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 Abstract 

Previous research on the tradeoff between operating and financial leverage has come 

to contradicting results, thus, there is no consensus of opinion regarding van Horne’s 

tradeoff theory. This study investigates whether there is support for the tradeoff 

theory on a sample of 347 Swedish, listed firms. Unlike previous studies, we employ 

a method with direct measures using guidance provided by Penman (2012), rather 

than using the more common degree of operating and financial leverage as proxies. 

During the time period 2006-2011 we find a statistically significant negative 

relationship of 0.214 using an OLS regression with financial leverage as the 

dependent variable, giving support for the tradeoff theory. The adjusted explanatory 

power (adjusted R2) is however rather low, despite adding four control variables, 

reaching only 7.4%. 
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1. Glossary 

DFL: Degree of financial leverage. A common proxy for financial leverage. Different 

definitions are shown below (Lord, 1998 and Lee and Lee, 2006). 

𝐷𝐹𝐿   =    %∆  !"#
%∆  !"#$

  

𝐷𝐹𝐿 =   %∆  !"#$%$&'  !"#  !!!"#
%∆  !"#$  

  

DOL:. Degree of operating leverage. A common proxy for operating leverage. 

Different definitions are shown below (Lord, 1995). 

𝐷𝑂𝐿 = [ !!! !]
[(!!!)  !!!]

 (Where p is the unit price of goods sold, v is the unit variable cost, 

F is the periodic fixed cost of the firm and Q is the unit output.)   

𝐷𝑂𝐿   =   %∆  !"#$
%  ∆  !

 (Q is the unit output.) 

𝐷𝑂𝐿   =    %∆  !"#$
%∆  !"#$%  ($)

  

FLEV: Financial leverage  

OLEV: Operating leverage  

Proxy:  A measurement method used to determine certain outcomes when you cannot 

calculate the value directly 
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2. Introduction 

The use of financial leverage, i.e. the use of debt financing, is widely common among 

companies today. In search for cheaper financing, corporate debt issuance levels hit 

an all time high in 2009 and the issuance activity in 2012 was the second highest ever 

recorded (Kaya and Meyer, 2013). Adding debt to the balance sheet increases the risk 

of the company. This is due to an increase in costs that could lead to that the company 

cannot make its payments and thus increases the risk of bankruptcy. Another risk 

element especially evident in times of crisis is the level of fixed costs in the company 

– the operating leverage. A high operating leverage makes the company unable to cut 

costs quickly and increases the risk of the company.  

In the light of the financial crisis that hit the world in 2008, risk management 

has become a hot topic and thus finding ways of offsetting risk is of great interest. In 

1977, van Horne proposed a tradeoff theory, which suggests that the risks mentioned 

above, could be balanced. Scholars are however divided in the matter whether firms 

actually balance these two types of leverage in order to reach an optimal level of risk. 

One of the most prominent studies in this field is the one by Mandelker and Rhee 

(1984), who find a negative relationship between the leverage components. A 

different result was found by Lord (1996) who uses a refined but similar method, but 

does not find a negative relationship. Lord (1995) also criticizes the use of degree of 

financial and operating leverage as proxies. Lord is not alone in his criticism against 

using the aforementioned proxies (e.g. Huffman, 1983). For this reason, we will use 

the direct measures with the guidance of Penman (2012) regarding the classifications 

of cost items. 

While the field of capital structure determinants has been widely researched, 

the effect of operating leverage and the tradeoff theory topic is very limited and to our 

best knowledge, no scholars have looked at the Swedish market. The purpose of this 

study is to investigate if Swedish listed companies adjust their levels of financial 

leverage, measured as debt through total assets, depending on their operating 

leverage, measured as fixed through total costs, in order to optimize their risk level. 

This is done by investigating if there is a negative relationship between the leverage 

components, having financial leverage as the dependent variable. 

Apart from the tradeoff theory, there are numerous other factors that could 

affect the level of financial leverage, e.g. Frank (2009) and Titman and Wessels 
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(1988). For this reason, we do not expect to find a high degree of explanation. We 

hypothesize that firms with a low (high) operating leverage will have high (low) 

financial leverage. The results from our regression analysis indicate a negative 

relationship between financial and operating leverage of 0.214. The adjusted R2 is 

7.4% after adding four control variables. 

1.2. Disposition 

In this section, we will introduce the framework for the rest of the paper. Financial 

and operating leverage will be explained and discussed in the terms of van Horne's 

tradeoff hypothesis. Earlier findings on the subject will then be presented before 

moving on to present our approach. Here, we will develop our hypothesis and 

describe our data collection method as well as the statistical methods that will be 

employed. The following section will introduce the control variables that we will be 

using to increase the reliability of the study. The results of our statistical tests are then 

presented followed by an analysis, which includes a discussion about our choice of 

method. Lastly, conclusions from our study will be drawn and suggestions for further 

research will be discussed. 

2. Literature Review 

2.1. Total Leverage and the Tradeoff Hypothesis 

Together, operating and financial leverage form the total leverage of a firm. Managers 

can affect both types of leverage by pursuing different actions and in 1977 van Horne 

proposed the tradeoff hypothesis between the two leverage components. The theory 

states that firms actively adjust their levels of operating and financial leverage in 

order to keep the total leverage at desired levels and thus optimizing the level of risk. 

The tradeoff is not a tradeoff in its true sense. It is perfectly possible to have high 

levels of both operating and financial leverage. This might not be desirable however, 

since they both contribute to risk. Each type of leverage’s contribution to risk will be 

discussed later in the following sections. 

Changes to financial leverage of the firm are done by simply changing the 

capital structure of the firm. A firm that wants to lower its financial leverage should 

lower its debt level by e.g. repaying its debt or not refinance its maturing debt. Long-

term debt, e.g. corporate bonds can span over several years making the adjustment of 
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financial leverage a slow process. However, firms might have debt with different 

maturity periods or callable bonds, enabling the company to call the bond (repay it) 

before maturity (Hillier et al., 2010). 

A change from a high level of fixed costs to a high level of variable costs can 

be achieved in many ways. One way of doing so - which is highly applicable for 

manufacturing companies - is to overlook the technology used in the production 

process. In a theoretical scenario, a company using machines in its production process 

might have very high costs for electricity when production is running at full capacity. 

If demand decreases, less products are produced, less electricity needed and thus the 

fixed costs are relatively low. On the other hand, if the company relied solely on 

workers on long-term contracts, the workers would demand full salary even when 

production was slow or even standing still, thus, the fixed costs would be high. 

Empirically, the tradeoff theory is not widely researched and the studies that 

exist have come to contradicting results. 

2.2. Operating Leverage and its Contribution to Risk 

Operating leverage refers to a company’s division between fixed costs and variable 

costs (Penman, 2012). Fixed costs are costs that do not change with sales, whereas 

variable costs change with sales volume. The operating leverage can be said to refer 

to the firm’s share of fixed cost in its production (Hillier et al., 2010). This means 

that, for a particular firm, the higher the operating leverage, the larger the sum they 

have to cover with sales, but the contribution margin will be relatively higher 

(Penman, 2012). Such firms are affected of small changes in sales leading to a greater 

effect on the return on invested capital (Brigham and Houston, 2011). Hence, there is 

a positive relationship between operating leverage and risk, which has been shown 

empirically by Lev (1974), Mandelker and Rhee (1984) and theoretically by Duett et 

al. (1996). Cyclical companies, e.g. auto manufacturers, with a high operating 

leverage tend to be more affected than non-cyclical companies, e.g. pharmaceutical 

companies or food companies, in times of economic downturn. This is due to their 

incapability of swiftly cutting costs (Bodie et al., 2009). 

An implication of using operating leverage directly when studying this 

phenomenon, is that fixed and variable costs are not easily obtained from the financial 

statements. Companies tend to report these as “Operating costs” or sometimes more 
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specific, but not labeled as either fixed or variable costs.  When costs are separated 

into categories in the financial statements, it opens up for the possibility of estimating 

fixed and variable costs. Penman (2012) provides guidance in this issue.  

