symmetric, single-
peaked and bell-shaped. Alwan et al., states that there are three reasons for why the data for 
statistical tests should have a normal distribution: good description of real data, good 
approximations to results of chance outcomes and most importantly, statistical inference 
procedures are based on normal distribution (Alwan et al., 2009, p. 45-46; Wooldridge, 2012, p. 
745). However, as presented by Wooldridge, normality does not take any part in the 
unbiasedness of OLS because of the central limit theorem, which states that the OLS estimators 
are approximately normally distributed if the sample size is large enough. It states that is the 
sample size if large enough, the OLS estimators, when properly standardized, have approximate 
standard distributions regardless of the population distribution of the mean as the estimators 
involve the use of sample averages. The researcher can therefore under certain circumstances 
assume normal distribution as long as the other assumptions uphold - the error term has finite 
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variance, it is zero conditional mean and homoscedasticity (Wooldridge, 2012, p. 175-176). 
When studying financial data, having a normal distribution could be hard to obtain because of 
great fluctuations in the stock market. The overall purpose of the study is to investigate the 
impact capital structure might have on these potential fluctuations and therefore, the authors do 
not assume a normal distribution. 
  
As this study will include several variables, it would arguably be appropriate to also investigate 
potential skewness of the data sample. Having an excess of skewness would imply a non-normal 
distribution as a large set of the data is leaning, i.e. skewed, much farther out on one side of 
graph compared to the other side. By using graphs, the researcher can obtain a quick overview of 
the normality distribution claim of the data set, quickly showing potential outliers, gaps or 
skewness (Alwan et al., 2009, p. 18, p. 54). This thesis will make histograms over volatility in 
Stata as to demonstrate the distribution, skewness and the multiple regression assumptions. 
 

4.3.2 Variables used in the multiple regression  
In order to perform the multiple regressions some variables had to be estimated. The authors of 
the present study chose the following variables: 
  
Volatility 
Volatility of the firms in the sample was calculated by annualizing the standard deviation of the 
log returns of firms, collected from monthly stock prices for the 139 firms, for eleven years, from 
the year 2006 to 2016. Average volatility for each industry, per accounting year was also 
calculated by averaging every firm in an industry. 
 
Capital Structure 
As previously mentioned, when referring to capital structure, the term will refer to the firm’s 
debt-to-equity ratio. This ratio was collected from, and already calculated by, the Thomson 
Reuters database. The word leverage will also be used interchangeably to describe the financial 
situation of a firm, in order to provide variation throughout the paper. 
 
Interest rate 
The interest rates of the selected firms were estimated by dividing the interest expense on debt 
for each firm by the total debt of that firm, for that accounting year. From that, an average annual 
value was estimated. In situations where interest expenses of total debt resulted in values over 
20%, the value was ignored, due to the likelihood that long term debt had been paid and the total 
debt would consist solely of short term debt, or interest expense from a previous year. Hence, 
these outliers were removed to reduce skew in the data, and to find a more correct interest rate 
for that firm. When you decide to remove outliers, a method called trimming is used. The 
alternative, winsorizing is setting the outliers to a relative percentage value compared to the rest 
of the sample (Eriksson et al, 2013, p.252-253). However, since these calculations were done on 
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a firm to firm basis, and not on a larger sample, removing outliers for these were seen as the 
more logical option so the trimming method was chosen. 
 
For this regression model, this variable will work as a control variable against capital structure.  
 
Annual returns 
In this paper, the term stock returns will refer to the definition made by Vuolteenaho as presented 
in section 1.7, meaning that it is the gain or loss made of capital gain relative to an investment. 
The annual returns are estimated by dividing the price of the stock for the last trading day for one 
year, with the closing price of the last date of the previous year, and subtracting one to obtain a 
percentage return. 
 
For this regression model, the variable will work as a control variable against capital structure.  
 
Firm value 
Firm value has been calculated by collecting information of firms’ market value, stated on a 
daily basis, from Thomson Reuters datastream. The database had already calculated the market 
value as the sum of the share price multiplied by the number of ordinary shares in issue for each 
market list in the index. The value is displayed in millions of units of the local currency, in this 
case in SEK. To transform the values to an average on yearly basis, the values were summed up 
and divided by the number of transaction days for each year. 
 
For this model, the variable will work as a control variable against capital structure.  
 
Dummy variables 
When using dummy variables in statistical tests, the researchers first need to decide relevant 
information these variables are supposed to incorporate. The information will be assigned value 
one or a value of zero and it is important to clearly state the assigned values (Wooldridge, 2009, 
p. 225). For this study, the dummy variables are the industries. 
 
For each test, industry 1 has been used as the control variable to which the other dummy 
variables are tested to, meaning industry 1 is assigned the value of 1 while the other industries 
are assigned the value of 0. However, when conducting the regressions within each industry, the 
industry dummy variables are omitted as they would demonstrate multicollinearity. Therefore, 
they are not included in the tables for each industry but solely for all industries. This is regardless 
of time-period investigated. 
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Industry 1 
Basic Materials industry. Consists of 10 firms in the sample and works as the control variable 
against the dummy variables. This industry has been merged with some firms from the oil and 
gas industry.  
 
Industry 2 
Consumer goods industry. Consists of 12 firms in the sample.  
  
Industry 3 
Consumer services industry. Consists of 17 firms in the sample 
  
Industry 4 
Healthcare industry. Consists of 11 firms in the sample 
  
Industry 5 
Technology industry. Consists of 15 firms in the sample  
  
Industry 6 
Financial industry. Consists of 35 firms in the sample  
  
Industry 7 
Industrial industry. Consists of 39 firms in the sample  
 

4.3.3 Final regression model 
The model for the regression model is displayed as follows: 
  

Volit = β0 + β1Capstru + β2 Interest + β3 Returns + β4 Value + β5 Indu1 + β6 Indu2 + 
Β7 Indu3 + β8 Indu4 + β9 Indu5 + β10 Indu6 + β11 Indu7 + eit 

  

Model 2: Final regression model 
Source: Own creation 
  
Where 

Volit 

Is the volatility in time t 
  

Β1 Capstru 
is the capital structure 
  

Β2 Interest 
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is the interest rate 
  

Β3 Returns 
is the annual return from the stock 
  

Β4 Value 
is the firm value 
  

Β5 Indu1 - β11 Indu7 
  
are the dummy variables for each industry (1-7), and 
  

Eit 

is the standard error term. 
  
This model is used regardless of time-period or industry it is testing.  
 

4.3.4 Residuals and least square method 
For quantitative research, it is important to distinguish between residuals and errors as they will 
refer to different things. A residual is the difference between the actual value and its fitted 
predicted value, where the latter is usually predicted by the regression line, i.e. the line plotted 
according to the best fit given the presented data. When the line is fitted on the plot, it is drawn 
in such a way as to minimize the distance between the line and data points and this process is 
known as the method of least squares or ordinary least squares (OLS) (Balnaves and Caputi, 
2001, p. 157; Engle, 2001, p. 157; Wooldridge, 2009, p. 31-32; Wooldridge, 2012, p. 30). This 
method shows the predicted response for any changes in the x-variable. In order to use this 
method, it is essential to differentiate between explanatory and response variables as the method 
only looks at the distances of the data points in the y direction (Alwan et al., 2009, p. 118-123; 
Engle, 2001, p. 157). 
 

