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EXECUTIVE SUMMARY 
 
This thesis analyses capital structure dynamics in Europe based on a large sample of 1.196 firms between 

2004 and 2014. It begins by mapping the four most prevalent theoretical paradigms within dynamic capital 

structure and points at their predictions of financing decisions of firms. The first is the inertia proposition 

(Welch, 2004) that claims that changes in capital structure are solely driven by equity returns. The second is 

the market timing theory (Baker and Wurgler, 2002) that argues that executives try to time the market by 

issuing equity when share prices are high. The third is the dynamic pecking order theory (e.g. Morellec and 

Schürhoff, 2011), which supports the notion that adverse selection is the main driver behind capital structure 

development. The last is the dynamic trade-off theory (e.g. Fischer, Heinkel, and Zechner, 1989) that 

explains capital structure policy in light of adjustment costs. Empirically it is examined whether firms allow 

their leverage ratio to be determined by varying equity returns or if they try to exploit the market by issuing 

expensive equity. Neither is found to be true. Equity returns only have temporary effects on the leverage 

ratio and companies rebalance their capital structure within 2 to 5 years subsequent to an equity shock. While 

it is true that firms that issue equity for five years have a lower leverage ratio than firms that do not, only 

weakly significant evidence of market timing attempts of European firms has been found. When timing the 

capital markets European firms rely more on debt than on equity, which contradicts conclusions from 

previous research on the US market. This can possibly be attributed to structural changes in European capital 

markets during the investigated time period. It is found that the persistence of equity shocks and market 

timing attempts on leverage is more likely due to adjustment costs and therefore strong evidence for the 

trade-off theory is found. Further, a (S, s) model of capital structure is developed that investigates the 

relationship between firm and macro characteristics and leverage target and range in a multi-period setting. 

Among the firm characteristics the MB ratio, firm size, asset tangibility and profitability are found to have 

the largest impact on capital structure dynamics in Europe. Among the macroeconomic variables the term 

structure is found to have a positive effect on target leverage and the leverage boundaries. This implies that 

companies tend to lever up or allow high leverage levels in times in which the economic prospects are 

promising.   
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Introduction 

CHAPTER 1 
 

Introduction 
 

One of the most important decisions that corporate executives have to make is choosing between different 

sources of funds to finance their businesses. To the degree that managers maximize shareholder value the 

ultimate goal of the financing choice will be determined by what is most valuable to existing shareholders. 

Therefore, firms can choose from internal sources, such as retained earnings, or external sources, such as 

equity or debt, to finance their investments. The outcome of this choice will not only determine the capital 

structure of the firms but has also implications for a firm’s return on equity and consequently the risk and 

return trade-off of their investors. If the return on investment of debt-financed projects exceeds the costs of 

debt financing, additional leverage will likely increase the return on equity and be in the interest of the 

shareholders. Additional debt financing can, however, also be detrimental. For instance, this may be the case 

if debt financing imposes excessive risks either due to a high project risk that outweighs the expected return 

or due to increased liquidity and solvency risk caused by the inability to meet financial obligations to 

creditors. This choice between different sources of finance has been particularly challenging for European 

firms during recent years when the European economies and capital markets have gone through major 

uncertainties and large disruptions in the costs of debt and equity financing (Gatti and Chiarella, 2014). 

Consequently, the financial crisis has led to a turning point in capital structure dynamics resulting in a 14 

percentage points increase in average debt-to-equity ratios of non-financial companies within the euro area 

between the per-crisis period (2000 to Q2 2008) and thereafter (Q3 2008 to Q4 2012) (European 

Commission, 2013). In its quest for understanding of what drives the capital structure of firms, academia has 

generated a long stream of corporate finance research. Starting from Modigliani and Miller’s (M&M) (1958) 

early irrelevance theory, several branches of static capital structure theories evolved. One branch was 

established by Kraus and Litzenberger (1973), who argued that firms balance tax savings and bankruptcy 

costs from debt financing. This became known as the trade-off theory. A second branch traces back to Myers 

(1984), who stated that firms are prone to adverse selection and favor internal sources of finance from 

retained earnings over debt and debt over equity financing. This became known as the pecking order theory. 

These perspectives are essentially static in nature because they describe how firms optimally set their capital 

structure in a single time period setting. Research has shown that the static theories do not explain capital 

structure observations in a satisfactory manner. This may be because managers do not settle on one capital 

structure throughout the lifetime of a company, but continuously adjust their capital structure, as internal and 

external factors change. Therefore, it is necessary to investigate capital structure in a multi-period setting if 

the full width of capital structure policies is to be understood.  
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1.1 Problem Statement 

Based on the fundamental contributions of static capital structure theories, further streams of research on 

dynamic capital structure theories developed, which describe changes to the capital structure over multiple 

time periods. These include perspectives regarding the relation between the capital structure of firms and 

capital market dynamics as well as dynamic advancements of the fundamental static theories.  

As will be presented there is a considerable body of theoretical publications in many of these fields of 

dynamic capital structure research. However, while substantial empirical arguments have been brought 

forward for some theories, only few agreements have been reached and merely using descriptive statistics 

can only give an incomplete picture of dynamic capital structure choices. Moreover, most empirical 

contributions stem from data that is focused on the United States. Taking into account that capital market 

dynamics and a firm’s financing decisions can differ by market characteristics, jurisdiction and culture, an 

overrepresentation of evi dence from the US might lead to potentially biased conclusions. For example, a 

survey of US firms by Graham and Harvey (2001) offers only mixed support for trade-off related 

motivations of the financing policies of firms. They find that only 10% of firms follow a strict debt-equity 

target, whereas 19% have no target ratio. Similarly, their results give only modest support for pecking order 

related considerations. In contrast, Bancel and Mittoo (2002) address European firms and find that trade-off 

related motivations seem more important for European firms while pecking order related motivations seem 

less relevant.  

This paper addresses the shortcomings of existing empirical research on capital structure dynamics. It, 

therefore, has two main contributions to the existing literature. Firstly, it offers a comprehensive comparison 

of dynamic capital structure theories and tests them empirically. Secondly, the paper analyzes capital 

structure dynamics in Europe; a region that has previously been underrepresented in empirical research. 

Specifically, the paper addresses the following problem: 

What are the drivers behind capital structure dynamics for European firms? 

To fully answer the problem statement the problem is divided into three subcomponents. Answering the 

questions associated with each subcomponent enables an answer to the overall problem. The following 

outlines the procedure of analysis: 

a. Which predictions about the financing choices of firms can be derived from major theories of 

dynamic capital structure? 

The paper will lay out four main pillars of dynamic capital structure theory and point at their 

predictions of financing decisions of firms. One pillar is the inertia proposition (Welch, 2004), 

which raises the question whether firms exert any influence on their capital structure. The second 

pillar is the market timing theory (Baker and Wurgler, 2002), which focusses on whether or not firms 

attempt to exploit favorable equity capital market conditions when changing their capital structure. 

The third pillar is the dynamic pecking order theory (e.g. Morellec and Schürhoff, 2011), which 
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supports the notion that adverse selection drives capital structure developments. The last pillar is the 

dynamic trade-off theory (e.g. Fischer, Heinkel, and Zechner, 1989), which describes dynamic 

capital structure choices to reach target leverage in the presence of adjustment costs.      

b. Which theory has most explanatory power for capital structure patterns of European firms? 

The applicability of above-mentioned theories will be tested empirically based on data of European 

firms. In order to do so, the theoretical predictions, as well as previous empirical findings, will be 

used to derive testable hypotheses about motivations behind capital structure decisions. These 

hypotheses will address three possible explanations of capital structure patterns that relate to a firm’s 

motivations to, firstly, work against equity capital market-induced changes to the capital structure, 

secondly, exploit times of favorable market conditions when raising capital and, thirdly, defer 

changes to capital structure due to adjustment costs.    

c. What are the effects of firm characteristics and macroeconomic factors on capital structure 

dynamics of European firms? 

Previous theoretical and empirical findings will also be used to form hypotheses regarding the effects 

of specific firm characteristics and macroeconomic factors on capital structure dynamics of 

European firms. Here, observable proxy variables will be defined and their effects on leverage will 

be analyzed based on the application of an (S, s) model, where firms follow dynamic trade-off 

considerations. The application of an (S, s) model serves as a unique contribution to the empirical 

literature on capital structure dynamics since the model has to the authors’ knowledge not yet been 

applied to European data. 

 

1.2 Structure of the Paper 

The paper is structured as follows: The remainder of chapter 1 describes the scope of the paper and explains 

which aspects are not covered. Chapter 2 lays the theoretical foundation of the paper and gives an overview 

of the relevant previous literature on capital structure theories. It begins with the description of static theories 

(section 2.1), which predict capital structure decisions in a one-period setting and continues with dynamic 

theories (section 2.2), which explain capital structure dynamics in a multi-period setting. Therefore, section 

2.2 answers the first subcomponent of this paper’s problem statement. Chapter 3 uses theoretical predictions 

and previous empirical findings to develop testable hypotheses regarding the problem statement’s second 

(sections 3.1 to 3.3) and third subcomponents (section 3.4).  

Subsequently, the paper turns to the empirical analysis of capital structure dynamics. Chapter 4 introduces 

the underlying data. It explains the selection process of the sample of European firms (section 4.1) and 

specifies the variables used (section 4.2). After chapter 5 has presented the descriptive statistics, chapter 6 

proceeds with the statistical tests of the previously described hypotheses. Specifically, sections 6.1 and 6.2 
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refer to the question whether the inertia proposition, the market timing theory or the dynamic trade-off 

theory is most suitable to explain capital structure patterns. This answers the second subcomponent of the 

paper’s problem statement. Section 6.3 then answers the third subcomponent by analyzing the effects of firm 

characteristics and macroeconomic factors on capital structure dynamics. Subsequently, section 6.4 provides 

a time series discussion of the findings and section 6.5 discusses the limitations of the paper. Finally, chapter 

7 provides a conclusion.   

 

1.3 Scope of the Paper 

The aim of this paper is to enrich the preceding empirical discussion by answering the question, what the 

drivers behind capital structure dynamics for European firms are. The conclusions drawn from this paper will 

be based on econometric analyzes of quarterly financial information of 1.196 European firms from 2004 to 

2014 in the main dataset. This allows the derivation of strong empirical insights from a region that has 

previously been underrepresented in empirical studies. However, two forms of restrictions limit the scope of 

this paper’s analyzes and the associated conclusions that will be drawn. The first form originates from the 

choice of data while the second originates from underlying theories of capital structure dynamics.  

The paper’s scope is most affected by the choice of data in the empirical analysis. Conclusions that are 

drawn from this paper are foremost applicable to firms in the countries that are represented in the data set. 

Therefore, the conclusions are restricted to firms that are legally registered in Austria, Belgium, Denmark, 

Finland, France, Germany, Italy, the Netherlands, Spain and the United Kingdom. It is likely that differences 

in capital structure dynamics exist between these countries. This can be due to differences in jurisdictions 

and differently developed capital markets (Rajan and Zingales, 1995). However, the analysis of such 

differences is not analyzed in this paper. Additionally, the conclusions about drivers of capital structure 

dynamics are only applicable to the underlying conditions in the analyzed time period from 2004 to 2014. 

Since different debt types have dissimilar terms and risk profiles Rauh and Sufi (2010) argue that it is 

necessary to distinguish between different kinds of debt. However, in order to allow commensurability with 

findings of previous research debt is considered as one entity. Also, due to the availability of financial 

information, the dataset is restricted to publicly listed firms and conclusions about firms with other 

ownership structures are not covered. The separation of ownership and control in publicly listed firms can be 

the source of corporate governance related explanations of capital structure dynamics. These are, however, 

not included in this paper's analyzes, as it focusses on pure finance related objectives. Due to the large 

distortions that the European financial sector has seen during the investigated time period, financial 

institutions have been facing increasing capital structure restrictions based on national and international 

regulatory initiatives (Greenlee, Kelly, Fogarty, Dutta and Baraybar, 2011). Since regulatory effects are not 

within the scope of this paper, financial institutions have been disregarded and the conclusions on capital 
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structure dynamics are not applicable to this sector. As with differences between countries, differences 

between industries are disregarded. It could be the case that e.g. differences in market environments lead to 

differences in financing policies between industries. The analysis of such differences will not be covered in 

this paper. 

Besides the choice of data, the scope of this paper is also restricted by the theories, which are discussed in 

this paper. The investigated theories are abstract models of real firms’ capital structure policies and can 

therefore only be tested to the extent that observable proxies for the theoretical model parameters can be 

found and empirical regression models can be developed. This has two implications. Firstly, where suitable 

proxies can be found, the investigations of this paper do not aim to calculate an optimal capital structure for a 

firm or even make predictions about future capital structures. It is rather the understanding of firms’ 

motivations behind observed capital structure changes that this paper aims to investigate. Secondly, theories, 

where suitable proxies and empirical regression models cannot be found, are not tested within this paper. 

This mainly applies to the dynamic pecking order theory. Here, previous research has so far not brought 

forward a testable regression model.  
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2. Literature Overview 

CHAPTER 2 

 

Literature Overview 
 

This chapter will introduce the fundamental concepts of capital structure theory that are necessary to the 

understanding of firms’ dynamic financing policies. It will lay out the theoretical fundament for later 

chapters of this paper. Section 2.1 starts with a brief overview of the basic foundations of static capital 

structure theories such as Modigliani and Miller’s capital structure propositions, and the contributions of 

static trade-off and pecking order theory. Thereafter, section 2.2 addresses theoretical contributions to the 

understanding of capital structure dynamics.   

 

2.1 Foundations of Static Capital Structure Theories 

M&M’s (1958) publication about the irrelevance of capital structure is widely recognized as the landmark 

paper within modern business finance (Stiglitz, 1988) and has for almost six decades been the fundamental 

article within capital structure research (Frank and Goyal, 2008). M&M’s irrelevance proposition only 

applies under the assumption of perfect capital markets (Parum, 1987). The divergence from this strict and 

unrealistic assumption has led to two major theories of static capital structure. The first is the trade-off theory 

according to which firms balance tax benefits of debt with either bankruptcy costs by incurring debt, or 

agency cost due to conflict costs among stakeholders. The second is the pecking order theory that predicts 

enhanced use of funds that entail the least asymmetric information. In the following M&M (1958 and 1963) 

will briefly be covered.
1
 Subsequently, brief overviews of the static trade-off and the pecking order theories 

will be presented. These serve as a fundament for the discussion of dynamic theories of capital structure in 

section 2.2. 

 

M&M (1958 and 1963) describe the implications of firms’ choice between equity and debt financing under 

the assumption of perfect capital markets.
2
 The choice of security types determines how the cash flows that a 

firm’s assets generate are distributed between equity and debt holders. Since the firm and the investors are 

assumed to have equal access to equity and debt capital markets, it allows investors to create homemade 

                                                 
1 Proposition III will be disregarded since it focuses on investment policy (Modigliani and Miller, 1958). 
2 Perfect capital markets implies: (1) Absence of frictions in capital markets, (2) agents’ ability to lend and borrow at the risk free rate, absence of (3) 

taxes and (4) bankruptcy costs, (5) companies’ ability to freely issue equity and debt, (6) future earnings from operation is for each company 
presented by a subjective stochastic variable, (7) all companies have the same operational risk that is constant over time, (8) company earnings are 

constant, (9) all income is paid out as dividends, and (10) all market participants have the same information regarding the return to the firm. 

Assumptions 1 – 9 are from Modigliani and Miller (1958). Assumption 10 was initially not stated in Modigliani and Miller (1958), but afterward 
added by Stiglitz (1988). 
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leverage. If an investor has a preference for more leverage the investors can borrow capital and use the 

money to invest in a company. Conversely, if the investor believes that a company is too highly leveraged 

the investor can create a portfolio containing shares in the leveraged company and bonds in the same 

proportion as the leveraged company. Therefore, investors’ ability to create homemade leverage implies that 

leveraged firms are not traded at a premium relative to unleveraged companies. This leads to the M&M 

proposition I regarding the irrelevance of firms’ capital structures. Proposition I is expanded by proposition 

II that shows that the cost of equity depends on the return on assets, the cost of debt, and the debt-equity 

ratio. Increasing leverage will lead to higher expected equity returns while the average cost of capital of all 

securities will remain unchanged (M&M, 1953). This is a consequence of the homemade leverage 

phenomena described above. In M&M (1963) the assumption of the absence of taxes is relaxed, and it is 

shown that the optimal capital structure is 100% leverage, if interest expenses are tax-deductible. This is 

because there are only benefits and no additional costs by debt financing. Accordingly, M&M prove that 

under the consideration of income taxes proposition I becomes invalid and companies should optimally 

finance all their investments with debt. In reality, purely debt-financed companies are practically non-

existent. Therefore, subsequent research focused on proving that M&M’s (1963) conclusion is invalid in the 

presence of bankruptcy costs and agency costs among others.  

 

A fundamental result of this research is the static trade-off theory, which consists of two branches, according 

to which firms balance the benefits and costs of debt. Accordingly, an optimal capital structure is determined 

by the equality of marginal benefits and marginal costs of debt (Myers, 1984). As a result, rational 

executives will take their optimal leverage ratio as their target. The first branch bases costs of debt financing 

on bankruptcy costs, whereas the second branch relates costs of debt to agency costs. Both of them deserve 

further elaboration. 

Under the first branch of static trade-off theory costs of bankruptcy are assumed to be known and firms can 

use them to determine the optimal capital structure (Parum, 1987). Kraus and Litzenberger (1973) introduced 

a state preference model that determines the optimal capital structure at the point where the benefits and 

costs of debt are balanced. The benefit of increased debt financing is the increased tax shield due to tax 

deductibility of interest expenses. However, growing debt financing will increase the direct and indirect 

bankruptcy costs. Direct bankruptcy costs contain fees for lawyers and auditors if a company goes bankrupt. 

The indirect bankruptcy costs are the costs of potential financial distress such as increased interest expenses 

when taking a new loan or distrust of the firm’s stakeholders (Hillier, Grinblatt, and Titman, 2008). 

Bankruptcy costs, especially of indirect nature, are not easily quantifiable. This makes it difficult to set up a 

model that accurately calculates the optimal proportion of equity and debt while taking bankruptcy costs into 

account (Parum, 1987). 
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The second branch of the static trade-off theory is related to agency costs, which were first formulated by 

Jensen and Meckling (1976). They arise from conflicts of interest between a company’s managers, 

shareholders, and debt holders because of asymmetric information. Differently to the first branch of the 

trade-off theory, the agency cost branch to a high extent disregards the costs of debt financing on bankruptcy 

costs. One agency conflict is between managers and shareholders. Managers may entrench themselves with 

valuable company perks or use excess cash to overinvest in order to benefit from personal gains associated 

with company growth. One solution to mitigate this agency problem is to increase interest expenses by 

mounting the amount of debt. This will remove excess cash and improve management’s investment 

discipline (Jensen and Meckling, 1976). However, an increasing debt level may give rise to another agency 

conflict between shareholders and debt holders (Jensen, 1986). Since shareholders’ equity investment in a 

company is comparable to a call option, their investment has an unlimited upside, but a limited downside, 

because the shareholders cannot lose more than they invested. As a result, it is in the shareholders’ interest 

that the company pursues risky projects. Debt holders, however, have both a limited upside and downside 

and consequently want the company to pursue less risky projects.
3
 Through their voting rights shareholders 

have more power to decide what investments the company should pursue, leading to increasing costs of debt 

and therefore agency costs (Jensen and Meckling, 1976). Therefore, according to the agency cost theory, the 

optimal capital structure is at the point in which the sum of agency cost from equity and debt is minimized 

(Harris and Raviv, 1991).  

 

Besides their relevance for agency costs considerations, the presence of asymmetric information is also 

driving capital structure decisions according to the static pecking order theory, which was pioneered by 

Myers (1984) and Myers and Majluf (1984). It is assumed that managers have the objective to maximize 

existing shareholders’ wealth. The existing shareholders act as passive investors and will consequently, not 

purchase newly issued shares or bonds. Investors will evaluate the company’s shares according to their 

knowledge about the existing assets in the company and potential future projects. If issuing equity dilutes the 

value of existing shares severely, companies with highly valued assets might choose not to invest in 

profitable projects. The reason for the dilution effect by issuing equity is an example of Akerlof’s (1970) 

lemon problem. The market believes that managers, who have better company information than outsiders, 

will only issue equity when their company’s shares are overvalued. As a result issuing equity serves as a bad 

signal that will affect the company’s share price negatively and lead to underinvestment (Myers and Majluf, 

1984). Since there are no adverse selection problems when using internal funds, the company prefers to use 

retained earnings when doing investments. Although, there are adverse selection problems associated with 

equity and debt, companies prefer to finance their investments with debt over equity. This is because the 

value of debt is less sensitive to the true value of the share price compared to equity (Myers, 1984).  

                                                 
3 This effect is enforced by the fact that debt holders have a higher priority claim on the company’s remaining assets compared to equity holders in the 
case of bankruptcy (Djankov, Hart, McLiesh and Shleifer, 2008). 
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Contrary to the trade-off theory no optimal capital structure exists according to the pecking order theory. 

Rather, capital structure changes are a sign that a company does not have access to favored sources of 

finance, i.e. retained earnings or debt to finance their investments.  

 

2.2  Dynamic Expansions of Static Capital Structure Theory 

The aforementioned theories describe firms’ capital structure decisions in a one-period setting. Obviously, 

this does not match the reality of how businesses’ financing decisions are made and several determinants of 

leverage that stem from a multi-period setting are naturally not incorporated in static theories. For instance, 

static trade-off theories do not consider the role of internally or externally induced changes to firms’ equity 

value. In that regard, Frank and Goyal (2008) point out that the existence of retained earnings, as an example 

of an internally induced change in equity from one period to another, points to the inappropriateness of the 

static trade-off theory. Similarly, it can be argued that firms regard capital market driven share price shocks 

as important determinants of their financing choice. This might argue against the alleged unattractiveness of 

equity issues as proclaimed by the static pecking order theory. Furthermore, static theories do not incorporate 

situations, in which firms let leverage divert from what these models identify to be optimal – an issue that 

will play an important role throughout this paper.   

This section, therefore, introduces dynamic expansions of static capital structure theories and addresses four 

aspects. It starts with briefly introducing the claim that firms in a dynamic setting do not work against 

externally induced changes to the capital structure. This has become known as the inertia proposition and is 

described in part 2.2.1. Thereafter, in part 2.2.2 the theory of firms’ attempts to time equity markets is 

introduced, before the dynamic pecking order theory is covered in part 2.2.3. Finally, part 2.2.4 introduces 

the dynamic trade-off theory. 

 

2.2.1 Inertia Proposition 

 

In a dynamic setting, market leverage ratios of publicly listed firms are influenced by how their share prices 

evolve. Positive shocks to share prices are therefore associated with decreasing leverage ratios.
4
 In this 

context, some scholars examine whether firms actually exert any influence on their capital structure or 

whether leverage ratios are rather determined by passive inertia. A prominent example of this stream of 

research is the work by Welch (2004), who finds that capital structure is determined exogenously since it is 

to a large extent driven by stock returns. Accordingly, companies are inert when it comes to their capital 

structure policy and equity shocks can have a significant and persistent effect on leverage ratios. While 

firms’ issuing activity of debt and equity securities is reckoned to be substantial, the argument goes that 

                                                 
4 Market leverage refers to the ratio of a firm’s book value of debt to the sum of its market value of equity and book value of debt. A more in-depth 
definition of different leverage ratios follows in part 4.2.1. 
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companies seem not to use their influence on capital structure to work against equity shocks. Since the claim 

of this research stream is based on empirical findings, as opposed to a theoretical model, it is referred to as 

the inertia proposition throughout this paper.  

 

As will be shown in this paper, in a multi-period setting firm’s capital structure policies consist of periods of 

discrete refinancing events and periods of inactivity. The identification of what determines activity and 

inactivity is the subject of almost all streams of research on capital structure dynamics. Accordingly, several 

explanations for firms’ alleged passivity with regard to their capital structure can be found.  

One explanation of Welch’s (2004) findings might be the presence of adjustment costs associated with 

security issuances of repurchase. These can be significant and thus lead companies to decide not to adjust 

their capital structure. As Myers (1984) points out companies that experience high adjustment costs will 

frequently over a longer period deviate from their desired leverage ratio. According to this view, which is 

congruent with the dynamic trade-off theory, it is market imperfections that prevent companies from 

instantaneously adjusting their capital structure following an equity shock (Gygax, Wanzenried, and Wu, 

2013). A further explanation is given by Byoun (2007), who emphasizes that companies, which to a high 

extent are financially constrained are more likely to absorb equity shocks instead of rebalancing relative to 

companies with few financial constraints. Debt covenants and weak access to debt capital markets can hinder 

companies from issuing debt. Similarly, fear of share dilution and poor access to equity capital market can 

prevent companies from issuing equity. Finally, executives’ alleged passivity with regard to their capital 

structure policy may indicate that they have more focus on pursuing their own interests instead of 

maximizing firm value. Wanzenried (2003) finds that the degree of executives’ inertia behavior is dependent 

on their compensation scheme. Moreover, Morellec, Nikolov, and Schürhoff (2012) reveal that internal and 

external corporate governance has a significant impact on firms’ financing policy. They come to the 

conclusion that heterogeneity in leverage ratios is partly determined by differences in agency costs across 

companies.  

 

2.2.2 Market Timing and Managerial Entrenchment Theory 

 

Another implication of capital structure decisions in a multi-period setting is that firms could exploit 

temporal peaks in capital market’s valuation of their own securities. Most prominently, this view has been 

brought forward by Baker and Wurgler (2002), who argue that companies engage in equity issues when they 

perceive their equity as overvalued, and issue debt when they perceive their equity as undervalued. Firms’ 

decisions to actively change their capital structure are therefore regarded as a consequence of fluctuating 

share prices. Most modern financial theories are based on the assumption of efficient markets, in which 

issuing timing should be irrelevant Marsh (1982).
 
Nonetheless, Graham and Harvey (2001) and Bancel and 
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Mittoo (2002) find that companies regard timing considerations as important. Baker and Wurgler (2002) 

point at two types of equity market timing theories, which lead to similar results. The first assumes both 

managers and investors to be rational while the second is based on irrationality. Both branches of the market 

timing theory are based on asymmetric information.  

The managerial entrenchment theory has strong similarities with the market timing theory, but instead of 

exploiting new investors as the market timing theory predicts, managers attempt to exploit existing investors 

(Baker and Wurgler, 2002). As stressed by Morellec, Nikolov, and Schürhoff (2012) the managerial 

entrenchment theory has multiple elements coming from the corporate governance theory, which is beyond 

the scope of this paper (see section 1.3). Therefore, the predictions from this class of models will only be 

described briefly. 

 

In the first form of market timing theory, it is assumed that the degree of adverse selection varies over time 

or across companies (Lucas and McDonald, 1990; Korajczyk, Lucas, and McDonald, 1991). Managers will 

try to issue equity in times when the asymmetric information is minimal. Consequently, it is expected that 

companies issue equity shortly after favorable information releases and company announcements. Following 

such a company announcement, information asymmetry between insiders and outsiders drops, resulting in a 

lower cost of equity. The decrease in cost of equity leads to higher equity values and thus, a higher market-

to-book (MB) ratio. Accordingly, varying MB ratios are informative of changes of asymmetric information 

in the market. In the case that costs associated with deviating from the optimal capital structure are minor 

relative to the issuing costs, historical MB ratio variation could have permanent effects on leverage (Baker 

and Wurgler, 2002).  

The second form of market timing theory assumes irrational investors or managers and considers time erratic 

mispricing. Managers believe that they can time the market, resulting in equity (debt) issuance when 

managers believe that the share price is over- (under-) valued. If a company does not have any target 

leverage ratio, managers will not reverse their capital structure decision if the equity is perceived to be 

valued correctly, leading to long-term effects on capital structure (Baker and Wurgler, 2002; Sinha and 

Ghosh, 2013). Therefore, companies’ capital structure is a reflection of the cumulative outcome of 

attempting to time the market (Tsyplakov, 2008). Kayhan and Titman (2007) present a modified timing 

measure in which the firm’s MB ratio relative to its historical MB ratio and the MB ratio of firms in general 

drive the equity issue decision. A relatively high average MB ratio and financing deficit
5
 compared to the 

market, will lead to a lower leverage ratio. Baker and Wurgler (2002) find that leverage is inversely related 

to the historical MB ratio and that market timing attempts have a persistent effect on leverage ratios. 

Moreover, it is emphasized that the significance of the historical MB ratio is inconsistent with the trade-off 

                                                 
5 Financing deficit refers to required external capital. 
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theory. They argue that market timing attempts would not have persistent effect on capital structure if the 

trade-off theory was true.   

 

Zwiebel (1996) provides another aspect of market timing called the managerial entrenchment theory. Equity 

financing is facilitated by high company valuations and promising future investment while allowing 

entrenchment possibilities for managers. To prove their credibility, managers voluntarily increase debt levels 

to constrain themselves from potential future overinvestment. Increased leverage constrains managers 

because once a creditor is unpaid the model assumes that managers will be ousted, forcing managers to 

become more disciplined with corporate funds to prevent bankruptcy risk in elevating too much (Thomas 

and Wang, 2011). Entrenched managers have to balance their overinvestment possibilities and risk of 

inefficiency to avert potential takeovers (Zwiebel, 1996).  

 

2.2.3 Dynamic Pecking Order Theory 

 

Myers and Majluf (1984) illustrate that debt financing is preferred to equity financing in a static setting and 

that this can lead to underinvestment. The prevalence of underinvestment under asymmetric information is 

due to the fact that financing of new investments can dilute the value of existing shares and harms existing 

shareholders. Despite the importance of the static pecking order theory and the need to expand this theory 

into a dynamic setting
6
, to date no dynamic pecking order model that is fully satisfying has been developed.