2.2.1. Degree of Operating Leverage 

To solve the issue mentioned above that the cost structure is not observable, scholars 

have found alternative ways of measuring operating leverage through proxies. The 

degree of operating leverage can be used to estimate how much a change in sales 

volume will affect the profits without access to a firm’s cost structure. A degree of 

operating leverage value above 1 indicates that there exists operating leverage. If the 

degree of operating leverage is high, e.g. 3, then a 1% increase or decrease in sales, 

will affects profits by 3% in the same direction (Bodie et al, 2009). 

This simplification of operating leverage leads to a few implications. One such 

implication is that calculating the degree of operating leverage is only possible when 

output changes, since it is an elasticity measure (Lord, 1995). Another problem is that 

this method is not applicable on firms that have incurred losses in the years subject for 

calculation (Huffman, 1983). By definition, operating leverage increases with a rise in 

fixed costs and/or a decline in variable costs. Lord (1995) however argues that the 

degree of operating leverage increases both with a rise in fixed costs and variable 

costs, pointing out a flaw with the proxy. This would mean that degree of operating 

leverage is not associated with the risk due to an increase in fixed costs but rather the 

risk associated with changes in units produced and sold. Various definitions of the 

degree of operating leverage are provided in the Glossary section. 

2.3. Financial Leverage and its Contribution to Risk 

Financial leverage is concerned with the extent to which firms rely on debt, and is 

therefore directly concerned with the capital structure of the firm. A firm with debt 

must make interest payments regardless of the sales, which leads to an increased risk. 

The debt payments - in contrast to dividends - have to be paid and debt-holders are 

thus prioritized over equity-holders in terms of cash-flow. The debt payments can 

therefore be seen as a fixed cost of debt (Hillier et al., 2010). The priority remains in 

the case of a bankruptcy when the remaining assets are claimed. Equity holders are 

more likely to be left with unanswered claims and thus further increasing their risk 
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(Brigham and Houston, 2011). Huffman (1989) presents a substantial amount of 

scholars that have looked at this presumed relationship between financial leverage and 

risk and found it to be true, e.g. Mandelker & Rhee (1984), Breen & Lerner (1973), 

Logue & Merville (1972) and Pettit & Westerfield (1972). Capital structure has been 

used as the dependent variable in some studies that have investigated the relationship 

between financial and operating leverage (Ferri and Jones, 1979; Kahl et al., 2012). 

A benefit of financial leverage is that it can contribute to increased profits if 

the return on investment (ROI) exceeds the interest rate on the debt, hence, companies 

may have incentives to use debt-financing. 

2.3.1. Degree of Financial Leverage 

Although the numbers needed to compute financial leverage are easily obtained from 

financial statements, comparing financial leverage with degree of operating leverage 

is not possible because the latter is an elasticity measure (Lord, 1995). Therefore, if 

using degree of operating leverage, degree of financial leverage has to be used as a 

proxy for financial leverage in order to achieve comparability. Degree of financial 

leverage is defined as the; “percentage change in the expected cash flow to common 

stockholders that will be associated with a one-percent change in expected, before-tax 

operating cash flow” (Gahlon and Gentry, 1982). In other words, degree of financial 

leverage is a leverage ratio which shows how much financial leverage affects the 

earnings per share for a company. It can be interpreted that a firm with higher degree 

of financial leverage will have more volatile income or cash flow situations. See the 

Glossary section for various definitions of the degree of financial leverage. 

2.4. Earlier findings 

Previous research in this field has been scarce, and the conclusions in the various 

studies conducted have been diverse depending on the different samples and methods 

used. One obvious example of this is Huffman (1989), who replicates the method 

used by Mandelker and Rhee (1984). Mandelker and Rhee (1984) find statistically 

significant evidence for the tradeoff hypothesis in their study of a sample consisting 

of 255 firms. Huffman (1989) later used the same method on a new sample, but in his 

study the outcome did not support a negative relationship between the degree of 

financial and operating leverage. The reason for this might be because of the problems 
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with using degree of operating leverage as a proxy. It might also be because degree of 

operating leverage is affected by the price effect, since sales data cannot be found in 

units, only in dollars, Huffman (1989) argues. Another example is the study made by 

Dugan et al. (1994) who use a sample consisting of 79 firms. They conduct a study 

using the method employed by Mandelker and Rhee (1984) as well as the more 

developed method suggested by O’Brien and Vanderhelden (1987). The developed 

model by O’Brien and Vanderhelden also account for trend components in sales and 

earnings series. However, they never actually used the method to analyze the tradeoff 

hypothesis further (Dugan et al., 1994). The study by Dugan et al. (1994) shows that 

the results differ depending on which method is applied. 

Richard A. Lord (1995) has contributed with important findings in his papers 

where he, among other things, has discussed the difficulties with using degree of 

financial and operating leverage as proxies. In 1996, Lord made his own study on 

degree of financial and operating leverage on a similar sample as Mandelker and Rhee 

(1984) and Huffman (1989). Lord (1996) was not able to confirm a relationship 

between the two leverage components. Ferri and Jones conducted a study in 1979, 

where they estimated the effect of operating leverage on financial leverage. In this 

research they could confirm a negative relationship between operating leverage and 

financial leverage. However, when Ferri and Jones (1979) employed degree of 

operating leverage as a measurement, they could not confirm a relationship. These 

studies highlight the difficulties with using the degree of financial and operating 

leverage as proxies. Kahl et al. (2012) tested financial leverage as the dependent 

variable and operating leverage as the independent variable, in their study they find a 

negative relationship between the variables. Kahl et al. (2012) also - in line with 

previous research - recognize a substantial amount of other factors that could affect 

financial leverage.  

A completely contradicting view to the tradeoff hypothesis was presented by 

Myers in 1977. The theory he formed states that a firm with high operating leverage 

should have a high financial leverage, i. e. a positive relationship between the 

variables. This is based on the notion that firms with a large amount of fixed assets 

can get, through using the assets as security, long-term liabilities at a lower cost. The 

theory presented by Myers gets support from a model constructed by Harris and 

Raviv (1991). Their model which states that firms with more tangible assets will have 

a relatively larger amount of debt. 
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As this literature review entails, results vary depending on which method has 

been employed. Since research on this subject is scarce we have to place great 

emphasis on the few studies made, and the apparent difficulties with the degree of 

financial and operating leverage that they highlight. This indicates that the choice of 

method is a crucial part of our study.    

 

Table 1 
Earlier Findings 

Name Observations 

Data source: 
COMPUSTAT 
industrial file Area of research Findings 

Ferri and 
Jones, 1979 Firms: 233 

Compustat data 
tapes 

Determinants of 
financial structure 

Negative 
relationship between 
OLEV and FLEV 

Mandelker 
and Rhee, 
1984 Firms: 255 

Standard and 
Poor’s Compustat 
annual data tape 

DOL’s and DFL’s 
impact on 
systematic risk of 
common stock 

Negative 
relationship between 
OLEV and FLEV 

Huffman, 
1989 

Firms1 = 376 
Firms2 = 268 

Standard and 
Poor’s Compustat 
annual expanded 
industrial file 

DOL’s and DFL’s 
impact on 
systematic risk of 
common stock 

No negative 
relationship between 
OLEV and FLEV 

Dugan et al. 
1994 Firms: 79 

Compustat 
industrial file 

Difference between 
high and low trade-
off firms 

Significant 
difference between 
methods for 
calculating OLEV 
and FLEV  

Lord, 1996 
Observations: 
608 

CRSP, Compustat, 
Moody's manuals 

Impact of financial 
and operating risk 
on equity risk 

No relationship 
between OLEV and 
FLEV 

 

3. Our Approach 

3.1. Choice of theory and Development of Hypothesis 

As we have discussed earlier, previous studies have used degree of financial and 

operating leverage as proxies for operating leverage and financial leverage 

respectively. However, our review of the research shows that the results using those 

proxies vary substantially depending on which sample and method is being used. This 

might be because the degree of operating leverage is far from a perfect proxy for 

operating leverage. Dugan et al. (1994) comes to the conclusion that a refinement of 

the degrees of operating and financial leverage is needed. There are also problems 

with calculating degree of operating leverage, e.g. that it is not possible to use on 
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firms that have incurred losses (Huffman, 1983). At first, we employed the degree of 

operating and financial leverage method, but encountered a common problem with the 

degree of operating leverage values clustering around 1, leading to a relationship of 

zero (See appendix C). 