4.3.5 Longitudinal and panel data 
Since this study is investigating data from a longer period of time, 11 years, and is made from 
several different categories, to plot the data in longitudinal way is to be preferred. This allows for 
better comparisons, especially when larger samples are compared over time. Because of the time 
aspect of this study, it will also involve a panel set of the data. This method is preferable for 
multilevel statistical models researched over time, when investigating a before-after effect, have 
a large number of data points, such as the one in this study, and it allows for multiple 
observations on each individual. Usually, panel data increases the degrees of freedom and 
reduces collinearity among the independent variables, which improves the efficiency of 
economic estimates (Hsiao, 2003, 1-4). 
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4.3.6 Fixed or random effect? 
When using a longitudinal data, the researcher can choose to include a fixed effect or random 
effect in the model. Random effect assumes that any variation across entities is a result of a 
random effect and uncorrelated with independent variables. In this study those entities will be 
firms.  This method is preferable when the researcher seeks to include variables or aspects that 
are time invariant, e.g. gender or industries. If the researcher has reasons to believe that 
differences across the entities will influence the dependent variable, i.e. the volatility, the random 
effect method should be used. It assumes that the error term is not correlated with the 
explanatory variables and also demands that the researcher specifies individual characteristics 
that may or may not influence these explanatory variables (Hunter and Schmidt, 2000, p. 275). 
  
By using a fixed effect, the variable will include the impact of other variables over time that has 
not been included in the model but might still have an impact. The fixed effect explores the 
relationship between predictor and outcome variables and by using it, the researcher assumes that 
something within the x-variable may influence the outcome and thus needs to be controlled. 
Furthermore, it is important to note that this unobservable variable also changes over time. If it 
does not, any changes in the dependent variable is made by the impact of the other explanatory 
variables (Stock and Watson, 2003, p. 289-290). Using a fixed effect model is thus suitable for 
when the researcher wants to analyze the impact variables have over time within a specified 
entity, such as firms. 
  
As this study embodies aspects from both methods, the Hausman test in Stata is conducted to 
determine which one would be most suitable. The results will be presented in the following 
chapter. The null hypothesis in the test suggests using a random effect method, whereas the 
alternative hypothesis suggests the fixed effect method. 
 

H0 Hausman test: Use random effect 
HA Hausman test: Use fixed effect  

 

4.3.7 Heteroscedasticity 
When conducting statistical tests, the researcher wants to avoid heteroscedasticity as it implies 
that the variance of the unobserved error varies for different values of the explanatory variables. 
This would also imply that the standard error is biased, i.e. that each observation has a different 
error variance. The use of panel data might result in heterogeneity bias. Panel data might leave 
out factors that could potentially influence the outcome in the dependent variable, thus resulting 
in an unrealistic time-specific effect that otherwise exists in the explanatory variables. This in 
turn can lead to heterogeneity in the model, which, as previously explained, should not be 
ignored as it can lead to inconsistency or meaningless estimates if they are not true for cross-
sectional variables or over time. It is important to adjust for heteroscedasticity. If the researcher 
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fails to adjust for heteroscedasticity, the results of hypothesis testing are no longer valid. This is 
also applied for potential forecasts and OLS estimates as they will no longer be regarded 
efficient, variances and covariance of regression coefficients will be biased and inconsistent 
(Hsiao, 2003, p. 9). What a researcher should strive for when conducting statistical tests is 
homoscedasticity, that the variance of the observed value of the dependent variable is the same 
across all observations, i.e. residuals being identically distributed with mean zero and equal 
variance.                 
  
There are many different ways to test for heteroscedasticity, the Breusch-Pagan/ Cook-Weisberg 
test being a frequent choice for OLS regressions. Plotting residuals against the data is also a 
common procedure when checking for any heteroscedastic patterns. For this study, these two 
procedures are the ones conducted in order to test for heteroscedasticity in the regression model 
(Alwan et al., 2009, p. 48). 
 

H0 Breusch-Pagan test: The variance across the entities = 0 
HA Breusch-Pagan test: The variance across the entities ≠ zero 

 

4.3.8 R-square - the coefficient of determination 
R-squared, or the coefficient of determination, is the number which describes the degree of 
variance in the dependent variable that is explained from the independent variables.  
 
The adjusted R-square is the adjustment of R2 to amend the fact that R2 often increases with 
additional explanatory factors. Adding additional independent variables in the adjusted R-square 
model creates a negative adjustment to the formula. Because R2 cannot fall when a new 
independent variable is added, due to the sum of the squared residuals never increases with 
additional variables. The adjusted R2 falls when additional independent variables, denoted k, are 
added. But so do the degrees of freedom in the regression formula, so the formula can both 
increase or decrease depending on the specific variable (Wooldridge, 2009, p. 200-201). The 
formula from adjusted R2 in terms of R2 is: 
 

𝑅" = 1 − (1 − 𝑅")(𝑛 − 1)/(𝑛 − 𝑘 − 1) 
Model 3: Adjusted R-Square model 
Source: Wooldridge, 2009, p.201 
  
As R2 always increases with additional independent variables, it is therefore essential to also 
check the residual plots. Adding too many predictors is known as over fitting the model (Frost, 
2013). For the present study three independent variables have been added and one variable was 
converted into a dummy variable. Looking at the adjusted R2, allows researchers to conclude 
how much of the variability in the dependent variable, is caused by the model itself. 
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5. Results and findings 
This chapter will introduce the numerical data observations and exhibit normality, as well as 
significance tests. Statistical tables and illustrations are also presented for visual representation 
of the quantifiable data. This will prepare the reader for the following analytical chapter 
 

5.1 Descriptive statistics 
This introductory section will provide the reader with necessary information of the data and tests 
used as to pave way for a comprehensive overview of the forthcoming tests and statistical 
outputs. 
  
One of this study’s purposes is to investigate a potential cause and effect scenario by detecting a 
significant difference in volatility when changing capital structure, putting it in terms of before 
versus after the European debt crisis. In this thesis this would refer to changes in volatility when 
there is a change in other variable. Figure 5.3 shows the distribution of volatility for all industries 
over the time-period, 2006-2016. The volatility is first calculated and then put into a histogram, 
which shows the distribution for the entire period from 2006-2016 (Figure 5.2), as well as into a 
table (Table 5.1) in order to show the difference of the volatility disposition over the years. Both 
the table and the histogram include all firms in the seven industries and contain data information 
from the final sample on which the regressions and tests are made on. As it is a common 
procedure for statistical studies to first plot the data (Doane and Seward, 2011, p. 1-2), the 
descriptive statistics will first show the results from the graphs, later moving on to introduce the 
table containing the information on other important variables in descriptive statistic. 
  
When the researcher plots the data, it is easy to get a quick overview of the sample and detect 
any specific patterns. As this study will investigate if there is a correlation between changes in 
level of debt and volatility, the pattern of particular interest is the degree of changes in capital 
structure and the effect it will have on volatility (See Figure 5.1). Figure 5.1 appears to show a 
pattern, and even though it has been concluded that there is not a significant relation between 
volatility and capital structure for all data points, it still demonstrates that outliers with diluted 
equity have high levels of volatility and firms with extremely large degree of debt are well-
financed banks with low volatility. 
  