7
 

In the following a general overview of dynamic pecking order models is provided and thereafter, selected 

models are investigated further. Because of the lack of an adequate and testable model the validity of this 

branch of dynamic capital structure theory will not be tested empirically.  

 

An interesting framework that builds upon asymmetric information is Morellec and Schürhoff’s (2011) 

continuous-time real options model. They introduce a dynamic component, by assuming that companies 

have the flexibility to time their investments. By illustrating that investment timing can serve as a signaling 

device that most often favors equity financing to debt financing, they indicate that Myers and Majluf’s 

(1984) pecking order theory doesn’t apply in a dynamic setting. Hennessy, Livdan, and Miranda (2010) 

develop another dynamic model regarding companies’ financing decision under asymmetric information. 

They differentiate between firms of a “good” and a “bad” type, where good type firms receive higher profit 

flows than bad type firms once the project is completed. The paper’s finding is that the static pecking order 

theory only is partly true. Bad type companies do not use debt, whereas good type companies always use 

                                                 
6 It is not possible to analyze the dynamic  pecking order model econometrical, and most empiric studies testing the static pecking order theory such 
as comprehensive studies conducted by Helwege and Liang (1996), Frank and Goyal (2003), and recently Leary and Roberts (2010) only find weak 

evidence for this theory.  
7 In a working paper from 2011, Clausen and Flor argue that to date no dynamic pecking order model that contains all the relevant dynamics is 
developed. 
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financing that is the least information sensitive, such that good companies prefer financing their investments 

with debt instead of equity. In the following Morellec and Schürhoff's (2011) model is presented,
8
 and 

afterward, Strebulaev, Zhu, and Zryumov's (2014) model is used to predict companies’ capital structure 

policy when some of Morellec and Schürhoff's (2011) assumptions are relaxed.  

 

Morellec and Schürhoff (2011) model firms’ dynamic investment and financing decisions under asymmetric 

information. The model assumes competitive financial markets, direct investment costs I that are constant 

and irreversible and risk-neutral agents, who discount their cash flow with the constant rate r.  

A firm has the opportunity to finance a valuable real investment. Since the firm does not have sufficient 

internal funds it will need to issue equity or debt to cover the cost of investment. Besides of the financing 

choice the firm can decide the timing of the investment and consequently, has a valuable real option to 

invest. If the company invests it will obtain a continuous stream of cash flows, leading to a cash flow after 

constant operating expense of  

 

fX
tk


 

 

where   is the expected cash flow and f is the constant and strictly positive operating expense. k specifies 

the firm type and is consistent with Hennessy et al. (2010) with good and bad type firms being indicated by 

 and  respectively, and only investors with perfect information can distinguish between good type 

firms and bad type firms. Cash flows from doing the investment are higher for good type firms than for bad 

type firms. Consequently 0
bg .

t
X is an observable positive cash flow shock that changes according 

to the function 

 

0,
0
 XdZXdtXdX

tttt


 

 

where   is the growth rate that satisfies r , and   is the volatility which is larger than 0, and  
0tt

Z  is a 

standard Brownian motion. Before the investment is conducted the firm is entirely financed by equity.  

The good type firm is less dependent on the size of the shock  
t

X  relative to the bad type firm, and 

therefore, fX
tk
  will more frequently be true for the good type firm since bg

 . For this reason the 

model predicts that a good type firm will invest earlier since it will invest for lower values of
t

X .  

 

                                                 
8 Morellec and Schürhoff's (2011) model is an adaption of Myers and Majluf (1984) and McDonald and Siegel (1986). 

 g  b

(2.1) 

(2.2) 
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Source: Clausen and Flor (2011) and own contribution 

Figure 2.1 – Cash flow and investment thresholds 

 

 

When only equity financing is possible and information are symmetrically distributed, meaning that 
k

 is 

known by insiders and outsiders, the good and bad type companies will choose different investment 

thresholds. Because bg
 the good firms' investment threshold will be lower than that of the bad firms 

since the good type firms do not require as large a shock as the bad type firms, bg
XX   (see figure 2.1). As 

there is no information asymmetry, issued securities will be priced fairly. In the presence of asymmetric 

information, the bad type firm has an incentive to mimic the good type in order to sell overpriced securities. 

This results in three possible equilibria: pooling in equity, separating in debt, and separating in equity. In the 

following separating in equity will not be covered, as this equilibrium is not affected by the capital structure 

policy directly.  

 

In the pooling in equity equilibrium both good type and bad type issue funds and invests simultaneously. 

This raises the value of the bad type firm and decreases their cost of investment, and decreases the value of 

the good type firm and raises their cost of investment. The decrease in benefits and increase in costs for the 

good type firm results in the good type firm delaying their investment and the increase in benefits and 

decrease in costs for bad type firms results in the bad type firm speeding up their investment. The increase in 

cost of external capital for good type firms, will give them an incentive to impose mimicking costs for the 

bad firms in order to separate (Morellec and Schürhoff, 2011).  

 

In the separating in debt equilibrium the good type firm receives the incentive to finance its investments 

with debt. Adding debt to companies’ capital structure increases the bankruptcy cost. Since a good type firm 

has a lower probability of bankruptcy and as a consequence lower bankruptcy costs than a bad type firm has, 

it enjoys greater advantages from leverage. The increased leverage serves as a signaling device. The 
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associated bankruptcy costs are therefore called signaling costs. The additional signaling costs make good 

type firms invest later than they would in a world with symmetric information. An announcement that a 

company will finance their future investment with debt will lead to positive returns because investors will be 

able to distinguish the good type firms from the bad type firms. As a result, the model predicts that a good 

type firm will finance their investment with more debt compared to a bad type firm.  

 

Touching upon Morellec and Schürhoff (2011) model’s theoretical limitations Clausen and Flor (2015) 

emphasize that Morellec and Schürhoff’s (2011) assumption that managers cannot terminate projects that 

they initiated is not intuitive since operating expenses will arise once the real option is exercised. Hence, it is 

likely that cash flows generated by the project turn negative if the cash flow shock develops very 

unfavorable. Furthermore, Clausen and Flor (2015) imply that Morellec and Schürhoff’s (2011) model may 

not be comparable to Myers and Majluf (1984) and Myers (1984) because Morellec and Schürhoff (2011) 

neglect companies’ assets in place, which is an essential part of Myers' (1984) pecking order theory.  

 

In Morellec and Schürhoff’s (2011) model the firm type is not revealed as long as no investments are done 

Strebulaev et al. (2014). This is because the model is built around the unrealistic assumption that the 

company does not have any assets before the investment (Clausen and Flor, 2015). Strebulaev et al. (2014) 

add an additional layer of complexity and makes the model’s assumptions more realistic. Investors are able 

to identify the type of the company by observing the cash flows that its existing assets generate and by 

assessing the riskiness of the investments. According to the model, companies have to balance the high 

underwriting cost of equity and the enhanced risk of losing the existing assets upon default when issuing 

debt. Therefore, an investment decision that companies face is how to minimize the sum of the additional 

cost of issuing equity and the additional cost of default by issuing debt. This means that if a company 

receives the opportunity to invest in a profitable but risky project, which will increase the company’s 

business risk substantially, it may issue equity instead of debt to reduce its overall risk profile. As a result, 

even a good type firm that has abundant access to debt capital markets may choose to issue equity instead of 

debt in order to keep its bankruptcy costs at a manageable level. As a consequence, the model predicts that 

relatively safe projects are financed with debt, and relatively risky projects are financed with equity. This 

conclusion is a partial violation of the Myers and Majluf’s (1984) static pecking order theory, however, is 

consistent with the proved fact that relatively small high growing firms prefer equity over debt (Strebulaev et 

al., 2014).  
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2.2.4 Dynamic Trade-off Theory 

 

Based on the static trade-off considerations that lead firms to choose their capital structure dependent on the 

benefits and the costs of debt financing, a dynamic trade-off theory evolved that tries to explain how 

optimally to balance this trade-off in a multi-period setting. In the following these models will be further 

explored. The subsequent section is divided into two subsections. The first covers the fundamental model by 

Fischer et al. (1989) and elaborates on succeeding and refined dynamic trade-off models. The second 

describes different types of transaction costs and how these affect optimal refinancing policy.  

 

2.2.4.1 Dynamic Trade-off Models 

 
Frank and Goyal (2009) point out two general ideas behind dynamic trade-off models. Firstly, an optimal 

capital structure choice in any period depends on what is optimal in the following period. Therefore, the 

expected optimal financing choice in the subsequent period will determine what is optimal in the first period. 

Secondly, optimality is determined by comparing the rate of return achieved by the firm with the rate of 

return achieved by its investors. Capital should be in the hands of the party that achieves the highest rate of 

return, which justifies the external financing choices of firms via issues or repurchases of securities. In a 

dynamic context, firms need to choose whether and how they want to change their capital structure today 

based on their assumptions about what will be optimal in the future. Two relevant enhancements of dynamic 

as compared to static trade-off theory are therefore expectations and transaction costs of leverage adjustment. 

 

Kane, Marcus and McDonald (1984) develop an early model of dynamic trade-off theory. It incorporates the 

basic trade-off between tax advantages of debt and bankruptcy costs under consideration of both corporate as 

well as personal tax rates. Kane et al. (1984) find that with given tax advantages of debt, variation in 

bankruptcy costs alone cannot explain observed leveraged ratios. Furthermore, their results indicate that 

small tax advantages of debt are associated with low costs of deviation from an optimal leverage ratio. 

Altogether, the paper concludes that the basic trade-off alone is insufficient to explain capital structure 

policies in a dynamic setting, leaving room for other factors to affect firm leverage. This becomes most 

apparent when comparing leverage ratios, which are predicted by theoretical trade-off models with observed 

leverage ratios. Even with large bankruptcy costs, trade-off models predict leverage ratios, which are 

significantly higher than observations suggest.  

 

Based on the contribution of Kane et al. (1984) Fischer et al. (1989) propose a dynamic trade-off model, 

which will now be introduced in more detail. The model of Fischer et al. (1989) lets firms follow an optimal 

dynamic capital structure policy that balances the advantages of a tax shield with the disadvantages of 

potential bankruptcy costs in consideration of transaction costs due to recapitalization. A changing state 

CHAPTER 2 – Literature Overview 



 

 

 

 

17 

 

 

Schröder and Sosman (2016) 

variable, which is the value of a firm’s unleveraged assets, A, moves according to a geometric Wiener 

process and leads to changing leverage ratios over time. The inclusion of recapitalization costs makes it 

rational for firms to let their capital structure fluctuate until a lower or upper boundary of leverage is 

reached. Recapitalization sets in when leverage hits the lower or upper boundary of leverage, where the 

benefits of readjustment exceed the associated costs. This leads firms to lever up or down, respectively. 

Hence, the model assumes a capital structure policy, in which continuous readjustment is suboptimal and 

firms follow target ranges of leverage rather than target ratios. The model is based on two assumptions. 

Firstly, optimally levered firms offer a fair risk-adjusted rate of return. If leverage is advantageous, it can be 

concluded that unleveraged firms, which do not enjoy the benefit of a tax shield, offer a below-fair risk-

adjusted rate of return. Secondly, a no-arbitrage condition between the value of the optimally levered and the 

unleveraged firm determines the risk-adjusted rate of return of an unleveraged firm. 

The optimal recapitalization policy is found as follows: At recapitalization date, the face value of debt, D, the 

lower leverage boundary, dL , and the upper leverage boundary, uL , are chosen to maximize the firm value 

net of transaction costs.
9
 The model distinguishes between the firm value at the lower and upper leverage 

boundaries. Equations (2.3) and (2.4) give the firm value at the lower and upper leverage boundaries, 

respectively. 
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*L  is the leverage ratio after rebalancing, dL

DL*

is the optimal face value of debt after rebalancing and k 

represents the proportional transaction costs of adjustment associated with issuing new debt. g represents 

proportional bankruptcy costs of debt. In (2.3) it can be seen that, when a firm's leverage ratio reaches the 

lower boundary and additional debt is issued, the firm value at recapitalization date equals the firm value of 

the optimally leveraged firm after recapitalization  dL

DLLV
*

,*  minus the transaction costs of recapitalization 

dL

DLk
*

. The amount of transaction costs is determined by the proportional transaction costs, k, and the optimal 

                                                 
9 Note that the model of Fischer et al. (1989) uses the value-to-debt ratio, D

A
y  , where A is the market value of a firm's unleveraged assets. 

Therefore, the original model uses the inverse of leverage to define the leverage boundaries. To assure consistency with more recent research, e.g. 

Korteweg and Strebulaev (2015), this paper will use leverage directly such that yL
1

 . Consequently, the connotation of the upper and lower 

boundaries in this paper is contrary to the connotations in Fischer et al. (1989).  

(2.3) 

(2.4) 
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face value of debt immediately after recapitalization, which is dL

DL*

.10
 In equation (2.4) the firm value at 

recapitalization date at the upper leverage boundary depends on whether the rebalancing involves 

bankruptcy. This is the case if equity holders stop to make coupon payments to bond holders and firm value 

is not enough to repurchase the outstanding bonds at face value.
11

 The model assumes coupon payments to 

be negative dividends to equity holders. In the case of bankruptcy, the firm value is the maximum of the firm 

value of the optimally leveraged firm after recapitalization minus the cost of recapitalization and the 

associated bankruptcy costs, gD, or zero. If bankruptcy does not take place, the firm value at recapitalization 

date at the upper boundary is the value of the optimally leveraged firm after recapitalization minus the costs 

of recapitalization. Note, how the dynamic perspective on capital structure policy is introduced, since the 

firm value at recapitalization date depends on firm value after the recapitalization has taken place. To further 

define the firm value after recapitalization the model assumes a no-arbitrage condition such that the firm 

value immediately after recapitalization equals the sum of the market value of unleveraged assets (i.e. the 

unleveraged firm value) and the transaction costs associated with the optimal debt issue.  

 

  kD
L

D
DLV 

*

* ,  

 

Taking into consideration that the optimal face value of debt immediately after a leverage increasing 

(decreasing) refinancing event is given by dL

DL*  uL

DL*

, the no-arbitrage conditions for the firm value of the 

optimally leveraged firm after recapitalization are given by equations (2.6) and (2.7), respectively. 
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Inserting the no-arbitrage conditions (2.6) and (2.7) into equations (2.8) and (2.9), gives the firm value at the 

leverage boundaries: 

 

                                                 
10 The change in leverage equals dL

L*

in the case of a leverage increasing refinancing event and uL

L*

 in the case of a leverage decreasing refinancing 

event. 
11 Fischer et al. (1989) assume equity holders to have full control of the actions of a firm’s management. 

(2.5) 

(2.6) 

(2.7) 
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As can be seen by equation (2.9), it is implied that, if 1uL , the firm value after recapitalization at the upper 

boundary,  DLV u , , is less than the face value of debt, D, which results in bankruptcy. Accordingly, 

bankruptcy costs do not influence firm value, when leverage is at its lower boundary. Note also, that due to 

the no-arbitrage conditions the firm value at the leverage boundaries is not affected by transaction costs. 

Fischer et al. (1989) proceed and further derive the boundary conditions of firm debt and equity at the lower 

and upper leverage boundary based on equations (2.8) and (2.9). Moreover, building on previous work by 

Cox, Ingersoll and Ross (1985), they determine two ordinary differential equations that the market values of 

debt and equity need to fulfill. Solving the ordinary differential equations subject to the boundary conditions 

of equity and debt values, Fischer et al. (1989) find the values of debt and equity as a function of L and D. 

Further determinants of the value of debt and equity values, and therefore of firm leverage, are corporate tax 

rates, 
C

 , the risk-free rate, r, personal tax rates, 
P

 , the variance of unleveraged firms' rate of return, 
2 , 

transaction costs of recapitalization, k, and bankruptcy costs, g.
 
Fischer et al. (1989) present different 

equations for the values of firms’ debt and equity capital with regard to the kind of debt issue at 

recapitalization points. Specifically, they differentiate between issuance of risky and riskless debt. If the 

upper bound of the debt ratio is more than one, 1uL , the face value of the newly issued bonds, D, exceeds 

the market value of the firm’s unleveraged assets, A, and the firm therefore issues risky debt. It is important 

to note that a debt-to-assets ratio of more than one is only possible because the model defines A as the value 

of a firm's unleveraged assets. This assumption is criticized by Goldstein, Ju, and Leland (2001), who argue 

that the unleveraged value of a firm's assets is per definition not existent once the firm issues debt. In case 

the upper bound is equal to or smaller than one, 1uL , the market value of firms’ unleveraged assets 

exceeds the face value of newly issued bonds and the debt issue becomes riskless. When solving the model 

for the optimal recapitalization policy, two optimizations are conducted. One is for the case of risky debt and 

one for the case of riskless debt. The global optimum then maximizes the present value of the tax shield net 

of associated transaction and bankruptcy costs. 

 

Fischer et al. (1989) solve their model numerically and find that the range between the lower and upper 

leverage boundary, in which no recapitalization takes place, is of a considerable size even with small 

adjustment costs. Based on their data and assuming low adjustment cost of %1k , their model allows the 

(2.8) 

(2.9) 
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Source: Fischer et al. (1989) and own contribution 

optimal leverage ratio to swing between 0,29 and 1,75 in the base case. Figure 2.2 illustrates the impact of 

changing the model parameters 
C

 , r, 
P

 , 
2 , k, and g on the optimal initial leverage 

0A
D  and the optimal 

range of debt ratios.  

 

Figure 2.2 – Fischer et al. (1989) predicted leverage sensitivity towards underlying factors 

 

 

 

Increases in the corporate tax rate, 
C

 , (panel A) as well as in the riskless interest rate, r, (panel B) lead to a 

higher initial debt ratio, while reducing the range of optimal debt ratios between the lower and upper 

refinancing thresholds. The reasoning is that higher corporate taxes and riskless interest rates increase the tax 

advantage of debt financing, which drives the higher initial debt ratio. Simultaneously, the range of optimal 

debt ratios is reduced because of the increased value of the tax shield relative to costs of recapitalization, 

which favors more active debt management.   

The personal tax rate, 
P

 , (panel C) as well as the variance of firms’ unleveraged assets, 
2 , (panel D) and 

the transaction costs of recapitalization, k, (panel E) have a negative relation with firms’ initial debt ratios 

and a positive relation with the range of optimal debt ratios. This suggests less frequent rebalancing in the 
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presence of high values of these model parameters. The model predicts a larger optimal range of leverage 

ratios in the presence of increasing variance of firms' unleveraged assets (panel D), although the tax 

advantage of debt increases with increasing variance. This is counter-intuitive since larger tax advantages to 

debt financing relative to adjustment costs would argue for increased rebalancing activity. This observation 

shall be discussed below in the light of Goldstein et al. (2001), who relate the finding to the assumptions 

behind the model of Fischer et al. (1989). 

The effect of bankruptcy costs, g, (panel F) on the initial debt ratio and on the range of optimal debt ratios is 

discontinuous and depends on the level of g since the model assumes that firms do optimally issue riskless 

debt after a certain value of bankruptcy costs has been reached. In line with predictions from static trade-off 

theory, for low levels of bankruptcy costs, an increase in g decreases the initial debt ratio. This is due to a 

negative relation between g and the advantage to debt financing. Furthermore, for low levels of bankruptcy 

costs Fischer et al. (1989) report a positive impact of g on the range of optimal leverage ratios. In the 

presence of high bankruptcy costs firms optimally issue riskless debt and both the initial debt ratio as well as 

the range of optimal leverage ratios become independent of the level of bankruptcy costs. The range, in this 

case, will be lower than in a scenario with few bankruptcy costs, indicating that firms with high bankruptcy 

costs on average engage in more active refinancing activity. 

 

With the identification of optimal leverage ratio ranges in the presence of adjustment costs Fischer et al. 

(1989) are the first to point to an important challenge for empirical research of optimal dynamic capital 

structure decisions. The finding implies that single observations of capital structures are noisy and do not 

necessarily represent leverage targets because the presence of adjustment costs leads firms to deviate from 

their target leverage. Rather, the study of optimal leverage ranges seems a more appropriate measure of 

dynamic capital structure policy as opposed to the study of single observations. The impact of different 

specifications of adjustment costs on firms’ refinancing policies will be discussed below in part 2.2.4.2. 

 

Goldstein et al. (2001) bring forward a more recent theoretical dynamic trade-off model, which addresses 

concerns regarding the assumptions made by Fischer et al. (1989). Specifically, Goldstein et al. (2001) argue 

against the no-arbitrage assumption and the assumption that unleveraged firms offer a below-fair risk-

adjusted rate of return since these assumptions would not hold in practice. They argue, that the arbitrage 

strategy to buy an unleveraged firm, increase its leverage, and sell it at a riskless profit is not operational 

because a buyer must usually pay a substantial control premium to have a say in changing the capital 

structure. Further, the assumption predicts that the premium paid during a management buyout is not due to 

increased tax benefits because all benefits are assumed to be reflected in the price before the buyout. 

Goldstein et al. (2001) point out that this stands in contrast to previous findings from research on leverage 
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buyouts.
12

 The assumption of below-fair risk-adjusted returns for unleveraged assets, their argument goes, 

does not hold, because rational agents in a market for publicly-traded assets would push down prices and 

hence indeed achieve a fair return, irrespective of management policies of the target company. One result of 

these assumptions is the finding of Fischer et al. (1989) that the optimal range of leverage ratios increases 

with increasing variance of firms' rates of return with simultaneously increasing tax advantages to debt.  

Goldstein et al. (2001) propose a different theoretical model of dynamic capital structures, which introduces 

two significant changes as compared to the original model of Fischer et al. (1989). The first change is, that 

the state variable, which the Fischer et al. (1989) assume to be the unleveraged firm value, A, is replaced by 

the claim to the flow of earnings before interest and taxes (EBIT). This is done because per definition the 

value of unleveraged assets is not existent once a firm issues debt. The EBIT flow, in contrast, can be 

assumed to be immune to changes in capital structure because a firm's operating profit generating processes 

work independently of how EBIT is distributed among a firm's stakeholders. The model therefore 

acknowledges that levered and unlevered firm value cannot exist simultaneously. The second change is that 

Goldstein et al. (2001) give firms only the option to increase leverage. The rationale behind this change is the 

finding of previous research, that equity values tend to trend upward, which makes the choice to lever up 

more relevant compared to debt repurchases.
13

  

Similarly to Fischer at al. (1989), Goldstein et al. (2001) find that there is a range of optimal leverage ratios, 

where firms choose not to engage in rebalancing activities. By including an option to increase leverage in the 

future Goldstein et al. (2001) firstly, find ranges of optimal leverage ratios that are more consistent with real-

life observations and, secondly, predict generally lower levels of leverage ratios than previous models. 

Consequently, the dynamic trade-off model by Goldstein et al. (2001) offers a solution to the problem of too 

high predictions of leverage ratios that has been raised by Kane et al. (1984). 

 

While the aforementioned dynamic trade-off models do incorporate transaction costs, Titman and Tsyplakov 

(2007) argue that the scientific discussion of rebalancing speed neglects agency conflicts between equity and 

debt holders and costs of financial distress. While agency costs are assumed to reduce incentives to move 

towards the leverage target, costs of financial distress are assumed to increase incentives to approach it. 

Titman and Tsyplakov (2007) address these points by introducing a model that quantifies the benefits and 

costs of approaching and departing from the leverage target. While it is widely understood that agency 

problems between equity and debt holders lead to low incentives to reduce leverage in highly levered firms, 

the model of Titman and Tsyplakov (2007) demonstrates that in the presence of costs of financial distress 

this tendency is less pronounced. The model, therefore, indicates that firms should move faster towards their 

respective leverage targets if costs of financial distress are high and agency costs are low. 

 

                                                 
12 Goldstein et. al (2001) refer to Kaplan (1989) and Leland (1989) for evidence from leveraged buyouts. 
13 Goldstein et al. (2001) refer to Barclay and Smith (1995). 
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Strebulaev (2007) builds a model of optimal dynamic capital structure choices, which accounts for 

infrequent rebalancing events due to frictions and thereby allows firms' leverage ratios to deviate from the 

optimal level, as previously mentioned theoretical models suggest. The paper finds that the explanation of 

leverage at refinancing points differs from the explanation in times when no refinancing event takes place. 

For instance, by comparing refinancing points and periods without refinancing the model of Strebulaev 

(2007) predicts a positive relation between profitability and leverage at refinancing points, whereas periods 

without refinancing show a negative relation. Strebulaev (2007) therefore derives a problem that empirical 

research on dynamic capital structures should overcome. Cross-sectional regressions typically include all 

firms at the same time and do not account for their different positions in the rebalancing cycle. This problem 

is approached in section 6.3 when analyzing firm characteristics and macro-economic factors’ effect on 

leverage.  

 

2.2.4.2 Transaction Costs 

 

As has been highlighted, all models of dynamic trade-off theory point at the existence of optimal leverage 

ranges, because the presence of transaction costs of leverage adjustment leads firms to defer rebalancing 

events. Hence, as pointed out by Leary and Roberts (2005), the most prominent consequences of adjustment 

costs are times of inactivity, as managers time the rebalancing execution to the point when the benefits of 

adjustment offset its costs. More specifically, the form of adjustment costs has a great implication on capital 

structure dynamics. In the following firms’ rebalancing activity under different adjustment cost scenarios of 

(a) fixed cost, (b) proportional cost, and (c) fixed and convex cost component will be presented.   
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Source: Leary and Roberts (2005) and own contribution 

Figure 2.3 – Adjustment cost paradigms and their effects on the optimal refinancing policy 

 

 

 

Figure 2.3 illustrates the three scenarios and displays the optimal leverage range between the lower leverage 

bound, dL , and the upper leverage bound uL . Within the range from dL to uL  the company is inactive with 

regards to capital structure adjustments. Rebalancing events do only take place when leverage hits or crosses 

one of the boundaries. In that case, firms engage in active rebalancing and choose a new leverage ratio in 

between the upper and lower leverage bound, as indicated by the circles. The extent of the adjustment is 

determined by the adjustment cost regime. Panel A shows the rebalancing behavior in the case of fixed costs 

of leverage adjustment, which are independent of the size of leverage change. When the leverage ratio is 

smaller than dL  or larger than uL  the costs of diverging from the optimal capital structure are larger than the 

adjustment costs, and the company adjusts its capital structure. Once the company decides to adjust its 

capital structure the size of the adjustment does not affect the rebalancing cost, and therefore, the company 

adjusts the capital structure so that leverage returns to the target level 
*L . The characteristics of the fixed 

cost regime are that companies adjust their leverage by a large amount and that rebalancing is done 
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infrequently. Fischer et al. (1989) is based on fixed adjustment costs, and this explains why this theory 

assumes that companies always reset their capital structure to the target value once a boundary is touched . 

Panel B illustrates the optimal rebalancing decision under a proportional cost regime, where adjustment costs 

depend on the extent of change in leverage. This cost regime penalizes each additional dollar that the capital 

structure is adjusted, and therefore, cost-minimizing companies will make a small adjustment each time one 

boundary is touched so that the leverage ratio remains inside the no-recapitalization range. The 

characteristics of the proportional cost regime are that readjustments are of small size and clustered in time 

(Leary and Roberts, 2005).  

Panel C illustrates the optimal rebalancing pattern under a fixed and weakly convex regime. The optimal 

control policy, in this case, lies between the fixed cost regime and the proportional cost regime. When 

leverage touches uL  dL  the leverage is adjusted so that it returns to *

u
L   *

d
L . While the component of 

convex cost affects every additional increment of leverage change, the fixed costs incentives to do 

sufficiently large adjustments so that the benefits of rebalancing outweigh the fixed cost (Leary and Roberts, 

2005). 

Three main implications can be derived from figure 2.3 regarding companies’ rebalancing patterns and 

analysis of capital structure. Firstly, shocks on the leverage movement do not always lead to capital structure 

adjustments. As long as leverage is within the inactive range after a shock companies will not readjust 

regardless of the adjustment cost regime. Secondly, the adjustment cost regime dictates both the extent and 

the frequency of rebalancing. The more proportional the adjustment costs are, the smaller will the size of the 

adjustment be, and the more frequently will there be a rebalancing event. Lastly, deriving conclusions 

regarding financing behavior from cross-sectional or temporal variation in leverage can be deceptive. Two 

companies may have the exact same capital structure policy, but still have leverage levels that differ due to 

different random shocks affecting their capital structure. Hence, insights on firms’ capital structure policy 

should be drawn from observations of adjustments (Leary and Roberts, 2005).  
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CHAPTER 3 

 

Hypotheses 
 

The purpose of this chapter is to formulate hypotheses that afterward are empirically tested and provide an 

in-depth description of the findings of previous research. Hypotheses H 1 to H 3 are statements regarding the 

explanatory power of existing capital structure theories. Hypotheses H 4.1.1 to H 4.10.2 are proclamations 

regarding how different company characteristics and macroeconomic factors affect capital structure 

dynamics. Many of the below hypotheses on target leverage have been tested by previous research, and there 

is a general consensus among researchers regarding how different factors empirically affect target capital 

structure. The reason why this paper re-investigates how the capital structure is affected by factors that 

multiple times have proven to affect leverage in a specific direction is threefold: Firstly, this paper uses a 

dataset with companies based in Europe, whereas most research on capital structure has been conducted on 

companies based in the US. Secondly, this paper uses a unique model that distinguishes between observed 

leverage and target leverage, while the vast majority of previous research fails to distinguish between the 

two leverage measures. Thirdly, instead of only investigating how the target leverage is affected by changes 

in the underlying factors, as most papers have done, this paper additionally examines how the capital 

structure range is affected. These three arguments justify that the traditional capital structure determinants 

are re-examined in this paper.  