With the problems of using the degree of financial and operating leverage in 

mind, highlighted in the papers by e. g. Lord (1995) and Huffman (1983), we employ 

financial leverage and operating leverage as measurements. This is done to increase 

the reliability of the study. The methodological problems are also made clear in the 

papers by Mandelker and Rhee (1984) and Huffman (1989), who employ the same 

method on similar samples but come to contradicting results.  Taking all this into 

account, we opt for using a method similar to Ferri and Jones (1979), with financial 

leverage as the dependent variable. The capital structure topic is popular among 

scholars investigating which factors could affect the financial leverage of a firm, e.g. 

Rajan and Zingales (1995), Baker and Wurgler (2002), and Kahl et al. (2012). The 

latter used operating leverage as an independent variable. 

Using operating leverage as a measure leads to a few problems since, as we 

have mentioned before, most firms do not publish their fixed costs or variable costs 

explicitly in their financial statements. We have therefore had to originate from the 

costs found in the income statement, and in that way we can estimate variable and 

fixed costs by using classifications of different costs, provided by Penman (2012). 

All this considered, our hypothesis is that firms will act according to van 

Horne’s tradeoff hypothesis and adjust their financial leverage according to their 

levels of operating leverage. 

 

H1. Firms with a high (low) operating leverage will have a low (high) financial 

leverage 

3.2. Collecting the Data 

Our source for the data is Retriever Bolagsinfo, where data on Swedish companies is 

provided. Only joint-stock companies (Swedish: Aktiebolag or AB) are included in the 

sample and submitted annual reports are always available to the public. Moreover, we 

have chosen only to look at listed companies since the information provided in this 

study mainly interests investors. Listed companies provide quarterly reports, but we 
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chose only to look at data provided on a yearly basis, since this data - unlike the ones 

from the quarterly reports - is audited and thus more reliable. This however decreases 

the number of observations, but reliability and comparability is of utmost importance 

for this kind of study.  

Our starting point for the data collection is the Swedish stock market and then 

we narrow our sample down using certain criteria, presented in table 2. The thought 

behind this is that it will yield a large sample of the scarcely researched Swedish 

market. In cases where Retriever Bolagsinfo could not provide us with the data 

needed for our calculations, the firm was excluded from our sample. Also, we have 

manually scanned the sample for unrealistic values to find erroneous numbers, such as 

thousands instead of millions etc. One such error was found when the data for 

operating and financial leverage was calculated using the numbers provided by 

Retriever Bolagsinfo. These calculations yielded a small number of observations 

where financial and operating leverage had values higher than 1. Since both measures 

are quotas and measure the level of fixed-to-total costs and debt-to-total assets 

respectively, such values should not be possible and have therefore been cleared due 

to error in data. These are the only observations that have been removed when testing 

financial and operating leverage without control variables. 

3.2.1. Time Period 

In 2005, the International Financial Reporting Standards became mandatory for listed 

companies within the European Union (IFRS, 2011). In order to avoid errors due to 

incomparable numbers resulting from a change of accounting standards, the data in 

this paper is gathered from 2005 to 2011. Since some calculations require us to 

calculate the change from the previous year, our first year of observations will be 

2006.  

This time period starts with an economic boom which turns into a recession 

after the crash of the investment bank Lehman Brothers in September 2008 (von 

Hagen et al., 2010). Thus, despite the limited time period, we manage to cover an 

economic cycle rather well. A longer time period would benefit our study, but this 

would have a negative impact on our sample size since companies must have existed 

for the complete sample period. Moreover, the risk of incomparability of the numbers 

would grow, e. g. through the mentioned change of accounting standards during the 

period, and adjusting these would be outside the scope of this paper. 
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3.2.2. Excluded Sectors 

We exclude the financial-, forest-, and real estate sectors from our final sample. This 

is done because the firms active in the financial sector have unique capital and cost 

structures which makes it hard to apply comparable operating and financial leverage 

in this sector. These differences are due to - among other things - deposit insurances 

and capital requirements (Rajan and Zingales 1995). The forestry sector is excluded 

due to the difficulties in dividing costs into either fixed or variable costs (Stuart et al., 

2010). The forestry sector also relies heavily on debt, an attribute shared with the real 

estate industry, and they are hence excluded to avoid a biased study (Allen et al., 

2012). See table 2 for a full list. 

3.2.3. Final Sample 

After manually excluding firms with no financial leverage or no operating leverage, 

we are left with a final sample of 347 companies. Firms with no financial leverage 

could of course have chosen not to use debt due to high levels of operating leverage. 

Although, we find it more likely that there are other restraints for not using leverage 

or a case of data error. Firms with no operating leverage were excluded since we find 

this unlikely, too. The lack of operating leverage most likely derives from the fact that 

the classifications of fixed and variable costs that we employ, are not perfect. This is 

due to the fact that the different costs elements are not easily divided into either fixed 

or variable costs. Below, a sample mortality table shows how the final sample of 347 

companies was reached. 

 

Table 2 
Sample Mortality 

Sample Mortality 
 All Listed Swedish Companies:  535 

Registered Before 2005-01-01: -101 
Excluded Sectors*: "Embassies & international Organizations", "Real Estate", 
"Banking, Finance & Insurance", "Public Administration & Society", "Trade 
Associations, Employers' Organizations & Professional Associations", "Agricultural, 
Forestry, Hunting & Fishing":  -71 
Financial and/or operating leverage equal zero  -16 
Final sample: 347 

*See Appendix B for names in original language 
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3.3. Calculations 

We have used numbers provided by Retriever Bolagsinfo when calculating operating 

leverage and divided these into fixed and variable costs. Penman (2012) provides 

definitions for both fixed costs and variable costs, fixed costs are the costs that do not 

change as sales change and variable costs are the ones that do. Originating from this 

definition, selling expenses are added to variable costs, and interest expenses, the so-

called fixed costs of debt, to fixed costs. Penman (2012) mentions depreciation, 

amortization and administration costs as fixed, and labor and material costs as 

variable. The classifications of costs are shown in table 3. 

 

Table 3 
Classifications of Costs 

Variable Costs Fixed costs  
Cost of goods sold Administration costs 
Selling expenses R&D costs 
Change of inventory Other operating costs 
Raw materials and supplies Other external costs  
Commodities  Other financial costs  
Labor costs Depreciation  
 Costs of debt 

 

This method is by no means perfect, but since the data is not observable, we believe 

that the method mentioned will still yield better results than our preliminary study 

conducted using the degree of financial and operating leverage method. Our model 

does not take into consideration that certain cost items are likely to consist of both 

fixed and variable costs, but in lack of such ratios, we have to rely on definitions and 

guidance provided by Penman (2012). The two cost classifications mentioned above 

form the operating leverage. The impact of the operating leverage on financial 

leverage will be estimated using a regression analysis.  

3.3.1. Ordinary Least Squares 

The Ordinary Least Squares (OLS) method estimates the effects of the independent 

variables on the dependent variable, by minimizing the sum of the squared errors. 