As previously mentioned in chapter 4, negative capital structure values were removed, as they 
are uncommon outliers which only occur under very special circumstances. 
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Figure 5.1: Scatterplot of volatility against the explanatory variable capital structure 
  
Figure 5.2 demonstrates the distribution of the volatility as a histogram. This figure shows that 
the distribution is skewed to the right and that this is not a normal distribution, as indicated by 
the extreme values above the density-curve and extreme value to the right side of the curve. 
Potential heteroscedasticity is investigated and dealt with in a separate section of this chapter 
(See chapter 5.3). 
   

 
 Figure 5.2: Histogram over the volatility distribution for all industries over the whole time-
period. 
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Table 5.1 shows the descriptive statistics for all industries over the total period, i.e. 139 firms 
from seven industries over the past 11 years, where sd stands for the standard deviation and N the 
amount of firms tested in that particular year. The mean and standard deviations are relatively 
unchanged over the years with largest deviations during year three and nine respectively. 
  
Table 5.1: Descriptive statistics volatility all industries 

  
 
However, when seeing the columns of skewness and kurtosis, that statement differs. The highest 
skewness and kurtosis value is during the second year (2007), followed by the ninth and tenth 
year (2014 and 2015 respectively). In contrast, the lowest skewness and kurtosis value is during 
the third year (2008), closely proceeded by the sixth year (2010). Interpreting these values 
separately, starting with kurtosis, it is first worth mentioning that a normal distribution has a 
kurtosis value equal to three (DeCarlo, 1997, p. 292). As shown in the table, the majority of the 
observed years in the sample have a kurtosis value higher than three. The highest values, for year 
two, nine and ten, have abnormal high values, which would mean that the sample distribution 
during those years have a high probability of having extreme results, producing more outliers 
than those of normal distribution. In contrast, the third year does not have the same probability 
and has a flatter distribution of the data variables. In other words, by having this low value it 
would be interpreted as if the distribution is producing fewer and less extreme outliers compared 
to a sample with normal distribution (DeCarlo, 1997, p. 294; Westfall, 2014, p. 192-193). Table 
5.1 shows that volatility, during the whole period, almost exclusively produces kurtosis values 
higher than three, the sample include a lot of outliers and extreme cases, which could influence 
the overall result.  
  
In regards to skewness, a normal distribution has a skewness of zero, which would imply a 
symmetric division of the values around the mean. The visual demonstration of the skewness can 
also be seen in the earlier presented Figure 5.2, showing that there is skewness to the right, with 
the largest bars tending to be at the right side of the graph. The numerical representation for 
skewness is presented in Table 5.1. As shown, it is year six that indicates an approximate normal 
distribution, whereas in year two, nine and ten appears to have the strongest skewness to the 
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right. A strongly skewed curve to the right is referred to as a positive skew (Doane and Seward, 
2011, p. 2-3). 
 

5.1.1 Visual average volatility for different industries 
In order to provide a visual representation of the otherwise quantitative tests, mean graphs will 
be presented to illustrate how the average industry volatility has changed over time and how 
volatility levels in one industry compares to the other industries. These graphs are plotted over 
the entire researched time-period, without making distinctions between before, during or after the 
European debt crisis, which the numerical tests will do. 
  
On the next page in Figure 5.3, a linear diagram will illustrate and plot the volatility for each 
industry over 11 years, with volatility on the y-axis and year on the x-axis, for each industry. As 
demonstrated in the diagram, the industry “Basic Materials” demonstrate extreme values for the 
years 2008, 2014 and 2015, where 2014 and 2015 show two of the greatest kurtosis and 
skewness values (year nine and ten). Figure 5.4 creates an average line for all industries to 
demonstrate an overall change for each year during the period.  Figure 5.4 indicates that 
volatility was quite a bit higher for 2008 and 2009, and mostly stable around 30% during the 
other years in the sample. 
  

 
Figure 5.3: Average volatility diagram for the seven industries 
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Figure 5.4: Annual average volatility across all industries. 
 
For the overall sample, we can see that when averaged, the only period seriously affected by high 
volatility was during the American financial crisis during 2008 and 2009. On an individual 
industry basis, all industries seem to follow a similar pattern, except for basic materials and 
financials. This will be discussed further in chapter 6. 
 

5.2 Testing for fixed or random effect 
As stated in previous chapter, this study embodies aspects that would be suited for both fixed and 
random effect models, e.g. including industries as an investigated variable per the random effect 
as well as analyzing the impact variables have over time within a specified entity such as firms, 
following the fixed effect adjustment. The predetermined null hypothesis in Stata provides us 
with the following:  
 

H0: The random effect is the more suitable method  
 
The result from the Hausman test show a p-value of 0.8384, concluding that the null hypothesis 
cannot be rejected and that the random effect model should be used (See Figure 5.5). 
  
Figure 5.6 displays another test that was conducted in order to determine if this study should use 
random effect: the Breusch-Pagan Lagrange multiplier (LM). It tests if the variance of errors 
from a regression is dependent on the values derived of the independent variables. The null 
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hypothesis of this test is that variance across the entities is zero, meaning that there is no 
significant difference across the units, i.e. no panel effect. In other words, the predetermined null 
hypothesis provides us with the following:  
 

H0: The variance across the entities = 0 
 
Since the Prob>chi2 = 0.000, the null hypothesis can be rejected, stating that there is evidence of 
significant differences across the firms. The random effect model is therefore most appropriate to 
use for this study. 
  

 
Figure 5.5: Hausman test for random or fixed effect 
 
  

 
Figure 5.6: Result from Breusch-Pagan LM test for random effect 
 

5.3 Testing for heteroscedasticity 
Before the hypothesis tests, the panel data were tested for heteroscedasticity and autocorrelation. 
As displayed by Figure 5.7 on the next page, when plotting the residuals against volatility, the 
data points shows an evenly distributed line-shaped pattern, therefore there should not be any 
reason to suspect heteroscedasticity.  
 
  



 53 

 
Figure 5.7: Scatterplot of residuals against volatility. 
 
However, in order to receive numerical evidence of homoscedasticity, the Breusch-Pagan/ Cook-
Weisberg test was conducted. The predetermined null hypothesis in Stata provides us with the 
following:  
 

H0: There is a constant variance, i.e. homoscedasticity  
 
As indicated by Figure 5.8, the result provides evidence to reject the null hypothesis, meaning 
that the model displays heteroscedasticity. Because of this, a robust variable will be added at the 
end of all regression tests in order to adjust for this heteroscedasticity. 
 
 

 
Figure 5.8: Breusch-Pagan/ Cook-Weisberg test for heteroscedasticity 
 

5.4 R-square results 
This section will solely be used for displaying a visual summarizing table for the results from the 
conducted R-squared tests (See Table 5.2). Observing the coefficient of determination R2, 
describes how much of the variability is described by the model. 
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The R2-values for the whole time-period, demonstrate that the model itself explains roughly 9.7 
% of the variation in stock price volatility for the entire sample. Before the crisis, a value of 
approximately 7% for all industries was found. There is also large variation for the individual 
industries during the same time-period. This means that the variation in stock price volatility, as 
explained by the model itself, varies between roughly 7%-27%, depending on sample tested. 
  
During the crisis, the R2 values also greatly differ, with results between 5-38.4% depending on 
sample tested, reverting back to a reduced variation after the crisis. Then the R2 tests produce 
results between approximately 10%-30%. 
  
We find that the model of the present study explains roughly 10% of variability for the entire 
period, 15% during the crisis and 13% after the crisis. In a field such as finance, for any investor, 
where edges often are slim, it could be argued that any additional knowledge of the risk and 
movement of equities is valuable. 
 