 

3.1 Inertia Proposition 

As has been laid out in part 2.2.1, Welch (2004) finds that over the period of one year firms' leverage ratios 

are almost entirely explained by their stock returns and only after a period of five to ten years leverage 

readjustment sets in. This late readjustment effect is, however, still weaker than the effect that equity prices 

have on leverage. Welch (2004) comes to the following conclusions. Not only do leverage ratios largely 

follow stock returns, but also are readjustments lagging behind and only of minor extent. Accordingly, the 

argument goes: Firms passively accept large parts of changes in leverage that are induced by stock price 

changes. Furthermore, when considering corporate issuing activity between  and , Welch (2004) finds 

that this is more important than the effect that stock returns have on capital structure. Welch (2004) 

concludes that while firms do practice active corporate issuing, they do not choose to work against capital 

structure changes that are induced by stock returns. Also, including additional proxy variables, such as tax 

expenses, bankruptcy costs, earnings and profitability do not significantly explain changes in capital 

t kt 
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structure that are not caused by stock returns. Net corporate issuing activity still accounts for half to two-

thirds of the dynamics in the capital structure. Overall, Welch (2004) concludes that firms do not show an 

issuing activity that mitigates external shocks of stock returns to their capital structure and "corporate issuing 

activities themselves remain largely a mystery." (Welch, 2004, p. 107)  

Some studies address firms' motivations to issue debt directly and try to solve the "mystery" of firms' issuing 

activities proclaimed by Welch (2004). For example, Denis and McKeon (2012) focus on firms' rationale 

behind leverage increases. They find that operational financing needs explain leverage increases rather than 

firms' desire to replace equity with debt or to finance large distributions to equity holders. Furthermore, it is 

found, that firms' leverage ratios after new debt issuing activities seem not to be driven by motivations to 

proactively reach a target level of leverage by for instance large equity issues. Rather, the subsequent 

leverage policies seem to be explained by the surpluses that firms generate. Accordingly, investment-related 

capital needs appear to be higher-priority determinants of capital structure than target leverage ratios. In a 

similar vein, Byoun (2008) acknowledges financing needs as a driver of firms' issuing activity and finds that 

financially constrained firms and firms with high adjustment costs are more likely to internally absorb 

shocks to cash flows without relying on external financing. Firms' passivity regarding capital structure 

decisions, as alleged by Welch (2004), could, therefore, be indicative of their financial constraints rather than 

firms' indifference towards their capital structure. 

Contrary to Denis and McKeon (2012), Byoun (2008) bridges the gap between firms' considerations of 

financing needs and their aim to reach target leverage. The paper finds that firms reduce leverage, if they are 

above the target and generate financial surpluses, whereas they increase leverage, if they are below the target 

and generate financial deficits. In line with Byoun (2008), several scholars find evidence that firms actively 

influence their capital structure to reach target leverage. Lemmon et al. (2008) identify a transitory and a 

permanent component of capital structure. The transitory component is characterized by the tendency of very 

high or low leveraged firms to converge towards moderate leverage levels. When decomposing firms' issuing 

behavior into net debt and net equity issuing activity, Lemmon, Roberts and Zender (2008) find that firms' 

debt policy is an important driver of capital structure decisions. Specifically, firms’ tendency towards issuing 

net debt is negatively related to their leverage ratios. Their paper, therefore, concludes that transitory 

behavior of leverage ratios can be attributed to active leverage ratio management and rebalancing. 

Furthermore, several publications point out that firms gradually adjust their capital structure in response to 

stock price-induced leverage shocks. Flannery and Rangan (2006) provide empirical evidence that shocks to 

equity valuations have only temporal effects on the capital structure. Similarly, Kayhan and Titman (2007) 

show that after controlling for changes in stock returns, the variation in leverage ratios can be explained by 

the leverage deficit, that is the difference between a firm’s observed and targeted leverage ratio. 
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Further critique of the inertia proposition comes from papers that replicate the approach by Welch (2004). 

Leary and Roberts (2005) use data that matches the one of Welch (2004) and show that firms do in fact 

respond to equity shocks. Specifically, firms that experienced a positive (negative) equity shock have a 

higher probability to engage in subsequent debt issues (retirements). Moreover, different scholars show, that 

the estimation results proposed by Welch (2004) can be explained by contemporary dynamic trade-off 

theory. Using simulated data from dynamic trade-off models with adjustment costs Leary and Roberts (2005) 

as well as Strebulaev (2007) show that such models indeed come to results that are similar to those of Welsh 

(2004). The findings of Welch (2004) are therefore not in conflict with firms following leverage policies that 

are motivated by dynamic trade-off considerations under the presence of adjustment costs. Similar 

conclusions can be drawn from an analysis by Liu (2005) who addresses the past return variable that has 

been introduced by Welch (2004). Liu (2005) finds that the significant effect of past returns on firm’s 

leverage is more consistent with dynamic trade-off theory than with Welch’s (2004) inertia proposition. 

Specifically, Liu (2005) concludes that the implied debt ratio is mainly driven by the most recent year’s 

stock return and that stock returns prior to that only have minor effects on leverage. This contradicts that 

stock returns’ have long-lasting effects on leverage, as argued by the inertia proposition. In accordance with 

Barclay, Morellec and Smith (2006), Leary and Roberts (2005) and Strebulaev (2007) it is further reasoned 

why Welch’s findings are in line with the dynamic trade-off theory. In a dynamic trade-off setting under the 

presence of frictions, growth options, which are indicated by stock returns, induce lower target leverage 

ratios. Hence, positive stock returns do not only reduce leverage but also have a negative effect on target 

leverage, explaining the proposed lack of readjustment (Liu, 2005). Based on the previously depicted 

discussion, this paper comes to the following hypothesis. 

 

H 1: Firms issue and repurchase securities to counteract stock-return-induced changes of their capital 

structure. 

 

3.2 Market Timing Theory 

In order to test the market timing theory Baker and Wurgler (2002) set up a model that includes a historical 

MB ratio that intends to capture the companies’ previous equity market timing attempts. They find that 

market timing affects the capital structure and that these effects persist for at least one decade. Therefore, 

they come to the conclusion that capital structure is the cumulative outcome of managers’ historical attempts 

to time the market. Huang and Ritter (2009) come to similar results. When controlling for firm 

characteristics identified as important when determining the capital structure, they find that the historical 

equity risk premium, through its effect on the security issuance decision, has a persistent effect on capital 

structure. Chang, Dasgupta, and Hilary (2006) provide an alternative explanation for market timing. They 

argue that instead of the MB ratio, the degree of information asymmetry incentivizes the market timing 
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decision. Empirically, they find that firms that are followed by few analysts make larger, and more 

infrequent equity issues. Moreover, Hovakimian et al. (2001) find that equity issues frequently follow high 

equity returns, and Frank and Goyal (2009) show that an equity shock is often followed by an offsetting debt 

market reaction. Despite the fact that there is a consensus regarding the existence of market timing on the 

short-term, the theory has caused much controversy because of it contradicting well-established capital 

structure theories. Furthermore, its persistent effect on the capital structure and its interpretation of the 

historical MB ratio have been questioned by recent research (Mahajan and Tartaroglu, 2008; Bougatef and 

Chichti, 2010). Leary and Roberts (2005), Alti (2006), Flannery and Rangan (2006), Kayhan and Titman 

(2007), and Mukherjee and Mahakud (2010) all find that market timing affect capital structure, but that this 

effect dissipates within two to three years. Alti (2006) investigates if firms that have timed the market 

subsequently rebalance. The paper argues that companies that conduct an initial public offering (IPO) in hot 

issue markets
14

 are market timers and finds that the size of IPOs’ proceeds is larger in hot issue markets 

compared to cold issue markets. Pre-IPO leverage ratios are similar for companies that issue in hot and in 

cold issue markets. However, because of the marketing timing effect post-IPO, the leverage ratio of 

companies that went public in hot issue markets will be lower than the leverage ratio of companies that went 

public in cold issue markets. Nonetheless, this effect is found not to be persistent and companies adjust their 

capital structure within 3 years after the IPO. Moreover, Leary and Roberts (2005) find a positive correlation 

between adjustment costs and the speed in which firms adjust to shocks. This indicates that adjustment cost 

is driving the speed in which companies return to their target debt-equity ratio and that companies will return 

to their target leverage ratio eventually.  

A possible explanation for the weak empirical support of Baker and Wurgler’s (2002) finding regarding the 

persistence of market timing on capital structure may be the various interpretation of the MB ratio. For 

example, the MB ratio is frequently used as a proxy for growth opportunities, and Stulz (1990) and 

McConnell and Servaes (1995) find that firms with many potential growth projects issue equity to avoid 

underinvestment problems that arise from high leverage ratios. Baker and Wurgler (2002) use historical MB 

ratio to capture historical equity market timing attempts and use the current MB ratio to control for the 

company’s current growth options. They argue that the empirical significance of the historical MB ratio 

dismisses the trade-off theory. Yet, if the current MB ratio is not correct, then the historical MB ratio will 

also be a proxy for the company’s growth options (Mahajan and Tartaroglu, 2008). Consequently, it may be 

a poor proxy selection that is driving Baker and Wurgler’s (2002) results (Elliott, Koëter-Kant, and Warr, 

2008). 

                                                 
14 A hot (cold) IPO market is defined as a market in which a high (low) number of firms become listed.  
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In summary, most empirical research supports Baker and Wurgler’s (2002) finding that capital structure is 

affected by market timing in the short run, but that this effect evaporates in the long run. Based on this 

finding the following hypothesis is crafted: 

 

H 2: Market timing does not have a persistent effect on capital structure.  

 

3.3 Dynamic Trade-off Theory 

As the classic trade-off theory in a static setting, the dynamic trade-off theory is most prevalently used to 

describe capital structure dynamics in a multi-period setting. As a result, this theory has been heavily 

researched in previous papers. In an early empirical study Gilson (1997) investigates financially distressed 

public firms that restructured their debt out of court or reorganized under Chapter 11 of the US Bankruptcy 

code in the period between 1979 and 1989. He finds that the high transaction costs associated with debt 

restructuring out of court discourage deleveraging while cheap recontracting in Chapter 11 encourages 

deleveraging. Based on this finding it is concluded that adjustment costs are one of the main drivers of 

capital structure. In accordance with the dynamic trade-off theory Hovakimian, Opler and Titman (2001) 

find that firm’s capital structure moves toward a target. A novel feature of these researchers’ approach is that 

they explicitly take into account that companies’ target ratios may change through time. In a similar vein, 

Dang, Kim, and Shin (2012) develop a dynamic panel threshold model that allows for asymmetries in 

companies’ adjustment procedure towards their target. This allows the estimation of heterogeneous speeds of 

adjustments under different adjustment costs regimes and additionally makes it possible to test the leverage 

threshold effects. This empirical model shows that companies adjust at different rates depending on the 

adjustment cost regime and rebalance toward heterogeneous leverage targets. Despite the strong empirical 

evidence for the dynamic trade-off theory Baker and Wurgler (2004) doubt its validity. They find that market 

timing attempts have persistent effects on capital structure and that companies do not return to any target 

leverage within a 10 year period following attempts to time capital markets. Leary and Roberts (2005) 

counter Baker and Wurgler’s (2004) conclusion by showing that following a change in the market value of 

equity
15

 companies with low (high) adjustment costs readjust faster (slower). This suggests that equity 

returns’ effects on capital structure are likely a result of companies’ attempts to optimize company value in 

the presence of adjustment costs and not a result of market timing or inertia. Moreover, by using a dynamic 

duration model Leary and Roberts (2005) find that companies adhere to the behavior predicted by the 

dynamic trade-off theory, and try to keep their capital structure within an optimal range.  

 

 

                                                 
15 This can be due to a change in share price or an equity issuance. 
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Based on the strong empirical evidence for the dynamic trade-off theory the following hypothesis is build: 

 

H 3: Dynamic trade-off theory explains capital structure dynamics.    

 

3.4 Leverage Target and Range 

Based on the theories described in chapter 2 and previous empirical studies, hypotheses are crafted on how 

various capital structure determinants affect the leverage target and the leverage range. The hypotheses are 

investigated in part 6.3.3. The firm-specific factors are primarily selected based on Titman and Wessels’ 

comprehensive empirical study from 1988 and the macro-specific factors are selected based on Frank and 

Goyal’s work from 2009. Hypotheses are not formulated for the control variables. However, their relevance 

is explained in appendix 9.1. Before diving into the firm-specific and macro-specific hypotheses, excluded 

determinants of capital structure are briefly described.  

 

3.4.1 Excluded Factors 

 

The size of bankruptcy costs is an essential part of trade-off models. However, as Titman and Wessels 

(1988), it is chosen not to have a specific hypothesis on how bankruptcy costs affect capital structure. This is 

due to the fact that bankruptcy costs are very complex to measure, and according to Parum (1987) cannot be 

accurately determined before the actual bankruptcy. Nonetheless, many of the below factors are indirect 

proxies for bankruptcy costs, making it possible to test how bankruptcy costs affect capital structure 

statistically. Moreover, influential trade-off models such as those from Kane et al. (1984) and Fischer et al. 

(1989) incorporate investor taxes. These models predict that an increase in investor taxes will affect the 

initial leverage ratio negatively as the tax shield benefit diminishes with increasing investor taxes. 

Accordingly, high (low)-tax bracket investors will prefer low (high) company leverage. Additionally, the 

way that investors are taxed is not irrelevant. An implication of Miller’s (1977) work is that high tax rates on 

investors’ interest income relative to investors’ tax rate on equity income will affect the enterprise’s use of 

debt negatively and that debt levels are affected by the relative tax rate on corporate and personal income 

(Graham, 1998; Graham, 2006). Unfortunately, it is difficult to calculate the effective weighted average 

marginal tax rate of companies’ investors, since this is determined by factors such as investors’ type, 

demographic, and income level. This information can only be obtained through a survey of relevant investors 

(Rajan and Zingales, 1995). Kim et al. (1979) conducted such a survey and only found weak empirical 

evidence of investor tax rates affecting leverage ratio. Because the collection of such data goes beyond the 

scope of this paper, the influence of marginal personal tax rates is discarded. However, this aspect provides 

an interesting starting point for future research.    
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3.4.2 Firm-specific Leverage Determinants  

 

3.4.2.1 Tangibility 

 

In the case of bankruptcy, it is often easier to properly value and liquidate tangible assets relative to 

intangible assets (Frank and Goyal, 2003). Therefore, bankruptcy costs are often higher for firms with many 

intangible assets. According to trade-off models, increasing bankruptcy costs lead to lower leverage ratios. 

Similarly, the agency costs theory predicts a positive relationship between tangibility and leverage. 

Managers have an incentive to exploit creditors’ capital and tangible assets are better collateral for creditors, 

minimizing their potential financial loss of default (Titman and Wessels, 1988). Contrary Frank and Goyal 

(2003) point out, that the static pecking order theory predicts that decreasing tangibility will widen the 

knowledge gap between insiders and outsiders
16

 and thereby, decrease the likelihood of equity issues. Hence, 

companies with few tangible assets should have higher leverage ratios than companies with many tangible 

assets. In contrast to the pecking order theory but in consensus with trade-off models, research on US 

companies by Hovakimian et al. (2001), Korajczyk and Levy (2003), Flannery and Rangan (2006), Byoun 

(2008), Chang and Dasgupta (2009), and Korteweg and Strebulaev (2015) find that tangibility has a positive 

effect on leverage ratios. When investigating target leverage and adjustment speed for 891 Indian companies 

in the country’s period of liberalization between 1992 and 2008, Mukherjee and Mahakud (2010) find a 

negative relationship between tangibility and leverage ratio, supporting the pecking order theory’s 

predictions. The authors argue that this finding can be attributed to the lower information asymmetry for 

high tangibility firms relative to low tangibility firms, resulting in cheaper equity financing. Additionally, 

findings by Mukherjee and Mahakud (2010) indicate that information asymmetry is larger or more decisive 

in India relative to the US. Since information asymmetry in the countries, which will be investigated in this 

paper, is expected to be more similar to the US than India the following hypothesis is formulated. 

 

H 4.1.1: Tangibility affects the target leverage ratio positively. 

 

Previous empirical research by Korteweg and Strebulaev (2015) has shown that both the upper and lower 

refinancing boundaries are affected by asset tangibility. Firms with a high proportion of tangible assets find 

leverage more advantageous and will, therefore, wait longer before deleveraging. Additionally, highly 

tangible firms have lower bankruptcy costs and are less constrained by existing creditors to issue more debt, 

leading to a higher upper threshold. Following the same rationale, with an increasing proportion of tangible 

assets, firms have an incentive to refinance faster at the lower boundary since tangible assets decrease costs 

of debt financing.  

                                                 
16 Relative to the company’s management, outside investors will have difficulties to assess and valuate intangible assets. 
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Korteweg and Strebulaev (2015) empirically confirm that with increasing tangibility firms exhibit higher 

upper and lower refinancing thresholds.    

 

H 4.1.2: Tangibility affects the lower and upper threshold positively. 

 

3.4.2.2 Non-debt Tax Shield 

 

By setting up a model that investigates the impact of non-debt tax shields such as depreciation and 

amortization DeAngelo and Masulis (1980) find that these alternative tax shields crowd out the marginal 

benefit of additional debt. Kim (1989) and Graham (2006) add that companies who have negative before tax 

income do not fully benefit from the tax shield from leverage. Therefore, a negative relationship between the 

size of a non-debt tax shield and leverage ratio should exist. Consistently, Korajczyk and Levy (2003), 

Flannery and Rangan (2006), and Korteweg and Strebulaev (2012) find a highly significant negative 

correlation between non-debt tax shields and leverage ratio. Leary and Roberts (2005) find that companies 

with many non-debt tax shield possibilities are less likely to issue debt and more likely to issue equity, 

implying that alternative tax shield sources have a negative effect on the leverage ratio. Contrary, Bradley, 

Jarrell and Kim (1984) and Mukherjee and Mahakud (2010) conclude that non-debt tax shields are not used 

as substitutes for the interest tax shield, as they find a positive and significant relationship between leverage 

and non-debt tax shields. This conclusion is countered by Dotan and Ravid (1985) and Dammon and Senbet 

(1988) who state that the positive correlation is due to the fact that non-debt tax shields are positively 

correlated with profitability and investment activity. Profitable firms often have higher tax rates and tend to 

make more investments with debt financing. This may induce a positive correlation between non-debt tax 

shields and the leverage ratio that is larger than the substitution effect between interest payments and non-

debt tax shields (Graham, 2006). Korteweg and Strebulaev (2012) argue that the firms’ tendency to grow and 

the associated leverage drift
17

 may cause the non-intuitive positive correlation between non-debt tax shields 

and leverage ratio. With growing assets companies face higher depreciation expenses and are perceived as 

safer, leading to lower expected equity returns. Because numerous papers have explained and dismissed the 

non-intuitive positive correlation between non-debt tax shields and leverage the following hypothesis is 

stated. 

 

H 4.2.1: Non-debt tax shields affect the target leverage ratio negatively.     

 

                                                 
17 An illustration of leverage drift can be found in appendix 9.2 
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Although, the non-debt tax shield coefficient is found to be insignificant when describing the target leverage 

ratio, in Korteweg and Strebulaev (2015) it is found to be significant and positively correlated to the lower 

and upper threshold. 

 

H 4.2.2: Non-debt tax shield affects the lower and upper threshold positively.   

 

3.4.2.3 Growth Opportunities 

 

Agency cost theory states that equity-controlled firms may have the incentive to make suboptimal 

investments that benefit shareholders and harm bondholders. Titman and Wessels (1988) argue that this 

problem is likely larger in high growth companies since they have enhanced flexibility when choosing what 

investment opportunities to pursue. This causes a negative relationship between company growth and 

leverage. Trade-off models predict a similar relationship: Growth potential is valuable, but not in the case of 

a bankruptcy since it cannot be liquidated and cannot serve as collateral, leading to greater bankruptcy costs.    

The inertia proposition and the market timing theory come to the same conclusion: High growth companies 

will often have positively trending equity values but unchanged amounts of debt, leading to lower leverage 

ratios. This negative relation is empirically confirmed by Chang and Dasgupta (2009) for US firms in the 

period 1971 to 2004. Congruently, Korajczyk and Levy (2003), Mukherjee and Mahakud (2010), and 

Korteweg and Strebulaev (2012) come to the result that growth companies use less debt when financing their 

investment. Leary and Roberts (2005) estimate how changes in determinants of capital structure affect debt 

issuance, equity issuance, debt retirement, and equity repurchase decisions. They find that growth companies 

are more likely to issue equity and retire debt, implying a negative relationship between growth and leverage. 

Contrary, Banerjee, Heshmati and Wihlborg (2004) find a positive relationship between growth and leverage 

when analyzing 438 US companies between 1989 and 1996. They believe that their result is driven by high-

growth companies that experience less adverse selection costs. If a low-growth company issues equity or 

debt it is regarded as a negative signal and equity value drops upon the announcement. However, if a high-

growth company issues equity or debt it is regarded as a positive signal because the company most likely has 

multiple profitable investment opportunities and the equity value increases upon the announcement. The 

finding of Banerjee et al. (2004) is supported by Shuetrim, Lowe, and Morling (1993), who study 209 

Australian firms between 1973 and 1991. Due to a low sample size used in the papers in favor of a positive 

relationship between growth and leverage the following hypothesis is stated.   

 

H 4.3.1: Growth opportunities affect the target leverage ratio negatively.  

 

High-growth companies are more frequently affected by the debt overhang problem than low-growth 

companies. A debt overhang problem appears, when a firm that has an existing debt position, cannot fund 

profitable projects because large parts of the projects’ value will be attributed to creditors, rendering the 

CHAPTER 3 – Hypotheses 



 

 

 

 

35 

 

 

Schröder and Sosman (2016) 

value for equity holders. Because of the debt overhang problem high-growth companies may have an 

incentive to keep their debt levels low. As a result of this, the upper refinancing threshold should be lower 

for higher growth expectations. This prediction is empirically tested and confirmed by Korteweg and 

Strebulaev (2015). 

 

H 4.3.2: Growth opportunities affect the leverage range negatively. 

 

3.4.2.4 Uniqueness 

 

The cost of bankruptcy will often be high for companies that sell unique or specialized products since they 

frequently have employees and suppliers with job specific skills and capital, and customers who have 

difficulties finding substituting products.
18

 Moreover, unique products are often sold at high margins, leading 

to enhanced profitability. According to the trade-off theory, large bankruptcy cost and high profitability 

affect the leverage ratio positively. On the other hand, the trade-off theory predicts that uniqueness may also 

affect the leverage ratio negatively through enhanced volatility. According to Carlson, Fisher, and 

Giammarino (2004) companies selling unique products frequently have high volatility in earnings, because 

of unique products becoming obsolete or out of fashion.
19

 Because of the contradicting effects of product 

uniqueness, it is ambiguous how products uniqueness affects capital structure according to trade-off models. 

The dynamic pecking order model with assets in place provides a more clear prediction on the effect of 

uniqueness on capital structure. Increased profitability increases internal capital, leading to less leverage 

financing. Likewise, greater investments in risky projects increase the probability that the cost of distress 

becomes higher than the cost of equity issuance, leading to lower relative leverage. Work by Rajan and 

Zingales (1995) and Frank and Goyal (2009) points to a negative relationship between product uniqueness 

and leverage ratio due to debt overhang. Hovakimian et al. (2001), Flannery and Rangan (2006), Byoun 

(2008) and Mukherjee and Mahakud (2010) provide empirical support for this relationship. Moreover, Leary 

and Roberts (2005) find that companies with high selling expenses are less likely to retire equity, implying a 

decrease in leverage ratio. Besides Leary and Roberts (2005), the above research ignores the difference 

between observed leverage and target leverage described in part 2.2.4. Investigating how observed leverage 

and target leverage are affected by product uniqueness Korteweg and Strebulaev (2015) show that both 

dependent variables are affected negatively by product uniqueness. However, the magnitude of the negative 

effect differs substantially among the two dependent variables. Since companies with unique products are 

often riskier than companies with regular products, equity investors often require higher returns of 

companies with unique products. Between refinancing episodes the book value of debt remains unchanged, 

                                                 
18 In many ways, product uniqueness affects capital structure in the same way as intangible assets. According to Titman and Wessel (1988) this is due 
to the high correlation between intangibility and the uniqueness of products. The correlation exists because many resources are often invested in 

intangible assets (such as research and development) to produce a unique product or service. 
19 Exemptions of course exist and for example unique design objects have long lifecycles and low volatility in earnings. 
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and the equity value is the driver behind shifts in the leverage ratio. The stronger the drift the lower will the 

leverage ratio be. Therefore, the larger negative leverage drift for unique product firms amplifies the 

negative effect on target leverage between refinancing events, leading to an overestimation of the negative 

effect of models that do not distinguish between observed and target leverage (Korteweg and Strebulaev, 

2015). Based on previous research’s consistent and robust findings it is hypothesized that: 

 

H 4.4.1: Product uniqueness affects the target leverage ratio negatively.  

 

Due to the debt overhang problem companies with unique products should have a lower upper boundary, 

leading them to refinance earlier. This is confirmed by Korteweg and Strebulaev (2015), who also find that 

companies with unique products increase leverage at a lower boundary.  

 

H 4.4.2: Product uniqueness affects the lower and upper boundary negatively.   

 

3.4.2.5 Size 

 

Consistent with trade-off model predictions numerous papers have suggested that there is positive causality 

between firm size and leverage ratio. There are various possible explanations for this belief. Warner (1977), 

Ang, Chua and McConnell (1982) and Hol, Westgaard and Wijst (2002) argue that the relative direct 

bankruptcy cost decrease with firm size, resulting in a drop in their significance. Furthermore, Titman and 

Wessels (1988) state that larger firms are more diversified and are consequently less likely to default. Ferri 

and Jones (1979) argue that large firms do not only have better access to capital markets relative to small 

firms but also can borrow at lower interest rates. Smith and Stulz (1985) add that larger firms often have less 

volatile cash flows, enabling them to take better advantage of the tax shield of debt. Regarding adverse 

selection costs Harris and Raviv (1991) state that the asymmetric information is lower for large companies, 

leading to better possibilities for higher gearing. Frank and Goyal (2009) and González and González (2012) 

point out that larger firms experience lower information asymmetry for multiple reasons. Firstly, financial 

analysts and credit rating agencies often monitor large firms on a regular basis, lowering the information gap 

between insiders and outsiders. Secondly, large firms are often older and often operate in more established 

industries, consequentially market participants tend to understand larger companies better. Lastly, listed 

firms are obliged to report detailed information to the stock exchange multiple times a year, whereas small 

non-listed firms are allowed to report once a year.
20

 Most empirical research confirms the theoretical 

prediction that there is positive causality between firm size and leverage.
21

 In contrast, Mukherjee and 

                                                 
20 In this paper, the different reporting criteria of listed and non-listed companies should not affect the conclusion, since only listed companies are 

regarded. 
21 Hovakimian, Opler and Titman (2001), Korajczyk and Levy (2003), Kayhan and Titman (2007), Flannery and Rangan (2006), Drobetz, Pensa and 

Wanzenried (2007), Byoun (2008), Chang and Dasgupta (2009), and Korteweg and Strebulaev (2015) all find a positive relationship between size and 
leverage ratio.  
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Mahakud (2010) find a negative relationship for Indian firms.
22

 Rajan and Zingales (1995) provide a possible 

explanation for the negative relationship: Large firms are perceived as more credible and accordingly, 

experience less information asymmetry. This makes them less reluctant to issue equity, resulting in a lower 

leverage ratio. However, the information asymmetry argument brought forward by Rajan and Zingales 

(1995) is not expected to apply to the data that will be described in section 4.1, since information asymmetry 

is not expected to be as severe in the developed European market as in India. Therefore, in consensus with 

the vast majority of previous research the following hypothesis is stated: 

 

H 4.5.1: Company size affects the target leverage ratio positively 

 

Due to lower relative bankruptcy costs large companies can wait longer before refinancing at the upper 

boundary. Moreover, because large firms have smaller relative adjustment costs, their lower boundary should 

be higher relative to small firms.
 
This is empirically confirmed by Korteweg and Strebulaev (2015) who find 

that large firms have higher observed leverage ratios because their target leverage is higher (direct effect) 

and their upper and lower thresholds are higher (indirect effect). 

 

H 4.5.2: Company size affects the lower and upper threshold positively. 

 

3.4.2.6 Volatility  

 

In trade-off models, the risks and costs of default play a decisive role when determining the optimal capital 

structure. The relation between risk and leverage bounds in the fact that there is a positive correlation 

between bankruptcy and volatility. Therefore, companies with highly fluctuating earnings / share price are 

more likely to default than companies with stable earnings / share price. Since the cost of bankruptcy 

increase with volatility, trade-off models predict that the optimum leverage ratio is reached at lower leverage 

levels for highly volatile companies. This has been firstly demonstrated by Fisher et al. (1989), who predict 

decreasing target leverage ratios in the presence of increasing variance of firms’ assets. Correspondingly, 

Frank and Goyal (2009) find that companies with volatile earnings are limited in fully utilizing the tax shield 

benefits of leverage, resulting in lower leverage ratios. Likewise, if equity investments are compared to call 

option investments, increased volatility in earnings will increase the equity value. According to the inertia 

proposition and the market timing theory, this will lead to a drop in leverage ratio. Conversely, the static 

pecking order theory states that high volatility will lead equity investors to require higher returns on their 

investment, resulting in increased attractiveness of leverage financing. However, the dynamic pecking order 

theory with assets in place predicts that firms in their attempt to minimize the additional cost of issuing 

                                                 
22 When regressing the book value of debt to market value of equity on size, Mukherjee and Mahakud (2010) find for Indian firms find a negative 

relationship. However, when regressing the market value of debt to the market value of equity Mukherjee and Mahakud (2010) find the expected 
positive relationship. 
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equity and the additional cost of default by issuing debt will finance risky projects with equity. This leads to 

a negative relation between volatility and leverage. Banerjee, Heshmati, and Wihlborg (2004) find in their 

study of capital structure in the US that there is a negative relationship between earnings volatility and 

leverage ratio. Similarly, Korteweg and Strebulaev (2015) find a negative relationship between earnings 

volatility and companies’ target leverage ratio. Leary and Roberts (2005) find that companies that are 

experiencing higher earnings volatility will more likely retire debt. These findings lead to the hypothesis:   

 

H 4.6.1: Volatility affects target leverage ratio negatively.    