When using more than one independent variable, it is called a multiple regression 

model (Stock and Watson, 2011). Our reason for using a multiple regression model is 

to obtain an unbiased estimator.  
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In a model with several independent variables, there is a risk that we get an 

overestimated degree of explanation. Therefore, we look at the adjusted R2, which is a 

slightly altered version of the R2 measure to account for the number of independent 

variables. Maybe more importantly in this thesis though, the method is employed to 

be able to more thoroughly explain the causality in the relationship between the 

variables (Stock and Watson, 2011). This is done by separating the degrees of 

explanation that the independent variables have on the dependent variable. This is 

possible thanks to the interpretation of the regression coefficients showing the 

marginal effects that the independent variables have on the dependent, if the other 

variables are held constant (Stock and Watson, 2011). Hence, it is desirable that the 

independent variables have high correlation with the dependent variable and low 

correlation with each other. Otherwise, the results might be distorted due to 

multicollinearity, i.e. that the variables largely explain the same thing. In the end, the 

multicollinearity will lower the reliability of the study since the estimations of the 

regression coefficients will be very insecure.  

We run OLS regressions to see if there exists a relationship between financial 

leverage and operating leverage. The decision to opt for the OLS model was made 

since it is commonly known as the best linear unbiased estimator (BLUE) (Stock and 

Watson, 2011). Since the assumption that the errors are normally distributed is met 

(see Appendix D) and that there is no multicollinearity (see table 4), OLS will provide 

the optimal linear unbiased estimates.  

3.3.2. T-test 

Due to the fact that a multiple regression model is being used, we will need to conduct 

t-tests for each variable. The result of a t-test shows if a coefficient is significantly 

different from zero. In this study the coefficients will be tested at the 5% significance 

level, which is what most statisticians and econometricians use (Stock and Watson, 

2011). Testing the variables at the 5% level means that we run the risk of rejecting the 

hypothesis, even though it is true, in 5% of the cases. This is called a type I error. This 

in turn implies that we will reject the null hypothesis if the p-value is less than 5%. A 

t-test tests every coefficient individually to see if the effect on the dependent variable 

is significant (Stock and Watson, 2011).   
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3.3.3. F-test 

An F-test is conducted to examine the joint hypothesis about regression coefficients 

(Stock and Watson, 2011). The null hypothesis in an F-test is that the coefficients are 

zero, and this means that the alternative hypothesis is that the coefficients are 

nonzero. The null hypothesis implies that the independent variable do not explain any 

of the variation in the dependent variable. The F-statistic and the significance value 

are obtained from the output in the regression model, hence we do not have to 

perform any additional test for this. 

3.3.4. Durbin-Watson Statistic 

The Durbin-Watson statistic tests for autocorrelation, which is of high importance 

when multiple control variables are studied, as is the case in this study (Harvey, 

1990). The test can get a final value ranging from 0 to 4, where 2 means that there is 

no autocorrelation (Savin and White, 1977). Small values (<2) indicate positive 

autocorrelation, this means that on average the value of the error terms will be near 

each other (Harvey, 1990). While a negative autocorrelation (>2) implies that the 

value of the error terms will on average be further away from each other (Harvey, 

1990). 

4. Control Variables 

To increase the reliability, we will account for other variables that might affect both 

financial leverage and operating leverage, i. e. avoid omitted variable bias. The 

purpose is to control if a possible negative relationship between the two leverage 

components still exists after other factors are controlled for. It is important to check if 

the control variables affect both the dependent and the independent variable, because 

if they do not, they will not affect the main relationship between the dependent and 

independent variable. The independent variables should not have a high correlation 

with each other. That would lead to multicollinearity, i.e. the control variables would 

explain the same variation.   
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4.1 Choice of Control Variables 

In our case, there exists a considerable amount of possible control variables which 

meet the criteria mentioned above. However, the analysis also faces a problem with 

that we have to exclude a substantial amount of outliers for each control variable 

added. This will be discussed further in the section “Variables and Removal of 

Outliers”. With this tradeoff in mind, we choose four control variables which are all 

common in studies of this kind. They are presented and discussed below. 

4.1.1. Firm Size 

Firm size is seen as a determinant of risk, where small firms are riskier than large 

firms (Ben-Zion and Shalit, 1975; Hillier et al. 2010). There exist various reasons for 

why large firms are less risky. One such reason is that the probability of bankruptcy is 

expected to be lower since large firms grow over time and therefore their size can be 

seen as a testament of their past performance, facilitating their access to 

capital.  Furthermore, issuing corporate debt comes at a price and might not be a 

realistic option for smaller companies (Marsh, 1982). There also exist theories which 

suggest that small firms pay much more than large firms to issue new equity. Hence 

they tend to be more leveraged than large firms, i.e. size is negatively related to 

financial leverage (Titman and Wessels, 1988).  

Other common arguments are diversification and economies of scale, where 

economies of scale represents the cost benefits firms obtain due to their size when unit 

costs decrease due to increasing scale. This could in turn affect their cost structure. 

Due to the fact that larger firms are less risky and have better access to capital, we 

expect firm size to be positively related to financial leverage. Firm size is calculated 

as the natural logarithm of book value, i.e. total assets minus liabilities, following 

Bertrand and Mullainathan (1998). The natural logarithm of assets as a measure of 

firm size has been employed by e.g. Frank and Goyal (2009) and Moeller et al. 

(2004). 

4.1.2. Sales Variability 

As mentioned earlier, some companies might be more affected by factors such as the 

state of the economy as a whole than others. Therefore, sales variability will be 

applied as a control variable, which can be seen as the link between how the earnings 
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behave and market fluctuations. If a firm, for example, face fixed costs, the variability 

of earnings is magnified through the variability of sales (Bartels and van Triest, 

1998). This could affect the choice of cost structure in the company, e.g. a company 

that has an extreme sales variability, such as a highly cyclical company as discussed 

previously, resulting in big losses in times of economic downturn, might choose a 

flexible cost structure to be able to cut down on production swiftly.   

Sales variability can affect the capital structure of the firm as well, since the 

firm has to ensure that it can make its debt payments even when sales are low. Due to 

the fact that a high sales variability makes future cash flows more uncertain, sales 

variability is expected to be negatively related to both operating and financial 

leverage. This stems from the fact that more uncertainty means higher risk, and 

therefore firms face a tradeoff situation (Hillier et al. 2010). Earlier studies have been 

made on the relationship between financial leverage and sales variability by e.g. Ferri 

and Jones (1979). In their study they could not confirm any relationship. Sales 

variability is measured as the percentage change in sales from the previous year. 

4.1.3. Cost of Debt 

Cost of debt will be used as a control variable since it may influence the choice of 

capital structure, and the choice of capital structure affects the levels of financial 

leverage (Hillier et al., 2010; Morri and Cristianziani, 2009). As described in the 

section on Sales Variability, interest has to be paid on debt and the interest payments 

can thus be seen as a fixed cost. This indicates that a high cost of debt could influence 

the cost structure of the firm, too. Since we earlier defined interest payments as a 

fixed cost, we expect cost of debt to be positively related to operating leverage.  

As concluded before, financial leverage increases the risk of the firm and 

according to the risk-reward-ratio, interest rates are expected to go up when risk 

increases. E.g. Baxter (1967) argues that the use of excessive leverage will raise the 

cost of capital of the firm due to increased risk. Hence, cost of debt and the leverage 

ratio should be positively related to each other. Another theory is presented by Leland 

(1994), which is that if the risk-free interest rate increases, so will the cost of debt. 

The increased risk-free interest rate will lead to a larger optimal debt level since the 

firms can generate larger tax benefits. The cost of debt is extracted directly from 

Retriever Bolagsinfo (Skuldränta in Retriever Bolagsinfo).  
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4.1.4. Tangibility 

Myers (1977) suggests that companies can use their tangible assets as security when 

issuing debt and companies with large tangibles might therefore be more highly 

leveraged. This is a theory supported by the Harris and Raviv (1991) model, which 

states that firms with higher tangible assets will have more debt. Frank and Goyal 

(2009) are of the same opinion. Rajan and Zingales (1995) argue that even if the 

tangible assets are not used as collateral, they still have a liquidation value which 

should lead to higher debt levels. Retriever Bolagsinfo provides us with no 

information on whether the assets are used as security, and we can thus only rely on 

earlier studies in assuming that this could be the case. Tangibility is measured as 

average tangible assets divided by average total assets. 