Table 5.2: Results from R-squared tests  

 
 

5.5 Regression results 
5.5.1 Entire researched time-period, 2006-2016 
Table 5.3 and 5.4 on the following page shows the results from the regression model for the 
whole time-period, i.e. when performing it for all 11 years. The regression results for the entire 
period, when all industries are included in the model, shows that only Firm Value has a 
significant statistical negative relationship with volatility, implying that when the value for the 
explanatory variable Firm Value increases, the volatility decreases. None of the other 
explanatory variables constituted a statistically significant determinant of volatility at a 5% 
significance level. 
  
As for the industry variables, industry 6 and industry 7, constitutes as statistically significant at 
the 5% significance level, meaning that volatility is affected by those industries when comparing 
to industry 1. Industry 1 has previously been explained as the dummy variable chosen as the 
control variable (See section 4.5.1). 
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For the different industries, the results differ depending on the variable investigated. Table 5.3 
and 5.4 demonstrates that Capital Structure is the only variable constant regardless of industry 
the regression model is performed in, namely that it is not statistically significant at a 5% 
significance level on volatility. This means that Capital Structure does not have an influence on 
changes in industries volatility. 
  
However, the same statement cannot be made for the control variables. Annual Returns have an 
impact on the changes in volatility for industry 2 and industry 5, displaying a positive 
relationship between the two variables. This means that when Annual Returns increases, so does 
volatility. Interest rate plays a significant part in explaining changes in volatility when 
performing the regression model in industry 3, also showing a positive relationship between the 
variables. Firm Value is also statistically significant at a 5% significance level in four of the 
seven industries for explaining changes in volatility (industry 1, industry 5, industry 6 and 
industry 7). However, Firm Value has a negative relationship with changes in volatility in all the 
significant industries, meaning that when Firm Value increases, volatility decreases. 
 
 Table 5.3: Regression results for variables impact on volatility for the entire researched time-
period. 
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Table 5.4: Continued, Regression results for variables impact on volatility for the entire 
researched time-period. 

 
  

5.5.2 Before crisis, 2006-2009 
Table 5.5 and Table 5.6 on the next page display the regressions results for all industries as well 
as per industry, before the European debt crisis (2006-2009). 
  
Before the debt crisis, the only explanatory variable being statistically significant at 5% 
significance level, for all firms in all industries, is Firm Value, having a p-value of 0.1%. The 
relationship is negative, implying that when Firm Value increases, volatility decreases. 
Furthermore, industry 6 and industry 7 does also play a significant part in explaining changes in 
volatility, as shown when the regression model was performed for the whole time-period. 
  
Capital structure is not significant at a 5% significance level to explain changes in volatility, 
except for in industry 2. There, the variable resulted in a p-value of 0.1%, meaning that it is 
highly significant for explaining changes in volatility, given that the other variables are included 
in the model. However, the relationship is negative, meaning that when Capital Structure 
increases, volatility decreases. The same industry further shows that Firm Value is significant to 
explain volatility changes. This variable also plays a significant part in industry 4, industry 5 and 
industry 7. Regardless of sample tested, i.e. all or individual industries, the relationship between 
the variables are negative, implying the same result as with Capital Structure – when Firm Value 
increases, the volatility decreases. 
  
Annual Returns on the other hand shows to be insignificant before the debt crisis regardless of 
the regression being made for all firms or per industry. Interest rate has an impact on changes in 
volatility only for industry 3, producing a p-value of 0%, making it highly significant in that 
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particular industry. It has a positive relationship with volatility, implying that when Interest rate 
increases, volatility increases. 
  
Table 5.5: Regression results for variables impact on volatility before the European debt crisis 

 
  
Table 5.6: Continued Regression results for variables impact on volatility before the European 
debt crisis 

 



 58 

5.5.3 During crisis, 2010-2012 
Table 5.7 and 5.8 (the latter table being displayed on the following page) shows the results from 
the regression model when performed during the debt crisis, i.e. in 2010-2012. 
  
The regression results for the entire sample, shows that Interest rate and Firm Value are 
significant at a 5% significance level, for explaining changes in volatility. The relationships 
between the individual variables and volatility are positive and negative respectively. This means 
that when Interest rate increases, so does volatility while volatility decreases when Firm Value 
increases. Contrasting to previous results, only industry 6 plays a significant part in volatility 
changes while the other industries does not, when comparing to industry 1 and the regression is 
made while including all industries. 
  
Interest rate also plays a significant role in industry 3 and industry 6, with positive relationship 
in both industries, and Firm Value is significant in industry 4, industry 5 and industry 7, having a 
negative relationship in all industries. Capital structure is significant at a 5% significance level 
when the regression is performed in industry 3, thus having an impact in volatility changes, 
however, displaying a negative relationship between the two variables. Annual returns only play 
a significant role in industry 6, also showing a negative relationship.   
  
Table 5.7: Regression results for variables impacting on volatility during the European debt 
crisis
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Table 5.8: Continued regression results for variables impacting on volatility during the 
European debt crisis 

 
 

5.5.4 After crisis, 2013-2016 
Table 5.9 and 5.10 on the following page illustrates the results from the regression model, when 
it is performed after the debt crisis. 
  
Compared to the other time-periods investigated, the result from the entire sample produce two 
statistically significant variables instead of one when conducting the test with a 5% significance 
level – Firm Value, showing a p-value of 0.3%, and Annual Returns, having a p-value of 0.6%. 
This indicates that firm value and annual returns plays a highly significant part in explaining 
changes in volatility, with the former variable showing a negative relationship and the latter a 
positive one. Furthermore, none of the industries shows a significant statistical value, meaning 
that industries do not play a significant part in volatility changes when the regression model is 
performed on the entire sample and when they are compared to industry 1. 
  
However, Capital structure plays a significant role for when the regressions are made in industry 
2 and industry 3, producing p-values of 0% and 0.9%. In industry 2, the variables have a 
negative relationship whereas it is positive in the third industry. Additionally, Annual Returns is 
statistically significant in three of the industries, producing the same p-value of 0% in each 
industry, namely industry 2, 5 and 7. In all the industries, the relationship between the variables 
is positive, meaning that if the value in one increase so does the other. Interest rate is only shown 
to be significant in industry 3, showing a positive relationship, and Firm Value is significant in 
industry 4 and 7, presenting a negative relationship between the variables in both.   
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Table 5.9: Regression results for variables impact on volatility after the European debt crisis 

 
  
Table 5.10: Continued regression results for variables impact on volatility after the European 
debt crisis 
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5.5.5 Summarizing the results 
This study’s research question questions whether volatility will be influenced by the capital 
structure and if it the potential relationship has changed since the European debt crisis. A sub-
purpose of this present study is to investigate if there is a change in volatility between industries 
during the time-period 2006-2016, i.e. pre- and post- European debt crisis. In order to determine 
the impact of the European debt crisis, regressions for four time-periods were performed – whole 
time-period, before, during and after the European debt crisis. Regardless of time-period 
investigated, when the regression is performed for the entire sample, the model produces similar 
results. All time-periods indicate similar relations, except for Annual Returns, which is 
demonstrated to be a statistical significant determinant for volatility after the crisis while Interest 
is found to be a significant determinant of volatility during the crisis. Furthermore, industry 6 
and 7 are prone to play a significant part in determining volatility. 
  