 

The lower boundary should be affected negatively by increasing volatility. This is for two reasons: Firstly, 

volatility increases the real option value of equity, leading to a decreasing leverage ratio. Secondly, volatility 

decreases the time it takes to reach any leverage ratio. The resulting increase in the probability of default 

leads firms to accept lower leverage ratios. Additionally, the upper threshold should be affected negatively 

because high volatility increases the likelihood of financial distress at any leverage ratio. From a theoretical 

perspective, Fischer et al. (1989) predict a positive impact of the variance of a firm's asset value on the total 

range between the upper and lower refinancing thresholds. Accordingly, high variance firms should 

theoretically engage in refinancing events less frequently. This is in contrast with Korteweg and Strebulaev 

(2015), who empirically find that both the lower and the upper thresholds are lower for firms with high cash 

flow volatility. Consistently with empirical findings, the following hypothesis is formulated: 

 

H 4.6.2: Volatility affects the lower and upper threshold negatively.     

 

3.4.2.7 Profitability 

 

Trade-off models state that profitable companies are less likely to default and therefore, should have higher 

leverage ratios (Korteweg and Strebulaev, 2012). Opposed to that, the static pecking order theory states that 

profitable companies often have much internal capital to finance investments, leading to lower leverage 

ratios. However, the dynamic pecking order theory predicts in the separating in debt equilibrium that 

companies in a financially strong position or with great potential will finance more of their investments with 

debt to signal that they are a “good” type firm and therefore separate from “bad” type firms. If profitability is 

a proxy for firm type the dynamic pecking order theory predicts that profitable firms will have higher 

leverage ratios. Consistent with the static pecking order theory Korajczyk and Levy (2003), Flannery and 

Rangan (2006), Byoun (2008), and Chang and Dasgupta (2009) find that profitability affects the leverage 

ratio negatively for US companies. Shuetrim et al. (1993), Banerjee et al. (2004), and Mukherjee and 

Mahakud (2010) come to similar results when investigating profitability’s effect on capital structure for 

Australian, UK, and Indian companies respectively. Based on these findings Mukherjee and Mahakud (2010) 

come to the conclusion that firms have a target debt ratio, but still prefer internal fund sources to external 
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fund sources. By taking company size into account González and González (2012) come to a more nuanced 

conclusion on how profitability affects the capital structure in Spanish companies. It is found that due to 

higher information asymmetry for small companies
23

 leverage ratio is negatively related to profitability, 

confirming the static pecking order theory’s prediction. However, for large companies
24

 the leverage ratio is 

positively related to profitability, confirming the trade-off and dynamic pecking order theories’ predictions.   

Lately, the above papers that neglect the difference between observed leverage ratio and target leverage ratio 

have been criticized and to a large extent proven wrong. This is because positive (negative) shocks on 

companies’ profitability mechanically affect the leverage ratio negatively (positively) outside of refinancing 

periods, leading to a distorted interpretation of profitability’s effect on capital structure (Korteweg and 

Strebulaev, 2015). Hovakimian et al. (2001) build an empirical model that distinguishes between observed 

leverage and target leverage. They find that profitable companies have lower observed leverage ratios. 

However, profitable companies are more likely to issue debt and repurchase equity than non-profitable 

companies, leading to the conclusion that companies actively try to offset changes in capital structure driven 

by earnings. Likewise, Korteweg and Strebulaev (2015) find a negative correlation between profitability and 

observed leverage ratio, but positive causality between profitability and target leverage ratio. Furthermore, to 

test the robustness of their finding Korteweg and Strebulaev (2015) investigate the connection between 

profitability and leverage drift between refinancing events. It is found that the leverage drift is smaller for 

highly profitable firms, resulting in more mass of the leverage distribution being in the lower leverage range. 

This decreases the average leverage ratio compared to the target leverage ratio and explains the negative 

correlation found by papers not distinguishing between observed and target leverage. The result by 

Korteweg and Strebulaev (2015) is in line with Korteweg (2010) and Danis, Rettl, and Whited’s (2012) 

findings. These authors empirically find positive causality between profitability and leverage ratio, 

confirming the dynamic trade-off theory’s prediction. Since this paper distinguishes between observed 

leverage ratio and target leverage ratio the following hypothesis is formulated. 

 

H 4.7.1: Profitability affects the target leverage ratio positively. 

 

As tangibility, profitability serves as a type of security that the company is able to repay creditors. Therefore, 

profitability reduces the cost of financial distress and should increase the upper boundary. This positive 

relationship between profitability and the upper leverage threshold is empirically supported by Korteweg and 

Strebulaev (2015). 

 

H 4.7.2: Profitability affects the upper leverage threshold positively. 

                                                 
23 González and González (2012) define a small company as one with 10 to 50 employees, and a turnover below 7 million euros or total assets below 
5 million euros. 
24 González and González (2012) define a large company as one with more than 249 employees, and a turnover above 40 million euros or total assets 
above 27 million euros. 
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3.4.3 Macro-specific Leverage Determinants 

 

3.4.3.1 Recession 

  

Hackbarth, Miao and Morellec (2006) build a theoretical contingent claims model, in which idiosyncratic 

and systemic shocks affect companies’ cash flows and optimal leverage policies. This model provides some 

interesting insights. Firstly, leverage is expected to be counter-cyclical. Secondly, the state of the economy 

affects the speed and size of capital structure adjustments. It is found that the rebalancing threshold is lower 

when the macroeconomic conditions are favorable. Hence, the model predicts that companies adjust more 

frequently and by a smaller amount when the company is in a good state. In line with the managerial 

entrenchment theory, Levy (2001) argues that during recessions the agency costs rise because levered 

managers’ wealth is more reduced than shareholders’ wealth. To realign managers and shareholders’ 

incentives debt levels are increased, leading to a counter-cyclical leverage effect for financially 

unconstrained companies (Drobetz, Pensa and Wanzenried, 2007). Congruently, the inertia proposition and 

the market timing theory predict leverage to be counter-cyclical. The inertia proposition predicts that in a 

recession, companies’ equity value is low and the book value of debt is unchanged, leading to higher 

leverage ratios. The market timing theory predicts that companies will stop issuing equity due to lower 

equity values, leading to lower leverage ratios. Drobetz et al. (2007) confirm the market timing theory’s 

prediction. By investigating German, French, Italian and UK companies’ adjustment process in the period 

from 1982 to 2002 they find that firms are reluctant to rebalance their capital structure following a period in 

which equity valuations have been high. In line with Hackbarth et al. (2006), Levy (2001), and the market 

timing theory an empirical study by Korajczyk and Levy (2003), who investigate US companies’ leverage 

ratio across 50 years, finds that the target leverage ratio is counter-cyclical. This is because financially 

unconstrained companies try to issue equity when the macroeconomic conditions are favorable. 

 

H 4.8.1: The target leverage ratio is counter-cyclical. 

 

When investigating the width of the leverage ratio range for US publicly listed companies in the period from 

1971 to 2006 Covas and Den Haan (2011) find that most size-sorted firms wait longer before adjusting their 

capital structure during recessions. This is the case regardless if the leverage ratio is too high or too low, 

leading to a larger leverage range during recessions. In consensus, Hackbarth et al. (2006) predict that the 

range between the lower and upper rebalancing thresholds is larger in times of recessions.   
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Also, Fischer et al. (1989) predict that the leverage range increases with asset volatility. To the degree that 

asset volatility increases in times of recession, there should be a positive relation between the presence of a 

recession and the leverage range. 

 

H 4.8.2: The leverage range increases during recessions. 

 

3.4.3.2 Macroeconomic Growth 

 

The macroeconomic cycle is not solely measured by the recession variable described above, but also by a 

variable for macroeconomic growth. There should be a clear correlation between the variable 

macroeconomic growth and the variable recession. Macroeconomic growth should be positively correlated 

with share prices. According to the market timing theory increasing share prices will incentivize managers to 

time the market and issue equity, leading to lower leverage ratios. This prediction is confirmed by Frank and 

Goyal (2009) who find a negative relationship between GDP growth and leverage ratio when researching the 

US market in the period 1950 to 2003. However, the finding of Frank and Goyal (2009) is discarded in a 

recent paper by Korteweg and Strebulaev (2015). In line with the predictions of the dynamic trade-off theory 

Korteweg and Strebulaev (2015) find that observed leverage ratios are counter-cyclical, but target leverage 

ratio is pro-cyclical. Korteweg and Strebulaev’s (2015) empirical study confirms Chen’s (2010) theoretical 

model that predicts that bankruptcy costs are lower in periods of macroeconomic growth, leading to higher 

target leverage ratios. 

 

H 4.9.1: Macroeconomic growth affects target leverage ratio positively.   

 

The dynamic models of Hackbarth et al. (2006), Chen (2010), and Bhamra, Kuehn, and Strebulaev (2010) 

predict that the range between the upper threshold and the target should be higher when there is low 

macroeconomic growth. The rationale behind this prediction is that when macroeconomic growth is sluggish 

equity prices tend to be low, resulting in the upper threshold being high. Moreover, Korteweg and Strebulaev 

(2015) show that the target range becomes larger during periods of negative macroeconomic growth. More 

specifically they find that target leverage ratio and the refinancing threshold are at an intermediate level two 

years after a recession – below periods leading up to a recession, but above periods in which the recession is 

worst. 

 

H 4.9.2: Macroeconomic growth affects the capital structure range negatively.      
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3.4.3.3 Economic Prospects  

 

When an economic expansion is expected share prices tend to increase, and companies will, according to the 

market timing theory, issue more equity in their attempt to exploit the opportunity window (Drobetz et al., 

2007). In line with the market timing theory and Fischer et al. (1989) predictions
25

, Frank and Goyal (2009) 

find that when the economic prospects are promising the leverage ratio drops. Korajczyk and Levy (2003) 

document that companies tend to issue equity or debt in periods in which the state of the economy is 

favorable. More specifically, when the stock market is experiencing a positive momentum and the economic 

prospects are promising (as indicated by the term spread) companies tend to issue equity, affecting the 

leverage ratio negatively. However, their results are not uniform across all firms, as companies that are 

financially constrained turn out to have a pro-cyclical target leverage ratio with a security issuance policy 

that is less sensitive to economic prospects. Financially constrained firms’ relatively low sensitivity to the 

economic prospects makes intuitively sense. This is because these companies should have difficulties 

choosing and timing their security issues (Drobetz et al., 2007). Likewise, Drobetz et al. (2007) find that 

financial constraints affect companies’ capital structure policy and that companies tend to adjust quicker 

when the economic prospects are promising.  

 

H 4.10.1: Economic prospects affect the target leverage ratio negatively.   

 

In line with Fischer et al. (1989) prediction Korteweg and Strebulaev (2015) find that there is a negative 

causality between economic prospects and the lower refinancing threshold. Therefore, companies tend to 

wait longer before levering up when the economic prospects are good. Similarly, Fischer et al. (1989) predict 

that the upper boundary increases when the economic prospects are promising, leading to an increasing 

leverage range.  

 

H 4.10.2: Economic prospects affect the capital structure range positively. 

 

                                                 
25 In Fischer et al. (1989) model the economic prospects are promising when the interest rate is low. 
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4. Data 

 

CHAPTER 4 

 

Data 
 

Until now the theoretical foundations of relevant capital structure literature have been laid and specific 

hypotheses for this paper's analysis have been derived. This section introduces the dataset of European firms 

that forms the basis for the following econometric analyzes. The section is organized as follows: Section 4.1 

describes the sample selection as well as adjustments and eliminations. Afterward, section 4.2 introduces the 

definitions of capital structure that are used as dependent variables in this paper. Moreover, this section 

defines a refinancing event and explains the proxy variables that are used as explanatory variables.  

 

4.1 Sample Selection 

This paper's sample consists of panel data of publicly listed, European firms. It covers firm characteristics 

and macroeconomic data of the respective countries. The following describes how the data sample has been 

selected with respect to the used sources, the covered time frame, and regional focus as well as necessary 

adjustments and eliminations. 

 

The sample data was assembled from different sources. All balance sheet and income statement information 

have been derived from the Compustat database while data on market capitalization and spot exchange rates 

have been extracted from Bloomberg. With regards to macroeconomic variables, information on recessions 

of the economic cycle has been collected from the Centre for Economic Policy Research, government bond 

yields have been extracted from Bloomberg, and lastly, GDP growth rates have been obtained through 

OECD’s database.   

The investigated quarters are restricted to calendar quarters between January 2004 and December 2014. The 

beginning of our analysis in year 2004 is due to the very limited availability of quarterly financial data of 

European firms in the Compustat database prior to 2004. The sample is restricted to firms that are legally 

registered in Austria, Belgium, Denmark, Finland, France, Germany, Italy, the Netherlands, Spain and the 

United Kingdom, as indicated by Compustat’s Country of Incorporation Code. Except for the United 

Kingdom, the participating countries are the largest EU economies
26

 that introduced the Euro in 1999, or 

                                                 
26 The size of an economy is measured by its GDP as of Q4 2014 and has been derived from Eurostat. 
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whose currency is pegged against the Euro.
27

 Although not part of the Eurosystem, the United Kingdom was 

included due to its economic significance as the second largest EU economy by GDP. The selected countries 

represent more than 84% of the 28 EU member states’ combined GDP as of Q4 2014. 

 

The main part of the sample consists of quarterly financial data from the Compustat database, in which 

relevant balance sheet and income statement data have been extracted. The data has been restricted to 

consolidated financial statements, which include both parent and subsidiaries accounts. This avoids 

duplication of firm subsidiaries, which publish own financial reports and are included in consolidated 

accounts. Furthermore, the sample includes both currently active and currently inactive firms. 

Moreover, the following eliminations and adjustments have been made. The sample excludes financial firms 

with SIC codes from 6000 to 6999, due to the strong regulatory influence that financial supervision has on 

financial firms' capital structures. The elimination of financial firms is in accordance with previous empirical 

studies, such as Frank and Goyal (2003), Leary and Roberts (2005) and Korteweg and Strebulaev (2015). 

Further, even after selecting quarterly financial data, the Compustat output still contained observations from 

semi-annual reports, which resulted in blank observations as well as in observations that equaled the value of 

their preceding quarter. Both cases of observations have been eliminated to ensure that each observation 

refers to exactly one calendar quarter. Furthermore, observations have been eliminated, that have not been 

part of at least two consecutive quarterly observations. Finally, currency adjustments have been necessary. 

Observations that Compustat presents in currencies other than the Euro, as indicated by the ISO currency 

code, have been converted to Euro values using end-of-quarter spot exchange rates as derived from 

Bloomberg. This has been the case for observations in early calendar quarters, for firms located in countries 

that are not part of the Eurozone, or for companies, whose Compustat information is reported in a foreign 

currency. In addition to spot exchange rates, data on market capitalization at the end of each quarter was 

derived from Bloomberg and allocated to the respective firm-quarter observations of the Compustat sample. 

In case a firm had multiple share classes, market capitalization was calculated by taking the sum of the 

market capitalizations of each class of common stock. If only one class of stocks was listed, the price of the 

listed stocks was applied to the other stock classes. Likewise, if one class of shares had not been traded for 

more than 50 days prior to the end-of-quarter reporting date the price of the listed shares has been applied to 

the illiquid share classes. If there was more than one share class that was unlisted, the average price of the 

listed classes was applied to the unlisted shares. If a firm’s shares had not been traded for more than 90 days 

prior to the end-of-quarter reporting date, the observation was discarded from the dataset. 

 

                                                 
27 Denmark was included into the sample since the Danish krone is the only European currency, which is partly pegged against the Euro and is very 

narrowly following the Euro at a range of plus / minus 2,25% against the central rate. This is due to Denmark's membership to the European 
Exchange Rate Mechanism II. 
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To eliminate the influence that extreme outliers have on the results of this paper all variables have been 

winsorized. Consistent with Leary and Roberts (2005), all variables have been trimmed at the lower and 

upper 0,5 percentile of their distribution
28

. Further, observations that include a MB ratio that does not lie 

between zero and ten have been eliminated as done by Leary and Roberts (2005), Baker and Wurgler (2002) 

and Korteweg and Strebulaev (2015).  

 

4.2 Variable Specification 

Until now it has been introduced, how the sample of quarterly firm observations was selected. In the 

remainder of this chapter, it will be described how the factors that theoretically should affect the capital 

structure are defined and measured, and which Compustat variables are chosen. The abbreviations in 

brackets indicate the Compustat name of the respective variable. As it is not possible to measure some of the 

factors directly, proxies are used. 

 

4.2.1 Definition and Computation of Capital Structure 

 
Different measures of capital structure exist and there is some dispute among researchers on what is the 

correct measure when investigating leverage ratios. In the following the different measures for capital 

structure will be discussed and an argumentation for the chosen measure will be provided.  

According to Møller and Parum (1999), it is important to differentiate between the accounting and the 

finance literature's perspective when investigating capital structure.  

The accounting literature’s perspective is grounded on book values and can be considered the most 

appropriate perspective when investigating private firms for which market values do not exist. Moreover, 

this approach to capital structure is frequently used by creditors, when determining the risk profile of the 

company and by managers, when evaluating the possibilities for additional debt financing (Møller and 

Parum, 1999).
29

 Book leverage is calculated by dividing the book value of debt with the sum of book value 

of debt and the book value of equity. Book value of debt, in turn, is the sum of short-term debt (DLCQ) and 

long-term debt (DLTTQ) (Møller and Parum, 1999). The drawback of this method is that the book value of 

equity is only a residual that balances assets, liabilities and equity and neglects the value of future growth. 

Since the market value of equity reflects all available market data and expert valuations finance scholars 

prefer to use market values when determining capital structure (Møller and Parum, 1999). The drawback by 

rebalancing companies’ capital structure based on market values is that they can fluctuate substantially, due 

to macro conditions and irrational exuberance
30

 that are beyond the control of the company. Consistently, 

                                                 
28 Leary and Roberts (2005) winsorize at the upper and lower 1 percentile of their distribution. 
29 Companies and creditors of course also regard other factors such as profits, tangibility and etc.  
30 This includes investor optimism that drives valuations to levels that are not supported by fundamentals.  
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research papers calculate the market value of equity by multiplying the share price by the number of shares 

and therefore, this approach is used in this paper. Since the market value of debt is similar to the book value 

of debt, book values are used (Møller and Parum, 1999).  

There is no universal way  to measure leverage ratios among finance scholars (Welch, 2011). The broadest 

measure of leverage ratio is total liabilities to total assets, which serves as a proxy for the amount that is left 

for shareholders in case of bankruptcy. The drawback of this ratio is that it takes non-financing related items 

such as accounts payable and pension liabilities into account, and thereby overstates the leverage ratio. 

Moreover, it does not provide any information on whether the company is close to bankruptcy in the near 

future (Rajan and Zingales, 1995). A relatively better measure is the sum of short-term debt and long-term 

debt to total assets since non-relevant items do not inflate this measure. However, as Welch (2011) notes this 

measure does not take into account that specific non-debt liabilities are categorized as equity, leading to an 

understatement of the leverage ratio. A possible solution is to correct total assets for non-debt liabilities. 

Unfortunately, this measure will be affected by factors that are not relevant to financing decisions, such as 

pension liabilities, which will negatively bias the leverage ratio. Hence, Rajan and Zingales (1995) argue that 

the ratio of total debt to capital best represents the effects of past financing decisions. This measure for 

leverage is also used by influential papers, such as Hovakimian et al. (2001), Leary and Roberts (2005), and 

Flannery and Rangan (2006), and will therefore, be used as the main leverage ratio in this paper. The market 

leverage equals a firm's book value of debt (DLCQ + DLTTQ) divided by the sum of the book value of debt 

(DLCQ + DLTTQ) and the market value of equity. To test the robustness of the results three other debt 

measures are used as dependent variables: The first is net market leverage, calculated by subtracting cash 

(CHQ) from the book value of debt, which is then divided by the sum of book value of debt and market 

value of equity. The second is book leverage, computed by dividing the book value of debt with total assets 

(ATQ). The third is net book leverage, calculated by subtracting cash from book value of debt, which is then 

divided by total assets. 

 

4.2.2 Refinancing Event 

 

An important consideration when investigating capital structure policy is the definition of a refinancing 

event. This paper follows the definition of Leary and Roberts (2005)
31

, who identify material capital 

structure adjustments as a more than 5% net change of book equity or debt from period 1t  to t, normalized 

by the book value of total assets at the end of period 1t . Since firms can issue and repurchase both equity 

and debt, they have four ways to adjust their capital structure. To estimate the model in part 6.3.1, a focus on 

capital structure adjustments that have an impact on leverage is necessary. Hence, following Leary and 

Roberts (2005), a leverage increasing refinancing event is defined as a net debt issuance minus net equity 

                                                 
31 Although the (S, s) model estimation is inspired by Korteweg and Strebulaev (2015), this paper cannot follow their definition refinancing events. 
They use direct Compustat variables of issuances and repurchases of debt and equity, which Compustat does not report for European firms.  
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issuance, normalized by the book value of total assets that is larger than 5%. Accordingly, a leverage 

decreasing refinancing event is a net equity issuance minus a net debt issuance, normalized by the book 

value of total assets that is larger than 5%. The occurrence of refinancing events is calculated using firms’ 

common equity (CEQQ), long term debt (DLTTQ) and debt in current liabilities DLCQ) as the two 

components of book debt, and the book value of total assets (ATQ). 

 

4.2.3 Independent Variables 

 

4.2.3.1 Firm-specific Variables 

 

Tangibility 

 
The measure of tangibility should match the measure of leverage ratio with regards to the maturity of 

included balance sheet items. If a broad measure for leverage ratio, such as total liabilities to total assets, is 

used, a broad measure for tangibility that captures all potential collateral, such as inventory and accounts 

receivables, should be used. On the other hand, if total debt to total asset is used as leverage ratio, property, 

plant and equipment (PPE) can be used as measure for tangibility. Because the latter leverage ratio is used as 

main leverage ratio, the ratio of PPE to total assets is used as measure for tangibility. The proxy for 

tangibility is calculated as Compustat’s PPE variable (PPENTQ) divided by the book value of total assets 

(ATQ).  

 

Non-debt Tax Shield 

 

Hovakimian et al. (2001) use net operating loss carryforwards scaled by the book value of assets and 

González and González (2012) use earnings before taxes subtracted by taxes paid to tax rate as measure for 

non-debt tax shields. Since it has proven difficult to collect net operating loss carryforwards and tax rates it 

is chosen to use the ratio of depreciation to total assets as proxy for non-debt tax shield. This proxy is the 

most frequently used measure for non-debt tax shields and is among others used in Byoun (2005), Drobetz et 

al. (2007) and Mukherjee and Mahakud (2010). It equals Compustat’s depreciation variable (DPQ) divided 

by the book value of total assets (ATQ).     
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Growth Opportunities 

 

It is difficult to find a good proxy for growth. Titman and Wessels (1988) state that the ratio of capital 

expenditures to total assets can be an indicator for growth. The drawback of this proxy is that it reflects 

historic growth and not future growth. Another used proxy for growth is the price-earnings (PE) ratio, which 

measures how much investors are willing to pay per unit of earnings. The drawback of the PE ratio is that it 

is sensitive to changes in the capital structure. The most frequently used measure for growth is the MB ratio, 

which compares the market value of the firm to the book value of the firm. A high (low) MB ratio indicates 

that investors believe that growth opportunities for a company are promising (poor). The drawback of this 

measure is that it is not very appropriate when analyzing non-capital intensive companies with few assets on 

the books. Book values to a high degree ignore the true value of intangible assets such as brand name and 

intellectual property, making it a poor measure for e.g. service-focused firms that have few tangible assets. 

Moreover, this measure is affected if the market misprices stocks. Despite its shortcomings, this measure will 

be used as proxy for growth opportunities, since it will enable us to compare results with previous work on 

capital structure that usually uses the MB ratio as proxy. The MB ratio equals the ratio of the sum of a firm’s 

market capitalization as derived from Bloomberg and its book value of debt (DLCQ plus DLTTQ) to the 

book value of total assets (ATQ). 

 

Uniqueness  

 

As growth opportunities, it can be difficult to measure product uniqueness. Titman and Wessels (1988) 

suggests multiple measures. Firstly, research and development (R&D) expenses can be used as a proxy, since 

companies that sell heterogeneous goods are more likely to spend money on R&D in order to continue being 

able to sell differentiated goods. Secondly, sales expenses can serve as a proxy for product uniqueness since 

companies selling unique products are more inclined to spend money on ads and salespeople to promote their 

products. Lastly, employee retention can be used as a proxy. Companies selling homogenous products will 

have a higher employee attrition rate since their employees are easier replaced. On the other hand, companies 

selling heterogeneous goods will have a tendency to employ highly skilled employees, who are expensive 

and difficult to replace. Data on employee retention has proven difficult to collect and few companies report 

R&D expenditures on a quarterly basis. Therefore, as done by Hovakimian et al. (2001) and Leary and 

Roberts (2005) sales expenses are used as a proxy for product uniqueness. This proxy is calculated as 

Compustat’s SG&A variable (XSGAQ) divided by revenue (REVTQ). 
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Size 

 

There are multiple ways to define company size. It can among others be based on market capitalization, 

revenue and the number of employees. Titman and Wessels (1988) and Rajan and Zingales (1995) use the 

natural logarithm of revenue as measure for company size. However, this measure has a major drawback. 

For example, large pharma companies frequently have years with relatively low revenues because their 

products have not been launched. Therefore, as Kayhan and Titman (2006), and González and González 

(2012) the natural logarithm of total assets (ATQ) is used as proxy. The reason for the logarithmic 

transformation is because Titman and Wessels (1988) predict that there is only a correlation between size 

and leverage for small companies.  

 

Volatility 

 

Measures of volatility differ between empirical capital structure studies. Since the companies in scope are 

listed the beta values that measure share volatility relative to the market could be used. However, the beta 

value has major drawbacks since it is affected by the capital structure. When leverage increases the beta 

value will automatically increase, leading to a bias. A possible solution to this causality problem would be to 

use unleveraged beta as measure for volatility. However, since the companies are not traded on the same 

index it will not be possible to compare their beta values. The standard deviation of earnings is another way 

to measure volatility. EBITDA is used as measure for earnings, since this accounting number is unaffected 

by changes in capital structure and different tax treatment of depreciation and amortization rules across 

countries. To enable comparison between companies Banerjee et al. (2000) and Korteweg and Strebulaev 

(2015) standardize volatility by dividing EBITDA by total assets. Other papers such as Titman and Wessels 

(1988) use the standard deviation of the percentage change in EBITDA. Since this is the preferred approach 

by most researchers, this will be used as measure for volatility. Volatility is defined as the quarterly standard 

deviation of the companies’ EBITDA (OIBDPQ) percentage return over 8 quarters, for which at least 4 

quarters are observed. In cases for which four consecutive EBITDA returns are not available, the standard 

deviation is estimated by using an exponentially weighted moving average (EWMA). JPMorgan/Reuters’ 

(1996) Lambda from their RiskMetrics
TM

 framework of 0,94 is used in the EWMA calculation.
32

 

 

Profitability 

 

In contrast to many of the above factors profitability is relatively straightforward to measure. Banerjee et al. 

(2000) and Mukherjee and Mahakud (2010) use net income to total assets as proxy for profitability. The 

disadvantage of this measure is that it is affected by the size of the interest payments and therefore, is 

                                                 
32 See appendix 9.3 to find the used formula. 
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affected by changes in the capital structure. Instead, as Frank and Goyal (2003) and Chang and Dasgupta 

(2009) EBITDA to total assets is used as measure for profitability. It is expressed as the ratio of Compustat’s 

EBITDA variable (OIBDPQ) to the book value of total assets (ATQ). The advantage of using EBITDA 

instead of EBIT, which Fama and French (2002) and Flannery and Rangan (2006) use, is that EBITDA is not 

affected by different tax treatment of depreciation and amortization across countries.   

 

4.2.3.2 Macro-specific Variables 

 

Recession 

 

Since Korteweg and Strebulaev (2015) investigate capital structure in the US they use the National Bureau of 

Economic Research (NBER) recession indicator. This indicator is equal to 1 if the NBER declares an 

economic recession in the US and 0 otherwise. This paper uses the recession indicator from the Centre for 

Economic Policy Research (CEPR), which is the Euro area’s equivalent to the NBER. As the NBER, the 

binary variable is equal to 1 if the CEPR declares an economic recession in the Euro Area and 0 otherwise. 

 

Macroeconomic Growth 

 

Frank and Goyal (2009) use the real GDP growth rate based on 1996 dollars and Korteweg and Strebulaev 

(2015) use the annualized seasonally adjusted real GDP growth rate based on 2009 dollars as measure for 

macroeconomic growth in the US. Correspondingly, an annualized quarterly GDP growth rate based on 2010 

dollars as provided by the OECD for each country in scope is used. This growth rate is calculated by 

comparing the GDP to the GDP of the same quarter of the previous year.   

 

Economic Prospects 

 

When the term structure is increasing and the interest rates are low it is often interpreted, as the economic 

prospects are promising. Frank and Goyal (2009) calculate the term spread by taking the difference between 

the annualized 10-year and the 1-year treasury note interest rate. Likewise, Korteweg and Strebulaev (2015) 

measure the term structure by taking the difference between annualized 10-year and 2-year treasury note 

interest rate. This paper uses Korteweg and Strebulaev's (2015) definition of term structure, however, 

calculated for each country in scope and with data derived from Bloomberg.                   