4.2 Correlation Matrix 

Below, a correlation matrix between our variables is shown. All values are lower than 

the most common threshold for multicollinearity, 0.7. This means that the risk of the 

variables explaining the same thing is low (Dormann, 2012). 

Table 4 
Correlation Matrix 

Correlations               

    FLEV OLEV CostofDebt Tangibility SalesVar 
Firm 
Size 

FLEV 
Pearson 
Correlation             

  Sig. (2-tailed)             

OLEV 
Pearson 
Correlation -0.156**           

  Sig. (2-tailed) 0.000           

CostofDebt 
Pearson 
Correlation 0.057* 0.136**         

  Sig. (2-tailed) 0.017 0.000         

Tangibility 
Pearson 
Correlation 0.105** -0.005 0.153**       

  Sig. (2-tailed) 0.000 0.836 0.000       

SalesVar 
Pearson 
Correlation -0.077** 0.146** 0.044 -0.050*     

  Sig. (2-tailed) 0.001 0.000 0.065 0.036     

Firm Size 
Pearson 
Correlation -0.089** -0.370** -0.084** 0.213** -0.134**   

  Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000   

Observations   1761 1761 1761 1761 1761 1761 
* Correlation is significant at the 5% level  
** Correlation is significant at the 1% level 
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4.3 Removal of Outliers 

The data for the control variables described above has - as with the data for financial 

and operating leverage - been extracted from Retriever Bolagsinfo and when needed 

and indicated – calculated. The data from all control variables contained outliers and 

have therefore been cleared of such values. The outliers derive mostly either from 

data error (e.g. unrealistically values high values of cost of debt) or errors that are 

likely due to our choice of method (e.g. that cost of debt is zero although debt exists). 

     The following outliers have been removed: 

Firm size - no outliers removed, since all values were reasonable and did not bias the 

study. Removing top and bottom values could instead bias the study. 

Sales variability - observations where we have not been able to calculate sales 

variability due to zero sales that year. Also, top and bottom 1% of observations have 

been removed in order to avoid a biased study. 

Cost of debt - observations with zero cost of debt have been removed with the 

assumption that they derive from errors in the data. Moreover, top and bottom 1% 

have been removed to not bias the results. 

Tangibility - with the assumption that it is unlikely for a company to have only – or 

next to only - tangible assets, the top 1% of observations has been removed due to 

error in data. To avoid a biased study, the bottom 1% of observations has also been 

removed. 

When testing financial and operating leverage with all control variables, the 

outlier rules have been applied simultaneously. This leads to fewer observations than 

the regression without control variables. This is due to the fact that an observation has 

to be removed completely if only one of the control variables contains an outlier. This 

way is preferred to another option where the outlier rule would be applied to one 

control variable at the time, which would have yielded fewer observations and 

different results depending on the order of removal. 
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5. Results 

In this section, we will present the results from our statistical analysis. Firstly, results 

from the regression of financial leverage (dependent) on operating leverage 

(independent) only will be presented. Secondly, the results from a regression with the 

same two variables, but with added control variables, will be presented.  

We will be looking at the B-coefficients, since they estimate what effect the 

independent variables have on the dependent variable. Also, in the results related to 

table 5, we will discuss the R2 value since it is a model between only two variables. In 

the section where control variables are included, we will instead discuss the adjusted 

R2 value. This is done because it is a multiple regression model, i.e. a regression with 

more than one independent variable.  

5.1 Regression with Financial and Operating Leverage 

 
Table 5 

Financial and Operating Leverage Regression 
Model Summary 

  Model R2 Adjusted R2 

FLEV&OLEV 0.046 0.045 

ANOVA 
  Model F Sig. 

F-Test 97.534 0.000** 

Coefficients 
  Model B Sig. 

(Constant) 
 

0.000** 

OLEV -0.204 0.000** 

Observations 2035 
 * Correlation is significant at the 5% level 

** Correlation is significant at the 1% level 
 
 

Table 5 shows that the B-coefficient of operating leverage is -0.204. This can be 

interpreted as, for every increase of one in operating leverage, financial leverage will 

lessen by 0.204. The impact of operating leverage on financial leverage is significant 

at the 5% level in this regression model.  

The R2 shows how much of the variation in the dependent variable (FLEV) is 

explained by the independent variable (OLEV). In the regression the result is 4.6%, 
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which is a very low value. This might mean that operating leverage does not explain 

much of the change in financial leverage, but it could also indicate that the model has 

omitted variable bias. For this reason it is necessary to try financial leverage and 

operating leverage against each other, combined with the aforementioned control 

variables. 

The F-statistic in table 5 shows that the regression model explains the 

dependent variable significantly well. In this case, when a simple linear regression 

model is performed, the t-test and F-test will have the same results, but when more 

variables are added, the results might differ. 

5.2 Regression with Added Control Variables 

Table 6 
Financial and Operating Leverage Regression with Control Variables 

Model Summary 
  Model R2 Adjusted R2 

FLEV,OLEV&ControlVariables 0.077 0.074 

ANOVA 
  Model F Sig. 

F-Test 29.167 0.000* 

Coefficients 
  Model B Sig. 

(Constant) 
 

0.000** 

OLEV -0.214 0.000** 

CostofDebt 0.004 0.025* 

Tangibility 0.148 0.000** 

SalesVar -0.010 0.004* 

Firm Size -0.016 0.000** 

Observations 1761 
 * Correlation is significant at the 5% level 

** Correlation is significant at the 1% level 
 

In this section the regression model, consisting of financial leverage as dependent 

variable and the operating leverage and all the control variables as independent 

variables, is discussed.  

The coefficients table shows that financial leverage decreases in operating 

leverage, for every increase in operating leverage with one; financial leverage will 

decrease by 0.214. The effect of operating leverage, along with all the control 
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variables, is significant at the 5% level. Cost of debt and tangibility are both positively 

related to financial leverage, at 0.004 and 0.148 respectively. Sales variability is 

negatively related to financial leverage at 0.010, while firm size is negatively related 

at 0.016. A Durbin-Watson-test is also performed, which controls for autocorrelation. 

The Durbin-Watson statistic in this regression model is 2.008, which indicates that the 

control variables have a very low positive autocorrelation, 2 means no 

autocorrelation.  

In this model we get an increased adjusted R2 of 0.074 (R2 0.077). The 

adjusted degree of explanation of this model increases to 7.4% after including the 

control variables; i.e. the model explains 7.4% of a certain variation in financial 

leverage. The F-test in table 6 shows that the contributions from the variables are 

significant at the 5% level, with a total of 1761 observations. 

6. Analysis 

6.1. The Impact of Operating Leverage on Financial Leverage 

In our regression model we find a statistically significant negative relationship of 

0.214 between financial and operating leverage. The regression analysis containing 

only financial leverage and operating leverage has a slightly lower negative 

relationship of 0.204 and a very low degree of explanation (R2). However, after 

adding control variables the adjusted explanatory power of the regression model 

slightly increases. This indicates that companies adjust their financial leverage with 

respect to their operating leverage, in order to obtain a desired total leverage. The 

findings are consistent with van Horne’s tradeoff theory as well as with the studies 

made by Ferri and Jones (1979) and Mandelker and Rhee (1984). The results in this 

study may help predict shifts in financial leverage that could be of interest for 

stakeholders. One example could be when a firm needs to do new investments which 

could increase their level of fixed costs, e.g. to replace old equipment. This, according 

to the tradeoff theory, would indicate an offsetting shift in financial leverage. 