Table 5.11 provides a summary of significant relations. If marked “NS”, it shows relationships, 
which are not statistically significant, whereas “S” signifies a significant relationship. This table 
is for the seven industries at a 5% significance level during the entire period. Table 5.12 displays 
positive or negative relationships, regardless of the variable being significant or insignificant. 
  
Table 5.11: Summary of significant and insignificant relationships between volatility and 
independent variables for the entire period. 
 

 
 
Table 5.12: Relation between volatility and independent variables for all industries during the 
entire period: 

 
 
A significant relationship is found between Firm Value and volatility during the entire period. 
However, a significant relationship between could not be found for Capital Structure and 
volatility for any period when performing the regression for the entire sample. This suggests that 
Capital Structure is not a significant variable in explaining changes in volatility.  
 
When performing the regression within each industry, Firm Value still tends to be the more 
influencing variable on volatility and Capital Structure even acts as a determinant in some 
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industries after the crisis. Overall, the regression performed in each industry showed that 
variables act as greater volatility determinants after the debt crisis.  
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6. Analysis and discussion 
In this chapter the authors will discuss findings from our four investigated time-periods: prior, 
during and after the European debt crisis as well as for the entire researched time-period. The 
impact of capital structure on volatility will be discussed and industry specific difference will be 
highlighted. Furthermore these findings from the previous chapter will be connected to the 
theories presented in chapter 2. 
   

6.1 The entire period, 2006-2016 
As Bari and Yeganeh (2014) argues, lower volatility is preferred since it demonstrates that 
equities are priced more fairly and efficiently. Since the more information that is available 
equities will be priced more efficiently. This is clear by observing the strong relationship 
between firm value and volatility during the entire period. Larger firms observe lower levels of 
volatility, as more information is available and larger investments create higher levels of 
competition. Becketti and Salon (1991) suggests the same and states that investors will be 
inclined to move their funds to less risky, less volatility assets.  
 
When observing the average volatility across all industries in this study e.g. Table 5.4, it 
becomes evident that the financial crisis brought extreme volatility. This result goes along with 
the findings presented by Rubin and Smith (2011, p. 1583), and Schwert (1989, p. 1116), that 
high volatility is present during recessions, supporting the claim that stock market volatility is 
related to the health of the economy. The European debt crisis however, does not appear to have 
brought much higher volatility to the equities on the Stockholm Stock Exchange. A statistically 
significant change in volatility could be observed prior to the European debt crisis, but no 
significant change could be seen after it (see Table 5.4) One might suspect that Sweden’s non-
participation in the Euro, the recovery of the American economy and the strong Swedish 
economy and stock market could alleviate some of the uncertainty from a defaulting and unstable 
Eurozone (Anxo, 2012, p. 37). 
 
As mentioned in the previous chapter, when observing the graphs of levels of volatility, most 
industries follow a similar pattern, only two stick out, the financial industry and the basic 
materials industry during the entire period. The financial industry has seen lower volatility levels 
since the financial crisis, this is most likely because of the increased demands and Basel 
regulations that have been placed and adopted by banks. More prudent financing will bring risks 
and profitability down, and with that, lower volatility.  
 
Regarding capital structure, the authors of this thesis could not conclude there was a difference in 
investor sentiment relating to capitals structure. It could be argued that investor might have been 
more cautious in the midst of and after a crisis but this could not be shown. As significant 
relationships could not be found for the cumulative cross-industry sample for any researched 
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period, the authors cannot claim that the European debt crisis had an effect on the relationship 
between capital structure and volatility.  
 
Also, it has previously been presented how Choi and Richardson stress the importance of 
understanding changes in asset volatility over time as it plays a key role in valuing capital 
structure and standard return and risk tradeoff, independent of financial leverage (Choi and 
Richardson, 2016, p. 254). In their paper, they state that previous research has found weak 
relationships between volatility and leverage, resulting in regressions with the value of zero or 
negative relationships, a statement that is further supported by Schwert (1989, p. 1116). They 
found that firms with high leverage are not as influenced by asset volatility as firms with lower 
leverage. They state that changes in volatility are more important as financial leverage increases 
since contributions of financial leverage to equity volatility shows a distinctive higher 
percentage, making financial leverage an important determinant (Choi and Richardson, 2016, p. 
260). 
  
This thesis’ regression output, as presented in Tables 5.3 through 5.10 shows that capital 
structure has a statistically significant relationship with volatility for the technology and 
industrial sectors, as indicated by higher beta coefficients and low p-values. This goes along with 
Choi and Richardson findings that capital structure plays an important part in estimating 
volatility. In Figure 5.3 the overall high levels of volatility in the technology industry can be 
visualized for the entire researched period. This means that there are circumstances in the 
different industries that will implicate the impact the explanatory variables have on volatility 
outcomes. The way firms utilize capital structure has proven to be one of them. 
 
The regression results support the Modigliani and Miller theories of capital structure irrelevance. 
It can be concluded that there is not a significant statistical relationship between capital structure 
and volatility. The costs surrounding debt has a real impact on volatility, but the degree of 
leverage does not appear to have a significant impact for all industries. Although a statistical 
significant relation could not be determined for all industries, it is clear from the data sample and 
scatter plot of capital structure and volatility, that the outliers with the highest volatility has a 
very low reliance on debt, choosing to dilute their equity instead. And those firms with very high 
debt ratios often show low or moderate volatility levels, choosing fiscally conservative capital 
structures, allowing for lower risk and more predictability in their cash flows, and hence markets 
pricing of the equities. This is in line with the pecking order theory which suggests that firms use 
a certain pecking order of financing, relying primarily on internal financing, and only issue 
equity as a last resort. 
 
As previously discussed, the leverage cycle theory would suggest that if high volatility is found 
despite a bull market, that the leverage cycle would be at the end of the cycle. There is no 
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evidence to show that is the case however, with volatility levels remaining around 30% after 
2009, and throughout the European debt crisis. 
 
Furthermore, referring back to Carpenter and Petersen (2002), they argues that high-tech firms 
and investments are more uncertain, therefore having a harder time seeking external financing. It 
can be argued that poorly funded technology firms, with unsure cash flows, will be in a more 
sensitive financial situation, and may be subject to equity dilution, less beneficial debt 
agreements, and overall a higher level of risk. Furthermore, well-funded technological firms that 
are well funded enough to sustain their operations may be in a stronger position to benefit from 
new products, and tougher market conditions. For industrials, lower oil and commodity prices 
may have been a factor which put a strain on the sector, thus being reflected in the volatility of 
these firms’ equities. 
  
Nevertheless, at a 5% significance level, the results from the regression model in Table 5.3 could 
not support the claim of a significant relationship between volatility and capital structure for the 
average firms across all industries for all individually researched time-periods and for the entire 
researched time-period. Instead, the regression result displays a similar result to the statement 
made by Schwert, that the relationship between volatility and capital structure is weak and that 
the European debt crisis did not change the relation.  
 
The authors of the present study suggested that this study could illustrate to investors if firms 
with high degrees’ debt were more beneficial or if they should be avoided. However, since debt 
is not seen as a significant determinant for volatility risk, investors should not fear debt, rather 
encourage it, as it is likely to increase firm value and hence bring lower levels volatility. This 
contradicts some studies, for example Ahmad et al (2013) that found a significant negative 
relationship between leverage and stock returns. 
 