 

 

 

 

 

CHAPTER 4 – Data 



 

 

 

 

51 

 

 

Schröder and Sosman (2016) 

5. Descriptive Statistics  

CHAPTER 5 

 

Descriptive Statistics 

 

This chapter introduces the main dataset that underlies all statistical analyses of this paper. Following a brief 

introductory overview of the collected data, the chapter is structured into two main sections that are further 

divided into a cross-sectional and time series part. The first section 5.1 describes the cross-sectional and the 

time series aspects of the dataset. The second section 5.2 focuses on the cross-sectional and the time series 

aspect of capital structure. 

The main dataset of this paper contains quarterly financial information of 1.196 European firms. The data is 

distributed over 44 quarters, because the analyzed time period spans over 11 years between the first quarter 

of 2004 and the last quarter of 2014. Over this time period, the dataset consists of 21.012 observations of 

consecutive firm-quarters, resulting in an average of 17,6 observed quarters per firm.  

 

5.1 Dataset 

 

5.1.1 Cross-sectional Aspects of the Observations 

 

Investigating the cross-sectional perspective of the main data set reveals several interesting insights about 

both the representation of countries and industries. Figure 5.1 illustrates the representation of countries in the 

main dataset, depicting the number of observations per countries as bars (left axis), the number of firms per 

country as a label on each bar, as well as the average amount of observations per firm as markers (right axis). 

Most firms are headquartered in Germany, Great Britain and Italy, which collectively contribute more than 

60% of firms in the main data set. However, to assess the representation of countries it is more important to 

consider the countries’ contribution of observed firm quarters. In that regard, Germany, Italy and Finland are 

the largest contributors, with almost 33% of observations stemming from Germany alone. The influence of 

Germany is economically justified because of the country’s position as the European Union’s largest 

economy and as one of its largest equity markets (Dhar, Liu, and Tompsett, 2011). However, the favor 

towards Germany is even more pronounced due to the underrepresentation of other large economies with 

large equity markets such as Great Britain and France. For instance, although firms from Great Britain form 

the second largest country group of firms, each of these firms only contributes an average of 7,9 

observations, which is the lowest value of all countries and almost 10 observations below the average firm in 
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the main dataset. Similarly, French firms contribute the second lowest average amount of observations per 

firm and even a low total number of firms. This mismatch of representation in the dataset is driven by 

differences in data quality across countries that affect both the number of firms per country and the average 

number of observations per firm.
33

  

 

Figure 5.1 – Representation of countries in dataset 

 

 

 

 

Besides the number of observations, conclusions about the country representation can be drawn from the 

value of the included firms. Figure 5.1 also reports aggregated enterprise values and average enterprise 

values per firm.
34

 With Germany and Great Britain being the two largest contributors and France being the 

fourth largest contributor of aggregated enterprise value the discussed country bias seems less pronounced as 

compared to that of the observations. This larger representation of Great Britain and France is driven by the 

high average enterprise value that firms from these countries have in the dataset. Accordingly, the low 

contribution of Italy and Finland to aggregated enterprise value is due to the very low enterprise values that 

Italian and especially Finnish firms have. 

 

 

 

                                                 
33 In this context data quality is defined along two lines. First, it is the availability of data in the sources of this paper. This is driven by the degree of 

completeness of used databases. Secondly, it is the number of observations fulfilling the selection criteria described in section 4.1. 
34 Aggregated enterprise value per country equals the sum of a country’s firm’s enterprise values over all periods, while average enterprise value 
divides the former value by the amount of observations per country over all periods.    
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Figure 5.2 – Representation of industries in dataset 

 

 

In addition to the representation of countries figure 5.2 gives an overview of the representation of industries 

based on the first digit of the SIC industry code. The main dataset has a strong focus on the manufacturing 

industry because 55% of observations stem from this sector. This effect is driven by the large representation 

of economies that are abundant of manufacturing firms such as Germany, which has a manufacturing share 

of 58% of its observations, Finland (68%) and Denmark (67%). The strong weight of manufacturing firms is 

an even more pronounced than the focus on Germany. 

Another insight can be derived regarding the quality of data. The range of the number of observations per 

firm is lower cross industries than it is across countries. The value across industries spans from 19,9 in 

manufacturing to 10,9 in mining and from 24,1 in Finland to only 7,9 in Great Britain. Hence, the differences 

in data quality do rather emerge from differences in the representation of countries than industries. More 

detailed distributions of industries’ percentage shares across countries and countries’ percentage shares 

across industries can be seen in appendix 9.4. 
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5.1.2 Time Series of the Observations 

 

Figure 5.3 illustrates the distribution of observations over the calendar quarters from 2004 to 2014.  

 

Figure 5.3 – Distribution of observations through time 

 

 

It becomes obvious that the number of observations increases throughout the early periods between 2004 and 

2008. Afterwards, the number of observations stays fairly constant with a minor downward trend until the 

end of 2014. The increase in observations during the early quarters speaks for enhanced reporting quality in 

the Compustat database. In unreported analyses, it was found that Compustat provides only very limited, 

though increasing, amounts of data for quarterly observations of European firms until 2004.   
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As with the number of observations, the main dataset also contains a time variation in the enterprise value of 

the included firms. Figure 5.4 differentiates between the aggregated enterprise value of all included firm 

observations and the enterprise value of an average firm. While the early observations exhibit a faster growth 

in aggregated enterprise value than in the average enterprise value, the changes in the two variables seem 

more similar during later quarters. The fact that growth in average enterprise value is smaller than growth in 

aggregated enterprise value from 2004 to 2007 leads to the conclusion that the aggregated growth in this 

period is not only due to the increase in firm valuations but also due to the previously discussed increase in 

observations in early quarters of the sample. Quarters after 2008 are characterized by a match between 

changes in aggregated and average enterprise values as well as by a rather stable amount of observations. 

Therefore, changes in aggregated enterprise value are not as much driven by the number of firms but rather 

by changes in average enterprise values and hence by the composition of firms and value reactions to 

parameters that are not observed in Figure 5.4. 

 

Source: Own contribution 
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Source: Own contribution 

5.2 Capital structure 

5.2.1 Cross Sectional Aspects of Capital Structure 

 

Market leverage, net market leverage, book leverage, and net book leverage are the four leverage measures 

used. Market and book leverage can have a value between 0 and 1 including endpoints, and net market and 

net book leverage can have a value between -1 and 1 including endpoints. Below the distributions of the 

leverage ratios for all observation are graphed. 

 

Figure 5.5 – Leverage distribution 

 

 

 

 
 

Looking first at the histogram for the main leverage ratio illustrated in panel A, market leverage, it can be 

observed that the midpoint of the distribution is approximately 0,3 and that the mode ratio is 0,1. Based on 

appendix 9.5 it can be inferred that the spike is due to a large number of observations from manufacturing 

and service companies that have low average market leverage ratios. The distribution is left skewed, which 
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may be caused by companies’ inactivity when it comes to adjusting their capital structure (Leary and 

Roberts, 2005). There tend to be positive returns on equity leading to higher equity prices, and therefore, the 

relative amount of leverage decreases. When looking at panel B it is observed that the distribution is roughly 

normally distributed with a mean between 0,4 and 0,5. Since book equity values are less sensitive to equity 

returns compared to market equity values the leverage drift is not as prevalent. As for market leverage, there 

is a high concentration of firms with a leverage ratio of 0,1, indicating that a higher number of companies 

have conservative capital structure policies. Transitioning to the net leverages illustrated in panel B and C, it 

is inferred that companies have a noteworthy amount of cash or short-term investments since the net market 

leverages are below the gross leverage ratios. Moreover, opposite the gross leverage ratios, the net market 

leverage ratios are right skewed, indicating that companies frequently have more debt than cash on their 

balance sheets. The larger mode leverage ratio of net market leverage relative to net book leverage is driven 

by the fact that market equity values tend to exceed book equity values (Møller and Parum, 1999).      

 

5.2.2 Time Series of Capital Structure 

 

Intuitively, leverage ratios should be sensitive to economic recessions: During a recession, book leverage to 

a large extent remains constant, whereas the market equity value drops – leading to increasing leverage 

ratios. In figure 5.6 the average leverage ratio and the net leverage ratio for the period 2004 to 2014 are 

graphed. The gray areas are the periods  

in which the Centre for Economic Policy Research (CEPR) has declared a recession in the Euro area. 

 

Figure 5.6 – Leverage development  
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As it can be seen above, the average (net) market leverage is relatively constant in the period Q1 2004 to 4Q 

2007. Thereafter, the (net) market leverage increases until Q3 2009 and then drops until Q1 2011. From Q1 

2011 until Q4 2014 the (net) market leverage is slightly downward trending. Comparing the (net) market 

leverage with the recession starting Q2 2008 and ending Q2 2009, there is a clear correlation between when 

CEPR declares a recession and when the (net) market leverage starts increasing. Interestingly, the (net) 

market leverage starts increasing a half-year before the CEPR declares a recession. This indicates that the 

markets anticipated economic recessions before they were officially declared. Yet, based on figure 5.7 it 

does not seem as if the (net) market leverage are affected by the second recession starting Q4 2011 and 

ending Q1 2013. 

 

Figure 5.7 – Decomposed leverage development 

 

 

Interesting insights are found when decomposing figure 5.6 into the best represented country in terms of 

number of observations (Germany) and the three least represented countries (Belgium, France, Austria). As 

observed in figure 5.7, during the first recession, there is a positive correlation between the (net) market 

leverage in Germany and the three least represented countries. During the second recession, the (net) market 

leverage is stable for Germany, whereas it is increasing for the three least represented countries. This 

indicates that equity markets in Germany, Austria, France and Belgium were hardly struck by the first 

recession. However, in the second recession equity markets in Germany were unaffected. Because Germany 

accounts for 33% of all observations, whereas Austria, France and Belgium combined only account for 10%, 

the positive correlation between the recession indicator and the (net) market leverage is equaled out by the 

German companies. This leads to flat leverage ratios during the second recession in figure 5.7. This insight 
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elucidates one of the shortcomings of the dataset. If not corrected for, the large weight of German companies 

may drive the results in the analysis and therefore it is important to include a country control variable. 

Possible differences across countries and how this paper controls for these differences is described in 

appendix 9.1. 
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6. Empirica l Models of Dynamic Reba lancing of C apita l Str ucture 

 

CHAPTER 6 

 

Empirical Models of Dynamic Rebalancing of Capital 

Structure 
 

Chapter 2 explored the theories that lay the ground for the empirical analysis of capital structure dynamics. 

The objective of this chapter is to empirically examine if these theories apply to this paper’s data on 

European firms. This chapter is structured as follows: In the first section 6.1, the inertia proportion’s validity 

is tested enabling us to support or reject hypothesis H 1. In the second section 6.2, first the market timing 

theory and then the trade-off theory are examined, leading to either a rejection or a support of hypotheses H 

2 and H 3. In the third section 6.3, the factors that according to theory should affect target leverage and 

leverage range are further examined. This enables us to support or reject hypotheses H 4.1 to H 4.10. The 

subsequent section 6.4 explores the development of target leverage and leverage range through time. 

Moreover, the section will investigate if the observed development of leverage can be explained by 

macroeconomic events during the period of interest. As briefly mentioned the dynamic pecking order theory 

will not be tested since a testable model has not been developed yet. The last section 6.5 of this chapter will 

touch upon the limitations of this paper’s approach.  

 

6.1 Inertia 

This section investigates whether executives are inert towards their capital structure policy and whether 

equity returns are the main driver behind leverage ratio dynamics. Firstly, a regression will be conducted that 

determines how large the impact of equity returns on capital structure is. Secondly, it is examined if 

executives actively try to adjust their capital structure. Based on these analyses it will become possible to 

support or reject hypothesis H 1. 
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6.1.1 Impact of Equity Shocks on Leverage 

 

Welch (2004) advocates that companies do not adjust their capital structure following shocks to the market 

value of equity and that the motives behind companies issuing activity are largely unknown. To test the 

inertia proposition the following model of leverage dynamics is estimated:
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Dt is the book debt at time t, is the market value of equity at time t, k is the time horizon,  is the 

percentage price change of the market value of equity from time t to time , and is a random error. 

In this set-up a coefficient of 0 on  and a coefficient of 1 on  would argue that capital structures are 

entirely dependent on firms' equity valuations and firms do not readjust following equity shocks. Contrary, a 

coefficient of 1 on  and a coefficient of 0 on would argue for a capital structure policy of readjustment 

as a response to changes in firms' equity values.  

The most straightforward method to estimate equation (6.1) would be to pool all the observations and 

conduct an Ordinary least square (OLS) estimation. However, since the underlying data of this analysis is 

panel data, the error terms will most likely be correlated cross-sectionally at a given time. For example, if the 

equity value of a particular company is unusually high in one quarter, it is likely that the equity value is high 

for another company in this time period. When this is the case, the OLS coefficients will still be consistent, 

but the standard errors will be wrong (Cochrane, 2005). To test this, a Breusch-Pagan test for 

heteroscedasticity is conducted. Based on the Breusch-Pagan test, which can be found in appendix 9.6, it is 

found that the standard errors in a simple pooled OLS regression would need to be corrected. This can be 

obtained by using the Fama-MacBeth (1973) procedure. The Fama-MacBeth two step approach is as 

follows: In the first step, a cross-sectional regression is performed on each single time period. Thereafter, the 

final coefficients are found by computing the average of the coefficients obtained from the first stage 

regression. If the right-hand variables are not time-varying the Fama-MacBeth regression yields the same 

estimates as cross-sectional OLS, but correct standard errors for cross-sectional correlation in a panel 

(Cochrane, 2005). As done by Welch (2004) and Leary and Roberts (2005) the Fama-MacBeth (1973) 

procedure is used to perform regression (6.1). As stated above the inertia paradigm predicts that  is equal 

to 0 and  is equal to 1, hence, the change in leverage ratio from time t to time 1t , is only driven by 

changes in the market value of equity. Table 1 shows the results of the Fama-MacBeth regression for 

different time horizons.  
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Source: Own contribution 

Table 1 – Regression results when investigating the inertia proposition by using the Fama-MacBeth method  

Dependent variable: market leverage at time  

  Horizon (k)    R
2 

# observations 

1 quarter 0,012 -0,010 0,971 0,93 15.534 

 

(0,012)*** (0,021) (0,020)***   

1 year 0,030 -0,028 0,945 0,86 14.626 

 

(0,002)*** (0,013)** (0,015)***   

3 years 0,076 -0,034 0,848 0,72 8.614 

 

(0,006)*** (0,018)* (0,019)***   

5 years 0,112 -0,038 0,795 0,65 4.999 

  
(0,008)*** (0,012)*** (0,014)***   

Standard errors are in brackets and are adjusted for heteroscedasticity. 

***, **, and * denote statistical significance at the 1%, 5% and 10% levels, respectively. 

  

 

Since the number of consecutive observations decreases with the time horizon, the regression with a horizon 

of one quarter is performed on a larger data set relative to when k is equal to 1 year or more. The reason for 

the drop in observations is twofold: Firstly, for each quarter that k increases one observation is dropped in 

order to calculate . Secondly, the longer the time horizon the fewer companies with consecutive data 

exist. Based on table 1 it can be concluded that 
1

a  is close to 0 and 
2

a  is close to 1 when k is equal to one 

quarter. Accordingly, over quarter horizons, companies on average do not tend to revert to their initial 

leverage ratio, but instead, allow their leverage ratio to drift nearly equally (0,97) with the percentage change 

of the market value of equity. As the time horizon increases, firms begin to readjust, however, the effect of 

changes in stock returns continues to be a dominant factor. These results are very similar in size and 

significance to Welch’s (2004) results for US companies and based on these findings he derives that equity 

shocks have long lasting effect on capital structure.  

Due to the inclusion of a lagged dependent variable as explanatory variable equation 6.1 is a dynamic panel 

data model. A serious drawback of applying the Fama-MacBeth method when performing regression 6.1 is 

the possible endogeneity problem associated with the inclusion of the lagged dependent variable. This 

problem is unaddressed by Welch (2004) and will in the following be reconnoitered. Similar to OLS the 

Fama-MacBeth method assumes that the error terms are serially uncorrelated and that the independent 

variables are strictly exogenous (Cochrane, 2005). A Wooldridge test is conducted to determine whether or 

not the idiosyncratic error terms, , are serially correlated (Wooldridge, 2009). The results of the 

Wooldridge test, which can be found in appendix 9.6, reveal that autocorrelation among the error terms is 

present and therefore, the Fama-MacBeth model may not be the appropriate model to estimate regression 

6.1. A solution to remove autocorrelation is to estimate Equation 6.1 based on the first differences of its 

variables. First difference estimation initially calculates the one period changes in all dependent and 
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Source: Own contribution 

explanatory variables and performs an OLS regression on the resulting differences. If there is autocorrelation 

between the error terms, the one period changes in the error terms will not be autocorrelated. Hence, the 

first-differenced equation can be estimated by OLS. The drawback of using first-differencing instead of 

Fama-MacBeth is that the control variables for countries and industries are cancelled out when the 

differences are computed. Thereby, it will not be possible directly to analyze how capital structure differs 

among countries and industries. However, as described in section 1.3 this is beyond the scope of the paper 

and therefore disregarded. Table 2 shows the results of the first-differencing regression using 

heteroscedasticity-robust standard errors for different time horizons. 

 

Table 2 – Regression results when investigating the inertia proposition by using first-differencing  

Dependent variable: market leverage at time  

  Horizon (k)    R
2 

# observations 

1 quarter 0,002 -0,489 0,512 0,16 13.881 

 

(0,001)*** (0,022)*** (0,023)***   

1 year 0,001 -0,274 0,680 0,33 13.643 

 

(0,000)* (0,017)*** (0,019)***   

3 years 0,001 -0,289 0,556 0,24 8.066 

 

(0,001) (0,018)*** (0,024)***   

5 years -0,003 -0,315 0,515 0,23 4.637 

  
(0,001)*** (0,032)*** (0,023)***   

Standard errors are in brackets and are adjusted for heteroscedasticity. 

***, **, and * denote statistical significance at the 1%, 5% and 10% levels, respectively. 

  

 

Overall, it is observed that 
1

a  and 
2

a are not as close to 0 and 1 respectively, as when the same regression is 

conducted by using the Fama-MacBeth approach. Besides of the regression for a horizon of one quarter 
2

a  

decreases as the time horizon increases, and hence, follows a similar pattern to the one identified in table 2. 

Another remarkable finding is the significantly lower value of R
2
 when using first-differencing compared to 

the Fama-MacBeth output. In the presence of positive serial correlation and if the independent variables are 

growing over time, standard errors will be underestimated, resulting in an overestimation of R
2
 (Gau, 2002). 

The implausible high values of R
2 

when using the Fama-MacBeth method indicate that this is the case and 

underpins the complication of applying the Fama-MacBeth method for regression 6.1.  

As briefly described the independent variables in regression 6.1 may not be strictly exogenous. A way to 

solve this problem would be to use an instrument variable. The instrument should have some association 

with the instrumented variable and be uncorrelated with the error term (Wooldrige, 2009). However, it has 

proven difficult to find an instrument that is correlated with the lagged dependent variable and is 
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uncorrelated with the dependent variable, and therefore, this method is discarded.
35

 Section 6.5 elaborates 

further on this matter.  

In summary, it is concluded that leverage ratios are in the short term correlated with stock returns, but not as 

highly correlated as previous research suggests, and capital structure adjustments are generally slow and 

modest. 

 

6.1.2 Equity Shock Responses 

 

To support or refute this paper’s initial finding of companies’ slow adjustment of their capital structure it is 

investigated how leverage ratios change following an equity shock. A modified version of the dataset 

described in section 4.1 is used. Firstly, all companies that do not have 8 continuous years of data in the time 

span from Q1 2004 to Q1 2014 are removed. Secondly, the percentage equity return for each of the years is 

computed. Lastly, observations in which an equity shock occurs in the pre-shock year are dismissed. After 

performing these steps a dataset ranging from Q1 2005 to Q1 2014 with 2.235 observations and 249 

companies is obtained. Similar to the approach of Leary and Roberts (2005) a positive (negative) equity 

shock is defined as a change in the market value of equity at least one standard deviation above (below) the 

average firm-specific stock return across the time period. The dataset is divided into three portfolios: one 

portfolio in which a positive equity shock is experienced, a second portfolio in which a negative equity shock 

is experienced, and a third portfolio in which no shock is experienced. Keeping the companies within each 

portfolio constant the percentage point difference between the average leverage ratio of the shock portfolio 

and the non-shock portfolio are tracked from the pre-shock year –1 to year 5. To illustrate the approach, in 

year 2006 portfolios are formed based on whether firms experienced a positive, a negative, or no equity 

shock in this year. These portfolios are then tracked from 2005 to 2011. This approach is repeated for the 

time periods 2006-2012, 2007-2013, and 2008-2014 and then averaged across event times, resulting in seven 

event times.
36

 The difference in average leverage ratios between the positive shock group and the non-shock 

group is presented in panel A in figure 6.1. Panel B in figure 6.1 presents the same difference between the 

negative shock group and the non-shock group.  

                                                 
35 Another possible approach could be to use System Generalized Method of Moments (GMM) that uses lagged variables as instruments, but using 

this approach would be beyond the scope of this paper and is therefore disregarded. 
36 Event time refers to a period t from  to . E.g.  can refer to 2005, 2006, 2007 or 2008.      1t 5t 1t
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Source: Own contribution 

Figure 6.1 – Leverage development of companies that have and have not experienced an equity shock 

 

 

 

 

Looking at panel A it is observed that once the positive equity shock strikes the leverage ratio of the shock 

group is on average 7 percentage points lower than that of the control group. Moreover, on average the 

difference in leverage ratio remains more or less unchanged one year after the shock, and thereafter starts 

increasing. First after 5 years the shock-group and the non-shock group have similar leverage ratios. This is 

similar to the results of Leary and Roberts (2005), who find that following a positive equity shock the gap in 

leverage between the shock and the non-shock group for US companies is closed on average after 5 years, 

but slower than concluded by Alti (2006), who finds that for newly listed US companies the gap is closed 

after two years. Generally, it is difficult to compare research results of adjustment speed of capital structure, 

since it is highly sensitive to the econometric procedure (Frank and Goyal, 2009), choice of countries 

(Öztekin and Flannery, 2012), and choice of research period (Huang and Ritter, 2009). 

Transitioning to panel B the leverage ratio is on average 10 percentage points higher for companies that have 

experienced a negative leverage shock relative to companies that have not. Consequently, the negative 

market equity value effect on leverage ratios is on average higher than the positive market equity value effect 

(panel A). Interestingly, the adjustment speed is substantially higher for negative shocks than for positive 

shocks, and within two years the shock group has a similar leverage ratio compared to the control group. The 

faster readjustment in the case of a negative equity shock can be indicative of debt conservatism, which is 

addressed by Frank and Goyal (2008). Leary and Roberts (2005) also find that the adjustment speed is 

quicker after a negative shock relative to a positive shock. However, they find that companies on average 

return to the leverage ratio of the control group after 4 years, and hence substantially slower than the results 

in this analysis. 
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Source: Own contribution 

Figure 6.1 illustrate that the market leverage of companies experiencing equity shocks eventually returns to 

the leverage ratio of the control group, however, it is still unclear if the adjustment is due to (1) changing 

equity prices or if it is due to (2) managers actively rebalancing their capital structure. If (1) is true and (2) is 

false then the Inertia theory holds. In the case of a positive equity shock managers can readjust their capital 

structure by issuing debt, and in the case of a negative equity shock managers can readjust their capital 

structure by repurchasing debt.
37

 As described in section 4.2.2 a debt issuance event is defined as debt value 

at time t minus debt value at time 1t , normalized by the book value of total assets at time 1t  that is 

larger than 5%. Accordingly, a debt repurchase event is defined as debt value at time t minus debt value at 

time 1t , normalized by the book value of total assets at time 1t  that is less than –5%. 

Panel A in figure 6.2 shows the difference between the probability of a positive shock company and that of a 

non-shock company to engage in a debt issuance event. Panel B displays the difference between the 

probability of a negative shock company and a non-shock company to engage in a debt repurchasing event. 

Both graphs refer to years one to five measured in event time, such that year zero would indicate the shock 

period. 

 

Figure 6.2 – Probability of a debt issuance/repurchase event following an equity shock 

 

 

 

 

 

As seen in panel A, an average company tends not to respond immediately after a positive equity shock, and 

it is first in the second year after the event that it has a higher probability of issuing debt. Surprisingly, there 

is no apparent relationship between time since the shock and the difference between the probability of a 

positive shock company and a non-shock company to issue debt. The net debt issuance probability of 

                                                 
37 In this case equity issues/repurchases are disregarded. 
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positive shock companies is positive at 2, 3, and 5 years after the equity shock, which are also the points in 

time in which the relative leverage ratio in panel A in figure 1 increases. This implies that the decreasing 

difference in average leverage ratios between positive shock companies and non-shock companies post 

shock year is not solely due to changing equity prices, but due to managers’ deliberate rebalancing activity. 

Consequently, based on this analysis it takes managers on average 5 years to readjust their leverage ratio 

after a positive equity shock.  

Panel B shows that companies that have experienced a negative equity shock are 11 and 13 percentage points 

more likely to repurchase debt in the first and second year after the shock compared to the control group. 

Thereafter, the probability of debt repurchase is similar for both groups. This is consistent, to panel B in 

figure 1 in which the relative leverage ratio drops in year 1 and 2 and thereafter remains stable. Moreover, 

the finding indicates that managers have stronger urge to rebalance, when their leverage ratio increases 

drastically, compared to when it drops. 

To summarize, this analysis has three key insights: (1) overall equity returns affect leverage ratio in the short 

term, however, (2) eventually leverage ratios return to the sample mean, and this (3) mean reversion is due to 

subsequent readjusting attempts by firms. Therefore, the claim by Welch (2004) that equity returns have long 

lasting effects on capital structure is refuted, and as a result, hypothesis H 1 is supported. 

 

6.2 Market Timing and Transaction Costs 

After discarding the inertia proposition it is now investigated whether the market timing theory or dynamic 

trade-off theory explain capital structure dynamics. It is first graphically and then statistically examined 

whether leverage ratio increases subsequent to an equity issuance. Thereafter, it is investigated if the 

observed capital structure pattern is due to market timing behavior or adjustment costs associated with 

refinancing.   

 

6.2.1 Market Timing 

 

Before testing the market timing theory it is investigated how leverage develops following an equity 

issuance. An equity issuance event is defined as a 5% increase in the net book equity value from year  to 

year t normalized by total assets in year . The dataset described in section 4.1 is modified in the same 

manner as in part 6.1.2, but this time “the equity shock” date is replaced with the year of the equity issuance 

event. After the described modification 2.562 observed firm-quarters of 169 companies remain. The dataset 

in split into two groups: One group with companies that have conducted an equity issuance and one group 

with companies that have not.  

1t

1t
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Source: Own contribution 

Keeping the composition of companies in each portfolio fixed the difference in leverage ratio between the 

equity issuance portfolio and the non-issuance portfolio is traced from the pre-issuance year –1 to year 5. 

The difference in leverage ratio between these two groups across 7 years is illustrated in figure 6.3  

 

Figure 6.3 – Leverage development of companies that have and have not issued equity 

 
 

 

Already before the issuance event, the issuance group has a lower leverage ratio relative to the non-issuance 

group. As expected the difference increases at the equity issuance date. It then remains stable the following 

year and thereafter the gap between the issuance group and the non-issuance group decreases. After 5 years 

the difference in leverage ratios returns to its initial value. Therefore, figure 6.3 suggests that following an 

equity issuance, companies increase their leverage ratio relative to the non-issuance group, leading to market 

timing only having a temporary effect on leverage. This insight is tested in the following section.    

 

6.2.2 Market Timing Test 

 

Baker and Wurgler (2002) present an external finance weighted average MB ratio (EFWA), which is a timing 

measure that drives the equity issuance decision and consists of two components. One is a firm’s weighted 

MB ratio and the other is its actual MB ratio. It is hypothesized that firms that experience a high MB ratio or 

stock returns will issue more equity than debt.  
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To test this hypothesis the leverage ratio at time 𝑡 is regressed on the one year lagged (EFWA) and the one 

year lagged capital structure control variables
38

 used by Baker and Wurgler (2002) and described in part 

4.2.3. 
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The market timing determinant is measured by the EFWA variable. 

 

 

 

where e denotes net equity issues and d denotes net debt issues. Net equity issuance is defined as a change in 

book equity minus the change in retained earnings divided by book value of assets. Net debt issue is defined 

as the change in book debt divided by book value of assets. The financial deficit equals the sum of net equity 

issuance and net debt issuance and is accumulated over a range of past years. For a firm at time s, the EFWA 

is a weighted average of historical MB ratios starting from time 0 (s = 0 and r = 0) and ending at time . 

Each year is weighted by a measure that is calculated by dividing the financial deficit a given year with the 

accumulated financial deficit since year 0. The EFWA variable is high (low) for firms that raised capital 

when the MB ratio was high (low). As in Baker and Wurgler (2002) the EFWA is set to be zero when the 

financial deficit is negative. This is done to ensure that a weighted average is formed. The intuition behind 

the weightings is that external refinancing events serve as an opportunity to change the leverage ratio. Hence, 

more weight is given to valuations where substantial external financing was raised .  