Since the adjusted degree of explanation is merely 7.4% when control 

variables are added, there must exist other driving and important factors for why firms 

manage their cost- and capital structures in the way they do. Such determinants can be 

found in studies investigating which factors affect capital structures, e.g. the 
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previously mentioned studies by Frank and Goyal (2009). A few factors mentioned by 

them are market-to-book assets ratio, expected inflation and median industry leverage. 

Unfortunately, we were not able to add more control variables due to the substantial 

loss observations, deriving from the existence of outliers. 

6.2. Control Variables 

In order to test if the negative relationship holds, and to increase the degree of 

explanation (R2), control variables are added. In this regression, the explanatory level 

for financial leverage only increases slightly when control variables are added. One 

reason for why the explanatory power for financial leverage did not substantially 

increase might be because the sample had to be reduced, due to of the removal of a 

substantial amount of outliers. The result of the removal is that the sample lost 13.5% 

of the observations in order to avoid a biased study. This rather extensive decrease in 

the sample size might counteract the expected increase in explanatory power provided 

by the control variables. The lower level could also of course be due to flaws made in 

the statistical analysis, but this is something that was thoroughly controlled for. For 

example, f-tests were employed to test if the variables make significant contributions 

to the model and a Durbin-Watson-test was also conducted to control for 

autocorrelation. As shown earlier in table 4, the control variables do not correlate 

strongly with each other. 

6.2.1. Firm Size 

In this study, two main theories concerning the relation between firm size and 

financial leverage were presented. The first theory, by Ben-Zion and Shalit (1975), 

states that large firms are less risky and therefore they should have higher financial 

leverage, ceteris paribus. The other theory expects that small firms are more leveraged 

since they pay much more to issue new equity and therefore prefer debt financing 

(Titman and Wessels, 1988). In the regression model the results give a significant 

indication that firm size is negatively related to financial leverage. This would mean 

that the net effect of the two theories weighs over in favor of the theory that small 

firms are more leveraged. 
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6.2.2. Sales Variability 

Sales variability was found to be negatively related to financial leverage. The theory 

by Bartels and van Triest (1998) suggests that sales variability is associated with 

higher risk because it magnifies the variability in earnings and in that way increases 

the uncertainty. This means that it magnifies the risks with operating leverage, and 

therefore sales variability is expected to negative related to financial leverage. The 

regression model shows a significant, negative relationship, which is an indication 

that the theory concerning the relationship between sales variability and financial 

leverage is correct. While sales can plummet from one year to the next, financial 

leverage can be rather inapt, which could affect our results considering our rather 

short time period. 

6.2.3. Cost of Debt 

The statistical analysis gives some support for the theory by Baxter (1967) that 

financial leverage is positively related to cost of debt. This implies that the results also 

give indications of that Leland’s (1994) theory might be correct. The theory says that 

an increase in the risk-free rate, which means a higher cost of debt, leads to higher 

optimal debt because of the greater tax benefits. Another possible explanation for the 

results could be a reverse relationship, i.e. that the high leverage ratio of the firms 

leads to a high cost of debt due to an increased risk. Exploring this further is however 

outside the scope of this study. 

6.2.4. Tangibility 

The regression model also shows that financial leverage and tangibility are positively 

related. This gives support - or at least an indication - for Myers’ (1977) theory that 

companies use their tangible assets as security when borrowing. Even if companies do 

not use their tangible assets as security, our results support Rajan and Zingales (1995). 

Their theory states that tangible assets offer liquidation value even though they are not 

used as collateral, by ensuring debt holders of receiving payments in case of 

bankruptcy. 
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6.3 Method and Previous Research 

Previous research about the tradeoff theory between financial leverage and operating 

leverage has yielded different results depending on which method has been employed. 

This is especially obvious in the paper by Dugan et al. (1994) who tests the methods 

constructed by Mandelker and Rhee and O’Brien and Vanderheiden. In light of this, it 

is of importance to be critical of our method, since it might have a great impact on our 

results. The need for criticism increases due to the fact that we employ a different 

method than previous studies. We opted to use the direct measurements, financial 

leverage and operating leverage, instead of degree of financial leverage and degree of 

operating leverage, due to the latter not showing any relationship at all. This was 

done with support from previous research by Ferri and Jones (1979) and Kahl et al. 

(2012). The method of choice might face problems with that it is not possible to know 

the exact variable costs and fixed costs, even though good support was found for how 

the cost measurements were built.   

The chosen method distorts the results, but from our data, it is difficult to say 

in which direction and to what extent. E.g. the largest element among the costs is 

labor costs. This item was classified as a variable cost according to Penman’s (2012) 

definition, but it could be argued that a share of those expenses is fixed. The ratio 

most likely varies between companies, suggesting that it is difficult to tell to what 

degree this has affected our results. The result of this would be that operating leverage 

is underestimated, which could affect the relationship. This could of course be offset 

by the fact that the other cost variables defined as fixed costs, e.g. administration 

costs, might work in the opposite direction – in favor of a higher operating leverage.  

As stated earlier, the research on the subject is scarce and has come to 

contradicting results. The research concerning our control variables relationship with 

financial leverage is also rather scanty, which makes it difficult to know what 

correlation to expect between the different variables. The addition of control variables 

meant that the sample size had to be reduced with 13.5% due to outliers. This might 

be a reason for why our degree of explanation still is quite low for both regression 

models. A different approach could have been taken, using a sample of companies 

where the same, substantial amount of outliers would not be found. Such a sample 

could consist of more homogenous companies, e.g. large companies with no extreme 
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sales variability. This problem could also be due to the comparably small size of the 

Swedish market, meaning that - even though the sample is not very large - companies 

vary substantially. The occurrence of such problem would be less likely when 

studying larger markets, even with a larger sample size. A possible solution for this 

would be to divide firms into categories depending on e.g. industry or market 

capitalization. Such a study could give support for the tradeoff theory for certain types 

of companies, while not for others which might face constraint in access to capital or 

inability to change its cost structure due to growing pains. 

Another possibility could be to study a few companies that would allow access 

their cost- and capital structures, in that way you would be certain that the cost figures 

are correct and get higher reliability. This would mean a smaller sample size, but the 

research could instead be conducted over a longer time period. 
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7. Conclusion 

This study investigates van Horne’s tradeoff hypothesis on a sample of Swedish, 

listed companies. The hypothesis states that there is a negative relationship between 

firms’ operating and financial leverage, i.e. that firms actively manage their financial 

leverage in order to obtain a desired total leverage. 

Firstly, our study shows a significant negative relationship between financial 

and operating leverage of 0.214, in line with the tradeoff theory. The degree of 

explanation is rather low which could indicate that balancing the two leverage 

components are not the main priority in risk management in Swedish, listed 

companies. 

Secondly, the adjusted explanatory power (adjusted R2) increases when adding 

control variables, reaching 7.4% with financial leverage as the dependent variable. 

Despite the increase, this means that there are other factors accounting for the rest - 

and lion share - of the change. Such factors could be e.g. industry or market-to-book 

assets ratio.  

Thirdly, we encounter a problem with a great loss of observations when 

adding control variables. Adding more control variables adds to the explanatory 

power, but in our case, removal of outliers decrease the number of observations. A 

possible solution would have been to classify the companies according to different 

criteria, making the data more comparable and decrease the need to remove outliers.  