6.2 Before the crisis, 2006-2009 
Prior to the start of the statistical investigation, the authors of this study made some predictions 
based on well-established theories regarding capital structure and volatility. High volatility in 
highly leveraged stocks was expected. When testing the impact capital structure has on volatility 
for all firms, no significant relation could be found. However, when testing the regression model 
within each industry, capital structure demonstrated a negative influencing power on changes in 
volatility with a p-value of 0.1% in industry 2, meaning that when volatility increases, capital 
structure decreases. This goes along with the statement made by Choi and Richardson that 
capital structure is an important determinant of volatility, but also one of the claims made by 
Schwert, namely that capital structure would not be a strong explaining factor in changes in 
volatility (Choi and Richardson, 2016, p. 260; Schwert, 1989, p. 1116).   
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The authors of this thesis were also curious to find out if the European debt crisis brought higher 
volatility to the market. The evidence imply that there is a higher level of volatility for equities 
for 2008 and 2009 as seen in Table 5.3 and 5.4.   
  

6.3 During the crisis, 2010-2012 
As previously mentioned, it was assumed that the European debt crisis would bring a higher 
level of volatility to the market. However, volatility levels have remained fairly stable since 
2010, as seen in Table 5.4, the time of the onset of the European debt crisis, thus proving the 
assumption wrong when investigation the Stockholm stock exchange. This does not correlate 
with the claims made by Schwert, who claims that volatility is especially high during times of 
financial distress, not with those made by Rubin and Smith in their 2011 paper (Rubin and 
Smith, 2011, p. 1583; Schwert, 1989, p. 1116).  
 
Connecting it back to the findings made by Karali and Ramirez (2014, p. 419), volatility in 
energy markets are highly sensitive to major macroeconomic events, such as those regarding 
financial crises, or political or weather related events. However, as indicated by the regression 
outputs presented in Table 5.7, this claim does correlate with the findings of this study. 
Assuming that the debt crisis will have an implication on capital structure and the other control 
variables in the regression model, the result would indicate that all variables should have 
significant values for explaining changes in volatility in industry 1. But, that is not the case. 
Instead, capital structure, and the regression model’s control variables, all produce insignificant 
results for changes in volatility. The industry where capital structure proved to be a significant 
influencer is in industry 4, i.e. the healthcare industry, with a p-value of 3.1%. The notion made 
by Schwert (1989, p. 1116), that capital structure only has a small explaining factor in changes in 
volatility, could therefore arguably be supported, as only one industry out of seven, showed 
indications of being subject to its influence. However, his claim refers to a positive relationship 
between capital structure and volatility, as he means that leverage during recessions have a 
causal relationship, meaning that volatility should increase as well (Schwert, 1989, p. 1133). The 
regression output made in this study produced a negative relationship, meaning that when one 
variable increases, the other would decrease, thus disconfirming Schwert’s claim.   
 

6.4 After the crisis, 2013-2016 
Capital structure proved to be an influencer on changes in volatility for industry 2 and 3, i.e. 
consumer goods and consumer service industries, with it being a negative and positive 
relationship respectively. For all the other industries and when regressing for all industries 
simultaneously, no significant relationship was found. As previously mentioned, this does not 
correspond with the claims made by Karali and Ramirez (2014, p. 419), as they mean that energy 
market should be highly influenced by the effects of the debt crisis. However, the industries 
being influenced by capital structure corresponds to the claims made by Choi and Richardson 
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(2016, p. 255), stating that capital structure has a great explanatory power in changes in 
volatility. When conducting the regression over all industries, as shown in Table 5.9, capital 
structure does not have any explanatory power.  
 
Therefore, the claim made by Schwert which states that capital structure will have a weak or 
nonexistent explanatory power in changes in volatility and won’t explain volatility variation is 
supported (Schwert, 1989, p. 1136).  This can be observed in the regression output from Table 
5.9 and 5.10. For the present study, capital structure is only shown to be influence volatility in 
two industries. 
 
These regression results in Table 5.9 and 5.10 also correspond to the claim made by Pena et al. 
and Andersen, where the authors state that industry settings will be a detrimental factor for 
changes in volatility, as different industries are better at utilizing and implementing IT processes, 
having lower transaction costs by improving industry performance (Andersen, 2001, p. 102-103; 
Pena et al., 1999, p. 1155). One might assume that the financial and technological industries 
should observe the lowest levels of volatility, as they presumable have more advanced IT 
processes and lower transaction costs than those in the industrial industry. As demonstrated in 
Figure 5.3 however, only the financial industry is shown to be a leading industry with the lowest 
volatility value in the time after the debt crisis, closely followed by industry 2, the consumer 
goods industry. Over all time-periods, industry 2 has produced results indicating it is the industry 
where a change in market volatility is most influenced by capital structure. By referring back to 
Pena et al. and Andersen, this would indicate that the consumer goods industry on the Stockholm 
stock exchange is the one most corresponding to the authors claim, as they mean all those factors 
would have an impact on a firm’s finances, i.e. their capital structure. However, as the graph in 
Figure 5.3 shows, the financial industry is the industry with the overall lowest volatility over the 
majority of the time-period (only the healthcare industry observed lower average volatility in 
2008), the impact of industry factors on changes in volatility would prove to be a valid and 
needed suggestion for further investigation.  
 

6.5 Control variables 
6.5.1 Interest rate 
The authors of the present study note that interest rate was a significant factor only during the 
period of the European debt crisis, 2010-2012, when conducting the regression over all industries 
(See Table 5.7). This indicates that investors are particularly cautious with high-interest paying 
firms during a crisis. Perhaps this could be a result of investors being more cautious, larger firms 
using internal finances to a larger extent, and smaller firms suffering from weaknesses in the 
Eurozone. The troubles of smaller firms could be amplified by difficulties in finding financing 
during times of European economic downturn. It may be seen as more feasible to dilute the 
equity of a company than taking on more debt at unattractive levels. Firms in dire straits may 
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also have to pay a higher interest rate, which could also increase risk and volatility in the 
equities. Perhaps that is why interest rate was only a significant variable for volatility during the 
crisis. Yourougou (1988, p.817) discovered that interest rate was only a significant variable for 
returns during a volatile period. He suggests that interest-rate risk during crises stems from 
insufficient sensitivity during calmer periods and that during crises investors are more risk 
averse.  
 
Furthermore, as evident in Table 5.7 and 5.8, interest rate is shown to be highly significant when 
regressing over all industries as well as in industry 3 and industry 6 (consumer service industry 
and financial industry), meaning that it only partial correspond to the claim made by 
Geanakopolos, namely that interest rate is the most important variable during times of crisis 
(Geanakopolos, 2009, p. 1). If using volatility as a measurement of risk, according to the 
regression outputs in this study, interest rate would be an influencing factor when determining 
risk for the general average firm (See Table 5.7). However, this statement would not be true for 
all firms when investigating per industry, thus only partially supporting his claim. Additionally, 
the significant values all show a positive relationship between the variables, supporting the 
statement made by Christie, who claimed that interest rate would have a positive effect on 
volatility as it goes along with the value of a firm being an inverse function of interest rate 
(Christe, 1982, p. 428).  
 