 

The estimation of equation (6.2) is conducted using panel data and different econometric estimation methods 

exist to perform panel data regressions, such as first differencing, fixed effects and random effects 

estimation. These models are individual-specific effects models, which account for unobserved firm-specific 

effects that do not change over time and that would result in inefficient pooled OLS estimators if they were 

unrecognized (Wooldridge, 2009). The basic rationale of first-differencing is to calculate the one period 

changes in all dependent and independent variables in regression (6.2) and subsequently perform an OLS 

regression using the resulting deltas. The unobserved effects are therefore canceled out. Similarly, fixed 

effects transformation cancels out unobserved effects since it performs an OLS regression on time-demeaned 

data. Consequently all time-invariant influences are eliminated because values are subtracted from their 

                                                 
38 To control for the cross-sectional variation in the level of MB the unweighted MB ratio is included in the regression (De Bie and De Haan, 2007) 
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average over time.
39

 Finally, in random effects estimation each variable is subtracted by a fraction of its time 

average and the unobserved effects are therefore not fully canceled out. This is because random effects 

estimation effectively assumes unobserved firm-specific effects to be uncorrelated with the independent 

variables. To determine the most appropriate estimation method to perform regression (6.2) using panel data 

several statistical tests have been employed. All tests and the associated test results are shown in appendix 

9.6. The most fundamental selection criterion between these models is whether there is correlation between 

the unobserved firm-specific effects or not. Therefore, the Hausman test was performed to test for correlation 

between unobserved firm-specific effects and the independent variables (Wooldridge, 2009). It was found 

that there is correlation, which is the reason why random effects estimation is disregarded. As pointed out by 

Wooldridge (2009) for a large number of cross-sectional observations and a relatively small number of time 

periods, the decision between first-differencing and fixed effects estimation has to be based on the relative 

efficiency of the two estimators, which depends on whether or not the idiosyncratic error terms, , are 

serially correlated. Therefore, the Wooldridge test was performed to test for auto correlated error terms in the 

panel dataset (Drukker, 2003; Wooldridge, 2009). Since the result indicates serially correlated error terms, 

first-differencing is preferred. This is due to its higher efficiency since the  terms are serially 

uncorrelated if the idiosyncratic error terms are serially correlated. Additionally, the Breusch-Pagan test for 

heteroscedasticity was conducted and indicated that heteroscedasticity is present.  

Based on these findings the first-difference estimation is found to be most appropriate, and it is therefore 

used to estimate regression (6.2) using heteroscedasticity-robust standard errors. Below the output when 

conducting the first-differenced regression on different dependent variables can be found. The control 

variables are not reported.
40

 

 

  Table 3 – EFWA coefficients 

Dependent 

variable: 

Market 

leverage 

Net market 

leverage 

Book 

leverage 

Net book 

leverage 
# observations 

EFWA
1
 0,003 0,031 0,003 0,040 7.765 

 
(-0,009) (0,013)** (-0,013) (0,018)** 

             

1)The EFWA coefficient and standard errors are multiplied by 100.  

Standard errors are in brackets and are adjusted for heteroscedasticity. 

***, **, and * denote significance at the 1%, 5% and 10% levels, respectively. 

 

 

 

                                                 
39 The described approach is the within estimator, where the regression is performed based on the variables’ time variation within each cross sectional 
individual. Opposed to that is the between transformation, which demeans the data using cross sectional averages. Between estimation will be 

disregarded in this paper since it gives no information about how variables change over time (Wooldridge, 2009)  
40 Control variables are chosen as indicated in equation (6.2). Since first differencing cancels out all time-invariant effects, it is not necessary to 
include further control variables for country or industry effects.   
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In contrast to the results of Baker and Wurgler (2002) and Huang and Ritter (2009) for US companies, this 

paper’s regression shows insignificant EWFA coefficients for market and book leverage. However, the 

estimated coefficient is significant at a 5% level for net market and net book leverage. Hence, based on this 

analysis market timing does not, as significantly as in the US, affect capital structure across European 

companies. This finding is similar to previous market timing research conducted in European countries. De 

Bie and De Haan (2007) find that market timing does not affect Dutch firms’ leverage ratio. Moreover, 

Mahajan and Tartaroglu (2008) do not find empirical evidence of market timing in Italian firms and only 

find non-robust evidence of market timing in German firms. Interestingly, in the same study Mahajan and 

Tartaroglu (2008) find strong empirical support for market timing in US firms.  

Previous research on European firms may explain this analysis’ weak support for market timing. 58% of the 

observations used for regression (6.2) are from countries in which no or weak support for market timing has 

been found in previous research. Li and Tam (2011) find that external capital markets are less developed in 

countries with civil law jurisdictions (e.g. Germany, Netherlands and Italy) compared to countries with 

common law jurisdictions (e.g. UK and US), and that firms in less developed capital markets engage in less 

market timing relative to firms in more developed capital markets. This is because companies in developed 

capital markets have lower equity issuance costs compared to companies in less developed capital markets, 

leading to more frequent market timing attempts by companies based in developed capital markets (Li and 

Tam, 2011). Based on this insight, it may be the high equity issuance costs in underdeveloped European 

capital markets that prevent this paper from finding the same results as research conducted on the generally 

more developed US capital markets.  

Turning to the significant EWFA coefficients in table 3, surprisingly, the EWFA coefficients are positive. 

This means that after a market timing event the relative amount of debt issued is larger than the relative 

amount of equity issued at the market timing event. This is in contrast to, Baker and Wurgler (2002) and 

Leary and Roberts (2005) who find that companies issue more equity than debt when the weighted MB ratio 

is high for US companies in the period from 1980 to 1999. The investigated time period from Q4 2004 to Q4 

2013 may be the explanation for these surprising results.
41

 In this period equity capital markets were very 

volatile, leading to low equity issuance activity (European Commission, 2010). While, especially in the 

aftermath of the global financial crisis, European companies have made use of debt capital markets more 

intensively (Kaya & Meyer, 2013). These structural changes in capital markets could be the main driver 

behind the results in table 3. 

                                                 
41 The investigated time period ends already in 2013 because equation (6.2) includes lagged variables. 
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Source: Own contribution 

6.2.3 Adjustment Costs 

 

As discussed in part 2.2.4.2 the persistence of shocks on capital structure is a natural consequence of costs 

associated with capital structure adjustments. Therefore, a company that faces relatively low adjustment 

costs will, ceteris paribus, respond to shocks more quickly than a company that faces relatively high 

adjustment costs. To test the market timing theory in light of adjustment costs it is investigated how the cost 

of rebalancing affect the EFWA coefficient in regression (6.2). It is expected that the market timing effect on 

leverage is more (less) persistent for firms that face relatively high (low) adjustment costs related to debt 

issuances. Accordingly, the size of the coefficient on EFWA should decrease as the cost of issuing debt 

decreases. To investigate the impact of debt issuance cost on the EFWA coefficient the dataset is split based 

on the Altman Z-score
42

, which serves as a proxy for debt issuance costs.
43

 If the Z-score is low the company 

is in a poor financial condition and at risk of defaulting. In this case, it will be more expensive for companies 

to issue debt. In contrast, if the Z-score is high the company is financially healthy and the cost of issuing debt 

is small leading to more debt issuance. A description of how the Z-score is computed can be found in 

appendix 9.7. The dataset is split into three groups: the low cost dataset with Z-scores in the top 33% 

quartile, medium cost dataset with Z-scores between the 33% and 66% quartile, and high cost-dataset with 

Z-scores in the bottom 33% quartile. Regression 6.2 is performed on the three portfolios and the results are 

presented in table 4. 

 

Table 4 – EFWA coefficients when dataset is divided into three adjustment cost groups 

Dependent variable: 
Market 

leverage 

Net market 

leverage 

Book 

leverage 

Net book 

leverage 
# observations 

EFWA
1
 

Low adjustment costs 
0,023 0,100 0,016 0,121 2.550 

(0,011)** (0,019)*** (0,015) (0,028)***  

Medium adjustment costs 
0,011 0,000 0,008 0,000 2.670 

(0,018) (0,021) (0,020) (0,026)  

High adjustment costs 
-0,033 -0,044 -0,020 0,042 2.545 

(0,020)* (0,028)* (0,031) (0,018)  

       1) The EFWA coefficients and standard errors are multiplied by 100. 

Standard errors are in brackets and are adjusted for heteroscedasticity. 

***, **, and * denote significance at the 1%, 5% and 10% levels, respectively. 

  

When comparing table 4 with table 3, additional EWFA coefficients become statistically significant when the 

observations are grouped according to their Z-scores. As expected the size of the EFWA coefficient 

decreases (increases) as the cost of debt issuance increases (decreases). Actually, the EWFA coefficient 

becomes positive for companies that can issue debt cheaply, implying that more debt than equity is issued. 

                                                 
42 Leary and Roberts (2005) likewise use the Altman Z-score as proxy for debt issuance costs.  
43 The Z-Score may also capture the cost of financial distress.  
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These results show that the market timing effect on leverage is more persistent for companies that have 

relatively high adjustment costs than for companies with relatively low adjustment costs. Moreover, this 

proves that capital structure is not only a reflection of the cumulative outcome of market timing attempts. 

Capital structure is also affected by managers’ adjustment attempts subsequent to a market timing event, and 

the ease and speed of the rebalancing activity are dependent on the issuing costs. This finding counters the 

market timing theory and supports the dynamic trade-off theory. The dynamic trade-off model of Fischer et 

al. (1989) predicts that companies that face high adjustment costs will have long inactivity periods and 

potentially large deviations from their target capital structure. Consequently, there is an inverse relationship 

between adjustment speed and adjustment costs. This is supported by the simulations of Hennessy and 

Whited (2005) and is empirically confirmed by Leary and Roberts (2005), who conclude that market timing 

has temporary implications on leverage, and is attenuating with decreasing adjustment costs. Therefore, 

dynamic trade-off models explain the observed effects of market timing on leverage.  

In summary, it is concluded that capital structure is (1) on the short term weakly affected by market timing 

attempts. (2) These effects are not persistent and (3) develop as the dynamic trade-off theory predicts. Based 

on this analysis hypotheses H 2 and H 3 are not rejected.  

 

6.3 Analysis: (S, s) Model 

So far it has been determined that in the long run neither the inertia proposition nor the market timing theory 

explains the drivers behind capital structure decisions. However, the conducted analyzes have shown that the 

trade-off theory has a strong explanatory power when it comes to predicting capital structure development. 

In the subsequent section, further research is conducted on the question about which firm- and macro-

specific factors affect the capital structure target and range in European companies. This section is structured 

as follows: Firstly, the applied model is introduced and described. Secondly, based on the crafted model the 

hypothesis derived in section 3.4 are supported or rejected. Finally, an analysis of how capital structure 

target and range develop through time is conducted.       

 

6.3.1 Model Description 

 
In order to address the rationale of firm’s refinancing activity, this paper will estimate a (S, s) model of 

dynamic capital structure as it recently has been brought forward by Korteweg and Strebulaev (2015). The 

findings of this analysis will shed light on hypotheses H 4.1 to H 4.10, regarding the effect that different firm 

characteristics and macroeconomic variables have on firms’ recapitalization thresholds and target leverage. 

As will be shown, the setting of a (S, s) model is for two reasons particularly well suited to the field of 

dynamic capital structure analysis. Firstly, the (S, s) model accounts for the presence of adjustment costs, as 
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Source: Korteweg and Strebulaev (2015) and own contribution 

discussed by Leary and Roberts (2005), and thereby allows for infrequent and lumpy refinancing events. 

Secondly, it distinguishes between the characteristics of firms’ dynamic capital structure policy that 

collectively define mean leverage ratios. This is because it separates firms’ lower and upper refinancing 

thresholds and target leverage ratios, as has been proposed by fundamental contributions to dynamic trade-

off theory (e.g Fischer et al. 1989).
44

 

The basic underlying assumption of the (S, s) model is the existence of a concave payoff function, , 

and fixed adjustment costs, k. The payoff function expresses a firm’s benefit to stay close to its optimal 

target leverage, , and accounts for the exploitation of tax shields, avoidance of financial distress as well as 

agency costs. The fixed costs of leverage adjustment prevent firms from engaging in refinancing events, 

unless leverage deviates far from its target value and the loss from deviation from target leverage exceeds the 

adjustment costs from recapitalizing (Korteweg and Strebulaev, 2015). Figure 6.4 gives a static illustration 

of this relationship and indicates the resulting inaction region between the lower and upper refinancing 

thresholds and .  

 

Figure 6.4 – Static representation of the (S, s) model 

 

 

In a dynamic setting, this refinancing policy therefore results in a combination of periods of inaction and 

periods of discrete adjustments. Panel A in figure 2.3 from section 2.2.4.2 gives an illustrative time-series of 

leverage ratio observations for an exemplary firm that follows an (S, s) refinancing policy. If leverage lies 

between and  the firm exerts no control on its leverage ratio and leverage therefore follows an 

exogenously determined process due to changes in the market value of equity. Whenever leverage hits the 

lower or upper boundary, the payoff gain from refinancing to the target justifies the associated adjustment 

                                                 
44 Previously, (S, s) models have been applied to a wide range of economic problems, where the existence of fixed adjustment costs lead to an impulse 
control problem. Korteweg and Strebulaev (2015) list examples from inventory dynamics, investment decisions and consumer demand.  
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costs. Consequently, the firm conducts a refinancing event such that target leverage is reached in the 

subsequent period. The fixed costs of leverage adjustment and the costs of deviation from the target can vary 

not only across firms but also within firms over time. This causes time-varying leverage targets and leverage 

thresholds.  

An important consideration for the application of the (S, s) model is the definition of a refinancing event. As 

described in section 4.2.2 this paper follows the definition of Leary and Roberts (2005)
45

, who identify 

material capital structure adjustments as a more than 5% net change in book equity or debt from period 1t  

to t, divided by the book value of total assets at the end of period 1t .  

The estimated model in this analysis is based on the model of Korteweg and Strebulaev (2015), who jointly 

estimate the following model to derive conclusions about the determinants of target leverage and refinancing 

thresholds:
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As in the model of Korteweg and Strebulaev (2015), equations (6.4) to (6.6) are the foundation of the 

regression model that is estimated in this paper. While equation (6.4) estimates the determinants of target 

leverage, equations (6.5) and (6.6) estimate the determinants of the leverage spread between the leverage 

target and the lower boundary and the upper boundary, respectively. Furthermore, 
'
it

X  represents a vector 

containing all explanatory variables, which are the same for all three equations.  

The approach by Korteweg and Strebulaev (2015) entails several statistical complexities that deserve some 

brief elaboration. Their exact model is presented in appendix 9.8. The first complexity is that expressions 

(6.5) and (6.6) induce non-linearity since the explanatory variables and associated coefficients enter the 

equation in an exponential expression with the base of Euler’s number e. The rationale behind this is, to 

ensure that the lower and upper leverage boundaries lie strictly below and above the leverage target, 

respectively. While this is clearly a desired property, it imposes two restrictions. One is that the model 

cannot be estimated using linear least square coefficients. Another is that it cannot easily be estimated using 

panel data methodologies, such as first differencing and time demeaning, that have been briefly described in 

part 6.2.2. While the model could theoretically be linearized using log-transformations, this proves 

unfeasible when taking into consideration that the logarithm of a negative value is undefinable and net 

market or net book leverage variables can by definition become negative. This would either result in severe 

selection bias, if negative net leverage observations were excluded from the sample, or result in a lack of 

                                                 
45Although the (S, s) model estimation is inspired by Korteweg and Strebulaev (2015), this paper cannot follow their definition of refinancing events. 
They use direct Compustat variables of issuances and repurchases of debt and equity, which Compustat does not report for European firms.  

(6.4) 

(6.5) 

(6.6) 
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valuable robustness checks if net leverage variables would be entirely disregarded as dependent variables. 

The second complexity is that the original model coefficients are derived from a Maximum Likelihood 

Estimation (MLE). While this is one way to deal with the unfeasibility of OLS regression, it requires setting 

an extensive likelihood function. The MLE process then finds coefficients that maximize the log-likelihood 

of this function. Moreover, complexity is added since equations (6.4) to (6.6) are estimated jointly. For 

instance, to estimate the explanatory variables’ effects on target leverage it is therefore not enough to simply 

identify observations of target leverage and run equation (6.4). Rather, the model has to be estimated in one 

equation since the beta coefficients on target leverage are also derived from observations, where leverage lies 

in the target zone or at the lower or upper boundary. Finally, complexity is added, as the original model 

incorporated separate error terms, *

it
u , d

it
u  and u

it
u , which are correlated with each other.   

To improve the feasibility of the regression approach some modifications to the regression model of 

Korteweg and Strebulaev (2015) have been conducted. The result is an adjusted version of the original 

approach, which can be found in appendix 9.8. The adjusted version reduces the complexity of the 

estimation procedure while keeping the model’s desired properties and reaching comparable results. 

Equation (6.7) shows the adjusted regression model. 
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Just as the original approach, the adjusted model allows to estimate equations (6.4) to (6.6) jointly for all 

observations of
it

L . As in the likelihood function of the original model, the adjusted model includes several 

indicator variables, 
xa

I


, which equal 1 if xa  and zero otherwise. This allows to allocate each observation 

to exactly one component of the model and estimate the coefficients * , d  and u  jointly. The model’s 

first part is estimated with observations of leverage and explanatory variables from the periods of firms’ 

recapitalization events, when the firms return to target leverage, such that *

itit
LL  . This is congruent with 

Korteweg and Strebulaev (2015). Accordingly, the second and third parts cover the observations that are one 

period before that, such that d

itit
LL   or u

itit
LL  , respectively. Although the period prior to a refinancing 

event offers the best estimate of such a bound of d

it
L  or u

it
L , this paper follows the approach of Korteweg and 

Strebulaev (2015) and uses all observations between refinancing events to estimate the effect of regression 

coefficients on the leverage bounds. The reason for this is enhanced statistical efficiency, since an increased 

(6.7) 
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frequency of observations enhances the chance that the estimated bounds on d

it
L  and u

it
L  will match the true 

refinancing boundaries.
 
Therefore, part four of the model captures observations, where leverage lies within 

the leverage range. As part two and three, this part estimates the effects on the leverage bounds and 

differentiates between cases, where 
it

L  is above or below the subsequent *

it
L .

46
 Including the fourth part of 

the model slightly changes the interpretation of the boundaries. Instead of analyzing the actual lower and 

upper boundaries, the maximum lower and the minimum upper boundaries are investigated. Additionally to 

the joint estimation of leverage thresholds and target, the adjusted model allows incorporating the desired 

exponential expressions and thereby assures that target leverage is strictly above (below) the lower (upper) 

refinancing threshold. The regression is estimated using nonlinear least squares estimation. 

 

6.3.2 Results 

 

Table 6.5 shows the output from regression (6.7) by using nonlinear least squares estimation. The regression 

is conducted on the full dataset containing 21.011 observations and yields an adjusted coefficient of 

determination  2R  of 0,17. Overall, our model yields very significant estimates with, 18, 4, and 1 

coefficients being significant at a 1%, 5%, and 10% level, respectively.  

 

    

                                                 
46 We are particularly thankful for the email correspondences with Professor Arthur Korteweg, who clarified that prior to a refinancing event, 

observed leverage ratios above (below) 
*

it
L  are informative of the of the upper (lower) refinancing threshold and enter part four of the equation.    
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Source: Own contribution 

           Table 6.5 – Coefficients 

# observations R
2
 Adj. R

2
 Root MSE Res. Dev. 

21.012 0,17 0,17 0,21 -6,09 

Dependent variable: market leverage     

  *
  

d
  

u
  0

  

Intercept 

   
0,253 

 

   (0,002)*** 

Firm-level variables 
   

PPE 0,120 -3,176 0,508  

 

(0,015)*** (0,678)*** (0,103)*** 

 
DEPR 0,281 -15,501 6,001  

 

(0,305) (8,636)* (3,051)** 

 
MB -0,031 0,190 -1,734  

 

(0,002)*** (0,024)*** (0,084)*** 

 
SG&A -0,041 1,966 0,151  

 

(0,050) (0,826)** -0,494 
 

SG&A dummy -0,004 -1,286 -1,201 

 
 

(0,012) (0,222)*** (0,121)*** 

 ln(TA) 0,008 -0,242 0,108 

 
 

(0,001) (0,030)*** (0,009)*** 

 Vol 0,001 -0,106 -0,002 

 
 

(0,000)*** (0,033)*** (0,002) 

 Prof -0,484 6,028 -6,288 

  
(0,057)*** (1,204)*** (0,993)*** 

 Macroeconomic variables: 
  

 Recess 0,008 -0,071 -0,076 

 
 

(0,007) (0,161) (0,043)* 

 dGDP -0,003 0,015 -0,010 

 
 

(0,001)** (0,032) (0,008) 

 Term 0,009 -0,317 0,169 

   (0,004)** (0,090)*** (0,035)***  

Standard errors are in brackets and are adjusted for heteroskedasticity. 

***, **, and * denote significance at the 1%, 5% and 10% levels, respectively. 

 

 

Table 6.6 presents the economic significance of the estimated coefficients. It illustrates the sensitivity of 

leverage ratios towards changes in each explanatory variable and distinguishes between *

it
L , d

it
L  and u

it
L . The 

table is constructed by keeping all explanatory variables fixed at their median value, and letting only the 

variable of interest shift to the 20
th
 quartile, 50

th
 quartile and 80

th
 quartile value of the underlying data. Based 

on these values the leverage ratios are calculated according to model (6.7) and the coefficients from table 

6.5. The shading illustrates whether the underlying coefficient for the given factor is statistically significant 
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Source: Own contribution 

at the 10% level or less. To demonstrate how the economic significance table is interpreted: When all factors 

are at their median value the estimated target leverage is 0,28. If the value of the proxy variable of tangibility 

is changed to its 20
th
 percentile value the target leverage drops to 0,27. On the contrary, if the value of the 

factor tangibility increases to its 80
th
 percentile value the estimated target leverage rises to 0,31.    

 

Table 6.6 – Economic significance  

  
*

L  
   

d
L  

   
u

L  
 

 
20 50 80  

20 50 80  
20 50 80 

Firm-level variables:           
PPE 0,267 0,283 0,307  

0,226 0,256 0,293  
0,326 0,346 0,378 

DEPR 0,281 0,283 0,284  
0,253 0,256 0,260  

0,344 0,346 0,350 
MB 0,296 0,283 0,251  

0,272 0,256 0,219  
0,433 0,346 0,262 

SG&A 0,284 0,283 0,281  
0,259 0,256 0,252  

0,347 0,346 0,345 
SG&A dummy 0,283 0,283 0,283  

0,256 0,256 0,256  
0,346 0,346 0,346 

ln(TA) 0,266 0,283 0,302  
0,223 0,256 0,286  

0,317 0,346 0,383 
Vol 0,282 0,283 0,284  

0,254 0,256 0,263  
0,346 0,346 0,348 

Prof 0,291 0,283 0,274  
0,268 0,256 0,244  

0,363 0,346 0,330 
Macroeconomic variables:           
Recess 0,283 0,283 0,290  

0,256 0,256 0,266  
0,346 0,346 0,349 

dGDP 0,289 0,283 0,278  
0,263 0,256 0,251  

0,354 0,346 0,341 
Term 0,273 0,283 0,288  

0,237 0,256 0,266  
0,327 0,346 0,359 

 

 

 

Lastly, figure 6.5 graphically illustrates the economic significance of the sensitivity of 
*L , 

dL  and 
uL  

towards changes in the explanatory variables as presented in table 6.6. The figure illustrates the development 

of leverage ratios for changes of the underlying factors from their 10
th
 percentile value to their 90

th
 percentile 

value. The endpoints of the 0
th
 and 100

th
 percentile are excluded to avoid potential outliers disrupting the 

general trend.
47

 Only continuous variables are graphed in figure 6.5, this is because the binary SG&A and 

recession dummies do not display any trend. When figure 6.5 is compared to Fischer et al. (1989) model’s 

leverage target and range predictions illustrated in figure 2.3 in part 2.2.4.1 three general similarities are 

found: Firstly, target leverage is closer to the lower boundary than to the upper boundary. Secondly, the 

development of the target leverage is similar to the one of the lower boundary, whereas it differs relative to 

the development of the upper boundary. Thirdly, the upper boundary is more sensitive to the underlying 

factors than the target and lower boundary. A difference between the predictions of Fischer et al. (1989) and 

this paper’s empirical results is that the changes in model parameters should have an opposite effect on the 

                                                 
47 Because the data is winsorized, as described in section 4.1, including the endpoints should not affect the trend severely.  

Shaded cells indicate a statistical significance of at least 10% of the underlying coefficient.  
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Source: Own contribution 

d
L

*
L

u
L rangeLower rangeUpper

changes of the upper and lower boundaries according to Fischer et al. (1989). For instance, as seen in panel 

B in figure 2.3 an increase in the risk free rate (proxy for economic prospects) is predicted to have a negative 

effect on the upper boundary but a positive effect on the lower boundary. This is in contrast to the empirical 

findings of this paper. As illustrated in figure 6.5 the empirical results suggest an equal effect of changes in 

explanatory variables on the slopes of the upper and lower boundaries.  

 

Figure 6.5 – Impact of explanatory variables on leverage target and range 
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6.3.3 Empirical Validity of Hypotheses 

 

In the following the interpretation and the financial reasoning behind the results are provided. 

Simultaneously, and based on the regression output (table 6.5) and the economic significance (table 6.6) the 

hypotheses from section 3.4 are supported or rejected. 

 

6.3.3.1 Firm-specific Hypotheses 

 

Tangibility 

 

As observed in table 6.6 and illustrated in panel A in figure 6.5 the target leverage ratio increases when the 

proportion of companies’ tangible assets rises. Based on table 6.5 it is concluded that this positive 

relationship is significant at a 1% level. While this result is consistent with the trade-off theory and the 

agency costs theory’s predictions, it is contrary to the static pecking order theory’s prediction. Interestingly, 

the relationship is slightly convex, since the marginal change in target leverage increases as assets become 

more tangible. This implies that companies’ assets become better collateral as tangibility increases. The 

result leads to the conclusion that hypothesis H 4.1.1 cannot be rejected.  

The degree of asset tangibility has a positive effect on both the lower and upper refinancing threshold. The 

convex property of tangibility’s effect on leverage is more pronounced for the boundaries than for target 

leverage. This implies that for high degrees of tangibility the boundaries are more sensitive to changes in 

tangibility relative to the target. Remarkably, the range between the lower boundary and target leverage 

decreases as tangibility increases, whereas the range between the upper boundary and target leverage 

increases. Therefore, the lower boundary for companies that are in the 90
th
 percentile in terms of tangibility 

is almost equivalent to the target leverage. This implies that highly tangible firms adjust their leverage ratio 

quickly once leverage decreases below the target leverage. Simultaneously, highly tangible firms wait longer 

before levering down if leverage is above its target. This result leads to the conclusion that the relative size 

of adjustment costs to costs from leverage divergence from the target differs between the upper and the 

lower range. With a higher proportion of tangible assets firms can provide more collateral in debt financing, 

which makes them less subject to credit rationing. For high tangibility firms, this only reduces adjustment 

costs relative to costs of leverage divergence when taking on additional debt, but not when levering down. 

Based on this analysis hypothesis H 4.1.2 is not rejected. 

 

Non-debt Tax Shield 

 

Surprisingly, based on panel B there is a slightly positive relationship between target leverage and the 

amount of depreciation. As described in part 3.4.2.2 this non-intuitive positive relationship may be due to 
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intervening factors. Firstly, the size of non-debt tax shields may be positively correlated with profitability
48

 

and investment activity, and secondly, the possible positive relationship between depreciation and leverage 

drift, may bias the coefficient and wrongly suggest that leverage ratio is affected positively by depreciation. 

Nonetheless, as found by Korteweg and Strebulaev (2015) the coefficient is found to be insignificant and 

therefore, it is inconclusive how target leverage is affected by changes in non-tax shield.  

In contrast to target leverage, the lower and upper boundaries are significantly affected by depreciation. The 

relationship is slightly positive and the leverage range remains stable as depreciation increases. Accordingly, 

hypothesis H 4.2.2 is not rejected. 

 

Growth Opportunities 

 

The majority of the described theories predict a negative relation between leverage and growth opportunities. 

It is empirically confirmed that this prediction is true for European companies and hypothesis H 4.3.1 is, as a 

result, supported. Interestingly, for the target leverage ratio, it is observed that the absolute value of the 

negative slope increases as growth opportunities improve. This indicates that the following non-mutually 

exclusive explanations could be true: The cost of debt overhang problem increases with an increasing MB 

ratio, and there is a positive relationship between the MB ratio and cost of bankruptcy.   

The total leverage range drops rapidly due to the large decrease of the upper boundary, indicating that the 

cost of adjusting the capital structure drops and/or the cost of deviating from the target leverage elevates as 

the MB ratio increases. The lower range between the lower boundary and target leverage increases slightly, 

indicating, firstly, that companies with high growth opportunities wait longer before levering up and, 

secondly, the effect on the total leverage range is driven by the development of the upper range. It can 

further be seen that the upper leverage range is highly sensitive to changes in the MB ratio. A company with 

a MB ratio at the bottom 10
th
 percentile has an upper boundary that is roughly 50% larger than a company 

with a MB ratio at the top 10
th
 percentile, ceteris paribus. The high sensitivity can be due to the following 

three reasons: Firstly, congruent with the market timing theory companies with low MB ratios may be 

reluctant to issue equity because of the relatively low price they will receive for their equity. Conversely, 

companies with high MB ratios will have an incentive to issue equity frequently because of the relatively 

high price they receive for their equity. Hence, the costs of upward leverage divergence relative to 

adjustment costs elevate with increases in MB ratios because of forgone benefits from timed equity 

issuances. The fact that the upper boundary converges with the target leverage implies that high MB ratio 

companies issue equity as soon as their leverage ratio is above the target leverage. Moreover, the effect is 

amplified because low MB ratio companies will turn to debt financing when external funds are necessary. 

Secondly, high MB ratio companies face higher debt overhang costs and in an attempt to reduce these costs 

                                                 
48 By having a variable for profitability in the regression this problem should to a large extent be controlled for. However, it is likely that the used 
proxy doesn’t control for profitability completely.  
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refinancing is conducted earlier. Finally, since growth opportunities cannot serve as collateral the cost of 

bankruptcy increases rapidly with increasing MB ratios, leading to rapid refinancing once the leverage ratio 

is above the target. The strong economic significance illustrated by panel C reveals that growth opportunities 

seem to be the main determinant of the upper leverage range. Moreover, since the growth opportunities 

affect the boundaries negatively hypothesis H 4.3.2 is supported.    