Lastly, our results should be interpreted with caution due to the untested 

method employed. However, considering the contradicting results of previous studies, 

untested methods could be the solution to more reliable and thereby homogenous 

results.   
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8. Further Research 

Considering the fact that different methods seem to yield inconsistent results, the 

search for an optimal method should continue, rather than conducting research using 

old methods. One possible method could be a study on a smaller sample size, but 

where all data for measuring operating leverage is available, i.e. output and separated 

costs. Such a study could give valuable insights to whether van Horne’s tradeoff 

theory has empirical support. With the results in hand from such a study, accuracy of 

proxies could be tested and improved. Furthermore, since - as far as we can tell - no 

research, besides our study, has been conducted on the Swedish market, such research 

would be of great interest. 
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10. Appendices 

10.1. Appendix A - Translations from Retriever Bolagsinfo 

Sectors 

“Ambassader & internationella org.” has been translated to “Embassies & 

international Organizations” 

“Fastighetsverksamhet” has been translated to “Real estate” 

“Bank, finans & försäkring” has been translated to “Banking, finance & insurance” 

“Offentlig förvaltning & samhälle” has been translated to “Public administration & 

society” 

“Bransch-, arbetsgivar- & yrkesorg.” has been translated to “Trade associations, 

employers' Organizations & professional associations” 

“Jordbruk, skogsbruk, jakt & fiske has been translated to “Agricultural, forestry, 

hunting & fishing” 

 

Cost Defintions 

“Kostnad sålda varor” has been translated to “Cost of goods sold” 

“Försäljningskostnader” has been translated to “Selling expenses” 

“Administrationskostnader” has been translated to “Administration costs” 

“FoU-kostnader has been translated to “R&D costs” 

“Förändring av lager” has been translated to “Change of inventory” 

“Råvaror och förnödenheter” has been translated to “Raw materials and supplies” 

“Handelsvaror” has been translated to “Commodities” 

“Personalkostnader” has been translated to “Labor costs” 

“Övriga rörelsekostnader” has been translated to “Other operating costs” 

“Övriga externa kostnader” has been translated to “Other external costs” 

“Externa räntekostnader” has been translated to “Costs of debt” 

“Övriga finansiella kostnader” has been translated to “Other financial costs” 

“Avskrivningar” has been translated to “Depreciation” 
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10.2. Appendix B - Sample of Annual Reports That Have Been 
Checked for Data Errors 

The following annual reports were randomly chosen to check for data inconsistences 

between them and Retriever Bolagsinfo. All information was found to be correct. 

 

Obducat Aktiebolag Annual Report 2011 

Rottneros AB Annual Report 2009 

Jeeves Information Systems AB Annual Report 2008 

Elanders AB Annual Report 2007 

RaySearch Laboratories AB (publ) Annual Report 2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

36 
 

10.3. Appendix C – Results from DFL/DOL Analysis 

Table 1 

Results from the regression, from our preliminary previous study, with degree of 

financial leverage as the dependent variable and degree of operating leverage as the 

independent variable 

Model	  Summary	   	  	  
Model	   R	   R	  Square	  
DFL&DOL	   0.001	   0	  
ANOVA	   	  	   	  	  
Model	   F	   Sig.	  
F-‐Test	   0.012	   0.99	  
Coefficients	   	  	   	  	  
Model	   Beta	   Sig.	  
(Constant)	   	  	   0	  
DOL	   4.465E-‐006	   0.99	  
Observations	   431	   	  	  
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10.4. Appendix D – Regression Results 

 

Table 2 
FLEV dependent and OLEV independent 
Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 ,214a ,046 ,045 ,21508 
 

a. Predictors: (Constant), OLevRensad 
 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 4,504 1 4,504 97,354 ,000b 

Residual 94,000 2032 ,046   

Total 98,504 2033    
 
a. Dependent Variable: FLevOrensad 

b. Predictors: (Constant), OLevRensad 

Coefficientsa 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 
(Constant) ,532 ,008  63,796 ,000 

OLevRensad -,204 ,021 -,214 -9,867 ,000 
 

a. Dependent Variable: FLevOrensad 
 

Table 3 
FLEV vs. OLEV and control variables 

Model Summaryb 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

Durbin-Watson 

1 ,277a ,077 ,074 ,19743 2,008 
 

a. Predictors: (Constant), LNBookValue, CostofDebt, SalesVar, Tangibility, OLEV 

b. Dependent Variable: FLEV 



 

38 
 

 

 

 

 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 5,685 5 1,137 29,167 ,000b 

Residual 68,409 1755 ,039   

Total 74,094 1760    
 
a. Dependent Variable: FLEV 

b. Predictors: (Constant), LNBookValue, CostofDebt, SalesVar, Tangibility, OLEV 

Coefficientsa 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) ,714 ,028  25,574 ,000 

OLEV -,214 ,023 -,230 -9,173 ,000 

CostofDebt ,004 ,002 ,053 2,244 ,025 

Tangibility ,148 ,026 ,137 5,729 ,000 

SalesVar -,010 ,004 -,066 -2,852 ,004 

LNBookValue -,016 ,002 -,207 -8,129 ,000 
 

a. Dependent Variable: FLEV 

Residuals Statisticsa 

 Minimum Maximum Mean Std. Deviation N 

Predicted Value ,2642 ,6636 ,4823 ,05683 1761 

Residual -,61137 ,58314 ,00000 ,19715 1761 

Std. Predicted Value -3,838 3,191 ,000 1,000 1761 

Std. Residual -3,097 2,954 ,000 ,999 1761 
 

a. Dependent Variable: FLEV 
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Chart 1 

Standardized Residual 
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10.5. Appendix E – Final sample 

AarhusKarlshamn AB (publ) Catella AB Hartelex AB 
Nederman Holding 
Aktiebolag Seco Tools Aktiebolag 

AB Sagax Catella Holding AB 
Hedson Technologies 
International AB (publ) 

Net Entertainment NE 
AB SECTRA Aktiebolag 

ABB AB CellaVision AB Hemtex Aktiebolag Net Insight AB Securitas AB 

Abelco Nordic AB Cellpoint Connect AB Hexagon Aktiebolag NetJobs Group AB 
Selena Oil & Gas 
Holding AB 

Acando AB 
Challenger Mobile AB 
(publ) 

Hexatronic Scandinavia 
AB (publ) 

NeuroVive 
Pharmaceutical AB Semcon Aktiebolag 

Accelerator Nordic AB Cherry AB (publ) Hifab AB New Wave Group AB Sensys Traffic AB 
Addnode Group Aktiebolag 
(publ) Cision AB HiQ International AB NFO Drives AB Senzime AB (publ.) 

Addtech AB 
Commodity Quest AB 
(publ) Holmen Aktiebolag NGS Group Aktiebolag Servage AB (Publ) 

ADDvise Lab Solutions AB 
(publ) 

Community 
Entertainment Svenska 
Aktiebolag HomeMaid AB (publ) NIBE Industrier AB Sigma Aktiebolag 

Aerocrine Aktiebolag 
Concordia Maritime 
Aktiebolag 

Human Care HC AB 
(publ) 

Nischer Aktiebolag 
(publ) SinterCast Aktiebolag 

Agellis Group AB 
Confidence International 
Aktiebolag Husqvarna Aktiebolag Nobia AB SJR in Scandinavia AB 

AIK Fotboll AB Connecta AB Hydropulsor AB (publ) Nolato Aktiebolag Skanska AB 

Aktiebolag Fagerhult Conpharm Aktiebolag Höganäs Aktiebolag 
Nordic Camping & 
Resort AB SkiStar Aktiebolag 

Aktiebolaget Electrolux Consilium Aktiebolag I.A.R. Systems Group AB 

Nordic Electronic 
Procurement Systems 
AB 

Skåne-möllan 
Aktiebolag 

Aktiebolaget Geveko Cortus Energy AB IDL Biotech AB NordIQ Göteborg AB 
Skånska Energi 
Aktiebolag 

Aktiebolaget SKF 
COT-Clean Oil 
Technology AB Image Systems AB Nordkom AB Smarteq AB (publ) 

Aktiebolaget Volvo 
Creative Antibiotics 
Sweden AB 

Impact Coatings AB 
(publ) NOTE AB (publ) Softronic Aktiebolag 

AllTele Allmänna Svenska 
Telefonaktiebolaget (publ) Cryptzone Group AB 

Industrial and Financial 
Systems, IFS Aktiebolag NOVOTEK Aktiebolag Sotkamo Silver AB 

ALM Equity AB CTT Systems AB Indutrade Aktiebolag 
Novus Group 
International AB 

SRAB Shipping 
Aktiebolag 

AlphaHelix Molecular 
Diagnostics AB (publ) 