6.5.2 Annual returns 
The results from the regression model show that annual returns is a significant determinant of 
volatility for the time-period after the financial crisis when performing the regression over all 
industries as well as for three of the industries when regressing per industry (See Table 5.9 and 
5.10). However, the coefficients are positive, which is somewhat surprising given that the 
leverage effect suggests larger volatility for negative returns. This positive relationship is 
however supported by the claims made by Garfinkel and Sokobini as well as Bromiley and 
McNamara (2016, p. 85-85; 1999, p. 330). Compared to the time-periods before and during the 
crisis, annual returns do produce significant values but only after the debt crisis, 2013-2016. 
These significant results then also show positive relationships, which when connecting this back 
to the study made by Garfinkel and Sokobini (2016, p. 85-86) would mean that investors 
opinions might have changed in three of the industries investigated, thus influencing the effects 
between the variables.   
 
The leverage effect theory suggests a larger impact in volatility for falling stock prices and 
indices. This relation does not hold true for the time-period after the Euro debt crisis, instead a 
positive coefficient is shown for the significant relationship. This indicates that positive annual 
returns have the largest impact on volatility. If the leverage effect were true one would expect a 
negative coefficient for annual returns.  
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6.5.3 Firm value 
Firm value is a significant determinant for volatility for all regressed periods, which supports the 
claims made by previous research, suggesting that firm value is a significant determinant for 
volatility. This also suggests that smaller companies have larger levels of volatility, compared to 
the larger firms (Karali and Power, 2013, p. 725; Pena et al., 1999, p. 1155; Perez-Quiros and 
Timmermann, 2000, p. 1229; Schwert, 1989, p. 1116).  
 
All the outputs from the regressions, regardless of time-period, over all industries or per industry, 
all produced negative relationships between the variables. These negative relationships between 
firm value and volatility makes intuitive sense, as larger firms tend to be more efficiently priced 
and traded, creating less uncertainty and risk in their valuations than for smaller firms. Perez-
Quiros and Timmermann claim in their paper that risks and returns of smaller firms have a 
stronger impact by recessions, that they are more sensitive than larger firms, which is implied by 
the regression output. Furthermore, the authors’ state in their paper that smaller firms typically 
have less financing opportunities than larger firms, further supporting the claims that firm size 
will have an influence in changes in volatility (Perez-Quiros and Timmermann, 2000, p. 1259).  
 
Moreover, firm value and volatility has in chapter 2 been presented as having a negative 
relationship because of volatility representing risks and investors’ uncertainty. Bird and Yeung 
even stated that during high market uncertainties (e.g. during times of financial distress), 
investors tend to be more pessimistic, thus having a negative result on firm value (Bird and 
Yeung, 2012, p. 323; Pevzner et al., 2015, p. 191). The results from the regression output 
therefore support the claims made by these authors.  
 
The efficient market hypothesis suggests that market prices should reflect all available 
information. This is of course a controversial and widely debated topic, however, considering 
that a statistically significant variation in volatility was seen, depending on firm value, it could 
be argued that information and market efficiency is greater for larger firms and as such, create 
less mispricing of equities, resulting in lower volatility for larger firms. This can be seen in the 
control variable Firm Value.  
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7. Conclusion 
This chapter will summarize the paper, present an answer to the research question, what 
contributions have been made to research as well as suggestions for future research. 
 

7.1 Answering research question and contributions to research 
The research question of this study has been: How has the impact of capital structure on 
volatility changed prior to, during and after the European debt crisis? 
 
The authors can conclude that for the observed firms, a statistically significant linear relationship 
between capital structure and stock price volatility levels could not be found, when the industries 
were tested simultaneously and for the entire research period. However, the same statement 
cannot be made for when the industries were tested individually prior to and after the debt crisis. 
Industry 2, i.e. the consumer goods industry showed that capital structure was an influencer to 
changes in volatility before and after the debt crisis, and it was an influencer in industry 3, i.e. 
the consumer service industry, after the European debt crisis.  
 
In line with Modigliani and Miller’s about theories and the modern research implications from 
their theories regarding capital structure irrelevance, this study concludes that it is the costs 
surrounding debt that has an impact on uncertainty and risk, not the exact ratio of debt. This 
study strengthens this theory, and solidifies it for the firms on the Stockholm Stock Exchange. 
  
Previous research has also suggested that not all firms choose a level of debt where the cost of 
debt closely approaches the gain from positive net present value projects, as the trade-off theory 
would suggest. Perhaps the relation between capital structure and volatility would be significant 
for the present study if all firms optimized their debt according to the trade-off theory.  
  
Relating back to chapter 2, where the authors made some predictions based on theory, it is noted 
that high volatility for the most leveraged stocks did in fact not hold true on a 5% significance 
level. Lower general volatility levels were expected, this appears to hold true as volatility has 
decreased since the financial crisis. 
 
Looking at control variables, higher interest rates were found to be a significant determinant for 
volatility in stock prices, but only during the period of 2010-2012, during the European debt 
crisis. And in line with previous research, larger market value of firms saw a lower degree of 
volatility for the entire period over all industries.  
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7.2 Practical recommendations 
This present study has concluded that there is no significant relationship between capital 
structure and volatility. Therefore, investors should not be worried by different ratios of debt. 
The investor should instead be focused on the size of the firm. As larger firms have greater 
possibilities for internal financing, and demonstrates more fairly priced equities, as seen by lower 
volatility levels. Investors should invest in the financial industry if he wants to avoid volatility 
and stay away from basic materials, as that industry has high levels of historical volatility. 
 

7.3 Future research suggestions 
Concluding that a significant relationship could not be observed between capital structure and 
volatility for the entire sample of this study suggests that Modigliani and Miller’s theories hold 
some ground. It is more essential to determine risk by studying the costs surrounding debt, than 
the specific degree of debt to equity. By observing the selected control variables the authors 
conclude that other factors surrounding volatility seem to have a larger impact, especially firm 
value which is shown to be a significant determinant throughout the entire researched period.  
 
Regarding the European debt crisis, a significant change in volatility since the crisis could not be 
observed, only prior, most likely as a result of the instability of the financial crisis that came 
before it. Conducting a similar study for financial markets more closely affected by the 
Eurozone, would most likely provide higher levels of volatility and could be helpful for investors 
abroad. Furthermore, a multi-nationwide study of affected Eurozone market’s volatility levels 
could provide further insight in this field. 
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8. Quality Criteria and Ethics in research 
Credibility is an important aspect in research in order to reduce the possibility of getting the 
answer and conclusion wrong. Saunders et al., stress the importance of having a proper 
research design, as a way to limit the researcher's subjective thoughts, which have been derived 
from the extent time spent with the material. Hence, the authors states that the research and 
research design needs to emphasize reliability and validity, but according to Bell and Bryman 
(2011) business research needs to incorporate the aspect of replicability as well. This is to 
ensure other researcher can conduct the same research with the same variables and receive the 
same results (Bell and Bryman, 2011, p. 41-42; Saunders et al., 2009, p. 156). Furthermore, it is 
also important to ensure an ethical aspect to the research as it refers to the subject of the study 
not being affected by the researcher’s behavior and can be methodologically and morally 
defensible. In this final chapter, the authors of this thesis discuss the importance of maintaining 
quality control and an ethical standpoint when conducting a research.  
 