 

Uniqueness 

 

Based on table 6.5 target leverage is not significantly affected by product uniqueness. The insignificant 

coefficient may be due to the contradicting effects on leverage that product uniqueness causes. Another 

possible explanation for the insignificant coefficient may be the use of the selected proxy. In this paper, 

SG&A is used as proxy for product uniqueness since it is expected that companies that sell unique products 

have higher selling expenses. Most capital structure research conducted on the US market uses R&D 

expenses as proxy for uniqueness and finds a significant negative relationship with leverage. Relatively few 

companies report R&D expenses on Compustat and therefore, the number of companies in our dataset would 

drop significantly if R&D would be used as proxy instead of SG&A. Nonetheless, Hovakimian et al. (2001) 

likewise use SG&A as proxy for product uniqueness in their study of capital structure in the US and obtain a 

significant negative coefficient. This implies that target leverage may not be affected by product uniqueness 

in European companies leading to the rejection of hypothesis H 4.4.1.   

In contrast to the coefficient on target leverage, uniqueness is found to significantly affect the lower and 

upper bounds. As implied by the dynamic pecking order model with assets in place product uniqueness 

affects the boundaries negatively. However, as observed from table 6.6 and panel D this downward trend is 

very small, leading to the insight that companies’ leverage ratio is relatively insensitive to changes in product 

uniqueness. Nevertheless, due to the significant negative coefficients in table 6.5 hypothesis 4.4.2 H  is not 

refuted.     

 

Size 

 

The effect of company size on capital structure is comparable, although not as pronounced, to that of asset 

tangibility. Focusing on the target leverage, it is observed that leverage ratio increases with company size. In 

contrast to the curvature of the effect of tangibility on target leverage, the curve is not convex, which implies 

that size affects target leverage slightly different than tangibility. Based on the highly significant and positive 

coefficient hypothesis H 4.5.1 is supported.  

Panel E shows that both the lower and upper thresholds are strongly and positively affected by company size. 

The upper range between the upper threshold and target leverage increases with increasing firm size. The 

opposite is true for the lower range. Accordingly, larger companies refinance earlier at the lower boundary, 
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implying that large firms face lower refinancing costs relative to costs from leverage divergence when they 

are leveraging up. At the same time, the upper range is larger because large companies can afford to wait 

longer before levering down. This can be explained by the fact that larger companies face relatively lower 

financial distress costs, which leads to decreasing costs of divergence from the target when leverage is above 

the target. Interestingly, the leverage total range decreases until the 50
th
 percentile and thereafter starts 

increasing. Based on the evidence that the lower and upper boundaries exhibit significant sensitives to the 

covariates, hypothesis H 4.5.2 is not rejected.  

 

Volatility 

 

In contrast to dynamic trade-off models and the dynamic pecking order theory with assets in place, a positive 

relation between target leverage and volatility is found. This is in line with the static pecking order theory 

that predicts that high volatility leads to higher expected returns on equity financing, leading to debt 

financing becoming more attractive. Despite the significant positive relationship, by observing panel F it 

becomes clear that all leverage measures are relatively insensitive to changes in volatility. Therefore, due to 

the significant positive coefficient and the low economic significance hypothesis 4.6.1 H  is rejected.   

Looking at panel F, it can be observed that the slope of the lower boundary is positive and increases as 

volatility increases. This is surprising in light of Fischer et al. (1989) theoretical prediction and Korteweg 

and Strebulaev’s (2015) empirical finding that there is a negative relation between the lower boundary and 

volatility. Based on table 6.5 the upper boundary is found to be insignificant, and it is therefore inconclusive 

whether and how volatility affects the upper boundary. 

 

Profitability 

 

Although the relationship between profitability and target leverage was expected to be positive, a significant 

negative relation is found in the data. This is contrary to the dynamic pecking order theory that predicts that 

financially strong companies will finance more of their investments with debt to signal that they are healthy. 

The static pecking order theory predicts the negative relationship and explains that companies that are highly 

profitable will generate enough cash to finance their investments with internal funds. This finding is in line 

with multiple research papers that do not distinguish between observed and target leverage such as Titman 

and Wessel (1988) and Shuetrim et al. (1993), but contrary to Danis, Rettl, and White (2012) and Korteweg 

and Strebulaev (2015) who differentiate between observed and target leverage. As a result, hypothesis H 

4.7.1 is rejected. 

As target leverage, the boundaries exhibit a negative relation to leverage. The distance between the lower 

boundary and the leverage target slightly increases for more profitable firms, showing that very profitable 

firms will wait longer before levering up, but will adjust with a larger amount once they decide to refinance. 
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The opposite is the case between the target leverage and the upper boundary. Highly profitable companies 

will refinance quicker once their leverage is above the target, and will adjust with a smaller amount than less 

profitable companies. Overall, the leverage range drops implying that profitable companies face overall 

lower adjustment costs and therefore adjust more frequently. Based on the previous discussion hypothesis H 

4.7.2 is rejected.   

 

6.3.3.2 Macro-specific Hypotheses 

 

Recession  

 

As presented in the economic significance table 6.6 all leverage measures are high during recessions, leading 

to the conclusion that leverage is counter-cyclical. The coefficient for target leverage is of weak economic 

significance and lacks statistical significance. The coefficient for the lower boundary is statistically 

insignificant and the coefficient for the upper boundary is statistically significant at a 10% level. However, 

the economic significance is low and during recessions leverage will on average only be 0,3 percentage 

points higher. Therefore, it is inconclusive how recessions affect the capital structure range and no 

conclusion can be made on how recessions affect the leverage target and range.  

 

Macroeconomic Growth   

 

The market timing theory predicts that there is a negative relation between macroeconomic growth and 

leverage ratio. This is because when the macroeconomic conditions are good equity values will be high, 

leading to excessive equity issuances. This paper finds an economically and statistically significant 

relationship between target leverage and macroeconomic growth, confirming this prediction of market 

timing theory and reinforcing Frank and Goyal’s (2009) similar empirical findings on the US market. 

However, these results contradict Korteweg and Strebulaev’s (2015) finding that target leverage is pro-

cyclical. As a consequence, hypothesis H 4.9.1 is rejected.  

Neither the coefficient on the lower nor the one on the upper boundary is statically significant and therefore 

it is not possible to tell how the leverage range is affected by macroeconomic growth.   
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Economic Prospects 

 

Most empirical work on how the economic outlook affects capital structure shows that it affects leverage 

ratio counter-cyclically, meaning that leverage ratio drops when economic prospects are promising. The 

market timing theory explains this phenomenon: When the economic outlook is good equity prices tend to 

increase. To exploit this opportunity window companies issue highly priced equity, leading to decreasing 

leverage ratios. Surprisingly, this study shows the opposite. When the economic prospects are good the target 

leverage ratio increases. Korajczyk and Levy (2003) find that the target leverage of financially constrained 

firms in the US moves pro-cyclically because they cannot easily time their security issues. If this is the case 

for European companies it means that many of the companies in the dataset are financially constrained. This 

may not be entirely incorrect. As mentioned in part 6.2.2, in the aftermath of the financial crisis during and 

after the recession commencing in Q2 2008 companies have generally had poor access to equity capital 

markets, hampering the exploitation of market timing opportunities. On the contrary, debt capital markets 

have increased in value and volume. Therefore, it is likely that managers have raised capital through debt 

capital markets instead of equity capital markets in times in which the market outlooks were promising. 

Nonetheless, hypothesis H 4.10.1 is rejected. 

Contrary to previous research on the capital structure range, the used (S, s) model yields significant results 

for the coefficients on both the lower and upper boundary. Both boundaries are pro-cyclical and have larger 

slopes than the target leverage. This implies that the better the economic prospects have been, the slower 

(faster) have companies been to lever down (up). Because the lower and upper boundaries are more or less 

increasing at the same pace, the leverage range remains unchanged and hypothesis H 4.10.2 is rejected.  

           

6.4 Time Series Discussion 

Looking at the development of firms’ capital structure policies over time, as illustrated in figure 6.6 for 

market leverage, reveals several interesting insights regarding dynamic refinancing behavior. The figure 

illustrates the development of leverage observations as well as the development of target leverage and 

leverage boundaries, based on the estimated coefficients from regression (6.7) and median values of all 

explanatory variables in each quarter. The figure further breaks down the size of the target leverage range 

into the lower range, which equals the difference between the calculated target leverage and lower 

refinancing boundary in each quarter, and the upper range, which equals the difference between the 

calculated upper refinancing boundary and target leverage in each quarter. It also depicts the difference 

between the observed leverage and target leverage. While insights about the changes in observed leverage 

ratios have already been described in part 5.2.2 now insights can be derived from two additional angles. 

These are, firstly, changes in the relation between observed and target leverage and, secondly, the changes 

and composition of ranges between refinancing boundaries over time.  
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Source: Own contribution 

Figure 6.6 – Development of capital structure over time 

 

 

 

It stands out that the economic cycle seems to have a profound impact on both the target leverage and the 

thresholds. This becomes especially obvious when comparing periods of economic upswings to periods of 

economic downswings. The recession dummy variable itself does not have a significant impact on leverage. 

However, figure 6 still reveals decisive movements around the recession periods from Q2 2008 to Q2 2009 

as well as from Q4 2011 to Q1 2013. While the effect of the first recession, which marks the economic bust 

in the aftermath of the global financial crisis, has a more distinguished impact, both recessions reveal 

comparable patterns regarding the relation between observed and target leverage. In both cases, periods prior 

and during the recession exhibit a faster upward movement of observed leverage than of target leverage. The 

explanation of this finding is that firm valuations are declining before and during economic downswings 

since deteriorating prospects lead to shrinking market equity values.
49

 Moreover, this effect is likely 

amplified by the fact that net issuance of shares in the Euro-area dropped significantly from 2007 to 2008, 

while bank lending dropped by a more moderate amount and issuance of corporate bonds increased 

(European Commission, 2010). The moderate drop in bank lending was due to banks tightening their credit 

standards during the crisis, restricting corporations’ access to bank funding. However, this restriction led to a 

                                                 
49 The fact that the stock market cycle is a leading indicator of the economic cycle is a well-documented research finding. Among others Henry, 
Olekalns and Thong (2004) give an overview about related research. 
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high level of corporate bond issuance that partly replaced companies’ loss of bank financing. Interestingly, 

equity issuance increased significantly in 2009, while the combined amount of bank lending and issuance of 

corporate bonds dropped relatively to 2008. This development may explain the sharp decrease in leverage 

ratios from 2009 to 2010 (European Commission, 2010).  

The faster growth of observed leverage than of target leverage in periods prior to and early in recessions 

leads to the presence of higher observed than target leverage ratios at later periods and after the recessions. 

The trend of excess observed leverage ratios over firms’ target ratios decreases after recessions. This 

described pattern can be seen most prominently in the quarters surrounding the first recession in the sample, 

and in a less extenuated form in the case of the second recession. In fact, the situation, where observed 

leverage ratios exceed firms’ target leverages, is only witnessed around and after recessions. Conversely, in 

the absence of recessions, as in the early years of the sample, we observe leverages that are below firms’ 

targets. This gives a clear illustration of leverage drift because growing stock market valuations lead to lower 

leverage observations (Korteweg and Strebulaev, 2015). The illustration also underlines the importance to 

differentiate between observed and target leverage in empirical research. Studies that do not acknowledge 

this differences and try to draw conclusions about firms’ leverage targets based on merely observed data, 

would tend to underestimate target leverage prior to 2008 and overestimate it thereafter. Altogether the 

discrepancy between target leverage and observed leverage supports the conclusion of Kane et al. (1984) that 

observed leverage is not equal to firms' target leverage as predicted by theoretical models. 

Interestingly, the development of the target leverage ratio seems to be less volatile and flatter compared to 

the observed leverage ratio. This indicates that companies have a long run target leverage ratio, but 

exogenous factors hinder companies from being at their desired target. This finding indicates that the 

majority of previous research, that has used observed leverage as proxy for target leverage, has 

overestimated the volatility of capital structure, and that target capital structure, in reality, is relatively stable 

and fixed. This finding explains why the economic significance of the factor volatility is so low in this paper 

compared to previous research.    

Furthermore, important insights can be derived from the changes and composition of ranges between 

refinancing boundaries, because they reveal information about how the relation of adjustment costs to costs 

of diverging from target leverage changes over time. A small (large) range indicates relatively low (high) 

adjustment costs or relatively high (low) costs from diverging. In this regard, the first recession from Q2 

2008 to Q2 2009 marks a turning point. Before the first recession, figure 6.6 illustrates a roughly balanced 

relationship between the (slightly decreasing) upper and (slightly increasing) lower range and a modest 

decline in the total leverage range. With Q2 2008, two material changes to leverage range set in. The first 

change is a substantial increase in the size of the total leverage range. This speaks for a large increase of 

adjustment costs relative to costs from leverage divergence. Although this growth in total leverage ranges is 

partly reversed after the first recession, the average size of total leverage ranges is still 24% larger in periods 
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after the first recession as compared to periods before the recession. The second change is a fundamental 

transformation of the composition of leverage ranges. Since the beginning of the first recession, the average 

share of the lower leverage range drops to 18% as compared to 47% in the previous quarters. Thus, the 

growth of the absolute leverage range is only driven by the upper range, while the lower range is 

substantially reduced and constantly remains small. Accordingly, the sharp increase of adjustment costs 

relative to costs of divergence since the first recession is only valid for deleveraging refinancing events that 

take place upon hitting the upper leverage boundary. This makes frequent refinancing unattractive for firms 

with a capital structure that is above their target. This is consistent, with the high volatility and the resulting 

higher cost of equity that surged on capital markets during the financial crisis (Gatti and Chiarella, 2014). 

The higher cost of equity possibly made equity financing less attractive, and thus gave managers fewer 

incentives to lever down if the actual leverage ratio was above the target leverage, leading to an increasing 

leverage range between the target leverage and upper boundary. The opposite is the case for the lower 

leverage range, which is substantially reduced since the first recession, indicating a sharp decline of 

adjustment costs relative to costs of leverage divergence. This, in turn, makes frequent up leveraging 

favorable for firms with a capital structure that is below their target leverage. This observation can be 

explained by two market trends that affected costs of bond market financing. First of all, the downward 

trending of government benchmark yields in 2009 benefitted corporate bond issuers. Second, corporate 

spreads decreased significantly relative to benchmark spreads (usually the spread of the German Bund in the 

Eurozone). Moreover, as it can be seen in appendix 9.9 for all rating categories the yields of corporate bonds 

decreased to a level in 2009 that were below the ones before the financial crisis commencing Q2 2008, 

incentivizing companies to issue more corporate debt during and post the financial crisis (European 

Commission, 2010).   

 

6.5  Limitations 

The analyzes in sections 6.1 to 6.3 are based on a substantial use of statistical and econometric methods. 

While the goal of such methods is generally to find causal relationships in the data at hand, this cannot 

always be achieved. The reasons for such limitations can be of various kinds. Therefore, this section will 

discuss them and point out, which stream of analysis is subject to restrictions. The first part of this section 

discusses alternative estimations techniques for the test of the inertia proposition. The second part discusses 

the soundness of the EWFA variable the test of the market timing theory. The last part critically assesses the 

used (S, s) model.  

As briefly touched upon in part 6.1.1 there are endogeneity problems when estimating Welch’s (2004) inertia 

model. This comes from two sources. The first source is the serial correlation of the error terms and the 

second source is the possible correlation between the independent variable and the error term. The serial 
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correlation of the error terms was solved by using first-differencing instead of the Fama-MacBeth method. 

The possible correlation between the independent variable and the error term remained unsolved. Here, a 

technique for dynamic panel estimation that deals with the biases and inconsistencies has to be applied. A 

possible solution would be to use instruments that are highly correlated with the instrumented variable while 

being uncorrelated with the dependent variable. Such an external instrument has in this context not been 

possible to find. Another method is the Anderson-Hsiao approach. Here the lagged dependent variable would 

be instrumented by the second or third lag of the dependent variable. This could possibly solve the 

endogeneity problem. However, as Arellano and Bond (1991) argue the Anderson-Hsiao method yields 

consistent estimators, but does not account for all the potential moment conditions. To solve this issue the 

Arellano-Bond estimator is proposed, that is specified as a system of equations. Each time period has one 

equation and the instruments used in each equation can differ. For example, for later periods it is possible to 

add additional lagged values of the instruments (Baum, 2013). This technique called Generalized Method of 

Moments (GMM) uses lagged levels, which frequently are weak instruments for differenced variables.
50

 

Therefore, an expanded version of GMM termed System GMM, which includes lagged levels and lagged 

differences, is often optimal when working with dynamic panel data. According to Roodman (2009), System 

GMM improves efficiency in estimation because it allows the inclusion of additional instruments. Despite 

the many advantages that System GMM provides, it was not applied when estimating regression (6.1). This 

decision was made because numerous instrumental variables can overfit the endogenous variables in a finite 

sample and lead to a bias (Bun and Sarafidis, 2013) and literature provides little guidance on how to 

determine the optimal number of instruments (Roodman, 2009). 

 

Other limitations relate to the test of the market timing theory: Kayhan and Titman (2007) emphasize the 

weaknesses of Baker and Wurgler’s (2002) regression. The MB ratio may be a proxy for companies’ 

investment opportunities. To stay financially flexible, companies that have promising investment 

opportunities may avoid issuing any additional debt. Consequently, a high MB ratio may also negatively 

affect the capital structure of firms. To control for this, as done by Baker and Wurgler (2002), a one-period 

lag of the MB ratio is included. However, if the MB ratio is a noisy proxy for investment opportunities or if 

the changes in leverage are slower relative to investment opportunities, then the historic MB ratio may be a 

better proxy for investment opportunities relative to the one-period lagged MB ratio. Therefore, it is possible 

that the reason for the weak evidence for market timing in this paper is due to the EWFA variable being 

affected by other factors than market timing. To solve this problem Kayhan and Titman (2007) suggest 

decomposing the EWFA variable into a long-term timing measure and a yearly timing measure. It is argued 

that the yearly timing measure will capture the timing intuition more efficiently than the EWFA does. 

                                                 
50 A level refers to a variable’s actual value, which is not first-differenced. 
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Moreover, the long-term timing measure will enable to test whether managers finance their deficits with 

equity when the cost of equity financing is low.   

 

Lastly, the estimation of the (S, s) model is subject to limitations. As has been discussed, the adjusted 

regression model (6.7) leads to very satisfying and statistically significant results. However, it also has some 

restrictions, which deserve elaboration. Generally, limitations of the regression approach can stem either 

from Korteweg and Strebulaev’s (2015) original model’s underlying assumptions or from the adjustment 

itself. Starting with the limitations stemming from the original model, three aspects should be highlighted.  

Firstly, just as the original model, the (S, s) refinancing policy presented in this chapter assumes fixed costs 

of adjustment. Korteweg and Strebulaev (2015) point out that immediate refinancing towards the target only 

takes place when costs of adjustment are fixed regarding the size of adjustment. In light of findings by Fama 

and French (2002) and Leary and Roberts (2005), who conclude rather slow adjustment towards target 

leverage, this can be regarded as a strong assumption. The authors of the original model are currently 

working on a generalization of the model to incorporate both fixed and variable costs of adjustment. The 

result would be a refinancing policy with two target leverage ratios, such that firms refinance towards an 

upper (lower) target upon hitting the upper (lower) refinancing threshold as has been discussed in part 

2.2.4.2 and illustrated in panel C in figure 2.3.
51

 

Secondly, limitations arise from the discrete character of time in the model. Since the available financial data 

stems from firms’ financial reporting at discrete points in time, a firm’s leverage can move beyond its 

observed value at the end of a period, even if a refinancing event takes place in the subsequent period. For 

instance, if a leverage decreasing refinancing event takes place such that *

it
L  is an observed value of target 

leverage, *

1it
L does not necessarily have to be an exact observation of an upper leverage boundary, because 

leverage might have further increased between 1t  and t , before the refinancing event actually took place. 

Therefore, part two and three of model (6.7) can only estimate effects on a lower bound of possible values of 

u

it
L  and an upper bound of possible values of d

it
L . The same argument applies to observations of target 

leverage itself, which might have already been reached at a point in time after 1t  and before t . Moreover, 

the discrete character of time in the model might lead to situations in which a firm’s target leverage and 

leverage boundaries themselves move between 1t  and t  (Korteweg and Strebulaev, 2015).   

A third source of limitation that stems from the original model’s assumptions is the sub-classification of 

observations in the fourth part of the regression model. Here, observations that are neither observed target 

leverages nor leverage boundaries are subdivided into two groups according to, whether the observed 

leverages lie above or below target leverage. The point of comparison is the observed target leverage at the 

end of a firm’s current inactivity period. Consequently, the fourth part estimates effects on the leverage 

                                                 
51 In an email correspondence with Prof. Arthur Korteweg it was pointed out that fixed adjustment costs and immediate refinancing towards target 
leverage can be regarded as strong assumptions.     
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boundaries while effectively assuming that target leverage remains constant during a period of inactivity. In 

unreported regressions, a robustness test with a more restrictive approach was conducted, which lead to 

comparable results. Here, the thresholds were estimated only based on part two and three of the regression 

model, which cover periods exactly preceding refinancing events. 

 

Apart from limitations that stem from the original model’s assumptions, two further limitations shall be 

mentioned that are due the adjustment of the regression model. All of these two limitations are due to the fact 

that the adjusted model is estimated using nonlinear least squares as opposed to maximum likelihood 

estimation.  

Firstly, the use of nonlinear least squares analysis does not allow accounting for the limited character of the 

dependent variables. Values of leverage ratios are bounded between zero and one and net leverage ratios are 

bounded between minus one and one. This could lead to estimated values of leverage, which lie outside of 

the variables’ defined values. The original model overcomes this limitation by applying maximum likelihood 

estimation, which can account for the limited dependent variables. However, the facts that the histograms of 

leverage distributions in figure 5.5 in part 5.2.1 reveal that most of the observations are centered in the 

defined areas, as well as the satisfying regression output lead to the conclusion that this limitation might not 

be a major concern. 

Secondly, Korteweg and Strebulaev (2015) employ three different constant terms in their regression, as 

opposed to the adjusted model that only includes one constant, 0 . The inclusion of several constants is 

essentially a necessity of the maximum likelihood approach since it estimates the regression coefficients 

based on different partial likelihood functions that each corresponds to one component of equation (6.7). The 

inclusion of several constants is infeasible under non-linear least squares methodology. However, the 

adjusted regression approach might be affected by limited flexibility, since the inclusion of only one constant 

assumes a common effect that explains target leverage, and upper and lower leverage boundaries together. 

This is a limitation to the extent that the three components are driven by different considerations. 
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7. Closure  

CHAPTER 7 

 

Closure 
 

The main objectives of this paper are to provide a theoretical understanding of capital structure in a dynamic 

setting and to investigate, which factors actually drive the financing policies of European companies over 

time. The paper thereby contributes to the understanding of capital structure dynamics in Europe, which is a 

region that previously has been underrepresented in empirical research. This chapter provides closing 

remarks to the previous analyses. Specifically, section 7.1 answers the problem statement of the paper. 

Thereafter, section 7.2 proves an outlook on possible fields for further research. 

    

7.1 Conclusion 

All analyses of this paper relate to the overarching problem statement, what the drivers behind capital 

structure dynamics for European firms are. To approach this question, the problem statement was broken 

down into three subcomponents. These relate to theoretical predictions of capital structure dynamics, their 

explanatory power for capital structure patterns of European firms, as well as the effects of firm 

characteristics and macroeconomic factors on capital structure dynamics.  

 

Four theoretical paradigms behind capital structure dynamic have been discussed. The first is the inertia 

proposition, according to which firms do not work against externally induced changes to their capital 

structures. Rather, it proposes that stock returns explain capital structure changes and that the existing 

issuing and repurchasing activity of firms is not meant to work against changes in the market value of equity. 

The second is the market timing theory, which predicts that firms exploit favorable capital market 

conditions. They either issue shares shortly after the release of company information when information 

asymmetries are minimal, or they exploit perceived equity mispricing and issue shares or debt when they 

perceive equity as overvalued or undervalued, respectively. The third is the dynamic pecking order theory, 

according to which firms can influence their external financing costs in the presence of information 

asymmetry. It is predicted that quality firms issue more debt than non-quality firms to avoid non-quality 

firms imitating them. This reduces the cost of external financing for quality firms and increases the same 

costs for non-quality firms. The fourth is the dynamic trade-off theory, according to which firms let their 

leverage float in a range around a target leverage, at which tax advantages and bankruptcy costs from debt 
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financing are balanced. Since leverage readjustment is costly, firms do only engage in refinancing events if 

the costs of leverage divergence exceed the costs of leverage adjustment. 

Capital structure patterns of European firms are most in accordance with the explanations of the dynamic 

trade-off theory. Shocks to equity returns, as proclaimed by the inertia proposition, have only short-term 

effects on the capital structure of firms. While positive or negative shocks to the equity values of European 

firms do lead to changes in their leverage ratios, these changes are reversed five or two years after the shock, 

respectively. Moreover, it was revealed that the reversal is due to firms’ active rebalancing attempts in the 

aftermath of equity shocks because firms that experienced a positive or negative equity shock are more likely 

to issue or repurchase debt after the shock, respectively. Therefore, European firms are not inert towards 

their capital structure. As with the inertia proposition, the market timing theory does not fully explain the 

capital structure patterns of European firms. While it is true that firms that issue equity for five years have a 

lower leverage ratio than firms that do not, only weak significant evidence of market timing attempts of 

European firms has been found. Rather, it has been found that European firms behaved exactly opposite to 

the predictions of market timing theory, when net market leverage is analyzed, which could be attributed to 

structural changes in European capital markets during the time period under investigation. In turn, 

accounting for adjustment costs reveals that attempts of European firms to time equity markets have a more 

persistent effect on leverage for firms with large adjustment costs. Also, the ease and the speed of firms’ 

adjustment attempts subsequent to a market timing attempts depend on and behave as predicted in the 

dynamic trade-off theory.   

Among the firm characteristics the MB ratio, firm size, asset tangibility and profitability have the largest 

effects on capital structure dynamics of European firms. These effects are statistically significant for all 

components of firms’ dynamic capital structure policies, which include target leverage and the upper and 

lower boundaries. Moreover, changes in these variables have the strongest economic significance among 

firm characteristics. Firm size and asset tangibility have a positive effect on the three leverage components 

while profitability and the MB ratio are found to have a negative effect. Among the macroeconomic 

variables the term structure has a positive effect and the largest economic significance. Also, this is the only 

effect that is found to be statistically significant for all three components of capital structure policy of 

European firms.  

Based on the analyses of all three subcomponents of this paper’s problem statement, it can be seen that 

capital structure dynamics of European firms are driven by considerations that follow the dynamic trade-off 

theory. Firms take actions against external leverage shocks and adjustment costs do play a significant role in 

explaining capital structure dynamics. It could further be seen that firms’ prospects, size, tangibility, 

profitability as well as the term structure are the most important determinants of European firms’ trade-off 

considerations. 
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7.2 Suggestions for Further Research 

In the pursuit of investigating the drivers behind capital structure dynamics, multiple areas that require 

further research have been identified.  

Despite that the used dataset contains companies from ten different countries, the paper only controls for 

country differences but does not directly investigate how capital structure differs between countries. As 

discussed in Rajan and Zingales (1995) and appendix 9.1 differences in culture, institutions, taxes and 

development of capital markets can affect capital structure, and it would be worthwhile to investigate why 

the average capital structure of companies differs so substantially across countries. In this regard, it could be 

insightful to include additional companies based in emerging and developing markets, and investigate how 

non-firm-specific factors affect leverage.  

This paper investigates companies in the period 2004 to 2014 and therefore only contains a limited time 

period. Expanding the period, so that additional economic cycles would be represented could reveal long-

term leverage trends and provide insights on how the present economic cycle compares to previous 

economic cycles. Moreover, adding non-listed companies to the analysis would provide additional depth in 

understanding the leverage determining factors. It is likely that companies that are not traded publicly have 

different firm-specific characteristics and are affected by other accounting policies and financial disclosure 

regulation. Moreover, equity of non-listed companies tends to be less liquid and would add an additional 

factor that could help explaining capital structure (Nørbjerg and Plenborg, 2009). Including non-listed 

companies will also give access to smaller companies and thereby, provide a better understanding of how 

size affects capital structure.  

Moreover, multiple theoretical papers distinguish between financially constrained companies and financially 

unconstrained companies, and it could be interesting to measure financial constraint and its effect on 

leverage more directly. By making this distinction it would become possible to find how access to external 

capital affects leverage.  

Lastly, dynamic capital structure can be explored from new perspectives. Analyzing capital structure from a 

corporate governance perspective instead of a pure finance perspective could give deeper insights on how 

agent’s interests and conflicts between individuals could affect capital structure. Moreover, setting up a 

model that enables to test the predictions of the dynamic pecking order theory would expand the 

understanding of leverage dynamics further.   
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9. A 

APPENDICES 
 

9.1 Appendix – Control Variables 

 
Industry effects 

As most industries operate in different business environments and have different degrees of volatility, 

tangibility, etc. capital structure should differ between industries (Talberg, Winge, Frydenberg and 

Westgaard, 2008). One could argue that it is not necessary to control for industry, since it overlaps with the 

determinants of capital structure described in chapter 3. However, Talberg et al. (2008) point out that 

different industries face dissimilar challenges within areas such as environmental regulation and technology, 

which are not fully captured by the capital structure determinants, and moreover, could affect capital 

structure decisions. On the one hand, the construction industry is said to be sensitive to the macroeconomic 

conditions, since they face high initial investments and projects tend to be cancelled in economic downturns. 

On the other hand, the food industry should be relatively insensitive to macroeconomic conditions, since 

food is a basic need. Fama and French (2002) argue that it can be important to include an industry variable, 

because this controls for factors such as economic sentiment and regulation, which might differ by industry. 