CWS Comfort Window 
System Aktiebolag Intellecta AB 

Oasmia Pharmaceutical 
AB SSAB AB 

Altero AB CybAero AB 
International Hairstudio M 
& R AB Obducat Aktiebolag Starbreeze AB 

Amasten Holding AB (publ) 
CYBERCOM GROUP 
AB Intrum Justitia AB 

Odd Molly International 
AB Stille AB 

Amhult 2 AB C-Rad Positioning AB 
Invisio Communications 
AB 

OEM International 
Aktiebolag StjärnaFyrkant AB 

Anoto Group AB Dedicare AB (publ) InXL Innovation AB 
Oniva Online Group 
Europe AB Stora Enso AB 

AQ Group AB DEFLAMO AB (publ) Ironroad AB (publ) 
Online Brands Nordic 
AB Studsvik AB 

Aqua Terrena International 
AB DGC One AB Isconova Aktiebolag Opcon Aktiebolag 

Svedbergs i Dalstorp 
AB 

Arcam Aktiebolag (publ) DORO AB ITAB Shop Concept AB Opus Group AB (publ) 
Svenska Cellulosa 
Aktiebolaget SCA 

Archelon Mineral AB (publ) Drillcon Aktiebolag 
Jeeves Information 
Systems AB OraSolv AB SWECO AB (publ) 

Arctic Gold AB (Publ) Duni AB 
JLT Mobile Computers 
AB (publ) Orc Group AB 

Swede resources AB 
(publ) 

Arise Windpower AB Duroc Aktiebolag JM AB Orexo AB Swedish Match AB 

AroCell AB ECOMB AB (publ) 
Jojka Communications 
AB Oriflame Cosmetics AB 

Swedish Orphan 
Biovitrum AB (publ) 

Artimplant AB EcoRub AB 
Josab International AB 
(publ) Ortivus Aktiebolag Swedol AB (publ) 

Aspiro AB Elanders AB KABE AB 
PA Resources 
Aktiebolag SwitchCore AB (publ) 

ASSA ABLOY AB 
Electra Gruppen AB 
(publ) KappAhl AB (publ) Panvest AB Systemair Aktiebolag 

AstraZeneca AB Elekta AB (publ) Kindwalls Bil Aktiebolag Paradox Interactive AB TagMaster Aktiebolag 
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Atlas Copco Aktiebolag Ellen Aktiebolag Klick Data Aktiebolag 
Parans Solar Lighting 
AB (publ) 

Taurus Energy 
Aktiebolag (publ) 

Auriant Mining AB Elos AB Knowit Aktiebolag (publ) PartnerTech AB 
Telefonaktiebolaget L 
M Ericsson 

Autoliv Aktiebolag Elverket Vallentuna AB 
Kopparbergs Bryggeri 
Aktiebolag Paynova AB Tele2 AB 

Avega Group AB Enea Aktiebolag 
Lagercrantz Group 
Aktiebolag Peab AB TeliaSonera Aktiebolag 

Avonova Sverige AB Enjoy Group AB (publ) 
Lammhults Design Group 
AB Pearl Travel AB 

Tigran Technologies 
AB (publ) 

AVTECH Sweden AB (publ) 
Enqvist Varuhus Eftr. 
Aktiebolag Lappland Goldminers AB 

Per & Sara Gastro i 
Helsingborg AB Tilgin AB 

Axfood Aktiebolag 
Eolus Vind Aktiebolag 
(publ). LifeAssays AB (publ) Phonera AB (publ) TracTechnology AB 

Axis Aktiebolag Eurocine Vaccines AB LightLab Sweden AB Pilum AB (publ) 
TradeDoubler 
Aktiebolag 

Axlon Group AB (publ) eWork Scandinavia AB Loomis AB 
PolyPlank Aktiebolag 
(publ) Transcom Aktiebolag 

A-Com AB 
ExeoTech Invest AB 
(publ) Lovisagruvan AB (publ) Poolia AB Transmode AB 

Bahnhof AB (publ) 
Exini Diagnostics 
Aktiebolag Lucent Oil AB Precise Biometrics AB Trelleborg AB 

BE Group AB (publ) Fazer Services AB 
LunchExpress i Sverige 
AB (publ) 

Precomp Solutions 
Aktiebolag (publ) 

True Heading AB 
(publ) 

Beijer Alma AB 
Feelgood Svenska 
Aktiebolag (publ.) Lundin Petroleum AB Prevas Aktiebolag 

TrustBuddy 
International AB 

Beijer Electronics Aktiebolag Fenix Outdoor AB Lyyn AB (publ) Pricer Aktiebolag 

Trygga Hem 
Skandinavien AB 
(publ) 

Bergs Timber AB (publ) Fingerprint Cards AB 
Mackmyra Svensk 
Whisky AB Proact IT Group AB Uniflex AB 

Betsson AB FinnvedenBulten AB 
Malmbergs Elektriska 
Aktiebolag (publ) PROBI Aktiebolag 

Unlimited Travel 
Group UTG AB (publ) 

Betting Promotion Sweden 
AB Firefly AB Massolit Media AB (publ) Proffice Aktiebolag 

VBG GROUP AB 
(publ) 

Bilia AB 
Followit Holding 
Aktiebolag (publ) Maxpeak AB (publ) ProfilGruppen AB VENDATOR AB 

BillerudKorsnäs Aktiebolag 
(publ) 

Forestlight Entertainment 
AB Meda Aktiebolag Rasta Group AB 

Venue Retail Group 
Aktiebolag 

BioGaia AB FormPipe Software AB 
Mediaprovider 
Scandinavia AB 

RaySearch Laboratories 
AB (publ) 

Vindico Security AB 
(publ) 

BioInvent International 
Aktiebolag 

Forsstrom High 
Frequency AB 

MedicPen Aktiebolag 
(publ) ReadSoft Aktiebolag 

Vitec Software Group 
AB (publ) 

Biosensor Applications 
Sweden AB Fortnox Aktiebolag Medirox Aktiebolag Rederi AB Transatlantic 

West International 
Aktiebolag (publ) 

Biotage AB Forwood Aktiebolag Medivir Aktiebolag Rejlerkoncernen AB Wise IT AB 

Biotech-igG AB 
Generic Sweden AB 
(publ) Mekonomen Aktiebolag Relation&Brand AB 

World Class Seagull 
International AB 

Björn Borg AB Genesis IT AB Mertiva Aktiebolag Respiratorius AB (publ) XANO Industri AB 

Bong AB Genovis Aktiebolag 
Micro Systemation AB 
(publ) 

RNB RETAIL AND 
BRANDS AB (publ) XCounter AB 

Bore Tech AB Getinge AB 
Micronic Mydata AB 
(publ) Rottneros AB Xezzex AB 

Boule Diagnostics AB Ginger Oil AB 
Micropos Medical AB 
(publ) RUAG Space AB 

Xtranet Gruppen i 
Stockholm AB (publ) 

Brandworld Sverige AB 
(publ) 

Glycorex Transplantation 
AB (publ) Midsona AB 

Russian Real Estate 
Investment Company 
AB ZetaDisplay AB 

Bredband2 AB Guideline Sweden AB Misen Energy AB (publ) Rörvik Timber AB ÅF AB 

Bringwell AB (publ) Gunnebo Aktiebolag 
Modern Times Group 
MTG AB SAAB Aktiebolag 2E Group AB 

BTS Group AB Götenehus Group AB MSC Konsult Aktiebolag Sandvik Aktiebolag 3L System Aktiebolag 

Bure Equity AB 
H & M Hennes & Mauritz 
AB 

MultiQ International 
Aktiebolag SAS AB 

 
B&B TOOLS Aktiebolag Haldex Aktiebolag MVV Holding AB (publ) Scirocco Aktiebolag 

Cassandra Oil AB Hammar Invest AB (publ) NCC Aktiebolag Seamless Distribution AB 

 