8.1 Validity 
Overall, validity is concerned with the integrity of the conclusions that are generated from a 
piece of research, i.e. that the propositions made describe and explain the empirical world in a 
correct way. Common keywords associated with the validity criterion are trustworthiness, 
credibility and authenticity. In business research validity can be analyzed as internal and/or 
external validity. Internal validity concerns whether the result and findings is caused by a 
change, lack of change or association by a causal relationship in independent variables. External 
validity on the other hand regards how the results can be generalized and applied to other 
samples. This is in order to ensure that the sample used is as representative as possible to entire 
populations and not just the sample on which the test was conducted (Bell and Bryman, 2011, p. 
159, p. 164; O’Gorman and MacIntosh, 2015, p. 171; Saunders et al., 2009, p. 157-158; 
Swanborn, 1996, p. 22). Measuring validity is closely related to measuring reliability. If a 
measure of a concept is unstable, in that sense that it fluctuates, thus being unreliable, it cannot 
be a valid measurement of the concept. In other words, ensuring measurement validity implies 
that the measurement is reliable (Bell and Bryman, 2011, p. 42). 
 
The external validity, i.e. if the sample is representative for the population and the findings can 
be used for generalization, is typically considered fulfilled when the sample is based on a random 
sampling method. In this study, a random sampling method has not been used. The population 
for this study would be stock markets in general and the sample is firms listed on the Swedish 
stock market. However, some firms have been excluded from the sample for not containing 
sufficient data in order to conduct this study. Hence, there has been a non-random sampling by 
using the purposive method, as presented in section 4.1.2. Nevertheless, the claim of this study 
being able to be used for generalization is arguably still fulfilled. This as the exclusion of data 
has not been on certain or predetermined firms or industries but randomly, reducing a potential 



 73 

bias issue typically associated with non-random sampling methods. Additionally, the authors 
have strived to include as many firms from the population as possible and the exclusion has 
largely, as previously mentioned, depended on not having sufficient data.  
 
Furthermore, it is important to highlight the possibility of selection bias, as presented by Taheri 
et al, referring to potential underrepresentation of certain members in the population (2015, p. 
160). As presented in Table 4.1, the amounts of firms differ within the different industries, 
raising the question of selection bias being presented. This as when conducting cross-industrial 
analysis and comparisons, the different sample sizes within the industries could produce 
misrepresenting results, with sizes ranging from 12 firms to 39 firms. The larger sample size is 
arguably more representative to its population. However, as none of the firms have been 
removed depending on the industry they belonged to but rather merged with other smaller firms, 
a violation on this criterion is not made. As previously stated, no small sample can produce a 
rightfully representing result to the entire population, the authors made the decision to merge 
industries containing a small amount of firms, thus limiting an even (potentially) greater 
misrepresentation. In addition, the different industries contain different amount of firms. This 
means that even though the sample size for one industry differs from the sample size from 
another industry, does not mean that it is less representative. Because of this, and previously 
mentioned arguments, the validity criterion is believed to be met.   
 

8.2 Reliability 
This criterion concerns the question whether the results of a study are repeatable, i.e. if the 
measurement, techniques and/or analysis procedures are used consistently in order to ensure 
consistent findings (Bryman and Bell, 2011, p. 41; O’Gorman and MacIntosh, 2015, p. 171; 
Saunders et al., 2009, p. 156; Swanborn, 1996, p. 21-22). According to Bell and Bryman, there 
are three ways to determine if the research has fulfilled the reliability criterion: does it have 
stability, internal reliability and inter-observer consistency? (Bell and Bryman, 2011, p. 158). 
  
The stability aspect considers whether the measurement is stable over time so that the researcher 
can be confident that the result will be consistent when using the same measurement at a later 
time. One way to determine stability is to check correlation between variables. If the correlation 
is high, then the measure indicates high stability. Internal reliability is achieved when the results 
from one indicator is related to the results from other indicators. By having multiple variables to 
measure a question, it is therefore important that the indicators used have coherence. Inter-
observer consistency involves the researcher’s subjective judgment being influenced into the 
research, for example when translating data into categories or when more than one observer is 
involved in the process of handling data. This might involve a lack of consistency, and then the 
inter-observer consistency criterion is unfulfilled (Bell and Bryman, 2011, p. 158). However, this 
thesis have used the software program Stata to conduct and interpret all of the tests made. Thus, 
the risk of having the researcher’s own subjective judgment influencing the result is reduced and 
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an objective standpoint has been maintained throughout the thesis. The authors therefore 
conclude that the reliability criterion validity criterion has been fulfilled during the process of 
making this thesis. This is being further supported by the fact that the regressions were made 
multiple times, verified by both parties involved in making this thesis and the same significant 
values were produced in all the cases.  
 

8.3 Replicability 
Researchers might want to replicate the findings of another researcher in when results do not 
match other research. In order for a study to be replicable it is important that the study is 
explained thoroughly and provides reliability to reduce perceptions of biases and subjectiveness. 
If a study cannot be replicated, the study’s validity should be questioned. (Bryman and Bell, 
2011, p. 41-42, p. 165). In regards of the replication criterion, the authors of this thesis has tried 
to explicitly explain the process throughout the whole paper, the decisions made and arguments 
for why, which is for example evident in how calculations are made and presenting the results 
from the different models. It is therefore believed that this criterion has been fulfilled.  
 

8.4 Ethical and social considerations 
Ethical issues in research typically refers to conclusions drawn, methods made when conducting 
the study or frequently raised questions when human subject have been involved. This can mean 
that interview participants are ensured anonymity or they are presented with a consent form prior 
to the study. However, there could still be ethical issues without involving human subject, such 
as fabrication of data or manipulating research findings for personal motives or rewards (Behi 
and Nolan, 1995, p. 712). This thesis has been conducted by using quantitative, second hand, 
data, which have been tested in a software program. The null hypotheses of the different tests 
have already been predetermined by the program. The authors of this thesis, have therefore tried 
to limit possible ethical dilemmas that could arise by including subjective judgments. Staying 
true to the methodology of the thesis, an objective and positivistic standpoint can be seen 
throughout the whole paper, and also in the previous sections of this chapter when the authors 
present potential issues and how they have been handled.  
 
Allowing some manipulation of data can arguably be regarded as unethical. However, the 
manipulation of data consists of data and estimations made in accordance and consultation with 
previous studies. Also, some manipulation can arguably refer to the removal of the negative 
capital structure and by that receiving angled results. Nevertheless, if it is to be considered a 
manipulation of data, the exclusion and estimation have been explained and supported by sources 
claiming that this is approved.  
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In regards of societal consideration in terms of research, it refers to potential implications from a 
societal perspective, the research might have. It can for example mean that the researcher should 
strive to limit potential harm to communities, cultures or countries that can be subject of 
discussion or debate. A risk to benefit ratio exist, where the benefit exceeds the risks. The 
researcher can decide to have a utilitarian perspective, meaning that the aim is to contribute to 
the greater good, thus increasing the wellbeing to the greatest amount of people. This is usually 
connected to the beneficence principle that the researcher strives to do good, improve or help the 
individual. On the other hand, the researcher can decide on a consequentialist perspective. This 
means that the researcher believes that the end justify the means. This approach is typically 
connected with the non-maleficence principle, which is that the research should not cause harm 
to the individuals (Behi and Nolan, 1995, p. 714).  
 
The subject of this thesis is of high relevance as recent times have been struck by financial 
distress, influencing investments of the private consumer as well corporate investments. It has 
maintained a utilitarian perspective with the beneficence principle as the authors strive to 
contribute to decision-making processes for investors, during times of financial distress.   
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