Despite the potential overlap of industry dummies and capital structure determinants, most studies such as 

Flannery and Rangan (2006), Byoun (2008), and Talberg et al. (2008) control for industries and find that this 

control variable is significant, justifying this thesis use of this variable in the regressions.   

 

Country effects 

According to Rajan and Zingales (1995), there are multiple country-specific factors that can affect capital 

structure decisions and should be controlled for.  

First of all, taxes on an aggregate level should theoretically affect companies’ capital structures. As different 

countries have different tax codes it is likely that how companies and their investors are taxed partly drives 

the capital structure decision (Rajan and Zingales, 1995). For a tax-free investor in country X the advantages 

of debt are higher than for a tax-free investor in country Y, if the corporate tax rate is higher in country X 

relative to company Y. However, for tax paying investors, if the effective tax rate on personal income is 

higher in country Y compared X, the higher personal tax rate may outweigh the lower corporate tax rate, 

leading to that the tax advantage of debt for investors from country Y may be higher than for investors from 

country X. Secondly, bankruptcy laws should have a substantial effect on the debt ratio. Frankel and 

Montgomery (1991) and Harris and Raviv (1992) argue that countries have different bankruptcy procedures. 

The differences are especially regarding the procedures of company liquidations and renegotiations of 



 

 

 

 

105 

 

 

Schröder and Sosman (2016) 

financial claims, but also regarding the degree to which the existing management has control over the 

company during financial distress (Rajan and Zingales, 1995). Bankruptcy laws affect companies in multiple 

ways: Contractibility ex ante increases when there are strong creditor rights that are also enforced. This also 

reduces the cost-intensive and drawn-out conflict between stakeholders when a contract may be violated. 

Moreover, it assures creditors to penalize managers and equity holders if the company should come under 

financial distress. In contrast, if creditor rights in some instances are violated, profitable companies are more 

likely to continue operating and managers may be better incentivized post-bankruptcy. How this trade-off 

between strong creditor rights and protection of profitable companies as going concerns is balanced may 

vary between countries (Rajan and Zingales, 1995). Thirdly, there should be differences in the leverage ratio 

between “bank-based” financial systems as in Germany and “market-based” financial systems as in the UK. 

Berglof (1990) finds that there is a systematic difference between these two types, and that companies based 

in bank-oriented financial systems generally have higher leverage ratios and more bank credits among their 

liabilities. Berglof (1990) interprets this finding as the outcome of stricter monitoring of companies’ 

management by banks, which enables companies to borrow more. Contrary, Rajan and Zingales (1995) do 

not find any systematic differences between the two forms of financial systems. This finding, is in line with 

Diamond (1991) and Rajan (1992) who argue that despite better availability of leverage companies may not 

be willing to borrow more than a certain amount, since the costs of excessive bank debt will be too high.   

Fourthly, ownership concentration differs substantially between the investigated countries, with the UK 

being one of the countries with highly dispersed ownership and Italy being one of the countries with highly 

concentrated ownership (Shleifer and Vishny, 1997).
52

 How ownership concentration affects capital structure 

is not straightforward to determine. On the one hand, having large shareholders on the board of directors 

should minimize the agency costs between shareholders and managers, leading to more equity issuances. On 

the other hand, if banks are large shareholders in companies, they may have an incentive to minimize the 

amount of outsize capital that the company uses, and facilitate additional bank loans. Because of these 

contradicting effects Rajan and Zingales (1995) state that they have not been able to find a relationship 

between the degree of ownership concentration and leverage ratio. Lastly, state ownership is argued to have 

an effect on company leverage. Having a state has an owner to some extent serve as a guarantee that a 

company does default, because the state may subsidize the firm if it should run into financial distress. The 

decrease in probability of default may make managers less risk averse, leading to higher debt ratio. To 

control for state ownership, Rajan and Zingales (1995) investigate how many firms in France and Italy, 

which are countries with large state sectors, are majority owned by the state. It is found that the percentage 

of firms with these characterize is minimal and should not alter capital structure regressions with a 

representative dataset.  

                                                 
52 According to LaPorta (2000), ownership concentration is highly dependent of the investor protection in a country. Countries with high (low) 
investor protection tend to have dispersed (concentrated) ownership patterns.  
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9.2 Appendix – Leverage Distribution with Different Levels of Drift 

This illustration depicts different leverage distributions with fixed values of *L , dL and uL and different 

levels of drift shown by Korteweg and Strebulaev (2015). Drift refers to the expected leverage change 

between two consecutive periods when no active refinancing takes place.     

 

      Source: Korteweg and Strebulaev (2015) and own contribution 
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9.3 Appendix – EWMA 

JPMorgan/Reuters’ (1996) Lambda from their RiskMetrics
TM

 framework of 0,94 is used in the EWMA 

calculation. 
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9.4 Appendix – Distribution of Observations across Countries and Industries  

Percentage shares of industries per country 

  AUT BEL DEU DNK ESP FIN FRA GBR ITA NLD 

Agriculture 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 

Construction 5% 1% 1% 6% 19% 3% 5% 1% 4% 2% 

Manufacturing 57% 62% 58% 67% 23% 68% 40% 35% 54% 51% 

Mining 5% 0% 0% 0% 0% 0% 15% 19% 2% 3% 

Nonclassifiable 0% 1% 1% 0% 0% 0% 0% 1% 2% 2% 

Retail Trade 3% 10% 3% 1% 5% 4% 1% 1% 3% 6% 

Services 9% 8% 21% 6% 12% 15% 20% 25% 10% 19% 

TCEG&S* 17% 19% 10% 13% 40% 3% 16% 15% 22% 13% 

Wholesale Trade 4% 0% 4% 7% 1% 7% 3% 4% 2% 5% 

Sum 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

*TCGE&S = Transport, Communication, Electric, Gas and Sanity services 

 

Percentage shares of countries per industry 

  AUT BEL DEU DNK ESP FIN FRA GBR ITA NLD Sum 

Agriculture 3% 0% 32% 0% 0% 0% 0% 3% 62% 0% 100% 

Construction 6% 0% 10% 18% 31% 9% 5% 1% 16% 3% 100% 

Manufacturing 5% 2% 35% 12% 2% 14% 3% 5% 15% 6% 100% 

Mining 7% 0% 0% 1% 0% 0% 20% 54% 11% 8% 100% 

Nonclassifiable 0% 1% 49% 0% 0% 0% 0% 5% 34% 11% 100% 

Retail Trade 5% 6% 33% 3% 8% 15% 1% 2% 16% 11% 100% 

Services 2% 1% 43% 4% 4% 11% 5% 13% 9% 8% 100% 

TCEG&S* 5% 2% 24% 9% 15% 3% 4% 8% 23% 6% 100% 

Wholesale Trade 4% 0% 34% 17% 1% 19% 3% 7% 6% 8% 100% 

*TCGE&S = Transport, Communication, Electric, Gas and Sanity services 
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9.5 Appendix – Descriptive Statistics 

Observations per country over time 
Quarter AT BE DE DK ESP FI FR UK IT NL Total 

2004Q1 4 10 115 33 16 48 7 15 26 28 302 

2004Q2 8 11 122 41 20 49 9 25 30 32 347 

2004Q3 10 12 116 43 20 51 12 31 28 32 355 

2004Q4 13 15 122 41 16 49 15 35 45 32 383 

2005Q1 12 14 121 39 17 47 12 37 45 32 376 

2005Q2 11 13 133 40 21 50 10 42 53 35 408 

2005Q3 13 14 138 42 20 57 18 51 53 34 440 

2005Q4 14 15 147 43 21 62 23 51 65 34 475 

2006Q1 14 13 139 37 21 68 16 49 66 34 457 

2006Q2 15 12 138 36 21 62 16 48 69 32 449 

2006Q3 20 12 147 35 20 59 17 73 61 37 481 

2006Q4 24 11 152 35 19 58 19 80 67 40 505 

2007Q1 24 10 153 34 22 59 18 57 71 36 484 

2007Q2 27 9 168 38 25 60 17 60 73 34 511 

2007Q3 29 12 185 40 25 64 23 51 68 39 536 

2007Q4 29 13 187 45 27 63 24 41 72 39 540 

2008Q1 28 9 176 47 27 66 19 36 71 38 517 

2008Q2 32 8 180 48 29 65 16 34 74 35 521 

2008Q3 34 8 189 50 27 61 24 44 72 34 543 

2008Q4 33 8 181 49 27 61 25 48 82 34 548 

2009Q1 30 7 163 48 28 60 19 40 83 31 509 

2009Q2 29 7 164 50 27 54 20 34 85 32 502 

2009Q3 29 9 165 53 25 50 21 33 86 34 505 

2009Q4 29 7 168 52 25 51 20 35 89 33 509 

2010Q1 25 9 162 53 24 58 18 33 84 32 498 

2010Q2 24 9 165 55 23 54 19 35 84 31 499 

2010Q3 21 8 171 51 27 52 21 37 84 33 505 

2010Q4 22 7 171 50 32 52 18 36 85 34 507 

2011Q1 23 7 167 47 27 52 19 35 84 28 489 

2011Q2 23 7 174 52 27 54 18 33 86 26 500 

2011Q3 22 6 177 54 28 56 19 36 80 28 506 

2011Q4 24 6 178 58 30 53 19 35 82 30 515 

2012Q1 21 4 162 56 30 50 19 29 79 27 477 

2012Q2 21 4 168 57 33 52 19 28 85 31 498 

2012Q3 20 7 162 50 33 52 18 34 81 30 487 

2012Q4 21 8 158 52 32 49 19 33 84 30 486 

2013Q1 18 5 149 56 31 50 19 26 81 29 464 

2013Q2 19 6 151 56 31 52 18 29 82 30 474 

2013Q3 18 6 152 53 33 57 21 31 84 28 483 

2013Q4 17 5 153 53 35 56 21 32 83 29 484 

2014Q1 19 6 154 54 32 51 19 27 85 30 477 

2014Q2 22 7 160 53 37 50 19 31 92 31 502 

2014Q3 22 7 156 53 38 56 19 32 87 30 500 

2014Q4 20 7 144 48 33 53 19 28 77 29 458 

Total 933 390 6.903 2.080 1.162 2.433 801 1.690 3.203 1.417 21.012 
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9.5 Appendix – Descriptive Statistics (continued) 

Average market leverage per country over time 
Quarter AUT BE DE DK ESP FI FR UK IT NL W. Avg. 

2004Q1 0,26 0,31 0,25 0,21 0,29 0,23 0,18 0,17 0,24 0,23 0,24 

2004Q2 0,24 0,25 0,23 0,23 0,29 0,20 0,19 0,23 0,30 0,23 0,23 

2004Q3 0,27 0,24 0,25 0,22 0,28 0,19 0,19 0,20 0,21 0,23 0,23 

2004Q4 0,22 0,22 0,28 0,26 0,33 0,22 0,23 0,21 0,31 0,26 0,26 

2005Q1 0,22 0,21 0,26 0,20 0,26 0,23 0,25 0,21 0,24 0,25 0,24 

2005Q2 0,21 0,23 0,24 0,18 0,35 0,23 0,22 0,19 0,31 0,22 0,24 

2005Q3 0,22 0,20 0,24 0,18 0,36 0,24 0,30 0,17 0,29 0,24 0,24 

2005Q4 0,23 0,22 0,24 0,18 0,31 0,25 0,24 0,18 0,30 0,21 0,24 

2006Q1 0,20 0,20 0,23 0,15 0,36 0,23 0,20 0,16 0,27 0,18 0,22 

2006Q2 0,25 0,19 0,23 0,17 0,36 0,22 0,21 0,16 0,28 0,15 0,22 

2006Q3 0,24 0,17 0,20 0,17 0,39 0,22 0,18 0,14 0,29 0,15 0,21 

2006Q4 0,25 0,18 0,22 0,18 0,40 0,22 0,19 0,16 0,31 0,20 0,22 

2007Q1 0,23 0,19 0,22 0,16 0,35 0,23 0,22 0,15 0,29 0,17 0,22 

2007Q2 0,23 0,19 0,20 0,17 0,32 0,22 0,20 0,18 0,26 0,15 0,21 

2007Q3 0,22 0,18 0,19 0,17 0,30 0,22 0,20 0,19 0,25 0,16 0,20 

2007Q4 0,21 0,19 0,19 0,18 0,32 0,21 0,18 0,20 0,27 0,17 0,21 

2008Q1 0,23 0,24 0,21 0,17 0,35 0,21 0,19 0,20 0,28 0,22 0,22 

2008Q2 0,23 0,28 0,24 0,18 0,36 0,24 0,25 0,20 0,33 0,26 0,25 

2008Q3 0,26 0,27 0,24 0,22 0,36 0,24 0,23 0,19 0,35 0,26 0,26 

2008Q4 0,35 0,33 0,27 0,30 0,36 0,28 0,23 0,24 0,38 0,29 0,30 

2009Q1 0,40 0,37 0,33 0,30 0,44 0,33 0,31 0,32 0,43 0,33 0,35 

2009Q2 0,37 0,32 0,35 0,31 0,45 0,35 0,39 0,33 0,45 0,37 0,37 

2009Q3 0,39 0,34 0,33 0,32 0,51 0,36 0,36 0,25 0,44 0,39 0,36 

2009Q4 0,35 0,34 0,30 0,30 0,43 0,32 0,30 0,20 0,42 0,34 0,33 

2010Q1 0,35 0,28 0,29 0,26 0,42 0,30 0,27 0,21 0,39 0,32 0,31 

2010Q2 0,33 0,29 0,28 0,27 0,43 0,30 0,30 0,22 0,40 0,29 0,31 

2010Q3 0,29 0,33 0,27 0,26 0,44 0,28 0,26 0,20 0,41 0,29 0,30 

2010Q4 0,30 0,34 0,26 0,25 0,46 0,28 0,26 0,20 0,42 0,30 0,30 

2011Q1 0,29 0,24 0,25 0,23 0,42 0,25 0,25 0,19 0,41 0,29 0,29 

2011Q2 0,29 0,25 0,24 0,27 0,43 0,25 0,25 0,14 0,41 0,25 0,28 

2011Q3 0,35 0,34 0,24 0,28 0,43 0,26 0,28 0,19 0,41 0,24 0,29 

2011Q4 0,36 0,35 0,26 0,29 0,43 0,30 0,33 0,22 0,47 0,31 0,32 

2012Q1 0,32 0,40 0,27 0,27 0,44 0,32 0,32 0,16 0,47 0,33 0,32 

2012Q2 0,33 0,39 0,26 0,27 0,48 0,30 0,36 0,14 0,47 0,31 0,32 

2012Q3 0,34 0,33 0,27 0,24 0,51 0,31 0,33 0,18 0,48 0,29 0,32 

2012Q4 0,32 0,29 0,28 0,27 0,51 0,33 0,35 0,18 0,48 0,30 0,33 

2013Q1 0,30 0,29 0,27 0,25 0,49 0,31 0,36 0,17 0,47 0,31 0,32 

2013Q2 0,30 0,36 0,26 0,24 0,48 0,30 0,32 0,21 0,47 0,32 0,32 

2013Q3 0,28 0,34 0,26 0,21 0,48 0,30 0,40 0,19 0,45 0,29 0,31 

2013Q4 0,27 0,31 0,26 0,20 0,50 0,31 0,39 0,21 0,46 0,26 0,31 

2014Q1 0,30 0,24 0,23 0,18 0,43 0,28 0,33 0,16 0,42 0,25 0,28 

2014Q2 0,30 0,26 0,23 0,17 0,42 0,28 0,34 0,20 0,40 0,24 0,28 

2014Q3 0,31 0,24 0,22 0,18 0,41 0,28 0,32 0,21 0,38 0,24 0,27 

2014Q4 0,32 0,23 0,24 0,19 0,42 0,27 0,33 0,23 0,38 0,27 0,28 

W. Avg. 0,29 0,26 0,25 0,23 0,41 0,26 0,28 0,19 0,38 0,26 0,28 
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9.5 Appendix – Descriptive Statistics (continued 2)  
 

Observations per industry over time 
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Total 

2004Q1 1 7 161 2 3 9 62 40 17 302 

2004Q2 1 10 181 2 4 12 73 45 19 347 

2004Q3 1 9 192 3 4 13 76 40 17 355 

2004Q4 1 8 208 4 5 13 77 47 20 383 

2005Q1 1 12 200 4 5 12 75 49 18 376 

2005Q2 1 16 211 3 5 12 86 54 20 408 

2005Q3 1 16 228 7 5 14 91 58 20 440 

2005Q4 1 16 247 9 5 15 99 60 23 475 

2006Q1 0 14 236 10 5 15 93 63 21 457 

2006Q2 1 13 236 12 5 16 83 62 21 449 

2006Q3 1 16 248 13 6 16 100 62 19 481 

2006Q4 1 18 262 14 6 20 98 63 23 505 

2007Q1 1 17 253 14 6 20 84 66 23 484 

2007Q2 1 16 265 15 6 18 96 71 23 511 

2007Q3 1 16 274 16 7 17 107 76 22 536 

2007Q4 1 22 276 13 6 19 100 79 24 540 

2008Q1 1 23 266 10 5 18 94 77 23 517 

2008Q2 2 22 267 11 6 17 94 79 23 521 

2008Q3 2 20 275 17 8 17 97 82 25 543 

2008Q4 1 19 279 17 8 20 95 84 25 548 

2009Q1 1 20 273 12 4 19 82 78 20 509 

2009Q2 1 20 277 13 5 17 73 75 21 502 

2009Q3 1 19 274 16 4 19 73 78 21 505 

2009Q4 2 16 280 16 4 18 72 81 20 509 

2010Q1 2 16 279 14 4 16 68 80 19 498 

2010Q2 2 17 282 15 5 14 67 78 19 499 

2010Q3 2 19 294 14 4 15 65 75 17 505 

2010Q4 2 21 292 17 4 14 64 73 20 507 

2011Q1 2 18 276 18 4 14 63 74 20 489 

2011Q2 2 17 283 19 4 14 63 79 19 500 

2011Q3 2 17 289 19 4 15 60 79 21 506 

2011Q4 2 18 292 19 4 16 64 78 22 515 

2012Q1 1 15 275 18 3 15 60 69 21 477 

2012Q2 2 17 284 18 3 15 64 74 21 498 

2012Q3 1 16 276 21 3 16 58 77 19 487 

2012Q4 2 17 280 20 3 16 56 74 18 486 

2013Q1 2 16 266 15 3 14 56 73 19 464 

2013Q2 2 15 273 17 4 15 57 71 20 474 

2013Q3 2 16 273 17 5 17 59 73 21 483 

2013Q4 1 19 273 18 5 14 63 70 21 484 

2014Q1 1 16 280 16 5 10 60 70 19 477 

2014Q2 3 21 289 16 5 15 61 72 20 502 

2014Q3 3 20 288 17 4 16 59 73 20 500 

2014Q4 1 17 265 16 3 14 54 69 19 458 

Total 63 733 11.478 597 206 681 3.301 3.050 903 21.012 

 

 
*TCGE&S = Transport, Communication, Electric, Gas and Sanity service 
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9.5 Appendix – Descriptive Statistics (continued 3) 
 

Average market leverage per industry over time 
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2004Q1 0,02 0,24 0,25 0,11 0,21 0,20 0,16 0,33 0,24 0,24 

2004Q2 0,15 0,25 0,25 0,16 0,17 0,20 0,15 0,32 0,26 0,23 

2004Q3 0,15 0,28 0,23 0,06 0,17 0,24 0,17 0,31 0,30 0,23 

2004Q4 0,02 0,40 0,26 0,14 0,30 0,26 0,20 0,33 0,36 0,26 

2005Q1 0,19 0,36 0,23 0,13 0,19 0,28 0,17 0,33 0,27 0,24 

2005Q2 0,23 0,37 0,23 0,08 0,32 0,29 0,17 0,30 0,31 0,24 

2005Q3 0,25 0,42 0,22 0,08 0,26 0,35 0,18 0,31 0,28 0,24 

2005Q4 0,16 0,35 0,23 0,13 0,29 0,28 0,16 0,32 0,30 0,24 

2006Q1 0,00 0,37 0,22 0,12 0,24 0,24 0,15 0,31 0,27 0,22 

2006Q2 0,00 0,35 0,22 0,10 0,28 0,22 0,15 0,33 0,27 0,22 

2006Q3 0,00 0,37 0,20 0,06 0,22 0,28 0,16 0,29 0,24 0,21 

2006Q4 0,00 0,40 0,21 0,07 0,25 0,26 0,17 0,31 0,26 0,22 

2007Q1 0,00 0,38 0,21 0,09 0,29 0,24 0,16 0,31 0,25 0,22 

2007Q2 0,00 0,38 0,19 0,16 0,30 0,28 0,15 0,29 0,26 0,21 

2007Q3 0,61 0,37 0,19 0,14 0,24 0,27 0,15 0,28 0,26 0,20 

2007Q4 0,76 0,34 0,20 0,09 0,21 0,23 0,16 0,29 0,26 0,21 

2008Q1 0,30 0,35 0,21 0,06 0,24 0,25 0,17 0,30 0,28 0,22 

2008Q2 0,25 0,39 0,25 0,09 0,25 0,28 0,19 0,33 0,26 0,25 

2008Q3 0,28 0,44 0,25 0,09 0,21 0,31 0,21 0,33 0,28 0,26 

2008Q4 0,49 0,42 0,28 0,12 0,27 0,34 0,26 0,38 0,32 0,30 

2009Q1 0,64 0,55 0,33 0,25 0,43 0,44 0,28 0,44 0,42 0,35 

2009Q2 0,63 0,56 0,34 0,35 0,47 0,42 0,29 0,45 0,49 0,37 

2009Q3 0,58 0,54 0,34 0,25 0,52 0,43 0,28 0,46 0,45 0,36 

2009Q4 0,28 0,47 0,31 0,20 0,51 0,37 0,26 0,43 0,43 0,33 

2010Q1 0,32 0,46 0,29 0,18 0,48 0,38 0,23 0,41 0,41 0,31 

2010Q2 0,33 0,43 0,28 0,19 0,44 0,35 0,24 0,42 0,36 0,31 

2010Q3 0,34 0,42 0,27 0,17 0,48 0,34 0,24 0,42 0,34 0,30 

2010Q4 0,35 0,46 0,28 0,20 0,49 0,32 0,24 0,42 0,33 0,30 

2011Q1 0,35 0,43 0,26 0,17 0,51 0,31 0,22 0,39 0,36 0,29 

2011Q2 0,35 0,43 0,26 0,13 0,48 0,31 0,20 0,40 0,36 0,28 

2011Q3 0,36 0,45 0,26 0,15 0,48 0,31 0,21 0,41 0,37 0,29 

2011Q4 0,39 0,49 0,29 0,19 0,48 0,36 0,27 0,44 0,37 0,32 

2012Q1 0,13 0,48 0,29 0,15 0,52 0,41 0,26 0,45 0,41 0,32 

2012Q2 0,47 0,49 0,29 0,14 0,54 0,36 0,26 0,46 0,40 0,32 

2012Q3 0,82 0,59 0,28 0,16 0,55 0,38 0,27 0,46 0,37 0,32 

2012Q4 0,56 0,54 0,30 0,18 0,53 0,38 0,28 0,48 0,37 0,33 

2013Q1 0,56 0,49 0,30 0,17 0,54 0,33 0,26 0,45 0,33 0,32 

2013Q2 0,54 0,50 0,28 0,21 0,64 0,32 0,25 0,46 0,34 0,32 

2013Q3 0,54 0,48 0,28 0,20 0,43 0,32 0,24 0,45 0,42 0,31 

2013Q4 0,79 0,50 0,27 0,24 0,59 0,31 0,27 0,45 0,39 0,31 

2014Q1 0,77 0,43 0,25 0,19 0,38 0,33 0,22 0,43 0,30 0,28 

2014Q2 0,44 0,44 0,24 0,22 0,52 0,30 0,23 0,41 0,32 0,28 

2014Q3 0,46 0,46 0,23 0,25 0,40 0,28 0,23 0,39 0,31 0,27 

2014Q4 0,14 0,44 0,24 0,28 0,45 0,28 0,24 0,41 0,29 0,28 

W. Avg 0,40 0,43 0,26 0,17 0,36 0,31 0,21 0,38 0,33 0,28 

 
*TCGE&S = Transport, Communication, Electric, Gas and Sanity service 
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9.6 Appendix – Statistical Tests 

Wooldridge test for serial correlation 

The Wooldridge test is proposed by Wooldridge (2002) and Drukker (2003) to test for serially correlated 

idiosyncratic error terms. If the idiosyncratic errors are serially uncorrelated fixed effects estimation is more 

efficient and preferred over first differencing. The test initially performs a first-differenced regression and 

subsequently regresses the residuals, 
itit

uê  , on their lagged values.  
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The test relies on Wooldridge’s (2002) finding that if idiosyncratic error terms ,
it

u , are serially uncorrelated, 

there will be serial correlation in the first differenced error terms, such that   5,0,
1,


tiit

uuCorr . 

Therefore, serial correlation between the first differenced error terms, 
it

u , allows concluding serially 

uncorrelated idiosyncratic error terms, 
it

u . Accordingly, the null hypothesis of serially uncorrelated 

idiosyncratic error terms, 
it

u , cannot be rejected if the estimated coefficient, 
1

 , is not different from –0,5 

(Drukker, 2003; Wooldridge, 2009). 

 

0:
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tiit uu
H   

 

The test results are interpreted as follows: A sufficiently small P-value leads us to significantly reject the null 

hypothesis of serially correlated first-differenced error terms. Serially uncorrelated first-differenced error 

terms, let us conclude that the idiosyncratic error terms, 
it

u , are serially correlated. In turn, a large P-value 

lets us fail to reject the null hypotheses, which indicates serially uncorrelated idiosyncratic error terms,
 it
u . 

The Wooldridge test statistic in part 6.2.2 yields a P-value that leads us to reject the null hypothesis at the 

1%-level. The idiosyncratic error terms are therefore serially correlated. 

 

Breusch-Pagan test for heteroscedasticity 

The Breusch-Pagan test is proposed by Wooldridge (2009) to test for heteroscedasticity. If the assumption of 

homoscedasticity holds, the error term’s variance does not change in dependence of the values of 

explanatory variables, and the Breusch-Pegan test’s null hypothesis can therefore be written as: 

 

  2

10
,...,: 

k
xxuVarH  
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If this assumption does not hold, the random effects estimator would be preferred over the pooled OLS 

estimator, since the latter would suffer from inefficiency. Further assuming that 𝑢 has a conditional mean of 

zero, such that   0,...,:
1

2

0


k
xxuEH , leads to a similar null hypothesis: 
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Since the real errors, 2u , are unknown, this hypothesis is tested by regressing the squared OLS residuals, 2

i
û , 

on the explanatory variables, such that  

 

errorxxû
kk
  ...

110

2

i
, 

 

with the ultimate null hypothesis being: 

 

0...:
10


k

H   

 

The Lagrange multiplier test statistic for the Breusch-Pegan test is then calculated as 

 

2
2û

nRLM   

 

The test statistic therefore depends on the number of observations, n, and the 2R . It is asymptotically 

distributed as 2

k
 .   

The test results are interpreted as follows: A sufficiently small P-value leads us to reject the null hypothesis 

of homoscedasticity. Consequently, heteroscedasticity would be present. The Breusch-Pegan test statistics 

for parts 6.1.1 and 6.2.2 yield P-values that lead us to reject the null hypothesis at the 1%-level. Accordingly, 

heteroscedasticity is present in both cases.  

 

Hausman test 

The Hausman test for statistically significant differences between estimated coefficients is used as selection 

criterion between random effects and fixed effects estimation. The test investigates whether or not there is 

correlation between unobserved, time-invariant effects, 𝑎𝑖, and the explanatory variables, 𝑥′𝑖𝑡. In case that 

  0, '

1


it
xaCorr , then both fixed and random effect estimators are consistent, but the random effect estimator 

will be more efficient, since the standard error of the random effect estimator, 
^

RE
 , will be less than that of 
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the fixed effect estimator, 
^

FE
 .  Random effect estimation would therefore be preferred, if there is no 

statistically significant difference between the random and fixed effect estimators. In case that 
1

a  and '

it
x  are 

correlated, random effect estimation turns inconsistent and fixed effect estimation would be preferred, if 

there is a statistically significant difference between the estimators (Wooldridge, 2002).  

 

  0,: '

0


iti
xaCorrH  

 

The Hausman test statistic is calculated as: 
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Here, 
^

RE
 and  

^

FE
 indicate the  1k  vectors of random effects and fixed effects estimators, respectively. 

The test statistic is distributed as 2

k
 .  

The test results are interpreted as follows: A sufficiently small P-value leads us to reject the null hypothesis 

of no correlation. Consequently, we would conclude that the unobserved, time-invariant effects are 

correlated with the explanatory variables. In this case random effect estimation would be disregarded. The 

Hausman test statistic in section 6.2.2 yields a P-value that leads us to reject the null hypothesis as the 1%-

level. Random effect estimation is hence disregarded. 
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9.7 Appendix – Altman Z-score 

Altman (2000) proposes the following calculation of the Z-score. The score is used as a proxy for debt 

issuance costs. Thereby, a low score value indicates large debt issuance costs: 
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9.8 Appendix – Korteweg and Strebulaev's (2015) Original Model 

Log-likelihood for leverage for a given firm at time t 
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Observations fall into one of the following four cases: 

1. Refinancing in this period 

2. No refinancing in this period – lever down in the following period 

3. No refinancing in this period – lever up in the following period 

4. No refinancing in this period or in the next period  

 

Case 1: Refinancing in this period 
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Case 2: No refinancing in this period – lever down in the following period 
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Case 3: No refinancing in this period – lever down in the following period 
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Case 4: No refinancing in this period or in the next period 
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9.9 Appendix – Yields on Corporate Bonds, 10 Year Maturity in % 

 
           Source: European Commission (2010) and own contribution 
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